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(2) cDNA RNA 500 ng/uL, 3) GenBank
( ) PrimeScript™ Vtg (FJ231887) p-actin (EU887951)
RT reagent Kit with gDNA Eraser RT-PCR cDNA , Primer premier 5.0 Vtg
, , p-actin 1),
4°C ( )

x1 RFFTIEBRALEE PCRIIY
Tab.1 Primers used for qRT-RCR of Oreochromis niloticus

primer (5'-3") primer sequence (5'-3") /°C annealing temperature
VTG F CCTTTCCATCCAGCCACCAA 60
VTG R CAGCCAGTCTCCCAACAA
p-Actin F CAGCAGATGTGGATCAGCAAGC 60
p-Actin R TGAAGTTGTTGGGCGTTTGG
(4) PCR ; , (5)
PCR SYBR Premix Ex Taq , VI ,
:95°C305s;95C5s 60°C 30s, 39 >
; 95C 10 s, 65~95C 3 ’
2) 50 21 :
100% Livak [ III 3,1V 4 |V 1
204G Vig mRNA P00 M > oV
1,1V 2
1.2.5 Excel 2007 5
, + (x+SD) ’
( D
SPSS 17.0
2.2
R (ANOVA)
s Duncan’s , (GSI)
P<0.05, P<0.01 3 1 v
sigma Plot10.0 » GSI ’
A% (3.93+0.38),
2 ; VI , GSI
2.1 2.3
, , E, P
5 (D, (4 I , Ea
S (D) 11 , , (275.17+58.16) ng/L;
16N75 um, Py > ’ IV
(2) 111 110~240 pm, (1271.96+143.45) ng/L; \'% ,
) ; , ; VI , P
3 1v 410~700 pm, II , (2.87£1.51) ng/mL;
b b ; b b V
, , 4 Vv (21.62+4.95) ng/mL; VI ,

1100~1600 pm, , . (P<0.05)
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a: Il ;b II 111 ;e I ;d IV eV ; VI
.FW: 3 N: ; NM: ; Nu: ;YG:
Fig. 1 Oocytes at different developmental stages of Oreochromis niloticus

a: Oocytes of phase II; b: Oocytes of phase II and phase I1I; c: The oocyte of phase I1I; d: The oocyte of phase IV; e: The oocyte of phase
V; f: The oocyte of late phase VI. FW: Follicle membrane; N: Nucleus; NM: Nuclear membrane; Nu: Nucleolus. YG: Yolk globules.

* 2 BHARBEDRFFTEELREANKINELE

Tab. 2 Different individuals of Oreochromis niloticus at developmental phases in each sampling

11 II1 v \% VI
sampling time sample number phase 11 phase I11 phase IV phase V phase VI
2014.05.01 8 8 — — — _
2014.05.06 8 6 2 — — _
2014.05.11 8 4 3 1 — —
2014.05.16 8 2 4 2 — —
2014.05.21 8 — 3 4 1 _
2014.05.26 8 — 2 3 3 _
2014.06.01 8 — 1 3 4 _
2014.06.06 8 — — 2 5 1
2014.06.12 8 — — 1 2 5
Note: “—” represents no individuals at this phase.
2.4 Vig , Vig , I
, Vtg , Vig
Vtg v [(8.33+£0.26) mg/L],

( 21 Vtg A% [
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* 3 REFEEMELEFRFAERIEL(GSD

Tab.3 Gonadosomatic index (GSI) at different ovary developmental stages of Oreochromis niloticus

/em /g /g GSI
ovary period body length body weight ovary weight gonadosomatic index
I 18.44+1.17° 311.04+8.03* 4.55+1.33° 1.56+0.62°
111 19.17+1.41° 316.35+7.65° 7.31+1.12° 2.44+0.36
v 19.53+1.62% 338.90+7.23° 11.21+1.83¢ 3.22+0.21%

\Y% 20.12+1.39" 356.76+8.71° 13.84+2.07° 3.93+0.38°
VI 20.23+1.21° 344.61+7.47" 7.21+£1.24° 1.96+0.43"

(P<0.05).

Note: Different superscripts in the same column donate significant differences (£<0.05).

x4 EBFFTEGINEATSARMNBANLEDR E,. PEE
BRTW

Tab.4 Changes of E; and P contents in blood serum at dif-

ferent gonad developmental stages of Oreochromis niloticus

/(ng:L™") /(ng'mL™")
ovary period E, P
11 275.17+58.16" 2.87+1.51°
111 775.71£53.31° 6.82+1.25°
v 1271.96+143.45¢ 13.12+0.67¢
v 706.45+78.65" 21.62+4.95¢
VI 314.12+79.51° 6.71+1.35°
(P<0.05).

Note: Different superscripts in the same column donate significant
differences (P<0.05).

B fif liver
12 IfiLy# blood serum d

W G5 ovary

Vtg/( mg-L™)

11 11 v v Vi
PR A I

gonad developmental stage

Vtg
(P<0.05).

Fig. 2 Changes of Vtg content in liver, blood serum and ovary
at different gonad developmental stages of Oreochromis niloti-
cus
Columns with different letters mean significant differences
(P<0.05) among groups.

(9.55+0.74) mg/L (11.77£0.34) mg/L], IV
Vtg  [(8.78+0.57) mg/L] V

(P>0.05) s Vtg
I 11 ,
Vitg ; v v 5
Vitg ; R Vtg
2.5 Vtg mRNA
Vtg mRNA 11
, 111 (1.146+0.148);
v R , 111
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Vtg mRNA , 11
, V (0.261+0.023),
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C 3
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Fig. 3 Relative expression of V#g mRNA in ovary and liver at
different gonad developmental stages of Oreochromis niloticus

Columns with different letters mean significant differences
(P<0.05) among groups.
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; (1) Vtg mRNA
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, (Hucho tainen) ’ Vtg £ (3) Vtg
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5 III
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, SE
, Vig [1] Lin H R. Physiology of Fishes[M]. Guangzhou: Guangdong
v \V4 Vtg Higher Education Press, 1999: 146-240. [ s
Vi [M]. : , 1999: 146-240.]
’ (35] £ [2] Chen J, Hu W, Zhu Z Y. Progress in studies of fish repro-
ductive development regulation[J]. Chinese Science Bulletin,
34 Vg mRNA 2013, 58(2): 103-114. [ ,

4 (Danio rerio)

, Vtg ,
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[3] Merson R R, Casey C S, Martinez C, et al. Oocyte develop-
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Changes in sex steroid hormones, vitellogenin content, and V7g mRNA
expression during ovarian development in Oreochromis niloticus

LUO Mingkun, ZHAO Jinliang, Thammaratsuntorn Jeerawat, LI Chuanyang, WEI Jihai, ZHAO Yonghua

Laboratory of Freshwater Fisheries Germplasm Resources, Ministry of Agriculture; Shanghai Ocean University,
Shanghai 201306, China

Abstract: Tilapia feature asynchronous oocyte development and batch spawning. We conducted this study to further
understand ovarian maturation and the physiological mechanisms involved in non-synchronous spawners, such as tila-
pia. Changes in sex steroid hormones (estradiol-17B[E;] and progesterone [P]), vitellogenin (Vtg) levels, and Vig
mRNA expression were studied during ovarian development in Oreochromis niloticus using histological, en-
zyme-linked immunoassay, and quantitative reverse transcription-polymerase chain reaction methods, respectively. The
results showed that the gonadosomatic index (GSI) of O. niloticus paralleled ovarian development and peaked at stage V.
Serum E, levels increased significantly beginning at stage II, peaked at stage IV, then decreased significantly at stage V,
whereas P levels increased gradually beginning at stage I, peaked at stage V, and decreased significantly at stage VI.
Hepatic Vg content increased initially, decreased, and then peaked at stage I'V. Serum and ovarian Vtg contents in-
creased gradually beginning at stage II, peaked at stage V, and decreased significantly at stage VI. Hepatic /'#g mRNA
expression peaked at stage I1I and decreased gradually atstage IV. Ovarian Vtg mRNA expression was relatively lower
and peaked at stage V. These results indicate that E;and P play different roles during the early and late ovarian devel-
opmental stages, respectively. A close correlation was detected between changes in Vtg content in different tissues and
ovarian maturation./zg mRNA from the liver and ovary were involved in Vtg synthesis; the liver is the major synthetic
organ active during the yolk accumulation phase, but ovarian Vtg synthesis was relatively low.We provide some basic
data to further explore the endocrine regulatory mechanisms in non-synchronous spawning fish.
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