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Rape Oil and Cholesterol Metabolism in Different Species with Reference 
To Experimental Atherosclerosis.” (22900) 
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Sumerous studies on experimental athero- 
sclerosis have provided ample evidence of dif- 
ferences in metabolism of cholesterol in dif- 
ferent species of animals( 1 .2  ) .* I t  is possible 
to produce marked hypercholesteremia and 
atherosclerotic lesions by feeding cholesterol 
to rabbits and chickens. and similar though 
less marked changes can be induced in guinea 
pigs. These effects can also be produced in 
dogs by concomitant administration of anti- 
thyroid compounds(3) and in monkeys by 
restriction of the intake of sulfur-containing 
amino-acids (4).  Other species. notably the 
rat. appear to be particularly resistant to es- 
periniental atherosclerosis. although it is pos- 
sible to increase the cholesterol content of 
blood and liver of the rat by giving bile acids 
and anti-thyroid compounds in addition to 
cholesterol ( 5.6) . 

While the rat is very resistant to produc- 
tion of atherosclerosis, and stores much less 
cholesterol than the rabbit when this com- 
pound is fed in the diet. studies in our lab- 
oratory have shown that rats fed diets con- 
taining rape oil deposit cholesterol in the 
adrenals and in the liver ( 7 ) .  Similar results 
were obtained by feeding erucic acid. one of 
the component fatty acids of rape oil(8.9). 
These diets, however. have little effect on 
blood cholesterol levels and no atheroma have 
been observed in the arteries after periods of 
6 months or longer. It seemed of interest. 
therefore, to determine whether rape oil diets 
would cause more widespread deposition of 
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cholesterol and formation of atheroma in spe- 
cies known to be susceptible to experimental 
atherosclerosis. This paper contrasts the re- 
sults of feeding rape oil and of feeding choles- 
terol to animals of several different species. 

lllethods. The rats used in these experi- 
men ts belonged to the Sprague-Dawley strain, 
the mice were Swiss strain obtained from 
Rockland Farms, N. Y., and the chickens 
were White Leghorns from the Ontario Vet- 
erinary College. Guelph, Ontario. The guinea 
pigs, rabbits, cats and dogs were obtained lo- 
cally. The dogs in the control group and all 
cats were females. Otherwise, male animals 
mere used. The control diet for rats and 
mice consisted of Masters fox chow. Rabbits 
and guinea pigs were fed Purina rabbit chow 
checkers with supplement of cabbage twice 
a week. and the chickens received a Grow 
>lash prepared by the United Cooperatives 
of Ontario. The approximate composition of 
these diets is shown in Table I. The experi- 
mental diets were prepared by adding either 
2 %  of powdered cholesterol or 25% of rape 
oil+ to the control diets. The dogs were fed 
$/c lb of Masters fox chow mixed with lb 
of rape oil once daily, together with a sup- 
plement of meat. All diets were fed for 28 
days with the exception that the dogs were 
fed for 24 days. Cholesterol was determined 
by the Sperry-Webb procedure ( 10). Lipid 
extracts were prepared from single adrenals 
or 4 g samples of liver by grinding in acetme- 
alcohol ( 1 : 1 ) and extracting a t  boiling point 
with several portions of the same solvent. 
The extracts were made to measured volumes, 

f Generous supplies of refined rape oiI were do- 
nated by Yocum Faust, Ltd., London, Ontario. 
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filtered, and aliquots used for cholesterol de- 
terminations. In  the experiment with mice, 
tissues from 2 animals were pooled for each 
determination. The coefficient of digesti- 
bility of rape oil was measured in rats, guinea 
pigs and rabbits by a method similar to that 
of Augur, Rollman and Deuel( 11). Food 
consumption for animals on both control and 
rape oil diets was recorded for an 8-day pe- 
riod (4 days in guinea pig experiments). 
Combined feces for this period were collected 
and 10 g aliquots were ground and extracted 
overnight in Soxhlet with ether. The residue 
was acidified with 3 cc of concentrated hydro- 
chloric acid and reextracted with ether. To- 
tal fat in feces was 105, 92 and 81 mg/g of 
stool in rats, guinea pigs and rabbits on con- 
trol diets respectively, and these values were 
subtracted from amounts of fat found in feces 
on rape oil diets. Percentage of rape oil ab- 
sorbed was calculated from the difference be- 
tween amount ingested and corrected amount 
of fat excreted in feces. 

Reszllts. It is well-known that feeding 
diets containing cholesterol to rabbits results 
in hypercholesteremia and also leads to de- 
position of cholesterol in the liver, adrenal 
and other tissues ( 12,13 ) . Such results were 
readily obtained in our experiments by feed- 
ing cholesterol as 276 of the diet for 28 days 
(Fig. 1 ) .  This diet produced less spectacu- 
lar effects in guinea pigs but there were 
significant increases in cholesterol concentra- 
tion (P<O.O2 for plasma and P<O.Ol for 
adrenal and liver). Cholesterol was not fed 
to chickens in the present experiments but 
Dauber and Katz(l4) have shown that i t  in- 
creases blood cholesterol as in the rabbit. 
Their description of gross and microscopic 
appearance of tissues of treated chickens also 
suggests that lipids were being deposited in 
liver and perhaps in adrenals and other or- 
gans as well. 

In species less susceptible to experimental 
atherosclerosis, feeding cholesterol has little 
effect. In our experiments, rats responded 
with a small increase in adrenal cholesterol 
and mice with some increase in liver choles- 
terol. 

The results of feeding a diet containing 
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FIG. 1. Effects of different diets on plasma and 
tissue cholesterol concentrations. Open bars rep- 
resent levels in animals on control diets ; hatched 
bars represent levels on diets containing 2% cho- 
lesterol and shaded bars represent levels on diets 
containing 25% rape oil. Stand. error of mean is 

indicated in cases where it was determined. 

25% of rape oil present a somewhat different 
picture. As had been shown previously, this 
regime caused a highly significant increase in 
adrenal and liver cholesterol in the rat (P< 
O.OOl) ,  but no change in blood cholesterol. 
Adrenal cholesterol was also significantly in- 
creased in the mouse (P<O.OOl). (Insuf- 
ficient determinations were made to test the 
significance of the increase in blood choles- 
terol). An attempt was also made to test the 
effect of rape oil on cats, another species 
which appears to be resistant to the produc- 
tion of experimental atherosclerosis. Results 
in this case were inconclusive because the cats 
refused to eat the rape oil diet and it was 
necessary to substitute a diet containing 10% 
of erucic acid, the active component of rape 
oil. Even this was Doorly accepted and the 



204 RAPE OIL AND 

I - I L..4c 

I 

CHOLESTEROL METABOLISM 

animals lost weight during the experiment. 
However, after 24 days on the diet, 2 of the 
3 cats had more than 10% cholesterol in the 
adrenals whereas the adrenals of control ani- 
mals contained only 47~ cholesterol. 

The rape oil diet appeared to have little 
or no effect on the adrenal cholesterol of rab- 
bits, guinea pigs, chickens or dogs. There 
was, however, a tendency towards hyper- 
cholesteremia in guinea pigs ( P < 0 .O 1 ) and 
chickens (P<O.OOl), and liver cholesterol 
was increased in guinea pigs (P<O.OOl). 
Rabbits, which are most susceptible to choles- 
terol diets, showed hardly any change in 
blood or tissue cholesterol as a result of feed- 
ing rape oil. Values for adrenal, liver and 
plasma cholesterol concentration are shown 
in Fig. 1, while adrenal and body weights are 
listed in Table 11. It may be noted that ani- 
mals on rape oil diet did not grow as well as 
those on control and cholesterol diets. 

It seemed possible that failure of rape oil 
to affect adrenal cholesterol in some species 
might result from poor digestibility of the oil 
in those species, and to test this the coefficient 
of digestibility of rape oil was measured in 
rats, guinea pigs and rabbits. The values of 
58, 61 and 58 which were obtained in these 3 
species respectively, indicate that digestibil- 
ity is probably not a factor in explaining 
species differences. These values are low com- 
pared to the figure of 82 obtained by Deuel, 
('heng and Morehouse for rats( 15). How- 
ever, these workers used a synthetic diet con- 
taining 15% of rape oil, while in our experi- 
ments the diet consisted of fox chow to which 
25% by weight of rape oil had been added. 
Rape oil from different sources has also been 
shown to vary greatly in its content of erucic 
acid( 16) and this may account for some of 
the difference in digestibility. 

Such short term experiments as those de- 
scribed above do not preclude the possibility 
that a rape oil diet may cause cholesterol 
plaques in a species such as the rabbit in a 
longer term experiment. However, in one ex- 
periment in which 3 rabbits were fed 25% 
rape oil for 72 days there was no evidence of 
formation of plaques in the aorta or coronaty 
arteries. In another experiment, one group 
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of 5 rabbits was fed 2% cholesterol and a species. The differences in response to rape 
second group was fed 2% cholesterol together 
with 20% rape oil for 125 days. At autopsy 
these groups showed no difference in number 
or size of plaques in the aorta$ and there were 
no significant differences in adrenal, liver and 
blood cholesterols of the two groups. 

Thus it appears that rather than having 
an enhanced effect on cholesterol levels, rape 
oil fails to produce any marked changes in 
species susceptible to experimental athero- 
scIerosis. There is, in fact, some indication 
of a negative correlation between suscepti- 
bility to experimental , atherosclerosis and 
ability to respond to rape oil with an increase 
in adrenal cholesterol levels. It is conceiv- 
able that both of these characteristics may be 
related to species differences in the metabol- 
ism of phospholipids like those observed by 
Pilgeram and Greenberg ( 1 7 ) .  

Simmary. Rape oil caused a marked in- 
crease in adrenal cholesterol when fed to rats 
or mice but had little or no effect in rabbits, 
guinea pigs, chickens and dogs. This con- 
trasts with results obtained by feeding choles- 
terol since dietary cholesterol tends to be 
deposited more readily in the latter four 

~~ ~~ 

$The author is indebted to Dr. J. C. Paterson of 
the Department of Medical Research for examining 
the aortas and coronary arteries of these animals. 

oil do not appear to be due to species dif- 
ferences in digestibility of rape oil. 
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During periods of progressive growth of 
cells maintained as strains in continuous cul- 
ture there is usually an initial adaptive growth 

*This investigation was supported by Research 
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by NatI. Foundation for Infantile Paralysis and 
Lederle Laboratories Division, American Cyanamid 
Co. We are grateful to Dr. Arnold Rich, Dept. of 
Pathology, for labomtory facilities used in part of 
this work. 

followed by growth at  near maximum rates 
and then a slowing down of growth but with 
the individual cells still active in fluid ex- 
change, transport and storage. The products 
of these cellular activities may be expected 
to be reflected in the composition of the se- 
rum proteins when used as culture medium. 
The protein components appear to have im- 
portance in cellular responses not only be- 
cause of their nutritional value but also in 
immune phenomena. Little is known how- 


