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ABSTRACT
The objective of the present study is to evaluate the beneficial effect of tomatoes, which are rich source of Lycopene,
relatively a new carotenoid known to play an important role in human health and disease. In this study the levels of serum
enzymes involved in antioxidant activities like Super Oxide Dismutase, Glutathione Peroxidase, Glutathione Reductase,
Reduced Glutathione, in type-II diabetic group (n = 30) and control group (n = 30), and observed significantly lower levels of
antioxidant enzymes in type-II diabetes when compared to control group (p<0.001). Short term supplementation with tomatoes
(cooked) to diabetic group for a period of 21 days, showed a significant improvement in antioxidant enzyme levels suggesting
the supplementation with tomato lycopene may serve as the best method of preventing the oxidative stress in diabetic patients.
Key words: Tomato lycopene, Super Oxide Dismutase, Catalase, Reduced Glutathione, Glutathione Reductase, Glutathione
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INTRODUCTION
Diabetes Mellitus is one the major problem all
over the world especially it highly affect the
cardiovascular system which will cause increase rate of
mortality and morbidity [1]. Changes in life style and
obesity are the main exploratory factors of diabetes
mellitus type – II [2]. The burden of diabetes upon
developing countries is higher like Pakistan, China etc.
Lycopene is recently discovered as carotenoid compound
which is highly present in red color pulp of tomatoes. It is
beneficial in prevention of coronary artery diseases [3-5].
It is a highly unsaturated hydrocarbon containing eleven
conjugated and two unconjugated double bonds. It is the
most predominant carotenoid in human plasma present
naturally in greater amount than β-carotene and other
dietary carotenoids. This perhaps indicates its greater
biological significance in human antioxidant defense
system [6]. Due to high blood glucose levels Reactive
oxygen species (ROS) are formed which cause the
oxidative stress in diabetic patients [7]. There is strong
evidence that the damage caused by ROS may play a
significant role in causation of secondary symptoms in
diabetes like neuropathy, nephropathy and retinopathy etc
.Changes in oxidative stress biomarkers, including
*
Corresponding Author Ali Raza Memon

Superoxide dismutase (SOD), Catalase (CAT),
Glutathione reductase (GR), Glutathione peroxidase
(GSH-Px) [8]. Antioxidants are protective agents that
inactivate Reactive Oxygen Species (ROS) and thereby
significantly delay or prevent oxidative damage. The role
of dietary antioxidants including Vitamin-C, Vitamin-E
and β-carotenes in disease prevention has received much
attention in recent years [9]. But very recently it also stated
that lycopene also work as potent antioxidant [10].
MATERIAL & METHODS
This study was carried out at Department of
Biochemistry of Liaquat University of Medical Health
Sciences Jamshoro Sindh Pakistan. 30 subjects which were
healthy persons were enrolled as control group, 30 subjects
were diagnosed cases of diabetes type-II having no any
history of neuropathy, retinopathy, nephropathy and
cardiac diseases etc. All the subjects under study having
age b/w 40 – 55 years, they all were non smokers. Take
3ml of blood sample from every subject for analysis the
biomarkers of oxidative stress like Superoxide dismutase
(SOD), Catalase (CAT), Glutathione reductase (GR),
Glutathione peroxidase (GSH-Px). These were analyzed
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by ELISA technology.
The diabetic group advised that take 200grams of
cooked tomato daily for 3 weeks (21days). In these days
subjects were not given any antioxidant measures. Then
compare the antioxidant biomarker levels before and after
the tomato supplementation to determine the role of
lycopene on oxidative stress in diabetic patients. SPSS
version 16 was applied for statistical analysis. Student‘t’

test was applied to see the significance of current study.
MS Word & Excel 2007 was used to create tables.
RESULTS
The biomarkers of oxidative stress like
Superoxide dismutase (SOD), Glutathione (GSH),
Glutathione reductase (GR), Glutathione peroxidase
(GSH-Px) were estimated in diabetic group compare with
control group as shown in table no: 01.

Table 1. The biomarkers of oxidative stress like Superoxide dismutase (SOD), Glutathione (GSH), Glutathione
reductase (GR), Glutathione peroxidase (GSH-Px) were estimated in diabetic group compare with control group
Biomarker
Control Group (n=30)
Diabetic Group (n=30)
1014.4 ± 120.75
403.72*** ± 45.90
SOD U/g
201.04 ± 12.27
103.49*** ± 10.63
GSH u/mol L
60.05 ±7.30
31.17*** ± 6.41
GR U/L
88.04 ± 3.85
36.06*** ± 7.52
GSH-Px U/g
(*** p. value < 0.001)
All biomarker enzymes are significantly low (p. value < 0.001) in diabetic patients as compared to control group.
Table 2. The biomarkers level in diabetic group before and after the usage of lycopene present in tomatoes
Diabetic Group without utilization Diabetic Group which utilizes lycopene in
Biomarker
of lycopene (n=30)
tomatoes for 21 days (n=30)
403.72±45.90
452.72** ±40.44
SOD U/g
103.49± 10.63
134.56** ± 8.69
GSH u/mol L
31.17± 6.41
39.12* ± 5.56
GR U/L
36.06± 7.52
55.36** ±9.50
GSH-Px U/g
(** p. value < 0.01,*p. value < 0.05)
Above table clarified the effect of lycopene on oxidative stress in diabetic patients there were significantly increase in SOD (p.
value < 0.01), GSH (p. value <0.01), GR (p. value<0.05) and GSH-Px (p. value<0.01) levels.
DISCUSSION
Lycopene is recently discovered as carotenoid
compound which is highly present in red color pulp of
tomatoes. It is beneficial in prevention of coronary artery
diseases [3-5]. Several studies reported the beneficial
effect of β-carotene intake in decreasing oxidative stress in
diabetes. However so far no studies have focused on the
effect of tomato lycopene on oxidative stress in diabetes
whose singlet oxygen quenching ability is twice as higher
than that of β-carotene and 10 times higher than that of
alpha tocopherol [11]. In this study lower levels of
oxidative stress biomarkers and increased were observed
when compared with age matched normal control, which
straightaway indicates the increased oxidative stress in
diabetes, causing the imbalance between oxidants and
antioxidants, which is normally maintained in healthy
conditions, a key factor for diabetic complications. The
lycopene, having good free radical scavenging capacity
because of its unique structure (high number of conjugated
double bonds) might have quenched the superoxide and
other free radical anions which are highly released in
diabetes due to the abnormal metabolism, thereby
increasing the concentration of SOD, GSH-Px and GR, the
most important cytosolic enzymes involved in antioxidant
activities, there by reversing the disturbed balance to the
antioxidant enzyme side, thus responsible for decreased

oxidative stress. In this study lycopene supplementation
also increased the levels of reduced Glutathione, the most
important antioxidant metabolite that plays an important
role in maintaining good levels of Glutathione peroxidase
activity which is the main enzyme involved in removing
the H2O2 generated from dismutation of superoxide anions
by Super Oxide Dismutase. GSH is also the co-factor of
several reducing enzymes such as dehydroascorbate
reductase and endoperoxide isomerase [12].
The observations in the present study strongly
prove the effective antioxidant property of tomato
lycopene. Even though this effect is mainly due to
lycopene, which accounts for ninety percent of total
carotenoids and other phytochemicals present in tomatoes
[8], the participation of other carotenoids in the antioxidant
effect of tomatoes cannot be ruled out. So there is a need
for extensive study on other carotenoids, which are present
in very low concentration in tomatoes.
CONCLUSION
Tomatoes lycopene have very important effect to
reduce oxidative stress in type –II diabetic patients, it is
highly beneficial to prevent diabetic patients from cardiac
complications which mainly caused by high disturbance in
oxidative stress.
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