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Effects of 3,6—dimethamidodibenzopyriodonium citrate (I-g5)

on action potentials and contractions in guinea pig papillary muscles

CUI Yi, TAN Yue-Hua

(Department of Pharmacology, Fourth Military Medical University, Xi-an 710033)

Abstract Synchrencus  recordings of
action potentials and contractile force in
isolated guinea pig papillary muscles
administered 3, 6-dimethamidodibenzopyrio—
donjum citrate (I-65) 30 umol/L showed
excitation-contraction uncoupling, je, the
contractile force was markedly depressed
although the V... and amplitudes of
the action potentials were unaffected. At
the same concentration, I-65 shortened the
duration of the action potentials at 50%
and 90% repolarization. However, 1-g5 at
lower concentrations (1-10 pmol/L) de-
creased V.., and the amplitude of the slow
action potentials which were elicited by
isoprenaline in papillery muscles were ren-
dered partially dcpolarized by KCI 25
mmol /L Tyrode solution. These effects were
partially reversed by elevation of the con-
centration of Ca®* from 2.7 to 5.4 mmel/
L. I-65 also suppressed the abnormal
automaticity elicited by BaCl, and DAD and
triggered activity induced by ouabain., The
results suggest that I-65 may be a calcium
channel blocker.
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Materials and methods
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Results
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Fig 1. Effects of 3,g—dimethamidodibenzopyrio-
donium citrate (I-§5, 30 umol/L) on the contrac—
tions (upper tracing) and the action potentials
(lower tracing) in guinea pig papillary muscles,
A) Control, B, C) Superfusion with I-g5 for 10
and 30 min, respectively, D) 30 min after wash-
out,

AP 5 5] 50 % MK I F2E (APD; ) Fi4d #% 31 90 %
O R (APDy, ) H 25 257 19 122419 #1175+
21 ms 434505 B 104 16 11 166 19 ms(n =
9, P<<0.01), {HAsEmyble i AP0 48 IR
B (APA), O AR BB (Vo) FIEF D0
fZ(RPY, b R 112 JH] 76 3 ¥ 5 min KUK,
20 min %337, 1-65 30umol/L {EJH 30 min
JEEEE 0.5, PR AP BYAE R IE A &,
Fo i orWe (Fig 1), RARBILGNE:, 1
20 min $2 5 )8 — Kk, B % 1-65 10, 30,
100 umol /L X} 7 AP 195 py, 45 Y. 1-65
10 umol/L A4 H |2 . AP ) APA, V..
fIRP, {1 U4 ' 4i 5 APD,,; 30 umcl/L {ii
APDy, it — 2 45 %6, |A) I APDg, 18 3/
100 umel/L {5 APDg, #ifish, M5k APA,
Ve fiIRP(Tab1, Fig2),
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Tab 1, Effect of 3,g-dimethamidodibenzopyrio-
donium citrate (I-§5) on action potentials in guinea
pig papillary muscles, n=10, x+SD, *P>(,05,

**P<0,05, ***P<0.01 vs control,

0 iO 30 100 (umol/L)

APA(mV) 119+8 119+8* 116+9% 112+6**"
Ve (V/S)  255+47 265428 263-36% 220460°"*
RP(mV) 9249 917 §0£8° Q774"
APDjyy(ms) 133426 120422 112-£21°° 105-£24""F
APDyo(ms) 185-:30 176530 169 230" " 174 -26"
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Effects of I-65 on the action potentials
A) Control,
B-D) 20 min after superfusion with 1-§5 10, 30,
100 umol/L, respectively,

Fig 2,
in guinea pig papillary muscles,

Tab 2,

potentials elicited by isoprenaline (1 umol/L) in

Effects of I-g5 on the slow action

guinea pig papillary muscles superfused with KCI
25 mmol/L. Tyrode solution and antagonistic
effect of elevation of the concentration of Ca2*
2.7-5.4 mmol/L, xZSD, “P>0.05, **P<(0.,05,

***P<Z0.071 vs control,

1-65 n APA Vias APD,,
(umol/L) (mV) (V/s) (ms)
0 10 79"‘11 5.6L 136 =13
0,1 10 74497 5.1111.4‘ 136 £12*
1.0 10 6140%"" 3.6-1.3%%" 137+14*
10.0 5 401277 2,8%1.4%% 115+22**
10.0 4 66 127 3.4+1.2" 137 &9~

)

lig 3, Iiffects of I-35 on the slow action
potentials elicited by isoprenaline (1 pmol/L) in
guinea pig papillary muscles superfused with KCI
25 mmol/L Tyrode sclution, a) Control, b,c) 20
min after superfusion with I-g5 1, 10 umol/L,
respectively ,
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Fig 4, Effects of I-§5 and verapamil on APDy,
of action potential (A) and Vm., of the sluow
action potential (B) elicited by isoprenaline (1
pmol/L) in guinea pig papillary muscles superfused
with KC1 25 mmol/L Tyrode solution, x--SD,

*f Oua # % DAD Fofi R WEH{ER 12
BlkiAd, 4 PliER I DAD, 8 #ii5 A 1l

RAEHE, K 2 Bl7e 4 DAD, 4 ] 72 fil
BT HIRG RS, $RIAS Oua gy & Rz Bk,

Oua HW/ERI M fEFF4E 40 ming L ARAc L&
1-65 30 umol/L [ {7 [z il (i 20 min,  fuli 47
740 g2, DAD i EREAL L 42 (Fig 5 ),

Fig 5. Effects of I-55 (30 umol/L) on delayed
afterdepolarization (DAD) and triggered activity
induced by ouabain in guinea pig papillary
muscles, After superfusion with ouabain (1 pmol/
L), DAD (A) and triggered activity (C) were
seen on discontinuation of drive (arrow),
Superfusing with I-g5 for 20 min, the amplitude
of DAD was decreased (B) and ftriggered activity
disappeared (D),



%1 BaCl, FR R E B @2M MR BaClig
KPR N 5 g Ak, H AP AERE &
YN EYFr A, 1-65 10 umol/L £ A 20 min,
Al APA HIZAZHIH 78112 B K £ 758
mV (n=7, P<0.01). 2% [-65iREZE 30
umol/L, [Rit—2 [ K APA % 52+ 9 mV 4
(n=6,P<0.01), i) K BOFFEH 9212
R MkiAl 7412 bpm (n=6, P<{0.05, Fig6 ).
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Fig g, Effects of I-65 on BaCl,~induced abnormal
automaticity in guinea pig papillary muscles,
A) Control, B,C) 20 min after superfusion with
I-5 10, 30 numol/L, respectively,

Discussion
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