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Oxygen is known to inhibit or deptess the course of experimental atherosclerosis of the aorta and coronary
vessels in rabbits [3, 7}, According to M. N. Kipshidze's findings [1], prolonged oxygen lack in experimental athero-
sclerosis led to a marked inerease in the blood cholesterol concentration and to the rapid development of atheroscle-
rosis in rabbits.

Invesﬁgations 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 adenosinétriphosphoric 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 cholesterol,

EXPERIMENTAL METHOD

Investigations were carried out on 34 male chinchilla rabbits weighing 1.7-2.4 kg. kept on an identical diet,
between April and June of one year,

The rabbits were divided into groups. The first {(conwol) group consisted of & rabbits which received neithes
cholesterol nor oxygen. The second group consisted of 14 rabbits which received pure cholestercl with their diet in
a daily dose of 0.2 g/kg body weight for 2 or 3 weeks, The third group, also of 14 rabbits, received cholesterol daily
and in addition were kept in an oxygen tent with an oxygen concentration of §0-685% for 1.5-3 h each day,

Three hours before the animals were sacrificed they received an inwraperitoneal injection of catbon-labeled
acetate in a dose of 100 pCi/kg body weight. The rabbits were electrocuted and the organs for testing were extract-
ed immediately, Weighed samples (each of 1 g) were taken of the heart, liver, and iungs and both adrenals also
were weighed,

Cholestercl was extracted by the method of Sperry and Webb [8]. The cholesterol extracted from the weighed
samples of the crgans was precipitated with 19 digitonin solution. The activity of the exwacted cholesterol was in-
vestigated by means of an end-type counter and a type B apparatus, Thetotal cholesterol content of the test crgans
was determined by a celorimeric methed.

EXPEREMEE\ETAL REBSULTS
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TABLE 1, Total Cholesterol Concentration in Heart In the rabbits receiving cholesterol alone, the total
Muscle, Liver, Lungs, and Adrenals cholesterol concentration in the heart muscle was relative-
iy high (60-156 mg%), whereas after administration of
oxygen its level fell significantly (21-91 mg%) below the

] ITotal cholesterol (in mg’)
Experimental Rabb mhe art | ; ladre-

conditions No. ESS' tiver | nmggl s values observed in the control animals (54-102 mgh).
””””” ,l ‘ In the rabbits fed on cholesterol for 14 days the total
Control ég ; }gg }g} %é% lf—i;i cholesterol concentration in the liver (240-308 mgh) was
24 ; 100 | 168 |-350 |1235 higher than in the animals receiving cholesterol and kept
31 ! 54 | 120 . 90 |1164 in an oxygen tent (100-246 mg%). The total cholesterol
:% : gg gég gég 2 égg level in the liver rose higher in the expériments lasting 3

weeks and became identical in both groups of animals.
The total cholesterol concentration in the lungs was not

i
!
!

r14days| 21 : 99 240 § 273 2583

25 . 56 | 283 162 14131 ’ sxgmfxcaml ; changed after inhalation of oxygen. Daily
97 | 51 1 308 585 %g‘; feeding of the rabbits with cholesterol affected its level
3% : ﬁ %373 3{8}0 4650 in the adrenals: the total cholesterol concentration in the
Feeding 1 ' _ pontrol animals was 909-2198 mgfh compared with 2588«
with choq 21 daysi -2 | 130 | 213 | 191 12235 4650 and 1386-4875 mg in animals fed on cholesterol for
3 133 | 200 190 [2910
lesterol 5 65 1 251 | — 1932 2 and 3 weeks, respectively. In the animals kept in the
7 1 123 | 333 | 545 | 1383 oxygen tent the toral cholesterol level in the adrenals was
90018 gherassi-102m mg,
ig ' }gg‘ zgé‘ ggg ifégé The results given in Table 2 show that the specific
. 19 105 | 350 | 330 {4574 activity of the cholesterol in the myoecardium, liver,
: lungs, and adrenals was much lower in the rabbits receiving
l4days] 22 0 111 | 245§ 330 [ 4818 cholesterol in their diet than in the conmol animals, It
Feeding : gg 122 %‘5% é% ?;2)6 was higher in the r’nyocazdiium in'[.he"r}abbiz-s receiving

- : 9 S3 {100 {240 {1911 oxygen; the levels of specific activity of cholesterol
with chio- 30 78 | 123 | 243 12325 in the liver were even lower in the animals of this group
ies;;e;r;la‘ o1 days| 1 6 | a0 | 230 | 350 :}j.an in the rabbits only r_eceiyiug chcles.tercl._ A smali. )

. 4 62 | 405 | 243 | 1951 difference was observed in the changes in specific activity
tion of 6 | 91| 272 | 272 | 1230 of cholesterol in the lungs and adrenals depending on the
oxygen ‘g ' 32‘3 2*3?_ gﬁg iggg duration of the experimenis. For instance, in the rabbits

12 as | 360 | 481 | 1392 inhaling oxygen for 14 days the activity was lower than
i‘é gg , gig ggg _ igg;g in the animals receiving only cholesterol during this
y % 54 | 390 | 420 | 1537 pericd, Inhalation of oxygen for 21 days slightly increased
the specific activity of the cholesterol in the lungs while

leaving that in the adrenals practically unchanged. Con-
sequently, following administration of oxygen, the total cholesterol concentration fell in the myocardium 2nd liver,
rose in the adrenals, and remained unchanged in the lungs.

It is possible that these differences in the trend of the changes in the cholesterol concennation are due 1o the
fact that the myocardium, liver, lungs, and adranai; behave differently in relation to lipid metabolism {synthesis,
deposition, and excretion of lipids). The inyestizations of ¥, F. Zatisev and L, V. Myamnikoy {4} showed that in
rabbits with experimental atherosclerosis thyroid exwact caused 2 sharp incrzase in the algorption of C¥-1abeled
cholesterol by the liver and, at the same time, loweied lis level In the dorta, Apparently administration of oxygen
is followed by a redistribution of cholestercl: an increase in its content in the adrensls leads 10 a decrease in the
amount of cholesterel entering the myccardinmm, Interesilmg resulis in this conneciion were obgau ed by 8. 8.
Khalawoy {6}, who observed that patients with cutanecus xantio ha 53 renth therosclerosis
of the arteties,
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TABLE 2, Specific Activity of Cholesterol in Heart Muscle,
Liver, Lungs, and Adrenals of Rabbits

|Specific activity of cho~
lépseterol (impulsgs/min/ mg)
Experimental Rabbit : ' E § :
conditions No. lr]ri??f-t Jiver |lungs ! 297"
cie E L% I nals
Control 23 81 | 194 | 95 } 43
24 i14 579 310 9i
31 | 38 | 244 | 16| 24
32 14 152 20, 25
41 | 40| 212 | 59 | 37
4
14 days 21 6 29 15 ; 9.
25 4 {1281 34 | 41
27 3 ag ! 25 35
. 33 — 2771 28 76
Feeding ] 40 4 91 927 | 10
on cho- i i -
lesterol 121 days | 2 4 &1 3 1 6l
3 1} — 2 4
9l 144 21] 10! 13
it — 12 7 13
16 12 132 5 32
17 — 74 24 44
19 12 16 34 29
LS
4 |
4 days | 22 9 3] 6 9
2% ! — 1 2! 10 18
) 28 | 16| 9 9 | 20
Feeding 29 | 381 2 1 8
on cho- 30 13 | 57 28 49
lesterol
A i 4 3 4 7
+ inhala- 21 days 4 11 1 9 —
lation of 10 22 hand 52 59
12 4 -— 7 14
cxygen 4L 27 | 2 27 | 21
: 18 121 2 98 | 22
20 8 i 234 56

a reduction of specific cholesterol activity as compared with conmrols, Oxygenbreathing was followed by a drop in
the total cholesterol content of the myocardium and 2 rise of its level in the adrenal glands., As compared with the

animals which received cholesterol alone, in the group of those giving oxygen, the specific activity indices in the
myocardium were somewhat increased, and in the liver, lowered, |
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