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Abstract: This study was designed to determine the effects of pomegranate peel on various
antioxidiants measurements in liver cirrhosis of rats induced by thioacetamide.Fifty-seven
male rats aged 13-15 weeks were randomly divided into 15 categories containing 5 rats per
category, and were treated with either TAA, PP, or PP plus TAA or Selenium plus TAA or
administered with 0.9% physiological saline solution as a control. The hepatoprotective effect
of herbs was evaluated by measuring levels of antioxidiant marker enzymes such as
Glutathione Peroxidase (GSH-Px) and Superoxide Dismutase (SOD) and measurement
Malondialdehyde (MDA). The histological studies were also carried out to support the above
parameters by using special stain Haemotoxlin & eosin and using immunofluorescent staining
to examine the distribution of DDR?2 in the liver. The study found that the supplementation of
pomegranate peel significantly (p< 0.05) reduced the damaging effects on the liver by TAA.
GSH, SOD increased in the treatment group, but serum MDA level was declined due to the
hepatic injury induced. A comparative histopathological research of the liver between
different groups demonstrated that pomegranate peel, drive to normal liver architecture
suggesting they may use as a hepatoprotective alternative medication.
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Introduction:
For long time have been used Herbal products in traditional popular medicine to keep health
or to supply remedies for various human diseases (1). Liver disorders, including cirrhosis, and
take advantage of the therapeutic strategies used compounds extracted from plants and herbs.
(2)
Pharmaceutical compounds existing with formulas interferon, colchicines, penicillamine, and
corticosteroids currently available to treat common liver cirrhosis and liver fatty disease,
chronic hepatitis, but with either conflicting efficiencies or high occurrence of side effects (3).
There are a number of natural compounds extracted from plants provide alternative treatment
which is safe and effective options(4). Is constantly being tested, or excerpts from the newly
discovered known plant species already on the simulation of human diseases and injuries
animal model systems (5). At present, the use of many natural extracts for the treatment of
human disorders in the hardware, but unlike the liver (6). So, we still have to examine the role
and effectiveness of these extracts in potential liver disease. Extract is obtained from
pomegranate peel is one of those in this category, and wait to explore for its role in liver
disease.
MATERIALS AND METHODS
Preparation of plant peel extraction: It was placed 50 grams of powder dry pomegranate
peel in containers Extraction Thimbles in Alsoxlat Soxhlet extractor device and by the way
(7). Added 500 ml of ethyl alcohol concentration of 80% and continued extraction for 24
hours and then taking the extract and put in the electric furnace degree (40 m) and after
obtaining a dry extract put in the refrigerator, in order to prepare the concentrations required
has thawed dry extract small amounts of solvent and then eased by distilled water, according
to the concentrations required.
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Animals Experimental

75 male wistar rats weighing (210-290) gram were got from the rats household faculty of
medicine, university of Baghdad are used in this experimental. The animals lab were
contained in aplastic caged and were maintained on standard pellet diet and tap water and kept
at 25 + 3-C temperature, 50-60% humidity, and a 12 h light-dark cycle for at least one week
before starting the experiment. The caged were embedded with in wooden shelves in the
animal household of "Faculty of Science, University of Kufa . The experimental rats were
divided into fifteen groups of five animals each.

Preparation of Thioacetamide: we have been prepared thioacetamide (Sigma-Aldrich,
Switzerland) stock solution 5 g/L from diluting the pure thioacetamide that was in the crystal
form. where TAA diluted in distilled water according quantity that we need and mix well the
solution until all the crystal thioacetamide was dissolved. Then, 200 mg/kg body weight was
given intraperitoneally (ip) to the rats thrice weekly for 12 weeks. The injection method above
was according to the research of (2). Continual exposure to a rat with this quantity of TAA
induces changes in its liver pathology from both biochemical and morphological aspects
analogous to that of human liver cirrhosis (8) and subsequently applied very often as a good
model in experimental studies of this disease.

Experimental Protocol: fifty-seven male rats were randomly divided into five groups, each
of which with fifteen rats but each group divided into three category According to the
treatment period (one month, two month and three month): "Group 1 (control group) rats were
injected intraperitoneally with sterile distilled water (2mL/kg) thrice weekly for (one
month,two month and month). Group 2 (hepatotoxic group) rats were administered orally
with linjected intraperitoneally (ip) with Thioacetamide (TAA) (200 mg/kg) thrice weekly for
(one month,two months and thee months). The injection protocol above was according to the
recommendation of Alshawsh et al. (2). Group 3 rats were administered orally with
pomegrante peel (400 mg/kg) daily and injected ip with TAA (200 mg/ kg) thrice weekly for
(one month,two month and month) Groups 4 rats were administered orally with the
pomegrante peel(200 mg/kg and 200 mg/kg daily and injected ip with TAA (200 mg/kg)
thrice weekly for (one month,two months and tree months).Groups 5 rats were administered
orally with the slenium(200 mg/kg and 200 mg/kg daily and injected ip with TAA (200
mg/kg) thrice weekly for (one month,two month and month)™.(8)

Determination of Serum Glutathione Peroxidase (GSH-Px) : Elisa kits detecting
glutathione in serum of rats , it is supplied by BioAssay, United State of America. (9).
Determination of serum Malondialdehyde (MDA): Elisa equipment for rats
malondialdehyde. This is provided by BioAssay Uinted State of America (10).

Determination of Serum Superoxide Dismutase (SOD): Elisa Kits detecting Superoxide
Dismutase in serum of rats , it is supplied by BioAssay, United State of America. ( 9).
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Table 1: Effect of PP ethanol extract on antioxidants and malondialdehyde at the three
periods (one month,two months,three months).

One Two Three  One Two Three  One Two Three
month months months month  months months month  months months
Control 5.707+. 5.685+. 6.005+. .334+.0 .368+.0 .370+.0 5.685+. 5.707+. 6.005%.
336 297 245 23 11 18 297 336 245
TAA200mg/kg | 4.269+. 3.538+. 3.027+. .220+.0 .035+.0 .039+.0 4.269+. 3.538+. 3.027+.
719 702 496 03 06 15 719 702 496
Se 250 mg/kg 4,104+, 3.822+. 3.705+. .130+.0 .043+.0 .413+.0 4.104+. 3.822+. 3.705+.
709 532 676 20 08 33* 709 532 676
PP 200mg/kg 4314+, 3.509+. 3.824+. .041+.0 .059+.0 .202+.0 4.314+. 3.509+. 3.824+.
342 556 536 07 07 25* 342 556 536
PP 400mg/kg 4,404+, 4.222+. 6.078+. .243+.1 .143+.0 .359+.0 4.404+. 4.222+. 6.078%.
866 446 490* 56 33 81* 866 446 490*
=52 3.863 3.159 3.621 0.422 0.098 0.248 3.707 3.119 2.990

Means between the Se-treated, low-dose PP-treated 200 mg/kg, and high-dose PP-400 mg/kg
had significant differences when compared with the cirrhosis control with =P < 0.05and
compared with the normal control Group 1 with %P < 0.05.
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Fig. 1 Histopathological sections of livers sampled from rats in different experimental groups,
thioacetamide alone and in combination with pomegranate peel or in combination with
selenium on fibrosis grade, in male Sprague-Dawley rats. (M) Negative control, (A,B,C)
Thioacetamide treated, injection for (1,2,3 months), respectively (D,E,F) selenium treated
(250 mg/kg), orally for (1,2,3 months) respectively,(G,H,I) pomegranate peel treated (200
mg/kg), orally for (1,2,3 months) respectively, (J,K, L) pomegranate peel treated (400 mg/kg),
orally for (1,2,3 months) respectively, (H&E stain original magnification 20x).
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Fig. 2 DDR immunostaining in liver cirrhosis in comparison with treatment with pomegranate
peel (PP) or selenium. Basement membranes sinusoid are strongly DDR-positive in groups
treated with thioacetamide 200 mg/kg (A). DDR immunostaining becomes weaker, but
persists in poorly differentiated in treating with selenium 250 mg/kg and PP 200 mg/kg, even
in those with an atypical immunophenotype (B,C). but is scarce or missing in treating with PP
400 mg/kg in liver (D).No immunostaining in liver in control (E).

Histology: In the control group, the livers were obvious of any defect abnormality, and their
sections seemed normal with regular cellular departments. The cytoplasm of liver cells
intact,and hepatic cells had prominent nucleus, and nucleolus and liver central vein a
sinusoidal spaces were normal,. In the liver cirrhosis groups, liver tissue has shown
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kupffer cells, (2) vacuolar degeneration and (3) and necrosis, two months (1)portal
inflammation, and (2) vacuolar degeneration, one month (1) hepatocyte vacuolar
degeneration , (2)hepatocyte vacuolar degeneration (3) hepatocyte necrosis, While the therapy
groups, which include the group PP400 demonstrated effective treatment as following: three
months it is normal tissue, two month prominent sinusoidal dilatation and one month
(1)sinusoidal dilatation and (2) vacuolar degeneration and PP200 group demonstrated some
changes , there are include: three month vacuolar degeneration,two months
(1)hypreosinoplilia, (2) vacuolar degeneration and (3) mononuclear inflammatory infiltrate
one month degenerated hepatocytes but selenium group shown some alterations that
include:three month (1) hepatocyte vacuolar degeneration and (2) cellular necrotic debris, two
month (1)hepatocyte vacuolar degeneration and (2)prominent hepatocyte necrosis and one
month prominent venous congestion (1) , (2)hepatocyte vacuolar degeneration ,(3) liver cell
plates hepatocyte swelling and (4)vacuolar degeneration.
DISCUSSION
Plants applied in the traditional medicine are big interest for liver disorders, as they may
serve as potential sources for new curative factors that could be applied in the handling and
prevention of hepatic damages. There are a lot of different derivatives anti-oxidant in the
plants that are appeared effective antihepatotoxic on experimental liver injury induced by
various sorts of models show hepatotoxicants (11).
Thioacetamide is model of liver hepatotoxicant , free radical products causative
hepatotoxicity that resulting from its metabolic conversion : “thioacetamide sulfoxide" and
"thioacetamide- S, S-dioxide™ which attacks microsomal lipids driving to their oxidative
degradation " peroxidation”, and producing of "reactive oxygen species ROS", such as the
H202,the hydroxyl radical and "super oxide anion O— 2" . ROS affected by the systems of
antioxidant defense,when CAT, SOD, and GPX activity that decreases could give rise liver
injury, cirrhosis growth, and carcinoma of liver (12). which are considered well-known
mechanisms of TAA’s action to result liver damage. in spite of that,effective free radical
scavengers and antioxidants against lipid peroxyl radicals they have been found in plant
derived polyphenols(13). the PP extract have capacity to adjust the antioxidant situation of
liver or participate with directly in "H202, super oxide anion O—2 , and the hydroxyl
radical" scavenging pathway illustrates the trends in the gauges in respect of retrieving the
equilibrium in serum molecules (14). It is known that the toxicity of TAA come after
transformation to its bio-activation in the liver and the production of secondary metabolic
materials effectively causing oxidative stress inducing by production of ROS (15).This is a
success by the depletion of glutathione, reducing SH thiol groups and oxidation of the cell
macromolecules, comprising lipids (16). The present study demonstrated significant
decreasing in hepatic glutathione level in TAA treated rats . This research correspond with that
of (17). and (18). glutathione represents in a reduced form "GSH" and oxidized form "GSSG"
but,more than 99% of the total glutathione exists as GSH in tissues (19) where a main
function of Glutathione is detoxification of ROS and Stimulate electrophilic compounds (20).
Hepatocyte injury induce by TAA is known from during its metabolism to "thioacetamide
sulphene and sulphone”, by a pivotal process biotransformation intermediates that involve in
it cytochrome P450 (21). the denaturation of cellular biomolecules such as lipids, resulting
in lipid peroxidation have occured by highly interactive by TAA metabolites(22) .we do not
known the mechanisms that participate to the happening of lipid peroxidation and not just
involve oxygen free radical generation, but also comprise decrease in the intracellular free
radical scavengers with a changes in the cellular antioxidant defense system (23). The
dependent mechanism for the decrease in hepatic reduced glutathione content by TAA in ou
study may be correlating to the suppression of its stimulating enzyme, glutathione reduc
"GSH-Rx", by TAA administration(24). Reduced glutathione "GSH" is renewed
oxidized YRkatmitmid "\o88avdndaRDRHC nnalebstsx hmdpindexGSH-Rx.
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successively, is stimulated by the hexose monophosphate pathway by a reaction stimulated by
"glucose 6 phosphate dehydrogenase GG6PD"( 25). NADPH, is play role vital for the
reduction of GSSG to GSH, that is products via the initial step in the pentose phosphate
pathway ,and G6PDH enzyme stimulates these step, therefore deficiency in GGPDH which is
being a housekeeping enzyme may bethe lower of GSH rate in the liver (26).
The influence of Punica granatum on liver enzymes could be refered to the antioxidant
effectiveness of its active compounds. Pomegranate juice, peel, seeds — all have a potent
antioxidant efficiency due to their active compounds that are electron donors, which can
interact with free radicals to transform them to more stable produces and finish radical series
reaction(27). PP have very high total antioxidant activity because it has proportion of total
"flavonoids and polyphenolic” compounds are high. Therefore, the effects antiapoptotic and
antioxidant of PP are related to the effects of its polyphenols, such as "flavonoids epicatechin,
epigallocatechin gallate, quercetin, luteolin and naringinin, phenolic acids chlorogenic and
caffeic acids ellagitannin tannic acid and corilagin™ (28). the antioxidant properties of plant
polyphenols may appear to interact as electron donors or hydrogen, and its ability to achieve
the stability of the single electrons and activities to end the reactions of Fenton as previous
studies have shown (29). the polyphenolic elements can remove ROS by they act as good
inhibitors of the "N nitrosation reaction™ and can stop oxidative injury as a consequence of
their ability on it and polyphenolic elements increase the level of glutathione and the actions
of "T-GPx" public and "SOD", but it reduces the activity GSR (30). furthermore, some parts
in PP such as polysaccharide has a free-radical scavenger properties and how exactly work is
still unknown (31).
C-glutamyl cysteine synthetase is critical enzyme in biosynthesis of GSH that can increase
production it by flavonoids and ellagic acid (30).
The inhibitory action of Punica granatum on lipid peroxidation in rat liver microsomes is
associated to the efficiency of phenolic and flavonoid compounds existing in its extract to
suppress hepatic oxidative enzymes (cytochrome P450 system) (32). Lipid peroxidation
produce, MDA, levels has been found to be reduced significantly upon treatment of infected
rats with the ethanolic extract of Punica granatum peel, compared with untreated CCl4-
infected rats(33). furthermore, it has been seen that the excess tissue MDA levels due to bile
duct ligation (BDL) are also decreased back to control levels by treatment with pomegranate
peel extract (PP) in rats (34). therefore, the current results appear that Punica granatum peel
extract maintains the structural integrity of the hepatocellular membrane and liver cell
architecture as proven by our histopathological results. Therefore, it could prevent the loss of
liver enzymes into serum and return the liver functions.
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