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Effect of Transportation on the Antioxidative Capacity and

Proinflammatory Cytokines in Piglets
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(1. College of Veterinary Medicine, Nanjing Agricultural University , Nanjing 210095, China;
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Abstract: The transportation of piglets results in stress that is associated with increased suscepti-
bility to diseases, presumably due to alteration of immune function and antioxidative ability. The
objective of present study was to determine if a 2 h transportation of piglets by road induced chan-
ges in antioxidative ability and proinflammatory cytokines. Thirty piglets weighting about 20 kg
were divided into experimental and control group on the average. The animals in experimental
group were transported by truck on road for 2 h. Then hearts and livers were collected, blood
was harvested from all piglets. The antioxidative capacity of hearts and livers and serum concen-
tration of IL-18 and IL-2 were assayed. The result were as follows, the antioxidative ability was
not obviously changed in hearts after transportation, although production of reactive oxygen spe-
cies (ROS) in hearts of transported animals was greater than that of control group(P>0.05). In

livers, the activities of total antioxidative capacity (T-AOC) and catalase (CAT) were obviously
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decreased (P<C0. 05) following transportation, and the decrease was accompanied with significant

rise of the maleic dialdehyde (MDA) concentration (P<C0. 05). Cu-Zn superoxide dismutase (Cu-

Zn SOD), a important antioxidative enzyme, was down-regulated in hearts and livers following

transportation in mRNA level (P>>0. 05 ). The serum contents of proinflammatory cytokines 11.-

18 and 1L.-2 were risen slightly. It was concluded that 2 h transportation of piglets induces de-

crease of antioxidative capacity only in the liver and increase of proinflammatory cytokines of IL-

1B and IL-2 concentration in sera slightly. It was indicated that the decreased antioxidative capaci-

ty and increased proinflammatory cytokine concentration lead to tissue lesion of piglets following

transportation.
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Table 1 The oligonucleotide sequence of primers for amplifying Cu-Zn SOD and Cyclophilin

e 1T 5 KE /bp GenBank % 5% 5
Gene Oligonucleotide sequence Length /bp Accession number
(S5 -TGAAGGGAGAGAAGACAGTGTTAGT-3'
Cu-Zn SOD : , , 380 AF396671
THF(AS)5'-AATTACACCACAGGCCAAACGACTT-3
3% (S)5-TAACCCCACCGTCTTCTT-3'
Cyclophilin 366 F14571

T (AS)5'-TGCCATCCAACCACTCAG-3'

L4 ZitFEeE
5 45 R O 2 %0 (Mean + SE) &R, R
SPSS13. 0 FAFRY s test” Re HEAT 22 5 W F LG

2 # R
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4313.5) AU « mg' | 9= 4 2 T X B 41 A7 5%
[(12 778.042 589.6)AU » mg' |, i # T-SOD 1y
G PEAL A BT 3 5 0 IE e MDA JE R 360, 38 % 21
FRERFIE S ) T-AOC 1 CAT 3% ¥E 4 B Z AL T %
HEZH (P <<0. 05), HEHt A k45 F7 T-SOD, Cu-Zn
SOD.GPx s bb % B2 A T B A 1T 52 46 J5 A7 48 1Y
ROS j 4 W& 7 6 B2 A7 4 . X ot 3 0 A7 48
ik MDA ()& it g 3 FJFH(P<<0.05), #EILEE 2,

Table 2 The effects of transportation on antioxidative ability in hearts and livers of piglet’s

415 Group O E Heart JHFRE liver

R 4H Transportation % R4 Control iR K 4H Transportation Xt R 2H Control
T-AOC/(U « mg") 0.9140. 30 0.81%40. 20 2.4+0. 3¢ 2.840.4°
ROS/(AU « mg") 14 536.0+4 313.5 12 778.0+£2 589.6 2 656936 2 373+£591
T-SOD/( U+ mLL™") 34.1£5.9 30.7+4.5 101.2+18.2 103.5+18.8
Cu-ZnSOD/(U » mL") 26.944.7 28.4+4.1 90.1£13.0 96.2+18.0
CAT/(U » mg") 13.7%+4.0 15.8+9.4 298.6452.0° 407.4497.1°
GPx/(U » mg") _ _ 67.8420. 3 69.0+£18.9
MDA/ (nmol * mg") 5.5+1.4 5.7%1.8 1.3£0.4° 1.0£0.2"
AN 5 £ 22 ] — U 32 0 40 X8 BT 380 22 5% %5 (P<0. 05) 5. ARl
Different letters indicate significant difference between different groups in same organ of piglets (P<C0.05); -. Not detected
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iz A s T TL-18 A TL-2 % &t 5 % B 41 A
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(0.9940. 13)H Cu-Zn SOD mRNA 7K - [t % B 2H
A58 CIFIE 2 1. 6940, 80, .0y I : 1. 18+0. 24) BHS A
PN R ARG 22 7 (P>0.05),

£ 3 IMmiEF IL-1p F IL-2 7K F A9 24K (Mean £ SE)
Table 3 Changes of 1L-1p and IL-2 levels in serum

ng « mL"

R (n=7) Yt B4 (n=14)

25 Group

Transportation Control
IL-183 0.140+0. 009 0.12040. 004
11.-2 2.71+£0.27 2.14+0. 14
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1.7, %7 B2 A5 I R R0 0 BE Cu-Zn SOD K 5 2.8, X BEZH A7 4 IR FH0 E Coyclo philin B 53,5 1058 2 A I JIE Fn
O IE Cu-Zn SOD FE A 54 .6, 3K 50 L1755 ARG E Coyclophilin 3
mRNA of Cu-Zn SOD in liver from control group (Lane 1) and transportation group (Lane 3). mRNA of cyclophilin

housekeeping gene in liver from control group (Lane 2) and transportation group (Lane 4);mRNA of Cu-Zn SOD in

heart from transportation group (Lane 5) and control group (Lane 7), mRNA of cyclophilin housekeeping gene in

heart from transportation group (LLane 6) and control group (Lane 8)
1 {F¥ERFRE(A)FACfE (B) B Cu-Zn SOD F Cyclophilin mRNA
Fig. 1 The mRNA of Cu-Zn SOD and Cyclophilin in the piglet’s livers(A)and hearts(B)

O Tansportation
Ml Control

Cu-Zn SOD mRNA
&
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ZHZY Tissues
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2 iEH X F 5% BT RE F00 BE Cu-Zn SOD mRNA #9350

Fig. 2 Gene transcription for Cu-Zn SOD in liver and

heart from piglets
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