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The dynamics of the glucose to le rance  tes t  and of the s e rum concentrat ions of choles tero l ,  
phospholipids,  and f ree  fatty acids (FFA) was studied for  15 months in female  rabbi ts  aged 
about 1.5 y r  at the beginning of the exper imen t s .  Some intact and ovar iec tomized  animals  
were  exposed to per iodic  immobi l iza t ion  in spec ia l  cages .  The immobil izat ion reduced the 
glucose to le rance  and led to the subsequent development  of hype rcho le s t e r emia .  O v a r i e c -  
tomy led to an increase  in the blood FFA level  and a t e m p o r a r y  dec rease  in the glucose to l -  
e rance .  In all  the exper imen ta l  rabbi ts  by the end of the exper imen t  the s e rum choles te ro l  
was r a i sed  and the glucose to le rance  was lowered re la t ive  to the control .  In the ova r i ee -  
tomized  animals  a tendency toward a decrease  in the uptake of I TM by the thyroid gland was 
observed,  and this tendency was s t rengthened by a combination of ova r i ec tomy and per iodic  
immobil izat ion.  
KEY WORDS: ovar iec tomy;  hypekinesia;  thyroid gland; glucose to le rance ;  f ree  fatty acids;  
choles tero l .  

Among the fac to r s  pred ispos ing  to the development of a t he ro sc l e ro s i s  are  ova r i ee tomy [1], insuf-  
ficient mo to r  act ivi ty [3, 4], , t r anmat iza t ion"  of the CNS [5], and dep re s sed  thyroid function [2]. 

The object of this invest igat ion was to study some indices of ca rbohydra te  and lipid metabo l i sm and 
of thyroid  function in ovar i ec tomized  and intact female  rabbi ts  immobi l ized  per iodical ly .  

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

Female rabbi ts  aged 1 y r  3 months to 1 y r  6 months were  used.  Observat ions  continued for  1 y r  3 
months,  so that  by the end of the expe r imen t s  the animals  were aged f rom 2 yea r s  6 months to 2 y r  9 months.  
The animals  were  divided into four groups: control  (5 animals) ,  intact + immobi l ized (6), ova r i ec tomized  
(8), and ovar i ec tomized  + immobi l ized  (5). The immobi l iza t ion was c a r r i e d  out in spec ia l  cages  [5] for  
per iods  of 5 days sepa ra ted  by in terva ls  of 7 days,  making a to ta l  number  of 6 per iods  of immobi l iza t ion  
durin~ the last  3 months of the exper iment .  Before the exper iment  began and 1 and 8-9 months af ter  o v a r i e c -  
tomy,  and again 6 days a f t e r  the f i r s t  and las t  per iod of immobil izat ion,  the s e r u m  concentra t ions  of c h o -  
l e s t e ro l  [9], phospholipids [11], and f ree  fatty acids (FFA) [6] were  de te rmined  in the fas t ing animals .  The 
glucose to lerance  tes t  was c a r r i e d  out at the same t imes .  The blood sugar  [7, 8, 10] was de te rmined  in 
a fast ing state and 1 and 2 h a f t e r  adminis t ra t ion  of glucose solution by gas t r i c  tube at the rate  of 4 g /kg  
body weight.  

At the end of the exper iment  all  the animals  rece ived  an i n s t r a m u s c u l a r  injection of 0.5 pC i I TM and 
the percen tage  of it taken up by the thyroid  gland a f t e r  5, 24, and 48 h was de termined.  
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Fig.  1. Glucose to le rance  tes t ,  s e r u m  lipid concen-  
t ra t ion ,  and uptake of I TM by the thyroid  gland in female  
rabbi t s  subjected to ova r i ec tomy  and per iodic  immobi l -  
ization: 1) at beginning of exper iment ;  2) 1 month la ter ;  
3) 8-9 months a f t e r  beginning of expe r imen t  (before im-  
mobil izat ion);  4) a f t e r  f i r s t  immobil izat ion;  5) a f t e r  las t  
immobi l iza t ion ,  at end of exper iment .  

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  

In the intact  rabbi ts  (Fig. 1) toward  the end of the per iod of observa t ion  the fast ing blood level  was 
r a i sed  (P< 0.05); 1 and 2 h af ter  g lucose  loading, the blood cho les te ro l  concentra t ion also was ra ised  
(P <0.01). 

In the intact an imals  6 days a f t e r  the f i r s t  immobi l iza t ion  the blood suga r  was ra i sed  in the f a s t i n g  
state and 1 and 2 h a f t e r  g lucose loading (P<0.01).  However,  there  was no change in the lipid concentrat ion 
by this  t ime .  Not until  two months l a t e r  was the cho les te ro l  concentra t ion and the choles te ro l /phosphol ip ids  
ra t io  i nc reased  (P <0.01), while the ca rbohydra te  me tabo l i sm remained  dis t rubed.  The s e r u m  FFA level  
in the fas t ing s tate  was p rac t i ca l ly  unchanged in this  group of an imals  throughout the exper iment .  It is 
impor tant  to emphas ize  that  by the end of the exper imen t  the blood suga r  and cho les te ro l  concentra t ions  
of these  rabbi t s  were  higher  (P < 0.05) than in the control  an imals  at the same  t ime .  

Ova r i ee tomy  without immobi l iza t ion  led a f t e r  1 month to a r a i sed  blood suga r  concentrat ion I h a f t e r  
glucose loading (P<0.05) and a tendency for  the FFA level  to r i s e  (P=0.06).  However,  a f t e r  9 months the 
g lucose  to le rance  tes t  and the FFA concentra t ion were  back to  no rma l .  Only at the end of the expe r imen t  
was the blood suga r  of these  rabbi ts  r a i s ed  in the fas t ing  state and a f t e r  glucose loading, in conjunction with 
h y p e r c h o l e s t e r e m i a  (P < 0.01). Though the cho les te ro l  concentra t ion  was significantly higher (P < 0.05) than 
in the rabbi ts  of the control  group, the blood suga r  concentrat ion,  a f t e r  glucose loading, was not. 

If  ova r i ec tomy  was combined with immobil izat ion,  an inc rease  (P < 0.05) in the blood suga r  level  was 
obse rved  a f t e r  the f i r s t  immobi l iza t ion  in a fas t ing s tate  and 1 and 2 h a f t e r  glucose loading, toge ther  with 
e levat ion of the s e r u m  cho les t e ro l  and FFA levels .  By the end of the exper imen t  the changes in the c a r -  
bohydrate and lipid me tabo l i sm were  st i l l  mainly  p resen t  but the cho les te ro l  concentrat ion was higher st i l l  
(P < 0.05) and the FFA concentra t ion lower  (P <0.05) than at the previous  per iod of invest igat ion.  
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No significant d i f ferences  in the uptake of I TM by the thyroid gland between the expe r imen ta l  and con-  
t ro l  an imals  could be found. Only a tendency was seen  for  the thyroid  act ivi ty to dec rease  in the o v a r i e c -  
tomized  animals ,  whether  immobi l ized or  not. 

Staining of the aor ta  in toto with Schar lach Red revea led  no a the rosc le ro t i c  changes.  They evidently 
develop l a t e r  [5]. The r e su l t s  give evidence of the role of  s t r e s s o r  s i tuat ions in the format ion  of d i s tu r -  
bances  of ca rbohydra te  and lipid me tabo l i sm.  Consider ing that  the d is turbance  of the glucose to le rance  t e s t  
in the rabbi ts  appeared  immedia te ly  a f t e r  immobil izat ion,  whereas  hype rcho l e s t e r emia  was observed  la ter ,  
it can be postulated that the dis turbance of carbohydra te  to le rance  is one of the fac tors  leading to hype r -  
cho le s t e r emia .  Dis turbance of the glucose to le rance  t e s t  in the an imals  not immobil ized was not accompan-  
ied by elevat ion of the s e r u m  FFA level.  Consequently,  an increase  in l ipolysis  was probably  not the cause 
of the d is turbance of the carbohydra te  to le rance  during immobil izat ion.  Soon a f t e r  ovar iec tomy,  bes ides  
lov me of the glucose to le rance ,  some increase  in the s e r u m  FFA concentrat ion was observed.  The pos -  
sibil i ty cannot be ruled out that  the sex hormones  have an inhibitory effect  on l ipolysis  (direct o r  v ia  the 
CNS, espec ia l ly  the hypothalamus) .  Res tora t ion  of the no rma l  blood FFA level  8-9 months a f t e r  ova r i ec -  
tomy possibly  ref lec ts  compensa to ry  and adaptive react ions  of the body to prolonged es t rogen  deficiency.  

Some decrease  in glucose to le rance  and increase  in the blood cho les te ro l  concentrat ion was noted 
even in the intact an imals  at the end of the per iod of observat ion ,  probably  on account of the age dynamics  
of these p a r a m e t e r s .  However,  in all  the expe r imen ta l  an imals  by the end of the exper iment  the blood sugar  
and cho les te ro l  concentra t ions  were  s ignif icant ly higher  than in the control .  

Since no c l ea r  changes in I TM uptake by the thyroid gland were  observed  in the expe r imen ta l  animals ,  
lowering of the function of this gland could hardly  have played a significant role in the genesis  of the changes 
in lipid and carbohydra te  me tabo l i sm under  the exper imen ta l  conditions used.  However,  the tendency to -  
ward a decrease  in I TM uptake by the thyroid  gland at the end of the exper imen t  coincided with the hyp e r -  
thole ste re tain.  
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