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GH/IGF- I Xt 378 5 #8(Cynoglossus semilaevis)
MEXBRIAEER

ok MR w2 £ g
o2 %k 9t EHRC
(1. RV FREE e P RpE R R E SRS ST K AR 7 TRA S EYH AR E ST
o E KRR RS B K AR H S 2660715 2. HSEHERE SEARER LR E
W B Sy T BRI S W 266071; 3. FE AR HS 266071
4. FHWEBHRHEARAR H5  266400)

E HE)GARFIE F 4 (Cynoglossus semilaevis) & 78 P8 &AL, #F 72 7 4 K %5 (GH/IGF- | axis)
X2 O R B R B AR R BT AL A T IR R B R R B R P 8 A K& (GH), T,
MREATAEF Y EE G Z A K EF T (GF-1)mRNA Rk K F o4, Bl THERR L TH, @
% GH. IGF-1 . M — 8 (E2). £W(MWKREKTEMN, Ho T £KEF 5 HIRE B (GS]). E2
T RABMNHFER, HRBEF, K GH mRNA XA XK FAENHIEREZF5E, EVHRHK
A, FE (VIR B Z B, AR GHmRNA ki KFL5 GSI. 7% GH 5§ IGF- | k% K FE R F
EAK, 7% GH 5 ZE K GH mRNA &3k K-FRILH AL HAE . FFIEIGF-1 mRNA %k k
FAENSAVE B E R, EVIHEXEEAE, £5MIGF- 1 mRNA X & IGF- | &k K-F
ERFEMK, MELFE2MTRAKFEREAMHK, WIGF- I mRNA RHEAFE I HIFE
iR, EIVHEAEE, 5% IGF-1 XA K FERZEAME, HE IGF-1 mRNA %
AARFENEFEEEAT, FENVHHXEME, EEVHERHE TR, FERFEVIH, 5
E2 kA AKFERFEMK, 5 IGF-1 kA KTFERFAAMK, fiF IGF-1 Z#H 5
IGF-1 mRNA #fl, #R#E 7T GH. IGF- | 4 F A fiF AT E U E S F #F a7 R EE A5
ETH+REGNELTWLE, HEARBETREHELEERZNE R G 20 H X, &Y% GH/IGF-
[ #AWERTEAEEZNRELER, FENANRFEFHIEL T BRI R T 56 8 A
EF

XK O FEES; AKBEAGH); XBREFAEKEFIAGE-1); WELH; AENH
FESES S917.4  XEAARIRES A XEHRS  2095-9869(2017)01-0073-08

MR- T2 ERK RF . RE O EAROXCE I, RO AR A A (T e -
AT 5 R A AR, PR E AR K - EIR, HPG axis)RSCILII(FE SRR, 2005; FRIEAR,
wE, HRE . LA N2 BB AR ISR 2011) 0 ARPEIR, 2R KO B2 A2 AR KAl AR K
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MEGH)/EES ZEAKKNTF 1 (IGF- 1)#, GH/IGF- 1
axis|JA#E R, Hod, GH I IGF- T J2& 2 4 s il A= K
7, AEILAR AR . AR BE B N RS
(Reinecke et al, 2005), 2SRy LT e 5 A KRR
WIEZR | EVER, BRI 5235 22 0 28 0 2 VR 45
PR A I 4, A B R 4 TR [ 42 4 R i 3R Rl
2 (GnRH) . f2M:IR#4 2 (FSH, LH). kisspeptin %]
K T[40 GH. IGFs &4t w845 0 25 1 1 19 4k
K% B (Campbell et al, 2006; ik, 2000), 1ENE
B A KRR, GH EHAZ ] #d 5 GnRH .,
FSH. MEMERZIRER)F A FAEH, {Edkit 4
£k B M #(Kajimura et al, 2004; Campbell et al,
2006; Benedet et al, 2010). 74b, KFEHRERKKT
(IGFs)7E 2R B L4 K & & rh [Al R R G H 2 nY 45 4E
FH(Reinecke, 2010), FEillJg IGF3, HAEDHEf5ER
PEZeik(Berishvili et al, 2010), FIAHZEIIHEELFT A
Al BB SR o n L, PR IR R B R A2 B
AEFH D BE R AR K T B R R E R, i {E 75
e~ B 28 38 B B HE T

19 % i (Cynoglossus semilaevis) Jy & [ T filf 2%
S REGSFFZEZ —, 2003 FFEREEH H R0
PR R Bl T QR AR W 2 , - T 7 B Al 1
MOk e, HUTC A 4 EE A K 0 55 56 77 b B AR
(M= J8 5, 2014), BiliAE FRG8E 77\ P & Ji , 15 a0
FOMIRBAAR R | PPIRCR TR . N TR fa Pk R
SEPEASWT™Y e, 29 T FRAE B T RSl kR o X
XIS, FRIE 223 O 4 Fl S 7 A FE PR = AL ]
JFREAHEWE2E, 7E GnRH (Zhou et al, 2012), FSH.
LH.mPRo S HAZ R (BRieaeS, 2011; ZEEnR4E, 2013;
15245, 2013; Shi et al, 2015; 2445, 2015)%F 451
TIAE R % P B & B VR 4 00 A B ) 8 B AR I BIL TR
TS T 1 200, {5 E iR 0 7 54 4 18 1 AL
NP AN o EAER, TEFRFEA ™, MEPE %R 0]
HEBAE BT IERARE . JCIETE A 587 b
AT R L A AR P OCBRE R 2R R A AR K
PR B AN 2 T BB T B G e AR [ SR
IR BRI 2 — B, A TER T e R A
KEBSHEEMLER NEEMR T GH Al IGF- 1 %
HRE B REAE R, IR AT ER LRI #E T T
BRIT, LA h 4 1 AR A 48 7R e W 5 i A e R AL
PEALHT I S I SR TR}

1 HRSHE
11 R S5EmEEE
52 P4 0510 10K 77 8 WA 7, A

TR A TR RCAAE R (3 B LA L) B R
F KR 42-57 em, 1KHEE K 1450-2630 g,

SEMIEE NKRM (RN 25 m)EE, #HD
UEEIK, FAEREF KRN 10-25°C, £ 27-31, pH
H 7.8-8.2, I fR4E>5 mg/L, H K2 300%-500%.
EAHRLONTE YDA DA, B 2 Rk, BEESN
IR 2%-3%, MENERRFRME . HE5 . 5
FIRAT 2 AH, JFUR X5 AT KR A6 R 0
(FRIKITAE, 2011), [RIEFHE1T 26 08 IR Ak, fe iR
PERR R B, 4ot 70 d BT, EmatkR g
BRI R AR

1.2 SLIGEEHE

RO E M TSRS, 7R R E T AR
My BEUEATHORE , BRREURE 34 REfa, il
MS-222 FRI#(300 mg/L)f5Hui, 1Lk 15000 r/min
B0 S min, B INGE, T-40CHAE, T M5 —
fE(E2). ZER(T). GH M IGF- | F6k/KF-Hi s . 5256
B RN G, B, R S RAFRZe,
ARG A-80°CLR-AF, FHT AL RNA $2HL,

B S 4UL) Davison [ 8 W 8 € J5 , il 4]
RS E KB W, e IR 22 8 45 (2009) 8 57 1 21 1
T 5 O SR B WA ke . RE DY, TR
R EFRE(GS]):

PE IR & B 15 80(GSD="1: I F & /(IR - JJE )
(Xu et al, 2012).

1.3 EHFMELHKEHEE= PCR &M

BURTRI B 8% & i AL 8URE fh (3 By,
RNAiso Plus (TaKaRa, HZA)7r5Hheem . M, oy
HUMUIFIE R S RNA, 05 o B2 FI BT o, B 45 g Joit ot
&L RNA LA PrimeScript RT Reagent Kit with gDNA
Eraser J2 55187 & (TaKaRa, HA)A T ER 7%
St 5E f PCR (Quantitative real-time PCR, gRT-PCR)[¥
cDNA % 1 %, AR RN & B T,

FIHT qRT-PCR J7 Al AN [w] B 2 % & TR GH
mRNA LUK i, JFAE . BREEH IGF- I mRNA £ kK-
ARk, PRI & GH (GenBank Accession No.:
FJ608663)F1 IGF- I (GenBank Accession No.: HQ334201)
FF 571 18S rRNA F 91 B 5E i PCR 511K 1),

qRT-PCR SNl SYBR Premix Ex Tag™ 1
(Perfect Real Time)(TaKaRa, H A<)if5f , PCR & % (20 pl)
4: SYBR Premix Ex Taq™ 1110 pl, FRHGI¥&
0.8 ul, cDNA #i#z 1 pl, ddH,O 7.4 pl, & GH "
B4 95°C 305, (95°C 55, 60°C 20 s) 40 MEIH.
JHFRE . BR SR 1GF- T 9738 2&4%F: 95°C 30 s, (95°C
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1 FBEHGH. IGF- [ f1 18SrRNA #Y
qRT-PCR 5|47
Tab.1 Primers used for quantitative real-time PCR analysis
of GH, IGF- I and 18S rRNA of C. semilaevis

» L L 12 BE
AR gessyy  HIOTE B
Primer Primer sequence Target  Sequence
name d sequence length (bp)
ATCTCCAAACGACT GH 209
GH-RTE  GGrreactcce
TTGCCGCCCAGGTT
GH-RTR  crcatac
GTGGCATTTCTGGG |GF-1 80
IGF1-RT-F ATGTTC
GGACGCACAGCAG
IGF1-RT-R TAGTGAG
185-F CCTGAGAAACGGCT 18S 119
i ACCACATC rRNA
185-R CCAATTACAGGGCC
TCGAAAG

5s, 60°C 255)40 PMEH, DL 18S rRNA 1E NS5
[H, GH. IGF- I 1 18S rRNA [ %E K P M3 F 44 15 5|
0.99 LI, FREAY 38 (R 2 1R .

4> qRT-PCR SR U B FITERS I, BN EE
BE 3 AT, EE 3 R EIRIALS BB 0 T A,
DL 2T SR MR A P T B (Livak et al, 2001).

1.4 MmFEHZEHME

BAA LB 3 R aE M i AR & T
SE o MUY P B2 T B0 5 SR O e T (RIA) 1T,
g1 21 FRiC R FLEh Y B2 AT O el s 1k )
B CRHIUS R TRRARA R, T BRI R
BE£4 1.9 ng/dl, E2 KN REE N 2.1 pg/ml, Hik
40 5 A AR b B 5 TR) Xu 45(2012)6

K FH B G0 05 W B2 (ELIS AN AE 135+ GH Al
IGF- | ik/KF, FIHIf2E GH ELISA Kit #1 IGF- 1
ELISA Kit (CUSABIO)#1 Tl3E . SEHUE-MAFIE LT
RHYIRYILTEFE S 3 4, B8 3 AT, SEE IR AR
PSR S BT, B /ehfEbR i Z(r>0.99),
R o 2083330 L 335 A i R 1R Rk K- o

15 HiEALE

GSI. M E AR IREIE TR T E:
Frifi 22 (Mean+SD), Xf GSI. IfliF#{ % . GH mRNA .
IGF- | mRNA ik K430l 47 5 K R 5 22 530
(One-way ANOVA), STt [F & B B & bR 22 55
T S DL (2B S8 5 TR T =t A I O 1
i SPSS 21.0 AT H 4081, 24 P<0.05 2
S, P<0.01 HESWEE,

2 #R
21 ELXESH

T ) K AT ST i 1 e 1 By B L
REAERS T, W, V. V. VT 5 Am, 84
AR G 34 B T GST EHAH, M
T3 BF 5519 GSI B EAR(<5), VTR GSI i 35T
(14.2-15.5,P<0.05), & V W 51 S 3516 {5 (25.6-30.8,
P<0.05), VIHBREL GSI {H 5 IVIITC I 325 5 (P>0.05)
(" 1),
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Fig.1 The gonadosomatic index of ovary at different
development stages

AR FE R R 25 57 035 (P<0.05), TR
Different letters indicated significant difference (P<0.05), the
same as below

S W

2.2 EM GH mRNA EEARR A4 B HENRIESHE

TEUR AR & B Y, A& GH mRNA #FikK
VSR, TR ERT, Ffk GH mRNA 3%
RIKE AL (P<0.01), VIR B GH mRNA %3k /K
R TR, 2V I OP S R IR K IR I {E (P<0.01),
B VI B $1AF 1A, GH mRNA Fik /K FRE TS
T 359 0 T4 B 5 7K 7 (P<0.0 1) (K] 2)

a

™~ b . . ab
II | v \ VI
B &5 % F ] Ovarian development stage

Kl 2 BRSO & A S GH mRNA
kK2 Al
Fig.2 Pituitary GH mRNA levels at different ovarian
developmental stages

AHXTRIA R
Relative expression level
S = N W A N3 ®
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2.3 BFRE. DREFMMH IGF-1 mRNA ZEIREARE

FEURSRANE L B, FE . SRS 1GF-
I mRNA FE AL WK 3 FEH IGF- T mRNA
FIRACEAART B, 2 PR H IGF- T mRNA 3£
KA 10 504 E o BFHE IGF-T mRNA k7K
F 150 SR 48 TR (P<0.01), 76 IVIHAT V i o S5
TR E R AKT-(P<0.01), H VIHIOR S 8 & T
(P<0.01), BREH IGF-1 mRNA FiA/KFH 07
I W T (P<0.05), JF7E IV I 3K I8 {E (P<0.05),

g
<
g 9% R L 1.2 g

2 gl ™ iver d
i_f 70l = UBH Ovary d 1.0@; S‘
42! [ -o- I Brain X 8§
J;Hes 2 60r 1084 ©
= § 50 + .8
Z.S 50} ol
z 06% T
§§4m £
£ § 30} . 04% §
=] ® 20 / 22

2 9ol

=g | % 1028 &
s 10 . ® %
~ 0 L L L 1 0 % g
I | v A% Vi 5
B % B # Ovarian development stage K

&3 AFME. BREFM T IGF- I mRNA 7650 $R [H
sl SIS S i

IGF- I mRNA levels in liver, ovary and brain at

different ovarian developmental stages

Fig.3
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{H7E V BT B i F R (P<0.05), FF4545 % VIR, firh
IGF-T mRNA Fik/KF [ 1800 845 W& e,
Z IV ) 50 5L 3K 16(E (P<0.05)

24 MiFPHMBRETH

1ML GH FRiE 7K 5 HK GH mRNA Fik /K F-3%
PR AR ] (AR fe e, e T 3900 T30 09 52 4 51K
IKF, AR AR [(724.54+75.79) pg/mD) I ITEI LA B B
AR . IVHABRERT, 1y GH KV ETHEI7E V
B S R 3 [(2485.59+130.63) pg/ml] (P<0.05), H
Ji 7€ VI B SR I 2 B I (P< 0.05) (] 4-A).

IME T IGF- T ZR3AKF-AE T AT 01 LA 22 5
AN 3 (P>0.05), T AE IV B BP S G REAIR[(165.53+
26.71) pg/ml], HJ7E VIR Z T8 (P<0.05), FAE
VI 19 B £ 5k 31 0 {8 [(630.18+31.49) pg/ml] (P<0.05)
(¥l 4-B). IfiiE IGF- 1 ¥ JE 5HFIE IGF- T mRNA 3%
TR I AL AR

M3 H B2 ik AOF M ARSI b i 5 T e, JF
FE IV 150 $1 k1 (H[(313.41+15.48) pg/ml] (P<0.05), I
J&5 ARV 150 5 5 FEAR(P<0.05), JEAE VIO Siaks:
F#AE[(93.38+3.56) pg/ml] (P<0.05)([&-C), Il T ik
IRV Fif P 5k 5 W T, JTAE VOO S iR
[(45.26+3.14) ng/dl] (P<0.05), {H7EVIHHGN I BE T
W2 1B K F-[(5.56+0.39) ng/dl] (P<0.05) (I 4-D).

o0
(=
(=]

d

_I_

N W A U N
(== = R o R )

S O O © O

T T T

KB RERKETFAF

Serum IGF-I level/(pg-ml™)

—_
(=3
(=]

(=)

Y c
H a
1NN

I I v A )\l

SR 55 & F I Ovarian development stage

[=2)
(=]

W
o
T

d

_I_

c

i b

- a D a
el I N N
1 m I\'f \' Vi

51 5 % F I Ovarian development stage

N
o

[ ]
(=]

EEER KT
Serum testosterone level/(ng-dl™")
= &

(=]

K4 BREARLEHRAMES GH, IGF-1 . E2 il T FikKF

Fig.4 The serum GH, IGF- I, E2 and T expression levels at different ovarian development stages
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25 BELZBEIEPEBESERKEFHEXES

P L% B b B A iE 5 A K B AR O b
(X 2), P EHIE SRS, &K GH
mRNA Fik/KF(PGH)5 GSI (P<0.01), IfiiiE GH %
iKIKE(SGH)(P<0.01), i IGF- I %35 /KF(SIGF)
(P<0.05) 17 76 i & W IE M SE X R o JFBE IGF- 1
mRNA % iE/KF-(LIGF) 5% IGF- I mRNA FKik/KF-
(BIGF). SIGF & it #F IEA R (P<0.01), 1 5 1ML %
WE B3k K (SE)(P<0.05) . ST(P<0.01)% i & 1
MHKFEZRIIE IGF- 1 mRNA #ik/KF(OIGF)5 SE
10 B R (P<0.01), 15 SIGF &2 WA i
KK R (P<0.01), BIGF 5 SIGF 2 WFH MMM ELR
(P<0.01), ST 5 SGH £ % IEMHK KR (P<0.01),

3 it

AWFFEHE R T KT GH A1 IGF- [ B mRNA 5
2 WRAE -3 75 BN [] O B % 7 B B 1) 22 S R A ek
HE5 GSI APERERER R RSB EAECR, EH
T GH/IGF- I Blix P 5% & EEIREER, MR
AN S 00 5 B RS ML B A T A SRS

i F £ 2 A R — 2 1 A s o R A
S H B AR FE IS S AL A A BE B i 75 (Berishvili et al,
2010), FARMAK FEH GH/IGF- | s, HEik
R GH Z MG R 40, 35 20 FIE 5 i 5 H 2z 1k
S VE AL IGF- T 43 Mgk, Mamik—2 g it
A5 . HE%E A4 K (Reinecke et al, 2005), GH &
AW BN RA M AR 7, B 5 HAE K75

VESL R R 4% sh B K 5 A = R4, GH 632 %]
GnRH. E2. FSH. LH 545K 714 (Riley et al,
2002; Cannata et al, 2010; J&73K%, 2004), W GH
FE S AR B AT R R RE A 25 S A PR AR . TR
45 (1999) Xt K fiE i (Mystus macropterus) GH I BIF 5% %
B, I GH & & A5 A4 5l W 2 VI oG, I 7
PR SR T, BRI A e, T RESE XA
B T FE BB R AR — B AR T L Sk A
(2004) %} K 2 fifi(Leiocassis tenuis) I WF 57t 2B, Ifi
5 GH & 75 U9 S 28 8 i KAE, 5B 5t o
YIFHE . Feffk GH mRNA 5 M7 GH #4E K 76 fik £
(Salmo salar L.)ME Y & & ALt B2 ke 21 1 AR AR
FIAE HEVE T (Benedet et al, 2010), ASHFSE &P, i
TR GH Rik/AKFHEINE LB W m, IFHE
V HIOP SLIR A, eI SLRIL I B TR (R
KB, GH 5 GSI WAL HA BEFEMHIEKLR, I
GSI A 148 A6 mT B2 I e SR PR G & B RAE K
RAS, XU NG 65107 GH X U0 8% & A
A S e VR S 2 SRR GH mRNA R ikKF
T 5% GH Rib/KF—sm 2 fbtads, IfF5im
iH GH Ml IGF- | Rik/K VP2 BFHEMEKR, 5
GH/IGF- T %l A= BRAE I A 20 i 6, 5 £ 2R BiF 9 25
HR—F((Campbell et al, 2006), ¥t—H501F T GH 7E4%
FKE . MEEKES IGE- 1 :[FZ 5 7 45 e
HBEBMIAE ., HREREMEE2. T %) S AR
AR SRR T, S5 TFRET « A
Bic F-HET it 72 (Zohar et al, 2001), AHF5T & BLIMLH GH
HiiE T RRKF-REBEFEHKEKR, £ GH i

R2 FEEHINETRLAERPEKSEEEFRENXR

Tab.2 The correlation between growth factors and reproductive factors at different ovarian development stages

$54F Indices  GSI PGH LIGF OIGF BIGF SE ST SGH SIGF
GSI 1.000 0.849™  —-0.189 -0.084 0.464 0.210 0.852" 0.953" 0.160
PGH 1.000 0.329 -0.269 0.782 -0.095 0.459 0.736" 0.589"
LIGF 1.000 —0.509 0.670"  —0.640" -0.667"  —0.375 0.904™
OIGF 1.000 -0.2911 0.879" 0.193 0.021 -0.671""
BIGF 1.000 -0.120 0.23 0.262 0.767"
SE 1.000 0.506 0.280 -0.673""
ST 1.000 0.904"  —0.345
SGH 1.000 —0.048
SIGF 1.000

*FORER B F(P<0.05), **FIR2EF W B EP<0.01), PGH: M GH mRNA #ik/KF; LIGF: HFIE IGF-1 mRNA
FikKF; OIGF: BPHL IGF-1 mRNA #ik/KF; BIGF: i IGF-1 mRNA FKik/KF; SE: Il E2 Rik/KF; ST: i
i T &ik/KF; SGH: Iy GH Fik/KF; SIGF: I[Mili IGF- I &ik/KF

* indicated significant difference (P<0.05), ** indicated highly significant difference (P<0.01). PGH: Pituitary GH mRNA
level; LIGF: Liver IGF- I mRNA level; OIGF: Ovarian |GF- [ mRNA level; BIGF: Brain IGF-1 mRNA level; SE: Serum E2
level; ST: Serum T level; SGH: Serum GH level; SIGF: Serum IGF- | level



78 ook B

2 )R 38 %

WEERFE B RS SR FAERETRE, M
BRI JREME S A A i T X H A2 K B s R i
BRI R ARIFST

B IGF- | B 2 (A SRR, 78
FLAE I . A O 55 AN 2P AT 45 i K B 3
KM, 2009), GH 5 IGF- 1 76218 % 47 0] 4
K&F ook E R A E 2N EEENMa e al,
2011, 2012). IGF- I ATFEARSME HE £0 255 5P £ 3 1 41
P A ] PSR 2R 43 0, T e B T A
WS L F ) & B M (Kagawa et al, 2003), 1E
K I £ (Oncorhynchus keta) 1, B2 1 224 ™ B R 1
i IGF- 1 51lLiE B2, T AR EAXEKER, FWAHYS
PER PR — S 57 00 454 2 (Onuma et al,
2009). 7EUT fii(Oncorhynchus mykiss) bl - () 51 5 % 4
B, IGF- I mli@d 8305 & (Ll 3£ cypl9ala |
Tk AL HE DN T & B (Nakamura et al, 2016), AR5
K, TERESEAKE L, HFHE IGF-1 mRNA kK
LR = Bun el =S VN 2 b e ey e SO B
UUEL R FIREE, X5 M IGE- 1 #ik/KFE2fk
a2, IV AN SR 0T 0P B & AR ) R  , E
W B2 P25 B B0 ¥ A DR A R T K R 40
W FIE M(Zohar et al, 2010), TiHFME IGF-1 mRNA
FRIKF- 5 SIGF &2 F AR, -5 1 i i —
i FRIB K- (SE) 2 i AR OCOC R, RWIFIES 1M v
IGF- | 5 RRBERMELNESS TR 7008 L L
MEFGTFE, Bith IGF-1 mRNA —E AT F 2k
RA, B ZE VIR SEA RIEE, JF 500 IGF-1 2
WER MR, M IGF- T 53R GH mRNA
FUALTE IGF- T FeiksK-F7E 2 00 Bk Bk Al fig
FELESEFP R B S FIVE T, A R FIRABFRHRIE ., )
HIGF- 1 mRNA7E VDS T — B AN T B 3% LR
v, MEFEIE (VI EE TIEEL, 5 B2
FRK TP REBEFEEMIECR, MSME IGF-1 £k
KRB EFENRAHLLR, RUPE IGF- 1 HES
HET 0 & A MEE SR, 5 Campbell 5£(2006)
Xt £ I 5T 45 2R — 2, ELRAG IR HLE] S M R R
RFEHEA G, Mg, I IGF- 1 kK
SR BT — BRI, AR IRV )AL RS
(V)Y 4b T 287K, X P A A e 345 7= B 1
Be AR L oP e R O 5 i B SR & A K DA

J(Guzman et al, 2008),

2E FRTR, AW &P GH. IGE- T MFE SR
T 2E KRR AP Rl 8 2 Fs P o AL R 2 5 Tk
W ERONE R T R RS, HIHAERGR SR E R R
IG5 20 A %, W] GH/IGF- T st &2 & B
AEZENFEEER, (B EERNGYLHE R TGS
BRI AMIE

& % X W
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Physiological Role of GH/IGF-1 Axisin Ovarian Development
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SHI Bao'?, ZHANG Kai*, LAN Gonggang®

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Qingdao Key Laboratory for
Marine Fish Breeding and Biotechnology; Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
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Abstract In order to deeply understand underlying mechanisms for regulating reproductive trait of
Cynoglossus semilaevis, the physiological role of GH/IGF- I axis in ovarian development was explored.
The levels of growth hormone (GH) mRNA of pituitary and IGF- I mRNA of liver, brain, and ovary at
different ovarian development stages were determined by quantitative real-time PCR (qQRT-PCR) analysis.
Meanwhile, the expression levels of serum GH, IGF- I, estradiol (E2) and testosterone (T) were detected
by radioimmunoassay (RIA) and ELISA methods, respectively. Furthermore, the correlation between the
mRNA and peptides expression levels of GH, IGF- I and gonadosomatic index (GSI), and the one
between the expression levels of serum E2 and serum T during ovarian development was calculated with
statistical methods. The results showed that, the levels of pituitary GH mRNA significantly increased at
stage IV ovary, and peaked at stage ovary, but decreased significantly post spawning (stage VI). It
has significantly positive relationship with the expression levels of GSI, serum GH and serum IGF- |

during ovarian development. The serum GH levels showed similar trend with pituitary GH mRNA
expression levels. Liver IGF- I mRNA achieved the minimum levels at stage IV and stage ovaries,
but with a significant increase at stage VI ovary. It was significantly positive correlated with brain
IGF-1 mRNA levels and serum IGF- I levels, but significantly negative correlated with serum E2 and
serum T levels during ovarian development. Brain IGF- I mRNA levels significantly increased since
stage Il ovary and peaked at stage IV ovary, and showed a significant negative relationship with serum
IGF- I levels. Ovary IGF-1 mRNA levels significantly increased at stage Il ovary and peaked at stage
IV ovary, then significantly declined at stage ovary until stage VI ovary. It was significantly
correlated with serum E2 levels but negatively correlated with serum IGF- I levels. Serum IGF- 1 levels
showed similar trend with liver IGF- I mRNA levels, which significantly decreased at stage IV ovary,
but then significantly ascended to peak at stage VI ovary. These results revealed that GH and IGF- I

synergistically or antagonistically play physiological role in ovarian development of C. semilaevis in
endocrine or paracrine ways, and their regulation functions are related with synthesis/secretion during
ovary development regulation. The present results could provide a new clue for better understanding the
possible mechanism for reproductive regulation of C. semilaevis.

Key words Cynoglossus semilaevis; Growth hormone; Insulin-like growth factor ; Ovarian
development; Regulation mechanism
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