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[M#ZE] B# W 5AFE(TPoC) FIK PR 2 5 A HE (MT) i 3l B FERE 1L ( AS ) He Lo LI I 7
HEE (I/R) B2 B KR R R RS SR MY R B A OIERYYER ., A FARMIEAEA
G RE I IS SR TR 3R 6 J&] & AS G, BENLAY AL 3 41, (1) /R 4, .UM 35 min, FF2 FH#
T 12 h;(2)IPoC 4, k1Ml 35 min J& , 56457 20 s FREEE BN 20 s, 35 3 WIHIS SR GRFEL I 12 h;
(3)MT 41, ZEFFSEFHETERT 10 min Bk AKIBIRE 45 mg/kg, A ALBEIMEMAE 7 B (MDA) | RTiEHE40
MM LB 3+ (sICAM) FLOWIES R T(TnT) & f 5 A A% I 0 i 38 R S 1k 4 152 Akl ( SOD) A it 4.1k
WYIBE(MPO) T 1 955 B 2% 07 12 0 20 JUURE 6 36 Bl (1S ) A1 T 48 %5 ( AL) ; RT-PCR A8 0> ILZH 41 bel-2 Fl
caspase-3 MFRIA R HAE AR AS A 58 5 /R AL, IPoC £ A MT 21 .0 L 1S & 3 f%
i, 3% MDA SICAM ,cTnT 7KF- i ZFEAR MPO I PEREAR SOD 1% 1B 34 (P 44 <0.05) ;.0 L AL B [
1%, caspase-3 FIEE/D  bel-2 RBP4 <0.05) . 45 [PoC A MT XF AS Al i3 1 0.0 WA
PAER , 5 HPTEAL B B bel-2 T caspase-3 K, KGR TT LIE A RN 5 Ab BR2Y ¥ K A% 1
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The effect of minocycline and ischemic postconditioning on myocardial ischemia-reperfusion of
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[Abstract] Objective To determine whether minocycline could reduce myocardial ischemia -reperfusion
injury as a postconditioning drugs through comparing the effect of minocycline postconditioning ( MT) and ischemic
postconditioning ( TPoC ) on myocardial ischemia-reperfusion in atherosclerosis ( AS) rabbits. Methods 40 male
healthy rabbits were injected with beef serum albumin following feeding with high fat diet for 6 weeks to make AS
model. AS rabbits were randomly divided into 3 groups, (1) I/R group, myocardial ischemia for 35 min, then
sustained reperfusion for 12 h;(2)IPoC group,ischemia for 35 min,then reperfusion for 20 s and ischemia for 20 s,
a total of 3 cycles,and then sustained reperfusion for 12 h; (3)MT group, intravenous injection of minocycline 10 min
before sustained reperfusion. Serum MDA , SICAM and ¢TnT level were detected by biochemical methods . Serum
enzymatic activity of SOD and MPO were detected. The myocardial infarct size (IS) and apoptosis index ( Al) were
analyzed. The expression of bel-2 and caspase-3 mRNA were measured by RT-PCR. The morphological changes in
myocardial tissue were evaluated to verify the AS model . Results Compared with I/R group ,the myocardial IS, the
plasma MDA ;sICAM ,MPO and c¢TnT level ,the enzymatic activity of MPO in the rabbits of IPoC group and the MT
group were significantly decreased respectively , whereas plasma SOD activity were increased (P all <0.05). The
myocardial Al and caspase -3 mRNA expression in the rabbits of IPoC group and the MT group were lower than those
in the rabbits of I/R group,and bel-2 mRNA expression was higher than that in the rabbits of I/R group (P all <
0.05). Conclusions  The ischemic postconditioning and minocycline postconditioning could effectively reduce

ischemia-reperfusion injury in the atherosclerosis rabbits ,and the mechanisms involving the anti-oxidant effect , anti-
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inflammatory effect , up-regulation bel-2 expression , and down-regulation caspase-3 expression. Minocycline could be

used as an effective pharmacologic postconditioning drug to protect the cardiac injury .
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J A FRHR REA R B ML FFHE 1T (ischemia reperfusion
I/R) #5453 , W8 /0 U A AE L ] (infarct size , IS) O
TR LS ) S AR AN AR IR A sk i A I R
JO7 T, Tk I i Ak B T 4 AR A 22 B BF 5 R A
Mo FESR IS AL B (ischemic postconditioning , IPoC ) f¥)
Fenlh b, B Wk R R T 24 )5 Ak PR ( pharmacologic
postconditioning , PPC) o) o H R BEHF 5T H DL IE # 3h
YIVERIFFEXT S TPoC Fil PPC RETS I8 20 BILIRZS T Y
SRLAFE T, H AT HGE K FR R (Minocy-
cline) VENHUAER , CIIN R TGRSR 1935 YT 30
SR N BRI R A SRR AR AR, R
XHHZET0 M FRETE A R PERT L s s st
UESE T K VA A3 T3 N T 95 0 55 O LA ffe 1 -0
EEAT PR R EIR F A R 25
T VR L PREE A AT 5 i JC AR, AR S B R
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1. AS P BIRIEIE B o .40 SRR X R
(5~6 Ai%,1.5 ~1. 8 kg T ; BRI ALK sh )27
TBRAL ) | 2 EEG R A I AT 1A S A A I A
0.4 o/ H LIk sl A8 B e e 005 . I s B Tl sk
MR 6 J], S AS B BEALS A 3 AH, AR 12 H
(T4 HasH) , et ek 3 d s P i I i A
(1)I/R 4.0 LBk I 35 min, FFEEEHEVE 12 h; (2)
TPoC 41 . O WLBRIAL 35 min J&, JE45F 20 s FRUETE IS FF
B 20 s, 3 3 RAGIR, SR 5 FFEEFHETE 12 h; (3) MT
ZH LB 35 min, FFLEFRETE 12 h, ZEBR I 25 min
iF, BIFERRSE FE VE BT 10 min B4 R S B i ki A
KIEIRE 45 mg/kg,

2. P TR R 1 e T M R R
UL E W RAEAR VR B, G S 5 20% 241 IH
(5 ml/kg) BRI, 10 SRR HO O HL R, H AL A
MUARE B E R, TF B 2258 oW J |, Stk 30 Bk 22 miriee <2 1
HILFIKE TR 2 ATM )54 3R 3 ( Pioneer,
3.0 mm x 15 mm, MicroPort Corporation ) , /1 2% H& J7 )4
14 ATM B 37Kk A BH BT i 37 , K e 77 28 1 ) i St ]

Pharmacologic postconditioning ;

Ischemic postconditioning ;  Myocardial

0 ATM BFERH SR FAPK 2 i, 0 B iR ST BBl
AR i A N s R B B Bk, R S O S R R
T e AR R R, T IR R IR, 1A R P
R BT 3 1 SRR,

3. MUEAAAEPRREIN  FREZE N 3 h K, 12 h
AERHKEUML 3 ml, BB, —70 CHAERAN,
b2 R CARPE A BT (ECLIA ) K L JULIILES 86 11 (¢ T-
nT) , bb (875 D & 9 8 ( MDA ) | #4046 1 1B Ak il
(SOD) it SA ALYy (MPO ) | 7l 35 4 48 i 266 B 23
(sICAM) (FR N & U I B THR1E) o

SCESZE R, BRI 6 FUFH I a0 WLAE BB i [l
FAMIIE T, 55 6 MO A A T RT-PCR Al

4. U IUREFESE BRI o . FEE T 12 h R TF B, A7
FRRGEHL 2 S R B0 Dk Aig B 32, ) S S PR T A 2%
Evan’s Blue, HMR#E F.O00E, 55 L0 5 AO0=, KA
BEERZKIEVE , 1 1 T2 0 & KA AR DI BUE 29 2 mm
FIFRIE T F 37 C/KIE R 1% TTC Ye(f 15 min, 1EH L
WUk € B5EAE Xy 68 St i O LR B AR IX S 2148
53 R EEARE A X TG 0L A A5 BE DX L, oo JULASE BB 3 ]
(1S) LA “AEHE DX 0> L/ A5 E. DX g i A A58 A X0 UL ER)
17 x 100% 2=~ .

5. U JULYR T 28 ARSI« BRI L IX (A B i RE
(B LS, 10% Hotk RS [ 22 24 h, & B 054
M RRLH A BURASAAHE B U0 e, AR i B SR A A TR e
BN S dUTP St R 345 i ( TUNEL ) 35, #4051
EULIATES T O NI B A R T A R A AN, SRR
AT ANMIAZ B RN — kAR £, 1O LA A%
sk, AKYIR TR T A6 XA E S A
FEARER P15 345 100 S40AE R AP T4 i gk, IF
VB 8RR A T8 %K (apoptotic index , Al) ,

6. RT-PCR #ill.0o JILZH 2 bel-2 Fll caspase-3 3R
ik . FH Trizol SEFEEUA O 0 LA AU HY L RNA #7350
st S LA A B cDNA 4 cDNA BEARIIA bel-2
caspase-3 Fll B-actin L NIFGIY) (FIMFHNER 1),
WA 94 °C 30 5,57 °C 30 5,72 °C 30 5,40 PMEH
PCR 7Y T 1. 5% SR HEEERS H UK, SYN GENE #E/i%
W% 24 A s34, LA bel-2 1 caspase-3 WG EE(E 4351
5 B-actin WOGEE(E R HUAEINFR bel-2 1 caspase-3 HYAH
XA,

7. AS BRI BB 2E KA SLIR S5 RS | )
3, B E ik, # B IME,10% FRERFEE 24 b )5,
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mRNA EGI4(5'3") RIa514(5'-3") PR (bp)
B-actin GCCAACACAGTGCTGTCTG CACATCTGCTGGAAGGTGG 295

bel-2 TGTGGCCTTICTITGAGTTCG CTCCCAGCCTCCGITATCC 131
caspase-3 ACCTCAGAGAGACATTCAC CCCCACTCCCAGTCATTCCTTT 185

PATHN PR —ERWEIRPEIV Qe o5 —F IR 3 ik
5 BN SR EED) Fr o B O EZE AT R S/
HAWERRERI . W MO ERIVER BRI R HE Ze 6
8. GEit2EoHT . R FH SPSS 10. 0 B, Bdis LA #L
+ FRIEZE (x =) o, 4LIW) 22 5 I B 16] 07 22 03, 4
[P ELAS ] g K5, P <0. 05 A ZERA G,

s R

1. AS BIRURYK G .40 N s IRk R 3% 6 )G
MR ST, W 2, PERIEE Esh Pk R ibrAs, &
S BRI DL 5P IV Y 2Tt i i B, JeBE T
WREE K AEEIR B K, BT BT LK Sy IR 4R

2. ZHTHHEN S MG MDA 1 SOD HA (#£3) .
5 I/R gHAHE , TPoC £HA1 MT 4H 3 h. 12 h HJIfiiE MDA
JKERA S FEAIG, SOD 16 B e, 2 R A gt 2# X
(P <0.05) ;IPoC 411 MT £H ][] MDA ,SOD #H I, IL4E
PHF2ER (P >0.05), BN EIHER , =41 MDA .SOD #F
TEBGHN 12 h ) MDA SOD /&3 h 2 ~3 .

3. ZZHERETS LG sICAM F1 MPO A8 (#£4) .
5 1/R AAH L, TPoC 441 MT 44 3 h .12 h AYIfL i sI-
CAM MPO /KB i B A, A i1t 2% 25 7% (P <0.05) 5
IPoC 411 MT U HE, TG HH425 5 (P >0.05) , Ffif
[EHERS  I/R ZHAY sSICAM \MPO {H#BLESE AN, 12 h 4 sl-
CAM 29723 h 193 15,12 h i MPO Z5J&3 h 19 1. 6 fi%;
IPoC ZHF1 MT 2H 12 h i sICAM ZJ& 3 h A9 2 7%, % I/R
ISR/, 12 h B9 MPO 5 3 h % MPO JCH i 75
1k, HE MT 4111 12 h MPO {H#¢ 3 h RSA A%,

4. ZHFEHEVE 12 h I3 T O ULGH M JE T FiAs
FEAEFIMAE R ILE (R 5) . 5 VR AL, IPoC ZH il
MT A eTnT AL J IS {EHF ] W BRI, A St 2 5
(P <0.05);IPoC A1 MT Z[0] LG4 225 (P >
0.05),

5. ZHLHIZ bel 2 F1 caspase-3 mRNA 1934
L [PoC 4 bel-2 AHXT R IKH M 0.72 £0. 11, MT
ZH bel2 2 0.70 +0.06, # B8 8 & F /R 41 (0.36 =+
0.07) , A5 F (P <0.05) ; IPoC 2H F1 MT 41 JA]
bel2 MR FE LG I ER (P >0.05), IPoC 4
caspase-3 FAXT FRiK K 0.73 £0.09 , MT 2 caspase-3
J90.69 0. 10, 4BH BART /R 41(1.21 £0.10) , 25

Bt X (P <0.05) ;IPoC ZH A1 MT 48] o 4: 112
ZR(P>0.05),

Fz2 40 R migiRFEanE Mg i (mmol/L,x +5)

s [ TC HDL-C LDL-C
[V g =i} 2.1+0.9 0.6+0.2 0.7+0.3
FIRKE )G 10.5 +2.2° 0.8+0.3 4.6+1.7°
TE 5B T L, P < 0.05; TC ; A I [E i HDL-C ; 5 % i g

AR RIS BE 5 LDL-C . {8 B2 R 2 11 IR [

3 ZHBEMERJSIMGG MDA #1SOD A (x £s,n=12)
MDA ( wmol/L) SOD(U/L)
25
3 h 12 h 3 h 12 h
I/R 5.12+0.67 14.83 +1.31 54.47 +11.54 105.18 £16.72
IPoC 3.74 £0.61" 10.56 £1. 14" 79.05 £13. 16" 203.32 +17.58"
MT 3.85+0.73" 10.18 +1.20" 80.21 £12.93" 196.95 +15.36"
.5 /R A, P <0.05

R4 SHEBEDEIT SICAM F1 MPO A (x +5s,n=12)
SICAM( pg/L) MPO(U/L)
24151
3h 12 h 3 h 12 h
I/R 42.7 £11.6 138.9£14.3 8.2£0.6 13.4 £0.7
IPoC 10.5 £4.2° 21.4 +8.5* 5.3+0.5 5.9+0.5
MT 9.8 £4.1° 18.6 £5.2* 5.8+0.5 5.1+0.5
W5 /R4, P <0.05
x5 ZHFRETE 12 h M35 oInT 40 AL FIS LA (% +5)
215 ¢InT(wg/L,n=12) Al(% ,n=6) 1S(% ,n=6)
I/R 4.12 +0.97 17.8 +1.8 54.5+£5.7
IPoC 2.75 +0.70" 8.2+1.5" 30.2 +3.6"
MT 2.69 £0.66" 8.5+1.4" 27.4 +3.1°

W5 /R4, "P<0.05
i

HUA e BUIR ST N FH i il J= 4 A0 25 ) )5 b
B A REAR NG PRANME, T AS 20 1048 952 55 1 g 28
Rt WO T AS NI 4 ,

R I FEPEE P 1 A 5 SR A R AR SE
JWAFA G, AAUH HBE A BT R PR A =2 [R]AH
VEFH A8 30 T30 R 2680 07 7 Sk 1P 28 3 o 497 o o A
FH. MDA FI/EZHME A A0 07 A bR A HAKF i i R s
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BT AR AL R . SOD /B AR 4 i it 4
A E NP S Ol R IRUN VRS =R A AT € i
BiBAEE IR, MPO J2 i vk 40 i i 5 S5 e il
Refe Al A Z PG PEE ALY, S BUR R PR 2 7,
TR R 55 rh P 4 i 2R B TR T e IO UL 2 A R
SEUIARSE  HCTE A A 0 5 T LS e b e 20 i 5 4 A
BRSO, ICAM 25 vk 40 i 266 B T 1045 P9
A, PEAE S PN TR R A B, A S B i P Y 6
i, ICAM-1 Z4f# J75 2 MG B K sSICAM , sl-
CAM BH B 3 2 | I W A SE S o N, 5.0 FILA8 49 %% 1)
FH

I 3,4 %0, B i &b BHERN K 5 2R 2% B k] T
T AU 7 A SR IO 3t 48U N 72 ) MDA 3458 T L
PRPUAALII RO BE 1 B SR T 908 SRz, I 1
AR ZHRR SR AE AR, T B0 T 4R A R 3 S A
TR A 2 TA] AR B AR FH B G356 B R R, el T
S il PR

S5 A FE AR 0 LR AL, B T P AR
£ (1) At . Bl 5 b BE AT Y a2 A R 3, 410 5
AR, A 9 i S NE, 90 ok e e 200 7 R A SR 4 e
SIS N R AR 5 (2) F2 Sl s RO LR B AL 1«
i e AR % fi A PR F R, il At 2 AN R S
S IRAR W FVE AL R RO Bl B | RE (5 T i
2 NVEFHT ZF800 28 (40 mPTP KATP) | M 1 Ui 2> 48
HLJET-RIIRIE

S LA T 2 St I P VR A0 B0 I D) BB R R Y 6
BEHLEH, HRT2AAIIERE T RE S A R iR & 12
FIFET - SZARIERAL , T caspase-3 J&iX W 2542 AY S [A] 38
R AR, R R R T AT
bel-2 FEHE (IR R G 18 i VR T 7, Rt
T, BB 2 B Z 2R BRI TR . caspase-
3 Fll bel2 K A & A T S S dee &

MO WU ( AMI) F SRFE AT T PR Ao 247 =X
R, 25 Mo, Bl 5 b BRI ER ZH G I 508
AU WU T (93, 1800 IR B8, TR /D 10 LA
R PE T, N 70 USSR S B, AR SE I R
IPoC ARG A E B LI T bel2 BRI, P T
caspase-3 R v N L i 1 i Sl == 8 2%
it A MO PE T, 3R =3 E A0S TN TR 0
WEAR AL

B TPoC ALK 3R 2 AGHE i3 9 s il AR AR B0
WL, B ARG T IR R AL, BT IR
FRE AT LIAE N 25 W 5 368 1 A fioh % IR F 8 0ok 40 i N 15
S AR AR A O U B A PR T FIRBE

N AS Gl 5 b BSE G AR/ DL, A G 14 52

B2E A AN — 8, Tliodromitis 25 %18 R (30 s)/1
(30 s) x4 UAGER A BRI b B 75 580 T i DR el s 42
A4 AS SRR Y I PR T PR AP VR T AN REDS D O
WUSEBERIF . Donato 45" L Yk 5 4 7 )5 %8 [ R
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AIDRIPAE HIAS A BR T P 0 B30, o A T
R IRN I R

KR FAE AT A 3R C R RS Y
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