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IR, Aba R, W, WEMS, ARN, FHAN

1. B, KRR E R RS H AR PL, i 201306,
2. HEKPERIEDT I B RRIT A = IISE A, A AR SRR I B A SRR ] 5 3000 T S S0 2, 4R T 510380;
3. TIEE B R 2K 2408, WM B % 453000

WE: NERH K OB (Micropterus salmoides) & B ESH AR, DIHEE 15 d K4 (15.120.09) mm AR O
ORI S, AR HSA 170-F EEZEIMT)A BARFERE 60 do Fk MT B850 0 mgkg (MTO0),

50 mg/kg (MT50)H1 100 mg/kg (MT100), F3A7HXTK BRSNS IR & & SO IR R & G
R BRI B2 . 25 SR B, MTS50 F1 MT100 20 K 171 2R () A< A A 24 8 35 IF MTO 41(P<0.05), MT50 Fil
MT100 ZH A HEMER LS 100%, W3 T MTO 4H(45%); TEMAZID) I R, MT 75 AR5 10 A BEME 0 vk IR 251 5
MTO ZH A AR, 12 T s 2500 5 235 5 7, M50 1 MT100 20 AR 38UME £0 1 7 v M — s 0 2 1 19 B 35 T MTO
4 M 411 (P<0.05), MTS0 20 A HilifE f0 S2 [ A9 7 5 2 3% = T MT100 41(P<0.05), 5 MTO 4L ff G i 3 2% 5 (P<0.05).

U4, 5 MTO 41 ME G AH L, MTS0 Hl MT100 21 A= BLUE (P I i Dmre] 1 Gsdf B R 9 2 557K F W3 E R (P<0.05), i
FoxI2 F Cyp19ala FER ) FRIKKT 3 T I/ (P<0.05), FFFRAS AR, MT IR R A 205 2 LS 15 d R MEPE

R R i Sy A PR AN, S FLAS N 50~100 mg/kg. ASHIFSY R K 1T R 6 4 AR B B B T A

KB 170- T RESEE, PRIVHE, RS, PSRRI, JENRIA

RESES: S961 XERFREED: A

K O i (Micropterus salmoides) X HR JITH fir |
K& F &5 H (Perciformes), K FH##H Cehtrachidae),
BbifE, BARBTESE . JTOALEE . AR AORE
BERAMIRIE SR A, W) KIH T E IR
MW, G B AR R O R B SR S RS BT, =
2020 AEE X 47.8 J7 1 FEFH X BB R 1
At WV B R TR R BEE K R
AR A R, AP = O RCh ] 203 AN K L K
REERZZ P, fil, ARSI T
A KRB BB B O R L B
5°(GS01-004-2010)F1fILff 3 *5°(GS01-001-2018),
ezl 1R 1 SRS IR A M A PR R R, (BT T
Fe T 7 AR A X R AP IR K. B

Yrim B ER: 2021-02-20; f&iTHER: 2021-03-17.

TEHE: 1005-8737—(2021)09—1109—09

OIS E 3 Ny N S RREY /21 S NS g N S e
B, PRI R ST, AN R b K
XXOMEPE I 1 Rl i g XX AR B £, 5 1R
1) XX MEAFEATRCNT, A 4ok R 65 A, BY
A AT S H i K 1 Bt i AR A 1 s 4

17a- H % 52 i (170-methyl-testosterone, MT)
TN AN SRR R —, A EHEmYE
PRV B T B SR T R MBI R T g,
HAET, MT B28hiES T 2@ (Oreochromis
spp.) . 1t #ita B Pelteobagrus fulvidraco) T i)
(Oncorhynchus mykiss) % 22 Ff 8 28 K H P 306 7
DI ARAS ) s BRIt DO 2 F20E . WFSR R,
MT 322230 i 52 ) £ R i PR 2 T i R & i,

BEETHE: WiTa Lok ™) H Ak E B RRHE £ I (2016C02055-3-1); 1M iiRHE 1815 H (202002020018); 1 E K 7= #}
SEWEST B P ok N 25 MR I T SE AR 45 3% & 19 (2021S1-CG1); [ S IR K /K 77 Fft 5 %% IR 15 H (NFGR-2020).
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W — % (estradiol) . Z2 [ (testosterone) 55 7K - 1 iy
7 S M RN Sun ZEURR ST R B, Al
B AT 40 o) 550 75 S A 2 B B R £ (Oreochromis
niloticus) % MEit FE vh, S50 20 e A IV Hh b
(1 & E AR X AL £ Chi AU ST R BN,
SN 40 mg/kg 19 MT 42 W 25 4 /= s B0 (Culter
alburnus) ML P2 TR 14 7 &, 5 5 ME 1 R 60 5%
Mo BRIEZ AN, MT A ] 380 4 5 o) A 140 28000
AAH DG PR () 2 3R AR A f0 2 e A PRl B . Bl
BB MT i S v % A fo 5 e e rp R R,
STEG A MEAPERR T P450arom FE R ARk KA
Xof R £ 525 T 0, T D] 5 PR R IR 7K 0
3 L EA G MT S
(Gambusia affinis) 28 d J5, &I MT AbHZ] SL5;
PR Cypl9a FEP B FRIKIKT- B AL T X iR
MR, BTk CUSUE T MT $E0E2 i 6 40 d
Je, 50T RRZH M FA R b, SO A A SR £ P R
FoxI2 1 Cyp19a SN IR B E T8, 1 Amh Fl
Dmrtl &R 3 LM,

Huj, A XT MT 55K 1 B o5 1 i) bt
SE4iE , Arslan U9 Garrett! VF1 Porter! 5%
KB, EHIR)E 21~40 d @ H 50~60 mg/kg ) MT
7, i SRB8UORAME, BA A% EAR
4. ik, AR 15 d B9K H B E S
FEXTG, AN FIHREE MT A RMENE, B XK
FI R A ) oAk SIS T B 3R AR G SR R R GR 1Y
s, T — 25 58 3% MT 1755 K 10 SR %% I rt fF
5%, BFEN R HBE R R R ROk

1 #MEEFE

1.1 LmEHEE

SCE I H AR P AR A BRAF, Bk
T A ELA [ 1L o0 208 0 K 1 SR B K A A0 1, i
ARFR 7000 L 1 BE K P 9155 . 91,
H $5 W F=4F s (0 3 R T4 BOK ™ F2 50 A R
A)) 3 R(8:00, 12:00. 17:00), FMEE2y LAk E
HH 20%. FMEEHE 10 d )5, FTFHREE AT
A D OB B 1) 0 52 56 1 ) et FH P T D2 1
A K SR A BRA R, 96 5 18] [ R g
HEEWE 3 WK, KGR H A FAF d i, 48

ke, Uik S d R e A T RSk
1.2 ISR AL i & 17 37 it 12

SCgR R T H MT W B SR PR A R
(M), BE MT R0 (RHAR). 50 mg/kg F
100 mg/kg (LA Ff&iF#K MTO. MT50 #l MT100) 3 4~
WeRE A, FREC—E f i MT W RTE 95%1Y 2,
Bc % 5 mg/mL BIEE, 4 CARAE & o BE i Rt
BT T 95 % 1 £ B Y30 A e 22 o FH W B BT
ME RS El-Greisy USR] 2 B2 w55 v F
ATHECH], SBI5IWHE R RL b, 42 CHET 4 h, Xf iR
AR B AR TN MT 1 95% B Il R A
Be il 52 T, A kR TR AR

B HEREFERN 1 TRANMMEKAS.1£
0.09) mm . & (40+0.1) mg]BEHLF Hy 3 S SEU 4,
B 3AFEAT, A BIE T 94 M (3 mx2 mx1.2 m)
AT IR DR R, B MAEZY 1000 B 5540
A, A H 2 91HE 8:00, 12:00, 17:00 MU fmE 3
W, FERRIEMEEREEZY 30 min, DUEIERR 4
T, MR MREIME , KIFE BRI AR
K, SERIE AR (27£2) C L pH 7. G
12 h: 12 h, FEFEHIR 60 do
1.3 RERSH

SCEGIH R AR R 20 d 05 1 IR A4 525K a1 A
KRR B A TR 245 G, 25 24 h, M&F
AL BEPLET L 24 RSCI 0. (R4S 8 &) BTHL
il %k, RS AN 40 DNA - $2 HUa )
O A RBAREA A A, ) HUE K
ZH DNA, F| FHAS IS4 B 445 19K 11 B o 1) 4
FE SNP ARICCRATFETR), KRR 1 B 55
Pt ) AT HERR S8 o ] MS-222 R i ik
R R KR AE LR, & 4 h, 3000 g &> 20 min,
W -5 —80 CARAFAT FH o Bt i B B PR i, 3B A
PRI 25 2 0 e 1 301, 8K i it P AR SR KR
BCHS A P IR v g 0, o I — 2 TR AR A
R UR, TR A-80 CIRAE# A, FTHEUE
RNA, 7 —FHA 4% 2R PO 3 R ZELE
IRAEDBHE A R D) E E 24 h, SR)5 B4R 70%
B, HTHEALS Y R
131 BEYE MENRAEEE L E LB
Ko ZHAERBW ., AWEMEESY) R (EE



559 4]

JA G RG - 17 o0~ FY i S G R 1T PR B 2 K R MR R RS2 ) 1111

5~8 um), ok fnpPERR =/ DR 3 AR B,
DR &AL MHE RO, i1 Leica
DM2500 BMBIMELH AR, HZ M8 Rhody 21
%) 7 T LR AR S

1.3.2 MiFE"EMEMSIENE MRENHE
i P ke M S £ A £ DL R Ko A £ ) 1
TH PR REHLPEE 3 B )i A7 M — B A B2
T RE o M R S A e N A SR FH T IR B
PitAT, WG B et R YRR R F,
iz FE UL B EA TN A

1.3.3 RNA HRERBEEEREST MRE
) RNA A Pk 5206 41 A= B £ Fn xR 2
W45 6 FR(EEAMAE 2 ). i Trizol (AT
M AERHE A PR /)48 MR B RNA, 42K
() RNA FE S EE 1%35 BEWH R M FL DROR I o o, T
Je i FH AR X (Biotek Cytation 5)6 Hok &

FRYEAF & UL, i PrimeScript RT reagent
Kit with gDNA Eraser Rl & (TaKaRa)¥f
1 ug A RNA HE R cDNA, 56 41K 20 20 pL,
R 45442k 42 °C 2 min, 37 °C 15 min, 85 C 5 s,
¢cDNA 5 B & 10% )5, i 1 SYBR"Green
real-time PCR Mater Mix plus (TaKaRa) Fl
Bio-Rad CFX96 filt #% i ll & 4t £ 17 Real-time
PCR, Real-time PCR & W& & (20 pL)faff: 2 uL
¢DNA, 10 uL SYBR, 7.2 pL ddH,0, 0.4 uL iF [ #l
K5I8 o RN 2 R 95 CHIAEM: 2 ming SR)A
95 CA5PE 10's, 60 CiE K 10s; 72 CHEfH 10s, T
40 K, fJa 72 ‘CLEMH 10 min, LA B-actin AP
IR, RH] 2 0GR, IR A
F B-actin [FIEACEE, AHESE A6 9 BT AT
S BRI MR BEARA R AT G, 51
YW 1,

R1 WREESIWFT

Tab.1 Nucleotide sequences of real-time PCR primers

A SR TS ET 514 Bl 514

gene GenBank no. forward primer reverse primer
Foxi2 ACD62374.1 5'-CACTCGACCCAGCCTGTGAG-3' 5'-GCCGTCTCCTCCGAACAAGG-3'
Cypl9ala ABL64075.1 5'-GTGAGGCAGTGTGTGCTGGA-3' 5'-CAGCCGCAGCTCCACATCT-3'
Dmrtl CAQ52797.1 5'-GCTCCCGCTGTAGGAACCAC-3' 5'-CCTGAGCCTGCTGCCTTCTC-3'
Gsdf 120545463 5'-AGCAATGCCCACAGAGCCAT-3’ 5-GGCTGGCAGGATGGATCACC-3’
p-actin XM020651307.1 5'-AAAGGGAAATCGTGCGTGAC-3' 5'-AAGGAAGGCTGGAAGAGGG-3’

1.4 HESHIT

JIT A E i 34 LV 35 {8 45 1 2% (X £SD) 3R K,
25 SPSS19.0 # M #E AT BN &R I 2 7 ¥,
Duncan’s £ & L ATl 25 5, P<0.05 FnZE
S

[\
S

0 MTO (X fR4H)
£ BMTS0 12, 748D
215F mMT100
>
= a
210} b ¢
g a
Q
3 b b
Al
é I ﬁ T “

0 20 40
H: K H#8/d growth days

2 HBRE5HH

2.1 HRPHEMAFRE MT X KOBHEKE
A

AR E ) MT #0585 60 d )5,
S AR AR AL AN 1, 455 B, Mg

201

O MTO (% HR4H)
E & MT50 n=12;x+SD 2
S 15- mMT100 1
=
5 b
S c
S 10F
L0 a
il
® 5t b b
a b ¢
0 20 40 60
A H#%/d growth days

Bl HARPEINASEWRE MT %K R 65 4K AR S 152 m
1) 1 8% 2% 201 18] 7= B AN [] 22 75 41 1] 25 5 2. 3 (P<0.05).

Fig. 1

Effects of different concentrations of MT supplementation on the body length and weight of Micropterus salmoides

Different letters between the treatments in the same period show significant difference (P<0.05).
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%28 %

9520 RZE 60 RE5HR, L d 505 o iy AR A
) FH T MT0 41(P<0.05), % MEEE 20~40 KT,
MTS50 ZH A1 MT100 21 556 £ 14 pA < R A 5 34 T dd 2%
ZF(P>0.05), ff A R I ] LE K 2 60 d BF, MT100
20 S A0 A AR AR 2T MTS0 41(P<0.05).
2.2 MREEFMERARZE

PERRIE A5 LA S AU PR S 25 R L3k 2,
R IR, MTO AR HEM: LLEI R 45%, MTS50 F1
MT100 048 100%. PERRAZIUI R Bon (& 2),
SRR MM TR E e ek B IS, H
K B85 40 5 06 HE A %) e e AR B, . MITO AL B £ P i

Bl 2 HRAE A B

w0 A A R A RE A, 1 S 6 2 A A £ 4
i RS IR i A a) B 4H 40 &, R R A,
TERG A RIE T — s fks /it

F2 HRPFMAEREMT K OREHER LA
Tab. 2 Effects of different concentrations of MT supple-
mentation on the sex ratio in Micropterus salmoides

n=24; %
2413 B2 morphology 4141 histology
Eroup kit female MEPE male MfEPE female HEPE male
MTO 55 45 55 45
MT50 - 100 _ 100
MT100 - 100 - 100

MT X R 1T SR P fi 4544 114 52 )

a. MTO 41 f; b. MTS0 Z14E FUAE A ¢ MT100 ZH4E FMEf. Spe: K BEAHMI; Spe: AR ANAE; SL: A/t
Fig. 2 Effects of different concentrations of MT supplementation on the structures of gonads in Micropterus salmoides
a. Male in MTO group; b. Physiological males in MT50 group; c. Physiological males in MT100 group.
Spc: spermatocyte; Spg: spermatogonia; SL: seminiferous lobule.

23 MmMiFRE_EMERSETL
LI HOE — B RS2 S AR A 3 Bs o ME
TR E T, MTS0 F1TMT 100 2 25 Bk fa HE — B

500 -
n=9; x+SD
[<=N
400 o
°
‘-g b
£300L b
o
?
5 200 -
S
it
11100
£
O 1 1
MTO MT50 MT100
2151 group

i AR TN IR M £0.(P<0.05) ., S & BRI E
7R, MTS50 21 A PR e £ SE TR 75 i 25 T MT100 21
(P<0.05), {HY35 X} AL A0 8 3% 25 55 (P>0.05).

150 -
n=9; x+SD
2
5]
g 100 | 2
% ab
L
£ b
Eb 50
E
Ht
0 1 1
MTO MTS50 MT100

2135 group

B3 HARP RIS B MT %R 1 8 8% i 75 v ol 5 S ) 55 £ 19 52 1
AR BRI 2H ) 22 57 1 25 (P<0.05).
Fig. 3 Effects of different concentrations of MT supplementation on the serum content of estradiol and testosterone in Micropterus salmoides
Different letters indicate significant differences between groups (P<0.05).
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Jo) R 5E:17 o1 Y5 552 T T RS 1T B A R B PR R 5 1113

2.4 HASUBXERNRIEIEN

LR Dmrt] F1 Gsdf B3k /K .35 FyE, m5om

W MT J5, 5XFH4 MM, MTS0 F1 BT ML LI FoxI2 F1 Cypl9ala 3k

MT100 21 A= B £ PR iR v 5005 35k & Ao AR A 56

03 b
Dmrtl/B-actin

n=6; x+SD

0.2

X3k relative expression level

0.003

0.002

0.001

0
MTO MT50 MT100
413 group
_. 1.5 Foxl2/B-atin
Q n=6; x+SD
2
=
.2
g 10
5
[
>
3
[5]
-
B 0.5
e
E . b
% 0
MTO MT50 MT100

2451 group

KU S 2 R R (P 4)

_030r b
2 Gsdf/f-actin
- n=6; ¥£SD
g o020}
8 b
g oa0f
g
2 a
% 0.01
#
®
£
MTO MT50 MT100
283! group

2.00 Cypl9ala/B-atin
n=6; x+SD

HFAXTFE3A & relative expression level

MTO MT50
£H51) group

MT100

Bl 4 HARAER A [ B ) MT %P 1) o3 A0 A DG 3 TR 2 3K 19 52 il
AN TR R R 4 [H) 25 5 48 35 (P<0.05).
Fig. 4 Effects of different concentrations of MT supplementation on the gene expression in Micropterus salmoides
Different letters indicates significant differences between groups (P<0.05).

3 Wi
3.1 HRFHRMMT X KOBGERKHNIE
MT 1B —RE Rt s SR, BT
XEVE A3 A7 A S Ak, R 2 A K Rl B A
BRI, BEFERE, AR MT X2
A B R HEAE R, T i ) Y MT J 27 A )
VERP, e Glitn s MT #8570 T 0.2 mg/L
o e AR G, KT 0.2 mg/L WJE 355
mi 24 T ZEARRE SR (Barbus titteya) P I RIT S 45 5
MR, HEFEAN 100 mg/kg B MT REG 4L F H A
K Bk £, X FARR M, MT XK
7 A AR TR R A o B 22 S AR R . TEARHIESR
Hr f# A 50 mg/kg A 100 mg/kg 1 MT 48 4% it

Jei, TR S 6 21 A T 2R B ) R RN R T 1 d S5 IR
FTXRA, X5 #A B Gobiocypris rarus) I
WL e I 5 5 SR AR IO S AN A IF S & PR,
MT I 40 d 4, 50 mg/kg £H A1 100 mg/kg 41
A A AR G 3 225 57 (P>0.05), & 60 d KT,
100 mg/kg H AR AR BT 50 mg/kg 41
(P<0.05), WM AR, vk AR MT %n
5 M X R T B %) A AT o
3.2 HiIRFRAEM MT kO E&5 5L F R
el s Al

W R, MEBFFOWRE . WEIESTTH
i ) A B 175 47 252 ] 2 e 4 ol 0 SR Y 3
A b R Z P Arslan ZU 0 RS 40 d (IR K
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33.5 mm)Y K H BBS5LI 1 o3 Bl AT T HFZE 30 d.
45 d fi1 60 d %0 60 mg/kgMT [RFEMESZLG, 25 7
A ARIR T 49.0% . 48.9%F 52.4%KHEPESR, £
A5 SRR (R X O 1T PR 1] HE nT BE A S o
52 M, Garrett! 7/l FF AR DL BE (50 mg/kg) i)
MT F0E I 35 d (R K 20~30 mm) 1 K 1 B 6 %)
HRFEE 60 d, 25T T 90%MEESS; [RAF Hh,
Porter Sl FHVR 1 50 mg/kg MT (4 5aDEE%T i B
21~28 d (FRK 15~25 mm)By o H BB 65 40 i 474
2270 d MARMLE, AR T 95% M HEME R, X
SO oY 2R A I R T T 4 s [R) 2 K T S
Bl CHEN R 2 — o J4h, AR e R Y
WFFE o K R PR & & AT T8 R
R IR R (3 SRR R WoR, G PEMR
ERIRE 12 d BRI, FE, DN E A
ST RS 20 d B R IR o MOHEWT M R
PR I A3 A DGR R AT BB AE RS 20 d 2
Hl o TEAHEZE R, % R R XA SRR st
ERSHLY /50w i F VM (EN: & 872 SiR cliny I
WS 15 d, 7K (15.1£0.09) mm], Z55E P54 5256
HIERAG T100% 1 HEHE R, I HAFELEE A
SEATHR B, FR b AT UL, K O BRI
KA SaE e RS 20 d Z 0, 7EIE BEE TR
RBT 0] LIRS AP R %

£ 28 LR 5120 Ak DL 26 I 25 24 AT IX
gy, N ERIE IR ST SRR A a0 D S R i
R AR I T A ot 2 R oA O B 7
FEARMEFT R, AR S SR R, S
A B £ PR B 456 M 5 X B 2 A e £ AR AL, E S
5 21 A= B e PR RS SR LIRS R A i A ] B 4 4
X, WA >, AR DI T — A
25 NG /NI, X A 5 AE 5 i (Monopterus  albus)
A 2L R TE RO, I B b B 4 AT RE Y
JRPEDEA R MT Rl &, #ad T K H BepER
TR % B I 4t S B
33 BR MT MHXEEHERENEER
FRiEM =M

O R S A A e o T P A ) P TR
PEMEE R R, EES 50K e
O BEAH M AR T AR R . AR R, 1

il E B ) SR R 22 B 2R M A A 1 b
B, e A ta P B Epinephelu
ssp) & 10 S ME AN A 1) HEPE SR AL L AR R, SR
ZH £ TP OBE T R F AT IR M . FEAS
g, W MT J5, SE90 2 A FHE fo i 5 v
TR AT X R, R B
P2 P i S R 10 O o A (AR e e 1) 0 22
ZBY Wen R AR 50 mg/kg. 100 mg/kg
1200 mg/kg #Y MT 5S¢ MEPE R 1 45 d, Z55R WoR
Wi MT WM TE, S2ER & &R, FREEA
WF5E h, FfE MT BT, MT100 41 1375 H 52
B R E KT MTS0 4. 7EBEMEES (Mugil ce-
phalus)PFIMEYE H A< 88 6 (Anguilla japonica)®
WAL RN UG . HED s BRI Fh IR G2 ] g &
P BT B R IR T A, 00 o v A R A S R 1Y
AP

Real-time PCR 255361, 5% R4 M # A0 b,
SCIG 2 A PR S BV T Dmrel BN Gsdf (3R
IR G S b, S0 20 A PRIGE 8 FoxI2 A1 Cypl9ala
LR FR K- B LT X A M, X5y
127 S AU ST e 2% [ - £ (Betta splendens) )
SRR A R . M T IR b DA SO K
BAHKENFRKFH TR, SMEHELR,
MAG B8 7 A OCHL I R IR A0 Lo, T2 ) sk 1L
MR T, PR ST M & RN el W,
MT A fig 38 3 5% e PR iR B RH DGR /KT St 6
FH PR 58 1 3= BE 1 I S BOKR 11 SR 6 ke A M3 i

Zi ATk, AW 50 mg/kg F1100 mg/kg
17 0~ HH 356 52 ] () e R MR HH RS 15 d B R 1 PR B
60 d, ¥3k15 100%A9 HEPESE . MT 38 FEARME—
et . T FoxI2 M1 Cypl9ala 3R Fik K-l
L Dmrtl F1 Gsdf 5& [H 2635 KPR AR A R 11 Ao
KR o SR, AR ST s R A B A B
VeSS S T IE I, 0T A B fa pe S E
— R E AL BRI TS5 . AR
sy T AR O B R B SR, hkO
PRt LM RO RS T IR
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Effects of 17a-methyltestosterone on growth and sex differentiation in
largemouth bass (Micropterus salmoides)
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1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University,
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Abstract: In order to breed the all-female largemouth bass (Micropterus salmoides) population, 15-day old large-
mouth bass, with an average length of (15.1+£0.09) mm, were fed dietary supplements containing 0 (MTO0), 50
(MT50), and 100 mg/kg (MT100) 17a-methyltestosterone (MT). After continuous feeding for 60 days, the effects
of MT on the growth, sex differentiation, hormone levels, and gene expression variations in largemouth bass were
analyzed. The body lengths and weights of largemouth bass in the MT50 and MT100 groups were significantly
lower than those in the MTO group (P<0.05). The male sex ratio in both MT50 and MT100 groups was 100%,
which was significantly higher than that in the MTO group (45%) (P<0.05). Histological sections of the gonads
indicated that the gonadal structures of MT-induced physiological males were similar to those of wild-type males.
The concentration of estradiol in the physiological males of the MT50 and MT100 groups was significantly lower
than that in the wild-type females of MTO group (P<0.05), while the concentration of testosterone in physiological
males of the MT50 group was significantly higher than that in the females of MT100 and MTO groups (P<0.05).
Additionally, compared to the wild-type females, the expressions of Dmrtl and Gsdf were upregulated, while the
expressions of Fox/2 and Cypl9ala were downregulated in the gonads of physiological males in the MT50 and
MT100 groups. In conclusion, dietary supplementations of 50~100 mg/kg MT could effectively induce the
15-day-old female largemouth bass sex-reversal into physiological males. This study establishes a physiological
male induction method and provides valuable information for the breeding of all-female largemouth bass population.
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