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Abstract 

The present investigation aimed to evaluate the effect of aqueous extract of local pomegranate 
peel on the oxidative damage induced by lead intoxication in rats. Forty-eight female Albino rats 
were divided into four equal groups. Group (1) kept as a control group, while Group (2) was fed 
on 1000 ppm lead acetate in drinking water. Group (3) received 1000 ppm lead acetate in 
drinking water plus 1 mL of distilled water containing 43 mg/rat of pomegranate peel aqueous 
extract via gastric intubation and Group (4) received 1 mL of distilled water containing 43 mg/rat 
of Pomegranate peel aqueous extract via gastric intubation. All rats were treated with the 
respective regime daily for five weeks. Administrations of lead acetate for 5 weeks caused 
significant decrease of total proteins, globulins (α, β & γ), triiodothyronine (T3) and thyroxine 
hormone (T4) with significant increase of the urea, creatinine, aspartate aminotransferase, 
alanine aminotransferase, alkaline phosphatase, lead residue in liver and lipid peroxidase. Mild 
degenerative and necrobiotic changes in liver and kidney were detected histopathologically. 
Administration of pomegranate peel extract revealed minor ameliorative effect on serum 
proteins, aminotransferases and urea levels.  Treating rats with both of lead acetate and Punica 
granatum peel aqueous extract for 5 weeks revealed focal hepatic necrosis, hypercellularity of 
renal glomeruli and degeneration in the epithelial cells lining of renal tubules. Administration of 
aqueous extract of Punica granatum peel for 5 weeks to healthy rats induced congestion of 
central vein of liver and degeneration in the epithelial cells lining of renal tubules. This study 
figure out that administration of Punica granatum peel aqueous extract had a mild deleterious 
effect on healthy rats with a slight improvement on the oxidative damage induced by lead 
intoxication in rats. 
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Introduction 

The lead in the biosphere is 1000 to 10,000 
times above its natural level that reached the 
body by ingestion and/or inhalation [1]. The 
prolonged exposure to even low amounts can 
induce renal and hepatic disorders and toxic 
effects in human and animals due to its slowly 
excretion and cumulative property [2-5]. 
Ingested lead is absorbed and conjugated in 
the liver then partially excreted in urine, while 
the rest usually accumulated in different 
organs causing molecular and cellular changes. 
The lead side effect (biochemical and 
histological alternations) is long lasting even 
after its levels is diminished [6,7]. Ibrahim et 
al. [8] reported a significant increase in 
aspartate aminotransferase AST and alanine 

aminotransferase ALT activity with a 
significant decrease of serum thyroxine T4, 
triiodothyronine T3 total proteins and albumin 
levels in lead acetate intoxicated rat. In spite of 
the exact mechanism of lead toxicity is not 
clear, there is prove that lead can induce 
generation of reactive oxygen species (ROS) 
which could induce inhibition of antioxidants 
activities that may cause pathological 
disorders in the body organs [9,10]. Lipid 
peroxidation was increased by lead 
intoxication [11]. Antioxidants from natural 
sources have become common for medical and 
food applications than synthesized 
antioxidants that preferred by consumers. The 
pomegranate peel has higher antioxidant 
capacity than its pulp and seed [12]. In 
hyperlipidemic rats, pomegranate peel has a 
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significant improvement on antioxidant 
enzyme activities [13]. Khalil [14] reported 
that P. granatum peels aqueous extract has an 
antioxidant activity which could decrease the 
harmful effect of acetaminophen on liver. On 
the other hand, Hasan et al. [15] mentioned 
that the administration of pomegranate peel 
water extract with lead acetate induced 
hypocellurity and increased adiposity in rats’ 
bone marrow. This conflict paid a concern in 
probing further into its affectivity, therefore 
the present study was aimed to evaluate the 
effect of aqueous extract of local pomegranate 
peel on the oxidative damage induced by lead 
intoxication in rats. 

Material and Methods 

Plant extraction 

The pomegranate peel purchased from 
local market at Alexandria city, Egypt, was 
washed, cut into small pieces and left to dry in 
air and the complete dryness occurred in an 
oven at 50°C. The dried peels were ground to 
fine powder. The pomegranate peel extract 
was obtained by boiling 3gm of pomegranate 
peel powder with 200ml distilled water and 
then filtered after cooling. The filtrate was 
dried at 40-45°C in the incubator and kept dry 
until used [16].  

Animals and experimental design 

The present study was conducted on forty-
eight clinically healthy female Albino rats, 
weighing 80-100g. All rats were housed in 
clean metal cages, fed on pellet diet and water 
ad-labium. They were acclimatized for 2 
weeks prior to the beginning of the 
experiment. Rats were divided into four equal 
groups as the following: Group (1) kept as a 
control group and group (2) received 1000 
ppm lead acetate (lead acetate trihydrate 99%, 
El-Gmhoria Co

®
) in drinking water according 

to Suradkar et al. [17]. Group (3) received 
1000 ppm lead acetate in drinking water plus 1 
mL of distilled water containing 43 mg/rat of 
pomegranate peel aqueous extract via gastric 
intubation [16], while, Group (4) received 1 
mL of distilled water containing 43 mg/rat of 
pomegranate peel aqueous extract via gastric 
intubation. All rats were treated with the 
respective regime daily for five weeks. Blood 
and tissue samples (liver and kidney) were 

collected from all rats at the end of the 
experiment.  

 Serum biochemical analysis 

Blood samples were collected from retro-
orbital venous plexus of rats and then the 
serum separated for biochemical analysis. 
Serum total proteins [18] and albumin [19] 
were determined using kit (Diamond 
Diagnostics), while serum globulins and 
Albumin/Globulins ratio (A/G ratio) were 
calculated mathematically. α, β and γ Ig 
[20,21], serum alanin aminotransferase (ALT), 
aspartate aminotransferase (AST) activities 
[22], serum alkaline phosphatase, (ALP) 
activity (kits of bioMerieux/ France) [23], 
serum urea level (kits bioMerieux) [24], serum 
creatinine (kits bioMerieux) [25], serum 
cholesterol [26] and Lipid peroxidation (LPO) 
(kits (Biodiaguostic)

®
)
 
[27] were determined. 

Serum Lead level was estimated using an 
atomic absorption spectrophotometer/flame 
[28]. The concentrations of T3 and T4 were 
assayed according to the method described by 
Nussey and Whitehead [29] using enzyme-
linked immunosorbent assay (ELISA) kits 
(Microwell T3, T4 kits; Synthron Bioresearch, 
Inc, USA). Serum calcium [30] and 
phosphorous [31] were determined using kits 
(BioMed)

®
.  

Determination of lead residues in liver tissues 

A wet digestion procedure was used [32] 
by adding nitric and perchloric acids in a ratio 
of 5:1 for each one gram of tissue in a Kjeldahl 
flask. The mixture was heated on a hot plate 
till became colorless solution and then diluted 
with deionized water up to 50 mL. Blank was 
treated in the same manner as samples. Atomic 
absorption spectrophotometric procedure was 
used for the evaluation of lead as qualified in 
Perkin Elmer catalogue of atomic absorption 
model 2380, U.S.A (1982). Atomic absorption 
with a single slot burner head was used at 
wave length of 248.3 nm for lead.  

Histopathological examinations 

All rats were sacrificed at the end of 
experiment and subjected to careful post 
mortem examination. Tissue specimens were 
collected from liver and kidney. The 
specimens were immediately fixed in 10% 
neutral buffered formalin and then processed, 
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stained with Heamatoxylin and Eosin and 
microscopically examined [33]. 

Statistical analysis 

All data were demonstrated as means ± 
SD. One-way analysis of variance (One-way 
ANOVA) followed by Least Significant 
Difference (LSD) test was used to determine 

the differences among means of the 
investigated groups (SPSS version 16.0 for 
windows, Statistical Package for the Social 
Sciences Inc, Chicago, Illinois). The 
differences were considered to be statistically 
significant at P≤0.05.  

 

Table 1: Biochemical parameters of the four investigated groups (mean ±SD) 

 

Parameters Group1 Group2  Group3  Group 4 

Total protein (g/100 mL) 4.31±0.15
a 

2.61±0.16
d 

3.61±0.11
b 

3.15±0.17
c 

Albumin  (g/100 mL) 2.48± 0.14
a 

1.73± 0.16
d 

2.11± 0.12
b 

1.96± 0.11
c 

Globulin (g/100 mL) 1.83± 0.19a 0.88± 0.013d 1.50± 0.105b 1.19± 0.08c 

A/G ratio 1.40±0.03c 1.96±0.02a 1.40±0.02c 1.60±0.04b 

α Globulin (g/100 mL) 0.56± 0.02
a 

0.28± 0.001
d 

0.48
 
±0.03

b 
0.35

 
±0.03

c 

β Globulin (g/100 mL) 0.43±
 
0.01

a 
 0.27± 0.01

c 
0.44± 0.05

a 
0.35± 0.02

b 

γ Globulin (g/100 mL) 0.84 ±0.01a 0.33 ±0.03d 0.58±0.06b 0.49± 0.02c 

Cholesterol(mg/100 mL) 53.20±1.20d 120.71±2.00a 76.70±1.00c 88.70±0.80 b 

Urea (mg/100 mL) 46.10±2.90
b 

52.60±0.05
a 

47.10±2.60
b 

45.80±2.60
b 

Creatinine  (mg/100 mL) 0.37±
 
0.01

d 
0.91± 0.03

a 
 0.55

 
±0.06

c 
0.72

 
± 0.02

b 

1AST(µ/L) 117.00±4.60d 225.20±4.90a 168.40±2.07c 195.40±3.8b 

2
ALT(µ/L) 35.50±3.50

d 
66.20±3.10

a 
47.80±1.60

c 
52.00±2.50

b 

3
ALP (µ/L)

 
113.60±4.03

d 
232.80±8.50

a 
185.47±4.50

c
  199.84±3.30

b 

Lipid peroxidation(mmoL/mL) 0.39±0.03
c 

0.91±0.03
a 

0.41±0.03
c 

0.47±0.02
b 

4T3 (mmoL/L) 1.22±0.16a 0.64±0.11c 0.93±0.04b 0.81±0.04b 

5T4 (mmoL/L) 83.90±1.24a 36.50±0.83d 42.08±1.04c 40.51±1.22b 

Calcium (mg/100 mL) 6.55±0.14
c 

7. 5 7±0.15
a 

7.34±0.09
b 

6.28±0.09
d

 

Phosphorus (mg/100 mL)  4.43±0.12
b 

5.19±0.07
a 

5.29±0.07
a 

4.32±0.08
b 

Lead (μg/100 mL) in serum 1.04±0.01d 35.66±0.29a 9.81±0.07c 14.96±0.19b 

Lead (μg/g) in liver 0.44±0.01d 1.86 ±0.07a 1.20±0.08 c 1.44±0.07b 

Values superscripts with different letters in the same raw (a-d) were significantly different (P≤ 0.05). Group 1= 

control group; Group 2= rats received lead; Group 3= rats received Lead+ Pom.; Group 4= rats received pom. Only; 
1
AST= aspartate aminotransferase; 

2
ALT= alanine aminotransferase;

 3
ALP= alkaline phosphatase;

 4
T3= 

triiodothyronine and 5T4 = thyroxine.       

Results and Discussion      

In the present study, administration of 
1000 ppm of lead via drinking water for 5 
weeks revealed a significant increase in serum 
activities of AST and ALT (Table 1) which 
might be due to increase permeability of the 
cell membrane or damage of the cell 
membrane of hepatocytes caused by lead 
intoxication. Our results are in accordance 
with that reported by Shalan et al. [34]. A 
significant increase in serum ALP activity was 
observed in lead acetate treated group 
compared to the control group. This might be 
due to the hazard effect of lead on liver, 
kidney and bone resulting in liberation of ALP 
[17,34,35]. The histopathological findings of 

lead acetate-intoxicated rats revealed severe 
vacuolar degeneration in hepatocytes (Figure 
1a), congestion of hepatic sinusoids. (Figure 
1b), focal hepatic necroses mostly in portal 
areas (Figure 1c) and congested blood vessels 
among necrotic hepatocytes (Figure 1d). These 
changes were comparable to those stated by 
El-Neweshy and El-Sayed [4]. In consistence 
with our results, Dewanjee et al. [5], El-
Sokary [36], and El-Sayed et al. [37] reported 
that, the liver of lead-treated rats showed 
degenerative changes and focal necrosis of 
hepatocytes. Lead toxicity induced swelling of 
hepatocyte, vacuolization, focal necrosis, and 
pyknotic nuclei and dilation of central vein 
[38].   
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Figure 1: Liver section of rat treated with lead acetate stained with H&E showed (a) Diffuse vacuolar 

degeneration of hepatocytes X400. (b) Congestion of hepatic sinusoids X400. (c) Focal area of necrosis X400. 

(d) Congested blood vessels among necrotic hepatocytes X400.  

 

The significant reduction in serum total 
proteins of lead treated group may be 
attributable to the hypoalbuminemia that 
caused by a reduction of albumin synthesis 
from damaged hepatocytes or lead binding 
with albumin [17]. There was significant 
decrease in serum globulins (α, β and γ 
globulin) of lead treated rats (Table 1), which 
are in agreement with Zaki et al. [39], who 
reported that high pollution with lead in 
animals and birds caused immunological 
suppression. The current results also 
demonstrated a significant increase in serum 
levels of calcium and phosphorus of lead 
treated rats (Table 1), which could be 
attributed to the affinity of lead to organic 
osteoid substance of bone rather than its 
mineral components [40]. This finding was 
disagreement with Ikechukwu et al. [41] and 
Mogwasi et al.  [42] who reported a negative 
correlation of the mean levels of lead with 
calcium and phosphorus. Lead toxicity is 
attributed to its high affinity toward 
calmodulin [43]. Calmodulin have four Ca

2+
 

binding sites, where lead can join to additional 
second class of calmodulin binding sites [44]. 
Shier et al.  [45] reported that this induced an 

altered effect on the activation of protein 
kinases, which move phosphates groups from 
ATP molecules to protein substrates, changes 
the format of the substrate and converts them 
from inactive to active forms. This modify 
various processes such as further activating 
enzymes, changing membrane permeability, 
raising synthesis of certain proteins, inhibiting 
or stimulating metabolic pathways and 
initiating secretion of hormones and other 
substances. The serum levels of T3 and T4 
showed significantly decrease in lead acetate 
treated group compared with the other groups 
(Table 1). This finding was in agreement with 
Pekcici et al.  [46] who reported that high 
levels of lead in blood might affect thyroid. On 
the other hand, Singh et al. [47] mentioned 
that no significant changes were observed in 
T3 and T4 levels (human) as compared with 
the control group. There was a significant 
improvement in T3 and T4 level in lead + 
pom. group compared with the lead group. 
This result is in accordance with Arrak [48], 
who reported a dose-dependent improvement 
of the deleterious effect of lead acetate on rats 
thyroid that treated by ellagic acid from 
Pomegranate and resulting in a significant 
improvement of their functions activities. 
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Figure 2: Kidney section of rat treated by lead acetate stained with H&E showed (a&b) Necrosis of renal 

tubules epithelium. Dilation of renal tubule with the presence of hyaline tubular cast X400. (c) Vacuolar 

endothelium in the glomerular tuft with tubular degeneration in the epithelial cells lining the renal tubule 

X400. (d&e) Hyperemic glmerulie tuft and glomerulus hypercellularity X400.  

 

Urea and creatinine elevations of lead 
treated group might be due to impairment of 
kidney function and considered as functional 
evidence of nephrotoxicity [49]. In this 
context, histopathological alteration in kidney 
of lead intoxicated rats showed necrosis in the 
epithelium of renal tubules and renal tubule 
dilation with hyaline tubular cast formation 
(Figure 2a&b), vacuolation of endothelium in 
the glomerular tuft with degeneration in the 
epithelial cells lining the renal tubule (Figure 
2c), glomerulus's hypercellularity and 
hyperemic glomeruli tuft (Figure 2d&e). These 
results were similar to that detected by El-
Sayed et al.  [37] and El-Nekeety et al. [50], 
who reported that rats treated with lead acetate 
exhibited vacuolar and cloudy swelling in 
renal tubule epithelial cells, tubular dilation, 
interstitial inflammatory cells with hemorrhage 
and glomerulus's hypercellularity, which 
attributed to partial excretion of lead through 
the kidney [6,7] and oxidative damage of lead 
induced generation of reactive oxygen species 
[9]. In the same scene, the result of serum lipid 
peroxidase showed a significant increase of 
lead acetate treated group compared to the 

control group and lead + pom. group (Table 1). 
This result agreed with Upasani et al. [11] who 
stated that lead intoxication caused increase in 
the lipid peroxidation. Pomegranate peel 
extract suppressed lipid peroxidation 
[47,51,52]. In this context, pomegranate 
antioxidant activity is attributed to its 
polyphenolic capacity [53], which acts as an 
electron donor in elimination of free radicals 
[54]. 

Rats treated with pomegranate peel 
aqueous extract (43 mg/rat) for 5 weeks 
showed a significant increase (p ≤ 0.05) in 
serum AST, ALT and ALP (Table 1). This 
result was in agreement with Khalil [55] who 
reported that repeated over dose of 
pomegranate peel extract showed a significant 
increase of serum AST, ALT and ALP. On the 
other hand, Abd Elmoneim et al. [7] detected 
that pomegranate has no significant effects on 
ALT, AST but it caused a reduction in alkaline 
phosphatase when administered in the form of 
juice or peel extracts. In this context, 
administration of Punica granatum peel 
extract for 5 weeks in healthy female albino 
rats revealed presence of apoptotic cells in 
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hepatic parenchyma (Figure 3a), sinusoidal 
dilatation and pyknotic nuclei in necrotic 
hepatocytes. Congestion of hepatic sinusoids 
and mononuclear cells infiltration close to 
blood vessel (Figure 3b) were occasionally 
observed. Cloudy swelling with condensation 
of the chromatin materials in the periphery of 
the nuclei and uneven nuclear membranes 
were detected (Figure 3c). Several studies 
were done on the genotoxicity of P. 
granantum and they found that in-vitro use of 
aqueous extract of P. granatum peel lead to 

apoptosis in human cells [56-59].The results of 
P. granatum peel extract tested on brine 
shrimp assay by Mehru et al. [59] which is the 
recommended cutoff point to detect cytotoxic 
activity. Tripathi and Singh [57] found no 
significant differences in snails after using 
various methods of extraction and different 
parts of the P. granatum plant. These finding 
may be attributed to the toxic effect of alkaloid 
content of some parts of P. granatum extract 
[57,60]. 

 

 
 
Figure 3: Liver section of rat treated with punica granatum peel aqueous extract stained with H&E.X400 

showed (a) An apoptotic cells (b) Binucleated hepatocytes, pyknosis, congestion and dilatation of central vein. 

(c) Congested blood vessel with partially hemolysed RBCs. Photomicrograph of rat liver section treated with 

lead acetate concurrent with punica granatum peel aqueous extract stained with H&E X400. showed (d&e) 

loss of the normal architecture, hydropic degeneration and pyknotic nuclei with many small necrotic areas. 

(f) Diffuse necrosis of hepatocytes associated with vacuolation and hydropic degeneration and congested 

blood vessel. (g)  Mononuclear cell infiltration.  

 

Serum calcium level showed a significant 
decrease in pomegranate extract treated group 
compared to the control group (Table 1). 
Similar finding was explained by Nozire and 
Serpil [61], who stated that pomegranate rind 
contains tannins which proved to lower Ca 
absorption in rat [62], but on the other side, 
Abd Elmonem [63] reported that pomegranate 
has no significant effects on calcium. Aqueous 
extract of pomegranate peel treated group has 
no significant effects on urea and creatinine 
levels (Table 1). This finding is in 

disagreement with that reported by Abdel 
Moneim et al. [7], who stated that 
administration of pomegranate induced 
significant increase in urea levels. 
Unfortunately, rat kidney treated by punica 
granatum peel aqueous extract showed 
hyperemic glomerular tuft (Figure 4a) 
associated with hemorrhage (Figure 4b). Mild 
hemorrhage between degenerated renal tubules 
with few mononuclear cells infiltration was 
occasionally observed (Figure 4c). These 
results were disagreed with some previous 
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results indicated that p. granatum extracts has 
a preventative effect on unilateral ureter 
obstruction-induced kidney damage in rats by 
reducing oxidative stress [64]. This 
contradiction between biochemical and 
histopathological results could be attributed to 

delay of clinical abnormalities and more than 
75% of individual nephrons may have been 
lost before clinical detection of azotemia 
because the remaining nephrons undergo 
compensatory hypertrophy to maintain renal 
function [65]. 

 

 
 
Figure 4: Kidney of rat treated by punica granatum peel aqueous extract stained with H&E.X400 showed (a) 

Hyperemic glmerulie tuft, periglomerular necrosis associated with hemorrhage. (b) Mononuclear cells 

infiltration at thicked wall of blood vessel. (c) Extravasations of red blood cells between the degenerated renal 

tubules. Photomicrograph of rat kidney treated by lead acetate concurrent with punica granatum peel 

aqueous stained with H&E X400 showed (d) Degeneration in the epithelial cells lining the renal tubule. (e) 

Extravasations of red blood cells between the degenerated renal tubules associated with hemorrhage. (f) 

Mononuclear cells infiltration. (g) Hyperemic glomerular tuft, hemorrhage, glomerulus hypercellularity and 

degeneration in the glomerular endothelium. 

 

 

Most of biochemical parameters in serum 
of rats treated with both of lead and P. 
granatum aqueous extract showed significant 
improvement when compared with the serum 
of rats intoxicated with lead (Table 1). 
Histopathological findings in the liver of rats 
treated with both of lead acetate and P. 
granatum peel aqueous extract for 5 weeks 
showed hydropic degeneration, small focal 
necrotic areas (Figure 3d&e) with hydropic 
degeneration, congestion of blood vessel 
(Figure 3f) and mononuclear cell infiltration 
(Figure 3g). Kidneys in our results showed 
degeneration in the epithelial lining of renal 
tubules (Figure 4d), mild focal intertubular 
hemorrhage (Figure 4e), mononuclear cells 

infiltration (Figure 4f) and hypercellularity of 
renal glumeoli (Figure 4 g). Similar result was 
reported by Pedersen [66], who mentioned 
that, prolonged use of Punica granatum could 
damage the liver and might induce liver 
dysfunction. On the other hand, these findings 
are disagreement with El-Rashedy et al.  [67], 
who reported that pomegranate playing an 
important role in curing obesity-induced fatty 
liver disease that attributed to its antioxidant 
capacity [68], due to its content of 
polyphenolic compounds [69], the protective 
effects against liver fibrosis and suppression of 
collagen synthesis [70].  

In current study, serum cholesterol level 
showed a significant increase in all treated 
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groups when compared with the control group. 
While other studies reported that pomegranate 
juice induced reduction of cholesterol level in 
diabetic human [71] and similar findings were 
reported using pomegranate aqueous extract in 
diabetic rat [72]. This apparent contradiction 
could be attributed to the difference in health 
condition of experimental animals used in 
respective studies. Regarding lead residues in 
tissues, they revealed accumulation in liver of 
lead treated group at level of 1.855 ± 0.07 μg/g 
(table 1). Our findings are consistent with that 
of Suleman et al.  [73], who stated that lead 
possessed a significant capability of 
bioaccumulation in tissues. Presence of lead in 
serum and liver of rats treated with P. 
granatum water extract (table 1) could be 
attributed to the presence of lead in 
pomegranate peel as reported by Hasan et al.  
[15]. 

Decline of lead residue to the level of 
1.201±0.08 μg/g of rats treated with lead 
acetate with pomegranate aqueous extract may 
be attributed to increase lead entered into the 
rats’ gut which promote redistribution of lead 
from soft tissues towards bone [74]. Although 
traditional and herbal medicine may promise 
opportunities in the field of treatment of 
various diseases, their safety must always be 
considered [75].  

Conclusion 

Lead permeation problem is considered a 
great public health trouble. Pomegranate peel 
water extract had deceptive improvement on 
the oxidative damage that induced by lead 
intoxication in rats. Further investigations are 
required to clarify its safety, chemical 
composition, toxicity and biological properties 
before being recommended as therapeutic 
herbal.   
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 الملخص العربي

 .التأكسدي من التسمم بالرصاص في الفئران التلف تأثیر المستخلص المائي لقشر الرمان علي

١لغلوز د فتحيھنا
*٢حسن محمد حسینز یناھشا، 

٣لشامىا هعبدء سناو 
  

  سكندریةان محافظة الإلحیواصحة ث معھد بحو -قسم الكیمیاء الحیوي١
٢ 

  سكندریةالإ ان محافظةلحیواصحة ث معھد بحو -الباثولوجیا الاكلینیكیةقسم 

 
٣

 سكندریةلإا ان محافظةلحیواصحة ث ومعھد بح- الباثولوجیا قسم 

 .التأكسدي من التسمم بالرصاص في الفئران التلفتأثیر المستخلص المائي لقشر الرمان علي سة قمنا بتقییم في ھذة الدرا

المجموعة الاولي مجموعة  ,حیث تم تقسیمھم الي اربعة مجموعات متساویة من إناث الفئران ٤٨الدراسة علي ھذه  جریتأ
شرب و المجموعة الثالثة تناولت  الماء  زء من الملیون فيج ١٠٠٠والمجموعة الثانیة تناولت  اسیتات الرصاص ضابطة 

جم لكل كجم من وزن الجسم من المستخلص ٠.٤٣ شرب وتم تجریعھاالماء  جزء من الملیون في ١٠٠٠اسیتات الرصاص 
تخلص جم لكل كجم من وزن الجسم من المس٠.٤٣ سم میاه مقطرة و المجموعة  الرابعة تم تجریعھا١المائي لقشر الرمان في 
 سببأسابیع لمدة خمس  الرصاصتناول ن أالنتائج ظھرت أ. سم میاه مقطرة  وذلك لمدة خمس اسابیع١المائي لقشر الرمان في 

في معنویة سبب زیادة وبالبروتین الكلي  والجلوبیولین الالفا والبیتا والجاما ونقص في ھرمونات الغدة الدرقیة  معنوي نقص
نزیم أووالیوریا والكریاتینین ) والألكالین فوسفاتیز ترانسفیریزمینو أ تاو الأسبرت ترانسفیریزنو میأالألانین (الكبد نزیمات أ

سلبیة لعنصر الرصاص التاثیرات ال ظھرت .یز ومستوي الرصاص في الكبد بالمقارنة بالمجموعة الضابطةوكسیدأبیراللیبد 
تناول المستخلص المائي لقشر الرمان  .ك وتنكرز في خلایا  الكليكرز في خلایا الكبد وتھتنلكبد في صورة تھتك وتاعلى نسیج 

تنكرز  مع والیوریا في السیرموالإنزیمات الرصاص وظھر ذلك في نتائج مستوي البروتین تأثیر تخفیف أدي إلي مع الرصاص 
لمستخلص المائي لقشر الرمان تناول ا .في الكلينابیب للأتھتك في النسیج المبطن وفي خلایا الكبد مع تضخم خلایا الكبیبات 

ویستخلص من  .الكلویةللأنابیب في الكبد مع تھتك في النسیج المبطن إحتقان الي أسابیع أدي للفئران السلیمة لمدة خمس 
 علي خفیفتحسن أدي إلي متوسطة ولكن أضرار الدراسة ان تناول الفئران السلیمة لمستخلص المائي لقشر الرمان تسبب في 

  .بالرصاص سدي في الفئران المعالجة التأك التلف


