BYE T2 2008,20(6) :624-629

Chinese Journal of Animal Nutrition

IS5 pGRF ERE RN HE SN =ZBKEEHIF S

RIE M 38 & KA SR FE AR RY 52 IR

RS ERHTS
OOl 2 5 40 8 F R 7 e 5 625014)

OB ARBEAKEE BN F (pGRE) ZE [H 5 ki %t f A 22 55 2 = 61 5 5 19 G0 8 L3817 4% A= 4 M BE AN S 9
FEFRBg S, YE 36 3k (28 £ 2) d Wi % 59 A K X (Duroc X Landrace X Yorkshire, DLY) = JG2¥ 3¢ 1 4% . & 1A F 4H
UT A REFIRERE 25 1/2 B U0, 23 D % R4 OR 13 4 pGRE 5 BORE R AF 178 LPS 8L =BK B L1 4 pGRF 41 . 7E
S ZHE (LPS) 41 JE 4 pGRF + LPS 20 i §F = 59 v 4 O IR S A6 559 75 . J8 PF R AT 1 G4T10 555 S IR 2 R/ 1k
O ICFF I E0630 557 AT 4 pGRF+ =& 6 ML A4 6 MEE BN EE 18, B s,
PGRF 41 .pGRF + LPS 41 .pGRF + =5 17 20 09 A7 4 K BE WL 3 53 55 1. 0 mg pGRF E [N Bk ; il I 19 55 11 K
45 LPS 41 .pGRF + LPS 4 15 1 4t 100 pg/kg LPS A4 BEER K, = BEE B 4H LA Ik pGRF + = e i 4 v i 2 3k
1y Z IV A PR K VA TR, X IR LR pGRF 41 7 S A= BER /K 5 55 18 I IREE 11 RIMERE A 7. 45 KW 1
2 WESH LPS s =HE )5 , Bl 10~17 d #1 17~24 d By B, pGRF + LPS 41 {1 4% 1 ADG .3 (10~17 d, P<<0. 05) 5§
W 3 (17~24 d, P<<0. 0D @ F LPS 41, F/G ¥ 8 #{K T LPS 41 (P<C0. 05) ; pGRF + % W 41175 ADG ¥ 8 & 5
FREW A (P<0.05,F/G BF /R FEMLAL(P<0.05), £ 11 KA 18 KX, pGRF + LPS 4111 4% i Ifi. 7 41 g A
F (IL-1.1L-6) /K V- ¥4 8 A% F LPS 41 (P<<0. 01) . 2 i3 FE 4B K N7 (IGF-D 1 1gG ¥ i ¥ 8 % % T LPS 4
(P<<0.01) ; pGRF + $£ 1 4147 % (4 M3 TL-1 Al IL-6 ¥ 8 3 IR TR 41 (P<<0. 05),1gG ¥R BE AR 8 % (11 d, P<
0.0 B.E (18 d, P<C0.05) = TR 41, IGF-T ¥ | 35 (11 d. P<<0. 05) Bk W 3 (18 d, P<C0. 01) = T o i 4l .
TEB] pGRF £ [R50k A 22 fif f LPS B = 100 1 Sy i85 | 9 47 A= A ikl 5 B8 % 400 1 Eh g 2 s = I 15 2 19

ML TL-1 1 TL-6 9 B /Y _F T AL TGF-T ¥ S8 Y AR - () I B 41 e S 82 O 380 FF 4% 1 I TGk B
KBIR . pGRF 2N UKL Wi 05474 s IR 208 s = TBC W 5 S e L8k s A 7= P R 5 SR e 9 A

H 5 L (immunological stress) . 75 %5 2%
FEEABUR LI R R BE N . TES A ard # s
GEASE S TIPSR S iR VR EUR o L
Yo PE Z G0 R 3E 1 2 Bl s AR R e B 2 N A W D RE L S
PN LA By 0] DL A= FORE N 43 W AR T i
G T8 A B 7 A 1 240 L IR R T T 8 N 0 s A B
S E RO RPN DR RS A K R
S T U DRI 3 R 3k 4 A A R O Y 8 T
2 R BB A SR HBC— i it G B 4 52 2 0 1) B 5 Bl
REFNBTIA RE 1 » S RE 52 Al O 5 o 3855 | kS 1 A 1 ol
R BOR B 2 e . AR BT R B
PGRF Ui A= K R B I ) L IR 52 b i Jd 35 4 55
W00 A A A A0S 1 T G B O e e AT
A B, B 1 S T R T — 8 AR S X K

¥ %5 B #7 :2008-03-20
EL WA - HH A0 A B & 2RI (IRT0555) %% Bl

GEPI ) G 88 L A 4 T A pGRF 2 [ Ok E 75
5 17% S 5 IO 93 | A 187 A A ) B HL X B 2 T RE ) 5
WA (R4S — B BF 5T . A BB 0008 2 3 4% LPS s =
W2 v T W W9 A 7 2R O B O B U
PGRF 3k [N JRORE B 75 22 Ak O 58 10 A 4 119 2 4 400 il
Lo it FL A e D RE » O 1 56k e 0 4 O B2 0 MBI A
NFERF @I,

1 #MHBE5FE
1.1 RIeshyw5HR

A g 36 Sk (28 £2) d, Kk E
(7.89 £ 0.98) kg A9 #: 4 K (Duroc X Landrace X
Yorkshire . DLY) = JC 4% 52 Wi W A7 4% . A B1 4% 1/2,
R W E S A S R HEAT I S

YEE B A KA (1980-) o 20 BUIE AT L INZAR 3R TSN BN E FRBESE . E-mail . tanyongju@126. com

* BWAEE : ERT 55 B4 S0 E-mail: wkn@sicau. edu. cn



6 1 K 3 %5 . TR 5 pGRE 3L P TR X A 22 08 al = I8 19 475 5 10 G 88 7 S8 AT A4 K R 0 88 48 s 11 36 1) 625
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Table 1 Composition and nutrient levels of basal diet

(air-dry basis, % )

i H Items 4 Content
JE Bl Ingredients

F K Corn 57. 06
= F Soybean meal 22.53
K5 Soybean oil 0.95
f4 ¥y Fish meal 5.00
FLiE % Whey powder 10. 00
AR -#h MR 4k Lys-HCl 0.19
E R DL-Met 0.07
Jh &R Thr 0. 04
14k NaCl 0. 20
IR IR 45 CaCO, 0.92
Wi A 4% CaHPO, 0.32
2k A= Z IS5 Vitamins premix”’ 0.05
S {L R H% Chloride choline 0.10
B 07 Mineral premix? 0. 50
FHWRHF| Fragrant additive 0.02
Tk 7 Sweet additive 0.05
# 1t Total 100. 00
H 37 /K F Nutrient levels

i1k it DE(MI/kg) 14. 20
HLE H B CP 20. 25
5 Ca 0. 83
A F H#E AP 0.41
Al 4 L #i % BR Digestible Lys 1.21
7] I 1k % & % Digestible Met 0.69
n] 1k 5 & ik Digestible Trp 0.22
Al 14 1k 75 & B2 Digestible Thr 0.75

u] ¥ 1k 572 &R Digestible Ile 0.77

VARG IR W] AT 5 2 MR L The vitamins
premix provides following for per kg diet: VA 7 000 1U;
VD;1 500 IU; VE 13 1U; VK; 2 mg; VB, 2 mg ; VB,
3 mg; VBs 2 mg; VB, 0.006 mg; JZfix D-pantothenic acid
0.1 mg; #HE nicotinic acid 0. 007 mg; Mt R pyridoxic
acid 0. 005 mg.

DA R W Sy & T e 4 A kL $2 i The mineral
premix provides following for per kg diet: Fe(&i R W £k . as
ferrous sulfate) 250 mg; Cu (#f & 4, as copper sulfate)
170 mg; Zn (HiBR%F . as zinc sulfate) 150 mg; Mn 10 mg;1
0.14 mg;Se 0. 3 mg,



626 B W

7O 20 %

L5 HBEIH
I 45 R P+ Bn o 25 3, 4% Ak B2 )
FiI SPSS 12. 0 St #AF AT I X T K.

2 HEREHSMW
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fE B 22 1

I 2 Al RS LPS B =HK A (1~10 d) .3
ST pGRFE KL H kL 4147 4% 19 H 3% & (ADG) Al
KB (ADFD 3% 5 T 3 A AHR AR 5 4 (P <<
0.05), 2 WES LPS Z )5 .46 10~17 d F117~24 d
M B, LPS 417 5% 19 ADG ##)% & & % T % BE 41
(P<<0.0D),F/G ¥ 1 2% & T X 41 (P <C0.05);
pGRF + LPS 4H{7¥# ) ADG %3 (10~17 d, P<<
0. 05) 8¢ i 2 (17~24 d, P<<0.01) & F LPS 41.

F/G ¥ 8 KT LPS 41 (P<C0.05), ADFI & A
FHEF(P>0.05), 2 WHEH =B 5.4 10~17d
1 17~24 d By Bt , pGRF + ¥ 1 41175 ADG ¥
EE TR A (P<<0.05),F/G B # K T4
(P<<0.05),

2.2 pGRF £ & G X 5 & R 5 BT 9647 35 I i%
IGF-1 1%

H 2 3 AT AL 7ESS 11 KAI4 18 K, pGRF 41T
M IGE-T ¥k B #5548 2% & F X 4L (P <
0.0D);2 iE 4 LPS s =B J5 . pGRF + LPS 44
FERE IS TGF-T ¥k B 5548 3% & T LPS 4l (P <<
0.01), pGRF + % {fi A7 1 L3 TGF-T ¥ B2 A5 56
1Al OFEHERERTRR4 (P<0.05,5 2
(18 d) i 9 Ja i 3 e T 4 (P<<0. 01D,

% 2 pGRF £ & Uy 3t % % B 5 W 43 F 38 4 7= 14 4E 1 5% 0

Table 2 Effects of pGRF gene plasmid injection on performance of immunological stress weaned piglets (n =6)

i H Items X} HE Control pGRF g Z B LPS pGRF + LPS ) A ) pGRFJrE—Eiﬁ
Triple vaccine pGRF + vaccine

g
Initial Weight 7.88+0.79° 7.88+0.58" 7.89+0.66 7.90+0.65" 7.89+0.66 7.90+0.65
)

. ) 17.47+1.71*" 18.52%£1.23% 16.16+£1.92%  17.39+1.69* 16.99+£1.92% 18.36+1.52M
Final Wight(kg)

Hi# & ADG (g)
1~10d 266 £ 31° 314 +22° 265+ 56° 311 + 38° 266 * 38° 318 +53*
10~17 d 346 £ 574 394 + 567 262 + 695 278 £ 63% 334 £ 704 416 + 37
17~24 d 595 + 684° 621 £ 70 503 + 23" 594 + 56° 538 + 5578 566 + 5578
K& it ADFI (g)
1~10d 428 +33° 484 + 32° 440 £ 71° 504 + 69° 503 * 86° 531 £ 98¢
10~17 d 706 = 37° 697 £ 77° 637 £ 76" 606 + 87° 611 +59° 711+ 70
17~24 d 1077 £122° 1 081 +88* 109777 1 099 £92° 1049+67° 1 036 +64°
BHELL F/G
1~10d 1.61£0.03" 1.54+0.38¢ 1.66+0.15° 1.62%0.25° 1.89+0.32° 1.67£0.31°
10~17 d 2.04%0.14° 1.77£0.04¢ 2.43£0.207" 2.18+0.28° 1.83+0.29¢ 1.71£0.26¢
17~24 d 1.81+0.13° 1.74+0.21°¢ 2.18+0.16" 1.85+0.13° 1.95+0.03" 1.83+0.10°

[F A7 Bt 8 A R /NS F 1R R 2 53 B 3 (P<<0.05) , JA AR I KRG F 128 2 540 B3 (P<<0.0), FT£F.

In the same row, values with different small letter superscripts mean significant difference (P<C0.05), with different

capital letter superscripts mean significant difference( P<Z0.01). The same as below.

2.3 pGRF E BE i X 50 & Rz 35 7 9017 5 40 i
F IL-1 #A IL-6 B9850

H12& 3 RIA. 2 YT LPS )5 . LPS 4141 pGRF +
LPS 45 a1 38 TL-1 A 1L-6 /K SF-H 4% W 2 =
XFHRZH (P <<0.01),fH pGRF + LPS £ {14 () IfiL I
IL-1 il TL-6 7K 74 /& i B2 34/ F LPS 41, HAE 3

W AR T LPS 41 (P<<0.01), [AkE.2 T4 =
BT )5 - pGRF + S {5 A7 (9 13 TL-1 Fi TL-6 ¥
B B R 41 (P<<0. 05),
2.4 pGRF £ B FTALxT 5 & Bz 3 B 4 4F ¥ M 7%
REKER IgG M

TES5 11 RAES 18 K, pGRF & [A] 5 A 41 A1 4%
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W MG 1gG 7K -3 0 2 3% v T X% BE 41 (P <<0. 01),
2 RiEYSS LPS 5, LPS AT B MG 186G ¥ B
BFK T pGRF fl pGRF + LPS 4 (P<C0. 01) ; %

HAATHE R I3 TeG W EEZESR 1 (11 &) 5 5 %
BEART pGRF + ¥ i 20 (P<<0.01), 45 2 % (18 d)
WS B 3K T pGRF + 5 1 20 (P<<0. 05) ,

%3 pGRF £ & At B #7538 miF IGF-1.4EEF IL-1 #1 IL-6 . % &EIKER 1gG M R0
Table 3 Effects of pGRF gene plasmid injection on IGF-1.1L-1.1L-6 and IgG of immunological stress weaned piglets

(n=4)
i H TItems XJ & Control pGRF e Z b LPS pGRF + LPS . &l . pGRF+EEﬁ.éﬂ
Triple vaccine pGRF + Vaccine
IGF-[ (ng/mL)
11d 90.3+£5.0% 152.4+9.4% 59.9£3.8% 108.4 £ 8.7/ 78.9£3.6" 113.3+£5.9%
18 d 163.7+6.0% 223.5£11.0% 100.0£ 5.8 210.0+7.8% 171.1+9.3% 243.25+10.6%
IL-1 (pg/mL)
11d 88.9+1.3% 70.7+5.4 131.2+9.0% 102.0+£3.0% 98.5+5.7¢ 88.2+6.5%
18 d 82.3+5.7% 71.2£8.1° 125.3+£6.9% 97.7+6.4" 106.4 £ 2.3% 97.5+3.3%
IL-6 (pg/mL)
11d 76.8+6.1%  63.3£5.8" 6223.2+376.6% 5136.9+241.3 1084.5+142.9%  896.4 +£39.5"
18 d 80.0+5.4%  73.3+8.2%° 3900.0+94.7% 3129.2+120.5% 1195.5+176.3>  992.2+114.0™
IgG (g/L)
11d 2.33£0.17%" 4.08+0.26" 1.89+0.23% 3.00%0.35%  2.87+0.34“ 3.43£0.41M
18d 3.01£0.64% 4.67+0.76%  2.89+0.43% 4.04 % (.85 3.27%0.45"% 4.88+0.78%
pGRF P JFORL A A7 45 1L 3 IGF-T /K F 15 ] 42
3 W F5. th LT LT pGRE 3 5 K i 22 A 6008 57

3.1 pGRF & Gt 6 & R #1758 £ 7= M e A
=AU

AR 45 F W] pGRF 3 [H k7 A 45 75 o s
AT A% A PP PR . pGRE Jk [ Bk 32 5 0F 3 5%
A KPR RE B AF B UE LY i, v R B AR AR AT R
Wr R 1 J5 0 5 pGRF 3 N kL, BIF 58 6 W, W 4%
J5 1 R BB ESEE 27.72% BN L FE{% 33.80%
(P<C0.05) fH ¥4 5% b #% 5 pGRF 3 A 5 i 45 &
MEFRAZ , 5ACEH R LKEEM 5 — ANl
W] pGRF M Jf i fE 2% i LPS 51 (14 K 43 41 5%
AR 5 OB E R H R o H T ST LPS 4143 iR
B 15.43% (P <C0.05) fil 14.27% , & A L 22 5 A~
8.
3.2 pGRF E & FThLxd 6 & R F 3% i IGF-1
7K F B

4 3 Yy b T G 9 I S I g N 9 B B 4 AR
T sh ¥ iy sh X #2248 (central nervous system.,
CNS) 5| & CNS 4 i 248 A X+ /9 & B AT 2L
AR N A R G D T AR MRS RIIGE-11
(5> W . 1 pGRF 3 [ FORL & #5 1 Al 32 25 2 3 1
TEATRE IR A 83k 2 2E 0 IR GH A IGF-1 11
Gy UL AR R B & BLTE B N T,

BT IGE-T 7K 19 T R B 5 4 5 I A 445 1
i IGF-1 K-,
3.3 pGRF E E FRALX & M 7% miE IL-1,
IL-6 #1 1gG 7k F R 2200

IL-1.1L-6 #BJ& T 40 i [J F (cytokine) , Hy 5t
¥/ B Wi A B 2R 0 A TR e R e gz LA A S e
AL ARRE I IR L 7 A A R T L AR AN
e 42 = s W HLAR B KT 00 o AH 2o B 43 W 2 R 3K
BRIV E K T 4R AR KRS g LR
BIRY T 0 T AR e i . AR K L LPS
Y I 0 S SR A PR 4 i - TL-1 ANIL-6 119
SR T BT S ) S e R SRR OO L SR
ERY Eg R —5%., EXE %%, pGRF %
PR J5 R AE AR P & #5422 42 o N R GHL 11
Sy UAA TGF-T (9 A ok 5 B . 4n GH 3 2o 41 1l
8 Z A7 3 10 P/ B 20 B K N NF-«B % 5%
D7 K 30 g £ 4 51 B9 TNF-o. IL-1 F1 IL-6 43
o NI (TR e S = oS I O A 1 R (AT
VEHH T ASBF 9245 % . pGRF L A i bi fE 2% i LPS 5§,
S SR A s TL-1.1L-6 /K7 FF 5, 25 1 e g
IR

B b B AT R B O S IR R 4 R S R
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Effects of Injecting pGRF Gene Plasmid on Performance and Immunological
Indices of Immunological Stress Piglets Induced by LPS or Triple Vaccine

TAN Yong-ju WANG Kang-ning”

(Animal Nutrition Institute, Sichuan Agricultural University, Ya’an 625014, China)

Abstract: The purpose of this study was to evaluate the effects of pGRF gene plasmid on the performance and immunological
indices of immunological stress weaned piglets induced by LPS or Triple vaccine. Thirty-six DLY (Duroc X Landrace X York-
shire) pigs, weaned at the age of (28+2) d. were assigned to 6 groups with six replicates in each group and one piglet in
each replicate, which were contronl group, pGRF gene plasmid group, LPS (lipopolysaccharide) group, pGRF + LPS
group, triple vaccine group and pGRF + triple vaccine group. In the beginning of the experiment, each pig of pGRF gene
plasmid group, pGRF + LPS group and pGRF + triple vaccine group were injected 1.0 mg pGRF gene plasmid. On the 11"
day of the experiment, pigs of pGRF + LPS group and LPS group were injected lipopolysaccharide 100 pg/kg; pigs of
pGRF + triple vaccine group and triple vaccine group were injected double dose triple vaccine; and pigs of pGRF gene plas-
mid group and control were injected normal saline. On the 18" day, the manipulation was the same as on the 11" day. The
results showed that, at the the stage of 10~17 d and 17~24 d, ADG of piglets in pGRF + LPS group were significant higher
than those in LPS group (10~17 d, P<C0.05; 17~24 d, P<<0.01), F/G of piglets in pGRF + LPS group were significant
lower than those in LPS group (P<C0.05); ADG of piglets in pGRF + triple vaccine group were significant higher than those
in triple vaccine group (P<C0.05) and F/G of piglets in pGRF + triple vaccine group were lower than those in triple vaccine
group (P<C0.05). On the 11" day and the 18" day. after being injected the LPS or triple vaccine, the serumal IL-1 and IL-6
levels of piglets in pGRF + LPS groups and pGRF + triple vaccine group were respectively significant lower than those in LPS
group (P<C0.01) and triple vaccine group (P<C0.05); the serumal IGF-| and IgG levels of piglets in pGRF + LPS group
were both significant higher(P<0.01) than those in LPS groups; the serumal IGF-[ levels of piglets in the pGRF + triple
vaccine group were significant higher than those in triple vaccine group (11 d, P<<0.01, 18 d, P<C0.05) and the serumal
IgG levels of piglets in the pGRF + triple vaccine group were significant higher than those in triple vaccine group (11 d, P<<
0.05, 18 d, P<<0.01).In conclusion, pGRF could relieve the adverse effects of immunological stress on growth performance
of the piglets, which were injected with lipopolysaccharide or triple vaccine, and could inhibit increase of the serumal IL-1
and IL-6 levels and decrease of the serumal IGF-] levels of immunological stress piglets ,and could improve the serumal 1gG

levels of immunological stress piglets. [ Chinese Journal of Animal Nutrition, 2008,20(6) :624-629 |
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