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Abstract: Problem statement: Nephrotoxicity is a major complication and a dtisdting factor for
cisplatin therapyCisplatin mediated nephrotoxicity is remarkably dimented by reactive oxygen
species. Camel’s milk has good nutritive valuejgamotoxic and anticytotoxic effects. The aim o th
present study was to assess the protective effecamel’s milk against Cisplatin-induced renal
oxidative stress in miceApproach: Forty mal Swiss albino mice were randomly dividatb four
groups (n = 10). Group |, control group. Group Hsareceived cisplatin (12 mg Rpyfor 5 alternate
days. Group Il was received camel’'s milk (33 mL gfor consecutive 30 days. Group IV was
received camel's milk (33 mL kY for consecutive 30 days before administrationGigplatin.
Results: Cisplatin-induced oxidative stress was indicatgdnisreased level of tissue Malondialdehyde
(MDA), serum creatinine and urea, decreased thecastration of reduced Glutathione (GSH),
Vitamin C (Vit. C) and Vitamin E (Vit. E) and de@sed both activities and gene expression of
Superoxid Dismutase (SOD), Catalase (CAT), Glutatdi Raductase (GR) and Glutathione
Peroxidase (GPx). Camel's milk reduced these bimoted changes and counteracted the deleterious
effects of cisplatinConclusion: The present study demonstrated the renoprotegotential of
camel’s milk against cisplatin-induced oxidatiteess and renal dysfunction in mice. Hence, camel’s
milk has a potential to be used as therapeuticvadijLin cisplatin nephrotoxicity.
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INTRODUCTION accumulate in mitochondria of renal epithelial sell
(Santos et al., 2008). Several investigators have
Cisplatin is a potent antitumor drug. Cisplatin- demonstrated that cisplatin induces ROS in renal
based combination chemotherapy regimens arepithelial cells primarily by decreasing the adgivof
currently used as front-line therapy in the treath@f  antioxidant enzymes and by depleting intracellular
testicular cancer, ovarian germ cell tumors, efithe concentrations of GSH (Huargj al., 2001). A large
ovarian cancer, head and neck cancer, advancetumber of studies have now accumulated documenting
cervical cancer, bladder cancer, mesotheliomathe beneficial effects of a variety of antioxidariis
endometrial cancer, non-small cell lung cancercisplatininduced nephrotoxicity. Agents such as
malignant melanoma, carcinoids, penile cancersuperoxide dismutase, dimethylthiourea and GSH have
adrenocorticol carcinoma. The therapeutic effedts obeen shown to reduce the degree of renal failuck an
cisplatin are significantly improved by dose estiata  tubular cell damage when administered simultangousl
However, high-dose therapy with cisplatin is lirditey ~ with cisplatin in rats (Tsujgt al., 2009).
its cumulative nephrotoxicity and neurotoxicity (@0 Camel's milk is different from other ruminant
and Mahboobc, 2010). milk; having low cholesterol, low sugar, high miaksr
It is well known that mitochondria continuously (sodium, potassium, iron, copper, zinc and magmnesiu
produce Reactive Oxygen Metabolites (ROM) such asigh vitamin C, B2, A and E, low protein and high
superoxide. Mitochondria also continuously scavengeoncentrations of insulin. It has no allergic pndigs
ROM via the action of antioxidant enzymes such asand it can be consumed by lactase deficient persods
superoxide dismutase, glutathione peroxidase, asgal those with week immune systems. The milk is
and glutathione Stransferase. Cisplatin is known taonsidered to have medicinal properties. In Sahara,
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fresh butter is often used as a base for medicifles. Group I:  Control group
products developed also include cosmetics oGroup Il: Received cisplatin i.p. (12 mgkd.w.) for

pharmaceuticals. A series of metabolic and autoimemu 5 alternate days

diseases are successfully being treated with camel’Group Ill: Received camel’'s milk (33 mL Kgb.w.
milk (Al-Hashem, 2009). In India, camel’s milk ised orally) for 30 days

therapeutically against dropsy, jaundice, probleshs  Group IV: Received camel's milk (33 mL Kgb.w.
the spleen, tuberculosis, asthma, anemia, piles and orally) for 30 days before administration of
diabetes (Caiet al., 2001). Beneficial role of raw Cisplatin (12 mg kg b.w.) for 5 alternate
camel’s milk in chronic pulmonary tuberculosis pats days

has been observed (Metlal., 2001). In repeated trials,
it was observed that there was 30-35% reduction irCollection of blood serum: At the end of experiment,
daily doses of insulin in patients of type 1 diaset the animals were subjected to over night fastind an
receiving raw camel’s milk (Agrawat al., 2002). then were scarified by cervical dislocation andoblo

In our survey, we didn’t find any study dealt with samples were collected directly into plain tubesl an
the therapeutic effect of camel's milk against el  then were centrifuged at 3000 rpm for 10 min toaobt
effect of cisplatin on kidney, therefore in thisidy, we  serum for measuring the indices of nephrotoxicity.
tested the effects of oral administration Camelik in
mice by examining its possible protective effects
against cisplatin nephrotoxicity.

Preparation of kidney homogenateThe kidney was
quickly removed, washed in icecold, isotonic sakmel
blotted on ash-free filter paper, The tissues viben
MATERIALS AND METHODS homogeniz_ed in0.1M Tri_s-HCI buffer, pI_—| 7.4 u_s'rmg
Potter-Elvejham homogenizer at 4°C with a diluting
d factor of 4, the crude tissue homogenate was then
centrifuged at a speed of 9000 rpm for 15 min ildco
centrifuge (Al-Hashem, 2009), the supernatant vegst k

Camel's milk samples: Milk samples were collecte
early morning daily from Camel’s farm in Bilbis are

(South _to_Calro). Milk was co_IIected from camels byat -20°C for estimation of TBARS, reduced Glutatta
hand milking as normally_prachped by the farmdise (GSH), vitamin C, vitamin E Superoxide Dismutase
samples Were_collected in sterile screw bottleg kep (SOD), Catalase (CAT), Glutathione Peroxidase (GPx)
cool boxes until transported to the laboratory. and Glutathione Reductase (GR) activities.

Chemicals: Cis-Diamminedichloroplatinum-II Cisplatin Preparation of kidney tissue for gene expression
(Cis-DDP) was purchased in the form of a solutionanalysis: Small parts of kidney were dissected rapidly,
dissolved in distilled water (CAs No. 781520-03dan  post-mortem and kept in liquid nitrogen until uded

the trade name cisplatinum (EBEWE Pharma, Austria)determination of GPx, CuzZnSOD and CAT gene
It was used in a dose of 12 mg kd.w. i.p. for 5  expression.

alternate days (Cepeégal., 2007). Biochemical serum parameters analyses: Serum
creatinine and urea concentrations were measuied us
commercial available Assay Kit (Spinreact REF
1001111 and 1001332 respectively), according to
manufacture instruction.

Experimental design: Male Swiss albino mice (20-
25 ), were supplied by laboratory animal farm,
Helwan, Egypt. The local committee approved the
design of the experiments and the protocol conformgstimation of lipid peroxidation and oxidative stress

to the guidelines of the National Institutes of Hlea parameters in tissue homogenate:

(NIH). The mice were housed in standard plasticEstimation of TBARS: The concentration of
cages (10 mice/cage) at an environmentallyThiobarbituric Acid Reactive Substances (TBARS) in
controlled room (constant temperature 25-27°C, withthe kidney homogenate was determined by using
12 h light/dark cycle) before and during the commercial a\(ailgble Assay Kit (Northwes.t Life
experiments. The mice were fed a stock diet>Ci€nce Specialties, NWK-MDAOI), according to
containing 50% wheat, 21% corn, 20% soybean, 80/1011anufacture Instruction.

concentrated proteins and 1% a mixture of saltsgstimation of reduced glutathione The GSH content
vitamins and dicalcium phosphate. Water wasof the kidney homogenate was measured at 412 nm
suppliedad libitum. Four groups of mice each of 10 using commercial available Assay Kit (NorthwesteLif
mice were used; all treatments were given by cavag8cience Specialties, NWK-GSH01), according to
needle for 30 days, they were treated as follows: manufacture instruction.
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Estimation of catalase activity: Catalase activity was was confirmed in 52 (16%) randomly selected samples
assayed using commercial available Catalase Agtivitby electrophoresis on 1.5% agarose gel containing
Assay Kit (Northwest Life Science Specialties, NWK- ethidium bromide.
CATO01), according to manufacture instruction.
RT-PCR: One-half microgram of total RNA was
Estimation of SOD activity: The activity of SOD in denatured for 10 mimat 72°C and was reversed
kidney was assayed using commercial available SO@ranscribed to cDNA by incubating with0O pL RT
Activity Assay Kit (Northwest Life Science Specialt, reaction mixture containing: 50 mM Tris-H@5 mM
NWK-SODO02), according to manufacture instruction. KCI, 3 mM MgChL, 10 mM dithiothreitol, 0.5 mM of
eachdNTP, 62.5 mU RNA guard, 50 ng random
Estimation of GPx activity: The activity of GPX in hexamers and 100 U Superscrigl reverse
kidney homogenate was assayed using commerciatanscriptase. Incubation was performed at 42°@Gor
available GPx Activity Assay Kit (Northwest Life min, heated to 95°C for 5 min and then quickly lekil
Science Specialties, NWK-GPX01), according toonice.
manufacture instruction. The PCR reaction mixture contained 2 pL cDNA,
0.2 mM of eacldNTP and the Taq polymerase buffer,
Estimation of GR activity: The activity of GR in  which contained 10 mM Tris-H@H 8.3, 50 mM KCl,
kidney homogenate was assayed using commercid.5 mM MgCh, 7.5 pM of each primer and 15 of
available GR Activity Assay Kit (Northwest Life Taqg polymerase.
Science Specialties, NWK-GRO01), according to PCR conditions were a denaturation step at 95°C
manufacture instruction. for 2 min followedby 28 cycles of 95°C, 1 min; 55°C,
1 min; 72 C, 1 min. PCR weperformed with a 2720

Estimation. of vi.tami.n C concgntration: The thermocycler (Applied Biosystems, USA). PCR
concentration of vitamin C in the kidney homogenateproductS were analyzed on a 2% agarose gel mMIO

were determined by the method of Kyaw (1978). Tris-borate, 2 mM EDTA Buffer (TBE), pH 8 and

The visualized bystaining with ethidium bromide and UV

Estimation of vitamin E concentration: iluminadi f L luati hat
concentration of vitamin E in the kidney homogenatetrans' umination, for quantitative evaluation, ahge

were determined by the method of Baker and Franl@pti‘?al Densities_(OD) _Of RT".DCR s_ignals were
(1968) obtained by densitometric scanning using an image

analysis system (1-D Manager; TDI Ltd.). The values
Estimation of kidney GPx, CuzZnSOD and CAT for the specific targets were normalized according
gene expression: those of TBP to express arbitrary units of relative
Total RNA preparation: Kidney samples were abundance of the specific messages (i.e., relative
pulverized in liquid nitrogen and total RNA was expression).
prepared from the frozen powder using the E.Z.N.A  Primers Primer design was optimized for
™ spin column RNA extraction kit (Omega Bio-Tech, Polymerase Chain Reaction (PCR) with EugeneTM
Cat NO R6834-01, Canada) following the manufacturewversion 2.2 (Daniben Systems, Cincinnati, OH) using
instructions. the following restrictions and listed in Table 1.

The amount of extracted RNA was quantified by

measuring the absorbance at 260 nm. The purity oPtatistics: All data were presented as means * SD. One
RNA was checked by the ratio between the absorbans#ay ANOVA and Duncan’s test were used for
values at 260 and 280 nm and ranged between 1.8 ag@mparisons among groups. Significant difference wa
2.1, demonstrating the high quality of the RNA. &hi indicated when the p-value was <0.05.

Table 1: Sequences of primers

Gene Oligonucleotide sequences Predicted cDEE (bip)
GPx** Upstream 5'-ATGGCAACTGTTCCTGAACTCAACT-3' 197
Downstream 5'-CAGGACAGGTATAGATTCTTTCCTTT-3'
CAT* Upstream 5'-GTCCGATTCTCCACAGTCGC-3' 272
Downstream 5'-CGCTGAACAAGAAAGTAACCTG-3'
CuzZnSOD* Upstream 5'-ATGGGGACAATACACAAGGC-3'
Downstream 5-TCATCTTGTTTCTCGTGGAC-3' 225
B-actin* Upstream 5'-TCACTATCGGCAATGTGCGG-3' 260
Downstream 5'-GCTCAGGAGGAGCAATGATG-3'

*: Oligonucleotide primer sequences from (#wal., 2000); **: Oligonucleotide primer sequencesir@Jonest al., 1995)
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RESULTS Table 3, represents renal activities and gene
) expression of antioxidant enzymes as CAT, SOD, GPx
The data represented in Table 2, were showedhibat and GR in cisplatin and calm’s milk treated mickeT
concentration of serum creatinine and urea sigmflg  activities and gene expression of these enzymes wer
increased in cisplatin group in treatment with désmailk significantly decreased in kidney of cisplatin tezh
they are returned to the normal level. The conaéatr of  mice. On treatment with calm’s milk, the decreased
Vit. E, Vit. C and GSH were decreased in cisplgtioup,  gene expression of these enzymes were broughttback
by administration of camel's milk they increasednear normal (Fig. 1-4), the activities of GR, GFhda
significantly when compared with cisplatin groum | SOD were increased significantly in camel milk tega
contrast the Mlaondialdehyd (MDA) concentration wasgroup, but the activity of catalase enzyme was
increased in cisplatin group but in treatment witimel's ~ increased non  significantly when compared with
milk it increased significantly when compared wgitoup ~ Cisplatin group.
Cisplatin treated group.

M__1 2 3 4 5

198bp 225bp
soof I _J
GPx glutathione peroxidase gene SOD  superoxide dismutase )
M DNA marker 3- Camel's milk group M DNA marker 3- Camel's milk group
1- Contrel negative 4- Camel's milk + cisplatin group 1- Control negative  4- Camel's milk + cisplatin group
2- Cisplatine treated group  5- Control group 2- Cisplatine treated group

Fig. 1: Representative ethidium bromide-stained gekiy 3. Representative ethidium bromide-stained gel

electrophoresis of SOD gene expression

electrophoresis of glutathione peroxidase gene
expression

M DNA marker 3- Camel's milk group
1- Control negative 4- Camel's milk + cisplatin group
2- Cisplatine treated group ~ 5- Control group

M 1 2 3 4

5

catalasel™ M "W _J - 260bp

unpe g

M DNA marker 3- Camel's milk group
1- Control negative 4- Camel's milk + cisplatin group
2- Cisplatine treated group  5- Control group

Fig. 2: Representative ethidium bromide-stained geFig. 4: Representative ethidium bromide-stained gel

electrophoresis of catalase gene expression electrophoresis of 3 actin gene expression
Table 2: Effect of cisplatein and camel's milk @nusn creatinine, urea and vitamin E, vitamin C, Gl MDA in kidney homogenate of Albino mice
Parameter Group | Group Il Group Il Group IV
Serum creatinine (mg dt) 0.96+0.06 2.97+02 1.1+0.08 1.03+0.7
Serum urea (mg dE) 60.00+2.2 89.50+10%4 58.0+3.4 60.00+1.8
Vitamin E (mg L homogenate) 624.90+73 214.70450 1681.5+24% 465.00+£78.9
Vitamin C (mg mL* homogenate 25.0045.3 12.8045.5 37.615.2° 24.90+6°
GSH (UM g t|ssue) 69.80+8.8 27.8033 83.8119 51.70+2.6™
MDA (uM g™ tissue) 1.02+0.14 3.70+6.3 0.940.2 1.30+0.3°

All values were expressed as mean = SD (n = 1@Jis8tal significance between means was perforosdg one-way ANOVA followed by
Duncan’s test® significant (p<0.05) as compared with controlupdgroup 1) significant (p<0.05) as compared with cisplatioup (2);%
significant (p<0.05) as compared with camel’s nidated group (group IIIGSH: Reduced glutathione; MDA: Malondialdehyde

Table 3: Effect of cisplatein and camel’s milk artiaxidant enzymes activities and gene expressididney homogenate of Albino mice

Parameter Group | Group Il Group Il Group IV
Serum creatinine (mg df) 0.96+0.06 2.97+02 1.1+0.08 1.03+0.F
Serum urea (Mg dE) 60.00+2.2 89.50+10%4 58.0+3.4 60.00+1.8
Vitamin E (mg C* homogenate) 624.90+73 214.70450 1681.5+24% 465.00+78.9
Vitamin C (mg mL* homogenate 25.0045.3 12.8045.5 37.615.2° 24.90+6°
GSH (UM g tlssue) 69.80+8.8 27.80%3 83.8+18 51.70+2.6™
MDA (UM g tissue) 1.02+0.14 3.70+0.3 0.9+0.2 1.30+0.3°

All values were expressed as mean = SD (n = 1@Jis8tal significance between means was perforosdg one-way ANOVA followed by
Duncan’s test® Significant (p<0.05) as compared with controlugrdgroup 1)?: significant (p<0.05) as compared with cisplatiowp (Group
2); % Significant (p<0.05) as compared with camel'skniated group (group 3); GSH: Reduced glutathit2A: Malondialdehyde
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DISCUSSION Cisplatin has been thought to bind to the renakba
. transport system. Cisplatin induces hypomagnesemia
In this study, our results demonstrated thaly,qqgh its renal toxicity possibly by a directuny to
treatment with cisplatin induced biochemical sigfs  ochanisms of magnesium reabsorption in the
nephrotoxicity ~manifested by increased Serumascending limb of the loop of Henle as well asdistal

creatinine and urea levels. With increased lipid . . . :
peroxides (MDA) and depletion of antioxidants astubule. Cisplatin preferentially accumulates inlcalf

GSH, Vit. E and Vit. C and inhibition of SOD, CAT, '® 53 segment of the rena proximal tubuies and s
GPx and GR activities and gene expression. oxified to form a reactive metabolite intracelidjaby

The increased serum creatinine and urea levels maﬁy .. L . .
ephrotoxicity are inhibition of protein synthesisd

be due to the decreased glumerular filtration ranay . . . -
be secondary to increased the Reactive Oxygen éipecimtr""ce"u""‘r GSH and protein-SH depletion, resigtin

(ROS). Noori and Mahboobc (2010) reported thatjipid peroxidation and mitochondrial d_ame}ge. GSH an
administration of cispaltin to rats caused a reiduacin protein-SH form the major cellular anti-oxidant elese

glomerular filtration rate, which correlated with systems, Whi(_:h contro_l Iipid_ peroxidation._ F“?”?S“*e
increased creatinine and urea in plasma. The tiaga pathomechanisms of cisplatin nephrotoxicity, icksar

in glomerular function in cisplatin treated ratsynzdso that_ the nephrotoxicity of cisplatin involves raget

be secondary to Reactive Oxygen Species (R0§fd'_cals' Thus t_he rea_ls_onable cellular-protectyenis

(Somani et al., 2000) which induce mesangial cells gainst cisplatin toxicity may have at Ie"?‘St some
antioxidant properties to prevent GSH depletion/and

contraction, altering the filtration surface areada he i Il . G
modifying the ultrafiltration coefficient factorshat scavenge the intracellular reactive oxygen spedey
and Nair, 2008).

decrease the glomerular filtration rate (Aydoghml., . ;
2008). . Camel's mll_k pretreatment cgused. a recovery of
The increased ROS attack the cell membrane lipid§idney damage induced by cisplatin. This was olesery

leads to increased tissue lipid peroxide, maniteste y significant restoration of serum creatinine amea.
increased MDA. Over accumulation of lipid peroxide ~AS Well as decreased of MDA and increased of GSH,

tissue cause over consumption and depletion ofiita  Vitamin E, Vitamin C and activation of SOD, CAT,
E, main fat soluble antioxidant, GSH, Vitamin C and GPx and GR as will as increase of SOD, CAT and GPx
inhibition of the main antioxidant enzymes. gene expression.

GSH is one of the essential compounds for The protective effect of Camel's milk against
maintaining cell integrity because of its reducing Cisplatin-induced toxicity, oxidative stress andstie
properties and participation in the cell metabolidine ~ damage in this study could be attributed to its
depletion in the renal GSH level has been obsemved antioxidant content. It has been reported that ¢ame
rats in response to oxidative stress caused byla@isp milk contain high levels of Vitamins C, A, B2 and E
treatment (Silvat al., 2001). It has been suggested thatand very rich in magnesium and other trace elements
cisplatin is able to generate reactive oxygen sseand  (Al-Hashem, 2009). These vitamins are antioxidants
that is also inhibits the activity of antioxidamzymes found to be useful in preventing the tissues injury
in renal tissue such as CAT, SOD, GPx (Noori andcaused by toxic agent.

Mahboobc, 2010). Magnesium protects cells from heavy metals such

Oxidative stress injury is actively involved ineth as aluminum, mercury, lead, cadmium, beryllium and
pathogenesis of cisplatin-induced acute kidneyrinju nickel, which explains why re-mineralization is so
Reactive Oxygen Species (ROS) directly act on celpssential for heavy metal detoxification and chietat
components, including lipids, which increase freeMagnesium Deficiency (MgD) has been associated with
radical production and decrease antioxidant pradoct production of reactive oxygen species (Martinal.,
These free radicals damage the lipid componentseof 2003). Magnesium protects the cell against oxyeddic
cell membrane by peroxidation and denature prateinglamage and assists in the absorption and metabofism
which lead to enzymatic inactivation. Antioxidant B vitamins, vitamin C and E, which are antioxidants
enzymes are inhibited by cisplatin and renal ati¢igi important in cell protection. Recent evidence ssgge
of superoxide dismutase, glutathione peroxidase anthat vitamin E enhances glutathione levels and may
catalase are significantly decreased (‘égal., 2007). play a protective role in magnesium deficiency-icet

It has been reported that administration of ciapla cardiac lesions (Barbagallo, 1999). Also it hasnbee
to normal rats resulted in depletion of GSH andreported that magnesium is very essential for
subsequent potentiation of lipid peroxidation idriéy  biosynthesis of glutathione, because the enzyme
cortical slices (Lalilat al., 2001). Glutathione synthetase requirgsglutamyl cysteine,
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glycine, ATP and magnesium ions to form glutathioneBaker, H. and O. Frank, 1968. Determination of
(Virginia et al., 1971). Vitamin E. 6th Edn., Worley’s Practical Clinical
Also, Camel's milk is rich in Zinc (Zn) (Al- Biochemistry, pp: 901-903.
Hashem, 2009). Zinc is a trace element essential fdBarbagallo, M., 1999. Effects of vitamin E and
living organisms. More then 300 enzymes require Zn  glutathione on glucose metabolism: Role of
for their activity. It also plays an important rdte the magnesium. Hypertension, 34: 1002-1006. PMID:
DNA replication, transcription and protein syntlgsi 10523398
influencing cell division and differentiation Cai, Y.Q., H. Teranishi, K. Aoshima, T. Katoland
(Frederickson, 1989). It has been noted that Znahas Y. Arai et al., 2001. Development of the
relationship with many enzymes in the body and can fluorometric ELISA method for determination of
prevent cell damage through activation of the aidant alpha (1) microglobulinuria in cadmium-polluted
system (Ozdemir and Inanc, 2005; Sardal., 2008). area in Japan. Int. Arch. Occup. Environ. Health,
Zinc is an essential component of the oxidant defen 7:514-518. PMID: 11697455
system and functions at many levels (Sato andCepeda, V., M.A. Fuertes, J. Castilla, @lonso
Bremner, 1993). One study has shown that Zn and C. Quevedet al., 2007. c. Anticancer Agents

deficiency in the diet paves the way for cell damay Med. Chem., 7: 3-18&MID: 17266502
the rat testis (Caiet al., 2001). Furthermore, Zn Frederickson, C.J., 1989. Neurobiology of zinc amt
deficiency increases lipid peroxidation in variors containing neurons. Int. Rev. Neurtbio

tissues, whereas the Zn supplementation correets th  31: 145-238. PMID: 2689380

impairment (Ozdemir and Inanc, 2005; Oztatkal., Huang, Q., R.T. Dunn, S. Jayadev, O. DiSorbo and
2003; Shaheen and El-Fattah, 1995). Interestingly, F.D. Packet al.,, 2001. Assessment of cisplatin-
protective effect of Zinc (Zn) has been reporiteditro induced nephrotoxocity by microarray technology.
against the cellular toxicity due to cadmium, Zinc Toxicol. Sci., 63: 196-20PMID: 11568363
protection is probably due to an action on oxidativ Jones, P.S. Savory, P. Barratt, A.R. Bell, T.J.yGnad

stress and apoptosis. N.A. Jenkins et al., 1995. Chromosomal
localisation, inducibility, tissue-specific exprass

CONCLUSION and strain differences in three murine peroxisome

It can be concluded that, camel's milk has a proliferator-activatedreceptorgenes. Eur. J.

Biochem., 233: 219-226. PMID: 7588749
Joy, J. and K. Nair, 2008. Amelioration of cisptati
induced nephrotoxicity in Swiss albino mice by
Rubia cordifolia extract. J. Cancer Res. Therapeut.,
4:111-115. PMID: 18923202
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