J. of Aquaculture
Vol. 18(3) : 167-172, 2005

17a-methyltestosteroneol] 2] gt

=

grm oo o]
Journal of Aquaculture
©Korean Aquaculture Society

/o] Epinephelus septemfasciatus®]
A%k

T

o
T

Zo B Wiz}, Z18ul?, o] 4F>, Kiyoshi Soyano’, ©]%3&*
A st s Fg A4, AW A ALY =S, IR s =R L=,
Aol St s F3ME, “Nagasaki University

Induced Sex Reversal of Sevenband Grouper, Epinephelus septemfasciatus
by 17a-methyltestosterone

Young-Bo Song, Hae-Ja Baek', Hyung-Bae Kim?, Kyeong-Jun Lee®, Kiyoshi Soyano®* and Young-Don Lee’

Marine and Environmental Research Institute, Cheju National University, Jeju 695-814, Korea
!Department of Marine Biology, Pukyong National University, Busan 608-737, Korea
’Department of Marine Bio-resource, Gangwon Provincial University, Gangnung 201-804, Korea
*Faculty of Ocean Science, Cheju National University, Jeju 695-756, Korea
‘Marine Research Institute, Nagasaki University, Nagasaki 851-2213, Japan

Sex reversal to a functional male of sevenband grouper (41.0+1.3 cm TL, 1.4+0.1 kg BW) was induced by 17a-
methyltestosterone (MT, 0.5~2.0 mg/kg BW) implantation from March 17 to May 12, 2002. Gonad of control group
was composed of gonial cells and peri-nucleolus oocyte during the experimental period. Gonad of fish treated with
0.5 mg MT/kg BW had peri-nucleolus oocytes, spermatogonia, spermatids and spermatozoa at the late stages of sper-
matogenesis, while the fish group treated with 1.0 and 2.0 mg MT/kg BW contained spermatoza in the efferent duct.
Sperm were obtained from the experimental groups treated with a dose of 1.0~2.0 mg MT/kg BW. In the MT treated
groups, testosterone and 11-ketotestosterone levels were higher than those in the control group during the 2~6 weeks
of the experimental period (P<0.05). Estradiol-178 was detected from fish in the experimental fish.
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57301, Epinephelus septemfasciatuse -2lete] AF=E
T FelSt dE ZTkolR ofd, EEEE], AR sl
E3E7 JTHKim et al., 2001). 54T AFEA Ak,
. buruneust 7 A|Q EALZ 0 R dEA o, AT g
IRt LRollA] ApAolM AHE FHE o] 83t S st 9
L H AT A AR AFA3)E Hkle] 9FE Y Qi)
S F 4 B4 AYHST A-8-5 A o (protogynous
hermaphrodite)2A, B4, E. akaara= A7 24 cm ©)35-H
JZ ko] o}l (Kayano, 1996), 5430 A= 6 kg o)
B AA%o] Ao tri(Tsuchihashi et al., 2003). E. tauvinaSt
E. marginatus= 27F AT 733 1435 Agigho] dojdr)
(Chao and Lim, 1991; Glamuzina et al., 2000). ©]9} o] 4=
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& ARS8l EHlEl, E. fario, E. tauving, E. coioides ol
ALAA M fsle g Frsy] A% A7t 4
gzl gkti(Kuo et al., 1988; Chao and Chow, 1990; Hwang
et al., 1998; Yeh et al., 2003b).

AT FHAF f=oll= 17a-methyltestosterone (MT), 11-
ketotestosterone (11-KT), testosterone (T) ¢ $2&S @% &
= £% Fojols Wol AREL 9l E farioSt E. tauvina
N E AR WS o83l ot g e B2 4o
32E-8 A7 Ao} sl EAlFe] WA g ) th(Kuo et
al., 1988; Chao and Lim, 1991). ©]¢} 2r& EAH & ) 43s7] ¢
3l = E tukula, E. coivides, E. merra SN+ FAF & 3
3t T4 WY 52 o8t AHE f=E sk ATh(Yeh et
al., 2003b, c¢; Bhandari et al., 2004).
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Aol g thate g 20029 3¢9 17URE 59 129471R] 857
Alstach A@o) =7l AA 30.7-47.0 cm (BT 41.0£1.3
cm), A5 0.72~1.80 kg (Ha 1.420.1 kg)olAth $AHZT=E
S ZME MT (Sigma Co., USAYE ARSI, MT #2 &
£ 05, 1.0, 2.0 mghkg BWHLH S2E2AE= MTE d€¢
FE(95%)° &3 AIA cocoa butterd} 1:98] &2 EF F o]
9] 5 25 A= of ¥R AYsen, F 134 45
7+ A Eit) gz A¥olE cocoa butterthS FASIAET

THEN HE % HERT

MT A2] A3} A2l F, 4318 /5 2 A dgws
HAE71908 A A AR F5 W AsH YL S
ZAVSIHE AL, A A% 3R] = (gonadosomatic index, GSI)y=
A2 FHX100/01RF 02 AL

A2 2== Bouin’s solutionoll g3k 1, paraffin ZHHA
o8] 2AFE-S A2etg ), 28] Hansen’s hematoxylin®}
0.5% eosin®. 2 H|WFA dle] MT Aol u}& AY2]4e] Wsl
§ ZFH o E 2RI

rowo wu

i)

3% A& Folabz|flstd MTHzE 85 Fo| dPolE
200~300 ppm®] 2-phenoxyethanololl w}FHAIZ] & -5 gk

oz g f5E SRSk,

g8Z =2 Hsl

343 F ey F ¥F A ZEHR0|E 32821 T9 11KT,
Estradiol-178 (E;)] 5= W3S XAV ste] 253 7040
2 A¥olo nRgHoa FAIE o183t 5 mle S
AFsAeh AHE A LR (5,000<G, 10%) ¥ %
< 709 W B kA YR Sk /g LE R

229 H3l= Aida et al. (1984)2] ol wel WApd

EAEY
RE Aol BAIAE = ANOVA-testE A AI5F Duncan’s
multiple range test (Duncan, 19552 H#7+2] #2142 SAS

FAZEIRE o83t AT
2 =

MEn M

2002+ 3YHE SE7HA MTE ARRE 3433 gl
GSI W3h= tlzTolA A1 2R 0.0320.029014 S5 A 0.04£0.01
2 937} giT). 0.5, 1.0, 2.0 mg MT/kg BW 22]7E £8
Al Z+HzF 0.06+0.01, 0.1240.04, 0.11+0.032 thz7 GSI B}
2 A% Boluh M7t Fo A flAch(P>0.05, Fig. 1).

ZATA AEE B MTAHIZ Y g2 418 575 24
3 Az gz dgols AHSo] dojuiR] ey, MT
£ A 2 HTaA FHog AHg HATH(Table 1).
T Adas 4E AIRH S5 W da uhge] giRE F
Hel7] des ot AGATEEZ AU Fig. 2A). 28
0.5 mg MT/kg BW X A2lhe A8 $5 u A9y
7&oll BAAMEe} BARE 28] 3 HARF-EEC] Yl AFA| 8L
715 FA o] FAHNOY, dF o GRAEEC] A
& THFig. 2B). 1.02 2.0 mg MT/kg BW AgF& 297
3} 7159 AT AAFHER 715 A 1A HFig. 2C). MT

GSI

0.08

) j . l
0.00 : - + .

MT0S5mg MT1.0mg

Start Control MT 2.0 mg

Experimental groups
Fig. 1. Gonadosomatic index (GSI) of E. septemfasciatus by various

17a-methyltestosterone (MT) treatment. Vertical bars denote stan-
dard error of means.

Table 1. Sex reversal of E. septemfasciatus females by 17a-methyltestosterone implantation during the experimental period (March 17 to May 12, 2002)

Experimental Total length Body weight
. group (cm, mean=S.E.D) (g, meantS.E.)
T Control® 369426  787.5+658
0.5 mg 38.6+1.0 871.5+123.7
1.0 mg 37.5¢1.5 750.5+98.5
2.0 mg 39.2+1.7 876.8+192.4

2) Sex distributio
(Me?r?jzs By EF{;)’ 18 17‘1;\4‘_‘)'“7 - No. of spermatied fish
S004x0001 30 0 -
0.06+0.01 0 3 0
0.12+0.04 0 3 3
0.11+0.03 0 3 3

US.E.: Standard error of means. ?GSI: gonadosomatic index. ¥F: female. “M: male. ®Treated with cocoa butter only.
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Fig. 5. Changes in plasma estradiol-178 levels after 17a-methyltes-
tosterone (MT) treatment.

= ARE-E] 31 91O (Table 2), E. coioidesE T
Joz sEF FHY UE 4% Add AR UE 2R
<
A

ol
AR

FUSEE AR W S o M BT

o)1=
AT

Hoh o 337t Aoz d2A UtH(Yeh et al., 2003b).

MTE AME-g 54017 A3 2 Ao A7Fe W
HE ol 8IS v, E tauvinas 139 145 mg MT/kg BW3H
7704l 120 mg MT/kg BW 52 A23S u AHE F=
7} 7V 83 tH(Chen et al., 1977; Chao and Chow, 1990). =
213 E. tario} E. salmonoides?] 3733 F=olE 212 70 mg
MT/kg BW# 104 mg MT/kg BW Al 8F tHKuo et al.,
1988). FAPEH S o] 83t A& F=olA E. suilluse 30 mg
MT/kg BWE AFE 63] FAF si3le of A8 fr=rt 7hs
S TH(Tan-Fermin et al., 1994). E. tauvina= 0.5 mg MT/kg
BWY] silastic capsules A2}t #3t Y & o, 1€ F
7158 FASE §= & 5 AR TH(Chao and Lim, 1991). ©]
Aol BTAoIE AR 0.5~2.0 mg MT/kg BWE 43)
ALY S o 8FF 43t F=71 7kt

SR, WEz), ), oA, Kiyoshi Soyano, ©]%=

AME AFE3l AAE F AFANA E coioidese] F5A7]
o] o= GSIE 1.58010a, AAFE 719 2% 0.110]10¢}
(Yeh et al., 20032). AIZ AH&-3le] HAE G238 E merra OF
Z19] A 45 A7) GSIE 3.5 W ont, AAghd 39 GSI
£ 0.5 W2tk (Bhandari et al., 2004). 2232 2 AEE o
el =717 A7l 12 2 E AFE 23 A
o] GSUF we Ao ®WuET AUtk(Lee et al., 1993). o]}
7o) FANA FAH O Z JHFHYS o YA o E GSIT &
ol = 7S Holw e, AHTE oo WA Rt
7Fset A1719) GSI= ZH2E 1.03 2.0 mg MT/kg BW A&
oA 0.11~0.120120 01}, th2F29] GSIE 0.062.2 AlZA 9}
TrAkstGATt. o] Aol ARR-3 Aol A4 el iR
W7 GRAEE 7K YE AF o Z vlEg /A MT
Aol 23 HA Aoz GSUF Tt AFARA] Rt
B2 e vehd Aoz Azt

AAZE Fgol AL =
), 2GuUl7tel] HAREEEo]
| FAEA. o33 B2 A A5E &A1 72
15l 4
Tl fAAsa FAEA
o FAAL Y3k
ATH(Lee et al., 1993).
4019 4Ag =44 0.5, 1.0, 2.0 mg MT/kg BW
A g BE Ag)qolA dxgke] doltort, AxAH = 1.0
# 2.0 mg MT/kg BW e ZE /MAA 73ttt AME
0|83 E. coivides?]) ¥A4H= AN 10~20 mg AM/kg
BWAHE g ujs AT o]FH oL, olE F WA 71s
3 AL 149%3A 25 (Yeh et al.,, 20032), E. tukula®] 3%
= AolAMe 67%7F X% SUL, <15 F 28%1A A
2} A7} 753 TH(Yeh et al., 2003¢). E. merras U302
Al 1,000 /fishE 2]t A} 408 F528-2 38%%AtH(Bhandari
et al., 2004). 0.5 mg MT/kg A g]FollA 48 FEFNe
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Table 2. Induction of sex reversal of grouper, Epinephelus sp. by hormone

Experimental fish Hormone Times Methods Authors

E tawvina 145 mrg I\/iT”/Eé o S o years Oral administration ~ Chen etral., 1977
120 mg MT/kg 7 months Oral administration Chao and Chow, 1990
0.5 mg MT/kg 4 months Silastic capsule Chao and Lim, 1991

E. fario 0.5~1.0 mg MT/kg 5 months Oral administration Kuo et al., 1988

E. suillus 30 mg MT/kg 3 months Injection Tan-Fermin et al., 1994

E. coioides 1.0~20.0 mg T2, 11-KT, TP, MT or AM>/kg 90 days Implantation Yeh et al., 2003a, b

E. tukula 1.0 mg AM/kg 70 days Implantation Yeh et al., 2003¢

E. merra 1,000 Al®/fish 4 months Implantation Bhandari et al., 2004

E. septemfasciatus  0.5~2.0 mg MT/kg 8 weeks Implantation in this study

DMT: 17a-methyltestosterone. ?T: testosterone. Y11-KT: 11-ketotestosterone. ¥ TP: testosterone propionate. YAM: androgen mixture (con-

taining T, MT, and TP in equal ratios). ®Al: aromatase inhibitor.
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7} Ee Aog Az,

Uk 0 Z o) FoA Exe YA 5ol 4 LE|RolE 3 EE
o]3L 11-KTE 7l 5] A &HRo|E $2F0R YAl
Qo) A7 E merra$t E. coioides®] & - FAS] %
1 A B8t 11-KT7} A& = tH(Bhandari et al., 2003; Yeh et

., 2003b). Aajse] FRIY] ©@A dREAMX F& 7HE
U}éi—z S0 A 11-KT7F HEER, FH02 43
gl M= MT X2]7oIA E7t ?4‘:' AZEFH AL o]
9} 7o} A Eo|F<l 11-KT7} 4AoA BrlEe A A%
o] 44 —‘::%H shtZ AlsE

Aol AAE = F R T 8% v Wt
= A2 0216 ng/m1°ﬂ/\'] Zg mol= 0.085 ng/mlE 728t
Aot MT Hal19 T @F5Rs YxTEY 25 FHE 63
F71A) FRHOLHP<0.05), vl o] 7FsS 85 tiETek At
SATHP>0.05). 11-KT F5Ee g7 e 48717 5
otol] 0.029~0.059 ng/mlZ WoL}, MT 1.0 HE+e 2 &
e 63#7EA] 0.110~0.232 ng/ml, 2.0 mg MT/kg BW 2]

£ 2% FRE A3 £8 W74 0.112~0.240 ng/mlZ thx
TR Z=UTHP<0.05). E merra®} AT F A A
HZEA 11-KT T 4788 F3004 tiz7e drlrt
=2 #S JeRligioy, 19 Wshks gi2ith(Bhandari et al,
2004). 2817 AAZANA E merra®) 11-KTE BaF3] 0]
dheksle A]719) 718} (Bhandari et al., 2003), =715
Me 4 AFol$ 435 Ttk AR dHA Ut
(Nakamura et al., 1989). AAZANX E. morio TN A
d&A17] @AW 11-KTSF T ¥ g =2 A0F BT
21th(Johnson et al., 1998). 5/doiollA T9) J&2 AHE F
T Z7)0 4L wX A, 11-KTE 43S 2 A=A
2Hgehe 108 AlEEn

A-golAolol A AF Fre s o TEE A
4 #BAz2de 58 et A2 gHA UTHKim et al,
1996; Lee et al., 2000). ©] A-Fol|lA AAJA=d A-gFA o2l
u]g4e F40E tideE MT Aeel o3 448 /=7t
M ks °] o= A% (bipotentiality ) S K& A4 LM 27} &
2 EA)517) wliEolglal o AZITh

e <

5430 AR oA SEE 93t MT 0.5~2.0 mg/kg BW
2 oA I8 Ayt ZAEE Fedtnh ARg A3
= A3 41.0+13 em, AF 1.440.1 kg oIt A AFA] 5
o] AAAE FF gonia cells?t FHAUT T/‘r7s]] BREYs =t

7}745’— ALt A FEA] T YA A AFA
}'S}d‘:} 0.5 mg MT/kg BW AT A 2E A 5 v
7hol) BN E} AAE 287 AR S0l qqz,ﬂ_.u‘f 2}
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= 171

o] Ak SATh. 1.0} 2.0 mg MT/kg BW X7 2FWZ
7159 s AAFYUER 7HE A AU AAe
1.0~2.0 mg MT/kg BW A2 FolX &L 5 AUSUth. MT A2
7o T @F5e dE2THT 25 T8 657 7 3o
LH(P<0.05), o] 758k 874 tha7-9} FAFSHATHP>0.05).
11-KT 855 MT 1.0 H3Fe 27 $57E 6731714, 2.0
mg MT/kg BW A& 257 F57H 49 S5 W7kA] o=+
B} ZUTHP<0.05). Ex BRE 230 dioM AEESi)

A A

o] APE YAt FAEA AFIA (2000-2003) B
20049 % AFEw F=3=(BK) 21 AR Xl 9]3) &
P AFUTh
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