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ABSTRACT

The present study was adopted in an attemot to evaluate the
cntueconvulsant and central depressant activity o4 4{ive N-
substituted-N- (2-methyl-4-oxoquinazolin-3-ul) oxamides. The
anticonvulsant activity was determined against both electrho-
shock and pentyleneterazole induced seizures vr*mice. The CNS
deperessant activity was indicated by measurning theirn effect
on the spontaneous motor activity o4 mice using the activity
cage apparnatus.

Diazepam was used in these experiments as a nederence
dwg fon comparative purpose. Results o4 the present study
revealed that most o4 the comocunds 4in question possess va-
riable degrees o4 anticonvulsant and CNS depressant activity
and the compound N-T1s0propyl-N-(2-methyl-4-oxoquinazolin-3-
yk) oxamide displayed the areatest nesponse. Intraperitoneal
anfjection of this compound into rabbits has not Led to any
remankable changes in the ECG, blood pressure orn respiration
Howevern on wedght basis the maanitude o4 diazepam response
5 gheaten than any o4 the tested compunds.

INTRODUCTION

In the pharmacotherapy of convulsive seizures phenobarbitone

1,2

and phenvtion were émong the first drugs to be used Subsequ-

ently numerous compounds of diverse chemical structure were emp -

. . . . . 3
loyed for their anticonvulsant properties. Benzodiazepines , va-

. 4
lproic acid , and some amides of both cinnamic acid and benzoic
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‘" are representative of these compounds. How-

acid derivatives
ever, none of the currently used drugs satisfies the criteria of
being ideal because of their side effects and lack of selectiv-
ity7. Moreover, Bruni.in 1980 pointed out that with the drugs
available complete S€izures control can be achieved only i: 50%
of epileptic casesa. Consequently, there is still a need oI nrc .
anticonvulsants with more selective action and fewer side effects

9,10,.
Quinozolinones which are known as sedative hyponotics 10 Ll, ex-

12
hibit also potent anticonvulsant activities '13. Besides the
anticonvulsant activity of a series of 4-aminobenzamides has been
, 14
recently demonstrated in mice .

In the Department of Pharmaceutical Chemistry of our Univers-
ity a series of n-substituted, N'-(2-methyl-4-Oxaquinazolin-3-yl)
oxamides (V) were synthetizedl5 and it is the goal of our work to
assess the anticonvulsant and CNS depressant activity of such co-

mpounds.

EXPERIMENTAL

Materials:

Compounds under investigation were obtained from Department of Pharmaceu-
tical Chemistry, Assiut Universityl5 and their chemical structures are lis-
ted in Table (l1l). Other chemicals used include: Diazepam (Hoffman-La Roche)

and Pentyl 'netetrazole (Knoll CO.).
Animals Used:

Adult albino mice (20-30 gm) and rabbits (1% - 2% Hg) of either sex were

used in this study. They are allowed food and drink before experiments.
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I- Evaluation of Anticonvulsant Activitz:

Compounds were tested for their anticonvulsant activity in comparison
to diazepam by measuring their ability to protect the mice against convuls-

. : : : . 1o . .
lve seizures induced by both electrical stimulation and systemic adminis-

. - 17
tration of pentylenetetrazole .

- Suspensions (0.4%) of all tested compounds were prepared in 1% aqueosus
solution of carboxymethyl cellulose (CMC) which is inert and devoid of uny
anticonvulsant activity. Grouns of 10 mice were housed in plastic cages.

Experiments were done consistentv at the same hours during day time.

A) The electroshock methbd: (MES)

In performing this test five different dose levels of each compound (40,
60,80,100 and 120 mg/kg) or the standard drug diazepam (0.2.0.3,0.4,0.5 and
0.6 mg/Kg) were injected intraperitoneally (I.P) into groups of mice 10 ani-
mals each. The injections were carried out one hour prior to testing. 1In
addition, another group of mice served as control and was injected I.P. with
l ml. of CMC. ‘Anticonvulsant activity was determined by measuring the abi-
lity of the test compound to abolish the hind limbs tonic extensor component

of seizures induced in mice by electrical stimulation via the ear electrodes

of the electroconvulsive apparatus (UGO, Basile, Italy). In evaluating the
results the dose producing protection in 50% of animals (EDSO) and its 95%
fiducial limits was calculated by the graphical method of litchfield and Wi-
lcoxonla.

B) Pentyvlenetetrazole-induced seizures: (PT2Z)

Sroups of mice each of ten animals were injected I.P. with graded dose
levels of each of the compounds in question (60,80,100,120 and 140 mg/Kg) or
diazepam. (0.2,0.3,0.4,0.5 and 0.6 mg/Kg). A control.group which received 1 ml
of CMC was tested at the same time. One hour following each medication, all
groups were injected subcutanceously with pentylenetetrazole (100 mg/Kg).

The animals were observed for 30 minutes for the development of seizures.
The number of mice protected in each group was recorded and the medium effe-

ctive (ED5O) anticonvulsant does of the tested compound with its 95% fiducial

limits was calculated.
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2= Evaluation of the-CNS pressan*_egyivitz:

L

The CNS depressant activity of the compounds under investigation was eva-
luated by measuring their effects on the 3pontaneous motor activity of micelg.
The activity cage apparatus (UGO, Basile., Italy) in which the bridges "broken"
by the animals paws are converted into pulses that are summed up by an electro-
nic ¢ounter and printed,'was employed fcr this purpose. Each of the tested
oxamides was injected I.P. into group of 5 mice each in a dose level of 100 mg/
Kg. Besid:« s, two groups served as control, one was saline, treated and the
other was _QJECtEd with 1 ml of CMC solution. 1In addition, another group was
injected I. w.jWLth 2 mg/Kg of dlaz oam £ staﬁdardiZation.f.The'test'wae“ca-
rrled out b plac1ng each mouse in the er;1v1ty cage and a 5 minutes count was

taken bch*e and 30 60, 90 and 120 minutes after drug ‘treatment. ‘The percentage

decrease in the normal soontaneous act1w1ty was determlned and compared with

“ﬁthe control group

3~ BEvaluation of cardiovascular and respiratory effects of the most effective

compound:

- 8ix rabbitevwere-aﬁaesthetized with=urethane 51.6 gm/Kg) and the'arterial
blood pressure was recorded via the carotid artery which was cannulated and co-
nﬁected“to a Bourdon blood pressure transducer and an amplifier of 6 channels
‘physiograr E & M. The depth and rate of respiration were recorded by“fixing'
two need.  =lectrodes across the chest of the rabbit ard connected to an impe—*
dance pern-< mograph transducer and an amplifier of the phys iograph. Electroca—.
fdioqrephi7wchaﬁges'wereasﬁiulteneooSIy monitored bv means of "Cardiwrite ECG"
:dsinQISEeﬂd4vd lead II | The compound in questlon was 1njected I P. in a dose
_of;i0¢ éjy:i and the changes in blood preesure, respiratlon and ECG were reco—.

rded bef- and burlng a perlod of 2 hohvs follow1ng 1nject1on.

RESULTS AND DI1SCUSSION |
‘The ° -egoing results revealed that the oxamides in gquestion

‘exibit - iable anticonvulsant activity against PTZ/ and MES/ in-

duced-se..ures. It can be seen that, the activities were greater
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against MES than PTZ induced seizures as evidenced by the law-ED 50
for MES as compared to that for PTZ (Table 2). 1In contrast, the ED
50 of diazewam for PTZ (1.05 mg/Kg) is relatively'low as compared:
to that fbr MES (1.25 mg/Kqg). Although the data obtained from expe-
rimental studies are not necessarily reproducible in man, 4t was
reported that clinical aspects of generalized seizures are hichlv
correlated with PTZ induced seizures. Likewise, partial-seizures in

human correlate with seizures elicited by MES20

Nevertheless, a tentative correlation can be observed between
the substituentE(R) in the N atom of the oxamide structure (Table 1)
and the anticonvulsant activity against MES-induced seizures. Thus,
the anticonvulsant activity decreases as the bulk of R increase (Vfﬂ
Vg, Vj) In addition the ED 50 of the two isomers N-propyle(Vec) and
N-isopropyle (vd) was 120 mg/Kg and 52 mg/Kg respectively which mi-
ght indicate that the branches of R (C3H7) is optimun for anticonvu-
lsant activity. In contrast, no consistent relationshlp was obse-
rved between the chemical structure of the investigated oxamides
and their anticonvulsant activity against PTZ-induced seizures.
Generally, the tested oxamides can be Been to resemble the currently
available anticonvulsant agents diazepam, carbamazepine aﬁd pheny-
tion in the involvement of ~HN-C-moiety in théir Chemicai structu-
rea7.

It is also evident from these ED 50 values that compound Vd 1is
a most potent oxamides against both types of indﬁced seizures. It
is of interest to notice that the structures 0of compound Vd and the
anticonvulsant drug valproic acid share the isopropyvl moiety7.

In studying the effect of the investigated compounds on the lo-
comotor gystem, a significant reduction in the spontaneous motor

activity of mice was observed following the injectioh of each of

the oxamides and dliazepam (Table 3). This might reflect the actipn

ation and coordination of 1ocomot10n . In previous works the CNS
22,23

depressant effects of some N, N'-oxanllamides were reported
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Thus we expect that combination of both quinazolinyl and oxalyl
molieties 1n an amide structures may augment the CNS depressant ac-
tivity and might be responsible for the anticonvulsant properties.
The gene:ral pattern of response obtained with CNS debressant acti-
vity of ti =2 investigated compounds shows a positive response as
that of anticonvulsant activity. Further work 1s required to lo-
calize the site of action of the tested compounds and to identify
their possible mechanism of action &n comparison with other known

anticonvulsant drugs.

The marked npticeable anticonvylsant activity of the isopropyl
substituent of o$amide (vd) and it% ability to depress the sponta-
neous motor acti?ity led us to extpnd our study to test the diffe-
rent cardiovascuiar and respiratorly effects of this compound. Re-
sults revealed that admlnlstratlod of a relatively large dose of
this compound waB devoid of any remarkable cardiovascular or res-
piratory responsEs (Fig. 1) whlch:generally might indicate its re-
latively safety. Trials were madé to determine the LD 50 of com-
pound VA4 in micéd, but when a high ‘dose of 300 mg/Kg was used only
two out of ten énlmals were dead. ; The inavailability of suffici-
ent amount of the drug as well as its insolubility in water even

|
in the presence..0f solubilizing agents hindered the estimation of

the LD50 of the compound. However, the low i1ncidence of mortality
cof two animals out of ten may indicate the relatively low toxicity
of this compound. Recommendation of this compound for c¢linical
trials demands a more thorough pharmacological and toxicological

studies.
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1

Teble 1: Ch_emicalf structure of the five oxamide derivatives

uynder investigation.
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Medium effeétive doses (ED.,) of oxamides (V) and

diazepam (Dﬁ) reflecting their anticonvulsant acti:ity
: against max;mal electrical shock (MES) and pentylenete-

i Table (2):

trazole (PI'

) in mice.
'

| EDg,(mg/kg) and its fiducial limits
{
Compound Q
;
_-;_"E M E S P T Z
Ve 120(75-144) 190 (131-94-273.0)
Vd 52&29.37-92.04)) 160 (91.16-280.8)
VFf 150 86.95-258.75 200 (120.48-332)
Va, 150(86395-258.75) 250 (171.58-364.25)
Vi 160(95: 2-268) 180 (113.56-285.3)
Dp 1.25(0.525-2.95) 1.05(0.5-2.1)
Table 03): Effect of oxamides (100 mg/Kg) and diazepam (Dp)(2 mg/
Kg) on the spontaneous motor activity of mice.
% decrease in spontaneous motor activity of mice af~

Compound

30" 60 - 90 120"
Saline 31.14+2.68  55.13+2.68  62.8 +2.68  63.54+2.88
CMC 32.11+2.17  54,25+1.44  63.87+1.20  63.89+1.27
Ve 29.15+1.71 62.47+2.74% T72.53+2.71% 77.537+4.28*
Vd 46.99+2.1*% 68.74+4.10% 78.04+3.74% 77.35+3.13*
v f 29.86+2.55  54.54+3.23  71.06+1.08% 74.27+2.44%
g 41.02+2.80* 70.45+3.38% B80.28+2.58% 78.71+3.13*
Vj 40.34+3 .05 68.11+8.11 82.16+2.10* 78.40+1.87*
Dp 55.05+1.83% 82.25+3.25% B86.89+3.38% B3.68+2.54%

W

Data represent mean +5.t.

* Sigrnificant result at P<0.05.

of 6 observations,
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Normaol X ST P 60 90 120

1

Vg liOOmg/Xg)

cffect of compound Vd (100 mg/Kg)on blood pressure,
respiration and ECG of rabbits. Number below the

record 1indicate time 1n minutes after administration.
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