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ABSTRACT

Lead is a ubiquitous heavy metal and its toxicégnains an important public health issue, especiafigrtility, is
causing oxidative burst in the exposed individuakding to testes damagin previous work, we reported that
ingestion of pectin extract from date (Phoenix ghfetra) may decrease the toxic effects of thisaméthen, we
evaluated the potential detoxifying effect of peetiter oral exposure of male rats to Pb. To ackieur goal, the
young rats received 350mg/Kg of lead acetate byagevor 30 days of lead acetathg treatment with pectin of
date at 3%started after one month of intoxicatidhis study was designed to associated reproducliserder
(Sperm Quality) and biochemical parameters werelyaeal in the testes: alkaline phosphatase, lipicbpieation
and Catalase. Administration of pectin after intation with lead acetate ameliorated in the weightoth the
testes. Moreover, pectin improved sperm viabilitgl @ecrease of sperm abnormalities in rats treatechpared
with the intoxicated rats. Therefore, pectin pradda significant protection to thiobarbituric acideactive
substances level in testes, while cause a decirasgalase and phosphatase alkaline levels. Thalte show that
pectin has beneficial effects which could be ablarttagonize lead toxicity.

Keywords: Phoenix dactyliferapectin; lead acetate; testes, sperm quality,pgation.

INTRODUCTION

A substantial body of evidence has accumulate@demt years that consistently indicate various sdveffects of
environmental contaminants on human health. Derrgdiend of male fertility has been correlatedhe exposure
to environmental contaminanty. Lead is one of the most widespread contaminantsng the myriad of
xenobioti¢”. Lead affects each and every organ and systerhénbod{’. It was considered as a major
environrgﬁntal toxic; the animals may be exposddwoconcentrations of Pb via contaminated feedewaind feed
additives™.

A lot of recent studies have demonstrated effeEBloexposure on reproductive system in terms efrapcounts
and sperm quality, along with other changes in mefroductive health, including congenital malfotioas and
testicular cancer in humdng' ' The impact of lead on reproductive functions hasnbstudied on the laboratory
animals, which provoked some chromosomal aberraiidh reduction in the spermatogenesis, fertility amdiices
alterations in test&€ Y The signs of such disorders are similar to thdsantioxidant deficiency. Therefore, the
patients are usually treated with additional adstiation of non-enzymatic antioxidaf. But, the more
reasonable method is the use of chelate therapythét purpose of elimination of toxicants. Dietpgctin can bind
heavy metals and toxic metabolité®

Date fruit Phoenix dactylifera Ljs an important food source rich in nutrimeft&nd carbohydratés’. Moreover,
date fruit has been used as a source of active @oemps as soluble fiber like pectin substafi¥edectin is
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complex polysaccharides present in all plant primagll walls. That, it contain 1,4-linked-D-galactosyluronic
acid (GapA) residue&”.The supplementation of pectin has been provedcease the lead excretion through urine
and fecal way® At present study, we investigated the effects aftipeextract of date « Vabelglabeida» upon
reproductive system in male rats exposed to leathte

EXPERIMENTAL SECTION

2-1-Plant Material:

Fruits of P. dactylifera (Arecaceaayere collected in 2013 from palm grove situatethig Bechar region (Algeria)
at the « Tamr stage » which is characterized by dites allowing easy preservation. After denuttitg, date
fleshes were dried and ground to obtain a powdeiatd.

2-2-Extraction of Pectin®®:

Dried date flesh powder (100g) was blended withnglO@istilled water. Then, the blend was acidifiesing 53%
nitric acid and pH was maintained atl1.5. The a@difnixture of blended flesh powder was then heate&db® C for
around 60min.After this treatment, the mixture wastrifuged and the supernatant was separated ifrsotuble

residue. The pectin solutions previously adjustegpi 3.5 with 10 M NaOH were precipitated with agual

volume of ethanol (96%).After filtration, the etlmdinsoluble pectin was washed twice with 70%ethaadurther

remove any remaining impurity. Finally, precipitatas kept for drying at 40°C in hot air oven antcpetage yield
was found to be around 6%. It was then stored @icdators until further use.

2-3-Animals:

Thirty male albino rats weighing 100 + 5 g were obtained and houseé&xperimental Bio-Toxicology, Bio-
Depollution and Phyto-Remediation Laboratory, Démpent of Biology, University of Oran (Algeria). The
experiment was approved by the ethical committeds Rere housed in stainless steel, wired caggsoumps of 6
per cage and kept in an isolated room at a coattaémperature of 20°C to 22°C, 55+5% humidity bglats were
maintained on an artificial 12-hour light-dark ayclAnimals were first adapted to the facility forwkeek and
provided with water and standard fegadi libitum.

2-4- Experimental design and sacrifice:

In the first experiment after the adaptation peB6dats were randomly divided into 2 groups of.rdathese groups
included the control group (12 rats) and group teaeived Lead Acetate solution (“LA"= 24 rats)] gfoups were
fed the standard diet. The control group receiaty dlistilled water by gavage. Animals of otheogp were given
daily lead acetate solution at dose of 350 mg/Kgéstric gavage. After one month of the experinagit overnight
fasting, 6 rats of each group (group Control « (BL¥ats, group given lead acetate solution « LAlsatS)were
anesthetized with chloral solution (3 mL/kg bw)oBdl was collected from the abdominal aorta intotdbes, and
plasma was prepared by low-speed centrifugatioBqg@or 20 min, 2C). Testes was removed immediately, rinsed
with cold saline, and weighed. Average tissue ratis determined according to the formula:

Weight of paired testes in grams
Average tissue ratio of paired testes =106-x

Weight of bodygrams

In the second experiment, after sacrifice of 12 odtfirst period, the rest of rats of the congobup received daily
distilled water by gavage (C2=6 rats), then, theoed group were given lead acetate solution forraoath divided
into 2 groups, the first group, 6 rats receivedyddistilled water by gavage (LA 2 =6 rats), theesed group
received orally pectin solution at 3% (LA+P=6 ratspur weeks later, the rats were killed, and sestas removed,
weighed, rinsed, and prepared for analysis as ithescbefore.

2-5-Biochemical estimation:

Testes were homogenized (10%) in cold KCI buffer 1%%; pH 7, 2). The homogenate was centrifuged at
10.000xg for 10 minutes at 4°C to obtained posttechiondrial supernatant which was used for the tfication

of ALP. Enzymatic activities (alkaline phosphatagf) P) was determined calorimetrically using comaiair
chemical kit (Kit Chronolab).

2-6-Tissueslipid peroxidation

As marker of the lipid peroxidation, Thiobarbituacid reactive substance (TBARS) concentratiorssgues was
assessed by the complex formed between malondialdeind Thiobarbituric acid (TBAJY. Briefly, the testes
(1g) were homogenized with 9 mL of KCI (1.15%). Themogenate (10QL) was mixed with 0.1 mL of sodium
dodecylsulfate (8.1%), 750L of acetic acid (20%), and 75Q0. of TBA reagent (0.8%). The reaction mixture was
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heated at 95°C for 60 minutes. After heating, thiees were cooled, and 2mL of n-butanol-pyridine:{L3vas
added. After mixing and centrifugation at 4000g T6rminutes, the upper phase was taken for measmtesh 532
nm.

2-7-Enzymatic antioxidant defense

Catalase catalyzes the decomposition of hydrogeoxjoe to water and oxygen. Catalase activity wesaged in
tissues by measuring the rate of hydrogen perakig®,) decomposition according to the method describedb
Briefly, 250 uL of homogenate (100 mg of tissue in 0.9 mL KCBO2L H,0, (30 mmol in phosphate-buffered
saline 50 mmol/L), and 250L of phosphate-buffered saline were added. Theetwsitwere shaken and incubated
for 5 minutes, and then Potassium Dichromate soiu%) was added. The absorbance was measur20ran6

2-8- Sperm Analysis and Evaluation
The estimate of sperm viability (live/dead ratid)testis was calculated by the methoddfand expressed as
percentage viability. The percentage of abnormetrspvas scored in 10 to 20 speared fi€fts

2-9-Statistical analysis
Data were expressed as means + SEM for six ratgrpap. Differences between control and treatmeutijgs were
analyzed using Student'’s “t” test. A value p£0, O5was considered significant.

RESULTS

3-1-Effect of pectin on Body weight gain and testiselative weight

Administration of lead acetate showed a signifiatettrease (p<0.001) in body weight gain of ratdagt30 and 60.
The decrease percentage is 39, 49% and 19.65%ssuaa&hen compared with control, whereas the pedtdate
reduced the loss body weight in rats (-11.59%&blel).

Table (1): Effect of Pb and Pectin on body dot gaiand testes, relative weight of tested rats

Body weight gain (g) | Testis relative weight]
GroupC 1 80.01+ 1.39 1.61+0.12
Group LA1 60.41+ 8.25*** 1.23+ 0.04***
Group C 2 195.03+7.47 1.26+ 0.05
Group LA 2 156.7+15.6*** 1.06+ 0.05***
Group LA+ P 172.41+10.88 1.22+0.09

Values are means = SE of 6 rats per grotipp<0.001.

Testicular organ weight was decreaspd0(001) remarkably after lead administratifable 1), whereas in the
treated group with pectin, the decrease percemsagjd 7% when compared with control group.

3-2-Effect of pectin on testicular PAL concentratio:

The results ofigure 1 showed that lead administration produced a highificant decreasep€0,001) the ALP
Level at day 30 and 60 (-54.17% and -52.38% respdyg}, in contrary, pectin of date decreased theel of ALP
in rats (+41,30% compared to intoxicated group).

004'3 ] period 1 C1
04 T ® period 1 LA1
2 0.35 - T period 2 C2
a 0.3 4 **  mperiod 2 LA2
- 0.25 - P
So 0.2 - M period 2 LA+P
= 0.15 - ook ok
£ 01 - * %k %
0.05 - i
0
c1 | LAl 2 | LA2
period 1 period 2

Values are means + SE of 6 rats per group. **p<0abibi***<0.001.
Figure 1 : Effect of lead and oral administration d pectin on ALP of the tested groups
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3-3-Effect of pectin on testicular Lipid Peroxidaton Products (LPP):

The results on lipid peroxidation products for ésstvere presented iigure 2. The LPP showed a very high
significant increasepk0.001) in their levels up to group LA land LA2 wheompared to their respective controls
(+86.53%, +84.72% respectively). Pectin of datattreent decreased significantly lipid peroxidationtéstis (-
73.35%) compared to intoxicated group(LA2).

30 -
25 %k ok %ok
-
2 20 peroidl C1
":':n 15 | m peroidl LA1
% period 2 C2
€ 10 -
B * M period 2 LA2
5 1 M period 2 LA+P
T -
0
C1 ‘ LA1 C2 | LA2 ‘ LA+P
peroidl period 2

Values are means * SE of 6 rats per group. *p<(a@8***<0,001.
Figure 2: Testis lipid peroxidation in tested rats

3-4-Effect of pectin on testicular catalase activiés :

The effect of treatments on testicular CAT activisyshown inFigure 3. There was a high significant decrease
(P<0.001) in testicular activity of CAT in the inioated groups(LAland LA2) while compared to thatcol (C1
andC2) groups, the decrease percentage is 54.1@%2aB8% respectively. When, CAT activity was irmsed in
testis (+41.30%) by pectin treatment compared tmxinated group.

8 -
o 7 4
i |l T .
=61
[
£
% 51 period 1 C1
s * ok ok * %k
s 4 W period 1 LA1
o0
<3 period 2 C2
£
% 2 M period 2 LA2
£ .
Eq . M period 2 LA+P

0

Cc1 LAl c2 LA2 ‘ LA+P
period 1 ‘ period 2 ‘

Values are means = SE of 6 rats per grogg0.05 and***<0,001.
Figure 3 : Effect of lead and pectin on catalase &eity of tested rats

3-5-Effect of pectin on Sperm Quality:

Table 2: Sperm Quality in male rats treated with l&d acetate and pectin

Groups Cl LAl c2 LA2 LA+P
Sperme Viabilité 78.73£5.16 | 50.67+3.59* 80.45+4,94 59.35#5,71f* §a+4.64*
Sperme Anormalité Ratio % | 14,51+1,98| 37,65+3,877 15.83+2.39 34.72+4.30* 7,29+ 3.54
Values are means + SE of 6 rats per grogs0.05 and**<0,01.

Sperm viability and abnormal sperm are reportedable (3). It can be seen that sperm viability wamificant
decrease in group LA1(-35.64%) and group LA2 (-2862 as compared with the control groups, C1 and C2
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respectively. when total sperm abnormalities werayazed, the LA 1(+ 61.46%) and LA2 (+54.40%) grelrave
significantly the highest level of abnormalities@smpared with control groups. On the other harehtinent with
pectin of date in combination with lead acetataiicantly alleviated the decline in sperm vialilit10.72%), and
decreased the percent of abnormal sperm comparediZaintreated group (+41.99%), and this means pleatin
minimized the toxicity of acetate of lead.

DISCUSSION

Many industrial chemicals are known to have a tiegaimpact on human reproductfGt particularly
occupational and environmental exposures to heaatalmsuch as leBl, can affect male reproductive functions
including sperm countg: motility and morpholog¥®; spermatogenesi&’. Many studies on reproductive system
of male animals have documented lead as a toxifmntesticular tissue and functidis such as significant
reductions in the number of spermatozoa withineghielidymis in mice and halted spermatogenesiststita

Our results revealed that lead induced a highenifgégnt decrease in the body weight gain. Thigmiaccordance to
[32.33. 34 who reported that mean body weight of the anirtralated with LA was significantly lower than thedtthe
other groups, many others studies have suggéstedhe decrease of weight according to dose asdirated and
the time of exposition and appeared for feed intakested raf®!,

A number of mediators were involved into the regiata of ingested behavior, among them serotonin and
dopamine, which have a dominant role in the cordfdhe satietylndeed, lead interference with a number nervous
pathways and cerebral structure which involvedhi@ process of control of satiety and hunger, wihichified
anorexic effect of lead in rats®

Nevertheless, heavy metals are known to have diféetts on body weight of animals accord to this data they
have concluded that low dose of lead induced theeseffectS”.Furthermore, Male rats exposed to lead acetate
showed a significant decrease in the weight of lle¢ghtestes, this effect could result of high vehidity of testes
towards various toxi®. Another study®*? has demonstrated that the decrease of weight tesselts at loss of
germinal cells.

Treatment with pectin at 3% extract from date @?)dne month increased significantly the body weggin, these

results agreed with results obtainedyho studied the effect of HEP and LEP in rats iitated by lead. These
data are also consistent with thoseldfvho reported the beneficial effect of pectin extrirom carrot on lead

toxicity.

The heavy metals, especially lead, are able toym®deactive oxygen species (ROS) that result i Ridmage,
depletion of cell antioxidant defense systems apid peroxidation (TBARS) in tissue and blo88. Our current
investigations showed significantly increased cotredion of LPP in testis after an exposure to laaedtate. Our
results are in agreement with results obtainedaweml otherd™®. Increased contents of tissusthiobarbituric acid
reactive substances accompanied by altered antiokidefense systems were confirmed by many othelies,
which have pointed to either elevated lipid Perakiitnh or decreased intrinsic antioxidant defenseaious tissues
of lead-exposed animaf¥" **! Furthermore!*®' measured lead concentrations in various brainsaasawell as the
rate of lipid peroxidation. He concluded that therease in the rate of lipid peroxidation followeegattern similar

to that of lead concentrations in different regiofithe brain.

At the same time, the study shows that tissues TBA&Bncentrations were significantly lower in theugrareated

with pectin compared with untreated rats. Thesalt®showed that pectin extract might protect thsues against
the cytotoxic action and oxidative stress of ldaatthermore, the reduction in lipid peroxidatiorulcbbe due to the
increased of antioxidant status. One has to remethbéthe contribution of antioxidants to the alktherapeutic

properties of medicinal plants used for preventboxidative stress related disorders is still digpl™” *! These

results agreed with results obtained#ywho showed that pectin treatment promoted the deciiedsad content in
the liver, reduction in lipid peroxydation, and ogery of parameters of lipid metabolism.

Anterior stud{*%stated that application of native pectin as welbkigogalacturonic acids increased lead elimination
through blood and organs. And addition of rhamnacfaironic parts of pectin into the lead-enricheelt il rats
contributed to slow absorption of lead in rats @amhanced lead excretion with feces during the dedbthe
experiment. Moreover, The use of the pectin sulsst®im animals preliminary exposed to high dosdeanf acetate
contributed to fast elimination of the metal frohetorgans, in particular, the fem@¥. In contrary to this)ead
chelated by dRGII in fruits and vegetables andtfjuice is thus mostly unavailable for intestinddsarption.
However, the addition of dRGII after chronic leagesure in rats does not help Pb detoxificatiddditionally,
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they found that MEDETOPECT (made on apple pecsrgffective agent for prophylaxis of lead incorgimna in
industrial condition8?. It is favorable for the chelation in the gastresttnal tract®®.In some cases, orally
administered pectin contributed to increased rigendf heavy metal in tissu€4l, in blood serum levels and in 24-
hour urine collection, of children between the agles and 12 years®.

Many studies illustrated the relationship betwdendegree of methylation of pectin and metal bigdproved that
pectin exerts high metal binding activity regardisigalent metal ions an@@®confirm that carboxylic acid groups
are active participants in Pb binding by citrustpecThe largest amount of Pb(ll) ions were bouydokctin with
the low degree of esterificatiBf.

In the present study, catalase activity was sigaifily decreased after lead exposure. This dinanubf enzyme
levels both in testis can be attributed to thehititin of Hem biosynthesi8®, In contrary,™ reported that lead
intoxication caused an increase in the catalaseitgcin the other handpectin of datéreatment increased catalase
activities in testis of rats; this increase migbhstitute a protection against superoxide aniomatien. Because
SOD catalyzes the decomposition of superoxide adglim hydrogen peroxide §8,).The HO, produced by SOD
is excreted as #0 based on the activity catald&®

Our data suggest that lead produced a high signifimcrease the ALP level at day 30 and 60 congpa#tth the
control group, ours results were in accordance witidy*“who reported that increased activity of testicular,
epididymis and pituitary alkaline phosphatase adléreated rats reflects tissues degenerationhwhiy likely be
an indicative of Iytic activity. In addition, treaent with pectin of date increased the level of AhRats, which
may be attributed to the ability of pectin to chelthe acetate of lead.

Acetate of lead induced significantly decreasegarm viability (%), with increase in dead and alnalr sperm
count as compared to both intoxicated group andirpgreated group, this means that orally adminésteof pectin
minimized the toxicity of lead. Moreover, the obhat decrease in sperm viability could be attributegart to the
concomitant reduction in testosterone productidiofang lead treatmefit’.

Previous studies showed that, sexual behavior ¢¢ nadis was suppressed after ingestion of leactecdtlecrosis
of spermatocytes/ spermatids was observed in thesteof rat exposed to led®. They suggest that lead
significantly reduce epididymis and testicular sperounts including daily sperm production that nb@yowed to
the toxic effect of lead to testicular histologistducture. Others showed that the intensificatiblipid peroxidation
caused by lead may affect the composition of c@sipic, mitochondrial and acrosomes membranes.kihasvn
that on the way from caput to cauda epididymissiberm membranes become richer in unsaturateddeiitig and
therefore they show tendency to instability. Inrmpotes acrosomes reaction but at the same time #émsbnanes
become more prone to proxidative dam&ge

In conclusion, many chelating agents are currenigd to manage lead toxicity. At the same time, rtust
common, however, are non-specific and have somerséeh\effects in humans such as induction of misicelaf
essential microelements. Pectin had the abilighielate to lead and subsequently works as activgalazompound
to discharge lead contamination.
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