2007,39(6) : 1034 1040
A cta Psychologica Sinica

70

1,2 3 3 1,2 1,2
¢ , 100101)
(? — , 100101) (3 , 100871)
: 70 (Heat shock
protein 70, HSP70) : ( 14 ) 4
, 42 ,
41°25min 6h, HSP70
, HSP70
HSP70 , HSP70 ,
HSP70 , HSP70
70,
B845
1 (2]
) , HSP70
= , HSP70 , (31
: ( 42°) HSP70
“ " HSP70
, HSP70
, HSP70
(4]
HSP70
— (heat shock protein, (51
HSP) , HSP70 , HSP70
) HSP70
HSP70 HSP70 “ "
, , CA3 HSP70
- 2007 - 01 - 10
* ( : 30500158, 30670708)

, Email: Linwj ch ac cn
1@psy 1034



70 1035

HSP70 ,
161
(7]
[8] 1 H
HSP70
2
21
W istar 28 180 220g,
/ 12: 12h( 0600 1800 h),
220 230 7
3 3 min
22
(chronic stress, CS)
(ocontrol, C) 14 CS
4 ,C
4 ,CS 8
: ( 1 OmA, 55,
15s, 60 ); (4 , 5min) ;
(6min) ; (24h); (24h);
; (3h); (45°)
1 2
23
231 20h ,
4h ( Q0 5%
),
232
24h ,
5min ,
24
,CS C ,
(heat stress, HS) ( -
(CS-HY (n=8); - (C-

HS) (n=8)),
( - (CS-NS) (n=86),
- (C-N9 (n=6))
(10%, 3 5ml/Kg)
3an
42 42 5°
, 41 , 41
41 5°25min
25
6h ,
, 6h
HSP70 EDTA , QM
( 2% ) :
26
261 FITC
HSP70 (clone C92F3A - 5, SPA - 810,
Stresggen, Canada) , 0 1M (phogphate

buffered saline, FBS), (Fetal calf serum,

FC9) ( : ), /
(Becon Dickin®on , ), FITC
lgG (Becton Dickinn ,
), (FACSCalibur, Becon Dickinson

hmunocytometry Systans, San Jose, CA, URA)
(Cell Quest oftvare (Becton Dickinon mmu-
nocytometry Systems) )

262
2am X 2an , 3ml mBS
- 2% FCS
1500r/min Bmin,
: FBS- 2%FCS
263 HSP70
Exton (1998) el 2 (1)
: 20Qu |
2ml : :
5min 2mIBS - 2% FCS 1500t/
min 5min, MBS- 2% MBS
1 ,
FBS- 2% FCS 1x10 /ml  (2)
;10 | ( 10 )
50Q |, , 10min, 2m| BS -
2%FCS 1 ; : (3) :



1036 39
1@ 1( Y g) HSP70 - FITC (1: 10 M =SE t-
), , 30min, PBS- 2% FCS One - way analysis of variance (One - way
2 50 | BS- 2% FCS ANOVA) , post - hoc
LD p<0 05 P <
, FITC 0.01 HSP70
lgG , HSP70 Pearson (wo - tailed)
(4) : BD CellQuest 3
HSP70
(MF1) , 31
MFI 311 t-
(p<Q 05),
27 , 2 (p<a 01) (
SPSS 10 1)
1 ()M xSE)
1 2 1 2 3 4
251 7+20 8 311 5+19. 9 338 9+21 7 353 3+25 3 372 724 7 386.3+28 0
246 9 £16 2 304 8£19 2 351 6+20 5 3928421 17" 419534 6°° 445441177
c*:p<005 * *: p<0O1
312 1 313
7 2 1
(p<aQ 05), ,
(p<Q 01) (p<Q 01)
4500 =
—4—Water/CS —sa—water/C ——Sacchrine/CS ——Sacchrine/C 4000 T T = ac b
60 [ 2 3500 .
sl * go < 3000 }
A £ pd }_/L',I g 2500 |
+5 40 + \l\I____l\x @ 2000 }
® 0t % 1500 ¢
R il 1000 | T
#® . 500
10 L ‘5\5 0 —
. V2. i RS
baseline wl w2 w3 w4
o ¢ 4] (€.
2 (am) (M *=SE)
C ;CS * *:p<0 01, C vs
1 cs
(M +SE)
T water/c, s water/cs, 32 HSP70
; sacchrine/c, ; sacchrine/cs, HSP70
*:p<0 05 * *: p<0 01, 'S
3 One- way ANOVA , HSP70

,F(3,24) =10 59, p=0.014
post - hoc ,



6 70 1037
HSP70 , (CS-HS vsCS-NS ,
HSP70 (C-HS NS
vsC-NS ,p<Q 05), HSP70 ,
HSP70 , HSP70
HSP70 ( : C-HS vsCS-HS
(CS-HS vsCS-NS NS , p <0 05 :C-HS vsCS-HS p«<
HSP70 0.05)
HSP70 (CS-NSvsC-NSNS) ,
HSP70 (C-HS
vsCS- HS p<0 05) , , HSP70
HSP70 (CS-NSvs , HSP70
C-NSNY9 , ,
HSP70
250 O C-NS M C-HS O CS-NS @ CS-HS 5 25 HSP7OM F1 3
% 200 2
f”é 150 ‘
3 01 A DCNS BC-HS OCS-NS BCS-HS
B 100 # 100
& %
4 50t 5 s
N ﬁ 60
¢ @ o
? 40
3 HSP70 (M +SE) 2%
0
tHSPT0 (MF) . C-Hs 1 JE . K 2. 40
C-NS ;CS- HS 300 O C-NS B C-HS O CS-NS B CS-HS
:CS- NS : B 250 b #
*:p<0 05 C-HS vsC-NS ; #p<005C-HS vsCS a5
32 200
- HS e
;}'ISU
33 HSP70 S 1w
:._..j: 50
0
A1 JE) i 8% 40
180 - . C-NS B C-HS [JCS-NS M (CS-HS
HSP70 - 160 : :
4A - C One- way ANOVA e ::2
N 12 #
HSP70 ( & o
:F(3,24) =4 973, p=0 048; L F(3,24) g ol
& *
=7 196, p=0 022; “F(3,24) =7 085, p= Z 4 :
Q 024) post-hoc : » -
o i 48
HS:’70 ( . C'HS VSC'NS p< 4 HSP70 (M iSE)
Q0 01; CS-HS vsCS-NS p<Q 05 : HSP70 (MFI)
C-HS wvsC-NS , p<Q05CS-HS vsCS 3 A » *1p<005C-HS vsC-NS
-NS p<0 05) HSP70 B: ,* *:p<Q01,C-HS vsC-NS ,#p<OQ
' 05,C-HS vsCS-HS ,*:p<005CS-HS vsCS-NS
(C-HS wvsC-NS pc<
; C: , *:p<005C-HS vsC-NS , CS-HS
0.05), H3P70 vsCS-NS ,#p<0 05,C-HS vsCS- HS



1038 39
34 HSP70 HSP70
HSP70 ,
HSP70 HSP70
2
2 HSP70
HSP7TOM FI
HSP7TOMFI HSP7TOM FI
0.589"
HSP7TOM FI 088" " 0 817"
HSP7OM FI 0 574 0 491 0 256
HSP7OM FI 0 798" 0 757" 0 793" 0. 465
HSPTOMFI 0. 344 Q 700" 0 155 0 310 0 339
i * p<005 (2- tailed); * * p<Q 01 (2 - tailed).
[10 12]
4
HSP70 )
el , 4  HSPT0
(p<Q 01) , ,
CA3 HSP70
HSP70 HSP70 , ,
H SP70 | o7
, HSP70 ) )
, HSP70 HSP70
[13] .
(20 22 ) HSP70mRNA
HSP70 , HSP70 (4 8 )
HSP70 [2 5] [14] HSP70
HSP70 (9]
, HSP70 ,
HSP70 (o]
HSP70 HSP70 ,
HSP70 , HSP70
) , HSP70
HSP70 HSP70
[17]
, NK e HSP70



70 1039

HSP70
(HC73)
(HSP72)

73kDa

HSP72

HSP70

72kDa
HSP70 (HSC73)

HSP70

Black PH, GarbuttLD. Stress inflanmation and cardiovascular
dissaee Joumal of Psychosomatic Research, 2002, 52: 1 23

2 KiangJ G, Tokos G Heat shock protein 70 kDa molecular
biology, biochemistry, and physiology Phamacology &
Thergpeutics, 1998, 80(2): 183 201
MoserD D, CaonA W, BourgetL, etal The Chgperone
function of h70: Is required for protection against stress-induced
goptosis Molecular and Cellular Biology, 2000, 20(19): 7146 7159
4 Kevin C Molecular Biology of themoregulation Journal of

Applied Physiology, 2002, 92: 2177 2186
5 LiWeihui, LiLingjiang, Liu Zhenin Heat shock protein:

biomarker of cellular stress reponse (in Chinese). Foreign

M edical Sciences Section of Psychiatry, 2002, 4: 248

( , , . —
. , 2002, (4):248)

6 PengMiao, Han Jiyang, Zhu Yuzhang, et al Effectsof chronic

unpredictable mild stresson the levelsof heat-shock protein 70 in

[2]

HSP72 , 3
HSP72 ,

[19]

HSP70

HSP70

HSP70 )
HSP70
HSP70

the rat hippocampus after acute forced-svimming (in Chinesg).
Chin JNervMentDia, 2005, 31(5): 326 329
( . ,
HSP70
326 329)
Tafeta G E, Bemardini R Psychoneurendocrinological links

HSP70 ,
, 39 2h
HSP70
HSP70 , 7

[20] betveen chmonic stress and depresson  Progress in Neuro-
Psychophamacology & B iological Psychiatry, 2003, 27: 893 903

8 Wi illner R Validity, reliability and utility of the chronic mild stress
model of depression: a 10-year reviev and evaluation
Psychophamacology, 1997, 134: 319 329

9 ExbnM S VonHorsten S, SchultM, etal Behaviorally
conditioned mmunosuppression using cyclogorine A: central

, 2005, 31(5):

) HSP70

HSP70
25 2

HSP70 ! nenous systan reduces L -2 production via Plenic innervation J
s Neumimmunolgy, 1998, 88: 182 191
H<SP70 10 SilbemanD M, Ayelli-EdgarV, Zorrilla-ZubileteM, et al
mpaired T-cell dependent humoral reponse and its relationship
HSP70 ! with T lymphocyte snsitivity to stress hormones in a chronic mild
’ stressmodel of depression Brain, Behavior, and mmunity, 2004,
HSP70 18: 81 90
, HSP70 11 KuberaM, Basta-Kaim A, HolanV, etal Effect of mild chronic
stress, as amodel of depression, on the immunoreactivity of
! HSP70 C57BL /6 mice Intemational Journal of Immunophamacology,
, 1998, 20: 781 789
mMRNA 162base 12 Shi Y F, Devadas S, Greeneltch KM, etal Stresed o death:
mplication of lymphocyte gooptosis for psychoneuroimmunology:
Brain, Behavior, and mmunity, 2003, 17: SI8 <26
, HSP70 13 Njamini R, Damanet C, LanbertM, etal Age-related decrease
in the inducibility of heat-shock protein 70 in human peripheral

HSP/0 - 1

[21,22]

blood mononuclear cells Journal of Clinical mmunology, 2002,
22(4): 195 205
HSP70 ! 14 Gutsnann-Conrad A, Mohanmad A, Pahlavani A R, et al
, HSP70 Expression of heat shock protein 70 decreaseswith age in



1040 39

hepatocytes and glenocytes fram female rats M echanisns of FEBSLetter, 1998, 438(1(2): 1 4
Ageing and Development, 1999, 107: 255 270 19 Smji S, Todd JH, SensM A, etal Expression of the
15 HomaY, Masab T, TakayanaM, etal Aging abolishes the oongtitutive and inducible foms of heat shock protein 70 in human
cardioprotective effect of combination heat shock and hypoxic proximal tubule cells exposed o heat, odium arsenite, and CdCl
preconditioning in reperfused rat hearts Basic Research in (2). Envirormental Health Pergectives 1999, 107: 887 893
Cardiology, 2002, 97: 489 495 20 Oehler R, Pusch E, ZellnerM, et al Cell type ecific variations
16 Alsury S, Pgpageorgioul K, LatchmanD S Heat shock poteins in the induction of hp70 in human leukocytes by feverlikewhole
can protect aged human and rodent cells from different stressful body hyperthemia Cell Stress & Chaperones, 2001, 6 (4): 306
stimuli M echanisns of A geing and Development, 2004, 125: 201 315
209 21 Shimizu S, Namura K, UjiharaM, etal An allele-pecific
17 TanabeM, Kawame Y, Takeda S, et al Disruption of the HSF3 abnomal transcript of the heat shock protein 70 gene in patients
gene reaults in the severe reduction of heat shock gene expression with major depression B iochemical and Biophysical Research
and lossof themotolerance The BMBO Joumal, 1998, 17(6): Cammunications, 1996, 219: 752 754
1750 1758 22 Takimot T, Nakamurac K, Uenod H, et al M ajor depression and
18 CabaiV L, MeriinA B, Yaglon JA, etal Roleof HSP70 in heat shock protein 70-1 gene Clinica ChimicaActa, 2003, 332:
regulation of stresskinase INK: implication in apoptosis and aging 133 137

Effects of Chronic Stress on Behavior and Heat Shock
Proten 70 Expression n Immune Cells

WangWeiwen"?, Shao Feng’, LiuMei’, SunMeng™®, LinW enjuan"*
¢ Key Lab of M ental Health, Chinese Academy of Sciences Beijing 100101, China)
(2 B rain-behavior Research Center, Institute of Psychology, Chinese Acadeny of Sciences Beijing 100101, China)
¢ Deparment of Psychology, Peking University, Beijing 100871, China)

Abstract

Chronic stress can suppressorganisns resistance o adverse stimuli in the enviomrment The stress regponses occur at
both the systam and single-cell levels A Ithough many studies have investigated the neuroendocrine mechanisns underlying
the effects of stress on health, the characteristics of cellular stress repponse are still poorly understood One manner in
which cells resist damage and/or death induced by stress is to synthesize a highly conserved set of intracellular proteins,
termed heat shock protein (HSP). In particular, the 70-kDa HSP (HSP70) is essential for cellular recovery after stress
aswell as aurvival and maintenance of nomal cellular function It has been demonstrated that the expression of high levels
of HSP70 is asociated with an increased resistance of cells to challenges that would othewise lead to cell injury and/or
death Therefore, the intensity of an HSP70 regponse 1 stress is an important biamarker of how the cell tlerates stress
damage

This study aimed to detemine whether prior chronic stress inhibited the synthesis of HSP70 in immune cells in the
peripheral blood and gleen of rats exposed to an acute hot water bath Twenty-eight ratswere randamly divided into 2
groupswith 14 rats in each group: the control group (C) and the chronic stress group (CS). CS ratswere exposed to
chronic unpredictable stress for 4 weeks o induce depressive-like behavior The controlswere stressfree  Thereafter, 8
rats in each group were exposed  acute heat stress (C-heat shock and CS-heat shock) to inducewhole-body hyperthemia
(maintaining the core temperature at 41  for 25 minutes). The other rats ramained undisturbed in their hame cages (C-
no heat shock and CSno heat shock). All ratswere decapitated 6 hours after the campletion of the treatments The blood
and leen were oollected and the level of HSP70 expression in the leukocyteswasmeasured using flov cytometry,

It was found that CS rats showed a decreased cellular HSP70 expression folloving the heat treatment, while a
significant increase in the synthesisof HSP70 wasobserved in all typesof immune cells fran C rats However, in CS rats,
such HSP70 changeswere only detected in the monocytes and granulocytes Further, the increasing degree of heat-induced
cellular HSP70 expression in CS ratswas less pronounced than that observed in C rats

These reaults demonstrated that chronic stress decreased heat-induced HSP70 regponse in immune cells Further,
they suggested that the deficit of HSP70 might be involved in the suppressive modulation of the immune function induced
by chronic stress
Key words heat shock protein 70, chronic stress, immune cells, flov cytometry.



