Bull. Pharm. Sci., Assiut University
Vol. 6, Part 2, PP, 450-461

CNS DEPRESSANT, ANALGESIC AND ANTIINFLAMMATORY
ACTIVITY OF CERTAIN OXANILAMIDE DERIVATIVES

Hil I- El-Bitar

Department of Pharmacology,'Faculty of Medicine,
Assiut University, Assiut, Egypt.

The present study was designed to evaluate
the CNS depressant, analgesic and antiinflam=~
matory activity of six N- {D-threo(~)-1-(p-

] nitrophenyl)-1,3-dihydroxyisopropyl} -N-4-
substituted carbamyol=-3-hydroxyoxanilamides.
The CNS depressant activity of these compounds
was evaluated by measuring their effects on
the spontaneous motor activity of mice using the
actophotometer technique, while the analgesic
activity was evaluated by means of the writhing
method. The antiinflammatory response was mea-
sured in rats by the trypan blue method. Aspi-
rin was used in these experiments as a reference
drug for comparative purposes. Thie study rev-

. ealed that the compounds in question possess

- certain degree of CNS depressant and analgestic
activity comparable but less than that of aspi-
rin., Variable degrees of antiinflammatory acti=-
vity were observed and the effectiveness of esome

- of these compounds was almost comparable to thaet
of aspirin.

The possible correlation between the chemical
structure and pharmacologfeal activity was proposed.

Previous studies have shown tha¢ salidylatea are still

. the primary drugs used for treatment of various rheumatic

1,2

conditions . No other drug -of the group is superior in

its analgesic, antiinflammatory amd antipyretic properties.
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Yike other substituents are only used if salicylates proved to

to he ineffective or cam not be givénl.

Recently a number of oxanilic acid amide derivatives were
found to possess antiinflammatory property that exceeds

thet of mefenamic acid and with a greaterr reduction of their
R tcxicitys. Moreover, a number of N,ﬁ;oxamides vere
svnthetized and were found experimentally to possess a ma-
rked antiinflammatory and less toxic effect in comparisons

£ o aSpirin4. These findings have encouraged us to evaluate
e CNS depressant, analgesic and antiiflammatory effects of
s group compounds .that were synthetized at the pharmaceutical

chemistry department of our University.

EXPERIMENTAL

Eﬁterialsa

Compounds under investigation were prepared at the depa-

0 . These

rtment of Pharmaceutical chemistry, Assiut University

compounds and their chemical structures are listed in Table(l).
The chemicalg used are: Acetylsalicylic acid (El=-Nasr Co,),

nigstamine phosphate (Merck Sharp Co.,), trypan blue and p-

henzoquinone (Prolabo Co.),

Animals used:
‘Adult albino'rats (150~-200 gm) and adult albino mice(20-
30 gm) of either sex were supplied locally,

lllllllllllllllll

- The CNS depressant activity of the compounds in question
was evaluated by measuring their effects on the lpontaneoué
motor activity of mice, The actophotometer - technique was

employed for this purpose6 in which a light beam is interr-

upted whenever the mouse crosses its path. Groups of adult
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albino mice of either sex were used and each was intrape=-
ritoneally injected with 50 mg/kg of each of the tested
compounds suspended in 17 carboxymethylcellulose(Ciil) sol-
ution, Besides, two groups served as control, one was saline
treated and the other was injectéd with 1%Z CMC solution.In
addition, another group was injected. intraperitoneally with
50 mg/kg of aspirin suspended in CMC. Each mouse was placed
in the actophotometer and a 5 minutes~count was taken before .
treatment and 30, 60 and 90 minutes after. The percentage
decrease in the normal spontaneous activity was determined

and compared with the control group.

Evaluation of Analgesic Activity:

Compounds were tested for analgesic activity, in compa-
rison with aspirin, by the writhing method 1in mice7. Sus-.
pension of tested substances and aspirin were intraperito-
neally injected 1into mice. After 30 minutes an intraperite
oneal injection of 0.25 ml of 0.02% solution of p-benzoqu-
inone was given and animals were observed for writhing
during a period of one hour., Groups of 10 mice were used for

“each does '_1e.ve1 and the median effective ‘dose (ED 50) i.e. the

dose preventing writhing in 50% of animals and its 95% con-

-fidence'limits were calculated for each compound by the

methbd of Litchfield & Wilcoxong.

- Evaluation of Antiinflammatory Activit

Antiinflammatory activity was determined by the trypan

blue methodg..This method depends on the quantitative det-

ermination’ of the effects of the drugs under investigation
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on the rate of capillary permeability disturbance caused
by the-'-'iﬁtrade_rmal injection of a phiogogehic substance
such as histamine. The rate of capillary permeability was
calculated as the time taken for the appearance af the
blue colour around the sifs of the_intradermal injection
of histamine phosphate (0.02 ml of a 1% solution) follo-
hing an intravenous injection of 2 ml/kg of a solution of
trypan blue dye. °

Suspensions of the tested compounds as well as aspirin
vere intraperitoﬂeally injected into rats in two dose
levels (50 mg and 100 mg/kg) and were evaluated for their
antiinflaﬁmatory activity after 30 minutes following 1in-
jection, Control animals were treated in the same manner

after an intraperitoneal injection of a 12 suspension of
CMC. '

RESULTS AND DISCUSSION

The.reSults ﬁresented revealed that a significant red-
uction in the spontaneous motor activity following the in-
'jectioh,of each of the tested cbﬁpounda and aspirin (Table
2). This might reflect the action of these compounds on
the various levels of the CNé responsible for initiation and

10. ‘Table 2 also showsthat the reg-

coordination of locomotion
ponse-ﬁas prominent 30 minutes following the injection,
Moreover, at each time period the magnitude of aspirin res-
ponse was found to be much grea'te_h-r than with any of the tested
compounds. This indicates the weak~CNS'depressant -ffects of
thése COImpounds in relation to aspirin. For comparative pur-
poses among the six different compounds, the response obse-

rved follqwing 30 minutes will be considered. Thus compound
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IX d appears to be the most potent while IX g the least
potent of the group. 1In general compounds IX a, IX b and
IX d have a much greater potency than those designat@d IX
e, IX f and IX g. This indicates that the activity incre-
ases with increase_of the carbon chain substituent up to
three carbon atoms. Further increase in the number of
cairbon atoms (IX f) or branching of side chain (IX e, IX
g) reduces the activity.

In studying the analgesic activity of the investigated
compounds (Table 3), variable responses have been obtained.
However, the pattern of response obtained with CNS depre-
sgant activity is parallel to that of analgesic .activity.
The concept of a central antinociceptive component to the
analgesic action of the non-narcotic analgesic is documented

11,12

in the literature and 1s supported recently by the

work of Dubas and Parkerlg. However, within the last decade
a convincing evidence of the peripheral action of such
analgesics hae been presented that involves a response on

: . ‘ . 14
the endogenus mediators of inflammatory reaction” .,

Regarding the‘antiinflammatory activity of the tested
compounds, Table 4 and Eig. 1 show that the response 1is
ﬁore manifested following large (100 mg/kg) rather than
small doses (50 mg/kg). With the large dose level it 1is
clear that 5 compounds possess certain degree of antiinfla-
mmatory activity while compound IX-g 18 devoid of any act=-
ivitylcbmpared to control., The effectiveness of some of these
compounds was almost comparable to that of aspirin viz, IX '
b and IX d are equipotent with aspirin. Comparing the str-

cture with activity 1t can be shown that the presence of

] alkyl group substituents with three carbon atoms is optimal
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.7 activity. Increasing the number to four acarbon
oms 1n a straight chain reduced the activity while
- .2 chain 1s.branched the activity is lost. The -

rrvavea antiinflammatory activity of the investigated

cowpounds has led to the suggesfion‘that these com~

nounds might suppress the effect of histamine on va-%

scular permeability as indicated by the experimental

~tudies which demonstrated the antiallergic activity ;
o0f certaln oxanilic acid estersls. Moreover, the ac-

t1vity of some of these chemically related compounds

#as found to be more superior than that of disodium
ﬂrmmoglycatel5. The antagonistic activity of these

compounds to the other endogenous substances that

aight be involved in inflammatory reactions can not be

nrecluded, since the antiasthmatic activity of oxamoyl
moietv-~containing compounds was experimently docume~-

. 16 | - | ‘
nted 1n rate .

As evidences are accumulating to explain analgesic
and antiinflammatory activity of these compounds in
terms of -predominently peripheral action on autacoid
ielease, a more through investigation of the compounds

in question needs to be conducted to elucidate the po-

as1bility of such a response.
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Table 1 : Chemical structure of the six.oxanilamide

derivatives under investigation

0N CHOHCHNHC OC ONH- - C ONHE

CH20H B . OH
Compound " R
IX a H
] IX b -CH2CH3
IX d -CH20H20H3
,//’CH3
IX e -CH\\\x
, CH3
IX f ~-CH,.CH.,.CH_,.CH.

2° 72772773
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Table 2 : Effect of oxanilamides (50 mg/kg) on the

spontaneous motor activity of mice.

% decrease in spontaneous gotor activity of
Sreatment mice after - -
. 30 60 STA
Saline 29.65+1.30 56.88+3.84 61..65_-!_-;3 13
1% CMC - 31.4242.20 54.6Q12.64‘ 63.22+3.02
IX a 52.50+2.76* 63.90+2,91 ‘71.7312.75
IX b 53.20+2:11* 67.40+3.30 70.45%2.12
IX d 60.6044.49"  66.98+4.60  T1.6042.95
IX e 47 .80+3.97* 64.90+6.00 70.75;3.40 
IX f : 45.90+3.78% 54.50+5.00  68.20+3.19
IX g 42.88+7.75" 53.85+4.30 66.73+6.30
Aspirin 65.80+3.38* T70.76+3.94* 73.812.97*

Data represent mean + S.E of 6 observations

* : Significant result.at P < 0,05
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Compound . ED 50 and its confidence limits (mg/kg)
Aspirin ' 80 (64-100)

IX a 130 (87.8-192.4)

IX b 110((66.6-181.5)

IX 4 105 (65.6-168)

IX e 140 (90.3-217)

IX f 150 (88.2-255)

I1X g '

200 (114.3-350)

“__'_'““'_-““'—_'--“—__“““__ '-_-—_—.‘_.—._—_—_ [ g — o~
__-“ﬂv_-“”
. ! R NN ek

Table 4.: Antiinflammatory action of the oxanilamides against
inflammation induced by histamine

-——-—----ﬂ-__“_—“_-——-ﬂ---__#mw"_“—‘_—-—-_——‘“--““m—”-—_ ‘o e il el oem b gpnt Y SNl SeE
s Senl iy el denl e - e Tk T e P el apelF Seaadh S B Baleh T ke EEEr deemk Sy S sl WAl S el LA AR g P ey b el ey dEmll WEERE  Sainll _——-“—_“---—H__—*_——_.—-

‘Time (minutes) taken fonr appéaranae of

Compound | z:zagzue GOZbur_ar?undﬁthe histamine -
50 mg/kg ' 100 mg/kg
Control (1% CIC)  2.04+0.07 2,04+0.,07
Aspirin ~ 2.84+0.06* . 3.28+0,05*
IX a 2.39+0.06* | 2.87+0.24*
IX b ' 1.96+0.10 3.40+0.26*
IX d ©2.17+0.18  3.1040.15*
IX e 2.08+0.17 2.67+0.10°
IX £ - 2.25+0.17 2.50+0,11°"
I1X g - 1.90+0.16 - 2.25+0.15

Data represent mean+S.E of 10-observations

* ; Significant result at P < 0.05.
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Fig.(1): Antunflommatory cctivity of SO ond I0Omg/ke
- of oxonilomide derivatives against inflommation
induced by histamine in tots,
(c-control ; IX o.g .oxcnilomides ;
Asp. aspirin ; ® Significant results ot P 0.08)
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