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Analogues of methylxanthines (Ethymizole,  Promizone,  Ethephyl) induce mobil izat ion of 
lipid and carbohydra te  r e s e r v e s  (the concentrat ion of f r ee  fatty acids and glucose in the 
blood plasma is increased)  in intact and hypophysectomized ra ts .  

It was shown previously  [6, 7, 9] that the neurot ropie  methyIzanthine analogues Ethymizole (bis-methyl-  
amide of 1-ethyl imidazole-4,  5-dicarboxyl ic  acid) and propylnorantiphein (bis-methylamide of 1rprDpylt-  
midazole-4 ,  5-dicarboxylic  acid, l abora tory  name Promizole) ,  in exper iments  on animals of different  
species ,  effect ively s t imulate  the secre t ion  of ACTH-glucocort icoids  and prevents  the inhibitory action of 
exogenous cor t l cos te ro ids  on the hypothalamic centers  controll ing ACTH secre t ion  [6, 7, 9]. ACTH is 
known to be an active fac tor  controll ing lipolysis [13, 17], while glucocort icoids affect the decis ive stages 
of carbohydra te  metabol i sm [16]. Glucose and higher  f r ee  (nonesterified) fat ty acids (FFA) are  the most  
important  t rasnpor tab le  form of fuel fo r  the cells ,  complete ly  meeting the requi rements  of the body for  
fo r  sources  of energy [18]. 

With these  facts in mind, the present  investigation was undertaken in o r d e r  to study the effect of the 
methylxanthine analogues Ethymizole  and Promizo le  and also the compound Ethephyl (bis-ethylamide of 
imidazole-4,  5-dicarboxylic  acid)and,  fo r  comparison,  caffeine and theophylline (in the form of euphylline) 
on mobil izat ion of FFA and glucose.  

B y  studying the cha r ac t e r  and mechanism of action of neurotropic  crugs on the neur iendocr ine  regu-  
lation of metabol ism,  it is possible to broaden the pharmacological  cha rac t e r i s t i c s  of these  substances and 
to d i scover  new indications for  the i r  use.  

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

Exper iments  were  c a r r i e d  out on 339 adult male  ra ts  (170-190 g). The animals were  given an ord i -  
na ry  diet (concentrates ,  root vegetables,  and water  ad lib.). Hypophysectomy was pe r fo rmed  on the ra ts  by 
the t r ansau r i cu l a r  approach using a semis te reo tax ic  apparatus [12]. The animals were  used in the exper i -  
ments  two days af te r  the operat ion.  FFA were de termined in the blood plasma as in [14], and glucose by 
the glucose oxidase method [11]. Specific secre t ion  of ACTH under  the influence of the drugs studied was 
a s se s sed  f rom the concentrat ion of 11-hydroxycor t icos tero ids  (11-HCS) in the blood plasma, which were  
de termined f luor imet r ica l ly  [5]. Ethymizole,  Promizole ,  and Ethephyl were  injected in t raper i toneal ly  in 
doses of 5-20 mg/kg,  equivalent to 0.033-0.01 LDs0 for  smal l  labora tory  animals [2, 3], and caffeine and 
theophylline (in the form of euphylline) were  given in doses of 20-35 mg/kg.  In control  exper iments  equal 
volumes of physiological  saline were  injected. The rats  were  decapitated 60-120 min af te r  the injection 
of the drugs, and the blood was collected.  The resul ts  were  subjected to s ta t i s t ica l  analysis [1]. 
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E X 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  

The concentra t ions  of l l - H C S  and FFA in the blood p l a s m a  of the ra t s  1 and 2 h a f t e r  injection of 
physiological  sal ine were  v i r tua l ly  unchanged. The mos t  m a r k e d  inc rea se  in the indices studied in the 
blood p l a s m a  were  obse rved  a f t e r  admin is t ra t ion  of Promizo le ,  espec ia l ly  1 h a f t e r  its injection (Table  1). 
Ethymizole  also had an effect ive s t imulant  effect  on the mobi l izat ion of l l - H C S  and FFA, but only in doses  
twice as l a rge  as those  of P romizo le .  It will be noted that  LD~0 of Ethymizole  and P romizo le  fo r  sma l l  
l abo ra to ry  an imals  is 224 and 250 mg/kg ,  respec t ive ly .  LDs0 fo r  Ethephyl is c lose  to that fo r  P romizo le  
(252 mg/kg). 

Euphylline also had a marked stimulant effect on the mobilization of 11-HCS and, in particular, of 
FFA,  although in comparab le  doses  it was l ess  act ive  than Ethymizole .  Under  the influence of Ethephyl 
the effects  were  less  marked ,  while caffeine had no effect  on the indices studied. 

Methylxanthines,  espec ia l ly  theophylline, a re  known to have the p rope r ty  of inhibiting d iphosphoes te rase  
act ivi ty  and prevent ing breakdown of cyclic  3 .5-AMP [4]. This  m e c h a n i s m  l ies  at the bas i s  of many  of the 
metabol ic  effects  of theophylline,  including its s t imulant  action of pipolysis .  The wr i t e r s  have p rev ious ly  
shown that  Ethymizole  potent ia tes  the s t imulant  action of ACTH on sec re t ion  of g lucocor t icoids  by the ad-  
renal  cor tex  [8, 9] and, like theophylline,  it i nc r ea se s  the pe rmeab i l i ty  of the b ladder  and skin of f rogs  to 
wa te r  and sodium [4, 10]. 

The s imi l a r i t y  between the effects  of Ethymizole  and theophyll ine provided a bas i s  for  the view that  
these  methylxanthine analogues pos s e s s  pe r iphe ra l  metabol ic  effects .  To invest igate  this p rob lem expe r i -  
men t s  were  c a r r i e d  out on hypophysectomized ra ts .  They showed (Table 1) that  a definite i nc r ea se  in the 
concentra t ion  of FFA,  s i m i l a r  in degree  to the effects  of euphylline, is obse rved  under  the influence of 
Ethymizole  and P romizo le  and in the absence  of sec re t ion  of the adenophypophysis .  Compared  with intact 
an imals ,  the mobi l izat ion of FFA under  the influence of euphylline showed li t t le change, whereas  under  the 
influence of Ethymizole  and Promizo le  it was reduced by about one- th i rd .  The fact  will be noted that  in 
hypophysee tomized  ra t s  the subs tances  studied induced a m o r e  m a r k e d  inc rea se  in the blood glucose  con-  
centra t ion that  in intact an imals .  

The resu l t s  showed that  an impor tant  f ac to r  in the effect  of the methylxanthine analogues Ethymizole  
and P romizo le  on FFA mobil izat ion f rom the  t r i g lyce r ide s  of the fat depots is t he i r  pe r iphe ra l  theophyl l ine-  
like action, which is potentiated by the sec re t ion  of ACTH and, poss ibly ,  o ther  p i tu i tary  l ipotropic hormones .  

ACTH is known to induce hypoglycemia  [15]. P r e sumab ly  the absence  of any significant effect  of 
Ethymizole  and P romizo le  on the blood p l a s m a  glucose concentra t ion in the intact  an imals  can be a t t r ibuted 
to the inc reased  ACTH secre t ion .  

It is an in teres t ing  fact  that injections of P romizo le  (5-10 mg/kg)  and Ethymizole  (10 mg/kg)  twice a 
day comple te ly  prevent  death of an imals  f rom a toxic dose of alloxan (280 mg/kg ,  in t raper i toneal ly)  whereas  
caffeine and theophylline were  ineffective in this respec t .  P r e s u m a b l y  in acute diabetes  induced by alloxan, 
ca rbohydra te  depr ivat ion of the t i s sues  is compensa ted  by the i r  ut i l izat ion of FFA,  which a re  mobi l ized  in 
cons iderable  amounts under  the influence of the methylxanthine analogues studied. 

F u r t h e r  invest igat ions a r e  n e c e s s a r y  to study the m e c h a n i s m s  of this action. 
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