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Gidi thiéu vé thuyét hau sinh hinh thanh so
mat & dong vat cé xwong song

Ciu truc xwong mat ching ta nhin thay
trén hinh anh siéu 4m 13 két qua ctia cd mot
qué trinh phat trién lién tuc, dwoc can chinh
va sdp xé&p theo mot trinh tw dinh san dua trén
quy luit phoi hoc phan t va di truyén, dan dan
ciu tao nén kKhuén mat hoan chinh.

Khu6n mit, cling nhw toan b viung dau,
déu da duoc “dinh hinh sdn” thanh cac vung
dwoc phan dinh vé mat di truyén trong giai
doan phoi vi va phoi than kinh. Théng qua bién
dang, bé mit tdm than kinh 2D dan chuyén
thanh 6ng than kinh 3D véi ciu tric déi xirng.

Khi mat lwng cia mang than kinh déng

lai thanh ciu trac 6ng, 16p “thk tw” védi ban
chat 1a cac té bao mao than kinh di cuw sé t&i
xam nhip vao cwc dau cda phoi thai sau nay va
tao mot 1&p té bao ciu tao nén khudn mit cia
thai nhi.
Khuén méit phat trién nho nam diém gb 1én (nu
mat) phia trwéc cta 14 biéu bi, ching phat trién
vé kich thuwdc sau d6 hop nhét lai véi nhau dé
hinh thanh nén khuén mat hoan thién. Nhitng
diém go 1én d6 bao gom:

. Nu tran mii, ndm & gitta mit, phat trién
can xtrng hai bén, va khac hoan toan so véi cac
diém con lai vi ching nhé ra & ca hai ntra trai
va phai cia khuon mat.

. Nu ham trén, hai bén trai phai.

. Nu ham dwéi, hai bén trai phai (cung
mang thi nhat)

1.1 Nhirng giai doan quan trong trong

qua trinh phat tri€n so mat

Cac vung da dworc quy dinh cia khuén
mdt va so ndo dwoc phdn biét rach roi ngay
tir giai doan phéi vi va phéi than kinh.

Phai vi 14 giai doan hinh thanh ciu tric
co thé phéi cho tat cd cidc dong vat c6 xwong
séng v&i ciu truc dbi xirng hai bén c6 ranh gidi
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12 day s6ng va trung bi nam xen ké giita noi bi
vangoai bi (Hinh 1.1) (day la giai thich ban dau
vé thuyét hiu sinh hay con goi la hién tuwong
phat trién qua cac giai doan, nham phan bac
thuyét tién hinh thanh dwgc néu ra tir thé ky
18, sau khi Leewenhoek phat minh ra kinh
hién vi va quan sat dwoc hinh dang tinh trung
vao nam 1677).

Mit dworc chia thanh cac khu vuc nam &
phia trwéc trong thoi ky phoi dau.

Phéi than kinh l1a giai doan cht chot, lam
tién dé diéu phoi cho qua trinh tao dung hinh
thai cac vung khu6on mat (Hinh 1.2). Pay la giai
doan tao hinh cda hé thin kinh trung wong,
kho6i mat, va ving cé.

Tam than kinh c6 ciu tric khong gian
hai chiéu, ban chit1a mot mit phang dwoc phu
b&i cac 16p té bao, phan chia ré thanh cac khu
vuc twong rng véi cadc vung ndo, cac thu cam
thé than kinh - cdm giac, va cic phan vung
khu6n mat sau nay.

Trong qua trinh hinh thanh 6ng thin
Kinh, phép bién ddi topo ctia tim thin kinh
van dién ra. Khuén mit sé dwoc hinh thanh
trong giai doan nay va “phat trién” ra phia
trwéc (Hinh 1.3).

Tam than kinh sé dai ra va gip nép lai,
hinh thanh cac mang vé&i cac bo nhd 1én trén va
hop nhat thanh mot 6ng (Hinh 1.4 va 1.5).

Qua trinh dong lai cta 16 mé phia trudc
cua dng than kinh sé thé hién mot dic diém
ciu truc topo dac biét (Hinh 1.6): cac phan
truedc nhat ctia 6ng than kinh sé cuén dan vé
phia trwéc, hoan thanh mot vong quay 180 do,
14t cac vuing nay thanh mit bung (day gan nhw
la gidi phap duy nhat dé giai quyét van dé déng
ong than kinh con dang h& & phia trwéc) (Hinh
1.7 va 1.8).

Cac go phia bén ngoai ctia 6ng than kinh
sé hoi tu lai véi nhau va hoa vao lam mot &
dwong gitra. Két qua la thuy trwdc tuyén yén



Neural crest

1 Vertebrate embryo in early neurula stage.
* Chu thich:

Nicolas Hartsoeker’ homunculi, 1694: the human fetus develops in full in the spermatozoid: Bao
thai nguwoi phat trién toan bd & trong tinh trung.

Caspar F. Wolff’s epigenesis, 1759: phat trién thong qua cac giai doan cu thé vdi cac 14 bi cé chirc
nang khac nhau.

Ectoderm: Ngoai bi

Neural plate: Dia than kinh

Mesoderm: Trung bi

Notochord: Diy sdng

Neural crest: Mao thén kinh

Endoderm: N6i bi

Hinh. 1.1 Tién hinh thanh va thuyét biéu sinh. 1 Homunculus. 2 Két thiic phéi vi, bat ddu hinh thanh
dng than kinh.

(Hinh 1.9)

s& 12 phan nam phia trwdc nhit cia viing ngoai
bi than kinh dwéi gian ndo, twong &ng véi viing
nam & phia sau cling cia h6 miéng nguyén thuy
trong twong lai. Hai tAim phéi khivu giac sé phat
trién thanh cac day than kinh va bd may khiru
giac, ban dau nam & phia trén va hai bén doan
ndo ciling nhw thuy trwéc tuyén yén, tién dan
téi dwong gitra va hop nhat lai véi nhau, cuén
lai tao nén mat bung nam phia dwéi nio trudéc
(Hinh 1.10).

Pay cling 1a cach cac khoang miii va lién
két miii - ndo hinh thanh trong twong lai dé tao
ra cdm giac vé mui. Mat khac, phan mat vong
mac & tAm than kinh sé “phong” ra ngoai va tré
thanh coc thi giac va sau dé 1a cac tui thi giac
(Hinh 1.7).



Hypothalamus

Neural Plate Adenohypophysis

MNaso-frontal ectodenm

e ————
PROSENCEPHALON

MESENCEPHALON

ecloderm +

Wzl oy i ulary
Tiigeminal placode

n 1C)
Nc: neural crest

* Chu thich:

Neural Plate: Dia thin kinh

Nc: neural crest

Nasal cavity: Khoang miii

Olfactory Placode: Phéi khitu
Telencephalon: Poan nao

Eye: mat

Optic placode: Thuy sau t. yén
Posthypophysis: Phoi thi giac

Epiphysis: dau xwong

Trigeminal placode: Tam phdi tam thoa
Thalamus: D6i thi

Mesencephalon

Hypothalamus: Vung ha do6i
Adenohypophysis:Thuy trwéc t. yén
Maxillo-mandibulary ectoderm + Trigeminal placode: Ngoai bi ham trén - ham dwi va tim phoi
tam thoa

Naso-frontal ectoderm: Ngoai bi mii-tran
MESENCEPHALON: NAO GIUA
PROSENCEPHALON: NAO TRU'OC

Hinh. 1.2 Bdn d6 ving dia thdn kinh



Hinh. 1.3 Mdt sé phdt trién & phia trwdc dia thdn kinh.



* Chu thich:

Neural plate: TAm than kinh
Dorsal fusion: Hgp nhat mét lung
Nc: Neural crest: NC Mao thén kinh
Neural tube: Ong than kinh

Hinh. 1.4 Béng tdm thdn kinh dé hinh thanh dng thdn kinh



Frontal view

-
al view

Mouse, D8-D8,5; human, around D22

*Chu thich:
Frontal view: Mat trudc (tran)
Fronto-lateral view: Mat trueérc bén (tran - bén)

Hinh. 1.5 Hinh thanh topo ctia mdt truéc tdm thdn kinh va bdt ddu hinh thanh céc thi gidc.

Coc thi gidc c6 xu hwéng 16m xubng duwéi. Cdc go thdn kinh ndng ddn 1én sé di chuyén vé phia mdt
lwng ctia phéi
Mat trwdrc (trdn)
Madt trwdc bén (trdn - bén)
Chudt, D8-D8, 5; Ngwo'i, ngay D22
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* Chu thich:

Rotation: Xoay

Cerebral: bai nao

Facial: Mat

Expansion: M& rong
Ventralization: Gap vé phia bung

Hinh. 1.6 Qud trinh xoay gdp vé phia bung ctia cdc cwc mé ctia phéi
1. Xoay-D20
2. M¢ réng ving so mdt - D30
3. Gdp vé phia bung - D 40

D 40



and
L the mesenchyme.
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Mouse D 8,5;: human around D 22-24

*Chu thich:

the optical pits: hé thi giac
the ectoderm and the mesenchyme : 14 ngoai bi va 14 trung bi

Hinh. 1.7 Tui thi gidc va qud trinh hop nhdt ctia cdc cwc mé
O’ 16p cdt nay, chiing ta cé thé thdy méi lién két giiva:
Choi thi gidc, ld ngoai bi va trung bi
Mat trworc
Mdt sau
Chudt D8, 5; Ngwoi quanh ngay D22-24



* Chu thich:

Neurula: at 22 days: Phoi ngay thir 22
Lateral view: Mat bén
View from above: Quan sat tir trén

Hinh. 1.8 Hinh dnh hién vi cho thdy bién ddi topo ctia dng thdn kinh nhin tir mdt truéc
Hinh thanh éng thdn kinh Ngay 22
Mdt bén
Quan sdt tir trén
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Adenohypophyse

* Chu thich :
Adenohypophyse: Thuy truédc t.yén

Hinh. 1.9 Hinh thanh topo thdn kinh phia trwéec, va bdc 1 vi tri ctia thuy trwée tuyén yén

Qud trinh xoay theo chiéu luwng-bung & phia trwdc 6ng TK boc 16 tuyén yén & phdi dong vt cé
xwong song.
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Mat Iwng 6ng than kinh déong lai bang
cdch hop nhdt phdn tir sé kich hoat qud trinh
di cw ctiia té bao mao than kinh so (CNCC)
(Hinh. 1.4, 1.11,1.12, 1.13, 1.14 va 1.15).

Khi 6ng than kinh dai din ra va cuén
lai d€ déng thanh 6ng & dwong gitra, CNCC sé
di cv theo dwong lwng-bung, roi khéi hé than
kinh trung wong dé xdm nhép vao cuwc dau cta
phoi, gitra 14 ngoai bi va ndi bi.

Puong di dac biét nay sé giup xac dinh
khoi lwgng té€ bao ma ca thé nay c6 dé hinh
thanh khu6n mat.

Nho vao kha nang gian phan, nhirng té
bao nay sé vay xung quanh tai thi giac, tim
Khtru giac
va tim mang. O’ giai doan nay, cac tim khtru
giac bén trai va phai sé ‘16i kéo’ cac té bao mao
thin kinh - nhw mot két qua ctia qua trinh gian
phan, cac yéu to ting trwdng nhw FGF 8, pro-
tein phién ma va cac gen DLX5, SLX6 va SHH.
Ching ta c6 thé quan sat thiy nhirng nhan to
trén nam & cac tAm khiru giac.

CNCC sé tip trung xung quanh cac tim
nay, va nho vao kha nang gian phan cta ching
ma c6 thé ddm bao sw phat trién cha 5 nu mit:
. Nu tran-miii, 12 nu don, d6i xirng, nam
trén dwong gilta va khac hoan toan véi 4 nu
con lai - hinh thanh & hai bén trai va phai.

. Nu ham trén, & hai bén phai va trai.
. Nu ham dwéi, & hai bén phai va trai
(hinh thanh tir cung mang thi nhat).

1.1.1 Qua trinh chét cua té€ bao

Sw hop nhit cia 5 nu mét sau khi ching
ti€p xic véi nhau chi ¢6 thé xdy ra néu xuat
hién qud trinh chét té bao phoi, hay apopto-
sis. Hién twong phat trién nghich thwong nay
da khong dwoc cong nhan khi méi dwoc cong
b6 vao nam 1960 (Gluckmann), nhwng sau do6
dwoc chirng thuc la c6 dong goép quan trong
vao su cin bang trong qua trinh ting sinh té
bao & tit ca cac sinh vit.

Mot vi du dién hinh, qua trinh chét té
bao hoic ‘hoai ti di truyén hinh thai’ cua cac
lwdi gian ngdn sé gdp phan vao viéc ngan cach
cac ngén chan va ngoén tay véi nhau. Cac gen
dAu tién chi huy qua trinh chét té bao c6 vai tro
thiét 1ap cac hanh dong trong moi chudi té€ bao

lién quan, gy ra hién twong chét té bao. Nhirng
gen nay da duwoc xac dinh vao diu nhirng nam
1980.

Trong mbi t& bao séng, ludn ton tai mot
chwong trinh theo di truyén, ma khi dwoc kich
hoat thi sé lam cho té bao chét di va bién mat
(khac véi hién twong té bao bi hoai tir cho chan
thwong, nhiém virus, hay bi v&).

Chét t€ bao theo chwong trinh dién ra
rat nhanh, khong giy viém, ton thwong, hodc
tao seo. P6 ciing la Iy do khién ching chwa
dwoc chu y toi.

Cac gen dau tién dwoc phat hién co vai
tro kich hoat quéa trinh chét té bao la CED-3
va CED-4 (Horwitz). Mot gen khac cling dwoc
phat hién mang tén CED-9, nhwng lai 1a gen d6i
khang va cé chirc nang kim ham hoat dong 2
gen trén.

T nhitng sinh vat nguyén thuy nhw
giun, cho t&i cao nhat nhw loai nguoi, nhirng
gen nay van gitr nguyén chitrc ning. Hé thong
chét theo chwong trinh nay van dwoc bao ton
nguyén ven.

Chét té bao theo chwong trinh la qua trinh
co’ ban dé hinh thanh nén tit ca cac diém
quan trong trén khuén mat: tir sy doi xirng
gitra hai nira moi trén té&i sy hop nhat caa
cac nu mat.

Sw hop nhit ciia mit tai vi tri hai hoc
miii sé quyét dinh tinh d6i xirng cia than kinh
& dwong gitra. Sw hgp nhit nay tir hai nu ham
trén hai bén chi dwoc hoan thién thong qua
qua trinh chét té bao phoi (chét theo chwong
trinh). Apoptosis xay ra tirc 1a cé ton tai cac tin
hiéu phan tr nhw collagenase, caspase, prote-
ase, metalloprotease va acid folic. Tuy nhién,
ching ta van chwa hiéu ro vé chung.

1.1.2 Cacyéu to quyét dinh di truyén va Sw
biét héa Kkiéu hinh té bao bén trong cic nu
mat

N6i cho cung, méi nu mit déu dwoc
dac trung béi cac dac diém di truyén nho sw
biéu hién cia cac gen tac dong lén qua trinh
tang sinh té bao va biét h6a thanh cac co quan
(xwong, sun, co, rang, trung bi, thin kinh, mach
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