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ABSTRACT

Tomato, is today the most popular garden vegetable in worldwide, because of its high
consumption. Tomato contain a variety of phytochemical , such as lycopene , flavonoids,
glycosides and other chemical constituents that have been beneficial protective effect. The
present study carried out to evaluate the effect of two different doses (2 mg/kg BWand 4
mg/kg BW) of tomato extract against hydrogen peroxide-induced oxidative stress in albino
rats. Thirty two adult male albino rats randomly divided into four equal groups were used
in this study, the results revealed that administration of 0.75% H,O, in drinking water
(groupl) produced significant decline of antioxidant enzymes ( superoxide dismutase
(SOD) , glutathione (GSH), catalase (CAT) ) and serum albumin concentration , with
significant elevation of lipid peroxidation rate by estimation of malondialdehyde (MDA)
and peroxynitrite radical (ONOO). Also, H>O, caused significant increase in serum
concentration of alanine amino transferase (ALT), aspartate amino transferase (AST),
alkaline phosphatase (ALP), and bilirubin . On the other hand the animals treated with
H,0; plus 4 mg/kg BW of tomato extract (grouplll) showed significant increase of SOD,
GSH, CATand albumin with significant reduction of MDA ,ONOO, ALT, AST, ALP, and
bilirubin comparing with control group. Depending on the above oxidant and antioxidant
markers, it seems that 4 mg/kg BW. of tomato extract exert beneficial action protect
against H>O; induced oxidative stress in rats.

INTRODUCTION

An increased oxidative stress has been implicated in the incidence of chronic
diseases(1). The identification and study of antioxidant from dietary sourcesis a fast
expanding field of research and several other important antioxidant have been

investigated such as flavonoids, plant phenolics, taurine, and lycopene.Dietary intake of
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tomatoes and tomato products have been associated with a decrease the risk of diseases
such as cancer and cardiovascular diseases in numerous studies (2, 3). Tomato commonly
used in diet, are a major sources of antioxidant and contribute to the daily intake of a
significant amount of these molecules. They are consumed fresh or as processed product
such as souse, juice, ketchup and soup ( 4). Tomato consumption lead to decreased serum
lipid level and low density lipoprotein oxidation (5) .

Tomato contain a variety of phytochemicals, including carotenoids like lycopene,
phytoene, provitamin A, B-carotenoid, polyphenol, including quercetin, kaempferol and
other vitamin and minerals(6), Lycopene is the red color carotene found in tomato and
pink grapefruit, which is a powerful antioxidant that prevent cancer and cardiovascular
diseases, it also protect cell against oxidative damage caused by free radicals (4). Its
contain 11 conjugated double bonds and consist of 40 carbon acyclic carotenoid .it has
beneficial health effect include scavenging the single oxygen and in active free radical,
modulation of intracellular gap junction communication and hormonal, immune system,
and metabolic pathways have been also reported (7 ). Studies have indicated that
lycopene is an effective antioxidant and free radical scavenger (8), because of its high
number of conjugated double bond, lycopene exhibit higher single oxygen quenching
ability compared to a-tocopherol or B-carotene (9) .

Free radical and reactive oxygen species (ROS), are continuously produced in the
body.Free radicals are small diffusible molecules that differ from most biological
molecules , they have a single electron in their outer orbital and are capable of
independent existence ( 10) . Free radical tend to be reactive and participate in chain
reactions , in which a single free radical initiation event can be propagated to damage
multiple molecules (11). Several in vivo and in vitro studies have demonstrated that
reactive oxygen metabolites including free radical species, superoxide anion (0O;7),
hydrogen peroxide (H,O,) and hydroxyl radical ( - OH) are important mediators in
tissues injury (12). therefore tissues must be protected from oxidative injury through
intracellular antioxidant such as SOD , GSH, and catalase as well as extracellular (
vitamin and micronutrients) antioxidant originated from herbs sources (13) . Excessive
radical production and/or decreased antioxidants may lead to a condition called oxidative

stress (14). Oxidative stress significantly impact multiple cellular pathways, that can lead
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to the initiation and progression of varied disorder throughout the body (15), such as it
can oxidize DNA and generate a large number of oxidative DNA modifications (16) and
oxidative deterioration of poly unsaturated lipid that lead to lipid peroxidation (17), thus
malondialdehyde (MDA) a lipid peroxidative product is used as an indicator of oxidative
stress in cell and tissues. Hydrogen peroxide is one of the primary oxidants in biological
system, it is lipid soluble and thus able to diffuse easily through biological membrane and
reacting other cellular compartments, and induces damage to the cell membrane and
decrease cell viability, furthermore, producing cellular injury especially if it become
converted to the highly reactive OH ( 18, 19). Although almost all organism possess
antioxidant defense and repair system to protect them from oxidative damage , in some
cases these system are insufficient to entirely prevent such damage. Currently, there is a
trend towards replacement of the widely used synthetic antioxidant with oxidant from
natural sources to extend the shelf life of food and improve human health conditions (20).
Fruit and vegetable are known to contain a variety of different antioxidant compound
such as ascorbic acid, tochopherol , glutathione and carotenoids, which may all contribute
in protection against oxidative damage. the present study was designed to investigate the
phytochemical constituents of tomato extract, and evaluate the protective effect of

extract against H,O» induced oxidative stress in adult male rats.

MATERIALS AND METHODS

Preparation of tomato extract

Extraction of tomatoes carried out according to the method of Sadler (21). Fresh ribe
tomato were obtained from local market in Al-kut city , washed well in tap water and
then they were sliced with a slicer to the small pieces and then soaked in a mixture of a
hexane and methanol (1: 1 v/v), and added butylated hydroxyl toluene (BHT) to
minimize oxidation, in clean dark container for 24 hours with heating and shaking the
mixture with shaking water bath at 38 °C . After that the mixture was filtered properly
and transfer the filtrate to a separatory funnel, and evaporate it with rotary evaporator at
45 °C .each 1 kilogram yield 25mg of tomato extract . the extract kept in deep freezing at
“4C.
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Animal and Experimental design

Thirty two adult male albino Wister rats weighting 220 — 260 gm, aged between 3-5
months were used in this study. The rats were kept at a temperature between 22-25 C and
housed in a plastic cage ( 8 rats /cage) in an air conditional room, they left 2 weeks before
start the study for adaptation .Control group: rats were subject ad libiltum supply of
drinking water along the experimental period. Group I: animals of this group were given
0.75% H,0; in drinking water (22) for 30 days . Group II : rats of this group were ad
Libitum supply 0f0.75% H,0, in drinking water, and after that they were given oral
intubation 2 mg /kg.B.W. tomato extract for 30 days. Group III: Rats were given 0.75%
H,0,in drinking water, and after that they were given oral intubation 4 mg /kg.B.W.

tomato extract for 30 days.

Blood samples: blood samples were collected from each male rat via cardiac puncture
using disposable syringe (5 ml). The serum was prepared by centrifugation of blood at

3000 rpm for 10 minutes and frozen at -20 C .

Chemical assay

Serum reduced glutathione concentration (GSH) determined spectrophotometrically at
412 nm and is directly proportional to the GSH concentration (24).Antioxidant enzymes
were assayed in serum. catalase activity determined by specrtrophotometric method of
Goth (25).Superoxide dismutase (SOD) activitydetermined by using a modified
photochemical nitroblue tetrazolium (NBT) method by using sodium cyanide as
peroxidase inhibitors (26 ).Assessment malondialdehyde (MDA) concentration to
determined lipid peoxidationBy using the thiobarbituric acid (TBA) that is read at 535nm
(27).Determination of serum peroxy nitrate concentration :Peroxynitrate ONOO Tradical
estimating was depended upon modified method of vanuffelenetal., (28) , that include
nitration of phenol by peroxy nitrate radical which lead to formation nitrophenol that
absorbed at 412 nm , the amount of nitrophenol is proportional to the amount of
peroxynitrate radical which present in serum.
Assessment of Liver enzyme: Serum alanine aminotransferase (ALT) and Serum
Aspartate aminotransferase (AST) activity were enzymatically measured using standard

assay (Biomagreb chemical-kit) (29).
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Serum albumin concentration: Estimation of serum albumin concentration carried out

according to method of Doumasetal.(30).

Serum bilirubin concentration :Total bilirubin concentration measured spectro-

photometrically at 540 nm using bilirubin standard kit (linear chemical) .

Statistical analysis :The statistical analysis of data was performed on the bases on one
way analysis of variance (ANOVA) depending on the experimental design, the
differences were determined using least significant differences (LSD) (P<0.05) (31).

RESULTS

As shown in Table (1) serum GSH, catalase and SOD were significantly (P<0.05)
decreased in H,O; treated group (Group I) with mean value 4.817 + 0.245, 2.962 + 0.144
and 4.065 + 0.149 respectively as comparing to the value in the control group which were
6.935 + 0.183 , 4.612 +0.158, 5.345 + 0.221 respectively , The mean value in
peroxynitrite and MDA significantly (P<0.05) increase in the serum of rats after exposure
to H,O,andthe values were50.89 + 1.13 and 6.78 + 0.173 respectively comparing to the
control group (41.40 + 1.42 ) and (4.32 + 0.149 ) respectively, There were no significant
(P>0.05) differences in the mean value for these parameters in Group III that treated with
H,0; in combination with 4 ml/kg.BW tomato extract with mean values 7.342 +0.219 ,
3.425 4+ 0.159 ,5.11 £ 0.304, 44.62 + 1.43, 4.75 £ 0.154 for GSH, catalase, SOD, peroxy

nitrate and MDA respectively as comparing with mean values of control groups.
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Table (1): effect of H,O, and tomato extract on serum antioxidant and serum

oxidant biomarKkers in rats

Test
Peroxy nitrate
GSH nmol/g Catalase U/mg SOD U/mg L MDA nmol/ml
group
6.935 + 0.183 4.612 +0.158 5.345 +0.221 41.40 +1.42 4.32+£0.149
Control
A A A A A
4.817 +0.245 2.962 + 0.144 4.065 +0.149 50.89 +1.13 6.78 £ 0.173
Group |
B B B B B
6.452 +0.170 3.556 + 0.247 4.588 +0.239 47.89 +1.196 5.10 +£0.215
Group II
AC C BC BC C
7.342 +£0.219 3.425 +0.159 5.11 +0.304 44.62 +1.43 4.75 £ 0.154
Group III
A BC AC AC AC

Value are mean = SE , n= 8 , P<0.05, capital letters denote differences between groups control : given
distilled water ,Groupl: given 1% H202 in drinking water, Group II : given 0.75 % H,0, in drinking water
+2 mg/kg.BW tomato extract , Group III : given 0.75 % H,0O, in drinking water +4 mg/kg.BW tomato

extract

The result in Table (2) revealed that exposure of Groupl to 0.75% H,O, daily in
drinking water for 30 days led to significant (P<0.05) increase in ALT, AST, ALP and
bilirubin concentration with mean value 47.46 + 1.91, 69.08 £ 1.42, 134.75 + 3.49, and
1.906 + 0.126 respectively , comparing with values of control groups of these parameters
(30.79 £ 1.95), (48.09 £ 1.97), (116,75 + 3.28) and (0.93 £+ 0.061) respectively, while,
treatment of animals in Group III with 4 mg/kg. BW of tomato extract showed no
significant differences in the value of all previous parameter (34.16 + 1.74), (53.90 +
1.98),( 122.95 £ 2.47) and (1.086 + 0.097) respectively as compared with the mean
values of control groups ,Thus there were no significant (P>0.05) differences between
Group III and Control Group. Also , there was significant (P<0.05) decrease in the mean
value of serum albumin concentration in group I that treated with H,O, (1.684 + 0.084)
comparing with control group (3.008 + 0.074) , was observed no significant (P>0.05)
difference in mean value of serum albumin concentration in Group III (2.872 + 0.080) as

compared with control group.
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Table (2) : Effect of H,O, and tomato extract on liver enzymes and albumin &

bilirubin in male rats

Test
ALT IU/L AST TU/L ALP IU/L Albumin mg/dl Bilirubin mg/dl
Group
30.79 £1.95 48.09 £1.97 116,75 + 3.28 3.008 £0.074 0.93 + 0.061
Control
A A A A A
47.46 £1.91 69.08 +1.42 134.75 +£3.49 1.684 + 0.084 1.906 = 0.126
Group |
B B B B B
40.99 +£1.72 66.86 +1.78 126.28 +£3.87 2.038 + 0.055 1.566 £+ 0.057
Group II
C B AB C C
34.16 £ 1.74 53.90 +1.98 122.95 +2.47 2.872 +0.080 1.086 = 0.097
Group III
A C A A A

Value are mean + SE , n= 8 , P<(0.05, control : given distilled water ,Groupl: given 1% H202 in drinking
water, Group II : given 0.75% H,0, in drinking water +2mg/kg. BW tomato extract , Group III : given 0.75
% H,0; in drinking water +4mg/kg. BW tomato extract

DISCUSSION

Glutathione is one on the essential compounds for regulation a variety of cell
functions, the depletion of GSH in Groupl treated with 0.75 % H,O, resulted in enhanced
lipid peroxidation ,where excessive lipid peroxidation caused an increase in GSH
consumption (32) . such statement was documented by Fouda (33) who revealed that
inhibition of GSH level in doxorubicin- oxidative stress indicated an increase in rate
transformation of GSH to oxidized glutathione ( GSSG) as a result of GSH consumption
to get rid of HyO,. This result in agreement with the some studies where reported
depletion of GSH activity as a result of increase of oxidative stress (34, 35, 36). many
authors reported that if the amount of ROS above the scavenging capacities of
antioxidant enzymes lead to irreversible damage of cell (37). In the present study
exposure of animals to the 0.75% H,O, in drinking water, caused significant decreased
activity of antioxidant enzymes such catalase and superoxide dismutase , these enzymes

work together, catalase hydrolyzed H,O, that formed via superoxide anion dismutation

by activity of SOD.(37) . The study results are in concurrence with finding of
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Duzgunerand Kaya (38) they reported that significant increase in hepatic lipid
peroxidation and a significant decrease in hepatic antioxidants including SOD and
catalase activities due to alloxan induce diabetic rats .also, the results have been shown
increase malondialdehyde (MDA) and peroxy nitrate radical concentration in Groupl ,

comparing to the control group .

H,0, is the primary oxidant on biological system and able to attack protein and lipids
leading to membrane lipid peroxidation and cellular dysfunction (39). Nitric oxide that
synthesized normally in the body can react with H,O, to form peroxynitrite, which is
potent oxidant greater than H,O, alone (40).MDA is the major end product of free radical
reaction on membrane fatty acids (41) . Exposure to H,O, induce damage to the cell
membrane and decrease cell viability, that lead to lipid peroxidation,resulting in
structural alteration of membrane, loss of essential fatty acid with formation of cytosolic

aldehyde and peroxide products, including MDA.

In this study, there were lack of significant differences in the mean values of Group
III that treated with 4mg/kg.BW of tomato extract as compared with control group, in the
above oxidant biomarkers. These results in agreement with the previous study (42) that
reported tomato extract possess antioxidative properties that protect heart against
adrenaline-induced myocardial infarction. Phytochemical, especially phenolics in fruit
and vegetable, are suggested to be the major bioactive compounds for health benefits, the
bioactivity of phenolics may be related to their ability to chelate metals, inhibit
lipoxygenase, and scavenge free radicals (43).Tomato contains a variety of
phytochemicals, including lycopene, -carotene and also a variety of poly phenols such as
quercetin and naringenin, which are antioxidant effects (44). Lycopene is one of the most
potent antioxidant because of its high number of conjugated double bonds, exhibit higher
single oxygen quenching ability compared to a- tocopherol or B-carotene (9). Several
studies have indicated that lycopene is an effective antioxidant and free radical scavenger

lead to decrease MDA (45,46).

Exposure of rats to the 0.75% H;0O, in Groupl led to increased liver enzymes
comparing to the control group. Liver is the most important organ, which plays a pivotal

role in regulation various physiological processes in the body. It has great capacity to
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detoxicate toxic substances and synthesized useful principle (47). Hydrogen peroxide is
one of the primary oxidants in biological system, it is lipid soluble and thus able to
diffuse easily through biological membrane and reacting other cellular compartments,
and induces damage to the cell membrane and decrease cell viability, furthermore,
producing cellular injury especially if it becomes converted to the highly reactive OH (
12). When liver cell membrane is damaged a variety of enzymes located normally in
cytosol is released into the blood, thereby, causing an increase in level of serum ALT,
AST, ALP and total bilirubin (48, 49) .The result of this study also revealed decrease of
albumin concentration in H,O, treated group comparing to other groups. Albumin is the
most abundant plasma protein produced in hepatocytes, its depression usually reflects
decrease hepatic synthesis (50) . The decrease may be due to loss of protein either by
reduction protein synthesis or increase its degradation (51).The reduction of serum
albumin could be attributed to changes in protein and free amino acids metabolism and
their synthesis in the liver (52 ). Albumin has antioxidant properties due to its contain
sulthydral group, thus exposure to H,O, , subsequently producing of free radical may
mediated oxidation , proteolysis and degradation of albumin leading to its depression
(52).

Intubation of animals with 4 mg/kg B.W. tomato extract in Grouplll improve liver
function and produce reduction of liver enzymes , it may be suggested that lycopene,
because of its singlet oxygen quenching ability, prevent oxidative stress of liver and
heart, inhibits lipid peroxidation (reduction MDA)( 53). Thus, maintaining the integrity
of cell membrane of hepatocyte , subsequently decrease release liver enzyme to the blood
stream and maintaining the normal values of bilirubin. Elevation of albumin
concentration in tomato extract treated rats may be attributed to the minerals and
antioxidant chemicals present in tomato extract that possess a powerful antioxidant

activity that protect hepatocyte membrane from lipid peroxidation(54, 55).
CONCLUSION

Depending upon the antioxidant and oxidant parameters that clarified in this study and
based on obtained results it seem the tomato extract has a powerful antioxidant properties

that ameliorate the deleterious effect and scavenging the free radical produced
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experimentally , thus, 4mg/kg B.W. is a suitable dose against experimental oxidative

stress.
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