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LOI NOI PAU

Sinh Iy hoc déng vdt va nguoi la mon khoa hoc chuyén nganh nghién cinu cde chitc ning
séng & cdc cdp do 1é' bao, co quan va hé co quan ciia co thé dong vdt va ngudi trong moi lién hé
giita ching voi nhau cing nhu gilta chung voi méi truong song. DPong thoi nghién ciu su diéu
hoa hoat déng chitc ndng gifta cdc 16 chitc séng nhdm ddm bdo cho co thé la mot khoi thong
nhat va thich img duoc véi su bién doi ciia moi trucmg.

Sinh Iy hoc déng vat va nguoi la mén hoc co sd nam trong khung chuong trinh dao tao cir
nhdn dd va dang duoc gidng day, hoc tdp chinh thite bdt buéc é tat cd cdc Khoa Sinh hoc cia
cdc truong Pai hoc Su pham, truong Pai hoc Gido duc trong cd nuéc, Khoa Sinh hoc cia cdc
truomg Dai hoc Khoa hoc ti nhién va cdc trucng dai hoc ving nhu Pai hoc Thai Nguyén, Dai
hoc Hué, Dai hoc Pa Nang, Pai hoc Cdn The...

Cudn sach “Sinh Iy hoc déng vdt va ngudi” la gido trinh gidng day bdc cw nhén su
pham dugc bién soan theo "Chuong trinh chi tiét dao tao gido vién phé thong trung hoc
(PTTH) trinh d6 dai hoc nganh Sinh hoc". Chuong trinh ndy dd dwoc B Gido duc va Dao
tao phé duyét theo quyét dinh s’ 1111/0P - BGD&DT - TCCB ngay 28 thing 3 ndm 2000. Vi
vdy, cuon sdch ndy cé thé ding lam gido trinh chinh dé gidng day va hoc tap cho tdt cd cdc
truong: Dai hoc Su pham, Dai hoc Gido duc va Cao ddng Su pham trong cd nwec.

Nhitng kién thitc vé sinh 1y dong vt va con ngudi, ddc biét trong cdc chuong nhu ndi tiét,
hung phdn, than kinh trung wong, thdn kinh cdp cao va cde gidc quan... rdt cdn thiét cho viéc
gidng day va hoc tdp J cdc khoa: Gido duc chinh tri, Tdm Iy hoc, Gido duc hoc, Gido duc tiéu
hoc, Gido duc mam non, Gido duc ddc biét ciia cdc truomg Dai hoc Su pham trong toan quéc.

Cudn sdch nay con la tai liéu tham khdo t6t cho gidng vién, sinh vién khoa Sinh cia cdc
truomg Pai hoc Quéc gia, Pai hoc ving va cdc truong Dai hoc Nong nghiép... Cuén sdch ciing
la tai liéu tham khdo cdn thiét cho gido vién gidng day moén Sinh hoc & lop 8, 16p 11 ciing nhu
mén Sinh hoc & bdc pho théng trong cd nuoc.

Cuén sdch cung cap cho sinh vién nhiing kién thitc co bdn va chit yéu nhat vé sinh 1y cia
déng vdt va con nguoi tir vi mé dén vi mé nham tim hiéu cdc cdu tric va chitc ndng, gidi thich
dugc nhimg co ché diéu hoa va ty diéu hoa trong cdc qud trinh song ciia dong vdt va con nguon.

Nhiing kién thitc ciia mon hoc ciing sé giup cho sinh vién biét iing dung cdc kién thirc dd hoc
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duoc vao thuc t€ cuéc séng hang ngay nhu viéc ren luyén sic khoe, phong ngita cdc loai bénh
14t va nudi déng vt c6 hiéu qua cao...

Chiing 16i xin chdn thanh cam on dong nghiép va ban doc dd c6 nhiéu 1t khen ngoi,
déng thoi ciing dd@ nhan dugc cdc y kién phdn bién qui bau doi véi ngi dung ciia sdch sau lan
xudt bdn thit nhat. Trong ldn 1di ban nay, ching t6i dd chinh 13, b6 sung cdc néi dung kién thirc
méi cdp nhdt, ddc biét sau méi chuong déu cé thém phan cau hoi én tgp nham dinh huéng cho
viéc hoc tdp va nghién ciu cida qui déc gid. Nhom tdc gid cing xin duge cam on Nha xudt bdn
Khoa hoc va K3 thudt dad cho tai bdn gido trinh nay.

Cuén sdch cé thé con nhiing thiéu sét khéng tranh khdi. Rat mong qui ban doc gép v dé
chiing t6i chinh Iy cho ldn 1Gi bdn sau dwoc hoan chinh hon.

Cac tac gia



CHUQNG X
SINH LY NOI TIET

1. PAI CUGNG VE TUYEN NOI TIET VA HOOCMON

1. Y nghia sinh hoc ciia cac tuyén noi tiét

Moi chiic ndng hoat dong song clia co thé dong vat va con ngudi ludn duge diéu hoa bing
hai hé théng chi yéu la: hé théng than kinh va hé thong thé dich trong co thé. Chitc niang diéu
hoa cla he thong thdn kinh da duoc trinh bay k¥ & chuong sinh 1y thdn kinh. Chitc nang diéu
hoa clia hé théng thé dich bao gém cdc y&u t6 chi y&u nhu: thé tich va thanh phdn clia mdu va
thé dich nhw: ndng dd cha cic loai khi, néng do cia cdc loai ion va ndng do cla céc loai
hoocmon noi ti€t. Vi viy, hé théng thé dich con duge goi 12 hé théng bai tiét clia co thé. He
thong noi tiét néi chung 1a diéu hoa cac hoat dong chifc nang chuyén hoa chia co thé va céc chat
do cac tuyén noi tiét bai tiél ra dé thuc hién céc sinh 1y cia hé théng néi tiét thi duoc goi 1a kich
t0 hay hoocmon. Thuat ngit hoocmon 1a tir chit Hy Lap: harman cé nghia la kich thich, do
William Bayliss va Ernest Starling i4n ddu tién dua ra vio nam 1904 d€ mo ta cic tic dung clia
secretin, mot chat duge san sinh tir ta trang kich thich sy bai tiét dich tuy. Hoocmon sé dugce bai
1161 vao mau va duoc mau van chuyén t6i cdc bd phan cha co thé goi 1a co quan nhén. Tai dé
hoocmon sé gay ra cac tic dung sinh ly.

He théng néi tiét diéu hoa cac chic nang cha co thé chii yéu la diéu hoa céc chic nang
chuyén hoa nhu: diéu hoa tdc do cha phén ng hod hoc x4y ra trong céc t€ bao, diéu hoa sy van
chuyén cdc chit qua mang t€ bao, hoic diéu hoa cdc qud trinh chuyén hod cia i€ bao nhu: sy
phat trién, syt bai tiét. Tuy vy, su didu hda clia cac hoocmon khong giéng nhau. Vi du: mot s6
hoocmon da gay ra tic dung chi sau vai gidy, nhung mdt s6 hoocmon khic mudn gay ra tic
dung lai cdn dén thoi gian 12 mot vai ngay, vai tudn va c6 thé 1a hing thing. Trong co thé, he
than kinh va hé bai tiét da c6 mdi lién quan tuong hd rdt chat ché v6i nhau. Vi du: tuyén trén
than va tuy€n yén bai ti€t ra hoocmon dudi tdc dung kich thich clia hé thdn kinh. Déng thai
hoocmon tuyén yén lai duoc diéu hoa bai tiét boi cdc tuyén noi tiét khic trong co thé. ..

2. Khai niém vé cac tuyén noi tiét

Trong co thé c6 mot s6 tuyén duge goi 1 tuyén ngoai ti€t nhu: tuyén nudc bot, tuyén tuy
ngoai bai 11ét, cdc tuyén & da day va tuyén mé hoi... D6 [a cdc tuyén cé cdc dng din, chat bai
ti€t ra sé duogc dua vio mot cd quan nao d6 qua cdc ong tuyén. Ngoai ra, trong co thé con c6
mot sd tuyén khdc duge goi 1a tuyén noi ti€t nhu: tuyén yén, tuy€n gidp trang, tuyén can gidp
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Tovénw mS wai Tuyén erap
trang, tuyén tuy bai tiét, ‘
tuyén trén than va tuyén
nodt ti€t sinh duc (duc,
cai)... b6 1a cac tuyén

L x £ g —Co Ghg din - khbng ng o
khong c6 ong dan, cic kG 1iiF ra kB dietvde miv
chat dugc bai tiét ra goi hhor o i’

12 hoocmon s& duoc dua HéF lvdn: Ngoas #ér| K&F logn: K407 Y

vao mdu, sau dé dugc
mdu dua dén cac co quan,

cdc mo trong co thé dé ‘
gay ra céc tac dung & d6. (?
Hoocmon 1a nhitng chat

hod hoc do mot nhém t€
bao hoac mot tuyén nodi Hinh 249a. Tuydn ndi tidt phan biét vé&i tuyén ngoai tidt
' N ' bing tidu chuin nao?

1iét bai ti€t vao mau réi
dugc miu dua dén cic 1€
bao hay cdc mo trong co
thé dé gay ra cac tic dung

sinh 1y 0 d6 (hinh 249a, o\ ®
250, 251, 252). . Té boo ché 7k ° ®
Ti€u cheda (
Ngay nay khai CAv 7rRUC — | e ®
- - ‘W‘

niém vé hoocmon da rmag mock oVl e
dwgc md rong hon nhu j
viec coi hoocmon bao
gém ca nhitmg chat c6 tic 70 ”

. ‘€ Chudn | R ~ X
dung sinh  hoc nhu SING LY "“|ﬁ’éwy4ag/eﬁ¢/ & hoat chit
hoocmon nhung khong
phai do la cic tuyén noi 7iéy chudh || s - | 7o Idc dung
. e s - ; Fch hoat C4S, P ~
ti€t bai ti€t ra, ma do céc #HOA Hoc 4 haat ch5f Thay 14 Fuyiis

< . < T:7m clng e
1€ bao, cic 8 chic khic T hg B

Sdn x«dF nhSn Too

trong co thé bai tiét ra va
duoc wén hoan theo miu
trong co thé nhu: ‘ Hinh 250. Cic tidu c‘t\uér‘l.q.l.l’an trong dé khing dinh

_ Hach thin kinh mat tuyén ndi tiét dién hinh.
viing dudi d6i (hypothalamus) bai ti€t ra oxytoxin, vasopressin. Viing dwdi d6i con bii ti€t ra
muoi loai hoocmon (g6m bay y€u t8 gidi phéng va ba yéu (8 dc ché diéu khién hoat dong clia
tuyén yén).

- Céc xindp than kinh bat tiét ra adrenalin va axetincolin.

- T& bao t4 trang bai 1iét secretin.

- T€ bao ha vi bai tié gastrin...
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Hinh 251. Hinh 252, Tuyén pha.

A. 1. Tuyén 6ng thing; 2. Tuyén éng cong queo. B. 1. Nang nhéy; 2. Nang nudc; 3. Nang pha;
1. Tuyén 6ng thing chia nhanh; 4. Ong bal xuat.

2. Tuyén dng chia nhanh cong queo.
C. Tuyén tai. D. Tuyén 10i (kiéu chim nho).

0%,
e

Q
x1 Y QQ
S
030, X

Ly

Hinh 253. Tuy&n néi tiét
A. Tuyén tan mac; B. Tuyén tdi; C. Tuyén 1u6i:
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Tt cdc nhan thic
dugc m& rong vé hoocmon
da din t§i dinh nghia nhu
sau: hoocmon la nhiing
chdt truyén tin hod hoc
dugc tuan hoan theo mdu di
e cd quan sﬁﬂ sinh ra né
dén cdc co quan tiép nhdn
{ car quan dich) dé phat huy
céc tdc dung sinh Iy ciia né
theo phuong tht.’(c'dié"u hoa
nguoc. Vi du: insulin }a

hoocmon cta tuyén tuy

duge b tiét thing vao mau

¢6 tic dung lam giam
dudmg glucozo trong mau.
Khi ham lugng glucozo cua
mau ma giam xuéng thi dé
lai 13 nhan 16 dé dc ché sy
bai ti&t insulin. Vi vay
dudng glucozo trong mau

lai dugc tang Kn...

4

Hinh 254. Cac tuyén ndi tiét va cac loai hocmon trong cd tha.
Cdc loal hocmon: 1, Melatonin; 2, GH, TSH, ACTH, FSH, LH,
MSH, ADH, Oxytocin; 3. Thyroxin {T,, T,); 4. Calcitonin,
Parathornion; 5. Aldosteron, Cortizol; 6. Insulin, Ghicagon; 7.
Estrogen, Progesteron; 8. Testosteron;

Cdc tuyén: 9. Tinh hoan; 10. Budng trimg; 11, Tuyén tuy;

12. Tuyén thugng than; 13. Tuyén gidp + can giap;

14. Tuyén ting + tuyén yén.

3. bac tinh ciia cic hoocmon

- Hoocmon khong c6 tic dung dac trung cho mét loai, vi du hoocmon ciha nhau thai &
‘ngudi (HCG) lai ¢6 tac dung dén sy sinh tinh tring cla éch, lam chin sém bao nodn clia thd. ..
Chdt nghi€n tuyén yén cia cd chép c6 chita (GSH) c6 tdc dung thic dé tring véi cac loai cd
khéc nhuf:"{:zi trim, ca me, c4 16 phi... Insulin ciia bd c6 téc dung Ién sinh san cia ngudi va tho,
estrogeh t'ffm»ﬁgqa ¢6 tdc dung lén sinh san ciia chuét va phy nir...

- Cing nhu céc enzim va cic vitamin, cdc hoocmon trong co thé dugc san sinh ra cé lidu
lugng 12 rét it, nhung lai c6 hoat tinh sinh hoc rat cao, liéu lugng hoocmon thudng duge tinh
bang v (1/1000g) hay céc don vj sinh vat nhu: don vi thd, don vi chuot (ding thé va chu6t ¢é
khdi luong nhat dinh d€ dinh lugng hoocmon). Vi du: 1g insulin s& gay giam dudng huyét cho

khoang 125000 con tho...
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- Méi loai hoocmon chi ¢6 tdc dung lén mot co quan, mot chitc nang xdc dinh. Vi du:
hoocmon FSH ciia tuyén yén chi ¢6 tac dung lén bao nodn, insulin clia tuyén tuy 14 hoocmon chi
¢6 tdc dung lam giam lugng dudng trong mdu, secretin chi c6 tic dung 13 thic day su bai tiét
dich tuy... Co quan dé nhan cdc tdc dung clia hoocmon dugc goi [a "co quan dich” hay "muc
tieu". O méi co quan dich c6 mot loai protein déc trung nao do ¢6 tinh lién két cd lua chon vai
cic hoocmon tuong ung, cdc protein dac trung dé duge goi 1a "chat thu cam cdc dac hieu”
(specific receptor) chi ti€p nhan cac hoocmon tuomg tmg. Vdi nhimg hoocmon bai tiét ra binh
thuong nhung co quan dich khong cé kha nang ti€p nhan thi s& khong gay ra dugce tdc dung cla
né. Vi du hoocmon estrogen do budng trimg bai tiét ra theo mau di khédp co thé dong vat cii,
nhung chi ¢é niém mac cia tif cung ti€p nhan do & dé ¢6 nhitng chét thu cam dac hiéu véi
hoocmon estrogen.

- Cic hoocmon trong co thé thuding ¢6 cdc tac dung qua lai vdi nhau, hop déng hoac ciing
6 thé d6i khang v6t nhau. Do vay, hoat dong clia cic tuyén ndi tié€t luon duoc diéu hoa bai tist
mot cdch hai hoa nhd co ché thdn kinh va thé dich trong co thé.

4, C4u tao héa hoc coa cac hoocmon

Cac hoocmon trong co the rat da dang vé mat citr triic hod hoc va ¢6 cac ngudn géc rat
khac nhau. Tuy vay cén cif vao ban chat hod hoc clia chiing ngudi ta di chia ra 1am hai nhém sau
day:

4.1. Nhém cédc hoocmon c6 bdn chdt la protein

Nhoém nay con ¢6 tén goi 1a cdc nonsteroit, tuy theo cdu triic ma lai chia ra thanh:

- Cdc hoocmon la cdc axit amin nhu: adrenalin, noadrenalin clia mién tuy tuyén trén than
va cdc sgi than kinh giao cam bai ti€t ra.

- Cdc hoocmon la cdc chudi peptit nhu: oxytoxin, vasopressin do cac t€ bao than Kinh cua
hypothalamus tiét ra va tich tu & thuy sau tuy&n yén. N6 gém ¢4 chin axit amin.

- Cdc hoocmon la cdc chudi polypeptit nhu:

+ Insulin cla tuyén tuy c6 hai mat gém 51 axit amin.

+ Glucagon ciing do tuyén tuy bai tiét ra va gom c6 29 axit amin.

- C4c hoocmon protein nhu: hoocmon sinh trudng (STH) ctia tuyén yén ¢6 chita 191 axit amin.
4.2. Nhom cdc hoocmon ¢6 bdn chat lipit
Nhém nay cdn ¢ tén goi 1a cdc steroit nhu: hoocmon cila mién vo tuyén trén than
(cortison), hoocmon testosteron ciia dich hoan va hoocmon estrogen ciia budng trimng.
5. Tac dung sinh 1y cha yéu cua cac hoocmon

Cic hoocmon ciia cdc tuyén noi tiét ¢é nhién tic dung vé mat sinh 1y va ¢6 thé tém it

nhu sau:
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5.1, Cdc hoocmon tham gia vao su diéu tiét cdc qud trinh sinh truong va phat trién cla
ca thé. Vi du: hoocmon kich thich sy sinh trwong (STH), hoocmon kich thich tuyén gidp (TSH)
cla tuyén yén, hoocmon thyroxin cia tuyén giap.. ..

5.2. Cdic hoocmon tham gia vao su diéu tiét cdc qud trinh trao doi chdt va trao doi
ndng litong cia co thé: qud trinh chuyén hod, du trit, st dung, bién d6i ciia cdc vat chdt va nang
luong trong co thé 1a phu thudc va chiu anh huong rat nhiéu vao tic dung clia cic hoocmon nhu:
hoocmon STH ciia tuyén yén, hoocmon thyroxin cla tuyé:n gidp, hoocmon glucocorticoid clia
mién vO tuyén trén than, hoocmon insulin va hoocmon glucagon cta tuyén tuy. ..

5.3. Cdc hoocmon tham gia vao su diéu tiét cin bdng bai tiét ciia néi moi dich thé
trong co thé. Vi du, hoocmon vasopressin (ADH) va hoocmon ACTH cua tuyén yén...

5.4. Cic hoocmon tham gia vao su diéu tiét thich nghi cla co thé véi moi trudng. Vi du:
hoocmon thyroxin cla tuyén gidp, hoocmon adrenalin va-noadrenalin clia mi€n tuy tuyén trén
than...

5.5. Céc hoocmon tham gia vao su diéu tiét cdc qud trinh sinh sdn & dong vat va con
ngudi. Vi du: hoocmon sinh duc duc testosteron va hoocmon sinh duc cdi estrogen va
progesteron...

6. Cic co ché tac dung chu yéu cia hoocmon

Co ché va tic dung clia cdc hoocmon trong ¢o thé déi vdi cdc qud trinh sinh Ly trong co
thé rat phitc tap. Cic hoocmon durgc bai tiét ra tir cdc t€ bao cia cdc tuyén noi tiét duge dua vao
maéu, 161 dua lén cdc t€ bao dich dé gay ra cdc tic dung sinh ly khdc nhau. Tai cdc t€ bao dich
da xay ra ba giai doan chu yéu nhu sau:

- Cac hoocmon di dugce nhan biét bdi mot thu cam thé x4c dinh duoc goi 12 receptor dac
hiéu trén mang hodc nhan cta t€ bao dich.

- Phidc hop clia hoocmon - thy cidm thé vira dugc tao thanh s& két hop véi mot co ché dé
sinh ra tin hiéu.

- Tin hi¢u dugc sinh ra duoc goi 1a chat truyén tin thit 2 da gay ra cic tic dung véi cdc
qué trinh noi bao nhw: thay déi hoat tinh va ndng do clia cic enzim, thay déi tinh thdm cia
mang d€ tang cudng qud trinh hdp thu hay dao thai cic chat va gay bai tiét ra cdc hoocmon O
cdc tuy&n khic nhau, gay ra co hoac gian co va tang su tdng hop protein... C6 hai mo hinh vé
tac dung ciia cic hoocmon da duge nhiéu nha khoa hoc thita nh4n la:

6.1. Cdc hoocmon tdc dung théng qua cde chat truyén tin thir hai

Cdc hoocmon ma ban chdt ciia né 12 protein hodc peptit va axit amin 1a tic dung
theo "cdc chat truyén tin thit hai... Véi cdc hoocmon duge goi 12 “cic chdt truyén tin thit
nhdt"” 12 dugc truyén theo mau mang thong tin dén cic t€ bao. Khi di dugc tiép xdc vai
mang cua 1€ bao ching s& duge gan két v6i cac thu cam thé dac hieu c6 sin trén mang.
Phic hop: hoocmon - thu cam thé méi duge hinh thanh théng qua cic phan tir két hop 1a
G - protein trén mang s€ phan (ng v&i ba hé thong ddp tng khac nhau trén mang la:
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- h¢ théng adenylylcyclaza - AMP vong (AMPv);

- he théng calci — calmodulin;

- hé théng phospholipaza - phospholipit.

a. Hé thong adenylylcyclaza - AMPv

Protein G con ¢6 tén goi la G - protein 1a mét chat trung gian, né duge goi 1a G - protein
vi protein c6 kha nang két hop véi guanylnucleotid hoac & dang GDP (guanosine diphotphate)
hay & dang GTP (guanosine triphotphate). Nhung chi ¢6 GTP méi c6 tic dung dé hoat hoi
adenylylcyclaza mét enzym dugc gan trén mang nguyeén sinh chét. Cic GDP khéng ¢6 duoc tic
dung nay. Nh& ¢6 phitc hop hoocmon - thu cdm thé dac hiéu méi duge hinh thanh da cé tic
dung xiic tdc d€ chuyén GDP thanh GTP. Khi receptor thu cam thé con & dang tu do chua duge
két hop véi hoocmon, thi khong cé dugce tic dung nay. Enzym adenylycylclaza dugc hoat hod sé
xlic tdc cho qua trinh hinh thanh AMPv tir adenosintri photphat (ATP) véi su c¢6 mat clia ion
Ca™ AMPv dugce goi la "chét truyén tin thi hai”, AMPv sé kich thich sy hoat dong cta enzym
protein kinaza (chuyén chiing sang dang hoat déng). Chinh enzym protein kinaza hoat dong sé
hoat hoa cic enzym khdc qua con dudmg chuyén hod & noi bao bing cdch photphoryl hod céc
kinaza clia chiing. Két qua lam thay déi cac qud trinh chuyén hoa vat chat trong € bao. Hoat
dong cia AMPv duoc két thic bang su thity phan cha né do enzym photphodiesteraza xic tic va
tr& thanh dang AMP khong hoat doéng. Su hinh thanh AMPv tir ATP va qu4 trinh thuy phan cla
né dé trd thanh dang khong hoat dong qua so d3 ¢ hinh 255.

Ngoai bao
Mang t& bao _ G-protein
Chat thy cam hoz:{i ho: ihay Adenylylcyclase
dac hiéu Uc che
Mg**-ATP AMPy
Protein kinase A l Protein kinase A
khéng hoat déng " hoat ddéng
Ndi bao l l
Phosphorylase kinase Phosphorylase kinase
—_————
khéng hoat déng hoat déng
Ezym kinase khdng l Ezym- P
hoat déng hoat dong
V4t chat I Cac san pham

— " phosphoryl héa

Hinh 258. So dd co ché tac dung clia hoocmon théng qua hé théng adenylylcyclase - AMPv.
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b. Hé thong calci - calmodulin

Néu cdc hoocmon duoc két hop vdi cdc thu cam thé trén mang thong qua moét G - protein
dic hiéu, s& c6 tdc dung lam hoat hod kénh canxi & trén mang nén dd lam cho canxi tir dich
ngoai bao dugc chuyén vio trong néi bao. S canxi dy trit tai cdc tiit ludl ndi nguyén sinh va ty
thé ciing duge huy déng va gidi phong ra. Lugng canxi noi bao s tang lén ding ké, duge ket
hop véi céc loai protein dac hiéu O trong bao twong la calmodulin. Phitc hop canxi - calmodulin
vdi cdc ty ¢ khdc nhau sé lam tang hodc giam hoat tinh cla céc loai enzim phu thudc vao canxi
trong ndi bao. Két qua 1a néng do ciia cic chdt chuyén hod trong té bao ciing bi€n doi theo qua
so d6 sau day (hinh 256).

Ca¢+

G-protein Mang té bao

Chat thy cam

dsc hiéu
Lusi ndi nglJyéﬂ Ca"* — — » Ca” + Calmodulin
sinh chéat l

Calci - calmodulin

|

Tang ho#c gidm hoat tinh clia
Noi bao enzim phu thudc calci

Tang ho#c giam qué trinh
chuyén hoa cac chat

Hinh 256. S6 dd co ché& tac dung cita hoocmon théng qua hé théng calci-caimodulin.
c. Hé thong photpholipaza - photpholipit

Phitc hgp hoocmon - thu cam thé méi duge hinh thanh théng qua mét G- protein dac
higu s& hoat hod enzym photpholipaza & mang. Enzymnay s€ phan giai mot dang photpholipit 12
phophatidylinositol dé thanh diacylglyxerol VA inositol triphotphat. Cic diacylglyxerol la chat
s& hoat hod protein kinaza - C. Con cdc isnositol triphotphat ¢6 tdc dung huy dong Ca** tir cic
iuéi noi nguyen sinh chat. Cac protein kinaza - C hoat hod dén luot minh lai hoat hod hoac e
ché€ cicenzymkhdc & ngi bao. Két qua la 1am thay déi qué trinh chuyén hod cdc chit & noi bao.
Qud trinh thuy phan cdc diacylglyxerol con tao thanh axit archidonic 13m nguyén liéu dé 6ng
hop prostaglandin. Chat nay s€ tham gia viéc diéu chinh cdc phan \ing ciia 1€ bao qua sg do
(hinh 257).
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Ngoai bao

Mang té bao
Chat thu cam
dic hiéu

Acid arachidonic «

Prostaglandin

l

Biéu chinh .
phan (mg 1€ bao

N&i bao

Phospholipid
G-protein  Phospholipase ——
Phosphatidylinositol
|
'
Diacylglycerol Incsitol triphosphat

l

Protein kinase C «— Ca** +— Ludi ndi sinh chat

hoat hoéa

l

Tang ho#c gidm
hoat tinh enzym

Tang ho#c gidm qua trinh
chuyén hoda cac chat

Hinh 257. S0 dé cd ché tac dung cia hoocmon.

6.2. Cdc hoocmon tdc dung thong qua hoat hod gen

Nhém cdc hoocmon c¢é
ban chat la steroid, thyroid va
vitamin D di qua mang vao trong
ndi bao, rdi di vao trong nhan dé
ké&t hop v6i cdc thu cam thé cha
nhan. Phic hgp hoocmon - thu
cam thé clla nhan méi duge tao
thanh s& tuong tac vdi cac phin
tr ADN & trong nhan dé€ tao ra
cac tin hién. D6 1a phic hop
hoocmon - thu cdm thé két hop
voi ADN sé& trong tic véi yéu 1o
diéu hoa hoocmon steroid. O edc
phan tt ADN dich cic ARN -
polymeraza tdng hop ARN thong
tin (mARN) cho qua trinh phién
ma. Sau dé la qua trinh sao chép.
Do vay tic dung cia hoocmon
téng hop théng qua phitc hop véi
thu cdm thé & nhan s& dua dén
két qua cudi cing la lam tang
cudng hodc dc ché sy téng hop
protein. Hoocmon thuc su la

Hocmaon

Mdng 16 bos

A boe Hocmon
—""-'-_
S Mding nhén
§ NLDN A6 hap 5
Nbor {
S_HAE 240w dich
1
ARN- polymarase
|| Phién ma
S (frasseription)
Nor oo
mARN

Jao chép (fransiation)

T8ng hap profein

Hinh 258. So dé cd ché tac dung cia hoemon théng qua
hé théng hoat héa gen.

nhimg tin hiéu ndi bao qua so dé (hinh 258).
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7. Diéu hoa néi tiét cua vung dudi doi

Ving dudi déi hypothalamus 12 mot trung 1am thén kinh cha co thé, nhung ciing c6 mot
s6 chitc nang sinh 1y clia mot wyén ndi tiét. Ving ndy sé bai tiét ra mot s6 hoocmon dé diéu hoa
hoat dong clia tuyén yén va théng qua tuyén yén dé diéu hoa hé thdng noi tiét cua co thé. Do
viy, viing duéi déi hypothalamus dugc xem nhu mét tram chuyén dich théng tin thdn kinh - thé
dich: d6 12 nhan cic xung dong than kinh réi chuyén dich va phdt ra cic hoocmon.

Vi vay, ngay nay viing dudi ddi hypothalamus dugc xem nhu mot "nhac trudng” diéu hoa
hoat dong ciia hé théng noi ti€t trong co thé thay cho tuyén yén theo quan niém trudc day. Cic
hoocmon viing dudi déi déu 1a cdc polypeptit dugc bai tiét tir cdc nhan thin kinh, réi duogc
chuyén xuéng tuyén yén. Cic hoocmon nay duge chia thanh hai nhém sau day: nhém yéu t6
giai phéng RF (releasing factor) con goi la RH (releasing hormone) va nhém yé€u t6 1c ché [F
(inhibiting factor) IF con goi 1a IH (inhibiting hormone).

Bdng 42. Cac hoocmon clia viing duéi ddi diéu hoa bai tist RF va IF

SG thir ty Hoocmon Tac dung

A. Cédc hoocmon huting thuy trudc tuyén yén

1 Yé&u 16 giai phong TSH: thyrotropin Gay tang bai tiét TSH cla tuyén yén
releasing factor TRF

2 Yéu t3 gidi phéng STH: somatotropin Gay tang tiét STH cla tuyén yén
reteasing factor SRF

3 Y&u 18 Uc ché STH: somatotropin inhibiting | U ché bai tiét STH cia tuyén yén
factor SIF

4 Yé&u 18 gidi phong hoocmon sinh duc: Kich thich bai tiét FSH va LH cda
gonadotronpin releasing factor GnRF tuyén yén

5 Yéu 16 giai phéng: prolactin Gay bai tiét prolactin
releasing factor PRF

6 Yé&u t6 Uc ché& prolactin prolactin: prolactin | Uc ché suif bai tiét prolactin
Inhibiting factor PIF

7 Yéu 6 gidi phéng ACTH: Gay bai tiét ACTH, CRF dugc bai tiét

. 3 . ” " 3. 2
Cortico releasing factor CRF ra khi ca thé bi tac déng bdi cac
stress

B. Cdc hoocmon chi phi thuy gilra
tuyén yén

8 Yéu t& giai phong MSH: Gay bai tiét MSH tuyén yén
Melanotropin releasing factor MRF

9 Yé&u td (c ché MSH: Gay Uc ché bai tist MSH clia tuyén yén
Metanotronpin hay antidiure hormone
(ADH) factor MIF
C. Cdc hoocmon hudng thuy sau tuyén yén

10 Oxytoxin Gay co bép co tran tir cung

11 Vasopressin inhibiting Ché&ng bai niéu.
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Cac hoocmon viing dudi déi hypothalamus c6 vai trd diéu hoa hoat dong cia tuyén yén:
c6 hoocmon chi ¢6 yéu t§ giai phong nhu TRH, ¢ hoocmon ¢6 ¢a yéu 6 gidi phong va yéu 16
ttc ché nhu SRF va SIF. C6 trudng hgp hai hoocmon tuyén yén 1a LH va FSH chi do mot
hoocmon giai phéng 128 GnRH diéu hoa. Ngodi cac hoocmon giai phéng va hoocmon tc ché
viing dudi d6i con bai tiét ra hai hoocmon 6xytoxin va vasopressin theo sgi truc xuéng tich trit
lai & thuy sau tuyén yén va duge dua vao mau lic cén thigt. Nhidu hoocmon ving duéi déi da
duogc tim thdy O cdc viing khdc nhau cla hé thdn kinh do d6 ¢6 ¥ nghia 16n v& mat noi tiét. Tir
1au, he than kinh di dugc xem 12 chi dan truyén nhimg xung dong than kinh (hoat dong dién -
vat 1¥). Nhung ngay nay con cho thdy cic noron thdn kinh cdn c¢6 kha néng tong hop va gidi
phéng nhitng chét ¢6 tic dung sinh hoc. Do vy, hé thdn kinh bao gém ca hoat dong vé 1y hoc
va hod hoc.

8. Diéu hoa sy bai tiét hoocmon

Tuy co thé c4n mét lugng hoocmon rét it, nhung diéu quan trong 12 phéi luén duy tri duoc
ham luong hoocmon 6n dinh trong mau. Vi sy thay déi vé& ham luong hoocmon trong méu (qué
nhiéu hay qua it) déu ¢ thé din t6i trang thdi benh 1y, wu ning hay nhugc niang tuyén ndi tiét
trong co thé. Vi vay, trong co thé di hinh thanh cdc co ché diéu hoa su bai tié€t hoocmon. D6 1a
co ché thidn Kinh - noi 1iét theo phuang thic diéu hoa nguoc nhir so d6 (hinh 259).

N Kich thich .
Méi truong *Pai ndo — vo ndo
[ N .
* Hypothalamus
Tiét cac RH, [H (2)
¥
M » | Tuyén yén
Tiét cac loai kich t3 l Giam tiét cac loai kich t§
Tuyén dich
Tiét cac Joai hoecmon Gidm tiét cac loai hocmon
Ham lugng hocmon

trong mau

Hinh 259. So d8 co ché didu khién ngudc clia hé thdng nai tiét.

Co ch& diéu hoa ngugc ¢b vai tro rdt quan trong trong viéc duy tri su can bang he théng
noi tiét trong co thé.

- Khi luong hoocmon clia tuyén dich duge tiét vao méu ting 1én nhu: hoocmon thyroxin,
hoocmon sinh duc, cocticosteroit. .. thi s& tc ché€ sy bai tiét hoocmon tuyén yén tuong tng nhu:
TSH, FSH va ACTH, déng thoi ciing uc ché sy bai tiét cic hoocmon cha ving dudi déi
hypothalamus tuong ttng.
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- Khi lvgng hoocmon tuyén dich duogc bai tiét vao mau ma gidm xudng, thi sé kich thich
tuyén yén bai tiét ra cAc hoocmon twong (ng va nhirng hoocmon tuwong ng clia vung duwdi doi
hypothalamus. Co ché diéu hoa nay dwoc goi la digu hoa nguwgc am tinh (1) vong dai; (2) vong
ngan; (3) vong cuc ngdn. Chinh sy thay déi lwvong hoocmon cia tuyén dich da c6 tac dong
nguoc lai dén sy bai ti€t hoocmon clia tuyén yén va hoocmon vung duwéi doi hypothalamus. Co
ché diéu hoa nguoc duong tinh la truong hop su tdng lvgng hoocmon tuyén dich, gay s kich
thich tuyén yén va hypothalamus chi khong tic ché. Co ché nay do Hollweg tim ra nam 1934.

Ong d4 thi nghiém tiém estrogen cho chudt tirc 1a 1am ting lwong hoocmon tuyén sinh
duc da gay rung trirng. Diéu nay cho thdy da lam tang sw bai tiét hoocmon LH cua tuyén yén. Sy
diéu hoa nguoc duong tinh da giai thich trwong hop rung tring trong diéu kién sinh ly binh
thuong.

- Bén canh co ché diéu hoa nguoc thi nhip sinh ly ngay va dém va chu ky mua ciing c6 y
nghTa trong s diéu hoa bai tié€t hoocmon. Ngoai ra, mot s6 chat sinh hoc khac cling tham gia
dieu hoa bai tiét ctia hoocmon, dé Ia cac chat dan truyén than kinh nhu: dopamin, noadrenalin
va serotonin...

1. SINH LY CUA CAC TUYEN NOITIET
Trong co thé cla dong vat va con ngudi cd mot sd tuyén noi tiét sau day:

1. Tuyén yén

1.1. So luvgc vé tuyén yén

Tuyén yén la mot tuyén ndi tiét
nhd, khdi lvong khang 0,5 - 1g, ndm &
trong hd yén cla xuong buém cla nén
s0. Tuyén yén c6 ba thuy: thuy truéec,
thuy gilra va thuy sau
(hinh 260).

Ve ngudn g6c cla phoi thai thi
thuy truéc va thuy gilta da duoc phat
trién tlr tdi rathke, con thuy sau dwoc
hinh thanh tlr 14 ngoai phdi bi. Tuyén
yén co lién quan mat thiét véi ving
dwéi doi hypothalamus qua duwong
mach mau va dwong than kinh. Tuyén
yén va vung hypothalamus la mot td
chtec thdng nhét vé hinh thai, cau tao
va chitrc ndng khéng thé tach roi nhau duoc va cé chirc nang diéu khién, diéu hoa toan bd cac co
ché diéu hoa than kinh va thé dich trong co thé.

Hinh 260. Tuyén yén:
1. Vung dudi d6i; 2. Cudng yén; 3. Thly trudc;
4. Thuy sau; 5. Thuy gitra.
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1.2. Sinh ly clia thuy trwéc tuyén yén

Thuy tredc dwge cdu tao bdi cac té bao
ché tiét. Cac t€ bao nay cé nhiéu loai, moi
loai tdng hop va bai tiét mot loai hoocmon
nhat dinh. Thuy trudc tuyén yén da bai tiét ra
céac loai hoocmon chi yéu sau day:

a. HoocrmymMAaEm&agrEimmmAim

Hoocmon nay edn goi la hoocmon tang
trwéng STH (somatotropin - hormone) hodc
GH (growth hormone). Ban chat hod hoc cua
hoocmon nay: la mot phéan tir protein nho cé
chlra 191 axit amin, trong lvong phan ti la
21.500 Da (dalton) (hinh 262).

Tac (lung sinh ly chd yéu cla

hoocmon STII

Kich thich sy tdng trudng néi chung
cla co thé, vira lam tang kich thudc cla cac té
bao, lam tang khdi lvong cua co thé. Kich
thich mo sun va xwong phat trién. Xuong phat
nién nho hai co ché chinh la: co ché lam cho

17

irrdng

Kich

Hocmon Cila

c</<Wla/i <//cA

Hinh 261. Biéu hoa ngugc gitra truc vung dwoi
déi - tuyén yén - co quan dich.

xwong dai ra (lam phét trién sun & dau xwong dai...) va co ché lam day xwong (trong xuong c6
hai loai t€ bao c6 tac dung ngwoc nhau dé la té bao tao xwong va té bao huy Xu Tiig). T€ bao tao

xuong ¢ tac dung iam tang s lang dong cdia hop chét canxi va phétphat mai trén bé mat cla

xirong cli. T€ bao huy xuwong lai bai tiét ra cac chat lam hoa tan cac hop chat canxi, photphéat va

pha huy cac md xwong.

STl con c6 cac tac dung

1. Lam tang dwong huyét
vi STH da (rc ché tac dung cla

en/ym hexokmaza, STH tac
dung nguoc lai véi hoocmon
insulin (hoocmon lam gidm

duong huyét).

2. Lam gidm sv téng hop
lipit va tdng sy huy dong lipit dv
trl va 6xy hod lipit dé sinh nang
luvong.

Hinh 262. cdu tric clia hocmon tang truédng & nguoi.
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3. Kich thich gan tong hop yéu 6 somatomodin cé tic dung 1am lang dong sunfat &
xuong.

4. Tac dung lén chuyén hod P: néu cdt b tuyén yeén thi lugng P trong mdu s& bi giam di.
Néu tiém STH thi luong P trong mdu lat tang léa.

Diéu hoa bai tiét hoocmon STH

1. Su bai 1iét hoocmon STH: duge dicu hoa bai tiét bai viing dudi doi dugce hoat hod bai
GRH (hoocmon giai phéng GH) va bj e ché bdi GIH (hoocmon e ch€ giai phéng GH).

2. Su thiéu (thiéu nang) hoocmon STH: néu xdy ra & trudc tudi day thi s&€ dén dén ching
ngudi lon. Néu nhuge nang sau tudi day thi, thi gy bénh simmonds.

3. Su thira STH (wu nang) néu xay ra & trudc tudi day thi sé dan dén chitng ngudi khéng
16. Néu xay ra & sau tudi day thi sé déin dén chimg bénh ngudi bi to ddu ngén.

b. Hoocmon kich thich tuyén gidp - TSH

e} g o |
Ban chdt hod hoc ciia TSH (thyroid - | e
. . . L ¢4t NH—CH —C~— N |
stimulating - hoocmon) 1a mét glycoproteincé | [ AN
trong lugng phan tir 1a 28.000 & nguoi; bd la : CH, ,
| c—0
10000 (hinh 263). 1 | : 1
! 7 TNH NH,
Tdc dung sink ly chd yéu cha : N ==l !
hoocmon TSH L e
Axit pyroglutemique  Histridine Prolinamide

- Tdc dung 1én cdu triic cia tuyén gidp:
lam tang sO luong va kich thudce cic t€ bao Hinh 283. C3u tric héa hoc cda TSH.
tuyén gidp, 1am tang su phat trién hé mao
mach cta luyén gidp...

- Tdc dung lén chitc ndng ciia tuyén gidp: 1am tang hoat dong bom i6t. Vi vay sé& lam tang
kha nang thu nhin i6t clia sy 1€ bao uy&n gidp va 1am tang su gén két i6t vio thyroxin dé tao

hoocmon tuyén giap...).

Diéu hoa bai tiét hoocmon TSH

- Su bai tiét hoocmon TSH cua tuyén yén chiu sur diéu khién coa hoocmon TRH viing
dudi déi va sy dieu hoa nguoc tir tuyén dich 12 tuyén giap.

- Néu néng do TRH cta viing dudi ddi ma tang thi tuyén yén sé bai tiét nhiéu TSH va

nguoc lai. Nong do hoocmon cha tuyén gidp anh hudng dén st bai ti€t hoocmon TSH ctia tuyén
yeén theo co ché diéu hoa ngugc am tinh va duong tinh.

- Néu cat bd tuyén yén thi tuyén gidp ciing bi teo lai. Nguoc lai, néu tiém hoocmon TSH

s& gay ra wu nang tuyén giap, lam tang chuyén hod co s& va kém theo hien tuong 16i mat. ..
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. Hoocmon kich thich mién vo tuvén trén thin - ACTH

Ban chat hod hoc cia

ACTH (adrenocor cortico on (’;(“w

tropin hormone) 13 phan tr . \@—v‘-."f:sf‘.'_ ’ Y

polypeptit 1on gém 39 axil * v‘mf,j

amin va ¢6 phan tir lugng Alpha-MsH ) J :@;4

3 5000 Da (hinh 264). S it ’ ol
P . fe

, iy
Tdc dung sinh Iy ctia AR g7
ey 2 B
hoocmon ACTH v]

. » 3
Boc hiév cva Ld
. L ladi dong vd¥ $¥zs 43¢
- Tdac dung lén cdu e i) 26 1969

34y

triic mién vo ciia niyén trén 59l friya7 b i“"
. N . . v o) 24
thdn. 1am tang sinh s6 luong 4-)“-?\2?,3 I /P
P A SN o1 )
cac t€ bao 16p vo va ludi 1a LD D

nhifng t€ bao bai ti€t cortisol _ . . R
vi androgen, Hinh 264. Cau tao héa hgc cua ACTH.

- Tdc dung lén chitc ndng mién vé tuyén trén thdn: hoocmon ACTH sé& gan vé6i cac
receptor trén mang (& bao va hoat hoienzym adenyl cyclaza réi dén dén tao thank AMP vong,.
Nhung tac dung quan trong nhit la diéu hoa sur bai tiét hoocmon clta mién vo tuyén trén thin do
suf hoat hodenzymprotein kinaza A.

- Tdc dung cia hoocmon ACTH [én ndo, néu tiém hoocmon ACTH vio ndo cla
chudt s& 1am tang tri nhd, qua trinh hoc tap, va ting su so hai.

- Tdc dung lén té bao sdc t6, ACTH ¢6 tac dung twong tu nhy tic dung clia MSH. MSH ¢6
tic dung lam phan tan c4c hat sac 16 trén bé mat t& bao biéu bi chia da,

Diéu hoa su bai tiét hoocmon ACTH: sit bii tiét hoocmon ACTH do néng do CRH viing
dudi déi quyét dinh, khi noéng d¢ cha CRH bai tiét tang 1én thi hoocmon ACTH dugc bai tiét ra
nhiéu hon va ngugc lai. Ngoai ra su bai ti€t hoocmon ACTH cédn do su diéu hod nguoe am tinh
va duong tinh cua cortisol.

d. Hoocmon kich thich tuyén sinh duc

o o]
[ Ace 145 :
NH, . NH, 12-115

I COOHF . H CoOH A
NHZ 92 COooA ™ NH2 __'_‘- i
Fsn | | Tsn |

COOHﬂ

: NH‘ H2 AA
| coon?
l Ny i 2 CO0H NK, T Coora

Hinh 265. S d6 cau trac cia HCG, FSH, LH va TSH.
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Hoocmon FSH va hoocmon LH ban chéat hoa hoc déu la cac glycoprotein. Hoocmon FSH
duoc ciu tao bdi 236 axit amin va c6 trong lvong phan ttr 1a 32000 Da, con hoocmon LH dugc
cdu tao tir 215 axit amin va c6 trong lwvgng phan t la 30.000 Da.

Hinh 266. Hai ngudi lun, tudi 38. Hinh 267. Tranh vé c0: thoi xwa nguoi ta da biét dén nhirng
Bén phai la nguwoi binh thuong, ngudi "khéng 16”7 ; nguyén nhan: tuyén yén tiét thira GH
clng tudi. Nguyén nhan: tuyén (STH).

yén thiéu ti€t GH (STH).

Tac (lung sinh ly cia hoocmon FSH va hoocmon LH

- Tac dang ctia hogcmon FSH v6i giong duc: FSH c6 tac dung kich thich 6ng sinh tinh
phat trién, kich thich cac té bao sertoli & dng sinh linh phéat trién va bai tiét cac chat tham gia
vao qua trinh san sinh ra tinh trang. Tuy vay, viéc san sinh ra tinh tring con c6 Mii tro va cé tac
dung cuia cac hoocmon khéac, dac biét la hoocmon testosteron.

- Tac dunacua hoocmon LH Ién giong duc: hoocinon nay c6 tac dung nhw kich thich cac
té bao ké (leydig) (cac té bao nam gilra cac dng sinh tinh) phat trién, kich thich cac t' bao nay
bai §ét ra hoocmon testosteron.

- Tac thing: cia hoocmon FSH [én giong cai: kich thich cac nodn nang pha tricn, dac biét
la lam tang sinh I6p té€ bao hat cla nang tring.

- Tac (lung, clia tiooemon LH Ién giong cdi: phdi hop véi hoocmon FSH lam phat trien bao
nodn trwdng thanh va chin, gay hién twgng phéng noan, va kich thich I6p té bdo hat cla nan®
triing va hoang thé bai tiét hoocmon estrogen va progenteron.

- Su bai tiét hoocmon FSH va hoocmon LH duoc bai tiét & tuyén yén & tré em tir Ia tudi
9-10 tudi, lwong bai tiét hai hoocmon nay sé tdng dan va cd mic tdng cao nhéat la ¢ tudi day
thi.

Piéu hou su bai tiét hoocmon FSH va hoocmon LH

Su bai tiét hoocmon FSH va hoocmon LH do tac dung sau day:

- Do tac dung diéu hoa nguoc cla cac hoocmon sinh duc: tdc dung diéu hoa nguwgc am
tinh clia hoocmon testosteron. Nong dd clia hoocmon testosteron néu tdng sé (rc ché cac tuyén
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chi huy, vi vay da lam gidm s bai tiét hoocmon FSH va hoocmon LH. Ngugc lai néu gidm
nong do cla testosteron thi sé c6 tadc dung kich thich bai tiét hoocmon FSH va hoocmon LH.
Tac dung diéu hoa nguwoc am tinh cla hoocmon testosteron chi yéu la tac dung Ién su bai tiét
hoocmon GnRH cla ving dudi doi va thong qua hoocmon giai phdng nay dé diéu hoa bai tiét
hoocmon FSH va hoocmon LH.

- Ngoai ra do tac dung diéu hoa ngwoc &m tinh cla cidc hoocmon estrogen va hoocmon
progesteron, ca hai hoocmon nay déu c6 tac dung (rc ché sy bai tiét hoocmon FSH va hoocmon LH.

e. Hoocmon kich thich su bai tiét sita proiatin (LTH)

Ban chat hod hoc clia hoocmon nay LTH (luteotropin - hormone) hodc PRL la mot
protein cé 198 axit amin va trong lwgng phan tir la 22500 Da.

Tac dung sinh ly cia hoocmon LTH

Téc dung chinh clia hoocmon LTH la kich thich sv phat trién cta tuyén vi va lam tang sv
bai tiét stta va chiu tdc dung cua hoocmon estrogen va hoocmon progesteron. Hoocmon LTH
binh thuong dwgc bai tiét la rat it. Nhung khi phu nit ¢6 thai thi néng dé6 hoocmon LTH duoc bai
tiét ra tAng dan tir tudn I& thr ndm co thai cho dén Ilc sinh ra (gép tir 10-20 Ian). Tuy vay, do
hoocinon estrogen va hoocmon progesteron van c6 tac dung la tc ché sy bai tiét sira, nén trong
khi c6 thai mac du nong do clia hoocmon LTH la rat cao, nhuwng lwgng stta dugc bai tiét chi vai
ml trong moi ngay. Ngay sau khi dé ca hai hoocmon estrogen va progesteron da giam xuéng
dot ngdt nén da lam cho hoocmon LTH phéat huy tac dung voi sy bai tiét stra.

Piéu hoa sv bai tiét hoocmon LTH

Su bai tiét hoocmon LTH duoc diéu hoa dwdi anh hwdng ctia hoocmon ving duéi doi va
mot s’ yéu td khéc.

- Vai tro cia hoocmon ving du¢i doi: LTH chiu tAc dung tc ché manh clia PIH duwoc bai
tiét tr vang dwdi doi. Vi vay, khi bi ton thuong ving dwdi doi thi sy bai tiét hoocmon LTH sé
tang lén, trong khi d6 cac hoocmon khéc clia tuyén yén thi lai lam gidm xudng.

- Dopamin cla vung duwéi doi cé tac dung Gc ché bai tiét hoocmon LTH dé duy tri cd
nong do thdp. Khi dang cho con bl thi dopamin lai kich thich bai tiét hoocmon LUI va
hoocmon LTH duwoc bai tiét khi cd kich thich trwc ti€p vao nim vi.

1.3. Sinh ly cta thay gitra tuyén yén

Thuy gitta clia tuy&n yén thi nhd va nam & gilra thiy trede va thiy sau. D6i voi dong vat
c6 v va con nguoi khi da dén tudi treong thanh thi thay nay van con rat nho. Thly gitra da bai
ti€ét ra hoocmon MSH (melanocyte - stimulating - hormone). Ban chéit hod hoc la mot peptit co
chira 18 axit amin. Tac dung sinh ly cla hoocmon MSH la kich thich sy phat trién cla cac té
bao sic t6 non thanh cac té bao s&c t6 trudng thanh, sau dé kich thich cac té bao nay Léng hop
nén séc t6 (melanine) va phan b6 déu sic td do trén bé mat cla da. Do vay, da thwong c6 mau
t6i dé thich nghi véi moi truong song.



22 SINH LY HOC BONG VAT VA NGUOI

1.4. Sinh ly clia thuy sau cla tuyén yén

Thly sau tuyén yén con dwgc goi la thuy than kinh. Thly sau cla tuyén yén dé bai tiét ra
hai hoocmon c6 ngudn goc tir vun©® duwdi doi. riai hoocmon nay la oxytoxin va vasopressin
(ADH) do céc té bao than kinh hypothalamus bai tiét,

a. Hoocnton oxytoxin

Ban chdt hoa hoc cua hoocmon oxytoxin la mot peptit gom cé chin axit amin (hinh 268).

H—Xis -Tir— llo0n —Gin—Axn —Xis —Pro— Lo -Gli—NH,

Oxitoxin

S
H - Xis —Tir— fen —Gli—Axn—Xis—Pro- Acg

Vazoprexin

Hinh 268. Cau tao cla oxytoxin va vazoprexin (hoocmon chdng bai niéu).
Hay chu y rang mach peptit clia hai hoocmon chi khac nhau boi hai axit amin.

Tac (lung sinh ly cua hoocmon oxytoxin

- Tac dimi |én ti cung: oxytoxin cé tac dung lam co co tron cta t& cung nanh khi dang
co thai, dac biét co tron & giai doari cudi, nhat 1a co tron tir cung co bop khi dbng vat va con
nguoi dé, dé dua thai nhi ra ngoai. & ngudi khi (ié kho co the do cac con co cla tir cung yéu,
nén nguoi ta da phai tiém oxytoxin dé lam [dnu sw co bop cla i cung.

- 74c (hmalén bai tiét stta: oxytoxin c6 tac dung lam co cac té bao biéu mé co la nhitng
té bao & quanh céc nang tuyén sita. Do vay, da déy sita ra khoi 6ng tuyén. Tac dung nay cla
oxytoxin duwoc goi la tAc dung bai tiét sta. khac véi tac dung bai tiét siva clia PRI.

b. lloocmoti vasopressin ADU

Ban chat hoad hoc clia ADH (antidiure - honnonc) con goi la hoocmon chéng bai niéu la

Tac dung bai tiét nudc tiéu

- Lam gidm s bai tiét nudc tiéu vi ADH da co tac dung lam su bai tai hap thu nuéc & 6n°
lvon xa va 6ng gop. Co ché tac dung clia ADI 1 ¢ dng lvgn xa va 6ng gop méi chi duoc hiéu biét
mot phan. Tuy vay, phia bén irong clla mang la c6 nhitng tli dac biét, cac tdi nay la c6 nhitng 16
nho c6 kha nang thdm nwdc manh. Khi ADH lac dung Ién cac té bao s& gan vai receptor & mang
t& bao Ong lwon xa va 6ng gop. sau do da tao thanh AMP vong. Du6i tac dung cia AMP vono
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chabcamihu(R)
"Adenylxydaza

cac thanh phan ndm trong tdi dic biét do duoc
photphoryl hoa va lam cho céac tdi nay long vao
ATP-*-AMP—5AMP

|>vhotphodieiUraia

mang té bao va lam cho mang té bao cé cac
ving tham dwoc nuéc.
- Vi ndng do clia hoocmon ADH ma cao
sé cd tac dung lam co cac tiéu dong mach & toan
than. Do vay da lam tang huyét ap cla co thé.

PHOTEIN KinA 2A

Diéu hoa bai tiét hoocrnon oxytoxin va I
hoocmon vasopressin 5 .

- Diéu hoc) su bui tiét o.\ytoxin: oxytoxin
duoc bai tiét do kich thich vé co hoc va tam ly.

+ Khi kich thich tryc ti€p vao ndm v
(tac dong bd mit ndm va cua tré em) la nhitng Hinh 269. Co ché tac dung cla ADH.
tin hiéu cla kich thich co hoc duwoc
truyén vé tuy song, roi dén vung dugi doi
sé kich thich cac noron & nhan canh nédo
that va nhan trén thi. Céc tin hiéu tir do sé
dugc truyén xudng thuy sau cua tuyén
yén dé gay bai tiét hoocmon oxytoxin.

+ Kich thich tdm Iy hoac kich
thich hé than kinh giao cam: vung duéi
doi luén nhan dwoc cac tin hiéu tir hé
Limbic, do vay tat cd nhitng kich thich
tam ly hay hé giao cdm déu c6 lién quan A\l
don cac hoat (I6ng cam xuc, tlr d6 c6 anh
huwdng don ving dwdi doi va lam tiang bai
tiét hoocmon oxytoxin. Do vay, sé lam
tang su bai tiét sira.

y
tIx % /Am

T WhY -

- Diéu lioU bai tiét hoocmon ADII

+ Diéu liod bang ap suét clia mau: R
étiét & vung
Tuyén tung;
3. N&o that thi ba; 4. L6 lién that (16 Monro);
5. Nhan can that; 6. Nhan trén thi; 7. Phan cl tuyén
yén; 8. Nhom trudc dong mach tuyén yén trén;

9. Phan xa tuyén yén; 10. Luéi mao mach thi hai
thudc hé tinh mach ctra cda tuyén yén; 11. Tinh
mach; 12. Phan trung gian cla tuyén yen; 13. Phan
sau (phan than kinh) clia tuyén yén; 14. Bdng mach
tuyén yén duédi; 15. Nhém sau déng mach tuyén yén

Imach cung ca'J

thi cac noron bai tiét ADI 1& canh nhan
ndo that va nhan trén thi lap tlc truyén
tin hiéu xudng thuy sau tuyén yén dé gay
ra bai tiét hoocmon ADH vao mau tuan
hoan. Va ngugc lai khi tiém dung dich
nhuoc trwong vao dong mach & trén sé

lam dirng cac tin hiéu gay bai tiét
hoocmon ADH.

trén; 16. Cudng tuyén yén; 17. Than noron nim trong
nhan thic vat & viung dudi doi.
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Chat ¢an truyén than kinh
[ Hormon giai phéng }
{Yling dydi doi)
GRH = R AVP > N gniRH &
GH=  TRHS CRHZ | SHT) Ramine = PIF & gnRIH &
e | :
Hormon \ . \
luyén yé TSH ACTH B-LTH yén gitra PRL FSH L+
truic
P-ENDORPHIN|| a-MSH || CLIP /
4 l \ \ Buéng trimg  Budng Irim.
. r
Phat irién < ¢ H 9
xugng. an Tuyén giip V& lhugng than -ENDORPHIN v Tinh hoan
ooy Tinh hoan Tinh hoan
yen »
hoa glucid Tac R Ta(T3) Sterold Giam dau Tuyén v vg:;
va protein | 12€ dungiang 6 thung Lhan Y
duang huyétl . 1
Hormon 4 Phat trién
fuyén giap Sam da nang Rung
Tang tring
Natri Tao sifa \ 4
v Taa tinh BROGESTERGN
o J, triing
Thich aghi vi
STRESS Siia ESTRADIOL
2 v J
r
Téc dung } Kich thich . ' )
Oxy héa bao vé Kichthicht€  san xut Phat tricn
1€ bao - baac baitiét  testoslaron té bao ké
phat trién insulin khi c6 h 4 l
lucase s
’ Protein gan | yegregTeRON
di androgen

Hinh 271. So d3 t8ng quan v& méi lién quan tac dung giira hoocmon gidi phong
cla ving dudi ddi véi tuyén yén trudc
Ghi chu: CLIP: conrticotropin — like intermediary peptid = pepetid trung gian giéng corticotropin.

+ Diéu hoa bang thé tich
mau: thé tich clta mau giam di
s€ la moét tdc nhan kich thich
manh dé gay bai tiét hoocmon
ADH. Tic dung nay rit manh
khi thé tich clha mdau giam
xudng tir 15 - 25%.

3 tam nhi, dic biét 1a
tam nhi phai ¢6 nhidu receptor
vé siic cang, khi mdu do vé
tam nhi phai nhiéu thi cac
receptor nay bi humg phén, tin
hiéu dugc truyén vé ndo lam
(rc ché sy bai tiét hoocmon

Hinh 272. Cac hocmon do thiy trudc va thiy sau tiét ra, va
. cac ca quan dich cla chiing:
1. T& bao than thé; 2. Tuyén giap; 3. Tuyén trén than;
4. Tuyén vi; 5. Tinh hoan (sinh duc nam)
6. Buong tritng (sinh duc ni); 7. Da con; 8. Ong than.
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ADH. Nguogc lai khi mau vé€ 1am nhi it, cac receptor nay khong hung phdan thi lai c6 téc dung
kich thich hoocmon dé bai tiét hoocmon ADH.

2. Tuyén giap trang
2.1. So luogc vé tuyén gidp trang

Tuyén gidp trang 12 tuyén nam & ngay phia du6i cia thanh quan, va & phia trude clia khi
quan gém c6 hai thuy. G ngudi trudng thanh tuyén c6 khdi luong khoang tir 20 - 25g (hinh
273). C4u tao trong cha tuyén gidp gdm cd nhiéu don vi cdu tao, va chitc nang dugc goi 12 cic
nang. Cic nang c6 chifa cic chat dé bai tiét dugc goi la cdc chat keo trong 1dng cla nang va
dugc 161 bang mét 16p cdc t€ bao, cdc té bao sé bai tiét ra hoocmon vao léng nang d6 1a hoocmon
triiodothyroxin (T,) va tetraiodo thyroxin (thyroxin) (T,). Ngoai ra cdc t€ bao & canh nang di
bai tiét ra hoocmon canxitonin (hinh 275).

Hinh 273. Tuyén giap. Hinh 274. C4u tao tuyén giap:
1. Sun giap; 2. Thuy thap; 3. Thuy bén; 4. Eo. 1. T& bao biéu mé 16t nang giap; 2. Long nang chifa chat
keo; 3. Mao mach chifa hdng cau.

/ \ ____,--"" 4 "’.e
HO CH,CHCOONH Monoiodotyrosine

— A'm, \ l
Pyrosine

Ho CHyCHeoOoH

!
NH,

DOiiodotyrosine (D/7)

ai%
|

|
NH, A,
3.3 5. 5. Teltraiodo tyronin 3135 Triodo Thyronin
( Thyroxin, %) %)

Hinh 275. Cdng thife héa hoc cac hoocmon tuyén giap.
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Hinh 276. Tuyén giap dugc kiém soat bai kich
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2 I

gidp t6 TSH cla tuyén yén. Sy gidi phéng TSH  Hinh 277 Tac d6  cla tjroxjn |én bjén thaj ech

dén lwgt né lai b kiem soat bgi yéu t6 giai
phong TSH cla hypothalamrnus. Thyroxin c

. J,
,A=Non9 n~c ¢t bd tuydn giap 16n thanh nong noc

ché' sy gidi phong TSH va TSH - RF. khon9  B- Nong n§c binh thwong: c. Nong noc an

1 Yéu t6 giai phéng; 2. TSH; 3. Tuyén giap;
4. Thyroxin
Vung duéi doi

TRH
©

Tuyérl yen

TRH
©

Nang tuyén giap

thém tuyén gidp bién thai soém.

Tyrosin MIT + DIT ) Cac mo
T+ T, Két hop voi TBG
Thyroglobulin
t Protease — T3+ T<

Cac chat e ché:
I 3 | Thiocyanat

Thiouracil

0 Thira iod

Chu trinh
rudt gan

Hinh 278. So dé téng hgp va diéu hoa tong hgp hoocmon tuyén giap.
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Lén sw bai tiét clia TRH

vung dudi doi

i Somatostatin +TRH

. ) . Lén sw bai tiét cia TSH
Kiém soat nguwgc ngan

Tuyén yén

©
Kiém soat nguoc dai
Tuyén giap
Kiém soéat nguwgc ngén i
T3-V
TéE bao dich

Hinh 279. Kiém soat dwgc am tinh gitta truc tuyén giap - tuyén yén va vang duéi déi.

2.2. Sinh ly cla tuyén giap trang

a. Tac dung sinli ly ciia hoocmon thyroxin va Iriiodolliyro.xin

Tac (lung 1én sy phat trién co thé: tdc dung nay thé hién chi yéu & cic dong vat va tré
cm dang 16n nhu: lam cho sun nhanh chong bién thanh xwong, lam cho co pha trién va lam phat

trién long, toc.

Téac (lung lén sy chuyén hoa clia cac té bao nhuw

- Lam tang sv chuyén hoa hau hét cic md cula co thé

- Lam tang l16c d6 cla cac phan (ng hoéa hoc, tdng tiéu thu va thoai hoa thirc an dé cung
cdp nang lwong cho co thé.

- Lam tang sO lwgng va kich thudc cla cac ty thé, do do lam tddggsiop ATP dé
cung cdp nang lugng.

- Lam lang sv vAn chuyén cac ion qua té bao....

Tlc (lung Ién sy chuyén hoa protein: cdc hoocmon cla tuyén giap vira c6 tac dung lam
tang sw tong hop protein, vira lam tiang sw thoai hoa cla protein. Trong thoi ky dang sinh truéng
va phét trién tmta”uing”ongngpprote l111a mann hon. T™va"Ti bai tiet ra qua nhiéu, cac kho
protein du trr s& bi phan huy va gidi phéng ra cac axit amin vao mau.

Tac dung 1én suw chuyén hoa gluxit: T(va T4cd tac dung lén hau hét cac giai doan cla
cac qua trinh chuyén hoa gluxit nhw: 1am tang nhanh su thodi hod duong glucozo ¢ té bao, ting
cuwong phan gidi glycogen, tang lao dudng méi, tang hap thu dwong glucozo 6 rudt non va tang
bai tiét insulin...
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Tac dung lén sy chuyén hod lipit: cac giai doan cla suw chuyén hod lipit déu chiu tac
dung cla T, va T4nhu: tdng thoai hoa lipit & cAc mo dv trir, tang 6xy hoda cac axit béo tw do ¢
cac md va lam giam lugng cholesteron, photpholipit va triglyxerit & huyét twvong...

Téc dung Ién tim mach: T, va T4cd tac dung Ién hoat déng cua tim mach nhu:

- Tac dung lén mach mau: lam gidn mach & hau hét cac md, do dé lam tang lvgng mau,
lvu thong dac biét la lwgng mau dén da vi co thé co nhu cau la tang than nhiét.

- Tac dung Ién nhip tim: lam tdng nhip tim rd hon tdng lwu lwgng méu co 18 vi T, va Ti cé
tac dung tric ti€p 1én hoat dong cla tim.

- Tac dung Ién huyét ap: dwéi tac dung clia T3va T4thi huyét &p trung binh la khong thay
ddi. Tuy vay, do tim dap nhanh va manh hon nén huyét 4p tam thu da tang lén khoang tir
10-15 mmHg va huyét ap tam trwong lai gidm xudng la do sw gidn mach & nhirng ngudi bi wu
nang tuyén giap.

TAac dung Ién hé than kinh

- Tac dung Ién trung wong than kinh: cé tac dung la thic ddy sy phat trién vé kich thich
va chirc nang cla ndo. Néu nhwgc nang tuyén giap sé lam cham chap trong suy nghi. Nhuwoc
niang ldc méi sinh hay ldc vai tudi ma khong duwgc diéu tri kip thoi c6 thé dan t¢i kém phat
trién tri tué. Uu nang tuyén giap co6 thé gay trang thai cing thang va cé khuynh hudng roi
loan vé tdm than nhu: lo 1dng qua mic, hoang twdng...

- Tac dung Ién co: néu lwgng hoocmon tuyén giap bai tiét ra qua nhiéu thi hoat dong cla
co sé trd nén yéu vi da tang su thodi hoa protein clia nd. Néu thi€éu hoocmon tuyén giap thi hoat
dong cla co tro nén cham chap (gidn rat cham sau khi da co).

- Tac dung lén gidc ngl: do hoocmon tuyén gidp da cé tdc dung hoat hod sindp, nén
nhitng ngwoi bi wu ndng tuyén giap thuong rat mét moéi, nhung lai lubn & vao trang thai bi hung
phén, do vay rat khd ma ngud duoc.

TAc dung lén co quan sinh duc: tuyén giap cé tdc dung Ién sy hoat dong binh thudng
cla co quan sinh duc nhu:

- Nam gi¢i: néu thiéu hoocmon tuyén giap sé co thé lam mat duc tinh hoan toan. Nhwng
néu bai ti€t ra qua nhiéu hoocmon tuyén giap lai cé thé gay ra bat lvc hoat dong v&é mat sinh
duc.

- N gi¢i: néu thi€éu hoocmon tuyén giap thwdng gay ra bang kinh, da kinh. Nhwng néu
thira hoocmon tuyén giap lai bi it kinh hay vo kinh va gidm duc tinh...

b. ROi loan hoat dong cua tuyén giap

wu nang tuyén giap: gay ra bénh basedow. Ngudi bi bénh d4 c6 cac dau hiéu nhu: mét
16i, sang, tim dap nhanh va manh (120 lan/phut), chuyén hoé cu s& tiang tir 20 - 50%, than nhiét
tang, ngudi gay va rat dé xdic cam...
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Nhwgc nang tuyén giap: da gay ra cac bénh sau day:

- Bénh biéu c6 nguyén nhan bi thiéu chat i6t trongan, uéng. Do vay ta can phai an muoi

- Bénh phi niém dich: phu gilr nwéc, mat tron to.

- Bénh dan: tri tué kém phat trién, dan don, hinh thé  kém phattrién...

c. S diéu hou bai tiét hoocmon tuyén giap

- Do ndng dd hoocmon TSH cua tuyén giap: TSH cua tuyén yén sé kich thich tuyén giap
bai ti€t ra T,, T4 Vi vay, néu TSH duwoc bai tiét [ang Ién thi T, va T4 sé dwoc rai tiét ra nhiéu va
ngugc lai.

- Khi co thé bi lanh hay bi streess thi T, va T., sé dwoc bai tiét ra nhiéu hon.

- Do cu ché tv diéu hoa nhu:

+ Nong do i6t v6 co ma cao trong tuyén giap thi sé (rc ché su bai tiét T, vaT,

+ Nong do i6t hitu co cao cling s& dan toi lam gidm su thu nhan i6t, cio vay s& lam giam
s tong hop T, va T4

3. Tuyén can giap trang
3.1. So lvgc vé luyén cén giap trang

Tuyén can gidp duoc dinh lién ¢
phia sau cta luyén gidp trang va gdm
c6 bbn tuyén nhd. Mdi tuyén ndng
khoang 0,03 g (hinh 280). Tuyén cén
giap & nguoi Irvong thanh gém cé hai _3
loai t€ bao la:It€ bao chinh va té bao tra
axit. Té bao chinh la thanh phan céau
tao chd yéu cla tuyén can giap va co
chiec nang sinh ly bai tiét ra hoocmon
parahoocmon I (PTH), la  mot loai Hinh 280. cdu tao tuyé&n can giap.
hoocmon cé tinh chat sinh mang cla 1 Té& bao chinh; 2. Mao mach va héng cau;
co thé. Té ba | wa axit ihi hién nay van 3. Té bao Ua oxy.

chua duoc
clra nd. Ban chat héa hoc cta hoocmon tuyén can giap la mot polypeptit gdm cé 84 axit amin.

3.2. Tac dung sinh ly cra hoocmon tuyén can giap

Hoocmon PTII ¢6 vai tro sinh ly quan trong trong viéc diéu hoa nong do cla ion Ca+va
ion P04  trong huyét tvong. Dudi tac dung clia PTH thi ndng do ion Ca+trong huyét tong sé
dwoc tang Ién va ngwoc lai ndng do ion P04 lai bi giam xudng. Hoocmon PTH da thyc hién cac
chirc ndng nay bang cac tac dung 1én trén xwong, than va ruot.
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a. Tdc dung cua hoocmon PTH 1én trén xiwong

Hoocmon PTH lam tang su gidi phéng canxi tr xuong vao mau béng tdc dung lén su biét
héa va cic chifc nang hoat dong cua cdc t€ bao nhu: t€ bao xuong, t€ bac tao xuong va 1€ bao
hily xuong cia co thé.

Tde dung cia hoocmon PTH lén cdc té bao xuong va 1€ bao tao xuong: PTH duoc dua
dén cdc mod xuong thi sé duge gan voi cdc receptor & trén mang t&€ bao xuong va t€ bao tao
xuong dé tao thinh phirc hgp n PTH - receptor. Phifc hop PTH - receptor s& hoat héa bom canxi.
Du6i tac dung hoat héa cha phitc hgp PTH - receptor mang t€ bao xuong s€ bem ion canxi tir
dich xwong vao dich ngoai bao, nén da 1am cho nong do ion canxi ctia dich xuong chi bang 1/3
néng do cha dich ngoai bao. Khi bom nay hoat dong qud manh thi ndng d¢ ion canxi cua dich
xuong sé bi giam xuéng thdp. Vi vdy, mudi photphat canxi s& bi 18y ra khoi xuong. Khi bom
nay khong hoat dong, nong do ion canxi cua dich xwong lai tang 1én cao va mudi photphat canxi
s& dugc lang dong vao khuon xuong. Nhur vay, do mang t€ bao xuong va t€ bao tao xuong c6 cédc
receptor dé ti€p nhan PTH, nén PTH di hoat héa bom canxi ¢6 & cdc mang t€ bao va giai phéng
canxi tir dich xwong vao mau.

- Tdc dung ctia hoocmon PTH lén té bao hiy xuong: trén mang cia t€ bao hily xuong
khong c6 sén cdc receptor dé ti€p nhan PTH. Vi vay, cdc t€ bao hily xwong sé khong chiu tac
dung kich thich tryc ti€p cuia PTH ma phai thoéng qua cdc "tin hiéu" chuyén tir t¢ bao xuong vi
t€ bao tao xuong. Do dé, tic dyng trén t& bao hiy xuong coa PTH thudng xay ra cham hon. Tdc
dung nay phai qua hat giai doan sau:

- Giai doan hoat héa ngay tifc khic: cdc té bao hiiy xwong c6 sin, vi vdy sé lam tang qué
trinh hity xwong dé giai phéng cic ion canxi vao dich xuong,

- Giai doan hinh thanh cic t€ bao hily xuong mdi sau vai ngdy duéi tac dung ciia PTH s6
lugng cla cdc t€ bao huy xuong sé& dugc tang lén. Tac dung ndy c6 thé kéo dai vai thing dudi
anh huong ctia PTH. Do su hiiy xuong manh nén da 1am cho xuong bi 16 va yé&u nén lai kich
thich su san sinh va hoat déng cha 1€ bao tao xwong dé 1am nhiém vu sira chita cdc tén thuong
cua xuong. Nhu vay, duéi tic dung ciia PTH hién tuong hliy xuong bao gi¢r cling manh hon 1a
tao Xuong.

b. Tac dung cita hoocmon PTH 1én trén than

Téc dung ciia PTH lén trén than la:

- Lam giam su bai xudt cic ion canxi & than.

- Lam tang su tdi hdp thu cdc ion nhu: ion Ca™, ion Mg"* & 6ng than (dac biét 1a & 6ng
luegn xa va éng g6ép).
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- Lam giam su tdi hap thu ion PO,™ & 6ng luon gan. Vi vay, s& lam ting sy dao thai ion
PO, ra ngoai theo nudc tiéu. Cac tac dung trén cla PTH ciing dd gop phan 1am tang néng do
ion canxi va lam giam ndng do ion photphat trong mau.

c. Tdc dung cia hoocmon PTH lén trén ruot

PTH c6 cic tic dung lén trén rudt nhar:

- Tang taoenzymATPaza & riém ban chaj cla t€ bao niém mac rudt.

- Tang tao chét van tai ion canxi & té bao niém mac ruot.

- Tang hoat tinh cliaenzym photphataza ¢ 1€ bao niém mac ruot.

d. R6i logn hoat déng tuyén cdn gidp

- Uu nang tuyén can gidp: vu nang tuyén cin giap thi canxi dugc huy dong nhiéu vao
mau nén da lam cho Xuong bi mém va yéu, dé giy.

- Nhuge nang tuyén can gidp: canxi s& dugc chuyén tir mdu vao xuong, lam cho xuong
ron, dé bi gdy. Ngoai ra con gdy roi loan hoat dgng clia hé thin kinh, xuat hién cdc con co giat.

3.3. Diéu hoa su bai tiét hoocmon PTH

Hoocmon PTH dugc bai tiét ra nhiéu hay it 12 phu thudc vao ndng d6 clia ion canxi va
photphat trong méu, dac biét 1a néng do ctia ion canxi. Chi ¢dn gidm xudng mot it néng do ion
canxi trong mau, thi tuyén can gidp di phai tang cudng sy bai 1€t hoocmon PTH. Nguoc 1ai,
néu néng do cta ion canxi trong mau ma tang lén thi hoat dong va kich thudc clia tuyén can
gidp s& bi giam xudng (bai tiét PTH giam).

4. Tuyén tuy néi tiét

4.1. S0 luoc vé tuyén tuy noi tiét

Tuyén wy 14 mot tuyén pha bao gém
phdn tuy ngoai tiét 1a bai tiét ra cac dich dé
tiéu hoa thitc an. Phdn tuy noi tiét 1a bai tiét ra
cac hoocmon: insulin, glucagon va mot s8
hoocmon khde. Vé mit cdu tric tuyén tuy duge
goi 1a cic tiéu ddo Langerhans (c6 1-2 triéu
tiéu dao). Méi tidu dao c6 ba loai t€ bao chinh

la: Hinh 281. Cau tao tuyén tuy:

_ Té bao béta (B) chiém 60% va bai tiét ! 44Tféb§;’o[’;i ;';fhbti;‘g3g;fgbf§u§;
ra hoocmon insulin.

- T€ bao anpha (o) chi®m 25% va bai tiét ra hoocmon glucagon.

- T€ bao denta (A) chiém 10% va bai ti€t ra hoocmon somatostatin (hinh 281, 282
va 283).
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- So lvge vé hoocmon insulin: Hoocmon insulin la mot loai protein nho, c6 trong lvono
phan t& 12 210.000 Da va dugc cdu tao bdi hai chudi axit amin a va p.

Tac dung sinh ly chit yéu cia hoocmon insulin

-Tac clung cta insulin Ién chuyén héa gluxit
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Hinh 284. Tac dung cla insulin 1én md va co.

+ Lam tang su thodi héa glucoza & co: mang & té bao co binh thuong chi cho glucozo
khuéch tan qua nhung rét it (trlr khi c6 tdc dung cda insulin). Ngoai bira an ra, lwgng insulin
dwoc bai tiét ra la rét it, nén glucoza khé dugc khuéch tan qua mang té bao co. Khi lao dong
nang nhoc, té bao co da st dung mot lwgng I6n glucozo ma khéng can mot lwgng insulin twong
tng (ly do cla nd thi chua dwgc rd rang). Khi té bao co da st dung nhiéu glucozo (vai gio sau
bira an), lc nay néng dé glucozo trong mau sé tang lén cao, insulin sé dwoc bai tiét ra nhiéu
hon nén da lam tang sw van chuyén glucozo vao cac té bao co.

+ Lam tang sw du trir glycogen & co: néu sau bita an ma co khdng van dong thi glucozo
van dwoc van chuyén vao té bao co. Lrgng glucozo ma khéng duoc st dung sé dwoc tich 10y du
trir dudi dang glycogen dé duoc diing khi co thé can thiét.

+ Lam tang thu nhap, dv tri* va st dung glucozo & gan.

e M®ot trong nhitng tac dung quan trong nhat cta insulin la lam cho hau hét glucozo
dwgc hdp thu tlr ruét vao mau. sau bita an tré thanh dang glycogen dv trir. Sau dé
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khi d6i thi néng d6 cla glucozo trong mau da giam xudng, tuyén tgy s& giam sy
bai tiét insulin. Lic nay glycogen & gan sé dugc phan giai trd lai d€ tao thanh
glucozo va lam cho néng do glucozo trong mdu s& ting lén. Co ché cia insulin vdi
sir 1am tang thu nhép, du trit glucozo & gan nhu sau: insulin s€ lam mdt hoat tinh
clia photphorylaza clia gan 12 enzym dé phan giai glycogen thanh glucozo. Insulin
lam tang hoat tinh cia enzym glucokinaza 1a enzym phdt déng su photphoryl héa
glucozo & t€ bao gan. Khi glucozo da duge photphoryl héa thi khong khuéch tin
qua mang t€ bio dé tr6 lai mau. Vi vy, insulin di 1am tang thu nhap glucozo vao
t& bio gan. Insulin 1am tang hoat tinh clia cdc enzym tham gia vao qué trinh tdng
hop glycogen & gan.

» Khi lugng glucozo duge dua vao t€ bao gan qud nhiéu, thi ching sé duoc du trix lai
dudi dang glycogen nhu da néi & trén hodc 1a dudi tic dung cua insulin thi lugng
glucozo thira s& dugc chuyén thanh axit béo va dugc chuyén dén cdc mo lipit dé du
trir lai.

+ Lam tc ché qua trinh tao ra c4c loai dudng méi.

» Insulin di ¢6 téc dung 1am giam s& luong va hoat tinh cla cdc enzym da tham gia
vao qu4 trinh dé€ tao ra cac dudng méi.

e Insulin d3 c6 tic dung lam gidm sur gidi phéng cdc axit amin tir cdc t€ bao co va tir
cic mo khac dé vio gan. Do viy, da 1am giam cdc nguyén liéu clia qud trinh tao ra
cdc dudng méi. Nho c6 cdc tdc dung d6é ma insulin da c6 tdc dung lam gidm duogc
ndng do glucozo ¢ trong mau.

- Tdc dung ciia insulin 1én qud trinh chuyén héa lipit

+ Lam ting su téng hop axit béo va van chuyén axit béo dén cdc m6 md. Duéi tic dung
cia insulin, mot mat lugng glucozo duge st dung nhiéu cho viéc tao ra ning lugng nén da tiét
kiém dugc viéc sir dung chét lipit. Mt khéc, luong glucozo khéng dugc téng hop dé sir dung hét
sé dugc tao thanh céc axit béo & gan va duge chuyén dén cic moé md. Insulin da lam tang su
16ng hop céc axit béo nh& cic tic dung sau day:

o Insulin di 1am ting sy van chuyén glucozo vao céc t& bao gan. Khi ma néng do cla
glycogen dd dat t6i tir 5-6% khoi lugng cia gan, lic dé ¢6 sy iic ché€ khong cho gan
ti€p tuc tdng hop glycogen nika. T4t ca lwong glucozo di dugc van chuyén them 16i
gan s€ dugc tao thanh axit béo qua duong thodi héa dé tao thanh Pyruvat réi thanh
Axetyl CoA dé tdng hgp thanh céc axit béo.

 Lic glucozo di dugc sir dung dé sinh ra nang luong do tic dung ciia insulin thi mot
lugng 16n ion Xitrat va isoxitrat dd dugc tao thanh. Céc ion nay s& hoat héa enzym
axetyl-CoA-cacboxylaza 12 enzym cén thié€t cho qua trinh sinh téng hop céc axit
béo.

o Héu hét cdc axit da duoc tao thanh & gan s& dugc st dung d€ tao thanh Triglyxerit
12 loai m& du trir. Cic triglyxerit dugc dua tr t€ bao gan vio méu & dang
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lipoprotein va mau van chuyén dén cic mé md. Insulin s& hoat héa enzym
lipoprotein lipaza c6 & thanh mach mdu clta m6 md. Enzym ny sé phin giai

triglyxerit trg lai thanh axit béo va hdp thu vio moé md, rdi axit béo lat dugc chuyén

tr¢ lai thanh triglyxerit.

+ Lam tang sy tdng hop triglyxerit tir axit béo dé tang du tri lipit & mo md, insulin cé hai
tdc dung sau day:

e Insulin s& ¢ ch€ enzymxic tdc phan img phan giai triglyxerit 1a dang du trit lipit &
mé mé. Do vay, da lam giam sy giai phéng axit béo vao mdu.

s Insulin ¢6 tdc dung ting cudng van chuyén glucozo qua mang t€ bao dé vao t€ bao
lipit theo mot co ché twong tw nhut van chuyén glucozo qua mang t€ bao co.

- Tdc dung cuia insulin lén chuyén héa protein

+ Tac dung cla insulin 1én qua trinh sinh téng hop va du trit protein: vai gi% sau khi an,
khi luong cac chat dinh dudng duoc tang 1én cao trong mau. Khi d6, khong nhimg glucozo, axit
béo ma ca protein ciing dugc dy trit & mo, do vay insulin 13 rat cdn thiét cho qué trinh nay. Co
ché cta insulin vdi sy ]am tang du trit protein con chua duge 16 rang nhu glucozo hoac lipit. Tuy
vay, ngudi ta da cho rang insulin cé cac tic dung chi yéu sau day:

e Insulin di lam tang sy van chuyén tich cyc nhiéu axit amin vao trong t€ bao (valin,
loxin, tyroxin...), sau dé cling vdi hoocmon GH, insulin dd lam tang kha nang thu
nhap axit amin vao t€ bao.

o Insulin di c6 tac dung len ribosom d€ 1am tang su dich ma ARN théng tin, sau dé
tao thanh cdc phan tir protein méi.

+ Insulin con 1am tang sy sao chép c6 chon loc phan tir ADN & nhan clia t€ bao dich,
dé tir d6 tao thanh mot luong 16n ARN théng tin cén thiét cho qud trinh sinh tdng
hop cdc phin tir protein méi.

+ Insulin ciing c6 tic dung la dé ttc ché sy thoai hoa ciia protein. Do vay, di lam giam t6c
d0 giai phdng axit amin ra khoi t€ bao.

+ Téc dung cha insulin lén su phat trién hinh thé. Vi insulin ¢6 tdc dung 13 1am tang sy
téng hop protein nén c6 tdc dung tham gia vao su phat trién hinh thé,

- S diéu hoa bai tiét hoocmon insulin

Insulin dugc diéu hda bing cd ché thdn kinh vi co ché thé dich.

+ Co ch€ thdn kinh: duéi tic dung ctua nhimg diéu kién nhat dinh kich thich vio thin kinh
giao cam va phé giao cam c6 thé 1am tang sy bai tiét insulin. Tuy vay, hé thdn kinh thuc vat it
c6 tac dung trong viéc diéu hda sy bai tié€t insulin trong trudng hop binh thuimg.

+ Co ché thé dich:

e Vi néng do cha glucozo: néu néng do cua glucozo trong mau ma tang lén cao dot
ngot gdp tir hai dén ba ldn so voi mutc binh thudng thi insulin s& dugc bai tiét nhiéu
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hon va do d6 sé 1am tang viéc van chuyén glucozd vao gan va cd cling cic mo khic
dé lam giam nong do glucozo tré vé mic binh thuong.

» V6indng do cha axit amin: mét s axit amin (arginin, lysin...) cting ¢6 tic dung
dén bai tiét ra insulin. Néu ndéng do cac axit amin nay dugc tang lén thi insulin
ciing s& dugc bai tiét ra nhiéu hon. Tuy vy, néu chi don thuén 1a axit amin thi tdc
dung d& kich thich bai tiét insulin y€u hon so vdi tdc dung ctia glucozo hay phoi
hop véi glucozo.

» M0t vai hoocmon tai ché: do thanh ciia 6ng tiéu héa bal tiét ra nhu: gastrin,
secretin... ciing c6 tic dung kich thich dé bai tiét ra insulin.

b. Tdc dung sinh Iy ciia hoocmon ghicagon

- So luoc v8 hoocmon glucagon: glucagon la mot polypeptit c6 29 axit amin, trong luong
phan tir 13 3485 va do t€ bao anpha (o) clia tuy bai tiét ra.

Tac dung sinh Iy chu yéu cua hoocmon glucagon

- Tdc dung lén syt chuyén héa gluxit

Téc dung nay la phan giai glycogen & gan, cg va lam ting su tao thanh cdc dudng mdi &
gan, do d6 da lam tang néng do glucozo trong mau.

+ Lam tang su phan giai glycogen & gan: glucagon c6 kha nang lam tiang sy phan giai
glycogen & gan, nén da lam tang ndéng do cha glucozg trong mau, vi glucagon da hoat hda
adenylcyclaza & mang t€ bao dich dé tao thinh AMP vong. Duéi tic dung cliia AMP vong, mot
chudi cdc phan ting da xay ra trong bio tuong, lam hoat héa c4c protein kinaza lién nhau dé xiic
tdc cac phan ting thodi héa glycogen thanh glucozo - 1 photphat, réi glucozo - 1 - photphit s& bi
khir nhém photphat va giai phong glucozo ra khoi té bao ciia gan.

+ Lam tang su tao dudng mdi & gan: glucagon cé tac dung [am tang sy van chuyén cic
axit amin vao t€ bao gan, réi sau dé lai lam tang sy chuyén hod cila axit amin thanh glucozo. Co
ché nay do glucagon di hoat héa nhiéuenzymtham gia vao qud trinh van chuyén cic axit amin

. V& chuyén céc axit amin thanh glucoza. Tdc dung nay phai k€ dén vai trd clia cdc enzymdi tham
gia chuyén pyruvat thanh photphoenol pyruvat.

- Cdc tac dung sinh 1y khdc cua glucagon

+ Lam tang phéan gidi lipit & cdc mo lipit du trir: glucagon c6 tac dung hoat héa enzim
lipaza G mo lipit du trit. Do d6, da lam tang su phan giéi lipit & cdc mo lipit thanh axit béo dé
cung cip cho muc dich tao ra nang luong.

+ Uc che su tdng hop triglyxerit & gan va ic ché str van chuyén céc axit béo tir mdu vao
gan. Do vay, da lam tang lugng axit béo cung cip cho cdc mo khdc dé tao ra nang luong.

+ Glucagon vdi nong do rat cao c6 thé 1am tang s bai tiét mat va tc ché su bai tiét axit
HCI cta dich vi...

- Diéu hoa su bai t1iét hoocmon glucagon

Su bai ti€t glucagon chit y&u 1a phu thude vito néng do ciia glucagon trong mau.
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+ Do noéng do cia glucozo trong mdu: tdc dung cla néng do glucozo trong méu lén su bai
tiét glucagon thi hoan toan ngugc lai v6i insulin. Néu noéng do glucozo trong mau bi giam
xudng sé kich thich cdc 1€ bao anpha (&) clia tuy dé lam tang bai tiél hoocmon glucagon va
nguoc lai, khi néng do glucozo rong mdu tang cao s€ lam giam su bai ti€t hoocmon glucagon.

+ Do nong d¢ cia axit amin trong mdu: ndéng do cia axit amin trong mdu tang cao sé
kich thich lam tang bai tiét glucagon.

+ Do su vin dong: su luyén tap, lao dong ¢6 thé 1am cho néng 46 cila glucagon tang lén
1ir bon dén nam lan (co ché nay chua hiu dugce rd rang). Ngudi ta cho ring ¢d 1& khi van dong
va luyén tap da lam cho néng do cha axit amin trong mau tang 1én, dong thoi cé ca vai tro clia
hé than kinh thyc vat trong viéc kich thich tuyén tuy.

c. Sinh Iy tdc dung cia hoocmon somatostatin

- So luge vé somatostatin: 1a mot peptit gém c6 14 axit amin va ¢6 trong luong phan tir la
1640 (hinh 285).

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Ala — Gly— Cys— Lys—~ Asn— Phe— Phe— Trp— Lys— Thr— Phe— Thr — Ser— CVT

5-8

Hinh 285. Cau tric cla GIH hay somatostatin.

Tdc dung sinh Iy chi yéu ciia somatostatin

Somatostatin chi hoat dong nhu mdt hoocmon tai ché va c6 cac tac dung sinh 1y chit yéu
sau day:

+ C6 tac dung iic ché cac hoat dong ciia céc tiéu dio Langerhans, vi vay da 1am giam su
bai tiét insulin va glucagon.

+ C6 tdc dung lam giam cdc nhu dong cua da day, td traﬁg va co bép cha tii mat.

+ C6 tic dung 1am gidm su bai ti€t dich va hap thu & dudng tiéu héa...

d. Réi loan hoocmon tuyén iy

- U'u nang tuyén tuy la do:

+ Do co6 khoi u tuyén tuy s& lam giam dudng trong mdu.

+ Do tiém nhiéu insulin s& lam giam dudng huyét va giam huyét ap. ..

+ Do ufng nhiéu nuéc dudng.

- Nhuge nang tuyén tuy: sé gay ddi thdo dudng, ngudi beénh sit can 13 rét, néu khong diéu

tri s& dan dén toan huyét roi hon mé...
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e. Diéu tiét sw bai tiét tuyén tuy
bieu hoa sy bai tiét insulin
Diéu hoa bai tiét insulin biang co ché than kinh va thé dich:

+ Co ché thin kinh: néu kich thich thin kinh giao cam va pho giao cam s& c6 thé [Am

tang bai tiét insulin.

+ Co ché thé dich 1a do:
» Do néng do chia glucozo: néu ndng do glucozo tang cao dot ngot thi insulin s& dugc
bai tiét ra nhiéu hon.
» Do nong do ctia axit amin: néng d¢ cla axit amin, dac biét 1a arginin va lysin ciling
c6 tac dung kich thich su bai tiét ra insulin.
» Do hoocmon tai ché: do éng tiéu hod bai tiét cling ¢ tdc dung gay bai tiét insulin
(gastrin, seciretin....).
Diéu hoa su bai tiét glucagon
+ Do ndng do cla glucozo trong madu: tic ddng nay hoan toan ngugc lai véi insulin.

+ Do néng do6 cia axit amin: néng d¢ cha axit amin tang cao trong mdu sé€ 1am tang bai

tiét glucagon.

+ Do su van déng, luyén tap: tang cudng van dong, lnyén tap s€ lam tiang bai tiét

glucagon...

thuong thdn la tuyén gébm cé hai tuyén
nhd ndm & phia trén cla hai qua than, méi
tuyén nang khoang 4 g. Vé mit ciu tao:
mdi yén gém cé hai mién: mién vé va
mién tuy (hinh 286).

g6m c6 cac t& bao tuyén.

¢6 cac 1€ bao thdn kinh.

5. Tuyén trén than

Tuyén trén thdn con goi la tuyén

N

- Mién vo & ngodi ¢6 mau trang nhat

Hinh 286. So d6 tuyén trén than.
1. Trung khu phan xa chdng bai niéu;
2. Tiét aldosteron; 3. Tly tuy&n trén than;
4. V4 tuyén trén than

- Mién thy & trong c6 mau nau gém

5.1. Mién vé tuyén trén thin

a. So lupc vé mién vo

Mién vé gém c6 ba Iop: ngoai ciing 1a 16p cdu, & giita 1a 16p b6 va trong ciing 12 16p ludi.

Lép cdu la ldp t€ bao mong c6 chifc ning bai tiét ra hoocmon cla mién vo ¢6 tic dung véi sy

chuyén héa muéi va nuéc ma dai dién 1a hoocmon andosteron. Lép b6 va 16p 1udi thi bai tiét ra

hoocmon cortisol va cac hoocmon khdc chuyén hod dudng va androgen.
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Hinh 287. Tuyén trén than cé vi tri “4n trén, Hinh 288. Cau tac dai cudng tuydn thugng than:

ngdi trdc” 381 vai hai qua than: 1. Tinh mach thugng than; 2. V4 xo;
1. Tuyén; 2. Mt cat ngang cho ta thdy rd viing 3. Tuyén vo thugng than; 4, Ldp cung;
v0 boc ngoai ving tly; 3. Phan chom tuyén bj 5. L8p boc: 6. Ldp Iudi; 7. Tuyén tiy thugng than.
catra.

b. Sinh Iy hoocmon mién vo

Cac hoocmon mién vo déu 1a hgp chdt steroit, ¢é nguén gdc tir cholesteron duge goi la
corticoit va dwoc chia 1dm ba nhém: nhém cé chitc ning didu hda mudi (mineralocorticoit),
nhém c6 chifc nang diéu hoa dudng (glucocorticoit) va nhém cé chiic nang diéu hoa sinh duc
nam (androgen).

- Tde dung sinh Iy ciia hoocmon andosteron voi diéw hoa mudi va nudce: day 1a hoocmon
¢6 tac dung rit manh chiém 90% tdng hoat tinh ctia nhém. Néu co thé thi€u toan b6 hoocmon
cha mién vo tuyén trén than s& din dén tir vong. Tdc dung chi y&u ctia hoocmon andosteron 1a
tic dung 1én céc 1€ bdo cha dng than, t& bio cla 6ng tuyé€n mé hoi va t€ bao ciia 6ng tuyén nude
bot ma cu thé 1a hoocmon andosteron s& diéu hoa ndng dé cdc ion Na* va ion K* trong dich
ngoai bao.

+ Téc dung ciia hoocmon andosteron 1am ting su tdi hap thu ion Na* va tang bai xuat ion
K* & cdc t&€ bao 6ng than. Andosteron khi dén cdc t€ bao 6ng thin dic biét 1a cdc 1€ bio cha dng
luon xa va 6ng gop s& hoat héa hé gen & nhan t& bao va lam tang sy téng hgp cdc enzym va cic
protein van tai, Pac biét 1a tang enzym K - ATP aza. Enzym nay 1a thanh phan chii yéu ctia bom
Na* - K* & mang ddy - bén cla t€ bao ong than. Vi vy, s€ lam tang sy tdi hap thu ion Na* va tang
bai xudt ion K. ‘

+ Téc dung cha hoocmon andosteron én thé tich dich ngoai bao va huyét 4p dong mach.
Tuy andosteron ¢6 téc dung lam tang nbanh su tdi hap thu ion Na* & éng than nhung néng do
ion Na’ trong dich ngoai bao vin chi tang rat it. V1 ion Na' duoc tdi hdp thy sé tao ra mot lyc
thiam thau tuong tur d6t véi nudc, lam cho mét luong nude twong ung s& dugce ti hap thy 1o lai.
Vi vay, thé tich cia dich ngoai bao da tang 1én va khong lam thay doi nhiéu néng do ion Na'.
Thé tich dich ngoai bao tang lén kéo dai tir 1-2 ngay da lam tang huyét dp clia dong mach. Khi
néng do cha hoocmon andosteron ma tang cao ¢6 thé lam tang thé tich dich ngoai bao tir 5-15%
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va huyét dp dong mach ciling tang lén tir 15-25 mm Hg. Nguoc lai khi néng d¢ hoocmon
andosteron di giam xudng bing khong. thi mot luong 16n ion Na' s& bi mat di qua duong nudc
tiéu vi thé tich dich ngoai bao ciing sé bi giam xudng.

+ Tac dung chia hoocmon andosteron v6i t& bio cua ong tuyén mo hoi va 6ng tuyén nude
bot. Trén ¢ bao dng tuyén md hoi va dng tuyén nude bot, hoocmon andosteron ciing c6 tic
dung lam tang sy tdi hap thu ion Na* va bai xuat ion K”, nhat la ¢ moi trudng nong. Nhd cé vai
trd cha hoocmon andosteron nén syt mit mudi qua dudng bay hoi clla mé hot s& duoc gidm
xuéng thap.

- Diéu hoa su bai tiét hoocmon andosteron: Su diéu hoa bat tiét hoocmon andosteron cé
lien quan chit ché vdi diéu hoa néng do cha cdc chdt dién gidi, thé tich dich ngoal bdo... Ba yéu
16 ¢6 tac dung diéu hoa sy bai tiét hoocmon andosteron la:

+ Khi tang noéng do ton K* trong dich ngoal bao s& 1am tang su bai tiét andosteron.

+ Khi tang hoat dong cia hé théng renin - angiotensin cling lam tang sy bai tiét
andosteron.

+ Khi tang néng do ion Na* trong dich ngoai bao s& 1am giam ndng do cla andosteron.

- Tac dung sinh ly cua hoocmon cortisol voi diéu hoa gluxit:

+ Tac dung 1en sy chuyén hda gluxit:

» (6 tac dung lam tdng qua trinh tao thanh dutng mdi & gan nhu:

Vi cortisol di c6 tac dung i lam tidng cacenzym dé tham gia vao qud trinh chuyén
héa cac axit amin thanh glucozo & gan.

Vi cortisol da 1am tang sir huy dong cac axit amin tir cdc mo ngoai gan (nhung chit
yé€u a tir mo co vao huyét twong d€ vao gan), do d6 da c6 tdc dung 1a thic ddy su
tao thanh glucozo & gan.

¢ (6 tdc dung lam giam su tiéu thu glucozo & cac & bao: hoocmon cortisol ¢6 tic
dung la lam giam sy tiéu thy glucozo cua céic 1€ bao khép co thé (co ché nay cho
dén nay vén chua dugc ré rang).

+ Tac dung 1én sy chuyén héa protein:

» (6 tdc dung lam giam protein cia t€ bao: tdc dung chinh clla hoocmon cortisol lén
h¢ thong chuyén héa trong co thé nhit: 1am gidm su du trif protein & cac t€ bao (trir
t€ bao gan) vi hoocmon cortisol da lam tang su thodi héa protein & 1€ bao va ciing
lam gidm qud trinh sinh t6ng hop protein & d6.

¢ C6 tac dung lam tang sy van chuyén cdc axit amin vao t& bio cha gan va ciing ¢é
tac dung la lam tang ham luong cicenzymdé tham gia vao qua trinh sinh téng hop
protein & gan. Nhu vay, hoocmon cortisol da lam tang sit dung cdc axit amin & t&
bao gan va éﬁng gdy ra mat 56 tac dung khac.

» (6 tdc dung lam tang néng do céc axit amin ctia huyét tuong va 1am giam sy van
chuyén cdc axit amin vao t& bao (trir gan).
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+ Tac dung 1én su chuyén hda lipit: hoocmon cortisol ¢6 cic 1ac dung nhu sau:

» Lam tang su thodi héa lipit & cdc moO md. nén da lam tang nong do axit béo iy do
trong mau.
» Lam tang sy 6xy héa axit béo tu do 0 cdc 1€ bdo d¢ sinh ra ning tugng...

+ Téc dung chdng stress: O tinh trang stress, ngay lap t&c ndng do cla hoocmon ACTH
cua tuyén yén s& dugce tang Ién trong mdu, sau d6 it phadt thi su bai tiét hoocmen cortisol cling sé
tang lén, nh& dé ma chong lai duge cdc stress. Do 1a tac dung ¢ tinh chdt sinh mang (co ché
chéng stress cila hoocmon cortisol 1a chua r6 rang). Tuy vay, cd ngudi da cho ring co 18
hoocmon cortisol dd huy dong ngudn axit amin va lipit du trir dé cung cdp nang lugng va
nguyén liéu cho viéc tdng hop cic hgp chat khdc bao gom ca glucozo... Ciing 6 gia thuyét cho
rang hoocmon cortisol dd 1am tang sy van chuyén nhanh chat dich vzo hé théng mach, nén gidp
cho co thé chéng lai duge tinh trang shock.

- Tac dyng sinh 13 cua hoocmon androgen véi sit dieu hoa sinh duc gidng duc. Hoat tinh
sinh hoc ciia hoocmon androgen ¢6 ngudn gdc tir vo tuyén trén than Ia rat it. Tuy vay, hoocmon
androgen da c6 tic dung sinh 1y sau day:

+ Véi giong duc: Véi giong duc dd duge trudng thanh thi su bai tiét qud nhiéu
hoocmon androgen & vo tuyén trén than da khong gay ra cdc biéu hién vé mat lam sang. Nhung
& tré em dé lam cho duong vat to lén trudc tudi va 1am phdt trién cdc dac diém sinh duc thi
phat trudc tudi day thi...

+ Vi ging cdi: n€u vo tuyén trén thdn ma bai ti€t qud nhiéu hoocmon androgen thi sé
g4y ra hién tugng nam hoa...

5.2. Mién tuy tuyén trén thdn

Hoocmon tdy thugng than dude tdng hop theo cac budc sau:
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Hinh 289. Sinh téng hop hoocmon tly thugng than.
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a. So lugc mién tiy tuyén wrén thgn

Mién tiy ¢ ngudn gbc phoi thai tir Id
ngoai phoi bi, cing ngudn géc vai thin kinh
giao cam. D6 l1a cic t€ bao bai tiél ra hai
loai hoocmon: adrenalin va noadrenalin
(hai loai hoocmon nay khac nhau & nhdém
metyl (-CH,) va ¢6 0 hoocmon adrenalin).

b. Chic nang sinh I3 cua hoocmon
mién tity

- Tac dung sinh 1y cha hoocmon
adrenalin, con goi 13 hoocmon mién tily

+ Téc dung 1én co tim: lJam cho tim
dap nhanh hon va tang luc co bdp cia co tim.

4+ Tac dung lén mach mdu: lam co
mach ¢ du6i da, gian mach vanh, mach nio,
mach than...

TOy TRUONG THAN

TUy SONG

TIEN HACH

—_—

. 2
7K G/Aa0 CAM

¥

CAZTECHOLAMIN
( MNOADRENALIN ¥4 ADRENLIN )
Hinh 290. Thin kinh giao ¢dm chi phdi tly
thugng than chi gom ¢é riéng sdi tién hach,
khéng cé sdi hau hach. Thay vao dé nhimg
catecholamin, noradrenalin va adrenalin dugc
gidi phéng vao mau nhy nhitng hoocmon dé
dap dmg vdi hoat déng than kinh tién hach.

4 Téc dung lén cdc cd tron khic: lam gian co tron cla rudt non, tir cung, phé quan va

bang quang...

+ T4c dung 1én chuyén héa: 1am tang su chuyén héa cla toan co thé.

+ Téc dung 1en sy phan giai: lam tiang su phan giai glycogen thanh glucozo & gan va co

dé€ giai phong vao méu.

2437 I8}
HE e
Thay trdde Q
Yopds
vyds yén Zregnenolon
. Cocron 7h
o Y
TiEF E chd 4l :w'c/,";;a:gj?;” Crogeteron
Acrx ACTH A'Avonyj( K cAE
7. 28l pro-
Q ore Aﬂdfv-
"]oig 5 é’g gexteron =¥ L
4 Cro) 2 €5 75,80 e
- e xfoxteron
ACTH i Fong coo  ACrm lowm Tong Ceting 17- Deoxscoctizon
oG YER FocZizan CHE #éF YexloxTaron
CocYizon

Hinh 291, M6i lién hé ngude trong hé théng tuyén yén — tuyen trén than.

A. Sir diéu chinh chifc nang ctia tuyén trén than bdi hoocmon kich thich v tuyén trén than (ACTH). Nhan
16 tet phan dudi doi dén tuyén yén kich thich it ACTH, ACTH kich thich tang cudng tdng hap cortisol
trong vé tuyén trén than con khi cortisol vao tuyén yén lai (fc ché su tiét ACTH; B. M6t trong cac dang

nam héa thi trong vo6 tuy&n trén than thiéu hAn men can thiét cho suf bién dai progesteron thanh cortisol
do d6 sy tdng hdp cortisol bi gidm xudngmanh. ACTH khong thé tang cuang su t8ng hap dé va vi vay su
tiét ACTH khéng bj (e ché va suf tiét ra nhiéu ACTH dan téi lam cho vé tuyén trén than tang cudng tiét
androgen {néi riéng |a testosteron) thay thé cho cortisol.
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- Tac dung sinh 1y ctia hoocmon noadrenalin

Nhin chung tac dung sinh Iy cia hoocmon noadrenalin (voradrenalin) 1a co ban gicng vot
adrenalin. Nhung tc dung lén hé mach mdu thi manh hon, lam tang ca hujfé‘t ap 101 da va 6] thiéu.
Tac dung lén co tim, lén co tron va ddc biét 1én su chuyén hda thi yéu hon hoocmon adrenalin.

- Co ché tdc dung ctta hoocmon adrenalin va noadrenalin: ciing nhu cac hoocmon khée,
khi hai hoocmon nay dén cdc t& bao dich, ddu tien 12 gan vdi cc receptor & trén mang t€ bao
dich va tao thanh phitc hgp hoocmon - receptor. Phitc hop hoocmon - receptor & hoat héa mot
chudi cdc phan ting héa hoc tiép theo xay ra tai bao twong cla t& bao dich. Tai cdc t€ bao dich
¢6 hai loai receptor dé tiép nhan hoocmon adrenalin va noadrenalin, d6 13 anpha (o) receptor va
beta (3) receptor.

- Diéu hoa bai tiét hoocmon mién tiy: Cac tdc nhan sau day s& 13 tic nhén kich thich su
bai tiét hoocmon adrenalin va noadrenalin: nhu ham lwgng dudng trong mdu giam, huyét dp

giam, co thé bi lanh va tdc nhén stress. ..
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Hinh 292. Hé théng kich thich su tdng hdp va giai phéng cortisol bdi ACTH & viing bo
clia v thugng than.
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6. Tuyén sinh duc
Tuyén sinh duc cla giong duc 1a tinh hoan va tuyén sinh duc clia giong cai la budng
tritng. Day 1a cdc tuyén pha vira ¢6 chitc nang sinh 1y not tiét lai vita cO chic nang sinh ly ngoai
tiét. Chirc nang sinh Iy ngoat tiét san sinh ra tinh triing va tritng, con chifc nang noi t€t san sinh
ra cdc hoocmon sinh duc giéng duc va giong cai. Budng tring va tinh hoan déu ¢6 ngudn goc
phoi thai tit mam niéu - sinh duc.

6.1. Tuyén sinh duc dyc
a. So litoc vé tuyén sinh duc cua giéng duc
Tuyén sinh duc duc 1a hai tinh hoan (da dugc trinh bay & chuong sinh 1y sinh san).

b. Cdc hoocmon sinh duc duc

CHy -
. N .. . . 3 __OH
Ciac hoocmon nay 1a cdc hoocmon sinh duc cua

giong duc duoc goi chung la androgen (mién vo tuyén trén CHy

than ciing bai tiét ra hoocmon androgen). Cic 1€ bao leydig

cua dich hoan san sinh ra hoocmon testosteron. Testosteren 0

ban chat héa hoc 1a thudc nhém steroit c6 19 cacbon.

Ngoai ra con c6 mot s6 hoocmon khic nhu: hoocmon  Hinh 293. Cau tric héa hoc cla

andosteron, hoocmon andostadiol... (hinh 293, 294) testosteron

DHA
A4A

Jestosleron
7V do

f

7estosferom
AEF HID vor
profein

e — f’ro/em md/
e 1679 hdp

A DH: dehydroeprandresieron )
A2/ A9 ondrosfen -dione - . L

Hinh 294. Co ché tac dung cla testosteron.,

Tdc dung sinh Iy chii yéu cdc hoocmon cuia giong duc

+ C6 chirc nang quan trong biét héa gidi tinh & thai ky con 1a bao thai hay & con vat so
sinh nhur loai gam nham (chuot).

+ Duy tri va kich thich sy phat trién co quan sinh duc dye va cic tuyén sinh duc phu.
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+ Lam xuat hién cac dac tinh sinh duc th phat cla giong dyc nhw: phat trién mao, cya va
méu long § ga trong, huou, nai duc thi ¢é simg. Bo duc cé nd vai, co bap phit trién, moc rau, vd
11é€ng (0 nguoi)...

+ Tham gia vo cdc qud trinh chuyén héa cic chat, tang dong hod lam phat trién co thé,
su tang 16ng hap protein, can bang duong vé N, 16ng hup glycogen 6 co, tang di hoa lipit...

+ Kich thich than kinh hung phan, gy ra cdc phan xa vé sinh duc gidng duc.

- Diéu tiét sy bai tiét hoocmon sinh duc gidng duc.

+ Do tic dung diéu hoa cia hoocmon LH cia tuyén yén, hoocmon LH da ¢ tdc dung la
dinh dudng cho cic t€ bao leydig va kich thich cic t& bao nay bai tiét ra hoocmon testosteron.

+ Céc kich thich ctia ngoai canh nhu: mii, hinh d4ng con vat, nhitng thay déi vé nhiét do,
4nh sing, thitc an... s& tic dong vio hé than kinh, qua vo ndo, xuéng ving dudi déi kich thich dé
bai tiét FRF, LRF xuéng tuyén yén thic diy tuyén yén bai ti€t ra hoocmon FSH va hoocmon
LH theo méau dén kich thich tinh hoan bai tiét hoocmon testosteron.

6.2. Tuyén sinh duc cdi

a. So hivoc vé tuyén sinh duc cdi

Tuyén sinh duc cdi chd yéu 12 hai budng tritng (da dugc trinh bay & chuong sinh 1y sinh

$an).
c”? °
. Cac on sinft ~

b. Cdc hoocm o o, [ Nen,
duc cdi ¢ Ay

Céc hoocmon sinh duc
cdi gom c6 cdc hoocmon HO k
nhu: estrogen, progestereon o RN
va hoocmon cua nhau thai Hinh 295. Ciu tric héa hoc  Hinh 296. Cau triic héa hoc
(hinh 2953, 296). cua estrogen. clia progesteron.

Chirc ndng sinh ly ctia hoocmon estrogen

- So hitoc vé hoocmon estrogen: do cic t€ bao hat trong cdc mo cilia bao noan bai i€t ra va
duoc chira trong xoang cua bao noan. Estrogen gém c6 ba loai estradiol, estriol va estron (goi la
folliculin) tic dung manh nhat 1a estradiol. Mot luong nho ctia cdc hoocmon nay ciing cén dugc
bai tiét ra tir cac t& bao thé vang nhau thai. Him lugng ctia cdc hoocmon nay & trong mau phu
thuoc vao cdc giai doan cua chu ky kinh nguyét va thoi k¥ that nghén & ngudi (trude ldc rung
trimg 12 300-400 pg/24 gio va sau khi rung trimg 1a 180-200 pg/24 gi0).

- Tdc dung sinkt Iy chit yéu ciia hoocmon estrogen

+ Tdc dung chinh: gay ra hién teong dong duc (do hung phan v6 ndo) phat trién chia co
quan sinh duc va cdc dac tinh sinh duc thif cip & dong vat cdi va phy nir. Bat dau & tuoi day thi

hoocmon estrogen da ¢ tac dung la thdc day trimg phat trién, thanh thuc, chin va rung tring.
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+ Lam tang sinh cic t&€ bao niém mac & am dao, tang sinh 1€ bao if cung va Ong dan
tritng. Ly do chinh la tang cudng qu4 trinh sinh téng hop protein qua co ché hoocmon - gen.

+ Lam cho hé thng 6ng din ciia tuyén vii phat trién.

+ Lam xuat hién céc dac tinh sinh duc phy nhw: (khung xwong nho, tuyé€n vd phidt
trién...).

+ V&i ¢d tron cia tir cung: 1am ting dién thé t&€ bao cia co trom, tang tdng hop protein
trong co ¢o, nén trong thai ky dong duc dng dan tring ting cudng cac nhu dong dé tao diéu kién
cho tinh tring di déng nhanh hon...

+ Tang sy téng hop protein va lipit.

+ Kich thich tuyén yén bai tiét ra hoocmon LH va hoocmon prolactin...
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Hinh 297. M&i ttfdng quan giifa cic hoocmon chia phan dudi dai, tuyén yén va budng trimg trong
qua trinh diéu chinh cac hién tugng khac nhau trong suét chu ky kinh nguyét cda phu ni.
FSH — hoocmon kich bao noan; LH- hoocmon lutein; LTH —~ hoocmon kich thé vang;

FSHRF- nhan 16 gay ché tiét FSH,

Chite ndng sinh ly ciia hoocmon progesteron

- 8o litoe vé hoocmon progesteron (hoocmon thé vang). Sau khi trimg chin va da rung ra
khoi nang, tai d6 cic mach mau va t€ bao sic 16 thé vang da phat trién thanh thé vang (hoang
thé). Thé vang s& bai tiét ra hoocmon progesteron 1a mot steroit ¢6 21 cacbon. Néu triing duoc
thy tinh dong vat da c6 chira, thi thé vang phat trién va tén tai gin hét trong thi gian c6 chira.
Néu dong vat ma khéng ¢6 chira thi thé vang sé bi teo ddn va thodi héa di. Mot lvong nho thé
vang cling dugc bai tiét ra tif mién v cha tuyén trén than, tinh hoan va nhau that.
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- Tdc dung sinh Iy chit yéu cia hoocmon progesteron

+ Kich thich sy phét trién hon nifa clia niém mac tir cung, am dao... va luéi mao mach &
tr cung dé chuan bi cc diéu kién thuas loi dé dén hop tir vé 1am (6 va phat trién ciia thai nhi.

+ La hoocmon ¢6 tac dung dé trg thai rat quan trong, laim cho nhau thai phat trién va duy
tri sy phdt trién cia thai cho t&i khi dé ra.

+ Lam giam tinh mén cam cta co tron tr cung v&i hoocmon oxytoxin. Do vay, di (ic ché
duge sir co bép ciia co trom tif cung, 1am cho tif cung yén tinh khi c6 thai, tranh dugc sdy thaj va
dé non...

+ Kich thich su phét trién ca 1€ bio tuyén vi va hinh thdi ciia xoang'tié'l.

+ Uc ché su san sinh ra hoocmon FSH va hoocmon LH cla tuyén yén, do vay di tc ché qué
trinh phét trién clia bao nodn. Vi vdy, dong vat cii khong dong duc va khong rung trimg nira...

- Diéu hoa su bai ti€t hoocmon progesteron. Hoocmon progesteron duge bai tiét 1a do sy
diéu hoa clia hoocmon LH cla tuyé&n yén (theo co ché diéu hda nguge).

© *  Ving dudi d6i
GnRH
Yén trudc
o . o
1 |
LH
FSH @
/ ) 2
F L 4
Nang Rung Thé
tring tritng vang
Inhibin
v
- Estradiol Progesteron

T cung - tuyé&n v
Tinh chét sinh duc phy

Hinh 298. So d& vé lién quan ving dudi déi — tuyén yén va tuy&n sinh duc
Ghi chu: (-) Kiém soat nguge am tinh;
(+) Kiém soat ngugc duong tinh.
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Chtrc nang sinh ly ciia hoocmon nhau thai

- So lwvge vé hoocmon nhau thai: khi hop tir d& bat dau lam t6 & ti cung thi tGi phoi da
dwoc hinh thanh va phat trién, réi 1on Ién thanh nhau thai. Thai nhi n6i véi nhau thai qua cudng
ron. Nhau thai c6 tdc dung dinh dwéng cho thai nhi phéat trién. Ngoai ra nhau thai con la mot
tuyén noi tiét tam thoi dé tiét ra cac hoocmon nhw prolan A (cé tac dung nhv hoocmon FSH),
prolan B (c6 tac dwng nhu hoocmon LH).

- Tac dung sinh ly cia hoocmon progesteron: cudi thoi ky c6 chira nhau thai bai tiét ra
nhiéu progesteron dé thay thé cho hoocmon progesteron cla thé vang. Thoi ky c6 chira & giai
doan cudi, nhau thai ciing bai tiét ra nhiéu estrogen c6 tac dung lam tang si man cadm cla co
tron t& cung voi oxytoxin. Relaxin dwgc sdn sinh ra & cudi thoi ky cé chira va c6 tac dung lam
gidn day chadng xwong chau, mé c6 t&r cung dé gay dé. O nguodi nhau thai bai tiét gdbm hoocmon
nhau thai goi la HCG (human - chorionic gonadotropin) gém c6 moét it prolan A (tdc dung nhuw
FSH) va nhiéu prolan B (tdc dung nhw LH), HCG xuét hién kha sém. Ngay c6 chira th(r tdm
hoocmon HCG da c6 trong nuwoc ti€u va mau, ham lwgng cao nhat vao ngay thir 50-60, sau do
thi gidm dan, dén ngay Ihv 80 la rat thap va duy tri nhuw vay cho téi khi dé ra.

Sv xuét hién cta hoocmon HCG trong nuéc ti€u va trong mau cta phuni céthai ngay
trong tuan Ié dau da duoc (hng dung trong viéc chan doan phu nit c6 thai soém.

CAU HOI ON TAP
1 Trinh bay khai niém vé cac tuyén noi tiét. Hé thong ndi tiét cé y nghta sinh hoc nhu
thé nao doi vdi sw diéu hoa co thé?

2. Neéu cac vi du dé chirng minh tinh khong dac trung clia hoocmonddivéi cothé cac
dong vat khac nhau.

3. Tai sao néi cac hoocmon dirgc san sinh ra vé6i liéu lugng rét it nhung lai cé hoat tinh
sinh hoc rét cao?

4. Trinh bay ddc tinh ctia cac hoocmon

5. MO ta céc tac dung sinh ly chd yéu clia hoocmon

6. Phan biét nhém cac hoocmon c6 ban chat protein va nhém cac hoocmon c6 ban chét
lipit.

7. Co ché tac dung ctia hoocmon théng qua chét truy@n tin thr 2 dién ra nhir thé nao?

8. Giai thich co ché gay nén bénh tiéu dwong tayp Il & nguoi.

9. Miéu ta co ché tac dung cta hoocmon thong qua hé thong hoat hoé gen

10. Tai sao hoocmon tac dong lén gen ma khong gay ra dot bién gen?

11. Co thé nguoi cé hai hé théng diéu hoa cac chirc ndng sbng la than kinh va thé dich.
Dé dam bao tinh thong nhat trong hoat dong, hai hé thdng nay da c6 mdi quan hé véi
nhau nhuv thé nao?
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12. C6 y kién cho rang: “cac tuyén ndi tiét tiét ra hoocmon va ngugc lai hoocmon chi do
cac tuyén noi tiét tiét ra”, ménh dé nao ding, ménh dé nao sai? Néu sai vi sao?

13. So sanh sy diéu hoa bai ti€t hoocmon theo co ché am tinh va co ché duong tinh.

14. Néu cdc vai tro sinh hoc chd yéu cla tuyén yeén.

15. Hoocmon tuyén giap trang c6 vai tro nhu thé nao doi véi co thé?

16. Trinh bay tac dung sinh ly cGia hoocmon tuyén can giap. _

17. Tai sao noi tuyén tuy la tuyén pha?

18. Phan tich mdi quan hé gitra insulin, glucagon va gluco.

19. Néu lac dung sinh ly chi yéu cac hoocmon clia giong duec.

20. Trinh bay tac dung sinh ly chii yéu ctia hoocmon estrogen va hooctnon progesterone.

21. So d& hoa cac nguyén ly hoat ddng cla sinh ly ndi tiét.



CHUONG XI
SINH LY SINH SAN

I. Y NGHiA CUA SINH LY SINH SAN

- Sinh san 12 mét dac diém dic trung nhit cha moi co thé s6ng. Moi dong vat va con
ngudi di ludn cd gang dé tao ra nhimg c4 thé mdi giéng minh dé thay thé cho cic c4 thé bs, me
da bi chét di do nhi€u nguyén nhén khdc nhau nhur: chét vi twdi gia, bénh tt, tai nan, bi cic
dong vat khdc an thit va ding cho cdc nhu cdu lam thuc phdm clia con ngudi. .. Sinh san 1a ban
ning ctia moi sinh vat dé bdo tdn ndi giong va ciing 12 dac diém ddc trung cta sinh vat khi so
sanh vé1 phi sinh vat.

- P81 voi con ngudi hién nay ciing nhu trong 1au dai, van dé sinh san cdn phai dugc xem
xét ca vé mat xa hoi. Toan thé gidi dang ditng trude si biing nd dan s6, dan s6 Viét Nam hién
nay la khoang 86 triéu ngudi (s6 lién nam 2009) vi dan s6 thé€ gidi 1a khoang 6,3 ty nguoi, mdi
nam tang lén thém 77 trigu ngudi. Theo du bdo cha Lién hop quéc dén nam 2110 dan sd the gidi
s€ 1a 10,5 ty ngudi. Dan s6 cang tang lén thi chit lugng cudc s6ng ciia con ngudi lai cang bi
giam xudng. Vi vay, viéc gidm ty 1¢ phat trién dan s6 hang nam hién nay ciing nhu trong ldu dai
12 mot yéu cu cdp bach trong chién lugc phit trién ctia moi qudc gia trén thé gidi. Do d6, méi
con ngudt phai ty gidc thuc hién viéc sinh dé c6 k& hoach.

- D6i véi nganh chan nuodi gia siic va gia cdm thi lai cdn phai ddy manh qua trinh sinh san
nhy: tang s6 lita dé trong nam, dé nhi€u con trong mot hia... Diéu nay rdt quan trong va cdn
thiét trong viéc phét trién nganh chan nu6i hién nay ciing nhir trong tuong lai lau dai.

II. CAC HiNH THUC SINH SAN CHU YEU G PONG VAT VA CON NGUOI

& dong vat va con ngudi ¢6 hai hinh thifc sinh san chd yé&u 1a: sinh san vo tinh va sinh san

hitu tinh.

1. Sinh san vo tinh

Co sd& clia su sinh san vé tinh (SSVT) la qua trinh nguyeén phén. Sinh san vo tinh ¢6 mot
s6 wu diém nhu: v6i nhimg dong vat ma cé s6 luong rédt it hoac khong cé duge kha nang di
chuyén. Sinh sdn ma c4 thé thd nhat khong cin gip ca thé thit hai hodc trong trudng hop ma mat
do céc c4 thé trong quin thé qua thap. Sinh san vo tinh con cho phép 1a tang dugc hiéu suit sinh
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san, vi dd khong phai tiéu ton nang lvgng cho viéc tao thanh giao t& va thy tinh... Tuy vay,
SSVT con c6 nhitng bét loi nhu: viéc tao thanh nhi*tng quan thé méi la hoan toan théng nhat vé
mat di truyén va néu moi truong séng la khong thuan lgi, toan bd quan thé co thé bi tiéu diét
cung mét ldc... V6i hinh thic sinh san nay, thi sy sinh san ra cac thé hé méi chi la do mot ca thé
tham gia hodc bang cach phan doi, hoic nay chdi. Hinh thirc nay da khong phu thudc vao sw
tién hoa clia dong vat. Ngay & con nguoi cling c6 thé sinh san vo tinh nhw: sinh dbi cling trirng.
Sinh san v tinh la sy sao chép nguyén ban bd gen cua ca thé da sinh ra nd, ma khong co sw
tham gia cua té bao sinh duc dyc va té bao sinh duc cai. Nén tang cua SSVT la qua trinh nguyén
phan. Sinh san vo tinh la hinh thirc sinh san so khai & dong vat don bao va pho bién ¢ cac dong
vat bac thap nhuw: vi khuan, sinh vat don bao va cac sinh vat da bao bac thdp. Da c6 mot sd hinh
thirc cla sinh s&n vo tinh clia déng vat nhu:

1.1. Nay chdi

Thuy tlc, san hd sinh san bang céach
nho s nay choi (Budding), choi phat trién di
do I6n sé dwoc tach khéi co thé me dé song
doc lap (hinh 299). Trong mot s6 truong hop
thi ca thé con c6 thé sé khong tach roi khoi
ca thé me, ma van duoc dinh vao co thé me
va dan dan hop lai thanh mot tap doan Ién
hwn, vi du nhu san hé...
1.2. Phan ”6%{?’&.7;'@ - Am .
Cé thé b0, me c6 thé tv phan ihanh hai
hay nhiéu phan twong d6i bang nhau, sau dé Hinh 299. Hién twong nay chéi & thly tic
thi méi phan lai dwoc phat trién thanh mot co (Campbell, Mitchell & Reece, 1994)
thé méi hoan chinh goi la phan manh
(fragmentation). Vi du nhu hai quy sinh san
bdng cach nhan d6i (hinh 300). O nguoi,
truong hop khi phdi & giai doan phat trién
sém cling c6 thé tach ra thanh hai, ba... phoi
va sau d6 mdi phdi s& dugc phat trién thanh

mot co thé maoi.

1.3. Téi sinh
Hién twgng tai sinh (regeneration) & Hinh 300. Mot hai quy dang phan doi
dong vat la sy tai tao ra mot phan co thé da bi (Campbell, Mitchell & Reece, 1994)

huy hoai di, vi du nhw sao bién khi bi dit di
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mat mot canh, canh nay sé dwoc moc
lai (hinh 301). Ban than su tai sinh ¢
trén khong dwgc xem la sinh san vi no
khong tao thém dugc ca thé moi.
Nhwng & mot s6 trweong hop cling &
con sao bién khi

nhiéu manh, thi nhitnc

dugce dinh mot phan

thi s& duogc tai sinh thanh nhiing con
sao bién ma&i. B4 la mot hinh thic
PVT. O tém, cua ciing c6 khad ning
tai sinh & cac bd phan da bi mat di. O
dong vat bac cao nhu than lan ciing co
kha néng tai sinh dudi khi bi mat duoi
sinh nhan tao” ca mol co thé tir nhitng
dé san sinh ra hang loat "phoi tai sinh"
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Hinh 301. Canh sao bién dang tai sinh
(Campell, Mitchell & Reece, 1994)

... Trong nganh chan nudi hién nay, dang c6 gang dé "tai
té bao va md da phan hod nho tac dung clia cAchoé chét
, sau d6 dem cdy vao cac co thé nudi dé cluge nhitng co thé

méi, dac biét la nhirng déng vat quy hiém va dé it QoL

1.4. Sinh san vo tinh & ddng vat bac cao va con nguoi
OLLy TAO RA TU S/INH sAn rd 77A0v

culr Tfii'/fvn A\ O'ai
TE'3A0 \odh 9/?(51‘/

) o/p
Cuu cdiYrS/tll coli Anitue ' >
comasyg siev.nr*s
w f
X i |
Gty €l

Hinh 302. Quy trinh tao dong clru Dolly (La Recherche, 1997).
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Lan dau tién trén thé gi¢i vao ngay 27 thang 2 nam 1997, Tién s lan Wilmut & Scotland
mot x* ving phia Bac nwdc Anh da bao tin rang, dng di thanh cong trong phwong phap sinh san
vO tinh clru non Dolly gidbng me nhu diic (hinh 302). Trong nhitng ndm vira qua, sau cdéng trinh
sinh san vo tinh & clru Dolly, cac nha khoa hoc cling dé thanh cong trong viéc nhan ban v6 tinh
vOi bé, lon, méo, chudt... Tha twéng Anh Tony Blair da chap nhan cho cac nha khoa hoc nuéc
nay nudi cdy cac phoi ngudi nhwng chi dwoc st dung cho tri liéu ma théi. Tuy vay, cho dén nay
viéc nhan ban ¢ Bguwoi nhu D Nfe.va ¢/ nwéc Dién, Tay
Ban Nha... da bi phan doi quyét liét. Trong dé c6 Nga la mot trona nhiin" qudc eia dau tién da
phat hién ra phvong phap nhén ban cling dé xuét va kién nghi hdy tam dirng cac cong trinh thi
nuhidm nhan ban & nguoi trong mot s6 nam nira, dé€ co6 thoi gian xem xét thém vé cac khia canh
x4 hoi va dao dirc cla van dé. Nhidu nguoi rat lo ngai rang mot khi nhan ban & nguoi thanh
cong, thi thé gi¢ cla chdng ta sé trg thanh "ngdi nha chung"” véi bao diéu phiic tap va rac réi vi
di dau cling gap nhitng nguoi giong nhau 100%.... Diéu gi sé xay ra néu nhan han Hiurdi sé tro
nén pho bién va da chdong lai sv sinh san ty nhién cta con nguoi. Liéu c6 tdc dong gi dén qua
trinh tic'll hoa cd \ con nguoi sau nay khéng?

2. Sinh san hru tinh

Sinh san hiu tinh & ddng vat va con ngudi la hinh thic sinh san phai cé sy tham gia cla
hai ca thé khac nhau vé gigi tinh nhu: dwc va cai (sw két hop gilra tinh tring va rirng), de tao ra
hap t& vu sau khi da phan chia nhiéu Ian lién tiép nhau, phoi sé dwoc phat trién lanh mot ca thé
méi. Sinh san hitu tinh & dong vat thudng gép véi cac hinh thirc chu yéu sau day (hinh 303, 304,
305 va 306).

Hinh 303. Qua ti inh sinh san hitu tinh & tiém mao trung. Hai ca thé c6 nhan bé ludng boi tiép hop
véi nhau (A). Sa I&n giam phan th¢ 1 (B) va thir 2 (C). 3 nhan con thoai hda, con nhan the tw phan
chia bang ng lyén phéan (D). Sau dé xay ra s thu tinh trao d6i, mdi mét nhan ¢ gz c3 thé nay
chuyén sang cl o c4 thé kia (E),sau dé cac nhan don boi trong mdi ca the lién ket|a| v@i nhau tao
thanh nhan lu< ig bdi méi (F). Cac nhan ldn dau tién bién mét, con hai nhan lwdng b&i moi phan
chia nguyén nhi >mvai I&n, tir chiing cudi cling sé& tao thanh cac nhan bé ma&i va cag nhan I6n mai.

ttor Gam &fite
—Got iinh irdpy

© ©®\

® @B/
~Hlchuu tinh

Giasr/lpharis/éy ororn Ca! ii'rtfi

Hinh 304. Sinh san hiru tinh 6 V. carteri.
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Hinh 305. Hién twong ti€p hop 6’tr0ng roi

>

(Strickberger, 1985)

. Hai triing roi tao cau ndi té bao chat;
. Nhan nho phan chia giam nhiém tao tam

nhan don bdi, nhan Ién thodi hda;

. Chi con mdt nhan nho tén tai & méi ca thé;
. Nhan nho con lai sé phan chia tao mdt nhan

nho bat déng va mot nhan nhé di déng;

. Nhan nhé di dong di qua cau nguyén sinh
chat bat déng clia
ca thé kia;

Nhan luvgng bdi hinh thanh v& phan chia
dang nhiém tao mdt nhan 16n méi va hai
nhan nhé khi hai ca thé trung roi tach ra.

VvV V

Hinh 306. Sinh san hitu tinh & Chlamydomonas (Strichberger, 1985).
Sinh san vé tinh; 2. Sinh san hitu tinh; 3. Giao phdi; 4. Hgp nhat té bao chat;
5. HOp tr iwvdng bdi; 6. Tredng thanh 1 Phan chia giam nhiém.

2.1. Luan phién sinh san vo tinh va hitu tinh

Ca hai thé hé déu la ludng boi, vi du: loai bot bién, rudt khoang ...

2.2. Sinh san hitu tinh bang céch tiép hop

Ca hai ca thé lvdng boi dwoc két hop voi nhau, ti€p hop va trao déi cac chat cho nhau, vi

du: trung dé giay Paramecium.
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2.3. Sinh sdn hitu tinh bang tinh tring va triing

Sinh sin hitu tinh béng tinh tring va tring nhung lai chwa c6 tuyén sinh duc riéng biét
nhu hai mién. Mot s6 loai dong vat song ky sinh nhu & sén diy c6 thé t thy tinh d€ thich nghi
v6i 161 song don trén co thé vat cha nhu hién tugng ludng tinh xay ra ¢ dong vat bac thip. Tren
cling mot co thé ¢6 ca budng trimg va tinh hoan, vi du: san day va giun dot. ..

2.4. Hién tuong trinh sdn

LA su phat trién cla c4 thé mdi tir tritng khong thu tinh, nghia 12 khong ¢6 sit tham gia
ctia tinh triing. H6 Baican & Nga chi ¢6 loai cd di€c cdi sinh ra ciing toan cd di€c cdi. Tring cua
¢4 d3a nhd mot co ch& dic trung ndo do, tu phan chia ma khong can thu tinh. Trinh san ciing con
gap 6 mo: s6 thén lan, ga tay & My. Ngudi ta di gay dugce trinh san nhan tao bang cich sir dung
cdc tac nhan kich thich khic nhao nhu: nhiét do, d6 pH, cdc chat hoa hoc...

Trinh san cdn dugc gap & mot s6 loai gidp xdc, con tring nhu ong, ki€n... Vi du vdi ong
sau khi da giao phoi, ong chia giit tinh dich trong tii ¢6 van déng, md. Ong chda chl déng md
van d€ thu tinh cho trétng. Tring thu tinh s& nd ra ong c4i {ong chiia) hoac ong thg. Trang khéng
duoc thu tinh s& duge né thanh ong duc.

2.5. Mdu sinh

Mau sinh la hién tuong tritng phat tri€n cé qua thy tinh, nhung nhan cia Tinh tring bi
mat hoat tinh va bi loai bo, tinh tring & day chi lam hoat hoa cho triing phét trién. MAu sinh tu
nhién da gip d ca diéc bac khi giao phoi véi cd chép duc hodc c4 diéc vang nhung thé hé con
sinh ra khong bao gid bi lai gidng, sinh ra ciing toan c4 di& bac cdi. M4u sinh nhan tao c6 thé
thuc hién bing cdch chi€u xa vio tinh triing.

2.6. Phy sinh

Phu sinh 14 sy phét trién cua trimg ¢6 qua thy tinh, nhung sau d6 nhan cda t€ bao trimg bi
thodi hod va chi ¢6 nhdn cla tinh tring tham gia vao s phét trién, ¢6 thé bing hinh thitc nhan
tao dé pha nhan cia tritng. & tim, phu sinh nhan tao vira c6 ¥ nghia Iy luan, vira c6 ¥ nghia thuc
tién 16n trong viéc tao nén cdc gidng tam cao san...

2.7. Sinh sdn hitu tinh ¢ dong vdt bic cao va con nguoi

Co so coa sinh san hifu tinh (SSHT) 1a sy phan bao gidm nhiém con goi 1a giam phan
(meiosis) c6 gid tri d6i voi cdc co thé sinh san hiu tinh ma mau chét cla né 12 su tao thanh glao
tr dyc (tinh trung) va giao tir cdi (trimg). Sinh san hiru tinh s€ lam tang tinh di truyén, bién di &
the hé con, chiau. Thong qua sy gidm phan va sy thy tinh nhiéu t6 hop gen khéc nhau s& duoc
hinh thanh tir mot s6 it bo gen ban dau. Mitc do di truyén va bién di cia mot quan thé cang ién
thi kha nang thich nghi vdi méi trudng cang cao.
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Tinh hoan c6 cdc chirc nang sinh 1y chi yéu Ja sdn sinh ra tinh triing, budng trimg san
sinh ra tring. Tring va tinh tring két hop vdi nhau dé tao thanh hop ti, 6 kha nang phan chia
nhiéu lan lién ti€p dé tao thanh mét co thé mdi.

111. SINH LY SINH DUC PUC

1. So lrge cau tao hé sinh duc duc

Hg¢ sinh duc giéng duc
gbm ¢6: duong vat, tinh hoan
(dich hoan) la tuyén sinh duc
chinh, 6ng dan tinh, tii tinh
va mot s8 tuyén sinh duc phu
nhi: tuyén tién liét, tuyén
niéu dao. .. (hinh 307).

1.1. Tinh hoan

Tinh hoan cdon goi la
dich hoan gém mot déi duge
nam trong bao biu, 13 tuyén
sinh duc chinh cia giéng
duc. D6 la mot tuyén pha.
Phan ngoai tiét san sinh ra
tinh tring va phin noi tiét 1a
bai tiét ra hocmon sinh duc

T _ _ Hinh 307. Hé thong sinh duc cda nam giéi.
dyc, d6 Ia testosteron. Tinh 1. Ong dén tinh; 2. Xuong mu; 3. Tuyén tién liét; 4. Md cuong
hoan cua ngudi ¢é hinh dang (thé hang); 5. Xoang mau; 6. Mb cuang (thé x6p); 7. Niéu dao;

nhur hat mit hay hinh trimg, 1%.%ugodt?nuﬁ ﬁ;JéBr?;o 1?3u¥rgj;n1(?ov?;t; ‘;4'“"_1'2:7 ?nagr;;

nang khoang 20g, va dugc 15. Truc trang; 16. Ti tinh; 17. Bang quang; 18. Niéu quan.

boc bang mot mang lien két

soi ¢ mau tring duc. Néu dem bé doc tinh hoan da cho thdy (hinh 308): mdi tinh hoan cé
nhiéu ngan (hay thuy), & ngudi ¢é khodng 200 - 300 ngan (hinh 309). Trong mdi ngan c6
khodng tir ba d&n bon 6ng ngoan ngheo dirge goi 1a dng sinh tinh ¢é chidc nang sinh 1y chi yéu
1a san sinh ra tinh triing. Méi tinh hoan cé khoang 900 &ng sinh tich. Cdc 6ng nay hudng lén
phia trén va thong vdi mang tinh. Tir mang tinh ¢6 khoang 12 - 15 6ng tinh chay lén mao tinh.
Ciic 6ng tinh u6n khic trong mio tinh réi d6 vao ong chung goi 1a dng mao tinh vi khi thodt ra
khoi mao tinh thi trd thanh 6ng dan tinh duy nhat. Tinh hoan da duoc hinh thanh & trong xoang
bung ngay cdn & thoi ky bao that. Pen thdng thi ba cua bio that thi tinh hoan di tut ddn dan
xudng hé chau, dén thang thit bay ctia thai nhi thi tinh hoan chui qua ong ben va dén thang thia
tam mang 16t xoang viing ben 181 lén thanh mot chéi phat trign qua &ng ben va sau d6 tat ca tut
Xudng biu. Mot s6 dong vat tinh hoan ¢é thé con nam trong khoang bung va chi tut xuéng biu
mot cdch ¢6 dinh ky. 'S} ngudi vi mot s& dong vat khdc thi tinh hoan dugc nam ¢§ dinh trong biu
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& ngoai. Néu vi mét ly do nao dé ma tinh hoan
khéng tut xudng dirgc biu & ngoai ta goi la
dich hoan &n hay lac chd sé& khong c6 kha ning
sinh san. Do vay trong Y hoc thwdng phai phau
thuat dé dua dich hoan xudng biu. Xen ké véi
cac ong sinh tinh la cac té bao leydig (t€ bao
k&) c6 chirc nang sinh san ra hoocmon sinh duc
duc nhu: testosterq

1.2. Ong dan tinh

Ong dan tiah tir mao tinh hoan, qua 6ng
bon vao 0 bung, dén sau c6 bang quang va
duoc do vao tdi tinh, né dai khoang 40 - 50cm.

13. Tuitu

TuUi tinh la hai tdi & hai bén duogc tach ra
& phan cudi 6ng dan tinh. Tai tinh cé hinh qua
I&é nhung thuc ra 1a mot 6ng gép khic ngodn
ngoco phirc tap va gdp lam déi. Tui tinh cé
chiec nang la dy tri tinh dich va nubi dwdng
tinh trung.

1.4. Ong phéng tinh

Ong phéng tinh 1a do tdi tinh va 6ng dan
tinh chum lai ma hgp thanh, réi chui qua tuyén
tién liét dé d6 vao niéu dao

7.5. LilU

Biu 1a mét choi cda thanh bung cé nhiéu
nép nhan, mau sém. Da biu méng cé cac tuyén
nhon, tuveil mé héi va cac soi dan héi. O gitta
c6 vach ngan chia biu ihanh hai tii dé chira hai
tinh hoan. Duéi da thi c6 mang co tron cé tac
dung la dé’nang biu Ién.

1.6. Dwong vat

Duwong vat con goi la ngoc hanh la bd
phan niéu - sinh duc ngoai, c6 chic nang bai
tiét nwéc tiéu va phdng tinh dich ra ngoai.
Duwong vat gém hai phan chinh: phan goc la

SINH LY HOC PONG VAT VA NGUOI

Hinh 308. Cac 6ng sinh t nh va
s tao tinh
1 Mang day; 2. Tinh bao;
Tinh bao’ 1 (tinh bao 2 chia sau khi hinh
thanh nén hiém gap trén
4. Tinh t&, 5. Té€ bao Sertoli; trang
7. Cac t€ bao k& (san xuat testosteron);
8. Cac mao mach ma

| —

Hinh 309. cau tao tinh hoan va mao tinh.
1 Mao tinh; 2. N6n ra; 3. 6ng ra; 4. vd Xxo;
5. Trung than tinh hoan (thé Highraore);

6. Vach xo; 7. 6ng sinh tinh; 8. 6ng mao tinh;
9. Ong tinh; 10. 6ng thang; 11. Ludi til-;,
(retetestis - lugi Haller).
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dinh véi biu va mu hang, phan than
cé tan cung la quy dau, gilra quy
dau c6 16 tiéu tién. Pha 1én quy dau
cd nép da goi la bao quy dau.

Cdu tao bén trong clia chrong
vat gdbm c6 ba thé hinh thoi xdp,
trén mat cit ngam”i*hdvnhu
(hinh 310): phia trén la hai thdi thé
haim, phia dw¢i niéu quan la thoi

thé xdp. Cac t loi dwgc boc boi mot
man» lién két rat chc, mang nay 1 Da; 2 #@@MKH ai%ﬁi?ﬁ @n%ﬂ Kinh Iuoc;

. . - R . 5. Can dwong vat; 6. Ranh vanh quy dau; 7. Vanh quy dau;
chia cdc thoi thanh nhieu khoang 8. Niém mac; 9. Bao quy dau; 10. H6 thuyén; 11. L6 niéu

réng hay con goi 1a hang, céc thoi dao ngoai; 12. Ham bao quy dau; 13. Ven hé thuyén;
. . N ; 14. Niéu dao; 15. Vat x0p; 16. vo trang tla vat hang.

x6p c6 cdu tao tr mé lién két chac,

c6 lan cac soi dan hoi va cac té bao co

trun. Binh thi ong cac hang cé chira mau

khi mau don vé day da lam cho duong vat

cirong cteng 16n va khi giao hgp duoc dua

vao am dao.

2. Sinh ly sinh duc duc

Dich hoan c6 chic nang sinh ly
ngoai tiét la sinh ra linh trung va chic
nang sinh ly ndi tiét 1a sinh ra hoocmon
sinh duc duc (testosteron).

2.1. Chtrc nang san sinh ru tinh
trung

Pong vat duc va nam gidi khi budc
vao tudi day itiivii thanh iliuc vé linh duc
ctia doim vat thi sé cé hoat dong vé sinh
duc. Hoat ddon”ia””iianiHTanHTOa?
theo mua vu trong nam. Tinh trung dugc

san sinh ra tlr cac O6ng sinh tinh cuda dich Hinh 311. Sv sinh tinh.
A. Gian phan gidm s6; B. Gian phan nguyén sb:

hoan trong sudt doi séng sinh duc cla . e
g g ) 1 Tinh nguyén bao (2n nhiém sac thé);

nam gi¢i va dong vat duc dudi tac dung 2. Tinh bao I (2n nhiém séc thé);
clia cac hoocmon huéng vao sinh duc cla 3. Tinh bao Il (2n nhiém sc thé);
4. Tién tinh trung (n nhiém s&c 1hé hoac véi X,

tuy€n yén va tuyén sinh duc. & ngudi noi oo
R P  em Lt oam hodc véi Y)
chung tr 15 tubi tinh hoan d& bat dau san

59
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sinh ra tinh trung va chic nang nay duoc duy tri sudt ca doi ngudi. O nguwdi mdi lan xuét tinh cé
khoang 3ml tinh dich va cé chira khodng tlr 60 - 120 triéu tinh trung/rnl tinh dich. Khéi lwgng
tinh dich la thay d6i tuy theo cac loai ddng vat nhu: bd 4 -6 ml; lgn 150 - 200ml; ngua 50 -
100ml va ciru 1,2 ml... Mdi ngay ca hai tinh hoan c6 kha nang san sinh ra khoang 300 triéu tinh
trung.

a. Su tao thanh tinh trung

Thanh 6ng sinh tinh c6 chira mot sd' té bao biéu mdé mam dwoc goi la cac tinh n°uyén bao
(t€ bao sinh duc nguyén thuy). Khi con nguoi brdc vao tudi day thi va cac dong vat budc vao
tudi thanh thuc vé tinh duc thi céc tinh nguyén bao tién hanh giam phan dé tao thanh tinh trung
(trdi qua hai lan phan bao lién tiép) (hinh 311). Truéc khi xdy ra qua trinh gidm phan thi tinh
nguyén bao di trdi qua thoi ky sinh trwdng dé tao thanh céac tinh bao cdp I. Tinh bao cép | tién
hanh phan chia gidam nhiém Ian tht nhat dé tao ra hai té bao con nhu nhau duoc goi Ia tinh bao
cdp Il. Tinh bao cép Il tiép tuc phan chia lan th* hai dé tao ra dwgc bon tinh tir. Céac tinh tr da
trai qua mot s6 bién ddi phirc tap dé hinh thanh céc tinh tring c¢6 n nhiém sic thé (NST) v6i hai
loai mang NST gi¢i tinh khac nhau la NST X va NST Y. Nhv vay, mot tinh bao cdp I c6 23 doi
NST (46 NST) dugc phan chia thanh hai tinh bao cp 11, mdi tinh bao chi c6 23 NST (22- X,
22 - Y). Pay la lan phan chia giam nhiém lan thi nhat. Sau tr hai dén ba ngay mdi tinh bao cip
Il tiép tuc dugc phan chia dé cho hai té bao tién tinh trang. Day la Ian phan chia giam nhiém lan
thi hai.

Nhu vay, qua hai 1an phan chia moi tinh tring chi chtta 23 NST, nghfa la chi chira mot
ntra b gen cla tinh nguyén bao. Vi vay khi thu tinh, tinh tring chi cung cdp mdt ntra vat chat di
truyén, con mot nla la do triing cung cép. T4t ca cic giai doan tao thanh tinh nguyén bao, tién
tinh tring va tinh tring la déu xay ra tai té€ bao sertoli. T€ bao nay truc ti€ép nubi dudng, bao vé
va kiém soat qua trinh san sinh ra tinh tring. Toan bd qué trinh sdn sinh ra tinh triing tir t€ bao
mam (tlr tinh nguyén bao nguyén thuy phat trién thanh tinh trung) mat 64 ngay.

Nhiém sic thé gigi tinh: & mdi tinh

nguyén bao cd mot cap NST gidi tinh trong al' >2<| I I 4,$ ng

w

sd 23 cap NST mang thdéng tin di truyén i\ IK ~ A\
dé xac dinh gié¢i tinh cho thé hé con 6 7 8 3 10 @‘ K"
(hinh 312). Al M n n u
Trong cdp NST gidi tinh nay c6 mot i 4 18 B8 v B 25
NST X duoc goi A NsTcsivamatnsty U Nw o U L
dwoc goi 1a NST duc. Trong quéa trinh san 1320 2 27 25
sinh ra tinh trung, NST gi6i tinh da duoc xx/ xy
phan chia & giai doan chuyén tinh bao cép Il Hinh 312. 23 cdp ctia mdt bd nhiém sic thé.

thanh tién tinh trung. Day la Ian giam phan
tht hai. Nhv vay, & giong dwc thi c6 mot nira s tinh trung chita NST Y va mot nlra con lai chra
NST X
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Gi6¢i tinh cla con dwoc xac dinh
b&i loai tinh trung nao duoc thu tinh voi
trieng.

Sy tao thanh tinh trung: tién tinh
trung duoc lao thanh dau tién van mang
cac dac tinh clha té bao bi€u mo. Nhuwng
sau dé tién tinh trung bat dau duoc dui ra
dé [hanh tinh tring gébm c6 déu, c6, ihan
va dubi. DAu dwoc tao ra tir nhan té bao,
phia trvéc dau thi c6 cuc dau dwoc tao
thanh chl yéu tir bd golgi, Gau tric nay
c6 chkta mdt lwgng 16n enzym
hyaluronida/a rat quan lrong trong quéa
trinh thu tinh.

b. Tinli tring

Cau tao cla tinh tring gom céc
phén dau, cd, than, va dudi (hinh 314).

61

- Ddu: c6 hinh bau duc, phén

chép c6 nhan va co chira thé golgi dé tao
thanh tho (linh acrosom c6 vai wo quan
trong trong s thu tinh vi né da tiét ra enzim

Hinh 313. So do di€u hoa chirc nang tinh hoan.

hyaluronidaza c6 tac dung la phan huy dwgc mang phéng xa cla treng. Bén trong la nhan cé

chtra n nhiém s|c, thé. Vi vay, khéi luong cla difu d& c6 y nghta 1on trong s di truyén cla giéng

duc. Moi ngdy tinh hoan c6 ihé san sinh ra khoang 300 triéu tinh tring.

Hinh 314. A. Thanh phan céu tao cla tinh trung (hinh vé& phéng dai);
B. Tinh trung véi kich thuéc so voi nodn; C. Nodn bao Il.
1 Cuc dau' 2. Bau; 3. ¢d; 4. Bao soi; 5. Budi; 5a. Boan cudi; 5b. Poan chinh; 5c. Doan gitra;
6. Vong tia; 7. Bao twong; 8. Nhan; 9. Mang trong suét.
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- €6+ rit ngén, c6 nhiéu ty thé dé cung cip nang lugng cho dudi hoat dong. Khop ¢6 rit
1ong 1¢o, nén khi tinh triing da lot dugc vao trong cha trimg thi c6 sé tach khoi ddu ra khoi than
va duoi dé dang.

- Thdn: gém c6 sdi truc va t€ bio chat bao quanh. Ty thé chiém hdu hét t&€ bao chat va
dugc xép theo duomg xodn 6¢ quanh soi truc. Ty thé c6 chitaenzym 6xy hod va 0xyphotphoryl
hod, vi vay ¢6 lién quan dén cdc hoat dong chuyén hoa vé nang lugng cta tinh tring.

<

- Puébi: sgi truc la thanh phdn
chinh cua duoi tinh trung. Hoat dong cta
du6i tinh tritng 12 do su co rit cla truc

1 2

gitta. Trong tir cung tinh tring vin dong
nguoc dong véi téc do tir 2 - 3mm/phuit,
nguva 5Smm/phiit, bo, dé: 4mm/phit va
tho, ché la 2mm/phdt. Tinh tring cla

nam giéi c¢é kha nang séng & tir cung va
6ng din tning khoang tir ba dén bon
ngay. O bd tinh tring séng & am dao
dugc 1 - 6 gio, ¢ tr cung la 30 gid, lon la
30 gio... Thoi gian song cua tinh triing
trong duong sinh duc céi dai nhat la 36 -
48 gi0. Cac loal déng vét khac nhau thi
céu tao cla tinh tring ciing c¢é phan khic
nhau (hinh 315) nhu tinh triing cha giun
diia 13 khong c6 dubi va di chuyén theo

Hinh 315. Tinh tring mot 56 Joai déng vit:

A . . . e . 1. Ca ludng tiém; 2. Ki nhdng; 3. Mai hoa; 4. Ga trdng;
khong c6 duéi, nhing & du ¢6 ba mau 5. Dai; 6. Chudt ddng; 7. Chudt bach:

dé bam vdo trimg, cd cla nd cé thé bat 8. Bo; 9, Ngya.

nhu chiéc 10 so. Kich thuéc cia tinh

tring dugc tinh bang micromet (um), va khong ty 1é thuan vdi kich thude clia co thé, bo:
61 - 78; ngua: 51 - 63; lon: 47 - 62; tho: 35 - 62; gia cam: 100 - 300. ...

c. Ddc tinh sinh Iy ciia tinh tring

kiéu Amip, tinh tring clia cua, tém ciing

Tinh triing cé chita n nhiém sic thé, trong d6 c6 NST gidi tinh.

- Vdn déng cia tinh trang: tinh tring c6 kha nang van dong. Sau khi dugc xudt tinh vao
o quan sinh duc cai, tinh tring ti€p tuc duge di déng nguoc chidu dén dé gap tritng & 1/3 ddu
trude ong din triing. Tinh tring di déng duge 1a nho cdc yéu t6 sau day: kha ning tr van dong
clia ban than tinh tring (nho dusi) do dong tic cla hinh thiic phéng tinh, trong 6ng din trimg
con 1i€t ra chat peptilizin cé tic dung thu hdt tinh triing vé phia tnimg, nho su co bép nhu dong
cia dudng sinh duc c4i tir ngoai vao trong va tic dung ciia hoocmon prostaglandin ctia tuyén tién
liét ¢6 trong tinh dich cia tir cung va 6ng dan tring. Oxytoxin cha tuyén yén ciing ¢6 tdc dung
kich thich co tron cia tir cung va 8ng dan triing co bép gilip cho tinh triing di dong duogc nhanh
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hon. Pac diém nay c6 lién quan dén sy thy tinh. Tinh tring khi hoat dong c6 tiéu t6n nang
hrong dang ATP. Nang luong cho sy hoat dong cia tinh triing 12 do qua trinh 6xy hoa dudng
glucozo, fructozo va lactozo... trong co thé. Doi vdi dong vat thu tinh ngoai thi tinh tring van
dong theo hudng vdng tron dé c6 xdc suat gap duge trimg cao. D6i v6i dong vat thu tinh trong
thi tinh tring van déng theo chiéu tién thang dé gap duoc tring tir trén xudng.

- Anh huong ciia méi truong séng dén thoi gian séng cla tinh tring:

+ Nhiér dg: nhiét d6 cha moi trudng bao quan tinh dich va dich hoan phu néu ting cao sé
lam gidm thoi gian séng coa tinh triing va nguge lat khi nhiét dé ctia mdi trudmg giam xuéng
thap, thi tinh tring s€ gidm dugc sy van dong, nén thoi gian séng s€ lau dai hon. Ngudi ta ¢6 thé
bio quan tinh tring & nhiét d6 thap du6i 0°C dé sit dung trong thu tinh nhan tao nhu cc loi gia
stic, gia cam... Nhiét do qué cao s€ 1am tinh tring bi chét rat nhanh. Ngay nay vdi sy phat trién
cta khoa hoc, ngudsi ta c6 thé bao quan tinh triing trong méi trudng nito 10ng & nhiét do - 196°C
(tinh dong vién) cho 1a giir duge hang chuc nam.

+ D¢ pH: trong 4m dao thi tinh tring c6 thé bi chét rit nhanh 12 do mai trudng axit cla
am dao. Ngudi ta ¢6 thé bdo quan tinh triing trong moi trudng axit yéu dé tc ché sy hoat dong
cla tinh triung, nén s&€ kéo dai dugc thoi gian séng cua tinh tring lau hon.

+ Ap sudt thdm thdu: tinh tring rit min cam véi sy thay d6i cla 4p sudt thdm thau, né cé
thé hoat dong khong t6t khi ap suat thim thiu tang lén qud cao hay giam xu6ng qua thip. Vi
vy, cin bao quan tinh triing trong moi trudng cd 4p sudt tham thdu twong duong vai 4p sudt
thim thau cia tinh dich.

+ Cdc tia mang ndng lugng nhu: tia hong ngoai, tir ngoai ¢6 tic dung hoat hod tinh trung,
lam tang sy van d6ng nén lam gidm tudi tho cha tinh t;ixng. Do vay, cdn bio quan tinh trung &
noi ¢é béng 6.

d. Tdc dung sinh I ciia cdc tuyén sinh dyc phy

Cic tuyén sinh duc phu bao gbm: tuy€n tién liét, tuyén cdu ni¢u dao va tinh nang. Chat
1iét clia chung goi la tinh thanh.

- Tuyén tién liét (prostate): chit 1i€t cha né cé thanh phin nhu: protein, lipit, hexozo,
axit xitric va spermin (chat c6 mui). Ngoai ra con c6 hocmon prostagladin ¢6 tdc dung lam tang
sUf co bép cd tron dudng sinh duc clia cdi va 1am tang 16¢ d¢ di chuyén cia tinh triing.

- Tuyén tinh nang (vesiculares): chit ti€t 1a 6 dang keo c6 thanh phén nhu: axit xitric,
fructozo, lipit va globulin... Chét tiét nay khi gap chét ti€t cha tuyén tién liét thi ngung két lai
thanh mot cuc dé bit kin cd tit cung khong cho tinh dich chdy ra ngoai. Ngoai ra con ¢6 cic
thanh phan khéc 1a chit dinh dudng va cung cép nang luong cho tinh triing hoat dong.

- Tuyén cdu niéu dao (tuyén Cowper): chat bai ti€t thudng dugc bai ti€l ra diu tién ¢
tac dung 1am sach duong ma tinh dich s&€ duoc di qua. Thanh phdn chat tiét 1a dich nhét, trong

sudt, trung tinh.
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e. Tinh dich

La dich long c6 mdu tréng duc, gdm c6 tinh trung va tinh thanh (chét tiét cla tuyén sinh
duc phu).

- Lugng tinh dich va mat (to cla tinh trung: lwgng tinh dich & cac loai dong vat khac
nhau la khac nhau nhu: & bd méi lan xuat tinh khoang 4 -5 ml, c6 chita khoang 4 - 10 ty tinh
trung; lgn la 200 - 400ml, c6 chira 100 - 200 triéu tinh trung/ml; ngwa la 50 - 100ml cé chira
khodng 5 - 20 triéu tinh trung/ml; ctru la 1,2ml cé chta ~hoang20 (" 00wiéu”Ji trung/ml va
& nguoi la 3ml cé chira khodng 200 triéu tinh tring... Néu sd lwgng tinh tring chi dat 20
triéu/ml tinh dich thi khéng thé thu tinh dugc. Chét luvgng cla tinh tring tot thi so tinh tring di
dang nhu: mat dau, veo dau, hai dau, hai duoi, du6i xodn... khéng dwoc vuwot qua tr 2-5%
(hinh 316).

L SJ = / L /I w —I1
0

Hinh 316. C&c loai tinh triing bat thuong:
A.Tinh trung binh thuong; B-1. Tinh tring béat thwong; B. Tinh tring chwa trwdng thanh
c. Tinh trung c6 cau tao hinh thai bat thwong; D. Tinh tring gia; E. Tinh tring thoai hdéa.

- H1HhWich co'EYd thAWR phan hoad hoc co chira cac chai 1a: prdteft Hit, Fructdzbe axit
xitric, axit lactic, photpho, luu huynh, clo, kali, canxi...nam lwong cac chat nay la luy theo céac
loai déng vat khac nhau.

- Cac yéu t6 c6 anh hwdng dén sb lwgng va chét lwgng cla tinh dich: d6 la cac yéu té nhw
sau:

+ Kiéu thu tinh: nhitng déng vat ma xuét tinh vao am dao thi s6 lvong tinh triin° réat nhiéu
(vi tinh trung sé bi chét di la rdt nhiéu). Nguoc lai voi nhitng dong vat ma xudt tinh vao t& cun®
thi s6 lvong tinh tring sé it hon nhiéu (vi sy hao hut cua tinh trang la khéng nhiéu).

+ Chédd nudi dudng tot hay xau cling c¢6 anh huong Ién dén s6 lugng va chét lvong cla

tinh trung...

2.2. Chirc nang san sinh ra hoocmon sinh duc

- CAc té bao ké (t€ bao Leydig) cua tinh hoan c¢é chirc nédng la san sinh ra cAc hoocmon sinh

duc cla giéng duc thudng duoc goi chung la androgen bao gém cac hoocmon nhu:
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testosteron, dihydrotestosteron va androstenedion, nhung quan trong nhat la hoocmon
testosteron. Ngoai ra tinh hoan con bai tiét ra mot s6 hoocmon khac nhw: inhibin, testosteron
cling la do céc té bao ké cla tinh hoan sinh ra. Té bao Leydig thi hau nhu la khong c6 mat ¢
tinh hoan tré em nam, do vay & thoi ky nay tinh hoan khéng san sinh ra testosteron. Nhwng
trong thoi ky bao thai, vai thang dau

cla tré em nam méi sinh va nam OH cH
gidi tlr tudi day thi tinh hoan da san

sinh ra nhiéu testosteron. N6 la mot

hop chat steroid c6 19 cacbon va

axetyl - CoA (hinh 317).

- Tac dung cla testosteron X . I ,
ing Hinh 317. Cong thiro céu tao cua testosteron.

+ Trong thoi ky bao thai: tuan
I& tht bay tinh hoan cla thai nhi d4 bai tiét ra mot luvgng testosteron, tac dung chil yéu ctia nd
l&:
» Kich thich sw phat trién cla co quan sinh duc ngoai cua thai nhw: duvong vat, tuyén
tién liét, tai tinh....
+ Kich thich dé dua tinh hoan tir xoang bung xudng biu & ngoai.
+ Lam xudt hién va bao ton cac dac tinh sinh duc liam thi phat ké tir tudi day thi nhu:
phat trién dwong vat, tuyén tién liét, tai tinh, moc 16ng mu, néch, rau...
+ Kich thich su san sinh ra tinh trung
 Testosteron kich thich sw hinh thanh tinh nguyén bao va su phan chia giam nhiém

lan hai tir tinh bao Il thanh tinh trung.

» Testosteron kich thich sy tdng hop protein va bai tiét dich tlr t€ bao Sertoli. Hai tac
dung trén cé lién quan dén viéc san sinh ra tinh trung. Néu lwgng testosteron bi
giam xudng thdp c6 thé dan tai vo sinh.

+ Ngoai ra testosteron con cé tac dung Ién sy chuyén hoa protein va cau tao co.

- Diéu hoa su bai ti€t hoocmon testosteron

+ Thoi ky bao thai: hoocmon testosteron duwoc bai tiét ra dudi tic dung cla HCG la mot
loai hoocmon clia nhau thai.
+ Thoi ky trvdng thanh: hoocmon testosteron dwgc bai tiét ra la do tAc dung cia hoocmon

LH cua tuyén yén.
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IV. SINH LY SINH DUC CAI

1. So lage cau tao hé sinh duc cai

He sinh duc cdi gém c6: budng tritng 1a tuyén sinh duc chinh, 6ng din tring, tr cung, &m
dao, am ho, tuyén vd (hinh 318).

Hinh 318. Hé théng sinh duc nil:
1. Ong din trimg (8ng Faldp); 2. Téng ca tif cung; 3. Niém mac t& cung; 4. Bang quang; 5. Xudng mu;
6. Nigu dao; 7. Am dao; 8. Am vat; 9. Mang trinh; 10, Mi bé; 11. Mai 16n; 12. Phéu dng din trimg;
13. Budng trimg; 14. Nidu quan; 15, C8 tf cung; 16. Truc trang; 17. Hau mn.

1.1. Buéng trilng

Budng trimg gém c6 mot doi ném trong h6 chau bé, & hai phia cla tir cung, d6 Ia tuyén sinh
duc chinh cha giéng cai, né ciing 12 mot tuy&n pha. PhAn ngoai tiét 14 dé san sinh ra cdc t€ bio
tring va phén noi ti€t Ja bai ti€t ra cdc hoocmon sinh duc cii nhi: hoocmon estrogen va
hoocmon progesteron. Dén tudi day thi & ngudi thi bubng tning c6 hinh trdi xoan va dugc treo vao
tlr cung bing cac day ching.

T& bao trimg dugc san sinh ra & trong buéng tritng ngay tir khi con 1 bio the;i véi s6
luong Ia rat 16n. O ngudi budng trimg dd dugc tao thanh tir tudn thit 10 hozic 11 trong doi s6ng
chia phoi thai. Bubng tning dwgc boc trong mot mang lién két soi, budng tring ¢6 hai phén la:
phén vo va phdn tuy. Phén vd 12 noi ma céc t&€ bao trimg s& chin, phdn tuy 12 noi ¢6 nhiéu mach
mau va thin kinh. Cic t& béq tritng non khi ¢on dugc bao boc bdi 16p t& bao thuong bi goi 1a chc
nang tring nguyen thuy. Mot em bé khi so sinh di cé khoang 30.000 - 300.000 nang trimg
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nguyén thuy. Nhung dén tudi day thi chi con lai khodng 400 - 500 nang tring tén tai, c6 kha
nang phat trién, truéng thanh, chin va rung tring hang thdng trong chu ky kinh nguyét.

Su trudmg thanh va chin caa trimg dugc dién ra nhur 16p t€ bio thugng bi bao quanh t& bao
tritng non liic dau chi c6 mot I9p 1€ bao, sau d6 da duge phan chia thanh nhiéu 16p 1€ bao hat,
nang triing s€ dugc phat trién va 16m ddn, cac t€ bao hat s& bj tiéu bién dén di, va 1am xu4t hién &
giita nang triing mot Xoang c6 chita ddy dich xoang. Cédc t&€ bao hat coOn lai s& trd thanh mot
mang boc ngoai, trong d6é ¢6 moét noi ddy hon c6 chifa t€ bao trimg va duge goi 12 nang trimg
trudng thanh. Dén twédi trudng thanh trong budng tring ¢é chita cic nang trimg & cic giai doan
phat trién khdc nhau goi 1a nang De Graaf. Giita chu ky kinh nguyét c6 mét nang trimg chin, v&
ra va tning dugce rung ra khoi nang ciing vdi cdc t€ bao hat di chuyén vao éng dan tring r6i vao
tir cung. Céc 1€ bao thugng bi trong nang con lai s& phat trién thanh thé vang.

Thoi gian t6n tai cla thé vang tuy thudc vio kha ning trimg ¢ dugce thy tinh hay khong?
Néu tning da duoc thu tinh, s& duoc tiép tuc phat trién va tén tai cho t&i khi dé ra, déng thdi con
ti€t ra hoocmon progesteron. Néu tritng khong dugc thu tinh thi né tén tai khong lau va duoc thodi
hoa di cung vé&i chu ky kinh nguyét.

1.2. Ong dén trimg

6ng dan trimg 12 hai éng xuat phdt tir hai bén cha ddu tir cung con goi la voi tir cung hay
voi tritng. Mbi 6ng thong véi tit cung bing moét 16 hep c6 dudng kinh khoang 2mm, con ddu kia
thong vSi 6 bung va xoé ra nhu chi€c phéu (hay loa kén) d€ dén trimg khi chin va rung ra khoi
nang tring. Thanh cia 6ng din trimg dugc cin tao boi ba 16p: ngoai ciing 12 16p lien ké: sai, &
giita ]a 16p co tron va trong ciing 1a 16p mang nhdy véi cdc t€ bao thugng bi ¢6 nhung mao. Cir
dong nhu dong ciia 18p co tron va nhung mao c6 téc dung 1a chuyén din ddn trimg da thy tinh
(hop tir) vé tir cung dé 1am (6 trong thdi gian khoang tir ba d€n mudi ngay. Tring va tinh tring
thudng gap nhau & quing 1/3 ddu trude 6ng dén trimg d€ tao thanh hop tir.

1.3. Tt cung

Tit cung con goi 1a dg con c6 hinh qué le
va duge treo trong hd chiu bé bdi cic day
ching. Tlt cung gém c6 hai phin la: than wr
cung va cd tir cung thong voi am dao. Thanh
cha tr cung dugc ciu tao bdi ba 16p: ngoai
cing 12 16p mang lién két soi, ti€p dén & giva
1a 16p co tron va trong cing 1a 16p niém mac ur
cung. Niém mac cla than tir cung 12 noi trimg
da thu tinh di chuyén dén dé lam t6 va phét 1 RS
trién thanh bao thai, déng thdi ¢ tic dung co ¢ /" juon 310, Nism mac tir cung:

bép d€ dua thai ra ngoai khi dé. Cau tric cia 1. Tuyén; 2. Béng mach xon;
3. Bdng mach nén; 4. Tuyén.

niém mac than ti cung cla nir & cic a tudi
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khéc nhau la ¢6 cdc dac diém khac nhau. O Iia tudi hoat dong sinh duc thi 16p niém mac cia
than tir cung dugc cdu tao bdi hai 19p 1a: 16p bi€u mo va 16p dém (hinh 319, 320).

- Lép biéu mo: phu 1én 16p niém mac cta than tif cung, c¢6 nhitng chd 16p bi€u mo di 16m
sau xudng 16p dém va tao ra cdc tuyén ciia niem mac than ti cung. Céc tuyén ndy c6 su bién doi
vé hinh thai va cdc chitc nang trong chu k¥ kinh nguyét (CKKN).

- Lop dém: 1a 16p c6 14t nhiéu céc
1€ bao lién két, 16p dém c6 chita nhiéu
tuyén cia 16p niém mac than tir cung.
Trong 16p dém con ¢6 ciac t€ bao
Lympho ¢é vai trd trong cdc phan tmg
mién dich c6 lién quan dén khd nang
sinh san. Trong 16p dém con ¢6 nhiéu

mach mau.

Hinh 320, C&u tao niém mac than t cung 4
giai doan tiing sinh:
1. Biéu mé; 2. M lién két thudc (6p dém;
3. Mach méu; 4. Tuyé&n niém mac tif cung.

1.4. Am dao

Am dao 12 mot Sng hoi dep theo
huéng truéc sau, ddu trén néi véi b tir
cung con ddu dudi am dao thi durge md ra va gidi han véi 4m ho bing mot mang mong dugce goi
1a mang trinh. D6 1a mot mang mong ¢é nhiéu 16 nhd & giita. Sy giao hop l4n ddu tién hodc do
bi v4p ngd s& 1am cho mang trinh bj rdch ra vi tao thanh mot vét seo. Am dao duoc cdu tao bdi
ba Idp: ngoai ciing 1a 16p mo lién két soi x8p, O gilta 12 16p co tron kha phét trién ciing vdi céac
y€u t6 dan héi ¢6 tac dung co gidn trong khi sinh dé va trong ciing 12 16p mang nhdy ddy cé 1op
t€ bao thugng bl phu len, 16p mang nh&y khéng c6 tuyén bai ti€t ma chi c6 mét s6 nang bach
huyét.

1.5.Am ho

Am ho 1a phdn ngoai ciing ciia co quan sinh duc c4i va g6m ¢6: cdc moéi l6n, moéi nhd,
tién dinh va cdc tang cuong.

- Cdc moi

+ M6i Ion: 1a hai n€p da & ngodi, c6 nhiéu mé mé va tuyén nhom, cé6 mot khe doc, va mit
ngoai c6 16ng. Day la bo phan tuong duong véi biu clia co quan sinh duc dirc.

+ Moi bé: 1a hai nép da ndm phia trong ciia moi 16n, c6 mau héng, ¢é cic tuyén nhom,
nhung khong c6 long. Cdc moi ¢6 tic dung 13 dé bio ve 18 ngoai cha 4m dao.

- Tién dinh: 1a mot hom & gifta va gém cé:

+Mang trinh: 1a mang ngan cich giita am dao v4i am h6 va thudng c6 mot 16 thong.



Chuong X1. SINH LY SINH SAN 69

+ Cac lé: & ddy tién dinh ¢6 haij 16 12 16 niéu dao & phia trudc va 16 &m dao & phia sau.
INgcai ra cdn ¢6 tuyén tién dinh (Bartholini) bai tiét ra nhi€u chit nhim dé lam udt va béi tron
am dao.

+ Cdc tang cuong gom cé:

s Am vdt gi6ng nhu thé hang clia duong vat clia nam gidi, ddu am vat tron, mili am
vat la né’pvda.

s Ani hanh: ciing gén giong nhu thé x6p dwong vat cia nam gidi. Am hanh gdm c6
ba phdn: doi cudng gin vao nganh dudi clia xuong hdng, phdn than 13 thé hang va
phdn chom thi twong duong véi quy ddu cua duong vat, nhung khong ¢6 cdu tao
nhu thé hang ma chi 12 mot mo lien két soi chac, chita nhiéu mach méu. Do vay,
am hanh khong thé ty cuong cimg 1én nhy thé hahg ctia duong vat.

1.6. Tuyén vii

Vé ngudn gdc thi tuy&n vii 1a tuyén da, do sif bién ddi cla tuyén md héi ma chanh. Cdu
1ao va hoat dong clia tuyén wii c6 lién quan dén céc chiic nang sinh duc cia giéng cdi va nir gidi.
S8 doi tuyén vii 13 phu thudc vao s6 con sinh dé & méi 1ia clia méi loai dong vat. Cac loai ma an
sau bo thudng ¢ tir 7 - 11 doi, loai an thit ¢6 tir hai d&n nam doi, linh trudng ¢6 mot doi. Mai
tuyén vii c6 khodng 15 - 20 thuy nho, d6 1a cdc tuyén sita (hinh 321). Mébi tuyén sita cé
ong dan thong ra nim vi. Cic tuy€n sita ndm xung quanh nim vd. Mot s6 &ng din clia
cic thuy duoe chap lai voi nhau thanh 6ng chung. Chat dém xung quanh cdc tuyén la cdc
mé md, cdc mo nay phat trién manh & tudi day thi. Khi ¢6 thai va nuéi con thi kich thuéc
va trong luong tuyé&n vii phat tri€én manh. Sy phat trién cha tuyén vi 12 do cdc hocmon sinh
duc diéu khién.

(2)
(7} ; - 2
Hinh 321. Cau tao cua vil:
1. Cdu tao tuyén bao; 2. Cau tao bau vi;
A. Ong tuyén sita; A. TUi tuyén sita;
B. Vi ti huyét quan; B. Ong tuyén sita;
C. Tui tuyén sita; C. Giéng sita;
D. T& bao biéu bi; D. Nam v

E. T8 chite xentulozo.
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2. Sinh 1y sinh duc cai
2_1. Chirc nang san sinh ra trieng
a. Su hinh thanh trimg

Trimg dugc tao thanh & trong budng tritng tir cdc nodn nguyén bao. Qua trinh phat trién «r
noan nguyén bao dé thanh triing thi gém c6 ba giai doan nhu sau (hinh 322)
SU TAQ TINH TRUNG

S¢Y 7AO NoAN

- 595.\’;9 'fré’ng

Trah hoan
Nogn bdo I
45 (xx) a nong
N Nguyén Link bao Frifng 50 cdp

46 (Xr)
Nogn bde I
Tink bawr Cot 7€ bdo nong L6(xx) 3
45 (xy) rang trong de

Neon soo T

\ LG (XX)
k J nvai’/réﬂg
S 3 o Aoc
23 ()

CAC 7/Mw 8A0 X

Giam
phin X Naoyp boo X
o 23 ¢xx)
v ﬂ@ ’) - ff‘?ﬂ_’ chin
23(x) 23(x) 23(y) 22(v)

I Coc tink 12

SU BIET HOA TAO rinvK TRONE

|

LI 2ar%) 22 22(y)

Hinh 322. Su tao giao tif binh thuing.
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- Giai doagn tdng vé sé luong cic nodn nguyén bao: trude khi bude vao tudi day thi & con
ngudi hay tudi thanh thuc vé tinh duc ciia dong vat thi cdc nodn nguyén bao di dugc phan chia
(nguyén phan) lién tiép nhiéu 14n, nén di lam tang s6 lugng noin bao. Do co ché€ nguyén phan
nén cic nodn bao dugc tao thanh déu c6 bd nhiém sic thé (NST) ludng boi 12 2» va dugc bao
boc bdi mét 16p t€ bap bi€u mo. Dén wdi day thi & ngudi va thanh thuc vé tinh clia dong vat thi
cAc nodn nguyén bao s& duoc ti€p tuc phdt trién dé tao thanh 1€ bao tritng theo hai giai doan sau:

- Giai doan sinh truéng: do cic nodn bao da tich luy duge cic chat dinh dudng nén noin
nguyén bao di 16n lén (tang kich thude va khéi luong) va tao thanh cdc nodn bao cdp I (noin
bao so c&p) v6i 2n NST. o

- Giai doan tao thanh té bao tring: nhd co ché giam phan, noén bao cdp I tién hanh
giam phén qua hai 1an phan bao lién ti€p la:

+ Phdn bao Idn thit nhdr: nodn blo c4p I phan chia dé cho ra nodn bao cdp 11 (nodn bao
thit c&p) va thé cyc 1.

+ Phadn bao ldn thit hai: noan bao cap II dugc phan chia dé cho ra t&€ bao trimg ¢6 chita n
nhiém sic thé€ va thé cuc 2. Két qua clia gijm phan tif 1 nodn bao cdp I 12 cho ra mot & bao
trimg va ba thé cyc. Tritng va thé cuc déu chita n NST bing bo NST don béi.

b. So lugc cdu tao cia tring

Tring 12 mot loai t€ bao 16n nhung chi mang c6 n NST. Vi du, t€ bao trimg cla bo ¢6
kich thudc 1a 0,135 - 0,400mm, & lon 12 0,120 - 0,140mm. Tring c6 ciu tao tr trong ra ngodi
nhu (hinh 323). s 74 ] 0
5 4 3 “,‘ ”pg‘:ﬁ;gﬂao“"u ‘ Y

Hinh 323. Budng trimg phu ni dang trong théi ky sinh duc:

1. Mac treo budng trimmg; 2. Viing tly; 3. Ving v&; 4. Biéu mé budng trimg; 5. Nang trimg nguyén thiy;
6. Nang triing nguyén phat; 7. Nang triing dac; 8. Nang tning c6 h&c; 9. Nang tring ¢6 hdc didn hinh
{c6 mdt héc duy nhat); 10. Nang tring nhan; 11. Nang triing chin; 12. Nang tning xu&t huyét;

43. Nang tring va (s rung tnimg); 14. Hoang thé dang dudc tao ra; 15. Hoang thé da phat trién;
16. Thé tring; 17. Mach méau.
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- Ldp trong & giita 1a nhén va
c6 chita n NST, bao boc xung
quanh nhan 12 noan hoang réi dén
16p mang trong subt.

- Ti€p dén 1a mang phéng xa:
gém cdc t€ bao biéu mo xép thanh
nhiéu 16p theo cich bS tri phéng xa.

- Ngoat cing 1a 16p céc €
bao hat. '

c. Sw chin va rung trimg

- Duéi tic
hoocmon FSH & tuyén yén, cic t€

dung cha

bao hat xung quanh bao non duoc
phan chia nhiéu, lam cho khéi
luong ciia cic bao nodn tang len,
déng théi hoocmon LH ciing cla
tuyén yén da kich thich vao cdc t&
bao hat bai tiét
estrogen va chat dich. Luong dich
bai tiét nhiéu sé lam cho thé tich

ra hoocmon

cia bao nodn iing lén va ndi len
mat ngoai ciua buodng trimg, do la
cdc bao nodn chin (hinh 324, 325).

- Hoocmon LH cia tuyén
yén tang bai tiét s& c6 tdc dung hoat
hoé cdc enzim dé€ phan giai protéin,
dd lam phan giai vdch bao nodn,
nén vich bao nodn bj v ra, trimg
chin s& dugc roi ra khoi mat cha
budng tring goi 12 sy rung trting.

- Ngoai tic dung clia céc
hoocmon ra, su rung trimg con chiu
anh hudng cha cic dong tic giao
phéi: thd va meéo chi sau khi giao
phéi thi trimg méi dugc rung.
Nguoi ta da ing dung dé kich thich

N
3
T
il
=
=
3
=
i
*
y

A. Hink cat ot Aao";;_g Trdng
{ j . 3

B. Nodp bae va top
1€ bae hat

D. Nang tring chin
{bao Gracf)

£ Sv ';yny frfng

Hinh 324. Sy phét trién cla nang tnimg.

1. Céc t& bao hat; 2. Nhan; 3. Noan bao 1; 4, Mang sang;

5.V0; 6. VJ; 7. C4c t& bao hat; 8. Xoang; 9. Noan bao bac 2;
10. Budng triing; 11. Nodn bao 2 thoat khdi nang trithg.
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trimg chin va rung. Ta cé thé tiem
hoocmon sinh duc nhu: huyét
thanh ngua chira két hgp vdi
HCG... O bd méi chu ky dong
duc c6 thé rung tit mot dén nam
tring, ¢ logn, ché va tho tir 20 -
30 tring rung trong mdt chu ky.
Su rung tritng con phu thudce vao
diéu kién nuo6i dudng.. Néu
khiu phdn an uwéng ma thiéu
protéin, chit Kkhoiang s& anh
hudng dén su rung triing.

d. Si hinh thanh thé vang

Sau khi trimg da rung ra,
thi tai dé da tao ra moét xoang, tir
ngay thit nhat dén ngay thi tu
xoang dé c6 chua mau duoc goi la
thé huyet, va tir ngay thi nam trg
di thi tr& thanh thé vang 1a do
trong xoang c6 cic t€ bao hat ¢
chita sac 16 mau vang. Thé vang
bai ti€t ra hoocmon progesteron

¢6 tac dung 1a bao vé thai, Gc ché

vigc ti€t hoocmon FRF va LRF

cia ving dudi déi va FSH, LH
cia tuyén yén. Do d6, lam cho
dong vat ngimg dong duc, va
ngimg thai tring.

Néu trimg da duge thy tinh
thi thé vang t6n tai gdn hér thoi
gian ¢6 thai, lam cho cac tning
khdc khong chin duge, dong vat
ngimg dong duc cho téi sau khi
dé (bd, dé, ciru) va sau khi cat sita
nhu: lon, ché, méo méi xudt hién

rung trimg va dong duc tro lai.

Hinh 325. Nang tring chin (A) va su rung trimg (B):
1. Biéu mé budng trimg; 2. Mo ké&; 3. Vd xd; 4. T& bao vd &
I8p ¥4 trong; 5. Mach mau 4 1dp vé trong; 6. Ldp hat;

7. V&t trong sudt (stigma); 8. HEc nang trimg; 9. Vong tia.

Ving frado‘"r @
ﬂ!{'

Hocman futein

[
i

Hocmon lvfein

@ Ruyng fn;ny

o,x\:\ w
Subly Fring HEh Ahich T4 fink

Hinh 326. So dd vé cac duang than kinh tham gia vao

phan Gng phan xa lam rung trimg & thé:

Kich thich cac thu quan cta 4m dao khi giao ciu lam xuat
hién céc xung déng than kinh di tGi phan dudi déi va gay tiét
nhan t6 kich thich tuyén yén nhan t& giai phong trong dé cé
nhan 4 kich thich tuyén yén tiét ra hoocman lutein, hoocmon

nay theo mau dén budng trimg va gay rung trimg —
trimg dugc gidi phéng va chuin bi dé thu tinh.
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Néu trimg khong duge thu tinh thi thé vang chi tén tai tir 3 - 15 ngay va sau do sé teo di,
goi 1a thé vang sinh ly. Co ché tieu huy thé vang nhu sau: O hdu hét cic loai gia stc, vao ngay
thi 14 sau khi rung trimg ma khong duoc thu tinh thi tf cung s& bai ti€t ra hocmon
prostagiandin F2a (PGF2a) (trir ché, méo va bo linh trudng). PGF2a theo méu tur tr cung dén
budng triing dé gay ra tic dung co mach mau ngoai vi nudi thé_ve‘mg. Do vay thé vang khong
duge cung cap chat dinh dudng va trong 24 gid s& bi tiéu huy di. Sy tiéu huy thé vang dudi tdc
dung clla PGE2a s& 1am giam va ngimg bai tiét hoocmon progesteron. Vi vy, trimg tiép tuc phat
trién, chin va xuat hién chu k¥ dong duc ti€p theo.

LI
Progesteron \
Men phan giai protein Xung huyét nang
(collagenese) (bai tiét prostaglandin)
. A
Thanh nang yéu Tham huyét tudng vao nang
L4

ThO?l h.oa 'thanh Nang phéng cang
tai go trunyg

\ . - /

Phéng noin

Hinh 327. Co ché& phéng nodn

€. Su di dong cuia tring

Khi triing chin va rung thi s& dugc roi vao loa kén va sau d6 sé di chuyén vao éng din
trimg. Vich cua loa k&n va 6ng din tring c6 nhiéu nhung mao rung dong theo chiéu tir bén
ngoai vao trong, két hop vdi su co bép nhu déng co tron clia 6ng din tring c6 tic dung 1a ddy t&
bao triing di dong ddn vao trong, dén 1/3 dau trudc ctia 6ng din tring noi trimg va tinh triing sé
gap nhan dé xay ra qua trinh thu tinh. Néu tring ma di vao sau hon nifa, thi bén ngoai triing sé
bi bao boc bdi mét 16p albumin ngén cin sy thu tinh véi tinh tring. Trimg éau khi rung chi ¢
khé nang thu tinh nhu: & ngudi tir 12 - 24 gio, bd 20 givy, ngwra 10 gidy, lon 8 - 12 gid, thod 6 gid. ..
con thoi gian séng cla tinh tring thudng gdp doi thdi gian s6ng cla trimg.
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2.2. Chiic ndng sinh ra cic hoocmon cia budng trirng

Hai hoocmon chinh cua budng tring 12 hoocmon estrogen va hoocmon progesteron.

Ngoai ra hoang thé con bai tiét ra hoocmon inhibin.

e}
a) Hoocmon estrogen CHy | -oH _CHI

-0 phu nit chua cé thai,
hoocmon estrogen dugc bai tiét ra
chi yéu 1a do budng trimg va chi .
¢6 mot luong rdt nhé ia do vo ©OH oH
tuyén trén than bai tiét ra. Khi P Estadtol Eerron
ngudi phu nit da c6 thai, thi nhau _
thai s& bai tiét ra mot lrong lon \
hoocmon estrogen. 4 buéng CHy L-OH
tring hoocmon estrogen 1a do cic t&€ bao hat cla gH
16p 4o trong nang tring bai ti€t ra trong nira thdi
gian ddu cta chu ky kinh nguyét (CKKN) va nita
cha CKKN Ia do hoang thé bai tiét ra. Hoocmon 2+
estrogen la c6 ba loai, nhung ca ba loai hoocmon oot
estrogen déu la cic hop chit steroid va duge téng

Hinh 328. Cong thirc héa hoc clia ba

hop & budng triing tir cholesteron vi cling ¢6 thé tir :
loai estrogen.

axetyl coenzymaA.

- Tdc dung sinh 1y ctia estrogen: hoocmon nay c6 cdc téc dung nhu sau:

+ Lam xugt hién va bdo tén cdc ddc tinh sinh duc nig thi phét tit téi day thi nhu: phat
trién co quan sinh duc, phit trién I6p m& dudi da, giong n6i trong vi ding ngudi mém mai...

+ Téc dung ién tir cung: 1am tang cic kich thudc cla tlr cung & tuéi day thi va khi 6 thai,
kich thich su phan chia 16p nén 1a 16p tai tao ra 16p chiic nang trong nira ddu cia CKKN, ting
tao cic mach mau méi & 16p chic nang. Kich thich su phat trién cdc tuyén niém mac, tang kh6i
luong tlr cung va tang co bSp co cla tit cung. ..

+ Tdc dung lén ¢6 1 cung: 1am cho céc t€ bao niem mac ¢§ tir cung bai tiét ra dich nhdy
lodng méng, dich nhdy c6 thé kéo thanh soi dai d6 12 dic diém d€ danh gid sir bai tiét estrongen
trong nira ddu cha CKKN.....

+ Téc dung lén bng dén trimg: 1am tang sinh cdc mo tuyén cla niém mac 6ng din tring,
ting sinh cdc t&€ bao tiéu md 16ng rung, 1am tang hoat dong cla cic t&€ bao bi€u mo 16ng rung
theo mot chiéu huéng vé phia tir cung.

+ Tdc dung 1én dm dao: 1am thay déi cdc bi€u mo cia am dao, kich thich céc tuyén & am

dao bai tiét ra dich axit...
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+ Tdc dung lén tuyén vii: 1am phat trién cic hé thong Ong tuyén, phat trién mo dém & wi
va tang m& du trit 0 vii....

+ Tiéc dung lén chuyén hod nhu: tang qué trinh tdng hop protéin & tir cung, tuyén wii,
xurong va tang nhe sinh t8ng hop protein & toan than clia co thé.

+ Téc dung lén xuong: tang hoat dong ciia cdc t€ bao xuong, tang sy ling dong chat Ca,
va lam cho xuong chau mo rongra ...

- Diéu hoa su bai tiét estrogen

Hoocmon estrogen dugc bai tiét ra nhiéu hay it 13 phu thuée vio néng do hoocmon LH
cua tuyén yén. Néng do hoocmon LH s€ tang kich thich vao cic 1€ bao nang tring bai ti€t ra
hoocmen estrogen va ngugc lai khi ndng d¢ hoocmon LH giam xudng thi sy bai ti€t hoocmon
estrogen ciing sé it di.

b) Hoocmon progesteron ]
) prog C-CH,

- g phu nit chua c¢6 thai, hoocmon ¢ Hs
progesteron dugc bai ti€t ra chi yéu la do hoang thé

trong nira sau cia CKKN. O nita ddu ciia CKKN

nang trimg va vo tuyén trén than chi bai tiét mot CH;

luong rat nho progesteron. Progesteron ciing 1a hop

chat steroid va dugc tdng hop tir cholesteron hoac

tr axetyl coenzym-A (hinh 329).

- Tdc dung sinh ly ciia progesteron
Hinh 229, Céng thirc héa hoc cia

+ Tdc dung lén ti cung: quan trong nhat 1a hoocmon progesteran

kich thich lén niém mac tir cung bai ti€t trong nira

sau cia CKKN. Dudi tic dung ciia hoocmon progesteron, 16p chifc ning cita niém mac tir cung
duge tang sinh nay da dugc bi€n déi vé cau triic vd ¢ kha nang bai tiét, chudn bi ot cdc dién
kién cho niém mac tir cung sén sang dén nhan tring da thy tinh chuyén xuéng 1am t3 va tiép tuc
phat trién. Ngoai ra con c6 tac dung 1 lam gidm sy co bop co tron cha tif cung, nén di co tic
dung 12 ngan can viéc ddy tring da thy tinh ra ngoai (xdy thai) va 1am giam su co bép co tron
cia tir cung. Do vay, ciing d4 ngan can vigc ddy tring d thu tinh ra ngoai.

+ Tdc dung lén cé nt cung: kich thich cdc t& bao tuy&n niém mac ¢6 tir cung bai tiét dich
nhdy va qudnh ddy. Sy quanh dac clia dich cé tir cung 12 bang ching cho thdy hi¢n tuong phdng
nodn va giai doan hoang thé da dugc xay ra.

+ Tdc dung lén 6ng dan trimg: kich thich len niém mac cla 6ng din tritng, bai tiét chat
dich ¢6 chifa cdc chat dinh dudng d€ nuoi trimg da thu tinh va thuc hién cc qui trinh phan chia
trong khi di chuyén vé tir cung.

+ Tdc dung lén tuyén vd: 1am phat trién céc thuy tuyén cha vii, lam cho cic t€ bao boc
quanh tuyén vi tang sinh, to 1én va ¢6 kha nang bai tiét.
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+ Tdc dung lén thdn nhiét: 1am ting nhiét do cha co thé. Vi vay, nira sau cia CKKN nhiét

d0 clia co thé phu nit thudmg ting cao hon nira ddu cia CKKN tir 0,3 - 0,5°C (& ngudi).

- Diéu hod sy bai tiét progesteron: su bai tiét progesteron chiu anh hudng truc tiép cia
hoocmon LH do tuy&n yén bai tiét ra. Nong do clia hoocmon LH tang cao trong médu, hoang thé
s& dugc nuodl dudng va sé bai ti€t nhiéu progesteron. Ngugc lai, néu tuyén yén bai tiét ra it

hoocmon LH thi hoang thé sé& bi thodi hoa va progesteron sé duge bai tiét ra it di.

2.3. D@y thi, mdn kinh & nguot va thanh thuc vé tinh ¢ dong vt

a. Ddy thi ¢ nguoi

Ciing nhu & nam gidi, khi hai -

bubng trnimg nhén duge nhitng kich
thich phit hgp cta cdc hoocmon, tir
tuyén yén, thi hai bubng tning s&
hoat dong dé sinh ra giao tir cia nif
va bat ddu bai tiét ra cic hoocmon
sinh duc nit. Do vy, cdc em nir da
c6 nhimg thay déi 16n vé mat thé
chat, sinh 19, tam 1y, sy trudng
thanh va hoan thién vé cdc chic
nang sinh duc... Thoi k¥ phét trién
va trudéng thanh nay goi la day thi
cua nit.

Tudi day thi clla nam, nir da
chiu nhiéu Anh hudng ciia nhiéu y&u
t6 khiac nbhau nhw: ching toc, cic
diéu kién vé tu nhién, xa hoi va
kinh 1&... Tudi day thi ciia cdc em
(nam, nir) thudng kéo dai khoang tir
ba dén nam nam va dugc chia thanh
hai giai doan 1a trude day thi va day
thi. DGi véi tré em Viét Nam theo
cdc tai lieu nghién cifu trude day thi
cdc em nam thudng day thi & do
téi tir 15 - 17 va cdc em nit day thi
& d0 wéi tr 13 - 15. Theo mét s6
cong trinh nghién cttu gin day nhAt
di cho thdy, tudi day thi clia cic em
da c6 xu hudng l1a s6m hon truée

Hinh 331. Nhimg bién d8i ca thé chia nir & tudi day thi.
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day tit mot dén hai nam (ca nam va nif). Dudi day 1a mot s6 bién déi chii y&u clia cdc em & wdi
day thi (hinh 330, 331).

Su phit trién va bién doi vé co thé & tuoi ddy thi ciia nam va nit

Cac em nir Cic em nam
+ Thdi ky i&n nhanh + Thai ky 16n nhanh
+ Co dl rang vinh vién + C4 gl rang vinh vién
+ Moc I6ng & nach va & mu + Moc I6ng & nach, mu va nguc
+ Hoéng né réng ra + Vai nd rdng hon
+ B3 phan sinh duc ngoai phat trién + B3 phan sinh duc ngoai phat trién
+ Xuong chau md réng +Vaimdrong ...

+ V0 phat trién ...

Su phdt trién va bién dii vé sinh Iy nhu
Cac em nit Cac em nam
+ Xuat hién chu ky kinh nguyét |an dau tién + Xuat tinh 1an dau tién
+ Da cb rung trimg trong chu ky kinh nguyét  + Tinh dich da ¢6 tinh trung

+ Budng trimg bai tiét hoocmen estrogen va  + Tinh hoan bai tiét ra hoocmon
hoocmon progesteron ... estosteron.,.

- Sy phat tri€n va bi€n d6i vé mat tam 1y clia c4c em nhu: tir tam 1y cha thiéu nhi chuyé..
ddn sang tam 1y cha ngudi 16n, tinh tinh trdm ldng (n&f) mo méng, ¢6 cdm gidc minh khong con
1a tré con nifa. Cac em mudn dugc moi ngudi d6i Xt nhv ngudi di 1om, mudn thoat ra khoi
nhiing "rang budc” cia cha me va gia dinh. Thudng cé nhimg xung dot véi cic thanh vién trong
gia dinh. Cic em muén dugc doc 14p trong suy nghi va hanh dong cla minh. Muén dwgc thir
siic minh, muén khim phd, tim toi vA thir nhing di€éu mdi la nhw: rugu, thude 14, ma tuy va ca
tinh dyc..., thich giao tiép trong quan h¢ ban bé ciing Ia tudi, dic biét 1a cdc ban khdc gidi,
thich ]am dang. Bét d4u c6 nhitng quan tAm dac biét v6i ban khic gi6i va xuat hign nhitg cam
xuc gidi tinh mdi la...

b. S thanh thuc vé tinh ciia dong vdt va gia siic

Thanh thuc vé tinh 12 d¢ tuéi ma con vat ciing da cé nhimg phét trién va bién déi vé co
thé va vé sinh 1. O dong vat sy thanh thuc vé tinh di c6 nhimg biéu hién chi y&u dudi day:

- Hé sinh duc cia duc, cdi da phdt trién vi twong d6i hoan chinh vé mat céu tao ciing
nhu vé chic nang sinh 1y sinh duc.

- Dgng vdt cdi dd c6 su rung trimg 14n ddu tién trong chu k¥ sinh duc va con duc di ¢6
tinh triing trong tinh dich. Néu trimg va tinh triing gap nhau v6i diéu kién thuan loi c6 thé xay ra
qua trinh thuy tinh, mang thai va chira dé.

- Cde ddc diém sinh duc thit phdt da xu4t hién nhir: ga tréng di ¢6 mao do va cua.. ..
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- Xudt hién cdc phdn xa déng duc & dong vat cdi, va con duc da cé cdc phan xa vé giao

phéi....
Bang 43. Thoi gian thanh thuc vé tinh ca mét s6 dong vat
don vi: thang tudi
88 thur ty Loai dong vat Con duc Con cai
1 Lon 5-8 6-8
2 Tréu : 18-32 18-24
3 Bo 12-18 8-12
4 Ngtfa 12-20 12-18
5 Dé 7-8

c. Mdn kinh ¢ nguoi

& phu nif thudémng vao khoang 40 - 50 tudi thi cic nang tring clia budng trimg d4 tré nén
khong ddp ung duge vdi céc kich thich ciia cac hoocmon tuyén yén. Qud trinh nay xay ra tir o
va din dén 1am giam cic chic nang hoat déng ciia buéng tring. Biéu hién sy suy giam nay Ia
chu k¥ kinh nguyét va chu ky thai tring tré nén khong déu. Sau vai thing hay vai nam cdc chu
k¥ cha budng tring, chu k¥ cia niém mac o cung da ngimg hoat déng. Ngudi phu nit di hét
kinh, khéng con trimg chin va thai trimg, cdc hoocmon sinh dyc gidm dédn xudng dén mic bang
khong, ta goi 14 hién twong man kinh. Nguyén nhin ciia sy méan kinh la do:

. Mdn kinh la do su "kiét qué" ciia budng trimg. O vio d6 wéi khoang 45 & budng
trimg céc nang tring vén cdn c6 kha nang dé ddp ¢ng véi céc kich thich cta hoocmon FSH va
hoocmon LH con lai 1a rdt it. Vi vay, lugng hoocmon estrogen giam din dén muc thdp nhat va
khong dii dé tao ra co ché diéu hoa ngugc duong tinh dé kich thich sy phéng noin.

- Biéu hién cia thoi ky mdn kinh. Budng trimg d teo nho lai, khong c6 kinh nguyet, ti
cung teo nhd va bo phan sinh duc ngoai ciing nhd lai...

2.4. Chu ky dong duc & dong vat va chu ky kinh nguyét o ngudi

Hoat dong sinh duc cia dong vat cdi va phu nir tir tudi day thi duoc biéu hién bang chu ky
dong duc va chu ky kinh nguyét. M&i chu ky dong duc gém bdn giai doan la: giai doan trudc
dong duc, giai doan déng duc, giai doan sau dong duc va giai doan yén tinh. 3 dong vat ¢6 v
(trir ngudi va loai linh trudng) khong biéu hién béng chu ky kinh nguyét, ma chi ¢ nhing biéu
hién & tir cung, am dao va cdc hanh vi sinh duc. Dong vat céi chi chiu giao phéi & giai doan
dong duc. D& véi dong vat hoang da chu ky dong duc chi xuat hién mot ndm mot lan. Khi dong
vat thanh thuc vé tinh duc hay budc vao tdi day thi ciia con ngudi, thi co thé ndi chung dac biét
1a co quan sinh duc da ¢6 nhimg bi&n ddi va kém theo 1a sy rung tring. Su phat trién cia tritng
dudi sy diéu ti€t clia hoocmon thuy trudc tuyén yén lam cho tning chin va rung mét cich ¢6 chu
ky va bi€u hién bing nhimg triéu ching dong duc theo chu ky goi 1a chu ky déng duc hay chu
k¥ kinh nguyét & ngudi. Thoi gian clia cdc chu ky dong duc cia dong vat va chu ky kinh nguyét
cla nit 1a nhv sau: phu nit Viéet Nam chu ky kinh nguyét tr 28 - 30 ngay; trau
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18 - 36 ngay, binh quan 28 ngay; bo 17 - 25 ngay, binh quan 21 ngay; ngua 15 - 25 ngay, binh
quén 21 ngay; lgn 17-27 ngay va binh quén Ia 21 ngay (hinh 333)

a.Cac giai doan cua chu ky dong duc & dong vat

- Giai doan trwdc dong duc: la giai doan tir khi thé vang bi tiéu huy cho tgi lan dong duc
tiép theo. Giai doan nay co cac dac diém chi yéu la:

+ Bao nodn phat trién, noi 1én bé mat cta budng tring va tang bai tiét hoocmon estrogen.

+ Co quan sinh duc cai da c6 nhiéu bién doi do tac dung clia hoocmon estrogen nhu: cac
té bao cla thanh 6ng dan triing dugc ting sinh, ¢6 nhiéu nhung mao dé don nhan tring rung,
mang nhay tl cung, &m dao tiang sinh va mach quan ting dé cung cap mau. T cung, am dao va
am ho bat dau xung huyét, cac tuyén sinh duc phu bai tiét ra dich nhay, am dao cling bai tiét ra
dich nhay dé boi tron dwong sinh duc...

- Giai doan dong duc: gébm ba thoi ky la: hwng phén, chiu duc va hét chiu dwc. Béng duc
la mdt giai doan quan trong c6 thoi gian ngén nhdt dinh nhw: trau tir 4 -5 ngay, bo 1-3 ngay, lon
2-3 ngay... Bac diém cla giai doan nay la:

+ Lwong hoocmon estrogen tiét ra dat mic cao nhét la 112 Jig% trong khi binh thwong
chi la 64]ig%, nén da gay ra si hwng phdn manh toan bd co thé.

+ CO céc biéu hién & co quan sinh duc nhu: am hd xung huyét, mau héng do, cang gan tgi thoi
diém rung trieng thi &m hd cang thAm mau, t& cung mé rong, &m dao bai tiét ra dich nhay...

+ C4ac biéu hién vé than kinh nhu: than kinh hwng phén, con vat an it, bon chén ding,
nam khong yén, kéu rit, nhay 1én con khac va chiu duc...

+ Tring rung: & logn sau khi dong duc tir 24 - 30 gio thi tring rung va thoi gian triing
rung kéo dai la 10 -15 gid, & bo sau khi hét chiu duc tir 6 - 10 gid thi tring rung. O ngudi noi
chung méi chu ky kinh nguyét chi c6 mét tritng chin va rung vao thoi diém 13-14 ngay trudc
khi c6 kinh nguyét cua lan sau.

+ MOt s6 bién ddi khac vé sinh ly khi trirng rung nhw: than nhiét tang 1én tir 0,8 - 1,2°c,
nhip tim ciing tang 1én...

- Giai doan sau dong duc: bat dau tir khi két thuc dong duc va kéo dai trong vai ngay.
Thé vang dwoc hinh thanh, bai tiét ra hoocmon progesteron rc ché trung khu sinh duc & ving
dudi dbi nén dan t¢i rc ché tuyén yén lam giam tiét hoocmon estrogen, do dé lam oidm hung
phéan than kinh, bai tiét dich cla t& cung da ngirng lai, hanh vi khéng chiu duc...

- Giai doan yén tinh: thudng bat dau tir ngay tht tw sau khi rung tritng, khong dwoc thu
tinh va két thic khi thé vang da bj tiéu huy.

Daéi v6i con ngudi va linh truéng chu ky dong duc la chu ky kinh nguyét. B6 la sy xuat
hién va bong ra ctia niém mac t& cung. Mau va niém mac t cung theo am dao chay ra n°oai
(kinh nguyét). Thoi gian c6 kinh & phu nir bat dau tir tudi day thi khoang 13-15 tudi va két thac
& do tudi 45 - 55. Chu ky kinh nguyét trung binh la 28 - 30 ngay, ngay th 14 la n°ay rung
trieng. Thoi gian chdy mau tir ba dén ndm ngay, mdi 1an cé kinh nguyét phu nit mét di khoang
40 - 200ml mau. Tl ngay thr nhat dén ngay thir 14 la thoi ky nodn to hay thoi ky tang sinh tlr
ngay 14 dén ngay thiv 28 la thoi ky hoang thé hay con goi la thoi ky bai tiét.
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+ Thoi ky noén td cd cac hién twong nhu bao nodn tang bai ti€t hoocmon estrogen, tuyén
yén tang bai tiét hoomon FSH va LH, ham lvgng ba hoocmon trén tdng dan va dat méc cao nhat
& mot dén hai ngay truéc khi rung trirng, déng thoi niém mac t cung cling tdng sinh, day Ién,
xwng huyét, chuén bi don triing dwgc da thu tinh lam td va phat trién tiép tuc.

+ Thoi ky hoang thé t6: bao nodn va tuyén yén ti€p tuc tiét cAc hoocmon néi trén, nhung
ham lirgng thi gidm dan. Bén cudi chu ky thi gia tri tro' lai binh thuong nhv ban dau. Bao noédn
vd, chd tritng rung phat trién thanh thé vang. Thé vang tang cudng hoat dong va bai tiét ra
hoocmon progeésteron, ham lwgng hoocmon nay tang dan va dat gia tri 1én nhét vao khoang 2/3
thoi giam nita sau cta chu ky, roi gidm d8n dén cusi chu ky. K&u tring khony duoc thu tink va
lam t6 thi ciuyén sang thoi ky cé kinh, thé vang teo bién va ngirng ?ai tiét hoocmon
progesteron. hgocradn nay tang cao sé c6 lac dung Gc ché tuyén yén lam giarn bai tiét hoocmon
FSH va LH. <hi triing khong dugc thu tinh thi thé vang tiéu bién di, ham lvwng hoocmon
progesteron g am xuéng. tuyén yén khéng bi tc ché tré lai hoat dong binh th rong cho mét chu
ky méi.

b. Suv diéu ti€t cua chu ky déng duc

Chu ky dong duc ctia déng vat cai la do co ché ihan kinh - thé dich diéu tiét.

wiing dwoidei
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Hinh 332. So d6 trinh bay sw tdc dung qua lai cla cac qua trinh diéu hoa cé lién quan véi chu ky
sinh san & cac dong vat cai cé hién twgng rung trieng (vi du d meo va thd). Cac miii tén danh
sd chi trinh ty cla cac sy kién; cac sy kién nay trong mot so truong hop co I€ tring nhau
theo thoi gian.
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Hinh 333. Téom tit cac hién tugng trong chu ky kinh nguyét.

Dai voi cdc dong vat hoang dd mdi nam cé mot chu ky dong duc. Vao mia xuin nhiét do
4m dp, dii 4nh sdng, nhiéu thitc an, con duc va con cdi déu tang bai ti€t cic hoocmon sinh duc,
cic nhin 16 nay s€ c6 tdc dong vao trung khu sinh duc & ving dudi ddi. Khi ndng d6 hoocmon
estrogen trong mau dat té mot mirc dé nhdt dinh s& lam giam bai ti€t hoocmon FSH va tang bai
tiet hoocmon LH. Do vay, s€ kich thich sy rung triing va hinh thanh thé vang. Trimg duoc thu
tinh, 1thé vang ton tai sé ti€t ra hoocmon progesteron lIam ngimg dong duc. Vi trong moét nam chi
¢6 mia xuan la mia di cdc diéu kién trén, nén dong vat hoang da chi dong duc mot chu ky
trong nam (hinh 333).
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3. Qua trinh thu tinh

Tiép theo phan xa giao phdi la
phan xa phdng tinh cua dong vat duc dé
duva tinh tring vao duodng sinh duc clia /
dong vat cdi. Nho su di dong chi dong
cta ban than tinh tring cling véi su co
bép clia ¢4 tlr cung va ong din trimg dudi
tdic dung cta hoocmon prostaglandin,

nén tinh tring di duoc di chuyén qua tir
cung dén ong dén tring. Sau méi lan
giao phéi & dong vat va giao hop & Hinh 334. Su xam nhap cia tinh trung

vao noan:
. . R 1. Noan vita dugc phong ra khoi nang tring;
khoang 500.000.000 tinh trung. Nhung 2. Tinh tring dang vuct qua Idp t& bao hat bao quanh

chi ¢é khodng vai ngan tinh tring di noan; 3. Tinh triing dang vugt qua mang trong sudt; 4.
Tinh tring dang vugt qua vo t& bao noan.

nguol, xudt tinh vao am dao dd co

chuyén dugc dén éng din tring va chi
c6 vai trim tinh tring ¢6 thé tiép xibc
duoc vdi tritng ma thoi. Qua trinh thu tinh s& dugc xay ra tai 1/3 ddu trude cla 6ng dan tring.
Tinh ring muén xam nhap dugc vao trong noan, trudc hét né phai xuyén qua duge 1dp t& bao
hat bao quanh nodn dé tién tdi vd ngoai clia nodn. Sau d6 tinh tring phai gén va xuyén qua duoc
mang trong sudt. Co ché cia qud trinh tinh trung xam nhap duoc vao nodn nhu sau (hinh 334).

- Khi tinh trang cdn & trong tinh dich thl ¢6 mot luong 16n chat cholesteron boc guanh
dau cda tinh tring, vi vdy lam bén virng mang bao boc quanh dau tinh triing va ngan can sy giai
phong ra enzym.

- Sau khi d3 phéng tinh, tinh tring s& dirge di chuyén ti€p trong dudng sinh duc cdi. Ldp
cholesteron bao quanh ddu cua tinh trung bi mat di, mang cha tinh triing tr& nén yéu va ting
tinh tham v&i ion Ca*™. Néng do ion Ca™ tang cao trong bio tuong cna ddu tinh triing, mot mat
lam tang su van dong cua tinh tring, mat khac lam bai ti€t enzym tit diu tinh tring.

- Pau tinh trang ¢é du ud mot lugng 16n enzym hyaluronidaza va enzym sé thuy phan
protein. Dudi tic dung cla enzym hyaluronidaza, cdc chat gan lién két cdc t€ bao hat bao quanh
nodn bi phan huy tao ra mét khe hd dé cho tinh triing ¢6 dudng tién vao trong nodn. Sau dé nhd
enzym zonalizin ¢6 tic dung phan hiy protein ma tinh tring c6 thé choc thing duoe ming trong
sudt cla nodn va 1iép can vdi 16p vd bao quanh nodn. Enzym nay la dac trung cho timg loai
dong vat. Vi vay, tinh triing clia con dye va triing cua con cdi khdc loai 1a khong thé thu tinh
duoc. Tai day, ¢6 cdc receptor dé ¢6 dinh mang trwde cla tinh trung vao I6p vo coa nodn. Rat
nhanh mang trude cia tinh tring bi tieu huy di, tinh trung ti€t ra enzym va mé duong dé tinh
tring xam nhap vao long nodn. Mang ciia diu tink tring tan ra va vat chat di truyén cha déu
tinh trilng da xam nhap duoc vio nodn gy ra hién tugng tring thu tinh.
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Trong qua trinh thu tinh, thwong chi cé mot tinh trung cé st/c s6ng manh nhat xam nhap
duoc vao nodn. Ly do tai sao nhw vay thi cho dén nay van chua co su ly giai that la triét dé. Tuy
vay, ngudi ta cho rang c6 ba ly do chi yéu sau day:

1. C6 vai tinh trang di chuyén duoc dén éng dan trirng, nhwng c6 téc do di chuyén Ia rét
khac nhau. Tinh tring di chuyén dén sém nhat cé thé dén trudc tinh trung thi hai tr 10 - 20
hoac thdm chi 30 phut.

2. Vai thdm qua

cho nhiéu hai v& la nhitng hat nam sat ngay mang trong xuat bao. Cac hat
lio mang trong,

tham chi con day tinh tring ra xa mans hon.

3. Sau khi mét tinh tring thAm nhap dugc vao irons nodn sé lam khir cwc mang va day xa
cac tinh trung khéac ra. Khi tinh trung lot vao dugc bao twong clia nodn, bao tvong cua tinh trung
sé hoa lan vao bao trong cua noan.

Nhan cla IToédn dugc goi la tién nhéan cai, nhan cua tinh tring dwoc goi la tién nhan duc.
Do moi tién nhau cai hay dwc chi chira In ADN, nén chlng phai tang lwvong ADN Ién gap hai
lan. Ngay sau d6 mang nhan cda tién nhan céi va tién nhan dwc mat di, cac thé nhiém sic xodn
lai, ngan va day lén, cac thé nhiém sic nay dugc giai phong vao bao twong, sdp xép lai va tao ra
mot dudng xich dao cach déu hai cuc, rdi moi thé nhiém sic con tién vé mot cuc té bao. Trén bé
mat tribng xudt hién mot rdnh phan chia ngay cang rd. Qua trinh thu tinh dwoc thé hién & (hinh
335).

fap 11
bat

ir/Gft nAcrsT dcic

T/ré Jruoy
iam

Hinh 335. Qua trinh thu tinh cda noén:
1. Noén trwdng thanh dwgc boc bdi mang trong sudt; 2. Tinh tring choc thling mang trong suét;
3. Tinh tring choc thing mang té b&o noén dé chui vao noan; 4. Hinh thanh tién nhan duc va
tién nhan cai; 5. T8 chiic lai bd nhiém séc thé va bt dau phan chia.
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4. Phoi lam t0 va phat trién trong tir cung

Sau khi thu tinh, tri'ng da thu tinh phai mat khoang tir ba dén bon ngay dé di chuyén tir
6ng dan triing Ve tr cung dé lam t6 va tiép tuc phat trién & do. S di chuyén dwoc cia tring da
thu tinh 1a nho chét dich cla voi trrng, hoat dong cua cac té bao l6ng rung ¢ voi trirng va tac
dung co gidn cla voi tritna duwéi tac déng cua hoocmon progesteron. Trong qua trinh voi di
chuyén tritng thu tinh da duoc nudi dudng bang chat dich clia 6ng dan tring va da thuc hién
nhiéu giai doan cuta qua trinh phan chia. Khi t6i tl cung, triing da phan chia va duoc goi la phoi
bao voi khodng do 100 té bao.

Vi mot ly do nao dé ma trirng dwoc da thu tinh khong di chuyén dwgc vé tir cung (vi du do
viém hay tdc 8ng dan tring...). Tritng thu tinh c6 khi dwoc phat trién tai 6ng dan tritng hoic tai
loa kén cta 6ng dan tring hodc cd thé do nhu dong nguoc chiéu cua 6ng dan tring lam cho
trieng da thu tinh roi vao xoang bung. Nhitng trudng hop nhu vay dwoc goi la chira ngoai da con.

Tring da thu tinh dwoc di chuyén vé t& cung, lic hop tr xuéng dén tlr cung da cé dang
phdi tang (phdi dau) cé khoang 32 - 64 té€ bao. Sau khi bam vao niém mac cua t& cung, phdi tiép
tuc phét trién tir mot dén ba ngay nira, rdi méi gan vao niém mac tir cung. Nhu vay, sv lam t6
trong niém mac cla ti cung thuwong xdy ra vao ngay th nam, thv bay, sau khi phéng noédn va dé
cling 1a IGc niém mac tir cung d& dwoc chudn bi sén sang vé cac méat dé don phoi lam té.

Khi hop tlr xuéng dén Gr cung da cé dang ph6i tang (phoi dau), & tir cung phdi dwgc tiép
tuc phan chia va phat trién thanh mot I6p ngoai va Iép trong. Lép ngoai xam nhap va bam vao
I&p ndi mac cla tr cung va ca phoi lam t6 & d6. Nhuw vay, khi ngudi phu nir khéng phat hién
thay kinh nguyét, & cudi chu ky kinh nguyét, thi phéi da phat trién dwgc 14 ngay tuoi.

Sau khi lam t6 ¢ thanh tr cung, phdi tiép tuc dwgc phat trién va nhau thai duoc hinh
thanh. Trong mot s6 tuan I& dau cac té bao trén bé mat cda tli phdi da bai tiét raenzymde phan
huy té bao cla thanh tl cung & viing xung quanh phdéi dé cung cdp chat dinh dwdng cho phoi
ti€p tuc sinh trudng va phat trién. Trong rau thai (nhau thai) cling d bat ddu cung cdp mét it
chét dinh dudng va dxy ngay tir tudn I& dau. vé sau khoadng tir tuan I& tht tdm trd di, rau thai
hoan toan dam nhidm duoc chirc nang la cung cdp cac chat dinh duwdng cho phdi. Mang 0i,
mang nhung da duwoc hinh thanh tir 14 ngoai bi, con mang nodn hoang hinh thanh t&r 1a néi bi.
Phoi ndm lo ling trong kh&i nudc 6i clia xoang 6i nén duoc bao vé rat tét. Mau cla me va mau
cla thai khéng dwoc tron 1an véi nhau ma chi trao d6i chat dinh dudng, khi qua mang ngan cach
thong qua cudng cda ron cho dén khi sinh dé. Rau thai la mot dia cé kich thudc va khoi lwgng
nhat dinh. T cung ctia nguei me cling Ién 1én vai thai nhi. Thoi gian mang thai (thi gian chira)
la thoi gian tir khi triing da duoc thu tinh cho t6i khi dé ra. Thoi gian mang thai cla nguoi la

khoang 280 ngay (9 thang 10 ngay). Thoi gian mang thai la thay doi tuy theo loai dong vat. Vi
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du trdu la khodng 310 ngay, bo khoang 280 ngay, lon khodng 115 ngay, ché khoang 62 ngay,
méo khoang 58 ngay, thé khodng 30 ngay, clru khoang 117 ngay, dé khoang 65 ngay va voi
khoang 610 ngay (hinh 336, 337, 338, 339, 340 va 341).

Hinh 336. Buong di clia tring va vi tri 1am td binh thuong.
1 Céc nang tring tién trién; 2. Nang tring chin; 3. Rung triéng; 4. Nodn bao II; 5.[Tua voi;
6. Thu tinh; 7 Hop tt; 8. Giai doan hai phoi bao; 9. Giai doan b6n phoi bao; 10. Giai doan tam phéi bao;
11. Giai doan ph6i dau; 12. Niém mac tir cung; 13. Co tir cung; 14. Thanh rau tt cung.

Hinh 337. CAc vi tri lam t6é bat thuwdng (X 1a vi tri lam té binh thwdng).
1. Quai rudt; 2. Mac treo rudt; 3. Budng triing; 4. Lam t8 & 16 trong &ng ¢ t&r cung-
5. Lam to & 6ng c6 tir cung.
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Hinh 338. Suv hinh thanh cac mang phai.
A. TUi phoi; B. Sy lam t6; ¢c. Swtao nhau thai.

1. Khéi t€ bao bén trong; 2. Lép dudng bao; 3. Xoang tli phéi; 4. Ving phoi; 5. Ngoai bi; 6. Trung bi
7. Noi bi; 8. Xoang ngoai phdi; 9. Trung bi va dudng bao tao mang dém; 10. TUi nodn hoang-
11. Xoaing 6 12. L6ng nhiing tivding bao: 13. DAY rén; 14. Tai 8¢ 5. Phdi, 16 T miéil:

17. Tdi nodn hoang; 18. Vung nhau thai

Hinh 339. Cau trdc cla nhau thai.
A. Thai dang phat trién: 1. ¢6 tlr cung; 2. Thai; 3. L6ng nhung dém cla nhau thai; 4. TGi nodn hoang'
5. TGi niéu; 6. Day ron; 7. Dich 6i; 8. Tui 6i; 9. Mang dém; 10. Noi mac t&r cung; 11. Tang co tt cung'
B. Day ron: 12. Dong mau; 13. Mang 6i; 14. Tinh mach rén; 15. Bdng mach rén; 16. M xuat x& tir mang
dém; 17. N6i mac ttr cung; 18. Bong mach nhd me; 19. Tinh mach nhé me; 20 Nhung mao dénrv
21. H6 mau chira day mau me; 22. Tudn hoan thai qua cac mao mach léng nhung dém.

87



88

SINH LY HOC DONG VAT VA NGUQI

Thoi gian mang thai cta thai nhi duc
thuong dat hon thai nhi cdi khoang tir hai dén
ba ngay.

Trong thai ky mang thai co thé ngudi
me di c6 nhimg thay déi chll yéu nhur:

- Duy ui thé vang va bai ti¢t ra

hoocmon progesieron dé bao vé thai va dc ché
su dong duc ud lai.

- Hinh thanh nhau thai dé thuc hién su
trao d6i chét gilta co thé me va bao thai.
Nhau thai
progesteron dé gép phin vao co ché diéu hoa

cing bai ti€t ra hoocmon
thé dich trong thoi ky c6 thai.

- Tir cung phédt trién, niém mac tang
sinh ddy 1én, mdu dén nhiéu hon d€ cung cip
chat dinh dudng va nang lugng cho co thé.

- Trao déi chat ciing dugc tang nhanh.

- Tuan hoan: tim mach tang tin sgé.

- Ho hap: chuyén sang phuong thite ho
hap nguc, tin s6 tang 1én cao nhat 1a vao giai
doan cudi cuia thai nhi do thai chén ép vao co
hoanh.

- Co nang boé may tiéu hod va bai tiét
do bi anh huong chén ép cua thai nén con vat

hoi bi tdo bén phan va di tiéu nhiéu 14n. ..

S. Dé

Khi dia da thdi gian mang thai thi
ngud me va dong vat cdi s€ thuc hién dong
tdc dé. D6 12 qud trinh ddy thai nhi tit trong
tlr cung ra ngoai co thé me. Gid sinh dé 1a
tuy theo loai dong vat. Pong vat nuoéi thi

g (3
G
TR SR

L S S R

Hinh 340. Sy phat trién cla thai
{tudn 8 — 40). Tudn 32 da cé thé séng
déc 13p kha dé dang ngoai bung me.

Hinh 341. Phéi 4 tudn da c6 mam nao, tay,
chin, mat, tim. Day séng va cung nang s& teo
di. Phdi 6 tudn d3 cé thém mam tai, mili, miéng.
Hinh mau den la kich thurdc to biing that cia
phdi 6 tuan. Phéi 5 tuin di gidn dG mam cha
cac ed quan ndi tang. B3 rd trai hay gai.

1. Cung mang; 2. Nao; 3. Tim; 4. Cuéng rén;
5. Budi; 6. Tai; 7. M3t; 8. Mii, miéng; 9. Tay;
10. Cudng rén; 11. Day séng; 12. Miéng; 13. Tim;
14. Gan; 15. Tui mat; 18, Bong dai; 17. Hiu;
18. Phdi; 19. Da day; 20. Tuy; 21. Ruét.

thuong dé vao budi 15i (ngua 12 85%). Ngudi dé nhidu vao ldc tir 22 - 24 gid. Sinh dé duge bt

dau bang nhimg dot co bop cham rai cla tif cung va thudng gém ba giai doan chi y&u sau day

(v6i con ngudi):
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Hinh 342. Bé s&ng trong co thé me:

1. Mau me dua dxy va chat dinh dudng dén
t cung; 2. Rau (nhau thai) I8y 6xy va chat
dinh dudng; 3. Day rén dua dxy va chat dinh
dudng vao cd thé bé.

S.1. Giai doan 1 (A) (khoang 12 gid) thai da dugc chuyén ddn vé ¢ tr cung, mang 6i va
ra, nude 61 duge chay ra, 1am nhén udt am dao (hinh 343 va 344).

Hinh 343. Cac giai doan ciia su d8.
1. Nhau thai; 2. Tui 8i; 3. Bang quang; 4. Niéu dao; 5. Am dao; 6. Cé tr cung; 7. Tryc trang;
8. Nhau thai; 9. Nhau thai; 10. T¢ cung; 11. Day rdn.

5.2. Giai doan 2 (B) (khodng tir 20 phit dén 1 gi%), thai dige ddy ra qua 16 o6 tir cung, am dao
va duoc dé ra ngodi 12 nhd nhiimg loat co bop phéi hup cba cic co tir cung va co cia thinh bung.
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5.3. Giai doan 3 (C) (khoang 10 - 20 phat), nhau va cac mang cla thai sé dwoc bong ra
khoi mang nhay cla t cung va cling dwoc ddy ra bén ngoai. Thoi gian dé ngan hay dai la tuy
theo loai dong vat nhu: thd la 15-20 phit, ngua la 15-30 phat, bo la 20 phiat dén 4 gio va lon
tr 2 - 6 gio...
Trong lwgng cua thai lGc dé ra la tuy theo loai dong vat dwoc so voi trong lwgng co thé
cla me nhir: & nguoi 1a 33%; gau la 5%...

6. Nubi con bang sua me

Trong thoi gian ngwdi me c6 chira, cac tuyén vi va cic Ong tiét stta da duoc 16n 1én thém la
nho céac tac dung clia cdc hoocmon estrogen va progesteron. Thé tich cla vi con tang 1én la nho
vao su tich luy m& va nhan thém mau vao hé mach & vd. Bong tac bl cla con sé gay ra phan xa
tiét stta nhw da kich thich vao tuyén yén dé bai tiét ra hoocmon prolactin. Néu con ma ngimg b,
vai ngay sau s{ta sé bi nglrng tiét va tuyén va sé nho lai.



Chuwong XI. SINH LY SINH SAN 91

Hinh 345. cau tao cac ti€u thuy - nang tuyén vu:
a Of g tuyén don glién; .b KPhé&r'iT(je’ |l:|f) dmi,:;?t t’rié’)g tié:u thlly - nang tuyén;
d. Eh. tiét cia hinh c; e: co fich sira.

Né&u ma con dwgc ba lién tuc thi sita c6 thé bai tiét ra lién tuc (khoana hai nam). Néu me
ma khdng cho con bd, chu ky kinh nguyét cla phu nir va chu ky dong duc clia dong vat cai duoc
tré lai binh thwong, tréng lai tiép tuc chin va rung. Bai voéi con nguoi viéc cho con bl kéo dai
cling la bién phap tam thoi gép phan ké hoach hoa gia dinh. Trong nganh chan nudi dong vat dé
tang duoc sb Itra dé trong ndm hoac dé khai thac dwoc nhiéu stta hon nguoi ta thwong st dung
bién phap la cai sta sém hon, vi sau khi dé tritng méi chua chin ngay la do tuyén yén chuwa bai

tiét ra hoocmon FSH ma thuong phai mat mat thoi gian khoang tlr hai dén ba thang hay lau hon.
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Thanh phéan cda sita me

Néu dem so v6i sita bo thi
sta me c6 thanh phan duwong
lactozo cao hon khodng 50%,
nhung lwgng protein lai thdp hon
khoang tir hai dén ba lan, lirgng
canxi va mot sO ion khac trong stra
me chi bang 1/3 cla stta bo. Trong
sita me c6 thanh phan rdt quan
trong la cac chéat khang thé. Do do,
nhitng dira tré da duoc ba sita me
c6 strc dé khang véi bénh tat t6t
hon nhitng dira tré &n sita bd. Mbi
ngay binh thuong ngudi me cd thé
san xudt ra khoang 1,5 lit stta. Lugng
slta dwoc san xuét ra hang ngay la ién
nhu vay. Vi vay mét lvgng Ion céc
chét dinh du@ng da dwoc rit ra tir co
ihé clia nguwoi me dé dwa vao sira nhu:
50g lipit, 100g dwong lactozo va 2 -
3g canxiphotphat. Do vay, trong thoi
gian nudi con, néu nguwoi me khong
dwoc cung cap day du cac chat dinh
dudng can thiét thi s& dan toi tinh

SINH LY HOC BONG VAT VA NGUOI

Hinh 346. So d6 diéu chinh qua trinh tao va tiét stra cla
tuyén vi bang hoocmon LTHRF - 1a nhan t6 gay tiét
hoocmon kich thé vang.

trang thiéu hut dinh du®ng ¢ ngudi me va sé anh hwong dén sy phat trién cta con va strc khoe

ngudi me.

7. Co ché sinh con duc, cai

7.1. O con nguoi

Hau hét & cac nwdc ty Ié sinh con theo gidi tinh (trai, gai) cling Ia tudi la khéng dong
déu voi nhau. Vi du theo céac théng ké vé ty & gi¢i tinh cla con lGc méi so sinh la thay doi tuy

theo mdi dan tdc, mdi nudc nhu: ct sinh 100 nir nguwdi da den & MY thi da sinh ra 104 nam, &

ngwdi My da trdng 1a 106 nam, ngudi Hy Lap 1a 113 nam. Trai lai & nguwdi Cuba thi ci sinh ra

100 nam thi sinh ra 101 ni*. Theo thdng k& dan s6' ngwdi da trdng & My (ng voi 100 nit thi so'

nam sé giam dan theo do tudi.
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Bang 44. S6 nam @&ng vgi 100 nir theo do tudi

So thi tw D0 tubi S6 nam
1 18 100
2 50 95
3 57 90
4 67 70
5 87 50
6 100 21

Ty 18 nam ni 14 I: 1 du sao ciing 1a van dé hdp dan va cling can duoc quan tam.

7.2. Doi voi dbng vat

Trong nganh chdn nudi thi ty 1é duc, céi la rdt quan trong. Vi du, trong tv nhién dac biét
la trong thu tilth nhan tao thi mot duc 1a c6 thé dimg cho nhiéu cai. Néu mudn c6 nhiéu tring
hav nhiéu sira thi can phai tang ty Ié cai lén va giam ty 1é dwc xudng. Nguoc lai trong mot s6
truong hop khac néu tang duoc ty 1& duc 1én thi cé lgi hon vi gidng duwc thuong la lo hon, san
phdm va thit déu nhiéu hon so véi con cai va chat lvgng thit cling t6t hon (to cla tam, len cla
cull. ..).

(I. Co s6 di truyén hoc vé ty Ié duc, cdi. T€ bao sinh duc duc va cai la sy khac nhau vé
mot cdp NST cdc biét goi la cap NST XY. Vi du & ngudi c6 23 cap NST thi trong dé c6 22 cédp
NST la giéng nhau, con cap NST thit 23 thi & nit gi¢i la cdp NST XX va & nam gi¢i 1a cap NST
XY. O c4, chim, buém ... thi gidng duc lai mang dong giao tr zz, con gidivi cai lai mang di
giao I zw . Nhu vay, gidi tinh ctia con la do cap NST XY hoac cap NST zw quyét dinh.

Bang 45. Gigi tinh cta con theo XY giao t

Giao tw -lop t&r
S6 thi tw Gigi co6 di giao tr
duc cai duc céi
By (nguoi, rudi dam...) XY XX XY XX
Cai (chim, ca, buém...) Z W Y4 W

DP6i vai not s loai dong vat thudc bd canh mang nhu kién, ong va ong Vé trieng lhu tinh
sé phat trién chau khong
c6 NST Y, con duwc c6 NST la xo, con cai la NST XX.

b.Nhi*rng hwéng dé diéu khién gigi tinh

Co6 cac huwéng chinh:

- Huwéng thr nhat tAc dong 1én giao tir v&i nhitng loai c6 con duc la di giao t& (nhu nguoi)
thi khéng sinh con duc 1a do 16i & con duc. BAi véi nhitng loai c6 con céi la di giao tir (nhw
chim cé&...) thi khong sinh con duc 1a do 18i & con cai. Vi vy, dé chi dong vé sinh duc hay céi.
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thi ¢6 thé tac dong lén tinh triing hoac trimg vé1 muc dich lua chon (chon tinh tring Y dé duoc
duc, chon trimg W dé duoc duc). Noi chung, tinh triing dé sinh ra nit & nguoi thuong chita nhié¢u
chét nudi dudng, nén to hon, nang hon va di chuyén cham hon tinh tring dé sinh ra nam.

Trong thitc nghigém, ngudi ta da thir ding “ray” ¢6 dudng kinh 15 riy xac dinh d€ sang loc
tinh triing ¢6 kich thudc to nhé khac nhau, hoac dung mdy 1i tim d€ gan loc tinh triing nang nhe
khéc nhau. Koltsov va Schroder & Lién X6 gia thuyét tinh tring Y tich dién duong, tinh tring X
tich dién am, dé dién di tinh tring trong mot dién trudng phan cyc nham chia doi ddm tinh
triing theo luc hiit - ddy tinh dién (Y sang cuc am, X sang cyc duong). Tuy nhién, ca ba phuong
phdp trén déu chua cho két qua thoa ding.

Gin day, mot s6 tdc gia ding phuong phdp di truyén mién dich, thi du: tiém cho con cdi
tinh trung X (hodc Y) nham gay phéan xa tao khdng thé mién dich d6i vai X (hoic Y). Nha dé
ma loai bo dugc cac hop tir khong mong mudn. Phuong phédp nay ding vé nguyén ly, nhung rat
kho6 thuc hién, vi chua dam bao dugc ky thuat tich riéng tinh trung X va Y thuén khiét. Con mét
phuong phap nifa, 12 can cit vao t6¢ d9 di chuyén cla hai loai tinh triing trong d6 Y thon nhe,
hi€u dong nhung ngheo chét dinh dudng. Con X nang, cdng kénh va hoi y&u, nhung gidu chat
nuéi dudng. So dé tic dong 12 chon thdi diém giao phoi. N&u giao phdi ding ngdy rung trimg, Y
c6 nhiéu trién vong dén trudc véi tning, ta duge gin 100% dyc. Néu giao phdi tir hai dén ba
ngay trude lic rung trimg, thi khi trifng rung, tinh trung Y da mét méi, lai hét chat du trix, nén
tinh tring X ¢6 nhiéu trién vong dén trudc véi trimg ta duge gan 100% cii.

D6i vdi cac loai ¢6 cdi mang di giao tif nhu buém, tim dd ding phuong phdp "chodng
nhiét” titc 1a ngam triing chua thu tinh 10 phiit trong nudc néng 40°C, dé phit dong su phan bao
nhan tao cla trimg, nhd dé ma dugc nhitng thé hé gdm toan tim giéng me, nghia 1a tim c4i.

- Hiténg thit hai tdc déng lén trao doi chdt, bang cach cung cdp cho co thé bd hodc me
nhimg nguyén vat liéu dac tring dé x4y dung wu tién loai di giao tlr ma ta mong mudn, thi du
dién hinh 1a phuong phap tao chia & ong mét. Khi ong chia chét, dan ong tho chi cdn 14y thi
mat dac biét goi 1a "mat chia” dé nuoi bat ¢t du tring nao, du trung 4y ciing s& nd thanh ong
chia (cai). Muén duge ong due, binh thuding vén khéng ¢6 mat trong dan, dé chuin bi cho cudc
bay giao hoan vdi ong chda, ong tho chi cdn thay mat vén dilng dé nuéi u triing thanh ong tha
(cdi khong hoat dong) bang mot thit mat khic, von duoc ché bi€n dé nuoi 4u tring thanh ong duc.

Vi vy, ¢6 the tang ty 1¢ duc cia c4, bang cich cho ca m6i nd an tinh hoan tuoi hay di
ché& bién hoac thitc an ¢6 tdm testosteron.

Ché do an udng, 6 rang c6 thé inh huong dén ty 1 duc/cai. O Anh, tai xir Wales, tdng
16p giau ¢6 dé ra 106,1 trai trén 100 gdi, cong nhéan lanh nghe séng no dii 1: 105,7: cong nhan
khong chuyén, séng thi€u thén: 103,4; hinh nhur diéu kién sdng t6t 1am tang ty 16 trai.

Tuy vay, qua hai cudc chién tranh the gidi dc liét 1914 - 1918 va 1939 - 1945, doi song
vat chat déi kém, kham kho da lam s6 con trai s¢ sinh ciia cdc nuée tham chién tang thém
khodng 1%. Khong hi€u vi sao tir nam 1911 dén nam 1950, tai chau Au, s6 con trai sd sinh lai
tang thém 2% so véi con gai, ¢6 & dé bu trir quy luat tu nhién trai chét nhiéu va chét sém hon
gdi chang?
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- Huéng thir ba tac dong lén moi iruong, khong hiéu tai sao trién vong sinh trai lai cao
trong 14n dé ddu va doi v6i nong thén thi lai dé xay ra hon d6i véi thanh thi. Tring éch dp d 15°C
nd nhiéu duc hon cdi, trong khi 4p & 30°C, nd nhiéu cdi hon dyc. Trong cic thi nghiém cia
Bridgers da doat gial Nobel, rudi ddm nuoi & nhiét do cao ciing dé nhiéu cdi, con nudi & nhiét
do thédp lai d¢ nhiéu duc. Néu nudi trimg da thu tinh va ca méi nd trong nude pha testosteron ty
1é dyre trong dan sé ting dang ké.

- Huténg thit tu, thich hop véi dong vat lém, dé it con, c dé thu tinh binh thudmg, chd thai
16n 8én mitc phan bigt duge dirc, céi, s& giir cac ca thé ding gidi tinh mong mudn, cdn huy bod
céc ca thé khac. Phuong phdp nay rat c6 trién vong, vi hién nay ta dd c¢6 cich chan dodn gidi
tinh rat som.

Nam 1949, trong khi nghién cifu t€ bao nio meo Bar dd phat hién trong dé mot thé
nhuoém mau sim, v& thuc chat 1a mot thé nhiém sic X khong hoat dong, chi ¢é mat trong céc t€
bao cua meo cdi.

Nho hiit nude ¢ da con
va quan sat duéi kinh hién vi
nhimg t€ bao phoi lac trong
d6, nguoi ta di xdc dinh
dugc rdt sém gidi tinh cuia
thai, dé quyét dinh phd hay
gilr. DGi vai vat nudi, ngudi
ta con 14y hén phéi non ra
ngoai dé xdc dinh giot tinh,
r6i dem cdy tra vao da con
phifng thai c6 gidi tinh mong
muon. D6i véi con ngudi,
cich lam dang nghién cidu la
lay tinh trung {dé) va tring
da chin (khé hon) tién hanh
thu tinh nhan tao trong éng
nghiém, nudi mot thoi gian,
dé xac dinh gidi tinh sau dé
mdi cdy vao da con. Budc
quyét dinh d3 duge nha bac
hoc Y - Petruchi thuc hién tir
nam 1961 trén ngudi.

@ viet Nam va nhiéu

nuéc, cfing da tao dugc thai Hinh 347. Sinh con theo gidi tinh (con trai hay con gai).
in vitro va cdy thanh cong
viao da con thd, lon, d&, nguoi



% SINH LY HOC DONG VAT VA NGUOI

va dang thi nghiém lam trén trau, bo... Dac biét la ddi voi con nguoi tai bénh vién phu san
thanh phd' H6 Chi Minh tir ndm 1997 dén nay, nam 2003 tai bénh vién Nhi Ha N6i dd thanh
cong trong phuong phéap thu tinh trong 6ng nghiém va cady phoi.

8. Vo sinh

Trong cac nguyén nhan vé vo sinh thi nguyén nhan la do nam (chong) chiém khoang 40%
va do ni¥ (vo) chi*2 1dioan”0% A0 1"0MAAAo~AAhONg G A6y T giryi nir (vo) thivo
sinh ¢6 thé 1a chwa co thai bao gid va cling cd thé la da cd sinh dé. ¢ nudc ta, theo diéu tra dan
s6' nam 1982 da c6 khodng 13% céac cédp vo chdng bi vé sinh.

Bénh vo silih la bénh s& khdng c6 co hdi co thai néu khéng cé su can thiép cla y té. Vo
chong ldy nhau llong m6t ndm ma cé giao hgp déu dan, khéng st dung cac bién phap tranh thai
ma van khéng mang thai thi dwoc soi 1a vé sinh.

8.1. Nguyén nhan vo sinh do chdng

- Tinh dich khéng cé tinh tring hay c6 nhwng qua it.

- Chét lwgn1 cua tinh trung khong t6t nhu tinh tring c6 hinh thai khéng b nh thuong, cé
nhiéu tinh trung c1 dang, khong di chuyén dwgc hay di chuyén kém. D& qua trinh thu tinh dwoc
dién ra mdt cach binh thuong thi s6 tinh iring c6 hinh thai va cac dic diém bin 1 thuong phai
dat ty 1é la > 30"i

Bang 46. Mot so tieu chuén cua tinh dich dé dam bao qua trinh thu tinh binh  hyong

Tiéu chuén t6i thiéu theo

SO th tw Céac chi so
OoMS Tran Ngoc Can

1 Lwong tinh dich méi 18n xudt tinh 2ml

2 Do pH cua tinh dich 7,2-8

3 Mat dd tinh trung 2 triéu

4 S0 tinh trting di chuyén dugc 50%

5 S6 lwgng linh tring con séng 75%

6 S6 >30% mo%

- Do nhitng khuyét tat clia co quan sinh duc nam gi¢i nhu: tinh hoanéan, tinhhoan lac
chd, khong c6 tinh hoan, liét dwong va duong vat bi cong...

- Do céc di tat thudc vé cdu trdc cla tinh hoan nhu: teo 6ng dan tinh tic  6ngdan tinh
o'ng phéng tinh cting c6 ihé bi teo va bi tic.

- Do mach méau cua tinh hoan bi gidn, lam ri mau va tang nhiét do cuda tinh hoan.
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- Do mé&c mét s6 bénh tat khac nhu: lao dudng tiét niéu, lau, giang mai, quai bi va mot so'
bénh lay truyén qua dudng tinh duc khac da lién quan dén su tao thanh va chét lwgng cla tinh
trung.

- Do cac nguyén nhan vé tuyén ndi tiét nhu: sy phat trién cla tuyén yén va tuyén ndi tiét
sinh duc khdng binh thwong...

8.2. Nguyén nhé&n vo sinh do vo

- Budng tring phat trién khong duoc binh ihirong nén cé thé: khong co triing chin va rung
irng trong chu ky kinh nguyét.

- Chét lvgng cua trirng chin va rung la khéng tot.

- Do hoat dong cla tuyén yén va tuyén sinh duc khong I6t nén lién quan dén chét lwgng
cla trirng, sw chin va rung tring...

- Do thiéu ndng hoocmon tro thai dic biét 1a hoocmon progesteron nén da dan toi chéat
lrgng cla thai va co thé dan toi xay thai.

- Do dudng sinh duc nit c6 cac khuyét tat bdm sinh nhu: tic nghé&n 6ngdan trirng, mang
trinh khong binh thuong, khéng cé am dao, t& cung khong binh thwong.

- Do dudng sinh duc da co cac di tat méc phai nhw: viém nhiém duong sinh duc, ¢ cac
kh6i u & &m dao, &m hd, do nao hdt thai nhieu l1an va do méc cac bénh phu khoa...

- Ché do dinh duwong ciling lién quan dén vo sinh nhu: néu khong du cac chat dinh dudng
can thiét nhu: protein, lipit va gluxit... thi thai nhi sé phat trién khéng dwoc binh thwong, co thé
me qué gay yéu, tir cung mong, cac day chang yéu ciing co thé dan toi say thai.

- Nhitng nguoi phu ni* khdng cé kinh thi hau hét la khéng c6 phéng nodn nghia la vo
sinh. Tuy nhién, ciing c6 truedng hop ngoai 1& 1a van co thai.

- Nhitng phu nir ma man kinh sém do nhiéu nguyén nhan khac nhau (nhuv sy thi€u hut

hoocmon estrogen...)e

- Phu nir do qué béo, qua gay, lao dong quéa ndang nhoc, hoac do tiép xlc voi cac hoa chat
doc hai ciing c6 anh hudng xau dén qua trinh sinh san.

8.3. Nguyén nhan vo sinh do di truyén va cac nguyén nhan khac

Nooai nhirng nguyén nhan v6 sinh do vo hodc chdng con cé nhitng tredng hop vo sinh do
ca hai vo chong. D6 la sv khéng phti hop vé mat sinh ly hodc vé mat di truyén. Chéng han nhu:
am dao clia ngudi vo co tinh axit qua cao khién cho khi di qua am dao, tinh tring bi tiéu diét
nhiéu va mat kha nang thu tinh.

- Céac cap vo chong cung mang nliting gen lan gay bénh hiém nghéo va thai nhi cé thé &
trang thai dong hop tr gen lan gy bénh ma khong phat trién dwgc, gy xdy thai. Vi vay, néu két
hon can huyét thi tAn sO hién twgng dong t hop gen lan gay bénh sé tang cao. Theo thong ké ¢
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t6i 20 - 30% s6 con cha cic cap hon nhan cin huyét thudng bi chét non hodc mang cdc bénh di
truyén bam sinh.

- Su khong tuong hop vé yéu t6 Rhezur (Rh) trong mdu clng [a mot trong nhimg nguyén
nhan giy v6 sinh. Néu ngudi chéng c¢é Rh+, ngudii v Rh- thi thai ¢6 thé mang Rh+. Mdu me s&
san sinh ra mot loai khang thé chéng lai Rh+ clia that va khi vao thai, khdng thé nay s& phd huy
héng cdu ciia thai. Ldn mang thai dau tién thi lugng khdng thé nay trong mau me con it nén thai
¢6 thé phat trién an toan cho dén lic sinh. Nhimg lan c6 thai tiép sau lvgng khang thé nay dugce
tiét ra nhiéu hon nén dé bi x4y thai hoac dé non. Tuong tu nhu vay, su khong tuong hop nhém
mau ABO ciing c6 thé gy xay thai hoac dé non.

- V6 sinh do ré6t loan nhiém sdc thé

+ Hoi chiing Klinefelter & nam do dét bién s& lugng nhiém sac thé gidi tinh & dang XXY.
Nguoi bénh 12 nam nhung khong binh thudng vé tuyén sinh duc, than hinh khong can déi, cao
gdy, chan qu4 dai, tinh hoan nhd, hoocmeon sinh duc nam giam, tri tué cham phadt trién vi khong
thé sinh con.

+ Hoi ching Turner & nit do dot bién nhiém sic thé gidi tinh & dang XO (chi c6 mot
nhiém séc thé gidi tinh X) 1am cho chiéu cao kém phit trién nén 1un, cé ngén, tuyén vii khong
phat trién, hoocmon sinh duc nit giam 1am cho 4m dao hep, tir cung nho, khong ¢é kinh nguyét
va v6 sinh.

+ Vo sinh ciing c6 thé do r6i loan nhiém sic thé thudng nhu hoi ching Down (cé ba
nhiém séc thé thir 21), thudng bi vé sinh, chi mot s6 rdt it c6 kha nang sinh con. Theo diéu tra
clia Bach Quéc Tuyén ti€n hanh & Ha Not nam 1986 thi ty 12 tré em bj hoi chimg Down 1a 5
phan nghin trong tdng s6 tré em sinh ra séng duoc.

Ngoai ra, con ¢6 t6i 10 - 15% trudng hop vo sinh khong tim ra duge nguyén nhan rd rang
hoac khé giai thich. C6 thé do quan hé tinh duc sém, bira bii; c¢6 thé do mic qudn bé sit 1am
gidm qud trinh san sinh tinh tring va triing, 1am giam sy phét trién cfia co quan sinh duc. Cing
c6 thé do anh hudng ciia hod chal, céc tia phdng xa, cdc loai thudc kich thich tinh duc va trang
thdi cang thang v.v... boi vi nhiéu loai hoocmon chiu énh huéng 3 rét clia trang thai cang thing
va xic cam manh. Nhiéu khi ciing c¢6 thé 12 do mu6n ¢6 con lic ddu da fam cho cdc cap vo
chéng lo sq, budn phién thdi qud, gay cang thing kéo dai [am iic ché san xuat cic hoocmon sinh
duc va anh hudng t6i qué trinh hoat dong sinh sian. Vong ludn quin cit thé theo dudi ho va anh
huéng ngay mot xdu lén quan hé tinh duc cia ho va 1am tang nguy co vé sinh.

9. Co sd sinh 1y ca viéc tranh thai

Phan trén cia chuong nay da cho thdy viéc c6 thai phu thuéc vao nhiéu yéu 6 nhw: tinh
tring gap tning dé thu tinh tao thanh hop tir, phoi phai bim duoc vao tir cung dé lam t8 va phat
trién... Co sd sinh 1y chit yéu clia viéc trdnh thai 1 sit dung céc phuong phdp dé ngan cin cdc
qud trinh & trén.

Cac bién phédp tranh thai nham vao cdc muc dich sau: .
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9.1. Ngan cdn khong cho tinh tring gdp trieng dé thyc hién qua trinh thu tinh. Co ché
nay co cdc phuong phdp chd yéu

- Triét sdn nam. bang phuong phip that hay cat 6ng dan tinh lam cho tinh tring khong
duoc phéng vao am dao nén qua trinh thy tinh khong xay ra (hinh 349).

- Triét sdn nit: bang phuong phdp that hay cat 6ng dén tring lam cho tring khong gap
dugc tinh triing nén khong ¢ su thy tinh (hinh 348).

Hinh 348. Dinh san nir. Hinh 349. Binh san nam.
1. Budng trimg; 2. Voi tring; 3. Da con; 4. Am dao.

- Diing bao cao su diwong vat: khi giao hop ¢6 tic dung giit cho tinh triing va tinh dich &
trong bao khong cho vao am dao (hinh 350).

Hinh 350. Phai biét diing bao cao su: deo diing.
- Cdc phiwong phdp dung mang ngan ém dao, mil tit cung, thude diét tinh tring va xuat
tinh ra ngoai déu ngan can khong cho tinh tring vio dugc am dao va tit cung dé lén 6ng din

ining, nén khong thu tinh dugc (hinh 351).
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Hinh 353. Tinh vdéng kinh.

- Tinh vong kinh: dé tranh giao
hop trong nhimg ngay tring cé thé
rung dé tinh tring khong gip dugc
trimg. Tning saw khi ryng cé kha
nang thu tinh trong khoang 12 - 24
gi0 va tinh tring sau khi di vao co
quan sinh duc nir cé kha nang séng
duogc khoang ba ngay. Do dé, néu xédc
dinh dugc ding thoi diém rung tring,
chi cin tranh giao hop trudc khi tritng
rung ba ngay va sau khi tning rung
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Hinh 354, Vian tranh thai.

fr——

Hinh 355, Tiém tranh thai.

hai ngay la chn chan tranh dugc c6 thai. Nhung that khé xac dinh chinh xdc ngay tring rung.

Hon nia, trimg rung 12 mot hién tuong sinh hoc dé dao dong nén cé thé dén som vai ngay hoac

mudn vai ngay. Do d6, cach tinh vong kinh phai thuc hién cdn than, chinh x4c theo huéng din

(hinh 353).
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- Thuéc tranh thai gém cac
loai thugc udng, thudc tiém va thude
cady dudi da danh cho nit gidi ma
thanh phin tdc dung chu yéu Ia

hoocmonprogesteron ¢o tic dung 1am
trc ché€ sy rung trimg, lam dac niém
dich tr cung dé ngan khéng ¢6 tinh
rring lot qua. Hién nay c¢6 khoang
350 nhan thudc vdi trén 50 coéng
thiic cia thudc chifa cdc ham lugng
khac nhau. Do d6 khi sir dung thudc
nhat thiét phai dugc cdn bo y t€
khdm va chi dén cdch ding cu thé
dé loai trir cdc chong chi dinh (hinh
354, 355 va 356).

9.2. Ngan khong cho hop tit
Iam t6 va phat trién thanh thai

Hién nay bién phdp chi yéu
ngan can hop tir 1am (8 va phat trién
la sir dung dung cu tir cung hay con
goi la vong tranh thai (hinh 358).

Tac dung sinh ly cia dung cu
tr cung 13 Jam cho thé vang tiéu
nhanh din dén hién twgng lam giam

hoocmon trg thai progesteron nén
phoi khong phit trién va khong 1am
18 duoc. Ngudi ta con cho rang dung
cu tir cung con lam thay doi niém
mac tf cung vé mat 16 chic va ciu
tric, thay déi tinh chit 1y hod cta
chat nhay trong tir cung va ¢ thé
g4y nén sit co that thuong xuyén ciia
thanh t& cung. Vi vay, dung cu s
cung anh huéng dén su lam 16 va

phét trién cuia phoi.

Hinh 256. C3y tranh thai.

Hinh 358. Dung cu tir cung:

1. Vong Grafenlerg bang bac, ba ¢d; 2. Vong Hall - Stone
bang thép; 3. Vong Zipper quan bing chi ni 16ng nho;
4, Vong Scanawala: chat déo; 5. Véng Lippes. chat déo
ba ¢8, dudi chi ni 16ng.
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10. Mot 50 trudng hop sinh san dac biét
10.1. Co ché sinh nhiéu con va it con

Sinh nhiéu va it con gém hai nhém:

- Nhom de nhiéu con mot ldn la do ¢6 nhiéu tring ciing chin, va rung mot 1an nhu: chuot
dé tir 6 - 12 con/lan, lon dé 6 - 12 con/ldn, tho dé 4-5 con/lan. ..

- Nhém dé mot con mét ldn Ya do chi ¢6 mot trdng chin va rung nhu: ngut, khi, trau, bo,
ngua va voi... Tuy vay, ciing cé trudng hgp @ nhém nay 1a dé nhi€u con trong mot lfa. Vi du,
nha sinh hoc ngudi Anh 1a Enlen tir cudi thé ky XIX da phét hién rang, & ngudi cir c6 87 ldn
sinh mot con, thi fai ¢6 mot 1dn sinh doi va c 87 ldn sinh doi thi lai ¢c6 mét 14n sinh ba... Tan
so sinh dé ¢6 thé 1a thay doi theo ndi giong va cac diéu kién sinh sdng. Vi du: & ngudi My da
den thi quy Juat sinh dé1 cua Enlen la ding. Nhung d6i v61 ngudi Nhat thi lai khdc di (¢ 10.000
ca sinh dé méi c6 mét ca sinh déi). Ngoai ra tudi dé cling cd thé da anh hudng dén s6 con. Nt tudi tir
35 - 39 da dé tam con trd lén thi dé dé sinh doi nhat, réi dén nit dé bay con, sdu con...

Kha nang dé sinh déi con do gen quyét dinh va chi di truyén qua nit, nam khong tham gia
quyét dinh s con/ltta. C6 mot phu nit ngudi Y di dé 11 l4n sinh doi trong 11 nam. ..

Trong sach ky luc quoe t&€ Guinness, ngudi phu nit di sinh dugc nhi€u con nh4t thé gidi la
vg cua mot nong dan Nga tén la Vixiep. Trong 40 nam ngudi phu nt da 27 lin mang thai va
sinh ra dugc 69 ngudi con (c¢é bay ldn sinh ba, va bon l1an sinh bdn).

10.2. Co ché ciia su dong sinh

Co ché cna sy sinh doi ¢6 hai trudmg hop:

- Déng sinh cang tritng: trimg sau khi dd duge thu tinh dé tao thanh hop & thi lién phan
bao nhiéu lan dé tao thanh hai, bén, tdm t€ bao con dugc dinh véi nhau thanh mot khéi. Tuy
vay, cling ¢6 trudng hop (chang han khi ngam hgp 1t vao trong nudc nuéi cay cé thém enzim
trypsin) thi hai t& bao con hoac hin hitu hon 1a bon t& bao chén c¢6 thé tdch & nhau va phdt trién
riéng 1€ thanh nhitng co thé hoan chinh, Cic cd thé dé ¢6 chung bé di truyén, nén ching hoan
toan la giong nhau (cing trai hodc ciung géi, cung nhém mdu, ngoai hinh nhu khuén ddc...).
Hién nay cong ngh¢ cdy truyen phoi  gia sic, dac biét 1a & bd sita v6i nhitng phoi & giai doan
mdi tao thanh, réi cay trd lai vao co thé me nudi dé duge nhidu cd thé dang 12 van dé rat quan
trong trong nganh chan nuoi bo sita (gay nhan tao dé sinh déi hay da thai) (hinh 359, 360, 361,
362). Nhu da trinh bay ¢ trén, néu hai t€ bao con cia ldn phan bao déu tién clia hop tir tich roi
nhau, ta s& c6 sinh ddi cung tning. Nhumg ¢6 trudng hop néu hai t€ bao phéi chi tach rdi nhau
do dang hay lam t6 sat nhau qud thi hai co thé con s& dinh v6i nhau va trd thanh mot quai thai
(sinh doi dinh). V{ du trudng hop sinh doi do mot phu nit Hoa Kiéu & thé ky 19 tai Thai Lan hai
tré dinh v6i nhau theo ki€u d6i mat (dinh nhau & phan nguc). Chi em Bohemia & Tiép Khac
(1878 - 1922) hai tré dinh nhau theo kiéu séng doi (& phdn xuong chau va mot s6 noi quan
chung: truc trang, 4m dao). O Lién X6 cich diay gan 70 nam c6 trudng hop hai chi em Ira va
Galia ¢6 bung va chan chung, than va ddu rieng (hinh 363). O Viéet Nam tai bénh vién Viét Dic
-Ha Noi da ¢6 trudmg hop sinh doi dinh theo kiéu Ira - Galia.
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MGF banh nha
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C. Thar ky sink thai

Hinh 359. B8ng sinh cling trimg tach phdéi muén:
A. Tach phéi hoan 1oan, hai thai ndm chung trong mét tdi 6i {chung 6i, chung dém va chung banh nhau);
B. Tach phéi khdng hoan toan, hai thai dinh nhau va nam trong mét tdi §i; C. Thai ky sinh thai.

Hinh 360. BPong sinh cling trimg tach phai mudn cé dinh thai:
A. Dinh thai vang nguc; B. Thai ky sinh thai.
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Hinh 361. Péng sinh clng tring cé mam phdi tich sém g giai doan phdi diu
(hai phdi ¢6 ti &i, tii d&m, banh nhau riégng: hoic hai tj &i,
cac tii dém va banh nhau dink nhau).
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Hinh 362. Déng sinh ciing trimg c¢6 mdm phai tich déi & giai doan phéi nang (70%) c6 hai tai i,
mot tii d@m va mot banh nhau; cac banh nhau cé thé ¢é théng nai mach.
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O cic dong vat theo
str sdch da ghi lai cing ¢6
nhiéu trudng hop sinh doi
dinh nhau nhu bé hai diu,
ran hai déu...

- Pong sinh khic

tritng

Poi vai cac loal chi
dé mot con mot hifa c6 thé 2\ @
Xay ra truong hop trong
mot chu ky rung nhicu
intng (75% truong hop
quan sat) con sinh d6i 1
hai tnimg ¢6 thé cling gidi
hay khac gidi va trong
sinh mot 1dn nhung chi
giong nhau nhu

anh em sinh ra khac l4n
(hinh 364). Hinh 363. Chi em sinh d&i dinh Ira va Galia.

Giai Joan phdsr

Grai dogn Groi Jean 7 0
nang toim 76

hgp 1o PAL bde

o-@

Har 14i dém  Hari tir

dinh ahay G riéng

,//,IIJ

Har bank nhav
dinh nhov

!I ( Cho ﬂﬁﬂ/ 154
l dém dink nhav

Hinh 364. Ddng sinh khac trimg:
A. Hai i 6i, hai tai dém va hai banh nhau riéng biét; B. Hai tui 6i riéng biét, con hai tui dém va
hai banh nhau dinh vao nhau.
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CAU HOI ONTAP

1.

N v R W

10.
11
12
13.
14.

15.
16.
17.
18.
19.
20.
21.
22,

23,
24,

25.
26.
27.
28.

Sinh san vo tinh 12 gi? Néu cdc hinh thic sinh san vo tinh ciia dong vét. Trong trudng
hep nao thi con ngudi ¢6 hién tugng sinh san vo tinh?

So sanh cdc dic trung cla hinh thic sinh san vo tinh v6i hinh thic sinh san hitu tinh.
M6 ta qui trinh tao dong ciru Dolly.

Hinh thic sinh san hiru tinh dé tién hoa qua cac nganh dong vat nhu thé nao?

Su tao tinh triing da dién ra nhu thé nao trong tinh hoan?

Miéu ta cic dac tinh sinh 1y cia tinh triing.

Hlam lugng va mat do coa tinh trung trong tinh dich cé ¥ nghia nhu the nao dot véi
qua trinh thu tinh cho trimg?

Trinh bay vai trd cua testosteron d6i véi gidng duc.

Miéu ta co ché diéu hoa su bai tiét hoocmon testosteron.

Qua trinh hinh thanh trimg trong buéng tritng dién ra nhu thé€ nao?

Mo ta qué trinh tritng chin va sy rung tritng.

Su hinh thanh va val trd clia thé vang déi véi co thé con céi.

Vai trd cha hoocmon estrogen 1 gi?

Duya vao céc ki€n thitc vé sinh 1y sinh san giai thich cdc hién tugng: day thi, man kinh
va thanh thuc sinh duc & nguoi.

Tém tat cac hién tuong trong chu ky kinh nguyet.

Sy di chuyén ciia tring va tinh tring dién ra nhu th€ nio trong co quan sinh duc cdi?
M6 td qua trinh thu tinh cla noin.

Sur phat trién phoi, thai trong tit cuhg dién ra qua cdc giat doan nao?

Tai sao sira me d6ng vai trd quan trong déi v&i su sinh trudng va phat trién cla wé?
Phan tich cdc huéng diéu khién gidi tinh.

Trinh bay cac nguyén nhan din dén v6 sinh & nguoi.

Gidi thich nguyén nhan vo sinh do nao pha thai qua nhiéu hodc khong ding phuong
phép.

Céc bién phap tranh thai dugc thyc hién dya trén cdc co sd sinh 1y nao?

Neu céc bién phdp phong tranh thai chi yéu, nhitng nguy co v rli ro ¢6 thé xay ra
khi dp dung céc biép phap nay?

MO ta co ché hién tugng ddng sinh ciing trimg.
Giai thich hién wwgng tré dong sinh dinh nhau.
Nguyen nhan cia hién tugng chira ngoai da con 11 gi?

So d6 hod cac qud trinh sinh 1y trong hoat dong sinh san.



CHUOGNG XII
SINH LY VAN PONG

L SUTIEN HOA CUA HE VAN DONG

Chuyén dong 1a mot loai hoat dong dac biét quan trong cua dong vat va con ngudi. Nho
¢6 kha nang chuyén dong ma dong vat c6 thé di chuyén dugce tir noi ndy dén noi khic dé kiém
an, (im noi & va tim ban ddi ciia minh. G dong vat, chic nang di chuyén vi van déng dugc thuc
hién nhd mot loai mo da duge chuyén hod. Dd la md co, loai md nay két hop véi hé thong
xuong ma né bam vao, dac biét 1a su chuyén dong cha cic loai khdp xuong. Trong qua trinh
tién hod clia dong vat, mo xuong va mo co ngay cang dugce biét hoa theo chiéu hudng phan hod
d4n vé cdu tao va chuyén hod dan vé chiic nang. Do d6, su van dong cha dong vat ngay cang s
nén phong phd, nhanh hon va chinh xdc hon.

O mot s6 nguyén sinh dong vat nhu amip, si di chuyén clia co thé duge thuc hién la nho
chat nguyén sinh. Con & mot s6 nguyén sinh dong vat khdc nhu thao tring, trong 16p ngoai clia
t& bao chit da c6 nhiing to ¢ hay cic soi co cimg.

Dong vat da bao, cdc t€ bao co di dugc hinh thanh va biét hod dan, ldc dau la cic t€ bao
biéu m6 - co hén hop va dén giun dep da ¢6 cdc té€ bao co chuyén biét.

Giun va cdc dong vat than mém béc thap, phin Ién cdc co trong co thé 1a co tron, chi c6
mot phan nho co va co tim 1 ¢6 van ngang. O nhuyén thé bac cao, hiu nhit toan bd ¢o trong co
thé déu c6 van ngang. O dong vat chan dot da ¢6 cdc co van dién hinh va timg co dd bam chac
vao xuong 1am cho dong tdc trd nén nhanh, manh hon.

Pong vat c6 day song, bar dau tir cd ludng tiém, co da duge bi¢t hod cao va duoc phan
biét thanh co van va co tron riéng biét. Vé mat chitc nang cia co ciing da ¢é su chuyén hod 16
rét. Cdc co van thuc hién chiic nang van dong cia co thé va cac co tron thuc hién chitc nang co
bGp chia cac co quan bén trong co thé.

Pong vat ¢6 xuong s6ng, theo phurong thifc ti€n hod vé mat cau tao va sy phirc tap vé cdc
chitc nang van dong nén di xuit hién thém cdc co va cdc nhém co két hop véi cac xuong khéc

nhau dé thuc hién chic nang van dong va sinh song clia co thé.
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Il. CAU TAO VA CHUC PHAN CUA BO XUONG

1. Bac diém cla bd xwong nguoi
1.1. Phéan loai xuong
B0 xirung nguwdi gdm 600 xwong khac nhau, mdi xwong déu cd tén goi riéng. Cac xuong
dugc phan loai theo ngoai hinh cla ching bao gom: xwong dai (xuwong canh tay va xuong
dui...) va xwong ngan (xuong cd tay va xwong c6 chan...), cac xuong det (nhw xwong so) co
hinh dang gidng cai dia véi cAc mat réng, cac xwong tron (nhw xwong banh ché) c6 hinh tron,
cac xwong khoéng déu (nhv xwong séng va xuong mat) c¢é hinh dang khac nhau (hinh 365).

Hop so
Xuong ham trén
Xuong hdm duoi—
Xuong
Xuong bé Xuong canh tay
Xuong Uc
Cot s6ng
Xuwong quay
L Xuong tru
Xueiig hdng
) ) Xuwong ciuig
Xitona hang
(mu)
Xuuiig ngoi
Xuong dai Dot ngon tay
Xuong ban tay
Khéi xwong c6 tay
x«rongbénh
Xuong chay
Xuong mar

xnang c6 chan
ban chan
ngén chan

Hinh 365. B xwong nguoi (Theo Sylvia S Macier, 2001)
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Cac xuong cta bd xwong khong bang phang, ching c6 cac 6 khép va cac méau tai nhiéu
khop khac nhau. Chung cling c6 cac chd nho ra goi la cac mém noi cac co bam vao. Bong thoi
cling ¢6 cac 16 cho day than kinh va mach mau di qua

1.2. Cau tric cla xuong

Xuwong chi yéu dwgc cau tao tlr mot sO té chirc trong d6 chu yéu la tlr cac moé xwong bao
goém: cac mo lién két xuwong, mo lién két sun va cac mo lién két sgi. Cac mo lién két chira céac té
bao dwgc phan tach bdi mot chat co ban chira cic sgi. Bén trong xwong cé dich tuy, xuong cé
chita hé thong cac day than kinh va mach mau day dac.

- Thanh phan hoa hoc ctia xuong: xwong cé cdu trGc gdom hai loai chat co ban dé la chat
hitu co (cot giao) chiém 1/3 va chat vo co chiém 2/3 khéi lwgng xwong. S két hop gitra hai
thanh phan nay da tao nén kha nang vira dan hoi vira ran chic ctia xwong nho d6 xuong cé thé
chiu dwoc cac tac dong co hoc manh. Trong qua trinh phat trién va sinh treong cla co thé ti 1é
gitba hai thanh phan nay thay doi. Xwong tré em co ti 16 chat hitu co cao hon so véi ngwoi I6n,
I6p tudi cang cao ti 1& chat vo co cang tang 1&n vi thé ngudi cao tudi thudng dé bi gdy xwong hon

S0 V@i ngudi tré.

- M6 xwong: MO xuong cing c6 cau tric bao gom cac mo lién két co6 chra cac mudi
khoang lam mo tré nén khoé va chéc, nhét la canxi phdt phat b6 sung va cac soi protein. Xwong
dac duoc t6 chirc chat ché va cdu tao bang cac don vi hinh 6ng goi la cac haver. Trong mét cét
ngang clia mot haver, cac té bao xwong ndm & trong cac khoang nhd dwoc sip xép thanh nhiéu
vong ddng tdm guanh mat 6ng trung tdm (hinh 366). Chat co ban lap day cac khodng tréng gitra
cac ké. Cac 6ng nho goi la cac ridnh chay qua chat co ban ndi cac ké voi nhau va véi éng trung
tdm. Ong trung tdm c6 cdc mach mau, mach bach huyét va cac day than kinh. Céc rdnh mang
cac chat dinh dudng tlr mach mau trong khoang trung tam t6i cac té bao trong ké.

Mo xuwong x0p cé cdu tric bén ngoai khong cd td chic chat ché nhv md xuwong clng.
Xuong x0p chira nhigu dia mong dugc phan tach nhau bdi cac khoang tréng khong déu, nho dé
lam cho xuong x6p nhe hon xwong ddc nhung khong vi thé ma kém bén vitng. Gidng voi cac
thanh gidng duoc dung trong kién tric nha cira, cac dia méng giang nhau tao nén stc chiu dung
clia xwong. Cac khodng tréng clia xwong x6p thwong dwoc 1dp day bang tly dé xuong (day la noi
sinh ra cac loai té bao mau).

M6 sun: M6 sun khdng chic nhy mé xuong nhung mé sun linh dong hon bdi thanh phan
cdu tric cla sun c6 chat gidng keo, chira nhiéu soi collagen va soi dan héi. Céac té bao sun nam
trong cac ké dugc nhom lai thanh nhém khéng déu. Sun khong c6 day than kinh, diéu nay tao
thuan loi cho vai tro d& cac khép noi cac luc chuyén dong cé cwong dé manh. Sun khong co

mach mau cho nén n6 cham lanh khi bi ton thuong.
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Xuong dac L
Te bao Té bao xiiong
Il ong trong cac ke
cac nnug

L& xuoug hé Haver

Ong trung tam

Sun khép

Xltong xép

chtra tuy

xuong do
Xuong dic I

100 |im
Mang xu0lig
Khonng tay Mach mau
chin tiiy
Xuong vang
Xuong x6p
Ranh nho
Nguyén bao xuang
Mach mnu

Té bao xuong Nlian

Hinh 366. cdu tric cta xwong éng (Theo Sylvia s. Mader, 2001)

C6 ba loai sun khac nhau & chat co ban va sw sip xép cla cac soi trong chat co ban. Sun
trong chic chén va hoi linh ddng. Chéat co ban clia sun nay ddng nhat, trdng va trong chia nhiéu
soi collagen. Sun trong thuong ndm trong cau trdc tan cung cda xwong dai, xwong 14 mia trong
khoang mii, cu6i xwong suon, thanh quan va khi quan. Sun sgi ¢ cau tric gom chat co ban véi
cac hang rong cua cac soi collagen day. Sun sgi c6 thé chiu dwoc strc cang va ap suat, né c6 mat
& nhitng noi doi hoi kha nang chiu luc cao nhu trong cac dia gian dot séng va & sun dau gbi. Sun
dan lidi la loai c6 kha nang linh dong hon sun trong vi chat co ban ctia né chi yéu chira cac sgi
dan hoi. Loai sun nay tham gia cau tric cac t& chirc nhu vanh tai hay ndp thanh quan.
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- Mo lién két soi: M6 lién két sgi c6 cdu tric bao gdbm cac hang té bao goi la cac nguyén
bao sgi, chiing dwgc phan tach bdi cac bé soi collagen. M6 nay tao nén cac day chang ndi xwong
voi xuong va voi gan, n6i co véi xwong tai cac khop.

1.3. Sy tang trudng va phai trién cta xwong

Céc té bao tham gia vao qua trinh tang tredng va phét trién xwong

T € bao xwong nguyén thay la loai té bao khdng chuyén héa c6 mat & phan trong ctia mang
Xuong, & mang trong va trong dng trung tam ctia xwong dac. Nguyén bao xuong la loai t€' bao
tao xuwong cé ngudn goc tlr cAc té bao xuwong nguyén thdy, ching ¢ vai tro tiét cdc chat co ban
dac trung cho xuwong. Té bao xwong la loai té bao xwong trwdng thanh dugc sinh ra tir cac
nguyén bao xuong. Ngay khi cac nguyén bao xuong dugc bao quanh bang chét co ban thi ching
trd thanh cac té bao xwong & trong xuong. T € bao hdy xwong duoc cho la cé ngudn goc tir t€ bao
bach cdu mono trong tdy dé xwong. T€ bao hly xuwong tién hanh hat xwong, ching phan hay
xwrong va chuyén canxi cung phot phat vao mau. Cong viéc nay rat quan trong vaéi quéa trinh tang
trudng va hoi phuc clia xwong.

Qua trinh tang truéng va phat trién clia xwong

Qua trinh hinh thanh xuong bat dau tir trong thoi ki phat trién phdi thai. Ban dau cac mo
xwong dwgc hinh thanh do cac osteoblast phat trién thanh céc té bao xwong sau clé cac
oskeoblast pha huy céac t6 chirc xwong ban dau. Qua trinh hinh thanh va pha huy xay ra déng
thoi tao nén nhip diéu phat trién cta xwong tlr d6 tao nén hinh dang cau tric twong (ng cla
xuong. Xuong duoc cdu tao bang cdc md sdng, vi thé kha nang téng trwdng cta né cé lién quan
té¢i mot vai loai té bao khac.

Céc xuong cua bd xwong hinh thanh trong qué trinh phat trién phdi theo hai cach khac
nhau, dé la qua trinh héa xwong ndi mang va qua trinh héa xwoeng noi sun.

Trong qua trinh hdéa xuwong ndi mang, cac xwong phat trién gitra cac dai mo lién két. Cac
t& bao c6 ngudn gdc tir cac té bao md lién két trd thanh cac nguyén bao xwong nam trong chat
co ban theo nhigéu hwéng khac nhau, qua doé tao nén céac thd clia xwong x6p. Cac nguyén bao
xuong khac lién két véi mang xuong tao xwong dac che phu bé mat xwong x6p. Cac nguyén bao
Xuong nay tré thanh céac té bao xwong khi ching dugc chét co ban bao quanh.

Hau hét cac xwong trong bd xuong ngudi dwoc hinh thanh bang qua trinh hda xwong noi
sun. Cac md hinh sun trong xuét hién trong qua trinh phat trién bao thai dwoc thay thé bdi céc
xuwong khi qué trinh phat trién tiép dién.

Trong qué trinh héa xwong ndi sun clia mdt xwong dai, sun bat dau phan hay & trung
tam cla than xuong (than xwong lic nay dd dugc bao béi mang xwong) (hinh 367). Cac nguyén
bao xwong xam nhap vao ving nay va bat dau tao xuong x8p trong khu vuc dugc goi la trung
tam hoa xuong so cdp. Cac nguyén bao xuwong khac tao xwong ddc nam dudi mang xuong. Khi
xuong dac day lén, xwong x0p cla than xwong bi phan hiy béi cac té bao hly xwong va khoang
trong duoc tao ra trg thanh khoang tay.
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Sau khi sinh, cac phan tan cung (cudi) cta xwong dang phat trién tiép tuc tang treong sau
d6 céac trung tdm hda xwong tR( cdp da xudt hién trong vung nay. Cac mau sé hinh thanh xuwong
x0p va ching khong bi phan hidy nira. M6t dai sun goi la dia tdng truéng con lai gilta trung tam
héa xuwong so cdp va mdi trung thm hoéa xwong thi cdp. Céac chi tiép tuc ting chidu dai va chiéu
rong chirng nao van con céc dia sun. Téc dd tng trwong duwoc kiém soat boi cac hoocmon ting
trudng va hoocmon gidi tinh. Cu6i cung cac dia sun cling hoéa xuong va xwong hoan thién viéc

tang trudng.

Xuoiig xop
Trung téim

Modngxvong Xuong dac boaxreng thi cdp

gnngphnttridn dangphattrién
Khudn sun

Tamg tin Trung tém
hoa xvong so ciyp hoa wiiong thi cap

Piatangtrudng

Hinh 367. Qua trinh hdéa xwong ndi sun

(Theo Kent M, Van De Graff. 2000)

Qua trinh tai to clitrc clia xuwong

Xwong lién tiép dwoc phan hiy va tai to chirc lai. Cac té bao hliy xwong (cd ngudn goc tir
cac té bao bach cau mono trong tdy dé xwong) phan hiy xwong, loai bd cac té bao hong va
chuyén canxi vao mau. Sau mdt thoi gian khodng ba tuan, cac té bao hly xuong bién mat va
xuwong duwgc stra chira boi hoat ddng cla cac nguyén bao xuong. Khi tao xwong méi, cdc nguyén
bao xwong 14y canxi tir mau. Cubi cing mot sd' té bao nay bi mac vao chat co ban do ching tiét
ra va bién doi thanh té bao xuong (cac té bao co trong ké clia cac haver).

Vi thé, théng qua qué trinh tai t6 chirc, mé xwong cii duoc thay thé bang md xwong moi.
Bdi qua trinh tai t6 chirc xay ra lién tuc cho nén do day cula cac xwong cé thé thay dbi. Qua trinh
hoat déng cla co thé va can bang hoocmon cé thé tac dong téi do day clha xwong. Mot diédu
dwong nhv xa la la nguoi trudng thanh hinh nhw can nhiéu canxi trong khau phan an (khoang
1.000 dén 1.500mg/ngay) hon so véi tré nho dé thic day hoat dong clia cac nguyén bao xwong.
Né&u khong thi bénh lodng xwong (xwong yéu, méng va dé gay) cé thé xay ra.
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1.4. Qua trinh phuc héi clia xwong

Trong qua trinh hoat dong xwong cé thé bi gay hay nit, qua trinh phuc hdi xwong la rat
can thiét nham phuc héi xwong. Quéa trinh phuc hdi ctia xwong dién ra song song Vvéi qué trinh
phat trién cta xwong (hinh 368) ngoai trir bwdc dau tién cd khdi tu mau cho thay chan thuong da
Xay ra va roi cac sun sgi thay sun trong xay ra tridc qua trinh san xut clia xwung dac. Cac giai
doan phuc hoi xwong bao gom:

khoang tréng gilra cac xwong gay'vao thoi diém 6-8h sau khi gdy.

Giai doan 2. Seo sun sgi: Qua trinh sira chita mo bat dau va sun soi 14p day khoang trong
gitra cac mau thira ciia xwong gy trong thoi gian khoang 3 luan.

Giai doan 3. Seo .xuong: Cac nguyén bao xuong sinh cac th¢ cla xwoig x6p va chuyén
hoa seo sun sgi thanh seo xwong, seo xwong ndi cac xuong gay lai véi nhau.'qua trinh nay kéo
dai khoang 3-4 thang.

Giai doan 4. Qua trinh tai td chirc: Cac nguyén bao xwong tao nén xuong dac méi @ mat
ngoai va cac té bao huy xwong hit lai xwong xop, qua dé tao mot khoang tuy nliéi.

Mang xuong KI1i6i tu mau Sun lién két
Xwong doc Khoang tay Xuoiig x6p
1. Khoi tL,leéu 2. Seo xwong sun soi
Seo xuong Cho gay cln liér
3. Seo xwong 4. Qua trinh tai to chuc

Hinh 368. Su phuc hdi clla xwong bi gay (Theo Kent M. Van De Graff, 2000)
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CO nhiéu loai gdy xwong: Gay hoan toan néu xuong bi gay hét va la gy khong hoan toan
néu xuong khong bi tach ra lam hai phan. Mgt vét gdy la vét gdy don gian néu né khong lam ton
thwong da hay co va la vét gdy phic tap néu ndé lam ton ihwong da hay co. Gdy ném chét co
nghTa la cdc mau gdy chén vao nhau va gdy xoan xay ra khi c6 mot vét gdy ta toi do van xuwong
do va cham co hoc manh.

2. Cau trlc va hoat déng cua khép xuung

2.1. Phan loai khép

Co ba loai khép: khép soi, khép sun va khép hoat dich. Cac khép sgi (vi du: cac dwong
khop gitta cac xwong so) bat dong. Cac khdp sun dugc ndi nhau bang sun trong (nhu sun swon
nbi cac xuong swon voi xwong (rc) hodc bang sun soi (nhu trong cac dia gian dét séng). Cac
khdp sun cd thé di chuyén & mirc d6 nho - ban dong. Cac khép hoat dich c6 thé di chuyén tv do
hun (khép goi, khép vai,..), con goi la khép dong.

Trong cac khép ké trén, khop hoat dich déng vai tro quan trong cho sy van dong cla co
thé. C6 nhiéu loai khdp hoat dich khac nhau, méi khép hoat dich gom hai xwong dugc phan tach
nhau bang mdt khoang. Cac day chang gil* hai xwong & ding chd va ching tao nén mot bao
khop. Céc gan ciing gitp lam 6n dinh khép. Bao khop dugc 16t bang mot mang sun hoat dich,
mang nay tao cac dich hoat la chét boi tron cho khép (hinh 369).

————— Xttollg dui—m
—- Gan ta (lau
___Mang
hoat clirh
Chat béo — Tui hoat dich

Xu <nig
bauh rlie

——- Til hoat dich

— Day chang—

xnoiig banh ché
Xuoiigcliay

Hinh 369. Khép gdi (Theo Sylvia S Mader, 2001)



Chuong XI1. SINH LY VAN BDONG 115

Cac loai khép dong gdom cd: khép dau goi va khuyu tay con goi la khép ban 1€' vi chiing
cho phép cac chuyén dong chi theo mot hwdéng gidng nhw cai ban Ié clra. Khop gitta xwong tru
va xuong quay truc diing la khép truc, khép nay chi cho phép chuyén dong quay vong va cé thé
di dong nhiéu hon la cac khép hinh cau (ho khép chau dui) cta xwong chau. Cac khép loai nay
cho phép chuyén ddng & tat c& moi mat phang tham chi 1a chuyén déng quay tron. Chuyén dong
do cac khép hoat dich dugc dién ta trong hinh 370.

Gap

a. Cl dong goc

Qutiy vong Up Pao Lit
b. Cu dau* quay véng ¢ Cu dong dic biét

Hinh 370. Céac clr dong cua khép

2.2. Cac clr dong cua khép hoat dich

Céac co van nguyén ven dugc bam vao xwong nho cac gan (gan giup mé rong khép). Khi
mot co co, mdt xuong sé chuyén déng trong moi tuwong tac voi xwong khac. Co nhiéu loai clr
dong pho bién hon sé duoc trinh bay sau day:

- Céac clr dong goc:

Gap lam giam goc. c dong gép cta khuyu tay 1am di chuyén cng tay vé phia trén canh
tay; cir dong gép clia dau gbi 1am di chuyén cang chan vé phia trén cta chan. Gap mu Ia cr dong
uén cla ban chan Ién trén khi chdng ta ding bang got chan. Gap gan ban chan 1a cir dong gap
clia ban chan xuéng dudi khi ching ta dirng bang cac ngoén chan.

Dubi lam tang g6c khép. Clr dong dudi clia khuyu tay gap lam thang tay tao mot goc 180"
tai khuyu tay. Dudi qua muc xay ra khi mot phan cla co thé dudi qua 180". Pau va than c6 thé

thuc hién dwoc ctr dong nay.
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Kligp la cir dong clia mdt phan cla co thé hwongtdi dudng trung tam.Vi du: cl dong
khép clia tay hodc chan bén nay vé bén kia clia co thé.

Dung la cr dong clia mot phan cua co thé sang bén,xa khéi dwong trung tam. Clr dong
dang clia tay hodc chan lam chan hodc tay xa khdi co thé.

- Céc clr dong vong tron:

Quay vong la cr dong ctia mot phan clia co thé xoay quanh truc cua chinh minh (khi dau
Iac dd tra 1oi “khd|

Lat HIUQ la ci ddng quay vong cla phan dudi cla tay dé long ban tay hudng Ién trén; (p
la clt dong nguoc lai véi lat.

Xoal\ la clr dong clia mot phan co thé trong mét vong tron rong (nhu khi mét nguoi quay
tron tay ctia minh); Néu clr dong nay dwoc quan sat can than thi co thé thdy tay sé lao ra mot
hinh nén trong khi xoay boi vi dau gan phia so cla tay la dau co dinh.

- Céac ctr (I6ng dac biét:

Dao va lat la cac thuat ngl chi ap dung cho ban chan. Bao la clr ddng quay cua ban chan
dé long ban chan hwéng ra ngoai.

Nantlén \a ha xudng lan lwot la cac clr dong ndng lén va ha xuéng clia mot phan co thé
(khi nhan vai).

2.3. VitPm Kiatp

Cac khdp hoat dich 1a d6i urgng clia bénh viém khop. Viém khop dan t¢ thoai hoa gay
dau va kho van cong. Viém khép dang thdp gay huv hai nhiéu hon so véi viém chép man tinh.
Viém khop dang thap 1a bénh tw mién xuét hién khi co thé bi nhiém khuiin khing kiém soat.
Mot khang thé” soi la tac nhan dang thap tan cdng cac mang hoat dich va phan iing viém xay ra
sé pha hay cac sun khép. Khi cac sun khép bi thodi héa, bao khép mo rong @ thé bi cac mo
lien két sgi xam 1hap hodc Xuong cé thé gan lai véi nhau.

Vicm khdpman tinh bat ddu khi khép phai hoat dong quéa tai. Stc nén va s mai mon lién
tuc lam ton hai sun khép (cac sun nay lién tuc dwoc thay thé). Cudi cung, sun chép bi yéu di,
t6n thuong va mon dan hoan toan & mot s6 khu Vuc. Khi bénh nav tién trién, cac xuong tiép xuc
day Ién va tao cac 10i xwong 1am cac dau xuong mé rong va clr dong cla khép bi lan ché.

Giam clin c6 thé lam nhe bét bénh viém khap. Bot di khoang 1,5 kg c6 thé' lam giam stc
nang lén khép hangToa”*nc° oM lairdirivon *nmna{mruu”r~n~>e gilp hdi phuc
céc co (cac co co vai tro lam 0n dinh khdp); cac hoat dong tranh va cham nhu di xe dap, boi 10i
la tot nhat. Thu6c giam dau va dung gay hodc khung tap di thich hgp cling c6 thé gilp cai thién
van dong. Thay cac khop bi tdn hai bang khap gia (khép nhan tao) c6 thé dwoc st dung.

3. Cac bat thwong cua xuung-khip

Bénh lodng xwong la tinh trang xwong bi yéu do sy gidm sat khéi lvwng bd xwong.
Irong suét cudc doi, xwong ludn ludn dugc tai t6 chirc. O co thé tré dang tang trudng, téc do
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hinh thanh xwong Ién hon toc do phan hly xwong. Khéi lugng xwong tiép tuc tdng cho dén tudi
20-30. Sau do, ty lé hinh thanh va phan hly xwong can bang nhau cho dén tudi 40-50. ROi qua
trinh hdly xwong dién ra nhanh hon qué trinh hinh thanh va téng khéi lvong xwong giam dan.

Theo thoi gian, nam gidi cé thé mat 25% va nir gidi c6 thé mat 35% khoi lwgng xwong
cla co thé minh. Nhung ching ta phai biét rang di sao nam gidi thudng cd xwong dic hon so
voi nlr gi¢i va lugng hoocmon testosterone (hoocmon sinh duc nam) cua nam giéi khéng giam
manh ngay ca khi da 65 tudi trd 1én. Nguoc lai, lirgiig estrogen (hoocmon sinh duc nir) & nit gidi
lai bat dau gidm & tam tudi 45. Boi vi cac hoocmon nay c6 vai trd quan trong trong viéc duy tri
dd bén cla xuong cho nén c6 khac biét sau: nit gidi dé bi gdy xwong hon nam gidi, cac xwong
ddc biét dé gdy la xwong chau, cot séng, cac xwong dai va khung chau. Mic du bénh lodng
xwrong cé thé la hau qua cla nhiéu qua trinh bénh tat khac nhau nhung vé co ban né la bénh cua
qua trinh 130 hoa.

C6 nhiéu céach tranh bi lodng xuong khi gia. Lugng canxi di trong khau phan an trong
su6t cudc doi la mot nhan to6 quan trong gilp bao vé co ihé chdng lodng xwong. Vién Y hoc
Qudc gia Hoa Ky khuyén nghi hap thu lwgng canxi 1.200-1.500 mg/ngay trong giai doan day
thi. Nam gi¢i va ni¥ gi¢i can 1.000 mg/ngay cho dén tubi 65 va 1.500 mg/ngay & giai doan sau
65 tudi. Vi phu ni* & giai doan sau man kinh ma khéng dung liéu phap thay thé estrogen thi
nén hap thu 1.500 mg/ngay.

Mot lwgng nhé vitamin D cling can cho qua trinh hap thu canxi tir hé tiéu hda. Tiép xlc
vGi anh ndng mat troi 1a didu can thiét cho phép da c6 thé téng hop dugc vitamin D.

Céac phu nir sau méan kinh ¢c6 mot trong cac nhan t6' nguy co sau nén di kiém tra mat do
Xuong cla minh:

- Ngudi da trang hodc ngudi Chau A.

- Co thé méng.

- Tién sl gia dinh d& c6 nguoi bi lodng xuong.

- Giai doan tién méan kinh (trwéc tudi 45).

- Hat thudc 4.

- Khau phan an it canxi hoéc tiéu thu nhiéu rvou va caphéin.
- C6 16i sdng tinh tai.

Hién nay mat do xwong dwoc do bang phuong phap do dd dam xuong kép. Phuong phéap
nay do mat do xwong dua trén qué trinh hap thu cac photon sinh ra boi mot 6ng tia X. Mot ngay
oan day co6 thé xét nghiém mau va nuoc tiéu dé phat hién cac dau hiéu clia s mat xwong. Sau
d6 cac bac sy co thé sang loc ra nhitng phu ni¥ cao tudi va nhirtng nam gi¢i cé nguy co bi lodng
Xuong.

Néu xwong méng, thi nén dung cac phuong phap khac dé phuc hdi mat do xwong béi
thamchi mét sy tang nhe mat dé xwong cling giup tranh gayxuwong.Thong thwdng, cac chuyén
gia cho rang liéu phap estrogen la mot tri lieu ding chophuni sau  man kinh. Sy thay thé
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hormone hiéu qua nhat khi tién hanh vao thoi diém dau cia mén kinh va tiép tuc trong mot thoi
gian dai. Sy két hop cla thay thEhoocmonva tap thé duc rd rang sé mang lai nhitng két qua tot
nhat. Néu muén, estrogen cé thé duoc thay hang mot dugc pham tong hop gidng estrogen, thudc
nay c6 hoat dong chon loc véi xuwong chi khéng tac déng I&n hang loat cac co quan khac nhw
estrogen.

Hinh 371. Xwong binh thudng va xwong bib ¢t lodng xwong
(Theo Kent M, Van De Graff, 2000)
Nhitng nguo rét it hoat ddng (nhw nhitng ngudi phai ndm liét sivong) sé& bi mat khéi
Ilvong xuong cao gap 25 lan so véi nhitng nguoi hoat dong & mic trung binh. Vi the, tap thé duc
déu dan, vira phai nhu di bd hoic chay bd 1a nhitng cach tét dé duy tri sw vitng chic cla xuong.

1. SINH LY Co

1. Phéan loai co

O cac dong vat cd xwong sdng c6 hai loai co chinh 1a co tron va co van. Ngoai ra con c6
co tim voi phrong thic cdu tao va hoat dong theo nhitng quy luat riéng cta né.
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1.1. Cotron

Co tron la loai co
tham gia vao thanh phan cau
tao ctia mot sO ndi quan nhu
& thanh 6ng tiéu hoa, thanh
mach mau, thanh cac tuyén,
bang qua
quan, t
tron la mot té bao hinh thoi,
c6 mot nhan lidm gira phan
phinh to nhéat cla soi co
(hinh 372).

Soi co tron cd chiéu

Hinh 372. cau tao té bao co tron.
1. Mang t& bao; 2. T€ bao chat; 3. Nh

dai vao khodn; 20 - 500 fxm, dwdng kinh vao khodng 2 -5 Jim. Trong té bao chat cla t6 hao co

tron c6 nhiéu sgi to co manh co cdu tric dong nhét, xép song song sudt doc chiéu (lai cta soi co.

Do d6, soi co tron khdng c6 cac van ngang. Gilra cac sgi co tron ¢ nhitng chd ndi ti€p nhau nén

xung dong tlr Lac sgi co nay cé thé lan truyém sang céac sgi co khac.

Hinh 373. M6 co tron.

1. Soi co tron cét ngang; 2. Soi co tron cat doc.

1.2. Co van

Hau hét cac co cla co thé la co van (co xuong). Cac co van bao gom tat ca cac co xwong
va mot s6 co phan bd' & cac ndi quan nhir co thit van & c6 bang quang, & truc trang v.v... Céc té

bao cv van la nhitng soi co cd chiéu dai vao khoang 4-10 mm va dwong kinh vao khoang 10 -

40 |im . Cac sgi co van c6 nguyén sinh chat khdng dong nhat va c6 céc van ngang. Co van cé chiic

nang la thic hién nhitng clr dong theo y mudn, nghta la chiu si diéu khién clia vo ndo (hinh 374).

Hinh 374. cdu tao cuUa té bao co van.

1 Mang té bao; 2. Co twong; 3. Ty thé; 4. To co.



120 SINH LY HOC DONG VAT VA NGUQI

1.3. Cotim

Mo cd tim 1a loai mé dugc biét hod mot cach rat dac biét dé phi hop véi chic ning co
bop lien tuc cla tim. Co tim vifa c6 tinh chat cha co véan lai vira c6 tinh chat cia co tron. V€ mat
AU tao, ca tim 6 nhitng dac diém géan giéng vdi co van. Cic sgi co tim ¢6 nhitng van ngang va
nhiéu nhan nhu soi co van nhing nhan khong ndm & gan mang ma nam & gilta s¢i co. Cdc soi co
tim duoge néi vdi nhau bai cdc dia noi. () mot s6 diém, mang cha hai soi co &p sdt vao nhau. Nhgy
dé, xung dong dugc din truyén rat nhanh tir sgi co nay sang soi co khdc, gan nhu dong thai véi
nhau. Vi vay, khi mot t€ bao hung phén thi séng hung phan nhanh chéng truyén dén tat ca cac
sO1 cia co tim nén toan bd khdi co tim hoat dong nhu mét lién bao (hinh 3753).

Hinh 375. Cau tao cua cd tim.
1. Vach ngan gilta cac 1€ bao cd; 2. Dia ndi gilta cac sdi co; 3. Nhan 18 bao.

Hinh 376. Cau trac hién vi md cd tim:
1. C4c té bao cd; 2. Bia xen; 3. Cau ngang;
4. Cac van ngang; 5. Nhan; 6. Cd tuang;
7. Khoang giita cic 1€ bao cd chita day
dich m&, mao mach.

2. Su lrge cau tao va chite nang chii yéu cia co van
2.1. So luoc cdu tao cia co vin

Co van dugce cdu 1o tir cic soi co. M6i soi co 1a mot t& bao co. Mbi $o1 co dai trung binh
khoang 4 — 10 mm, dudng kinh khoang 10 - 40 pm. Mai soi co gém ¢6 mang, nguyén sinh chat
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va nhan. Trong méi soi co co cdc to co (myofibril) nam song song theo chiéu doc cla sgi co.
Bao quanh méi to co 13 h¢ thong cic Sng md ra bé mit cia soi co. O tré em, s6 luong soi co
dugc xdc dinh vao lic bon dén nam thang tubi sau khi sinh. Tir d6, $6 lugng sgi co hdu nhu
khong tang them. O ngudi 16n tui, s6 luong soi co giam dan. Trong qua trinh phét trién ca thé,
yéu 16 thay déi nhiéu nhat la chiéu day cla céc soi co. Chiéu day cha cdc sgi co tang ddn tir lic
mdi sinh cho dén khi truong thanh. Két qua 1a, so véi tré so sinh, & ngudi truong thanh dudng
kinh cha sgi co 16n gdp khoang nam lan. Chi€u dai cla cdc sgi co ciing tang dan va dén giai
doan trudng thanh thi c6 dugc tri s6 16n nhét. Khi vé gia, chiéu dai cha céc soi ¢o ciing co ngén
dan lai.

Co tuong

Soi co dugc bao boc bi mot mang mdng ¢ tinh dan hdi gei 1a bao co hay sarcolemma.
Vé mat ciu tao, bao cd ciing ¢6 nhimg dic diém gi6ng nhu mang cla cac loai t& bao sinh hoc
khac. Bén trong bao co la co tuong.

Hinh 377. Cau tric clia ¢d van:
A. Sqi ca; B. C4u triic chi tiét cta sgi ¢o.
1. Ty thé; 2. Ong hinh chir T; 3. Ludi ndi chat; 4. Bia |; 5. Bia A; 6. Vach Z; 7. Ta ca;
8. Mang sdi co van; 8. Nhan; 10. To co.
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Co twong nam sat mang cla té bao co. Thanh phan clia co tvong gdm c6 khuén co tuong,
lwéi co twong va cac to co. Khuén co twong la mot chét dich, trong dé c6 cac giot lipit, cac hat
gluxit dy trir va cac phan tr protein hoa tan. Ngoai ra, trong khuén co twong con c6 photphat va
nhiéu loai ion khac.

Ludi co trong c6 cdu tao kha phirc tap, gdm hé théng cac tdi dai va cac 8ng dan nam xen
ké hay song song véi cac to co. Tir mat ngoai cla té bao co xuat phat nhiéu dng- chay ngang té
bao co téi vach Z clia to co, duoc goi 1a cac 6ng hinh chr T (hinh 378).

Mang bén trong cla cac 6ng hinh ch* T cé ciu tao gidng nhw mang cla Cac sgi co. Noi
tiép giap gitta 6ng doc va ong ngang goi la bé chira. Hé thong 6ng va bé chira la ba thanh phan
chinh cla lu¢i co tvong. Trong cac ludi co tuong c6 chira cac enzym. Cac enzym nay cé chirc
nang van chuyén canxi va van chuyén cac dang protein c6 kha nang két hop vai ion Ca*\

Ludi co twong gitt vai tro quan trong trong viéc dan truyén xung dong than kinh tir mang
C4C sOi co vao sau trong cac to co dé ihwc hién cac dong tac co co. Ludi co twcfn con tham gia
vao Vviéc bai tiét cac san phadm cla qua trinh trao doi chét tir cac to co vao khoadng gian hao, do
roi tr d6 cac chat nay dé vao mau va cudi cung duoc dua tdi cac co quan bai tiét dé bai xuat
ra ngoai.

Toco

Hinh378. Co twong va cac 6ng hinh chiv T:
1 Co twong; 2. dng hinh chtT; 3. Sgi co.
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Trong moi soi co c¢6 khoang tir vai trdm t&i hang nghin to co. To co 1a nhitng soi rat nho,
duong kinh chi bang 1 - 3 um. Thanh phan cdu tao chd yéu clia cac to co 1a cac soi myosin va
cac soi actin. Trong moi to co ¢d khoang 1.500 soi myosin va khoang 3.000 sgi actin. Moi to co
gdbm céac dia sang va cac dia t6i sap xép xen k& lién tiép nhau. PTa t8i, dugc goi la dia I, duwoc
chia thanh hai phan b&i mot bang sang ndm ngang. Bang sang dé dwoc goi la bang H. Bia sang,
duoc goi l1a dia A, cling diroc chia thanh hai phan bdi mét vach sam ndm ngang. Vach sam d6
duoc goi la vach z. Poan to co nam gitta hai vach z goi l1a khic to co hay don vi co co. Poan

Cdu trlc cua dia san® va dia t6i khing giéng nhau. Sy khac nhau gitra dia sang va dia toi
phu thudc vao thanh phan cdu tao clia ching. Trong mét to co c6 hai loai soi protein xép song
song theo chiéu doc cua to co. CAc soi protein ¢ dia sdm la cac sgi myosin va & dia sang la cac
soi actin. Cac sgi myosin c6 dwong kinh 1on hon céac soi actin. Do dd, trén kinh hién vi, nhitng
doan to co c6 cac soi myosin thi sim mau hon nhitng doan to co co cac soi actin. Gic sgi actin
c6 dwong kinh nho hon cac sgi myosin. Do dd, trén kinh hién vi, nhitng doan iv co c6 cac soi
actin thi sang mau hon. Trong mot khic to co, cac sgi myosin va cac soi actin nam xem ké
nhau, nhung & vang trung tdm cta khuc to co thi chi c6 cac sgi myosin va & phan gan vach z thi
lai chi co cac soi actin.

' L] m m * LR ] L] LR J

Hinh 379. Cau tao cua khutc to co:
1. Sgi myosin; 2. Soi actin; 3. Vach Z
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Nhu vay, trong c4c soi co, cAc soi myosin VA cac soi actin xép song song va ndm xen ké
nhau nhung ching khéng xen ké nhau hoan toan. Mac du cung c6 ban chét la protein nhung cac
sgi myosin va cac sgi actin cé cau tao khac nhau,

a.Soi myosin

Cac sgi myosin la thanh phan chl yéu trong céc dia t0i cla to co. Myosin chiém khodng
30 - 40 % ham lugng protein cla co. Sgi myosin c6 dwong kinh khoang 0,1 |xm va dai khoang
150 - 160 nm. Phan t& lwvgng cla soi myosin la 48.000. Phan dau clia sgi myosin c¢é hinh cau,
dwgc cdu tao bdi meromyosin ndang. Phan dudi cla sgi myosin rat dai, duoc ciu tao bdi
meromyosin nhe.

Thanh phan cdu tao clia myosin Ia hai chudi polypeptit gidng hét nhau, xoan véi nhau
thanh mot xodn kép. Nhung & phan dau cla soi myosin, hai chudi polypeptit khong xoan véi
nhau ma cudn gép lai tao thanh hinh cau (hinh 380).

Hinh 380. So' d0 cau tao sgi myosin va sgi actin:
A. Soi actin; B. Sgi myosin.
1. Phan dubi; 2. Phan dau; 3. G. actin; 4. Troponin.
Myosin c6 kha nang két hop véi actin va cé kha nang thuy phan ATP dé tao ra ADP va
photpho..
b. Sgi actin
Cac soi actin la thanh phan chd yéu trong dia sang cla to co. Actin chiém khoang 14 %
ham lwong protein cla co. Cac sgi actin manh hon nhiéu so véi cac sgi myosin, dwong kinh cuia
ching nhd gap hai 1an so véi sgi myosin. Qic sgi actin c6 cdu tao kha phirc tap, gdm ba thanh
phan protein khac nhau la actin, tropomyosin va troponin.
- Actin ton tai dwdi hai dang: dang hinh cau va dang hinh soi.
+ Cac soi actin dang hinh cau (G - actin) dugc cdu tao bdi mot chudipolypeptit va cé
phan t lwong la 46.000.
+ Actin dang hinh sgi (F - actin) dwoc cdu tao boi hai chudi G- actin. Haichudi nay
x0dan lai thanh mot chudi xoan kép.
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- Tropomyosin chiém khoang 10 - 11% protein toan phan cua co va c6 phan tl hrong la
70.000. Tropomyosin c¢6 kha ndng két hop voi nhau thanh mot dai dai va nam xen vao ranh cla
xoan kép F-actin.

- Troponin 1a c4c phan ti hinh cau duoc cdu tao bdi polypeptit. M6i phan tk troponin cé
ba chudi polypeptit. Troponin gan véi actin.

Cac dang cau tao cla co

Trong co thé, cac soi co sap xép theo mot phuong ihtc nhat dinh dé ao thanh cac co.
Trong co thé liguoi, toan bd hé co chiém khoang hai phan nam (hay 40 %) khoi luong co thé va
gdm c6 khoan? 600 co khac nhau. Tuy nhién, vé& co ban cac co cling c6 mot phrong thic cdu
lao chuns. M6i co gdm c6 hai phan:

Phan thit nhat 14 phan thit, nam ¢ gira, theong phinh to ra va dwoc goi la bung co. Bung
co "6m nhiéu soi co xép sona song vGi nhau. T4t ca cac soi co dugc bao boc chung bdi mot to
chtrc lién két de’ tao thanh mang co. Mang co cé tac dung bao vé co.

riici/Lih( liai 1a phan gan, ihudng & hai dau, dugc bam vao cac xuong.

Cac co khac nhau c6 dd dai ngan, rong hep khac nhau. Céac co dai thuong phan bd & cac
chi. Cac co ngan thuwong phan bd' gitta cac dét séng hay gika cac xuong suon... Cac co rong
thwdrng phan bd & than minh, bao phu 16ng ngwe, lwng, bung, tao thanh tdm réng va dugc goi la
cac ('an co.

Trong co, st sap xEp cac soi co co thé theo cac phuong thirc khac nhau. Cén clr vao
phuong thirc sap xép clia cc soi co, ¢d thd phim biét thanh ba loai cdu tao cua co van (hinh 381).

a.('6 so Ig song

Cac co song song con dirgc goi la cac co det. Trong cac co nay, cac SOl co sap x8p song

soil'l véi truc c® tna-co.’ Céc-co thudc loaf néy—g%u coeo--may;-co-tre—don A
nay co rat nhiéu nhwng luc co co khdng Ién.
h. Co lunh thoi

'I'rons cac co hinh thoi, cac sgi co duoc
sap xép thanh hinh thoi gilta cac gan. Céc co
thudc loai nay gom cé co nhi dau canh tay. Céac
co nay co lat ihiéu nhimg luc co co khong l6n

lam.
Hinh 381. Cac dang cau tao cla co va
thiét dién sinh ly ctia chlng:
Trong cac co nay, soi co dwoc sap xép a. Co song song; b. Co hinh thoi;
theo chiéu xién v6i truc dai cla co, giéng nhu ¢ Cohinh long chim.
e L . o 1. Cac soi co; 2. Thiét dién sinh ly cua co.
kiéu cdu trac cua léng chim. Trong mét s6 co,

°a4n nam & gilta co va cac bd soi co dugc sp xEp chau dau tr hai phia vao gan. Trong mot s co

c¢. Co hinh I6ng chim

khéc, gan khong nam & gitta co ma lai nam & mot bén mép cla co.

ch
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O cac dong vat bac cao, da sd cdc ¢co cé cdu tao thudce loat hinh thoi va hinh 16ng chim.
Phuong thidc cdu tao ctia cc cd c6 mot y nghia quan trong vé mat chic nang sinh ly, vi luc co
co phu thuge vao thiét dién sinh 1y ctia co. Thiét dién sinh Iy cda cdc co duge tinh bang mat cét
vuong gbce vai cdc soi co. Thiét dién sinh ly clia co cang Idn, luc co co cang kho€. Ca hinh long
chim c6 thiét dién sinh 1y 16n nhat. Do dé, so v6i cdc co ciing thé tich thugce loai khdc thi co
hinh 10ng chim ¢4 luc co khoé nhat va ciing dong thoi 12 nhanh nhét. Co song song c6 thiét dién

sinh 1y nho nhat nén luc co co y&u va co cham.
Synap than kinh-co

Dau tan cling cua cdc sgi
thin kinh van déng phan nhanh
vao co, phan bo giira cac t&€ bao
co. Cic soi thin kinh khong noi
truc ti€p véi cdc soi co ma giira
chiing v& cdc sg1 co ¢ mot
khodng cdch nho. Noi ti€p xic
gira cdc nhédnh tan cling cua cac
sgi than Kinh vdi cdc t€ bao co
dugc goi la synap thdn Kinh -
co, hay con goi 1a bo mdy than
kinh - co. Mot synap than kinh -

cg gom c6 ba phdn la mang
trudéc synap, khe h& synap va
mang sau synap (hinh 382):

Hinh 382. Synap than kinh - ca.

a. Mang truéc synap 1. Tan cung cda sdi than kinh; 2. Mang trudc synap;
) 3. CAc tdi axetylcholin; 4. Khe hé synap;
Mang trudc synap la ddu 5. Mang t€ bao cd; 6. Ty thé.

tan cing cdc nhdnh thin kinh
cua truc dai trong noron vin dong. Phan nay thudng phinh to ra va duoc goi 12 céc ciic synap
(hay chuy synap). Trong ciic synap c6 nhiéu ty thé 16n va nhiéu tii nhé. Trong cdc tdi nhé do c6
chita chdt méi gidi hod hoc la axetylcholin. Trong mot synap thin kinh - co cla dong vat cé vid
¢6 chita khoang 20.000 tdi axetylcholin.

b. Khe ho synap

Khe ho synap la khoang gian bao & giita mang trudc synap va mang sau synap, thudng
rong khoang 50 nm.
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c. Mang sau synap

Mang sau synap la mang cia t€ bao co, chifa khoang 4 triéu receptor nhan cim cholin
(cholinoreceptor). Mdi mot sgi thdn kinh vin dong diéu khién khong chi mot sgi co ma 1A mot
nhém cdc sdi co. TS hop nhém sgi co d6 cling v6i sqi thdn kinh chi phéi chiing duge goi 1a mot
don vi van dong. Trong mot don vi van dong & ngudi ¢é khoang 10 — 3.000 soi co. 3 céc co van
dong nhanh va can dam bao tinh chinh xdc cao, s6 lugng sgi cd trong mot don vi van dong 1a it
nhat. Vi du, trong don vi vin dong cla co mét va co ngén tay chi ¢6 10 — 25 soi co, trong dé
méi soi co lai nhan sy chi phdi khong phai ciia mot ma 14 clhia mot s6 soi thin kinh. O céc co
van dong twong ddi cham va khong can tinh chinh xdc cao, s6 lugng sgi co trong mat don vi van
dong rat 16n. Vi du, trong don vi van dong cla co diéu hod tw thé clia co thé 6 t6i 2.000 — 3.000

SO1 cO.

2.2. Cdc dang co co

Su thay déi do cang va chiéu dai cia co dudi su tac dong cha tic nhan kich thich duge goi
12 hién tuong co co. Tuy theo cach tdc doéng vao co va hinh thitc co co ma ngudi ta phéan biét

thanh hai dang co co 1a co co don va co ¢o cing.

Co codon

Co co don 1a dang co co xudt hién khi co chiu sy tdc dong ciia mot kich thich don €. Vi
du, khi ding mot dong dién ¢é cudng dé di manh kich thich nhanh vao co 161 ngimg kich thich
ngay thi co s€ co rdi gian ra ngay. Mot 1an co cof nhur vay duge goi 1a co co don. Mdi l4n co co

don gém ba giai doan, hay con goi 12 ba pha: pha tiém tang, pha co va pha gidn (hinh 383).

A

Hinh 383. Nghién cdu hoat dong cia mét cd.
1. Cac dién cuc kich thich; 2. Day thdn kinh van déng; 3. Gan; 4, Co;
5. Ghi dé dai hay sic cang; 6. Ghi hoat dong dién.
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l.uc co

Lilc cd
co'
Az
0, o4 06 0B /i t,i
Th&iY /iinftigdy
Hich ihich
i Ao
IIIIMItt I|IIHI1II samghy
IvIr/éd hich thich
a o OA 8 fa *i f,
Tfal O*/ritijay
Hinh 384. b6 thi co co.
iCA A,, A2. Co co don; B. Co co rang cua; c. Co co cing Iron.

1. Phatiém tang; 2. Pha co; 3. Pha gian.

e o> 3 X
Thaigian (khodng cAcA d o 1giaul
Kich ihich
Hinh 385. May dé nghién clru co co. Bon bay gan vao Hinh 386. So d0 nhitng bién déi xay ra
mot dau co ghi lai s¥ co co trén trong quay cla tru trong co ldc co co don doc.
ghi. Am thoa dao ddng c6 kim ghi danh dau thoi | Chiéu dai co; Il. Bién thé hoat dong;
gian, kim nay s& vach dwong hinh séng. ll. DO khic xa kép; IV. Sythai nhiét.

1 Thoi gian tiém tang; 2. Thoi gian co;
3. Thoi gian gian.
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a. Pha tiém tang

Pha tiém tang la giai doan tir lic tac nhan kich thich bt dau tac dong lén co cho dén khi
co bt dau co. Theo phwong phap ghi co co thwdng dung trén tru ghi, thoi gian tiém tang cla co
co don khi c6 dong dién tac dong vao khoang 0,01 gidy. Con theo phuong phap ghi bang may
hién dai, thoi gian tiém tang chi vao khoang 0,0025 gidy. Néu kich thich gian tiép 1én day than
kinh thi thoi gian tiém tang dai hon so véi khi kich thich truc tiép 1én co.

b. Plia co

Pha co la giai doan co & trang thai co, dién ra ngay sau giai doan tiém tang. Thoi gian pha
co cla co thuong vao khoang 0,04 gidy. Tuy nhién, thoi gian pha co cla co tuy thudc vao cac
loai dong vat. Vi du, pha co clia co & canh con trung kéo dai 0,003 - 0,004 gidy, cla éch la 0,04
gidy, cla rua la 4 gidy, cla thé la 0,07 giay.

Thoi gian pha co cla co con tuy thudc vao trang thai sinh ly clia co, vao nhiét dd va cac
diéu kién khac. Khi co dé bi mét mai thi thoi gian pha co cla co tang Ién. Con khi nhiét d6 tang
I&én thi thoi gian pha co clia co giam xudng

Lwc co co thé hién trén d6 thi bang bién dd co co. Luc co co phu thudc vao cwong do cla
tac nhan kich thich. Khi cwong dd cta tac nhan kich thich dat t6i ngudng thi co bét dau co. Sau
dé, néu cuong do cua tac nhan kich thich tang thi lvc co co cling tdng. Con khi co da co tdi da
thi du cwong dd tc nhén kich thich ¢6 ting I&n thi lyc co co cling khéng tdng thém nita.

c. Plia gian

Sau khi co, co chuyén sang trang thai gidn. Thoi gian cta pha gidn la dai nhat trong ba
pha co co. Thoi gian gidn clia co tuy thudc vao cac loai dong vat va tuy thudc vao trang thai sinh
ly clia co. Vidu, thoi gian gidn cla co éch la 0,05 gidy.

Binh thuong, cac xung déng than kinh tlir cadc noron van dong truyén téi co khong phai la
cac xung dong don 18 ma la cac chudi xung ddng lién tiép. Dang co co don xuét hién khi tan sd
xung tlr cac noron van dong giri toi co thdp, cd nghfa la thoi gian gitta cac xung van dong bang
hodc 16n hon thoi gian co co don cla cac sgi co do ching diéu khién. Vi du, thoi gian co co don
clia co bang 100 ms ma muén cho co hoat dong theo dang co co don thi tin s6 xung cua noron
van dong phai khong qua 10 xung/gidy. Thoi gian co co don cang dai thi tdn s6 xung dong than
kinh cta noron van dong can thiét dé lam cho co hoat dong theo dang co co don cang thdp. Nho
vay khi co co theo ché d§ co co don thi co it bi mét méi (hinh 384, A|, A2).

Co co clrng

Co co ctrng (co co tetanos) xudt hién khi cac xung dong than kinh tlr cac noron van dong
truyén tdi co c6 tan s6 cao va khoang cach gitta cac xung tir noron van déng ngan hon thoi gian
co co don. Vi du, & nguoi, co co cirng thudng xuat hién khi xung dong than kinh truyén téi co
c6 tan s6 khong dwdi 20 xung/gidy, va tan s6 xung dong thich hgp nhét thwong la 50 - 70
xung/gidy. Tan s0 xung dong than kinh thich hop nhat dé gay co co cing & nguoi la tlr 120 -
200 xung/giay (hinh 384, C).
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Khi cdc xung dong than Kinh tdi co ¢6 tdn s6 cao va khoang thdi gian gira cic xung ngin
thi xung dong sau tir noron van dong s& dugc truyén tdi co trude khi chu ky co lan trude ket
thiic. Do d6, sau khi co 14n trudc co chua kip gidn hét thi da bi mot xung dong méi truyén dén
dé gay ra mot 1dn co tiép. Do d6 do thi ghi cdc Yan co co noi tiép nhau s€ chéng 1én nhau va tao
thanh mét dudng biéu dién sy co o tong hop cb bién do cao din.

Néu tdn s6 kich thich tuong déi thip, khodng cdch giira hai lan kich thich lién ti€p nho
hon thoi gian clia chu k¥ co co don nhung I6n hon thot gian cia pha tiém tang va pha co thi dé
thi ¢é hinh rang cua, nén dang co co nay dugc goi 1a dang co ca ciing rang cua (hinh 384, B)

Néu tan s6 kich thich cao, khoang cdch giira hai 1an kich thich lién 1ié€p nho hon thoi gian
cha chu ky co co don, nhing nhd hon thoi gian ciia pha tiém tang va pha co thi sau mot s6 xung
dau tién, bién dé co co dat gia tri cuc dai va duy tri & mite d6 nén dang co co nay duoc goi la
dang co co ciing tron hay co co ciing hoan toan. Tén s6 kich thich gay ra co co citng hoan toan
dugc goi 12 tin s6 dung hop hay tan s6 co cimg hoan toan. D6 1a tdn s6 kich thich t61 da. Khi tdn
s6 kich thich tang lén trén mifc t6 da thi do cang clia sgi co khong thay déi nita.

Khi co co cimg, pha gidn cia co bi rit ngén lai (co cting rang cua) hodac hoan toan khong
¢6 (co clng tron) nén s¢i co khong duge phuc héi, nang luong du trit da bj tiéu hao lam xudt
hién tinh trang “n¢” nang lugng. Bdi vay, co co citng thudong gay mét moéi cho co nén né khong
thé duy tri 1au dugc. Sau khi co co cung, néu ngimg kich thich, cdc soi co lai gidn ra. Tuy nhién,
lic dau cac sgi co khong gidn ra hoan toan ma phai sau moét thdi gian nhat dinh chiéu dai cta

ching mdéi trd lai miic ban dau.

2.3. Co ché co cor

Su co cuia co' tron

Hung tinh cia co tron thap hon so véi hung tinh cia co van. Vi vay, muén co tron hung
phan thi tdc nhan kich thich phai c6 cudng d6 manh hon va thdi gian tic dong phai dai hon.
Nhiéu co tron ¢4 tinh ty dong lam cho co tron ¢6 kha nang co bép nhip nhang. Dac tinh cha co
tron 1a co rit chim, kéo dai theo 161 truong luc, ¢6 khi dén vai phit. D€ chuyén sang trang thai
co kéo dai d6, cd phai tiéu hao nang luong, con dé duy tri trang théi truong luc &y thi chi cdn
mot s nang luong khong ddng ké. Co s hod hoc clia co co tron 1a: Co tron cling dvoc cau tdo
bdi ca hai loai sgi myosin va actin ¢6 nhimg dac wrung hod hoc tuong tur nhu ¢o van nhung
khong hoan toan gidng co van. Cdc s¢i myosin va actin ctia cd tron tiac dong qua lai vdi nhau dé -
gy co co. Mat khic, co co tron ciing duoc hoat hoa bdi ion canxi (Ca™) vi ning lugng do viec
phan giai ATP cung cép.

Khi cdc co tron co, chiéu dai cha chiing bi ngan lai rat nhiéu. Khi co co don doc, co tron
¢6 thé bi ngan lai 45%, con khi bi kich thich nhip nhang thi co tron cé thé bi ngan lai 60 - 75%.
Kha nang gian cia co tron ciing 16n hon clia co van. Co tron c6 thé gian gap vai lan so véi lic
khéi dau va khi gidn nhu vay sifc cang clia co vin khong déi. Chat nguyén sinh cia co tron ¢6
do quénh lon nén co tron ¢6 kha nang gii sitc cang duge lau hon. Kha nang d6 duoc goi 14 tinh
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truong luc cia co tron. Mot s6 co tron ludn ludn ¢ trang thai co. Vi du nhu cac co vong ¢ ndi
quan cta dong vat ¢6 xuong sdng dugc ciu tao bdi co tron: co vong d co bang quang, & hau
mon, J ¢4t cung...

Su co cra co vin

Co van khong c6 kha nang co nhip nhang theo (01 tu dong va cing khong ¢ kha nang co
cham va co lau nhu co tron. Co van chi co khi nhan xung dong qua cac day than kinh van dong.
Su co clia ¢o van xay ra nhanh va chim dwnt ciing nhanh.

Sur co cna c¢f van 13 do su trugt va I1ong vao nhau giifa cdc sgi myosin va cdc soi actin lam
cho cac don vi co ¢o ngan lai.

Trong qué trinh co co, cdu tric - hinh dang cha cdc sgi myosin ¢6 sy thay ddi va su tuong
tic giifa cac soi myosin vA cac s¢fi actin ciing ¢6 sy thay doi (hinh 387).
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Hinh 387. Ca gian (3 trén), €0 co {8 duéi). Kbi co co, cac soi actin trugt gilra cac sgi myosin. Vach Z
xich lai 94n nhau. Dia | ngin lai, nhumg dia A van giir nguyén dé dai lic dau.
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- Trong trang thii nghi ngoi, cic phan
tlr tropomyosin da ngan can khong cho cic
$Oi myosin va cac sgi actin két hgp vdi nhau.
Pdu tr do cua chudi polypeptit cia céc soi
myosin gan v&i ATP nén mang dién tich am
va cac phan tir G — actin gin véi ADP ciing
mang dién tich am. Nhu vay, giita cic sgi
myosin va cic soi actin ¢6 lyc ddy tinh dién
nén ching khong thé két hgp véi nhau. Do
dé, cdc sgi myosin nam tach biét véi cdc soi
actin. Ddng thdfi, cac phén tit troponin tic ché
hoat tinh clia enzym myosin-ATP-aza cho
nén ATP khong bi phan giai.

- Khi co bi kich thich, trong co c6
hang loat nhing bién ddi: Sy co co bat ddu
khi céc ion canxi xudt hién trong khoang
gilta cac soi to co. Trong trang thii c¢o giin,
cdc ion canxi nam trong bé chita. Khi dong
dién dong dugc truyén tdi co lam khir cue
mang ctia (&€ bao co va thay déi tinh thdm
clia mang sgi ¢d. Dién thé tir mang sgi co
duoc truyén theo hé thSng cdc 6ng hinh chi
T dé vao ben trong soi cd, gay khir cuc trén
toan bo ludi co tuong, lam giai phéng cic
ion canxi. Cic ion canxi nhanh chéng chui
ra khoi bé chia va di vao khoang giita clia
céc to cg. O ddy, cdc ion canxi tu do k&t hop
vGi cac phan tlr troponin theo phuong thitc 1a
cif hai ion canxi gin vOi mét phan tir
troponin. Do két hop vdi cic ion canxi nén
anh huong clla cic phan tir troponin d6i véi
céc soi myosin va actin bi han ché. Nha vay,
cdc s¢i myosin di chuyén vé phia cic sgi
actin dé lién két vdi né. Cic cdu néi ngang
cla cdc soi myosin tao nén mot luc kéo 1am
cdc sgi actin truot doc theo sor myosin va
chui vao khoang giita cac soi myosin. Két

J:d’ ' oclin

Hinh 388. Sa dé cd ché co co cé tinh dén vai

tré clia ning lugng héa hoc trong viéc sinh luc

va céng cd hoc
(theo A.L.Lchninger va cs).
1. ATP bi thity phén thanh ADP va P chang van
con gén vdi ddu myosin; 2. Bau myosin gén vdi
sdi actin; 3. P va ADP dugc gidi phéng, dau

myosin trai qua mét sy thay d3i c&u hinh lam dich

chuyén sgi myosin va actin; 4. ATP gén véi dau
myosin lam cho sgi actin tach khoi sgi myosin.

qua la dia sdng bi ngin lai va cdc soi co ciing ngin lai. Co s tiép tuc & trang thai co khi ma

trong khoing giita cic to co cdn ¢6 cic ion canxi ty do. Khi d6, cdu ndi ngang clia cic sqi
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myosin s& gan vao diém md&i trén sgi actin vi ti€p tuc kéo né vé tam céa khiic to co. Nang luong
dung cho qué trinh nay 1a do sy phan giai cic phan tt ATP nam & ddu cic sgi myosin cung c4p.

S co co ket thiic khi cdc ion canxi tr khoang gilia cic o co quay trdy vé cac bé chita hoic
khi cac phan tir ATP khong Kip dugc tdng hop dé cung cdp da nang luong cho cic cdu ndi
ngang hoat dong. S6 cic cdu ndi ngang dugc hinh thanh trong mot don v thoi gian cang nhiéu
thi luc co co cang 1dn. Khi tdc do co co tang, s6 cac cdu ndi ngang sé giam xudng va lam cho
lire co co ciing giam xudng.

Trong trudmng hop co co dang truong, lyc co co dugc hinh thanh biang cich gan cic cdu
ndi ngang nhiéu ldn vao ciing mot diém trén soi actin. Nang luong phan giai ATP dugc si dung
vao viec duy tri su cang co.

Sau khi co co, nh& nang lugng cla sy phan gidi ATP, cdc ion canxi nhanh chéng quay trd
lai céc 6ng doc cha co tuong dé du trit trong cac bé chia. O ddu clia chudi polypeptit ctia cic sai
myosin, ATP dugc tdi tdng hop tir ADP. ATP dugc tdng hop 1am xudt hién lyc ddy tinh dién.
DPdng thoi, do néng do canxi & cic to co giam thap, luc ddy gilta cic sgi myosin va actin dugc
thiét 1ap trd lai. Soi co lai wd vé trang thdi ban ddu.

Nhiing bién doi hod hoc chil yéu trong qué trinh co co

Co s& cla sif ¢o co 1a qud trinh hod-sinh. Ngudn nang lugng chit yéu dé€ duy tri hoat dong
clia co 1a do su phan giai ATP. Dudi tic dung ciaenzymmyosin - ATP — aza, ATP bi thuy phan
thanh ADP va giai phéng nang lugng. Thuy phan I mol ATP thanh ADP va axit photphoric s€
giai phong 7 kcal/mol, thanh axit adenylic s& gidi phéng 14 kcal/mol. Nang luong nay dugc si
dung dé duy tri sy co co.

Néu luong ATP tieu hao khong duoc phuc héi thi co khong thé co lién tyc va lau dai
duoc. Trong co thé, qua trinh tdi 1dng hop ATP c6 thé dién ra & hai pha chinh 12 pha yém khi va
pha ua khi. Mudn thuc hién dugc qua trinh tng hop va sir dung ATP, phai c6 ba hé théng hod
hoc hoat dong trong co: hé photphagen, hé lactin va h¢ oxy hod khir. He photphagen va h¢ lactin
hoat dong trong diéu Kieén y&m khi, con hé oxy hod khir hoat dgng trong diéu kién ua khi.

a. Trong pha yém khi

- Hé photphagen

He photphagen bat ddu hoat dong ngay sau khi ATP dugc phan giai thanh ADP nén né l1a
nguén cung cip nang lugng nhanh nhat dé sir dung trong giai doan co co ddu tién. Qué trinh
hoat dong ciia hé photphagen dién ra theo mot chuéi phén (ng phiic tap:

+ Creatinphotphat duoc khit nhém phosphoryl dé tao thanh creatin va axit photphoric,
déng thai giai phéng nang lugng dé ding cho qua trinh tdi tong hop ATP. Khi khir 1 moi
creatinphotphat s& cung c4p 6,5 kcal. Cong sudt hoat dong coa he photphagen 1a 1dn nhdt so vdi
céc he khac.

+ Sau d6, hexosophotphoric bi tich thanh axit photphoric va axit lactic, dong thdi gidi
phéng khoang 14,5 kcal.
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+ Axit photphoric dugc giai phdng do khir creatinphotphat va tach hexosophotphoric ket
hop v6i axit adenylic dé tao thanh ATP. Viéc tdi tong hgp ATP dién ra trong mét thai gian rat
ngan, cht vai phin nghin gidy.

+ Axit photphoric két hop vdi creatin tao thanh creatinphotphat.

- H¢ lactin

Heé lactin sir dung cdc phan @ng phan gidi glucoza yém khi tao thanh axit lactic va giai
phéng nang luong dé tdi téng hop ATP va creatinphotphat. Cong suat cha h¢ lactic thap hon coa
he photphagen ba l4n nhung I6n hon 1,5 ldn so vdi hé oxy hod khit, nén né c6 thé dam bao nang
luong cho hoat dong co co kéo dai va manh nhu chay ¢ cu ly 200 — 800m, boi & cu ly 50 - 200m.

Axit lactic dugce tao thanh tich tu ddn trong cdc t€ bio co dang co. Toc dg tich luy axit
lactic cang cao thi kh& nang kim hdm sy phéan giai glucoza cang manh. B3i vay, cong sudt va
dung luong cia hé lactin bi han ché bdi cdc san phdm do chinh chidng tao ra. P6 chinh 13 co ché
diéu hoa nguoc.

b. Trong pha wa khi

- Hé oxy hoa sir dung oxy dua vio ty thé dé san sinh ra nang lugng cung ¢dp cho co co
bang cach tai 16ng hop ATP. O day dién ra qué trinh thuy ph4n glucoza thanh axit lactic:

CeHi,05 — 2CH,CH({OH)COOH + 36 kcal/mol

Trudc tién, glucoza dugc phan giai thanh axit pyruvic:

H

|
CsH,zOs - 2CH3 - CO - COOH-) 2CH3 - C - COOH

1
OH

Axit pyruvic Axit lactic

Sau d6, axit pyruvic bi oxy hod tgo thanh cic san phdm cudi cing 1a cacbonic (C0,) va

nudc (H,0). Phuong trinh téng quat clia qua trinh nay nhur sau:
CeH120s + 0, + 38 ADP + 38 P =6 CO, + 6 H,0 + 38 ATP

- Mot phén axit lactic (khoang 1/6) dugc oxy hod dé€ tao thanh CO, va H,0 va giai phéng
nang lugng. Ngudn nang lugng nay duoe dung cho qud trinh t4i tdng hop glucoza va glycogen
1 phéan axit lactic con lai, cfing nhu dugc ding trong viéc tdi tdng hop ATP va creatinphotphat.

Trong pha wa khi, nang lwong dwoc gidi phdng véi s6 luong nhiéu nhat. Nang lugng nay
dugc st dung cho viéc co co v tii tng hgp cdc chit bi thuy phan trong pha yém khi.

Nhu vay, khi co hoat déng, nang lwong duge giai phéng nhiéu nhat 1a do su oxy hod
gluxit. Ngoai ra, ciing ¢6 su thuy phan mét phan lipit va protein.
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Khi hé théng tuan hoan hoat dong tot, lugng mdu dén co ddy di, co sé hoat dong bang
nang lugng clia qua trinh oxy hod, sy tdi téng hop cdc chat s& duge tang cudng nén viéc sir dung
cac chat va nang luong s& tiét kKiém hon va co lau mét hon.

2.4. Luc va céng cia co

Luc co

Luc co 1a chi s6 biéu hién kha nang hoat dong cua co. Nguoi ta thudng danh gia luc co
boi hai chi s6 1a luc tuyét déi cua co va luc tuong doi coa co.

Luc tuyét ddi cua mot co duge do bang trong tai cuc dai ma co dé ¢é kha nang nang lén.

- Lyc cua ¢co phu thuoe vio thiét dién sish 1y cda co, nghia 1a phy thudc vio mat cit
vudng géc véi sgi co. Thiét dién sinh 1y cla co lai phu thudc vao s8 lugng soi cd cho nén luc co
phu thudc vao s& soi co nam trong thiét dién sinh Iy cla co. Vi du, hai co ¢é dudmg kinh bang
nhau, ¢ ¢6 cdu tao hinh 16ng chim 6 thiét dién sinh 1¥ 16n hon so véi co ¢6 cdu tao song song
nén ¢6 luc c¢ 16n hon.

- Luc co con phu thugc vio cdc xung dong thdn kinh gay ra co cg va diéu hoa trao déi
chit. Luc coton phu thudc vao cdu tao, trang thdi hoat dong va diéu kién lam viéc cua co.

- Trong qué trinh phét trién cd thé ctia dong vat, luc co con phu thude vao lia tudi.

Dé so sanh luc ciia cac co trong cling mot co thé, hodc luc cha nhing co tuong ng & cédc
cd thé khdc nhau, ngudi ta thudng tinh luc tuong déi cha co. Luc tong doi cha co duge tinh
theo cong thic: '

Luc tuong d6i clia co (kg/em?) = lyc tuyét ddi cha co (kg)/ thiét dién sinh 1y cla cd (cm?).

Vi du, ¢ ngudi:

- Luc twong d6i cha co gap ¢6 1a 9 kg/em’.

- Lyc tuong d6i clia co nhai 12 10 kg/em’.

- Luc twong d6i cha co nhi dau canh tay 1a 11 kg/em®,

- Lyc tuong déi cia co tam dau cénh tay 1a 17 kg/eni’. . .

3 cd song song va co hinh thoi, thi€t dién sinh 1y tring véi thiét dién giai phau. G co hinh
lﬁnlg chim, thiét dién sinh 1y 16n hon thiét dién giai phau. Bai vy, luc tuong déi cha cdc ca hinh
16ng chim J6n hon lyc tuong déi cha céc co song song va cdc co hinh thoi khi ¢6 ciing do Ién.

Cong cua co

Cong ctia co dugc do bang tich s6 gitta trong tai nang 1én vdi tri s6 co ngan lai cla co va
dugc bidu thi bang kg/m hay g/em. Khi co khéng mang trong tai thi cong cua co bang khong.
Khi co ¢ mang trong tai thi co s& san sinh ra mot cong. Neu tang din trong téi do co nang len
thi lic ddu cong cha co tang ddn réi sau d6 lai giam din. Khi trong tai tang 1én dén mitc qué lon
lam cho co khong nang n6i trong tai dé thi cong ctia co ciing bang khong. Cong cta co con phu
thuoc vao nhip hoat dong cia co va néu co hoat dong vdi nhip thich hop thi cong cia co c6 tri
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s6 16n nhat. Nhu vay, cong ctia co s& c6 tri sd 16n nhét khi co lam viéc v6i trong tai va nhip cuc
thuan. Nhip va trong tai cuc thuan & méi co mot khdc va phu thudc vao trang thdi sinh ly cia co
va ctia hé thin kinh. Do dé, cdc s6 liéu nghién ciu va thu nghié¢m trén co di tach roi khoi co thé
khong thé dem dp dung hoan toan 1én cdc co & co thé con nguyén ven, nhét [a ddi vdi con ngudi.

Su mét moi cia co

Khi co hoat dong kéo dai s& din (i tinh trang mét moi. Sy mét moi clia co 1a sy gidm stit
hoac ngimg hoat dong ca co khi co hoat dong. Khi co mét moi thi thoi gian tiém tang tang lén
va hung tinh clia co giam xudng, déng thdi lyc ca ciing giam xudng din cho dén khi bing
khong. Sy mét moi cia co ¢o 1ap khi bi kich thich kéo dai 1a do hai nguyén nhan chinh:

- Nguyeén rthan thit nhat 12 do khi hoat dong, trong co da san sinh ra cdc san phdm chuyén
ho4, dac biét 12 axit lactic. Cic chat nay tich tu lai va lam giam kha nang hoat dong cla co.
Ngoai ra, cac ion Kali (K*) duge khuéch tdn tir cdc sgi c¢d vao khoang gian bao da lam giam
dién th€ mang cia cic soi co.

- Nguyén nhan thi hai la do khi co hoat dong, ngudn nang lugng du trir trong ¢o bi tiéu
hao din. Khi co hoat dong kéo dai, nguén glycogen trong co bi giam manh, 1am r6i loan qua
trinh tdi téng hop cdc chit cdn thiét cho hoat dong clia co, nhur ATP v creatinphotphat.

Céc nguyen nhin gay ra sy mét mdi cha co trong co thé khong hodn toan gidng nhu cic
nguyén nhén gay ra sy mét moi & co c6 1ap, bdi vi trong cd thé, co lién tuc nhan duoc cic chat
dinh dudng tir mae va c6 thé thai ra khdi co cdc san phdm chuyén hod ¢6 tic dung x4u dén hoat
dong clia co. Su mét moi cha co khi hoat dong trong diéu kién w nhién 1a do nhitg bién déi
trang thdi hoat dong cta cdc noron & céc viing cam gidc clla vo ndo, noi nhin cic xung dong
than kinh tir thu quan gt vé. Vi vay, gidc ngt va sy nghi ngot ¢6 dnh hudng rat 16n dén su mét
moi clia cg. Ngay ca cdc gide ngh ngin ciing cé tic dung 1dm gidm meét mdi va lam tang kha
nang lao dong. Cic trang thdi tinh thin, xdc cam, tinh cam, hing thi, dong co... ciing c6 thé
lam tang hodc giam sy mét mot, lam tang hoac giam kha ning lao dong clia con ngudi. Sy mét
moi con chiu anh hudng cia trang thdi hoat dong ciia cic receptor, dic biét 11 cdc receptor nim
ngay trén b miy van dong (trong co, khdp va gan). Mot sg chat tic dung lén noron cia vo nio
¢6 thé 1am tang hoac gidm sy mét moi cha co.

Su di¢u hoa chitc ning co co

Trong sir thay déi chiic nang ctia co, su diéu hoa thdn kinh dsi v6i hoat dong ciia ca déng
vai trd rdt quan trong va sau do, cling v6i su diéu hod bang thin kinh 13 su diéu hoa bing
hoocmon.

Trong co ch€ diéu hoa hoat déng clia co c6 sy tham gia cita trung wong thdn kinh, clia
synap than kinh - co, clia céc receptor ban thé trong co (thoi co) va clia céc receptor nim & ddu
gan. Xung dong than kinh duge truyén tir trung uong thén kinh t6i co qua synap thin kinh-co.
Trong synap than kinh - co, & mang trude c6 chifa cdc wii axetylcholin v & ming sau c6 céc
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cholinoreceptor. Khi cac cholinoreceptor tiép xiic vdi axetylcholin, tinh thim cla mang sgi co
di v6i cdc ion Na’ duoc tang [én, 1am xuat hién xung dong than Kinh.

Khi c6 cdc xung dong thdn Kinh truyén dén mang trudc synap, cac tii nho bi phd v& [am
giai phong chét axetylcholin. Chat axetylcholin ¢6 téc dung bao dam cho cdc xung dong thin
kinh truyén theo soi than kinh gay hoat hod mang sau cia synap. Lic nghi, khong ¢é cdc xung
than Kinh truyén dén, tai synap thdn Kinh - co chi ¢ mot luong nho chat axetylcholin duoc bai
xuat mot cach 16i rac, khéng déng bd, nén chi lam xuét hién cic vi dién thé sau synap. Cic dién
thé nay khong thé tao dugc dién thé hoat dong sau synap. Khi ¢6 xung dong than kinh truyén
dén, chat axetylcholin dugc bai xuat mot cich dong bo va véi mot lugng 16n nén tao ra trong bo
m4y than kinh-co mot dién thé 1on gdp 50-80 1dn vi dién th€ xudt hién khi synap nghi. Dién thé
nay c6 kha nang gay ra hung phan ¢ cic sgi co.

Trong trudng hgp c6 kich thich gy co co kéo dai, hung phédn trong synap thin kinh-cg
khong ngimg ngay ma cdn tiép tuc trong mot thoi gian nhit dinh. Sau dé, su truyén cdc xung
dong s& giam Xuéng tam thoi do da bai xuit mot lugng lén axetylcholin. Nguge lai, trong
trudng hgp co co khong kéo dai va luong axetylcholin dugc bai xudt it, thi khi ngimg kich thich
day than kinh, hung phdn trong synap thén kinh - co lai dugc tang 1én. Vi nhip kich thich i
wu day than kinh vin dong thi khi dan truyén hung phén tir day thin kinh sang co, lugng
axetylcholin s& dugc tiét kiém hon va hoat dong co co dién ra tét hon.

Trong viéc diéu hoa hoat dong clia co con ¢é su tham gia cita cic thoi co. Thoi co nam
xen ké& giita cac sdi cd. Thoi co cé hai ddu thon, dai, mét diu bam vao gan, dau kia bdm vao soi
co. Trong hai diu cha thoi co ¢ cac sgi mong dugce goi la cic to ca. Chiing duoc chi phoi bdi
cdc soi than kinh xudt phat tir noron van dong y & simg trudc cla tuy song. Phin gita thoi co
phinh rong ra, trong cé chda cdc soi xoén kiéu 10 xo, dugc goi 14 10 xo thoi co. Trén 1d xo thoi
co ¢6 cdc tan cung cia cdc soi thidn kinh cam gidc.

Cic receptor ban thé & ddu gan 1a cac receptor Golgi. Receptor Golgi s& hung phan khi co
co. Co ch€ diéu hod van dong dién ra nhu sau:

- Khi co gidn, truong lue cia co giam xudng, thoi co bi cang ra. Liic nay 16 xo trong thoi
co bi kéo cang gay kich thich cdc soi thin kinh cam gidc trong thoi co Jam xuat hién cdc xung
dong than kinh. Cic xung dong dé theo soi thdn kinh cam gidc truyén vé tuy song, qua cic
noron trung gian dén hoat hod cic noron vin dong a. Xun.g dong phat sinh tlr noron van dong o
dugc truyén theo cdc sgi thdn kinh ly tim dén cic co gdy co co vd lam cho truong lyc cta co
tang lén.

- Khi co co, truong luc co tang 1én gay kich thich receptor Golgi. Hung phan phat sinh tir
cac receptor Golgi duge truyén vé tuy séng, qua cdc noron trung gian (1€ bao Renshaw), dén uc
ché& cdc noron van dong o 1am cho ludng hung phan tir cdc noron van dong a dén co bi ngit.

Két qua 12 co gidn ra va truong lyc ciia co giam xuong.
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Ddng thoi véi cdc qud trinh trén, trong co thé binh thuong, tir 16 chitc luGi fudn b cic
xung dong than kinh glti xudng cdc noron van dong y dé duy tri trang thdi hung phin clia cdc
noron nay. Xung dong phat sinh tit cdc noron van dong y duoc truyén dén cde 10 ¢g ¢ hal dau
thoi cg, 1am cho chiing luén ¢é xu hudng co lai. Céc to co nay lai gan véi cdc 10 xo thoi co nén
khi chiing co, 10 xo thoi co bi kéo cang. Hung phén phit sinh tir 1o xo thoi co truyén vé tuy song
qua noron trung gian dén noron van dong o dé duy tri truong luc cua ca (hinh 389).

Hinh 389. Co ch& diéu tiét trudng lue cla co.
1. Tuy séng; 2. Noron y; 3. Ndron «; 4. Receplor Golgi; 5. Gan: 6. Td co;
7. Lo so thoi cg; 8. Sdi co.

Sy van dong cua cdc chi va van dong di lai cia con nguoi thuc hién dugc 12 nhd ¢é su
phéi hop céc dong tic. Sy phdi hop cdc dong tac duge thuc hién nhd co ché phan phai thin Kinh
doi lap. Khi ¢ phia kich thich, trung khu diéu khi€n co gdp hung phén thi trung khu diéu khién
co dudi bi 1ic ché. Ngtroe lai, ¢ phia doi dién, trung khu diéu khién co gip bi tic ché, con trung
khu dicu khién co dubi lai hung phén .

Co ché chi phoi than kinh doi 1ap duge thuc hién nher ¢é cdc quéd trinh hung phin va dc
ch€ dién ra déng thoi trong tuy song. Céc xung dong thdn kinh huéng tam truyén vé dén tuy
song dugc phan thanh nhi€u ludng chay dén céc trung khu than kinh khéc nhau & hai bén wy
s6ng. Luéng xung dong & phia kich thich dugc chia thanh hai: mét luéng qua noron trung gian
dén gay hung phin cdc 1€ bao van dong chi phoi co gdp, mot ludng qua noron trung gian (t€ bao
Renshaw) dén tc ch& noron chi phdi co dudi. Trong khi d6, luéng xung dong chay dén phia déi
dign ciing duoc chia thanh hai: mot ludng qua noron trung gian dén gy hung phan cic noron
chi phoi co dubi va mot lubng qua t€ bao Renshaw dén (c ché cic noron van dong chi phéi co
g2ap (hinh 390).
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Chdt xdm trong ndo giira tham gia
diéu hoa cdc van dong phitc tap nhu
dong tic nudt, nhai, cdc van dong cha
ngén tay doi hot ¢6 tinh chinh xdc cao
va tinh vi.

Chue nang ciia nhin do & ndo giira
13 phdi hgp voi o chite luéi diéu hoa
truong luc cta cic co. Cic xung dong
phdt ra tir nhan do theo bé nhan do - tuy
song xuodng kim him tic dung gay ting
truong luc cua cdc xung Xxuat phdt tir
nhan tién dinh va truyén theo bé tién
dinh - tuy séng. Nhan dé nhan xung
dong 1l vo ndo, tit cac nhan dudi vo va
tir tiéu ndo. NG la mot trong cdc tram
trung gian ctia dudng ngoai thip va g
xung dong diéu chinh dén cdc noron ctia
tuy séng theo bé nhan dé - tuy song.

Tiéu ndo ¢é chirc ning kiém sodt
va diéu chinh van dong, gém ca vin

dong khong theo y muén va van dong Hinh 390. Sd do phan phai than kinh dai |ap trong

viéc phdi hop cac dong tac van dong:
theo v muén. Trong do, phan cuu tiéu 1. Cd dudi khdp géi; 2. Cd‘ggp khé}p.gé'i;‘& Ludng
nio kiém sodat va diéu hod cac van dong xung dong hudng tam; 4. Ludng xung dong ly tam.

N D&u (+) chi ndron hung phan; dau (-) chi noron
khéng theo ¥ mudn, nhu dicu hoa truong bi e ché.
luc ciia co, phoi hop cdc dong tac, duy '
tri tu thé va giif thang bang ciia co thé trong khong gian. Phdn ti€u ndc mai kiém sodt va diéu
hoa van dong tuy y, trong dé cé van dong phat am.

Trong ndo trung gian, cdc hach nén va thé van cé chifc nang phét dong van dong & mikc
dudi vo.

Trén vé nfo, viing van dong ndm & mat ngoai va mot phdn & mat trude clia hdi trung tam
trudc, doc theo rinh trung tam. Cac xung dong ly tim tir ving van déng clia vo nio dugc truyen
theo cdc b6 thap xudng chi phoi van dong cdc co & nira than phia doi dién. Do dé, khi ton
thuong viing vap dong & mét ban cau dai ndo thi sé bi mat chic nang van déng theo y mudn o
nira than phia déi dién.

Trude ving van dong la ving tien vin dong (ving 6, 8, 9, 10, 11 theo so d6 cia
Brodman). Cac ving 9, 10, L1 nhin cdc xung dong tir tiéu ndo va phat cic xung dong xudng thé
van, nhan do va chi phoi hoat dong cla cic b phan nay.

Nhu vay, chirc ning van dong ctia co phu thuéc rat nhiéu vao su phat trién vi hoan thién

clia co ché diéu hoa thin kinh déi vai hoat déng cia ca.
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O giai doan bao thai, tinh linh hoat cla co tuong ddi thdp. Sau khi sinh tinh linh hoat cia
co tang dan.

Su thay déi tinh linh hoat cha co licn quan vdi cdu tric - chifc nang chia cac synap than
kinh - co. Khi cdu tric, chdc nang cla cdc synap thin kinh - co hoan thién, thoi gian dan truyén
hung phan tir day thdn kinh sang co dwogc rit ngin lai va rit ngan khoang bén ln.

Dic tinh chifc nang cha cic co trong qué trinh phat trién ¢d thé phy thude vao cdce tinh
chét 1y - hod clia mo6 co. Protein co co & gian doan bao thai ¢6 ddc diém 1a kha nang tic dung
qua lai v6t ATP kém va khong ¢6 phan itng tic dung qua Jai gilta myosin va actin nhu & ngudi
16n. Trong qud trinh phat trién cfia ¢4 thé sau khi sinh, phan ng niy mdi dugc hinh thanh. Su
hinh thanh phan tig acto-myosin véi ATP trong cdc nhém co khdc nhau dién ra khong dong
thoi va phu thudc vao lic co bat ddu hoat dong trong qua trinh phdt trién c4 thé. Sy xuat hién
cdc phan g van dong cua co lai c6 tdc dung kich thich manh mé d6i véi sy phét trién cla
chinh ban than b6 mdy thdn kinh-co, va do dé lam cho chic nang van déng phit trién manh
hon.

Cung vdi su hoan thién ciia by mdy than kinh - co, sy phéi hop hoat dong clia cdc co cling
phét trién, gidp cho tré thyc hién duge cdc dong tdc theo ¥ mudn. Co ché€ hoat déng cua céc
trung khu thdn kinh ddm bao sy phéi hop cic van déng phiic tap phat trién cham hon so véi co
ché thyc hién timg dong tc riéng ré.

CAU HOI ON TAP

1. Sutién hod clia co qua cac 16p dong vat dién ra nhu thé nao?
2. Dua trén co s& nao dé phan loai xuong?

3. Phan tich cdc thanh phdn hod hoc cla xuong ngudi.

4. Su tang truéng va phat trién cua Xuong theo co ché nio?

5. Trinh bay cic giai doan phuc hoi ciia xwong sau khi bi gay.
6. Mo ta qud trinh hod xuong.

7. Phan biét cdc loai khép, loai khép dong cit dong dugce vi sao?
8. Mo ta qud trinh van dong cta khdp xuong.

9. Nguyén nhan va trigu chitng cita benh viém khép.

10. Phan tich cdc bat thuomg vé xuong — khép.

1. Phan biét cac loai co tron, co van va co tim.

12. Biéu dién qué trinh co co don bing dé thi.

13. So sénh sy co co don v6i co co cimg.

14. Trinh bay co ché co co tron.

15. Ca ché co co van dién ra qua cdc giai doan nao?
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16. Visao co tim hoat dong nhu mot lién bao?

17. Phan tich nhitmg bién déi hod hoc chi yéu xay ra trong quad trinh co co.
18. Luc co 1a gi? Néu nhitng y€u t6 anh hudng dén luc co.

19. Giai thich hién tugng moi co khi co co.

20. Co ché diéu hoa chifc nang co co dién ra nhu thé nao?

21. Phan tich so d6 phan phdi than Kinh doi 1ap trong viéc phdi hop cdc dong tac van
dong.

22. S d6 hod cdc qua trinh sinh ly dién ra trong hoat dong clia co va xuong.



CHUONG XII
SINH LY HUNG PHAN

1. PAI CUONG V£ HUNG PHAN

1. Khai niém vé hing phan

Hung phén 1a hién tugng chuyén tir rang thdi nghi ngoi sang trang thdi hoat dong, gitip
cho co thé luén luodn thich Ung vdi cac diéu kién ciia sy s6ng. Hung phin dugc coi 1a mot dac
diém co ban cla moi t chiic s6ng va 1a két qua cla qua trinh bién déi cdc quy luac vé sinh ly
xay ra trong cac hoat dong clia mot mé hay mot co quan xéc dinh trong co thé. Céc té chirc thn
kinh va co la nhimg t6 chiic ¢é tinh lumg phan rat cao. Tinh hung phin cla co van cao hon co
tim va co tim cao hon co tron. Qud trinh hung phin bao gém hai co ché: co ché dé ti€p nhin cic
kich thich (cdn goi la thy cdm) va co ch€ dé phién dich luong thong tin d6 thanh mot dang nang
lugng dac trumg cho né goi 1a tra 101 hay phan tng hodc 1a phén xa.

2. Kich thich va tac nhan kich thich

Himg phan xay ra 1a do céc kich thich tic dong gay nén, nghia 1a do tdc dung clia cic
dang chuyén dong vat chit khdc nhau trong co thé hoic trong cdc co quan va mo. Cic dang
chuyén dong khac nhau clia vat chat d€ gay nén kich thich dugc goi la tac nhan kich thich. Cdc
tac nhan kich thich c6 thé gay ra himg phén khi tdc dung tir bén ngoai 1én bé mat cla co thé hay
tir bén trong 1én céc co quan hay cdc mo clia co thé. Hung phan thuong dugc phdt sinh dusi téc
dung ciia cac tac nhéan kich thich thudng gap sau day:

- Cde tdc nhdn Iy hoc nhu: cac tic nhan co hoc, nhiét hoc, quang hoc, dién hoc, séng am,
dién tir trudng. ..

- Céc tdc nhdn hod hoc nhu: axit, bazo, mudi va cac chat doc khdc... da tao thanh nhém
cac tac nhan kich thich hod hoc.

- Cdc tdc nhdn sinh hoc nhu: cic loai dong vat, thuc vit, vi triing, siéu vi trung (virut).

Céc tdc nhan kich thich ching nhimg khac nhau vé ban chat nhu: 1y hoc, hod hoc va sinh
hoc ma cdn khéc nhau vé cudng do tdc dong. Tac nhan kich thich ngoai 1a do nhimg dang vat
chit khdc nhau bao quanh co thé nhu: co hoc, hoa hoc... Tic nhan kich thich trong 12 nhimg



144 SINH LY HOC BONG VAT VA NGUOI

bién doi thanh phan hoa hoc clia ndi moi nhw: dé pH cla mau, ap suat tham thau cua huyét

trong...

3. Tinh cdm thu

Tinh cdm thu la kha néng cula co thé dap (ng lai moi kich thich do nhirng bién ddi vé trao
doi chat trong co thé gy nén. Tinh cam thu la do tinh linh hoat cla céac thé protein trong co thé
quyét dinh. Hinh thirc thu cdm don so nhéat la s tdc dong qua lai gilra cac té bao va nhitng thirc
an ma ching can dén. Vi du, hién tvgng bat mdi va déng hoa thirc &n...

Phan (*ng la sw xudt hién hay bién doi hoat dong dé tra 16i moi kich thich.

4. Diéu kién dé sinh ra hung phéan

Moi kich thich muén gay ra dwgc hung phan phai dat dugc cac diéu kién vé cuong do va
thoi gian kich thich. Mirc d hung phan duoc tinh bang cwdng do cua kich thich da gay ra hung
phan va thoi gian tac dong téi thiéu cua kich thich c6 cwong do & trén.

4.1. Cuong do cua kich thich

a. Cuong do cla kich thich du¢i ngwdng: la cuong do cla nhitng kich thich yéu sé khong
gay ra dugc hung phan.

b. Cwong do cla kich thicli nguwdng: khi ta tang dan cuong do kich thich dwdi ngwdng cho
t¢i khi c6 cudng do vira dU 1am cho than kinh phat sinh ra xung dong hoéc biéu hién bang co co
thi dwoc goi la kich thich nguwdng. Vay cuong dd ngudng la cwong do kich thich nhd nhat da dé
cho to chirc cé dap ng. Td chirc ma co tinh himg phén cang cao thi cwong dé ngudng cang thap
va nguoc lai.

c. Cwong do cua kich thich trén ngudng: la nhirng kich thich cé cudng dé6 manh hon
ngwdng, khi cwdng dd cla kich thich ma tang ién thi phan (ng cling tdng lén theo. Nhuno tang
cuong do cla kich thich dén mdt mic nao dé ta thdy phan (rng khong tang Ién dugc nita. Kich
thich dé la kich thich Ién nhat.

d. Cwong dd cua kich thich qua gi¢i han: néu ta téng thém cuong do vuot qua gidi han
kich thich 16n nhat, thi phan (ng clia td chirc d6é sé khong nhitng la khéng tang 1én thém ma lai
yéu dan di hodac lam cho t6 chirc dé bi ton thuong. D6 la kich thich qua gidi han hay con goi la
kich thich &c tinh.

4.2. Thoi gian cia kich thich

Mudn cho mot t6 chirc hwng phén con phai can dén thoi gian tac dung nhét dinh cla kich
thich. Néu thoi gian tac dung cia kich thich ma quéa ngan, di cwong do cla kich thich co trén
nguwdng bao nhiéu cling khong gay ra duoc hung phan.

Tinh hung phéan cda to chirc ma cang thap thi thoi gian tac dung cla kich thich cang dai,
crong do cua kich thich ma cang Ién thi thoi gian tac dung cla kich thich dé tao ra hung phan
cang ngan.
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Diéu can chl y la: néu qué kéo dai thoi gian kich thich thi to chirc sé phat sinh tinh thich
(ng va sé lam mat di kha nang dap (ng cla t6 chirc.Vi du, nguwdi nglri mui formol véi thoi gian
lau ngay sé khdéng con cdm giac khoé chiu nhuw lic dau méi ngti.

Gilva thoi gian tac dung va cuong
do cua kich thich c6 mdi twong quan chat
ché v6i nhau va dugc minh hoa & hinh

ma Lapied da dwa ra khai niém "Thoi tri"
dé do mibc hwng phadn cla cac té chirc
song. Thoi tri 1a thoi gian tadc dung toi I 1
thiéu dé mot kich thich cé cuong do gap Cngdggn?’yo
doi ngudng edy ra dwoc hwng phan. T6

chirc ma c6 tiiih hung phan cang cao, thi 05 st (mi)
thoi tri cang nhoé. Vi du thoi tri cua co Hinh 391. DG thi curong do - thoi gian,
xuong & nguoi la 0,1 - 0,7 ms, thoi tri cla

day than kinh van dong ¢ ngua va trau, bo

120,09 - 0,2m|

5. Biéii hién ra ngoai cta su hung phan

Hung p| in ma co so cua né 1a sy bién dbi vé trao d6i chét va ihvong duoc thé hién ra ben
ngoai dwdi nh g hinh thirc nhu: nhitng bién ddi cta hung phén, cia kh& nang dan truyén hung
phén va clia ¢ ¢ hoat dong dac trung cua cac co quan dang ¢ trong trang thai hung phén nhu (cu
co, tuyén tiét ic chat tiét...).

Hung p &n con duoc thé hién ra ngoai nhu : ting cwdng nhu cau vé khi oxy, va thai ra khi
cachonic cuingl v6i mot s6 san phdm khac cua qué trinh trao d6i chét.

Trong ¢j & trinh hwng phén con xay ra nhiéu qué trinh hod hoe phirc tap va su téng cuong
kha ndng san nh ra nhiét cua co thé.

Ngudi t con ching minh duoc rang, hung phan con di kém voi hién irgng birc xa cla
guang tuyén ¢ Cac budc séns nam irong phan t& ngoai clia quang phd (tia ph U sinh) la nhiing
tia phan anh tg qua trinh irao doi chat mang tinh chat dac irung (lang xy ra trong cac mo

cla co thé.

II. BAN CHAT HIEN TUONG DPIEN SINH HOC CUA HUNG PHAN

Moi t0 chirc clia co thé khi c6 hwng phan la phat sinh ra dong dién dwoc goi la dién sinh
vat. Vi vay, dong dién sinh vat 1a ban chat cla su hung phan. C6é ba hién twgng cla dién sinh vat
la: dong dién ton throng, dién nghi ngoi va dong dién hoat dong.
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1. Dién 16n thuong

Tir cudi thé ky XVII, Galvani nha giai phdu
hoc ngudi Y da nghién citu va cho nhan xét ring
1y co dui cta éch da duoc tach ra khoi co thé va:
dung mac treo lén s€ c¢é hién tvong 1a ty nhién co
giat. Galvani da ti€n hanh nhimg thi nghiém tiép
theo Ja ding hai tiéu ban co - thin kinh cta dbi
&ch, cit ngang co | (hinh 392) dé gay ra su tén
thuong ¢ co 1.

Sau d6 var day thdn kinh ctia co 2 cho ti€p
xtic v6i co 1 tai hai diém (diém A tai ving cha co

1 con nguyén ven, va diém B tal viing clia co 1 bj
tén thuong). Két qua cho thdy co 2 da co. Diéu
nay chiig té ring & co 1 da phat sinh ra dong dién Hinh 392. Thi nghiém Galvani.
duoc goi 1a dong dién tdn thuong dd kich thich vao
day thdn kinh cha co 2 gdy ra hung phdn, nén lam co 2 co riit. Galvani dd kiém tra lai thi
nghiém tren bing cich dung mot dién k€ cyc nhay dat mot cyc vao viing co bi tén thuong, con
cuc kia cho ti€p xtc vdi phdn nguyén ven clia co, thi thdy kim cua dién k€ da quay léch vé phia
co bi tén thuong. Diéu nay chiing t ring giita viing bi ton thuong clia ca di mang dién tich 4m
va ving co con nguyén ven la mang dién tich dwong. Pién thé duge sinh ra gita ving nguyén
ven va viing bi tn thuong cha co 1am xust hién dong dién goi la déng dién ton thuong di gay
ra hung phan lam cho ¢o 2 co nit.

Ngubi ta da nghién citu duoc dién thé tén thuong cla nhiéu t6 chitc. Vi du, dién thé tén
thuong diy thin kinh ngéi cla co &h 1a 20 - 30mV, cia day thdn kinh chau ciia ngudi 12
6-7mV._.,

2. Dién nghi ngot

Dién the nghi ngai (di¢n thé mang) dvoc phat hién & cdc t€ bao than kinh khong bi tén
thuong va khéng hung phén duogc goi 12 dién noron. Mudn do dugc dién th€ nghi ngoi clia mot
noron cén phai gidi quyét nhitng van dé vé kj thuat sau day:

- Phai tim duoc nhitng noron ¢6 duogc sgi truc 16m.

- Cin c6 duge cdc vi dién cuc ¢6 thé dua vao trong t& bao ma khong [am t& bao bi tén
thuong.

Cdch ghi dién noron nhu sau: dat mot dién cuc thudng tai mot diém trén mang cia
noron va cho mot vi dién cuc dam Xuyén qua mang duge tiép xic vdi t&€ bao chat (hinh 393).
bién ghi duge la hiéu dién the gitta mat trong va mét ngoai cia mang, nén codn goi 1a dién thé
mang. Bang phuong phép nay, 1.¢ Quang Long, nam 1962 da do dugc dién thé noron ciia muc
ong 12 48mV, cia t& bao tiéu ndo & ché 1a 90mV, va sgi thin kinh ciia cva 13 62mV (hinh 394).
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Hinh 393. So d3 do dién thé mang.
1. T€ bao; 2. Vi dién cuc.

Hinh 394. So da ghi dién trimg gia cam
(Lé Quang Long - Sinh ly déng vat va ngudi, 1986)

1. Bién cuc; 2. Long do; 3. Lang trang; 4. Dién cuc; 5. Phoi.

3. Dién hoat dong

Dién hoat dong phat sinh la do su chénh
léch ctia dién thé giita viing hoat dong (hung phén)
va viing yén tinh. Ving di hung phén 14 mang dién
tich am, con ving yén tinh la mang dién tich
duong. Dong dién hoat dong dd dugc minh hoa
béng cic thi nghiém sau day:

3.1. Thi nghiém cia Mateucci

Vit day thdn kinh cla co 2 1én co 1 va tiép
Xuic tai hai diém 1a A va B cdch xa nhau. Ta ¢6 thé
ding dong dién cim tng 6V d€ kich thich day than
kinh cha tiéu ban 1 (hinh 396). Két qua di cho
thdy ca hat cg déu co. Co 2 co la do ¢6 su chénh
lech vé dien thé giita diém A hung phan va diém B
yén tinh da tao ra dugc dong dién hoat dong va

chinh dong dién nay di kich thich co 2 co (hinh

397).

SR

Hinh 396. Thi nghiém Mateucci.
1. Kich thich; 2. Ca 1; 3. Co 2.

Hinh 395. So da gidi thich hoc thuyét
mang vé sy dan truyén xung déng
than kinh.

A. Sgi than kinh & trang thai nghi ngdi,
mang cla nd bi phan cuc, mat ngoai
mang mang dién tich duong, mat trong dién
tich am; B-D. Cac giai doan dan truyén
xung ddng theo day thdn kinh, trinh bay
song khif cuc va kém theo la dong dién
tac dong theo mang.

Hinh 397. Thi nghiém dién hoat déng ciia tim é&ch.
1. Tam that; 2. Day than kinh; 3. Tam nht: 4. Ca co.
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3.2. Thinghiém dién hoat dong ctia tim éch

Ta vat day than kinh clia mot tiéu ban co than kinh (ctia éch) 1én tim cua éch va duoc tiép
xuc tai hai diém (mo6t & tdm nh7 va mot & tam thét). Két qua la co co. Co co la do tm nhi co
trudc 1a vang da hung phan (mang dién tich am) ldc nay tdm that con yén tinh va mang dién
tich dwong cuda tim. Sy chénh léch clia dién thé nay lam phéat sinh dong dién hoat dong cua tim
da kich thich day than kinh nén d& lam cho co éch co.

4. Cwche phat sinh dong dién sinh vat

ba co mot sc”;gig thuyét vé c& ché‘ph]ét sinh ta dong dién sinh vat nhu:

4.1. Thuyét bién chat clia Sagoviet

Thuyét bién chét clia Sagoviet (nguwdi Nga) vao ndm 1896 va sau dé dd dumse Naxonop va
Alecxandurop stra doi va bo sung. NOi dung chd yéu cla thuyét nay la qua trinh Hrao d6i chat tai
vling tén thuvong hay hung phédn da sinh ra nhiéu chat dién giai nhv axit Hy 3 H2CO,
rr + 11CO/, lon H+do c6 duwong kinh nhé nén da khuyéch tan nhanh dén vang yCn tinh (nguyén
ven). Do d6, vung nay tich dién dwong. Con cac ion HCO, khuyéch tan chdm hon, da nam lai &
ving 16n thuong himg phan) nén ving nay tich dién am. Két qua la da tao ra su chénh léch vé
dién thé gitra hai vang va lam phat sinh ra dong dién sinh vat.

4.2. Thuyet mang (thuyét lon mang)

Thuyét maig hay con goi la thuyét ion mang da giai thich vé nguon goedién thé mang
duoc Sagoviet néu ra tir ndm 1896 va sau dad dwoc Bernoslen nam 1902 tiép tuc dua ra. Tiép do
lai dwoc Hogkin, Huxley va Katz bd sung va hoan thién. Huxley va Katz dd dugc giai thuoni
Nobel 1952 va 1970. Thuyét nay la dva trén co s& tinh ban thdm c6 chon loc clla man® té' hao
va céc co ché khiyéch tan cta cac ion qua mang té bao, tir d6 da tao thanh 1op dién kép gitra 16p
trong va ngoai cua mang té bao, nén lam xudt hién dién thé mang,

a. Mang cua té bao c6 tinh tham thau chon loc

Mot s8' ion ¢ thé di qua dugc mang mot cach dé dang. Nhung mot s6'ion  hac khong thé
di qua duoc.

Nam 1961 Xolomon da xac dinh rang, mang cla té bao c6 cac 16 nho gée 18 Ray eo
0 0
dwong kinh 1a 4 A, nén chi c6 thé cho cac ion c6 duong kinh < 4 A méi qua lai mang duwoc
0 0
(nhw ion K* c6 duwong kinh 12 2,6 A ion Na+cé duong kinh 1a 1,9 A ). Nhwng do hién twgng va

nwdc cha ion Na+nén né lién két véi tdm phan tr HD dé tao thanh I6p 4o nwéc bao quanh ion
Na+nén da lam tdng duong kinh ctia ion Na+ Trong khi d6 ion K+chi lién két dwgc véi bon
phan t H2. Vi vay, kich thuéc cla ion K+c6 duong kinh nhd hon nén dé dang qua lai man®
hon ion Na+



Chuong XII1. SINH LY HUNG PHAN 149

b. Muén khuyéeh tdn qua mang, cac ion phai cé sw chénh léch vé néng dd cac ion
trong va ngoai mang. Ta hdy xem xét nong do cla cac ion Na+va K+6 trong va ngoai mang
té bao.

- lon K+ ndng do clia ion K+trong mang la 400mol/kg nuéc/ndng do & ngoai mang la 20
mol/kg nwéc/ndng dd. Do vay, ty s6 gitta trong va ngoai mang la 20 lan.

- lon Na*: ndng do ctia ion Na+® trong mang la 50mol/kg nwéc/ ndng dd & ngodi mang
la 440 mol/kg nwéc/ndng do. Do vay, ty s ia 1/8 lan.

Su chénh léch vé néng do nay duoc duy tri la nho co ché clia bom Naf - K+ Trong trang
thai yén tinh ion K+duoc bom vao trong té bao, con ion Na+lai dugc bom ra ngoai mang nguoc
chiéu véi gradien ndng dd. Do do, da doi hoi phai cé su tiéu ton nang lwong tr ATP. Bom Na+-
K+thie chat la gdm cac chét hoat tai, d6 la cac protein van chuyén qua mang.

Do s chénh léch nong d6, ion K+duoc thim manh ra ngoai mang té bao voi téc do nhanh
gdp 76 lan cda ion Na+di vao trong clia mang té bao. Con déi v6i cac anion cla cac axit hitu co
c6 kich thuéc va phan tlr lwvgng qué 16n sé khong ra ngoai mang té bao duoc va da tao thanh 16p
tich dién am trong mang cla té bao. lon K+thdm ra ngoai mang, nhung khong di xa dugc vi bi
I6p dién tich &m trong mang hat lai, dan dén 1a tao thanh I6p dién tich dwong ngoai mang.

Két qua la hai bén mang cla té bao co6 16p
dién kép: ngoai duong, trong &m va tao ra mot |Av____f
dién thé nhat dinh dwoc goi la dién thé mang E
hay dién nghi ngoi. Hay néi cach khac la mang
cla té bao dd bi phan cuc (hinh 398). Do vay, &
trang thai nghi ngoi s khuyéch tan clia ion K+ tl
trong ra ngoai mang té bao da lam xuét hién dién
thé mang. Vi du: dién mang cla té bao than kinh
déchlaE =-90mV.

Van dung thuyét mang dé giai thich su Hinh 398. Twong quan gitta dién thé va
tinh thdm cla mang véi cac ion Na*, K\

phéat sinh ra dong dién ton thwoiig. Khi t6 chirc _ i
1. V; 2. ion Na*; 3. ion K\

bi ton thwong, tinh thdm cla mang bi thay dai,
mot sO ion am di ra ngoai mang, lam trung hoa mot sé dién tich dwong (K+) nén dong dién ton
thuong cé E bé hon dién nghi ngoi.

- Van dung thuyét mang gidi thich suw phat sinh ra dong dién hoat dong: duéi tac dung
cta kich thich, mang da thay d6i tinh thdm, cac ionNa+thamvao trong té baonhanh gap500 -
700 lan so v6i ldc nghi ngoi. Thuc nghiém cho thdy rang da c6 dén20000 ion Na+diqua 101
mm2mang trong 103giay vi cung chiéu véi gradien nong do.

Ldc dau ion Na+vao c6 tac dung trung hoa ion &m nén da lammat phan cwc E=0goi la
s khit cwc. Sau d6 lwvgng ion Na+dw thira lam thanh diéntich dwongtrong mang té bao, con
nooai mang lai mang dién tich &m (do céac ion am trong mang di ra) dan dén sy dao cuc lam
phét sinh dong dién hoat déng. Nglrng kich thich, tinh thdm clGa mang duoc khdi phuc, mat

gitra
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ngodi mang lai tich dién duong, trong E(mV)
mang tich dién am, mang té bao tro lai

trang thai phéan cuc, goi la su tai phan cuc.

Dién bién = phan cuc —» khir cic — dao

cuc -» tai phan cwc duoc biéu dién nhw do

thi & (hinh 399).

o 1A X s s e i(ms)
K&t luén: mang té bao la aqjjMt.

sinh ra dién nghi ngoi cling nhwv dién hoai
dong. Sv chénh léch vé ndng do ion K+va
ion Na+0 ngoai va trong mang té bao la
ngudn goc phat sinh dién thé.

4.3. Ung dung cta dong dién sinh
vat

) Bo dign th_e cua dia phdi tring 9'%inh 300, P& thi huynh quang cla
cam (5 -30mV) dé xac dinh mutc séng clua hoat dong khi kich thich soi truc than kinh ngdi

ga, Vit ngay tir nhitng ngay dau phat trién cla éch.

clia phoi. Trén co so d6 dé chon tring tot A Phancyc  E=-90 mV
L . i B. Khtr cuc E=0

cho tiép tuc 4p HO, d6 la cac tritng c6 E > c. Dao cuc E =40 mV

10mv. Nhiing tring co D. Tai phan cyc E =-90 mV

H< IOmV Ia loai thai. 1. Pha d&o cuc; 2. Pha tai phan cuc

- MY dad sdn xudt duoc mot loai thiét bi dién tir c6 thé phat hién duoc thir ky dong duc
cla bo dé cho giao ph6i. Thiét bi l1a mdt 6ng hinh tru bang chdt déo cé kich thudc la
25 X 12,5mm duoc cdy dudi 16p da gan am dao clia bo. Khi bo bat dau dong duc, co tir cung
hung phan co bép phai sinh ra dong dién. Thiét bi thu sé nhan duwc dong dién nay sé truyén bao
tin hiéu dén may vi tinh. Phan it nhay cla thiét bi c6 thé st dung dé phat hién sém kha nang
dong duc, co chira va chan doan thoi gian dé cuta bo.

- Phat minh vé chita bénh ung [hv clia gido sv Thuy Dién B. Nudenxtrom (lya trén co s&
st chénh léch diér thé gitta vung ton ihuong véi ving nguyén ven, va gitta ving loat dong voi
vlng yén tinh, sir dung mach mau la mach dan dién trong d6 huyét twong la chét dan dién. Néu
cam mot dién cuc hi s& c6 dong
dién mot chiéu chay qua. Thay d6i cwong dd dong dién co tac dung gay ra nhitng thay doi nhu
khi chiéu tia X. N6i cuwc duong véi khéi u, cac ion dm sé tap trung tai khdi u, con ion duong
chuyén téi cuc am. Céac bach cau mién dich mang dién tich am, globulin khang thé cling mang
dién tich am sé di chuyén t6i cwc dwong tirc 1a khai u va phat huy tac dung. Mat khac do bach
cau téi nhiéu nén nwéc mo cua khdi u sé& bi chuyén dich vi tri, do d6 xung quanh cuc dwong sé
xudt hién mot ving kho, do dé cac té bao ung thw dan dan thoai hoa va sé khong ton tai duoc.
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Trong nhan y va thi y, ghi dién tam do va dién ndo d6 dé chan doan bénh. Dién sinh ly
hoc da trd thanh mot phrong phap hién dai dung dé chan doan trang thai chirc nang clia cic mo
va co quan cla co thé song.

I11. Sy DAN TRUYEN HUNG PHAN

Hung phén trong co thé dwoc dan truyén trén cac so than kinh va qua cac xinap dudi cac
dang dién hoat déng.

1. So lvgc cau tao clua té bao than kinh

Hé than kinh clia nguoi c¢é khodng 100 ty té bao than kinh (nuron). Céc té bao than kinh
¢6 hinh thai rat da dang va kich thuéc khac nhau. Bon vi dé cdu tao nén hé than kinh la cac té
bao than kinh.

Dua vao hinh thai va cdu tao nguoi ta da phan chia té€ bao than kinh ra t lanh cac loai nhu:
noron don cwc, noron lwdtig cuc va noron da cuc (hinh 400). Ngudi ta con cé thé dwa vao cac
chirc nang sinh ly ch yéu cla cac noron dé phan chia thanh cac loai nhu: noron cam giac
(noron hudng tdm), noron van dong (noron ly tdm) va noron trung gian (noron lién hop).

Hinh 400. Cac dang noron:
A. Noron don cuc; B. Noron lu@ng cuwc; c. Noron da cuc:
1. Than noron; 2. Sgi truc; 3. Tan cung synap; 4. Se¢i nhanh; 5. Budi gai (tan cung sgi nhanh);
6. Nhanh soi true: 7. Hwéng xung dong.

Cau tao cia mot noron

Mot noron bao gom cac bo phan chi yéu nhw: than noron, sgi truc (axon) va sgi nhanh
(tua nhénh, tua gai) (hinh 400).

a. Than noron: ¢6 hinh dang kich thuéc rat khac nhau tuy theo loai t€ bao than kinh.
Trong than c6 nhan, cac thé nissl (d6 la ARN) cd vai tro trong viéc tong hop protein. Trong than
con c6 chira cac to than kinh va nhiéu ty lap thé... Tap hop céac than cta noron da tao nén chét
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xam cua hé thdn kinh. Mang cla than va ciia
noron ¢4 chia nhiéu protein cam thu dac hiéu
(la cac receptor).

b. Soi truc: 1a tua bao tuong dai, dau
cung dugc chia thanh nhiéu nhinh goi la nhdnh
tan cung. Mdi nhanh d6 lai tdn cing bang cic
cic tan ciing. Trong cic t4n cung cé chia nhiéu
boc nho trong c¢6 chifa cdc chat truyén dat thin

kinh (neurotransmitter). Trong soi truc cac to

thdn kinh chay song song véi truc va noi tiép
vOi mang ludi to thdn kinh & than. Trong soi
truc con ¢6 chifa nhiéu ty lap thé cé vai trd
trong viéc 16ng hop chat truyén dat. Céc 1€ bao
schwann thi bao boc guanh sgi truc va cudén
thanh nhiéu 16p d€ 130 thanh v6 schwann. Giifa
cac 1€ bao schwann la cdc eo ranvier. Giita cic
16p cudn cua 1€ bao schwann cé chita chit
mielin (cdn goi 1a soi trang). O mot s& soi khic

lai khong chifa chdt mielin giita cdc 1dp cia 1€
bao schwann. D6 la s¢i khong mielin hay con
£0i 12 so1 xam. Céc sgi truc c6 mielin tap trung
lai d€ tao thanh chét trang cla hé thin kinh.
Hinh 401. So d6 cdu tae cla neuron.
1. Cac nhanh dendrit; 2. Than naron; 3. B6i axon;
4. Axon; 5. Nhéanh (collateral) clia axon; 6, Mang
Myelin; 7. Mang schwann; 8. Nhan té bao schwann;
9. Eo Ranvier; 10. Cac nhanh tan cling cla axon
khéng cd myelin.

c. Sgi nhdnh (dubi gai): 1a nhitng tua bao twong ngén, phan nhinh & gdn than noron. Céc
noron thudng c6 nhiéu soi nhnh. Cic sgi nhdnh dén truyén hung phén vé& dusi noron (12 soi
cam giac).

2. Pac diém sinh 1y chi yéu cia cac soi than Kinh

Soi thdn kinh 1a céc nhdnh cba noron gom c6 soi dai goi 1a soi truc (axon) va sgi ngin goi
12 soi nhdanh (dendrit).

Day thén kinh dugc céu tao boi céc b6 $¢i thdn kinh va duoc bao boc bdi 16p mang mo
lién két.
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Hinh 402. So a6 2 cach ghi dién noron, Hinh 403. So dd ghi digén mang cua

s9i truc mue ang.
1. Mang hién séng; 2. Dao déng ky;
3. Soi than kinh; 4. Vat kinh am cuc.
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Hinh 404. Ghi hoat tinh dién cla axon khéng 18 3 loai mue.
1. Vi dién cuc; 2. N&i vdi dao dong ky; 3. Vi dién cufc cém vao axon; 4. Bién thé nghi;
5. Man hinh dao déng ky; 6. Dién cuc déi cuc; 7. Dich ngoai bao; 8. Axon khdng I8.

Soi thén kinh ¢é cdc dac diém chil yéu sau ddy:

- Soi thén kinh ¢6 tinh hoan chinh va lién tuc vé sinh ly, néu ép budc, kep hay diing cic
chat hod hoc ttc ché dé tdc dung 1én mot diém cua soi thin kinh thi kha nang dan truyén clia soi
than kinh 12 mat di.
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- Sy dan truyén hung phan cta soi than kinh co sw tach biét: trong cing mot bé sgi than
kinh, mdi sgi than kinh dan truyén xung dong riéng ré cta né va khdng lan truyén ngang sang
cac soi bén canh.

- Dan truyén hung phén la theo hai chiéu, nhung trong co thé hwng phan chi dan truyén
theo mot chiéu xac dinh. Bac diém nay la do cdu tao, chirc nang cla cac xinap quyét dinh.

- Spi than kinh cé tinh hung phén cao, trong d6 sgi ¢d vo mielin c¢é tinh hung phén cao
hon sgi khong co vé mielin.
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nh 405. Cac xung déng ghi duwgc tlraxon Khéng 16 cla loai muc.
A. Phuong phéap thi nghiém; B. Chi tiét trén man hinh
1 Vi dién cyc; 2. Axon khéng 16; 3. Dich ngoai bao; 4. Xung déng ghi dugc trén man hinh-
5. Man dao dding ky; 6. Dién thé mang; 7. Pha di Ién khir cic; 8. Tai phan cuc; 9. Bién thé nghi;
10.Pha di xudng tai phan cuc; 11. Khi cyc qua do.

3. Bac diém hwng phan chl yéu cua nuron

Cac noron khac nhau thi dap (ng véi cac kich thich khac nhau. Vi du doi véi &nh sang ap
sudt va cac chat hoa hoc... Noron la nhirng té bao c6 tinh hung phan rat cao va duoc biéu hién
bang céac dac diém sau day:
- Noron c6 ngudng kich thich rat thap, chi can mot kich thich c6 cuong do rat nho ciing
da lam cho né hwng phén. Vi du nang lwvgng ctia mdt photon cling dd lam cho té bao vong mac
clia mét bi kich thich.
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- Noron c6 hoat tinh chirc ndng cao nghta la cé thoi gian tro rdt ngan, do vay cé kha ning
d&p (ng voi cac kich thich nhip nhang va cé tan sé' cao.

- Khi noron da hung phén, thi chuyén hoa clia noron sé tang Ién, nhu cau vé 6xy cling
tang Ién...

$/6h -flié rdf>y
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Hinh 406. D&n truy&n xung than kinh & cac axon khéng 16 cta loai mwyc: Dan truy@&n lién tuc.
1 Xung than kinh; 2. Buvong doc theo Axon; 3. Hwéng xung dong; 4. Vung khir cuc;
5. Vung hoat dong; 6. Vung trd; 7. Dong dién di ra tlr viing khir curc.

IV. Sy DAN TRUYEN HUNG PHAN TRONG CAC SOI THAN KINH

Chtc nang sinh ly chti yéu cua cac sgi than kinh la dan truyén hung phén: Qua cac nghién
clru clia cac nha khoa hoc da xac dinh dugc mot s6 quy luat clia qua trinh dan truyén hwng phan

trén soi than kinh nhw sau:

1. Céc quy luat dan truy@n trong cac soi than kinh
1.1. Quy luéat toan ven va lién tuc vé sinh ly

Pé co budc la cac soi
than kinh phai toan ven vé cdu tao giai phau va chirc ning sinh ly, vi du khi ta that hodc budc
vao day than kinh, lam cdng qua mic cac sgi than kinh... thi sgi than kinh d6 sé mat di kha
nang dan truyén hung phan. Khi cé cac tac dong gay rdi loan dén sy phat sinh ra xung déng
than kinh cling c6 thé lam cho sgi than kinh mét kha nang hung phan. Vi du, lam lanh hay néng
qud, tdc dong cla cac loai hoa chat, cac chat Gc ché, chat gay té ... déu co tac dung ngan can s

dan truyén hung phén theo cac soi than kinh.
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1.2. Quy luat dan truyén hwng phan theo hai chiéu

Khi ta kich thich vao sgi than kinh,
hwng phan sé dugc truyén theo hai chiéu 8
cla né (nghia la truyén ra ngoai vi va
truyén vao trung tam). Diéu nay did duwoc
thé hién qua thi nghiém sau day (hinh 407).
Ta dat Ién sgi than kinh s&' 2 mot cdp dién
cwc va noi ching voi hai dung cu dé do
dién Ia A va B. Ta cho dong dién kich thich
soi than kinh ¢ doan gilra hai cap dién cuc
& trén. Hung phan da duwoc sinh ra tai diém
bi kich thich s& dugc truyén trén sgi than
kinh theo hai hwéng khac nhau va trén hai dung cu do dién ta déu ghi dwoc cac xung dong than

Hinh 407. So d6 thi nghiém ch&ng minh su
dan truyén hai chiéu trong cac soi than kinh.
1. Soi than kinh; 2, 3. Kich thich.

kinh truyén qua.

Su dan truy@n hung phén trén soi than kinh theo hai chiéu con cé thé chiing minh bang thi
nghiém ma cling khéng can dén cac dung cu do dién. Trong cac co dui cta éch (M. gracilis) ¢
hai ntra, mdi nira d& nhan dwoc cac nhanh khac nhau duoc tach ra tir cac soi than kinh van dong.
Ta tach co gracilis ra 1am hai phan, ching chi lién hé v6i nhau bang cac nhanh cia sgi than
kinh. Sau d6 ta kich thich mot nira cla co bang dong dién. K&t qua da cho thdy Ia hai nita cla co
gracilis déu co lai.

Diéu d6 chitng té rang hwng phan da duoc truyén theo cac nhanh cia cing mot axon. Lic
dau theo chigu hudéng tam va sau do la theo chidu lytdm. Quyluat dan truyén hung phin theo
hai chiéu cua cac sgi than kinh khéng mau thudn véitruong hop dantruyén hung phantrong
cung phan xa la dan truyén hung phdn theo mot chiéu tir ngoai vi vé trung wong, roi tlr trung
wong ra ngoai vi. Dan truyén hwng phén trong cung phan xa khong chi don thuan dién ra ¢ trén
cac sgi than kinh ma con phai qua cac xinap va cau tric cta né chi cho phép hung phan truyén
theo mot chiéu nhat dinh ma thoi.

1.3. Quy luat dan truyén hwng phéan riéng biét

Cac day than kinh & ngoai vi déu duoc cdu tao bodi rat nhiéu cac sgi than kinh, trong dé
bao gdm céac s¢i than kinh cdm giac, cac soi than kinh van dong va cac sg¢i than kinh thuc vat.
Céc soi than kinh & trong cing mot day than kinh cé thé duoc bat ngudn tir cac cdu tric & ngoai
vi & xa nhau, vi du day than kinh sd X cd chitrc nang diéu khién tat ca cac co quan trong 16ng
ngwc va mot so' 1oén cac co quan trong 6 bung. Day than kinh hong diéu khién tat ca cac co,
mach mau va da cla chan. Cac co quan va cAc m6 & ngoai vi luén hoat dong dwgc binh thuwong
la nho cac xung dong dwoc dan truyén theo tirng soi than kinh riéng biét, ma khéng truyén hung
phan tlr sgi nay sang ngang soi khac va chi thé hién tac dung trén nhitng t€ bao nao co sgi than
kinh dén dé chi phdi ma thoi.
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2. Cu ché dan truyén hung phén trén sgi than kinh

2.1. Cochédan truyén hwng phan qua soi tran, sgi khong c6 mielin
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Hinh 408. Phuwong thirc dan truyén hung phdn qua soi tran, soi khéng cé mielin.

Hung phéan bao gi¢ cling duoc lan
truyén qua sgi tran con goi la sgi kliong
c6 mieiin tlr d u sgi dén cudi sgi trén co
s phat sinh ra dong dién hoat déng do
chénh léch vé dién thé gita vung hung
phdn va ving con yén tinh trén sgi than
kinh. O trang thai nghi ngoi, mat ngoai
mang cla soi truc tich dién dwong va mat
trong cla mang tich dién &m.Vi du: khi
diém A dau aiia soi truc bi kich thich va
sinh ra Inrng phan. Tai d6 mang cua sgi
truc da bi tha) ddi tinh thdm nén da dan
téi sk ddo cwc nghta la ngoai mang tich
dién &m, mat trong mang tich dién dwong
tao nén chénh léch dién thé gitra diém A

hung phan va diém B con yén tinh, lam

-90
mv

-30mv

Hinh 409. Sd dé biéu dién dién
dién thé 6 trang thai khir cuc &
khong myelin,

phat sinh dong dién hoat déng (goi la dong dién cuc b6). Dong dién nay sé la tdc nhdn kich

thich dé gay hung phéan cho diém B. Sau d6 cho diém c... theo chu ky ndi ti€p cho tién diém

cudi sgi than kinh. Két qua la hung phan dwoc lan truyén tir dau soi dén cudi sgi. N6i cach khac,

trang thai hung phan cta mot diém trén sgi than kinh da dan dén sy himg phén cla cac diém ké

ti€p va cv nhu thé hung phén dwoc lan truyén (hinh 408).
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Hinh 410. So d3 suf hinh thanh va ciu tao s¢i thin kinh ¢é myelin,
a, b, ¢, d. So d4 siéu vi; e. So dd vi thé;
1. Mac treo tru tryc; 2. Try truc; 3. Bao tudng t& bao schwann; 4, Nhan t&€ bao schwann;
5. Mang day; 6. Bao myelin; 7. Vong thit Ranvier; 8. Vach Schmidt-Lantermann; 9. Quing Ranvier.

2.2. Co ch€ ddn truyén hung phdn trén sgi cé vo mielin

Cic soi ¢6 vo mielin con goi 1a "nhay bac, nhay céc” cdch dién nén dong dién cuc bo
phai "nhay" tir eo Ranvie nay sang eo Ranvie k€& ti€p hinh thanh phuong thitc "ﬂhéy bac". O
trang thai yén tinh, mit ngoai mang cia tat ca cic eo Ranvie déu tich dién duong va mat trong
mang tich dién am (hinh 412). Khi eo A hung phén thi tai dé da x4y ra hi¢n twong dio cuc
nghia 1a ngodi tich di¢n am, trong dién duong. Vi viy, da phdt sinh ra dong dién hoat dong chay
trong soi truc chiéu tir A dén B va qua eo B nhay vé eo A. Nhung & eo A hung phan vin con
duoc tiép tuc, tam thdi ird nén trg, do d6 hung phan & eo B truyén ngay sang eo C va sy nhdy
bac nay s& ti€p dién cho dén hét soi truc.

Phuong thitc nhay bac c6 t6¢ do nhanh hon sy lan truyén, ddng thdi tiét kiém duoc ning
luong, vi sy chuyén dich cdc jon Na®, K* chi dién ra ¢ cdc eo, gay ra s dio cuc, chi khong dién

ra trén toan soi nhu & soi trdn.
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- Téc 46 din truyén hung phan ty 1é
thuan vdi duong kinh cha day thdn kinh va
tuy thudc vio loai va tinh chat clia day thin
kinh.

- Soi than kinh cang 16n bao nhiéu thi
ngudng kich thich cang nho bdy nhiéu.

- Xung déng thin kinh chi di theo
mot chiéu va gid tri hiéu dién thé giam dan
theo do dai va thoi gian truyén dan.

2.3. Ddn truyén hung phdn tir sgi
thdn kinh sang soi co

Su dan truyén hung phan trong cac
soi thdn Kinh va cac sgi co duge thuc hién
1a nho sif lan truyén cdc xung dong theo bé
mat ctia mang soi than kinh va soi co. Khic
v6i céc trudng hop din truyén hung phan
theo céc s¢i thdn kinh da dugc trinh bay o
trén. Su din truyén hung phdn & cdc trudng

hop nay da dugc thuc hién, d6 1a do su bién Hinh 411. Trong hé thdn kinh trung vong, bao
cla sgi than kinh ¢é mielin do t& baoc thin kinh
o i ) i L dém it nhanh tao nén.

co (noi ti€p xuc gilta soi thin kinh va sgi ~ 1. T& bao it nhanh; 2. Bao tuong;

cd) dudi tic dung cia cdc chat trung gian ‘3. Vong thit eo Ranvier; 4. Tru tryc.

hoa hoc (chat dan truyén).

ddi cac chire nang sinh 1y ca hé thdn kinh -

£o A hung phdn Fo 8 o C

N (7 S—

Miglin

Hu‘d;_q dan fruyén

- —c>
Hinh 412. Phuong thire nhay bc trén soi ¢6 vé mielin.

B may than kinh - co, con duge goi 12 synap than kinh - co. O céc dong vat ¢ xuong
s6ng, trong mbi bé may than kinh - co c6 mét nhanh ciia soi than kinh van dong khong ¢ vo
mielin. Soi thdn kinh van dong bi médt mang mielin tai chd chia nhanh tan cing d€ tao ra chd
tiép xiic véi soi co. Trong cic nhanh t4n cling cha sgi than kinh cé nhiéu ty thé ¢é kich thudc
16n hon so véi cdc ty thé trong axon. Mang cla tan ciing cba sgi than kinh va soi co da duge
ngan céch béi moét khe synap md rong vao khoang gian bao. Trong cic tan clng than kinh (phdn
trude synap) ¢6 rdt nhiéu tii axetylcholin c6 duong kinh khoang 50nm (hinh 406). Dién tich ctia
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bd may than kinh - co & cac dong vat c6 vl bang 2 -3 (im2 SO lwvong céc tdi axetylcholin
khoang 20.000 chiém khoadng 30% thé tich clia bd may than kinh - co. & mang sau synap co
gan bon triéu cholinoreceptor. Khi cac receptor ti€p xlc véi axetylcholin, tinh thdm cta mang
doi v6i cac ion Na+sé duogc tang Ién.

° ja®" <b-VT ' a
B

Hinh 413. So d6 cau tao b6 may than kinh - co cla sgi co van & dong vat co vu.
I A. Mang myelin clia sgi truc bi mat trwéc khi chia nhanh di vao trong cac sgi co;
B. Lat ct ngang clia mdt nhanh ciia tdm van dong.
1. Than kinh twong cua axon; 2. Ty thé; 3. CAc tui axetylcholin; 4. Co {Uong; 5. Cac nép gép synap.

AxetylcholLn la chat dan truyén hwng phan, bao dam cho cac xung dong than kinh tlr sgi
than kinh gy ra sv hoat hod mang sau cla synap than kinh - co. Khi chat axetylcholin bi thuy
phan hai cholinesteraza thi sy dan truyén hwng phdn qua bd may than kinh - co a khéng thuc
hién duoc. Dan truyén hwng phan dwoc dé dang khi c6 sw cong cac lwgng tir, axetylcholin duoc
giai phéng tlr cac tdi chira no, cling nhw cé sv tang lwgng axetylcholin trong khe cla synap.

Khi nghi thi khong cé cac xung déng than kinh truyén dén, tai bd may ihan kinh - co chi
cd mot lugng nhd axetylcholin dugc bai tiét va bai xuat mét cach roi rac, khong dong b, nén
chi lam xudt hién céac vi dién thé sau synap. Cac dién thé nay khong ihé tao duwoc dién thé hoat
dong sau synap. Néu c6 mot xung dong than kinh truyén dén céac lvong tir axetylcholin dugc bai
Xudt ra mot cach dong bd voi mot lwgng 16n, nén da tao ra trong bd may than kinh - cu mot dién
th6 1on gdp 50 - 80 lan bidn do cha vi dién thé xuét hién khi bd may nghi. Dién the nay c6 kha
ndng gay ra hung phén cac soi co.

Trong truong hop c6 kich thich gay co co kéo dai, hung phan trong bd may than kinh - co
khdng bi nglrng ngay, ma con c6 thé tiép tuc trong mot thoi gian nhét dinh nita. Sau d6 da c6 sw
suy gidm tam thoi sw dan truyén cac xung dong do bai xudt mot luong I6n axetylcholin. N°woc
lai, trong treong hop ma co khéng co kéo. dai va lvgng axetylcholin dwgc bai tiét ra it thi khi
ngirng kich thich day than kinh, hung phan trong bd may than kinh - co lai dwoc tang Ién. Ta
con nhan thdy, véi nhip kich thich ma t6i vu day than kinh van dong thi khi dan truyén hung
phén tir day than kinh sang co lugng axetylcholin sé dwoc tiét kiém hon va hoat dong co co dién
ra tét hon.
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3. Su bién déi cia dong dién (Ian truy&n qua soi than kinh
Soi than kinh ciing 1a mot day dan dién ma dién tré gdbm c6 R,: dién tré cla té bao chat
Rm dién tro mang. Dién hoat dong c6 dién thé la V(| dugc lan truyén trén mot doan Xcla soi
truc sé yéu dan (vi v 0giam dan) do bi tiéu hao dé thang duoc dién tré R, va Rm Vi vay, mic do
gidm dan cla v,, theo d¢ dai Xcua sgi true la do bon dai lvgng quyét dinh dé la v,,. R,, Rmva X
duoc biéu thi bang phuong trinh sau day:

R, va Rmla ty 1& nghich véi dwong kinh cla soi, néu ddy than kinh ma cang to thi tinh dan
dién cla day cang cao va dién try cang bé. Qua thi nghiém nguoi ta da xac dinh rang d6i véi soi
truc cla loai tha, thi Vx= V0XO0,5, trong d6 X= Imm — la d6 dai ’*ng véi khodng céach hai eo
Ranvie ndi tiép. v 0duwoc phat sinh & eo Ranvie dau tién ndi chung bang 100mV (hoéc diém goc
cla soi tran = I00mV), dén eo Ranvie th hai V con 1ai50 mV, dén eo th ba conlai 25mV...
(hodc dén Xj = Imm, thi Vi =50mV, dén x2=2mm thi v 2= 25mV).Theo ly thuyétthi dong dién
yéu dan, nhuwng trong thuc té khi dong dién dén eo Ranvie th hai, tht ba sé kich thich cac eo
nay hung phan, nén da xay ra hién twong dao cuc, lam phat sinh dong dién hoat dong méi tuvong
tng v6i v 0. Vi vay, dong dién dan truy&n qua cac sgi than kinh la twvong ddi 6n dinh va c6 giam
chut it nhwng gidm cham.

4. T&c do dan truyén hwng phén cia soi than kinh

- Loai sgi than kinh nhw sgi ¢ vo mielin (day than kinh van dong véi v = 60 - 120m/s va
soi tran (day than kinh thuc vat) véi V= 2m/s).

- bwong kinh cla sgi than kinh: sgi cang to va duong kinh cang 16n thi Vcang lén (do
dién tré giam).

+0 =10-20 |am -> V=60 - 120 m/s

+0 =25-5"m->V=15-20 m/s

- Loai dong vat nhw: sgi van dong cua éch c6 V=20 - 40 m/s, clia gia stc V=60 - 120m/s.

- Nhiét do: khi nhiét do tang téc Ién thi dd dan truyén hung phédn cla sgi than kinh sé
tang Ién.

V. Sy DAN TRUYEN HUNG PHAN QUA SYNAP

1. Cau truc synap
Trong mot cung phan xa don gian la gbm ba noron, ta c6 thé phan biét dwoc hai loai
synap (synape)sau:
- Synap noron - noron la synap gilra dau mat sgi truc clia noron trwéc véi than hay soi
nhanh cta noron sau (hinh 415).

- Synap noron - co hay noron - tuyén: la ndi sgi truc sau véi co quan dap tng.
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Hinh 414. Sy phan bd cac synap trén than Hinh 415. Vai dang synap noron - ngron.

noron va cac dendrit cia né.
Vé mat ciu tao mot
synap bao gém cdu tric mang
trude phinh to thanh cic synap,
mang sau va khe synap. O
mang truéc synap cé nhiéu i
nho ¢6 chita cic chdt moéi gidi
hod hoc nhu axetylcholin, hoac
adrenalin, va mot s6 ty thé.
Mang sau sinap c6 nhiéu enzim
xetylcolinesteraza, khe synap
noron - noron roéng khoang

0
150 A, con khe synap noron -

0
co rong khoang 500 A .

Hinh 416. Cac loai synap khac nhau va
cac thanh phan cla synap.

2. Pac diém din truyén

hung phéan qua synap A. Cac synap tryc nhanh (ioai | va Il}; B. Cac synap truc than;
L C. Synap trén gai ctla nhanh thudc t& bao thap; D. Synap ¢4 gai
- Himg phin chi din sau synap nam trong tan cling trudc synap.

1. Cac ti synap; 2. Ty thé; 3. CAc 16i phitc tap; 4. Dendrit;
] B . 5. Gai trén dendrit; 6. Tai sau synap; 7. Nhan t& bao than kinh;
trufc synap dén mang sau 8. Vong cac neuronfibrit; 9. Ludi néi nguyén sinh:
synap. 10. Gai sau synap; 11. Khe synap.

truyén theo mot chiéu tir mang
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- Téc d6 dan truyén qua synap thi bi cham lai.
- Hung phan khi bi mot xay ra & synap trudc tién.

- Synap d€ bi cic chat hod hoc gdy ra tic dung. Q)

|

Hinh 417. Synap va dan truyén qua synap:

1. Xung déng $di; 2. Béng synap giai phong chat trung gian than kinh; 3. Chat trung gian than kinh
khuéch t1an qua khe synap va lién két véi thu quan mang sau synap; 4. Kénh Na' ma@ ra va Na' duoc van
chuyén vao 1& bao sau synap gay nén khir cuc; 5. Mang trudc synap; 7. Khe synap: 8. Mang sau synap;

9, Chat trung gian than kinh; 10. Kénh Na*.

-8 A-12

Hinh 418. Sg dé synap than kinh — co. Bién ddi dién thé tir sgi than kinh qua synap dén ca.
1. Sd¢i than kinh ¢é myelin; 2. Tan cling than kinh véi nhiing boc chira chat trung gian;
3. Mang sau synap cta sdi cd; 4. Khe synap; 5. Mang ngoal synap cda soi cg; 6. Thd ¢co: 7. Co tuong;
8. bién thé dong cla sdi than kinh; 9. Dién thé clia tAm cudi (dién thé sau synap);
10. Bién thé dong cla sdi ca.
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Hinh 419, So d3 biéu di&n sy hinh thanh, giai phéng, tac ddng va s8 phan clia axetylcholin &
synap cholinergic.
Ach: axetylcholin; AchE: enzym chofinesterase; PmR: thu thé mang sau synap.

NE

Regerpin
A TP
Pro
/ we
Ddv tin cong \
ThEnm kink 4i8¢
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Hinh 420. So d6 biéu dién sy hinh thanh, gii phéng, tic déng va s& phan clia noradrenalin
d synap adrenergic.
NE: Noradrenalin; TH: Tyrosinhydroxylase; LAC: L-minoaciddecarboxylase;
DpBH: Enzym dopamin ~ bhydroxylase; COMT: Enzym catechelamin — methyltransfirase;
PmR: Cu th mang sau synap.

3. Co ch€ dan truyén hung phan qua synap
3.1. Co ché vt Iy

Thuyét di¢n hoc: hung phin duoc dén truyén qua synap 12 nho dong dién hoat dong Vo
(Vedensiki, Seringtong, Ukhotomski). Khi hung phan truyén dén phan tan ciing ciia sai truc thi
tao ra ddng dién c6 cudng do lon dé c6 kha ning vugt qua duge khe synap dén d€ kich thich
mang sau synap hung phan. Két qua 1a hung phédn di dugc dén truyén di tiép. Nhuge diém clia
co ché nay la da khong gidi thich dugc dac diém din truyén hung phan mot chiéu, cham lai khi

di qua synap va su moi ctia synap.



Chuong X111. SINH LY HUNG PHAN 165

Mit khdc, theo tinh todn ctia Katz 13 sau khi di vugt qua khe synap dong dién hoat dong
giam dién thé xuéng chi con 0,01mV, trong khi dién thé€ cdn thiét dé gdy ra hung phdn cho
mang sau synap phai la 20 - 40 mV. Dién hoat dong giam 1a do dién tr& cla t€ bao chat, mang
truée, mang sau va khe synap.

3.2. Co ché hoa hoc

Hung phén duge dan truyén 1a nhd céc chit moéi gidi hod hoc.

Thi nghiém ctia Levi: budc hai tim rdi vao hai ong thong tim ¢é chita dung dich sinh Iy va
thong v&i nhau. Khi kich thich day than kinh phé vi clia tim 1 thi tim 1 d4p cham va yéu, sau d6
tim 2 ciing dap cham va yéu. Néu kich thich day thdn kinh giao cam cla tim 1 thi ca tim 1 va
tim 2 déu dap nhanh va manh. D6 1a do ddu day thin kinh phé vi va giao cam cta tim 1 da tiét
ra hai chat méi gidi chdt hod hoc khic nhau dugce lan toa trong dung dich sinh 1y dén kich thich
tim 2 va tim 2 da ddp umg. Chét bai tiét tir day than kinh phé€ vi la chat axetylcholin ¢é tac dung
kim ham, va chat tiét tir thdn kinh giao cam la chét adrenalin cé tic dung tang cudng sy hoat
déng cva tim. S6 cic chat moi gidi hod hoc ngay cang duge biét nhiéu hon, cé tdc dung nhu
axetylcholin 1a cdc chat nhu: cacbakhon, sucxinicholin, muscarin, oxoremorin... va c¢6 tic
dung nhw adrenalin 1a cdc chat histamin, serotonin, dopamin. '

Theo quy luat nhiét hod hoc, khi nhiét d6 ting jén 10°C thi t6c do phin img tang lén tir
hat dén bon 14n. (Xamoilop, 1925). Theo d&i su dén truyén hung phan qua sgi thdn kinh nhin
thay: khi nhiét d6 tang lén 10°C thi t6¢ do din truyén tang lén tir 12 dén 14 [4n. Nhu vay, da ¢6
su lién quan gita din truyén himg phén qua synap véi cac chit hoa hoc ti€t ra & dd. Néi céch
khdc su din truyén hung phan qua synap la phai nh& cdc chdt hod hoc 1am moi giéi nhu:
axetylcholin, va adrenalin c6 & mang truée synap.

3.3. Co ché dién - hod - dién

Hién nay ngudi ta thiy rang, co ché din truyén hung phin qua synap da cé sy tham gia
dong thai cha dong dién va chat hod hoc, goi la co ché dién - hod - dién c6 thé khdi qudt bang
so d6 sau day:

"Xung thdn kinh" - tin dién - mang trudc synap, tic dong dé giai phéng ra chat moi gioi.
Chdt moi gidi - tin hod - tdc dong 1én méang sau synap — tinh thdm ion clia mang sau synap bj
thay ddi — ddo cuc — phat sinh dong dién hoat dong - tin dién - xung than kinh dong tiép tuc
duoce truyén di”.

Khi xung thdn kinh truyén dén mang trudc synap dudi dang tin dién, s€ gdy ra mot tic
dong lam cho céac i nhd bi v& va gidi phéng chét hod hoc méi gidi 1a axetyicholin (hodc
noradrenalin, adrenalin). Cdc chat moi gidi ¢é vai tro la nhimg tin hod, nhu vay cic tin dién di
dugc chuyén thanh tin hod.

Chit m6i gidi synap khuéch tdn qua khe synap dén mang sau, & day né tdc dung véi phic
hop lipoprotein clla mang sau synap, lam tang trong chdc 14t tinh thdm cha mang sau, giy ra su
khir cuc va dao cuc cha mang sau. K&t qua la: phat sinh dong dién hoat dong véi E =~ 70mV.
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Nhu vay, tin hod chuyén trd lai thanh tin dién va hung phédn dugc ddn truyén di tiép tyc. Thuc
nghiém: ding dng thuy tinh cuc nhd dua 107° mol axetylcholin vao khe synap thi dién hoat
déng xuat hién ngay O noron sau

Mébi xung than kinh lam cho cdc tii & clc synap giai phéng ra vai triéu phan t
axetylcholin. Lugng axetylcholin nay khi dén mang sau s€ dugc phin giai dan thanh axetat va
cholin, do tac dung xic tiac cta enzym axetylcholinesteraza cla mang sau synap. Khi
axetylcholin da duge phin giai hét thi tinh thim mang sau synap duoc khoi phuc va ket thiic
hung phan.

Tir cac qua trinh trén ta ¢d thé it ra duge céc nhan xét sau:

1. Su dan truyén hung phin qua synap la c6 su tham gia déng thoi clia dong dién va chit
héa hoc moi gi6i, dudi dang tin dién chuyén thanh tin hod réi chuyén tré lai tin dién.

2. Qua trinh chuyén tir tin dién thanh tin hod, réi tin hod chuyén tr& lai thanh tin dién l1a
ddi hdi phai c6 thoi gian nhit dinh, 1am cho sy dan truyén hung phan qua synap bi cham lai.

3. Cac qué trinh & trén da 1am tang sy trao doi chdt & synap, vi thé di gay ra sy mdi &
synap trudc tién.

Xét vé hieu itng dan truyén qua synap ngudi ta thay synap c6 hai loai: hung phdn va
vc ché.

Cic synap noron - co luon ludn la synap hung phédn.

Céac synap noron - noron trong hé thin kinh trung uong ¢6 ci hai loai: hung phin va tc
ch€ nén di ddn dén hién tugng tic ch€ 14n nhau trong heé thdn kinh trung uong.

O synap himg phén tinh thAm chia mang sau synap d6i vai ion Na* tang lén, nén xudt hién
trang thai khir cuc — dao cyc lam phit sinh dong dién hung phan & mang sau, va phdt huy tdc
dung kich thich. Vi du, truyén dé&n co lam co co lai.

d synap Uc ché: tinh thim cla mang sau synap d6i vot ion CI' va ion K* 1a tang lén, con
tinh thdm d6i véi ion Na® khong ddi, cho nén xudt hién trang thak siéu cuc, sinh ra dién thé e
ché & mang sau xynap, két qua 1am cho noron sau synap bi (c ché.

Tir dic diém cdu tao va co ché din truyén qua synap, ta thdy c6 nhimg chat hod hoc gay
hung phan hoac tc ché su ddn truyén qua synap.

- Ion Ca™ lam cho cdc tii chita axetylcholin dé v& gitip cho su dén truyén hung phan qua
synap. Ion Mg™ ¢6 tic dung ngugc lai.

~ Curare phong b€ synap noron - co van.

- Atropin phong b€ synap than kinh - co tron, synap thdn kinh phé giao cam.

- Hexametonium phong b€ cic synap noron - hach giao cam.

- Cic thudc @c ch€ tadc dung cua enzym cholinesteraza — sé& kéo dai tic dung cia
axetylcholin, lam tang din truyén qua synap, do d6 co co lién tuc thanh co tetanos.

4. Ung dung

Dua vao dic di€m cu tao va sy din truyén hung phin qua synap, nén da dva ra mot 56
ing dung trong y hoc va thii y nhu sau:
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- Ciic thudc tdy giun sdn cho lgn thudng dung la dipterex, sau khi lgn udng dipterex vao
ruot, thudc s€ ngdm vao giun sdn va phd huy enzim colinesteraza & cac synap. Do dé, su phan
gidi chat axetylcholin khéng xay ra. Axetylcholin sé dugc tich tu nhiéu & mang sau synap va
gay hung phian lién tuc, co clia giun sin co tetanos 1am giun sén cing dd va khoéng biém dugc
vao niém mac rudt. Mat khac cd tron & rudt lon ciing ting cudng co bép dé day nhanh giun sdn
ra ngoai theo phan.

- Atropin phong b€ ming sau cta synap s€ lam mat kha niang nhiy cam cla mang sau
synap v6i chat axetylcholin, do dé di han ché hung phan, va lam gidm co that nén di cé tdc
dung giam dau.

- Thu6c an than aminazin ¢ tic dung tuong tr nhu enzim aminoxydaza 1a lam phan giat
adrenalin, vi thé giam bt lugng thong tin truyén vé ndo, nén ddn dén an thdn. Nguogc lai cdc
chat kich thich thdn kinh nhu cafein, nicotin... ¢ tdc dung ¢ ch& enzim aminoxydaza, vi thé
adrenalin phit huy tac dung ciia nd, tang cudng lugng thong tin vé ndo, két qua 13 than kinh
trung uong hung phén (budi 18i uéng ca pheé sé tinh tdo va khé ngu).

CAU HOI ON TAP

Hung phan 1a gi? Néu céc tdc nhén kich thich gay hung phan.

Trinh bay céc diéu kién d€ sinh ra hung phin.

Csc biéu hién bén ngodi clia hung phan thé hién nhu thé nao?

Phan biét ban chat cdc loai dién tén thuong, dién nghi ngoi va dién hoat dong.
Trinh bay cédc gia thuyét vé co ché phdt sinh dong dién sinh vit.

Neéu céc g dung cia dong dién sinh vat.

Phan tinh cdc dic diém sinh Ly chil yéu cha cac sgi than kinh.

Dac diém humg phén chd yéu cia noron 1a gi?

© P N s W W

Trinh bay cdc qui luat ddn truyén trong cdc soi than kinh.

—
e

. Tai sao day thin kinh d&n truyén hung phan theo hai chiéu nhung xung than kinh lai
di theo mot chiéu trén soi than kinh.

11. Trinh bity co ché din truyén hung phin qua soi trin.

12. T8¢ do din truyén hung phan cha sgi than kinh phu thudc vao cac y&u 16 nao?

13. Co ché din truyén hung phin trén soi c6 bao mielin nhu the nao?

14. Tai sao xung thin kinh dan truyén trén soi c6 bao mielin lai cé t6¢ d nhanh hon trén
sgi thdn kinh tran?

15. Néu y nghia ciia xung thdn Kinh di trén soi tran va sgi ¢6 bao mielin?

16. So sinh co ché din truyén hung phan trén sgi than kinh ¢é vo mielin va soi khong ¢6

vo mielin.
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17.
18.
19.
20,

21

Sur d4n truyén hung phan tir sgi thdn kinb sang soi co dién ra nhu thé nao?
Miéu ta qua trinh dén truyén xung thin kinh qua synap.
Néu cdc dac diém dan truyén hung phin qua synap ?

Dua vao co ché dan truyén hung phan qua synap, hay giai thich co ché dién — hod -
dién. Néu ttng dung cla co ché nay trong y hoc va trong thii y.

So d6 hod cdc qud trinh trong sinh ly hung phén.



CHUONG XIV
SINH LY THAN KINH

1. CHUC NANG VA SU TIEN HOA CUA HE THAN KINH

1. Chikc nang sinh 1y chi yéu ctia hé than kinh
Trong co thé dong vat, hé thin kinh ¢é cdc chifc nang sinh 1y chi yéu sau:
- Diéu khién, diéu hoa va phéi hop hoat dong clia tat ca cdc bo phan, cdc ca quan va cic
hé co quan trong co thé.
- Didm bao cd thé luon 1a mot khéi théng nhat.
- Pam bao su thong nhiét gifta co thé véi moi trudmg séng.

2. Su ti€n hoa ciia hé than kinh A
Trong qua trinh tién hod cua giéi ddng
vat, & cac dong vat don bdo nhu amip, thao
tring, triing roi... chua ¢é hé thin kinh. O
6

cac dong vat da bio, cac noron lién két vai
nhau theo mot phuong thitc nhat dinh va tao
nén he thin kinh. O nhiing dong vat bac thap,
hé than kinh ¢6 cdu tao don gian tao thinh
mot mang ludi thdn kinh. O nhimg dong vat
bac cao hon, cic noron da tap hop thanh cdc
hach than kinh hoac éng thidn kinh. Ciu tao . . L,

. A . . . IR Hinh 421. So d6 hinh thanh 6ng nio tay.
va hoat dong cia h¢ than kinh phit trién va A. Giai doan tam; B. Giai doan mang than kinh;
1i€n hoa dan tir dong vat bac thap lén dong C. Giai doan gan thanh éng than kinh.
vat bic cao. & cic dong vat bac thap, heé thin
kinh cha chiing c¢é cdu tao don gidn va phuong thiic hoat dong cia ching thudng it phitc tap,
phan img thudng kém chinh xéc. & céc dong vat bac cao, cau tao heé thin kinh ngay cing phic
tap va phuong thitc hoat dong ctta chiing ciing ngay cang thém da dang va chinh xdc hon. Sy
phét trién ctia hé thin kinh & dong vat tlr bac thap dén bic cao [a mot qua trinh chuyén ti€p lien
tuc theo chiéu hudng chung cha qua trinh tién ho4 12 phiic tap dan vé mat cau tao va chuyén hoa
din vé mat chitc nang. Tuy nhién, ¢6 thé thay 16 qua trinh ti€n hod cia hé than kinh & gidi dong
vat qua ba dang dién hinh. Don gidn nhdt lé hé thdn kinh luci, phirc tap hon la hé than kinh
hach va tién hod nhdt la hé thdan kinh ong.
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Hinh 422. Lat cit ngang qua ngoai bi phai ngudi @ cac giai doan phat trién ké tiép nhau.
(A ~ D) chi rd su hinh thanh 6ng than kinh va mao than kinh, tir d3y se tao thanh hach nao tuy
va hach giao cam.
1. Tam than kinh; 2. Mang than kinh; 3. Nép than kinh; 4. Mao than kinh;
5. M@m cla hach thén kinh; 8. Ong than kinh.

2.1. Heé thin kinh li

o nhimg dong vat bac thap nhu thuy tic, rudt
khoang, hdi quy..., cic noron nam rai ric trong co
thé, lién két v&i nhau tao thanh mot mang Iudi thin
kinh. Boi vay, hé thidn kinh & nhimg dong vat nay
dugc goi la hé than kinh heoi hay hé thdn kinh lun
tod. Tuy nhién, su phan b& cdc noron ciing khong
phai 1a déng déu trong toan bo co thé. O nhiing bo
phan quan trong cla co thé nhu phan d€ va phan gin

. e ) Hinh 423. S0 dé cac bong nao.
miéng, mang ludi thin kinh dugc phan b6 day hon so 1. Gian n3o (trung ndo); 2. Nao sau;

v6i & phén than (hinh 424). 3. Ty sdng.

Dac diém hoat dong cha hé thin kinh luéi la khi c6 tdc nhan kich thich tic dong vao mot
diém cha co thé thi s& 1am xudt hién hung phan tai mot diém dé. Qud trinh hung phan d6 & lan
tod dong déu ra cdc phia va cang xa diém xu4t phdt, cudng do cla hung phin cing giam dan. Vi

- vay, phan tmg cla chiing khong mang tinh chat chuyén biét d6i véi cdc tac nhan kich thich.
Kha nang lan toa clia hung phan phl_j thuéc vao cuong do cla tic nhan kich thich.
Cuong do cla tdc nhan kich thich cang manh thi cudng do cia hung phan cing manh va ving
lan 102 cha hung phan ciang rong.
3 nhimg dong vat khong xuong song bac cao hon nhu giun det, cdc noron tp trung lai

thanh cdc hach than kinh phan b6 & mot s6 bo phan quan trong va duoc goi 14 hé than kinh hach
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- lan toa. Viéc hinh thianh céc hach than kinh d@ 1am nit ngan khoang cach lién lac giita céc
noron véi nhau va tao diéu kién hinh thanh nhiéu méi quan hé qua lai giita cdc noron. Pac diém
chia he than kinh kiéu nay la cac noron & bé mat co thé di chuyén hoa chiic nang cam giac. Hon
nita, cac noron cam gidc da ¢6 su phan hoa déi véi viéc ti€p nhan céc loai téc nhan kich thich
khidc nhau. Cé nhimg noron chuyén tiép nhan tac nhan kich thichh c¢o hoc, ¢6 nhitmg noron
chuyén ti€p nhan tic nhan kich thich hoa hoc, va lai c6 nhimg noron chuyén ti€p nhan tic nhan

kich thich quang hgc... Do d6, da hinh thanh cac receptor hod hoc, co hoc, quang hoc...

Hinh 424. Hé than kinh 1udi.
A. H& than kinh lan toa & thuy tire: 1. Phdn gdn miéng; 2. Phan dé.
B. Hé than kinh hach - lan toa & giun det: 1. Hach trung tam; 2. Hau.
C. Hé than kinh lugi & hai quy.

2.2. Hé thén kinh hach

o} nhimg dong vat khéng xuong song bic cao hon nhu giun tron, giun dot, con tring,
nhuyén thé, gidp x4c..., cdc noron thudng tap trung lai thinh cac hach thén kinh. Cic hach than
kinh duoc ndi lién véi nhau bing cac sgi than kinh. Tir cdc hach thdn kinh ¢ cdc sgi thdn kinh
ndi lién véi cac thu quan va cic co quan trong co thé (hinh 425).

Pic di€m ti€n hod co ban ciia hé thdn kinh nay la cich dan truyén hung phan. O hé thén
kinh luéi, humg phan lan tod ra moi phia nén phan \ing chua mang tinh chuyén biét va thi¢u
chinh xac. Su din truyén hung phan trong hé thin kinh hach dugce thuc hién trong cdc day than
kinh va khong c6 su giam din vé mat cudng 4o, do d6 phan tng dugc chinh xdc hon.

S6 lugng hach thdn kinh, cdch sidp xé&p, va mdi lién hé gifia cdc hach vdi nhau ty thuoc
vao céc loai dong vat, con mitc do phat trién cia cdc hach va cdc receptor (cd quan thu cam) thi

phu thudc vao phuong thitc sinh sdng cla dong vat. 3 cac lo dong vat hoat dong manh, di
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chuyén nhiéu thi cAc receptor tiép nhan tin hiéu (i xa phat trién manh hon. Trong liic di chuyen,
phan dau clia dong vat thudng di trude va ti€p xic voi moi trudng nén cc hach than kinh ¢ phdn

ddu phat tri€én manh hon va cdc receptor tit xa tap trung nhiéu & phan dau.

Hinh 425. Hé thdn kinh hach.
A. H& than kinh & tdm; B. Hé than kinh & giun tron.
1. Hach than kinh; 2. Soi than kinh; 3. Hach d4u.

Su phan bé cic noron khong déu lam cho heé than kinh phan hod thanh cic phin khéc
nhau. Phat trién manh nhat 12 hach ddu hay con goi 1a hach trén hdu. Cic hach dau tiép nhan
phan 16n cdc xung déng tir cdc receptor quan trong glti vé. Bai vay, hoat déng ciia cdc hach khac
phu thude rdt nhidu vao kha nang hoat dong ctia hach ddu. C6 thé néi hach ddu ¢6 chic nang
tuong ting vdi ndo cua dong vat cé xuong séng. Mirc do phdt trién cdc hach ddu phu thudc vao
céc loai dong vat. O giun tron, hach ddu gém c6 hai hach néi lién v6i nhau va lién he véi cdc
hach khac qua dudng lién hé quanh hau. O céc loai chan dét, cic hach ddu tap trung thanh mot
khéi duy nhit goi 1a “ngo”. O nhuyén thé va con triang, hach ddu ¢6 ciu tao rit phutc tap véi s8

lugng noron rat 16n va c6 thé goi 1a “nao”.

2.3. Hé thdn kinh ong

Vé phuong thidc ciu tao, hé thdn kinh ciia dong vat cé xuong séng hoan toan khac véi he
than kinh lan toa va hé thin kinh hach. Trong qud trinh phdt trién clia bao thai, céc noron duge
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hinh thanh tir 14 phoi ngoai. Lic ddu cdc noron tap
trung O phia lung tao thanh tam thin kinh roi sau d6
phat trién thanh ong than kinh chay doc lung cla
con vit,

O dong vat ¢6 day séng, hé than kinh trung
uong ton tai & dang 6ng thdn kinh. Sau dé, & dong
vat ¢6 xuong séng, phan sau cia éng than Kinh tao
thanh tuy s6ng nim trong cot Xuong séng, con phan
d4u clia 6ng thdn Kinh phat trién manh va phinh to
ra tao thanh nio nim trong hop so. Tir ndo va tuy
sdng ¢6 cdc day thdn kinh di téi cic bo phan trong
10an bo co thé. Cic day than kinh xudt phét tir ndo
goi 1a cdc day thdn kinh so. Cédc day thin kinh xuét
phat tur tuy song goi 12 cdc day thin kinh tuy
{(hinh 427).

Sau d6 phan ddu cia &ng thin kinh duge
phan hod thanh ba bong thin kinh 13 bong trudc,

Hinh 426. Su phat trién nio cUa phdi
déng vat cé xudng $dng.
A. Nhim; 2. Chudt; 3. Cho; 4. Khi ;
5. Khi Antrop; 6. Ngugi.

bong giita va bong sau. o) nhifng dong vt ¢é xwong sdng bac cao hon, cdc bong nay sé tiép tuc

phén ho4 thanh céu triic clia ndo 1a ndo trude, ndo giifa va nio sau.

Hinh 427. Hinh thai hé thin kinh trung uvdng cua mét 6 loai déng vat.
A. Ech; B. Thd; C. Ché.
1. Hanh khitu; 2. Ban cdu dai nio; 3. Nao trung gian; 4. Nao giita; 5. Tidu nao;
6. Hanh nao; 7. Tly séng.
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O ca mieng tron, bong gilta va
bong sau khd phat trién. Bong sau phat
trién thanh hanh tuy. Tiéu nio da dugc
hinh thanh tuy con rit nho. Bong giira
phdl trién thanh ndo giita c6 cau tao khd
phiic tap, 1 trung tdm XU 1y cic xung
dong thi gidc. Bong trudc con kém phat
trién va tao thanh thuy khitu gidc nam ép
vao ndo trung gian.

3 cé, do séng & trong nudc, van
dong nhiéu, hé thin kinh phaj ludn ludn

dam bao trang thdi can bang cia co thé

nén tiéu nio phat wien manh va chiém
vu thé vé mat chitc nang.

O ludng cu va bo sdt, do chuyén
lén sOng & trén can nén tiéu ndo va niv
sau kém phdt trién, n3o gia va nio
trudc kha phat 1rién vi ¢6 can tao phic
tap. Nao trudc di phan thanh hai ban ciu
lien quan v&i hanh khitu giac. Tuy vay,
chic nang cua ndo truéc co ban van la
ti€p nhan va x{r 1y cdc thong tin vé
khiru giac.

0 dong vat ¢6 vi, ndo trudc phit
trién rat manh va cé kich thuéc rat 16a,
tao thanh hai ban cdu dai ndo ¢6 vai trd
quan trong trong viéc Liép nhan va xt ly
cac thong tin... Péng thdi, tiéu ndo ciing
phét trién manh va trong tiéu nio Xuit
hién thém cac cdu tric moi. Trung tim

xu Iy cdc logi thong tin cao cdp nhdt la

v6 bdn cdu dai ndo. Hinh 428. S0 d& cau tao hé thin kinh ngudi.
fe] chim, ndo truée phat trién vira 1. HYp so; 2. Nao; 3. Cac day than kinh so;

4. Tuy sbng; Cac day than kinh tuy: 5. Cac day than

_ ‘ kinh ¢3; 6. Cac day than kinh ngyc; 7. Cac day than

gian git vai trd chi yéu trong viéc didu kinh thit lung; 8. Cac day than kinh ciing;

hoa hoat dong cita co thé. 9. Cac day than kinh di.

phai. Cac nhan dudi vo thudc ndo trung
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II. CAC NGUYEN TAC HOAT DONG CO BAN CUA HE THAN KINH

1. Nguyén tic phan xa

Khi ¢6 cdc tic nhan kich thich tdc dong vio co thé déng vat thi co thé sé phan tng lai
bang mot hoat dong nhdt dinh. Dé ¢6 duge nhing hoat dong d6 thi phai ¢6 su tham gia cta he
than Kinh. Phan dng ciia co thé doi véi cdc tdc nhdn kich thich tdac dong tir méi truong bén
ngoai hodc bén trong co thé voi su tham gia ciia trung wong thédn kinh duoc goi la phdn xa.

Can ctf vao qud trinh phét sinh cla phan xa, ¢6 thé chia thanh hai loai phan xa 12 phdn xa
co di¢u kién va phan xa khong di¢u kién. Tuy theo co quan tham gia vio phan xa va tuy tinh
chat cha phan xa c6 thé chia cic phan xa thanh cac phan xa van dong, cdc phan Xa tiét, cic phan
Xa tim, mach va cic phan xa tiéu hod v.v...

Con dudng dé thuc hién mot phan xa duge goi 1a mot cung phan xa. N6i mot cdch khdc,
cung phan xa Ia con dutng dan truyén xung dong than kinh tir cdc receptor t&i co quan ddp dng.
Cau triic ¢cha cung phan xa thudng gém ¢ nam khau:

1. Khdu tiép nhdn: duge ciu tao bdi cdc receptor, ¢d chitc phan tiép nhan tac nhan kich
thich va bién ning lugng cla tac nhan kich thich thanh xung dong than kinh.

2. Khdu ddn vae: dugc ciu tao bdi cac soi thin kinh hudng tam (cac soi thdn kinh cam
gi4c), c6 chiic phan dan truyén xung dong than kinh tir cic receptor vé trung wang than kinh.

3. Khdu trung uong: dugc cu tao boi cic noron, ¢é chirc phan ti€p nhan cdc xung dong
than kinh tir cic receptor glti vé, phan tich va tong hop cic xung dong dé dé ra lenh tra lin.

4. Khdu dan ra: duoc ciu tao boi cdc soi thin kinh ly tam {(cdc soi than kinh van dong
hodc cdc soi thin kinh tiét), c6 chic phan dan truyén xung dong thidn Kinh tir trung vong thdn
kinh dén céc co quan tra 1o1.

5. Khdau trd 1oi: duge cau tao bdi cdc co hoic cdc tuyén, ¢d chire phan tra 11 cdc tic nhan
kich thich bang cach co co hoac tiét dich (hinh 429).

Hinh 429. Sd d& cung phan xa.
Puding truyén xung dong dudc chi bang cac mi tén.

1. Noron phu; 2. Nhanh; 3. Than noron; 4. Truc; 5. Synap gitfa cac noron ¢cam giac va ndron phu;
6. Truc cha ndron cam giac; 7. Than cha noron cam giac; 8. Nhanh cia ndron cam giac; 9. Truc cda
naron van dong; 10. Than cdia noron van dong; 11. Synap gitra noron phu va ndron van déng;
12. Thu quan 4 da; 13. Co.
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Khi ¢6 tac nhan kich thich tdc dong vao cic receptor sé lam xuat hién cdc xung dong thin
Kinh. Cic xung dong thdn kinh truyén theo cdc soi than kinh hudng tam vao trung uong thin
kinh. Khi dén trung uong than kinh, ddu tan cuing cla céc soi thin kinh huéng tam c6 thé tigp
Xuc véi noron van dong va truyén xung dong thdn kinh sang cdc noron nay, tir d6 truyén téi co
dé gay co co. Nhu vay, véi nhitng phan xa loai nay, dudong huéng tam chi c6 mot loai noron,
dudmg ly tam ciing chi ¢6 mot loai noron va cung phan xa chi gém hai loai noron. Mot s6 phan
xa nhu phin xa ddu g6i, khuyu Asin va mét sé phan xa co gan khdc thudc loai nay. Nhung trong
phdn 16n trudng hop, cung phan xa khéng chi c¢6 hai loai noron. Ngoai cdc noron huéng tam va
c4c noron ly tdm con cé cdc noron trung gian lam nhiém vu lién hé giita noron hudng @am véi
noron ly tdm (hinh 430).

Hinh 430. Sa d& cung phan xa tdy.
A. Cung phan xa gdm hai ndron; B. Cung phan xa gém ba ndron.
1. Co; 2. Soi than kinh hudng tam; 3. Ngron cam giac; 4. Ndron van ddng;
5. Sgi than kinh ly tam; 6. Co quan thy cam & da; 7. Ndron trung gian.

Mot cung phan xa nguyén ven va day du phai gém tit ca cdc khau tiép nh4n tic nhan kich
thich, dan truyén xung dong thin kinh, phan tich, téng hop xung déng va thyc hién phan xa.
Neéu cung phdn xa bj gidn doan & mot khau nao d6 thi phan xa khong thé xay ra. Vi du, khi day
than kinh bi dift, trung uong thdn kinh bj itc ché, cdc receptor bt tén thuong... thi phan xa khong
thé thyc hien duoc.

2. Nguyén tic con diromg chung cuéi ciing

Mot phan iing nao dé c6 thé dugc gay ra bdi nhiéu loai kich thich khic nhau tdc dong lén
céc receptor khac nhau. Dieu d6 chiing 16 cac xung dong than kinh tir nhiéu dudmg hudng tam
khdc nhau chay vé c6 thé dugc chuyén giao cho mot duong ly tam chung va dudmg ly tam ¢4 thé

la duong két thiic chung clia nhiéu dudng huéng tam, tao ra con duong chung cuéi cung.
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Vigc 1ao ra con dudng chung
cusi cing trude hét phu thudc vao
cau tao cia trung wong thidn kinh.
Trong trung uong than kinh, s¢ luong
noron huéng tam nhiéu gdp nam lin
noron ly tdm va cidc sgi thidn kinh
hudng tam ciing cd s lugng Ién gap
nhiéu 1dn cdc soi thdn kinh ly tam.
Boi vay, dudng ly tam ¢ thé 1A
duong két thic chung cua nhiéu
dudng hudng tam. Vi du, day than
kinh tuy dugc tao thanh do su két hop
cla ré trudc va ré sau. Trong dé, ré
sau gém cdc s¢i thin kinh hudng tam

va 1é trudc goém cdc sgi than kinh ly
tam. Trong ré sau cla cac day thdn
kinh tuy c6 chita khoang 1.268.000
soi thdn kinh huéng tAm, con trong ré
trudc chi chira khoang 407.000 soi
thdn kinh ly tam. Do d6, mét noron
ly tam c6é thé nam irén cung cia

LR S

Hinh 431. Phan xa da synap: phan xa gap.

nhiéu phan xa khic nhau va mot co 1. Kich thich; 2. Soi than kinh hudng tam;
¢6 thé co khi nhiéu receptor bi kich 3. Ndron cam gic; 4. Noron trung gian;
thich. Nhimg xung dong thdn kinh 5. Noron van ddng; 6. Sgi than kinh ly tam;

s x . ) . . 7. C¢ quan thu cam d da.
theo nhi¢u dudng huéng tam khac

nhau khi vio dén trung vong thin kinh dugc chuyén giao cho mot 54 it noron trung gian rdi sau
d6 chuyén giao cho mét s6 noron ly tam véi s6 hrong con it hon.

Trong su tao con duting chung cudi cung con ¢ sy tham gia tich cuc ciia qua trinh itc
ché. Qui trinh (¢ ché ¢6 tic dung ngan can su chuyén giao hing phin sang cac dudmg than kinh
khéc, d¢ tap trung vao mot con dudng chung.

Nguyén tic duong két thic chung ¢ mot y nghia sinh hoc réi 16n, nht d6 ma mot s6 kich
thich khéc nhau vin gy duoc nhimg phan xa giéng nhau cin thi€t cho su ton tai cia dong vat,
nhu phan xa 14y va nudt thifc an, phan xa ty vé va phan xa sinh duc.

3. Nguyén tdc diém wu thé

Theo Ukhotomski, khi ¢6 hai phan xa ditge thuc hién bai mét dwdng két thiic chung, song
song t6n fai, thi phan xa sé€ duoc ting cudng. Con khi hai phan xa duoc thyc hién béi cdc dudng
than kinh riéng thi mot trong hai phin xa c6 thé bi phan xa kia kim ham. Trong truong hop nay,
trong trung wong thin kinh c6 hai tiéu diém cing hung phén, trong do, tiéu diém hung phdn
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manh chi€m wu th€ va 14n 4t tieu di€ém hung phan yéu. Tiéu diém hung phdn wu the c6 thé phat
sinh trong cdc viing cdm gidc cling nhy trong cac ving van dong. Tuy diéu kién kich thich va
tuy tinh khéng vimg cia he thin kinh & timg thdi diém ma mot tiéu diém hung phén c6 thé tang
cudng hoac kim him mot tiéu diém hung phan khic. Vi du, cam gidc dau khi mot chi by tén
thwong s& tang 1én khi ta cham khé vao chi d6; Vao mia xuén, éch dyc ¢é phan xa om rat manh
nén khi bi kich thich vio co thé, &ch khong ¢6 phan xa ty v¢ ma chi tang cudng dong tic om;
Khi méo dang thuc hién phan xa dai tién hodc tiéu tién thi phan xa tu vé bj trc ché.

Mirc do tic dong cla diém humng phin wu th€ d6i v6i diém hung phdn yéu hon phu thuéc
vao nhiéu y&u t6 nhu hung tinh cha diém uu the, cudmng do cla tac nhan kich thich...

- Hung tinh cfia diém wu thé cang cao, hung phan cang bén viing thi kha nang tic dong
cha diém wu the d6i voi cac diém khédc cang 10n.

- C4c tdc nhan kich thich yéu, dudi ngudmg c6 tdc dung lam ting hung phan & diém wu
thé. Mét s6 hocmon va mét s& chat khéc ¢6 tdc dung 1am tang hung tinh cia diém wu thé.

- Diém uu thé ¢é tinh chdt qudn tinh cho nén hung phan khong cham dit ngay sau khi
ngimg tic dong. Diém uu the giir quan tinh cho dén khi phén xa tr¢i di thuc hién xong hoac dén
khi xuat hién mot diém troi khdc manh hon.

- Diém wu thé luén luon déi méi. Sy thay ddi diém tréi nay bing diém troi khac duoc thé
hién ra bén ngoai bang su thay déi chi y. Cdc két qua nghién ciu tam ly hoc dd gép phdn cung
6 nguyén tic diém wu thé va chitng minh ring lao déng tri 6c trong diéu kién quen thuéc dat
hi¢u qua cao hon trong diéu kién im lang tuyét doi. Trong linh vuc sw pham ngudi ta ciing dp
dung nguyén tac diém wu thé trong viéc day va hoc dé trinh tinh trang déu déu, don diéu.

Nh& ¢6 nguyén tac diém wu th€ mi cé sy théng nhat vé tinh chat va dinh huéng ciia van
dong. Trong mot diéu kien nhat dinh chi ¢6 mét s¢ phan xa cén thiét va ding huéng duoc thuc
hién, con cdc phan xa khic déu bi loai trr.

4. Nguyén tic lién hé nguec

Khi cdc tdc nhan kich thich tdc ddng vao céc receptor thi sé€ lam xu4t hién cdc xung déng
thdn kinh. Cic xung dong thdn kinh dé duoc gilri vé trung wong thdn kinh va gdy ra phan xa
bang cdch co co hoac ti€t dich. Khi cdc co hoac cdc tuyén hoat dong s& lam cho cic receptor
ban thé & cic by phan nay hung phan. Ludng hung phan ndy dugc truyén vé trung uong thin
kinh va bdo cho trung wong than kinh bi€t vé trang thdi hoat dong ctia cic cd hoac cdc tuyén.
D6 chinh 1a lién hé nguge. Vi dy, khi ta di bo, méi clt dong elia mot co hay mot nhom co déu
gay ra cac ludng xung dong thin kinh huéng tam nguoc gl vé trung wong thin kinh. Nher 46
ma trung uong than kinh ¢6 thé diéu hoa truong luc gilta cic nhém co dé ¢6 thé thuc hién nhiing
dong tdc ti€p theo. Sy lien hé nguoc khong chi & cdc phan xa van dong ma con & cdc phin xa
dinh dudng nhu phan xa ho hdp, tiéu hoa, bai tiét...
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JII. BPAC TINH CUA CAC TRUNG KHU THAN KINH

Trong trung wong than kinh cd nhimg vung lién quan chat ché véi timg chic nang sinh iy
cia co thé. Mdi ving nhir vay dugc goi 1a mot trung khu than kinh.

Tuy nhién, trung khu than kinh khong phai bao gi0 ciing ndm tai mot diém ma c6 thé
nam rai rac trong nhiéu phdn khdc nhau cda trung wong thdn kinh. Mot noron ¢é thé tham gia
vao nhiéu phan xa khdc nhau, nghia la thudc nhiéu trung khu than kinh khéc nhau. Vi du, nhitg
noron phu trach co lui tham gia vao nhimg phan xa bd, mit, nudt, dao thic an, ndi... Bdi vay,
vé can ban, trung khu than kinh khong phai 1a mét khdi niém giai phiu ma 1a mot khéi niém
sinh 1y. D6 14 sy théng nhét tam thoi vé chitc phan cla nhiéu noron gép phédn thuc hién mot
phan xa. Ciing c6 mot s6 phan xa dugc thuc hién nh& su tham gia cla nhitng noron phan bé chu
yéu tai cac diém xdc dinh cua trung uong thin kinh. Vi du, trung khu h6 hdp nim & haah tuy.
Nhung nhiing noron tham gia vao viéc diéu hoa ho hap khong chi nim & hanh tuy ma cdn ¢6 ca
& tuy song va cdc phan khac cta ndo. Cic trung khu thdn Kinh cé nhimg dic diém co ban cla
ching.

1. Su dan truyén hung phian theo mot chiéu

Trong trung khu thin Kinh, xung ddng thdn kinh dugc dan truyén theo mot chi€u, tir cic
noron huéng tam sang cac noron ly tam. Su dan truyén xung déng than kinh theo mot chiéu cua
trung khu than kinh la do kha nang dan truyén mét chi€u va ¢6 tinh chat chon loc cta synap
quyét dinh bdi vi & synap thdn kinh, xung déng than kinh chi duoc dan truyén theo mét chiéu,
tir mang trude synap qua khe hd synap sang ming sau synap. Trong cung phin xa cé hai naron
thi mang trudc synap chinh la ddu tan cing truc dai cua cdc noron hudng tdm va mang sau
synap chinh la diu tan cling truc ngdn clia noron ly tam. Trong cdc cung phan xa ¢é ba loai
noron thi xung dong than kinh dwoc dan truyén mot chiéu, tir cic noron hudng tam qua cic
noron trung gian roi sang cac noron ly tam.

2. Sw dan truyén hung phan cham tré ¢ trung wong

Trong mot cung phan xa, xung dong than kinh duge dan truyén trong cdc soi thin kinh
hudng 1am va cac sci thdn kinh ly tam véi t6c 4 rdt nhanh nhung dan truyén trong trung uong
thdn kinh v&i tSc do cham hon nhiéu nén thdi gian phan xa kéo dai nhdt I & trung wong than
kinh. Thi gian can thiét dé xung dong thin kinh truyén tir cdc noron huéng tam sang cdc noron
ly tam goi 1a thoi gian trung wong cuia phan xa. Su cham tré thoi gian trung vong 1a do tinh chat
dan truyén cham chap cha synap. Thoi gian trung uong phu thudc vao sé noron va synap tham
gia thuc hién phan xa. Vi vy, s6 noron va synap tham gia phan xa cang nhiéu thi thoi gian phan
Xa cang dai. Thii gian trung wong clia phan xa chi ¢6 hai noron tham gia 1a ngin nhdt vi xung
dong than kinh chi di qua mot synap. Thoi gian din truyén xung dong than kinh qua synap 16i
thiéu 1a 0,3 phin nghin giay, trung binh la 2 phan nghin giay. D4i v6i nhimg phan xa phitc tap,
thdi gian trung uong c6 thé tang kén dén 10 - 20 phin nghin gidy, tham chi ¢ khi Ién t6i 50
phan nghin giay.
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3. Tinh khéng virng thap

Céc qua trinh than kinh trong cac noron c6 quén tinh 16n hon trong cac sgi than kinh. Boi
vay, khi thoi gian tdc dong cla kich thich ngén, day than kinh c6 phan (ng nhwng noron thi
khong c6 phan (ng. Nho c6 tinh khdng bén vitng thdp nén xung dong than kinh con dé lai dau
vét trong céac trung khu than kinh mot thoi gian. Tinh khong vitng cla céac trung khu than kinh
thdp nhung lai dé bién d6i. Céac trung khu than kinh c6 hung tinh thdp d6i véi cac kich thich don
doc va c6 hung tinh cao ddi voi cac kich thich rung. Cac trung khu than kinh khac nhau thuong
c6 tinh khéng vitng khac nhau. Tinh khong vitng clia cac noron van dong cao hon tinh khong
virng cla cac noron hwéng tdm va noron trung gian.

4. Kha nang bién doi cwirng dd va nhip xung dong than kinh

Trong céc trung khu than kinh c6 hién twgng bién doi cwong do va nhip clia xung dong
than kinh, duoc thé hién & nhitng diém sau:

- Khong phai tat cd moi xung dong than kinh hwéng tdm déu dwoc chuyén giao cho cac
noron ly tam.

- C6 thé chi c6 vai xung dong than kinh hwdng tdm dén nhwng trung khu than kinh lai tra
10i bang hang loat xung dong than kinh Iy tam.

- Sau khi xung dong huéng tdm da ngirng dén, trung khu than Kinh van c6 thé gii di hang
loat cac xung dong ly tam.

- Sau nhirng lan kich thich rung manh cé thé xay ra hién twgng (rc ché ndi tiép.

S bién doi nhip va cuong dé xung dong than kinh khong nhat thiét lGc nao cling xay ra.
Trung khu than kinh co6 thé gl di cac xung dong than kinh ly tm c6é nhip va cwong do dang
nhuw cdc xung déng hudng tdm ma nd da nhan dugc .

Nho kha nang bién ddi nhip va cwong do cta xung déng than kinh ma hoat dong phan xa
cla cac trung khu cé thé duoc tdng cwong hodc bi e ché. Cwong do cla phan xa phu thudc vao
s6 noron ly tim & trang thai huwng phan, vao tinh khéng vitng cta ching ldc dy, vao nhip va
cuong do cla cac xung dong than kinh va vao su trung khép clia cac xung dong ly tdm cung dén
mot co quan.

5. Hién tvong cong hwng phéan

Khi céc tac nhan kich thich tdc dong vao co thé thi sé gay ra cac phan xa. Nhwng phan xa
chi xdy ra trong diéu kién la cuvong do cla tac nhan lach thich dat dén gia tri nhat dinh. Con néu
cuong do clia cac tac nhan kich thich qua yéu thi khong gay dwoc phan xa. Cuwong do téi thiéu
cla tac nhan kich thich di dé gay phan xa ban dau duoc goi la ngudng kich thich. Mot kich
thich don doc, co cuong do dudi ngudng thi khong gy dwoc phan xa. Nhwng néu nhiéu kich
thich du6i nguéng tdc dong dong thoi cing mdt lGc hodc tac dong lién tiép thi lai co thé gay
dugc phan xa. B4 la hién twong cong hwng phéan cua trung wong than kinh.
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S Cong hwng phén la két qua cla si tich luy hwng phan cuc bd trong cac trung khu than
kinh. Hung phan xuat hién trong cac trung khu than kinh khéng mat di ngay sau khi ngirng tac
dong ma no con co thé ton tai thém mot thoi gian nira. NEu tac nhan kich thich tiép sau tac dong
dang lac qué trinh hung phén do tac nhan kich thich truéc dd gay ra chua t&t han thi qua trinh
hwng phan méi sé dugc tdng cuong. Cl lam nhu vay thi cwong do huwng phan sé dan dan ting
dén mic di manh dé gay ra phan xa. Chinh vi vay, nhip tac dong clia cac tac nhan kich thich co
tam quan trong Ién d6i voi sw cong hwng phan. Sy cong hung phan s& dién ra nhanh hon néu céc
xung dong than kinh do lan kich thich sau dén ding thoi ky hirng khéi do xung dong truedc dé’
lai.

6. Tac dung kéo dai hung phan

Téc dung kéo dai hung phén thé hién & sw kéo dai phan xa mot thoi gian sau khi da ngirng
kich thich. Thoi gian kéo dai himg phan phu thudc vao cuong dé cua tdc nhan kich thich, vao
thoi gian tac déng Ién cac co quan thu cam va co6 thé dai gdp mdy lan thoi gian kich thich
receptor. Dau Vét clia cac xung dong than kinh dé lai trong céac trung khu than kinh c6 thé kéo
dai hang phut, hang gi®, hang ngay, hang thang va cé khi hang nam.

7. llién tvwng quy tu hwng phén

Co tnrong hop nhiéu receptor bi kich thich dong thoi nhwng xung dong than kinh chi
dwgc truyén cho mot sd' noron xac dinh va chi c6 mot nhém co co. Diéu dé chirng té rang hung
phan tir nhiéu liguén da dwoc quy tu vé mol nhém norort nhét dinh.

8. Sv bién do6i hwng tinh

S phat sinh hung phan & mot trung khu than kinh c6 thé lam cho hwng tinh cta trung khu
dé tdng 1én, con s phat sinh (rc ché & nhitng trung khu than kinh khac lai cé thé lam cho hung
tinh cla trung khu dé giam xudng. Do quéa trinh hung phén va tc ché ludn thay thé 1an nhau nén
hung tinh cla cac trung khu than kinh ludn bién déi. Bdi vay, khong c6 ngudng kich thich c6
dinh dé gay phan xa. Cac synap c6 thé & trang thai hung tinh thdp hodc hung tinh cao trong
nhiéu ngay lién tiép. C6 mot so' chat moi gigi va mot sd dwgc pham cd kha nang phuc hodi hwng
tinh binh thwéng cia cac synap.

9. Hwng ph

Trung wong than kinh c6 thé gay hwng phan hodc (c ché cac phan xa do tuy song phu
trach. Xechenov (1862) nhan thdy khi kich thich thuy thi gidc & ndo éch cd thé gay ra su tc ché
cac phan xa van ddng cia tuy séng. Ximonov (1866) da chirng minh rang hién twong tc ché
than kinh trung wong cling c6 ca & dong vat dong nhiét. Nguoi ta con chitng minh rang, ndo
khong nhitng c6 thé gay (rc ché phan xa cla tuy séng ma con co thé lam tang cuong ching.

Trong céac synap cla trung wong than kinh, chat méi gi¢i hoa hoc cho cac qué trinh than
kinh la axetylcholin. Axetylcholin v&i nong dd thap thi gy hwng phan con véi néng do cao thi
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lai gay (c ché. Ngoai ra, con moét s§ chat khic ciing cé kha nang tic dong lén synap nhu
adrenalin, noradrenalin, axit béo amino - gama va mét s¢ loai polypeptit.

10. Tinh phan ung doi v6i su thi€u oxy va roi loan tuan hoan

Hoat dong cha hé than kinh 1& thudc vao su cung cdp mau va oxy mot cdch chat ché hon
s0 v0i cac hé co quan khdc cha co thé.

Pé dam bao su hoat dong, cic trung Khu thdn Kinh cdn rit nhiéu oxy. Nhu cau oxy ctia
ndo 16n gdp 10- 20 ldn so véi cac co quan khdc trong co thé. Khi hoat dong, trao d6i chat cla
cdc trung khu thdn kinh tang lén o rét nén nhu cu oxy ciing tang lén. Vi du, khi hung phan
nhu cdu oxy c0a tuy séng tang gap tir ba dén bon ldn so véi 1dc binh thudng. Bdi vdy, cdc trung
khu than kinh phan tmg lai rdt nhanh doi véi s déi oxy va cdc roi loan trong hoat dong tudn
hoan. Vi du, khi huyét 4p giam s& anh hudng dén hoat dong clia ban cdu ndo va cd thé gay ngit.

Céac trung khu thdn kinh ciing c6 phan wng nhanh chéng d6i véi mét s “chat doc than
kinh” nhu rugu, chit gay té, stricnin, cidc loai ma tuy v.v... Cdc chit gay & tam té liét hoat dong
cua cdc trung khu thin Kinh, con stricnin lai lam tang hung tinh ctia cac trung khu thn Kinh.

1V. CAU TAO VA CHUC NANG SINH LY CUA HE THAN KINH NGUOI

Heé thin kinh gém c6 hai phdn chinh: thin kinh ngoai bién va thdn kinh trung wong. Phin
than kinh ngoai bién gém c6 cdc receptor va day thdn kinh. Phén thdn kinh trung uong gém cé
tuy sGng nam trong cOl xuong séng va nao nim trong hop xwong so. Nao 1 phan phdt trién nhat
cha trung vong thdn kinh va da duoc phan hod thanh mét s¢ ciu triic ¢6 chuc nang khac nhau:
hanh tuy, tiéu ndo, ndo giita, ndo trung gian va ban cdu dai nio.

1. Phan than kinh ngoai bién
1.1. Cdc receptor

V& ca ban, receptor la ddu tdn cing cia cdc soi thdn kinh, phin b6 & khdp noi trong co
the, c6 nhiém vy tiép nhdn cdc tdc nhan kich thich va bién ndng lwong ciia cdc tde nhéan kich
thich thanh xung dong thdn kinh. Xung dong thin kinh duge giri vé trung wong thin kinh. J d6
phan tich va lam xuat hién cdc cam gidc.

Trong ¢d thé c6 nhiéu loai receptor. Tuy theo Vi tri clia receptor ¢6 thé phan loai cdc
receptor thanh receptor trong (ndi thu quan) va receptor ngoai (ngoat thu quan). Tuy theo tinh
chat cia cdc tdc nhan kich thich, c6 thé phan loai cdc receptor thanh receptor thi giac, receptor
thinh gidc, receptor xuc gidc, receptor vi gidc, receptor kmiu gidc, receptor dau va receptor ban thé.

Céc receptor c6 thé cdu tao rdt don gian, chi 1a ddu trdn cla c4c soi thin kinh nhu
receptor dau, hodc 1a cdc ti€u thé nhu receptor xiic gidc, nhiét do. CAc receptor c6 thé la céc t&
bao nhu receptor khifu gidc, vi gidc hodc la cic bo phan phiic tap nhu receptor thi gidc (mét),
receptor thinh gidc (tat).
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1.2. Day than kinh

Ddy than kinh la bé soi than kinh dwoc bao boc chung boi mang mielin. Trong cd thé
nguoi ¢6 nhiéu day than kinh. Cic day thin kinh ¢6 nhiém vy dam bdo méi lién he giita trung
uong than kinh vdi cac bo phan, cic co quan trong co thé. Nhitng day thin kinh chi gom cdc sgi
than kinh hudng tam, c¢é nhiém vu dan truyén xung dong thdn kinh tir cdc receptor vé trung
uong than kinh duge goi la day than kinh hudng tam. Nhing day than kinh chi gom céc soi
than kinh ly tam, ¢é nhiém vu dan truyén xung dong than kinh tir trung ueng than kinh dén cac
co quan trong co thé dugc goi la ddy thdn kinh ly tdm. Nhimg day thdn kinh gom ca hai loai sgi
huéng 1am va ly tam duoc goi 1a ddy than kinh pha. Trong day than kinh pha, cdc soi hudng
tam dan truyén xung dong than kinh tir céc receptor vé trung wong thdn kinh va cic sgi ly tam
din truyén xung dong thin kinh tir trung uong than kinh dén cic co quan trong co thé.

Trong co thé, cic day
than kinh xuat phat tir ndo va tir
tuy song.

Cdc day than kinh xuat
phét tir ndo gém 12 doi va goi
1a cac day thdn kinh s, dugc
ddnh s¢6 tir I d&€n XII (hinh 432).
Trong dé:

- Do6i s6 I 1a doi day than
kinh khiru gidc.

- Doi 0 11 Ja doi day than
kinh thi gidc.

- boi s 1II 1a doi day
thdn kinh vdn nhén chung.

- Doi s6 IV 1a doi day
thén kinh cam ding.

- boi s6 V la doi day
than Kinh sink ba.

- Doi $6 VI 1a doi day Hinh 432. So 88 phan bd cac dbi day than kinh se.

1. Day than kinh khitu gi4c; Il. Day than kinh thi giac; Il Dy
than kinh van nhdn chung; IV. Day than kinh cam dang; V. Day
- boi s6 VII la doi day than kinh sinh ba; VI. Day than kinh van nhan ngoai; VII. Day

thdn Kinh vdn nhon ngodi.

than kinh mdt. than kinh mat ; VIII. Day than kinh thinh giac; IX. Day than kinh
Do . Iudi hau; X. Day than kinh mé tau; XI. Day thin kinh gai sdng;
- boi s6 VIII 1a doi day XIl. Day than kinh dusi ILdi.
than kinh thinh gidc.

- Doi s6 IX 1a doi day thin kinh Judi hdu.

- Doi s6 X 1a doi day thin kinh mé tdu (day thin kinh phé vi).
- Doi 56 X1 1a doi day than kinh gai song.

- Doi sd XII 1a doi day than kinh dudi ludi.
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Trong do, cac doi I, 11, VIII la cac d6i day than kinh hwéng tam, cac doi 111, VI, XI, XII
la cac doi day than kinh ly tdm va cac doi IV, V, VII, IX, X la cac do6i day than kinh pha.

Céc ddi day than kinh so dwgc phan bd' & nhitng vi tri nhét dinh va cé chirc nang nhat dinh:

+ Doi day | (day khitu giac) la doi day than kinh hwéng tdm, gdm hai dai nhd ndm & mét
dudi ban cau dai ndo, goi la hanh khitu giac, dan truyén xung dong tir cac receptor khitu giac &
mdi vé ban cau dai nao.

+Doi day 111 (day van nhon) va day IV (day cam dong) la cac doi day than kinh ly tam,
dan truyén xung dong tir ndo gitra t&i mat.

+D6i ddy V (day sinh ba) 1a dbi day than kinh pha. Cac soi hudng tam cda day nay dan
truyén xung dong tir da dau, niém mac méat, mang nhay cta mii, miéng, cic receptor vi giac &
2/3 phia trwéc ludi, mang ndo ckng, c6t mac cla xwong mat va rdng vé hanh tuy. Cac sgi van
dong dan truy@n xung dong tir tuy séng téi cac co nhai.

+ Doi day VI (day van nh&n ngoai) la doi day than kinh van dong, chi c6 mot loai soi dan
truyén xung dong tir hanh tuy t¢i co thdng ngoai cua mat.

+ Doi day VII (day mat) la doi day than kinh pha. Céc soi ly tam dan truyén xung dong
t0i tat ca cac co nét mat, co vanh tai, co ban dap, co bam da c6, co sun méng - dwdi ludi va bung
sau clia co hai than ham dudi. Céac soi than kinh tiét dan truyén xung dong t6i tuyén nudc mat.
hai doi tuyén nudc, bot dudi ham va duégi ludi. Cac soi ly 1am déan truyén xung dong lir cac thu quan vi
gidc & phan trwéce ludi vé hanh tuy.

+ Dai day VIII (day thinh giac) la doi day than kinh hiréng tdm, gom hai nhanh: day than
kinh 6c tai 1a day than kinh thinh giac, dan truyén xung dong tir ¢ tai va day tién dinh dan
truyén xung dong tir 6ng ban khuyon va bé may tién dinh vé hanh tuy.

+ Doi day IX (day ludi hau) la d6i day than kinh pha. Céc sgi van dong dan truyén xung
dong tr hanh tuy t&i cac co hau. Cac soi than kinh tiét dan xung dong t6i doi tuvén nwdc bot
mang tai. C4c soi hwdng tam dan truyén xung dong tlr cac receplor clia xoang dong mach c6 tir
cac thu quan vi gidc & 1/3 phéan sau ludi..., tir voi tai va mang nhT vé hanh tuy.

+ Doi day X (day mé tdu) la doi day than kinh pha. Cac soi van dong dan xuno dong tGi
cac co cla khau cai mém, co vong hau, cac co thanh quan va cac co tron & 6ng tiéu hoa tim
khi quan, ph& quan va mot phan mach mau. Cac soi than kinh tiét dan xung don® t6i cac tuyén
tiét dich vi va tuyén tuy, gan, than. Cac s¢i hudng tm dan cac xung dong tir cac receptor cla
khau cai mém, mat sau cla hau, 6ng tiéu hod, thanh quan, phéi va cac dwong ho hidp co tim
gbc dong mach chi va dng tai ngoai vé hanh tuy.

+ Doi day X1 (day gai séng) la doi day than kinh van dong, ehi gdm cac soi van dong dan
iruyén xung dong t6i co irc-don-chiim va co thang..

+ Doi day XI1 (day duéi ludi) 1a doi day than kinh van dong, chi gdbm c6 céc sgi than
kinh van dong, dan truyén xung dong téi tat ca cac co ludi.
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- Cac day than kinh xudt phat tir tuy song goém 31 ddi, goi la cac day than kinh tuy. Trong
d6, doan c6 c6 tdm ddii doan nguc c6 12 dbi, doan that lung c6 ndm ddi, doan cing c6 nadm doi
va doan cut c6 motildi. T4t ca cac day than kinh tuy déu la day than kinh pha, trong mdi day co6
ca soi hudng tam va soi ly tam. Cac soi hudng tc\m xudt phat tir rinh bén & phia sau tao thanh ré
sau. Cac soi ly tam xuét phat tir rinh bén & phia tredc tao thanh ré trudc. Khi ra khoi tuy séng
hai ré nay nhap lai lam mét tao thanh day than kinh tuy. & déng vat c6 xuong séng bac thap
chwa c6 sw phan b6 cac soi hM QO ngtamvalvAgraorrrair " midc mot cach rd rét.
Ngoai ra, & cac dong vat cd xwong sdng bac cao cling cd nhitng wwong hop ngoai 1é: xung dong
ly tim trong céc sgi gidn mach chay t¢i co tron clia mach mau khong phai theo ré treéc ma theo
ré sau. Cling c6 mot sb' soi hudng tdm tir cac ndi quan di vao tuy séng khdng phai theo ré sau
ma theo ré trugce.

2. Phan than kinh trung wong

2.1. Tuy séng

2.1.1. Céau tao cua tuy song

Hinh 433. Tay s6ng ndm trong cdt séng. Hinh 434. So d6 ciu tao cla tly séng.
1. N&o; 2. Tiéu ndo; 3. Hanh tdy; 4. Cét séng; 1. Chéat trdng; 2. Chat xam; 3. Ré sau; 4. Ré trudc;
5. Ty séng; 6. Nao trung gian. 5. Day than kinh tdy; 6. Rénh truéc;

7. Mang tdy séng; 8. Cét xwong song.
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Doc tuy song c6 hai rinh 16n 1a ranh trudc va ranh sau va moéi nua cia tuy song ¢6 hat
rdnh bén nho hon. Tuy sdng cé ciu tao theo tiét doan va tong s6 c6 31 tiét doan. Cic tiét doan
thong voi nhau qua 6ng tuy. Thanh phan ciu tao clia tuy song gém c6 chat trang va chat xdm.
Chinh giira tuy song la ong tuy.

6ng tuy théng vdi nao thdt IV & hanh tuy va chifa dich ndo tuy, tham gia vao viéc thuc
hién su trao déi chat clia tuy song.

Bao quanh ong tuy 1a chat xam. Cat
ngang tuy séng cho thdy chadt xdm c6 hinh
chir H hoac hinh con buém, mdi bén chia
thanh hai sing: simg trudc va sing sau.
Riéng & doan nguc va phén trén cia doan
that lung con c6 thém sitmg bén nam giita
simg trudc va simg sau. Simg trudc chita
noron van dong, simg sau chita noron cam
giac, simg bén chia noron dinh dudng.
Phdn trung gian clla chdt xdm, nim gdn
Oong tuy chita cdc noron trung gian
(hinh 435).

Chat tring nam & bén ngodi, bao
quanh chat xdm va tap hop lai thanh cic Hinh 435. So d& cit ngang cla tdy séng.
b6 thin kinh chay doc tuy séng. Cic bo 1. Cac bb 1én; 2. Cac bb xudng; 3. Ré trudc;
thin kinh nay dam bao méi lien he giira 4. Stng trudc; 5. Simg bén; 6. Sing sau,

7. Ré sau; 8. Gng tay.
cdc phdn khac nhau cta tuy séng va giita
tuy s6ng véi ndo. Trong d6 cé cac bd dan truyén xung dong huéng tam (di lén) va cic bé din

truyén xung dong ly tdm (di xudng) :

- C4c b6 ly tam gbém b6 Goll, b6 Burdach, bé tuy - tiéu ndo trude, bé tuy - tiéu nao sau,

- C4c b6 ly tAm gém b6 madi - tuy, bé thdp thing, b6 ludi - tuy, b6 tién dinh - tuy, bé thap
bén, b6 do - tuy, bé déi thi - tuy.

2.1.2. Chikc nang sinh Iy cua tuy song

Tuy s6ng c6 cac chifc nang cha y€u 1a thuc hién phan xa, didu tiét truong luc cha co, phoi
hop cdc dong tac van dong va din truyén xung dong than kinh.

a. Chitc ndng phdn xa cita tuy séng

Tuy s6ng phu trach cdc phan xa khong diéu kién.

Trong tuy séng c6 cdc trung khu cia nhiéu phan xa. Tuy song tham gia vio viéc thuc hién
tat ca cdc phdn xa vin dong phiic tap cia co thé. Phin xa don gian nhat caa wy song 1a phan xa
diu goi.

+ Tuy song 1a trung khu cia cdc phan xa khong diéu kién dinh dudng.
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+ Trong tuy séng cd céc trung khu cha hé thin kinh giao cam nén tuy séng c6 chitc nang
diéu hoa hoat dong clia cdc ndi quan trong co thé théng qua hé thdn Kinh giao cam va phé giao
cam. Chinh vi vay, wy séng di€u hoa hoat dong cia hé tim mach, cia hé bai tiét, hé tiéu hod va
hé sinh duc.

MOo1 phan xa cta tuy song thudmg do mot doan cua tuy séng phu trach. Vi du, phdn tuy
song & dot ¢d 3-5 ¢6 trung khu van dong cla co hoanh, & d6t c6 5-6 phu trach cdc co nhj ddu va
¢o trdm quay & tay, o d6t ¢6 6-8 phu trach co tam ddu, & dot that lung 2- 4 phu trach phan xa
dau goi, & cac dot cung 1- 2 phu trach phan xa gan asin va phan Xa gan ban chén, & cdc dot nguc
8-12 phu trach phan xa da bung va & doan cung c¢6 trung khu phan xa dai tién, tiéu tién va phin
xa sinh duc.

b. Chitc ning diéu tiét truong luc cia co

Tuy s6ng tham gia diéu tiét ruong luc cha cdc co van tir ¢6 trd xudng nhd hoat déng cla
cdc noron van dong alpha (o) va gamma (y), cdc receptor ban thé nim xen ké giita cic soi co
(thoi co) va trong gan (thu quan Golgi). Mot ddu cia thoi co bim vao sgi co va mot ddu bim
vao gan. Phan gifra cia thoi co phinh rong ra, trong d6 ¢ cic soi xoén kiéu 10 xo, trén cic 1o xo0
c6 tan cung cia cdc sgi thdn kinh cam gidc. Co ché diéu hoa trwong lyc cha co nhu sau:

- Khi co gian, truong luc clia co gidm, thoi co bi kéo cang lam xudt hién xung dong thin
kinh, truyén vé tuy song, qua noron trung gian dén hoat hod cdc noron van déng o. Xung dong
tlr cic noron « truyén tdi cde sgi co van gy co co lam tang truong Iyc cla co.

- Khi co co, truong luc clia co tang, receptor Golgi hoat dong, xung ddng dugc gii vé tuy
séng, qua noron trung gian dén ¢ ché cdc noron «, ludng xung dong tir noron « dén ¢o bi ngat
1am cho co gidn ra, truong luc ¢d giam xudng.

- Duéi anh hudng clia t6 chic ludi, trang thai hung phan cia cde noron y luon duy tri.
Xung dong tir cdc noron ¥ truyén dén cic to co ¢ hai ddu thoi co lam cho ching c6 xu hudng co
lai, kéo cang 10 xo thoi cd. Do d6, truong luc ctia co ludn luén dugc duy tri.

c. Phot hop cdc dong tdc van dong

Nhiéu dong tic cha co thé dugc thue hién nho sy phan phdi thdn kinh d6i lap. Vi du, khi
di, co gap va co dudi clia cing mot chan hodc hai co tuong 1ing & hai chan luén & trang thdi déi
1ap, mét co co, mot cd dudi. Béi vay, khi trung khu thdn kinh diéu khién co gap himg phin thi
trung khu diéu khién co dudi bi tic ché. Nguoc lai, khi trung khu diéu khién co dudi hung phan
thi trung khu diéu khién co gap bi tc ch€. Co ché chi phdi thin kinh doi 1ap dwoc thuc hién nhe
cdc qua trinh himg phén va c ché€ di€n ra dong thdi trong tuy song. Cic xung dong than kinh &
mot bén duoc chia thanh hai ludng: mot ludng dén cac noron a chi phéi co gip lam cho co gap
co va mot ludng qua noron trung gian dén iic ché cic noron chi phéi co dudi lam cho co dudi
gidn. Trong khi d6, luéng xung dong & bén do6i dién ciing chia thanh hai luéng: mot ludng dén
cdc noron @ chi phoi co dudi 1am cho co dudi co va mét ludng qua noron trung gian dén tc ché
cac noron chi phéi co gap lam cho co gap gidn. Két qua 1a khi chan nay co thi chan kia duéi.

¢. Chiirc ndng ddn truyén ctia tuy song
Cic xung déng thdn kinh tir tuy song duoc dan truyén 1én ndo va tir ndo dugc dan truyén
xudng tuy séng nhd cic boé than kinh trong tuy song.
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Cac duong dan truyén di

Cac dwong dan truyén di
lén (hinh 438) ndm & cac cot sau
va cac cOt bén cla tuy sdng.

+ Cac duong dan truyén di
Ién ndm ¥ c4c cdt sau gobm co:

e B6 Goll nam & cot
sau cua tuy song,
dan  truyén  xung
déng huéng tam ti
cac receptor & chan
sau va phan duéi cia
than.

e B6 Burdach ciing
nam A
tuy séng, dan truyén
xung dbéng huéng
tam tlr cac receptor &
chi truéc va phan
trén cua than.

+ Cac duong dan truyén di

I&én ndm & cac cdt bén gdm co:
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Hinh 436. So dd cat ngang tiy séng va
vi tri cac bo trong tdy song.
1. B6 Goll; 2. B6 Burdach; 3. B4 Flechig;
4. B6 Gower; 5. B6 tly - doi thi;
6. B6 thap trudc; 7. B6 nhan do - tay;
8. B4 tién dinh - tdy; 9. B6 thap bén.

Hinh 437. Brong dan truyén cadm giac sau co y thirc
(b6 Goll va Burdach).
1va 5. Chang ba; 2. Chang hai; 3. Bat chéo cam giac;
4. Chang mét.
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« BO Gower (b6 tuy-tiu ndo tredc) va bo Flechig (b6 tuy- tiéu ndosau)dan truyén
xung déng hwdng tam tir cac receptor ban thé.

« BO tuy - ddi ndo dan truyén xung dong hwéng tdm tir cac receptor dau, receptor
nhiét, receptor xuc giac va ap luc va tlr cac ndi quan.

Céc dudng dan truyén di xuéng

Céac duong dan truyén di xuéng (hinh 439) gom co:

+ Céc bo thap dan truyen xung dong ly tam tir vd ndo dén cac noron van dong & sirng
trudc cla tuy song, gay ra cac van dong co y thirc. Cac bd thap gdm cé hai bé thap trudc va hai
b6 thap bén:

« B thap trwdc (con duoc goi 1a b thap thang) bat chéo & tuy sdng.
« B0 thap bén (con dwoc goi 1a bo thap chéo) bat chéo & hanh tuy.

+ Céc b6 ngoai thap dan truyén cac xung dong ly tam gay ra cac van dong khong y thirc.
Céc ho ngoai thap gém cé:

. B6 nhan do - tuy dan truyén xung dong tir nhan dé xuéng tuy séng.
. B tién dinh - tuy dan truyén xung dong tir nhan tién dinh xudng tuy séng.
. B6 thé ludi - tuy séng dan truy@n xung dong tir thé ludi xudng tuy séng.

. B6 mai - tuy séng dan truyén xung dong tir nhan mai xuéng tuy séng.

Hinh 438. Cac dudng dan truyén di Ién. Hinh 439. Buong dan truyén di xuéng.
1. Tay song; 2. Hanh tdy; 3. Ti€éu nio; 4. N&o gilra; 1 Tay song; 2. Hanh tdy; 3. Ti€u nao;
5. Poi thi; 6. vo néo. 4. Poi thi; 5. vo nao.
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2.2. Ndo

O ngudi va dong vat
bic cao, ndo la bo phan phat
trién nhat ciia hé than kinh.
Nao ciia hdu hét cac dong vat
déu ¢ khoi luong nhd hon
so v6i ndo nguti (bang 47).
Vi du, nao khi Gorila, tinh
tinh, ngua, bd. Mot s6 dong
vat cé khol luong ndo lon
nhung so véi khéi lugng co
thé thi ndo ciing chi chiém
mot 1i ¢ rdt nhé nhu cd

Hinh 440. Cau tao clia mang ndo.,
1. Xugng so; 2. Mang cimg; 3. Mang x8p; 4. Mang nhén;
5. Xoang mach mau; 6. V4 ndo; 7. Chat tréing.

Denphin, voi, cd voi. D&i v6i
ngudi trwomg thanh, khéi
luong nao chi€ém khoang 1/40 khéi lugng co
" thé, trung binh & nam la 1286 g va & nir 1a
1260g. O ngudi khong thay c¢6 méi tuong quan
gitta khéi lugng tuyét déi cla ndo véi su phat
trién trf tue. & mot 56 ngudi ¢ tai nang, khoi
luong nao vugt qud tri s6 trung binh. Vi du nhu
nao cwoa Turghenev nang 2012 g, cla
Beckhchierev - 1720 g, clha Paviov - 1653 g,
cha Mendeleev- 1571 g. Nhung & mét s& ngudi
¢4 tai nang khéc, khoi luong nédo lai nho hon tri
0 trung binh. Vi du nhu ndo ciia Frangxoa chi

Hinh 441. So d3 ciu tao cia nao ngudi.
t. Ban cau dai nao; 2. Nao trung gian;
3. Nao gilfa; 4. Tiéu ndo; 5. Hanh tuy;

6. Tuy séng.

nang 1017 g. Tuy nhién ciing c6 mot gidi han
nhat dinh vé khéi lugng ndo. Dudi giGi han nay
thi tri tué kém phat trién. DGi véi nam, gisi han
nay la 1000 g va d6i véi nif 1a 900 g.

Bdng 47. Khéi lugng nao cia cic loai déng vat

Sé thr | Loai dongvat | Khéilugngndo | S&thity | Loaidéngvat | Khdilugng ndo (g)
tu ()]
1 Bo 500 5 Tirh tinh 375
2 Ngua 650 6 Khi Gorila 400
3 Voi 4.000 7 Ca Denphin 1.700
4 Ca voi 7.200 8 Nguai: - Nam 1286
- Nir 1260
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Cing giong nhu tuy séng,
nac dugc bao boc boi mang nido
(hinh 440). Ngoai cung, sat vdi
xuong $o la mang cung, c6
nhiém vy bao vé ndo. Nam & phia
trong cla mang c@ng la mang
xOp va trong cung 12 mang mach
¢6 nhiém vu thyc hién qua trinh
trao déi chdt cla nao nén c6 tic
dung nuoéi ndo. Boi vay, vi mot li

do nao d6 ma mang ndo bi tén

thuong thi s€ anh hudng rat Ién
dén nao va c6 thé anh hudng dén
. ) . Hinh 442. Nao bé (nhin tir dudi ién):
su phat tén tri tué cua con 4 Thiy tran; 2. DAy than kinh khitu giac; 3. Giao thoa thj giac;
4. Thiy thai duong; 5. Cau va-ron; 6. Hanh tdy; 7. Tiéu nao;
8. Day than kinh sinh ba; 9. Day van nhan; 10, Day mat;
Ong tuy khi én t6i ndo c6 11. Day mé tdu; 12. Day dudi Iudi.

ngudi, nhat 13 tré em.

ché phinh to ra, ¢é chd thu hep
lai. Nhimg ch6 phinh to ra duge
goi la nio thét va nhitng ché thu
nhé lai dirgc goi la cong. O trong
ndo c¢6 bon nao thit, trong doé ¢o
ndo that IV ¢ hanh tuy, ndo that
III & ndo trung gian va hal ndo
that bén ¢ hai ban cdu dai nio.
Nido ¢6 cdu tao rat phiic tap va
goém nhiéu bod phan khic nhau:

hanh tuy, tiéu ndo, ndo gitta, ndo

trung gian va ban cdu dai ndo.

Maéi bo phan c6 nhimg dac diém

Hinh 443. Lat cit doc qua chinh giira ndo hgudi:
) o 1. Vuing dinh; 2. Viing chdm; 3. Tuyén ting; 4. Tiéu nio;
chic phan nhat dinh. 5. Hanh tly; 6. 3i thi; 7. Ving tran; 8. Tuyén yén;

rieng vé c¢iu tao va c6 nhimg

- 9. Vliing thai duong; 10. Néo gilra.
2.2.1. Hanh tuy 9 9 g

a. Cdu tao ctia hanh tuy
Hanh ty ¢6 nguén géc tit bong nio sau, cé hinh nén cut, nam gidp véi tuy séng, dai
khoang 2,8 ¢m, cang vé phia trén chiéu rong cang tang, cé chd dat t6i 24 cm. Hanh wy ciing c6
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cdc ranh nhu tuy song. Hanh wy 1a noi
xuat phat 8 trong s¢ 12 doi day thdn kinh
$0, tir doi V dén do6i XII (hinh 444).

Chat xdm cia hanh tuy tap trung lai
thanh cdc nhian xdm. Méi mét nhan xdm
hoac mét nhém nhan x4m la trung khu coa
mot phan xa khong di€u kién.

Chit trdng cha hanh tuy nim xen k&
v3i chat xam va tao thanh cic duong dan
truyén. Chdt trang cda hanh tuy cé chirc
nang la dam bao mdi lién heé giira tuy séng
va hanh tuy v&i cac phan khic cha nao.

b. Chitc ndng sinh Iy chit yéu cua
hanh tuy

Hanh tuy ¢6 hai chitc nang chi yéu
1a chiic nang phan xa va din truyén xung
dong than kinh.

Chitc nang phdn xa cua hanh tuy Hinh 444. So d6 ciu tao ciia hanh tuy.
. s 0 . . Vi tri nhan cla cac day than kinh so:

Hanh tuy la noi 1ap trung héu hét 1. Van nhdn; 2. Cadm dong; 3. Sinh ba; 4. Van nhan
cédc trung khu cla cac phan xa khong diéu  ngoai; 5. Mit; 6. Thinh giac; 7. Mé tau; 8. Gai séng;
kién quan trong d6i véi su s6ng, nhu: 9. Dudi ludi; 10. Nhén cda cac bo sau.

+ Trung khu ho hap, trung khu diéu hoa hoat déng tim, mach mdu, trung khu cia cic
phan xa dinh dudng, trung khu diéu khién cdc phin xa tiéu hod phic tap nhur phan xa nhai, mét,
Li€t nuée bot, tiét djch vi, ti€t dich ruot.

+ Trung khu cia cdc phan xa tu vé nhu phén xa ho, hat hoi, nhdy mét, chdy nudc mat, non.

+ Hanh tuy cdn tham gia cdc phan xa tu thé cia co thé va diéu hod truong luc clia co ¢8
va co minh.

Hinh 445. Hanh tldy cat ngang.
1. Gowers; 2. Déi Reil; 3. B6 thap;
4. Day XII; 5. Day X; 6. Nhan cda day V.
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Nhu vay, nhan cta cdc day than kinh tham gia vao viéc thuc hién cdc chic phan cén thiét
cho su s6ng déu nam trong hanh tuy, cu thé la:

+ O hanh tuy cé bon trung khu diéu hoa hoat dong ho hdp gém trung khu hit vio, trung
khu tho ra, trung khu diéu chinh ho hap va trung khu ngimg thd. Cac trung khu ho hdp hung
phén ty dong theo chu ky bang con dudng thdn kinh - thé dich ddm bio cho hoat dong ho hdp
duoc duy tri wr dong, nhip nhang. Trung khu hé hap nhan cac xung dong thin kinh tir phéi, cdc
mach mau, cac co hd hdp qua day than kinh X.

+ TUr nhan clia day thdn kinh X c¢6 cdc sot than kinh phé giao cam td1 tim Jam giam hoat
dong cua tim, lam cho tim dap cham, dap y€u va cdc soi than kinh phé giao cam di téi mach
mau lam gidn mach.

+ Cac trung khu dinh dudng & hanh tuy gom cé:

¢ Nhan cia cdc d61 day than kinh VII va IX gay tié€t nudc bot khi cdc sgi hudng tam
cta 361 day than kinh V va IX hung phéan.

e Nhin cla doi day thin kinh X gay tiét dich vi va dich tuy khi cdc sgi hudng tam
cua doi day nay hung phan.

e Nhan cia cdc déi day thdn kinh VII va XII gay phan xa miit khi cdc soi huéng tam
ciia doi day thdn kinh V hung phan.

o Nhan cha doi day thin kinh V, VII va XII gay clr ddng nhai khi cdc sgi huéng tam
ctia déi day thdn kinh V, IX hung phin.

» Nbhan cfia doi day thdn kinh VII, X va XII gdy cit dong nuét khi cdc sqi hudng 1am
cua doi day than kinh V, IX, X hing phan.

+ Trung khu nén nhan xung dong huéng tam tir cdc doi day than kinh VIII, IX, X va gui
xung déng ly tam theo cdc doi day thin kinh ndo tuy gy su co co hoanh va cdc ¢o bung, chu
yéu la d6i day than kinh X.

+ Nhén cia cic doi day than kinh IX, X va XII gay phan xa hat hoi khi nhan xung dong
hudng tam tir doi day V.

+ Nhan cba cac doi day thdn kinh IX, X va XII gy phian xa ho khi nhan xung ddng
hudng tdm tir doi day X.

+ Trung khu bai ti€t mé hoi & hanh tuy hoat dong thoﬁg qua trunig khu tiét mé hoi & tuy séng.

' + Nhan clia doi day thdn kinh VII gay ti€t nudc mét khi nhan xung déng hudng tam uir
doi day V.

+ Nhan clia doi day thin kinh VII gay phan xa nhap nhdy va nham mit Khi nhan xung

dong hudng tam tir doi day V.

Chirc nding ddn truyén ciia hanh tuy
Tat ca cac duomg din truyén lén, xuéng gilta ndo va tuy song déu di qua hanh tuy. Ngoai
ra, hanh tuy con c6 nhimg dudng dan truyén riéng la dwdng tién dinh - tuy va dudng nhan trdm - tuy.
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2.2.2. Ndo giita

a. Cdu tao cua ndo gita

Nio gilta nam ¢ phia trén cta hanh tuy va 1a phin nho nhét clia ndo. Xoang ndo giita la
mot ong rat hep va duge goi 1a cdng ndo (cong Sylvius). O phia dudi, cong Sylvius thong vdi
ndo that IV va & phia trén thong vdi ndo thdt I (hinh 446, 447). Nao giita gdm cd cudng ndo va
ci ndo sinh tir. '

Hinh 446. So 48 ciat ngang nio giira. Hinh 447. Sd d6 cau tao nio gida.
1. Ranh Sytvius; 2. Nhan day TK & Il va s IV; 1. Go thi; 2. Nao that lil: 3. Tuyén tang;
3. C0 nao sinh tu; 4. Hé ludi; 5. Nhan dd; 6. Nhan den. 4. Clin3o sinh tu; 5. Cudng tiéu nio;

6. Day than kinh van nhdn; 7. Hanh tuy.

~ Cuébng ndo gbm c6 phin nén va phdn mdi. Hai phin nay dugc gidi han v6i nhau bdi liém

den. Trong phan nén c6 nhan do, bé thdp di tir bdn cdu nido xuéng va bé vé nio - hanh tuy di tur
vo ndo xudng cdc hach van doéng cha hanh tuy. Phin nén din truyén xung dong ly tam tir v ndo
xuong. Nhan d6 nhin cdc sgi than kinh di tir vé ndo xuong va la noi xudt phdt cita b6 do-tuy. B6
nay sau khi ra khéi nhan do s& bat chéo sang bén d6i dién va xudng simg trudc cua tuy song.
Phan mdi c6 nhan clia d6i day than kinh IIT va IV.

Céc ctt ndo sinh tr nim & phia sau clia ndo gitta. DS 1a bdn khéi chit xdm, gém <6 hai clt
trude va hai ct sau. B6 mdi - tuy bat ddu tir cd ndo sinh tu, sau khi bit chéo & ndo giifa thi di
xuéng céc hach van dong ctia hanh tuy va téi simg trudc clia tuy song.

b. Clhiic ndng sinh 1y cuia ndo giita

Nao gilta ¢6 cdc chirc nang sinh 1y chi y€u la diu hoa truong lye cha co va thire hign cac
phan xa dinh huéng thi gidc, dinh huéng thinh gidc. Nao gifta ciing cé nhimg duong din truyén
quan trong di tGi d6i thi va hai bdn cdu dai nio. Dong thdi, ndo gifra ciing 1a cdu trung gian giita
tuy séng va ban cau dai ndo.

Ndo giita diéu hoa vin dong va truong luc ciia co

Nhan do6 va cdc nhdn van dong & xung quanh gilt mot vai trd rat quan trong trong viéc
thuc hién (4t ca moi cr dong clia co thé vi ching c6 chic nang diéu chinh truong luc cua co.
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Nhan do nhan xung dong tir vo ndo, tir cic nhan dudi vo va tir tiéu ndo, rdi gin xung dén cdc
noron cia tuy song theo bé nhan do-tuy sdng. Trong ¢6 nhan do 1a trung khu chinh thuc hién
viéc phoi hgp hoat dong cla cic co trong cic cir dong phic tap va cac cir dong cha ngdn tay doi
hoi sur chinh xdc va tinh vi...

Nhan do va nhan tién dinh phéi hop véi nhau diéu hoa truong luc cla co. Cdc nhan nay
tham gia vao cdc phan xa tu th€ va chinh thé gitip cho co thé gitt dugc thang bang. Khi mdi tien
hé gita nhan do va nhan tién dinh bi cit dut, viéc diéu hod truong luc clia cic co bi roi loan gay
hién tugng dudi cing mat ndo. Co thé gdy hién tugng dudi cling mat nio & tho hoac meo bing
cach cat ngang qua than niio clia ching phia trén cha hanh tuy sao cho lat cit ndm giita nhan do6
va nhan tién dinh. Lic dé nhan do khong con giri xung dong xudng nhan tién dinh dé diéu hoa
truong luc cia cdc co dudi nén truong luc cla cdc co dudi ting manh 1am cho con vat & trang
thai dubi cimg. Hién tuong dudi ciing mat ndo con chiu anh huéng clia phdn 16 chifc ludi bao
quanh ndo that IV & hanh tuy va cong Sylvius & niio gitta. Nhan do ciing cé dudng lién hé vdi 16
chiic 1u6i va phoi hop véi 8 chitc ludi diéu hoa truong luc cla co.

Chilt den }a trung khu phéi hop cdc cir ddng dn udng phic tap nhu nhai, nudt... va tham
gia vao viéc diéu hoa truong luc cba co.

; \
Hinh 448. Hién tugng dudi cling mit nio & méo.

A. CAt dit dudng lién hé giifa nhan dé va nhan tién dinh; B. Ca thé d trang thai dudi cing.
1. Nhan dd; 2. Nhan tién dinh.

Ndo giira thuc hién cdc phdn xa dinh huéng

Chitc nang thuc hién cdc phan xa dinh hudng thi gidc va dinh hudng thinh gidc do cic ca
ndo sinh it dam nhiém:

+ Hai cii nfio sinh tu trueée thuc hién nhitng phan xa dinh huéng thi gidc. Mot phin cdc sgi
than kinh huéng tam thi gidc két thiic & hai cu ndo sinh tu trude va ti€p xic v6i cdc nhan cla
day thin kinh III (day van nhdn). Nh& d6 nhan ciia day than kinh van nhén méi hung phan duge
theo 16i phan xa dé 1am mét cir dong va dong tr co. Vi cl ndo sinh tr néi lién vdi nhan do va
mot s& nhan van dong khac nén khi mat cir ddng kéo theo mét 56 phin xa dinh hudng khdc nha
mdy mat, lay trdng mat, quay déu, li€c mat vé phia c6 nguon sdng. Cic nhan cta phin mdi diéu

khién sy van dong clia cdu mat va phan xa co dong ti.
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Hai ci trudc cla ¢l ndo sinh tu khong din truyén xung dong thén kinh tir vong mac vé vo
ndo dé gdy cam gidc vé dnh sdng nén cli ndo sinh tu khéng c6 chiic nang cam giic. Bai vay &
dong vat bac cao hay & ngudi khi cét bo cil nae sinh tu thi khong bi mu.

+ Hai cii ndo sinh tu sau la trung khu cha nhitng phan xa dinh huéng thinh gidc. Mot phan
cic s¢i thian kinh hudng tam thinh gidc két thiic & hai cu sau cia ci ndo sinh tu va tiép xic véi
nhan cba day thdn kinh VII. Cic phan xa dinh huéng thinh gidc nhu dong tai, quay diu vé phia
c6 ngudn &m thanh, 1am co co biia dé trdnh tai bi ton thuong khi &m thanh qud manh.

Hai cti sau clia ¢l ndo sinh tu khoéng dan truyén xung dong thdn kinh tir 6¢ nhi vé v6 nao
dé gay cam gidc vé Am thanh nén ¢l ndo sinh trr khong ¢4 chifc nang cam gidc. Bi vay & dong
vat bic cao hay & ngudi khi cat bo ch ndo sinh tu thi khong bi di€c ma chi khéng phan biét duoc
noi phit ra am thanh.

2.2.3.Tiéu ndo

a. Cdu tao chia tiéu ndo

Tiéu néio nim & phia sau clia hanh tuy. O ngudi, tiéu ndo nang khodng 150 g. Tiéu ndo
g6m c6 thuy giun & giifa v hai ban cdu tiéu nio ¢ hai ben (hinh 449).

Hinh 449. Tiéu nio.
A. M3t trudc cha tidu ndo: 1. Cudng tidu ndo trén; 2. Cudng tidu nao giita; 3. Cudng ti€u nao dudi;
4. Thuy giun trén; 5. Thuy giun dudi;
B. C4t doc tiéu nao: 1. Chat xam; 2. Chat tring; 3. Nao that.

Thanh phén c4u tao cha tiéu ndo cling gém c6 chat tring va chit xdm.

- Chdt xém ciia tiéu nao nam bao boc & mat ngoai tao thanh vo ti€u nfo. Ldp vo tiéu ndo
¢6 chiéu day khoang 1 - 1,5 mm va gém ¢6 ba 16p noron :

+ L6p ngoai gébm nhimg noron hinh sao bé ¢6 nhiée dét nhanh.

+ Ldp giira gém cdc noron hach 16n, c6 nhiée dot nhanh di ra 16p ngoai va dot truc di vao
nhan rang.

+ Ldp trong gém nhimg noron hat.
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Bé mat ti€u ndo cé nhiéu ranh chia tiéu ndo thanh cdc thuy, cdc héi, 1am tang dién tich
cha phin vo tiéu nio.

- Phén chdt trang c@a tiéu ndo ndm & phia bén trong tao thanh cdc dudng hinh canh cay va
tao thanh ba déi cudng tiéu niio ndi v6i cdc bo phan khac cla nio.

+ Do6i cudng ti€u nao gilta to nhat ndi tiéu ndo vdi ciu nio. D61 nay din truyén cic Xung
dong thin kinh hudng tam tir thuy trdn va thuy thdi dwong cla vo ndo vé tiéu nio. Cic Xung
dong ly tam tir cdc nhan xdm ciia tiéu ndo di qua cudng ti€u nio trén bit chéo nhau & cic nhan
do va hudng 1én go thi va ving dudi go.

+ Do6i cudng tiéu ndo trén néi tiéu ndo vdi cii ndo sinh tu. Poi ndy din truyén cic xung
dong than kinh tir hai cii nfio sinh tu phia trudc va tir b6 tuy - tiéu ndo trudc vao tiéu nao.

+ Doi cudng tiéu ndo duéi néi ti€u ndo v6i hanh tuy. Doi nay din truyén cdc xung dong
thdn kinh huéng tam tir co quan tién dinh va tir cdc bo mdy van dong vé ti€u ndo. Cic s¢i tir
nhin mdi din truyén xung dong thdn kinh tdi hanh tuy qua doi cufng tiéu nao dudi.

Nhu vay, bang ciac duding huéng tdm va ly tam, ti€u ndo lién hé vdi tat ca cac phidn khdc
chia ndo va tuy song.

b. Chiic ndng ciia tiéu ndo

Tiéu ndo c6 mai lién he v6i hdu hét cdc phdn khic cia trung uvong thdn Kinh va ¢é cic
chic nang chu yéu sau:

- Tiéu ndo tham gia vao viéc phdi hop cdc van dong cia co thé. Nhd ¢6 tiéu ndo ma vo
nio mdi thuc hién duoc su phéi hgp cao clia cdc cir dong ty ¥. Vai trd chii yéu cha tiéu ndo
trong su phSi hop van dong thé hién & chd, nhé sy tham gia cla tiéu ndo, vo ndo c6 thé phan
ph6i lai cac tiéu diém hung phin va iic ché trong tuy song dé diéu hoa truong luc cha hé co
xwong. Cic.ban cau dai ndo con diéu tiét cdc phan xa dinh dudng thong qua tiéu ndo. Sy phéi
hop hoat dong giita vo nio va ti€u ndo dwge thuc hién nhd phan tiéu ndo méi. DS 1a phan tiéu
nio ndi lién véi cdu varon bing cudng tiéu ndo gilta. Con phén tiéu ndo cii chi diéu tiét cic phan
xa cta hanh tuy, tuy séng va truong luc cua co.

- Tiéu ndo 1a trung khu dudi vo cda sit phdi hgp van dong nén ti€u nao tham gia vao cic
phan xa gi thang bing cho co thé, cdc phan xa chinh thé va nr thé.

- Tiéu nio con tham gia diéu hoa trang thdi hoat d6ng ctia vé nao.

Khi tiéu nio bi tén thuong thi trwong lyc clia co bi giam; cir dong sai tdm, sai huéng; cir
dong loan nhjp vi bi run; lay trdng mat; mat thang bang, ldo dao; r6i loan phat am nén khé khan
khi néi. Khi con vat bi cét bo ti€u ndo, b mdy vin dong bi réi loan gy ra ching lao dao, chimg
that diéu, ching vo Irc va hién tugng 16i loan truong luc cua co.

- Chitng ldo ddo thé hién & cho con vat di khong vimg, ddu ludn ludn du dua, cdc chi va
toan than lao ddo, di khong vimg va hay bi ngd. Nguyén nhan cla ching lao dao la sy giam siit
anh hudng cta tiéu ndo d6i voi nhan tién dinh & hanh tuy 1am cho cdc phan xa co va gan tham
gia diéu chinh vi tri clia co thé déu thé hién qua manh. Khi con vat cir dong, sy tang cudng cic
phan xa nay cang thé hién 10 rét.
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- Chirng thdt diéu thé hi¢én ¢
ché con vat khong phoi hop duoe cu
dong. cac van dong nhanh b roi foan.
thoi gian co va gidn cla cic co rat
chiam, r61 loan nhip va luc co co.
khong ¢6 kha nang dimg cic van
dong, ctr dong sal tim, sai hudng.
Nguyén nhan cua chung that diéu la
do tiéu ndo khong con kha nang (c
che 1&n cac phan xa van dong nifa,
gay ra sy giam sit kha nang diéu hoa
cdc cur dong theo 161 phan xa, mdi ctr

dong thuong gay nhitng cir dong phan
xa mang tinh chat déi lap.

- Chitng vo luc thé hién O chd
co chong bi suy nhuge va mét méi.
Nguyén nhan cia ching vo hie 1a do
thi€u sy e ché cia tiéu ndo gay ra sy
hoat dong qua muic cla co, lam cho
sif tiéu hao nang luong v su trao doi
chat trong co tang qua mifc nén co rat
chong bi kiét stc va mét moi.

- Hién tupong roi loan truong
luc cia co bidu hién & chd lam tang
truong lyc cua co, lam giam truong
luc cia co hoac lam mat truong luc
cta co. Nguyén nhan cha hién tuong
rét loan truong lyc cda co 1a do tiéu

r:“/ .- ‘“~._\_:.
W\‘V/

Hinh 451. Nao trung gian.
1. D8i thi; 2. Nao that; 3. Cl ndo sinh tu;
4. Tuyén tung; 5. Thé van.

ndo ¢6 chifc nang di¢u hoa truong luc cla co nén khi tiéu ndo hoat dong khong binh thudmg thi

truong luc ciha co bi rdi loan.

O tré so sinh, tiéu ndo kém phat trién. Tiéu nfio 16n nhanh nhat rong nam dau va sau d6

téc do phat trién giam ddn. Téi 15 tudi, tiéu ndo dat kich thuéc gidng nhir & ngudi 16n.

2.2.4. Ndo trung gian

a. Cau tao ndo trung gian

Nao trung gian nam & phia trén cilia ndo giira, sat véi ban cau dai nio. O day ¢6 nio that

H1. Nio trung gian ¢ cdu tric va chifc phan rat phic tap, gém cé déi thi, vung trén d6i, dudi

déi, sau déi va trude déi (hinh 451).
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Poi thi
Poi thi (thalamus) la mot khéi chat xdm hinh tring, dau trude thon hon, mat ngoai tiép
gidp v&i ban cau dai ndo, mat trong tao nén thanh bén cta nao that I11. D6i thi duge tao thanh
bol nhiéu nhan xdm, chia thanh bon nhém: nhém nhan trudc, nhém nhan ngoai (nhém nhan
bung), nhém nhan sau va nhdém nhén giita.
+ Nhém nhan trude 1a noi 1an cing cua bé nim vi - ddi thi, nhan cdc xung dong than
kinh khin gidc.
+ Nhém nhan giita nhan cdc xung dong thdn kinh tir cic nhan chuyén tiép clia déi thi va
cé moi lien heé v4i vung trin clia vd ndo, vdi hé limbic va vdi ving dudi déi.
+ Nhom nhan sau gém c6 cdc thé géi, 12 noi giao thoa thi gidc va thinh gidc tlr cu ndo
sinh tw dén.
+ Nhom nhan ngoai gom cé:
¢ Nhan bung truéc nhan nhitng s¢i tir nhan cdu nhat.
¢ Nhan bung bén nhin nhitng sgi tir tiéu ndo va c6 cdc sot di 1én ving van dong cha
vo néo.
¢ Nhan bung sau nhan cdc sgi din truyén cdc xung dong than kinh bat nguén tir cic
receptor & da, mat, than, cdc chi va tir cdc receptor ban thé va receptor vi giac. T
nhan bung sau ¢6 cdc sgi dan truyén xung déng thin kinh 1&n viing cam gidc d thuy
dinh cha vo ndo.
Ngoai ra, ¢ go thi con ¢6 cdc nhan xdm khong dic hiéu. Cac nhan nay lién hé véi cic
nhan chuyén tiép cha déi thi va cé cdc dudng din truyén xung dong thdn kinh dén cdc ahan

dudi vo, réi tir dé xung dong dugc truyén ti€p leén vé ndo.

Ving dudi doi

ving dudi déi (hypothalamus) 1a mot ving rat nho thude nio trung gian, nam sdt phia
dudi cta déi thi, bao quanh ndo that III. Phia dudi lién hé mat thiét véi tuyén yeén tao nén mot
don vi chitc nang déi thi - tuyén yén, cé val tro trung tam trong chitc nang noi tiét. Ving dudi
d6i c¢6 dudng lién hé v4i nhiéu ving khdc cla ndo nhu nio giita, hanh tuy va dac biét 1a he
limbic. Vi vay, viing dudi déi duge coi nhu nga ba dudmg lién lac dé thuc hién nhitmg chic nang
sinh 1y quan trong. Viing duéi déi ¢6 khoang 32 doi nhan xdm, dugc chia lam ba nhém : nhém
nhan trude, nhém nhan gita va nhém nhan sau.

+ Nhém nhan trude gém ¢6 nhan trén thi, nhan canh nio that va nhan chéo thi.
+ Nhém nhan gita gém ¢6 nhan bung giita, nhan hung gitfa va nhan phéu.

+ Nhém nhan sau gém c6 nhan tnrde vd, nhan trén vii v nhan ci-vii.
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b. Chiic ndng sinh Iy chu yéu cua ndo trung gian

Chirc nang cua dai thi

+ Péi thi Ia trung tam nhan cam dudi vo quan trong nhat, 1a tram dimg cla cac dudng
cam gidc (trir khitu gidc) truge khi lén vo ndo.

+ D4i thi 1a trung tam dudi vo cua cam gidc dau.

+ D61 thi tham gia vao viéc diéu hoa cdc hoat dong biéu hién cadm xiic.

Chite ning cia vang dudi doi

Ving dudi ddi ¢6 nhiéu chéc nang quan trong:

+ Thong qua tuy€n yén, diéu hoa hoat dong cua cdc tuyén ndi ti€t nhu tuyén gidp, tuyén
trén than, tuyén sinh duc va su bai ti€t sifa. Ngodi ra, viing dudi déi con cd nhitng noron dic biét
¢6 kha nang t6ng hop cac chit c6 tdc dung sinh hoc cao, ¢ vai trd nhu hocmon, goi [a noro -
hocmon.

+ Tham gia diéu khién thé thifc, hanh vi va hoat dong sinh duc.

+ Diéu hoa bai ti€t thong qua viéc san xudt vasopressin hay ADH. Nhitng hocmon nay
diéu hoa qud trinh tdi hdp thu & than.

+ Diéu hoa trao ddi chét nhu diéu hoa qud trinh trao d6i protein, glucid, lipid. musi va
nuée. G viang dudt déi ¢6 trung khu khat, trung khu no. Khi trung khu khat bi kich thich, con
vat khét dir doi, con khi cdt bo trung khu khat thi con vat mit cdm gidc khat va khong chiu uéng
nude. Khi phé trung khu no, con vat ¢6 cam gidc d6i nén pham an, an rt nhiéu, an rat nhanh va
tr& nén rat béo néu it hoat dong.

+ Diéu hoa hoat dong hé hap, tedn hoin, bai tit mé hoi.

+ Diéu hoa nhiét do cta co thé. Ving trudc clia déi thi ¢6 tic dung chéng néng, khi bi
kich thich gay phin 1ing tod nhi¢t nhu ra mé héi, gidn mach mau dudi da, thd nhanh va nong.
Viing sau cta doi thi 6 tac dung chong lanh, khi bi kich thich gay phan iing sinh nhiét nhu tang
huyét dp, tim dip nhanh, co mach méau dudi da.

+ Tham gia hoat dong xuic cdm va diéu hoa trang théi thiic, nga.

+ Diéu khién ban nang.

2.2.5. Hé limbic

a. Cdu rao cia hé limbic

Hg¢ limbic, hay con goi 1a hé vién, 1a mot cdu tric thdn kinh phitc tap, bao gém nhiéu
ving cta trung vong than kinh, chu yéu la thuy khiu gidc va cdc ving bao quanh thé trai. Vé
mat phat sinh, hé limbic 1a phdn ¢ Xua nhat cda vé ndo, mot phan duge ciu tao tir vd ndo
nguyén thuy va mot phan dugc cau tao boi phin vo ndo can nguyen thuy. Phin vé ndo con lai
khong thudce hé limbic duoc goi 1a vé ndo méi (hinh 452).
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mdi thong qua 46t thi.
o b. Chitc ndng ciia hé Hinh 452. So 46 nhimg mai lign hé chinh clia hé limbic.
limbic 1. Thé trai; 2. Tam giac nao; 3. Thay trén; 4. Vach; 5. Nhan trudc
. ) . X Thalamus; 8. Shia medulleris; 7. Cudng trudc tuyén tlng
Chiic nang cha he¢ (habenuia); 8. B6 gilta ndo trudc (medial forebrain bundle);
limbic dén nay vin con dang 9. Nhan gitta cudng (interpeduncular nuclear); 10. Than nao;
3 o 14. Van 1an; 12. Thé va; 13. Dai chéo Broca; 14. Cli khitu:
dugc 11€p tuc nghién ctru 15. Van gita; 16. Van bén; 17. Hanh khiru; 18. Hanh nhan;
Mot s6 chitc nang di dugc dé 19. Hobi rang cua; 20. Ca ngua; 21. Hdi ca ngya.

cdp dén nhu :

- Heé limbic ¢6 chifc nang ti€p nhan cdc xung déng khitu gidc tir mai gii vé, phan tich va
cho cam gidc vé mii clia cac vat.

- Hé limbic tham gia vao mot s8 cir déng an udng nhur cic ¢ dong nhai, 1i€m, va phan
biét cdc loai thitc an. Khi hé limbic bi t6n thuong ¢6 thé din dén hién tugng dn qud mic cdn
thiét va khong phan biét dugce loai thitc an nao di an.

- Hé limbic cdn c¢é anh hudng téi hoat dong sinh duc, kich thich su biét hoa sinh duc,
diéu hoa hoat déng sinh duc va 1am thay d&i hanh vi sinh duc. Hé limbic cdn kiém sodt sy bai
tiét hoocmon sinh duc. Pong tic giao hgp duoc tao nén bdi mot loat cic phan xa do tuy séng va
phan duéi clia than ndo phu trach. Nhung cdc cdch fng xi trong qua trinh giao hop, su thic ddy
giao hop va sur phdi hop giita nam va nit trong khi gizo hop thi chil yéu dugc diéu hoa bai he
limbic va viing dudi doi. ¢) nhilng con méo duc bi thuong t6n he limbic, hoat tinh tinh duc cia
chiing thay déi, chiing khong chi boc 16 su thém khat doi véi nhiing con cdi da trudng thanh ma
cdn déi vl cd nhing con céi chua trudng thanh va tham chi con v6i ca nhing con duc nita. o]
nhiing con méo c4i bi thuong t6n hé limbic thi khéng gay ra tinh trang tinh duc qud mitc nhu @
nhitng con dyc nhung thudng lam mat kha nang timg xi tinh duc. .

- Hé limbic cdn ¢6 vai trd quan trong d6i vdi hoat dong theo nhip clia co thé nhu chu ky
ngay dém, chu k¥ thang, mia, nam v.v..
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- Hé limbic con tham gia vao hoat dong xdc cam, thic day dong co. Hé limbic khong chi
tham gia vao viéc biéu hién x(ic cam ma con gay ra xic cam.
- D&i véi hoat dong tri nhé thi he limbic ¢6 tdc dung ma hoa va cung c6 tri nhg, chuyén

11 t7i nhd ngén sang tri nhé dai.

Hinh 453. Sa d8 hé limbic & déng vat va ngudi.
1. Chudt; 2. Méo; 3. Khi; 4. Ngudi.

2.2.6. T chirc huoi

a. Cdu tuo ciia 16 chic hedi

Té chitc luéi 1a bo phan thin kinh
dugc nghién cltu mudn nhat. D6 1a 6
chic than kinh nam & viing than nado
bao quanh cdc ndo that & khu vuc tu
hanh tuy dén ndo trung gian (hinh 447).

Noron cha t8 chitc lugi ¢6 nhimg
dic diém riéng: kich thuéc va hinh
ding cha noron & day rat khic nhau va
thuong la nhitng noron "khéng 16", Cac
noron cha td chitc ludi thudng ¢o rat
nhiéu nhanh, tham chi ¢é nhimg noron Hinh 454. Sg dé ciu tao cha t6 chire ugi.

. . N 1. V& nido; 2. B4 thi; 3. Cac nhanh cam giac;
co t6i 34.000 - 36.000 nhanh tan cung. A ) h r giac;
\ 0 , T TN CUns. 4. Hanh tuy; 5. Tidu no; 6. T8 chifc UG,

Chinh vi vay, cdc noron da lién két véi

nhau mét cach chang chit tao thanh mét mang luéi phic tap. Mot $6 noron trong 16 chie ludi
tap trung lai thanh cdc nhan.

T6 chite 1ui ¢6 cic dudng lien heé voi hau hét cic phan cla ndo va tuy song. Phia dudi co
cdc duomg lien he voi tuy s6ng, phia trén ¢6 cac diomg lien hé véi tiéu ndo, ddi thi. cdc nhan
dudi vo va vo nio.
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b. Chitc ndng sinh Iy chi yvéu cua t6 chite i

Vé chitc ning cua 16 chifc lu6i dén nay ciing chua dugc théng nhat hoan toan, song t6
chirc hrdt dong vai trd rat quan trong vdi nhiéu chic nang sinh 1y cta co thé :

- T6 chifc luéi cé chiic phan ddn truyén xung déng thdn kinh. Cic xung dong hudng tam
ngoai con dudng din truyén qua go thi con c6 thé theo mot con dudng nhanh qua (6 chie ludi
r61 1ir 16 chire ludi vé vo ndo.

- To chifc Judi tham gia vao hoat dong thitc, ngl. Khi kich thich 16 chic luéi thi con vat
dang ngh s¢ tinh day. Khi phin 16 chitc ludi & ndo gilra bi ton thuong nang hay bi u ndo tai ving
nay thi con ngudi s€ roi vao tinh trang bi hon mé va hoan toan khong nhay cam vdi cdc tic nhan
kich thich lam tinh day binh thuomg. Khi cat diit hét cic dudng lién hé gilta t6 chic lusi véi vo
ndo ¢ dong vat thi con vit s&€ ngu li bi.

- T6 chic ludi ¢6 kha nang hoat hoid cdc xung dong than kinh, nhimg xung dong quan
trong d6i v&i co thé khi qua té chie ludi s& duge lam tang cudng va lan toa trén vo ndo. Su hoat
hod v ndo cua t6 chite ludi 1a khong phan biét déi véi mot loai xung dong nao.

- T6 chitc lsdi ¢6 kha nang tic ché, lam gidm cudng do cua cac xung dong it can thiét doi
Vi co thé.

- T4 chirc lugi con tham gia vao viéc kiém sodt su chd y. Khi thifc, con ngudi ¢6 kha nang
tap trung chi ¥ va mitc do chi ¥ c6 thé thay déi rdt nhiéu. T6 chife luéi ¢d chire nang quan trong
trong viéc tham gia diéu chinh mitc do chd y cua con ngudi.

- T6 chirc tuedi con tham gia vao hoat dong xtc cam vi hinh thanh hanh vi.

Gén day, mot s0 tac gia con cho rang o chic ludt tham gia vao viée hinh thanh phan xa
cé diéu kién véi co ché lién he noi bao bdi vi noron cla t6 chic uéi ¢ rat nhiéu xinap, cé du
diéu kién dé t1€p nhan dong thii nhidu loai xung dong than Kinh.

2.2.7. Ban cau dai ndao

a. Cau tao ciia ban cau dai ndo

Ban cau dai nio 1a bi€u hién & mitc cao trong su tién hoa cua dong vat. O ngudi, ban ciu
dai ndo 13 bo phan phdt trién nhdt ctia hé than kinh trung wong, chi€ém 80% khoi lwgng cia
nio nguii.

Bdn cau dai nio gém hai nita phai va trai n6i véi nhau bai thé trai. Bé mat cla bin cdu dai
ndo ¢6 nhiéu nép nhan, chia ban cau thanh nhieu thuy. nhi¢u héi ndo. Moi bin ciu ¢6 ba nép
nhan I6n 1a ranh Sylvius, ranh Rolando va ranh thang géc. Ba rinh nay chia ban ciu dai nio
thanh bon thuy: thuy tran, dinh, chdm va thdi duong. Dién tich bé mat cta ca hai bdn cdu &
nguoi la: 1700-2000cm? (hinh 435).

Cau tao bén trong ciia bin ciu dai ndo gém chat trang va chat xdm. Chat tring nam & bén
trong va gém ¢6 ba loai soi: sai lién hop, soi lién ban cdu va soi lién lac:

- Sot lién hop dam bao méi lién he gitta cdc phian khdc nhau cua mot bian cauv.

- Soi lién bdn cdu dam biao mai lién he gifia cdc phdn tuong tng cia hai bdn ciu.

- Soi lién Jac dam bao moi lién hé giita hai ban cau véi cdc phan khdc cha hé thin kinh
trung uong.
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Hinh 455. Ban cdu dai ndo d ngudi.
1. Tuy s6ng; 2. Hanh tuy; 3. Tiéu ndo; 4. Ban cau dai ndo; 5. Thuy cham; 6. Thuy dinh; 7. Hai dinh lén;
8. Ranh Rolando; 9. Héi tran I1én; 10, Thuy tran; 11, Ranh Sylvius; 12. Hi hai ma; 13. Thuy thai duang.
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Hinh 456. Nao bd gau (A}, khi (B), va ngusi (C). Cac chir s& chi cac mién vé ban ciu dai ndo thudc
cac vang khac nhau (theo Brodman).



Chuang X1V. SINH LY THAN KINH

205

Hinh 457. Nira ban cdu dai nao cla ngusi {nhin mét bén).
Viing c6 chifc nang chuyén hoa dugc gach chéo; Cac viing lién hop dé tréng. Bén trai - anh phéng dai
cac viing cam giac va van déng ndm ké ranh Rolando cho thay vi tri clia cac té bao thin kinh ma cac
dudng than kinh dén cac thanh phan khac nhau cla ca thé xudt phat tir ching.
1. Thiy dinh; 2. Thiy cham:; 3. Tidu nao; 4. Thiy thai duang; 5. H3i hai ma;
6. Thay tran; 7. Vng van déng; 8. Vlng xuc giac

Chat xam cia ban c4u dai ndo gém cé
hai phan. Mot s6 chdt xdam cua bdn ciu dai
ndo tap trung lai tao thanh cdc nhan Xam
nam rai rac bén trong bdn ciu va dugc goi la
cac nhan dudi vo. Phdn 16n chadt x4m cla bdn
cdu dai ndo tap trung & bé mat cua ban ciu
tao thanh mot 16p chat xdm va duogc goi 1a vo
ndo. Vo4 ndo la bd phan phat trién mudn hon
cdc phdn khdc cua nido nén cé cau tao va
chifc nang phitc tap hon. Vo ndo day khodng
3 - 4 mm va chita khodng 14 - 17 ty noron.
C4c noron & vd ndo c6 nhiéu loai véi cic
hinh dang khac nhau. Méi loai ¢6 nhimg dac
diém cdu trnic va chirc nang dac thi. Céc
noron cta vd nio dugc sip xép theo mot
phuong thitc nhét dinh, tao thanh sau 16p
(hinh 458).

Hinh 458. Cac 18p ndron c(a vo nio.
1. Lépi; 2. Lop il; 3. Lap IIl; 4. Lép IV,
5. Ldp V; 6. Lap VI.

Lop I: Nam 6 ngoai cliing cua vé ndo nén duoc goi la 10p bé mat, chita it noron. Cic
noron thudc 16p nay thudng ¢6 hinh bdu duc, truc ngan nén cé chiic ning dam bdo mdi lien he

giffta cdc viing trong mot ban ciu.
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Lop H: 1.p noron hat ngoai gébm cdc noron hinh sao. ¢6 nhiém vu tiép nhan cdc xung
dong than kinh tlr cdc noi khdc gui tdi nén cd chitc nang cam gidc.

Lop IH: Lép nay gém cé cdc noron hinh thap va hinh thoi, ¢6 truc rat dai, ¢6 thé di di
cdc viing khac clia ndo va tuy song nén ¢ thé dan truyén xung dong than kinh 16 cac viing
khdc cua trung vong than kinh. Lép nay c6 chic nang van dong.

Lép IV: Ldp noren hat trong gém cac noron hinh sao, ¢é nhiém vu ti€p nhan cdc xung
dong tir dudi gifi [én nén c6 chirc nang cam gidc.

Ldp V: Ldp nay gém c6 cdc noron hinh thip, ¢d truc rat dai nén co chic nang van dong.
Truc cla cic noron niy tap hop lai thanh cic bé di xuéng tuy song va tao thanh bé thdp trong
tuy song

Lop VI: Lop noron da dang, gdm cac loai noron cd hink dang khac nhau nhu hinh da
gidc, hinh tam gidc, hinh bau duc, hinh chuy ¢ truc chay xuyén doc gifta cdc 10p va chiic nang
clia ching dang duge nghién citu.

Nhu vay, moi 16p noron ¢é chic nang riéng va ty 1¢ gita cdc 16p nay khong giong nhau
trén toan bo vo nio. G nhimg viing ¢4 chitc nang cam giac thi 16p I va I6p [V chiém wu thé. Hai
nha giai phiu than kinh 1a O.Vogt va A.Votg di nghién ciu giai phiu thdn kinh & nhiéu nguoi
thuoc cdc nganh nghé khdc nhau va nhan thdy ring, & ndo cua nhitng hoa st thi I6p noron IV
khu vo thi gidc phét trién manh, con & nio cla cdc nhac si thi 16p noron IV khu vo thinh gidc
phat trién manh. O nhimg viing van dong thi I6p I vi 16p V chi€m wu thé vi cdc xung dong van
dong ¢é y thirc durge xudt phat tir do.

Ciing chinh vi ¢6 sy phan bé khong dong déu gitta cdc loai noron & vé ndo cho nén ngudi
1a ¢ thé dua vao cdu tric cha céc 16p noron, do }n va mat do phan bd noron & vo ndo ma phan
chia vo ndo thanh cdc mién, cdc viing. Vi du, nhu Brodman chia vo nao thanh 52 ving.

b. Chitc nang sinh Iy chit yéu ciia bin cdu dai ndo

Cac nhéan duéi vo diéu hoa cir dong cita tay, chan va nét mit. Ngoai ra cdc nhan dudi vo
con tham gia nhiéu chitc nang dinh dudng phtic tap xay ra trong co thé .

Trong qud trinh tién hod cha gidi dong vat ¢é xwong song, vai trd ctia ban ciu dai nio doi
v6i co the ngay mot tang. Do d6, cdc chéc nang phitc tap cda co thé & dong vat bac cao ngay
cang I¢é thuoc vio hoat dong cia vo nio.

Vé ndo la phdn cé nhing chitc ndng quan trong nhat trong hé thdn kinh, né dam bao
mai thong nhat gitta co thé va moi trudmg, thong nhat hoat dong clia tat ¢ cdc phan khdc nhau
trong co thé. Tuy vo ndo hoat dgng nhu mét chinh thé théng nhat nhimg vin ¢6 su phan cong
chiic nang cho timg viing. Méi chitc nang do nhiing ving nht dinh cfia v ndo phu trich (hinh 459).

Chirc ndng cam gidc
V6 nio 1a noi tap trung cic trung khu cao cdp cua cdc co quan cam gidc nén ¢6 thé phan

tich, t6ng hop d€ cho cam gidc chinh xdc va tri gidc tron ven vé su vat, hién tuong ctia thé gidi
khich quan. Trong d6, thuy chdm phu trach thi gidc, thuy thai dwong phu trach thinh giac va
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khttu gidc, thuy dinh phu trich cam gidc chung. Riéng héi dinh lén phu trich xuc gidce cua da.
Ving da nao ¢6 cam gidc tinh vi thi viing vo néo tuong ting phu trich né ciing chi€ém mot dién
tich 16n hon.

Hinh 459. Phan ving chirc nang cla ban ciu dai nao.
1. Vung v&n d6ng phéi hgp; 2. Ving van ddng; 3. Ranh Relando; 4. Viing xtic gidc cla da;
5. Vung thi giac; 6, Vang thinh giac; 7. Vang khi(tu giac; 8. Ving vi giac;
9, Vling van dong ngén ngir; 10. Ving hidu ngdn ng.

Chire nang vdin dong

Moi vin dong cha co thé do thuy tran phu trich, trong do, héi trdn 1&n chi phdi cac hoat
dong theo ¥ mudn. Bo phan ndo clia co thé thuc hién nhilmg van dong tinh vi, phic tap thi ving
vO ndo twong ing phu trach né cling chiém mot dién tich 16n hon.

Chiic nang ngén ngit

Hoat dong ngon ngif chi ¢6 & con ngudi cho nén trén ban cau dal nio cla nguoi da cé
nhimg viing chuyén biét phu trach chic nang nay. Cdc tic gia cho rang ving ngén ngl nam o
bén cdu ndo trai, trong dé, viing van dong ngén ngit (van dong dé viét va van dong dé néi) thudce
héi tran I1] va viing hiéu ngén ngit (hi€u tiéng néi va chit viét) & thuy thdi duong, thuge hoi thai
duong 1, 2 va & thuy cham. Viung van dong ngon ngit duge bac si P. Broca, nhi phau thuat va
nhan chiing hoc Phdp mo ta 1an dau tién vao nam 1860 nén ving niy con dugc goi la ving
Broca. Vung hiéu ngon ngir con duge goi ia viing Wernick.

Vung Broca nam & thuy tran, tuong (ng véi viing 44 - 45 theo so d6 cla Brodman, c6 méi
lién hé mat thiét v6i trung khu van dong cla cdc co & moéi, 1udi, hdu va thanh quan, gitip cho con
ngudi néi duge. Néu hong viing nay, con ngudi mic di ¢é thé con giit duge kha nang phat cde
am don gian nhu céc ti€ng kéu, nhung mat kha nang ndi ra thanh 1oi.

Viing Wercnick nim & ranh gi6i giita thuy cham, thuy thdi duong va thuy dinh, tong
duong véi ving 39-42 theo so d6 ctia Brodman.Ving niy 6 chifc nang nghe va phan tich dé
hiéu 1 néi, chir viét. Néu héng viing nay, mac ddu cé thé vin nghe thdy, nhin thdy nhung
khong hiéu ¥ nghia, noi dung cia 1oi néi va chir viét.
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Hinh 460. Hinh chiéu cla cac viing cam giac va van ddng trén vd nio.

A. Hinh chidu cac viing cam giac: B. Hinh chigu cac ving van déng:
1. Co quan sinh duc; 2. Cac ngén chan; 1. Cac ngdn chan; 2. Mt ca; 3. Géi; 4. Bui;
3. Ban chan; 4. Cang chan; 5. Bii; 6. Than; 7. C8; 5. Than; 6. Vai; 7. Khuyu; 8. C3 tay; 9. Ban tay;
8. Dau; 8. Vai; 10. Khdp khuyu; 11. Khuyy; 10. Ngon it; 11. Ngon khong tén; 12. Ngén gilta;
12. Cang tay; 13. C6 tay; 14. Ban tay; 15. Ngén at; 13. Ngén trd; 14. Ngdn cai; 15. C8; 16. Long may;
16. Ngon khéng tén; 17. Ngon giita; 18. Ngon trd; 17. Mi mét va nhan cau; 18. Mat; 19. Méi;
19. Ngbén cai; 20. Mat; 21. Mai; 22. Mat 20. Ham; 21, Ludi; 22. Thanh quan.

23. Moi trén; 24. Giira hai méi; 25. Moi dudi;
26. Rang, Igi va ham; 27. Ludt: 28. C3 hong;
29, Cac co quan noi tang
Hién nay, da s¢ tdc gia cho rang chifc nang ngdn ngit chi€ém uu thé ¢ ban cdu dai nio bén
trdi d6i voi ngudi thuln tay phai va & bdn cdu bén phai d6i v6i ngudi thudn tay trdi. Ngoai céc
khu vuc phu trach chinh, trong nfio con ¢6 mot 56 khu vyc khédc hé tro cho chitc nang nay. Do
dé, néu cic viing phu trich wu thé bj ton thuong thi cic viing khdc c6 thé thay thé dé phuc héi
chifc nang. Tuy nhién, mitc do phuc héi bi han ché rdt nhiéu va kha nang nay chi cé thé xay ra
trong phiing thang nam ddu ddi cla dita tré. Con ¢ ngudi 16n, kha ning thay thé nhu vay la rt
khé. Ngudi ta da giai thich hién tuong dé bing kha nang "uyén chuyén" trong qud trinh phat
trién va hoan thién ctia hé than kinh & tré em. Tré cang 1én thi kha nang “uyén chuyén” trong
viéc thyc hién cdc chitc nang ctia ndo cang kém,

Chic nang tu duy

Tu duy 12 hoat dong chifc nang ciia ndo, dac biét phét trién & loai ngudi. Nhoy ¢é chic
- nang tr duy cao cdp clia con ngudi ma con ngudi di phét trién cao hon han so vai cdc dong vat
khdc, va con ngudi c6 thé 1am chit duoc thién nhién, bién déi muon loai, muén vat phuc vu cho
10i ich ca minh. Ciing nhd c6 tu duy-tri tué hon han dong vat ma con ngudi con ¢ thé lam chi
chinh ban than minh, 1am cho cugc song cla lodi ngudi ngay cing trd nén van minh, tién bo.
Hat nhan cha tu duy chinh 12 trf tug.
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Hoat dong tri tué cuia con ngudi 1a loai hoat dong dac biét, hoat dong da dién va ¢d lién
quan v&i rat nhieu ndi dung hoat dong khac, nhu hoat dong thin kinh, thé chit, siic khoé, y chi,
tinh cam, diéu kién lich str, kinh t&, xa hoi v.v...

Vé phuong dién than kinh, hoat dong tri tué duoc coi 1a mot hoat dong chitc nang clia nio
va chil yéu la vo niio. Vi vay nhimg thanh tuu trong viéc nghién citu sinh 1y than Kinh c6 thé tao
cd 86 cho viec nghién ciru tri tué.

Tir tride t6i nay c6 nhi€u tdc gia quan tam dén vin dé nay. Ngay tir thoi thugng ¢o,
Hypocrat di lién tudng dén moi quan he giita ndo va tu duy. Song viéc tim hiéu, nghién cttu co
s6 sinh 1y thdn kinh cla hoat dong trf tué méi thyc su phdt trién tir theé ky XIX. T dé dén nay
da c6 nhiéu tic gid nghién ciu van dé niy véi cic duan diém khdc nhau, song tuu trung lai la ¢é
hat khuynh huéng chinh: ’

+ Mot khuynh huéng cho ring, 10an bo nfio 1A mét 18 chic thdng nhat va tri tué do toan
b6 nio chi phoi. _

+ Khuynh hudng thit hai cho rang, ¢6 sy dinh khu chifc nang trong nao. Nguoi ddu tién
néu ra quan diém d6 1a F.J.Galt (th€ ky XVIID). Ong cho ring mdi viing ndo phu trach mot chiic
nang nhat dinh ctia co thé. Khi mét viing ndo nao dé phat trién manh hon thi chitc nang tuong
ting do chiing phu trach ciing phit trién manh hon. Ma khi mot vitng ndo nao d6 phét trién manh
thi sé 1am cho phdn xuong so & dé 161 ra, cho nén chi cdn s ddu nan so xem phdn nao Ién hon
thi c6 thé suy luan ra mic d6 phat trién manh hay yéu clia cdc chife nang tuong tng. Ong da xay
dung mot ban dé nao vé rat nhiéu chifc nang nhu viing tinh todn, tham an, yéu siic vat, thdi
trang... Cong hién cia Gall 1a ong di dé cap dén mot quan hé giita timg loai chdc nang cla co
thé véi cdc phin cla ndo, nhung sai 14m cla ong 1a déng nhat gita cu tao véi chic nang cna
nio. Va lai, hinh thi ctia hop so chua han di phin 4nh diing hinh thii va su phét trién ctia néo.

Nam 1860, P. Broca
lan diu tién di chimg minh
duge ring ¢ mai lién hé giita
mot chan thuong nao dé &
ndo v4i su tén thwong nhan
thic qua viéc éng phdt hién
ra sy ton thuong chitc ning
ngén ngit do chdn thuong
viing tran cua ndo nguoi.

Gan day, nguot ta da
tuong d&i nhat tri rang cdc

vitng khdc nhau cia ndo phu Hinh 461. Ban da cac viing chie ndng dac hiéu ctia vé nao.

triich cdc cluic ndng khac 1. Vung lién hop dinh - cham - thai duong; 2. Vung lién hap trudce
tran; 3. Ving lién hgp vién; 4. Vung thi giac; 5. Vung van déng;

nhaw. Tuy nhién moéi mot X
6. Ving xu¢ giac.

ving chi la twong déi quan
trong hon d6i védi mot chite

N
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nang nao dé. Mot chirc nang khong phai do tit ca cdc ving trén ndo phu trich nhung ciing
khong phai chi do mét ving nao dé. Trong hai ban cdu dat néo thi cé mot ban cau duoc xem la
troi doi véi mot chiic nang tri tué nao dé. Chang han, ban cau ndo trii duoc xem la troi doi véi
chifc nang ngén ngi, cdon ban cau ndo phai lai duge xem 12 rdi doi véi chirc nang nhin va xdc
dinh khéng gian...

Thuc ra, van dé co s sinh 1Y hoc thin kinh cia hoat dong tri tué 1a cuc ky phitc 1ap. Dé
hiéu so lugc van dé nay, ¢6 thé can cif vao cdch phin viing giai phau va chitc nang ciia cdc tic
gia. D€ minh hoa con duong hinh thanh tr duy, ngudi ta dd phan biét vo ndo thanh ba [oai viing
la cdc viing cdp [, cac vung cap II va cac ving cdp IIL

- Cdc vung cdp I tryc tiép nhan xung dong than Kinh tir cdc co quan thu cam gii vé, phan
tich cic xung doug dé dé cho cdc cam gidc tho so va don gidn nhu cam gidc vé dnh sdng, am
thanh, xidc gidc, nhiét do... Con cdc ving van dong cap I la noi xudt phdt cidc xung dong thin
kinh di 16i cic nhém co dac hieu dé gay co co.

- Cdc vang cap II thudng nam sdt canh cdc viing cap I twong ng, ¢ nhiém vu téng hop
cdc xung dong than kinh tir cic viing cdp I gui dén, xur 1y thong tin do, tap hop cdc cam gidc tho
s0, don doc thanh cdc cam gide chung va tri gidc vé cdc sy vat, cdc hién tugng cla thé gidi
khich quan.

- Cdc viang cdp HI (ving lién hop) tiép nhan va phéi hop nhiéu loai xung dong thin Kinh
cha vo ndo va cac phdn dudi vo, ¢b chite nang téng hop, phdi hop moi loai thong tin, nang cao
chdt luong va ning cdp ¥ nghia cla cdc loai thong tin lén budc cao hon nita nhu xdc dinh vi tri
clia ca thé va cha c4c vat xung quanh, nhin ra ¥ nghia cla cdc tilt, chi¥ viét... Tuy nhién, cdc
ving lién hop ciing ¢6 chiic nang chuyén biét hod.

2.3. Hé thin kinh dinh duéng

a. Cdu tao ciia hé than kinh dinh dudng

Hoat dong than kinh dam bao sy théng nhat gilia cdc co quan trong co thé va su thong
nhat gilta co thé voi moi trudmg. Nho 6 hoat dong phan xa ciia hé thdn kinh ma co thé khong
chi ton tai méa con thich nghi duge v6i moi trudng xung quanh. Nhitng b6 phan cla hé thin kinh
dam bao cho co thé dn tai dugc thong qua chite nang dink dudng dwoc goi 1a he thdn kinh dinh
dudng (hay con goi 1a h¢ than kinh thue vat hoac hé thdn kinh giao cdm). He than kinh dinh
dudng bao gdm hai b phan 1a hé giao cam va hé pho giao cam (hinh 462).

Hé giao cam
Phén trung wong cua h¢ giao cdm nam & tuy song, kéo dai tir dSt nguc | d&n d6t thit lung
3 hoac 4. Tir day cdc day thdn kinh giao cidm s€ di ra khdi cot séng va dimg lai & chudi hach

giao cim nam st hai bén cot s6ng. Réi tir cic hach ndy cic day than kinh giao cam tiép e di

161 cac co quan ma né phu trich. Cic soi thén Kinh tir tuy séng téi hach giao cam dugc goi la sot
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trude hach (hay con goi la soi tién
hach). Cic s¢i than kinh tir hach
giao cam dén cdc bd phan ma nd tic
dong dugc goi 1 sgi sau hach (hay
con goi la soi hau hach).

Hé pho giao cam

Phan trung uong ctia hé pho
giao cam nam O hanh tuy va doan
cung cha tuy song. Cic hach cia hé
phé giao cam ndm ngay 3 ¢o quan
ma nod tac dong nén cac sgi trude
hach thuong dai hon nhiéu so véi
cdc soi sau hach. Céc sog1 trudce hach
cila than kinh giao cdm va pho giao
cam déu ¢6 mang mielin con cic soi
sau hach thi khong cé mang mielin.
Chinh vi vay, 16c do din truyén
xung dong than kinh cla cédc soi
trudc hach nhanh hon so véi cdc soi
sau hach.

b. Chitc nang sinh 1y chii yéu
ciia hé than kinh dinh dudng

Tir hé than kinh giao cam va
phé giao cam ¢é cac soi di dén hau
hét cic co quan dinh dudng va chi
phdi hoat dong cua cdc co quan nay.
Nhung tic dung cda thin kinh giao
cam va phé giao cam doi vo timg
¢o quan thudng ¢ tinh chat doéi lap
nhau trong mét quan hé thdng nhat,

Hinh 462. So d8 hé thin kinh dinh dudng g ngudi.

1. Ving thudc hé limbic; 2. H&i ca ngya; 3. Ving dudi dai;
4. Day than kinh X; 5. Bam réi duang; 6, 8. Hé phé giao
cam; 7. Hé giao cam; 9. D3y than kinh chau; 10. Phin didu
khidn co chan léng va cac tuyén mo héi; 11. Mat;

12. Tuyén nudc bot; 13. Mach méu d dau; 14. Tuyén giap;
15. Phéi; 16. Tim; 17. Da day; 18. Gan; 19. Tuyén tuy;
20. Tuyén trén than; 21. Than; 22. Ruét non;

23. Rudt gia; 24. Bang quang; 25. C4c cd quan ndi tang.

phéi hop va hd tro nhau dé il can béng cho cac hoat dong s6ng (bang 48).

Téc dung ciia hé thin kinh dinh dudng d6i vdi cdc co quan thé hién & chic nang diéu hoa

hodc phat déng hoat déng. Dai véi cdc co quan c6 tinh tr dong va hoat dong lién tuc thi xung

dong thin kinh tir day giao cam hoac phé giao cam c6 tdc dung lam tang hoac giam hoat dong

cha cg quan dé. DS véi cdc co quan khong hoat dong lién tuc thi xung dong than kinh tir day

giao cam hoac phé giao cdm ¢6 tic dung phat dong hoat dong cia co quan dé.
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Bang 48. Tac dung cla hé than kinh dinh dudng lén chirc nang clia cAc co quan trong co thé

Dong tlr (mat)

Tim

Mach

mau

Ov

Co

tron

Ov

Tuyén

Co quan

- Nhip tim

- Lwc co tim

- Dan truyén

- Hung phén

- Trwong lwc

-Da

- Co van

- Co quan ndi tang
- Phai

- Tuyén nuéc bot

- Co quan sinh duc

- Ong tiéu hoa

- bong tr

- Phé quan

- Thyc quan

- Tamvi

- Da day

- Mon vi

- Rudt

- Truc trang

- Bang quang

- T&r cung khdng thai

- T&r cung co thai

- Md héi

- Nuéc bot

- Da day

- Tuy ngoai tiét

- Tuy ndi tiét

- VO tuyén trén than

- Tuy tuyén trén than

Téac dung giao cdm
Gian
Tang
Tang
Tang
Tang
Tang

Co
Gian
Gian
Gian

Co

Co

Co

Gian
Gian
Gian
Co
Giam co bop & truong luc
Co
Giam truong lyc
Gian
Gian
Gian

Co

Tang tiét
Tang ti€t nwéc bot quanh
Giam tiét
Giam tiét
Tang tiét
Tiét

Tac dung phdé giao cam
Co
Gidm
Gidm
Gidm
Gidm
Gidm

Gian

Co
Co
Gian
Gian

Gian

Co
Co
Co
Gian
Tang co bop & trwong luc
Gian
Tang truong luc
Co
Co

Tang tiét nwéc bot lodng
Tang tiét
Tang tiét
Tang tiét
Khéng cé tac dung

Khéng cé tac dung
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CAU HOI ON TAP
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10.
11.

12.

13.
14.
15.

16.
17.
18.
19.

20.

21

22.
23.

24.

Phan tich cac chirc nang sinh ly ctia hé than kinh.

Phan biét nhi*ng dac diém dac trung cla cac dang hé than kinh dong vat.

Su tién hoa cua hé than kinh hinh éng thé hién qua cac I6p dong vat nhu thé nao?
Trinh bay cac nguyén tdc hoat dong co ban ctia hé than Rinh.

Chirng minh, tinh toan ven cla cung phan xaf

Cac irung khu than kinh c6 nhitng dac diém co ban nao?

Tai sao mét kich thich don doc dwdi ngudng khong gay phan xa nhung nhiéu kich
thich nhw vay dién ra dong thoi, lién tiép lai gay phan xa?

Néu mdi quan hé gitta hung phéan va (rc ché cta than kinh trung trong.

Vai tro cua cac doi day than kinh so la gi?

Phéan biét cac loai day ihan kinh: hudng tam, ly tm va pha.

Trinh bay céc chirc nang sinh ly cla tuy s6ng.

Tai sao khi di lai co thé nguoi cé sy phdi hgp chan tay nhip nhang ?

Néu cac chirc nang sinh ly chi yéu cla hanh tuy.

Chtng minh vai tro cua tuy song trong hoat dong than kinh qua cac thi nghiém?
Néu chirc nang cta nédo gitta. Trinh bay thi nghiém chrng minh chic nang cta
nado gitra?

Tiéu ndo cé chirc nang gi? Néu nhirng bi€u hién cla con vat khi mat tiéu néo.
Chiic nang cuia ndo trung gian? Giai thich co sé sinh ly cua hién twong nga?
Vung dudi doi cé lién quan dén hd thong ndi tiét nhuw thé nao?

Hé limbic c6 chirc nang gi?

Néu céac chirc nang sinh ly chi yéu cta t6 chirc lwdi.

Chtrc nang cla ban cau dai nao?

Dua trén co so sinh ly hoc than kinh. Giai thich hién tugng liét nira nguoi?
Chirc nang chi yéu cuta hé than kinh dinh du@ng. Giai thich hién twgng dot qui do
than kinh.

So do hoa cac qua trinh than kinh.
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CHUGNG XV
SINH LY CAC CG QUAN CAM GIAC

1. PAI CUONG VE CAC CO QUAN CAM GIAC

1. Khai niém chung vé cic co quan cam gidc

Cac co quan cam gidc 12 nhitng cd quan dic biét ndm trén cdc cd quan ban thé va ngoai vi
cla co thé. Cac co quan cam gidc duge goi 1 cdc co quan thu cam (receptor). Cac gidc quan cé
cu tao bao gom cac 1€ bao da dugce biét hod 6 cdc chitc nang chuyén trach la thu nhan va tra
101 nhitng kich thich tir moi trudng bén ngoai va beén trong tic dong vao cd thé, Nho d6 ma co
thé s& c6 duge nhimg phén ffng tra 161 nhdm dim bao tinh luén thich nghi toan ven va su thdng
nhdt giita co thé voi moi trudng sdng. Ngudn gdc phét sinh cla cdc co quan cam gidc chi yéu la
tir ngoai bi vi trung bl trong giai doan phat trién phoi sdm cla cd thé.

Co quan cam giac cé nhimg chifc nang sinh 1y déc biét, nht dé ma ddng vat cling nhu con
ngudi méi cé thé nhan bigt duge cac tin hiéu tit moi trudng sdng, déng théi cam nhan duoc sy
tén tat va phdt trién ciia chinh minh. Co quan cam gidc [a sy bat ddu cia mot chudi cidc qua
trinh sinh hoc phitc tap va tinh vi dd dugc thé hién qua nhitng hoat dong ban nang, tap tinh trong
qua trinh phét trién ching loai ciing nhw cé thé.

M&éi co quan thu cam bao gém cdc dang t€ bao thu cam khdc nhau dac trung cho cac co
quan ciam giidc nhu: thu cam dnh sdng, thu cam hod hoc, thu cam nhiét do... ngoat ra con ¢é
mot s& viing dic biét ching cam nhan nhitng cam gidc dac trung. Cac co quan thu cam ¢é chire
nang 1a cung cdp cdc thong tin cam gidc vé cic co, khdp va gan.

M3i co quan cdm gidc déu cé cdu tao gém ba phan chinh: phén thy cam, phin din truyén
than kinh va phdn trung uong (nio bd).

2. Cac hoc thuyét vé co quan cam giac
Cic hoc thuyét vé co quan cam gidc truée Pavlov déu mang tinh chat siéu hinh. Ta cé thé
xem xé€t hai thuyét vé cam gidc nhu sau:
2.1. Hoc thuyét cua Muller

Pay la thuyét vé nang luong, theo thuyét nay ban chat ctia cam gic 1a khéng phu thudc
vao tinh chét clia cic kich thich, ma duge xdc dinh {a nho mot dang nang luong dic trung ton tai
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trong cac co quan cam giac. Dang nang lvgng dic biét nay mang tinh chatbdmsinh. Do  dé,
khéng thé nhan biét dirgc chinh xac vé thé gigi khach quan.

2.2. Hoc thuyét clla Hering

Hoc thuyét nay ban vé mdi lién hé gilra tdm ly va sinh ly. Theo 6ng tdm ly va sinh ly la
hai qué trinh hoan toan doc lap véi nhau, chiing ton tai song song va khdéng phu thudc vao nhau
theo phuong thiérc nhan qua. Do do6, dé nhan biét vé hoat dongclajldo_b6_~l1anJom la phai dua
vao cac yéu t6 chd quan.

3. Hoc thuyét vé co quan cam giac clia Pavlov

Pavlov da (lva ra nhitng kién thirc va hiéu biét méi vé co quan cam giac cla co thé. Theo
ong co quan cam giac la nhitng co quan than kinh cd chirc nang phan tich cac kich thich tir bén
ngoai hay bén trong co thé. D6 la mot hd thong nhiéu tang phic tap va tinh vi, nham dam bao
mai lién hé thuong xuyén gitta co thé véi moi tredng xung quanh.

Ong da giai thich dwoc nhitng hoat dong phirc tap va tinh vi cila ndobd,dwa vao hai co
ché than kinh co ban. D6 la co ché vé duong lién hé than kinh tam thoi va co ché hoat dong clia
cac co quan cam giac trong qua trinh hoat dong thu nhan va trd 16i cac kich thich tr méi truong
song (ca bén trong va bén ngoai co thé).

4. Phan loai cac co quan thu cadm

Trong co thé dong vat va ngudi cé nhiéu loai co quan cdm giac c6 cac dac tinh va cach
nhan cdm khac nhau. Nhitng co quan nay lai dugc phan b6 rong khip bén trong cac ndi quan va
bén ngoai bé mat co thé. Can clr vao vi tri, cdu tao va cac dac tinh cling nhu cac phurong thirc thu
nhan kich thich tir méi truong ma ngudi ta da co thé phan loai cac co quan cdm giac bang nhiéu
cach khac nhau.

4.1. Theo vi tri cau tao

Ta c6 thé phan chlng thanh cac loai:

a. Cac receptor bén trong: la cac té bao thu cdm phéan bo tai cdc co quan bén trong co
thé, c6 nhiém wu ti€p nhan truc tiép cac kich thich bén trong tac déng vao cac phu tang. Chano
han, cac receptor dé nhan biét cdm giac no, doi, dau dén,... trong hé tiéu hod hodc cac receplor
nhan biét cdm giao vé ap luc cé trong hé tudn hoan, bang quang, da day.!l

b. Céc receptor bén ngoai: la nhitng té bao thu cdm chuyén biét va ndm trong cac bd
phan cau tao riéng, ching hinh thanh nén nhitrng co quan cadm gidc. Vi du, co quan cam giac thi
giac 1a mét, thinh giac 1a tai, khiru giac 1a mdi, vi giac 1a ludi, xdc giac la da.

c. Clc receptor ban thé con dwoc goi la tw receptor, do la cac té bao thu cam hinh thanh
nén céc receptor nam sau trong co thé (gan, khap, co,..). Nhitng té bao nay cé nhiém vu nhan
biét cac kich thich cam giac, dong thoi nhan biét ca véi nhitng kich thich tra I0i tlr nhitng vi tri
nhu & gan, khép, va co. Do vay, ching con duoc goi la cac tu receptor.
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4.2. Theo hinh thirc thu nhan kich thich

Ta co thé chia lam hai loai:

a. CAac receptor truc ti€p la nhitng receptor thu nhan céc kich thich tac dong tryc tiép vao
té bao thu cdm. Chéang han nhv & co quan cdm giac vi giac, xic giac...

b. Cac receptor gian tiép la nhitng receptor thu nhan kich thich tir nhitng khoang céch xa
nhu & cac thuc uan thi giac, thinh giac, khitu giéc.

4.3. Theo ban chat cla cac kich thich

Ta ciing co thé chia lam céc loai:

a. Cac receptor hoa lioc: la nhitng receptor thu nhan cac kich thich hod hoc
(chemoreceptorrs) chdng han: cac loai mui vi khuéch tan trong khong khi, cac ion, cac chat hoa
hoc...

b. Céc receptor ly hoc: la nhitng receptor ti€p nhan céac kich thich vé vat ly nhw: receptor
co hoc, nhiét do, séng &m hoc va anh sang...

5. Nhitng dac diém co ban trong lioat dong cla co quan cam giac

Trong qué trinh hoat déng, cac co quan cam giac cua co thé dong vat ludn cé nhirtng dac
diém nhat dinh phu hop véi chirc nang sinh ly clia ching.

- Qua trinh thuc hién cac co ché diéu hoa va diéu chinh doi hdi co thé phai nhan biét dwoc
cac thong tin bao hiéu vé su thay déi trong ndi bd co thé va moi tredng xung quanh. Receptor
cam giac (sensory receptor) chinh la cac loai t€ bao dac biét lam nhiém vu nay, nho cé cac
receptor ma tin hiéu ihdng tin du & cac dang hoa hoc, hay ly hoc nhu &m thanh, anh sang, nhiét
do va ap luwc... déu dwoc bién doi thanh céc tin hiéu dién thé mang, sau do sé dwoc truyén di
bang c4c xung than kinh vé trung wong than kinh dé xi ly va tra 1oi.

- Sy hoat dong cla cac co quan cdm giac luén tuan theo nhitng tinh chéat dac trwng cho
moi loai co quan cdm giac.

- Mot cam gidc déu duoc bién doi thanh xung cdm giac truyén téi ndo cho ta nhan biét
dwgc nd can phai cé bon diéu kién theo thi tw sau day:

1 Kich thich phai c6 cwong do t6i ngudng, dap img duoc sy nhahl@arién cla mot
hé than kinh binh thwong.

2. Receptor phai bién do6i duoc cac kich thich thanh cac xung than kinh. Receptor la mot
co quan dac biét nam & dau mut cla cdc noron cdm giac hodc la mot té bao cam giac dac biét
ndi v&i noron.

3. Sw dan truyén xung than kinh (cdm giac) phai di tir receptor toi trung wong than kinh
doc theo dwdng mon than kinh.

4. Sy gidi ma cac cam giac nhan duoc tir cac receptor phdi dwgc thyc hién bdi mot ving
nhat dinh cla nédo bo.
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6. Nguong tuyet doi va ngudng sai biét

Cic t€ bao thu cam chuyén biét vé cdc chdc nang ludn ¢ tinh hung phan cao doi véi
nhimg kich thich dac trung, quen thudc va phi: hop véi chirc nang da dugce chon loc trong qua
trinh tién hod cla loai. Ching han, co quan cam gidc thi gidc ¢6 nhimg dac diém rat nhay cim
dac biét vdi 4nh sdng 1a do ¢6 cdc receptor cam nhan anh sang nam trong vdng mac chuyeén biét
vé cAm nhan nay, hay nhu co quan cam gidc thinh gidc lai ¢6 nhimg receptor cdm nhan vé am
thanh (codc-ti), nho d6 ma séng am sé duge nhan biét & nhitng mc do khac nhau tuy thudc vao
tinh chat va cudng dé cha ching.

Tuy nhién, céc kich thich chi ¢6 thé duge cdc co quan thu cam nhan biét duge khi ching
dat t6t mot cudng do ngudng nhat dinh. Tuy theo ban chat cua céc kich thich tic dong vio cdc
co quan thu cam tuong ing hoac khong tuong \mg ma cd cdc ngudng kich thich khdc nhau,
ngudh ta d3 phan biét hai loai ngudng nhu sau.

6.1. Nguong tuyét doi

Puogc coi 1a dau hiéu quan trong dé nhan biét duge cac yéu t6 kich thich. D6 1a mitc nang
luong 161 thiéu dit d€ chuyén céc 1€ bao thu ¢adm tir trang thdi nghi ngoi sinh 1y sang trang thdi
hoat dong (gdy himg phéan).

Trong qua trinh phat trién c4 thé clia dong vat, ngudng kich thich cla cdc t€ bao thu cam
c6 sy khdc nhau giira cdc cd thé cling loai va trong nhitng giai doan trong ddi séng cua chdng.
Trong qua trinh phat trién ching loai, cdc t& bao thu cdm & mébi co quan cam gidc clng loii hay
khdc loai thutmg c6 nhiing gi6i han ngudng kich thich dac trung. Vi du, & mot s6 loai dong vat
bac cao ngui ta da ghi duge cdc ngudng am thanh cia chiing (bang 49).

Badng 49. Ngudng cam nhan am thanh cia mot s6 loai dong vat, Hz

36 thir tu Loai Nguing tan so 84 thirtu Loaj Ngudng tan sé
dong véat am thanh doéng vat am thanh
1 Ngusi 20 - 20.000 4 Ca heo 100.000
2 Cho 38.000 5 Clu 10 <
3 Méo 70.000 6 Doi 100.000 J

6.2. Ngudng sai biét

La kha ning hung phdn ctia dong vat déi vai cdc kich thich khéng chuyén biét clia cic co
quan thu cam, ching ddi hoi phai ¢6 cudng do kich thich cao hon han. Mac di, cdc kich thich
ndy thudng gy ra nhimg cam gidc gia tao nhu cam giic né dom dém mét hoac cam gidc i tai
khi mét hoac tai bi tic dong co hoc manh.

6.3. Nguyén Iy chii yéu cuia qud trinh hung phdn

Khi cdc receptor bi kich thich s€ lam xuat hién nhing dién thé hay xung thdn kinh, tir 46
theo day thdn kinh hudng tam xung thén kinh nay duce truyén vé trung wong than kinh. Tan s6,
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bién do va toc do cua xung thdn kinh phu thuge vio cudng d6 cha kich thich, co quan cam gidc,
loai day than kinh, ching loai va ngay ca tinh trang sinh ly cla co thé dong vat.

6.4. Tuong quan giia cuong do kich thich va mirc dé cdm gidc

Cuomg do kich thich va mic d¢ cam gidc ¢6 méi tuong quan phu thudc 1an nhau, tuong
quan nay da dugc biu dién boi cic cong thiic sau.
- Cong thiic cia Weber (1831)
di

K=2
|

I: cudng dé cua kich thich ban dau.
dl: cudng do cua kich thich tang ién hoac giam di.
biéu kién dé nghiém diing cho cong thitc Weber la: véi cdc receptor cam gidc, thi gidc,
thinh gidc... trong pham vi thu nhan kich thich cia 1€ bao thu cam.
- Cong thitc cna Fechner
S=axlogR+b
S: tri s6 cam gidc.
R: cudng d6 kich thich.
a, b: hang sa dac trung cho timg loai receptor.

6.5. Su thich nghi cua cdc co quan cam gidc

Tai cic co quan cam gidc c6 cac 1€ bao thu cam, nhitng t&€ bao nay cé kha nang thich nghi
v6i cudng do kich thich. Biéu hién cla dic diém nay la su gidm dan mic do cam gidc ddi véi
cic kich thich kéo dai hoac thuémg xuyén, méc dii kich thich cé téi ngudng, ching vin giam
dan mitc do cam gidc. D6 chinh la su thich nghi “quen din” véi cdc kich thich, vi du nhu, cic
kich thich vé am thanh, dnh sing, mdi vi, 4p luc.... Nhiéu thuc nghiém da ching minh ring,
thoi gian tiém tang clia cdc phan xa thi gidc - van dong va thinh gidc - van dong ctia con ngudi
dd xdy ra “su quen dan”, thé hién & sur tang ddn thdi gian tiém tang cla cdc phan xa trén néu
mot loai kich thich nio d6 dién ra 1ap di 1ap lai nhiéu lan.

Béng phuong phdp dién sinh 1y ghi lai cac dién thé hung phan, Adrian da cho thay tin s&
va bién do cdc dién thé (xung) giam din theo thoi gian kich thich du cudng d§ kich thich khong
thay déi.

7. Ma thong tin gide quan

Théng tin dén cdc gidc quan dwge ma hod thanh cac xung dién, tir d6 chiing dugc dan
truyén dén céc co quan trung uong, tai day cac xung dién dugc giai ma cho co thé cic cam gidc
thuc. Qua trinh nay dién ra phu thuoc vao cdc tham s6 sau.

7.1. Cdc tham so

a. Cuong do kich thich: véi nhitng tac nhén kich thich dac trung nhu dnh sédng d6i voi
receptor thi gidc hay am thanh véi receptor thinh gidc, cdc receptor tuong img ¢4 tinh hung phén
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rat cao. Nguwoc lai, véi nhitng tac nhan kich thich khong dac trung lai doi hdi kich thich véi
cuong do Ién hon nhiéu méi cé thé gay ra dwgc hung phéan

Céc yéu t0 kich thich da co6 tac dung lam thay doi tinh thdam cla mang cac receptor, tir d6
lam xudt hién dién hoat dong receptor. Cwong do dién cla receptor ty lé thuan véi logarit clia
lvc kich thich, c6 nghTa la dién receptor c6 thé tdng cong lai dwdi tdc dung cla nhitng kich thich
lién tiép.

b. Tinh chéat cla cac tac n/ian kich thich: dong dién receptor khi 16n don mét méc do
nhat dinh (mc dot bién) sé lam xudt hién dién hoat dong trén eo Ranvie gan nhat cua sgi than
kinh cdm giac. Tir d6 himg phén duogc lan truyén vé trung wong ihan kinh. Tan \& xung dong
truyén trén sgi than kinh ty I& thuan véi tri s6 dién receptor va véi logarit cla lwc kich thich.

Do dé, c6 thé coi tinh chét va cwong dd cla cac tdc nhan kich thich la nhirng tham so da
dwoc ma hoa dé truyén vé trung wong than kinh.

7.2. Cac cach ma hoa thong tin

a. Sy ma liod cac thdong tin thanh cac xung than kinh: khi cé kich thich tr moi truong
ngoai hay trong co thé tac dong lén cac receptor sé lam xuat hién dién receptor. Tuy nhién, chi
nhitng kich thich di nguwdng méi du strc lam xudt hién dién hoat déng lan truyén trén sgi than
kinh hwéng tdm vé trung wong than kinh. Khong phu thudc vao ban chét cluia kich thich, moi
thong tin nhu &nh sang, am thanh, mui vi... qua receptor déu tré thanh cac xung than kinh (ma
hod) di vé ndo. Tai day, xung than kinh sé dugc ndo giai ma cho ta nhan biét dugc cdm giac do
kich ihich d& gay ra.

b. Su ma hoa qua s6¢'lvong cac day than kinh dan truyén: trong mot s6 receptor c6 nhitng
té bao thu cadm c6 sw cdm nhan khac nhau doi voi kich thich, tir d6 lam cho s6 logng day than
kinh lan truyén huwng phan thay déi, day cling chinh la mot sy ma hoa.

¢. Sy m& hoéa thong qua tan sd'va so lwgng cac xung dong than kinh lan truyén trén sgi
hwéng tdm tlr receptor vé trung wong than kinh dwéi dang nhitng loat xung. Do moi loai kich
thich c6 sw khac nhau vé tan s6 va s6 luong xung trong moi loat xung nén mat ma cia leong
thong tin phong phd da phan nao dwgc phan biét (giai ma) trude khi vé tdi ndo bo.

Il. CAC CHUC NANG Co BAN CUA co QUAN CAM GIAC
Co quan ca

1. Thu lvgm va x@ ly théng tin

MOi co quan cdm giac co kha nidng tiép nhan céac kich thich dac trung hodc khong dic
trung véi cuong do kich thich nhat dinh. Chang bién d6i nang lwgng cla kich thich bén ngoai
thanh nang lvgng dac trung cla xung than kinh. Cac xung nay mang thong tin vé hoat dong toi
cac trung tam than kinh khac nhau.
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2. Thdng tin nguoc chiéu

Cac co quan cam giac bao vé trung wong than kinh két qua clia bat ki hoat dong phan xa
nao. Chinh nho cé théng tin ngugc chiéu nay ma phan (ng tré nén chinh xac va hoan thién hon.
Chang han, phan ng van dong nao d6 mudn thwc hién dwoc chinh xéc tredc hét than kinh trung
wvong phai nhan dugc théng tin vé cvong do, thoi gian va dia diém xay ra sy viéc ma diéu nay
chi cé dugc nho thdng tin ngugc chiéu.

3. Diéu hoa cac hoat dong cla co thé

Khéc véi cac co quan khéac trong co thé, co quan cam giac c6 nhitng chirc nang sinh ly
ddc biét va khong giéng nhau & moi giac quan. Vi & mdi loai giac quan chdng c6 kha ning thu
nhan tdt nhat nhitng kich thich dac trung clda nd. Nguoi ta dd phan ching thanh cac co quan
cam giac dac trung.

IIl. SINH LY CAC Co
QUAN CAM GIAC

A. THIGIAC

Co quan cam giac thi
giac c6 chrc nang sinh ly chi
yéu la thu nhan kich thich anh
sang, dong thoi la co quan thu
nhan hinh anh va x& ly cac
thong tin vé thi giac. Cau tao
clla co quan nay gom cac bd
phan chi yéu sau: cau mat,
than kinh thi gidc va céac bd
phan hd tro. Cau méat gdm c6
cac b6 phan chd yéu nhu:
mang soi (mang clng), mang
mach, véng mac (mang than

kinh), thuy tinh thé, thuy tinh . L L
Hinh 463. CAc céu truc phu cua cau mat.

dich va thuy dich. Cac b phan (14t c&t doc theo hai mi phan phia trwvéc cau mét)
hd wo gﬁm co: tuyén &, mi 1. Co nang mi mét trén, 2. Co trén; 3. Vdng mac; 4. Budng truoc;
5. Day chang treo thuy tinh thé; 6. Budng sau; 7. Thuy tinh thé;

mat, 16ng may. 8. Méng mét; 9. Thé mi; 10. Co vong quanh mét; 11. Léng may;

M3t c6 thé bién ddi nang 12. Giac mac; 13. Mang két mi mat; 14. Bia sun trén;
| bi hé 15. Mang két (két mac); 16. Long mi; 17. TuUi két mac;
wong trong buc xa quang pho 18. Co vong quanh mét; 19. Vom tdi két mac.

dién tlr thanh cac xung than
kinh. Tuy nhién, cac quang thu quan mat cla ngudi chi cdm nhan dwoc song dién tir trong
khoang tir 400 dén 700 nm (1 nm = 109m).
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1. Cau tao va chiric phan cia mat
1.1. Cau mdt

Cdu mét ndm lot trong xuong hé mét got 12 6 mat, c6 tdc dung lam gid d& va bao vé mat.
Cau mét duoc gan vao 6 mat va dugc gilt ding vi tr{ nhd sdu co ciia mat. Khi cdc co nay cir
dong 1am cho hai cdu mat chuyén dong phéi hop v6i nhau gitip cho hai mat ¢é thé nhin thay
moi vat trong khong gian ba chiéu. Cau mat ]a thanh phin chinh ctia mat c6 kich thude khic
nhau tuy theo loai dong vat, O ngudi cdu mét cé dudng kinh khodng 25 mm, bao gém cdc ming
sau day.

a. Mang cing

Mang cimg cdn goi 1a mang s¢i1 - sclera 1a 16p ngodi cling duge cdu tao bot 1dp vo mo lién
ket rat dai c6 mau tring nga, duc, phia trudc tiép véi mang gide. LGp mang nay c¢é tic dung dé
bao vé cdu mat. Mang gém hai phdn: phdn phia sau c6 cdu tao boi mo lién két soi chac chiém
khoang 4/5 dién tich cdu mét ¢ nhi€ém vu giit hinh dang cdu maét, déng thoi bao vé mét va la
noi bam cla cdc co chuyén dong mat. Phan phia trudc 1a mot 16p trong sudt duge goi la gide
mac (cornea), c6 téc dung dé cho anh sdng di vao phia trong. Gidc mac chi€ém khoang 1/5 dién
tich cdu mat, n6 ¢6 nhiéu ddu muiit ciia day thdn kinh cam gidc.

b. Mang mach

Mang mach (choroid) Ia 16p mang nim dudi l§p mang cimg ti€p vdi thé mi, ¢é ciu tao
mém c6 nhiéu mang ludi mach mau bao phi day dac véi nhiém vu nuéi dudng mat. Xen ké véi
mach médu cé cdc t& bao sic t6, dac biét 1a sac t6 den dé hip thu 4nh sdng tdin xa lam cho anh
cla vat rd nét hon.

Trén mang mach cé cac cau triic sau:

Thé mi

Thé mi (ciliary body) 14 phdn day Ién clia mang mach ndm & ranh giéi gilta mang cimg va
gidc mac, cau tao gom khoang 70 mau 16i mi trong ¢6 cic mach mau. Thé mi ¢6 chitc nang la
tiét ra thuy dich, ngoai ra thé mi cdn c6 cdc co tron va diy ching dinh vao thuy tinh thé. Vi vay,
khi co tron co s& lam thay déi hinh dang clia thuy tinh thé, cho phép tao duge hinh anh roi ding
vi trf trén vong mac. Thé mi va thuy tinh th€ dugc ¢ dinh bdi cde day ching, ching chia
khoang truéc mat thanh hai ngin. Ngan nhé chira ddy thuy dich dugc tiét ra tir thé mi, dich nay
c6 thanh phdn nhu huyét tuong chi khic 1a chiing chi chia protéin dudi dang vét (chia it
protéin) va khong ¢6 khang thé. Do vay, khéng ¢6 cdc phan ing mién dich & khu virc trudc mat.

Moéng mdt

Mong mat (iris) con duge goi la long den. Mong mat 12 phin trude clia mang mach, c6
hinh dia tron. Thanh phdn ciu tao cla mong mét 1a mé dém lién két, chia nhiéu sic 1. Mat c6
mau den, tham hay hoi nhat 12 do m6 dém chifa sac t6, mat c6 mdu xanh da trdi 1a do mo dém
khong chifa sac t6. Nguoi bi bénh bach tang do khong ¢6 sac t6 nén mit c6 mau héng. Mong
mat ¢6 hai loai co tron (c6 hinh tia) la co that va mé con nguoi, hai loai co niy nim & xung
quanh c6 tdc dung co va gian con nguoi.
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Con nguoi

Con nguai {pupil) cdn duge goi la dong tir. Con nguoi la mot 16 thung tron nadm & chinh
gilta méng mat, con nguoi G ngudi ¢é dudng kinh khodng 2 - 5 mm. Dudi su diéu khién cia day
than kinh pho giao cdm co méng mat s€ co, gidn c6 tic dung diéu chinh luong dnh sdng lot vao
bén trong.

¢. Vong mac

Voéng mac (retina) la
16p mang thdn kinh nim &
trong cung ti€p Xiic vdi thuy
tinh dich cdon goi la mang
lu6i, day la 16p mang chifa
cac t€ bao than kinh thu cam
dnh sing, ndm & phia trong
ciing gidp véi thuy tinh thé,
day khoang 0,2 mm. Cau tao

cta mang nay goém ba ldp €
bao sau day:

Hinh 464. Ciu tao trong cua cdu mat.
1.Cd trén, 2. Mang cing; 3. Mang mach; 4. Vong mac; 5. Trung
L6p nay nam sat thuy tam fovea; 6. dong mach ; 7. Tinh mach; 8. Day than kinh thi giac;
9. Co dudi; 10. Budng trong suét; 11. BJ serrata; 12, Vong sdi day
L _ ching; 13. Budng sau; 14. M&ng mét; 15. Thuy tinh thé: 16. Con
dé 16p sac 16 den (melanin) ngudi; 17. Budng trudc; 18. Giac mac; 19. Budng sau; 20. K&t mac
¢6 tidc dung khong cho 4nh
sdng phan xa trong nhan cdu, nhd dé ma ta nhin vat duge ré hon. Trong trudng hop khong c6
16p sdc t6 nay thi dnh sang trong mét s&€ phan xa di theo moi huéng va gay ra hién tuong tdn xa
& véng mac, 1am giam dé tuong phan, do dé giy khé khan cho viéc nhin. Ngudi méc ching
bach tang I do thi€u mélanin nén thi Iuc gidm di rat nhién. Lép sic t6 con chira nhiéu vitamin
A 1a mot chat rdt cdn cho su nhin, do vitamin A & 16p nay luon dugc trao d6i qua lai vdi phan

ngodi cha céc 1€ bao nén va t€ bao que 1a phan nam trong 14p séc 6.

- Lop sac 16

tinh dich chta sic 18, trong

Lép 1€’ bao hinh gay va 1é'bao hinh nén

Lé&p ndy c6 nhimg t€ bao thu cam dnh sdng duoc goi theo hinh dang dét ngoai cla nd.
Mbi loai dong vit c6 Xuwong séng b sé luong t€ bao hinh gay va t&€ bao hinh nén khdc nhau,
thudmg goi tat hai loai t€ bao nay la 1€ bao gay va t€ bao nén. Nhin chung, nhitng déng vat an
dém thudng c6 s6 luong t€ bao gdy 16n va dong vat an ngay c6 sé lugng (€ bao hinh nén Ién
hon. O mét ngudsi ¢6 khoang 110 - 125 triéu t€ bao gdy va khoang 6 - 7 triéu t& bao nén.

Cic € bao gay gém phan dot ngoai ¢6 cdc ciu triic hinh dia x€p chéng 1én nhau v c6 cdu
tao bdi mang lipoproteit do mang sinh chat bién d6i gdp nép tao thanh, trong mang chita hang
triéu phan tir sac t§ anh sdng 12 cdc rodopsin. Rodopsin dugc ciu tao gdm protein opsin va sic
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t¢ retina 12 mot ddn xudt clia vitamin A. Té& bao gay c6 chiic nang cam nhén dnh sdng 161 mo,
khong cam nhan dugc mau sic va chi tiét hinh anh vi rodopsin rat nhay cam véi dnh sdng.

Cac t&€ bao nén c6 chirc nang cam nhan anh sdng, mau sac va tao hinh anh chi ti€t cia vat.
Co ba loai t€ bao nén nhay cam vdi ba dang dnh sdng cé budc song tuong ing khac nhau, xanh
da trdi (445 nm), xanh 14 cay (535 nm), va do (570 nm). Sic t6 cua t&€ bao nén 1a retinal va ¢cé
ba dang protein opsin tuong ing v&i ba mau ké trén

Sue phdn bo ciia 16 bao gdy va non: cang xa diém vang vé hai phia ctia véng mac s té€ bao
gay cang tang va s6 té€ bao nén cang giam ciing ¢6 nghia la t&€ bao nén ti€p nhan nhimg tia sdng
chigu thang c6 cudng do 16n va 1€ bao gay 1i€p nhin nhilmg tia sang chiéu xién cd cudmg dé bé.
Diém vang nam & vi tri thang v6i 16 con ngudi qua nhan mat va thuy tinh dich.

- Lop 1€ bao hach

Lép t€ bao nay bao gébm cdc t€ bao hach, la nhitng t€ bao c6 soi truc eha ching tap hop
thanh day thdn kinh thi gidc s& II (hinh 465). Phin mang luGi tai diém day thdn kinh nay va
dich thé thodat ra khoi cdu mit, tai day khéng c6 cac t€ bao thu cdm dnh sing phan bo nén dugc
goi 12 di€m mu. Vi vay, tai day néu hinh anh cda vat roi vao s& khong cho hinh anh ciia ching.

Ving fovea /0
AN

Niam & trung tdm vong mac 1A ving K
macula ¢6 dién tich rong khoang 1 mm?, trung
tdm cila macula 1a viing fovea c6 duong kinh
khoang 0,4 mm. Ving fovea chi ¢6 cic t€ bao
nén manh hon nhimg t&¢ bao nén & ving ngoai
vong mac. Nho cdu tric dac biét ndy ma
chiing ¢ thé phat hién duoc cdc chi tit cla
anh. Ciing tai viing nay, cdc mach mau, t&€ bao
hach, céc 16p nhan trong, 16p r6i bi xép ra phia
ngoai chit khong nim ngay trén 16p t€ bio nén
nén anh sdng c6 thé di thang ti ching.

d. Thuy tinh thé

Thuy tinh thé (lens) con goi 1a nhan
mat, ]4 mot cdu tric protein ¢6 dic tinh dan

héi va trong suét, n6 chia mét thanh hai buéng
c6 chua dich trong sudt. Budng trude chia Hinh 465. C3u trac véng mac.

dich nuéc, budng sau chira dich dac goi la  1- Mang ciing; 2. Lap mang mach; 3. Lop séc 16,

) . o ) . . . 4. Té bao cam quang {4": que, 4”: nén);
dich thuy tinh ¢6 tdc dung dinh hinh cdu mat. 5. Té bao ngang; 6. T& bao Udng curc;
Ciu trdc cia cdu mét gidng nhu mot thau kinh 7. T€ bao amcrine; 8. T€ bao hach; 9. Sai thén
16i duoc ¢& dinh béi day ching thé mi. O kinh thi 9 I,%n’;”r';;:.”g thang ;
ngudi ¢6 dudmg kinh thuy tinh thé khoang

9 mm, di¢m 16i chinh giifa tuong tng v6i con nguoi, truc ndi hai diém 16i khodng 4 mm.
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Hoat dong cia thuy tinh thé: khi ta nhin xa mat 16i dep b6t xu6ng, nguge lai khi nhin gén
thi né lai phéng 1en. Thuy tinh thé 1a moi trudmng trong sudt nén ¢é kha nang khiic xa nh sdng.

e. Thuy tinh dich

Thuy tinh dich (corpus vitreum) & mot khéi 16n chodn phin réng cha cdu mit, tiép xic
vdi vong mac. Toan b duge boc trong mang mong trong suét goi 1a mang thuy tinh. Thuy tinh
dich ]1a mét chat dich trong sudt nhu thach va c6 kha nang khic xa 4nh sang.

g- Thuy dich

Thuy dich (humor aquosus) 1& chdt duoc tao thanh do cdc mach mdu trong long den va
thé mi tiét ra (2 -3 ml/phit), theo co ché tich cyc: cdc t€ bao biéu mo ciia thé mi van chuyén tich
cye jon Na* vao khoang ké giita ching, dé can bang dién tich thi cdc ion CI" va nudc ciing di
theo. Néng do¢ ion trong khodng k& tang s& 1am tang 4p sudt thdm thau, cé tic dung kéo nudc tir
cac mo & sau hon vao khoang k& va dich duge tao thanh. Thanh phan dich gém nude va cic ion
di lén bé mat thé mi, mot s§ chat dinh duding (axit amin, axit ascorbic, glucozo) ciing duge van
chuyén theo co ché khuéch tan duge tang cudng qua 16p t€ bao biéu mad. Thuy dich duoc chia
trong céc khoang & trudc mét giita gidc mac 1ong den va thuy tinh thé.

h. Nhan ap _

Nhin 4p Ia 4p sudt trong mét. & ngudi nhin 4p trung binh tir 12 dén 20 mmHg va dugc
giit c§ dinh, n6 c6 thé dao dong khoang + 2mmHg. Ap sudt nay sinh ra la do stic cin lén dong
chay cua thuy dich tir phong trude vao 6ng Schelemm. Stc can c6 duogc 1a do cic trabeculae
(mét cdu tric gém nhiéu khoang tao thanh bé nam trong nhén cdu) gy ra vi ching tao ra géc
trén dong chay cua thuy dich. Mai phiit trabeculae lai m& ra khoang 2-3 pm lam tang ap sudt,
do d6 lam tang lugng thuy dich chay vao dng Schelemm. Nguyén nhan chinh gay tang nhan 4p
]a do thuy dich khé chdy vao dng Schelemm. N&u nhan 4p tang qué muic hoac tang cao kéo dai
6 thé gay ra mot s¢ bénh nhu thién ddu théng, mi loa...

1.2. Cdc cédu tao ho trg

a. Mi mdt

Bao gém c6 mi trén va mi dudi, d6 1a nhiing nép da nam dudi cdu mat. Dudi da 1a 16p mo
lien két ¢ kha nang dan héi trong dé c6 khoang 30 - 40 tuyén hinh &ng bai tiét chat nhdn dé ra
b& mi. Mi mit cé tdc dung khép kin cdu mét (nhim mat). Gifta mi mit va gidc mac cé mang
lien k&t mong, tac dung nhu mang nhdy. Léng mi & bd mi trén va dudi c6 téc dung bio vé mat
chéng bui. Mdi loai dong vat khac nhau c6 kich thude khe mat khdc nhau. Géc mét canh mii cé
h6 1&, & day c6 mong 1€ 1a tuyén nhom va moé mo.

b. Tuyén I¢ va 6ng din

Tuyén l&é nam trong hé lé cita xuong trdn. Pay la nhiing tuyén nhé hinh &ng tiét ra nudc
mat chay qua mudi 6ng dé vao h6 1é & gée mit. Tuyén 18 c6 tir dong vat c6 xuong séng & can
cho dén cdc dong vat bac cao. Nudc mit ¢é tdic dung Jam uét cau mat va ddy nhimg vat la ra
khoi mat. Puong din 1& gém hai 6ng trén va du6i ndm ngay dudi da mi, din nuéc mat dé vao
tdi lé trong héc 1é. Tidi ndy ¢ Ong thong xuéng khoang mili & dudi doi xwong xoan cuéi citng.
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¢. Co van déng cdu mdt

Nhém co van déng cdu mét gdm c6 sdu co, trong d6 cé bén co thang ndm & bon phia
(trén., dudi, trong, ngoai) clia cdu mat, hai co chéo trén va dudi, trit co chéo dudi bam mét diu
vao xuong ham trén ddu con lai bim vao cdu mat phia ngoai, con lai ndm co kia Xuat phat tir
diy 6 mat. Bon co thing hudng xién ra phia trudc bim vao cdu mat & bon phia, co chéo wen
bam vao c4u mit phia trong.

Khi cic co thing co khong déng thoi s€ 1am cAu mat van dong quanh truc ngang, doc clia
né. Co chéo trén co lam cdu mat van dong hudng con nguoi xudng dudi va sang bén, co chéo
dudi co 1am cdu mat van dong hudng con nguoi 1én trén va sang bén (li€c chéo).

Day thén kinh diéu khién van déng cta mét: day thdn kinh s& 111 van dong co chéo; day
thdn kinh s6 IV van d6ng co thang va day than kinh s6 VI van dong chung.

2. Chiic nang sinh 1y ciia mit
2.1. Co ché cdm thu dnh sdng

a. Su khiic xa dnh sdng

C4u mat ¢6 cdc c4u tao dac biét nén khi dnh sdng di qua c6 kha nang khic xa truée khi
dén véng mac, chiing bao gém cac thanh phdn chi y&u nhu: gide mac va thuy dich, thé thuy
tinh, thuy tinh dich.

Su khiic xa dnh sdng ¢é tic dung 14 lam cho dnh sdng dvoc tap trung vio diém vang &
ddy mat. Tai d6 hinh anh cla vat dugc thu nhé lai va lam cho anh trd nén 8 nét hon. Tuy vay,
dé la nhitng hinh anh & ddy mit nguoc so vé6i vat that (hinh 466), theo ding cdc nguyén ly vé
quang hoc.

Hinh 466. Séng anh sang tao anh trén vong mac ciu mit.
1. Thuy tinh thé ; 2. Giac mac; 3. Con ngudi; 4. Budng trudc; 5, K&t mac; 6. Budng trong sudt;
7. Day than kinh thi giac; 8. Trung tam fovea.
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Dudng di cla cac tia sdng phu thudc vao cac chi sd khic xa, do cong cha gidc mac va
thuy tinh thé. Tri s6 khic xa dwoc tinh bang don vi dioptri ky hiéu la D. Mot D 12 tri s6 khiic xa
cta mot thau kinh ¢6 tiéu cur 1a 100 cm. Tri s¢ khic xa cang tang thi tiéu cy cang giam va ngugc
lai. Néu tieéu cy 1a 50 cm thi tri s& khiic xa la 2D. Méi loai dong vat cé tiéu cy khdc nhau, ¢
ngudi tiéu cur cia mét 1a 15 mm, do dé ¢6 tri s khiic xa tuong duong 1a 59D khi nhin xa va
70,5D khi nhin gan.

Mit ngudi 1A mot moi trudng déng nhidt va 1y trj s6 khic xa chung la 58,64D khi nhin xa
va 70,57D khi nhin gan.

b. Su diéu chinh tam nhin ciia mdt

MBbi lodi dong vat c6 kha nang didu chinh tdm nhin clia mit khac nhau. G ngudi mit c6
thé nhin ré dugc moi vat cach xa tir 65m tr 1én véi anh hién ré trén vdng mac ma khong cén ¢é
su diéu chinh nao. Khoing cich 65m nay duoc goi 13 “diém xa” (hay vién diém) cla mét. Khi
vat thé cang tién lai gdn, mat budc phai tr didu chinh bing cach ting do cong cua thuy tinh thé
len dé giam tiéu cu. Khoang cdch gdn nhdt ma thuy tinh thé khong thé diéu chinh dugc nita goi
1a “diém gin” (can diém).

Dé ¢é thé nhin rd dugc vat & cac cy ly khac nhau, mat can phai c6 nhimg diéu chinh tiéu
ctr thich hop theo cac cach sau:

Dicu chinh bing cdach di chuyén thuy tinh thé

S di chuyén thuy tinh thé véi muc dich nhim 1am ting hodc gidm khoang cédch giira thuy
tinh thé va vong mac din dén thay déi tiéu cu clia mat. Cich nay phé bién 6 mot s¢ dong vat
than mém, mot s ¢4, ludng cu, bd sat... Mit chia chiing ¢6 thé ddy thuy tinh thé ra phia trudc
1am thay déi tiéu cu, gitip cho hinh anh roi ding véng mac, do d6 chiing c6 thé nhin thay dugc
moi vat,

Diéu chinh bdng cdch thay déi dé cong cia thuy tinh thé

Sir thay déi do cong c6 tac dung lam thay déi tiéu cu, tir d6 1am thay ddi do khic xa cta
mét (do do khiic xa ciia thuy dich va thuy tinh thé n6i chung khong thay déi), cdch nay phé bién
& mot sS 1oai bod sat, thi... Theo Helmboltz sy diéu chinh do cong cia thuy tinh thé 1a do co mi.
Trong didu kién binh thudng mit ngudi nhin duoc nhitg vat & cdch xa tir 65m trdr lén ma khong
phai didu chinh tiéu cur la do day treo thuy tinh thé cang 1am giam d6 cong nén lam tang tiéu cy
va giam khiic xa. Khi nhin gin,.co mi co lam ching day treo thuy tinh thé, do cong tang lén nén
tiéu cu giam va tang khuc xa.

Po diéu chinh dugc tinh bang cong thic sau.
anéu chinh = Dca‘n diém = Dvién d&idm

Can diém va vién diém clia ngudi ¢6 su khac nhau & méi ¢4 thé. Riéng can diém con ¢
su thay déi theo cac lia tudi. Du6i day ta bang can diém tudng img vdi mdi 16p wéi.



228 SINH LY HOC DONG VAT VA NGUQI

Béng 50. Can diém va vién diém cla ngudi (cm)

Tudi Can diém (cm) Tuéi Cén didm (cm)
10 7 50 40
20 10 60 100
30 14 75 Vo e
40 25

2.2. Cdc tdt vé khiic xa cua mdt

a. Tdt vién thi

Vién thi thudng xay ra do sinh 1y cta tudi gia, khi ma co mi co yéu dén, thuy tinh thé
ciing dén lén 1am cho kha ning diéu chinh thuy tinh thé kém dan di. & ngudi vién thi cao tudi
viéc diéu chinh nhin xa luoén khé hon nhin gdn. P61 véi ngudi tré wdi vién thi xdy ra do thuy
tinh thé khong cé kha nang cong dep 6t hodc do cdu tao cha cdu mat dep trudc - sau nén lam
cho dudmg kinh cla cdu mét qua ngin din dén hinh anh cuia vat hién ra phia sau véng mac. Do
vy, dé khéc phuc tinh trang ndy ngudi ta phai deo kinh héi tu.

b. Tdt canithy

Can thi thudng xdy ra trong trudng hop thuy tinh thé qud cong hoidc do cdu mat dep trén -
dudi lam cho dudmg kinh clia cdu mat qua dai. Trong khi d6, céc co thé mi ¢4 gidn hét mitc ma
vén khong lam cho anh clia vat roi diing vao vong mac ma lai nim phia trude. Dé khic phuc tat
nay can phai deo kinh phan ki.

c. Tdt loan thi

Loan thi thudng xdy ra la do gidc mac hoac do h¢ thau kinh clia mat khong cé do cong
déng déu, lam cho d6 hoi tu clia hé thau kinh khong déu nhau theo cdc truc. Vi vay, cdc tia sdng
sau khi di qua thiy tinh thé s& khong hoi tu vao mot diém trén vong mac. Trong khi d6 mat lai
chi cé thé diéu tiét do hoi tu chung chit khong thé diéu tiét theo cic truc khic nhau nén ngudi
loan thi pfiin vt thdy chd md ché t6. DE khic phuc tat nay cdn phai deo loai kinh hinh lang tru
dac biét dé nham diéu chinh d6 hoi tu theo truc bi réi loan sau khi di do cy thé.

2.3. Co ché hod sinh cia cdm thu dnh sing
a. Cdc receptor thi gidc

Vong mac 1a noi tap trung cdc t€ bao thu cam 4dnh sdng, cic t&€ bao nay duge phan thanh
nhiéu 16p khéc nhau.

Lép thir nhat: & da s6 dong vat, 16p nay tiép xic véi thuy tinh dich chifa sic 16 den, cé tac
dung hdp thu dnh sdng va ngan phan chi€u. Tuy nhién, v6i nhilng dong vat an dém va mot s6
thii an thit hay dong vat nhai lai... sau I6p t€ bao nay c6 thém I6p phan chiéu dac biet la nhing
tinh thé hinh kim nham tan dung dugc nguon séng rat yéu vé ban dém. Nhimg lodi nay vé ban
dem néu ta chiéu dnh dén vio mit chiing, s& thdy mat sing lén.
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Ldp thir hai: 1a 10p nhitng t€ bao thu cam dnh sdng hinh que va nén. Mbi 1€ bao c6 hai
phin, phén trén ti€p xiic vdi té€ bao sic ta 1a phdn cam quang, chang han & t€ bao gay: cdu tao ¢
khoang 400 - 800 dia dep mong. M&i dia dugc cdu tao bdi mang lipit va protein (protein két hop
v&i retinen 12 thanh phdn chinh clia rodopsin), ching ¢6 dudng kinh khoang 6 um va xép chong
1én nhau. Phdn dudi c6 nhan va cic bao quan thuc hién trao d8i chat.

Hinh 467. So do trinh bay con dudng di cua
cac tia sang trong cac trudng hop
mit nhin khéng binh thuong.

A. M3t binh thudng trong dé céc tia sang song
song phat xuat tif mdt diém nhét dinh trong khéng
gian dudc qui tu tai mot didm trén vong mac. B,.
Can thj. Nhan cdu mat truong ra do do cac tia
sang song song tap trung tai diém nim trudc
vong mac (trén dudng cham chdm chi vj tri véng
mac ¢ mat thudng va anh khong rd tao ra trén
vong mac. Viéc nhin khdng binh thudng nay cd
thé diéu chinh béing than Kinb 16m nAm trudc mat
{B,), trong dé céc tia sang phat tan va tiéu diém
nam trén vang mac, C,. Vién thi. Nhan cau mit
ng4t lai va cac tia sang tap trung sau véng mac,
than Kinh I3i tap trung c4c tia sang do dé6 mat ¢
thé tap trung chting trén vdng mac (C,). D,. Mat
loan thi. Cc tia sang di qua mot phan cla thiy
tinh thé tap trung trén véng mac, bdy gid cac tia

3_ séang di qua phan khac cla thly tinh thé bi chéch
b di, d6 13 do 8 day ciia thiy tinh thé hay giac mac
khéng déu. Nhd céc thau kinh hinh tru ¢ thé lam

cho cac tia sang chi di qua phan nhat dinh cla
mat (D,).
1. Anh r3; 2. Anh md; 3. Biéu chinh.

Lép thir ba: 16p nay nam dudi t&€ bao que va ndn la cic t€ bao than kinh gém cic t€ bao
dang hach, dang ludng cyc va dang nam ngang. Do s6 lugng 1€ bao hach va ludng cuc it hon €
bao cam quang, vi vay, thudng mot t& bao thdn kinh lién h¢ véi nhiéu t€ bao cim quang. Soi
truc clia cac t&€ bao thin Kinh tap trung lai thanh day than kinh thj gidc s6 II chay vé nio bod. Su
phin b6 clia t€ bao que va nén trén vong mac khong déu. Cang xa diém vang s& t€ bao nén cang
giam, con s& t€ bao que thi tang. Phia ngoai cung cila 16p vong mac chi con cic 1€ bao que. Tai
diém mi khong ¢6 cdc t€ bao cam quang.

b. Qua trinh quang hod

La qua trinh xay ra cdc phin ting bién déi sic 1§ cam quang rodopsin & 1€ bao que va
iodopsin & t€ bao ndn.

Sut chuyén hod rodopsin 6 1€ bao que

Rodopsin 1a mot phitc chédt do mot loai protein 1a opsin két hop véi sac 16 retinen dugc
tdng hop trong béng 161 v6i sy tham gia clia vitamin A. Théng qua qua trinh oxy hod véi su c6
mat clia enzym, retinen dugc hinh thanh tir vitamin A. Do vay, né€u thi€u vitamin A va r6i loan
qud trinh oxy hod s& 1am ngung hinh thanh retinen dan dén khong tong hop duoc rodopsin (gay
bénh quing ga, kho gidc mac, gy mu loa...).
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Hinh 468. Cau trac hién vi cUa t& bao thu cam anh séng.
1. D6t ngoai; 2. D&t trong; 3. Long ndi; 4. Trung 1, 5. Ty thé; 6. Thé géc; 7. Long.
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Hinh 469. Sy bién dbi cda 11-cis-retina (retinadehyde)
thanh all-trans-retina (retinadehyde).

Dudi téc dung cha anh sdng chi trong vong vai phén triéu gidy phan dng nguoc lai sé dién
ra, retinen tach khoi opsin. Retinen 16n tai dudi hai dang all-trans hoac 11-cis. Dang all-trans
bén vimg hon, nhung chi dang 1 1-cis méi két hgp véi opsin. Trong phén ting vé1 nang luong coa
dnh sdng, 11-cis -retinen (dang cong) bj bién ddi thanh dang all-trans (dang théng). Nh& 46 all-
trans d& dang tich khoi opsin, sau d6 dusi tic dung ciia enzym khir retinen, retinen chuyén
thanh vitamin A.
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Phan tmg tdch dudi tic dung cda dnh sdng nay 1am bi€n doi ion thim cua mang t& bao
que, tir d6 tao ra xung thin kinh tac dong vao t€ bao hach. Nhu vay, két qua cia nhitng phan ung
nay 1a cic t€ bio que cho ta hinh anh den - trang trong diéu kién cudng dé¢ 4nh sdng yéu. Moi
14n chiéu sdng chi cé mot s6 phan tir rodopsin cla t& bao gay bi phan huy chi khong phai tat ca.
Rodopsin hip thu manh cdc tia sang mau luc, ¢6 budc séng khoang 560 nm.

Sy chuyén hod iodopsin & té bao non

lodopsin 12 chdt nhay cam v6i mau sic. O t&€ bao nén, nd ¢6 ciu tao gin giéng voi
rodopsin, ¢hi khdc & thanh phan opsin.

Cé ba loatr iodopsin
khic nhau, mdi loai nhay
cam manh nhit d6i véi mot .
budc séng nhdt dinh, loai
nhay cam véi budc séng 445
nm {({ing véi mau lamy), loai
nhay cam v6i bubc song 535

Bé nhay com tiong 365, %

nm (Ying v&i mau luc) va loai

nhay cam v&i bude séng

Buvc song , Nm

579 nm (ing véi mau do).
Trong mo1 t€ bao nbén c¢6 Hinh 470. Sa d6 su nhay cam cla ba loai té bao nén

mot loai iodopsin, do dé mbi véi anh sang.

t€ bao ndén nhay cam t8i da _

v&i mot budc séng nhat dinh, nhd dé véng mac phan biét duge cic mau sic khac nhau. Nhin

chung, iodopsin thudng hap thu manh cic tia sdng mau vang (c6 budc séng khoang 560 nm).

¢. Sir thich nghi véi sang, 16i ciia vong mac

Mbi loai dong vat ¢6 mot gi6i han thich nghi véi sing va 181 khdc nhau. Chéng han @
ngudi, mat cé thé thay déi dé nhay cam ciia né tir 500.000 dé€n 1.000.000 14n mot cich ty dong
tuy theo cudng d6 dnh sing chiéu téi. Su thich nghi cia vong mac duge thuc hién theo céc c@d
ché sau.

Thich nghi do tdng, gidm nong do cua cdc chdt nhay cdm vdi dnh sdng

Trong diéu kién tiép xdc vdi anh sdng lau, phdn 16n cdc chat nhay cam vdi dnh sing da
duoc chuyén thanh retinen va cac opsin, sau d6 nhiéu retinen chuyén thanh vitamin A. Do vay,
ndéng do cdc chat nhay cAm vdi dnh sdng & trong cdc t€ bao giam da tao ra sy thich nghi vai
sang. Néu ti€p xiic lau véi béng t6i thi qud trinh s€ dién ra nguoc lai. Khi d retinen va opsin sé
két hop lai v6i nhau thanh chdt nhay cam, vitamin A chuyén thanh retinen 1am cho néng do cic
chat nhay cam véi 4nh sang trong 1€ bao que va nén tang 1én da tao ra su thich nghi vdéi 4.
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Thich nghi nho thay doi duong kinh déng tir cua mat

Tuy theo cudng do dnh sang chiéu vao mat ma dong tir ¢6 thé gidn ra hay co lai 1am cho
kich thuGe ciia né tang lén hay giam xudng dén 30 idn. Diéu nay cho phép diéu chinh lugng 4nh
sang di vio véng mac ciia mét. Pay 1 sy thich nghi cila mat v6i sang, t6i. Ta c6 thé thdy r6 su
diéu chinh nay khi quan sdt mat cia mot s6 loai dong vat nhu meo, cu...

Thich nghi ciia cdc 1€ bao ddn truyén

Céc t& bao din truyén thj gidc nhu t&€ bao ludng cuc, t€ bao ngang, t€ bao hach c6 su thich
nghi v6i sur thay d6i ciia cudng do 4nh sdng, tuy it nhung rdt nhanh chi sau khodng vai phén
mudi giay.

d. Hogt dong dién ctia mdit

Dién vong mac

La dong dién sinh ra khi cé mot tia sdng chiu vao mat, cc t&€ bdo cam quang cla vbng
mac s€ phit ra mot dien thé goi la dién vdng mac. Pién vong mac ¢6 dang dic trumg va bao
gom bon song dé la:

Song a: ¢6 chiéu am, bién do nho, séng nay c6 lién quan dén dién thé nghi ngoi khi chua
chiéu sang va c6 lién quan dén hoat ddng ciia t& bao nén.

Song b: c6 chiéu duwong, bién do 16n va cé lién quan dén su hoat dong cia t€ bao ludng
cuce, xudt hién khi bat sang.

Song c: c6 chiéu duong, bién dé trung binh va ¢d lién quan dén su hoat déng ctia t€ bao que.

Séng d: ¢6 chiéu duong, bién do thip, xudt hién sau khi tat dnh sdng

Dién thé hoat dong ciia ddy than kinh thi gidc

Céc 1€ bao cim quang truyén hung phin sang cic t€ bao thdn kinh 1am xuét hién dién thé
hoat dong va dugc truyén theo day than kinh v€ ndo. Két qua nghién ciru clia Adrian trén loai
trach bién da cho thay, khi khong chi€u sing dién thé khong xudt hién tren day thdn kinh hodc
c6 xudt hién thi tan s6 rdt cham. Khi ¢6 dnh sang chi€u trong khoang 0,1 dén 0,5 gidy, xung
thdn kinh xu4t hién trén day than kinh thi gidc véi tdn s6 nhanh sau d6 giam din tuy vin con
anh sang tiép tyc chiéu vao mat va tdn s6 xung gidm han khi ngimg chiéu sang.

Dién cdu mat

Khi ta dat mot dign cuc & ddy mat va mot dién cuc & phia trén cu mit ta ¢6 thé ghi duoc
dao dong dién clla cAu mat.

e. Ca ché nhin mau

Cac hoc thuyét vé co ché nhin mau

C6 phiéu thuyét khac nhau vé co ché nhin mau. Tuy nhién, thuyét duoc nhiéu ngudi thira
nhan hon ci van 1a thuyét ba miu clia cic tic gia Lomonosov (1736), Young (1807) va
Helmholtz (1863).



Chuong XV. SINH LY CAC CO QUAN CAM GIAC 233

Céc thuyeét nay ¢6 ndi dung co ban nhit sau: cé ba ioal 1€ bao nén ¢d cdc chit cam quang
khdc nhau dé thu nhan cdc tia sang cla ba mau co ban la xanh da udi, xanh 14 cay va do c6 thé
tao ra cdc mau bang cach pha tron chiing véi nhau theo nhimg i lé khic nhau. Trong khi d6 mat
ciing ¢6 cdc loai t&€ bao nén nhay cam véi méi loai mau co ban trén, dong thdi do ti & hung
phdn cla ba loai t€ bao nay khong gi6ng nhau nhd dé tac nén sy hoa hgp cila ba méau co ban
theo nhimg ti I¢ khdc nhau va cho ra cdc mau khdc nhau.

Sy roi logn cdm gidc vé mau sdc

C6 hai loai r6i loan cam gidc vé mau sac chl yé€u 12 mll mau va nhdm mau. M mau c6
thé x4y ra mi hoan toan (khong c6 kha nang thu nhan ba mau co ban) va mi khong hoan toan
(khong c6 kha nang thu nhan mot hoac hai mau co ban). Nhdm mau la hién tvgng nhdm mau
nay thanh mau khic. Da s6 dong vat khong phan biét duge mau sac (ngoai trir Iop chim).

J- Cam gidac khéng gian

Thi hic: duge col 1a kha nang nhin va phan biét duge & khoang cach bé nhdt cia mot vat
cich xa 5 m trong diéu ki¢n chiéu sang binh thudng. Nghia 1a véi géc nhin bé nhat (géc o) lam
cho mét c6 kha nang phan biét dugc hai diém khdc nhau trén ciing mot vat. Thi luc sé ty le
nghich véi géc o qua cong thirc san

Thi Iue =
o

(o 12 géc tir dong tr dén hai diém)

Thi triong: 1a khoang khong gian duge xdc dinh bang cdch ndi cic diém nhin dugc trong
mat phang c6 tam diém 14 con nguoi mét (xoay mot véng tron 360 quanh con nguoi) ta duge
mot hinh goi 1a thi trudmg. Hai mat thudng cé mat thi trudng giéng nhau nhung nguge chiéu
nhau. Thi trudng do dugce phu thudc vao ngudn sdng va loai 4nh sdng.

Cdm gidc vé khodng cdch: khi nhin mot vat thé, hinh anh cla né trén ci hai vong mac la
wong tng nhau. Tuy nhién, véi nhimg vat & gdn moi mat c¢6 géc nhin khdc nhau nén hinh dnh
khéng hoan toan khdp nhau. Sy khdc nhau ndy lam cho qua trinh phan tich & v6 ndo da cho ta
cam gi4c ndi dé xdc dinh chiéu sau cha vat.

3. Cac duong dan truyén va trung khu thi gidc
3.1. Cdc dwong ddn truyén
a. Cdc ditong ddn truyén trong véng mac
Cadc 16’ bao thu cdm anh séng: 1a cdc loai t€ bdo que va non, nhiing receptor véi dnh sdng.
Khi céc 1€ bao nay bj kich thich s& xay ra hién tueng vu phan cuc mang nhung khong xuat hién
di¢n the hoat dong ma theo co ché [a: rodopsin bi phan huy lam gidm tinh thdm d6i véi ion Na*

& mang doan ngoai. Poan trong ciia t&€ bao que luon bom Na” ra bén ngodi t& bao 1am cho mat
trong cua toan bo mang t& bao cé dién th€ am hon so véi mat ngoai. Tuy nhién, mang cua doan
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ngoai khi & trong t6i lai cho Na* di qua dé dang. Do d6, dong Na® ludn quay trd vao 1€ bao nén
trung hoa phén 1dn dién tich &m & mat trong mang.

Theo co ché trén, khi t& bao nén & trang thdi binh thudng, dién thé & mat trong mang chi
13 - 40 mV so vdi mat ngoai. Khi bi kich thich, rodopsin bi phan huy lam giam tinh thim caa
doan ngoai déi v6i Na’, trong khi d6 doan trong van ti€p tuc bom Na* ra ngoai. Nhu vy, s6 Na*
di ra nhiéu hon s6 Na' di vao t& bao, vi th€ mat trong mang té bao lai tré nén 4m hon mat ngoai
so véi lic trude (-70 dén —80 mV néu bi kich thich dnh sdng toi da).

Hién tugng uu phan cuc dat dén dinh sau 0,3 gidy va ton tai khoang hon 1 giay. 3 t€ bio
noén qua trinh xay ra nhanh hon bon lin. Vi vay, chi cdn anh cda vat trén véng mac khoing 1/4
giay ciing c6 thé giy ra cam gidc nhin thay vat. Su bign ddi dién thé & receptor thi gidc ty lé
thuan v&i logarit cudng do 4nh sing, nhd d6 mat cé kha nang phan biét do sdng hon kém nhau
hang nghin l4n.

Cdc 1 bao ngang: 1a nhém céc t€ bao hinh thanh cdc dudng dan truyén xung dong tir cac
t& bao nén va que theo chiéu ngang ra 16p réi ngoai t6i duoi gat cia cac t€ bao ludng cuc.

Cdc 18 bao ludng cyc: 1a cic t& bao hinh thanh cdc dudng truyén xung dong tir cdc t€ bao
nén, que va t€ bao ngang 1di 16p 6 trong. Tai day, chiing tao synap vdi cdc t€ bao amacrin hodc
t€ bao hach.

Cdc té" bao amacrin: la nhiing t€ bao truyén xung dong theo hai hudng tlir cic t€ bao
ludng cuc t6i cac té bao hach, hodc truyén xung dong theo chiéu ngang trong ndi bo 1dp roi
trong 161 sgi truc cac 1€ bao ludng cuc, dudi gai cic 1€ biao hach vi cdc t€ bao amacrin khic (c6
khodng 30 loai t€ biao amacrin khdc nhau}.

Cdc t€' bao hach: hinh thanh cdc dudng truyén tin hiéu tir véng mac lén niio qua day thin
kinh thi gidc. Vi méi véng mac ¢6 khoang 100 triéu t€ bao que va khodng 3 triéu t& bio ndn
nhung chi ¢6 khodng 1.6 triéu t&€ bao hach. Nhu vay, trung binh ¢6 khoang 60 t& bao que va hai
t& bao nén héi tu vé mot t& bao hach. Tuy nhién, su phan b cic t& bao niay khong déng déu va
cang gan trung tam thi cang it t&€ bao que va nén ciing hoi tu vé mat sgi than kinh. O chinh trung
tam vong mac thi chi ¢6 cdc t€ bao nén manh, khong c6 t& bao que va s6 soi thin kinh xuat phat
tir day bang s& (& bao nén. Chinh vi thé, thi luc viing trung t&m cao hon ving ria, song d6i véi
anh sang yé€u thi luc ving ria lai 161 hon. Nguyén nhan 1i do cic té bao que nhay cam véi dnh
sdng hon t€ bao nén 61 300 ldn ma & ving ria c6 ti 200 t€ bao que ciing hoi ty vio mot soi
thap kinh. Do d6, hién tugng cong kich thich tdc dong lén cic t& bao hach viing ria rat manh.

Cdc 1€ bao nam giftu cdc 10p roi: cdc t€ biao ndy truyén tin hiéu theo theo chiéu ngugc lai,
tir 16p v8i trong ra 16p réi ngoai. Day 1a cic tin hiéu iic ché lén céc t& bao ngang & 16p ngoai. Co
the 1a céc t€ bao ¢6 chifc nang diéu tiét d6 twong phan cia hirh anh di vao mit.
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b. Cdc chat truyén dat than kinh ¢ noron trong véng mac

Glutamat: 1a chat truyén dac than kinh trong vong mac hién van chua duge xdc dinh mot
cdch chic chan. Nhiéu tac gid cho rang cdc t€ bao que va nén déu gidi phdng ra glutamat 12 mot
chat ¢6 tdc dung kich thich & ché chidng tao ra synap néi vdi cic t€ bao ludmg cuc va t€ bao ngang.

Cdc chat GABA, glycin, dopamin, acetylcholin, indolamin: day la nhiing chit do nhiéu
loai t& bao amacrin bai tiét ra. Nhitng chat ndy c6 tac dung tc ché

¢. Co ché'ddn truyén tin hiéu & véng mac

Co ché'sinh ra dién thé hoat dong: co ché nay chi ¢6 & 1€ bao hach, ching truyén tin hiéu
anh sing bang dién thé hoat dong.

Co ché truyén dién: 1a co ch& dong
dién chay trong bao tuong cua noron tir
di€m bi kich thich 161 synap. Co ché nay
¢é & cdc t€ bao than kinh vong mac con
lai, ching dwoc thuc hién nhi sau: & cdc t&
bao que va nén, tin hieu ducc lan truyén tir
doan ngoai cia ching cho t6i synap theo
cd ché dién. Khi doan ngoai ctta quang thu
quan bi kich thich boi dnh sang chiing s¢
bi phan cuc. Su phan cuc nay duoc lan
truyén dudi dang mot dong dién truc ti€p
chay t&i thé synap. Dong dién nay 1y lé
thudn v&i mirc d6 phén cuc.

Chat truyén dat tir t€ bao ndn va que
s& kich thich t€ bao ludng cuc hoac t€ bao
ngang, tir d6 tin hiéu duge truyén ti€p theo
dong dién truc tiép.

Su dan truyén nay c6 ¥ nghia quan
trong 1a né dim bao su dan truyén lién tuc
céc tin hiéu cé dai cudng d6 rong. O &

bao nén va que, dong dién xudt hién khi
c6 yu phan circ hoan toan ty 1& véi cudng
do dnh sdng va duge truyén di khong theo

qui luat “tat ca hoac khong”. Hinh 471. Pham vi nhin clia mit va cac duéng dan
: . truyén thj giac.
d. St dén truyén cdam gidc tir mdt 161 1. Biém ¢6 dinh (noi hai mat cing hudng ti);

2. Pham vi nhin 1 mét; 3. Pham vi nhin 2 mat;

4. Pham vi diém nhin; 5. Thuy tinh thé; 6. V&ng mac;
7. Biém vang; 8. Day than kinh thj giac; 9. Chéo thi
giac; 10. B6 thi giac; 11. M&u nho trén; 12. Thé gdi

bén; 13. Day phan nhanh; 14. Thuy cham.

ndo

Cic t€ bao cam quang sau khi tiép
nhan cic tin hiéu thi truyén hmg phan
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sang cac t€ bao thin kinh, xung thin kinh duoc tap trung ve day thi gidc (moi day thi gidc c6
khoang 500.000 soi than kinh), tao thanh hai b (trong va ngoal) chay 16i chéo thi giac. Tat day,
b6 trong clia moi gidy bét chéo nhau, con bé ngoai chay thang, sau do bé trong cua day niy két
hop v6i bé ngodi cua day kia chay lén thé gdi bén (lateral geniculate body) clia thalamus ciing
bén (cé thé day 1a noi tham gia diéu hoa nhip ngay, dém) (hinh 471).

Mot s6 sgi tich ra tit méi day ré vé hai cli ndo trude clia cli ndo sinh tu & ndo gilra cdn goi
Ia trung khu thi gidc so cap. Tai day thyce hién cdc phan xa dinh hudng thi giac.

Mot sd soi tich ra di vé cdc trung khu thuc vat. Tai cdc trung khu nay thuc hién cdc phan
xa thuc vat nhu co gidn déng i, diéu chinh do cong nhan mat...

Mot 56 sgi 1é vé cde nhan clia day than kinh s I, IV dé thyc hién phan xa van nhén.

3.2. Cdc trung khu thi gidc

- Trung khut thi gidc dudi ve nio

Trung khu nay dugc goi 1a thé g6i bén. J nhitng dong vat chua cé vo ndo thi né 1a trung
khu cao cdp nhat.

O thii va ngudi con ¢6 thém céc trung khu (theo Brodman) nim & thuy chdm la:

- Trung khu 17 12 trung khu thi gidc cap I, phan tich tho so.

- Trung khu 18 1a trung khu thi gidc cap II, t6ng hop & muc tinh vi.

- Trung khu 19: 1a trung khu bao dam chung cho chifc nang nhin.

4, Cac vung thj gidc trén ban cau dai nio
Trén ban cdu dai ndo cdc viing thi gidc duge phan bd nhu sau:

4.1. Vang thi gidc so cdp

a. Vi 1ri: ving thi gidc so cAp nam trong khodng tit rinh sau lan téi cic cyc clia thuy
chdm. Phdn trén ctia viing ndy ing véi phdn trén ctia vong mac va phdn dugi g v&i phian dudi
cha vong mac. Phin tng v6i ving macula cla vong mac [a khd I6n. Viing thi gidc so cdp cia vo
néo tuong ng vdi ving 17 theo Brodman.

b. Chiic ndng: ving thi gidc s¢ cdp c6 chitc nang 14 noi tan ciing cha phén I16n céc tin hiéu
thi gidc tit mat tryc ti€p t6i. Cac tin hiéu tir ving macula clia véng mac tan cing & gin dinh
chdm, tin higu tir viing ctia véng mac tan ciing & cdc duong tron déng tam & phia trudgc dinh
chdm va doc theo ranh sau. Néu mat viing nay sé din dén mat cam gidc thi gidc c6 y thic, tuy
van coOn nhfmg dap g vo6 thiic v6i su thay déi cudng do 4nh sang, chuyén dong clia 4nh sdng
nhu quay mét, quay ddu d€ wranh inh sdng manh. ..

4.2. Viing thi gidc thir cdp

a. Vi rri: ving thi gidc thit cdp cdn goi la viing thi gidc lién hop nam & phia trén, trudc va
dudi viing vo néo thi gidc so cap. Trén ban dé vo ndo ciia Brodman viing nay la viing 18. Ngoai
ra cdn ¢6 cic viing thi gidc thif cip nam & xa hon nhu viing 19...
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b. Chirc nang: ving nay c¢6 chuic nang 1a phan tich ¥ nghia cGa cdc cam gidc thi gidc. Day
la viing c6 hau hét cdc tin hi¢u tir viing thi gidc I di t6i.

Hinh 472. Céc viing nhan cam trén v& ndo (A) va sy fién hé gilfa chung (B).
1. Macuta; 2. Ving thi giac sd cdp; 3. Viing thi gidc thit cdp; 4. Ving van ddng;
5. Vng ¢am giac; 6. Hinh thé kh&i van dang ba chiéu.

B. THINH GIAC VA THANG BANG

Co quan cam gidc thinh gidc va tién dinh dam nhan céc chiic nang sinh 1y thinh giic va
thing bang cho co thé, né cé cdu tao phitc tap va nam trong héc xuong thdi duong. Co quan nay
thuémg dugc goi 1a tai. Nguodt ta thiy ring & mbi loai dong vat khdc nhau c4u tao va chirc nang
clia tai ¢6 nhimg thay déi nhit dinh mang tinh chat dac trung cho loai.

1. So lugc qua trinh tién hoa cua tai

Trong qua trinh ti€n hod clia dong vét, co quan thinh gidc d& xudt hién tir rat sém, &
nhuyén thé di ¢6 co quan thing bang don gian, dudi dang tii (c6 chita néi dich) phia trong ¢6
chita céc t&€ bao cam gidc. P&n dong vat miéng tron dd xudt hien mot hodc hai vong bdn khuyeén,
ti€p dé 1a cd xuong di c6 ba vong ban khuyén, déng thoi bat ddu tir chiing da xudt hién mot tai
trong don gian d6 1a co quan thinh gidc ddu tién, 16p ludng cu xudt hién thém tai giita va tién
dén 16p bo sdt bit ddu hinh thanh tai ngoi. O l&p chim, tai ngoai con chua cé vanh tai hoan
thién, cho dén 16p dong vat c6 Vi co quan thinh gidc va thang bang di hoan thién.

2. biéu hoa than kinh

Trong cit ddng ho hap thudng, diu tién cdc t€ bao thin kinh ctia trung khu hit vio hung
phén tr dong, xung nay theo day thdn kinh van dong dén tuy song kich thich cic co hit vao gay
dong tac hit vao, déng thoi giti xung dén trung khu thd ra va trung khu Pneumotaxic. Khi phoi
cang, kich thich thu quan trong phéi tao xung huéng tam di vé trung khu Apneustic, tir d6 kich
thich nguoc lai trung khu hit vao, sau dé xung dugc chuyén sang trung khu thd ra.

Khi nhan xung tir trung Khu hit vio, trung khu thd ra chuyén sang trang thdi hung phan va
khi nhan duge xung tir phéi giri vé thi né hung phdn hoan toan, khi dé xung theo day thdn kinh
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van dong dén cdc co thd ra va gay dong tac tho ra, dong thoi lai giri xung sang trung khu hit vao
dé tic ché. Khi dong tac thd ra cham dut, trung khu thd ra ngimg hung phin va ngimg uc ché
trung kbu hit vao. Trung Khu hit vao lai iy dong ti€p tue mot chu ki méi (xem so dé dudi day).

Trong qud trinh phat trién chiing loai & ngudi cdc qué trinh tién hod di dﬁoc lap lat nhar:

Tudn I€ thir ba: hai bén bong ndo sau xuat hién, hai bong thinh gidc bat ngudn tix 14 phoi
ngoai. P4 madm méng cua mé 10 mang tai trong.

Tudn & thit e tai giifa va tai ngoai hinh thanh ddn dan ciing véi sy phét trién cia tai
trong.

Tudn Ié ting sdu. xudt hién hoan chinh mé 16 Xuong...

3. Cau tao va chikc phan cua tai

Cdu tao cha tal ¢6 nhiéu dang khdc nhau tuy theo loai dong vat. Lay tai cta dong vat ¢6
vii Jam vi du, quan sdt tir ngoai vao trong, tai thudng cd ciu tao gdm cic b phan co ban sau day:

3.1. Tai ngoai

a. Cau tao

Tai ngoai (auris externa) c¢6 cau tao gém vanh tai, Sng tai ngoai va mang nhi.

Vanh wai

Ducc cdu tao bdi syn dan hdi, ¢6 da boc kin duge chia thanh céc phin 12 vanh, by dei,
mau tai va mau doi. O ngudi phia duéi vanh ¢6 dai tai gédm da va mo6 md bén trong.

O)zg tai ngoai

Ong tai ngoai ¢6 dang hinh 6ng, & mbi loai ¢6 kich thudc va hinh dang khdc nhau, ching
han ¢ ngudi ong tai ngoai ¢6 hinh chir S dai khoang 2,5 cm gém 6ng sun & phia ngoai chiém 1/3
d6 dai chung. Phan nay chita nhiéu tuy&n nhom, long va phan phia trong 6 cdu tao xuong chi€ém
2/3 d¢ dai con lat.

Mang nhi: Nam & phia trong ciing, mang nhi dugc ciu tao bdi mo soi xung quanh la céc
b6 soi vong vi gilta 1a cic b6 soi hinh tia. Mang nhi ¢6 hinh dang hoi bau 16m d4y ra phia tai
ngoal, dudng kinh ciia mang khoang 10 mm cang xién & ddu 6ng tai 1ao gidi han tai ngoai va tai
giifa.

b. Chitc phdn

Vanh tai

Cé nhi¢m vy hudng séng am, bat ddu tir vanh tai ngoai (c6 hinh phéu) séng am di vio dng
tai ngoai va ong tai ¢6 nhiem vu hudng séng am t6i mang nhi (tréng tai) 1am cho mang nhi
rung.
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Mdng nhi

La mot mang mong ¢ ngudi day khoang 0,1 mm, & ngua khoang 0.22 mm nén rdt nhay
cam véi dm thanh. Tuy nhién, do cdu tac ca mang nhi khéng déng nhat do ciang nén nod rung
theo tdn s6 phil hop véi tdn s6 song am tdc dong vio. Ngoai ra, mang nhi con nhay cam 61 da
voi cam gidc dau do ¢d hé théng day thin kinh phin nhdnh 61, do 1a day vung tai - thdi duong
{mot nhdnh day than kinh ham dudi cia ddy thdn kinh s0) va day than Kinh tai ngoai (nhdnh caa
day thdn kinh me tau).

Trong qud trinh ti€p
nhan am thanh, néu ngudén —
am thanh xudt phat tir phia !
gin vdi tai nao thi tai dé
nghe dugc sém hon tai kia
khoang vai phidn tram giay,
lam cho co thé phan biét
dugc huéng phat ra tiéng
dong, vdi do sai léch khoang
3-4°. Q3 mot 86 dong vat nhu
chd, meo, huou, nai... ¢ kha

ot ngoar ._ r_]g,,‘J,'J"‘, _ %o Yrong

nang ci dong vanh tai vé
phia ¢ tiéng dong két hop
vai su quay dau, giip ching
nhan bi€t cuong do va dinh
hudng séng am tot hon.

- Hinh 473. Cau tao cda tai ngudi.
3.2. Tai gitta 1. Vanh tai; 2. Tai ngoai; 3. Ong tai; 4. Dai tai; 5. Mang nhi;
6. Cac Xudng nho thinh giac; 7. 6ng Eustachio; 8. Xoang nhi;
8. Clra s6 tron; 10. Xuang thai dugng; 11. Oc tai: 12. Day than kinh
ac tai; 13. Day than kinh tién dinh; 14, Day than kinh mat;
15. Cac vong ban khuyén.

a. Ciu tao

Tail gitra (auris media)
¢é cdu tao gbébm c6 xoang
nhi, 6ng nhi hau va cac nang chim.

Xoang nhi

C6 thé tich khoang 1 cm’®, nam gita mang nhi & phia ngodi va dc tai & phia trong. Xoang
nhi va 6ng nhi hdu c6 &ng thong voi nhau. Trong xoang nhi cé ba xuong nhd lién hé vai nhau tir
ngoai vao la xuong bia, xuong de va xuong ban dap. CAc xuong tai cé nhiém vy khuéch dai am
thanh v truyén séng am tir mang nhi vao tai trong. Ngoai ra cdn ¢6 hai ¢¢ cang mang nhi va co
o dinh xuong ban dap. Co c6 dinh xuong ban dap con ¢6 tic dung han ché s di chuyén xuong
nay nén han ché su khuéch dai cha am thanh tir mang nhi dén cira s6 bau duc.

@}zg nhi - hdu

C6 kich thude dai khoang 3 cm, rong 2 mm ndi thong giira xoang nhi véi phan miii hdu o
thanh bén cha khoang miéng. Phan thong xoang nhi ¢6 cdu tao xuong, con phin théng véi hau
¢6 cfu tao sun. Binh thuong doan phia hiu xep xuéng va déng kin. Khi nuét né dugc mo ra tam
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khong khi lot vao xoang nhi. Chinh diéu nay dam bao cho p luc trong xoang nhi can bang véi
ap luc khi quyén tao thuan lgi cho viéc truyén dao dong sdng &m tit mang nhi vao tai trong va
bao vé mang nhi khi cé tiéng ddng manh.

Hinh 474. C3u tao tai gira.
1. Xuong thai duong; 2. H6 trén mang nhi; 3. Gan co cang mang nhi; 4. Gan co ban dap; 5. Thap;
6. Mang nhi; 7. Xoang nhi; 8. Ong Eustachio; 9. Co ciing mang nhi; 10. Clta s tron; 11, Cta s8 bauy;
12. Xuong ban dap; 13. Xudng de; 14. Xudng bua; 15. Gan co ban dap; 16. Co ban dap; 17. Thap

Nang chiim: 1a nhimg xoang nho ndm sau trong phin chitm chia xuong thai duong. Cic
xoang thong véi nhau thanh mot hé théng va thoéng véi xoang nhi. Cling v6i su 16n Ién cha wéi
tac, cAc xoang ngay cang rong dan ra.

b. Chitc phdn

Séng am tac dong vao mang nhi, sau dé dugc truyén qua hé théng xuong tai theo nguyén
tac don bdy. Khi xuong bida bi ddy vao trong thi né dap lén xwong de, réi xuong de lai tic dong
lén xuong ban dap lam cho xuong ban dap de lén dich dc tai, khi xuong bia bi day ra phia ngoai
thi ngugc lai. Do cdn clia xuong bia Iudn bi co cang mang nhi kéo vao phia trong khién mang
nhi ludn cang nén am thanh db xudt hién & bit ct chd ndo cha mang nhi ciing déu duogc truyén
t6i xuong buia. O tai giita, séng m duge khuéch dai lén nho su chénh lech cia dien tich mang
nhi 50 v6i mang cira s6 bau duc.

Dién tich mang nhi khoang 72 mm’ trong khi d6 ming clra s6 biu duc rong khoang 3,2
mm’ nén ty s6 khuéch dai séng 4m thanh Ién t6i 22 14n & cita biu duc so véi mang nhi. Do vay,
di 12 cdc dao dong nhe ciling lam mang cira sé bau duc rung dong. Cac co cang mang nhi va co
¢6 dinh xuong ban dap co gidn thong qua mot s6 phin xa. Nhimg phan xa nay phu thugc vao
cutmg do am thanh dé diéu chinh d¢ rung ciia ming nhi va nang luong 4m téc dung lén mang
cira bdu duc, nhd d6 ma dam bao cho hai mang khong bi thing. Thai gian phan xa khoang 10
ms. Trung khu phan xa nay ndm ¢ than nio.



Churong XV. SINH LY CAC CO QUAN CAM GIAC 241

Trong trudng hop &m thanh 16n di qua xwong tai thi ¢t sau 40 - 80 gidy sé xudt hién phan
Xa co ¢o cang mang nhi, kéo ¢in Xwong bua vao trong va co co cang xuong ban dap kéo xuong
ban dap ra ngoai. Hai luc nay doi lap nhau lam cho hé thdng xuong trd nén “cing hon”, dan
truyén dao dong kém hon va sé git cho tdn s6 dao dong & midc thap hon, & mic dudi 1000 chu
ky/ gidy lam giam cudng do am thanh duge truyén tir 30 — 40db nham béo vé &c¢ tai. Pdéng thoi
trong moi trudng 6n ao nd c6 tic dung [dp di cdc Am c6 tdn s6 thap lam giam tiéng 6n, khién
cho dé nghe cdc am c6 tdn s6 cao hon 1000 chu ky/ giay 1a dai tdn s cia tiéng ndi. Ngoai ra
con c6 tdc dung lam giam sitc nghe doi véi tiéng ndi cia ban than ngudi ndi.

Do tai trong nam trong héc xuong thai duong nén sy rung dong ciia xuong thai duong cé
thé gay ra cic xung dong cla oc tai. Do dd, néu mot phan nao d6 clia xuong so rung dong vin
gay ra dugc cam gidc 4m thanh. Tuy nhién, trong thuc t€ nang lugng clta am truyén qua khong
khi khong dii gay su dan truyén am qua xuong. Do viy, mudn gdy duge am thanh edn phai ¢6
mdy co - dién tir (may trg thinh) ap sdt vao xuong so dé truyén am.

3.3. Tai trong

Tai trong (auris interna) 1a bd phan c6 ciu tao phitc tap nhit va dam nhan cdc chic nang
quan trong cua tai 1a cam gidc thinh gidc va giit thang bang.

a. Cdu tao

Tai trong con duge goi 1a mé 1o (labyrinthus), ching nam sau trong h6c Xuong thii
duong, gém ¢4 hai phan mé 1o xuong va mé 10 mang.

Meé 16 xuong

Cau tao clia mé 16 xuong gdém cé ba phén chinh 1a cdc vong ban khuyen & phia trén, &
gira 12 bo phan tién dinh xuong va phia duéi 1a 6c tai xuong. Ca ba phdn nay ¢6 méi lién hé véi
nhau va ching déu duge ngam trong tdi ngoai dich. Mé 10 thong vdi tai giita qua clra sé tron va
cra 6 bdu duc. Vong ban khuyén gom c6 ba ng xuong hinh vong cung nam trén ba mat phing
vuong gde véi nhau va huéng theo ba chiéu khong gian [a trudce, sau va bén, ca ba 6ng thong véi
tién dinh O hai ddu,

Tién dinh 14 mot khoang nho ¢d nhiéu dudng thong vdéi Oc tai, tai giifa, va vong bin
khuyén.

Oc tai 1a mot ong xuong Xoan tron dc khoang 2,5 vong, mot dau thong véi tién dinh con
dau kia bit kin, ngoai ra cdon ¢6 thém mot tdm xuong xodn hé vi mang dc tai chia xoang §c¢ tai
thanh hai nira, mot nira thong vdi tién dinh nita kia thong véi phan nhi phy.

Mé 16 mang

Pugc cdu tao boi mo lién ket soi, mat trong ¢6 16p thuong bi dep, trong ¢é chita dich noi
bao. Khoang tién dinh ¢6 phdn mé 16 mang la hai tdi, tii ciu thong véi mang §¢ tai vi tdi hdu
thong véi1 phan ban khuyen. Phin 6ng ban khuyén c6 meé 19 in theo hinh cdc 6ng nay. Oc tai ¢6
me 19 14 hai mang chay doc 6ng xuong tai, mang tién dinh (reissner) va mang co s&. Hai mang
nay chia oc tai thanh ba 6ng nho: 6ng trén thong véi tién dinh goi 12 6ng tién dinh, 6ng dusi
théng vai cira s got 1a 6ng mang nhi (hat 6ng nay chita dich ngoai bao). 6ng gitia thong ra tii
cdu & khoang tién dinh goi 1a 8ng mang, trong dng nay ¢ chia dich ndi bao.
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Trén mang co s& ¢6 cdc receptor thu nhan kich thich vé am thanh goi la co quan corti. Co
quan corti gdm cé nhimg t& bao chang dd va cic € bao thinh gidc cd long nam xen k&, bé mat

co quan corti ¢6 mang che phu.

15__

Hinh 475. Cdu tao tai trong (lat cit doc).
1. Cac 8ng ban khuyén; 2. Tui bau; 3. Tui nhd; 4. Tién dinh; 5. Day than kinh 6¢ tai: 6. Oc tai:
7. Ong 6c tai; 8. Dinh ¢ tai; 9. Ong néi vdi 8¢ tai; 10. Mang vong sau; 11, Mang vong bén;
12. Mang vong trudc; 13. Vong bén; 14. Vong sau; 15. Vong trude.

b. Clutc phdn

Thu nhdn am thanh

Oc tai ¢6 céc t& bao clia cdc
receptor thu nhan am thanh, dé la
€O quan corti ndm trén mang co s
(mang diy). Co quan nay gém
nhitng t¢ bao long 14 nhimg t& bao
nhay cam co - dién. Séng am duge
truyén o ngoai vao lam rung dong
mang cita s6 bau duc s& lam cho

mang co s& dao dong theo, va lam
- . 2 N
cho chat dich chuyén dong trong Hinh 476. C3u tao tai trong (lat cit ngang).
thang tién dinh va thang giita theo 1. Thang tién dinh (chira ngoai dichy; 2. Ong &c tai; 3. Thang
¢ hai chiéu hodc I vao trong hodc hom nhT‘(f:hL'{a ngogi dich); 4. Day than kinh tién dinh 6c tai;
8 : 5. Tdi cita 86 trom; 6. Co quan corti; 7. Mang ¢o s8;
{a ra ngoai theo sy dao dong coa 8. Xoan day; 9. Mang tién dinh; 10. Tir clfa bau duc;

séng am. 11. Xoan gilta; 12. Xodn dinh,
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Hinh 477. S0 48 sy cam nhan am thanh 4 tai trong.
1. Mang nhi; 2. Xudng bua; 3. Xuong de; 4. Xuong ban dap; 5. Cifa s6 bau duc;
6. Thang tién dinh; 7. Thang hém nht, 8. Mang tién dinh; 9. Mang phu; 10. Ong &¢ tai;
11, Clta oc tai; 12. Clra 58 tron; 13. Mang co sd

Su rung dong cha noi dich va mang co s¢ 12 nhimg Kich thich tdc dong én cdc t€ bao
thinh gic clia co quan corti, 12 noi sinh ra xung dong di¢n. Tir 46 xung thin kinh di theo cdc soi
than kinh tir hach xodn &c corti nam & trung tam &c tai truyén theo day than kinh s6 VIII vé
trung uong than Kinh. Tai trung wong than kinh Xy ra qud trinh phan tich phiic tap va két qua 1a
cho ta nhan biét cam gidc vé am thanh (hinh 477).

Cdc thuyét vé thu nhdn ém thanh

Do mang co s3 12 mang x0, trén ¢6 20.000 dén 30.000 soi nén di tir try 6¢ hudng ra ngoai,
cic soi nay dan héi, c6 dang 14 méng, mot ddu 6 dinh vao trung tam cia tru éc, ddu kia ty do.
Chiéu dai clia cdc soi nay ting dan theo chiéu tir ddy ra dinh oc tai (tir 0,04mm dén 0,5 mm).
Trong khi d6 dudng kinh cia soi lai gidm dan tir day ra phia xuong xo0an 6¢c. Nho vay, khi ¢6 tic
dong ciia séng am, cdc soi ngan va day & gin cira s6 bau dyc ¢6 kha nang rung dong vdi tin s6
cao, cdn cac sgi dai va manh & phia dinh 6c tai rung dong v6i tin s6 thidp. Ket qua la su cong
hudng v6i am ¢6 tan s6 cao xay ra & gin day 1a noi séng am 16i ¢ tai qua cira s6 bau duc, con
Su cong hudng véi am ¢6 tan s6 thap lai xay ra ¢ phin dinh cla oc tai.
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Gi6i han thu nhan am thach phu thugc vao loai, Ia tudi... Ching han & mot s6 dong vat
c6 kha nang dac biét nghe dugce cd siéu am nhu ché, meo, doi (tdn s6 16n hon 20.000Hz). Nguoc
lai, c6 lodi nghe dugc am rat thap nhu cud (nhé hon 20 Hz). O nguoi c6 thé thu nhan dugc cic
am thanh c6 tan s6 tir 20 dén 20.000 Hz, gidi han nay giam ddn theo su tang lén cia do tudi

Thuyét cong huong cia Helmholtz (1863)

Theo thuyét nay, mang nén trong &¢ tai gom cdc sgi cang ngang gilta hai bd clia dng
xuong, cic sgi phia ddu Gc tai thi ngan, khoang 0,04 mm, con céc soi phia dinh &c tai thi dai
hon khoang 0,5 mm. Cic sgi cang ngang nhu rang luge giong cdc day dan duong cdm, moi
nhom sgi c6 tin s6 dao dong khdc nhau va cé kha nang cdng hudng véi tdn s6 dm thanh twong
ttng v&i tdn s6 dao dong cla nd. Trén mébi s¢i hodc nhém sgi ¢é cdc t€ bao thu cam gan lén, do
dé6 cdc séng dao dong cong hudng hinh thanh va duge cdc té bao thu cam ti€p nhan bién thanh
xung than kinh va truyén di. Nhe vay, theo Helmholtz méi séng 4m déu cé cédc soi cang ngang
va nhitng t€ bao thu cam thinh gidc tvong ing ti€p nhan. Tuy theo Am cao hay thip ma su tiép
nh4n xay ra & phan ddu hay phdn dinh cha ¢ tai. Tuy nhién, sau nay ngudi ta khoéng tim thay
cdc cdu tric dang soi cia mang nén va khi ¢6 séng am tdc dong thi sr dao dong clia mang

thudng xay ra irén mot dién tich mang twong d6i rong.
Thuyét microphon ctda Rutherford (1880)

Thuyét nay cho rang, tin s6 xung thdn kinh trén day thinh gidc tuong tng vdi tan s6 dao
dong ciia am thanh dd thu nhan. Sau nay nguoi ta di phat hién ra réng, tdn s6 xung dong thén
kinh trén day thinh gtdc khong phu hgp véi nhiing am thanh c6 tdn s cao (trén 1000 Hz). Piéu
nay phii hop v6i thuc t&, bdi thei gian trg clia cdc day thdn kinh thutmg khéng nhod hon | ms,
nén chiing khong thé ti€p nhan cic dao dong ¢6 tdn s6 16n hon 1000 Hz.

Thuyét hién dai

Sinh 1§ hoc hién dai ngay nay cho rang, suf truyén séng 4m 12 sy két hop clia ¢4 hai thuyét
trén. D6 1a si cong hudng clia khong chi rieng mang nén ma 1 sy cong hudng cla ca mang nén,
dich ndi bao trong dng mang, dich ngoai bao trong thang tién dinh va thang nhi.

Vi cdc am thdp, su cong hudng lan tod rong trén mang va 6ng dich 1am cho s6 t& bao thu
cam & co quan corti hung phin nhi€u tao ra tin s6 xung dong thdn kinh twong . Vi 4m cao, su
cong huong dién ra trén doan mang co s& va 6ng dich ngin hon thu vé phia ddu 6¢ tai lam cho
50 1€ bao thy cam hung phdn it hon nghia la tAn s6 am thanh truyén vao da bi bién déi.

Ngoai ra con ¢o sy tham gia clia cii nao sinh tu, thé g6t giita nAm & thalamus va vo ndo
thuy thdi duong trong qué trinh ti€p nhan am thanh cla co thé. D6 1a mot qué trinh phic tap
dang dugc nghién citu tiép tuc.
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Cdm gidc thdng bdng hay cdm gidc tién dinh

Cam gidc thiang bang duoc bo mdy tién dinh cam nhan, tir dé hinh thanh cdc phan xa van

dong phdi hop nham duy tri su can bang cho co thé.
o Recepior thang bang

BO may tién dinh bao gém cdc vong ban khuyén va co quan tién dinh.

Cic vong ban khuyén xép theo ba hudng ciia khdng gian. 6ng trudc x€p theo mit phang
trai - phai, 8ng sau xép theo mat phing trudc — sau va 6ng bén x&p theo mat phang trén - dudi.
Bén trong cAc 6ng ban khuyén chita dich noi bao, bén ngoai chita dich ngoai bao. Phdn chan ba
6ng ban khuyén néi véi nhau phinh ra va bén trong ¢d cdc co quan nhan cam goi la capula, ¢
day ¢d cdc 1€ bao 16ng hinh tru. Méi t&€ bao 1ong c6 mot 16ng dai nhdt 13 Kinocilium. T4t ca cdc
l6ng tap hop lai thanh mot khéi thach hinh ndm goi 1a vom. Ddu kia ciia-t& bao c6 sgi truc tap
hgp vé nhédnh tién dinh cha day s6 VIII.

& phan khoang tién dinh mé 16 mang c6 cic t& bao thu cim thang bang nam trong hai tii
cdu va bdu chiing cé chitc nang thu nhan céc kich thich co hoc, ¢6 mang phi, cdc hat nhi thach.

o Cdm giac thang bang

Cam gidc thang bing & bo phan tién dinh: khi co thé van dong quay hodc thing bo phan
tién dinh véi cac hat nhi thach va mang phi chuyén dong, gay ra su va cham cla cdc hat nhi
thach véi cic soi long cha t€ bao cdm gidc lam xudt hién hung phan. Ngudng kich thich gay
himg phdn bo phan tién dinh 6 ngudi 12 nhimg chuyén dong thing thay déi tdc do tr 2 - 20
cm/s. Trong chuyén dong quay cdn c¢6 thém ngudng phan bi¢t d6 nghiéng. Mitc dé hung phan
vi 58 luong & bao thu cim hung phén phu thudc vao mitc d¢ chuyén dong cia noi dich. Xung
than kinh tir cac t€ bao thu cam nay sé theo nhénh tién dinh cla day than kinh sé VIII vé trung
uong thin Kinh.

Cam gidc thang bang & bo phan vong ban khuyén: khi chuyén dong quay céc t€ bao thy
cam bi kich thich. Nguyén nhan 1a do co thé chuyén dong quay khong déu, 1am cho néi dich
trong céc dng ban khuyén ciing chuyén dong khong déu pha, néi dich tic dong vao vom long
hinh ndm cfa cdc 1€ bao thu cam 1am ching hung phdn. Cic xung thdn kinh hwéng tdm xuat
hién dugc dén truyén theo nhanh tién dinh ciia day s& VIII (mét s nhdnh tién dinh chay vé tiéu
ndo cling phia, mét s6 khdc di vé nhan tién dinh ciing phia ciia hanh tuy). Tir nhan tién dinh lai
c6 cac xung dong chay lén tiéu ndo — trung khu thédn kinh cao cép diéu hoa chic nang thang
béng, ngoai ra vd ndo cling tham gia chifc ning nay.

e Chiic nang cdm gidc thang bang

Chiic nang cam gidc thang bang cila bo phan tién dinh dugc thé hién rd trong cdc trudng
hop sau:

- Néu ph4 huy bo phan tién dinh & ca hai bén s& 1am cho co thé chéng mat, buén nén,

ditng khong viing
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Néu pha mot bén sé lam dau nghiéng vé phia bi pha. Tuy nhién sau mot thoi gian bi
phd, co thé cd kha nang ty diéu chinh nho cac receptor cam giac & mot sé bd phan
khac nhu co - gan - khap.

Néu phé riéng bd phan tién dinh c6 mang nht thach, co thé’ s mat khd nang phan
(rng véi gia tdc clia chuyén dong thang.

Néu phéa riéng cac vong ban khuyén sé gay rdi loan cac clr dong binh thuong, mat

Chtrc ndng chung ctia b6 phéan tién dinh la thyc hién cac phan xa chinh the. phan xa rung
nhan cau va cac phan xa thuc Vat vé ho hdp, tim mach, tiéu hoa...Vi vay, trong trwdng hop co
quan tién dinh bi kich thich qua manh va kéo dai (di oto, tau...) s& lam xuat hiér bénh say séng.
Néu bd phan tién dinh bi kich thich qua manh gay trang thai mét moi chung CIO co thé, trung
khu phan xa chinh thé va cac trung khu phan xa thuc vat

4. Céac duwong dan truyén va trung khu thinh giac
4.1. Céac (lvong dén truyén

Céac soi than kinh xuét phat tlr co quan cord toi nhan &c tai trwdc va sau ndm & hanh tuy.
Tir day, hau hot cac soi tao xynap véi cac ncrron trong hanh tuy (hinh 479) di téi cAc mau nho
phia dudi ctia ndo gitta. Cac noron trong tlr vung nay di nguoc l1€n vang thalamus, tai day xuét
phai cac soi truc t¢i ving thinh giac cla ban cau dai ndo nim & thuy thai dtrong. Theo con
civlrng nay, cac noron ¢ cic vung khac hhau cua mang day bi kich thich s& cho ta nhiitng nhéan
cam khac nhau vé am thanh.

Hinh 478. Cac vung nhan cam thinh giac trén vé nao.
1 Vung tan s6 thdp; 2. Vung tan s6 cao; 3. Vung so cdp; 4. Vung lién hop.
t

4.2. Bac diém cla dudng dan truyén

Céc tin hiéu tir mdi tai dwoc truy@n vé ca hai ban cau ndo, mdi ban cau chi chénh nhau rét
it. Gilta hai duong dan truy@n cé it nhat ba noi bat chéo nhau & than ndo, thé hinh thang, mép
Probst gilta hai nhan cua lateral lemnisci va & ché ndi gitra hai colliculi dudi.
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- Mot s6 nhanh cua dwong dan truyén di thang t¢i hé thdng ludi kich thich cda than nio.
Hé thong nay c6 cac soi lan toa Ién tdi vo ndo va xudng dudi tuy, kich thich toan bd hé than
kinh trung wong khi cé kich thich
am manh. Mot s6 nhanh bén di toi
thuy nhong cua tiéu ndo va kich
thich tiéu ndo khi cé kich thich
doét ngot.
- Puonl dan truyén thinh
giac tlr 6¢c tai téi vd ndo c6 tinh
dinh hwéng cao. O phan llium oc-
tal c6 ba phan riéng Gng véi cac
tan s6 séng am khac nhau, &
colliculi sau cd hai phan va trung
tim nghe tréo vd ndo c6 phan
nhan biét cac tan s6 am thdp, va
trén vo ndo c6 it nhat nam phan
khac kém cu thé hon & vung nghe

va viing lién hop nghe. TUcormi
5. V0 thinh giéac
Trung khu thinh giac ndm o Hinh 479. Buong dan truy&n cam gia tai vé& ndo.
thuy thai duong la trung tam nhan 1. Méu néo gilta; 2. N&o gilta; 3. Hanh tu; Day than kinh
oc tai; 5. Nhan 6c tai; 6. Thé g6i gitra thalamus;

cdm am thanh, tuy vung nay con
lan t6i bo bén cla thuy thai dwong
va phan ben cua parieltal operculum (hinh 478).

7. Vung thinh giac (thuy thai duong);

5.1. Vung nghe so cdp

La vung chiu kich thich truc tiép clia cac tin hiéu tir thé géi gitra t6i.

5.2. Vung nghe lién hgp

La vung nhan nhitng kich thich tir viing vé ndo nghe so cép va tir cac ving lién hé cuia doi
thi gan thé goi

Trén ca c6 tan so cao,
c6 chd bi kich thich bdi &m c6 tan s6 thdp, nhd d6 gitp cho su phan biét, phan tich cac tinh chat
khac nhau cta am thanh.

Ving thinh giac cling ¢6 nhitng dwdng di xudng 6c tai, chd yéu tlr nhan tram trén téi cac
té bao 16ng clia co quan corti, d6 la cac duong tc ché. Nhitng diém khéac nhau cla nhan tram cé
tac dung (rc ché nhitng diém tuong Gng trén co quan corti nham lam giam do nhay cla ching
xudng 15-20 db. Day chinh la co ché chon loc am thanh cua tai.
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C. XUC GIAC

Co quan xic gidc nam trong da, da 1a phdn bao boc phia ngoai co thé. O ngudi trudng
thanh t6ng dién tich cita da khoang 1,5 m?® va do day coa da ti 0,5 ~ 3 mm. Trén bé mat cia da
¢S mot s6 loai receptor xic gidc, mdi loai receptor nay cé ngudng nhay cam nhdt dinh véi mot
loai kich thich khdc nhau.

1. Su luge cau tao cva da
Da ¢6 cdu tao gém c6 ba lGp.
1.1. Lop biéu bi
La l6p ngoat cing cla da, dugc cdu tao boi mé thuong bi ¢6 nhiéu ting t€ bao. Nhing
ting & trén thudmg bi hod simg bong ra va duge thay thé€ bdi cic tdng dudi. Tang s&u nhat cua
biéu bi ¢6 kha nzng sinh sin ra cic t€ bao mdi goi la tdng sinh trudng. Lép biéu bi cé do day,

mong khac nhau tuy theo timg viing cia co thé va dic trung cho loai.

1.2. Lop da chinh thic

L 16p mo lién két, trong d6 ¢6 nhiéu soi sinh chat nhon, s¢i dan hdi va sgi co tron. Tang
gai & phia tren ti€p giap biéu bi. Trén bé mat ¢6 cac 16i gai bén trong c6 mach méu, mach bach
huyét va ddu muit day thén kinh. Céc 16i gai ndi 1én & c trong 16p biéu bi tao ra nhing dudmg g&f
va ranh hep. Cac tuy€n md hoi déu md ra trén cac dudng go nay. Tang ludi dugc ciu tao boi mo
lién két sot chac, day hon tang trén.

1.3. Lép dudi da

Lép nay nam sau va phil Ién cdc co quan bén trong co thé. Day 1a 16p m6 lién két sqi xop
c6 xen kE vdi cdc t& bao md dé tao thanh I9p md dudi da. Do day cta 16p md 12 tuy theo do tudi,
ché do dinh dudng va vi tri bén trong co thé.

Ngoai ra cdn ¢6 cic cfu tric dic biét cla da nhy 16ng moc xién trén da, méng & ngén tay,
chan, cac tuyén da.

2. Cédc chite nang sinh 1y chu yéu cua da
Da c6 cédc chiic nang xic gtdc sau day.
2.1. Co guan cdm gidc xtic gide

Co quan nay gom cdéc thy quan nam trong da, thu nhan céc kich thich vé va cham va 4p
luc. Cic thu thé xiic gidc phan b6 khong déu trén bé mat da ma chiing tap trung & ludi, moi, ddu
ngon tay, & cdc phan khéc ciia co thé phan bé thua thét hon.

2.2. Co quan cdm gidc nhiét

Bao gém hai loai thu quan nhiét, ¢6 nhiém vy thu nhan cdc cdm gisc vé néng va lanh.
Toan bo co thé c¢é khodng 250.000 thu quan lanh va 30.000 thu quan néng. Ngoai ra cic ddu
miit tan ciing ciia cdc sgi than kinh huéng tam ciing c6 thé thu nhan kich thich nhiet.
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2.3. Co quan cdm gidc dau don

Thu quan dau dén khong cé tac nhan kich thich dac trung. Mot kich thich twong doi
manh lam ton thuong t6 chic co déu c6 thé gay cam gidc dau. Khi ¢6 cdc kich thich gay dau
dén tai cac dau muit thin kinh thi cdc hop chat hoa hoc nhu histamin, bractikinin dugc tao thanh
va kich thich cic thu quan dau dén lam xuat hién xung dua vé nio.

Ngoai céc chitc ning xic gidc ké trén, da cdn dam nhan céc chic nang quan trong khac
cla co thé nhu : bao vé ¢o thé, diéu hoa than nhiét, ho hap, bai tiét nudc, mudi khodng va chat

.

nhon...

Hinh 480. C3u tao cia da.
S0 d8 ciu tao da.
1. Léng; 2. Tuyén ba; 3. Ca dung 16ng; 4. Tan cung than kinh; 5. Thé Meissner; 6. Bidu bi; 7. Ldp bi;
8. Th& Pacini: 8. Than kinh cdm giac; 10. M ha bi; 11. Than kinh van déng; 12. Tinh mach;,
13. Déng mach; 14. T& bao md; 15. Tuyén md hoi; 16. Nang léng; 17. Ong mé héi; 18. Cudn mao mach;
19. Nha chan bi; 20. Ldp day; 21. Ldp gai; 22. Ldp hat; 23. Ldp simg.
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3. Phan bo' va phan loai cac té bao cam giac trén da

SINH LY HOC PONG VAT VA NGUOI

O nguoi va iht khoéng cé cac té bao thu cam riéng biét. Cac dau muat day than kinh cam
gidc tod ra mot cach tw do trén da. Sy phan bd' va phan loai cac té bao cdm giac trén da theo

chitc nang duoc thé hién trong bang dwdi day.

SO thir tw
1

Bang 51. Phan bd cac loai t&’ bao cAm giac trén da

Loai té' bao thu cam

Vi th | xtc giac (thé

Meissner's) (co quan

thu cdm co hoc)

bau mat day than
kinh v do (receptor
ap luc; dau)

Dam réi chan léng

Thé Pacinian (co

guan thu cdm co hoc)

Céc co quan Ruffini
(receiptor nhiét do)

Céac hanh Krause
(recep'tor nhiét do)

Vi tri
& nhitng gai trén da: phan
I6n & cac vi tri khdng c6
Idng clia co thé (cac mi
mat, ddu ngon tay, moi,
nam va, dau ra cta co
quan sinh duc)

Cac lop duwoi cha biéu bi

Tai bao quanh léng

Nam duwéi da; mang hoat
dich; bao co; mot s6 co
quan ndi tang

Céc lop duoéi da

Céac lop da

Chtrc nang

Nhan cam anh
sang tac dong lén
bé& mét da

Nhan cam ap luc,
nhan cam suv tén
thuwong clia md

Nhan cam suv ctr
dong cua léong

Nhan cadm nhitng
thay d6i vé ap luc

Nhan cadm nhiét

Nhan cam nhiét

Vi tri clia cac receptor xuc giac trén da nguoi dwgc thé hién nhu sau.

Hinh 481. Vi tri cdu tao cac receptor xuc giac.

1. Hanh Krause; 2. Dam r6i chan 16ng; 3. Thé Pacinian; 4. Co quan Ruffini-

5. Dau mut tw do cla day than kinh ; 6. Thé Meissner's.

Cam giac
Ma sét; cau
trdc trong
khéng gian

Ma sét, ap
Iwe, dau

Ma séat

Ap luc sau;
sy rung déng

Cam giac
néng
Cam giac
lanh
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4. Tredng thu cam

Da duogc coi la co quan xdc giac néi chung, theo Donaldson trén toan b0 bé mat da cé
khoang 500.000 diém thu nhan kich thich co hoc, 250.000 diém kich thich nhiét dé lanh,
30.000 diém kich thich nhiét d6 ndéng, 3.500.000 diém thu nhan kich thich cam giac dau. Cac
diém nay phan bo khong déu trén toan bd bé mat da va tuy theo loai cling c6 sv phan bd khac
nhau. Chéng han: diém vé co hoc 25/cm26& c6 tay, 5/crrr & mat tredc cang chan, 100 -200/cm 2%y
long ban tay. Trung binh c6 tir 5 dén 23 diém lanh, 0 dén 10 diém néng, 50 dén 100 diém dau
trén lcnr da. Diém dau thuong tap trung & cac chan téc, 16ng lam nhiém vu thu nhan cam giac.
Céc loai dong vat khac nhau thuona cé kha ndng nhan cam khéng giéng nhau, mot so loai dong
vat nhu loai an thit c6 co quan thu nhan xdc giac dac biét nhw rau & loai an hit (ché, méo, ho,
bdo...), hay loai gam nham (chudt, thd...).

4.1. Cam giéc xuc giac

Cam giac xuc giac cla da thudc loai cdm giac ndng, ching dugc phan chia thanh cac cam
gidc xuc giac ih6 so va cdm giac xuc giac tinh vi.

Cam iliac tho so

Cam giac thd so ma sat la do cac thé Meissner thu nhan, thé nay phan bo trén da va mot
s6 0 niém mac héc miéng, mdi... Cam giac tho so ap luc do cac thé Paccini thu nhan phan bd
sau clia da, day chang, phic mac va gan... Ching cé thé nhan dugc nhitng dao ddng co hoc kha
manh trong khoang tan so tlr 40 - 1000 Hz.

cam illac xtc giac tinh vi

Con goi la loai cAm giac ndéng cd y thirc, nhan biét cac kich thich xtc g[ac tinh té nhir chi
noi, huéng chuyén dong ¢ da... Loai cdm giac nay cling do cac tiéu thé nhw clia cdm giac thd
so thu nhan. Nhimg sau khi di iheo cac day than kinh tuy vao sirng xam cua tuy séng, ching

dwoc truyen I&n phan cao clia bd ndo qua bd Goll va bé Burdach.

4.2. Cam giac nhiét do

Thu caif nhiét do 1a mot van dé con dang dugc nghién ctu tiép tuc. Ngirdi ta cho rang thé
thu cdm Ruflini ti€p nhan cac kich thich néng va Krause ti€ép nhan céac kich thich lanh, do thé
Ruffini nam & dd sau 0,3 mm con Krause & do sau 0,17 mm nén thuong kich thich nhiét do
thap, gay phan (ng nhanh hon nhiét d6 cao. Cam giac nhiét con phu thudc vao su “twong phan
nhiét”, d6 la moi twong tac gitra nhiét do co thé, mdi treong cling nhu ban chat cla cac kich thich.

4.3. Cam giac dau

Cac receptor thu nhan la cac dau mat day than kinh khong cé bao mielin, chiing phan bd'
& nhiéu noi trong co thé. Cam giac dau la mot cv ché tw vé xay ra do cé cac kich thich qua

manh dan dén pha huy cau tric co the.
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4.4. Cam gidc ngita
Cic receptor ti€p nhan cam gidc nga thuong xuat hién cham va kéo dai sau kich thich
nhu s¥, m6, ap luc... thudng cam gidc ngia kém theo phan xa gai.
4.5. Cdm gidc buon
Cam gidc nay xuat hién khi ¢é nhilmg kich thich co hoc y&u va ching thuong lién quan
dén cam gidc dau.
5. Cam giac néi tang

Noi quan bén trong co thé ciing ¢6 cac receptor 1i€p nhan cdc kich thich vé nhiét dg, ma
sat, ap luc, cdc chat hoa hoc... da tao ra cic xung cam gidc ndi tang. Cam gidc noi tang bao gém
c4c loat nhu sau:

5.1. Cam gidc co hoc

Do cdc receptor ti€p nhan kich thich vé 4p luc, ma sdt, ching phan b8 & hau mén, ruot, da
day, cung dong mach...

5.2. Cdm gidc nhiét
Receptor thu nhan cam gidc nhi¢t phan bd & thuc quan, da day, rudt...
5.3. Cdm gidc hod hoc
Receptor nam & da day ti€p nhan kich thich ciia HCl gay phan xa m& co vong ha vi...
5.4. Cdm gidc dau
Céc receptor phin bd rai rac va thua cho cdc cam gidc khong tap trung ma ¢ tinh lan tod
va mo hé.
6. Cam giac ban thé

Receptor thu nhan cam gidc ban thé thudng nim xen k& giita cdc soi co trong céc bip co,
& phin bdm xuong, khdp... Cam gidc ban thé duoc phan thanh cdc loai sau.

6.1. Cdm gidc sdu khong cé y thire

Bao gom c6 cdc thu cam thé thoi ndm xen k& trong cic soi co, thé Golgi ndm & phdn gan
va thé Paccini & mang co dinh xuong va mang xuong. Nhd hai loai receptor nay truong lyc co
luon duge diéu hoa, dam bao cho tir the va s van dong cla co thé.

6.2. Cam gidc sdu cé ¥ thisc

Cam gidc nay ciing do cic receptor & cam gidc sau khéng c6 y thitc dam nhiém, chitc
nang chinh 12 nhan biét vi tri, tinh trang co thé va tu thé cla co thé trong khong gian.
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7. Kha nang nhan biét Kich thich coa da

Da cé kha nang nhan biét nhiéu loai kich thich khdc nhau, tuy nhién kha nang nhin biét
con phu thudc vao cac ving khdc nhau trén bé mit ctia co thé. Mdi viing nhan biét ¢ ngudng
kich thich dac trung. D€ x4c dinh ngudng kich thich clia mot viing nao dé trén co thé ngudi ta
dung loai compa vébe kich thich 1én bé mat cia da, khoang cdch gira hai miii ciia compa tang
dan cho dén khi da phan biét duge hat diém bi kich thich khac nhau. D6 chinh 1a ngudng khong
gian kich thich, dugc tinh bing khoang cich gira hai diém ti€p xiic vdi da clia mili compa.

Lép da giffa (corium) & ngudi va tha khong cé cac t&€ bao cam thy riéng biét, cic ddu muit
day than kinh cam gidc toa ra tu do trén da dén tan cing la cdc vi thé ti€p nhan cdc kich thich
khéac nhau tir mbi truong.

-
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Hinh 482. Ngudng khdng gian xic¢ giac da.
1. Phéan biét dudc hai diém kich thich; 2. Noron thu cam; 3. Bé mat da;
4. Khéng phan biét duge hai diém kich thich.

D. KHUU GIAC

Khitu gidc 1a mot trong nhimg co quan cam gidc clia co thé. Cling véi vi gidc né a co
quan thy cam hod hoc dugce phat trién 14t sém trong qud trinh phdt trién ching loai cia dong
vét. M6i loai dong vat ¢6 kha nang nhay cam khitu gidc khdc nhau. Co quan cam gidc khitu giac
& dong vat ¢6 xuong sdng cé miic do phat trién khong giong nhau. Mot s6 dong vat ¢6 ca quan
cam gidc khitu gidc rdt kém phat trién nhu loai chim. Mot s6 loai dong vit c¢6 vi khdc lai ¢é co
quan cam gidc khitu gidc rat phdt trién nhu ché, meo.... C6 loai hoan toan khong cé khd nang
cam gidc khitu gidc nhu c4 heo. So voi dong vat, cam gidc khitu gidc & ngudsi khong phdt trién
béng.

1. So luoce cau tao co quan khiu giac

Co quan cam gidc khiu gidc nam trong hd khitu. Tuy theo timg loai déng vat ma c6 hé
khtru phét trién khac nhau. Cic dong v4t bac cao va ngudi ¢6 hé khiu giac phat trién thanh
khoang goi 12 miii. Dong vat an thit ¢6 khoang mili phét trién rat manh, nhung dén linh trudng
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va con ngudi thi khoang miii lai kém phét trién hon. Péc diém nay c6 lien quan dén ddi song
cia timg oai dong vat khdc nhau. Khoang miii ¢6 hai chifc nang sinh ly cg ban 1a khiu gidc va
ho hap.

Viing klntu gidc rong khodng 2,5 cm® va niém mac ciia n6 1a do ba loai t€ bao tao thanh.
O tré sd sinh, viing nay cé dién tich Ién hon so v6i & ngudsi 1én va cé mau vang. Bé phan thuy
cam khin gidc Ia cac loai t€ bao thy cam khitu gidc nam & 16p thuong bi cua mang nhdy, nhing
t¢ bao niy thudmg c¢6 hinh thoi. Dau ty do cila né s t6i bé mat cua niém mac khitu gidc va ket
thiic tai day. Phin keét thiic cla cdc t€ bao nay hoi phinh ra d¢ tao thanh mot cdi bong c6 tiém
mao. Niém mac khitu gidc con ¢6 ril nhi€u 6ng cta wy€n thanh mac.

Trong niém mac khitu gidc & ngudi o € bao khitu gidc la cic t&€ bao ludng cuc ¢d nguon
g6c tir than kinh trung uong, c¢6 khoang 100.000.000 t& bao khitu gidc nim xen k& véi cdc t€ bao
dem. Mat huéng ra 16p niém dich tao thanh cdi nit, mdi nit ¢é tir 6 dén 12 soi long khint ¢
duomg kinh khoang 0,3 um va dai khoang 200 pm, cdc long nay nam trong 18p niém mac bao
phil khoang miii. Nh& cdc long nay nhin biét mit trong khong khi tir d6 kich thich cdc t& bao
khitu gidc. Sgi truc cua cdc t¢ bao khiru gidc (hinh 483) tap trung thanh day than kinh khvu gidc
di xuyén qua 16 sang cia xuong budm chay t6i hanh khint vao nio khitu ndm phia dudi dai nio,
trén héi hai ma. Ngoai ra con ¢6 cdc tuyén Bowman nim rai ric giita cic t€ bao khiu gidc bai
1iét niém dich trén bé mét niém mac.
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Hinh 483. Vi tri va sd d6 cau tao niém mac khiu giac.
1. C&c sdi than kinh thu cam; 2. Bia xuong sang; 3. T& bao thu cdm khdu giac;
4. Cot biéu mo; 5. Long.

2. Co ché tiép nhan mui
2.1. Co ché' tiép nhan mui
Co ché nay dién ra nhu sau:

Trong diéu kién binh thudng dién theé mang cha cdc t& bdo khitu gisic khoang - 55 mV nén
tan s6 dién the hoat dong do t€ bao phdt ra la tir 1 xung/20s dén 2 - 3 xung/s. Khi ¢6 mui kich
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thich sé gay khi cuc
mang t€ bao khdu gidc
xuéng con - 30 mV hoac
it hon, dong thoi tin s6

tang lén khoang 20 ;
xung/s. Mot s6 chit cé 3
mui kKhdc lai gay uu phan
cuc mang nén gidm tan 4
s dién thé& hoat dong.
N6i chung tan s6 xung ti 5
le thuan vdi logant
cuong 3¢ kich thich. Sau
khi ¢6 su khit cuc, 6
receptor khitu giac ciing
tuan theo cdc qui luat .
chung vé chuyén dang o

kich thich nhu céc
receptor khic, qua dé
cho cam gidc mii vé he

than kinh. Cim gide Hinh 484. S0 d8 don gidn vé ciu tao biéu mé khitu giac thé hién ro

L R cac dang té bao:
khitu gide duge truyén ve 1. Cac I16ng tg; 2. Dich nhiy; 3. Hanh khitu giac; 4. Cac 16ng nhung
ndo (& vi tri gitra ndo sidu vi; 5. T bao nang d8; 6. Thu quan khiu gidc; 7. Té bac nén;
gilta va dai ndo) tai dé 8. Sdi tryc.
n6 chia lam hai dudng.

a. Duong di 101 vitng khioe gide gitta

Viing khifu gidc gobm mot nhém nhan nam & phan giita nén cha ndo trude va ¢ phia trén
ving dudi doi (hypothalamus). Pac biét 1a nhan vach (septal nuclel) 1a nhan ¢6 hén quan chat
ché v6i ving dudi déi va cic phan khdc chia hé limbic. Vung nay ddp ing cac phan ting so dang
déi véi khiru gide nhur 1iém moi, 16t nude bot, mui vi do an uéng... N6 ciing chi phéi cac phan
Xa ¢é diéu kién phite tap hon d6i v6i khiu giac.

b. Duong dan truyén cii va vang khiu gide bén

Viing khitu gidc bén gém ving trudc 1& (prepyriform), vo 1& (pyriform cortex) vi hanh
nhan (amygdale). Tir day c6 cic dudng dan di t61 hiu hét cic phan cla hé limbic nhil 12 déi hai
ma. Tin hiéu 1ir vitng khi gidc bén con di thang t8i vd ndo ¢ nhat thuoc phin trude giita clia
thuy thai duong, 1a viing duy nhat cia toan bd vo ndio ma cdc tin hiéu cam gidc di truc tiép lén

v6 ndo ma khong qua doi thi.
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2.2. Quad trinh nhdn biét mui

Qud trinh nay dugc bat
dau tir cic long cua t€ bao
khiu gidc uép xlc vdi cdc
kich thich hod hoc bay hoi.
Cic chdt bay hoi dén ving
khtru giac bang hai cdch: qua
miii theo khong khi hit vao
va qua khoang miéng,
khoang sau cta miii theo
khong khi thé ra. Khi tho
bang miéng hay khi thé
khong qua mii, khong khi
thé vao chi di qua 16 mii
dudi, nén cdc chat bay hoi
khong t61 duge niém mac cia
ving kbt gidc. Chinh vi vay
khong cam nhan dugc mui.

D¢ nhan cam duge cam gidc
o rét vé mui, phai hit vao
manh hay hit vao nhiéu lan
liéen tuc. Khi nhai thitc an,

mii cla cdc chat bay hoi Hinh 485. Cau tao hanh khiu giae va tuong quan clia chung
vdi cac dudng thin kinh va mang nhay mi.

.. L., . 1. Hanh khi giac; 2. LAp rSi trong; 3. Lép rGi ngoai;

niém mac khiu gidc theo ca 4, Tiéu cdu (1990); 5. T& bao bé (150.000); 6. T& bao mi ni
hai cach trén. Nh vay ma co (45.000); 7. T€ bao hat; 8. Thé néi trudc; 9. Budng khiu giac bén;
10. Tam sang; 11. Bidu mé khiu giac (cac s6 chi s6 lugng t& bao
gan ding trong hanh khiu giac va bidu mé khitu gidc 4 trong mét

xoang mdi clia thd).

trong thic an tic dong vio

quan cam gidc khi gidc cé
kha nang phan biét mii
khong chi qua khong khi t6i
khoang miii ma con ca cua thic an trong khoang miéng.

Mot s6 chat bay hoi khong chi 1a cdc kich thich cic t€ bao khitu gidc ma con ¢ khd nang
kich thich cdc tan cing cha day than kinh s6 V trong niém mac cua khoang mdi. Duét tdc dong
cla cdc chat nay véi néng do cao s€ xudt hién hang loat nhimg thay déi phan xa trong co thé,
chii yéu 1a vé mat ho hap. Chang han hién tuong ngimg hé hip dot ngot khi bit ddu gay me
béing ete hay cloroform...

Mot s& chat bay hoi khic lai chi chuyén tac dong 1én céc t€ bao khitu gidc nhu: mai dinh
huong, mbi lavan, mdi h6i, mii benzon... Cic chat nay duge goi 1a cic chat khitu gidc. Trong
khi d6, mét nhoém cdc chat khdc nhu fong ndo, cloroform, ete... 1ai khéng chi tic dong lén bo
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mdy khitu gidc ma con anh hudng tdi cdc tan ciung cia ddy thdn kinh s6 V phan bd trong
khoang miii.

2.3. Nguong khiru gidc

Ngudng khiru gidc 1a lugng chat bay hoi t6i thiéu c6 kha ning tao ra cam gidc vé mii. Dé
do dugc ngudng khifu gidc ngudi ta thuong sir dung mot dung cu dac biet. Ngudng khttu gidc
d6i véi mot chét bay hoi nhat dinh & cdc cd thé khac nhau khong giéng nhau. Déi véi timg cd
thé, ngudng khifu gidc cling thay déi tuy thuodc vao diéu kién song va tinh trang sitc khoé... Y&u
t6 anh hudng kha nhiéu va rat dang ké ddi voi ngudng khitu gidc la: do 4m, nhiét do, 4p suat
khong khi... Cic yéu t8 bén trong co thé con c6 anh huéng nhiéu va ding k€ hon téi ngudng
khitu gidc. T4t ca nhimg yéu 16 bén ngoai va bén trong co thé déu anh hudng t6i ngudng khitu
gidc qua tac dong 1én niém mac khitu giac. Chinh vi vay, trong trudng hgp nay yéu té quyét
dinh anh huong t6i do nhay khitu gidc 1a trang thdi chitc nang ciia niém mac khitu gidc. Khi
niém mac cta khoang miii sung t4y trong trudng hop bi viém nhiém thi d¢ nhay cam khiru gidc
sé giam dang ké.

Cac t€ bao cam thy Khiru gidc cé kha nang thich nghi rdt cao. Khi bi kich thich receptor
khitu gidc thich nghi dén 50% sau gidy ddu tién sau dé yéu ddn. Do d6, ngudng khiu gidc hay
do nhay cam khifu gidc gidm rét ddng ké khi ngtri lau mot chét bay hoi nao dé. Khitu gidc ¢6
thé nhén biét dugce v 7 dén 50 loai mili co bén, tuy theo loai dong vat.

E. VI GIAC

Vi gidc 1a mot trong nhiing gidc quan nhan biét cam gidc hod hoc. Nhe d6, co thé mdi ¢6
thé phan biet dugc cac loai thife an, lya chon ching theo ¥ thich va nhu cdu cia ching loai ciing
nhu mdi co thé. Giila vi gidc va khiu gidc ¢6 moi quan hé mat thiét véi nhau nhét la & dong vat

an thit. Co quan cam gidc vi gidc co ban nhét 1a ludi.

1. So lvgc cau tao cia ludi

Lu®i 12 mot khéi co nam trong khoang miéng, trén bé mat ludi ¢6 céc thé thu cam vi gidc
& trén cdc gai vi gidc (gai luGi), nhat 14 gai vong va gai [& con goi 1a cdc ndm vj gidc, phdn lén
nim & chd V 1udi. Mot s6 it hon thé thu cAm nam & gai ludi ¢ hinh ndm trong dién phing dusi
ludi, mot s6 khéc ndm & cac gai doc hai ben 1udi. Ngoai ra cdn ¢6 & cdc ném vi gidc ndm rai réc
& vom hdu, try man hdu, tham chi & ngay gin thuc quan. Mdi loai dong vat ¢é s6 lugng gai vi
gidc khdc nhau, & nguoi truémg thanh cé khoang 10.000 gai vi gidc.

2. Cac cam giac vi giac
Maéi t&€ bao vi gidc c6 cdu tao ddu phia trén la cdc nhung mao, dau dudi la cic soi than

kinh cdm gidc vj gidc. Vi ngot, man dvoc cam nhén chil yéu & ddu Iudi, vi chua dugc cam nhin

& hai phia bén con vi ddng dugc cam nhan phia sau lui va phin man hau.
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Rinh 486. Mat trén ludi.
1. Nép uGi nap thanh quén gitra; 2. Tuyén hanh nhin khdu cai; 3. V ludi; 4. Cac gai dai; 5. Cac gai nap; 6.
Gai chi; 7. Cac tuyén hach nhan Iudi.

Hinh 487. So dé cau tao cla cac 1éng vi giac

cla rudi {c6 vé ba trong s& ndron).

1. Khdng bao; 2. Té bao sinh I6ng (tao nén long
vj giac); 3. T€ bio nang dd (tao nén chd bam
clia 16ng); 4. Cac ndron hai cuc; 5. LS & mat
1dng; 6. Xoang thanh maong; 7. Sdi nhanh cla
thu quan vi giac; 8. Xoang thanh day; 9. Ndi

bam clia l6ng; 10. Cuticun; 11. Ha bi;
12. Bao cuticun clia sdi nhanh; 13. Sdi truc.
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Hinh 488. Cau tao céc gai vi gidc trén bd mat luai.
1. Gai vj giac; 2. Sgi than kinh cam giac; 3. Mé lién két; 4, T& bao vi gidc; 5. Té bao gia dd;
6. L4 vi giac; 7. Long vi giac; 8. Bidu md uai.

3. Co ché tiép nhan vi
M&éi gai vi gidc cé tir hai dén ba sgi
thdn kinh. Nhing cam gidc & 2/3 phia trudc
cha ludi theo day thin kinh s6 V qua thimg
nhi vao day than kinh mat. Tt d6 nhap vao bé
don doc (tractus solitarius) & than ndo. Nhitng

cdm gidc & phdn sau cila ludi theo day lu6i

hau ciing nhdp vao bé don doc nhimg & chd Hinh 489. Cac viing cdm giac c¢ ban trén
thap hon. Cam gidc & nén IuGi va & céc ving T Naot 2. ';g*g“ﬁ;n  oing
hau theo day thén kinh X di vao b6 don doc.

Khi cac gai vi gidc bi kich thich boi vi clia vat chdt, xung cam gidc duoc hinh thanh sé
dugc truyén vé nao bo theo cdc day than kinh & trén. 3 dong vat bac thap xung di qua hanh tuy
t¢i déi thalamus dén he limbic day la trung khu thj gidc cao nhat. Tir ddy cdc xung than kinh li
tam dugc giri dén cdc trung khu thdn kinh thyc vat va trung khu van dong gdy ra phan xa an

udéng.
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O dong vat bac cao con cé them trung khu vi gide ¢ vo ndlo, vitng nay nam & cudi ranh
Sylvius gin véi ving cam gidc cia thuy dinh va ¢ mat trong vd ndo, nén nhiing phan xa c¢ lien
quan dén 4n udng mang tinh chat phan xa bac cao. T4n s, bién do cdc xung cam gidc do bon
kich thich co ban gdy nén.

Cam gidc vi giac con phu thudc vao nhiét do cia dung dich ¢6 chat hoa tan khi tic dung
vao lui. O ngudi nhiét do thudn loi nhat [a tir 20 — 30°C. Nhiét do tang lén s& lam cam gidc vi
ngot va chua tang. Khi nhiét do gidm xudng cdm gidc vi dang va man tang. Néu nhiét d¢ qud
cao hay thdp sé lam mét cam giac vi gidc.

Hién tugng phan vi gidc xay ra khi cho tdc dong dong thai hodc ké ti€p nhau mét s6 vi
khac nhau lén ludi. Day la hién tuong ma cam gidc vi gidc cua mot vi ndao do s&€ rot lén dudi
anh huong kich thich ctia cac vi khéc.

CAU HOI ON TAP

p—

Co quan cam gidc 1a gi? Néu céc hoc thuyét vé co quan cam gidc trudc Paviov.
Phan tich nhitng dic diém co ban trong hoat dong clia co QUan cam gidc.

Phan biét ngudng tuyét d6i va ngudng sai biét.

Tai sao khi c6 ti€ng dong manh, dé dé phong di&c tai ngudi ta thudng hd miéng ra?
Phan tich méi quan hé gilta cutmg d6 kich thich va mitc d6 cam gidc.

Trinh bay co ch& cam thu dnh sdng clia mat.

Co ché hod sinh clia cdm thu 4nh siang dién ra nhu thé nio?

Co ché dan truyén tin hiéu & vong mac?

Y P N s wN

Visao v6i cdc dong vat an dém khi bi chi€u sdng mat chiing lai sing 1én?

J—
o

. Giai thich cdc tat can thi, vién thi, loan thi va hién tutgng mi1 mau.

—
—

. Giai thich hién twgng quang ga xay ra § ngudi.

—
[\

. Mo ta co ché€ thu nhin am thanh cia tai ngudi.

—
W

. Giai thich cam gidc thang bang va hién tuong say tau xe & ngudi.

—_
S

. M6 ta cdc thuyét vé thu nhan am thanh.

—
n

. Dic diém clia dudng dan truyén va trung khu thinh gidc 1a gi?

[
=)

. Néu céc vai trd sinh 1y ctia vo thinh gidc.

—_
~J

. Phan tich chitc niang clia cic t€ bao thu cam trén da.

—
oo

. Trudng thu cam la gi? Phan biét cac loai cam gidc cia da.

ot
K~

. Tai sao khi trong tam clia co thé roi khoéi chan d€ nguai ta lai c6 phan xa tir the?

[}
]

. Co ché ti€p nhan mili cita co quan phan tich khitu gisc.

nN
—

- Visao néi c4c 1€ bao thu cdm khi gidc c6 kha nang thich nghi rat cao.
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22. Phan tich co ché “quen dan” clia co quan cam giac.
23. Co ché ti€p nhin vi cla co quan phan tich vi gidc.
24. Giai thich hién tuong an mat ngon.

25. So d6 hod co ché hoat dong cua cac gidc quan.



CHUGNG XVI
SINH LY HOAT PONG THAN KINH CAP CAO

1. CAC HOC THUYET VE PHAN XA

1. Céc hoc thuyét vé phan xa trudge LP.Paviov

Trong co thé dong vat bac cao va ngudi, hoat dong clia he thédn kinh ¢6 nhiém vy chi yéu
12 diéu khién, diéu hoa va phéi hop hoat dong clia tit ca cdc co quan, cdc hé co quan trong cd
thé, 1am cho co thé t6n tai dugc, ddm bdo sy thong nhat hoat dong giita cdc bo phan, cdc co
quan, cdc he ca quan trong co thé va dim bio co thé thdng nhdt v6i méi trudng xung quanh.

Cac hoat dong cua hé thin kinh nhdm phéi hgp va didu hoa chic nang clia cic bg phan
khac nhau trong co thé, ddm bdo sy tén tai cda co thé do tuy song va cdc vang dudi vo nio dam
nhiém dugc goi 1 hoat dong thdn kinh cdp thap. Dang hoat dong nay chi gém cic hoat dong
phan xa khong diéu kién. Vi du nhw su diéu hoa hoat dong cilia cdc cd quan nhu di€u hoa hoat
doéng cha, tim, phéi, da diy, gan, than, diéu hoa su bai tiét nudc tiéu hay diéu hoa su co gian cla
mach mdu v.v... Hoat dong than kinh c4p thap cdon dugc thé hién & mot s6 phan xa thich ing
don gian nhu phan xa tiét mé hoi, ti€t nudc mdt, ti€t nude bot va rut tay khi vat néng cham
vio da v.v..

Céc hoat dong cta hé thin kinh do trung vong thdn kinh ddm nhiém va cé su thar gia
clia vo n3o nhim ddm bao méi quan hé qua lai giffa co thé véi méi trudng bén ngoai, ddm bao
cho co thé thich nghi dugc véi diéu kién song luon ludn thay doi, duge goi 1a hoat dong thén
kinh cép cao. Hoat dong thin kinh cdp cao bao gdm nhitng phan xa khong diéu kién phuic tap va
nhitng phan xa ¢6 diéu kién. Vi du:

- Dong vat va ngudi 6 phan xa tiét nuge bot khi nhin thdy thic an hoac khi ngtri thdy
miii thom cta thitc an.

- Ngudi dang di trén dudng phé cé phan xa dimg lai khi nhin thiy dén hiéu giao thong
mau dé bat sing.

- Pdu gid hoc, hoc sinh ditng diy chao khi gido vien vao lop v.v. . .

Ngay tir thoi thuong ¢8 ngudi ta da chi ¢ dén Iinh vuc hoat dong thdn kinh cdp cao.
Ngubi thdy thusc 18i lac thei ¢6 Hy Lap 1a Hypocrat da xdc dinh vai trd clia ndo d6i vdi cac hoat
dong tinh thdn cda con nguoi. Chinh ong ciing da mé ta mot s6 hién tuong 161 loan chife nang
cta nio. Ong cho ring ndo 12 noi sinh ra nhimg cam xic va tu duy. Theo ong: “... chinh tir ndo,
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va chi tix ndo ma théi, da sinh ra vui puing, thod mdn va tiéng cuoi, cing nhw dd sinh ra buon
tiai, dau don va nuoc mdr. Nho ndo, ta suy nght digc, thdy dugc, nghe ditge, phan biét dugc diéu
dd vai diéu hay, cai xdu véi cdi dep, viéc khong 16t voi viéc t6t...”. Trong viéc xdc dinh méi lién
hé giira c4u tric cia ndo va kha nang hoat dong tri tué clia con ngudi phdi ké dén quan niém cia
hai nha danh y Hy Lap 1a Gerophin va Erazitrat vao th€ ky thif hai trudc cong nguyén. Céc tic
gia nay da dé cap dén mdi quan hé giira cic nép nhan cua ndo véi kha ning thong minh cia con
ngudi. Qua viec md mot s§ ngudi chét va tir ti, Erazitrat da chimng minh ring ¢é nhimg day thdn
kinh dan truyén cam gidc ti cdc co quan vé nao va ciing ¢ nhimg day than kinh din truyén 1énh
van dong tir nao tdi cic co quan.

Galiéng thi cho rang “linh khi” ndm trong nao va céc day thdn kinh di chi huy nang luc,
tam linh, ky tc va tr duy. Ong con phat hién ra & trén ndo ¢6 nhiing viing diéu khién cir dong
cia tay, chan, nét mat va nhitng doéng tdc nhai, nudt, kéu rén...

Ngudi diu tién khai sinh ra khdi niém phan xa la Decac - nha triét hoc kiém tu nhién hoc
ngudi Phép (1640). Ong da ding khai niém “phdn xa” dé giai thich cdc hanh dong don gin cia
dong vat va cia con ngudi. Theo dng, phin xa 1a sir phan émg ctia co thé doi véi tic nhan kich
thich tic dong vao ndé va do “linh khi” cla dong vat gay ra, phan Xa la sy phan dnh cla cam giac
thanh van dong.

Cabanit (th€ ky XVIII) ciing xdc dinh vai trd clia ndo doi véi hoat doéng tu duy, nhung
quan niém cla dng con rit don gian. Theo 6ng thi ndo tiéu hod cam gidc va bai tiét tu duy mot
cach hiru co. Tuong tu nhu vay, Voc (th€ ky XVIII) cho ring nio tiét ra tu duy dai loai nhtr gan
tiét ra mat, than tiét ra nuée tiéu. Nhr vay, truée the Ky XIX, cdc tic gia tuy di cé nhitng quan
diém duy vat vé hoat ddng than kinh c4p cao, nhung quan diém ca ho con mang tinh chét cha
quan va don gian. Viéc nghién cit hoat dong thdn kinh cap cao thuc su phat trién va dat ducc
nhiing thanh tuu to I6n tir cudi the ky XIX ddu thé ky XX.

Lén ddu tien trong sinh 1y hoc, hoat dong ciia nio ngudi dugc coi 12 hoat dong phan xa
nho nhiing cong trinh nghién cifu cla Sechenov (1829-1905). Theo 6ng, nguyén nhan ddu tién
chia bat ky hanh vi ndo cling déu luén 12 sy kich thich tir bén ngoai, bdi vi néu khong ¢6 kich
thich dy thi khong c6 cic hanh vi v ciing khong c6 bat ky tu tudng nio. Ong con khing dinh
ring trong viéc hinh thanh phan xa khong chi ¢é sir tham gia ctia hung phdn ma con c6 sy tham
gia clia tc ché€. Di tir phén xa, coi nhu hinh thic don gian nhat cla hoat dong tinh thdn,
Sechenov vach ra con dudng mdi cla nhan thic duy vat vé chitc nang clia ndo, vé tinh thong
nhét gilta hoat dong tinh thdn véi cdc qué trinh sinh 1y. Trong tic phim ndi tiéng clia minh
“Céc phan xa clia ndo” 6ng da chi ra rang: “Moi biéu hién ctia hoat dong tinh thén, ké cd nhiing
dang phitc tgp nhdt, néu xét vé mdt bdn chdt, thi déu la nhitng phdn xa”. Khi phan tich ti mi
phan xa clia ndo ngudsi, Sechenov khéng dinh ring hoat dong tam 1y cha con ngudi khong chi 1a
mot loai thé nghiém chi: quan ma bao gio né ciing gén lién vdi hoat dong phan xa dé dap img lai
sy tdc dong clia moi trudmg xung quanh do ndo diéu khién. Mot em bé reo vui khi nhin thdy dé
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choi, Garibandi cudi mai mia khi bj két an vi 1ong yéu nudc, co gdi cam thay rao ryc khi nghi
dén tinh yéu. Tat ca nhimg cdi dé déu la hoat dong phéan xa.

K¢ thira va phat trién quan diém cla Sechenov, 1.P. Paviov (1849-1936) di xay dung 1én
hoc thuyét duy vat hoan chinh vé hoat dong than kinh cdp cao véi co s& cla cic thue nghiém
sau sic. Ong Ia ngudt khai sinh ra khai niem “phdn xa cé diéu kién ** va coi n6 la don vi co ban
cua hoat dong thdn kinh cap cao & dong vat va con ngudi. Hoc thuyét vé phan xa c6 diéu kién
cua 1.P.Pavlov dugc nhiéu nha khoa hoc ¢ Lién X0 va trén thé gidi nghién cim va duge tng
dung rong rai trong nhiéu linh vuc nhir sinh hoe, tam 1y - gido duc hoc, y hoc, nong nghiép, diéu
khién hoc va ca trong triét hoc nira.

o, Viét Nam, hoc thuyét Pavlov ciing dugc nhi€u tic gid quan tim nghién cdu va trinh
bay trong cdc tac phdm cud minh nhw: “Hoc thuyét Paplop va triét hoc duy vat bién chitng” cla
Nguyén Tan Gi Trong va Hoang Yén (1957), “Hoc thuyét Paviov éng dung vao khoa hoc gido
duc” ctia Nguyén Thién Thanh (1962), “Ung dung cila phdn xa cé diéu kién trong chdn nuoi”
cia Leé Van Tho (1964), “Hod dién phdn xa va tri nhd” cia Le Quang Long (1973)...

2. Hoc thuyét vé phan xa cé diéu kién cda LP.Paviov

Nha sinh ly hoc Nga 1.P.Pavlov 13 ngudi d dua ra khai niém phan xa ¢6 diéu kién va xay
dung nen hoc thuyét vé phan xa c6 diéu kign. Ong coi phan xa cé diéu kién Ia don vi co ban cia
hoat dong than kinh cap cao.

Theo 6ng, néu dong vat chi dua vao cdc phan xa khong diéu kién thi nd rat khé ¢6 thé tén
tal. Néu dong vat chi biét ngdi & mot chd va nudt thike an khi ngudi ta dua tin miéng thi chdng
s€ bj chét. Chiing chi ¢6 thé séng dugc khi biét tim thitc an qua nhing tin hiéu cla thic dn nhu
mui, mau sdc, am thanh, hinh ddng, hay cac d4u hiéu khdc clia moéi trudng chia thic an. Nhung
song khong phai chi biét an ma con phai biét tu vé. Ciing dua vao nhimg tin hiéu cia moi trudmg
ma dong vat phat hién ra ké thir dé lan tranh hodc chong tra, phét hién ra dudng di ctia bdy, dan
hoac dudmg da di qua dé trd vé hang, t6...

T4t ca cdc nhu cdu dé doi hdi phai ¢6 mot hinh thitc phan dng mdéi mé, linh hoat, dugc
hinh thanh trong doi song ca thé va c6 th€ thay déi twy timg diéu kién séng. Loai phin xa nay
chi duoc hinh thanh va tén tai trong nhitng diéu kién nhat dinh nén Paviov goi né la phan xa c6
diéu kién. Loai phan xa niy dam bao sy thich nghi cia co thé véi moéi trudmg luon [udn thay déi.
Trong thue t& c6 vo s6 phin xa thudc loai nay nhu phan xa ti€t nuéc bot kKhi nhin thdy hoic ngii
thdy mii ctia thitc an, phan xa dimg xe & nga tu dudng phé khi thdy dén do, lon réo lén khi dén
bifa an, hoc sinh ditng diy chao khi thdy gido vao 16p v.v... Theo Pavlov, qua trinh thanh 1ap
phan xa cé diéu kién chinh 12 qua trinh thanh 13p duong lién hé than kinh tam thdi giita hai
nhém noron trén vo ndo. Hoc thuyét vé phan xa c6 diéu kién cha Pavlov duge xay dung trén ba
nguyén tac chinh dugc goi 13 cdc nguyén tdc co bdn cia hoat dong than kinh cdp cao bao
gém: nguyén tic quyét dinh tinh, nguyeén tac cdu tric va nguyén tic phan tich va 1ong hop.
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2.1. Nguyén tic quyét dinh tinh

Moi phan xa ctia co thé ngudi va dong vit déu duge hinh thanh theo co ché nhan - qua.
Chiing déu 1 cdc phan tng cla co thé doi vdi cdc tdc nhan kich thich tdc dong tir moi truong
bén ngoai hay bén trong co thé. Tinh chdt ciia phan xa dugc xdc dinh bai cdc hién tugng gay ra
né. Mai hién tuong déu c6 nguyén nhan céa nd. Boi vay, trong nhimg di¢u kién giong nhau,
ciing mot nguyén nhan sé gy ra tic dong giong nhau.

2.2. Nguyén tic cdu tric

Theo Pavlov, cic hién tugng vé thdn kinh déu bét ngudn tit co s& vat chat clia né. Co ché
sinh 1y coa phan xa c6 diéu kién 1a cdc dudng lién hé thin kinh tam thdi. Ban than cac dudng
lién hé than kinh tam thoi bao gi¢r cling do mét ¢du tnic nhat dinh thuc hién. Chinh cdc cdu tric nay
di tham gia vao viéc tao ra cd¢ moi tuong quan chitc ning mdi trong qua trinh phat trién c4 thé.

2.3. Nguyén tdic phan tich va tong hop

Trong hoat dong thin kinh luén song song ton tai hai qua trinh d6i 1ap va hd tro lan nhau.
D6 12 qud trinh phan tich va qué trinh téng hop cic xung dong thén kinh. Qu4 trinh phan tich
lic ddu xay ra ngay tai cidc co quan thu cam. Con cdc dang phan tich cao cdp dugce tién hanh &
vo nao. Co s& cha su phan tich va tdng hop 12 su twong tac giita cdc qud trinh hung phan va dc
ché vé mat khong gian ciing nhu vé mat thdi gian. Qud trinh phan tich gitp v6 ndo phan biét
dugc timg yéu 18, timg kich thich ¢é diéu kién. Qu4 trinh téng hop gidp vo nao lién két cic yéu
t6 khdc nhau dé tao ra nhimg qud trinh hung phdn téng quat.

3. Thuyét hé thong chitc nang ciia Anokhin

Theo P.K. Anokhin, cic chitc nang thdn kinh tham gia vao qué trinh hinh thanh hanh vi &
dong vat khong phai 1a cdc phan xa don thudn ma méi hanh vi duge thuc hién 1a nhd su tham
gia cua cic hé théng chitc nang. Toan bd qud trinh hinh thanh hanh vi ciia déng vat gém ba giai
doan chinh: giai doan t6ng hop hudng tam; giai doan dua ra cdch gidi quyét; giai doan hinh
thanh két qua va thong tin nguoc chiéu.

O giai doan tng hop huéng tam, bén canh cc théng tin md d4u, vo nio con ti€p nhan ca
cac thong tin vé tinh huéng ma trong d6 da dién ra hanh dong. Khi co bat ddu co 1 bit ddu giat
doan thyc hién chuong trinh hanh dong va phédc thao du kién két qua. Két qua clia hanh dong
nay sinh khi thyc hién chuong trinh s€ lam xuat hién céc thong tin huéng tam nguge chiéu. Su
théng nhat trong hoat dong ciia co thé ¢6 duoc 1a nhy qud trinh tdng hop mot cich chon loc
nhiéu co ché sinh Iy timg phan vao mét hé thong chitc nang duy nhat. Méi hé thong chiic nang
khi tham gia vao phan tmg déu [a mot tap hop cdc yé&u 16. Dong thei, chinh né lai 12 mot yéu t6
cha hé thong chic nang cao hon. M6i tuong quan giita cic y&u t6 trong hé théng chirc nang
dugc xdc dinh bang su tu do trong sinh 1y hoc. Khi tham gla vao mot hé théng cao hon thi cic
he thng thdp hon khong con hoat dong mot cich doc 1ap nita. N6 tuan thi muc dich chung ciia
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hé thdng mdi nhim dat kha nang thich nghi cao nhat dé sinh tén. Méi yéu t6 trong hé théng
ciing chon cho minh mgt d¢ tr do thich hop.

B&i vay, tinh chat cha ca hé thong khong giéng tinh chét cla timg y&u tS tao ra nd. Cac
hanh vi duge thuc hién v6i sy tham gia cha toan thé ndo bo, hoat dong theo chiéu doc tir dudgi
lén trén va tir trén xudng dudi. Trong sy hinh thanh hanh vi ¢6 sy tham gia tich cuc cia cdc phidn
ndo khac nhau, chi yéu la vo ndo. Cé ba hé théng chifc nang co ban cla nio tham gia vao viéc
hinh thanh hanh vi:

3.1. Hé thong dam bdo trang thdi thicc tinh va truong luc cia ndo

Chi trong trang thdi thitc tinh, dong vat méi ¢6 kha nang ti€p nhan, xir Iy va chon loc
thong tin, dua ra chuong trinh hanh dong va kiém tra lai cdc dién bién cla hanh vi. Bd phan dam
bao trizong luc cho ndo 12 6 chitc lu6i. T6 chitc ludi da thay déi trang thdi hoat dong cla hé thin
kinh bing cdch bién d6i mic do hung phan truyén qua né. Thong qua cic soi thin kinh dam bao
méi lién hé gifia t6 chirc ludi voi ddi thi, nhan dudi va vé ndo, 18 chite udi diéu hoa hoat dong
clia ndo, kiém tra chuong trinh hanh déng do vo ndo dé ra.

3.2, Hé théng tiép nhdn, xu Iy va luu trit thong tin

Viéc ti€p nhan, xit I¥ v Iuu tri¥ cac thong tin do thuy chdm, thuy thdi duong va thuy dinh
cha vO nio dam nhiém. Ddy Ia hé théng chifc nang mang tinh chét dic trimg ma mdi phdn cla
no la dai dién clia mot phan tich quan, ¢6 nhiém vu ti€p nhan, xir Iy va lwu trir cc théng tin thi
gic, thinh gidc, vi gidc, khifu gidc, thang bang hay cam gidc chung.

3.3. Hé thong chuong trinh hod, diéu tiét va kiém tra hanh vi

He th6ng nay duoc tao thanh bdi bo may van dong ly tam ludn chiv anh hudng cia cic hé
hudng tam. N6 ndm & phia trude cta bdn ciu dai nio.

Theo thuyét h¢ thdng chitc nang, hoat ddng tam 1y 1a su két hop cdc qud trinh sinh ly don
gién vao h¢ thong chic nang mang tinh chat méi, cho nén vé mat ban chat, né khdc hoat dong
sinh 1y than kinh.

IL. PHAN XA KHONG DIEU KIEN VA PHAN XA CO DIEU KIEN

1. Phan xa khong diéu kién

1.1. Khdi niém vé phdn xa khong diéu kién

Theo Pavlov, phan xa khong diéu kién (PXKPK) 12 "mét lién hé thdn kinh thutmg xuyén
giffa mot tdc nhan kich thich x4c dinh, bat bién va mot hoat dong ciing xéc dinh va bat bién cua
co thé”,

1.2. Cdc ddc diém ctia phdn xq khong diéu kién

a. Phdn xa khong diéu kién cé tinh chdt bam sinh, di truyén, ddc trung cho loai

Phan xa khéng diéu kién ¢4 tinh chat bdm sinh, dic trung cho loai va moi ¢d thé trong
cling mat loai ngay tir khi sinh ra da c6 chung cdc phan xa khong di€u kién nhu nhau.
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Vi du, bat ¢ ai cham tay vao lira ciing rut tay lai; den sdng chéi chigu vao mat lam cho
mat nheo lai v con nguoi thu nho; khi thitc &n cham 1udi thi ché tiét nudc bot; trdi néng thi ché
the ludi con nguoi thi todt mé hoi v.v... D6 1a nhimg phan xa khong diéu kién, ¢6 ¢ tat ca moi cd
thé trong cung mot loai.

b. Phdn xa khong diéu kién rat bén viing

Phan xa khong diéu kién thudng rat bén vimg, khé mat, ¢6 khi ton tai trong sudt doi sdng
ca thé cha dong vat, tir hic sinh ra cho 101 khi chét. Vi du, bit c lic ndo va bit cir & dau, hé
ngody long ga vao c6 hong 1a non, bo thirc an vao miéng la tiét nude bot, vat ndng cham vao
chan la rut chan lai...

¢. Phdn xa khong diéu kién doi hot tdc nhan kich thich thich éng

Phan xa khong diéu kién chi xay ra khi ¢6 tdc nhan kich thich thich tng. Do dé, méi loai
tac nhan thudng chi gay ra maot loai phan xa khong diéu kién tuong ting. Vi du, chi khi thttc an
cham ludi méi tiét nude bot; vat néng cham vao tay thi rut tay lai; trof lanh thi “ndi da ga™, troi
néng thi toat mé hai...

d. Trung khu cda phdn xa khong diéu kién ndm ¢ dudi vé ndo

Trung khu cha phan xa khong diéu kién nidm & cdc phén trung wong thdn Kinh dudi vo ndo
nhu tuy séng, hanh tuy, nao giita, ndo trung gian. Vi du, trung khu cha phan xa khong diéu kién
tiét nuGe bot nam & hanh tuy, trung khu clia phan xa khong diéu kién ti€u tién hoac dai tién ndm
0 tuy song, trung khu cha phan xa khong diéu kién dinh hudng 4nh sdng hay dinh hudéng am
thanh nam & ndo giita ...

e. Phdn xa khéng diéu kién bdo hiéu triec tiép tac nhdn kich thich gay phdn xa

Phan xa khong diéu kién bdo hiéu truc tiép tac nhan kich thich. Vi du, phan xa khong
diéu kién ti€t nudc bot bdo higu ¢6 thitc an cham ludi, phin xa khong diéu kién tiéu tién bdo
hiéu nudc tiéu trong bang quang di ddy...

2. Phan xa c¢é diéu Kién
2.1. Khdi niém vé phdn xa c6 diéu kién
Theo Paviov "phdn xa c¢6 di€u kién la mot lien hé than kinh tam thoi, duge hinh thanh
trong doi sdng clia moi cd thé gilta mot trong $6 cic tac nhan khic nhau clia moi trudng va mot
hoat dong xic dinh clia co thé". '
2.2. Cdc ddc diém cia phdn xa c6 diéu kién

a. Phdn xa c6 diéu kién la phan xa tis tao, hinh thanh trong doi song cd thé, c6 tinh chat

cd thé

Phan xa ¢6 diéu kién mang tinh chat ¢4 thé vi né duge tu tao trong ddi séng c4 thé. Vi du,
chi ¢6 nhitng con ché dugc Paviov vira bat den vira cho 4n nhiéu l4n méi tiét nude bot khi nhin
* thdy 4nh den; chi ¢6 nhimg ngudi da hoc luat giao thong méi biét xir ly diing luét khi nhin thay
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cdc bién hiéu giao thong; chi ¢6 nhitng ngudi di timg duoc an mot moén an nao dé méi tiét nudce
bot khi ngin thay mui thom caa ching.

b. Phdn xg c6 diéu kién khong bén viing

Phan xa c¢ di¢u kién khong bén virng, rat dé mdt néu khong duge cling ¢d. Vi du, vira bat
dén vira cho an nhiéu 14n thi sé thanh l1ap dugce phan xa c6 diéu kién tiét nudc bot vdi dnh den.
Nhung khi phan xa da duge hinh thanh, né€u khi bat dén ma khong dong thoi cho ché an thi s
lvgng nudc bot sé gidm ddn, cudi cung thi khong dvge uét ra nira. Nhu vay 1a phan xa cé diéu
kién ti€t nudc bot véi dnh dén da bi mat di. Mitc do bén viing cla phan xa ¢é di¢u kién phu
thudc vao nhiéu yéu 16. Cic phan xa cang bén virg cang khé mat. Vi du mét cong thic todn
hoc duge nhéc di nhéc lai nhiéu 14n thi khé quén; mot phan xa 6 diéu kién duge hinh thanh véi
tdc nhan manh ciing khé mét, Cic phan xa c6 diéu Kién tu nhién thudng bén vimg hon va khé
mdt hon so vdi céc cic phan xa ¢ diéu kién nhan tao.

¢. Phdn xa cd diéu kién c6 thé dugc hinh thanh voi tdc nhdn bdt ky

Phan xa c6 diéu kién cé thé duge hinh thanh vdi *Ac nhan bat ky: ¢6 thé thanh [ap phan xa
c6 diéu kién tiét nudc bot vé1 dnh dén néu két hop sy tac ddng cung mét hic gilta dnh dén véi
viéc cho ché an. Ciing c6 thé thanh 13p phin xa ¢ diéu kién tiét nudc bot vdi tiéng chuodng,
tiéng may gd nhip, ti€ng kéng hay dién giat nhé nhe vao chan cho néu két hop su tic dong ciing
mot liic giffa cdc tic nhan kich thich nay véi viéc cho ché an. 3 cac truomg hoc, ngudi ta ¢6 thé
rén luyén nén nép cho hoc sinh thong qua cac hiéu 1énh bing tiéng trong, tiéng kéng hodac ti€ng
chuéng... Néi cach khéc, phin xa ¢6 diéu kién ¢6 thé duoc hinh thanh vdi bat ky sy bi€n doi nao
clia moi trudng bén ngoai hodc trang thai bén trong co thé.

d. Trung khu ciia phdn xa ¢6 diéu kién nam ¢ vé ndo

Trung khu cia phan xa ¢6 diéu kién nam & phdn cao nhat clia h¢ than Kinh, thudng 1a & vo
nio. Bai vay, néu vo ndo & trang thdi bj tc ché hodc mét moi thi rat khé thanh lap phan xa ¢6
diéu kién. Néu & dong vat, vd ndo bi ton thuong hay bi cat bo thi khé thanh lap phan xa cé diéu
kién. o, nhimg ngudi bi tat ndo nhd c6 vd ndo kém phat trién thi rat khé thanh 1ap phan xa c6
diéu kién nén qu trinh nhan thite thudng rat kém, viéc hoc tap rat han ché.

e. Phdn xa c6 diéu kién bdo hiéu gian tiép tdc nhan kich thich gay ra phdn xq

Phan xa c6 diéu kién bao hiéu gidn tiép tic nhan kich thich gay phan xa. Néu nhiéu ldn
vira bat dén vira cho ché an thi sau d6 chi cdn bat den ma khong cho ché an thi ché van ti€t nude
bot béi vi khi nhin thay dnh dén, ché lién tudng dén thifc an. Bai vay, ciing c6 thé thay dnh dén
bang ti€ng chuong, tiéng kéng. tiéng may g6 nhip hoic mau sac hay mii thom cia thic an...
Khi duge két hop vé6i thife 4n, tdt ca nhimg yéu t6 dé déu trd thanh tin hi¢u cta thiic an va gay ra

phan xa c6 diéu kién tiét nudc bot.
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3. Co ché thanh 1ap phan xa c6 diéu kién
3.1. Quan diém cuia L.P.Paviov vé co ché thanh lgp phdn xa cé diéu kién

Theo L.P. Pavlov qui trinh thanh 14p phan xa ¢6 diéu kién la qud trinh thanh lap dudng
lién he thin kinh tam thoi giita hai diém trén vo ndo. Goi 12 “1tgm thoi™ vi né ¢6 thé mét di khi
nhimg diéu kién va nhimg nguyén nhan gdy ra né khong con nira. Bat k¥ mét m&i lién hé than
kinh tam thoi nao ciing dugc hinh thanh do tidc dong clia tdc nhan kich thich va cdc kich thich tir
ngodi la chl y€u. V6 nao 1a khi quan ky diéu, trén d6 phan dnh tat ca cdc tin hiéu va xay dung
nén cdac phan img.

Vi du: méi lan cho ché an, Pavlov lai bat den. Cit lip di, 1ap lai nhiéu dn nhu thé, dén
mot litlc nao d6 khong cin cho ché an ma chi bat dén 1a ché cling tiét nudc bot. Phan xa tiét
nude bot véi su tic dong clia 4nh dén dugc goi la phan xa c6 diéu kién. Cling ¢6 thé thay 4nh
den bang ti€ng chudng reo: cho ché an déng thdi v6i rung chuong, dén mét lic nao dé khong
cdn cho ché 4n ma chi rung chudng ché ciing ti€t nudc bot. Phan xa ti€t nudc bot véi tiéng
chuéng dugce goi la phan xa cé diéu kién...

Pavlov giai thich co ché€ thanh lap phan xa c6 di€u kién bang viéc thanh lap dudng lién he
thdn kinh tam thdi gifta hai diém trén vé ndo. Theo ong, mdi thu quan, méi phan xa khong diéu
kién déu c6 mot “diém dai dién” trén vo ndo. Cho nén khi cho chd an, khéng chi trung tam phu
trach phan xa khong diéu Kién & dué6i vo nao hung phan ma ciing ldc ay, “diém dai dién” cho
phan xa khong diéu kién tiét nudc bot trén vo nio cling hung phan. Khi két hop tdc dong dong
thoi giita tac nhan kich thich khong diéu kién va tdc nhan kich thich ¢é diéu kién thi trén vo ndo
c6 hai diém ciing humg phéin: mot diém dai dién cho phan xa khong diéu kién va mot diém phu
trach tdc nhan kich thich ¢é diéu kién.

Theo quy luat lan toa va tap trung cla qud trinh thdn kinh, sau khi xudt hién, hung phan
tir hai diém dg s lan toa ra xung quanh d&én mét pham vi nhét dinh réi lai tap trung vé vi tri xudt
phat ban dau. Méi 14n hung phdn di qua s& lam tang hung tinh ciia cdc noron. Chudi naron ndm
giira hai diém d6 nhan dugc si lan tod ciia ¢ hai luéng hung phin cho nén hung tinh cia chiing
ting 1én nhanh chéng, dan din tao thinh mot con “dudng mon” giita hai di€ém. Nhd c6 “duong
mon” d6 ma hing phdn tir di€m nay c6 thé duge truyén sang diém kia mét cach dé dang. Khi d6
chi cdn su tic dong cia tac nhan kich thich ¢6 diéu kién gay hung phan & diém phu trich kich
thich c6 diéu kién 12 hung phan dé s€ theo “dwong mon™ lan 16i diém dai dién cha phan xa
khong diéu kién va gay ra phan xa. Khi ay, phan xa c6 diéu kién d4 dugc thanh 1ap.

Vi du, thanh 14p phan xa c6 di€u kién tiét nude bot véi anh dén. Lic ddu khi chi bat dén,
chod khong ti€t nuée bot, con khi cho ché an thi ché ¢6 phan xa khong diéu kién ti€t nude bot.
Khi vira bat dén vira cho ché an thi trén vé ndo c6 hai diém cing hung phén: mét diém phu tréch
dnh dén (tic nhan kich thich c6 diéu ki¢n) v mot diém dai dien cho phan xa khong diéu kién
tiét nude bot. Theo quy luat lan tod va tap trung, hung phan xudt hién & hai di€ém nay lan tod ra
xung quanh, sau do lai tap trung vé vi tri xuat phit ban ddu. Méi lin hung phin di qua viing nio
s€ lam tang hung tinh cta cdc noron & viing dé. Chudi noron nim gitta diém phu trich anh dén
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va diém dai dien cho phan xa khong diéu kién tiét nudc bot nhan duoc su lan tod clia ca hai
luéng hung phan nén img tinh cda ching tang lén nhanh chéng. DPén mot hic ndo do, hung tinh
cia ching tang lén dén mic dé dang cho hung phan tr diém nay truyén t6i diém kia va Pavlov
goi 1a da hinh thanh dugc con “diong mon™. Vi du, trong thi nghiém nay, sau khoang 40 lan vira
bat dén vira cho ché an 1 gilra hai diém da hinh thanh duoc “dwdong mon”. Khi dé chi cdn bat
den lam cho diém phu trich dnh dén hung phan la hung phin do6 s& theo “didong mon™ truyén
sang diém dai dién clia phan xa khong diéu kién tiét nude bot va gay ra phdn xa tiét nudc bot.
Nhur vay 1a phan xa c6 di€u kién tiét nudc bot vi anh dén d3 dugc thanh 1ap (hinh 490).

Anh den Anh den

Hinh 490. So d3 thanh I8p phan xa cé diéu kién.

A. Co quan thy cam thj giac; B. Diém phuy trach kich thich cé diéu kién; C. Diém dai dién cla phan xa
khong diéu kién; D.Trung khu an udng & hanh tuy; E. Tuyén nudc bot; B-C. Budng lién hé thén kinh tam
thai; Anh den - Tac nhan kich thich cé diéu kién; Thire &n - Tac nhan kich thich khéng diéu kién.

Pé giai thich tinh chat mot chiéu cha xung dong thin kinh trong “duong mon” do, ngudi
ta can cit vao quy luat “diém wu thé”. Theo quy luat nay thi khi trén v6 ndo ¢6 hai hay nhiéu
diém ciing mg phan thi diém hung phan manh chi€m wu the va ¢6 xu hudng thu hdt hung phan
tir nhimng diém hung ph&n y&u hon vé phia né. Trong trudng hop nay thi diém dai dién cho phan
xa khong diéu Kien tiét nudc bot ¢ ¥ nghia sinh ton 16n ddi véi co thé cho nén hung phan cha
né manh hon so v6i diém phu trich dnh dén. Bdi vy né chiém wu thé va ¢6 xu hudng thu hit
hing phén tir diém phu trach 4nh dén vé phia minh. Két qua 1a hung phén luén di theo mot
chiéu tir diém phu trdch kich thich cé diéu kién dén diém dai dién cho phan xa khong diéu kien.

Tuy nhién, sau khi phin xa cé diéu kién da duoc thanh 1ap, néu phan xa nay khong duoc
cling ¢d (vira bat dén vira cho ché an) thi phan xa s€ mat din di, ¢é nghia 13 “duong mon™ da by
mit di. Do dé, lic ddu Pavlov goi 1a “duong mon”, nhung sau nay ong goi 1a “duong lién hé
than kinh tam thot”.

Qua co ch€ thanh lap phan xa cé diéu kién cho thdy phan xa cé diéu kién 12 két qua cta
viéc hinh thanh dudng lién hé thin kinh tam thoi gilta hai diém trén vo ndo va cung phan xa ¢
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diéu kién phifc tap hon nhiéu so vdi cung pban xa khong diéu kién. Pudng lién hé thin kinh nay
khong phai 13 dudng lién lac qua mot day cu thé, ma chi 1a mot dudng lién hé chitc ndng
khong 8n dinh, dé& dang mat di khi khong duoc cliing ¢6 hoac khi thay doi diéu kién song. Boi
vay né dugc goi 1a “duong lién h¢ than kinh tam thot” gita hai diém hung phdn trén vo ndo.
Tinh chét tam thoi d6 rdt quan trong vi né dam bao tinh linh hoat trong cdc phén ting clia co thé
dai vol maéi trudng.

Cic két qua nghién citu dién sinh 1y clia ndo cho thay luan diém co ban ciia LP. Pavlov vé
co ch€ thanh 1ap phan xa ¢6 diéu kién la ding. Theo k&t qua nghién citu cua dién sinh ly thi ¢
diém dai dién cha phan xa khong diéu kién trén vo nio thudng c6 bién do hung phin cao hon so
véi bien d6 hung phan & diém phu trach tdc nhan kich thich c6 diéu kién.

Dua vao su thay déi dien ndo dé, ngudi ta c6 thé hiéu sau sic hon qud trinh thanh lap
phan xa c6 diéu kién va chia qud trinh d6 thanh ba giai doan:

- Giai doan ddu tién I giai doan vrudc lan tod

D6 1a giai doan khi chua c6 thé hién gi vé mat hanh vi nhung da xudt hién nhing thay déi
vé mat bién do va tdn s6 cta cic séng cia dién ndo do. Diéu do ching to hoat tinh cua cdc
noron thudc vo nao da tang 1én.

- Giai doan thit hai la giai doan lan tod

biac diém cua giai doan nay la xudlt hién phan {ng c6 tinh chét khdi quat. Sy thay ddi hoat
dong dién lan toa rong rii trén vo ndo va lan xudng cac trung khu dudi vo. Boi vay, khong chi
cdc kich thich c¢6 diéu kién ma ca cdc kich thich gdn giéng né ciing gay ra phan tmg va phan
img xuat hien ca trong thi gian nghi giita kich thich khong diéu kién va kich thich c6 diéu kién.

- Cudi cung la giai doan tdp trung

o} giai doan nay, su thay doi hoat dong dién niio khong con lan toa rong nita ma né thu
hep lai va tap trung & viing dai dién clia cdc tac nhan cing ¢6. Do d6, phan Xa mat tinh khai quét
va trd nén chinh xdc hon.

3.2. Quan diém ciia mét 56 tdc gid khdc vé co ché thanh ldp phdn xa c6 diéu kién

Ngoati cdch giai thich clia Pavlov, mot s6 tdc gi ciing di c6 nhimg cach gidi thich co thé
thanh 1ap phin xa c6 di€u kién theo cdc quan diém khdc nhau.

+ Theo Lorente de No thi qud trinh hinh thanh moi lién hé gita hai tic nhan kich thich ¢
va khong di¢u kién 12 qud trinh hinh thanh mét cdi “bay” dé thu hiit hung phan chay theo mot
dudmg nhit dinh nho ¢6 nang luong duoc tich lu§ & trong “bay”.

+ M@t 56 tdc gia cho ring khi hai luéng hung phan do tic nhan khong diéu kién va tdc
nhan c6 dicu kién gay ra cing lan truyén t6i mot hé théng synap nhat dinh sé g4y ra hién tugng
lam dé synap, mé thuc chat 1a sy xich lai gdn nhau ctia mang trudc va mang sau synap khi kich
thich ciing kiéu 1ap lai nhiéu lan.

Xu the hién nay coi viée thanh lap phan xa c6 diéu kien 1 mot loai hoat dong phifc tap,
trong d6 mo1 lién hé gilta kich thich khong diéu kién va kich thich c6 diéu kién dugc thyc hién &



Chuong XVI. SINH LY HOAT DONG THAN KINH CAP CAO 273

miuc & bao hay muic phan tir va lién quan vdi viéc hinh thanh mot loat acid nucleic mai. Cic tac
gid cho rang khi ¢é su két hop nhicu lin gida tac nhan kich thich ¢é diéu kién va tdc nhan kich
thich khong diéu ki¢n 1hi ¢ synap thin kinh lam bi¢n déi cdu tric cda cdc phan tu acid
ribonucleic (ARN), din dén viéc tong hgp duoc nhimmg phan ti protein ¢ cdu tric méi, cd kha
nang lwu giff thong tin vé moi lien hé do.

Mot s6 tac gia lai ¢ gang di tim nhimg trung khu riéng biét clia phan xa ¢6 diéu kién trén
v nfo. Khi ban dén vai trd clia t6 chic ludi, ngudi ta cho ring (3 chic ludi ¢d vai trd quan
trong doi v6i viéc hinh thanh phan xa ¢6 diéu kién. Cac noron cla t6 chic ludi chifa rat nhiéu
synap, lién hé véi rat nhiéu noron khdc nén moéi mot noron ¢é thé tiép nhaa rdt nhiéu thong tin
tir cdc noron khdc gl t6i. Nhoy d6 ma ngay trong mot noron cua to chic ludi ¢é thé hinh thanh
mai lién hé ndi bio giita cdc loai thong tin. DS chinh 13 ¢ sd cha viéce hinh thanh phan xa c6
diéu kién ¢ mifc 1€ bao.

Cic hudng giai thich trén day déu dua ra nhitmg bang ching thuc nghiém vi da duoc tng
dung it nhiéu. Di gidi thich cdach nao ciing chi nhdm ching minh mdi lién hé gifra mot kich
thich v6 quan véi mot kich thich khong diéu kién dé dua dén két qua la mot kich thich mdi la sé
dan din gay dwoc mot phan xa nhét dinh néu c6 kém theo nhiing di¢u kién nhat dinh.

3.3. Co ché phan ti cua lién lac tam thoi - co ché nhg

Lién hé than kinh tam thoi Khong chi 1a con dudng dé ndi giita hai viing hung phan trén
vb ndo v6i nhau, ma dé 1a méi lién hé nodi bao va duge ton tai ngay trong hai noron. Mdi lién hé
dé da dugc hinh thanh nhu sau:

- Khi c6 hung phdn, xung thdn kinh cGa noron hudéng tam dén mang trudc synap kich
thich giai phéng cdc chat moi gisi hod hoc nhy (axetylcholin hoac adrenalin).

- Mang sau synap thudéc nbénh cila noron sau ¢6 nhimg diém tiép can cdc chat moi gidi
hod hoc d6. Ban chat cna nhig chét d6 la nhing protein.

a. Trong PXKDK: chit moi gidi hod hoc va chat ti€p nhan fa ¢d sdn hay moi lién h¢ da co
san.

b. Trong phdn xa ¢6 diéu kién (PXCDK): do sy két hop gifta cdc kich thich c¢6 di¢u kién
va kich thich khong diéu kién nhiéu 1an, dd dan t6i su téng hop chat moi gidi va chét tiép nhan
méi. Chat ti€p nhan méi dé 1a protein. Vi vay, mudn tong hop duge protein, phai thong qua cdc
hoat dong cia gen va mARN (ARN thong tin). mARN c6 tac dung duy tri mdi lien hé "protein
tiép nhan - chat mai gidi hod hoc” 12 co s& phan i ciia si thanh lap PXCDK va co ché nhé.

Co ché trén da duoc chitng minh bang cic thi nghiém ctia Connell va Thompson (1962)
tién hanh trén cic dia phién.

Dia phién Planaria turbellaria 1a mot loai giun dep, cé dac diém 1a: hé than kinh don gian
cé hach trén hdu tr d6 phét ra cdc day than kinh chay doc co thé va kha nang tdi sinh cao. Dia
phién thudng hay an thit dong loal.

- Thi nghi¢m thanh 1ap PXCDK véi dnh sdng dén nhu sau:
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Cho dia phién A vao chau nuée sau dé ta bat anh sdng dén roi cho dién giat, dia phién co
rim lai. Ta lap lai nhu trén véi 150 ldn , két qua sau 150 ldn ta bat der khong cho gidt dia phién
van co, PXCPK dd duogc thanh fap.

Sau dé, ta nghién dia phién A da duge thanh 1ap PXCDK & trén, dem cho dia phi€n B an
ta thay két qua nhu sau: chi sau 40 lan bat den va dién giat thi dia phi¢n B da co rdm lai. Céc tdc
gia cho rang, dia phién B an thit dia phién A d4 ti€p nhan duoc cdc phan tt mARN cia dia A c6
kha nang tdng hop protein ti€ép nhan hinh thanh nhanh méi lién hé "protein ti€p nhan chat moéi
gisi”. Do d6 PXCDK duoc thanh 13p nhanh gap bon lan. N6i cdch khdc engram hay dau an cia
tri nhd da duge ghi trong cédc phan th mARN.

- Thi nghiém ctia Corning cling cd thém 1y thuyét trén:

e Thi nghiém 1: cdc dia phién A dem ngam trong nudc ¢o chia ribonucleaza la
enzim phan huy mARN méi duge hirh thanh, sau dé lai phai kich thich 150 lan
PXCDK méi thanh lap.

o Thi nghiém 2: nghién nat cdc dia phién A dugce thanh lap PXCPK, di ¢6 engram
ghi trong céc phin tv mARN mdi, chiét 14y dich mARN tiém cho nhitng dia phién
khdc thi ching sé thanh lap dugc PXCDK sau 40 4n kich thich bat den + dién giat.
Nhu vay, engram diing 1a dugc ghi trong phan td mARN.

- Thi nghiém bo sung ciia Hyden trén chuot (1964):

» Néu titm cho chudt guaninoaza la enzym ¢6 dinh mARN trudc khi thanh lap
PXCDKX thi chuot khong thé thanh 14p dugec PXCDK, vi khong sinh ra mARN mdi.
e Con néu tiém sau khi thanh tap PXCDK thi chuot duy tri duge PXCDK do rat lau.
Néi cich khde, ching nhé rat law dudmg di, do mARN méi di san sinh va dugc ¢d
dinh, 1am cho engram ddu 4n cia tri nhé duge cling ¢6 bén vitng.
- Nam 1993, Chamberlin ding dugc phidm lam tang triv lugng mARN trong mo thin kinh:
doi tugng thi nghiém thanh tap PXCPK nhanh hon va nhé 1au hon. C6 thé trén co s& niy, cic
nha khoa hoc s& ch€ tao cdc duge phdm 1am tang tri nhé va duy tri nhd bén vimg cho con ngudi.

4. Cac diéu kién hinh thanh phan xa ¢6 diéu kién méi
Tir co ch& thanh 1ap phan xa c6 diéu kién cho thdy mudn thanh lap duge phan xa cé diéu
kién can phai c6 nhitng diéu kién nhat dinh:
4.1. Phdi ldy mot phdn xa khong diéu kién hodc mét phdn xa cé diéu kién di duoc
cing ¢d vitng chdc lam co so

Vi du, muén thanh lap phan xa c6 diéu kién ti€t nudc bot vdi dnh dén, tiéng chuong hay
tiéng mAy g6 nhip... thi phai dua vao phin xa khong diéu kién tiét nudc bot khi cho ché an.
Ciing c6 thé thanh 1ap phin xa c6 di€u kién tiét nu6c bot véi tiéng chuong, nét nhac... dua vio



Chuong XV1. SINH LY HOAT DONG THAN KINH CAP CAO 275

phan xa ¢é diéu kién ti€t nude bot véi anh dén néu phan xa nay di dugc cling ¢6 virng chac va
da trd nén bén viing.

4.2. Phai co su két hop nhiéu lan gita tdc nhdn kich thich c6 diéu kién véi tdc nhin
kich thich khong dié¢u kién

Néu chi két kop mot vai ldn gifra td4c nhan kich thich c6 diéu kién va tac nhan kich thich
khong diéu kién thi phan xa ¢6 diéu kién khong dugc hinh thanh ma phai ¢ su két hgp nhidu
1an. S& tan két hop gita hai loai tdc nhan kich thich nay phu thudc vao nhiéu yéu t8, nhu cudng
do va tinh chdt cua tdc nhan kich thich, trang thdi sih 1y, trang thdi tam 1y khdc nhau cia co
thé. Khi cudng do cha tic nhan kich thich cing ¢ manh thi s6 1dn két hop it di. Khi trang thdi
sinh 1y khong binh thudmg thi khé thanh lap phan xa hon. Khi co thé & trang thdi ngl hay mét
moi thi rdt khé thanh lap phan xa c6 diéu kién. Ngoai ra, qud trinh thanh lfip. phan xa cd diéu
kién con phu thudc vao sy phat trién cua bdn cdu dai ndo. Dong vat 6 bac thang tién hod cang
cao thi cang dé thanh Jap phan xa c6 diéu kién. O tré nhd khé thanh 1ap phan xa c6 diéu kién
hon & ngudi truong thanh vi cdu tric va hoat dong cla hé than Kinh & ching chua hoan thién.

4.3. Tdc nhdn kich thich cd diéu kién phdi vé quan

T4c nhan kich thich ¢6 diéu kién phai vo quan, nghia la khi ching tic dong s€ khong gay
anh hudng 16n 161 doi séng cha dong vit. Vi du, tiéng chuong to vira phdi, dnh dén dd sdng, dién
giat nhe nhe khong gdy anh hudng gi manh mé. Vé phuong dién sinh hoc, kich thich c6 diéu
kién dugc chen phai diy manh nhimg vén phai y&u hon kich thich khong diéu kién. Vi dy, néu
mdi l4n cho ché an lai bat mot béng den du sdng thi dan dan s€ thanh lap duge phan xa ¢é diéu
kién tiét nudc bot vdi dnh den. Nhung néu mdi lan cho ché an lai bat mot béng dén cuc manh
chi€u vao mat ché thi phan xa c6 diéu kién rat khé va tham chi 1a khong thé thanh lap dugc. Khi
giang bai cho hoc sinh, giong néi cha thiy gido phai dii to thi hoc sinh mét ti€p thu duge bai.
Nhung néu thdy gido dung hé thong foa dé giang bai va md loa rat to thi hoc sinh lai khong tiép
thu dugc bai, tham chi con bi e ché khi nghe giang.

4.4. Tdc nhdn kich thich cé diéu kién phdi tac déng trude hodc dong thoi véi tdc nhdn
kich thich khong diéu kién

Tac nhan kich thich c6 diéu kién phai tdc dong trudc hodc dong thdi véi tdc nhan kich
thich khong diéu kién thi méi dé dang thanh 1ap phan xa ¢é diéu kién. Vi du, mudn thanh lap
ducce phin xa c6 diéu kién tiét nudc bot véi anh den thi bat dén mot vai gidy réi cho ché an hoac
vira bat dén len 13 cho ché an ngay. Néu cho ché an réi mdi bat den thi trong hoat dong than
kinh s& xay ra hién tuong cam tng am tinh va phan xa ¢6 diéu kién ti€t nuéc bot véi dnh dén sé
khong dugce thanh lap. Thubng thi mudn phin xa cé diéu kién dé dugc thanh 1ap nén cho tdc
nhan kich thich ¢6 diéu kién tdc dong trude mot vai gidy. Trong qua trinh thanh 1ap phan xa c6
dién Kién néu nhan thay phan xa khong bén viing thi rit ngan thai gian giira haj 1an tdc dong
cua tac nhan kich thich ¢é diéu kién va khong diéu kién xudéng con | gidy hay 0,5 giay.
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4.5. V6 ndo phdi nguyén ven vé mdt cau tao va binh thuong vé mdt sinh ly

Vi dudng lién hé thin kinh tam thdi duge thanh lap trén vo nao, nén néu vo ndo bi on
thuong hoic & trang thai bi tic ché thi sé khong thanh 1ap duoc phin xa c6 diéu ki¢n. Bang thyc
nghiém nguoi ta thdy rang & nhitag dong vat bi cat bé vo ndo thi Khong thanh lap duge phan xa
¢6 diéu kién, ¢dn néu mot ving ndo dé bi cat hoac bi phd huy thi khong thanh lap duge phin xa
¢6 diéu kién lién quan i ving dé. O tré mac tat nio nho do thidu ban cdu dai ndo thi khong thé
hoc duoc gi. Con & ngudsi trudng thanh cb chu vi hop so nho hon 48 cm va trong lugng ndo nho
hon 950-1000 g thi cham biét di, cham biét néi, hoat dong than kinh kém han, ngay dan, hoc
dot. Khi vo ndo bj e ché hodc bi kich dong thi qué trinh thanh lap phan xa cé diéu kién cling
khé khan. Boi vay, rat khé thanh 1ap phan xa ¢6 diéu kién khi co thé dong vat & trang thai budn

ngh, mét moi, thi€u 6xy, ngl mo mang, ngl say, ngdt hoac hon mé.

5. Phan loai phan xa ¢6 diéu kién

Tuy theo cich xdc dinh tiéu chudn phan loal ma c6 nhiéu he théng phan loai phan xa ¢6
diéu kién khac nhau.

- Dua vao tinh chét cla phan xa cé diéu kién, c6 thé chia thanh phin xa ¢é diéu kién van
dong, phan xa ¢6 di€u kién tim mach, ho hép, trao ddi chat, mién dich va phin xa tiét v.v...

- Dua vao diéu kién xudt hién phan xa c6 diéu kién, c6 thé chia thanh phan xa c6 diéu
kién tu nhién va phan xa ¢é diéu kién nhan tao.

- Dé phan loai phan xa cé diéu kién, cich phan chia thong dung nhat [a dua vio phan xa
khéng diéu kién va dura vao tinh chit cla tic nhan kich thich.

5.1. Phdn loai phdn xa cé diéu kién dua vao phdn xa khong diéu kién

Duya vao phin xa khong diéu kién c6 thé chia phin xa cé diéu kién thanh cdc loai khac
nhau 1a phdn xa cé diéu kién dn uong, phdn xa 6 didu kién tie vé, phdin xa cé diéu kién dinh
hiomng.

a. Phdn xa c6 diéu kién dn uong

Loai phin Xa nay bao gém 14t ca nhimg phén xa do hoat dong clia 6ng tiéu hod nhu phin
Xa ti€t nudc bot, ti€t dich vi, tiét dich ruot, cir dong nhai, nudt, clt déng ciia miéng, thuc quan,
da day, ruét v.v...

b. Phan xa c6 diéu kién tie vé

Loai phan xa nay bao gém nhiéu dang phan xa cé diéu kién phifc tap nham tra 10i céic

kich thich tdc ddng vao cac thu quan dé bao vé co thé, nhu phan xa trédnh duong khi nghe coi 6
t0, citi ddu khi di qua khung cira thdp...



Chuong XV1. SINH LY HOAT DONG THAN KINH CAP CAO 277

. Phdn xa c6 diéu kién dinh huong
Loai phan xa nay bao gém tat cd nhimg phan xa nhim xdc dinh phuong huéng cia kich
thich, nhu phan xa quay dau, li€c mat, gio tay, chan vé phia cé téc nhan kich thich...

5.2. Phdn loai phdn xa c6 diéu kién dua vao vi tri cda co quan thu cam

Tuy thudc vao vi tri cla co quan thu cam bj kich thich, cé thé chia phan xa cé diéu kién
thanh hai loai 1a phan xa cé diéu kién v4i thu quan ngoai va phan xa ¢ diéu kién véi thu quan
trong.

a. Phdn xa c6 diéu kién véi thu quan ngoai

Phan xa c6 diéu kién v6i thu quan ngoai 1a nhimg phan xa ma kich thich ¢6 diéu kién tc
dong vao cdc thu quan ngoal, nhu tdc dong vao tai, mét, mii, da, ludi... Céc,phan xa cé diéu
kién v4i thu quan ngodi ¢6 thé dugce thanh lap déi véi cac tdc nhan kich thich 4nh sdng, 4m
thanh, mui, vi, ¢o hoc, nhiét hoc...

b. Phdn xa cé diéu kién véi thy quan trong

Phan xa c6 diéu kién v&i thy quan trong 1a phan xa ma kich thich c6 diéu kién tdc dong
vao thu quan trong nhu néi thy quan & co, gln, da day, bang quang... Vi du, vira cho ché an vira
bom hei vao da day cia chd. Sau nhiéu 1an két hgp nhur vay thi ciing thanh lap duoc phan xa cé
diéu kién tiét dich vi khi khéng cho ché an ma chi bom hoi lam cang da day ctia ché. Trong
trudng hop nay, kich thich cé diéu kién 12 viéc bom hoi vao da day cta chd. Khi da day cang
hoi, cac thu quan trong thanh cta da day bi kich thich. K&t qua 14 sau mét sé 14n két hop, chi
cAn bom hai vao da day 1a dich vi duge tiét ra.

C6 thé thanh lap phan xa c6 diéu Kién vdi thy quan trong déi véi nhiéu loai tdc nhéan kich
thich khac nhau nhu tiéu hod, ho hap, bio vé, diéu hoa thian nhiét. Pé c6 thé thanh lap duoc
phdn xa c6 diéu kién véi cic thu quan trong thi cdc tdc nhan kich thich ¢é diéu kién phai tic
dong dugc vio cic thu quan trong nhu cac thy quan & niém mac da day, phdi, da con va cdc
mach méu 16n... Trong trudng hop niy, tic nhan kich thich khong diéu kién ¢6 thé la thic an
hodc cic chat hod hoc trong mdu, néng dd cacbonic trong phé bao...

Céac phén xa c¢6 diéu kién dugc thanh 1ap vai cdc co quan thy cam ban thé cda co van
ciing 13 phan xa c6 didu kién vdi cac thy quan trong. Nhitng phan xa nay gitp cho co thé diéu
hoa va phoi hop dong téc khi hoat déng, lao dong va trong viéc chuyén déng clia co thé.

Céc phan xa cé diéu kién vdi cdc thu quan trong kho thanh 1ap hon so véi cdc phan xa cé
diéu kién véi cdc thu quan ngodi. Viéc thanh lap phan xa cé di€u kién véi cac thu quan trong
thudmg dai hon nhiéu so vdi viéc thanh lap phdn xa ¢6 diéu kién véi cdc thu quan ngoai. S6 ldn
két hop giffa tic nhan kich thich khong diéu kién véi tdc nhan kich thich c6 diéu kién thudng
nhiéu. Khong nhimg qud trinh thanh 1ap phan xa c6 diéu kién véi thu quan trong khoé hon va kéo dai

hon ma viéc tic ché chiing ciing khé khan hom cdc phan xa cé diéu kién v6i cdc thu quan ngoai.



278 SINH LY HOC DONG VAT VA NGUOI

5.3. Phan loai phdn xa cé diéu kién dua véo tinh chdt cua tdc nhdn kich thich

Dua vio tinh chat cfia tc nhan kich thich c6 diéu kién c6 thé chia thanh cdc loai phan xa
¢o diéu kién sau:
a. Phdn xa c6 diéu kién vai tac nhan kich thich dudi ngiong

Vi du nhu ngudi mil ¢6 thé tranh duge cdc chuéng ngai vat mac dit ho khong nhin thdy.
Khi ngudi ta di, khong khi s& bi don vé phia trudc va khi gap chuéng ngali vat, chiing bi doi trd
lai. D&i véi ngudi sdng mat, ludng khong khi bi doi tré lai doé rdt nhe, dudt muc ngudng Kich
thich nén khong gay ra phan tng nio. D61 vdi ngudi mi, qua nhiéu 1an di lai, ddn dan ho c6 thé
cam nhan duoc su phan héi cliia khong khi doi lai tir chudng ngai vt va thianh 1ap duoc phin xa
co diéu kién tranh cdc chudng ngai vat do.

b. Phdn xa cé diéu kién ddiu vér

D6 1a nhitng phan xa cd di€u kién duoc thanh lap vdi ddu vét cia tac nhan kich thich con
dé lai trén ndo sau khi dd ngimg tac dong. Vi dy, khi bat dén thi khong cho ché an. Sau dé, tat
dén va chd khoang 20 gidy sau mdi cho ché an. Sau nhién 14n nhu vy cling thanh lap dugce phan
xa c6 diéu kién tiét nudc bot voi dnh dén. Nhung khi deén con bat sang, chd chua tiét nuée bot.
Chi khi den da tat khoang 20 gidy, ché mdi tiét nudc bot. S di nhur vay {4 do sau khi dnh dén di
tat, luéng hung phan do né gay ra vin con luu lai trong vo ndo mét thoi gian va phén xa c6 diéu
kieén da duoc thanh 1ap véi ddu vét cla tdc nhan kich thich 1a dnh dén. Nh¢ hoat dong cua vo
ndo, khoang cach thoi gian sau khi ngimg kich thich da te& thanh tin hiéu bdo trude sy xudt hién
cha phan ting nao do6 trong co thé.

¢. Phdn xg c6 diéu kién véi tac nhan kich thich thoi gian

Loai phan xa nay rat phd bién trong doi sdng hang ngay. Vi du, trong chin nuéi ngudsi ta
thudng cho gia stic 4n vao nhing gio nhit dinh. Sau mét thdi gian, cit dén gidr an 1a chung Ly
tiét nudc bot va ¢6 khi con kéu réo doi an. Trong viéc nudi day tré em, viéc cho tré an ding giv
la rdt quan trong. Néu tré dugc an ding gio thi nude bot sé dugc tiét ra nhiéu, ¢é cam gidc ngon
miéng hon va an dugc nhicu hon. Con néu cho tré an khong *“diing bita” thi nuéc bot tiét ra it va
an dugc it hon. Nhu vdy, phan xa cé diéu kién vai tdc nhan kich thich thoi gian 12 co s& sinh 1y
hoc dé hinh thanh nén nép hoat dong theo thdi gian bi€u trong sinh hoat hang ngay ciing nhu
trong hoc tap va lao dong ctia con ngudi.

d. Phdn xa c6 diéu kién do tdc nhén kich thich dwoc Iy

Maéi thir thudc khi vao co thé déu gay ra nhitng phan iing nhat dinh. Dua vao tinh chat dd,
c6 thé gay phin xa cé diéu kién v6i cdc loai thudc. Vi du, vira tiém apomocphin - loai thudc gay
nén mura - cho cho, vita cho chudng reo. Sau nhiéu I1dn nhit vay, ddn din chi cho chuéng reo ma
khéng tiém thudc thi ché ciing nén mita.
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e. Phdn xa co diéu kién cap cao

Loai phan xa c6 diéu kieén dugc thanh lap dua trén phan xa khong diéu kién duoc goi 2
loai phan xa c6 diéu kién cdp 1. Loai phin xa cé diéu kién dugc thanh 1ap dua trén phén xa ¢
diéu kién cap ] dugc goi 1a phan xa ¢6 di€u kién cdp 2. Dua trén phan xa c6 diéu kién cip 2 ¢6
thé thanh 1ap duge phan xa cé diéu kién cap 3 v.v... Vi du, néu két hop sur tic dong nhiéu 1dn
giffa viec cho ché an va bat den thi chi can bat dén 1a chd tiét nudce bot. Sau khi phan xa cé diéu
kién i€t nuGe bot vai dnh deén da duge cing ¢6 va trd nén bén vimg, néu vira bat dén vira cho
chuong reo thi dan ddn chi can cho chuodng reo la ché ciing tiét nudc bot. Phan xa cé diéu kién
tiét nudce bot véi anh den dugce thanh lap dya trén phin xa khong diéu kién ti€t nudc bot vdi thiic
an nén dugc goi la phan xa ¢6 diéu kién cdp I. Phan xa cé diéu kién tiét nudc bot véi ti€ng
chuéng dugce thanh lap dua trén phan xa cé diéu kién tiét nude bot véi dnh dén duge goi 1a phan
xa co didu kién cdp 2... ‘

Céc phan xa ¢6 diéu kién khong chi duge thanh 1ap vdi cac tdc nhan Kich thich don ma
chiing cdn dugce thanh 1ap vdi 16 hop cac tac nhan kich thich. Cac t6 hop tac nhan kich thich ¢
thé déng thoi hoidc néi tiép tic dong lén mét hay nhiéu co quan thu cam. Trong trudng hop nay,
phan xa c6 diéu kién ¢ su tham gia clia nhiéu nhém noron trén vo ndo. Cdc nhém noron nay sé
ph&i hop vGi nhau tao thanh cic hé théng chitc nang nhat dinh. DS chinh la co sd sinh ly hoc
cha viec da dang hod cdc phuong phip day hoc dé gitip hoc sinh ti€p thu bai mot cdch himg thd
va nhanh chong.

Miic do thanh lap phan xa c6 diéu kién cip cao phu thudc vao mitc dd tién hoa ciia dong
vat. O ché, c6 thé thanh Yap dugce phan xa c6 diéu kién cdp 4, con & ngudi ¢6 thé thanh lap dugc
phan xa cé diéu kién cip cao hon nhiéu. Hon nifa, & nguoi, nhiing phan xa ¢é diéu kién sau
khong chi dita vio mot phan xa ¢6 diéu kién trude ma ¢6 thé dya vao méi lién quan phic tap cla
nhiéu phin xa trudc. Vi th€ kho ¢6 thé chi ra mét cdch rach roi hanh vi nao la phan xa c6 didu
kién cap may.

Dai véi con ngudi, mitc do thanh 1ap phan xa c6 diéu kién cip cao phu thugc vao sy phat
trién ca thé, vio su phat trién va hoan thién cia h¢ thin kinh.

Co s& sinh 1y hoc clia qud trinh nhan thdc chinh 1 su thanh lap phan xa cé diéu kién cap
cao. Nhitng khdi niém diu tién coa con ngudi vé th€ gidi ty nhién cling nhu vé xa hoi dugce hinh
thanh dia vao nhitng phan xa khong diéu kién, rdi lai dua vao nhimg khai niém dé dé€ hinh
thanh nén nhirng khdi niém mdi, nhitg ki€n thifc mai.

6. Ung dung phan xa c6 diéu Kién
Co thé dong vat, dic biét 12 nhimg dong vat bac cao chi ¢6 thé tén tai va phdt trién khi
ndo chiing gifr dugc mai can bang v6i moi trudng xung quanh.

Phan xa ¢6 didu kién véi nhiing biéu hién muén hinh, muon vé, phong phi va phitc tap
vin la phuong thiic hoat dong chung nhat clia v6 ndo, 12 co ché toan nang cla hoat dong thin
Kinh cap cao, 1 co s& can ban ciia qua trinh thich tng cd thé, gitip cho co thé trénh duge nhimg
tai nan c6 thé xay ra, biét dugc huéng va cach tim thirc an dé sinh séng.
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Trong qud trinh séng, phan xa c6 diéu kién luon thay doi, hoan chinh giip co thé thich
nghi véi hoan canh séng. Ngugc lai, nho hoat dong phan xa ¢é di€u kién ma trang thdi hoat
dong chung cila vé nio cling duge hoan chinh. Phan xa c6 diéu kién da duge ting dung nhicu
trong chan nuoi, trong y hoc, hoc tap va gido duc, thé duc thé thao, diéu khién hoc, phong sinh

hocv.y...

[11. UC CHE PHAN XA CO PIEU KIEN

Hoat dong thdn kinh bao gdm hai qud trinh doi 1ap va thoéng nhit voi nhau. D6 la qua
trinh hung phén va dc ché. Qud trinh hung phan gay ra phan xa va qua trinh ttc ché ¢6 tac dung
kim ham phan xa. Hoat dong binh thutng ctia vd ndo dugc thuc hién nhd su tidc dong qua lai
gifta hung phén va tc ch&. Hai qud trinh d6 luon song song ton tai, khéng lic nao tich roi nhau
va lién quan mat thiét vdi nhau trong hoat déng thin kinh néi chung va hoat dong clia vo ndo
n6i rieng. DG 1a hai qud trink co ban trong hoat déng thin kinh cdp cao. Bdi vay, qua trinh tc
ché ciing 1a mot dang hoat dong rit quan trong ctia hé than kinh.

Dua vao dicu kién san sinh ra ttc ch€ trong vo nao, Pavlov da chia trc ché thanh hai loai:

- Uc ché ngoai (ic ch€ khong diéu kién).

- U ché trong (trc ché ¢6 didu kién).

1. Uc ché ngoai
1.1. Pdc diém cuia tic ché ngodi
Uk ché ngoai la loai tic ch€ ma nguyén nhan gy ra (c ché ndm ngoai cung phan xa b ic
ché va thuding lién quan v6i sy xuét hién mot tieu diém hing phan méi, mot phan xa mdi. Uc
ché ngoai co cac dic diém co ban sau:
- Uc ché ngoai ¢6 tinh chat bam sinh.
- Uc ché ngoai dac trung cho tdt c& cdc bo phan cia hé than kinh trung wong.

- Ut ché ngoai xudt hién khong can c6 bat k¥ su luyén tap nao trude.

1.2. Phén loai tic ché ngoai

Uc ché ngoai dugc chia lam hai loai 12 e ché ngoai lai va e ché vuot han.

a. Uc ché' ngoai lai

Uc ché ngoai lai la loai itc ché chi xudt hién khi c6 mgt tdc nhdn mdi, la tdgc dong cung
mot hic v6i tdc nhdn gay phdn xa c6 diéu kién, lam cho phdn xa yéu di hodc mdt hin.

Vi du, thanh Iap phan xa c6 diéu kién tiét nuéc bot véi 4nh dén & ché. Khi phan xa dang
dugc thue hién, néu ta dinh nhe vao chan ché thi phan xa s& ngimg va ché khong tiét nude bot
nifa. S§ di ¢6 ttc ch€ ngoai lai 1a do khi ¢6 cdc tac nhan mdéi, la s€ lam xudt hién nhitng qua trinh
hung phén m6i. Theo quy ludt cam dng trong hoat dong thin kinh thi khi mot qué trinh hing
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phan dii manh xuat hién trén vo ndo s& lam cho mot s6 trung khu khac bi ¢ ché. Trong cudc
song cha con ngudi cd thé thay tc ché ngoai lai trong nhiéu tredng hop. Ching han trong céc
cudc thi dau thé thao. nhitng diém méi la vé san bii, trong tai, ¢d dong vién v.v... ¢é tic dung
nht mot cai “phanh” lam anh hudng téi thanh tich thi dadu. Do d6 méi ¢6 tam 1y “loi thé san
nha”.

Uc ché ngoai lai chi xudt hién khi tidc nhan ngoai lai cdon mang tinh chit méi la. Khi tic
nhan ngoal lai tic dong nhiéu lan sé khong con gay duge tc ché nita, cho nén e ché & tit dan
hoic bi€u hién khong rd nét. Nhimg phan xa ¢6 diéu kién manh hoac bén viing thudng it chiu
anh hudng clia fic ch€ ngoai lai hon so vé6i cdc phan xa yéu hoac khong bén viing. Mitc do thé
hién cua e ché ngoai lai con phu thudc vao trang thdi sinh 1y va trang thdi tam 1y cua co thé,
ciing nhur phu thuéc vio kiéu hinh than kinh. Khi vo ndo khoé khodn, siic tap trung tu tudng cao
thi tc ché ngoai lai ¢ anh huong it hon.

b. Uec ché vugt han

Uc ché vt han la loai e ché chi xudt hién khi tdc nhdn kich thich vuor qud gidi han vé
cuong do, hodc vé thoi gian tac déng, hodc vé tin s6 tdc déng cua tdc nhdn kich thich. Né1 mot
cich khac, ttc ché vurot han xudt hién khi tdc nhan kich thich hoac qud manh, hoac qud don dap
hodc tac dong qua kéo dai.

Vi du, thanh lap phan xa ¢é diéu kién tiét nudc bot o ché vé ti€ng chudng nhe nhe, thong
tha. Néu go chuong that manh, hodc that nhanh, hodc thét Jau thi phan xa khong xay ra hodc sé
bi dap tit. Hién tugng nay phi hop véi quy lugt “lugng dai - chdt déi”. Khi lugng kich thich t6i
mot gidi han nao dé thi chat d6i, hung phan chuyén thanh tic ché, tdc dung Kich thich d6i thanh
tac dung kim ham.

Mat khdc, nhiéu ldc ban thian viéc tang hung tinh clia cdc trung khu duéi vo tham gia vao
viéc hinh thanh mot phan xa nao dé ciing 1a nguyén nhan gdy ra ttc che vuot han. Viduy, khi con
vat qua déi thi cudng do phin xa c6 diéu kién giam di 16 rét, lugng nudc bot sé tiét ra it hon.

D6i voi cac noron ludn luodn tén tai mot gidi han vé cudong do hung phin dudi tic dong
cha tdc nhan kich thich cé cwong do gidi han. Néu kich thich vuot qud gi6i han thi hung phén s&
chuyén thanh tc ché. Vi vay, tc ché vuot han 1a qué trinh thin Kinh c6 tinh chat bao vé¢ noron,
gifip cho noron khi mét moi s& duge nghi ngoi dé phuc héi.

2. Uc ché trong

2.1. Pdc diém cua iic ché trong

U ché trong 12 loai tic ché¢ ma nguyén nhan gdy ra vc ché nam ngay trong cung phin xa
bi \ic ché.

- Uc ché trong ¢6 tinh chat tap nhiém, duge hinh thanh va phat trién trong qua trinh séng

clia ca thé.



282 SINH LY HOC DONG VAT VA NGUO!

- Ut ch€ trong dac trung cho hoat dong ctia vo nao nén néu vo nao b ton thuong thi s&
anh hudng 131 Gc ché trong.

- Uk ché trong chi xudt hién trong nhimg di¢u kién nhat dinh va thuong xuat hi¢n khi diéu
kién hinh thanh dudmg lién hé than kinh tam thdi bi phéd v&.

2.2. Phan loai itc ché trong va y nghia sinh hoc cia ching

Bat ki duong lién hé thdn kinh tam thdi nao néu khong dugc cing 6 thi déu bi phd v&.
Tuy thugce vio cdc cich khong cling ¢§ phan xa ¢6 di€u Kién ma ngudi ta chia thanh bon loai tc
ché trong:

- Uc ché tat dan.

- Uc ché cham.

- Ut ché phan biét.

- Uc ché c6 diéu kign.

a. Uc ché 1t ddn

Né&u phan xa cé diéu kién dd dugc thanh lap réi sau dé khong dugce cing ¢6 tiép thi phan
xa s€ yéu dan va cudi cung 1a khéng con xuat hién nita.

Vi du, thanh 1ap & ché phan xa cé diéu Kién ti€t nudc bot v6i su tdc dong cua ti€ng mdy
go nhip. Sau khi phan xa ¢6 diéu kién di duge thanh lap, méi lan cho tiéng mdy g6 nhip tic
dong, ché sé ti€t 10 giot nuée bot. Sau dod, néu cho tiéng mdy gd nhip tic dong ma khong cho
ché an thi cudng do phan xa s& giam dén thé hién & s§ giot nude bot gidm dan va cudi cung la
ché khong 1iét nudc bot nira. Co thé thdy rd diéu dé qua bién ban thuc nghiém dudi day:

Hinh 52. Bién ban thyc nghiém rc ché tit dan

Théi diém 10h08' | 10h10’' | 10h12' | 10h14' | 10h17' | 10h20° | 10h25' | 10h27' 10h28"

S8 giot nude bot 10 7 6 5 4 3 1 0 0 ‘

Qua bién ban trén cho thay lic ddu ti€ng mdy gb nhip gay phéan xa 10 giot nudc bot. Khi
phan xa c6 diéu kién tiét nude bot khong duoc cling c6, s§ nude bot dugc tiét ra it ddn: tir 10
giot; sau 2 phit con 7 giot; sau 4 phiit con 6 giot; sau 6 phiit con 5 giot; sau 9 phiit con 4 giot;
sau 12 phiit con 3 giot; sau 17 phiit con 1 giot va sau 19 phit chd khéng tiét nuée bot nita, phan
xa da tat han.

Nguyén nhan cua hién tugng nay 1 do phan xa ¢é diéu kien khéng duge cling 8 nén tic
dung duong tinh cha tdc nhan kich thich ¢6 diéu kién da trd thanh tic dung am tinh. Tuy nhién,
qua trinh dc ché nay chi cé tdc dung tam thoi. Néu dé ché nghi mot thdi gian thi phan xa co
diéu kién lai dugc phuc héi.

Téc do tat ddn cha phan xa ¢6 diéu kién phu thuoc vao nhidu yéu to:

- Tan s6 lap lai cua tdc nhan ¢6 diéu kién ma khong dugc cing ¢S cang 16n thi phan xa
cang chéng bi dap tat.
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- Mifc do bén vimg clia phan xa ¢6 diéu kién: phan xa cang bén vimg thi cang khé bi dap tat.

- Ki€u than kinh cua cd thé: nhimng cd thé thuoc kiéu thin kinh manh, can bing nhung
khong linh hoat thi phan xa thuong bén vimg, kho bi dap tat. Con d6i véi nhitng cd thé thudc
kiéu than kinh manh nhung khong can bing hoac kiéu thin kinh y&u thi phdn xa c6 diéu kién
thudng dé bi dap tat.

Toc do phuc hoi cha phan xa cd diéu kién sau khi da tat phu thudc vio mirc do, do sau
cha qué trinh dap tat, phu thugc vao nhip do lap lai ctia qua trinh dap tat, vao tinh chat cda phan
Xa, vao kiéu hinh than kinh.

Nhu vay, {c ché tat ddn 12 mot qué trinh thdn kinh gidp cho co thé dong vat va ngudi
quén di nhimg phan xa cii da 161 tho va khong con cén thiét nifa, tao diéu kién cho co thé hinh
thanh dugc nhitng phan xa thich nghi hon vdi cac diéu kién séng méi. Do dé, iic ché tat din lam
cho cd thé 1iét kiém duge ning lugng v

Gan day, mot s6 tic gid cho rang hién tugng “quén” chi 1a tam thoi, vi trén vo ndo ¢6
nhimg “trung khu nhd”, nhirng “kho luu trif” thong tin. Vi vdy, ¢é nhimg diéu twong nhu di
“quén han™ tir 1au, mot lic nao do lai duge nhd lai “rhu in”.

b. Uc ché cham

Uc ché€ cham (irc ché tri hoan) 12 loai tc ché xuat hién khi khodng céch thoi gian giira tic
nhan kich thich ¢é di¢u kién va tic nhan kich thich cing ¢6 bi kéo dai ra trén 4 phit. Vi khoang
thoi gian gifra hai kich thich b kéo dai ra nén trong ltic chua dugce cing ¢d, tdc nhan kich thich
cd dicu kién da gay ra qua trinh (c ché.

Binh thudng, khi cho tdc nhén kich thich ¢é diéu kién tic dong chi sau 1-3 giay la phan
xa xay ra. Nhung néu khi thanh lap phan xa cd di¢u kién, sau khi tdc nhan kich thich c6 diéu
kién tdc dong tuong d6i 1au (vai chuc gidy hay vai phiit) mdi ciing c6 thi phan xa cham xay ra.

Vi du, vira cho chd an vira bat den, khi phan xa da duoc thanh lap chi can bat den, sau vai
giay ché da tiétl nudc bot. Con néu trong khi thanh 1ap phdn xa ¢é diéu kién, bat den réi cho mot
vai phiit méi cho ché an thi khi phan xa ¢6 diéu kién da dugc thanh lap, lic bat dén ché chua
tiét nudc bot ngay ma phai chd vai phit sau ché mdi ti€t nudc bot. Thai gian tir khi bat dén cho
161 khi ché ti€t nude bot chinh 12 théi gian e ché cham ¢o tc dung.

Hién tuong 1am cham phan xa ¢d diéu ki¢n la k€t qua cla sy phat trién tic ché bén trong,
lam cho trong thoi gian tir liic tdc nhan kich thich ¢6 diéu kién tic dong dén khi c6 phan xa,
noron vo nio 6 trang thai e che.

Uc ché cham ciing phy thudc vao nhiéu y&u té:

- Céc t€ bao vo nao khoé khoan dé thanh lap dc ché. Né’q 1€ bao vo ndo cdn non, thiéu
luyén tap hoic suy yéu, gia céi thi khé thanh 1ap tc che c6 diéu kién.

- Céc phan xa manh kh6 tri hoan hon cdc phan xa vira phai. Kich thich ¢6 diéu kién manh
thi phén xa c6 diéu kién kho tri hoan.

- Néu tang din thdi gian tri hodn thi dé thanh lap c ché cham.
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- Trang thai sinh 1y, tam ¥, kiéu hinh than kinh cling anh huémg dén {tc ch€ cham.

- O dong vat rdt khé thanh 1ap itc ché cham, con & ngudi thi dé hon. O tré em kho thanh
1ap e ché cham hon so véi ngudl 16n.

Uk ché cham ¢6 vai tro rat quan trong déi vdi dong vt va con ngudi. N6 lam cho phan xa
xay ra diing lic, ding chd, gitip cho hoat dong dat hiéu qua cao, tiét kiém nang lugng va gidp
cho co thé dé thich nghi véi diéu kién s6ng.

Uc ché€ cham 1a co s sinh 1y cla tinh kién tri, binh tinh, cita sy kiém ché. Uc ché cham
tao diéu kién cho co thé dinh hudng t6t trong moi truong, nhd dd ¢6 thé chon thdi diém, vi tri va
cdch thirc hanh dong dat hiéu qua cao.

¢. Uc ché phan biét

Trong qua trinh s6ng, dong vat va con ngudi di tién hanh phan biét rat nhiéu tdc nhan
kich thich giéng nhan l1am cho phan xa chi xuft hién khi cé tdc nhan kich thich nhat dinh ma
khong xudt hién khi ¢6 nhiing tdc nhan kich thich twong ty nhu vay. C6 dugce diéu d6 1a do cic
tadc nhan gay phan xa thi dugc cing ¢6, con cic tac nhan twong tu thi khong duge cing ¢o. Co s¢
cGa hién tuong nay chinh 12 &c ché€ phan biét,

Uc ché phan biét 12 Joai ¥ ché lam mat phan xa véi cAc tdc nhan gan giéng véi tic nhan
c6 diéu kién, gitip co thé phan biét dugc cdc kich thich cling thé loai gin gidng véi nhau.

Vi du, thanh lap & ché phan xa ¢é diéu kién ti€t nudc bot Vi tiéng mdy 6 nhip cd tan s§
100 Jan/phut. Khi phan xa di duoc thanh lap, lic ddu tiéng mdy gé nhip c6 tdn s¢ 80 ldn/phuit
hay 120 lan/phiit cling déu gay phan xa ¢6 diéu ki¢n tiét nude bot. Sau dé chi cling co phén xa
c¢6 diéu kién vai tiéng mdy go nhip 100 1an/phit ma khéng cing ¢6 phin xa véi tiéng mady go
nhip 80 hay 120 lan/phdt thi phan xa véi ti€ng mdy go nhip 80 hay 120 lin/phiit sé tat din réi
mdt han. D6 1a hién tuong phan biét hoan toan.

S& di ¢6 hién tugng nay la do hung phin & trung khu phan xa c6 diéu kién trén vo nio khd
manh. N6 lam cho tic ddng clia cac kich thich cung loat, gdn gidng véi kich thich ¢é diéu kién
bi tic ché.

Uc ché phan biét phu thudc vao nhiéu yéu té:

- Téc nhan phan biét cang gidng tac nhin duong tinh cang khé thanh 1ap tc ché phan biet.

- Téc nhan phan biét phai c6 cudng do tueng dwong véi tic nhan duong tinh méi dé thanh
1ap ttc ch€ phan biét.

- Kha nang thanh lap ttc ché phan biét tang dan trong qud trinh phat trién chiing loai ciing
nhur trong qua trinh phat trién cd thé. Pong vat & bac thang tién hod cang cao ciang ¢6 kha nang
phan bigt tinh vi hon. O tré em khé thanh lap wc ché phan biét hon & ngudi 16n.

Uk ché phan biet rt quan trong d6i v6i sy 16n tai, thich nghi va phat trién clia co hé. N6
lam cho co thé phan ng mét cach chinh xdc véi cdc tac nhan kich thich. Trong qud trinh song,
moi lic déu ¢6 nhimg kich thich tuong tu nhe nhau tic dong dén co thé va gita nhimg kich
thich d6 chi ¢6 mot s0 nhé bio hiéu nhimg thyc t€ quan trong véi doi song clia co thé. Uc ché
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phan biét gidp co thé chon ding dugc kich thich dé dé tra 18i va chon dugc cach phan tmg phu
hop nhat dé tra 101, gidp co thé dé dang thich nghi voi diéu ki¢n séng.

d. Uc ché c6 diéu kién

Mot tic nhan kich thich vo quan nao do6 tic dong cling lic véi mét phan xa ¢6 diéu kién
s€ 1r0 thanh tic nhin kich thich ¢é diéu kién. Néu cho tdc nhan kich thich ¢6 diéu kién dé két
hop v6i mot kich thich vo quan khic ma khéng duge cling ¢d, sau mot 8¢ 1dn, t6 hop kich thich
d6 s€ lam xudt hién qua trinh iic ché ¢6 diéu kién.

Vi du, sau khi thanh 1ap phan xa c¢ diéu kién véi tiéng mdy g& nhip, cit méi 14n cho tiéng
may gd nhip tdc dong lai 4p mi€ng dong lanh 5°C vao da ché ma khong cho ché an thi phan xa
tiét nudc bot s& giam dan va cudi ciing mat han. Trong trudng hop nay, phan xa c6 diéu kién tiét
nuée bot mat nhanh hon so véi trudng hop tic ché tit dan.

Muon thanh 1ap duge tdc ché c6 di€u kién, sy phdi hgp gilta hai loai tdc nhan kich thich
nay phai rat ngan, chi vai gidy. Néu thoi gian dai qud 10 gidy thi tdc nhan d6 trd thanh tic nhan
duong tinh ctta phan xa c6 diéu kién md6i.

Nhu vay, @c ché ¢6 diéu kién 14 loai tic ch€ phan biét phiic tap.

Uc ché c6 diéu kién phu thuoc vao nhiéu yéu 16:

- Tac nhan duong tinh cang yéu, tdc nhan fc ché cang manh thi cang dé thanh 1ap tc ché
¢é diéu kién.

- Téc nhan ¢ ché tac dong trudc dé gay tc ché ¢ diéu kién hon.

- T6¢ 66 hinh thanh vic ché€ ¢6 diéu kién phy thuge vao ki€u hinh thdn kinh.

3. Su lién quan giira cac ite ché

Trong thuc &, cic loai e ché it khi tén tai riéng 1€, ma thuong 6n tai song song trong vo
ndio va tic dong qua lai 1an nhau. Mot qud trinh i ché nay 6 thé 1am tang hosc lam giam mot
qud trinh &c ché khdc. Khi mot qud trinh e ché nay lam tdng mot qud trinh e ché khdc thi goi
1a hién tuong cong ttc ché. Con khi mot qué trinh e ch€ nay lam gidm hoac lam mét di mot qud
trinh tic ché khdc thi goi 12 hién tugng giai thodt tc ché (hay tan iic ché).

Sau khi vb ndo bi tdn thuong, cic qud trinh e ché s& gidm hodc ¢6 thé mat di. Sau céc
phiu thuat cit bo timg phan vo ndo, tic ché ciing bi pha huy. Sau d6, tic ché€ c6 thé duge héi
phuc, nhung qué trinh hai phuc tic ché khé khan va mat nhiéu thai gian hon so véi viéc phuc hoéi
cac phan xa c6 diéu kién, nhit 12 cdc loai (e ché trong. Trong réi loan thin kinh thyc nghiém do
nhiém doc, ¢ ché trong ciing bi phd huy. Trong trudng hgp nay, do dc ché gidm manh nén
hung phan lan toi rong rdi mot cich bénh 1y trén vo ndo.

N6i t6m lai, ttic ché khong phai 1a trang thdi nghi ngoi cha vo ndo ma dé la mot qud trinh
hoat déng tich cuc, tinh vi clia cdc 1€ bao vo ndo, boi vi:

- Uc ché bao gio ciing 12 két qua tic dong cha cdc kich thich bén ngoi lén vo nio thong

qua cdc thu quan.
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- Qud trinh tc ch€ tic dong tich cuc c6 téc dung lam giam, lJam mat phan xa hodc lam
giam, lam mat mot qua trinh tc ché khdc.

- Sau khi vo nio bi tn thuong hodc réi loan chitc nang vo ndo, qud trinh dc ché s€ giam
di hoac m4t di, nhung sau dé lai c6 thé duge héi phuc.

B&i vay, tic ché ¢ mot vai trd to 1on doi vér doi song clia dong vt va con ngudi. Qud
trinh tic ché givip cho co thé phan biét dugce céc kich thich dé loai bo nhiing kich thich khong
cn thi€t va chi phan tng vdi nhimg kich thich ¢6 lgi cho doi séng co thé. Do d6, iic ché lam
giam nhimg hoat dong khong can thiét ciia co thé, dam bao tiét kiém nang lugng va phuc hoi
cac t& bao. Uc ché con gép phin 1am thay déi phan ing cia cg thé cho phit hop véi diéu kién
moi truong luon ludn bién déi, 1am cho co thé d& dang thich nghi véi ngoai canh. Uc ché 1a co
s& sinh 1y ctia tinh kién tri, su so sdnh, cia moi k¥ nang, k¥ xao ciia con ngudi.

IV. GIAC NGU

1. TAm quan trong cta giic ngd
Ngt rat can thiét cho viéc phuc hdi kha nang lam viéc cua nido cling nhu cho sirc khoé néi
chung clha ngudi va dong vat. Ngii 1a mét nhu cdu co ban clia ¢o thé, con cdn hon an. Néu mat
ngl trong mot thdi gian nhat dinh thi dong vat sé chét. Vi du, chd 1én mat ngu 10-12 ngay 1a
chét, con cho con bi mét nga tir bén dén nim ngay da chét.
Nhu cdu thoi gian ngt thay d6i tuy cac loai dong vat va tuy tudi cla chdng. Doi vai tré
em ma&i sinh, nbu cdu ngii khoang 21 gi¢¥ mdi ngay va sau d6 giam dan (bang 53).

Baéng 53. Thai gian ngu cén thiét d ngusi theo tudi (gio)

S6 thir tu Tudi Thai gian ngl $6 thu ty Tudi Thai gian ngu
1 Sa sinh 21 6 7 11
2 3 thang 18 7 10 10
3 6 thang 14 8 14 9
4 12 thang 13 9 17 8
5 4 tudi 12 10 Ngudi lan 7

Nhip diéu thic, ngi cia dong vat twy thude vao su thich nghi ctia ching véi nhimg diéu
ki¢n sinh ton. Phdn Idn dong vat thiic ban ngay va ngi ban dém. Tuy nhién, ciing ¢6 mot s6
dong vat thuc dém, ngd ngay. D6 1a nhimg dong vat an dém nhu ci, meo, vac... 3 nguol, nhip
diéu thic ngay ngi dém la két qua ctta qud trinh phat trién ching loai va ¢6 tinh chat én dinh.
C6 nhitng nir y td tinh nguyén lam ca ba trong sdu nam lién. Trong sdu nam dé ho da thirc va
lam viéc vio ban dém va ngt vio ban ngay. Nhung khi khong tam ca ba nita, ho van khong
quen thic vio ban dém va ngd vao ban ngay ma véin thich duoc ngh vao ban dém va thac vio
ban ngay.
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2. Su bién doi cua co thé khi nga

Trang thai cua cd thé khi ngh ¢6 nhiéu dic diém khéc véi khi thic.

- Khi ngu, hoat dong cta hé than kinh trung uong thay doi hoan toan. Nhitng cam gidc, tri
gidc, phan iing d6i v6i cdc tac nhan kich thich tir moi truong bén ngoai giam di kha nhiéu hoidc
hau nhu mat hodn toan. Muitc d6 giam hoat dong cua hé thdn Kinh trung uong tuy thuoc vio dé
say clia gidc ngil, vao tinh trang sic khoé va tudi tdc. Khi ngh that say co thé hdu nhu khong ddp
ing voi bat ky mot tac nhan nao tir moi trudng bén ngoai. Khi sitc khoé t6t thi co thé thudmg ¢6
nhimg gidc ngl ngon. O ngudi gia gidc ngh thudng khong sau nén khi ngh dé ¢6 cac phan img
v6i cac tac nhan kich thich tir bén ngoai ciing nhu tlr bén trong co thé.

Mot trong nhiing biéu hién quan trong ctia gidc ngd 12 sy bi€n ddi hoat dong dién clia
nao, thé hién qua s thay déi vé dién ndo do. Khi thiic cac séng nhanh (séng alpha va beta)
chiém uu thé, con khi ngl cac séng cham (séng delta va theta) chi€m wu thé, Sy bién déi dién
ndo dé ciing dién bién theo cdc giai doan cla gidc ngd. O mbi giai doan, dién ndo dé ¢6 nhimg
dic diém riéng.

- Khi ngti, triong luc cha cic co giam di nhiéu, cdc bap co gidn ra. Sy giam truong luc
cha cac co khi ngl dién ra khong dong déu giita cdc nhdém co khdc nhau. Sy gidm truong luc
clla cic co & viing ddu va mat bit dau trudc, sau d6 lan din xudng cdc co & vang ¢6, than minh
va i chi.

- Hoat dong clia tat cd cdc co quan déu gidm xudng, trung binh giam tur 10 dén 20%.

- Hoat dong cla hé tuin hoan ¢ nhiéu bi€n déi: mau dén nhiéu vé ndo, gan, than; cdc
mao mach dudi da thuong gidn; nhip tim gidm khodng 20%, huyét dp ha khoang 10%.

- Nhip ho hap giam va déu hon, thong khi gidm Khoang 20%.

- Su loc nuéce tidu giam 61 50%, con sy tiét mo hoi lai tang #én rd rét, nhat 1a o tré em va
nguoi om.

- Nhin chung, qué trinh trao déi chat giam, trao déi co s& giam 13%.

Nho 4t ca nhiing thay déi dé6 ma co thé phuc héi duge cdu tric va kha nang hoat dong
clia cic ¢o quan.

O ngudi trudng thanh, qué trinh ngh thudmg trdi qua bon giai doan, tir giai doan san bang
(ngd thiu thiu), giai doan trai nguge, giai doan cuc k¥ trdi ngugce va cudi cung 1a giai doan e
ché thue thu (ngd say). Trong hai gity ddu cua gidc ngh, giai doan trdi nguge ddu 1ién xudt hi¢n
vao thot diém 120 phiit sau khi ngu thi€p di va kéo dai khoang 15 phit, két thic chu k¥ ng tha
nhat. Chu ky ngh thit hai kéo dai khodng 90 phiit va ciing két thiic bang pha ngt trdi nguge kéo
dai khoang 15-20 phiit. Mdi dém c6 4-5 chu k¥ ngt ndi tiép nhau nén moéi dém, pha ngi trdi
nguoc chi€ém 20 % thoi gian ngd, tirong duong 100 phat.

3. Ban chat cia gidc ngu

Giai thich vé ban chit cla giac ngd ¢6 nhiéu thuyét khac nhau.



288 SINH LY HOC BONG VAT VA NGUO!

3.1. Thuyét dioc to

Theo Legendre va Pieron thi trong qud trinh trao ddi chdt da sinh ra cdc doc td ¢6 tic
dung giy nghi. Sau khi sinh ra, cdc doc 1S nay sé tich tu lai trong mdu, khi da dat dén nong do
nhit dinh, céc chat nay tic dong 1én he than kinh va két qua la gay ra gidc ngu. Trong thdi gian
ngl ching s& duoc dao thai ra ngodi, tic dung cia chiing ciing yéu ddn va cudi cling 1a mat han,
khi dy co thé bat ddu thic day.

Tuy nhién, khi quan sdt & nhitng tré em sinh doi dinh nhau ngudi ta nhan thiy c6 trudng
hop hai em gdi sinh doi dinh nhau c6 hai ddu nhung chi ¢é mdt than va mot qua tim, nghia la
cing duge nuoi chung bdi mot dong mau, nhung hai em khong ngl cing mot lic. N6i mot cich
khéc, doc 6 trong mdu cita hai em ¢6 néng do dam dic nhw nhau nhung gidc ngl cta cic em lai
khéc nhau chiing td nguyén nhan gay ngi khong phdi 1a do cdc dgc t6 ¢ trong mdu cua cdc
em.. Nhu vay, trudng hop nay khong thé gidi thich ban chat clia gidc ngl bang thuyét doc 9.

3.2. Thuyét trung khu ngu

Bang thuc nghiém, Economo di ching minh rang trong ndo ¢ nhimg trung khu ngl.
Trung khu ngi nAm & Khu vic gianh gidi cla ndo gita va ndo trung gian va nam trong té chic
ludi, nén khi kich thich dién hoac kich thich hod hoc vio nhing viing nhdt dinh clia niio 6 thé
gay dugce gidc ngt & dong vat hoac danh thitc dong vat dang ngu.

3.3. Thuyét cua Paviov

Pavlov giai thich ban chit clia gidc ngu dua vao sy lan toa cua tic ché, Khi t€ bao vo ndo
bi mét, uc ché ¢ xu hudng lan tod ra xung quanh, din dan chi€m toan b v nio, thim chi lan
ca xudng cic trung khu dudi vo lam xudt hién gide ngit. Nhd d6 ma khoi phuc duge kha nang
hoat déng clia cac noron & vo nao. Khi kha nang hoat dong dwoc phuc héi gan nhu cil, e ché
tan dan, vo ndo tré lai trang thdi hoat dong. N6i mét cach khac, e ¢ché 1a mot gide nga cuc bo,
con giac ngu 1a moi e ché di lan rong. Do dé, 141 ca cdc yéu 10 ndo gay itc ché déu cd thé gay
ngn, nhu tiéng dong déu déu, am thanh don diéu, tac dong lién tuc khong cé ¥ nghia tin hiéu
VAN

4. Chiém baeo

Chigm bao 1a mot trang thdi hoat dong dac biét cia ndo khi ngil khéng say, vio lic mdi
ngl hodc liic sap thite day. Con khi ngi that say thi khong cé chiém bao. Dac diém coa cc hinh
anh trong chiém bao thudmg la phi 1y, ky quac, lam kiéu va thudng che ddu nguén géc cua kich
thich. Do d6, trong chiém bao, ngudi ta thudng ¢6 thé thay nhimg canh tugng khong thé tuong
tuong duge va nhimg su lién quan khong th€ ¢6 duge trong thuc €. $& di nhu vay 12 vi & phimg
pha chuyén ti€p cta gidc ngu (pha ¢ chiém bao), trén vé nio cé mot 50 diém khong bi tic ché.
Khi thic, mdi anh hudng chia ngoai canh déu dé dau vét tren vo ndo, trong dé ¢6 ca nhimg diu
vét ma ta khong y thitc duge. Khi ngit khong say, hung phan con t6n tai & mot diém nao dé
(thudng la diém hung phin manh khi thitc) lan toa ra mot s6 diém khdc khong theo h¢ thong
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logic nhu khi thuc va tao thanh nhimg hinh anh di ky. hodc nhimg sy viec vo ly trong chiém
bao. Boi vy, Sechenov da vi€t “...chiém bao 1a mot sy két hop chva hé xay ra giira cdc hién
trgng da xay ra”.

Chiém bao xuat hién c6 thé do nhiéu nguyén nhan, nhu bénh tat, déi khat, tu thé khong
thoai mdi, tinh thin cang thang, lo so, vui buén...

Toém lai, chiém bao 1a sy phan dnh mot cach dic biet thé gigi khdch quan ma ndo ngudi
“ghi” duge khi thic. Trong chiém bao, ngudi ta suy nghl chil yéu bang hinh anh va nhat la
nhimg hinh anh thi gidc. Nhung trong chiém bao, ngudi ta lai thi€u su.phé phdn vdi nhimg diéu
vo ly vé quan hé khong gian ciing nhu quan he thdi gian. Chiém bao 1a hinh thic phan dnh thé
gi61 khach quan. Do d6, & nhimng ngudi mi bim sinh, trong gidc chiém bao clia ho khéng c¢6 cdc
hinh anh vé thi gidc, boi vi trong ndo ciia ho chura hé c6 ddu vét vé anh Séng; & nhitng ngudi diéc
bam sinh, trong gidc chiém bao chia ho khong cé cic hinh anh vé thinh gidc, boi vi trong ndo
ciia ho chua hé c6 dau vét vé am thanh.

“Bong de” ciing 12 mot gidc chiém bao, nhung trong gidc chiém bao nay chi ¢é mot vai
diém & viing cam gidc hung phdn, con cdc trung khu van dong & trang thai tc ché thyc thy, nén
trong gidc chiém bao chii thé c6 cidm gidc khd rd nhung khong sao ¢l dong duoc. “Bdng de” ¢6
thé do nhiéu nguyén nhan nhu bénh tim, khi nghi dé tay ién tran hodc lén nguc, suy nhuge co
thé, mét méi, lo ling...

“Méng du” 1a mot gidc chiem bao nhung trong gidc chiém bao nay chi ¢6 mot s6 diém &
viing van dong hung phan, con cic trung khu cam gidc & trang thdi tc ché thyc thu, nén ngudi
mong du dimg day, di lai, lam mot s6 viéc... réi lai vé ngih ti€p ma sdng hom sau khi ngu day
khong con nhé gi vé su viéc trong mong. Tham chi cé ngudi trong gidc mong du con lam duge
mot s& viéc, tréo lén tudng nha hoac tréo 1én cay dé hdi qua hay ngdi vao ban lam bai tap... va
khi thic day ho khéng cé cam gidc 1a chinh minh dd lam nhimg viéc do.

“N6i m¢” ciing 1a mot trang thdi mong du, nhung trong trudng hgp nay, trung khu thic
chi khu trii & viing Broca (viing van dong néi).

V. CAC QUY LUAT CUA HOAT PONG THAN KINH CAP CAO

1. Quy luat chuyén tir hung phan sang ¢ ché

Day 1a quy luat ¢6 tinh chat chung cho hoat dong thin kinh. Bdt cit mét kich thich nao khi
da gay nén mot diém hung phdn trén vé ndo ma kéo dai thi sém hay muodn hung phdn sé chuyén
thanh stc ché rot din dén trang thdi buon ngi va dén gide ngu. Néu kich thich c6 ¥ nghia sinh
t6n 16n hodc duge tic dong dong thdi, phéi hop véi nhiéu loai kich thich khédc thi qué trinh
chuyén tir hung phin sang tic ché ¢6 thé dién ra chim hon. Con néu kich thich it ¢6 ¥ nghia sinh
tén hoac tic dong don doc thi qua trinh chuyén tir hung phan sang itc ché€ ¢6 thé dién ra nhanh
chéng, dot ngot. Du qud trinh chuyén tir hung phin sang Gc ch€ cham hay nhanh ciing déu trai
qua cac giai doan chuyén ti€p. Céc giai doan nay c6 th€ quan sat dugc trong qud trinh chuyén wr
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thitc sang ngl: bén giai doan cia gidc ngh. Trong nhimng giai doan nay, quy luat tuong quan
cudng do bi vi pham, tham chi bi dao 1on.

1.1. Giai doan san bdng

$ giai doan nay, tdt ci cac kich thich dd manh hay yéu déu dem lai mot cudng do phin
xa nhu nhau & mic d6 thap, hodc trung binh, hoac cao.

1.2, Giai doan trdi nguoc

O giai doan nay, kich thich manh gay ra phan xa yéu; tréi lai, kich thich yé&u lai gay phan

xa manh.

1.3. Giai doan cuc ky trdi nguoc

O giai doan nay, kich thich duong tinh gay phan ung am tinh va kich thich am tinh lai
gay phan img duong tinh.

Sau d6 1a trang thdi (rc ché hoan toan, trong dé moi tic nhan kich thich c6 diéu kién déu
khong gay dugc phan tng, co thé hoan toan ngh say.

Quy luat chuyén tir hung phén sang e ché c6 tdc dung bao vé rdt Ién déi véi cac 16 chic
than kinh cha vd ndo néi riéng va ddi véi toan bo co thé néi chung.

2. Quy luat lan toa va tap trung

Hung phén va ttc ché c6 thé dugc coi nhu don vi tam thei va don gian nhAt trong hoat
dong than kinh. Qud trinh hung phin hoic ¢ ché khi d3 xudt hién & mot diém nao dé trén v
nao thi khong & nguyén mot ché ¢ dinh ma c6 xu hudng lan tod, tir diém phat sinh lan ddn dén
sang nhitng phin xung quanh va dén mot pham vi nao d6 réi lat di nguroe trd lai, tap trung dan
vé diém ph4t sinh.

Pham vi va t6c d¢ lan tod, tap trung clia humg phan va e ché ty thuoc vao nhiéu yéu to:

- Cudng d6 cua qud trinh hung phan va tc ché. Cic qud trinh hung phin va wc ché manh
thudng ¢6 pham vi lan toa réng, toc d¢ lan toa va tap trung nhanh hon so véi cdc qua trinh hung
phan va c ché yéu.

- Trang thai noron cla vé ndo va trang thdi co thé, kiéu hinh thin kinh ciing anh huéng
dén qua trinh lan toa va tap trung cia hung phén va itc ché,

Hién tugng lan toa va tap trung cia humg phan va tc ché ¢6 ca & cdc phin dudi vo va vo
ndo, nhung & vo ndo thi duge biéu hién ré hon. Khi phan xa c6 diéu kién mdi duge thanh lap,
dong vat c6 thé tra 10i véi tat ca céc tdc nhan kich thich ciing loai v6i tic nhan duong tinh. D6 la
su lan tda clia hung phan. Khi hinh thanh ttc ché phan biét, dong vat chi phan ing véi tic nhan
duong tinh. D6 1a si tap trung ciia hung phén.

Thudng thi t6¢ do lan toa clia hung phan va tic ché nhanh hon t6¢ do tap trung.
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3. Quy luat vé moi tuong quan giira cuong do kich thich véi cuong dé phan xa

Quy ludt nay chung cho ca hai dang hoat dong tban kinh cap thap va hoat dong than kinh
cdp cao. P61 vdi hoat dong than kinh cap cao thi trong phan xa c¢é diéu kién, khi cudng do tdc
nhan kich thich tang thi cudng do phan xa ciing tang, tirc 1a kich thich cang manh thi phan xa
cang manh. Trong trang thdi binh thudng clia vo ndo, kich thich manh gay phan xa manh, kich
thich yéu gay phan xa yéu. Quy luat nay chi c6 tinh chat tuong doi. Néu kich thich qud yéu,
dudi ngudng, dii kich thich cé tang lén nhung vin con du6i ngudng thi vdn khong ¢é mot phan
ing nao ca, va tat nhién 1a khong ¢ su tang cung chiéu vé cudng do cha phan xa va cudng do
cva tic nhan kich thich.. Con néu kich thich qua manh, vuot gidi han thi kich thich cang tang,
cudng do cia phan xa s€ cang giam vi xudt hién wc ché vugt han vé cudng do.

Khi té bao vo ndo dang & trong trang thdi chuyén tir hung phén sang tc ché€ hoac dang
chuyén tir (fc ché sang hing phan thi quy luat twong quan cudmg do bi vi pham, tham chi bi dao
16n.

Riéng d6i v6i con ngudi, viéc 4p dung quy luat nay phai rdt than trong vi hiu hét phan xa
& ngutti déu ¢6 lién quan it nhiéu v6i ngoén ngit nén cuong dd clia phan tng phu thudc vao cudmg
d6 cia tac nhan kich thich c6 tinh chit rdt tuong d6i, bdi vi trong vai trd tic dong clia ngon ngi
d6i véi con ngudi thi ndi dung cla ngdn nglt ¢é ¥ nghia hon nhiéu so véi cudng do vat 1y cla

chiing.

4. Quy luat cam img qua lai

Mot qud trinh thdn kinh gdy ra mot qud trinh thdn kinh d6i Igp ¢ xung quanh minh hay
noi tiép minh dugc goi la hién tigng cdm ing.

Khi ¢6 mot tiéu diém hung phan manh gay ra phin xa c¢6 cudng dé manh thi céc trung
khu khic & xung quanh thudng bj tic ché. Hoac khi c6 mot qué trinh 1ic ch€ kha manh lai gay ra
himg phan & cic diém xung quanh, d6 12 hién tugng cam (ing déng thoi, hay con goi la cdm img
khong gian.

Ciing c6 thé hién tuong cam ing chi xay ra d mot trung khu khi hung phén gay ra quéd
trinh itc ché tiép theo hoac nguge lai. D6 1a hién tuong cam ting noi ti€p, hay con goi 12 cam tng
thoi gian.

Khi qua trinh hung phdn gay ra qud trinh itc ché dugc goi 14 cam ting 4m tinh; con khi ifc
ch& gay ra hung phan thi dugc goi 1a cam itng duong tinh.

- Hién tuong cam g chi xdy ra khi qud trinh hung phdn hoac e ché rét tap trung.

- Hién tugng cam (g xay ra giita cdc qud trinh than kinh 1am ngan can sir lan toa clia
hung phan hay itc ché trén vo nao.

- Hién tuong cam (ng khong doi hoi su luyén tap nao ma co thé biéu hién ngay nirc khic

mién 1a & vo ndo c6 céc cit diém tap trung cua hung phan hay tc ché.
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- Vi mét diéu kién nao d6é lam cho qud trinh thdn kinh mét tap trung thi hién tugng cam

ing sé bién mat.

5. Quy luat vé tinh hé théng trong hoat dong than kinh cap cao

Trong thyc t&, kich thich khong tén tai mot cach riéng ré, ma chiing tao thanh mot 18 hop
kich thich déng thdi hoac néi ti€p. M&i sy vat, st viéc 1a mot t8 hop déng thoi cha nhiéu kich
thich. Vi vy, muén phén 4nh tron ven su vat, hi¢n tugng cua thé gidi Khach quan, cdc trung khu
thdn kinh trén v ndo khong thé 1am viéc mot cach riéng ré dé ti€p nhan va phan tich timg kich
thich mdt ma phai phéi hgp nhiéu trung khu cling hoat dong d€ tap hop céc loai kich thich riéng
r& thanh nhém, thanh bé hoan chinh. Hoat dong téng hop clia vo ndo d€ tap hop nhimg kich
thich hay nhiing phan ting riéng ré thanh nhém, bo hoan chinh goi 1a hoat dong theo hé thdng
cua vo nao.

Mot biéu hién rdt quan trong cita quy luat nay 1a dinh hinh déng luc.

Dinh hinh la moét hé thong phdn xa cé diéu kién duoc lap di lap lai theo mot trinh ue nhdt
dinh va theo mét khodng thoi gian nhdt dinh trong cd mot thoi gian dai. Sau do chi can mét kich
thich ban ddu la toan bé chuéi phdn xa xdy ra ké tiép nhau.

Vi du, khi tap bén, moi ngudi déu phai thuc hién mot chudi cic dong tdc theo mot trinh tu
nhat dinh la: givong sing - ti vai - 4p m4 - 14y dudng ngdm ca ban - nin thé - bép ¢o. Sau khi di
tap thanh thao, khi di san, nhin thdy con mdi la ngudi di san chi can giuong sing lén va 1dt ca
cdc dong tac saw lien ti€p dién ra theo diing trinh ty nhy trén. S& di nhir vay 12 vi vo ndo da tap
hop cac kich thich thanh mot hé thdng hoan chinh theo mat trinh tu nh4t dinh.

Tuy nhién, diéu kién séng khong phai 1a hing dinh ma ludn bién déi 1am cho chudi phan
xa trong dinh hinh ciing thay déi it nhiéu cho phil hop. B&i viy ngudi ta goi né l1a dinh hinh
dong Iuc, hay goi tat 1a dong hinh. Vi du, khi di san, tuy theo dia hinh la rimg cay hay ruong
nudc ma ngudi di san ¢6 thé ti sing Ién chac cdy hay mo dat ma ban.

Pong hinh 12 co s& sinh 1y cba viec hinh thanh théi quen, k¥ nang, k¥ xao trong hoat
dong va lao dong. Thay déi dinh hinh 12 thay d6i trinh tu, thay ddi nhiing quan heé khong gian va
thdi gian trong hoat dong cia céc trung khu & vo nio, tao ra nhilng quan hé méi, tdc 1a bit buoc
cdc t& bao vd nao phai thay ddi hoat dong. Vi vay, thay déi dinh hinh gdy mét nhoc, lam cang
thang thdn kinh. Khi khéng cdn thiét, khéng nén thay déi dinh hinh. Tuy nhién, diéu kién song
cha dong vat va ngudi lai luon luon bién dong va da dang nén su thay déi dinh hinh la c4n thiét.
Hon nita, néu tinh 6n dinh clia dinh hinh qud mdc s& lam ngan trd sv thich nghi clia ca thé vdi
moi trudng, can trd sy ti€n hod clia sinh vat. Mudn dinh hinh linh hoat phai c6 ché do luyén tap
chu ddo. Bong hinh da dugc dp dung nhiéu trong chan nuéi va trong doi séng cia con ngudi.
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V1. CAC HE THONG TiN HIRU

1. Hé thong tin hiéu thir nhat

Mot tdc nhan kich thich nao d¢ dai dién cho mot tac nhan kich thich khac dé gay ra mot
phan (ing nao d¢ ciia co thé duge goi 1a tin hiéu. T4t ca nhitng sy v4t, nhimg hién tuong khdch
quan va cac thuoc tinh cia ching dugc goi 12 tin hiéu thi nhat. Vi du, cdc tin hiéu giao théng:
den do la tin hiéu cla chudng ngai vat, dén xanh Ia tin hiéu cla su théng dut‘mg.... Tiéng trdng
trudng budi sang la tin hiéu cha gid hoc duge bit ddu. Nhiét dd co thé tang 1a tin hiéu cia co thé
bi s6t. May den van vii trén trdi 13 tin hiéu cda mot con mua. Nhitng tin hiéu d6 ciing cdc dau
vét cha chiing & vo ndo, hgp thanh hé thong tin hiéu thit nhat. Vi du, hinh anh clia mét su vat
nhu hinh anh mgt qua cam, maét con chim bé cau, mét con bio hay mét bic tranh v.v...

2. Hé thdng tin hiéu thir hai
Ngoai hoat dong thén kinh c4p cao giéng nhu & dong vat, & ngudi cdn ¢6 dang hoat dong
dac biét cha vo ndo dugc xay dung trong qud trinh lao ddng va biéu hién bing he théng tin hiéu
thit hai.
He thong tin hiéu thif hai gém ¢6 nhiing kich thich 1 161 nét va chir viét ciing hé théng
nhitng dudmg lién hé than kinh tam thé&i trén vo ndo do loai kich thich nay gay nén.

2.1. Bdn chdt ctia hé thong tin hiéu thit hai

Hé thong tin hiéu thit hai 1a nhimg tin hié¢u ca tin hiéu thi nhat va né phan 4nh su vat,
hién tugng mot cach khdi quét. Vi thé:

a. Hé thong tin hiéu thir hai ciing la mot loai tde nhdn kich thich c6 diéu kién

Heé thdng tin hiéu thi hai ciing 1a mot loai tdc nhan kich thich ¢6 diéu kién tuong dwong
v6i moi tac nhan kich thich ¢6 diéu kién khdc. Vi du, ¢6 thé thanh 14p phan xa c6 diéu kién véi
ti€ng chudng hoac tir (chit, 10i) "chuong”. Néu mot ngudi da duge an cidc mén an nao do va biét
tén goi clia chiing thi c6 khi chi nhac dén tén clia mén an d6 la da tiét nude bot.

b. Hé thong tin hiéu thit hai la loai tdc nhan kich thich ddc biét ddc trung & nguoi

Heé thdng tin hiéu thit hai la loai tic nhan kich thich dac biét chi c6 & ngudri ma & dong vat
khong c6. Pong vat ciing c6 thé cé nhifng phan img khi nghe tiéng néi clia con ngudi nhung tic
dung cia tiéng néi d6i voi dong vat chi don thudn 12 tidc dung Am thanh véi céc dac diém va tinh
chét vat Ii cha né. Con & ngudi, tiéng ndi, chit viét c6 ¥ nghia chii yéu nhd néi dung chita dung
trong dé.

. Ngon ngit la tin hiéu loai hai, "tin hiéu cia tin hiéu”, béo hiéu gidn tiép su vit

Ta c6 thé thanh 12p phan xa c6 diéu kién tiét nudc bot v6i tiéng chudng reo, roi sau dé lai
hinh thanh phan xa v6i 1&i néi "chuodng” hay chir "chudng". o) day, tiéng chuéng la tin hiéu clia
thic an con tir "chuong” lai 1a tin hiéu cda tiéng chuéng reo. Do dé, tir “chudng” 1a tin higu cua
tin hiéu: tin hiéu thit hai.
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2.2. Ddc diém cia hé thong tin hiéu thit hai

a. Hé thong tin hiéu thit hai ¢6 khd ndng khai qudt sy vat

Tir nhimg su vat, hién tugng cu thé, hoat dong cua hé théng tin hi€u thi hai khadi quét
ching thanh nhimg khai niém chung. Vi du, tir "dong vat" biéu thi cho cdc sinh vat cir dong
dugc, k€ tir con giun, con sau, cho dén con chim, con ho. Tir "thyc vat" bicu thi cho moi loai
thuc vat, dit 1 cay co, ciy beéo, cay cam hay cdy da... Nhu vay, trong hoat dong cta hé thong tin
hiéu thy hai, kha ning phan tich va tong hop ciia vo nao dat dén mifc cao nhat.

b. Hé théng tin hiéu thir hat c6 khd ndng trivu tugng hod sie vt

Tir nhitng d4u vét cua tin hiéu tha hai, vo ndo gidp cho tr duy triru tuong phat huy tac
dung, nhd dé ma ndo c6 thé san sinh ra nhimg suy nghi mdi, nhimg phan xa mdi, nhimg kiéu
phan tng méi chua cé trong thuc tién. P6 1a co s& sinh hoc cua sy sdng tao trong tu duy va
trong hanh vi.

¢. Hé théng tin hiéu thir hai dugc hinh thanh sau hé thong tin hiéu thit nhat, nhung khi vo
ndo bi irc ché'lai bi mdt trudc hé théng tin hiéu thit nhdt

Trong qua trinh ching loai phdt sinh cia dong vat, ngon ngir Xudt hién sau cing va chi ¢6
& cdc dong vat tién hod dac biét cao. P6 la con ngudi. Do lao dong tao ra, va cling vdi lao dong,
hé théng tin hiéu thit hai déng mét vai trd to 16n thic ddy qué trinh vugn bién thanh nguoi .

Trong qué trinh phét trién c4 thé clla con ngudi, hé théng tin hiéu thit hai cing duoc hinh
thanh sau. Hoat dong cla hé thong tin hiéu thit nhit ¢é ngay khi tré vira lot 1ong me, tham chi
con c6 sém hon, ngay tir cdc giai doan sau clia bao thai. Nhung hé théng tin hiéu thit hai chi
xudt hién khi wé da rwong doi trudng thanh vao litc 2-3 wdi sau khi sinh.

O ngudi, khi ngti say van c6 thé it nhiéu nhan biét thé gidi khich quan béng gidc quan
(tuy c6 bi han ché dén miic thap nhat) nhung khéng néi dugc; khi bi ngat, hon mé hay trude khi
chét, ngon ngit déu mat trudc.

d. Hé thong tin hiéu thit hai tdc dong manh hon hé thong tin hiéu thir nhdt

He thong tin hiéu thif hai tdc ddong manh hon hé théng tin hiéu thir nhat vi né c6 kha nang
khéi qudt hoa va trina tugng hod su vat.

Mat khdc, né lam tang tinh da dang ca vé s6 lugng cia kich thich va sé luong phan iing
tra &1 qua 101 nét va chiv viét.

2.3. Quan hé giita hai hé thong tin hiéu

a. Hé thong tin hiéu thit hai dige xdy dung dua trén co sd hé théng tin hiéu thir nhdt

Duya trén hé théng tin hi¢u thit nhat, hé th6ng tin hiéu thit hai d4n dan duge hinh thanh va
ngay cang phong phi. Qué trinh hinh thanh hé thong tin hiéu tha hai dién ra qua mot s giai
doan co ban:
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- O tré méi sinh chi c6 phan xa khong diéu kién va mat s6 rat it phan xa c¢é diéu kién. Cac
lién hé cta tré deu thudc loai "sy vat - sy vat”. Ddn dén tré phdt trién dén giai doan cdc lién he
"ngon ngil - su vat”. Vi du khi hdi tré "me dau?", iré chi vao me.

- Gial doan ti€p theo 13 cdc lien hé " sy vat-ngén ngir . o) giai doan nay, khi nhin thay
nhimg dé vat quen thudc, tré ¢6 thé dung tiéng néi dé goi tén ching, tic 1a dung ngén ngit dé tra
131 kich thich truc tiép.

- Giai doan lién hé "ngén nglr - ngdn ngit ”. o) giai doan nay, tré ¢6 thé nghe dugc tiéng
1n6i, doc dugc chir va ciing c6 thé dung ngén ngir dé tra 101 ngon ngir . Vi du, hdi tré "me dau?",
tré tra 1oi "me di 1am”. ”

Tém lai, trong qud trinh phat trién cua tré em, tat ca nhimg gi xay ra trong hé théng tin
hiéu thit nhat duge phan 4nh ngay cang ddy da va chinh xdc trong hé théng tin hiéu thi hai.

b. Hé thong tin hiéu thit hai 6 thé dnh hidng lén hé thong tin hiéu thir nhdt

Sau khi di duogc hinh thanh, hé théng tin hi¢u thit hai lai c6 thé tic dong dén hé thdng tin
hiéu thit nhat. Vi du, vé hai doan thiang a va b c6 do dai bing nhau nhung nim léch nhau. Sau d6
goi timg sinh vién vao, yéu cdu ho quan sdt va nhan xét xem hai doan thing a va b ¢6 bing nhau
khong. Nhém sinh vién thit hai ciing dugc tric nghiém nhu vay, nhung khi ho dang quan sat dé
tra 10 thi & cudi phong c6 mot vai ban khdc da “gay roi” bang cdch thdm thi (di cho d6i tugng
dugc tric nghiém nghe thay) ring “a 16n (hodc nho) hon b”. Két qua la ti 1& sinh vién & nhém
thit hai tra 1&i sai nhiéu hon so véi nhém thit nhit. Tric nghiém nay da cho thdy rd anh hudng
chia hé thong tin hiéu thit hai lén hé théng tin hiéu thit nhat. D6 chinh 1a co s sinh 1y hoc cha
tam 1y xa hoi, ciia su thanh cong trong nghé thudt quang cdo, thuyét minh, giang bai v.v... Cam
gidc am thanh, anh sang, mau sic, khoang cdch, kich thudc, sy cdm nhan cdc loai hinh nghé
thuat mot phian phu thudc vao nhitg goi y cha ngon ngit. Tham chi, ngay ca déi véi viéc chira
bénh, c6 khi hiéu qua cha thuéc va kha nang phuc héi ciia bénh nhan ciing phu thuée khd nhieu
vao 101 néi cua thay thudc.

2.4. Vai tro cia hé thong tin hiéu thir hai

Trong qud trinh phdt trién cta loai ngudi, hé thong tin hi¢u thit hai 1a mot trong hai dong
lyc chinh thiic ddy qu4 trinh vion bién thanh ngudi. Chinh vi vay, hé théng tin hiéu thit hai ¢6
vai tro hét siic quan trong d6i véi con ngudi.

a. Hé thong tin hiéu thit hai lam tang tac nhan kich thich c6 diéu kién

He thong tin hiéu thit hai lam tang tac nhan kich thich c6 diéu kién ca vé s& luong va chat
luong boi vi hé théng ngoén nglr ¢6 s6 luong vo cing phong phi va méi tir, mdi cau, mdi doan...
lai ¢6 nhiéu nghia, bao ham nhiéu ndi dung khac nhau. Do d6, ¢6 khi cung mot tr duge néi ra
nhung lai gay nhiéu ki€u phan ung khdc nhau tuy thuoc vao ngir digu, cich noi, van canh khi

n6i va lai con tuy thudc ca vao trang thdi sinh 1y va trang thai tdm 1y cta nguoi nghe nifa.
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b. H¢é thong tin hiéu thit hai la cong cu giao tiép

Hé thong tin hiéu thit hai 1 cong cu giao tiép chil yéu giifa con ngudi véi con ngui trong
x# hoi, gidp con ngudi truyén dat kinh nghiém, tri thirc tir ngudi nay sang ngudi khdc, tit noi nay
dén noi khéc, tir doi nay sang doi kKhic.

c. Heé thong tin hiéu thit hai la cong cu quan trong ciia nghé thudt vdn hiod va gido dyc

- He thng tin hiéu thi hai giip con ngudt triru tugng hod va khii qudt hoa nhimg sy vat,
hién tugng, su kién riéng 1& thanh khdi niém chung, do dé ngodn ngir [ cong cu cia mot khoa
hoc.

- He thdng tin hiéu thit hai c6 vai tro quan trong trong y hoc va didu khién hoc.

VIL. CAC LOAI HINH THAN KINH

1. Cac diéu kién va tiéu chi co ban dé phan loai loai hinh than kinh

Ngay tir xa xua, ngub‘i ta da chi ¥ t&i sy khdc nhau trong tinh khi clia méi con ngudi va
tim cach phan chia thanh cédc loai thin kinh.

- Céch day 3000 nam, Hypocrat cho rang, cé ba yéu t6 quyét dinh tinh khi cla con ngudi
]Ja mdu, mat va chat nhay trong co thé. Tuy theo ty & cia cac y&u t6 ndy ma méi con ngudi di
¢6 tinh khi khac nhau. Véi quan niém nhu vay, Hypocrat xép con ngudi vio bon loai:

+ Loai nhiéu mau: a loai ngudsi hang hdi, vui vé, thong minh, linh hoat, lanh lgi.

+ Loai nhiéu mat: 12 loai ngudi tinh tinh néng nay, hang hdi nhing khong ¢6 mitc do, dé
bdc, dé xep, chong chan.

+ Loai nhiéu chét nhay: 12 loai ngudi mau lanh nén binh tinh, diém dam, kién tri.

+ Loai mat hong va c6 nhiéu chat nhiy: 14 loai ngudi ludn luon au sdu, G ri, yéu dudi.

Sau nay ngudi ta dé nhan thiy rang, cc qua trinh thin kinh & cdc cd thé dong vat bac cao
trong cung mot loai la khong hoan toan gidng nhau méa ¢6 nhimg dac diém riéng, mang tinh
chét ca thé. Dua vao méi trong quan giita cic phdn trong he thdn kinh trung vong, giffa hung
phén va dc ché, nhiéu tdc gid da nghién citu vé dac diém phan loai hoat dong than kinh c4p cao
cha dong vat va cua ngudi.

Crasnogorski (1948) dua vao m6i twrong quan gilfa v6 ndo va céc phdn duéi vo dd phan
chia hoat dong than kinh c4p cao cta ngudi thanh bon loai

+ Logi dusi vo: Céc qua trinh thdn kinh & cdc trung khu dudi vo ndo chiém wu thé.

+ Loai cdn bdng, trung wong: humg tinh cta vd niio va céc phan dudi vd can bang, khong
c6 phan nao chi€ém wu thé.

+ Loai vo ndo: céc qua trinh cha vd nio chiém wu thé.

+ Loai khéng cdn bang: hung tinh ca vo nao thap hon so v6i cic phdn dudi vo.



Chuong XV1. SINH LY HOAT DONG THAN KINH CAP CAO 297

- Tvanov - Smolenski dua vao céc tiéu chudn téc do hinh thanh va cling ¢6 méi lién hé cé
diéu kién gitta hung phan va &c ché, phan chia hoat dong than kinh ¢dp cao thanh bén loai:

+ Loai linh hoat: qua trinh hung phan va tc ch€ déu ¢6 tinh linh hoat cao.

+ Loai hung phan: qud trinh hung phin chiém uu thé.

+ Loai trc ché: qua trinh Gc ché chiém wu thé.

+ Loat y: viéc thanh 1ap phan xa c6 di€u Kién va tic ché chiing dién ra khé va cham.

- Dya vao su khéc biet vé cudng do cua hung phan, ttc ché, tinh can bang gilta hai quéd
trinh dé va mitc d¢ chuyén hod linh hoat cla cdc qua trinh thdn kinh, [.P.Pavlov da chia hoat
d6ng than kinh cap cao thanh bon loai:

+ Loai manh, can bang, linh hoat.

+ Loai manh, can bdng, khéng linh hoat.

+ Loai manh, khéng cdn bang.

+ Loai yéu.

- Dua vdo mgi tuong quan giita hé thong tin hiéu thir nhat va hé thong tin hiéu thi hai,
ngudi ta chia hoat dong than kinh & ngudi thanh ba loai:

+ Loai nghé st.

+ Loai Iy tri.

+ Loai trung gian.

Nhin chung, c6 nhiéu cich phan loai hinh thin kinh & nguoi va dong vat tuy theo cdc tiéu
chi co ban d€ phan loai.

2. Cac loai hinh than kinh chung cho nguroi va dong vat

Qua két qua nghién ciu & dong vat, Pavlov dd tién hanh phan loai loai hinh thén kinh &
dong vat. Dua vao hai qud trinh himg ph4n va (c ch€ trong hoat dong than kinh cap cao cla
dong vat, 6ng dua ra ba tiéu chi dé phan Joai:

a. Tiéu chi thi nhat 1a cuong d¢ cia qud trinh hung phdn va tic ché. Néu hung phan va tic
ché manh thi dwoc goi 13 loai manh. Cdn n€u hung phan va dc che’ yéu thi duge goi 1a loai yéu.

b. Tiéu chi thit hai 12 méi tuong quan giita hung phdn va itc ché. Néu hai qua trinh hung
phén va iic ché c6 cudng do bing nhau thi dugc goi 1 loai can bang, con néu hai qud trinh dé c6
cudng do khong bing nhau thi duge goi 12 loai khong can bang.

c. Tiéu chi thit ba 1a su chuyén hod giita qud trinh hung phdn va irc ché. Néu su chuyén tix
hung phan sang &c ché va tir Gc ché sang hung phan dién ra nhanh va dé dang thi dugc goi la
loai linh hoat, con néu dién ra cham va khé thi duge goi la loai khong linh hoat.

Véi ba tieu chi nay, Pavlov di phan loai hoat dong thén kinh thanh bon loai:
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2.1. Loai manh, cin bdng, link hoat

Céc c4 thé thuoc loai nay cé cudng do hung phan va e ch€ déu manh, hai qud trinh dé
manh bang nhau, tic ché trong tét va bén vimg; tinh linh hoat rat 6t nén viéc chuyén ur qué
trinh hung phan sang (tc ché v tlr ¢ ché sang hung phin duoc thuc hién dé dang. O chiing dé
thanh lap phin xa cé diéu kién va dinh hinh. Viéc thay doi dinh hinh nhanh va dé, it gay r6i
loan than kinh.

Vi vay, cdc c4 thé thuoc kiéu nay dé thich nghi véi diéu kién séng mdi, ngh nhanh va nga
ngon, thitc day ciing nhanh va tinh tdo ngay. Con nguoi thudc loal nay thudng théng minh, linh
hoat, nhiét tinh, tinh chl dong cao, c6 kha nang chiu dung va dé thich nghi vdi diéu kién song.

2.2. Loai manh, cdn bdng, khong linh hoat

Céc c4 thé thudc loai nay cd hung phan vi iic ché déu manh, hai qud trinh dé manh bang
nhau. Pac diém co ban cia loai hinh thdn kinh nay 14 tinh linh hoat kém nén qud trinh chuyén
hoa gitra hung phan va itc ché kém. Vi vay, viéc thanh lap phan xa cd diéu kién thiomg lau
nhung phan xa lai bén vimg, khé mat. Su thay déi dinh hinh thuémg khé va hay gay ra nhimg r6i
loan than kinh, doi khi trdm trong néu sy thay déi qud dot ngot hay to 16n. Uc ché trong bén
vimg nén phan \ing tuy cham chap nhung thudng chic chin, chinh xdc. Su chuyén ho4 tir hung
phdn sang tic ché cham nén khé ng, nhung ngl rdt sdu, khi thic day thudng cham chap, mét
m6i. Con ngudi thudc loai nay thudng thong minh nhung cham phan ing, hanh dong cham, khé
thich nghi véi diéu kién séng méi.

2.3. Loai manh, khong cdn bing

O céc c4 thé thude loai nay, qud trinh hung phan va itc ch€ déu manh nhung hai qud trinh
nay manh khong bang nhau, thuong thi qud trinh hung phan manh va chiém uu thé, qud trinh (c
ch€ yéu hon. Do d6, phan xa cd diéu kién dugc thanh 1ap rit nhanh va dé dang, cudng do phan
xa cao nhung khéng bén vimg; ¢ ch€ trong kém nén hoat dong thdn kinh thudng khong én
dinh, dinh hinh dé thay d6i. Phan \ing thudng hay boc 16 qud mifc va ciing chéng ngimg. Con
ngudi thuge loai nay thudng cé phan ng nhanh, manh nhing x6c néi, thiu kién tri va chéng
chan.

2.4, Loai yéu

O cdc c4 thé thuoc kiéu nay, qu trinh hung phan va tc ch& déu yéu, khi hoat dong t€ bao
than kinh chéng kiét siic, d€ chuyén sang tic ché ngoai, tic ché trong rat kém. Do d6, khé thanh
1ap phan xa cé di€u ki¢n; phan img thudng bap bénh, khong bén viig, con vat 16 ra yéu hén va
nhiit nhét rong hanh vi. Con ngudi thudc loai nay thudng nhit nhat, kém ban linh, tiép thu
cham.
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3. Cac loai hinh than kinh ¢ ngudi

O ngudi, ngoai cic thuoc tinh clia hai qud trinh than kinh co ban la himg phan va (c ché,
con co6 hé thong tin hiéu thit hai. Do su lién hé giifa hé thong tin hiéu th{d nhat va hé thong tin
hiéu thir hai ma & ngudi mang shimg dac diém méi vé loai hinh than kinh, khdc v&i dong vat.
Duya vao moi tuong quan giita hai hé thong tin hiéu, Pavlov chia thanh ba loai than kinh riéng
cho ngudi.

3.1. Loai nghé si

O nhifng nguoi thuoe loai nay, rong hoat dong thdn kinh cdp cao clia ho, hé thong tin
hiéu thit nhat chi€m wu thé. Cho nén, ho ¢6 kha nang cam thu cdc su vat, hién tugng bén ngoai
mot cich sac nét, 1d rang, tron ven va ¢6 kha nang tdl hién ching bing hinh dnh, bang biéu
tuong. Ho nhan thitc thé giéi qua cam gidc, cam xtic. Co s6 cua hoat dong va tu duy 12 kinh
nghiém truc tiép, cam tinh chit khéng phai 1a kién thic khoa hoc di ducc phan tich va khéi qudt
hod. Ho dé thay déi tAm tu, vui buén do dnh hudng truc t€p ciia cdm tinh. Ho ¢6 kha nang vé
ngheé thuat nhu cic nhac si, hoa si, thi si...

Dang cuc doan ciia loai nay 1a nhitng ngudi séng me mdng hoac qud thyc dung.

3.2. Loai bdc hoc

( nhimg ngudi thuoc loai bic hoc (loai 1f tri), trong hoat dong than kinh cdp cao cia ho,
hé thong tin hiéu thit hai chiém uu thé. Ho xem xét, nhan thifc thé gidi khich quan qua h¢ thong
tin hiéu thit hai, tifc 13 qua ngon ngit va 6c phdn dodn phan tich va tdng hop ctia minh. Do dé, ho
c6 kha nang 1ap luidn gidi, khdi qudt hod cao. Vi du, cdc chinh tri gia, cdc nha khoa hoc
1y thuyet...

Dang cyc doan ciia loai nay 13 nhiing ngudi theo chi nghia gido diéu, hay “ly luan
sudng”. Ho sdng thién vé thé gidi triru trong ma ho 1am tudng 1 hién thyc.

3.3. Loai trung gian

O nhilng ngudi thuoc loai nay trong hoat dong than kinh cip cao khoéng mot hé thdng tin
hidu ndo chiém wu thé 16 rét, ho cim thu mau sac, hinh tugng mot cich tuong doi cu thé va
trung thyc, dong thoi cling ¢6 kha nang phan tich 16ng hap trim tuong. & thoi diém nao do, cé
thé he thong tin hiéu nay hay hé thong tin hiéu kia hoat dong manh m& hon, nhung noi1 chung
thi chiing can biang nhau. Day 1 loai than kinh ph6 bién & da 6 ci nhan.

4. Tinh chat twong déi cia loai hinh than kinh

Maic diz c6 su phan chia cdc loai than kinh nbu vay, nhung trong thyc t&, ¢6 nhing cd thé
¢6 dang hoat dong thdn kinh khong biéu hién rd rét dac diém cia mot loai no ca. Ching mang

tinh chét trung gian giita cic loai. Hon th nita, dic diém ctia hoat dong than kinh la két qua clia
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su tdc dong qua lai giita cdc dac diém di truyén, bam sinh va cdc tinh tap nhiém do anh hudng
clia méi trudng séng cho nén loai hinh than kinh khong phai la bat di bat dich.

Céc két qua thi nghiém va sy quan sat thyc t€ dd cho thdy cdc dac di€m di truyén bi thay
déi rat nhiéu tuy thuoc vao diéu kién song. Do dd, c6 thé lam thay doi loai hinh thdn kinh bang
cach stt dung cdc diéu kién thuc nghiém khdc nhau: chang han, mot dan ché con ciing bé, me,
chia 1am hat nhém nuéi trong nhimg di€u kien khac nhau. Mot nhém nudi trong chudng va mot
nhém song tu do. Két qua 1a nhém duge nudi trong chudng to ra 1o ngd, nhit nhét hon, con
nhém ty do thi nhanh nhen, ldu linh va "khon" hon.

Khéi niém loai hinh thin kinh khéng chi giGi han & hoat dong cla vo ndo, ma né con thé
hién & hoat dong cua cic co quan khac. Sy hoat dong, trang thai cdu tric va chirc nang caa cic
co quan ndy ciing anh hudng tdi biéu hién cla hoat déng thin kinh. Loai hinh thin kinh con la
két qua cia qua trinh luyén tap va chiu anh huéng cia kinh nghiém lich skt va kinh nghiém xa
hoi. Do d6, loai hinh thin kinh khong phai 1a bét di, bat dich ma c6 thé thay déi dudi tic dong
cia sy ren luyén. Cha tich H6 Chi Minh d3 néi:

“Hién dit phdi dau la tinh sdn
Phdn nhiéu do gido duc ma nén”.

Ngoai ra, mot s6 duge phdm ciing ¢6 anh hudng dén loai hinh thén kinh:

- Thudc an than (0 dang mudi Brom) c6 tac dung tang t6c do thanh 1ap itc ché va tang qué
trinh tap trung cha uc ché nén han ché€ sy lan tod cha itc ché, 1am cho cam {mg duong tinh 16
nét.

- Cafein lai ¢6 tac dung tang qud trinh hung phan.

- Ruou (chét c6n trong ruou) l1am giam qué trinh itc ché nén gay an tuong lam tang hung
phin. Vi liéu lugng cao, rugu lam cho cdc 1€ bao vo ndo bi de ché, 1am giam vai trd cla vo ndo
voi cdc trung khu dudi vo nén y thic bi lech lac, mét tr chd, do dé phan ting va hanh déng bi sai
quy luat. Sau dé la trang thdi iic ché hoan toan (ngl mé mét).

- Nicotin (trong thudc 14, thudc lao): véi liéu lugng it lam tang qua trinh hung phan; liéu
lugng nhiéu 1am cho khodng cach gitra hung phén va dc ché xa nhau. :

VIIL MOT SO DAC PIEM HOAT PONG THAN KINH CAP CAOQ & CON NGUOI

Theo 1. P. Pavlov cdc quy luat hoat dong phén xa c6 diéu kién & cdc dong vat ciing 12 cic
quy luat hoat dong than kinh cdp cao chia con ngudi. Tuy vay, & ngudi ¢6 hé thong tin hiéu thir
hai, vi vay nhiing bi€u hién vé cic quy luat chung trong hoat dong than kinh cip cao & nguoi va
cac dong vat c6 khic nhau.

Cac cong trinh nghién citu d3 di d€n nhan xét ring dac diém dac trung trong hoat dong
thin kinh cao cap & ngudi 12 sir xudt hién clia hai hé thdng tin hieu tht nhét va thit hai.
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1. Sy xuat hién cia hé thong tin hiéu trong hoat dong than kinh cao cap & nguoi

- Céc hoat dong than kinh c4p cao d nguoi ¢6 su khac biét so vdi cic dong vat. Nguyén
nhan khong chi do su phat trién va hoan thién cla ndo b ciing nhu cic chic nang clia né trong
qud trinh tién hod cia the giéi dong vat, ma cdn do sy xuat hién d loai ngudi nhimg co ché hoat
dong sinh 1y m6i. Cac co ché nay duge hinh thanh trong qua trinh s6ng va lao dong nhu: tiéng
néi la phuong tién dé giao tiép gita ngudi voi nhau.

- Do vay, & con nguoi trong hoat dong than kinh c&p cao da c6 su tham gia cla hai hé
théng tin hi¢u: moét hé thong céc tin hi¢u bao gom cdc kich thich nr nhién (1, hod, sinh) da
duce Pavlov goi 14 he thdng tin hiéu thir nhat, vA mot hé théng khdc (tiéng néi) chi ¢ & con
nguoi duge Pavloy goi 1a hé thong tin hiéu tha hai.

- Vi c6 hai h¢ théng tin hiéu, nén ngoai cac phan xa co diéu kién duge hinh thanh véi cic
tac nhan thudc hé thong tin hiéu thit nhét, con ¢6 cdc phin xa ¢é diéu kién dugc hinh thanh vai
tiéng noi.

- Trong ndo b, ngoai sy tic déng qua lai giita kich thich t nhién, cOn c6 su tic dong qua
lai giira ti€ng néi va cac kich thich ty nhién. Do vay, hoat ddng than kinh cao c4p & con ngudi la
14t phong phu va phuc tap hon nhiéu so véi cac loai dong vat. Vi ¢6 thém tiéng ndi va chir viét
nén sut tr duy cua con ngudi khdc hin so vdi dong vat. Loal ngudi qua hé thdng ngoén ngiv ¢6 thé
hinh dung dugc cac sy kién, hién tuong cua thé€ gidi khdch quan ma khong cén tiép xic tryc ti€p
vdi chiing, qua ngon ngif con ngudi da ¢ kha nang tu duy triru tuong. Trong khi dé & dong vat
bac cao ciing chi ¢6 kha nang tr duy cu thé. Vi du, con ché hay an vung da bt chd qudt cho
nhiéu ldn, sau d6 chi thdy chi cam roi 1a bo chay.

2. Cac dac diém sinh 1y chi yéu cua tiéng néi

- Theo céac nha sinh 1y hoc thi ti€ng néi ciing 12 mot tdc nhan kich thich vi ti€ng néi da
duge vb ndo tiép nhan thong qua hoat dong clia cic ¢o quan cam gidc (trong do ¢6 co quan cam
gidc thinh gidc, thi gidc va xidc gidc). Khi ta néi va viét thi cin c6 su tham gia cia co quan cim
gidc van dong.

Do viy, tiéng néi 1a mot tac nhan kich thich, mot tin hi¢u, nhumg khong don gian nhu céc
1in hiéu tr nhién nhu dnh sdng va 4m thanh...

2.1. Tiéng néi c6 chire ndng qua noi dung va y nghia ciia né

Piac diém ndy c6 thé thay 16 qua thi nghiém sau: tién hanh thi nghi¢ém thanh 13p phan xa
chép mit ¢6 diéu kién bang tiéng néi "t6t"va cling ¢6 n6 bang cich cho ludng khong khi théi
vao mit. Thi nghiém dugc ti€n hanh & mot em hoc sinh 16p 4. Sau khi phoi hop nhiéu ldn gitra
ti€ng néi “t6t” v6i ludng khong khi théi vao mét em bé s& xuat hign chép mat 6 diéu kign khi
ta néi "t6t”". Sau d6, ta dung cic cau ndi mang y nghia 6t thay cho tiéng néi "tor”, vi dy "bai
kiém tra 1y ctia em dat diém 9". O d6i tugng nghién ciu cha chiing ta cling xudt hién phan xa
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chép miét. Didu nay ching to tiéng noi khong tac dung béng am thanh, ma bing ndi dung cla
no.

- & nhiéu loai dong vat nhu cho, ngua, khi, voi... ciing ¢6 thé thanh 14p duoc cdc phan xa
v6i mot tiéng hay mot cau néi ngin (vai tir). Tuy nhién, néu thay doi cic tir dd ding bang céc tir
khac déng nghia, thi cdc dong tac di tap duge § ching hay cdc phan xa c6 diéu kién s€ khong
xudt hién nita. Do vay, dong tac hay phan xa duoc hinh thanh & ching khong phai do ndi dung,
ma do 4m thanh ciia tiéng ndi.

2.2. Tiéng néi cé khd nding thay thé duoc cdc kich thich cu thé

Tiéng néi clia con ngudi rat dé nhan thdy trong cudc song hang ngay. Vi du, néi céc loai
qua chua (chanh, mo, mén va khé...) trudc mot s6 tré em va phu nit. Ta quan sdt dugc hién
tuong tiét nude bot & ho gidng nhu khi dwa cic loai qua trén vao miéng. Tiéng ndi gy ra dugc
tac dung nay vi né c¢é méi lien hé véi cdc d61 tuong nhét dinh. DAy vet ca ti€ng néi va dau vét
cha cac vat cu thé di dugce bidu thi bang tiéng ndi ¢ lién két vdi nhau trén vo ndo thanh mot
cdu tric dong hinh. Vi vay, ciing nhu cdc kich thich cu thé, tiéng néi ¢6 kha nang gdy hung
phan trong cau tric dong hinh. Nh& ¢6 kha nang thay thé tic dung cua cic kich thich cu thé coa
ting n6i ma su phan anh hién thuc khach quan trong nio dugc thuc hién khong chi bang con
dudng van dung cdc cam giac tryc ti€p, ma con bang cdch van dung ti€ng ndi nita. Nho kha
nang nay trong nio di c6 dugc kha nang i tao ra cho con ngudi kha nang wr duy triru tuong.

Sy tu duy triru tuong da gidp cho con ngudi nhan thitc duge thue tién khdch quan ma
khong cdn ti€p Xic truc ti€p véi né. Tuy vay, nhan thirc d6 dat dén mic nao la con phu thudce
vao su phan anh thuc tién khach quan bing ti€ng néi da dat muc chinh xdc va ddy da dén dau.
Nhiéu trudng hop chiing ta di ¢6 nhiing nhan thitc sai vé thyc tién, vi thuc tién d6 chi duge phin
dnh bang tiéng noi.

3. Su hinh thanh tiéng néi & nguoi

- Cac cong trinh nghién ciu da khang dinh sy hinh thanh tiéng noéi - hé thong tin hiéu tha
hai & con ngudi trong qué trinh phét trién c4 thé 1a giéng véi su hinh thanh cdc phan xa c6 diéu
kién. Tiéng noi khong phai 1a bdm sinh ma ¢6 dwogc 1a do tré ti€p xiic va hoc tap diroc & ngudi o,
Khang dinh cho nhan dinh nay I trudng hop cdc em bé bi lac trong rimg va dugc ¢hd s6i nuoi dudng.
Chiing hoan toan khong biét n6i va khong hiéu gi vé xa hoi loai ngudi...

- C4c phan xa hinh thanh tiéng néi bat ddu xuat hién & tré em thudng vio nhimg thang
cudi ciia nam thi nhat sau khi sinh. Thoi gian nay la nhos 6 sy tiép xdc vSi ngudi 16m nén & tre
da nhan dugc ti€ng néi v6i mot kich thich cu thé nao dé. Vi du, ngudi 1én bio em bé vo tay
dong thoi cam hai tay em bé v vao nhau, hoac bao em bé "me kia”", "bs kia” déng thdsi chi vao
ngudi me hay ngudi cha ciia em bé... Thoi ky ddu vai tro clia tiéng noi chua cé tac dung nhu
mot kich thich doc 1ap va chi ¢6 tac dung khi duoc di ciing mot tac nhan cu thé nao d6. Tiéng
néi ¢b tac dung phot hop vdi céc kich thich cdm gidc - van dong, véi kich thich thi gidc (hoan
canh, hinh dang), véi kich thich thinh gidc (am thanh va giong néiy. Vi vay, néu thay déi mot
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trong cdc yéu 16 cua phirc hgp kich thich, vi dy, thay cho ngudi quen Ja ngudi la va thay cho mét
phong quen thudc bang mot phong la, thi tiéng néi sé khong gay ra phan itng & em bé nhu trude
nita. Nho su lap di, lap lai gitta ti€ng néi vai cédc kich thich cu thé va cac hoan canh khdc nhau,
tiéng ndi da din dan chi€ém wu thé, con cac kich thich cu thé lai giam ddn vdi ¥ nghia cla
ching. Liic nay néu ta héi "me dau" mic du khéng ¢6 ngudi me ¢ d6 va hoi & bét ky ché nao
cac em bé ciing hiéu dugce cau hoi va cau tra 1oi.

Do vay, mét thanh phin chua c6 ¥ nghia trong phic hgp kich thich (tiéng néi + cdc kich
thich cu thé) thi tiéng noi da trd thanh tin hiéu thay thé dugce cho toan bd phitc hop kich thich.
Tiéng ndi da rd thanh tin hiéu cé dicu kién doc lap va cé kha nang thay thé€ cho ¢a heé thoéng tin
hiéu cu thé.

Co ché chuyén 1iéng n6i thanh kich thich déc 1ap ¢6 lién quan dén su phdi hop tiéng néi
vOi cic kich thich cu thé. Qud trinh phéi hop, ti€ng néi thudng [a ¢d dinh va cic thanh phin
khac thi bién dong. Vi vay, humg phén do tiéng néi gay ra di din trd nén manh hon va tap trung
hon so véi himg phan do cic kich thich cu thé gay ra. Do d6 ma ti€ng néi bat ddu gdy dnh
huong theo kiéu cam tng am tinh d6i vdi cac thanh phdn khac trong phitc hop kich thich.

Qua trinh chuyén tiéng néi thanh tin hiéu doc 1ap, thanh tin hiéu cla cdc tin hiéu cu thé,
cdc co quan cam gidc (thinh gidc, thi gidc va sau dé la xiic gidc) va co quan cam gidc van dong
déu doéng vai trd rat quan trong. Vi vdy, cdc tré bi khiém khuyét chiic nang cla co quan cam
gidc, trudc hét 1a chifc nang clia cam gidc thinh gidc s& rat khé khan trong viéc hinh thanh ti€ng
noi.

Qua trinh hinh thanh ti€ng ndi con lién quan dén sy hoan thién chiic nang cla cic ving
cla vb ndo, d6 la cic viing Wemicke, vung Broca va viing doc & cdc ban cau.

Cic viing ¢6 lién quan dén ti€ng néi da phdt trién chiic nang rat nhanh trong thoi gian tit
mot dén nam tudi, ¢é 1€ 1a do qud trinh in vét (imprinting) cla ti€ng ndi trong cdc cdu tric ndi

trén. Nh& vy ma dén nam tudi cc em da ndi thao ti€ng me de.

IX. CAM XUC
1. Khai niém vé cam xiic

Cic hién tuong vé tam 1y hoc 1a mot trong céc hinh thitc phan dnh vé thé gidi hién thyc
khdch quan. Tuy vay, khdc véi cic qud trinh nhan thic cim xic phan dnh hién thyc khdch quan
qua cdc rung dong chir khéng phan dnh qua cc dang cam gidc, hinh tuong, biéu tuong va
khdi niém... _

Cam xiic 1a thai do chli quan cGa con ngudi (hay dong vat) doi vdi cac su vat va hién
twong cua thé giéi xung quanh. C6 nhitng su kién, hién tugng s€ [am cho ngudi ta phan khoi, vui
mimg... nguoce lai, ¢6 nhimg sur kién, hién tuong di 1am cho ngudi ta byc tic, budn chdn... lai ¢é
su kién, hién twong 1am cho ngudi ta thd o, lanh dam... Cam xiic cling la su phéan dnh trong nao
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bo nhimg rung dong hien thuc (thdi do cla con ngudi déi voi cac kich thich ¢6 ¥ nghia nhét
dinh d6i véi co thé).

Con ngudi khi cam xiic, thudng xuat hién cc bién déi vé tam - sinh 1y nhu thay ddi nét
mat, sic mat, bién déi nhip tim va nhip ho hap...

2. Phan loai cam xiic

Dua vao nhimg bi€n ddi chi yéu vé sinh ly do cdc cam xidc gay ra, ¢6 thé chia cam xic
thanh: cdm xiic cudng va cam xdc nhuge. Cam xuc cudng 13 nhilng cam xXdc c6 tdc dong lam
tang cudng cac hoat dong cia co thé. Cam xic nhuoc 1A nhitng cam xic ¢6 tdc dung lam Kim
ham céac hoat dong ciia ¢o thé.

Can cif vao mic d§ phic tap va ndi dung ngudi ta con chia cam xdc thanh cdm xiic thap
va cam xiic cao. Cam xic thdp fa nhimg cam xic dugc phdt sinh trén cd sd cdc phan xa khong
diéu kién va lién quan dén hoat dong ctia tin hiéu thit nhat va ¢d tinh chdt sinh hoc nhiéu hon so
v0i cam xic cao. Cam xlic cao xudt hién trén co s& cdc phan xa ¢6 diéu kién va duge xay dung
trén thuong tng céc cam xic c4p thadp cling v4i sy tich luy Kinh nghiém cla cd thé trong cudc
s6ng. Cam xiic cao chi cé § ngudi, vi du ta rung déng khi nhin mot bic tranh, khi nghe mot ban

nhac...

3. Co sd sinh 1y hoc cia cam xiic

Cam xtic ¢é duge la do cdc kich thich tir moi trudng song tic dung lén cc thu cam thé
ctia co thé va lén cdc tan ciing clia cdc co quan cam gidc nim trong ndo bé. Moi qud trinh sinh
1y duogc phdt sinh khi cam xic 1a cdc phan xa. Trung khu cua cac phan xa nay la & vd ndo ving
tran, qua cdc trung khu thdn kinh dinh dung, hé limbic va thé lu6i. Hung phén tir cdc trung khu
nay truyén theo cic day than kinh dinh dudng di ¢4 tdc dung lam thay déi cic chitc nang clia
cic co quan bén trong co thé, gay tic dung dinh dudng lén hé co xuong va c¢é tic dung chuyén
vao mdu cic hoocmon, cic chal trung gian hod hoc va cic chit duge tao ra trong qud trinh
chuyén hod vat chit trong co thé. Cic chat nay, dén lugt né lai ¢6 tic dong lén céc co quan do
hé¢ than kinh dinh dudng chi phéi.

Céc thi nghiém dd xdc nhan vai trd clia no trung gian, ndo giifa, ndo khirnt gidc va cdc
nhan trong hé limbic trong viéc diéu hoa c4c phan ing cam xiic.

Néu kich thich hay pha huy cic trung khu néi trén s& gay ra cdc phan tmg nhr: gian di,
lo lang, s¢ hdi, hai long... Vi du, pha huy phén truée viing dusi déi, quan sat duge 6 con vat thi
nghiém phan ung tdn cong, gian dit. Con vat trd nén hung hang, mé rong déng tir, dung long,
duong vudt, nhe rang, dap dudi, gam gir.... Kich thich dong dien vao ving déi ciing gay céc
phan itng tuong tu. Pha huy céc cau triic nay cha ving dudi déi cic phan img trén khong xut
hién nifa. Nguoc lai, kich thich phdn sau viing duéi déi hay phitc hop hanh nhan con vat s€ s¢
hai, 1im cdch chay tron, hodc trd nén "dé bao".

V&1 con ngudi, kich thich mét s6 c4u tric hé limbic cling gay dwgc cam gidc dé chiu hoac
cam gidc khé chiu, tiy theo c4u tric duge kich thich. Vi du: kich thich vao phitc hgp hanh nhan
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s€ gdy ra cam gidc s¢ hdi, lo lang hoac tic gian, con cat bd héi dai lai 1am giam so hai, giam tic
gian, dong thoi con gay duge cam gidc phan chan.

Do vay. co s sinh 1§ cta cam xic 1a cdc phan xa duge thuc hién ¢6 sy tham gia cic cdu
triic clia ndo bo, trong do ¢6 vo nao ving trdn va cdc cdu tric dudi vo (hé limbic, ving dudi ddi
va thé ludi).

X. TRI NHO

1. Khai niém vé tri nho

D3 6 kha nhiéu ti€n bo trong cdc nghién citu vé i nhd clia con ngudi, nhung chua ¢
mot dinh nghia théng nhat nao vé tri nhé. C6 tac gia cho rang: "tri nhd 14 sy duy tri duge cac
thong tin khi tin hiéu da ngimg tic dung. Cdc thong tin ndy ¢é thé duge st dung dé tic dong véi
cdc tin hiéu tiép theo”. C6 tdc gia lai cho rdng: "tri nhé 12 su bién d6i mot cich bén vimg trong
c4u tric thdn kinh”. Bién d6i nay duogc duy tri trong suét doi séng clta ca thé, da dugc phét sinh
dusi anh hudng cha nhing sy kién cé ¥ nghia s6ng con d6i véi co thé va sau d6 cho phép con
vat va con ngudi nhan biét duogc cac sy vat hién tugng tuong ty (Pettgri).

2. Cac loai tri nhé cua con nguoi

C6 nhiéu can cir dé phan loai tri nhd:

2.1. Dua vao cdc qud trinh hinh thanh

Ngudi ta chia tri nhd thanh cic loai nhu sau:

a. Tri nhé hinh nigng: di dugc hinh thanh urén co s& nhimg biéu tugng vé cic sy vat va
cdc d6i tuong cu thé nhu: mot con ngudi, mét bifc tranh, mét am thanh nao dé. Nhung tuy theo
cdc co quan tiép nhan céc tin hiéu va hinh thanh tri nhé, ngudi ta con phan ra tri nhd hinh tugng
thi gide, thinh gidc, xdc gidc, khitu gidc hay vi gidc.

b. Tri nhé van déng: da duoe hinh thanh trén co s¢ thue hién nhimg dong tic cu thé. Vi
du: dd béng, cudc dat, ddnh dan ... Trong qud trinh fao dong, hoc tip, nh& 6 tri nhd van dong
ma ta c6 thé hinh thanh duoc cic ky nang, k¥ xdo trong nhiéu loai nghé nghi¢p khéac nhau.

c. Tri nhé cdm xic: da duge hinh thanh rén co s cha céc kich thich c6 khé nang dé gay
ra cic phan g vé cam xiic nhu: vui, budn, thoa min ... Céc téc nhan c6 thé gay ra tri nhd cam
xtc Ja cdc tin hiéu cu thé.

d. Tri nhé logic: (ngén ngit) dd duge hinh thanh khi ¢6 tiép nhan ngdn ngd (tiéng ndi,
chit viét ...). Dac diém cita tri nhé logic 1A tin hi¢u ti€p nhan dugc khéng phai la nhitng hinh
tugng cu thé, khong phai 1a am thanh... ma 1a nhitg tir, nhitng cau c6 ndi dung, y nghia nhat
dinh.

+ Tri nhe phan xa cé diéu kién: da duge hinh thanh khi phoi bop kich thich c6 diéu kién
v@i Kich thich khong diéu Kién.
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2.2. Theo thoi gian ton tai cda tri nhd trong nao da chia ra:

a. Tri nhé ngdn han: 1a tri nhé wong mot thdi gian rat ngan (khoang may gidy dén may
phiit) nhu trudng hop nhé sé dién thoai.

b. Tri nhé trung han: 1a tri nhé duge duy tri trong khoang vai ngay dén vai tuin nhu
truomg hop nhé cdc cong thiic todn, 1y, hod.

c. Tri nhé dai han: 12 tri nhé c6 thé dugc duy tri trong nhiéu nam hay su6t ddi.

5 c4 chi c6 tri nhd ngin han, & bd sdt thoi gian nhd dai hon (trung han), con 6 chim di c6
tri nhé dai han. Trong s cdc dong vat c6 vii, ba loai tri nhé ngan han, trung han, va dai han dat
mifc t6t nhét & khi.

2.3. Theo cdc qud trinh hinh thanh ngudi ta ¢on chia ra:

+ Tri nhé chiing logi phdt sinh: 14 tri nhd dugc di truyén tir the h¢ nay dén the hé khdc, vi
du, dong vat mdi sinh da biét tim dén vii me dé b.

+ Tri nhé cd thé phdt sinh: 1a tri nhé chi duge hinh thanh trong qué trinh phdt trién cd
thé.

3. Cac cau triic cua nao lién guan dén tri nhé

- Nhiéu céng trinh nghién citu gdn day cho thay cdc cdu trdc cia nao cé lién quan dén tri
nhé 13 vo ndo va hé limbic. Péc biét 1 heé limbic v6i cdc viing sau nhu: héi dai, hoi cd ngua...
Cac ving vo ndo lién quan véi tri nhé la cdc viing vo ndo lién hgp trong d6 ¢6 viing tran.

- M&i viing trén vo ndo c6 vat trd sinh 1y khdc nhau déi v&i sir duy tri vé tri nhd nhu néu
héi dai bi t6n thuong thi gay 16i loan qua trinh phuc héi vé tri nhé... Phic hop hanh nhan bi ton
thuong thi thdi gian duy tri trf nhé s& ngén lai. Héi ¢4 ngua bi 1én thuong cdc 16t loan vé tri nhd
s& rat trdm trong ¢4 thé mat tri nhé ngin han, khong nhé duoc nhiing sur kién vira xay ra...

Do vay, tri nhé ¢6 lien quan vgi nhi€u ving clia ndo bo, nén co thé khi cit bo nhiéu ving
nao (6 dong vat) cing khong 1am mét hoan toan tri nhé.

4. Cac co ché hinh thanh tri nhg
4.1. Co ché hinh thanh tri nhé ngdn han

- Phén 16n cdc nha nghién ctu khang dinh ring tri nhé ngan han lién quan dén sy tudn
hoin cua cdc xung dong thin kinh trong cac vong hay cic chudi noron va do qua trinh kho cuc
kéo dai tat cdc synap thudc cdc vong hay cdc chubi noron dé.

- Cdc luéng xung dong than kinh trong cic vong noron dé bj itic ché do anh hudng cla
nhiéu yéu td. Vi vay, tri nh6 ngan han bi mat di khi ndo bi tén thuong, bi lam lanh va bi tic
dung clia cdc thudc gay me...

- Su tudn hoan cdc xung dong thin kinh & cic vong noron khong bi anh hudng cua cic
chdt c6 tdc dung dic ché sy tdng hop ARN, protein va cdc chat trung gian hod hoc.



Chuong XV1. SINH LY HOAT DONG THAN KINH CAP CAO 307

4.2. Co ché hinh thanh tri nhé trung gian

- Tri nh¢ trung gian dugc hinh thanh 1a do ¢6 su thay ddi tam thoi cdc qud trinh 1y - hod &
tan ciing than kinh trude synap cling nhu & mang sau synap, da tao diéu kién dan truyén cdc
xung dong than Kinh trong mot thoi gian dai (vai thang).

- Céc thi nghiém da cho thay, néu chi kich thich vao soi than kinh cam gidc thi sau vai ba
lan kich thich, hung phan sé khong tiép tuc truyén qua xinap nira. D6 12 hién tuong quen véi
kich thich. Nhung néu ta cho tic dung phoi hop kich thich day than kinh cam gidc véi kich
thich vao tdn cing sol thin kinh truyén cam gidc dau (tin cing trén mang trudc synap cam giic)
hung phin sé dugc din truyén lién tuc qua xinap cam gidc. Diéu nay ching to ddu vét cla kich
thich (tri nhd) dugce duy tri Jau dai.

Cac bién déi cdc qud trinh 1y - hod & synap thudc soi thin kinh cam gidc dién ra nhu sau:

+ Serotonin - chit dan truyén xung dong than kinh qua synap, truyén cam giac dau ¢6 tic
dung hoat hod adenylatcyclaza trén mang truéc synap: cam giac, chat adenylatcyclaza tdc dong
lén ATP hay GTP v tao ra AMP, va GMP,. C4c chat nay s€ hoat hod cdc protein - Kinaza va
gay ra qui trinh phosphoryl hod m¢t protein 1a thanh phan cia kénh canxi trén mang cua tan
cling s¢i than kinh cam gidc. Kénh canxi md, cdc ton Ca™ tiép tuc tir ngoai sé qua mang vao
trong, ngan chan cdc ion K* qua mang. Vi vay, qud trinh phuc héi trang thdi phan cyc cua mang
bi cham lai (qué trinh khir cuc mang kéo dai nén hung phan c6 thé tiép tuc truyén qua synap).

+ Cdc ion Ca®" ngoai cdc tdc dung noi trén, con cd tac dung 1 hoat hda cac proteinkinaza
phu thuoc canxi. Cic proteinkinaza nay sé giai phéng cic receptor glutamat khoi su ttc che clia
mao1 protetn cla mang la phodrin. Pugc gidi phéng khoi tic ché, cdc receptor glutamat sé két hop
vOi chat din truyén qua synap da gop phin kéo dai qué trinh din truyén qua xinap.

+ Cdc xung dong than kinh truyén dén con tdc dung lén cdc neuropeptit ¢é san O tdn clng
truGc synap. Tuy theo chit dan truyén & mang trudc synap ma cdc neuropeptit ¢ day cé khdc
nhau nhir chat dan truyén & synap la axetycholin thi cdc neuropeptit ¢ day la enkephalin,
luliberin va vasonitertinal peptit, con chat dan truyén & xinap la serotonin thi cdc neuropeptit &
day 1 chat P. thyreoliberin, cholecystokinin. Khi dugc hoat hod boi cdc xung déng truyén dén,
céc neuropeptit s& [am tang kha nang dan truyén qua synap, cling ¢6 nghia la lam tang théi gian
mo dudng qua synap.

Do vay, co ché hinh thanh tri nho trung han la khir cuc mang keo dai, tao diéu kién cho
cdc xung dong thin kinh truyén qua synap trong thdi gian dai.

4.3. Co ché hinh thanh tri nho dai han

- Co ché hinh thanh trf nhd dai han ciing 1a cac qua trinh bién d6i ly - hod & mang trudc
VA mang sau synap giong nhu co ché hinh thanh tri nhé trung han, nhung con c6 qu4 trinh dé
tao ra c4c protein mdi (chat giir tri nhg).

- Cic cong trinh nghién cttu & chuot da cho thay, sy tuan hoan cac xung dong than kinh
trong cac vong noron (kéo dai khoang 30 - 50 phiit) da lam thay d6i cdc protein va ARN trong
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than cdc noron va cdc synap. Vi vay, tri nh& ngan han dugc chuyén thanh tri nhé dai han. Sy
chuyén tri nhé ngin han thanh tri nhé dai han duoc goi 1a qua trinh cing c6, n6 duge hinh thanh
trong mot thoi gian nhat dinh va phu thudc vao cdc dac diém cta phan xa, thai gian va cuong do
cia kich thich, viio trang thdi chitc nang cla cdc cdu tric lién quan v6i tri thd trong nio bo, va
vao cic dac diém di truyén.

Thi nghiém ddu tién phdt hién chét lién quan v&i trf nhd 12 thi nghiém cia Mc. Connel
tién hanh thanh 1ap phan xa c6 diéu Kién trén giun dep. Kich thich c6 diéu kién la anh sang,
kich thich ciing ¢6 1a dong dién chay qua hai dién cyc dat trong bé nudc, trong dé cé con giun
dep. Sau khi phan xa c6 diéu kién da dugc hinh thanh, tic gia da cit d6i con giun va ch& cho hai
nita cha con giun tai sinh thanh hai con giun mdi, sau dé dem hai con giun méi nay kiém tra
xem chiing c¢6 phan xa cé diéu kién hay khong. Két qua da cho thdy ca hai con giun nay déu
Xu#t hién phan xa déi véi kich thich 4nh sdng (con giun s& co lai nhu khi bi dién giat).

Nhu vy, chit gi d6 dd c6 kha ning nhé duge phan xa ¢6 diéu kién trong co thé con giun?
Khi cat nhimg con giun da dugc thanh lap phan xa ¢6 diéu kién thanh timg méanh va cho nhing
con giun khdc an. Két qua 1a & nhitng con giun dugc an nhitng manh cila con giun di phan xa cé
diéu kién deéu xust hién phan xa véi dnh sdng ngay tir lin tic dung thit nhdt (khong cin luyén
tap).

- Thi nghiém thanh 1ap phan xa tim thic an trong mé 16 cha chudt do Hyden tién hanh
cling xdc nhén ¢6 sy t6ng hop protein méi trong ndo chu6t saw khi thanh lap phin xa. Nghia I,
chuodt nh¢d duge dudng chay trong me 1¢ 1a do cd chdt giit duge tri nhd dugc hinh thinh trong

nao.

Céac cong trinh nghién ciu cda nhiéu tdc gid nhu Krebs, Smirov... cling d& khang dinh
rang trong qud trinh thanh lap phan xa c6 diéu kién & dong vat da c6 su tang ham luong ARN va
protein trong cic noron va trong cdc neuroglia thudc cdc cfu tric cha ndo bd (vo ndo vd
hippocampus).

Khi ding cdc chét c6 tic dung tc ché su tdng hop protein di cho thdy khong thé hinh
thanh dugc cdc phan xa c6 diéu kién va di dén két luan ring qui trinh hinh thanh phan xa cé
diéu ki¢n c6 lién quan v6i sy hinh thanh chat lwu gif tri nhé va con duoe goi 1a engram nhd.

Céc nghién cifu vé hod - t€ bao thdn kinh ciia nhiéu tic gia (Nelb. Konorski, Eccles,
Ratligge, Bengelsgorf... cho ring trong qué trinh hinh thanh cac phéan xa c6 diéu kién trong ndo
ciia dong vat da cd sy tang s6 lugng cdc synap hoat dong, tang tiét chat din tuyén qua synap....
tang cdc nhanh & tan cing soi than kinh (d€ tao thém céc synap méi)... T4t ca nhimg bién ddi vé
cdu tric nay déu dén dén mot co ché chung la md dudmg qua synap va tao diéu kien dé c4c xung
dong thdn kinh truyén tir noron nay dén noron khac.

Sy dan truyén lién tuc cdc xung dong thin kinh qua synap da lam thay d6i vj tri cdc
nucleotit trong ARN théng tin (chat tham gia vao qu4 trinh t6ng hop protein). M4 16ng hop
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protein nay duoc duy tri trong than noron va synap dé 1ai tong hop protein "tri nhd” mdi thay
cho céc protein "tri nhé" bi mat di trong hoat dong song ciia cd thé. Hang ngay c¢é dén hang
chuc ngan noron bi thodi hod, nhung tri nhd Xhong bi suy giam. Tuy vy, & tudi 60 trg lén tri
nh¢ da giam déan. Biéu nay chic chén c6 lien quan vdi céc qud trinh téng hop va phan giai cac
ARN va céc protein vi hoat tinh cla ribonucleaza - chit phan gidi ARN ting lén theo tuéi. Dén

1uéi 60 hoat dong clia enzym ndy tang 1én khodng 45% so vdi ngudi & tudi 20.
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22.

Néu cic hoc thuyét vé phan xa truge Pavlov.

Trinh bay cdc nguyén tic co ban cita hoc thuyét Pavlov vé phan xa c6 diéu kién.

Phan tich vai trd cia PXCDK trong qué trinh thich tng c4 thé.
Phan tich cc dic di€m cta phdn xa c6 diéu kién (PXCDK).
Co ché phan tit clia dudng lién lac tam thdi (co ché nhd).
Quan diém clia Pavlov vé co ché& thanh lap PXCDK.

Trinh bay thuyét hé théng chitc nang clia Anokhin.

Trinh bay céc diéu kién dé hinh thanh phan xa c6 diéu kién.
Dua trén nhiing co s& nao dé phan loai PXCDK.

. Phan tich céc diéu kién hinh thanh phan xa c6 diéu kién.

. So sanh phan xa c6 diéu kién va phan xa khong diéu kién.

. Néu cdc tmg dung cia PXCDK trong thuc tién.

. So sénh vic ch& ngoai v itc ché trong clia phan xa c6 diéu kién.
. Phan loai cic iic ch€ ngoai.

. Phan loai céc ttc ché trong v néu ¥ nghia sinh hoc cha ching.
. M6i lién quan giita cdc trc ché nhu thé nao?

. Phan tich ban chit cha gidc ngi.

. Khi ngi co thé ¢6 nhitng thay ddi nhir thé nao?

. Giai thich hién trong chiém bao & ngudi.

. Neu cdc qui luat hoat dong cia thdn kinh cap cao.

. “B4t ¢t mot kich thich nao khi da gay nén mot di€ém hung phan trén vd nio ma kéo
dai thi sém hay muén hung phén s& chuyén thanh tc ché réi dan dén trang thai budn

ngi va dén gidc ngli”’. Vi sao? Diéu nay ¢6 y nghia gi?

He théng tin hiéu thit nhat 1a gi? Nhing khéc biét clia chiing so vdi hé thong tin hiéu

thit hai.
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23.
24.
25.
26.
27.
28.
29.

Ban chat cia hé thong tin hi¢u thit hai?

He thong tin hiéu thi hai c6 vai trd gi déi vdi doi song cd thé va cong dong.

So sanh cic loai hinh thdn kinh ctia nguoi va dong vat.

V1 sa0 néi cic loai hinh than kinh c6 tinh chat tuong déi?

Co sd sinh 1y hoc clia cam xidc 1a gi?

Phan biét co ché hinh thanh: trf nhé ngan han, tri nhd trung gian va tri nhé dai han.

So d6 hod cdc qua trinh hoat dong thin kinh cip cao.
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