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Numerous investigations have shown that rapeseed oil differs from other
commonly used edible oils with respect to certain physiological effects. Ex-
periments with rats have demonstrated that, among other effects, it retards
growth (voN BrzNax et al. 1943, DrurL et al. 1948, Trmomasson 1955a,
TaOMASSON & Borpingu 1955, Winska 1955, RoIwE et al. 1958) and increases
the cholesterol content of the adrenals (CARROLL 1951). According to THOMAS-
son (1955b), rats kept on a diet containing 50 cal. per cent of rapeseed oil live
2025 per cent longer than those fed 50 cal. per cent of butter, but a rapeseed
oil content of 73 cal. per cent causes premature death (THoMAssoN 1955a).
In addition, it has been suggested (CarroiL & NoBLE 1957) that the main
component of rapeseed oil, erucic acid, interferes with the reproduction of
rats by interfering with the metabolism of the essential fatty acids.

There is so far very little knowledge of the histopathological changes in
animal tissues possibly caused by rapeseed oil. THoMassoN (1955b) observed
slight liver degeneration in animals fed rapeseed oil, which did not occur in the



Roine ¢t al., Histopathological changes in rats and pigs fed rapeseed oil 119

corresponding butter group. However, according to MURRAY et al. {1958),
a synthetic diet containing 5 per cent of methyl erncate did not produce histo-
logical changes, but the growth of the females was below normal.

Since rapeseed oil is gaining increasing use in the human diet, we have
considered it necessary to carry out histological studies of animals fed large
amounts of rapeseed oil, in an attempt to find out whether this oil produces
pathological changes that are not seen in animals kept on a corresponding
soybean oil diet.

Experimental

Baxperimental Animals. The rats used were 45 young Sprague-Dawley males, mean
weight about 50 g at the beginning of the experiment. In the pig experiment the litters of
two Yorkshire sows were used, consisting of 5 males and 6 females. At the beginning of
the experiment the pigs were 48—60 days old and had a mean weight of 20.6 kg.

Diets. — The following basic diet was used in the rat experiments: 150 g of graham
flour, 100 g of dried brewers yeast, 150 g of casein, and 20 g of salt mixture (1000 g sodium
chloride, 1000 g calcium lactate, 30 g ferricitrate, 10 g manganese sulfate, 2 g copper
sulfate and 0.2 g potassium iodide). .

To this basic diet was added rapeseed oil in amounts of 0, 15, 30, 50 or 70 cal. per
cent. The control groups were correspondingly given 30 or 70 cal. per cent of soybean oil.
When the diet contained less than 70 cal. per cent of oil, sucrose was added to make the
total addition of oil and sucrose 70 cal. por cent. To supply the vitamin A and D require-
ment, each rat was given 6 drops of fish-liver oil once a weok.

In the pig experiments the composition of the diet was as follows: 350 g of corn meal,
350 g of wheat bran, 300 g of dried skimmed milk, 150 g of rapeseed oil or soybean oil,
and 1500 g of water. The total fat content of the diet was about 34 cal. per cent, the
soybean oil and rapeseed oil supplying about 28 cal, per cent. Vitamins A and D were
supplied in 0.6 ml of A.Jekol preparation given once a week, corresponding to 24,000
I. U. of vitamin A and 4,800 I. U, of vitamin D,.

Methods of Histological Examination. — The rats were killed by decapitation and
histological specimens were taken from the following organs: Thyroid, heart, liver, spleen,
kidneys, adrenals, stomach, small intestine, large intestine, aorta, and strinted musele.
Specimens were taken from the same organs in the pigs immediately after slaughter by
electric shock. The specimens were fixed in Bouins solution, sectioned at about § y and
stained with hemalum-eosin and van Giesons staining.

For comparison, a histological examination was made also of 10 rats that had had
access ad libitum to the laboratorys stock diet without added oil, and of 5 pigs weighing
approximately the same as the experimental pigs and fed the normal mixed food of the
hog farm.

Experiments and Results

Rat Haxperiments. — It was originally the intention that the food intake
of all rats would have an equivalent energy content. The “70 cal. per cent
rapeseed oil” group, however, ate exceptionally little, and when the food given
to the other groups of rats was restricted correspondingly, all the rats lost
weight. For this reason the 70 per cent rapeseed oil group was thereafter
permitted to eat frecly, whereas the original feeding program was maintained
for the other groups. It was necessary to sacrifice the 70 per cent rapeseed oil
group already on the 13th day, since some of the animals had died and the
remaining rats appeared to be severely ill. The experimental periods for the
various groups are seen in table 1.
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Table 1
Group Number  Days Ipitial Growthin
No. Oil in the diet of on the weight, 36 days,

animals diet g g
I 0 cal. % 5 53 46.9 57
1T 15 cal. 9%, of rapeseed oil 5 53 47.1 63
II1 30 cal. 9, of rapeseed oil 6 43 46.8 62
v 50 cal. 9, of rapeseed oil 7 43 46.9 56
v 70 cal. 9, of rapeseed oil 7 13 47.4 —4
VI 30 cal. 9, of soybean oil 9 53 46.3 63
VII 70 cal. 9, of soybean oil 6 36 52.5 39

Fig. 1. Circumscript myocarditic lesion in a rat fed for twe weeks with a diet containing 70 cal. */, rapeseed
oil, 480 x

The increase in the body weights of the rats are also shown in table 1.
To render the results comparable, the growth in all groups (group V excluded)
is stated for only 36 days. It is secen that growth was best in groups II, HI and
VI, the diet of which contained 15 or 30 per cent rapeseed oil or soybean oil.
A rapeseed oil content of 70 per cont caused loss of weight, sickness and death
of several animals in this group. In the group fed 70 per cent of soybean oil
the weight increase was below normal although the animals, when judged by
their external appearance, did not seem to suffer from the large amount of fat.

The histological examination revealed definite inflammatory changes in
the myocardium of all the rats given 70 per cent of rapeseed oil (Fig. 1). The
interstitial connective tissue was slightly edematous and contained variable
numbers of fibroblasts, histiocytes, lymphocytes and plasma cells. Generally
there were fairly few granulocytes, which chiefly were neutrophilic; however,
some eosinophilic granulocytes werc secn. Cloudy swelling and reduced
striation were occasionally present in the muscle fibers. Some small necrotic
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Fig. 2. Hyperfunction of the thyroid gland in a pig fed 28 cal. %/, rapeseed oil. 460 x

foci were also seen. Frequently the changes were diffuse, but there also were
more clearly circumscribed foci. Histologically the condition resembled toxic
myocarditis, Similar changes, though milder and more restricted in area, were
also present in the myocardium of the rats fed 50 per cent of rapeseed oil.

Definite pathological changes were not discernible in the other rapeseed
oil groups nor in either of the soybean oil groups. Accordingly, myocardial
reaction was produced only by the diets containing at least 50 cal. per cent
of rapeseed oil.

With the exception of the heart, no other examined organs revealed
definite pathological changes in any groups of rats.

Pig Experiments. — During the first 40 days of the experiment the pigs
were kept on a restricted diet, each pig being given an equal quantity of food;
during the following 20 days they had access to food ad libttum.

The pigs fed rapeseed oil showed a mean weight gain of 24.9 kg during
the restricted feeding period and of 16.7 kg during the free diet, or a total
weight increase of 41.6 kg. The pigs fed soybean oil gained in weight 28.1 kg
and 22.3 kg, respectively, or a total of 50.4 kg. Thus the growth of the soybean
oil fed pigs was somewhat better than that of the rapeseed oil fed pigs.



122 Zeitschrift fir Erndhrungswissenschaft

Fig. 3. Diffusc interstitial myocarditis in a pig fed for two montbs with a diet containing 28 cal. °/,. rapeseed
oil. 460 x

The histological examinations revealed in the thyroid glands of all the
rapeseed oil and soybean oil fed pigs definite changes indicative of hyper-
function (fig. 2). The thyroid follicular epithelium was high and proliferating,
Abundant vacuole formation was seen in the colloid, pointing to an active
resorptive function. The height of the epithelium of two experimental animals
in each group was measured with Abbes projector. The measurements showed
no differences between the animals fed rapeseed oil and soybean oil, but in
both oil groups the epithelium was higher than in the animals fed normal hog
feed, the ratio of height measurements being about 8:5.

The myocardium of all the rapeseed oil and soybean oil fed pigs showed
interstitial inflammation, which varied in intensity but was, on the whole,
fairly mild; in some cases there was a slight cloudy swelling in the muscle.
In similarity to the myocardium of the rats, the changes were both diffuse
{fig. 3) and focal (fig. 4). No difference could be observed in this respect bet-
ween the groups fed different oils. Changes were not found in the heart muscle
of the pigs given normal mixed food.

The stomachs of all the examined rapeseed oil fed and soybean oil fed
pigs showed inflammatory changes pointing to mild gastritis.
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Fig. 4, Circumscript inferstitial myocarditis and cloudy swelling of muscle fibers in a pig fed for two months
with a diet containing 28 cal. %/, rapeseed oil. 460 x

In the other examined organs, on the other hand, pathological features
could not be definitely demonstrated, any changes seen being within physiologi-
cal limits.

Summary

Rats were fod diets in which rapeseed oil provided 0, 15, 30, 50 or 70 per cent of the
calories. The controls were rats whose diet contained 30 or 70 cal. per cent of soybean oil.
The diet containing 50 and especially that containing 70 per cent of rapeseed oil clearly
retarded the growth of the animals. These groups also showed interstitial inflammatory
changes in the myocardium. Similar changes were not found when 30 cal. per cent or
less rapeseed oil was given. The histological changes were evidently produced by the
rapeseed oil, since soybean oil even at the level of 70 cal. per cent produced no changes.

In the pig experiments no histological difference was seen between the animals given
28 cal. per cont of rapeseed oil and the same amount of soybean oil. However, the pigs
appeared to be in general more sensitive than rats to the high fat content of the diet, for
all the examined pigs showed histological evidence of thyroid hyperfunction, interstitial
myocarditis, and inflammmatory reaction in the gastric mucosa.
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