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GH IGF-1 mRNA

, IN mRNA
1
1.1
49 d, 28d,
21 d, 0 7 14 21 28
( F0, F7,F14,F21  F23)
14 21 ( RF14  RF2I,
; 7 ;
21 d >
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GH IGF-1 IN mRNA
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(62.5043.44) g ,
4 400L , 20
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2, 8
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0.1g R
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Biomix-800) R Sysmex
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hGH-RIACT  IGF- I -RIACT ,
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FFMRAE GH. IGF- [ 42 IN mRNA &AF
GH(NCBI : M26916)
IGF- I (NCBI : EU272149) IN(NCBI
AF038123) cDNA , p-actin
(NCBI : AY116536), « 1,
(G
TRIzol Reagent
1.8~2.0, 3
( 4 ug cDNA
PCR PCR
25 uL  Quantitative real-time PCR
2 uL, 2.5
umol :95 °C 10 min , 95 C
10s,60/62 C 155,72 'C 105,40 , 75~95
C QIAGEN Rotor-Gene
Q 6000 PCR
6 , 3
TaKaRa
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K1 KHEEPCRIENATASI

Tab.1 Nucleotide sequences of primers and cycling conditions used for PCR amplification

(5'-39) /bp /C
primer primer sequence length of PCR product annealing temperature
GH-F ACAGCCAGCGTTTGTTCTCCAT

250 62
GH-R GGAAACTCCCAGGACTCAACCA
IGF- | -F TGCGATGTGCTGTATCTCCTG
178 60
IGF- [ -R GCCATAGCCTGTTGGTTTATTG
IN-F CCTTCTCCCTGCTCGTCTTA
149 60
IN-R CACATCTCTCCTGGGGTTGT
p-actin-F TGGTGGGTATGGGTCAGAAAG
216 60-62
f-actin-R CTGTTGGCTTTGGGGTTCA

22 UM BRRBBAEBESTTIEEMBFE &

2
_ \ o HEARROTEAL
2.1 UBABRREE RS T E KBTI
, TG GLU
2, 0 ,
” (P<0.05), 28
’ 0 29.33%  15.79%,
21 28 14.77% 14.76% 20.93%
’ ° ° TG GLU ,
< [t
(P<0.05), 21 d 20.00% 71 GLU 0 25 86%
(P<0.05); 7~21 P< (p<0.05) TC HDL-C
0.05), 28 (P>0.05), LDL-C (P>0.05)
(P<0.05); , AKP GOT GPT
(P<0.05), 7 14 21 28 (P<0.05); 0
32.18% 53.96% 52.48% 56.44%, ., AKP 14 d
> ; (P<0.05), 21d , GOT
K (P<0.05), GPT (P<0.05),
K (P<0.05)
F2 BRFBRBHERETFIEEEKERNTL
Tab.2 Change in growth indices of O. niloticus during fasting and re-feeding
indices FO F7 Fl4 F21 F28 RF14 RF21
_/g 62.50+3.44%  58.69+3.46°  53.27+2.43®  53.80+3.37"°  49.4242.49°  55.67+2.75%  75.00+3.12°
body weight
, %! 7.18+0.42° 6.10£0.50"  5.61+0.29° 5.67+0.28° 7.47£0.60°  9.37+0.63°  10.75+0.62°
visceral
1%
hepatosomatic 2.02+0.13° 1.37£0.10°  0.93+0.05° 0.960.07° 0.88+0.04° 1.440.10° 1.860.06°
index
3
» K 3.34+0.16* 2.97+0.13° 3.04+0.26" 3.05+0.14% 2.88+0.10° 3.2240.10% 3.31+0.10°
condition factor K
1. (VSI %)= )/ (g)x100; 2. (HSI %) () (2)=100; 3. K (g)/
*x100 (cm); 4. (P <0.05),

Notes: 1. visceral index (%) =100xvisceral weight/body weight; 2. hepatosomatic index (%) =100xliver weight/body weight; 3. condition

factor K=100xfinal mean weight/(body length)®; 4. Different letters of superscript in the same row indicated significant difference (P <

0.05), the same as following tables and figures.

http: //www.scxuebao.cn



6 mRNA

23 UBEMBRIRPAEBETFEEMBHRS
2R HEAFERAE mRNA RiZEEMTH

b 0 b
GH (P <
0.05); IGF- |
, 7 (P > 0.05),

14, 21 28 21.62% 23.96%
42.21%(P<0.05), 14
39.66%(P<0.05), 21 P >
0.05)( 1)

6.0
55|
) 5.0
E 45
o0
8 40
i § 3.5
€530
2 25
= 50
157
L0"Fg  F7  Fl4 F2l F28 RF14 RF21
AbFHRHL treatment days
28.0
260 FIGFI
g 24.0|
ED»T 24.0|
=5
ME 20.0}
= Z 18.0¢
Q @
£ 16.0f
=]
14.0f
12.0

FO I F7 I F14 I F21 I F28 ‘ RFl4l RF21
MEFREL treatment days
Bl YBABERRAERETTIELME
GHFIIGF- [ 2811k
Fig. 1 Change in serum GH and IGF- I of O. niloti-

cus druing fasting and re-feeding

GH IGF-1 1IN mRNA
, 0 , GH
mRNA (P<0.05), IGF- 1
mRNA (P<0.05); IN mRNA
7~21 d (P<0.05), 28

(P>0.05) , 0
, GH mRNA
(P < 0.05), IN mRNA (P <0.05),
IGF- I mRNA 14
(P <0.05), 21 (P>0.05)( 2)

—+GH

1.3

HEX RIS
relative expression

—
—

9 " L L L L L L
FO F7 F14 F21 F28RF14RF21
ALERREL treatment days

N
o o

—_— =
A~ o0

FAXTFIEFE
reiative expression

—_
(=]

o
=
T

FO F7 F14 F21 F28 RF14RF21
APHIREL treatment days

5

e
co
T

FAXRIETHE
relative expression
o
=)

o
~
T

<
[\
T

FO F7 Fl4 F21 F28 RFI4RF2I
MEFEREL treatment days

El2 YUBINERELE RS FIEEFHEGHIGF- | 0
IN mRNARIZEERNTL

Fig.2 Change in expression abundance of GH, IGF-
I and IN mRNA of O. niloticus during fasting and

re-feeding

http: //www.scxuebao.cn



904 36
3 BB RRABET TIEEMEBEE KBTI
Tab.3 Change in serum biochemical indices of O. niloticus during fasting and re-feeding
indices FO F7 Fl4 F21 F28 RF14 RF21
/(mmol/L) TG 1.50£0.12%  0.69£0.10™  0.76£0.12°  0.56£0.08"  0.4420.06"  1.37£0.16"  1.65£0.14%
/(mmol/L) TC 3.20+0.32°  2.93+0.31°  3.07+0.26°  2.92+0.20°  3.07+0.21®  3.21+021°  3.16+0.18°
/ a a a a a a a
(mmol/L) HDL-C 2.33+0.12 2.30+0.09 2.06:+0.12 2.11%0.16 235+0.13°  243+0.16°  2.57+0.09
/ a a a a a a a
(mmol/lL) LDL-C 0.62+0.09 0.55+0.11 0.62+0.12 0.64+0.07 0.5140.07*  0.70£0.15*  0.65+0.03
/(mmol/L) GLU 437+036°  2.03£0.33%  1.99+0.28°  1.53%0.35°  0.69£0.09°  5.22+0.62%  5.50+0.42°
/(U/L) AKP 27.5041.37*  20.14+1.34°  23.71+1.79°  23.40+2.30°  21.33+2.08° 23.75+2.22° 26.50+2.28"
/(U/L) GOT 131.2548.05* 116.50+7.72° 95.33+8.12°  85.75+3.59% 74.67+3.05° 103.00+10.73° 117.75+10.62°
/(U/L) GPT 47334496  9.33+1.36°  6.85+0.89°  520+0.33°  4.66+0.57° 17.75+1.25° 25.75+2.77°
3 , GPT GOT AKP
3.1 YURABEREEE S FIEEE KBTIk
, [25]
b b B6 s
5 [26]
825 ¢ (Sciaenops , (23] (2]
ocellatus) 15d 18.80%, (Lateolabrax japonica)?” 3 ,
15 d 58.43%, (Paralichthys
olivaceus L.)* (Silurus meridionalis) ' , GOT
[13] AKP [24]
, 28
56.44%,
33 BATBRERAEESTEEHEIER
’ » H mRNA RIEFEEMT K
Pelteobagrus vachelli
( g ) GH
7
281 GH
32 UUBEABRBRSERESFIERME. MpE IGE- 1
’ GH (291
) TG GLU GH [30]’
RT-PCR GH, ,
(Salevlinus malma) (Hucho taimen)™
. 24
(Silurus asotus)*¥ GH i
TC HDL-C LDL-C GH
, [18] [23] [31] IGF- I
s TC [32]
’ ’ GH IGF- |
[14-17]
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’ GH 2009, 31(4): 460-466, 475.
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IGF- [ > ceus L., and changes in proximate composition and body
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mRNA ,
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7
[38-39]
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mRNA (
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Society, 2006, 37(2): 168—174.

[3] Oh SY, Noh CH, Kang R S, et al. Compensatory
growth and body composition of juvenile black rockfish
Sebastes schlegeli following feed deprivation [J].Fis-
heries Science, 2008, 74: 846—852.

[4] , , .

1. , 2002, 26(1): 67-72.
[5] , , . [J1.

, 1999, 23(2): 63-167.

[6] , , .
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The changes in growth, serum biochemical indices and GH/IGF- I /IN
mRNA expression abundance of Oreochromis niloticus
during fasting and re-feeding

TIAN Juan, TU Wei, ZENG Ling-bing, WEN Hua*, JIANG Ming, WU Fan, LIU Wei,
YANG Chang-geng

(Key Laboratory of Freshwater Biodiversity Conservation and Utilization, Ministry of Agriculture, Yangtze River Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223)

Abstract: Studies were conducted to reveal the changes in growth, serum biochemical indices and growth
hormone (GH), insulin-like growth factor ~ (IGF- ) and insulin (IN) mRNA expression abundance of
Nile tilapia (Oreochromis niloticus) during fasting and re-feeding. Nile tilapia with initial body weight (62.50 +
3.44) g were starved for 28 d and then fed for 21 d under controllable indoor environment. Fish were sam-
pled at 0, 7, 14, 21 and 28 d during fasting and at 14 and 21 d during re-feeding, respectively. The results
indicated that the body weight was significantly decreased when fasting over 7 d (P<0.05), and signifi-
cantly increased when re-feeding for 21 d (P<0.05). The hepatosomatic index was significantly decreased
throughout the experiment (P<0.05). Significant reduction was observed in the content of triglyceride and
glucose, and in the activities of alkaline phosphatase, glutamic oxaloacetic transaminase and glutamic py-
ruvic transaminase after fasting (P<0.05); After re-feeding, the value of these indices increased in varying
degrees, but the activity of transaminase was significantly lower than initial value(P<0.05). There was no
change in total cholesterol, high density lipoprotein cholesterol or low density lipoprotein cholesterol dur-
ing the experiment (P>0.05). Serum GH and liver GH mRNA levels showed significantly up-regulation,
whereas significant down-regulation was observed in serum IGF-  and liver IGF- mRNA levels after
fasting, and after re-feeding both of them increased (P<0.05). IN mRNA level was significantly increased
during fasting for 7-21 d (P<0.05), but its level was not obviously changed when fasting for 28 d (P>0.05),
then was significantly decreased after re-feeding (P<0.05). The present study revealed that fasting could
restrain the growth of O. niloticus, promote serum triglyceride and glucose breakdown, and decrease the
activity of transaminase. Serum GH/ IGF- and liver GH/ IGF- mRNA expression abundance
displayed synchronous changes and the liver IN mRNA expression abundance was significantly increased
when fasting for 7-21 d and then decreased to normal level when fasting for 28 d. It suggests that the
level of GH / IGF-  gene transcription of O. niloticus may be the most important factor in determining
the levels of hormone in serum, while down-regulation of serum insulin may be due to its release reduction
in islet when fasting.

Key words: Oreochromis niloticus; fasting; re-feeding; growth hormone; insulin-like growth factor  ; insulin
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