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Effects of 3,6—dimethylamino—dibenzopyriodonium edetate
on action potentials in guinea pig papillary muscles

J1 Guang—Ju', ZHAO De—Hua, LIU De—Qiang, SHENG Bao—Heng
(Department of Pharmacology, Fourth Military Medical University, Xi—an 710032, China)

ABSTRACT The effects of 3 6—dimethylamino—
dibenzopyriodonivm edetate (IHC-72) on action po-
tentials (AP) and slow respomse action potentials of
guinea pig papillary muscles were studied with
intracellniar microelectrodes. 1HC—72 127, 254,
and 508 umol> L™ decreased the maximal upstroke
velocity (V). amplitude of action potential
{APA), over shot (O5). and resting potential (RP)
while prolonged the action potential duration at
30%, 50%, 90%, and 100% repolarization
(APD,, APD,, APDy and APD,,) IHC-72
25.4 and 508 ymols L' decreased the APA. V..
and prolonged APD;; and APD,, under high K*
superfusion. IHC-72 254 and 508 uymol- L™ de
pressed the auntomaticity, APA, and maximal
diasiolic potential (MDP} of tbe slow response action
potentials induced by BaCl,, The resulls indicated
that 1HC—72 might nonspecifically inhibit the
transmembrane movement of CaZ', Na', and K*.
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3,6—Dimethylamino—dibenzopyridodonium
edetate (IHC—72) has anti—arrhythmic action in ani-
mal models!”  The anti-arrthythmic action of
IHC-72 is similar to that of verapamif®. Our pre-
vious experiment fn vitro suggesied that the
antiarrhythmic action of IHC—72 was possiblly related
to the inhibition of calcium current in myocardial
cells®. 1n the present study, we observed the effects
of IHC—72 on the action potentials and slow response
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action potentials using microelectrode in puinea pig
papillary muscles,

MATERIALS AND METHODS

Drugs IHC-72, synthesized and supplied by
Prof CHEN Shu—Ying (Department of Chemistry,
Lanzhow University), was dissolved in distilled
water, the highest concentration in bath being 0.2%.,
Lidocaine (Lid, Tianfing People Pharmaceutic Facio-
ry. Tianjing); verapamil (Ver, Beifing Pharmaceutic
Factory, Befjing).

Experimental procedure  Forty puinea pigs of ¢i-
ther sex, weighing 393+ s 31 g, were supplied by Ex-
perimental Animal Center of Fourth Military Medical
University. The preparations of papillary muscles
were perfused with Tyrode solution (5 mi+ min™} aer-
ated with 95% O,+5% CO, at 35t 0.5C and pH
7.35% 0.5, The preparations were electrically driven
with pulses of 3—ms duration and 1.5 times threshold
voltage at 1 Hz frequency delivered from the
stimulator (XF—3 physiological electronic stimulator,
Shanghai), Tramsmembrane action potentials were
recorded”, and the parameters were measured and
photoed with a camera (SB 40813, Japan)., Each
preparation was stabilized for at least 40 min before
experonent, Only one drug was allowed to be used
for one preparation. When the impalement remained
stable and drug effects disappeared completely, a
second drug concentration was superfused onto the
same preparation io some experiments. This allowed
to compare the effects of different drug concen—
trations.

For slow responses, the concentration of KCl in
Tyrode solution was elevated to 25 mmol= L™, and
that of NaCl was lowered to 125 mmols L™ from
135 mmol+ L™ to keep the osmotic pressure of the
solution unchanged,

Statistical analysis [Data were expressed as
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xt 5 compared with the paired ¢ test.
RESULTS

Effects of THC—72 and lidecaine on fast response
action potentials After superfusing with Tyrode
solution containing IHC-72 127, 254. and 5038
pmols L7 for 15-20 min, OS, APA, RP, aml
Vi Wwere decreased. while APD;, APDg. and
APD,,, wete prolonged, [HC-72 508 pmol- L™
also prolonged the APD,, (Tah 1). Lidocaine 55
imols L™ decreased the 0S, APA. and RP from
2Bx 2, 117+ 6. and 87+ 4 mV to 26+ 3. 1121 6,
and 841t 4 mV (P<005 <00, and <0.0I).
respectively, But the APD,, APDy. and APD,,
were shortened from 105+ 11, 146% 5, aod 190 6

Effects of IHC—72 amd Ver on slow response action
potentials  After Na' channels were inactivated by
KCI 25 mmol- L™', isoproterenol | gmol- L™ for
20 min. and stimulation of 0.25 Hz in an 8—ms dura.
tion and an intensity of twice the threshold voltage, a
typical slow response action potential was recorded*®,
Then the preparations were superfused by Tyrode so-
lution containing IHC—72 25.4 and 50.% umol- L™
or Ver 0.45 ymol= L™ for 15-20 min, Results (Tab
2) indicated that THC-72 decreased the APA amd
F ew while prolonged the APD,, and APD,, ofthe
slow response action potentials, Ver had the same ef-
fects on the APA and ¥V, as IHC-72 did. but
shortened the APD,, and APD,,

Effects of THC—72 and Lid on BaCl,—indwced

ms to 100+ 11, 139+ 6. and 180+ 6 ms (P< 005, archythmin IHC-72 and Lid decreased the
P<005, amd P<0.01) respectively, in contrary to autorbythmicity induced by BaCl,, IHC-72 also
the prolongation in the IHC—72 group. decreased the APA and MDP (Tab 3).
Tab 1, Effects of IHC—72 on action potentials in pwines pig papillary muscles. n=7, x+ 5.
"P>0405 "'P<0,05 ''"P<0.01vscontrol
IHC-72 / ymol+ L™
Control 127 25.4 50.8
OS /mV 28+ 2 24+ 1°°° 21 270 18+ 2°7*
APA /mV 121+ 5 115 7*** 106+ 8°"* 97+ 12°°*
RP ./ mV 92+ 5 g8x 57** B4+ g7°7 80+ 8"
Vear ¥ V* 57 267+ 9 249+ 11*" 237+ 21 225+ 21°"
APD,, / ms 99+ 11 105t 4° 7= 11° 122+ 14*
APD;, / ms 143% 11 164+ 17*° 177+ 14°"* 189+ 22°°*
APDy / ms 195+ 13 217+ 31*° 235+ 32" 249+ 36"
APD,,,/ ms 229+ 25 244+ 35*° 267+ 42°° 285+ 49"

Tab2 Effects of IHC—72 and Ver on slow action potentials indwced by KCI 25 mmol+ L™ Tyrode solution in

guinea pig papilary muscles. p= 7. Xz 5 P> 005 T'P<005 “T'P<0.01 vscomtrol
pmol+ L™ APA /mV Vs # Vo 57 APD;, / ms APDy, / ms
Control 76+ 5 12+ 3 83+ 14 123+ 11
HC-72 25.4 T4+ 6" 9+ 2°** 82+ 8* 1384 13°°
IHC-72 50.8 67+ 6" PR 102+ 26"° 1484 11°*°
Control 76+ 8 11+ 1 83+ 4 125+ 13
Verapamil 0.45 72+ 8 10% 17° 80+ 4"~ 116 7*°
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Tab 3. Effects of IHC-72 and Lid on action potentials

and BaCl,—induced arrhythumia in guinea pig papillary

muscles. n=6. X * s "P>005  P<0.05.
"TTP< Q.01 vs control.

pgeml™ APA/mV MDP/-mV Rate/bpm

Control 69+ 3 534 110=11
IHC-72 254 65 17" 52z 4° 93+ 6"
1HC-72 508 59+ 2°**  4px 577" 852 7TCT
Conirol 68+ 8 49+ 4 104+ 12
Lidocaine 55 66+ 4" 46x 5° 88% 7°°°
DISCUSSION

1t has been reported thal 1IHC—65, a homologue
of IHC-72, inhibited the contractility of guinea pig
papillary muscles dose—dependently. shortened the
APA of fast action potentials, and decreased the
Vs Of slow response action potentials induced by
high K* %" and TAN Dun—Xian &/ ai® thought
that it was a mew calcium channel blocker. ln the
presenl study. we found that IHC-72 decreased the
APA and V,,. while prolonged the APD of tbe fast
response action potentials, which suggested that it
had an inhibitory effect on tbe inward calcium and so-
dium current in myocardium,

The APA and F_,, of slow response action po-
tentials induced by high K* were thought to be medi-

ated by the slow calcium inward current™®,

Some
calcium antagonists. such as verapamil. could inhib-
it this slow response action potential induced by high
K™  Our experiment showed that both 1HC-72
and Verapamil decreased the APA and F,, of the
slow response action potentials induced by high K*

(25 mmol+ L), The difference between IHC—72 and
verapamil was that tbe former prolonged APD while
the latter shortened it. This phenomenon indicated
that IHC—72 not only ihibited the inward calcium cur-
rent but also inhibited the outward potassium current
to some exient in the myocytes, The depressing effect
of IHC—72 on the abnormal automaticity, APA and
MDP of the slow response action potentials induced
by BaCl,, similar to that of IHC—65, further implied
Lhat it might inhibit the calcium current, which was

consistent with the finding of our previous experiment
in witrg™,

Qur experimental results suggested that IHC-72
inhibits Ca®*, Na’. and K' transmembrane
movement in the myocytes. But it was difficult to de-
termine which ion of IHC-72 has relatively more

selectivity under such experimental conditions,
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Selective vasodilatory effect of dipfluzine on vertebral artery

in anesthetized dogs

WANG Yong-Li, HE Rui—Rong'
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ABSTRACT Dipfluzine (Dip) is a novel calcium anp-
tagonist first developed by Department of
Chemistry, Beijing University. The effects of Dip on
hemodynamics and vascular resistance in vertebral
{VV¥R), coronary (CVR). and femoral (FVR) arter-
ies were compared with those &f cinnarizine {Cin)
in anesthetized dogs. Dip iv decreased dose—
dependently VVR at 0.1, 03, 1, and 3 mg+ kg™
CVR at3mg- kg™, and FVR at1and3 mg- kg™
The fall of VVR by Dip iv was more remarkablc than
that by Cin at the matching doses. The systoli,
diastolic, and mean blood pressure and total
peripheral resistance were temporarily reduced equally
by both of them at 1 mg- kg™’ iv; while Dip and Cin
produced no obvious changes in heart rate. cardiac
index, stroke index, LVP, and dP/drg,, at all
doses, These resulis suggested that Dip possessed a
high selectivity at different sites of the vasculature and
was a more potent selective cerebral vasodilator than
Cin,

KEY WORDS dipfluzine; cinnarizine; vascular
resistance; hemodynamics; vertebral artery, coronary
vessels; femoral artery; calcium channel blockers
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Our previous study using isolated blood vessels i
vitro demomstrated that dipfluzine (Dip). a nowvel
diphenylpiperazine calcium antagonist first developed
by Department of Chemistry. Beijing University,
China, was a more selective and more polent
vasodilator on cerebral wvessels than cinnarizine
(Cin)'"", But it remained uncertain whether these
properties of Dip existed ir vivo, The present study
was to examine the selectivities of Dip and Cin on
vascular resistance in various sites of the vasculature
in anesthetized dogs. and to examine the peripheral
bemodymamics in doses reducing the vascular resist-
ance in cerebral arteries,

MATERIALS AND METHODS

Chemicals
>99 85%)

Dip and Cin (purities of both
synthesized by Department of
Chemistry, Beijing University, were dissolved in
2% tartaric acid solution containing 20%
dimethylacetamide {(solvent). Dirugs were injectd into
femoral vein in a volume of 0.1 nil- kg™'. Same vol-
umne of the solvent was used as control,

Vascular resistance Twelve mongrel dogs of
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