JKEEWFFE Journal of Taiwan Fisheries Research, 30 (1): 37-44, 2022

P Il 1 B 2 i R ) oy (b 2 R

FER T MARER - WiHERE ' - SRR ' - FIREE
T RS Bk A R T RS AL R FE
2 BT B R HOR B S R A BV B R

[T

PSRRI AR A AORE) - TYEE (Rachycentron canadum) 2228 B ZEAYAE AT EH
FafE > SRR - IR MR A T IR TE OSSR - ANSEE LR
PRI W (17B-estradiol, E2) Jz FHAELSR[ENRISEE (Methyltestosterone, MT) ¥RINFEARI - ¥iE
SR AT T MR AR - DU RS R AR TR I 1 53 A LR DA B R Y MR I SR A R - %
BT AR AL THIRAR AR U] s SRR PR (R BARITEN# (L4 (days post hatching, dph) 50 - 70
R[] - BRE 5 mg E2/kg GARHH » 95.6% fFFa1E 120 dph FsltfEE: 5 50 mg E2/kg falfHH - HIIfA 99 dph
FET] 100% HEMELRER » (HERE B2 EndBifsdmiz 18 - S50 - & 45 dph S MT &g} 55
R (100 dph) » 25 mg i 75 mg MT/kg FRAHC IEHE > HEMEELBIE Ry 100% » G5 HEMLAASE - (Htugr
IR ERARS - #2 BRI EEIRRER < B ERERE IR - v e R R 5%
B - EI RS - AR AR -

RIS | B8 - MEEERHR - 11821t

[

BETE 1991 FFIRE - RER PR ET A= 1a iR
N TR - BOERSREON - RSB Hifa o &
Bifesesid 1 SRR - 15 T H
SREEDN » YEHEAE 2 RAETN R R ORI - 2R
BRFTEETE AR R AR EDN - A SR
I AESONME - (e r 20
Fhagke - HigfEsoy HaEEHE - N 2E T
S EAERGEIEYIE (Liao et al., 2001) -

TEETZ FE I - R R H R
P o BAPESEHIKEG A (Pomoxis nigromaculatus)
KR (Micropterus salmoides) ~ > i & i
(Cynoglossus semilaevis)=s: » HifEf AR Rl 5 S el
HHEE S A It fA(Al-ablani et al., 1997; Arslan €t al.,
2009; Chen et al., 2009) - ¥F/MiERET 4 gfE L
TEAEIAIAAS T - e Ay RS R B e B B A S R I

“HEREE / BEARURERE SE S M 67 4R TEL:
(08)8324121 i 275: FAX: (08)8320234; E-mail:
yhlee@mail.tfrin.gov.tw

4 (Richards, 1967) - {EEIHMAEH & - (L
fEETEE R - (RS ERAR B I ST e - MR
fEINE R IR GRS - DLPLA iR
IR - Ryltt, - BeAMoeie b e T
W% - FHEEREAR e B A e M i - H SR Pt T
BIAE - EREENTEK -

FAFENE R 5325 5 5 B A M1 A 1 2
R e B LRI ] (Devlin etal., 2002)
DLUIE — f%  (17B-estradiol, E2) 35 3 A W g
(Micropterussalmoides) 73t Rt F Bl WE(L 2
(days post hatching, dph) 40 KA H R &H 200
mg E2/kg ik} 60 K - MEMEALEEBIE 70.5%
(Arslan etal., 2009) - 30 dph Z B ARG (Lepomis
macrochirus) BEA4 50 mg E2/kg HIETEL 60 K
% - A5 EMEMEEIIRER (Wangetal., 2008) 5 R
4 mg E2/kg EARIRERTIFEE MY (Acanthopagrus
schlegdi) 4/t (Chang et al., 1994) -

£ % e 77 m| HOE =2 [E MR
(Methyltestosterone, MT) &5 FH#3E » BEfE(H AT
%L fi (Rachycentron canadum) ~ B = & 77 L5 £
(Oreochromis mossambicus) k¢ = Bt 4 B £



W

38 EERE

(Epinephelus fario) ZEfa %81t (Kuwaye et al.,
1993; Al-ablani etal., 1997; Kuo etal., 1988) - DIfiEig
a3t (E tawina) Foffil #ERE 0.5 - 5 mg MT/kg £
FBHE ATEAE MBI (Chao and Chow, 1990) -
AEBLIRERFERRET E2 J MT g - 2k
PRV EEAIME R b WD TR AR Y Frdise
A T e MEME PR R R - T R R A TR R o
ALIRFRET B0 E2 e MT IR 2 Bl i R P ] -
WiFrRetm B s T A -

FORHEL T4

— ~ VR R AR S

E2 (Sigma) J MT (E1#84:3%) & RkAIR -
JBIEVETERNERK - IKEEERT 99.5% WAETEA -
IRy 20 mg/ml - EER-20°CORTEDR - HFIURHS
ZREG®R (BREHIN (Table 1) > EIAFTRIBZ RS
FESETTIERE - BB USINFAIH (Pesquera Pacific Star
S.A) > WRHE SRS D EL Y25 5 min
HE R HEERABNA 240 ml EERKHTREE
2 EIMARATE S 10 min © 58584 - BERGH
FESSANYIRL a3 BT TEPRHTRL - TR B P A K
B E R R EAR o BB R R R CE B
50°C > 4 hr o

Table 1 The composition of the experimental feed

Ingredient g/kg feed

Fish meal 617
Soy protein concentrate 200
a-starch 120
Squid meal 50
Fish oil 10
Minerals 2

Vitamin 2

Calcium Phosphate 0.5
Vitamin C 0.5
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Table 2 Sex differentiation in cobia after consuming feed with 17p-estradiol (E2) added at various doses (0 mg, 5 mg,
and 50 mg/kg feed). The data represent gonadal sex percent (%); dph: days post-hatching; UN, undifferentiated (n=10)

Treatments and gonadal sex percent (/2/UN) (%)

dph
0 mg 5mg 50 mg
55 0/0/100 0/0/100 0/0/100
71 0/30/70 0/40/60 0/70/30
85 20/70/10 10/80/10 10/80/10
99 20/80/0 10/90/0 0/100/0
120 40/60/0 10/90/0 0/100/0
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Table 3 Sex differentiation of cobia after consuming feed with methyltestosterone (MT) added at various doses (0, 1,
5, 25 and 75 mg/kg feed). Data represent gonadal sex percent (%); dph, days post-hatching; and UN, undifferentiated

(n=10)
dph Treatments and gonadal sex percent (/2/UN) (%)
MT 0 mg MT 1 mg MT 5 mg MT 25 mg MT 75 mg

45 0/0/100 0/0/100 0/0/100 0/0/100 0/0/100
71 0/0/100 0/0/100 0/0/100 40/10/50 30/0/70
100 30/50/20 50/40/10 80/10/10 100/0/0 100/0/0
130 40/50/10 30/70/0 30/70/0 100/0/0 100/0/0
145 40/60/0 40/60/0 80/20/0 100/0/0 100/0/0
160 40/60/0 40/60/0 80/20/0 100/0/0 100/0/0

- (L SN g

Fig. 1 Transverse sections of cobia gonadal tissue, stained with hematoxylin and eosin, after consuming feed with17p-
estradiol added at various doses (0, 5 and 50 mg/kg feed). (A) 55 dph, undifferentiated gonad (0 mg/kg feed); (B) 71
dph, undifferentiated gonad (0 mg/kg feed); (C) 85 dph, differentiated gonad, arrow represents the oogonium (0 mg/kg
feed); (D) 85 dph, testis, arrow represents primary spermatocyte (0 mg/kg feed); (E) 120 dph, ovary (0 mg/kg feed); (F)
120 dph, testis (0 mg/kg feed). Scale bars: A-B = 100 um; C-F =300 um.

Fig. 2 Cobia gonadal tissue,
stained with hematoxylin and
eosin, after consuming feed
with methyltestosterone (MT) at
various doses (0, 1, 5, 25, and
75 mg/kg feed). (Left) Ovarian
tissue of cobia fed 0 mg MT
(160 dph); (Right) testicular
tissue of cobia fed 0 mg MT
(160 dph). Scale bars = 200 um.
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Fig. 3 The growth of cobia fingerlings given feed with 17p-estradiol added at various doses (0, 5, and 50 mg/kg feed)

(n=10). The bars show mean + SEM.
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Fig. 4 The growth of cobia fingerlings given feed with 17B-estradiol added at various doses (0, 5 and 50 mg/kg feed)

(n=10). The bars show mean + SEM.
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Effects of Sex Steroids on Gonadal Differentiation in Cobia,
Rachycentron canadum

Yen-Hung Lee!”, Cheng-Tse Lin', Wei-Neng Huang', Yu-Syun Gao'
and Kai-Lun Chou!~

'Tungkang Biotechnology Research Center, Fisheries Research Institute
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ABSTRACT

Monosex, all female or all male progenies, is important in fish production to increase the benefits to the
aquaculture industry. Cobia (Rachycentron canadum) is a potential candidate for sea-cage culture in Taiwan. In
this study, the sex steroids estradiol (E2) and methyltestosterone (MT) were added at various doses to the feed of
cobia to control its sex. Gonadal sex differentiation of cobia larvae was apparent 50-70 days post-hatching (dph).
Gonadal differentiation was promoted by the administration of sex steroids. The feminization rate of cobia fed a
commercial feed with E2 added at doses of 5 and 50 mg kg™ was 95% and 100%, respectively; the feeding periods
were 55-120 dph and 55-99 dph for the low- and high-dose treatments, respectively. The masculinization rate of
cobia given feed with MT added at doses of 25 and 75 mg kg! was 100% in both cases for a feeding period of 45-
100 dph. In conclusion, our results show that the sex of cobia can be controlled by exogenous sex steroids and our

protocol can be used in the breeding and reproduction process of cultured cobia.

Key words: cobia (Rachycentron canadum), sex steroids, sex differentiation
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