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ABSTRACT
Objectives: This study aimed to investigate the ameliorative effect of
radish and leek (leaves and roots) juices against the damage induced by
dimethoate (DM) on liver and kidney functions and oxidative stress in
mice. Methods: DM was administered orally at a dose of 10mg/kg
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b.wt /day. Radish and leek (leaves and roots) juices were administered
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orally at a dose of 8ml/kg b.wt /day. Mice were divided into 10 groups:

Moram

G1: healthy control, G2: radish leaves juice (healthy RLJ), G3: radish
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roots juice (healthy RRJ), G4: leek leaves juice (healthy LLJ), G5: leek

Biochemistry and

roots juice (healthy LRJ), G6: dimethoate group (DM), G7: RLJ plus

Nutrition, Women's

DM, G8: RRJ plus DM, G9: LLJ plus DM, G10: LRJ plus DM.

College Ain Shams
University, Egypt.

Results: The results indicated that DM depleted the oxidative stress
markers including reduced glutathione content (GSH), superoxide

dismutase activity (SOD), and total thiol content (T.SH) and also significantly elevated
malondialdehyde level (MDA), nitric oxide concentration (NO) and advanced oxidation
protein products content (AOPP) in liver and kidney tissues. However, radish and leek
(leaves and roots) juices significantly elevated the depleted oxidative stress markers including
GSH, SOD and T.SH and also significantly reduced the marked elevation of MDA, NO and
AOPP. Moreover, radish and leek juices significantly improved liver, kidney functions and
hematological parameters in mice administered dimethoate. These results were confirmed by
histopathological examination of liver and kidney. In conclusion, Radish and leek juices
administration attenuated the severity of oxidative damage accompanying dimethoate toxicity
with hepatoprotective and nephroprotective properties.
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INTRODUCTION
Organophosphorus insecticides (OPI) represent one group of pesticides that is widely used
and has proved to have toxic effects for humans and animals.[1] Residual amounts of OPI
have been detected in the soil, vegetables, grains and other food products.[2]
Dimethoate (O, O'-dimethyl S-methyl carbamoyl phosphorodithioate) is one of the most
important OPI used extensively on a large number of crops against several pests.
been classified as moderately hazardous.

[4]

[3]

Numerous studies indicate that dimethoate

intoxication can cause oxidative stress and induce hepatic lipid peroxidation in mice
rats.

[6]

It has
[5]

and

Liver plays a central role in the detoxification process and along with kidney faces the

threat of maximum exposure to xenobiotics and their metabolic by-products.

[7]

Also studies

showed that the primary site of action of most chemicals is presumed to be the proximal
tubule and glomeruli in kidney. [8]
Natural antioxidants in fruits and vegetables, such as vitamins and polyphenols, are
considered to be responsible for health benefits. As an important category of phytochemicals,
phenolic compounds universally exist in plants, and have been considered to have high
antioxidant ability and free radical scavenging capacity, with the mechanism of inhibiting the
enzymes responsible for reactive oxygen species (ROS) production and reducing highly
oxidized ROS. [9]
Accordingly, interest has recently grown in the role and usage of natural antioxidants as a
strategy to prevent oxidative damage in various health disorders as a factor in their
pathophysiology. [10, 11]
Radish (Raphanus sativus L.) is one of the members of the family Brassicaceae that contains
broccoli, cauliflower, cabbage, and kale.

[12]

Radish contains wide array of polyphenolics

such as catechin, protecatechuic acid, syringic acid, vanillic acid, ferulic acid, sinapic acid, ocoumaric acid, myricetin, and quercetin in the leaves and stem of R. sativus, thus it should be
regarded as a potential source of natural antioxidant and have potential to be developed as an
ingredient in health or functional food. [13]
Raphanus sativus is used worldwide for its culinary and medicinal properties especially as a
laxative. There have been reports of good hypoglycemic potential coupled with antidiabetic
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and anti-inflammatory as well as immunomodulatory activity.

[15]

Also, it has

been attributed to possess other pharmacological and therapeutic properties. [16, 17, 18]
Leek (Allium porrum L.) belongs to the Alliaceae family, which contains garlic, onions,
shallots, and scallions. Although less well-researched than their follow allium vegetables
(especially garlic and onions), leeks nevertheless contain many sulfur compounds that are
similar to, or identical with, sulfur compounds in these better researched vegetables. The
considerable amount of sulfur found in leeks may play an important role in support of our
body's antioxidant and detoxified systems.

[19, 20]

They also contain an impressive amount of

polyphenols, carotenoids and chlorophyll present mainly in the green tops. [21]
Leek have been shown to modify certain pathways associated with inhibtion the growth of
malignant tumors.

[22]

The roots have been reputedly used in the traditional medicine for

treating inflammatory symptoms. The crushed roots are used to treat initial stages of cough,
mucous secretion and sore throat. The fresh juice is taken orally as antispasmodic and also
possesses digestive properties. [23]
This study aimed to investigate the ameliorative effect of radish and leek (leaves and roots)
juices against the damage induced by DM on liver and kidney functions and oxidative stress
in male albino mice.
MATERIALS AND METHODS
1. MATERIALS
1.1.

Plant Materials

Radish and Leek samples were obtained from local market (Cairo, Egypt). Leaves separated
from roots, washed, cutted, squeezed using juicer and filtered. The fresh filterate was given
orally at a dose of 8ml/kg b.wt /day. [24]
1.2. Animals
The experimental animals used throughout this study were one hundred adult male Swiss
albino mice weighing 25±5g and were obtained from the breading unit of Egyptian
organization for biological product and vaccines (Helwan, Egypt). Mice were maintained on
standard commercial pellet diet [25] and tap water ad libitum, and kept individually in stainless
steel cages in constant environmental conditions.
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1.3. Chemicals


Dimethoate was purchased from Sigma chemical company, Cairo, Egypt, with molecular
formula C5H12NO3PS2 and purity of 99.5%.



Kits used for the determination of biochemical parameters were obtained from
Biodiagnostic company, Cairo, Egypt.



All other chemicals were purchased from El-Gomhouria Company, Cairo, Egypt and
were of analytical grade.

2. METHODS
2.1. Determination of the bioactive components derived from radish and leek (leaves
and roots) juices
High Performance Liquid Chromatography (HPLC) was performed to identify the phenolic
compounds [26] and flavonoids [27] content in radish and leek (leaves and roots) juices.
2.2. Experimental design
One hundred adult male albino mice were used in this study. Animals were divided into ten
groups (10 mice /group) as follows.


Group 1: (healthy control): Mice in this group were orally administered with 0.5 ml
saline solution daily.



Group 2: (healthy RLJ): Mice in this group were orally administered with radish leaves
juice (8ml/kg b.wt) daily.



Group 3: (healthy RRJ): Mice in this group were orally administered with radish roots
juice (8ml/kg b.wt) daily.



Group 4: (healthy LLJ): Mice in this group were orally administered with leek leaves
juice (8ml/kg b.wt) daily.



Group 5: (healthy LRJ): Mice in this group were orally administered with leek roots juice
(8ml/kg b.wt) daily.



Group 6: (DM group): Each mouse in this group administered with a daily oral dose of
dimethoate (10mg/kg b.wt) dissolved in 0.5 ml saline. [28]



Group 7: (RLJ plus DM): Mice in this group were orally received radish leaves juice
(8ml/kg b.wt/day) then administered with dimethoate (10mg/kg b.wt/day) dissolved in 0.5
ml saline.
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Group 8: (RRJ plus DM): Mice in this group were orally received radish roots juice
(8ml/kg b.wt/day) then administered with dimethoate (10mg/kg b.wt/day) dissolved in 0.5
ml saline.



Group 9: (LLJ plus DM): Mice in this group were orally received leek leaves juice
(8ml/kg b.wt/day) then administered with dimethoate (10mg/kg b.wt/day) dissolved in 0.5
ml saline.



Group 10: (LRJ plus DM): Mice in this group were orally received leek roots juice
(8ml/kg b.wt/day) then administered with dimethoate (10mg/kg b.wt/day) dissolved in 0.5
ml saline.

2.3.

Biological Evaluation

The experimental period was 6 weeks during which food intake and body weight of mice
were recorded weekly to monitor the body weight changes and feed efficiency ratio (FER).
2.4.

Blood sample collection

At the end of experimental period, all mice were sacrificed after 12 hours fasting with water
ad libitum. Blood samples were collected in two clean dry sterile and labeled centrifuge
tubes. The first one contained the anticoagulant ethylene diamine tetra acetic acid (EDTA) for
collecting blood immediately used for the determination of hematological parameters. In the
second tube, blood was allowed to stand for 15 minutes at temperature of 37oC, then
centrifuged at 4000 rpm for 20 minutes by EBA8 centrifuge (obtained from china) for the
separation of serum. Serum was removed and kept in plastic vials at -20oC until used for
biochemical analyses.
2.5.

Tissue sampling

Liver and kidney were separated and cleaned, rinsed and washed by saline solution then
plotted on filter paper to remove water residue, then weighed to calculate the absolute and
relative organs weight that were calculated by dividing the absolute weight of organs on the
final body weight of mouse then multiplying by 100 to obtain g % value. Part of the liver and
kidney were stored frozen at -20OC until used for biochemical analyses. Another portion of
the liver and kidney were kept in 10% formalin for the purpose of histopathological
examination.
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2.6. Biochemical measurements
2.6.1. Assessment of oxidative stress markers
Oxidative stress markers measured in liver and kidney tissues included nitric oxide (NO)
concentration

[29]

, malondialdehyde (MDA) level as one of the main end products of lipid

peroxidation by the thiobarbituric acid test

[30]

,superoxide dismutase (SOD) enzyme activity

, reduced glutathione (GSH) content

[32]

[31]

, advanced oxidation protein products

(AOPP) content [33] and total thiol groups (T-SH) content [34].
2.6.2. Hematological Parameters
Complete blood picture and measurements of blood indices were assessed immediately after
mice were sacrificed. [35]
2.6.3 Assessment of liver function
Liver function tests included aspartate aminotransferase (AST), alanine aminotransferase
(ALT) activities

[36]

, alkaline phosphatase (ALP) enzyme activity [37], total bilirubin

[38]

, total

protein (TP) [39], albumin, globulin levels and A/G ratio in serum [40].
2.6.4 Assessment of kidney function
Kidney function tests included determination of urea

[41]

, creatinine

[42]

and uric acid

[43]

concentrations in serum.
2.7. Histopathological Examination
Liver and kidney morphology were assessed by light microscopy. Part of the liver and kidney
were sliced and tissues were fixed in 10% buffered-neutral formalin for 6 hours. Fixed liver
and kidney tissues were processed and embedded in paraffin. Sections of 4 mm in thickness
were subjected to Haemtoxylin and Eosin (H&E) staining before examination.
2.8. Statistical analysis
The data were statistically analyzed by Statistical Package for Social Science (SPSS) version
17.0 statistical packages. Values were presented as mean ± standard deviation (S.D.).
Statistical differences between groups were performed using one way ANOVA, the mean
difference was significant at the (p<0.05) level.

220

Vol 4, Issue 12, 2015.

www.wjpr.net

Moram et al.

World Journal of Pharmaceutical Research

3. RESULTS
General observation
During the experiment, no death was observed in any of the experimental groups. Mice
treated with radish and leek juices did not show any sign of toxicity. However, dimethoate
treated mice showed varying degrees of clinical signs few minutes after dosing. The signs
included huddling, mild tremor, hyperirritability and aggressive behavior. The observed signs
were related to the cholinergic crisis; a consistent sign in organophosphate poisoning. Except
for the huddling, no other significant clinical manifestation was observed following
dimethoate plus juices supplementation. Dimethoate also didn’t induce any mortality.
3.1.Bioactive components derived from radish and leek (leaves and roots) juices
Figures (1) and (2) show the percentage of the main phenolic compounds and flavonoids in
radish and leek (leaves and roots) juices. We found that total phenolic compounds in RLJ,
LLJ, RRJ and LRJ were 12820, 6670, 1430 and 1130 µg GAE /100g juice, respectively.
While total flavonoids were 10910, 9560, 350 and 550 µg CE /100g juice, respectively (Table
1).
3.2. Nutritional effect of radish and leek (leaves and roots) juices
Table (2) showed that the administration of dimethoate at a dose of 10 mg/kg b.wt/day caused
a marked decrease in food intake, FER and body weight change by 36.83%, 73.81% and
83.33%, respectively as compared to healthy control group. The treatment of dimethoate
intoxicated mice in groups 7, 8, 9 and 10 with radish and leek (leaves and roots) juices caused
significant elevation in food intake in comparison with G6. However, the decrease in FER
and body weight change in the same groups was non-significant in comparison with G1.
There was a significant increase in food intake in G2 as compared to G1 (P<0.05).
In this study, there was a significant increase in the relative weight of liver (5.43±0.69) and
kidney (2.17±0.49) for G6 as compared to G1. Mice in groups 7, 8, 9 and 10 showed a
significant decrease in liver and kidney relative weights (P<0.05) as compared to dimethoate
treated group.
3.3. Effect of radish and leek (leaves and roots) juices treatment on oxidative stress
markers
Tables (3) and (4) display the oxidative stress markers measured in this study. Nitric oxide
(NO) level was found to be significantly increased in G6 by 176.44% and 66.74% in liver and
kidney tissue respectively as compared to G1. In liver tissue, NO level was expressively
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reduced in groups 7, 8, 9 except 10 by 18.56%, 9.50%, 15.74% and 5.16%, respectively as
compared to G6. Similarly, NO level was significantly decreased in kidney tissue of groups
7, 8, 9 and 10 by 41.72%, 33.24%, 35.64% and 32.19%, respectively as compared to G6
(P<0.05).
A significant elevation of free radicals in DM group was observed and evidenced by
increased lipid peroxidation in sample tissues. The most remarkable result was the upsurge of
MDA level in G6. The elevation in lipid peroxidation- exemplified by MDA content- as a
result of DM toxicity reached 157.32% and 75.63% in liver and kidney, respectively as
compared to healthy control. Predictably, hepatic MDA in groups receiving radish and leek
(leaves and roots) juices has fallen by 47.76%, 37.75%, 44.75%, and 36.91% for groups 7, 8,
9 and 10, respectively when compared with G6. Similarly, in kidney tissue, the MDA
concentration was significantly lowered by 23.06%, 17.93%, 16.38%, and 14.28% in the
same order (P<0.05).
In liver tissue, the nonenzymatic antioxidant GSH was dramatically decreased in G6 when
compared with G1 by 67.90%. Administration of Radish and leek (leaves and roots) juices
resulted in a substantial elevation of GSH content in groups 7, 8, 9 and 10 as compared to G6
by 117.76%, 112.77%, 117.81%, and 109.41%, respectively. Likewise, in kidney tissue of G6
the measured GSH content was significantly lowered (P<0.05) by 53.13% in comparison
with G1. However, radish and leek (leaves and roots) juices were able to promptly correct
this demotion in G7, G8, G9 and G10 by 64.25%, 59.02%, 61.90%, and 56.99%, respectively
as compared to G6 (P<0.05).
Liver of mice in G6 exhibited a significant decrease in superoxide dismutase (SOD) activity
by 45.85% when compared with G1. Mice in groups 7, 8, 9 and 10 showed significant
increment in SOD activity by 28.85%, 21.46%, 22.34%, and 14.34%, respectively as
compared to G6. Likewise, in kidney of G6 the measured SOD activity was significantly
lowered (P<0.05) by 43.64% in comparison with G1. However, radish and leek (leaves and
roots) juices in groups 7, 8, 9 and 10 were able to improve this lowered activity by 42.00%,
32.82%, 38.62%, and 30.30%, respectively compared to G6.
As for advanced oxidation protein products (AOPP) content, there was a significant rise in
DM group that reached 121.95% in liver and 47.37% in kidney when compared with G1.
Conversely, administration of juices in groups 7, 8, 9 and 10 significantly decreased (P<0.05)
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the content of AOPP in liver by 26.37%, 17.58%, 20.33%, and 13.74%, respectively and in
kidney by 21.43%, 17.86%, 19.05%, and 17.86%, respectively when compared with G6.
There was a significant fall in the content of T.SH in G6 that reached 36.77% in liver and
50.06% in kidney when compared with G1. On the other hand, groups 7, 8, 9 and 10
exhibited a significant increase (P<0.05) in the content of T.SH in liver by 47.48%, 45.98%,
46.99%, and 36.37%, respectively. Similarly, in kidney tissue, our results showed a
significant increased T.SH content for groups 7, 8, 9 and 10 reached 58.29%, 45.47%,
53.15%, and 40.42%, respectively when compared with G6.
3.4.

Effect of radish and leek (leaves and roots) juices treatment on hematological

parameters
Table (5) demonstrates the effect of radish and leek (leaves and roots) juices administration
on the hematological parameters in healthy and dimethoate treated groups. In the group
administered dimethoate, there were significant decreases (P<0.05) in Hb concentration,
HCT, RBCS count, MCV, MCH, and MCHC. The percent of decreases were 21.10%,
23.28%, 35.86%, 2.18%, 9.51%, and 10.44%, respectively, while there was a significant
increase in total WBCS count by 101.25% when compared with healthy control group.
However, in groups 7, 8, 9 and 10, radish and leek (leaves and roots) juices were able to raise
significantly RBCS count, Hb concentration, HCT, MCV, MCH, MCHC and restored the
elevated total WBCS in comparison with G6 (P<0.05).
3.5. Effect of radish and leek (leaves and roots) juices treatment on liver function
Table (6) showed that treatment with DM significantly increased the activities of liver
enzymes AST, ALT and ALP by 43.75%, 49.25%, and 68.97%, respectively. In addition to
increased total bilirubin concentration by 438.46% as compared to control animals. Also
dimethoate caused a significant reduction in the level of total protein, albumin and A/G ratio
by 28.26%, 40.17%, and 30.38% but it caused a non-significant decrease (P<0.05) in
globulin compared to G1.
Whereas groups administered radish and leek (leaves and roots) juices caused very significant
improvement in serum AST activity by 10.73%, 8.20%, 8.95%, and 8.16% in groups 7, 8, 9
and 10, respectively as compared to G6. Also in these groups a significant reduction in serum
ALT activity by 5.17%, 5.22%, 4.05%, and 3.51%, respectively were shown. In case of ALP
activity, there was a significant decrease by 36.01%, 32.80%, 33.87%, and 30.97%,
respectively as compared to G6. Total bilirubin was significantly reduced (P<0.05) by the

223

Vol 4, Issue 12, 2015.

www.wjpr.net

Moram et al.

World Journal of Pharmaceutical Research

administration of radish and leek (leaves and roots) juices by 56.43%, 45.71%, 47.86%, and
37.14% in groups 7, 8, 9 and 10, respectively as compared to G6.
Total protein was significantly increased in groups 7, 8, 9 and 10 by 21.78%, 10.89%,
18.33% and 4.90%, respectively as compared to G6. There was a significant increase
(P<0.05) in albumin level in groups 7, 8, 9, and 10 by 45.71%, 25.36%, 28.93%, and 11.43%
respectively as compared to G6. There was no significant difference in globulin level in
groups 7, 8, 9 and 10 as compared to G6.
3.6. Effect of radish and leek (leaves and roots) juices treatment on kidney function
Dimethoate-intoxicated rats showed a constellation of disorders in renal function witnessed
by increased urea, creatinine and uric acid levels (Table 7) as compared to controls. The
percent of change in urea, creatinine and uric acid were 76.55%, 153.33% and 58.08%,
respectively as compared to G1(P<0.05).
Administration of radish and leek (leaves and roots) juices in groups 7, 8, 9 and 10 caused a
significant decrease in urea level by 34.83%, 24.04%, 27.13%, and 23.32%, a significant
reduction in creatinine level by 35.96%, 24.56%, 29.82%, and 19.30% as well as a marked
decrease in uric acid concentration by 22.88%, 21.14%, 21.84%, and 14.21%, respectively as
compared to dimethoate treated group (P<0.05).
3.7. Histopathological Examination of liver and kidney
Histopathological examination of livers of healthy control and healthy radish and leek (leaves
and roots) juices groups' revealed normal histological picture of hepatic lobule as shown in
Fig. 3 (A-E). Examination of liver of the DM intoxicated mice showed dilated central vein
(D), interstitial hemorrhage (R) and lymphocytic infiltration (L) (Fig. 3F). Livers of RLJ +
DM, RRJ + DM, LLJ + DM, LRJ + DM showed almost normal histology of the hepatic
lobule Fig. 3 (G-J). In histopathological examination of kidneys of healthy control and
healthy radish and leek (leaves and roots) juices groups' showed normal glomerular and
tubular histology as shown in Fig. 4 (A-E) whereas DM was found to cause glomeruli
atrophy (G), congestion (C) and tubular degeneration (D) (Fig. 4F). Treatment with radish
and leek (leaves and roots) juices were found to have a protective effect on DM induced
kidney damage as shown in Fig. 4 (G-J).
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Chlorogenic 4.25%
Caffeic 5.51%

Vanillic 16.23%
Ferulic 9.16%
e-vanillic 37.07%
Ellagic 21.04%

Other 6.74%

(1-A) RLJ
(1-B) RRJ
(1-C) LLJ
(1-D) LRJ
Fig (1): Percentage of main phenolic compounds derived from radish and leek (leaves and roots) juices

(2-A) RLJ
(2-B) RRJ
(2-C) LLJ
(2-D) LRJ
Fig (2): Percentage of main flavonoids derived from radish and leek (leaves and roots) juices
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Table (1): Total phenolics and total flavonoids in radish and leek (leaves and roots) juices
Juice
Total phenols (µg GAE/100g juice)
Total flavonoids (µg CE/100g juice)
12820
10910
RLJ
1430
350
RRJ
6670
9560
LLJ
1130
550
LRJ
GAE = Gallic Acid Equivalent; CE = Catechein Equivalent
Table (2): Nutritional effect of radish and leek (leaves and roots) juices in healthy and dimethoate
treated groups
Parameters
Food intake
Body weight
Feed
Relative
Relative weight
(g)
Change (g)
efficiency
weight of liver
of kidney
Groups
ratio
(g %)
(g %)
143.10±28.41 bc
6.00± 2.54 a
0.042±0.029 a
4.05±0.44 d
1.32±0.43 c
G1: Normal control
176.00±38.94 a
5.53±2.79 a 0.026±0.019 ab
4.08±0.82 d
1.36±0.43 bc
G2: Healthy RLJ
163.80±28.41 ab
5.10±3.90 a 0.021±0.017 ab
4.09±0.42 cd
1.36±0.39 bc
G3: Healthy RRJ
bc
a
ab
cd
145.00±18.28
5.00±3.02
0.024±0.010
4.14±0.38
1.37±0.22 bc
G4: Healthy LLJ
136.60±24.72 cd
5.00±3.80 a 0.024±0.018 ab
4.17±0.61 cd
1.37±0.22 bc
G5: Healthy LRJ
90.40±5.17 f
1.00±4.81 b
0.011±0.056 b
5.43±0.69 a
2.17±0.49 a
G6: DM
cde
ab
ab
bc
128.40±20.80
3.70±2.75
0.020±0.020
4.60±0.66
1.64±0.58 bc
G7: RLJ + DM
117.90±10.73 de 3.40±2.07 ab 0.019±0.008 ab
4.74±0.54 b
1.71±0.50 b
G8: RRJ + DM
de
ab
ab
b
120.60±7.85
3.50±4.62
0.017±0.022
4.69±0.56
1.67±0.33 bc
G9: LLJ + DM
113.80±30.31e
3.30±4.37 ab 0.016±0.023 ab
4.80±0.54 b
1.73±0.43 b
G10: LRJ + DM
Values are expressed as means ± S.D, n=10, (P<0.05)
There is no significant difference between means have the same letter in the same column.
Table (3): Effect of radish and leek (leaves and roots) juices treatment on oxidative stress markers in liver of
healthy and dimethoate treated groups
Parameters
MDA
NO
AOPP
GSH
SOD
T.SH
(nmol/g
(µmol/g
(µmol/g
(mg/g tissue)
(U/g tissue)
(nmol/g tissue)
Groups
tissue)
tissue)
tissue)
G1: Normal
a
d
de
a
64.90±4.87
52.25±5.73
31.90±6.97
136.72±2.29
0.82±0.113 ef 134.63±3.50 a
control
65.50±2.37 a 49.37±5.96 d
28.95±4.20 e 136.23±3.39 a 0.80±0.059 f
136.64±3.06 a
G2: Healthy RLJ
64.54±3.50 a 50.62±7.57 d
34.68±4.39 d 134.62±2.44 a 0.83±0.050 ef 135.64±2.92 a
G3: Healthy RRJ
65.47±1.99 a
50.03±8.84 d 30.30±6.48 de 135.17±2.63 a 0.81±0.092 ef 137.11±2.89 a
G4: Healthy LLJ
63.44±3.71 a
51.86±4.95 d
35.00±2.91 d 134.43±3.39 a 0.86±0.014 e
134.00±2.75 a
G5: Healthy LRJ
20.83±4.24 c 134.45±2.28 a 86.42±7.09 a
74.04±2.42 e 1.82±0.088 a
85.13±2.62 d
G6: DM
45.36±2.77 b 70.24±8.88 c
70.38±7.98 c
95.40±3.06 b 1.34±0.049 d
125.55±2.41 b
G7: RLJ + DM
b
b
b
c
c
44.32±2.14
83.69±7.70
78.21±5.93
89.93±3.27
1.50±0.020
124.27±2.73 b
G8: RRJ + DM
b
c
c
c
c
45.37±3.26
74.29±3.35
72.82±6.13
90.58±4.00
1.45±0.054
125.13±2.38 b
G9: LLJ + DM
43.62±2.83 b
84.82±2.90 b 81.96±2.86 ab 84.66±3.07 d 1.57±0.038 b
116.09±2.80 c
G10: LRJ + DM
Values are expressed as means ± S.D, n=10, (P<0.05)
There is no significant difference between means have the same letter in the same column
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Table (4): Effect of radish and leek (leaves and roots) juices treatment on oxidative stress markers in kidney
of healthy and dimethoate treated groups
Parameters
MDA
NO
AOPP
T.SH
GSH
SOD
(nmol/g
(µmol/g
(µmol/g
(nmol/g
(mg/g tissue)
(U/g tissue)
Groups
tissue)
tissue)
tissue)
tissue)
G1: Normal
ab
e
f
ab
c
47.32±1.20
50.55±2.74
75.11±5.29
224.97±3.09
0.57±0.035
62.32±3.45 a
control
G2: Healthy
49.46±4.72 a
47.83±4.57 e
73.75±4.22 f
229.07±22.80 a
0.55±0.027 c
63.70±4.87 a
RLJ
G3: Healthy
44.45±3.10 b
49.46±2.81 e
75.28±3.18 f
223.93±2.45 ab
0.55±0.022 c
62.24±1.97 a
RRJ
G4: Healthy
45.90±3.15 b
48.03±3.02 e
74.15±3.40 f
227.92±5.59 ab
0.55±0.024 c
63.39±8.65 a
LLJ
G5: Healthy
44.29±2.45 b
50.39±3.07 e 75.67±2.70 ef
221.20±5.89 b
0.57±0.018 c
61.92±4.48 a
LRJ
22.18±3.76 d
88.78±5.99 a 125.24±2.66 a
126.80±3.85 f
0.84±0.109 a
31.12±0.89 e
G6: DM
G7: RLJ +
36.43±4.96 c
68.31±1.61 d 72.99±5.84 de
180.05±6.90 c
0.66±0.035 b 49.26±0.73 b
DM
168.41±5.38 de
45.27±3.79 cd
G8: RRJ +
35.27±2.87 c
74.24±2.48 bc 83.81±3.35 bc
0.69±0.035 b
DM
G9: LLJ +
35.91±3.58 c
72.86±5.18 c 80.61±5.96 cd
175.77±5.02 cd
0.68±0.041 b 47.66±1.94 bc
DM
G10: LRJ +
34.82±3.06 c
76.10±1.21 b 84.92±3.01 b
165.22±5.08 e
0.69±0.023 b 43.70±2.73 d
DM
Values are expressed as means ± S.D, n=10, (P<0.05)
There is no significant difference between means have the same letter in the same column.
Table (5): Effect of radish and leek (leaves and roots) juices treatment on hematological parameters in healthy and
dimethoate treated groups
Parameters
Hemoglobin
RBCS
WBCS
HCT
MCV
MCH
MCHC
concentration
count
count
(%)
(fl)
(pg)
(g/dl)
6
3
Groups
(g/dl)
(x10 /µl)
(x10 / µl)
G1: Normal
13.60±0.09 a
42.70±0.09 a 4.29±0.38 a
8.45±0.64 f
93.74±0.51a
30.73±1.37 a 32.70±1.62 a
control
G2: Healthy
13.62±0.34 a
42.70±0.53 a 4.32±0.48 a
8.43±0.05 f
93.62±0.51 ab 30.73±0.65 a 32.65±0.47 a
RLJ
G3: Healthy
13.61±0.07a
42.72±0.51 a 4.29±0.47 a
8.46±0.14 f
93.59±0.56 ab 30.71±0.47 a 32.54±0.31 a
RRJ
G4: Healthy
13.61±0.54 a
42.70±0.67 a 4.32±0.10 a
8.43±0.57 f
93.60±0.46 ab 30.71±0.99 a 32.62±0.26 a
LLJ
G5: Healthy
13.59±0.45 a
42.73±0.93 a 4.29±0.15 a
8.49±0.17 f
93.35±0.20 ab 30.68±0.60 a 32.50±0.22 a
LRJ
10.73±0.07 e
32.76±0.13 e 2.88±0.06 e 17.67±0.15 a 92.07±0.62 e
28.35±0.71 c 28.39±1.49 c
G6: DM
a
b
b
e
bc
13.42±0.09
37.34±0.12
3.90±0.05
12.58±0.10
93.27±0.51
29.85±0.36 b 29.91±0.87 b
G7: RLJ + DM
c
c
c
c
d
12.80±0.06
36.65±0.13
3.50±0.04
15.59±0.17
92.59±0.59
29.50±0.37 b 29.68±0.94 b
G8: RRJ + DM
b
c
b
d
cd
13.11±0.07
36.57±0.18
3.69±0.09
14.23±0.09
92.89±0.50
29.81±0.59 b 29.71±0.96 b
G9: LLJ + DM
G10: LRJ +
12.32±0.07d
35.30±0.21 d 3.26±0.05 d 16.54±0.30 b
92.58±0.47d
29.43±0.33 b 29.59±0.97 b
DM
Values are expressed as means ± S.D, n=10, (P<0.05)
There is no significant difference between means have the same letter in the same column.
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Table (6): Effect of radish and leek (leaves and roots) juices treatment on liver function of healthy and dimethoate treated groups
Parameters
AST
ALT
ALP
Total bilirubin Total protein Albumin
Globulin
A/G ratio
Groups
(U/ml)
(U/ml)
(IU/L)
(mg/dl)
(g/dl)
(g/dl)
(g/dl)
0.26±0.064e
7.68±0.54a
4.68±0.44a 2.97±0.24a 1.58±0.17abcd
G1: Normal control 53.03±4.17c 46.36±3.13c 75.18±5.74e
c
c
e
e
a
52.56±5.91 46.44±3.10
74.63±2.66
0.27±0.049
7.64±0.28
4.77±0.12a 2.87±0.34a 1.65±0.41abc
G2: Healthy RLJ
52.77±5.16c 46.67±0.22c 74.70±2.70e
0.29±0.066e
7.46±0.32a
4.63±0.48a 2.83±0.61a 1.63±0.24ab
G3: Healthy RRJ
c
c
e
e
a
52.67±5.38 46.48±3.40
74.68±3.05
0.29±0.032
7.62±0.33
4.69±0.63a 2.93±0.42a 1.60±0.79a
G4: Healthy LLJ
53.05±2.32c 46.67±0.03c 75.30±2.86e
0.35±0.071e
7.45±0.32a
4.61±0.80a 2.84±0.16a 1.62±0.97a
G5: Healthy LRJ
a
a
a
a
d
76.23±3.12 69.19±0.58
127.03±1.89
1.40±0.298
5.51±0.33
2.80±0.32d 2.71±0.61a 1.03±0.34e
G6: DM
68.05±0.39b 65.61±1.31b 81.29±2.95d
0.61±0.092d
6.71±0.42b
4.08±0.30b 2.63±0.40a 1.55±0.32abcde
G7: RLJ + DM
69.98±0.47b 66.39±0.28b 85.37±2.95bc
0.76±0.150b
6.11±0.22c
3.51±0.14c 2.60±0.30a 1.35±0.17bcde
G8: RRJ + DM
b
b
cd
c
b
69.41±0.17 65.58±0.18
84.00±2.70
0.73±0.108
6.52±0.34
3.61±0.10c 2.92±0.30a 1.25±0.12cde
G9: LLJ + DM
70.01±0.47b 66.76±0.12b 87.69±2.80b
0.88±0.155b
5.78±0.21d
3.12±0.35d 2.66±0.46a 1.17±0.33de
G10: LRJ + DM
Values are expressed as means ± S.D, n=10, (P<0.05)
There is no significant difference between means have the same letter in the same column.
Table (7): Effect of radish and leek (leaves and roots) juices treatment on kidney function of healthy and dimethoate treated groups
Parameters
Urea (mg/dl)
Creatinine (mg/dl)
Uric acid (mg/dl)
Groups

G1: Normal control
G2: Healthy RLJ
G3: Healthy RRJ
G4: Healthy LLJ
G5: Healthy LRJ
G6: DM
G7: RLJ + DM
G8: RRJ + DM
G9: LLJ + DM
G10: LRJ + DM

25.89±1.30 d
24.74±0.84 d
25.94±2.01 d
25.78±1.37 d
26.48±1.17 d
45.71±2.62 a
29.79±3.92 c
34.72±2.76 b
33.31±2.33 b
35.05±3.95 b

0.45±0.027 d
0.36±0.038 d
0.41±0.017 d
0.36±0.012 d
0.43±0.037 d
1.14±0.381 a
0.73±0.276 c
0.86±0.235 bc
0.80±0.075 bc
0.92±0.185 b

Values are expressed as means ± S.D, n=10, (P<0.05)
There is no significant difference between means have the same letter in the same column.
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3.65±0.21 d
3.65±0.16 d
3.67±0.37 d
3.66±0.44 d
3.67±0.47 d
5.77±0.48 a
4.45±0.10 c
4.55±0.72 c
4.51±0.28 c
4.95±0.51 b
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(3-A)

(3-B)

(3-C)

(3-D)
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(3-F)

(3-G)

(3-H)

(3-I)

(3-J)
Fig. 3 (A-J): Liver sections of mice in experimental groups, stained with (H&E X200)
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(4-A)

(4-B)

(4-C)

(4-D)

(4-E)

(4-F)

(4-G)

(4-H)

(4-I)

(4-J)
Fig. 4 (A-J): Kidney sections of mice in experimental groups, stained with (H&E X200)
(A): Normal control, (B): Healthy RLJ, (C): Healthy RRJ: (D): Healthy LLJ, (E):
Healthy LRJ, (F): DM, (G): RLJ + DM, (H): RRJ + DM, (I): LLJ + DM, (J): LRJ + DM
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4. DISCUSSION
4.1.

Bioactive components derived from radish and leek (leaves and roots) juices

Radish and leek (leaves and roots) juices contain many bioactive components with varying
amounts. e-vanillic, ellagic, vanillic, ferulic, caffeic, chlorogenic, iso-ferulic are the main
phenolic compounds found in RLJ, while hisperdin, rutin, quercetrin, hespertin, apegenin and
7-OH flavone are the main flavonoids found in this juice. p-coumaric acid, catechein, gallic
acid, coumarin, resversetrol, and epicatechein are the main phenolic compounds found in
LLJ, while naringin, quercetin, narengenin, rosmarinic, and kampherol are the main
flavonoids found in the same juice.

[13, 44]

RLJ was found to contain the higher concentration

of bioactive components followed by LLJ then RRJ and finally LRJ. The presence of these
bioactive components may be associated with decreased oxidative stress and injury in mice
groups administered DM.
4.2. Nutritional effect of radish and leek (leaves and roots) juices
In the present study, oral administration of dimethoate caused a significant reduction in food
intake, body weight change, and an increase in relative weight of liver and kidney. The
reduction in food intake in the dimethoate treated group may be due to the toxic effects of
pesticide that resulted in the loss of body weight or as a result of oxidative stress. These
observations are consistent with the previous findings.[45, 46]
In toxicological studies, organ and relative organ weights are important criteria for evaluation
of organ toxicity. Similar increase of the liver and kidney weight after pesticide
administration was also reported. [47, 48] The intake of radish and leek (leaves and roots) juices
caused an improvement on the relative weight of liver and kidney. This may be due to the
presence of flavonoids and the phenolic compounds in these juices which have high
antioxidant ability, thus reducing oxidative stress accompanied with dimethoate intoxication.
4.3. Antioxidant Effect of radish and leek (leaves and roots) juices
A common consequence of most stresses is that they result in an increased production of
reactive oxygen species. The successive reduction of molecular oxygen to H2O yields the
intermediates which are potentially toxic because they are relatively reactive than O 2.
Reactive oxygen species (ROS) may lead to unspecific oxidation of proteins and membrane
lipids or may cause DNA injury. [49]
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The mechanism by which dimethoate and OPI in general, could promote oxidative stress is
that dimethoate acts as an inducer of P450 isoenzyme. This induction of P450 enzyme system
may be responsible for dimethoate increased biotransformation to P=O analogue. The
dimethoate induced enhancement in liver microsomal Cytochrome P450 content and oxygen
radicals production together with lipid peroxidation which detected by the significant
increase in thiobarbituric acid reactive substances (TBARS) in the liver and kidney. The
increased levels of TBARS indicate an enhanced lipid peroxidation leading to tissue injury
and failure of the antioxidant defense mechanisms to prevent the formation of excess free
radicals. [50]
Nitric oxide (NO), the end-metabolic product of peroxinitrite anion (nitrites and nitrates), is
determined as a biomarker for reactive nitrogen species (RNS). The increments observed in
NO level following dimethoate induced toxicity reflected the systemic impact in the
production of NO caused by the oxidative insult of dimethoate. NO also reacted with O 2•− to
form peroxynitrite anion (ONOO−) which is a high reactive radical responsible for oxidative
damage to macromolecules. [51] Nitric oxide (NO) has been implicated in the mechanisms of
cell injury and long-term physiological changes in cellular excitability suggested that NO has
an important role in modulating oxidant stress and tissue damage.

[52]

This confirmed by

several studies. [51, 53]
Dimethoate induced enhancement in liver microsomal cytochrome P450 content and oxygen
radical production is paralleled by an augmented lipid peroxidation as evidenced by the
significant increase in thiobarbituric acid reactive substances (TBARS) detected in liver
homogenates.
Highly reactive oxygen metabolites, especially hydroxyl radicals, act on polyunsaturated fatty
acids of phospholipid components of membranes to produce malondialdehyde, a lipid
peroxidation product. Lipid peroxidation caused by ROS has been suggested as one of the
molecular mechanisms involved in organophosphorous pesticide. This was in agreement with
our results since dimethoate has been reported to induce oxidative stress, as shown by
increased MDA production leading to tissue injury and failure of the antioxidant defense
mechanism that prevent the formation of excess free radical.
Results have shown that radish and leek juices has a high potent protective effect against
oxidative stress; as demonstrated by the significant decrease of lipid peroxidation, as well as
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the amelioration of enzymes’ antioxidant status. Polyphenols are also demonstrated by its
ability to inhibit the production of nitric oxide.
The ability of radish and leek juices to ameliorate the increased levels of MDA and NO could
be due to their content of polyphenols which have mechanisms by which they reduce
oxidation besides direct role as antioxidants: (1) Binding of metal ions such as iron and
copper and preventing their participation in oxidation reactions (leading to the formation of
hydroxyl radical). (2) Suppression of oxidation stimulants such as induced nitric oxide
synthase (iNOS), cyclooxygenase 2 (COX- 2), lipoxygenase 2 (LOX-2) and xanthine
oxidase. (3) Induction of antioxidant enzymes such as glutathione S-transferase and
superoxide dismutase. Significant decreases in the levels of MDA and NO and activation of
antioxidant enzymes activities as a result of radish and leek juices administration were
previously reported. [54, 55, 56]
Biological systems have evolved with endogenous defense mechanisms to help the protection
against free radicals induced cell damage. SOD is an important endogenous antioxidant
enzyme that acts as the first line defense system against ROS, metabolizes toxic oxidative
intermediates and catalyzes superoxide to H2O2 and O2. [57, 58]
In this study, SOD activity and GSH level significantly decreased in dimethoate toxicated
mice due to their consumption and exhausting antioxidant agents present in the body. GSH is
a tripeptide and a powerful antioxidant present within the cytosol of cells and is the major
intracellular non protein thiol compound (NPSH). It is important in maintaining –SH groups
in other molecules including proteins, regulating thiol-disulfide status of the cell, and
detoxifying foreign compounds and free radicals. [58]
The depletion of the enzymatic antioxidant SOD and non-enzymatic antioxidant GSH in the
dimethoate administration could be either the result of their increased utilization for
conjugation and/or their participation in achieving free radical products induced by
dimethoate toxicity. This supported by several researches. [59, 60]
The present study revealed that SOD activity and GSH level significantly increased by radish
and leek juices. The antioxidant activity of these plant juices may be due to an inhibition of
the reactive oxygen species (ROS) inducing a chain reaction mediated by several antioxidant
enzymes including SOD and non-enzymatic antioxidant as reduced glutathione (GSH) for
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dealing with these toxic substances suggesting that natural antioxidants constitute efficient
treatment of toxicity induced by xenobiotics.
A study showed that combined treatment with radish extract and zearalenone succeeded in
restoring the antioxidant enzyme activities since it caused a significant increase in GSH and
SOD activity in the liver and kidney which may be due to the higher content of
isothiocyanate, kaempherol glycosides and L-tryptophan compounds in radish extract and
their ability to scavenge free radicals.

[61]

Another study revealed that Raphanus sativus

methanolic extract reversed the decreased levels of reduced GSH and SOD which may be due
to the presence of polyphenolic compounds. [62]
Also, the presence of S-allylcysteine and S-allylmercaptocysteine which are extracted from
Allium porrum exert an antioxidant action by scavenging the ROS, enhancing the cellular
antioxidant enzyme; superoxide dismutase and increasing glutathione in the cells. [63]
Both GSH and SOD are considered to be free-radical scavengers in the cells. Thus, the
decrease in GSH level and SOD activity leading to an indirect increase in oxidative DNA
damage, which suggests that SOD plays a role in the suppression of oxygen free-radical
formation and the decrease of NO generation. [64]
Since free radicals have very short half-lives, the clinical assessment of oxidative stress is
based on the measurement of different stable oxidized products of modified proteins, lipids,
carbohydrates and nucleic acids. Proteins are susceptible to oxidant-mediated injury, forming
cross-linkage and aggregation products that are resistant to proteolysis.

[65]

. Accumulation of

modified proteins disrupts cellular function either by loss of catalytic and structural integrity
or by interruption of regulatory pathways. Markers of protein oxidation named as advanced
oxidation protein products (AOPPs) which are defined as dityrosine containing cross linked
protein products, and are considered as reliable markers to estimate the degree of oxidantmediated protein damage.[66]
In this study, AOPP content significantly increased in dimethoate toxicated mice. This may
be due to the ability of dimethoate to oxidize and modify proteins. In previous studies,
dimethoate resulted in a significant increase in AOPP levels in the heart tissue and cerebral
cortex tissue of adult rats by (+50%) and (74%) respectively suggesting that dimethoate
activated the formation of free radicals in these tissues. [67, 68]
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The protective effect of radish and leek (leaves and roots) juices may be explained depending
on the fact that these juices contain polyphenolic compounds which may scavenge free
radicals offering protection and their antioxidant potential mechanism suggesting that the
juices of these plants may be useful to prevent the oxidative stress inducing damage and
protein oxidation.
Plasma thiol groups are physiological free radical scavengers. The -SH moiety of cysteine is
highly prone to oxidative attack by several mechanisms, leading to the formation of disulfide
bonds and thiyl radicals. Oxidation of cysteine-SH groups can also give rise to intra- or interprotein cross-linked derivatives.
It has been estimated that proteins can scavenge the majority (50% –75%) of reactive species
generated and much of this function is attributed to the thiol groups present in them. The
serum levels of protein -SH in the body indicate antioxidant status and low levels of protein –
SH correlated positively with the increased levels of lipid peroxides and of advanced
oxidation protein products (AOPPs). [69]
In our study, dimethoate toxicity has been postulated to have multiple effects including
generation of ROS and induction of intracellular oxidative stress, thereby disrupting normal
cellular development and caused depletion in the thiol content due to the usage in
detoxification.
In a previous study, there was a significant decrease in the level of total thiols in acute
organophosphorus poisoned patients and that organophosphate induces renal tubular
epithelial cell toxicity through elevation of reactive oxygen species. [70] Also, total SH groups
of pesticide workers were significantly lower than that of controls suggesting that there is
suppression in total antioxidant capacity of the body. [71]
A number of other dietary antioxidants exist beyond the traditional vitamins present in plants
collectively known as phytonutrients or phytochemicals which are being increasingly
appreciated for their antioxidant activity, one example is flavonoids which are a group of
polyphenolic compounds. Flavonoids exhibit several biological effects such as antiinflammatory, anti-hepatotoxic, anti-allergic, and anti-ischemic. Many of the biological
activities of flavonoids are attributed to their antioxidant properties and free radical
scavenging capabilities. The antioxidant activities of flavonoids vary considerably depending
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upon the different backbone structures and functional groups. A number of flavonoids
efficiently chelate trace metals, which play an important role in oxygen metabolism.

[72]

This

may be the mechanism by which radish and leek juices ameliorate the depleting effect of
dimethoate upon total thiol groups.
4.4. Effect of radish and leek (leaves and roots) juices on hematological parameters
In hematological analysis, results showed tendency toward a decrease in haemoglobin
concentration, hematocrit and red blood cells count in group administered dimethoate. The
decrement in RBCS count may be due to interference of Hb biosynthesis, disruption of
erythropoiesis and shortening of the life span of circulating erythrocytes. The decrease in the
haematocrit percent may be due to either a decrease in the size of RBCS or a decrease in the
number of erythrocytes. Decrease in the values of blood indices can be correlated with the
decrease in the erythrocyte count and hemoglobin concentration. Also the results showed that
there was stimulation in leukocyte production in dimethoate group may be due to the action
of dimethoate as chemical stressors causing an increase in adrenaline level and consequently
lymphatic leucocytosis. These results are confirmed by several studies. [73, 74, 75]
The administration of radish and leek (leaves and roots) juices normalized these
hematological parameters. The protective effects are most likely due to their natural
constituent of antioxidants potential. [61, 76]
4.5.

Effect of radish and leek (leaves and roots) juices on Liver function

Liver is one of the major organs for detoxification of xenobiotics. A large number of
xenobiotics caused oxidative stress by generation free radicals in biological systems. There is
a considerable importance of the investigation into free radical-mediated damage to
biological systems due to pesticide exposure. [77]
In clinical diagnosis increased AST, ALT and ALP activities indicates affected liver. In the
present study, oral administration of DM caused oxidative stress and elevation of
hepatospecific enzyme activities. This elevation in liver enzymes may be due to degeneration
and necrosis of hepatocytes which attributes an increased permeability of the cell membrane
that results in the release of transaminases and ALP into the blood stream as a result of the
oral administration of DM. The present study is in a good agreement with the previous study
in which exposure to dimethoate caused a significant increase in the serum AST, ALT and
ALP activities. [78]
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Treatment with radish and leek juices was able to alleviate the liver damage caused by DM
exposure as revealed by remarkable decrease in these enzymes. This could be due to the
impressive amount of polyphenols present in radish and leek juices which decrease the
oxidative stress resulting in restoration the functions of the plasma membrane and decreasing
release of enzymes into serum.
In a previous study, water and ethanol extracts of Raphanus sativus leaves (2 g/kg b.wt.) have
shown a reduction in the elevated transaminases, ALP activity and total bilirubin in
paracetamol induced toxicity in rabbits. [79] In another study, co-administration of Tunisian
radish extract (TRE) at 5, 10, or 15 mg/kg b.wt., lead to a restoration of serum activities of
ALT and AST, and a significant amelioration of the cadmium related effect on serum total
protein levels. [80]
The reduced activities of AST, ALT and ALP as a result of ethanolic leek leaves extract (200
and 400 mg/kg b.wt.) administration in rat group administered CCl4, point towards an
improvement in the secretory mechanism of the hepatic cell and is a clear manifestation of
anti-hepatotoxic effect of leek extract.
previous study.

[81]

[76]

This effect was similar to that reported in a

Liver is central place for protein synthesis and damage to liver reduces the

rate of protein synthesis and hence the level of proteins in the circulation. Low levels of total
protein in DM treated group may be due to increased oxidative stress leading to elevated
MDA and NO levels which attributed to liver dysfunction and inability to synthesize different
proteins. In addition, the observed decrease in serum proteins could be attributed in part to
the damaging effect of dimethoate on liver cells, as confirmed by the increase in activities of
serum AST and ALT.
The elevation of total bilirubin levels could be as a result from degeneration in liver tissues
and perturbation of the biliary system. Our results are in agreement with previous research. [3]
The resulted increase in serum total protein and albumin after the administration of radish and
leek juices may be due to the prevention of protein oxidation.
4.6.

Effect of radish and leek (leaves and roots) juices on kidney function

The kidneys are the major detoxification organs for many xenobiotics, are frequently
susceptible to the nephrotoxic effects. Kidney is one of the targets organs of experimental
animals attacked by acute, sub-chronic and chronic exposure to OPI compounds. [5]
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Increase in the serum urea and creatinine levels were taken as the index of nephrotoxicity
induced by DM which caused elevation in ROS production thus increasing the oxidative
stress in kidney tissue leading to impairment of the glomerular function, tubular damage in
the kidneys and decrease in filtration rate of the kidney. This is confirmed by several
studies.[46, 82]
Uric acid is the end product of the catabolism of tissue nucleic acids, i.e. purine and
pyrimidine bases metabolism. In the present work, the serum uric acid level exhibited
significant increment in dimethoate treated mice. This may be due to inability of excretion as
a result of kidney oxidative damage. A rise in blood urea nitrogen, creatinine and uric acid
levels was observed in dimethoate treated group indicating its oxidative effect. [59]
Interestingly, our results indicated that administration of radish and leek juices to dimethoate
intoxicated mice restored these altered biochemical parameter levels to within normal limits
and improved kidney dysfunction. This could be due to the phytoconstituents detected in the
plant materials of radish and leek juices which may be responsible for their nephroprotective
activity. In addition, these bioactive molecules also possess antioxidant activity. These results
are confirmed by several studies. [62, 83, 84]
4.7.

Histopathological Examination of liver and kidney

The administration of radish and leek juices to dimethoate intoxicated mice reversed some
amelioration of liver and kidney lesions induced by dimethoate treatment. Histopathological
observations were in correlation with biochemical measurements carried out in our study that
further support the hepatoprotective and nephroprotective effects of these juices.
In the present study, radish and leek juices minimized the histopathological alterations in
mice toxicated with dimethoate. It is concluded that this may be due to reduced lipid
peroxidation processes and/or enhancement of anti-oxidant action by radish and leek juices.
In a previous study, Raphanus sativus exhibits nephroprotection against nephrotoxicity
induced by gentamicin. They concluded that this may be due to its potent antioxidant
effect.[62] Also Raphanus sativus was found to reduced necrosis or inflammation on CCl4
induced liver toxicity in rats. [85]
Furthermore, it was indicated that liver of CCl4-intoxicated rats fed on 200mg/kg b.wt. leek
extract showed little vacuolar degeneration of hepatocytes while livers of CCl4 intoxicated
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rats fed on 400mg/kg b.wt. leek extract showed almost normal histology of the hepatic
lobule. Also, liver of groups gives only leek extract showed as negative control rats. The
higher concentrations of leek extract the improvement in liver histopathology. [76]
CONCLUSION
In conclusions, this study revealed that radish and leek (leaves and roots) juices are multiprotective agents that can protect humans against the oxidative stress and reduce
consequently the risk of hepatotoxicity, nephrotoxicity and cellular damage in rat liver and
kidney after oral exposure to dimethoate. However, the results revealed that radish leaves
juice is most effective juice followed by leek leaves juice then radish roots juice and finally
leek roots juice.
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