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Effects of Transportation Stress on Expressions of IL-2, IL-6 and
IL-10 mRNAs in Spleen and Regulation of Cytokines in Pigs

LU Qiong-xia', ZHANG Shu-xia', ZHAO Ru-gian'*
('College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095; *Key Laboratory of Animal Physiology and
Biochemistry, Nanjing Agricultural University, Nanjing 210095)

Abstract: [Objective] The objective of this study was to explore expressions of IL-2, IL-6, IL-10 mRNAs, IL-2RmRNA and
IL-6RmRNA in spleen and regulation of cytokines by P38MAPK - NF-kB in pigs during truck transportation. [Method] Nineteen
pigs were randomly divided into 4 groups for 0 h, 1 h, 2 h and 4 h transportaion when mean live weight was approximately (50+2) kg
(mean + standard deviation; SD). At the end of the transportation trial, the spleen was removed and frozen in liquid nitrogen. SYBR
Green I-based one-step real-time quantitative RT-PCR amplification was performed in quantitation of the three cytokines,
IL-2RmRNA and IL-6RmRNA. P38MAPK in the homogenization sample of spleen was measured with homologous specific
enzyme-linked immunosorbent assay (ELISA). The distribution of NF-kB in the spleen was examined using confocal laser scanning
microscope (CLSM). [Result] After 1 h, 2 h and 4 h of transportation, the expression level of IL-6, IL-10 and IL-6RmRNAs in
spleen were significantly changed compared with the control group during transportation stress. NF-kB in the spleen has a sharp rise
at 1 h, followed by a slight decline, rise again at 4 h and higher than the other three groups. The rates of NF-kB entry nuclear showed
a similar trend, but there was no significant change with respect to P32SMAPK. [Conclusion] The IL-6mRNA, IL-10mRNA and the
expression of IL-6RmRNA could be significantly changed by transportation stress and were also related to the time of post-stress in

pigs. Correlation analysis showed that the spleen is an important regulator of IL-6 levels among the detected three kinds of cytokines
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during transportation stress. Combination of expression and regulation of cytokine signaling mechanism shows that the activation of

NF-xB in the spleen may be play an important role in the peripheral immune-related cytokines change in transport-stressed pigs.

Key words: pigs; transportation stress; immune function; P3SMAPK; NF-kB
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Table 1 Sequences (5'-3") of the primers used for the detection of mRNA specific for IL-2, IL-6, IL-10, IL-2R, IL-6R and GAPDH
EA S 27k Mk Ik HE 4
Target Accession number Sense primer Antisense primer Amplicon (bp)
1L-2 X56750 CTGGATTTACAGTTGCTTTTG AGTCAGTGTTGAGTAGATGCTTT 347

IL-6 M&80258 GGCTGCTTCTGGTGATGG AGAGATTTTGCCGAGGATGTA 146

IL-10 L20001 GCATCCACTTCCCAACCA GCAACAAGTCGCCCATCT 108

IL-2R U78317 CACGAATCTTTGAAGCGAGT CCTGGTTGGTTAGGAAGTTTTAGTC 255

IL-6R AF147881 CGCAGGCACCTACCACTA GCTGTCCCAAGGAATACGG 246
GAPDH AF017079 GAAGGTCGGAGTGAACGGAT CATGGGTAGAATCATACTGGAACA 149

DAFEHL) TRNA /E A4, PCR 4738 H 1 7 B
P DL ROV AR REAT: AR, 5 uls 10X PCR buffer,
2.5 uL; RNA BEWHIF, 1 pL; dNTP Mixture, 1 pL;
AMV [ #5550, 1 pL; Hs-Taq S840, 0.5uL; i
19, 1ul; RIS, 1 ul; KEZEMEAKINE 25 ul.
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Fig. 1 The expression levels of IL-2 mRNA and IL-2 R

mRNA in the spleen of transport stressed pigs
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Fig. 2 The expression levels of IL-6mRNA and IL-6RmRNA
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transport-stressed pigs
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Table 2 The expression and distribution of NF-kB in the spleen of transport-stressed pigs

B fIn 1) A 2k B 20 e K B NF-xB #{z & Location of NF-xB

Transport time (h) Total cells Positive cells Positive rate (%) e A NuA% NS
Cytoplasm Nucleus Into the nucleation rate (%)

0 300 78 26 68 10 12.8

1 300 224 74.7 32 192 85.7

2 300 191 63.7 38 153 80.1

4 300 262 87.3 11 251 95.8

®3 IR EARE TS EMMEPEXARE T REZRRIEZE R R RFEXRE

Table 3 Pearson correlation coefficients (top number) and P-values (lower number) between the serum cytokine and cytokine
mRNA, cytokine receptor in the spleen of transport-stressed pigs during transportation

IL-2 IL-6 IL-10 IL-2mRNA IL-6MRNA IL-1I0MRNA  IL-2RmRNA  IL-6RmRNA
IL-2 B
IL-6 0.554 B
0.014*
IL-10 0.659 0.870 B
0.002%* 0.000%**
IL-2mRNA 0.497 -0.299 0.279 B
0.050 0.172 0.190
IL-6mRNA 0.515 0.669 0.663 0232 B
0.043* 0.009%* 0.009%* 0.234
IL-10mRNA 0413 0.208 0.307 0.460 0.743 B
0.091 0.258 0.166 0.066 0.003**
IL-2RMRNA -0.316 -0.352 -0.388 0.046 -0.103 0.302 B
0.158 0.131 0.106 0.444 0375 0.170
IL-6RMRNA 0.115 0.120 0.079 0.445 0.604* 0.874 0.350 B
0.361 0.355 0.404 0.074 0.019 0.000%** 0.132

*, R e gy IR P<<0.05, 0.01 A1 0.001 YEXS N FRIAT 2 R 78 5t 1) K 25k
* % and *** indicate P<<0.05, 0.01, and 0.001, respectively, for significant differences between the corresponding row and line
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5 EHILEIERRAEARE T NF-x B S H1ER
Fig. 5 The distribution of NF-kB in the spleen of transport-stressed pigs
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