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JIL( carboxyl terminus of the Hsc70-interacting protein, CHIP) HSP70 {520 IR MG-132 (.0 WU ML . s B8
SD K RE5HLZE TR Bl DK% 52 30 min Hil 7O IR M PR A, 54 N RIRIEALECE RIE 0 AL T & 4387 (VR +T)
T FRETENT S min FHPKIST MG-132(0.75 mg/kg) X BE (1/R) 2 K fi TR (Sham ) 2033 565 A4 B K, I VR A VR + T
AP A TRETE 224 h e 7 d WA (LA 8 HRR) , 35 5E it PCR ¥ B¢ Western blot 2461 CHIP K HSP70 1y
mRNA J 88 (U RE AT AHOC 0T, 852 5 VR SR HH4IAH L, /R + T £ Af A4 CHIP K HSP70 ff) mRNA /K-
BT (0.87 £0.10) vs (0.50 £0.06) ,(0.57 £0.07) vs (0.33 £0.04),(0.47 £0.06) vs (0.19 £0.03), P <0.01].
5 1/R2 24 h 1M /R + T 41 CHIP &% mRNA ACE B2 F4£5[ (1,15 £0. 12) s (0.57 £0.07) ,(0.81 £0.09) vs (0.44 +
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Proteasome inhibitor improves expressions of CHIP and HSP70 in ischemia reperfu-

sion rats
Dai Cuilian, Jiang Qianfeng, Zhang Xinmin ( Department of Cardiology, Affiliated Hospital, Zunyi Medical College, Zunyi, Guizhou
Province, 563000, China)

[Abstract ] Objective To explore the influence of proteasome inhibitor, MG-132 ( N-benzOyloxycarbonyl
(Z)-Leu-Leuleucinal ) on the expressions of carboxyl terminus of the Hsc70-interacting protein ( CHIP) and heat
shock protein 70 (HSP70) in ischemia reperfusion (I/R) rats and investigate the underlying mechanism of myo-
cardial protection by the inhibitor. Methods Totally 54 adult SD rats were randomly divided into 3 groups,
sham group (n =6), I/R group (n =24) and treatment group (I/R +T, n =24). The later 2 groups were further
equally divided into 3 subgroups according different time of reperfusion. Left anterior descending (LAD) coronary
artery was ligated for 30 min and then released for 2 h or 24 h or 7 d in different subgroups. Five minutes before
reperfusion, MG-132 at dose of 0.75 mg/kg was given intravenously in I/R + T group,but I/R group and sham
group were given the same volume of normal saline. The levels of CHIP and HSP70 at mRNA and protein level
were detected by real-time PCR and Western blotting respectively. The correlation between CHIP and HSP70 ex-
pression was analyzed. Results Compared with I/R groups, the mRNA levels of CHIP and HSP70 were signifi-
cantly increased in I/R + T groups (P <0.01). Accordingly, the protein expression of them in I/R + T groups
were also notably raised compared with I/R groups (P <0.01). MG-132 exerted its strongest effect on upregulat-
ing the levels of CHIP and HSP70 in mRNA and protein in reperfusion for 2 h. Furthermore, the mRNA and pro-
tein levels of HSP70 had significant positive correlation with the expression of CHIP in all groups (r =0.94, P <
0.01; r=0.89, P<0.05). Conclusion MG-132 may play a role in myocardial protection by upregulating the

expression of CHIP in ischemia reperfusion rats, which then further increases the level of HSP70.
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F AR #1175 MG-132[ N- benzoyloxycarbonyl ( Z) -Leu-
Leuleueinal | BEf%Y A 0 LR 100 P08 v 4 405, i 2
P AT 1) 00 6) 2 A R4V AT g il 2 5 =
WIRPELR P & 11 HSPT0 ()R8 SEBAY . PR s 85
70 #% v AH 5 AE A & B ( carboxyl terminus of the
Hsc70-interacting protein, CHIP) , I 230K 78 85 (1 Al 4
AR & —A B3 S H0, RRR e N 52 2%
HBHA R G Z TR O, FENLA M T R
HIEMIRAE FH o AR S 55 44 AF 5% MG-132 XJ .0 il CHIP
HSP70 (15200 S HoE 5 BA B R AR T, DLk — 2040
MG-132 (.0 BELCR B AL

1 #REFE

1.1 B RGE T Fe 4

B SD KR 54 H{RTTE (220 £50) g, MEMERS K (55 =24
B RS sh Py o Pt ) o BRI ST ik S ROCER( 2 ] 61T,
P 3.5% KA ST (10 ml/kg) 6 i 1 S R I Ja b R B0 L ]
WL, BRSNSl TS A% 0.5 cm B 24T
TR, 55O, F A2 R S KT 2 (LAD) & Hi 24 2 mm 4b
CELR FTIG 5 LIS AL 30 min, 3 A0 AUEIBE)S A8 T
ZEFLZRITE W T o LACo H TR B A B0 UL £ A8 AR A S o0
JULGsHe 0P A AR B T ) B

FIFABEHLEC 2% KRBy by - Ol i FRE X IR (/R)
21, 453K B LAD, 30 min J5 F-#E7E, F PR FE AT Smin ki
AE A BEA 179 MG-132( Calbiochem 23] ,0. 75 mg/kg, 35 T
5 ml A=FEE K ), AR T VR I R A S ), 4432 2H K BB ML 2
AFREE2 24 h K7 d3 A4, WA 8 R ; @Bt
WEVE + MG-132 AR (/R + T) 21, Sk ifi A0 P38 2 B 1) LA B 34
FIEOLTE 4 E /R 4, FHHE AT Smin #AkiEA 5 ml AR
K OMTFA (Sham) 4, F—24 6 H R, FARFE K LA 251550
[ VR 4 AHHZELARFTS . A REARFE TRBEEE 40
T3 B I P I3
1.2 REFRKBEMMIZIF
12,1 SCIRARA IR iz 1R 42 O i B B[R] A B, T
i I P A BOBE B 1) K B U, A0 TR 45 B A 0 S TR, 97
BOCE , TG4 8 2003, WSS FL AT IR W K AR T 2 mm
B R, T2k i PCR B Western blot £
1.2.2 FOtE & PCR 2 EERKI CHIP } HSP70 mRNA 33k
1.2.2.1 RIAMAS Trizol 38 4% 55 S M) & B2 S i o
JtE i PCR XA &30 B W B K% 549 2\ 7 (TaKaRa, H
A, 5t it PCR I A 5 [E Eppendorf A ],
1.2.2.2  SEAP%OEE & PCR FRBCC AL RNA ($22 18 15801
FHEAT) , 15 RNA (2R, iE4730 %% 5% ) 0 ( TaKaRa 23 ] ™
5 LA ) cDNA FE1ETE - 20 C & F & . BlYm gt

P TRRE ARG RA R G B, LA B-actin A SR, 197 I0F
CHIP (117 bp) I ii#: 5'-AGTGCGCAAGAGCTCAAGGA-3" | 5'-
GTAGTACACTGCCACAAGTGGGTTC-3'; HSP70 (107 bp) L.
5'-GCTCTAGAGGCCATTGGTTGGA-3", F {i#: 5'-AGAGTATGCA-
CTCGGCCTGGA-3'; B-actin ( 126bp ) I Jiff: 5'-GCGAGAAGAT-
GACCCAGATC-3"; Fi#:5'-CCAGTGGTACGGCCAGAGG-3', il
£ cDNA, WikE FIR R 5 x PrimeScriptTM Buffer 2 wl, Prime-
Script™RT Enzyme Mix [ 0.5 pl,Oligo dT Primer 0.5 pl, Random
6 mers 0.5 ul, &4 RNA 6.5 pl, S Z%0h 37°C 15 min,85 C
5, EM WA 1 R, & PCR Kl 7£ LightCycler %% )6 %
PCR A EiEAT. 20 wl SR MR 5, SO W 4L 4% SYBR' Premix
Ex Tag™ 10 ul, PCR Forward Primer }; PCR Reverse Primer
0.4 wl,ddH,0 7.8 wl, itz RNA 2 wl, CHIP HSP70 J% B-actin
Y PCR 2 07 251443508 95 °C 10 s,1 AM§¥F,95 °C 5 5.61.4 C
20 s 40 MEI . B ARA B 3 DR AL, BOLIE R BIE (Co) 3
{H, A3 AA AN AC(ACE = Clysprocnw — Ctp,m-nn ), PR A
A ACt = ACtygmp e = A Ctg o TTHEA ACH2 T 22 BT
F A SE DR B AR AL
1.2.3  CHIP HSP70 4 1 Jii /K ~F- 22 15 Y 46; I BOR BLG I
HAURBLO LR E A (IR B E1T ) , BCA-100 & 8 11 3%
fit, HU40 pg SEREE (448 10% SDS-PAGE HLJKJ5 4% % PVDF JiE
L A 5% B Y E AT 1 h 5 4350 5 S bt B CHIP (HSP70 &
B-actin FiA (Santa Cruz 23 7] 72 5, L TBS Hi B8, e B 43 551 N
1:750,1:500,1: 500) % @ FF & 2 hs VeSS 5 — P (CEHide 1sG)
FURIFE 1 h A E RO R BERSIR RS I b .
J UVP 245 LabWorks 4. 5 B4 % 45 BEAT 2 4047, LA H Y
ZE AN B-actin ZR7F AR P IROGRE (K UMM iR 24521
1.3 “itsa

FH SPSS 13. 0 GEit 84 04T 0 M, iHEEBORN DL & £ 5 0%,
LA FEBER T ¢ K, JF F AR S BTk E A TR A 20 BT o

2 HR

2.1 BAKRAEBALTHMN

KEEAETER N 87.0% , Horf I/R 4HFFI% 20 H(83.3% ),
AAATVRA2h6 X VR424 07 H VR4 7d7 H;VR+
T HAFE 21 H(87.5% ) ,3 AR [E] IR 7 2 5 Sham 41 6
SR
2.2 % Kk%EE PCR ¥ %% CHIP = HSP70 mRNA #%

ik

2.2.1 HSP70 mRNA 7K 5 Sham A, /R 2 h J5
HSP70 f)7KF-BP & T, F T2k 7 d DL B 5 VR MR 4%
WAHA L, VR + T 45 W44 #) HSP70 mRNA #4 i 2 Ha i (P <
0.01),LLI2 h A EBEGEL KL,
2.2.2 CHIP mRNA 7K HSVRA2h ML, VR+T42h
i) CHIP mRNA /K T+ (P <0.01);/R+T 424 h tb I/
RZH24 h 75 84% (P<0.01);/R+TH7d4 VR4 7 d 38
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0 19% (P =0.08) ;441 , CHIP mRNA ZKSEXLL 2 h WL,
Wit 75 s ) ) S T A AR (R 1,1 1)

*1 KA HSP70 K CHIP i mRNA 7K (x +5)

2H 5 n HSP70 mRNA CHIP mRNA
/R4 2h 6 0.50 +0.06 0.57 +0.07
I/R 4 24 h 7 0.33 £0.04 0.44 +0.06
VRYLTd 7 0.19 £0.03 0.42 £0.04
I/R+T42h 7 0.87+0.10 ¢ 1.15 0. 122
I/R+T#H 24 h 7 0.57 £0.07" 0.81 £0.09"
VR+T#7d 7 0.47 £0.06° 0.50 +0.07
Sham 2 6 0.07 £0.03 0.22+0.04

a: P<0.01,%5 I/R#12 h skd; b: P<0.01,%5 /R 2124 h sbds;
c: P<0.01,5 /R417 d Hedk

CHIP— <117 bp

Hsp70— <107 bp

B-actin—

<126 bp

1:I/R+T#22h;2. /R+T 424 h;3:I/R+T 207 d; 4:I/R 412 h;
5.1/R #4124 h;6:1/R 417 d;7 ;Sham 41
E1 &4A0OAL HSP70 K CHIP 35 E 8 PCR Bk R

2.2.3 HSP70 5 CHIP mRNA 223k [0 A0 26 PE 4087 gt I
R AR B HLA 2 ) HSP70 mRNA Rk it 5.0 JL4 21
1) CHIP mRNA FEA 2 BZEEAMXE(r=0.94,P<0.01),
2.3  Western blot #m HSP70 & CHIP # & & Jfi £.3k
2.3.1 HSP70 & EAK 5§ Sham #AH L, VR & F4H 1Y
HSP70 KB B F4 7 (P <0.01) , J& Sham 41 3. 76 £%. MG-
132 4GhPR & EFHE T HSPT0 35, /R + T 412 24 h F17 d 43
B VR MM & AT E T 62% 52% 98% (P <0.01,3 2,
2),

2.3.2 CHIP % 1 i K CHIP 7£.0> L 4% 5 2 34, Sham
ZH RN B R Ao O WLER I )G 2 24h, CHIP 85 H iRk
#¢ Sham 41 43 B F+ 5 53% 1 41% (P <0.01), o 7d &
Sham T} 55 17% (P =0.06) . 5 I/R & 4448 Lk, MG-132 &b
i CHIP B R £A7E VR + T 41 2.24h K 7d 43 5 F+ &
38% 21% J% 10% (P <0.01,P<0.05,% 2, 2).,

%2 CHIP 1 HSP70 BIZEARKE (3 +s)

H n HSP70/B-actin CHIP/B-actin
I/RZ2h 6 0.79 £0.08 1.04 £0.11
/R #4124 h 7 0.58 0. 12 0.96 +0.13
I/R47d 7 0.50 +0.09 0.80 £0.10
VR+T#42h 7 1.28 £0.16* 1.43 +£0.152
I/R+T#H24 h 7 0.88 £0.12P 1.16 0. 11¢
VR+T47d 7 0.99 +0. 174 0.88 £0.16
Sham #1 6 0.21 +0.02 0.68 £0.13

a: P<0.01,5 I/R#422 htdk, b: P< 0.01,c: P<0.05,5 I/R
824 hibdg; d: P<0.01,5 I/R47 diki

12 3 4 5 6 7
CHIPH--- e 17 b
HSI)70H-“-- - 107 b

i - N S S

1:./R+T#12 h;2:I/R+T 2024 h;3:/R+T 47 d;4:1/R 212 h;
5.1/R #4124 h;6:1/R 417 d;7 ;Sham 41
E2 &AOAEL HSP70 B CHIP HE &8 Kk E

2.3.3 HSP70 &5 CHIP HH KK BRI A4K
B SR ) HSPT0 3 H Bk & 5 0 LA U 9 CHIP
H A PR A R B IEME(r=0.89,P <0.05)

3 itig

12 F - PR R G0 0 B AN i N 2 A
FERRY YRR S S T B3 2 R
EAE RSN X R Wy i SR ) CHIP B Ry
A U-box 19 E3 ZERL L, REME S G AR 430 5%
R AR IT S 0 AR [ Tk 26S B RIS, WY &
I, CHIP B #F 15 T 1 — S AL A A B 01z E AL FE
fig o . BURTTE A 70 JE AR TR P R R ST R
T —2R, B R R thiz 2-8 AR RG], 7R
PAE R AT 8E S A A IESE & B, HSPT0 7E 41
YA KT R 5 4 16 2 B S EE YY HSPTO
FIVEZI S B R 2L [FSC3 . CHIP BV HSP70 (1%
BB M0 E3 2 FE G, fe il TPR &5 38 5
HSP70 AHi% . BT, 76 LBk - 3 K B CHIP %)
HSP70 & 1 /BRI T E IR ANTE B, A8 a7 KRR
S UL 0L P AR AR , R ST AR T AR L Lt P Y X R
2] BRI I MG-132 14, /] RT-PCR 22 A
MLCyHLZHZ HSP70 (CHIP £ mRNA 22351 K FH Western
blot PEAG AR (1 Bk V-2 38, IR HEATAH S 434, LA
A AR 2 -5 AR RO HUR T E .

ABFSE I, O LR I PSS 2 h o L 2
) HSP70 mRNA 7K-~F-BVBH {5 57 , P50 IE BH I R 3
REfEHE i HSP70 1y ik, oK B LA 4Um ik 1y
HSP70 w] L) BH 52 4% i 0o L4 it %o ke iy 40 i 32 4, A 47
FIRcsE T B i O REShRE . FEBRm ERETE 1 d K
7 d J5 ,HSP70 {34k TR K P34 (HE 2 h ZHREAIG,
A gt i P A OS5 5 HSPT0 23k 1.0 WLER 37 4
A TR P ) R0 7 B S R ) B, L L
PRAE RS o LLFRATER B PR A (1 A2, 78O LR i 7
FEER B0 WL 2L rh , CHIP 52 5 HSP70 1915 7K
A, AT G H R AR M

UTHIREIE R W], it R AR E 2o g E
JEtEt D R E Y IR Z-E AR RS
ANTRIRR BE R0 , AN TR A DA 58 v R E S
T LAH I P e B e T 3 o ) B 1 A o
F MG-132 G0 T 0 WUk L P 3 o
T CHIP RlIjZ HSP70 i) 73 F1#AR, & E3 {2 RiE %
i , 76 85 1 B v B DR, FRATTAY 2S8R AE THE
R Y] UPS B X CHIP () 520 gnfaf . 4%
S5 B, 55 I P T LA L, B AR R MG-
132 AEEA W/ CHIP 7K, i B 2588 i .o L
S Il PR 1 R B CHIP mRNA (1) 28 3k &, [] A 0 334
HSP70 AbF & K-, —H B EFIEMAHX(r=0.94,P <
0.01) o HPEENIE Y 2 & 7 b7 o, 5 56 P ek 45 41
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AHTA], Bl i FEHE T 2h CHIP F1 HSP70 #4435 3 5 K SE I
UG Tb s Hoh e, EIRGE IR DIFsEE 7 d DL MG-132
HE—E R T CHIP f1 HSP70 (7 i ik, &2
EAHS(r=0.89,P <0.05) ,3X 5 Zhang 21" [y 45 5
AL, IR E AT B, B bR CHIP 4 K RS %
A 2H R BR LA, L PR i [y CHIP 21 K BRUZE o JUL Bt i 5
FEFERM R HSPT0 23K Y sk 55 11 Fifi 2 O UK 5L 1 £
BT 50% 5 JEAN 43 Bt [R)REF 5L R bk CHIP 41K
BRUCIE B Yy T A& LR A T ( Caspase3 ZKFHG I T 50% ) .
e 3UT [ A1 B LA BIFE R S8 78 AR S0 R E A 22
A ] MG-132 BERA &4 i CHIP i1 HSP70 33k,
Dikshit 25" % 1 MG-132 fE0H 8 ik /M % F2 (1 He-
La Zffifl CHIP mRNA 7K, i B 33k ) CHIP 3 i &
A2 ol R i ok R AT B B 1 T AR N SEOA SR MR T
B AR5 ; Kumar 250 76 3 2 41 i FI siRNA &
B, CHIP 5 HSP70 #H H 1 H RE W5 5 i 22 41 B 2 32 B
VEN R A I B PR T, CHIP 34 0m T 4 A Ny B-3¢
%%%%E@Aﬂﬂmm¥ﬁ BRI 1 22 200 it 47 32 4R

N A# . 7E MG-132 B94E T , HSP70 ,.CHIP F11
BM?EAWEM$*“%ﬁMHWﬁ@E%ﬁEE
Ffs o )7 ) & JE ., CHIP AN{H AR T 20 vk 0 3 Y
HSP70 (R7KF-. 1 BT T R A SR . )
W%ﬂwi%mCMP%%Q?%W%ﬁ%ﬁA
Y miH, BA YIRS RS B T s A
CHIP #6117 UPS [&f# HSP70'"

NSRBI HSP70 301 45 4 4 & A i B 1 JF
A LA RS MR, TR 4 B 1 B A P A R 4
IRELC WU FE L 5 53 AMIFIE AR & 30, HSP70 HA 1l
R D WL Ca® FasE ST . CHIP /R R
WF IR, — 5 @t 45 HSP70 4 3% 3518 =2 Hi 4
EAN, H—JrmfEN B3 S S50 E AR
12 - IR R AR R, O UL P8 v i o P e 5
i) CHIP 3 48 52 sl M A i S Ir S B A s mi e 7
EENAEH . FAT5Hr, B H MG-132 1] LA
BRSBTS 22, AT I CHIP/HSP70
FIR N 25 [ i), B R R B0 5 Be A% i — 25 1
CHIP 7K - J5 il 38 HSP70 1323k &, in s 5 455 & 1
B Kz ZACKE SR, I R 3P RAE I T2 R
F o ARSI AR 16 A 00 LSS o P9 3 e ke A —
W/INF A B A AR 1 577 MG-132,2 h 41 K FUE g
T E K CHIP K HSPT0 (1 35L [ )2 8 (i 3535,
UEHT, MG-132 BAT VR IFE R o (BRI 5
2 h 2 A AR 2258, FRATTIN b 54l 19 MG-132
FEF ] SRR AT OG0 T — 200 XA 7 R B R R ik
HEA—UNRE ) MG-132 S0 L R FR Y
Ak, A EH MG-132 24 BAT ORI 22 EH o

- UPS Xt 85 3 5 87 1% J B, e B 4 ol
UPS YO NURA F 1. ARWFFERI, F 0 LG L -

HERTHE K E A MG-132 (0. 75mg/kg ) Jf A 23 58 4= FH Wi
UPS %, 445 2 1 B R £ 0, CHIP fE 2 B 15
—ANFEEIIE L B UPS [ ixX se ok B 2 & A i,
]S 3 B8 40 3 CHIP mRNA FN & (4 i 35, it — 4
38 HSP70 7K, LAmsa.c WL AR Ve . AR St
Sk LA L FE-VRE Y 6405 A T B4 T A T Bt

SE Lk
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