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ABRSTRACT

The effects of verapamil, chilcocr-
dlazepcx.zde (CDX) separately or and
“ 5. 1in combination on spontaneous loco-
;.'}_'.._’?,;___;_‘.;;.'“_motor activity (SLMA) of mice were
;-,;-';ﬁ;__.*-i;;-{.,'fé;f;;'-_;-:-'.- investigated using an activity <—age
s apparatus. Results of the present
-.-""?ff?;_i-.‘.;;f’_:}- study revealed that the i.p. injec-
e tion of verapamil in - three doss lev-
shue. els (0.3, 0.6 and 1.3 mg/kg)
el_:c'J.ted a dose dependent decrease,
both in intensity and duration, of
SLHA of mice. The 1i.p. administra-
,F ttion of CDX in doses of 5 and 10
mg/l:g brought about a s_xgn.z.f,?.cant
wun.- dose-related diminution of SLMA of
W .mice. Verapamil, in its three lev-
i.é-if;{’f H els, administered concurrently with

~CDX, 1n 1its two dose levelis, re-
5ulted in a significant potentiation
5t :_:;;ﬁef CDX-induced inhibition of SLMA.
;‘f"f,f:f,," .h,JHowever, This potentiation caused by
=R 5 ..verapamil was much more evident with
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Wthe smaller dose level of (DX ('5
“ mg/kg); than with the higher dos
levnl (16 mg/kg).

" Available repcrts are in agree-
ment with our results. These re-
ports indicate that verapamii might
Yoioovhave the ability to supprecss ALMA OF
r.-.,_,_"';ﬂr ‘mice and to potentiate the CDX—-in-
2 .duced inhibition of SLMA via differ-
,f% :%f‘; em!: mr}des of action.

..:ei-ifa."{:*-i.‘.'ﬂ.-.:a';;' e

%"‘

ﬁf”%* IN TROE‘UCTIOH

SEILT :1

-1 “- . "

Ay _“." .--
-'.-. L 1-.

i Sl ie
.__i.ibﬁ._-j-c..,__;r .-'

*” Verapamll a calcium channel an-
iy o
:-g‘.'*f';""’

o ol f&aganlat is widely vused for the
*%;““ piﬁreatmen* of spupraventricular ar-
?i?thmias and ischaemic heart dig-
T ol The drug hasgs been re-~
w to have some sort of effic sacy
Iﬁ_inat mania®. This calcium entry
‘*:.a ilocker  can antagonise 5-hydrox-
ty;:tamine {5-HT) at its receptor
1 in the human blood platelets?
well as in the rabbit's aortab.
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STUDY GF THE EF¥ECT OF VERAPAMIL,
COMBINATION ON SPONTANEOUS LOCCMOTOR ACTIVITY IN MICE.

CHLORDIAZEFOXIDE AND THEIR
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It has been reported by many in-
veatigatoraSrf’J that 5-HT plays an
important role in controlling spon-
taneous locomotor activity (SLMA).
Accordingly., any drug having the
ability to alter serotonergic activ-
ity in the brain can possibly exert
an action on SLMA. Since verapamil
wasg reported to antagonise 5-HT it
might affect the gpontaneous locomo-
tor activity cof mice.

Chlordiazepoxide (CDX) which 1is
well known for 1its anti-anxiety
properties® has been also reported
by many authores to reduce 5-HT
transmisgion, release or turnover in
the brain8 %,10,11,12,13

Several interactions between CDX
and other drugs in terms of its ef-
fect on locomotor activity and be-
haviour bhave been reported, these

include interactions with moxr ~
phinel4, 15 nalc)xom:]é panto-
barbitall’, re nerplnem naloperi-
dol1? amitryptyliline, J.m.i_p'.r:'arﬂ:i,nezci
HAG inhibitors?l, anticholinergic
drugszz; a.m;;:»l'le*..;am.i.rne:23 , 2h and Co-
caine?,

To our knowledge there is no
record concerning the possible in-
teraction of CDX and verapamil on
spontanecus locomotor activity.
Theretore, the objective of the pre-
sent work i1a to investigate possible
effect of verapamil, 1f any, on SLMA
and its modifying role on the effect
of CoX on SLMA.



MATERTALS AND METHODS

Chemicals:
Verapamil hydrochloride and
chlordiazepoxide were obtained from

Sigma Company.

Animals:
Male albino mice weighing 18-22

gm were used in this study. Animals
were allowed free access to food and
water ad libitum. Measurement of
the spontaneous locomotor activity
of mice throughout the whole work
was carried out at 9.00 AM to 1:00

Pii.

Apparatus: .

An activity cage apparatus (Cat.
7400 UGO Rasile, Biological re-
apparatus, 21025 Camerio-
varese, Italy) was employed to
record SLMA. The cage floor of this
apparatus is made up of 30 evently-
spaced stainless steel bars. Odd
bars are earthed whilst even bars
are active. Besides, the bridges
that the animal makes or breaks with
ite paws 1link or disconnect on one
or more of the active bars with the
earth, and thus producing random
configurations which change as the
animal moves. The resulting changes
in configuration are converted into
pulses are recorded by a print-out
counter at the present intervals-

No.
search

- Animals were placed s8singly in
the activity cage and their S"MA was
recorded for 5 min befcre dirug ad-
ministration {(control value) and at
5 min intervals following the 1i.p.
injection of drugs. Drugs were al-
iowed to exert thelr action over a
period of 30 min. A control non-
treated group of mice was included
in the first set of experiments in
an attempt to study the influence of
experimental conditions on the SLMA
of mice. In addition, the mean per-
centage change in the total score of
SLMA performed by different groups
of animals was calculated in order
to determine the pattern of change
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groups of animals

~gation the effect of i.p.
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in the total score over the whole
period of the investigation.

EXPERIMENTS
l1-8tudy of the effect of
experimental conditions on

SLMA of mice.

In this set of experiments the
SLMA of mice was studied using two
(each consisting
of 8 mice). The first group was in-
jected with saline solution whereas
the second group was not treated
with any agent. Recording of SLMA
was taken for 5 min before saline
injection and at S min intervals
during a peroid of 30 min after
saline administration. The percent-
age change in the +total score
recorded during the entire 30-min
period was computed for both groups.
2-Influence of verapamil on

SLMA of mice :

The influence of verapamil, given
i.p., in three dose levels (0.3, 0.6
and 1.3 mg/kg) on the SLMA of mice
was 1invegtigated in groups of ani-
mals (each consisting of at least 8
mice). Readings of SLMA were taken
at the same time intervals as in
experiment number 1. The methods
for calculating the changes in the
score of SLMA were similar to those
of experiment number 1. For compar-
ison, contrecl saline-treated mice
were dealt with in the same way as
those treated with verapamil.

3=Effect of

chlordiazepoxide
(CDX) on SLMA of mice:
In this part of our invesgti-

injection
of two dose levels of CDX (5 mg/kg,)
on the SLMA of mice was studied in
groups of animals consisting of 8
mice. The time intervals for
recording SLMA and its method of
calculation were similar to those in
the previous experiments. SLMA of
control mice that were injected with
saline was also recorded at the same
time . intervals as those used with

CDX~-treated animals.
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f??:;lf-_rEffec;t of verapamil on CDX-
‘induced change 1in SLMA of
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_ "In these experiments, the in-
‘ fluence of the i.p. administration

“of the 3 dose levels of verapamil
“"(0.3, 0.6 and 1.3 mg/kg) on the CDX-
~ induced alteration in SLMA of mice

" 'was studied.

Chlordiazepoxide was

}fused in dose levels (5 and 10 mg/kg)

- utilized.
‘reading SLMA and the methods of SLMA

-

and groups of at least 8 mice were
The time periods for

“calculations were identical to those

- menta,

¢ Results

in the foregoing experi-

Besides, control groups of
‘paline~injected mice were also 1in-
"cluded in this set of experiments.

“employed

‘Statistical analygis:
sta=-

h were calculated
‘tistically using the Student's ¢t-
' test?0,
RESULTS8 AND DISCUSSION
The data shown in Figure (1)
 concerning the  SLMA  of saline

- 'saline-~treated ones
" "ghow a progressive decreas2 in SLMA

. perimental
mice

-
[N |

Il
Ve
vt e
’-

“treated mice (recorded at 5 min in-
tervals over a period of 30 min) re-
‘vealed that SLMA was diminished sig-
nificantly P < 0.05) at all selected
periods of time.

nontreated mice which
in the same way as
were found to

Similarly,
"were handled

with time. In addition, the mean
percentage fall in SLMA at vavious
time intervals poth 2a!ine-
treated and non-treated animals was

o f

- -found to be more or less the game.

Thus, studying thes effect of ex-
conditions on SLMA of

indicated that both saline-

. treated and non-treated mice showed

‘‘a decrease in SLMA.

This effect 1is

r.ﬁ R .-. -

.?: :

k)

< presence in the activity cage.
v cordingly,
~:.saline has no significant effect on

¢ presumably attributed to acclimati-
- “zation of the animals due to their

AC-

one conclude that

can
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SLMA of mice and this is 1in agree-
ment with the observations of Shian
et alé’,

In the second set of experiments a
significant reduction of SLMA of
mice wasg' observed following the i.p.
administration of the three dose
levels (0.3, 0.6 and 1.3 mg/kg) of
verapamil (Table 1). This .depres-
san- effect of the drug on SLMA
proved to  be dose~related. The
admwinistration of this calcium chan-
nel blocker in a dose of 0.3 mg/kg
manifested a lowering of -SLHMA only
in the first 5 min following its ad-
ministration, whereas the dose of
0.6 mg/kg of the drug resulted in
depression of SLMA, an action that
lasted for 15 min after drug injec-
tion. Moreover the highest  dose of
the verapamil (1.3 mg/kg) produced a
longer-lasting decrease in SLMA (for

25 min).

It is noteworthy that the 1i.p.
injection of each of the three dose
levels of verapamil led to a signif-
jcant diminution of the mean per-
centage change in the total score of
mice recorded during the whole 30
min period of the investigation.

In this part of the study, vera-
pamil was found to possess a dose-
related depréssant effect on SLMA of
mice as it is seen in Table (1).
The most probable explanation of
this verapamil's inhibitory effect
on SLMA is its ability to antagonize
5-HT at its receptor sitesd.h, In
agreement with this suggestion 18
that 5-HT antagonist was able to in-
hibit the hyperactivity induced by

dopamine and amphetamine 1in ratsd,

A second possible interpretation
of verapamil-induced inhibition of
SLMA comes from a finding which re-
lates this effect to 1its calclum

channel Jblocking activityzq.

A third cause of the inhibitory

 efféct of verapamil on SLMA is prob-



ably due to its ability to enhance,
dopaminergic activity in the
brain39.31,

In the third set of experiments,
the intraperitoneal injection of two
dogse levels (5 and 10 wmg/kg) of
chlordiazepoxide (CDX) into the mice
gave rise to a significant (P <
J.05) depression of SLMA (Table 2).
The CDX-induced inhibition of SLMA
was found to be dose-dependent.

Chlordiazepoxide (5 mg/kqg)
showed a depressant effect on SLMA
of mice. This effect required a pe-
riod of 15 min to appear, after that
time, the action of CDX was persis-
tent to the end of the period of the
study. On the other hand, the
larger dose (10 mg/kg) of chlor-
diazepoxide elicited a decrease in
the recorded SLMA which lasted from
the first 5 min to the end of the
30-min period. Besides, the degree
of CDX-induced fall in SLMA of mice
was positively related to the ad-
ministered dose of the drug.

With respect to the total score
cf SLMA of mice, the two dose levels
(> and 10 mg/kg) of chlordiazepoxide
demonstrated a* significant drop in
the mean percentage change of this
score (Figure. 3).

‘The present data showed that CDX
caused a s8ignificant decreasc in
SLMA ©of mice, the duration and in-
tensity of which were dose-depen-
dent. This effect might be ex-
¢lained in a number of ways: (1) a
reduction of S-HT transmission in
+he brain”. (2) modulation of the
serotonergic transmission 1in the
brain through an action on GABAB.3Z
(3) a reduction of dopaminergic ac-
tivity in the brain® and (4) inhi-
npition of calcium entry into nerve
terminals??. 34,

Results of the fourth set of ex-
reriments (Tables 3 and 4) indicated
that wverapamil in its three dose
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levels depressant

potentiated the

effects of CDX (used in doses of 5

mg/kg and 10 mg/kg) on SLMA of mice.

As it is- evident from Table (3)
that the concurrent administration
of CDX (5 mg/kg) and verapamil (0.3
mg/kg) resulted in a significant re-
duction

of SLMA 5 min following administra-
tion of two drugs (P < 0.05). With
the same dose 1level of chlor-
diazepoxide and a higher dose of ve-
rapamil (0.6 mg/kg), a 10-min inhi-
bition of SLMA was obtained. 1In ad-
dition, a ' combination of CDX (5
mg/kg) and verapamil (1.3 mg/kg) re-
sulted in a significant (P < 0.05)
lowering of the SLMA over a period
of 15 min. It is noteworthy that
the 1intensity of SLMA inhibition
caused by the combination was depen-
dent on verapamil dose. It has been
found that 0.3, 0.6 and 1.3 mg/kg of
verapamil given simultaneously with
CDX in a dose of 5 mg/kg led to a
decrease 1in the order of 45.61,
60.78 and 61.95% of SLMA respec-
tively at 5 min following adminig-
tration of the combination.

It was also found that the con-
comitant administration of DX (5
mg/kg) and verapamil in its three
dose levels resulted in a signifi-
cant inhibition of the total score
of SLMA (Figure. 4).

As 1t is shown in Table (4), the
administration of verapamil in a
dose of 0.3 mg/kg togther with CDX
in a dose of 10 mg/kg did not potan-
tiate SLMA inhibition caused by CDX
alone. However, when the higher
dose level of verapamil (0.6 mg/kg)
was taken concurrently with CDX (10
mg/kg), it was able to significantly
potentiate the CDX-induced depres-
sion of SLMA only 10 min following
administration of the combination.
Besidesa, the simultaneous adminis-
tration of the highest dose of vera-

pamil (1.3 mg/kg) and CDX (10 mg/kg)



. brought about
. administration of this

a diminution of SLMA
23 and 30 min following
combination

10,

., of drugs.

Figuré (5) shows the percentage

T omice.

" dosesx

~ binations of verapamil and CD¥X

be significantly

| mg/kg)j

In this figure it 1i8 obvious
that the administration of 10 mg/kg
of CDX together with the higher
of verapamil (0.6 and 1.3
mg/kqg) was capable of manifesting a
gsignificant reduction of the mean
percentage change in the total score

of SLMA.

Compared with CDX alone, the
combinations of verapamil (0.3, 0.6
and 1.3 mg/kg) and CDX (5 mg/kqg)

were able to depress significantly
SLMA of mice at times when CDX alone
did not elicit any sgignificant
change. The combination of vera-
pamil and CDX (0.3 : 5 mg/kg) low-
ered SLMA significantly 5 min.
following its administration. At
this time, CDX alone was not able to

reduce SLMA. The other two com-
(0.6

: 5 mg/kg and 1.3 :5 mg/kg) led to
significant reductions of SLMA at 5

and 10 min. for the first combina-
tion and atf 5, 10 and 15 min. for
the second one. Furthermore, the

total score of SLMA registeréd dur-
ing the 30-min. pericd was found to
reduced after the
administration of CDX in a dose of 5
mg/kg with each of the three dose
ieveles of wverapamil (0.3, 0 § andg

1.3 mg/kg).

With the use of the higher dose
level of CDX (10 mg/kg), the pcten-
tiating effect of verapamil on CDX~
induced suppression of SLMA was not
as evident as that observed with the
the lower dose of CDX (5
-In other wordsga,

uge of

did not potentiate akt all the ef-
fects of DX on SLMA. The higher
doge of verapamil (0.6 ma/kqg)

orought about a gignificant potenti-

the lowest
- doge level of verapamil {0.3 mg/kg)

i

ation only at 10 min. following ad-
ministration of the combination.
Bepides, the highest dose level of
verapamil (1.3 mg/kg) increased the
depressant effect of CDX on SLMA
immediately after i.p. injection of
the drug combination (at 5 and 10
minutes) and at the end of the in-
vegtigation period (25 and 30 min}).

The limited ability of verapamil
in ite three dose levels to exhibit
considerable potentiation of the de-

| pressant effect of the larger dose
of CDX (1C mg/kg) on SLMA can be
easily explained on the basis that

SLMA of mice is already profoundly
depressed by the higher dose of CDX
to such an extent that the potenti-
ating effect of verapamil is legs
likely *to appear at time intervals
when SLMA was adequately inhibited.
A combination of verapamil and CDX
(1.3 : "10 mg/kg) resulted in a com-
plete inhibition (100% + O0.00) of

'SLMA 1in all animals 30 min following

administration of this combination.
In addition, a significant pctentia-
tion of CDX-inhibition was noticed
25 min following administration of
this combination.

The abkility of verapamil to increase
the CDX-~induced reduction of SLMA is
not unexpected because the two drugs
have some pharmacological properties
in common. Verapamil iz well known

as a calcium channel ixlocker.
Therefore, 1ts combined adminig-
tration with CDX may lead to a

greater diminution of SLMA since DX
was also reported to possess some
sort of calcium channel blockade?d?,
Besides, both drugs were reported to
modulate serotonergic activity in
the brain with subsequent reduction
of SLMA. 1In this respect verapamil
wag reported to act as an antagoniast
of 5-HT at its receptor aitegd.é,
Moreover, CDX was shown to reduce 5-
HT transmission in the brain by in-
hibiting  directly 5-HT turnoverll,
Concerning its effect on dopaminer-
gic activity in the brain, verapamil



was demonstrated to affect its
dopamine content?8. Besides, CDX
was shown to inhibit the dopaminer-
gic neurons in the brain by potenti-

aw mm Em T -rE e — bt - - - - R FoEs =
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ating the inhibitory effect of
GABA>2,3°, BAll these reports suggest
that it is possible that verapamil
can potentiate the effect of CDX on
SLMA through different modes of ac-
tion.

mabla 1 : Influence of Verapamil on the Spontaneous Locomotor Activity (SLMA) of Mice.

-...__ﬂ-“__.-._-—.*_-.—-q——--_l--—b-_“-_-lI_I--—_-—-_-I-_-—--——-—#

Tim (min) 5 10 15
Saline-treated 14.25 22;98 39.40
control + = +

(n = 8) 1.84 1.47 4.84
vVerapamil 26.58%  32.10 39.06
0.3 mg/kg + .y x

(n = 8) 3.36 1.99 2.20
Verapamil 29.60% 39.33% 55,347
(0.6 mg/Kkg) * + +
(n = 8) 3.57 2.84 3.40
Verapamil 28.31%  852.12% 64.29"
(1.3 mg/kg) s T . +
(n = 10) 3.48 4.29 5.49

—-————-—--—r-lr-ihi—-.l-d—tuﬂ——*m—-—-—ﬂ-—————--———r—lﬂ--l-'l—-—'ll- e S e e Sl ke

Total score of

20 25 30 SIMA recorded
during the whole
30 min period,

-l--l--_-—n——n--—-————-—u-»_——-w-—-—-—n-_—ﬂ-ﬂ-_—ﬂ-ﬂ———ﬂ-ﬂ---—lﬂ-__--—

49 .88 64.81 80.95
+ x + 828 + 63
4.60 5.14 4.56
62.73 66.76 85.43
+ + + 787 + 43
4.33 4.11 5.35
62.25 78.62 85.68 |
+ + + 898 + 20
3.97 3. 49 1.10
73.19% 83.01" 85.16
+ + + 648 + 64
6.48 4.81 4.54

—_-—u—--——----_m-——-——ﬁi-—--il_d——-——---_l-—-r“-—-ﬂﬁ——'ﬂ'-ﬂ'_———

Data represent the mean percentage decrease in SLMA. Values

are the mean of (n) experiments + S.E.

(*} Statistically significant from control values (P < 0.05).

Table 2 : Influence of Chlordiazepoxide on the Spontaneous Locomotor Activity (SLMA) of Mice.

e S i e e s S e g e s B e sl il e dlew SRR TR A dlemb ek e et sy Sl e vk Sl ERE ol e S Bfes dbbie haiy A Sy el B IR — pa—

Time (min) 5 10 15
Saline~-treated mice 11.93 27.38 40.10
{(control) 1 + +

2.51 4.66 .47
Chlcrdiazepoxide 17.68 39.60 74.10"
(5 mg/kg) + + .
4.57 8.93 4.53
Chlordiazepoxide 39.20" 78.12" 91.25"
(10 mg/kg) + - *
1.60 1.97 - 2.07

. i b Buls s aeie e e A bl A i B A N e e ek AN B W NN W WA e ek o S U A i o el o ARl e e sl St cwe Wi alen A S gee b

Total score of
20 25 30 SLMA recorded

during the whole

30 min period.

ek i e sy whe Y S AR S B S e Eggs Sy aae sl e e S S A WS A A s W ey Oale Wi Seis defw wplly jopy RN A ammle veieh Ml dges fEEe U i e vminle el -

46.57 §7.04 75.64
+ + + gos I 3125
5.12 2.63 3.29

87.75" 95.81" 96.23%
b + + 507 + 20
1.64 0.60 0.34

96.51" 95.08" g7.06"
+ + + 347 + 22
1.02 0.75 0.49

Data represent the mean percentage decrease in SLMA. Each is the mean of (8)experiments + S.E.
(*#*) Statistically different from control values (P < 0.05),. B
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