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, 100%) ( HSI= LW/BWx100%),
(131 3 ,
20~28°C!* , , -80°C vig
) mRNA ; 6 ,
) 5 6 N BOuin
() 1.2.2
, , , 54~56C , ,
(157161 6 8 um, HE
[17-18]
1.2.3 SPC SPP
E, T , SPP E, T , SN-684
SPC , RT-PCR ( )
vtg mRNA , vtg (cpm/min), E, T E;
mRNA , T 2.1 pg/mL 1.9 ng/dL,
7.7%  7.4%,
SPC ,
MTB R
1 ( )
1.1 ,
( )
, (316.3£70.3) g, (21.4+
2.0) cm 5 mx4 mx1.3 m SPP Van Der Lingen !
L, , (20+1)C, , , 02 mL 20% TCA2.0
1 , mL, 30°C 10 min, 3 000 r/min 10 min,
, 60°C
1.2 - - Vv vr=2 2 1)
1.2.1 3, 2.0 mL ,
20 , 23°C 26C 29°C 2h 5 0 5
(so0L) , , 24 h , 10 25 50 100 pg , 1.0 mL 2 mol/L
1042, 2/3 NaOH, 20 min , 1.0 mL 2
O ) 3 6 , 6 , mol/L 2 mol/L 2 mL NaOH 2 mL
, 1~2 mL, 4°C - vV V=1 1) 04 mL 0.2
4~6 h , 6 000 r/min 5 min, , mol/L 1 mL 40 mmol/L ,
-20C SPC SPP , 3000 r/min 10 min, 1.0 mL,
; (GW) 0.16mL ( ,05¢g
(LW), (GSI=GW/BWx 1.25 mL , 1 mol/L
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100 mL), 3.8 mL 2% , , ; 65~95C5s, 1
, , 650 nm , 1.3
PCR ¢
2A¢ vtg  f-actin
1.2.4 vtg , [S-actin , vtg
GenBank vig SPSS 17.0
P1 P2 P3 P4, (ANOVA),
vtg (  BLAST ) 0.05; Duncan’s ;
P5 P6, + (x+SE)
vtg 5
[S-actin ( KC161966)
p-actinF  p-actinR 2.1 GSI HSI
(D
2 , ,23C  26C
R1 HEEHEAE vig cODNA FFIH B RENREFRASIH GSI ,
Tab.1 Primers used for cloning and expression analysis of . 5
vtg in Scatophagus argus (P>0.05), 29C  GSI , 6 23°C
(5-3") /nt 26C  GSI 29°C  (P<0.05) 3
primer sequence(5'-3) position HSI ’
P1 ATGARAGCDGTTGTDCTHGC 1-20
P2 CAGCCAKGAAYTTCTCYTTGA 1160-1180 (P<0.05)
P3  CCTAYGTRTAYAASTATGARGC 86-107 , II ( Tla),
P4 GGTCTYYTTGAKGTTSAGCTG 421-441 IT , 44~120 pm,
P5 TTAATTCCAGCAACCAAGCCGTC 180-202 , 15~38 pm; (6 )’
put chcaceTecaacecass ns L,
f-actinBR  CAGACAGCACAGTGTTGGCGT 255-275 1 ’ 1
Note: R=A+G, D=A+G+T, H=A+C+T, K=G+T, Y=C+T, S=G+C. ’ (PVO),
, 62~162
, RNA, um, 23~77 pm, ; 26°C
Trizol Reagent(Invitrogen) 2 ug 23°C (1o,
RNA Promega 64~147 pm, 25~75 pm,
cDNA | PCR( P1 ;29°C I (14,
P2 P3 P4 vtg R PCR 11 , 31~138 pm,
94°C4 min, 94°C 30 II , 15~33 pum,
S, 52°C30 s, 72°C1 min, 35
72°C 10 min BioRad SYBR 22
PCR , 0.5 uL, ,23C 26T E,
0.8 uL, PCR (P<0.05), 29°C (P>
vtg PCR 0.05, 2) 23°C 26C E,
10 pL, 95C 30 s, 1 (P>0.05), 6 29C (P<
; 95C5 s, / 54.9C 5 s, 40 0.05) T
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F2 BRELEREHEINEXRETED GSI 1 HSI BT
Tab. 2 GSI and HSI in female Scatophagus argus treated by different temperature
n=6;x + SE; %

() GSsI ( ) HSI
gonadosmatic index hepatosomatic index
group
0 3 6 0 3 6
23°C 0.72+0.11° 1.04+0.07* 1.16+0.05¢ 3.30+0.24¢ 3.12+0.26% 2.58+0.35%
26°C 0.72+0.11° 1.08+0.07% 1.18+0.1° 3.30+0.24¢ 2.70+0.17" 2.40+0.12*
29°C 0.72+0.11° 0.86+0.04* 0.96+0.03* 3.30+0.24¢ 2.89+0.14 1.98+0.16
(P <0.05, Duncan ).

Note: Values with different superscripts indicate significant difference(P<0.05 , Duncan’s multiple range test).

1. o ), a ; 2.23C 6 (00) (PVO), b ,
3.26C 6 (PVO), b ,4.29C 6 c
Fig. 1 Effects of temperature on ovarian development of Scatophagus argus
1. Gonad structure before the experiment, showing chromatin (arrow a). 2. Gonad structure at 6 weeks after the experiment, showing
primary oocyte (OO), previtellogenic oocyte(PVO) and oil droplet (arrow b) in 23°C group. 3. Gonad structure at 6 weeks after the
experiment, showing previtellogenic oocyte(PVO) and oil droplet (arrow b) in 26°C group. 4. Gonad structure at 6 weeks after the
experiment, showing nucleoli (arrow ¢) in 29°C group.
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Fig. 2 Effects of temperature on the sex steroid hormone levels in female Scatophagus argus



3 603
(P>0.05), 6 29°C T ,3 6
(P<0.05, 2) 23C  29C (P<0.05, 4B)
2.3 SPP  SPC 3
, SPP  SPC
3 23C 26T (
. [1-7, 20]
SPP 29°C  (P<0.05), 6 pH ) ,
(P>0.05, 3) , 23C >
SPC 29°C  (P<0.05), 26C m,
29C  SPC (P>0.05, 3) 2 prem
24 vtg ,
PI P2 P3 P4 Fjelldal %,
RT-PCR , 250~500 bp 1 (Salmo salar) ;
, 356 bp, BLAST Dzikowski "] 32°0C
vig ( JQ366072) (Poecilia reticulate)
( 4A),23C 26C ) , 23°C  26C
vtg , (GSI) 29C
29°C  wvitg , 23°C  267C ( 29°C) ,
vtg (P>0.05), 6 )
29°C  (P<0.05) vtg II ; 6
,23C 29C vig ,23C  26C I II ,
(P>0.05), 26C  vig 111 ; 29°C II ,
SE12[ masc  meEsD L. Y eoac n=6; #SD
£t ©26C g2 .| oasc
£z %1 poyc E8°[ mwc
ﬂﬂé&o.é- EHEZ W 4w
o< 2% | gy
S5 o3l LR %e:;
2 a a a S N
28 s =5, i
0 0
Hi 1] /week time Hi i) /week time
3 IS 4 R 1 L Th SPP T SPC 54
Fig. 3 Effects of temperature on the serum protein phosphorus and protein calcium levels in female Scatophagus argus
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Fig. 4 Effects of temperature on vtg expression in liver (A) and ovary (B) of female Scatophagus argus
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Effects of temperature on ovarian development in Scatophagus argus

ZHANG Minzhi'?, DENG Siping'?, ZHU Chunhua', LI Guangli'”

1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088,China;
2. Key Laboratory of Aquaculture in South China Sea for Aquatic Economic Animal of Guangdong Higher Education Insti-
tutes, Guangdong Ocean University, Zhanjiang 524088, China

Abstract: We evaluated the effects of temperature on ovarian development in 2-year-old female Scatophagus ar-
gus. Fish were reared at 23, 26, and 29°C for 6 weeks. We measured the levels of serum sex steroid hormones
(estradiol-17p, E,; testosterone, T), protein phosphorus (SPP), and protein calcium (SPC). In addition, we quanti-
fied vitellogenin (vzg) mRNA expression in the liver and ovary. We observed phase III oocytes in the ovaries of
fish reared at 23°C and 26°C. In contrast, the oocytes in the group reared at 29°C did not develop beyond phase 11
by the end of the experiment (6 weeks). The majority of the indices increased with treatment time, except the
hepatosomatic index (HSI). Temperature had no effect on the levels of testosterone. The gonadosomatic index
(GSI) and E, levels were significantly elevated in fish held at 23°C and 26°C compared with those held at 29°C
after 6 weeks (P<0.05). The levels of SPP were higher in fish held at 23°C and 26°C than in those held at 29°C
group, but the difference was only significant for the group held at 23°C (P<0.05). The level of vtig mRNA ex-
pression was lower in the ovary than in the liver. The effect of temperature on liver vtg expression was similar to
that on GSI and E, levels. However, ovarian vtg mRNA expression was only significantly higher in the 26°C
group compared with the 29°C group. In summary, the optimal temperature for the ovarian development of
S.argus is between 23 and 26°C. In addition, there is a significant positive correlation between liver vig mRNA expres-
sions and serum E, content.

Key words: Scatophagus argus; temperature; sex steroid hormone; serum protein phosphorus; serum protein cal-
cium; vig mRNA expression

Corresponding author: LI Guangli. E-mail:guangli211@yahoo.com.cn



