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Effects and significance of heat shock response on heat stroke in rats
LUO Bing-de, WANG Bin, ZOU Fei, CHEN Guang-zhong, WAN Wei-ren, GUO Jin-qiang
(Department of Heat Environmental Medicine, The Firs Military Medical University, Guanghou 510515, China)

Abstract: Objective To study the effects and significance of heat shock response (HSR) on heat stoke (HS). Method SD
male rats were randomly divided into three goups i e.. HS goup HS contwol group (HSC) and nomal contwol group (NC). Rats
in HS goup were pretreated by heat and those in the HSC group were not. Twenty hours later; the rats in HS group were placed in a
heat cabin for 73 minutes to cause them HS and blood pressure and electrocardiograph were monitored for them during they stayed in the
heat cabin. Serum levels of malonyl dialdehyde (MDA) and nitic oxide (NO) were measured for the rats after heat exposure. No
treatment for the rats in NC groups was given. Their mean artenal pressure (MAP), systolic pressure (SP), diastolic pressure (DP),
heartrate (HR) were obtained for all the rats by Chart wfiware. Result (1) MAP, SP and DP in HS and HSC groups were
dgnificantly lower than those in NC, P<T0. 01, and HR was higher in HS and HSC than that in NG, A< Q0 01. MAP, SP, DP and
HR in HS goup were significantly higher than those in HSC, P<C0. 01 and P<< 0. 05 respectively. (2) Serum levels of MDA and
NO were significantly higher in HSC than those in NG, P<Z (0. 05 and P<<Q. 01, respectively, at 73 minutes after heat exposure, and
serum levels of MDA was dgnificantly lower in HS group than those in HSC one, P<ZQ 05 but not significantly differing from those in
NC one. Content of NO in HS goup was also lower than in HSC group (P<< 0 01). Condusion HSR could reduce occurrence of
heat stoke in rats, possibly by inhibiting over synthesis of MDA and NO.

Key words: Heat shock response; Heat stroke; Shock; Malonyl dialdehyde; Nitric oxide

( . , HSR
. ), 1
(heat shodk protein, HSP) HSP 1.1
s (heat shock SD 24, , 200 ~250 g
esporses  HSR). . Powlab/8sp
, Adinstruments ;
(malondialdehyde, MDA ). (nitic oxide, NO) , ;
;200307 14 : 2003~ 09— 30 ’
(011051 12

1952—), . . . , 25+ G



© 66 ° 2004 4 17 2 Chinese J Ind Med ~ Apr 2004, Vol. 17 No. 2
16+ Q 43+3)%. (mean arterial pressure, MAP).
HSR. 4, (systolic pressure, Ps). (diatolic pressure,
15min' 'Y, 3, 8 . (I Pd). (heart rate, HR) . ®
(heat shock group, HS group ): 1% (normal control group, NC group):
(40 mg/ kg) . MAP. Ps. Pd. HR, MDA . NO
(38.54+0.5 C, (33.0+0.5) G MDA . MDA
65+3) %. 4 C nmol/ml ; NO ., NO
15 min; (2) (heat shock control Pmol/ L ;
group, HSC group): .
, . 13
: 20 h, : + (xts) SPSS
(50 mg/kg) ; ) for windows (10.0) ,
polyethylene (PE50), ; t 53
) Powlab/8sp ) 2
N ; 4 kHz, 21 73 min
. s , 73mn , HS HSC
, (39.5+0 5) MAP. Ps. Pd NC (P<
G 34 0+05 G 65+  0.0D), HR NC  (P<<0.01); HS HSC
3) %. 73 min . MAP. Ps. Pd (P<<0.01). HR
; . —80 C (P<<0.05). 1.
MDA. NO ; Chart V4. 1.2,
1 73 min MAP. Ps. Pd. HR  (n=8, x+s
Tab 1 MAP. Ps. Pd. HR of each goup at 73 min after heat exposure (n=8 Mean+SD)
(Group) MAP (kPa) Ps (kPa) Pd (kPa) HR (b/min)
(NC) 14 3+1.3 17.5+1 6 12 5+1.0 377. 0426 9
(HSC) 7.94+08" 10.8+£15" 63+09" 580.3£19 8"
(HS) 124+13% (' 1454097 (') 10.5+0.9% ("9 613 41927 (75
* P< 0,0l vs NG, #P<0.01vsNC, ¥ #P<0. 05vs HSC, * *P<<0.01 vs HSC
22 73 min MDA. NO 3
, 73 min ,
MDA. NO , HSC MDA. NO , , 17% ~
NC  (P<<0.05 P<<0.0D), HS  80%:
MDA HSC (P<0.05), , 73 min , HSC
NC ; HS NO (MAP<9.31 kPa); s
HSC (P<0.0D). 2, MDA NO s MDA NO
2 73 min MDA.NO  (n—=8 x+s)
Tab 2 The content of MDA and NO of serum at 73 min s .
after hear exposure (n=28, Mean+SD) 5.4, NOS 7 NO
(Group) MDA (nmol/mD) NO (#mol/L) 7, NO
(NC) 5 4240, 90i 34415 8 i 1) NO
(HSC) 6.5040.70 172 6+35. 4
(HS) 548+1.00"" 252425 *F cGMP,  GMP
*P0.01vs NG % *P<<Q 05 vs HSC, FP<005wNC ## ’
P<C0.01 vs HSC 5 () NO ,



»

PG ES RBRLRE L £ R

2004 4 17 2 Chinese J Ind Med Apr 2004, Vol. 17 No. 2 ° 67 °
8
B ® . NO i
’ ’ :
DNA . (1 . . - -
MDA X (7. . 1999, 15(10); 868870
9 [2] YanashitaN, Hoshida S, Nishida M, et al. Time course of tolerance to
' ’ ischemia reperfusion injury and induction of heat shod protein 72 by heat
° ’ Noi ’ stress in the rat heart [ J] . J Mol Cell Cardiol, 197 29 (7). 1815
(023 1821.
(peroxynitlite, ONOO ), ONOO [3] Currie RW, Kamazyn M, Kloc M, et al. Heatshock response is
associated with enhanced posischemic ventricular recovery [ J] . Circ Res
’ ’ s
(10 1988, 63 (3). $43-549.
’ [4] , ,
HSR (. . 2002.227); 614616,
) HSR [ . . , (IPS)
. C 1, 73 min (- . 198 14

HSC ~ MAP. Ps. Pd NC . MAP<C9 3l (2 166-169.

KkPa ( [6] Bouchama A, Pathar RS, El-Yazigi A, et al. Endotoxemia and release
’ ’ of tumor necrosis factor and interleukin 1o in acute heatstroke [ J] . J Appl
MAP 9.31 kPa s HS Physiol, 1991, 70 (6). 2640-2644.

MAP. Ps. Pd NC s HSC [7] LeGreves P, Sharma Hs, Westman J, et al. Acute heat stress induces

( HR ), MAP>9. 31 kPa, HSR edana and nitric oxide synthase upregulation and downregulates mRNA

. (  2). HSR levels of the NMDARL NMDARA and NMDAR2B suburits in the mt
MDA. NO HS hippocampus [ J] . Acta Neruochir Suppl (Wien), 1997 70275-70278.
. s
[8 Lorente JA, Landin I. Renes E, et al. Role of nitric oxide in the

MDA. NO HSC ’ MDA hemodynamic changes of sepsis| J] . Crit Care Med 1993, 21 (5). 759
NC ; , HSR 767.

MDA .NO ’ , MAP [9 Otani H, Engelman RM, Rousou JA, et al. Cardiac performance during

HSC ( D, HSR reperfusion improved by pretreatment with oxygen free-radical scavengers
NO [J] . JThorac Cardiovasc Surg, 1986, 91 (2): 290-295.
’ ’ [ 10] Bechman JS; Koppemol WH. Nitric oxide superoxide and
» HSR HSP70 , . .
peroxynitrite: the good, the bad, and the ugly [ J] . Am J Physiol,
HSP70 (molecular chaperon ) 1996, 271 Ceell physiol 40); 1424-1437.
SOD CAT [11] Hauser GL. Dayao EK, Wasseroos K, et al. HSP induction inhibits iNOS
, ; HSR mRNA expression and attenuates hypotension in endotoxin- dhallenged
iNOS iNOS iNOS rats [J]. Am J Physiol, 199, 271(6 Pt 2): 2529-2535.
’ s
NO , NO. ONOO
2003 4 s 2003 s
{ PR 2004
1
(X » ; (2) ; (3) N 3
(4 ; (5) ; (6)
2
(D 4000 s 500~ 800 word » A4 .
3 (2) . . 3 (3) 02004 8 15 ;@ :
68 , : 510310 : 020— 89021772, : hushijie @163. com; (5)
20 ,

=

PR EF SF K

3

% 3k



