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Abstract

AIM: To determine the protective effects of
isoproterenol preconditioning (IPC) against
ischemia/reperfusion injury in rats after
pancreas transplantation and to explore
mechanisms involved.

METHODS: The expression of heat shock pro-
tein 70 (HSP70) in the pancreas of rats undergo-
ing IPC was detected at different time points af-
ter IPC. A rat model of posttransplant pancreatic
ischemia/reperfusion injury was established.
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The donor rats that showed high expression of
HSP70 in the pancreas were used as experiment
group, while donor rats that did not undergo
IPC were used as control group. The blood and
pancreatic samples were taken 6 h after pancreas
transplantation. The expression of HSP70 in the
pancreas was detected by Western blot and im-
munohistochemistry. The expression of TNF-a
in the pancreas was detected by immunohisto-
chemistry. Serum amylase was determined by
iodine colorimetry. The apoptosis rate of pancre-
atic cells was determined by flow cytometry.

RESULTS: The expression level of HSP70 in the
pancreas of donor rats reached the peak at 24 h
after IPC, which was significantly higher than
those at other time points (0.92 = 0.25 vs 0.24
0.04, 0.34 + 0.06, 0.58 + 0.07, 0.62 + 0.11 and 0.25
% 0.09, respectively; all P < 0.05). The expres-
sion levels of HSP70 in the experimental group
at 6, 12, 24 and 36 h after IPC were significantly
higher than those in the control group at corre-
sponding time points (0.34 + 0.06 vs 0.28 + 0.07,
0.58 + 0.07 vs 0.25 + 0.04, 0.92 + 0.25 vs 0.27 + 0.05
and 0.62 £ 0.11 vs 0.25 £ 0.06, respectively; all P
< 0.05) but returned to normal level at 48 h. No
significant differences were noted in the expres-
sion levels of HSP70 among each time point in
the control group. HSP70 was mainly expressed
in pancreatic acinar cells and the vessel wall. The
expression level of TNF-q, apoptosis rate, neu-
trophil count and serum amylase significantly
increased in the control group when compared
with those in sham-operated group (all P < 0.01).
However, the levels of these parameters signifi-
cantly decreased in the experiment group when
compared with those in the control group (11 929
+12200vs46 111 £3127,26.7% +4.5% vs 37.4% *
4.7%, 3 308 £ 531 vs 6 668 £ 1 506 and 1 057 IU/L
+ 148 IU/L vs 1408 IU/L+ 195 IU/L, respective-
ly; all P < 0.05).

CONCLUSION: Isoproterenol preconditioning
reduces ischemia/reperfusion injury in rats after
pancreas transplantation perhaps by inducing
the production of HSP70.
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fik B
BH: T2 X KRR A G B fn B2
BiAs 691 39 A R AL,

Fik: IPCJE h A4 m KRR L0 8 IR %
B RGA. E 5K KR AS ML B o B R ALAL
B FRR RAR LR B S B BB R KRR
R AAE A I, R TR FARR K AR AS A
VA ST RBL. A MG 6 h, KR H ik b R AS AR
M. Ak 5% & 70(HSP70)% ) i Western blot
TR S B RAL T A . S, 9% 4 24K R )
TR 8 R -0 TNF-o) & A . 7 X, 4a i A
Har i) AR IR 2 BOL R T A AU YL & AR i
By B K T

LR IPC/EAR K R PHSP70%) £ 4 12
24 hik 3] &%, S EMA MBIV AR H 2
$(0.924+0.25 vs 0.2440.04, 0.34+0.06, 0.58
+0.07, 0.62+0.11, 0.25£0.09, 34P<0.05), IPC
J&6 h, 12 h, 24 h, 36 hX R MAR PHSP7047 &
k5 RFAAL R AAR S BB LA £ B F
(0.3440.06 vs 0.28+0.07, 0.58+0.07 vs 0.25
+0.04, 0.9240.25 vs 0.2740.05, 0.6240.11
vs 0.25+0.06, ¥P<0.05), 48 hik £ 3] & kK
F.odm R FRAL 2 40 BBt B ) AR £ S R4
& SL(P>0.05). HSP70 %% % 1% T IR 6
40 JOL B A BE . ST R LA MR AR 4B 4R TNF-o. 28
AT, P AL, AT R B 6 KT A
25, 5BFRainrk £5F 2 F(3HP<0.01).
T I A EAK T MRAR 2022 P TNF-o. 28 A8
. @i, i mBeKkFE, HaRa
i 2 ¢ AR it 5 & (11 92911220 vs
46 111+3127, 26.7%+4.5% vs 37.4%+4.7%,
33084531 vs 6 6681 506, 1 057 TU/L =148
[U/L vs 1 408 IU/L =195 TU/L, 35P<0.05).
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JER R B AL i 1ML P97 (ischemia/reperfusion, I/R)
095 & IR IR AL A I 2 B PR — U,
RS g i v] S B 2 Al i se T, B
FRREVE JE N AR w2, 0 0V 5 IR 3
FIANMO BB, . ZRA, B R KRS, FEL
YA MIRTE, T3 AR BOE LA RS P4 7~
A AT e i ) U 2 A% 4 B Ay PR, B R
F3 b B rh 2 A R AR 2 5, S8
SN YA T SR AR, T B 5 i
BRI DR AP LH, B2 v s B ) g o £
T 45493 PR 52 A ek e e o P A A5 BEAR
Jrik. H AR E I S LR AL B T DL
Tok e P e R 22 5 RS (0 J R A B 405, AR 5250 SR )
KB MR B R AR AR, e I s e S e TR
FRTAL B, PR I K Bl i e o 5 8 0 5 40
FR DR AP VR AL i AT 2o 7 o L J 5 T
Ak el e T A 5 0 A SR K

1 #RRTSE

1.1 A4 g Wistar K, 8, A05200-250
g, T EERCFSYEEME. —HiRbik R
UK 8 1 70(heat shock protein 70, HSP70)dt
Py PR AR iC L ARl g GEB R LR
W AR A PR A 7). HSP70 M TNF-o 4% 2H 24k,
2y (e 385 o DR - A ) TR AT R A1),
B-actin(Santa Cruz biotechnology s w]). filll4h i
(SigmaZAi]). MMREF4E FE B (Bio-RadA¥]). 5t
W ER R CEEAR T2 PR A F).

1.2 7

1.2.1 FHFHEREFG KRR A () FHNE LR
EPACFEAPC)AL: TPCALIE S 7 A B L
%:0.05 mg/kg. (2)ARTALBL(C)AH: CHLIEIETE T
LITP CALAH N A5 50.9% S AL B S 4% il Ak
FF0. 64 12, 24, 36. 48 hor6/N. 55+
TRALFE 5 45 i BOBIPC4(n = 36) X C4l(n = 36)
K B A FE IR R ZH 2R, & I B K Bl i 4 2
=70 ‘CUKFEIRAF, fiiWestern blotih: K fa 5 40 24k,
2RI P IR AL 2R HS P70,

1.2.2 Western blotik#ml ik i 21 22 HSP7044 &
i BRI 2 SRS 2 S K, B
DR BB, B EE RS, SDS-SR MM IZEE
LK, BN BANIR AT A2 . % 5 — Pt
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Frossard ¥ k&
ECEIP - WP
4348 oh 6h 12h 24h 36h 48 h J;%zgi’?f
IPCH 024004 034+006° 058+007° 092+025° 062+0.11° 025+0.09 ,&;@,‘g%;;
cA 026003 028+007 025:004 027+005  025+006 027+0.06 5.

P<0.05 vs C4H, °P<0.05 vs IPCZET0, 6, 12, 36, 48 h.

HSP70 s vt s D B

0 6 12 24 36 48
t/h

B 1 IPCAREITERARAR4A LR CPHSP70MIRIL.

KEHSPT0HUA S — PR B B-actin i/ 7
H R, TBSHVE L RS & YUk, —PUiib
PRl EP i RIgGIF 2 h. TBSUEE RE & —
Pl R AAKP SO (020 min, K 275
WK, 2k B . 12 FEE G 0T R4
(GDS8000%, 3 UV P2 w) )il & Hi bk 4 i A
WGIEAEIA). BAB-actinff: Jhy AT I, K H 46717
14 5 B-actin 1A (¥ ELEAE A B 8L AR R .
1.2.3 X KA AS HAL R 3 5 B o0 ARRT KR
BN, TP KRBTSR, 48
J B B W, A3 g L U)W IR L BT
k. B2 KBRSk, Bl AL
fik, 76 M T B ik b g L S sh ik, 75 &
Bk U R Bk, FEEUWIBRHEDE,
60 cm, #ELES-8 mL, BRI N 1k, W)
Wil Bk T K, O R A, TsfE4 C
UWE Y, I8 5 20 ko i 48 P, R I8 3 3 ikl it
S U )i T g 3 5o 5 s Ab— UK B 32 3 ik

N REEE KR YA, FHT7-042 Lk A+ 4R g
Wi 5 S R VI &, &2, HlseR
L JBE i LSS 20 R AR T 1 e D I B
KB B A T AL 3 KB 43 A kAR A Bl ol 4 ot
BERL, 3 AR Ry S B 21 Kont BT S50 4110 JL Tl
Ab B S (R SR R AR 5 10 A Adh K B A2 44
O AT IR A A, X I 4 10 SR FRAR B K B4
AR 10 A A H K BRUSZ A4 23 AT TR AR A% L
10 R BUNAT BRI J5 I8, AU, A i
FARLL. W FFREES b5 WA RS A T, 4
Sl AR B S5 56 20 Bt LA KRR, BCIL JBR I % 1t A
iU}

1.2.4 So 98 22240 5 i A ) TR AL 32 5 MR IR 28 47
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HSP70 % )G MR 21 22 TNF-008% £ A AR AR
AL v 24 h, 2K . R R f
PIF. #HSP70 S TNF-o e B 4 2L 2 Y 03,
AU P EEAT. N BME ST RS
(Metamorph/Dpio/Bx41, UIC/Olympus, US/JP)il]
T e LA 2E TNF-o TAREAT AL EL A
1.2.5 7 20 fe AU M A% A G IR IR 4m R O = &
WA A LRI R, JBC(E400 B O L, 07 3 78
TG b, BUREBEAR 12N, FIPBSHFyE41Z4:
AR, VRS AAR RS N A A B A, 7
B0 ET 000 r/min, .05 min, 7 B3, HiRE
JEBAA DN E Rnase AR IFIILLL T E0.8 mLAL A i
R4S, 4 CHEYE30 min. AR5 13 40 i SR .
1.2.6 BRI b & AT e iF iE o B 2 1N UERD)
ity B 24 100 m LIV H R # Wl AE37 °C %A
T, 15 minZKf#S mglE . MG IE (i h80-180
VER LA
1.2.7 FEAR A2 G tm Bt 30 AF200f5HEY (4 F
BEMLIEANPLET, AR5 53 i R S8 (Metamorph/
Dpio/Bx41, UIC/Olympus, US/IP) 14 41 4 g, HX
PRI A T A AL

it A i Hmean+=SDFE R, K
SPSS10.0%KF, 753 #IR b 2 120 A &% I8 B[]
PR H SRR 307 22 40 A WAL 2 TR] LR e
K. P<0.05 47 Gt 2 3 3

2 B8

2.1 HSP70 /£ MR 2L 22 0 R38N B L IR 7
Ab B2 K BB R 4L 2L H S PTO M 3 IA7E 5 T4 '
R ARG hE BN, 7524 hik ) /504(0.92
+0.25), 48 h{k 5 2 5ok KF, Fitdb#E24 hif IDV
55 A A5 BEIDV A AT I8 35 10 22 57:(P<0.05, 3R
1, E1). IPCJ6, 12, 24, 36 ho KRB FHSP70
1) 2218 55 2R T AL 35 4 AH . I B LG S A, Wl
(P<0.05, F1). 1My A WA BE AT &b Bt ) Pl 2= =
TGt 23 L(P>0.05, %1, [E2).

2.2 IPC/5 Wi 20 A HSP70%) & ik HSP70% 4]
AUk 2E e R, IPCIRHS P70 80k T iR
IR 0 B I R, i R T A BE A A e A 2
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mol# 3 5 R 2 BISBETCEETOhSEN-o. TR, BEIEH. MEMEEAILLE 7 = 10, mean + SD|
ARG RIE
BRF AR LR
‘Zf?g i ﬁg;i A TNF-o(14) TR (%) BEREmY  [EEERIU/L
ﬁlﬁl,r;ﬁﬁgmﬁ SRSuAH 11929+ 1220° 26.7+4.5° 3308 +531° 1057 +148°
B, Al RaEEF SIRAE 46111+3127° 37.4+4.7° 6 668+ 1 506° 1408 + 195°
AR ERFML  BERE 2294 + 247 6.0+1.0 1397 + 191 112413
PR AR Ak
ARG R TS
i dE. *P<0.05 vs NHRLE: P<0.01 vs BFALE.

HSP70 i T—— .
0 6 12 24 36 48

t/h

2 RIFAIBERDTERRIRE LR PHSP708IRIL.

“FHSP70IP) F3% 4y 55 FHPE(E3).

2.3 IPCJE AT AR AS AL )G B fn - FE 2 A0 45 69 % v
JHE IR AL ML S FEEYE6 B 100%)82, TNF-oufE iR
R g b 2Rk, KR TNF-o. I T,
A0 e K, ILVE R B PR 7K 2 2 i v, SR
TRY AT B M2 7 (@P<0.01). 11 S5 411
SRR T AR TNF-0. TR, A4
T MRy B AT, S50 R4t g 22 7 G it
2R L(P<0.05, £2).

3T

PR Al R RS R G, e
TR T AP A AT N, 41 R I AR v
BASRP AN A& 2 B0 0 AR U, A4
TE N B BEAE NG, T A H B & R B 3T
. EEE i E RN, b 2B EHSPTOXK
T, HSPTOZ M5 e 22 JE N 5Kk, |3z oy A e 4l
(RO 40 i 25 e v, FEN g 8 i o B AR v, LA
ATPREE, 74545 ATP, HLCln 2R AMHC 45 2 ik
SERDCIE, [RIVR T K OhfE = RO, R di
JOR B kB 1 U T A S i TR, AR st 4h
FAESE, SR bR S AR HE S HSP7011 %k 5
FEA I IR AN, 725 N IR TR HE 524 h
JEENRALZA M HS P70 1L 42 i, Bt fFHSP702% 1%
P B kK. Frossard & PR I K Bl 4
Aab B 7= A AR B AT DA KBRS R 5
(R AR BATE T G s 56 5 0 B R 3R
5 5 R EHS P70 7 4=, DR ok 7 A 2 J5 24
hIEH S P70 5 U 1) K SV b AR EAT e I 7%
R, LEE S A L I 2 T Ak 3K K R PR RS A

3 [RERLBLAHSP7OBYTRIA( x 400). A: AHFALLFHA; B:
IPCH.

Ji Sfe T P Y 3 R DR A .

ZH 23 4% B e 0L P YA O SR B (1) 11 40 P
KA IR 7 EN BRI A 2R, L el TR A
ERiIR=g NS N N s O R G 7/ D e 27N 17
A P R 40 >, TNF-oui | B 40 i D51~ 4 Bk Je
I, INE 9 s O B R A AR
2 TR I MR V0 40 P S B oy WA TV AL B 5 TS 1Y B
SIS A . [RIRE R I A 40 ok 1, 7 E A 450 4
INF, i i i 6 40 L PN i A 1 I DR A N - B B
T, 7 EC R AN M £ AR I 56, 2 U e K I
Fht 2 I AL R — R, RATEE ST
HPAIESE, HSP703: 22302 T e g 60 41 i %
AP R TR W A0 ol e i 2 1 i R s, A
T 0 o1 JB A T ) B B T A, T DA PR AR R i
I I3y K -, TTHSP707E LA B 401 1 40
0L BE (R R PR SR A, AT 1 40 B H Il A R
PR T SRR PR E B 4. NF-xB5HSP70
S Gf FHIENF-« B RZ 25 A7, I TNF-a 4%
S AN ITH S P7 040 i ke i, 77388 7 53 475 338
TNF-o, 94 T TNF-atf IR R R0 3. AR sk
Yo A BRAIR T TNF-afft) 2238 R i ye ¥ 7K1, b
T AR, B AR TR A K U R R
LS 000/ ¥ 0 7 Jo R i ) 8 e 0 0 40
I 52, AERF A0 B 1R+ DhReARUE, $2m T 41
PAAERE

U 85 R 100 P P 9 A B T DA L A
TP FTRIESY IR, 4B 2 T i Fas/Apo-1

www.wjgnet.com



XKE 5. FRS CIRRINNEW K S RIRIE S RIIAR TR eV ER

875

SZARFIAIATT R BCAAAH 25 45 2 05 5 0 1 1 2
DA, #APR 5 2 1 I 3R 04 mT BE PR A — ol et £ 22
H & AR sz P 5, aw i il c-Jun
T P T R A RO T2 A, I T A 4 e
JHT-P7 MatsumotoZ5EP 5T & 0K B 2T
PR RS, A AR IR e S, FF kb 4 i
PR, T AR 5 R A R A 46 42 f BELAG X b
G FRATIAE SIEHG Uk S, S 56 21 10 F il g i 4
MO T2 B AR T A, R R & e N
R TAL B, R R AR IA VIR T R R AR
TR R T A, TR TR B IR R
AL S5F AL PR v P .

M2, gk NS ERRE AL S AR TR
AU IR B Ik PR B, R RN R
oA B YR R R MR e i 2 PR Y A A R B
[ aeS LiREIRALIZIHSPTOM R IEG %, HRW
B R N R RS, AR T7 M, A IR N
UIKIEN

4 BB

1 Mohan P, Safi K, Little DM, Donohoe ], Conlon
P, Walshe JJ, O'Kelly P, Thompson CJ, Hickey
DP. Improved patient survival in recipients of
simultaneous pancreas-kidney transplant compared
with kidney transplant alone in patients with type
1 diabetes mellitus and end-stage renal disease. Br |
Surg 2003; 90: 1137-1141

2 Hopt UT, Drognitz O. Pancreas organ
transplantation. Short and long-term results in
terms of diabetes control. Langenbecks Arch Surg
2000; 385: 379-389

3 Orsenigo E, Fiorina P, Cristallo M, Socci C, La Rocca
E, Maffi P, Invernizzi L, Zuber V, Secchi A, Di Carlo
V. Long-term survival after kidney and kidney-
pancreas transplantation in diabetic patients.
Transplant Proc 2004; 36: 1072-1075

4 Obermaier R, Drognitz O, Benz S, Hopt UT, Pisarski
P. Pancreatic ischemia/reperfusion injury: impact
of different preservation temperatures. Pancreas
2008; 37: 328-332

5 Oehmann C, Benz S, Drognitz O, Pisarski P, Hopt
UT, Obermaier R. Remote preconditioning reduces
microcirculatory disorders in pancreatic ischemia/
reperfusion injury. Pancreas 2007; 35: e45-e50

6 Obermaier R, Benz S, Von Dobschuetz E, Drognitz
O, Schareck W, Jonas L, Messmer K, Hopt UT.
Characterization of microcirculatory disturbance in
a novel model of pancreatic ischemia-reperfusion
using intravital fluorescence-microscopy. Pancreas
2002; 25: 142-148

7 Woeste G, Wullstein C, Meyer S, Usadel KH,
Hopt UT, Bechstein WO, von Dobschuetz E.
Octreotide attenuates impaired microcirculation
in postischemic pancreatitis when administered
before induction of ischemia. Transplantation 2008;
86: 961-967

8 Frossard JL, Bhagat L, Lee HS, Hietaranta AJ, Singh
VP, Song AM, Steer ML, Saluja AK. Both thermal
and non-thermal stress protect against caerulein

www. wjgnet.com

10

11

12

13

14

15

16

17

18

19

20

21

induced pancreatitis and prevent trypsinogen
activation in the pancreas. Gut 2002; 50: 78-83
Saluja A, Dudeja V. Heat shock proteins in
pancreatic diseases. | Gastroenterol Hepatol 2008; 23
Suppl 1: 542-545

Weitzmann A, Baldes C, Dudek J, Zimmermann
R. The heat shock protein 70 molecular chaperone
network in the pancreatic endoplasmic reticulum
- a quantitative approach. FEBS | 2007; 274:
5175-5187

Mayer MP, Bukau B. Hsp70 chaperones: cellular
functions and molecular mechanism. Cell Mol Life
Sci 2005; 62: 670-684

Zheng Z, Kim JY, Ma H, Lee JE, Yenari MA. Anti-
inflammatory effects of the 70 kDa heat shock
protein in experimental stroke. | Cereb Blood Flow
Metab 2008; 28: 53-63

Weiss YG, Bromberg Z, Raj N, Raphael J,
Goloubinoff P, Ben-Neriah Y, Deutschman CS.
Enhanced heat shock protein 70 expression alters
proteasomal degradation of IkappaB kinase in
experimental acute respiratory distress syndrome.
Crit Care Med 2007; 35: 2128-2138

Uchida Y, Freitas MC, Zhao D, Busuttil RW,
Kupiec-Weglinski JW. The inhibition of neutrophil
elastase ameliorates mouse liver damage due to
ischemia and reperfusion. Liver Transpl 2009; 15:
939-947

Warzecha Z, Dembinski A, Ceranowicz P, Konturek
SJ, Dembinski M, Pawlik WW, Tomaszewska
R, Stachura J, Kusnierz-Cabala B, Naskalski JW,
Konturek PC. Ischemic preconditioning inhibits
development of edematous cerulein-induced
pancreatitis: involvement of cyclooxygenases and
heat shock protein 70. World | Gastroenterol 2005; 11:
5958-5965

von Dobschuetz E, Meyer S, Thorn D, Marme
D, Hopt UT, Thomusch O. Targeting vascular
endothelial growth factor pathway offers
new possibilities to counteract microvascular
disturbances during ischemia/reperfusion of the
pancreas. Transplantation 2006; 82: 543-549

von Dobschuetz E, Pahernik S, Hoffmann T,
Kiefmann R, Heckel K, Messmer K, Mueller-
Hoecker J, Dellian M. Dynamic intravital
fluorescence microscopy--a novel method for the
assessment of microvascular permeability in acute
pancreatitis. Microvasc Res 2004; 67: 55-63
Tukiainen E, Kyldanpda ML, Puolakkainen
P, Kemppainen E, Halonen K, Orpana A,
Methuen T, Salaspuro M, Haapiainen R, Repo H.
Polymorphisms of the TNF, CD14, and HSPA1B
genes in patients with acute alcohol-induced
pancreatitis. Pancreas 2008; 37: 56-61

von Dobschuetz E, Schmidt R, Scholtes M,
Thomusch O, Schwer CI, Geiger KK, Hopt UT,
Pannen BH. Protective role of heme oxygenase-1
in pancreatic microcirculatory dysfunction after
ischemia/reperfusion in rats. Pancreas 2008; 36:
377-384

Jaworek J, Nawrot-Porabka K, Leja-Szpak A,
Bonior J, Szklarczyk J, Kot M, Konturek SJ, Pawlik
WW. Melatonin as modulator of pancreatic
enzyme secretion and pancreatoprotector. | Physiol
Pharmacol 2007; 58 Suppl 6: 65-80

Tashiro M, Schifer C, Yao H, Ernst SA, Williams
JA. Arginine induced acute pancreatitis alters the
actin cytoskeleton and increases heat shock protein

miZA2E

FagErEwn
FHEM. BRI
HNEFE. HRFR
2h 22 4F A AL 9
B, TR R R IR
MR RFAEE R
MF A SRR
xa, 1R 1E
A2, BA NG R
KR



876 ISSN 1009-3079 CN 14-1260/R HRENBHZE 20100033288 185 5598
[ TaRa R Xt expression in rat pancreatic acinar cells. Gut 2001; apoptotic proteins with tumorigenic properties. Cell

AXH B B F
Wi, HLE, &L
#, A EL8 s

22

23

24

25

49: 241-250

Dembiniski A, Warzecha Z, Ceranowicz P, Dembiniski
M, Cieszkowski J, Pawlik WW, Tomaszewska
R, Konturek SJ, Konturek PC. Effect of ischemic
preconditioning on pancreatic regeneration and
pancreatic expression of vascular endothelial growth
factor and platelet-derived growth factor-A in
ischemia/ reperfusion-induced pancreatitis. ] Physiol
Pharmacol 2006; 57: 39-58

Bhagat L, Singh VP, Dawra RK, Saluja AK. Sodium
arsenite induces heat shock protein 70 expression
and protects against secretagogue-induced
trypsinogen and NF-kappaB activation. | Cell
Physiol 2008; 215: 37-46

Jang HJ, Kwak JH, Cho EY, We YM, Lee YH,
Kim SC, Han DJ. Glutamine induces heat-shock
protein-70 and glutathione expression and
attenuates ischemic damage in rat islets. Transplant
Proc 2008; 40: 2581-2584

Garrido C, Brunet M, Didelot C, Zermati Y, Schmitt
E, Kroemer G. Heat shock proteins 27 and 70: anti-

26

27

28

29

Cycle 2006; 5: 2592-2601

Murioz-Casares FC, Padillo FJ, Bricefio J, Collado
JA, Muiioz-Castafieda JR, Ortega R, Cruz A, Ttinez
I, Montilla P, Pera C, Muntané J. Melatonin reduces
apoptosis and necrosis induced by ischemia/
reperfusion injury of the pancreas. | Pineal Res 2006;
40:195-203

Mokhtari D, Kerblom B, Mehmeti I, Wang X,
Funa NS, Olerud ], Lenzen S, Welsh N, Welsh M.
Increased Hsp70 expression attenuates cytokine-
induced cell death in islets of Langerhans from Shb
knockout mice. Biochem Biophys Res Commun 2009;
387: 553-557

Yenari MA, Liu J, Zheng Z, Vexler ZS, Lee JE,
Giffard RG. Antiapoptotic and anti-inflammatory
mechanisms of heat-shock protein protection. Ann
N'Y Acad Sci 2005; 1053: 74-83

Matsumoto K, Honda K, Kobayashi N. Protective
effect of heat preconditioning of rat liver graft
resulting in improved transplant survival.
Transplantation 2001; 71: 862-868

mE FEZ BH MWK

ISSN 1009-3079 CN 14-1260/R 2010 RRA VAt S 4 N yH b4 &

AHUR

(HRFARWEEL) NERZ ARG DEH
2008 $ b (P X B <sHF 20 8% )

ChICRZ O HITIZEH S 50D (Q0084ERR)RI TR & Bl gl fhols. Fais. K

T REF I e F A AR TR L4083, Web FEEZINPENTabR, IEMEVPN FaAR SR
PO PR B SCHR PR 8Ol B8 v SRR 51 3240042 J7 55 ¥ (2003-20054F), 5 B 31111 124004 Fl. AR JRad ik
TLFIH I, 55002 0 =R RSN T %L WITIVEE TAE. 25w S0 Fe M VEer, TR B 1A AR
HOSCHATI TR H 1980 R AL LT, 43 B L RT3 RIEH. QAR N ARAE Y NIE A SRAZ O 17 122
(MRS RHF A% 0 BATIER, 5566 00). (daiiiB 14T: 2545 2010-01-08)

www. wjgnet.com



