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Abstract:

They present study aimed to investigate the effect of effect of different
doses of pumpkin seed oil on liver function in adult male rats treated with
chlorpyrifos . Fifty adult male rats were used and randomly divided into
five equal groups of 10 rats each group.Group 1(control) were given corn
oil (Aml /kg.bw) , whereas animals of Group 2 were given CPF 6.7 mg/kg
bw in corn oil. Group 3, 4 and 5 were given CPF (6.7mg /kg.bw) plus PSO
(20, 40, and 80) mg/kg.bw respectively. The treatment were given once
daily by oral gavages for 8 weeks. At the end of the experiment, animals
were sacrificed and serum isolated from blood samples were used for
measurement of liver enzymes and liver samples were taken for
histopathological study. Chlorpyrifos treated group recorded significant
increase(p<0.05)in aspartate aminotransferase(AST), alanine
aminotransferase (ALT) and alkaline phosphatase (ALP) and
histopathological examination of liver revealed marked congestion in the
centrilobular area with hepatocellular necrosis .On other hand groups
treated with 20,40and 80 mg pumpkin seed oil induced improved of these
parameters
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Introduction

The liver is one of the largest organs in the body and the main site of
metabolism and intensive secretion (1). The liver plays a major role in the
removal of toxins and excretion of many internal and external compounds
and any damage or impairment of liver function may lead to many effects
on health (2).

Pesticides are toxic chemical compounds designed to control pests,
causal organisms of plant disease, weeds and other living organisms that
reduce the quantity and quality of crop yields (3).They are one of the most
potentially harmful toxic chemicals introduced into the environment (4).

Chlorpyrifos was introduced in 1965 by Dow Chemical Company and
widely used indoors and outdoors to control fleas, insects, termites, pests
and mosquitoes (5).Chlorpyrifos [0, 0-diethyl-0(3,5,6-trichloro-2-pyridil)
phosphor -dhioate]is member of organophosphate class of pesticides that
elicits broad spectrum insecticidal activity against a number of important
arthropod pests (6).CPF is commercially used to control foliar insects that
affect agricultural crops (7) and subterranean termites(8). CPF with a trade
name of Dursban (9). CPF was eliminated slowly from fat and relatively
rapidly from liver, heart, and kidney (10).In fact, the toxicity of CPF results
in negative effects on many organs and systems such as the liver, kidney,
nervous system, immune system and reproductive system (11).

Treatment options for liver disease are limited and modern medicine may
be ineffective. In addition, some treatments such as corticosteroids and
interferons are inappropriate and may cause adverse events, in addition to
being expensive (12). Here the need arose to find effective, low-cost, and
side-effects, alternative therapeutic agents. Plants are of special
importance used in herbal medicine which have the ability to protect
liver activity as in the Indian, Chinese and Korean medicine system (13).
Herbal medicines are used individually or in combination with standard
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medicines in the treatment of many different diseases. Pumpkin is one of
the plants that are used to eat as well as have many medical properties as
used in the treatment of diabetes, anti-inflammatory, anti-oxidant and
anti-cancer and many chemicals are extracted (14). Pumpkin seed oil is
rich in unsaturated fatty acids, which account for 84% of total fatty
acids. It is also rich in minerals and antioxidants such as tocopherol and
carotenoids (15). It also contains a high percentage of essential amino
acids and a number of sugars and a large amount of other essential
elements such as potassium, copper, sodium, magnesium, chromium and
selenium (16). Pumpkin oil also contains traditional antioxidants such as
zinc, manganese and phenolic antioxidants that include phenolic acid
hydroxybenzoic, caffeic, coumaric, ferulic, sinapic, vanillic,
protocatechuics. Pumpkin seeds also contain antioxidant plant nutrients
which include Lignans, pinoresinol, medioresinol and lariciresinol (17,
18). The aim of this study was to determine the protective role of different
doses of pumpkin seed oil (PSO) on liver functions in chlorpyrifos treated
male rats.

Martials and methods:

Pumpkin oil extraction: Pumpkin (cucurbita pepo L. ) seeds were
purchased from a local market . After cleaning and removal of the sand
and foreign materials, the dried pumpkin seeds were grounded to a fine
powder using a grinder. The oil was extracted with n-hexane (1:4 w/v) by
agitation in a shaker at room temperature in the dark for 36 h. The solvent
was evaporated in vacuo at 40 °C to dryness. The extracted oil was stored
in sealed and dark bottles under nitrogen gas until analysis (19).

Experimental design:

Fifty adult male rats weighting (280- 290 gm) were used in this study.
The animals were kept in the animal house for acclimatization fifteen days
before the beginning of the experiments. The animals were maintained
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under optimum conditions (25+2°C) and (12/12 hours light/dark) cycle
throughout the study, with standard pellets and tap water ad libitum.
After the period of acclimation, 50 male rats were divided into 5 equal
groups with 10 animals in each as the following:

1- Group 1 (Control group): Animals of this group administered corn oil
(1 ml /kg bw)/day orally by gavages.

2- Group 2 (CPF treated group): Animals of this group administered
orally CPF 1/20th LD50 (6.7 mg/kg bw),/day dissolved in 1ml corn oil
by gavages (20 ).

3- Group 3 (CPF + 20 PSO): Animals of this group administered CPF
(6.7 mg) + pumpkin seed oil (20 mg)/kg bw/ day orally by gavages.

4- Group 4 (CPF + 40 PSO): Animals of this group administered CPF
(6.7 mg) + pumpkin seed oil (40 mg)/kg bw/ day orally by gavages.

5- Group 5 ( CPF + 80 PSO): Animals of this group administered CPF
(6.7 mg) + pumpkin seed oil (80 mg)/kg bw/ day orally by gavages.

The experimental was continued for 8 weeks.

At the end of the experiment, animals of each group were
anaesthetized by chloroform and sacrificed. Blood sample were collected
from the heart via the cardiac puncture by using 5cc sterile syringe and
dropped in plain without anticoagulant tubes and serum samples were
isolated from blood by centrifugation at 3000rpm for 15 min, and separated
in eppendroff tubes and used for measurement of AST, ALT and ALP
enzymes concentration. Liver of treated groups were removed and kept in
10% formal saline for histopathological study.

Studied parameters:

Measurements of Aspartate Aminotransferase (AST) (U/I):
Aspartate aminotransferase is measured by monitoring the concentration of
oxaloacetate hydrazone formed with 2,4-dinitrophenyl-hydrazine (21).
Measurements Alanine Aminotransferase (ALT) (U/I):

Alanine aminotransferase is measured by monitoring the concentration of
pyruvate hydrazone formed with 2,4-dinitrophenyl-hydrazine(21).
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Measurements Alkaline Phosphatase (ALP) (U/I):
This measurement was done by using the colorimetric determination of
alkaline phosphatase activity (Biolabo-France) (22).

The Histological Study:

Liver samples were dissected and fixed in formalin, dehydrated and
imbedded in paraffin wax. Then, the sections were stained by haematoxylin
and eosin (H and E) stain. Each slide was examined for histopathological
changes under light microscope. Based on (23).

Statistical Analysis:

The data were subjected to analysis of variance and the significance
differences at (p<0.05) which were determined by analysis of variance
(ANOVA), one-way by using the statistical soft ware's sigma statistical (24).
Result

The results represented in Table (1) revealed a significant increase (P<0.05)
in serum concentration of ALT, AST and ALP enzymes in CPF treated group
for 8 weeks compared with control group. A significant decrease (P < 0.05) in
AST,ALT and ALP concentrations were recorded in CPF group treated with
20 mg / k. bw PSO compared with CPF group but remain significantly higher
(P<0.05) compared with control group, except in ALP enzyme concentration
where no significant difference was observed compared with control group.
On the other hand no significant differences were showed in AST, ALT and
ALP concentrations in CPF groups treated with 40 and 80 mg / kg. bw PSO
respectively compared with control group.

Table (1): Effect of different doses of PSO on ALT, AST and ALP enzymes
concentration in adult male rats exposed to CPF.
(Mean +SD) (n=8)
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“ 26.85+3.87¢c [[56.00+11.26¢c [24.28+3.32Db
G1 41.71+6.15a [[96.71+11.78a [ 33.28+5.94a
CPF (6.7mg/kg.bw/day)

G2 31.42+ 413 b |[66.71+10.08b [28.28+4.80D
CPF+20 mg / kg PSO

G3 29.00+ 3.89bc 1 60.28 + 4.94bc 26.00+4.34b
CPF+40 mg / kg PSO
G4 27.00£ 3.62bc ||56.14 £7.62c¢C 25.00+3.33b
CPF+80 mg / kg PSO

Values expressed in the small letters mean significant differences at the (P<0.05)
level.

I

Histopathological examination of liver in control group revealed normal
histological appearance of liver Figure (1). While in figure (2) liver of CPF
group showed marked congestion in the centri-lobular area with
hepatocellular necrosis.

Figure (3) liver of CPF+20mg PSO group showed moderate congestion in
the centri-lobular area with hepatocellular swelling. In figure (4) liver of
CPF+40mg PSO group showed the moderate congestion in the portal area
with normal appearance of hepatocytes while in figure (5) liver of
CPF+80mg PSO group reveal the normal appearance of hepatocytes in the
centri-lobular area.
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Figl: Liver of control rat. Showing
normal architecture of centri-lobular
area(C) hepatocyte (HC) and
Sinusoid(S). ( H&E) stain. 500X

Fig. 3: Liver of rat treated with
CPF+20 mg PSO. Showing moderate
congestion in the centri-lobular area
(CO).(H&E)stain. 500X
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Fig. 2: Liver of rat treated with
CPF.  Showing  hepatocellular
necrosis (HN), disarrangement of
hepatic cells.(H&E) stain. 500X

Fig. 4: Liver of rat treated with
CPF+40 mg  PSO. Showing
congestion in the portal area (CO)
with  normal  appearance  of
hepatocytes (HC) (H&E) stain. 500X
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Fig. 5: Liver of rat treated with CPF+80 mg PSO.
Showing normal appearance of hepatocytes in the
centri-lobular area.( H&E) stain. 500X.

Discussion

The results revealed a significant increase in serum ALT, AST and ALP
concentration in CPF treated group compared with the control group. The
elevation in serum ALT, AST and ALP of CPF treated group in the present
study may be resulted from the histopathological changes in the liver cells
represented by cellular degeneration as seen in figure (2). This elevation
could potentially be attributed to the release of these enzymes from the
cytoplasm into the blood circulation and indicating a necrosis and
inflammatory reactions (25). Ambali et al., (26) showed that administration
of CPF caused a significant increase in the activity of serum AST, an
enzyme found not only in the liver but also in the skeletal muscle and
myocardial cells.

Data in the present study revealed that serum liver enzymes (AST, ALT
and ALP) improved and renormalized when animal treated with different
doses of pumpkin oil . (27, 28, 29) they all observed that the administration
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of pumpkin seeds after intoxication resulted in significant reduction in
activity levels of ALT, AST and ALP. The recovery of ALT and AST as a
result of pumpkin oil administration along with CPF may be occurred due to
the presence of polyphenols. The various extracts (petroleum ether, ethyl
acetate and alcohol) of Pumpkin caused significant reduction in the activities
of ALP, AST and ALT to normal levels which might be a consequence of
the stabilization of plasma membrane as well as repair of hepatic tissue
damage caused by streptozotocin (30 ; 25). Vitamins C and E protected mice
from subchronic CPF-induced alteration in liver enzymes (31). Pre-treatment
with vitamin C caused a decrease in the activity of AST, ALT and ALP
suggesting amelioration of hepatic or muscular damage. This shows that
vitamin C protect the organs from the damage caused by administration of
CPF (31).

Microscopical examination of the liver of CPF-treated group reveal the
marked congestion in the centri-lobular area with hepatocellular necrosis Fig
(2). These results are in line with those of Newairy and Abdou (32) who
reported that administration of CPF resulted in degenerative changes in liver
,comprise fatty change, individual cell necrosis, cellular infiltration and areas
of necrosis that are suggestive of acute hepatitis. The damage of the liver
tissues in CPF-treated rats could be due to injured mitochondria (33). Heikal
et al.,(34)showed degeneration and coagulative necrosis in the hepatocytes,
inflammatory cells infiltration, and Kupffer cells proliferation in CPF-treated
groups which sustained the leakage of liver enzymes. Barakat et al.,(35)
showed an increased vacuolization of hepatocytes and focal necrosis
,congestion of the portal area and inflammatory infiltration increased in
comparison to untreated normal controls. These observations could be due
generation of reactive oxygen species causing damage to the various
membranous components of the cell.

Pumpkin seed oil contains a high percentage of phenols, beta-carotene,
vitamin C and alpha-tocopherol, which are effective antioxidants protect
against peroxidation of cell membranes, maintain a high level of antioxidant
enzymes and prevent the formation of free radicals that cause damage to cell
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membranes and thus maintain the concentration of hepatic enzymes within
normal limits as demonstrated in the two CPF groups treated with 40 and 80
mg / kg of pumpkin seed oil compared with control group.

Antioxidant supplementation may protect the protein structures, prevent
the reactive oxygen species induced enzyme inactivation, and stabilize cell
membranes, which may be responsible for this protective and favorable effect
of ascorbic acid and a- tocopherol (36; 37; 38). The natural plant components
found in pumpkin could improve the liver against alcohol-induced liver
toxicity and oxidative stress (28). Abdel Aal et al, (39) Showed that treated
of male rats with pumpkin reduced the toxic effect of azathioprine on liver
and this might be due to high content of B-carotene. The antioxidant and
hepatoprotective effect of pumpkin may be due to properties of polyphenol
and B-carotene content which had been proved to be a powerful antioxidant
and protective actions against cell injury (40).

Conclusion:

We concluded that oil extracted from pumpkin seed has an ability in
protection of liver function in dose dependent manner from the deleterious
effect of chlorpyrifos.
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