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ABSTRACT

This experiment was designed to identify the protective role of

pomegranate seed oil against the toxicity of Cadmium chloride on the
tissues of the liver, kidneys and heart, as it distributed 24 male rats to
four groups. The results of microscopic examination of the target organs
tissues many of histological lesions after treating animals with Cadmium
chloride represented by necrosis, fatty degeneration and fibrosis around
the central vein in the liver tissue, swelling of the glomeruli, necrosis of
kidney tissue, necrosis within the myocardial fibers and hemorrhage
within heart tissue .

Mention the present result shown the results of the group treated with
pomegranate seed oil with Cadmium chloride have been shown,
returned of most tissues to the semi-normal state, with some negative
effects of Cadmium chloride remaining

Introduction

Cadmium (Cd) is a soft, bluish-white heavy metal;
present naturally in the environment and has the
symbol Cd. There is about 25000 tons of it in the
earth crust, and are naturally released into the
environment [1]. Cd is a ubiquitous environmental
pollutant owing to its widespread use in industry
throughout the world. It is a nonessential heavy metal
with teratogenicity carcinogenic and mutagenic
effects as a pollutant [2]. It can cause severe toxicity
in various organs - mainly the kidney, liver, Heart, -
which leads to urinary, digestive and circulatory
system dysfunction and human health hazards, the
chronic cadmium poisoning is caused by prolonged
cadmium ingestion [3].

Cadmium may induce oxidative damage in different
tissues by enhancing peroxidation of membrane
lipids in tissues and altering the antioxidant systems
of the cells [4]. Increased emissions of metals in the
environment and their non-biodegradability have
increased the risk of human exposure. The main
routes of Cd exposure are ingestion and inhalation
due to its presence in food, air, and tobacco leaves
[5]. Cd is a heavy metal environmental contaminant
in soil often associated with zinc, lead or copper, this
metal can be absorbed through roots of developing
vegetables later consumed by humans or animals [6].

There are many studies on the preventive role of
many natural anti-oxidants against mineral toxicity,
as herbs are generally considered safe and have
proven effective against various human diseases and
their medicinal uses have increased gradually in most
countries, Natural antioxidants strengthen the
endogenous antioxidants defenses from reactive
oxygen species and restore the optimal balance by
neutralizing the reactive species [7].

Pomegranate, Punica granatum L., is an ancient
medicinal food plant which natively grows from the
Himalayas in northern India to Middle East, but has
also been cultivated and naturalized in many other
regions including Mediterranean, Southeast Asia,
tropical Africa, and American Southwest[8].
Pomegranate (Punica granatum) is a fruit belonging
to the Punicaceae family [9]. It is broadly implanted
in the Middle East, many tropical and subtropical
countries [10]. Pomegranate seeds are rich in sugar,
polyunsaturated fatty acids, vitamins,
polysaccharides, polyphenols and minerals [11]. In
particular, pomegranate seed oil contains high levels
of phenolic compounds which is punicic acid,
punicalagins (PNG), as well as important fatty acids
such as linoleic acid, gallic acid and elagic acid [12]
Ellagic acid is a polyphenol compound with
antioxidant and anti-proliferative properties that also
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exists in many other fruits and plants such as
raspberries, pecan nuts and strawberries components
demonstrate anti-inammatory and antioxidant by
inhibiting the expression of pro-inammatory enzymes
[13] . anti-carcinogenic , antioxidant [14].

Material and Methods

(1) Animals

24 adult male rats weighting 180-200 gm. were used
for this study. The animals were obtained from
animal house unit in the College of Veterinary
Medicine, Tikrit University. The animals were
housed in a room under standard conditions of
ventilation, temperature (25 + 2)°C, humidity (60-
70)% and light/dark condition (12/12). The animals
were provided with tape water ad libitum and fed
with the standard commercial chow.

(2) Experimental Design

The animals were randomly distributed into four
groups:

Group 1- Animals were given distilled water and
kept as control.

Group2- Animals were given Pomegranate seeds oil
(0.8) ml/ kg BW for 30 days [15] .

Group 3- Animals were treated at a dose of
Cadmium chloride (5) mg/kg BW for 30 days, [16] .
Group 4 — Animals were given Pomegranate seeds
oil (0.8) ml/ kg BW with Cadmium chloride (5)
mg/kg BW for 30 days .

All experiment animals were orally administered.

(3) Histological study

Liver, kidney and heart tissue samples were fixed in
10% formalin for 24 hours, then washed by water and
were dehydrated by ethyl alcohol in increasing
concentrations (70, 80, 95, 100 and100)%, clearing
with xylene and then embedded with paraffin all
paraffin embedded tissue was sectioned at 5 um ,and
stained with Hematoxilin and eosin. These specimens
were examined under a light microscope at 400X
magnification power. Corresponding digital images
were captured for later analysis [17] .

Results

The results of histological examination for the group
treated with Cadmium chloride showed the presence
of fatty degeneration with fibrosis around the central
vein and the presence of congestion in the central
vein (Figures 2,3) as well as the presence of
Hemorrhage instead of bleeding in the tissues of the
kidneys within glomeruli and infiltration of
inflammatory cells (Figure7). Myocardial
degeneration instead of myocardial fibers (Figure 11)
compared to the control group (Figures 1,6,10).
While it was observed in the group treated with
pomegranate seed oil, most of the liver, kidney and
heart tissues presence normal state (Figures 5,8,13).
The group of treated Cadmium chloride and
pomegranate seed oil, most of the liver, kidney and
heart tissues presence returned to normal state, with
some residual effects in the tissues of these organs
(Figures 4,9,12).
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Fig. 1: liver section of the control group showing
the central vein (CV) and hepatocytes (HC)
arranged around it in the form of cell cords and
sinusoids (S). H&E 400X
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Fig. 2: liver section of the group treated with Cadmium
chloride showing clear congestion in the central vein
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Fig. 3: Liver section of the gr-ou'p treated with Cadmium

chloride showing fatty degeneration(FD) in hepatic cells
and fibrosis (Fb) around the central vein (CV). H&E

chloride and pomegranate seed oil showing fatty
degeneration (FD) and central vein (CV) normal state.
H&E 400X
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Fig. 5: Liver section of the group treated with

Fig. 9: kidney secton of te group treated with

pomegranate seed oil showing the central vein (CV), Cadmium chloride and pomegranate seed oil showing
hepatocyte (HC) and sinusoidal (S) normal state. H&E swelling of the renal glomerulus (GS) with hemorrhage
400X (H) within the kidney tissue and renal glomerulus. H&E
400X

Fig. : Kdey section of the control group showing . . : .
renal glomerulus (G) and proximal convoluted tubules Fig. 10: Heart section of the control group showing
(PCT) and distal tubules (DCT). H&E 400X normal myocardial fibers (CA). H&E 400X

Fig. 7: kidney section of thegroup treated with
Cadmium chloride showing the glomerulus swelling

(GS) with fatty degeneration (FD) within the urinary Fig. 11: Heart section of the group treated with
tubules and hemorrhage (H) in the glomeruli. H&E Cadmium chloride showing necrosis of cardiac muscle
400X fibers (N) and irregular myocardial fibers (CA). H&E
400X

Fig. 8: kidney section of the group treated with / '
pomegranate seed oil showing renal glomerulus (G) and Fig. 12: Heart section of the group treated with
urinary tubules (PCT) (DCT) as normal. H&E 400X Cadmium chloride and pomegranate seed oil showing
the regularity of myocardial fibers (CA) with the
degeneration (D) in some fibers. H&E 400X
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Fig. 13: Heart section of the group treated with
pomegranate seed oil showing the myocardial fibers
(CA) with normal state. H&E 400X

Discussion

The results of the current study showed that animals
treated with Cadmium chloride at a dose of 5 mg / kg
of body weight, tissue lesions in the liver were
represented of fatty degeneration with fibrosis around
the central vein and the presence of congestion in the
blood vessles of the live, kidney and coronary blood
vessels of heart, effect of oral Cadmium chloride on
glutathione, Cadmium can induce severe changes in
tissues due to lipid peroxidation and free radical
generation. [18], [19]. Cadmium chloride (25) mg/I
given 45 days in drinking water reduced glutathione
in liver, brain and kidney tissue of rabbits. This
finding is confirmed by study which showed similar
results in adult rabbits given 200ppm Cadmium
chloride in drinking water[20]. Others reported,
similar results in liver and Kidney of rats [21]. The
reduction may have been caused the mechanism by
which Cd is absorbed, transported and taken up by
cells is still not fully understood. As a toxic metal,
there is unlikely to be specific transport proteins for
Cd. Rather, because Cd has similar chemical and
physical properties to essential metals such as iron
(Fe), zinc (Zn) or calcium (Ca), it can be transported
and taken up into the cells by a process referred to as
“ionic and molecular mimicry” [22].

It has been proposed that acute hepatotoxicity injury,
involves a direct toxic effect of the metal, ischemia
due to endothelial cell injury, and the Ilatter
inflammatory injury, in which Kupffer cell activation
and neutrophil infiltration play a major role through a
cascade of inflammatory mediators [23]. Some
histopathological changes such as loss of normal
architecture  of the  parenchymatous  tissue,
cytoplasmic vacuolization, cellular degeneration and
necrosis, congested blood vessels, destructed
mitochondria cristae, fat globules, severe glycogen
depletion, lipofuscin pigments, and collagenous fibers
formation are observed in liver tissue from rats
exposed to Cd for 22 days [24].

These cellular changes may result in both apoptosis
and necrosis. the changes that indicate toxic
cardiomyopathy in myocardial tissue were verified. A
cross-striated banding pattern of cardiac cells was
ruined. Prominent atrophy and hydropic degeneration
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of subendo - cardial localized cardiac cells with focal
myo-cytolysis was found in the experimental group
myocardium, even in the seventies, it was observed
that cells exposed to cadmium showed significant
changes in the cell organelles such as ribosomes
disintegration,  Endoplasmic  reticulum (EPR)
destruction and mitochondrial swelling [25]. Later
findings established that Cd in mammalian cells
directly inhibits or stimulates the activity of different
enzymes [26], disrupts the proper formation of
membrane proteins and secreting proteins [27] and
inhibits the activity of antioxidant enzymes directing
cytoplasmic redox potential toward oxidation, with
increased reactive oxygen species (ROS) and reactive
nitrate compounds [28].

The result in selective changes in cell signaling
mechanisms as well as enhancing protein and DNA
damage, and promote cytotoxicity. Elevated levels of
lipid peroxides and aldehydes have been observed in
atherosclerosis, ischemia-reperfusion, heart failure,
Alzheimer's disease, rheumatic arthritis, cancer, and
other immunological disorders, ROS cause damage to
cellular proteins, nucleic acid, and lipids, leading to
cell membrane damage and cellular dysfunction, This
may be due to hepatocellular necrosis, which causes
the release of these enzymes into the blood
circulation after cellular damage and rupture of the
plasma membrane [29].

As for the group that was treated with Cadmium
chloride and pomegranate seed oil (PSO) most of the
tissues returned to normal. It may be due to the
prevention of the leakage of intracellular enzymes by
its membrane stabilizing activity. In several studies,
PSO administration led to significant reduction of
Malondialdehyde (MDA) concentration in tissue
homogenate samples [30],[31]. Low dose PSO
application reduced significantly oxidative stress and
NADPH oxidase activity in both ischemic at the same
time, low-dose PSO extract reduced TNF-a levels
and significantly increased antioxidant activity [32].
In previously, It is demonstrated that anti-apoptotic
effect of PSO on brain hypoxic ischemia through
inhibition of caspase 3 [33]. Study showed that
pomegranate  seed  oil  clearly  attenuated
Hexachlorobutadiene (HCBD) induced
nephrotoxicity, PSO may decrease HCBD-induced
nephrotoxicity by quenching these toxic metabolites
[34]. Other possibilities are the inhibitory effects of
PSO on enzymes involved in the bioactivation of
HCBD such as glutathione-S-transferase (GST) or
cysteine-S-conjugate b-lyase. Recently, decreased
GST activity and transcription were observed in mice
that ingested pomegranate. The authors claimed that
GST inhibition could reflect the decrease in protein
damage, which will, most likely, translate into less
GST activity [35].

The inhibitory effects of plant polyphenol on GST(s)
has also been shown in vitro, experimental studies
have also demonstrated that inhibitors of ysteine-S-
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conjugate b-lyase (such as aminooxyacetic acid)
reduced HCBD induced nephrotoxicity [36].
Conclusion

The results of the study showed that cadmium
chloride led to tissue lesions in the liver, kidney and
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