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[ETE X P -2

2 FRESH
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1 MIS g Fh g M 7E GH KPR EE ST
Xt 4H (P<<0.01), W& 1, T H,LHRH-A+MIS
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AN ME GH KM 2R

GHIREAFYHFYE L REERR(=13~15) ,FHE LA K

F 8RR RS 1A B E M E 5 (P<<0. 05).

Fig.1 Effect of LHRH-A,MIS and LHRH-A+MIS on the ser-
um GH of juvenile grass carp following dietary incorpora-
tion over 6 weeks

Values are represented as X SD(n=13~15). Columns with differ-

ent superscripts are significantly different(’<<0. 05).
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2.2 LHRH-A MIS 71 LHRH-A+MIS & & & 7
BB EKIER

W 6 A 5, MIS, LHRH-A 1 LHRH-A +
MIS 41 ¥ 1% & 2 (P<<0. 01) {8 T B 41 f8 it 9 4% 5
I M(E 2—A) MfEKEK (B 2—B), LHRH-
A-+MIS 4 1 i & B4 K 3 5 ik 8 2 (P<<0. 01)

70 -m MIS
% 60F & LHRH-A
S A
s 2 S0 - LHRH-A+MIS
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e §n 30F
& 5 207
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ML T/ Feeding time/week
A
2 M

oo

F1EZFE ST MIS 4H(P<<0.01) 1 LHRH-A A(P<<
0.05),18 MIS A Ml LHRH-A 4B % %% ER(P
>0. 05) ; [Al i} , LHRH-A+MIS 28 i) 44 K 18 < 3R )
W3 & T LHRH 4 (P<<0.001),H5 MIS A% &
FER(P>0.05),

- MIS

—&— LHRH-A
201

O o 2o

—— LHRH-A+MIS
| —=— %] & Control

PRI KR/ %
Body length gain (LGR)

0 1 1 1 1 1 1
0 1 2 3 4 5 6

FLURIN T/ Feeding time/week
B

LHRH-A.MIS #1 LHRH-A+MIS 5t 5 £ 1 Fp 44 i 84 K R (A TR KK E B B

R F B FRRAR R EEER (<. 05) (r=13~15).
Fig. 2 Effects of LHRH-A, MIS and LHRH-A+ MIS on body weight growth rate (SGR) and length growth

rate (LGR) of juvenile grass carp

Columns with different superscript are significantly different(1’<<0. 05) (n=13~15).

2.3 LHRH-A MIS 71 LHRH-A+MIS W& & & 7
REG#E B WA b AN B 4% L E W 2

MR 6 A5, MIS 441 LHRH-A 4 25 & ff
)& B b R T 6 I 4 (P<<0. 05), T LHRH-A
+MIS 4 55 fa Fp i) & ¥ 3% 40 % X T LHRH-A

A MIS 4, LHRH-A+MIS 4H 5 fa f8 F 1) AE i
HEF 5T LHRH-A 4, MIS A4 BAH(P<
0.05), HE, &AL HE A A KN EERE
Ee FFRE R E LA K & B 5 X RAB T B #F =
F(P>0.05), 0% 1,

%1 LHRH-AMIS 7l LHRH-A+MIS WE & &M B YF U EMILFEE URKSEE AL AT ILEIR T
Tab.1 Food conversion rate,condition factor(K)and percentage of body moisture, visceral weight to body weight as well as liver
weight to body weight of juvenile grass carp following dietary incorporation of LHRH-A,MIS and LHRH-A +MIS

n=13~15;X+SD; %

LA TR A B fa kKA o B P A BT EE JF BT £ 5 &t
Group FCR K Body moisture Visceral weight/body weight Liver weight/body weight

%t B 40 Control 43.0* 1.46+0.05* 75. 6243.08* 8.5540. 71* 2.9840. 45*
MIS 45. 80P 1. 5010. 04* 77.2442.91* 9.64+1.27* 3.22+0. 48
LHRH-A 45. 80° 1. 50+0. 04* 76.4242. 45* 8.77+1.01* 3.02+0.98*
LHRH-A+MIS 50. 1> 1.5540. 04° 77.394+1. 33" 8.1340. 85* 2.7040. 41*

L E—FIBENAE LR AR B R E N E 5 (P<<0.05).

Note: Means with different superscripts in the same line are significantly different(1><<0. 05).
2.4 LHRH-AMIS 71 LHRH-A+MIS ME&&f#  (EAFREWMKESEMETEZEERP>

B0 1L P 0B B A 1 4 BB 9 1
LU 6 JA I , % 4L 1 UL P VT AU S E 2 b 4

0.05), L3R 2,
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% 2 LHRH-A\MIS 71 LHRH-A+MIS 73 & f b fh 89 B 29 #0 F A £ {6 46 R A9 52 0
Tab.2 Protein,lipid and moisture contents in muscle and liver of juvenile grass carp following dietary incorporation

of LHRH-A,MIS and LHRH-A+MIS

n=13~15;X+SD; %

LA LA Muscle FFIE Liver
Group & H Protein * B 5 Lipid 7K 4 Moisture & H Protein * & Wi Lipid 7K 4> Moisture
Control 85.69+1.28 5.371+2. 44 77.97+t1.16 28.10410. 22 59.80+19.51 62.13+5.10
MIS 86.84+1. 80 5.05+1.13 78.44+0.99 26.46+2. 30 63. 89+2. 41 59.984+1.53
LHRH-A 86.48+2.54 4.92140.54 84.06+17. 58 26.3818. 42 58.21+6. 82 60. 40+7. 20
LHRH-A+MIS 86.46+1.21 5.02+1.74 79. 26+ 3. 06 30. 04+2. 85 56.60+9. 07 60.79+1.38

ELEAIRENTR AR TAMEEREREZER(P<0.05); » LT REKLE.

Note: Means with different superscripts are in the same line significantly different (I><<0. 05), * represents percentage of dried sample.
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Effects of LHRH-A and 5-HT antagonist on growth hormone secretion and body
growth acceleration in juvenile grass carp(Ctenopharyngodon idellus)

SUN Ying"?,CHEN Lian-xi* , LIN Hao-ran!
(1. Institute of Economic Aquatic Animal, School of Life Science, Zhongshan University, Guangzhou 510275, China; 2. School of
Applied Chemical and Biological Technology,Shenzhen Polytechnic College,Shenzhen 510755, China)

Abstract;: LHRH-A (D-Ala®-Pro’-NEt-LHRH, an analog of GnhRH) and Mianserin hydrochloride
(MIS,5-HT antagonist) was orally administrated as a feed stuff additive to enhance the growth of ju-
venile grass carp (Ctenopharyngodon idellus). The results demonstrated that feeding LHRH-A (5
pg/g diet) sin combination with MIS (0. 5 mg/g diet) twice daily for 6 weeks,resulted in higher levels
of serum GH,food conversion ratio, growth rate and condition factor than those feeding LHRH-A or
MIS alone. Meanwhile, growth enhancement of juvenile grass carp by feeding LHRH-A and MIS were
normal , which did not have any effect on visceral weight and body composition of protein, lipid and
moisture. The study confirmed that by dietary delivery,some neuroendocrine factors,such as LHRH-A
and MIS, which stimulate dendogenous GH secretion,could be absorbed and transported into the cir-
culation immunoactively and bioactively,and subsequently resulted in an increase in serum GH level,
food conversion ratio,growth rate and condition factor of juvenile grass carp. It has been demonstrated
that administration of some neruoendocrine factors in diet on large scale to accelerate the growth rate
of cultured fish has promising potential. [ Journal of Fishery Sciences of China,2007,14(3) :473—477]]
Key words: Ctenopharyngodon idellus sgrowth; growth hormone; LHRH-A ;5-HT; MIS
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