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ABSTRACT
Objectives: To investigate the lipid profile and oxidative stress status in vegetarians and
non-vegetarians.
Methodology: Fifty healthy volunteered adults, 25 vegetarians and 25 non-vegetarians (meat
eaters) ages 20-50 Years from Babcock University community were recruited for this study. Venous
blood sample was collected pre meal and two hours post-prandial for biochemical assay. We
assayed for the plasma levels of total cholesterol, triglyceride, LDL-cholesterol, HDL-cholesterol,
protein content, superoxide dismutase (SOD), catalase (CAT), glutathione s-transferase (GST),
reduced glutathione (GSH). Data collected were subjected to statistical analysis using the Student’s
t-test and One way ANOVA with the aid of SPSS for windows version 14.0. P<0.05 was considered
statistically significant.
Results: Lipid profile analysis showed non-vegetarians to be significantly higher (P<0.05) in total
cholesterol, triglycerides, LDL-cholesterol and HDL-cholesterol than vegetarians respectively.
Plasma protein concentration was significantly higher (P<0.05) in vegetarians (1.23 ± 0.29; 1.22
± 0.18) than non-vegetarians (0.83 ± 0.09; 0.84 ± 0.17) in pre and post meal respectively.
Furthermore, plasma superoxide dismutase (0.25 ± 0.72; 0.35 ± 1.60) and catalase activities
(0.04 ± 0.00; 0.01 ± 0.27) were significantly reduced (P<0.05) in vegetarians than SOD (0.93 ±
1.80; 0.63 ± 1.52) and CAT (0.08 ± 0.24; 0.02 ± 0.05) in non-vegetarians in pre and post meal
respectively. More so, non-vegetarians expressed a higher level of reduced glutathione (0.05 ±
0.00) post meal than vegetarians (0.02 ± 0.00). Glutathione S-transferase activity was found to
be higher in vegetarians (460.28 ± 44.77) than non-vegetarians (100.61 ± 79.28) after meal.
Conclusion: Vegetarians may have lower lipid and oxidative stress status than non-vegetarians.
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INTRODUCTION

Oxidative stress is a condition caused by an imbal-
ance between the production of free radicals and/or
reactive oxygen species (ROS) and antioxidants in
favour of the ROS, potentially leading to tissue dam-
age.1,2 ROS are involved in various related physiologi-
cal processes and diseases such as aging,3 cancer4

and atherosclerosis.5
Free radicals are highly reactive molecules that are

capable of independent existence possessing an ex-
tra unpaired electron(s) in its outermost orbital.6 It is
often produced in the body as product of oxidation



during normal metabolic functions, inflammatory
processes or introduced from the environment. For
example, when cells use oxygen to generate energy,
free radicals are produced as a consequence of ad-
enosine triphosphate (ATP) production by the mito-
chondria. They are inherently unstable since they con-
tain an extra energy in their molecular structure which
causes them to react instantly with key organic sub-
strates such as lipids, proteins, and DNA. Oxidation
of these biomolecules can damage them, disturbing
normal functions and may contribute to a variety of
disease states.7 There are numerous types of free radi-
cals that can be formed within the biological system,
but the most common types are: reactive oxygen spe-
cies (ROS) and reactive nitrogen species (RNS) and
examples are: superoxide anion, hydroperoxyl radi-
cal, peroxyl radical, alkoxyl radical, hydroxyl radi-
cal, hydrogen peroxide, hypochlorite, hypochlorous
acid, Ozone, Singlet oxygen and Nitric oxide, Nitro-
gen dioxide, peroxynitrite, peroxynitrous acid,
dinitrogen trioxide, nitryl chloride, nitronium ion,
alkylperoxynitrite, nitrosothiols respectively.8

Antioxidants are molecules that can neutralize free
radicals by accepting or donating an electron(s) to
eliminate the unpaired condition. Consequently, an
antioxidant molecule becomes a free radical in the
process of neutralizing a free radical molecule to a
non free radical molecule. However, antioxidant mol-
ecule will usually be a much less reactive free radical
than the free radical neutralized. An antioxidant mol-
ecule may be very large (allowing it to “dilute” the
unpaired electron), it may be readily neutralized by
another antioxidant or it may have another mecha-
nism for terminating its free radical condition.6 The
majority of the antioxidant activity is due to the pres-
ence of flavones, isoflavones, flavonoids, anthocya-
nin, coumarin lignans, catechins and isocatechins in
plant and plant products.9

The human diet contains many compounds of oxi-
dant and antioxidant nature.10 Among these diets,
vegetarian diet is the richest in dietary antioxidants.
Studies over the years have revealed that plants are a
rich source of phyto-nutrients,11 vitamins C & E and
carotenes11,12 as well as micronutrient such as sele-
nium, iron, copper, zinc, and manganese which are
co-factors for optimum catalytic activity of enzymes.11

It is important to note that there are some plant com-
pounds which act as potential oxidants, including a
variety of quinones, capable of redox cycling, and sub-
strates for enzyme systems which generate oxidants.13

Vegetarian have been broadly classified into three
diet types, these are: Restricted or total vegetarians
with no animal product in their food (they are also

called vegans); lacto vegetarians which include only
milk and diary products in their diet and lacto-ovo
vegetarians which also allows the inclusion of egg.14

Diet associated with non-vegetarians (meat-eaters)
also offers some benefits such as protein-rich and calo-
rie dense nutrients. It is also a rich source of vitamin B
complex, especially B12 which is not available in plant
foods. The occurrence of cardiovascular diseases, obe-
sity, high blood pressure and high blood cholesterol
levels is found to be greater among non-vegetarians
owing to the high concentration of saturated fatty
acids in animal food.15

Studies suggest that the association between cho-
lesterol high serum levels and the prevalence of arte-
rial diseases, especially atherosclerosis, may cause,
among other problems myocardial infarction and ce-
rebral vascular accidents.16-17 Recent evidence has
suggested that increased cholesterol levels have also
been found to be a risk factor for Alzheimer disease.18

Cholesterol is transported in the blood by lipopro-
teins. Among them are: very low density lipoproteins
(VLDL), low density lipoproteins (LDL), and high
density lipoproteins (HDL). Differently from VLDL
and LDL, HDL does not contain the apolipoprotein
B-100, which is recognized by the tissues. It is respon-
sible for reverse transportation of cholesterol from
tissues to the liver,19 and therefore helps protect indi-
viduals against lipid related diseases. Therefore, if an
individual reports high ratio between high density
and low density lipoproteins, the probability of de-
veloping atherosclerosis is significantly reduced.20 Ac-
cording to the Vahit Study (Veterans Affairs High
Density Lipoprotein Cholesterol Intervention Trial),
a 1 mg/dl HDL reduction results in 3-4% increase in
coronary artery disease prevalence. High levels of trig-
lycerides have also been associated with higher preva-
lence of coronary diseases from atherosclerosis.20

In the present study, attempt was made to test the
hypothesis that vegetarians may experience
longetivity and reduced health risk than meat eaters
by evaluating the levels of the various lipid profile
biomarkers and oxidative stress status in vegetarians
and non- vegetarians.

METHODOLOGY

A total of fifty healthy volunteered adults, 25 veg-
etarians and 25 non-vegetarians (meat eaters) ages
20-50 years from Babcock University community were
recruited for this study. Whole blood samples (5 ml)
from subjects were drawn with syringe through
venipunture pre meal or fasting (at least 8-12 hours
from the last meal) and two hours post meal (post-
prandial). Blood samples were stored in lithium hep-
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arin (LiH) bottles to avoid clotting and immediately
centrifuged at 4000 rpm for five minutes to obtain
plasma and stored at 4oC to maintain optimum en-
zyme activity. The plasma protein content was deter-
mined by Lowry’s method using Bovine Serum Albu-
min (BSA) as standard.21 Plasma total cholesterol, trig-
lyceride and high density lipoprotein (HDL) were
measured by enzymatic colorimetric method using
Randox kits. The concentration of low density lipo-
protein (LDL) cholesterol was calculated by the for-
mula of Friedwald et al.22 Superoxide dismutase (SOD)
activity in plasma was determined by the method of
Mistra and Fridovich.23 0.5 ml plasma was diluted in
4.5 ml of distilled water (1:10) dilution factor. An ali-
quot of 0.2 ml of diluted plasma sample was added to
2.5 ml of 0.05 M carbonate buffer (pH 10.2) to equili-
brate in a spectrophotometric curvette and the reac-
tion was started by addition of 0.3 ml of freshly pre-
pared 0.3 mM epinephrine. The reference curvette con-
tained 2.5 ml of carbonate buffer, 0.3 ml of substrate
(adrenaline) and 0.2 ml of distilled water. The in-
crease in absorbance at 480 nm was monitored every
30 seconds for 150 seconds.
Increase in absorbance per minute =  A1 – A0

2.5
Where A0 = absorbance after 30 seconds

A1 = absorbance after 150 seconds
% inhibition = 100 – 100 x Increase in absorbance

for substrate
Increase in absorbance of blank

One unit of SOD activity was given as the amount
of SOD necessary to cause 50% inhibition of the oxi-
dation of adrenaline and SOD  levels were expressed
as units/mg protein.

Catalase (CAT) activity was determined        accord-
ing to the method of Sinha.24 The assay mixture con-
tained 4 ml of H2O2 solution and five ml of phosphate
buffer, pH 7.0 in a 10 ml flat bottom flask. One ml of
diluted plasma sample was rapidly mixed with the
reaction mixture by a gently swirling motion at room
temperature. Immediately, 1 ml portion of the reac-

tion mixture was withdrawn and blown into two ml
dichromate/acetic acid reagent at 60 s interval and
optical density was measured using SpectrumLab
752S uv-visible spectrophotometer at 570 nm. CAT
activity was expressed as moles of H2O2 consumed/
min/mg protein. Plasma samples were also assessed
for the level of reduced glutathione (GSH) Sedlak and
Lindsay;25 Jollow et al.,26 and glutathione S-transferase
(GST). Data collected were subjected to statistical
analysis using the Student’s t-test and One way
ANOVA with the aid of SPSS for windows version
14.0. P<0.05 was considered significant.

RESULTS

The experimental analysis showed that the  total
cholesterol, triglycerides, HDL-cholesterol and LDL-
cholesterol were significantly reduced (P<0.05) among
vegetarians than non-vegetarians in pre and post
meals (Table-I). Plasma  protein concentration was
significantly elevated (P<0.05) in vegetarians (1.23 ±
0.29; 1.22 ± 0.18) than non-vegetarians (0.83 ± 0.09;
0.84 ± 0.17) in pre and post meal respectively. Super-
oxide dismutase (0.25 ± 0.72; 0.35 ± 1.60) and catalase
(0.004 ± 0.00; 0.01 ± 0.27) were significantly reduced
(P<0.05) in vegetarians than SOD (0.93 ± 1.80; 0.63 ±
1.52) and CAT (0.08 ± 0.24; 0.02 ± 0.05) non-vegetar-
ians in pre and post meal respectively. Furthermore,
non-vegetarians (993.00 ± 52.50) showed a higher sig-
nificant (P<0.05) level of GST pre meal than vegetar-
ians (132.15 ± 92.48), although post meal GST level
was higher (P<0.05) among vegetarians (460.28
±44.77) than non-vegetarians. GSH level was signifi-
cantly higher (P<0.05) in non-vegetarians (0.05 ± 0.00)
post meal than vegetarians (0.02 ± 0.00) (Table-II).

DISCUSSION

Key et al.27 reported that vegetarian diets contain a
variety of proven health benefits.  Vegetarian diets
significantly reduces the rates of obesity, coronary
heart disease, hypertension, type II diabetes, diet re-
lated cancers, diverticular disease, constipation and
gall stones.
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Table-I: Mean and standard deviation levels of plasma lipid profile in vegetarians and non-vegetarians.
Parameters Before meal After meal Before meal After meal

non-vegetarians‡ non-vegetarians‡ vegetarians vegetarians

Total cholesterol (mg/dl) 209.76±20.54† 247± 20.10 125.65±49.04 163.3±20.55

Triglyceride (mg/dl) 86.60±35.88 107.06±44.70 68.35± 44.15 83.80±30.66

HDL-cholesterol (mg/dl) 52.23± 04.91 57.86±02.80 45.55± 16.00 36.95±14.10

LDL-cholesterol( mg/dl) 140.13±20.38 167±60.20 66.50 ± 39.68 109.60±20.58

† indicates mean ± standard deviation     ‡ indicates significant difference (p<0.05)



In this present study, lipid profile analysis  result
showed the level total cholesterol, triglyceride (TG),
HDL-cholesterol, LDL-cholesterol were significantly
higher among non-vegetarians in pre and post meals.
This is in agreement with other lipid profile studies
that concluded that individuals under vegetarian di-
ets have lower lipid blood levels, especially total cho-
lesterol, LDL, as well as triglycerides, as compared to
individuals who eat meat.28-30 Thus, high TG observed
among the non-vegetarian might be as a result of the
high concentration of saturated fatty acid in animal
fat ingested.

Furthermore, free radicals and oxidative stress have
often been implicated to contribute towards the pa-
thology of lipid related diseases causing an alteration
in normal metabolic processes. The high plasma pro-
tein concentration in vegetarians pre and post meal
compared with those of non vegetarians indicates a
possible reduction in the generation of ROS that might
interfere with protein synthesis and induction.31 The
elevated activities of superoxide dismutase and cata-
lase in non-vegetarians pre and post meal could be
attributed to their increased synthesis due to the in-
duction. These enzymes are often induced in response
to signals of oxidative stress,31 which may have re-
sulted from the high concentration of saturated fatty
acid from animal fat consumed by non-vegetarians.
Glutathione directly quenches ROS such as lipid per-
oxides, and also plays a major role in xenobiotic me-
tabolism,6 this may have been responsible for the in-
creased level of GSH in plasma of the non-vegetar-
ians post meal in response to the elevation of free radi-
cals or reactive species from. The increase GST level
observed among the vegetarians correlates with the
increase in the level of GSH as GSH serves as sub-

strates for GST. GST also protects against ROS, and is
induced in response to increased oxidative stress.32

CONCLUSION

Results obtained from this study indicate that there
were reduced lipid content and oxidative stress sta-
tus in vegetarians compared with non-vegetarians.
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