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The relation be tween blood lipids and atherosclerosis  is well known,  no 
doub t  the factors affecting blood lipid pat tern  gained m u c h  interest. 
Dietary composi t ion  is one of the mos t  impor tan t  factors that  interfers 
with b lood lipids. 

The mos t  impor tan t  dietary const i tuents  that  gained m u c h  interest  in 
relation to cardiovascular  disorders  are carbohydrates .  Many authors  
poin ted  out  the s trong correlat ion be tween  free sugars  and  ischemic hear t  
diseases (18-21). Dietary ca rbohydra tes  was t hough t  to induce  hypertr igly-  
cer idemia (1). Dietary free sugars have been claimed to favour  hyper-  
l ipidaemia more  than  starch (9), however ,  a slight decrease in cholesterol  
was observed when  dietary free sugars  were replaced by complex  carbo- 
hydra tes  (5-7 & 12). 

MacDona ld  1971 (10) in fasting subjects  repor ted  that  se rum trigly- 
cerides were lowered by  polyunsatura ted ,  while raised by  saturated fats 
i rrespective of the nature  of dietary carbohydrates .  

In  the present  s tudy,  the relation be tween  dietary percentages  of 
peanu t  oil, maize oil or lard and blood and t issue lipid compos i t ion  was 
s tudied in rats of bo th  sexes. 

Mater ia l  and  m e t h o d s  

The present experiment was carried out on 18 male and 18 female Wister rats 
160 g initial body weight, fed with experimental diets reported in the following 
table. The daily quantity of diet for each rat was 10 g. The experimental treatment 
lasted 60 days. Throughout the experimental period the animals were inspected and 
the body weight recorded. At the end of 8 weeks the animals were then killed by 
decapitation. 

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

Feeding  the rats with low fat con ten t  diets in males showed  that  weight  
gain percentage  in case of maize oil was the  h ighes t  however,  insignif icant  
difference be tween  peanu t  oil and maize, while significant difference 
be tween  maize and lard (P < 0.025) (table 1). Increas ing  the fat con ten t  of 
the diet to 20% showed  insignificant  differences in percentage  of weight  
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Composition of the experimental  diets. 

Low fat content  High fat content  
diet % diet % 

Sucrose 58.9 56.9 
Lactose 4.0 4.0 
Peanut  oil, maize oil, or lard 10.0 20.0 
Casein (purified) 18.0 18.0 
Choline chloride 0.1 0.1 
Salt mixture 4.0 4.0 
Cellulose 5.0 5.0 

With the addition per kg of the diets of 
Water-soluble vitamin mixture 
Alpha-tocopherol acetate 
Vitamin A acetate 
Vitamin D 2 acetate 
Vitamin B12 

305 mg 
325 mg 

12,000 IU 
1,000 IU 

30 ~g 

Lipids from serum, liver, omental, perirenal, epididymal, brown fat and aortas 
were extracted by chloroform, methanol  2:1 (Folch et al. 1957 [4]). Pools of 6 rats 
were run together, and estimates were repeated three times. The mean and SE were 
calculated. Aortas were dissected out from its begining up to the biforcation of iliac 
arteries (2). Total lipids were determined gravimetrically by evaporating a known 
volume of extract under  nitrogen and keeping in dessicator till constant weight. 
Lipids were fractionated by thin layer chromatography (3). Quantitative estimation 
of each fraction was done by charring method (8). 

gain .  If c o m p a r i n g  w e i g h t  g a i n  p e r c e n t a g e s  in  low fat a n d  h i g h  fat d ie t s  
a n d  the  c o r r e s p o n d i n g  fats, i n s i g n i f i c a n t  d i f f e r ences  w e r e  f o u n d  e x c e p t  i n  
l a rd  (P < 0.025). I n s i g n i f i c a n t  d i f f e r ence s  w e r e  d e t e c t e d  in  t he  d i f f e r en t  
fats  or i n  low a n d  h i g h  fat  d ie t s  i n  case  of f e m a l e  rats.  

A t h e r o g e n e s i s  i n  rats  h a v e  b e e n  i n d u c e d  b y  m a n y  i n v e s t i g a t o r s  u s i n g  
v a r i o u s  a m o u n t s  of cho les t e ro l  a n d  fats  i n  t he i r  diets .  

D u r a t i o n  of t r e a t m e n t  af fects  g rea t ly  t he  s eve r i t y  a n d  p l a q u e  fo rma-  
t ion .  

T h e  r e su l t s  p r e s e n t e d  in  th i s  s t u d y  s h o w s  t h a t  i n c r e a s i n g  d i e t a r y  fat  to 
20% for two  m o n t h s  d u r a t i o n  d id  n o t  c ause  d ra s t i c  c h a n g e s  in  s e r u m  to ta l  
l i p ids  of b o t h  m a l e  a n d  f e m a l e  ra ts  (fig. 1 & 2). 

Table 1. Percentage weight gain at the end of experiment,  in male and female rats, 
kept on low and high fat diets, containing different fats. 

Male Female 

Peanut  Maize Lard Peanut  Maize Lard 
oil oil off oi l  

Low fat M 38.4 42.2 28.6 21.5 29.8 27.3 
diet SE _ 6.4 3.57 3.53 3.65 4.02 2.01 
High fat M 43.6 42.3 42.3 27.9 25.66 25.3 
diet SE __ 4.68 2.99 5.05 2.95 2.26 2.36 



240 Zeitschrift fiir Ern~hrungswissenschaft, Band 19, Heft 4 (1980) 

300 

200 
el  

i .  
U 
i,- 

,oo 

Jl  

�9 100 

300 

200 
III 

i . .  

G 

I00 

=e o 
J l  

ca 

C~ 
I00 

Lard 

L 
Peanut oit 

t 

L 

~] Chotesterot  
I=I Chotestero l . -es tcr$  
m Trigty�9 
[]  Phosphotipid$ 
I"1 Totat t ipid$ 

300 

e 200 

c 

100 

e o 

e 
i .  
u 
i ,  

.~ I00 

Maize oil 

E 

s -  

Fig. 1. Percent  change in serum and tissues lipid components  in response to 
hypercaloric diets containing lard peanut and maize (male rats.) 
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Gas  c h r o m a t o g r a p h i c  ana lys i s  of fats  u s e d  r evea led  tha t  la rd  con ta ins  
39.39% s a t u r a t e d  fa t ty  ac ids ,  p e a n u t  oil  28.4% a n d  maize  oil  14.3% ( table  2). 

S a t u r a t e d  d i e t a ry  fats c aused  a dec rea se  in to ta l  s e r u m  l ip ids  in ma le  
ra ts  whi l e  p e a n u t  oil i nc r ea sed  s e r u m  to ta l  l ip ids  in females .  This  m a y  be  
t h r o u g h  a dec rea se  of l ipo ly t ic  ac t iv i ty  in b lood  and  t issues ,  s ince  in case  
of la rd  to ta l  l ip id  con ten t  i nc r ea sed  in  liver, aor ta  and  o m e n t a l  in ma le  rats.  
This  f ind ing  r e s e m b l e s  w h a t  has  b e e n  r e p o r t e d  b y  Manning  and  Clarkson 
(1972) (11) in m o n k e y s  us ing  25% lard  and  choles tero l ,  t hey  d e m o n s t r a t e d  
an  ini t ia l  r i se  in s e r u m  choles te ro l  w h i c h  was  no t  d e t e c t e d  in th is  exper i -  
ment .  This  d i f fe rence  m a y  be  due  to the  a b s e n c e  of cho les te ro l  in the  d ie ts  
used,  or  b e c a u s e  s e r u m  cho les te ro l  was  no t  fo l lowed  t h r o u g h o u t  the  
e x p e r i m e n t a l  pe r iod .  

S e r u m  cho les te ro l  in ma le  ra ts  were  d e c r e a s e d  b y  u n s a t u r a t e d  d ie t a ry  
fat  (maize  oil). This  f ind ing  agrees  w i th  wha t  has  been  s ta ted  b y  
S o u k u p o v a  (1966) (14), t ha t  s e r u m  cho les te ro l  level  in m a n  is i nc r ea sed  b y  
s a tu r a t ed  fa t ty  ac ids  and  r e d u c e d  b y  u n s a t u r a t e d  ones.  In  female  ra ts  t he re  
was  no cor re la t ion  b e t w e e n  the  t y p e  of fat and  s e r u m  cho les te ro l  level,  as 
seen  f rom resu l t s  (fig. 2) however ,  i nc reas ing  d i e t a ry  fat  c on t e n t  to 20% 
caused  an inc rease  in s e r u m  cho les te ro l  leve l  no m a t t e r  the  fat  was. 

Aor t ic  to ta l  l ip ids  we re  i nc r ea sed  in ma le  ra ts  b y  la rd  and  maize  oil, 
whi le  in  females  all  fats c aused  such  increase .  What  has  b e e n  found  in 
m a l e  rats,  agrees  wi th  the  f ind ing  of V/es and  K/oeze(1967) (17)who found  
tha t  f eed ing  r abb i t s  wi th  1:1 c o c o n u t  oil and  maize  oil c aused  less  
a t h e r o m a  than  feed ing  the  two  oils success ive ly  for a p e r i o d  of 10 w e e k s  
each.  

In  female  ra ts  free cho les te ro l  was  i nc r ea sed  b y  all  fats, wh i l e  choles-  
te ro l  es te rs  were  i nc r ea sed  on ly  b y  p e a n u t  oil and  was  d e c r e a s e d  b y  la rd  
and  maize  oil. Swel l  et  al. (1960, 1962) (15, 16) and  Moore (13) r e p o r t e d  t ha t  
the  m a j o r i t y  of cho les te ro l  es te rs  in aor t ic  p l aques  to be  oleic ac id  esters ,  
th is  cou ld  exp l a in  the  inc rease  in cho les t e ro le s t e r s  in females  b y  p e a n u t  
oil, s ince  it con ta ins  70.6% oleic acid.  

Table 2. Gas Liquid Chromatography (GLC) of the fats used in the diets. 

Maize oil Peanuts oil Lard 
% % % 

C 14:0 
C 16:0 
C 18:0 
C 16:1 
C 18:1 
C 18:2 
C 18:3 
C 20:0 
C 20:4 
C 22:0 
C 24:0 
C 24 br 

11.8 11.4 
2.5 10.9 

25.6 
59.5 
0.6 

70.6 

1.6 
1.0 
2.1 
1.9 
0.5 

1.15 
21.80 
16.40 
2.30 

46.00 
10.70 
1.60 

N.B. = The first number indicates chain length, the second indicates the number of 
double bonds, br = branched. 
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O n e  c a n  c o n c l u d e  f r o m  t h e  r e s u l t s  p r e s e n t e d  i n  t h i s  s t u d y  t h a t  s y n t h e -  
t i c  d i e t s  u s i n g  5 6 . 9 %  of  t o t a l  c a l o r i c  r e q u i r e m e n t s  a s  s u c r o s e  a n d  2 0 %  a s  
s a t u r a t e d  f a t  i n  m a l e  r a t s  m i g h t  b e  a t h e r o g e n i c .  O n  t h e  o t h e r  h a n d ,  i n  
f e m a l e  r a t s  u s i n g  t h e  s a m e  d i e t a r y  f o r m u l a  n o  m a t t e r  t h e  r a t i o  o f  s a t u r a t e d  
f a t t y  a c i d s  t o  u n s a t u r a t e d  m a y  l e a d  t o  t h e  s a m e  p i c t u r e .  

Summary  

T h r e e  fats  we re  u s e d  in  a s y n t h e t i c  d i e t a ry  f o r m u l a  c o n t a i n i n g  20% of i ts  
c o m p o s i t i o n  as fa t  f r om e i t h e r  lard ,  p e a n u t  oil  or  m a i z e  oil. 

T w e l v e  g r o u p s  of ra t s  w e r e  i n c l u d e d  in  t h i s  s tudy ,  s ix  g r o u p s  s e r v e d  as con t ro l s ;  
3 f r o m  e a c h  sex. C o n t r o l  g r o u p s  r e c i e v e d  t h e  s a m e  d i e t a ry  f o r m u l a  e x c e p t  fat  
c o n t e n t  was  10%. 

S a t u r a t e d  d i e t a r y  fa ts  in  m a l e  ra t s  s e e m s  to b e  a t h e r o g e n i c  w h i l e  in  females ,  
i n c r e a s i n g  d i e t a ry  fat  to  20% gave  a t h e r o g e n i c  p ic tu re .  
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