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GHR and IGFd mRNA Expression in Muscle Tissue of Mice after
Immunization with Fusion-Expression Plasmid Contained GM-CSF and SS
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Abstract: A total of 70 mice at 22 days age were randomized to 7 groups to detect GHR and IGF - I mR-
NA expression in muscle tissues by semi — quantitative RT — PCR and B — actin was served as the control. All
mice of 7 groups were given twice immunizations at intervals of 2 weeks. Group 1 as the control was immunized
with 0.85 % salt solution. Group 2 —4 were given muscular injections ( i m.) with pcS/2SS ( Group 2) pGM
— CSF/SS ( Group 3) and pGM — CSF + pcS/2SS ( Group 4)  respectively while Group 5 —7 by oral admin—
istration with pcS/2SS ( Group 5) pGM — CSF/SS ( Group 6) and pGM — CSF + pcS/2SS ( Group 7) deliv—
ered by attenuated Salmonella. The results were as follows: GHR mRNA expression levels of Group 3 5 and 6
were higher than that of Group 1 and 7( P <0.05) . IGF —T mRNA expression levels of Group 5 and 6 were
higher than that of Group 1 2 4 and 7( P <0.05) . GHR and IGF — I mRNA expression levels of pGM — CSF/
SS were higher than that of co — immunization of pGM — CSF + peS/2SS. The results also showed that
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GHR and IGF — T mRNA expression levels by the oral administration were largely higher than that of the mus—
cular injection with the same DNA vaccine. These results suggest that GM — CSF can enhance immune effect of
SS DNA vaccine and increase GHR and IGF — I mRNA expression in muscle tissue of mice. The immune
effect of pGM — CSF/SS is superior to that of pGM — CSF + pcS/2SS. The immune response of oral administra—
tion is higher than that of the muscular injection.

Key words: granulocyte — macrophage colony — stimulating factor ( GM-CSF) ; somatostatin ( SS) ; DNA
Vaccine; growth hormone receptor ( GHR) ; insulindike growth factord ( IGF-1) ; mRNA Expression
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1.3.3 RNA RNA RNA RNA RNA
o 6~8pug RNA 1.4% EB
RNA o 28S 188 2.0
RNA RNA o
1.3.4 ( RT) RT - PCR 1 pg  RNA 10 pL

: MgCl, 2 L. Oligo( dT) 18
(40 U/pL) 0.25 plL.

(2.5 pmol/pL ) 0.5 wL+dNTP Mixture(

10 mmol/L) 1 wL.RNA
(5 U/pL) 0.5 pL 10 x RT Buffer 1 wL.RNase Free dH,0

10 pL. :30 C 10 min 42 °C 30 min 99 °C 5 min 5 °C 5 min
1 o RT -20 C 0
1.3.5 PCR GHR.IGF -1  Beta — actin ¢cDNA GenBank PCR
Primer 5.0 o 1.
1
Tab.1 Parameter of oligo — nucleotide primer pairs for the target genes
c¢DNA PCR

Target Gene c¢DNA Sequence

Primer Sequence

PCR Product

CHR GenBank Forward 5= AGC CAA CGA CAA GCT GCA AGA -3 217 bp
NM_010284 Reverse 5" - ATG CCA ATG GGT GGA TCA GGT -3 (271 -488)
CF 1 GenBank Forward 5= GGT GGA TGC TCT TCA GTT CG -3° 203 bp
NM_184052 Reverse 5~ TAT CGC TGG GCA CGG ATA GA -3- (126 -329)
_ GenBank Forward 5~ ATG GTG GGA ATG GGT CAG A -3’ 311 bp
B - actin X03765 Reverse 5" — ACG ACC AGA GGC ATA CAG G -3°  (1-312)
1.3.6 PCR RT
PCR o :5 x PCR Buffer 10 pL.RT 1-2 by (20 pmol/plL) 0.5 plL.
Ex Taq (5 U/pL) 0.25 pl. 50 pLs 94 °C 2 min :
94 C 30 s 50 ~60 C 30 s 2 GHR IGF-ImRNA RT-PCR
72 C 1 min, 72 C Tab.2 RT -PCR condition for GHR and IGF -1 mRNA
10 min. Item GHR IGF -1
) B — actin ° PCR 94 °C 30 s 94 °C 30 s
° 53 °C 30 s 55 %C 30 s
GHR.IGF -1 mRNA RT - PCR 72 °C 60 s 72 °C 60 s
2o 31 cycle 30 cycle
1.3.7 PCR /B - actin 9:1 12:1
RT - PCR
PCR
4 C, 10 uL PCR 1.2% Kodak 1D
B — actin ( Mean = SE)
3 ddH,0  RNA DNA DNA .
GHR .IGF -1 B —actin PCR o
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Fig. 1 RT - PCR products of target genes fragment
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Fig.2 Gel electrophoretogram of muscular GHR IGF — I expression in mice
RT - PCR GHR B —actin 2, GHR
mRNA  RT -PCR 3 .5 6 1 2 4 7
3 (0.72£0.07) 5 (0.73+0.09) 6 (0.80+0.12) GHR mRNA 1
(0.50+0.07) 7 (0.55+0.14) (P <0.05) 2 (0.63+0.09) 4 (0.670.13)
(P>0.05); GM—CSF  SS (3 6 ) pGM — CSF + peS /2SS
(4 7 )3 4 (P>0.05) 6 7 (P<0.05) .
(P>0.05) . GM - CSF
GHR pGM — CSF/SS pGM — CSF + peS/2SS.
2.3 IGF —T mRNA
RT - PCR IGF -1 B — actin
3, IGF -T mRNA  RT -PCR 3 .5 6 1 2 .4
7 5 (0.72£0.09) 6 (0.66+0.18) IGF — I mRNA

1 (0.41+0.13) 2 (0.36+0.06) 4 (0.32£0.12) 7 (0.45£0.06) (P <0.05); 2
3 (0.57+0.12) 4 7 1 (P>0.05);2 4 1 (P>0.05).



2 : GM-CSF

GHR  IGFd mRNA * 343

GM - CSF SS

bp
(3 6 ) 2000
pGM — CSF + pcS/288 1%
(470w =
(P<0.05) 100
?j( é 1.0
X = 08
(P >0.05) £ 2 06
peS /288 & § o4 ’J-‘ ,
(P<0.05). &3 " l—'_‘ ll‘ | . |
GM - CSF = B 1 2 3 4 5 6 7 45 Group
IGF - M: DL -2000; 1 12-4 57
I mRNA pGM - M: DL -2000; Lane 1: control group; Lane 2 —4: intramuscular groups; Lane 5 —7:
CSF/SS pGM - oral administration groups.
CSF + peS/2SS. IGF -1 (n=3)
3 Fig.3  Gel electrophoretogram of muscular IGF — I expression in mice
_ _ 0
GH IGF
-1 IGF -1 o GH—- IGF -1
" DNA
GHR IGF -1 mRNA
GHR IGF -1 mRNA
peS/2SS  pGM - CSF + peS/2SS IGF - T mRNA (P>0.05);GM -CSF SS
pGM - CSF/SS GHR  IGF -1 mRNA pGM - CSF +
peS/2SS pGM - CSF
o GM - CSF DNA 0
pGM — CSF CDllc +
pGM - CSF T
GM - CSF APCs APCs o Burger
2 5 pGM - CSF pGM - CSF
IeG o DNA GM - CSF
® . GM -CSF .
GH IGF -1 o Varner
GH GH "
Magnan N GH IGF -1 o
Dawson  '° SS GH IGF -1
o Chihara 3 GH
GH GH mRNA 7, Van Kessel 3 SS
12.d GH ®.sS IGF -1 mRNA
pGM — CSF + peS/2SS GHR mRNA o }
GM - CSF DNA DNA
GH IGF -1 0

DNA



. 344 - 34

9 SS DNA GM - CSF  SS
GH IGF -1 . P/N
>, 0 DNA DNA
66.7% (50%) .
DNA GHR IGF -1
mRNA .
RT - PCR DNA
GHR IGF-1 mRNA SS DNA GHR
IGF -1 mRNA GM - CSF  SS DNA GHR
IGF -1 mRNA . GM - CSF  SS
pGM — CSF + peS/2SS o

1 Lupu F Terwilliger ] D Lee K et al. Roles of growth hormone and insulin — like growth factor 1 in mouse postnatal growth

J . Dev Biol 2001 229(1):141-62.

2 .GM - CSF IeG J.
2008 28( 1) : 6367 83.
3 .GM-CSF  SS GH IGF-1 J.
. 2008 29( 1) : 1145.
4 ) -
J. 2008 30(4) : 693-696.
5 . peS/288 . J. 2005 13
(4) :477 -481.
6 ) - ( GM - CSF)
J. 2007 29(2) : 234-240.
7 . - ( GM - CSF) (SS)
J. 2008 16( 1) : 4146.
8 . M. 1 : 2000: 92-93.
9 J. E.F. T. ) M. 3 . 2002: 96-99.
10 B- -7 . mRNA J.

2004 26(2):112415.

11 te Pas M F Visscher A H de Greef K H. Molecular genetic and physiologic background of the growth hormone - IGF -1
axis in relation to breeding for growth rate and leanness in pigs J . Domest Anim Endocrinol 2004 27( 3) : 287-301.

12 Burger J A Mendoza R B Kipps T J. Plasmids encoding granulocyte — macrophage colony — stimulating factor and CD154
enhance the immune response to genetic vaccines J . Vaccine 2001 19( 15 -16) :21812189.

13 . GM -CSF  HCV C J. 2001 17
(4):289292.

14 Varner M A Davis SL Reeves J J. Temporal serum concentrations of growth hormone thyrotropin insulin and glucagon
in sheep immunized against somatostatin J . Endocrinology 1980 106( 3) : 1027-4032.

15 Magnan E Mazzocchi L Cataldi M et al. Effect of actively immunizing sheep against growth hormone — releasing hormone
or somatostatin on spontaneous pulsatile and neostigmine — induced growth hormone secretion J .J Endocrinol 1995 144
(1):8390.

16 Dawson J M Soar ] B Buttery P J et al. The effect of immunization against somatostatin and B — agonist administration a—
lone and in combination on growth and carcass composition in young steers J . Anim Sci 1997 64:37-51.

17 Chihara K Sato M Kita T et al. Physiological role of short loop — feedback GH autoregulation in producing a 3hr — pulsa—
tile GH secretory pattern in conscious male rats A . In Neuroendocrine Control of the Hypothalamo — Pituitary System C .
Tokyo: Japan Scientific Societies Press 1988: 137-449.

18 Van Kessel AG Laarveld B. Acute or chronic immunoneutralization of somatostatin does not affect growth hormone or thy—
roid hormone secretion in sheep J .J Endocrinol 1993 136( 2) :261-269.

19 Bauer H Darji A Chakraborty T et al. Salmonella — mediated oral DNA vaccination using stabilized eukaryotic expression
plasmids J . Gene Ther 2005 12(4):364-372.

20 . DNA N J. 2003 19( 1) :24-29.



