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Pharmacological Studies on the Antihypertensive Effects of Cinnarizine Coadministered
with Propranolol or Metoprolol(]). Effects on the Isolated Smooth Muscle

In Hoi Huh and Hyung Sco Ann
College of Pharmacy, Chung Ang University, Seoul 151, Korea

Abstract—In our former report we observed that cinnarizine influenced the antihypertensive effect of
propranolol beneficially, but not of metoprolol in SHR and normal cat. Cardiac contractilities and smooth
muscle relaxations induced by above drugs were measured to elucidate their mechanism of action. In

cinnarizine and propranolol treated group, both of megative inotropic and g-blocking activity of propranolol
" in perfused rat hearts were increased and propranolol induced contraction in isolated arterial and trachea
smooth muscle of the guinea pig was antagonized comparing to propranolol alone treated group. However,

in the cinnarizine and metoprolol treated group, no significant differences in activity on the above were
observed compared to metoprolol alone treated group.
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Fig. 1—Effects of drugs on the contractile force decrease in spontancously beating perfused normal
and reserpinized (R.) rat hearts (Langendorff preparations). Vertical bars represent S.E. of
the means(n=>5~7).

2 Fig. 144 30% 54 dA4a558 Table I—Effects of drugs on the contractile force

F}\JAT_— ECyHfEE wjidle] & uw) FA rate decrease in spontaneously beating per-
N fused normal and reserpinized rat heart
N A k1) O 1

Dol 4 propranolols metoprolole z}bz} 3.7 (Langendorff preparations).

X100 2 4.6x107"M=4 propranolole]

: ECypx 107" M
GAF el e AEE Fehh e (Table 1). Drass (=injection dose)
Cinnarizine 5% FojAo& 107M 2 2x g —
normal rat  reserpinized rat

107'M F=4 +53 JH a7} 247 5.3
-+0.9%@=7) & —5.1-0.8% (n=5) 24 7 Propranolol 3.7+0.2 3.940.7
©} ¢l9lov}, propranololst ¥ &4 e] prop- Cin. +Pro. 1. 240. 47## 0.94-0. 3%
ranolol %% ‘T‘O% /q ] ]3H O_}: 3]3]1 701‘—§l' 47,___“7 Metoprolol 4- 6+0.4 4-8i0-8

R in. t. . 90. .20, gHEEE
q A £5hE e deh et metoprolol e WSRO L2
9] ALl BEA ul4d cinnarizines}t 9 ECs indicates the dose of propranolol or meto-
£4 994 9= W37 g9l cinnarizine prolol producing decrease in contractile force

by 80%, alone and in combination with cinna-

@ propranolol }-§-4] propranolol wE-ol rizine(1X10™" M). Values represent the mean

Aol ¥F] B}l v FAZ} £ Jd45HE +S.E. for 5~7 experiments. **P<(0.0l. Sign-

Vel AL cinnarizineo] £]3] B-adrenergic ificantly different {from corresponding normal rat
, b heart, *P<0.05, **P<0.0l, #**P<(.001 Sign-

J) 7'- = = = .

LETERS S7473 % (Table T #2)ol A3 ificantly different from corresponding propranolol

Aoew P & o]FEE cinnarizined) or metoprolol.
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" Table II—Inhibitory effects of drugs on the contractile force response induced by norepinephrine,
epinephrine and isoproterenol in spontaneously beating perfused rat heart (Langendorff

preparations).
Dose Norepinephrine Epinephrine Isoproterenol
Drugs %1078 1pg/ml 1pg/ml 0. 55ug/ml
g/ml CF.2(%) LR.Y%) C.F.(%) LR.(%) C.F.(%) LR.(%)
Control — 42.5+5.7 — 54.24+4.7 — 34.518.1 —
Propranolol 2 14.7+1.3% 65 16.9+1. 2%%* 69 7.3+1. 7% 79
Cin.+4Pro. 2+ 2 22,642, 3*# 47 18. 844, 74* 65 4,341.8* 87
Metoprolol 10 26.96.0 37 30.0£5.0%% 45 2.3+1.4% 93
Cin. +Met. 2+10 28.8+2.6 32 43.2+3.3 20 5.0£1. 4% 86

a: C.F. represents contractile force. b: LR. represents inhibition rate. Values represent the mean+S.E.

for 6 experiments. *P<(0.05, **P<{0.001, ***P<0.001 Significantly different from control. *P<0.05.
Significantly different from corresponding propranolol. '
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Fig. 2—Effects of drugs on cumulative dose response for the norepinephrine (left) and calcium

chloride (right) induced contraction in isolated guinea pig thoracic aorta. Vertical bars
represent S.E. of the means (n=4~5).
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narizine2] g3 o8k Ca?*-#EifEHol 7123slE Z 7tc}h. Cinnarizine metoprolols & 4]
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Sz 290 Gg 93] Ay GE Ao ARt
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Fig. 3—Effects of drugs on cumulative dose response for the isoprotereno! induced relaxation in
isolated guinea pig trachea. Response is expressed as percentage to the maximum response

of pilocarpine (8x107®M) induced contraction. Vertical bars represent S.E. of the means
(n=4~5).

Table II—Inhibitory effects of drugs on the isoproterenol induced relaxation after contraction by
pilocarpine in isolated guinea pig trachea.

Drug iﬁiﬁiﬁraﬁﬁgéi{){eyyg) pA; value (relative potency)
Control 100
Propranolol 117+16 7.20+0.21*  (100)
Cin. +Pro. 95424 6. 224-0. 56 (10
Metoprolol 115+13 5.97+0.41  ( 6)
Cin. +Met. 103+ 7 6. 380. 29 (15

Relative potency is expressed relative to pA; value for propranolol=100. Each drug concentrations
is 3x107"M. a) mean=+S.E.

propranolol ZFE-%o] Ao u]&}le] isoproterenole]] &]3&F o] &kF-8-9] oA &b 1/100]¢l.2.5] meto-
prolol ©tE9] A &%= oF 1/15, cinnarizinez} metoprolol W&o & oF 1/60] ¢}, Maekawa® &=
methacholine® 2 %A 7] guinea pig B/ AR E A}23L4] isoproterenol (107°~10"°M)ef 2]
3 MHRRIES A EAE vng A8, SRS A practolol B acebutolole- W] A= A<l
propranolole]]l u]&] 2z ¢k 1/50, 1/1000]¢ich. & cinnarizine2 histamine!® ¥ -4 &4 ul-g-
o o8 2™ ARA $%L A%, =% mast cell membranes] A Ca**sl F3-3 A3
A f22A sodium cromoglycates} §AbshA 71 %A F3AEL Jehdeiz AU wefA
Fig. 30| 4] ¢} 7ko] propranolole] 79 9le] A=l isoproterenold] 7| ztA] Ao =& oA F3}
7} viebd 2L propranolole] B &A HEETHRC sl Aoz wEch. g3 cinnarizine
7} propranolol ®-£-A] propranolol ©+EA 9] o] A Eart 4 AL cinnarizined 7| %A
o] g Cat—Hpifefel 7198 Ao Azech
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