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Effect of intrauterine growth retardation on immune organs and
plasma cytokine contents in growing-finishing pigs
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Abstract: [Objective] To investigate the effects of intrauterine growth retardation (IUGR) on immune organs
and plasma cytokine contents in growing-finishing pigs. [Method] A total of 36 pregnant sows with similar
body conditions were selected. After delivery, one ITUGR piglet (IUGR group) and one normal born weight

piglet (control group) were selected from each litter, respectively. After weaning, the animals were fed with the
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same basic diet. When the average body weight (BW) of control pigs gained 25, 50 and 100 kg, seven pigs per
group were randomly selected to collect blood samples by precaval vein, and plasma cytokine contents were
measured. Twelve pigs in each group were killed for isolating and weighing liver, spleen, and kidney to calculate
their organ indices. [Result] Compared to the control group with the same BW, the liver, spleen and kidney
weights of [UGR pigs decreased by 32.63%, 35.07% and 34.28% at 25 kg BW stage (P<0.01) and decreased by
22.68%, 40.05% and 33.03% at 50 kg BW stage, respectively. The content of plasma interleukin IL-1p in IUGR
pigs at 25 and 50 kg BW stages decreased by 20.66% and 27.21% (P<0.05), respectively. Compared to the
control group at 50 kg BW stage, the liver index of IUGR pigs increased by 16.25% (P<0.05) and the ratio of IL-
1B to IL-10 decreased by 40.67% (P<0.01). Compared to the control group at 100 kg BW stage, the liver index
and spleen index of IUGR pigs increased by 10.94% (P<0.05) and 21.74% (P<0.01), respectively, while the liver
weight and kidney weight decreased by 13.97% and 17.51% (P<0.01), respectively. [ Conclusion] IUGR can
alter the organ indices and weights of liver, spleen and kidney, decrease plasma IL-1f content, and therefore

influences the immune function in growing-finishing pigs.

Key words: growing-finishing pig; intrauterine growth retardation; immune organ; organ index; cytokine
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SRS S 1 P B, S R R RO R
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fIK"; TUGR 7] FEAIAT4# LIE E /i 2 —1P(Interleukine-1,
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DL IL-1B 5 IL-10 19 e AE ' TUGRAT J% Ifi 35 A (=]
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2 BEAK, 175 M98 I8 FE Rl F —o(Tumor necrosis
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TNF-a (1) & &8 M H mRNA £k &1 8 Z FK0,
AL, H#TA % TUGR B0 A 2 45 78 W 90 A7 4
BB, 9% F TUGR 2mi A4 K I8 & 3% % 9% Th 66 J7 1
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Table 1 Ingredients and nutrient levels of basal diets for pigs at different growth stages (air-dry basis)

BEHQ8~6OH )

ERIET0~103HIE)  HRERE(104~165HE

BiH A , o o
Ttem Component Nursery pig Growing pig Finishing pig
(28-69 days of age) (70-103 days of age) ~ (104-165 days of age)
SRR S5 273 2% EK Com 60.00 61.00 61.17
Ingredient and content K% Barley 6.00 $.00 $.00
Z3H Soybean oil 2.00 1.50 1.00
2 Soybean meal 27.50 25.00 25.50
R A4S CaHPO, 0.10 0.10 0
HZ# Lysine 0.16 0.18 0.13
A Methionine 0.02 0.03 0.00
73R Threonine 0.10 0.07 0.08
P Antioxidant 0.02 0.02 0.02
k72577 Antimildew agent 0.10 0.10 0.10
{RB TR R Nursery pigs premix 4.00 0 0
KB LR BURR 0 4.00 4.00
Growing-finishing pigs premix
A1t Total 100.00 100.00 100.00
B REDEO%  HEAS Crude protein 17.20 16.40 16.50
Nutrient and content HUBRA Crude fat 4.70 430 3.80
HIZF4E Crude fiber 2.70 2.70 2.80
HE# Lysine 1.17 1.08 1.05
&R Methionine 0.33 0.30 0.28
73 &R Threonine 0.77 0.71 0.73
5 Ca 0.77 0.74 0.66
L Total P 0.56 0.52 0.45
THILAE/ (MI kg ™) 13.91 13.77 13.64

Digestive energy

DR FHRRA A ST AR A FAB000 [U, 42D, 228 1U, A FE 151U, 4 %K, 3.0 mg, A %B,1.3 mg, 4 %B,3.1 mg, 4
£ #%Bg 1.2 mg, £ %B,, 0.03 mg, 2B 4513.4 mg, AAAZ#500 mg, Fe 120 mg, Cu 10 mg, Zn 130 mg, Mn 100 mg, 1 0.3 mg, Se 0.3 mg; 2)A K F fe
BHIRRA A ST AR EAEFA 15000 1U, 4 ED; 200 1U, A% ESOIU, 4% Ky 40mg, 4% B 4.0mg, %4 %B, 10 mg, 4 %B,
3.0 mg, 4% %B;, 0.04 mg, /28 4520.0 mg, AALAZ#%800 mg, Fe 120 mg, Cu 20 mg, Zn 112 mg, Mn 124 mg, 1 0.5 mg, Se 0.4 mg; 3)& kM A»A T 24k
KA A

1)The premix for nursery pigs provided the following per kg of diet: Vitamin A 8 000 IU, vitamin D5 228 IU, vitamin E 15 IU, vitamin K3 3.0 mg,
vitamin B; 1.3 mg, vitamin B, 3.1 mg, vitamin B¢ 1.2 mg, vitamin B, 0.03 mg, calcium pantothenate 13.4 mg, choline chloride 500 mg, Fe 120 mg, Cu 10
mg, Zn 130 mg, Mn 100 mg, [ 0.3 mg, Se 0.3 mg; 2)The premix for growing-finishing pigs provided the following per kg of diet: Vitamin A 15 000 IU,

vitamin D5 200 IU, vitamin E 50 [U, vitamin K3 4.0 mg,vitamin B, 4.0 mg,vitamin B, 10 mg, vitamin B4 3.0 mg, vitamin B,, 0.04 mg, calcium pantothenate

20 mg, choline chloride 800 mg, Fe 120 mg, Cu 20 mg, Zn 112 mg, Mn 124 mg, 1 0.5 mg, Se 0.4 mg;  3)Nutrient contents were calculated values

B 12 Sk 8 52, 43 3 I I 0 R0 B U 5 R B
& % FRARIFRESE R

WH RH= BEETEAG A E.
1.3 M3Z4MAEEFNE

AR5 T 4 °C R G, ARYESE B ez ik
& (L5 WA AR A BR A ) S, A2
e BERRAL (B TECAN A a]) Wl 5E M ([ 4

% IL-1B. IL-2. IL-6. IL-10- IFN-o 1 TNF-o, 254l 1
N ¥4 &, it 5 IL-1B/IL-10 Al TNF-a/IL-10
(I LEAR -
14 BE\EHHEHH

UG A 2 Excel 2010 #1208 H )5, H SPSS
22.0 FAFBATBSLREA ¢ KT, AR R UL “ P
HEARER” RN,
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BERNA B REMNEKIEERRESRENEI

2 2 AT, 5 25 80 50 kg A5 & IR LA
Et, TUGR 2 B A0 O 1 5 7 25 kg B B
3 WIBEAR 32.63% 35.07% F1 34.28%, #£ 50 kg
B B 23 9] P AT 22.68%- 40.05% A1 33.03%(P<0.01).
50 kg 7R B TUGR 405 AT IE R 500 16.25%
(P<0.05); 5 100 kg £ 5z 5 X M AH EG, [F B B
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TUGR 415 i I R 50T 81 21.74%(P<0.01), I
ZHTFE 10.94%(P<0.05), FFIFF1E % 57 & 45 51 %
fi& 13.97%(P<0.01) Al 17.51%(P<0.05).
22 BERNABRENEKIEERMBZMAMEFES
=M
2 3 Al %0, 5 25 5 50 kg 14 5 & Xt B8 20 A0
Eb, [FIBY B TUGR 414% 1M 3% TL-1B 2 & 43 Bl PR A
20.66% A1 27.21%(P<0.05), 25 kg Fr Bt TUGR 2054
I TL-1B/IL-10 {5 2 FFAKE #H (P=0.07), 50 kg

*2 ERABREMNEKEEEREREHNTE

Table 2 Effect of intrauterine growth retardation (IUGR) on immune organs in growing-finishing pigs

JHIE R 4

e By

B IR

R kg 5 i WL g i g ; g
Body weight Group '(g'k‘g ) Liver weight (g'kg ) Spleen weight . (g'kg ) Kidney weight
Liver index Spleen index Kidney index
25 XTHEAH 24.71+0.47 652.18+28.34 2.09£0.12 54.64+2.72 5.18£0.16 136.2745.61
Control group
TUGR# 24.65+0.44 439.38+22.64**  2.04+0.15 35.48+2.07** 5.06£0.15 89.55+3.76%*
IUGR group
50 YR 21.75+0.66 1018.18+41.89 1.86+0.06 86.91+3.70 4.38+0.15 205.96+10.99
Control group
TUGR#A 25.97£1.67* 787.27+37.10%*  2.02+0.18 52.10+2.44%* 4.67+0.41 137.93£10.30%*
IUGR group
100 bayicHil 15.14£1.30  1586.67+44.06 144 £0.06 146.19+7.47 3.5240.09 369.2111.12
Control group
IUGRA 17.00£0.43*  1365.00£50.20%*  1.84+0.10%* 148.39+9.50 3.83+0.26 304.55+27.45%
IUGR group

D) =12, “*” Fa <67 250 % T 5 ARV R R 09 4 AL £ 53K 30054200149 2 E R F(h 5h)
1)n=12, “*” and “**” indicate the difference from control group of the same body weight reaches 0.05 and 0.01 significance levels, respectively (¢
test)

*3 EALXBEREMEKEFHEMNRMAEE TS ERNTE"

Table 3 Effect of intrauterine growth retardation (IUGR) on plasma cytokine contents in growing-finishing pigs

T B /kg 21 5 p/(pgmL ") IL-1p/  TNF-o/
Body weight Group IL-1B IL-2 IL-6 IL-10 TNF-a IFN-a 1L-10 1L-10
25 MR 529.57+45.69 212.78+10.07 710.50£36.54 126.18+8.28 196.11£11.49 92.85+3.54  4.88+0.77  1.70+0.09
Controlgroup
IUGR# 420.18421.56* 208.02£10.20 698.55+43.17 124.9149.46  208.02+10.20  92.20+4.98  3.16+0.38  1.62+0.07
IUGR group
50 X HRA 857.73489.52  268.724£20.83 930.22+111.55 180.32+18.72 281.84£16.67 110.86+9.13  5.04£0.56  1.55+0.07
Control group
IUGR4L 624.33+42.08% 282.12415.24 949.67+51.89 191.58+29.26 259.40+24.51 105.86+10.65 2.99£0.49%* 1.41+0.15
IUGR group
100 oyt 674.67+£52.18  273.88+19.17 886.45+160.09 194.03+26.55 266.29£32.53 102.37+9.88  3.89+0.58  1.42+0.09
Control group
IUGR# 626.92+83.67 271.76+13.23 845.50£61.22 192.20+1533 256.36£31.21 95941140 3.56£0.64  1.380.13
IUGR group

D n=1, “*” Fo %7 230K FEANRRRE 403 AL £ 8 2]0.05420.0149 22K F bk Th)

D=7, “*” and “**” indicate the difference from control group of the same body weight reaches 0.05 and 0.01 significance levels, respectively (¢ test)
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BBt TUGR % 1% TIL-1B/IL-10 {H F&AK
40.67%(P<0.01); 5 & & 51 & Hr Boo R 20 41 T,
IUGR 4% IfL 3¢ IL-2. IL-6. IL-10. TNF-a 1 IFN-a
FEBITREZESR (P>0.05).
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