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Effects of acute and chronic cold stress on heat shock proteins and

inflammatory factors in chick liver

SUN Yue, ZHANG Ziwei’
(College of Veterinary Medicine, Northeast Agricultural University, Harbin 150030, China)
Abstract : To investigate the effects of cold stress on heat shock proteins and inflammatory factors in chick liver, one hundred and twenty one—
day—old ISA cocks were fed to 15 days and randomly divided into twelve groups for treatment with acute and chronic cold stress. Acute cold
stress was divided into one control group and five experimental groups. Chronie cold stress was divided into 3 control groups and 3 experimental
groups. Acute cold stress conditions were reared for 0, 1, 3, 6, 12, 24 h. And chronic cold stress conditions were fed for 5, 10, 20 d respec—
tively. After that, the chicks were sacrificed immediately for extracting liver tissue. Heat shock protein 60 (HSP60) . heat shock protein 70
(HSP70) , heat shock were detected by total RNA extraction and reverse transcription, real-time fluorescence quantitative polymerase chain re—
action (qPCR) and Western—blot. Protein 90 (HSP90) , glucose-regulated protein 78 { GRP78) and inflammatory factor PGE synthase, cy-
elooxygenase=2 (Cox-2) , nuclear factor kappa B (NF-xB) , tumor necrosis factor alpha Expression of (TNFa) , inducible nitric oxide syn—
thase (iNOS), and heme oxygenase—1 (HO-1) .The results show that the purity and integrity of RNA meet the requirements. Acute and chron—
ic cold stress can significantly up—regulate the expression of HSP60, HSP70, HSP90 and GRP78 mRNA in chicken liver. The expression of
HSP70 and GRP78 protein is consistent with the expression of relative mRNA. At the same time, both acute and chronie cold stress can cause
Chicken liver inflammatory related factor mRNA and protein expression were significantly up—regulated. It indicated that acute and chronic cold

stress can lead to increased expression of inflammatory factors and heat shock proteins in the liver.

Keywords: acute and chronic cold stress ; chick; liver; heat shock proteins; inflammation factors; liver injury

3



ER:
(D) —BEFEIS. | MR 2 5k (SEMESTED 3 R 550, 4 1. 545
W, —HhREAH 1, 2, - HEF: AR 1.1, 1.2, e HEFp s =ZbndiH 1. 1.1, 1.

L2, oo s AR TSR

(2) IEXEE R T EA: sig. 1 eSS HE 2 SR 500 3 ittt 54518 - (%
FArBNBEAEES, W . 1 MRS, R8RS 1.1 e, 1.2 57

RIS b SRR, R RAK, BEATIF SR L, ABFILH H R E, —
e 500 FAEAT, BT S LA SR

1 #t

=

RS T 0 AR, BRI 250 BRG] B RAGERSE, RERR B R
BRI

1.1 R%shY
XXX (e, s, AR, RESES) , B XXX AR FAEEIE H XXX AF] .
1.2 45,

Bltn: L ZSEykRdE S (PHLC=98%) , THH XXX AH ;_ﬂﬁ%il%?i%ﬁﬁ (#5524 H41020055),
i XXX S AR,

EREE: LR SN BEMEA. . ) s XXXX A2 (B XXXX
Nl BEE i XXX R A KB, F—) WK e — 2N 4.

1.3 EERKH

#ltn: fEZ£ FE (Escherichia coli 055: B5) , 4 H Sigma /A#]; SYBR Premix Ex Tag (Perfect
Real Time) , WJH Roche A ; M-MLV S #%5¢H. RNA BEHNH|F). dNTP 4%, MW HE LR 4
REEMHEARBRAA

EESEN. WEALAKR k5 Hh. ... .. , WAIARBHS) , XXXX AF 47 (B E XXXX
NT] B XXXX 40 BB e, B S ER S A, ) I SRS S — A .
1.4 EENHE
Whn: #ETES (BIS Ry SW-CI-1F) , H XXX AR IR (S5 H HZQ-F16) ,
T E XXX AF .
EESE. HBALKR (SN ... , WHEMSAIARE) , XXXX A4 (B E XXXX

w2 i XXKX R0 kg B, KB SIAER 5, [F—) SIS SR E — A 4,
4



NE|GIRETG N, rAER 5.

1.5 FrRH

1.6 F5fE

1.7 ¥R

2 Hk

2.1 iz H 55

FERED: A CE—H. WrEhE A, SRTHARS “FAXRA”.
2.2 XXX 5

ERFI: Pyl RS 2 R AR, ANAT R
2.3 I8

2.4 Hri8

2.8 BURHIGIT AT

R

K Excel FAF RS0 H0d HEAT 8 2L, RIGHUE DL R AR IR FoR, RAF
R I8 % IEAZ IR0 25 Rtk 47 2 7 BB E AT, P<0.05 RoRZERFEE, P<0.01 RRZERLE
#, P>0.05 RRnERALE.
3 GRG0 (WLES AR ATk A ED
3.1 #ri
3.2 Bl

4 W54 (500~1 500 7, HER N BEAINEEED

1. JFE S8
KRB e R, B H WAL 5 Va4
(1) 7ER T+



10~80 nm; 3.2%~6.2%; 3 mmX3 nmX3 mm; 650~1 100 ‘C; 40, 80, 120, 160 °C;
60 ku; 817 bp; 10 Mg/mL; 1 200 r/min; 8X10°cfu; 30 U/L; 5~6 d; (23.1+1.6) ke;
(3.240.2) % 5 mL/ (kg+d) ; 50 Ji~60 Ji/~/mL 2,
(2) FEEMEF GEER TR SERF BB 5K

SR g BFR/ (UL o /L (mlekg') «d']. B4 g Bl U- L
2. Zit¥KFS

F21H btk GB3358—82 (Giit* ¢4 LFF T ) MARMERS.

B RE 25

t RIS SN RUA ¢ FoR, FRIGHESCRERME FER, RTRBAACKER
T X FRoR, MREHHE NG RUE r#ox, MEERRPCRERME PER.
3. AR

ARFHAEEBHRMA CRe ETMAD , ERTSCRIE RIS R HAE A X H
(5 JE MR AT fe o 9
WEAR: V=Mt THCre o R VO MERALES,, w8, o obRid 5
IR RN, T NI IREISE,  CONPHEEZETTRN, e, NBEHLIRZE .
4. A% E

FAGFREZDMRE, A AWM. @M. MEHERZEME, KNEY. EXSREHM
AR E S . RISAIERNART . RE BF. B8 ERLE AR, %
e PR BCCE AR B SRR JG T« AR TR A SO P g5, Jrani 1. B2, B3 ... K
®1.R2, K3 .
(1) Rig

b —HERH =43R, RAARFFEVREERE 1A R 80— 3 8RR P E AL B
N bR, RS S RN R BRI S0 8L o 2 v BITA 250405 35 9 AH [ ST B 4 8 3L B,
NIRRT FAEAT LA

EQNIES

Table 1 ZE 3 £/

=] =
it Eill/g EHE ES; TG
/mm /(kg-cm?)
Y 34674174 5.00°£0.01 0.42£0.01 5125

BT 0 34694120 3.10°%0.06 0.20%:0.02 4.43°£1.02
2R 44404334 4.20°+0.06 0.43%£0.03 4.64°0.96

e FAEBIR R NE FRARERREREE (P<0.05) , NGFRHFARRERALE (P>0.05) .



K1 R

Table 1 HL3CHK W

A el Tidy 38 Fr BLK /N /bp BRI/ C
F 5" —AAGAGATTTGCCTATGCTTC-3'
blaZ 173 55
R 5’ ~GCTTGACCACTTTTATCAGC-3'
F 5" —AAGCGGTAAACCCCTCTGA-3'
ermA 190 52
R 5’ —TTCGCAAATCCCTTCTCAAC-3'
F 5" —CTATCTGATTGTTGAAGAAGGATT-3’
ermB 142 55

R 5" —GTTTACTCTTGGTTTAGGATGAAA-3’

(2) HiZHE

EIPI N BEAA GRS t e SO BB A R AL L, BRI N o AN 2 2k T AN A

gite th 28 KR o
I,
10r "'
X A o
= Ol PN T A
§8P G Sl I T T
P —o R
N 72l
172 91 - BEMEA
4 BT (NS NS NS NS N (NS (NS NS NS S |
0 468 101214161822 %4
il
E1 scEms
Fig. 1 ZEXEM
5.0
= 4.5
i
g 3.5
=
3.0
=P 50 60 70 80 90
B A
P se A n #2553 % (P <0.05)
B1 HcEm
Fig. 1 FCEE
(3) FEHE

BN BEA bR S SO PR AL R AL B, AR BRI A -



60 T _’Cll_ E,ll be
&l
ﬁ_d-{]
H&E
20F
i
0

FTH HH: :
SRR 1 % B 41 AL B#H Cc# pH
1 51
NS FR S AR ERERRE(P0.05),
EHFENS EEETEERREE(P>0.05),

B e Em
Fig. 1 FEXE&

(4) HIKHE

FEEEK F7 T SRR AR R & VKE Marker JKGE LF R M E£oRn) . EREK TN
MIE B AR IRHN B BB 1A X, TERON M. xxxxxx; 1. XXXXXX; 2. XXXXXX; 3. XXXXXX; **°°°*
PAIEHE, 23 A A SCBESCR IR, 78 B R 5261 K.

1234567 89M

1~9. R FEAMAT Leptin FEF 5 3)F X ; M.DL-2 000 Marker .

E1 e EE
Fig. 1 FXEM

M 1 2 3 4 5

g
il

250 bp
100 bp

M . DL-8 000 Marker; 1.FAMEXIR; 2.L1 HhILERH; 3.L2

PRILERTH; 413 PRALERTH: 5.L4 HRALIRT

1500 bp

E1 e Em
Fig. 1 T E&



(5) HEH

A FEECRA (10+100) B i #hH % RE s AR C BHIZE S 5 LA T%
B ik b s

B 1 P EE
Fig. 1 FXE&

(6) HALH

e

4
R
*
—§
] —Lgik
R

008 006 004 002 0
H1 s EE
Fig. 1 EXEE

(7) FHAhiEE

RN AT -
bR
[E2 BT
SRR
BN

L A A
L

b g 3]
HRER
WHREFREBER
S

KEGGHEI

RNABERR
RNAREARE
il S By
DN
KPR, RERNOERAES TR
SR R R O R
LA LR B R
et TES Fey BN

ERMAERANENTR | & g
0.45 0,50 0,55 0,60 0.65 0,70 0,75 0.80 0,85 0.90 0.95 1.00 1.05

i

B1 3 EE
Fig. 1 JXHEE

fagwl

[ TITN

7] JET Y T A T e T S T T S T S e




350

300 - -
SN

250 -

. ® LMER
200}

lgP

EERTE -85 15
150 F

e FiME
100 -

50

Bl HCEE
Fig. 1 ZCEE

5. HAth

(D AR S, B XRS5 ARSI ARk, o] LA
e R, WA SRR, (A4 SCERFF—EL

(2) WICHHIIAMNE NS, BRI, ZHTe)s, &N EFRERINGS 5
M, el (FFRERE., KNS , BEERENL: D. W. Leaman 5.

ZM GB/T 7714—2015 ({5 E53CHR ZH TR SN B85, ATIR A g bt il o
S RN SCR G-I 3~5 SEISCHR, 4% BREE SCRa b B S SR I HE 0 I, sl 52
BRTESCHh 5 AL A AL IEdHbR s CGREEE AN, BEEEERLAZ G  FHH
LA 3 HEFH WS, A2 RHES S, 3 AU EEM “et al” B “ %7 . [
SE R — PS5 CURATUESR) .
SEIRE K&K T -
[(£F]: E&. B2 Bk GE LRRAIAARHD ikt AR, HRREE.
[1] BRRE, Xiscte. shiisess (M. 2 b dbat: BRHRd:, 1997
(BRI E]: fE% (3 AN SIH, il 3 AH “%” 2R . 8], fl4,
F, B G - LA TURS -2 1k TR,
[2)BAME S, ZE T35, FhE MR, &5, B I4JIK Apidaecin 8384 (i AR 8 11 [T, v [H s 2 2
fit, 2013, 33 (8):1259-1262.
EEFD: SIHSCGIRETIA “&7 500, BEH “B7 5, A2 WA RN RUR,
[(BE] B, BaM. F. Hhdh: B, R
[3] DOMMEL H W. WA RGBS IFHEEIR M. 2k, . dbat: KR H 7 A,
1986.

10



[SBGRXER] . EEIC]. Hhh: W, HRRAE.

(4] FEApdi. B REARSE RS E RIS 218308k ALIC] ALnt: hEFE SR TR
#, 1994

(A SCER] 1R, i SCikiE 44 [C] 7 JECR B 2R, Ok 44 b4 52 (n
AR . HRRO : HARCE, B A7 SRS 46 TS 2% 1E TTRY.

[6] BP0k, ARLRMEMRIE T RE I E N [C] 7 8. le BB S N HE
BEARBNIRAZRIE. W% LR TR R, 1996:468-471.

(A ] e, SCRRID]. FREESRT . (RAFEALL, 00

(6] FIEE <. B 4 B AT i SRR BT 7T (D). BUMI . WL K22, 2003,

[(BF]HiGEE. TR LH5[P]. 2 H A TEH .

(7] L. — il i M2 il 6 U7 %€ 881056073[P] . 1989-07-26.

[BEARWRHE] 1E. AREAAR: AR 5 [S]. . HicE, R

[8] & (EE 5 IR EIARZE 25 6 RN L. WS CRE XN GB/TT714—
2005[S]. dbnt: whEbRAEH R, 2005.

[kl EETifE#. #i4 [EB/OL]. (EFrsEck HyD (51 HI0. SRECR; R B 42
(OGR4, HRROLAE BB N PRZIE [EB/OL].  (2001-12-19) [2002-04-15]. http: /

www. creader. com/ news/ 200112190019. htm.

[BeR#E] 1E#. SCER]. RS Lgi s, Wid: SERLL, F40.

[10] S puMf. Kz B )88 5 5 ) &40 LBB 20 Hr [R]. Jbt: T R RE SR it
WEFtke, 1997.

(R 4RrP BT SCER] 2 0T A SOk 44 IN/OL]. fidf4s - A4 5 8, -1 -H
() T30 H 3910 SREUCA7 1) % A2

(LRI, Rk, . KA E KB IN/OL]. b5 &4k, 2000-04-12(14)
[2002-03-06]. http:/www. bjyouth. com. cn/Bgb/20000412/GB4216%5ED0412B1401. htm.
S SHEER] (XS HE kY, (EER AT N2 )E, BE2R, 257495,
WHKRE 78 fEEEAY 3 NDINIasll, HH 3 A “etal” MR8 wICEAS—
MEREME GRS - NFRERE, KRG, REAHEDNBREILT RS, RELHE
REHE. D

[12] GODFROID J, CLOECKAERT A, LIAUTARD J P, et al. From the discovery of the Malta
fever’ s agent to the discovery of a marine mammal reservoir, brucellosis has

continuously been a re—emerging zoonosis [J]. Vet Res, 2005, 36(3): 313-326.

11



AN SCCHERFT#E NCBI. Google HEFARLEYH FRAE.

S A PERTRRL X

gelRRTLIERREES, PHQQZERENRAE  RERNHIL?

2 Home - PubMed - NCBI

S NCBI Resources ™ HowTo ®

;:‘+

AEANEEE

BT

1S National Library of
Medicing National
Institutes of Health

Publedson  [puptes

|

Advanced

PubMed

PubMed com

& MEDLINE, Ii
full-text content from PubMed Central and publisher web sites.

more than 26 million citations for biomedical literature from
ce joumals, and online books. Gitations may include links to

& NCBI Resources @ HowTo @

PI.IMEd oy

1J3 National Library of
Medicine Nafional
Ins |tutes ofHealth

Sev itle matchin

Yzt Res. 2005 May-Jun:36(3) 1326 ammm=""
From the discovery of the Malta fever'%

PubMed CoMMONS

_191% [@f]

Featured comment | Go to the overview page

Checking trial selection & risk of bias: Storeba replies t

critique of systematic review on methylphenidate in ADI
1 nea 2RI

Fublded ||

‘From the discovery of the Malta fever's agent to the discovery of 2 marine mammal reservair, brucell’ \

Create RSS  Create alert  Advanced

continuously heen a re-emerging Zoonosis:

Godfroid J1, CloeckaertA Liautard JP, Kohler 8 Fretin D, Walravens K, Garin-BastujiB Letsssonl) S

of a marine |

(# Author information

Sendfo~

Full text links

| FREE
ELP sciences
FULL-TEXT

Abstract Similar articles
SENERERRIN
SRR TE | WNE | MEAXE | PRIXE | EZBL | R bR | TR | HAh
SRR RN M C N J D R S p A
AR N AR TR 2 B R A% R 2, SRR S0 & ik 5 S B S N5 LA TH,

FIEF A T BE S T B TEA RN H RR TS %,

12




	黑龙江畜牧兽医论文模板

