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Abstract

The study was conducted in Ninava governorate to show the evaluation of
oxidants, antioxidants and some biochemical parameters in vegetarianisms and ova-
lacto vegetarianisms parameters which include: vitamin E, vitamin A, [B-carotene,
vitamin C, ceruloplasmin (Cp), total protein, albumin, calcium, total bilirubin, uric
acid, creatinine, total iron binding capacity (TIBC), iron, glutathione(GSH),
malondialdehyde (MDA), peroxynirate (ONOOQO"), cholesterol, glucose, glutathione
S-transferase (GST) . The study included (182) persons represented in three groups
(Male and nonsmokers): the first group as a vegetarianism (54), the second group
represented for ova-lacto vegetarianisms (62) and the three group omnivores (Non-
vegetarianisms) (66) .

The results showed a significant increase in vegetarianisms in comparison
with non-vegetarianisms for: vitamin E, vitamin A, B-carotene, vitamin C, total
protein, albumin, calcium, TIBC, GSH and glucose. While a significant decrease in
total bilirubin, MDA, ONOO’, cholesterol, GST and body mass index(BMI). The
results also showed a significant increase of ova-lacto vegetarianism in: vitamin E, j3-
carotene, vitamin C, GSH and glucose when compared with non-vegetarianisms.
While a significant decrease in: Cp., total protein, calcium, TIBC, MDA, ONOQO",
GST and BMI. On the other hand, the results revealed a significant increase of
vegetarianism most antioxidants when compared with ova-lacto vegetarianisms, while
a significant decrease in oxidants compounds

In conclusion, vegetarianisms and ova-lacto vegetarianisms persons had an
increase (Vegetarianism Especially) antioxidants levels compared with omnivores
leading to a decrease in their oxidative stress, disease and its complication from
oxidants.

Keywords: Vegetarianisms, Ova-lacto vegetarianisms, Antioxidants, Oxidants.
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Introduction regimen are called  ovo-lacto
Evidence that diet is a key vegetarians(or Lacto-ova vegetarians)
environmental factor affecting the (ovo = egg; lacto = milk) and degree
incidence of many chronic diseases is three is a diet for people who eat
overwhelming'” Antioxidant absolutely no foods of animal origin.
substances in such a diet enhance the Vegetarians who eat only plant foods
DNA, protein and lipid protection by are called vegans®* |
increasing the scavenging of radical Organisms are continually
oxidative species that occur during exposed to a number of reactive
metabolic reactions. The a imbalance oxygen species (ROS) and reactive
between the amount of “unhealthy” nitrogen species (RNS) that react with
and “healthy” food Ileads to the intracellular  lipids, proteins, and
accumulation of oxidants damage, nucleic acids, leading to loss of
initiating DNA instability and inducing biological function, various forms of
cancer development® . ROS/RNS are present as pollutants in
Three degrees of vegetarianism the atmosphere, are formed during
present, each one distinguished by exposure to irradiation, or occur as by-
what’s allowed in addition to fruits, products of normal  metabolic
grains and veggies; degree one is a processes and in inflammatory, drugs
plant-based diet for people who don’t and other chemicals also can increase
eat meat but do eat fish and poultry or formation of oxidants compounds
just fish, degree two is a plant-based (ROS and RNS in cells. Whereas
diet for people who don’t eat meat, organisms contain numerous
fish, or poultry but do eat other animal antioxidants  that can  convert
products such as eggs and dairy ROS/RNS to inactive derivatives, their
products. Vegetarians who follow this antioxidant efficiency dependent on
478
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their intracellular concentrations and
on the rates of ROS/RNS generation,
which depends on the magnitude of the
oxidative  stress® Antioxidant
substances in diet enhance DNA, lipid
and protein protection by increasing
the scavenging of free radicals'® .
Because of increased
vegetarians with increased the poor in
Iraq after occupation in (9/4/2003), an
attempt to show the evaluation of

oxidants, antioxidants and some
biochemical parameters in omnivores,
vegetarianisms and ova-lacto
vegetarianisms in Ninava governorate.
Materials and Methods

The study included (182)
persons (Male and nonsmokers)

classified in three groups: the first
group as a vegetarianism (n=54), the
second group represented for ova-lacto
vegetarianisms (n=62) and the three
group non-vegetarianisms (Omnivores)

477490 jpmally B 222} 2013 LiasSl ahel dihagl) 2,80 jall Alsnall

(n=66) .For venipuncture, 10 ml sterile
syringes equipped with (22G x 1.25)
syringe needles were used and put of
blood in dry and clean plain tube. After
coagulation, it was centrifuged at 4,000
x g for 15 minute. Serum was
transferred into plain tube equipped
with tight-fitting caps by disposable
tips, then stored at —20 °C " until use.

Kits for determination of total
Protein, albumin, calcium, total
Bilirubin, iron,Total Iron Binding
Capacity(TIPC), Glucose, Cholesterol,
were obtained from BIOLABO Kkits,
France, But other biochemical
parameter (vitamin E, Vitamin A , B-
carotene, vitamin C, ceruloplasmin
(Cp.), malondialdehyde  (MDA),
glutathione(GSH), peroxynitrate, uric
acid and creatinine and glutathioneS-
transferase (GST)) determination used
manual methods (Table 1).

Table 1: Methods used to determination of biochemical parameters.

No. Parameters Method used
measured

1 Vitamin E Emmerie-Engel reaction™

2 Vitamin A Needld-Pearson method"”

3 B-carotene Needld-Pearson method®

4 Vitamin C 2,4-dinitrophenylhydrazine derivatization method" "

5 Cp. p-Phenylenediamine oxidase method"'"

6 Total protein Biuret methods'"”

7 Albumin Bromocresol green mthod(dye binding method)

8 Calcium Methylthymol blue method"”

9 Total bilirubin Diazo method"

10 Uric acid Phosphotungstic acid method"®

11 Creatinine Jaffé method” "

12 TIBC Ramsay method""?

13 Iron Bathophenanthroline method"”

14 GSH Modified procedure utlilizing Ellman’s reagent. "’
15 MDA Thiobarbituric acid method””

16 Peroxynitrate Modified procedure™”

17 Cholesterol Cholesterol estrase methods"*”

18 Glucose Glucose oxidase method™”

19 GST 1-chloro-2,4-dinitrobenzene(C DNB)conjugation"”

For determination of Body Mas
weight (kg)/height’(m*) ¢ .

s Index (BMI) calculated using the formula as
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Results and Discussion
1- Compared of vegetarianism
with non-vegetarianism
group(omnivores):

The results of biochemical
parameters for vegetarianism and non-
vegetarianism group were listed in
Table (2).

The  results showed a
significant increased in: vitamin E
(P=0.041), vitamin A (P=0.03), B-
carotene  (P=0.022), vitamin C
(P=0.0001), total protein (P=0.034),
albumin (P = 0.047), calcium
(P=0.035), TIBC(P=0.042), GSH
(P=0.0001) and glucose (P=0.01).

Iraqi National Journal of Chemistry, 2013, volume52,477-490
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cholesterol (P=0.045), GST(P=0.033)
and BMI (P=0.045) which were similar
to other reported results (26, 27, 28, 29, 30,
31, 32, 33)

Vegetarian dietary practices
have been associated with many health
benefits, including lower death rates
from ischemic heart disease, diabetes,
and certain forms of cancer® ** and
lower  risks of  dyslipidemia,
hypertension, and obesity®® . Most
vegetarians have higher intakes of fruit
and  vegetables, dietary fiber,
antioxidant nutrients, phytochemicals,
and folic acid than do nonvegetarians,
and lower intakes of saturated fat and

While a significant decrease in cholesterol ©”, which have been
vegetarianisms when compared with related to lower risk of chronic
non-vegetarianisms for: total bilirubin disease®®
(P=0.0306), MDA (P=0.0001),
Table 2: The biochemical parameters of vegetarianisms and non-
vegetarianism.
Non-vegetarianism Vegetarianism t-test
Parameters (n=66) (n=54)
Mean SD Mean SD P-value
Age (year) 30.04 1.54 34.1 1.91 0.11
B.M.I (k.g./m°) 24.43 1.01 23.45 1.21 0.045%
Vit.E (mg/dl) 1.14 0.09 1.88 0.11 0.041*
Vit.A (ng/dl) 47.66 3.1 56.49 8.3 0.03*
B-carotene (ug/dl) 59.08 8.6 84.47 11.18 0.022%*
Vit.C (mg/dl) 0.77 0.07 1.09 0.09 0.0001 **
Cp. (mg/l) 145.29 14.05 112.9 10.56 0.6
T.p. (gm/dl) 5.03 0.24 5.93 0.17 0.034*
Alb. (gm/dl) 3.92 0.1 4.74 0.16 0.047*
Calcium (mg/dl) 9.20 0.19 10.07 0.69 0.035*
Total Bilir. (mg/dl) 0.32 0.01 0.24 0.02 0.036*
Uric acid (mg/dl) 4.94 0.1 4.87 0.18 0.431
Creatinine (mg/dl) 3.66 14 2.75 0.11 0.442
TIBC (pg/dl) 290.97 35.37 415.32 84.64 0.042*
Iron (mg/l) 1.27 0.23 1.52 0.21 0.411
GSH (umol/l) 10.84 0.73 15.8 0.4 0.0001**
MDA (pmol/l) 14.46 2.04 5.01 0.35 0.0001 **
Peroxynitrate 98.64 7.05 77.45 6.23 0.018*
Cholesterol (mg/dl) 181.97 7.00 163.87 5.14 0.045*
Glucose (mg/dl) 67.62 3.72 82.99 7.05 0.01%*
GST(UN 36.12 6.12 19.29 3.16 0.033*

* Different Significantly at p <0.05.
** High Significantly at p < 0.0001.
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Oxidative stress, antioxidant
status and their relation to diet is a
subject of interest in recent years ©°).
In vegetarianism a high levels of
antioxidants compounds (vitamin E,
vitamin A, [-carotene, vitamin C,
albumin and GSH) compared to non-
vegetarianism were observed and these
are give protection against the oxidants
compounds for vitamin E is an
efficient antioxidant and nonenzymatic
terminator of free radical chain
reactions*”’ . When Vitamin E donates
an electron to a lipid peroxy radical, it
is converted to a free radical form that
is stabilized by resonance™" .
Carotenoids is a term applied

to P-carotene these compounds can
exert antioxidant effects, as well as
quench singlet '0, (singlet oxygen).
The relative efficiency of individual
species at preventing lipid peroxidation
chain reactions. Beside of the
carotenoid radicals can be reduced by
both a-tocopherol and ascorbic acid,
which might account for the observed
synergistic interactions between these
glzr)ee important vitamins (A, C, and E)

Albumin , one of the most
important protein in human plasma, is
able to bind to Cu"" tightly and with
iron weakly. Copper bond to albumin
is still effective in generating radicals
species (Hydroxyl radicals) in the
presence of hydrogen peroxide by
Fenton reactions. Therefore increasing
it to protect human from oxidants
compounds formation “* |

Increase  of  calcium in
vegetarians because increasing
consume enough leafy greens, which
are sources of abundant calcium. Some
sources of calcium include collard
greens, bok choy, kale, and turnip
greens. Spinach, swiss chard and beet
greens are high in calcium, but the
calcium is bound to oxalate and
therefore it is poorly absorbed “* .

Iraqi National Journal of Chemistry, 2013, volume52,477-490
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The results observed an
increase in GSH, which is one of the
most important antioxidants that occur
in almost all organisms removed of
oxidants by direct or indirect
mechanism. Its used as a substrate in
glutathione peroxidase and glutathione
S-transferases and other enzymes “.
Therefore an increase in the defenses
against to oxidants and detoxifications
compounds might be inter in human
body.

Bilirubin is a powerful
lipophilic antioxidant that protects
membranes from lipid peroxidation
and protects membrane proteins from
oxidation, Much of the power of
bilirubin as an antioxidant comes from
the extreme rapidity with which
biliverdin  (oxidized bilirubin) s
converted to bilirubin by bilverdin
reductase® . A small concentration of
bilirubin can protect against a 10,000-
fold greater concentration of hydrogen
peroxide due to the abundance and
rapid action of biliverdin reductase in
all tissues®® . Therefore the results
showed a significant decrease in
vegetarianisms in comparison with
non-vegetarianisms, because of present
antioxidant compounds (for example
vitamin antioxidants Table(2)). On
other hand, decrease in  GST in
vegetarianisms led to a decrease of
detoxification and oxidants
compounds. The GST increase when
present is best known for its role in
detoxification of environmental
carcinogens. However, they also
catalyze specific reactions in a number
of biosynthetic and catabolic pathways
and play an important role in defense
against oxidative stress by reducing
peroxides and dehydroascorbate “* .

In addition a decrease in
cholesterol and (BMI) in vegetarians
Table (2), leads to a decrease of
ischemic heart disease, less incidence
of heart disease, hypertension, type 2
diabetes, renal disease, osteoporosis,
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dementias such as Alzheimer’s disease
and other disorders " . Mortality was
might be observed probably, and lower
prevalence of obesity. Probably an
ample consumption of fruits and
vegetables and not the exclusion of
meat make vegetarians healthful®® . A
diet with a strong vegetal component,
without being vegetarian, provides a
very broad range of antioxidants and
thus appears to be an important
defense against oxidative stress®” .

Malondialdehyde(MDA) is an
organic compound with the formula
CH,(CHO),. The structure of this
species is more complex than this
formula suggested. This reactive
species occurs naturally and is a
marker for oxidative stress and a
significant decreased in vegetarianisms
when compared with non-
vegetarianisms that refer to not occur
oxidative stress ©” . On the other hand
a significantly decrease in
peroxynitrate (ONOO-) indicator to
less superoxide radical anion in
vegetarianisms ~ accompanied ~ with
nitric oxide radical.

Lower intakes of saturated fatty
acids, and cholesterol in vegetarians
than in omnivores were also found in
several other studies ©”- "2, A higher
intakes of dietary fiber in vegetarians

Iraqi National Journal of Chemistry, 2013, volume52,477-490
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than in omnivores ©* . Overall, the
vegetarians had nutrient intakes closer
to those recommended for healthy
eating than did the omnivores.
Literature brings evidence of the
association between cholesterol high
serum levels and the prevalence of
arterial diseases, especially
atherosclerosis, which might lead,
among other problems, to myocardial
infarction and cerebral vascular
accidents ®¥ . Recent evidences has
suggested that increase cholesterol
levels have also been found to be a risk
factor for Alzheimer disease ©” .

2-Compared of ova-lacto
vegetarianisms with non-
vegetarianism group (omnivores):
The  results showed a
significant  increase of ova-lacto
vegetarianism in: vitamin E (P=0.034),
B-carotene(P=0.039),  vitamin C
(P=0.004), GSH (P=0.0001) and
glucose (P=0.023) when compared
with non-vegetarianisms. While
significant ~ decreased  in: Cp.
(P=0.016), total protein (P=0.001),
calcium (P=0.046), TIBC (P=0.033),

MDA (P=0.029), peroxynitrate
(P=0.011), GST (P=0.041) and BMI
(P=0.034) Similar results were

(56, 57)

published by other investigators
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Table 3: The biochemical parameter of ova-lacto vegetarianisms and non-

vegetarianisms
Non-vegetarianism Ova-lacto t-test
Parameters (n=66) vegetarianisms (n=62)
Mean SD Mean SD P-value
Age (year) 30.04 1.54 30.96 1.33 0.037*
B.M.I (k.g./m") 2443 1.01 26.25 1.21 0.021*
Vit.E (mg/dl) 1.14 0.09 1.51 0.18 0.034*
Vit.A (pg/dl) 47.66 3.1 57.55 3.52 0.809
B-carotene (ng/dl) 59.08 8.6 76.14 6.47 0.039*
Vit.C (mg/dl) 0.77 0.07 0.84 0.1 0.004*
Cp. (mg/) 145.29 14.05 158.01 15.59 0.016*
T.p. (gm/dl) 5.03 0.24 5.81 0.18 0.001*
Alb. (gm/dl) 3.92 0.1 4.55 0.19 0.263
Calcium (mg/dl) 9.20 0.19 12.77 0.13 0.046*
Total Bilir. (mg/dl) 0.32 0.01 0.155 0.02 0.2
Uric acid (mg/dl) 4.94 0.1 543 0.29 0.55
Creatinine (mg/dl) 3.66 1.4 2.48 0.19 0.224
TIBC (pg/dl) 290.97 35.37 480.47 111.97 0.033*
Iron (mg/l) 1.27 0.23 1.08 0.1 0.114
GSH (umol/l) 10.84 0.73 12.65 0.66 0.0001**
MDA (nmol/l) 14.46 2.04 7.27 1.09 0.029*
Peroxynitrate 98.64 7.05 105.13 7.05 0.011*
Cholesterol (mg/dl) 172.97 7.00 171.16 5.63 0.189
Glucose (mg/dl) 73.62 3.72 55.03 5.8 0.023*
GST(UN 36.12 6.12 25.28 5.08 0.041*
* Different Significantly at p < 0.05.
** High Significantly at p < 0.0001.
Ovo-lacto  vegetarians  consume MDA, Cp. and GST. The antioxidant

status could be used as a biomarker to

assess chronic disease risk and diet can

modulate antioxidant defence ©* .
Proteins are composed of amino

more fiber and antioxidants when
compared to meat eaters. They also
consume more phytochemicals (special
compounds found in plants) ®® . Many

phytochemicals have a wide range of
protective effects in the human body.
They help to detoxify carcinogens,
stimulate the immune system, regulate
cell growth (which helps to fight

acids, and a common concern with
protein acquired from vegetable
sources is an adequate intake of the
essential amino acids, which cannot be
synthesised by the human body®" .

cancer), and reduce some of the While dairy and egg products provide
harmful effects of excessive exposure complete sources for lacto-ovo
to hormones. Vegetarians do not eat vegetarians. However, the essential

red meat. Red meat stimulates the
production  of  mutation-causing
compounds in the colon and is linked
to increased damage to DNA®?)
Therefore observed to significantly
increase to vitamin E, [-carotene,
vitamin C, GSH and decreased in
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amino acids can also be obtained by
eating a variety of complementary
plant sources that, in combination,
provide all eight essential amino acids
(e.g. brown rice and beans, or hummus
and whole wheat pita, though protein
combining in the same meal is not
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necessary). A varied intake of such
sources can be adequate ©? .

A lacto-ovo vegetarian typically
consumes less saturated fat and
cholesterol than someone who eats
meat. A high-fiber, low-fat vegetarian
diet, combined with other lifestyle
changes, might even  reduce
atherosclerosis, or hardening of the
arteries. Incorporating soy based foods,
whole grains, and a wide variety of
vegetables may lower glucose without
medication®..

Increase of calcium in ova-lacto
vegetarianism because of the calcium-
rich plant foods such as dark-green
vegetables and from milk was
observed .

2-Comparison between
vegetarianisms and ova-lacto
vegetarianisms:

The results showed a significant
increase of vegetarianism in: vitamin E
(P=0.001), PB-carotene (P=0.016),
vitamin C (P=0.005), total bilirubin
(P=0.002), GSH (P=0.044). While
significant ~ decreased  in:  Cp.
(P=0.041), calcium (P=0.046), TIBC
(P=0.031), MDA (P=0.001),
peroxynitrate  (P=  0.001), GST
(P=0.031) and BMI (P=0.021) when
compared with ova-lacto
vegetarianisms, these results were
similar to other reported results®®

Gsmaadlly 3G 232l 20135 Liasl o slal dyaka gl 438 5all Al

Ovo-lacto vegetarian diets omit
all animal and animal derived foods
except for milk, milk products, and
eggs. These differences among
vegetarian diets could vary greatly in
energy, fat, and cholesterol content.
These diets require careful planning as
dietary fat, saturated fat, cholesterol
(except in vegan diet), and energy
content can easily exceed
recommended intake levels if nuts,
coconut, cooking oils, eggs, butter,
cheese, full-fat milk products are
frequently and abundantly consumed
as part of the vegetarian diet .

It was observed from the data
listed in Table (4) that there were
significant increase of antioxidant
compounds(vitamin E, [B-carotene,
vitamin C, total bilirubin and GSH) in
vegetarianisms and significant
decrease in oxidant compounds (MDA
and peroxynitrate) when compared
with ova-lacto vegetarianisms refer
this results a decrease of oxidative
stress in vegetarianisms more than ova-
lacto vegetarianisms and Oxidative
stress can be defined as an imbalance
between the amount of oxidants
(Reactive oxygen species (ROS),

Reactive nitrogen-oxygen
species(RNOS) and others) with the
intracellular and extracellular
antioxidant protection systems
(Figurel )

Cell defenses:
Antioxidants
Enzymes

Oxidative stress

Figure 1:Oxidative stress occurs when the rate of ROS and RNOS production
overbalances the rate of their removal by cellular defense mechanisms.
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Oxidative stress is involved in
the process of aging and various
chronic diseases such as
atherosclerosis, diabetes, and eye
disease. Oxidative DNA damage might
be important n mutagenic,
carcinogenic, and aging processes” " >

Although it is plausible that

antioxidant vitamins might reduce
oxidative DNA damage, evidences for
favorable effects of vitamin

Iraqi National Journal of Chemistry, 2013, volume52,477-490

Gsmaadlly 3G 232l 20135 Liasl o slal dyaka gl 438 5all Al

supplements in human studies are
partly inconsistent " °®_ Tt is evident
that  antioxidant intake through
consumption of antioxidant- rich foods
was more effective at lowering DNA
damage than supplementation with
single antioxidants. The benefits of
fruit and vegetable intake became
evident with the consumption being at
least three servings/day® .

Table 4: The biochemical parameter of vegetarianisms and ova-lacto

vegetarianisms.
Vegetarianism ova-lacto t-test
Parameters (n=54) vegetarianisms (n=62)

Mean SD Mean SD P-value
Age (year) 34.1 1.91 30.96 1.33 0.024*
B.M.I (k.g./m°) 23.45 1.21 26.25 1.21 0.021*
Vit.E (mg/dl) 1.88 0.11 1.51 0.18 0.001*

Vit.A (pg/dl) 56.49 8.3 57.55 3.52 0.251
B-carotene (png/dl) 84.47 11.18 76.14 6.47 0.016*
Vit.C (mg/dl) 1.09 0.09 0.84 0.1 0.005*
Cp. (mg/l) 112.9 10.56 158.01 15.59 0.041*

T.p. (gm/dl) 5.93 0.17 5.81 0.18 0.861

Alb. (gm/dl) 4.74 0.16 4.55 0.19 0.711
Calcium (mg/dl) 10.07 0.69 12.77 0.13 0.046*
Total Bilir. (mg/dl) 0.24 0.02 0.155 0.02 0.002*

Uric acid (mg/dl) 4.87 0.18 543 0.29 0.29

Creatinine (mg/dl) 2.75 0.11 2.48 0.19 0.478
TIBC (pg/dl) 415.32 84.64 480.47 111.97 0.031*

Iron (mg/l) 1.52 0.21 1.08 0.1 0.641
GSH (pmol/l) 15.8 0.4 12.65 0.66 0.044*
MDA (umol/l) 5.01 0.35 7.27 1.09 0.001*
Peroxynitrate 77.45 6.23 105.13 7.05 0.001*

Cholesterol (mg/dl) 163.87 5.14 171.16 5.63 0.235

Glucose (mg/dl) 82.99 7.05 55.03 5.8 0.12
GSTU/ND) 19.29 3.16 25.28 5.08 0.031*

* Different Significantly at p < 0.05.
** High Significantly at p < 0.0001.

The health status of vegetarians

can be
approaches.

assessed
Dietary

through
intake  and

several

nutritional status can be measured and
compared with reference values. Other
indexes of health can be measured,
such as body mass index (BMI), serum

lipid

concentrations,

and Dblood

485

pressure, and the likely effect on health
and disease risk can be estimated””,
therefore the vegetarianisms more
healthy compared with ova-lacto
vegetarianisms because normal BMI
value"" .

The results of present study
suggest that an increase of oxidative
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damage in diseases, pollutions, aging
and others might be prevented by
vegetarian nutrition rather than ova-
lacto vegetarian nutrition or non
vegetarian nutrition respectively.
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