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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,
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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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either sex weighing 15* 53 kg were used for measuring
vascular resistance in wvertebral (VVR), coronary
(CVR). and femoral (FVR) arteries by perfusion at a
constant raté’”, The rate of perfusion in various am-
mals was different and adjusted to make perfusion
pressure equal (0 mean blood pressure. The lowest
value of wascular resistance within 30 min after
perfusion was used for comparison between the 2
groups,

Hemodynamics Twelve mongrel dogs of either
sex weighing 17+ 5 3 kp werc anesthetized with
pentabarbital sodium (30 mg » kg™' iv) . The right
femoral artery and vein were cannulated for measuring
blood pressure (BP) and for dmg administration,
respectively. The heart was exposed through the left
4th intercostal space and suspended in a pericardial
cradle. A saline—filled polyethylene catheter was in-
seried into the left ventricle through a stab wound in
the apex and conpected to a pressure transducer
(MPU-0.5). The left ventricular pressure (LVP) and
its dP/dr,, were determined by elecironic
differentiation of the LVP pulse. The root of aorta
was put into an electromagnetic flowmeter (MEF-26)
probe for measuring aortic blood flow (ABF). BP,
LVP, dP/dt, ., and ABF were monitored with
polygraph  (RM—6200). Threugh an A-D
converior, the 4 channels of signals were collected
and analyzed by microcomputer using a program

designed by our department. Heart rate (HR)
systolic BP (SBP). diasiolic BP (DBP), and mean
arterial pressure (MAP) were recorded automatically,

Cardiac index (CI), stroke index (SI), and total
peripherial resistance (TPR) were calculated®. All
the hemodynamic data were printed in dagits at 0, 1,
5, 10, 15, 20, 25, and 30 min.

Experimental protocol In cach study, 12 dogs
were divided inte 2 groups and ingcted iv Dip and
Cin, respectively, Doses of both-drugs were 0 (sol-
vent)y 003, 01, 03, 1, and 3 mg+ kg in
vascular resistance experiments and 0, 0.1. 03, and
1 mg» kg' in hemodynamic experiments. Drugs
were injected iv at 35—min intervals,

Results were expressed as x+ ¢ and compared
using ¢ test.

RESULTS

Vascular resistance Dip caused a significant de-
crease in FVR at 1and 3 mg+ kg™ (P<0.05 or 0.01)
and in CVR at 3 mg- kg™' (P<0.05). but Cin did
not, VVR was dosc—dependently lowered by Dip
0.1. 03, 1, and 3 mg- kg iv(P<0.01) and by
Cinland 3 mg+ kg™ iv(P<0.05). The decrease in
VVR caused by Dip was more remarkable than that
by Cin (P< 0,05 or 0.01). The order of the decreases
in vascular resistance with Dip and Cin were VVR >

FVR > CVR (Tab 1). VVR responses occurred

Tah 1. Effects of iv dipfluzine and cinnarizine om vertebral vascular resistance. coronary vascular resistamce, and

femoral vascular resistance in anesthetized dogs. n=6 x* g5 "P>0.05 “'P<005 "TP<001 vs D
mg- kg, ‘P> 005 “P<005. *P<0.01vscinnarizie,
Drugs / mg* kg™! FVR / kPa CVR / kPa VVR / kPa
Dipfluzine 0 18.0+ 117 177+ 1.1* 17.9+ 1 3%
0.03 177127 17.7¢ 1.1°° 16.1+2.1*"
0.1 17.12 1.5 175+ 1.6 147+ 16"+
0.3 167+ 13 17.1+ 16°* 125+ 1.7°*
10 157186 164+ 17" 111+ 2777+
3.0 152+ 19 157+ 17" 116+ 2177+
Cinnarizine 0 177+ 1.7 17.7+ 1.7 179+ 19
0.03 177+ 1.7° 177+ 1.7° 17.9+ 1.9*
0.1 173+ 1.7° 177+ 1.7° 17.6+ 20°
0.3 172+ 17" 7.5+ 1.7° 164+ 19°
1.0 16.4+ 20° 17.1% L6 155+ 1.7°"
30 16.4+ 20" 17.1+ 1.7° 144+ 2.1°"°
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within 1 min after Dip iv and reached the peak within
2 min, then gradually returned to the original level.
The response was prolonged as the dose of Dip
increased {Tab 2). .

Hemodynamics Dip and Cin 0.1 and 03
mg- kg' did not alter any heimodynamic parameter
in anesthetized dogs.  All the slight transient increases
inCL SI, LVP, anddP . dr., andslight transient
decreases in HR and ABF appeared 1-5 min after D1p
and Cin 1 mg+ kg™’ iv were non—significance. Both
drugs at 1 mg« kg™’ decreased the SBP, DBP, MAP,
and TPR (P< 0,05 or0,01). but these responses were

rapidly lessened within 5 min (Tab 3).
DISCUSSION

The present study showed that Dip in all doses,
like Cin, did not significantly affect the
hemodynamics in anesthetized dogs except for transi
ent lowering of SBP, DBP, MBP, and TPR at |
mg- kg~'. Since cerebral circulation in the dog exists
anastomotic communicalion between carotid and
vertebrobasilar arteries. the changes in intra—cranial
and extra—cranial vascular resistance may be partly
intermingled. However, the present study showed

Tab 2. Effect of iv dipfluzine 0.03—3 mg « kg™' on vertebral vascular resistance in 6 anesthetized dogs. Xt s
P> 005 “P<0.0% “TP<0.0]vs0min
Time / min 0 0.03 0.1 0.3 1 3mg- kg
0 177 1.1 1792 1.3 179+ 1.1 1791 1.1 18,12 0.7 17713
1 179+ 12" 16.7x 16° 159+ 19° 155 1.7°° 148+ 1.2°*° 148+ 13"
2 180+ 1.1° 6.1 2.1° 147+ 16" 125+ 1.7 11+ 27 1132 28"
3 180+ 13° 168+ 21" 159+ 1.7 148+ 2.0°* 121 1.7 1252 1.7°°7
4 179+ 13" 173z 16" 165+ 13" 164 L.I'" 133 1.5 128z 1.2
5 181 12" 177t 13" 173+ 09" 17.2+ 07" 155+ 08" 135t 08"
10 17717 179 19" 176£08" 177£137 160X 09" 1391 2.7
15 179t 19" 179+ 217 17613 177+ 167 159+ 17" 139 27"
20 181+ 038" 180+ 17° 177t 18" 179+ 1.5° 6 0x 1.1I7"" 133 21*
25 177 13° 177+ 13° 179+ 23" 177+ 1.7° 1732 1.1° 133+ 21*°
30 179 1.1° 177z 21° 179207 180+ 1.3° 177 13" 14,4t 16

Tab 3. Effects of dipfluzine and cinmarizine [ mge kg™ iv on hemodymamics of apesthetized dogs. »= 6, 3= =

“P>0.05 °“"P<0.05 “T'P<0.0]ys0min
Parameter Drug 0 min ] min 5 muan 10 min 20 min 30 min
SBP / kPa Dip 16325 12721 16132 160£35° 159+39° 153x32"
Cin 16.4= 2.4 127+ 3.1 14751 1562 5.1% 152+ 47° 141+x35°"
DRBP / kPa Dip 85z 16 56247 85+17 87+ 20" 83217 §1£ 19"
Cin 23r 29 47 17" 93£32° 92+ 33" 85+ 28" 81+x23°
MAP # kPa Dip 119+ 16 92+ 13" 107+19° 120£23° 117£24° 113x217
Cin 123+ 33 87=20" 11.1£367 123£36° 116+337 11.1x27"
TPR/kPa-min ™' Dip 156+ 6.3 9332 141+73° 162£109" 168 106" 143x 78"
Cin 166+ 6.3 100+ 45 166294° 170+112° 1571107 152 112"
HR / beat « min™' Dip 127+ 28 110 25* 116+ 26~ 121z 28* 120 28° 118+ 28~
Cin 1332 31 128+ 33" 130+ 31° 126+ 31° 126+ 31° 1252 31°
ABF / L+ min™ Dip 1,732 038 183+ 067" 179039 157+ 032" 152+041" 163z042"
Cin 187+ 051 150029 189+ 052" 187X 060" 187X 0356° 193x065"
LVYSP/ kPa Dip 149129 137+ 48 169%53° 165+52" 157£48° 140%+3.1°
Cin 140% 39 12347 139+ 40" 135541 139247 141z45"
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that Dip in doses which did not induce changes in
CVR, FVR and peripheral hemodynamics, caused a
prominent decrease in VVR. On the one hand, these
facts implied that VVR at these doses was unaffected
by changes of peripheral vascular resistance, thus the
method of measuring VVR in this paper was
technically feasible: on the other hand, considering
these results together with the previous data in
vitre'™,  we also suggested thar Dip affected
preferentially the vascular activity, especially the cere-
bral vasculature. The selective vasodilatory effect of
Dip on the cerebral vessels is qualitatively similar te
that of Cin and mere significantly potent than that
of Cin,
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Blockage of clonidine—induced platelet aggregation in rabbits by

procainamide

SHAN Chun—Wen, YANG Jun—Wang'. YANG Su—Qin
{Department of Pharmacology, First Military Medical College, Guangzhou 510515, China)

ABSTRACT Procainamide was capable of blocking
the x,—adrenergic receptor agonist clonidine—induced
plaiclet aggregation, giving an antagonistic index,
pdy of 50+ 06 and half antagonistic concen—
tration, A4, of 104 pmol L™, Clonidine showed
half efficacy concentrations (EC,,} of 44, B2, 182,
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485, and 662 mmel- L™, and affinity parameter
(pDy) of 74. 7.1, 6.7, 6.3. and 6.2 respectively
when different concentrations of procainamide were
used as blocking reagent. The results indicated that
the mechanism of inhibitory effect of procainamide on
clonidine—induced platelet aggregation was to
competitively antagonize activating o;—receptors and
others of clonidine on platelet membrane.

KEY WORDS procainamide; clonidine; platelet
aggregation: alpha adrenergic receptors
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