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After  daily adminis t ra t ion  of ethyl p-chlorophenoxyisobutyra te  in a dose of 0.2 g /kg  by mouth 
daily for 15-26 days to guinea pigs the concentra t ion of 17-hydroxycor t i cos te ro ids  (17-HCS) in 
the pe r iphera l  blood p l a s m a  fell. A fall in the excre t ion of individual 17-HCS in the urine took 
place chiefly on account of f ree  unchanged cor t i sol ,  t e t r ahydrocor t i so l ,  and t e t r a h y d r o - l l - d e -  
oxycort isol .  An abundance of sudanophilic m a t e r i a l  was detected in the zona fasc icula ta  of the 
gland. The t e s t  with ACTH showed that the exist ing functional r e s e r v e s  of the adrenal  cor tex  
were  unchanged by the compound. The blood s e r u m  level  of nones ter i f ied  fatty acids fell  but the 
cho les te ro l  level  was unchanged. The possible  mechan i sms  of the action of the compounds and 
p rospec t s  for its use in the t r e a t m e n t  of h y p e r c o r t i c i s m  a re  d iscussed.  
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Ethyl p -ch lorophenoxyisobutyra te  (clofibrate,  misc le ron ,  a t romid  S) has found a wide cl inical  appl icat ion 
as one of the mos t  act ive hypol ipidemic and an t i sc le ro t ic  agents [5, 12, 14]. According to the avai lable  in forma-  
tion [15], c lof ibra te  in vi t ro  inhibits the s t imulat ing action of ACTH on s te ro id  format ion  in the adrenals .  

Consider ing that  dif ferent  types of hyper l ip idemia  r equ i re  long t r ea tmen t ,  it is important  to evaluate  the 
effect  of this  pa r t i cu la r  therapeut ic  subs tance  on ad renocor t i ca l  function in exper imen t s  in v i t r o ,  and the inves-  
t igat ion descr ibed  below was c a r r i e d  out for this purpose.  

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

Expe r imen t s  we re  c a r r i e d  out on 18 male  guinea pigs weighing 750-900 g. The animals  were  given ethyl 
p -ch lo rophenoxyisobu tyra te*  by mouth daily for  15-26 days in a dose of 0.2 g/kg,  which gives a definite hypo- 
cho l e s t e r emic  effect  in rabbi t s  with exper imen ta l  h y p e r c h o t e s t e r e m i a  [1]. The adrenocor t i ca l  glucocort icoid 
act ivi ty was e s t ima ted  f rom the pe r iphe ra l  blood p l a sma  concentra t ion of 17-HCS before and 2 h af ter  in t ra-  
muscu la r  injection of 4 units no rma l - ac t i on  ACTH [7]. At the s a m e  t ime,  individual 17-HCS in the urine were  
de te rmined  chromatograph ica l ly  [2]. The s e r u m  levels  of nonester i f ied  fatty acids (NEFA) [9] and cho les te ro l  
[8] of the exper imenta l  an imals  were  de termined.  At the end of the exper iment  the an imals  were  kil led and the 
adrena ls  we re  weighed and stained with h e m a t o x y l i n - e o s i n  and Sudan III and IV. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The r e s u l t s  in Tab les  1 and 2 show that  c lof ibrate  lowered the p l a sma  17-HCS level  by a l m o s t  2.4 t imes .  
The basa l  excre t ion of the to ta l  17-HCS f rac t ions  in the urine was significantly reduced,  mainly on account of 
f ree  unchanged cor t i so l  (F), the quantity of which fell by more  than 60~ of its or iginal  level .  The concen t ra -  
t ions of t e t r ahyd roco r t i so l  (THF) and t e t r a h y d r o - l l - d e o x y c o r t i s o l  (THS) also fell. The same  t rend also was 

*The compound was synthesized in the au thor s '  Insti tute by I. B. Simon and conventionally named " roxi la te . "  
However ,  in this t rans la t ion  the more  usual t e r m  clof ibra te  will be used. 

Labo ra to ry  of Andrology, Khar 'kov  R e s e a r c h  Insti tute of Endocrinology and Hormone Chemis t ry .  (P re -  
sented by Academic ian  of the Academy of Medical  Sciences of the USSR L. T. Malaya.) T rans l a t ed  f rom Byul-  
le ten '  Ekspe r imen ta l ' no i  Biologii  i Meditsiny, Vol. 82, No. 10, pp. 1206-1208, October ,  1976. Original  a r t i c le  
submit ted January  5, 1976. 

This material is protected by copyright registered in the name o f  Plenum Publishing Corporation 227 West 17th Street, New York, IV. Y. 10011. No part 1 
of  this publication may be reproduced, stored in a retrieval system or transmitted, in any form' or by any means, electronic, mechanical, photocopying, 
microfilming, recording or otherwise, without written permission of  the publisher A copy o f  this article is available from the publisher for $ Z 50. 

i504 



TABLE 1. P l a s m a  17-HCS Concentra t ions  (in/~g %) before  and af ter  a Single Inject ion 
of ACTH during Clof ibrate  Adminis t ra t ion  (M * m) 

Time of investigation 

Before administration of clofibrate 
(initial values) 

After :administration of clofibrate 
P 

t Before ACTH ] After ACTH 
injection . injection 

1 56~8~3 9 1 194.2-*-8,4 
23.9-- 3.9 1 155,3----- 20,1 

<0,001 <0,1 

m rag% 

137,3-----6,6 
131,4-'-20A 

>0,7 

Increase 

255.7--22,9 
575,5*-411.4 

<0,001 

TABLE 2. Excre t ion  of Cor t i so l  and I ts  Metaboli tes  (in ~g/day)  before  and a f t e r  Injec-  
t ion of Clof ibra te  (M * m) 

Time of investigation 

Before administration of elofibrate 
(initial values) 

After administration of clofibrate 
P t t 15.7-~2.0 9,9--1,6 110,8-'- 16,4 

7.6-----1.4<0.02 6,t--1,4>0,1 47,t--7,6<0,02 ][ 
| 

THS 

4,4-- 1,3 
1,3--0,5 
<0, 05 

]Total frac- 
E ttions with: 

lout THS 

11'0~--3'6 I 147,5-'-19,5 
5,9----- 1,96 65,9-- 8.4 

>0,1 <0,02 

Fig. 1. Adrenal  cor tex  of intact (A) guinea pig and guinea pig r ece iv ing  c lof ibra te  (B). 
Sudan IV, 100• 

es tab l i shed  for the excre t ion  of act ive  cor t i sone  (E) and its t e t r ahydro  fo rm (THE). The T H F / T H E  and F / E  
r a t io s  were  unchanged. 

The s e r u m  choles te ro l  concentra t ion  of the exper imen ta l  an imals  was unchanged (86 :~ 6.07 c o m p a r e d  
with 95 ~: 16.09 mg ~ in the intact  an imals ;  P > 0.5) but the NEFA concentra t ion was signif icantly reduced  
( f rom 0.64 :~ 0.02 to 0.41 �9 0.01 meq /ml ;  P < 0.001). Since glucocort icoids  play an important  ro le  in the mobi l -  
ization of fatty acids [11, 13], the changes d i scovered  in the NEFA concentra t ion may be fur ther  evidence of 
the effect  of the compound on adrenocor t i ca l  function. 

The r e sponse  of the adrenals  to a single injection of ACTH af ter  adminis t ra t ion  of c lof ibra te  was indis-  
t inguishable f rom that  observed  before .  The inc rease  in the r e sponse  when e x p r e s s e d  as a pe rcen tage  can, 
however ,  be explained by the significantly lower p lasma  17-HCS level  before  injection of the hormone  [4]. Con- 
sequently c lof ibra te ,  although weakening glucocor t icoid  act ivi ty ,  does not change the exist ing r e s e r v e s  of the 
gland, a p rope r ty  that dis t inguishes it f avorab ly  f rom other inhibitors which depress  the adaptive powers  of the 

adrena l s  [3]. 

The mic roscop ic  s t ruc tu re  of the adrena ls  of the exper imenta l  and control  guinea pigs was identical  
(Fig. 1). His tochemica l  analys is  of the sect ions  r evea l ed  hyper t rophy  of the zona fasc icula ta  of the gland t i s sue  

1505 



as a r e su l t  of distension�9 the cell  cy top lasm with sudanophilic ma te r i a l .  The re  were  so many fat vacuoles  
that in p laces  they joined to fo rm yellow (Sudan III) and black (Sudan IV) drops .  No changes in the content of 
sudanophilic ma te r i a l  were  found in e i ther  the zona r e t i cu l a r i s  or  the zona g lomerulosa .  The absolute weigh 
to the adrena ls  of the  an imals  rece iv ing  c tof ibra te  was indistinguishable f rom the control .  

Choles te ro l  is known to be synthesized in the adrenals  in guinea pigs [3] and not to be taken up f rom the 
p lasma.  Depress ion  of adrenocor t i ca l  function d i scovered  in the an imals  of this spec ies ,  at a t ime  of unchanged 
s e r u m  choles te ro l  concentrat ion,  is thus evidence tha t  c lof ibra te  does not exer t  its influence on 17-HCS bio- 
synthes is  at the s tage of cho les te ro l  format ion.  The less  frequent d i scovery  of the l l - d e o x y c o r t i s o l  f rac t ion  
(one of the p r e c u r s o r s  of F in the adrenal  cor tex of guinea pigs [6]) and of excre t ion of its pr incipal  metabol i te  
(THS) can be r ega rded  as indirect  evidence that  the compound acts  on the ea r ly  s tages  of co r t i cos t e ro id  fo r -  
mation.  Consider ing that adrenal  hyper t rophy  a lso  was absent  in the exper imenta l  an imals ,  the possibi l i ty  of 
an indirect  action of c lof ibra te  through the pi tui tary  l ikewise cannot be ruled out, 

A definite inhibitory effect  of c lof ibra te  on the glucocort icoid function of the adrenal  cor tex  was thus e s -  
tabl ished during its adminis t ra t ion  for a compara t ive ly  shor t  t ime to guinea pigs. To decide whether  this 
therapeut ic  substance,  which has v i r tua l ly  no genera l  toxic action [10, 16], should be used for the t r ea tmen t  of 
h y p e r c o r t i c i s m ,  sui table cl inical  t r i a l s  must  be undertaken.  
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