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Prevention of sinomenine on isolated rat myocardial

reperfusion injury
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(Department of Pharmacology » Bengbu Medical Col-
lege, Bengbu 233003, China)

ABSTRACT Acute myocardial ischemia and reperfu-
sion injury of rats were produced by ligating the left
coronary artery for 15 min and reopening. The my-
ocardial calcium contents were increased from 3.53
+0.58 umol/g dry wt in sham operation group to 6. 02
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+1.19 pmol/g dry wt with reducing SOD/MDA ratio
and showing ventricular extrasystole (VE), ventricu-
lar tachycardia (VT ), and ventricular fibrillation
(VF). Sinomenine (Sin) and verapamil (Ver) infu-
sion 15 min before ischemia attenuated the elevated cal- '
cium contents to the level of the sham operation group, E
increased SOD/MDA ratio, and produced antagonistic
effects on VE, VT, VF. These improvements indi-
cated that Sin, similar to Ver, prevented myocardial ;

injury by lowering intracellular Ca®" accumulation.

KEY WORDS sinomenine; verapamil; myocardial

reperfusion injury; free radicals
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BE 4L i RO 20 SRR 3 ko R S O LR UL
15 min J5 EH TR TEEE, HOUSERH b
#463. 530, 58 NF6. 024 1. 19 pmol/g dry wt, I
% SOD/MDA &f, VE, VT, VF R4, BRIVATIS
min M VE 7 B (Sin ) 1 48 HL K (Veer) T .0 LA &
EBE hEETLA KT, SOD/MDA F+, HXHL VE,
VT, VF. ¥ Sin X H#EERGOBGIER S Ver
HL, T Bl R A P A A i P S SR AR

@A EEER dERONOK, ONLEMERY B G

#H BEB) (sinomenine, Sin) & & E M 7
(Sinomenium acutum (Thunb) Rehd et Wils)
REP > ERLH —FEDW, RAERERED,
RERAE OHERE D, PHBT o 24 RES N
AR, X B £ AH DL T 45 15 HT R 4E S bR
% (verapamil , Ver), {H Sin X0 L7 3 145
HEEBE TR ARE. A CWEE Sin X B AR
ROWLF M TE R 9 BUB 1R A A0, BB
£, “AEs, SETREN, IS Ver LB, B
it SAE R AL

CH,0

Sinomenine

MATERIALS AND METHODS

% sin B ERRFEY LS HOTE R4
Ver (REEFIFHIZE, #5811203). AL HZR
(E¥giR ) — T, #t5881229). @ & 1k ¥ LG
: (superoxide dismutase, SOD, Sigma, s-8254). JH#
BETRBRAE S, HMZGRIHR AR KL E.
. ZRHGEFEHEREEME Wistar KE92H (W
FREBER LW LR SW AL, HE271Es 268),

HEFES. 8 kPa, Wi 6—8 mlemin .

il £ Langendorft’s /0>, B A95% 0.+5% CO. /]
Krebs-Henseleit (K-H)WIFZEME, pH 7.4, 37 CH#
¥ T B AR 4 1
FEOZEEMENKES b, ERO0RTHE. EA
LDEBRE T2 mm dhdkétr, F5/02228 % 0k L LEE
T, NitishBk R4S 4. FaE 15 min 545 FL A /AR
Flk, 15 min 5 BYWTEEFLA AT L 10 min.

LW RN H64.  thEEFLA (FEA TR B T
THELRLETL, K-H WIFLELMEA0 min); W A K4
MNEGA R SR BN K-H W& AN F WK E Y
K-H MR M 4L CIF B e 4. &2
W Sin 4%k 27, 82, 270 umol-L™'; Ver 0.1
pmol-L ™"

LR G, BUT 0N, B R A iR R B KT
WE, BEER LA, TEREAEA. REEEKX
DR B WL FE K 45 1096513, 100X g B 10
min, 0. 2 ml BERARHARE M ZREC W E N R
(malondialdehyde , MDA ) & it , ol A4 b i Wi F Bk
KA e W E SoD Y&

W5 I B “ A 45 » 857 A0 10 m1 4°C Y TRE5 ot
VR (& REREO0. 35 mol «L ' FIZH & RS mmol-L ™', pH
7. D) EEOEERK] min®. B R HEER 2RO,
THREEE, AMRATARESBROIARET
WA, T PE-T038I JOE R TR 4 X6 B, L7
424. 0 nm P4 I GE “ A0 45", 285. 2 nm K I E A
Fae " & &

RESULTS

Sin B HREFOBEEENRm X AKX
RYEEZRWVE), E#HWVT), EW(VF),
5wk —3. Sin f1 Ver FHRMALFT15 min 3
AL R O R A E®E. Y Sin
W BB T 270 umol -L A 524 34 VE, VT,
VF. 4. Ver 0.1 umol L' 5 Sin 82
umol -L "M 4548 VF Frgknt [ ALK VF K
1. Sin 27 umol L ‘B XML TG NE (Tab 1).

sin MM EETON B BEHBmE Xt
M4 SOD {itE B E KT h4E L4, MDA T
B ZEE T hes4L4l, SOD/MDA H0.65, 24
F LA (1. 28)1/2.  Sin 41 SOD &L S
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Tab 1.
chemia-reperfusion induced arrhythmias in isolated rat

Effects on sinomenine and verapamil on is-

hearts. x+s. *P>0.05, "P<0.05, ‘P<{0.01 vs
control.

Drug, Incidence (%) of Onset of Duration of
umol+L ™! VE VT VF VF/s VF/s
Control 27 100 100 100 19+20 588+37
Verapamil

0.1 6 67 50° 33 - 203+128° 380+113°
Sinomenine
27 11 82* 64°. b55* 16+11*  540+104°
82 9 56° 33 33 88+33° 4474 150°
270 7 0° 0° 0° = &

FrEE4, MDA S RAET X R4, BEE Sin ¥
B 27, 8238 hn %) 270 umol + L' B}, SOD/
MDA 4% 3l & 0.89, 0.94, 1.14; Ver #H K
1. 16, ViBH Sin 4 ¥ BE 14 b i ok 1L 78 28
it LA R o AL B9 4E I (Tab 2).

sin 3O “ARRES”F0“ RS S AR
o %t B LR LGl A T A R ey Db S5 LS. 53
+ 0. 581 N F]6. 02+ 1. 19 pmol/g dry wt, >
FUL“dn a5 B b D S5 L4 25. 7 4. OF R %)
18.94+ 3.0 pmol/g dry wt. = Fh¥| & Sin
Ver Al B E W B A OUL4 K S BREE O
ZEALAKE, DU MEs” & B TS E S

Tab 2.

27K, W] 55 3 RO L 40 B " R A
MagE” % 5 (Tab 2).

Sin XL B EEOCENER O
fasE e, A7 A KROCEBEAKR, &
WELXRBETH, MESHLHEMER, O
ik —5 T, BREILERELCERRYE. #
=4 Sin FIEAK Ver ATE LR ER M BE
FEAR O R, e ORI MBER X RA, §
R OEHFE—S TR Ver 0.1umol-L7'R
Sin 82, 270 umol-L ' 5X} B 2 A B ¥
HER(Tab 3).

DISCUSSION
AL REZHE, LEERTMA Sin
B Ver, T[H]RFREMRFEMEORRERER,

H4E%E VF LR EMIER VF ERE, Sin
5 ver Xk RS O R F o 1 45 45 1 TR R
FAAE L

MDA RN, SOD %14 Ik a8 R it
TEEMBERR; A8 20 EERSEL,
MG FIThRE, SIE4MIET:, HST4E
HEEEBRHZAHT; R, O U5k EE
T 51 40 M P 45 5 £ A RO LR A SR B Y —
AEERE. 535507 8 2 BE A5 5 R A

Effects of Sin and Ver on contents of MDA, cell calcium, cell magnesium, and SOD activity in reperfu-

sion rat hearts. x+s. ‘P<0.01 vs sham operation. "P<(0.05, “P<0. 01 ws control.
Drug, MDA, soD, SOD/MDA, Ca'ty, Mgtt,
3 Rats Rats
pmol<L~* nmol/g dry wt IU/mg protein % pmol/g dry wt pmol/g dry wt
Sham operation 169+ 16 2.1640. 36 1. 28 12 3,.93:40. 58 25.7+4.0
Control 218+17* 1.4140. 44° 0. 65 11 6.024+1.19" 18.943.0"
Verapamil ;
0.1 1804 12° 2.08-+0. 21° 1.16 6  3.5640.58  25.44+42.%
Sinomenine !
27 204+22° 1. 8240. 29° 0. 89 11 3.88+0.74° 23. 7T+4. 2
82 198+17° 1. 8540. 22° 0. 94 9 3.7840. 43° 24." 1 E 0
270 180+12° 2.0640. 34° 1.14 6 3.624-0.67° 23.8+3. 6°
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Teb 3. Heart rates before and during coronary artery ligation and reperfusion. x+s. *P>0.05, *p<0. 05,
¢p<0. 01 vs pre-ligation. ‘P>>0. 05, ‘P<0.05, fP<0. 01 vs control.

Heart Rate, bpm

Dr
Be ’-1 Rats Pre-drug Pre-ligation Post-ligation Reparfusion
pmol L 5 min 10 min 15 min 5 min 10 min
Control . 17 2321425 229418 189429 168434 162+34 VF VF
Verapamil
0.1 6 230439 171+ 38° 156-£36™ 11626 974 24 126+ 24° 1234-87"
Sinomenine
27 3l 236435 1974344 179431 176432 150+ 36 1314+39° 1434 35°
82 9 2297k 38% 1794 34° 158+ 34™ 147436 142436 130+443° 1334 44°
270 7 249438 1964 22° 154424 139122 131+29* 126+ 24° Tar=-87

b0 UL ke I BRAG E AE AR R . Sin
Ver AR{DL, T Uk 0L R O LS R 4R, OF
B T EAIE R, AR LR, WA
Sin 27 umol ‘L' B A FLF METE UKW 1EA
TR OV IS8, HET Sin Xk I 7 M T

S 1 T A R ot K ok o
SR 5 A A L AE P 45 3 4.
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