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Oxygen is known to inhibit or depress the course of experimental atherosclerosis of the aorta and coronary 
ve, sels in rabbits [3, 7], According to N. N. Kipshidze's findings [1]. prolonged oxygen lack in experimentalathero- 
sclerosis led to a marked increase in the blood cholesterol concentration and to the rapid development Of atheroscle- 
rosis in rabbits. 

Invest'igations of the effects of various drugs showed that the specific activity of the liver cholesterol is increased 
by insulin, cortisone, or drug-induced sleep and is appreciably decreased by the action of caffeine [5]. N.G.Kritsman 
and M. B. Bavina [2] found that methionine, choline, biotin, and adenosinetriphosphoric and pantothenic acids had no 
significant effect on the biosynthesis of cholesterol in the liver after this has been depressed in rabbits by cholesterol 

feeding.  

we have studied the effect of oxygen on the total cholesterol concentration and the endogenous cholesterol 
synthesis in certain tissues of rabbits fed on cholestere'l. 

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

Investigations were car~ied out on 34 male chinchilla rabbits weighing l f / -2 .4  kg. kept on an identical diet. 
between April and June of one year, 

The rabbits were divided into groups. The first (control) g~Oup comisted of 6 rabbits which received neither 
cholesterol nor oxygen. The  second g~oup consisted of 14 rabbits which received pure cholesterol with their diet in 
a dally dose of 0.2 g/kg body weight for 2 er 3 weeks, The third group, aide of 14 rabbits, received cholesterol daily 
and in addition were kept in an oxygen ~n.t with an oxygen concentration of 60-65% for 1.5-8 h each day. 

Three hours before the animals were sacrificed they received an imraperitoneal injection of carbon-labe!ed 
acetate in a dose of 100 ~Ci/kg body weight. The rabbit~ were elec~ocu~ed and the organs for tearing were extract- 
ed immediately. Weighed samples (each of 1 g) were taken of the heart, l i v e ,  and lungs and both adrenals also 
were weighed. 

Cholesterol was ex~acted by the me~hod of Sperry and Wehb [8]. The cholesterol extracted from the weighed 
samples of the c~gans was p~ecipitated with ! ~  digi~onLn solution. The activity of the extracted cholesterol was in- 
vestigated by meam of an end~type counter and a type B apparatus. The~otal cholesterol contem of the te~ organs 
was.de~ermined by a eo~crime~ie method, 

EXPERIMENTAL RESULTS 

It ~!il be seen in Table I that as a result of davy f~din~on cholesterol the con~en~ of ~h~ sub~r~-~ee in all the 

~st c,r~7~n,~ rc~e b/c~n~p,~:l~on with i~s ]eve] in th~ eo~ol an~$~:~0 A mere m:~,~=4 i.n~ea,~e in ~he ~o~al choie~e:ol 

th-e leus~, of tL'8 1,:.tal c~o~a:~ ~-':0l in t?:,~ d".i%.::~ '= c; ::~=~ w,:~:~r fo,.':-d t~ b~ t-':~'i~.J in r %n, Fc: i~z;t~:'-ee, a~'t8~ 

than i~~ ~h,,: cxF.v! ; :  :i".t, al ~~ whI'ch did no~ iJea!e o• (51-147 m ~ ) ,  Thi~ te:de~cy ~-~',. : ::::,~ .mote cJea~!y in 
~he ~n~a t s  reee~vin~ cholesterol for 8 weeks, 
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TABLE 1. Total Cholesterol Concentrat}on in Heart 
Muscle, Liver, Lungs, and Adrenals 

iTotal cholesterol (in mg%i 
Experimental IRabbiv. - 

:nearr liver ladre- 
conditions I No. }mus- lung~nals/ 

icle 

Control 13 
23 
24 ; 
31 
32 
41 [ 

60 I~I 
102 181 
I00 168 
54 120 
90 220 
90 220 

242 
201 %o 
2t0 
300 

�9 14 days 

Feeding I - -  
with cho~ 21 days] 
Iesterol " 

2l 
25 
27 
33 
40 

5 
7 
9 

I[ 
16 
i7 
19 

99 
66 
5l 

147 
114 

150 
133 
65 

I23 
60 
68 

I 132 
153 
105 

308 
235 
276 

213 
200 
2i ! 
33o 
398 
a12 
344 
458 
3,5o 

273 
162 
18-~ 
282 
300 

191 
190 

54~ 
393 
214 
459 
330 
33O 

Feeding I ~4 d~.ys } 
with choj 
lesterol [ 
+ inhala~ 21 days 
tion of 
oxygen 

1 

22 
25 
28 
29 
30 

1 
6 

12 
14 
18 
20 

t I i 2~5 330 
105 222 177 
~3 200 ~1210 

100 ' 219  
78 123 I 243 

400 250 
40 J 243 

91 - 272 272 
21 259 I 354 
48 225 
35. 3 ~  481 
48 24-~ I 252 
3f04 240 ! 4~3 

390 .420 

1671 
1 235 
I164 
2 193 

9O9 

2 535 
4 131 
3 474 
3741 
4 650 

2 235 
2910 
t 959 
I 88] 
2 539 
2 448 
2 15~ 
1 3S5 
4 574 

818 
42] 

7 850 
1 9:1 
2 325 

3 593 
1 251 
1 290 
I 505 
1 393 
1 392 
554~ 

10272 
1 5:37 

In the rabbits receiving cholesterol alone, the total 
cholesterol concentration in the heart muscle was relative- 
ly high (60-156 mg%), whereas after administration of 
oxygen its level fet l  significantly (21-91 rag%) below the 
values observed in the control animals (54-102 rag%), 

In the rabbits fed on cholesterol for 14 days the total 
cholesterol concentration in the liver (240-308 mg%) was 
higher than in the animals ~eeeiving cholesterol and kept 
in an oxygen tent (1.00.-246 mg~L The total eholestero! 
level in the liver ~ e  high~ in the experiments la.~ting 3 
weeks and became identical in both g~oups of animals, 
The total cholesterol concentration in the lungs was nor 
significantly changed after inhalation of oxygen. Daily 
feeding of the rabbits with cholesterol affected its level 
,in the adrenals: the total cholesterol concentration in the 
control animals was 909-.2196 rag% compared with 2586- 
4650 and 1886-4875 mg% in animals fed on cholesterol for 
2 and 3 weeks, respectively. In the animals kept ~n the 
oxygen tent the total cholesterol level in the adrenals was 
higher (t941-10,272 rag%). 

The resulu given in Table 2 show ~hat the specific 
activity of the cholesterol in the myoeardinm, liver, 
lungs, and adrenals was much low~ in the rabbi~ ~eceiving 
cholesterol in their diet than in the con~ol animals. I~ 
was higher in the myoca=dium in the rabbits receiving 
oxygen; the levels- of specific aedvi W of cholesterol 
in the liver were even lower in the animals of this group 
than in the rabbits only ~eceiving cholesterol. A small 
difference wa.s observed in the changes in specific activity 
of cholesterol in the lungs and adrenal~ depending on the 
duration of the experiment .  For in~tance, in the rabbits 
inhaling oxygen for 14 days the activity was lower than 
in the animals receiving only cho!esterol during this 
period. !~2~alation of oxygen for 21 days slightly h~.crea~ed 
the specific activity of ~he choie~terol in the lungs while 
leaving that in nhe adrenals practically unchanged. Con- 

sequenfly, following admkHstra:ion of oxygen, the to~l  cholesterol co~en~at ion.fe l l  in :he .myocardium and liver, 
rose in the adrenals, and remained unchanged in the lungs. 

It is possible that these differences in the trend of the change~ in the cholesterol eoncenmadon are due to uhe 
fact that the myocardium, liver, !un~s, and adrenals beh~ve differently in retation to lipid metabolism (synthesis~ 
deposition, and exact ion  of lipids). The inve~t:ga:ions ef  V. F. Zadsev and L. V. Myasnikov [4J :howe~ that in 
rabbtu wkh experimemai arherosclerosi~ thyroid ex~ac:  ea~ed  a ~h:~p increase in :be ab~oi~pdon of CI4o~tabeled 
cholesterol by the liver and, a: the same time, lowered ::~ level ~a die aorta, Apparently admini~r.ration of oxygen 
is followed by a redistribution of cholest~ol: an increase in its content in the ~dtena!; leads ~o a decrease in the 
amoum of cholesterol en~e~ng the myoeardium. Interesting re~u.:~s fin ranis c~:necticn we:e ob.~ine'd by S. S. 

of ti~ after.tea. 
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TABLE 2. Specific Activity of Cholesterol in Heart Muscle, 
Liver, Lungs, and Adrenals of Rabbits 

)Specific 'activity of cho- ' 
i [ lesteaol (impuhes/min/mg) 

Experimental Rabbit i 
I No heart I conditions * ~mus- ~ lunos 

cle ! na is 

Control 

r 

Feeding I 14 days 

on cho- I 
lesterol {21 days 

i 
1 
% 

Feeding 
on cho- 

lesterol 

+ inhala- 
lation of 
oxTgen 

r 

14 days 

21 days 

23 81 
24 114 
31 38 
32 14 
41 40 

27 3 
33 

9 14 

17 - -  
19 12 

22 9 
26 

29 3! 
30 13 

4 
11 

14 27 
18 12 
20 

adre- 
Hver 

194 '~ q5 43 
579 ~ 310 9i 
244 i 16 24 
152 i 20 25 
2[2 , 59 37 

35 
9 J  ~ 75 �9 !0 

8 ~ 6t 
4 

12 13 
132 ~ 32 
74 44 

9 

? 8 
57 28 49 

3 4 7 

I ~ 52 59 
-- 7 14 

27 21 
, 98 j 22 

l 234 !. 56 

a reduction of specific cbol~terol activity as compared with con~oh. O~ygenbreathing was followed by a drop in 
the total cholesterol con~ent of the toyota;glum and a rise of its leveJ in the adrenal gland~. As compared with the 
an[mah which received cholesterol alone, in the group of r~hose giv{ng oxygen, the specific ~cdvity indices in the 
myocardium were somewh~ increased, and in the live~, lowered. 
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