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Heat Shock Proteins as Molecular Chaperons in Neuropsychiatry
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| ABSTRACT I

ecent researches have shown that important cellular—based autoprotective mechanisms are mediated
R by heat—shock proteins(HSPs), also called ‘molecular chaperones’. HSPs as molecular chaperones are

the primary cellular defense mechanism against damage to the proteome, initiating refolding of dena-
tured proteins and regulating degradation after severe protein damage. HSPs also modulate multiple events
within apoptotic pathways to help sustain cell survival following damaging stimuli. HSPs are induced by
almost every type of stresses including physical and psychological stresses. Our nervous system in the brain
are more vulnerable to stress and damage than any other tissues due to HSPs insufficiency. The normal func-
tion of HSPs is a key factor for endogenous stress adaptation of neural tissues. HSPs play an important role
in the process of neurodevelopment, neurodegeneration, and neuroendocrine regulation. The altered function
of HSPs would be associated with the development of several neuropsychiatric disorders. Therefore, an under-
standing of HSPs activities could help to improve autoprotective mechanism of our neural system. This paper
will review the literature related to the significance of HSPs in neuropsychiatric field.
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-2 (Major depressive disorder, ©]&F MDD)

= A" toﬂ A T3 ~EHA ARE AYse A9
i, AE A} e 7Rl & 4= it} 50%
Vo] 2% Al 1) F2EES] 7|1AA SRt
T2, 2) dAHERE A AAllA ] F=E]
& A7} o]F] A = 44, 3) GRY F7F 59
274 woltk ymA AEFA $uk A8kl (Post—
traumatic stress disorder, ©]&} PTSD)2] Z$-oll=
238 1) FEEE] 7|AA] 74, 2) GabER: A
AAtllA Z2E]E 1] A 571 3) GRY A4 5
9 AAE HAlLh

o]x8 MDDS} PTSD B HPA axis? 7|5 ©|4
S FHehs A7 B, FAlA s sk
A3k MDDol|A= HPA axis® I} 3} hyperactivi-
ty)7F Ut PTSDelA = F=E4e] HaleAo]
et SAEHA L atel FAlT AVLsHE-2] hyper—
reactivity 27< HIth vk T AsleA] Ko
HPA axis 71% o%de] 711 oH % 2H43] g3
QA okth ok AFgSo] HSP7F HPS axise 7]
Z80 BASR= Ao Hol o]9} st F71A
27} s Ao wolt)
MDD¢} #H¥ HSP 75 2 7k AR, 94
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Shimizu 5 peripheral blood mononuclear cell*]]
A s HSPE S48k 975 3, MDD 34}
o A% e Bt Pizesshe 2l 64 9y

Aol AR HSP70 mRNAS] A% @7|x el 2
& E9IWo] (deletion mutation) 7} EAJ3Hckal B s}
otk 123 Bown 5°7& SENCERE A3 uke Ab
F ¥ 24 AFE Fsto], Ads MDD 329 559
|4 GRP78, GRPY4, calreticulin®} %2 stress pro-
teingo] vzl gl frolstAl S7kelo] itk
BIgIT) 3 Binder ¥V S9-24] W3} 0
$-2448ko] APgto] HSPI02] cochaperone 2 & GR2] 7]
‘& 4l olsh= FKBP5S] Wl d7]tk3/d (single—
nucleotide polymorphism) # -F-2]gF 1ol Slrkar
Epiies
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< 4 (immobilization, cold), THd (so-

cial isolation, crowding, daily swimming) ~Ed2 &}
=oll ez F< alvke} o T delx 9] GRS} HSPT0,
3 ACTH¥ ZEEE Fke] Hals S4s30),
A AEHA o]Fo= ACTHS} ZEE|ZE0] -2
7V 3L, GR¥F HSP70- 5813t 7445 Btk A
ZR= GR¥} HSP709] 74 A48 F=2E&of 93 4l
FALE A A AEY R o8 FEH oS 3

5] A8 SusAuIaE dehinn g0,

O:

S oleld A= wsa 2
A oldy %% ACTH3Z} 72|40l st
z‘st ] x%ﬁ.;]o}x 1 AL AAFsIT]
A AE

t!

FH2e] Aol oJshd, A7 AEHA A5 AR
Yl £A415R= GRe] &—A|lx4 1t 1% (nucleo—cytopla-
smic shuttling) & ©]*o=2 Ql&f FEH o 2w} GR
SAEHA7IAS gkellE Uo7)1, o]i= A= HPA axis
zx4 o]/k]-_q H]—A@}\] ]% 7/4\ 2 H7 011:]- r__z‘_g] GRO]

#HellA cytoskeleton¥} €A HSP
= A0w Lo Yk
7. 93 HUmo| AN o[gn 1 O3
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W off
1 o o

:T:
1 ofr };)['IT' o 1o
FIF
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T HSPOO AIAIZE A2 ok AEAZA S 7+
e ARFeE, RS Aldeka QAT gaet o
SelM= ok HSP B 71 X574 7Fs/d3) ddgh o
AT7F TR A ol sk F7 7Y &
galokzolul, B-EA 22 7] Ale] A8 71
o] HSPo] #Hof=lo] itk AT Aso] AlGsiA B
AC A=

A orE 3L9] A9 Nakahara 57 phen-
cyclidineol] 2] =lo] HSP700] &= 7 AgofA,
haloperidol> PCPell ¢J@l] 5% HSP70 mRNA %
A5 w9 U A9 S (medial prefrontal cortex, nu-
cleus accumbens, striatum) oA H< S7HA710, o
2 018 &gAIH RS (clozapine, olanzapine, ris-
peridone) 2 HSP70 mRNAE ZHAhAZIthal B8k
th. =, haloperidol? T HIHE FHAE IS
HSP70el djsf A2 & a3 Yehils 2 2k

9249 A9 Lee 5792 fluoxetineo] Az
37 C6 glioma A3 dexamethasone rZEA|7
#¥= HSP709] k& S74shz AdelA, HSP709
#o] fluoxetine®] Az 7]7tel] wet FHawrhar
83iT} H8 fluoxetine A|E7F @714 0% GRE A
ANZIE 713E B3t GRE AE 7drFIeR
M HPA axis®] #ttdhs 9 834 7=28E 559 4
= s Flolet skl

7189PgA|9] 7%, Shao 577 AFAE wjok AE
< %&3l, valproate ®} lithium @] &717F 1= GRP7S,
GRP94 12]3L calreticulin £} 3 stress proteins
S EAFIA 9, carbamazepine¥ lamotrigine2 ©]
9] Wy TSt Byl

S HSPE A 8207 o|fsk= WS 1) 54 HSP
= &% 246 AR Folsks W, 2) HSP %A
L} HSP A4S o8k W, 3) HSFE o &3te],
HSP 4] Axb 52 fadzsls s 248t
© W, 4) HSP #8342 Adel Fske 54
3}

op p e

2} X84, 5) HSPS} 8] 2-231= cochaperones
FAshs WY 52 didE & ¢ ook 3 Jdkd o

2t HSPE 54 489 4 544 e 91 14

fu)

A o]gdh= Z aefs) nofof k.

4 B

AE AABAE, 183 AHZEE, { Yo AE
AollA, HSP-2 91%-¢] A= 02 5E 7AE A7 =
7} %717 (autoprotective mechanism) & §F %0 24
7158k A 2k

A AFE] JAES ARSI 22 AR (self—
healing force) &] &el] eJA|sto] Expe] Wdka A5
of dgon, A7 A 17T Ao g 4
H} 250l digh olalel e e mAHT HA
T ARFEE o 71A1Y jlolu fEE4 7|He
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B ouj, AFEAI G T HSPe ot 7] % A¢t
A Ago] Haf FoEld A0 o ifHt

HSPe] 25 el 7 7 54o] glrt AAle,
2E# 2o Hhgete] 23l molecular chaperones
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