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Comparative study on the immune and antioxidant functions of
different beef cattle varieties under heat stress

CHEN Hao', Aorigele'” , WANG Chunjie* , Simujide', Aricha', ZHANG Jian', LIU Bo'
(1. College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. Veterinary Medical College, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract The aim of this study was to explore the effects of heat stress on the immune and antioxidant functions of
different breeds of grazing beef cattle in Inner Mongolia grassland. Serum immune and antioxidant indexes of different
breeds of grazing beef cattle under heat stress were determined by enzyme-linked immunosorbent assay (ELISA). The
results showed that the contents of interleukin-2 (IL-2) ., interleukin-4 (IL-4), superoxide dismutase (SOD) and total
antioxidant capacity (T-AOC) in Mongolian cattle were significantly higher than those in Simmental cattle and Angus
cattle (P <C0.05) ,but there was no significant difference between Simmental cattle and Angus cattle (P=>0.05). The
malondialdehyde (MDA) content of Mongolian cattle was significantly lower than that of Simmental cattle and Angus
cattle (P<C0.05) , while the immunoglobulin A (IgA) and IgM (IgM) contents of Angus cattle and Simmental cattle
were higher than those of Mongolian cattle,but the difference was not significant (P>>0.05). And the IgG content had
no significant difference (P=>0.05). In conclusion, under heat stress, the Mongolian cattle had stronger immune function
and antioxidant function,and its heat stress resistance was stronger than Simmental and Angus cattle.
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WO RN A By 1 52 A 0 2 . BT K 28k
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WO RBUE R 2~4 a LRI A4 (52 R AP 18
IR 3 AN [R] A BB B A 4% 10 Sk AR il ge 4 3k
50y 2 BB ib AT, B E ZE (2017 4 7 H 22—24
FOM#AEZE(20184E5 A 3—5 H)
1.2 BREERBEERHENE

T A U 06 2 DA AR Y TR 2R O A g X
G, T LA U 58 i 0 4 R SR R AR 3O AR R IR R
ORI i DO N L N [ = 535 IR PR L ON
14:00 DL 20:00 1) R SR 0 37 10 1 B R0 AH T
LRI IS B(THDHE AR T .

THI= (1.8 X Td+32)—

(0.55—0. 55X RH) X (1. 8 X Td—26)
Horfr: Td J F0 3 88 G 2L °C s Ry 235 48 X 18
. %
1.3 mEXRE

TEAR G0 W] B Ji — KU R AE X 4 Sk 1 2 HE AT 351

FRKCR I 10 mL, & & /N5 3 000 r/min B0
10 min 43 & I - 40 25 0 0 L T — 20 “C kA thfr
AL I AR AL AR A 00
1.4 MiFEXIERNE

IR 2B A3 b R FH il A ACEE A7 DU 7 40 465 A %
BREH AREREN G REREN M AN R-2.
A 34 0 T AR A ) B AL B B S b Ak e
S RN G W A R e AR TR ST
1.5 Sitoh

IS0 B B Excel 2010 #7402 40 L 5, R
I SPSS 19. 0 # 4 i 47 B K 2 J7 2% 53 #f Cone-way
ANOVA)  JFi#f 17 B3 PER 5, DL P<<0. 05 h 22 57
S VERRE G5 R B DO S AR ifE 25 R0 .
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Table 1 Summer natural grazing environment temperature and humidity and THI

i H AR H—K R PN
Item Index Day 1 Day 2 Day 3
. . ik Lowest 19. 00 20. 00 22.00
M/ C
T i Highest 32.00 33.00 36.00
Temperature
SEXE Average 25.50 28.00 29.50
. ik Lowest 36. 00 37.00 38.00
HH X / V0
% 5 Highest 69. 00 70. 00 69.00
Relative humidity
SE-#4{H Average 56. 00 57.00 59. 00
§ ik Lowest 63. 31 64. 54 66. 96
T 1 A5
% Highest 84.21 85. 89 90. 18
THI
X Average 73.08 76.63 78.99

*2 AEFTEAMAFERIEER THI

Table 2 Spring natural grazing environment temperature and humidity and THI

i H EiEg 7 B BoR =R
Item Index Day 1 Day 2 Day 3
. 5 ik Lowest 2.00 0. 00 3. 00
T/ C
T i Highest 12.00 10. 00 15.00
Temperature
SE-341{EH Average 8.50 7.00 9.50
. & Lowest 31.00 29.00 28.00
AR HE R/ Vo
%5 Highest 39. 00 48. 00 42.00
Relative humidity
FH(E Average 43.00 40. 00 39. 00
) % Lowest 38. 87 42.15 45.56
T Vi 5 4
T i Highest 55.08 52.29 58. 68
THI
SEHE Average 50. 65 48. 35 52.09

R3 EFRFMNEPREERUESER

Table 3 Measurement of immunological indicators in beef cattle serum in summer

Ei=E 7 P IR 4 EEE i

Index Simmental Mongolian cattle Angus cattle
IgA/(mg/L) 220.27438.84 a 198.62+27.18 a 204.42419.89 a
IgG/(mg/L) 284.07438.55 a 284.73435.28 a 312.51434.81 a
IgM/(mg/L) 110.204+18.15 a 108.254+15.28 a 123.21423.11 a
1L, /(pg/mL) 625.85+101.83 b 765.93+68.76 a 574.10£55.52 b
IL, /(pg/mL) 46.3547.27 b 62.063.46 a 43.9944.65 b

RTINS SRR 22 53 1 3 (P<<0. 05) . Rl

Note: Different lowercase letters indicate significant differences at P<C0. 05. The same below.



% 8 1

PRI A5 - BAN BOR S TR A [a] 6 il P 44 % 58 20 R R BT 48046 D BE B9 L BT 5 75

®4 BEFAFMNFFREERVESR

Table 4 Measurement of immunological indicators in beef cattle serum in spring

Ei=E 7 PR IR A e R

index Simmental Mongolian cattle Angus cattle
IgA/(mg/L) 174.45+29. 69 ab 183.73+23.54 a 173.10+18.53 ab
1gG/(mg/L) 280.57+36.60 a 268.32+44.39 a 265.91+£64.66 a
IgM/(mg/L) 109. 814+25.91 ab 113.39+20.76 a 107.28422.56 ab
1L, /(pg/mL) 477.68479.62 ab 513.63+70.60 a 537.60+79.43 a
IL,/(pg/mL) 41.3949.29 a 41.3147.03 a 41.24+4.85 a

2.3 ANHXNINFEEMAFNFRTAEMLE
A

PR T 3 A AR Wl A A 2 103 T A e

PRAGIE SR DL 5 AEPNFCRASTR  SEb A= i Y

SOD Al T-AOC & 2 b 3 5 T 04 1 TR R4 Fzeag i 4
PET 38R A FZeAg 2 Z IRl 22 S R i 3 58 4R 1
MDA & it i LT P9 T T8 R R 4R v T 135K
41 MDA & i A IR TZA% A= i 2 S A 3

x5 BEER4NBRRENERNESER

Measurement of antioxidant index in beef cattle serum in summer

Table 5
Eizka U R4
Index Simmental

g o

Mongolian cattle

LR

Angus cattle

SOD/(U/mL) 108.55%10.63 b

MDA/ (nmol/mL) 5.331£0.68 a

T-AOC/(U/mL) 10.34+1.03 b

161.34+10.70 a 112.81+13.86 b

3.1740.73 b 5.46£0.94 a

13.27+0.85 a 11.07+1.50 b

FERL AR T 3 AAS [ Bl A 2 1 3 Pt 44k
FEAR A E S5 R W2 6. b 3% 6 AT 75 AR OIS

3 ARG Rl A A Z 18] 59 1L SOD MDA Fi
T-AOC &t 222 AR,

x6 EFAFMBFFRENERVESR

Table 6 Measurement of antioxidant index in beef cattle serum in spring
Ei=E 7 PE IR 4 EUE L&A
Index Simmental Mongolian cattle Angus cattle
SOD/(U/mL) 105.124+11.56 a 103.26+16.44 a 105.574+12.21 a
MDA/ (nmol/mlL.) 6.07%0.87 a 6.1640.88 a 5.9840.39 a
T-AOC/(U/mL) 10.37£1.62 a 9.91£0.69 a 10.21£1.70 a

3 Wit54it

3.1 AEHRETAFMNEREEREESHT
Tg A JE ALK 26 1 By 4 % e 1) 2 20 5, 24 oy 1f
T S BRI 10 20~ 20 Y0, F A g8 1 FH AT X 4%
55,07 LU A AR M AL R i e R 5 TG B
5 R G 8 B 0 52 7« S LT A 5 BR A 1 Y T B

G TR) IR S LA B 92 28 496 v 3 B AH IR 43, 1gML 2
PP SN i B o di B 7 A B PR R AR e
B T BB A BT L G BRAR AR LV P KT
e A DAl G AR B0 1Y) T AR A L I R Bk
FETH R DU S B D e 0 L AR AR
L 3 AN TR dh R P AR 22 180 G B BR AR AR B
JOE 35 A REEOIR S T 22 5 3R I3 U IN AT R R
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e 4% B AN BOIRAS R S P 2R ML AR 188 A A= 2 L BE K
2 B e ARG L I AT R B ™ E A B RN .

F3 40 A A 28 (T 2 p 4B 7= 26 /R H T 4 i
MR . TL-2 2 T 3k B 20 M 32 470 5o ik e 43
0N NGRS R 1 1T S N N R O BB B
SREH ARG TEE T4 IRE T H BT B4
0 B T B 7 A A R AR L X TR e S
ARV A EEE R, R 2 5K R E R
VL A2 9 PP

AW 5T K B FE AN BOR S R S8 4R g TL-2
MIL4 S| Em TrIERFEmeisingd. 2
AW R B TL-2 7K1 14 w8 41K 2 B IR 40 i 4o 93 1)
FEhR AR 22— P AN OIR S R Sl A i G T
RELRFEFE LU KO . A A -4 (TL-4) 1 i 3
B 40 i 4 38 58 RN 434k, 24 TL-4 7K 7484 25 if L 7] L) 3
58 1gE BUARAY = A0 L AT b, 5l 4R 19 T4
i T VG RS IR AR R R W A L TP T35 R
MR 2] 14 R ERAEE . RS
A AE A BOR S T S8 T RE SR T V8 135 R 4 N Ze
WA R AT RE R R 52l R RN S HIR X b
7 bRl X 2 G A RN AR 2 R B AT 40RO I
RET7
3.2 RNHRSTAGMERENEBREES

W A 7 3 B I R S R B T R T T A A R R
Fi o E AL NPT A A (8] 0 5P 7, 24 BILIR 7= A= R 9 s ax
FiOF SR g TR . Y ML AL T AR IR A B 4
SN i 7 B 95405 15 B 9 B B LR BT
RN Bl TN VR I NS 7 N S T
SOD [ == B AE F & i 108 S0 B9 1 2 1 3 0 I
PR 5 FL I T B e LA T B R 3R KO, T
AOC R 32 H1 550 i it 4 A LK 1 B 421 g
F10, MDA J2:fig i i 480 Ak 52 ) B B R, H
] LS ML A 41 2040 i A B T i 48 Ak K A
717 170 42 b, 2 e 114 400 0 =2 400 A Y L PR R AR A
IE & BLE N B 5 K 4 1 3K T-AOC (A i 3%
TR, MDA F i 3 Tk . 2R s A Y &
P 2 5 3 W AR 1l i SOD i B % T
B, ARBFSE P50 4 v o SOD Al T-AOC & &
TV 3E R 4R Re 4 Wi 2k L i MDA # i i
FAR TV T3 R A 028 A T 2R L 3 U W AR 3 sk
TVE 38 IR A R0 A 307 A WL L 2L R o 2ot S Ak
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