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The ef fec t  of the pr inc ipa l  a n t i - i n f l a m m a t o r y  drugs in cu r r en t  use  (prednisolone,  ace ty l -  
sa l icyl ic  acid,  rheopyr ine ,  chloroquine,  and indomethacin) on the the rma l  effect  of human 
pe r iphe ra l  r ed  blood cel ls  was studied. Only chloroquine was found to inhibit this effect  
s ignificantly.  This  fact  indicates  that chloroquine inhibits energy  production during glycol-  
ys is  and this can be r e g a r d e d  as  one of the f ac to r s  in the therapeut ic  action of this sub-  
s tance.  
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An impor tan t  a spec t  of the m e c h a n i s m  of the therapeut ic  action of an t i - i n f l ammato ry  agents  is their  
r e s t r i c t i v e  effect  on the supply of energy  for  inf lammat ion  [1, 2]. The use of exper imenta l  models  very  
fa r  r emoved  f rom physiological  conditions has demons t ra t ed  inhibition of ATP  generat ion through the un- 
coupling of oxidative phosphorylat ion by sa l i cy la tes ,  indomethacin,  and pyrazolone  p repa ra t ions  [2-4]. In-  
hibition of g lycolys is  by sa l i cy la tes  and co r t i cos t e ro ids  has a lso  been desc r ibed  [5, 6]. Attention is ac -  
cordingly d i rec ted  to the identical  sens i t iv i ty  of par t ia l  r eac t ions  of oxidative and glycolytic phosphory l -  
ation to pa r t i cu la r  uncoupling agents ,  including drugs  [1, 7]. No specia l  invest igat ions into the action of 
an t i - i n f l ammato ry  agents  on p r o c e s s e s  adequately ref lec t ing the energy  yields of g lycolys is  have hi ther to  
been undertaken.  

This paper  desc r ibes  a compara t i ve  study of the effect  of all  the pr incipal  c u r r e n t  an t i - i n f l ammato ry  
agents  on hea t  product ion in human blood, a function of g lyeolys is  taking place in the red blood cel ls .  

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

Kinetic invest igat ions  were  c a r r i e d  out on the LK:B (Sweden) continuous-f low m i c r o c a l o r i m e t e r .  The 
donorFs blood was pumped through the mixing chamber  at  a ra te  of 1.47. 10 -~ m l / s e c .  The the rma l  effect  
(Q) per  r ed  cell  was calcula ted by the equation 

Iv 
Q - - V . N ,  

where  W is the t he rm a l  power  in the chamber ;  V the ra te  of flow of the component;  and N the number  of 
red  cel ls  pe r  ml .  The t he rm a l  power was de te rmined  by a cal ibrat ion curve  obtained by pass ing  an e l ec -  
t r ic  cu r r en t  of known magnitude.  

The following anti-inflammatory drugs were studied- prednisolone, acetylsalieylic acid (aspirin), 
rheopyrine, chloroquine, and indomethacin. In their degree of purity all satisfied the demands of the USSR 
State Pharmacopoeia. The concentrations of the drugs in the experiments corresponded to therapeutic 
doses (10 -2 and 10 -3 M). 

Blood taken from a vein into a tube containing heparin was divided into two parts. One part was the 
control, and the drug to be studied was added to the other. Measurements were made at 25~ 4 h after the 
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blood was taken; in the meant ime the blood was kept at 4~ Immedia te ly  before the m easu rem en t  blood 
was diluted 1 : 1 with Eagle ' s  medium. 

E X P E R I M E N T A L  R E S U L T S  

Of the an t i - inf lammatory  agents studied only chloroquine was found to act ively influence heat  produc-  
tion in the blood. The mean thermal  effect  of intact  blood was 5.05- 10 -I3 c a l / s e c / R B C ;  that of  blood 
t rea ted  with chloroquine was 1.26. 10 -13 ca l / s ec /RBC.  The dif ferences  were  s tat is t ical ly significant 
(P< 0.05). T rea tmen t  of the blood with prednisolone,  aspir in,  rheopyr ine ,  and indomethacin did not a l te r  
the thermal  effect.  

Chloroquine thus inhibits energy  production during glycolysis .  This p roper ty  of chloroquine, in con-  
junction ~ t h  general  views on inflammation as an endoergic p rocess  [1, 2], can be regarded  as one of the 
fac tors  in i ts therapeutic  effect.  
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