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Abstract: The effect of Kalpaamruthaa (KA), a modified indigenous preparation, was
studied in DMBA induced mammary carcinoma. Glycoprotein components are a
biochemical indicator selectively produced by the neoplastic tissue and released into blood
and detected in blood or in other body fluids. ATPases is lipid depended membrane bound
enzymes and alterations in membrane lipid environment may affect the activities of ATPases
and in turn normal cellular functions. Cancerous ammals showed a significant decrease in
their body weights and significant increase in tumowr weights. The levels of Carcino
Embryonic Antigen (CEA) in cancer rats were significantly higher, when compared to that
of control rats. The levels of these glycoproteins in cancer amimals were significantly
increased when compared with control animals. The levels of ervthrocyte membrane, liver
and kidney ATPases are significantly decreased in cancer condition when compared with
control animals. Treatment of KA reverted back the pathologic condition by decreasing the
level of above enzymes more effectively than Semecarpus anacardivm Linn. Nut milk
extract (SA). No significant changes were observed in drug control animals when compared
with control animals in all the above studies. These evidences suggest that the therapeutic
efficacy ofthe KA was increased on amalgamation of Semecarpies anacardivum, Emblica
officinalis and honey.
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Introduction

Cancer in various forms is one of the leading causes of death in the human population.
Chemotherapy has been employed in reducing human mortality due to cancer or in the control of
cancer. There are several natural products of plant origin (phytochemicals) that are of potential value
as chemopreventive or therapeutic agents. As therapeutic agents, the phytochemicals kill the cancer
cells or stop their growth, leading to cancer remission (Miranda et @l., 1999). However, using the
incidence of cancer as an evaluation end-point takes a long period and is expensive.

Metastasis is the most life-threatening aspect of cancer and is responsible for the high mortality
rates among cancer patients. Tumor metastasis involves a complex series of biochemical interactions
during which cancerous cells escape from the primary tumor, migrate and form distant metastases
elsewhere at target organs. Tumour cell glycoproteins may be involved in the induction of tumour
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immunity or pave way for the tumours to escape from immunological defense mechanisms. Cell surface
glycoprotein antigens may determine the ability of cancer cells to survive and metastasize. Accelerated
degradation or decreased synthesis of terminal cell surface carbohydrate groups may result in the
exposure, of antigen on breast carcinoma cells, which are normally hidden or “cryptic” on benign or
normal breast epithelium. Glycoproteins are involved in cell interaction like reduced cell adhesiveness,
increased degrade active capabilities, altered motility and altered antigenicity. During malignancy,
glycoproteins act as antiadhesive molecules that retard T-lymphocyte interactions. The carbohydrate
moiety composed of significant amount of sialic acid, contributes to this function. Thus, cell surface
carbohydrates act as modulators of immune finction (Fukuda, 1991).

Membrane associated carbohydrate is exclusively in the form of oligosaccharides covalently
attached to proteins forming glycoproteins. Glycoproteins on cell surfaces are important for
communication between cells, for maintaining cell structure and for self-recognition by the immune
system. The alteration of cell-surface glycoproteins can therefore, produce profound physiological
effects These include presentation (or masking) of molecular determinants for recognition by cells,
microorganisms, or other biological molecules, modulation of the half-life of glycoproteins and
physical/structural roles (Hardy, 1989).

The cell surface glycoproteins have been found to play an important role in pinocytosis,
tumourigenesis and as mediators of immunological specificity (Hughes, 1976). Carbohydrate moieties
of glycoproteins have been implicated in the transport of metabolites across cell membranes and also
a direct relation between glycoproteins and tumourigenesis is observed (Glick ef af., 1980). Tumour
markers correlate strongly with prognosis based on tumour burden and surgical respectability. If
chemotherapy is extremely effective in certain stage of the disease, the sensitive marker may be of great
use in monitoring disease response and drug treatment (Mujagic ef af., 2004). These tumour markers
are most useful for monitoring response to therapy and detecting early relapse.

Over expression of glycoproteins is important for tumour progression. They act as anti-
recognition factors and in some cases, of the transmembrane component to serve as a growth factor,
which can provide a mechanmism for autonomous tumour cell proliferation. Carbohydrate variations in
tumours are normally explained by variations in glycosyltransferase activities by normal and
transformed cells.

A wide group of ATPases is localized on biological membranes. ATPases are exitical for cellular
viability because they control many essential cellular functions. ATPase is lipid depended membrane
bound enzymes and alterations in membrane lipid environment may affect the activities of ATPase and
in turn normal cellular functions (Suzuki et al., 1991). Activities of ATPase indicate active transport
systemn that may be responsible for the active transport of Na*, K*, Ca* and Mg* across cell
membranes at the expense of ATP. It’s also vulnerable to oxy radical induced damage and lipid
peroxidation (Popp and Schimmer, 1991; Baader ef &f., 1994). Peroxidation of membrane lipid initiates
the loss of membrane integrity and membrane bound enzymes activity which in turn leads to a
disruption in cellular homeostatis (Spielholz ef af., 1997). Abnormal lipid peroxides affects membrane
bound ATPase activities and their levels were decreased due to excessive production of thiobarbituric
substances (Langemann et af., 1989).

Plants form an important source of novel chemical compounds with medicinal properties, many
of which have been used for prevention and treatment of a variety of human ailments from time
immemorial. Experimental and epidemiological studies over the past few decades have provided ample
evidence in support of associations between plant food intake and reduced cancer risk. Many
phytochemicals are proven to have anticancer activities and many are in use for cancer therapeutics
(Miranda ef al., 1999). People consuming diets rich in fiuits and vegetables have lower incidences of
diseases such as cancer (Ziegler, 1991).
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Kalpaamruthaa (KA) is a modified indigenous formulation, which has been formulated in our
laboratory. KA contains Semecarpus anacardivm Linn nut milk extract, dried fruit powder of Emblica
officinalis and honey. KA has been found to possess various components such as flavonoids, ascorbic
acid, tannins, minerals, sterols, sugars etc., Dose dependent study of Kalpaamruthaa was carried out
and it is fixed at 300 mg kg™ body weight (Veena ef af., 2006a). Toxicity study of Kalpaamruthaa
showed that there was no toxic upto 2000 mg kg=! body weight. Effect of KA on reactive
oxygen/mitrogen species and lipid metabolism of mammary carcinoma was carried out (Veena ef al.,
2006b, ¢). Flavonoids are naturally occurring low molecular weight polyphenolic compounds
widely distributed in fruits, vegetables and beverages. Numerous experimental studies have
examined the role of specific flavonoids in therapy for diseases. Multiple biological effects of
flavonoids have been described, among them, anti-inflammatory; anti-allergic; anti-hemorrhagic;
antimutagenic, anti-neoplastic and hepatoprotective activities (Hertog et al., 1993,
Vijayalakshmi et al., 2000; Premalatha ef af., 1997).

In addition to SA, Embiica and honey are added. Amalgamation of these compounds gives the
extra protective effect to the drug. The aim of research is to analyse the effect of Kalpaamruthaa on
glycoprotein components and erythrocyte membrane stability in experimental mammary carcinoma.
In the present investigation, the glycoprotein components and ATPases in plasma, liver and kidney
were measured. Protein, albumin/globulin ratio and Carcinoembryonic Antigens (CEA) in serum were
analvsed. Changes in body weight and tumour weights were also studied in control and experimental
animals.

Materials and Methods

Chemicals and Drug

Mammary carcinoma was induced in 8-wesk old rats by gastric intubation of 7,12-
dimethylbenz{a)anthracene (Sigma St Louis, MO; 25 mg mL™") (Sujatha ez al., 1991). The drug
(Semecarpus anacardivn) preparation was as described in the Formulary of Siddha Medicine {1972).
Amalgamation of Semecarpus anacardivm Linn. dried powder of Emblica officinalis and honey were
added with different ratio.

Animals

Female albino Sprague-Dawley rats, 50-55 days of age, were obtained from the National Institute
of Nutrition, Hyderabad and maintained at 27°C (approx.) on a 1241 h day-night rhythm, given a
commercial diet and water (ad libitiim).

Experimental Design

The rats were divided into five groups with six animals in each group. Group I: Control animals.
Group IT: Breast cancer was induced in overnight fasted animals by a single dose of DMBA in olive
oil {25 mg kg! body weight) by gastric intubation. Group III: Breast cancer induced animals (as in
Group II} were treated with the drug, Kalpaamruthaa (300 mg kg™ body weight/day) dissolved in olive
oil orally by gastric intubation for 14 days. Group IV: Breast cancer induced animals (as in Group 1T)
were treated with the diug, Semecarpus anacardiom (200 mg kg™ body weight/day) dissolved in olive
01l orally by gastric intubation for 14 days. Group V: Drug treated control, the drug Kalpaamruthaa
(300 mg kg~ body wt.) was administered to control ammals for 14 days by gastric incubation.

Experimental Procedure

Body weight and tumour weights were also recorded imtially and throughout the end of
experimental period. After the experimental period, the animals were sacrificed by decapitation. Liver
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and kidney were removed immediatel v, washed well with ice-cold saline and homogenized in Tris-HCI
buffer (0.1 M, pH 7.4). Blood was collected for further analyses. The procedures used in this study
were approved by Institutional Animal Ethics Committee.

Biochemical Assavs

Total protein and albumin were estimated by the method of Reinhold (1953). Globulin content
was calculated as the difference between these two values. Hydrolysis of glycoprotein for hexose and
hexosamine determination was carried out by a known amount of defatted tissue taken in test tube to
which 1 mL of 2N HCI was added and the tubes were scaled. The sealed tubes were kept in 100°C
over for 16-18 h for complete hydrolysis. After hydrolysis, the contents were neutralized with sodium
hydroxide and made upto a known volume and aliquots were used for hexose and hexosamine
determination. Hexose and hexosamine in the aliquots were determined by the method of Niebes (1972)
and Wagner (1972), respectively. Analysis of sialic acid was done by a known amount of defatted
tissue, hydrolyzed with 0.1N at 90°C and neutralized. The hydrolyzed extract was used for the
determination of sialic acid by the method of Warren (1959). CEA was measured by using UBI
MAGIWELL enzyme immuno assay Kit (Cianga and Suliman, 1998).

Erythrocyte membrane was isolated according to the method of Dodge ef af. (1963) with a change
in buffer, according to Quist (1980). Na', K'-ATPase was measured by the method of Bonting {1970).
The activity of Ca*- ATPase was assayed according to the method of Hjerten and Pan (1983). The
activity of Mg¥- ATPase was measured by the method of Ohnishi e7 af. (1962).

Histological evaluation was performed on mammary gland specimens fixed in 7% formalin and
embedded in paraffin wax. Sections were cut at 4 um thickness, stained with hematoxylin and eosin
and viewed under light microscope for histological changes. The slides were examined and scored by
a pathologist.

Statistical Analysis

Statistical significance between the experimental groups was assessed by using one-way analysis
of variance and by use of Students t-test. Results were presented as MeantSD of six rats.

Results

Table 1 shows the levels of albumin, globulin and albumin/ globulin (A/G) ratio in control and
experimental groups. Significantly decreased levels (p<0.05) of albumin and A/G ratio and significantly
(p<0.05) increased levels of globulin content (p<0.05) were observed in cancer bearing animals when
compared to control amimals. On drug (SA and KA) administration the levels were significantly
(p<0.05) increased and decreased, respectively when compared to cancer animals. KA was found to
be significantly (p<0.05) more effective when compared to SA. Drug control ammals did not show any
significant changes when compared with control animals.

Cancerous ammals showed a significant decrease in their body weights and significant increase in
tumour weights (Fig. la-c). The above pathological changes were reverted back to near normal
conditions on administration of the drug (SA and KA). KA was observed to be more effective than SA.

The levels of CEA in cancer rats were significantly higher (p<0.05) when compared to that of
control rats (Fig. 2). Treatment of KA reverted back the pathologic condition by decreasing the level
of CEA more effectively than SA. No significant changes were observed in drug control animals when
compared with control animals in all the above studies.
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Table 1: Effect of KA on levels of albumin, globulin and albumin/globulin ratio in serum of control and experimental

animals
Group 11 Group 11T Group IV
Group T (Tumour (Tumour induced (Tumour induced  Group V
Parameters (Control) induced) + KA treated) + SA treated) (Control+KA)
Albumin (g dl.™4) 4.90+0.41 1.90+0.15* 4.65+0, 390 4,430, 30 e 4.88+0.43%5
Globulin (g dL™") 3.10£0.26 4.01+0.35* 3.2140.27°* 3.68+0. 270k 3.08+0. 244
AJG ratio 1.580+0.10 0.324=0.01%* 1.28420.06" 1.179+0.06 1.589+0.1 (1%

Values are expressed as mean+SD for 6 animals. Comparisons are made between: a-when compared with Groups T; b-when
compared with Groups II; c-when compared with Groups III. Statistical significance are expressed as *-p<0.05 and
N8- Non-significant
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Fig. 1: Levels of (a) tumowr weight, (b) tumour volume and (¢) body weight changes in mammary
carcinoma induced and treated rats

The levels of these glycoprotzins in cancer animals were significantly increased when compared
with control animals (p<0.05). On drug administration (SA and KA), the levels were brought back to
near normal levels. KA more significantly (p<0.05) suppressed the levels of glycoproteins when
compared with SA treated ammals (Fig. 3, Table 2 and 3).
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Effect of KA on CEA levels in experimental amimals, values are expressed as meantSD
for 6 animals. Comparisons are made between: a-when compared with Groups I, b-when
compared with Groups II; Statistical significance are expressed as: *- p<0.05 and NS-Non-
significant. Groups I: Tumour induced; Groups II: SA treatment; Groups III: KA treatment
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Effect of KA on glycoprotein components in plasma of control and experimental ammals,
Values are expressed as meantSD for 6 animals. Comparisons are made between: a-when
compared with Groups I; b-when compared with Groups 1T, ¢-when compared with Groups
II1. Statistical significance are expressed as: *- p<0.05 and NS- Non-significant

Table 2: Effect of KA on glycoprotein components in liver of control and experimental animals

Parameters Group IT Group IIT Group IV

(mg/g defatted Group I (Tumour (Tumour induced (Tumour induced Group V
tissue) (Control) induced) + KA treated) + SA treated) (Control+KA)
Hexose 3.42+0.29 8.32+0.78* 3.76£0.35* 5.88+0, 5¢p e 3.40+0.3189
Hexosamine 3.27+0.28 9.65+0.91+ 4.10+0.38"* 6.59+0, G20 e 3.26+0.31°

Sialic acid

2.80+0.24 5324047 3.15+£0.27% 3.6140.330 % 2,770,261

Values are
compared

expressed as mean+SD for ¢ animals. Comparisons are made between: a-when compared with Groups I; b-when
with Groups IT; c-when compared with Groups IT1. Statistical significance are expressed as: *- p<0.05; and ™*-

Non-significant

Table 3: Effect of ka on glycoprotein components in kidney of control and experimental animals

Parameters Group IT Group IIT Group IV

(mg/g defatted Group T (Tumour (Tumour induced (Tumour induced Group V
tissue) (Control) induced) + KA treated) + SA treated) (Control+KA)
Hexose 2.82+0.29 4.27+0.37* 3.0440.25"* 3.86+0.320 2.810.24215
Hexosamine 2.13x0.16 4.33£0.38* 2.63£0.21°* 4,00, 3pbek 2.13+0.15%¢
Sialic acid 2.45+0.19 3.95+0.36** 3.25+0.27°# 3.6540.30% o 2.45£0.181

Values are
compared

expressed as mean+SD for ¢ animals. Comparisons are made between: a-when compared with Groups T; b-when
with Groups II; c-when compared with Groups III. Statistical significance are expressed as: *p<(.05 and

N8- Non-significant
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Fig. 4: Effect of KA on the changes in erythrocyte membrane adenosine triphosphatase levels in
control and experimental animals, Values are expressed as mean+SD for 6 animals. Comparisons
are made between: a-when compared with Groups I, b-when compared with Groups II;

c-when compared with Groups TII. Statistical significance are expressed as: *p<0.05 and
N§- Non-significant

Fig. 5: Histopathological changes in breast tissue, (A) Control: Shows the normal architecture of the
mammary gland (B) Mammary carcinoma: Pleomorphism with inereased mitotie activity.
Cluster of multiple group of adenoma cells, irregular in size and shape (C) Mammary carcinoma
+ KA: Fatty tissue with small lobules, tumour regression is seen (D) Drug control:
Kalpaamruthaa alone treated rats showing normal breast tissue structure

Figure 4 shows the activities of ATPases namely Na', K*'-ATPase; Ca®- ATPase; Mg®- ATPase;
in erythroeyte membrane of control and experimental animals. Table 4 and 5 shows the levels of Na®,
K*-ATPase; Ca®- ATPase; Mg®- ATPase; in liver and kidney of control and experimental animals.
The levels of erythroeyte membrane, liver and kidney ATPases are significantly (p<0.05) decreased
in cancer condition when compared with control animals. On drug administration (SA and KA) the
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Table 4: Effect of KA on ATPases in liver of control and experimental animals

Parameters Group 11 Group 11T Group IV

(umol of Pi liberated’  Group T (Tumour (Tumour induced (Tumour induced Group V
min/mg protein) (Control) induced) + KA treated) + 8A treated) (Control+KA)
Na'/K'-ATPase 0.4+0.01 0.2240.02+" 0.3+£0.02*" 0.25+0.01b™" 0.39+0.03°1
Mg?-ATPase 0.36+0.01 0.2+0.01% 0.32+0.01"" 0.27+0.02b™" 0,370,025
Ca’’-ATPase 0.35+0.01 0.2140.01%" 0.344:0.02" 0.28+0.01b™" 040,03

Values are expressed as mean+SD for 6 animals. Comparisons are made between: a-when compared with Groups T; b-when
compared with Groups IT; c-when compared with Groups IT1. Statistical significance are expressed as: *- p<0.05; and ¥*-
Non-significant

Table 5: Effect of KA on ATPases in kidney of control and experimental animals

Parameters Group 11 Group 11T Group IV

(umol of Pi liberated’  Group T (Tumour (Tumour induced (Tumour induced Group V
min/mg protein) (Control) induced) + KA treated) + SA treated) (Control+KA)
Na'/K*-ATPase 0.6240.05 0.41+0.03*" 0.58+0.05™ 0.510.04™" 0.63+0.05%%
Mg?-ATPase 0.47+0.04 0.3140.02" 0.44+0.03"" 0.38+0.02" ¢ 0.48+0.0421
Ca?*-ATPase 0.540.04 0.3740.02" 0.46+0.04>" 0.4£0.03%" 0.51£0.0421

Values are expressed as mean+SD for 6 animals. Comparisons are made between: a-when compared with Groups I; b-when
compared with Groups II; c-when compared with Groups III. Statistical significance are expressed as: *- p<0.05; and **-
Non-significant

levels were brought back to near normal levels. But the effect of KA was more significant (p<0.05)
when compared with SA treated animals. No significant changes were noticed in drug control animals
when compared with control amimals.

Figure 5 shows the histopathological changes in breast tissue. A-represents the normal
architecture of the mammary gland {control}. B-pleomorphism with increased mitotic activity. Cluster
of multiple group of adenoma cells, irregular in size and shape {(mammary carcinoma). C- Fatty tissue
with small lobules, tumour regression is seen (freatment). D- Kalpaamruthaa alone treated rats showing
normal breast tissue structure (drug control).

Discussion

Glycoproteins include presentation (or masking) of molecular determinants for recognition by
cells, microorganisms, or other biological molecules, modulation of the half-life of glvcoproteins and
physical/structural roles. In breast carcinoma, the levels of hexose were significantly increased when
compared with their controls (Patel ef @/., 1990), which are useful indicators of carcinogenic process
and these changes alter the structure, rigidity and function of cell membrane (Selvam and Nagini, 1995).
Glycoconjugates contaiming sialic acid are found as cell-specific markers throughout the body. They
play a central role in fundamental physiological and pathological processes, ¢.g., embryogenesis,
organogenesis, immune defence, migration and homing of leucocytes, metastasization of neoplastic cells
and inflammatory processes, but also in the penetration of cells by pathogens.

Hexosamine elevation in cancerous condition may be due to the damage of connective tissues in
mammary tumour malignancy (Winzler, 1953). The glycosyltransferases responsible for synthesis of
carbohydrates that play key roles in immune function and human disease are targets for development
of novel therapeutic agents.

Sialic acid is an acylated derivative of neuraminic acid and exists as a terminal component of the
non-reducing end of carbohydrate chains of glycoprotein in mammals. Sialic acid act as a tumour marker
which should be examined from the perspective of aberrant glycosylation in cancer cell membranes
owing to activation of new glycosyl transferases that are characteristic of tumour cells and the role
played by sialic acid in tumour cell metastasis including increased capacity to adhere to vascular
endothelium and decreased capacity of cancer cells to be destroyed by host defense mechanisms. The
high sensitivity of sialic acid as a tumour marker has been reported in a variety of cancerous conditions
(Narayanan, 1994). Sialic acid measurements have value in monitoring cancer patients chring treatment.
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The amount of sialic acid in serum was compared to serum carcinoembryonic antigen (CEA)
values. Significantly elevated serum sialic acid concentrations were found in breast cancer and showed
correlation with tumour stage. The results suggest that measurement of serum sialic acid concentrations
may be of adjunctive value in assessing tumour stage (Phan ef al., 2004).

We have observed increased levels of glycoprotein such as hexose, hexosamine and sialic acid in
mammary carcinoma bearing animals. Altered levels of protein bound carbohydrate are well
documented during neoplastic discases (Shetlar ef ¢f., 1950). This change in surface carbohydrate
during cellular differentiation and neoplastic transformation suggests their importance in physiology
and behaviour of the cells. Such changes have long been implicated in malignant transformations
(Hynes, 1974).

On drug treatment, glycoprotein component levels were reverted back to near normal levels. This
may be due to the presence of flavonoids, which are proved to possess inhibitory action against
carcinogenesis (Elangovan ef af., 1994) and cytostabilizing property of the drug. The alkaloids and
other components of the drug may alter the expression of glycosyltransferases and interfere with cell
membrane glycoprotein synthesis and structure, indicating its potent antitumour property. The
reduction in the levels of glycoprotein components indicates that the drug has the ability to suppress
malignancy by modulating cell transformation, decreasing the degree of metastases, inhibiting the
progression of tumour growth, controlling the cancer cell proliferation and differentiation.

As the cell membrane, very susceptible and sensitive to free radical attack, the enhanced abnormal
lipid peroxides, inhibit the activities of ATPases (Rauchova ef /., 1995). Inhibited activities of
ATPases may also be due to the tumour burden and stress (Cohen ez af., 1986), which initially damages
the cell membranes. The oxidation of unsaturated fatty acids in biological membranes may cause
impairment of membrane function, decreased membrane fluidity, inactivation of membrane bound
receptors and enzymes, increase of non-specific permeability to ions and disruption of membrane
structure.

Any perturbation in the activities of these enzymes brings about changes in exerting and normal
homeostasis (Bean, 1992). Inhibition of ATPase activities in cancerous condition has been reported
(Hebell et af., 1986). As they are membrane bound any restrainment to membrane may alter their
activities such as membrane fluidity and ionic concentration (Bioj et af., 1973; Jain and Shohet, 1981).
The inhibited activities of ATPase may also be due to the cellular damage, because it plays a role in
the cancerous condition. So any changes in cell membrane causes disturbance in the activities of
membrane bound ATPase thereby indicating the severity of the discase.

Na", K*, ATPase activity decreased due to alter in the ATPase activity induced by the LPO is
partially related to modification of the membrane bound AT Pase molecule through changes in lipid
protein interaction due to alteration of the lipid bilayer environment around the enzymes. The inhibited
enzyme activity may be due to accelerated oxidative stress, which enhanced membrane lipid forming
dienes, which ultimately damage the membrane structure and its enzyme activities. In the crucial
condition, K" leakage is enhanced through membrane in which the leakage dependent on the rate of LPO
which finally disturb the Na*, K", ATPase activities (Duticke ef ai., 1986).

In mammalian cell membrane, the transport system regulates the intra cellular concentration of
Na*and K*. The Na* and K* transportation of the cell are carried out by the hvdrolysis of ATP against
an electrochemical gradient (Jain and Shohet, 1981). Active transport of Na*, K' directly depends on
the active calcium transport and resultant low calcium concentration. Since sodium and calcium are
believed to be competitive at mumber of membrane sites, the higher concentration of Ca®* in cancer cells
may compete with sodium at sodium specific site at the inner surface of the membrane, which may lead
to the decrease in sodium content.
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Magnesium is one of the intracellular ions and has a key role in the intermediary metabolism. Tt
is a component of the high energy ATP-Mg® complex that provides a universal form of energy for the
organism. Lipid peroxides inhibit Mg®* dependent ATPase activity involved in maintenance of cell
homeostasis and cell energy production. Mg®*-dependent ATPases represent key enzymes in
maintenance of the integrity of cells and are indispensable for their viability.

On drug treatment, elevations were observed in ATPases’ activities. This may be due to the
membrane stabilizing property of the drug. Drug contains mainly flavonoids, which are known to
influence the permeability of biomembranes and it interacts with Na*, K™-ATPase pumps in animal
cells and may have the ability to catalyse electron transport. By this property, the activities of
ATPases might have regained their normal efficiency and the cell assumed normal properties
(Lee, 1999). These compounds also possess antioxidant and antiradical properties. Antioxidant activity
of flavonoids may also be due to their structural features and its action on the membrane
(Havstein, 1983). All these cluster of properties may be responsible for the recoupment of ATPases
in drug treated animals. Drug control animals did not show any significant changes when compared to
control animals, indicating its non-interference with normal cells and cell membranes.

The presence of flavonoids, ascorbic acid, sterols, polyphenols, glycosides in KA, which are
responsible for the activity of the enzymes. Flavonoids, including chalcones and flavanones, have been
shown to inhibit the proliferation of cancer cells and inhibit tumour growth (Anto e# af., 1995).
Recording the adenocarcinoma incidence weekly in DMBA induced rats of Sprague-Dawley strain
assessed the therapeutic activity of KA. In the initial stage of the induction period, there was no
tumour in the animals, after that significantly increased by the next 3 months. The weights were
reduced during the treatment period. An extensive literature, including many reviews (Keenan ef al.,
1996) covers investigations into the extent, mechamsms and applications of the phenomena that energy
restriction protects against many of the diseases associated with ageing, including spontaneous tumour
formation in rats and mice and promotes longevity.

Part of an animal’s energy expenditure is related to the rates of turnover and metabolism of cellular
and intra-cellular systems and to the size and number of metabolically active cells, hence, the
importance of body size and composition in the amount of energy expended for basal (i.¢. minimal,
resting, fasting and unstimulated) metabolic states. Weight loss and tissue wasting were observed
in cancer patients. This implies poor prognosis and shorter survival time for cancer patients
(Tessitore et al., 1994).

The Carcinoembryonic antigen (CEA) has been used as a tumour marker for breast cancer
(Mujagic ef af., 2004). CEA is a tumour antigen of less differentiated cancer cells. Down-regulation of
carcinoembryonic antigen-related cell adhesion molecule 1 (CEACAMI) tumowr suppressor gene
expression is common in several malignancies including prostate, colon and breast cancer. The
mechanism that mediates this down-regulation is not completely known.

The decrease in albumin levels in DMBA treated rats could be attributed to the impaired hepatic
finction resulting from infiltration with tumour. The serum albumin level has been used as a test for
liver function because, serum protein concentration is controlled by hepatic protein synthesis and also
albumin is the most abundant circulatory protein and its synthesis is a typical function of normal liver
cells (Mc Intyre and Rosalki, 1973; Waitzberg et al., 1989).

The elevation of globulin content is compensatory as the ratio of albumin to globulin shows a
significant drop in the cancer bearing ammals. On drug treatment, the levels were brought back to near
normal levels. In tumour bearing rats, there was a notable reduction in the body weight. The reason for
the reduction in body mass may be due to cancer cachexia which is characterized by the features of
anorexia and early satiety, weight loss and marked muscle weakness, anemia of a non-specific type and
altered host metabolism (Argiles and Aczon-Bieto, 1988). Other possible mechanism of weight
reduction is the acute-phase response and cytokines. Recent researchers explain that cancer cachexia
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may be a chronic inflammatory condition involving the products of arachidonic acid rather than a
nutritional alteration. So food that modulates the synthesis or activity of proinflammatory mediators,
especially the synthesis of PGE, from arachidonic acid can be used in contracting cancer cachexia
(Donna and McCarthy, 2003).

Food rich in polyphenols, flavonoids, catechins could mediate favourable changes due to their
antioxidant, immunopotentiating and anti-inflammatory properties (Barber ez af., 2001). Upon drug
administration, there was a gradual increase in body weight, which denotes the antineoplastic nature
of the drug Kalpaamruthaa. No mortality was observed with drug control animals and decreased
mortality in experimental animals proves the non-toxic nature of the drug. Drug control animals did not
show any statistically significant changes in these parameters at quest.

Flavonoids might influence the studied carcinogenic parameters and might be the main tumour
inhibitory representative in the drug. Chakraborty et al. (2004) also showed that the plant product acts
as inducers of apoptosis in tumour cells and thus acts as a potent anti-proliferative agent and this
strategy suggests their potential use in cancer control. The flavonoid may inhibit growth and cause
regression of tumours via modulating the protein kinases activity and through induction of apoptosis
(Choi et af., 2003). The mechanism of carcinogen inactivation, antiproliferation, cell cyele arrest,
induction of apoptosis on differentiation, inhibition of angiogenesis and antioxidation property of
flavonoids may be responsible for tumour growth inhibition (Ren et al., 2003).

One of the important functions of the liver cell is the synthesis of albumin, the circulating protein.
Its reduction in cancerous animals may be due to the improper functioning of the liver in cancerous
conditions. In Morris hepatoma 9121 (Rotermund ef al., 1970) and gastrointestinal malignancies
(Landel ef af., 1985), hypoalbuminemia is observed which may be due to the increased catabolism in
cancerous conditions. The elevation of globulin content is compensatory as the ratio of albumin to
globulin shows a significant drop in the cancer bearing animals. On drug treatment, the levels were
recouped to there near normal levels, which indicates its safe guard property. This could be attributed
to the cytoprotective effect of the constituents present in the drug.

The fruits have been reported to contain constituents with variable biological activity.
Experiments conducted with the fruit of Amla have been shown to possess antioxidant
(Bhattacharya et al., 1999), hepato-protective (Jeena et af, 1999) and anti-tumowr activities
(Jose and Kuttan, 2001). Amla fruits have long been postulated to be a rich source of vitamin C and
the prophylactic, curative and restorative effects of the fruits were thought to be mainly due to this
factor. Chrysin is a natural, biologically active compound extracted from honey. It possesses
potent anti-inflammation, anti-cancer and anti-oxidation properties. The mechanism by which chrysin
suppresses COX-2 expression remains poorly understood. In the present report, the effect of chrysin
on the expression of COX-2 in lipopolysaccharide (LPS)-activated Raw 264.7 cells has been
investigated (Woo ef af., 2005).

This study demonstrates the reduced cancer risk on drug (Kalpaamruthaa) administration.
Therapeutic efficacy of the drugs was studied in Membrane stability, membrane bound glycoproteins,
A/G ratio and CEA and body and tumour weight changes. Further it should be confirmed by
histopathological studies. Amalgamation of these drugs increased the antineoplastic activity of a single
drug.
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