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Effects of heat shock preconditioning on expressions of HSP60, HSP70 and iNOS in

gastric mucosa of burned rats

ZHANG Hong-yan', LU Nong-hua®, XIE Y(mgz, GUO Guang-huui , ZHAN Jian-hua', CHEN _]iangz( 'Center of Burns,
*Department of Gastroenterology, The First Affiliated Hospital of Nanchang University, Nanchang 330006, China)

Abstract; Objective To ohserve the influence of heat shock preconditioning on the expressions of heat
shock protein (HSP) 60, 70 and induced nitric oxidase synthase (iNOS) in gastric mucosa of severely burned
rats and investigate the protective mechanism of burn-induced acute gastric mucosal lesion. Methods Ninety-
six Wistar rats were divided into two groups; burn ( B) and heat shock preconditioning before burn (HB). The
extent of gastric mucosal lesions ( Ul) was evaluated grossly and histologically. HSP70 mRNA expression was
determined by RT-PCR. Immunochistochemical method was used to analyze the protein expressions of iNOS,
HSP60 and HSP70. Results Rats in B group were induced conspicuous gastric mucosal lesions, while UI in
HB group was significantly lower. The expressions of HSP70 and HSP60 were significantly increased and the ex-
pression of iNOS was ohviously decreased in HB group as compared with B group. Conclusion Heat shock
preconditioning protects against acute gastric mucosal lesion caused by burn through enhancing the expressions
of induced HSPs and reducing the iNOS expression.
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SRR G oAb st R TR B L A RNA BRG]
AR LAY TR R Ny A3BOL R SRR B ELA 4D  RNa-
sin, Tag fiff , DNA Marker DL 2000 & H 4% TaKaRa 2% a] 7 5
DU 640 £ /% 8 (4 BT A% ( % [8 Beckman 45 d]) ; FR-980 4= 4y
PRSI iR HAR]) s 28RN (B KES
- B I B e 8 3 WF A 0T )

1.2 Z£%#HmA M

T Wistar R, (AT it 200 ~ 250 g, BEHES W BT
BURE B S s LA 58. #5 96 DR BURBEHLE T 72 45
M2 KA DOBRHE (B 4]) - 4t 48 BRRL, Hh 8 H KR AR
P A IER AT R, 53 4h 40 PR R B 107 05 drd: 4 b A4
PB4 R BediifGg 3.6 .12 .24 48 h 5 /N, BE/hvi 8 1
QA v AL B + B 45 2H (HB 4) . 4L 48 1K Rl Hb 40 1
KA S A B 20 h G HET TR I A lE) B2 B340 8
PUR B Al A T A s FLAR B, AT 005 1 S s 6 ot et
1.3 EEeihE S f A4s 4 A 4 &

KB A AR LA 10% AL € 5. 2. 5% 1B b 2 Y
(40 mg/ke) IR N TE S RERE . B 28 1O fh S 8 (B KR
8 <, ik 309% TBSA i {5
1.4 #ARE

A5 B IR R B B A A R T B 4 B i
Ore JEAr BT 5 AR AL B I 2 mm x 2 mm B FBE L B
i 10% PRSI 4 °C [815E 48 h, T4 B M s Al a0k
Kofr . 3 HUCH BRIX LY 150 mg, i W F il &b e, 1 F
RT-PCR &
1.5 F Z5BE40 15 45 #om] €

H B4R 5 Culeer index, UL 2% Guth' ' fiifE
1.6 {4588 A INOS HSP60 70 & & £ ik 64 # ]

Fe T S LB bR 0 (9 5E %5 00 (1 263k (S-P k) e o, i S-P
LR 10 B S A R AR 0
1.7 HSP70 mRNA # ik &5 # 0|

FH RT-PCR ;. FEAEEM T, (1) 5 RNA (40 #%
He 02 0 RNA BRGS0 W] 545 (2) RNA 8 Ik R i i %
i : (DA Beckman DU 640 % #4117 B (00 260 nm 3 1 R Y
W S 8, £ F 902528118 RNA 1 & B RNA S (mg/ml) =
40 x (1/J6F2) xA(260) x fi FEATEL. DRNA SiJE %, T#
B AR 1A ET ) 260 nm B2 280 nm 40 W G EE(R, — SR A
(260)/A(280) KT 1.7 LA EJynl F T ok, (3) i i 5
(RT) KRG HFHE R ( PCR) « (DHSPT0 5] #1414 1 B il s
H i B, Bractin 5| 9484 1 B A BE . HSPTO [ 514007
H; 5'- CCAGGCGTGCCCCAGATCGAGGTGA 3" 7 X 2| ¥ ¥
5.5 -ATTTAAATCTAATCTACCTCCTCAATGGTGGG-3', 1 1
F B K 532 bp, Beactin 1E S 5| # 1F 41 5'-CATCTCTT-
GCTCGAAGTCCA-3' | )z L 514 1F 9] 5'-ATCATGTTTGAGAC-
CTTCAACA-3' . 3XXf 4| ] 4% 5 b 41 5% 308 bp (1) B-actin ¢D-
NA KB, @~ErKE LiRH PCR W (KR % 10 x buffer 5 wl( 3
Mg’ 20 pmol) ;2.5 mmol/L dNTP 4 wl; HSP70 B B-actin 3| 4
% 1 pl 34 plieDNA S ul; Tag /i 0.5 wl; DEPC 4RFEK 31,5
pls F1850 50 wl. PCR & H496 3R R 40 94 C 2 min, 60 C 30 s,
72 C 1 min 30 s, 130 PMHH RS 1E T2 C F4EM S min, (4)
SNESEE S B K B 10 ] PCR B ™4 L FE AT 0 W%
1.5 g/ L Ay B Bl oE 1 ol ok I, A 58 A0 8 L UL EE B dri i

(5) %5 51} FR980 A 49y s ik P 9 43 7 10 36 77 41 21 7. LA
HSP70 =4 2245 45 Bractin 7= 2407 O BLA 2 L (R AR
1.8 %hitsas

BB x £ 407 J1) SPSS 12,0 SE3HARPRIEAT ¢ Ky 3 i
4 6] TR X537

2 HR

2.1 HS s fs K AH #8 Ul eh %

KB G S B IEEA R Ul fen . A& 1 LR
HOREUREN I 6 hon] BURI I Y B BSR40, OF ELA f R e
() it 18 I, 49 24 b B B AR A R e M (UL =112.74 =
1.92) . £ HS JGhefh A LA i 415 UL MR FRefhal, Kt
J5 6.12.24 48 h HHHFER(P<0.05, P<0.01),

F1 HSHEGABRERERE Ul BIFM(xx5,n=8)
fh ] (b))

Al

6 12 24 48
B # 0 0.63+0.54 2.14+0.65 8.65+0.9212.74 £1.922.54 +0.78
HB4L 0 0.58£0.47 0.71 +0.56"4.19 +0.63" 6.28 +0.70'0.98 +0. 67"

a; P<0.05, b: P<0.01, 5 B ik

2.2 HS #845 KR F 4558 HSP60O HSP70 A= iNOS %
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(1 .2) 0 KEU™EB G H FHiE o] WL iNOS BELE 7 (] 1 <
ST LT 00 24 h ek e PR, 28 HS S RN
HB 41 RL, 1 B iNOS ek W] sz (15 3) . & ik A
HSP60 . 70 F1 iNOS ik EI{R 7 Hras 4 A (HiE W 2

S PR g
<R L
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A:B#; B: HB 41
B2 FHEXR{HE 24 h HSP70 @ ALRELRE (S5-I x400)

A: B By HB 4
B3 FWAKXRGRE24 hiNOS BREAMRBILE (5P x400)

2.3 HS zrgefs X R H 45 0% HSP70 mRNA & ik o9 %
]
MK R f7 HSP70 mRNA Rk LA 4, &4 KR E#

JI&E HSP70 mRNA & B-actin mRNA BUr G WL 22 3. M43 o]
WL, HB A1) i 5 0k A K BUE 218 HSPT0 mRNA i % &35 (P <
0.05) , HLAEHi /5 # I H10 HSP70 mRNA A RIB1E F T B 41
(P<0.05, P<0.01),

bl <2 (100 bp

<—1 000 b
*—75lll)pp

EROAE Wy — -

Bacon— L i

M: AFfts | BELM5J5 12 hy 2 HB 44545 12 hy 3: B A5 45 24 b,
4: HB #1145 45 24 h
E4 FEXRE HSPT0 mRNA Rix

F2 HS G ARERE HSP60 70 & iNOS %Kik
BN (n =8, x£s8)

hiandEleh)
6 12 24 48

M il

B
HSPBO 0,28 +0.07 0.56+0.10  0.51=0.07  0.4820.09 0.31£0.08  0.29:0.4
HSP70 0.30+0.05 0.76+0.08  0.72:0.08 0.59:008 0.27+0.04 0.31 20.05
iNOS 0 0.09+0.01  0.20:0.04  0.3220.05 0.5:0.05 0.290:0.
HB #
HSPEO  0.3920.07 0,770,100 0,71 =0.087  0.68£0.07* 0,53 +0.08¢  0.30=0.06
HSIT0 0,46 £0.054 0950100 0.86 0,100 0,80 £0.000 0,64 £0.090  0.44 20060
iINOS 0 0 0.05+0.0014 0,12 £0.0035 0,20 £0.004" 011 =0,001"

a: P<0.05, b: P<0.01, 5 Btz

*£3 HAKXREHRE HSPT0 mRNA RiAFH (x5, n=8)

Hikitin] (e/h)
£ i
: 6 12 24 48
B 4 0.71£0.06 1.36+0.09 L09£0.09 0.96£0.090 0.71£0.06 0.72£0.07

HB 2} 0.97 +0.07* 1,96 0. 13" 1,51 +0, 10" 1.31 0,09 1.03 £0.(8" 0.92 +0.(8*
a: P<0.05, b: P<0.01, 5 B it

2.4 ARG ESH

Ul 5 HSP70 i E M (r=-0.794, P<0.05). Ul
5 iNOS E AL g FIEAH K (r=0.629, P <0.05) . iNOS
5 HSP70 R i A (r= -0.798, P<0.05)
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PN, AR AL 35 X 1 3 A ORI A T B S R v
W A0, T REAEAE SRR

— SR B B AT 7E DR 2 AU 075 A 78 9 b () B S A
A, — A Sk 4t A4 B0 — 434k B2 1l ( constitutive nitric
oxide synthase, ¢cNOS) FEik 261k AF 4 B2 052 /0N, T 176
H R — SRS B (INOS) DU 5 4 45 Fhofil 8085 50 A
SEES TR, KBU™ BB )5 B B INOS Fik g
HI, 5 BRI AR R B ML (r=0.629 P
<0.05) , 17 28 # PR 7 1 Ak 38 5 B8 4k R, H: 1 A
INOS FRA B 3240, 8 0L 10 15 1 . i . AF
FEFR M, INOS FEH HUR A F ik, n) g B ki
NO, 7 H BB F ol AR . A e R k=
IO 1) 2 B K LT 0 40 & J st B BN INOS
P B R, oNOS JEHEREAR™ . INOS 1k AE A AY
NO HA 40 Ml s E I, Al 5 %0 B i 308 R 500 i %
B O T A . O T e R 4 2k
RLAAAE T, 00 R NT BT 1, 2 5 A S L0k A
5. PGS E A LU SR T B R
SR R TR A e o ol A T A 2 A M A 1Y
IR , OB 9T 2 W 2L 1A ] R J2 440 M Bk it fke 40
0UH A% AT RS SRR O e 2 T S B B B
24 0 R A A R, 1717 A R 2 40 B A4 R A O A5 5 2h
Al A 4 i 16 s Y L

A5 S5 T 5 45 SR 4R R, AR T TAL B KRR iINOS
FikH HSPT0 KK B P ERAMK(r=-0.798, P<
0.05), HSP70 5 UI 2 & fAHK(r = -0.794,P <
0.05) . —#&IAA HSPs 15 K 40 F PR S A by
BT BB OGS G , Ow H s () g5 0 , s iF i ik
HERT B A E TR, [ B g o e A 2R R
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