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ABSTRACT

The present study was undertaken to assess thénepreventive properties of aqueous extracts oflragian
medicinal plant Indigofera aspalathoides, on 20-Métholanthrene induced fibrosarcoma in Wistar strenale
albino rats. Fibrosarcoma was induced by subcutaiseimplantation of Millipore filter disc impregnatevith 5%
suspension of 20- Methylcholanthrene in paraffiraod the tumors appeared in about six weeks. ibnesarcoma
was isolated and proved by histo pathological exetidns. Intraperitoneous (i. p.) administration 260 mg/kg
b.w. /day of aqueous extract of Indigofera aspalaths for 30 days was conducted. The aqueous éxtfac
Indigofera aspalathoides treatment reduced the tusiwe and volume in control and experimental angnahe
levels of electrolytes such as N&", C&*, Mg** were analyzed in serum of control and experimeamihals and
the Nd, K" ATPases, CAATP ase and Mg ATPases levels were observed in erythrocyte merstaad liver and
kidney of control and experimental animals. Theslewf these electrolytes and those of the enzyraes altered
significantly in control and experimental animaBBur results clearly indicated the carcinopreventpreperties of
Indigofera aspalathoides on 20-ethylcholanthrerguited fibrosarcoma in rats.

Key Words: Carcinoprevention, Cycloxygenese, Fibrosarcdmdigofera aspalathoided.ipoxygense.

INTRODUCTION

Cancer is a dreaded disease posing a challendpe tamk and file of researchers and medical priieats. Even
though a large amount of work has been undertakear@mus levels of research, the perfect curéie disease is
still elusive. Due to the metastatic nature of tigease radiation and surgery have often led arés. Thus
chemotherapy is by far the best available modeeatttnent for cancer. A large humber of chemoprévertgents
have been identified in epidemiological and experital studies. The goal of chemoprevention can be
accomplished at three different levels, 1. At thiaical level, the development of cancer must bevpnted or
delayed, 2. At the tissue level, progressive orrpatignant lesions must be suppressed or revensgé@aAt the
cellular level, atypical clones must be eradicdtEd All the above processes are achieved by a auamibn of
medicines such as Vincristine and Vinblastine amehdcals such as Cis-platin. Many new medicineh bghthetic
as well as plant derived are being added to thénlisontrolling various cancers. Chemotherapyhalgh being the
best way of treatment, is beset with the major dlisatage in its undesirable toxic side effects. Tiac side
effects produced by some of these chemotherapaggats have limited their extensive use. Thus baaydor
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alternative chemotherapeutic agents which do caneer and at the same time have minimum or no efigets
could be a practical strategy. An alternative sotubf this problem is the use of medicinal planégaration to
arrest the insidious character of the diseaseChiina, traditional Chinese medicinal herbs are usdtie effective
treatment against most of the tumors [2]. In & three Indian systems of medicine, Ayurveda, Sidaid Unani,
many medicinal plants are widely used to treatowsidiseases, including tumors. Several epidenigtdave
highlighted the role of plants and plant compongeimseducing the risk of cancer in a variety aftie and organs.
Herbal medicines play a vital role in the treatmeipatients with soft tissue tumors [3]. Plamtsl @lant products
are used to treat various diseases including carmrause of the low or no toxicity [4, 5]. In fvesent study, one
herb known adndigofera aspalathoidesvas chosen to evaluate its role as an antinedplagent. The plant
Indigofera aspalathoided/ahl. belonging to family Papilionaceae, is a lawder shrub with copious terete
branches. It is found in South India and Sri Laffka It is found to be active against transplanéatimors and
inflammations [7].The leaves, flowers and tendeyath are said to be cooling and demulcent and sed to treat
leprosy, syphilis and skin disorders. This is ofiehe important ingredients of the specific oil feyphilitic and
other skin diseases. The aqueous extracindfgofera aspalathoidesontain mainly alkalaoids, flavonoids,
saponins, tannins, steroids and reducing sugarshwiave the ability to counteract the adverse biokd effects of
carcinogen.

The scope of the present study was to use the emueous extract of the plant for the treatmetitbobsarcoma in
continuance of our work reported earlier by us9810, 11] at a holistic level. Many active pijpies from plants
like Vincristine are already in use but with mangeseffects. The reason for the treatment withualerextract was
to go for a holistic approach presumably to avaig side effects, since along with the main ingretighich cures
the disease other minor components might be giaisgnergistic effect or might be reducing the stfects of the
main constituent.

20-methylcholanthrene is a polycyclic hydrocarbenilable in the environment due to the combustibicarbon
products. This is one of the major carcinogensuimdins and animals. The current study focusseseoprtimising
antitumor potency of the aqueous extracts liofligofera aspalathoideson 20-Methylcholanthrene induced
fibrosarcoma in rats.

MATERIALS AND METHODS

2.1 Plant Materials

Fresh aerial parts (leaves, stems, seeds and #pwkthe plantndigofera aspalathoidewere obtained, identified
and authenticated by the Chief Botanist, Tamil Nashomatic and Medicinal Plants Corporation Limited
(TAMPCOL), at Government Siddha Medical College @asy Arumbakkam, Chennai, India.

2.2 Preparation of Plant extract

1 kg. of the shade dried and coarsely powderedlgaaits of the planndigofera aspalathoidewas charged in an
aspiration bottle and allowed to soak in doubldiltésl water for 48 hrs at room temperature. Thérat was

filtered and concentrated on a water bath. Thegeawic material was precipitated and filtered offieTiltrate was

again concentrated in a China dish and dried iuwac The yield of the extract was 10% w/w of thevdered

agueous extract. This was stored in refrigeratofufidher and future use.

2.3 Phytochemical Analysis of Indigofera aspalatlesi
The extracts were analyzed for the presence ofadlsg terpenoids, reducing sugars, saponins, tancarbonyls,
flavonoids, phlobatannis and steroids [12, 13, 14].

2.3 a. Test for Alkaloids

About 0.2 gm of plant extract in a test tube wasmed with 2% Sulphuric acid for 2 minutes. It wdtefed and
few drops of Dragondorff’'s reagent were added abseoved for the presence of orange red precipifarethe
presence of alkaloids.
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2.3 b. Test for Cardiac glycoside

Keller-Killani Test

About 0.5 gm of plant extract was taken in a tabetwith 2 ml of glacial acetic acid containing raml of ferric
chloride solution. This was under layered with 1 ahlconcentrated tetra oxo sulphate (VI) acid. Qletion of
brown ring formation at the interfae®uld indicate presence of cardiac glycosides [15].

2.3 ¢ Test for Terpenoids

About 0.5 g plant extract was taken in a test tutik 2 ml of chloroform. To this, concentrated Sulpic acid was
added carefully to form a layer. The presence ddligh brown color at the interface would show pesitesults for
the presence of terpenoids.

2.3 d Test for Reducing sugars

2 ml of crude plant extract was added with 5 milistilled water and filtered. The filtrate was tealwith 3-4 drops
of Fehling’s solution A and B for 2 minutes. Appaace of orange red precipitate would indicate ttesgnce of
reducing sugars.

2.3 e Test for Saponins

About 0.2 gm of plant extract was taken in a tesetand added with 5 ml of distilled water. Thisuion was
boiled. Observation for the occurrence of froth{agpearance of creamy mass of small bubbles) wiadidate the
presence of Saponin.

2.3 f Test for Tannin

A small quantity of plant extract was mixed withtetlaand heated on water bath. The mixture wasditend ferric
chloride was added to the filtrate and observediéok green solution that would indicate the presesf tannin.
2.3 g Test for Carbonyl group 2 ml of plant extra@s taken in a test tube and few drops 2, 4 jidd phenyl
hydrazine solution was added and shaken. Instgr@aapnce of yellow crystals would indicate the pneg of an
aldehyde (Carbonyl group).

2.3 h. Test for Flavonoids

About 0.2 gm plant extract was taken in a test tabd mixed with diluted Sodium hydroxide. To thigutkd
Hydrochloric acid was added. Observation of yelkmutions that turn colorless later, would indé&c#ie presence
of flavonoids.

2.3 i Test for Phlobatanin
About 0.5 gm of plant extract is taken in a tedietand dissolved in distilled water and filtered.

The filtrate was boiled with 2% Hydrochloric acidlstion. Observation of a red precipitate indicates presence
of Phlobatanin.

2.3 j Test for Steroids

0.5 gm of ethanolic extract of each sample was dhixith 2 ml of acetic anhydride and each sampld &iml of
Sulphuric acid .Observe for the color change fraatet to blue or green insamples would indicate gihesence of
steroids.

2.4 Acute toxicity Studies

Acute toxicity study of AEIA was done as per OECOidgline 425 using albino male rats. The animalsevkept
fasting overnight providing only water, after whitle extract was administered orally for one aniatathe limit
dose of 2500 mg kband observed for 14 days (special attention feffitst 4 hrs of administration followed by the
next 20 hrs). In case of the death, the limit ves$ terminated and main test was conducted. latimal survived,
four additional animals were dosed sequentiallyhst five animals could be tested. However, if ¢hamimals died,
the limit test was terminated and the main test pexformed. The LB is greater than 2500 mg ki three or more
animals survived. If an animal died unexpectedlg ia the study and there were other survivorgigis appropriate
to stop dosing and observing all animals to se¢hiér animals also die during a similar observagieriod.

2.5 Acute toxicity test
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The AEIA has not shown any mortality at the limisé of 2500 mgky body weight. AEIA was found to be safe
even at a higher concentration and based on tdgjdse for the chemo-preventive activity was chose

2.6 Animals

Wister strain male albino rats weighing 100 to 1208, were obtained from TANUVAS-LAMU, Madhavaram,
Chennai, India. The animals were fed with normdlepéliet (rat chew) and wated libitum The study protocol,
approved by the Ministry of Social Justice and Em@onent, Government of India, was followed [Indtdnal
Animals Ethics Committee (IAEC) number 07/15/02].

2.7 Sample Collection

The animals were sacrificed by cervical decapitatibthe end of the experimental period and bload wollected
to separate serum for bio chemical analysis. Wer knd kidney were dissected out and known weagliver and
kidney were homogenized in 0.1M Tris- HCI buffeH{p7.4). Animals were starved overnight before ifiaer.

2.8 Chemicals
All the chemicals and reagents used were purchfagedM/s. Sigma Chemicals, USA.

2.9 Induction of Fibrosarcoma

Fibrosarcoma was induced in Wister strain of médena rats by subcutaneous implantation of Millipdilter disc,
impregnated with 5% suspension of 20- MCA in panadil [16]. Tumors which appeared in about 4 weaksr
implantation were, highly localized and were mamtd by serial transplantation. The tumor was nminead
suspended in normal saline. A suspension of abxl@Xells in 0.5 ml of saline was injected subcutasgointo
the thigh. The transplanted tumor became palpabte6 days time and became measurable®bda. It grew up
steadily till the end of second week, after whieltnosis set in and animal eventually died in adonteks.

2.10 Histopathological Analysis

In group | animals, the liver sections of controimaals showed the normal architecture of the hepatils with well
preserved cytoplasm. In Group Il rats the livettises of fibrosarcoma bearing animals showed mildgestion of
sinusoids with central dilation. In group Ill thévdr sections of fibrosarcoma bearing animals &@atvith
Indigofera aspalathoideshow mild congestion of the sinusoids without candilation. In group IV drug alone
treated animals the liver sections showed near aloamchitecture of the tissue. In group | the kigsections of
control animals show the normal architecture ofréreal cells with regular histology. In group llisuals the kidney
sections show tubular dialation with congested elss$n Group 11l animals showed near normal kidhestology.
In group IV drug alone treated animals the kidn@pveed normal architecture. These results were gloddi
elsewhere (Selva Kumat al, 2012).

2.11 Experimental Design

The rats were divided into four different groupstegroup consisting of six animals. Group | aninsdsved as
normal control animals, Group Il animals were fdmocoma bearing animals, Group 11l animals wereofiarcoma
bearing animals treated with aqueous extrathdifjofera aspalathoidefmtraperiotonially at a dose of 250 mg/kg b.
w. /day for 30 days and Group IV animals were adsteéned with the aqueous extractlnéligofera aspalathoides
alone, at a dose of 250 mg/kg b. w./ day for 3@sdaerved as drug control animals.

2.12 Tumor Measurements
Tumor measurements were made using a vernier calgpel tumor diameter (Td) was calculated usingdhaula
stated elsewhere. The experiments were repeated.twi

Length of tumor (cm) + Width of tumor (cm)

2.13 Biochemical Estimations

2.13 a Estimation of Sodium and Potassium

Preparation of Standard and Working Standard soluii

Sodium and Potassium quantities were determineca attiluted aliquot of sample solution by using flame
photometry. 2.2919 gm of Sodium carbonate and {®50f Potassium sulphate was weighed accurately and

108
Scholar Research Library



Selva Kumar Sivagnanamet al Der Pharmacia Lettre, 2013, 5 (6):105-114

dissolved in 200 ml standard flask using demoniwater. This solution contained 2000 ppm each ofusndand
Potassium. The working standard consisted of tlewelstock solution were diluted to give the concaidn from
10 ppm to 50 ppm and were used as working standard.

Procedure

A known concentration of sodium and potassium smhgtwas used as standards. Demonized water wddaiset
zero. The fluid analyte was sprayed as a fine mtsta non luminous flame which becomes coloredsading to
the characteristic emission of sodium and potasgtesent in the fluid. The flame was simultaneousbnitored
by both sodium and potassium channels. A dilutiorrection was made for the tissue and serum sodinch
potassium concentrations with the known standasdsentrations of sodium and potassium.

2.13 b Estimation of Calcium and Magnesium
Calcium and Magnesium contents were estimated diyiatabsorption spectrometry (Perklin-Elmer Moda8@).
(Table 4)

2.13 c Estimation of Adenosine Triphosphatase

Adenosine triphosphatase enzyme catalyses the ionef Adenosine Triphosphate into Adenosine Dgghate.
During the conversion 1 mol of phosphorus in libeda The inorganic phosphorus is estimated accgrtinthe
method of Fiske and Subbarow (1925) [17]. The pmstare precipitated with trichloroacetic acid. Thee filtrate
reacts with acid molybdate solution to form phospbtybdic acid which is reduced by the addition eArhino 2-
napthol-4-sulphuric acid (ANSA) to produce blueatol The intensity of the colour produced was propoal to
the amount of phosphorus present.

Fig. 2 Level of ATPases in erythrocyte membrane of control and experimental animals
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Figure 1 shows the levels of electrolytes such agNK*, Ca?* and Mg?* in serum of control and experimental animals. Théa*, K* and
Ca®" levels were elevated, whereas that of Mgwas reduced in group |l fibrosarcoma bearing animés. The levels of electrolytes were
reversed to near normal in Group Il fibrosarcoma bearing I ndigofera aspalathoides treated animals. No marked changes were observed

in Indigofera aspalathoides alone treated Group IV animals.

2.13 d Isolation of erythrocyte and its membrane

The blood was collected with 3.7% Trisodium citrae anticoagulant (0.1 ml), was used for the eogyte
isolation. Plasma was separated by centrifugatia?080g for 20 min. The packed cells were washeddhwith
physiological saline and the plasma free red cglise used for analysis. The erythrocyte membrane is@ated
according to the method of Dodgeal, 1963 with a change in buffer, according to thehradtof Quist, 1980)[18,
19]. C&" ATPase levels were estimated by the method oftétjeand Pan 1983Ja’/K* - ATPase was estimated by
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the method of Bonting, 1970 and that of M@ TPase was assayed by the method of Ohmishi, 1962[20, 21,
22]. Total protein was estimated by the methodafity et al, 1951[23].

2.14 Statistical Analysis

The data presented were as mean + standard devi@[d). One way analysis of variance was (ANOVA)swa
performed. The Tukey’'s multiple comparison methasswised to compare the means of different grougshen
significance was denoted. Different significanciiea were denoted by p value. All these analyses werried out
using the statistical package for Social Sciengsion 7.5.

RESULT

Fig.1 The levels of electrolytes such as sodium, pottasium, calcium amd magenesium
inserum of controland experimental animals
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Figure 2 shows the levels of ATPase in erythrocyteembrane of control and treated animals. In fibrosacoma bearing animals the levels
of Na" and K* ATPases, M§* ATPases and C& ATPase were significantly decreased (p<0.001) whenmpared to normal control
animals. These enzyme levels normalized after theeatment of I ndigofera aspalathoides in fibrosarcoma bearing animals. No significant
alterations were noticed in Group IV animals treatel with the plant extract alone.

Table 1 represents the activities of Adenosine hiagphatases such as'NK', ATPases, Mg ATPases and Ga
ATPases in the liver of control and experimentairats. A significant decrease (p<0.001) in the Iswa# N&, K*,
Mg?* ATPases was observed where as there was an iadretie C&' ATPases levels in the fibrosarcoma bearing
animals. After the administration dhdigofera aspalathoidesthese enzyme levels reversed to near normal
condition in group Ill animals except for €aATPase activity which showed only moderate decresits the
treatment. No alteration was observed in Groupnidigofera aspalathoidealone treated animals.

Table 1 The Activities of Adenosine Triphosphataseis liver of Control and Experimental animals

Parameters Group | Group Il Group Il Group IV
(1 mol of Inorganic Phosphate
liberated/mg proptein/min.)

Na*, K* —ATPase 4.22+0.11 2.40 + (713 3.26 £ 0.34°" 4.20+0.8%°
Mg?* — ATPase 1.47+0.09 0.91 + 011 1.22 +0.18" 1.50 + 0.08"°
Ca®* —ATPase 2.36+0.21 3.20.16" 2.31 +0.78S" 2.39+0.08'S

a- Group Il, Group Il and Group IV compared withr@ip 1.; b- Group Il compared with Group II.
Values are mean +S.D., n = 6.; *- p< 0.001, @- pe®, NS- Not Significant
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Table 2 shows the levels of ATPases in kidney aftrmd and experimental animals. A significant dese
(p<0.001) in the levels of NaK* and Md" ATPases were observed in kidney of fibrosarcomaxibg group I
animals whereas the EaATPases levels were increased significantly. dswbserved that all the enzymes reached
near normal levels in fibrosarcoma bearimgligofera aspalathoidesreated Group Il animals. There was no
significant change in these levelslimdigofera asplathoidealone treated animals.

Table 2. The Activities of Adenosine Triphosphatasein kidney of Control and Expertimental animals

Parameters Group | Group Il Group I Group IV
(1 mol of Inorganic Phosphate
liberated/mg proptein/min.)

Na*, K* —ATPase 2.54+0.13 1.86 + (721 2.48 + 0.125™ 2.60 £ 0.18'"S
Mg?* — ATPase 1.58+0.17 0.66 + 0*08 1.26 + 0.9 " 1.48 + 0.2
Ca®* —ATPase 2.40 £ 0.07 3.50.35" 3.42 + @4PNSP 2.42 + 0.1

a- Group Il, Group Il and Group IV compared withr@ip 1.; b- Group Il compared with Group II.
Values are mean +S.D., n = 6.; *- p< 0.001, @- pe®, NS- Not Significant

Table 3 depicts the phytochemical constituentsndigofera aspalathoides.

Table-3. The results of phytochemical analysis dfndigofera aspalathoides aqueous extract

Test Parameters

Alkalioid Cardiac Glycosides Terpenoides Redgcsugars Saponins Tannins Carbonyl Flavendrhlobatinis Steroids

+ - + + + + - + - +

Key + = Positive; - = Negative
DISCUSSION

20 Methylcholanthrene causes a wide range of tunmoadl animal species. This compound belongs tyqyalic
aromatic hydrocarbons, PAHs, are ubiquitous enwramtal agents commonly believed to significantintcdute
to human as well as animal cancers. These chenamal®rmed in the process of incomplete combusifarganic
material and are found widely in the environmertie Thuman exposure to PAHs is therefore unavoidalike.
many other carcinogens, PAHs are metabolized enaymidy to various metabolites of which some aadative. In
this process large group of enzymes are involvethéncarcinogenic metabolism. 20-MCA has been w#sedn
effective experimental model in the field of cheaticarcinogenesis and cancer prevention. [24].

Chemoprevention, a science that has emerged dthimdast three decades, presents an alternativeagp to

reducing mortality from cancer. Chemopreventiveimeéntions may be applied at any time during cagémesis,
from the initial molecular defect through the accliaed molecular, cellular and histopathologicatradtions that
characterize the disease progression before ansiievaand potentially metastatic stage [25]. The cean
chemoprevention aims at blocking, reversing oryetacarcinogenesis before the development of ineadisease
by targeting key molecular derangements using paeoiogical or nutritional agents.

Recently Selva Kumaet al, 2010 have also observed that the administratfoagoieous extract dfndigofera
aspalathoide$250 mg kg body wt. per day) was effective in prtive 20 MCA induced fibrosarcoma in rats. The
authors have found that the there was a markedheeheent of the activities of Phase | enzymes siscNADPH-
Cytochrome R, NADH Cytochrome b Reductase and Aniline hydroxylase and Phase Iyreag such as
Glutathion S transferase and UDP Glucronyl trasfedavels inndigofera aspalathoideseated animals show the
reduction in tumerogenesis. In addition to the impant of dug metabolism, the decrease in the itietsvof these
enzymes and the content GSH could impair the oMeiattansformation process. The plant extract feasid to act
as a biofunctional inducer because it induces Bdthse | and Phase Il enzymes. Such induction nfalitirthe
formation of covalently bound complexes of 20 MCAWDNA, RNA and proteins and this in turn mightuse
inhibition of tumor process. The agueous extradhdigofera aspalathoideis also found to be an inducer of Phase
Il enzymes and hence it could be said that it agistential protective agent against 20 MCA indufdiesarcoma.
Due to the increased activity of GST the microsamediated 20 MCA binding to DNA may be reduced ie th
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presence ofndigofera aspalathoideextracts. The anticancer activity of | A may besda its ability in enhancing
the activity of Phase | and Phase Il enzymes [6].

The antioxidants have also been advocated to ingdidancer activity by several other mechanisng$. [Rrapping
the ultimate carcinogen, modulating xenobiotic rbelizing enzymes, scavenging of free radicals, Litimg
generation of free radicals, inhibiting promotistage of carcinogens by inhibiting cell prolifévat through
blocking of the Lipoxygenase/Cycloxygenase path wayy lowering Ornithine decarboxylase activitydaby
decreasing the bioavailability of ultimate carcieogThe treatment with this plant showed protectiegon against
Reactive Oxygen Species (ROS) induced by malighamior, possibly through its ability as an antioxitan
guenching superoxide anions or free radicals. dl3e reported that the aqueous extradhdigofera aspalathoides
has shown the alteration of cell membrane glycainasynthesis and structure thus indicating itsrgfranticancer
potency [27].

A large proportion of the world population espédgiah developing countries, depend on the traddiosystem of
medicines for a variety of disease. Several hundyedera of plants are used medicinally, mainly esbd
preparations in the indigenous system of mediaingifferent countries and were the source of poasiat powerful
drugs which have stood the test of time and modbemistry has not been able to replace most of thdéamy
pharmaceuticals that we use today are of botapiigin and are based on herbal remedies from faklinines of
native people. Most important drugs in the past y&@rs or so were first isolated from the plantsduse
ethnomedically. In fact, 74% of the biologicallyti@e plant derived compounds at present used wismoyered as
result of research on plant species first iderdifim ethnobotanical surveys [28]. Trace elementsldvextend their
action directly or indirectly, on the carcinogepiocess by affecting the permeability of cell meantas or by other
mechanisms [29].

Statistically, significant differences from the n@l distribution of Sodium, Potassium and Magnesamd other
essential elements have been reported to occuatiants of various types of cancer. Fibrosarconaibg animals
treated with anticancer agents like Cisplatin, sbdvas increase in Sodium and Potassium levels.chiotet al
1994 reported that the Cispaltin treatment incre&mlium content in the renal cortex and decrdasthe papilla,
whereas Potassium content in renal cortex was foabeé increased [30]. Mitochondrial injury is ampiortant early
event in anticancer agent toxicity to proximal tigboells that precedes inhibition of N&K* ATPase activity and
loss of cell Potassium. Adenosine Triphosphatasesnembrane bound enzyme or mostly occur on the-lageral
membranes. Na K™ ATPase activity pumps Naout of the cells. As a result the intracellulancentration of
Sodium is lowered and an inward proton gradientetims and N3 H* exchange is established across the brush
borders of membrane which splits up the ATP forrgnepurpose. The activity of N&K* ATPase can also be
regulated by hormone proteins a4 essengers. The lipid peroxidation was also aatstiwith the inhibition of
Na’, K* ATPase activity in proximal tubule cell lysate ahi occurs secondary to mitochondrial injury [3h]our
study also the levels of NaK™ ATPase activity in serum, liver and kidney werarfd to decrease significantly.
Magnesium is mainly as intracellular cation invalviea many enzymatic reactions. It is an importamfactor for
Adenosine Triphosphatases. Serum Magnesium comtientris maintained within a narrow range by thenkly
and small intestine, since under conditions of Mesipmm deprivation, both organs increase the fraatiabsorption
of Magnesium. Magnesium excretion may be due tedefe reabsorption process in the medullary nephar
collecting ducts [32, 33]. Magnesium ATPase isribsted in adrenal cell components as they playle n
endergonic processes other than ion transport.idinesensitive Mg ATPases utilizes a pool of ATP that is not
directly related to change in free energy for Sodiwansport. It is poised to regulate the flow otemtial energy
from the mitochondria and from the cytoplasm. The?MATPases activity increased significantly due to
Indogofera aspalathoiddseatment when compared with fibrosarcoma beanmgals.

Calcium is a major factor in converting reversilslel damage into irreversible cell injury and def®d]. An
increase in Calcium levels can activate endogepoagmes and allow it to initiate cell necrosis bterfering with
production and utilization of energy [35]. It was@reported that the &aconcentration increased significantly in
kidney of tumor bearing rats [36]. The increaserémal endoplasmic reticulum €apump activity may be
responsible for an increase in the cytoplasmit’ €ancentration and it could disrupt the homoeostasithe cell
and cause the toxicity to the kidney [37].

These observed electrolytic changesidigofera aspalathoideseated fibrosarcoma bearing animals were reversed
to normal levels.Ca ATPase enzyme, responsible for active Calciumspart, is extremely sensitive to Hydrogen
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Peroxide and this may lead to inhibition of enzyawévity. In the present study, E&ATPase activity was found to
decrease in fibrosarcoma bearing animals as comip@arecontrol animals. The increase in renal endopia
reticulum pump activity may be responsible fornorease in the cytosolic Calcium concentration #wedactivity
could disrupt the normal Calcium homoeostasis @& tell and causes toxicity to kidney.Aqueous extiafc
Indigofera aspalathoideadministration could modify the altered membradnélity and thereby improved the cell
membrane integrity by modulating the activity ofmane ATPases.

CONCLUSION

The above study clearly indicates thadigofera aspalathoidebas a profound carcinoprevention property. Further
study should is needed to prove its antineoplasfects on patients in future.
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