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The an t i - i n f l ammato ry  action of sodium mefenamate  and sa l icyla te  is mani fes ted  to a g r e a t e r  
degree  in r a t s  with inf lammation due to ovalbumin than to dextran.  In ovalbumin in f l amma-  
tion, sodium sal tcyla te  has a s t ronge r  action than mefenamate ,  and this co r r e l a t e s  with the 
g r e a t e r  dec rease  in the blood concentrat ions of ATP,  NAD, NADH, and lact ic  acid and the 
more  complete  abolit ion of the uncoupling of oxidative phosphoryla t ion in the l iver  mt tochon-  
dr ia  than af ter  injection of mefenamate .  It is pos tu la ted  that  the fall in the level  of high- 
ene rgy  compounds by the feedback pr inciple  leads to intensif icat ion o f  phosphorylat ion,  with 
the consequent abolit ion of the in f l ammatory  d is turbances .  This may  account for  the ant i -  
i n f l ammatory  act ion of the p repa ra t ions .  

KEY WORDS- inf lammation;  an t i - i n f l ammato ry  agents;  oxidative phosphorylat ion;  energy  
metabo l i sm.  

One of the mechan i sms  of action of an t i - i n f l ammato ry  p repara t ions  is cons idered  [2, 4] to be the un- 
coupling of oxidative phosphoryla t ion,  with a consequent reduct ion in the ene rgy  supply for  the in f l ammato ry  
p r o c e s s .  However,  sodium sa l iey la te  or  phenylbutazone did not p reven t  a m a r k e d  inc rease  in the ATP con- 
centra t ion in an in f l ammatory  focus,  and the two drugs differed in thei r  effect  on different  models  of in- 
f l ammat ion  [3]. 

I t  was t he re fo re  decided to compare  the effects  of s e v e r a l  an t i - i n f l ammato ry  agents in models  of in- 
f l ammat ion  cha rac t e r i z ed  by different  changes in ene rgy  m e t a b o l i s m  [1]. 

E X P E R I M E N T A L  M E T H O D  

Inf lammat ion  was produced in r a t s  by injecting 0.1 ml  6% dextran  or 1.5% ovalbumin beneath  the p lan-  
t a r  aponettrosis  of the hind l imb.  The development  of inf lammat ion was r e c o r d e d  oncomet r ica l ly  for 3 h. 
Sodium mefenamate  was injected in t raper i tonea l ly  in a dose of 3 mg/100  g body weight 30 min before  and 
30 rain a f te r  injection of the in f l ammatory  agents ,  and sodium sa l icy la te  in a dose of 40 rag/100 g body 
weight  was injected 1 h before  inf lammat ion was produced.  Resp i ra t ion  and phosphoryla t ion in the l ive r  
mitochondria  (on succinate) ,  the i r  A T P a s e  act ivi ty,  and the content of NAD and NADH in l ive r  homogenates  
were  invest igated in the exper imen ta l  animals .  The blood leve ls  of ATP,  ADP, inorganic phosphorus  (Pi) 
and lacta te  were  determined.  The methods used were  descr ibed  ea r l i e r  [1]. 

E : ~ P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

Anaerobic  glyeolysis  was inc reased  equally (a sha rp  r i s e  in the lact ic  acid level) in ovalbumin and 
dextran  f o r m s  of inf lammation (Fig. 1), whereas  the content of NAD and, in pa r t i cu l a r ,  of NADH in the l iver  
and a lso  of h igh-energy  compounds in the blood r o s e  more  in dextran inf lammation.  In ovalbumin inf lam-  
mation the breakdown of h igh-energy  compounds is evidently inhibited, as is shown in pa r t i cu l a r  by the de-  
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Fig. 1. Effect of sodium mefenamate and sal icylate  on 
energy  metabol i sm indices during inflammation caused by 
ovalbumin ([) and dextran (II): a) lact ic  acid (in mg %); b) 
NAD (in p g / g  t issue);  c )NAD-H 2 (in p g / g  t issue);  d) A T P +  
ADP (in pg/ml) ;  e) Pi (in pg/m]) ;  f) ATPase  (in mg P /g  
t issue).  1) Inflammation (without drugs); 2) adminis t ra t ion 
of sodium mefenamate  during inflammation; 3) adminis t ra t ion 
of sodium sal icylate  during inflammation. C) corresponding 
indices in control animals .  Mean values with confidence 
l imits  shown. 
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Fig. 2. Effect of sodium mefenamate  and sal icylate  on 
increase  in l imb volume during ovalbumin and dextran 
inflammation. Abscissa ,  t ime af ter  injection of inf lam- 
matory  agent (in rain; ordinate ,  increase  in l imb volume 
(in %): 1) dextran inflammation; 2) the same,  admin is t ra -  
tion of sodium sal icylate;  3) the same,  adminis t ra t ion of 
sodium mefenamate;  4) ovalbumin inflammation; 5) the same,  
adminis t ra t ion of sodium mefenamate;  6) the same,  admin- 
is t rat ion of sodium sal icyla te .  

c r ea se  in ATPase  act ivi ty of the l iver  mitochondria  and in the 1) i concentrat ion Lrt the blood; in dextran in- 
f lammation,  on the other  hand, synthesis  of h igh-energy  compounds evidently predominates ,  for  Pi is not 
r educed  and ATPase  act ivi ty may actually increase .  Differences in the s ta te  of energy  metabol ism are  r e -  
f lec ted  in the degree  of inflammation (Fig. 2), the intensity of which was lower af ter  injection of ovalbumin 
than af ter  injection of dextran. 
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TABLE 1. Comparat ive  Effect of Sodium Mefenamate and Salicylate on Oxidative Phos-  
phoryla t ion in Ovalbumin Inf lammat ion 

Experimental 
conditions 

Control 
Inflammation: 

without 
preparations 
sodium 
mefanamate 
sodium 
salicylare 

Oxygen consumption, 
~tatoms 02/g tissue 

M+_rn 

5,3-- + 0,5 

7,05+ 0,5 

10,3---0,42 

8,8- + 0,9 

<0,05 
<0,001 

<0,01 

p, 

<0,001 

>o,o5 

Phosphorylation, 
g atoms P/g tissue 

.M_m p 

8,4+-- 1,2 - -  

6,1+-0,8 >0,05 

10,9+-0,61 >0,05 

14,2-+ 1,77 <0,02 

p'  

<0,001 

<0,002 

M +_rn 

1,5+-0,1 

0,86- + 0.08 

1,1-+0,08 

1,6-+0,1 

p/o 

p 

<0,001 

<0,01 

>0 25 

p'  

>0,o5 

<o,oI 

Legend. P) Significance of differences between control  and exper iment ;  P ' )  the s a m e ,  
between exper iments  using drug and without it. 

The an t i - i n f l ammato ry  a ct ivi ty of sodium mefenamate  and sa l icyla te  was in genera l  m o r e  marked  in 
ovalbumin than in dextran edema.  These p repa ra t ions  a lso  differed in the i r  effects  on the indices of energy  
m e t a b o l i s m  in ovalbumin and dextran  inf lammat ion (Fig. 1). In ovalbumin inf lammat ion  sa l icyla te  had a 
w e l l - m a r k e d  an t i - i n f l ammato ry  action and cons iderably  reduced  the accumulat ion of lac t ic  acid and the total  
blood level  of ATP  and ADP. The sha rp  r i s e  in the blood Pi level  and the inc rease  in A T P a s e  act ivi ty  of 
the l ive r  mi tochondr ia  under these  c i r cums tances  could indicate p redominance  of hydrolys is  of h igh-energy  
compounds.  During dextran edema,  on the other  hand, when sa l icyla te  had a m u c h w e a k e r  an t i - i n f l ammato ry  
action, the level  of h igh-energy  compounds a lso  r e m a i n e d  higher;  despite the inc reased  A T P a s e  act ivi ty  the 
Pi concentrat ion fell  sharp ly ,  poss ib le  evidence of p redominance  of ATP  synthes is  over  its hydro lys i s .  The 
accumulat ion of lac t ic  acid was reduced  by a l e s s e r  degree .  

Mefenamate in ovalbumin inf lammat ion inc reased  the total  ATP  and ADP concentrat ion.  During dex-  
t r an  edema,  however ,  although the A T P  and ADP level  fell following a d m i n i s t r a t i o n o f m e f e n a m a t e ,  it r e -  
mained much higher than in the intact  an imals .  T h e  sha rp ly  reduced  A T P a s e  ac t iv i ty  of the l i ve r  and the 
lowered  blood Pi level  obse rved  under these  conditions could indicate l imita t ion of A T P  breakdown.  

Ovalbumin inf lammat ion (Table 1) was accompanied  by an inc rease  in the oxygen consumption of the 
l i ve r  mitochondria ,  accompanied  by a sma l l  dec rea se  in phosphoryla t ion,  resu l t ing  in a dec rea se  in the 
P / O  ra t io  (uncoupling of oxidation and phosphorylat ion) .  Sodium sa l icyla te  ac t iva ted  phosphoryla t ion  
sharp ly  but caused l i t t le  change in the r a t e  of oxidation, so that the P /O  r a t i o  was r e s t o r e d  a lmos t  to no r -  
mal .  Sodium mefenamate ,  with a w e a k e r  an t i - i n f l ammato ry  action, s t imula ted  both the oxygen consumption 
of the mi tochondr ia  and a lso  (to a l e s s e r  degree) phosphorylat ion;  although the P / O  r a t i o  ro se  a l i t t le ,  it 
did not r e a c h  the no rma l  level .  

These  r e su l t s  show that  during inf lammat ion oxidative phosphoryla t ion  is uncoupled and A T P  synthe-  
s is  is l a rge ly  mainta ined by a sha rp  r i s e  in the r a t e  of anaerobic  g lycolys is ,  a l ess  product ive  p r o c e s s  in 
this r e spec t .  An t i - in f l ammatory  p repa ra t ions ,  by inhibiting glycolysis  and r e s t o r i n g  the coupling of oxida-  
t ive phosphorylat ion,  inc rease  the ene rgy  supply for  co r rec t ion  of the d is turbances  a r i s ing  during inf lam- 
mation. 
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