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Dogs receiving cholesterol (without methylthiouracil) and subjected for long periods to the action of 
radial acceleration develop lesions mainly in the small intrinsic a r te r ies  of the heart,  kidneys, and thyroid. 

Investigation s have demonstrated an increase in the blood cholesterol, a decrease in the lecithin/cho- 
lesterol  ratio, and the ear l ie r  development of a therosclerosls  in persons exposed to extreme factors of 
flight [7, 9, etc. I. 

Accordingly, in the present investigation the pathological changes arising in the cardiovascular sys -  
tem of dogs with experimental hypercholesteremia and exposed to the prolonged action of overloPxling were 
studied. 

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

E.xperiments were performed on 18 adult dogs. Some of the animals (6) were exposed for long periods 
to repeated radial acceleration (for up to 2 years ,  8 g, duration 3 min) with intervals of between 1 day and 
2-3 months between exposures. Four dogs were fed with cholesterol (2 g/kg body weight) for 4-5 months 
against the background of acceleration. 

Twelve dogs with experimental a therosclerosis  (L. A. Sheknm's modification of the modcl of Steiner 
and Kendall) were used as controls. The aorta and main ar te r ies  including their branches within the organs 
were studied morphologically; in the heart,  the orif ices of the coronary ar te r ies  and their branches, the 
wall of the left and right ventricles,  and the papillary muscles were so investigated. 

The following histological and histochemical methods were used: staining with Sudan HI, hematoxyl~n- 
eosin, picrofuchsin by Van Gicson's method, fuchsclin, toluidine blue, alcian blue, and for glycogen by 
Shabadash's method. For demonstration of the localization of lipid deposits in the heart  and aorta, tota2 
preparations were stained with Sudan. 

For  the biochemical investigations the heart  was extracted from the dogs under ether anesthesia with 
artificial respiration.  The tissue was treated in a cold room (:~2~). The protein fractions of the myocar-  
dium and the myosin content were determined by I. I. Ivanov's method [5], the ATPase activity of the acto-  
myosin and myosin was investigated by P. M. Zubenko's method {4], followed by determination of phos- 
phorus by Lowry's mcthod [11], and the content of free sulfhydryl groups are  determined by the ni t roprus-  
side method as modified by F. F. Poglazov [6]. Cholinesterase activity was estimated from the amount of 
acctylcholine hydrolyzed by 1 g tissue during incubation for 1 h at 60 ~ The residual acetylcholine after  in- 
cubation was estimated by Hestrin's method [10]. 

Laboratories of Morphology and Biochemistry, Institute of Normal and Pathological Physiology, 
Academy of Medical Sciences of the USSR, Moscow (Presented by Academician V. V. Parin). Translated 
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Fig. 1. Left  vent r ic le ,  a) Thickening of walls Of corona ry  
a r t e r i e s  with marked constr ic t ion of lumen. Van Gieson, ob-  
jec t ive  10, ocular  10; b, c) plaque-l ike thickenings of int ima 
with signs of xanthomatosis .  The same prepara t ion .  Objec-  
tive 40, ocular  10; d) infi l trat ion of int ima and media of vesse l  
with lipids. Sudan III, objective 40, ocular  10; e} dis turbance 
of s t ruc tu re  of inner  e las t ic  membrane  in thickenings of intima, 
Fuchselinp object ive 20, ocular  10. 

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

Thickening of the tntima and focal  l ipoidosts of the walls of the aor ta  and of the small  a r t e r i e s  of the 
kidneys and thyroid were  found in the dogs receipting choles te ro l  and s imultaneously exposed to radial  a c -  
ce le ra t ion  (Table 1). Lipid infi l t rat ion was preceded by the accumulation of inters t i t :a l  ma te r i a l  in the in-  
t ime of the vesse l s  with an increased  content of acid mucopo!ysacchar ides ,  in agreement  with resu l t s  ob-  
tained by other  workers  [2, 3, 8]. The changes found in the small  and medium-s ized  in t ramuscu la r  branches  
(diameter  54-270 p) of the coronary  a r t e r i e s  were  par t i cu la r ly  noteworthy.  The lumen of these ~essels  
was grea t ly  narrowed by plaque-l ike thickenings of intima containing lipids and collect ions of lipid m a c r o -  
phages  (Fig. 1). ' rhe glycogen content in the myocard ium and l iver  of the animals  was reduced.  

In the dogs Sivyi and Dzhek (accelera t ion control) an inc rease  in the content of in ters t i t ia l  materig.1 
and punctuate infi l tration of the thickened intima with lipids also were  observed in some blood ves se l s ,  

In one of these cases  a cormect ive- t issue s c a r  was found in the left p o s t e r i o r  papi l lary muscle  in the 
region of the modified a r t e r i e s .  

In the dogs rece iv ing  choles terol  combined with methyl thiouraci l  and vi tamin D2, the aor t a  ,xnd the 
small  a r t e r i e s  within the organs were  affected to a g r ea t e r  degree .  In tke hea r t  the changes were  localized 
mainly in the or i f ices  of the coronary  a r t e r i e s  and of thei r  subepicardial  b ranches .  No changes were  seen 
in the dog Lis,  which received choles terol  alone. 

Biochemical  investigation of the myocard ium a f t e r  exposure  of the dogs to radial  acce le ra t ion  r e -  
vealed an inc rease  in the content of sa rcop lasmic  prote ins  in the left ventr ic le  {from 8.5-8.7 mg n i t ro -  
gen/g mois t  weight of t i ssue under normal  conditions to 10.7-11 mg af te r  exposure) .  The total  n i t rogen 
level  of the t issue (26.9 mg/g t issue),  of myof ibr i l l a ry  prote ins  (8.5-9 mg/g tissue),  and of ac tomyos in  
(6-6.3 mg/g t issue) in the left and right ven t r ic les  remained unchanged. The myosin content rose  slightly 
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in the leR ventricle (1.9-2.1 mg/g tissue), ttowever, the character  of the contractile protein was consider-  
ably modified. The ATPase acti~ity of the myosin was increased - b y  74% in the left ventricle and by 42% 
in the right. The total content of f,~e SI{-groups of myosin was increased - by 57% {from 0.03 to 0.047 
pmole/mg protein) in the left ventricle and by 22% in the right, rhe content of Sit-groups of myosin capa- 
ble of fi.~ng ATP incrcascd in the ventricles by 30-35%. The cholinesterase activity of the myocardial 
tissue rose to twice the normal level. 

ttcnce, animals e.xposed to.the repeated action of radial acceleration and receiving cholesterol  with 
the diet developed changes character is t ic  of atherosclerosis  mainly in the intramuscular branches of the 
coronary ar ter ies ,  rhe dose of cholesterol received by the do~.s exposed to radial acceleration was much 
smaller than that received by the animals treatcd with cholesterol together with 6-methylthiouractl .  It is 
particularly important to note that the animals of group 1 did not receive 6-methylthiouracil.  

The increase in the level of sarcoplasmic proteins in the left ventricle could to some extent be at-  
tributed to an increase in the content of o.-ddo-reductases, which are  concentrated mainly in the sarcoplas-  
mic proteins, the increase in ATPase activity of myc-cin and the increase in its content of Sir-groups dem- 
onstrate increased ability of the myocardium to utilize the energy of high-energy phosphorus compounds. 
rhc increase in cholinesterase activity which we observed often accompanies increased excitability of the 
myocardium. 

Atherosclerosis in dogs develops only when a high-cholesterol diet is combined with various addi- 
tional procedures inhibiting thyroid function. In our e.x?>erimcnts, severe atherosclerot ic  changes were 
found in thc aorta and the small intrinsic a r te r ies  of the kidneys, thyroid, heart, e t c  of dogs receiving cho- 
lesterol  together with 6-methylthiour~cil. The severity of the process varied with the duration of the e• 
periment.  

V~hen the animals were exposed repeatedly to radial acceleration, administration of cholesterol alone 
with the diet  in a smaller  dose and without 6-methylthiouracil led to the development of a therosclerot ic  

changes  in the intramural branches of the coronary ar ter ies ,  mainly in the poster ior  papillary muscle of 
the left ventricle. 

Changes in the ground substance of the blood vessel walls took the form of an accumulation of acid 
mucopolysaccharides, mostly esterificd with sulfuric acid, and they preceded deposition of lipids in them. 
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