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1.0 INTRODUCTION
  Cardiovascular diseases (CVD) have a high prevalence in developing and developed countries and myocardial infarction (MI) accounts for majority of deaths and disabilities (Thounaojam et al., 2011). 
Before 1900, infection and malnutrition were the most common cause of death throughout the world and CVD was responsible for less than 10% of all deaths. Today CVD accounts for approximately 30 % of death world - wide, including 40% in high -income countries and about 28% in low and middle - income countries (Gaziano and Gaziano, 2008).The cardiovascular system is susceptible to many chronic diseases such as myocardial infarction (MI) (Mudagal et al., 2011). 

Myocardial infarction (MI) is caused due to an interruption in blood supply to any part of the heart resulting in death of cardiac tissue (Myocardial necrosis; MN). Consequences of MI include hyperlipidemia, peroxidation of membrane lipids and loss of plasma membrane integrity (Krushna et al., 2009). 

More and more chronic diseases are crippling the ageing population: cancers, arthritis and arthrosis, cardiovascular and neurodegenerative diseases bring more people to hospitals and retirement boarding houses. At the individual level, there is a common biochemical denominator resulting from the summation of genetic, behavioural and environmental factors such as oxidative stress .There are intrinsic factors for the generation of ROS (Reactive Oxygen species): dysfunction of mitochondria, thymic involution favouring chronic inflammation (Montagnier, 2009).

Oxidative stress is a crucial etiological factor to the pathophysiology of a variety of degenerative (or) pathological conditions such as aging, cancer, coronary heart disease, alzheimer’s disease, atherosclerosis and inflammation (Sandhya et al., 2010).
The development of myocardial ischemia and infarction is a dynamic process with the wide spread occurrence of coronary atherosclerosis, and involvement of oxidative stress in the humans. Among several pharmacological interventions to protect heart against oxidative stress 
the use of antioxidant is most promising. Epidemiological, clinical and experimental studies have provided compelling evidence that MI is largely preventable by antioxidant intervention via suppression of free radical generation and/or augment endogenous antioxidant (Ojha et al., 2011). 
Our body is exposed to large number of foreign chemicals everyday (Sagwan et al., 2011).The most of which are man-made and our inability to properly metabolize them negatively affects our health by the generation of free radicals. Free radicals are also generated during normal metabolism of aerobic cells (Carmen et al., 2009). 

The oxygen consumption inherent in cell growth leads to the generation of series of oxygen free radicals. Highly active free radicals and their uncontrolled production are responsible for numerous pathological process such as cell tumor (prostate and colon cancer) and coronary heart diseases (Jagadish et al., 2009).

Various reactive species include-superoxide anions, hydrogen peroxide, hydroxyl, nitric oxide and peroxynitrite radicals, which play an important role in oxidative stress related to the pathogenesis of various important diseases (Kratchanova et al ., 2010). These species cause the cellular damage by reacting with various biomolecules such as proteins, membrane lipids, enzymes and nucleic acid (Veerapur et al., 2010).

The most effective way to eliminate free radicals which cause the oxidative stress is with the help of antioxidants. Antioxidants both exogenous (and) endogenous whether synthetic (or) natural can be effective in preventing free radical formation by scavenging them (or) promoting their decomposition and suppressing such disorders (Sini et al., 2011).
Over the years, there has been a concerted effort to develop nontoxic and relatively safe antioxidants from natural products to minimize the damage to the heart during ischemia and /or to develop preventive agents (Ojha et al., 2008).

Natural products represent a rich source of biologically active compounds and are an example of molecular diversity with recognized potential in drug discovery and development (Mishra et al., 2008). 
Particularly the plant kingdom offers a wide range of natural antioxidants. However, little is known about the practical usefulness of most of them. Many herbal and plant infusions frequently used in folk medicine have antioxidative and pharmacological properties connected with the presence of phenolic compounds especially flavonoids (Dawidowicza et al., 2006).

Secondary metabolites of plants such as flavonoids, anthocyanins, carotenoids and vitamins have been reported as promising antioxidants (Hebsipha et al., 2010). Antioxidants of natural or synthetic origin have been shown to significantly ameliorate myocardial injury and hence improve myocardial function (Bhandari et al., 2008).

 In the absence of reliable cardioprotective drugs in modern medicine, there are number of medicinal preparations in the Ayurvedic system of Indian medicine recommended for the treatment of cardiac disorders (Mudagal et al., 2011).

In the current decade, much interest has been focused on the herbs which are traditionally acclaimed to possess therapeutic effect and as a source of novel therapeutic agents for long term prevention of cardiovascular diseases (ojha et al., 2010).

 Ficus religiosa linn (Moraceae) commonly known as “peepal tree” is a large widely branched tree with leathery, heart-shaped, long-tipped leaves on long slender petioles and purple fruits growing in pairs (Singh et al., 2009). Ficus religiosa has been extensively used in traditional medicine for a wide range of ailments. Its bark, fruits, leaves, roots, latex and seeds are medicinally used in different forms, in combination with herbs (Aiyegoro et al., 2009).

                      Isoproterenol - myocardial necrosis is a well established standard model to study the beneficial effect of drugs on cardiac dysfunction (Uma et al., 2008). In this view, the plants selected for this study is Ficus religiosa.
Ficus religiosa:
Botanical name           :  Ficus religiosa
English name              :  Bo tree

Tamil name                 : Arasu      

Classification:
Kingdom                     : Plantae

Order                           : Rosales

Family                         : Moraceae

Genus                          : Ficus
Species                        : F. religiosa
Traditional uses:

In traditional system of medicine, various parts such as stem bark, root bark, aerial roots, vegetative buds, leaves, fruits and latex are used in diabetes, vomiting, burns, gynaecological problems, dysentery, diarrhea, nervous disorders, tonic and astringent.

Hence the present investigation namely “Cardioprotective effect of methanolic extract of Ficus religiosa in Isoproterenol Induced Male Swiss Albino Rats” was carried out with the following objectives

· To analyse the phytochemical components of Ficus religiosa.
· To evaluate the free radical scavenging activity (DPPH activity in Ficus religiosa).
· To evaluate the antioxidant status and cardioprotective role of Ficus religiosa in Isoproterenol Induced Male Swiss Albino Rats.

2.0 REVIEW OF LITERATURE

Nature always stands as a golden mark and it has provided the natural products from plant, animal and minerals to cure all ailments of mankind (Verma and Singh, 2008). Epidemiological studies indicate that ischemic heart disease, especially myocardial infarction, will constitute the major disease-burden worldwide in the year 2020. In fact, myocardial infarction is considered the most leading cause of death worldwide even with the huge improvement in clinical care, and the wide use of various health innovations (Baky et al., 2009).

Myocardial ischemia reperfusion (MI-R) represents clinically relevant problem associated with thromobolysis, angioplasty and coronary bypass surgery (Buja, 2005).

The review of literature pertaining to this study“Cardioprotective effect of methanolic extract of Ficus religiosa in Isoproterenol Induced Male Swiss Albino Rats is discussed as follows:

2.1 Importance of medicinal plants

2.2 Phytochemical analysis

2.3 Free radicals
2.3.1 Effect on scavenging DPPH radical

2.4 Free radical scavengers

2.5 Isoproterenol induced myocardial infarction in rats


2.5.1 Role of free radical scavengers during myocardial infarction       


            2.5.2 Lipid profile changes during myocardial infarction

            2.5.3 Changes in cardiac markers during myocardial Infarction

2.6 Plant under study – Ficus religiosa
2.1 IMPORTANCE OF MEDICINAL PLANTS

Plants are the basis of life on earth. India is the endowed with a rich wealth of medicinal plants. India recognizes more than 2500 plant species which have medicinal values (Sagwan et al., 2011). Since a long time several species from the local flora have become very popular and are widely consumed due to their pharmacological properties and therapeutic effects. These species are mainly recommended for disorders of the respiratory system, inflammation, cholesterol and hypertension (Neves et al., 2009).
World plant biodiversity is the largest source of herbal medicine and still about 60 – 80% world population rely on plant based medicines which are being used since the ancient ages as traditional health care system. It is now clear that, the medicinal value of these plants lies in the bioactive phytochemical constituents that produce definite physiological effects on human body. These natural compounds formed the base of modern drugs as we use today (Rout et al., 2009).

Medicinal plants have been used for centuries as remedy for human diseases because they contain the compounds of therapeutic values (Aliyu et al., 2008). Herbal medicine is based on the premise that plants contain natural substances that can promote health and alleviate illness (Makhija et al., 2010). People throughout the world use medicinal plants and have great faith on them for their effectiveness due to their inherent medicinal properties (Arora et al., 2011).

India is a home of traditional medicine systems which posses large extent of higher plants approximately 400,000 species in the world as compared to animal’s species that are about 5-10 millions (E1 Saed and A1 Barak, 2011) .About 80% of world population utilize plant as their primary source of medicinal agents (Shafaei et al., 2011).
Medicinal plants have curative properties due to the presence of various complex chemical substances of different composition, which are found as secondary plant metabolites in one or more parts of these plants. These plant metabolites according to their composition are grouped as alkaloids, glycosides, cortecosteroids and essential oils (Matkowski et al., 2008). The world is now looking towards India due to its rich biodiversity of medicinal plants and abundance of traditional medicine systems (Deshpande and Bhalsing, 2011).

2.2 PHYTOCHEMICAL ANALYSIS

The “phyto-” of the word phytochemicals is derived from the Greek word phyto which means plant. Therefore, phytochemicals are plant chemicals. Phytoconstituents are the natural bioactive compounds found in plants. These phyto constituents work with nutrients and fibers to form an integrated part of defense system against various diseases and stress conditions. Phytochemicals are basically divided into two groups, i.e. primary and secondary constituents; according to their functions in plant metabolism. Primary constituents comprise common sugars, amino acid, proteins and chlorophyll while secondary constituents consists of alkaloids, terpenoids, saponins, phenolic compounds, flavonoids, tannins and so on (Koche et al., 2010).
Herbal medicines have been used for thousand years to fight diseases and improve body functions. Polyphenols present in these herbal remedies are considered as major nutrients responsible for improving general health and for providing cure for certain specific pathological conditions ( Pandey and Rizvi, 2009). Most bioactive food constituents are derived from plants; those so derived are collectively called phytochemicals (Carlsen et al., 2010).
Several medicinal plants have been found to possess antioxidant properties and have beneficial effects in pathological conditions like cancer, liver diseases, cataract and myocardial ischemia (Mohanty et al., 2009). Epidemiological and in vitro studies strongly suggest that foods containing phytochemical antioxidants have potentially protective effects against many diseases including cancer, diabetes and cardiovascular diseases (Jiang et al., 2010).
Natural antioxidants are studied extensively for their capacity to protect organisms and cells from damage induced by oxidative stress, the latter being considered a cause of ageing and degenerative diseases (Koksal et al., 2011). Flavonoids are a group of naturally occurring compounds ubiquitous in the plant kingdom, present in fruits, flowers, leaves, bark, skin. Vegetables, nuts, seeds, herbs, spices, tea and red wine (Senthilkumar et al., 2010).

2.3 FREE RADICALS  
Free radicals are associated with various physiological and pathological events such as inflammation, aging, mutagenicity and carcinogenicity. Simply defined, the term free radicals refer to any chemical species (capable of independent existence) possessing one or more unpaired electrons, an unpaired electron being one that is alone in an orbital. Radical reactions are generally chain reactions. Most free radicals are extremely reactive. Free radicals, especially the oxygen radical, superoxide, when formed could lead to the formation of other radicals (Ogunlana and Ogunlana, 2008).
Free radicals and other reactive oxygen species and derived either from normal essential metabolic process in the human body (or) from external sources such as exposure to x-rays, ozone, cigarette smoking, air pollutants and industrial chemicals. Some free radicals are good because they enable your body to fight inflammation, kill bacteria and control the tone of smooth muscles which regulate the working of internal organs and blood vessels (Pala and Gurkan, 2008). 

                                                     FIGURE-1
                                                         FREE RADICALS
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On the other hand the overproduction of reactive oxygen species like hydroxyl radical, superoxide anion radical, hydrogen peroxide radical can contribute to oxidative stress (Arora et al., 2011). The oxidative damage caused by the free radicals is considered to play a causative role in ageing and several stress treated diseases including cataracts, cognitive dysfunction, cancer, myocardial infarction, diabetes and several heart disease (Koneru et al., 2011).
 Oxidation reactions initiated by excess free radicals have been shown to lead to the formation of tumours, damage of DNA, RNA, proteins, enzymes, cause cancer, cardiovascular diseases, nervous disorders, premature ageing, Parkinson’s and Alzheimer’s diseases, rheumatic and pulmonary disorders (Onocha et al., 2011).
Endogenous defense systems are capable of stabilizing (or) deactivating most of the free radicals before they attack cells. But these systems may not be completely efficient requiring them to depend on exogenous anti-oxidants from natural sources. Antioxidant activities mainly due to their redox properties which allow them to act as reducing agents, hydrogen donators and singlet oxygen quencher (Anokwuru et al., 2011).

 Reactive oxygen species can easily initiate the lipids causing damage of the cell membrane constituent i.e. Phospholipids, lipoproteins by propagating a reaction cycle (Kumar et al., 2008). Free radicals are chemical species which contain one (or) more unpaired electrons, due to which they are highly metastable and cause damage to other molecules by extracting electrons from them in order to attain stability (Chakraborthy and Ghorpade, 2010)

2.3.1 EFFECT ON SCAVENGING DPPH RADICAL
The DPPH assay method is based on the reduction of DPPH, a stable free radical. The free radical DPPH.with an odd electron gives a maximum absorption at 517 nm (purple colour). As the odd electron of the radical becomes paired off in the presence of a hydrogen donor, e.g., a free radical-scavenging antioxidant, the absorption strength is decreased and results in decolorization (yellow colour) with respect to the number of electrons captured. More the decolorization more is the reducing ability. This test has been the most accepted model for evaluating the free radical scavenging activity of any new drug (Hepshibha et al., 2010).
Representing the DPPH radical by Z* and the donor molecule by AH, the primary reaction is:
                          Z* + AH  
     ZH + A* (Chen et al., 2007)

Many assay methods for antioxidant activity in vitro and in vivo have been developed, but only a few rapid and reliable methods applicable to antioxidant activity assay for a huge number of plant extract sample exist. Total antioxidant capacity assay, such as DPPH method is most common for antioxidant activity for large-scale examination (Singh et al., 2009).
2.4 FREE RADICAL SCAVENGERS

Antioxidants plays an important role in human health because the biologic defense mechanisms cannot operate under severe oxygen stress. Activated oxygen is thought to be a major factor in ageing, hardening of the arteries, diabetes, cancer, and tissue injury of skin. Indeed approximately 90% of age-related diseases are linked to activated oxygen. When human skin is exposed to ultraviolet rays active oxygen (Free radicals) is generated, which is scavenged by excess melanin (Kshirsagar et al., 2009).
At present, there is amplified interest worldwide to identify antioxidant components which are pharmacologically effective (or) have low (or) no side effects and can be used in food industry and preventive medicine (Ramya et al., 2011). Many plants, citrus fruits and leafy vegetables as source of ascorbic acid, vitamin E, and phenolic compounds possess the ability to reduce the oxidative damage (Ashawat et al., 2007).
Flavonoids are a group of polyphenolic compounds with known properties which include free radical scavenging, inhibition of hydrolytic oxidative enzymes and anti-inflammatory action (Kumar et al., 2008). Free – radical scavenging enzymes such as superoxide dismutase, catalase and glutathione peroxidase are known to be the first line cellular defense against oxidative damage, disposing of oxygen and hydrogen peroxide prior to the interaction to form the more harmful hydroxyl (OH) radical (Panda  and Naik, 2009).

The second line of defense consists of non-enzymic scavengers such as GSH (reduced glutathione), α-tocopherol and ceruloplasmin, which scavenge residual free radicals escaping decomposition by the antioxidant enzymes (Mohanty et al., 2009).
Enzymic antioxidants
Catalase (CAT):
           Catalase present in the peroxisomes of nearly all aerobic cells, serves to protect the cell from the toxic effects of hydrogen peroxide by catalyzing its decomposition into molecular oxygen and water without the production of free radicals (Esmaeli et al., 2009). Catalase has one of the highest turnover rates for all enzymes. One molecule of catalase can convert millions of molecules of hydrogen peroxide to water and oxygen per second (Chakraborty et al., 2009).
Superoxide dismutase (SOD):


Superoxide dismutase is one of the most effective intracellular enzymatic antioxidants and it catalyzes the conversion of superoxide anions to dioxygen and hydrogen peroxide localized in cytosol, chloroplast, mitochondria and peroxisomes. Superoxide dismutase exists in several isoforms, which differ in the nature of active metal centre, aminoacid composition, co-factors and other features (Singh et al., 2010).

Glutathione Peroxidase (GPx):
            Glutathione peroxidase offers protection to the cellular and subcellular membranes from the peroxidative damage by eliminating hydrogen peroxide and lipid peroxides (Meena et al., 2008).Glutathione peroxidase reduces hydrogen peroxide and organic hydroperoxides into water (or) alcohol, and reverts two glutathione (GSH) molecules to glutathione disulfide (GSSG) (Van-stijn et al., 2008).

Non-enzymic antioxidants
Vitamin A:
           Vitamin A is a generic term for a group of composites with similar biologic activity, such as retinol, retinal, and retinoic acid. It is fundamental, for the visual systems normal functioning; growth, differentiation and maintenance of cell epithelial integrity, immune function and reproduction (Lira and Dimenstein, 2010). Vitamin A also acts as a neutralizing agent for the free radicals (Selvi et al., 2007). It acts as a powerful, free radical scavenger (singlet oxygen) and chain breaking antioxidant (Raghavan and Kumari, 2006).
Vitamin E:
          Vitamin E, a major lipid–soluble antioxidant is the most effective chain –breaking antioxidant within the cell membrane, where it protects membrane fatty acids from lipid peroxidation (Olanlokun, 2008). α-tocopherols (vitamin E) scavenge and quench various ROS and lipid oxidation products, stabilize membranes and modulate signal transduction. It scavenges lipid peroxy radicals and yields a tocopheroxyl radical that can be recycled back to the corresponding α-tocopherol by reacting with ascorbate or other antioxidants (Shao et al., 2008).
Vitamin C:
         Vitamin C is regarded as the first line natural antioxidant defense in plasma and a powerful inhibitor of LPO. It is a water soluble antioxidant. It acts as a free radical scavenger. It scavenges peroxy radicals. Vitamin C protects non-smokers against the harmful effects of ROS from passive smoking. Vitamin C or ascorbate is also a chain breaking antioxidant and is found both intracellularly and extracellularly, prevents lipid peroxidation due to peroxy radicals. It also recycles vitamin E. It protects against DNA damage induced by H2O2 radical. The alpha form of Vitamin C is another potent antioxidant located in extracellular fluid and traps peroxyl radicals in aqueous phase and inhibits lipid peroxidation (Parvin and Akhter, 2008).
             Generally, antioxidant is identified as major health beneficial compounds reported from varieties of medicinal plants and is source of alternative medicine (Huy et al., 2008).the presence of phytochemicals in addition to vitamins and provitamins in fruits and vegetables has been recently considered as of crucial importance in the prevention of cancer, cardiovascular diseases and diabetes. Antioxidants, especially phenolic antioxidants, have been attributed to the health beneficial components in them (Rajendran et al., 2008).

FIGURE-2
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2.5 ISOPROTERENOL INDUCED MYOCARDIAL DAMAGE IN RATS
   
  Myocardial infarction (MI) and the resultant complication in cardiac function represent the leading cause of morbidity and mortality in developed countries (Asdaq and soumya, 2010). Myocardial infarction (MI) arises due to the interruption of blood supply to part of the heart, causing some heart cells to die. This is due to occlusion (blockage) of coronary artery following the rupture of a vulnerable artherosclerotic plaque, which is an unstable collection of lipids 
(fatty acids) and white blood cells (especially macrophages) in the wall of arteries. The resulting ischemia and oxygen shortage, if left untreated for a sufficient period of time, can cause damage (or) death of heart muscle (Mackay and Mensah, 2007).
            Oxidative stress resulting from increased production of free radicals associated with decreased levels of antioxidants in the myocardium plays a major role in CVD such as ischemic heart disease, artherosclerosis, congestive heart failure, cardiomyopathy and arrhythmias. Damage to the myocardial cells occurs due to the generation of toxic reactive oxygen species (ROS) such as superoxide anion, hydrogen peroxide and hydroxyl radical (Kareem et al., 2009).
 The rat model of Iso- induced myocardial necrosis, out of many well- known models, has often been used to evaluate several cardiac dysfunctions (Vijayakumar et al., 2010). Catecholamines cause deleterious effect on heart, which is associated with functional, morphological and biochemical alterations (Senthilkumar et al., 2010).  
            Isoproterenol (ISO), a synthetic catecholamine and β- adrenergic agonist that causes severe stress in the myocardium and infarct-like necrosis of the heart muscles (Mastan et al., 2009). On autooxidation, ISO generates highly cytotoxic free radicals known to stimulate peroxidation of membrane phospholipids and cause severe damage to the myocardial membrane (Panda and Naik, 2009).
           The effects of IP on heart are mediated through β1 and β2 adrenoreceptors, as both mediate the positive inotropic and chronotropic effects of β- adreno- receptors agonist. (Jadeja et al., 2010). Diabetic patients are more vulnerable to myocardial damage resulting in heart failure than non diabetic patients. It is suggested that heart failure subsequent to myocardial infarction may be associated with an antioxidant deficit, as well as increased myocardial oxidative stress.
              Higher serum concentrations of enzymes aspartate transaminase (AST) and creatinine kinase (CK) act as markers and are associated with higher incidence of stroke after myocardial infarction. Elevated serum uric acid, lacate dehydrogenase (LDH) and creatinine kinase-MB fraction (CK-MB) may also act as marker enzymes of tissue ischemia. An increase in the concentration of total and LDL cholesterol and a decrease in HDL cholesterol are associated with raised risk of myocardial infarction (Raju et al., 2008).
              Dietary factors do play a key role in the control of various human diseases, including cardiovascular. Epidemiological studies have shown that people who consume diets rich in antioxidants (fruits, herbs and spices) are at a lower risk of developing cardiovascular disorders (Jadeja et al., 2010).
                Although modern drugs are effective in preventing cardiovascular disorders, their use is often limited because of their side effects (Rajadurai and prince, 2005). Herbal drugs are prescribed widely, even when their biologically active compounds are unknown, because of their effectiveness, lesser side effects and relatively low cost (Kumar et al., 2008).
2.5.1 ROLE OF FREE RADICAL SCAVENGERS DURING MYOCARDIAL INFARCTION
                Increased load of tissue reactive oxygen species (ROS) can affect a variety of cellular functions such as enzyme kinetics, ion transport, DNA repair, and even transcription. As IP- induced cardiac necrosis (CN) resembles histological deletions seen in human CN, study of appropriate markers is likely to provide mechanistic explanation to possible biochemical alterations occurring during CN (Rajadurai and Prince, 2007).
                Lipids play an important role in cardiovascular disease, not only by way of hyperlipidaemia and the development of atherosclerosis, but also by modifying the composition, structure and stability of cellular membranes. Excess lipids in the blood are considered to accelerate the development of arteriosclerosis and are the major risk factor in myocardial infarction. High levels of circulating cholesterol and its accumulation in heart tissue are well associated with cardiovascular damage. An altered lipid metabolism can alter the cardiac function by changing the properties of cardiac cell membrane and these changes may contribute to the cell death that follows coronary artery occulusion (Vijayakumar et al., 2010). 
            ISO- generated free radicals are known to initiate peroxidation of membrane-bound polyunsaturated fatty acids, leading to damage of the structural and functional integrity of the myocardium (Panda and Naik, 2009).
            Minimizing myocardial necrosis and improving heart function have been proved to be effective strategies to reduce the morbidity and mortality from myocardial infarction. Accordingly, antioxidants may decrease cellular injury and apoptosis through a radical – scavenging metabolism. Therapeutic intervention via suppression of free radical generation and/or augment action of endogenous antioxidant enzymes may attenuate myocardial dysfunction (Angeloni et al., 2007).The most significant risk indicators for cardiovascular alterations, which are considered to be parameters of oxidative stress, are increased serum cholesterol, triacylglycerol, LDL-cholesterol and decreased HDL-cholesterol (Imonek et al., 2005).
            Cells maintain their vital functions against oxidative damage with the help of both enzymatic and non-enzymatic antioxidants, which involve glutathione peroxidase, superoxide dismutase, catalase, and vitamins A, E and C. A reduction in blood pressure, pharmacological (or) non- pharmacological (Low salt and low calorie) increases antioxidant activity and reduces oxidative stress in whole blood and mononuclear cells. The use of antioxidant in clinical settings however induced only limited effects on human hypertension (or) cardiovascular endpoints (Saez et al., 2007). Free radicals are responsible for the pain stimulation and the antioxidants are highly useful in reducing the pain (Gill et al., 2011).
2.5.2 LIPID PROFILE DURING MYOCARDIAL INFARCTION: 
            Lipid peroxidation, a type of oxidative deterioration of polyunsaturated fattyacids has been linked with altered membrane structure, and inactivation of SOD and CAT resulting in accumulation of superoxide anion, which further damages the myocardium (Devika et al., 2008).
            Lipids play an important role in CVD, not only by way of hyperlipidaemia and the development of atherosclerosis, but also by modifying the composition, structure and stability of cellular membranes (Kareem et al., 2009).

FIGURE – 3

HEALTHY HEART MUSCLE
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FIGURE -4
DEAD HEART MUSCLE
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         Lipid peroxidation has been identified as one of the basic deteriorative reactions in cellular mechanisms during free radicals induced myocardial injury (Patel et al., 2011).     

             Increased lipid peroxidation is thought to be a consequence of oxidative stress, which occurs when the dynamic balance between prooxidant and antioxidant mechanism is impaired. In the ischemia, the ATP is drastically reduced and is converted to hypoxanthine and then uric acid by xantine oxidase upon reperfusion. During this process, enormous amounts of superoxide radicals formed which can stimulate Haber-weiss reaction for further generation of ROS, initiating lipid peroxidation (Pasupathi et al., 2009).
2.5.3 CARDIAC MARKERS DURING MYOCARDIAL INFARCTION

Isoproterenol  is well  known  cardiotoxic  agent  due  to  its  ability  to  destruct myocardial cells. As  a  consequence,  cytosolic  enzymes  such  as  LDH, ALT, AST  and  CPK were released  into  blood  stream  and  serve  as  the  diagnostic  markers  of  myocardial  tissue damage (Gurgun et al., 2008).  The  amount  of  these  cellular  enzymes  present  in  blood  reflects  the alterations in plasma membrane integrity and/or permeability (Srivastava et al., 2007).
Isoproterenol administration brought about  a  significant  decrease  in  the  activities  of  cardiac marker  enzymes  such  as AST, ALT, CPK and LDH in the myocardial tissue, with a subsequent increase in the activities of  these enzymes  in  the  serum (Mastan et al., 2009).

As plants produce significant amount of antioxidants to prevent the oxidative stress caused by photons and oxygen, they represent a potential source of new compounds with antioxidant acitivity. The role of plants in disease prevention and cure have been attribute, in part, to antioxidant properties of their constituents - liposoluble vitamin A and E, the water-soluble vitamin C and a wide range of amphipathic molecules, broadly termed phenolic compounds. The antioxidant activity of these compounds is mainly due to their redox properties, which allow them to act as reducing agents, hydrogen donators, singlet oxygen quenchers and metal chelators (Singh et al., 2009).

2.6 PLANT UNDER STUDY – Ficus religiosa
Ficus religiosa  is  known  to  be  a  native Indian  tree,  and  thought  to  be  originating mainly  in  Northern  and  Eastern  India, where it is widely found in uplands and plane areas and grows up to about 1650 meters or  5000  ft  in  the mountainous areas (Panchawat, 2012).

               Ficus religiosa Linn (Moraceae) commonly known as ‘Peepal tree’ is a large widely branched tree with leathery, heart shaped long tipped leaves on long slender petioles and purple fruits growing in pairs.  The  tree  is  regarded  as  a  sacred  tree  to both  Hindus  as  well  as  Buddhists.  It has got mythological, religious and medicinal importance in Indian culture since ancient times (Singh and Goel, 2009). 
Bark is used inhealing ulcers, various skin diseases and scabies and in treatment of diabetes, the root bark is stated to be aphrodisiac. Fruit is laxative and digestive. The fruit powder is also given to enhance fertility and used in dysentery, uterine troubles, ulcers, biliousness, bitter tonic, in blood diseases. All plant parts are acrid, sweetish, cooling and  are  useful  in  diseases  of  blood vagina,  uterus,  given  in  leucorrhoea, burning sensation, biliousness and ulcers. The  ripe  fruit  is  cooling,  alexipharmic, good  for  burning  sensation,  foul  taste, thirst,  biliousness  and  diseases  of  blood and heart (Panchawat, 2012).

3.0 EXPERIMENTAL PROCEDURE
Plants synthesize substances that are useful in the maintenance of health in humans and animals (Sawarkar et al., 2011). Many plants contain substantial amounts of antioxidants such as vitamin C, Vitamin E, carotenoids, flavonoids and tannins that can be utilized to scavenge excess free radicals from the human body (Hasani -Rajbar et al., 2009).Medicinal plants, plant based foods and their constituents have received great attention for their salutary effects and potential to treat many aspects of ischemic heart disease or Myocardial infarction (Goyal et al., 2010).
Many Ficus species are commonly used in traditional medicine to cure various diseases. They have long been used in folk medicine as astrigents, carminatives, stomachics, vermonicides, hypotensives, antihelmintics and anti-dysentery drugs (Joseph et al., 2010). Ficus religiosa is the most popular member of the genus Ficus commonly named as peepal. Various parts of the plant like bark, fruit, leaves and seeds are widely used in the indigenous system of medicine (Kaur et al., 2011).
The present study has been undertaken to analyze the “Cardioprotective effect of methanolic extract of Ficus religiosa in Isoproterenol Induced Male Swiss Albino Rats”.
Phase I
In vitro studies
1. Collection and preparation of the plant samples

2. Preliminary phytochemical screening of the plant extracts

3. Assessment of DPPH radical scavenging activity of methanolic extracts of Ficus religiosa Leaves.
Phase II
In vivo studies
 1. Selection and maintenance of the animals

 2. Grouping of the animals 

 3. Levels of enzymic antioxidants 

 4. Levels of non enzymic antioxidants 

5. Levels of lipid peroxidation (LPO)

6. Levels of liver marker enzymes 

7. Lipid profile

8. Estimation cardiac markers

9. Histopathological studies

Phase I
Invitro studies
1. Collection and preparation of the plant samples
The leaves of Ficus religiosa was collected from the local area at Coimbatore District, Tamil Nadu, India. The leaves were washed with distilled water and allowed to dry using filter paper. The dried samples were then powdered. 20 grams of powdered samples were weighed and wrapped separately with Whatmann No: 1 filter paper and extracted using methanolic solvent in soxhlet apparatus for 72 hours. The extracts were concentrated under vacuum and dried at room temperature. 
2. Preliminary phytochemical constituents of the plant extracts

The qualitative analysis was carried out for the presence of carbohydrates, glycosides, flavoniods, alkaloids, phenols, anthocyanins, steroids, saponins, tannins, terpenoids, aminoacids and proteins (Appendix I).
3. Assessment of DPPH radical scavenging activity of methanolic extracts of Ficus religiosa Leaves.
The stable radical of DPPH (1, 1-diphenyl-2-picryl hydrazyl radical) was used for the determination of free radical scavenging activity of the extract using the method of Mensor  et al., (2001). The procedure is given in the appendix II

PLATE – 1
Ficus religiosa
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Phase II
In vivo studies

To find out the Cardioprotective effect of methanolic extract of Ficus religiosa leaves on experimental animals, in vivo studies were carried out. 
1. Selection and maintenance of the animals

Male Swiss Albino Rats weighing 150-200g were selected for the study. They were brought from Amala Cancer Research, Thrissur. The rats were maintained under standard laboratory conditions (temperature 25 ±​2°C) with dark/light cycle (14/10h). The animals were kept in polyacrylic cages, lined with husk and fed with standard pellet diet and water ad libitum. The rats were acclimatized to laboratory conditions for 15 days before the commencement of the experiments. All procedures described were reviewed and approved by the University Animals Ethical Committee (Reg no: 623/02/b/CPCSEA).
2.   Grouping of the animals

Animals were grouped into following six groups, each group consisting of six animals. The groups are as follows in Table 1.

TABLE 1
GROUPING OF EXPERIMENTAL RATS
	Groups
	Treatment

	GROUP I
	Control

	GROUP II
	Isoproterenol (85mg/kg body weight)

	GROUP III
	Antioxidant (0.25 mg/kg body weight)

	GROUP IV
	Cardioprotective control (1 mg/kg body weight)

	GROUP V
	Methanolic extract control (100 µg/kg )

	GROUP VI
	Isoproterenol (85 mg/kg body weight) +Methanolic extract of Ficus religiosa (100 µg/kg)



Group I rats served as control. Group II rats were injected with isoproterenol (85mg/kg body weight) intraperitonially twice at an interval of 24 hours dissolved in normal saline. Group III rats were administered for 30 days with antioxidant drug Aspirin (0.25 mg/kg body weight) dissolved in normal saline. Group IV rats were treated with cardio protective drug                      α – tocopherol for 30 days (1 mg/kg body weight) dissolved in normal saline.  Group V rats were administered with methanolic extract of Ficus religiosa (100 µg/kg body weight) dissolved in DMSO for 30 days. Group VI rats were pretreated with methanolic extract of Ficus religiosa (100 µg/kg) for 28 days and then induced with isoproterenol (85mg/kg body weight) twice at an interval of 24 hours on 29th and 30th day.

PLATE – 2
EXPERIMENTAL ANIMALS
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At the end of the experimental tenure the rats were kept for overnight fasting and then sacrificed.  Blood was collected; serum was separated immediately by cold centrifugation and used for various biochemical estimations.  The heart tissue was excised immediately from the animals, washed with ice-chilled physiological saline and carried out histopathological studies. A known weight of the heart tissue was homogenized with PBS (Phosphate Buffer Saline) solution. The heart homogenate was centrifuged and the supernatant was analyzed for various biochemical parameters.
 3.  Levels of enzymic antioxidants

The activities of enzymic antioxidants such as catalase (CAT), superoxide dismutase (SOD), glutathione peroxidases (GPx) and glutathione reductase (GR) were analysed with the excised heart tissue homogenate.
3.1 Superoxide dismutase (SOD)
The activity was assayed by the method of Misra and Fridovich, (1972) as given in Appendix III.
3.2 Catalase (CAT)

The activity was assayed by the method of Luck, (1974) as given in Appendix IV.
3.3 Glutathione peroxidase (GPx)
The activity was assayed by the method of Rotruck et al., (1973) as given in Appendix V.
3.4 Glutathione Reductase (GR)
The activity was assayed by the method of David and Richard, (1983) as given in Appendix VI.
4. Levels of non enzymic antioxidants
The activities of enzymic antioxidants such as vitamin A, vitamin C, vitamin E and reduced glutathione (GSH) were analysed with the excised heart tissue homogenate.
4.1 Vitamin A
It was estimated by the method of Bayfield and Cole, (1994) as given in Appendix VII.
4.2 Vitamain C
It was estimated by the method of Roe and Keuther, (1953) as given in Appendix VIII.
4.3 Vitamin E
It was estimated by the method of Rosenberg, (1992) as given in Appendix IX.
4.4 Reduced Glutathione
The activity of reduced glutathione was determined by the method of Moron et al., (1979) as given in  Appendix X. 

5. Levels of Lipid peroxidation (LPO)

The levels of LPO in the heart tissue homogenate were determined by the method of    Nichans & Samuelson, (1968) as given in Appendix XI.

6. Levels of marker enzymes 


The marker enzymes were assayed in the serum collected from the experimental animals.
6.1 Serum Glutamate Oxaloacetate Transaminase (SGOT)
 Serum Glutamate Oxaloacetate Transaminase (SGOT) was estimated by the method of Reitman and Frankel, (1957) as given in Appendix XII.
6.2 Serum Glutamate Pyruvate Transaminase (SGPT) 


Serum Glutamate Pyruvate Transaminase (SGPT) was estimated by the method of Reitman and Frankel, (1957). Detailed procedure is given in Appendix XIII.
7. Lipid profile 


The lipid profile such as total cholesterol, triglycerides, Low Density Lipoprotein (LDL), High Density Lipoprotein (HDL) and Very Low Density Lipoprotein (VLDL) were estimated in the serum collected from the experimental rats.
7.1 Estimation of Total cholesterol


The Total cholesterol present in the serum was estimated by CHOD-PAP method, Allian et al., (1974) as given in Appendix XIV.
7.2 Estimation of triglycerides



The Triglycerides in the serum was estimated by kit method (Schettler and Nussel, 1975) as given in Appendix XV.
7.3 Estimation of Low Density Lipoprotein (LDL-C)


The Low Density Lipoprotein (LDL –C) in the serum was determined by kit method       (Rifai and Warnik, 1994) as given in Appendix XVI.
7.4 Estimation of High Density Lipoprotein (HDL-C)



The High Density Lipoprotein (HDL-C) in the serum was determined by kit method (Burstein et al., 1970) as given in Appendix XVII. 
7.5 Estimation of Very Low Density Lipoprotein (VLDL-C)

             The Very Low Density Lipoprotein VLDL value was determined by using the formula,                                                    

                                                              Triglycerides   

                     VLDL-C (mg/dL)   = 

                                                                      5

8. Estimation cardiac markers
            The cardiac markers like LDH, CPK and uric acid were assayed in the serum collected from the experimental animals.
8.1 Estimation of LDH

   
Lactate Dehydrogenase (LDH) in the serum was estimated by the method of king (1965) as given in the Appendix XVIII.
8.2 Estimation of CPK

            Creatine phosphokinase (CPK) in the serum was estimated by the method of Okinaka et al., (1961) as given in the Appendix XIX.

8.3 Estimation of Uric acid 

Uric acid in the serum was estimated by the method of caraway et al., (1963) as given in appendix XX.
9. Histopathological studies
            At the end of the experiments, the heart of rats were dissected out and fixed in formal buffer solution and then embedded in paraffin after usual processing. Sections were cut at 5-6 µm thickness stained and viewed under a microscope (Appendix XXI).
10. Statistical analysis
Statistical evaluation of the cardioprotective effect of Ficus religiosa  were done using one way analysis of variance (ANOVA) by using Fisher LSD with the level of significant at 5% level in sigma stat 3.1 statistical package.
4.0 RESULTS AND DISCUSSION
Cardiovascular disease will continue to be a very important cause of mortality and morbidity. Cardiovascular disease is of multifactorial etiology, associated with a variety of risk factors for its development including hypercholesterolemia, hypertension, smoking, diabetes, poor diet, stress and physical inactivity amongst others (Varalakshmi et al., 2011).
Medicinal plants have been used for centuries as remedies for human diseases because they contain components of therapeutic value. The medicinal plants have immensely contributed to the health needs of humans throughout their existence. Although modern drugs are effective in preventing cardiovascular disorders, their use is often limited because of their side effects. Nowadays, it is being realized that herbs can protect the heart from heart diseases by their cardioprotective action by providing an integrated structure of nutritional substances mainly phytochemicals which help in restoring and maintaining balanced body systems (Hina et al., 2010).
The results of the study entitled “Cardioprotective effect of methanolic extract of Ficus religiosa in Isoproterenol Induced Male Swiss Albino Rats are presented and discussed under the following headings.
PHASE I
4.1 Preliminary phytochemical constituents of the plant extract
Phytochemicals are naturally occurring biologically active chemical compounds in plants (Manimozhi et al., 2012).
In the present study the methanolic, ethyl acetate, petroleum ether, benzene and chloroform extracts of Ficus religiosa leaves were screened for the presence of phytochemicals. 
Table 2 shows the results of preliminary phytochemical constituents of the plant extracts.
TABLE 2
PRELIMINARY PHYTOCHEMICAL CONSTITUENTS OF

 THE PLANT EXTRACT
	Phytochemical Constituents
	Methanolic extracof Leaves of Ficus religiosa
	Ethyl acetate extract
	Petroleum Ether  extract
	Benzene  extract
	Chloroform  extract

	Amino acids
	+
	-
	-
	-
	-

	Anthraquinones
	-
	-
	-
	-
	-

	Alkaliods
	+
	+
	+
	+
	+

	Anthocyanin
	-
	-
	-
	-
	-

	Carbohydrates
	-
	+
	+
	+
	-

	Flavonoids
	-
	-
	+
	-
	-

	Glycosides
	+
	-
	-
	-
	-

	Saponins
	-
	-
	-
	-
	-

	Steroids
	+
	+
	-
	+
	+

	Tannins
	+
	-
	-
	-
	-

	Terpenoids
	+
	+
	-
	+
	-

	Phenols
	-
	+
	-
	-
	-

	Fixed oils and fats
	-
	-
	-
	+
	-


(+) – positive (-) – negative 

The phytochemical screening of methanolic extract of Ficus religiosa leaves showed positive results for amino acids, alkaloids, glycosides, steroids, tannins, and terpeniods. The ethyl acetate extract showed the presence of anthocyanin, carbohydrates, steroids, terpenoides and phenols. The petroleum ether extract showed positive results for alkaloids, carbohydrates and flavonoids, whereas all the other four extracts showed negative results for saponins and phenols. The methanolic extract of the plant was taken for the further assay.
The preliminary phytochemical screening and TLC analysis of the leaf extract of Ficus religiosa showed the presence of sterols, glycosides, tannins and aminoacids (Devi et al., 2011).
Babu et al. (2010) stated that preliminary phytochemical screening of Ficus religiosa barks showed the presence of tannins, saponins, flavonoids, steroids, terpenoids and cardiac glycosides.
4.2 Assessment of DPPH radical scavenging activity of methanolic extract of Ficus    

      religiosa leaves


DPPH is one of the few stable and commercially available organic nitrogen radical (Aruna et al., 2012). The DPPH method has been recommended as an easy and accurate technique to measure the antioxidant activity of fruit and vegetable juices or extracts. The results are highly reproducible and comparable to other free radical scavenging methods such as ABTS (Oskoueian et al., 2012).


2, 2’-diphenylpicrylhydarzyl (DPPH) has been used extensively as a free radical to evaluate reducing substances. In the present study, the antioxidant activity of methanolic extracts of Ficus religiosa leaves are evaluated by DPPH (2, 2’-diphenylpicrylhydarzyl) radical scavenging activity. 
The DPPH radical scavenging activity was carried out for different concentrations of methanolic extract of Ficus religiosa leaves.
FIGURE - 5

DPPH RADICAL SCAVENGING ACTIVITY OF METHANOLIC 
     EXTRACT OF FICUS RELIGIOSA LEAVES
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The methanolic extract of Ficus religiosa leaves showed the dose dependent DPPH radical scavenging activity. From the graph, the 50 percent effective inhibitory concentrations (IC50) of methanolic extract of Ficus religiosa leaves were found to be 80.32µg. 

Charde et al. (2010) stated that the percentage peroxide value for Ficus religiosa extract was found to be in the range of 6.34% to 13.35 % for the extract with 200 µg/ ml to 1000 µg/ml strength extract.
The free radical scavenging activity of methanolic extract of Ficus religiosa leaves was also confirmed by DPPH free radical scavenging activity

PHASE II

In vivo studies

The methanolic extract of Ficus religiosa leaves was found to have active phytochemical constituents and the free radical scavenging activity. In order to find out the cardioprotective activity of methanolic extract of of Ficus religiosa leaves in vivo study was carried out with Male Swiss Albino Rats. Male swiss Albino Rats weighing 150-200 g selected for the study. Animals were grouped into following six groups, each group consisting of six animals.

Group I rats served as control. Group II rats were injected with isoproterenol (85mg/kg body weight) intraperitonially twice at an interval of 24 hours dissolved in normal saline. Group III rats were administered for 30 days with antioxidant drug Aspirin (0.25 mg/kg body weight). Group IV rats were treated with cardioprotective drug α - tocopherol for 30 days (1 mg/kg body weight). Group V rats were administered with methanolic extract of Ficus religiosa (100 µg/kg body weight) dissolved in DMSO for 30 days. Group VI rats were pretreated with methanolic extract of Ficus religiosa (100µg/kg) for 28 days and then induced with isoproterenol (85mg/kg body weight) twice at an interval of 24 hours.

At the end of the experimental tenure the rats were kept for overnight fasting and then sacrificed.  Blood was collected; serum was separated immediately by cold centrifugation and used for various biochemical estimations.  The heart tissue was excised immediately from the animals, washed with ice-chilled physiological saline and carried out histopathological studies.      A known weight of the heart tissue was homogenized with PBS solution. The homogenate was centrifuged and the supernatant was analyzed for various biochemical parameters.

3. Activity of enzymic antioxidants 

The enzymic and non-enzymic antioxidants were estimated in the heart tissue homogenate in different experimental groups.
Table 3 and Figures 6,7, 8 and  9 shows the levels of enzymic antioxidants in different experimental groups.
TABLE 3

	TREATMENT GROUPS
	SOD
(U/mg protein)
	CATALASE         (U/mg protein)
	GLUTATHIONE PEROXIDASE (U/mg protein)
	GLUTATHIONE REDUCTASE (U/mg protein)

	I
	19.35±0.58
	102.25±0.62
	15.58±0.67
	16.19±0.71

	II
	7.60±0.34
	56.38±0.50
	8.63±0.31
	9.30±0.57

	III
	15.46±0.31
	87.95±0.95
	12.20±0.50
	15.20±0.71

	IV
	16.70±0.22
	91.86± 0.75
	13.86±1.33
	17.42±1.09

	V
	20.99±0.74
	116.22±2.61
	18.93±0.29
	21.33±0.73

	VI
	10.59±0.29
	76.78±0.84
	10.20±0.47
	11.99±1.13

	CD (P<0.05)
	0.53
	1.49
	0.814
	1.00


ACTIVITY OF ENZYMIC ANTIOXIDANTS IN  THE HEART HOMOGENATE 
OF DIFFERENT GROUPS OF RATS

Values are mean ± SD of six samples in each group
Unit #/mg – Amount that cause 50% reduced in the extract of NBT reduction

Unit@/mg – Amount of enzyme required to the optical density by 0.05

Unit $/mg – 1 m mole of pyrogallol oxidized/minute 

Unit*/mg - µ moles of NADPH utilized/ minute

             Enzymic antioxidants such as superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx) and glutathione reductase (GR) were found to be 19.35, 102.25, 15.58 and 16.19 (U/mg) in control rats. The superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx), glutathione reductase (GR) significantly decreased to 7.60, 56.38, 8.63, 9.30 (U/mg) in isoproterenol induced rats when compared to control rats.

FIGURE -6

ESTIMATION OF SUPEROXIDE DISMUTASE IN THE HEART HOMOGENATE 

OF DIFFERENT GROUPS OF RATS
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Unit -the amount of enzyme that gives 50% inhibition of the

extent of NBT reduction in 1 minute.

FIGURE -7
ESTIMATION OF CATALASE IN THE HEART HOMOGENATE OF
DIFFERENT GROUPS OF RATS
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Unit - the amount of enzyme required to decrease the absorbance
 by 0.5 units at 240nm.
FIGURE -8

ESTIMATION OF GLUTATHIONE PEROXIDASE IN THE HEART

HOMOGENATE OF DIFFERENT GROUPS OF RATS
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Unit - nano moles of GSH oxidized / minute.
FIGURE -9
ESTIMATION OF GLUTATHIONE REDUCTASE IN THE  HEART

HOMOGENATE OF DIFFERENT GROUPS OF RATS
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Superoxide dismutase and catalase are considered as primary enzymes. They are involved in direct elimination of ROS. GSH also functions as free radical scavenger in the repair of free radical induced biological damage. A decrease in the activity of these enzymes denotes the myocardial damage imposed by isoproterenol (Kuppusamy et al., 2010).
Thounaojam et al. (2009) reported a decrement in activity levels of Superoxide dismutase and catalase in isoproterenol induced group.
Gunjal et al. (2010) reported that the isoproterenol induced rats showed a significant decrease in the activities of superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx), glutathione reductase (GR) and glutathione-s-transferase and reduced glutathione in the heart. Oral pretreatment with Moringa oleifera Lam. prevented the decrease in the activity of these enzymes. 
4. Levels of non-enzymic antioxidants
The levels of vitamins C , E and β –carotene found in the medicinal plants would make them suitable sources of these antioxidants that might be used commercially to retard rancidity in fatty materials in food manufacturing to reduce the effects of ageing and to help to prevent oxidative stress – related diseases such as cancer and heart disease (Barros et al., 2010).

The levels of non-enzymic antioxidants were estimated from heart tissue homogenate of different experimental animals.
Table 4 and Figures 10,11, 12 and  13shows the activities of non-enzymic antioxidants in different experimental groups.
TABEL 4
LEVELS OF NON-ENZYMIC ANTIOXIDANTS IN THE HEART HOMOGENATE OF
DIFFERENT GROUPS OF RATS
	TREATMENT GROUPS
	VITAMIN- A
(µg/g tissue)
	VITAMIN- C
(µg/g tissue)
	VITAMIN-E
(µg/g tissue)
	REDUCED GLUTATHIONE
(n moles/g tissue)

	I
	19.1 ± 1.21
	1.39 ± 0.34
	15.02 ±  0.71
	1.46 ±  0.25

	II
	13.2 ± 2.22
	1.06 ± 0.28
	9.55   ±  0.39
	0.67 ±   0.21

	III
	17.2 ± 2.39
	1.61 ± 0.27
	18.76 ±  0.73
	1.56 ±  0.25

	IV
	18.2 ± 2.26
	1.55 ± 0.314
	12.32 ±  0.15
	1.72 ±  0.34

	V
	22.2 ± 1.38
	2.46 ± 0.31
	17.48±   0.39
	2.32 ±   0.25

	VI
	14.5 ± 1.11
	1.30 ± 0.25
	13.22 ±  0.18
	1.37 ±  0.25

	CD (P<0.05)
	2.17
	0.35
	0.57
	0.31


Values are mean ± SD of six samples in each group

Non- enzymic antioxidants such as vitamin A, vitamin C, vitamin E and reduced glutathione (GSH) were found to be 19.18,1.39,15.02 (µg/g tissue) and 1.46 (n moles/g tissue) in control rats. The level significantly decreased to 13.2, 1.06, 9.55 (µg/g tissue) and 0.67 (n moles/g tissue) in isoproterenol induced rats when compared to control rats.
           Decreased level of vitamin A, C and E were observed in the heart of isoproterenol induced rats. The levels of non enzymic antioxidants increased in rats pretreated with methanolic extracts of Ficus religiosa when compared to isoproterenol induced rats. This could be due to free radical scavenging and antioxidant property of the plant extract.

FIGURE -10
ESTIMATION OF VITAMIN A IN THE  HOMOGENATE OF


DIFFERENT GROUPS OF RATS
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FIGURE -11
ESTIMATION OF VITAMIN C IN  THE HEART HOMOGENATE OF


       DIFFERENT GROUPS OF RATS
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FIGURE -12
ESTIMATION OF VITAMIN E IN THE HEART HOMOGENATE OF


DIFFERENT GROUPS OF RATS
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FIGURE – 13
ESTIMATION OF REDUCED GLUTATHINOE IN HEART
HOMOGENATE OF DIFFERENT GROUPS OF RATS
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Senthilkumar et al. (2010) in their work stated that there was significant decrease in the activities of the antioxidant enzymes such as superoxide dismutase, catalase, glutathione peroxidase, reduced glutathione, vitamin C and vitamin E in the heart tissue homogenate of the rats induced with isoproterenol, when compared with normal control rats. Pretreatment with hesperidin to isoproterenol induced rats significantly increased the activities of these antioxidant enzymes when compared with ISO-alone induced rats.
5. Levels of Lipid peroxidation
Lipid peroxidation is thought to proceed by radical mediated abstraction of the hydrogen atom from a methylene carbon on a polyunsaturated fatty acid side chain (Oboh and Shodehinde, 2009).
Table 5 and Figure 14  illustrate the level of lipid peroxidation.  

TABLE- 5

LEVELS OF LIPID PEROXIDATION IN THE HEART HOMOGENATE OF
 
DIFFERENT GROUPS OF EXPERIMENTAL ANIMALS

	TREATMENT GROUPS
	LIPID PEROXIDATION (n mole of MDA/mg protein)

	I
	0.70 ± 0.053

	II
	1.38 ± 0.308

	III
	0.67 ± 0.076

	IV
	0.70 ± 0.073

	V
	0.66 ± 0.061

	VI
	0.83 ± 0.034

	CD (P<0.05)
	0.16


Values are mean ± SD of six samples in each group

            The lipid peroxidation level was found to be 0.70 (n mole of MDA/mg protein) in control rats whereas the level got significantly increased to 1.38 in isoproterenol induced rats. The level decreased to 0.83 (n mole of MDA/mg protein) in rats pretreated with methanolic extract of Ficus religiosa leaves and   induced with isoproterenol. In rats treated with methanolic extract of Ficus religiosa leaves the level decreased to 0.66 (n mole of MDA/mg protein) when compared to control rats.
FIGURE -14
LEVELS OF LIPID PEROXIDATION IN HEART HOMOGENATE OF

DIFFERENT GROUPS OF RATS
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Karthikeyan et al. (2007) showed a significant increase in the level of lipid peroxidation in isoproterenol induced rats. Combined treatment of vitamin E and green tea significantly decreased the increased level of lipid peroxidation.
6. Levels of liver marker enzymes

 Livermarker enzymes such as Serum Glutamate Oxaloacetate Transaminase (SGOT) and Serum Glutamate Pyruvate Transaminase (SGPT) were estimated in serum samples collected from different experimental groups of rats.
            Table 6 and Figure 15 shows the levels of liver marker enzymes in serum of different experimental groups.
TABLE 6

LEVELS OF LIVER MARKER ENZYMES IN SERUM OF DIFFERENT 


GROUPS OF RATS

	TREATMENT GROUPS
	SGOT(IU/L)
	SGPT(IU/L)

	I
	24.60 ± 1.21
	10.51 ± 0.34

	II
	47.98 ± 0.86
	21.88 ±0.76

	III
	33.02 ± 2.66
	18.40 ± 0.54

	IV
	37.05 ± 1.82
	20.97 ± 0.43

	V
	31.68  ± 0.96
	10.83 ± 0.73

	VI
	47.95 ± 0.80
	26.27 ± 1.76

	CD (p<0.05)
	1.81
	1.05


Values are mean ± SD of six samples in each group

The liver marker enzymes such as serum glutamate oxaloacetate transaminase (SGOT) and serum glutamate pyruvate transaminase (SGPT) were found to be 24.60 and 10.51 (IU/L) respectively in control rats. The level significantly increased to 47.98 and 21.88 (IU/L) in isoproterenol induced rats when compared to control rats. The level decreased to 47.95 and 26.27 (IU/L) in rats pretreated with methanolic extract of and Ficus religiosa induced with isoproterenol. The level of SGOT and SGPT increased to 31.68 and 10.83(IU/L) in rats treated with methanolic extract of Ficus religiosa extract when compared to control rats.

FIGURE -15

LEVELS OF LIVER MARKER ENZYMES IN SERUM OF DIFFERENT 

GROUPS OF RATS
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A significant increase in serum level of serum glutamate oxaloacetate transaminase (SGOT) and serum glutamate pyruvate transaminase (SGPT) was due to the secondary events following isoproterenol-induced lipid peroxidation of cardiac membranes, with a consequent increase in enzyme leakage from cardiac myocytes (Baky et al., 2009).
7.  Lipid profile

Lipids play an important role in cardiovascular diseases not only by the way of hyperlipidemia and the development of atherosclerosis but also by modifying the composition, structure and stability of the cellular membrane. High level of circulating cholesterol and its accumulation in the heart tissue is usually accompanied by cardiovascular damage (Murugesan et al., 2012).

TABLE 7

LIPID PROFILE IN DIFFERENT GROUP OF RATS

	TREATME       NT GROUPS
	 TOTAL CHOLESTEROL 
(mg/dl)
	TRIGLYCERIDES 
(mg/dl)
	LDL 
(mg/dl)
	HDL
(mg/dl)
	VLDL
(mg/dl)

	I
	57.47 ± 1.65
	44.18 ± 1.52
	18.16± 0.67
	38.55 ± 0.65
	9.37 ±0.57

	II
	94.37  ± 1.56
	92.37 ± 1.44
	60.79± 0.60
	16.97 ±0.54
	18.92 ±1.22

	III
	91.15 ± 1.58
	89.49 ± 1.02
	           63.49 ± 1.55
	19.36± 0.57
	20.26 ±0.45

	IV
	93.71 ± 2.23
	92.13 ± 1.75
	63.71± 2.62
	20.57± 1.04
	21.63±0.21

	V
	63.51  ± 1.81
	45.09 ± 1.06
	17.22 ±0.58
	39.40± 0.63
	9.58 ±0.23

	VI
	82.81 ± 2.06
	81.91 ± 1.03
	52.24  ±1.88
	16.95±1.03
	17.97± 1.34

	CD (p<0.05)
	8.19
	1.57
	1.80
	0.91
	0.95


Values are mean ± SD of six samples in each group

Total cholesterol, triglycerides, LDL, HDL and VLDL levels were found to be 57.47, 44.18, 18.16, 38.55, and 9.378 mg/dl respectively in normal rats. The total cholesterol, triglycerides, LDL, VLDL level significantly increased to 94.37, 92.37, 60.79, 18.92 mg/dl whereas HDL level significantly decreased to 16.97 mg/dl in isoproterenol induced rats when compared to control groups. The rats pretreated with methanolic extract of Ficus religiosa and  induced with isoproterenol showed a significant decrease in the level of total cholesterol, triglycerides, LDL, VLDL and increased HDL level when compared to isoproterenol induced rats. The level of total cholesterol, triglycerides, LDL, VLDL decreased and HDL level increased in rats treated with methanolic extract of Ficus religiosa when compared to isoproterenol induced rats.
FIGURE -16
ESTIMATION OF TOTAL CHOLESTEROL AND TRIGLYCERIDES IN DIFFERENT

GROUPS OF RATS
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FIGURE -17
ESTIMATION OF LDL, HDL AND VLDL IN DIFFERENT GROUPS OF RATS

                        SHAPE  \* MERGEFORMAT 



Asha and Taju. (2012) in their study reported that the oral administration of caffeine induced animals produced an increase in total serum cholesterol with a decrease in HDL cholesterol level relative to the control animals. It was found that the rats receiving Terminalia arjuna had a marked reduction in total cholesterol, triglycerides

8.  Estimation of cardiac markers 


          Enzymes are best markers of tissue damage because of their specificity and catalytic activity to the tissue (Sivakumar et al., 2007).The release of cellular enzymes reflects non-specific alterations in the membrane integrity and permeability as a response to ß –adrenergic stimulation (Gnanapragasam et al., 2007).

TABLE – 8
LEVELS OF CARDIAC MARKERS IN DIFFERENT GROUP OF RATS
	TREATMENT GROUPS
	URIC ACID (mg/l)
	CREATININE PHOSPHOKINASE - MB (mg/dL)
	LACTATE DEHYDROGENASE (mg/dL)

	I
	91.60 ± 1.15
	0.75 ± 0.073
	806.192 ± 4.52

	II
	109.27 ±  3.43
	1.16 ± 0.079
	3541.902  ± 232.765

	III
	76.45 ±  2.16
	0.63  ±  0.033
	1442.160± 29.67

	IV
	55.61 ± 1.14
	0.66  ±  0.055
	1691.772 ± 85.975

	V
	67.87 ± 1.94
	0.66  ±  0.091
	1113.398  ±102.13

	VI
	75.90 ± 1.69
	0.84 ±  0.027
	1692.527±113.732

	CD (p<0.05)
	2.443
	0.076
	141.032


  Values are mean ± SD of six samples in each group


The cardiac markers such as CK- MB and LDH were found to be 0.75 and 806.19 (mg/ dl) respectively in control rats. The level significantly increased to 1.167, 3541.902 (mg/dl) in isoproterenol induced rats when compared to control rats. The level decreased to 0.84 and 1692.527 (mg/dl) in rats pretreated with methanolic extract of Ficus religiosa and then induced with isoproterenol. The levels of creatinine phosphokinase and LDH decreased about   0.66 and 1113.39 (mg/dl) in rats treated with methanolic extract of Ficus religiosa extract when compared to control rats. 


The significant elevation observed in the level of serum uric acid in the isoproterenol groups could be due to the excessive degradation of purine nucleotides and proteolysis (Nivethetha et al., 2009).

FIGURE - 18
ESTIMATION OF URIC ACID IN DIFFERENT GROUPS OF RATS
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FIGURE – 19
ESTIMATION OF CK- MB IN DIFFERENT GROUPS OF RATS
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FIGURE – 20
ESTIMATION OF LDH IN DIFFERENT GROUPS OF RATS
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Nivethetha et al., (2009) stated that the pretreatment with the Mutingia calabura leaf extract significantly prevented isoproterenol induced elevation in the levels of the diagnostic marker enzymes such as CK-MB and LDH compared to isoproterenol induced rats, probably due to the protective effect of the Mutingia calabura leaf extract on the myocardium, this level reduced to the extent of myocardial damage and therby restricted the leakage of these enzymes from the myocardium.

9. Body weight and heart weight of the experimental groups

 9.1 Body weight of the experimental groups

Figure 21 shows the changes in body weight of the experimental rats

FIGURE  - 21
BODY WEIGHT OF DIFFERENT GROUPS OF RATS
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The body weight of the control rats was found to be 242.4 g whereas the level got decreased to 210 g in isoproterenol induced rats.  The body weight got increased to 265.9 g in rats treated with antioxidant α tocopherol acetate and the level got decreased to 220.32 g in the rats treated with cardioprotective drug aspirin when compared to control rats. The methanolic extract treated rats showed a weight of 200.36 g and it was significantly decreased when compared to isoproterenol induced rats.

Young et al. (2008) reported that there was no significant difference with respect to change (gain) of body weight between all groups.

9.2 Heart weight of the experimental groups
Figure 22 shows the changes in wet heart weight of the experimental rats.

FIGURE -22
WET HEART WEIGHT OF DIFFERENT GROUPS OF RATS
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Control rats recorded a heart weight of 0.834 g. Isoproterenol induced animals showed a significant increase in the heart weight of 1.12 g when compared to control groups.The heart weight decreased to 0.83 g and 0.90 g in rats treated with antioxidant and cardioprotective drugs. Ficus religiosa extract induced rats was found to be 0.60 g. The heart weight decreased to 0.73 g in rats treated with methanolic extract of Ficus religiosa and isoproterenol induced rats.
An increase in the weight of the heart observed in isoproterenol induced rats is due to increase water content, edematous intramuscular space and extensive necrosis of cardiac muscle fibres followed by invasion of the damaged tissues by inflammatory cells. Pretreatment with the plant extracts decreased the heart weight in isoproterenol induced rats. 
Similar increase in heart weight was noted on treatment with isoproterenol by Baky et al. (2009). 

9.3 Histopathological studies
The histopathological studies were undertaken to analyse the tissue section of the heart of different experimental groups of rats. 
Plate 3 shows the histopathological results.
                                  PLATE-3
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GROUP I (CONTROL)

                  group ii (isoproterenol induced)
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(METHANOLIC EXTRACT )
                   (METHANOLIC EXTRACT + ISOPROTERENOL)

Histopathological examination of the myocardium of normal rats showed clear integrity of myocardial cell membrane. Endocardium and Pericardium were within normal limits. No inflammatory cell infilteration was observed.
The group of ISO treated rats showed moderate to marked myocytic necrosis with moderate infilteration of lymphocytes and macrophages. The changes were more prominent along the endocardium and in papillary muscles. The myocardium shows areas of fatty change which is seen in the endocardial zones and in the sub pericardial zones.
The group treated with standard antioxidant (α- tocopherol acetate) and cardioprotective drug (aspirin) showed an appearance of normal endocardium, pericardium and myocardium. There was also no evidence of fatty change.
The groups treated with the methanolic extract of Ficus religiosa showed myocardium with decreased area of infarction with coagulative necrosis and inflammatory cells with moderate oedema, cardiac fibers were within the normal limits. 
As per the study of Mohanty et al. (2011) ISP-induced myocardial necrosis revealed that the Saline control group was characterized by an organized pattern and shows normal architecture of the myocardium. The rat sections of the ISP control group showed myonecrosis with fibroblastic proliferation, infiltration of inflammatory cells, marked intra myocellular edema, besides vacoular degeneration and rounded nuclei. Tribulus terrestris treatment prevented myonecrosis, infiltration of inflammatory cells, edema and vacuolar changes. 

 

 

 

 

 

5.0 SUMMARY AND CONCLUSION
Acute myocardial infarction (AMI) is one of the major causes of mortality and morbidity in the world. The most common cause of an AMI is atherosclerotic coronary artery disease (CAD) with erosion or rupture of a plaque causing partial or complete arterial occlusion. Heart cannot continue to function without adequate blood flow and if it is severely compromised death is inevitable.
Phytopharmaceuticals are gaining importance in allopathic as well as traditional medicine owing to their non-addictive and less toxic nature. Novel antioxidants may offer an effective and safe means of counteracting some of the problems and blostering the body’s defense against free radicals and cardiovascular diseases.
Ficus religiosa Linn (Moraceae) commonly known as “Peepal tree” grows throughout India and widely cultivated in south-east Asia especially in vicinity of temples. It has been extensively used in traditional medicine for a wide range of ailments such as central nervous system, endocrine system, gastrointestinal tract, reproductive system, respiratory system and infectious disorders.
Selective extraction from natural materials, by an appropriate solvent is important for obtaining fractions with high antioxidant activity. Methanol could be the optimal solvent for extraction of these plants antioxidants.
The present study includes the analysis of phytochemical constituents, free radical scavenging activities of methanolic extracts of Ficus religiosa. Cardioprotective effect of the same was tested in experimental rats


To evaluate the antioxidant and cardio protective potential of methanolic extract of medicago sativa leaves the swiss albino rats were divided 6 treatment groups such as normal  control, Isoproterenol induced, tocopherol-acetate induced, asprin induced , methanolic extract given and methanolic extract + isoproterenol together. 

The experiments were carried out for 30 days. The rat heart homogenate of each treatment groups were taken and assessed for the activities of enzymic and non-enzymic antioxidants.

The enzymic antioxidants such as SOD, CAT, Glutathione peroxidase, Glutathine reductase and non-enzymic antioxidants such as Vitamin A, C, E and reduced glutathione were decreased while lipid peroxidation increased in the myocardial homogenate of isoproterenol administered rats indicating oxidative stress.
The metabolic damage of myocardium results in increase in the concentration of the marker enzymes such as SGOT and SGPT in isoproterenol induced rats. 
Administration of isoproterenol raised the concentration of serum total cholesterol, trigycerides, LDL and VLDL whereas decreased HDL cholesterol. An increase in concentration of total cholesterol and LDL cholesterol and decrease in HDL cholesterol are associated with raised risk of myocardial infarction. 
There is no significant decrease in the body weight of different experimental groups. The heart weight of the isoproterenol induced rats showed significant increase when compared with the control groups.
Histopathological examination of the myocardium of normal rats showed clear integrity of myocardial cell membrane. The   groups treated with the methanolic extract of Ficus religiosa showed myocardium with decreased area of infarction with coagulative necrosis and inflammatory cells with moderate oedema, cardiac fibers were within the normal limits

From the studies, it could be concluded that the methanolic extract of Ficus religiosa leaves gave better results with respect to protection of heart.
BIBLIOGRAPHY

· Aiyegoro, O.A. and Okoh, A.I.  (2009), Use of bioactive plant products in combination with standard antibiotics: Implications in antimicrobial chemotherapy, Journal of Medicinal Plants, 3: 1147 – 1152.

· Aliyu, A.B., Musa, A. M., Abdullah. M. S. and Oyewale, A. O. (2008), Phytochemical and antibacterial properties of Ludwigia suffruticosa (Wild), Oliv. exoktze (Ouagraceae) Int Jor P App Scs , 2(4): 1-5.

· Allain, C.C., Poon, L.S., Chan, C.S.G., Richmond, N. and Fu, P.C. (1974), Monoreagent enzymatic cholesterol, Clinical Chemistry, 20: 470-475.

· Angeloni, C., Spencer, J.P.E., Leoncini, E., Biagi, P.L., and Hrelia, S. (2007), Role of quercetinandits in vivo metabolites in protecting H9c2 cells against oxidative stress, Biochemie, 89: 73-82.

· Anokwuru, C.P., Esiaba, I., Ajibaya, O. and Adesuyi, A.O. (2011), Poly phenolic content and antioxidant activity of Hibiscus sabdariffa calyx. Res. Jour. Med. Plant, 5:557-566.

· Arora, R., Kaur, M. and Gill, N.S. (2011), Antioxidant activity and pharmacological evalulation of Cucumis melovar agrestis methanolic seed extract, Research Journal of Phytochemistry, 5(3): 146- 155.

· Aruna, G., Yerragunt, V.G. and Raju, A.B. (2012), Phytochemistry and pharmacology ofraphanussativus, International Journal of Drug Formulation and Research, 3(1): 43-52.

· Asdaq, S.B. and Sowmya, S.K. (2010), Effect of hydroalcoholic extracts of tylophora indica leaves in isoprenaline- induced myocardial damage in rat heart, Iranian Journal of Pharmacology and Therapeutics, 9: 15-20.

· Asha, S. and Taju, G. (2012), Cardioprotective effect of Terminalia arjuna on caffeine induced coronary heart disease, International Journal of Pharmaceutical Sciences and Research, 3 (1) : 150-153.

· Ashawat, M.S., Shailendra, S. and Swarnalaka, S. (2007), In vitro antioxidant, activity of ethanolic extracts of Centella asiatiaca, Punica granatum, Glycyrrhiza glabra and Areca catechu. Res. J. Med .Plant, 1:13-16.

· Babu, K., Shankar, S.G. and Rai, S. (2010), Turk. J. Bot., 34: 215-224.

· Baky, N,A., Al-Rasheed, N,M. and Al- Rasheed, N.M., (2009), Alpha-lipoic acid and amlodipine ameliorate myocardial infarction induced by isoproterenol in rats, International Journal of Academic Research, 1: 68-77.

· Barros, L., Oliveria, S., Carvalho, A.M. and Ferria, I.C.F.R. (2010), Industrial Crops and Products, 32: 572-579.

· Bayfield, R.F. and Cole, E. R. (1994), Colorimetric estimation of vitamin A with tricholoroacetic acid, Methods of Enzymology, 67:189-195.
· Bhandari, U., Ansari, M.N. and  Islam, F. (2008) , Cardioprotective effect  of aqueous extract of Embelia ribes burm fruits against Isoproterenol – induced myocardial infarction in albino Rats, Indian J. Exp. Biol, 46: 35

· Buja, L.M. (2005), Myocardial ischemia and reperfusion injury, Cardiovasc Pathol, 14:170.

· Burstein, M., Scholnic, H.R. and Morfin, R. (1970), J. Lipid Res.

· Caraway, W.T. (1963), In standard methods of clinical chemistry, Fourth Edition, Academic Press, Londen, 239-247.

· Carlsen M. H, Halvorsen, B.L., Holte, K, Bohn, S.K, Dragland, S., Sampson, L., Willey, C., Senoo, H., Umezono, Y., Sanada, C., Barikmo, I., Berhe, N., Willett, W.C., Phillips, K. M., Jacobs, D.R. and Blomhoff, R. (2010), Nutrition Journal , 9(3): 1-11.

· Carmen, M.M.  and Florin, A. (2009) , Total antioxidant capacity of some fruit juices: Electro chemical and spectrophotometrical approaches, Molecules, 14:480-493

· Chakraborthy, G.S. and Ghorpade, P.M. (2010), Free radical scavenging activity of Abutilon indicum(l.) sweet stem extract, Int. J. Chem. Tech Research, 2 (1): 526-531.

· Chakraborty, P., Kumar, S., Dutta, D. and Gupta, V. (2009), Role of antioxidants in common health diseases, Research J Pharm and Tech 2(2):238 -244.

· Charde, R.M., Dhongade, M.J., Charde, M.S. and Kasture, A.V. (2010), Indian J. Pharma. Sci. Res, 1: 73-82.

· Chen, J., Yeh, J., Chen, P. and Hsu, C. (2007), Phenolic content and DPPH radical scavenging activity of yam-containing surimi gels influenced by salt and heating, Asian Journal of Health and Information Sciences, 2: 1-11.

· David, M. and Richard, J.S. (1983), Glutathione reductase, methods of enzymol, Anal. 3,258-265.

· Dawidowicza, A.L., Wianowska, D. and Baraniak, B. (2006), The antioxidant properties of alcoholic extracts from Sambucus nigra (Antioxidant properties of extracts). Lwt, 39: 308-315.

· Deshpande, H.A. and Bhalsing, S.R. (2011), Phytochemical analysis of Cassia ortusifolia, Cassia auriculata, Tephrosia, Helictres isora and Centella asiatica, International Journal of Pharma and Biosciences, 2 (3) : 363-367.

· Devi, W.B. Sengottuvela, S., Haja, S.S., Lalitha,V. and Sivakumar, T. (2011), Memory enhancing activities of Ficus religiosa leaves in rodents, International Journal of Research In Ayurveda And Pharmacy , 2(3): 834-838.

· Devika, P.T., and Prince, P.S. (2008), (-)-Epigallocatechin Gallate (Egcg) prevents Isoproterenol-induced cardiac toxicity by stabilizing cardiac marker enzymes and membrane-bound ATPase, Journal of Pharmacy and Pharmacology, 60: 125-133.

· E1 Saed, M.S. and Barak, A.S. (2011), Extraction of insulin from bitter melon plants, Am. J Drug, Discov. Develop, 1: 1-7.

· Esmaeli, M.A., Sonboli, A., Kanani, M.R. and Sadeghi, H. (2009), Salvia sahendica prevents tissue damages induced by alcohol in oxidative stress conditions: Effect on liver and kidney oxidative parameters, J. Med. Plant. Res., 3(4): 276- 283.

· Gaziano, T. A. and Gaziano, J.M. (2008), Epidemiology of cardiovascular diseases. In: Fauci, As., Braunwald, E., Kasper, D.L., Hauser, St., Longo, D.L., Jameson, J.L., Loscalalzo, J., Coryl, Principles of Internal Medicine, Newyork: McGraw Hill, 1375-1379.

· Gill, N.S., Bajawa, J., Dhimen, K., Sharma, P. and Sood,S. (2011), Evaluation of therapeutic potential of traditionally consumed Cucumis melo seeds, Asian J Plant Science., 10: 86-91

· Gnanapragasam, A., Yogeeta, S. and Subhasini, R. (2007), Adriamycin induced myocardial failure in rats, protective role of Centella asiatica, Mol Cell Biochem, 294: 55-63.

· Goyal, S.N., Arora, S., Sharma, A.K., Joshi, S., Ray, R., Bhatia, J., Kumara, S. and Arya, D.S. (2010), Preventive effect of crocin of Crocus sativus on haemodynamic, biochemical, histopathological and ultrastructural alterations in isoprenaline - induced cardiotoxicity vin rats, Phytomedicine, 17 : 227-232.

· Gunjal, M.A., Shah, A.S., Wakade, A.S. and Juvekar, A.R. (2010), Protective effect of aqueous of Moringa oleifera lam. Stem bark on serum lipids, marker enzymes and heart antioxidants parameters in isoproterenol-induced cardiotoxicity in wistar rats, Indian Journal of Natural Products and Resources, 1(4): 485-492.

· Gurgun, C., Ildizli, M., Yavuzgil, O., Sin, A., Apaydin, A., Cinar, C. and Kultursay, H. (2008), Int J Cardiol, 123: 102-107.

· Hasani-Ranjbar, S., Larijani, B. and  Abdollahi, M .(2009), A systamic review of the potential herbal sources of future drugs effective in oxidant- related diseases, Inflamm  Allergy Drug Targets, 8(1):2-10.

· Hepsibha, B.T. Sathiya, S., Babu, C.S., Premalakashmi, V. and Sekar, T. (2010), In Vitro studies on antioxidant and free radical scavenging activities of Azima tetracanta lam leaf extracts, Indian Journal of Science and Technology, 3(5): 571-577.

· Hina, S., Rehman, K.U., Dogar, Z.H., Jahan, N., Hameed, M., Khan, Z.I., Ahmad, K., Mukhtar, K. and Valeem, E.E. (2010), Cardioprotective effect of gemmotherapeutically treated Withania somnifera against chemically induced myocardial injury, Pak. J. Bot, 42(2): 1487-1499.

· Huy, L.A.P., He,H. and Pham- Huy,C. (2008), Free radical, antioxidants in disease and health. Int, J. Biomed. Sci, 4: 89-96.

· Imonek, J. and Bartoova,H. (2005) Effect of dietary chitin and chitosan on cholesteolemia of rats. Acta vet Brno, 74:491-499.

· Jadeja, R.N., Thounaojam, M.C., Patel, D.K., Devkar, R. V. and Ramachandran, A.V. (2010), Pomgranate (Punica granatum L.) juice supplementation attenuates isoproterenol-induced cardiac necrosis in rats, Cardiovasc Toxicol, Doi 10.1007/S12012-010-9076-9.

· Jagadish, L.K., Krishnan, V.V., Shenbhagaraman, R, and Kaviyarasan, V. (2009), Comparative study on the antioxidant, anticancer and antimicrobial property of Agaricus bisporus imbach before and after boiling. Afr. J.Biotechnol, 8: 654-661.

· Jiang, Y., Ng, T.B., Liu, Z., Wang, C., Li, N., Qiao, W and Liu, F. (2010), Immunomodulatory and anti-hiv-1 enzyme activities of antioxidants components from lotus (Nelumbo nucifera Gaertn) rhizome, Bioscience Reports Immediate Publication, 10.1042/Bsr20100062.

· Joseph, B. and Raj. S.J. (2010), Phytopharmacological and Phytochemical Properties of Three Ficus Species, International Journal of Pharma and Biosciences 4(10: 246- 252.

· Kareem, M. A., Krushna, G. S., Hussian, A. S. and Devi, L. K. (2009), Effect of aqueous extract of nutmeg on hyperglycemia, hyperlipidemia and cardiac histopathology associated with isoproterenol-induced myocardial infarction in rats, Tropical Journal of Pharmaceutical Reasearch, 8(4): 337-344.

· Karthikeyan, K., Bai, B.R.S. and Devaraj, S.N. (2007) Effect of grape seed proanthocynanidins on serum and heart tissue lipids in rats subjected to isoproterenol induced myocardial injury, Vascular Pharmacol, 47: 295-301, Doi: 10.1016/J.Vph.2007.08.008.

· Kaur, A., Rana, A.C., Tiwari, V., Sharma, R. and Kumar, S. (2011), Review On Ethanomedicinal and Pharmacological Properties of Ficus religiosa, Journal of Applied Pharmaceutical Science, 1(8): 6-11.

· King, J. (1965), In practical clinical enzymology, Van D.Ed., Nostrand Co, London, 83-93.

· Koche, D., Shirsat, R., Imran, S. and Bhadange, D.G. (2010), Phytochemical screening of eight traditionally used ethnomedicinal plants from akola district (MS) India, International Journal of Pharma and Biosciences, 1(4): 253-256.

· Koksal, E., Bursal. E. Dikici., Tozoglu, F. and Gulcin, I. (2011) Antioxidant activity of Meliosa officinalis leaves, Journal of Medicinal Plants Research, 5(2):217-222.
· Koneru, A., Satyanarayana, S., Mukkanti, K., and Khan, K.A. (2011), In vitro antioxidant activity of Trifal kishneezi, A Uanani Formulation, Am J Drug Discovery Dev, 1: 121- 128.

· Kratchanova, M., Denev, P., Ciz, M., Lojek, A.O. and Mihailov, A. (2010), Evaluation of antioxidant activity of medicinal plants containing polyphenol compounds, comparision of two extraction systems, Acta Biochimica Polonica, 57 (2): 229-234.

· Krushna, G., Kareem, M. A. and Devi, K. L. (2009), Antidyslipidaemic effect of Aegle marmelos linn fruit on isoproterenol induced myocardial injury in rats, Internet J Pharmacol, 6:2

· Kshirsagar, R. and Upadhyay, S. (2009), Free radical scavenging activity of screening of medicinal plants from Tripura, Northeast India, Natural Product of Radiance, 8(2): 117-122.

· Kumar, K.E., Martan, S.K., Sreekanth, N., Chaitanya, G., Sumalatha, G. and Krishna, P.V. (2008) Pharmacology Online, 3:250-256.

· Kumar, P.S. Sucheta, S., Deepa, V.S., Selvamani, P. and Latha, V.S. (2008), Antioxidant activity in some selected Indian medicinal plants, African Journal of Biotechnology, 7 (12): 1826-1828.

· Kuppusamy, A., Varadharajan, S., Josey, C., John, H., Sherin, D., Chirakkan, D. and Athiyappan, G. (2010), Cardioprotective effect of Erythria stricta leaves on isoproterenol- induced myocardial infarction in rat, A Journal OF Bangladesh Pharmacological Society (BDPS), 5: 1-4.

· Lira, L.Q. and Dimenstein, R. (2010), Vitamin A and Gestational Diabetes.

· Luck, H. (1974), Estimation of catalase, methods in enzymic analysis, Academic Press., New York, 885.

· Mackay, J. and Mensah, G. (2007), The atlas of heart disease and stroke, World Health Organization.

· Makhija, I.K., Sharma, I.P. and Khamar, D. (2010), Phytochemicistry and Pharmacological Properties of Ficus religiosa, Annals of Biological Research, 1(4): 171- 180.

· Manimozhi, D.M., Sankaranarayanan, S. and Sampathkumar, G. (2012), Phytochemical screening of three medicinally important Ficus sp, International Journal of Pharmaceutical Research and Development (IJPRD) 4 (1): 44-51.

· Mastan, S.K., Chaitanya, G., Latha, T.B., Srirkanth, A., Sumalatha, G. and Kumar, K.E. (2009), Cardioprotective effect of methanolic extract of Syzygium cumini seeds on isoproterenol – induced myocardial infarction in rats, Der Pharmacia Letter , 1(1): 143-149.

· Matkowski, A., Patreja, T. and Emilia, S. (2008), Antioxidant activity of herb extracts from five medicinal plants from Lamiaceae, J. Medicinal Lant Research., 2 (11): 321-330. 

· Meena, B., Ezhilan, R.A., Rajesh, R., Hussein, A.S., Ganesan, B. Z and Anandan, R. (2008), Antihepatotoxic potential of Sargassum polycystum on antioxidant defense status in d – galactosamine- induced hepatitis in rats, African Journal of Biochemistry Research, 2(2): 51-55.

· Mensor, L. I., Menezes, F. S., Leitao, G. G., Reis, A. S., Dos Santos, T., Coube, C. S. and Leitao, S. G. (2001), Screening of brazilian plant extracts for antioxidant activity by the use of DPPH Free radical method, Phytotherapy Research: 127 – 130.

· Mishra, K.P., Ganju, L., Sairam, M., Banerjee, P.K. and Sawhney, R.C.(2008) A review of high throughput technology for the screening of natural products , Biomed, Pharmacother, 62:94-98.

· Misra, H.P., and Fridovich, I. (1972), The role of superoxide amino in the antioxidantion of epinephrine and a simple assay for superoxide dismutase, Journal of Biological Chemistry, 247, 3170-3175.

· Mohanty, I.R., Arya, D.S. And Gupta, S.K. (2009), Dietary Curcuma longa protects myocardium against isoproterenol induced hemodynamic, biochemical and histopathological alterations in rats, International Journal of Applied Research in Natural Products, 1(4): 19-28.

· Mohanty,I.R., Maheswari, U., Joseph, D. and Deshmukh,Y (2011) Tribular terrestris protects rat myocardian against ISO-induced ischemic injury role of Hsp 70s Cardiac Endogenous antioxidants, Alternative Medicine, 1 (9): 35-39.

· Montagnier, L. (2009), Oxidative stress in preventive medicine, free radiac.  Res., 43: S 27-97.

· Moron, M.S., Depierre, J.N. and Mannerisk, V.C. (1979), Levels of glutathione, glutathione reductase and glutathione -s-transferase activities in rat lung and liver, Biochemica Et Biophysica Acta, 582:67-68.

· Mudagal, M.P., Karia, S. and Goli, D. (2011), Preventive effect of Rhodendron arboretum on cardiac markers, lipid peroxides and antioxidants in nirmal and isoproterenol – induced myocardial necrosis in rats, African Journal of Pharmacy and Pharmacology, 5(6): 755-763.

· Murugesan, M., Ragunath, M., Nandanasabapathy, S., Revathi, R. and Manju, V. (2012), Protective role of fenugreek on isoproterenol induced myocardial infarction in rats, International Research Journal of Pharmacy , 3 (2) : 211-216.

· Nandave, M., Ojha, S.K., Joshi, S., Kumara, S. and Arya, D.S. (2009), Moeringa oleifera leaf extract prevents Isoproterenol – induced myocardial damage in rats, evidence for an antioxidant, antiperoxidative and cardioprotective intervention, J Med Food, 12 : (47).

· Neves, M., Matosa, C., Moutinho, C., Queiroz, G. and Gomes, L.R. (2009), Ethnopharmacological in trans –os montes (Northen Of Portugal), J. Ethnopharmacol, 124:270-283.

· Nichans, S.W.J.J. and Samuelson, B. (1968), Formation of malondialdehyde from phospholipids achidonate during microsomal lipid peroxidation, European Journal of Biochemistry, 6:126.

· Nivethetha, M., Jayasri, J. and Bridha, P. (2009), Effects of Mutingia calabura l. on isoproterenol induced myocardial infarction, Singapore Med J, 50(3): 300-302.

· Oboh, G. and Shodehinde, S.A. (2009), Distribution of nutrients, polyphenols and antioxidant activities in the pilei and stipes of some commonly consumed edible mushrooms in nigeria. Bul. Chem. Soc. Ethiop, 23 (30): 391-398.

· Ogunlana, O.E. and Ogunlana, O.O. (2008), In vitro assessment of the free radical scavenging activity of Psidium guaajava, Research Journal of Agricultural and Biological Sciences, 4(6): 666-671.

· Ojha, S., Bhatia, J., Arora, S., Golechha, M., Kumara, S. and Arya, D.S. (2011), Cardioprotective effects of Commiphora mukul against isoprenaline- induced cardiotoxicity, abiochemical and histopathological evaluation, Journal of Environmental Biology, 32: 731-738.

· Ojha, S., Nandave, M., Kumari, S. and Arya, D.S. (2010), Cardioprotection by Inula racemosa Hook in experimental model of myocardial ischemia reperfusion injury, Indian Journal of Experimental Biology, 48: 918-924.

· Ojha, S.K., Nandeve, M., Arora, S., Narang, A., Dinda, A.K. and Arya, D.S. (2008), Chronic administration of Tribulus terrestrin linn extract improves cardiac function and attenuates myocardial infarction in rats, Int. J .Pharmacol, 4: 1-10.

· Okinaka, S.H., Kumogai, S. and Ebashi, S. (1961), Arch, Neurol, 4: 520-525.

· Olanlokum, J.O. (2008), Protective influence of vitamin E on the antioxidant defence system in the world blood and liver of normal and alloxan – induced diabetic rats, Ind. J. Clin. Biochem, 23(1): 62-66.

· Onocha.  A.A., Oloyede. and Afolabi, (2011), Phytochemical investigation, cytotoxicity and free radical scavenging activities of non polar fractions of acalypha hispida (Leaves and Twigs) Excli Journal, 10: 1-8

· Oskoueian, A., Haghighi, R.S., Ebrahimi, M. and Oskoueian, E. (2012), Bioactive compounds, antioxidant,  tyrosinase inhibition, xanthine oxidase inhibition , anticholinesterase and anti-inflammatory activities of pronous mahaleb l. seed, Journal of Medicinal Plants Research, 6 (2): 225-223.

· Pala, F.S. and Gurken, M. (2008), The role of free radicals in ethipathogenenis of disease, Adv.Mol.Biol, 1:1-9.

· Panchawat, S., 2012, Ficus religiosa (Peepal): A phyto-pharmacologial review, International Journal Journal of Pharmaceutical Sciences, 1(1):435-446.

· Panda, V.S. and Naik, S.R. (2009), Evaluation of cardioprotective activity of Ginkgo biloba And Ocimum santum In Rodents, Alternative Medicine Review, 14 (1):161-171.

· Pandey, K.B. and Rizivi, S.I. (2009), A oxid Med Cell Longev 2:270- 278 

· Parvin, R. and Akhter, N. (2008), Protective effect of tomato against adrenaline-induced myocardial infarction in rats, Bangaldesh Med Res Counc Bull, 34:104-108.

· Pasupathi, P., Rao, Y.Y., Farook, J., Saravanan, G. and Bakthavathsalam, G. (2009),Oxidative stress and cardiac biomarkers in patients with acute myocardial infarction, European Journal Of Scientific Research, 27(2):275-285.

· Patel, S.S., Verma, N.K., Rathore, B., Nayak, G., Singahai, A.K. and Singh, P. (2011), Cardio Protective Effect of  Bombex ceiba flowers against acute adriamycix –induced myocardial infarction in rats, Revista Brasilleua De Farmacognosia  Brazilian Journal of Pharmacognosy, 

· Raghavan, B. and Kumari, S.K. (2006), Effect of Terminalia arjuna stem bark on antioxidant status in liver and kidney of alloxan diabetic rats, Indian J Physiol Pharmacol, 50(2):133-142.

· Rajadurai, M. and Prince, P.S.M (2005), Singapore, Med J, 46:78-81.

· Rajadurai, M. and Prince, P.S.M. (2007), Preventive effect of naringin on isoproterenol – induced cardiotoxicity in wistar rats, A In vivo and In vitro Study, Toxicology, 232: 216- 225.

· Rajendran, R. and Basha, N.S. (2008), Cardioprotective effect of ethanol extract of stem-bark and stem-wood of Premna serratifolia lin., (verbenaceae), Research J. Pharm. and Tech, 1(4): 487-491.

· Raju,K., Balaraman, R., Hariprasad, Vinothkumar,M., Ali,A. (2008), Cardioprotective effect of Momordica cymbalaria fenzl in rats with isoproterenol-induced myocardial injury, Journal of Clinical And Diagnostic Research, 2(1): 699-705.

· Ramya, P., Sudisha, N., Devi. and   Aradhya. (2011), Antibacterial and antioxidant activities of Fenugreek (Trigonella Foenium Grecum L.) leaves, Res. J. Med. Plant.

· Reitman, S. and Frankel, A.S. (1957) A colorimetric method for the determination of serum glutamic oxaloacetic and glutamic pyruvic transaminases, Am. J. Clin. Pathol, 28(1):56-63.

· Rifai, N. and Warnick, G.R. (1994), Ed. laboratory measurement of lipids, lipoproteins and apolipoproteins, Aacc Press, Washington, Dc, Usa.

· Roe, J,H. and Keuther, C,A. (1953), the determination of ascorbic acid whole blood and urine through 2,4-dinitrophenyl hydrazine derivative dehydro ascorbic acid, J. Biol. Chem. 147: 399-407.

· Rosenberg, H, R. (1992), Chemistry and physiology of the vitamins, Inter science Publisher, New York, 452-453.

· Rotruck, J.T., Pope, A.L., Ganthar, H.E., Hafeman, D.G. and Hockstraw, G. (1973), Selenium: biochemical role as a component of glutathione peroxidase, Science, 179, 588-590.

· Rout, S.P., Choudhary, K. A., Kar, D.M., Das, L. and Jain. (2009) Plants in traditional medicinal system- future source of new drugs. Internl. J. Pharmacy and Pharmaceurical Sci 1(1): 1-23.

· Saez G. T., Tormos, C., Giner, V., Chave,s J., Lozano, J.V., Iradi, A. and Redon J. (2007), Factors related to the impact of antihypertensive treatment in antioxidant activities and oxidative stress by-product in human hypertension, Am J Hypertension, 17: 809-816.

· Sagwan, S., Rao, D.V. and Sharma, R.A. (2011) In vitro And In vivo antioxidant activity and total phenolic content of Pongamia pinnata (l) pierre: An Important Medicinal Plant, Internation Journal of Biotechnology, 4 (6): 568-574.

· Sandhya, B., Manoharan, S., Lavanya, S.G. and Manmohan, Ch.R. (2010), Lipid peroxidation and antioxidant stastus in prostate cancer patients, Indian J. Sci. Technol, 3(1):83-86. Domain Site: Http://Www.Indjst.Org.

· Schelttler, G. and Nussel, E. (1975), Arb. Med Soz. Med. Prav. Med., 10: 25.

· Selvi, S., Devi, P.U., Suja, S., Murugan, S. and Chinnaswamy, P. (2007). comparision of non- enzymic antioxidant status of fresh and dried form of Pleurotus florida and Calocybe indica, Pakistan Journal of Nutrition, 6(5): 468-471.

· Senthilkumar, G., Rajadurai, M., Stephan, R. and Ilankeswaran, M. (2010), Biochemical evidences on preventive role of hesperdin on normal and isoproterenol-induced myocardial infarction in male albino wistar rats, Journal Of Pharmacy Research, 3(9): 2152-2154.

· Shafaei, A., Farsi, E., Ahamed, B.M.K., Siddiqui, M.J.A., Attiitalla, I.H., Zhzri,I. and Asmawi , M.Z. (2011), Evaluation of toxicological and standardization parameters and phytochemical investigation of Ficus deltoidea leaves, Am. J. Biochem. Mol .Bio, 1: 237- 243.

· Shao, H., Chu, L., Z. and Kang, C. (2008), Primary antioxidant free radical scavenging and redox signaling pathways in higher plant cells, Int. J. Biol. Sci., 4 (1): 8-14.

· Singh, B.K., Sharma, S.R. and Singh, B. (2010), Antioxidant enzymes in cabbage: variability and inheritance of superoxide dismutase, peroxidase and catalase, scientia horticulture, 124: 9-3.

· Singh, D. and Goel, R.K. (2009), Journal of Ethanopharmacology, 123: 330- 334.

· Singh, R., Jain, S.C., Jain, R. (2009), Antioxidant activity of some medicinally inportant arid zone plants, Asian J. Exp. Sci., 23(1): 215-221

· Sini, K.R., Sinha, B.N. and Karpagavalli, M. (2011), Determining the antioxidant activity of certain medicinal plants of Attapady, (Palakkad), India Using DPPH Assay, 1 (1): 13-16.

· Sivakumar, R., Rajesh, R. and Buddhan, S. (2007), Antilipidemic effect of chitosan against experimentally induced myocardial infarction in rats, J Cell Anim Boil, 1: 71-7.

· Srivastava, S., Chandrasekar, B., Gu, Y., Luo, J., Hamid, T., Hill, B.G. and Prabhu, S.D. (2007), Res, 74 : 445-455.

· Swarkar, H.A., Singh, M. K., Pandey, A.K. and Biswar, D. (2011), In vitro anthelmintic activity of Ficus bengalhensis, Ficus caria and Ficus religiosa, a comparative anthelmintic activity, International J Pharmtech Research, 3: 152-153.

· Thounaojam, M., Jadeja, R., Ansarullah, Devkar, R. and Ramachandran, A.V. (2009), Dysregulation of lipid and cholesterol metabolism inhigh fat diet fed hyperlipidemic rats: Protective effect of Sida rhomboidea Roxb Leaf Extract, J Health Sci, 55 : 413-420.

· Thounaojam, M.C., Jadeja, R.N., Ansarullah., Karen, S.S., Shah , J.D., Patel, D.K., Saluke, S.P., Pandate, G.S., Devkar, R.V. and Ramachandran, A.V. (2011), Cardioprotective effect of sida rhomboid ea rohb extract against isoproterenol induced myocardial necrosis in rats, Experimental and Toxicologic Pathology, 63: 351-356.

· Uma, B., Nazam, A.M. and Islam, F. (2008), Cardioprotective effect of aqueous extract of Embelia ribes burm fruits against isoproterenol- induced myocardial infarction in albino rats, Indian J Exp Boil , 46: 35-40.

· Van- Stijn, M.F.M., Ligthart- Melis, G.C. Boelens, P.G., Scheffer, P.G., Reerlink, T., Twisk, J.W.R., Howdijk, A.P.J. and Van Leeuwen, P.A.M. (2008), Antioxidant enriched enteral nutrition and oxidative stress after major gastrointestinal tract surgery, World J Gastroenterol., 14 (45): 6960-6969.

· Varalakshmi, B., Karpagam, T., Prabha, P.L., Firdous, S.J. and Gomathi, S. (2011), A comparative study on the effects of herbal and conventional medicine on cardiovascular disease, International Journal of Pharmaceutical Research and Development (IJPRD), 3 (7): 128- 133.

· Veerapur, V.P., Prabhakar, K.R., Parikar, V.K., Bansal, P., Srinivasan, K.K., Priyadarsini, K.I. And Unnikrishnan, M.K. (2010), Antidiabetic, hypolidaemic and antioxidant activity of dodonaea viscose aerial parts in streptozotocin- induced diabetic rats, Int. J. of Phytomed, 2: 59-70.

· Verma, S. and Singh, S.P. (2008), Current and future status of herbal medicine, Vet, World, 1: 347 -350.

· Vijaykumar, M., Selvi, V. and Krishnakumari,S. (2010), Efficacy of lagenaria siceraria (MOL) on lipid profile in isoproterenol- induced myocardial infarction in wistar rats, International Journal of Pharma and Biosciences, 1(4): 295-300.

· Young, H.S., Jung, W.K.,  Jeon, Y. J., Kim, S. K. and Lee, H. C. (2008), protective effects of fermented onion juice containing higher amount of querectin aglycone against oxidative stress by 2, 2’- azobis (2- amino propane) Dihydrochloride (AAPH) Treatment In Spargue-Dawely Rats, Eur Food Res Technol., 226: 473-482.
APPENDIX - I

ANALYSIS OF PHYTOCHEMICALS

ALKALOIDS (Raaman, 2006)

50 mg of solvent free extract was stirred with one ml of dilute hydrochloric acid and filtered. The filtrate was tested for alkaloids. 

Mayer’s Test: To the filtrate, a drop of Mayer’s reagent was added along the sides of the test tube. A white precipitate indicates the test as positive.

FLAVONOIDS (Raaman, 2006)


Alkaline reagent test: Two ml of aqueous solution of the extract was treated with 1 ml of 10% ammonium hydroxide solution. Yellow fluorescence indicated the presence of flavonoids.

SAPONINS (Raaman, 2006)


50 mg of the plant extract was ground with 3 ml of distilled water and diluted with the same, made upto 20ml. The suspension was shaken in a graduated cylinder. After 15 min, a two cm layer of foam indicated the presence of saponins.

PHENOLS (Raaman, 2006)


Ferric chloride test: 50mg of the sample was dissolved in 5ml of distilled water. To this, few drops of neutral 5% ferric chloride solution was added. A dark green colour indicates the presence of phenolic compounds.

GLYCOSIDES (Raaman, 2006)


50mg of the plant extract was hydrolysed with concentrated hydrochloric acid for 2 hours on a water bath, filtered and the hydrolysate was subjected to the following test.

Borntrager’s test: From the filtered hydrolysate, 3ml of chloroform layer was separated and 2ml of 10% ammonia solution was added to it. Pink colour indicates the presence of glycosides.

Carbohydrates (Iyengar, 1995)


To 0.5ml of the extract of the plant sample, 1ml of water and 5-8 drops of Fehling’s solution was added at hot and observed for brick red precipitate.

TANNINS (Iyengar, 1995)


One ml of water and 1-2 drops of ferric chloride solution was added to 1 ml of  extract of the plant sample. Blue colour was observed for gallic tannins and green black for catecholic tannins.

STEROIDS (Siddiqui and Ali, 1997)


Libermann-Burchard reaction: 4mg of the plant extract was treated with 0.5 ml of acetic anhydride and 0.5ml of chloroform. Then concentrated sulphuric acid was added slowly and green bluish colour for steroids was observed.

TERPENOIDS (Siddiqui and Ali, 1997)


4 mg of the extract was treated with 0.5 ml of acetic anhydride and 0.5ml of chloroform. Concentrated sulphuric acid was added slowly along the sides of the test tube. Red violet colour was observed for terpenoids.

APPENDIX-II
DPPH ASSAY
(Mensor et al., 2001)

PRINCIPLE


Antioxidant activity of the phenolic compounds depends on their ability to decrease the stable free radical.

REAGENTS


1. Methanol-50 ml


2. DPPH (Diphenyl-2-picryl hydrazyl radical)-1mM

PROCEDURE


      3 ml of 1mM DPPH in methanol was added to 100µl of PBS containing 10-100µg of the protein fraction. DPPH solution with methanol was used as a positive control and methanol acted as a control. When DPPH reacts with antioxidant, the sample of DPPH was reduced and the color changed from deep violet to light yellow. This was measured at 517 nm. The percentage antioxidant activity was calculated by the following formula. 


Scavenging activity (%) =    A517 (control)-A517 (sample)     x 100

                                                                      A517 (control)

APPENDIX-III

ASSAY OF SUPEROXIDE DISMUTASE

(Misra and Fridovich, 1972)

PRINCIPLE


       Superoxide dismutase (SOD) uses the phytochemical reduction of riboflavin as oxygen generating system and catalyzes the inhibition of Nitro blue tetrazolium (NBT) reduction, the extent of which can be assayed spectrophotometrically at 600 nm.

REAGENTS

1. 50mM Potassium phosphate buffer

2. 45µM Methionine

3. 5.3µM Riboflavin

4. 84µM NBT

5. 20mM Potassium cyanide

PROCEDURE

                The incubation medium contained 300µl of each reagent (50mM potassium phosphate buffer, 45µM Methionine, 5.3µM Riboflavin, 84µM NBT and 20mM potassium cyanide) To the test 300µl of sample was added and the final volume was made up to 3 ml with distilled water. The tubes were placed in an aluminium foil-lined box maintained                  at 25ºC and equipped with 15W fluorescent lamps. Reduced NBT was measured spectrophotometrically at 600nm after exposure to light for 10 minutes. The maximum reaction was evaluated in the absence of enzyme. One unit of enzyme activity is defined as the enzyme reaction, which gives 50% inhibition of NBT reduction in one minute under the assay conditions and expressed as specific activity in units. 

APPENDIX-IV

ESTIMATION OF CATALASE ACTIVITY

(Luck, 1974)

PRINCIPLE


             The UV light absorption of hydrogen peroxide solution can be measured between 230 and 250 nm. On decomposition of hydrogen peroxide by catalase, the absorption decreases with time. The enzyme activity could be arrived at from this decrease. But this method is applicable only to enzyme solution, which do not absorb strongly at 230 - 250 nm.  
REAGENTS

1. Phosphate buffer 0.067 M (pH 7.0): Dissolved 3.522 g of KH2PO4 and 7.268 g of K2HPO4.2H2O in distilled water and made up the volume to 1 litre.

2. Hydrogen peroxide - phosphate buffer: Dissolved 0.16 ml of H2O2 (10% w/ v) to 100 ml phosphate buffer, prepared fresh. The absorbance of the solution should be about 0.5 at 240 nm with 1 cm light path.

PROCEDURE
Enzyme extract

  The sample homogenized in a prechilled mortar and pestle with 0.067M phosphate buffer at 1-4˚C and centrifuged. Stirred the sediment with cold phosphate buffer, allowed to stand in the cold with occasional shaking and then repeated the extraction once or twice. The extraction should not take more than 24hours.The combined supernatants were used for the assay.
 Assay 

   Pipetted out 3.0 ml of H2O2 Phosphate buffer into the experimental cuvette. Mixed with 0.01 - 0.04ml of sample with a glass rod flattened at one end. Noted the time Δt required for a decrease in absorbance from 0.45 to 0.4 at 240 nm. This value was used for the calculation. If Δt was greater than 60 seconds, then repeated the measurements with more concentrated solution of the sample. Calculated the activity and expressed in units per mg protein. One enzyme unit was calculated as the amount of enzyme required to decrease the absorbance at 240 nm by 0.05 units.
Calculation

Calculated the concentration of H2O2 using the extinction coefficient 0.036 μ mole/ml.

APPENDIX-V

ASSAY OF GLUTATHIONE PEROXIDASE

(Rotruck et al., 1973)

PRINCIPLE


A known amount of enzyme preparation was used to react with hydrogen peroxide in the presence of GSH for a specified time period. Then the remaining GSH was measured by the method of Ellman.


2GSH + H2O2                                                           GSSG +2 H2O2

REAGENTS
1. 0.4M Tris buffer

2. 10mM sodium azide

3. 10% TCA

4. 0.4mM EDTA

5. 10mM H2O2

6. 2mM Glutathione

PROCEDURE

         To 2 ml of Tris buffer, 0.2 ml of EDTA, 0.1 ml of Sodium azide and 0.5 ml of enzyme extract were added. 0.2 ml of glutathione followed by 0.1 ml of H2O2 were added to the mixture, mixed well and incubated at 37ºC for 10 minutes along with a tube containing all the reagents except sample. After 10 minutes the reaction was arrested by the addition of 0.5 ml of 10% TCA, centrifuged and the supernatant was assayed for glutathione by the method of Ellman.


The activities are expressed as µg GSH consumed/min/mg protein.

APPENDIX-VI

ASSAY OF GLUTATHIONE REDUCTASE

(David and Richard, 1983)

PRINCIPLE


        Glutathione reductase catalyzes the conversion of oxidized glutathione to reduced glutathione employing NADPH as a substrate. The amount of NADPH utilized in a direct measure of enzyme activity.

REAGENTS
1. 0.12M Phosphate buffer, pH 7.2

2. 15mM EDTA

3. 10mM Sodium azide

4. 6.3mM oxidized glutathione

5. 9.6mM NADPH

PROCEDURE

          20% aqueous extract was prepared in 0.12M Phosphate buffer (pH 7.2) was used as the source of enzyme. The assay system contained 1 ml of 0.12M Potassium phosphate buffer, .0.1 ml of 15mM EDTA, 0.1 ml of 10mM Sodium azide, 0.1 ml of 6.3mM oxidized glutathione and 0.1 ml of enzyme source and water in the final volume of 2 ml. Kept for 3 minutes. Then 0.1ml of NADPH was added. The absorbance at 340nm was recoded at an interval of 15 seconds for 2 to 3 minutes. For each series of measurement controls were done that contained water instead of oxidized glutathione. The enzyme activity was expressed as milli moles of NADPH oxidized/minute/g sample.

APPENDIX-VII

ESTIMATION OF VITAMIN A

(Bayfield and Cole, 1994)

PRINCIPLE


The color produced by vitamin A, its acetate or palmitate with TCA is proportional to its concentration, which is measured at 620nm in a spectrophotometer.

REAGENTS


All the reagents were prepared fresh. Exposure of sample and reagents to light was avoided at all times.

1. Saturated TCA in chloroform

15g clear TCA crystals were dissolved in 25 ml of alcohol-free chloroform, stored in dark.

2. Standard vitamin A


15mg vitamin A palmitate/10 ml of chloroform.

PROCEDURE


Aliquots of the standard were pipetted out into a series of clear, dry test tubes in the concentration range of 0-7.5µg. The volumes in all the tubes were made upto 0.1 ml with chloroform. From a fast delivery pipette, added 2 ml of TCA reagent rapidly, mixing with the contents of the tube. Recorded the absorbance immediately at 620nm in a spectrophotometer. The procedure was repeated for the sample tubes. Constructed a standard graph and read off the concentration in the sample vitamin A levels were expressed as µg/g tissue.

APPENDIX-VIII

ESTIMATION OF VITAMIN C

(Roe and Keuther, 1953)
PRINCIPLE

 
          Ascorbate is converted to dehydroascorbate by treatment with activated charcoal or bromine. Dehydroascorbic acid reacts with 2, 4 - dintrophenyl hydrazine (DNPH) to form osazones, which dissolves in sulphuric acid to give an orange coloured solution whose absorbance can be measured spectrophtometrically at 540 nm.  

REAGENTS    

1. 4% TCA

2. 9N H2SO4 
3. 2% 2, 4 - dintrophenyl hydrazine (DNPH) – Dissolved 2 g of DNPH in 100 ml of   9 N H2SO4 
4. 10% thiourea

5. 85% H2SO4  
6. Stock standard solution: Dissolved 100 mg of ascorbic acid in 100 ml of 4% TCA

7. Working standard: Diluted 10 ml of the stock solution to 100 ml with 4% TCA.

PROCEDURE

About 1g of the sample was homogenized in 4%TCA up to 10ml.Centrifuged at 2000rpm for 10minutes.To the supernatant obtained; a pinch of activated charcoal was added, shaken well and kept for 10 minutes. Centrifuged once again and removed the charcoal residue. The volume of the clear supernatant was noted.0.5ml and1.0ml aliquots of this supernatant were taken for the assay. The assay volumes were made up to 2ml with 4%TCA. 0.2 to 1.0 ml of the working standard solution containing 20 -100 µg of Ascorbate respectively were pipette out in clean, dry test tubes, the volumes of which were also made up to 2.0 ml with 4% TCA. DNPH reagent of volume 0.5 ml was added to all the tubes, followed by 2 drops of 10% thiourea. The tubes were incubated at 37˚C for 3 hours. The osazones formed were dissolved in   2.5 ml of 85% H2SO4, in cold, drop by drop, with no appreciable rise in temperature. To the blank alone, DNPH reagent and thiourea were added after addition of sulphuric acid. After incubation for 30 minutes at room temperature, the absorbance was read spectrophotometrically at 540 nm. The content of ascorbic acid was calculated in the liver sample using the standard graph. 

APPENDIX-IX

ESTIMATION OF VITAMIN E

(Rosenberg, 1992)

PRINCIPLE


         Tocopherol can be estimated using Emmeric - Engel reaction which is based on the reduction of ferric ions by tocopherol, which then forms a red colour with 2, 2’ - dipyridyl. Tocopherol and carotenes are first extracted with xylene and the extraction read at 460 nm to measure carotenes. A correlation is made for these after adding ferric chloride and reading at  520 nm.

REAGENTS

1. Absolute alcohol

2. Xylene

3. 2, 2’ – dipyridyl: Dissolved 1.2 g of 2, 2’ – dipyridyl in 1 l n – propanol

4. FeCl3 solution: Dissolved 1.2 g of FeCl3.6H2O in 1 l ethanol. Kept in brown bottle

5. Standard solution: Dissolved 1g/ l of α - tocopherol in absolute alcohol. 91 mg of                    α – tocopherol is equivalent to 100 mg of tocopherol acetate.

PROCEDURE    


      The sample was homogenized with water in a blender. Weighed accurately, 2.5g of the homogenized sample into a conical flask. Added 50ml of 0.1N H2SO4 slowly without shaking. Stoppered and allowed to stand overnight. The next day contents of the flask were shaken vigorously and filter through whatmann no.1 filter paper, discard the initial 10-15ml of fitrate. Aliquots of the filtrate were used for the estimation. Into 3 stoppered centrifuge tubes (test, standard and blank), pipetted out 1.5 ml of extract, 1.5 ml of standard and 1.5 ml of water respectively. To the test and blank, added 1.5 ml of ethanol and to the standard, added 1.5 ml of water. To all the tubes, added 1.5 ml of xylene, stoppered, mixed well and centrifuged. One ml of the xylene layer was transferred into another stoppered tube, taking care not to include any other ethanol or protein. To each tube, 1.0 ml of 2, 2’ - dipyridyl reagent was added, stoppered and mixed. Into the cuvettes, 1.5 ml of the mixture was pipette out and read the extinction of the test and the standard against blank at 460 nm. Then, beginning with the blank, added 0.33 ml of ferric chloride solution. The amount of vitamin E can be calculated using the formula






        Reading at 520 nm – Reading at 460 nm

Amount of tocopherol      =        






      Reading of standard at 520 nm x 0.29 x 15

APPENDIX-X

ESTIMATION OF REDUCED GLUTATHIONE

(Moron et al., 1979)

PRINCIPLE


Reduced glutathione is measured by its reaction with DTNB (5, 5’-dithio-2-nitrobenzoic acid) (Ellman’s reaction) to give a compound that absorbs at 412nm.

REAGENTS
1. 5% TCA

2. 0.2M Sodium phosphate buffer (pH 8.0)

PROCEDURE
1g of the sample was homogenized in 5%TCA to give 20% homogenate. The precipitated protein was centrifuged down at 1000rpm for 10 minutes. The homogenate was cooled on ice and 0.1 ml of the supernatant was taken for the estimation. The volume of the aliquot was made up to 1.0 ml with 0.2M Sodium phosphate buffer (pH 8.0), 2 ml of freshly prepared DTNB solution (0.6mM in 0.2M phosphate buffer-pH 8.0) was added to tubes and the intensity of the yellow color formed was read at 412nm in a spectrophotometer after 10 minutes. A standard curve of reduced glutathione was prepared using concentrations ranging from 2 to 10 nanomoles of reduced glutathione in 5% TCA.
APPENDIX-XI

ESTIMATION OF LIPID PEROXIDES

(Nichans & Samuelson, 1968)

Principle


In this method, malondialdehyde and other thiobarbituric acid reactive substances (TBARS) were measured by their reactivity with TBA in acidic condition to generate a pink coloured chromophore which was read at 535 nm.

Reagents


TCA (15 %)


HCl ( 0.25 N )


TBA ( 0.38 % in w / v in distilled water )


TBA – TCA – HCl –solution were mixed freshly in ratio 1:1:1
Procedure

The tissue homogenate was prepared in Tris Hcl buffer (pH 7.4). 1 ml of tissue homogenate was treated with 2 ml of TBA - TCA – HCl solution and mixed thoroughly. The mixture was kept in boiling water bath for 15 miutes. After cooling the tubes were centrifuged for 10 minutes and supernatant was taken for measurement. The absorbance of chromophore was read at 535 nm against the reagent blank. The amount of TBARS was calculated using the extinction coefficient 1.56 ×10 5 M-1 cm -1.The results were expressed as nM of MDA / mg protein.

APPENDIX XII

ESTIMATION OF GLUTAMIC OXALOACETIC

TRANSAMINASE

(Reitman and Frankel, 1957)

Principle

Serum glutamine oxaloacetic transaminase catalyses the reversible transfer of an amino group from aspartate to α- keto glutarate forming glutamate and oxaloacetate. SGOT catalyses the following reaction:

L -Aspartate +α - Keto glutarate   SGOT (pH 7.4)     Oxaloacetate + L – Glutamate

Oxaloacetate + 2, 4 DNPH    Alkaline medium         2, 4 dinitrophe nyl hydrazine (Brown Colored )

Reagents

1. Tris buffer, pH 7.5 - 100mmol/l

2. L-aspartate - 500mmol/l

3. 2-oxoglutarate - 15mmol/l

4. Standard Pyruvate - 2mmol/l

5. 2, 4 dinitrophenyl hydrazine reagent

6. Working sodium hydroxide (4N)

Procedure

0.5ml of buffered substrate was incubated at 37°C for 3 minutes and 0.1 ml of serum was added, mixed well and incubated at 37°C for 30 minutes. Then 0.5ml of 2, 4 -dinitrophenyl hydrazine (DNPH) reagent was added, mixed well and kept at room temperature for 20 minutes and 0.5ml of 4N working sodium hydroxide was added, and kept at room temperature for 10 minutes. Blank and standards were also processed in a similar way and the absorbance was measured spectrophotometrically at 505 nm. 

APPENDIX XIII

ESTIMATION OF GLUTAMIC PYRUVIC

TRANSAMINASE

(Reitman and Frankel, 1957)

Principle

SGPT catalyses the reversible transfer of amino group from L-alanine to alpha ketoglutarate with the formation of pyruvate and glutamate. The pyruvate so formed is allowed to react with 2-4 dinitrophenylhydrazine (DNPH) to produce 2, 4- dinitrophenyl hydrazone derivative, which is measured photometrically.
α- Keto glutarate + L – Alanine   SGPT (pH 7.4)     L – Glutamate + Pyruvate

 
 Pyruvate + 2, 4 DNPH           Alkaline medium        2, 4 dinitrophenyl hydrazine (Brown coloured)
Reagents
1. Tris buffer, pH 7.5 - 100mmol/l

2. L-alanine - 500mmol/l

3. 2-oxoglutarate - 15mmol/l

4. 2, 4 dinitrophenyl hydrazine reagent

5. Working sodium hydroxide (4N)

Procedure

0.5ml of buffered substrate was incubated at 37°C for 3 minutes and 0.1ml of serum was added, mixed well and incubated at 37°C for 60 minutes. Then 0.5ml of DNPH reagent was added, mixed well and kept at room temperature for 20 minutes and 0.5ml of 4N working sodium hydroxide was added and kept at room temperature for 10 minutes. Blank and standards were also processed in a similar way and the absorbance was measured spectrophotometrically at 505 nm. Activity of SGPT was expressed as IU/L.

APPENDIX – XIV

ESTIMATION OF TOTAL CHOLESTEROL

CHOD-PAP METHOD

(Allain et al., 1974)

PRINCIPLE:

       Cholesterol esterase (CHE) hydrolyses cholesterol ester to free cholesterol is oxidized by the Cholesterol oxidase (CHOD) to 4-cholestenone and hydrogen peroxide, hydrogen peroxide formed reacts with 4-amino antipyrine and phenol in presence of peroxidase to produce pink colored compound called quinonimine dye.

                  Cholesterol esters + H2O      CHE                     Cholesterol + fatty acid
      Cholesterol + O2                  CHOD                    4 -cholestenone + H2O2
        2H2O2 + phenol + 4AP         POD                   Quinonimine + 4H2O

The intensity of the color formed is proportional to cholesterol concentration in the sample.

REAGENT:

Cholesterol standard:  200 mg/dl.

PROCEDURE:
  
Pipetted out into a clean dry test tube 1ml of cholesterol reagent and 20 µl of serum sample. Standards were prepared by adding 1ml of reagent and 20 µl of cholesterol standard. Mixed well and incubate at 37˚ C for 10 minutes. The absorbance of the samples and calibrator, were measured against the blank at 505 nm.

CALCULATION

Total Cholesterol (mg/dl)       =                         Absorbance of test







          Absorbance of standard

APPENDIX - XV

ESTIMATION OF TRIGLYCERIDE

KIT METHOD (Schettler and Nussel, 1975)

  PRINCIPLE:

         
Sample triglyceride incubated with Lipoprotein Lipase (LPL), liberate glycerol and free fatty acids glycerol is converted to Glycerol-3-Phosphate (G3P) and Adenosine-5-diphosphate (ADP) by glycerol kinase and ATP. Glycerol-3-Phosphate (G3P) is then converted by glycerol phosphate dehydrogenase (GPO) to Dihydroxy Acetone Phosphate (DAP) and hydrogen peroxide (H2O2). In the last reaction, hydrogen peroxide reacts with 4-amino phenazone (4-AP) and p-chloroform in presence of peroxidase (POD) to give a red colored dye.

                     Triglycerides + H2O  
  LPL                  Glycerol + free fatty acids
  Glycerol + ATP              glycerol kinase                  G3P + ADP

 

 G3P + O2                             GPO                            DPA + H2O2
  H2O2 + 4-AP + p-chloro phenol        POD              Quinone + H2O
The intensity of the color formed is proportional to the triglyceride concentration in the sample.

REAGENTS:

Standard: 200 mg/dl
PROCEDURE:

           1ml of working reagent was added to each of 0.01ml of serum sample and 0.01 of standard taken in different tubes. Mixed and incubated at 37˚C for 10 minutes. The absorbance of the sample and standard against blank was read at 546 / 670 nm.

CALCULATION


Triglyceride concentration (mg/dl) =                Absorbance of sample 







            Absorbance of standard 

APPENDIX – XVI

ESTIMATION OF LDL–C

Kit method (Rifai and Warnik, 1994)

PRINCIPLE: 

            The LDL-C direct is a Homogeneous assay.  When serum is mixed with R1, amphoteric surfactants protect LDL from enzyme reactions.  CHE and CO reacts with non-LDL cholesterol, which is decomposed to water by catalase.  R2 enables the conversion of LDL-C to hydrogen peroxide, which upon Oxidative condensation with HAD OS and 4AA yields a color complex.  By measuring the absorbance of this blue colour complex produced, the LDL-C concentration in the sample can be calculated when compared with the absorbance of the LDL-C Calibrator.
REAGENTS:

· LDL-C Direct R1

· LDL-C Direct R2

· LDL-C Direct Calibrator
PROCEDURE:

      
In the clean test tube marked test added 0.5 ml of Reagent 1 and  0.005 ml of serum sample and in the another tube named calibrator added  0.005 ml of calibrator to 0.5 ml of  Reagent1 and mixed well and incubated for 5 minutes at 370C. Then 0.15ml of Reagent 2 was added to both the tubes and mixed well and incubated for 5 minutes at 370C. The absorbance of calibrator and sample was measured at 600nm.

CALCULATION:

                                                             Absorbance of Sample

LDL-C Concentration (mg/dl)  


       x Calibrator Concentration

                                                             Absorbance of Calibrator

APPENDIX - XVII

ESTIMATION OF HDL CHOLESTEROL

KIT METHOD

(Burstein et al., 1970)

PRINCIPLE:

      
Chylomicrons, LDL and VLDL (low and very low density lipoproteins) are precipitated from serum by phosphotungstate in the presence of divalent cations such as magnesium.  The HDL cholesterol remains unaffected in the supernatant and is estimated using cholesterol reagent.

                                   Phosphotungstate

Serum / Plasma  
                                             HDL        +      (LDL + VLDL + Chylomicrons)

                                             Mg2+                  (supernatent)                      (Precipitate)

REAGENTS

1. Cholesterol Reagent

2. HDL Cholesterol Standard (25 mg/dl)

3. Precipitating reagent 
PROCEDURE:
STEP-I

PRECIPITATION OF VLDL, LDL AND CHYLOMICRONS


Pipetted into a clean dry centrifuge tube 0.25 ml of serum and 0.5 ml of precipitating reagent.  Mixed well and allowed to stand at room temperature for 10 minutes.  Centrifuge for 10 minutes at 4000 rpm and separate clear supernatant.  Use the supernatant for HDL-Cholesterol estimation.

STEP – II

ASSAY OF HDL CHLESTEROL


Pipetted in a clean dry test tubes labeled blank (B), standard (S) and test for HDL-Cholesterol (T), 1.0ml of Cholesterol reagent. 0.05 ml of the supernatant from step- I was added to test (T).  Mixed well.  Incubated at 37˚C for 10 minutes or (30˚C) for 12minutes.  The absorbance of the sample and calibrator were measured against the blank at 505nm.

CALCULATION







   Absorbance of Test 







Absorbance of standard

APPENDIX- XVIII
ESTIMATION OF CREATININE KINASE-MB
( NAC act.) method

PRINCIPLE
CK-M fractions of the CK-MM and the CK-MB in the sample are completely inhibited by an anti CK-M antibody present in the reagent.Then the activity of the CK-B fraction is measured by the CK (NAC act.) method. 
REAGENT 
L1 : Enzyme Reagent 
L2 : Starter Reagent
working reagent: For sample start assays a single reagent is required.

Pour the contents of 1 bottle of L2 (Starter Reagent) into 1 bottle of L1

(Enzyme Reagent). This working reagent is stable for at least 10 days

when stored at 2-8°C.
Substrate Start Assay:

Pipette into a clean dry test tube labeled as Test (T):Enzyme Reagent (L 1) 0.8 ml and
Sample 0.05 ml Incubate at the assay temperature for 5 minutes and add Starter Reagent (L 2) 0.2 ml Mix well and read the initial absorbance A and repeat the absorbance 0

reading after every 1, 2, & 3 minutes. Calculate the mean absorbance

change per minute ( D A/ min).
Sample Start Assay:

Pipette into a clean dry test tube labeled as Test (T):

Working Reagent 1.0 ml Incubate at the assay temperature for 1 minute and addSample 0.05 ml Mix well and read the initial absorbance A after 5 minutes and repeat the 0 absorbance reading after every 1, 2, & 3 minutes. Calculate the mean

absorbance change per minute ( D A/ min).
CALCULATION

The CK-MB (mg/dl)activity is obtained by multiplying the CK-B activity by two.

APPENDIX- XIX
ESTIMATION OF LDH

Enzymatic Assay Kit – 3460-04

PRINCIPLE 

The Lactate Dehydrogenase (LDH) Enzymatic Assay Kit measures the concentration of LDH using a direct, plate-based, colorimetric reaction. When serum is added to the reaction mix, the LDH in the sample converts the lactate and NAD+ in the mix to pyruvate and NADH. The production of the NADH product is directly monitored by measuring the increase in absorbance of the reaction at 340 nm over a 5 minute time interval. Dilutions of the standard (included in the kit) can be used to construct a standard curve to calibrate the assay and confirm linearity.

REAGENTS

	1. LDH Reagent Mix 

	2. Standard 

	3. Standard Dilution Buffer 


Assay Protocol 
1. Add 5 μL of each sample or standard (in duplicate) to microplate wells. 

2. Add 250 μL reconstituted LDH Reagent Mix to the wells. 

3. Measure absorbance of the wells at 340 nm (= initial reading). Exactly 5 minutes later, read the absorbance again (= 5 min reading). 

Note: If the 5 min reading of a serum sample is >0.8 absorbance units, then dilute the serum 1:1 with saline and retest.
CALCULATION
LDH activity (IU/L) =  Multiple average of 5 min Absorbance at 340 nm × 2187 
APPENDIX- XX
ESTIMATION OF URIC ACID 

Fossati  et al., 1980

PRINCIPLE 


Uric acid is transformed by uricase into allantoin and hydrogen peroxide that, under the catalytic influence of peroxidase , oxidizes the chromogen to form a purple quinoneimine whose colour intensitymeasured at 560 nm is proportional to the concenteration of uric acid in the sample .
REAGENTS
1. Reagent A (Buffer enzyme )

2. Reagent B (DHBS reagent )

3. Reagent C (urease reagent )

4. Stock uric acid standard solution : 1g/L , 100mg of uric acid and 60 mg of lithium carbonate in 30 L of distilled water at  60 * C and dissolve in 100 ml of the same 

5.  Working uric acid standard – Dilute the stock uric acid standard solution in distilled water to make a solution equivalent to 60 mg/L 
PROCEDURE:

Take 3 tubes , label as blank , standard and  sample .Pipette out 25µl of distilled water to blank , 25µl of uric acid solution to standard and 25 µl of biological sample to the sample tube 
Pipette into all the tube 1.0 ml of enzyme (working reagent mix) and incubate for 10 minutes at 37˚C
Read the absorbance of the sample and standard against the blank a 560 nm 

CALCULATION

Uric acid mg/100 ml =   Absorbance of sample 




________________________  ×  5



   Absorbance of standard

APPENDIX -XXI
HISTOLOGICAL TECHNIQUE

(Culling, 1979)

At the end of the treatment period, the heart  tissue of  different experimental group rats were removed and histological studies were carried out to reveal the  cardiotonic effect of methanolic extracts of Nelumbo nucifera Flowers (MNnF)and Allium cepa Bulbs (MAcB) in the experimental rats.

The following steps were followed in the histological techniques.

1. Heart tissue bits are preserved in 10 per cent formalin solution for minimum 1 hour.

2. Dehydration of heart tissue bits were done by 3 changes of acetone (each 500ml).

3. Cleaned the bits from acetone by 3 changes of xylene (each 500ml) for about 3 hours.

4. Incubated the processed tissue bits in paraffin wax- 2 changes for 3-4 hours in an       incubator at 58-600C.

5. Embedded the tissue bits in paraffin wax after incubation in melted paraffin.

6. The sections were cut from autopsy bit embedded in wax (Sections are 1-3μm thick       autopsy bit).

7. Sections were taken on the glass slide.

8. Sections on glass slide were cleaned from wax by immersing in xylene.

9. Sections were histochemically reacted with haemotoxylin and eosin staining to evaluate      the morphology and cellular composition.
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