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WE: IR KO R (Micropterus salmoides)HiVEAL 55 Bl 280, B S7 O (o PE A S i i Al hl H R,
% 15 Hi#¥(days post hatching, dph) HARK A (1.00£0.01) cm AU RG4S i X 52, R HEA 178-ME — %
(17B-estradiol, 17B-E,)Tk i1 #% Ui 1H (trilostane, TRY)AY AN T.EC A 1REL, 3 ASLBGA41A R 25 & 4 30 mg/kg 17B-E, .
30 mg/kg TR F1 20 mg/kg 17B-Ex+10 mg/kg TR (fK¥K A 44 >4 E30, TR30 F1 E20TR10), IR RELAR & 17B-E, 1 TR
(%M ©), 60 d 515 1EHEMRAMEI Z, A0 Hr A M 17B-E, A1 TR X 0 BBl A= R PEBE . MEPE L] . PRI R & RS0 ;
12 H RS, SRR 45 S0 2 Ohy Ml A8 7000 X 1R 20 M e £ 1 o A PR AR 2 20, A I P 2 [ 2 R & i . dmrt] R cypl9ala
R RKT R INHE R BEILA LR R, REIMNEMEM#E 60 d /5, E30 A E20TR10 4 A F A= 8 2K F C
2 (P<0.05), TR30 & A F A o vy F 6 FEZHLHL TG i 3% 22 5% (P>0.05), E30. TR30 I E20TR10 4 M1 Eb il 4351 4
100.00%. 0%. 100.00%, C ZHMfEPE LU 53.33%; MR LI 45 2R IR, C 400 A K w0 H-4i i, E30
E20TR10 ZH 5 A4t 0 B0 Bl . BRI A0 M A B0 BEZ0 AR, 1 TR30 4k R & A PR i 12 A e, 25 505020 Phtlk
R & AR 784k, C 2 MEYE LU 46.67%; E30 F1 E20TR10 2H £ £ 4 9 55 % &R 1, 40T 113 14k, E30 #I
E20TR10 ZH O MfE £ 1 375 ' ME — B (estradilol, Ep)7% fi i 35 55 T X IR 20 i £6,(P<0.05), TR30 dART X IR A, {HTG
3 25 5(P>0.05), 45 SZ50 4 1M v 1 %2 [ (testosterone, T)% & i 2 /& T X JR AL M £ (P<0.05) . 5 5% 2 M £ A LE,
E30 Fl E20TR10 HLMEH cypl9ala Fikit B3 LiH(P<0.05), dmrt] Fikid B3FE FiH(P<0.05), % ERTR, ABF5E
M2 30 mg/kg TR RIS MEA, 1HiHEME 30 mg/kg 17-E, #1 20 mg/kg 17B-Ex+10 mg/kg TR 525 2H 24 a] 345k 11 2
B phMEfa . 12 A& PR GO0 SLA T 11 1, Mg b E, & & RO cypl9ala Feik i BIA BNk EH MG K, F3
b Lk B IR
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KT B i (Micropterus salmoides) {5 BRI &,
firij H (Perciformes), 7V H (Percoidei), K [H
Bl (Centrarchidae), i )E, JA /= FIL3EM, H
1983 4E5I AKEEN, HHPOmMER . KA. 5
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argus)MH J& B % 3k 1 (Oreochomis niloticus)* %5
HEPEA R T MENE . 7EFRFE A R D R B 270 H %
(days post hatching, dph)J& %K 128 6 A 4 AR <
PFHEPEN, AN, R R T 06 A S I
PERL, PERRFE AR R AT s 12%0Y, AR FRHE AR R
Hh, AR T K R B R A B i TR AR
RE, DG T FR5E AT Hos2 a1 P
BT, An AR T P R gk G SIS SR )
A B8 37 58 A R s Rk s T

K TR B ) e 2 R XX/XY A,
il 28 4 e VA DG B R 2 — S 5 Rt A M £
(XY-M)PE e S BA 56 Dy g 0 D i £ (X Y-F) o
T, 5 07k 2 o SN IR R 5 S O M £
17B-# — [ (17B-estradiol, 17p-E») L A5 B 47 ) 178
SRR E YT L O 3 3 dph AUBERT
N i (Ictalurus punctatus) 5 25 W& 17B-E,
(60 ng/@)MITAEL 27 d, PR 100%, H Pl
B R, R0 28 5 W ME TR AL U,
WM 20 mg/kg 17B-E, 30 d, 76K P4 ek
(Salmo salar)FML B4 (Oncorhynchus mykiss)H p=4
100% e 217 Voorhees 25U Ui FH A I7] i vk 1 4%
WS L1865 (Salmo trutta)fF 3 T 86% [ MEME L1 .
TEAS B AT B 0 O e fa s, R H S IE R I 4R
T ARAGH R, PO R R 0 I £ 2 2E T A
MW, X AET 8 (Oryzias latipes)! HlJe %
2P 25

TEMERR RS S bt fE b, PR MR XA 5L
KRS TR AR R i i 3p-%2
FL S [ B i 0l (3 p-hydroxysteroid dehydrogenase,
3B-HSD, ME¥Z G L) 19 05 Pk, 4l % 7 38
(trilostane, TR), 1] [P 2 A Rl B AH OC 3 R 1Y
FERKERUME T 11-HFE 2 (11-ketotestosterone,
T-KT) & 2220 et v R e sk, K¢
17B-E, #1 TR [RIBH S i 2 A0k o m] B ) 3R A5 D4 e
i, TERZ B ARfarh, $ i MEBER KT IT BH W 1
PR A T S RE S e o o P

ASZI S HTIF 100 F1 200 mg/kg 17-Es
BRAT TR L Ol £ 120, 8 B0 I T T Rk
BRfi, FEAR T DR fo my AR TR A F A, R
fiff PReAX — [ R, A 38 A R ARV BE 17B-E,

TR AYRDEHZ R 1RSI, PP AN R Ab
BN Az A BE ANV LA 0 52 0, SR iR 2H 21
it A, A R R K R I R
AH K B dmrtl (doublesex and mab-3-related
transcription factor)#ll cypl9ala (cytochrome P450
family 19 subfamily A, polypeptide 1a)i #5251k,
DA by 205 R T A 1 R 1T PR M S T O R
SR BRI B S5 A% 7 AT 4 R e A 4
s

1 #MRE57FE

1.1 ZHAMNRAFERE

SEES F R F RS 1 T ARG ol A R
o), SREFOK IR R G 37k 1 R, BE
FREM AR 1 m, KB 1 m, FFRAH A
1000 J& 15 dph 4K 4(10.0£0.1) mm K 1 2 f44)
1, 2 R 17B-E, (MCE#HY-B0141)H1 TR
(MCE#HY-14281)Ilg H ] M B AE A= B A BR 2
Ao REFEMANSLE AR IET 120 L IR
W, BB S RO FR A, S0 2 AR R 43 R
fn 30 mg/kg 17p-E,. 30 mg/kg TR. 20 mg/kg
17B-E,+10 mg/kg TR, JFf4F E30. TR30 Fl
E20TR10, XL 17B-E, 8¢ TR, 44
HhC, HARE 3 AT 12 MR, 2%
El-Greisy 25 PO 18 1) W55 25 v 15c ) S 56 4 AR A
X HRZE Ak, 7R B kG AR T IR A . B
ME BB 60 d, 2 HIZEREH 8:00, 12:00
F17:00 1AM 3R, &5 K BHE AR EH0 S,
FE ALK o S T SE I I RS B UK I8 (7 mx
3mx1.2 m), ML FHTEELE 12 7%,
1.2 RERSH

I 30 KA 60 KEF, M4 b ks
PHURSE 30 BRI B, & a AR (L)
FURE (WyFa bR, IFTEAR RIS R e AR KR
PR 60 RAF, ML IBEYLRE 30 B
KBy, SRIERASR M REEMMIR, B
TEATCK B RAE, T s e ) v g
HAUHN 4% 22 5 P b (IR 4R A YR
HIRAR), HTHEHE VIR . 60 dJ5S286 4115
IEPAE R, e L e R, E 12 R,
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R FEALIES 30 R fa, PR, fiui i
A sl YRR, s TR % E, WAE 4 C
T, 3000 r/min #5015 min, WML IR
f£ T80 C kA, F T & D i 3 o M — B
(estradilol, E,)Fl1527{ (testosterone, T)& &, fi#
B R — o PR AE T80 CUKAH, TR
dmrtl Fl cypl9ala Fikk, 55— FRERAT 4%
2R EE, FHTHIE HE V1A

PR AR e AR KRR AT

&K HFE 4 K & (specific growth rate of
length): SGR,=100%x(InLy—InL,)/z

& B HF E 4 K & (specific growth rate of
weight): SGRw=100%x>(InW,—InW,)/t

Ly AWIIRRA (cm); Ly LR (cm); Wy Ky
VIR IR E (g); Wy WA KRIAEHE (g); + N 30d,
1.3 HE A&k

it FHBR BE W RG B R AF T 4% 2 W h g Pk
BRADGUBHK, 2808 Wl W H 2U00E T
AL AT, Ul HE 05
ZEISS B 1#%%(Axio Scope. A1) MELIf-4A1E
14 MiEE#MTEENE

R A S 36 28 T & 1 K 1 28 s ) 3% i b o]
U E H S0 A st A £ S ) R A A £

FH A0 M — B (E,) M B2 (T)ELISA 7 & ( F ik
AR A RARME B, & T &8, Efbr
1% (Biotek Cytation5, USA) 450 nm I 1 T il 5 H
W GAE(OD), 38 ik b o i 42 11550 4 A il v B 25 [
1.5 RNA #FmiRRERERERIE

KM Tissue RNA Kit (OMEGA)IRF & ()M
BAEAEDFHCA A AR IPER S RNA, T
DEPC /K, I 1%B5 4 Fll Cytation™ ENO
HTS £ I fieBibriX (Biotek Cytations, USA ) i
RNA SRR . B 1 pg 12 % O MR 1 2 6
FIIXT R 4 PR iR 22 RNA, 28 TaKaRa 2% 5%
&AM cDNA fE MR, (FHFEER IOEE
1% (QuantStudio 6)i#1F qRT-PCR #iill] ,qRT-PCR
RVAKRFR N : cDNA R 2 pL, EFiFEIY4%&
0.5 uL (10 pmol/L), Premix 10 uL, DEPC 7K 7 pL,
20 pL; AT H: 50 'C 2 min, 95 C
10 min, (95 ‘C 155, 60 ‘C 30's, 72 C 30 s, 40
MEF), 95 C 155,60 ‘C 1min, 95 C 155, LA
p-actin fE RS IR, Kl dmrel 1 cypl9ala FEH )
HixtFx R 518(E DFERL MY
ARA R EG

x1 KREESWFT
Tab.1 Nucleotide sequences of QRT-PCR primers

JE[H gene 1E 81514 (5'-3") forward primer (5'-3") S 51 #(5'-3") reverse primer (5'-3")
dmrtl GCTCCCGCTGTAGGAACCAC CCTGAGCCTGCTGCCTTCTC
cypl9ala GTGAGGCAGTGTGTGCTGGA CAGCCGCAGCTCCACATCT
p-actin AAAGGGAAATCGTGCGTGAC AAGGAAGGCTGGAAGAGGG

1.6 HI\HITHH

MRS ESIEL, Excel 2016 HAFHE1T8 7,
FEDRIARNS F b AR HE 27 ki, B s
SPSS 20 i 17 5 K &K Jr 22 43 BT (One-way
ANOVA)MI £ & 35 (Duncan) /3 #1225 8. 5 Pk

2 ERE5HWH

2.1 17B-E, #1 TR IR K OB &£ KA
FEME5 17B-E, A1 TR 4R 30 d #1160 d 5, 7E
X ASETIE Y, E30 A1 E20TR10 ZH 44 Fii A &

LT C 4L(P<0.05)(E 1), TR30 4 A4 FinfAk
i T AR T 3 25 = (P>0.05) (B 1), 5240
Qb B 235 B 45 AL AR A B A AR R ST 4 R
B7R(F 2), 0~30 d i}, E30 # E20TR10 ZH{A& K FifAk
R E A KRR T C 40, TR30 ZH A K Ak i 4 o
K EET C4, 30~60 dit, E30 A K E B K
FALT CAHMMARER AR E T C 4, TR30 4 A
E20TR110 414K AR E i A KR I T C 4.
2.2 MR EEBIFAChE f PR A R 2

3 3 M B A AR I S E T SR fh st A
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8r =30: ¥+ 4r
t e 30; 745D —‘f b #=30;X+SD
. E30 a C a
b a
6 TR30 T 3¢ mmm E30
€ E20TR10 ¢ g TR30 T .
g a a T3 E20TR10 c
B4r T p o 2t
k3 T 2 T
N L
2 | N
T C —l— —l_
: L
30 60 30 ‘ ) 60
fifE)/d time MHfTF/d time
BT 17B-ME T BE(17B-E) AT 9 37 3 (TR X K 1 BB A K () i A 2 (b) (9 52 1)

BRI ) 58 7R 22 53 .35 (P<0.05), ARIA) 5B 378 22 5% A B35 (P>0.05). C A ARNER I 17B-Eo B TR HYXS IR,
E30. TR30 il E20TR10 435 A% 30 mg/kg 17p-E,. 30 mg/kg TR, 20 mg/kg 17B-Ex+10 mg/kg TR 1S54
Fig. 1 Effects of 17B-estradiol (17p-E,) and trilostane (TR) on body length (a) and weight (b) of Micropterus salmoides
Different letters in the same period show significant difference between the treatments (P<0.05), the same letters
indicates that the difference is not significant (P>0.05). C represents control group without 17B-E; or TR suplimentation,
E30, TR30 and E20TR10 represent experimental groups with 30 mg/kg 17B-E,, 30 mg/kg TR and 20 mg/kg
17B-E>+10 mg/kg TR suplimentation, respectively.
x2 KROBHFEKMESEHEERKESIT
Tab. 2 Statistics of specific growth rate of body length and weight of Micropterus salmoides

n=30; x £SD
205 group  WFIA]/ time  {&4/cm length KA 8 A K/ (%/d) SGRy 1A /g weight R E A4S E K % /% SGRy
0 1.00+0.10 - 0.10+0.01 -
C 30 3.90+0.42 4.53 0.75+0.22 6.73
60 5.92+0.41 1.39 2.46+0.52 3.94
0 1.00+0.10 - 0.10+0.01 -
E30 30 3.39+0.82 4.07 0.5240.11 5.48
60 4.95+0.68 1.26 1.93+0.53 4.38
0 1.00+0.10 - 0.10+0.01 -
TR30 30 4.16+0.74 4.75 0.82+0.21 7.01
60 5.95+0.74 1.19 2.53+0.51 3.76
0 1.00+0.10 - 0.10+0.01 -
E20TR10 30 3.57+0.80 4.24 0.64+0.22 6.19
60 4.31+0.69 0.62 1.67+0.39 3.20

T =R B AR A i R A ORI AT

Note: — indicates that specific growth rates of body length and body weight were not counted at that time.

PG, FESG A0 R S T fa, fRIEHER 60 d
J&i E30, TR30, E20TRI10 F1 C 4H (1 Ho 451 3 5]
J100% . 0%. 100%F1 53.33% (% 3). HZ)H
Bon(E 2), C (B 2a)f KR B 9 50 R:4H
Jii, 4 3~4 A-4HfLR% . E30 Fil E20TR10 41
(1 2b N 238t 14 e £ 10 1 iR 24 Hh B — A KR B 2
s, DA SR s R IR B4R . TR30 ZH (& 20) P
PARBTZHEZ N 3, A& LGP RE A

12 H &1}, E30, TR30, E20TR10 F1 C 41 (1)
PEHB 5054 100% . 0% . 100%F11 46.67% (% 3).
fipal 2 B, C Mt 0 EEAL TV I 3a), E30 A
E20TR10 £H iy Phy M £ 7% B 5540 F 11 (1A 3b, 1A
3f), TR30 44 thffa, PEAR AAE R (A 3e). 4l
DY) 45 R B R (A 3), C A (E 3c)bp i e
Tk 0 2 1) B 40 e R /D 8 w0 9 B BE A S, E30 AN
E20TR10 21 £h i €6 119 P B 40 i b F T1-100 3 (& 3d.
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Kl 3h), TR30 414 IV k5 818 3g9).
23 NRARMEROEZESHMBEPEMNTESEETNK
RS 12 A IR I B O M £ R0 X B 2
WEREFOME Y By A T s R R(& 4), 45
Y B, & W R T X MR 2H M £6 (C-F)(P<0.05)
(Kl 4a); E30 Fl E20TR10 4 E, & i &7 T-XF 1R
2H i 1. (C-M)(P<0.05), TR30 Ak T C-M 4, BTG
2R (P>0.05)(K 4a); FLIAR T & &%
& T C-F 41(P<0.05)(&l 4b), E30 1l E20TR10 21 T
FHBEMT C-M 4H(P<0.05), TR30 20 T & #1%
F C-M 41, {HJC 8 %25 (P>0.05)(& 4b).

2.4 12 AtAMhIER O 285 cypl9ala T dmrtl T
T

12 F 1 S 56 2 O fE 0 R0 %o R 2 e 2 i 2L
2 cypl9ala F dmrtl ) mRNA FiE w451 PR,
cypl9ala TEA LA R IBEL B EMLT C-F
2l (P<0.05)(%l 5a), E30 Al E20TR10 £ (1) ik & &
FET C-M 4(P<0.05), TR30 4k T C-M 41, {HTS
352 57(P>0.05) (K Sa); LU0 dmrtl 635
i I 35 5 T C-F 41(P<0.05)()4] 5b), E30 f1 E20TR10
M dmre] ik g BEMLT C-M 41(P<0.05), TR30
LT C-M 41, {HIE I 322 5 (P>0.05)( 5b).

z;l:

£ 3 17p-E, %0 TR 3t 75 B#4%0 12 Ak O 2 a5 450 b 689 221
Tab. 3 Sex ratio of 75-day-old and 12-month-old Micropterus salmoides treated with 178-E, and TR

75 H#% 75-day-old

12 A# 12-month-old

W AR Tewmat W W meiemee BWEG RR WR WG
fish examined testis ovary female ratio fish examined  testis ovary female ratio
C XX/XY 30 14 16 53.33 30 16 14 46.67
E30 XY 11 0 11 100.00 13 0 13 100.00
TR30 XY 16 16 0 0 15 15 0 0
E20TR10 XY 14 0 14 100.00 17 0 17 100.00

A 2

50 pm

A0

a. C 41MfEf; b E30 4I/E IUMEfR; ¢ TR30 4L (L HEfR; d. E20TR10 ZLAE FiUMfEfA. OC: B BEI;
OG: GRJFANIE OO: JNE-AHM; POC: W UPERANNL; SPG: KR AN, SPC: AfE:4H L.
Fig. 2  Effects of different concentrations of 178-E, and TR on gonad structure of 75-day-old Micropterus salmoides
a. Fmale in C group; b. Physiological female in E30 group; c. Genetic male in TR30 group; d. Physiological female in E20TR10
group. OC: ovarian cavity; OG: oogonium; OO: oocytes; POC: primary oocytes; SPG: spermatogonia; SPC: spermatocytes.
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P13 17B-Ey F TR X 12 7 K 11 B G 1 i 45 44 114 52 i)
afllc: C. diMfifa; b Ml d. E30 41fhMfifh; e Al g. TR30 ALt f& 4 ffr; £ A1 h. E20TR10 41 fhMEfi. POC: # 4% BREE 40 i
SOC: WHIRHFANN; MOC: AR HFAIN; OC: BRELIE; YG: BRETIAL; Sg: KiJEAIM; SP: RS ST K540y
Fig. 3 Eftects of different concentrations of 173-E; and TR on gonadal structure of 12-month-old Micropterus salmoides
a and c. Fmale in C group; b and d. Pseudofemale in E30 group; e and g. Genetic male in TR30 group; f and h.

Pseudofemale in E20TR10 group; POC: primary oocyte; SOC: secondary oocytes; MOC: mature oocytes;
OC: ovarian cavity; YG: yolk granules; Sg: spermatogonia; SP: sperms; ST: spermatid.

3 Wi BCE AR, R s, A
K22 2P AE W (A cipenser brevirostrum)
3.1 17B-E, 1 TR X K O R84 KA W, GRS 17B-E, (10, 25, 50 #1100 mg/kg)

MESCR A — PP PR R B IR, FE@2ET pdEk 60 d R LB, BEE 17B-E, e84, j&
bR T S S eE SN AP, BT s WD, Hh 10 R 25 me/kg B4R
BA MR, S i BRI AL R BEX A KOG, T 50 A1 100 me/kg HAk B
G, e A ROR DY W W T A KR, E FRR RN 150 mg/kg 1)
TRIMEAMIEMER R, W1 17B-E,, AT DME#E A K 17B-Ey, %W 30 dph 4% K BHfi(Lepomis cyanellus)>”!
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M —F%/(pmol/L) estradiol

TR 30 E20TRI10

C-M C-F E30

#H group

&l 4

E2M/(nmol/L) testosterone

301

TR 30 E20TRI10

Cc-M C-F E30

#H group

12 3 1% Fh E I 170 20 By e () 0 552 0 (b ) Y 94 32

C-M: XJHRAIMEf; C-F: X HRALME A ; E30: E30 41 OhMfEf; TR30: TR30 1O Mfiff; E20TR10: E20TR10 41 Phff far.
AR RN 25 57 .35 (P<0.05), MR 7R R7R 22 58 B35 (P>0.05).
Fig. 4 Concentrations of estradiol (a) and testosterone (b) in 12-month-old pseudofemale Micropterus salmoides
C-M: male in control group; C-F: female in control group; E30: pseudofemale in E30 group; TR30: pseudofemale in TR30 group;
E20TR10: pseudofemale in E20TR10 group; Different letters between the treatments in the same period show
significant difference (P<0.05), the same letter indicates that the difference is not significant (P>0.05).

=
2 20T
2 a a C_‘y]fl_9a1a
E n=9; x+SD
o =
g 1.5 b
) b
£ 1.0 °
2

05
®
E
B
s C-M C-F E30 TR 30 E20TR10

#H group
5

FEH AT A relative gene expression

1.5 b Dmrtl
a n=9; x+SD
b b
1.0 1
0.5
c

E30
#H group

TR 30 E20TR10

C-M C-F

12 A PhMER O B85 cypl9ala (a)F dmrt] (b)IFEIA

C-M: X BRIt C-F: X ARZHME A E30: E30 ZH fhfE f; TR30: TR30 ZH Pl M ff1; E20TR10: E20TR10 ZH f #ff fhr.
AN B 2R R 22 53 B35 (P<0.05), A RIS B 3878 22 5K 1. 35 (P>0.05).
Fig. 5 Expression of cypl9ala (a) and dmrtl (b) in 12-month-old pseudofemale Micropterus salmoides
C-M: male in control group; C-F: female in control group; E30: pseudofemale in E30 group; TR30: pseudofemale in TR30
group; E20TR10: pseudofemale in E20TR10 group. Different letters between the treatments in the same period indicate
significant difference (P<0.05), the same letter indicates that the difference is not significant (P>0.05).

W% 81 K 0 48 (Lepomis macrochirus)!™ % B,
17B-E, {2k T8 KA A S, Tl 1 oK
P AR . ISR, 38 i I s 34 17B-Es,
24 h J5 BB EALAEK W T RERY, FEA
FEH, E30 Fl E20TR10 SEHG2H i MR fi A 4 22
P, R PR WA s e TR R S Ak
Ranydine, WO TIHRER, RAFEERZE,

WS R X 2R A K B sE e o B W, 5 )
REAHALLAY TR X0 28 K AT ZEUAEH . Villeneuve
L3SV I Sk £ (Pimephales promelas)ii [ 80, 400

12000 pg/L B9 TR J5, f2#E T HEK; Sun 20
f§i 7 100, 300 1 1000 pug/L 4 TR =i F4E A5,
W 4 dph BT ZE 28 dph, HAERKIFARZ
) F R, ABFSEH 30 mg/kg TR ALFEXT K
Ry R KA TCR M, 3 R AR AN ) £ 2 rpog )
HAEKMN TRIREEARKZER.

3.2 17p-E, #1 TR Xtk O 2 &4 14 51 b 5] Fn i fR &
B

01 8 b AR BE AR RS AR, ) ] 2 P
TEME S AR I P HIT, 2 18 15 288 3R Xk Mg Ak 7
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I A5 2 P s M DO, 25 A o e 8 3R o AR
PERRI & & NP, K2k E MR RET, FEfk
HES I 50 A1 100 mg/kg 14 17B-Ey Je, BEMEPERRE AR
ALY EL VY 35 45 6 (Centropomus undecimalis) 45 d
A3 68.42%F1 90% Y MEVE LU o 75 RS
i 35~40 d I}, Al-Ablani P8 RIHIE 100, 200
400 mg/kg 17B-E, fa ki K 11 MR ] i H:
100%MEVEAL; T Garrett™ M AW EERY 17B-E,
(50 mg/kg)Ab B [FIAERTT T 100% M) PR . 7EA
WEoEh, RSR[5 15 dph, fiff
FH 30 mg/kg (14 17-E, [RIREFRAT T 100% 1 5,
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Effects of 17p-estradiol and trilostane on the growth and gonadal
development of largemouth bass (Micropterus salmoides)

ZHANG Dongyun'?, SONG Hongmei’, LI Shengjie’, TIAN Taihang"?, DU Jinxing®, ZHU Tao’, LEI Caixia’,
ZHU Junjie'

1. College of Life Science, Huzhou University, Huzhou 313000, China;

2. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of Tropical and
Subtropical Fishery Resource Application and Cultivation, Ministry of Agriculture and Rural Affairs, Guangzhou
510380, China;

3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Cultivation of pseudofemale largemouth bass (Micropterus salmoides) is a key step in the preparation of
all-male fry. To determine the optimum parameters for the female sex reversal of largemouth bass, establish the
sex induction technique of pseudofemale fish, and prepare all-male fry, juvenile largemouth bass (15 days
post-hatching, 1.00+£0.01 cm in length) were fed with artificial compound feed mixed with 17f3-estradiol (17B-E,)
or trilostane (TR). The diets of the three experimental groups contained 30 mg/kg 17B-E,, 30 mg/kg TR, and 20
mg/kg 17B-E,+10 mg/kg TR, which were named E30, TR30, and E20TR10, respectively. The feed of the control
group did not contain 17B-E, and TR, which was named C. The effects of 17B-E, and TR on the growth
performance, female ratio, and gonadal tissue development of largemouth bass were analyzed after a 60-day
feeding period. At the age of 12 months, the blood and gonadal tissues of pseudofemales in each experimental and
control group were collected to detect the concentration of sex steroid hormones, expression levels of cypl9ala
and dmrtl, and ovarian development morphology. The results showed that the body length and weight of the E30
and E20TR10 groups were significantly lower than those of the C group (P<0.05), whereas the body length and
weight of the TR30 group were higher than those of the control group; however, the difference was not significant
(P>0.05). The proportions of females in the E30, TR30, E20TR10, and C groups were 100.00%, 0, 100.00%, and
53.33%, respectively. Gonadal tissue sections showed a large number of primary oocytes in the ovaries of group C.
Ovarian cavities, oogonia, and oocytes were observed in the E30 and E20TR10 groups. However, males in the
TR30 group showed no sexual reversals. At the age of 12 months, the proportions of females in the E30, TR30,
E20TR10, and C groups were 100%, 0, 100.00%, and 46.67%, respectively. Tissue sections showed no
pseudofemales in the TR30 group. The ovarian development of pseudofemales in the other experimental groups
was at stage II. The concentration of estradiol and expression of c¢ypl/9ala in each experimental group were
significantly lower than those in the control group (P<0.05). In summary, largemouth bass pseudofemales can be
produced using the hormone concentrations utilized in this study. However, during the breeding period, the
estradiol content and expression of cypl/9ala in the pseudofemale did not reach the levels observed in normal
females, leading to ovarian retardation. This study provides foundation data for optimizing largemouth bass
feminization.

Key words: Micropterus salmoides; 17B-E,; TR; gonadal development; growth; pseudofemale fish
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