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Antagonistic effects of dipfluzine, flunarizine, and cinnarizine
on 5-hydroxytryptamine-evoked contraction in pig basilar artery
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AIM: To investigate the effects of dipfluzine
{Dip). a new derivative of cinnarizine {Cin), first
developed by China, upon 5-hydroxytryptamine
(5-HT ) -induced contractions in cerebral arteries.
METHODS: Compared Dip, flunarizine (Fiu), and
Cin antagonistic effects and actions on 2-
component contractions evoked by 5-HT in isolated
pig basilar artery. RESULTS: Dip showed a
greater concentration-dependent antagonistic
effect on 5-HT-evoked contraction than Cin and Flu
in pig basilar artery rings. The crder of potency
(ICs ) was Dip (4.0 ymal*L™") >Flu (15.6 pmol
'L™")>Cin (25.2 pmoi-L™').  All the Dip. Fu,
and Cin inhibited 2-components of 5-HT-induced
contraction. The antagonistic effects of Dip and
Cin on the initial fast-phase contraction ( FPC)
were greater than that on the sustained tonic-phase
contraction { STC), but Fiu showed no difference
between inhibiting effects on 2-component
contractions. CONCLUSION: Dip was moere
potent than both of Flu and Cin on caerebrovascular
dilation, associated mainly with the inhibition of
intracellular calcium release.

5-Hydroxytryptamine {5-HT ) released from
aggregating platelets is responsible for the genesis of

0l Caleium anta-

ischemic vasospastic disorders
gonists inhibited the cerebral artery contraction
evoked by 5-HT'#%,
damage after subarachnoidal
( Dip J,

calcium antagonist first developed by Department of

and reduced neurological

hemorrhage!# .

Dipfluzine a mnovel diphenylpiperazine

Chemistry, Beijing University, showed a more
selective and more potent antagonistic effect than
cinnarizine { Cin} on contractions evoked by

levaterenol and KCl in isolated cerebral artery'® and
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protective effects against ischemic brain edema® .

In this investigation, we compared the antagonistic
effects of Dip, flunarizine (Flu}, and Cin on the
contraction evoked by 5-HT in pig basilar artery.

Cinnarjzine

R=H, R, =—CH=CH©
R=F, R/= “‘CH=CH‘©
R=H, R;= —CHE*CHE'CO—@F DipMuzine

MATERIALS AND METHODS

Flunarizine

Drugs 5-HT (Fluka} was dissolved in distilled water.
[hp { Chemical Department, Bedjing University), Flu ( He-
nan Xichuan Pharmacentical Factory}, and Cin {Xi-an Jassen
Pharmaceutical Co Ltd]} as the stock selution 100 mmal+ L1
were made with tartaric acid solution 10 mmol- L™ {salvent),
and furcher diluted with the solvent daily before use. The
same amount of the solvent was used as control.

Isolated pig basilar artery rings After slaughter, che
pig basilar artedies were immediately separated and cut into 4
— 6 mm rings. The rings were suspended with two wire
holders in a 20-mL bath containing K — H solution at 37 C
gassed with 95 % Oy + 5 % C(y, pH was 7.2 — 7.4,
Tension of the rings were measured isometrically with LW-10
force-displacement transducers { lnstrument Factory of
Shanghai) and recorded on XWT-204 model potehtiometric
recorders [ Shanghai Dehua Appliance Factory). The resting
tension was adjusted to 1 g. Afrer a 90-min equilibration,
stimulations of artery with 5-HT [final concentration 50 pmol
«L™'} was repeated every 20 min in the presence of solvent
until a reproducible contractile response {within 10 % devia-
tion) was cbtained, which was used as a control standard
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{0 % dilation). Then the ring was incubated in K — H
solutions containing a certain concentration of Dip, Flu, or
Cin fer 15 oin.

In “calcium withdrawal” experiments, the ring was
incubated in Ca®* -free solution for 15 min, before 5-HT 50
pmel* L7 ! was added,  When maximoal contraction induced by
5HT appeared, CaCl; 2.5 mmol* L™ ' was restored. After
incubation in Ca?* -free solution containning Dip 6. 5, or 15
umol- L™, Flu or Cin 0 or 15 pmol-{."! for 15 min, the
procedure was repeated. One ring was only used cnce for
solvent and one concentration of drug,

Statlstical analysts Comparison of the results were
made with z-test.

Fiity percent inhibitory concentrations { IG5, ) were
calculated with Bliss method.

RESULTS

All the Dip, Flu, and Cin induced a
concentration-related inhibition on 5-HT-evoked
contraction { » = 0.9911, 0.9865, and 0.9955,
respectively) . The 1C;; (95 % confidence limits)
values of Dip, Flu, and Cin were 4.0 {2.3 - 7.0),
15.7(9.5-25.7), and 25.2 {17.0 - 37.4) pmol
‘1.7, respectively (Fig 1).

99

lnhibition/ ¥ ¢in probic acele)

75 6.5 5.5 4.5

Concentration/ —lg mol-1.7}

Fig 1. Effects of Dip, Fin, snd Cin on 5-HT-indoced
contraction of pig basitar arterial rings-

5-HT initiated a fast-phase contraction {FPC)
in Ca** -free K — H solution and a further slow
sustained tonic contraction { STC) after restoration
of CaCl,. Three drugs all inhibited 2 components
of contraction and the actions of Dip were more
potent than those of Flu and Cin. The inhibitory
percentages of Dip Tfor FPC were bigher than those
for STC, which were qualitatively similar to Cin.
Flu showed no

significant difference between

inhibitory percentages on FPC and STC. Flu effect
on FPC was similar to Cin, but Flu effect on STC
was greater than Cin {Tab 1.

Tab 1. Effects of Dip. Flu, and Cin on 2 componenis of 5-
HT-evoked contraction. = =6, ¥ £s. "P>0.05, "P <
0.05, ‘P <0.01 vv FPC; P >0.05, “P<0.05, "P<
0.01 vs Cin; °P >0.05, 'P<90.01 w» Flo; *P <9.05,
1p<0.01 vs 0.

Drugs/ FPC STC
el L contraction/  inhibition/ eontraction/  inhibition/
g % g %

Cin 0 0.97%0.21 1.29 +G.197

15 ¢.82+0.25¢ 378 1.07%£0.08" 21+ 5
Flu 0 1.07%x0.17 1.4020.29%

15 0.6320.09% 37+9' D.87=0.19" 40+38"
Dip 0 0.96+0.12% 1.27 £0.27%%

5 0.3020.08" 59+10% 0.71+0.23% 40+ 8
15 0.00x0.008 100+0% 0.13+0.03% ggt g

DISCUSSION

QOur resnlis demonstrated that 5-HT-induced
contractions in isolated pig basilar artery were
depressed by Dip, Flu, or Cin and the relaxing
effect of Dip on 5-HT-evoked contraction is more
potent than those of Flu and Cin. Considering
together with Dip has been known selective to
improve cerebral blood flow in ischemic brain, it is
suggested that its antagonistic activity on 5-HT-
induced contraction may be an important factor in
protection against ischemic brain edema.

The contraction evoked by 5-HT in pig basilar
artery consists of 2 components, FPC and STC'™',
involved in the intracellular release and extracellular
influx of Ca®*, respectively. Three drugs could
iphibit both components of contraction and the
effects of Dip were more potent than those of Cin
and Flu. But Dip, like Cin, showed the
antagonistic effect on FPC was more marked than
that on STC, which indicated the vasodilator effects
of Dip and Cin is different from that of Flu, the
former may mainly influence intracelluar release of
Caz+ )

It was concluded that Dip was more potent
than both of Flu and Cin on cerebrovascular
dilation, associated mainly with the inhibition of
intracellular calcium release.
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Effects of m-nisoldipine on aortic calcium accumulation

in rats with vascular calcium overload’
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AIM: To swdy the effects of a novel calcium
channel biccker, m-niscldiping, on vascular
calcium overioad {VCQ] at both tissue and cellular
levels. METHODS. VCO was induced in Wistar
rats by treatment with colecalciferol {Col, 400 000
Il kg™'y pe) and an aqueous mixture of ethancl
and polyethyleneglyccl-400 for 3 d. The tissue
and subcellular calcium ccntents of aorta were
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determined by atomic absorption spectrometer and
electron probe microanalysis, respectively.
RESULTS. Chronic treatment with m-nisoldipine
{m-Nis, 1—15 mg-kg~', po, bid) only had mild
inhibition on the elevation of total calcium in aorta,
and the dose-response relationship of m-Nis
displayed a bell shape, with inhibition ratlo of
24 % only for m-Nis 2.5 mg *kg~'. The effect of
verapamil {12.5 mg-kg™', po, bid} was a little
better than that of m-Nis. The intracellular YCO
in medial smooth muscle cells of aorta were
remarkably inhibited by m-Nis {2.5 mg-kg™'),
with inhibition ratios of 72 % for cytoplasm and
76 % for mitochondrion. The caicium accumula-
tion in nucleus was reduced to a lesser degree than
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