FrE RO K2R 2021,26(2) :61-69 http: // zgnydxxb. ijournals. cn
Journal of China Agricultural University DOI:10. 11841/j. issn. 1007-4333. 2021. 02. 08

BHERMHN M RENEELIER MBELEN R R BRI

s E4RE KAEE KA RER & ¥
YR KO8 HERR
(WS RO R S RA 22 B IF AN 4F 010018
2. WEEl Rl o B BR 2 B P A 4 010018)

H OE AR BRARRAAERNF R AR RAEAR LRI RO YR, ERARETTER R E
BBRANR F R BB SLANYL AR R A A AT T3 R 20 KL ARE AR E G IR R B A T AL H X B %
oA R R I A B B R R F T AR B RE — R ARk KA, N ELISA skl 2 e F M F LA K
BRABRDFLAREGRO@MENE4F, S22 7. DERAPEAXMKAF IR ETLEAEEY R, 5
KBk A A A RE TR EF AP 2P RBRARAR(T) . PRBEE(TO . HHEGLU) RS E
(INS) A B EHA KA F-1UGF-DAFT 2 F TR (P<<0.05); £ R (BUN)A FHMALHR(P>0.05), 2)# &
WA F LB ARAREE YR, SRR EAML, A HRETAF AP LBERES A(IgA) AR
&8 G(gG) iz Fa MUgM) fe g @i %-2(1L-2) 4 F 2 F TR (P<0.05), 8 @i £-18(L-1p) 4= & %
Jen-Z-6(IL-6)&F 2 F & (P<0.05), MHABFTZANFRANDREATEY ., SR L BRI B
Yo, BB HOK A T A 2R P B AR R AL B A (T-AOC) Fo 2 R AL 4 AL B (SOD) % 14 2 % AR (P<T0. 05) , M = 8%
(MDA A E R F A FH(P<T0.05), % EATE 1R MK B AR T A48 1 2F 69 % 9% o fe Ao 30 BAL AR A L T i 4 LAk
BT — R BRG REA SR HBEAFERN LR FRFARKRAY R IR TAFOAS LR EEL R S
P AR SRR B AGE RS,

EERE MR BRA R kAR REFR; AR

FESES  S823.9 XEHE  1007-4333(2021)02-0061-09 XEKFRERS A

Effects of chronic heat stress on blood biochemical index, immune
function and antioxidant capacity of grazing beef cattle

CHEN Hao', WANG Chunjie’ , Simujide', ZHANG Chen, WU Sitong, XU Ping.,
CAO Jiaming. LIU Feihong, Aorigele'”
(1. College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. Veterinary Medical College. Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract In order to study the effects of chronic heat stress on blood biochemical index, antioxidant capacity and
immune function of grazing beef cattle, a total of 20 healthy Simmental cattles were selected from Bayanwenduer
grassland in Arukergin Banner, Inner Mongolia. According to the changes of temperature and humidity in grazing
grassland, the experimental period was divided into heat stress period and heat stress recovery period. Blood samples
were taken on the morning of the last day of each experiment period. Serum hormones, antioxidant indexes, serum
immunoglobulin and interleukin content were measured by ELISA. The results showed that: 1) Chronic heat stress had
significant effect on serum hormones of grazing beef cattle. Compared with the recovery period of heat stress, the

contents of trilodothyronine (T3) , thyroxine (T4), glucose (Glu) , insulin (INS) and insulin-like growth factor-1 (IGF-1)
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in serum of beef cattle were significantly decreased (P<C0.05). The content of urea nitrogen (BUN) also showed a

descending trend (P >0. 05). 2) Heat stress had significant effect on immune function of grazing beef cattle.

Compared with the recovery period of heat stress, the contents of immunoglobulin A (IGA) , immunoglobulin G (I1gG)

immunoglobulin M (IgM) and interleukin-2 (IL-2) were significantly decreased (P<C0.05), while the contents of IL-183

and IL-6 were significantly increased (P<C0. 05). 3) Chronic heat stress had a significant effect on antioxidant function

of grazing beef cattle. Compared with the recovery period of heat stress, the total antioxidant capacity (T-AOC) and

superoxide dismutase (SOD) activities of beef cattle were significantly decreased (P <C0.05), and the content of

malondialdehyde (MDA) was significantly increased (P <C0.05). In conclusion, chronic heat stress reduced the

immune function and antioxidant capacity of grazing beef cattle, and caused certain damage to the beef cattle body.

Chronic heat stress had a great impact on the endocrine hormone level of grazing beef cattle, suggesting that the

endocrine system of beef cattle could improve the adaptability to heat stress through self-regulation.

Keywords Simmental cattle; chronic heat stress; blood biochemical index; immune function; antioxidant capacity
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General nutrients of grazing pasture

%2 M
x1
Table 1
P A AL /0
Wi H 1ﬁ3¢%ﬂ%ﬁﬁ$/ﬁ
Content on
Item

BRI o B/ %0

Content on

PR PfH
SD P-value

initial trial ending trial
F ¥ B Dry matter 42. 48 43.55 0.79 0.52
H# 11 Crude protein 10. 89 10. 64 0.22 0.17
MLIE Wi Ether extract 3.17 3.22 0.07 0.46
ik Mk U £F 4 ADF 33.19 33.78 1.41 0.55
LR B AR 4 NDF 48. 30 48.56 0.69 0.37

TE B 3 O KA SRR 5

Note: Data are based on air dry basis measurement.

84 (Comprehensive climate index, CCD & AR
AR CCLL
CCI=T+RH+WS+RAD

KA. T B IR B . RH A3 55 18 8 IE 0. WS
N KR B TE B, RAD b 58 B4 IE 4
1.3 [iE &) & ik £ L I8 FR T E

G390 T8 ) ) B e — KT R AT, SR Ik
KREARE 4 JEPrEEm 10 mL, EHEFHE 0.5 h
J5 3500 r/min &0 10 min, WH L iE WK 2 E
1.5 mL B0, 40 8 Y I s Sz B E T A RE
FRRAE A I SE I8 2 T — 20 °C UKAR AR A R I 2
FOR i 2% L =l R R AR K R R B R A
CRNERENTS T Eok N SRy
A D) 6 A b st AR B AR W R IS B s BT

SAALRE T A A W B AR | o AR A S L A e TR
b A DY T DL K e R AR I R & 3
W H ot AR ) AR S T A o AR A
R 3C5) & U BH B EA T R A
1.4 SitoHm

I B 1 Excel 2010 435, R T SPSS 19. 0
BAEBEATHE R AEAS T /256 (Student’s T test) , I i
TR FERL, L P<T0. 05 N2 5 W35 vEbnifE, 45
RV B £ A 25 H0R .

2 #HEREHW

WEEERSNMESERNELER
H % 2 nl o, 7E 5 5 — B B B 3 i v L
F] 39. 60 °C, Y 30. 40 °C ,CCI 7£ I 3 [6] °F
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Table 2 Temperature, humidity and CCI of grassland in different experimental periods

i FI e YAT QSR
Item Heat stress period Heat stress recovery period
o Feflf Min 18. 90 6.70
/T
i Max 39. 60 28. 60
Temperature
SE{E Average 30. 40 20. 30
. % Min 64. 30 42. 20
HAX IR EE /%%
% & Max 86. 30 74.10
Relative humidity
SEH{E Average 76. 40 53.90
& Min 17. 37 5.14
GaTRE
¢ Max 33.19 21. 33
CCI
SEH{H Average 38. 77 23.63
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Table 3 Detection of serum hormone of Simmental cattle

iR A A R 2 b2 PE

Index Heat stress period ~ Heat stress recovery period SD P-value
T H K E/ (kg/d) ADG 0.89 1.12 0.07 0.032
SRR T3/ (nmol/L) 3.92 5.02 0.14 <<0.01
FOIR IR 8 2 T4/ (nmol/L) 74. 54 95. 89 3.02  <<0.01
A K #E / (ng/mL) GH 6.32 6.19 0.11 0.577
JoE S E R AR M F-T /(ng/mL) IGF-1 104. 23 125. 45 3.34  <€0.01
JR Z &/ (mmol/L) BUN 11.02 9.98 0.15 0.163
B/ (nmol/L) GLU 4.26 5.25 0.14 <<0.01
JBs 5% %/ (mIU/L) INS 14. 05 18.79 0.65 <<0.01
J 5 A% % / (pg/mL) GC 165. 02 159. 41 2.17 0.207
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HIL-2 &5 BB FER (P<T0. 05) 3 #3734 2k 1
IL-1B.IL-6 F1 MDA & & & 3% 3 fin (P<C0. 05) 5 1M
IL-4 5 M GSH-Px 1 14 76 $40 30F0 #4507 0k &2
WEFANEEP>0.05),
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Table 4 Detection of serum antioxidant indexes of Simmental cattle

g7y PN A PN R S 4 P 1 2 P1{H

Index Heat stress period Heat stress recovery period SD P-value
W % /(nmol/mL) MDA 8. 48 7.65 0.17 <0.01
HEPUEARETI/(U/mL) T-AOC 9.28 12.97 0.53  <<0.01
5 e H kot A Ak A/ (U/L) GSH-Px 112. 65 114. 93 1. 64 0.507
ALY B AL/ (U/mL) SOD 71.01 92.04 3.06  <C0.01
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Table 5 Detection of serum immune indexes of Simmental cattle

EiEL 7D FR7 A Elma el T 1 2 P1i

Index Heat stress period Heat stress recovery period SD P-value
M £-1p/ (pg/mL) 1L-1B 373.22 286. 42 14. 88 0. 001
H%E-2/(pg/mL) 11L-2 644,71 793.79 24,39  <0.01
M #-4/(pg/mL) IL-4 21.32 22.87 0.59 0.201
M %-6/(pg/mL) IL-6 122.59 96.08 3.74  <€0.01
FIEFRE A A/ (pg/mL) IgA 140.77 184. 83 6.05 <<0.01
IERRE A G/ (pg/mL) IgG 178. 49 260. 22 11.11  <<0.01
RPEERE A M/ (pg/mL) IgM 85.15 96.97 2. 30 0.005
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