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16,24 h & 48 h 41, Western BVEE4 57 46 34 B 4 48 HSP70, OR/K MR /8 FABISR . SD K REEYL A o A4 B #h K X
BELH (NS) SRt K A (PB) —F B A AR B ME R ETAEM, #ERPERAMEY, BT
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DMSO, CUR 20 mg 1 CUR 10 mg £1 HSP70 %34 %3 B # 4% ; HS, CUR 40 mg J CUR 80 mg 41 HSP70 i 2380,
BCUR40 mg AR, 2R ERBEMH(P <0.01), HSPTO EXEFNERET 2 h FIHRIE, 16 hi5FE,24~48 h
AFRERS. HSA . CUREANR S KENNALME FEES PRAKKANERK. ERAFEEN(P
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Heat Shock Protein-70 Expression Induced by Curcumin and the Protective Effect of
Curcumin on Infectious Brain Edema in Rats

Rong HUANG , Fang LUO, Xiao-He YU, Yu-Jia YANG. Department of Pediatrics, Xiangya Hospital , Central
South University, Changsha 410008, China (Email : hdoctor@ 163. net )

Abstract: Objective To study the dose-effect and time-effect of heat shock protein-70 (HSP70) expression
induced by curcumin, an antioxidant compound extracted from the spice tumeric, and the protective effect of curcumin on

infectious brain edema in rats. Methods Dose-effect and time-effect: 24 SD rats were randomly assigned into four

groups: control group, dimethyl sulfaxide (DMSO) group, heat shock group and curcumin group. The rats in the
curcumin group were subdivided into groups receiving 80, 40, 20 and 10 mg of curcumin, respectively. Another 24 SD
rats injected with 40 mg curcumin were divided into groups sacrificed at 0 h, 2 h, 4 h, 6 h, 12 h, 16 h, 24 h, and 48

h. HSP70 expression was detected by the Western blotting analysis. Protective effect of curcumin on infectious brain

edema: 52 SD rats were assigned into five groups: normal control group, infectious brain edema group, DMSO
pretreatment group (DMSO group), heat shock pretreatment group (HS group), and curcumin pretreatment group
(CUR group). Water content and Na*™ and K* contents in brain tissues were measured. Results Compared with the
control group, HSP70 expressions of the heat shock group, 40 mg curcumin group and 80 mg curcumin group
significantly increased, especially in the 40 mg group ( P <0.01). HSP70 expression gradually increased with the time
after the injection of curcumin, peaking at 16 h and reaching a plateau at 24 h and 48 h. The contents of water and Na*
in brain tissues significantly decreased in the HS and CUR groups compared with the un-treated infectious brain edema

group. Conclusions HSP70 expression can be induced by pretreatment with curcumin, and there are dose-effects and
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time-effects. The protective effect of curcumin against infectious brain edema may be a consequence of increased HSP70

expression in rats.

[Chin J Contemp Pediatr, 2003, 5(2): 109 - 112]
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PR T E H (heat shock proteins, HSPs) 241 g
ZARBEENEN SR —EEBO R, RAERA
WEM, TERZ K HSP ¥ F, X HSP70 #1/EH
BRHSIAEH. BERI#ES HSP M FERERKEHCH
AR, XEH R NEESY LR DHT, BREER
RFER RS R B IG R A E, BT IR
BREHABHERF T . EEE (curcumin) B AHEY
ZEREFRBRY —-MHBECE, RE ENGHE
EREBHERK, SHARAZHETLE, UEH
BFARRALR HSPIO REANEB KRR XR K
Xof TR e M B K R AR R AR S Ao

1 MR5FZE

1.1 FERFRMNE

ZHE.WB EH Caymanchem 2 8], KL DMSO
YRR 40 mg/ml EH; = B EW(DMSO) .4
B NN - THRENNERER. WA LBEY T
BAEMR/AAF; BT HSP70 A& Hi ik . £ H Sigma
257 AKP #Rig B 91 B 1gG $u k. £ H Sigma 2
A E B R E.93-24—- (1), A& 98012/
ml, WA G RE; K E LB K HEERK
ZRE KBRS ER.OHL(CS— 15R #) ; £ H Beck-
man 2 ) ; B R E X (Eagle Eye I ) . EE 7=,
JRFIRWEIEIN . AA— 680G B B A e,
1.2 XBRHHESAE
1.2.1 FHAHKXRZQHA SD(Sprague —
Dawley) KB 48 R, R E (210 £27) g, A, FE
Mo h 48, O HEXEBAH (blank, B) : I A
4T 4t 25 @ — F Y 4 (DMSO): A DMSO
O.1m/kg) B EETES; ORKTLEAS
OBV N3 Y54 i TnRNOES ¢ $18:]
H(CUR):HARBEEHZRR, HPHESLT
EEENE (meg/kg) WARS B 4N TH . ERE
80 mg #1 (CURS0).40 mg %A (CUR40).20 mg 4
(CUR20).10 mg 4 (CUR10), F#R4H 24 h J5,
Wrk4bst, BN BMEERERYUZEE 40 mg/ke
MRS, HES AL AR SR 8 4:0,2,
4,6,12,16,24 & 48 h 4,
1.2.2 BEEBAHEFAERAFL SDAR 2
R, &E(210+27) g BP0 5 H . Q4B Rkt

BEANSA); KRAEAE, BZR 24 h Gm A
FASHBKEFNREEHE L KH B YER; QRS
PR KA (PB A ) ; KRAETIALE, B 24 h
E#ksE IRV RERASIKEAT B %E®RH
% PBEE;Q_HFEMAHA(DMSO+PBH ) ; B F
% 2K DMSO,0. 1 mi/kg, EZEB 24 h FH &
PBERM ; ORAKE LA (HS+PB4); KRZ&
PURTEA G, EEIB 24 h 5H%& PB A, O%H
AW EH(CUR+PBYA)EHE 40 mg/keg I
ENE,BEZE24 h5H & PBER, FAESNYH

- AR EREREEEEKE 4 h Wik 45t

1.3 BakBpEFRAOIE
1.3.1 mekEMNZE REKENESBEHF
711, #% Elliot AR E, §KE(%)=(BE-F
EH)/BE X100%,
1.3.2 BARAHFETINE THRALAH.HH
FHZESBXRET HEFREOEE N
WEN HEE(ue/m), BETHALEELER
mmol/kg TE,
1.4 Western EJiE4#ff

K BRWikALFEE , SLEPBUH A4 R 29 150mg , 3%
(P FREEBREE)FEMBENR, HEEA R
*x, BARHATER. REEBEARZL 8% DS K
RERERBRXE BEAREBEWRBRAER
(NOB L, MOBUH NC B, A3 A®) 4C H A
7, 3% 1:1 000 H0 AT HSP70 BT H ik 4C 37, %
1:2 000 fif A AKP #RiCF£H R IgG bk, iR 2 b5
A AKP 4 &RYE I, 2B A &KW B OFEWE,
KRIERM, BB, CRELRER, RANEE3
K. BERABRBRLBIGETEERRIN,
1.5 &itaw

¥ 3% Exel 7.0% SPSS 10. 0%k 41434 , &4
FEERERMz + s TR, AAELEHF AR,
2 #R
2.1 EERFSHSPIOREMUERER

Western I SR E R (B 1), EHHMR
T.RARE —F 2/ HSP70 &7 35; DMSO 4 .
CUR20 4. CUR10 4 HSP70 % A #5 & 3 fin; HS
21 .CUR40 4. CURS0 4 HSP70 ¥4 ¥ B 3 fm,
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NCHZ2EGABENT# 8/~ HS 4H.CUR40 4.
CURS0 ¥ 2 [ B4 8 B 840, L L CUR40
HER, EREEEH(P <0.01), BE 1L
2.2 EREFESHSPIO RENYXRER
Western I ERER(E 2, B 3). KR
BigH 4 HSP70 B FRIXFE 2 h PR, E 16 h X &
i .24~48 h xBERS, NC EELEBRLENK
BEAHBERLE 2.
2.3 EBEFRLEXRESAR NS K EEH
b A0
2 3% R T4 VR % e K B e i K B D
N SBEHAE TR K" SEHAREE,CUR+PB4A
EPBALBEREREEM, P<0.01,%FRR
# 3

T LY e ey SR T

B HS DMSO C80 C40 C20 C10

1 ZEREAFES HPI0 FEBH KR Western BRI
R
B: &AM BA  HS, MR B4 B4 , DMSO: DMSO Hiab # 4,
C80:CURS0Omg 41, C40: CUR 40 mg 41, C20: CUR 20 mg 4, C10:
CUR 10 mg 4
Figure 1 Dose-effect in induced HSP70 expression
with curcumin by Western blotting
B:blank group, HS: heat shock pretreatment group, DMSO: DMSO
pretreatment group C80; CUR 80 mg group, C40; CUR 40 mg group,
C20;CUR 20 mg group,C10: CUR 10 mg group
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Figure 2 Time-effect in induced HSP70 expression

with curcumin by Western blotting
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Figure 3 Relationship between curcumin time-effect
and expression of HSP70 by Western blotting

®1 EZHFEST HPI0 RABHX R Western FIE X
HMER
Table 1 Band density areas of Western
blotting of the dose-effect in induced HSP70

expression by scan (x*s)
2Rz n KREME

EHMRA 3 21627.25£2025
DMSO 4 3 20630.25+532

HS 4 3 26879.51 £ 960
CURS0 4 4 24208. 50 + 890°
CUR40 4 5 35580. 50 +6299°
CUR20 44 3 21515.50£4325
CUR104 3 21528.25+2512

H: a 5EAMRALE P <0.01

F2 EHRFET HSPIO RIBMHX R M Western EIIE 2%
RRERAWER
Table 2 Band density areas of Western blotting of the
time-effect in induced HSP70 expression

by scan (z*t5s)

H A n KEE

Oh 3 19275 + 1466

2h 3 22100 £ 1156

4h 3 20911 £242

6h 3 25542 £1932

12h 3 27362+ 1193

16 h 3 32297 £ 1328

24 h 3 30786 +2372
‘48 h 3 31296 + 959
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Table 3 Contents of water, sodium and potassium on the side of PB or NS injected in brain tissues (z*s)

4YeH HERE(%) Na™* (mmol/kg) K* (mmol/kg)
NS (n=9) 79.86+0.23 200.62+6.48 445.62+8.38
PB (n=12) 82.15%0.40° 278.07+6.75 346.74+7.62°
DMSO+PB (n=9) 81.02+£0.28%¢ 236.95+6.36° 385.22+13.27°
HS+PB (n=9) 80.57+0.42% 210.49+7.67° 406.17 +5.28°

CUR+PB (n=13) 80.60+0.21>¢

225.92+ 5,745 396.46 + 4.26°

. a 5 NSHE P<0.01; b5PBHKP<0.01;

3 iFig

PR 78 X B (Heat Shock Response, HSR) &2 #L
ERBEERPILEZ — ERERREFTESTH
HSR o] 8 40 fuxt Bl 5 B BOFE B 7= £ T 32, iR
BOEHER X LA R BIRE R, RATLAERHE
FTUFSE, HSR X B 4 14 B K B i) 4R 9746 B3 5 HSP70
FisMmA %2, (8 HSR £ #S HSP70 7= 4§ 7
BT —EMREIEA, LB TIYLE,

EZRERNPHZEREPERN —FHEBMER
20 BB G M B4 LR AL RE Y AR B
BRIERE T AL R AL HIV /A, BB K, Sood A
LSRR AALHZETHERRA R HARES
HSP70, BBk 3 ¥ ik A R 2B RE i 5 HSP70 %
EHARERLBE. FHRELENTAREH,
HERJISBTHES HSP7o wER, B50 &
BE, RITMWARGERIELZRETERARMA
Z1HSP70 K&, HE—ENERRNBXR, B
MEFHARER . Z8E 40 mg A 80 mg 4
HSP70 RiSHZ AR BHE FHE 20 mg .10 mg
4 % DMSO A 3 B P <0.01); 5K A
BRERLBEN, HHXEPE RS HSP70 H13R
JATE2 hFHRRE AN, 2 16 h X F .24~ 48 h k18
ERE, SEAFREMNEENARERRET K
#, 52 4 HSR 8 HSP70 KB B B FE A& —
¥, ERRFRIMUBRBZERTLETRE LK
PRk, CUR+PBAKMB S KB MBETIER
PRAHE TR GEFREVENER . ZRAEKE
EZHEX, P<0.01;CUR+PB4AS5 HS+PB4 Lk
B, BEKE N FETIBEFLREN, P>
0.05, ERNMUANHR S B, S HEBRGEERK
et iNOS mRNA B9 FiET 24 hik® &, NO i

c 5 PBLILE P <0.05; d 5 NSHHE P <0.05;

e 5 DMSO+PB 3 P >0.05

B4 MM SHBAEEEEAS . NFBEH
2h RS, 54 % 24 h, B//R NF-«B 5R§ M
KM ER R EMETREGE X0 CORERM
HSP70 ik 2 h FFEaHE M, 16 h B &4, AU i
KB RBGE — ERIPER, B R KM
BEHEMZTHth. B, TRBERERES
HSP70 ik # $5E, W ah HL & 9 IR R I AL,
BREERENEBRYBRS.
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