Protective effect of Radish, Cabbage and Jews mallow on lead toxicity in rats.
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ABSTRACT :

The present study aimed to investigate effect of Radish, Cabbage and Jews mallow on lead toxicity in
rats. This work was carried out on 48 aduit male rats of Sprague Dawely strain. The mean weight of male
rats ranged from 110 +5 g. The rats were randomly classified as follows. 1- Control group (negative group),
which consisted of six rats fed on standard diet and supplied with tap water. 11- lead acetate rats group,
which included 42 rats fed on standard diet with lead acetate and reclassified into 7 groups ( 6 rats each ) as
follows- 1- Group consumed standard diet with lead acetate( control positive group ). 2 - Group fed on lead
acetate diet with 5% dried radish. 3- Group fed on lead acetate diet with 10% dried radish. 4 - Group fed on
lead acetate diet with 5% dried cabbage. 5 - Group fed on lead acetate diet with 10% dried cabbage. 6 -
Group fed on lead acetate diet with 5% dried Jews mallow.7 - Group fed on lead acetate diet with 10% dried
Jews mallow .The duration of the study was six weeks. Resuits of this study showed that the highest increase
in body weight gain showed in group which treated with 10% Radish (3G). While the lowest value in body
weight gain was found in the group of rats fed on (5%) cabbage (G5). The highest decrease in serum
cholesterol, LDL-c and VLDL-c recorded for the group treated with 10% Jews mallow. The highest decrease
in the mean al treated groups with tested diets improved the mean value AST, ALT and The lowest decrease
in serum ALT enzyme recorded for the group which treated with 5% cabbage followed by 10% Jews
mallow, respectively. While the highest decrease recorded for the group treasted with 5% radish. All treated
groups with 5% and 10% Radish, Cabbage and Jews mellow decreased the mean value of serum lead
significantly, as compared to the positive control group. The highest decrease in serum lead recorded for the
group which treated with 10% Jews mallow, followed by the group treated with 10% Cabbage, respectively.

INTRODUCTION
John H. Duffus (2002) found that heavy metal pollution can arise from many sources but most commonly
arises from the purification of metals, e.g., the smeltingof copper and the preparation of nuclear fuels.
Electroplating is the primary source of chromium and cadmium. Through precipitation of their compounds
or by ion exchange into soilsand muds, heavy metal pollutants can localize and lay dormant. Unlike organic
pollutants, heavy metals do not decay and thus pose a different kind of challenge for remediation. Currertly,
plants or microorganisms are tentatively used to remove some heavy metals such as mercury. Plants which
exhibit hyper accumulation can be used to remove heavy metals from soils by concentrating them in their
bio metter. Verma et al., (2006) suggested that disposal of municipal and industrial wastes, application of
fertilizers, atmospheric deposition and discharge of wastewater on land, has resuted in increase in the
concentration of heavy metals in the soil. Parisa et al., (2011) reported that metal-polluted industrial
effluents discharged into sewage treatment plants could lead to high metal concentrations in the activated
dudge microbial populations in metal-polluted environments contain microorganisms that have adapted to
the toxic concentrations of heavy metals and become “metal resistant”". Wakefield (2002) showed that
behavioral dlterations such as reduced attention span, learning deficit, impaired cognition, hyperactivity,
impulsiveness, and aggressiveness have been found in children exposed to lead. Jabeen et al., (2010)
suggested that workers employed in metal-polluted industries are more exposed to lead than general public.
Numerous studies have shown that 15-30% of lead exposure in humans occurs though inhalation and 70-
85% with food and drinks from gastrointestinal tract. Sushil and Madhur (1993) found that lead enters the
brain and selectively deposited in the hippocampus and cortex, as well as in nonneuronal elements that are
important in the maintenance of the blood brain barrier function. Lead exposure causes distractibility
inability to maintain physical balance and it affects some conmplex functions including learning.  Chaturvedi
(2008) found that (Raphanus sativus L) provides protection by strengthening the antioxidant like glutathione
and catalase. Kwon (2009) found that methylisogermabullone (MIGB) purified from radish has stimulatory
effect on the spontaneous cortractility of gastrointestinal smooth muscles in a study of rat gastrointestinal
srips. And, these contractile responses of Gl tracts to MIGB are likely mediated, at least, by activation of
acetylcholinergic M2 and M3 receptors. Galati and Brien (2004) indicated that brassica species are reported
to possess cancer prevertive properties that have been attributed to the glucosinolates and their derived
products "flavonoids’ and other phenolies also contribute to this capacity. kylenorton (2011) found that
Brussels sprouts, contains high amounts of vitamin C which play a mgjor role, acting as cofactors for many
enzyme systems including those of liver detoxification, in cleansing the body toxins, due to features of
vitamin C metabolism and the functional status of the liver in acoholism and alcoholic delirium in the stage
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of detoxification therapy. Mohammed et al., (2012) suggested that cabbage can also be included in dieting
prograns, as it is a low calorie food. schippers, (2000) suggested that corchorus olitorius is a popular
vegetable in either dry or semi-and regions and in the humid areas of Africa. The genus corchorus consists of
50 - 60 species, of which about 30 are found in Africa. The plant is mainly known for its fiber product, jute
and for its leafy vegetables. Innami et al. (2005) reported that on ability of C. olitorius leaf extract to reduce
elevation of postprandia blood glucose levels in rats as well as humans. Amanabo et al., (2011) reported
that Corchorus olitorius is extremely consumed as a health vegetable, because it contains abundant beta -
carotene and other carotenoids, vitamins B1, B2, C and E, and minerals. Chia-Sung et al., (2012) found thet
recent studies have shown that compounds such as carotenoids, flavonoids, and vitamin C isolated from the
leaves of COL exhibit significant antioxidative activity.

MATERIAL AND METHODS

1- Material: Lead acetate is a white powder odorless, having a Mw. of [379.33]. Casein, mnerals,
vitamins, cellulose and choline chloride were obtained from Elgomhoria Company, Cairo, Egypt.

Experimental vegetables:

Radish, Cabbage and Jews mallow were obtained from the local merket in El-Minify, Governorate,

Egypt. These vegetables washed in clean water then cut into small pieces. Drying vegetables was prepared

by solar energy in central research; Dokki, Egypt (central laboratory), then dried vegetable were crushed into

fine powder.

Experimental animals:

This work was carried out on 48 adult male rats of Sprague Dawley strain. The mean weight of male
rat ranged 110 + 5g. The animals were purchased from the Agricuitural Research Center, Giza, Egypt,
housed individually in cages under the normal laboratory conditions and fed the basal diet for a week as
adaptation period.

2-M ethods:
"1"- Chemical analysis of the experimental vegetables:

a Moisture, ash, crude protein, and fat were determined in radish, cabbage and Jews mallow samples
according to the method of the A.O.A.C. (1995).

b- Determination of minerals of the experimental vegetables

Minerals contents were determined after wet washing by using atomic absorption  spectrophotometer in
experimental vegetables [perkins-Elmer, Model 2380] according to

Pupsa et al; (1994).
" 2" - Biological method:

Experimental rats design. The animals were kept under observation for one week (7days) before the dtart
provided adlibtum. The rats were randomly classified as follows-T- Control group (negative group), which
consisted of 6 rats fed on standard diet and supplied with tap water. TT- lead acetate rats group, which
included 42 rats fed on standard diet with lead acetate in 100 mg/kg of diet rats by adding it in the diet and
reclassfied into 7 groups ( 6 rats each ) as follows. 1 - Group consumed standard diet with lead acetate(
control positive group ). 2 - Group fed on lead acetate diet with 5% dried radish. 3 - Group fed on lead
acetate diet with 10% dried radish. 4 - Group fed on lead acetate diet with 5% dried cabbage. 5 - Group fed
on lead acetate diet with 10% dried cabbage. 6 - Group fed on lead acetate diet with 5% dried jews mallow.
7 - Group fed on lead acetate diet with 10% dried Jews mallow.

Biological evaluation: The duration of the study was six weeks. Feed intake was recorded daily and body
weight of rats was measured once weekly. The total body weight gain and feed intake during the
experimental period (6weeks) were also calculated. BWG% was calculated at the end of experiment as
follows:

BWG % (Final Weight - Initial Weight) x 100

Intial Weight



At the end of the experiment period, the rats were anaesthetized by diethyl ether and sacrificed. Blood
samples of each rat were withdrawn in test tubes. The whole blood in the heparenized tube was used for
estimation of some biochemical analyss. Blood samples were collected in clean dry centrifuge tubes from
hepatic portal vein and left to clot and centrifuge at 3000 r.p.m for 15min to obtain serum. After that, serum
was kept at — 20 °C until analysis in well stoppered plastic vials. Liver, kidney, spleen and heart were
removed, blotted on filter paper weighted separable to calculate the absolute and relative organ weight.
Relative organ weight (liver, kidney, spleen and heart) were calculated according to the following formula:

Relative organ weight = Organs weight (gm) / final weight (gm) x100

Table (1): Basal diet was prepared according to NRC (1995) asthe following (gkg diet):

Ingredients Groupl | Group 2 | Group 3 | Group 4 | Group 5 | Group 6 Group 7 Group 8
g/kgdiet contral contral
negative | positive
Casein 200 200 200 200 200 200 200 200
Corn starch 497 496.9 446.9 396.9 446.9 396.9 446.9 396.9
Sucrose 100 100 100 100 100 100 100 100
Vitamin mixture 20 20 20 20 20 20 20 20
Minera mixture 100 100 100 100 100 100 100 100
Corn ail 50 50 50 50 50 50 50 50
DI methionine 3 3 3 3 3 3 3 3
Cellulose 30 30 30 30 30 30 30 30
Leed | ...... 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Radish | .00 | eeeens 50 100 | veeveee | veervens | eeennene | eneees
Cabbage | cieeeee | eeeeeee | eeeene | eenaee 50 100 | .eeeee ] eeeens
Jews mallow i [ eeviiie | eveenee | veeeee [ eviine | veeeens 50 100

*- Biochemical analysis of serum:
1- Serum lead, calcium and zinc were estimated according to Pupsa et al ., (1994).
2- Liver and renal function was determined as follows:-

A) - Serum aanine amino transferees and aspartate amino transferee's enzymes activity (ALT & AST) were

performed according to the method of Reiman and Frankel (1957).

B) - Kinetic determination of akaline phosphatases (ALP) in serum or plasma samples was performed

according to (Devi et al. 2000 and Draper & Handl ey, (1990).

C) - Serum wric acid was determined enzimetrically according to Barham and Trinder (1972).

D) - Serum creatinine enzimetrically according to Young (2001).

E) - Serum urea were estimated according to Fosse and Francois (1914).

**- Biochemical analysis of whole blood:
1- Serum Triglycerides: Enzymetic determination of triglyceride was conducted according to the method
of Fossati and Principe (1982)
2- Serum total cholesterol:
according to Tomas (1992).
3- Serum HDL- c¢: Serum HDL- c¢ was determined by using precipitation colorimetric method kits
developed by Randox combany, UK according to Loper- Virellaet al., (1977)

4- Serum LDL- cholesterol: Serum LDL- cholesterol was calculated by the difference between total
cholesterol, HDL- cholesterol and triglycerides according to Fried wald et al., (1972) as follow:

Enzymatic corimetric determination of total cholesterol was conducted

Triglycerides
LDL = Total cholesterol — [HDL + 5

5- Serum VLDL cholesterol: The VLDL cholesterol was calculated according to the equation given by Lee
and Nieman (1996). VLDL = Triglycerides/5




Statistical Analysis:-Results are expressed as mean = SD, the difference among groups evaluated by two ways
analysis of variance ( ANONA, F.test ).The analysis carried out using statistical package for the Social Science
SPSS (1998) computer programs variation 10 .

RESULTS

Data in table [2] showed the percent of moisture, protein, fat, ash, fiber, carbohydrate, wastage and
calories of radish cabbage and Jew's mallow (Mg per 100g sample). Moisture content of cabbage [92.62 %
is higher than the moisture content of radish [91.8 %] and Jew's mallow [82.60%], respectively. Protein
content of Jew's mallow [4.83 %] is higher than the protein content of radish [2.05%] and cabbage [1.47%],
respectively. Fat content of Jew's mallow [0.90%] is higher than the fat content of radish [0.31%] and the fat
content of cabbage [0.21%)]. Ash content of Jew's mallow [2.76%] is higher than the content of radish [1.4%)]
and cabbage [0.68%], respectively. Fiber content of Jew's mallow [1.71%] is higher than the fiber content of
cabbage [0, 90] and content of radish [0.84 %)]. Carbohydrate content of Jew's mallow [7.20%] is higher than
cabbage [4.13%)] and radish [3.6 %], respectively. Wastage content of Jew's mallow [62.5%] is higher than
the wastage content of cabbage [27.3]. Calories content of Jew's mallow [56.22%] is higher than the calories
content of radish [25.39%] and cabbage [24.29%], respectively.

Table [2]: The chemical composition of radish, cabbage and Jew's mallow (M g per 100g).

I

Samples Radish Cabbage Jews mallow
Moisture 91.8 92.62 82.60
Protein 2.05 1.47 4.83
Fats 0.31 0.21 0.90
Ash 14 0.68 2.76
Fiber 0.84 0.90 1.71
Carbohydrate 3.6 4.13 7.20
Wastage | ...l 27.3 62.5
Calories 25.39 24.29 56.22

Data in table [3] showed the minerals content [calcium, znc, sodium, iron, copper, manganese
potassum, magnesium and phosphorus] of radish, cabbage and Jew's mallow (Mg per 100g sample). The
sodium content of Jew's mallow is higher [52mg] than the sodium content of cabbage [15mg] and the
sodium content of radish [9.34mg]. The potassum content of Jew's mallow is higher [490mg] than the
potassium content of cabbage [294] and the potassium content of  radish [276.3mg]. The calcium content of
radish is higher [160.97mg] than the calcium content of Jew's mallow [120mg] and the calcium content of
cabbage [40mg]. The manganese content of Jew's mallow is higher [104mg] than the magnesium content of
radish [17.67mg] and the magnesium content of cabbage [12mg].  The magnesum content of radish is
higher [0.97mg] than the manganese content of Jew's mallow [0.731mg] and the manganese content of
cabbage [0.11mg]. The iron content of Jew's mallow is higher [2.8mg] than the iron content of radish
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[1.2mg] and the iron content of cabbage [0.6]. The phosphorus content of Jew's mallow is higher [67mg]
than the phosphorus content of radish [35.66mg] and the phosphorus contert of cabbage [28mg]. The
copper content of Jew's mallow is higher [0.188mg] than the copper content of radish [0.13mg] and the
copper content of cabbage [0.10mg]. The zinc content of Jew's mallow is higher [0.4mg] than the zinc
content of radish [0.34mg] and the Zinc content of cabbage [0.3ng]

Table [3]: Mineral content [sodium, potassium, calcium, manganese, magnesium, iron,
phosphorus, copper and zinc] in radish, cabbage and Jew's mallow (M g per 100g sample).

Simples
Mirera Radish Cabbage Jews mallow
Sodium( Na) 9.34 15 52
Potassum( K) 276.3 294 490
Calcium(Ca) 160.97 40 120
Manganese,(Mg) 17.67 12 104
Magnesium( Mn) 0.97 0.11 0.731
Iron( Fe) 1.2 0.6 2.8
Phosphorus (P) 35.66 28 67
Copper( Cu) 0.13 0.10 0.188
Zinc (Zn) 0.34 0.3 04

Effect of Radish, Cabbage and Jews mallow on feed intake and body weight gain% of rats suffering
from lead toxicity

Data in table (4) show the effect of some levels (5 and 10%) from radish, cabbage and Jews mallow on feed
intake (g/day/) and body weight gain% of rats suffering from lead toxicity.

Feed intake (g/day): The mean value of feed intake of the negative control group (healthy group) recorded
19.632 g/day/each rats, while the mean value of feed intake of the positive group (rats suffering from lead
toxicity) recorded 18.330g/day.

Table (4) Effect of Radish, Cabbage and Jews mallow on feed intake and body weight gain% of rats
suffering from toxicity.

Parameters Feed Intake Body weight gain %
Groups (g/day/each rat)

Control (-ve) 19.632 31443 @
+1.893
Control (+ve) 18.330 78257
+ 1722
5% Radish 19.00 15.636 °
+1.951
10% Radish 19543 20.863 °
+ 2013
5% Cabbage 18.632 11423 ©
+ 1474




10% Cabbage 19.341 16.050 ©
+2028

5% jews mallow 19.200 18.621 ©
+ 1502

10% jews mallow 19.600 17.120 ©°
+ 0544

Values are expressed as mean + SD. Significant at p<0.05 using oneway ANOVA test.
Values which have different letters differ significantly, while thosewith havesimilar or partially are non significant

All treated groups which suffer from led toxicity (rats suffering from lead toxicity) with 5 and 10%
Radish, Cabbage and Jews mallow revealed increased mean value of feed intake than that of the positive
control group. The highest mean value of feed intake recorded for the group which treated with 10% Jews
mallow, followed by the group which treated with 10% Radish.

Body weight gain %: The data presented in table (4) show the effect of some levels from radish, cabbage
and Jews mallow on body weight gain % of rats suffering from lead toxicity. The mean value of body weight
gain % of the posttive group decreased significantly p< 0.05, as compared to the negative control group. All
treated groups which suffer from lead toxicity and fed with 5 and 10% Radish, Cabbage and Jews mallow
showed increased mean values of body weight gain% sSignificantly (p <0.05), as compared to the positive
control group. On the other hand, the mean value of body weight gain% increased mostly with increasing the
levels of tested materials. The highest increase in body weight gain % recorded for the group which treated
with 10% Radish, followed by 5% jews mallow.

Effect of Radish, Cabbage and Jews mallow on organs weight / body weight % of rats suffering from
lead toxicity

Data in table (5) show the effect of different levels (5 and 10) from radish, cabbage and Jews mallow
on organs weights/body weights % of rats suffering from lead toxicity. The mean values + Sd of liver,
kidney, spleen and heart of healthy rats (control negeative group) were 2.074 + 0.146, 0.516 £ 0.021, 0.235 +
0.041 and 0.258 + 0.013, respectively. While these values recorded 4.006 + 0.344, 0.999 + 0.045, 0.491 +
0.035 and 0.540 + 0.036 in the posttive cortrol group (rats suffering from lead toxicity), respectively.

Liver weight / body weight%: Data in table (5) illustrated that, treating rats which suffer from
toxicity with (5% and 10%) Radish, cabbage and Jews mallow led to significant decrease in liver weight /
body weight%, as compared to the postive control group. On the other hand, non-significant changes in the
mean value of liver weight / body weight % were observed between the groups which treated with 5% and
10% (Radish, Cabbage and Jews Mallow). All treated groups showed non-significant differences in liver
weight / body weight %, as compared to the postive control group.

Kidney weight / body weight%: The data in the same table(5) revealed thet, al levels of radish,
cabbage and Jews mallow (5% and 10% ) diets caused significant decrease( p<0.5) in kidney weight / body
weight %, as compared to the positive control group.

Table (5) Effect of Radish, Cabbage and Jews mallow on organs weights/body weights % of rats
suffering from lead toxicity.

ameters Organs weight/body weight %
Group Liver Kidney Spleen Heart

Control (-ve) 2074 ° 0516 ¢ 0235 ° 0.258 ©
+ 0.146 + 0.021 + 0041 + 0.013

Control (+ve) 4,006 2 0.999 2 0491 @ 0.540 @
+0.34 + 0.045 + 0.035 + 0.036

5% Radish 2251° 0548 °° 0.285 © 0.258 ©
+0.223 + 0.042 + 0.051 + 0.024

10% Radish 2193° 0558 P°© 0.245 © 0.271 ¢
+0.315 + 0.050 + 0.037 + 0.020

5% Cabbage 2281 ° 0.560 °° 0312 ¢ 0274 °°
+ 0212 + 0.056 + 0.059 +0.023

10% Cabbage 2073° 0517 © 0273 ° 0277 °°¢
+ 0.056 + 0.037 + 0.064 + 0.030
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5% jews mallow 2240 ° 0587 °°¢ 0275 ¢ 0314°
+ 0312 + 0077 + 0.029 +0.052
10% jews mallow 23%2° 0614 ° 03%5° 0.280 P ¢
+0.228 + 0.070 + 0135 + 0034

Vaues are expressed as mean + SD. Sonificant a p<0.05 usingoneway ANOVA test.

Vdues which have different letters differ significantly, while those with have similar or partialy are non significant
The mean value + SD of kidney weight / body weight % showed non significant differences in group
fed on diet containing 5% and 10% (cabbage or radish) and 5% jews mallow, compared with the control
negative group. On the other hand the highest decrease in kidney weight / body weight % found in the group
treated with 10% cabbage, while the lowest decrease in kidney weight / body weight % recorded for the
group which treated with 10% Jews mallow.

Spleen weight / body weight%: Treating rats which suffer from lead toxicity with (5% and 10%)
radish, cabbage and Jews mallow diets improved the mean value of spleen weight/body weight%, as
compared to the positive control group (non-treated rats). All treated group showed non-significant changes
in spleen weight / body weight %, except group of rats which treated with 10% Jews mallow, as compared to
the negative control group (Table 5).

Heart weight / body weight%: All treated groups with different levels of radish, cabbage and Jews
mallow showed dignificant decrease (p<0.05) as compared to the positive control group. All treated rats
which suffer from toxicity with al levels from radish, cabbage and Jews mallow recorded non-significant
changes in heart weight/body weight%, except group of rats which treated with 5% Jews mallow, as
compared to the negative control group.

Effect of Radish, Cabbage and Jews mallow diets on lipid profile of rats suffering from lead toxicity

Data in table (6) show the effect of some levels (5% and 10%) radish, cabbage and Jews mellow on
serum cholesterol and triglycerides of rats suffering from lead toxicity.

Total serum cholesterol and triglycerides increased significantly (p<0.05) in the positive control
group (rats suffering from lead toxicity), as compared to the negative control group (133.333 + 7.637 mg/dl
and 82.000 = 9.165mg/dl) vs. (94.000 + 6.000 mg/dl and 40.000 + 2.000 my/dl), respectively. On the other
hand, serum cholesterol and triglycerides increase by about 41.843% and 105% in the positive control group,
than that of the negative control group.

Serum cholesterol (mg/dl):  All treated groups with some levels of radish, cabbage and Jews mallow
showed significant decrease in serum cholesterol, as compared to the postive control group. The data
presented in table (6) and the Fig. (7) Showed significant decrease (P< 0.05) in the mean value of serum
cholesterol in the group which treated with 10% radish, as compared with the group treated with 5% radish.
On the other hand, non-significant changes were observed between the groups treated with low and high
levels of cabbage or jews mallow. The highest decrease in serum cholesterol recorded for the group treated
with 10% jews mallow, followed by the groups which suffering from toxicity with lead and treated with 5%
jews mallow and 10% radish.

Treating rats which suffering from lead toxicity with 10% jews mallow decreased serum cholesterol
by about 27.249%, than that of the positive control group.

Table (6): Effect of Radish, Cabbage and Jews mallow on serum cholesterol and triglycerides of rats
suffering from lead toxicity

ameters Cholesterol | Triglycerides
Group mg/dl

Control (-ve) 94.000 © 40,000 °
+ 6.000 + 2.000

Control (+ve) 133333 a 82.000 a
+ 7.637 +9.165

5% Radish 118333 ° 76.667 *
+ 7.637 + 3214

10% Radish 106.000 °¢ 68.167 °
+ 6.245 + 5965

5% Cabbage 114,500 °° 77.000 2
+ 4500 +1.00

10% Cabbage 111.000 °° 55.000 ©
+ 3.000 + 2.000

5% jews mallow 104.666 ¢ 77.000 2

v



+ 3.055 + 3.605
10% jews mallow 97.000 “° 56.000 ©
+ 4358 + 2,000

Vaues are expressed as mean £ SD. Sonificant at p<0.05using one way ANOVA test.
Vdues which have different lettersdiffer significantly, while those with have similar or partidly are non significant

Serum triglycerides (mg/dl): The mean values of serum triglycerides in al treated groups which
suffering from lead toxicity with the high levels of radish, cabbage and Jews mallow decreased significantly
(p< 0.05) in serum triglycerides, while the low levels showed non-significant changes in this parameter, as
compared to the postive control group (Table 6 and Fig.8). The highest decrease in the mean value of serum
triglycerides in all treated groups recorded for the group treated with 10% Jews mallow, followed by the
groups which treated with 10% cabbage and 10% radish, respectively. Treating rats which suffering from
lead toxicity with 10% Jews mallow or 10% Cabbage decreased serum triglycerides by about 31.707% and
32.927% compared with that of control (+)groups respectlvely
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Fig. (7): Effect of Radish, Cabbage and Jews mallow on serum cholesterol of
rats suffering from lead toxicity.
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suffering from lead toxicity.

Data in table (7) and figures [9, 10 and 11] show the effect of some levels (5% and 10%) radish,
cabbage and Jews mallow on serum high density lipoprotein — cholesterol (HDL-c), low density lipoprotein
— cholesterol (LDL-c) and very low densty lipoprotein — cholesterol (VLDL-c) of rats suffering from lead
toxicity.

Data in table (7) showed that, rats which suffering from lead toxicity revealed significant decrease in
serum HDL-c, while LDL-c and VLDL-c increased, as compared to the negative control group (healthy
rats).

Serum HDL-c (mg/dl): Data in this Table and Fig. (9) revealed that, serum HDL-c in the group
which suffers from lead toxicity decreased by about 47.860%, than that of the negative control group. All
treated groups with some levels from radish, cabbage and Jews mallow (5% and 10%) showed significant
increase in the mean value of serum HDL-c, as compared to the postive control group except for 5%
cabbage group.

Table (7): Effect of Radish, Cabbage and Jews mallow on serum Lipoproteins of rats suffering from lead

toxicity

Vaues are expressed as mean + SD.

ameters HDL-c | bLc | viDL-c
Groups mg/dl

Control (-ve) 49.866 ° 36133 © 8.000 ¢

+ 3,685 + 2.39 + 0.400

Control (+ve) 26.000 © 90.933 @ 16.400 @

+ 1.200 + 6.300 +1.833

5% Radish 42.083 °° 60.916 ° 15333 @

+ 5137 + 4,046 + 0.642

10% Radish 43983 aP¢ 50,050 ¢ 13633 °

+ 3,186 + 1.975 +1.193

5% Cabbage 31.000 %° 68.100 ° 15.400 @

+ 2.600 + 1.700 + 0.200

10% Cabbage 32150 ° 67.850 ° 11.000 ©

+ 1.350 + 3.950 + 0.400

5% jews mallow 38.100 © 51.166 °© 15.400 @

+ 3,100 + 4474 + 0721

10% jews mallow 48133 @° 36.000 © 11.200 ©

+ 4614 + 1732 + 0.400

Sonificant a p<0.05using one way ANOVA test.

Vdues which have different lettersdiffer significantly, while those with have similar or partidly are non significant
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The highest increase in the mean value of serum HDL-c recorded for the groups which treated with
10% Jews mallow and 10% radish, these groups showed non-significant differences in this parameter, as
compared to the negative control group. On the other hand, the lowest increase in this parameter recorded
for the group which treated with 5% cabbage, followed by 10% cabbage and 5% Jews mallow.
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Fig. [10): Effect of Radish, Cabbage and Jews mallow on serum LDL-¢ of rats
Fig, (9): Effect of Radish, Cabbage and Jews mallow on HDL-c of rats suffering suffering from lead toxicity
from lead toxicity

Serum LDL-c (mg/dl): Data in this table (7) and Fig. (10) revealed that, serum LDL-c in the group which
suffers from lead toxicity increased by about 151.661% than that of the negative control group. Treating
groups which suffering from lead toxicity with radish, cabbage and Jews mallow (5% and 10%) improved
the mean value of serum LDL-c, as compared to the positive control group. The mean values of serum LDL-
¢ showed non-significant differences between the rats groups which suffer from lead toxicity and treated
with 5% Radish, 5% cabbage and 5% jews mallow. The highest decrease in serum LDL-c recorded for the
group treated with 10% jews mallow, these treatment recorded non-significant changes in this parameter.
Treating rats which suffer from lead toxicity with 10% Jews mallow decreased the mean value of serum
LDL-c by about 60.410%, than that of the postive control group.

Serum VLDL-c (mg/dl): The mean vaue of serum VLDL-c in all treated groups which suffering from lead
toxicity with the high levels of radish, cabbage and Jews mallow decreased significantly p< 0.05 in serum
VLDL-c, while the low levels showed non-significant changes in this parameter, as compared to the positive
control group (Table 7 and Fig. 11). The highest decrease in the mean value of serum VLDL-c in al treated
groups recorded for the group treated with 10% Jews mallow, followed by the groups which treated with
10% cabbage and 10% radish, respectively. Treating rats which suffering from lead toxicity with 10% jews
mallow or 10% cabbage decreased serum VLDL-c by about 31.707% and 32.927%, respectively compard to

that of control (+) group.

Effect of Radish, Cabbage and Jews mallow on kidney
functions of rats suffering from lead toxicity

o Data in table (8) and figures (12, 13 and 14) show the
. effect of radish, cabbage and jews mallow on kidney function
6 including (uric acid, urea nitrogen and creatinine) of rats suffering
] from lead toxicity.

G b ok % % s oo Resuts in table (8) reveded that, the mean value of serum
F\g.(lll.Effe(lolRad\sh,Cabbagegai;Jewcs::a;olw ;nhbs:rumVLDlt of rats uric a:|d, urea nitromn and creatinine increased Sgnflcantly in
B the positive control group (rats suffering from lead toxicity), as
compared to the negative control group (hedthy rats). The mean values + SD of serum uric acid, urea
nitrogen and creatinine were (3.533 + 0.305mg/dl, 20.850 + 3.650 mg/dl and 0.430 £ 0.06 mg/dl) for the
positive control group, while healthy rats recorded (1.900 + 0.01lmg/dl, 28.266 + 1.921mg/dl and 1.046 +
0.200 mg/dl), respectively. The mean value of serum uric acid, urea nitrogen and creatinine increased by
about 85.947%, 35.568% and 143.255%, respectively in the postive control group, than that of the negative
control group.
Serum uric acid (mg/dl): Data presented in table (8 and Fig (12) showed thet, the mean value of

serum uric acid decrease dignificantly in all treated groups, except the group which treated with 5% radish,
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as compared to the postive control group. Results in this table showed non-significant differences in the
mean value of serum uric acid between al treated groups.

Serum urea nitrogen (mg/dl): The mean value of serum urea nitrogen of the groups which suffering
from lead toxicity and treated with 5% and 10% Jews mallow decreased significantly (p< 0.05) in, while
other treated groups showed non-significant changes in this parameter, as compared to the positive control
group (Table 8 and Fig. 13). Treating rats which suffering from lead toxicity with 5% and 10% Jews mallow
decreased the mean value of serum urea nitrogen by about 24.234% and 15.269%, respectively, than that of
the positive control group.

Table (8): Effect of Radish, Cabbage and Jews mallow on Kidney function of rats suffering from lead
toxicity

Parameters Uric acid | Urea nitrogen | Creatinine
Groups mg/d
Control (-ve) 1,900 © 20.850 © 0.430 °
+0.01 + 3.650 + 0.06
Control (+ve) 35332 28.266 2P 1046 2
+ 0.305 +1.921 + 0.200
5% Radish 3050 2P 25100 °° 0686 °°
+ 0.350 + 1.300 + 0.098
10% Radish 2700° 24.900 ¢ 0.540 ¢
+ 0.300 + 0.300 + 0.060
5% Cabbage 2966 ° 30650 ° 0740°
+ 0416 + 2.050 + 0.060
10% Cabbage 2600 ° 31750 @ 1016 @
+ 0.300 + 1.150 + 0.087
5% jews mallow 2733° 21.416 °° 0.400 ¢
+ 0.208 + 2157 + 0,080
10% jews mallow 2.800 ° 23.950 ¢9@ 0.540 ©1
+ 0.200 + 0.750 + 0.020

Vaues are expressed as mean + SD.

Sonificant a p<0.05using one way ANOVA test.
Vdues which have different lettersdiffer significantly, whilethose with have similar or partidly are non significant
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Fig. (13): Effect of Radish, Cabbage and Jews mallow on serum urea nitragen
of rats suffering fram lead toxicity

Fig. (12): Effect of Radish, Cabbage and Jews mallow on serum uric acid of
rats suffering from lead toxicity

Serum creatinine (mg/dl): Datain table (8) and Fig. (14) Show the effect of some levels of radish,
cabbage and Jews mallow in serum uric acid of rats suffering from lead toxicity. The datain this Table
revealed thet, all treated groups recorded significant decreases in the mean value of serum creatinine, except
group of rats which treated with 10% cabbage, as compared to the positive control group.Treating rats which
suffering from lead toxicity with 5% Jews mallow recorded the best resuits in this parameter, followed by
groups which treated with 10% Jews mallow and 10% radish. These treatments decreased the mean value of
serum creatinine by about 61.759%, 48.375% and 48.375%, respectively compared to that of control (+)

group.
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Fig. (14): Effect of Radish, Cabbage and Jews mallow on serum creatinine of Fig.(15): Effect of Radish, C:'M.mge and Jews ma.”.uw on AsTenzyme of rats
N N suffering from lead toxicity
rats suffering from lead toxicity

Effect of Radish, Cabbage and Jews mallow on liver enzymes of rats suffering from lead toxicity

Data in table (9) and figures (15, 16 and 17) show the Effect of radish, cabbage and jews mallow on
liver enzymes (AST, ALT and ALP) of rats suffering from lead toxicity.

The mean value of Aspartate amno transferees (AST) ul, Alanine amino transferees (ALT) ul , ad
akaline phosphatases (ALP) ul of rats suffering from lead toxicity increased significantly (p<0.05), as
compared to the negative control group (healthy rats). The mean value of AST, ALT and ALP enzymes were
(32.000 = 1.000 wl, 15.333 £ 1.527 ul and 22.000 £ 3.800 W/l for the positive control group) vs. ( 19.000 +
0.200 u/l, 5.000+ 1.00 Wl and 11.866 + 2.013 u/l for the negative control group), respectively.

Aspartate amino transferees (AST) u/l: The mean value of serum AST enzyme increased by about
68.421% in the positive control group, than that of the negative control group. Data in table (9) and Fig.
(15) showed that, treating rats which suffering from lead toxicity with some levels (5% and 10%) radish,
cabbage and Jews mallow caused significant decreases (p<0.05) in serum AST enzyme, except the group
which treated with 5% cabbage, as compared to the positive control group. Treating rats which suffering
from lead toxicity with 5% radish, 5% Jews mallow,10% radish & 10% cabbage recorded the best resuits in
serum AST enzyme, these treatments recorded non-significant changes in AST enzyme, as compared to the
negative control group. Feeding rats which were suffering from lead toxicity on diets containing 10%
radish or 5% jews mallow, decreased the mean value of serum AST by about 32.812% and 34.375%,
respectively, than that of the positive control group. The lowest decrease in serum AST enzyme recorded for
the group which treated with 5% cabbage and 10% Jews mallow, respectively.

Table (9): Effect of Radish, Cabbage and Jews mallow on Liver enzymes of rats suffering from lead
toxicity

Parameters AST | ALT | ALP
Groups |
Control (-ve) 19.000 ©¢ 5,000 9° 11.866 ¢
+ 0.200 +1.00 +2013
Control (+ve) 32000 @ 15.333 2 22,000 2
+ 1.000 + 1527 + 3.800
5% Radish 17.000 © 3500 © 9.865 ©
+ 4358 + 0.500 + 1535
10% Radish 21,500 ©° 7.000 ¢ 11566 °°¢
+ 2500 +1.00 + 1.401
5% Cabbage 28,000 2P 9500 ° 14.550 P
+ 3.000 + 2,500 + 3.000
10% Cabbage 23,000 P°¢ 7.000 ¢ 13016 °°
+ 3.000 + 1.000 + 2.850
5% jews mallow 21.000 °° 4500 © 12.667 °°
+ 0.300 + 0.500 + 1527
10% jews mallow 24,000 P ¢ 7.500 P ¢ 10.100 ©
+ 2,645 + 0.500 + 0.300
Vaues are expressed as mean £ SD. Sonificant a p<0.05using one way ANOVA test.

Vdues which have different lettersdiffer significantly, while those with have similar or partidly are non significant

Alanine amino transferase (ALT) u/l: The mean value of serum ALT enzyme increased by about
206.66% in the positive control group, than that of the negative control group. Data in table (9) and Fig. (16)
showed that, treating rats which suffering from lead toxicity with some levels (5% and 10%) radish, cabbage
and Jews mallow caused dgnificant decrease (p<0.05) in serum ALT enzyme, as compared to the positive
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control group. Treating rats which suffering from lead toxicity with 5% and 10% radish, 10% cabbage and
5% Jews mallow recorded the best results in serum ALT enzyme, these treatments recorded non-significant
changes in ALT enzyme, as compared to the negative control group. Feeding rats which were suffering from
lead toxicity on diets containing 5% radish or 5% Jews mallow, decreased the mean value of serum ALT by
about 77.173% and 70.652%, respectively, than that of the positive control group. The lowest decrease in
serum ALT enzyme recorded for the group which treated with 5% cabbage followed by 10% Jews mallow

Alkaline phosphatases (ALP) u/l: The mean value of

= sssum - ALP enzyme
increased by  about
85.403% in the positive
control group, than that

’ of the negeative control

. . . goup. Data in table (9) l I l
C - and Fig. (17) showed
Fi. (163 EMfect of Radish ZI";" Z"’If;'m.f.’:ffi““ cevmes orrae | thL,  tresting rats  which

5uf ggggg from lead toxicity

5HIM 10WM

::::::::::::

Fig.(17): Effect of Radish, Cabbage and Je \Iwﬂ ALP enzyme of rats

suffering  from  lead e ——

toxicity with some levels (5% and 10%) radish, cabbage and Jews

mallow caused significant decrease (p<0.05) in serum ALP enzyme, as compared to the positive control
group. All treated groups which suffering from lead toxicity with low and high levels (5% and 10%) radish,
cabbage and Jews mallow induced non-significant changes in serum ALP, as compared to the negetive
control group.

Effect of Radish, Cabbage and Jews mallow on some minerals of serum rats suffering from lead
toxicity. The effect of some levels of Radish, Cabbage and Jews mallow on serum calcium, lead and zinc of
rats suffering from lead toxicity presented in table (10) and illustrated in Fig. (18, 19 and 20).

Table (10): Effect of Radish, Cabbage and Jews mallow on serum calcium, lead and zinc of rats
suffering from lead toxicity.

Parameters Calcium Lead | Zinc
Groups mmol/I mg/dl
Control (-ve) 2.350 2P 16.333 P ¢ 71.600 °©
+ 0.350 + 1527 + 5400
Control (+ve) 1.500 © 23710 @ 103.650 #
+ 0500 + 2480 + 4.250
5% Radish 2500 2 19.473 ° 69.983 ¢
+ 0500 +1.293 + 7.025
10% Radish 1.900 2P ¢ 19.590 ° 47.250 ©
+ 0,400 +1.130 + 6.722
5% Cabbage 1150 ° 16,556 °° 94,500 2P
+ 0.150 + 1.210 + 6.863
10% Cabbage 1.800 P¢ 14.500 ©¢ 80.316 ¢
+ 0400 + 2,010 + 7.413
5% jews mallow 1.850 2P ¢ 19.000 ° 49,883 ©
+ 0.150 +1.00 + 5124
10% jews mallow 1.500 © 13135 ° 85333 °°
+ 0.100 + 2,665 + 6658
Vaues are expressed as mean + D. Sonificant a p<0.05using one way ANOVA test.

Vdues which have different lettersdiffer significantly, while those with have similar or partialy are non significant

The results in table (10) and Fig. (18) Revedled that, the mean value of serum calcium decreased
significantly (p<0.05) in the positive control group (rats suffering from lead toxicity), as compared to the
negative control group  (1.500 + 0.500 vs. 2.350 + 0.350) mole/l, respectively. Serum calcium of all treated
groups with 5% and 10% (Radish, Cabbage and Jews mellow) didnot change significantly, as compared to

the postive control group, except group of rats which treated | mmmon
with 5% Radish. Most groups which treated with Radish,
Cabbage and Jews mallow recorded increased the mean value ’

of serum calcium (numerically), as compared to the postive | s
control group. 2 I I I

12 ) 10% 10% 5%IM  10%IM
Rdlh Radish Chhg Cabbage

Fig. (18): Effect of Ra, dlhcbbg nd Je wsmallwanscrumcl\ um of rats
from lead toxicity




The data in the same table and Fig. (19) lllustrate the effect of some levels (5% and 10%) Radish, Cabbage
and Jews mallow on serum lead of rats suffering from lead toxicity. Serum lead increased significantly in the
positive control group (group of rats suffering from lead toxicity), as compared to the negative control group
(23.710 = 2.480 vs. 16.333 = 1.527 mg/dl) respectively. All treated groups with 5% and 10% Radish,
Cabbage and Jews mallow decreased the mean value of serum lead significantly, as compared to the positive
control group. The highest decrease in serum lead recorded for the group which treated with 10% jews
mallow, followed by the group treated with 10% Cabbage, respectively.

The mean value of serum znc increased significantly in rats suffering from lead toxicity (control positive
group), as compared to the negative control group (Table 10 and Fig. 20). Treating rats which were suffering
from lead toxicity with 5% and 10% Radish, Cabbage and Jews |  zmwe

mallow led to ggnificant decrease (p<0.05) in serum znc, as
compared to the postive control group. On the other hand serum
zinc decreased gradually

with increasing the levels of tested materials. The highest decrease in
serum zinc recorded for the group treated with 10% Radish,
followed by the group which treated with 5% Jews mallow. These

treatments showed ggnificant decrease in this parameter, as '|
compared to the negative control group. The best result in serum znc | |
recorded for the group treated with 10% Radish but evevnl0% |
Cabbage, showed non-dgnificant difference in serum znc, as o oo

compared to the negative control group.

10% 5% 10%  5%IM  10%IM
Radish  Radish Cabbage Cabbage

Fig. (19): Effect of Radish, Cabbage and Jews mallow on serum lead of rats
suffering from lead toxicity
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