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Abstract

The present study compares the effect of three
different fats on the serum of hypercholesterolemic rats
and their reproductive organs. Fats used are butterfat,
palm oil and its hydrogenated form. Butterfat elevated
serum total cholesterol, serum triglycerides, serum total
lipids and reduced the high density lipoprotein at both
dose levels after 8 weeks of feeding. The palm o1l and
its hydrogenated form have the same effect with
variable degrees. All tested fats exhibited a dangerous
effect on the sperm motility and affected the testicular
and ovarian tissues which may lead to infertility of
hypercholesterolemic rats. Elevation of lipids is due to

the high content of saturated fatty acids in the studied
fats.
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Introduction

In the past tifteen years, paim oil production was
increased and 1t has been rising too sharply and has
pushed aside others oils and fats especially soyabean
oil to gain larger market shares. The rapid growth of
palm o1l production can be expected to continue during
the next eight vears throughout South-East Asia, but
especially n Malaysia and Indonesia due to the increa-
se in the o1l palm area, the ideal climate and the good
soils available in these two countries. The oil palm pro-
duces edible o1l in bigger quantities per unit of Jand
than any other plant. The individuality of palm oil
stems primarily trom its high content of palmitic acid
which 15 almost twice the quantity found in other
common edible oils. Palm oil is widely used either on
its own as frying oil or in blends with other oils and fats
for a varniety ot margarines. The minor components of
this o1l consist of free fatty acids, mono and diglyce-
rides. The unsaponifiable fraction 1s composed of caro-
tenoids pigments which are responsible for the red co-
lour of crude palm oil. tocopherols and tocotrienols
which are natural antioxidants, sterols, alcohols and
phosphatides. About 60% of the total production of
palm oil 1s exported from Malaysia and used mainly in
human tfood by non producing countries (Gunstone
1987). In Egypt, many people use palm o1l inlarge
quantities either in its refined state or its hydrogenated
one. .
Recently, some reports stated that this o1l increa-
ses blood cholesterol level.

Murakami et 21 (1990 ) reported that no signi-
ficant differences n the concentrations of total and
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HDU cholesterol, triglycerides and total bile acids in
serum could be detected among rats fed diets contai-
ning 20% palm oil, palm olein or soybean oil as a con-
trol for 28 days.

Berger (1999) found that palm oif feeding gave
rise to higher serum cholesterol levels than corn oil, as
expected from its composition ot 50% saturated, 40%
mono and 10% polyunsaturated fatty acrds.

Zhang et A (1990) stated that palm oil produced
significantly higher plasma cholesterol concentration
than soybean oll, rapeseed on, coconut fat and paim
kernel oil in rats fed high cholesterol { 1% w/w ) and
diets contamning various fats of plant orrgin.

Harikaran et al (1992) studied the effect of paim
otl on the lipid metabolism of rats fed diets contaming
oil at 5% and 20%. Triglycerides were higher in 20%
ol} fed groups.

Beside this o1l, the majority ot Egyptian popula-
tionn consume buttertat in large scale tor 1ts nice palata-
bie taste.

Howard and Gresham (1968) reported that
dietary fat contributes to the high incidence of coronary
heart disease. Saturated fats and cholesterol contaming
foods, such as cream. eggs and butter should be omit-
ted from the diet and substituted by vegetable oils to [o-
wer plasma cholesterol.

Lofland et &1 (1970) studied the effect of diets
containing  Sg/kg cholesterol and 250g/kg of either
safflower oil, lard, butter or coconut o1l on serum cho-
lesterol of squirrel monkeys for two years. The diets
containing safflower oil produced the lowest concentra-
tions of serum cholesterol and the others gave rise to

!
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higher concentrations. Moreover, Jamn (1971) found
that butterfat produced an increase in serum choles-
terol.

Ney et al (1991) investigated the effect of diffe-
rent dietary saturated fats on the size distribution and
chemical composition of HDL in fasted rats. Plasma
total cholesterol levels were significantly bigher n rats
fed the palm otl and beef tallow diets than n rats fed
the butierfat and coconut o1l diets. Butterfat feeding re-
sulted in lower plasma triglycerides and HDL-esterified
cholesterol than did feeding the other saturated fats.

Several studies tfocussed on the eftect of different
dietary fat and cholesterol on reproductive organs in
experimental animals. Thus while Nolen (1972) found
that there was no evidence of any deleterious eftects on
the reproductive parameters nor any teratogenic effects
due to either hydrogenated soybean oil or an unhydro-
genated mixture of tats and oils.

Gupta and Dixit (1988) reported that cholesterol
fed to male rabbits for 120 days reduced the production
of secondary spermatocytes and hypercholesterolemia
aftects the testicular function.

Likewise., Hanis et 21 (1989) stated that hydroge-
nated fat adversely affected litter size, spenn morpho-
logy. regularity of oestrous cycle and prolonged the
gestation perod.

In view of these contradictory findings, the
present study whas performed to compare the effect of
palm oil and its hydrogenate, butterfat on lipid metabo-
lism of hypercholesterolemic rats and to evaluate their
effects on the reproductive system of both sexes.

3
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Review of Literature

1) Effect of dietary fats on serum lipids :

Long time ago, a close relationship was observed
between diet and serum cholesterol in human. The ef-
fects of dietary fats on the serum cholesterol level n
man depend on the relative degree of saturation of their
constituent fatty acids and also the amount of ingested
choiesterol

Although many factors affect the serum lipid le-
vels i man, cholesterol and fat i1 the diet have a most
crucial influence. It has been known that cholesterol gi-
ven with fat i the diet would invariably elevate the se-
rum cholesterol concentration in experimental aniimals
and ultimately produce atherosclerosis (Anistschow
1933).

Laten, Ahrens et al (1954) showed that serum
concentrations of free and estertfied cholesterol and ot
phosphohpids were significantly reduced when plant
fats were substituted 1socalorically for animal fats du-
ring a4 month study. The change was a 20% decrease.
Neutral fat levels showed no signiticant change Body
welghts and caloric intakes were held constant through-
out the expermment.

Beveridge et 3l (1955) reported that 28 4% of the
total calories 1n the form of vegetable fat, caused an
average decrease n total plasma cholesterol of 33mg/
100 ml. The addition of 200 mg of cholesterol led to an
average decrease of 27mg/100 ml. When 58.5% of the
calortes were supplied by animal fat in the form of but-
ter, the plasma cholesterol values creased and then

4

Central Library - Ain Shams University



dropped to the same concentratton at the beginning of
the experiment.

Bronte-Stewart et 2 (1956) stated that changes
in the serum cholesterol levels coincided with changes
ty the intake of fat. Equivalent amounts antmal fats in
the form of butter, beef dripping, beef muscle, and eggs
caused a rise i serum cholesterol. Marine amimal otls
hrad the reverse effect.

Likewise, Keys et 81 (1957) studied the effect of
different fat such as butter fat, corn oil, sunflower ol
and sardine oil on the serum cholesterol levels. They
found that corn oil has the greatest chiolestero! depres-
sing effect of the fats tested.

Ahrens et 31 (1957) demonstrated that serum
lipids can be lowered by mgestion of highly unsatura-
ted oils. The lowest serum lipid levels were when comn
otl, safflower-seed o1l or cottonseed oil constituted the
sole dietary fats. Higher levels were found with all
other fats tested such as tard, coconut oil, butter, cocoa
butter and beef tallow. Use of hydrogenated corn and
cottonseed otls as sole dietary fats resulted in higher
serum hpid levels than the uphydrogenated oils were
ted.

Funch et 3t (1960) investigated the mfluence of
arachis oil, butter and tat mixtures made mto margarine
on male rabbits ted diets containing 20% fat without
added cholesterol. The butter diet induced hypercholes-
terofenua, a grossly fatty liver. The rabbits fed on mar-
garipes and arachis oil had a retatively low content of
cholesterol and B-hpoprotein in the serum.

Pleshkov (1963) reported that a datly mgeston of
sunflower oil { 100 & 50g/day) in addition to a diet con-

Contral | thrarms  Ain Charme | Iniviarcifys



tanning up to 40g of animal fat leads to a rapid drop of
the blood cholesterol tevel dunng the first month of
mgestion. After the ingestion of suntlower was stopped,
the biood cholesterol level again began to mcrease ra-
pidly, theretore in order to mamtain the Jowered choles-
terol level, it 15 necessery to take sunflower ol for a
prolonged time A considerably weaker effect 1s noted
with a daily tngestion of 50g of cottonseed oil.

Brahmanker et 3 (1967) examimed the influence
of difterent fats such as butter, hydrogenated fats, corn,
sesame and groundnut oils on plasma cholesterol, fibn-
nogen platelets and erythroyte sedunentation. In the sa-
turated fat fed groups (butter and hydrogenated fats)
these factors increased greatly, whereas there was only
a nmuld increase 1 the animals recetving unsaturated
tats {vegetable ois). The prolonged mgestion of high
percentage of saturated tat might constitute the patho-
aenesis of atherosclerosis and coronary occlusion.

Moore (1969) studied the eftect of butterfat,
maize oil or various mixtures of the two on rabbits.
After 40 weeks, he observed that the concentration of
cholesterol m the plasma mcreased progressively as the
btitterfat content of the diet was mcreased and the
maize o1l content was decreased. The concentration of
imoteic acid in the plasma cholesteryl esters was
wversely related to the concentration of cholesterol in
plasma.

Plech (1969) reported that there are no signi-
ficant differences m the extent, degree of development
and course of expertmental atlierosclerosts between rats
fed with butter, margarine, Crisco fat or peanut o1l No
correlation between the degree of saturation ot fats con-
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