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Relationship between Ovarian Development and Plasma Levels of
Steroid Hormones, and Induction of Oocyte Maturation and Ovulation
in the Cultured Female Korean Sea Bass, Lateolabrax japonicus
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SH-E 197 R E 19999704 v d 10E 58 2971A] 23] ute
A 23130}, Gonadosomatic index™ 119 R-E 271317 A&ste] 129(12.8 £ 1.5)3 19148 £3.5)9) AT £22 Ugd
F 29026 + 15l = F43] ZASATHP<0.05). dAY GEAZE 293 199 33 G877 7kx] wrast s Qo) o
FEHAT A5 3] B2 4 240 B30 €3 estradiol-1749] TEE HYRH Z71317) Azsio 129
(L1523 £ 107.2 pg/ml) 3+ 194(1,3154 £ 95 pgml)o] F ¥ £Z22 Uehd & 290l= F238] 723G THP<0.05). 17 ¢ ,20-
dihydroxy-4-pregnen-3-onex= A E7)17F F R FE(86.616.5~93.8:£2.8 pgmhE X3t £-98 WaE JATHP0.05).
470l 4RE YEAXE 22 e FAHA Folol HOGE FAK1,000 1Ukgsh 2,000 [UKg)SHE ZE AAlolA A 2
Hgo] FEHUT HCG T o) ©E $£4E5% ¥38-E Aol7t i erh, 34 S5 1,000 1U/kgel) A 325,000 26,0007,
2,000 [U/kgoll A1 195,000£35,00078 2 Zkol7F AT o] de] AAE FFaHA, FAA o] FAL F2 87 ST U3t
B4 R IEAE AR AR AYHR| 2, gonadotroping] surgert YolubA] fFo} HEA LT wighe] 51X =
ALE FAHYUT Tl GRAZY A9 A& L wjd FE9 9 W AAS HCG 1000 1Ukg7t &2 o) 9leh
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ABSTRACT: Gonad and blood samples were taken from the cultured female Korean sea bass, Lareolabrax japonicus from October
to February between 1997 and 1999. Gonadosomatic index began to increase in November and reached the highest value in December
(128+1.5) and January (14.8£3.5), and then decreased sharply in February (2.6=1.5, P<0.05). The ovarian cocytes developed to
tertiary yolk stage and reached fully-grown stage in December and January, and then underwent atresia without maturation and ovulation
in February. The plasma estradiol-17 8 level increased from November, and reached the highest value in December (1,152.3%1072
pg/ml) and January (1,315.4:99.5 pg/ml), after then decreased in February (P<0.05). The concentration of plasma 172,208
-dihydroxy-4-pregnen-3-one was not significantly changed at low levels (86.66.5~93.8+2.8 pg/ml) during the experimental period
(P<0.05). All the fish with fully-grown oocytes in the ovary were matured and ovulated by HCG injection. The number of floating
eggs were 325,000126,000 at HCG 1,000 IU/kg and 195,000%35,000 at 2,000 [U/kg. There was no difference in fertilization rate
and hatching rate of the eggs (P<0.05). Considering these results, we could infer that the ovarian oocyte of the cultured Korean sea
bass were not matured and ovulated because of the lack of gonadotropin surge. Moreover, HCG injection could induce oocyte maturation
and ovulation in the cultured fish, and the effective dose was 1,000 IU/ke.
Key words: Korean sea bass, Steroid hormones, Maturation, Ovulation, HCG.
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3 2 Z(gonadotropin-releasing hormone, GnRH)¢] Al
W g 22T GiRH & Ha5Ad 4 442435
(gonadotropin, GTH)2] A4 A - 8] & £R8l2 GTHE
W AZAEAM AAHE 2HZoln S2EES &
E3l d3(oogenesis) HA-E 2@} Estradiol-175 (E
€ A GSEATA Y FA - ZHE AFE d¥oR
GuAZe FANPOEA YEALY 4ES FE,
C-21A] 28 20| =9l A& % 5 2 ¥ (maturation-inducing ho-
rmone, MIH)& FEA ¥ 9] £ A&S £ % 3HtH(Nagahama,
1987; Yoshikuni & Nagahama, 1991). o]& g} W& n] 843 3
L oRel 4% 2 MBS EF AT AB 7147
g&57 3o

ARH0R ZAF oFE oA FHBA seliMe

M e
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A4 BEA Aol AWHA GE FBE 95 AT
ol b HARSKE TE 87 230 2EA2E 283

o WEHAY oA 2] il 222 43RS
(Donaldson & Hunter, 1983; Sumpter, 1991). Amberjack,
Seriola dumerilii (Micale et al, 1999)|XE Y&g3A
(vitellogenesis) = AR = A Rom, A&, Sardinops melano-
stictus (Matsuyama et al., 1991), catfish, Clarias macrocephalus
(Tan-Fermin et al., 1997), white bass, Morone chrysops (Mylo-
nas et al, 1997) 5-& MIH4] 17 ¢, 20 S -dihydroxy-4-pregnen-
3-one(17a, 208-PY17 ¢, 204, 21-trihydroxy-4-pregnen-3-one
(203-S)} 1) =& GTH surge7} oiuA] o BEAEY
HAFA S W Fo] dojuA ¥ Aoz RIHA wat
A B oFENA & ANE AF SEE A 9T dR
AEY AAY A& F W@ FE7F A RS ATHLam, 1982;
Donaldson & Hunter, 1983; Zohar, 1989).

FoAe v A ATk 3o
YT ARgo) 7hgste] 9] AAT gato] o)
S o1Fo R A4 BT Qi Fol L A
Tt FASL Slof FF EXAT AXFY
AR R AT wEA
W F TEAMN] AlEe Aol AZH ok & £
B 7125 LA Gk AF7A in vitroo) A
A E O Fé v 4T (Back et al,, 1998), HAAF o] o 4]
YEA T AL 2 vl § 5 (Makino et al,, 1999) 59 A7}
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FAAE w0l A2 1997 R E 1999E7bA] wld 109+

A AFA B4 AgY 7t
T FHRAN ARG 3434 S TS Aol AHE
Atk Adold AF W= 2435 kel o, A7) A
T AHE AAF719] WstE w7l A e 10wl
4 Ago ARG stk ARA R ALS e s 7S
stsich.

2. ZEEH KA}
AYole 74 A AYLE &4 AL 0.1 om, AFE

001 kg7tx) ZASAT. olF BEE 7
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UEUE

2 o paraffinigo] whek 5 umE A 2ak s ok
AR Z 22 Delafield's hematoxylin#} eosin® 2 FM 3t 2
&N A stoll A 207 o] dEAE] HETA L A
g ZAlslgoh A4 S 24 (gonadosomatic index, GSI)
RALZFEXI00/AFOZ Adstdon, dEAEY] W
A o] 52 Hayashi (1972)$F Makino 5(1999)2] Hbs
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2 AHske] 4CoA 10,000xg2 1087 SAE3 & 4
Zolnle s Ay Zo|T HBAIZIA] —45CollA BB
t} o] & BZ B9 17a, 204-PY ErE dAHAERY

(radioimmunoassay) © 2 S35 00, 53 WL Lee(1998)

&) el whgt.

4 HCG ) 23 LRAIES) 4% R HARE
A 5ol PR 4P 4-59 Wol {4 TAAE A%
$22 §7 ALAZLH, ASFLL UCE FAIA,
Ago]= 100 ppm 3-aminobenzoic acid ethyl ester (MS-222,
Sigma)2 PHHAA BFH} AFE Sk, cannulaE )&
ste] G20 B RE GREAEE 7] Y7ol 550 um o
Q AATE Al ArgstAch Aol AT, 4FT1
(Exp. 1) 2 AFFUExp.IHE W7 2H, HCGE sijite]
8 A A (marine fish Ringer's solution, MFRS, CaCl, 0.346 &/ ¢,
KCl 0.597 g/ £, MgCl, 0.017 g/ £, NaCl 13.5 ¢/ £, NaHCO;
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0.025 ¢/ £, pH 6.45)ell =] 7}2} 0, 1,000, 2,000 [UKgo] HE
2 ZAsh 4 Tk w2y v@ e s
YR A E 9 }\g* 2 o] Gx9 A ZAYE= NAl=
cannula® YEAXE A&5ld cleamng solution® 2 )%t

a7 sl AR E,

‘)rE*ﬂEA Js 3 ol EE A BRubieR
AVHL AWOR AT FANAD $9E Zeohel
52 33 o]} M@Ete, 20 HaAddGY ¥
o BT B ZANYT 24D S SRR
MATOHOE AL, FYRE 3 0
3 £22 278 n% 2 16C2 % I
S0l 20074} 243 T"'ﬂ’ﬁ e F
$5 ZAEl] SHSUAET] wop F/3 Pa& T X 100)=
FHAO, $3 35 Fol 27 Ao] £F x4
E(F-3 2] FHME] wjol x100)S FaHith

5. SHAMe

$A AP dyesy T A¥InY FAY 4L
Student's ttest2, AATES] <& M= Duncan's multiple
-range testZ A3} .0, Pglo] 0.05 Bt} & AL E &
Sl Uil el

2

142 o ta we

29712 $99] £ W 2 FA ol PR 68 ¥
3hE Fig. 1) ekl 2tk 1099 $22 202080 119

o= 163 CE Ropx|7) Azt 1294 125C, 194 65C
33 2490l = 64Cd o2 ) 1089 GSIE 0.8+0.1Y
or 1Yo 421122 Z71817] AFslgel 1293 199
= Zhzh 128115, 1481358 A £33 o|EH o), 29
e 26152 FH3] 228 oHP<0.05).

FHA Foldl A dAY BRAZY WA wEdA
A3t Table 1o YERGITH 1089 BIREY Yades F
W Q1 7|(perinucleolus stage, *73: 8334255 ym)S Y EAH X
2 AYA AATL GSI7F 2718E7] Alze 1199] YaeA
= 12} %87 7] (primary yolk stage, 77.6432.6 um)<] YEA)|
E7h 2959t o % 299 YRATE UgRHoT I
A 3738t 32 F3H 7 (tertiary yolk stage, 622.0+48.3 zm)
7HA BEStR e 199 YA E 33 Wahs] YA
F(650.8+35.0 um)7t F2 e O, GSIZF 22487 A2
g 29 = H3E = o Eatretic follicle)’} &8st oh
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Fig. 1. Changes in water temperature near the coast of Yosu and
gonadosomatic index (GSI) of the cultured female Korean sea bass,
Lateolabrax japonicus during experimental period.

Table 1. Changes in oocyte diameter and developmental stage of
the cultured female Korean sea bass

Oocyte diameter (uzm)”  Oocyte developmental stage

Oct. 833+25.5 PN
Nov. 477.6%326 Py’
Dec. 62201483 TY”
Jan, 650.8135.0 TY?
Feb. 643.5+32.6 TYY, AF”

D Oocyte diameter of largest size group in ovary. Each value
is mean+SEM.

Y PN : perinucleolus stage.
¥ PY : primary yolk stage.
Y TY ! tertiary yolk stage.
9 AF : atretic follicle.

ofs

2. 8% AH|20|E S2R0] H3E}
FAL Fo THAN EF ES 17¢,208-PY 5x #3
+ Fig. 29 Jepf Aot

82 E 555 1099 48254132 pgmlg o, 1199
628.5+55.3 pg/mlZ Z£7}38}7) A|&ete] 1293} 1o = 717}
1,1523+107.2 pgml, 1,3154+99.5 pgmlZ 3 —?f—%
Het ol F 299l 695.4+78.6 pgmlE F438] 7A5HY
(P<0.05).

HF 172,208-PY 5+ 1099 86.6+6.5 pymig o,
o] & AY 7|7t F9F 87.6+17.0~93.8+2.8 pg/mle] FF A
T3 ke Jehdal e AThP<0.05).
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—0— 17q, 20p-P L 250 EXp- I °ﬂ/\1‘E‘ 2E 7Hi'“°“}‘1 %EH}EQ‘ )‘éz)ﬁ‘ ‘;-l BH ‘?’l’ol

g s STt B AT 680,000+59,0007 G o, o=
£ 2 325,000 +£26,0007) 7} BAMato] 484+23%9 RAMSS U
T 160 3 W FHEE 66412.6%F0m, LEEL 793+38%F
i o 3 o Exp. HOINE ZE A7 GEAEY 3% R o) §
i 400 4 " - Ao, FF AVLEL 576,000+41,00070 2 Exp. I 3 &3}
, _ . 7 Rtk 28y 4 7 s FAE 5 195,000+£35,000

Oct. Nov. I Dec. ' Jan. ' Feb. " 7Hi 7)‘/\3}'0:1 -}?—"o}%o] 333452%= ""JE}‘ P<0. 05) H)‘]'
Months B AL} LS 77 64.8+43.1%, 86.2+2.6%3A Tk

Fig. 2. Changes in plasma E; and 17¢a, 203-P levels in the D27l BEA TS A% 9 wjeke] o] AA= A

cultured female Korean sea bass. Each value is meantSEM. Ej:
estradiol-178; 17 @, 20 8-P: 17 @, 20 B-dihydroxy-4-pregnen-3-one.
i xt

=
3. HCGUI /8t QIR ARIRE
HOGS ol SE0) B2 P4 5oi9 BEAZ 4% 583 IF/)E R 4AFIE At 528 @
2 HIARE Fe Table 29 L}E}Lﬂaw ggold AFe 42902 FuA 900, Fd 449 FHt 24
°l

632~692 pum<) 3z} (spring spawner), & - o E-AHHS (spring-summer spawner), &

Table 2. Effects of HCG injection on inducing oocyte maturation and ovulation in the cultured female Korean sea bass

. Body Oocyte Oocyte Number of % of » .
Experimental . . Number of ] . % of fertilized  Hatching
weight developmental diameter e floating floating 3
group eggs (X107 ") eggs rate (%)
(kg) stage (um) eggs (X107 eges
2.7 TY" 650 - - - - -
25 TY 632 - - - - -
COntrO] 28 TY 662 . _ — _ —
648.0+8.7
2.6 TY 672 63.5 323 50.8 72.6 84.8
25 TY 654 483 232 48.1 65.8 79.3
24 TY 645 75.6 36.5 483 59.2 72.3
Exp. 1 29 TY 690 83.1 25 403 62.8 90.3
3.1 TY 684 69.7 38.1 54.6 71.6 70.0
669.0£8.6 68.0£5.9 325126 484123 664126 793138
2.8 TY 685 457 9.6 21.0 66.6 96.1
2.7 TY 675 62.8 252 40.2 57.6 81.1
29 TY 692 69.7 23.1 332 754 82.5
Exp.II 25 TY 660 547 127 232 60.2 85.4
2.5 TY 672 55.0 26.8 48.8 64.4 86.0
676.8£5.5 57.6*4.1 19535 33352 64831 862126

Control, Exp. I and Exp.II were injected with 0, 1,000 and 2,000 1U/body kg, respectively.
D total number of floating eggs/total number of eggs X 100.

% total number of 4 cell embryos/total number of floating viable eggs X 100.

¥ total number of hatched embryos/total number of 4 celi embryos X 100.

 tertiary yolk stage.
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£A+e+8 (summer spawner), & - 714 (spring/autumn sp-
awner), 7H&AeH ¥ (autumn spawner) 18] Y A-& 44 (win-
ter spawner)©] 1THAida, 1991). AR e oA l"-Oit {ﬂr*’%}
717F 1280 A 292 AR ALE FHEY AL
TS FF7EGE Fol AN L e ¢ & 4T
e ALZ GHATHAId,, 1991). FAAF Fofoll A i
YRR wEUAE 10952 202C) FRA7), 119
(163C) 13 ¥8-77), 129(125C)% 196.5C)el e 33 ¢
$77]90m o] 717F Bk GSI= Z7}arthFig 1 & Table
1, P<0.05). wehAl 0] 2027CHA 163C2 Rl AA
Gy ol A EH 125TE Bl s S E Fursl)
A= A0 2 Yeiutth A48 9 Fol= 7h&d 23
2 o] 53] £&0] 15C *01]7\1 YEFote Ao FAHHT
Aol 149 F 65CE Wobdl T 33 @77 ‘)rE"ﬂ
ZFo] da Wl EA3te 2 —3— HAZA =3 wite] HA ¢
7] MELE AZHY FEe 4UdL oy ¢ £ Y. &
20} 64CE Yol 2ol GEAM Tt HEHUA GSIE
FA3| YrobH tHP<0.05).

B o FeA 249 O AFEL NS F
2 QU EY 8F Tt 1 8479 B4
YEAXY JFTAe = Ad7) FAd F43
RoZ 4HAKHCrim & Idler, 1978; Santos et al, 1986;
Matsuyama et al., 1991; 1994; Lee, 1998). %44k Fojo A&
5 E shv LY dFFH 02 GS7t FuteteE Al
oA 74 vetgon, GSI7t 7Hg & 1293 194 2 £
FE B30y dRAE BaEE 290E F43] g8
ATHFig. 1 & 2, P<0.05). %44t =ololA & F Eek 9
M3t FdS dad EEUAY 129% FAE BEn

A FololH Aol gdEd FEAEY 7600~
690 um)9} kA4t Fof o) WA(622~650 um)S ol 7}t ¢o
FHE Fold dEEH 3 dRAEY AFS AAY
02 AP AL 2 el 5THHayashi, 1972). T ka4t
Tl BEAMEY HAFHE U wido] dojyx] Qst
THTable 1). B AFo}FNA 172,20 3-P= MIHZ <A
TH(Nagahama, 1987; Matsuyama et al., 1994; Yoshikuni &
Nagahama, 1991; Matsuyama et al., 1996). &3 Hojz}, sal-
moniform % ¢J o]}, cypriniform o] F SolHE 174,20 8-P
o dF TRt YRR AF 4476 53 A4 Ueht
o, o] = GTHE| surgeol| of3fl AZ AT A 17,20 8-P<] Al
Ao] Z7}5)7) w0 tKGoetz, 1983; Nagahama, 1987). S}A]
A Folol e A8 % EF 172,208-PY B W
< FEE fA3MY T3 WIE Holx gthFig 2
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P<0.05). A Folol X FEA 2T} HF 534 @ o]
EA X3 AL AXAXANA 170,20 8-P BA ol A
o7 o] RojAA gyl MEY ROE FHATH

GTH frAMAl o) ot FREA XS HFA45 L Wi fi2e
A58, Takifugu rubripes (Miyaki et al., 1992), walking catfish,
Clarias batrachus (Zairin Jr. et al, 1992), ol Seriola
quinqueradiata (Matsuyama et al., 1996), white bass, Morone
chrysops (Suresh et al,, 2000) & B2 o]Fox AZHYH
F4 ojFoll YlofxE GTHY surgert dojubA] oo} MIHS
ARG FEHOE BEAZRY HFNSH o] Yoy &
& A0 FAHATG FH4 FAYME HCG FAte o
YEAEY A& 2w 57 ATHOE fEHG o,
1,000 TU/kg(3AH& 4= 325,00070)0} 2,000 1U/kg (195,0007))
Bop 833 o[ r(Table 2). D] AL Foiof A HCGo)
A AFAsH TS T3 B BAF FE 51,000~
179,000/ 2 R 7= ) chMakino et al., 1999). uj2lr] oF2jA
ol & oj&3 U Aol ¢ EHFo|ut

HEE ol FellM FR WFL IA EAAEHA &
o, o) 5 ¥ ALHE HFA F2E, HCG &
methyltestosterone & FAME O & M -dﬂ\ A = e
T A tHLam, 1982). ol F AR stelM B
A iAo} o]FojHOH, %%i Aol HA o= 7
% HCGY 13] FAIE 8148 £ %ﬁc}(data not shown). w}
2A] G Folel £AT FHoA & Z A7t H
2 g3k

# <L luteinizing hormone-releasing hormone (LHRH) = 1
FAH(LHRH-2)E 4302 FAF £& 23 Y2 PE
& & AAT22H U} ol F A9 GTH #4 Bl
A5 URAZY A% 2 MBS FEHE Wl o8
537 gtHLam et al, 1976; Lee et al., 1987; Okumura &
Sakae, 1993; Chuda et al., 1997). W&r okajAl zolof X
LHRH-0 § 0|48 GRAZY 4¢ 3 i 45 477} of
T B EAHY AFA ] o]Rojd AOE ]
the
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