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Anti-arrhythmic effects and electrophysiolog-
ical properties of Ophiopogor total saponins

CHEN Min, YANG Zheng-Wan, ZHU
Ji-Tian', XIAQ Zhuo-Ying*, XIAO Rong?
(Department of Pharmacology, College of
Pharmacy, West China University of Medical
Scietices, Thengdu €10000¢. China)

ABSTRACT  The arrhythmias induced by
chloroform-epinephire, BaCl,, and aconitine were
prevented and antageonized by Ophiopogon total
saponins (OTS) whicli were extracted from the
root of Ophiopogon japonicus (Thunb) Ker-Gawl,
The incidence of ventricular arrhythmia produced
by ligation of the left anterior descending coro~
nary artery was effectively decreased without
any changes in the hemodynamic indices of dogs.
The electrophysiological effects of OTS in vivo
and in vitro were studied by means of contact
electrode and intracellular microelectrode tech—
niques. The results showed that OTS shortened
APD,,, APD,,, APD,,; decreased APA and V..
of both monophasic and transmanbranes action
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potentials. OTS also increased the ERP/APD
ratic and prevenied or abolished the arrhythmi-
kinegis provoked by ouabain and acomitine. The
anti-arrhythmic properties of OTS lead us to
draw an inference that the anti-arrhythmic
mechanism may be related to the blocking of
sedium and calcium chanrnels.

KEY WORDS Ophiopogon japonicus: saponins,
arrhythmia; coronary circulation; action peten-
tials; aconitine; calcium channel blockers

WME =228318.0TS)10 me/ke  iv A,
A5l CHCl,-Adr, BaCl,, Aco AR 3% %4 BG.0 20 %,
SR R S 24 h B e O Sl s ey
TS EFE STETY . HEDIIRKRI 0TS 15 me/ke
A B A S PR LT BT Viaa. SR H APD,,,
APD,,; OTS 50 pg/ml (& 5k B #4525 BEEh
fERB L] APA, V... HHEFEE, APD,,, APD, R
#5356 [ ERP/APD Ty,
RN E5 Bm LikEs SRRER
HERL{rs L3, 95183 B

2 & [Ophiopogon japonicus (Thunb) Ker—
GawldZ MRS (EMH, BEwhE s
EERLZ—. HETBEETESHESECI
e I ke SR A5 B4R A 1020, M o 1] T e AR AT
T, TTIRBE BNK X2V 1R WO R
BaCl,, I3J.5(aconitine, Aco)iF ik HL
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SHEFWRWELUHRERY, BEsMbRLE
KELZAOLBET TR AR E., £
WIS T % % & 2.5t (ophiopogon total saponins,
OTS) #f % Fhik it R% W BM 3BT
FeFl, H{EFAZAMARET EEMA RS ANE
T OTS 7f #5148 S {E L AL (MAPY R BR R, 3L %
A LA B BE R 2 AT L A2 (TAP)Y iR fE ( APA ) |
BB K (Voax)s EHR 10, 50, 90% .Y
APD,,, APD,,. APD,,, $EH{r (RP}, &
AN M CERPYRYRZE, $739 T HitL@as
PR ELAE B R,

MATERIALS AND METHODS

OTS BRI H A AT RE, ANEEL
WTFBERP SEED., SR B FHERE
F BETRKZAEE, BEFER 4H80%., W
AAh L g ETAIEE KNS 100 ml 101 %045
A, RERGELEMNERBEKE, S9EEEW
Hef, ¥HEGC, IR, 'H-NMR, MSi
PC-NMR £l J7 i1 T # 1 25, Aco
7 Merck 28] 7= .

CHCl,-Adr JHEE) BOBEE & 11 H,
PAAH. kE2.5+SD 0 3 kg, REHLEE
#, CHCL; W \FRiE, fEMHEIRE AT, 5
H B4 iv Adr 50ug/kg, 7Blidsg ECG, K
BERT% A 2B iv NS 1 ml/kg, OTS 10 mg/
kg, HLL SR B IR AR ALY A L 1R R,

BaCl, i Ry KR8 B 29 R,
QOTHM, KE 2Tz E 10%NKSERE
300 me/kg ip FEBY, H4hERikimELEZE, BN
HioR 128 ECG, 15 HRR T BUmR 143
7, BEPLI AR iv NS 1 ml/kg, OTS 10
mg/kg, 3-5 min 5 iv BaCl, 4 mg/kg [b4g ¥
B MR AR H LR R Fai ST A, B4R 14 K
FERMRBRT IR AT, A6 NREs
H, H BaClL L PRHEEN.LBEEE, &
Bl iv NS 1 ml/kg ®! OTS 10 mg/keg, THEL s
MEEELEL.,

Aco BEM AR ER FE3 R, &

# 235+168, Zhii 1.2 g/ksg ip pREER, F4h
FRKIEY, 110.2 ml/min gyl BE{E 3G A
Aco 10 pg/mliFf.LodAtd-wr, A3 W TSR
ECG, 17 H AR EEHE S, 5 Ha,
Sy BITEES Aco B iv NS 1 ml/kg, OTS 10 mg/
kg, LEMAHIIEHETH (VE), HlL 3
FH(VT), REEIVR)AHEEY Aco g, 3
h16 AARBRSFHEE. TR IEAT. &F
Aco FH HFAEW.LMREE, iv NS 1ml/f
kg, OTS 10 mg/kg. MWE.L BETECHE
.

SEHABRIBREH DHERELEFNA
B2WE WES6M, kB 10.8=1.0ke, sk
Wb T4 35 me/kg iv FREE, S &I, AL

BROE, S W EERURLBIT Y R AL, BYTIFL.
2. (FCemE: i DM sk

X, FE—GETRBEHaris 05—k EH B ek
Hizzhhis Foaldic, B |REW, 24hiE
B RE:, RS E EA00H, g
RELYP), =ik KB E(LYEDP), i
BHRETF AP/, Rahikad EumE
(BP); &R URLo2 5 I FH ECG, & 15
IR TF RM-5000 [ “=HE®{M L. K5
FEAR—RfENIZES, ¥ikiv NS | ml/ks,
WHE 1, 3, 5. 10, 15 min ISR E{L{E
B &% ®; 30 min [Ziv OTS 10, 13, 20mg/
kg, &3 =81 F 30 min L RSN s
#5fE 5 min FHIETELIETIRE: ECG JiE
LRI 1 ming ) L min (REEIEE S
£ B 2 PN E PRS0 R .
SMAPREE fRI1TR, {(k®E25+
0.4 kg, REHZ4 30 mg/kg iv BiRE, B9
& 2-ABET fAak BB, =5 BRE L
JE, FRABGRCHAEMET ML ZRE S
MAP, 5 2% HRBF.LENE. 315 MW
M5 54 FW-1 At PR oS Kk B O
Peas (SBR-1) Y5, [A R A 38 1 BY #8l,
{# F|l Dactor-851 (FALUE 2L TR {85 R T e 2
BRI T RL-RLANE ST {REL AT 4 2
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B, HIRESF, SERITAHER, 28
#4348, 43 iv OTS 5, 10, 15 meg/kg,
WMEEE B BWAE MAP £ 2800 E L.

BRMEETIR I 8 TAP BE H
HEH R, BRBUREDEZ I AR,
HEEHEESIFEABEESSERERAT
RS H IR, [FR L A SE R 1 BRI,
Fil Docter-851 $C{4F R 19 B ik.L Hlapinks
Bigh B (IR, BES T EELRE
2, ®W/MERKBESSE H WHNERARE
#, UERIIMAHREERHERNIRASE
REpReER. SN RXABEKRE, FRS
W,

AR 1h FFETR, ER—@EA
TR AERAHS ERRE, SFHRBEEHRS
Mk AMEES2HKERE.

RESULTS

OTS 3§ CHCI,-Adr B RR%k M A
SR RS Adr By BB RER, K%
HEW, EREE LS 5 BRI,
Ti#EHEHE R
HAF RS, RBEWELE, HOMEER
SRR X ALY 101225 s, U4 #5489 55+
8s, BAREAIHEA G (P<0.01), # Adr 5]
R L R kTN R

OTS %4 BaCl, & kM08 2 M NP MR
WREM BHRLNE, TEAMLSEDL
g e R S8 kot minf7.lE
2.0min HELLP LR HFERP>0,06) #H
LEBEERHSHEMRBEN 1123min, fE
A 4,011 .4 min, FFBARASREP<
0.01), WITHAHH, MNEsELEIERE
Do, DRSS F ¥ Tmin Bl E, T
LA 8 Rt 3 HASs Bl # X Tk
A, Kh2RkBHRLEREE, H1R
5,4 min 5.0 AEBEER; BiHs5 REBT
30 smﬁm B LB, HEEFRMELSEE

1.7 mln,

4 RIHREEE LT
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OTS 3t Aco i S 600 M 2k W BB R
fER TARSE OTS 4, BRI VE, VT B VF iy
A BA S A A N (P<0.01), B Aco
BT MY 23+3, 30+3, 63+6 ng/kg 1l &
A% 43+4, 5445, BO+B ug/kg, WHBA
HABERMNP<0.01), HirH:AEE, 91
th 6 R.EkF B i, SRR 6.8
1.3 min, H.0LEAFHIE, ESHHNE
y TG IER: TWiRfB4 AL &, 4O
fr?-ﬂ&"%ﬁ‘ﬂﬁ“l“fﬁ 1hplE, T
OTS I gxil R BB ﬁﬁ?ﬁz{irﬂeﬂ E
REFEREMES HFERNER A
KBk 24 b f5, REEZEOR EHHRE
e, FPESHFEERE, ShRENEEG
ik, iv OTS 10 me/kg )5, =ik #E
Ay TOBI: ARG, IEWEEGERBDERE
{E(P<0.01), £#F5min {FHSEAR, ¥
#i¥ 15 min 2 35; BIDFE 15 fi1 20 ma/kg
G, BFTHMS FE—AHER,. Wik
IR, iv 3FMEINOTS F, WW
W BP, LVP, +dP/dt,,, &%, LVEDP
EEEE. EAEMINIERNE, FERE
20 mg/kg B¥, A LASEMELSHREN
thdg 3 7 4 (P> 0.05), B OTS 557k
M LREERERRET, 'ﬂruﬁﬂniﬁzﬁﬁ%
FHABEw(Tab 1),
Tab 1, Effects of Ophiopogorn total saponing
{OTS) 1) mg/kg iv on lschemia-induted ventricalar
ssehythmias - (VR) in dogs, m=$6, . 2+SD,
*P>>0.05, "**P<0,01 ¥5 before medication,. .

Control 0'1‘5 )

YR (bpm)

Before 146344 1444472
After 141439 67+13*""

Sinue rhythm(bpm) Before 24416 28115
After A1+29% 70t 19*°"

Incidence of VR(%{)Before 85-+7 g7+8 -

. After 84+8* 587"

OTS MR MAP® B W - £ H
3 M B¥IX MAP [ APA. APD,, & HR B
WA A (P>0,05), 15 ma/kg F B Vaux B
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Tab 2, Effects of OTS iv on monophasic acton
potential in  mnesthetized rabbits, 2+SD,
*P>0.05 "*P<0.05, *""P<0.01 vs before
medication,
0TS
Before After
(mg/kg)
5 28,641.5 24.,0+3.5%
APA (mV) 19 28.8+1.8 24.31+3,5°
15 25.1+3.3 1¢,0+2,3*
5 4.5+0.8 4.3+1.0"
Vmer (¥/8) 10 3,6%0.7 3.540.7"
15 4.34+1,1 3.6t1.1**"
5 45+85 406>
APD,, (ms) 10 61+ 16 E3+ 25"
- 15 551+ 18 G 17
5 g6+ 8 814 14"%*
APD;, (ms) 1p 11622 1004 34""*
13 105+ 13 751 27"
‘ 5 139+ 22 131+21*
APD,, (ms) 10 154+ 29 148 £ 20"
15 1481+ 18 1364 18"%
5 203+ 20 189 +23"*
HR (bpm) 30 - 183%25 179+33"
; 15 200422 133433
BiE, APD,,, APD, BB 5 (P<<0.01)
(Tab 2),

 OTS XM A L R F M WTAP B
ERP ®MW 15 kWA % ,OTS 50us/
m! % RPERE B{EM. W APA, V.. 1|82
BE{E(P<0,05), APD,,, APD,, APD,, B33
WE(P<0.01), FHRBEPERZEHELE

Tab 3. _Effects of OTS 50 ug/ml on electrophsio—
logical - parameteis of guinea pig papiilary muscle,

£+SD, *P>0.05, *"P<0.05, P 0,01 vE
before medication,
Cells Before After © After
. © medication medication  washing
APA (mV) 16 144+6 83+ 17%* 112+ 16
Vo (V/8) 15 116+32 71413**" . 20417
APD,, (ms) 15 47%11 261 4*** 41423
APD,, (ms) 15 120+28. g9--22*** 108+ 15
APD,, (ms) 15 184425 155+ 31*%** 173128
ERP (ms) 8 143+34 1414 34* —

ERP/APD &8 0.68+0.050,74L0,06""" —
RP (mV) 15 8444 B3t4" —

FREEMNES, B8 MrkuimEnd,
OTS {f APD &5 pd[@ & ERP & W45 . ERP/
APD B§E & (P<0.01)(Tab 3),

N EDRESHEZAHNREE RS
BH, OTS {£F 10 pg/ml ¥ 10-15 min, TAP

EBEEATLTENL, 50ug/ml 3-5 min 5{EH
RASER; 100 pe/mlpl FFIEE B EES
BiESys FAFH E(150 pg/mDAPA 1 Va,,
B F(Fig 1),

Fig 1. Effect of OTS 50 ug/ml (Upper) and 150
ng/ml (Lower) on TAP in guinea plg papillazy
museles, A)Before medication, B) Afier 2 min,
C) After 5 min;, D)After washing 10min, E) After
Bm-

OIS MEERR LRI EME 255
HWHER EHEAERT S TRME RSN
M ETaE N E 5 MAsh, OTS 50-100ug/
mi Zf e FEINE fER, MANE XMEPiERn
BEWEL M.

AR AILIMEE T OTS *f Aco f1 ek BH
BENBRETRNER. AE Aco 0.1 ng/
ml R 11.821.0 min f§, F#HEH
BEEWEEY FELRAE OTS 50ps/ml

MWL, EF Aco 1 305 min A H A
BEM RIS ARERELWEDB M
[E{P<0.01) H{MEREEHE 0.5 pg/ml 5 H
fa R0 BB WA, B & OTS 50ue/ml il
ViR 8 min f5 B &R/ T35%,15min
BT 65%, PEFMLTARTRTRS
M2 EEREEEX TSR BRYRED.
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DISCUSSION

Bl Aco FifE ML RERT B SH{ii#
HUERIFR,  boak Na* i, (@ S
WL %, T BaCl, NIgE®/> K* 4 #% 45, B
NS Na* fuCal* yfmE %D, %
SE 36 0 %K B OTS % Aco 1 BaCl, Fri% % ® .4
BB MEARREOTHRARER, B
HEFAVUET R VS .

HLAETESE % % B OTS B{E MAP i V..

‘B TAP if] APA,V..,,; FBSETAP2 Y,
REMT x4 Mk, HTRARECEERN
LUBNE FEWRES, #—BRAT OTS
AR T ONBROATGEY, B ER
# Na* f1 Ca®* By g, HTOM BN E AR
%, #9RE, HFATRARBERREERS
T MPRYTIE # 51, M OTS X4 ERP/APD
WM, ERPHEZIER, AT REHFET
ROMEMBER., RNOTSEZHBEE
PAP i) APD,,, %45 3 MM BIR, HTHE
ERH R K SAE1EA, AR OTS Sk
K* 5o, BRI LA B AR(< - 60 mV),
WER%kE muksxEi, EEWTR
APA, Vo BIER,

¥ XBERTRT, OTS WEALRTRD MK
X Lo WLk L e T 5 R RO R Do SR W
K BLIF AT fEE, IR R0 MM B 3h ) #F

165
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