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Abstract

Lead (Pb) is a common industrial and ¢

of a S}“"k‘“"}' d":\‘t‘ to this toxicant is associated with oxidative stress 1¢

risk factor for Kidney, liver in addition to many disorders 'I‘I‘ni't:m;l(, seneldoge
investigate the most toxic effects of lead ;\‘ith (rinll .l o R g
supplementation of date extract. 3

nvironmental pollutant, Prolonged exposure
d to be a
: arried out to
diminish this toxicity by
Both the enzymati i utase (SOD)
ymatic {superoxide dismutase (S
len . s : \ \ ‘ ) s ise (SOD
glutathione reductase (GR), glutathione peroxidase (GPx), gllllillIIi()II(‘-S-tl‘tlll(ﬁft‘l‘ﬂs)(:

(GSH-T) and catalase (CAT)} and non-enzymatic (gutathione, GSH) antioxidants |
been studied, among mature male albino rats which have l)L‘t‘l; rchivcd Icnﬁ (n’:‘lt:t&( ‘lﬂ.d
drinking water for 3 months. it is widely accepted that even small quantities of l’l:)tu:'l:\
harmful to rats which implicated in a broad range of physiological conditions.the study
prm'cd. tl}:\t the use of date extract, through its nn(ioxidul;t protective effect ﬂl;;l inﬁnuni
potentiating properties, can reduce Pb-induced hepatic damage and toxicity

Introduction underdeveloped babies (Ehle and Mckee,
1990 and Pracheta er al., 2009).

Lead is ubiquitous, and the most
common environmental pollutant naturally
present in the earth’s crust in small
concentrations, For centuries, it has been
mined and disseminated throughout the
environment from where it has gradually
become incorporated into the structural
tissue of plants, animals and humans
(Pracheta et al., 2009). There are two

The date fruit is listed in folk
remedies for the treatment of various
infectious discases and cancer (Duke,
1992). The aqueous extracts of dates have
potent antioxidant and antimutagenic
activity (Allaith, 2007; Biglari er al.,
2008 and Saafi er al., 2009). This study
was carried out to investigate the most
toxic effects of lead with trial to diminish

sources of exposure, i.e. exposure to lead
based, paint and exposure to lead related
industries, which are either inevitable or
reducible at a rate so slow that is still a
threat to public health (Martin ef al.,
2001).

Lead pollution can also cause
irreversible encephalopathy, seizure, coma
and even death. Fatigue, memory loss,
high blood pressure, nephropathy,
gastrointestinal disturbances, weight loss
and  immuno-suppression  are oth_er
common toxic effects of lead exposure in
animals. Prenatal exposure (0 metal may
also cause birth defects, miscarriage and

7:l

this toxicity by supplementation of date
extract

Materials and Methods

This study was carried out at the Unit
for Laboratory Animals at Hygiene and
Management Department, Eacul_ly of
Veterinary Medicine, Cairo University.

3.1 Animals:
The study was conducted on

[mmature  Wistar male rats (N=120)
weighing approximatcly_ 120- 140bg v:f(c):lrc
obtained from the Unit for La’ mflmz
Animals  at Faculty of Veterint
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homddity anged (ram  50-70% Hnlmn‘
gystem of Hghting wits aed (hraughonut (i
atudy s wore clenned (wice weekdy in
summiner and onee per weel In wintes
Anlmals core ns well aw experimental
profocols  were in o complinnee with
puddelpen of ethical standards relensed by
Catro Undversity polley on animil care
and  une, Al efforts were made  to
mintmize the numbers of antmals and (their
sulfertng n this study through following
the Guldelines on Laboratory Animal Care
nnd Uge,

A2 Preparation of date palm extracty:

resh ripened  Wahat date  variety
collected from the Wahat was extracted
two times with distilled water (1/10, w/v)
by grinding with a mortar and pestle, It
was centrifuged at 41C for 20 min at 4000
g and the supernatant was colleeted,

b3 Experimental design

Immature male rats (120) were divided at
random into 4 groups of 30 animals, cach
as follows:

Giroup 1 Control group: animals received
a daily distilled water as drinking water
for 12 weeks,

Group  2: High lead acetate group;
animals received a daily lead acetate at a
coneentration of 0.5 mg / liter dissolved in
distilled water and administered (o the rats
in drinking water for 12 weeks,

Group 3: Low lead acetate group: animals
received a  daily lead acetate at a
coneentration of 0.2 mg / liter dissolved in
distilled water and administered to the rats
in drinking water for 12 weeks,

Group 4; low lead acetate with date
extract: animals received a daily oral of
lgnd acetate at a concentration of (),2 mg /
liter dissolved in distilled water with date
extract (4 ml/ kg ) for 12 weeks .

3.4 Determination of oxidative
""’"fl'iﬂ“d lipid peroxidation:
188ues  (liver, g leen,  braj
l‘ddney) and blood werl: homogcnil:aedm}g
;::e-cold 115% KCI (o make 10% (W/V)
hgﬁouennte with Glag-Co) motor driyen
ogenizer (USA) and the homogenate

lrotectivi effsots

Wil Liged fe dests Frtiiia iy of
i londialdeliyde (M1 it
ulululhl/m' (GEH) e /'*"’5 He vl "
y“")p;[l;/,ll’!' digmitase (T4 )[l)‘ «;;,m‘ﬂ%
(CA'L), Clutathione transferase ( {’!;;'sziil!l
CHutathione Feduetase (GOI) activigjes "
jscommendod by (Buege and A"Wl'rmh
Hurtes and Ashwood (1999) and Kiakily
ol al, (1984); respectively

1.5 Determination of Bpid peroxidatioy,
(MDA ) concentration:

MIJDA  concentration  wag amsayed
using the commercial MDA Assay Kit wag
purchased from (Bio - Diagnostic Cq,
Lgypt) The MDA adduct e be easily
quantified colorimetrically at 2, = 537 nm

3.6 Determination of reduced glutathione
(GSI) (Burtis and Ashwood, 1999):

GSH concentration was assayed using
the commercial GSH  Assay Kit was
purchased from (Bio Diagnostic Co,,
Egypt).

3.7 Determination of superoxide
dismutage (SOD) Activity:

SOD concentration was assayed using
the commercial SOD Assay Kit was
purchased from (Bio Diagnostic Co.,
Lgypt).

3.8 Determination of catalase (CAT)
Activity:
CAT aclivity was assayed using the
commercial CA'T Assay Kit was purchased
from (Bio Diagnostic Co., Egypt).

3.9 Determination of glutathione-S-
transferase activity:

GST activity was assayed using the
GST commercial Colorimetric  Activity
Assay Kit was purchased from (Bio
Diagnostic Co., Egypt) anddetected by
spectrophotometry at 340 nm, One unit of
GST activity is defined as the amount of
enzyme producing 1 /mol of GS-DNB
conjugate/min under the conditions of the
assay (Tounget al.,, 1990).

3.10 Determination of Glutathione
Reductase Activity;

R concentration was assayed using
the  commercial GR Assay Kit was
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Results and Discussion:

rgad s 8 metal_ with  many
pr gnized adverse heal’fh side effects (Suj
e, 2015). It is a  ubiquitous
enviroﬂme“tal and industrial pollutant that
duces B broad _range  of toxic
anifestations within ~ biological
; «tems.Exposure Fo lead induces over-
roduction of reactive oxygen species and
depletes the cellular anthxidant capacity.,
An imbalance of pro-oxidant/antioxidant
atio in tissue and cellular components is
known to cause damage to membranes,
DNA, or proteins, and finally destroy the
issues or systems (Hsu and Guo, 2002).
Lead causes oxidative stress by
inducing the generation of reactive oxygen
species (ROS), reducing the antioxidant
defense system of cells via depleting

glutathione, interfering  with  some
essential metal, inhibiting sulfhydryl
dependent enzymes or  antioxidant
enzymes  activities ~ or  increasing

susceptibility of cells to oxidative attack
by altering membrane integrity and fatty
acid composition (Sharma et al., 2011).

In the present study, both the
enzymatic SOD, GR, GPx, GSHT and
CAT and non-enzymatic (glutathione
GSH) antioxidants had been studied.

Quantification of lipid peroxidation is
essential to assess oxidative stress in
pathophysiological ~ processes. Lipid
peroxidation  forms Malondialdehyde
(MDA) and 4-hydroxynonenal (4-HNE),
as natural bi-products. Measuring the end
products of lipid peroxidation is one of the
most widely accepted assays for oxidative
damage. Pb is known to alter the activity
of lipid metabolizing enzymes in liver
(Kojima et al., 2005), which can limit the
]_’losyllthesis of bile acids. Bile acid plays
important role in elimination O
cholesterol from the body (Mudipalli,
2007; Newairy and Abdou, 2009) in
addition to increasing lipid peroxidation

Kamalakkanan and Prince, 2004)-

q Pb is known to produce oxidative
amage by elevating peroxidation of
Membrane lipids. Generation of peroxyl

0] (& A= e
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;ea(ci:n?n to endoperoxides
nd Sharmg ¢ al., 2010)
.Lead may  disturb '
inhibition of

arnett, 1999

the antioxidant

8roups  present also me Actonal T

: fre i
s;g\gnggng €nzymes such asGR,eGl:l(,lecgl]:
. » CAT and d-aminolevulinic acid

‘c;:lll()(/)dr.atase (D-ALAD) (Moniuszko-
2 niuk er g, 2007; Olaleye
007). Th B

€s€ enzymes are believed to be
or antioxidant agents in the
mammalian body that protect against ROS
toxicity (Ashry et al., 2010).

the majo

The observed increase in the MDA
was accompanied by a 70% decrease in
GSH levels in the PbAc-group, which may
be due to its utilization either in lead
detoxification or in scavenging lead-
generated free radicals (Othman and El-
Missiry, 1998 and Olaleye et al., 2007).
Under oxidative stress, the GSH-related
enzymes merely catalyze reactions to
detoxify peroxides in the water phase by
reacting them with GSH (Moniuszko-
Jakoniuk et al., 2007).

Thus, the enhanced concentration of
MDA and severe depletion in GSH
activity ~suggests that the increased
peroxidation is a consequence of depleted
GSH stores and diminished GSH-related
enzymes, which are otherwise capable of

moderating  the  degree of lipi.d
peroxidation (Ashry et al., 2010). It is
that increased lipid

hypothesized
peroxidation as a result of reduced

endogenous antioxidant capaciFy may be
the initial event in the mechanism of Pb-
induced hepatic damage (Ashry et al.,

2010).

In this study, Pb intoxication cause.d
ncement of thio barbituric
acid reactive substances (TBARSS) leve'ls
in blood and organs (liver, sp}eep, brain
and kidney). Date extract significantly
Jlowered TBARSS levels in blood and other
organs in a dose dependant manner. Thei
protective effect may be due to the radica
scavenging activity of phenolics present 11
the extract. Ubiquinones (co-enzymes Q)

significant enha
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function as importan cellulal”usl;c
carriers (Ernster and pallner, 197=
AT activity

The result of SOD and C ' !
suggest that date extract contal'ns a -
radical scavenging activity, which cou
exert a beneficial action agalrllst
pathological alteration ca'used’ by‘ lllj
presence of free radicals. This action co.u
involve mechanisms related to scavenging
activity.

We selected an aqueous cx.(ract
because most of the anlioxndant
components in dates are extracted in water
(Vayalil, 2002 and Al-Farsi et al.,
2005b). During the experience, the
aqueous date fruit extract (Wahat date)
was daily prepared and administrated to

rats.

/‘_————_\
—— " The aqueous extracts (Fd\\

Protective effects,

ates \‘\\
potent antioxidant and anti-myg, Ay

activity, the —antioxidant e . Benjg
attributed to its content of the Widet}rl i
of phenolic compounds includiy ang,
coumaric, ferulic, and Si“apicg‘ g
flayonoids and procyanidins (Fays; e;‘-lds’
2005; Mansouri ef al., 2005 apq Hog al,
al., 2006) and also to the Presence et
vitamin C (Allaith, 2007 and Mrabet of
al., 2008). Flavonoids can agt in thez
initiation stage of peroxidation interfer;

with the metabolism oxidative agen eithl
by scavenging the. free radicals o br
impairing the ~microsomal enzymatiz
system needed for this metabolism (Singh
and Handa, 1995). It is clear that P
extract showed an antioxidant Protectiye

effect

Table (1): Mean + SD of oxidative stress and
rats which received lead acetate.

lipid peroxidation parameters among

High lead acetate Low lead acetate ?ate extract with

Control group treated group treated group ow lead acetafe
treated group
G.S.H 9.80+1.92a 4.00£2.00c 6.80£2.39 b 8.40 £ 1.52ab
G.R 12.40 £2.07 ¢ 45.80 +8.04 a 33.60 +4.72 b 18.00 £+543 ¢
G.Px 16.00 £ 4.06 ¢ 46.40 £ 8.08 a 3720+£5.17b 23.00£524 ¢
MDA 14.00 + 4.06 ¢ 17.60 £ 3.91 be 21.40+439b 29.80=432a
CAT 56.00 £2.65 ¢ 65.40 +£5.03 b 78.00 £8.37 a 48.80 =5.63¢
SOD 610.40 = 17.84 ¢ 698.80 + 16.75 b 839.60 +32.54 a 579.60 + 6.43 d

Means with different letters (a, b, ¢, d) within the same row are significantly different at P value <0.05
G.S.H: Glutathione G.S.H.R: Glutathione Reductase
Malondialdehyde concentration CAT: Catalase Activity SOD: Superoxide Dismutase Activity.

G.S.H.Px: Glutathione peroxidase ~ MDA:
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