
,48 iil, _ NNt irBJ tLyt lstt dit

.tig C*r eP 6jslt o+.al .;rf+l o;r.riJl ,,!<-r1rl3 
rrili+.ll rl*r.ll jrl=p i.,,l.p

Mus musculus €J.+JJi o+Jl
6tlL +ti tiJ . .p !.. .$ d. enr

LiU.r , J-'.t , Lt -r) 1_t+, +.jj +!s, ;t .Jt r* rs,
ib.t , J-j.r , .!.-J,r i-4 .t+n lu,lt +E , ;t+Lt r* rl

:!F3,Lll
i-"J*!ll irrull ;v Jlhts musculus o,r-r-rr u4;,lt -riil .-]-J c (cNs) t, slr (Jr.-,j jq+! s+rJ ,t ryr iJlslr i-lJJr 6rrtjj
r L!--si u' "!c ,9 rLll ar'i" I ,,r! J-l-F ' -'r e! s+-Jl u-p)t url rs LJt isr el$r 6J+i .!ir.ill -,.+-r arslL i,-.,xrJ ir-:J,ji!r,
.--lrU sJLiyl 1.1; .(:.11 .a, iJ.-l- Js) J-J o. -.2,,e d.BI pr,J. t ,rs i!.,. _2.,,c S + ,rjsrJ s+-Jt jL.+lt &,s J,3sr i,.- da- aii J di' .c-Jl jL.Jl arrs f l '{r,$I :L-d ,,,tu .#rJr l.ilr ct ::rJ "o,-j- rr rrlrs Jr.:$ r.+ Atl LJ,..I j dAEdr :+LJ

' s+-Jl +iYl nuA uhul aE+lJl atlrll crr6! ii:iIir illt ut ul .retfi-Jl +Jt i-iJ ,t! drr_{i ,r{:+ }1gll a,1li--':ill .!)t-;11 aE-reJl aL-+}Jr d-jr -,,uj r-JJI iLJll ,J, . \r+,Jr ,:+.rir J dFJ iJrl.,r iil r *F sc.Jt FJil cL:ilri+4Jl ;ljill ,r-Fr. i;. . I i;l"rJr ; r,r rJ 'rr. -rr i-:ir J)trur it.:.rii i*l-ilr LJlr ,,. Li .i-. ijr iurJ !j.j.Ltl aJ+-.1
irt-Jl d-Jll ..lr .dlJlr,r!*!t tu.I rJ;.l . oJlr aLit r!.L .rrulr tLjt +-ilr , 6lrJ s+-Jt cJrJJl ur.s cl,,islr
csll i!.t*ll il.ll d Ll .J*'ll {!J*r ..lcr'ir ttdr ,tnr (i,!. urr . .!'llr.iJ . tull.Jl) i+al 6Jt{!r cDEr cruJ.I ,--..-.r
LLll 'jr ' cll i,'4 iun,;-rJt Jslt rr+r g.r.Jr tLJr jll-Jr . q/.rrJr e-'1. | -r- c- csr J:!t urr:1,J o,$rr+lr u,- rsi,,l rSrl j,"Ln i-EIl 'L!l ,j! L! .iJ.js-l.'oui ll dSxl fJjh ssj^ir J[sll J,e!-, i+-..lt ijJi[ lJi. tLiJ iirLl 4- .J.r-.,t ::.13I

.ss:,. ,ll-n !iLJ1 :{r ,.}jl Jri.il Ct-:tJ q+cliil tl ,u:+J+ltJ i+i-J AIJ'J
tLr-ll i.-jli. sj tltjt ir-Ilt , .,.i.. tL-:t -}tl rii J."& illsj itiJlt s.. UI .,JJi! tLjt tE a. ilt ,rLn ;J.it J L,,J ,r.r
eur-ll sj i!.trj-lt -!rt_-I i__+ibrj iUJt CL^.ajlr,&tgl ir!,} a. c,#Il+l !r!!J. - J rLrl Jl,ist J,io .r-jEI :l,tFI #r.,rjFrjjl

'il;'r' rl/r Ji'iI Js'i i,. ir+,"r,rsjJl JLJIj ot -JFr LL"Jl slJil cln:J; ,ie iirnl iLlt crt ,J.i ilt ui .,s+,r-::r
Mus musculus ljJ-.dl .i-_Jl ,litt , U <rt qr-J jUJt . qrj!.I eLjyl :rj$ ,:,L13!

: L.rt tt

arlSi rrLJ i_i-y 1+ ,Jk it-.;" Neurulation ..y_-ll iJrc $
. .1 -!t +"rs3 ,J JJlt i.rHl J.: jl . Gastrulation ;+J
J.:i 1!"ji3 !l-: l.J:!l r;Jl .!., g,;S_.rrr ur.Jr ik-J ei
i,- 4Js!l !r+Jr jqJr ,,rsi. (1) l+)$ $K.:I &sll d
J6,i (JlE, _i$-Jt i-i-tL dJ.r Ectoderm JAuilt 4.r!r ; .;
(2) s+-.I C rXq L!..1 ,.-+r 4"xl:I dgr r!_* 6+ e!- 6rr

isJiJl , r ri, + Neural groove u*.-,tt jr"slr ..rJs:, l.|l.:
L-+uL t1 .!lr -,-.!t, .1-!r ar!. r+} ,J" L:iJl r.J i-jl_ r
aL+l"jl -Jt--ln t^!- . Neural folds OE*-JI Ol+Ul aJSj;
.{t\ I i rJ'.t uJS3}i ul-jiJ. r 1rJ Li JrrL rjills aj3r_-Jl

J.-l+J qr...Jl -yrnt .r._:. :iri. .gjs_r !-i,.F .lj't! aj:nt
4 3) Spinal cord \,Sr.ilt &,Jr Brain tLJt .+ r+r AAr

r:e !F! n+.-dl ir).c .r-1.,;.l JJ .r.-LJ ,.r- .r.r, akrl r-j: J1 (5

,.--irr+ll orjsill d rjLJt 'l^ JIJ Ld+!l la, . u-r olJlrrlt o.
;;i.t- ;t:i r'7;- qr. (8 ,7 ,6 .4 ,3) Embryogenesis

9 5) (dljillJ ;tl5:t) g;_)rrl d 4rLJt .n iJJr Jl dJ!
c,- r"j,JJSJJ J+-Jt jt{Jt !-^! I Jr!.(12 . ll , l0 ,

aF- l-JLi LIJJI 
'lr-J tliil $ i.!Jr i+tj;r --Jr ;;i

..p-.!t ,iitt d + <_.,-I qr-+Jt jusx \,++J ,t jyt .:I- ,-Uj,

Lrrr ur ;++ i.iJL i_iL.bt ,J.i d,Jl !+r."tJ U.J+. gJ.+!t
. dJi,yl ,:L"Jiill .iti-i iJi, ae, ,l.i !-i):il

:J.rI dnJ J rlJ.ll
Mus t1;*-+tJt.;.5!t _rl-at eJut slc .d.l4I i-lll 6rJ+l
&Lyl €!t;r , i++ a-.-.ir ac (20) L.lljj J:n- , musculus

D.-l u-n JS st 'llt dJj 4. :-1-, JSr iJ."r!,J. L-i)l ij!+.ll
iJ-r-. + rSbt fr.(13);r,r. i?:c:!" Lirji dE: c!!t 61,:L

e.-+ J+:clr ,(14) Vaginal plug i.,lxJ ;rt"rJt i!-)! CrtJilt
aF drl fCr $ d-. gJr .C- rr JLJI u. lJt .Jl , €jlr
dF-. e.LJr ,,Cr L1- 'tqr JnlJl riil .:1_1 e)- F .(15) Jt .ll
\.+Jlr .(c,sJG!.ID ,i!Jl "=-xl 

,t! r:, . 6ryr! .5r J..lt
6 '--i -U-i 9JSJJ .dJl jk'X .,+irlt ,l.j)l .J.l_x C$ C.
t---^JSr (,,ll i-nJ,Lll 6fr .L !)+Jl ert_,tilt ,.. ;:! .L}.Jt
nLQ4- t2);J r}} JJL_ !r:.i-.!t (ni ,(t6) Humason

70 -F-r -r!i!r JFStr r,LiJl jJ.,cr,+,rJ .+..Jc ij-rct
j,-rslJ; atsrL jtsyl iJLe dli .drtJ,.;ra icL d.-j rJ %
crjrJr , -+J; JKI 1EL, l .!,-!r .'tiyt &.3t oF i+ot-j
i-1 l,l ,rijl ,.}!t..rl+lt e-i \,i 6l+rj 6 q!9 .(t;$ ZO; ;,.r
,',-LiJ i.r+\ CU,,,,! d,r-' LcL !i.-j i r j (54) j.._il
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aus 1s4 ptl,Jl l#J ItYl -rtcl g0-t

eLj., (5) ;r.l nrll,siLr+tl d J-i ,ryr-,r$,u (7) ''r 'r

,-.. -ir D.P.XJItrl^i il2ilt .Ol,i (5) i.ul iu-e)l;
!5-*I .,fJ-ll J{+-ll,

r 9JE1 i.jl+ ._l-, cS-,

: clEill

'--6+- fhii-! ii++-ill etli.ll
LJt ildlLLil. I

&-- .!l riil ii-J 
'i 

dx*3ll :.;Lc qrLI erl E ts o-,pLl

ej J1 6 ;+-ll ,.tpis: LIl-3Sl &+ iriS musculus g;;r-r:-ll

i.sgJl {-lrlJJl +'-r!---^: ;l \r.f4ll sJpi-Yl OdJSSl

i:Y!l eLJ..rl 
":stt 

asSlt 'r;t i+ti- pr , d-l-r

d +}ytt s+sll jl..+ll -lE,.lJc JIi C 6ll,till ilJ-l

pri (7'6)J.e ,Jl#$ ",lill ofl s'! LrztJr3a elL (3:rJs-lt)

Extra ,iI+ gJi$ -,pUill #jJl 4il' ;lr3 'li'Y .cl-
ue rlrjle (EC) 4L.L JJ{liJ (EEE) embryonic ectoderm

77X .,*-r,r)' 0*LAJX.JdI0'r[.. (d-ll) l,r$ti

prt (7- 6) J.e u3$l tti,tl O$+ e e** ef' (l:ds'tt)

(Ec)lt+L O-r (rf.lD i,,.b+,tl ixJ.-t gul lirY.rl'r

70X .&-.r1l- o+L.sJX+all gut (EEE) eiih kJl''ltJ

prJ (7- 6)J.e .rr#$ -,ir$ o+b qf Lfu'3s eLt' (s:gls'ltt)

(EC) Cr (PS) Primitive streak s$$J litl JrL: lr).d'r
ZOX .ira-9.1' OiL.SJX'r{ll gUl''

(1.8) .irL cJr-+,-r*,+ll : (.J.rJl i,.8'7 tJJll) iJlUJl iJ'rll'2

i;-ull iell e tst ,rl;J"-)U, ,.i (0.019) 0;-, J!'j eL

J'-+Ei ib'- ,-i.(6:rJs-l) 'rr,rr. 6-.!sJl ili'l! l}l- .ji'l+ll

!1---i- _ss$s ralJ.l apll 4irt OrI >l-: J qr+*ill rrsill
iD-ll l;)ill ,J' .rFJ Ecto placental coneo+-.|Jl i'."i"ll

oYY: (5j-el JJ&L qr+-Xl . , Jl '#l tx .(7:JS-ltpaint cells

i1*ll i-JJt+Lll ! :.Jl ua iL.,,;.il 'rA JX- ,*+*ll -,rk+lt +-F

Prospective iJ.ia*Jl ii+*f i'+i*Jl 'oehi 
t.1g 6il iii'l:^ll

,-.,pLJll -+$l d1. c,tiii: d!)B .,,r.etl .(8:rJS.ill) neural plate

Lateral sL-si.. la gl-ioi:j Median thickening .,!-,, $l
.(9:cls;tt) JL1sII U$b thickening

t<ltrLt ,rl+t i+>t 19;Llt .j-JI
: $ilK-1;rY-ell iJ-';. ,rL e-,1.

: (i.rll gn 7-

rf3^+i , fe (0.017) !-,15 chre r

;.1-; a:-c Os )L-ai . LLl i*Jl

Cl.5I Jl ,#++-$l uaill -xt"I Cp

,{-libl. I -.pl}ll agll ,os Preamniotic

.prJll f-+r!t 4r 11;j { 2:

Jll !:ll a.:!t ai,J", Extra

et." .l dt-:itt o-pLl lJ.(3:ds:Jl)

i-j,i. l"dL-il5 qrij+ll -,pt}l aPll

pr (7- 6)J.e ui#Jl Jilll o*+ ,/P

. O*i+tl4ilill iiE I iF 4plJil
2X

lrt icl .;","..!l jll ;{i+l

erx J d-t/ 'n.,:l

l.sl) dritt iL,$ .1

(0.7) &t rJ.r*i Acr.J

B ei^ , ;-lrlll "r:$
(l:.J<lt; iljti[r.l
cavityul-tt ,J+ "i,"FJ
Embryonic ectoderm

ectoderm .i',i+ 6-lt.Jl

-uD J+jlJ rl-.i+ll

JriJ i^+ll ijl 't-l
(4:cJs*lt) iiilill i#l++l.!!.3 y'tr 6-rLJl -ntlll prll

,r.cq r3s.i Jsi Primitive streak

' (5: r'Is*tt)

lill a\,51l;.)l+ l.s

cleft.jh!l ,3^L\

1Ji.tt(l:qlslt)
-lL3 le grY.d.r

eJr (7- 6) .Fe 1.i#Yl -iitl O$l,rf elL (2:dlalt)

q|.ll # !&r+!l

./g1tt -lrrt,Ett .P$ ; PCl cavity

ectoderm.O*-Jit-,',ft.SJitrr{Jl OJ'L

29

58X

d.-

l



ri.:rc ,r.e:r.j {nlJl iLll ,uf } l- lJbts $il!l Lrtl eslj l.S

i-JLc JlJ"3-l 6.: .(l l:Js-lt) Late streak 5l!t ktt
,_.1. ..1$*Jl uljl-,;,rll +JiirJ 4+4ll 4-ji-ll ,;tii:l .rl.r; yill
,J+*-J rrri!1.1 ui *: l,;iii. l.:_4il l-c!j ^+ Lc..-t
Llti 6t.' 

-,1, .(V) .;jJ(iyt sjJsJl 4$J clS.lu Neural groove

drJ,+Li r s (12:ds.r,!t)i#4lt €uttt .rt i+*ll JtgI liL
Caudal region L-j1rll iit:.il qf 1J+^J 4-ji-lt qittill 

ejl:ilt
i.,ri--ll C&j.:!.r-21 ili: ,Neural keel ,o.rJl gll ,-ll.S:l

HS-i Jl rj-pll 49,;L.tl u*ii.tll u. lcl;olr J"-r.ll .r:c !.rJl
,;, . )L:-i. Neural rod ,r+-,lt t+:illt ri,F; j$I gFJi
.(13:rJS-lt) Neural cavity u+*tt .ir+ll LE : L"A e- _,rr+L

pr (9- 8)p ci#Yl -lltt c*r *rr...rliJt ,6.u.n (10:qls.ln)

.,.r"1;I Ui iiLi. gL6:t ps3 ,.r:+I i+il$ l{+l e*j gry.d.r
2X

pJ (9- 8)-,Fc ctr+"Jt ,tut iJr,i+.j gr.,;ri* Ctri" (11:lslf)
JriJl 6al;i ,(NFo) Neural foldsOg++.all 0d:rLI !.1.c1..

77X .6ys1t o*t"sJiLrdl u!" (pS) e,,l,rrl

eJr (9- 8).re .f**yt jg C*r sf uzJr;s CLl. (l2:rJs.U)
4+! (NG) Neural groove u;..alt rrrilt li.y.d..

ast (p1.lt) 4i+.all iJl{-El 4r+ $Li CLrtJ.V'U.>!t
110X .O*".*l- iEt.sJiL{Jl

,:4;,s lut;_ NLJ| 4BJ ibyt id enl"

frr (8- 7)* t.,+Jt .riitt o+tr cf ,r+Ft 4U.n (6:jull)
llt . (d-Jl) Oi\i+lJ id.yl i{+l sr! jr* _u+E.E y.d.r

21 .il-l+ CJrilt i$e'r{

fr, (8- 7)-1.e d#Yl .,litt a+ qi Lht3*ex. (7:rJol)

lF.lLill i.+!i[ Lr.la - JJ+EJ GC) {,* Orf: jrt j lLy .d..
Giant celliir-rl t )l,Jtr (EpC) Ectoplacental cone

77X.12-9!- &L"SJfl.rall OJt (GC)

e3r (8- 7) .,Fc Li#Yl Jiilt id+ ,ri .ppt* eX. (g:r.Js-l)

Prospective irt;li*lt ir,.-J Lp-ll 6rlq.Ery. j.r
73X .6p-jgt- iHt"sJit-if$ &rt (pp) neural plate

p3'r (8- 7)p 4;rjt ,ig C*+ d Lie1ls*elL (g:.Jul)
(MT) Median thickeningsJuJt Oi:lI JreE !.y.&.

.lrtrll ;.,rYl iF (LT) Lateratthickening 0*$+!l o*ijilr
59X .rr*J,rh OrL"SJi.Jall fu,t.

JiL+ dFj.Jt .(-! : (d-.eJ i!.9-g ilstt) in8ll i.f.rff .:
6. p (0.026) +,;1 .!r-, at (2.6) drf O-^, J3tJ.i. ge;r
J--:t U-il i-iti. Cl 

.. .,1 
a.rj .r+ll ilililt i.{+Jl 6-9 rr+r-J

Lji*ll t_+: iSJs ,#+-dl u-iI _rfi Cp sl .(10:JS.i,1t)

.Fr &!t Jl i-r-x..jis,L iE\illr r*irl ;r:U:.rt *+ ir*jr
Neural folds ;li3:Jt 6B;Llt +i. O Sll -*-.!tr Oalt d,..iHt
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pr (10'9) -xe .nrJt ,,li!t irr,,+ O *t;* elt' (16:ds-lt)

84X .4s-e,l- SC..sJtr*ll Ort (ANP) dyijlliry.iJ'r

rg (ro'9) .re .l**lt .is &rb i O** gLL (t7:ds'ill)

&A (FB) Fore brain s.t Yl iLrX ctlr4J. :ru li'Y'rl-
94X .Ou-rJ- 6*L'SJX'r+ll

rJ:-+ as.J. r -'e& : (rj.rl i'. 11- 10p$) i"'li'tl iLllt '5

,LJljL )lS-i, l\ :"' ,rc (0.069) g-13 cJr-'-t 'C' (4'4) drL

Jb,:l-dl Cr" tl-r r1*l-91 cjS".:,lr q-.-+ *1;t tS iiti' J 'da:

Li)ijl ,r+*ll c,^ill J6li o*- d.(18:ds,:'ll) 
q+ dlr;-*Jl

i- -.;,,ilJl eCl ct i,#il  loiJ'l iiLLll qf ir;trtl i+leJl islill

i:r.r+ll:4J.L!l i+ntLll C u:*tt +:..Y1 ,.1 6l s..i$ 'J-ll

q's \-i .Primary neurulation qlrlt O**:tt iJo LiJd !l*;
l_:F *+4ll cJFll ..'s rr.i*ll dJ+ll rls^l J"$ iJJil iiti^ll

o$sl ,(19:cJs-ll) Neural canal irt' 'll 'otiilr LiJ'3 !5v 6S

19l1jll J+-11 ltl .t -iF irl-'l .,4*Jl rpjg)l ..t;'S3? l^$e

6-lr-il \d J +J,l-yl iiric O-lS1l:,Secondary neurulation

Mid brain ,+-rI tLrl j,l-s l.)l+ ll .Closed neural tube

(JJt s-l-!l tuJl al-irl 6c \:i,Hind brain l{ilill tLilJ
t-S Diencephalon o-.1g-,,1*-1 ,Telencephalon l'ri. t"rr rij+

;- Optic cup g-r*J .+JJll jr.L-: oe*-tt L.rr^ill J,+!l

Cl-bjlr ,,#^l-!l tu.lt * rp:ti 6li3:lS i,.':.-,J,-+ll i*:l-J,.ll

.ra JDi +-t-f. I i,JS]l .ltrli.ll ll}It a;r!l iiJ" t.ln Lensi-r'll

.(20:iJSlt) t-bil iLrl

auSJ lvb

erl (9- s)-xo ci$ Jiill ixb qP

,rJ.a# (NR) Neural rod oa'all

Arf. $Ca) Neural cavitY

120X . gp3l"l'

JS.L+ d1,.sl- J :A : (rj.rlt ir. 10'

LY .rj (0.067) +;-5 d:'-.1 .pL

t.S .(14: cJS-ll) nEbll 6Jl$-lr Js.i,ll

...r Ltrls3. l, Jr,:J+*ll ,'*!Llt 3ti:2t

lrr, ', ,ts3!l a,i, \3ll i{+J qd \1D+L

i-J.U!l 'crll dr. \.jii" e+ll .J O'1S1

i+ilill l.6;I sf-1, Anterior

;pl;l-1 ,(15:, K.i.ll) Posterior

s. ei-ill-e 6-S eJ- I C .+-i-rtt

For brain s-t-!l tur-ll

(10- 9) .,;rc qirl.Jl .;i-itt 3g; o.t

6,1lri-13 (d*Jl) $tl iili. u.lil tii

lX .(HL) Hind limbutllJl

pr (lo'9) .p .f-Jt -iitt o+ +
Anterio r neuroPoreigLYl

(PNP) Posterior neuroPorei;ili$

prbJt +BlibYt -r+.tt 4t

pr!l) 4+lJX iLd.4

+t!-Jll idJcLll iel

, \rJ*lt crl-)l .Jr-Fl

.f .+U!t 'Jr' Jl i-3ill

yl:-e,(l 6: rjs.ill) j--ll

.(17:rJsl'lt)

,.lr+lll jinj ,it ill

,r+*il1 i;lo-ill Jeli

.{+U!l ij+:ll i'n$+

l.ilill iJ+sll eJil?

pe.;61,.bl13 i+bll

elar. (ts:ds-tt)

i..:$ jBLi Lf.d..
irsilr (ANP)

&.}l-

gLi. (13:deill)

J$!.BrY.cl..

)'drt Jll.,. *r>
.rl-,,1 li! iiLL 'JcL

/i.$ (14:is-$)

*r+liJisl.d.r f,l*
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tL""LJ l-l .(23:Jsl,tt) White matter OCI ,1..* _,lS Ct-r
4ii*.itl! i,S5-,.11-,g gl &lln o!r_,* dS& _r:" u_U-rff
JS.je r+Jl ,t+S ,rq'ti:tt tL.lll :rc.L gc )1,;i .i-..gi-,;rL gr

dl---b, I JJii s--lc,{-31J3-l_r cllJ' itl ,rtr.,;t5tL:. g_-i+

.(24:r}<.ilt)

(12- lll J.e u.b#U .j.ttt O15 e,r ef$t .,*.8,.n (2l:qJs.!r)

,rl.I Ui iili Ctnilr'C"d5 ct(ii &rl+Jl JJ{li !.y.d!.. ru,
d'lJbyl eel; j.l,.jl .0+i+! slrtll rtir)l ;r -! ,,5rlr.; O.dl

lX .(d-JD 4r.l,.yt

(12- 11) J.e &#yt jl gg1.j 6.1,r*... efrl (22:jsaf)
Lateral uJ{!)l f1L.rll lil J- r3rr _,1e1r3.[r).4Js p31

Dinsephalon gU$ JcJg iJ..a3r g. l+lta:lJ (LV) vesicles

60X .Cr+..1,,-t- oC.dJlt++ll &1Je (DV) vesicles

(12- lllg g+U ,tg O$i ,Jrs Lr\J,ss e!rf. (23:/saf)
Epenymal CDBI ;!-ualt 6Jt+El stlL gLaI Jiry.iJs p31

Marginal layere (MAL) Manfle layer3 (EL) Iayer
l18X .Os-Jrl- OgssJrLJ+I &r. (Mt)

(12- ll) 3.o 6;.Jt tlitt C,++ qi u43* CX. (2a:rIUf)
50X .(OC) gta:t3 (MB).Bry.J.. rur

4SJ lut'_p!.Jt ilBJ;tlyt ittt &t

(ll- l0) J.e ua#yt ",til i,+| ut,r+rtitl Ja&Jt (lS:ds.!t)

ulJl Ui iili. J\r{.BJ.d$L de! iHi+$ sglly.j.r;+r
Optic O$lla+il Oit!.J.ll jrLjJ,(fi*"ll),Jj-!l 1il-a#

lX .(OV) vesictes

(l1- l0) J.o c,:rjt_,lirl &t+ (,r! &Jns eX. (I9:jsaf)
Neural i#al iElll JJ+E li.y.i+t*l!l 4i!ieJf+ -, ;!rr pJ*

60X .gH."JEl- il1l"sJnLrall Ouir (NC) canal

(11- 10).;o oa-Jt j.iil O.+ s,c Lh;lJs6Li. (20:/Or)
gL$r (MB) Mid brainu.L-Jt eLrI jrLi liry .cjhr p
TelencephalonfL.rll p.rt. 6Eit3 (HB) Hind brain uilill
dp yni ,(F'B)J| u.i (D) Diencephalongtrr,I J*J*J (T)

i-rrlt ;rt+r (OC) Optic cup gylJt g.Jslt .,;L:
70X .O*."JlJl- orl.{sJlL+al Art (pL) primordial lens

,J<.'",J !*+ll x&: (q}stt tltz- ll rCr) i*rut e.r.d .O

Oit r-ill ,.'sl*, etr g;rL_t rt:l+ (J,JJlt iiLr" Ct*.a:lr ,(C) ,*iJ.
, S rp (0.073) +r_.,1_, 

"l-r*, 
,aL (6.7) 4l+ di'r- r1g.:33 .i.+i

f lr., ,#-t-!l tLJt J8l-Jr r&+ll d-fl etj-jyl Jr+! !-)lJ
.r,r- >.f qr+dll LraXl -,GLi tx.(2l:ds-tr) 4+"L!l .jlJ"!l
Lateral vesicles a$$-rs nr\:l*JSS Ak-!f tUJt 1..t. s Cl_
l-S.(22:JS-ll) gUS -,,1l.,,1* il-F 6r ; rtu iJr.-+ l-$Jt ajt,
i--iXll ij+*,ll ;j+I otir.l" El-xl iLJ ll .ra i._t{l .,i .L\
.t'3Uill iiJ.ll3 ,ij+-.ll ijlJnJl 4r+l ,oe iLrJl ofq"J 1 r-,--, o11
4.r" lJl 4iJ.ll 

Cl 
.' il .:lljS ,Gray matter uJIl a+l:i_ o;,6! orl,l
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,4J$ leb peJt \lsl llYt y,ytt gti.t

JS-:,-r O.,t+ll +L;: (clsll iF 13-

(0.073) tjl d.r*.3 ,& (7.5) drt
2 eC.l) iri-,!l iJrJ.ll .7

Liti.i, u:g .(C) .i>
eLi:jYl Ct :jl1 riy.ill ;,,fJl-1 r c1^.ll ,itl! uLi. r.g

LVJ\

(13- 12)yc ,ri#Jl Jt$ A$+ qf &.,3s elai (27:dsill)

Pineal €..;r.Jr.4tl p."rl. I J*E g'y..Jrs p31

!l4iL{GM) Gray matteris.,Flnnn)gultdPB)body

.55X .g-r-eJ' orL"sJlLiall art (X*lDiUJl sit-

(13- 12)yc cra#)ll .,i$ Or+,rf Lh;r3s elt' (28:ds-tt)

&rL (M) Metencephalon-u+ll it St ..;rF liry.d'r iJ,

.50X .6g-Jr"l' S$LsJX++ll

(13- 12).,pe 
"F+J 

,,iil O+i sp oPJ,3s eli' (29:ds-tt)

.Jij,i(SC) Spinat cord ss-dll .JFll r*li li.y'.Js pc

.i,l-J1l- OC*sJlt Jall Crr!. gJ.J a+{NC) Jl , grr.b*

.60x

(l-3L o,$Jl -#+: (Ll.r$ g.l4' tS fJlilt) ij'tilliJr/'ll '8

eleLi.:)l Ct .a:lr rn (0.038) +:-11 Jr*.3 .* (9.2) dJt J!'
(Caudal i ll$llr Cervical i-;idl rCranial i-ririll) i3llill

(e-63L is-t*+ g;rr i\l el-i ss4s,i-L!ll 'ilJ"!l-1
i-Jillaill l-tulll ,rl*.il1r-21 .+;ll LrlAill JcLl tX.(30:rJS-I)

i-i!g eilJl ,J-l..;Jl ./ ql' :n l- JiSi iJ.-i i#sll ;j'd;$

d:JJ LnS-iL rrJ ".Jis Neuroblasts ii*J .fLJJYl LJF

iri. lJl li+L\ h'l urll L'.1-r'l-ll ;rlJl ':L-1-2Yl o:l JSjS 'iiEi'
or .Di 6,Ei!r o-,6Li lx.(3l:Jr.il) iii.-e -iUll dF 'ttis "st
ei1.Jl r+-F-r.;L:6,yi cp,:,ll ,ri, CJ-I Ji-Jl JJcl iL-Jrll

j-l-.:J 4!..1+.i-Jl irtll .r+roli!t: iFir.l. I iti-ll 6L:l .-1c )L'ai

i'i^J3 Roof plate :':ni*ll i.Ji*ll 6t;1l-e eL+Jf ;rlll
.(32:JS:lt) Floor Plate i;:atill

, !.+:ll -;r Metencephalon g:'-Jl i
li I Jj+ .'t- Ol i+ll lsj* 4iJ ,',1 "il1 ,iri ' +iL ,ul JvJ.

J=1. I ul .(28:rJs,Llt) >.'a* tii-ll tUJl {J. e-bll

J s.3 .ed Uh !-S-rll tBir Js& JcL,,JrJt

ir., i. tIJ _xr ;Ut frJ ..Di Y

r-l ii.J- lJ i-lJAll t a,jil irt

)S,i 5i5l ,riLill qiJtil

y.l-; 11c. ).-ai d!.-ll

-(29:Js-tt)

icill F uiri- 6+Jr -ti.r -,;.eli;et.1

*+ JJ..-3 .,>iJl , l il -*:"1 Cp

g.$ ,+il*Jl iLJFll .uf d. -1l

Pineal body t'j.Ji-ll r,+lt J*L
Mid brain \fl*d eL-$l Cl,slr tl
6rt-ll 6\.:-31 g;-c )L.a-i rigu

'-l"ill 
.'.;tl t-3.(27:istll) tldll

rrr (13- l2l*.,.#$ ju$ O+i ,rF

eU$ dEtj. i.tri3,ci[i.i u+l &r\

flexure ,riiJl

JsLil) albX s+ll
."+*ll u. r,J)l e!:ni

j LJrlt n-,1-. u. I dt+.l. I

lx.(26:rJs*ll) ( I ,

Jc! ! +[ i,6;]l g".

{.i. j}JY dJtil _,,8i

rl+li I-($JAJ 4+1-e.1-ll

-!t; iLl .rA dili

.;Eirtt (25:iJs-lt)

g;t+lt J*li li.t.d..

eLr. (26:ds.ill)

JirY.d.r pdl3

Cervical,rfirJl rtjrJtl (p1*.lt1 eour

lX .(PT) Primordial tail qli q3.(CF)flexure

-l2l *.J-..J Jill iE+cP

6r.ardtl),r:tltJl) &Y g#Jl+ll

33
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C$r+i*ll d,J- iA.j-lj rjrr cJl! :tJs-rll .oljll 
J +r

i-J_+ll ;1rlill Cl 
.ill i$.lsj-ll -!rt-ll t6r t-J-.i i..rc,lil1 irilJl

, :tLrll ,.1_p -illj..rj3*tt &X LJclll i.e-ll ,r! Dorsal homs
i-ilJill ++l i.lS+ .t'r-lt .t+*U irrl.rtl qrJl ,r,i Ventral homs

. (36 : js.Llt) i{.lsiJJ ;JJr O---

p, (15- I4l* ci#y ",t$ i#+,r,!,rit+J rBt j (33:dtitt)

Or+Jl e.t l d[..iilJ i*,1. Jf qJf e.y. CEI!.y.d..
lX.(Ta) Tailei3ll Lrii-tr (refD Cr*rriltj

(15- la).pc U+litt .rlg O$} cf cF,.i* ell. (3a:iJs-ff)

A3lr (HB)sIill eurttd (Iv)g.rj O*L,.I try.j- ps
50X.4s*st- 0*l*sJit {ll

(15- la)p (-A#$ j$ i,*...r,r LhJrrs elL (35:jslf)
(MY) Myelencephaton.jp$t t[erJt ,lLa liry.qls eg

4{{.El .t{+l J.l r+.t+ll irii,-X J$.lJ dJtli. s}rF,JS.l
OrlssJiL.J+Jl ort (f*vt) i:rlrJt 4{+l J.. {ireti$ i+i-llJ

60X.0+-rrl-

as iz4 _put 4saty igl4t

p, (14- 13)..,- cAp$ Jiil+i+,r,!,rdlt+ _,gi.I (30:!s.I)
(CRtr.) Cranial flexure iiyjl c,trU-,)l .liry.d.r

(CAF) Cauda flexure3 (CEF) Cervicat flexure3

go.t.l _p+til (F'L) Fore timb ir.t ll Lilyt gLait3

lX.(d-,ll) irrilr i.tr+ gy.rtll

elQ4- l3)-,- ,al!t ,l-ilt OJ"i q,,! u-Jns ef"i (31:,I<.lff)

ise c,L_1_.,11 ,.1..i!il (MAL) .4 ...J$jl Ly.J..
ort ( ML)_+ Lr-.r ,!ifg.,tiit{NB) Neuroblasts

266X. Ot- :tl OC-Sril-Jdt

(1a- 13).pe &#Jl Jii$ i,1r1, (rf Lhriseli. (32:c!s."ff)

iFt+J CU..I Clnlr (NC) Jtr (SC) s.i li:y. js p31

White matterilri3 (ei-yt) (GM) 1#l+j*lt irlrtt furr;611,

1+ri,-tlJ (RP) Roof plate ijm.-! i+t.Jl CElr 11ryM)
60X.6p-.5p1- 0*t {sJ:LJaJl OrL (Fp) Floor plate trol^l$

LJ.l ,J:-.+ drl.i?.ll : (di..ll iF 15-la 1.Cl) ir.,,tlll 4lrJ.ll .9
,i*=nJ .l+Jt ga)- -pJir ,r. (0.125) Oj: qtr,-_e at (l1.4)
osill -*ti c,:-,rr.(33: Jls"ill) n*.sjlr,;ql g.t*j Jt*iitJ
tLrJ \ri (lV) Fourth ventricle etjl &LJf Ct"xr ,r+-jll
,JS:,lt ,rJarF d:etiitl tL,Jt ;-U li.\ tl .(34:cF-fr) *;fifr
,:: is- h.Jl \iJl rh:.l, AS.b i,$L+jl3 i3:tJl +:l_,;"l; ,dJld^
\-i.(35:rJS*ll) iJtLJl 4c+ll J.j L&lilt .-Ji. tl, 4iJc$l .r{J

C:*-:t .J '-ll L-$.LJlr 
-irJ+.Ellr lprrll r_rl-rr+ll ,4 ...r!.rjl r.p
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tfil iLll 'ra dNi Clli^lt \r+JIl ,J,-'ill J+Li

,.ip,li:ll tL.rll of eJJtl Oit+ll.i j&ll dlJl tt"Jl L-iu+3

.1+O:,-ls*tt),J-1Jt r..151t g}-rll ' !r.3ll e 7&- -'d+ c5Jlr

ilJ (17'16),p .F#$ .,iitl oJ+ s'!,r+lt+ JEr'x (39:ds'tt)

fuia rlrjrdl,) iui r-.= sle {lJiJJ (OC) gt-ltb)'d"
1X.(d'-11) Cr+$$l r.xql

(17- l6l:"c u.#yl J$ of+ (,,p Lh.rd.u dn' (40:dsrll)

.1:sl i.ur+ (IV) sft$ gLrtt ,-irr+l ir"' ir'tilliry'.Jrr pJl

60X.eu-sr]- OcL"sJ$.Jall Ad. lirul dtlrJ ef +:le g L-

cj.r+ oS+ll :(Ll.ln ir. 18'17 r$tl) ,3; !$lt iLJ,.ll '12

4-+- rS sr re.Ll ,p (0.65S)6j; tJ-r ,C' (17.1) JrL

*U1 .* ,p .(al:rJs-lt) ,vFll 1.1. oilJt a'"+ ' i t -,l-p'3j

qr-f-!l tuJl Jl .rl ilr. Jl ;-,,1t4Lll otiJ" c+J o+*ill "^itt
jt^:sl3 .(42:cJs-ll) i-i-u:*r iJl:.;-r.:r'a+ d,*-. uJ OrqA+ll JF

..1c ).;i ,eilil O+Jl ts ,.r81-r JJYI Or-i..rrJl ir,'i'J"ill d.3ll

Z\-.rll ,J 1',.-l-j-Jl irLll Alar plate i+Li+Jl ili-ll ij
.(43:cJS-lf) eL:J+ll -'JUL L;--'t L-xl.]t 'e t\l -n: s"3 qrjPli:ll

pr (18- l7l*.J:'J ",1$ o1'+ splA g'n (al:Js-tt)

,.r,Jitl ,.r. sltf$ ar+ r-i..ai ;F3 , O*i+Jl f+r JS Ji'Y'J"

lx'(d#Jl)

,4)SJ isb - 4tst&Yt y,stt C4l,t

(15- la),ye ui#$ J$ i,rb sf elr. (36:dsa)

(DH) Dorsal horns i1x.li$ iln.lirY.irr ps

i+lL.l. I

- i,rl-SJ:t4all o\rL (SC) Jl Ventral horns

60X.Or+sl

J.l d&.+  *t+Jt :(jrrJt iF 16' 15

..lls,i,-.t ,J-IJJ tji -t& .?L (0.452\

iJrilrll ilrJ.ll .10

drdill eLl c[-i]l 6L':n1-,,$,+tlall

g-,l-1 J.ur .rL (14.5)

ir rLI. | -. lj3il1 ,qr]-i

irF qt.(37:c.ls'ltt)iJisJl .ibfYt -,,r+L ,r+-rlt u^ilt

tJl +lJr,tbll e;-l iJ-JtIl iilJl ,,'-.i\ Nerve fibers

;l .fJ#ll iu.rlt gti dr s^J JrlL,i. -i dS.ir Infundibulum

.(38:cJ$lt) -ili:t

re (16'15).P &-Jl jli$ oi'+ sP ,Jii.ll (37:ds-Jl)

iL.aiil 61a13 (H) Head ,rla* ,'1"lJll r3+li lirY.d.5

lx.(e+.,,tt) Cr',.$I

6lL (38:js-tt)

**ts lirY.rJs prJ

(16- 15)Ic .F#$ .,1$ O*+,rf

eJ*tl (NF) Nerve fiberst4"all

50X.Or"-rJ'

$-i !Er+J. I : (ilstt .t 17- 16 prl$)

lii illLs*l J.{.L-, ,ec (0.522\ o)t

ir-{-rll ihrl .lI
.J,. (15.1) JrL

,-Jo +Ji-lt !---* >S- orLr3lj g +6ll gl;le *lrtt
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I

ds p$ (18);- cr*U ,tg i,Jb,,r!,r#b Jlit i (44: js.aff)

i]tr.l.ri Lti:-t 6. (llliisll CiJf f*r dtu. d*.tii.Bry.
lx.(d-,lt) {j9LltiiLt !

p3-. (18)Jd c,+iil _,1$ Ojb *,i LbJr3s eX. (a5:jUr)
&rL e&ll ,,,f ai*rlf"r 4$La1j.J tt-St ,tt-l jrLi.Ery.d..

50X. gp"jr.t- O*l^rsJiL*ll

t.*{18).p o+il ,ig OJb,rf chJrisefrU (a6:rJs-rf)

'.:<r^ qsil g,13 4#..adt 6Jt+Ejj (EL) t"Dli it j .E*y.d..
266X.44!- gC."sJn r{J ,f3l. (NU) Nucleousgr.ll

fs (18)-xe rr#lt ,tix i.H+,r,! ciJds elr. (47:ds,&tt)

6J*SJ ir$,. U>u u. iljn (MAL) ici.hiJt if.&ll S.y.&.
266X.Cn-.rl- iHL.SJf,..ajl Ort (ef-itt) 4gl1 i+.'r:-

asst i-4 _ NLJ| 4BJ it yt U-Jt &.t

(18- l7)yo ce*$ ,lg i,+.1srt &JriseLi. (a2:cls-l)

(I,II) Jl ,1* ir..att 6jg$ oErL q*rjj gLajrt y.dhr 
1.3,

- orLsJrt+aJl oru (ML)r (MAL)I (EL) i-tiij. tJJ.l
60X.64-jr.l

(18- 17)ye U+rl ,U1 iHi+,Jf Lhri,sel.l. (43:dral)
Jl (AP) AIar plate 4FE+X eii..I ;eLa.liry.&r po
60X.Or-.d- 0+t sJfl+all ir* (WM)-Jil+ !r.l (GM)

J4 rJur A+Jt : (jsJlir 18 pjrttl ,.r i$:ttitrl1 .13
r^- 6tt-:,. -1r<!l ,?L (0.752) ,-ljl .Jr-.: ,ft (17.6)

*f dl$l c,r$l tX . 1p\ll iiLi^! i,11ur: Llii-l C- ,iLtn^
iLJ- i-L_F!l oia 6.r-, ,;:y3,ll qLc Jll..sSl ils,Jl .- _Ltn,

,,r+*]ll cnill Joli 6F qf .(44:rJs-I) ;ryjl ,'u.rr s;rilJ
(4S:,jS.llt1 t<+;f. r 4i)*4,r- :.fr 6.!r,I al(i ,.;r tl-Jt slJiit
t+-l-,rS L-Jr Jl tt-Jl Jl .it '+. -ll l.:tL+ll tjlr jr.t-J !-)dJ
i-:.lJ"ill ;{-irltt L+*E (46:Js-tt) 6l_rtr +-f-r qli cJj Js.iI
cs>lJ 6 $S IDl'j. ,l .ilis r;..t-lt ii,.Lll dJ. c.;its t)li O. 4ilj.
(47:iJs;-:t) iilj.ll 1r.; cr; k "Li ,,Jet...,Ct .r;"1-:*; +_
iiLJl aiJ"l. I Jl--:.3 1:i*r eiLrl. I ,_.1. -Ils ijJli11 eiJ"l. I t-l
o,r_r-et; all-Jl 4f$ &*SFI Jslt sl-.,;tit .p )t-ai (4g:jS.iff)
L+r* jpt-ir !-.F-r. iS ji . ,.-:!l eLil ,_j grJS dis,:!
iirLll .i#4ll ;_,2t6Lll crlirJ" ct ::tr .6.lJl dJll Lr; aorr
$-lll i+ltJ"ill ii+llr ,,,,i1( # .f_,,k} AJd ,, iitj. <,:. Li.Jl

,* +p.+tJt 6.911, t,"url, i1u.Jl tjXill rL-J ,-Ic, .rF,
1_.1_1->ill *+ i+,.l+t*ll i.rUl ;-L: J;r)! l.S;.,,1;1& i;r.o Lit+ll

;t-":3 ot..*ll ;JJl ,,r* j$Jl l;o)U ut. \r! .iJrLrllj ijJr}jl
Ji l- 5'i i-,,;-r"-r iJ-l:lt dllsllJ rsrf;Jl i,ri!J. lr.{JJeJ;Jl Jsll

.(49:rls"q iiJ-Jt J-l_Fll sr !!c
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iL_r llul .,Jl.;ill ,+ d-.$ rJ., '. rtlreLJl .rpl.l \ri (12.18)

l.ilil. 1 i.Fll g1;l lL-,/l '\l ir rrli.ll c,ti-ll o.pLi rii Ulill

6L-a:l plo gp )L-ai eLlsJl u. rJJ (9- 8) ,*+.r.a.-!t ,l-itt C*+:

clir 6.r:rff ou3 .i1i-r-.!*11 1e!!',:tt-) gr-1. l-e *11 tii iit'i'
iL-.;,.ll .\l ,r*rl cF-itl Jdil ir.(18) Rugh +I -,,t.iI U f
.,JpJ,Jc!l J! -,,:-,+ dS& i**ll i!iJ, I '11511i!.c I
;1-:lll-1 ar6#sil J+jlLll r* r- Odll ,'*)tr;-.!t ;egt lt

r-p--)l Lr.+ 'arir'" ;-r ,rl*1 g;reJoll 'bf/\ t!'fi>
.(22 1l)Parkor r rl'-i dJ -,i;i u e .;tl e'il3ill 'rAr 'qr4*Jt

: llJJl ijti^ll ,,rj iJ,'4J eJi-I .-ilnl E Ertt o.16Li gg' $i
q+.:iXl ci.;q 4y:+ ,-+S-i JJ dJ53J \r+sI f+f+I +Sl
,jli: dilJJl o.u5 g!^!l ir.' i ill-:r,-.pl5l 

6inl"l dDr 
"+*lt

Carr -e Kent Compos-ortegar Papan ' J3i +'l-! ,ui L 6.

Postlethwait JL-i,l L- e. .316 Yr ( 25 24 23 ll) ild '

-,pul 6;Sl ,+iill ili-tl dliilt C elb ,-sj+-r (2) Hospon-1

il*-2Jl Li .4$JJ LJi- .l  
^e.U 

iJt-t *+slt u. jrll gJS:l

J,-.9 Lia rLLa 6rc (10- 9) p,tJ ,,,F 4',',.!t -2tilt aEu+l 'a+ljl

;-js-l dr. (19) Thelier ..,! ,uil U \r.Lr g;r$lt 'j-it
Jbq+*ll OnJ.l.. I cl-3ll ,oP \1,.l- .*+-!l rr^ilt J6g t.S '&i?'J

Jl-il tJ ,il+lJl ij*iJll iitr^ll ,C 4$-!l i*r*ll i-3ill 6)iilj

,t-il ;*-:.t i*tJl iLJFll Li .(12.18) Rugh , Theiler ql!

.9J+I , I rI ,*r;i sl .LHl u. (l l- l0) 6Ct ur crr..!t

l-.1Li- nB:u,-JJ dr3l-dlJ ,{-}S"i'll L.J*:# *irtt tii liLi' Clsl
\J )iiLi qr+-xl L^ill ,*U1 o= cf .(19) Thelier 

'+t! Jtil u

.,r -Lilil. I i;*ll i-1i11 .j)i:l g. (26) c't^, Brook eL)

a.l:+,.-6::ll J-i rJ. J.itJl aC. I ,/ d,rlliX r+"r'J iiL:'tt

i-jt+ LiJrl iJs err:.J:4+^U!l 0E:iLLll i 6*ll -. j+Yl

(11) rl3i 4--.lJ rLil u e. eilsill .rA 6ii: Y5 .rrJ-fl OF':ll

LlJl u. C-Bll r1,l" 
I qrl a.il:J. lJ '!.U!l n$J+*J d;,':'5ill &ri{

Ljilsr ,u+*ll ,-!J CJIJI -.)ils3!l J-r-. J el!.(.sj+ .11 osa,

i.LJ ef *+*ll +F)l l.9>xl d d,. Jjl [:,r:lt is*lt o!L]t

,j,r+*ff '.',";ll $*ll r-i1;ll rl.ri,'l g'Elll oJr1Jal tX ,litt
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Astudy on the embryonic devdopment and histological structure of the central
nervous system in swiss mour embryo Mus masculus

t, 
B io to st D^ap arrm enr . c o u ege of eaucaiY.A,Y:il':i,X:trodi',Ravvs 

chalib'?

' Biolog, Dapanmenr , College of Educationfor girls ,-Uiiversiry of Mosul, Misut , haq

Abstract :
The present study amied to investigate the morphological, anatomical and histological of the central neryous system(CNS) development in swiss albino mouse Mus musiulus, at the level of light m-icroscopic. ttre resuti reveatea tne
development of neural tube and cNS have been completed through five .t"g""r ui th" iit i"v ,i ii. p*g"-"v 

""athineen stages at the l8s day respecrively {eacb stage period *as on-day only). the lLrst single oineurularion appears inthe first.stage after gastrulating and the appearing Jririmitive streak. it tr," z" rtug. tt".'"*o". ryr," a"r"rop-"n,
starts ]/ith. the appearance of the presumptive neurai plate. The neural groove by"two f.ro., -o'n"*uf keel, at thecaudar region, which transformed in to ncuml rod apieared at 3d stageiAt .lr" i., ;;; ;;;;;.i?Ja, rur"o ,naanterior neur-opore closed in the cephalic region. At thJ 5e stage, the poiterior neuropore Jlosed in the trunk region, andformation of the neural canal complete.'the development oithe ctosed neural tube. Th" th;;;;;;l;in vesicles(prosecephalon , mesencephalon, 

,rhombencephalon) , are distinguished and the prosenceph'aioilJ Jiuia"a in totelencephalon and diencephalon. Thc thr_ee layers ependyma_mantle- and marginat raye.r or *ri neuropllrriti .,, upp"u.,and myelencephalon is distinguished at thc 6dstage. Ar tire 7n stage. the formition oi wo lateral venilcles. pineal bodydevelopment, metencephalon, spinal cord with ventral canal app-ear. at 8.u .t";" G ;;;l'r"y.. 
"i.""1o"pi 

r,"1..increased and appeared ofacircled form spinal cord with controi canal appeared.
The lateral ventral the thickness of the myle-ncephalon wall in increased and the dorsal and ventral homs of spinal cordare differentiated- at the 96 stage. At the i0th stage the distinction oiinfundibulum form trr" u^" oi ai"n""phalus. Theventricle in myelencephalon appeare at the 116 stage. At the l2rh complete fusion of the lateral ventricles with 3dvenlrical, and alar plates of gray matter rn mylencefhalon appear. The irnal stage rn".r ,r," rririlirgi"ui r"rtur". orbrain and spiual cord which is like the recently bom mouse.
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