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[ Abstract | Objective; To study the effect of phenolic alkaloids of Menispermum dauricum (PAMD) on
the action potential in papillary muscles of guinea pig and dominant pacemaker cells of rabbit sinoatrial nodes.
Method: Capillary grass microelectrode was used to record the paction potential in papillary muscles of guinea
pigs, study the effect of different concentrations (1, 3, 10 pwmol -L™") of PAMD on action potential duration

(APD) , effective refractory period ( ERP), maximum upstroke velocity (V_ ), amplitude (APA) and overshoot

(0S). Capillary grass microelectrode was also used to record the paction potential in dominant pacemaker cells of
rabbit sinoatrial nodes and study the effect of different concentrations (1, 3, 10 pmol -L™") of PAMD on APD,
maximal diastolic potential (MDP), APA, V
4) depolarization ( VDD ). Result: According to the study for papillary muscle cells of right ventricular

myocardia, PAMD can significantly prolong APD and ERP and delay V

rate of pacemaker firing (RPF) , and velocity of diastolic ( phase

max 2
.. IN a concentration-dependent manner.
PAMD also had a mild effect on the automatic rhythmicity of sinus nodes at concentration of 10 pwmol +L ™", with a
significant difference with the control group. Conclusion: PAMD have a stronger effect on ventricular muscles than
sinoatrial nodes, suggesting that it has the potential to be prepared into an ideal drug for ventricular arrhythmia.

[ Key words ] phenolic alkaloids of Menispermum dauricum; ventricular papillary muscle; sinus node

cell; action potential
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T F A R G B0 A PR T R
BIF SR TIE S, Wi 88 5 P PR R i 0 T LA A
HoA o /R ®MFENEB R E RN
(earlyafterdepolarization, EAD) , 3E iR J5 [ # £k Al il
KA 8o 18 402 7.0 F AL Z 0 HE R H B9
M e 8 T B0 A O AR R XS 91, 5%
B AR FEREHIR TR, 58 RT . £
AE IR B FR A 2K AN TR] Wi 1985 55 555 AR 1 s 8 2
HEK BhAE o A7 B 2 (action potential duration, APD)
AR A IE W I DD BEMC I, T JS = & R A
T6] 1) S AR At 0 ok e 4 L T i 0 B b
TRl I 55 B AT R R A AR A PO AR 2 .

SR, DA i 5 55 41 B 88 5 2 PR T e
B A PRI , 326 BR )1 JFG 1l PR N o s 88 5 22 T 26
A= W 3 3 S W R 7 AR T W R R AT
N HATRE AR IR )1 o AR SCR = Hr s 1
— il 0 W I 5 22 T 25 A W) 98 ( phenolic alkaloids of
Menispermum dauricum , PAMD) ) $& 1t T 75 3 3k 15
LA (No. CN1275565) . BLilk— 4 B FE o T
BRI Wt W B OGS O LB AR AT R
1 ##
1.1 ¥ JK B (450 = 10) g, W if 4% 2, SPF
e, B K AIE S SCXK (F) 2004-2007 5 5 o4 2 4 (2 +
0.5) kg, Wi b 25 2, SPF 2%, G 4% IE 5 SCXK (%F)
2004-2007 ; S 46 5l ) 4 0 T4 vh BF B R 2R S sh )
S AR
L2 X SWF-2W R BH ol v Al il R (v [l
BARALES ), RM6240C B A= 3 5 R 48 (h ], A
AL ) o
1.3 24%) PAMD A SE56 % il % . PAMD 5 fi
F 1 mol-L~" HCl J7 ,NaOH ¥4 5 pH % 6.7, Ilfi I A
AR B EIrR W . IKE 2 5k,
G F BT  SAALTS (Sigma A H]) .
L4 H# SR/ Tyrode’s 3 W 77 (mmol -
L") :NaCl 147, KCI 5.4, CaCl, 1.8, MgCl, - H,0
1.05,Tris 10, % %5 8% 11.0, I JH A 100% O, 1 F1,
Krebs-Henseleit (K-H) %% Bt 77 (mmol - L") : NaCl
130,KClI 4.0, CaCl, 2.7,MgCl, -6H,0 0.5, NaH, PO, -
2H,0 1.8, NaHCO,18, #j % ¥ 8.2, A Hj 95% 0,/
5% CO, WA, A 3 mol-L™" KCI 7, B

FEIA UL B A, Al 3700 X Sy [ B 4
2 HiE
2.1 KR ONESMER AR E KR 28 B, Ik
L BRI (40 mg kg™ ip) S ML RERCEE A I
Je 6 IR, 4 BROSCHR (8 ] i s O v il 46 Ao = Lk
JUUVBRAS, & T LR P, R 9 it B2 4E 5 7 (36.5 £ 0.5)
C, AT 78 100% O, 1 F1 08 E J5 1Y & OB HE L
ST P AN SRy RO R T R A, 1 s L AR g P FE 3 mol -
L™ KCI, BBy 5 ~20 MQ B, 3% B2 i i A BT
JHCR i 1) 0 B R LR o i s H AR 2 SR A UL A A
IC SRS R AL, TR R B 1.1 A L R, B
Jik il ms, JBOB A 1 Hay BORIECL b5, 2R B
L% R G0 &I 0 W 3 4 WAL A o R B T R
(maximum upstroke velocity, V), I§ ( amplitude,
APA) , & 5 (overshoot, OS) , F Z A i # (effective
refractory period, ERP ), 3 1E B, {i/ B} #2 ( action
potential duration, APD) £ $F 50% & % 1k W} [H]
(APD,,) 1 90% & AL I [H] ( APDy, ) o
2.2 QRERBSLFEMAMBPHEBRLIE  Frl
24428 S IR HEZ BRI (40 mg-kg ™', ip) SR
IR JUE o A0 g 40 388 ) R S | P e ik M
k. 75 K-H W (0 ~4) C s 57 Ig 5 J Bl 41 250
LK E T EA K-H s m . K-H O e
A4 7E(36.5 £0.5) °C, 3 F 95% 0,/5% CO, #47
SRR, ETE VR 4 mL-min T P # L 1 h SR
i SCHR 7 ¥R s B 2 Ak sl 4 v Aoz, B S I AR [ 5
S PAMD i i 2. 1 B F B3 3 Pl i 00 SR 52 P 4
L S 200 B B0 1 v 7 AR G B B I - i K AT
7 3] B3, {37 ( maximal diastolic potential, MDP) , Zfj { H,
fi 4% i (APA) , APDg,, APD,, V., H A HL B3R
(rate of pacemaker firing, RPF) FlI&F ¢ 1 2= 4% b o B
[ velocity of diastolic ( phase 4) depolarization, VDD ],
2.3 GilarHr BIELL x +s FoR R A SPSS 13,0
it K pF Bk A7 S8 3t 2E o b, A ANOVA A
Dunnett’s #EA7 G # K% . P <0.05 g 22 57 A 4t it
PR
3 &R
3.1 MWIKEFLENSIER A A 1 FR
PAMD &b B 5 , B B FL Sk L3l A A6 22 46 79 J5 4R 1
Fo dimFe 1 WERILE R, PAMD Al L 35 1Y
il APD,, , APD,, il ERP, Jf H 3 Fl 34 i /8 A B A3 ¥k
REARME o 76 PAMD ¥ J8 451 1,3,10 pmol L™
B, APD B8 2451 A (20 £7) % , (35 +15) % A0
(63 £43)% ,APD MR35 M (14 £6) % , (27
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12)% 1 (58 +35)% ; ERP 38 fin # /3 51 K (16 =
4)% ,(27 £14) % 1 (62 +38)% , PAMD [&] i} B A%

V.. Ml 0S. PAMD ¥ JE &y 10 pmol - L™" i} 7] L f&
ik APA,

0mV

3.2 XA SE B A U SR 40 A 0 1 H A7 (Y 5 e

K2 R 7 HE PAMD fE1E5MF T, RS2 B4 ik
P20 M 2 VR i A7 A B0 . 3R 2 SRR, N [A) k2
PAMD (1 ~ 10 pmol - L™") 7] L & 3 F& % VDD,
PAMD 3,10 pmol-L ™" A Lt % #E K APD, Fl APD,,,
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10mV?

B 1
Fig. 1

PAMD 3 i B 2L 3k AL 3h 1 BB (i 49 35 )

papillary muscles of guinea pigs

#1 PAMD MIRBREKNINERMBXSHEEM (2 +5,n=7)

Effect of PAMD on transmembrane action potention in
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Fig. 2  Effect of PAMD on transmembrane action potention in

sinoatrial nodes of rabbit

Table 1 Effect of PAMD on parameter of action potential in papillary muscles of guinea pigs (x +s,n=7)

A WeSE/umol - L' APA/mV 0S/mV Voa/Ves™! APD,/ms APDy,/ms ERP/ms

Xof B - 111 6 37 +9 158 +39 160 + 34 206 41 194 41

PAMD 1 102 £13 30 7" 113 £23% 193 432 235 +50% 225 +50%

3 99 + 12 26 9V 77 £29% 214 £41% 258 £43% 244 +45%
10 85 + 13V 13 +5% 23 +8% 253 +44% 318 +54% 306 +56%
T SxRAM LY P<0.05,2 P<0.01(F2),
*2 PAMD Ma&ZE&MBEEMMIEBNAXSHHITM(x+s,n=7)
Table 2 Effect of PAMD on parameter of action potential in sinoatrial nodes of rabbits (x £s,n=7)

B WEE/pmol-L™'  APA/mV MDP/mV ~ V,,/V-s~' VDD/ Vs ™! APDy,/ms APDgy/ms  RPF/beat-min ~'
Xt i - 63 £16 -61 26 21 =8 0.27 0. 08 73 11 113 =21 145 +30
PAMD 1 60 17 -61 %13 19 +7 0.23 +0.06% 80 17 123 +24 141 £31

3 54 £12 -60 13 18 +8 0.21 0. 06% 79 + 14" 124 +18% 138 29"
10 49 +10 -58 7 127" 0.18 0. 05" 86 +13" 135 +22V 139 +15%
4 itig

PAMD J i 5 55 A 25 b 5 JBCHY 3 26 AR W e, &
B3 Ay B R R B R S TR AR O WL R
5 ol S 1 T I R R IR R SO A R AR O R
WO R T R AT S AT O S B i
AT E 3PN R i I R 0F ) G
ik A e AL T K e 0 U B9 O B A A 45, 1
SOD My ok o WURR AR R o AR S I B .
55 ik 1 i 8 5 % AR LA T ek 2 R AR T S
K ADP Ml ERP, X A fEH T2 2 T M Z JE 3 f8 A
[l T AT AT B 50 & B, 0 B BRC Uk IR T

- 90 -

30 wmol-L ™" Al L BH W7 hERG 4 1E H, 18 & %}
hERG 3 i () 225 M eV A 520 o B 18 55 Bl A1 B
W5 O3 AR AT LA BEL T 22 3E R AR S 1 EAD, 1l fig &
SCBH T TCa-L 3 38 A 45 FH A7 6100 o i S flF 5 4% 1
A B FIRATHE M PAMD B Hr.0 B8R HAEH . AT
W55 & B, 38 28 5 1 07 5 il 4% i) PAMD ] D) ZiE K iR
BLFL Sk LSh 7 B 572 APD, ERP, i FFEAE APA,V,
I OS, XFW PAMD X} Na*,Ca’" FIl K* B ¥ i i
ELA S 33 Rl P 5 50 % i e 5 i T g
B R A [R]
APD 45 i Ji 2 Fh e R O R R 3 Rl
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PAMD .0y LSRRV, T R, S5 JEmT fig H
A7 00 ) 0 A PR AT 4R v AR R A A A B EL
SRRl o O (A S IS NP G I K s o G
PAMD $iEK APD,, , APD,, i 11 I T i 5 10 il 8 25 7
SRR, FEAC ERP AT G, BT R MG Co JUL 2R JE % A 1 L A
AL S

LEAh , PAMD it HAT 52 B2 A 40 ] 5 52 s 285 I #4oi2
AN A SR AL AR . PAMD YRl 10 pumol - L™
WAL G PRE B 4% o 453 H] PAMD X0 % L
A1 IS 0 Jm ik T 52 P 4 o

Zi LTIk, PAMD B AT R AF A BT 0 2% 1 3
T, HRF 2 PR R W BT AR A RCR
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