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The ability of the thyroid hormones to delay development of alimentary hypercholesteremia and 
lipoidosis of the aorta  is largely dependent on stimulation c f the activity of the l iver in excreting choles-  
terol [2, 3]. To confirm this h)~pothesis, it is useful to study the action of thyroid e ~ r a c t  during art if icial  
l iver  damage, when the possibility of stimulating l~ver function is limited. 

As a result  of the toxic action of carbon tetrachlo.~ide (CCI4), necrotic and fibrous changes develop 
in "..he liver, mainly in the central  zones of its lobutes [6]; it is in the central portion of the lobules that the 
interm;ity of membotic processes  is highest [10]. 

Concerning the action of CC14 against the background of alimentary atherosclerosis ,  there is only 
a brief repor t  [9] describing a decrease  in the concentration of lipoproteins of the Sg 12-10 and Sg 20-40 
classes,  and a paper by V. I. Metelitsa [1] showing that in rabbits poisoned with CCl 4 the development of 
h)percholes teremia  and lipoidosis of the aorta  is inhibited. 

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

Ex-periments were carr ied  out on 40 rabbits weighing 2.5-3 kg, divided into five equal groups. Group 
1 cor~sisted of control rabbits, receiving an ordinary diet, group 2 of animals receiving cholesterol with 
the d~et in a daily dose of 0.2 g/kg; group 3 of animals ~eceiving cholesterol together with thyroid extract 
in a d, ose of 0.06 g /kg  body weight; group 4 of animals receipting cholesterol and CCI 4 as in t ramuscular  
injections of a 40% solution in peach oil in a dose of 0.1 ml per rabbit every four days; group 5 of animals 
receiving a combination of cholesterol,  thyroid extract, and CC14 in the same dosage. The experiment  
lasted 45 days. At the beginning and end of the experiment, the cholesterol concentration in the blood of 
the animals was determined by Btoor ' s  method and the content of unsaturated fatty acid was estimated by 
the method of alkaline isomerizat ion in ethylene glycol [8], followed by spectrophotometric analysis.  The 
lipol.~2ic acti~-ity was also determined by the extent of splitting of free fatty acid. Incubation with milk took 
place at the rate of 0.2 g l ipids/ml blood serum.  The free fatty acids were determined by Baret to ' s  method 
[51. 

At the end of the experiment the cholesterol concentration was determined in the aorta and liver,  In 
additLon, the content of unsaturated fatty acids wins investigated in liver homogenates. Cholesterol was 

TABLE I .  
M • m 

Effect of Thyroid Extract  and Carbon Tetrachloride on Cholesterol Content in the Tissues,  

Blood choles- 
terol (in mg~0) 

Groups of rabbits 

Healthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Receiving cholesterol  . . . . . . . . . . . . . . . . . . . . . .  
Receiving cholesterol  + thyroid . . . . . . . . . . . . . . .  
Receiving cholesterol  + CCI 4 . . . . . . . . . . . . . . . .  

100 -* 8.1 : 
1,280 • 124.2 

344 �9 18.8 
320 • 21.1 

Cholesterol in the 
aorta (in mg/]  O 0  
mg dry weight) 

0 . 0 7 5  �9 0 . 0 0 7  
0 . 3 4 5  ~, 0 . 0 6  
0 . 2 1 3  i 0 . 04  
0 . 2 7 5  * 0 .04  
0 . 3 6 0  • 0 . 0 6  

Cholesterol in  
the l iver (in 
rag/100 mg 
dry weight] 

0.25 ~= 0.03 
1.80 :~ 0.2 
2.85 ~: 0.5 
1.54 ~: 0 .2 
1.72 �9 0 .2 Receiving cholesterol  + thyroid d CCI~ . . . . . . . . .  . 1,125 �9 112.4 

Institute of Therapy, Academy of Medical Sciences of the USSR, Moscow i P r e s e n t ~  by Active M e m -  
b e r  of the Academy of Medical Sciences of the USSR, A. L. Myasnikov). Translated from Byulleten' 
]~ksperimental'noi Biologii i Meditsiny, Vol. 63, No. 1, pp. 31-34, January, 1967. Original ar t icle  sub-* 
mitred June 28,  1 9 6 5 .  
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exxracted v,~ith a ch lo ro fo rm-methano l  mixture.  The fatty acids were ext rac ted by an acid mLx~ure of e ~ -  
anol with e ~ e r .  The resul ts  obtained were  calculated pe r  100 mg constant dry weight of organ.  

EXPERIMENTAL RESULTS 

The results of these experhnents confirmed previous findings [2, 3] that thyroid extract inhibits the 
development of hypercholes te remia  and of cholesterol  infiltration of the aor ta  and inc reases  the choles te ro l  
content in the l iver  of rabbits  (Table 1). Under the influence of CC14 a dec rease  in the alimental-y hype r -  
cho les te remia  and a decrease  in the content of choles terol  in the ao r t a  and l iver  were  observed.  Special 
in teres t  was attached to the group of animals  receiving cholesterol ,  thyroid, and CCt~ s imultaneously.  In 
the rabbi ts  of this group the cholesterol  content in the blood, aor ta  and l iver  was very  litt le different f rom 
that in these same  t i ssues  of animais  receiving cholesterol  alone (Table 1). The CCI 4 apparent ly  prevented  
the action of thyroid on the cholesterol  metabol ism in the animals  with exper imenta l  a t he rosc l e ro s i s .  Evi -  
dently the exper imenta l  l iver  damage prevented the thyroid ex t rac t  f rom influencing the choles te ro l  me tab -  
ol ism.  This conf i rms yet again the -Aew that the hormones  of the thyroid gland exe r t  the i r  influence on 
cholesterol  metabol ism through the l iver .  

When the content of fatty acids was analyzed, besides thei r  absolute content attention was d i rec ted  
also to the ra t io  between the linoleic acid and choles terol .  This  index is impor tant  because,  when there  is  
a large difference between the cholesterol  content in animals  of different groups,  the changes in the ab-  
solute contem of fatty acids may not ref lec t  thei r  true deficiency or  excess ,  and it is  the re la t ionship 
between choles terol  and the unsaturated fatty, acids which largely  de te rmines  the t r ans fo rmat ion  of choles-  
te ro l  in the body. 

The absolute content of unsaturated fatty acids in the blood, to judge by the linoelic acid content 
(Table 2), increased  when the animals  were  fed on cholesterol  alone. The addition of thyroid ex t rac t  or  
CC14 prevented this increase .  However, the re la t ive  content of unsaturated fatty acids in the blood fell  
considerably during the reproduction of a l imentary  a the rosc le ros i s .  Adminis trat ion of th)Toid ex t rac t  
and, in par t icu lar ,  of CCl~ reduced the development of a re la t ive  deficiency of unsaturated fatty, acids,  
accompanying a l imentary  a the rosc l e ros i s .  

When cholesterol ,  thyroid, and CC14 were  adminis te red  together ,  both t he  absolute and the re la t ive  
contenli of, unsaturated fatty acids in the blood differed only slightly f rom these  indices in the an imals  
receivling choles terol  alone. 

The absolute cnntent of linoleic acid in the l ive r  (Table 3) increased  dur~mg the development of ex-  
per imenta l  atheros '~lerosis .  Thyroid ex t rac t  inhibited the inc rease  in linoletc ac}d, while CCI 4 led to more  
marked  accumulat ion of this substance in the l iver .  The relat ive content of unsatura ted  fatty acids in the 
l iver  was lower in the animals  of all groups than in the healthy animals .  A par t i cu la r ly  sha rp  dec r ea se  
was observed in the group of animals  receiving cholesterol  together with thyroid ext rac t .  Hence, during 
the development of a therosc le ros i s ,  the addition of thyroid ex t rac t  to a h igh-choles terol  diet lowered both 
the absolute and the relat ive content of unsaturated fatty acids.  Stimulation of l iver  function by th3~oid 
hormones  is evidently accompanied by an inc rease  i~ the utilization of the unsaturated fatty acids,  and this 
in turn p romotes  the accumulation of choles terol  in the l iver .  

Compar ison of the absolute and re la t ive  content of unsaturated fatty acids in ",he blood and l ive r  of 
the animals  receiving cholesterol  and the animals  receiving a combination of cholesterol ,  thyroid extract ,  
and CCI 4 shows that the difference between them is not significant.  Hence, in the p re sence  of l ive r  damage  
by CCI4, the action of thyroid ex t rac t  was not manifested,  e i ther  on the choles terol  metabo l i sm or  on the 
content of unsaturated fatty acids in the blood and l iver ,  

The resu l t s  of the study of the activity of the blood lipolytic enzymes showed that during reproduct ion 
of a thc rosc le ros i s  this activity fell on the 45thday of cholesterol  feeding (from 0.5 • 0.06 to 0.14 �9 0.01 
meq/liiter). Administrat ion of th)'roid ex t rac t  along with the choles terol  led to some degree  of s t imulat ion 
of lipolytic actWity (0.28 �9 0.05 meq / l i t e r ) .  Damage to the l iver  of rabbi ts  with exper imenta l  a t h e r o s e l e -  
ros i s  by CCI 4 prevented the dep res s ion  of lipolytic activity,  and i ts  level was actually slighfly higher than 
in the controls  (0.59 • 0.04 meo./li ter).  :Even higher l i p o l ~ c  activi ty was found a f t e r  the simultaneouB 
admirfls~ration of choles tero l ,  thyroid ext rac t ,  and CCI 4 (0.88 ~ 0.06 meq/ l t t e r ) .  

:In the p resence  of l iver  damage,  including that caused by CC14, inactivation of the lipolytic enzymes  
is  kno,pm to be inhibited [7], and in pat ients  with l iver  damage the blood hepar in  concentrat ion r i s e s  [4|. 
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Poss ib ly  the dec reased  production of inhibi tors  of the lipolytic enzymes  in the p resence  of l iver  damage 
and their  increased  s t imulat ion by hepar in  may  have brought about the observed  effect in the presen t  
exper im,mt .  

It  may be concluded f rom the exper imenta l  resu l t s  descr ibed  that t.he changes in lipid metabo l i sm 
in a the rosc !e ros i s  a r e  mainly dependent on the s tate  of the l iver ,  and the thyroid hormones  exe~'t the i r  
influence on lipid me tabo l i sm through the i r  action on the l iver .  
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All  a b b r e v i a t i o n s  o f  p e r i o d i c a l s  in the above  b ib l i og raphy  are l e t t e r -by- le t t e r  t r a n s l i t e r s .  
t i ons  of the a b b r e v i a t i ~ s  as  g i v e n  in the o r ig ina l  R u s s i a n  jou rna l .  Some or  all o f  th is  pet'i- 
odic~l l i terature m a y  wel l  be ava / l s / :~e  in E n g l i s h  translat ion.  A comple te  l i s t  of the  r  
co~er E n g l i s h  t r a n s l a t i o n s  appea r s  at  the  back of  the f i r s t  i s s u e  o f  th is y e a r .  
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