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ABSTRACT

Potential protective effect of fermented camel naidintaining probiotic, prebiotic and Synbiotic agsilead and
cadmium was studied in intoxicated male rats. Téovtants of the biologically active ingredients wareestigated first
and was found that the highest phenolic contents wexorded when the fermented camel milk was mixigtdl extracts of
dandelion & spirulina (18.02 mg GAE/g), followed Bpirulina extract and then fermented camel milkhvdpirulina
extract but no phenolic compounds were detectedeimented camel milk. The scavenging activity (%) tbe
experimental materials followed the same trencheflevels of the total phenolics except that ansalgtfermented camel
milk alone indicated a high scavenging activity.(@1%) and this scavenging activity was furtherriowed by addition of

extract of dandelion & spirulina (98.32 %).

Treatment with lead acetate or Cd-chloride resuhechriable changes in body weight, liver and legs weight;
the positive control groups scored the lowest gainody weight and weight of organs. ActivitiesAlfP, AST and ALT
increased significantly following treatment withate or cadmium. Administration of experimental prepians decreased

significantly the elevated activities of these aneg.

Administration of lead and cadmium elevated sigaifitly the levels of both urea and creatinine. Adstiation
of fermented camel milk with spirulina or prepamatiof fermented camel milk with spirulina and ddiate reduced
significantly the concentration of urea and craagrto almost normal values. Livers of rats treatétth lead or cadmium
showed subacute portal inflammatory reaction wilile kidneys showed focal sub-acute interstitial hngjs. These
Alterations are more severe in liver and kidneysat$ that received lead when compared with thadived cadmium. All
these histopathological alterations observed wergraved by the treatments especially in the grothzd received

fermented camel milk with spirulina extract and tineup on fermented camel milk with spirulina egtrand dandelion.
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INTRODUCTION

Adverse health effects of heavy metals have beewhkrfor a long time; exposure to heavy metals cuas and
is even increasing in some countries. Lead and wadnare known to be the most important contaminantshe
environment. Both Pb and Cd can seriously affeghios and various systems of an organism and cae Gawvere acute
and especially chronic intoxications. Lead (Pb).ars environmental pollutant and can be detectedllimphases of

biological systems and environments. It is an aadative toxic element that has no known beneficdaldesirable
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nutritional effect on animals (Ladron de Guevara &moya, 1995). Lead is a neurotoxin and known tofduend in
drinking water. Chronic lead exposure has beenceseal with reduced an intelligence quotient (IQ)children and
various other mental defects (Obiri-Daretal., 2003). Patrick, (2006) found that about 75% aefll@xposure to humans
comes from ingestion. Adverse health effects aasediwith lead ingestion include neurotoxicity, hegoxicity, and

deleterious effects on the hematological and caegioular systems (ATSDR, 2007).

Recent data confirmed that levels formerly congidesafe may threaten health, especially among tmfand
children (Guidotti and Ragain, 2007). Nowadaysd lsafound everywhere in the environmental dudgcignificant role
in modern industry (Shalaat al., 2005). Up to 50% of inhaled inorganic lead isabed in the lungs. Adults take up 10—
15% of lead in food, whereas children may absortioup0% via the gastrointestinal tract. This amgooges a serious

threat because of every day contamination of food.

On the other hand Cadmium (Cd) is one of the mostnoon toxic heavy metals, due to its accumulatiothe
liver, kidney and testis. The general exposure do iBainly results from smoking, air pollution andnsumption of Cd
contaminated foods and water (Hongtaal., 2010). Cd causes a wide range of adverse hetiéibt® including renal
dysfunction, cardiovascular disease, hypertensisteoporosis, hepato-toxicigancreatic activity changes and cancers of
many organs (Donpuntehal., 2011; Kisok, 2012; Nemmichet al., 2011).

Cadmium has been classified as carcinogenic byntieenational Agency for Research on Cancer (IAR€93).
It contributes indirectly to oxidative stress. Comption of heavy metals result in generation othhjigeactive oxygen
species (ROS), such as superoxide radicals),(Bydrogen peroxide (#,), hydroxyl radicals (OF and lipid peroxides
(LPO), and result in damaging various cellular comgnts including proteins, membrane lipids and eiachcids

(Halliwell and Gutteridge, 1989)and depletes cetiaxidant defense systems.

The beneficial role of antioxidant nutrients thrbugxogenous supplementation of antioxidant molecoiay be

effective in rebalancing the challenged, prooxigiarttoxidant ratio in the body following heavy mistaonsumption.

Camel milk constituents are very different fromttbfiother ruminant’s constituents (Yagil, 2000heTayurvedic
and other folk systems of medicine in various caastincluding Saudi Arabia are interested to knmoare information
about the beneficial effect of fresh and fermertadhel milk because of its protective health andaheutic values. Oral
consumption of fresh and fermented camel milk hasnbassociated with the prevention or cure of divéntestinal
disorders such as lactose and microbial diseaseNgMght & MacFie, 2001, Agrawet al., 2002).

Probiotic bacterial in fermented dairy products afenterest for human health and diseases. Clirstadies
indicated that probiotics may not be equally effectfor prevention of certain diseases. Fermentaitydproducts
containing viable microorganisms and incorporatifrprobiotics as starter organisms have positifecéfon probiotic
cultures (Reickt al., 2010, Heller, 2001).

Mohamedet al. (1990), observed that camel milk failed to fornhlgee structure after 18 h incubation with lactic
acid culture, this was attributed to the preserfcantibacterial factors such as lysozymes, lactofémmunoglobulin in
camel milk (EI-Agmyet al., 1992, Faralet al., 1990). Fresh and fermented camel milk were fotmngrovide various
potential health benefits including angiotensionohverting enzyme-inhibitory activity, hypocholast@emic effect,

hypoglycaemic effect, antimicrobial and hypoallerigéy effects (Omar and Hamad 2010).

Taraxacum officinale, known as dandelion, is a member of the AsterdCemepositae family. Traditionally,
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dandelion has been used as a herbal medicine dite &mtidiabetic, choleretic, antirhematic, andrdtic properties
(Schiitzet al., 2006). Recent studies have proved that it mayaedhe risk of diseases, including inflammation an
tumors (Kimet al., 2007);

The therapeutic actions of Taraxacum species hasen battributed to their bitter components, some
sesquiterpenes and to several phenolic compourgis;técoric acid and its isomer, monocaffeoyltactacaffeoylquinic,
chlorogenic, caffeic, p-coumaric, ferulic, phydréyenzoic,protocatechuic, vanillic, syringic and prgxyphenylacetic

acids as well as three coumarins, umbelliferonejetin and scopoletin that were demonstrated irddbon roots.

Spirulina, filamentous blue green mycobacterium @djenerally known as a valuable additional food a
medicinal, neutraceutical as well as therapeutienadgpirulina platensis also possess potent antiviral, antimutagenic,
anticancerous and cholesterol lowering activityirn8ipa is a good source of some macro and micrienis such as
amino acids, chlorophyll, gamma linolenic acid,atanoids, vitamins B1 and B2 and trace elementh agdron, iodine,

selenium and zinc (Jayaprakash and Chinnaswam, Xd0naret al., 2005)

The objective of this research is to evaluate tlwgegtive role of Pro, Pre and Synbiotic agentdreggéhepato-,

nephro toxic effects of lead acetate and cadmiuoricle in male rats.

MATERIALS AND METHODS
Materials

Experimental Material

Spirulina Sirulina platensis) biomass was obtained from The Algae Biotechnoltlyyjt, National research
center, Giza, Egypt. Dried dandelion (Taraxacunooftilis) leaves and roots were obtained from lopatket, Buraidah
Qassim,Saudi Arabia). Camel milk samples were obthifrom healthy lactating animals at the AgrickidtuResearch
Station .Qassim University. Starter culturesSwgptococcus thermophilus, Lactobacillus acidophilus andBifidobacterium

bifidum were obtained from Chr. Hansen's Laboratory, Cbagan Denemark.
Chemical

Lead acetate, cadmium chloride, 1,1-diphenyl-2ypigdrazyl radical (DPPH), Folin-Ciocalteus phemeagent
and Gallic acid were purchased from Sigma Chen@al (St. Louis, MO, USA).Commercial kits used fatermining
alanine aminotransferase (ALT), aspartate aminefesiase (AST), alkaline phosphatase (ALP), totakgin, urea and
creatinine were purchased from bio-Merieux LabagaiReagents and Products, France and kits from hdbnterprises

INC. Paramus, New Jersey, USA
Animals

One hundred and twenty male Wistar rats averagghtv€140 +10g) were obtained from the experimeatamal
unit, College of Pharmacy, King Saud Universityydih, Saudi Arabia. Animals were housed in corfimlsing unit and
were kept under standard conditions of temperatndehumidity (temperature at 25°C, 55% humidity {@@0%) and in a
12-h: 12-h light: dark cycle) in experimental anirhause. The rats were fed on standard pellet®oéentrated diet(20.0
% Crude protein, 4.0% Crude fat, 3.5% Crude fibe0% Ash, 0.50% Salt, 1.0% Calcium, 0.60% Phospira0.0 1U/g
Vitamin A. 2.20 IU/g Vitamin D, 70.0 1U/kg Vitamire, Energy 2850.0 Kcal/kg), clean drinking water vediewed
according to AIN-93 guidelines (Reeves, et al. J9%®3d the changes in body weight were recordedkiyednimal
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procedures were performed in accordance with thiesstommittee of Qassim University and accordmghe Guide for
the Care and Use of Laboratory Animals of the Nwetidnstitute of Health.

Preparation of Aqueous Extract of Dandelion and Spulina

Prebiotic ingredients of aqueous extract of dawde{iaraxacum officinalis) and Spirulina $oirulina platensis)
biomass were prepared according to the method idedcby Abdel-Salanet al., (2009 & 2010). Briefly,Taraxacum
officinalis and Spirulina platensis material were pulverized separately in a grindef4 total drymatter). The pulverized
material was then dissolved and extracted with 1600hot distilled water in an electric blender fés min. The
suspension was left at room temperature for one, ltben filtered twice, first through cheese-cl¢f9% cotton/50%
polyester) and then through filter paper (Whatman2) The clear aqueous extract was preserveceifiestiark bottles
(100ml) at -20°C until further used.

Preparation of Probiotic and Synbiotic Fermented Canel Milk

Camel milk containing3reptococcus thermophilus, Lactobacillus acidophilus and Bifidobacterium bifidum was
prepared according to the traditional method dbedriby Tamime and Robinson (1999). The fresh mis \analyzed
according to the AOAC method (1990). Synbiotic Cammék containing (probiotic and prebiotic) was peged by
combining equal volume of probiotic fermented milith an equal volume of aqueous dandelion extracBmrulina
(Av:1v).

Methods of analysis
Determination of Total Phenolic Content

The total phenolic content of the extracts was rdgteed colorimetrically, using the Folin-Ciocaltenwethod, as

described by Singleton et al., (1999). The totabam of phenolic compounds was calculated and esprk as GAE
(mg/g).
Antioxidant activity (DPPH free radicals scavengepssay

The ability of the extracts to scavenge DPPH fragdicals was determined by the method described lbis B
(1958).

Scavenging activity % = [(Abs control — Abs samféscontrol] x 100
Biological experiment procedure:

Animals were divided randomly into fifteen groupseight animals each and received the followingtimeent

daily for ten weeks:
1. Control group; rats received tap water as drinkiader.
2. Rats received tap water containing lead acetatfeaid dose of 0.6 % ppm as drinking water
3. pb-acetate + dandelion extract.
4. pb-acetate + spirulina extract,

5. pb-acetate + fermented camel milk,

Index Copernicus Value: 3.0 — Articles can be semd editor.bestjournals@gmail.com




Potential Protective Effect of Fermented Camel MilkContaining Probiotic, Prebiotic and 135
Synbiotic Against Lead and Cadmium -Intoxicated Mak Rats

6. pb-acetate + fermented camel milk with dandeliotnaet,

7. pb-acetate + fermented camel milk with spirulin&r&ot,

8. pb-acetate + fermented camel milk with dandeliogpfrulina extract groups

9. Rats received tap water containing Cd-chloride, @bse of 500 ppm as drinking water,
10. Cd-chloride + dandelion extract,

11. Cd-chloride + spirulina extract,

12. Cd-chloride + fermented camel milk,

13. Cd-chloride + fermented camel milk with dandeliodract,

14. Cd-chloride + fermented camel milk with spirulingract,

15. Cd-chloride + fermented camel milk with dandeliorsgirulina extract groups

BIOCHEMICAL INVESTIGATION
Blood Collection and Serum Preparation
Animals were anesthetized and blood samples wdhected in dry clean tubes from ocular vascular bethg

capillary tubes then centrifuged for 10 min to &elserum and stored at -20°C.
Evaluation of Liver Function

The activities of alanine aminotransferase (ALT)d aaspartate aminotransferase (AST) were determined
colorimetrically according to the method of Reitmamd Frankel (1957). Total protein was determinelbrametrically
according to the method adopted by Rodkey (1964)ilaNthe activities of alkaline phosphatase (AlRs carried out
according to the method of Tietral., (1983).

Evaluation of Kidney Function

Enzymatic colorimetric determination of urea wasriea out according to the method of Seaetwl., (1967).

Kinetic determination of creatinine was carried actording to the method of Henry (1974).
Histopathological Investigation

Autopsy samples were taken from the liver and kydnef the sacrificed rats of the different groups &ixed in
10% formal saline solution. Washing was done invtager then serial dilutions of ethyl alcohol weised for dehydration.
Specimens were cleared in xylene and embeddedraffipaat 56 degree in hot air oven for twenty fdwurs. Paraffin
wax tissue blocks were sectioned at 4 micron thésknby sledge microtome. The sections were colleatethe glass
slides, deparaffinized and stained by hematoxytith @osin stain for routine examination by the lighgctric microscope
(Banchroftet al., 1996).

Statistical Analysis

Descriptive values of data were represented as sneatandard errors. Statistical analysis was pexd using
one way analysis of variance (ANOVA) followed by mdan’s Multiple Range Test with £ 0.05 being considered
statistically significant (Snedecor and Cochrar8@tatistical analysis was conducted with SApm (SAS, 1996).
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RESULTS
Bioactive Compounds in Pro, Pre and Synbiotic

The results of total phenolics and scavenging agtdf the experimental materials are presentetiable (1). The
levels of total phenolics in dandelion extractyglima extract, fermented camel milk, fermented ebmilk with dandelion
extract, fermented camel milk with spirulina extraad fermented camel milk with dandelion & spinaliextracts were
2.09, 16.0, ND, 1.99, 15.52, 18.02 mg GAE/qg redpelst As can be noticed from the results that damié contain no
phenolic compounds and spirulina extract contagmnificantly higher level when compared with othedividual
ingredient. However, the highest phenolic conterdse recorded when the fermented camel milk wagdixith extracts
of dandelion & spirulina. The scavenging activi#g)(of the experimental materials followed the sdread of the levels
of the total phenolics except that analysis of femted camel milk alone indicated a high scavenggtiyity (84.03%) and

this scavenging activity was further improved bgitidn of extract of dandelion & spirulina (98.32 %

Table 1: Bioactive Compound in Pro, Pre and Syn-Biic

Experimental Material T(()rt% %‘XE%&CS Scaven(gz)i/:l)g Eeli
Dandelione E xtract 2.09 £ 0.57 20.58+ 0.17
Spirulina extract 16.0+0.7 71.09 +0.28
Fermented camel milk ND 84.03 + 0.88
Fermented camel milk with dandelion extract 1.99 +0.51 88.15+ 0.27
Fermented camel milk with spirulina extract 15.52 + 0.08 92.11+0.11
Estrrgstr;ted camel milk with dandelion & spirulina 18.02 + 0.08 98.32 + 0.08

Data are the mean + SE, n = 3, Mean values in dineescolumn bearing the same superscript do nordiff
significantly (P< 0.05), ND: Not Detect.

Effect of Experimental Treatments on body Weight gan and Relative Organs Weight

The effect of treatment with lead acetate on bodjght of rats and the weight of liver and kidneyshown in
Table 2.There was a variable gain in body weighalb&xperimental groups studied however, the p@sitontrol group
scored the lowest gain in body weight (92.0g). Tighést gain was reported in the group that recedgdlelion (154.639)
but this was not significantly higher than the gsfmred by the other groups. The weight of livexsrdased significantly
in all groups except groups that received dandedixinact, fermented camel milk with spirulina extrand Fermented
camel milk with dandelion & spirulina extracts. £w the changes in weight of kidneys, all groupevebd changes in
weight of kidneys in the different groups. Groupattshowed a significant decrease in kidney weigten compared with
the negative control group were the positive cdn®pirulina extract groupjandelion extract group and the group that

received fermented camel with dandelion.

Table 2: Effects of Experimental Treatments on BodyVeight gain and Relative Organs Weight in Rats
Exposed to Pb-acetate
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Pb-acetate | Initial body Final body Body weight Organs weight (g)

Treatments weight (g) weight (g) Gain (9) Liver Kidney
1 145.13 +0.02 | 299.38 +0.5% | 154.25+0.21 | 9.099 +0.52 | 2.461 + 0.08
2 135.50 + 0.08 | 227.5+0.11 92.0 +0.4% 6.298 + 0.6% [1.939 +0.1¥
3 131.00+0.12 | 285.63+0.4% | 154.63+0.95 | 8.875+0.7% | 1.638+0.2
4 128.38 +0.2% | 250.38 +0.4% | 122 +0.4% 6.110+0.61 |1.753+0.1%
5 134.63 +0.58 | 272.13 +0.58° | 137.5+0.6% | 8.055+0.8% |2.166+0.1&
6 132.38+0.18 | 255.0+0.1%° | 122.63+0.48 | 7.098 +0.1%¥ |1.895 + 0.0%
7 129.50 +0.41 | 264.5+0.5%° | 135.0+0.6% | 8.768+0.58 | 2.443+0.19
8 13450 +0.11 | 262.5+0.3%° | 128.0+0.1% | 8.560+0.1% | 2.448+0.09

Means in the same column having different letteessignificantly different (X 0.05).
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Effects of treatments with Cd-chloride on body wrigf rats and the weight of liver and kidneys limwsn in
Table 3.The lowest body weight gain was observetthénpositive control group and in the group theteived dandelion
extract. In the other groups, although there wdsgton in body weight gain but was not significariten compared with
the negative control which scored the highest gabody weight (154.25g).The highest gain in bodjight was observed
in the groups that received fermented camel miltkwandelion & spirulina extract and in the grobpttwas treated with
spirulina extract. The weight of livers decreasigghificantly in all groups when compared with thegative control. The
positive control group showed the lowest liver virigghen compared with the other groups. The saeratwas noticed

in the weight of kidneys of the different groups.

Table 3: Effects of Experimental Treatments on Body Weight @in and Relative Organs Weight in Rats Exposed to

Cd-chloride
Cd-chloride | Initial body Final body Body weight Organs weight (g)
Treatments | weight (g) weight (g) Gain (g) Liver Kidney
1 145.13 +0.18] 299.38 + 0.25 | 154.25 + 0.07| 9.099+0.52 | 2.461 +0.08
9 129.75+0.22] 228.13+0.5% | 98.38+0.18 | 5.859+0.38 | 1.839 + 0.0¥
10 132.00 + 0.61] 237.63+0.6% |105.63+0.45| 7.083+0.1§ 1.911+ 0.08
11 135.38 + 0.41] 256.13 +0.4% [120.75+0.3%| 7.242+0.7% | 2.064 +0.18
12 127.25+0.09 238.63 +0.69 [111.38 +0.6%| 6.493+0.38° | 1.931+ 0.0
13 127.13 £0.18 234.25+0.63 [107.13 +0.28| 6.145 + 0.5¥ 1.744+0.1
14 134.63 +0.28 250.75 +0.32 [116.13 +0.87| 6.809 + 0.5%° | 2.048 +0.11
15 133.88 £ 0.19] 253.00 +0.37 |119.13+0.48| 7.452+0.28 | 2.042 +0.0F

Means having different letters in the same colunensignificantly different (< 0.05).

Liver Function Parameters

The concentration of total proteins and the ad#ésitof ALP, AST and ALT in serum, as indicators thé
protective effect of Pro, Pre and Synbiotic prepans against lead and cadmium toxicity, are pregkin table 4&5. In
the Pb experiment, administration of Pb decreaggtfisantly the concentration of total proteintime group that received
Pb only (positive control and in all other groupsept the group that was treated with fermentedetarontaining
spirulina group 7). The activities of ALP, AST aAd T are presented in table 4. Activities of ALP, AR&nd ALT in
normal rats were found to be 120.2, 54.43, 35.5[ tgspectively .These values increased signifigaitl rats that
received Pb only t0170.3, 81.37 and 81.28 U/L retspaly. Following treatment there was a signifitaeduction in the

activities of these enzymes
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Table 4: Effect of Experimental Treatments on SerunlLiver Function in rats Exposed to Pb-Acetate

Pb-acetate | T. Protein ALP AST ALT

Treatments g/dl U/L U/L U/L
1 7.43+0.0% | 1202+00% | 54.43+0.12| 3557+0.1
2 51+0.11 170.3+0.08 | 81.37+0.09 | 81.28+0.12
3 6.12+0.08 | 154.08 +0.02 | 70.44 +0.47 | 64.96 +0.02
4 6.83+0.08 | 148.2+0.12 | 62.05+0.03 | 34.22+0.07
5 7.06+0.02 | 142.26+0.21 | 59.23+0.08 | 48.23+0.15
6 6.83+0.08 | 146.1+0.3% | 55.21+0.06 | 40.84 +0.09
7 7.39+0.08° | 126.3+0.17 | 53.47+0.1 | 39.02+0.03
8 7.35+0.0F | 12156 +0.4% | 51.24+0.13 | 36.67 +0.08

Means having different letters in the same colunensignificantly different (< 0.05).

The concentration of total proteins and the adgisitof ALP, AST, and ALT in serum, as indicators thé
protective effect of Pro, Pre and Synbiotic prepans against cadmium toxicity, are presented bietd.There was a
significant decrease in the concentration of tptakein in all groups, however experimental treattaevith Pro, Pre and
Synbiotic preparations increased the concentraiidotal serum protein. The best increase was &edien the group that
received fermented camel milk with dandelion & gpira extract (group 15).The activities of ALP, ASALT in normal
rats were found to be 120.2, 52.4, 35.57 U/L rethpely ,however, these activities increased sigaffitly in the group that
received Cd only to 168.25, 85.47, 108.47 U/L resipely. Experimental treatment with Pro, Pre anghiSotic
preparations decreased the elevated activitieeeo€hzymes and the best lowering effect was acthibydreatment with

fermented camel milk with dandelion & spirulinaexit and with the treatment with fermented camék mmd spirulina.

Table 5: Effect of Experimental Treatments on SeruniLiver Function in Rats Exposed to Cd-Chloride

Cd-chloride | T. Protein ALP AST ALT

Treatments g/dl U/L U/L U/L
1 7.43+0.0% | 120.2+0.02 | 52.4+0.12 | 3557+0.10
9 4.18+0.08 | 168.25+0.09 | 85.47+0.180 | 108.47 +0.12
10 5.05+0.04 | 154.08+0.05 | 71.05+0.03 | 88.98 +0.02
11 6.07 +0.2 1446 +0.28 | 68.71+0.22 | 74.13+0.1¢
12 6.71+0.14 | 132.23+0.19 | 61.20+0.08 | 78.37+0.1%
13 6.91+0.28 | 136.23+0.06 | 59.05+0.06 | 61.23+0.09
14 7.20+0.31 | 119.37+0.08 | 52.40+0.11 | 59.03+0.08
15 730+ 0.4 121.5+0.17 | 51.18 +0.09 | 46.60 +0.22

Means having different letters in the same colunensignificantly different (< 0.05).
Concentration of serum Urea and Creatinine in ratsExposed to Pb-acetate

Concentration of serum Urea and Creatinine ineapmosed to Pb and Cd and the protective effectmfPe and
Syn-biotic preparations are shown in table 6 &7e Thncentration of serum urea in the control gneap 5.81 mg/dl and
increased to 11.36 and 10.61 mg/dl in the groupsréceived Pb and Cd respectively. Treatment Rith Pre and Syn-
biotic preparations decreased significantly, tievaled concentrations of urea and the best reduatigrecorded with the

treatment with fermented camel milk with dandel®spirulina extract in both lead and cadmium trezin

Table 6: Effect of Experimental Treatments on SerunlUrea and Creatinine in rats Exposed to Pb-Acetate
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Pb-acetate Urea Creatinine

Treatments (mg/dl) (mg/dl)
1 5.81+0.01 | 0.61+0.08
2 11.36 +0.04 | 1.073 +0.03
3 7.99+0.08 | 0.83+0.81
4 7.77+0.08 | 0.96+0.14
5 7.23+0.1 0.60 + 0.08°
6 781+021 | 064+0.18
7 6.12+0.29 | 0.62+0.31
8 6.05+0.26 | 0.57+0.25

139

Means having different letters in the same colunensignificantly different (< 0.05).

The concentration of serum creatinine in the cdrgroup 0.61 mg/dl and increased to 1.073 and ig@ll in
the groups that received Pb and Cd respectivelgatiment with Pro, Pre and Syn-biotic preparatioesrehsed
significantly the elevated concentrations of cr@ag and the best reduction in the concentratiorcreftinine was
recorded with the treatment with fermented camdk mith dandelion & spirulina extract in both leahd cadmium

treatment.

Table 7: Effect of Experimental Treatments on SerunUrea and Creatinine in Rats Exposed to Cd-Chloride

Cd-chloride Urea Creatinine

Treatments (mg/dl) (mg/dI)
1 5.81+0.0f | 0.61+0.08
9 10.61+0.12 | 1.20+0.08
10 8.97+0.0% | 1.12+0.12
11 8.63+0.15 | 1.02+0.4%1
12 7.70+0.08 | 1.11+0.08
13 6.94+0.11 | 0.97+0.39
14 6.23+0.04 | 0.72+0.28
15 6.13+0.09 | 0.56 +0.02

Means having different letters in the same colunensignificantly different (< 0.05).
Histopathological Finding

Data concerning the histopathological examinatigmsthe liver and kidney of treated rats when orally
administered with lead acetate and cadmium chlai@epresented in figures from 1 to 4 and tablEx&mination of the
obtained results, revealed the influence of leatl@dmium on the tested animal organs. To faadlitaé presentation of

data, each organ is discussed separately as follows

Lead Acetate Treated Groups
e Liver
The histology of liver of the control group is peesed in (Figure 1), Micrographl. The portal are#b-acetate
treated rat showed inflammatory cells infiltratiand fibroblastic cells proliferation with congestiin the portal vein
(Micrograph 2).

The liver sections obtained from rat treated withrd@etate plus dandelion extract showed inflammyatetls
infiltration with few fibrosis (Micrograph 3). Kapmegalic nuclei as well as double nuclei were detein some of the

hepatocytes (Micrograph 4). On the other hand,littes section from rat treated with Pb-acetate ppgulina extract
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appeared diffuse kupffer cells proliferation in Wweén the hepatocytes while the portal area showmdsfs with

inflammatory cells infiltration (Micrograph 5). Thiver sections obtained from animals treated weihracetate plus
fermented camel milk showed few inflammatory ceifdtration in between the hepatocytes as welirathe portal area in
association with diffuse kupffer cells proliferatiocn between the hepatocytes (Micrograph 6). Wihtile,histopathological
changes in the liver sections treated with Pb-éeegbdus Fermented camel milk incorporated with ddiod extract

revealed diffuse kupffer cells proliferation in tween the hepatocytes (Micrograph 7). On the othadhthe liver sections
treated group with Pb-acetate plus Fermented camiklincorporated with spirulina extract and thentmnation group
(Fermented camel milk plus dandelion extract plpgutina extract) they revealed no histopatholobiagkeration as

recorded in (Micrograph 8).
e Kidney

The photomicrograph in (Figure 2) showed that thetrol group showed no histopathological alteratma the
normal histological structure of the glomeruli aindbules at the cortex were recorded in (MicrographThe Pb-acetate
treated rat showed vacuolization in the lining ghdbum of the glomerular tufts associated with gidative necrosis in
the tubular lining epithelium as well as focal afimatory cells infiltration in the perivascularstie surrounding the
congested blood vessels at the cortex. The corédoitary portion showed focal inflammatory celldiltration in
between the tubules (Micrograph 2). The kidneyisastobtained from rat treated with Pb-acetate glarsdelion extract
noticed Focal inflammatory cells infiltration wastited in between the tubules at the corticomedullportion
(Micrograph 3). On the other hand, the kidney secfrom rat treated with Pb-acetate plus spiruéinaiact appeared focal
fibrosis with inflammatory cells infiltration in Ibeeen the tubules with congestion in the blood eissat the cortex. The
corticomedullary portion showed congestion in theod vessels (Micrograph 4). The kidney sectiontaioled from
animals treated with Pb-acetate plus fermented kantiewas detected focal fibrosis in between tlystic dilated tubules
(Micrograph 5). While, the kidney sections treatdth Pb-acetate plus Fermented camel milk incorgaravith dandelion
extract revealed focal few inflammatory cells itréition in between the tubules at the cortex (Micaph 6). On the other
hand, the liver sections treated group with Pbaeegplus Fermented camel milk incorporated withudimia extract was
noticed focal fibrosis with inflammatory cells ilifation in between the tubules (Micrograph 7)amel tombination group
(Fermented camel milk plus dandelion extract ppisutina extract) revealed no histopathologica¢idtion as recorded in

(Micrograph 8).

Cadmium Chloride Treated Groups
* Liver

The photomicrograph in (Figure 3) showed that thetrol group showed no histopathological alteratoa the
normal histological structure of the central veindasurrounding hepatocytes in the parenchyma wecerded in
(Micrograph 1). The portal area from Cd-chlorideatied rat showed inflammatory cells infiltratiorttwmultiple numbers
of newly formed bile ducts; in association with eewilatation in the portal vein (Micrograph 9). eliver sections
obtained from rat treated with Cd-chloride plusakion extract noticed fibrosis with inflammatomglis infiltration in the
portal area (Micrograph 10). On the other hand,lither section from rat treated with Cd-chloridauplother treatments

group revealed no histopathological alterationeg®irded in (Micrograph 11-15)
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e Kidney

The photomicrograph in (Figure 4) showed that thetol group showed no histopathological alteratio the
normal histological structure of the glomeruli antules at the cortex were recorded in (MicrographThe Cd-chloride
treated rat showed congestion in the blood vessalsglomeruli (Micrograph 9). The kidney sectiofgained from rat
treated with Cd-chloride plus dandelion extractcest that the glomeruli were congested associatdddegeneration in
the lining tubular epithelium (Micrograph 10). Qretother hand, the kidney section from rat treati#d Cd-chloride plus
spirulina extract appeared degeneration in thedirpithelium (Micrograph 11). Boss the kidney metst obtained from
animals treated with Cd-chloride plus fermented elamilk and Cd-chloride plus fermented camel milkhadandelion
extract groups were noticed no histopathologidaration as recorded in (Micrograph 12-13). Whiley kidney sections
obtained from animals treated with Cd-chloride gersnented camel milk with spirulina extract show@ohgestion was
observed in the cortical blood vessels (Microgragh and finally the combination group (Cd-chlorigiels Fermented
camel milk with dandelion and spirulina extractyealed Congestion was noticed in the glomerulasta$ recorded in
(Micrograph 15).

Table 8: The Severity of the Reaction in Hepatic athRenal Tissue According to Histopathological Alteations of
Different Experimental Groups

Toxicant | Organs Groups_ — 1 2 3 4 5 6 7 8
. Alterations
& Liver Subacute portal . - +++ + ++ + + - -
@ inflammatory reaction
e = —
i Kidney Focal .s.ubacute interstitial i P A A + + )
o nephritis
1 9 10 11 120 13 14 1%
@ Liver Subacute portal _ i -+ + i i i ) i
5= inflammatory reaction
o2 . Focal subacute interstitial
S Kidney o - + - - - - - -
nephritis

: Nil; +: Mild; ++: Moderate; +++: Severe effect.
DISCUSSIONS

For various reasons in recent years the populafigomplementary medicine has increased. Planaphes are
widely practiced in many countries (WHO, 1999). whs reported that 34% of the American populatioedus
unconventional therapy including herbal medicins¢Bberget al., 1993). In the present investigation potential pctve
effect of fermented camel milk containing probipficebiotic against lead and cadmium intoxicatedemats was studied.
Cd and Pb toxicity have been comprehensively ssudied various cellular and molecular mechanisms Haeen
suggested (Matoviet al., 2015; Wanget al., 2014). One of these mechanisms for both Pb antbXicity is through their
binding to sulfthydryl (-SH) groups and by so doiafflecting many enzymes and molecules. Various plggical and
biochemical processes will be affected. The levelglutathione (GSH), a tripeptide and important +ezyme

antioxidant, will be reduced following lead and nadm exposure.

In the present study liver and kidney functionsenaltered following exposure to these heavy mefdis can be
authenticated bthe increase in the activities of liver enzymes PAIAST, and ALT) and a decrease in the concentratio
total serum proteins. There were also increaseakerconcentrations of serum urea and creatininehistdpathological

alterations in the liver and kidneys following espoe.
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Many studies suggested that exposure to Pb or Q@d ceaise oxidative damage to various biological
macromolecules and can cause disturbance in traative status (Gurer and Ercal, 2000; Soltaninejadl., 2003;
Olaleyeet al., 2007).Chronic exposure to cadmium (Cd) or Pb esitrepatotoxicity and nephrotoxicity (Webb and Cain
1982; Friberg, 1984; Dudlest al., 1985). Cd accumulates mainly in the liver and fesser extent in the kidney and other

tissues.

In agreement with other authors (Halliwell and @rittge, 1989; McNaught& MacFie, 2001, Agravetlal.,
2002) we found that most of these changes repdmtélte present study were due to lipid peroxidato liberation of
free radicals by lead and cadmium. However, moshese changes were improved to normal by therdiftetreatments.
Bioactive compounds in Pro, Pre and Synbiotic netetested in this study indicated high level @it polyphenols in
spirulina extractsfermented camel milk with spirulina extract, Ferteeh camel milk with dandelion & spirulina
(16.0; 15.52; 18.02 mg GAE/g respectivelfepatoprotective effects of the aqueous extrachfdandelion root against
alcohol-induced oxidative stress was reported byghee etl., (2010).
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Figure 1: Photomicrography sections in the liver ofat exposed to Pb-acetate as shown in micrograph)
control, (2) pb-acetate, (3) pb-acetate + dandelioaxtract, (4) pb-acetate + spirulina extract, (5)
pb-acetate + fermented Camel Milk, (6) pb-acetate fermented Camel Milk with Dandelion extract,
(7) pb-acetate + fermented Camel Milk with Spirulira extract, (8) pb-acetate + fermented Camel Milk
with Dandelion & Spirulina extract groups (H & E, 40X)
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Figure 2: Photomicrography Sections in the Kidney brat exposed to Pbh-acetate as shown in micrograpii)
control, (2) pb-acetate, (3) pb-acetate + dandelioaxtract, (4) pb-acetate + spirulina Extract, (5)
pb-acetate + fermented Camel Milk, (6) pb-acetate fermented Camel Milk with dandelion extract, (7)
pb-acetate + fermented Camel Milk with spirulina exract, (8) pb-acetate + fermented Camel Milk with
Dandelion & Spirulina Extract Groups (H & E, 40X)
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Figure 3: Photomicrography Sections in the Liver ofRat Exposed to Cd-chloride as shown in Micrograptfl)
control, (9) Cd-chloride, (10) Cd-chloride + dandabn extract, (11) Cd-chloride + spirulina extract,(12) Cd-chloride
+ Fermented Camel Milk, (13) Cd-chloride + fermentd Camel Milk with Dandelion Extract, (14) Cd-chloride +
Fermented Camel Milk with spirulina extract, (15) Cd-chloride + fermented Camel Milk With Dandelion &
Spirulina Extract Groups (H & E, 40X)
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Figure 4: Photomicrography sections in the kidney b rat exposed to Cd-chloride as shown in micrognah (1)
control, (9) Cd-chloride, (10) Cd-chloride + danelion extract, (11) Cd-chloride + spirulina extrat, (12)
Cd-chloride + fermented camel milk, (13) Cd-chloried + fermented camel milk with dandelion extract, 14)
Cd-chloride + fermented camel milk with spirulina extract, (15) Cd-chloride + fermented camel milk wih

dandelion & spirulina extract groups (H & E, 40X)
CONCLUSIONS

Based on the above results, it could be concludatithe Pro, Pre and Syn-biotic have the potettigdrotect
from lead and cadmium toxicity, mitigates changebvier and kidney function biochemical of pb-atetand Cd-chloride
exposure in drinking water, and especially fermérdamel milk containing probiotic, prebiotic haveatent protective.
This could be due to its natural antioxidant cotgemvhich combines free radical scavenging with ahehelating
properties. Therefore, Pro, Pre and Syn-biotic lbangiven as dietary supplements to human popukatexposed to
environmental toxicants and can provide protectigainst toxic effects.
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