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Effects of neferine on transmembrane potential in rabbit sinoatrial
nodes and clusters of culitured myocardial cells from neonatsl rats

LI Gui-Rong, LI Xiao-Guang', LU Fu-Hua

{Department of Pharmacology, Tongjt Medical University, Wuhan 430003; ‘Research Laboratory of
Etectrophysiology, Xi-an Medical University, Xi-on 710033, Ching)

ABSTRACT HNeferine (Nef), a bis-benzyl-
isoquinoline alkaloid first isolated from
the seed embryo of Nelumbo nucifera G in
China. possesses an anti-arrhythmic action.
The effects of Nef on the transmembrane
potential were studied in rabbit sinocatrial
nodes and the clusters of cultured cardiac
myocytes from neonatal rats.

Nef 30 pmol/L suppressed the ampli-
tude of action potential (APA) from 57+
5 to 424+4 mV, and the maximal upstroke
velocity (Va.:) from 1.7+0.3 to 0.9+
0.4V/s (n=5, P<<0.01) in rabbit sino-
atrial nodes. Nef ({0 pmol/L) decreased the
APA from 92 +3mV of control to 2014
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mV, and V... from 20+5t0 12+4V/s
(P<0.01) in the culsters of cultured car—
diac myocytes from neonatal rats. The ef-
fects on APA and V,.,. werc concentration-
dependent. The results indicate that Nef
bax an inhibitory effect on the slow trans-
membrane Na* and/or Ca®* current of
myocardium,

KEY WORDS neferine: sinoatrial node:
cultured myocardial cells: action potentials

MY  FEELM (Nef)30 pmol/L #3% 30 min g,

REREEBE AT APARV.. . NS H A Rs7E
5mV {1.7+0.3 V/s iBpHF 424+ mV 1 0.94+0.4
V/s. 40 pmol/L FRFT RS 5 B AL RO L 4 B s B v o
APA, Vo B MDP \ZfHE 8y 92+8mV, 2045V /s
M —s68mV i & Bl soxamV, 12:+4V/s M
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~53+7mV. 3} V... f1 MDP g7k E2{RH tE 4T &l
£5 . 3 B Nef 3.0 ULESIR 18 Na* fr/s Cat 3R
FHipHlEm .

xem PEELK. BES BROIAR, 3HE

RLAL

B B3 Lo RR (neferine, Nef) B M MEEER
Y13 Nelumbo nucifera G IR EFRES
B — R T EREH LY. Net R
FEZMAMEEREERACY, A0RRE
{ERYBE S HIF LA 4, MNEERRER
FEHHEXRD, BLEEWNAEHARERATRS
4SRRI B BS B Nat, K*, Ca**ii#Ef
XYW, AT EBEREEENIZEFRFLEALR
O ULgnke, ML Nef N PSIRB AR ER, LUE
T Net .-t EHE,

cu,u(;@t
Hg

METHODS

RWHEE RkHE2.0+SD 0.4kg, &
BRI, B, BARMAE Tyrode #&
(& Tris 5 mmol/L)r1, eSS EHEAC,
HEaAEE L, B EHHE BEEE
3ml B ERESRE L, wh FHET A Tyrode
WE(36--0.5°C) M, @ 100%0, HEHEsg
4% (%5 KC1 3 mmol/L, gk [H 20-30 MQ)ig#
SRS By,

HEMFLN NSNS 37k 2-3d Wistar A,
Bl, WHREFEK, THPEPHELE, B
F Eagle 3 35t f, pek#m, w0, H 0.06%
BEE QA 12ml, AR L ITTK
Wil smin f5, RANKE, FX LER.
HABEEOGHEENE 1omin, TE. FE L
WG, iy Eagle i 10ml, FHILE,
#FL LER, MAE 15% /4L iER) Eagle 35
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FERE, A, HRERE SR RETR
i, 7E37CHEFHPEATRHE. 2-3d7, &
e RFERER—RIEFE, BRT-104,
ERSBRFARENENT BT IFREE
W TR AN RN AR,
mMAREE R 4ml, FEE—-BEEEAE.
BHREE 36+0.5C, HAEETHEBEDRMNES
(FE = Vickes-M-55) ., HE M BB (K
KCl 3 mmol/L, gifB>>30 MO)FE 3 7ER Bk
#Wah i b, EL45° M T wl n M B,
FHRIHICEEEAAEEFHE L A & X #HEFR
(Vauz), BR&FFKDA(MDP) B 8 B
Mok BR(H AP MEZ-8201)E 1, BB
mEITHE,

Nef i i EBIES EE Sl B VAL Bf R
#t, FHC] B &%, pH5.8.

RESULTS

IR WBIEN B YN Nef 30 pmol/
L5 AR BE KK B8 B o Tab 1
Fizm: Nef gk B ipHl R 55 A M RPT IR E AL
IERE(APA)Y, Voo 1 4 # 24K SEE(SP),
HEEZERT EHE S0%HHEAPD Ml
FIWI(SCL), Fig 1 R —#,

Tab 1, Effects of mneferine 30 pmol/L on

transmembrane potentlal of rabbit sinoatrial nodes,
n=5, X+8D, **P<0.05, **"P<C0.01.

Control 10 min 20 min 30 min
APA - wxa e
{m¥V} 5745 53+4 4715 42+4
?m, L1 " AEe
(Vv/s) 1.7+0,3 1.5+0.3 1.2+0.3 0.940.4
APD“ L LEE ] N
(ms) 129430 140k27 152425 168+ 28
sSp, st aes e
(mV/s) 5017 36+6 3147 2848
SCL P P "ae
(m9e} 69247 779180 825+92 860+t 93

X} 355 30007 £ L I -1 FVL 0 B B OO o 6 65 B R
4 BRBAREFRBERA L, BEER
BIFRF LR ARE R M e Ry

il
It I
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Control 10 min

600 ma

Fig 1, Effects of neferine 30 pmol/L on the
transmembrane potential (upper line) and V_,.
(lower line) in one rabbit sinoatrial node,

Tab 2, Effects of neferine 40 pmol/L on
action potential of cultured neonatal rat myocardial
cells, Number of cells im parentheses, X4-SD,
**P<0.05, ***P<0.01.
Parameter Control Neferine
(14) (15)
APA(mV) B2+8 8O 4%**
Ve V/8) 20+5 124"
APD,(ms) 568 721+ 15%**
MDP{ -mV) 668 597"
SCL(ms) 216143 304 L 48**"
Tab 3, Effects of neferime on action potential

of cultured neonatal rat myocardial cells,
Number of cells in parentheses, ¥1-SD, “P>[.05,
**P<0.05, ***P<0.01.

Meferine (pmol/L)

] 1 io 50 100

(29 (18] (125 €19) (13)
AFPA * " v ue
(mV) gox6 83+6 E6EXT7T 773 59+ 8
‘?nut -k P EX ) [ 2 ¥} [ 2 ]
(V/s) 1844 12x2 12+3 9+4 T2
A.PDs. * L] . -
(ms) 63+14 65118 50%13 78+27 72+3
WP - LLE ] ER L} [y
(~mV)B6+8 58%f5 577 51%35 43+12
SCL

*EN

- * L L ]
(ms) 248131 251+56 24856 3281113 31194

Conirgl Meferine

40 V/e 50m

Fig 2. Effects of neferine 40 pmol/L on the
transmembrane potential and V,,, in one cultured
neonatal rat myocardial cell,

fr, #EH Net mMABEER, SHITHE
10-20min 5, BiEFRABRHNEEREBL, W
g24n Tab 2 7, Nef 40 pmol/L {3 3.0 40
Mufs BEHL{L APA, V... f1 MDP 2:3% mil,
APD,, iz B H(SCL)IAREL, Fig 2=
Nef 40 pmol/L 3 [F—3% 350 UL 40l %5 B v 4
B Rim,

SCEAHT 2h B Nef 1, 10, 50, 100 pmol/
L Pl EE A, REICFREFRLIL4 s
B ER, {7 . 25 Fan Tab 3: Nef 3 K54 #b im 4l
B F0 UL A B B L AL APA, Va.. f1 MDP,

W FEFiE 50 pmol /L B‘.‘" iT-[-APDsu’ﬂjSCL thEH
BERNE-ERA.
DICUSSION

Tga R LR, Nef 30 umol/L §& B2

491 B e 5 57 1 4 40 W T 5 L L UL S O 5
BN, kT R 0 P B AL

% 55 45 T By R (L BRAR 40 Ca®*, Na®
ZBAEEARFE®: FHEERMRKDLEE
SEAFRRENELY, EERERT,
1B 1 B RO P B A L B
FOD | Nef MH| E B LI BA (L APA, Vs
B SP,. FEH SCL, 2085 e m b iH
%.

3 3500 L L BE B B X TBR 2 % K
B, TR Mot REOR, RTINS R R A
MR EIERRB CaRREIRD, HiE
Whi Ne*, Ca'FRETEEFEAR B

‘g S B
il ii!ia ) vils
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SR L AR AR D DO E LR 2 H A
B o ek R B 500 Nef 1 133 350 AT 2t fie 5

[z APA, Vo, 81 MDP, IR SCL, #*
R 3.0 HLIE Na* gifn Ca®* s iim i,

ER R i Nef X =14 B @77 malfE R,

A5 B VE AL FE 55 4 T SRR AL BCa UL i
PE—BIESE Nef 3L ULBE F % B FmadE
H, EfeRAFTEE STl @iz,

WM =4, EHEA. NiEREESmELs TE.
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