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PCR) , 1.2
mRNA 1.21 200
, DNA , [ (12.0+0.7)cm; (53.0+8.4)g]
mRNA 2, 2 (4mx2mx1.2m)
PCR , 0.5u1 PS  CSH(CSH PS, 100pg/g )
ghrelin , , 4 10,
CSH ““day 077, day 14 28 42
56 70 ,
1
1.1 (Absolute Growth Rate,
111 AGR) (Special Growth Rates, SGR)
, 1 (Condition Factor, CF) (Hepatosomatic
) Index, HIS) GH mRNA ,
4mx2mx1.2m , GHR  IGF-I mRNA
, 2 ), 9:00—10:00,
16:00—17:00, 2% CF(%) = 100x (g)/ (cm)® (1)
) HSI(%) = 100x / 2)
2005 7—10 (32+4) , ARG (%) =100x(L, Ly)/L; (3)
pH 6.7—17.3, 6mg/L, AGRw(%) = 100x(W, W,)/ W, (4)
2mg/L; 2006 3, SGRL(%/d) =
(24=%3) 100x[(InL, 1InL,)] / (AT) (5)
1.1.2 (PS) SGRW (%/d) =
; (Cysteamine hydrochloride, CSH), 100x[(InW, InW;)]/ (AT) (6)
(Walcom, Shanghai, China) SGRy (%) = 100x%

RNA Trizol Reagent ( SGRw SGRvw) / SGRw (7)
Invitrogen ReverTra Ace-a-'" Kit Real-time L T, ,L, T, ,Wi T ,
PCR Master Mix TOYOBO ExTaq w, T, ,AT=T, T,

PCR kit TagTM  TaKaRa 1.2.2 120
E.Z.N.A Gel Extraction Kit E.ZN.A [ (13.9=%0.7)cm; (72.1%11.4)g] 2
Plasmid Extraction Kit Omega Bio-Tek , 0.5ul PS  CSH(CSH PS
InsT/AcloneTM PCR Product Cloning Kit 100ug/g ) 3
Fermentas X-gal IPTG (100cmx*40cm*50cm) 6h 12h
; 100 bp DNA Ladder 24h s R
; PCR GH mRNA GHR IGF-I mRNA
123 mRNA

1.1.3 PTC-200 thermocycler PCR (1) RNA 80

MF Research (U.S.A) ; , , Trizol Reagent
RT-PCR ABI PRISM 7900 Sequence Detec- RNA, ODysp
tion System (Applied Biosystems); Gel Doc RNA , OD»40/0OD>g0
2000 BioRAD (U.S.A) ; RNA DEPC , =80

5804R Eppendorf
(Germany) ; (2) (RT) cDNA RT

20pl, RNA 2pl 2.5mmol/L dNTP 2ul oligo(dT);s
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(I6pmol/L) 2ul  5x 4ul AMV Tl SYBRGreen 0.04ul
1ul (5U) RNasin 1ul (40U), DEPC 8.2ul  Real-time quantitative PCR 95
20ul PCR , 42 60s; 95 15s 55 15s 72
45min, 99 Smin AMV 30s, 40 s
3) GenBank s 65—95 , 0.2
B-actin(AY116536) GH(M26916) GHR(EF052861) 1 )
IGF-1(AY919869), () (7 ABI PRISM 7900

F1 WALHEE PCRAOFASIY

Tab.1 Primers used for real-time quantitative PCR analysis

B-actin-F 5'-GGTGGGTATGGGTCAGAAAGA-3’
B-actin-R 5'-GCTGTCGTGAAGGAGTAG-3’
GH-F 5'-ATTATCAAAGTCTGGGAGGC-3’
GH-R 5'-GGTAGGTCTCCACCTTGTGC-3'
GHR-F 5-TAAGAAAGAGCCTCCTACCA-3'
GHR-R 3'-ACTGTCGCTGAATGTCCAAT-5'
IGF-I-F 5'-TCTGTGGAGAGCGAGGCTTT-3
IGF-I-R 5'-CACGTGACCGCCTTGCA-3’
(4) PCR PCR

2ul 10xPCR 2ul 2.5mmol/L dNTP 2ul

0.5 U/ul TagDNA
15mmol/L MgCl, 2ul, DEPC
20ul 94 5min; 94 30s
55 45s 72 40s, 36 ;72
7min
5) PCR 1.5%
s E.Z.N.A Gel Extraction Kit
PCR
InsT/AcloneTM PCR Product Cloning Kit
PCR pGEMoR-T
T4 DNA ,
DHS5a )
IPTG LB , 37
Amp+/LB

2ul 10pumol/L 1l

Amp X-GalL
37 200r/min ,
) PCR
(EcoR )
(6)
ob ,
10 ,
PCR 20pul, Mix
10ul (10 pmol/L)0.4pul DNA

Sequence Detection System Real-time PCR

Master Mix GH GHR1 GHR2
IGF-1 cDNA
1.2.3.6 3,
(C) cDNA
(8)
o , SPSS
Duncan’s , P<0.05
2
2.1 CSH
2 , CSH
CSH 2 ,
(P<0.05); 6
, (P<0.05);
10 (P<0.05)
, CSH AGRy  AGR_. ,
AGRy 21.48%  26.48%,
AGR, 28.90%  10.58%, CSH
CSH
, 0—2 2—6 6—
10 , CSH SGRyw
25.54% 1.83% 49.94%, 25.10%

10.82% 1.77%;0—2  CSH
(P>0.05),2—6 CSH
(P<0.05), 6—10  CSH

(P<0.01)
, CSH (CF)
(HSI)(P<0.05)
2.2 CSH GH GHR IGF-1 mRNA
, CSH
, CSH
, CSH
(  GH, GHR, IGF-I)
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*2 CSHXMRFFTIEEKHFN
Tab.2 Effects of CSH on the growth of O. niloticus
PS CSH
(cm) 11.60+0.57* 12.14+0.69° 11.60+0.57° 12.14+0.69°
(8) 50.50+5.41° 54.77+6.36" 50.50+5.41° 54.77+6.36"
2 (cm) 13.81+0.21° 14.52+0.57° 14.02+0.70" 14.74+0.42°
(® 60.81+14.28° 77.2+14.99° 63.56+8.10° 84.73+13.17°
6 (cm) 16.6+0.57° 18.84+0.66" 17.94+0.10° 19.12+0.54°
(2) 149.85+3.32° 245.68+13.80° 172.24+8.41° 273.35+18.89¢
10 (cm) 18.51+0.35° 21.02+0.96° 20.53+0.41° 21.94+0.88°
(2) 199.65+32.37° 293.35+59.16° 230.78+26.20° 357.56+87.01¢
10 HSI (%) 1.70+0.18 2.00+0.65° 2.58+0.57° 3.03+0.97¢
10 CF (%) 2.47+1.02° 3.08+1.25° 2.96+0.78° 3.61+0.89°
0—10  AGR_ (%) 9.86 12.66 12.71 14.00
0—10  AGRy (%) 212.14 340.33 257.71 431.76
0—2  SGR. (%) 1.24 1.27 1.34 1.37
0—2  SGRy (%) 1.33 2.43 1.66 3.05
2—6  SGRy (%) 0.66 0.93 0.88 0.94
2—6  SGRy (%) 3.20 4.13 3.55 421
6—10  SGRL (%) 0.39 0.40 0.48 0.50
6—10  SGRy (%) 1.03 0.64 1.05 0.96
(P<0.05)
2.2.1 GH mRNA CSH (P<0.05), 12h , 24h
12h GH mRNA (P<0.05), (P<0.05); CSH 2 s
24h (P<0.01); CSH, 2 CSH IGF-I mRNA
, GH mRNA (P>0.05)( 3)
(P>0.05)( 3)
2.2.2 GHR mRNA 3
CSH 12h GHR mRNA , CSH
(P<0.05), 24h, , CSH
CSH, 2 , GHR 100pg/g ,
mRNA (P<0.01)(  3) CSH (
2.2.3 IGF-I mRNA ) Xiao (2003) , CSH
CSH IGF-I mRNA GH
CSH 6h IGF-I mRNA , CSH
%*3 CSHMEFFIESEKMEXEREFIZMFN
Tab.3 Effects of CSH on genes expressions of the growth axis in O. niloticus
b CSH
6h 12h 24h 2 week
GH 100.00+18.56° 118.77+32.34° 195.83+68.03" 502.11+110.21° 152.62+53.77%
GHR 100.00+19.43* 89.92+22.67° 141.93+36.11° 146.81+£20.74° 241.98+38.53°
IGF-I 100.00+15.35° 61.82+12.18" 90.00+15.58° 166.41+£60.45° 102.85+30.76"

(P<0.05)
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GH SS IGF-I T s CS
mRNA GHR CS
5 (SS) - R , CSH
GH ,SS GH IGFs R
R ( GH GHR IGF-I) mRNA
R R CSH
( , 1990) (CS) CSH SS GH (
R SS GH mRNA ) R GH
CS SS R , GHR IGF-I (
(-NH, -SH) SS , GHR  IGF-I mRNA ),
SS (Szabo et al, 1981) GHR IGF-I , IGF-1
, CSH R R
(
, 1994; , 2001; , 20006),
(Xiao et al, 2003) ( , 2005b) ; ’ , 1994. CHS
. SS , 17(4): 87—91
, s , 2004.
> > cs SS > , 38(5): 819—821
, CS , , , 2005a. LHRH-A
(DA) s , 27(3): 147—
DA , GH, 153
(Yunker et al, 2004) : : ’ » 20050 LHRI-A
IGF-1 ,51(1):
CSH GH 108—116
, CSH - , , , 2004. SRIF  CSH
GH (Xiao et al, 2003); CSH , 50(2): 222—
GH ( ’ 230
2004); CSH GH - 1990.
,21(3): 271—274
( , 2005a), , 1999, , 210—
CS GH , 212
(2002) , 2000.
,CS GH ,21(1): 12—16
IGF-1 ; (2004) , CS ’ - 2006,
,22(6): 17—19
SS , GH i , , 2002.
IGF-I ; (2005a) s CSH , 22(2): 160—
GH IGF-I mRNA 166
: CSH , , , 2005.
IGF-1 mRNA , 12: 15—16, 24
s , , 2003.
CS SS, SS GH 11 11—12
R GH , IGF-1 , R , ,2001.
,20(3): 259—
GH 261
Kwok R S, Cameron J L, Faller D V, 1992. Effects of cysteamine
GHR ’ GH ’ GHR administration on somatostatin biosynthesis and leZels in rat
GH CS hypothanisms of action. Endocrinology, 131: 2999—3009
CS Papchristou D N, Liu J L, Patel Y C, 1994. Cysteamine induced
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reduction in tissue somatostatin immunoreactivity is associ- agent induced growth hormone secretion and growth accel-
ated with alterations in somatostatin mRNA. Regul Pept, eration in juvenile grass carp (Ctenopharyngodon idellus).
49(3): 237—247 Gen Comp Endocrinol, 134(3): 285—295
Szabo S, Reichlin S, 1981. Somatostatin in rat tissue is depleted Yunker W K, Chang J P, 2004. Somatostatin-14 actions on dopa-
by cysteamine administration. Endocrinology, 109: 2255— mine and pituitary adenylate cyclase-activating polypep-
2257 tide-evoked Ca’" signals and growth hormone secretion.
Xiao D, Lin H R, 2003. Cysteamine—a somatostatin inhibiting Neuroendocrinology, 16(8): 684—694

EFFECTS OF CSH ON THE GROWTH AND GENE EXPRESSIONS OF THE GROWTH
AXIS IN NILE TILAPIA OREOCHROMIS NILOTICUS

MA Xi-Lan"?, ZHANG Yong', LIU Xiao-Chun', ZHOU Li-Bin?>, LIN Hao-Ran'

(1. State Key Laboratory of Biocontrol, Institute of Aquatic Economic Animals and Guangdong Provincial Key Laboratory for
Aquatic Economic Animals, School of Life Sciences, Sun Yat-Sen University, Guangzhou, 510275; 2. Department of Life Science,
Huizhou University and Institute of Biotechnology, Huizhou, 516007)

Abstract Regulations of the synthesis and secretion of growth hormone (GH) in teleosts are based on the dual control
of hypothalamic stimulators, gonadotropin-releasing hormone (GnRH), dopamine (DA), growth hormone-releasing hor-
mone (GHRH), and hypothalamic inhibitors, somatostatin (SS) and norepinephrine (NE). SS is the main inhibitor of basal
and neuroendocrine-stimulated GH release. Cysteamine (CS) is a potent somatostatin depletory, and significantly promotes
animal growth. Nile tilapia (Oreochromis niloticus) is a fresh-water fish with sexual dimorphism. The effects of CSH on
the growth and expressions of GH, GHR and IGF-I mRNA in Nile tilapia remain unclear. Two experiments, designated as
long-period and short-period experiments, were carried out. In the long-period experiment, two hundreds Nile tilapias of
similar body weight were randomly assigned into the control group (intraperitoneal injection with phosphate saline ) and
the CSH group (intraperitoneal injection with CSH, 100pg/g body weight) and fed under the same conditions for 70 days.
The absolute growth rates (AGR), special growth rates (SGR), condition factor (CF) and hepatosomatic index (HSI) were
obtained by measuring the body length, body weight and hepatic weight at different stages. The AGRy (or AGRL) of
CSH-treated male and female were increased by 26.48% and 21.48% (or 10.58% and 28.90%), respectively, comparing to
control group (P<0.05). During 0—2, 2—6, and 6—10 weeks, the SGRy, (or SGR;) of CSH-treated male was elevated by

25.54%, 1.83%, and 49.94% (or 7.87%, 1.08%, and 25.00%), respectively, comparing to the control group (P<0.05); simi-
larly, the SGRy, (or SGR.) of CSH-treated female was increased by 25.10%, 10.82%, and 1.77% (or 8.06%, 33.33%, and
23.08%), respectively (P<0.05). Furthermore, the CF and HIS of the CSH group were also significantly higher than those
of the control group (P<0.05). In the short-period experiment, one hundred and twenty Nile tilapias of similar body weight
were randomly assigned into the control group (intraperitoneal injection with phosphate saline) and the CSH group (in-
traperitoneal injection with CSH, 100pg/g body weigth) and sampled at 6, 12, 24h, and 2 week. Real time quantitative PCR
was applied to detect the expressions of GH in pituitary and GHR and IGF-I in liver at different stages after injection. The
expressions of GH in pituitary and GHR in liver were elevated at 12h and 24h (P<0.05), but showed no changes at 6h and 2
week. The expression of IGF-I in liver was elevated at 6h (P<0.05) and returned to the level of control group at 12h, but
was elevated significantly at 24h and 2 week (P<0.01). The results indicated that CSH could increase the mRNA expres-
sions of GH in pituitary and GHR and IGF-I in liver, and significantly promote growth of Nile tilapia.

Key words Nile tilapia Oreochromis niloticus, Cysteamine hydrochloride (CSH), Growth, Gene expression



