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Anti-arrhythmic mechanisms of sophoramine

YAO Jian-An, ZHANG Bao-Heng

ABRSTRACT Sophcramine (SA) exerted an
inhibitory effect omn arrhythmias in rats
induced by aconitine and coronary artery
ligation, and elevated the ventricular £i-
brillation threshold to electrical stimulation
in rabbits. SA 98 pmol/L decreased the
speed-up cffect of isoprenaline on sponta-
mcous beating in rabbit isolated atria., with
the dose—effect eurve being shified to the
right and the maximal effect being inhibit-
ed. SA 250 pmol/L enhanced the contrac-
tile force of the isolated rabbit atria, but
had no effect on the contractions of rabbit
aorta strips induced by high K* and nor-
epinephrine. In isolated guinea pig veniricu-
lar papillary muscle, SA 25-100 umol/L
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greatly prolonged the action potential dura-
tion (APD) and effective refractory period
(ERP). SA 75 umol/L prolonged the APD
of rabbit sinoatrial node cells and reduced

the spontansous excitatory  frequency
(SEF),
KEY WORDS sophoramine: arrhythmia:

action potentials; heart atrium: aorta; sino-
atrial node: veniricular fibrillation
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MATERIALS

AR, KR KR, RHBREEISHE
##, ?IRA.

SA(H# 5, ZEE T (quinidine,
Qui, BAFIRZHE]) LBLER(EE

E Merck /5], HE SRS IR #E (isoprena—
line, Iso), i 24 /R (propranoclol, Pro, Jk#
W& ), BEREAREFE LB ENNE, ZXE
TP, B B Bt F(amiodarone, Ami,
3: [ Labaz ).

METHODS AND RESULTS

MR SRS50R, 4k E20.5+SD
L.dg, ¥R ST HERGiv SARLD, XK
74.7 mg/kg, LD, B 95% EHTE{Z M H 75+
7 mg/kg,

Rt RENRER

VG kb HERF B h KR
40K, kE\250+128, AHd448, LhrE
1g/kg ip FBF, 4 Hiiv SA 10 71 15 mg/ke,
Ami 7 5mg/kg REFXENS, tminj5E %
iv 0.001% 33L& 0.8 pg/min, & B B =,
SA #f1 Ami 5 ARBREXRLELE TIES
SLagE k34 NS X A9 BRE(Tab 1),

*B20H, MHE261+138, 54 N2
#, —# I SA T5mg/kg ig, 12h— i, 2
3K, B—H P HFENS g, HI3XkigH
1h#{TRTRER., SR SAlgd H U BKER
#MVP), M0 EI (VT AL E 4 Bi(VF)
FRSLWENRI BARE(Tab 1),

2 Ak Rk ke TR K

e

Tab 1. Effects of sophoramine (SA) and amiod--
arone (Ami) on aconltine (0.Bpug/min) -induced
wveniricular premature beats (VP), wveniricular
tachycardia (VT), ventrlcular fibrillation (VF)
and cardiac arrest (CA) in rats, m=10, x+SD,

*P>>0.05, **P<0.05, ***P</0.01 vs normal saline
(NS),

Drug Aconitine-induced arrthythmias (peg/kg)

(mg/kg) YP vT VE CA
iv
NS 2542 2643 3645 4537
SA 10 29-43*"* 3343%"" 384+4" 536"
SA 18 20+4*"" 37X5""" B1-L10""* 73L16"*"
Ami 7.5 30+4"*" 36+5°*" 52+ 12°** g5+30°""
ig .
NS 2843 34t4 4447 58112
SA75x3 33+2*** 40144 52+£9** 67118

#ly KE 50K, hE336+34g, 545
#, kBt £ 560mg/kg ip B B, 5 Bliv
SA 7.5 fi1 10 mg/kg, Ami 7,5 mg/kg,Qui 5 mg/
kg BEFE NS, £% 5min 5, £ A TR
EUTHE, TAELETHE 1nm 4 FH1A
ERETREY, E2CE0nn RH A KN RE
DEE, MERBTEE®. SA 4 k&L
B, 2SR, VT £ BREMmLE
EEHENAE B E N B AR P P<0.05 5
0.01), EHX VIENF L HBEW 5
Ami §1 Qui 4 £ RIEF[(Tab 2),

S Qui WARESLERE S = E5%
MEESHEE, FNFEARE 1-3 min J DI
.

3 AR owE KW EVFT)V8 # w5
%, E 2.5+0.6kg, ZhIH 1 g/kg iv i
BE{EE, THKEEIERDEIICRIE
wHOME, EATYEEELTREELE, #H
£RWERE TRORE AERSBEFLEERET
EEEmM(EARKEELen), 47 X
0.35ms, 3k 30 Hz MIE 7 i ol 3,
BA5EEMRh 58, AR 5-10min, 52 EE
KIBEO0.5V, ML H VFT, BAR55]
iv SA 53 7.5 mg/kg, Ami 5mmg/kgf %
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Tab 2, Effecis of iv sophoramine,

[ ——

Tetal number of

317

amiodarone and quinidine on erthythmias afier acute <oronary
artery ligation in aneesthetized rats, m=1¢, ¥+SD, "P>>0.05, T P0.05, TR0,

Dose Duration Duration of
Drug (mg/kg} ectopic beats VT (s) YF (s} arrhythmias
(0-30 min) within 30 min
Saline — 1193+ 402 86153 28+ 45 759198
Sophoramine 7.5 540+ 246" 38+ 30*" 12 420" 370+ 220%**
Sophoramine 1 30T L zed"tt 1818 613" 436+ 241"
Amiodatone 7.5 347+ 154 19+34**" 3+8° 2484 67*""
Quinidine 5 412 x 499™** 28 +44"" 11" 328 +192**"
Fab 3. Effects of sophoramine and amiodarone

pretreatment on the left veniricuiar brillation
threshold (VFT) to electricel stimuilation in rab-
bits. n=§, T+SD. "**P<0.01.

Drug (mg/kgy Elevation of VFI(V)
Saline — 0.1+0.4
Sophoramine 5 2.9+1.1"""
Sophoramine 7.5 F.3+1.4"""
Amiodarone 5 4.2+2.0""°

AEENS, 10min |5 #EE W VFT, HI &
TSP ORI VET FEHREE. &
HEHE, ATSAfAmI[F, VFT Bt
AP TR E(Tab 3),

FMERCBERBINERRENOE
BN

1 stlsoeid FLECHEAGLNHR
2 Fh R, (KFE 2.420.4kg, FHLAH,
Wi, HBRALERR, EESH 20ml il
95%0, + 5 %CO, R-L #&A9# % th, 32+1C
SER 1 h REE Iso X405 B K 8§ S ERN
BREBE-HRE. FERER, S BN
SA 98 umol/L = Pro 0.34 pmol/L, 10 min
JEEENE Iso - 7Lk (Fig 1),

M Fig 17 JL, SA {§ Iso i 3 E&EH.L
BERBIAREARSE, B-ECR h &b
#, il Iso i K 2% B2, Pro fii{# Iso
#EEELERRRSAENERRS, HE-
B 2T 1L .
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Filg 1. Eftects of sophoramine (SA) and pro—
pranoloel on the dose—effect eurves of isoprenaline
in spontaneously beating rabbit atria, (o) NS,
( m)propranclel 0.34 pmol/L, (x)SA 98 pmwei/L,
n=5 XxXSD. **P<0.05, ***P<C0.01,
HEERELFHHRE, HTHE1oms, (X
1.4Hz, 2 EHRBENER KR 05
W N ZHREJHPHISRRNET, sk
VEEE /S AN SA 250 umol/L, W 2 I B A
., BPEHBERANASEENSELANE
(Fig 2), LRI, SA HE.0 5B M KH
N AR HEER.

HEERRENRED KK ENEE %
MEEoh N i, KE 2.3+0.4kg, T3ME
3E, EXBEEzhik, BY HE 3 x 40mm ) 5 fE &K
%, BT 32+ 1CiaEth, £ LD #EES
GEE. F#2b s, 408000 A KCL 23 mmol/
L & NE 5mmal/L, Wk k. o
BRER, B9 SA osumol /L % H
& NS, lomin [FH{RFEFEEEN KCLE NE,
WREEHREDTEN. 5 SA SXHHkkEN KCL
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Fig 2. Etiect of SA on contraction of the isolated

rabbit left atria. (o) NS, () SA 250 umel/L.

n=7, 215D, All P<0.01.
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" WNE SRS TILSHBEARTHDZER,

T s MWL S bR B % 0 5 & 4 Bl £ R B
]

1 RBREALCEL KR % &
50 Rk Rk H 2571348, & Lib
¥, Bl BIRGEALRIGE. BRAS
TS 95%0, + 5%CO, i 2t & KA A
M, SRR ARG VLR B B AR O B T R
FIERBE LR 5, MRS REE

Tab 4.

B E M S Em &k, & HsSA
25 umol/L B & /HHAWHE (ERP) (P
0.05)s 50 umol/L {6 zh{Ed fiF B 2E(APD,,,
APDy, ), ERPJ F & B & B(PLYER(A
ERP/ AAPD>1), 33HEEH RSP,
100umol /L i R T {L B 4 8 B, APDy, {1
HHEH(Tab 4), {HSAXME E B R(RP), 3
TER M BEAPAYR 0 iR A F T E RV aw)
W50 e B,

2 HEKLESHEHmpYEL 3@
HHeh HI0H, $E2.7+0.3ks, HEEE
AR, BAFEL 95%0, + 5%C0, i R-L
WERKED, BRE 12h 5 HEBAFHTE
&, RAEELA RS ENaE, FREIERL
RERBSBNCRE T SAQIE MW 5 {E
BEArZE, H5 SA T5umol/L T {#EEEE
#Hla APA RN, APDIE{, HEMEWHESR
(SEF)REfE, Wik 10min 5 42 8 & R #&
5B A HRTKE(Tab 5),

DISCUSSION

SA LA FEA— R AR 5 H1ID, W

Etfects of sophoramine on action potential of the isolated guinea pig right-ventricular papillary

muscles. Number of samples in parentheses, T +SD. "P>>0, 05, **P<C0.05, *""P<C0.01.

25 pmol /L (10)

50 umol/L (12}

100 pmol/L (10}

Parameter

Before After Before After Before After
APA (mV) 129+ 4 1304-2* 130%86 130%8" 130+6 130+6"
APD,, (ms)} 221438 2321 38" 238324 254327 236t 17 258 £ 30"
APD,, (ms) 2644-39 284427 279123 3044-26*" 287123 3321 28"
APDy,, (ms) 287 L 44 3114-45" 286125 8244 28" 307321 356434
ERP (ms) 2523-33 284 32" 256126 20242974+ 275120 328237
PL (ms) 13931 1503+30" 136122 159427 * 1424737 166 +21**
SP, (mV/s) 19338 288 68" 179+ 39 1854-44* 184+ 85 2104 48°*
SP, (mV/s) 13054330 10063 267° 1668334 1385 260" 13484338 1043233
Vaur (V/8) 270331 271%30" 238140 2303-37" 258445 254+ 41"
RP (mV) - 92343 -9243" -89+ 4 —903:3" -9233 —-g923+3"*

APA, action potential amplitude,APDy,, 51, 100 3+ action potential duration of 50%, 90%, 100%; repolari-

zation, ERP: eifective refractory period, PL, plateau length, SP, :

slope of phase 2, SP, : slope of phase

3, V men ' Mmaximal depolarization rate of phase 0, RP. resting potential,
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Tab 5. Etfect of SA 75 pmol/L on the actlon
potential of the Isolated rabbit sino-atrial pode
cells, n=10, X+5D, *P>0.05, **P<{0.05,
0001,

Parameter Before 15 min 10 min after
drug after SA washing
MRP (mV) 53+7 B4tT* 52+6*
APA (mV) 56%5 625" 57+6"
APD (ms} 166113 183+ 16*" 170+11"
SRRP,(V/s)0.114+ 0.107+ ¢.112+
0.022 0.022* 0.022"%
Vioas (V/5)  4.1%0.8  4.74£0.7* 4.330.8*
SEF (bpm} 1504190 13748 143+8*

MRP; maximal repolarization potential, SRRP,,
spontaneous depolarization rate of phase 4,SEF,
spontaneous excitatory frequency,

1/15-1/7.5, # A B4 O 8 k% # 0 Qui,
Ami, gD EER2RME
{EH, 1T SA MB|AELEWRIET, BEELER
Hin APA ¥R, #RyEFENKRESFER.

SA W ANFELEDR, UL . Sl
EEL2MEARFRHOLERY, EXELEE
BRENED, BERUETEXEFERRAR
HIED, B SA FhiEESEEA, TarE
& Rei AR R R AR LR R SA
RO EEEEFHSEAN B Ami H{EL,

SA {& Iso hi#E ARG LEE & ] 5
REAESE, HORHERKAR, soE-$%
AHA2IEFITEHE, HASAR RS
HHB B ZFETRERR, v fExYLE T i
ERAHIESRSHIER.

w K* 2 NE 5| 2 i E30 Bk & i 5512
T8 5 A R AR S W B (PDC) & R R M M 5%
TIB(ROC)FH ik, fif Ca’* ;i FF B, £
1 SA %75 K* f1 NE 5] #2 89 =3 LW
AR Em, 0 SA GHSREIER.

SAN KREZALMINTRESERE
MAesh{FRMRBEWS Ami 48], T E A E
+ APD in ERP, g8 SEF, #$: Vaughan Wil-
liams 2y 225, SA BT 5 3 BN EAELEH.
{8 Ami i SP, 310, SA {§ SPs (&%, MWEF
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=& 1 E, SAT fk %8 o FE K ERP, &
AERP/AAPD>-1, JATIITHri7iZ 8 B, THER
Lo E o,
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