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Methyl linoleate was heated for 10 hrs. at 300~ in the 
absence of air and fractionated by alembic distillation and 
urea adduct-formation. 

Intestinal absorptions of the urea adduct-fornling mono- 
meric nonadduct-forming nlonomeric, and dimeric fractions 
were determined. I t  was found that dimers were half as 
well absorbed as the monomers. 

When fed to rats, dimers were better accepted and ex- 
hibited some toxicity symptoms different from the non- 
adduct-fornling monomers. The dinlers caused diarrhea, 
irritability, and loss of hair during the early period of 
administration. The nonadduct-forming monomers were 
lethal and produced an increase in liver weight. Both frac- 
tions depressed growth. 

H 
EATING Of unsa tura ted  oils in the absence of air 
is known to result  in the format ion of a mix- 
ture of monomeric and polymeric substances, 

both l inear and cyclic. Fo r  reviews on the nutr i t ional  
significance of such compounds the reader  is refer red  
to the papers  of Brown (1) and of Rice et al. (2). 

Crampton  and co-workers (3,9) have been able to 
demonstrate  that,  when linseed, soybean, and sun- 
flower oils are heated at approximate ly  275~ for 12 
to 26 hrs. in a C02 atmosphere, a polymeric fraction, 
which is very  slightly absorbed f rom the intestine of 
the rat ,  and a nonurea  adduct- forming monomerie 
fraction, which is ha rmfu l  to the same animal, are 
formed. Comparison of the f a t ty  acid composition of 
these oils with their  deleterious action indicates that  
linolenic acid is the main precursor.  Nevertheless some 
toxicity has been found to develop in heated oils 
containing relat ively high proport ions of linoleic a d d  
and no linolenie acid. 

More unsa tura ted  oils, such as fish oils, seem able to 
develop toxic effects and fo rm poorly absorbed sub- 
stances if  heated and administered under  similar 
conditions (10-15).  

Methyl and ethyl linoleate seem also capable of 
forming cyclic and polymeric substances by heating, 
as has been suggested by Paschke et al. (16,17). 

In  order bet ter  to characterize the toxic derivatives 
and their  biological properties,  relat ively pure  methyl  
linoleate was prepared,  heated in the absence of air, 
then fractionated.  The fractions were tested for  in- 
testinal absorption and deleterious action in the rat .  

Recent ly Kauni tz  et al. (18) have made a similar 
s tudy on thermal  oxidation products  of the same ester. 

Exper imenta l  

Preparation of the Fractions. Methyl linoleate was 
p repared  f rom the methyl  esters of commercial sun- 
flower seed oil 2 by  She urea-adduet  procedure (19). 
The esters were heated at  300~ for  10 hrs. in the 
presence of C02 in an appara tus  similar to that  de- 
scribed by  Bradley  and Johnston (20). The heated 
product  was fract ionated by alembic distillation under  
reduced pressure into a distillable monomerie f ract ion 
and a residual polymeric fraction. The latter,  as may  
be seen f rom the data in Table I, is essentially dimerie. 

l W i t h  t h e  t e c h n i c a l  a s s i s t a n c e  of  O s c a r  G i a e o m a n t o n e  a n d  P e r l a  
M o r d u j o v i c h .  

s G e n e r o u s l y  s u p p l i e d  by  Al l )a ,  S .A. ,  A r g e n t i n a .  

T A B L E  I 
T y p i c a l  P r o p e r t i e s  of  T e s t e d  P r o d u c t s  

[ I o d i n e  n u m b e r  :~ } , Io l ecu l a r  w e i g h t  b 
F r a c t  on  - - - -  - -  I  x"tl--:l Tb~176  xptl t T__ eor:_ 

M e t h y l  l i n e l e a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / 1 5 4 . 5  I 1 7 2 . 4  I 2 8 7  e / 2 9 4 . 4  
I I ~ t e d  m e t h y l  l i n o l e a t e  a . . . . . . . . . . . . .  / 1 0 3 . 3  I . . . .  [ .... [ . . . .  
D i s t i l l a b l e m o n o m e r s d  . . . . . . . . . . . . . . . . .  I 1 1 1 . 1  I . . . .  I 2 9 0 . 5  I 2 9 4 . 4  
A d d u c t - f o r m i n g m o n o m e r s  a . . . . . . . .  I 1 1 4 . 9  I 1 7 2 . 4  I . . . .  I 2 9 4 . 4  
N o n a d d u c t - f o r m i n g  m o n o m e r s  d...] 9 5 . 2  I 8 5 . 6  / . . . .  I 2 9 4 . 4  
P o l y m e r s  a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 2 . 2  D ~ 8 5 . 6  e 6 4 0  D z 5 8 8  

I I T- - - - -57 .5  I I T ~ 8 8 2  

a H a n u s ,  3 0  m i n .  
b C r y o s c o p y  i n  b e n z e n e .  
e F r o m  s a p o n i f i c a t i o n  v a l u e .  
a M e t h y l  l i n o l e a t e  w a s  h e a t e d  a t  3 0 0 ~  f o r  1 0  h r s .  i n  t h e  p r e s e n c e  of 

CO.~ a n d  f r a c t i o n a t e d  by d i s t i l l a t i o n  i n t o  d i s t i l l a b l e  m o n o m e r s ,  a n d  poly-  
m e r s .  T h e  d i s t i l l a b l e  m o n o m e r s  w e r e  l a t e r  s e p a r a t e d  i n t o  u r e a  a d d u c t -  
f o r m i n g  m o n o m e r s  a n d  n o n a d d u e t - f o r m i n g  m o n o m e r s .  

e n ~- d i m e r s ;  T ---- t r i m e r s .  

The monomeric f ract ion was then separated by means 
of the procedure of Wells and Common (8) into urea 
adduct - forming monomers and nonurea adduct-form- 
ing mononlers. Some of the chemical characteristics 
of the p repared  methyl  linoleate and its products  of 
heating are shown in Table I. Iodine number  was 
determined by the Hanus  (30 rain.) procedure.  5lean 
molecular weights were obtained by means of cryos- 
copy in benzene. 

Determination of the Absorption Coefficient. The 
technique described by I rwin  st al. (21) and by Deuel 
et al. (22) for  the determinat ion of intestinal absorp- 
tion was followed with minor modifications. Adul t  
female albino rats  belonging to the s t rain of the Insti-  
tute and weighing between 165 and 300 g. (average 
233 g.) were fasted for  48 hrs. They were fed by 
stomach tube approximate ly  300 mg. of accurately 
weighted ester per dm 2 of body surface. Af t e r  4 hrs. 
the rats  were sacrificed with ether, and the gastro- 
intestinal t rac t  was flushed with 150-ml. portions each 
of physiological saline, petroleum ether, and saline in 
that  order. The aqueous-ethereal extract  was acidified, 
and the fat  in the ether phase was determined gravi- 
metrically. For  control the fa t  was extracted f rom 
the intestinal contents of s imilar ly conditioned ani- 
mals not given the test material .  The absorption 
coefficient was calculated f rom the difference between 
the fat  content of the control and test animals. The 
method was tested by giving separately  adduet-form- 
ing monomers and dimers to rats  in identical fast ing 
conditions and by immediately washing the digestive 
tract.  The absorption coefficients were expressed as 
rag. of fa t  absorbed per  dm 2 of body surface per hour. 
The percentage of fa t  recovered was also determined. 
The data f rom all animals which exhibited diarrhea 
were discarded (Table I I ) .  

Test of Biological Action. Adult  male albino rats 
weighing between 144 and 233 g. (average 186 g.) 
were dis tr ibuted in groups of 10 animals each. One 
group was made up of only six rats  because of the 
small amount  of nonadduct- forming monomers avail- 
able. Dur ing  periods of 25 to 36 days the group 1 
animals were fed a fat-free diet and the other groups 
a diet containing 10% by weight of the following 
lipids: group 2, methyl  linoleate; group 3, adduct- 
forming monomers;  group 4, dimers;  group 5, non- 
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T A B L E  II 

A b s o r p t i o n  Coef f i c i en t s  of  T h e r m a l  D e c o m p o s i t i o n  P r o d u c t s  of  
M e t h y l  Linoleate  

F r a c t i o n  

A d d u c t  f o r m i n g  
n l o n o m e r s  . . . . . . . . . . . . . . . . .  

N o n a d d u c t - f o r m i n g  
l n o n o l n e r s  . . . . . . . . . . . . . . . . .  

No.  o f  
exp t s .  

12  
3 

6 

7 
9 

10  

A v g  r �9 " A b s o  p,  
O ' ~ g  th: p e r i o d  

2o4 [ 4 ( 
2 6 6  r 0 / 

2 0 3  4 

2 3 2  t 
2 4 6  

2 4 1  O 

A b s o r p .  E s t e r  
coeffie,  b a b s o r b e d  

(mg./dm~/h) ( % ) 
4 3 . 3  ~ 5 ,5  c 5 5 . 6  

8 9 . 5  

4 5 . 8  ~ 9 . 6  6 2 . 4  

2 5 . 5  ~_ 5 .0  3 1 . 7  
7 6 , 4  

A v e r a g e  reco~-er y 
2 6 . 4  ~ 1 8 . 1  r e g . / r a t  

D i n l e r s  . . . . . . . . . . . . . . . . . . . . . . . . .  

N o n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a M e t h y l  h n o l e a t e  w a s  h e a t e d  a t  3 0 0 ~  f o r  1 0  h r s .  in  t h e  p r e s e n c e  of  
CO2 a u d  f r a c t i o n a t e d  by d i s t i l l a t i o n  i n t o  d i s t i l l a b l e  m o n o m e r s ,  a n d  poly-  
m e r s ,  T h e  d i s t i l l a b l e  m o n o m e r s  w e r e  l a t e r  s e p a r a t e d  i n t o  u r e a  a d d u c t -  
f o r m i n g  m o n o m e r s  and n o n a d d u c t - f o r n l i n g  m o n o m e r s .  

b D e t e r m i n e d  by  t h e  p r o c e d u r e  of I r w i n  et (d. ( 2 1 )  a n d  D e u e l  et M, 
( 2 2 ) .  

e S t a n d a r d  d e v i a t i o n .  

adduct-forming monomers ; group 6, corn oil (Mazola) ; 
group 7, dimcrs plus corn oil (1 + 1). The composi- 
tion of the diets is presented in Table HI .  Rations 
were prepared daily in order to prevent alteration of 
the fat  and were placed in the cages in metal boxes 
with lids. A circular hole in the lid allowed easy 
access to feed and prevented losses. Feed was gi~'en 
ad libitum to all groups except group 6, which re- 
ceived 5 g. of feed per day per rat. The animals were 
weighed daily. Groups 5 and 6 were kept in indi- 
vidual cages because otherwise the weaker or dead 
animals were eaten by the others, ft  was also neces- 
sary to isolate the rats of group 4 because their diar- 
rheic feces acquired a varnish consistency which kept 
the animals stuck to each other and to the floor. At 
the end of the experimental period the rats were sac- 
rificed with gas, and their livers were weighed and 
histologically studied (Table V).  

R e s u l t s  a n d  D i s c u s s i o n  

Degree of Absorption. The amount of fat found in 
the intestine of fasted rats (Table Ill), averaging 
26.4 rag. per rat, agrees with previously reported 
values (22). The recovery of adduct forming mono- 
mers (about 90%) indicates the acceptable capability 
of the procedure for washing the digestive tract. Pub- 
lished recoveries obtained with different oils and pro- 
cedures are of the same order of magnitude (22). On 
the other hand, the amount of fat obtained from the 
intestine by washing immediately after giving dimers 
was lower than after other fractions even though the 
dimers are less well absorbed than monomers, as 
shown by the data f rom the 4-hr. absorption period. 
No correction for this anomaly was applied. The 
recorded values show no differences in the absorption 
coefficients of the adduct-forming add nonadduet- 
forming monomeric substances tested but do show 
differences between the monomers and dimers. 

Biological Action. The growth curve (Fig. 1) of 
the group fed adduet-forming monomers [consisting, 
as found by Faschke et al. (16,17) of a main portion 
of normal methyl linoleate and about 14% of its con- 
jugated isomer] shows no striking difference as com- 
pared with the controls fed meti~yl liuoleate (group 
2) or the fat-free diet (group 1). The growth curves 
of groups 4 and 5, which received dimers and non- 
adduct-forming monomers, respectively, are remark- 
ably abnormal. Af ter  only two days on experiment 
the average weight of group 4 was less than that  at 
the beginning, even with good acceptance of feed. At 
the third day the animals had marked diarrhea, ac- 
companied by colorless fhdd feces at the moment of 

T A B L E  I I I  

C o m p o s i t i o n  of t h e  Diets  

I P e r c e n t a g e  i n  the diet  

C o m p o n e n t  F a t  f r e e  
- W i t h  ~a t  

S u c r o s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 72  6 2  
Casein ....................................................................... I 2 0  2 0  
Ester  o r  o i l - t~s ted  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; 
Yeast  ( d r y )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 0  4 
Salts ( M c C a l l u m - D a v i s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 4 4 
S u p p l e m e n t  : } 

vitamin A,  2 0 0  i . u . / 1 0 0  g.  / 
v i t a m i n  D ,  2 0  i . u . / 1 0 0  g.  ] 

excretion, which became darker, semisolid, and sticky 
in the contact with the air and acquired a varnish 
aspect. Af ter  five days the rats showed pronounced 
irritability, being almost constantly in a fighting posi- 
tion, one in f ront  of the other. Hair  became yellow 
and absent in small but increasing areas. Both diar- 
rhea and the loss of weight and hair continued until  
around the 15th day, after which slight improvement 
in the general aspect was noted with diminishing diar- 
rhea and loss of hair, and an increase in weight. The 
growth curve of this group during the first two weeks 
coincides remarkably with that of group 6, which was 
restrictively fed. Af ter  two weeks the curves separate ; 
the weight of group 4 increases slightly and that 
of g~'oup 6 decreases steadily. Feed consumption of 
group 4 (Table IV)  averaged 10.0 g . / day / r a t  during 
the first two weeks and 14.6 g . / day / r a t  for the whole 
experimental period, indicating that loss of weight 
cammt be explained as resulting from the rejection of 
feed by the animals. The results could be due to an 
adverse effect of the dimers on the utilization of the 
other nutrients, as suggested by Raulin and co-work- 
ers (23). As can be seen in Table V, rats receiving 
the dimer diet for 25 days showed a snlaller ratio of 
body to liver weight than animals fed identical fat 
for 36 days. The values in the latter test were at the 
level of the controls. The number of dead animals in 

oe. 

/ . / / ~  

FIe. 1. Change, with time, of the weights of rats fed methyl 
linoleate and its thermal decomposition products. 

Methyl linoleate was heated at 300~ for 10 hrs. in the 
presence of COs and fraetionated by distillation into distillable 
monomers, and polymers. The distillable monomers were Inter 
separated into urea adduct-forming monomers and nonadduct- 
formi~xg monomers. 

Curve No. 1 corresponds to a group fed ~ fat-free diet. 
The other curves correspond to groups fed diets containing 
10% by weight of the following lipids : No. 2, methyl linoleate; 
No. 3, adduct-forming monomers; No. 4, dimers; No. 5, non- 
adduet-forming monomers; No. 6, corn oil; No. 7, dimers plus 
corn oil (1 + 1). Feeding was ad libit~tm hi all groups except 
in group 6, which received only 5 g. of feed per day per rat. 
The dotted line represents the change of weight of a group fed 
dimers (group 4) until the 20th day, and corn oil afterwards. 
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T A B L E  IV 
Feed  Consumpt ion  

D u r a t i o n  
Group  No. F a t  in  the  diet  of the  Consumpt ion  

e x p e r i m e n t  

Nolle 
M:ethyl l inoleate  
A d d u c t  f o r m i n g  

m o n o m e r s  a 
D i m e r s  a 
Nonaddue t  f o r m i n g  

monomers  a 
Corn oil 
D i m e r s  + ea rn  oil 

(1 -}-1) 

( d a y s )  

25 
25 
32 

36 
36 

25 
25 

( g . / d a y / r a t )  

15.8 
12.0 
11.7 

14.6 
6.2 

I 
: 5 . 0  b 

12.8 

1 ................................... 
2 ................................... 
3 ................................. 

4 ................................. 
5 ................................... 

6 ................................... 
7 ................................... 

a Methyl  l inoleate was  hea ted  a t  300~ for  10 hrs .  in the p resence  of 
C02 and  f r ac t i ona t ed  by dis t i l la t ion into dist i l lable monomers ,  and  poly- 
mers .  The  dist i l lable n lonomers  were  la ter  s e p a r a t e d  into u r e a  adduct-  
f o r m i n g  monolners  and  n o n a d d u e t - f o r m i n g  monomers .  

b Res t r ic ted .  

group 4 was one to ten, similar to the ratio of some of 
the control groups accordingly considered normal.  

In  a separate  experiment,  ra ts  given a diet of 10% 
dimers for  20 days were then fed the same proport ions 
of corn oil. Af te r  12 days improvement  in the general 
condition was observed, including an increase of 
weight to normal  levels (Fig. 1), growth of hair, and 
disappearance of diarrhea.  The growth curve corre- 
sponding to group 7, which was fed a nfixture of equal 
par ts  of dimers and corn oil, runs slightly under  the 
control curves, but the difference seems to be insig- 
nificant. The aspect of the animals was completely 
normal, indicat ing either a dilution of dimers to non- 
toxic levels or a protection by the nonheated oil, as 
previously pointed out by  others (24). 

The above evidences suggest that  the dimerie frac- 
tion, al though absorbed in relat ively small degree, has 
a weak toxic effect to which the ra t  appears  to develop 
a tolerance. The toxic effect also disappears as soon as 
other f a t  is subst i tuted for dimers in the diet or fresh 
nontoxic fa t  is added to the diet. 

The g roup  fed nonadduet- forming mononlers (group 
5) showed ra ther  different characteristics. Loss of 
weight was much more marked  than  in groups fed 
dimers and corn oil. Ha i r  became yellowish af ter  five 

T A B L E  V 

Ra t io  of Body  to L i v e r  W e i g h t  a 

Group  No. 

1 .................... , 
2 .................... 
3 .................... 

4c ................... i 
4 d ................... 
5 .................... 1 

No. of F a t  in  the  die t  
r~ ts 

a None 
5 3lethyl linolea te 
5 I A d d u e t - f o r m i n g  

' m o n o m e r s  b 
2 ] D i m e r s  b 
7 i D i m e r s  b 

t N o n a d d u e t - f o r m i n g  
] lnOnOlUers b 

Avg.  
body 

w e i g h t  

(g.) 
243 
260 

233 
202 
171 

108 

Avg.  
l iver  

w e i g h t  

(g.) 
10.2 
12.4 

10.2 
12.7 

7.8 

9.4 

27 

B o d y  
w e i g h t /  

l iver  
w e i g h t  

(g./g.) 
23.8 
21.0 

22.8 
15.9 
21.9 

11.5 

days but  did not fal l  out. A t  the end of the 32-day 
period the only surviving ra t  looked meager  and in- 
active. There was one death on the 14th day, two on 
the 15th, and one each on the 18th and 23rd days. The 
daily average feed consumption of 6.2 g . / d a y / r a t  w~s 
small as compared with tha t  of 11.7 to 15.8 g . / d a y / r a t  
of the control groups (Table IVY. However  it was 
larger  than  the 5 g . / d a y / r a t  of the corn oil-fed group. 
The loss of weight was also much more remarkable  
than in this last group, thus indicat ing a deleterious 
effect. The ratio of body weight to liver weight (Table 
V I )  was notably dinfinished in the only animal  of this 
group tha t  was autopsied. 

I t  is thus evident that  nonadduct- forming mono- 
mers f rom methyl  linoleate possess a lethal effect al- 
though to a lesser degree than  similar fractions f rom 
heated linolenic acid-rich oils (6).  This weaker toxic 
activity, as well as the very  small amounts  of this 

1, ( 1 9 4 9 ) .  
11. F r a h m ,  H.,  Lembke ,  A., and  yon R a p p a r d ,  O., Kiel  Mi lehwir t -  

schaf t -Forschber . ,  5, 443 ( 1 9 5 3 ) .  
12. K a ne da ,  T., S a k s  H.,  and  Ishi i ,  S., J.  Biv<'hem., 42, 561 ( 1 9 5 5 ) .  
13. Wi t t i ng ,  I J .  A., " T h e  N u t r i t i o n a l  Va lue  of Pol)mlerized Tats ,  
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ins, A., J .  Nu t r i t ion ,  63, 341 ( 1 9 5 7 ) .  
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( 1 9 5 9 ) .  
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26, 278 ( 1 9 4 9 ) .  
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Chem.,  Anal .  Ed. ,  44, 1113 ( 1 9 5 2 ) .  
18. Kaun i t z ,  I{ans ,  Slanetz, C. A., Johnson ,  R. E.,  Kn igh t ,  :H. B., 

and  Swern ,  Danie l ,  5[etabolism, 9, 59 ( 1 9 6 0 ) .  
19. Wes te r fe ld ,  ~V. W.,  ed., Bioehem.  Prep . ,  4, 80 ( 1 9 5 5 ) .  
20. ]~radley, T. F.,  and  Johns ton ,  W.  B., I n d .  Eng .  Chem.,  A n a l  Ed. ,  

32. 802 ( 1 9 4 0 ) .  
21. I r w i n ,  :M. I-I., Steenbock,  H.,  and  Templ in ,  V. M., J.  Nut r i t ion ,  

12, 85 ( 1 9 3 5 ) .  
22. Deuel ,  K .  J .  J r . ,  I {anman ,  L., and  Leonard ,  A., J .  Nut r i t ion ,  20, 

215 ( 1 9 4 0 ) .  
23. Rau l in ,  J . ,  R ich i r ,  C., Esc r ibano ,  L.,  and  Jacquo t ,  R., 0 .R. ,  ~48, 

1229 ( 1 9 5 9 ) .  
24. Kaun i t z ,  H a n s ,  Slanetz. C. A., Johnson ,  R.  E., and  B a b a y a n ,  

V. K., J .  Nu t r i t i on ,  70, 521 ( 1 9 6 9 ) .  

[ B e e e i v e d  D e c e m b e r  1, 1 9 6 0 ]  

A c k n o w l e d g m e n t  

The author  wishes to express his appreciat ion to 
Raymond Reiser for  reading the paper,  to V. Laghens 
for perfornl ing the histological analyses, and to the 
nlembers of the Departanlento de Quimica TecnolTgiea, 
Faeul tad  de Quhnica y Farmacia ,  Universidad de La 
Plata,  La Plata,  Argentina,  for  their generous co- 
operation. 

R E F E R E N C E S  

1. B r o w n ,  J .  B.,  N u t r i t i o a  Rev. ,  17, 321 ( 1 9 5 9 ) .  
2. Rice,  E. E., Pol ing ,  C. E., Mone, P.  E.,  and  W a r n e r ,  Vr D., 

J .  Am.  Oil Chemis t s '  Soe., 37, 607 ( 1 9 6 0 ) .  
3. Crampton ,  E.  W.,  F a r m e r ,  F. A., and  Ber ryhi l l ,  F. ~f., J .  Nut r i -  

t ion, 43, 431 ( 1 9 5 1 ) .  
4. Crampton ,  E. W.,  Common,  g .  K.,  F a r m e r ,  F. A., Berryhi l l ,  F . M . ,  

a n d  Wiseblat t ,  L., J .  Nut r i t ion ,  43, 533 ( 1 9 5 1 ) .  
5. Crampton ,  E.  W.,  Common,  R.  H.,  F a r m e r ,  F. A., Berryhi l l ,  F.  ]~&, 

a n d  Vr L., J .  Nut r i t ion ,  44, 177 ( 1 9 5 3 ) .  
6. Crampton ,  E. W.,  Common,  R.  I t . ,  F a r m e r ,  F.  A., Wells,  A. F. ,  

a n d  Crawford ,  D., J .  Nut r i t ion ,  49, 333 ( 1 9 5 3 ) .  
7. Wisebla t t ,  L., Wells,  A. F.,  a n d  Cmnmon,  R.  I t . ,  J-. Sei. Food 

Agr. ,  4, 227 ( 1 9 5 3 ) .  
8. Wells,  A. F.,  a n d  Common,  R.  H. ,  J.  Sci. Food  Agr. ,  4, 233 

( 1 9 5 3 ) .  
9. Crampton ,  E.  \V., Common,  R. I~., P r i t c h a r d ,  E. T., and  F a r m e r ,  

F. A., J .  Nu t r i t ion ,  60, 13 ( 1 9 5 6 ) .  
10. Lassen ,  S., Bacon,  E. K., and  D u n n ,  I t .  J . ,  Arch.  Biochem.,  23, 

fract ion formed Oll heating linoleic acid-rich oils, may 
explain the lack of ha rmfu l  effects found when sun- 
flower seed and soybean oils were tested by Cranlpton. 

a L i v e r  histology was  n o r m a l  in all an ima l s .  
b Methyl  l inoleate was  heated  a t  300~ for  10 hrs .  in  the  p resence  of 

CO2 and  f r ae t iona t ed  by dis t i l la t ion into distil lable monomers ,  and  poly- 
mers .  The  disti l lable m o n o m e r s  w e r e  la te r  s epa ra t ed  into u r e a  adduet-  
f o r m i n g  nlonolners and  nonadduc t - fo rn l ing  monomers .  

Sacr i f iced a f t e r  25 days  of feeding.  
d Sacr i f iced a f t e r  36 days  of feeding.  


