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It has long been thought that in humans hyperthyroidism prevents the development  of an increased blood chol-  
esterol  and atherosclerosis. It has been shown exper imenta l ly  [3, 4] that thyroidin prevents the development  of a l i -  
mentary  atheroselerosis in rabbits and accelera tes  recovery from it.  The effect of powdered thyroid gland on rabbits 
is to reduce the amount of cholesterol  in the blood and in the aorta [5]. The mechanism of the influence of thyroid 
hormones on cholesterol  metabol i sm has been interpreted in various ways. Evidently under the influence of  the hor- 
mone there is a change either of  cholesterol  metabol ism as a whole [2] or a change in the function of some organ or 
other re la ted to this metabol ism.  It is on this account that we have undertaken a study of the influence of thyroidin 
on the amount of cholesterol  in the tissues of various organs. 

We have studied the influence of this hormone on to ta l  blood cholesterol  and in the cholesterol  of the organs of 

rabbits main ta ined  ei ther  on a normal d ie t  or on a die t  inducing atherosclerosis. 

E X P E R I M E N T A L  M E T H O D  
The experiments were carr ied on 30 chinchi l la  rabbits weighing from 2.5 to 3 kg. In the first set of experiments 

12 animals were mainta ined  on a normal diet,  and of these 6 received 0.06 g / k g  weight for 45 days. In the second 

set of experiments 18 rabbits received 0.2 g /kg  weight for 45 days, and of this group 8 animals in addition received 
0.06 g /kg  of  thyroidin at the same t ime.  The total  blood cholesterol  was determined at  the start and at  the end of 
the exper iment .  On the 46th day the animals  were ki l led by the inject ion of air .  After death we determined the 

amount of cholesterol  in the aorta,  l iver,  adrenals, and brain. The organs were washed free from blood by perfnsion, 
careful ly  separated from the surrounding tissues, and the adventi t ia  was removed from the aorta. The organs were 
then dried by warming in a vacuum to a constant weight,  and then were dissolved in a lkal i .  To ta l  cholesterol  was 
determined and referred to 100 mg of dried tissue. The cholesterol was extracted with a 2 : 1 mixture of chloroform 

and methanol.  The amount was determined ca lo r imet r i ca l ly  by the Lieberman-Burchard method. 

E X P E R I M E N T A L  R E S U L T S  
In rabbits kept on a normal  diet  there was no change in the amount of blood cholesterol  during the period of  ob- 

servation. In the heal thy animals the mean level  at the start  was 70 • 4.6 rag%, and at the end 69 ~ 5.7 mg%; in 
the animals treated with thyroidin, the corresponding values were 67 • 5 and 71 ~ 5.9 rag% (see Table) .  The amount 

of cholesterol  in the aorta, kidney, and brain of rabbits kept on a normal diet  was also approximately  the same both 
in heal thy animals  and in those receiving thyroidin. Only in the adrenals of the lat ter  group was the cholesterol  con- 

tent  somewhat increased. 

In rabbits which received cholesterol  for 45 days, i .e . ,  in animals treated so as to produce atherosclerosis through 

the diet ,  the amount of blood cholesterol  at the end was great ly  enhanced (mean value ranged from 80 i 5.1 to 
1120 • 137 rag%). In animals which received thyroidin together with the cholesterol blood cholesterol  on the 45th 

day showed a smal l  increase (on average from 70 • 5.2 to 485 • 96 mg~ 

At postmortem tn a l l  the animals which received only cholesterol,  scattered lipid plaques visible to the naked 
eye were present in the aorta (chiefly in the aort ic arch), and at  the origins in the aorta of the large arteries. In an- 

imals  which received cholesterol  and thyroidin simultaneously there were no di rec t ly  visible changes. In the aorta 
of rabbits in which atheroselerosis had been induced there was a considerably greater amount of cholesterol than in 
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Effect of Thyroidin on the Cholesterol Content of the Blood and Organs 

Rabbits 

Healthy 
Receiving thyroidin 
Receiving cholesterol  
Receiving cholesterol  

and thyroidin 

Number 
of 
rabbits 

Mean blood 
cholesterol 
level  at end 
of exper iment  
(in mg%) 

69 4- 5.7 

70 ~ 5.8 

1120 • 137 

480 • 95 

Mean amount  of cholesterol  per 100 mg of 
dried tissue (in rag) 

Aorta 

0.08 4- 0.007 
0.10 4- 0.02 
0.24 4- 0.04 

0.24 • 0.04 

Liver 

0.26 • 0.03 
0.28 • 0.03 
1.43 4- 0.3 

"3.48 i 0.5 

Adrenals 

1.8 • 0.4 
5.1 • 1.6 

10.6 • 1.2 

13.7 4- 1.0 

Brain 

1.7 • 0.3 
1.6 4- 0.3 

1.2 • 0.2 

2.0 4- 0.4 

the aorta of healthy animals.  In rabbits which received thyroidin in addition to the cholesterol,  the amount of 
cholesterol  in the aorta was the same as in those treated with cholesterol  without thyreoidin.  Therefore, despite the 

fact that in the animals treated with cholesterol macroscopica l ly  visible lipid spots were present, and in rabbits which, 

in addi t ion, received thyroidin there were no such visible changes, the amount of  cholesterol  per unit dry weight of 

the aorta were ident ical .  

This method of referring to total  cholesterol  in terms of dry tissue revealed no appreciable  difference in the 
amount of cholesterol  in the aorta of rabbits treated with cholesterol  alone or with cholesterol  + thyroidin. Possibly 
the explanat ion is that the aorta normally contains cholesterol,  and that in atherosclerosis induced by die t  it is con-  

s iderably enhanced (in our experiments it  was increased three times).  The effect  of thyroidin on the cholesterol  
level  in the aorta evident ly  conceals  this great increase in to ta l  cholesterol  when large amounts are given by mouth. 

Clear ly  the extent  of  development  of atherosclerosis induced is determined not only by the to ta l  amount in the aorta. 
An es t imate  of the different influences in rabbits on the development  of atherosclerosis according to the amount of 
cholesterol  in the aorta (per unit weight of aorta) can be made only in the case of gross effects which al ter  the amount 
in the aorta by not less than 1�89 t imes.  The inaccuracy of the weighing method may  explain  the results ob ta ined  by 
K. G. Volkova [1] who failed to find any influence of ascorbic acid on the development  of atherosclerosis in rabbits 
when she determined the " to ta l  l ipid content" of the aorta. 

The amount of cholesterol  in the l iver and adrenals of rabbits in which atherosclerosis had been induced d ie te t -  
i ca l ly  was considerably greater than in heal thy animals .  It was greater s t i l l  in those organs in animals  which had re-  

ce ived thyroidin, in addition to the cholesterol,  Therefore the t rea tment  with thyroidin under conditions in which 
atherosclerosis was induced by feeding cholesterol,  besides preventing the development  of hypercholes terolemia  led 
to a considerable increase in the l iver cholesterol  content and a less marked increase in the adrenals and brain. The 

increased deposition of cholesterol  in these organs under the influence of thyroidin may  be one of the reasons for the 
reduced blood cholesterol.  Under these conditions the greatest difference in the cholesterol  content  re la ted  to t rea t -  

ment  with thyroidin was found in the liver. Probably under the influence of thyroidin the ch ie f  change in choles-  
terol metabol ism occurs in the l iver.  The effect  is to cause an increased accumula t ion  of cholesterol  in this organ, 

which leads subsequently to an increased secretion of cholesterol  with the bi le  [7]. Our results confirm that the 
change of cholesterol  metabol ism induced by the thyroid hormone depends not only on an increased basal  metabol ic  
rate [6, 8], but also to a considerable extent  on the influence of thyroidin on the l iver.  

S U M M A R Y  
A study was made of tile effect  produced by thyroidin on blood cholesterol  and on the cholesterol  content  of 

various organs of rabbits kept on the usual diet, and developing atherosclerosis induced d ie te t i ca l ly .  In rabbits kept 
on a normal  die t  administrat ion of 0.06 g/kg thyroidin for 45 days did not influence the cholesterol  content  of the 
blood, aorta, l iver,  or brain, but did cause an increase in the adrenal  glands. 

When cholesterol  was fed to animals  for 45 days, the same doses of thyroidin caused a greater  accumula t ion  

of cholesterol  in the l iver,  adrenal  glands,and brain than was found in animals given cholesterol  alone.  In the ani-  

mals treated with thyroidin the increased blood cholesterol  was prevented.  When thyroidin and cholesterol  were 

given no l ipid plaques developed in the aorta, though they did when the rabbits rece ived  cholesterol  alone.  Never- 

theless,the amount of  cholesterol  per unit dry weight of aorta was the same in both groups of  animals .  
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[in Russian] 

All abbreviations of periodicals in the above bibliography are letter-by-letter transliter~ 
at.ions of the abbreviations as given in the original Russian journal Some or all o[ this peri- 
odical l i t e ra ture  m ay  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete list of the cover-to- 
cover English translations appears at the back of this issue. 
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