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Abstract—The behavioral effects of propranolol (60mg/kg) and metoprolol (100mg/kg) each alone and
coadministered orally with cinnarizine (100mg/kg) were investigated and compared with each of beta-
blockers alone treated group in rodents. Propranolol showed depressive effects through locomotor activity,
conditioned avoidance response, rota-rod test, traction test, and analgesic effect in mice. When combined
with cinnarizine and propranolol, the behavioral depressive effect of propranolol was reduced comparing
with propranolol alone treated group. However, metoprolol alone or combined with cinnarizine didn’t
showed any behavioral dopressive effect so much as propranolol.
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Table I--Acute toxicily in mice.

Drugs Combination ratio LD 50 (mg/kg, P.O)

(95% confidence limits)
Cinnarizine+ Propranolol - 1:2 560 (406~773)

Cinnarizine +Metoprolol 3:10 1180 (908~1534)
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Fig. 1-Effects of drugs on locomotor activity in normal mice (left) and caffeine (30mg/kg
i.p.) treated mice(right). n=6
*P<0.05, **P<0.01, Significantly different from the control. *P<(0. 05, *#P<0.01,
Significantly different from coresponding propranolol.
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Fig. 3-Effects of drugs on rota rod test in mice.
Vertical bars represent S.E. of the means, n=10—16.
***¥P<0.001, Significantly different from the control.

different from corresponding propranolol.

*P<0. 05, **P<0.01,
#*P<0. 05, Significantly

Table II-Effects of drugs on the traction test, pull-up test and analgesic effect in rodents.

Traction test

Pull-up test

Analgesic effect

Drugs mice rats rats HAc-writhing  Randall-Selitto
g method (mice) method (rats)
(mg/fg P.0.) Time(sec.) Time(sec.) Time(sec.) Number Force(g)
No. of animals 6 10 10 6 10
Control — 38.0+12.8 23.6+4.8 4.24+0.7 36.3+5.0 8747
(100) (100) (100) (100 (100)
Cinnarizine 30 60. 00 30.7+6.8 4.940.4 41.6%6.2 10049
(158) (130) (83) 114) (85)
Propranolol 60 11.8+7.6%  17.7+3.1 4.6+0.5 18.3+5. 4% 10310
3D (75) €))) (50) (82)
Cinnarizine 30 11.345. 4¥*  30.8+4. 6% 4.4-+0.4 22.016.4 11241.3
+ +
Propranolol 60 (300 (130) (96) (60) (72)
Metoprolol 100 59.3%1.6  20.945.1  3.620.4 33.3:6. 1 99-+0. 6
(156) (89 (115) (92) (86)
Cinnarizine 30 48.2+19.1 27.2£6.3 3.3:+0.2 31.0%6.0 10447
+ +
Metoprolol 100 (126) (115) (122) (85) (81)

Values represent the mean+S.E. ( ): Relative potency is expressed for control=100. *P<0. 05, **P<0.01,
Significantly different from control. ¥P<(0.05, Significantly different from corresponding propranolol.
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Propranolol (60mg/kg, p.o)g vpL oAl oA AubeSk zASy] ule, &R ekl
g, 49 A%, A% adellA dzed vE felAdde dAASE vhebl ot cinnarizinest
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