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Abstract

This work was designed to evaluate the hepatoprotective effects of pomegranate
seed oil (PSO) against toxicity induced by sodium fluoride (SF) in adult female rats.
Twenty female rats were divided into four equal group and treated daily for 40 days
as follows: Group C administered tap water and served as control , group T1 : re-
ceived sodium fluoride (120mg/liter) in drinking tap water, group T2: received both
sodium fluoride (120mg/liter) in drinking water and administered orally pometone
(PSO) 30mg/kg B.W. and group T3 : administered PSO 30mg/kg B.W. orally. Fast-
ing blood samples were collected at 0, 20 and 40 days to estimation of some bio-
chemical parameters and oxidative stress biomarkers . In addition, sections from liver
were taken at the end of the experiment for histopathological study. The results re-
vealed that SF treated group caused a significant increase in serum aminotransferases
(ALT and AST) activity, total cholesterol ,total bilirubin and peroxynitrite radical
concentrations, while GSH concentration was a significantly decrease. PSO caused
an alleviation to the hepatic dysfunction induced by sodium fluoride manifested
through significant elevation of GSH concentration, in addition, a significant reduc-
tion in serum transaminases activity, total cholesterol, peroxynitrite radical and total
bilirubin concentrations. In contrast, administration of PSO (group T3) restored al-
most most of these parameters to near or below to normal levels. Furthermore histo-
pathological examination of liver tissues of group T1 manifested aggregation of
mononucleated cells (MNCs), proliferation of hepatocyte, cytoplasmic fat droplet and
granulomatous lesion consists of aggregation of macrophage and lymphocyte. All
these alteration in liver histology were modified by treatment of rats with PSO. No
clear pathological lesion was reported in group T3 received PSO. On conclusion, this
study documented the beneficial effect of PSO against the deleterious effects of SF

on liver functions of adult female rats.
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Introduction

Sodium fluoride ( SF) was originally used in the 1930s as a wood preservative
(18), in pesticides, various types of adhesives and glues (46). The adverse effects of
SF are possible at fluoride levels far above the recommended dosage (13). In contam-

inated areas, fluoridated water is the major source of fluoride, after absorption the
fluoride cleared by the kidneys (68). The compounds of sodium fluoride in the vari-
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ous formulations have several caries-protective mechanisms (21) ) also fluoride re-
duces the decay of teeth enamel by remineralization of enamel and teeth (64).

Recent evidence suggested that excessive fluoride intake may be contributing to a
wide range of adverse health effects (70). As the fluoride cross the cell membranes
causing structural and functional changes leading to fluorosis of bones associated
with bone cancer (62) and dental and skeletal fluorosis (54) . At the same time, (50)
explained that cattle and buffalo suffering from signs of dental discoloration and
bony lesions when browse in area contaminated with fertilizer. Evidently, fluoride
inhibits some enzymes involved in metabolic pathways and fatty acid oxidation (28)
,as well as, fluoride cause change of lipid peroxidation (LPO) (71), lipids profile (56)
and inhibits certain total antioxidants capacity with increase generation of oxygen
free radicals (1) . Moreover, some studies reported that SF caused a decreased protein
content in liver and serum of mice and rats exposed to SF (5 and 30).

Pomegranate (Punica granatum L.) is used in folkloric medicine for treatment of dif-
ferent diseases and has gained an attention in complementary and alternative medi-
cine due to pomegranate have a wide range of phytochemicals (31) which including:
flavonoids, proanthocyanidins and hydrolysable tannins, sterols, triterpenoids, and
alkaloids (15).Besides (20) reported that pomegranate seed oil (PSO) is a major
source of polyunsaturated fatty acids (PUFASs) with a low saturated fatty acid which
Is an important for therapeutic uses . However, pomegranate juice (PJ) supplementa-
tion has been shown to alleviating the coronary heart disease (61) , Alzheimer’s dis-
ease (59), against diarrhea and intestinal parasites (11), to prohibit prostate cancer
metastasis(69) and used as anti-inflammatory, hepatoprotective activities ,improved
lipid profile and glucose metabolism (26,41 and 43) as well as a cardioprotective
effects of PSO in methionine overload rabbits (2). Therefore, this study was aimed to
investigate the hepatoprotective effect of pomegranate seed oil through alleviating
the deleterious effects of sodium fluoride in female rats.

Materials and Methods

Twenty female adult Wistar rats weighed 219.5 - 250.1 g. were used in this investiga-

tion . Animals were obtained from the animal house of the College of Veterinary
Medicine , University of Baghdad. They were housed in plastic cages in a condi-
tioned room (22-25 °C) in the animal house of the College of Veterinary Medicine -
University of Baghdad. They were left for two weeks for adaptation with the experi-
mental conditions. Animals had free access to water and standard pellets diet along
and were divided randomly into four equal groups ( 5/group), rats were treated daily
as follows for 40 days :Group C: rats were administered distilled water, serving as
control group, group T1: rats were received sodium fluoride 120 mg/liter in tap water
, group T2: rats were subjected to sodium fluoride 120 mg/liter in tap water plus ad-
ministered PSO (Pometone-Vita ) 30mg/kg BW. orally and rats in group T3 rats re-
ceived pometone 30mg/kg BW. orally. Fasting blood samples was drawn by cardiac
puncture from anesthetized rats (by using ketamine 90 mg/kg B.W and xylazin 40
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mg/kg B.W. ) at 0, 20 and 40 days of the experimental in gel tubes, then serum sam-
ples was isolated and frozen at -18 °C until determination of: serum alanine ami-
notransferase (ALT) and aspartate aminotransferase (AST) activities was determined
calorimetrically (53) using enzymatic kit (Bio system, Spain) , total cholesterol (TC)
was measured using enzymatic assay kit according to (17) total bilirubin (TB) was
measured using bilirubin kit (Bio System, Spain) according to (51), peroxynitrite
radical was evaluated as described by (66) and reduced glutathion (GSH) was deter-
mined according to (12) using standard GSH curve (figure-1). At the end of experi-
ment rats were anesthetized, sacrificed , then livers were preserved in 10% neutral
formalin buffer solution . Several tissue sections were prepared from the liver of in-
dividual rats and stained with Hematoxylin — Eosin stain according to (36).
Statistical analysis

Collected data were subjected to Two-Way (ANOVA) followed by Least significant
differences test (LSD) using of SAS® software (SAS, 13). All values are expressed
as mean £SE and a significant were tested at P < 0.05(60) .

Standard GSH Curve:
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Figure (1): Standard GSH curve
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Results

A markedly increase (P<0.05) in serum aminotransferase (ALT and AST) activity
were showed after 20 and 40 days post SF administration in T1 group as compared
with control, T2 and T3 groups (figures - 2A and 2B). Comparing to group T1, expo-
sure of female rats with SF in drinking water concurrently with oral intubation of
PSO for 40 day caused a marked significant (P<0.05) decrease in serum ALT and
AST activity along the experiment. The result also revealed that rats received PSO
alone afforded a slight significant (P<0.05) increase in these parameters during two
experimental periods compared to the control group. Treatment of normal rats with
SF (group T1) for 20 and 40 successive days elicited a significant increase (P<0.05)
in serum TC concentration as compared to group T2, T3 and control groups. Mean-
while, at the end of the experiment rats treated with SF and PSO exhibited a signifi-
cant (P<0.05) decrease in TC concentration as compared to group T1 (figure- 2C) .
Administration of PSO to female rat caused a significant (P<0.05) decrease in TC
concentration at 20 and 40 days of the experiment as compared with other treated
groups.

A significant (P<0.05) increase in serum total bilirubin concentration was reported
at 20 and 40 day in T1 group as compared with control ,T2 and T3 groups. Mean-
while, oral intubation of rats with PSO concurrently with SF along the experimental
period caused a significant (P<0.05) decrease in this parameter in group T2 compar-
ing to T1 and control groups (figure-2D). With exception of T2, PSO caused a sig-
nificant (P<0.05) differences in serum TB in T3 group after 40 day of the experiment
as compared to control and T1 groups. As shown in figure-2E, serum peroxynitrite
radical concentration recorded a significant (P<0.05) elevation in group T1 versus
baseline in control, T2 and T3 groups. Besides, serum peroxynitrite concentration re-
duced significantly (P<0.05) in group T2 at two treated periods compared to T1
group. While a low significant reduction (P<0.05) in this parameter was observed in
group T3 at the end of the experiment. Figure (2F) clarified a significant (P< 0.05)
decrease GSH concentration in group T1 at days 20 and 40 of the experiment as
compared with control and other treated groups. In the same figure, the results
showed a non-significant (P>0.05) differences between T2 and T3 as compared be-
tween each other's, which indicate the beneficial effect of PSO against SF.

Liver sections of rats received SF(group T1) showing aggregation of mononuclear
cells (MNCs) around the bile duct associated with necrosis of surrounding hepatocyte
(figure-4) with polymorphonuclear cells (PMNCs) in congested blood vessels (fig-
ure-5) and mild cytoplasmic fat droplets in hepatocyte with vaculation around dark
nuclei granulomatous lesion was also seen (figure-6) as compared to control (figure-
3). Whereas liver sections of rats treated with SF plus PSO showing moderate infil-
tration of MNCs in liver parenchyma with granulomatous lesion consists mainly of
macrophage were reported (figure-7,8). As well as, aggregation of magrophages with
slight Kupffer proliferation was reported. However, in this area treated of rats with
PSO showed appearance of megakaryocytes accompanied with moderate prolifera-
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sections (figurel0) .
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Figure (2) : Effect of pomegranate seed oil (PSO) on serum biochemical tests in female rats
treated with sodium fluoride.
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Figure-3: Photomicrographs showing histology of
liver tissue from control rat. Note normal characteris-
tics feature of the liver (H -E * 40).

Figure-4 : Photomicrographs showing histology
of liver tissue from group T1 showed MNCs ag-
gregation around bile duct with necrosis of sur-
rounding hepatocytes <——> (H/E X 40)

Figure-5: Photomicrographs showing histology of liver
tissue from group T1 showed presence of PMNCs in the
dilated and congested blood vessels mainly in portal area
(H/EX40). — =
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Figure-6: Photomicrographs showing histology of
liver tissue from group T1 showed cytoplasmic fat
droplet in the hepatocyte seen around dark nuclei
<—>  (H-E X40).
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Figure-7: Photomicrographs showing histology of Figure-8: Photomicrographs showing histology of
liver tissue from group T2 showed moderate MNCs liver tissue from group T2 showed focal MNCs
infiltration in liver parenchyma consist mainly of periductal aggregation consistmainly of macrophage
macrophage > (H-E X10). with slight kupffer cells proliferation

(H-E X40). <—>

Figure-9: Photomicrographs showing histology of liv- Figure-10: Photomicrographs showing histology of
er tissue from group T3 showed proliferation of kup- liver tissue from group T3 showed few MNCs pro-
ffer cell accompanied with appearance of megakaryo- liferation in the dilated sinusoid and central vein
cyte in hepatic parenchyma <——> (H/E X40) <—> (H-E X 40).

Discussion

Elevation in serum aminotransferases (ALT and AST) coupled with a decrease in
GSH level and changes in hepatic functions was observed in group T1 as compared
with other groups. The catalysis of aminotransferase reactions is considered to be a
marker of hepatocellular dysfunction. The result of the current study is in agreement
with other studies such as (35 and 47). Moreover, the fluoride toxicity was found to
cause a significant increase in aminotransferase activity, as reported in Cattle (39)
and in goat (58). SO these elevation could be due to a secondary event following SF
induced LPO of hepatocyte membranes with the subsequent increase in the leakage
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of these biomarkers from the liver tissue (4). However, an increase of apoptosis con-
sequent to the exposure of fluoride has been reported in various mammalian cells (25
and 29) as well as, the increase in the cytochrome C release from mitochondria and
the activation of both the intrinsic and extrinsic pathway of cell death have been re-
ported in SF exposure (8), which was accompanied with a decrease in the antioxidant
status of liver leading to impairment of its function (7). The present study revealed
the hepatoprotective activity of PSO via a decrease in the ALT and AST level in
group T2 as compared with SF treated rats and returned to normal range. This result
in agreement with (42 and 48). Thus, it could be concluded that PSO protects hepato-
cyte from the dangerous effects of SF and decrease leakage of theses enzymes may
be due to a specific modulation of hepatocytes and/or enzymes by its phytochemical
compounds (3).

The results showed a significant elevation in serum TC in SF treated group (T1) in-
dicated hepatotoxicity with degenerative and hepatic cells necrosis. The result of this
study agrees with that of other researchers (1 and 33). It has been found that fluoride
inhibit the activity of lipases enzymes such as triglyceride lipase, unspecific esterase
and pyrophosphates leading to changes in lipid metabolic profile (14) , moreover,
fluoride intoxication in rats caused an increased in the activity of HMG-CoA reduc-
tase due to deficiency of insulin (55) leading to excessive production and accumula-
tion of cholesterol resulting in the formation of foam cells (16). . Furthermore, ad-
ministration of SF caused an increase in LPO (71) which might be important deter-
minants of altered lipid metabolism and associated with the hyperlipidemia. Hence,
abnormal enzyme activities seem to be one of the major factors responsible for the
rise in serum cholesterol and triglycerides (38). In agreement with (2 and 44 ), serum
TC was decreased in PSO treated group indicating its hypolipidemic effects through
decreased total and LDL-cholesterol versus baseline (19).

An increase in serum bilirubin concentration in SF treated rats could be due to the
destruction of R.B.Cs and /or damage of liver tissues (52). Because cell membranes
of the erythrocytes are sensitive to the presence of free radicals thus, used as an oxi-
dative stress biomarker (24). Excessive evidence demonstrated that SF initiates and
produce LPO (as mentioned above) of plasma membrane leading to hepatocytes inju-
ry accompanied with alteration in antioxidant enzymes (72) and an increase in MDA
level of these tissues (57) .Therefore, liver injury and hemolysis of RBCs (22) in
group Tl may lead to hyperbilirubinemia. However, the mechanism by which SF
caused an increase in serum bilirubin still unknown. Overall, this study findings that
PSO supplementation caused a significant decrease in serum bilirubin inin T2 and T3
treated groups versus control. Many studies reported that pomegranate is an im-
portant source of anthocyanin, ellagic acid, gallic acid, vitamin C and flavonoids (9)
exhibited a protective effects against oxidative damage and considered to be as hepa-
toprotective (32 and 73), improve the intestinal barrier functions in obstructive jaun-
dice (62) and protects liver from fibrosis due to biliary obstruction (65) through aug-
mented the antioxidant defense mechanism and increases the erythrocyte activity
(34). Herein, the ameliorative effect of PSO against SF toxicity may be maintained
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the structural integrity of liver cells membrane, documented by the absence of histo-
pathological changes in treated groups (6).

The results also showed changes in biomarkers of oxidative stress as evidenced by
a decrease of reduced glutathione and an increase in peroxynitrite concentrations.
Fluoride is known to reduce intracellular GSH levels and inhibit various enzymes that
require GSH as a cofactor (67).Besides, (1) reported that, a reduction in GSH content
and in the activity of antioxidant enzymes in the liver of rats exposed to SF indicat-
ing an impaired function of the hepatic antioxidant defense system (27) associated to
an increase of LPO (72). This deterioration overlaps with the elimination of H,0,
and LPO products and causes their accumulation in the cells leading to the damage of
cell membranes and may affect the activity of these enzymes which constituting the
cell anti-oxidative system (37). Besides, fluoride inhibits glucose-6 phosphates dehy-
drogenase (G6PD) by an oxidative damage, and then subsequent decrease of pentose
phosphate pathway flow could make the cell unable to maintain the normal
GSH/GSSG ratio, which is lowered by fluoride (10).

Peroxynitrite is an oxidant agent, formation of peroxynitrite in vivo has been as-
cribed to the reaction of the free radical superoxide with the free radical nitric oxide
(63). So after long periods of time will resulted in destruction of cellular constituents
leading to the dysfunction of cellular processes, then induction of cell death through
both necrosis and apoptosis (49) lead to the depletion of anti-oxidant enzymes (63).
So, such results could be responsible for histopathological changes. As shown in the
current study , the antioxidant protective activity of PSO was documented in groups
T2 and T3 appeared to an improvement of oxidant/antioxidant status (2 and 48) via
reducing the LPO (45) which having an effect on the scavenging capacity of superox-
ide anion and hydrogen peroxide (40). Thus, it could be concluded that the presence
of polyphenolic compounds in the pomegranate could be act as a potent antioxidant
agents and may be responsible to maintain membrane integrity and prevent liver inju-
ry against SF.

References

1- Abdel-Wahab, W.M.(2013). Protective Effect Of Thymoquinone On Sodium Fluo-
ride-Induced Hepatotoxicity And Oxidative Stress In Rats. The J Basic
& Applied Zoology, 66: 263-270.

2- Abdullah,L.N. And  Al-Okaily,B.N. (2014).Cardioprotective ~Role Of
Pometone(Pomegranate Seed Oil) On Electrocardiography In Methio-
nine Over Load Rabbits.( Part-1).Inter. Interdisciplinary Res J.6: 21-36.

3- Al-Attar, A.M. (2015). Effect Of Grape Seed Oil On Diazinon-Induced Physio-
logical And Histopathological Alterations In Rats. Saudi J Biol Sci., ,
22 (3): 284-292.

4- Al-Harbi, M. S.; Hamza, R. Z. And Daway, A.A. (2014). Ameliorative Effect
And Curcumin On Sodium Fluoride Induced Hepatotoxicity And Oxi-

37


http://www.sciencedirect.com/science/article/pii/S1319562X1400196X
http://www.sciencedirect.com/science/journal/1319562X/22/3

Journal of Kerbala for Agricultural Sciences (Proceedings of the Third Scientific Conference
of the Faculty of Veterinary Medicine / University of Kerbala on 10™ April 2017)

dative Stress In Male Mice. J Chemical And Pharmaceutical Res., 6 (4):
984-998.

5- Ali, E.H. And Al-Okaily,B.N. (2016). The Protective Role Of Pomegranate Seed
Oil (Pometone) On Serum Protein In Sodium Fluoride Treated Female
Rats.(Part 1). IJVM., 39 (2):61-68.

6- Ashoush, I.S.; EI-Batawy, O.I. And EI-Shourbagy, Ga. (2013)Antioxidant Activi-
ty And Hepatoprotective Effect Of Pomegranate Peel And Whey Pow-
ders In Rats. Annal Agri Sci., 58(1):27-32.

7- Atmaca, N.; Atmaca, H.T.; Kanici, A. And Anteplioglu, T. (2014). Protective Ef-
fect Of Reveratol On Sodium Fluoride-Induced Oxidative Stress, Hepa-
totoxicity And Neurotoxicity In Rats. Food Chem Toxicol., 70: 191-
197.

8- Barbier, O. ;Mendoza, L.A. And Delrazo, L.M. (2010). Molecular Mechanisms
Of Fluoride Toxicity. Chem- Biol Interact., 188, 319-333.

9- Bekir, J.; Mars, M.; Vicendo, P.; Fterrich, A. And Bouajila, J. (2013). Chemical
Composition And Antioxidant, Anti-Inflammatory, And Antiprolifera-
tion Activities Of Pomegranate (Punica Granatum) Flowers. J Med
Food., 16(6):544-50.

10- Bergandi, L.; Aina, V.; Garetto, S.; Malavasi, G.; Aldieri, E.; Laurenti, E.; Ma-
tera, L.; Morterra, C. And Ghigo, D. (2010).Fluoride-Containing Bioac-
tive Glasses Inhibit Pentose Phosphate Oxidative Pathway And Glucose
6-Phosphate Dehydrogenase Activity In Human Osteoblasts. Chem.
Biol. Int., 183: 405-415.

11- Bhowmik, D.; Gopinath, H.; Kumar, P.; Duraivel, S.; Aravind, G. And Kumar,
K.P.S. (2013). Medicinal Uses Of Punica Granatum And Its Health
Benefits. J Pharmacognosy And Phytochemistry. 1 (5): 28-35.

12- Burtis, C. And Ashwood, E. (1999). Text Book Of Clinical Chemistry. 3" Ed.
London. Vol.2 Chapter., (33): 1145-1150.

13- Community Water Fluoridation: " Frequently Asked Questions” .(2013).Centers
For Disease Control And Prevention, 6.

14- Czerny, B.; Put, A.; Mysliwiec, Z. And Juzyszyn, Z. (2000).The Influence Of
Quercetin On Some Parameters Of Lipid Metabolism In Rats Chroni-
cally Exposed To Ammonium fluoride. Fluoride., 33: 127-132.

15- Dipak,G.; Axay, P.; Chakraborty Manodeep, Cm. And Kamath
J.V.(2012).Phytochemical And Pharmacological Profile Of Punica
Granatum : An Overview. Irjp,3 (2)Page 65.Issn 2230-8407.

16- Easterbauer H, Gebick J, Phal H, Jurgens G (1992) The Role Of Lipidperoxida-
tio- Nand Antioxidants In The Oxidative Modifications Of Ldl. Free
Radic. Biol. Med., 13 : 341-390.

17- Ellefson, R. And Garaway, W. (1976). Lipids And Lipoproteins. In: Fundamen-
tals Of Clinical Chemistry. Tietz, N.W(Ed) Chap. 10: 512-514.

18- 18. Environmental Protection Agency (Epa). (2007). Reregistration Eligibility
Decision Sodium Fluoride. Washington , D.C. 20460.

38




Journal of Kerbala for Agricultural Sciences (Proceedings of the Third Scientific Conference
of the Faculty of Veterinary Medicine / University of Kerbala on 10™ April 2017)

19- Esmaillzadeh, A.; Tahbaz, F.; Gaieni, I.; Alavi-Majd, H. And Azadbakht, L.
(2006). Cholesterol-Lowering Effect Of Concentrated Pomegranate
Juice Consumption In Type li Diabetic Patients With Hyperlipidemia,
Int J Vitam Nutr Res., 76: 147-151.

20- Fadavi, A.;Barzegar, M.; Azizi, M.H. And Bayat, M. (2005). Note.Physico -
Chemical Composition Of Ten Pomegranate Cultivars (Punica Gran-
atum L.) Grown In Iran Food Science And Technology International,
11:113-1109.

21- Featherstone, J.D.B. (2000). The Science And Practice Of Caries Prevention. J
Am Dent Assoc., 131:887-899.

22- Grabowska M, Guminska M.(1985). Effect Of Sodium Fluoride On Magnesium-
Activated Atpase From Human Erythrocyte Membranes. Folia Med
Cracov.,26:29-33.

23- Gumus, M.; Tekin, R.; Firal, U.; Onder, A.; Kapan, A.; Boyuk, M.; Aldmir,M.
And Kiling, C. (2013). The Effect Of Pomegranate On Bacterial Trans-
location In Rats With Obstructive Jaundice. Eur Rev Med Pharmacol
Sci., 17(11): 1488-1494.

24- Gutierrez-Salinas ,J.; Zentella, D. M. And Pina .E. (1993). Acute Ethanol Intake
Produce Lipid Peroxidation In Rat Red Blood Cells Nembranes . Bio-
chem Mol Biol Inter. ,29:263- 270.

25- Gutowska, |.; Baranowska-Bosiacka, I.; Baskiewicz, M.; Milo, B.; Siennicka, A.;
Marchlewicz, M. And Et Al. (2010). Fluoride As A Pro-Inflammatory
Factor And Inhibitor Of Atp Bioavailability In Differentiated Human
Thpl Monocytic Cells. Toxicol. Lett. 196: 74-79.

26- Hamza, R.Z.; Hussien, N.A. And Abd EI-Aziz.(2014). Hepatoprotective And
Nephroprotective Effects Of Al-Taif Pomegranate (Punicagranatum L.)
Extract Against Toxicity Induced By Atrazine And Malathion Pesti-
cides In Male Albino Mice. J Chem Pharm Res., 6 (10): 807-817.

27- Hassan, H. A. And Yousef, M. I. (2009). Mitigating Effects Of Antioxidant Prop-
erties Of Black Berry Juice On Sodium Fluoride Induced Hepatotoxici-
ty And Oxidative Stress In Rats. Food And Chemical Toxicology., 47
(9): 2332-2337.

28- Hordyjewska, A. And Pasternak, K., (2004). Influence Of Fluoride On Organism
Of Human. J. Elementol. 9 (4), 883-987.

29- Jacinto-Aleman, L.F.; Hernandez-Guerrero, J.C.; Trejosolis, C.; Jiménez-Farfan,
M.D. And Fernandezpresas, A.M.(2010). In Vitro Effect Of Sodium
Fluoride On Antioxidative Enzymes And Apoptosis During Murine
Odontogenesis. J. Oral Pathol Med., 39: 709-714.

30- Jha, A.; Shah, K. And Verma, R. (2012).Effects Of Sodium Fluoride On Dna,
Rna And Protein Contents In Liver Of Mice And Its Amelioration By
Camellia Sinensis. Acta Poloniae Pharmaceutica-Drug Research, 69(3):
551-555.

39


http://www.cabdirect.org/search.html?q=au%3A%22Hassan%2C+H.+A.%22
http://www.cabdirect.org/search.html?q=au%3A%22Yousef%2C+M.+I.%22
http://www.cabdirect.org/search.html?q=do%3A%22Food+and+Chemical+Toxicology%22

Journal of Kerbala for Agricultural Sciences (Proceedings of the Third Scientific Conference
of the Faculty of Veterinary Medicine / University of Kerbala on 10™ April 2017)

31- Jing, P.; Ye, T.; Shi, H.; Sheng, Y.; Slavin, M.; Gao, B.; Liu, L. And Yu,
L.(2012).Antioxidant Properties And Phytochemical Composition Of
China-Grown Pomegranate Seeds. Food Chemistry.132, (3):1457—
1464,

32- Kaur, G.; Jabbar, Z.; Athar, M And Alam, M.S. (2006). Punica Granatum (Pom-
egranate) Flower Extract Possesses Potent Antioxidant Activity And
Abrogates Fe-Nta Induced Hepatotoxicity In Mice. Food Chem. Toxi-
col., 44: 984-993.

33- Khudair, K.K. And Aldabaj, A.M.A. (2014). Effect Of High Concentration Of
Sodium Fluoride On Serum Lipid Profile Of Male Rabbits: Hypoli-
pidemic Effect Of Grape Seed Oil. Online Int Interdisciplinary Res J.,
Issn 2249-9598 ( Iv) : 17-24.

34- Kumar, D.; Singh, S.; Singh, A.K. And Rizvi, S.I. (2013). Pomegranate (Punica
Granatum) Peel Extract Provides Protection Against Mercuric Chlo-
ride-Induced Oxidative Stress In Wistar Strain Rats. Pharm Biol., 51
(4): 441-446.

35- Kushwah, D.S. (2014). Comparison Of Ameliorative Effects Of Essential Oil
And Ethanolic Extract Of Nigella Sativa Seed In Acetaminophen In-
duced Liver Damage. Int J Pharm Bio Sci., 5(3): (P) 466 — 471.

36- Lee, G. And Luna, L.G. (1968).Manual Of Histological Staining Methods Of
Armed Forces Institutes Of Pathology. 3rded. Mc Grow-Hill Book
Company. New York. Pp: 12-31.

37- Lu., J.; Lin, Ph.; Yao, Q. And Chen, C.(2010).Chemical And Molecular Mecha-
nisms Of Antioxidants: Experimental Approaches And Model Systems.
J Cell Mol Med.,14(4): 840-860.

38- Machoy-Mokrzynska, A.;Put, A.; Ceglecka, M. And Mysliwiec,
Z.(1994).Influence Of Essential Phospholipids On Selected Biochemi-
cal Parameters Of Lipid Metabolism In Rats Chronically Exposed To
Ammonium Fluoride Vapours. Fluoride., 27 (4) : 201-204.

39- Maiti, S.K. And Das, P.K. (2004).Biochemical Changes In Endemic Dental Fluo-
rosis In Cattle. Indian J Anim Sci., 74: 169.

40- Matthaiou, M.C.; Goutzourelas, N.; Stagos, D.; Sarafoglou, E.; Jamurtas, A.;
Koulocheri, S.D.; Haroutounian, S.A.; Tsatsakis, M.A. And Kouretas,
D. (2014). Pomegranate Juice Consumption Increases Gsh Levels And
Reduces Lipid And Protein Oxidation In Human Blood. Food And
Chemical Toxicology., 73 (2014): 1-6.

41- Medjakovic, S. And Jungbauer, A. (2013). Pomegranate: A Fruit That Ame-
liorates Metabolic Syndrome. Food Funct, 4: 19-39.

42- Middha, S.K.; Usha, T. And Pande, V. (2013). A Review On Antihyperglycemic
And Antihepatoprotective Activity Of Eco-Friendly Punica Granatum
Peel Waste. Evidence-Based Complementary And Alternative Medi-
cine, Volume 2013, Article Id 656172, 10 Pages.

40



Journal of Kerbala for Agricultural Sciences (Proceedings of the Third Scientific Conference
of the Faculty of Veterinary Medicine / University of Kerbala on 10™ April 2017)

43- Miguel, M.G.; Neves, M.A. And Antunes, M.D. (2010). Pomegranate (Punica
Granatum): A Medicinal Plant With Myriad Biological Properties
— A Short Review. J Of Medicinal Plants Research, 4: 2836-2847.

44- Mirmiran, P.; Mohammad, R.F.; Golaleh, A.; Abbas, S And Fereidoun, A
(2010).Effect Of Pomegranate Seed On Hyperlipidaemic Subjects: A
Double-Blind Placebo-Controlled Clinical Trial. Br J Nutr,,
104(3):402-406.

45- Moneim, E.A. (2012). Antioxidant Activities Of Punica Granatum (Pomegran-
ate) Peel Extract On Brain Of Rats. Journal Of Medicinal Plants Re-
search., 6(2): 195-199.

46- Mueller, W.H. (2001). Fluoride Compounds, Inorganic, Sodium. Encyclopedia
Of Chemical Technology. John Wiley And Sons, Inc.

47- Nabavi, S.M.; Nabavi, S.F.; Eslami, S. And Moghaddam, A.H. (2012).In Vivo
Protective Effects Of Quercetin Against Sodium Fluoride-Induced Oxi-
dative Stress In The Hepatic Tissue. Food Chem. 132, 931-935.

48- Osman, M.; Ahmed, M.; Mahfouz, S. And Elaby, S. (2011). Biochemical Studies
On The Hepatoprotective Effects Of Pomegranate And Guava Ethanol
Extracts. New York Sci J., 4 (3).

49- Pacher, P.; Beckman, J.S And Liaudet, L. (2007): Nitric Oxide And Peroxynitrite
In Health And Disease. Physiol. Rev., 87(1): 315-424.

50- Patra, R.C.; Dwived, S.K; Bhardwaj, B. And Swarup, D. (2000). Industrial Fluo-
rosis In Cattle And Buffaloaround Udaipur, India. Science Of The Total
Environment. 253 (1-3): 145-150.

51- Pearlman, F.C. And Lee, R.T.Y. (1974). Detection And Measurement Of Total
Bilirubin In Serum, With Use Of Surfactants As Solubilizing Agents.
Clin Chem., 20: 447-453.

52- Rao, Mv.; Vyas, Dd.; Meda, Rb. And Chawla, SI.(2011). In Vitro Protection By
Melatonin Against F-Induced Hemolysis Of Rbcs. Fluoride., 44 (2):
77-82

53- Reitman, S. And Frankel, S.( 1957).A Colorimetric Method For The Determina-
tion Of Serum Glutamic Oxalacetic And Glutamic Pyruvic Transami-
nases. Am J Pathol .,28(1):56-63.

54- Roy, S. And Dass , G. (2013). Fluoride Contamination In Drinking Water — A
Review Resources And Environ., 3(3): 53-58.

55- Rupal A. Vasant, Narasimhacharya Avrl (2012) Ameliorative Effect Of Tamarind
Leaf On Fluoride-Induced Metabolic Alterations. Environ Health Prev
Med., 17:484-493.

56- Shanmugam, K.R. And Srinivas, Reddy A.(2015). Protective Effect Of Vitamin
C In Sodium Fluoride (Naf) Induced Toxicity In Fishes: A Study With
Reference To Lipid Metabolic Profiles And Liver Markers. Indian
Journal Of Fundamental And Applied Life Sciences. 5 (4) Pp:1-5. Issn:
2231-6345.

41



Journal of Kerbala for Agricultural Sciences (Proceedings of the Third Scientific Conference
of the Faculty of Veterinary Medicine / University of Kerbala on 10™ April 2017)

57- Sharma, A. And Chinoy, N.J. (1998). Role Of Free Radical In Fluoride-Induced
Toxicity In Liver And Kidney Of Mice And Its Reversal. Fluoride., 31.:
S26.

58- Singh, R. P.; Chidambara, M.K.N. And Jayaprakasha, G. K. (2002). Studies On
The Antioxidantactivity Of Pomegranate (Punica Granatum) Peel And
Seed Extracts Using In Vitro Models. Jagric Food Chem., 50: 81-86.

59- Singh, M.; Arseneault, M.; Sanderson, T.; Murthy, V. And Ramassamy, C.
(2008). Challenges For Research On Polyphenols From Foods In Alz-
heimer’s Disease: Bioavailability, Metabolism, And Cellular And Mo-
lecular Mechanisms. J Of Agricultural And Food Chemistry, 56, 4855-
4873.

60- Snedecor, G.W And Cochran, W.G. (1973).Statistical Methods. 6™ The lowa
State University Press., : 238-248.

61- Sumner, M.D.; Elliott-Eller, M.; Weidner, G.; Daubenmier, J.J.; Chew, M.H.;
Marlin, R.; Raisin, C.J. And Ornish, D., (2005). Effects Of Pomegran-
ate Juice Consumption On Myocardial Perfusion In Patients With Cor-
onary Heart Disease. The American Journal Of Cardiology, 96:810-
814.

62- Susheela, A.K.; Bhatnagar, M.; Vig, K. And Mondal, N.K. (2005). Excess Fluo-
ride Ingestion And Thyroid Hormone Derangements In Children Living
In Delhi, India. Fluoride, 38: 98-108.

63- Szabo, C.; Ischiropoulus, H. And Radi, R.(2007). Peroxynitrite: Biochemistry,
Pathophysiology And Development Of Therapeutics. Nat Rev.,6:662—
679.

64- Ten Cate,F.M.(2013). Contemporary Perspective On The Use Of Fluoride Prod-
ucts In Caries Prevention. British Dental Journal 214, 161 — 167.

65- Toklu, H.Z.; Dumlu, M.U.; Sehirli, O.; Ercan, F.; Gedik , N.; Gokmen, V And
Sener, G.(2007). Pomegranate Peel Extract Prevents Liver Fibrosis In
Biliary Obstructed Rats .J Pharmacy And Pharmacology., 59(9): 1287-
1295.

66- Vanuffelen, B. E.; Van Der Zee, J.; De Koster, B .M.; Vansteveninck, J. And
Elferink, J .G. (1998). Intracellular But Not Extracellular Conversion
Of Nitroxyl Anion Into Nitric Oxide Leads To Stimulation Of Human
Neutrophil Migration. Biochem J., 330(2):719-722.

67- Vassant, R.A.; Khajuria, M.C. And Narasimhacharya, A.V. (2011). Antioxidant
And Ace Enhancing Potentialof Pankajakasthuri In Fluoride Toxicity:
An Invitro Study On Mammalian Lungs. Toxicol Indhealth., 27
(9):793-801.

68- Villa, A.; Cabezas, L.; Anabalon, M. And Garza, E. (2004).The Fractional Uri-
nary Fluoride Excretion Of Adolescents And Adul Ts Under Custom-
ary Fluoride Intake Conditions, In A Community With 0.6-Mg F/L In
Its Drinking Water.Com. Dent. Health, 21: 11-18.

42


http://www.nature.com/bdj/journal/v214/n4/full/sj.bdj.2013.162.html
http://www.nature.com/bdj/journal/v214/n4/full/sj.bdj.2013.162.html

Journal of Kerbala for Agricultural Sciences (Proceedings of the Third Scientific Conference
of the Faculty of Veterinary Medicine / University of Kerbala on 10™ April 2017)

69- Wang, L. And Martins-Green, M.(2014) Pomegranate And Its Components As
Alternative Treatment For Prostate Cancer. Int. J. Mol. Sci. 2014, 15:
14949-14966; Doi:10.3390/1jms150914949.

70- Waugh, D.T; Potter, W.; Limeback, H. And Godfrey, M. (2016).Risk Assess-
ment Of Fluoride Intake From Tea In The Republic Of Ireland And Its
Implications For Public Health And Water Fluoridation. Int. J. Environ.
Res. Public Health. 13,259; Doi:10.3390/1jerph 1303259.

71- Yadavi, S.S.; Kumar, R.; Khare, P. And Tripathi, M.(2015). Oxidative Stress Bi-
omarkers In The Freshwater Fish, Heteropneustes Fossilis (Bloch) Ex-
posed To Sodium Fluoride: Antioxidant Defense And Role Of Ascorbic
Acid Toxicol Int., 22(1): 71-76. Di0:10.4103/0971-6580.172261

72- Yamaguti, M.P.; Simdes, A.;Ganzerla, E.; Souza, N.D.; Noguei-
ra, N.F.And Nicolau, J. (2013). Effects Of Single Exposure Of Sodium
Fluoride On Lipid Peroxidation And Antioxidant Enzymes In Salivary
Glands Of Rats. Oxidative Medicine And Cellular Longevity., Volume
2013, Article Id 674593, 7 Pages

73- Yehia, H.M.; Al-Olayan, E.M. And Elkhadragy, M.F. (2013). Hepatoprotective
Role Of Pomegranate (Punica Granatum) Juice On Carbon Tetrachlo-
ride-Induced Oxidative In Rats. Life Sci J., 10(4): 1534-1544.

43


http://www.hindawi.com/83495791/
http://www.hindawi.com/52659097/
http://www.hindawi.com/71215087/
http://www.hindawi.com/35308129/
http://www.hindawi.com/49376493/
http://www.hindawi.com/49376493/
http://www.hindawi.com/61542624/

