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SEN I BRI 2L (U] 2 R 2500 i A A PR 2
H]) ;5 B3P NF-«B-p65 | PR HEE 3 #1 8 Wlsh&E H
AT REGUIAR (32 E Santa Cruz A H]) 5 R G2 241
ARG R SRR e ( DAB ) 305 65 R 3 4
YIBARIC R FE P 1e6 Pt (AL atrh 2 &M A=Y
FeARAN T 5 AL AR v An g ( TUNEL ) A6 I 38 5510 &
(fEE5 R E /N F]) . Powerlab/8s /\ 3 il A Fi 55
AL A F . AD Instrument 2 7)) 3 /Nsh &) REIE B
DW-2B (Vb EE R K2 ALAR ) , 1-15k 5 3l ¥ VR 5
OHL(SEE Sigma 24 F]) ; BIO-PROFIF BER 43453 Hr
ARG (¥E VL 2] 3 H-7500 837 5 d 1 (i i
( HAS Hitachi A7) o
1.2 s RBFEESA

T SD KR 60 H, HEPEAR & 250 ~300 g,
AFEIE S EE B 060346, (i A6 44 S2 3 3 h
OARAE, KEip 44T 1% LM L Z4h 30 mg-kg ™'
AT EERRR I, SR AL, W 8 ~ 12
ml-kg ™', SR 60 ~70 min "5 [ bR ES:
PO, AR IAEE , S8R aess, \
AR O SR AL O A2 30 PN i KA
B EWS KRR . SOk 6] #ar K
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FUOHL /R il . §ilil 30 min, FEE 2 he o0
JLSR LA 4R 0 H T ST B4 i A, FETE ST Bt
WA

KEBEHLT 5 0, B8 12 B, @ BFARX
MR AUTTAEEFL; @ /R FERIZ , Bl ifit fif 10 min
TG RREER K 1 L 5% #iAgHEm B IR %L 1. 0
ml-kg™', EFHHEE 2 h LELEHF ;G RNB4
(SN 5% HEHERRE) < BRILET 10 min JF 475>
BIFELE R I TE S I 3,6 F1 12 mg-kg ™', & FE
2 h SRR A RS R
1.3 MmigEsh hFiEsREE

A3 T B IALAT BRI 30 min K FEHEN 2h Kid
5%0># (heart rate, HR) . [fil J& ( blood pressure, BP)
FEiF 5 i -0 38 8 ( pressure-rate index, PRI)
PRI = Zf ik x /0>F8/1000 , f Uit =
1.4 X BERABLINARNESEZHL

et 1.2 Sy 2H A PR KB, 4 6 HICA O
ZEHRETT L 4% 2 B PR [ E B0 CEIBK
THZGEN AN M RA YT 4 pum B
YIRS Kk, 1 sk A B H R S TRAR R AL
(HE) Ju 8 S48 T W L0 (LA 2L 5 B 2 AR 4k 2
5K 2 R TRKG G, B AR B X K A0 9 2 Ak e
o5 AR 2 3R TR A AR bR ic ( TUNEL) £,
BibrATil 28 . BrOdMAHL (4 2 H) ks B
2 mm x2 mm x2 mm /N, 2.5% [N EEEE AT
VIR, 35 5 W g€ O U s 1 1 22 4k
1.5 TUNEL #:.Cs AL4R BB =

WL 4 s Aol i (B2 6 2L 4 H 2 5k
F) E RGN 2K BBC Y 3% H,0, ¥ rh & TR
& 10 min, B N TR S ; 2R K 37°CIHAL
30 min, fill TUNEL JR&&W&, 156 37°C ,60 min, fil A§E4k
#1,37°C,30 min, DAB {4, JRACKS 52 Y, i PR &S
F o ARICHTH] DNA FELEBRYT AR BR IR G
AR TUNEL S o7 i A1 6 B BHAA: 4 A (55)
MR SRR AN — AR (0, 9k DT BRI R 10
AT ( x400) , THE50E 14 i (RS0 4 100 4
O , JT3(% ) = (LR P R T 200 i A5 PR
NETE LIAIIEED  x100% o
1.6 HEANEERROINALR NF-B HIRIE

B 4 g aoesdl r (Bdle B, H 2 %)
F) R SRR 0 2R - E L (SABC) 2400 L
AR AT e Ak g 0, LA PBS AU — T
VERBIPEXT B, NF-kB p65 A [FH 14 2 1K £ A% o €5 3
KL, A7 T M B A A . Bk Ul R 10 A AL T,
TR LT e A BR800 LA B 85, SR F5 it

BRI IR A 10 A LET Hh SAY FE PR IR AR MO EL
1.7 Western E[JiiF %460 ALZE 4R NF-«B IRt X
EQH3 BRI

BB A PR B D L bR AR (R4 6 K, 4
MRAEZ) 100 mg), BYRE, A 1 ml &M
(0.6% NP-40, HEPES 10 mmol-L~", pH 7.9, NaCl
150 mmol-L~", EDTA 1 mmol-L™", & H L il i Ji
(PMSF )0.5 mmol-L~", #MRLAEGF S mg-L™" ), 5)3%,
4°C ,3000 x g B5.0> 10 min, 2 137, T4 0T 3E B A 4
JIAZ o R CER I A0 BAZ A 4 AR FR A A B 1 4R
Wi (25% Hi, HEPES 20 mmol+L ™' (pH 7.9) , NaCl
420 mmol - L7', MgCl, 1.2 mmol-L™", EDTA
0.2 mmol-L™", PMSF 0.5 mmol - L™", — % 75 i
(DTT)0. 5 mmol-L~" A K 41 ik il A1 52 7 JIK g 4% 5
mg- L") AP SRS | 49C 12 000 x g 5.0 30 min
S Bl (EAW) , B R T -80C
B o BUNEAZ B FURE b o A AR B L TR o 2 i
TS IS | ARUKGE R 20 pg B, £ 10% SDS-5¢
DI IERESEE I FL K, I, TN 21 S (Ponceau S)
A0 fiff 2 e B LA iC B L AR HE S IR L &
5% WiRE WKy T 37°CH P 2 he JefEin A—dt (KE
Bt NF-kB p65 o BT AR EOR Ryt g WLsh&E H 5
TEREPTAAR ) TR o S A Wl A 0 B S B R TG,
DAB 8 6. BH PSS S X i b . A4
UEIE R R, IF L 5 R R G o A K AR, B
W NS 85 B A/ NS RS
W 5 BF (integrated absorbance,IA) Y FL{EFE/N o

BUL LZHZ 2 100 mg, 357%, A 1 ml 2#H
(1% NP-40, 1% + —Je Bt 2 47 (SDS) , NaCl 150
mmol - L ™" | =35 {1 3 50 3 {1 g £k iR 46 ( Tris-Cl ) 50
mmol-L~", pH 7.5, 10% Hl, Bl 1 mmol-L™",
PMSF 1 mmol-L™"), WKIGFAI3K, Fe/r 24 4,
12 000 x g .05 15 min, FYEEAMEREH . EAE
G IR T -80C & H . Fe i R ek i e K 2
P 3 IRIA
1.8 SitZEDH

UG aE WAIE DL x + 5 Fon, K SPSS11. 5
BAFHATH AT 5 20 B, BRI 2R 7 22 430 A1 S Dunnett ¢
K5

2 #R

2.1 RAEITHRMEZEX RO FER R0
VREMB G, VR AAMFHNE 3,6 fl 12

mg-kg ™ AR B B KO | I -0 S AR B R AT

PETRE, R AR TR FARA(P <0.05) , H /R 4
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IR RET 34% F132% , FRM 12 mg-kg ' 4H7E
L/R 5 3l ik Al -0 2245 40 e & F /R 41
(P<0.05), N3 Fl16 mg-kg "4 I/R J5 343
Jok FE A He- O R FE RS UV RAUR LA 22 5 (R 1)
2.2 BRABMERLEEXRONALHFSHEN

HLBE WSSO L GRS 18, AR KRG
WIEF e HEF R 55 (B 1A ), Zbr R 52 3%, Ui 17 s ( 1A
2A) . VR BONEFHEHRZE AL, O LA BRI A% Sl vy
FETK I (BT 1B ) 5 Zotr (A 5 7™ o i e , Uit HE 91 25 55L ,
S AT R s S A P s ks B f /b (K1 2B)
FORCRERT. 5 /R 40, 5o 20 WL 475 B
W (E1C, 2C; & 1D, 2D) , L HIZ 5 I 12 mg-
kg T2 AR LEHESN 450 (B LE) 2Rk A B S5 4 58
R ANER K DI BT, AT DA (151 2E) ¢

HEMEL DR IE A 2E AR A TR K R
CONANREHES B4 55, MRS 763, T AR PEIR AT A5 g2 (&
3A) s 1/R 2K R A0 DX a0 LA A 3 b, o FLET- 2 i
BURTH M R %245 5 (] 3B) 5 S 45 25 2 08
OSSR S AR (8 3C, 3D) [HFREEH /R
%, JELLS I 12 mg-kg ™ 41N AF (8 3E)

2.3 BRABmMBnEEERROCNBTHEm

TUNEL JeA 255 (K] 4) WoR, AT 4 A% A (sk)
YHMRE Fr SRR — PR o A SRR /R 4
BRI T2 R (35 £5) % , W 4 i TR FARALRY
RETET R (5 £2) % (n =6, P <0.05), SN 3,6
12 mg-kg ™" ZHAY.CLAH MBI TR0 91 (29 £5) %,
(24 +6) % F1(20 +4) % , Hh SN 6 F1 12 mg-kg ™'
AT HEEEA LT VR 4(n =6, P <0.05),

F1 RABXIGRMEZE(LVR) KERONGERF 30K EME- O ZRi5 88200

Tab.1 Effect of propofol on heart rate, mean arterial pressure and cardiac output consumption in myocardial ischemia-

reperfusion(I/R) in rats

a5 L3/ min 7! S35 ik ./ kPa MR- F 4
BAf Beif 30 min FHE2 b Henh {1l 30 min T2 h B o i Bl it 30 min FHE2 h
HFAR 347 £13 35613 361 =21 13.5+1.0 13.120.8 12.9+0.7  34.1%3.2 32.9%2.9 33.2£1.9
I/R 35915  315+13 292+13* 13.2+0.8 10.3x0.7"  9.6+0.8* 33.3£2.8 23.7£2.4* 22.6%2.3"
SRl 3 345x14 32616  285x21*  13.0+0.8 10.1+0.8™  9.8+0.9™ 32.7+2.4 23.8x3.0** 23.4x1.6"
6 353+11 322+22 301 «18* 13.120.7 10.4=1.0" 10.1+1.0™ 33.4x4.2 253+1.8" 24.7+1.9*
12 344 £12  329x15 296+23* 12.8%0.9 11.3+0.6"% 10.9+0.9*% 31.5%1.1 26.5+2.4™" 25341 7"

BRI 30 min, FRAEE 2 h €3 /R B, 1/R AL P S ST B 10 min RS BRIHER FEAOISIIZL 10 ml-ke ™' sC579 3,6 1
12 mg-kg ™! FEAMEVE 2 h SERAARATEEL . IR0 RS HL = 0 P HIBIIKE/1000. x5, n=12. *P<0.05, P <0.01, GETFALLE;

*P<0.05, #P<0.01, 5 I/R 41 b4,

A

1 BENEREHX VR XRONALBREN
mg-kg’1 ;D FW 6 mg-kg’l JE BN 12 mg-kg’l.

.

JsMm ( x4000) . Jb4HAbFILFE 1. A T ARL;B: VR4;C. FHNE3

Fig.1 Effect of propofol on ultrastructure changes of myocardium of I/R rats by electron microscope ( x4000).

2 BREAEFAEHY VR KXFOANLRERRNE (x25000). 54AFEILELL A: BFARLB: VRAC: FHH 3 mgkg™';
D: SAE 6 mg-kg ™' sE: PN 12 mg-kg ™'
Fig.2 Effect of propofol on myocardium mitochondria of I/R rats by electron microscope ( x25 000).

.
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fael

E3 (ENZSHEEHN VR XRONALRESEMNEME (HE x200). /SHAMMILE L ABFRM;B. VR 4;C. FHE

3 mgkg™'iD: FAB6 mg-kg™! ;B RW 12 mg-kg™'

Fig.3 Effect of propofol on pathological changes of myocardium of I/R rats by light microscope (HE x200).

B4 TUNEL &0 VR FOMAMET ( x200). A: BFAR4:B: VRA:C: FAM3 mg-kg™ ;D FHH 6 mg-kg ™ ;E: FPHH

12 mg-kg ™" PEPEANMERCRT () AMIRE R R AN — s B .

Fig.4 Effect of propofol on the cardiomyocytes apoptosis by TUNEL staining after I/R in rats ( x200).

ES5 ®EALEENRREET VR KRN NF-B RIZEFZM ( x200). NF-«B p65 A FH 2 0k 5 b o 6 B0RE , 7 i 5 A i
B A: BFARLG:B: VR4LC: SAH3 mg-kg ™ sD: SE9E6 mg-kg ™' E: SP9E 12 mgekg '
Fig.5 Effect of propofol on f NF-kB in myocardium by immunhistochemistry after I/R in rats ( x200) .

2.4 BEBMWEDEEEAR O NF-B Rk
BREAE3 RN

R EE B R (B 5) T AR K B UL
2 NF-kB IR Feik , FLIE SR AL BUAE T, T
B FIA MR A € (18] SA) s I/R ZHrh NF-xB ik
SR A o 0 B AU £ L N A , 43 A
YRk (8 SB) , B NF-kB TR AL, 30 T RS fir.
ST 6 F1 12 mg-kg ' 41 NF-kB P50 b
(E5C)(F2)(P<0.05),

Western E[J 5 45 5 32 1, % T AR AL A 0 14
NF-kBf#) 28 ; SIRFARLMH L, /R J5 894540 NF-«B
FRRDERIN(P <0.01) , T 6 1 12 mg-kg ™'
21 NF-kB (935 AL T VR 41(P <0.05), TR
LA RO R R A 3 1033 ST AR L,
VR JGHER R 18 3 Fik i BN (P <0.01), 5

I/R UML) 6 112 mg-kg ™ 4UBER AR AR 3 #)
FRWA BT (P <0.05) (K2, K 6),

*2 RAMHX VR KXROHME NF-«B X E S 3
RIEHF N

Tab.2  Effect of propofol on expression of NF-kB and
caspase 3 in myocardium after I/R in rats

AR A e 1A g )

NF-xB
AL A8 200 it e KRR il 3 NF-xB
BFEAR 1.6 £0.7 0.34 +0.004 0.63 £0.14
I/R 16.4 4.7 1.79£0.100™ 1.90 £0.09 ™
SBT3 14.3+4.57 1.18+0.022° 1.78 +0.08 ™

6 12.6+3.67% 0.97+0.017"" 1.59 +0.21 "

12 10.3+5.3"% 0.68 +0.015™" 1.54 £0.15"*

NF-«B BHPEAECH B R TR EL. 2 £5, n=6. " P<
0.01, HEFARALLE; *P<0.05, 5 /R HILE.
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NF-kB p65 (65ku)

PR EAEE 3(20ku)

BALBNEA (43ku)

6  Western E[Jifi % 46 i) 5 R B 3 I/R KRR LAl NF-xB
FIMREEER3 RIAMFI. 50 1. TR KW 2. VR 41
3 ~ 53 R F I 3,6 F1 12 mg-kg 4.

Fig. 6 Effect of propofol on expressions of NF-xB and
caspase 3 in myocardium after I/R in rats by Western
blotting.

3 itig

1986 4F Murry 257 v $8 H B i B8 157 6F 0
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o BRBREZG T Ry 7 (8 By 42 22 4 | DT g —
T RO U T B
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Sz N T R BRI AN TCU SR AR IR R I 24, G
LA T IR TR E R E AN T
AR TR, T BB 5 1 ol SR 1 Pl 2K
W RS RM, SET I T AR B A E /R AL
PRIIBELL A BEBE AR R, B VR T ER g
B AP BRI R O U B T
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VR 50}, P Bxl SRR A0 28 D REA — 2 Y
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mg-kg ™ B SEPTCE FREE S o B LR SN RE , £ 1
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Protective effect of propofol on myocardium
ischemia/reperfusion injury in rats

XIE Li-jun, ZHANG Jian-xin, LI Lan-fang, ZHANG Qin-zeng, HAO Na, LI Li-ping, LI Guo-feng
( Department of Pharmacology, Institute of Materia Medica ,Hebei Academy of Medical Sciences ,
Shijiazhuang 050021, China)

Abstract: OBJECTIVE To explore molecular mechanisms of propofol in myocardial protec-
tion. METHODS Rat myocardium ischemia/reperfusion(1/R) injury was induced by occluding the
left main coronary artery for 30 min and reperfusing for 2 h. Propofol 3, 6 and 12 mg-kg ' was intra-
venously given 10 min before ischaemia till the end of experiment. Heart rate (HR) and mean arterial
blood pressure (MAP) were recorded, and pressure-rate index ( PRI) was calculated. The pathologi-
cal changes of myocardium were examined by light and electron microscopy. Translocation of NF-kB in
the cardiomyocytes was detected by immunohistochemistry. Expressions of NF-kB and caspase 3 were
determined by Western blotting. The incidence of cardiomyocyte apoptosis was detected by TdT-medi-
ated dUTP nick end labeling staining. RESULTS The cardiac function parameters (MAP, PRI) in
I/R group were lower than those of sham group (P <0.05). Compared with I/R group, propofol 6
and 12 mg-kg ' resulted in improvement in MAP and PRI, respectively (P <0.05). The pathological
changes of myocardium induced by I/R injury, such as cardiomyocyte swelling and mitochondrial
membrane swelling, the cristae disruption were significantly alleviated by propofol 6 and 12 mg-kg ™.
Compared with sham control group, expression of NF-kB in the nuclei markedly increased in I/R
group (P <0.05). In addition, expression of capase 3 and apoptosic index were significantly in-
creased (P <0.05). Compared with I/R group, propofol 6 and 12 mg-kg ™" significantly attenuated
expression of NF-kB in the nuclei (P <0.05), decreased expression of caspase 3 in myocardium ( P
<0.05) and inhibited occurrence of cardiomyocytes apoptosis. CONCLUSION  Propofol can inhibit
NF-kB activation and down-regulate the expression of caspase 3 and as a result suppress cardiomyo-
cytes apoptotic initation during the myocardium I/R injury, which may be one of the molecular mecha-
nisms of its cardioprotection.
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