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170-MT  17B-E,
Cypl9alb  FoxI2 ,
1
1.1
1.2
170-MT  17B-E, Sigma , Trizol Reagent
Invitrogen, M-MLV Reverse Transcriptase
Promega, Tug™ DL2000 DNA Marker Takara
SYBR RT-PCR Bio-Rad

1.3
170-MT ,
50 100 200 pg/L ; 17B-E,
, 100
200 300 pg/g ,4°C
320 cmx200 cm*x100 cm
(26£1)C, pH 7.2, ,
24h
2d , 3
170-MT , 3
17B-E,
1 , 500 30d
R 1—2d 6 Bouin
12 18
24 30,200 pg/L 170-MT 300 pg/g
17B-E, 4 ,
Cypl9alb  FoxI2
14
Bouin
; ; ; 6—8 pm,
HE , Leica DM 60008
Cypl19alb  FoxI2
Cypl19alb
FoxI2 , P1 P2 P3 P4 ,
Cyp19alb FoxI2
B-actinF  B-actinR f-actin
(GY
RNA,
2ug RNA 0.5 uL,
Pl P2 P3 P4
Cypi9alb FoxI2 , Bio-Rad
SYBR PCR
PCR : 95°C30s, 1 ; PCR
: 95°C 5s, 55.9°C/54.9°C 5s, 72°C 10s, 39 ,
65—95°C
1.5
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TRIEE, LT8G f-actin RN S, KOEPT 40 43 47d
L DAL A 0 Rk i, 45 R DO S £ A5 v R (M 2.2
eantSE)ER N . ML O BeiE % K A SPSS 17.0 #fit 88%,
11788114 5 () e 3 ~EAA B E
;jfrﬂﬁ, RIOOKE, P<0.05 R RARHENE 5 v 83.6%86.6%,  17p-E,
T 84%—88.4% ,
2 (P>0.05)
2.1 € 2
170-MT (50 pg/L) (100 pg/L) (200 pg/L) 170-MT
0, o, o,
(50 pg/L) (100 pg/L) (200 pg/L) ; 4% 0%  76%,
o,
16( 1) (44%) ,
16 20 22d( 22), (P<0.05) ;
18 18 24 25d, (100 pg/g) (200 pg/g) (300 pg/g)
22 22 30 31d , 170-MT 17B-E, ’ 66% 74%
78%,
30( 4) 30 28 26d( 5), (P<0.05)
40 40 37 35d 2.3 Cypl9alb  FoxI2
PR, 25 170-MT (200 pg/L)Fl 17B-E2(300 pg/g)kb i
et l/a- Hg -Ep ng/g
100 pg/ 200 pg/ 300 pg/ , . e
(100gle) (200 nele) (300 ng/e) T, BIEHE Cypl9alb 0335 0 8% & Tt el
16 14 134( -3), (ERAE, B 1) 17a-MT 4P JS, Cypl9alb (H3
22 20 19d ) EAE S 18d i8S, I I BB R (P<<0.05);
30 35 {H 17B-E, /e, Cypl9alb K EAE MG 12d
35d( -6), ewmr, JFRFE® TGS NE A (P<0.05),
F 1 WNEPFEE Cypl9alb T Foxi2 FixFFHBSIY
Tab. 1 Primers for expressions of Cypl9alb and FoxI2 in C. fuscus
Primer Sequence (5'-3") Position (bp)
Pl ACGCTGTCCATCAGTCTGTTCT 90—111
P2 CAGGATGGAAACGCAGAGATT 247—267
P3 CGGAAATCTCTCTTCGGTG 89—108
P4 GCTCCCGCTCGTCATTTG 216—233
B-actinF ACCGCCGCCTCTTCCTC 145—261
B-actinR TTCCACAGGACTCCATACCCAG 259—280
F 2 17¢-MT F1 17p-E, 3 #8 F 85 MR L B 5210
Tab. 2 Effects of 17a-methyltestosterone and 17f3-estradiol on the sex rate of C. fuscus
. . v P
Traetment (ug/L) Male ratio (%) Female ratio (%)
44 56 0 1
50 54 0.014 0.131
170-MT 100 70 6.928 0.018
200 76 10.67 0.004
100 66 1.053 0.089
17B-E, 200 74 3.569 0.034
300 78 5.472 0.016
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Fig. 1 Effects of 17B-E, and 17a-MT on Cypl9alb expression [14],
during the sex differentiation of C. fuscus
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Fig. 2 Effects of 17B-E, and 17a-MT on fox/2 expression during
the sex differentiation of C. fuscus
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EFFECTS OF SEX STEROID HORMONES ON SEX DIFFERENTIATION OF
CLARIAS FUSCUS

LI Guang-Li"?, DENG Si-Ping" %, WANG Wen-Da" 2, SUN Jing"*, WU Tian-Li"?,
SHI Shang-Li"* and ZHU Chun-Hua'*

(1. Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China; 2. Key Laboratory of Aquaculture in South China Sea
for Aquatic Economic Animal of Higher Education Institutes, Zhanjiang 524025, China)

Abstract: Clarias fuscus, a common freshwater fish in China, was selected as our experiment material. Two-day juve-
nile C. fuscus was divided into two groups. They were immersed in different doses of 17a-methyltestosterone (50, 100,
and 200 pg/L 17a-MT) or fed with 17B-estradiol (100, 200, and 300 ug/g 17p-E,) for 30 days. Effects of 17a-MT and
17B-E, on survival rate, sex ratio, gonad histology, and Fox/2 and Cypl9alb expressions were examined by mor-
phologic observation, histology and Real time fluorescent quantitative PCR during its period of sex differentiation
(2—30d after hatching). The results showed that 17a-MT and 17B-E; had no influence on survival rate but affected sex
ratio and the time of gonadal differentiation. Doses of 17a-MT at 100 and 200 pg/L produced more males (70% and 76%,
respectively) than 50 pg/L 17a-MT (54%) did (P<0.05), but no significant difference in sex ratio was observed between
the 50 pg/L 17a-MT treated group and the control group (56%). In addition, the former accelerated the occurrence of
primary spermocytes for three and five days, but deferred that of ovarian cavity for four and six days, and primary oo-
cytes for eight and nine days, respectively. In contrast, doses of 178-E, at 200 and 300 ng/g produced more males (74%
and 78%, respectively) than the control group (P<0.05), but no significant difference in sex ratio was observed between
the 100 ng/g 17B-E, treated group (66%) and the control group (56%). Dose of 17B-E, at 200 and 300 ng/g accelerated
the occurrence of ovarian cavity for two and three days, and primary oocytes for one and three days, respectively, but
deferred that of primary spermatocytes for three and seven days. The expressions of FoxI2 and Cypl9alb showed that
dose of 200 pug/L 17a-MT increased the expression of Cypl9alb but inhibited that of Fox/2. However, dose of 300ug/g
17B-E, increased the expression both of Cypl/9alb and FoxI2. The results suggested that Fox/2 but not Cypl9alb in-
volved in mediating sex differentiation directly in C. fuscus, and 17a-MT inhibited but 17B-E, promoted the expressions
of Foxl2 to influence the estrogen biosynthesis, which controlled the sex differentiation. However, Cyp/9alb played an

indirect role on sex differentiation by acting on the hypothalamic-pituitary-gonadal axis.

Key words: Clarias fuscus; Sex differentiation; 17a-MT; 17B-E,; Cyp19alb; Foxi2
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170-MT  17B-E,
Plate Effects of 170-methyltestosterone and 17f-estradiol on the sex differentiation of C. fuscus
1. 16 ;2.200 pg/L 170-MT 22 ;3.300 pg/g 17B-E, 14 ;4. 30 ;5.200 pg/L 17a-MT
26 ;6.300 ng/g 17B-E, 35

1. Ovary on day 16 after hatching; 2. Ovary on day 22 treated by 17a-MT; 3. Ovary on day 13 treated by 17B-E,; 4. Testis on day 30 after
hatching; 5. Testis on day 26 treated by 170-MT; 6. Testis on day 35 treated by 17p-E,

(e]@ ; SG ; SD

OC showing ovarian cavity; SG showing spermatogonia; SD showing spermatic duct
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