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Abstract:- Vegetable oils, a major source of lipids form
essential part of the human diet, It is second source of
energy after carbohydrates. Dietary oils high in
unsaturated fatty acids have been correlated with the
incidence of cardiovascular disease.

This study investigated the comparative effects of
some common vegetable oils on lipid profile and liver
function in male wistar rats. 25 male wistar rats were
divided into 5 groups (n=5). Group 1 served as control
and were given rats feed and water only, Groups 2, 3, 4
and 5 served as the test groups and were administered
2ml/kg/day of palm, coconut, olive and soya oils
respectively. All animals had feed and water ad libitum
for 8 weeks. Body weight, relative liver weight, lipid
profile, serum liver enzymes and histopathological
examination of the liver tissue were compared among
different groups. Results revealed a significantly (p <
0.05) elevated body weight in all the groups when initial
and final weight was compared. Group 4 significantly
elevated relative liver weight and triglyceride level, while
group 3 significantly decreased total cholesterol and
LDL-C. However, HDL-C and liver enzymeswere
insignificantly changed in all treated groups compared to
control and with one another. Histopathological
examination revealed a moderate impairment of hepatic
tissues in all the oil treated groups compared to control.
This study concludes that consumption of these vegetable
oils for longer duration increase body weight, and
impairs liver function. Coconut oil however, improved
lipid profile while olive oil showed a therogenic property
than other oils.
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I. INTRODUCTION

Cholesterol is an essential part of cells in the human
body which is required for the formation of new and repair of
older cells (Abuoaet al.,2009). However, increased levels of
cholesterol or triglycerides are most often attributed to
disorders of lipid metabolism (Edem and
Akpanabiatu.,2006). These lipids may also be increased by
some other disease conditions such as diabetes mellitus
(DM), hypothyroidism, kidney and liver disease (Oladapoet
al.,2017). In addition, diets high in fats, which is the basis of
this study also affects serum cholesterol and TG
concentrations (Dauganet al.,2011).
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Edible oils mainly composed of triacylglycerol and
cholesterol form an essential part of the human diet, apart
from adding desirable taste and flavours to human diet, they
are also rich sources of energy for the body’s metabolic
processes second tocarbohydrate (Edem.,2009).They provide
the body with essential fatty acids and fat soluble vitamins
(Bester et al., 2010; Mohammed and Luka., 2013). However,
fats and oils that contain high levels of saturated fatty acids
increase blood cholesterol levelsand hence the risk of
cardiovascular disease (Imafidon and Okunrobo.,2012).
Although oils rich in unsaturated fatty acids are particularly
susceptible tooxidation, intake of food containing oxidized
lipidincrease the concentration of secondaryperoxidation
products in the liver (Nnaet al.,2014).

Palm oilis extracted from the fruit of oil palm
(Elaesisguineensis) is most commonly used cooking oil in
the world (Ebonget al .,1999).

It is rich in mono unsaturated fatty acids, antioxidant
and vitamins (Dauganet al.,2011). Some of its beneficial
effect include reduction in oxidative stress, arterial
thrombosis and arterial blood pressure
(Chandrasekharanetal.,2000). Palm oil is a good source of
carotenoids mainly beta-carotene that gives it the reddish
colour which can make up 0.08% of the crude oil
(Mukherjee & Mitra .,2009).

Coconut oil extracted from coconut (Cocosnucifera) is a
colourless often pale brownish yellow oil,rich in saturated
fats containing medium chain fatty acid mostly lauric,
mystric and palmitic acid(Arleeet al.,2013). Coconut oil have
been shown to inhibit lipo-protein oxidation, and has
hypolipidemic effects. It has also been proven to be
beneficial in hair and skincare, weight loss, increased
immunity and dental care(Sankararaman&Sferra.,2018).
These health benefits have been attributed to the presence of
lauric acid, capric acid and caprylicacid, and the possession
of antimicrobial, antioxidant, antifungal and antibacterial
properties (Marina.,2009).

Soybean oil is derived from the seed of glycine max.It
contains approximately 60% of polyunsaturated fatty acids
(PUFA), 24% MUFA, and 16% of saturated fatty acids
(Mensinket al.,2003, Lawrence.,2013). it has been reported to
improve the blood lipid profile status due to the high level of
PUFA (Warner.,2005).

Olive oil is a yellow-coloured oil, extracted from olive
fruits produced from olive tree (Oleaeuropaea) widely
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cultivated in Mediterranean basin and some Asian parts
(Owen et al.,2000). It consists of mainly monounsaturated
fatty acid (MUFA) including oleic acid and increased
availability of antioxidants which increases the stability of
olive oil (Alhazza, 2007). Some of these antioxidant
micronutrients are polyphenols and squalene that have the
ability to scavenge single oxygen radicals, also it’s fatty acid
composition of may play a role in improving the serum lipid
profile (Bester et al.,2010: Haggaget al.,2014).

Dietary oils remain the major source of lipid in diets.
However, due to the fact that elevated serum concentration of
cholesterol is a major risk factor for coronary artery disease,
it became necessary to investigate the effect of these oils on
lipid profile and liver function in male wistar rats.

Il. MATERIALS AND METHODS

A. Purchase of vegetable Oils

Vegetable oils used for this study including palm oil,
coconut oil, olive oil and soybean oil were purchased from
Nkwo market in Nnewi, Anambra State, Nigeria.

B. Experimental animals

Twenty five male wistar rats weighing 160-190grams
were used for this study. The animals were purchased from
the Department of Physiology Animal House, College of
Health Sciences, Nnamdi Azikiwe University, Nnewi
campus, Nigeria. Ethical approval was obtained for the
progress of this study from the Institutional Animal Ethics
Committee  (NAU/AREC/TEMP/2021/00019).  Animals
handling and treatment conform to the guidelines of the
Nnamdi Azikiwe University Animal Research Ethics
Committee (NAU-AREC) for laboratory animal care and use.

C. Experimental design

Animals were randomly grouped into 5 (n = 5), after
which they were allowed to acclimatize for 2 weeks. All
animals were allowed access to food and water ad libitum
and 12 hours light/dark cycle.

Group 1 served as control and were served food and
water only, group 2 palm oil - treated group were
administered 2ml/kg/day of palm oil, group 3 coconut oil -
treated group were served 2ml/kg/day coconut oil, group 4
olive oil -treated group were served 2ml/kg/day olive oil,
group 5 soybean oil - treated group were served 2ml/kg/day
soybean  oil. All the oils were administered through
oralgavage for 8 weeks. Initial and final measurements of
bodyweight were recorded.

D. Collection of Blood and Liver Samples
At the end of 8 weeks, The rats were subjected to an
overnight fast after which they were anesthesizedusing
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chloroform vapour (soaked in cotton wool) and blood
collected by cardiac puncture. The samples were collected
(using 5mls syringe) into plain capped containers without
anticoagulant. The liver were harvested, weighed and placed
in 10% formalin for histopathological analysis.

E. Serum analysis

The serum total cholesterol TC level was estimated by
enzymatic colorimetric method described by Naito, (1984).
The serum high density lipoprotein cholesterol HDL-C level
was estimated by precipitation and CHOD-POD enzymatic
colorimetric reaction, according to the method described by
Grove, (1979) and Naito, (1984). The serum triglycerides TG
level was estimated by GPO-POD enzymatic colorimetric
reaction, according to the method described by Fossatiet al.,
(1982).

The Low density lipoprotein cholesterol LDL-C was
estimated, according to the method described by
Friedewaldet al., (1972).

LDL-cholesterol (mmol/L) = Total Cholesterol — (HDL-C +
VLDL-C)
VLDL-cholesterol = Triglyceride/2.2.

Serum Aspartate amino transferase AST and Alanine
aminotransferase ALT were determined using the
spectrophotometric  method  of  Bergermeyeret al.,
(1978).While Alkaline phosphatase ALP was assayed using
the spectrophotometric method of Schlebuschet al., (1974).

F. Histological examination

Histopathological examination was done using the
method of Humason (1962). The liver tissues were fixed in
10% neutral formalin, dehydrated, embedded in paraffin,
sectioned and stained with hematoxylinand eosin.

G. Statistical Analysis

All data are represented as mean + SEM. One — way
analysis of variance (ANOVA) was used for analysis of
Differences between groups, followed by least square
difference (LSD) post hoc, for multiple comparison, student
t-test was used for body weight comparison within groups
using SPSS software version 20. Significant difference was
employed at P < 0.05.

Il. RESULTS

A. Comparative Effect of the various vegetable oils on body
weight of the rats
There was a significant(p>0.05) increase in weight gain
between the initial and final body weight in all the vegetable
oil treated groups and the control.

S/No Treatment

Initial weight(gm)

Final weight(gm)

1 Control 176.00+6.20% 220.00+11.9°
2 Palm oil 188.40+3.512 228.68+6.52°
3 Coconut oil 192.00+6.332 227.70+4.65°
4 Olive oil 187.20+5.85% 224.22+2.89°
5 Soya oil 188.20+4.032 222.06+4.93°

Table 1: Effect of the various vegetable oils on initial and final body weights
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Values are meantSEM, n=5. Mean on the same row
with different

letter superscript are statistically significant(P<0.05).
Data analysis was done using paired t-test
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B. Comparative Effect of the various vegetable oils on
relative liver weight of the rats
The relative Liver weight wasn’t significant when the
vegetable oil treated groups were compared to the control.
However group 4 was significantly increased(p<0.05) when
compared with group 2 and 3.

S/INo Treatment Relative liver weight
1 Control 0.031+0.0019%
2 Palm oil 0.027+0.00212
3 Coconut oil 0.026+0.00322
4 Olive oil 0.036+0.0026°
5 Soya oil 0.028+0.0035%

Table 2: Effect of the various vegetable oils on relative liver weight

Values are meantSEM, n=5. Mean on the same
column with different

letter superscript are statistically significant(P<0.05)

C. Comparative Effect of the various vegetable oils on lipid
profile of the rats
On Total cholesterol there was no significant difference
in groups 2, 4 and 5. However, group 3 significantly reduced
when compared with the control (P>0.05). No significant
difference was recorded when TC level was compared
among the oil treated groups.

On TG levels, no significant difference was recorded in
all the various oils groups when compared with the control
(P<0.05). However, group 4 showed a significant increase
when compared to group 3.

No significant difference was recorded on HDL-C in
the various oils treated groups (groups 2-5) when compared
with control (P>0.05). Also, when compared among the
different oils treated groups.

On LDL-C there was no significant difference in
groups 2, 4 and 5 while group 3 had a significant reduction
when compared with the control (P<0.05).

S/No Treatment TC (mmol/L) TG (mmol/L) HDL-C (mmol/L) LDL-C (mmol/L)
1 Control 3.67+0.332 0.78+0.05%¢ 0.82+0.06 2.50+0.35%
2 Palm oil 2.96+0.20%® 0.71+0.04%c 0.92+0.09 1.72+0.10%
3 Coconut oil 2.73+0.24° 0.67+0.07° 0.86+0.07 1.55+0.28°
4 Olive oil 2.89+0.28%® 0.85+0.06° 0.81+0.05 1.69+0.27%
5 Soya oil 3.18+0.33® 0.68+0.07%¢ 0.88+0.07 1.95+0.38%

Table 3: Comparative Effects of Various vegetable oils on Lipid Profile of the rats

Values are mean+SEM, n=5. Mean on the same
column with different letter superscript are statistically
significant (P<0.05)

D. Comparative Effect of the various vegetable oils on liver
enzymes of the rats
On liver enzymes there was no significant difference in
serum ALT, ALP and AST level in all the various oil treated
groups (groups 2, 3, 4, and 5) when compared with the
control (P>0.05) and among the various oil treated groups.

S/No Treatment ALT ALP AST
1 Control 7.50+1.6 54,25+5.5 11.00+1.0
2 Palm oil 6.00+2.1 51.33+6.4 8.67+1.5
3 Coconut oil 9.25+1.6 59.25+9.8 9.00+1.5
4 Olive oil 8.25+0.6 63.25+11.2 10.25+0.8
5 Soya oil 7.75%2.1 67.75+9.6 9.25+2.1

Table 4: Effects of Various vegetable oils on Liver enzymes

Values are expressed as mean+SEM, n=5.
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Plate 1: Photomicrographic representation of liver of group 1
(control) showing a normal hepatic architecture with Portal
triad(PT) and hepatocyte(H) (x400) (H&E).

Plate 2: Photomicrographic representation of the liver of group
2 (palm oil administered )rats showing a moderate intra hepatic
inflammation(IHI) and mild intra hepatic hemorrhage(IHH)
(X400 H & E).

Plate 3: Photomicrographic representation of the liver of
group 3 (coconut oil administered )rats showing a moderate
Portal inflammation(Pl) and congestion of the portal
vein(CPV) (X400 H & E).
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Plate 4: Photomicrographic representation of the liver of
group 4(olive oil administered )rats showing a moderate
vacoulation, intra hepatic inflammation(IHI) and mild extra
vasation of the red blood cells(VRBC) (X400 H & E).

Plate 5: Photomicrographic representation of the liver of
group 5 (soyabean oil administered )rats showing a
moderate Intra hepatic inflammation(Pl) and fibrosis(F)

(X400 H & E).

IV. DISCUSSION

The amount and type of fat contained in a diet has long
been linked with the risk of Coronary Heart Disease
(CHD),with saturated fats adversely affecting health while
polyunsaturated fats have protective factors. (Nnaet
al.,2014). The Wister rats used were strictly males since it
was reported that female sex hormones (17-Bestradiol) has a
lowering effect on the plasma cholesterol concentration
(Mohammad & Luka.2013).

The present study investigated the comparative effects
of some common vegetable oils on lipid profile and liver
function of male wistar rats.

The present study revealed a significant increase
between the initial and final body weight of all the groups,
this is in consistent with the report of Oladapoet al.,(2017)
who recorded a significant increase in soya and olive oil fed
rats, Dauganet al., (2011) earlier reported that red palm olein
and coconut oil caused an increase in body weight of the
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rats, Stroheret al., (2020) also recently reported an increase
in bodyweight of rats fed with coconut oil. The increase in
body weight observed in this study may be due to the
palatability of the various oils leading to increased food
intake and weight gain (Dauganet al., 2011). There was no
significant difference in the relative liver weight in the
various oil treated groups when compared with the control.
However there was a significant increase in group 4 (olive
oil treated group) when compared with group 2 (palm oil
treated group) and group 3(coconut oil treated group).This
tallies with the report of Imafidon and Okunrobo.,(2012)
who reported an increase in liver weight of diabetic rats
treated with olive oil. According to Orisakweet al.,(2003) an
increase or decrease in absolute or relative organ weight
after administration of a chemical or substance is an
indication of the toxic effect of the substance.

Liver enzymes are a useful tool in determination of
liver function. They are usually increased in acute
hepatoxicity but tend to decrease with prolonged
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intoxication due to hepatic damage (Imafidon and
Okunrobo., 2012).

Changes in serum enzymes levels are often early
determinant of tissue damage either by toxicant or in disease
conditions. Serum alkaline phosphate, alanine amino
transferase and as partate aminotransferase are liver
biochemical markers. Therefore, increases in ALT activity
are always due to hepatocellular damage and it is usually
accompanied by AST activity (Sekaret al.,1990).

The present study revealed that the mean ALT, AST
and ALP in all the various oil treated groups were similar to
one another although ALP was increased compared to the
control. Previous reports by Imafidon and Okunrobo.,
(2012) showed an increase in ALT in rats treated with palm
oil and increase in AST in rats treated with coconut oil while
Mohammed and Luka., (2013) reported a decrease in ALP
and AST in coconut oil fed rats, also Ramadan et al., (2019)
reported a decrease in AST in coconut oil fed rats. However,
increase or decrease in serum liver enzymes can be
attributed to level of liver toxicity (Imafidon and
Okunrobo.,2012). The insignificant difference observed in
this study may be due to the long term treatment.

Atherosclerosis is characterized by elevated TG and
TC which are risk factors that cause deposition of fats on the
inner lining of blood wvessels, resulting in endothelial
dysfunction, chronic vascular inflammation, dyslipidemia,
plaque formation and eventually cause thickening and
narrowing of the arteries (Peng., 2013). The present study
revealed no significant difference in Total cholesterol in
groups 2, 4 and 5 while group 3 had a significant decrease
when compared with the control, this tallies with reports of
Mohammed and Luka.,(2013) and Nnaet al., (2014)who
reported a significant decrease in coconut oil fed rats. The
ability of coconut oil to decrease TC seen in this study may
be attributed it’s antioxidants content like polyphenols such
as ferulic acid, vanillic acid and quercetin (Narayanankuttyet
al.,2018; Santararaman and Sferra.,2018; Arlee et al.,2013).
The present study revealed no significant difference in
triglyceride level in all the oil treated groups when
compared with the control. However, group 4 caused a
significant increase in triglycerides when compared with
group 2 and 3, this is in contrast with reports of Oladapo et
al., (2017) who previously reported that olive oil had lowest
triglycerides level in diabetic treated rats than red palm olein
and soya oil, Amir et al.,(2015)earlier reported a decrease in
TG in olive ail treated hyperlipidemic subjects. The increase
in triglycerides observed in this study may due to the fatty
acid contents of the olive oil which suggest its atherogenic
property since increased serum triglyceride is a risk factor
for development of atherosclerosis.

The results from the HDL-C in all the oil treated
groups (group 2-5 )when compared with the control as well
as when compared among the various oil treated groups
were similarly higher except olive oil group which was
reduced. High concentrations of HDL indicate a cardio
protective effect. The mechanism that triggers this effect
may be different depending on the characteristics of each
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oil (Jaarin et al.,2015). Based on our findings, however,
the vegetable improved HDL values except olive oil.

The present study revealed no significant difference in
the LDL-C level in groups 2,4 and 5 while group 3 caused a
significant decrease in LDL-C when compared to the
control, this is in consistent with the report of Mohammed
and Luka.,(2013) and Nnaet al.,(2014) which was attributed
to its content as reported by Prasad et al., (2016) coconut oil
contains medium chain fatty acids which do not have
cardiovascular risk and also it’s polyphenols content
(Narayanankuttyet al.,2018). While Dauganet al.,(2011);
Stroheret al.,(2020) reported that coconut oil had a
significant increase in LDL-C and is associated with risk of
cardiovascular disease due to its high content of saturated
fatty acids.

This study conclude that consumption of these
vegetable oils for longer duration increased body weight,
and impairs liver function by distorting the liver
architecture. Coconut oil however, improved lipid profile
while olive oil proved to be moreatherogenic than other oils.
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