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Effect of Papaverine and Diphenhydramine on the Action
of Cholinesterase Inhibitors

Eun-Hee Park, Jeong-Hye Kum and Soo-Sun Park
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

Abstract— This study was designed to examine the effects of diphenhydramine and papaverine
on the toxic manifestations of cholinesterase inhibitors. It was found that papaverine increase
acetylcholinesterase activity in cerebral cortex of mice. Papaverine pretreatment tended to increase
acetylcholinesterase activity against the actions of neostigmine and physostigmine. When diphenhy-
dramine (20~30 mg/kg, s.c.) was treated 20 min before the administration of cholinesterase inhibi-
tor, it significantly extended the onset latency in the signs of toxicosis which were characteristically
produced by physostigmine (0.25~1.5 mg/kg, s.c) or neostigmine (0.125~0.5 mg/kg, s.c.), and
it also prevented lethality in all of the animals.

Keywords [] Diphenhydramine, papaverine, physostigmine, neostigmine, toxic manifestation, acetyl-

cholinesterase activity.
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Table 1—Effect of papaverine administration on acetylcholinesterase activity in mouse cerebral cortex and vas

deferens.
Dose N AChE Activity” Relative Activity
(mg/kg/day, i.p.) (AOD4w/min/mg protein) (%)
cerebral cortex
1 week control 6 0.372+ 0.030 100
papaverine 50.0 6 0.400+ 0.023 107
2 weeks control 6 0.384+ 0.033 100
papaverine 50.0 6 0.527+ 0.037* 137
vas deferens
1 week control 7 0.091+ 0.013 100
papaverine 50.0 7 0.094+ 0.009 103
2 week control 7 0.081% 0.006 100
pavaverine 50.0 7 0.092+ 0.008 114
“Number of mice used.
"Values of AChE activity are expressed as meant SE.M.
*p<0.001
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Fig. 1—Time course of acetylcholinesterase activity in
cerebral cortex after administration of physos-
tigmine (0.3 mg/kg, s.c. ®—®) and in vas de-
ferens after administration of neostigmine (0.
15 mg/kg, s.c. O—C) of mouse.

Each point represents the mean of 4 experi-
ments with vertical bars indicating the S.EM.
*p<0.05
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Table II= physostigmine®] acetylcholinesterase
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Table H—Effect of papaverine on acetylcholinesterase activity after the administration of physostigmine or neosti-
gmine in mice’.

Dose N* AChE Activity* Relative Activity
(mg/kg/day, i.p.) (AODy0/min/mg protein) (%)
Physostigmine
control 6 0.256+ 0.013 100
papaverine 12.5 6 0.275+ 0.008 107
papaverine 25.0 6 0.273% 0.008 106
papaverine 50.0 6 0.280+ 0.011 109
neostigmine
control 6 0.068+ 0.005 100
papaverine 12.5 6 0.076x 0.012 111
papaverine 25.0 6 0.079+ 0.007 116
papaverine 50.0 6 0.082+ 0.005 120

“AChE activity was determined in the cerebral cortex after the administration of physostigmine (0.3 mg/kg, s.c.)
and in the vas deferens after the administration of neostigmine (0.15 mg/kg, s.c.).

*Number of mice used.

“Values of AChE activity are expressed as meant S.E.M. Papaverine was administered for two weeks. Physostig-
mine was injected one day after last treatment of papaverine.
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Fig. 2—The protective effect of diphenhydramine on the toxic manifestation of diphenhydramine in mice. Panel
A and panel B were obtained without and with diphenhydramine respectively.
The onset latency for the appearance of tremor (@), muscle fasciculation (W) and time of death (a)
was recorded.
Each point represents the mean of 10 experiments with vertical bars indicating the S.EM.

ah-2oll 3 3FEALERel S o Zb7h 0, 40, 70 ' 100% 2 5RAFA wEATRe] adhke A% Jelgl
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# =gt olw physostigmined £3fo) ZrjatE 2 7 E3}7] $)5led, diphenhydramine 20 mg/kg$
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Table III—Effect of diphenhydramine pretreatment on physostigmine-or neostigmine-induced toxicity

Dose (mg/kg) N« pretreatment’ % lethality
physostigmine 1.5 10 None 100
physostigmine 1.5 10 diphenhydramine(20 mg/kg) 0
neostigmine 0.5 10 None 100
neostigmine 0.5 10 diphenhydramine(30 mg/kg) 0

“Number of mice used

‘Diphenyhydramine was administered 20 min before physostigmine and neostigmine.

physostigmine Fo] 20 Aol sj&bAbeial&
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At
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g. 3—Effect of diphenhydramine pretreatment on
acetylcholinesterase activity in cerebral cortex
intoxicates with physostigmine and in vas de-
ferens intoxicates with neostigmine in mice.
Each column represents the mean value obtai-
ned from six mice.
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