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

Primer Sequence
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’
2
2.1 LHRH-A
2 , LHRH-A

LHRH-A2 6 10
(P<0.05); 6 10
(P<0.05),
, LHRH-A
AGRy
25.36%

AGRy AGR. ,
14.82%  15.95%, AGR,
5.06%, LHRH-A
LHRH-A
, 0-—2266-10 ,LHRH-A
11.52%

6.88%

SGRy
1.21% 39.06%,
5.83%; 0—2

14.29%

LHRH-A

(P>0.05), 2—6  LHRH-A
(P<0.05), 6—10

LHRH-A

(P<0.01) , LHRH-A

(CF) (HSI)(P<0.05)
2.2 LHRH-A GH GHR IGF-1 mMRNA

: LHRH-A
LHRH-A
LHRH-A
( GH GHR
IGF-I)
GH mRNA
LHRH-A 6h GH mRNA
(P>0.05), 12h (P<0.01), 24h
(P<0.05);
GH mRNA
(P>0.05)( 3)

LHRH-A, 2 ,

GHR mRNA
LHRH-A 24h GHR
mRNA (P<0.05);
LHRH-A, 2 , GHR mRNA
(P<0.05)(  3)
IGF-1 mRNA
IGF-1 mRNA
LHRH-A 6h
(P<0.05), 12h
(P>0.05);
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#2 LHRH-AXEFFIEEEKNFN
Tab. 2  Effects of LHRH-A on the growth of O. niloticus

Group PS LHRH-A
Female Male Female Male
Lo (cm) 11.60+0.57° 12.14+0.69° 11.60+0.57* 12.14+0.69°
W, (g) 50.50+5.41° 54.77+6.36" 50.50+£5.41° 54.77+6.36°
2 week L (cm) 13.81+0.21° 14.52+0.57° 14.45+0.14° 14.6840.65°
W (g) 60.81£14.28" 77.20+14.99° 62.58+9.38° 80.90+17.40°
6" week L (cm) 16.60+0.57" 18.84+0.66" 17.62+0.32° 18.91+0.53 ¢
W (2) 149.85+3.32° 245.68+13.80° 163.46+10.43° 258.45+17.12¢
10" week L (cm) 18.51+0.35° 21.02+0.96° 20.25+0.35° 21.45+£1.09°
W (g) 199.65+32.37* 293.35+59.16° 221.64+34.24° 333.85+56.90 ¢
10" week HSI (%) 1.70+0.18" 2.00+0.65° 2.28+0.64° 2.63+0.73°
10" week CF (%) 2.47+1.02° 3.08+1.25° 2.97+1.14° 3.38+1.46¢
0—10 week AGRL (%) 9.86 12.66 12.36 13.30
0—10 week AGRy, (%) 212.14 340.33 243.57 394.61
0—2 week SGRy (%) 1.24 1.27 1.54 1.32
0—2 week SGRy (%) 1.33 2.43 1.52 271
2—6 week SGRy. (%) 0.66 0.93 0.72 0.94
2—6 week SGRy (%) 3.20 4.13 3.42 4.18
6—10 week SGRy (%) 0.39 0.40 0.50 0.44
6—10 week SGRy, (%) 1.03 0.64 1.09 0.89
: (P<0.05);
Note: Different superscripts indicate significant difference within the same line at 0.05 level; the same bellow
%3 LHRH-AXEFFIE&SE KiEXERRIZ M
Tab. 3 Effects of LHRH-A on genes expressions of the growth axis in O. niloticus
Group LHRH-A
PS
Gene 6h 12h 24h 2 week
GH 100.00+18.56° 138.52+35.67° 985.90+202.42° 632.18+189.56¢ 132.65+28.58°
GHR 100.00+19.43° 89.66+25.97° 78.21£16.35° 158.86+24.76° 160.27+18.94°
IGF-I 100.00+15.35 128.61+38.53" 109.06+23.56° 87.16+16.04° 108.66+14.20°
2 , LHRH-A IGF- mRNA LHRH-A GnRH ,
(P>0.05)( 3) GHE 71213,
8,9
3 GH [8,9]
, LHRH-A 6h
, LHRH-A GH mRNA (P>0.05), 12h
( GH GHR (P<0.01), 24h
IGF-I)  mRNA ) (P<0.05), LHRH-A 2
3.1 LHRH-A GH mRNA GH mRNA (P>0.05)
» GnRH LHRH-A 12h
GH GH mRNA , LHRH-A
=51 sGnRH  sGnRHA GH ,
GH mRNA GH (21 2 , LHRH-A
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EFFECTS OF LHRH-A ON THE GROWTH AND GENE EXPRESSIONS OF THE
GROWTH AXIS IN NILE TILAPIA OREOCHROMIS NILOTICUS

MA Xi-Lan" %3, ZHANG Yong', ZHOU Li-Bin®, LIU Xiao-Chun' and 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, China; 2. School of Life Sciences,
South China Normal University, Guangzhou 510631, China; 3. Department of Life Science, Huizhou University and Institute of Bio-

technology, Huizhou 516007, China)

Abstract: Regulations of synthesis and secretion of growth hormone (GH) in teleosts are based on the dual control of
hypothalamic stimulators including gonadotropin-releasing hormone (GnRH), dopamine (DA), and growth hor-
mone-releasing hormone (GHRH), and hypothalamic inhibitors including somatostatin (SS) and norepinephrine (NE).
Gonadotropin-releasing hormone (GnRH) can stimulate the release of growth hormone (GH). LHRH-A is an analog of
mammalian GnRH. Nile tilapia (Oreochromis niloticus), a freshwater fish with sexual dimorphism. The effects of
LHRH-A on the growth and expressions of GH, GHR and IGF-I mRNA in Nile tilapia remain unclear. Two experiments,
designated as long-term and short-term experiments, were carried out. In the long-term experiment, two hundreds Nile
tilapias of similar body weight were randomly assigned to the control group (intraperitoneal injection with phosphate
saline) and the LHRH-A group (intraperitoneal injection with LHRH-A, 0.01 pg/g body weight) and fed under the same
conditions for 70 days. The absolute growth rates (AGR), specific growth rates (SGR), condition factor (CF) and hepa-
tosomatic index (HSI) were obtained by measuring the body length, body weight and hepatic weight at different stages.
AGRy, and AGR_ levels of LHRH-A-treated male and female increased by 15.95%, 14.82% and 5.06%, 25.36%, respec-
tively, compared to control group (P<0.05). During the 0—2, 2—6, and 6—10 weeks, SGRy and AGR_ levels of
LHRH-A-treated male increased by 11.52%, 1.21%, 39.06% and 3.94%, 1.08%, 10.00%, respectively, compared to the
control group (P<0.05); similarly, SGRy and AGR_ levels of LHRH-A-treated female increased by 14.29%, 6.88%,
5.83% and 24.19%, 9.09%, 28.21%, respectively (P<0.05). Furthermore, CF and HIS levels of the LHRH-A group were
also significantly higher than those of the control group (P<0.05). In the short-term experiment, 120 Nile tilapias of
similar body weight were randomly assigned to the control group (intraperitoneal injection with phosphate saline) and
the LHRH-A group (intraperitoneal injection with LHRH-A, 0.01 pg/g body weight) and sampled at 6, 12, 24h, and 2
week. Real-time quantitative PCR was used to detect the expressions of GH in pituitary and GHR and IGF-I in liver at
different life stages after injection. The expressions of GH in pituitary increased at 12h (P<0.05), and IGF-I in liver
increased quickly at 6h, but soon returned to the level of control group. The expression of GHR in liver increased slowly
at 24h (P<0.05) and maintained high at 2 week (P<0.01). The results indicated that LHRH-A could increase the mRNA
expressions of GH in pituitary and GHR and IGF-I in liver, and significantly promote growth of Nile tilapia. Moreover,
our study suggested that large scale administration of some neruoendocrine factor in diet to accelerate the growth rate of
cultured fish has promising potential.

Key words: Nile tilapia Oreochromis niloticus; LHRH-A; Growth; Gene expression



