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Monthly Gonadal and Sex Hormonal Changes of Indoor-Reared Seabass,
Lateolabrax japonicus during Annual Reproductive Cycle
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The sea bass, Lateolabrax japonicus is a highly valued fish in aquaculture in South Korea. For establishment of seedling production
of sea bass, L. japonicus, we examined change of gonadal development and plasma steroid levels of sea bass reared in indoor tank.
Male matured unsimultaneously faster than females and spawning of females took place between the end of January and March.
After the spawning period, and until the following January, all the females were in previtellogenesis and in some males,
spermatogenetic activity restarted gradually. In October, under reducing photoperiod, cortical alveoli appeard in growing oocyte and
the development of spermatogenesis greatly increased. Between October and February, vitellogenesis and spermatogenesis occurred
respectively in female and male and gonadosomatic index increased from 4.31 to 24.07% in female and upper 6% in male. Also,
two sex hormones were analyzed during the course of a reproductive cycle in the sea bass: plasma levels of the gonadal steroid
testosterone (T) and estradiol-178 (E.). Variation of the plasma concentrations of T and E; appeared to depend on gonad stages.
Plasma T and E. levels were high from November to January, suggesting that an sufficient gonadal stimulation by both hormones
may undergoing a processes for the formation of sperm and oocyte.
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e ALdATE &5 T4 FATE B FREAYL0] o] F oo}
gt ole] A2 Kang et al. (2001)0] A4t Fojo] B 4F
71 Hogto N daFog AFAME ZAAA AP EF
THLAE FJ¥ 5 Y& 7|E A FHA

£ d7odMe A&Hojn AAAH I Fo FEAL 7]
uro Yo g AulAbS ou| 22 EH Ad 3o & £HT AL
71E FEE A% 712ATEA, AFAE A9 W ofnjg] 44
2 9 AZ2EY A WIE T 44759 ¢H 458
s B3zt g,

1. A#o Y Alsae

ARl A 247 ASE FA4 Fo] ol E 19983 10€
AW AEFZRZ &4 4 ML ASAY H, 19999 195 E
2000d 2974A 143 ASEEA 4EE AAEY 4R A
+ RAF 569+55cm (A% 19+05kg Y olvlE, £3& A%
5104+ 01cm (M= 12+008kg) E A&

A& #E e 23HE AY ASFW 20ton E22ZYE FZ SFE
of ¥4 F43td o)Fojon, FYFLR EYoE Ry T
A AR g A4FFE dHoH, FRUE JAFH E
€ U9FA e AFHA gt FFEL 19 2,000~3,000% 2
 FAL Y oA Ao 2 2 HE FY ASFHEE EF
9 (Fig. 1).
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. 1. Monthly changes of water temperature and salinity in
indoor tank.
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2. MAL Ol SER BY

HAUAAA B47] ¢ (19989 108~129), AAE 98 9
3o} 449 cannulationS FF MAE A FHo] o]FoA
o] ofn g dg 43 suE 73 svhEE FAYE AR
tAAZ F ooy FHo2RY A A FAZ gIE A
H3 g3, 4Tl A sEZ A (12,000 pm) FH T o] F F
e 328 24q7] -70Ce] ZEHNG T A testos-
terone (T)# estradiol-178 (E;) $%x HAHY92%Y (radio-
immunoassay: RIA)2 2 o] FoAch. TS E, $4 Aida et al.
(1984)9] Wilol wtgton AHZo|= $Z0MEE RIA E32
TYFAAGY F2E EHAEAA o] FoFt) *HE HALEA
9 testosterone™ estradiol-178% AmershamAF 2, o]Ed g
e 47 Sigmast ICNAEE A3

FEF A4 A% L AFE 23U, o)F BHE ANHY
a2t 2 WS HEd | FAE 21, A44E 10% 54
Tawdd nRGT AL T L WA ZAES 53 44
2% %A% (gonado somatic index: GSI %), % FA % (hepato
somatic index: HSI %) 2 WAZZFA$ (visceralsomatic index:

VSI %)& t29 Aoz Figch

GSI (%) =(AA2Z%/AF)X100
HSI (%)=(FZF/AF) X100
V81 (%)=(HAZ%/43) X100

Tagdd 1T & 59 Hdde oF Uy ¢ =3
33 272& 98 Bouindel AL AnAste vitudH
o3 4~6um FAZ I&HAI} 2AREL TEUT

AZE EEL Mayer's hematoxylin® eosin® 2 B L E Y 3%
on AAFI= FA9 A$ Tyler and Sumpter (1996), &R 9
3% Grier (1981), Billard (1983) 2 Loir et al. (1995)& 7|22
& Loir et al. (2001)9) Wl we} shopaigit,

3. SAZEY
Z 4% Ade SPSS FAAIIAE o83t ANOVA #HA#H
Ducan’s Multiple Range Test ol 3 2434t

2 o

1. MAX|$ #s)

AY 71ES Fo9 98 AA Afe 9Ly 2o 479
A% Ad AAA 1999 1€ GSIZF 1207 £ 1.52%21, 39
EoAHA F33) FolA 431+278, oIF 480 ¢ 2olA 10
47tA 2 ol3te] & YEMAT 1€ HAEWA GSI= &
A As TAE 289 960+ 0952 713, thed 244
H gk 2407 £ 4538 JeERA G HSIE AHSAE 7AAA 187
+0062 & 83 glo] 6471A fAHG7), TE94E A T4
o 3~9ga} 1 o]3t9) P& BPon olF 109FE A A3}
o 1199 43 Hug 208 +0.1490 olz2H ok A vSIE )
AlA] 303 +0242 3E€7HAE AT FAHAY, 494 o2
A%, 68 A 755059, olF ¥ 9gol oA Fi3)
At (Fig. 2).

T3 A% ASAE AAA 129 GSIE 8.62+096HAT 3
22 AW 2212 A 243 4~997R | 039 FS
Btk ol 1089 2670982 F&de AFE Ho|y] Az
og & 1¥€el Holgel 944105200 o2tk HSIE 1~3¥
1.35~1.60°19 Zo|, 48%H 747A A&Hoz FAePA, 9
3 894 HAEEA T A% 1284 EF JuUIA < 2250 o
23 VSIE 398 A% 7|28 Hold 744 A 737+
0760102, o1 F §YRE Rolx7] AFsld, o 3 149744
Zade 3%E 299 (Fig 2).

2. MA F7|

n ¢ =

B 49 49 43 Fole 4~947A dFEo] FA7] A4H Y
GEAZY 27 GRAZE B3R QIR 1084 o238 ¢
B 27 GdRAZIEL HHEE P34 AFIHen, 118de
oS 4%, 249 ol28 §F B 9FTF $3Fo] FyHe v¥
F71 GEAEEE 2gdy ol F 1~2¥eE davL e F
gt GRIA7 GRAZE ol A A H5E @
EAEE #2E ¢ UG 53] 289 4FA o EL 4347
zg3tgdey, S48 #3E B3 19hg 7 233 e Ad
4 4 Auth 38 oz e 4A v P& W g5E9
FAV} A, ujd AG T AE X9 u)iked go] H
A&H3 At 4¥ole 4 HAHAFY ¢S BRE A E
#EE & gloy giio] dHARY V] YRAXER AY
A Qi) ol day &L 9¥7tX A&FeE FUFIUY
(Table 1).
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¥5o] 87 AFFA o1F 1RYFH GF 43 ¥y
ARz Bgow 194 o238 F& 23 4 ¢@uA 44
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Fig. 2. Seasonal changes in gonadosomatic index (GSI), hepatosomatic index (HSI) and visceralsomatic index (VSI)
of seabass, reared in indoor tank. Each point represents the mean+ SEM (N=5 fish/month). Asterisks on the
circle point indicates significantly difference value compared to that of previous stage (P<0.05).

Table 1. Monthly changes in ovary (N=5 fish/month)

Month 1999

Stage (%) Jan. Feb. Mar. Apr. May Jun

2000

Ju.  Aug. Sep. Oct. Nov. Dec. Jan. Feb.

Vitellogenic

Maturation
Spawning

Degeneration

Rest

AXxGE gAsgen, UM A3 B 4o FYo] #F
Had 242 HoesHMe BA A 4HE wet FYAxg
AAXY EA7F AR, WHdle FA7t A& AU
ol¥ 39 Hsto Axst ZstHUA 44RH FA AH ]2
t} (Table 2).

3. #Z testosterone (T)% estradiol-178 (E2)Q| ST w8
AR Fol9 ¥F T w& Hdte= 4 /MAA 199 021+008
ng/mLold Ro] 284 028 060+045ng/mLZ F7}3A
ol 39% Y #4239 5¥99 001+001 ng/mLo] o2, o] F

1E74 0.1 ng/mL ©13t9] g& R 128 HolEWA T
FEE A3 £o1A 0431016 ng/mLol N1, Th3f 19 9%
Ak 1031038 ng/mLE HEH AT B9 B¢e 43 A4
Al 003 +£001 ng/mLe]® Zo] 294 T4 & & HY, 34
of i Zadr] AFEe 847 I3 & & et
o] ¥ 9¥o)] HOJEWA 0.124001 ng/mLE T Eo}A|7] AF
ol 24%% 953 199 9% A% 1.03~1.07 ng/mLe] At
(Fig. 3.

FR 8F T = 248 MA4 19 041£0.08 ng/mL, 24
047 £ 004 ng/mLo]¥ Ao} 3¥e) o237 0024001 ng/mLE &
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Table 2. Monthly changes in testis (N=5 fish/month)

Month 1999 2000
Stage (3) Jan. Feb. Mar. Apr. May Jun. Jul Aug. Sep. Oct. Nov. Dec Jan. Feb.
Spermatogenesis
Maturation
Spermiation
Degeneration
Rest
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15 r 1999 2000
? Month
B 12 Fig. 4. Seasonal changes in testosterone of male seabass rea-
£ red in indoor tank. Each point represents the mean +
«m 09 SEM (N=5 fish/month). Each asterisks on the circle
= point indicates significantly difference value compared
5 06 to that of previous stage (P<0.05).
2
« .
£03 | W Ao} Fgo] o] oAk 7Hsdtt (Aida, 1991). et o}
- ARA Fle FGA AR SoiT ofFo) g WY 4 2
0 WEu ey sz et 2550, 4skE A olvld AT 4
o M S e S BRHE PR L) UFHT. $3 A2 59 359,
Month Lateolabrax maculatus?7} §°1¢} Ao zY $HYHoR
. . . (Yok d Seki, 1995; Park et al, 1996) G& $o2 @4
Fig. 3. Seasonal changes in testosterone and estradiol-175 of oxogawa anc Sexl, ark ¢t @ =°

female seabass reared in indoor tank. Each point re-
presents the mean+ SEM (N=5 fish/month). Asteri-
sks on the circle point indicates significantly difference
value compared to that of previous stage (P<0.05).

23] yolA, 9974 0.10 ng/mL ©l3te ¢£X& HA 10€
HolEWA A% A4S XA dd & 194 HdAEQ 062£0.14
ng/mL& JeRAA (Fig. 4).

5 S AdAMe U3 FoERY UFY F

A Frie Ao] +4FA EA ot gtA dd T WY
A S48 gopsta o]g M4rTE WY 4t gin.
F719) 3R E 0

Hol ol g 4488 A5 AHEZ 87HIL Jint. ofl
Z % (200D°) AAA FAE P22 ¢ ATE T AIA
Wl Figelst wolg 447171 Aot &€ AT + UM
o 2y ol E ALY Folg A4 AL Uy AAF &
Aol AgHe FAY AAEH 7154, g%y 2olg ved
Aoz AZEd. 53 4 A&¥ #¥d F2 AU 49
A Fol 7h5e AHSEG JdFHo2 njopd Al AHSE o8
A 7)5ol o] BA 4FE vlAAe & & Ak WA B dFe
HrE oA AT FAY FolE AWE $A 9T AESEA
olge A g A4 7159 THA Yo AGAHY &
o] A& AAGLA AT,

sy odfe 723 37 22 872 w Y4F
717t AR, Aol A&} 2 E Add H@de R
2 34 A (Aida, 1991). ¥ 7 23 Fo9 F32 1089
BR4E MY 1299 B8] dEAZE FA, &9 1~
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299 g ojZg 2~38 /e Axg AFAE HAlEe Roz
Bt ol 391 E dAE 458y A4Y F FE UYEAEE
T HIANFZ, 495 FAI HgE(H A9 Fee
450l 10958 o]FolA 1289 &571d Hojgo 247A W
A& gr] d¥E BAHL £853e NAER AU 394 o=
A Hvld Holen, 94714 FA7 HERG. weA
FoT 7hed e FEos 2 ALH~olE B A&
8 Zoln, Kang et al. (2001)2) 9723} vlus 3L o
HAUAE ofnlg Aol i 2A $ddHbe AL Hdd £
AR ol F AFAE Fole AAAF1E GSI, VSI 2 HSI
wstel #dAY delgton, 53] GSIe AAF719 ofF WA
3t Wste Jeglen, vsie GSIY €393 vy JE
€+ Yehliglth A &4 A7) 37 @48 Jehle HSIY
A, BAF7d g IR AFE F4¥ 4 g

4 olHg AAFy] Wie AAW 4 Z2E, 53 TH E,
2e 2HR2oE TEE W dBdo] AL oz A Sl
o TE B8 ATFEAZA oFd we GRATY 27|45
#3t3 (Patino and Thomas, 1990), GnRHo| thet a4 2]
& FYA M (Trudeau et al, 1993), Y4l GtH EA3E
#% 2 (Fostier et al, 1983)22 EaHI it} & AF
AN A A7) ¢ EF T 59 FA4L oo &
4 1=l (Fostier and Jalabert, 1986; Pankhurst et al,, 1986; Ba-
my et al, 1992), walleye, Stizostedion vitreun (Malison et al,
1994)9} amago salmon, Oncorhynchus rhodurus (Young et al,
1983)9] BE, T ¥5v GEAXY HZAH5H w@dr|d F713
© AoE #FAY. oy Ao ol2WM AFFE F2
T 32 Z4E Vepdd (Malison et al, 1994; Barry et al,
1992). & AFANE Fo I F T $2& YFIA47S
Aezldl 22 FFE& FASAAY, @74 o2y FaE7)
AlFEe FR7)e I3 ¥ FEE Yehlls dvy AL
By 39 Eye e dBAFEA (vitellogenin) 8 FA4E &
gt} (Wallace and Selman, 1981; Ng and Idler, 1983). Walleye
(Malison et al, 1994)9) 2%, Exx @384 AA7e 2A 4
s GEAE HFs DAZ o YEHA T, o)
3 GREAEY A& sdd B9 FAEALL amago salmon
(Young et al, 1983)lME ¥ v gt} & dF9 A} <
29 8F F 5T 9@3¥474 1289 HLAE Yehigol
GREAXY HFAS 2 Adr]el 296 FE A 23, of
I FAMAE 33 ¢& FEE BHYo g UE AIZFY A
AZ7]e b Wil A g AES BHoHG.

FH F3d YN T $x€ FAVF 457 AFste 11¥
H F71strt fEl 7] ol ¥, AR Ao} vpR-E S 7he 289
olzg At Yutdo R AEoFY FAHAL AA YA 7]
8% T 5k 3718 Ho|n, spermiation A)7]o) Z#4de AL
Bl A% #¥ J32EY YZF2A 11-ketotestosterone (11-
KT)¢ T¢ w2 2338 spermiationA]7]d] ¥ FE& Ho
g7t ol ¥ #Aade Aoz ¢elA Aot (Fostier et al, 1983). 2
Ay d9Hog Folgle FA FAVH F T %9 4% F

o, dejrle] FAG S o F WA WE A4S %L AFL
Uetdt}k (Matsuyama et al, 1991). & 47 94 T7 A 34
71e] o] FHFe Aoz AZE Y HE [1-KT W& & o]
o] FolAA FRAT, BA Heh7] U T =% AhE TS 11-
KT Abo] thAle) o3 W3t @Az 249tk £ Fo] F3d
AodMe dF AAF7] o 83 171 289 AP S JeEhiG,
olgid A% 239 dI T vxY 2 Fdv 4% ¢¥E o9F
AAE #AE (Malison et al, 1994). £ A2 Z¢ A AW L
643 79 Atolo] FAHAL, F WAY & Fulv ATAE
7130 10858 2 4 A7 oF 8 197442 g,
o] A& blue cod, Parapercis colias (Pankhurst and Conroy,
1987), sea bass, Dicentrarchus labrax (Prat et al, 1990)¢) @
A7 dAFe Ao2 YutHoR Te E43og 319 A4
PEE AFAAY H3t5A S GTHE F7HE + 3len, £3%
11-KT 22 18 2HZol= £2 Aitd glof AFH2ZA 2§
& = 917] W& (Kobayashi et al, 1987), ol £& FHA 9]
T 529 3¢ Fde 379 44 75 Ao T2 Yu|&
Ad F At o] F £ Folg F T $=< 4o (Barry et al,
1990), FAM4o] (Liley et al, 1986) 2 white sucker, Catosto-
mus commersoni (Scott et al, 1984) S #&H A Y F
BHY A AFE 1R FF3) ot

ol4z Zo) AU A% Fole 11¥9) HFA%o] o]FojF
12~199) Atgho] o] R0 2G4t B (Kang et al, 2001)9}
Blas] Eu AS - ARA7] (1~38)7F g4 =AW, 2F A4
Hoz A4 715E LHIe A& 4 F UYL, ATAE £
AeA ol A= A A4S f=dde HoA FAE Y
A 7t E dolFAL. FAT £ 77 EF A o] F
ol7] &), v T E Y e UE §79 dU5E 49
AUALgo] AXNE A4 ouly A7t A FAFH AR A7)
BT Al £ AT Aok FURA 43 5 HY Ao gdd
uebr A3 tiEel A ANE A AF 44 £ Ad =24
TFHe] B} Zo] Al o]FAAk 3, o]F FF ofn] FIH
Ae] BEASEE A Hojok & Aojrt

=3 o

2 d7e 3894 44 7HFEA R g AY #2322 72 H
A% AHad s2g9 Fd H3E F43ty] 2d 5o wg A
ES AN e - e gy B4 A% 3L 4R
H3 4 Aol AP g [YTolA 39 Alolo] o]F ]
Aok AR o} F o33 189714 ZE GRE dF3YEAH o)A @
A & UL, R F d¥e ZAFH 84S 94 g
W7l AEgd 1090 HolEHA =3 729 34 4% F
Q) FRA XM cortical alveolio] YEN}7] A|&3tn Az A
o] Azt solwtth 1083 29 Ato] €32 vitellogenesis, TR
spermatogenesis’t Aol Vs, dd A&AFE G o] 43~241%,
FAL 6% ooz Futsgd, 1en 4EY Hrtg B ¥
ole U& sliolFo HAE At AFE AYx giglen, 43
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