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Effect of PCB on the Oocyte Maturation and Proges--
terone Production of Frog,
Rana dybowskii in Vitro"”
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PCB7} A 78] o Edate] Ao Z2A 268 Ao v FFE dotrr] &l wigdel 44 ¥
%9 PCB(Arochlor 1248) & ¥E¥ 2 A7le § GAES 20A7 vigatdeth. datel d<3 T2 28 &
ML FE3H7] 98t FPH(Frog pituitary homogenate: 0.01p.e/m)& A1&3R 20 X date] A&
£ Ua e Ao BL2RE I Z2A2HE YA MGqUE BulEe ¢S AR A
¥ A3 PCBE 10ppbd FEFE A Xdzle] 447 ZaA 28 44& A8 JAsR 2™ PCB 28
9] 7198 S 2AEY) Qe AT B AXYAES PCBYl &7 & BE widdoz §A AL WS
3] ¥ A3 PCB 2.5ppbell e 7F94& Yehiiow 5 ppbollAe HIZFGAQ &85 FAT. o9 2o
PCBE 22 oA dalel A43 T2AAH 29 ¥y 5& JAsGeH, A7l dx vidAe 83 e
g2 =4 AA Q73HA AHEE & A AABEIT
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ABSTRACT

In order to know the effects of PCB(Arochlor 1248) on the oocyte maturation and proges-
terone(P,) production by FPH(Frog pituitary homogenate: 0.01 p.e/n) of frog in vitro, the
oocytes were cultured for 20 hours in presence of the PCB at various concentrations and exam-
ined their maturation(germinal vesicle breakdown: GVBD) rates and P, levels secreted by the
oocyte in the culture medium. The results show that PCB concentration of 10 ppb suppressed
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the maturation of the oocytes and secretion of P,. To examine the reversibility of the inhibitory
effects, the oocytes were exposed to the PCB only for 3 hours, and then transferred to plain
medium and cultured further for 17 hours. The oocytes were recovered from the toxic effect of
the PCB when they were exposed to 2.5 ppb, but not to 5 ppb of the PCB. These results indi-
cate that PCB suppress the maturation of oocytes and secretion of P, at low concentration, sug-
gesting that the frog cocyte culture system can be used as a useful tool to evaluate the toxicity

of the pollutants in the environment.
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ME

PCB(Polychlorinated biphenyls)= Schumidt
< Schultz(1881)<l 9l& A2 2 F=jA o 1929
URH Adaez Qaso] A7 ARER T
PCBY A3 195083t 2E F£3] F7l5td
1960 o] #Hmol| @3lom (Blechly, 1984) 1970
djo] Hl24 874 29AI7]a 3lgo] BEA 4
A8 ARg-Eo] ZhAE] AlFSIY oY e EEHA
= AN BEEe] AEHz Y. £7e AF
2EEd FolME PCBE 5 #4299 54
A EWA 71 B2 A3 Y d7e oA
o] Ho gt} o] PCBE AjAtagfo] Be Mot
ofde} AlA =AM AHEH T ol FFo} B
9] 874 FAAE FEHn IS HA=E AF A
Aol 22 HA Yt Atlas and Giam, 1981:
Tanabe and Tatsukawa, 1986). PCBS} 123
E4 R AEFSH 5L 53] FAAHAANA 2o
At AR e EAAE B4 2 E@igm gl
t}(Phillips, 1980: Tanabe et al., 1984). PCBE &=
< AR e YuaA v g B3] o7kt
ol §AFEA Bo] AEHn UtH(Peakall et
al., 1975; Tanabe et al., 1987. Jensen, 1987:
Guruge et al., 2001). PCB9] 373 =4 Bl
otz HEsHA TR EA FRAT YT o] 01 F 3}
gEdd 9sive Al de 2EA o
(Delong et al., 1973; Helle et al., 1976: Helander
et al., 1982: Reijinders, 1986: Tanabe et al.,
1994). HZolle FMF A - Ay £
£ o]&3te] LAEH 93 FH g NPAYH 3
29 FLFidd vAe Gl e dF75e] &
W3] JPsolA 3 s2E mEd 28 Wy
(metamorphosis) A¥93 T2E o2 248

AR ooz Q3 HEFR Fo] LaiA gle
{Mondou and Kaltenbach, 1979: Bray and
Sicard, 1982: Galton, 1992) ol2idt HAEL &
&3t AAZGFANA A= Yol ke AT e
g FAAE 43t FAEANL A Ax
7b &3 A= 2 oo

ot 2 AT e Sl dal Adsln de
#0F2) (Rana dybowskii) & 2 & sl PCB
7} @A s v e FeE A A} g

M=Z 2 e

1. AESE

M2 (Rana dybowskil)v 2001d 109~
20024 28 F 35 <u 2 AgET 499dA g8
o wel 3 A (S 30g)E sk A24(40)
o] ¥ &ol HAsIHA 2 ad wel AFgsg.

2. Z22 U A9

Hjokdl © 2= Amphibian Ringer s &9 (AR:
NaCl, 6.6g/1; CaCl%, 0.15g/ ! : KCl, 0.15g/ 1))
penicillin G(30mg/ 1) streptomycin sulfate(50
mg/ 1) 2 sodium bicarbonate 232 (200mg/
1)Z A8 A Aol Hrtste] Abgstd o] wjgeal
pH= 0.1 N HCIE Al83to 7.42 gh3eo] Alg-s}
At dAY A&ERE KE31 A8 A
H3t4A F2E(Frog pituitary homogenate:
FPH)2 &3 A7e] H3eAE 107 3= 2L
e AR &M 253 4712 Be F(20
sec), 94&2 (20min, 1000rpm, 4C)3t &=
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A& 1 pituitary equivalent/#/(pit. equiv./m/)
FEE 9EYer olF 4% (1a) B W%
B#(-20C)39HLin and Schuetz, 1985). &
H 51 A3l 2L G AEslAn. vl
ol 3713 polychlorinated biphenyls (Arochior
1248: AccuStandard Co: New Haven, CT)=
hexane®l %% ¥ hexane?& A A3 dimethly
sulfonyl oxaloacetate(DMSO)Z A7 5k Stock
solution®.2 A|Z&t1 o|& ARSNOZ 343l
AR wjeFdel Hrletdtt. olu wieked Ule] DMSO
% xRl &S ¥R e FE(0.02%)5
A&t o PCBE Z&3HA] 2 wdd & A
o AHEEte i ZRFoZ ARSI T

3. {EZUXO| HYQk

NTe BEEE sty d4E AFHT S AR
903 £7 thg s 54w (Nikon, 20X) ©}
M GAZEE AXUGAE Eeldd o wlFEA
(Costa 3524) & welld 22 AR} 20719 o
TAE 93 22¢7F A A”76A v gt
Ak ATl AEe XA YoBR HAtdA
AX 2L doly7]7t &ol3kA gt ek o X
AE7L B Sl dAE A wigsta e e
% o ¥ A= TCA(trichloro acetic acid: Sigma)
o] st SEENG ofA olEEZ EI] g
(germinal vesicle; GV)¢] #5& W3t &% &
7 (germinal vesicle breakdown: GVBD)7} €]
@ AXAAE 4584 (cocyte maturation)o]
PE Aoz st dAte) A5ES AR

4. LYo AHIZOIE & & HE

Al sy 2= o8 dARRE gy
o2 ¥Hd 2HRol=g EF37] Y3 Kwon 5
(1990)9] Wdd] wheh wikd-& 14 FHdtd U4l
#21(10,000xg, 20min, 4T)3 ¥ Polyethylene
tubed] 2o WE3I} F -40CE #XA 8= deep
freezero] E#3lg o wjokdule) 3 2EL F&3
7 glo] A RIAY AM&-3kit),

5. Progesterone radioimmunoassay (RIA)

W2 E2 2 slgAN 2 BulE progesterone

o
i
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& RIAWH O 2 =H319tl. Progesteroned &
TAIEE GPBSe 59(25.0-2000.0pg/1004)
A3t Progesterone EFA| 59} vjokdl & o
5 FZ <ol ¥ d#2 Polyethylene tubedl
10044 z4z} 4k, o] Fe] #AFoA RE tube
e AR ¢ 5.000cpmeE 348 *H-prog-
esterone(1l, 2, 6, 7-*H-progesterone, spec. act.
110 Ci/mM, TRK 413, batch 29, Amersham)
< 10049} progesterone antiserum 10042 &
¥Wa A Ae g d7E H3 4TedA 20-24417
ot wke A 99 g Hol dextran coated
charcol(DCC, charcol(sigma) 0.625g, dextran
(sigma) 0.0625g, in 1004 GPBS) 2004 &
o2 AL o 4T 1087 A7 T 44
£2](500xg, 100min, 47C)3] &2t A3 pro-
gesterones FElFo2RE E23l9 FEdE
scintillation vial(kimball)ell $Z . 2 vialdll 4w/
A9l counting cocktail(NEN, Aquasol)S A 7}A1A
A e g 10A7 Foll 2 vialel A B4 &
Liquid scintillation counter(Packard Tri-cub
1500) & 233l t}. Progesterone EFA &= 2
3] BHE24319 1 sampleAlBE 33 & wE=23
slgen 282 % Parkard secu RIA pro-
gram< AH-she] Akt

Progesterone &3+ Progesterone-11-hemi-
succinate-BSA X+ Progesterone-2-CMO-BSA
& E7d HY FAElY AL F¥HE AHE-ES
o g2 220289 WA B EE 17a-dihy-
dro-progesterone©] 14%, 17a-hydroxy-proges-
terone, 20e-dihydroprogesterone®] 0.2%, cor-
tisol2 0.01%, 71E} 2HZel=stE 0.001% ©l
3ttt

Z ot

HaleA Z2Ee AT o3 o Xuale A%
< 5317 98 NTEle FPHE »2E2 i)
Fkolo] Hrbeke] 20417 vl F Gxle] A4 (Hut

pit. equiv./melA GAre) Aol FEH7| AFs)
A (A&E, 45%) 0.01 pit. equiv./#/ FEAA
B gjREe daEo Asd4E JepidH (A
£ 88%) (Figure 1). T3 X 2}7t 458 3E
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Figure 1. Effect of FPH to induce meiotic matu-
ration(GVBD) of frog oocytes in vitro.
Oocytes were cultured for 20 hours in
wells contained 27/ AR in the differ-
ent concentrations of FPH. GVBD was
examined after cultured. Results
depicated in the bar graphs represents
GVBD % of 240 follicles in 8 animals.

el s 8% HFA T2 AF AE
AL 98 W g 2 dAtel dRg s E &
HHoz2 FEFPY Hi5A T2E F% 0.01 pit.
equiv./= & X234 1, 6, 9, 12, 15712 B
74 v g3 TS H3lAl EREC] HIHR ge
ikl o2 ATIAES FA 20M7A] g
T dxte) A4&E ZARIATEH 1A Bt W3l
Az 25U dAEL 4 30% F= 4
S&& e oy 343 o] A3 A 2
=EHAY dAEL dFE 80% oY H&5EE
Heldo] @Rt ol 23 w2 A5
2 3N AEE 2S¢ 5 UK (Figure
2). PCB7} H3lAl 2o o8 f2d At
A58 Adster Y d5EE dolrr] A W
%o PCB(Arochlor 1248)% 1ppb, 10ppb.
100ppb, 1000ppb7t H=E A7le & 20413 )
&5kt Figure 39148 #o} 1ppbel wxollA
e 80% °lie A&&& JYedeyt PCBY &
%7} 10ppb, 100ppbE BE7} Z7Hstel we} v
o 4&&x 50% olstZ §43%] Z4sta] 10ppb
o] 29 FroMe YAYEES Zys] AN &
& I (Figure 3). duid @A PCB A4 &
doz ALEFA 0.02%<) DMSOS} H3ls4 T2
0.01 pit. equiv./=/ vlFhel] H7lsta it 2
bxte] A ofFd 9 XA g A
< #9lg vl 3drh(unpublished). o213 Ao =

o
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Figure 2. Time course of oocyte maturation (GVBD)
of frogs induced by FPH (0.01P) in vitro.
The oocyte were checked for GVBD at
different time point. Each point in the
fig. represents GVBD% of 120 oocytes
in 6 animals.
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Figure 3. Effect of PCB on the meiotic maturation
(GVBD) of frog oocytes in vitro. The
oocytes were cultured for 20 hours in wells
contained 272/ AR and FPH (0.01P) in the
different concentrations of PCB. GVBD
was examined after cultured. Results
depicated in the bar graphs represents
GVBD % of 120 follicles in 5 animals.

Ho} dztel Jo@ 3ol A3 28L& PCBl o) 1t
Btthe AHdE ¢ F T PCB7L Bt A%
H3E& €8FE odolM ZAYs] dAdTe A
& EUE St PCB £%E Hr} AA8] to}st7]
Reld F=1E ARSI ol A3 7194
o 5o I e ds@de vAE E3}E A}
Bl BAES PCB7} gle &7 i FdoiA
20AIZE M F RS W 90% o13el dAtEe] 44d
& YehiR ey PCB 1ppb7t ZEE v g
Ae 80%9 dAECl 44d%4E vehilen
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2.5ppbell A= 68%, SppbellAl= 60%, 10ppb 55
%2 ¥57t 3748 mhe} dAel Aggol B9
2439 th(Figure 4A). ol=l@ PCBe] Aa) &3}
7 A98E 2a YEAY dRE 2AE] A
ATl YR FPH(0.01P)& A& ste] 3417
woFs R YRS 45AE ek
A e =U2 sl (Figure 2) PCB7F £} 3)
£ vyl o] 3413k @417 F PCB7F ¥ 9

A G Wt og £A 174 Wi, PCB -

2.5ppbell 3A1t =EHUR dAEL PCBY 9%
o ZHE] A3d 3 EFo] 85%0|4 AEANS
e (384 15%) PCRY $x7t 5ppb
10ppball A& 3 FA0l F23] oA Sppbel =

d IR g9 JEAFEEE: 1.7%)E A9 ‘4E}
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Figure 4. Effect of PCB on the maturation of
frog oocytes in vitro. A: The oocytes
were incubated for 20 hours in continu-
ous presence of PCB and examined the
oocyte maturation. B: The oocytes
were exposed to the PCB for three
hours and transferred to plain medium
for 17 hours. Results depicated in the
bar graphs represents GVBD % of 120
follicles in 6 animals.
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U] gkgkon o] FRoAE 3Eo| Brled &4
% we Ao AR Figure 4B). 3¢ F

E(0.01 pit. equiv./=)2 A3 2|3 proges-
terone Aol mixlE PCBY F&< metsr] 4
3 Wt FA A HAeFAFEE 0.01 pit.
equiv./m& A2st2 PCBE A9 =¥z A
2ate] 20412 Wl & F wjokel 2 Bu|HoR
progesterone %< RIAS WHoz ZAlsIgo).
PCB7} HEA && HzZFAMNE o 560pg/
oocyte?] progesteronec] wH| =2 PCB 1ppb
7t ZA7rd AdTol e oF 450pg/dAte] & Vet
uilew 10ppb(%F 250pg/oocyte), 100ppb (oF
200pg/oocyte) 2 PCBY Fx7l Z7hgel et
progesterone®] ¥ FA3M FALHE AES
el tHFigure 5).

o

AAAR o2 FAFe MA 7= 4 278 3
7ad) 7he %S Bola lon 1 do2E A4
A o3, A2 Fe) F7h 2L ERlH AUt op
2 PCB9 2 dEald #7138 59 830984

T 293 d9oz AEF JH(Wake, 1991:

100 (ppb)

PCB

Fiure 5. Effect of various doses of PCB on the
secretion by the oocytes with FPH (0.01P)
in vitro. Isolated oocytes were cultured in
the presence of FPH(control), FPH and
PCB(100ppb, 10ppb, 1ppb)for 20hours.
After culture P, levels in the culture medium
secreted by the follicles were determined.
Each bar in the figure represents pg(mean =+
SEM) P, per oocytes (n=3 animals, triplicate
incubation).
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Blaustein, 1994; Pechman and Wilbur, 1994).

MY EE 5 B3| YMFe Fdo] ¢33 AR
E 7R3 Sl @3 &30] Al7lohe & oA &
stz At B4l slom AAE &3] T
Ae HEHE F2 AFAT A7 2 He Fof
© S0z W3le 553 Y84} gEd PCBY
2o FEIHA EEA w=&57] g} o9&
N72 (Rana)s] AXdAte] 842 A1 g4
A7lel A Edo] HAH A2 Wx7} JAsted W
2A717F HE Ha A S 2R AF0F XM E
oA dxle H5E fHedhe 2Rz U%ER pro-
gesterone(P,)& A4 43k Schuetz, 1967; Smith
and Ecker, 1971). o124 AA=13 P& dAle
FHd ZHadle] A2 ARG SR dxe s
& fEdn uEE dodle Aoz <A o

(Masui and Clarke, 1979) 7|72l A A7 o] 2 -

59 AFxdAEo] FE YA 2HIR =T P,

= A3 in vitroolA o] 2H Rolus} M 5 &
oz WAl A%4E f=dte HdA P AT
go| AefriaRo g 7H3H0] PO AHRE L
H2 dxle] d<3 AdEdy & F vt Masui
and Clarke, 1979; Schuetz, 1985). §#, $=ave}
o Mgt gle AT A Aol g5d A%
WSS v FBtHA HSFAFEES A P,
o] Aol dAIA Fotety wigd B oo
Pt E0lEejAm date} gso] agHo R 73
Hol] 43 A AtHKwon et al., 1988, 1990). & 4
Aol AR AFEY GAER HIAFEE
whedle] XISl ALY A4EE e
oo (Figure 1, 2) v+ P, WYY W2 #v)3)
Fth(Figure 5). & A3 ARREE 27 o
TR KRS ARG FEF o|EY T=
(Cd* 1ppm: Hg" ¢} Cu** 2.5 ppm: Pb®* 5ppm)
(Ko and Lee, 1997)¢ ©t2A PCB 7% Fppb
FEA W AszA date dsd4d P ¥
H & A st A+ dxle PCBo wf-$ wlzst
Al g3t A E ¢ F Ao (Figure 3) &
A& T2 FHd qIete Fey ¥z 2
Al Al FEelg WEE GAZE Yo 3 & 4 9l
oA eFEde EHEAE BF & & JE T2
ANg7t Bobe AS o 5 Uitk Ao Asdd
PCB(Arochlor 1248)+ 10ppbol A &€ 50%0°]4
9 vzl J&ddE JAsIHey 27t F7Hel
et vate] da-g ot ZEIA dASE . o

23 PCBY A# &4 457t REHCZ 35 7}
B AR AT A FE o[ AN E AY &
o] E7tsd 48 Fe A2 veutth(Figure
4). 2 PCB 1ppb, 2.5ppbel 3417t B¢t =253
A AZARNEL 2T ¥&T HEE IEHI
o1} 5ppb ©]4e Exd =ZHUE X dAE
3 B-go] A3 ytol £3 3417 Hekoll XA
£4E e AL & ¢ ey olEd A
< PCB7} fl$¢ 2 e $EdME ¥ dAE9] Az
A HglE ZAstA A dFE DARE Yol H]
H9AHQ &4 5 UeS gt B 2 4
oA PCBE 93 3% o|AdA P,o} BH|E ¢
Al#i(Figure 5) dAe] A5d4=E JAAo
(Figure 3). °|#% AHES HIFALEEY] A
F02 QAo Pt dAY] BH A&l
2ol &g f=dtn wgs dogicke AR
(Masui and Clarke, 1979) 5] & o PCB+
Po A4 2 Bulapgel JFE Jehlo] dxle]
Aol dAEE Aoz dgddolAy PCBY +4
Al A #E7124g gelspr|de £ 43 23
2E off vFsitt. ATele HAAE &85
AHegdEAY EXE L 0|59 AEIFHE T
otete Wi o2 el wiolE &30 dAN
A v gste] 340 E BEA FEEdold £F
Ede 7ty B HHEL L Hrlde
FETAX(Frog Embryo Teratogenesis Assay-
Xenopus) W (Gutleb et al., 1999; Fischer and
Dietrich, 2000)3 &7°] @ANA 7§72 2 ¥
(metamorphosis) =& ZA < tail resorption @87
< B8t Y 5ol ol&HoA 1 gltHTakeda,
1997: Fritz et al., 1996). ©]21& WHESN & 4
Hol M AR JFEe o X date] wjgAle] &
£A4& v 2E 96A 7L wj g okt e
FETAX ey} 3F7-453F £301& AM&3jokst
£ tail resorption el Hl&l o ¥zt 20413t
9] "lwad AR HlFE B3t e 2
gt WS 44 gt & = gla o] izt
dojte AEA WslE Y A 8 ¢ Jom o
Fize volitt A7 43 bdEFE 42 F e
FRECl Urth. A o XA AHES
g4t 2dEHAES 472 S& At & 5+ Y
e A7t o AgsoAH #H oG Ed Tol AE
A Y BAFE oA dFSE At G = U F
2 HoR gi5o] A 4 91 & Aoz Azt
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