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FEE . HhPE 40 KWK R ZIeaasc i, Miblah 4 41, H410 &, A4k, Hd T4U% e, 1T ~ V459
AR LAVBES V0 1T FR B 9 2K HY DNA SE 1 peS/28S, pGM-CSEF/SS Fl pGM-CSF + peS/28S, /M HTiX 86 DNA £ 1 %t i 5414
B4 PEPEBE AR SE I R e, S5 RN, S TAHMIVAME, MY HEESHIRE T 8.37% (P >0.05) H
17.2% (P <0.05), FRFIHFSNRET 14.8% M 6.7% , T4, MAMNVAMmE T GH W ERF s, T4
IGF- 1 &t — FA FRGR MAKE, TUATIVALAESS 2 JUG A TR ok F, T4 IGF- 1 gl FHEMmA, 1, 1
AMIVAT, MERETFENEYE, MTAE B, RERE8HE, MAMT, 2K EFRESTIMVA (P<
0.05), M5 BAEFARE, AT, WERAWEM, ™, MMNVAE A0S, THAMIAT, 1550
—BEARFER MK . LRGSR, R 40 M- E VA I R R T (GM-CSF) Xt SS DNA Sl A — & 1Y S e ot
YEF, pGM-CSF/SS By SIERUREEAR T pGM-CSF + peS/28S b,

FA . RN AN SR TR AN T (GM-CSF) 3 AERKINE (SS); EKIME (GH); IGF-1; 1744

FESES . S852.2 XHRARIEAG . A XEHS: 1000 -2030 (2007) 04 -0092 - 05

Effect of fusion-expression plasmid contained GM-CSF and
SS on growth and relative hormone of weaned piglets
SHU Deng-qun'”’, MAO Da-gan', CHEN Rong-da’, WU Zhi-min’, YANG Li-guo'*"

(1. Institute of Animal Breeding and Reproduction, Nanjing Agricultural University, Nanjing 210095, China;
2. College of Animal Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
3. College of Animal Science and Technology, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: To study the effect of SS DNA vaccine on the growth and hormone, a total of 40 weaned Landrace x Yorkshire crossbred
piglets were divided into 4 groups and immunized with 0. 85% salt solution ( Group I as control), pcS/2SS (Group 1I), pGM-
CSF/SS (Group M) and pGM-CSF + pcS/2SS (Group IV) delivered by attenuated Salmonella as carrier at a dose of 4 x 10" CFU
per piglet, respectively. A booster was given two weeks later. The results demonstrated that daily gain of pGM-CSF/SS increased
8.37% and 17.2% , respectively, and feed efficiency increased 14.8% and 6.7% , respectively, compared with Group II and
IV. pcS/2SS and pGM-CSF + pcS/2SS had no effect on growth, but improved their feed efficiency. Plasma GH level of Group I,
Il and IV increased after immunization, while plasma GH level in the control group retained stable during the whole period. Plas-
ma IGF- T level of pcS/2SS kept in higher level all the times. Peak level of plasma IGF- T level in pGM-CSF/SS was higher than
that in other groups. Plasma T, level of Group I, II and IV exhibited declination, while ascenting of Group . Plasma T, level
of pGM-CSF/SS was higher than that of Group I, II and IV at 8th week (P <0.05). Plasma T, level of Group Il and Il kept
in higher level all the while. These results indicated that GM-CSF could enhance immunization effect on SS DNA vaccine, and the
immune response of pGM-CSF/SS was prior to that of pPGM-CSF + peS/2SS.

Key words: granulocyte-macrophage colony-stimulating factor ( GM-CSF ); somatostatin ( SS); growth hormone ( GH);
IGF- 1 ; piglet
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AR R EER T BRI R, A B AR AR R AR KR (GH) Y RRIK,
1M GH SR A2 #E s A K M 3R, EMRICE T AR KRB E (GHRH) 2RI KR
(somatostatin , SS) FYFPHIXCE AT, H SS FEEFsll GH AYIERE s, SRA SS # 3 sh Fih sh fa g n]
DABGE S A e, BRI GH YRR e e 2 (B O R B, SS el AT Re il H g i
10% , AR ZFAERKEF T (IGF-1) A GH KA T BRLL b7 20— 5 1 40 i 55 7% 3fa 4 R
F (GM-CSF) J&—FhHA LR A AR K, AOUBBRIGE AR A0 i IG58 . AR, IR
BRGNS REERS, EEREIE L PR . EEARAE . A SOIRZEM (dendritic cell, DC) K AL
Aipt, HFIVE DNA BERT A REf ], LA DNA SEH I Sl R

AR IR B R TORE peS/28S ., pGM-CSF il pGM-CSF/SS 43 5l AVlag vb 1T T, il il 11 R v
FEWTTAE, BT 3 Fh Gy AP A P PERE R DG R (52, 3 SS DNA BE AT 44 (1 £i2
HERAERILL S GM-CSF (i feietiam Ve, AR R IME DNA 22 N TR S4Bl g4k 4ig .

I ARG %

1.1 A, EREENES

A KA ZE DNA ZETH peS/2SS HE et %, pGM-CSF iy GM-CSF B A% F ik Bk, pGM-
CSF/SS JZTE peS/2SS MFLht I3 7i k% GM-CSF R @ iy al & 2k Bk, ¥h/ESE AT, W
[T CS022 H R st AR KA sh W & 58 I R A 7

A peS/28S, pGM-CSF Hl pGM-CSF/SS By I8 B V0 1] [G T 85 21 952 1 73 42 b LB K97 3, 37 C,
150 r - min ' PRGEIFEE Ay M 0.3 ~0.4, SRJ54 °C . 1500 g B0 10 min; F+ W, FKER) PBS #
A 2 10" CFU - mL™", %M.
1.2 REERERE

AT PG KRR e B IE AR . REAIITAY 35 HIRWIS K 11 x KATR “ 03815 (1
Fr. KK TIeAFRE) 40 3k, WRITFEARTACEAT 7 d MG, 78 T3] P9 A1 08 00 A5 0K B R 5 3, Al
WSS, FRRIRiAE , K50, 2R ARE, FEARRIY, {5k 56 d,
1.3 R HE

40 kWAL R 4 1, R 10 Sk, 2 BREESRE, Hi T ADxd g, DA Rk, I ~
IVZH43 5 A peS/28S . pGM-CSF/SS il pGM-CSF + peS/28S HEATHE . PR 12 h 2R ARk | Seni
30 min, WSEMARO. 075 mg - mL ™' () NaHCO, (£35S mL) LAHFIE R, Gyl e Ak 4 x 10" CFU,
IR S ) 2 FALAARIR 6L | A R D7 s S is— ik

DIRIRAZE R 0 J5, A 0fESE 0, 2, 4, 6 A8 Jil R IEFRIREE, JRAERIRM T, 18374
PRI IS AT RIS E s BT FRICRIBUMAEE , AFRANPIRE, HI& Mm%, -20 CLAERA,
1.4 MEEHR
1.4.1 H¥EMREREAE CRERIVEEMEENEFE, 115420 0B EARBEE R,
1.4.2 % GH, IGF-1 | T, /T, KAF RH%ZE (RIA) WM GH, IGF-1 | T, F T, 7K},
GH. T, A1 T, &7 & oAb st e A= ) TR A T2 5, 1GF- TR & R JL A TR
ARRA R, BRI 31T
1.5 HESH

RIGEHRLL x + SE £, R LSD £ Hiek 725 5 0 5 R

2 R G

2.1 XTETEFIE A1 BE AU S N

3ARERL T, M4 (pGM-GSF/SS 41) W FH HIGH & e, 15 (427.3 £40.7) ¢, LI A
(peS/2SS4l) #2/ 1 8.37% (P >0.05), tLIV4L (pGM-CSF + pcS/2SS 41) & T 17.2% (P <
0.05), ANV 41173 H 38 8 53 5] LG BRZAREIR T 1. 6% F19. 0% , WIRlkBHG LR E , 4kt
AR am, BEHR 1.67:1, il T4V S T 14.8% M 6. 7% , SXTHRAAHL, T4, M4
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AV IR T 1.0% . 15.7%H19. 6% , 75 pGM-CSF/SS A2k TAF 8RR K, 488 T falkRHR] %
(1), GM-CSF X SS DNA Y& A —E M sm/EFH, pGM-CSF/SS IR R Z AL T pGM-CSF + peS/

2SS M FLbgE
#1 7F[E DNA BEEITFEERKEENZIE (n=10)
Table 1 Effect of different DNA vaccines on growth performance of weaned piglets

215 WA E kg SRR E kg HHE/ kg FHHIEE g HHE L

Group Initial weight Final weight Weight gain ADG F/G
I 8.68 +0.39* 31,12 + 1. 66* 22.44 +1.45% 400. 7 £25. 98P 1.98:1
I 8.88 +0. 464 30.96 +1. 054 22.08 +0.974 394.3 +17. 3148 1.96:1
Il| 8.93 +0.314 32.86 +2.314 23.93 +2.284 427.3 +40.704 1.67:1
v 8.78 +0. 43" 29.20 +1.41% 20.42 +1.09* 364.6 +19.50" 1.79:1

#: 1) 1. Control group; II: pcS/2SS group; M: pGM-CSF/SS group; IV: pGM-CSF + pcS/2SS group
2) ADG: Avarage day gain; F/G: Fodder/gain
3) REFEIET R KRE FRAMEIFRRZFBE (P <0.05), Data in the same column with the different superscripts capital letter are
significantly different (P <0.05). The same as follows.

2.2 IMFIEMERH GH KFHIZMm
MFZ2 W], RIS AR B X B2 GH KT s kg, B R s p kAT, 50 M4l ., Mamv
FERg I GH A Fmirkads, W4, VALES 6 Faf s 2 mndg, 405 RAE N IS 8 i,
T A 7R A U AR LB P AR, IT4HRY GH KBk s F HAMIVA (P >0.05), XAfRgRA
KRGS A TIRNAY SS, fE#F T GH BIA BRI, #2878 . SS DNA FE X R FHA N GH & K7
HHHEBAEM, GM-CSF A —& iy ietbin e .
Fz2 AEMEAFEMNES GHKE (r=10)

Table 2 Plasma GH level of piglets at different time after immunization ng + mL™!
20 51 1 P55 i)/ J& Time after immunization
Group 0 2 4 6 8
I 0.73 +0. 144 0.76 +0.20* 0.68 +0.10* 0.76 +0. 37 0.73 +0. 45%
Il 0.65 +0. 154 0.54 +0. 124 0.73 +0.20* 0.95+0. 17 0.93 +0. 124
m 0.57 £0. 154 0.69 +0. 144 0. 65 £0. 074 0.90 £0. 174 0.98 +0.30*"
v 0.51 £0. 114 0.61 +0. 034 0. 61 £0. 084 0.74 +0. 084 0.63 0. 1442

e FAATER R NG TEEA IR RO Z R R (P <0.05),
Note: Data in the same line with the different superscripts small letter are significantly different (P <0.05). The same as follows.

2.3 XHF¥EMEF IGF- 1 K FHIM
R IRET X B2 IGF- 1 AT i = THRIR 2, BEE RS T, IGF- 1 KPR b2E T GH 1 3h
B, T4, TAMNVAMAREERAES 2 B, UN4 A& (P>0.05); 14 IGF- T Y43
MEE 6 JEIF IR — s T AL, IVALAE 2 S8 )5 A0 FRARM KT, 55 T4 B 430 vms e s BAE 56 4
T HALE A g (F£3), XATRESEH T SS /KA FFE, fR3E T GH A& AW, GH 2Ry
HEhnER S 1 IGF- T WK, (AR ZERARE (P>0.05),
%3 AEBREHFHMmMES IGF-1KE (n=10)

Table 3 Plasma IGF- I level of piglets at different time after immunization ng + mL™'
ZH 51 A2 J5 BFE] /8 Time after immunization
Group 0 2 4 6 8
I 325.67 +15. 224 367.51 £9. 85" 318. 89 +£26. 944 283. 46 £22. 824" 304. 42 £22. 054
I 318.39 +4. 064 350. 44 + 14, 534 307.48 £17. 514 321.74 £15. 424 329.51 £20. 974
m 293.30 +17. 094" 344. 63 £23. 154 350. 46 +£8. 024 286. 66 =17. 724" 297. 41 £13. 024"
v 283.80 +17. 90" 386. 66 +8. 28" 306. 31 +6. 44\ 280. 01 8. 05% 310. 85 +12. 05"

2.4 XHMFIEMEEH T, 1T, /KFHHE

B RE R e T 41, M4V T, A5 FRER RS, migmsifE o f2 J&, mill4lT,
Mo I, mIETESS 8 A, 50 R AL, 25 E3E (P<0.05) (R4), RERH&
T, WA AT TR, (AIAR T, WK FREST LA, THMVAH, X8R pGM-CSF/
SS PP IR PERRAR AR SS K-, fRER SS X T, - IiimiIvE A, A23E T T, 200,
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x4 ARMEFEMLRH T, T, KFE (n=10)

Table 4 Plasma T, and T, level of piglets at different time after immunization nmol + L7!
iH 21 ) A28 S Ik E] /8 Time after immunization
Ttem Group 0 2 4 6 8
T, I 1.26 £0. 0842 1.04 £0. 154 1.05 £0. 074 1. 13 £0. 084 1. 11 £0. 054¢
I 0.74 0. 115 1.17 £0. 194 1.04 +0. 134 0.92 +0. 085 0.77 0. 10"
| 0.73 +0. 09" 1.00 £0. 22" 1.15 0. 07 1.02 +0. 09 1.32 0. 15%
\Y 0.75 0. 115 1.28 +0. 14% 0.91 +0. 15 1.21 £0. 094 0.99 +0. 11%
T, I 79. 86 +6. 224 71.16 +7. 264 73.12 +2. 434 74.45 +5. 104 64. 44 +2. 404
I 53.92 +9. 564 64. 85 +2. 374 64.49 +6. 314 67.53 +7. 454 55.81 +2.264
I 58.81 6. 82 59.76 +16. 96 78.73 4. 64 69. 69 £9. 79 68. 63 £0.20"
v 68.63 +2. 344 58.93 +15. 694 79.63 +6. 174 79. 87 +9. 104 67.17 +4. 474

ME4 TR N, MEREWHT, [AT, MR, w4, WAV HA ASEFAE R
g, MRV AR BT 6 J8, MAL7ESE 4 JEHEE] (78.73 +4.64) nmol - L™, BLJE T,
B — B AR R K, X5 T, A5 —ERY, Uil pGM-CSF/SS | I RERFK TR SS
K, ARIET T, 43,

3 ik
3.1 SS DNA Z&EXIsh# 4 = 18I &2

Spencer 25706 SS ERET N o BREARIMEAPUR, HUGEE 3 HIR A, 45RR84 stk
WX IR T 17. 6% , UEWTT SS Sl s b, I EATHIBIREE RKE, SS MHRIZERT/IN
Sl (UNRL KRERRAE) WA= rERea — e e, TRFE S AR RN TARZ N &
RE 120 g Wistar K, 7 JEG & BUME RS R A0 IR AL #2055 15. 4% , TR 1 8. 3% ., (HR A SS #ue
et R E K AIRIE, 4500 AR—2, I SS B E i E e GH K, fH A K B Z4m i,
Vicini 251V F SS s 37 JWs BEA- L 7 WS /NVA A, SRR T/ANA AR R, i RE R A KR
M, FRMEALRIEA UG, TAWS WS, AR R o AT g m AU A K A
MR AR, pCM-CSF/SS RPBEAFHE AT T 5 i 34 B AR BRI R, FL Bl SS DNA #E os% H
WL T 8.4% , GM-CSF XF SS DNA SE A —E M e 3issfEH , {2 pGM-CSF + peS/2SS F e sk
ANFRARE, AT RESE BT PR SORL S JF G R A7 A6 2 B TR R BN, PR HRGE, A A Y DNA T 5
GM-CSFZmfis TR A 5, MR Ape S TIAEA ", I DNA B 1 B sUR
3.2 SS DNA & #E*SMNE MK GH 1 IGF- 1 43 b7k T 1) 3 M

TR R R, AR L R TR G X 4 S AR R R P R KB GH A R AE AT,
Varner 257 % B SS H 8 o] LU R 40 21000 GH AYFEREKSE B Trout 25 IS SS Ho 8 X 33k 9 Fft i & /K
SRR, A A Z R Bh e X /NS B 1 E NS R LAY GH K-S 52, it 5 Bh e il /0
AR, (HXF GH MK I R AR ' SRR SRl sh M g i 45 AL, AT L SS 4
FEXT GH Al IGE- T AP AR I sEm 8 5 2%, S5 RIFA—5, AR LSRR, £ R R4 GH
IGF- 1 7K F-2m& v TR I 25 L T, M SS DNA 51l S is A7 4%, FRRIRTE SS Fik Bk i A 6M-
CSF 2 )5, GH FIGF- | B3l — B R A, X BRZE 7R3 MR T L BT AR
3.3 SS DNA EE3SMNEMm® T, F1 T, 437K F RIS

AFREERAUESE, TERPESG I, pGM-CSF/SS ey T, 43 Wh/KF- B 3 & T peS/2SS 4l pGM-
CSF +pcS/2SS ., 5 THERARE ., T, WX RAURWIFEAL, 107 3 AR50 41 0 5 A T T v 1
e, peS/2SS Fll pGM-CSF + peS/2SS Fufe 2H iy KA HH IAESS 6 JA, oS T, B9 53i— ELARRFIE R = 7K
o, 5T, B4R —80, XU T pGM-CSF/SS G BRI SS /K-, bR T SS X T, . T, 43ibhY
MWIER, f23ET, | T, 200, IR TAAER AR . AIRIZE R S5 RS IR 45 REA -3, i
SR B A KA BRI BEPUR (SS-TgY) SRR T yE S rd 1 H AL RTIMAS, B S50 o b 5 b A i
HFOIGE- T AT, K, FEFE L REGRR A U detl, Hifp T, KFPEBEES, X5 ERFEHED
FHAE AN 2 BE PR TR 1 958 120 ¢ Wistar K RIS 3 19 45 AL AR



- 96 - (2R S N /A NI S S 5530 &

IR — PR BN T, AT DUREREAZ R B A 18 £, 0T LAER DNA 5 148 1% 38
A, eI BS Fh e f 4 B e, BRIk, R IEPUR BRI Rk "), BT E e, RZ&TH
R, FTLUEAR, Liu SR A T TIEFF B UreB 2R [ 1Y BLZ 238 JFORL pTCOL — UreB A
IWEEVD T TICERE SL3261 H, FHRGSE Balb/c /INER, 7748 HUXS R TE m 1Y) TG Piik, AR5 REMH,
PIVEE VDT I T M 244 i) pGM-CSF/SS Hl pGM-CSF + peS/2SS T 2H W S Wi 3 1-4% , GM-CSF 5 SS Hfil
B FRIBFRL pGM-CSF/SS FRINH T A0 1 e i, HAERORZAL T pGM-CSF + peS/2SS G i
RELA S A AR KA DNA S8, Bk, DABREEVD T QR A 2RIz 1% DNA JE 2 4k LA 7 5 R RS
ZJa X — R sis s, Bk Mo ik a8 Ui, 5 PR R e, nl R
BRI AT
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