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Preliminary proteomic study on protective mechanism of carvedilol

pre—treatment for ischemia—reperfusion heart injury in rats
GAO Zhao, et ol
(Department of Rehabilitation Center ,Hainan Provincial People Hospital )

[ Abstract ] Objective: To investigate the changes of the protein expression in heart tissue of rats after ischemia~reperfusion (I/R) injury
and pre—treatment of carvedilol, and to elucidate the new protective mechanism of carvedilol pre~treatment to I/R heart injury. Methods:
18 rats were randomly divided into sham—operation group, I/R injury group and carvedilol pre—treated group. The model of myocardial I/R
injury was established by 30min ligation of the left anterior descending branch of the coronary artery and 2h reperfusion. Serum
malondiadehyde (MDA ) was determined, and the cytosolic fraction of myocardial tissue homogenate was separated applying two—dimensional
gel electrophoresis technique. Differentially expressed protein spots were figured out with PDQuest software, while preliminary
protein—identification was carried out by means of the two—dimensional gel electrophoresis database on the web. Results : Compared with
the sham—operation group, after I/R injury, serum MDA was increased( P<0.05), and 8 protein spots were differentially expressed with all
of them down-regulated( P<0.05), one of which was identified as Cu/Zn superoxide dismutase , while 1 protein spot was totally absent.
Compared with the I/R injury group, serum MDA was significantly decreased( P<0.01), 5 protein spots were up-regulated with 4 protein
spots down—-regulated(P<0.05), while 3 protein spots were absent and 1 new protein spot appeared in the carvedilol pre—treated group.
Pre-treatment of carvedilol enabled the expression of Cu/Zn superoxide dismutase normalized, transthyretin precursor (TTRP)
up-regulated, myosin heavy chain 1 fragment down-regulated significantly, while the expression of ATP synthase a chain mito.precursor
and Enoyl-CoA hydratase mito.precursor missed. Conclusion : The main characteristics of the cytosolic protein change after I/R injury is
down-—regulation. Among them the down-regulation of Cu/Zn superoxide dismutase is one of the molecular mechanisms inducing /R
injury. Carvedilol exerts its protection of mitochondrion, structural and contractile proteins, through not only recovering the expression of

Cu/Zn superoxide dismutase but also up-regulating the TTRP
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R Il 75 % 1E (Ischemia-reperfusion , /R ) it 55 &
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B BRI 2 2 i, Wb ] R U 2 0] fe 7R B
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B EOMBEREQNIEE D RA S, GBI
— MDA RS E L E A RGBT, AU
LR BLC AL VR 5 RRY, N A 2R B o 4R
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S THEREEEEIK,
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FABARE LR L Gk 5175 I ¥ (Malondiadehyde,
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LA ESMEAMY 2 ~ 5 Rah B R—FEAR O
B RIRAETS, T A 14 ik 3 HR .3 skIEliE,
131 BESAH(EREEAHSREROD  OUHSER
FEHWIEE AR 1:5(wv) W ZFE I (& protease inhibitor
cocktail .2 mmol/L EDTANa,. 20 mmol/L Tris )4 °CHl¥& Ay 512K &
o, E R HREEATES 20 YRATH,4°C 16 000 g x 5 min 5.0, B E

132 CHEEER TR BURESLEF 150 1(Z 150w g, B HE
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pH 3 ~ 10)450 p1FE/MES], 5EH pH B E R (17 em pH
3~ 10) B TFEHEHRAEEF, isoelectric focusing ) B 7k (Y ( Bio-
Rad /2 H] Protean IEF cell) BEMF/KIL 130 5, SHEHE
65 kVh(25 Vh/100 V.125 Vh/500 V250 Vh/1000 V 65000
Vh/8000 V), FHEERMWEEEEETFHEME 1 (&
ZBRIFEEE 100 mg)10 ml FP-ErGE rhil T (S BLZ BERE 250
mg )10 ml PR 15 min V4F . BV EHREBE 12.5%
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2d/)i, 288 SDS-PAGE marker, #i5E 7 NE B SAE RS
E (D Albumin, @ATP synthase beta subunit, @Actin, @Tropo
myosin, @Myosin light chain-1,@®Myoglobin, @Fatty acid bind
ing protein ), LA 43 F & (Mr)/ 2§ 8 5 (pl) 1E A 45 HE (Mr
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JR AL EHF R
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it 365 #5 ,I/R #H 326 & ,CVD 4 392 &, FH UL
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HiH
B1 UR BRE4EMEFAET M MDA BRI n=6)

RN 76% , & HARFEF Master B WE 2, B4AH[HE
B S EHHE R R ECH 0.8120.02, 4% BRI A9 F 15
X RZEHR 0.74+0.06, & ICEE A LS H B
(IEF ,isoelectric focusing) 77 ] i 25 (1.3020.15) mm),
SDS-PAGE J#7 [a {2 1.21+0.31 mm,
(MWAREAANERERRESN . 5HBF
ARAWE VR BGE, F8IMEHSAEXRTIAS
UR AR, FAEMBBAEE A ST EAS
RiELWANTEARKETH, ZREEENH
5 Mipl fH EHAWEGEHEESTE) AR
AR (x—fold)FI P H R 1 SBEFARALE.
FHEMWFEFOHAFT 20 M EOSARETRBE
8 NMEHEAKRETTFRA, RANMEESE RS
4 SSP4004 TTRP) , B A ¥4 & 51 H (P<0.05)
QAREL RN ERFREST . SBFAA
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KHEERIAHMEAREL, RE2, SBFAR
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A BB BE-CoA KALEE R AT ) , LAARUER R I

(3) B3R A B8 Mr/pl I 20 M ERFBEH
BBt 5K E 2-DE BARE AT, AT R % et 5
MNEAA, B4 318 OCuw/Zn 8 E ¥ AL AE
(Superoxide dismutase,SOD)7E UR i {5 )5 B & T 4
(P<0.05,x—fold:~1.82) , R 4EHLI& WAL 240 55 I/R #}
B4R AH . SOD & B £ A (P>0.05,x—fold: 1.37) , B K
G B, BERFAAREIELZIHTFER
(P>0.05,x—fold:-1.22) . #IE FIEH K P, QFH R
Ji% 2 3 B {& (Transthyretin precursor, TTRP)#E IR i
BB BFARANARETF (P>0.05,x-fold: 1.45),
RYEHIE TG — T & 3.67 1 (P<0.05,x—fold:
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i | 7E R 4E & B4 3 /5 B B i 2> (P<0.05 ,x—fold :
~1.45), @LBIE ATP & B o 5% 19 AT & (ATP
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7K AL #9 81 {& (Enoyl-CoA hydratase , mito.precursor)
RIS G KRR L, FRNLE 1 L3,
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B (P<0.05), RYEsb 18 WAL #5128 RE T &
HLAE ATP & BUBE o FERYAT IR . ORI IR BE-CoA
TR AL B Y B AR TE R 4 0% AL X8 S Y Bk HE IR
BHSBRFARAABMNEREEZRIALEITFEXL
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IPG BE&RMI N A AR R BRI E TER
MK EEN, KRS ITRNSEEHC A
ZIMH R P BENRIE, 10 Wu 2% 5 kA
21 2-DE r R E B SRR N 89.3%,
IEF J5 6% B 4% 2 4 (0.865+0.247) mm,SDS-PAGE
75 1914 25 (0.971+0.104) mm; Wang %615 AT 8 8
WIfLYE 2-DE EE WA EH AW TR RN
70.2% ,IEF J5 [ fi & f 2% 4 (1.020.22) mm,SDS-
PAGE J7 [ 1 2% (0.97+0.14) mm; Terry % (952 5K #
VCECE A 92% ,AHK R EN 0.82, H T IPC K&K
REMMEEEN  HERLSTHEEA A %L
B3 i R M 1T AT I IR B IE . De
Celle™ 15 £ /]y BRCo FILRE AR 8] (1 °F- 59 48 6 R0 31N
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(a) Sham %1 —I/R 41 * 1 HAAEASNEERERKEST
s pl Mr(kD) Sham HREREE IVRANEATE ZILHE B EEE x—folds PIE
3001 5.4 21.3 0.5923+0.073 0 0.367 7 £0.085 6 0.62 -1.61 0.0259
3011 54 13.0 0.1959+0.1027 0.0100+£0.001 7 0.05 -19.59 0.0350
3602 5.4 73.1 0.6399+0.1654 0.358 7+0.027 6 0.56 -1.78 0.0439
4001" 6.1 16.2 0.6951+0.136 4 0.381 0+ 0.100 4 0.55 -1.82 0.032 5
4414 6.3 48.1 1.2234+0.1259 0.5838+0.1477 0.48 -2.10 0.004 7
4611 6.3 69.1 0.251 8 £ 0.006 2 0.1359+0.0296 0.54 -1.85 0.002 7
6004 7.3 17.3 0.518 1 +0.0957 0.3027 +0.081 3 0.58 -1.71 0.0411
7017 7.4 16.1 0.0229+£0.0125 0.000 5 £ 0.000 6 0.02 -45.8 0.036 4
(b) /R4 -CVD A/
% pl MikD)  URAIMEFER  CVDAMEEER  ARKE  BKER s P
1508 4.8 59.3 0.2751+0.012 4 0.161 2 £0.040 8 0.59 -1.71 0.009 8
2403 49 42.7 0.5451+0.1630 0.081 6 £0.0829 0.15 -6.68 0.011 8
4004" 6.1 14.2 0.011 0+ 0.001 6 0.040 4 + 0.008 7 3.67 3.67 0.049 2
4308 6.2 41.9 0.3282 +0.040 6 0.484 7 £0.064 6 1.48 1.48 0.0237
4312" 6.5 389 0.3739+£0.048 2 0.257 7 +0.0427 0.69 —-1.45 0.0353
5011 6.6 144 0.000 8 £ 0.000 5 0.007 7 £0.0029 9.63 9.63 0.016 2
5221 6.7 33.6 0.0234 +£0.004 6 0.0103 £0.003 7 0.44 -2.27 0.018 0
6610 7.1 72.1 0.2416+0.057 8 0.5830+0.126 3 2.41 2.41 0.013 1
7509 7.6 64.6 0.0051+0.004 3 0.041 3 +0.006 3 8.10 8.10 0.001 2

T PR E A A AOHIE <1 B, A =1/ HE, FRB A B, AR s @K Ll >1 A, (U A5 4
R W, TR 2 18 (Sham R TARL, VR Jy VR Hi5itH , CVD R HUEHIE TIAL SHEH )
x2 AMEBEASNEMERRESH

Sham 41 -1/R 4 VR4 -CVD A

He pl Mr/kDa HERIBEHA Hs pl Mr/kDa HREWA

8124 —4 247 Sham £ 5012° 6.8 215 VR 4
6114 7.2 25.7 IR 4
8122 8.0 29.1 IR 4
8124 — 247 CVD 4

I BEEEAS; AEAREE N pl4.6~8.8 LS, NEEITE pl {H (Sham HEFAL, VR 25 UR #4541, CVD A R4S Hi4b

) %3 ERFAEESH 2-DE MIEERRLRE
AHLBE W B S
Hie pl Mr(kD) HEHAR pl Mr(kD)
4001 6.1 16.2 Cu/Zn SOD 6.1 15.2
4004 6.1 14.2 TTRP 6.2 13.4
4312 6.4 389 MHC],fragment 6.2 38.8
5012 6.8 21.5 ATP synthase o chain , mito.precursor 6.7 222
8122 8.0 29.1 Enoyl-CoA hydratase, mito.precursor 8.1 28.2
F 4 EHA SSP4001(S0D ).SSP4004( TTRP )& T 51 17
. Sham # -/R 41 VR # -CVD#H  Sham 41 -CVD A
W Sham 41 VR CVD AL P{H x—fold PE x—fold P x—fold
4001  0.6399+0.1654 03810+0.1004 0.5216+0.1699 0.0325 -1.82 02848 1.37 02399 -1.23
4004  0.0076£0.0044  0.011+0.0016 0.0404+0.0087 0.5684  1.45  0.0492 367 00034 532

7 :Sham MEF AL, VR F VR 4G4, CVD AR 4% Wish ¥4
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A5 Sham 4R, P<005; A5 I/R 4H %, P<0.05

Sham ABRFARL; VR 4 UR Hi4540 ; CVD Fg-R4EHIIE b PRLR
B4 FEBA SSP4001(S0OD).SSP4004( TTRP )BT 54

FHUCEL A, 76% , IEF 77 [al 4% 2 (1.30+0.15) mm,
SDS-PAGE J5 [a 1k 2 (1.21£0.31) mm, Y34 3£ &
074, EEHMHRE,

Z BT BR 4k 1% BE I OB E A, b
158 T AR, %o b PR O T A SR O R R
L LA FfL R T4 F 5 T34 28 9% R @310 {3 H AL
WMk E2 M, AT M R4EHLIEXT UR B 450 AL
EORAXZHOHAEHATHR 4R ER,UR
i E KRIME MDA HHB A e, BOUEEEA
THE 8 MEHRAKIXER (P<0.05), H& &KX
TR, HAF 1 AN %EN Cu/Zn SOD, A 1 MEHSHE
I/R #ifh G Fia8 K, 5 /R KE.L UL SOD EHE
i F 8 A SOD mRNA 7K F 8 g9 485 SR — 3019, 32
ARIURBHEESBREEFEASNBLD, R4
3% WAL 3 G (R K MDA, R At VR $i45 /5 T 3
I 3% Cu/ZnSOD 1E# 1L, 48 78 F 4k b v @ it 4
Cu/Zn SOD # [ , LLig KM Pt 846 1F 2R 7 /R
0B,

IR B}, gE BT REAS , 40BN Ca® B 40, B IS
FALBEIE B3 £ R IS R HEAR | o P 40 B
WP IR J &, 2R A 2 101, L3S B e i SR AL 3 2555
BERSEREBA MEEEAEESE, LA
AL B T PE N RS, S S AR A, R
WEERGEY KRS FUIEE EOR R, &R
WUE £ 4E 45 /9 55 11 MHC1 32451, R 380 LI 48 Th B
R RG b R AZ 3, (7 F A BE B ATP & B8
FIH 5 P M IS BE-CoA KILEE (B SIERBR W B
FAb) BT WE R P A . Sawicki ZF20%F B R A RO AL
I/R (I 20min/R 30min) # & A LA # BF 5 WE 3
MLC1 fR&AR (B R R B MHC1 B9 RH B Ak, Jugdutt
2521 5% H 0 LA AE T 1 (1 90min/R 120min ) (4
EARASPIRRAKBIE ATP 5B o FERTIA

A MHC1 LB S M SR A T, RELWAEERK
B0 AL /R (T 30min/R 120min) & & B IR #5801 /G
MHC1 # - (&R ATP & 88 o 5% R4 14k ik
W NEBE-CoA KUBERT AR IENFZIM¥4ER A F
Y b 3% AL PR S, HE2E P B9 MHCT &% 4 B B R 2
LRIR ATP 4 BUBE o 4% R 74 R0 48 kL 1A% B Bt —CoA
KAk B A A B 2235 B2k (P<0.05) #8277 T R 4E i
TE UR 4505 2 1 (R I 2 b (R Bl |, o6 %0 40 g E 2 1R
R RPN REWED, UERTB IR NEER
O HVRIPIER , 5 0 IRE — 8>t a] fE 5 Had
BB EAAERAER,

TTRP == i JFF U 00 22 Bk 28 A& 0 40 i i A
IV AN BV, FE B ARV TR A A FERIR R
TABTHRRBURGEAEORE, S 5FRBRH
RAESBRALNEET i, —BmEWEHERM
(B) 1ML IHER . FARESEEREHE FRIRD
RRRE M EFEPFRBRSGEAMESIETIEE
fE, HEERINMTE T3 KFERBEEHEAE T3 F
7, X AR AL 5 P I B AR BE A 5%, TSH AT IE#
B TIERKFE,WWE T4 K EAELERE P B
BERRAR ., WRBE TR, U LBAEARE IEH® Lk
RI, e R &tk O WU BE f5 0 B0 v O I 5%
BAREH O /R AR OHEAFRBHER, I
W T3 KR T3 F o /o bR, AR EE¥E T
JE5E 6 d,UR Hifsfa WO ThRER MR vl BB 5 H R AR 3
RKFEREMRA X, SRMERITHIR R, FRRE
K RERA B B0 LAY &7 Sk A48 Th B , TR AS 3% O
WA &, B0E O NLRE & A0, (R ATP & B, R
SOD #y &M, M & B B BB, R0 IS
F B SE RS2 A S2EG 7R, TTRP 780 L VR #5745 B
BIA L, FAMSRFRLRAIABYE &
7% TTRP 7.0 WL Y 28 15 7T 68 2 %o B 30 7 08 1 4
JAAR AR B B R A AR DR AP RN, I 7 R 4E
W FHEB/EME, F4EmEE S RO
TTRP, ME/KFEHISNE R IR R R RRERTRES
B T4 2.0 LA R R AN T3, ZHEFRIBEE O
WUR 3P 7B B T 5007 =X, il Re & 0 WU 3 7 AT
X —F LG 0BT A

AR S0, B BH MR B 46 2898 R (B FLIB R
BE 408 [ {1C JB] I £ 2 % FOWR IR S R O U L TR T4
HAk R T3, MFE B BHLA MG FAEIgEHEED
PEERE IR BRSO L T3 KR, RIEH L
WU 1 F 84 BL 0 25 1 5 B L B iy o B A K
SRR T3 TER A 1 R RS, FE AT
R ERRBR , IX B T B P SR AR A R RE L SRIE R
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il 5 2 RY R AR Al R A T AKX R R ARETAE
Fﬁﬂ'ﬁﬁﬁfﬁ,/\ﬁfwn% B8 AL O B ot BT v AL
MMSEHE  EHRHPHL N T3 FEHEHEL
ik, B 7 T4 T3 MK WERNEHERT R
B R RAS T3 WRERTER, 48
NG FE T I B A 2RI SR AR R AT
HIEXTFANE T3 9z SR8 B R 7R 0 3% 280K
IR VEFCIBREMML, B@ i d) 1 B A A & 4%
VER BN S m.0 b 2 BRI RE 0E M, At
REBORETS S T3 PR, B 88 T4 — LA K,
WAERAGEREZ PRI, A ELRE O
JAERA L TTRP /& 1, AT LLES & AR X £ B 41 T4
IL‘HR)%%B,IEL‘_/L‘HH 2 T A AL R R O
WURER T3 W E R & 8B, N7 2 R TR
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