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Numerous  inves t iga t ions  have  shown t h a t  r apeseed  oil differs f rom o the r  
c o m m o n l y  used  edible  oils wi th  respec t  to cer ta in  phys io logica l  effects. E x .  
pe r imen t s  w i th  r a t s  have  d e m o n s t r a t e d  t h a t ,  among  o the r  effects, i t  r e t a rd s  
g rowth  (voN B ~ z ~ K  e t a l .  1943, D~u~I~ e t a l .  1948, T ~ o ~ s s o ~  1955a, 
TI~OMASSON & BOLDINGIt 1955, WILSKA 1955, ROINE et  al. 1958) a n d  increases  
the  cholesterol  con ten t  of  the  adrena l s  (CARROLL 1951). Accord ing  to  T~O~tAS- 
SON (1955b), r a t s  k e p t  on a d ie t  con ta in ing  50 cal. per  cent  of  rapeseed  oil l ive 
20--25 per  cent  longer  t h a n  those  fed  50 cal. pe r  cent  of  bu t t e r ,  b u t  a rapeseed  
oil con ten t  of  73 cal. pe r  cent  causes p r e m a t u r e  d e a t h  (TI~o~tASSOl~ 1955a). 
I n  add i t ion ,  i t  has  been sugges ted  (CARROLL & NO~T,E 1957) t h a t  the  ma in  
componen t  of  r apeseed  oil, erueic  acid,  in terferes  wi th  t he  r ep roduc t ion  of  
r a t s  b y  in te r fe r ing  wi th  t he  m e t a b o l i s m  of  t he  essent ia l  f a t t y  acids.  

There  is so far  v e r y  l i t t le  knowledge  of  the  h is topathological ,  changes in  
an ima l  t issues poss ib ly  caused b y  rapeseed  oil. THOI~IASSON (1955b) obse rved  
s l ight  f iver  degene ra t ion  in  an ima l s  fed  rapeseed  oil, which  d id  no t  occur in  t he  
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c o r r e s p o n d i n g  b u t t e r  g roup .  H o w e v e r ,  a c c o r d i n g  to  lV[URRAu e t  al.  (1958), 
a s y n t h e t i c  d i e t  c o n t a i n i n g  5 pe r  c e n t  o f  m e t h y l  e r u c a t e  d id  n o t  p r o d u c e  h is to-  
log ica l  changes ,  b u t  t h e  g r o w t h  o f  t h e  f ema le s  was  be low  n o r m a l .  

S ince  r a p e s e e d  oil  is g a i n i n g  i nc r ea s ing  use  in t h e  h u m a n  d ie t ,  we  h a v e  
cons ide red  i t  n e c e s s a r y  t o  c a r r y  o u t  h i s t o l o ~ c a l  s tud ies  o f  a n i m a l s  f ed  l a rge  
a m o u n t s  o f  r a p e s e e d  oil, in  a n  a t t e m p t  to  f ind o u t  w h e t h e r  th i s  oil  p r o d u c e s  
p a t h o l o g i c a l  changes  t h a t  a re  n o t  seen  in  a n i m a l s  k e p t  on  a c o r r e s p o n d i n g  
s o y b e a n  oil  d ie t .  

Experimental 

Experimental 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. per ecnt. To supply the vitamin A and D require- 
merit, each rat  was given 6 drops offish-liver oil once a week. 

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 off and rapeseed oil supplying about 28 eal. 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 vi tamin A and 4,800 I. U. of vi tamin :D~. 

~1ethods o/ 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 striated muscle. 
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 5 tz 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 

R a t  E x p e r i m e n t s .  - -  I t  was  o r ig ina l l y  t h e  i n t e n t i o n  t h a t  t h e  f o o d  i n t a k e  
o f  a l l  r a t s  w o u l d  h a v e  an  e q u i v a l e n t  e n e r g y  c o n t e n t .  T h e  " 7 0  cal. pe r  c e n t  
r a p e s e e d  o i l "  g roup ,  h o w e v e r ,  a t e  e x c e p t i o n a l l y  libtle, a n d  w h e n  t h e  food  g i v e n  
to t h e  o t h e r  g r o u p s  o f  r a t s  was  r e s t r i c t e d  c o r r e s p o n d i n g l y ,  al l  t h e  r a t s  l o s t  
we igh t .  F o r  th i s  r ea son  t h e  70 p e r  cen t  r a p e s e e d  oi l  g r o u p  was  t h e r e a f t e r  
p e r m i t t e d  to  e a t  f rec ly ,  w h e r e a s  t h e  o r ig ina l  f e ed ing  p r o g r a m  was  m a i n t a i n e d  
fo r  t h e  o t h e r  g roups .  I t  was  n e c e s s a r y  to  sacrif ice t h e  70 pe r  c e n t  r a p e s e e d  oil  
g r o u p  a l r e a d y  on  t h e  13th  d a y ,  s ince s o m e  of  t h e  an ima l s  h a d  d i e d  a n d  t h e  
r e m a i n i n g  r a t s  a p p e a r e d  t o  be  s e v e r e l y  ill. T h e  e x p e r i m e n t a l  pe r i ods  fo r  t h e  
v a r i o u s  g roups  a r e  seen  in  t a b l e  1. 
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Table  1 

:bTumber Days Initial Growth in 
Group Oil in the diet of on the weight, 36 days, 
No. animals diet g g 

I 0 cal. ~/o 5 53 46.9 57 
I I  15 cal. o,~ of rapeseed oil 5 53 47.1 63 
I I I  30 cal. (~o of rapeseed oil 6 43 46.8 62 
IV 50 cal. % of rapeseed oil 7 43 46.9 56 
V 70 cal. ~ of rapeseed oil 7 13 47.4 - - 4  
VI 30 cal. % of soybean oil 9 53 46.3 63 
VII 70 cal. o,~) of soybean oil 6 36 52.5 39 

Fig. 1. Cireumscript myocarditie lesion in a rat fed for two 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 s ta ted  for only  36 days. I t  is seen t h a t  growth was best in  groups I I ,  I I I  and  
VI, the diet  of which conta ined 15 or 30 per cent  rapeseed oil or soybean oil. 
A rapeseed oil conten t  of 70 per cent caused loss of weight, sickness and  death  
of several animals  in this group. I n  the group fed 70 per cent  of soybean oil 
the weight increase was below normal  a l though the animals,  when judged by 
their  external  appearance,  did no t  seem to suffer from the large a m o u n t  of fat. 

The histological examination revealed definite in f l ammatory  changes in  
the myoca rd ium of all the rats  given 70 per cent of rapeseed oil (Fig. 1). The 
in ters t i t ia l  connective tissue was slightly edematous  and  conta ined  variable 
numbers  of fibroblasts, histiocytcs, lymphocytes  and  plasma cells. General ly  
there were fairly few granulocytes,  which chiefly were ncutrophi l ic ;  however, 
some eosinophilic granulocytes  were seen. Cloudy swelling and  reduced 
s t r ia t ion  were occasionally present  in  the muscle fibers. Some small necrotic 
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Fig. 2. Hyperfunction of the ~hyroid gland in a pig fed 28 ca[, ~ rapeseed oil. 460 x 

loci 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 quanti ty of food; 
during the following 20 days they had access to food ad libitum. 

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. 
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Fig.  3. Diffusc inters t i t ia l  myocard i t i s  in a pig f e d  for  two m o n t h s  wi th  a diet  conta ining 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 hypcr- 
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 myoeardium 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. Circumseript interstitial myocarditis and cloudy swelling of muscle fibers in a pig fed for two months 
with a diet containing 28 cal. u]0 rapeseed oil. 460 x 

I n  t h e  o t h e r  e x a m i n e d  o rgans ,  on  t h e  o t h e r  h a n d ,  p a t h o l o g i c a l  f e a t u r e s  
cou ld  n o t  be  de f in i t e ly  d e m o n s t r a t e d ,  a n y  c h a n g e s  s een  b e i n g  w i t h i n  phys io log i -  
cal  l imi t s .  

~minar~r 

Rats  were fed 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 cent 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 hyperftmction, interstitial 
myoearditis, and inflammatory reaction in the gastric mucosa. 
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