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In the modern view an essential role in the mechanism of action of nonsteroid anti- 
inflammatory agents (NSAIA) is played by their inhibitory effect on prostaglandin (PG) bio- 
synthesis [3, 5, 6], in which arachidonic acid is an endogenous precursor [2, 4].. 

In experiments in vitro and in vivo the writers have compared the effects of various 
NSAIA [acetylsalicylic acid (aspirin), ibuprofen, dichlofenac sodium, butadione, indomethacin] 
on the effects of sodium arachidonate (SA), a water-soluble salt of arachidonic acid. 

EXPERIMENTAL METHOD 

The effect of NSAIA on the spasmogenic effect of SA was studied on isolated segments of 
the ileum from guinea pigs of both sexes weighing 250,400 g. The tone of the smooth-muscle 
organs was recorded under isotonic conditions by mechano-electronic transducers (Hugo Sachs 
Elektronik, West Germany). The NSAIA (i0-9-i0 -s g/ml), dissolved in Ringer's solution, were 
added to the jar containing the organ 3 min before SA (5.10 -e g/ml). 

The effect of NSAIA on thee spasmogenic action of other "mediators" of inflammation [his- 
tamine (5-i0 -s g/ml), serotonin (2.10 -6 g/ml), bradykinin (i0 -a g/ml), PGE2 (5.10 -~ g/ml)] 
was studied in experiments on isolated segments of guinea pig ileum, and the effect of NSAIA 
on the inflammatory action of these "mediators" was studied on a model of acute inflammation 
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Fig. i. Action of NSAIA on spasmogenic effect of SA (a), histamine (b), serotonin 
(c), bradykinin (d), and PGE2 (e). Abscissa, negative logarithm of concentration 
of NSAIA; ordinate, inhibition of spasmogenic reaction (in % of control), l) Aspi- 
rin; 2) ibuprofen; 3)~butadione; 47 indomethacin; St dichlofenac sodium. 

of the limb in rats, receiving a subplantar injection of solutions of histamine, bradykinin, 
and PGE2 in a concentration of 0.1% and of serotonln in a concentration of 0.01%. 

The effect of NSAIA on edema of the limb, due to subplantar inJectlon of 0.1 ml of a 
0.1% solution of SA also was studied in vivo. The amount of edema was measured with a plethys- 
mometer (Ugo Basile, Italy). The amount of edema caused by SA in the control animals and in 
rats receiving NSAIA perorally in equitoxic doses, namely 10% of LDso [i], was compared. 

The action of compounds structurally similar to ibuprofen, but, according to our data, 
not possessing anti-inflammatory activity, also was studied for comparison in experiments in 
vitro and in vivo on a model of carrageenin edema of the rat limb [6]. 

EXPERIMENTAL RESULTS 

The NSAIA investigated in vitro in concentrations of i0-9 to 10 -6 g/ml caused inhibition 
to a varied degree of contractions of the isolated gulnea pig intestine induced by SA (Fig. 
la). Determination o~ the inhibitory concent=atlon (ICbo) by a graphic method led to the NSAIA 
being arranged in the following order of their "antlarachidonic" action: 4iclofenac sodium > 
indomethacin > ibuprofen > butadione > aspirin. ICbo for these NSAIA was 4,10 -9, 1.5.10 -e, 
10 -7 , 8.10 -7 , and 2.5.10 -~ g/ml, respectively. The NSAIA studied in concentrations of 10-" 
to 10 -7 g/liter caused no change in the spasmogenic effects of histamine, serotonin, bradyki- 
nin, and PGE2 (Fig. ib~e). With an increase in their concentration to 10 -5 g/ml, Indomethacin, 
diclofenac sodium, and ibuprofen began to have a weak spasmolytlc action, inhibiting contrac- 
tions induced by these agonists by only 20-25%. Aspirin and butadlone as a rule inhibited 
the spasmogenic effect by not more than 15%. 

In experiments in vivo on a model of acute inflammation of the rat limb induced by SA, 
all the NSAIA studied had a definite anti-lnflammatory action, reducing the severity of the 
inflammatory reaction by 32-82% (Table i), Meanwhile these NSAIA caused no significant change 
in acute inflammation induced in rats by histamine, serotonin, bradykinin, or PGE2. The only 
preparations with an anti-lnflammatory action were dlclofenac sodium, which inhibited the in- 
flammatory effect of histamine by 25%, and ibuprofen, which slightly reduced the intensity of 
the reaction to bradyklnin. 
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TABLE i. Effect of NSAIA on Acute Inflammation of the Limb Induced in Rats by SA, 
Histamine, Serotonin, Bradykinin, and PGE2 

Preparation 

Contro i 
Aspixin 
Ibuprofen 
Bntadione 
Indomethacin 
Diclofenac sodiurr 

Do~e, 
mg/~g 

37 

SA I Histamine l Serotontn I Bradykinin ] PGEz 

edema 

Ill 

400 
270** 
220** 
260** 

85** 
70** 

% 

100 
68 
55 
65 
2! 
18 

gl % 

280 100 
29~ 104 
260 93 
270 96 
240* 86 
210"* 75 

gl % 

1010 100 
870* 86 

!009 99 
1020 ,01 
980 97 

1100 109 

380 100 
360 95 
300** 79 
380 100 
320* 84 
310" 82 

pt % 

360 100 
310" 86 
370 103 
410 114 
460" 128 
400 111 

Legend. *P > 0.05, **P < 0.05. 

By the intensity of the antiinflammatory effect on a model of acute inflammation in rats 
induced by sA, the NSAIA could be arranged in the following order: diclofenac sodium > indo- 
methacin > ibuprofen > butadione ~ aspirin, which is in agreement with the order of their 
"antiarachidonic" activity in vitro, and also with data on activity of these preparations which 
the writers obtained on a standard model of acute inflammation induced in rats by carrageenin 
[ i ] .  

The ibuprofen derivatives that were tested, which had no antiinflammatory action but 
which, according to our data, possess analgesic properties, did not change the action of SA in 
the above-mentloned doses and concentrations in experiments both in vitro and in vivo. 

The investigation shows that NSAIA possess marked "antiarachidonic" activity both in 
vitro and in vivo. According to the results of the writers' previous investigations [i], in 
experiments with carrageenin edema of thelimb in rats these NSAIA were arranged in the same 
order of activity as when their "antiarachidonic" action was studied. Compounds closely re- 
sembling ibuprofen in their chemical structure, but without any antiinfla~atory activity, 
have no "antiarachidonic" action. 

The absence of any significant effect of these NSAIA studied on the spasmogenic action 
of histamine, serotonin, and bradykinin is evidence of the specificity of their antagonism 
to the effects of arachidonic acid. The absence of any influence on the effects of PGE2 is 
evidence that the action of NSAIA is evidently connected not with any direct infiuence on the 
effects of PG, but with inhibition of their formation from arachidonic acid. 

It can be concluded from these results that the spasmogenic action of SA in vitro and its 
proinflammatory effect in vivo (i= experiments with edema of the limb in rats) can provide a 
method of pharmacological screening of chemical compounds for antiinflammatory activity. 
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