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Abstract

Objective: The aim of this study is to assess the antioxidant properties of onion on biochemical serum factors, antioxidants
and testicular tissues in Wistar rats after consuming tartrazine.

Materials and Methods: Forty male Wistar were divided into four groups of 10. The first group was used as the control
group and were given only water without additives, group 2 were given tartrazine, group 3 were given tartrazine plus
onion juice and the fourth group which was given only onion juice through gastric gavage. The experiment was conducted
for 60 days, then the antioxidant activities superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx) and
biochemical parameters namely high density lipoprotein (HDL), low density lipoprotein (LDL) and testosterone together
with the histopathological studies (sperm count and testicular weight) were measured.

Results: Tartrazine caused a decrease in the activity of antioxidant enzymes (SOD, CAT, GPX) and a decrease in the level
of testosterone and HDL and also a decrease in sperm count and testicular tissue weight. Tartrazine caused an increase in
the LDL levels.

Conclusion: Results showed that consumption of tartrazine is associated with production of free radicals and in turn causes
significant decrease in antioxidant activities and biochemical serum factors which damage the cellular compartments of
the testis. Onion as an antioxidant in this study reduces the damaging effects of tartrazine on the enzymatic activities of

antioxidant and biochemical serum factors.
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Introduction

Food colorings are among the important and influencing
factors enhancing the quality of food appearance and in
enticing the public on purchasing such product (1). In-
novation in technology and marketing competition lead
to the greater use of food coloring in modern food in-
dustry (2). Natural food coloring are less stable and in re-
cent years the use of synthetic food coloring have taken
its precedence due to its more stable property, cheaper
prize, high heat resistance, easy availability (3,4) and for
economic purposes (5). The most common artificial food
dyes, the azo dyes, contain aromatic azo compounds such
as tartrazine and are widely used. Tartrazine is a synthetic
lemon yellow azo dye primarily used as a food coloring.
It is also known as E number E102, C.I. 19140, FD&C
Yellow 5, Acid Yellow 23, Food Yellow 4, and trisodium
1-4-5-pyrazolone-3-carboxylate (6). Many products such
as soft drinks, energy and sport drinks, flavored chips,
sauces, ice creams, pop corns, instant puddings and gel-
atin, jams, jellies and chewing gums contain tartrazine

(7). Several studies conducted on the use of tartrazine
showed behavioral changes in children such as irritability,
restlessness, sleep disturbances (8), and mutagenic effects
on DNA (9). Metabolites of tartrazine can generate re-
active oxygen species (ROS) accelerating oxidative stress
(10) and changes in liver and renal biochemical profiles
(11) have been reported. Tartrazine in higher dose is dan-
gerous and in fact causes the production of free radicals.
Free radicals are atoms or molecules that once losing their
electrons begin a chain reaction and once this process is
started, it can cascade, resulting in the disruption of a liv-
ing cell. Free radicals to a large extent can affect the sperm
(12). In this study, we used onion as an antioxidant. Onion
(Allium cepa Liliaceae), also known as the bulb onion or
common onion is a vegetable and is the most widely culti-
vated species of the genus Allium (13). Onion is a biennial
plant having a hollow cylindrical leaves. Onion stem to a
height of 1 m (14). Results of several researches conducted
showed that onion is effective in reducing blood pressure
and lipids, prevention and treatment of atherosclerosis,
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reducing systemic infections, the treatment of gastrointes-
tinal disorders, effective in detoxification and in reducing
the risk of abortion (15,16). Antioxidant is a molecule ca-
pable of slowing or preventing the oxidation of other mol-
ecules. Antioxidants by reducing the damaging effects of
free radicals in human tissues, inflammation and subse-
quent muscle and joint pain will be reduced (9,17). There-
fore, we can assume that onion reduces the harmful effects
of tartrazine on the enzymatic activities of antioxidant and
biochemical serum factors.

Materials and Methods

Chemicals

The dye tartrazine used in this present study was made
and packed by Mallya-Fine, Bangloor, India and all chem-
icals and reagents were from Sigma Chemical Co. USA.

Animals

In conducting this study, 40 Wistar rats were purchased
from Iran Pasteur Institute; these rats were about 8
weeks old and weighed about 250+10 gms, respectively.
Throughout the study, the rats were exposed to light for
10 hours and also 10 hours in the dark (light/dark cycles)
from 9 AM to 9 PM™, within a room temperature of 23.9-
25.3°C and a constant humidity of 55%-60%. Animals
used in this study were treated in accordance to the Ani-
mal Protection Law (19).

The 40 Wistar rats were divided into 4 groups; 3 groups
experimental (n=30) and one group (n=10) as a control.
The control group (group 1) was given only water without
any additives. The experimental group was divided into
3 groups having 10 mice in each group. Group 2 (n=10)
were given a daily dose of 1% tartrazine 2 cc through ga-
vage while group 3 (n=10) were given a daily dose of 2
units of tartrazine 1% together with 3 cc of onion juice
through gavage and group 4 (n=10) were only given a
daily dose of 1 cc of onion juice. It should be noted that
the onion juice used in this study was extracted with the
use of a juicer. After 8 weeks of the study, blood samples
were taken from the retinal area of these rats for the pur-
pose of assessing biochemical serum factors and antiox-
idants. In order to evaluate the testicular tissue of these
mice, pentobarbital sodium 40 mg/kg was administered
intraperitoneally as an anesthesia and the peritoneal cavi-
ty was incised through a lower transverse abdominal inci-
sion and the testes of the control and experimental group
were removed from the body and immediately weighed.
At the end of the study, cervical dislocation was used for
euthanasia and this took about 2 hours (9-11 am).The ob-
tained testicular tissue were fixed in a 10% neutral buff-
ered Formalin for histopathology and after preparing the
section for microscopy with a microtome in a thickness
of (5 micro), the hematoxylin-eosin staining was used. In
order to obtain microscopic images of the slides the ultra
as a 400 Kodak and a light microscope (Olympus-Z) made
in Japan were used. Then the tissue extracts were used to
estimate the activity of superoxide dismutase (SOD), cat-
alase (CAT), glutathione peroxidase (GPx) and malondi-

aldehyde (MDA). The specimen were then transferred in
a small laboratory Petri dish (35 mm) containing culture
medium and were cut into small pieces with a scissor and
finally transferred in a 24- hole plate with 0.05 ml of cul-
ture medium containing bovine serum albumin 4 mg/ml
and incubated at 37°C for 20 minutes. Tissues cut into
pieces were removed from the culture medium and the
resulting sperm suspension was incubated then a sperm
suspension with a dilution of 1:100 was obtained and a
drop of this diluted sample was placed on a microscope
slide and the sperm in terms of its number, percentage of
motility and vitality were examined.

Results

Tartrazine were given to the Wistar rats for 2 months and
the activity of antioxidant enzymes in the group consum-
ing tartrazine and in the control group were measured.
The activities of antioxidant enzymes SOD (Figure 1),
CAT (Figure 2), GPx (Figure 3) in all 4 groups were stud-
ied. Results showed a significant decrease in enzymatic
activity in the group of mice consuming tartrazine.

In addition to the activity of antioxidant enzymes, bio-
chemical factors of low density lipoprotein (LDL) (Figure
4), high density lipoprotein (HDL) (Figure 5), and tes-
tosterone (Figure 6) were also measured in four groups.
Testosterone and HDL levels of rats consuming tartrazine
showed a significant decrease and an increase in LDL
levels.

Along with enzyme activity and biochemical parameters,
histological study was carried from the testicles and sperm
count (Figure 7) and testicular weight (Figure 8) was as-
sessed in 4 groups.

Discussion

The aim of this present study was to evaluate the antiox-
idant properties of onion on the activities of antioxidant
enzymes in the blood (GPx, CAT, SOD) and on serum bio-
chemical factors (testosterone, LDL, HDL) and histologi-
cal assessment of the testis in terms of sperm count, mo-
tility and weight after consumption of tartrazine. Based on
the results obtained, consumption of food products con-
taining tartrazine generates the production of free radicals
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such as H,O, resulting to the suppression of the activity of
the antioxidant enzymes in the blood. Studies conducted
by Arjuman et al (20) and Bray et al (21) showed similar
results. In our study, tartrazine caused a decrease in the
weight of testis in rats and also a significant reduction in
motility and sperm count. In studies conducted by Ass-
mann et al (22), Coskun et al (23), and Sharma et al (24)
achieved similar results with our study. In this study, the
use of tartrazine as an artificial food coloring has been ob-
served to cause significant decrease in biochemical factors
(testosterone and HDL) while increasing the serum cho-
lesterol (LDL). Similar results were achieved in the study
conducted by Saxena et al (25) in 2014 of which through-
out this study, tartrazine caused a reduction in the levels of
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testosterone, HDL, total protein and albumin and on the
other hand caused an increase in the density of alkaline
phosphatase, SGPT and bilirubin. Prolong consumption
of this artificial dye would lead to detrimental effects on
human health. Similar results were reported by Gautam et
al (26), Hasan (27), Chatterjee et al (28), Osman et al (29)
and Sharma et al (30).

The study conducted by Amin et al (31) indicated that
tartrazine and carmoisine caused some changes in bio-
chemical markers of the vital organs such as the liver and
the kidneys not only in higher doses but in lower levels
as well. Similar results have been obtained in study con-
ducted by Mehedi et al (32) in 2013. In a study conducted
by Kikelomo et al (33) results indicated that tartrazine re-
duced the enzymatic activity of antioxidant and stimulates
the production of free radicals which in turn causes dam-
age to the testicular protective cells. In our present study,
the onion has been used as an antioxidant and it seems
that it has a promising effect in the reduction of the dam-
aging effects of tartrazine on biochemical factors and se-
rum antioxidants and in the quality of testicular tissue. In
this study, it has been observed that, consumption of on-
ion resulted in a significant decrease in the side effects of
tartrazine. In the study conducted by Calomme et al (34)
results indicated that administration of onion extracts re-
duced oxidative stress, prevented carcinogenic action and
supported the body’s antioxidant defense system which
is effective in improving prostate cancer. Also, results of
the study conducted by Obioha et al (35) showed that
oral administration of onion reduced the toxic effects of
cadmium on testicular tissue and improved the process of
spermatogenesis. Still in this regard, Izawa et al (36), have
reported that onion extract can reduce the toxic effects
of some environmental pollutants on spermatogenetic
tissue. Park et al. reported that rats given diet containing
onion has increased the level of serum antioxidant and
decreased the level of malondialdehyde in the liver and
isoprostane in the brain. In this study, onion consump-
tion resulted in significant decrease in the toxic effects of
tartrazine.

Conclusion

In this present study, we can conclude that tartrazine en-
hances the production of free radicals which in turn de-
creases the activity of antioxidant enzymes and serum bio-
chemical factors and also, create a negative effect on sper-
matogenesis such as reduced sperm motility and sperm
count, respectively.
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