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[fEZ ] B MEHEE 14K (olprinone) Ji b HBXT e (sprague-dawley, SD) & BlO LBk I -
T ER (ischemia/reperfusion, I/R) Bs2M, JERIEERT HAERMLG. Ak 453 KREER sk
ZERTR S 30 min, FRUETE 24 h LG - FRETEB, BAERE Y SD R ERENL ( BEHLEEE ) 4
NXHREZE (sham 41, n=6), Bl - PR (UR 4 ,n=9). B FRAGHE4 (UR+Olprinone-L 41,
n=6), W J7 A d 3] E 4 (/R+Olprinone-M 21 ,n=6), 3% J74¢ i35 5] & 4 (I/R+Olprinone-H,n=6),,
MAP U JEBIHE 58T R B LI 30 T3 243845 5 TTC Y kil I B O WA ZE AR 5 i85 KR 24
h % € % ; Western blot 3 #; Il .0> JJL Caspase-3. Bax. Bcl-2, LC3B/LC3A. Beclin-1 fJ 3£k, 45
R UR 4% Sham 410 IREEFAH S EV WIRAT (P<0.01), BT LM B EHE (P<0.05), H
SAP, DAP, MAP, P, # 5 L4 it 2 & X (P>0.05), I/R+Olprinone-M # 5 I/R+Olprinone-H
ALONUEFE A 23 b B E R T VR 2 (P<0.05). 41210 24 h I RYFERXT T 22 5 T ge i 5
(P>0.05), 5 sham ZHAH b, R 4H | # F 14 T Caspase-3. Bax % ik (P<0.01), olprinone-M #H
P Caspase-3 ik P<0.05), ANIAIF &1 olprinone ¥ 0] #1i| Bax ik (P<0.05), {HAEiE Bel-2 3
ik (P<0.05); b4k, UR 41 Bel-2/Bax HL{HFEAR (P<0.01), AS[E 5 & (¥ olprinone 5 HAS [F] #2 J3 T
5 (P<0.05), #HLt sham ZH, I/R 44 Beclin-1 ik F+75 (P<0.05), olprinone-L 41 . olprinone-M
2H Beclin-1 ik AN (P<0.05) ; IR 2 /Y olprinone fiff Bel-2/Beclin-1 FAE A [F] F2 B2 R#AIE,
{H HA olprinone-M 22 A Giit2F 5 X (P<0.05) ; [FIE;, AFEFIE Y olprinone A [FIFEE BT
LC3B/LC3A H{H (P<0.05), olprinone-M 2H LC3B/LC3A [LEJEH ., G B Sy BEsm Bl - F
MG ILEE, Ao RBUR S 1A=L 5 TR T RN B, A A R
YK, KA BVENLHERA G UL

(&R ] W%k 5 SD KRR 5 Bl - FESRM 5 AT 5 AWE ; Bel-2/Beclin-1
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[ Abstract ] Objective To observe the effects of olprinone on ischemia/reperfusion (I/R) induced
myocardial injury in male (Sprague-Dawley, SD rats) and explore its mechanisms. Methods Rats were
subjected to a 30-min coronary arterial occlusion followed by 24-hour reperfusion. The survival rats
were randomly divided into sham group (n=6), ischemia reperfusion group (I/R group, n=9), ischemia

reperfusion+low dose of olprinone group(IR+olprinone-L group, n=6), ischemia reperfusion+tmedium
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dose of olprinone group (IR+olprinone-M group, n=6), ischemia reperfusion +high dose of olprinone
group (IR+olprinone-H group, n=6). A MAP heart function analysis system was used to measure
hemodynamic parameters; TTC staining method was used to detect the myocardial infarct size;24-hour
mortality of SD rats was recorded; western blot was used to detect the levels of Caspase-3, Bax, Bcl-
2, LC3B/LC3A, Beclin-1. Results

which was significantly improved by pretreatment with olprinone (P<0.01), but systolic arterial pressure

Cardiac function in I/R group was lower than that in sham group,

(SAP) diastolic arterial pressure (DAP) mean arterial pressure (MAP) mean pressure developed in left
ventricle (P,..,) had no significant difference (P>0.05). The percentage of myocardial infarct size in
olprinone-M and olprinone-H group was lower than that in I/R group (P<0.05).There was no significant
difference in mortality among groups within 24 hours. Compared with sham group, the expressions of
Caspase-3 and Bax were obviously up-regulated in I/R group (P<0.01), whereas caspase-3 was down-
regulated in olprinone-M group (P<0.05) and Bax was inhibited by different doses of olprinone (P<0.05),
but the expression of Bcl-2 increased (P<0.05); furthermore, the ratio of Bcl-2/Bax decreased in I/R
group (P<0.01) and increased with different degrees in different doses of olprinone (P<0.05). Meanwhile,
compared with sham group, the expression of Beclin-1 was up-regulated in I/R group(P<0.05),and also
increased in olprinone-L and olprinone-M groups(P<0.05), but the ratio of Bcl-2 /Beclin-1decreased
in different doses of olprinone making statistically significant difference only in olprinone-M group
(P<0.05). Moreover, different doses of olprinone elevated the different ratios of LC3B/LC3A (P<0.05),
and this elevated ratio in olprinone-M group at median among groups. Conclusions Olprinone can
strengthen the cardiac function after myocardial ischemia/reperfusion injury, without leading to disorders
in hemodynamics; by regulating autophagy with anti-apoptotic protein, olprinone can make autophagy to
an appropriate level using the mechanism of autophagy to preventing the myocardium from injury.

[ Key words ] Olprinone; SD rats; Ischemia/reperfusion injury; Apoptosis; Autophagy; Bcl-2/
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B0 A8 IRAE R 25 LR AR, 4541 30 min J5 B
AR FVETE, WP — KT, 12h )5
PREGTEE S e, JRPETE 24 WY, HAETE
BRI 54 (1) sham 2H, KREITFI, DAL
SRR HREEHL, (n=6);(2) UR 41, KEZEHL,
ERTES B 14, (n=9)3(3 ) BE T LA =2
KEEEHL, BEFEES 0.2 mg/kg ql2 h, (n=6) ;(4)
WS fe b A, KREEFL, BEREES 0.6 mg/
kg q12 h, (n=6);(5) W& I kEHEH, KR
L, RS 2 mgkg ql2h, (n=6),
1.3 O ALThEER

O LBk I - T 24 h 5, FHO R RE 23
5 ( L RIRBHR A DR BRA ) ASColE
M PRSI 2F 48R o 4388 I R ER 20 e sl ok A A i 35
Bk, o35 E AT REINRBE A . A Sl ks
JE. RAEERENBEE | EEFFRAREE R
D WL RERY LI 35 1 2F 48 hr
1.4 DAEXEDLLITE

ODINRERIN Z J5, BUBGHE, 1% AP SCIR
W 4 mL A4 AT DKE VR, VR EE LA ARG R
ZUEYITHI( 1~2 mm J& ), ILAZA PBS 3 FRILAr,
IAGE R TTC, ZiR NACE 10 min JFHEUH . O 0E
R TP X g SR g e, AR Z L
WL, 20 X AR RO LB L X, e ifn X A g TTC
Yepl X IR D UEFEIX , COERESE Y 43 EL D
SHAAE X 55 il DX A
1.5 &R4HiE 24 h HIHFFEENTLE

24 h PIRAEARER S — IR TG B A 5 BT oG
25 24 h JE 0TI REZ HT A FE TS E A A A]
FET-ANEL + MLUIAE TR 24 h L
1.6 Western Eic £5#f

W SEWFRE GO LA 20, 40 i 2 ik i 2 At UL
RME AR, BCAEZEREN, EAKWIT
7 K I Caspase-3. Bax, Bcl-2, LC3B, LC3A,
Beclin-1 &85 133k . H Image Pro Plus6.0 [E1%
SRR, DL E RS 52 GAPDH 45451
R BEAE LR 8 AR 5 o
1.7 SitEH*E

K SPSS 22.0 SeitHdt, R IESE
o ST ZE SR R, AP IR R TR «
PRfE2E (xts) HATHETHAR, AFEHZ R A5 IE
BT B 2255 T HEBHE R ANOVA, PP
R LSD- Jrids, IR A bR, £

AR BCR R x C BRI, LA P<0.05
FHESHGHE X,

2 #R

2.1 BEEARHELMm - BEFRG O

SD K F#E 24 h 5, HOHEIIRES T R 48
IO I 3R B0 ) 2EdE bR, WER 1 R, 5 sham
20 A0 H, IR 4H Al I/R+Olprinone-L ZH A9 P, T &
TR, ZRAGE L (=291, P<0.01 ; 1=2.98,
P<0.01); 5 UR 41 #f &, UR+Olprinone-M 41 {#i
P FF 8 (12230, P<0.05). 5 sham 414 L, TR
ZH#1 I/R+Olprinone-L 41 P, Hh0 , 22 A Geit
= X (t=3.35, P<0.01 ; t=2.90, P<0.01 ), 5 /R 4
#H L, UR+Olprinone-M 4 fifi P, & FFE (1=3.18,
P<0.01), 5 sham 41 46 Lk, UR 41 A9 LVEDP &
FXEn, 22 %A it o B L (1=2.47, P<0.05) I/
R+Olprinone-M i () LVEDP & # F [ (t=2.36,
P<0.05); 5 UR 41 i I, UR+Olprinone-M 41 5
I/R+Olprinone-H #1 fifi LVEDP & & F & (¢=5.06,
P<0.01:1=4.34, P<0.01 ), dP/dt,,,:*5 sham 41 [L4%,
/R 4119 dP/dt,,, P & T B (.=5.24, P<0.01); 5V
R 4 #H &, I/R+Olprinone-M £H . I/R+Olprinone--H
Y dP/dt,, YA ARFRRET R (=418, P<0.01 :
t=1.78, P<0.05 ). -dP/dt,;, : 5 sham 4 kb #, /R
2H -dP/dt,,, FFEI H (=495 P<0.01); 5 /R4
#HH, /R+Olprinone-M ZH /Y -dP/dt,,, B BT+, 2
A G B X (1=3.34, P<0.01 ), SAP. MAP,
DAP. P,.., ZRIEGHITF=E L (P>0.05),
22 BEAREMOINBEEZERESLL

mE 1, 5 UR 4 (63.66+5.89) %,
I/R+Olprinone-M #1 . I/R+Olprinone-H 4 #J L
WL AE 8 T AR E 4 L A ) Sy (42.66£2.94) %,
(22.33.44+3.63) %, ERASIH»EX (1=3.13,
P<0.01 : t=6.16, P<0.01 ) ,I/R+Olprinone-L %
(65.50+6.83) %, 25 41t & X (=027,
P>0.05 ),
2.3 &4HiE 24 h WHEFEXELLE

W 2 Fis, SEER44LZ 00 24 h P EYHR A6 R
X, ZRTGEHE L (P>0.05).
2.4 BEARMASD - FEFOMRBRATEAR

Rix, EMRATEARRE

JH westerblot 92 E[J 3 12 43 At B3 3 I 4 %o 4
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Table 1  Effect of olprinone on myocardial ischemia reperfusion model in SD rats(x=s)

bR BRFARL B - PR BESRAGIEA RS kobRiEg RS ekEREg
SAP(mmHg ) 91.79 + 2.81 83.99 + 4.683 80.43 £ 5.17 85.91+7.58 8739+ 6.418
DAP(mmHg ) 79.14 +3.34 63.48 +7.81 51.03 £3.82 53.66 = 7.60 58.71 = 6.87
MAP(mmHg ) 84.99 +2.68 76.50 + 6.111 64.00 + 3.85 70.01 = 8.54 73.16 +7.28
P, (mmHg ) 100.13 + 6.12 7778 + 6.41° 75.07 + 4.96° 95.42 +3.83" 87.49 £ 4.73
P, (mmHg ) 10.65 + 2.28 30.30 + 5.09° 29.27+1.97° 11.67 +3.33° 2432+575
P, (mmHg ) 56.25 +2.65 50.33 = 5.80 53.17£2.85 49.44. +4.72 5437 +5.75
LVEDP(mmHg ) 3279 +2.49 45.06 + 3.83° 43,56+ 1.88 20.00 + 4.41° 23.51 +4.26°
dp/dt,,,(mmHg/s ) 3333.73+513.59 1348.29 + 88.67" 1 268.98 + 146.24° 293451 £372.00°  2022.43 +201.43®
dp/dt,,(mmHg/s ) 3198.93 + 578.08 1163.23 + 196.06 1229.32 + 188.52° 2537.95+279.28° 1784.50 + 171.03°

7 :SAP (W4 JE ), DAP (FF9KIE ) P (ZEETRARKIEIE ), P (ZET/NEIEIE), Poew CEFHZEELIEIE ), LVEDP ( Z£EFFIKEIE ),
+dp/dt g, (2 RS BT RAREAR ), -dp/dty, ( Z2ZEE S PR R AAELE ) 5 55 sham 4 HAL, *P<0.05 5 5 IR 44, "P<0.05

TERARIR W, 4588/ sham ZAHLL, U
R H W EHEN T Caspase-3 #ik, ZRAHITHE
X (3.44 £0.47, t=5.58, P<0.01) ; olprinone-M £H
Caspase-3 #3154 (2.00 £0.52, r=2.06, P<0.05) ,
ik F I/R 4 ; olprinone-L #H . olprinone-H 2 3£ &
N (2.77+0.42, t=1.06, P>0.05;2.51+0.47,

=140, P>0.05) , 2 % LGt % & L. 5 sham
ALAH L, UR 46 fif Bax 335 4 (4.0610.25,

2 KK 24 h NEPRIER

Fig 2 Rats mortality in each group within 24 hours
t=14.35,P<0.01 ) ; olprinone-L 4. olprinone-M
2l . olprinone-H 2 T I Bax ik & (2.16 +0.61,
t=2.903, P<0.01 ; 2.74 £ 0.66, t=2.01, P<0.05 ;
1.65+0.55, t=4.26, P<0.01 ), % sham 41 # t I/
R 40 [ Bel-2 ik (1.17+£0.06, 1=2.92,P<0.01)
olprinone-L #H . olprinone-M £H . olprinone-H 2 HE
AN TR R B (9 4 F Bel-2 %636 (1.62+0.13, 1=3.15,
P<0.01; 1.46£0.13, t=1.99, P<0.05 ; 1.82+0.39,
t=1.97, P<0.05). H Bel-2 5 Bax & [ £k 1H5H15
1 Bel-2/Bax Lt {H, 5 sham #H #f [k, /R #4H Bcl-
2/Bax [t 1H F%& Ik (0.33 £0.03,/=21.5, P<0.01) ;
olprinone-L 4. olprinone-M # . olprinone-H 4
oAk PRAS AN F AR B A, ERAGIE X
(1.13+0.31, #=2.78, P<0.01 ; 1.46 + 0.25, ¢=2.24,
P<0.05 ; 2.60 +0.57, t=4.80, P<0.01),
2.5 XfKFERERM - Hi#EEH Beclin-1 Z8. Bcl-
2/Beclin-1 tbf&, LC3B/LC3A LLEAIZ MM
AU VBB BYE 43 L - BVREAE DX 5 e X (9 e . B KRB Y sham #H Beclin-1 & 1 K *F L &, VR 4
Oy B, - FEEE ORI ;5 S (0 23R A Bl s TS E X 3, Beclin-l B [ £ X & 7 5 (143« 0.06,=2.46,

S, 2 R B+ BAEBCIE 5 2 (1 4R BE BB . B . . ,
Means + SEM %77, 5 sham 41 H& . P<0.01: 15 UR 41104k 5P<005  P<0.05) ; olprinone-L #H . olprinone-M #ZH Beclin-1

A i =N 4] =
B AR ILBSERRE A (%) 19 3R G5 K T UR (246044, 12250,
Fig 1 Percentage of myocardial infarction area in each group P<0.05; 2.80 £0.75, t=2.194, P<0.05 ) R L BEHG
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A : Caspase-3. GAPDH [ & 5% & 1% I Caspase-3 5 P 5 & [
GAPDH [ [Lf8 ; B : Bax. GAPDH (% @52 K% ; Bax 5 NS E M
GAPDH [J LM ; C : Bel-2. GAPDH 4 %814 ; Bel-2 5H&HK
FH GAPDH /Y Lt {H ; D : Bel-2 45 Bax 9 H Ao %040 LA ks R,
5 sham ZH HLER, °P<0.05 ; 5 IR A IbEE, °P<0.05

B 3 R[EIF Y B ) R X A2 R T R A R R
Fig 3 Effect of different doses of olprinone on the expression of apoptosis
related proteins in each group

112775 X, olprinone-H 20 3 ik & & (2.23 +0.68,
1=1.263, P>0.05), R4 it2%E L. H Bel-2
5 Beclin-1 £ [1 3% ik 1153 1% i1 Bel-2/ Beclin-1 [t
{8, 5 sham 414, IR 2H Bel-2/Beclin-1 FAH A
A F% K (1.22 £0.44,6.=1.37, P>0.05) ; olprinone-L
4l . olprinone-M 4. olprinone-H 41 i 4t B fii
HOKN [6] A2 BE B AR, {2 2 A olprinone-M 4 2% 5
H 4 it % & X (0.89+0.69, =146, P>0.05 ;
0.63 +0.13, =2.50, P<0.05 ; 0.87 +0.20, ¢=1.86,
P>0.05). H I Sham 41, IR 417t & LC3B/LC3A
e fH (1.36 +0.31,6=1.59,P>0.05 ), olprinone-L 2 .
olprinone-M £ . olprinone-H 41 LC3B/LC3A It H
391k (3.84+0.52, t=3.92, P<0.01 ; 3.22+0.67,
1=2.50, P<0.05 ; 2.53 + 0.58, 1=2.36, P<0.05), 2%
SAH SR IT ¥ E X, {H olprinone-M 41 LC3B/LC3A
L.

3 it
AW I - PP O LA AR ey L A

FITR A= A A 20, g Lt A RO LAY SR ™
VOIS o JULZ P R TR 1 I AR T N AR
PRV g A ] WY Al eACS dt A - FERRE B 4 A0 L)
BE, BT T, AT A R DA

A : Beclin-1. GAPDH fY i % & 1% A Beclin-1 5 ) & & H
GAPDH [ [t ; B : Bel-2 5 Beclin-1 A Lt ; C : LC3B. LC3A
A2 A LC3B \LC3A Y LA Bl L) Xts F7R , 5 sham 4 HU#R,
*P<0.05 ; 5 IR 4114, °P<0.05

4 ASTR T A 1 B g ok A% A A O 2K 1 3R 3K ) Bel-2/
Beclin-1 FLAEAY5EMA

Fig4 Effects of different doses of olprinone on the expression of
autophagy related proteins and the ratio of Bcl-2/Beclin-1 in each

group

LRI - FEEER A S RBOL 1w,
WU sh J2E2EL, R e G e, B
WL 259 RE 1547 S 3 LA DD BE . A3 Jnc
WIARMEAAFRE . BB i sh 1 AR e E e, A
O D BB s B e T LIS IO NE Py (22
FI R KRR, +dp/dty, ( ZE£ZEE K ETHE
%), -dp/dty, (ZEFEITRRTREELR ), F
15 P (2 f/NRJETE ) .LVEDP ( A ZE&FKETE )
SO N ET DIRESE bR, A BUTE R RUR e,
A] BB A IE N S &7 sk D AIUE S AR O
5 Ik r A e B A G PO, BRI S o X afi, R S e R 1
i, PEAR B T mT DIBASR BRI - P A
WLIRE, AeFBUNFs) 2L

PO LA AN T FEAE B i, O L2 B O
TR HEAL T RS BT HR 3, Gk 67 feg sl O ALk
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i B WFFEIN A BeL-2/Bax FAR X8 774 th 5 7
FH BE2 BRI A T BT ARG Bax . 358 Bel-2
FEk, NI BB - FEREE O LA T B
BEAE, AR E T T A A AN Bl P R TSR F
caspase-3°" 5 76K L IF RS AL B I - FEVE TR AR o
WAESE, FHWT caspase-3 fEs A2 FEFERG BV, 4%
TR % B0 R 7 A I A BRAE M 42 98 T 2 1 Bax Al
Caspase-3 ik, HMPUM T & T Bel-2 Kik, £
f= Bel-2 5 Bax A HUAE, R B Tyl o )7 15 {1
W APUR TG ST, SRR LT AR
EH.

H W JE — A A AR, EVLAR S Bl
SE, BRI, YL S B R RS, AL AE
TR HP X N B B8 ) R 2 R ) 400 i 1 AT R
i AN FRAE IR A P20, A S UE S KRR B
JUE 2k fale o - PV S AT DL A S B
.3 WO AL ASHe o 7734 463 4% B BB TG 1 g Yo
VR Y B B A g 2 O LU, I B T
PRGOS AT RE R Y A WS 24K Rk
BARADIERER . Besh, AWES#E Tz EA
EEEmERAR, AW A A7 T A0 e e A AR e
JHT-2E 1 Bel-2 FlFH W2 [ Beclin-1 Z 8] (1)~ ,
Bel-2/Beclin-1 &5 Wy A W57 15 19 B2 AR E, Bel-2
T REE T Beclin-1 45 A W& 4K, Byt A
W B AN T B B 9E % B Bel-2/Beclin-1 HAE
T VA AT i K BRI RE SE B AR 20 B, {H Bel-
2/Beclin-1 ZE0> ULHH I, - P 7 H O AFF 52 e G
S B ) B A fd Bel-2 5 Beclin-1 (1) Ho R
/N, Bel-2 figidid 5 Beclin-1 AYAH B AEFHESY H
Mg, A v A S At TS, RRBRE A
AR IE

£ £ X Wk
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