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Abstract: The study was conducted to examine the expression of GH mRNA in different tissues of mud carp by semi-quantitative RT-

PCR and the effects of recombinant mud carp insulin-like growth factor- I (rmcIGF-1) on expression of GH in mud carp. GH mRNA

detection result of brain of mud carp was positive, and the other tissues detections results were negative, including liver, kidney .

spleen, muscle, intestine, gill, gonad, heart and skin. GH mRNA levels increased a little in brain in response to rmcIGF- I , but the

treated fish exhibited no obvious change in sera GH concentration following rmcIGF- | injection.
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BRERAKET-1 (IGF-1) B—Ffif 70 M
HRMA R E AR, HAEWEES IGF-1 24K
IGF-1 & %HB (IGFBPs) i, TR AL
IGF- I mRNA (¥ B/ WFREN L, HRFL S
AL A IGF- T FRiEk, UMW [ 20K
KREERCY 4K E NI N2 GH/IGF-
[ i FiREE R As 5% ML IET 7T 2 Bt
7, HBUS T —EHRE Y, MA%makKH S GH
HIGF- [ WA H Wt R E D,

5% ( Cirrhinus molitorelle) RHREF T EEIR
KKz —, ERERE. B, FRRSH
FAMX IR 5. HIEAPIREE GH (R B
MUK GH/IGF- I WA EAEMH, 2057 7 7 B
GH #1 IGF- I cDNA JF3 f3Eat EBS, &% T
#% GH mRNA 41K L, HBFFTEASE IGF- I X3
GH mRNA A%,

1 #5575k

1.1 EA% IGF-1

B8 IGF- I A LR E S M ZHANG %7 iy
AR R AL, sifh/s EHS IGF- 1 4
ENTRRER, WURTBR, WEMRLE 0.7% B4 BEK
i
1.2 BRI RALRAIRE

ek (500 £10 g) WM HER X AELE
FEMBEPHEEEER T RERaFEMY, fr
HRERER, HAKE 120 pg-g ' HEHTHE
IGF- 1 8%0.7% FyA3£hK (XFH), 12 h 5k
foi. FERIMLRARFE A, XTH4BUm. fF. Al
. B, PERR. BB, KRR, MEBE. OREFNE 10 B
HARETRA; INEBEATHBULK (K43
mL) 4°C¥¥%E 30 min, 4°C 1 500 g Z.0> 15 min, B
LERETF -20C, R GH A1 IGF-1 &
E[X—QJ .
1.3 % RNA {#RELS RT-PCR

¢ Trizol Reagent ( Invitrogen) ¥4 14 B 42 B
KLHL 1 RNA, FH 0.5 x TBE Bl & 1% By g M ik
JB, B2 pL 4 RNA 52 uL 2 x DEPC 4385 fim
HEMBIRS, 65CM#M 15 min J§, SLHIFKE
JUE 2 min, IFEHIK, %%EFTREUS RNA KR
R, B2 pL S RNA JUJ5E S5 %% BE OD,, F Oy, 18,

T % RNA WREE,

#E4T RT-PCR R 75 RNA 3B, wif ik
ZXF RNA BA —Z B3R, FHREEERENE
TakaRa RNA LA PCRTM Kit (AMV) Ver 1.1 38
HER, FrFE RNA 4234 500 ng,

o3 i 7 X X & TakaRa RNA LA PCR™ Kit
(AMV) Ver. 1.1 FiElfr i 5%, MgClL 2-pL,
10 x RNA PCR ZE3¥ 1 uL, DEPC 4t# H,0 4.25
pl, dNTPBAH (% 10 mM) 1 pL, RNA FEip
#1710.25 uL, AMV 3% 53850.5 uL, Oligo (dT)
B3LE[40.5 pL, K RNAO.5 pL (500 ng), 50C
45 min, 99C 5 min, 5C 5 min, —PF¥H,

1.4 PCR fEFRSIMTE RS GH mRNA HAFKX

HSEHE PCR Y 1 DL &4, BPHiE PCR ¥
s R E A . X BRI cDNA fEBEAR, 3
#): Actin-F, Actin-R (1) (Z5IYRRHER),
94°CA 30 s, S4CIB A 30 s, 72CHE 45 s,
PCR {BEF %0 15, 20, 25, 30, 35, 40, 45 Bt 4
pL, PCR P=¥I4E 1. 5% (BN bEEE RS H Ik EB o e
AT TEFF RS FIRE A (E8E 44
h#EfF1A) Actin fi{PtR, PCR K ill# GH mRNA
FHRAFIRE ML, EH 8 IGF- 1 4635 GH mR-
NA ZEf . IFRLA MR, B PCR RN KR A
$ 1 uL (0.15 pug) cDNA, 0.25 pL rTag BE§
(TaKaRa A7), ERMFIPE 1 uL, 4 uL dNTP,
5 uL 10 x PCR ZE iy, MK 37.75 pL, HMIAR
50 pL, PCR [ i #3 94°C A5 #% 5 min, 35 MBI
(94°CHAEH: 30 s, S4CIB K30 s, T2CIEM 45 s),
BJi 72°CHEAF 10 min, GH mRNA #3595 5] 1
*1,

&1 ¥ GH, Actin {5[#F 5
Tab.1 Oligonucleotide primers used to amplify cDNA
for mud carp GH and Actin .

B| 4] primer FF 51| sequence
Actin-F 5'-GTGTTGGCG/ATACAGGTCCTTACG-3’
Actin-R; 5'-CAGACTACCTC/GATGAAGATCCTGAC-3’
GH-F; 5 ’-ATCGAAAACCAGCCCCTC’ITCS '
GH-R: 5'-TGCATGTCCTTCTTGAAGCAAG-3'
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L5 H{AL mRNA RiIZWWERSHT

FIH GeneTools 344147, HHEILPEL 4
Fi& GH il Actin £ FUARRS B, B4R GH
5 Actin JREAM L, 131 GH MM REE,
1.6 GH &REEN

FIRAf¥ &6 (185 DPC) WiE M GH
W, PR RS e (R gt 588
SN679) IiygHh IGF-1 & 8™,

2GR

2.1 X RNAZH5 RT-PCR

M 100 mg BEAH A HIRE RNA, £ 1% BfE M
BERCRL VKR I, T LA T 28S. 188 AR (K
1), REE RNA sER MR, MR4EME RNA 1
0Dy #11 ODzso{E, IWWRHIE, WEHELI~2.0
ZIa], HiiB RNA SifEEw, T TSR,

BT BREHZUE RNA 1% SrfEMEgERE vk
LR 2. fFs 3. B 4 PEIR; 5. s 6. 6
7. BRAE; 8. LEs 9. BZRk; 10. LAY
Fig.1 1% agarose gel electrophoresis of total RNA

from tissues of mud carp
1. brain; 2. liver; 3. kidney; 4. gonad; 5. intestine;

6. gill; 7. spleen; 8. heart; 9. skin; 10. muscle

2.2 PCR fEHBMBEE

HEHE PCR RPL&M, i 8K 4 F WAR
Actin B B 1) X R ik B4 € PCR ¥ 3 L i 18 36
¥, FIFHNEE GH mRNA 4%k, HE2 42
"1, PCR{EHEAE 25 LIFHF, Actin 4 1 B4
%, BRIk ATEM; TEIEUE 30 DAL 45 R ET,
TESRHCH 35 AT,
2.3 # GH mRNA A K ik 5 HMAE IGF- I 35
GH mRNA AARIXHIRE

18 2 & RT-PCR J7i%: HAE AL 2 A T 2

400 -
350 -
300 b
250 F
200 p
150
100 +

UIEVE 21Ny
relative quantity

20 Pl 30 35 40 45
{iii 5 &
number of cycles

B2 PCR{EIREN Actin 2 RY 38 B K9
M. 100 bp DNA 4> FRAz¥E; 15 ~45. FEFFBSHN
15, 20, 25, 30, 35, 40, 45
Fig.2 Effect of PCR cycle number on the
amplification of Actin gene
M.. 100 bp DNA marker; 15 ~45. Numbers on each lane

represents the number of PCR cycles preformed

GH mRNA £k, M. PLA. B, KiK. %
B, B 68, OREREHLEEE KIS GH mR-
NA Fik; MK 120 pg-g ' 5T B 418 IGF-
I,12h 5, BUHFRE. Bi. LA, A Actin fEN
b, R E 4185 IGF- 1 AbF G 88T, M. AL
21 GH mRNA ik, SEAABE IGF- [ AbFRASE
fi4H41 GH mRNA XK VA A&, E8ILAM
JEREAH S R RIIE] GH Eikx (B 3),
2.4 miFEPCHEER
AR BN ERE S GH & &, ¥R
e i YEH GH 5824 0. 037 £0. 0067 ng-mL ™"
HAH ICF- T A P IMFEH GH W& &N 0.04
+0.0058 ng-mL~', £ ¢ 5%, FUPLHERE L
1 GH FBAFERENES,; FIRBS R
WE & IGF- T W& &, R4 g+ IGF-
[ 945K 145.59 £21.84 ng-mL™", T4 8§ IGF-
[ AbERA i+ IGF- T #9454 302. 16 £29. 24
ng-mL™', £ %, KUPLHEMES IGF-1&
BREAE (£2),
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tissues in mud carp

B3 & RT-PCR W ELEE IGF- | AbFATRBE4H L1414 Actin 7l GH mRNA LRI
Bl. 33 # RT-PCR K%} M4 84141 Actin mRNA ik; B2 5 & RT-PCR % R4 88 GH mRNA ik
Cl. 5E & RT-PCR KU T 4185 IGF- T AbH4L #4147 Actin mRNA 3k C2. 5 & RT-PCR Ky #4188 IGF- |
AbERA 4141 GH mRNA %35; D. 88441 GH mRNA AR %% &5 M. 100 bp DNA 53T BiwHE;
N. SxE (RhsiR); 1~10. i, FF, WL, %, B, 68, M, #RIR, O, Rk
Fig. 3 Semi-quantitative RT-PCR analysis of expression of Actin and GH mRNA in various tissues in mud carp
Bl. Actin mRNA detection in various tissues by semi-quantitative RT-PCR in control group; B2. GH mRNA detection in various tissues by
semi-quantitative RT-PCR in control group; Cl. Actin mRNA detection in various tissues by semi-quantitative RT-PCR in rmcIGF- |
in treated group; C2. GH mRNA detection in various tissues by semi-quantitative RT-PCR in rmcIGF- 1 in treated group;
D. relative quantity of GH mRNA in various tissues in mud carp; M. 100 bp DNA molecular weight Marker;
‘ N. a negative control (no template) ; 1 ~10. brain, liver, muscle, '

kidney, intestine, gill, spleen, gonad, heart, skin

#2 XRAFMEAS ICF- 1 LIBPASKMTED CH #0 IGF- 1 RE
Tab.2 The GH and IGF- I concentration in sera in control and rmcIGF- [ treated fish

¥ +S.E. (n=3)/ ng-mL™’ concentration +S. E. (n=3)
Xt B FHHE IGF- 1 s Pl
control rmclGF- | treated group
ERNRTR 0. 037 £0. 0067 0. 04 £0. 0058 P=1.000>0.05
GH concentration
RURREKAT AR 145.59 +21. 84 302.16 £29.24 P=0.013 <0.053

IGF- | concentration
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KA & RT-PCR J7i:%t#% GH mRNA ff;
MR R, RAEBKHALPRKNE GH mRNA %
w, WS, LN, &, k. HR. . 8.
OREFEH A P EAR NI GH mRNA £ik; 4&
4 meIGF- T 4038, fkZH 48 $% GH mRNA KEKF
HERTH &, T FE 5 UL B9 A I E A A7 R A 3] GH
mRNA &3k, BINPR Actin 7EBR & A AP &REX
BlLIEWTH, ZEBET. LA, B, Kk, MR,
. 88, OREFREAE A S BCE R #) GH mRNA
AR AbBERG G N GH mRNA ik Asfk, AR
B SR DAL b i 32 0 RNA J5 5 DA J 3 o % [ AL,
H mcIGF- I Zb¥A1/5, M GH mRNA RiERA T+
B, WRERFE M EYH melGF- 1 75— ERE L%
B g 43 GH,

TEWALSH Y P BT SR, A IGF- 1 %
DA MIT S GH BEUAF A H A MHIVEM . LEE-
DOM %" M HE A F 4 KB ZE (recombinant bo-
vine somatotropin, rbST) (120 pg-g ' fA{KE) W]
WP, 2R DEAMYE GH A4E; BIGA
U H1] R (R 550 B obST 30 e 0, 4 B0 T 8
GH mRNA #3575, MELAMED 2! g3y %05,
RIBRRE f AR M BRI R RO R (salmon gonadotro-
pin-releasing hormone, sGnRH) X% JfEf1 GH A8
BOE RS, HxH GH mRNA K54 F0;
LI MBS &, sGnRH BEAZHE % f GH RYBEIL,
SR GH mRNA f9235, RILY %M R 32
BURE KM EBMME (ghrelin, GHN) 2 fH4t
B, DEAEEKSWE GH F5, HHEKIEAE mR-
NA 7K E#1% 4754k ; UNNIAPPAN #i PETER'
R R4 GHN 7] LU #F Hij /& GH mRNA )
Fik, BIXEESHER GH R Z MW AT RE 54
Fhg 4% 54 %, PETEZ-SANCHEZ %' fI &
N IGF- 1 Ab 3 hr 68, R BEHA N IGF- [ X} it 85
GH MR BCE MHIVE . AR E 4% IGF- [ Xf
% GH mRNA 3235 % 1 5 SRR #5038 #9485 18 R R —
B, XFEH GH 5 IGF- T [k, /-y S
HAERE RN B a0 T a2,

o ARSZEyrh AMIE IGF- T (kb3 5 M5 GH ¥k
BAMARRE, JFHEHAS GH X8 Mm G+ GH ¥k

BEEHOAREE (BEAXEE), XUERY
LEEDOM &' fE A 44 KW EL BB M, W
%8 GH AL A B B 5518 — B,
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