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Abstract: Problem statement: Cadmium is one of the most dangerous occupatiomal a
environmental toxins. It is found in drinking wat@tmospheric air and even in food. Cadmium is
reported to be very toxic to biological systemstilUnow in treating intoxication with this metal,
chelating Compounds have been used, burdened withemus undesirable symptoms. For this
reason, many researches are carried out in mamtrggaito find natural-made compounds that help in
the protection against cadmium induced toxicityhwfewer or no side effects. This study was
conducted to demonstrate the effect of daily oram€l's milk administration against Cadmium
chloride induced toxicity in white albino ratspproach: White albino rats of both sexes (230-250 g)
were housed in standard metal cages (6 rats/cibe)experimental rats (6 in each group) distributed
into two experimental groups with a shared congm@lup received only normal saline orally (Group
1). In experimental first group a daily dose (10 ke body weight) of cadmium chloride was orally
administrated to the rats for 21 days and namedniad chloride treated rats. In experimental second
group, the same concentrations of cadmium chlonide dissolved in 2 mL of early morning fresh
Camel's milk and the whole solution was adminigteirdo the experimental rats for 21 days and
named Camel's milk cadmium chloride treated graMater and food were provideat libitum.
Results The data indicated that, in experimental Cadmiurtoride treated rats, serum albumin,
calcium and blood hemoglobin were decreased cordpaith control group received normal saline
only. Moreover, Camel's milk administration with doaium chloride showed a significant
improvement of albumin, hemoglobin and calcium Isvie the serum of the rats compared with
cadmium chloride treated rats. Serum iron, sodighlpride and urea levels were significantly
increased in cadmium chloride treated rats compargdcontrol group, while the addition of camel's
milk to cadmium chloride decreased the high leedlthese serum parameters in the treated rats. The
enzyme activities of serum Alanine AminotransferseT), Aspartate Aminotransferase (AST) and
serum Alkaline Phaospatase (ALP) were significaimtyeased by orally administration of cadmium
chloride compared with control group, while addidgmel's milk to cadmium chloride decreased the
high levels of these enzymes comparing with thergach chloride treated rats. Cadmium chloride
administration resulted in a high concentration lgfid peroxidation markers; TBARS and
Hydroperoxides in comparison to control group, agdiamel's milk to the cadmium chloride restored
the levels of these markers to their normal leirelsomparing to Cadmium chloride treated rats. Also
treatment with cadmium chloride alone caused aifgignt decrease in both the enzymatic and non-
enzymatic markers of oxidative stress (superoxidendtase and catalase) and reduced glutathione,
respectively in the liver tissues of treated ratisile the administration of camel's milk with cadmmi
chloride increased and restored their levels to neemal in comparing with cadmium chloride treated
rats. These results demonstrated that camel'shraidka protective effect against the toxicity indlice
by cadmium chlorideConclusion: the above results indicated a protective effeatavfiel's milk oral
administration against cadmium induced toxicityvmite albino rats.
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INTRODUCTION cortex) and liver are considered to be the most
susceptible organs in the case of exposure to
It is now well realized that environmental probem cadmiunt®?’.  The soluble salts of Cadmium
have increased exponentially in recent decadeslynainaccumulate in the organism and affect toxically not
because of rapid growth in human population andnly the liver and kidneys, but also the brain,dsin
increased demand for several household materifiks. T testicles, central nervous system and other ti%lies
toxic chemicals discharged into air, water and geil The damaging effect of cadmium on the liver is
into food chain from the environment. By enteringpi manifested by an increase of Aspartate
the biological system they disturb the biochemicalAminotransferase (AST) and of the most specific
processes leading to health abnormalities. Tracenarker of liver cell damage Alanine Aminotransferas
elements were known to have a variety of importan{ALT). Sauer et al.”? and Blasco and Pupfd
biological functions and in many instances; theyyma observed an increase of the activity of these ersyas
have adverse effects on biological systétn a result of cadmium activity. Sherlock and Do&8y
Cadmium exists in the air and water pollutants. Ingnq Leeet al 2 reported that Lactate Dehydrogenase
this respect, cadmium is a heavy metal of wide) pn) is another index of hepatotoxicity, althoutite
occupational and environmental contamination antyasma LDH level is relatively insensitive when
present in trace levels in seawater and in a braage exposed to cadmium. Cadmium hepatotoxicity is

of anlmal_ and plant species. Relatively I_arge gitiast probably affected in two ways: On the one handHey t
of cadmium are found in commercial phosphate :

o . : . X occurrence of inflammatory state, on the other Haynd
fertilizer, thus the increases in soil and plardroaim

contents may lead to increases in dietary cadmiumqweCt toxic action of cadmium on liver cells. Sar fn

Also, cadmium poses a potential environmental hhzartreating cadmium mtoxmatlon_s, che_Iatmg compounds
due to increased in its industrial & have been used, e.g., calcium disodium versenate,

Cadmium toxic effects on biological systems havedimercaprol and mesomercaptosuccinic attd.

been extensively report8d Free radicals are evolved It is known that chronic exposure to cadmium can
at the early stages of cadmium intoxicafiof. The induce severe nephropathy in hunighs and
inhalation or absorption of Cadmium from various animal§’**%. This nephrotoxic causes reabsorptive and
sources may lead to its accumulation in the humagecretory dysfunction of the renal tubule. Several
body*+ 12, mechanisms have been proposed to explain the toxic

It has been reported that administration ofeffect of Cadmium on renal cells. Cadmium may cause
cadmium via different routes causes increased lipichephrotoxicity by generating free radiddisand by
peroxidation in membranes of erythrocytes and éissu inducing necrosis and apoptd&is
such as the liver, kidney, brain and testes wheAM Camel's milk is different from other ruminant milk
is used as an indicator of oxidative damf¥§dntake of  having low cholesterol, low sugar, high minerals
cadmium results in consumption of glutathione and(sodium, potassium, iron, copper, zinc and magmesiu
protein binding sulfyhydral groups and subsequentlyhigh vitamin C, B2, A and E, low protein and high
the levels of free radicals such as hydrogen pdegxi concentrations of insulfff. It has no allergic properties
hydroxide and superoxide are increased. Increagied | and it can be consumed by lactase deficient persods
peroxidation results in changes in intracellulabdity,  those with week immune systems.
DNA damage and apopto$® Bagchi et al.'® The milk is considered to have medicinal
reported that the levels of glutathione peroxid@®8H-  properties. In Sahara, fresh butter is often useal lzase
Px) were increased whereas a reduction was observdédr medicines. The products developed also include
in the activity of glutathione reductase in expesital  cosmetics or pharmaceuticals. A series of metalaoiit
cadmium-induced toxicity. autoimmune diseases are successfully being treated

The high dietary levels of cadmium results inwith camel's milk. In India, camel's milk is used
suppressed feed intake, reduction in boneherapeutically against dropsy, jaundice, problesfis
mineralization and anenffa The biochemical the spleen, tuberculosis, asthma, anemia, piles and
alteration occur prior to morphological changestia  diabete§*. Beneficial role of raw camel's milk in
organs and changes in certain enzyme levels in thehronic pulmonary tuberculosis patients has been
extracellular fluids may reflect the extent of cadm  observeff®. In repeated trials, it was observed that
induced damage in target orgdfls there was 30-35% reduction in daily doses of imsini

For the general population that is mainly exposecpatients of type 1 diabetes receiving raw camel's
by oral and inhalation routes, Kidneys (mainly dena milkE®. It is mentioned in Islam online that Camel's
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milk and urine have medical effects, so Islamwere collected directly into plain tubes and theerav
encourages and permits the drinking of camel mil#t a centrifuged at 3000 rpm for 10 min to obtain serum.
camel urine is permitted in case of necessary raédic
treatment. Preparation of liver homogenate: The liver was
The unique composition of camel milk has beenquickly removed, washed in ice-cold, isotonic salin
proved to fortify the immunity system, where it ks and blotted individually on ash-free filter papdihe
heavy chain of amino acids which makes the camel'ssues were then homogenized in 0.1 M Tris-HCI
milk so unique. Such immunity components havepuffer, pH 7.4 using a Potter-Elvejham homogeniter
proved to be effective in killing microbial ageristh  4°C with a diluting factor of 4, the crude tissue
viral and bacterial and in protecting the humanybod homogenate was then centrifuged at a spekd o
against various diseases as well as treating sgp&st g rpm for 15 min in cold centrifuge, the supéana
of cancer. . . . was kept at -20°C for estimation of TBARS, lipid
In our survey, we didn’t find any study dealt with hydroperoxides, reduced glutathione (GSH),

the therapeutic effect of Camel's milk against iiael : ; o
effect of heavy metals, therefore in this study,tested (SéJAp_?_;omde Dismutase (1 SOD) and Catalase Activity

the effects of oral administration Camel's milkrats
by examining its protective effects against cadmiu

chioride induced toxicity rats r-nPhysiologicaI and biochemical analysed4emoglobin

was deterrLrl’Bi]ned by the method described by Drabkins
and Austirr”. Urea was determined by the method of
MATERIALS AND METHODS Natelsoff®. The albumin content was estimated by the
method described by Reinh8fl Iron levels were
determined using commericial kits (Human, USA)
according to manufacturer's instruction. The enzgme
Aspartate Aminotransferase (AST), Alanine
Aminotransferase (ALT) and Alkaline Phosphatase
(ALP), were assayed using commercial kits (Quimica
Clinica Aplicada S.A. Spain). Calcium, Sodium and
chloride were assayed using an analysis kit (Quamic
Animals: White albino rats of both sexes (230-250 g)Clinica Aplicada SA Spain) according to the
were supplied by the animal house at the medicainanufacturer's instructions.
faculty of King Khalid University. The rats were
housed in standard metal cages (6 rats/cage) arel wegstimation of lipid peroxidation and oxidative stress
fed a stock diet containing 50 wheat, 21 corn, 20yarameters:
soybean, 8 concentrated proteins and 1% @stimaton of TBARS: The concentration of
mixture of salts, vitamins and dicalcium phosphatehjoparbituric Acid Reactive Substances (TBARS) in
Water was supplied ad libitum. These rats were Bept e jiver homogenate was determined by the mettiod o
room temperature 22°C before and during theguhaw&® In~ brief, the reaction mixture contained

experiments. . .1 mL of tissue homogenate, 0.2 mL of sodium
Three groups of rats each of 6 male rats were;use odecyl sulfate, 1.5 mL of acetic acid and 1.5 niL o
all treatment were given orally using cavage needi# o . )
were treated as follows: agueous sqlutlon of_ TBA. The pH of 20% acetic acid
was pre-adjusted with 1 M NaOH to 3.5. The mixture
Group 1: Given a daily dose of 2 mL normal saline was made up to 4 mL with distilled water and heated
(control group) 95°C for 1 h, in a water bath. After cooling, 1 roE
Group 2: Given a daily 2 mL dose of a solution dist.ill_ed water and 5 mL of mixture.of n-butanoldan
contains 10 mg Kg body weight of cadmium chloride Pyridine (15:1) were added and mixture was shaken
orally for 3 weeks. vigorously on a vortex mixer. The absorbance of the

upper organic layer was read at 532 nm. The values

Group 3: Given a daily 2 mL dose of a solution i
contains 10 mg Kg body weight of cadmium chloride were expressed as mM/100 g of tissues.

dissolved in camel milk orally for 3 weeks.

Camel's milk samples: Milk samples were collected
early morning daily from Camel's farm in Abha area
(Southeastern region of Saudi Arabia). Milk was
collected from camels by hand milking as normally
practiced by the farmers. The samples were cotleicte
sterile screw bottles kept in cool boxes until sorted

to the laboratory.

Estimation of lipid hydroperoxides: The estimation of
Collection of blood serum: At the end day 21, the lipid Hydroperoxides (HP) was done by the method of
animals were subjected to over night fasting amhth Jiand*, in which 0.1 mL of tissue homogenate
were scarified by cervical dislocation. Blood sa@spl (supernatant) was treated with 0.9 mL of fox reagen
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(88 mg of butylated hydroxytoluene, 7.6 mg of xygen albumin of rats compared to control animals. On the
orange and 9.8 mg of ammonium iron sulfate added tother hand, the addition of Camel's milk to cadmium
90 mL of methanol and 10 mL of 250 mM sulfuric chloride caused a significant increase in levels of
acid) and incubated at 37 for 30 min. the color albumin in rats in comparing to rats received caomi
developed was read at 560 nm. Lipid hydroperoxideshloride alone.

were expressed as mM/100 g of tissues.
Effect of treatment on serum urea of the rats:Data

Estimation of reduced glutathione:The GSH content in Table 1 revealed that,. highly significant mcsed. n
serum urea concentration through the experimental

of the liver homogenate was measured at 412 nngusin

the method of Sedlak and Lind44y The homogenate period of rats under administration of cadmium cile
was precipitated with 50% trichloraacetic acid gmeh ~ compared with the control group. While adding Casnel

centrifuged at 1000 rpm for 5 min. The reaction tonig milk to the cadmium chloride resulted in a sigrafi¢
contained 0.5 mL of supernatant, 2.0 mL of Tris-BDT decreased of serum urea compared with rats treated
buffer (0.2 M; pH 8.9) and 0.1 mL of 0.01 M 5.5~ With cadmium alone.
dithio-bis-2-nitrobenzoic acid. The solution wagpkat
room temperature for 5 min and then read at 412nm Table 1: Levels of albumin, Urea, hemoglobin, Iroalcium, sodium
the spectrophotometer. The values were expressed as ~ 2nd chloride in serum of control and experimentaligs of
[ t
mg/100 g of tissues. rats

Parameters Control Cadmium Cadmium+milk

Albumin mol L 613.6@12  434.0810* 595.83:13.5*
Estimation of Catalase activity: Catalase activity was Urea m mol [* 37804  9.7@0.85* 3.96:0.6*
assayed according to the method of A8bi Hemoglobin 2.080.02  1.1@0.08* 1.9@0.15*

Supernatant (50L) was added to a 3.0 mL cuvette that ™ mol Lﬁll(f_'f")d) ph0Bll 1125080 26.605.0"
contained 1.95 mL of 50 mM phosphate buffer (pHéonHmo 1 P ‘230 % 5100 O4*
X alciummmol C*  2.3¢:0.12  1.380.2 2.210.04
7.0). 1.0 mL of 30 mM hydrogen peroxide was addedsogiym m mol ! 149.68:4.5 268.685.6*  147.26 2.4*
and changes in absorbance were followed for 3bec chiorid m mol ! 105.1@1.2 190.187.4* 104.3@:1.6*

240 nm at 15 sec intervals. Catalase activity wawalues are given as mean = SD for groups of sibmafs each.

expressed as U per mg protein. Values are statistically significant at *P<0.05.d@aum treated rats
were compared with control rats; Camel's milk Cadmtreated rats
were compared with Cadmium treated rats

Estimation of SOD activity: The activity of SOD in

tissue was assayed by the method of KdkkaThe  Effect of treatment on the blood hemoglobin in the
assay mixture contained 1.2 mL sodium pyrophosphatgyts: As shown in Table 1, exposure of rats to cadmium
buffer (pH 8.3, 0.025 mol L), 0.1mL phenazine chioride resulted in highly significant decreased i
methosulphate (186 m mol ™), 0.3 mL NBT plood hemoglobin levels compared with its levels in
(300 mmol %), 0.2 mL NADH (780 m mol [') and  control group. Adding Camel's milk to cadmium
approximately diluted enzyme preparation and watter chjoride significantly increased the lower level§ o

a total volume of 3 mL. After incubation at 30f@  npemoglobin as compared to rats received cadmium
90 sec, the reaction was terminated by the add@ion .noride alone.

1.0 mL of glacial acetic acid. The reaction mixtwas

stirred vigo_rously and shaken with 4.0_ mL nbutanoI.Changes in serum levels iron in the ratsAs shown in

o Solor tensty of he chromogen i the IUOable 1 e oained results ndcate tht raposed
to cadmium chloride resulted in a significant irased

o . ) in serum iron concentration in comparing with the
observed among various treatment groups at indidu significant decrease in serum iron concentratiothi
time points was significant. rats compared with the rats orally administered

cadmium alone.
RESULTS
Variation in total serum albumin: Data in Table 1 Change in calcium concentration of the serum of
showed that, orally administrated cadmium chloride€XPerimental groups:Results in Table 1, showed that,

caused highly significant decreases in serum totafdministering cadmium chloride solution to the rats
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Table 4: Levels of Superoxide Dismutase (SOD) aathl@se (CAT)
in liver of control and experimental groups of rats

concentration in their serum in comparing with the
control group. While rats' orally administrated g@n

of Camel's milk with cadmium chloride significantly
raised calcium concentration in blood of rats ilatien

Parameters Control Cadmium Cadmium + milk
SOD (U mg" of protein)* 10.60.02  5.127.2* 9.85:3.2*
CAT (U mg*of proteinf 88.0:t3.1  44.3@2.47* 83.8%5.0*

to the rats administered cadmium chloride alone.

Changes in the serum sodium and chlorideAn effect

of cadmium chloride administrated to the rats amurse
sodium and chloride was showed in Table 1. Orall
administrated of cadmium chloride to rats' resuita
statistically highly significant increased of sasliand
chloride concentration in rats serum in relationthe
control group. On contrast, adding Camel's milk to
cadmium chloride decreased the high levels of sondiu
and chloride concentration in serum of rats as @eth

to rats administered cadmium chloride only.

Alanine Aminotransferase, Aspartate
Aminotransferase and Alkaline Phosphatase
Activities (ALT, AST, ALP): Results in Table 2

showed that, administering of cadmium chlorideats r
resulted in a statistically significant increasddlanine
aminotransferase, aspartate aminotransferase

alkaline phosphatase activities in the rat's seru
comparing with the control group. On contrast, addi
Camel's milk to cadmium chloride produced a

al

*. Units/mg protein (amount of enzyme required tthibit 50%
reduction of NBT); #: Units mig protein im of H,O, decomposed
mg protein® min?) Values are given as mean * SD for groups of six
rats each. Values are statistically significant'@t0.05. Cadmium
treated rats were compared with control rats; canneilk cadmium-

)}reated rats were compared with Cadmium treated rat

Lipid peroxides, hydroperoxides and reduced
glutathione: Table 3 shows the concentration of
TBARS, hydroperoxides and reduced glutathione in
liver of control and experimental groups of ratheT
levels of TBARS and hydroperoxides in Cadmium
chloride treated rats were significantly higher rtha
control rats, whereas rats treated with Camel'k mil
with Cadmium chloride restored the altered values t
the normalcy. The decreased concentration of GSH
was observed in Cadmium chloride treated rats,
Administration of Camel's milk with Cadmium
chloride tended to bring the GSH level to normal
levels.

r?uperoxide dismutase and Catalase activitiesSOD

and CAT activities (Table 4) were significantly uegd
in Cadmium chloride treated rats when compared to
control rats, their levels came to normal in theugr of

S|gn|f|cantfdecrease in the levels Olf alaniné .ts administered a solution of Camel's milk and
amln_otrans erase, aspgrtate .amlnotrans erase  angqmium chloride.

alkaline phosphatase in relation to rats received

cadmium chloride alone. DISCUSSION

Table 2: Levels of ALT, AST and ALP in serum of ¢ah and Cadmium is one of the most dangerous

experimental groups of rats

Parameters Control Cadmium Cadmium + milk
AST (U LD 68.10@¢1.2 210.26.2*% 65.5:2.2*%
ALT(U L™ 36.0.22.6 120.35.4* 33.14.0*
ALP (IU L™ 75.70&1.3 211.911.6* 77.x1.8*

+

Values are given as mean + SD for groups of simats each.
Values are statistically significant at * p<0.0%admium treated rats
were compared with control rats; Camel's milk Cadmitreated rats
were compared with Cadmium treated rats

Table 3: Levels of lipid peroxides, hydroperoxidaad reduced
glutathione in liver of control and experimentabgps of
rats

Parameters Control Cadmium Cadmium + milk
TBARS (m M/100g 0.750.02 2.6a0.10* 0.720.01*

of tissue)

Hydroperoxides 73.20.83 104.7%1.11* 79.1%0.32*
(mM/100g of tissue)

Glutathione(GSH) 4101.67 21.6%0.98* 40.2@2.0*

(mg/100 g of tissue)

+

Values are given as mean + SD for groups of simats each.
Values are statistically significant at *p<0.05.d@@um treated rats
were compared with control rats; Camel's milk Cadmitreated rats
were compared with Cadmium treated rats
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occupational and environmental toxins. It is found
drinking water, atmospheric air and even in food.
Products of vegetable origin are the main carrier o
cadmium compounds in fo Having been absorbed
from the alimentary tract, cadmium forms durable
combinations with the protein thionein, forming
metallothioneins which play an important role imtfier
metabolism of this metal. It seems that the toyici
this metal on one hand lies in a direct action reef
cadmium ions not bound with metallothionein, widle
the other hand, in forming reactive radicals beafde
to change functions and structure of many systedch an
organ€ . Until now in treating intoxication with this
metal, chelating Compounds have been used, burdened
with numerous undesirable symptoms. The present
study evaluates the protective effect of Camel'k mi
against toxicity induced by Cadmium in male rats.
Albumin is the most abundant protein in human
plasma, representing 55-65% of total protein. It
synthesized in the liver at a rate that is depenhden
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protein intake subject to feedback regulation bg th reticulocyte§”". Chunet al*? are of the opinion that
plasma albumin level. Little albumin is filtereddigh ~ cadmium ons S|gn|f|cantly affect regulatory ge_rigs
the kidney glomerali and most of that is reabsorbgd erythropoietin, which may be the cause of inhilgtits
proximal tubule cells and degraded by their lysosom expression. As shown in Table 1, Blood hemoglobin
enzymes into fragment that are returned to thé&oncentration may be diminished because of henwlysi
circulation. In this study there was a significant OF because of impaired blood formation in bone marr
decrease in serum albumin of rats treated with cagm N rats administrated cadmium chloride compared wit

chloride alone as compared to the control ratsivede N€moglobin levels in blood of control group rats
normal saline, indicating poor liver functions or receiving normal saline. Moreover, Cadmium inhibits

impaired synthesis, either primary as in liver sell the bone marrow to make hemoglobin by interfering

L - with several enzymatic steps in the heme synthesis.
damage or secondary to diminished protein intala aNAlso Cadmium has been found to have direct effect o

reduced absorp'uon of amino acids Qa}used by Blood hemoglobin by decreasing its formation asltes
malabsorption syndromes or malnutrition.  Othergom o basic red cell defects; shortened liferspad
interpretation may cadmium caused loss protein iNnnaired heme synthesis. The mechanisms by which
urine, due to nephritic syndrome, chronic synthesis of the red cell pigment heme is inhibitgd
glomerulonephritis. On the other hand, the resulth_e cadmium involves at least two enzymes, a cytoplasm
present study showed that rats fed on Camel'samitk one (delta-aminoleuvinic acid) at the beginningnefne
cadmium chloride together restored and increased thsynthesis and a mitochondrial one, ferrochelatisthe
reduced albumin levels in blood as compared with thend of heme synthe§®. Ferritin is both a very
rats received cadmium only. efficient iron trap and a readily an available sgupf

Urea levels in the serum of all groups of rats isiron for metabolic requirements and for formatioh o
shown in Table 1; Urea levels were highly signifits ~ hemoglobin and other heme proteins. The minute
increased in rats administrated orally with cadmiumconcentration of ferritin in serum is an indicatdrtotal
chloride only comparing with the control rats ree§  body storage iron. Liver injury results in release
normal saline. As a result of cadmium activity, onerelatively enormous amounts of ferritin into plasma
notices renal tubule damage and then glomerularesigning the serum ferritin concentration and seru
filtration impairmen®. This may account for the iron concentration several hundred times, theseltses
increase of urea concentration in the animals vew@i were shown by our study in the rats administered
cadmium chloride. The damaging effect of cadmium orcadmium chloride orally. As shown in Table 1, rats
kidneys has also been described by other altflors orally administrated Camel's milk with cadmium
Some occupational studies have reported increaseshloride resulted in as significant increased blood
serum concentrations of urea indicating reducethemoglobin and decreased serum iron compared with
Glomerular Filtration Rate (GFR) in cadmium-exposedthe results in rats orally administered cadmiunogte
rat$*"*®  Cadmium dose remained the importantalone.
predictor of serum urea even after controlling dge, Cadmium _ affects bone development and
blood pressure, body size and other extraneoumineralizatiof” and has an antagonistic activity in
factor$*. It has been suggested that cadmium-inducedalcium metabolisfl. In the present study,
tubular damage leads to a certain degree of iftialst administering cadmium chloride to rats resultedain
nephritis, which in turn results in a decreased &ER  statistically ~ significant ~ decrease  of  calcium
has also been proposed that cadmium exerts a direcbncentration in serum of rats in relation to toatool
toxic effect on the glomerulll8. Also, the present group. For a proposed mechanism for the decreased
studies agree with Shibutagtial.*®, who reported that calcium absorption and negative calcium balanca see
cadmium can affect on renal tubules damage and thein rats exposed to cadmium is that this metal iithib
glomerular filtration impairment. In the present activation of vitamin D in the renal corf&% Cadmium
investigations, administration of Camel's milk with inhibits vitamin D-stimulated intestinal calcium
cadmium chloride significantly decreases and broughtransport in rat®°®. Renal conversion of 25-
the concentration of urea in the rat's serum tor neshydroxycholealceferol to 1, 25-
normal levels. dihydroxycholecalceferol in rats is inhibited byMand

A result of exposure to cadmium there developsa high dietary concentration of cadmitifh The
among others, hypochromic anemia. Severapresent results agree with a series of studiesiar]
mechanisms leading to anemia have been suggestatbscribed in detail in WHE, on the effect of dietary
Cadmium may compete with iron, leading to thecadmium in monkeys, a dose of (30 mg*kowt) was
occurrence of anemia due to iron deficiency, whereafound to worsen osteomalacic changes in the bofies o
on the other hand renal failure, developing under t animals fed diets with low concentration protein,
influence of cadmium, results in erythropoietin calcium and vitamin D. Several studies on the ¢ffe¢
deficiency which may causes normochromic andoral administration of cadmium on bone and calcium
normocytic anemia without a proportional increage o metabolism showed decreased calcium content in bone
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and increased urinary excretion of cadmium thaimilk with the cadmium restored the levels of these
resulted in decalcification and cortical atrophythe  enzymes in the serum of the rats as an indicatfon o
skeleton, ~ associated  with  renal  cortical protective effect of Camel's milk against liver dege
concentratiod®®. In the present study, Camel's milk jnduced by cadmium.

improved the negative effect of cadmium on calcium In this study, Cadmium treated rats showed not
metabolism and demonstrate protective action againgnly a significant increase in TBARS and
the changes of calcium metabolism by cadmiumyygroperoxides level, but also decreased the actfi
Calcium levels significantly increased in the ratally — aptioxidative system elements (superoxide dismutase
administered Camel's milk with cadmium compared tocatalase) as well as glutathione content and lentise
rats received cadmium alone orally. The mechaniém o

S e . production of oxygen reactive forms. These results
Lg?c?frﬂeégﬁéﬁfﬁf ttr?:z Cr:na}lrE%Irs bmy'lt';]gwggsk?t?vgugﬁ correlate well with other reports where Cadmium has

camel's milk on the vitamin D formation and on thebeen shown to up regulate OX|dat|v.e_stress me_utke_h S
functions of this vitamin on the metabolism of the @ TBARS and decreas%S]the activity of antioxidants
calcium, in which vitamin D formed and stimulate SUch as GSH and SOB™. Oral administration of
calcium absorption from the small intestine andaes ~ca@mel's milk with the cadmium chloride significantl
serum calcium concentration. reduced the lipid peroxidation biomarker (TBARS and
The plasma chloride values are useful guide tdlydroperoxides) and returned them to their normal
acid-base status and the major anion present in tHevels; it also normalized the levels of both enagim
extracellular fluid is closely related to that afdium. and non-enzymatic components of antioxidant system
Administering cadmium chloride to the rats resulted (GSH, SOD and CAT) in the liver.
a statistically significant increase sodium andodble The protective effect of Camel's milk against
in serum of rats as compared to the control groupCadmium-induced toxicity, oxidative stress anduiss
While adding the Camel's milk to cadmium chloride damage in this study could be attributed to its
normalized the sodium and chloride concentration irantioxidant and possible chelating effects on cadmi
rat's serum. It has been reported that camel's milk contain high
Cadmium injection at dosage 10 mg dafor 21 levels of Vitamins C, A, B2 and E and very rich in
days showed severe hepatic damage noticed by thmagnesiuti®. These vitamins are antioxidants found to
marked increase in the serum activity ofbe useful in preventing the tissues injury causgd b
aminotransferases (ALT, AST and ALP). Thesetoxic agent. Magnesium protects cells from heavy
characteristic features of Cadmium-induced livermetals such as aluminum, mercury, lead, cadmium,
toxicity were similar to those previously reporteg  beryllium and nickel, which explains why re-
other investigatof¥®l Several mechanisms have beenmineralization is so essential for heavy metal
suggested for the induction of Cadmium-associatedietoxification and chelating. Magnesium deficiency
hepatotoxicit§f?. The two enzymes ALT and AST are (MgD) has been associated with production of rgacti
found in the liver and have been widely used foroxygen specié¥!. Magnesium protects the cell against
diagnostic purposes. AST is present in both theoxyradical damage and assists in the absorption and
mitochondria and cytosol of liver cells, while (AL  metabolism of B vitamins, vitamin C and®®& which
found in the cytosol only. Liver cells damage relesn  are antioxidants important in cell protection. Rece
these enzymes into the extracellular fluid andltesn  evidence suggests that vitamin E enhances glut&hio
increased plasma levels of transaminase activihe T levels and may play a protective role in magnesium
Alkaline Phosphates (ALP) are a group of glycofrote deficiency-induced cardiac lesidH§ Also it has been
enzymes that bound to alkaline PH. ALP activity isreported that magnesium is very essential for
found in virtually all tissues, particularly bonkyer, biosynthesis of glutathione, because the enzyme
kidney, intestine, adrenal and placenta. In addjtio Glutathione synthetase requirgsglutamyl cysteine,
Johnsol*  hypothesized that, in liver Alkaline glycine, ATP and magnesium ions to form
Phosphatase (ALP) is found at two distinct siteshen  glutathion&®. An other interpretation for the
sinusoidal surface of the hepatocyte and in thémprovement of the parameters of the present
microvilli of the bile canaliculi and ducts. ALP &so investigation may be due to the decrease of cadmium
found in a number of other body tissues; thus, theaccumulation in liver and kidneys in the rats reicej
plasma ALP activity is not specific for the livasral  Camel's milks in addition to cadmium. Among the
Administration of cadmium chloride to rats resuliedh ~ possible mechanisms, it might occur that Camellksmi
statistically highly significant increase in thevéés of  reduced the renal uptake of cadmium by competition
these enzymes: ALT, AST and ALP in the serum wherfor a common transporter and demonstrates protectiv
compared with the control group received normalactions against the damages of hepatocytes andl rena
saline. On the other hand, Administration of Casnel' function during cadmium intoxication in the rats.
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CONCLUSION

Our results indicate that Camel's milk have a

protective effect against cadmium induced toxidity

rats.
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