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INTRODUCTION

Cancer, the second leading cause of death worldwide next to cardio vascular diseases, is a group of more than 100 different diseases, characterized by uncontrolled cellular growth, local tissue invasion and distant metastasis (Dashora et al., 2010). Cancer is caused by internal factors (tobacco, chemicals, radiations and infectious organisms) and external factors (Mutation, hormones and immune conditions) (Kuper et al., 2002) and can be treated with surgery, radiation, chemotherapy, hormone therapy and biological therapy. Chemotherapy is still a major challenge to the cancer patients because such highly potent drug can be toxic and less than one per cent of injected drug molecules can reach their target cells whereas the rest may damage healthy cells and tissue especially bone marrow, epithelial tissues, reticulo-endothelial system and gonads (Kathiriya et al., 2010).

Cancer – is a dreadful disease and any practical solution in combating this disease is of paramount importance to public health. Therefore, besides the rationalized allopathic drugs, it is worth evaluating the folk medicine – a plant based therapy which is not a systematized study. An alternative solution to allopathic medicine embodied with severe side effects, is the use of folk medicine plant preparations to arrest the insidious nature of the disease. Many herbs have been evaluated in clinical studies and are currently being investigated phytochemically to understand their anti-tumour actions against various cancers. Thus, cancer patients who already got crippled with this disease, who are further burdened by drug – induced toxic side effects, have now turned to seek help from the complementary and alternative medicine hoping for a better cure (Rao, 2008).

It is estimated that more than 50 per cent of all the patients diagnosed with cancer explore complementary and alternative medicine – especially herbal medicine (Nelson et al., 2004).

Cancer originates in the genetic material of the tumour cell. Alterations that occur in the genetic material deregulate the cellular functions and lead to uncontrolled proliferation and alterations in the cell morphology. To find effective therapeutic interventions for cancer we need to understand the events that take place during cell transformation (Tsatsanis, 2000).

There are four main types of gene involved in cell division. Most tumours have faulty copies of more than one of the genes viz., oncogenes – ontogenesis were the genes, under normal circumstances, that play a role tell the cells to start dividing. When oncogenes are activated, they speed up a cell’s growth rate. When one of them becomes damaged, causing cancer, it is like the accelerator is becoming stuck down – the cell, and all its daughter cells, are permanently instructed to divide. Tumour suppressor genes – this gene was co-discovered in 1979 by the scientist professor Sir David Lane Cancer Research, U.K. These genes make proteins whose normal function is the opposite to that of ontogenesis. One of the most important tumour suppressor genes is called P53. Suicide genes – apoptosis or cell suicide, which was a highly complex and highly important process. Cells usually have the ability to commit suicide whenever something goes wrong, to prevent damage to their neighbours. There are many different genes involved. If the ‘suicide genes’ become damage, then a faulty cell can keep dividing and become cancerous (Dhanamani et al., 2011).

Ehrlich Ascites Carcinoma (EAC) is one of the commonest. It appeared firstly as a spontaneous breach cancer in a female mouse (Taskin EI, 2002). Dalton’s Lymphoma Ascites (DLA) is referred to as an undifferentiated carcinoma, and is originally hyperdiploid, has high transplantable capability, no-regression, rapid proliferation, shorter life span, 100 per cent malignancy and also does not have tumour specific transplantation antigen (TSTA) (Ozaslan et al., 2011).

Natural products, especially plant, have been used for the treatment of various diseases for thousands of years. Terrestrial plants have been used as medicines in Egypt, China, India and Greece from ancient time and an impressive number of modern drugs have been developed from them. The first written records on the medicinal uses of plants appeared in about 2600 BC from the Sumerians and Akkaidians. The “Ebers Papyrus”, the best known Egyptian pharmaceutical record, which documented over 700 drugs, represents the history of Egyptian medicine dated from 1500 BC. The Chinese Materia Medica which describes more than 600 medicinal plants has been well documented with the first record dating from about 1100 BC. Documentation of the ayurvedic system recorded in susruta and charaka dates from about 1000 BC. The Greeks also contributed substantially to the rational development of the herbal drugs. Dioscorides, the Greek physician (100 AD), described in his work “De Materia Medica” more than 600 medicinal plants. Phytochemicals have been proposed to offer protection against a variety of chronic ailments including cardiovascular diseases, obesity, diabetes and cancer. As for cancer protection, it has been estimated that diets in phytochemicals can reduce cancer risk by 20 per cent. The compounds that are responsible for medicinal property of the drug are usually secondary metabolites. Plant natural product chemistry has played an active role in generating a significant number of drug candidate compounds in a drug discovery program. Recently, it has been reported in the literature that approximately 49 per cent of 877 small molecules that were introduced as new pharmaceuticals between 1981 and 2002 by new chemicals entities were either natural products or semi-synthetic analogs or synthetic products based on natural product model.

Plants  have a long history of use in the treatment of cancer, Hartwell, in his review of plants used against cancer, lists more than 3000 plant species that have reportedly been used in the treatment of cancer (Kaur et al., 2011).

Since 1961, nine plant – derived compounds have been approved for use as anticancer drugs in the US; vinblastine (velban), vincristine (oncovin), etoposide (VP-16, 1), teniposide (VM-26, 2), taxol (paclitaxel), navelbine (vinorelbine), taxotere (docetaxel), topotecan (hycamtin) and irinotecan (camptosa). The last three drugs were approved by the food and drug administration in 1996 (Dholwani et al., 2008).

The ethobotanical and phytochemical data of these plants are well documented in literature (Aqil et al., 2008).

Plants have been used for treating various diseases of human beings and animals since time immemorial. They maintain the health and vitality of individuals, and also cure diseases, including cancer without causing toxicity. More than 50 per cent of all modern drugs in clinical use are natural products, many of which have the ability to control cancer cells. A recent survey shows that more than 60 per cent of cancer patients use vitamins or herbs as therapy (Madhuri, 2008) and (Sivalokanathan and Ilayara, 2005).

Drug discovery from medicinal plants has played an important role in the treatment of cancer and most clinical applications of plant secondary metabolites and their derivatives over the half century have been applied towards combating cancer of all available anticancer drugs between 1940 and 2002, 40 per cent were natural products or natural product derived, with another eight per cent considered natural product mimics (Balunas and Kinghorn, 2005).

Plant derived natural products such as flavonoids, terpenoids and steroids etc. have received considerable attention in recent years due to their diverse pharmacological properties including antioxidant and antitumour activity (Gupta et al., 2004).


The anthracycline drug doxorubicin is known to have a broad spectrum as well as high antineoplastic activity and is one of the most effective and widely used anticancer drugs (Minotti et al., 2004).


Herbal remedies are natural products derived from plants and plant extracts that have been traditionally used to treat various diseases or to promote general health (Tapsell et al., 2006).


More than 4000 distinct flavanoids have been identified in fruits, vegetables and other plant foods and have been linked to reducing the risk of cancer and other major chronic diseases. Chemopreventive substances show their effects by delaying or reversing the process of carcinogenesis at various points. Such mechanisms may be divided as blocking effects and suppressing effects. A major hurdle in cancer treatment is the drug resistance. P-gp plays a major role in drug resistance. Flavanoids have also been reported to modulate P-glycoprotein (Pgp), the Multi Drug Resistance (MDR) protein (Walle et al., 2001).


Flavanoids also inhibit many enzymes that are the targets in anticancer treatment, e.g. eukaryotic DNA topoisomerase I, Cox I and II and estrogen 2 and 4 hydroxylases. Flavanoids by interacting with P 450 enzymes reduce the activation of procarcinogen substrates to carcinogens which makes them putative anticancer substances (Mukhtar et al., 1988).


Certain members of the flavanoids possess antiproliferative effects in different cancer cell lines (Kuntz et al., 1999). Kaempterol (Knowles et al., 2000) genistein (Polkowski and Mazurek, 2000) and the tea poly phenols have strong antiproliferative capacity (Valcic et al., 1996).


Literature shows that number of flavanoids give synergistic effects for example Quercetin may increase the effectiveness of some chemotherapeutic agents such as doxorubicin, adriamycin, diamminedichloroplatinum (II) and cisplatin (Scambia et al., 1990, 1992 and 1994) Quercetin and genistein both increased the concentration of daunorubicin in some multidrug resistant cell lines (Versantvoort et al., 1993).


As per flora of India the plant Cyclea peltata was identified by Hooker and Thomsom in the year 1855. The genus Cyclea was proposed and characterized by Arnott which was adopted by miers. The plant Cyclea peltata of Menispermacea family is a slender twining shrub with sparingly pilose stems and branches. The leaves are 3-6 with 2-4.5 inches long, deltoid or ovate, acute, truncate or slightly sinuate at the base with rounded angles. Flowers are minute, smaller than the preceding with axillary male panicles, slender but much branched. The branches are remote and divaricate and gradually becomes shorter upwards, the upper most part are very short or obsolete. Flowers are subsessile, calyxes are campanulate and divided nearly to the base into four (rarely five) segments without pilose and four fid corolla. Female panicles are racemose and much shorter than the male. Sepals are oblong and glabrous, petals are orbicular and shorter than the sepals. Ovary and drupe are often pilose (Pamillin et al., 1855).


Cyclea peltata Lam. (Menispermaceae) commonly known as paatha is a climbing shrub found throughout south and east India. Tuberous roots of the plant are used in the treatment of jaundice, stomach ache, fever and asthma (The Wealth of India, 2001) and (Agnivesha, 2001). The drug possesses antihypertensive, anti-inflammatory and immune modulatory properties. In ayurveda decoction prepared from the roots is suggested for ‘Madhumeha’. (Agnivesha, 2001). Plant materials, their solvent extracts and purified compounds from them are useful in diabetes and associated hyper lipidemia in experimental animals and patients (Grover et al., 2002 and Mukherjee et al., 2006).


Cyclea peltata (Lam) Hook and Thomas (family Menispermaceae) is a common plant in the west coast of India. The roots of C. peltata are being used in ayurvedic system of medicine under the name Rajaptha for various medicinal properties (Prajapati, 2005 and Saldanha, 1992).


The leaves of C. peltata were being used traditionally as coolant, antidandruff, antipyretic and diuretic (Kingston et al., 2007 and Bhandery et al., 1995). Traditionally leaves of C. peltata are being used for the treatment of herpes in some parts of costal Karnataka (Bhandary and Chandrashekar, 2011).


The leaves of C. peltata are found to contain alkaloids such as cycleanine, bebeerines, hayatinin, hayatidin and hayatin. Five bisbenzylisoquinoline alkaloids, cyclea peltine, cyclea drine, cyclea cuine cyclea norine and cyclea homine chloride have been isolated form the roots of C. peltata (Kupchan et al., 1978). The protective effect of C. peltata  leaf on cisplatin induced nephrotoxicity and oxidative damage has been reported. The results indicated that the post treatment of C. peltata leaf extracts might effectively ameliorate the oxidative stress parameters observed in cisplatin induced renal toxicity and could be used as a natural antioxidant against cisplatin induced oxidative stress (Vijayan et al., 2007).


Tuberous roots of the plant are used in the treatment of jaundice, stomach ache, fever, nephrolithiosis (Christina et al., 2002). Asthma (Valiathan, 2003) and Type-2 diabetics (Kirana and Srinivasan, 2010). C. peltata roots are reported to contain tetrandrine, a bisbenzylisoquino line dioxine alkaloid is well known for its antioxidant activity (Rastogi and Mehrotra, 1999 and Ng et al., 2006).

OBJECTIVES : To study the
1.
effect of Cyclea peltata on the tumour growth response of swiss albino mice inoculated with Dalton’s Lymphoma Ascites  (DLA) cells.

2.
effect of Cyclea peltata on the haematological parameters of swiss albino mice inoculated with DLA cells.

3.
effect of Cyclea peltata on the biochemical estimation of SGPT, SGOT, ALP of swiss albino mice inoculated with DLA
 cells.

4.
effect of Cyclea peltata on the invivo antioxidant assay of swiss albino mice inoculated with DLA cells.

5.
effect of Cyclea peltata on the invitro cytotoxicity assay of swiss albino mice inoculated with DLA cells.
REVIEW OF LITERATURE


The review of literature pertaining to the topic “Screening and Evaluation of Anticancer effects of Cyclea peltata using in vivo Model” is presented in the following headings.

ANTICARCINOGENIC EFFECT OF MEDICINAL PLANTS

Elangovan et al. (1994) demonstrated that natural products of flavanoid type like luteolin and quercetin have the power to inhibit the proliferation of cells in human carcinoma of larynx and sarcoma – 180 cell lines.


Tripathi et al. (1997) stated that anthoquinone natural products like rubidanin isolated from alcoholic extract of Rubia cordifolia has demonstrated significant antioxidant activity. It prevented lipid peroxidation induced by ferrous sulphate and t-butylhydroperoxide.


According to Ali and Shuaib (1997) withanolides, the active phytochemicals constituents of Withania somnifera are pharmacologically active compound present in whole plant, are believed to be immunomodulator having anticancer property.


Devi et al. (1996) suggested that mithaterin – ‘A’ of  withanolides showed marked tumour inhibitory action when tested in virto against cells derived from human carcinoma of nasopharynx (KB) it also acted as a mitotic poison arresting the division of cultured larynx carcinoma cells at metaphase and in He la  culture similar to star metaphase.


Kamsteeg et al. (2003) reported that phenoxodiol an isoflavone from soya bean found as a therapy for cervical, ovarian, prostate, renal and viginal cancers and can induce apoptosis through inhibition of anti-apoptotic protein including XIAP and FLIP.


Santibanez et al. (2000) observed that natural products of genistein and curcumin, are found to decrease uPA, thus help to fight against cancer.


Nie et al. (2001) reported that inhibition of oxidative enzyme such as 5‑lipoxygense and 12-lipoxygenase trigger tumour cell apoptosis, reduce tumour cell motility and invasiveness or decrease tumour angiogenesis and growth.


Martinez et al. (2000) opined that phenols and polyphenols, the flavanoids and their derivatives are ubiquitous in plant are antioxidant. They have been associated with the inhibition of artherosclerosis and cancer.


Schubert et al. (1999) studied in the polyphenols extracted from pomegranate (Punica granatum) fermented juice and seed oil showed strong antioxidant activity close to green tea (Theasinensis) and significantly greater than that of red wine (Viti’s verifera) flavanoids extracted from seed oil showed 81 per cent inhibition of soya bean lipoxygenase flavanoids from fermented juice shows 21-30 per cent inhibition of soya bean lipoxygenase.


Li and Lin-Shia (2001) screened that curcumin, is another natural phenol and ingredient of food with antioxidant properties. It is an yellow colouring and flavouring agent in food of Asia. Curcumin is known as anti inflammatory and used for generation in folk medicine. It is potent inhibitor of oxidative enzymes such as lipoxygenase and cycloxygenase, xanthine dehydrodrogenase / oxidize and inducible nitric oxide synthase.


Kim et al. (2008) opined that Allium tuberosum is a known folk medicine. Thiosulfinates from allium reduces the proliferation of cancer cells and induces apoptosis. Thiosulfinates decreases the expression of anti apoptotic protein Bc12 and increases the expression of pro apoptotic protein Bax. It also increased the expression of AIF, a caspase – independent mitochondrial apoptosis factor in RC – 58T/h/#4 cells and induces DNA fragmentation and chromatin condensation. These results indicates that thiosulfinates from allium inhibit proliferation by inducing apoptosis in 58T/h/#4 cells which may be mediated via both caspase – dependent and caspace – independent path ways.


Li et al. (2008) revealed that artesunate, a semi synthetic derivative of artemisinin, a natural product from Artemisia, annua are active against cancer cells by induces apoptosis and necrosis. DNA damage induced by artesunate contribute to its therapeutic effect against cancer cells.


Cochrane et al. (2008) suggested that Annona glabra (pond apple), a tropical tree grow wild in America and Asia, is used in traditional medicine against several human ailments, including cancer. The extract were highly cytotoxic to drug sensitive (CEM) and multi drug resistant leukemia (CEM / VLB) cell lines. The seed extract was more potent than leaf and pulp extract. The cytotoxicity values were significantly lower than that for adriamycin. Treatment of CEM and CEM / VLB cells with seed extract induced apoptosis and necrosis in both sensitive and resistant leukemia cells in a concentration dependent manner.


Pan et al. (2008) conducted studies in ginger, the rhizome of Zingiber officinale is a traditional medicine with anti inflammatory and anti carcinogenic property. 6-shogaol, a ginger extract (1-4-hydroxy-3 methoxy phenyl 4 decen-3-one) inhibit the human cancer cell growth and induces apoptosis in colo 205 cells through modulation of mitochondrial functions regulated by ROS. ROS generation occurs in the early stages of 6-shogoal induced apoptosis, proceeding citochrome ‘C’ release, caspase activation and DNA fragmentation. Upregulation of Bax, Fas and fast as well as down regulation of Bcl-2 and Bcl-X(L) were observed in 6-shogaol treated COLO 205 cells, N‑acetyl cysteine (NAC) but not by other antioxidants suppress 6-shogaol induced apoptosis. The growth arrest and DNA damage (GADD) inducible transcription factor 153 (GADD 153) m RNA and protein is markedly induced in a time and concentration dependent manner in response to 6-shogaol.


Middleton et al. (2000) observed that natural products discovered from medicinal plants have played an important role in the treatment of cancer. Various studies indicate that medicinal plants contains a wide variety of natural antioxidants such as phenolics, flavanoids and tannis which posses more potent antioxidant activity than common dietary plants. Compounds responsible for antioxidant activity can be isolated and used for prevention and treatment of free radicals related disorders.


Buyukokuroglu et al. (2001) stated that antioxidants have been reported to prevent oxidative damage caused by free radical, it can interfere with the oxidation process by reacting with free radicals, chelating agents, catalytic metals and also by acting as oxygen scavenger.


According to Schuler (1990) by triggering the free radicals by antioxidants of plants, cell escaped from the attack of free radicals with DNA, damaging and changing its sequences causing errors in protein synthesis. Recently there has been an upsurge of interest in the therapeutic potential of plants, as an oxidant in reducing free radical inducing injury. Although several synthetic antioxidants such as butylated hydroxyamisole (BHA) and butylated hydrotoluene (BHT) are commonly available but are quiet unsafe and their toxicity is a problem. The natural antioxidants like flavanoids, phenolicks from tea, wine, fruits, vegetables and spices are already exploited commercially either as antioxidant additive or as nutritional supplement.


Chu et al. (2000), Koleva et al. (2002), Mantle et al. (2000) and Oke et al. (2002) opined that many other plants species have been investigated in the search for novel antioxidant.


Delanty et al. (2000) screened that plants like gooseberry, orange and citrus fruits are reported to have rich in vitamin ‘C’, are good free radical scavengers, hence therapy using free radical scavengers, antioxidants have potential to prevent delay or ameliorate many of the disorders.


According to Hughes (2000), the dietary intake of antioxidant plays an important role in the protection of human organisms against free radicals. Many clinical and epidomological studies show a connection between the antioxidant activity of the substance present in the diet and prevention from such diseases as cardiovascular or carcinogenisis.


Verpoorter et al. (1999) noted that native medicinal plants offer excellent source of natural antioxidants, bioactive compounds to be employed as dietary supplement or antioxidant for food industry. Antioxidants are secondary metabolites and their contents in plants depend on varied stress conditions of vegetations.


According to Frankel (1995) flavanoids are a group of polyphenolic compounds with known properties, which include free radical scavenging inhibition of hydrolytic and oxidative enzymes and anti-inflammatory action.


Ramakrishna et al. (2001) noted, the scientists are now developing newer drugs by using the natural basic skeleton of an isolated component that targets the unique makeup mechanism of cancer cells. A number of natural products have been studied still now for anti cancer activity on various experimental models.


Honardus et al. (1990) observed that triterpenoids and iridoid glucosides possess anti cancer property.


Steinmetz et al. (1994) analysed, garlic has shown significant therapeutic effect in cancers of the stomach and the intestines. The Chinese academy of medical sciences has reported inverse relationship between garlic consumption and incidence of the stomach cancer.


According to Milner (1996), Allium sativum (garlic) inhibits genesis as well as growth of cancer by enhancing activity of the natural killer cells and the macrophages. Studies have revealed that Allium sativum increases count of the suppressor T cells and makes the lymphocytes more cytotoxic to cancerous cells. Allium sativum also inhibits metastases by preventing adhesion of the circulating cancerous cells to the blood vessels. The garlic extract protects DNA from the damaging effect of carcinogens, increases activity of detoxifying enzymes, speeds up excretion of chemical carcinogens and enhances immunity of the body. The garlic extract is found to inhibit growth of many cancers including those of the breast, bladder, skin, colon, oesophagus, stomach and the lung.


Pecere et al. (2000) suggested that aloe vera contains aloe-emodin, which activates the macrophages to fight cancer. Aloe vera also contains acemannan, which enhances activity of the immune cells against cancer.


According to Dreosti (1996) Camellia sinensis (green tea) contains poly phenolics which are known to possess antimutagenic and anticancer activity. Some evidence suggests that tea has a protective effect against stomach and colon cancers.


According to Bruneton (1993) Catharanthus roseus (vinca rosea) contains vinca alkaloids, which were the first phytoconstituents ever to treat cancer. Intense work on catharanthus roseus, a folklore hypoglycaemic drug led to isolation of more than 70 dimeric indole alkaloids, which include vinblastine, vincristine (leurocrystine), alstonine, ajmalicine and reserpine. Vinca alkaloids execute anticancer effect by binding to the tubulin (microtubule protein) thereby breaking down the microtubules, thus inhibiting formation of mitotic spindle in the metaphase that arrests division of the cancerous cells. Although structurally closely releated, vinblastine and vincristine have significant difference in their clinical utility. Vinblastine is used in the treatment of Hodgkin’s disease, non-Hodgkin’s lymphoma and cancers of the kidney and the testis. Vincristine is usually given in combination with other anticancer agents to treat acute lymphocytic leukemia, wilm’s tumour, neuroblastoma, rhabomyosarcoma, Ewing’s sarcoma, lymphoma and cancers of the breast, lung, bladder and the cervix.


Kantrajian et al. (2000) opined that Chlorella pyrenoidosa contains a very effective detoxifying agent, known as lysine. Chlorella pyrenoidosa also contains high content of albumin that neutralizes free radicals. Chlorella pyrenoidosa protects the body from cancer.


Nagabhushan and Bhide (1992) observed that Combretum caffrum contains combretastin, which has been isolated recently. Combretastatin executes its therapeutic action against cancer by inhibiting blood supply to the tumour. Comptothecin is a pyridoindole (quinoline) alkaloid, which is isolated from seeds of Camptotheca acuminata.


According to Kleijnen and Knipschild (1992) and Tyler (1994), Ginkgo biloba contains Ginkgolide – B, which protects the body against cancer. It inhibits growth of cancer by regulating activity of the platelet – activating factor. A recent study done on the workers of nuclear power station at Chernobyl in Russia has shown that ginkgo biloba protects the DNA from damaging effects of nuclear radiation.


Ambasta (2000) assessed the liquorice plant contains about eight per cent of glycoside called glycyrrhizin. Glycyrrhizin specifically reduces the activity of two enzymes that break down prostaglandin E. liquorice shows anti-intective and anticancer properties. In laboratory and animal studies, it have stopped or slowed the growth of certain bacteria, fungi, and parasites. Chemicals derived from liquorice have shown anticancer activity in animal studies and in laboratory cultures of human cancer cells. Additionally, true liquorice may have some ability to improve functioning of the immune system.


Lampe et al. (1994) suggested that the urinary excretion of lignans is reduced in women with breast cancer, whereas the consumption of flax seed powder increases urinary concentration of lignans several folds.


Yun and Choi (1995) opined that ellipticine and q-methoxy ellipticine are pyridocarbazole (monomeric indole) alkaloids that have been isolated from Ochrosia elliptica, which acts as potent anticancer agent. Ellipticine and its derivatives are used to treat cancers of the breast and the kidney. Lipophilic derivatives of ellipticine act by binding to the DNA.


Cragg et al. (1993) observed that ginseng inhibits growth of cancer by interfering with the DNA synthesis. Panax ginseng contains several active constituents, the main active ingredients in ginseng root are thought to be a family of six Triterpene saponins called ginsenosides.


Jeena et al. (1999) noted that panax ginseng contains active constituents that  may help reduce cancer risk include flavanoids, polysaccharides and polyacetylenes, essential oils, phytosterols, amino acids, peptides, vitamins and minerals.


Romerojimenez et al. (2005) conducted studies an in vitro study showed withanolides from Mithania somnifera inhibited growth in human breast, central nervous system, lung and colon cancer cell lines comparable to doxorubicin.


Nadkarni (2002) and Kokate et al. (2006) screened that Zingiber officinalis (ginger) rhizomes offer a rich package of gingerols-phenolic antioxidants that possess pronounced anti-inflammatory activity that inhibit various cancers. Ginger also contains curcumin, which assists in the elimination of cancer causing substances from the body. The anticancer properties of ginger are attributed to the presence of certain pungent vallinoids, viz, (6)-gingerol and (6)-paradol, as well as some other constituents like shogaols, zingerone etc. A number of mechanisms that may be involved in the chemo preventive effects of ginger and its components have been reported from the laboratory studies in a wide range of experimental models.


Agarwal (1996) and Banerjee et al. (2003) and Khanum et al. (2004) opined, for centuries, the garlic is used as a medicinal herb. It is having wide range of medicinally important properties like, antimutagenic, anticancer, anti-inflammatory, antihypertensive, antimicrobial, antifungal, antidote, hepatoprotective, hyperglycemic immuno modulation etc.


Defeudis et al. (2003) and Takeoka and Dao (2003) noted that, plant derived natural products such as flavanoids, terpenoids and steroids etc have received considerable attention in recent years due to their diverse pharmacological properties including antioxidant and antitumour activity.


Minnotti et al. (2004) suggested that, the anthracycline drug doxorubicin is known to have a broad spectrum as well as high antineoplastic activity and is one of the most effective and widely used anticancer drugs.


Tapsell et al. (2006) assessed that herbal remedies are natural products derived from plants and plant extracts that have been traditionally used to treat various diseases or to promote general health.


Chitra et al. (2009) observed that the study revealed that the EVM (vitex negundo – family : Verbenaceae), showed significant antitumour activity in tested animal models. The EVM was found to be cytotoxic to mouse lung fibroblast (L-929) cells in long term chemosensitive cytotoxic assay.


According to Raju (2000) the plant Plumeria alba. L (family : Apocynaceae) has been used in the Indian system of medicines for various ailments. The milky sap of the stem and leaf is applied to skin diseases such as herpes, scabies and ulcers.


Kohli et al. (2004) suggested that Curcuma longa (CL) (family :  Zingiberaceae), known as haldi in India and turmeric in English, has demonstrated a wide spectrum of therapeutic effects such as anti-inflammatory, antioxidant, antimutagenic, antitumour, antifungal, antiviral, antibacterial, antispasmodic and hepatoprotective. Recently its potential utility in Acquired Immune Deficiency Syndrome (AIDS) was demonstrated.


Archana and Namasivayam (2000) opined that Ocimum sanctum (OS) (family : Labiatae) contains a volatile oil consisting of about 70 per cent eugenol as well as methyl eugenol and caryophyllene. Other constituents with likely pharmacological activity include the triterpenoids ursolic acid, rosmarinic acid, oleanic acid, flavanoids apigenin and luteolin, alkaloids saponins, phenylpropane glucosides and tannins. The seeds contain a fixed oil containing five fatty acids including about 17 per cent linolenic acid and just over 50 per cent linoleic acid.


Samson et al. (2006) and Adhvaryu et al. (2007) assessed that Ocimum sanctum (OS) has numerous pharmacological activities like hypoglycemic, antistress, immunomodulatory, analgesic, antipyretic, anti-inflammatory, antiulcerogenic, antihypertensive, CNS depressant hepatoprotective, chemopreventive, radioprotective, antitumour and antibacterial properties.

Therapeutic Uses of Cyclea peltata

According to Changkija and Sapu (2000) studied in a group of Asian indigenous people (Nagas) use this plant for fighting against evil spirits.


Begum and Nath (2000) suggested that Cyclea peltata is reported to be used for skin diseases such as allergies, burns, cuts, wounds, inflammation, leprosy, leucoderma, scabies, small pox and certain Sexually Transmitted Diseases (STD).


Christina et al. (2002) reported that the roots of Cyclea peltata have been tested for inhibitory properties on nephrolithiasis in rats, induced by treating with one per cent ethylene glycolated water for 35 days.


Dahanukar et al. (2000) opined that the Research Organization for Oriental Traditions and Sciences (ROOTS) in India shows Cyclea peltata as one of the ingredients in an ayurvedic preparation called diabe drink to manage diabetes mellitus. A review article on medicinal plants and natural products by Dahanukar et al. (2000) explains the CNS activity of Cyclea peltata along with 25 natural products form Nilgiri hills in India.


Villar et al. (1984) and Alarcon et al. (1994) revealed that acute oral toxicity studies divulged that the hydro-alcoholic extract of C. peltata is non-toxic and safe at 2 g/kg, 6. wt. through oral route. The flavonoids are also known as a naturally occurring compounds having gastro protective effect.


Yesilada and Gurbuz (2003) stated that preliminary phytochemical analysis reveals that the extract shows the presence of saponins which have been shown to possess anti-ulcer activity in several experimental ulcer models.


Saito et al. (1989) reported that the protective activities of these saponins may be due to the activation of mucous membrane protective factors, inhibition of gastric secretion volume and acid secretion


Borrelli and Izzo (2000) studied in several mechanisms have been proposed to explain their biological effects. Including increase of mucosal prostaglandin content, decrease of histamine secretion from mast cells, inhibition of acid secretion and inhibition of helicobacter pylori growth. In addition, flavonoids have been found to be tree radical, scavengers, free radical play an important role in ulceractive and erosive lesions of the gastrointestinal tract.

Anticarcinogenic Effect of Cyclea peltata

Re et al. (1999) reported that the free radical scavenging ability was determined using ABTS radical cation declorization assay.


Rastogi and Mehrotra (1999) opined that the percentage inhibition for ethanol and water extracts of C. peltata root was found to be 90.71 and 70 respectively. The roots of C. peltata were reported to contain the alkaloids D‑tetrandrine and DL-tetrandrine.


Ng et al (2006) stated that bisbenzylisoquino line alkaloid is well known to possess antioxidant activity.


Kirana and Srinivasan (2010) revealed that C. peltata decreased the elevated levels of TNF – a in type – 2 diabetic rats, this shows that C. peltata roots was also shown to possess an anti-inflammatory effect.


Kupchan et al. (1962) reported that five bisbenzyl isoquinoline alkaloids were isolated from C peltata Diels and named as cyclea peltine, cyclea nurine, cyclea drine, cyclea curine, cycleahomine chloride.


Guinaudeau et al. (1993) reported two new bisbenzyl isoquinoline alkaloid namely 2 norlimacine and cyclea barbatine along with some known alkaloids like tetran drine-2-beta-N-oxide, berbamunine, repandine, cyclea norine, daphanandrine, curine, cocularine and N-methylcocularine from Cyclea peltata.

Lin et al. (1992) worked on some of these alkaloids for their cytotoxic and antimalarial properties.


Lai et al. (1993) isolated two naturally occurring head to tail bisbenzyl isoquinoline-N-oxides form cyclea sutchunesis and named as insularine-2’ (-N-oxide and insularine 2-(, 2’-( N, N-dioxide on the basis of spectral analysis. They also isolated cycleanine, isocycleanine. D-isochododendrine and sutchuensine form the roots. The latter two alkaloids were epimers of the former two alkaloids and they are examples of bisbenzyl alkaloids with two diaryl ether bridges in between C-8, C-12 and C-12, C-7.
MATERIALS AND METHODS

PLANT MATERIAL

The plant Cyclea peltata was collected in August 2011 from Agricultural University, Mannuthy, Thrissur, Kerala. India and identified by the botanical survey of India, Howrah, India. A voucher specimen (P/CP/8/2011) was retained in our laboratory for further reference.

PREPARATION OF PLANT POWDER

The plant Cyclea peltata was cleaned, shade dried and powdered in a mechanical grinder. The powdered material was extracted with ethanol using soxhlet apparatus.

SOXHLET EXTRACTION

Ten gram of the Cyclea peltata powder was weighed using an electrical balance (Denver 210) and made into five packets using xerohaze filter paper (10 A grade SD’s) soxhlet extraction of powdered Cyclea peltata were carried out to obtain their extracts. Ethanol and water were used as solvents for soxhlet extraction in the increasing order of polarity. The distillation process was carried out at a low temperature of 40(C. After evaporation of solvents corresponding residues were obtained and stored in the refrigerator for further use.
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FIGURE – 1

A VIEW OF Cyclea peltata PLANT WITH ROOT
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FIGURE – 2

Cyclea peltata POWDERS
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FIGURE – 3

SOXHLET APPARATUS
PREPARATION OF EXTRACTS

100 mg of soxhlet extract was dissolved in 2 ml of Dimethyl Sulfoxide (DMSO) and then mixed with 100 ml distilled water and this formed 1000 ppm solution. From the stock solution, solutions of required concentrations were prepared and used in this study.


The extract was filtered and concentrated in vacuo and kept in a vacuum desiccator for complete removal of solvent. The yield was 11.49 per cent W/W with respect to dried powder. Aqueous suspension of Cyclea peltata was prepared using two per cent (V/V) ethanol and used for the treatment.

ANIMALS USED

Healthy Swiss albino mice (20 + 2 g) were used for the study. The animals were kept in polypropylene cages with saw dust bedding and maintained under standard laboratory conditions. Rodent pellet diet were purchased from Bangalore, India and water were given ad libitum. The mice were acclimatized to laboratory condition for one week before commencement of experiment. The experiments were performed based on animal ethics guidelines of University Animals Ethics Committee.

ACUTE TOXICITY STUDY

Healthy Swiss albino mice  (20 + 2 g) of male sex, starved overnight were divided into five groups (n = 4). Group I – IV animals were orally fed with EECP in increasing dose levels of 0.5, 1.0, 1.5 and 2.0 g/kg b. wt while group V (untreated) served as control. The animals were observed continuously for first 2 h for any gross change in behavioural, neurological and autonomic profiles or any other symptoms of toxicity and mortality if any, and intermittently for the next 6 h and then again after 24 h, 48 h and 72 h for any lethality or death. One-tenth and one-fifth of the maximum safe dose of the extract tested for acute toxicity were selected for the in vivo experiment.

TUMOUR CELLS

Dalton’s Lymphoma Ascites (DLA) cells were obtained from Amala Cancer Centre, Thrissur, Kerala, India. The DLA cells were maintained in swiss albino mice, by intraperitoneal (i. p) transplantation on every 9th days. The ascitic fluid was collected by syringe and the tumour cell count was performed in a Neubauer hemocytometer and 2 x 107 cells / ml were obtained by dilution with Phosphate Buffer Saline (PBS). Tumour cell suspension showing more than 90 per cent viability (checked by trypan blue dye (0.4 %) exclusion assay) was used for transplantation.

EXPERIMENTAL PROTOCOL

Healthy swiss albino male mice were weighed and divided into five groups (n = 12). DLA cells (2 x 106 cells / mouse) were injected i. p, to each mouse of each group except normal saline group. This was taken as day 0. Extract and reference drug (5-fluorouracil) treatment were continued for subsequent 9 days starting from day 1, on 10th day, 24 h after the last dose six mice were sacrificed from each group and the rest were kept for the life span study of the tumour hosts. After sacrificing the animals, blood was collected to evaluate the hematological and biochemical parameters. Liver tissue was collected from the animals for the evaluation of in vivo antioxidant status.


The groups and the design of the experiment were as follows

Group I
:
DLA (2 x 106 cells / mouse) + 2 per cent pbs (5 ml / kg b. wt, i.p)

Group II
:
2 per cent ethanol (5 ml / kg b. wt, i.p)

Group III
:
DLA (2 x 106 cells / mouse) + 5-fluorouracil (20 mg / kg b. wt, i.p)

Group IV
:
DLA (2 x 106 cells / mouse) + EECP (200 mg / kg b. wt, i.p)

Group V
:
DLA (2 x 106 cells / mouse) + EECP (400 mg / kg b. wt, i.p)


Antitumour activity EECP was assessed by observation of changes with respect to the following parameters.

TUMOUR GROWTH RESPONSE

The effect of EECP on tumour growth and hosts’ survival time were examined by studying the following parameters such as tumour volume, packed cell volume, tumour cell count, viable tumour cell count, nonviable tumour cell count, median survival time and increase in life span.

TUMOUR VOLUME AND PACKED CELL VOLUME

The mice were dissected and the ascitic fluid was collected from the peritoneal cavity. The volume was measured by taking it in a graduated centrifuge tube. Packed cell volume was determined by centrifuging the ascetic fluid at 1000 rpm for 5 min.

TUMOUR CELL COUNT

The ascetic fluid was taken in a WBC pipette and diluted 100 times. Then a drop of the diluted cell suspension was placed on the neubauer counting chamber and the numbers of cells in the 64 small squares were counted.

VIABLE AND NON VIABLE TUMOUR CELL COUNT

The cells were then stained with trypan blue (0.4 per cent in normal saline) dye. The cells that did not take up the dye were viable and those which took the stain were nonviable. These viable and nonviable cells were counted.

PERCENTAGE INCREASE IN LIFE SPAN

The effect of EECP on tumour growth was monitored by recording the mortality daily for 6 weeks and percentage increase in life span (% IMST) was calculated. An enhancement of life span by 25 per cent or more was considered as effective antitumour response.


IMST (%) = (median survival time of treated group / median survival time of control group) – 1) x 100 Median Survival Time (MST) = (Day of first death + Day of last death).

HEMATOLOGICAL STUDIES

RBC, WBC counts and estimation of hemoglobin was done by standard procedures from the blood obtained intracardially.

HEMOGLOBIN ESTIMATION

0.1 ml of heparinized blood was taken in sahli’s hemoglobinometer and diluted with 0.1 N HCl until the colour matched with standard. The reading was then taken from the graduated cylinder and expressed as g / 100 ml of blood.

COUNTING OF ERYTHROCYTES

The blood sample was diluted (1 : 200) with the diluting fluid using thoma pipette. After vigorous mixing, a drop of resultant mixture was discharaged under the cover glass of neubaur hemocytometer and the corpuscles were allowed to settle for three minutes. The number of erythrocytes in 80 small squares was counted under light microscope. The number of cells in 1 cu mm of undiluted blood was calculated.

TOTAL COUNT OF LEUKOCYTES

Blood was diluted 1 : 20 with a diluting fluid. The neubauer hemocytometers were filed with the mixture and the number of cells in four corner blocks (each block subdivided into 16 squares) was determined and the total leukocyte count per cu mm of blood was calculated.

BIOCHEMICAL ESTIMATION

Blood samples were collected from the animals intra-cardially and serum was separated for the biochemical estimations of serum glutamic pyruvate transminase (SGPT), serum glutamic oxaloacetate transminase (SGOT) and alkaline phosphatase (ALP).

IN VIVO ANTIOXIDANT ASSAY

The antioxidant assay was performed with liver tissue and evaluation was carried out by measuring the level of lipid peroxidation and the amount of enzymatic and nonenzymatic antioxidant system by the methods of luck and Ell man respectively.

ASSAY FOR IN VITRO CYTOTOXICITY

The in vitro short term cytotoxicity of EECP was assayed using DLA cell lines. Briefly 1 x 106 viable cells of DLA cell line, suspended in 0.1 ml of Phosphate Buffered Saline (PBS) (0.2 m. PH 7.4) with various concentrations of extract (100 – 800 (g / ml) and phosphate buffer saline in a final volume of 1 ml were incubated at 37(C for 30 minutes. Cell suspension in phosphate buffer saline without extract served as control. After the incubation, the viability of the cells was determined using try pan blue by the method of Boyse et al. (1964). The percentage of cytotoxicity was determined by calculating inhibition and IC​ 50 value.

STATISTICAL ANALYSIS

Values were presented as mean + S.E.M data were statistically evaluated by one-way analysis of variance (ANOVA) followed by post hoc. Dunnett’s test using SPSS software. P < 0.05 was considered as statistically significant and P < 0.01 as highly significant.
RESULTS


The results obtained in the present study entitled “SCREENING AND EVALUATION OF ANTICANCER EFFECTS OF Cyclea peltata USING in vivo MODEL” is given under the following headings : 

1.
EFFECT OF EECP ON in vitro DLA CELL LINES


In vitro study, cell suspension in phosphate buffer saline without extract served as control. After the incubation the viability of the cells was determined as 200 (g/ml = 20 per cent inhibition, 400 (g/ml = 50 per cent inhibition, 600 (g/ml = 65 per cent and 800 (g/ml = 80 per cent of inhibition expressed by the action of extract, so 20 per cent and 50 per cent of inhibition such as 200 and 400 (g/ml was selected for further treatment of this study. The percentage of cytotoxicity was determined by calculating percentage inhibition and LC50 value.


In the in vitro cytotoxicity study, EECP showed direct cytotoxicity on the DLA cell line, in a concentration dependent manner in the dose range of 200 – 800 (g/ml, as was revealed in Figure – 4 and the IC50 value were found to be 400 (g/ml. 


Table  1.  Effect of Ethanol Extract of Cyclea peltata (EECP) on in vitro DLA Cell Lines

	EECP concentration mcg / ml
	% Inhibition

	200
	20

	400
	50

	600
	65

	800
	80


Values are mean + S.E.M., ; where n = 4

FIGURE – 4

A VIEW OF in vitro WELLS
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FIGURE – 5

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON in vitro DLA CELL LINES
Table  2.  Effect of Ethanol Extract of Cyclea peltata (EECP) on Tumor Growth Response of DLA Bearing Mice

	Groups
	Ascitic tumor volume (ml)
	Packed cell volume (ml)
	Tumor cell viable cell count
	Count (x 107 / ml) non-viable cell count
	Total cell count (x 107 / ml)

	DLA control
	4.48 + 0.34293
	2.15 + 0.1472
	13.98 + 2.603388
	0.24 + 0.17049
	14.24 + 1.82211

	Ethanol control
	4.34 + 0.32619
	2.05 + 0.21213
	13.88 + 3.08113
	0.14 + 0.03266
	14.14 + 1.8221

	5-fluorouracil 20 mg / kg
	0.81+ 0.25729
	0.38 + 0.12754
	4.13 + 0.80453
	2.73 + 0.1631
	6.88 + 0.88423

	EECP 200 mg / kg
	1.80 + 0.29439
	0.58 + 0.2239
	6.90 + 1.68721
	0.96 + 0.32125
	7.88 + 1.66661

	EECP 400 mg / kg
	1.02 + 0.0432
	0.30 + 0.1472
	4.23 + 0.60542
	2.52 + 0.7073
	6.7 + 0.98319


Values are mean + S.E.M. ; n = 4 in each group. Drug treatment was done for 9 days. P < 0.01 for treated groups Vs DAL control group where the significance was performed one way ANOVA followed by post-hoc Dunnett’s test. 

FIGURE – 6

EXPERIMENTAL SET UP
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GROUP SET UP – TOP VIEW

FIGURE – 7

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata ON TUMOR GROWTH RESPONSE OF DLA BEARING MICE BEFORE AND AFTER TREATMENT
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FIGURE – 8

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON ASCITIC TUMOR VOLUME
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FIGURE – 9

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON PACKED CELL VOLUME
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FIGURE – 10

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON VIABLE CELL COUNT
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FIGURE – 11

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON NON-VIABLE CELL COUNT

2.
EFFECT OF EECP ON TUMOR GROWTH RESPONSE OF DLA BEARING MICE


In acute toxicity study, EECP did not show any toxic effect upto the dose of 2 g/kg b.wt, accordingly 200 and 400 mg/kg b.wt. were taken as low and high dose of EECP for the experiment.


In case of tumor growth response study, EECP treatment significantly reduced tumor volume, packed cell volume and viable cell count compared to those of DLA control mice, while non viable cell count were found to be increased significantly in the treated groups. These results were summarized in Table – 2. 

Table  3.  Effect of Ethanol Extract of Cyclea peltata (EECP) on Prolongation of Life Span of DLA Bearing Mice

	Groups
	MST (days)
	IMST (%)

	DLA control
	19.30
	-

	Ethanol control
	20.30
	19.23

	5-fluorouracil 20 mg / kg
	33.98
	74.34

	EECP 200 mg / kg
	38.00
	65.21

	EECP 400 mg / kg
	40.00
	73.90


MST :Median Sruvival Time ; % IMST ; % increase in MST = [(T/C) – 1] x 100 where T is median survival time of treated group and C that of control group. 

FIGURE – 12

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata (EECP) ON PROLONGATION OF LIFE SPAN
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FIGURE – 13

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON MEDIAN SURVIVAL TIME

3.
EFFECT OF EECP ON PROLONGATION OF LIFE SPAN OF DLA BEARING MICE


In life span study, the median survival time for the control group was 19.3 days whereas it was 38 and 40 days for low dose and high dose of EECP treated groups. The median survival time for the group treated with standard drug 5-Fu was 33.98 days. Increase in life span at low dose and high dose of EECP treated groups (65.21% and 73.90% increase) as well as for the standard drug treated group (74.34%) were found to be significant with respect to the DLA control mice and it reflects the antitumor property of the extract EECP. These results were summarized in Table – 3. 

Table  4.  Effect of Ethanol Extract of Cyclea peltata (EECP) on Haemtological Parameters of DLA Bearing Mice

	Groups
	Hb g %
	RBC 106 / mm3
	WBC / mm3

	Normal mice 
	11.4 + 1.67531
	10.84 + 2.01001
	5,500 + 1080.12345

	DLA control
	3.44 + 0.802
	5.1 + 0.86023
	43,848 + 3720.42148

	Ethanol control
	8.6 + 1.70489
	6.2 + 0.90921
	34,120 + 2946.22923

	5-fluorouracil 20 mg / kg
	11.2 + 1.46969
	8.20 + 0.90921
	24,480 + 1947.03193

	EECP 200 mg / kg
	9.2 + 0.90921
	8.82 + 0.74315
	26,580 + 1828.07731

	EECP 400 mg / kg
	10.4 + 1.64114
	9.90 + 1.09848
	17,530 + 1798.85149


Values are mean + S.E.M. ; n = 4 in each group. Drug treatment was done for 9 days. DLA control group Vs. normal control group, P < 0.01, Treated Vs DLA control group, P < 0.01 where the significance was performed by one way followed by post hoc Dunnett’s test. 
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FIGURE – 14

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON HAEMOGLOBIN ESTIMATION
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FIGURE – 15

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON RED BLOOD CORPUSCLES COUNT
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FIGURE – 16

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON WHITE BLOOD CORPUSCLES COUNT

4.
EFFECT OF EECP ON HEMATOLOGICAL PARAMETERS OF DLA BEARING MICE


Administration of EECP significantly reduced WBC count in both the groups V and VI with respect to that of DLA control group. RBC count and haemoglobin content, which were decreased after DLA inoculation were found to be significantly restored to the normal levels in the animals treated with EECP of both 200 and 400 mg/kg b.wt. as well as standard drug 5-Fu. The results (Figures – 14, 15 and 16) implies the protective role of EECP on the hematological profile of DLA bearing mice. 

Table  5.  Effect of Ethanol Extract of Cyclea peltata (EECP) on Biochemical Parameters of DLA Treated Mice

	Groups
	SGPT (IU / L)
	SGOT (IU / L)
	SALP (IU / L)

	Normal mice 
	108.00 + 15.34058
	95.77 + 1.18471
	57.48 + 4.24393

	DLA control
	227.68 + 22.21
	208.52 + 6.95994
	147.12 + 1.84036

	Ethanol control
	102.00 + 14.2361
	93.75 + 2.27303
	55.46 + 4.05001

	5-fluorouracil 20 mg / kg
	96.20 + 2.97349
	92.36 + 2.03817
	52.44 + 1.57725

	EECP 200 mg / kg
	167.90 + 13.56233
	118.55 + 8.54059
	70.48 + 1.41619

	EECP 400 mg / kg
	144.00 + 14.96663
	93.50 + 2.01039
	58.00 + 2.58199


Values are mean + S.E.M. ; n = 4 in each group. Drug treatment was done for 9 days. DLA control group Vs. normal control group, P < 0.01, Treated Vs DLA control group, P < 0.01 where the significance was performed by one way followed by post hoc Dunnett’s test. 


[image: image27.png]SGPT (IU/L)

250
230
210
190
170

150
130
110
90
70

50

Normal DLA control Ethanol 5-flurouracil EECP (200  EECP (400
control (20 mglkg) mglkg) mglkg)

Groups




FIGURE – 17

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON SERUM GLUTAMIC PYRUVATE TRANSMINASE (SGPT) ESTIMATION
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FIGURE – 18

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata ON SERUM GLUTAMIC OXALOACETATE TRANSAMINASE (SGOT) ESTIMATION
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FIGURE – 19

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON SERUM ALKALINE PHOSPHATASE (SALP) ESTIMATION

5.
EFFECT OF EECP ON BIOCHEMICAL PARAMETERS OF DLA TREATED MICE


Biochemical estimation as shown in Table – 5 indicates the elevated level of liver functional enzymes in serum in DLA treated group with respect to normal animals, while these were significantly reduced to near normal value in the drug treated groups.

Table  6.  Effect of Ethanol Extract of Cyclea peltata (EECP) on Antioxidant Status of DLA Bearing Mice

	Groups
	LPO (nM / mg wet tissue)
	GSH ((g / mg wet tissue)
	CAT ((M of H2O2 decomposed / min / mg wet tissue)

	Normal mice 
	90.0 + 4.39697
	40.0 + 2.16025
	80.0 + 3.91578

	DLA control
	290.0 + 15.81139
	22.0 + 3.74166
	30.0 + 2.16025

	Ethanol control
	92.0 + 5.59762
	28.0 + 2.58199
	48.0 + 2.16025

	5-fluorouracil 20 mg / kg
	96.0 + 2.58199
	30.0 + 3.16228
	72.0 + 4.32049

	EECP 200 mg / kg
	165.0 + 7.25718
	25.0 + 1.63299
	60.0 + 3.16228

	EECP 400 mg / kg
	114.0 + 7.11805
	40.0 + 1.82574
	78.0 + 4.76095


LPO – Lipid peroxide ; GSH – Reduced Glutathione ; CAT – Catalase. Values are mean + S.E.M. ; n = 4 in each group. Drug treatment was done for 9 days. DLA control group Vs. normal control group, P < 0.01, Treated Vs DLA control group, P < 0.01 where the significance was performed by one way followed by post hoc Dunnett’s test. 


[image: image30.png]LPO (nM/ mg wet tissue)

290
270
250
230
210
190
170
150
130
110

90

70

50

Normal
control

DLA control

Ethanol  5-flurouracil
(20 mgtkg)

Groups

EECP (200
malkg)

EECP (400
malkg)




FIGURE – 20

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON LIPID PEROXIDATION (LPO) ASSAY
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FIGURE – 21

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON REDUCED GLUTATHIONE (GSH) ASSAY
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FIGURE – 22

EFFECT OF ETHANOL EXTRACT OF Cyclea peltata
ON CATALASE (CAT) ASSAY

6.
EFFECT OF EECP ON ANTIOXIDANT STATUS OF DLA BEARING MICE


The level of lipid peroxide in liver tissue (expressed as nM lipid peroxide/mg of wet liver tissue) were significantly increased in DLA control mice when compared to normal control animals. After administration of EECP (200 and 400 mg/kg b.wt), lipid peroxide levels were significantly reduced when compared with DLA control mice. Similarly, reduced glutathione level which was GSH level which was reduced in DLA control group was restored to the near normal values by treatment with EECP as well as 5-Fu. In DLA control, significant reduction in antioxidant enzyme catalase activity which was significantly improved by the treatment with EECP, as were observed in standard drug treated mice in group VI as well.


Figures – 20, 21 and 22 illustrates the effects of EECP on the antioxidant status of DLA bearing mice. 

DISCUSSION


Natural products of folk medicine have been used for centuries in every culture throughout the world. Scientists and medical professionals have shown increased interest in this field as they recognized the true health benefits of these remedies. While searching for food, the ancient found that some foods had specific properties of relieving or eliminating certain diseases and maintaining good health. It was the beginning of herbal medicine.


For thousands of years, cultures around the world have used herbs and plants to treat illness and maintain health. Many drugs prescribed today in modern medicinal system are derived from plants. Herbs and plants are valuable not only for their active ingredients but also for their minerals, vitamins, volatile oils, glycosides, alkaloids, acids, alcohols, esters etc. 


Complementary and alternative medicine (CAM) can be defined as any treatment used in conjugation (complementary) or in place of (alternative) standard medical treatment. In alterative medicine, medicinal plant preparations have found widespread use particularly in the case of diseases not amenable to treatment by modern method (Majumdar et al., 2008). 


The worldwide upsurge use of the herbal preparation and medicinal plants with its isolated active compounds has provided one of the most importance sources for pharmaceutical industry for lead compound. Furthermore, over a 100 new products are in clinical development, particularly as anticancer agents and anti-infectives (Hafidh et al., 2009).


Ayurveda – a science of health and longevity has tried many herbal as well as Rasayana remedies with varying degree of success, but its main significance lies in its preventive approach. Hartwell has collected data, about 3000 plants, which possess anti-cancer properties and subsequently been used as potent anti-cancer drugs (Balachandran and Govindarajan, 2005). 


Recently, a greater emphasis has been given towards the researches on complementary and alternative medicine that deals with cancer management. Plants have long history of use in the treatment of cancer (Mukherjee et al., 2001) and Mudhuri and Pandey, 2009).


An extremely promising strategy for cancer prevention today is chemoprevention, which is defined as the use of synthetic or natural agents (alone or combination) to block the development of cancer in humans. Plants, vegetables and herbs used in the folk and traditional medicine have been accepted. Currently as one of the main source of cancer chemoprevention drug discovery and development (Abdullaev, 2001). 


Plant derived natural products such as flavonoids, terpenoids and steroids etc. have received considerable attention in recent years due to their diverse pharmacological properties including antioxidant and antitumor activity (Defeudis et al., 2003 and Takeoka and Dao, 2003). 


The present observed agrees with the report of Guruvayoorappan and Kuttan (2007) who stated that “An alcoholic extract of Biorhythms sensitivum for anti-tumor activity could inhibit the solid tumor development on mice induced with Dalton’s Lymphoma Ascites (DLA) cells and increase the life span of mice bearing Ehrlich Ascites Carcinoma (EAC) tumors. 


Similar studies were conducted by Mark et al. (2005) who observed that extract of 12 Chinese medicinal herbs such as Anemarrbena asphodeloides (root), Artemisia argyi (leaf), Commiphora myrrh (Resin), Duchesnea indica (Aerial plants), Gleditsia sinessis (fruit), Ligustrum (fruit), Rheumpalmatum (root and rhizome), Rubia cordifolia (root), Salvia chinesis (aerial parts), Scutellaria barbata (aerial parts), Uncaria rhychopylla (stem), Vaccaria segetails (seed) showed anticancer effects in vitro and these effects were markedly greater on cancer cells compared with normal cells. 


Similar studies were carried out by Lee et al. (2004) who reported the anticancer activity from Platycodon grandiflorum was proved and established. The present observation agrees with the report of Rosangkenia et al. (2004) who stated that the methanol extract of stem bark of Dillenia pentagons appears to be more active against Dalton’s lymphoma. 


The present study falls in line with the study of David et al. (2011) who observed that Cyclea peltata Hoor. F. and Thomson, belongs to the family menispermaceae commonly known as ‘paatha’ is a climbing shrub found throughout south and east India. In India traditional medicine the tuberous roots are also used to treat jaundice, stomachache, fever and asthma. Their study deals with the microscopic study of leaves and roots of C. peltata, along with the physico-chemical, preliminary phyto‑chemical analyses and antioxidant properties. Acute oral toxicity study was conducted as per OECD-423 guidelines and the extract treated animals and no mortality upto 2 g / kg by oral route. Hydroalcoholic extract of C. peltata in a dose dependent manner (125 and 250 mg / kg p.o.) showed significant gastric protection against the ethanol-induced gastric ulcer model in rats.


Similar studies were carried out by Hullatti et al. (2012) who reported that the preliminary phytochemical investigation of petroleum ether and ethanolic extracts of Cyclea peltata and their diuretic activity. Preliminary phytochemical screening reveals the presence of phytosterols and alkaloids as major phytoconstituents in petroleum ether extract. The ethanolic extract showed the presence of alkaloids, flavonoids, tannins, diterpenes and saponins. 


Pharmacological investigation revealed that ethanolic extract of C. peltata leaves possessed significant diuretic activity in a given dose of 200 and 300 mg / kg body weight (Diuretic action 1.7 and 2.6 respectively) whereas petroleum ether extract has shown moderate diuresis at a dose of 300 mg / kg body weight (Diuretic action 1.1). Their present study justifies the use of C. peltata  in the ayurvedic system of medicine as a diuretic drug. 


The present observation agrees with the report of Rakesh (2010) who stated that the isolation and structural determination of a bisbenzyl isoquinoline alkaloid from Cyclea peltata with related NMR values and data. Dried routes of Cyclea peltata was extracted using chromatographic techniques monitored using TLC and proton NMR studies. The pure compound isolated was subjected for proton NMR, carbon NMR, HSQC, HMBC, NOESY and COSY spectral experiments. Goal is to document the methods of isolation and NMR experiments involved in structural determination. The compound isolated were bisbenzyl isoquinoline alkaloid with head to head ether bond connection and identified as “Tetrandrine”. Even though tetradrine is a known compound and is reported from many other plants. 


According to Kirana and Srinivasan (2010) stated that the effect of aqueous extract of C. peltata roots on serum glucose, lipid profile, insulin, inflammatory marker namely tumour necrosis factor (TNF)-( and muscle glycogen in type 2 diabetic rats. Aqueous extract of C. peltata at 40 and 60 mg / kg dose significantly decreased both the fasting and post prandial blood glucose of type 2 diabetic rats ; 60 mg / kg dose having more pronounced effect on hyperglycemia. An enhanced insulin levels by the aqueous extract is primary for its glucose and lipid lowering activity. The extract significantly decreased the elevated TNF-( in type 2 diabetic rats. The extract at 40 and 60 mg / kg dose increased the glycogen levels in skeletal muscle by 58 and 60 per cent respectively. Improved glycogen in peripheral tissue such as skeletal muscle indicates the ability of plant drug to combat insulin resistance of type 2 diabetes.


Similar studies were carried out by Prerona et al. (2011) who revealed that C. maxima possesses significant anticancer activity which may be due to its cytotoxicity and antioxidant properties. 
SUMMARY AND CONCLUSION


Studies were performed to screening and evaluation of anticancer effects of Cyclea peltata using in vivo model.


The results are summarized as follows : 

1. In vitro cytotoxicity study, the percentage of cytotoxicity was determined by calculating percentage inhibition and IC50 values. In this study, LC50​ value were found to be 400 (g / ml. 

2. In asicitc tumor volume, 4.48 + 0.34293 for DLA control and EECP 200 and 400 mg / kg respectively, 1.80 + 0.29439 and 1.02 + 0.0432.

3. The packed cell volume also gradually reduced in treated groups when compared with DLA control (2.15 + 0.1472).

4. The viable cell count also reduced in EECP 200 and 400 mg / kg were found to be 6.90 + 1.68721 and 4.23 + 0.60542 respectively, when compared with DLA control 13.98 + 2.603388.

5. Median survival time were calculated by using the formula MST = [(T/C) – 1] x 100, where T is medium survival time of treated gropu and C that of control group.

6. Effect of EECP on hematological parameters of DLA bearing mice were performed by the increased amount Hb and RBC count and also the decreased amount of WBC count in 5-FU drug and EECP 200 and 400 mg / kg. 

7. In biochemical parameters were the SGPT value for DLA control 108 + 15.34058 and for treated group (EECP 200 and 400 mg / kg) 167.90 + 13.56233 and 144 + 14.96663 respectively).

8. The elevated level of liver functional enzymes in serum i.e., SGPT value for DLA control where found to be 227.68 + 22.21 and treated group such as EECP 200 and 400 mg / kg as 167.90 + 13.56233 and 144 + 14.96663 respectively.

9. The value of SGOT for DLA control where found to be 208.52 + 6.95994 and EECP 200 and 400 mg / kg as 118.55 + 8.54059 and 93.50 + 2.01039 respectively.

10. As observed in SALP for normal mice 57.48 + 4.24393 elevation of SALP for DLA control where found to be 147.12 + 1.84036 when compared with treated group (70.48 + 1.41619 and 58 + 2.58199).

11. As observed in antioxidant status, the LPO value for DLA control 290 + 15.81139 when compared with normal / control 90 + 4.39697.

12. In GSH level, DLA control where found to be 22 + 3.74166 when compared with normal control (40 + 2.16025). 

13. As observed in EECP 200 and 400 mg / kg. GSH value found to be 25 + 1.63299 and 40 + 1.82574 respectively.

14. The present study, express the significant reduction in antioxidant enzyme catalase activity. It’s for DLA control 30 + 2.16025 when compared with normal control 80 + 3.91578 which was significantly improved by the treatment with EECP, 200 and 400 mg / kg as 60 + 3.16228 and 78 + 4.76095 respectively.

The results were found to be statistically significant at P < 0.01. 

In this study, the effect of ethanol extract of Cyclea peltata were found to be effective against the cancer cells in swiss albino mice.

The present study revealed the anticarcinogenic effects of Cyclea peltata extracted using ethanol showed maximum anticarcinogenic effect in treated group in DLA inoculated swiss albino mice. This study throws possibility of reduction of tumor and thereby anticarcinogenic effect in people consuming Cyclea peltata extract or derived drugs regularly. Hence Cyclea peltata powders can be recommended for drug formulation for treating cancer patients.
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