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ol Hohal ksl

BObR7) vt - 213, vl Apuf ok, 7] &) S 7))

HAFe 50 9 ASg 2 Me T2EL o
Mt dAMo® vepd £ 9l 7|8 sl w4
Al HEE AFd To. 22 dFes A 2 ol
Al BEE Fasie, oebd Gaes 7| =
e gz Hud, 5 M2 GF Rep P9 o) was
WA E e Bol2 Azg § 9o

Felstell o] e d3E AFEHo s on) WAl oy
2 AHEE dehrh A HE olgA) waal=s}E ook
HHeZ FHH g HTE ale)a 9 2Aes aiye) w
T2 by DA wialzl e Fre) Sag wog g
8] Al SsiAT ogA P He o A7) =
A7 A=) A7) weol 4 F]AE o] sal=y o
=°] 2ol fioh =g oAl E A4 Ao} gl Az Ae )
AL FF o] el AE 23 2o e wop

“o] AT 1995UE @Y thERA e ] (72 the ] 8o AT
=9l&

m = =

“..

B S el gdldont Afae) ANubg o) g8t He] B
Fate] JFOZ R4} gl meps elsle wWialE
W E3EED A S el 4 gle uiwg) HaAe] U F5e]
ghet

T Hell gt M) 7134 d 7= F)gautag e 7alE)
Aef &3 54 Yagel p2 L Eoju & d417|7he] B
A FEelAM 718 52 Aake gk o] whye Aea)
AHEFEL 44 7)3hel wle} o]E Falg A1 s 3
T B2 Ale] AL $ U EHFEY Aol of
vlel wizl Abelo] $]a]al efube] 2ha Fe 9lale) Aale)
ME EF(Z v F4 3 a2 s el 28k &4
g A 5 el 2l# dAE 5 o] Hate] Ao 497
wet. mteba] ofEe] FlElflae) EolE nyg iy 1
THESA oF 5= gl vhge] FAdssic)

ol#} zHe WaMe o g Wil el el A}l ek
(whole embryo culture)e| o},

A ol = MR} Slab 3] ALY, gL pzE
2] f17)7} 28 7)1 o] ghabel wkyg 23 kel 23
H3t vk 5= 9l (New, 1971). o] uphge e SFel wi )
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£ AT BAY $ 2T Wahe w4 DAL AE dY
S/ b 22g Fol 94 J1AE dFshed & =%
o =u, wikalel AT AL B S Arbek A HL
Holt EHE Mo} £591 & 4 dlo), 3 /Y ol
o A7d Fag W sz el <145z g

 (Copp#} Cockroft, 1990).

e}, $ejdelel o] while] oA AR LoiEe] 4l
A gke AAolch £ dAFAEE vl 7HE E3] A
257 gle w4 999 B wiRE 4FH2E s FEE]
o] o] § Eagh

1. AEH=S

APFE2E Sprague-Dawley#| 2] Y41 S olahad
o Al 1~20f2le] £3H e} 3~5uje)e] GFNAE T F
ool Wi thed ofdl sAle] AETAALE sl Aol 7
259 w4 092 Ao sech

2. WA HE

o]4] #fi= b4 9Y &4 94]e] o]E] (Ether)Z =} & uj
g o3 A7 #AME ¥estgdct. HBSS &9 (Hanks'
Balanced Salt Solution) <5eiA shabg 742 AgdE 32
22 ol H8 F #F4 545 HEH oo, ErFtE
2 =) (EM forceps)2 g4t 9 2fe]#| 2 E9} (Reichert's
membrane)S A ##tgl ek wlAHE Fujinaga 5 (1992)2] 4
7ol whel BFeled ARS-sbglch -2 AT Edgle]
A5 #Had 5 glelon, e AT g2
Eats A7 of &4y AL wickelA Agsie 4
el M viE o F wiokE Alabg 7R 288 A|FRE 24
7HE A Yskch

3. Y

Hol| 2 We i) Y4Fesst 56°CellM 3043 X
& 100% A A (100 pg'ml AEF Evielil, 100
[U/ml s|UARE ¥ AfE vigdes Algshso-

g wlg)s] FHelld 7T-8ml AExe] S dgla YHF
2% 3ml A =2 PFHE IS ¢ gk wieFE7)E 125ml
geke] Wel 10 ml2] wiebd g ol Alg-sle]ov, wisF 30
B 537} wjekr]H 2 e wjokiele) F|H|7} wickr]Ae}
Hao] ¥ =& shelct wioke]2 wiabd 1ml o4& AR}
Wt

4, Hjjgy

Aol A weke Ae W 5% olAkglehs, 5% A4

2i70] HXpHL

9 0% AAo] EgF|HAE AMSsgan, wigf 1240 F
e 7142 oA Aslch ik 109 23 94 (vioF 24413
Fioll 5% o] AbghAs, 20% Abd W 75% e EFPT(AR
vhpgl e, 36413 F ofA] A 24A)3F Fef] ARRFH TR
Z1H2 Aok ekl gk A EH o] 2R el F
L 32 F wepE Hel 2|8 28 4otk

wj2kz] = incubatorel] §2|#)417] (roller rotator) & Wi &
7} 3T°CE FASES sgck HA7] fell widHEE FaL
Beb 300 F)AA ) A 109 9 EA 1Y 27 BAe
242 72} 484)7¢e] sfckS Buvjgick g2 wiabs T2
Eob wiekslaich =gk da2Fe® by 0dd, 109 9 1Y
2.8 8Ale]] Y4 FHL wiE 93 He FE oo E AE
A gs AHE-std o

5. tHEF 2| HE

wiokg wizl= g4l 9, 109 9 1Y) 2 G2
o] Abghe wlE 2HEe sy o H3E s

1) ==¢io| 3§ 0S8 vixt2] Hej E

drad 9ol wjofg A =8 vzl e QkEpg 48 (ectoplacen-
tal cone)d EFT =Z7), Y& £AH AF F¥HFYA
ol 2 24 #ledc). wizbe] WA Alef= Fujinaga F- (1992)
o] Hhag 7)ol mhet BRatech & AAaE 9 SAAFEY
o] wr ArejE FHasted, a7 mebe] wiFo|Aul A=
hEe| M= A7 FEe] shabEA] gh A 1ar], 71l M
A7 FSe] gals] FEEE Y 11b2], shaalEed s §
as)A et X" A= 3lA o d lcr]l= TR

.

Al 102 : dE2F W 24A|7 wjakgel A wHERFEG] 9
az], wjze] =2]FEH e, FEe 5 vty 2AH A,
el el 2] 4, ofrie|ds] ¢ 9 ALK §Y FE
#3d 9 FPsA

WA R =T W 48AIZ) kel A Bl 2]
=7), Wizte] vj2FFEel, 54 & WAty 5A &8,
spzhul &e] 4=, ALFe #H4, ge) w4 A= 9 A
5o ¥4 F& HAHT Sy

2) & CiFE
chial Alek A) e} (Biorad).2Z Bradfordy (1976)3 <]
8 wizke] F g Al

3) FE o EE HE

Qs Ages] 24 BLS F3 P AApvRes
shasled A2 olugieh, wat wizpujofe] HEMow
g 7% apoptosise] £Eo) EHe Ael7} YrstE UEE
At



ET, 0|3E, U2Y, 74

Fe | o}
1. B4 9%l Wy X}

& AE T Fd ¥e g4E NED AS gy
Hussie, 94 5 solelel "3 124122012 (89
8~18)28] wi=E dgich Aol ALy wi=} (Fig. )= =%
+ 9 LIb2)e]%a, a7} ller| = glgleh =84 st
b 107] ezl ekl A g sigch ulelpdes
ZHEk g 99 wiale FHelrl 1.8+03mm (P 1.2~
29), Qge] 23t }AF AAE A2 =27 g7 L1+
0.2mm ("H¥] 0.7~ 1.6)e] 5} wiskE A)2Het 2] oz
2 W 34+ 1.6 pg (94 0.8~6.8)0] 4]}

2. o 102 sHA}

WA 109 A} (2 @ 244 wiokR)e] JE AR
Table 14 vepfglct,

ieks AlatEtar A Az Fobe] FEEeUE B3 F
28 e fdAlFEdE sl o el HAY o
A WA 1096 TR shed o (Fig. 2).

24413t oL qE2F G FFo e Ze| g} v
THelrt Agked, Al 4 gl 2ohwalakel|s 2 3ol
7h wldeh =3 vzl Helels wiodTe wjale] #HA A
zZh $UARTEE 4 Y FeF A Fo] WEFol v
# =i wged, F24 9 olrle|ge] = a7} gl
o},

3. 2h 11 BHEE

Table 1. Morphological characteristics of control and cultured rat embryos (mean+ $.0.).
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A 11 eiAb (EF Y 48AIZE wl kel BEk AlRe
Table 1+ vJepbd ok

A 109 ol F abdgt Ate] dojt Me|FEdel: 2
i el FEEY i= 1570, elrle|@e] = o 24, 3
i alek Tl Ax Frkskedd (Fig. 3). =8t 9417 g7y
o] HAE W% AF HeZe] gy on] Hee] 2aaly
=},
48417} WiFEE dE2EEg e 37 e EE
el i, Foaags Hgeu), Zage = 2 3
ol7} glgieh wizb2] HEo] M= wiokFe] ejrlm|te] = 7]
252 #H, ware] 9 Se] d2Fe uld G Rl
wjake] EA 9l A e5e] AL ale]r} algi).

4. =& HE 3! apoptosis

wofo] AW B WAl BE2T v ma) 2AEH 22
9 apoptosis®] $Eo 2 el vjehia) ehstes), vieel
ARG Rl He WS BBY 4+ 9sich

g

a4k el 2] wf A} (preimplantation embryo)i= 194 7] %t %
ExeM o ErE Aelglye dalE ATHoR o]4]gl
|2l (Heape, 1890) ‘t}abel FFuje] wigkuie] sjutz)e] 2}
A dfapelA] cfa} o geage] F)He] BE g o7}
o] foi i}, =3t HTo:= LG EE 9 Adr)se] W
HE ztellM ALY FE oolae 429 CAlg o)
b Hyigsr)e o|B3icl. Taju} 4} o] & wizle] wjcke

day 10 day 11
control culture control culture
diameter of yolk sac 2.5+0.3 mm* 1.8£0.3 mm 4.3 £0.4 mm* 1.3+0.6 mm
crown rump length 1.540.2 mm* 1.34+0.2 mm 3.34+0.3 mm* 2.940.4 mm
number of somite 3.6+1.7 B8.0£1.7 233114 23118
total protein 27.04£13.7 pg 200+9.6 ug 21494781 pg* 15784569 ug
rotation start 86% 11% - -
completion - - B6% 93%
closure of anterior
neuropore 20% 0% - -
neural fold - upright 36% 52% - -
wide open 44% 4R - -
number of branchial arch
0 5% 0% - -
1 05% 100 0% 1%
2 ' - - 14% 56%
3 - - B6% 43%
otic pit - open 50% 35% - -
closed - - Bl% 44%
upper limb bud - low - - 0% 4%
crest - - TO% BE8%
semilunar - - 30%: B%

*P<0.001
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WjAE b EkA Alpes yejAd uige] s skl
guke] glche H §9] o f= UHE uE AAE €A X
sl

Al o) o] wjAE A2 2|2glA wickst 7 1930
dr) Zabxe] Jolly2}l Lieure (1938), ©]52] Nicholassg}
Rudnick (1934, 1938) Seo|gic}. Jolly#} Lieure (1938)3= 3l
a] g7 zZhe FHale] Heo} Uy wiaAlE sfokele] HAHE
o} ofzte] BEAE 7R Al 37%eAM A AA
ubge ghEslgn YRdMe £gE FEFE 5 gl
La}ol} gupsst Sl g3k Eafelct ¥ Nicholas
o} Rudnick (1934, 1038)% #5512 3748k 4 €4 o =l
Z2ane BEFE A Eabe] oF 10452] SE7EA e
oich o] F Algle] Aab= @l 7]Eel vl HAHAGE Aol
gt B sleky wbge) ks ASele AT AEd
o] Elgic}. o % 1950 e AR = #|2) AAe] o] Feia]A] ¢
t}7} thalidomide #FA}7} wbalisls] 718 fotkel]l o] wel
e 7ZEEA 9 2k F oelabe] dFF $EE dfckel 3
A& 2 =i (New, 1966a).

19600 =l =33 Cambridgee] 2] New F2 43§ i
A8 ®a27E (News} Stein, 1964) FH2 3 (New,
1966b).. 2 Al felo] wisksle AlAlFi¥i o (watch-
glass culture)& 2gb&lsdct. New (1966b), Steele s} New
(1974)%= 9]e] ubg o5 of, 4] YR A] 9 o
AL oz cheAg u|EdEAF)EL 60-95% Ak W 3~
5% o]AlsielAE Tihsls 7)Aol wickd J1A F AINE
dejch, 252 o|g) e FHew w4 99 wjAE 3643}

A5 wjopsteli, 00%] iAol A Helghe] WdEm 7] .

gho] MM ez HAEgich o wpiE 715 9l Eale]
=gt A el qld

g wabE o e, Hgaew kAl A7) SlEiMe
g5k e Aaql uhRol ekl & SEAFIE v el
gmaslon old ulel a=ghuiek (circulation culture)e] I
eb=|elc) (New, 1967; Newsl Cockroft, 1978). =] dbd]-2
kel 2} = cra] Ataigl Egtr)AlFl 49l AES b o
A 7)e, wlAl) wjekaizt b Sgbele 2E 7] §1E) e}
wAs A% A=z W25 YA o] oM wiA
2] g)2)7h nAlse] gl7] ool wjzle] FEke] F-of Fpm,
Atalel sate] Wash 4 o) F4% <]} Robkin
7} Shepard (1972)= #o| A& o4 qbFel wizie] A9
=2 AFoz 7|8 £PdckEE st e 7147
B Hababd] w)s] SEEE gl gle] AEgkEA] il
o}, o|g} zte] eghujekHel] ALREE Wi T2 B3
] sheespdAx Bo 2 AAE 45 2 sle webge
g a4 o] o F= it

] wjzbufokeli= W& HAHAA ok WAy
(rotation bottle culture)e] F2 AMEEI gloh o] wW A

B2 el

o Apul <f27) = Ae] wefs) f8 & e fEd e,
/2] 10% AEr wiskd 9 wizlr} apA] g ez F
Ro Ag wighe] wickrlAE Ase, A FEE 9V
& F7& <iwhs] AIoh wFEr)E LR &9 §e
) (New 5, 1973), #4904k (Kochhar, 1975) &-2 <o
¥l =2 (New2} Cockroft, 1978)e] ¥-2pA)7]nd, ¥ 30~60
W oslAAlzich o] WhE o&alwl wickde] AL AT
1A 2= Alslr} FAEE, wokde] WiAE AL F
=A §2elA s7)d Wizl FEFE T 47152 7
Ax Fr1Moz oA A A4 JAE FFTc ¢
upwl L shastm Aaprl galsr] ool 53] w2 A
i efe 7§ 713 g2 AHEE A gl (Shepard 5, 1987).

W Zpe el 2 g A 7ol abel 34} o, T &
ubefube] 3= A Ale], Aqteube] AR o] F2| wigk
03 v 4 gck H{I 9 14~159 wiAke] ATHq
wieke] B aE|¢lc} (Barber 5, 1993).

4k o F wjzbe] wiokei FHeh 4#H7 sl #HyEd,
] Aol o] FESel AHHI sk (New, 1990). o] 2]+
#2¥, 7]Y", E7], opossum?] #jFE A|EFHg o} WA
2Ae A BFAFHA ZEEk Fs 4FE 71937
(dh4 250)el] wjoke] A Eed], o] of Al7ld HHE
#hzoju] el (inveried yolk sac placen-ta)e] Eafspa 38
Fo|u sl 2pze] A zb vaA] sheel] sfokdel] A HE
7] wEez otejr geleh e} wialr) Aabebeis A
s} efote] atghe] Frista Fal FRubA ekl 2|5
w wijoke] FAEFIAG A AFRG an 3 g 47
2 $7b o] dAs, #A43 o] F wiAke] Al = F oW
ks Zlew otelx] qlch & wjAbe] wickdle HAE ¥
2 Za] f40%eq ¥ 56°CelA 3087 v A e
H HAYL o]fapn, oA Ya|MEr] o] Fe] H wjrlF
wjekgl e o el s34l ML v (Steele,
1972; Steelez} New, 1974).

wizbufoke] ATEL7] fdfME BE A F2)7) °
a8k, &3 e abgle] Fasiah 4 vk iAol
Aol 75 w4 99h)e] Wk Adejo|ch A glefal whs 3
o] o Widelele|x g4l FHeo whel, =5 & wj2] 7)o
ME Apcksl wel7b ¢le 4 qlck (Allens} MacDowell,
1940; Fujinaga 5. 1990). oj2br] AlZpHe] o= wi3s+
2 & oo} AFrl 38 ¢ ook 8 AHgEEels Ak
wok AeE AHsia) 7= G477 sley, dAfele
Theiler (1972)2] 477} 713} B#izies a}asy glch
o] Agelaji= o] whl S s|akgl Fujinaga 5 (1992)2] ¥
22 ogic) by 9g] o 9alof AMEs] i wjale] o
o ubd 1b7)elglen], 1la7]s}t 11c7]= % 7159 <
Folla] 7hAb £8) AREEE A 11c?] (Rle]FE7] R WA
99l oFo Hgale], Ao wickr|HE Egefe} o=



SHET OlHE, Y=Y, 7H)

°of AdelMs w4 11b7] wjaAlE F2 o] felsict Al o
Y wfale] Fohujalarl Sug o|E v]$ FHoumz uwix)
o|#]2] ZAo] LPHA] YEF s He] o) Fasio

Wjake] #E Ao A ajels 2 Ente] A rlap =
Aslc) HSFTEey] v o) R Fo] gli= o] mbe u)
MEADL] FRut shfEe]n, flubulg® vy ge] e 3
T2 AU o] 9hE A A8 o iz} wioke] 2t =
Al =4 (Nicholas2} Rudnick, 1938), = o| FE A a] o A
of =t daFviuse e wjg2 Ak, wjekEe
A E2 A8 PAa}a) eho} wdkFon)e] 4L aly] o
el 2o oelx) 9o} (Newsl Stein, 1964), o] w2 )7
slelwl o] Fabo] 2= W-flelM 2702] u)ast 4o = ot
= AT FBe g gA Aol sl=y], £ o8] o
Helli= 715322 |}k Fujinagas} Baden (1991)2 wj=z}
dhe e bl el M o] w2 4A A 4 glee
e T, o] A E Wadzso e glojs|2Ea} al
olel Fzbe]l T FL A% 312 2wy o] Lsigy,
FHEAGFHE T (1990)& gjubulpPdes exislg sle
<27, Fujinagas} Baden (1991)2 182 sAgey 3z =
e el glgich

T 99 wiAbe =277 1S mm AEE w4 2o 4
Hulgslel A Again), AlRHE 4% Zo| mEse} 5
o webA FoE #A) ghow HEF dj=lr} &40" 2 g
20, o] - wiske] 52| gd=ct vjoke] Fad ® shte
gl W4 HE Aol wiskE A wi7lz) aE Az
ol o AdeM= 8 Algge] 2vlale] Y4l HE zaly
W 2417} o]4h2 WA ekekrl. Kachileles) New (1988)=
T AE o8 2= o] A7 HFE F owioke o 4
L9 HEF 2-347F o|ufef ok A)z}alef ghe M TE
Aot ol el = # del 6ulE)e) 914 HE e)E A
¥ vl A=r) FA) okeld)

Wil A WAL F2 oojgebn, Yo weo =i 3
AR B 3043 56°Cell M galelste] AlLsic) (New,
1966b; Steele=} New, 1974). cjiiye] 4o ¢l -2 gle]# =
Eute] RIS e Eeo] gli=dl, o] wle] vje nn
) THE 9o = g wiekE Axg wAEe gun
2 AT Mol o ool e Mz o] glonk & Azt
-5 ST BaEe] W AT meke] Hua] Mz
+2ET. o] Yl AE A= wjcke] Aiala] Za)
drd., ZE wixbzl W] AT 9 ode] el Bo] g)go)
ol2|gh Uaji= wja}F wiokdel] Y& F AL 7] glo}
V84 2fels| 2 Eutef] 2laf W el L2 Ptz ajzha
glom, ol f2] wjcke M= wiok g EEo] el wlojnyy
2.2 wjcke] AT = qlddeh izl wiokel= wjeks) )=
T 58] Abky B4 A7)e de 98 w2 E g}
Shedl, WA 9dellds wiabrl Dakdel| o|nlEle] 5% Al4E
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ol 8-ahet. wioke] AGEn wiskele] Alir} Holx)m, pH)
=oPA7] well S| Mo F)A|E ks Fo]of aic) 4]
il whet wikr) M E sl mee T2 el WL
A2} wishe] Al A shEe] gleiok

HFel Bty AfHo g Hatg LA sof s, o] Ay
of MR 718 AlFEe o3} 2o g 99wk gul
WHES EQY 27), Q8] &89 A% JehFolls) o
7l Ak A7) 3l Eohulalel Lo pak 9 23seg.
A 1090 wiAF (2 8] 244 7 ek 9)e] =y o] 2]
o, o2l FFdel, 8 4 wialte] A A)a}, ek
2 4, olriu) e 4 e Fe) WA T B4 g 2a8
Sk A 11 whA (2wl 48 A 7E wjeFa)e yha 99
HAbel M S o gk 54 o) 9o, vje)FE o], Bam
A Akl 2 ha, ebrtuBe 5 H e o] ws), w
o] g A 8l e Ke) g4 T B w axs)
At cl2@ e AL w4 9 wjAlE 48470 Fob W)
FHE o wick AT %2 weke] Al g How o
2|4 3]} (Brown=} Fabro, 1981),

oleigh whe] A AYH o2 A4 wier A 2447 =
el = Aol st T2 A1 HxE Dwale) g4 u
23] o] Fof 2| 31 (Berry, 1968; New 5. 1976), o}hE 244
b gkl E A EalaiAnt g o] YAR 7
8o, T2A13F o] Folle W2 wiAle] Hdsghe] 2T 96
AZAE 78 Az Bebga gich o] AgeAE huya)
el 24417 ikl S wioll: A Aol A s} Frola]ut, 48
AZE Felli= A2 70% AR YAsY. wer Alzge
WlAke] 2ol Fleo] Y=, ol 447 Fql 40% Al
F k71 (Cockroft, 1990)2 A}gsin, A&zl 74 =
W (News} Cockroft, 1978)% shal o}zl #o g Azbee},

g AgAelMe] dabg o8 Agalelale] zasl =)
BlAE 7 ) w Fell Wz wieke] w)mal spa
TaT 7lEelE & ¢ 9l YubHo g wisky Wil o
ErEo o 35l q8) F2e) debe He) galsigm
oA alot (Coppst Cockroft, 1990). o] Algle] A= wjeks
olM FEFeide] =27] g5 v FEalelst gz b)s
FAgkov, EAe] £, ofrju|ge] 4 Fo) Bye I 30
T HERdAl kel e, Akl s)A, ohalA oo e)
M T2 ot = WEE Jehidd g z27En Agee)
4 BE-E P g HaAEe)H ez B¥sLT apoposis?]
UH-E EAg 23, vioke] & P ASd= T o4 S
g Ze]oh gk ol 4ke] zi=tE LAY 99l 23 wjjugekol
AETH LR o] Fezdn geteield,

oleb - wialuiold 2 #a S8 )y Eae) Aatel o
S5 g T 9F HAEE 7 HYL 3 wiRe
Fell AL 5 Qe FFeAdS AT (Chatot 5, 1980; Steele,
1985)8F3L glon} ofa] gifdiuigl A2 odx) Esm g
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o o] ubyje] AFHH 7|YetE 712l AR A WY
o] 02 Algsie] AY FEoM 78LS AT EA 2
ZhelM AAN 78E YoFe 89s Hg A olHE ¢
Qe &7] A% Fel AHgd = qlch = opA]E dA S
71 L elssld] of whye] i3] oL AL WA
uh, o] Hofoll M= Fag uhye] shiz MR 5 L& A
o5 42Eo.

k]

g #

S LAGH AT :In Vitro el o3 ©7] #7139 A el

et T (). ek gA, pp. 1-93. 1990,

Allen E, MacDowell EC : Variation in mouse embryos of 8 days
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Legends for Figures

Fig. 1. Day 9 rat embryos of head fold stage. Reichert's membrane has been opened to expose the visceral yolk sac (VYS), and the embryo is
ready for culture, Bar indicates 1 mm. AC: amniotic cavity, CAP; choricallantoic placenta, Emb: embryo, EPC: ectoplacental cone,

Fig. 2. Rat embryos culred for 24 hours. Embryos are in turuning process (arrow). Bar indicates 1 mm.,

Fig. 3. Embryos before (left) and after 48 hours culture (right). Bar indicates 1 mm.
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— Abstract —

Whole Embryo Culture of Day 9 Rat Embryos

Hyoung Woo Park, Hye Jeong Lee, Eun Young Seol
Byoung Ki Yoo

Department of Anatomy, Yonsei University College of Medicine,
Seoul, 120-752, Korea

Using day 9 rat embryos, we established the whole embryo culture technique which is widely used for teratogen
testing and studying developmental mechanisms. Culture medium was immediately centrifuged and heat-inactivated
(56°C, 30 min) rat serum. Embryos were cultured in the bottle with 125 ml capacity on the rollers and rotated at 30
r.p.m. during incubation. Gassing formula was 5% CO;, 5% 0., 90% N, for first 24 hours, and 5% €O, 20% Oy, 75%
N; for next 24 hours. Mumhnlugical characteristics, total proteins, histological findings of embryos cultured for 24 and
48 hours were compared with uncultured control embryos,

At the beginning of the culture, embryos were in head fold stage, and length including ectoplacental cone was 1.8+
0.3mm and total protein of the embryo was 3.4+ 1.6 pg. After 24 hours culture, total proteins and number of somites
was similar between cultured and control embryos. But, cultured embryos showed slight difference in diameter of yolk
sac, crown-rump length, closure of anterior neuropore and beginning of rotation with control. After 48 hours culture,
number of somites and completion of rotation was similar between cultured and control embryos. But, cultured
embryos showed slight difference in number of branchial arches and limb bud development with control.

Key words : Rat, Whole embryo culture, Teratogen testing



