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Effects of neferine on transmembrane potentials

of guinea pig myocardium

LI Gui-Rong, LI Xiao—Guarng', LU Fu-Hua
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ABSTRACT Weferine, an alkaloid first
isolated from the seed embryo of Nelumbo
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nucifera Gaertn in China, possesses an
anti-arthythmic action. The effects on the
action potential duration (APD) and
the maximal upstroke velocity (¥ n.,.) in
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different driving rates. the slow response
action potentials of K*—depolarized ventri-
cular myocardium and the ouabain-induced
oscillatory potentials were studied in guinea
pig papillary muscles. Neferine 10 and 50
pmol/L markcdly suppressed the transmem-
brane potentials V., at 0.1-5 Hz. It (50
umol/L) prolonged the APD at {.5-5 Hz,
Neferine 10-100 pmol/L inhibited the con-
tractility, amplitude of action potentials
and V.., of K*-depolarized guinea Dpig
papillary muscles in a concentration-
dependent manner, and 100 pmol /L decreased
the amplitude of action potentials and V.,
from 73 4+ 7mV and 6.0+1.7V/s of
control to 57+ 4mV and 3.2 + 0.7 V/s.
respectively. In addition, neferine 50 pmol/
L abolished the oscillatory potentials in-
duced by ouabain. The results indicate that
the etfects of neferine on APD and V.. Scem
not to be related to the frequency of
stimuli, and its anti-arrhythmic action is
relevant to the inhibitory effects on Na*.
K*, Ca** currents of myocerdium.

KEY WORDS neferine: papillary muscles:
action potentials: ouabain
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METHODS
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+14 ms IEJSF| 20610, 193+9, 15910,
132+ 14 ms f0 240+ 10, 231x11, 19719,
167+ 14 ms (P ¥y<<0.01), Fig 12—,

Neforine

Control

m¥ ’ 100 ms

Fig 1, Etfect of nelerine 50 pmol/L on frequency-
dependent APD of transmembrane potentials in a
guinea pig papillary muscle, a, b, ¢, d, Trans—
membrane potentials of 0.5, 1,2, 5 Hzx,

pol:d BEER 3] TRed 1] ], e
M SlSHFLERMEREAE, ELEE
B ERHEHAR ITFEARFARN Vo, RE
#&FNef 10 050 pmol/L, 20 min J5 IR #ENef &
Vauetly 0, Net HH HAER K TH Vo
;AR E MR EN (Fig 2),
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Fig 2. Effect of neferine on the frequency-
dependent V.. in guinea pig papillary muscles,
Control (o), After neferime 10 (@), 50(x),
pmol/L, n=5, T+SD.
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¥ 1h s, #H 4 KC1 25 mmol /L 1 NaCl
116 mmol/L 55 K* Tyrodei# ,in A BaCl, 0.5
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£ 5 IR AR WEE T 45 Nef 11518
REEEE A LRI 4515 5). Nef
10~100 pmol /L & B £ % 4 b 300 359 18 B2 2 B iy
APA, V... g4 (F,)(Tab 1), Fig 3 R®H
H—#.
Tab 1, Effects of neferine on the action poten—
tials .and contractility of K+—depolarized right

ventricle papillary muscles of guinea pigs. n=15,
X+ 8D, *P>>0.05, **P<0.05, ***P<0.01.
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APD,,cms) 191::6

Fol%) 100

Neferine
0 nmol~L

Wi : N B B

50 umol /L 100 pmol” L
Fig 3. Effecis of neferine on the transmembrane
potential ¥V _.. and force of coniraction in K+—

depolarized papillary muscle of guinea plg,
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WA GERT 4 AR E BT RS eoF B, fF
B LRI 3 Y S5 B 480 Nef 50 pmol /L #E 20~
30 min f5, 8 FiF FKIKRAIRARS, & 7 AEH
HBMNRT ESEAE TR T EH X (P
0.01), Fig 4 ;REHh—4,

B 7 GBI AR, ANef S0umol/
L 4L 2 20 min f5 . A2 A 370-500 nmol/L
AgeEE R RAL, BHUKEEE 750 nmol/L
AeEER A K, SHrdAF A Nef BB % E
3% mArm R BB E (370-500 nmol /L)
bk, Nef v EEEB W E B B R 8 (P<
0.01),

Ouabain

Ouabain+ 300 ms

Control : Naerino

Fig 4, Effect of neferine 50 umo)/L on the oscil-
latory potentials induced by cushain 400 nmol/L in
a guinea plg paplllary muscle, - °

DISCUSSION
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WS B , R B RS Ca* SBM M BIfEA,

B b 3 ch M B AT % &G LIRS B O A
hRBT MRAC BANIIE REEAk
RSERA R, ELF5 Nat b F >~
FZOY, Nef 81530 Bnk = H 3% % 0.0 R 5 B
fr, REErRSBAUOECHBEKE, B¥
X 5 Nef % .02l Na* 1 Ca** Py 3ipy 0% &
x.

AR X BB — I Nef S0 kR
FA 5 %0 Na*, K*, Ca®* pisBsaf %, .

REFERENCES

1 Li GR, Qian JQ, La FH. Comparison studies
6n the effects of neferine and quinidine on
experimental archythmia. Chin Tradit Herbal
Drugs 1988; 19 @ 217

2 Li GR, Qlan JQ, LG FH. Effects of neferine
on jsolated rabbit myocardium. Acta Phar-
mocol Sin 1988; 9 : 139

3 Li GR, Li XG, Qdan JQ, Li FH. Effecis of
neferine on electrical and mechanical activity
in isolated guinea pig myocardium. Chin J
Pharmacol Toxicol 1987 1 : 268

4 Weidmann S. The effect of the cardiac mem-
brane potential on the rapid availability of
the sodium carrying system. J Physiol (Lond)
1955 127 @ 213

5 Antoni H. Cupdievascular Physiology. In

CTEiE

P TR T

O ERETIVIL . TR DR o



http://www.cqvip.com

410

Schmidt RF, Thews G, eds. Human physi-
ology. Ist ed. NY: Springer, 1983 : 362-1

& Trautwein W, Kassebaum D, Nelson RM,
Hecht HH. Electrophysiological study of bu-
man heart muscle., Circ Res 1962, 70 : 306

7 Windisch H, Tritthart HA. Calcium ion ef-
fects on the rising phases of action potentials
obtained from guinea-pig papillary muscles at
different potassium concentrations. J Mol Ceil
Cordiol 1981 13 ; 457

8 Thyrum PT. Inotropic stimuli and systolic
transtmembrane calcium flow in depolarized
guinea-pig atria. J Pharmacol Exp Ther 1974;
188 : 166

PE SR

Acta Pharmacologica Sinica

3 Kohlhardt M, Mnich Z. Studies on the
inhibitory effect of verapamil on the slow in-
ward current in mammalian ventricular myo-
cardium. J Mol Cefl Cardiol 1978, 10 : 1037

10 Ferrier GR, Effects of transmembrane
potential on-oscillatory afterpotentials induced
by acetylstrophanthidin in canine wventricular
tissues. J Pharmacol Exp Ther 1080; 21§
33z -’

11 Vassale M. Physiological basis of normal
and abnormal automaticity. In: Rosenbaum
MB, Elizari MYV, cds. Frontier of cardisc
electrophysiology. st ed. Boston: Martinus
Nijhoff Publishers, 1983 : 120-43

1989 Sepy 10 (5) : 410-414

PR ok X RE R O S F0 1 FE BRI

A F
Walter H HSU, Frederick B HEMBROUGH

{FERFFHENTE, EE 210014, hED

(Department of Veterinary Physiology and Pharmacology, lowa State University, Ames IA 50011, USA)

Effects of xylazole on heart rate and blood pressure

in conscious dogs
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ABSTRACT Xylazole (Xyl} is an ana-
logue of =xylazine (Xyn) synthesized by
Lanzhou [nstitute of Chinese Traditional
Veterinary Medicine. The effects of Xyl on
heart rate and blood pressure were studicd
in 5 conscious dogs. Xyl 1 mg/kg iv was
similar to Xyn in producing bradycardi=
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and an initial transient hypertension follow-
ed by a lasting hypotension which was
less significant than Xyn. Yohimbine (0.1
and 0.3 mg/kg), an a,~adrenoreceptor block-
ing agent, antagoniZed bradvcardia and
hypotension induced by Xyl. Tolazoline
(3.3 mg/kg), a nonselective a-adrenorecep-
tor blocking agent. reversed rhe bradycardia
and hypotensive effect. Prazosin (1 mg/kg),
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