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ANTI-~INFLAMMATORY ACTION AND TOXICITY
CERTAIN OXAMIDE DERIVATIVES

fﬂﬁﬂﬁ'l ﬁnﬂﬂ. 2 ﬁ,bdﬁlﬂ.&leem A.M., Afifi A.Mn
Dspartment e¢f Pharmacology, Faculty eof Medicine,

Lepartment of Pharmaceutical Chemistry,
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“he present study was aimed at evaluating the
| aﬂuiw*nflammatory gction and toxicity of seven
Fmiwﬁm (p~nitrophenyl)-1,3-dihydroxy 190pr0py£}ﬂ—
-{substituted)oxamidss (I). The compounds are
dansisned to include the following moieties :
antnranilic and p-aminosalicylic acids and p-amino-
nhanol in thelir basic structures. Two dose levels
¢? these compounds were assegsed for their anti-
358 fammatory property in rats by the trypan blue
mathod and using acetyl salicylic acld as the
raference anti-inflammatory agent, Median lethal
doges of the compounds were determined in micte.

The posgoible correlation between structure and
vwinlogical activity 1s suggested.
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The unfailing attempts to find a potent analgesic agent have
not bzen discouraged since the discovery of aspirin by Dreser in
1899(1)6 The major impetus to research in this area is provided
by recognition of the value and limitations of the avallable druyas

gpanizlly Tor therapy of chronic inflammatory disorders,

f .
ﬂ%gggﬁlg‘a’B), a number of oxanilic acid amide derivatlves

wexre pravered and found to possess anti-inflammatory propertiy

jjj
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site of esca ¢ the intradermal injectlions was determined. Concurrent
coatrol animale were treated at the same manner after an intraperi-

toneal injecticon of a 5% ﬂuapensioh.of gum.acacia.

c- Determinatior of median lethal doses :

Median lethal doses of the drugs under investigation and
aspirin were determined by the method of Necolaev M.P.(1966)(5).
Groups of & mics were intraperitoneally injected with different doses
of the druge under lnvestigation and 24 hours later the mortality
was determinsed in each group of animals and the median lethal dose

(LDSO) and its standard error calculiaied.

Adult glbino rates (150-200 g) and adult albino mice (18-22 g)

of either sex were suppllied locally.

. Standard druge used were : Acetyl salicylic acid (El-Nasr Co),
Histamine Phoephate {(Merck Sharp Co)}, Xylene (BDH), and Trypan blue
(Prolato Coj.

Drugs under investigation were prepared at the Department
of Pharmaceuvticel Themistry, Assiut Univeraity,AIQE,(e)n The seven

compounrds under inveatigstion and their chemical structures are liisted

in table (i).




ANTI-INFLAMMATORY ACTION

of their acute ioxicity. These findings have justified the present
attempt to evaiuate the anti-inflammatory property of cerfainoiamide
derivatives comprising the moieties of the mo;t ¢commonly clinically
used anti-inflammatory drugs : p-aminophenol, anthranilic and '
p-aminosglicylic acids, Aspirin was also used in this study aé_a

reference drug to compare the asnti-inflammatory action and acute

toxicity of the tested compounds.

METHODS AND MATERTIALS
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1- Evaluétion of anti-intlammatory sciivity ¢

- Anti-inflammatory action was determﬁﬁéd-by-the trypan blue
method as modified by Golikov P@ng(1964)(4)u This method dependsﬁ
on the quantitative determination of the effects of drugs under
investigation on the rate of capiiliary permeability disturbance
caused by the intredermal injection of a phlogogenic substance such
as histamine or xylene., The rate of capillary permeability is
calculated as the time needed for the appearance of a-blue colour,
around the site of the intradermal injection of histamine or xylene,

after an intravenous injection of the {trypan bdblue dye.

Suspensions of the compounds under investigation and
~aspirin in 5% gum acacia were intraperitonealdy injected 1into rats
in 2 doss levels (50 and 100 mg/kg). Thirty minutea_laterg animgls
weré fixed to a board with their abdomen upright and the hair around
the ébdomen*waa shaven. Trypan blue 1% solution (2 ml/kg) was ihtra-
‘venously injected intc the femoral vein. After 10 minutas9 nistamine
phosphate (0,02 ml of a 0.1% solution)y, xylene (0,02 ml), and sgline
solution (0.0a.ml)were intradermally injected $n%0 the abdomina®

skin. The tiﬁa needed for the appearance of a biue colour around the
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Table (1) : Chemical Structure and Configuration of the 7 Oxamide

Derivatives under Investigation.

H'I-

0, — CHOHCHNHCOCON—{T* )
\ .

| |

CH20H H

( I)
N- [1— (p-nitrophenyl)-1,3-dihydroxy 190pr0py1] -»I?-
~(substituted)oxamide .

~te (D AR GED G G GUD G P NS S, S W U D SES NS S, A Snle A GHD GRS W S Sy wmp G QU S D ST WSS S G G ) -l ——————————————
Compound I Configuration 1 R ,

Ia L-threo-(+) 2 -COOH

Ib DL-threo-(%) 2 -COOH

Io D-threo-(-) 3 -OH, 4 -COOH

14 L-threo-(+) 3 - OH, 4§ -COOH
Te DL-threo-(%) 3 - OH, 4-COOH

If D-thyeo-(-) 4 - OH

1g D-threo-(«) £ - OC, H

The different oxamide derivatives under investigation
exhibited a variable degree of anti-inflammatory aciion egainst
inflammation induced either by histamine or Xxylene. '

Table(2)presents the degree of the anti-inflammatory

action of the seven compounds together with asplirin when injected

intrapgritoneally at 2 dose levels,
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Table (2) s The Anti-Inflammatory action‘ of 50 and 100 mg/kg of

the Compounds Against Inflammation Inducod by
Histamine and xylene in.Rats. |

Lnti—Inflammatory Action of Anti-Inflammatory Action.of‘
50 mg/kg of the Compound | 100 mg/kg of the Compounq

Against - Against
Histamine [ Xylene Histamine Xylene o
ontrol
(5% Gum .
Acacia) [2.14 ¢ 0,10l2.41 4 0.11]2.19 4 0.09{2.45 4 0.11
spirin [2.86™® 4+ 0.17]2:.96% 4+ 0,12{3.24™F 4+ 0.24(3.49%F 4 0.23
Ia |{2.13 + 0,05[2.,50 4 0.,06|2.15 +-9.08|3.40%* 4 0.28
Ib |2.37 + 0.19/2.52 4+ 0.22{2.49% 4+ 0.07[2:65 + 0.19
Ic [2.94™F + 0.19]3.17F + 0.30{3.20%* + 0.18(3.31® + 0.26
Ida |2.16 + 0.06(2.88% + 0.03]2.33 + 0.14|3.47** 4+ 0.05
Ie {2.39 + 0.09(2.44 + 0.28l2.59% + 0.08|2.64 + 0.16
If  [2.71® 4+ 0.15|2.95% + 0.13|2.95%*® + 0.16(3.01* + 0.14
Ig |2.03 + 0.18]2.58 + 0.20(2.52 + 0.22(2.75 + 0.16
£ Anti-inflammatory action ie expressed as the tiae ir

minutes(mean % standard error)taken for the appeararce
of the trypan blue dye at the site of intradermal '
injection of either histamine phosphate(O. 02 ml of a
0.1% solution)or xylene(0.02 ml). -

x Significant result(p = 0.05)

#x Significant result(p = 0.01)

The order of effectiveness of the 50 mg/kg dose against
histamine or xylene-induced inflammation_is-conaigtent for certain
compounda. Compounde Ic¢, asgpirin and If ahowed.the highest and
gignificant action in both.typeé of inflammation, However, the rest

of the compounds of the lower degree of effectiveness showed diff-

erent orders of activity.

- 155 =




Fl-Keussi A.A., Abdel=-Aleem M.A, Afifi A.M,

On the other hand, the anti-inflammatory action of the 100 mg
dose showed differen% orders of effectiveness' against histamine or
xylene type of inflammaﬁionﬂ Therefore, whiie aspirin, compounds
Joy If and Ie showed the highest and significant action against
histamine~induced inflammgtion, yet aspirin, compounds .d, Ia, Ic

and If produced the highest and significant effect against xylene-
~induced inflsmmation,

It is alsc apparent that the order of effectiveness at both

dose levels ig not exactly matching.

"t is also evident that doubling the dose has improved the
anti-inflammatory action of these compoundé@ In support of this
observation is the finding that while the 50 mg dose failed to
elicit a significant anti-inflammatory action in compounds Ia,
Ib, Je and Ig, the 100 mg dose produced significant action in all
the compounds with the exception of compound Ig which failed to
produce any 8ignificant 2ffect at the 2 dose levels against both
types of inflammation,

Acute toxicity study was carried out on the compounds
and aspirin. Their median lethal doses and standard srror were

determined and are listed in table (3).

It ig evident that all the tested compounds have higher
lethal doseawhen compared with aspirin, Besides, compounds Ic,
Id and if*which demonstrated the highest significant anti;infla-
mmatory activity are the least toxic compounds if we consider the
ordér of lethality in terms of the magnitude of median lethal

 doses. Lethality and effectiveness are thus dissociated from

each Other@
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Table (3) : The median lethzl doses <u mica pnd *
margin of ﬂa?ﬂtv@ oL the ~cppoarnds vpedsyp
S
; R@l&**%ﬁ i ﬁ ioLT e
ompound LD50(mgi&&} t SeE. ? “DHQ 50 mgﬁhﬁ j mﬂﬁugwk; o
e e e Do e e
spirin 533.33 £.68,31 | 10, 6% B - 3
Ia 1033.33 ¢ 44.10 20,56 1 T
Ib 1066:67 + 88,19 ﬁ 2le gt
Ic 1833,33 ¢ 69.92 | 36466 18,33
Id 1666.67 + 97.75 | 33. 34 16.67
Ie 1466.67 + T4.5¢ | 29,34 14,67
It 1633:33 ¢ 63:25 32,66 16.33
Ig 1600,00 $ 93.03 32.00 16,00

8 Relative margin of safety is the ratio of LD50 to the

- two dose levels (50 and 100 mg/kg) of the tested '
compounds used to determine their anti-inflammatory
action.

The relative margin of safety of these compounds is tenta-
tively calculated by dividing the correspondingiLDSO'by the twe
effective doses used in this study (table 3)., It is quite
evident that compounds Ic, Id, Ie and If possess the highest

margin of safety.

DISCUSSION

This study revealed that at leagt six of the seven oxamide
derivatives poésess some degree of anti-inflammathy activity.
The affecti#eneaa of most of these comppunda was almost cogpa%
rable to that of asplrin as in case of compounds Ia, Ib, Ic, Id,

Ie, and If and in certain cases superior as in case of compound

Ic at the 50 mg dose level. Aspirin as well as compounds Ic and
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The order of activit: of the compounds was found to vary
when the dose was incressed from 50 to 100 mg/kge Some of the
compounds which were insignificantly effective at the lower dose

| "
demonstrated a significant effect at the higher dose level

(compounds Ia, Ib, and Ie}.

The activity ¢7 the tested compounds was also found to be
related to some sxtent tc their configcuration., However., mo
congistency could be concluded of the relation of biologiecal

activity to certain types »f configuration., Thus, whereas

[T
5

Tt
{1

compounds with D activity like compounds Ic and If were found to ¢
of high anti-inflammatory activity, compound Ig was practically
inactive in this regards. Other compounds with L or DL activity
were also found to be effective. Thig may moet probably, be
attributed to the incorporation »f biciogically-active moieties

in the molecxzles of the compournds under investligation.

The inclusion of certain moietiecg possessing anti-inflammator:
properties as anthranilic and p-aminosalicylic acid derivatives

resulted in compounds retaining vhis property. Besides, compound

If which includes p-amincphenol in 3¢ atmucture alsco possessed
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potent anti-inflammatory action although compound Ig and other
élinically available p-aminophenol derivatives are known to be

devoid of this prOperty(l}.

Acute toxicity study in mice indicated that all the tested
compounds were less toxic than aspirin., Of interest also is the
finding that activity and toxicity could be dissociated, Thus,
compounds Ic, Id, and If which possessed the highest anti-
-inflammatory activity were found to be also the least toxic:
whereas aspirin was found to cdmbine both a high anti- inflammatory

activity and the highest lethality.

Relating the median lethal doses of these compounds to the
effective doses used in this study demonstrated the superiority
of most of them as anti-inflammatory agents with relatively low

degree of toxicity as compared with aspirin,

The marked anti-inflammatory effectiveness and the relative
low toxicity of most of the teasted compounds necessitate a more
thorough screening of these compounds for other pharmacological
sctions which are known to be inhereted in the different commonly

v1ed anti-inflammatory groups of drugs.,
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