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Abstract To investigate the immune effect of DNA vaccine against somatostatin (SS) in sheep, the fusion expression
plasmid harboring SS and HBsAg S( pES/ 2SS ) was used to immunize the female Hu lambs with different aduvants,
such as the pECpG plasmid, E. coli DNA, the crude liposome and immunized with reconstructed plasmid pES/ 2SS
GMCSF. A booster was administrated four weeks later. The resultsshowed that the level of antibody of immunized
group was remarkably higher thanin the control ( P<0.05). The antibody against SSinthe E. coli DNA group was re-
markably higher than that in the pES/ 2SS alone at week 4 after primary immunization and week 2 ater booster. The rate
of sheep with positive antibody o the E. coli DNA group was the highest in the immunized groups. The rate of sheep
with positive antibody of immunized group was 36.0 %. Body weight gain of the immunized group was 18. 82 % higher
than that of the control (P<0.01). At two weeks after booster application, GH and IGF  content of the immunized
group was remarkably higher compared to the control ( P<0.05) , that of positive antibody higher than that of negative
antibody (P<0.01). Significant correlations between the Ab P/N value and GH (P<0.01) , IGFI (P<0.01) and
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weekly weight gain (P<0.01) , also between the weekly body weight gain and the Ab P/N value (P<0.01) , GH

(P<0.01) and IGF

(P<0.05) were observed in the groups ater SS gene immunization based on the datafrom the

2™ 4™ 6" and10™ weeks. These results suggest that the recombinant somatostatin expression plasmid can stimulate

Hu Sheep to produce antibody against SS, neutralize endogenous SS and correspondingly result in a change of GH and

IGF , increase of animal growth.
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2
2.1 CpG GM-CSF
EcoR Sal pEY 2000 bp
2SS , 750 0%
1000 bp , 0.79 kb ( 1, s
4) , pEY 2SS 100 bp
, GMCSF (
pCDNA- GMCSF EcoR  Xho ) 1.pES 2SS; 2.pES 2SS/ Eco/ EcoR |;3. pES 259/ Sal |; 4.pES
pEQZSS'GVlCSF pE'CpG 2SS( EcoR |+ Sal) ;M :.DL2 000
pEGFP EGFP , DG 1 pEY 2SS
Fig.1 Identification of pES 2SS by reseriction endonucle-
ases digestion
2.2
4 0. 05) T2 T5
Auso,pl Asso N Y Auso pl Auso,pl Asso N E. coli DH®
Auso N (P<0.01) ( DNA 6
1) ,T2 T5 Auso,pl Asso N (P< Auso pl Asso N ,
0. 05) 2 , Auso,pl Asso N 10 Auso pl Asso N
(P< 16.0% , 36%
0.01) ;T2 T5 Auso pl Agso N (P< (18/50) ( 2
1 Asso pl Asso N
Table 1  Auso,p/ Asson value of serum antibody againgt ssin Hu sheep ater SS gene immunization
PW2 w PM4 w BM2 w BM6 w BM10 w
T1 10 1.69+0. 35 Aa 1.80+0. 35 Aa 2.21+0.53 Bacd 1.73+0.37 Ac 1.56+0. 39 Aa
T2 10 1.69+0. 40 Aa 2.14+£0.53 Aa 2.94+1.20Ba 2.27+1.08 ABa 1.85+0.39 Aa
T3 10 1.51+0. 31 Aa 1.79+0.42 Aac 2.44+1.21 Bcd 1.94+0.49 ABac 1.67+0.43 Aa
T4 10 1.68+0. 32 Aa 1.87+0.77 Aac 2.12+0.60 Ace 1.86+0. 54 Aac 1.67+0.48 Aa
T5 10 1.56 +0. 27 Aa 1.63+0.41 ABc 1.97 £0. 39 Bde 1.87+0.33 ABac 1.71+0.26 ABa
TT 50 1.59+0.33a" 1.85+0.52ac’” 2.32+0.91acd’  1.93+#0.62ac”  1.70+0.37a"
CK 10 1.05+0.15 Ab 1.04£0.31 Ab 0.95+0.12 Ab 1.04£0.16 Ab 0.96 £0.07 Ab
TT=T1+ T2+ T3+ T4+ T5,CK PM2w 2 PM4w 4 :BM2w 2
:BM6w 6 ;BM10w 10 s
* ,P<0.05; ** ,P<0.01
2.3 GH ), GH (P<
, GH 0.05) , GH
: , (P<0.05) 10 ,GH
(P>0.05) 6 ( 6 (P>0.05( 3)
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2
Table 2 Comparion of sheep with podtive antibody SSin different groups
PM2w PM4w PM2w PM6w PM 10w
R/ % Max R/ % Max R/ % Max R/ % Max R/ % Max
T1 10.0a 2.26 20.0ab 2.47 40.0ab 3.02 30.0a 2.28 20.0ab 2.11
T2 20.0a 2.45 30.0a 3.13 50.0 a 4.68 30.0a 4.45 30.0a 2.25
T3 10.0a 2.07 20.0 ab 2.65 30.0 ab 4.82 20.0a 2.72 10.0 ab 2.04
T4 10.0a 2.22 20.0ab 3.61 30.0ab 3.08 20.0a 2.96 10.0ab  2.06
T5 10.0 a 2.06 10.0 b 2.58 30.0 ab 2.57 20.0 a 2.39 10.0 ab 2.24
TT 12.0a 2.45 20.0 ab 3.61 36.0 ab 4.82 22.0a 4.45 16.0 ab 2.25
‘R ,Max Asso @ Asso N
, GH (P<0.01) 6 GH
) (P>0.05) ) GH
2 GH (P>0.05( 2
3 GH
Table 3 GH leve in blood sera of ewes before and ater SS gene immunization ng/ L
PMO PM2w PM4W BM2w BM6w
T1 10 2.39%0.55 Aab 2.32+£0.55 Ab 3.18+0.84 Ba 3.11+0.45Ba 2.24£0.46 Aab
T2 10 2.67%+0.95 ab 2.96+0.42 Aa 2.46+£0.70 Aa 2.78+1.17 Aa 2.55+£0.91 Aa
T3 10 2.12+0.63 Ab 2.29+0.49 ABb 2.41+1.26 ABa 2.78+0.32Ba 2.02+£0.61 Ab
T4 10 2.84+1.06 Aa 2.42+0.57 Aab 2.89+0.89 Aa 3.13+0.57 Aa 2.71+1.01 Aa
T5 10 2.31+0.48 Aab 2.55+0.97 Aab 2.51+1.04 Aa 2.85+1.32 Aa 2.21+0.46 Aab
TT 50 2.43+0.73 ab 2.47%0.65 ab 2.64+£0.94 a 2.75+0.86a" 2.30+0.67 ab
CK 10 2.40£0.50 Aab 2.22+0.50 Ab 2.29+0.88 Aa 1.92+0.22 Ab 2.15+£0.29 Aab
:PMO 0
T e pume il ' (P
~ 40 —=—HUkBHE¥ 0.05) ( 4) 6 | GF
?,;, ssf . T2 T3
%‘ 3ol (P<0.05)
= a5t , | GF
W77 % 10 , (P>
ST/ 0. 05) 2, |GF-
2 , (P<(0.01)( 3
Fg.2 GLHeveI of GH in blood sera of ewes with postive and 10 1 GF '
negative antibodies againgt SS after immunization (P>0.05)
The content of GH podtive antibody was remarkably remarkably 2.5
higher than that of negative antibldy at week 6 ater primary immu-
niztion( P<0.01) . 2 B ( T3 )
2.4 | GF- : (P>0.05) ( 5)
, | GF 2 ( 6 ),T1 T2 T3
, (P>0.05) (P<0.05) 14 ,

, | GF

(P<0.01)
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Table4 1GF levd in blood seraof ewes before and ater SS gene immunization
PMO PM2w PM4w BM2w BM6w
T1 456.91+63.55 ABa 431.17+51.65 Aa 466.46+49.14 ABa 499.02+19.53 Ba 465.67 +55.78 ABab
T2 467.44+31.89 ABa 454.19+30.84 Aa 476.95%+41.22 ABa 492.16+26.24Ba 490.52+33.30Ba
T3 485.39 £ 66. 30 Aa 458.77+£50.88 Aa 491.84 +33.32 Aa 499.72+39.61 Aa 495.46 +54.95 Aa
T4 450.95+44.95 ABa 424.97+49.00 Aa 485.42 +56.58 Ba 484.62+£27.12 Ba 458.97 £52.92 ABab
T5 462.67 £33.33 ABa 447.10+23.69 Aa 459.99+42.11 ABa 490.82+44.67 Ba 482.87 +25.60Ba
TT 456.80+43.68 a 439.41+46.87 a 472.12+44.93 a 486.96+36.52a 478.96+46.31a
CK 439.40+33.38 Aa 419.41+61.78 Aa 452.03+41.65 Aa 453.34+44.30 Ab 434.05+56.131 Ab
6 (Ab) GH IG~
360 —— SRR
~ 540 - HiikBATEE
g, 520 Table6 Corrdation codificients among SS Ab, GH, G
£ 500 and body weight gain per week
o 480
% 460 Ab GH IGF BW
440 Ab 1 0.811" 0.685"  0.706"
W— 7 % e T
Soxert 5] / A GH 0.811" 1 0.378 0.747"
3 | GF 0.685"  0.378 1 0.533"
IGF BW 0.706  0.7477  0.533° 1
Fig.3 Levd of IGFLeve of IGF in blood sera of ewes '
with postive and negative antibody agains SS ater BW
immunization
The content of IGF  of postive antibody was ramarkably higher 3
than that of negative antibody in sx week ater primary immunztion.
3.1
1)
5 1
Table5 Ganof femdefemde Hu Sheep ater SS geneimmu- [14]
niztion kg
HBsAQS 112 113
/
S 3
2 6 14 pEGFP-N; ,
Tl 10 1.35+0.43ab 4.40%+0.59a 11.88+1.15a SS
T2 10 1.25+0.62ab 5.0+0.83a 11.75+1.66 a ) ,
T3 10 1.47+0.58a 4.93+2.10a 10.83+1.27 ac
T4 10 1.06+0.45ab 3.86+0.87 bc 10.88+1.27 ac ’
2) Cp GDNA
T5 10 1.15+0.64ab 4.08+0.78 bc 9.05+1.67 bc
GMCSF )
TT 50 1.26+0.54 4.30£1.0 10.61+1.96 4
CK 10 0.88+0.48 3.48+1.01b 8.93+1.46 b oD , 2
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