5534 5517 1 wO= R OE K % % R Vol. 34, No. 17
20124E9 H 15 H J Third Mil Med Univ Sep. 15 2012 1779

N \/\ -
SRR . 1000-5404 (2012) 17-1779-04 TE %

RIHE S A IB XY B4R K R ER I B i O AL AR IPIE A R ALEH
XA R F AT R AR, X #i AR (400016 TP, TR FE R K248 55— B2 e RN RE)

[(HE] HMY DFFPTIAM G b BT B 1A BT I P08 0o JULAR 1 R 4PV F L Bk PISKY Akt {5538 I 19 =2 )
Jiik 1EF SD KRR 28 K, HeBRHALECT 3R 43 B i AR 4L (/R A1) (TSI B 5 AL 34 (PPC 41) (NI R fa Ab 3 +
Wortmannin J5 ZEHiZH (PPC + W 4H) . Wortmannin £ (W 1) , 4 204457, Langendorff B 4.0 LR I FEHE AR R0, &40 ML
AR 43 2H AL B, AR BRI T B TR 120 min B 22 SO TN REAR AL 0 , e 4 AL A Bel-2 2K 11 92235 , Tunel 3546
2O WU B T , Western blot JU 72 p-Akt(Serd73) FEHFi5, &858 5 /R 4l4H 1L, PPC 41 LVEDP [#{IK[ (43.31 =
4.70)s(29.93 £3.72) ,P <0.05], + dp/dt,, F1 — dp/dt,, BB FHE [ (1 140 £ 138) vs (1 622 = 160), (749 £99) vs
(1008 £178) ,P <0.05],.0r JLLLZY Bel-2 25 (4 F0 p-Akt (B[ (0. 171 9 £0.012 1) vs (0.199 1 £0. 014 4),
(0.241 4 +£0.053 9)vs(0.436 3 +0.081 7) ,P <0.05],.Co LA Mo 8 T- W ek D[ (33.87 £1.72)vs(29.84 +1.83) ,P <
0.05], Wortmannin figFH Wi PI VA8 J5 AL B0 WURIFRUN (P <0.05) o &5 PIAE G AL PRI /D B 1A K R st 1t P v
O UARIR T, RO VRSP A AR B AL 5 30E PI3K/ Ake {5538 B & M Bel2 TR EMRIAA K
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Cardioprotective effect of propofol postconditioning on myocardium against ischemia-

reperfusion injury in isolated rat hearts

Liu Liu, Pang Yong, He Dongwei, Liu Xinwei ( Department of Anesthesiology, First Affiliated Hospital, Chongqing Medical Univer-
sity, Chongqing, 400016, China)

[ Abstract | Objective To investigate the protective effect of propofol postconditioning on myocardium
against ischemia-reperfusion injury in isolated rat hearts and the role of PI3K/Akt signaling pathway. Methods
Twenty-eight rats were randomly divided into four groups including an ischemia-reperfusion group ( I/R
group ) , a propofol postconditioning group ( PPC group) , a propofol postconditioning combined with wortmannin
group (PPC + W group) and a wortmannin group ( W group). The I/R models of isolated hearts were estab-
lished in all of the groups. The LVEDP and dp/dt

fusion. The expression of Bel-2 was measured by immunohistochemistry, the apoptotic index was measured by

e Were measured before ischemia and at 120 min after reper-
TUNEL, and the expression of p-Akt (Serd73) was measured by Western blotting. Results  Compared with
the I/R group, the LVEDP significantly decreased (43.31 £4.70 vs 29.93 +3.72, P <0.05), and + dp/
dt,,. and —dp/dt,,, significantly increased in the PPC group (1 140 + 138 vs 1 622 £160; 749 +99 vs 1 008 +
178, P <0.05). The expression of Bcl-2 and p-Akt in the myocardium of the PPC group was significantly
higher than that of the I/R group (0.1719 +0.012 1 s 0.199 1 +0.014 4; 0.241 4 +0.053 9 v5 0.436 3 +
0.081 7, P <0.05), while the proportion of apoptotic cardiomyocytes decreased significantly in the PPC group
as compared with the I/R group (33.87 £1.72 vs 29.84 +1.83, P <0.05). Wortmannin could block the
protective effect of propofol postconditioning ( P < 0. 05). Conclusion Propofol postconditioning could
attenuate the apoptosis in the isolated heart induced by I/R probably through PI3K/Akt signal pathway and
Bel-2 upregulation.
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1.1 Zmshihboa

{e FRE AR HETE SD R B 28 H, (AT RE 220 ~ 250 g, phE IR
BRI SRy iRt B ERIE S N4 H(n=T7)
BRI FETEA (VR 41) (NIA B e AL AL (PPC 41) (INYA I +
Wortmannin J5 4340 (PPC + W 2 ) . Wortmannin J5AbFZH (W
H) o 4 IR K-H @A 20 min, 420450 30 min, 7
ETE 120 min (97 20 B O JILER M TR AR, VR K
FEAT %W K-H 7R P VE 120 min; PPC 24 T FEEERT A &
50 pmol/T. DYV By i) K-H YEHEVE 15 min, F %50 K-H 59
105 min; PPC + W 2 B9 1 #1 & 50 pumol/L 7Y I B Al
100 nmol/L Wortmannin ] K-H & #£ 73 15 min; W 20 B3 1 9]
4 100 nmol/L Wortmannin ) K-H 3£ 7F 15 min,
1.2 £ &iX7A

TATAES (AstraZeneca /3], B [F) ,K-H % (NaCl:118.5 mmol/L
NaHCO, :25. 0 mmol/L KCl:4. 75 mmol/L MgSO,:1.2 mmol/L,
KH,PO, ;1.2 mmol/L CaCl, :2.5 mmol/L Glucose:11. 1 mmol/L) ,
P Bel-2 FIHT BAX B g FEHTIA (Santa Cruz A F], S , feye
= FR & DAB G0 & (A st A2 AW B ) | BERR e
Akt( Serd473) Fil GAPDH B4 75 [ B 4K ( Bioworld A &), £ [H ),
Tunel J& T8 MR 5] & ( Roche /A 7], £ [F ) , Wortmannin, —.$T
H ECL A2 & G0 & (VL3 = RAWHARBT AT o
1.3 Ay

RIS 2 000 U/kg ST IFRALIS, 5401 1.0 ¢/ke
NE IS R B AR AT, T B, BB O, BT 95% O, +5%
CO,IRASMUAN 4 °C K-H i, ] S8 5500 & 20 49, b e
EH:TF Langendorff B4 3 1 2% 8 (120101 BEZ |, Radnoti 3 #]) ,
i1 95% 0, +5% CO, IR MFIRY K-H W R, i R
90 emH, O, fEIMER K HHAERFHETE RGEAE (37 £0.5) C L D JIEFR
FEHE) S min, FHLLOHE LA LENEANKENSE, 8

75— it 5 RM6240B A= FRAE 5 R AL AP R 58 (AR ) % 4%
RAE M sh S5 50
1.4 IMEI5AF
L4 1 DIMREFEFRME B T A 120 min,
JERAEZEFF AR (LVDEP) AL EE SR ( = dp/dt, ) 1)
AALAEIL
1.4.2 Sl Abeil DA Z Bel2 F2ik B4R —3 0
LEFEOIAL, AEEEE Y, B RUR B, Mg,
—H0(1:100)4 C1I7; =0 37 CHER 30 min; IR E AL
PIBEARIC AR REO0 (1 2R TAEW,37 CHFH 30 ming DAB g €5, 75
ANEE Y, B BT, PR S A, BRI F= 1 8 A T A
o, FEERE) R RERLEER 5 AN PLEF, N A Image-Pro Plus [EI{ 53 H7
A 7 B 7= P 2 B AL
1.4.3  Tunel JRRHLOALANMIAT:  BUR—HBAL0 AL A
WEDD R4 I T R UL R AR, B R RIS A A B
(X 400) I, 43 51 1 H5 I8 1 200 J Z50RI0 400 s 5, LA R T 4 4K
(apoptotic index, AT) 3¢ Sz iR 4% 200> UL ZH B =A% 100 o

AL = JAT- 4% WL A2 x 100%
1.4.4 Western blot Il 7&.0>JLZH 4 p-Akt(Serd73) fil GAPDH &
IRk B ALl — 0 AL 2L A 3R BUR B [, BCA 2R
H SR B AE , JINA loading buffer 7K 5 min 78437481, L4
1240 g, RNIEHEE R HEIKE , T 250 mA JRIEFE I 70 min 2
PVDF Jii,5% (BS54 TBST 14 1 h,—Fi 4 °C (1:500) 5
&, TBST L5 10 min x 3 %, BOAR 1 S04k 90 W i 19 — 9L
(1:1000)37 CH¥E 1.5 h, TBST ¥ 10 min x3 ¥, ECL it#| &
K, Bk, p-Akt(Serd73) 47 5 GADPH (¥ HuH 43 Hb R
p-Aki(Serd73) (AR ik i o
1.5 #%itsgam

SR SPSS 17.0 Guit it i R A x 25 FoR, DI BESS
i LR FBLE 2R 5 25 4307, FE AR TR AR 4 1) FL R FH 2 4 1)
AP 20T, P LR F SNK 725

2 #X

2.1 SRR

LB AT O I RERR bR LA 2 RIS R L (P >0.05) ,
TR 120 min B 5 /R 41 L 4%, PPC 41 LVEDP [#1IK, + dp/
d,, . —dp/dt,, BEFE (P <0.05) ;5 PPC 41 Fb#%k, PPC + W 41
LVEDP F}5, +dp/dt,,, . —dp/dt,, B FEME(P <0.05) ;1/R 41
PPC + W 21 \W 21 2 [ 5548 b A 22 52 JCHe 24 3 SL(P > 0. 05,
1),

F1 BHAKROINEELEE (n =7 5 %5)
- dp/dt,, (mmHg/s)

LVEDP(mmHg)
BT FRETE 120 min SRIET FREE 120 min SRIAET FREA 120 min
/R4l 5.71+1.70 43.31 £4.70 2865169 1140138 2069 =136

+dp/dt,,, (mmHg/s)

4151

749 +99
PPC#Z] 5.47+1.32 29.93+3.722 2830 +152 1622 £160° 2 041 £141 1 008 +178°

PPC+W 4H 5.80+1.34 42.03 +4.68> 2912 198 1 145 121> 2013137 769 = 102>
W  542+1.17 4.0044.06 2885+183 110712 2026127 759 125

a:P<0.05,5 I/R 405b4; b: P <0.05,5 PPC 2B 3t4%
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2.2 S dE LA LA Bel-2 89 F A

5 I/R 4 M e, PPC 4 Bel2 BB E BB ETHE (P <
0.05) ;5 PPC ZH A L, PPC + W 4] Bel-2 2 (4 3235 W 25 A
(P<0.05);I/R 41 .PPC + W 2 W 4 2 [n] FL 45 22 R L5t
BN(P>0.05,F1.%2),

A: I/R#8;B: PPC28;C; PPC+W 48;D: W 2
Bl HHXFROHLEME B2 EARIE (S-P x400)

#2 HBAL B2 JHATIEHE p-Akt FAEX RIEH
LEB (n=7, xx5)

215 Bel-2 FT-HR %K p-Akt/GAPDH
I/R 41 0.172 +0.012 33.87 +1.72 0.241 4 £0.053 9
PPC 41 0.199 +0.0142 29.84 +1.83° 0.436 3 £0.081 7¢

PPC+W 4 0.170 £0.016" 33.73 £2.37P 0.266 2 +0.042 1°

W 4H 0.170 £0.012 35.20 2. 14 0.233 1 £0.056 2

a:P<0.05,5 I/R 213b45; b:P <0.05,5 PPC 43t 4%

2.3  Tunel JEZ40 S L2 JL A T35 4%

5 VR 4, PPC A T-0 WL B3 /> (P <0.05) 5
5 PPC 4 kL, PPC + W 2 A T JULAN A B 38 (P <0.05) 5
VR .PPC+W 240 . W 4 Z i) lb 322 R ICG AT (P >
0.05,%2),
2.4 Western blot # M| & JLZH 22 p-Akt(Serd73) & &

o9 Rk

HUR AL, PPC 1Y p-Akt FihKTF BE T (P <
0.05) ; 5 PPC ZHAH L., PPC + W 4111 p-Akt 2535 7K - 5 2 A%
(P<0.05); /R 41.PPC + W 4 W 41 Z [A] LL K 25 R LS 112F

EX(P>0.05,2.%2).
1 2 30 4

1: I/R#8;2: PPC48;3: PPC+W 28;4. W4
2  Western blot #& il & 200 AJLZA A p-Akt( Serd73) EARIA

p-Akt(Ser473)(56x10%)—

GAPDH(42x10°)—
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SR IR TR B 03 P SO O LA 8 T2 D ILAE T
(1) T 2L SRR, PIBK/ Ak S 200 i N 3 22 () £ A A7 5 53
iS5 Tyt 124 B i1 IREERY RS a0 VA [OVA s & e e 1 )
JAT . PIBK HLAG A JoE I8 MG R 2 1) 380G 1) L 3
Akt J& PBK N RE AT B, W0 E A% B
(PKB) , PI3K 3l i 425 WAk Akt iy Thr308 Fl Serd73
B Akt 3E4E° 0 BOE B0 Ake @A E B TR
Bel-2 8 (K ST S R F N0 L 8 1 b
J5L A BB -3 ( GSK-3) | Caspase-9 55 JIG 4 114 4 35 F
BAL P EHLAN P T A . Wortmannin J& PI3K/
Akt {5530 5 (0 B8 S P4 1 590, BEA R Ak 1) %
Ak, A W58 5 2% SCHk L8 1K Wortmannin [ VR i % %
> 100 nmol/L,

Bel-2 BRI T- I HE LI, J& T Bel-2 &
PR, 235 724 Bel-2 2 LA 0 40 i 08 T 1
VEFR, BEAM 6] MPTP JF 5, AT BH 1k 40 i 9 = ',
Wang 21" fF58 % B, AEAR SN 37 16 HOe2 .0 LA L,
5T NIA M BUAL B, vT DLGE o 30 PI3K/ Akt {5 553
%, R Bel-2 (8 (23R, iR H, 0,75 .0 L
AT

AW 5E 3 F Langendorff 25 4 K B JUL R 1L 7434
TERT HERR T H 2 RV R R X SE B S5 B s, Y
A S ISk 4,12 ] 52 KB 50 wmol/LL A
5 Ah A 8 R oL 797 1400 LAY 42 % LVEDP F#AIK,
+dp/dt,,, . —dp/dt,, 00, L% R IA W 5 A0 2 AE B
WO PO LT BE, L2 R 5 Sk [ 12 AL, GRS
PIAM fE A EAA D AVR R . SEBgs R B s NTH
i i Ak PR 5 S At 2 b A P O JULE 00 T B Sk
b1 p-Akt, Bel-2 25 [ (1) # 3k W] 4%, PI3K/Akt
5 K 14 R S M BELIBT 7). Wortmannin G BH T P 311
S AL AL C LA T | G I B0 7 2 1 O ILER AP 8K
NN E R p-Akt, Bel2 M5, ¢ 8RR S
PI3K/Akt {5 53 & #E i 3 Bel2 &2, Z2WIAW G
A S 0L PR T WL LR T L A O LR B
AR Z —

Wang 25" 18 2 BULE PR 9 94 B0 1) (R 41 5 3% 11
HOc2 .0 ILA4N L, Wortmannin RERHLIET Akt 836 (9 i 52
AR DA Bel-2 2 (#2351 i, (H & AS BE BHLIgT
PR B S B A 2 25 O NLATHE ) Bel-2 mRNA (1)
B SR, PR T REH AL PO (5 S S AL 2 5 TR
1 PR LS S Bel-2 ZER A B, PRUASAHE 98 A A
PRV M e A BT P VR 19O LA SRR G K Rl FR A 1 52
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thEGF) F1% 41 (thEGF)
1.2 ##

TN B AR BRI : A% 5 o/ 32, PL PSS 2 A PR A Rl AE
77 s thEGF : }ilk% 20 o/ 2 FEMAR T B 2L A TR A Rl AE ™
1.3 F#k

Fie WSTR[ 2 ] A WIAR VIR AT s A0 1A o % R . il
K BRI B 5 P S g K PR A s 7 et o i
KIRFCAH L AT B A BEER ACKH A5 11 bk T, 19 T,
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TS AEREIL, 1 ~2 W/ d, R R R 2R ZU8 i 2 TP
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Fi LU BT 2 em SHED) ARG GO MBS EIL,1 ~2
W/, R AT R 2L Ui 2R BT R B, AT R 2 KA 1 IR
1.4 5F36EMARE
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