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Abstract

The gonadosomatic index (GSI), sex steroid hormones and gonadal development of

roughscale sole Clidoderma asperrimum cultured in indoor

tank were investigated to

evaluate its sexual maturation and reproductive cycle. The highest GSI values of female
and male were 6.9124.03 (May) and 0.16+0.08 (August), respectively. The reproductive
cycle would be classified into four successive developmental stages: growing stage
(December to February), maturation stage (March to April), ripe and spawning stage (May

to June), recovery and resting stage (July to November). The
(T) and estradiol—178 (E2) levels of female were 259.4*+76

highest plasma testosterone

.8 and 633.3+182.5 pg/mL,
respectively in May. Also 17a, 20p —dihydroxy—4—pregen—

3—one (17a, 208 —-0HP)

levels of female peaked in April before spawning season (244.2%t42.5 pg/mL). The highest
plasma testosterone (T) and 11—ketotestosterone levels of male were 231.0%46.0 and
273.9£54.5 pg/mL, respectively in April. But there was no significant difference in 17 @,

20 8 —OHP.

Key words: Clidoderma asperrimum, Sexual maturity, Reproductive

cycle, Sex steroid hormones

I.M 2 U, Adden A8 s Az AU

AL JMsle W we BYL AT ek

A A A ew AND B ORISR gepget AN YX Paalichthys dlivaceus, %)%

Aaf 7F =7bel M= A=e] A% FHA BE = 2 samstes schlegeli 5 225 o1%o RFHo] 9

HE& ota glon, of F FAFHE A=VSE oo oA Yol Q2o okl oA
9l FEde vie 8% Ads T AL g we gy =82S 33 9o

2 ARG gt AA AFINE 1R ¥ zogn) Gdebom asperrimums A

AFE A B AAF FEe A AT of (Pleuronectiformes) 7FAH7] ZH(Pleuronectidae)ell <

t Corresponding author : 82-51-720-2434, mhjeong5920@gmail.com

B d7e IHFtRegd AFATA (FAE 3 RP-2012-AQ-121)

- 1003 -

Adog FHPHAFUT



atH, share] Faleh As,
sET8l, Nuth FEEG T BHASH
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AL AHESH E7AK|(Clidoderma asperrimum)2| & d=nf MAIFET|

AR aga 35 9 FA7)Y] 49A2 FES

A2 Fuo] HHE FAIE AMEE v
AAsF o A4AEATC, 12,000
rpm, 102)8te] 22 L 4 A7kA 80Tl
A B % A4 2HEOE TEEL di-
ethyl ether2 23] % % Aida et al. (1984)2] W
Hol| whe} WAPA 9 S7d ¥ (radioimmunoassay) & 2

59t 43S testosterone (T), 17a, 208
-dihydroxy-4-pregnen-3-one  (17a, 20B3-OHP) %

estradiol-178 (E2)& SH3IFL, FAHL T, 174,
20B3-OHP % I1-ketotestosterone (11-KT)E =438}
Ak Aol AMESE A= EF Cosmo-Bio Co.
Ltd. (Tokyo, Japan)ol| 4, TFEZEE-L Steraloids
Inc. (Wilton, NH, USA)ZHE FY3sIAch WA
[2,4,6,7-H]-E,,  [2,4,6,7-°H]-T 21831
[2,4,6,7-H]-11-KT¥  Amersham  Life
(England) 2F-H T LA, WAAEA] 17a, 20
B-OHPE Young et al. (1983)8] ol 2JsiA
[1,2,6,7-*H]-17a-hydroxypro-gesterone 2 58] & A
A WAooz AL F TLCY I3 £ITF AL
AHSSHATE By, T, 17a, 20B-OHP 2 11KT
RIAAIY SlolA HA AEFS 247 125 pg/mL,
10 pg/mL, 10 pg/mL 2 16 pg/mLo]JTh RIA Al
intra 2 interassay®] WEAT 50% FoiAEN
A Z2A%E A3 B 47 34% (n=3), 11.5%
(n=6), TE 217} 23% (n=3), 12.5% (n=6), 17q,
20B-OHP= ZYZ} 3.2% (n=4), 9.5% (n=8) 1E]1L
11-KTE 22 3.9% (n=4), 7.3% (n=8)°] T}

DE AU FH+EFOXE el o, &
o] x}= SPSS-EA 7] A (version 12.0)Z ©] &3}
One-way ANOVA-test (Duncan's multiple range test)©l]
o)) A SATHP <0.1).
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[Fig. 1]. Monthly changes in gonadosomatic
index (GSI), hepatosomatic index
(HSI) and condition factor (CF) of
roughscale sole Clidoderma
asperrimum. Different letters indicate
significant difference among months
in female or male (P<0.1)
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[Fig. 2]. Photographs of histologically observed ovary sections and different maturity stages of
roughscale sole Clidoderma asperrimum. a, growing stage; b, maturation stage; c, ripe and
spawning stage; d, recovery and resting stage. pn: peri—nucleus, yv: yolk vesicle, ao: atretic

oocyte. Scale bars: 200 um
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29 Holl= 50 mm o]ate] FAR17] H FHHRIY
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YA, GERAEELS
stage)oll =2dHAA AE
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3) &< 9 AFehY](ripe and spawning stage)
597 699 dAaary Hele gsdo]l Edst
Ko, d7e= AExd A T3St
T3 e EAS UEle e dEx Y
A THFig. 2c].
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[Fig. 3]. Photographs of histologically observed testes sections and different maturity stages of
roughscale sole Clidoderma asperrimum. a, growing stage; b, maturation stage; c, ripe and

spent stage; d,

recovery and resting stage. ss:

secondary spermatogonium, Sc:

spermatocytes, sz: spermatozoa, sg: spermatogonia, rs: residual spermatozoa. Scale bars: 200

Lm
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1) A% 7)(growing stage)

1295E 29744 7AW FAe FAa
20 Welle AAZEG s $heteiA S5
12} QA 3E(primary spermatogonium)ol| A 7
A A (spermatogenesis)©] A ZFE o] el B
Z21E 7IAISE 23+ LM E(secondary spermatogonium)
Eo] #EE AT Fig. 3al.

2) 3% 7](maturation stage)
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=]
A EFo] B ATHFig. 3b].

W4 7] (ripe and spent stage)
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AATHFig. 3c].

FA]7](recovery and resting stage)
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do] BEH A Fig. 3d].
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259.4+76.8 pg/mLZ F43] 7189t 62 ©]
Foe o]He FFo7 T YolHTh 17q, 20
3-OHP 2YRH 29744 ©e FFEoE
FA RO, 490 24424425 pgmLE o3}
A F7FstA7E 59 thA] 138.3+31.5 pg/mL ]
we FEoE FAASATh 69oll= 186.2+414
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pg/mLZ ©A] S71e9 7 8E7EA] 108.7+52.6
pgmLZ A A3 AT B, T=% 1299
438.0+40.0 pg/mLol}A Zo] 247 49 77}
346.1£17.0, 24834395 pgmlLZ 7FA3At) 5
Aol 633.3+182.5 pg/mLE F4A3] Z7tste A
S Btk 69 o]Foe o]HY FFoF
ol X tHFig. 4].
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[Fig. 4]. Monthly changes in plasma levels of
testosterone (T), 17a, 208—dihydroxy—
4—pregen—3—one (17a, 203—0OHP) and
estradiol—1783 (E2) of female roughscale
sole Clidoderma asperrimum. Different
letters indicate significant difference (P
<0.1)

FAAA dF T & 129 1654498
pg/mLolAE Aol 2¥3} 4o Z+z} 255.9+57.2,
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AL AbgSt E7IAK0|(Clidoderma asperrimum)2| 4 =

690l 136.9+18.0 pg/mLE HA & Bt 7€

o|Fo ThAl F7kek7] AlAFshe] 8ol 231.0+46.0
pgmLZ UERATE 170, 20B-OHP T A9
7175 frolst zelE HolA EtthP <0.1).
11-KT 55E 1290 136.1£14.1 pgmLo|A¥ A
o] 49l 273.9£54.5 pg/mLE Z7FSIAT7F A
3le] 6ol 108.6+423 pg/mLE HA S HY
o 79 olFol= oAl FTlEte 8o
246.3+73.8 pg/mLE YEIY, F T % wWsle}
AR BES YERTHFig. 5]

o

)=
-
g.om]

s

Wy AAF7)E 74A AL
wel F7EEd
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H] 5 7122 (asynchronous) 37MAE T3
4 tH(Wallace and Selman, 1981). & Aol
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AHA71ERE Fa Yolle s dRAZETH A
7] GEAMEZTA S ThFg @A dRAE
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of EAET Aew, 7]
X
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o
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o
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=i

o Mr
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fr mm PNI > mhI Nl

oz gAY %7 ‘d"j Al
o] Z7HAv= HlE 7]
%%‘4 TS o] 9
271e] 2248 nys B o, S/
%7}Z]-ﬂ](K1m et al, 1998), =7FAv|(Jun et al.,
2003) 2 Z=chE)(Lim et al., 2007)2} o] 71 AF
W75 7HAH, 03 Adste 2o® AoEth
oJF9 AS dutroz F79 GSI7t gl
vlgle] ed| AE|E Chromis notatus (Lee and
Lee, 1987)% 1EFF X Rudarius ercodes (Lee et
al., 1984) A9 GSI= 747 6.1, 697, Z+ %
o] ¢l HlgtH vlwH ATk ZF7pAw| ] 4
Zlo] ¥stA w9 =4 Jehda doh 2y
Yt Pampus  echinogaster®t W]
argenteus (Lee and Jin, 1989) 7] Hd| GSI=

3} s

52
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[Fig. 5]. Monthly changes in plasma levels of
testosterone (T), 17a, 20B—dihydroxy
—4—pregen—3—one (17qa, 208—0HP) and
11—ketotestosterone (11—KT) of male
roughscale sole Clidoderma asperrimum.
Different letters indicate significant
difference (P<0.1)
Zkzy 198, 0.96°], 3= 7] Pseudolabrus
japonicus (Lee et al, 1992)+ 038, %o
Boleophthalmus pectinirostris (Chung et al., 1991)&

0488 A=o] W3t A Zgko] xA|sl= HS
o] ¥ FEE Utk ;A AIoF T AT
45 ke ofFdl SlolA o]sk o] tedk GsI

==
o
= A2 A dFo]l =Y frez ¢

£ 71X
HA JohBillard, 1986). =, F7 e GSI7} &
AFTELS &S Ao A P& sh=d s,
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0x
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GSI7} =& o|FES FEE Ao A4 d5s
e 7Hdo|thSuquet et al, 1994). LuFZQ
BEOR FAY s dH A A5 2
= A7 ol Hol gkmE o] W] 7}}i5}7]
£ JlvEla Aok dEA dtkKang et al,
2009). 2y 2 FollAe FH] dHEY 23
MY =A GSI HAd S B, dA Med 7}
A8 =93] YelAe HaASGA

1R o
o g F7H4Q

A7 Hed

—

¢

) -
=

% g

Aeg wdd

ol

o

Aol A =7k I 2 HSI9
25 744 HAA #E ‘/}E}Lﬁ‘ﬂ GSI¢}t 7
%ﬂr%ﬂrﬁ] 7b YRR @stth. AEol®/ FllA
X 7}A40](Lee et al, 1985), E7FAE](Jun et al,

2003) 2 A= (Lim et al, 2007) SolAE
GSI¢H HSIS] HA#AA 7 Baso] glon o]

AL GRAEZ WEA 7o X aeM Bt &
HlEo] o] sl o5f FhoA FEHFEAR]
vitellogenin®] A, ¢l £2=7] Wolzgtn B
153 AcHAida et al., 1973). o]} HIHE o
Lateolabrax japonicus (Kang et al., 2001), BH}S&
A Sagamia geneionema (Hur et al., 2006) 5 YX
ojFoMe AFABARE Buwo] gk HI 2
Lﬂ"g AFE Takifugu rubripes®] 735~ GSIS} HSI

= o3 AAAAV e FARTAESD B
T o] tH(Yang et al, 1994). W} Z7}xjn) 2
@é‘,ﬂ{}%ﬂ GSI, HSI 183 CFe] #Al= ¥

1g=, 2]
I e A9 F 9 FF7] T #FFAA
Wale] oJ& F7)14& 7RIl o] Foix) ol
3 BAWs= olfY RS BIlAM &8
H 3 ABRARERN AGEo] WEuAdA W
=9 Z4F 5289 ‘g*‘zﬁl% ZAsHA =H

1996), A4 LIy F B,

(Strssmann et al.,

9 d% FrWIe gdutFo g JAh dd g
2 GSI W3te} YA THKim et al, 1999). EgH

o]F9 WEHA A T+ GTH (gonadotropin

14
2
e

re

hormone)s] Aol elsl i Vel M FA =,
B9 A7A 98¢ @tk 4T EE ol 2

g3te] ZHANE Yol A EBIE = vitellogenin©] &
BAEY AZEA Yol ¢E dudz x99

=3 FRA

'ﬁ'

thAida et al., 1973). &3 &3

X9l dAE 58S FE&A e progestine

HAE S steroid (maturation-inducing hormone,
MIS)E =23 glom, tEe] AEolFolA
170, 203-OHP7} MISE Z&3ictn g&A 9l
tHAida, 1988). £ AGolA E7[Alv] 4F ] &
% TS E GSI1¢] 3t wste} vpzriA|
2 54 Hu e Btk o] A Akgho)
AlZtE = 5ol TS Eyo A8l oa e =
ojFolA= ALw wdHU: 17a,
20B-OHP s&=& Aehr] %<1 4ol Ao gk
S HYlor 697 7¥olE =& FAE
170, 20B-OHP7} &7FAY] W &S
Byo] golste Aoz Baw,
FAY AL WAHET, 11-KT 59
BAEA, 2XP 476 od, *éﬁﬂ%gl
%XJ'B‘}U%, 7)ol o=
2 g Atk dojHQl
Rutilus rutzlus-% dF 11 KT &5
AeS B Ao (Geraudie et al, 2010), Holg]
Sardinops melanostictus®] 8% T TE=X GSI #H
a5 Pl AR FARAYY) W HR F7stel
Az A7) o Ha B Yt (Matsuyama et
al, 1991). SPAIT B Aol Z7kAm] 719
?ﬂ—,._? T¢ 11-KT9] =% GSIZ7F HUgS Hol
doll st £ FAE Ho|HA, 499
v«l sHA =& £ Btk o] Ade
o] GSIZF Hdl #ES Yehlar AE77F Alake
59 ool #F T 11KTY =&l 23
A2 FAo] o]Fojtts AL omshH, 7
A2 A #E Ayets IX gk &
A5k 8ol GSI19F 5 T % 11KTY FA7} =
A e Ad danE, W5 o1E 271
ArE Al ASIHEA 7Y o FRE 5L

>
O 1T

# 0] T3
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rc=
o =

3T
P
T
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AL AHESH E7AK|(Clidoderma asperrimum)2| & d=nf MAIFET|

< d9F R UA fAAZY] dEoR ALRE
o, o] FEdll taiMe F7HH S A7t 28
Aow Aztdn

V. Qo o

AW A58 E71A9] Clidoderma  asperrimum
o 4 4% 0 ANFAE Lol Asjel A
A%, WAL WY 9 4 2EzolE BaE W
e 2T 271 RRe) AN LERA
(gonadosomatic index: GSI)= 5€° 6.91+4.032
Hd #FS Hew, F79 GSI= 8¥
0.16+0.08% Ho] s HAth =70 A2
2 dge s F3 EF RYYH 29714
347 (growing  stage), 3YFE 4D7HA A7)
(maturation stage), SEFE 697X g5 L Ak
7(ripe and spawning stage), 7€ ©|F 3|& # F
A 7](recovery and resting stage)Z THZE AT =
7FAa] 79] 8% testosterone (T)I estradiol-17
B (B % 5¥o Z7 259.4476.8, 633.3+182.5
pgmLZ  Hu e REHYerH, 17¢, 208
-dihydroxy-4-pregen-3-one  (17a, 203-OHP)
= Aol 490l 24424425 pg/mLE HW) 3k
o

c
[t

S BEAn 79 €% T9 e 84
231.0+46.0 pg/mL, 11-ketotestosterone= 4%l

273.9+54.5 pgmL Ho S HATh 17q, 208
-OHP TEv ARA7IES Fos Apo)E Kol

A GEJTHP <0.1).
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