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PRIMARY SELECTION OF HYPOCHOLESTEREMIC AGENTS 

(SIMULATION OF ENDOGENOUS HYPERCHOLESTEREMIA IN A NIMA LS) 

B .  M.  K l e b a n o v  UDC 616.153.922.01-092.9 

The effect  of d ie thy ls t i lbes t ro l  on the blood cho les te ro l  and phospholipid leve ls  was studied in cocks,  
and the effect  of the s u r f a c e - a c t i v e  agent t r i ton  WR-1339 on the blood cho l e s t e ro lwas  studied in mice .  The 
endogenous h y p e r c h o l e s t e r e m i a  developing as  a r e su l t  of these  m e a s u r e s  is a convenient model  for  p r i m a r y  
se lec t ion of hypocho les t e remic  agents .  

The s e a r c h  for pharmaco log ica l  agents  controll ing cho les te ro l  me tabo l i sm in the body continues to 
a t t r ac t  the at tention of pha rmaco log i s t s  [2, 3] and cl inicians [1, 10]. However ,  p r o g r e s s  in this d i rect ion 
is impeded by the absence  of a model  of exper imenta l  endogenous h y p e r c h o l e s t e r e m i a  which would enable 
the hypocholes te remic  act ivi ty  of compounds to be evaluated in a shor t  t ime.  Adminis t ra t ion  of exogenous 
choles te ro l  to an imals  sharp ly  modi f ies  the i r  lipid me tabo l i sm ,  and comple te ly  inhibits the endogenous b io-  
synthes is  of choles te ro l ,  so that the model  of h y p e r c h o l e s t e r e m i a  produced by admin i s t r a t ion  of exogenous 
cho les te ro l  cannot be used for  pha rmaco log ica l  invest igat ion of subs tances  blocking i ts  b iosynthes is .  In 
the Wes te rn  l i t e r a t u r e  the re  a r e  r e p o r t s  that admin is t ra t ion  of f emale  sex hormones  and su r f ace - ac t i v e  
agents  to exper imenta l  an imals  s t imula tes  the synthesis  of endogenous cho les te ro l  in these  an imals  [5, 6]. 

The object  of the p re sen t  invest igat ion was to study the effect  of a single dose of d ie thyls t i lbes t ro l  
on lipid me tabo l i sm  in cocks and the effect  of a single dose of the su r f ace - ac t i ve  agent  t r i ton  WR-1339 
(phenol a r y l - a l k y l  polyester)  on the blood cho les te ro l  level  in mice .  

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

Expe r imen t s  were  c a r r i e d  out on cocks aged 1.5-2 months and on albino mice .  Die thyls t i lbes t ro l  
was  injected i n t r amuscu l a r l y  as  a 0.5% oily solution, and t r i ton  WR-1339 in t raper i tonea l ly  as a 3-12.5% 
solution in 0.34% NaC1 solution. The  blood cho les te ro l  was  de te rmined  by TodorovVs method [4] and phos-  
pholipids we re  es t imated  as inorganic phosphorus .  

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

In the exper imen t s  of s e r i e s  I the effect  of different  doses  of d ie thyls t i lbes t ro l  on the blood cho les te ro l  
level  was studied in cocks (Fig. 1). The  r e su l t s  show that the m o s t  m a r k e d  effect  was obse rved  when the 
dose of d ie thyls t i lbes t ro l  was 5 mg/kg; reducing the dose to 2.5 m g / k g  caused a m a r k e d  fall  in the level  of 
the developing hype rcho l e s t e r emia ,  while an i nc rea se  in the dose to 10 m g / k g  did not s ignif icantly i nc r ea se  
the effect.  

The m o s t  m a r k e d  changes in lipid m e t a b o l i s m  a f te r  admin is t ra t ion  of d ie thyls t i lbes t ro l  in a dose of 
5 m g / k g  occu r r ed  on the 3rd day (the blood cho les te ro l  level  was inc reased  by 2.8 t imes  and the phospho- 
l ipids by 5 t imes) ,  a f te r  which these  indices began to r e t u rn  to normal ,  so that by the 8th day the blood 
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Fig. I. Fig. 2. 

Fig. 1. Effect of diethylstilbestrol on blood cholesterol level in cocks. 
Abscissa, days after administration of diethylstilbestrol; ordinate, 

cholesterol concentration (in mg %). 

Fig. 2. Effect of triton WR-1339 on blood cholesterol in mice. Ab- 
scissa, time after administration of triton WR-1339 (in h); ordinate 

blood cholesterol (in mg~c)o 

cholesterol level had returned to its initial values but the phospholipid concentration still remained a little 

high. 

In the experiments of series II the reproducibilitsT of the changes thus produced was studied after re- 
peated administration of diethylstilbestrol. For this purpose, cocks were injected three times (at monthly 
intervals) with diethylstilbestrol in a dose of 5 mg/kg. The hypereholesteremia and hyperphospholipidemia 
developing as a result were not significantly different from those observed after the first injection (on the 
3rd day after the first injection the cholesterol level was 260 ~ 37 mg~c~ after the second injection 261 �9 40 
mg~, and after the third injection 249 �9 29 mg~c, the phospholipid contents being 944 i 144 and 1006 �9 166 

mg~ respect ively) .  

In the experiments  of ser ies  III the effect of p-chlorophenoxyisobuWric acid, which possesses  hypo- 
choles te remic  proper t ies  in intact animals [11], on the level of the endogenous hypereholes te remia  p ro -  
duced by adminis t ra t ion of diethylst i lbestrol  was studied. For  this purpose 5 cocks were  injected in t ra -  
muscu la r ly  with diethylst i lbestrol  in a dose of 5 mg/kg.  The same animals received diethyls t i lbestrol  one 
month la ter  together with p-ehlorophenoxyisobutyric  acid (100 mg/kg  by mouth once daily for  3 days). 

The resul t s  obtained showed that p-chlorophenoxyisobutyr ic  acid inhibits the development of hyper -  
choles te remia  in cocks af ter  adminis t ra t ion of diethylst i lbestrol  (the mean  level of the hypercho les te remia  
following adminis t rat ion of diethylst i lbestrol  was 300 • 24 rag, compared  with 223 • 25 mg% following ad-  
minis t ra t ion  of diethylst i lbestrol  together with p-chlorophenoxyisobutyr ic  acid to the same animals) .  

In the second group of experiments  the effect of t r i ton WR-1339 on the blood choles terol  level was 
studied in intact mice.  

The resul t s  given in Fig. 2 show that tr i ton, in a dose of 300 mg/kg,  did not affect the choles terol  
level 12 and 48 h af ter  administrat ion,  but increased it slightly after  24 h. In a dose of 500 m g / k g  it had its 
maximal  effect af ter  24 h; la ter  the blood cholesterol  fell, although it had not regained its initial values 
48 h af ter  administrat ion.  

Tri ton,  in a dose of 1250 mg/kg ,  caused a marked hypercholes te remia  af ter  12 h. Theb loodeholes te ro l [  
continued to increased  after  24 h, reaching a maximum after  the end of 48 h, after  which it began to fall. 

These  resu l t s  indicate that adminis t rat ion of a single dose of diethyIst i lbestrol  to cocks r a i s e s  their 
blood cholesterol .  The optimum dose of det thylst i lbestrol  for pharmacological  investigations is 5 m g / k g  
and after  adminis t ra t ion of this dose the g rea tes t  changes in lipid metabol ism of the animals occu r r ed  by 
the end of the 3rd day. This agrees  with data in the l i t e ra ture  showing that lipid metabol ism in birds  is 
under the influence of ovar ian hormones ,  so that repeated and prolonged adminis t ra t ion of es t rogens  to 
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cocks causes  them to develop a the rosc l e ros i s ,  differing f rom choles terol  a the rosc l e ros i s  simply in the 
degree  of development of the ~biochemical syndrome"  and the re la t ive  proport ions  of the lipid components 
infi l trat ing the aor ta  [6]. The inc rease  in choles terol  concentra t ion thus taking place in the l iver ,  aor ta ,  
and other  organs indicates that in this case  the hypercho les te remia  does not resu l t  f rom a redis t r ibut ion  of 
lipids between the t i ssues ,  but f rom st imulation of their  biosynthesis  [10]. 

The hypercho les t e remia  developing in cocks af te r  rece iv ing  die thyls t i lbes t rol  is inhibited by p -ch lo ro -  
phenoxyisobutyric  acid. 

Adminis t ra t ion of t r i ton  WR-1339 to mice  r a i s e s  the i r  blood choles terol ,  in agreement  with resu l t s  
obtained in o ther  species  of animals  [5, 8]. According to data in the l i t e ra ture ,  t r i ton causes  hyper l ipidemia 
by its action on the l ipoproteins and of their  in teract ion with l ipoprotein l ipase [8] and the ra te  of choles terol  
synthesis  in the body [5, 7]. 

The resu l t s  show that exper imental  endogenous hypereho les te remia  produced by adminis t ra t ion of 
d ie thyls t i lbes t rol  to cocks and of t r i ton  WR-1339 to mice  can be used as a model  for  pharmacological  inves-  
t igation of substances capable of influencing choles terol  metabol ism in vivo. The advantages of this model 
a re  the speed of reproduct ion  of hypercho les t e remia  and the small  dose of the prepara t ion  requ i red  for  the 
investigation, making it pa r t i cu la r ly  valuable for  the p r im a ry  select ion of agents capable of exert ing a hypo- 
cho les te remic  action. It  should be emphasized that the elevation of the blood choles tero l  level  in this case 
is attained without adminis t ra t ion of exogenous choles terol ,  so that this model can be used to study hypo- 
cho les te remic  agents which block choles tero l  biosynthesis .  
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