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18 1S PN BT =S A I i A L FE AR B AR R B E R IE IR

g HEERT EHET WMER KA HeE
(L BSOS ShPIRE 2 B 0T FIREAR 010018,
2. WSRO BB BT A 5 010018)

W B AHRAARBETZTF ik AR X AR REX FH Y@, A A LR AELFE PCR A ELISA 7
A ) A R A A AE B o P LR 3t B (CKO | SLBR B A8 (LDHD L % 3 #8 (GLU) = & & £ (BUND 48 & it
e mpy HSP70 %% A B (HSPAIA ,HSPAIB,HSPAS)mRNA 4 ik %, #2271 A # B #H hiF ¥ CK
Fo LDH &b Bt 3t & A B At & L 5 2 (P<T0.05); & m gt # GLU 4240 3F ot 2 F %
K (P<C0.05) 5 # 3t BUN & 2o 4K T3k Big i, £ 57 R 234 B GLU #» BUN &340k 3k #0342
I EH(P<0.05), )RS HEMEARC @Iy 34~ HSP70 R#% A B mRNA 2k ML B2 E 45 (P<
0.05), ZRAW IEHARFEKET ik PHa)E R AERE O R AR, WM F 5054 69 — 2 20 2% 2a i 6 51
M An R T, AR DR kS mp P HSP70 £% A B mRNA A2 SW LI, TE—2R2E LA
e 3 AT B 4 AUk 6 B A KR

KR Z AR RGEEE R FRRMA X ISR mRNA Ak F

hESEES S823.974 XEHS 1007-4333(2017)08-0050-07 XEtRERL A

Influences of chronic cold and heat stress on blood biochemical
parameters and related gene expression in Sanhe cattle

BAI Dandan', Aorigele’”, WANG Chunjie’ , CHANG Wangdong', XU Donghe', JIA Zhifeng?
(1. College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. College of Veterinary, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract The purpose of this study was to detect biochemical indexes and genes related to cold and heat stress and
non-stress in Sanhe cattle. Using real-time fluorescence quantitative PCR and ELISA, the expression quantity of HSP70
family genes (HSPAIA ,HSPAIB,and HSPAS) mRNA in lymphocyte and concentrations of CK,LDH,GLU and BUN in
serum were detected respectively after cold stress, heat stress and non-stress time. The results showed that CK and
LDH activity in serum of cows were higher than non-stress time during cold and heat stress time, especially remarkably
rose during heat stress (P<C0.05). The content of GLU was remarkably lower than non-stress time during heat stress
time (P<C0.05). The content of BUN showed no remarkable changes during heat stress time. The content of GLU and
BUN were remarkably higher than non-stress time during cold stress time (P<C0.05). Three HSP70 family genes mRNA
expression quantities in lymphocyte of Sanhe cattle were increased during cold and heat stress. The results indicated
that high and low temperature changed the activities of enzyme, glucose and protein metabolism in serum. Enhanced
expressions of HSP70 family genes mRNA during cold and heat stress time improved the function of animal self-
protection and enhanced resistance to adverse external stimulate.

Keywords Sanhe cattle; cold and heat stress; enzymatic activity; biochemical parameters of nutrition metabolism;

mRNA expression gquantity
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958 FUPHPR 28« 18 P04 H0REO0E =17 = LI P o AT X PR 35 1 5 i 51
BUCE A= b X 5K R i fo bt HLAS Wl ELAIHIN 1 mL Trizol PRAF T I %047 0l 55 5 %

o B89 IO JRCAT AT BRI v IO o AR 8 1 s T AR T
B BN TR B & LA A BT ) R 3 3R
o SRR R A Kk G A P RE T R L B
TIRAR R IR i A5 . R, 25 3R A A
3 T BRI . BFSE Ve BN e AR v il v
A AR FE AR 7S AL R IR OC 2k PR 26 3k &, X T B K
B VR RO TIORH DG A8 Bin LA S AR FR 18 PRI AR L BE
FIESE 5 ik AR Jr i R A B L. 20
WEoE 2 W1, A B[R] 04 ¥4 J 8 23 7™ 5 52 T A= ) 1 1 T
B 45 P KO AR e . BN R e sh LA 4n
JH AR o L 455 e 2 2 A R 2 B R 114 4R A L 10 ) g D
R AR AR (A R AR SR IO K B B
SR 5 85 [ (Heat shock protein, HSP) f 7= 4=,
LR 32 B RS 7 A A R e A0 R 0 1 L AT
Ja s &N HSPs mRNA & 15 ML, Xof 2 15 240 il 2= 47
TR N 5 B8 fa e e & 2 AE Y. 78 HSP K
HSP70 J K % i B2 722 Al e Uk HOBA B s 1 PR s
. Behla 2850 b 5 i BF 57 ED OB 9 4 & P
HSPAIA Fl HSPAIB HA B wm AR sF k. KL,
A ¥ N HSP70 58 J& ik B A AU R MW
HSPAIA .HSPAIB 1 HSPAS N, #iff 55 ¥ # ]
PO H mRNA R 020 . B, 1% HOW B Pl
A3 52 5% A SC B VR RIPLI HoAT 38 0 vl 4 R L OF A
IR T A 8 TR AR T IR AR AR R AR S G
LRk 107 S AL AR GE B b . Rt i
WF5E V8 PR O = T0] 2 1R AR A AR B G B P 3R
KBRS WA, B TR S =T AR O O AR s
A o

1 #MHERFE

1.1 K48

Wi ML G BB PN 5 ot i R BB B4R 3 — Tl 2R AR v iR
SO f R A B AR AL R G (2 ) YR L ) = 4
(Sanhe cattle,SC), ¥4 3 B iitr, P E %
G D (2015 45 7 A 23 H—7 A 29 H) . &%
(TCRE ) (2016 4F 4 H 24 H—4 F 30 H)fI4Z=
(W R ) (2015 4F 12 A 28 H—2016 4 1 H 3
HO L BN B B IS R R 1) 15 k4, 2t
45 o R AR AR S04 3% L A B R g ] R
2W HMR ARG —FH. FiIREHRE 1 dER.
Xof = A BEAT A5 R L SR FH LS R LA W AR R
Jik SR B MLV . BL BRI 5 mL 43 B Ik B 40 6 L 43 S 1 ik

A =80 CHEAIIR vk A8 JEHTEE M 10 mL 43 25 1MLV »
TAFE T —20 CrkA .
L2 FEiLHA

2= P UL 200 L S S R 1 R R AR R AR W R
A R A #]; Trizol, DNA Marker, Rnase-free
ddH,0.10 X Loading Buffer. TE 2% i & . 35 I8 ¥ .
A5 S IRE R B st AR R A R
INE) 32X Tag PCR MasterMix 325 & 5 % 55832 551
& PrimeScript™ RT Master Mix ( perfect real
time) . % Y6 F EH X F & SYBR Premix Ex Taq [l
(Tli RnaseH Plus)# g 3 TaKaRa 44 T CK
) A B F s CKL.LDH,BUN Al GLU 4 3 7 £
PNt A A ) AR S T I K
1.3 WREAH*
1.3.1 F4-REEZ THI ¢5 &

IR I ], 7E S N BE ML TED 1. 5 m &b B TR R
2R TVe v e o1 IR Ll 1 R LT -3 B S
THI, &% B #8% (THD A 3 k. THI= (1. 8 X
Td+32) — (0. 55— 0. 55 X RH) X (1. 8 X Td —
26)0, Horpr Td Sy P B s RH Oy 8 o4 A G 2
DL THI AR R #%0 J0RE B2 1Y ) 5 Br v
1.3.2 i igtragn e

IR, X 45 Sk W4 g AT 25 R i 10 mL,
IR FF Ik 30 min J§,2 000~ 3 000 r/min & L
10 min, 4§ 4E Ifi ¥§ & M) LDH., CK, BUN #1 GLU
W
1.3.3 #Hemied RNARZR

M A0 RNA A Trizol #2180, 2R 400t
FCEE TR I S RNA ¥ B, % ) Dago /Dago o AH 7E
1.8~2.0 (9 & RNA FE &L FH 126 35018 B 56 fie v vk
il RNA Jif
1.3.4 R#F

R SRR FR 10 pL 3t B RNA A& 2 (x=
500/ RNA ¥ &), 5 X PrimeScript RT Master
Mix 2 L.,RNase Free ddH,O #0 £ 10 pL; 558
PCR W #7737 “C I ¥ 5% 2 W 15 min, 85 C J2
M SRR RIG ROV, 5 s RV A A GRS 4 °C
LR RN cDNA =4 F —20 CHRAT .
1.3.5 PCR ¥ 3%

Z: I8 Kumar ™ & T4 HSP70 K%M mRNA
TR WG WIF S . 51T IR 1, BIEE
AW TR CRIEABRA A GG .



52 S R EE I N A N i 4

2017 4 55 22 &

X1
Table 1

5141 FF 51

Primer sequences

EIEZEN

Primer name

185 (5" >3

Primer sequence

F=H KN/ bp
Product length

F: TCATCAACGACGGAGACAAGCCTA 103
HSPAIA

R: TTCATCTTGGTCAGCACCATCGAG

F:AAGCACAAGAAGGACATTGCACCC 130
HSPAIB

R:AAGTGTAGAAATCCACGCCCTCCT
HSPAS F:CACCACCATGAAGGGCCAATGTTT 133

’ R:CGGTGATGCAGCAAAGAACCAAGT

F:GGGTCATCATCTCTGCACCT 218
GAPDH

R:GGTCATAAGTCCCTCCACGA

PCR WK & 20 pL:cDNA 2 uL,ExTaq i
10 pL, . FHEsI ¥4 1 xL, RNase Free ddH,O
5 puL. PCR ¥ HIZAM:94 CHIZE M 5 min; 95 CAR
P 30 5.59.61.,62 CiBk 30 s.72 C FEAH 30 .30
MEH ;72 CHEAH 5 minsd CIRAF,
1.3.6 %Rt E PCR

HEAT 0 PCR 4™ 554G I 5 | R 5 M I 2 A s
28 2 7 PCR, SE I 280 i W AR & 20 pl:
SYBR®Rremix ExTagTM I 10 ul.,cDNA 1 pL.
L TSI % 0.5 nL,RNase Free ddH,O 8 uL,
PCR ¥ 2P .95 CHULME 30 5595 CAEME: 30 s,
59.61.62 "CiB 2k 30 s,72 ‘CHEff 20 s,k 40 MEIR,
1.4 ZitoHm

Fr I 2 04 R A Excel 28, R A SAS 9.0 4
TR AT D7 2200 Fr O R 2 T Or i A

SEPI AR Rkt 25 R DL S £ bR i 22 0w L LU
P<20. 05 Sy 22 57 i 35 1R A W A ofE

2 HRE5SH

2.1 ARABHAMERER THIMMNELSER

THI e 25 58 W3k 2. 76 B 2 GO 30 i 58
W, N H SR E S 250 50 °C, THI ¥ K
73,20, MR WA 7 A BN B i BH(E 72 DR 4
A hb T HHCIRAS . B2 RN BO R, TSt 2
AR 8 ‘C Al THI 50. 23 # & A ik B 44 4 7 A=
PO A I FE L R AR AR S A E A R,
eI QUA QR F o v N [51Il  l = B 3 T O |
—16.65 C iz Ik T W5 4 0y H b FL IR B2 4 °C ~
21 °C. BT HN, AN B2 2 B 52 JE A R Al 7 4 7
A IV R

£2 TRARRPELRDER THI

Table 2 Environmental temperatures and temperature-humidity

index of cowshed during different times

i H XM Average value

Item H 7= Summer # % Spring £ Z Winter
B/ °C 25.50 8.00 —16. 65
A X/ Y% 57 40 72
T T8 2L 73. 20 50. 23 —

2.2 mMikENRIERPNELR
LT 5 A A I A8 45 51 0L 58 3. 45 IR BOR . R
N CK 3 P 35 5 3 & T 3R W (P<<0. 05) .

PN EH LDH 36 M 3 5 TR R (P<<0. 05)
SR B A H A N SO BT T R L H A R
AR FEP>0.05) ; N M GLU & & i %L T3k



% 8 1 FIPFPRAE - R v PR OGS =30 4= 10 2E A48 b B R G B B 33 1 52 i 53

N (P<<0. 05) . BUN 7 42 W& A T35 W 3 . 25 ¥ 2w TR R B (P<<0. 05)
FAEE(P>0.05) ;% MY GLU fil BUN & &

£3 MFEERHNESER

Table 3 Determination results of serum indexes

WH VAT A 7 VR
Ttem Heat stress Non-stress Cold stress
WLER B/ (U/mL) CK 0.4640.08 a 0.3640.06 b 0.4240.05 a

AWM A E/(U/L) LDH 1293.114+83.22 a 1107.604+80.54 b 1201.20+68.82 b

A / (mmol/L) GLU 4.1740.21 ¢ 4.7340.24 b 5.434+0.38 a
JR 2 %/ (mmol/L) BUN 4.4240.54 b 4.4740.49 b 5.1840.82 a

T« AT B A R] 7 178 28 5 A B 38 R R] 7 1 3R 28 57 B 35 (P<0. 05)
Note:In the same row, values with same letter superscript mean insignificant difference, those with different

letter superscripts mean significant difference (P<0.05).

2.3 4Bt HSPAIA,HSPAIB ¥ HSPAB
EFE mRNA RiZEME
2.3.1 % RNA 3% PCR = 4##nl % R
PR =R A 90 A0 AR RNA 100 3 i 285—
T e FL PRCRE I o p TR 1 AT DL A Y 28S AT 18S 4%

185—
B 5S S5, JC B W RE . R U] RNA B & BT
T
¥ HSPAIA,HSPAIB, HSPAS ,GAPDH % 55—
P38 7= 0 FE 106 S5 I 0 06 e v Dk A I, 445 2R UL
/e 2, AT S B AR/ B9 DNA 4 1 RNA REHRT
G o Yo = UL B R T Fig.1 Total RNA quality testing

bp

200—
100—

M.DNA Marker; A.B.C.D 435t % HSPAIA.HSPAIB.HSPAS Ml GAPDH %X ; 5 F
1223 23 AR PN L ¥ IO IR TIC IO Y883 B o
M.,1 000 bp DNA Marker; A, B, C and D are HSPAIA, HSPAIB, HSPA8 and GAPDH,

respectively; 1,2 and 3 represent summer, winter and spring of samples, respectively.
2 PCR =¥ EREHE %k
Fig. 2 PCR results
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2.3.2 HSPAIA, HSPAIB # HSAPA8 % A
mRNA A8 #f & ik 2w 2 %R

3 AL, =9 AR b A0 s o HSPAIA
HSPAIB il HSAPAS 3K mRNA A8 %} % ik & 76

Ve FAON O 1 2 2 v T AR RO (P<<0. 05) .

mRNAX; &Ik

mRNA relative relative expression

HSPAIA HSPAIB HSPAS8
BB Heat stress O/ Cold stress B JC)W i Non-stress
& A Prolein

MFEFERR ZRARE  RRFERREF B #E (P<0.05),
Values with same letter mean insignificant difference, while with

different letter mean significant difference (P<Z0. 05).
B3 #HEBEMESEMERE mRNA HHEIRIEKE
Fig. 3 Expression of target gene mRNA in lymphocytes

3 #

1) AR5 ARG 385 A0 e i 45 252 P ) 4 T A v 44
IOL I3 R 0 M RN ORI Ve ORI R Ve AR
V7 YA A BILPAR AE SE v A il BRI 5 i 1) I f) 3 /D
LN BCRGE U o I S W HLAR I 2R AR 4R
PR A S AR A e 1 A BRI A EE . L AR
I 5 Hh v PN R T T v RN

ML A= A A8 s AT S e 50 0 94 KR 5SS AL A P )
JRACHE IF B — S AU B HLRE AR ZS . sh i
TRIBCRES T MU S 3l — F 50 R S 1R 00 B B A
A2 LI PN S8 5 T S B 8 Y A AL 48 Bs Y
R4, BG4 SN 5 I 2 21PN il 2 o i A
JR RS 1 A il . CKORT LDH AT 1 S 12 W0 1 38409 45
PR CKO 2 B AF AR T 7 s LA LA 28 20 i P
Til o e — A5 A S I RS S ke H 3
X 1 2 2R 2 D 455 R S A R B . B
5T B FR A A L R CK3% P A L AR A8
WOTE R s A0 3 A W20 K BRI i KO3 P 1 72
P B, Bt V4 IO I TR) 8 18 m K3 4 35 T i
AWFFEEE RS LR A R — B R I
Hgoxuh CK % P 52 Wi 85 i 2 % UL ALC JUL 2 i 32

B — R BT MU — Lo 2 238 AR ] A
HAABIREA LN LDH 1§, i LDH 3§ ¥
SUAS ML I B B A I 52 5 i L (R Ak AR 2R
PN NI Al A
Hocking 28 F 5% & B . 5 8 #4055 kb 3 25 0 5 )
LDH it E . BB g k8, w3l
WA M3 LDH 35 ¥4 57 38309 AR B Al R 3803004
FEtad HEF ALY, RFRERYS LR
SR, FUA L ARV 0 4N A R I A 1 R AR B AR
A4 TG SR I A o R ) R B AR L 51 R IV R LDH 7%
P T .

2) I 35 1 7 4 nT B e ML AR AR i A A T E A
SUEP T RER N U FE AR . IR B B RS
SRR 2 24T AR R IR, $ B GLU & &
Fhien » Bt 2 $A0 8 s i) ) E K B S A 4 FE i, £
FRI GLU fE@E", £ 4 %S oo Bon . 18 1%
A0 AR GLU & & B @ 7+ . Scharf 2
FEE I, 5 A R SO0 AR B P BN B A R i P
GLU Fh7 02 M 240 S i BEAIC . H AT, v 280 J06)
GLU &t BUEH Z s . SR A8 & 8L, 1
W GLU 5 2t #5000 A8 L AR Ry 3 3 AR
Vo IO SOV AH HE AR B O B T . XS LR RS 4G
AR —, AT RE 5 S W) Rl R VR FH i RN R S
A 56 EL N B RE 5 R 0 & B 7E B 3 KRB H#W
FR S R AR S E . T P BUN & R
BT S LR (R AR AR Ak 2R R R A
f A BRI, BUN 32 88 22 B /NER 9 3 17 Fifi R HE
WL B e Z B S 8O WCF BUN & BT, R
AN ARG S B B AR RS [ ) E K A 4R af
W BUN & i B, X 5 AR S R — 5. R
JHE S RIS I A I I 45 2 7L h BUN & &
Fhm . AT K& B ¥ IO I 7 BUN # f
Fm T AR . 3, A IO R N S D5 AR 0
G 8 P TR 1 4 A AR T 30 i 7 2 R DR R i
I35 BUN & 4390,

D HSP70 F& R ) 1k, AR AL
A 3 P RGP AIL R 1 K #EVE F  OF EL158 BH R 3T
e W T 40 M Th RE Ry Z . Bk K HSP70
mRNA ik &8 G8E 0 2 412040 i i T fe 202
M —AEEAEY) EE AR . A F 9T & B, 45 40 7 3K
vi 1 T0CHSPAS) 1 Bt A3 I S s 0 3 T 4 2R 3y
FHTRI A 223k T 175 5 2 BIR i 25 11 70 CHSPAILA) U
e 5 Wl 7 R 5 S i 20, HSP70-2 (HSPAIB)
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ELPHPE A - 5 08 RN O 3] 2 I R AR AL A A B S i PR 335 1Y 52 i)

o
ol

BN AE I S Ak . A I 5 2 GE BRI R 40
V7 35 R 1 e 3k ARG o (EFE 20 i & A N SRR R
PR 1 CRE ) HSP70) 78 41 it P9 0 3 B 38 it
X HE 5 200 o8 kOB, B A IR R 8 BT
HSP70 mRNA ikt B, = il 59 45 2 i 8 ik 2
s HSP70 mRNA 335 A0 Lb i i 0 A% o 2 7t
1 500 A 1 it AR OHE DG F8 AR A — 1 st AR A OC .
Kumar % #7155 & B, 98 4= bk EL 40 il tf HSPAIA,
HSPAIB f1 HSPA8 mRNA EiA X EZMHILHF
Z b F Th . Shim S0V B 58 & B, /0 BLUZE JE 4 0
WO £ Fh 4 UK B HSP70 ik 234, 1 #i
TR W R LW OY & OB, ¥ N B 4% 4 8
HSP70 mRNA £ik¥ 52 FIE$. Ao L m,
Vo B AR = AR ok 40 g b HSPAILA.
HSPAIB 1 HSPAS mRNA F£ik¥HE | Fa#,
X5 FiRwt g R — 3, Ui W] HSP70 33k & 1y 3
hns —J5 wAE S PR ) A RO LRE B L 5 — T
AT B2 /55 0T A AN BRI A HRHT T o IO I e R R
Sz f (] 147 52 me L i % A= bR B B A O Bk PR 3R Gk i
PRl AT 32 BT A 4 3 0 1 9 b 1 AT R — 2 R 9T
PRV R A A5 WL AA B R ML Ay =3 2R e ¥ A
o7 AR L BT 4 T L TR ) B AR

T

118 P ¥ FAN 88— R BE b5 i) = 0] 4 1L
r i I PR R R A A DG 1Y AR A A A, DA T 4% 4
SPEDIRE T B AL AR Z AL DL S AR 2R X
£ ™ 5 52 3 & Bl 5758 .

2) 18 P A BN KM A LL AR T = AR ik
g v HSP70 % J% % W (HSPAIA, HSPAIB,
HSPA8)mRNA FKikit 2t a3, RIA N —&
FEBE X HLR B R E
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