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A Study on the Evaluation of Teratogenecity of
Chemical by Korean Brown Frog Embryo,
Rana dybowskii'

Sun-Kun Ko?
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HZ H§4EF 2 49 EA e 54 AP & Frog Embryo Teratogenesis Assay-Xenopus(FETAX) 1 o]
E4%7}e] E45oix 2 it} B AFo e FETAX Wi wat @34 7l 7a] £ A7) F2l(Rana dybowskii)©)
Hjo}-Z o] &3} NiCl,, Carbofuran, Diazinon2] 7|84 & ZAeI1 o™ XA T 718 &L probit EA4H o2 ZA}8}
4 t}. NiCly, Carbofuran, Diazinonol] @& teratogenic concent:anon(Ecso)‘_ 04, 1.6, 1.9mg/ | € 22 JeR)9l o
embryolethal concentrations(LCs0)2 17.5, 41.5, 20.2me/ | & VWA ] t}. Teratogenic indices (TI=LC5/EC50)= NiCl,,
2} 7% 43.8, Carbofurang] 73+ 26.0, Diazinon®] 7% 10.6& Wer Atk NiCly, Carbofuran, Diazinone AHH 2]
Hjolol sl 7323 71B S Ul on o] E9] FEol o Edte x4, me], H 371 Fo] eIt o]
39 2352 Bo} NiCly, Carbofuran, Diazinon 25 & gl A wote] HA-& A st 4772 wiote] 713
AAEYEL StEd 9 e dEAY 54-A N .03 848 5 & Ao gadn

FELR 0 : NiCl,, Carbofuran, Diazinon

ABSTRACT

The Frog Embryo Teratogenesis Assay-Xenopus(FETAX) protocol was recently adopted as a
valuable tool for evaluating chemical toxicity and the effect of environmental contaminants in
frogs. In this study, the teratogenecity of NiCl,, Carbofuran, Diazinon were determined in the
Korean frog, Rana dybowskii using the FETAX protocol. The mortality rate and the percentage
of malformed larvae were investigated by probit analysis. The teratogenic concentrations(ECs,)
of NiCl,, Carbofuran and Diazinon were 0.4 and 1.6 and 1.9mg/ / . The embryolethal concentra-
tions(LCsp) of NiCl,, Carbofuran and Diazinon were 17.5 and 41.5 and 20.2mg/ ! . The teratogenic
indices (TI=LC5;/ECs) were 43.8 for NiCl,, 26.0 for Carbofuran and 10.6 for Diazinon. NiCl,,
Carbofuran and Diazinon were shown to be potent teratogens for Rana dybowskii embryo, caus-
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ing concentration related increase of edema, tail and abdomen. The study results reveal that
NiCl,, Carbofuran and Diazinon suppress the development of embryos at relatively low concen-
trations. Therefore, the Rana dybowskii embryo teratogenesis assay system was proven to be a
useful tool to evaluate the toxicity of environmental pollutants.
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718 o] g d7e AFeY volg #&de
Frog Embryo Teratogenesis Assay-Xenopus(FETAX) 3
o] 9da) A}&¥ 1 ¢ o (Fort ef al., 1988; Bantle et
al., 1990; Presutti et al., 1994; Morgan et al., 1996)
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W g 0 9Re 4584 5ol LA e
F2]l(Rana dybowskii)(Ahn et al., 1993; Ko et al.,
1997; Ko and Lee, 1997; Ko et al., 1998) vjol<] A
FERAHEE A5t FETAX Wl ula} o] &
ol HiFsEAN FEE L TGS Alstd LCs,
ECy, @ Teratogenic Index(TD)E +&t1 7|3 % 5
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Amphibian Ringer 8- 9(AR; 6.6g NaCl/{, 0.15g KCV
1, 0.15g CaCly/!, 0.2g NaHCOs/1, 0.05g Streptomycin/
1, 0.03g Penicillin/ ))& A Z3ted pH 7.42 23o] A}
&3t
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AR wFdS fFE3r) Y HarH FEEL
F2 9 HsteA 2719 AL HarA 20E 1mie
AR9]| o] homogenizer& TR A7 F AlE-st4 T
(Johnson and Volpe, 1973). NiCl,& 1000ppm Stock
solution(Aldrich Chem.)& A8l Al&3slgoH
Carbofuran(Sigma Chem.)?} Diazinon(s¢ #3871
)& DMSO9| =9 Stock solution. & A Z3 Z o]
& AR& o 2 FAsle] Al&3lg T
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8. ZaNz U 24N
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ECs& T3+ 20 o2 Rayburn $(1990)¢] "y
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de B WA 7189 FHe A 2
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(Figure 1, A-E). ¥vj71¢] wjole ¢4 £ e 244
7 ol 2839 er 2 JAEL 2.1~2.3m FEH
o} o] & Hiole Z7] 71 FE ARF g AP
Al ztate] Bl 7] (gastruation)ol] & thEk 2.3~2.5mm &
£8 Jehith ol F 448, 3% A4 T 58 94
8t 7] B3 Al (organogenesis) BA|NAM = 1 =277}
Z7te) oF 2.6~2.8m FEP oW FHolx AAH
o] G AVIAAE U 724 =S o=
Pk EAolo] JVEFHE ZHFo] eI A3
nz ¥ FAA7AAMFEE = vjole] =717 FE 3
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9 Al7]ol = vloke] AAo] 5.5~7.5m FEHO
H £ 3 2 943 H = A Y] AR

el
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R =] £37)de 2 Ao 8.5~9.5m FYEE
Agron oA Bed A7+ e 1304 A x
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NiClL2| & NiCl,9] Jg-& dolrr] &) Al
TFelg 27] 3 wlolE& NiClel #H71Hx] de
2737 NiCl, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0,
20.0, 100.0(me/HE 247} A2 dt] 96A1F vk &
HlolEol Al VEld XA, 71FE, 7189 FF 58
ZAIY Y 0.1(me/ DA A FE = wlolEo] Vet
7] AlFEE o™ 5, 10, 20(ng/ .2 FE7} FolAE
A HEE F7ketth 7182 0.05(ng/Do A FE U
ehl7] AZEged 718 &R 5, 10, 20(mg/ N2 5
=7t FolXEA 1 vj&o] F71a thFigure 2). 4k
T2 9] ol thgk NiCl,9] LCs2 17.58 WERY
R ECsoe 0.45 YERNA oA Th= 43.8& eRY
A THTable 1). NiCl,9] g3 9 Jebd 7189 F
e 724, a7 %, 55718 58 Jehislen
)7 g (Figure 1, F)9] Bl &o| Tt 718 FF ¥
3 stk o] 59 ¥ &S FEE AWEY LCyHhE
YeEhls 2R @ 5me/D)7 LCypre vehlle
H g 29 10me/HlM e $2& B3 713
7 me)r)ge] vgo] E%er 20(mg/)o2 FE7}
oAl Afede 537189 v&e] 5, 10(ne/D)<]
FrdA Bt g2 &2 Jelyth

Carbofuran®| &k Carbofurane] 3k doly
7] Q13 AN e] 7)) wlo}E-S Carbofurano]
HotE|A] e RT3 Carbofuran 0.01, 0.5, 1.0,
2.5, 5.0, 10.0, 50.0, 60.0, 100.0(mg/D)= 22zt A ¥
8t 96417t wlF T wolE oAl Vel XAME, 7]
£, 7189 7% 58 FAeIATh 1.0(me/ DM KH
S lolEe] 7%9 Bl&= vl AEg e
5,10, 50(mg/ ) 2.2 FE7} ZolAHA 0] E9 H|EE
7Vt (Figure 3). 7182 0.01(mg/ DA EE 5%
9] wjolEolA Uehtr] ARG e MPER 5,
10, 20(mg/ L. B FZ7} ol HA] H|-&o] F7}8H
ok 2 e8] wiolel wj§ Carbofuran®] LCsp
41.58 YEMIA T ECs2 1.65 Uehlen TIe
26.08 YERAQtH(Table 1). Carbofuran®] <3 kol 2]
3 Jeihd /13 25 izt maNd, 2203
55 Ve e EX7|¥(Figure 1, G)9] v]&o]
oE 718 F5 v 0tk ol vEd v
2 AT EY LCyprd Uil TR ¥ 5(me/l)
9] FxoME mEr|¥7 BRI v go] A9
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(A) Rana dybowskii embryo of mid-blastulla stage approximatety 21 hours after fertilization.

(B) Rana dybowskii embryo of late-gastrula stage approximately 42 hours after fertilization.

(C) Rana dybowskii embryo of tail bud stage approximately 86 hours after fertilization.

(D) Rana dybowskii embryo of gill circulation stage approximately 118 hours after fertilization.

(E) Rana dybowskii embryo of tail fin circulation stage approximately 130 hours after fertilization.

(F) Rana dybowskii embryo after 96 hours exposure to 10.0mg/! NiCl, displaying flexure of the tail.

(G) Rana dybawskii embryo after 96 hours exposure to 10.0mg/! Carbofuran displaying abdominal abnormality.

(H) Rana dybowskii embryo after 36 hours exposure to 10.0meg/! Diazinon displaying severe Edema.

Figure 1. Various stage embryo of development(A-E) and morphology of Rana dybowskii exposure to

NiCL(F), Carbofuran(G), Diazinon(H)

v 28t Gelovt 10me/l) 59 LCso s e
= 249 FEQ SMmg/ O R FEI BoAEMA 1
27189} Hlg R} BR8] ulgo] A Jelgon
FEFAY 218 2 v gol mig wA YEhgch
Diazinon2| Y& Diazinond EHE Yolr7] 9
8] Arele] 27)du) wlolE-S Diazinono] #H7tS
A v Q2+ Diazinon 0.01, 0.1, 1.0, 2.5, 5.0,
10.0, 50.0, 60.0(ng/1)-& Ztzt Aelste) 96A 3 v
Z djolgalA vl XA, 718 E, 7189 B/ T

& ZALEIATH 0.1(mg/ DA HH F= wjolEe] 6%

o H& 2 vehr] AZEen 5, 10, 50(me/ DR

FE7b EolAlRA HEE Frisd. 1@

0.01(mg/ DA FE 7% HlolEAqA Yept?] At
sl o 7P ER 5, 10, 50(me/) 2.8 F57} FolA
WAl vlgol Z7}e}ytHFigure 4). A7l Hjo}
o} v}t Diazinon?| LC50-3‘ 20.2% Yepfdar ECyy
£ 1.982 Jehgen TIE 10.6€ JeiYct
(Table 1). Diazinond] 43k 93] vepd 7189 £
Fe £EEYY, 1Y, B98¢ Jehid
o £EZA 718 (Figure 1, H)&] v 20| & 713
%ol vig] Ech olEQ HIE S FrEE AuEE
LCy & YEhiE FERT B2 5me/)9] TEX €
FXEAA71E vl vl ¥A dehdoy 10(ue/l)
sxoMe $XEY0E, 27y, EX7[E vig
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Figure 2. Mortality and percentage of malformation in survivors of Rana dybowskii embryo after 96
hours exposure to NiCl,
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Figure 3. Mortality and percentage of malformation in survivors of Rana dybowskii embryo after 96
hours exposure to Carbofuran
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Figure 4. Mortality and percentage of malformation in survivors of Rana dybowsku embryo after 96

hours exposure to Diazinon
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3% & AU ot Mg
A8 ¢ A th(Figure 4). A7) 7] LA AntA
ol #3-& Xenopus laevis(Deuchar, 1972)9} A2 &
A 73S Ve AT

NiClL,9] AE& 53t 0.1(ng/DolM FE F= ¥l
obFE°] Uetve] 0.05(ug/DANMFE & 79| ujo}
E9A 718 wotgo] £@3td LCy2 17.58 Ye
WA ECsp& 048 HEMIN M TI= 43.88 Y
WA =3¢ Carbofuran®] 735 1.0(me/ Dol A FE =
€ wlotEo] vehy 7182 0.01(ng/DAM FE 1}
Ef7] Al&ste] LCspe 41.58 UYEMIAR ECse
1.6 Jehlen Tie 26.08 JeplATt &4
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< 0.01(mg/D A UEh}7] A28t LCsoe 20.2
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& XA I AKFigure 2, 3, 4) $& oA & WA
£ Al A1FE FPAGE AHE 2 F AR
CHFigure 1). o]3 3 A7iF2l9] Hiols 2T o
A S Edd =Z2HAH i § zetA gt
AL gston] ge A7k g Edle] o5
o EAHE WHE 3 Ag7+ Dok A
S Gt o2 AL ER Hol ¥ Al AHER
9 AMEASL BEr} A TFEe] dAle Alzbet
S A+ 8le Wé",?‘ﬂ- #7184 2492 3ol
& = AUTH(Table 1). =3 & A|AE Fofo] vehd
718 FEL Xenopus laevzs°1]/\1 &3] el o
(Bantle ef al., 1991)3% A< dXdg o} 2772
3ol ERE T3 Xenopus laevis?] &3 ol ¢e
o] MAEo| A3 B7h el y|dckate Bat
& ¢ dA

L Z o
A w

Table 1. LCsy, ECsp(malformation) and TI of Rana dybowskii embryos exposed to heavy metal and pesticides

N LCo(ug/ 1) ECs(ng/ 1 ) TI (LC50/ECs0)
Heavy Metal
NiCl, 96 17.5 0.4 43.8
Pesticides
Carbofuran 96 41.5 1.6 26.0
Diazinon 96 20.2 1.9 10.6
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= AHE 54 aeiste] I 7 el A28t
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FH2AEAEY FATY ZE71%E gofstE e Al
=7b 8iEA o]FolA L gh(Gutleb et al., 1999;
Mann and Bidwell, 2000). £ 43¢ AAEZ Ho}
g e F Aleld A geEd 2
FHLAEAEY B4 T vt ol 2 2=
AHEE0l A Qlou AldA M dle Al
9] AFE mEFhE Ha o] shedt Al7|det
848 ¢ gle @3o] EAgTt a2 o]l g 74
= A2 W4 5771 ©& Z7el(Rana nigromacula-
ta), N2 (Rana rugosa), 822712l (Rana cates-
beiana) 59 WA F71F ZAEIY E8-340d =4t
AT2 dotel SAAE 38 2 BALABA
SN 871EA AMEE £ S A2 wadd.
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