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SUMMARY

Inversion at variable time of the uncleaved eggs of Rana nigromaculata and
Rana dybowskii was employed to study the mechanisms of early embryogenesis.
The response to inversion varied between those two species.

If the eggs were inverted at early time it was possible to change the site
of the first cleavage furrow of Rana nigromaculata - it appeared on the original
vegetal hemisphere (OpG side). However, the first cleavage furrow of Rana
dybowskii was not changed at all no matter what its inversin time was - it
always appeared on the original animal hemisphere (G. side).

In the inverted Rana nigromaculata embryos the size of the blastomeres on
the vegetal hemisphere was always smaller than those of animal hemisphere.
On the contrary, the cleavage pattern of Rana dybowskii was not altered.

Results of the histological works for the inverted eggs suggest that the
different responses to inversion might be caused by the fact that the extent
to which the redistribution of the egg components such as cleavage nuclei

and yolk platelets are different.
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] & vEbiTh ol & Ee], 277F A dEH Y FET
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& Malacinski, 1982, 1983). & Xenopus laevis®} 5-v| At Rana pipienss} 732 Fov| oFA] &9
ANGe A hAstAZ A Bdo] $H WFoZ T (G side) LA FFuFof
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o] i Manghat obf-vl FHL) Aol vl -2l ekglvh

HE H Y

A

B Y ABHY--L AFelE Fule] AAsE Fuldlira 2T (Rana
nigromaculata) £} A7 T-2] (Rana dybowskii)7} A& A i ALg-5 vk A Fae o& n
Sdel Al Aol wigtaty] Aol A Y S A TR FE FuFAd A A At
AR ATFEE G- 4w Belshe] 4°~5°Col BTl %W AT SAAA Ao
aks o A skl et

1TAQ Mt 4L sera Wetel s A Bl Fabstel 48 Qe & 4
Wtel g Ao Hamburger (196009 whg < wgkeh.

ofj

S| ARI—FA e WA A EO GAFE AT foreepso. 2 4747 by 2ol
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(Sigma) & o]l 4] 89l ct (Chung & Malacinski, 1982; Chung, 1982). Ficoll 4% x}.8-3}
7} §-ol 1= Petri dishel] & clay§ 723 2 lof o] 27 wbE T8 ubEo] T o)A 43

fui

G G978, Celating & £ & L4 5o pH 7308 ok F g pHE
2 gelatingol & 25°Caiw1 2xE FAGA I F Petri dishe] %3 %L Yo F 2

e

- gl ol Al 9G4l ] Z7 Ao P A E A @E FA A HA FoA e

4 edstdrh e ol wE GEHe] e} dFSAE 2aEtE WIgFo s o

thA] A9 E A #atE A7) (Time course) &} o ¢ ]7P (Duration) o2 o] zapabg )
AN AT FAHAA A 1AL L Aey (T=1) 35 A QA=

sbel (10°C) Tl The Petri dishit §]41°] 442 180°%]§1 471 v},
X



196 Korean J. Zool. Vol. 26, No. 3

AAA (@, T=0.25, T=0.5) Al 1#do] deid = FFo] AFHE AA, F LA &
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Table 1. Location of the first cleavage furrow Table II. Location of the first cleavage furrow
by inversion (Time course) by inversion (Time course)
FT i i - T] of 3 B ~
ime o / 4 Ty me a2 g
inversion w w L 4 inversion ‘ @ b
(P.T.) OpG 6 Side (P.T) OpG G Side
I
0.25 o (1) 757(H9‘)—ﬁ%.\2(42‘)— 025 33 o 2
0.32 0 7 IQV) o(2)
0.40 0 21 (19) L(4) 0.4 19 0 0
0.45 o 20 (22) 1) 05 0 24 17
0.55 o} 22 (19) 0(4)
- - 07 0] 34 16
0.60 0 34 (33) 0(2) B
0.70 0 58 (12) o 08 0 25 ° ]
Material : Rana dybowskii Material © Rana nigrormaculata
Duration : up to first cleavage Duration = up 10 first ¢leavage

£ MR e To0.458 Aol = A% AL 045 0.900 & 5 2l sty
A9 F2 AN dehlw gl £ 19 Astsh dASm 8L % 4 ek

A92 stel A dEdo]l A FEWTFANH AFPTFE WANEN B2y AR
(Duration) & 24817 ekl WA A5q AL T=0.4014 FAFe $3 3¢ 108,
20, 40%, 607 AAAATA LAAZ NEA A Lol dorh RS ol wk
o el e oo ol 0¥ el sl 4 dRe] 93 el WEe YA 8
$3 40o] W2 vhepy] AZehel 60 E ASAAL AFolE kg el Alw Hal

of vEbite & e A A EuTel 4
dEo] AFd s A9 & F itk

A 1gao] oo L%T‘Z" Fash Ao Aok BAE ot fste] AT 4A
TH9 993 Az E A 10704 A 1 Edo] deold W 2y, Ze ¥ Awe uE
of 2Astgich, = Azt Al 1dde] dejib wbel Ho] g1l ALS & 4 94l
ZH 3ol E g glSvo]l A TE el A= oSl ndst Wl aakel  Aatglo] 1i-olo] A AEE

FEalol ddelyier el FEubol 4

Table III. Location of the first cleavage furrow Table IV. Location of the first cleavage
by inversion (Time course) furrow by invesion (Duration)
- - o o Y -
Time of 2k a . . Q G
inversion ' ' ‘ Duration u
(P.T.) 0pG G Side (rin.) OpG G Side
X 19 o] 4
o2 10 0 36 x
0.3 37 6] 3
04 45 ° o 20 0 36 0
0.45 10 ol H, o W”JE”_“ R
05 o 24 17 40 4 13 16
Material : Rana nigromaculata
Duration : up to first cleavage 60 25 0 7

Material : Rana nigromaculata
Dwration : up to first cleavage
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TEAT Aol A2 deh 2ot AT A4 Aded AzTAAE FEET

o Hol x5z gle ‘ﬁ%’%*ﬁroil Al el AR A$T (096 side)e] $17 @,

wFEha kel eloive wiah Mol 1A% oldglol AAGe =y Qg Fxel A

FA] dPE o b 2 A TelelA R 9 gt aT L 2y =

Tl AG R ATl A glort TR wFe) g el

G side)ol 1Ak b et AT Ao A9AF FFR ) L2 W
R. k

77 3 g

B A9 el BAE AEAD A5 mgromacuzat AN Gy el T
Alo) Ful 2719 embryo s} wel Yojo) AEFE AL FEZ FAAD o5
A ol gelm g Lde FRETE ¢del Adde 2 dFER F49% 9
F ek (27 4. 2} R. dybowskii 9] el e 2

9]
AR A L 4 e AT AT A bast
§ e A%akel il Ale] Eekebyl Fof o s M A9 A D4
°f Felel Ak e} 27w o Jol WAL AANA ghm A3 LIHE A8
ofvbA] grov] elvhE W s #e),

= =

¥ ATo AM&8 R. nigromaculatas$} R. dybowskiiz} JER = 9o o 8l uboo nfo
Bolgk AsE welx grh F ATl A% T=0.501 el qGAA wjol= A 133
ol 2ol ABpTAARE Adalel, = dde] AR 5.4 BATA 28 H e
A gt ofell ubzte] AAFelol A= o] opzke WstE A WAF F glol. AT 2 A
TA7F Mexicoit v ok 52l axolotl (Ambystoma mezicanum)s; Africasl F-v] kA 5-9l

Xenopus laevis®] 4=A S o] 2 A7)o] Y A4A - A} axolotle] #] = A 1 yhakul=t 35k
oFdol BA vkl kil Xemopus®] 7 9o = Al 1 xkakuie] 1w 9 FEuLT (G side)o] 4] A
e ot ool odevhE Fa e ubAl 9 es ¢4 H9lc}h (Chung & Malacinski,
1982, 1983).

m@ ol % axolotls] Xemopus?| 1§19 247143k kel | spal @ elo] ool - o
ol A 74 sbbg de] o iE wte] AgElvhe A, vl wheled ale] 9149
A ldard s Az dged A Ae% de melF glv}t (Chung & Malacinski,
1982). <9l 2 ’6]-0'} Al 1ol A7 ubl R. nigromaculata$) axolotle] 4] 1} &kn] 2}
We] §4 7k 4w AAAA T vhebie 6l oohE ootk o] = Rapparports} Rapparport
(1974) 7} sand dolla Z=#) ko] 2] mitotic apparatusz} Ebuwle] A A e =38k o 8Fe e}
Wrbe wnd A ook

qgiel elstol Al 1datuio] AENTolAl Aok A Fe o) axolotle] who] 3= o s
»}%Lra o 1A} el Sk en], el G & G455 R dybowskiish R. pipiens

14 @sh dasie] 1A A “454/] A= Aol spabs ol

z{m ® a7ae) ol 448 Aslel o e axolotls} Xemopuse] & A4 A7 Ay fE
o] ¢4 A% (developmental competence)ol v} ahe] wake] % - 4FuFol 4 o
3] F)ubg] 9l &o] wed 4t} (Chung & Malacinski, 1982, 1983).
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Fig.2. Appearence of the first cleavage
furrow on the original vegetal
hemisphere(OpG  side’ in the
inverted R. nigromaculata cgg.
Note the movement of the pig-
ments to the surface of the
vegetal hemisphere.

R. DYBOWSKII R. NIGROMACULATA

CONTROL

INVERTED

Fig. 3. Distribution of the cleavage nuclei and yolk platelets in control ‘normol orien tation)
and inverted eggs. Arrows point to nuclei.
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R. DYBOWSKII R. NIGROMACULATA

OpG
hemisphere

CONTROL

G
hemisphere

OpG
hemisphere

INVERTED

G
hemisphere

Fig. 4. Relative blastomeres sizes in control(natural orientation) and inverted embryos.
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olelgh A AshAQ WolA mele] mwl, A= 0% AsAAS yrohe F Fol 4|
R. nigromaculata }o) RN B A% 42 s}7b3 R. pipiens pattern vhepuly] s} .3 %]
FAdA 7 | dxo]otIO] v} Xenopuse] patterng- VFeb 3= AL o & fw| gl AlAlo]#t @)
Ak, wt=lba o1& R. nigromaculata, axolotl, R. dybowskii, Xenopusz} ®.o]x mo]sl 2
A EAS) 4 (viscosity)o] G oJEHEY Aol AR Acw Az

(Radice et al., 1981). = d}ute] 1A 4 F Al 1 Ynlo] o} 9 x

S ey

el A AZ AL de] Gitel wheh AR vhEoRE s B 4 glrh 0]“.} #o] axolotlyt

s} R. nigromaculatar}0- A A A7) 7} ke S8 Al R o 9o ovle] w7 o] A%k,

XenopusS}t R. dybowskii w}& ol o] & A7le] AAo] dojvinmz ‘51730] #rbs etk
P

7]
Aol EAGeh, 919 FobA ssAe AAbwlr] §lalAlE 2ot o2 Aol o9 i 4
Gt (o] iro] A ALY mE T==0.1
i+ /1]]17—] 9] o] v '}0] L5 PR o RE Asagor JFusiool stmi Al o
TR e wqel Yo Qe

e of

PA 2 WA A4S B0 fatel PATFASG AATAY FAE AR 5H o F
el Saelel 180°S1A Ak Aol AE B L Fol weh g we}
A A 1AER FEFAY Aol @A
AAT 9ol F29 W dgad ARG AETAN A 1Rd]l Azsel HET
Fow AHD W, R AeIGE A4t bk R AR FETelA A1

GG wl - owdebal A el ool A Al drEel gl Zle]

|
e WA A ekl vebd i, Al Tele A dRdAel A W gx

A 7 Akel S shy o Sl

A@ ol ol wwl goldl ol dut
Gt 2o FA e A AL def i o) bR vl selale Hew Aw
#r}
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