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Gymnema sylvestre helps to control the blood sugar level

Gymnemic acid help to decrease the craving for sugar  

Gymnemic acid depresses appetite and cause weight reduction

Gymnemic acid restores pancreas functioning

Gymnema sylvestre lowers serum triglycerides and cholesterol

Gymnemic acid also shows anti-tooth decayed effect

Gymnema leaf powder stimulates the heart and circulatory system and activates the uterus.

Gymnema root used to treat snake bites, stomach complaints, water retention and liver diseases.

Introduction
I  INTRODUCTION

The secret of health for both mind and body is not to mourn for the past, 

not to worry about the future, or not to anticipate troubles, 

but to live the present moment wisely and earnestly.

-The Buddha

In the 21st century, health is a shared responsibility, involving equitable access to essential care and collective defence against transitional threats. Among all forms of life, human life on earth is supreme. To live a satisfied life, good health is essential. A definition formulated by the joint committee on health terminology (2001), points to the essence of concept that “health is an integrated method of functioning which is oriented towards maximizing the potential which the individual is capable”.

Wellness is first and foremost a choice to assume responsibility for the quality of the life. It begins with a conscious decision to shape a healthy lifestyle. Wellness is a mind set, a predisposition to adopt a series of key principles in varied life areas that lead to high levels of well-being and life satisfaction (Ardell, 2003). When the standard of living is rising everywhere; the standard of health is at its lowest. This is mainly because modern man suffers from many diseases as he lives far away from nature (Sanathana, 2004).


However, non-communicable diseases such as diabetes, cancer, blindness, mental illness, hypertension, HIV/AIDS, accidents and injuries are also the rise. The health status of Indians, is still a cause for the grave concern, especially that of the rural population. This is a reflected in the life expectancy (63 years) infant mortality rate (80/1000 live births), maternal mortality rate (438/100000 live births); however, over a period of time some progres has been made. To improve the prevailing situations. The problem of rural health is to be addressed both at macro (national and state) and micro (district and regional) levels. This is to be done in an holistic way, with a genuine effort to bring the poorest of the population to the centre of the fiscal policies (Swain, 2006).



A World Health Report (1999) gives the main causes of mortality in India as non​-communicable diseases (48 percent), communicable diseases (42 percent) and injuries (10 percent). Non-communicable diseases are malignant neoplasm, diabetes mellitus, neuropsychiatric disorders, sense organ disorders, cardiovascular diseases, respiratory diseases, digestive diseases, musculo-skeletal diseases, congenital abnormalities, oral diseases and other non-communicable diseases (www.who.com). 
Among all these, diabetes is most prevalent. The prevalence of diabetes for all age group, world wide was estimated to be 2.8% in 2000 and 4.4% in 2030. 


As per International Diabetes Federation (IDF), global projections for people with diabetes (between the age group of 27-79yrs old,) is 246 million in 2007 and 380 million in 2025 which is 55% increase in diabetes population. India, in 2007 has 46.5 million with diabetes which will increase by 73% in 2025 up to 80.3 million (www.diabetes.org and Elizabeth, 2005). Every fourth diabetic patient in the world is an Indian and every fourth adult in Indian urban area is a diabetic. In South India prevalence of diabetes in adult is 10.21 per cent (Ramachandran, 2007).

According to WHO projections, the 30 million diabetics in India will go up to 40 million by 2010 and 74 million by 2025. WHO has issued a warning that India will be the diabetes capital of the world.


Diabetes mellitus is one of the oldest disorders known to man kind. It has been presumed that diabetes mellitus results from inherent stresses in modern life style and the rising incidence of diabetes is becoming a significant public health problem. Diabetes is a life long disease marked by high levels of sugar in the blood (Song, 2005).

There are two types of diabetes mellitus

1. Juvenile – onset diabetes also called type I or Insulin Dependent is characterized by a lack of insulin production. 

2. Adult – onset diabetes is also called type II or Non-Insulin Dependent Diabetes Mellitus (NIDDM). With (NIDDM) the pancreas makes enough insulin, but the body has trouble using the insulin. NIDDM response so well to natural medicine that even conventional medicine recommends starting treatment with dietary and life style changes (American Diabetes Association, 2000).



Diabetes is characterized by high blood glucose concentration resulting from defects in insulin secretion, insulin action or both (Krause,2004). Type II diabetes is a metabolic disorder in which the body unable to make enough insulin or to use it properly and is known as “silent killer”, diabetes can cause blindness, kidney disease, heart disease, stroke and nerve damage which can lead to amputation (Typer et al., 2001 and Handysides, 2007). Simple but, glucose obtained from our daily diet is our body’s fuel. It is curial cells grap it from the blood and burns it for energy.


Due to increasing obesity and altered dietary habits in both western and developing countries, the prevalence of type II diabetes is growing at an exponential rate (Subash, 2006).


People with type II Diabetes benefit by reducing by blood sugar levels through exercise and a healthy diet. However, it is not uncommon for people with type II Diabetes to require medication to stimulate the pancreas to produce more insulin, decrease the amount of glucose made by the liver slow the absorption of starches in the diet or take a combination of medication to control blood sugar. But the management of Diabetes without any side effects is still a challenge and has increased the demand of research on national product (Trivedi, 2006).


During the last two decades, considerable changes have taken place in the medicinal system all over the world. Because of the general awareness of the widespread toxicity and harmful after effects associated with the long use of synthetic drugs and anti-biotics, the western society prefer the drugs from natural sources then the synthetics (www.drugdigest.com). Allopathy‘s weakness lies in the simple fact that removing the symptoms of disease does not necessarily remove the cause of the disease. Its greatest weakness is that many of its cures are killing people. The positive side of natural medicine is that this lifestyle is healthiest of all lifestyle (www.mnwellder.org).


It is estimated that out of 15000 plant species available in the country, about 9800 plant species are being used for medicinal purposes. Awareness of the medicinal plants and their usage has increased tremendously in the recent times to assure healthier life at a minimum cost without any side effects (Kathiravan, 2006).

In India the use of medicinal herbs is as old as 1500 BC. Underlying the medical culture of India both folk traditions as well as codified knowledge systems is a deep understanding of the medicinal value of the plants starting with the references in the Atharva veda, textual evidence of a tradition of use of medicinal plants that is more than three thousand years old (www.motherherbs.com).

 
Thus today, there is an increasing demand for plant based drugs and pharmaceuticals in the world market. India is among traditional producers and exporters of several medicinal plants (Kurian, 1998). Medicinal plants play an important part in the lives of not only human beings but also animals. According to WHO herbal medicines serve in the health care of 80 percent of the world population. It also shows that goal of the “health for all” cannot be achieved with out herbal medicines (Ramachandran, 2005).


Substances derived from the plants remain the basis for a large proportion of the commercial medications used today for the treatment of heart disease, diabetes, high blood pressure, pain, asthma, and other problems. (www.herbs.com).


The need of basic information about the availability of antidiabetic plants in India for Research workers for their scientific pursuits are keenly felt. Important bioactive constituents isolated, availability of antidiabetic plants, their distribution, flowering seasons, their local and trade names, parts used, description along with illustrations for some of the plants etc., are given for about 596 antidiabetic plants available in India (Prajapathi and Das, 2003).

In diabetics, some herbal alternatives are proven to provide symptomatic relief and assist in the prevention of the secondary complications of the disease. Some herbs have also been proven to help in the regeneration of beta cells and in overcoming insulin resistance. In addition to maintain normal blood sugar level, some herbs are also reported to possess antioxidant and cholesterol lowering action (Pulliah and Naidu, 2003). There is an increased demand of natural products with antidiabetic activity due to the side effects associated with the use of insulin and oral hypoglycemic agents (Trivedi, 2006).


Gymnema sylvestre is a medicinal plant. It is also known as gurmar. Its native to the forest of India. Gymnema sylvestre is the botanical name of the herbal plant. It belongs to the Asclepideaceae family (milkweed). Sarkaraikolli, Sirukurunja is the tamil meaning of the herbal plant. Gymnema sylvestre is an ayurvedic medicine also. The word “Gymnema” is said to be derived from a hindu word “Gurmar”, a sugar destroyer, because a bite of Gymnema sylvestre makes to feel no sweet taste of sugar. The leaves of Gymnema sylvestre have been used for centuries in the traditional Indian system of Ayurvedic medicine. Gymnema has been used in India for the treatment of diabetes for over 2,000 years and has proven over time to be a non-toxic remedy. (Billore, 2005 and Trivedi 2006).


Gymnema sylvestre has been used for many conditions including diabetes, digestion, urinary tract problems, obesity, hypoglycemia, allergies, anemia, cholesterol and hyperactivity. The leaves are also noted for lowering serum cholesterol and triglycerides. While studies have shown that a water-soluble acidic fraction of the leaves provides hypoglycemic actions, the specific constituent responsible for this action has not been clearly identified (Pulliah and Naidu, 2003).


The major bioactive constituents of Gymnema sylvestre are a group of oleanane type triterpenoid saponins known as gymnemic acids. The latter contain several acylated (tigloyl,methylbutyroyl etc.) derivatives of deacylgymnemic acid (DAGA) which is 3-O-glucuronide of gymnemagenin. The individual gymnemic acids (saponins) include gymnemic acids I-VII, gymnemosides A-F, gymnemasaponins (www.homeopathy.com and Prajapati and Das, 2003).


In mid-2002, a U.S. clinical trial was reported to further support gymnema’s use in managing type I diabetes. Of those participating in the trial, about 16% were able to decrease usage of their prescription medication usage. The same research group also found gymnema beneficial for non-insulin dependent diabetics (www.mdidea.com).


Gymnema in therapeutic uses suppress the taste of sweet foods, and consequently the desire to eat, reduce metabolic effect of sugar by preventing the intestines from absorbing sugar molecules during digestion in treatment of diabetes, snakebite treated by powder or paste of the root applied to the wound. Fever treated with oral administration of half announce to an ounce (one part in 10) of leaves. Swollen glands treated with an external application of triturated leaves mixed with castor oil. Gymnema helps to control the sugar level and regulates weight. Gymnema controls sugar craving. Gymnema reduces the taste of sugar when it is on the mouth. Gymnema curb sweet tooth. Gymnema controls blood sugar level and cholesterol level. Gymnema is the natural way to help control blood sugar level (www.gymnema .com).

Based on this, the following objectives were formulated for the present study on “Assessing the medicinal value of Gymnema sylvestre (sirukurunja) on Type II diabetes”.
OBJECTIVES OF THE STUDY 
· To study the socio economic background, food habits, health status, knowledge and usage of Gymnema sylvestre. 

· To have an indepth study of the medicinal value of Gymnema sylvestre on Type II diabetes  

· To assess the health benefits of Gymnema sylvestre. 


It is hoped that this study will help the diabetic subjects to improve their health status. This requires creating better awareness and educating the population regarding the benefits of herbal plants especially Gymnema sylvestre for reducing the prevalence of diabetes.

[image: image5.jpg]



“Diabetes called the mother of all diseases”
Review of Literature

II  REVIEW OF LITERATURE
 
The literature pertaining to the study entitled “ASSESSING THE MEDICINAL VALUE OF Gymnema sylvestre (Sirukurunja) ON TYPE II DIABETES” is reviewed under the following headings 

A. Importance of Health and its status 

B. Diabetes and its prevalence 

C. Significance of Medicinal Plants 

D. History, Constituents and Medicinal Properties of Gymnema sylvestre 
E. Role of Gymnema sylvestre on type II diabetes and other health benefits
A.
IMPORTANCE OF HEALTH AND ITS STATUS

 
World Health Organization (WHO) of the United Nations defines Health is “a state of complete physical, mental and social well being and not merely the absence of disease and infirmity”. Good health is a major resource for social, economic and personal development and an important dimension of quality of life. Good health is a crucial part of well being. But spending on health can also be justified on purely economic grounds (www.who.com). Health is the State of good functioning and balance on the spiritual, social, mental, emotional, perceptional and physical level. Health, is not just the absence of disease or discomfort, but your ability “to function effectively, happily and as long as possible in a particular environment (Chopra, 2006). Jesse Feiring Williams defines health is “the Quality of life that enables the individual to live most and to serve best”. 

 
Health is that complete fitness of body, soundness of mind, and wholeness of emotions which make possible the highest quality of effective living and service (www.mndwell.org) Health is a process of continuous change or adaptation throughout the human life cycle.  
 
Health is the quality, resulting from the total functioning of the individual that empowers him to achieve a personally satisfying and socially useful life. Some disorders like diabetes mellitus, cardiovascular disease make the persons unhealthy. To maintain the body healthier good diet is essential. Health is a condition under which the individual is able to mobilize all of his resources – intellectual, emotional and physical for optimum living. 

Absolutely seen no body is perfectly healthy because since childhood all kind of childhood diseases and even small imperfections are visible, relatively seen somebody can be “perfectly” healthy because the person is not visible bothered with health disturbances (www.healthspace.com). 


Life expectancy at birth has increased for male and female in India. It is 64.1 years for males and 65.8 years for females (2005). This has revealed the decrease in death rate and the better improvement of quantity and quality health services in India. However, there are inter-state, inter-district and rural-urban differences in life expectancy at birth due to low literacy, differential income levels and socio-economic conditions and beliefs. In Kerala, a person at birth is expected to live for 73 years while in states like Bihar, Assam, Madhya Pradesh, Uttar Pradesh, etc., the expectancy is in the range of 55-60 years. Healthy life expectancy at birth in India was estimated to be 53.5 in 2002. This was 53.3 for males and 53.6 for females (WHO, World Health Report, 2005).


A World Health Report (1999) gives the main causes of mortality in India as non-communicable diseases (48 per cent), communicable diseases (42 per cent) and injuries (10 per cent). The dominant communicable diseases are infectious and parasitic diseases, respiratory diseases, maternal conditions, perinatal conditions and nutritional deficiencies.  Non-communicable diseases are malignant neoplasm, diabetes mellitus, neuropsychiatric disorders, sense organ disorders, cardiovascular diseases, respiratory diseases, digestive diseases, musculo-skeletal diseases, congenital anomalies, oral diseases and other non-communicable diseases. 


India leads the world today with the largest number of diabetes in any given country. In the 1970s, the prevalence of diabetes among urban Indians was reported to be 2.1 per cent and this has now risen to12.1 per cent. Moreover, there is an equally large pool of individuals with impaired glucose tolerance (IGT), many of whom will develop type II diabetes mellitus in the future. Diabetes can affect nearly every organ system in the body. The Chennai Urban Population Study (CUPS) showed that prevalence of diabetic retinopathy, nephropathy and neuropathy is not very different in urban south Indians compared to that reported among Europeans. However, coronary artery disease (CAD) occurs with increased prevalence and at a younger age (premature CAD), while peripheral vascular disease showed the opposite trend, with lower prevalence compared to that reported in Europeans (www.findarticles.com).

B.
DIABETES AND ITS PREVALENCE 

 
“Let food be your medicine and medicine your food”, said Hippocrates about 2500 years ago. 

 
Diabetes may be in our genes but most people won’t develop the disease unless they allow it to do so (Wijesinha, 2007).  Diabetes is a chronic metabolic disorder of carbohydrate, fat and protein metabolism. It is characterized by dangerously high level of serum glucose known as hyperglycemia or elevated blood glucose and is mostly a lifestyle disorder. India leads the world with largest number of diabetic subjects earning the dubious distinction of being termed the “diabetes capital of the world” (Mohan and Balasubramanyam, 2007).
 
Diabetes Mellitus is a silent disease and in now recognised as one of the fastest growing threats to public health in almost all countries of the world. It is also called the “Disease of Prosperity”. It has been in capacity for people for a long time but it has eluded a cure for many decades now (Elizabeth, 2005). There are two types of diabetes mellitus. 


Type I or Insulin Dependent Diabetes Mellitus (IDDM) or Juvenile onset diabetes accounts for about 10% of diabetes. The risk of hypoglycemia is greatly increased. About 1.8 million people in the United States are affected by Type – I diabetes with an estimated 18 million persons affected worldwide (Gerhard, 2004). 

Type II or Non Insulin Dependent Diabetes Mellitus (NIDDM) in 90% of all diabetes. Type II diabetes affects 15 million people in the United States and approximately 150 million diabetics around the world. Diabetes is said to be the seventh leading cause of death in the United States (Pullaiah and Naidu, 2003). 

Diabetes Mellitus is one of the most common problems challenging physicians in the 21st century. It is also called as “Ice Berg” disease. According to the Diabetes Atlas 2006 published by the International Diabetes Federation, the number of people with diabetes in India currently around 40.9 million is expected to rise to 69.9 million by 2025 unless urgent preventive steps are taken. The so called “Asian Indian Phenotype”. The prevalence of Diabetes is higher in men than in women (John, 2004).


The prevalence of diabetes is rapidly rising all over the globe at an alarming rate. Over the past 30 year, the status of diabetes has changed from being considered as a mild disorder of the elderly to one of the major causes of morbidity and mortality affecting the youth and middle aged people (Mohan and Balasubramanyam, 2007). 

The total number of diabetic patients in India is estimated to be three crores now and India ranks number one followed by China and USA. By 2030 India will have 79.4 million diabetics, projects the World Health Organization. Diabetes is a killer disease. High blood sugar level causes a variety of other complications (Rekha and Vasantamani, 2006).

It is important to note that the rise in prevalence is seen in all six inhabited continents of the globe. Although there is an increase in the prevalence of type I diabetes also, the major driver of the epidemic is the more common form of diabetes, namely type II diabetes, which accounts for more than 90 percent of all diabetes cases. 

Hyperglycemia causes various complications such as cardiovascular disease (Heart disease and hypertension), eye disease (retinopathy), dental disease (peridontal and others), Kidney disease (Nephropathy), foot infections and gangrene leading to amputation, apart from symptoms due to diabetes itself. Cardiovascular disease is the most common and deadly of diabetic complications (Ramachandran, 2007). 



The increased availability of fast foods, the lack of physical activity, the increase in independence and other unhealthy societal development are taking their role to increase the incidence of type II diabetes. Diet management, supported by suitable changes in lifestyle, plays a pivotal role in the prevention and control of diabetes (Raghu, 2005).

 
Diet is the primary therapy for Non-insulin dependent diabetes mellitus and is an important adjunctive treatment in Insulin Dependent Diabetes Mellitus (Meguid et al., 2007). Diet composition, higher daily energy intake, related to consumption of saturated fats and refined carbohydrates, predisposes to obesity and type II diabetes. For each kilogram of weight gain it has been calculated that the risk for diabetes increases by about 4.5 percent (Mohan and Balasubramanyam, 2007).


Change in diet is the important factor in the management of diabetes. Eating right food helps to keep blood sugar, blood lipids and blood pressure under control, which help from complications. Elimination of all simple carbohydrates and inclusion of a high fiber diet is desirable. Physical activity is an important factor in controlling blood sugar levels. Exercise can prevent the onset of NIDDM and it regulates the blood glucose for those already suffering from diabetes. Exercise promotes the entry of glucose in to the cells there by lowers blood sugar levels (Pullaiah and Naidu, 2003). 

C.
SIGNIFICANCE OF MEDICINAL PLANTS

Plants have been used for healing purpose and in treatment of various diseases from time immemorial. They are the source of some very potential drugs which play a vital role in human ailments to the extent that survival of human race depends on plants. India is considered to be a rich emporium of drug plants, mainly used in preventive and curative medicine. As such our heritage based on Ayurvedic and Homeopathic systems of medicine is predominantly plant based and “Materia Media” had been skillfully compiled long back in “ The Rigveda”, “The Ayurveda”, “The Vrikshayurveda” followed by “Sushruta samhit” and “Charak Samhita” (Kirtikar, 2005).

 
Herbal Medicine, sometimes referred to as Herbalism or Botanical Medicine, is the use of herbs for their therapeutic or medicinal value. An herb is a plant or plant part valued for its medicinal, aromatic or savory qualities. Herb plants produce and contain a variety of chemical substances that act upon the body (www.herbpalace.com). Herbalists use the leaves, flowers, stems, berries, and roots of plants to prevent, relieve, and treat illness (www.grennshrub.com).


Rather than using a whole plant, pharmacologists identify, isolate, extract, and synthesize individual components, thus capturing the active properties. In addition to active ingredients, plants contain minerals, vitamins, volatile oils, glycosides, alkaloids, bioflavanoids, and other substances that are important in supporting a particular herb's medicinal properties. These elements also provide an important natural safeguard isolated or synthesized active compounds can become toxic in relatively small doses; it usually takes a much greater amount of a whole herb, with all of its components, to reach a toxic level. Herbs are medicines, however, and they can have powerful effects. (www.motherherbs.com). 

India has a rich medicinal plant flora of some 2500 species, of these, 2000 to 3000 at least 150 species are used commercially on a fairly large scale. Plants have always been an exemplary source of drugs and many of the currently available drugs have been derived directly or indirectly from them. The ethonobotanical information reports about 800 plants that may possess anti-diabetic potential (Trivedi, 2006). Foreign researchers have always appreciated the traditional Indian healers (Bhattacharjee, 2004). In India the use of Medicinal herbs is as old as 1500 BC. Underlying the medical culture of India both folk traditions as well as codified knowledge systems is a deep understanding of the medicinal value of the plants starting with the references in the Atharva veda. Textual evidence of a tradition of use of medicinal plants that is more than three thousand years old (www.motherherbs.com).

The World Health Organization (WHO) estimates that 4 billion people, 80% of the world population, presently use herbal medicine for some aspect of primary health care. Herbal medicine is a major component in all indigenous peoples’ traditional medicine and a common element in Ayurvedic, homeopathic, naturopathic, traditional oriental, and Native American Indian medicine. WHO notes that of 119 plant-derived pharmaceutical medicines, about 74% are used in modern medicine in ways that correlated directly with their traditional uses as plant medicines by native cultures. Major pharmaceutical companies are currently conducting extensive research on plant materials gathered from the rain forests and other places for their potential medicinal value (www.homeopathy.com).

Herbs are available in a variety of forms, including fresh, dried, in tablets or capsules, or bottled in liquid form (www.healthline.com). Capsules and tablets contain a ground or powdered form of raw herb. In general, there seems to be little difference between the two in terms of clinical results. Because finely milled herbs degrade quickly, it is important that herbs be freshly ground and then promptly encapsulated or tabeleted, within twenty-four hours of being powdered. When making the selection, read the label to make sure fresh herbs have been used in the product. With the exception of certain herbal concentrates in capsule form, both capsules and tablets tend to be much less strong and potent than tinctures and extracts (www.herbpalace.com).


  To date, over 600 traditional plant treatments for diabetes have been reported but only a small number of these have received scientific and clinical evaluation to assess their efficacy. However, the hypoglycemic effect of some herbal extracts have been confirmed in human and animal models of Type – II diabetics and conventional drugs have also been derived from the active molecules of these medicinal plants (Dharamvirhota, 2007).  The available literature shows that there are more than 400 plant species showing hypoglycemic activity.

The use of herbal medicines for the treatment of diabetes mellitus has gained importance throughout the world. The WHO also recommended and encouraged this practice especially in countries where access to the conventional treatment of diabetes is not adequate. There is an increased demand to use natural products with antidiabetic activity due to the side effects associated with the use of insulin and oral hypoglycemic agents (www.greenshrub.com).


Moreover herbs are known for their safety, efficacy, cultural acceptability, potent, inexpensive and lesser side effects besides maintaining normoglycemia in diabetics. However, their safety and efficacy need to be further evaluated by experimental and clinical studies. Preparation of standardized medicinal herbs is urgently needed for future studies and therapies (www.homeopathy.com). 

The antidiabetic effect of some herbal extracts has been confirmed in human and animal models of Type – II diabetes. The following are the most studied in this connection and commonly used medicinal herbs for treatment of diabetes (Kirtikar, 2005). Gymnema sylvestre, Trigonella foenum – graecum, Pterocarpus Marsupium, Aloe Vera, Momordica Charantia, Azadiraetha Indica, Panax Sps., Syzigium Cumini, Allium Sps., Phyllanthus Emblica, Coccinia cordifolia etc., (Williamson, 2002). Among all these plants Gymnema sylvestre plays an important role in reducing the diabetes.
 
The plant kingdom is a wide field to look for effective oral hypoglycemic agents as more than 1300 plant species have been used ethno pharmacologically or experimentally to treat symptoms of diabetes throughout the world. 


Several herbal medicines and supplements have been studies as potential therapeutic agents in the management of diabetes and its related complications. Hundreds of plants have been studied for their potential blood glucose lowering properties. In recent years many developed countries have shown growing interest in alternative or complementary system of medicine for management of diabetes.

India is well suited for development of drugs from medicinal plants, because India has a rich traditional knowledge and heritage of herbal medicine both for use in preventive and curative subjects. During recent years many organizations have intensified their search for new antidiabetic drugs from herbs. Since the diabetes is listed in the thrust areas for investigation to secure effective remedy, several institutions like CDRI, IICT, RRL, Jammu are engaged in research largely in addition to the several universities in the exploration of herbal drugs for their use in diabetes treatment (Billore, 2005). 

D.
HISTORY, CONSTITUENTS AND MEDICINAL PROPERTIES OF 
GYMNEMA SYLVESTRE
History 


Gymnema sylvestre is a medicinal plant. It is also known as gurmar. It’s native to the forest of India. Gymnema sylvestre is the botanical name of the herbal plant. It belongs to the Asclepideaceae family (Milkweed) (www.gymnema.htm). Gymnema has been used in India for the treatment of diabetes mellitus for over 2000 years (Williamson, 2002). 

 
A Member of the botanical family, Asclepideaceae, an excellent variety of Gymnema was growing in the Indian city of Goa, ages before the year 1498, when the green-and-red royal Portuguese flag first waved in the warm breezes that grace the Malabar Coast of southwest India. It grew there during the Indian occupation of 1961-1962, which resorted Indian rule to Goa (Gormely, 1996). 

Sarkaraikolli, Sirukurinja is the Tamil meaning of the herbal plant. “Periploca of the woods” in English. In Sanskrit it is known as mesbasringi (meaning “Ram’s Horn”). The Hindi name “gurmar” means “destroyer of sugar” (www.bodybuilding .com). Gymnema has a long history of medicinal use in India for “honey urine” or diabetes. Its ancient Sanskrit name means “Sugar Destroyer” (www.gymnema.htm). 

It is a woody and hairy climber found naturally growing in forest in various parts of the country viz., Madhya Pradesh, Konkon, Tamil Nadu, Bihar etc. It bears lush yellow attractive flowers. Gymnema sylvestre is a liana or climbing plant with stems up to 8m in length. It grows in open woods and bush land at an attitude of 100-1000m in India, China, Indonesia, Japan, Malaysia, Srilanka, Vietnam and South Africa. Both the leaf and root are used in Ayurvedic Medicine (Bone, 2002). 

The plant is acrid, anti-inflammatory, antimicrobial, anodyne, liver tonic, emetic, diuretic, antidiabetic, anti-allergic, anti viral, lipid lowering and other beneficial effects (www.patentsformus.com). Leaves rarely pubescent above, thinly coriaceous, elliptic or obovate acute. Flowers are small in crowded umbeleform eymes, fruits are slender follicles, glabrous. Seeds are narrowly ovoid oblong, flat with a broad thin, wing, pale brown (Farooq, 2005 and Gowrimeenal, 2007). 

Gymnema treat a variety of disorders such as digestion problems, hepatosplenomegaly, dyspepsia, Constipation, Jaundice, Halminthiasis, cardiopathy, amenorrhea, food additives against obesity and caries. Gymnema play a role in lowering LDL (bad) cholesterol. It has been found to increase urine output and reduce hyperglycemia (Gholap and Kar, 2003). 

  
This plant is useful as purgative, in eye troubles. Leaf extract and flower is beneficial for eyes. Bark is given in the diseases caused by vitiated Kapha (Phlegm). Root bark useful in piles. Root emetic and removes phlegm; external application is useful in insect bite (www.envisbsi.com). 

 
Traditional healers from various states of India use this plant in various ailments. Leaf is given in gastric troubles in Rajasthan. Traditional healers of Maharastra prescribe it in urinary problems and stomachache whereas in Madhya Pradesh, tribals and local healers apply the leaf extract in cornea opacity and other eye disease. In Andhra Pradesh it is used in glycosuria. Gymnema extracts are sold in Japan for the control of obesity (www.disabled.world.com). 

 
The jungle Irulas inhabiting the Nagari Hills of the North Arcot District are in the habit of chewing a few green leaves in the morning in order to keep their urine clear (Kirtikar, 1999) 

Constituents and Medicinal Properties of Gymnema sylvestre
Chemical constituents
 
The major bioactive constituents of Gymnema sylvestre are groups of oleanane type triterpenoid saponins known as Gymnemic acids (Rastogi, 2001). The leaves contain hentriacontane, pentatriacontane, a-and β-chlorophylls, phytin, resins, tartaric acid, butyric acid, anthraquinone derivatives, inositol,         d-quercitol and gymnemic acid. The leaves give positive tests for alkaloids. Flavonol glycosides, kaempferol and quercetin have been isolated from the aerial parts of the plant  (Liu and Zhao, 2004). Three new oleanane – type triterpene glycosides were isolated from the leaves of the plant. Six oleanane - type Saponins (Ye and Zhang, 2001). Few new triterpenoid saponins, gymnemasins A, B, C and D were also isolated from the leaves of Gymnema sylvestre (Suttisri et al., 1995). 

 
The chemical constituents of Gymnema sylvestre are Alanine, v-aminobutyric acid, isoleucine, valine, adenine, choline, betaine, gymnamine (alkaloid), hentriacontane, nonacosane, pentatriacontane, conduritol A, tritriacontane, inositol, d-quercitol, ά and β – chorophylls, butyric, formic and tartaric acids, β –amyrin, lupeol, stigmasterol, gymnemosaponins (Farooq, 2005). 


The primary chemical constituents of Gymnema include Gymnemic acid, tartaric acid, gurmarin, calcium oxalate, glucose, stigmasterol, betaine, and choline (Muralia and Pathak, 2007). 
 
Gymnema leaf contains 4 to 10% of a group of more than 20 saponin glycosides of the oleanane – type including gymnemic acids I - XVIII and gymnemasaponins I – V, Dammarane type saponins and a polypeptide consisting of 35 aminoacid residues called gurmarin and other oleanane – type saponins (gymnemasins) have also been isolated (www.mediherb.com). 

 
Anti-sweet principles, gymnema saponins I-V were isolated from the plant. An aqueous extract of the leaves contained the saponins gymnemic acid III, IV, V, VII and IX. Four additional saponins, gymnemic acid XV-VVIII, with anti sweet property, have been isolated from the leaves. Gymnemic acid VIII and IX have been renamed as gymnemic acid XIV and XVI respectively (Prajapati and Das, 2003).
Saponins and Triterpenes
 
‘Gymnemic Acid’ is the main active principle of Gymnema sylvestre’. It is a complex mixture of atleast nine closely related glycosides, gymnemic acid A – D and V - Z. The leaves contain many other dammarane saponins including the gymnemasins A – D, gymnemasides I – VII, gymnemosides a-f, gymnestrogenin and gymnemagenin (Warrier, 1995). 

Polypeptide

 
The sweetness suppressing polypeptide gurmarin consists of 35 aminoacid residues and contains three intramolecular disulphide bonds.
Nitrogenous Compounds
 
The leaves contain adenine, choline, betaine and other aminoacids including aminobutyric acid, and a trace alcohol gymnamine. 

Medicinal Properties Of Gymnema sylvestre 
Antihyperglycemic Activity 

 
The antihyperglycemic action of a crude saponin fraction and five isolated glycosides (gymenmic acids I – IV and gymnemasaponin V) derived from the methanol extract of leaves (Medicinal and Aromatic Plants, 2007).
Hypolipidemic Activity 

 
An aqueous extract of the leaf is effective in reducing serum lipids. 

Antioxidant activity 

 
Gymnema shows an antioxidant activity comparable to ά – tocopherol. 

Antiviral Activity 

 
Gymnemic acids A, B, C and D were tested for antiviral activity against influenza virus. Gymnemic acid A showed the greatest activity, moderate inhibition is obtained with gymnemic acid B and none with gymnemic acid C          and D. 

Prevention of Dental Caries 

 
The decomposition of sugar and production of glucan by streptococcus mutans, which causes plaque formation and dental caries, is prevented by gymnemic acid. 

Hepatoprotective Activity 

 
An alcoholic extract of the leaf at a dose of 300 mg/kg against CCl4 induced liver damage was found to be effective. 
Smooth Muscle Relaxant Activity 

 
Water extracts containing gymnemic acids were evaluated for their effects on a high K+ induced muscle contraction. 

Inhibitory Effect On Palatal Taste Response

Gymnema leaves prevent the perception of the sweet taste in all regions of the mouth. Administration of 5mm of gymnemic acid to the human tongue raised the sweetness threshold of sucrose from 0.01 M to 1M. It is thought to involve direct interaction with the apical side of the taste cells, possibly by binding to the sweet taste receptor protein (The Wealth of Inida, 1999). 
E.
ROLE OF Gymnema sylvestre ON TYPE II DIABETES AND OTHER 
HEALTH BENEFITS
Gymnema and Diabetes


Diabetes is a consequence of abnormalities in the blood levels of insulin, the hormone that converts blood sugar into energy. Adult-onset diabetes is caused by the body’s inability to adequately process insulin. Today it is known as Type II diabetes, non-insulin-dependent diabetes mellitus and stable diabetes (Bone, 2002). By blocking the taste buds from tasting sugar, gymnema blocked sugar in the digestive system, resulting in a decrease in blood sugar, also known as hypoglycemic effect (Swain, 2006). 

Indian physicians first used Gymnema to treat diabetes almost 2, 000 years ago. In the 1920s, preliminary scientific studies found some evidence that Gymnema leaves can reduce blood sugar levels, but nothing much came of this observation for decades. Today, Gymnema has become increasingly popular in the United States as a supportive treatment for diabetes. The leaf extract is a cardiovascular stimulant and hypoglycemic. It is useful in glycosuria and has purgative properties. The alcoholic extract of leaves and stems is hypoglycemic. The extract in vitro was effective against diabetes and insulinotropic action was observed in rabbits. The plant is stomachic, stimulant, laxative and diuretic (www.mdidea.com).

Gymnema is an Indian Ayurvedic medicine coming to modern use after two thousand five hundred years of folklore use in India for diabetes, Snakebites, diuretic, Stomachache, urinary antiseptic and other assorted uses. Sushruta (500 BC) and Saraka (1st Century AD) recommended the use of leaves of ‘sala saradi’ for the control of maturity onset diabetes in addition to diet restriction. Gymnema sylvestre has been described in “Indian Medicinal Plants” that phytol and myoinositol as components of the leaves of Gymnema sylvestre (Blatter et al., 1930). The medicinal properties of its roots and leaves have been described in the “Indian Material Medica” (Nadkarni, 2000). 

 
Gymenma Sylvestre leaves is used to treat diabetes and it lowers serum cholesterol and triglycerides. Main feature of this plant is that is inactivates the ability to taste sweetness e.g. if it leaves are chewed for sometime (about 1 minute) and spitted and sugar or sweet is eaten thereafter, the sweet taste will disappear. On chewing its leaves the ability to taste sweet may go for 3 to 10 hours period (Suresh and Kumar, 2007). 

Clinical studies with oral therapy of Gymnema sylvestre recorded satisfactory controlling 70% Non Insulin Dependent Diabetes Mellitus patients without showing side effects or hypoglycemic shock. The hypoglycemic effect of leaf powder of Gymnema sylvestre was studied in 16 normal subject and in 43 mild diabetics. Normal subjects and diabetics were between 43 and 68 years of age. All the subject administered with Gymnema sylvestre leaf powder for seven days. On the basis of result obtained, it is indicated that Gymnema sylvestre leaf powder has probably had a hypoglycemic effect (Govil, 1998).

Gymnema and Weight Loss Remedy 


The effect of Gymnema on body weight, was examined by using a breed of fatty rats with genetic obese-hyperglycaemia. Simultaneous feeding with Gymnema aqeous extract decreased body weight in fatty and lean rats (4.2% and 6.1% respectively) compared to animals consuming only the test diet over a 21-week period. Gymnema extract (containing 160-360 mg/g of gymnemagenia) decreased body weight gain and food intake dose dependently when given orally (0.05-1.0 g/kg) to rats for 22 days (Bone, 2002).
Gymnema sylvestre Helps to Control Cholestrol

 
Gymnema sylvestre play a role in lowering cholesterol, triglycerides and Low Density Lipoprotein (LDL – bad cholesterol). Gymnema sylvestre is useful in hepatosplenomegaly, dyspepsia, constipation, jaundice, halminthiasis, cardiopathy, amenorrhea, food additives against obesity and caries (Gholap and Kar, 2003). 


Gymnema sylvestre removes bad odour from breast milk. This plant is useful as purgative, in eye troubles. Leaf extract and flower is beneficial for eyes. Bark is given in the diseases caused by vitiated kapha (phlegm). Root bark useful in piles. Root emetic and removes phlegm; external application is useful in insect bite (www.envisbsi.com).
 
Gymnema sylvestre is also treats asthma, bronchitis, conjuctivities, inflammations, haemorroids, leucoderma, intermittant fever. Gymnema sylvestre cures cancer, constipation, digestive stimulant, gout, diuresis, high blood pressure, malaria, rheumatoid arthritis, snake venom antidote (Farooq, 2005). The fruit is bitter, pungent, healing, stomachic, anthelmintic, alexiteric, good in diseases of the heart, urinary discharges, ulcers (Kirtikar, 1999).Its leaves are generally used as a tonic for liver, against gastric disorders, diarrhea and diabetes (Suresh and Kumar, 2007).
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“Everyone out of four persons are affected by Diabetes”
Methodology
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III  METHODOLOGY

The Methodology for the present study entitled “Assessing the Medicinal Value of Gymnema sylvestre (Sirukurunja) on Type II Diabetes” consisted of the following steps:

1. Selection of the area

2. Selection of subjects

3. Selection of tools

4. Conduct of the supplementation study

5. Evaluation of effect of supplementation of Gymnema sylvestre 
6. Analysis and interpretation of data

A.
SELECTION OF THE AREA
Gudiyatham of Vellore District was selected as the area for the conduct of the study due to the following reasons:

· Sufficient quantity of Gymnema sylvestre was available locally

· Easy approachability and accessibility with the subjects

· Good co-operation rendered by the selected subjects

B.
SELECTION OF SUBJECTS


The whole group from which the sample has been drawn is technically known as universe or population and the group actually selected for the study is known as “Sample” (Saravanavel, 2003)

For this study, purposive sampling procedure was followed. According to Baset and Hasounch (2003) and Gupta (2006) purposive sampling is a technique in which a desired number of sample units is selected deliberately or purposely depending upon the object of enquiry.


According to Cockran (2001) the prevalence of diabetes is higher in men than in women. Since, in the selected area, the availability of women diabetic subjects were less compared to men diabetic subjects. Hence men subjects were selected for the supplementation study. For the household survey, 100 Type II diabetic men, in the age group of 40-60 years was selected. From the selected one hundred subjects, 50 subjects was choosen for the supplementation. Out of 50 subjects, 25 subjects were identified to formulate supplementation group based on the interest and the knowledge of Gymnema sylvestre and rest were kept as control group. 
C.
SELECTION OF TOOLS


A research tool is a device used for viewing data from respondents/interviewers (Gupta, 2006). An ‘interview schedule’ is a structured set of questions which are usually asked orally and recorded in writing by the interviewer (Saravanavel, 2003 and Goode and Hatt, 2003).


A questionnaire (Appendix I) was formulated in order to elicit information regarding the socio-economic status, life style pattern such as exercise, dietary pattern, addiction like alcohol consumption, personal and family history of diseases, mode of treatment received, medical history of the subjects, intake of any herbal medicine and awareness of medicinal value of Gymnema sylvestre and other herbs. These information were recorded for all the one hundred subjects selected, analysed and presented under Chapter IV.
D.
CONDUCT OF THE SUPPLEMENTATION STUDY


For the supplementation study, 25 subjects were selected based on their       cooperation extended and their interest expressed towards the study. The selected subjects were supplemented over a period of six months. The study was conducted during the month of August 2007 to January 2008. Subjects with specified conditions such as Type II diabetes free from other complications and who had never taken Gymnema sylvestre was under the observation of the researcher. 

1.
Formulation and preparation of Gymnema sylvestre

Several studies proved that 250 mg of Gymnema sylvestre capsule twice a day before breakfast and after dinner is sufficient to control Type II diabetes mellitus. According to Ananthan et al., (2003), 250 milligram of Gymnema sylvestre capsule twice a day has lowered blood sugar and increased effects of anti-diabetic drugs following chronic use of gymnema, no significant adverse effects have been reported with the herb.

The dosage used in ayurvedic medicine ranges from 6 to 60g of dry or powdered leaf per day as an infusion. The adult dosage for Gymnema 1:1 liquid extract is 25 to 75ml per week. Some cases of diabetes will respond quickly but best results come after 6 to 12 months of continuous use (www.mediherb.com).

A clinical trial conducted in the US provided further support for the use of Gymnema in the management of diabetes. Out of 65 patients tested over the 90-day trial, Gymnema tablets reduced mean fasting glucose levels by 11%. Average post- meal glucose levels showed a decline of 13% and glycosylated haemoglobin levels dropped 6.8% (www.mothersherb.com). 

Based on the proved information, the Gymnema sylvestre leaves were shade dried and made into a powder and was filled in 250 mg of capsule with the help of measuring spoon (Plate I). Two capsules of Gymnema sylvestre per day were supplemented to the Type II diabetic subjects and asked to consume one capsule in the early morning before breakfast and one capsule after their dinner. The systematic case study history was collected along with the clinical examination and regular follow ups of the subjects (Plate II).
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SUPPLEMENTATION OF Gymnema sylvestre ON TYPE II DIABETIC SUBJECTS
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PLATE II

E.
EVALUATING THE MEDICINAL VALUE OF Gymnema 
sylvestre ON TYPE II DIABETES


The following techniques were carried out to assess the effect of supplementation of Gymnema sylvestre before and after the study period.

a. Assessment of nutritional status

b. Dietary Calendar

c. Analysis of bio-chemical profile

d. Other health benefits of Gymnema sylvestre
1.
Assessment of Nutritional status


The purpose of nutrition assessment are to define accurately an individual’s nutritional status, to determine the level of nutritional support that individual need; and to monitor changes in nutritional status and the effect of nutritional intervention  based on the interpretation of clinical information obtained from the diet history, medical history, review of systems and physical examination, including anthropometric measurements and laboratory data (Morrison, 2000 and  Srilakshmi, 2006).

The investigator assessed the nutritional status of the subjects based on anthropometric measurements, dietary calendar, biochemical assessment.

a)
Anthropometric Measurement


Using anthropometric standards to evaluate nutritional status allows classification of patients in to categories ranging from undernourished to obese. Interpretation of these measurements varies according to the patient’s age and requires standardized methods, accurate equipment, and a well trained observer (Morrison, 2000).
The following are the anthropometric measurements:

1) Measurement of Height

2) Measurement of Weight

3) Body Mass Index (BMI)
4) Measurement of Waist-hip ratio (Plate III)
i) 
Measurement of Height

The height of an individual is influenced both by genetic and environmental factors. The maximum growth potential of an individual is decided by hereditary factors, while the environmental factors, the most important being nutrition and morbidity, determine the extent of exploitation of that genetic potential. The subject should stand erect looking straight on a leveled surface with heels together and toes apart, without shoes (Srilakshmi, 2006).
ii) 
Measurement of Weight


Body weight is the most widely used and the sensitive and simplest reproducible anthropometric measurement for the evaluation of nutritional status. The subjects are made to stand on a platform of the balance with minimal clothing without footwear (Brahman, 2005).
iii) 
Body Mass Index (BMI)


The weight and height measures can be used to calculate the subjects’ body mass index, a ratio that is used in evaluating obesity states.

BMI = 
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The Body mass Index is a useful clinical calculation for diagnosing obesity because it is a more accurate measure of body fat than weight alone (Srilakshmi, 2006). Table I shows the Body Mass Index classification.

ANTHROPOMETRIC MEASUREMENTS
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          Height Measurement


Weight Measurement
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          Waist Measurement


Hip Measurement

PLATE III


TABLE I

BODY MASS INDEX

	BMI
	Nutritional Grades

	19 and 25
	Normal

	25.1 – 29.9
	Overweight

	Greater than 30
	Obese

	30 to 34.9
	Grade I

	35 to 39.9
	Grade II

	Greater than 40
	Grade III



Before and after supplementation of Gymnema sylvestre, the height, weight and BMI of the selected subjects were measured.
iv) 
Measurement of Waist to Hip Ratio 


Excess fat around the waist and abdomen is assessed by the waist hip ratio. The hip circumference defined as the maximum circumference of the midsection, taken at the maximum extension of the abdomen. A waist: hip ratio of greater than 1.0 rather than waist measurement alone, is a better predictor of a greater risk of diabetes and cardiovascular disease (Srilakshmi, 2006).Waist to Hip ratio were computed and compared with normal ratio.

2.
Dietary Calendar


Dietary calendar is one of the methods used for assessing the food intake of an individual. For the present study, the food intake of the respondents was analysed by 24 hours recall method for seven consecutive days by giving a dietary calendar. The number of food items consumed by the respondents were taken in to consideration as compared to the standard menu (Krauses, 2004 and Srilakshmi 2006).

3. 
Analysis of biochemical profile

Biochemical tests are precise and measure individual nutrient concentration in body fluids or detection of abnormal amounts of metabolites in urine (Bamji. et al., 2004). The following parameters are used for evaluating the subject biochemical assessment before and after supplementation as given below:

a)
Estimation of Blood Glucose


Test of blood glucose can identify people who may have diabetes mellitus. A fasting and post prandial glucose concentration of greater than 140 mg per 100 millilitres blood on more than one occasion establishes a positive diagnosis (Rolfes, 1998) (Plate IV).

b) 
Estimation of Serum Total Cholesterol


The determination of serum total cholesterol concentrations provides a way to identifying people who are in the risk of cardio vascular disease (Williams, 1998).
c) 
Estimation of Serum Triglyceride


Estimation of serum triglyceride is to identify the people who may have the cardiovascular disease and other complications. Table II explain the various methods used for biochemical assessment

BIOCHEMICAL ANALYSIS
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PLATE IV

36
 TABLE – II

BIOCHEMICAL ASSESSMENT

	Parameters
	Test Method

	Blood Glucose
	O – Toluidine Method

	Serum Triglycerides
	Calorimetric Method

	Serum Cholesterol
	Zlatkis, Zak and Boyle Method

	HDL Cholesterol
	Modified Leffler Method

	LDL Cholesterol
	Total Cholesterol - HDL Cholesterol - VLDL Cholesterol

	VLDL Cholesterol
	Triglyceride /5


* Medical Laboratory Technology, Mukherjee,  2002.
Table III indicates the normal value of Biochemical Indices
TABLE III

NORMAL VALUE OF BIOCHEMICAL INDICES (NCEP, 2004)*
	Test Name
	Normal Ranges

	Glucose (Fasting)
	70 to 110 mg/dl

	Glucose (Post Prandial)
	120 to 160 mg/dl

	Serum Total Cholestrol
	< 200 mg mg/dl

	Serum Triglyceride
	< 160 mg/dl

	HDL Cholesterol
	> 60 mg/dl

	LDL Cholesterol
	<130 mg/dl

	VLDL Cholesterol
	<35 mg/dl


* National Cholesterol Education Programme 
4.
Other health benefits of Gymnema sylvestre

According to Pullaiah (2002) the other health benefits of Gymnema sylvestre are it lowers serum cholesterol and triglycerides, dyspepsia, constipation, jaundice, halminthiasis, cardiopathy, amenorrhea. It is used to treat snakebites, stomach complaints, water retention and liver disease. It removes the bad odour from breast milk and beneficial for eyes. The information collected regarding other health benefits of Gymnema sylvestre were recorded and presented under Chapter IV. 
F. 
ANALYSIS AND INTERPRETATION OF DATA


The collected data was consolidated, tabulated, analysed and interpreted using appropriate statistical analysis. After statistical analysis, the data was tabulated and the result was interpreted and presented under Chapter IV.
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“I am not diabetic, I am sugar-challenged”

Results and Discussion

IV  RESULTS AND DISCUSSION


The findings of the study on “ASSESSING THE MEDICINAL VALUE OF GYMNEMA SYLVESTRE (SIRUKRUNJA) ON TYPE II DIABETES" is discussed under the following headings:
A. Socio-economic profile of the selected Type II diabetic subjects
1. Age wise distribution  
2. Educational status 

3. Occupational status 

4. Income level

5. Type of family

B. Dietary pattern of the selected Type II diabetic subjects
1. Dietary habits

2. Meal pattern

3. Dietary consumption pattern

C. Life style pattern of the selected Type II diabetic Subjects
1. Exercise pattern

2. Duration of the disease

3. Family history

4. Type of treatment

D. Nutritional assessment of the selected Type II diabetic subjects before 
and after supplementation
1. Anthropometric measurements

a. Height measurement

b. Weight measurement

c. Calculation of Body Mass Index (BMI)

d. Waist measurement
e. Hip measurement
f. Waist to hip ratio

2. Biochemical profile

a. Fasting blood glucose level

b. Post prandial glucose level 

c. Serum lipid profile

E. Health benefits of Gymnema sylvestre
1. Opinion regarding the consumption of Gymnema sylvestre
2. Other health benefits of Gymnema sylvestre
3. Suggestion regarding the Gymnema sylvestre consumption

A.
SOCIO ECONOMIC PROFILE OF THE SELECTED TYPE II 
DIABETIC SUBJECTS


Socio-economic background regarding age, education, occupation, income and type of the family are discussed.
1. Age wise distribution of the selected Type II diabetic subjects


Table IV shows the age wise distribution of the selected Type II diabetic subjects

TABLE IV

AGE WISE DISTRIBUTION OF THE SELECTED TYPE II DIABETIC SUBJECTS 










(N=100)
	Age in years
	Number of subjects
	Percentage

	40-50

50-60

> 60
	35

45

20
	35

45

20



From the above table, it was revealed that out of 100 subjects surveyed, the prevalence rate of diabetes was high in the age group of 50-60 years (45 per cent) and 35 per cent in their 40-50 years. Twenty per cent is above 60 years. The findings is online with Roberts (2000), Non-Insulin Dependent Diabetes (NIDDM) usually occurs in middle adults after the age of forty and is generally associated with obesity. Srilakshmi (2006) also pointed out that Non-Insulin Dependent Diabetes Mellitus is principally a disease of the middle aged and elderly.

2.  Educational status of the selected type II diabetic subjects


Table V shows the educational status of the selected type II diabetic subjects.

TABLE V
EDUCATIONAL STATUS OF THE SELECTED TYPE II DIABETIC SUBJECTS







          (N=100)
	Educational status
	Number
	Percentage

	Illiterate
	30
	30

	Primary level
	8
	8

	High school
	12
	12

	Higher secondary 
	45
	45

	Graduate
	5
	5



From the above table, it was revealed that out of 100 subjects surveyed, 45 per cent were educated upto higher secondary level, whereas 30 per cent were illiterate, 12 per cent were in high school level, eight per cent were educated upto primary school level and five per cent of subjects were graduates. It is heartening to note that, there are so many force to educate people still in the surveyed village 30 per cent were illiterate.

3.  Occupational status of the selected type II diabetic subjects


Table VI gives the occupational status of the selected type II diabetic subjects. 

TABLE VI
OCCUPATIONAL STATUS OF THE SELECTED TYPE II DIABETIC SUBJECTS






(N=100)
	Occupation
	Number
	Percentage

	Agriculture
	70
	70

	Professional
	20
	20

	Business
	10
	10



From the above table, most of the subjects (70 per cent) are agriculturists, 20 per cent are professionals and 10 per cent are in business. 

4.  Income Level of the selected Type II diabetic subjects


According to HUDCO (2004), families with income level of Rs.4500 per month, belong to low income group, income range of Rs.4500-7500 and above Rs.7500, represents middle and high income groups respectively.


Table VII presents the income level of the selected family.

TABLE VII
INCOME LEVEL OF THE SELECTED TYPE II DIABETIC SUBJECTS 









(N=100)

	Income per 
Month (in rupees)
	Number of subjects
	Percentage

	Less than 4500

4500–7500

More than 7500
	10

65

25
	10

65

25


 
The given data revealed that, the majority of subjects (65 per cent) were earned Rs.4500–7500 as their monthly income, 25 per cent were earned above Rs.7500 and 10 per cent were earned Rs.4500 per month. This study shows that the prevalence of diabetic is more in middle income groups than compared to low and high income groups respectively.

5.  Types of Family of the selected Type II diabetic subjects


Table VIII shows the information on the type of families of selected type II diabetic subjects.
TABLE VIII
TYPE OF FAMILY OF THE SELECTED TYPE II DIABETIC SUBJECTS 






(N=100)

	Type of
Family
	Number of
Subjects
	Percentage

	Nuclear 
Joint
	65

35
	65

35



Among the 100 subjects surveyed, 35 per cent of the subjects were lived in the joint families, while 65 per cent of the subjects were in nuclear families. Due to survive both economically and physically, most subjects adopt nuclear family rather than joint family.
B.
DIETARY PATTERN OF THE SELECTED TYPE II DIABETIC 
SUBJECTS


Dietary pattern regarding dietary habits, meal pattern and dietary consumption pattern are discussed. 

1. 
Dietary habits of the selected Type II diabetic subjects


According to Mohan and Balasubramanyam (2007), diet composition higher daily energy intake, related to consumption of saturated fats and refined carbohydrates, predisposes to obesity and type II diabetes. For each kg of weight gain it has been calculated that the risk for diabetes increases by about 4.5 per cent.


Table IX explains the information on type of diet consumed by the selected subjects.

TYPE IX
TYPE OF DIET CONSUMED BY THE SELECTED DIABETIC SUBJECTS 









(N=100)

	Type of diet
	Number of subjects
	Percentage

	Vegetarian

Non-Vegetarian

Ova-Vegetarian
	30

55

15
	30

55

15



From the table, it was revealed the 55 per cent of the subjects were non-vegetarians. Thirty per cent of the selected type II diabetic subjects followed vegetarian type of diet and 15 per cent were ova-vegetarian. 


A strict vegetarian diet is cholesterol free and generally low in saturated fat. Vegetarian diets that include generous amounts of vegetables, fruits, whole grains and legumes are high in fiber and phytochemicals. Vegetarian diets often are lower in calories than the non-vegetarian diets. All these factors benefit people with diabetes (www.mayoclinic.com and Handysides, 2007).  

2.  Meal pattern of the selected Type II diabetic subjects

 
Information on the consumption of meals a day by the selected subjects is given in Table X.

TABLE X
MEAL PATTERN OF THE SELECTED TYPE II DIABETIC SUBJECTS










(N=100)

	Meal pattern
	Number of subjects
	Percentage

	Greater than 3 meals/day
Less than 3 meals/day
	60

40
	60

40



Out of the 100 subjects surveyed, majority of the diabetic (60 per cent) consumed above 3 meals per day, while 40 per cent of the subjects consumed below 3 meals because they are going for work. Due to diabetes they frequently consume small quantity of food two hours once.

Majority of the subjects (70 per cent) not had the habit of skipping meals; only 30 per cent subjects were skipped their meals due to time constraints and fasting.

3. Dietary consumption pattern of selected Type II Diabetic subjects


A good diet is well-balanced with foods that provide a variety of nutrients including vitamins and minerals. foods that can be part of a sound diet includes vegetable, legumes, wholegrains, fruits, nuts and seeds, low fat dairy products, fish, poultry and lean meats.


The American Diabetes Association latest dietary guidelines, issued in 2006, emphasized fiber-rich complex carbohydrates. Its recommendations for people with diabetes include eating non-fried fish at least twice a week, restricting intake of cholesterol to less than 200mgs a day and restricting transfats (http://yourtotalhealth.ivillage.com).


Among the selected subjects, eighty per cent of the subjects consumed cereals in the form of wheat, rice and ragi every day. Rice is a nutritional cereal and a good source of insoluble fibre rich carbohydrates, low in fat and contains protein and vitamin B.

Among the pulses, 70 per cent of the people consumed red gram dhal regularly. Because, it was prepared as sambar and used along with rice almost every day. Seventy five per cent of the respondents consumed daily milk and milk products either in the form of milk, curd or butter milk or Ghee. All varieties of vegetable were consumed regularly but the fruit consumption was less due to ignorance and lack of knowledge about its nutrient content.

a. Consumption pattern of fats and oils among selected Type II Diabetic subjects


Table XI and Figure 2 shows the consumption pattern of fats and oil among the selected Type II diabetic subjects.

TABLE XI
CONSUMPTION PATTERN OF FATS AND OILS

 (N=100)

	Types of fat and oil
	Frequency of consumption (Percentage)

	
	Daily
	Twice in a week
	Thrice in a week
	Occasi-onally
	Not at all

	Refined Oil
	60
	10
	25
	5
	-

	Groundnut Oil
	25
	20
	52
	3
	-

	Ghee
	20
	10
	20
	30
	20

	Gingly Oil
	20
	40
	27
	13
	-

	Sunflower Oil
	20
	30
	27
	23
	-

	Hydrogenated Oil
	13
	41
	10
	36
	-

	Butter
	12
	23
	33
	32
	-



The highest percentage of oil consumption was refined oil (60 per cent), 20 per cent each of ghee, gingelly and sunflower oil respectively. From the above table it was revealed that majority of the subjects are consuming fats and oils daily for cooking their meals. King and Rewers (2001) reveals that the increasing monounsaturated fats relative to other fats in the diet is associated with better control over blood sugar and cholesterol level.
C. LIFESTYLE PATTERN OF TYPE II DIABETIC SUBJECTS

The aspects discussed under the headings are exercise pattern, duration of disease, family history and types of treatment.
CONSUMPTION PATTERN OF OIL
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1. Exercise pattern of the selected Type II diabetic subjects


Fitness is all about the state of our heart and lungs, and to ensure that the body is exercised to a certain level consistent with age and health condition (Zaki, 2000).
Exercise is an important tool in preventing and managing diabetes. It is especially good and can be just as helpful as meal planning and medicine. Most people with diabetes who exercise regularly require less medication because exercise lowers their blood sugar. The effect of exercise on blood sugar, on last from 12-72 hours (Wild and Raglic, 2004). The simplest rule to follow is to “Eat less and Walk more” (Wijesinha, The Hindu, 2007).

The Table XII gives the exercise pattern of the selected Type-II diabetic subjects

TABLE XII
EXERCISE PATTERN OF THE SELECTED TYPE II DIABETIC SUBJECTS 

(N=100)

	Type of exercise
	Frequency

	
	Daily once
	Daily twice
	Weekly once
	Weekly twice

	Cycling
	80
	10
	10
	-

	Walking
	70
	20
	5
	5

	Housework
	29
	14
	7
	-

	Gardening
	-
	30
	20
	10



From the 100 subjects, 80 per cent and 70 per cent of the subjects were doing cycling and walking daily once respectively. Thirty per cent of the subjects gardening daily twice.


People walk for many reasons, for pleasure, to get rid of tension, to find solitude. Studies shows that, walking when done briskly on a regular schedule it can improve the body’s ability to consume oxygen during exertion; thereby lowering the heart rate and reducing the blood pressure (Krauses, 2004). The present study proved that the human beings have realized the importance of walking in day to day life.
2. Duration of the disease condition

Duration of the disease condition of the selected Type II diabetic subjects is given in Table XIII.
TABLE XIII
DURATION OF THE DISEASE OF THE SELECTED TYPE II DIABETIC SUBJECTS 










(N=100)

	Duration of the 
Disease 
	Number of subjects
	Percentage

	Less than 1 year
1-5 years
More than 5 years
	5

50

45
	5

50

45



Out of 100 subjects surveyed, 50 per cent had diabetes in range of 1-5 years and 45 per cent having more than 5 years, 5 per cent having less than one year of diabetic diseases. Although diabetes is not curable, but can be reduce the associated complications such as cardiovascular disease and kidney disease (www.homeopathy.com). 

3. Family history of the selected Type II diabetic subjects

          Family history of the selected Type-II diabetic subjects is given in Table XIV and Figure 3.

TABLE XIV
FAMILY HISTORY OF THE SELECTED TYPE-II DIABETIC SUBJECTS 









(N=100)

	Relationship
	Number of subjects
	Percentage

	Grand Parents

Father

Mother

Sister

Brother

New
	20

25

20

5

5
25
	20

25

20

5

5
25



Among the 100 subjects surveyed, 75 per cent had the history of diabetes in their family. Among these, Grandparents 20 per cent, Father 25 per cent, Mother 20 per cent, five per cent each of brother and sister five per cent and others 25 per cent.


One of the predisposing factors of diabetes is heredity and it is very high in members of certain racial of ethnic group. Risk factors for type II diabetes include genetic and environmental factors, including a family history of diabetes, older age, obesity, particularly intraabdominal obesity, physical inactivity, a prior history of gestational diabetes, impaired glucose homeostasis and race or ethnicity (Krauses, 2004).

FAMILY HISTORY
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4. Treatment pattern of the selected Type II diabetic subjects


Treatment pattern of the selected Type II diabetic subjects is given in the Table XV and Figure 4.

TABLE XV
TREATMENT PATTERN OF THE SELECTED TYPE II DIABETIC SUBJECTS 








(N=100)
	Types of treatment
	Number 
	Percentage

	Allopathy
	75
	75

	Ayurveda
	10
	10

	Homeopathy
	10
	10

	Naturopathy
	5
	5



It is evident from the table that, most of the subjects tried out Allopathy treatment (75 per cent) and remaining 10 per cent each of Ayurveda, Homeopathy treatment and 5 per cent of Naturopathy Method.

Allopathic medicines are dangerous compared to homeopathic remedies. Because allopathic medicines are chemically based, the patient runs the risk of drug interactions and toxic side effects especially if more than one medicine is prescribed. Homeopathy and Ayurveda are, on the other hand, uses safe energetic remedies that do not produce chemical side effects, poison or interact with other medications (www.homeopathy.com).

TREATMENT PATTERN
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D.
NUTRITIONAL ASSESSMENT OF THE SELECTED TYPE II 
DIABETES SUBJECTS BEFORE AND AFTER 
SUPPLEMENTATION

Assessment of nutritional status of community is one of the first steps in the formulation of any public health strategy (Srilakshmi, 2006). The nutritional assessment of the selected type II diabetes subjects are assessed as below.

1) 
Anthropometric Measurements


Anthropometric measurements of the selected subjects before and after supplementation are recorded, categorized and discussed below:
a)
Measurement of Height


The person’s line of sight should be horizontal with the heels, buttocks, shoulders and head touching the wall and the result in either inches or centimeters (Krauses, 2004). The height of the selected subjects (25 experimental and 25 control group) before and after supplementation of Gymnema sylvestre was given in Table XVI.

TABLE XVI
HEIGHT MEASUREMENT OF THE EXPERIMENTAL AND CONTROL GROUP BEFORE AND AFTER THE SUPPLEMENTATION

	Height
(in cms) 
	NCHS* 

Standard value 

(cm)
	Experimental group
	Control group

	
	
	Initial
	Final
	Initial
	Final

	
	
	No
	%
	No
	%
	No
	%
	No
	%

	145–150

150–155
155–160

160 - 165
	178.3
	5

9

6

5
	20

36

24

20
	5

9

6

5
	20

36

24

20
	4

4

6

11
	16

16

24

44
	4

4

6

11
	16

16

24

44



* National Centre for Health Statistics


For the experimental and control group, there was no change or difference in the height before and after supplementation. Among the subjects selected as experimental group, 20 per cent was in the height of 145-150 cm, 36 per cent belonging to the height of 150-155 cm, 24 per cent, 20 per cent belong to the height 155-160 cm and 160-165 cm respectively. All the selected subjects were below the normal height when compared with standard value given by NCHS.

b) 
Measurement of Weight


Today, scientists and health professionals recognize that risk of many diseases including heart disease, diabetes mellitus, hypertension and some cancers increases with excess body weight (Groff, 2000). The weight in kilogram was measured and the compared was done before and after the supplementation and presented in the following Table XVII. The weight measurement of the experimental and control group was compared with standard NCHS value.
TABLE XVII
WEIGHT MEASUREMENT OF THE EXPERIMENTAL AND CONTROL GROUP BEFORE AND AFTER THE SUPPLEMENTATION

	Weight

(in kg) 
	Reference Weight

ICMR (2004)

(kg)
	Experimental group
	Control group

	
	
	Initial
	Final
	Initial
	Final

	
	
	No
	%
	No
	%
	No
	%
	No
	%

	50–59

60–69
70 - 80
	60
	9

12

4
	36

48

16
	13

9

3
	52

36

12
	10

10

5
	40

40

20
	10

10

5
	40

40

20




Body weight of the selected subjects ranged between 50–80 kg. Forty eight per cent of the subjects were in the range of 60-69 kg, 36 per cent in the weight range of 50–59 kg, whereas 16 per cent were in the category of 70 -80 kg before the supplementation period. After the supplementation subjects in the range of 70-80 kg was reduced from 16 per cent to 12 per cent, in the case of 50-59kg category the Percentage was increased from 36 per cent to 52 per cent, in the case of 60-69 kg category the Percentage was decreased from 48 per cent to 36 per cent. This result revealed that Gymnema sylvestre supplementation helped the subjects to reduce their body weight from 1 to 2.5 kg in the period of six months supplementation. In the case of control group, no difference was noted.

Gymnema won’t make sugary foods taste bad, the sugar destroyer is said to curb the desire for sweets. Due to this sugar-blocking property, gymnema is marketed as a weight-loss remedy (Swain, 2006).

c)
Calculation of Body Mass Index (BMI)


Body Mass Index (BMI) was calculated using the standard formula and tabulated and discussed in Table XVIII for the experimental and control group.

TABLE XVIII
BMI OF THE EXPERIMENTAL AND CONTROL GROUP BEFORE AND AFTER SUPPLEMENTATION

	BMI (NIN, 2005)
	Experimental group
	Control group

	
	Initial
	Final
	Initial
	Final

	
	No
	%
	No
	%
	No
	%
	No
	%

	≥20.0≤ 25.0 
(Normal)
	10
	40
	12
	58
	12
	48
	12
	48

	≥25.0≤ 30.0 

(I Grade Obesity)
	9
	36
	10
	30
	8
	32
	8
	32

	≥ 30 and above 

(II Grade Obesity)
	6
	24
	3
	12
	5
	20
	5
	20



According to NIN (2005), it is says that ≥ 20.0 - ≤ 25.0 is the normal or ideal BMI. ≥ 25.0 - ≤ 30.0 is the Grade I obesity and ≥ 30.0 and above is the Grade II obesity.

 
Among the subjects selected, in the experimental group, before supplementation, 24 per cent were in II grade obesity, but a recordable decrease was found in grade II obesity that was 12 per cent of the subjects were switched over from II grade obesity to I grade obesity and normal. In the case of I grade obesity, 36 per cent were in this category and it was reduced to 36 per cent were in this category and it was reduced to 30 per cent after the supplementation period and in the normal range the Percentage of the subjects has been increased from 40 per cent to 58 per cent. Hence the study concluded that, Gymnema sylvestre powder is helping the people to reduced their body weight, which is a recordable advantage as well as people can avoid further complications in the life span. In the case of control group, no significant change was noted.


d)
Measurement of Waist circumference


The waist circumference of the selected subjects experimental and control group is given in the Table XIX.

TABLE XIX
WAIST CIRCUMFERENCE OF THE EXPERIMENTAL AND CONTROL GROUP BEFORE AND AFTER SUPPLEMENTATION

	Waist circumference 
(in cm)
	Experimental group
	Control group

	
	Initial
	Final
	Initial
	Final

	
	No
	%
	No
	%
	No
	%
	No
	%

	95–100
	8
	32
	12
	48
	7
	28
	7
	28

	100–105
	10
	40
	6
	24
	12
	48
	12
	48

	105 - 110
	7
	28
	7
	28
	6
	24
	6
	24



Out of 25 selected subjects of the experimental group, only 32 per cent had the waist circumference between 95–100cm and after supplementation the percentage of subjects had increased from 32 to 48 per cent. 40 per cent of the waist circumference of 100-105cm was reduced to 24 per cent, whereas 28 per cent remain in this same as before and after the supplementation.


In the case of control group, there was no significant change. It remained the same.

e)
Measurement of Hip circumference


The hip measurement of the experimental and control group is presented in Table XX.
TABLE XX
HIP CIRCUMFERENCE OF THE EXPERIMENTAL AND CONTROL GROUP BEFORE AND AFTER SUPPLEMENTATION

	Hip circumference 
(in cm)
	Experimental group
	Control group

	
	Initial
	Final
	Initial
	Final

	
	No
	%
	No
	%
	No
	%
	No
	%

	95–100
	2
	8
	3
	12
	3
	12
	3
	12

	100–105
	6
	24
	10
	40
	4
	16
	4
	16

	105–110
	10
	40
	8
	32
	14
	56
	14
	56

	110 - 115
	7
	28
	4
	16
	4
	16
	4
	16



Out of 25 selected subjects of the experimental group, eight per cent having the hip circumference between 95–100 cm and after supplementation of                 Gymnema sylvestre, the hip circumference between 95-100cm had changed from eight to 12 per cent.


Twenty four per cent of hip circumference between 100–105 cm was changed to 40 per cent, after supplementation 40 per cent of hip circumference between 105 -110 cm was reduced to 32 per cent, 28 per cent of hip circumference between 110–115 cm was reduced to 16 per cent. There was no significant change in control group.
f)
Waist to Hip ratio

Excess fat around the waist and abdomen is assessed by the waist hip ratio. (Martin Eastwood, 2003). 
The waist to hip ratio of the selected samples of the experimental and control group is calculated and presented in Table XXI.
TABLE XXI
WAIST TO HIP RATIO OF THE EXPERIMENTAL AND CONTROL GROUP BEFORE AND AFTER SUPPLEMENTATION

	Waist / hip ratio
	Experimental group
	Control group

	
	Initial
	Final
	Initial
	Final

	
	No
	%
	No
	%
	No
	%
	No
	%

	0.7–0.8
	2
	8
	2
	8
	3
	12
	3
	12

	0.8 - 0.9
	12
	48
	12
	48
	14
	56
	14
	56

	0.9–1.0
	11
	44
	11
	44
	8
	32
	8
	32



Out of 25 selected subjects, in the experimental group 44 per cent having the waist hip ratio between 0.9–1 and after supplementation there was no significant change was showed. 48 per cent having the waist hip ratio between 0.8–0.9 and 8 per cent having the waist hip ratio between 0.7–0.8 before and after the supplement. In the case of control group, before and after values were same. There was no significant change.
2.
Biochemical profile 

a.
Fasting blood glucose level


Fasting blood glucose level of the selected samples of the experimental and control group is given in Table XXII and Figure 5a.
TABLE XXII

FASTING BLOOD GLUCOSE LEVEL OF THE EXPERIMENTAL AND CONTROL GROUP BEFORE AND AFTER SUPPLEMENTATION

	Groups
	Fasting blood glucose level (mg/dl)

	
	Initial

Mean(SD
	Final

Mean(SD
	Mean difference
	‘t’ value

	Experimental group 

(N=25)
	127(29
	92.5(10.6
	34.5
	3.536**

	Control group

(N=25)
	138.9(20.2
	140.1(21.4
	1.2
	0.0074NS


**Significant at (P<0.01); NS- Not significant


The mean fasting blood glucose level of the experimental group before and after supplementation was 127mg/dl and had reduced to 92.5mg/dl after the supplementation of Gymnema sylvestre for six months. The difference was showed statistically significance at P (< 0.01). level.

In the case of control group, which was received no supplementation, the mean fasting glucose level before supplementation was 138.9mg/dl and had increased to 140.1mg/dl though the difference was not statistically significant.


A clinical trial recently conducted in the US provides further support for the use of Gymnema in the management of diabetes. Of 65 patients tested over the 6-month trial, Gymnema tablets reduced mean fasting glucose levels by11%. Average post-meal glucose levels showed a decline of 13% and glycosylated haemoglobin levels dropped 6.8% (www.mediherb.com).

b.   Post prandial glucose level


Table XXIII and Figure 5b explain the post prandial glucose level of the experimental and control group before and after supplementation.
TABLE XXIII

POST PRANDIAL GLUCOSE LEVEL OF THE EXPERIMENTAL AND CONTROL GROUP BEFORE AND AFTER SUPPLEMENTATION

	Groups
	POST PRANDIAL GLUCOSE LEVEL (mg/dl)

	
	Initial

Mean(SD
	Final

Mean(SD
	Mean difference
	‘t’ value

	Experimental group (N=25)
	218.6(24.9
	172.9(6.3
	45.7
	10.682**

	Control group

 (N=25)
	242(11.52
	244(12.3
	2
	1.0821NS


**Significant at (P<0.01); NS- Not significant


The mean postprandial blood glucose level of the experimental group before supplementation was 218.6mg/dl, after supplementation a marked reduction was noted to 172.9mg/dl. The difference was statistically significant at P(<0.01) level.


In the case of control group, the mean post prandial glucose level before supplementation level was 242mg/dl and has increased to 244mg/dl, though the difference was not statistically significant.
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FIGURE 5a and 5b
c.     Serum lipid profile level


Serum lipid profile level of the selected sample of the experimental and control group is given in Table XXIV and Figure 6.
TABLE XXIV 
SERUM LIPID PROFILE LEVEL OF THE EXPERIMENTAL AND CONTROL GROUP BEFORE AND AFTER SUPPLEMENTATION
	Lipids
	Mean lipid profile levels (mg/dl)

	
	Experimental group
	Control group

	
	Initial

Mean(SD
	Final

Mean(SD
	Mean diffe-rence
	‘t’ value
	Initial

Mean(SD
	Final

Mean(SD
	Mean diffe-rence
	‘t’ value

	Total cholesterol
	199.12(
12.46
	179.96(
10.91
	19.16
	13.867**
	219.28(
48.91
	217.2(
47.9
	2.08
	0.1655NS

	Triglycerides 
	93.6(
10.24
	72.68(
10.11
	20.92
	18.326**
	125(
19.79
	125.9(
20.48
	0.9
	0.1700NS

	HDL cholesterol
	39.16(
5.63
	41.60(
5.51
	2.44
	20.922**
	37.02(
13.51
	37.9(
12.56
	1.12
	0.2483NS

	LDL cholesterol 
	146.28(
7.48
	136.44(
6.15
	9.84
	15.644**
	143.92(
2.92
	142.76(
2.81
	1.16
	1.924NS

	VLDL cholesterol
	40.44(
5.244
	33.20(
4.60
	7.24
	19.517**
	46.84(
4.86
	46.24(
4.78
	0.6
	1.464NS


**Significant at (P<0.01); NS- Not significant

Total cholesterol


The mean serum cholesterol level of the experimental group before supplementation was 199.12mg/dl it was reduced to 179.96mg/dl after the supplementation of Gymnema sylvestre for 6 months. Which was statistically analysed and found to be highly significant at (P<0.01>) level. With regards to control group, no significant change was showed before and after the supplementation period.
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Triglycerides 


The mean triglycerides level of experimental group before supplementation was 93.60mg/dl and had decreased to 72.68mg/dl after the supplementation of Gymnema sylvestre. In the case of control group there was no significant change noted.
HDL cholesterol


The mean HDL cholesterol level, after the supplementation of       Gymnema sylvestre for six months, there was a marked increase showed (41.60mg/dl), whereas the value before supplementation was 39.16mg/dl. The difference showing statistically significance at P(<0.01) level. There was no significant change was showed in the control group.

LDL cholesterol


The mean LDL cholesterol level of experimental group, before supplementation was 146.28mg/dl and a progressive reduction to 136.44mg/dl after the supplementation. The difference showing statistical significance at          P (<0.01) level. There was no significant change was noted in the control group.

VLDL cholesterol


The mean VLDL cholesterol level of experimental group before supplementation was 40.44mg/dl and had reduced to 33.20mg/dl after the supplementation. The difference was showing statistical significance at P(<0.01) level. In the case of control group, there was no significant change was showed.
E.
HEALTH BENEFITS OF GYMNEMA SYLVESTRE

1.
Opinion regarding the consumption of Gymnema sylvestre

Table XXV and Figure 7 shows the opinion regarding the consumption of Gymnema sylvestre.

TABLE XXV

OPINION REGARDING THE CONSUMPTION OF Gymnema sylvestre






N=25
	Consumption of 

Gymnema sylvestre
	Number of 

subjects
	Percentage

	Acceptable 

Fairly acceptable 

Not acceptable
	18

5

2
	72

20

8



From the 25 subjects supplemented 72 percent were reported that Gymnema sylvestre capsule is acceptable, whereas 20 percent reported, it was fairly acceptable and eight per cent were not acceptable because of the bitter taste after consumption.
OPINION REGARDING THE CONSUMPTION OF Gymnema sylvestre
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2.   Other health benefits of Gymnema sylvestre 

Information of other health benefits of Gymnema sylvestre are given in Table XXVI and Figure 8.

TABLE XXVI

OTHER HEALTH BENEFITS OF Gymnema sylvestre
Multiple responses N = 25

	Details
	Number of subjects
	Percentage

	Reduction of weight (Obesity)
	15
	60

	Increase haemoglobin (Anaemia)
	12
	48

	Increase defecation  (Constipation)
	10
	40

	Reduction of cholesterol 
	8
	32

	Lowering of hypertension (Blood pressure)
	7
	28

	Reduce eye trouble 
	5
	20



Majority (60%) had the opinion that, Gymnema sylvestre cure obesity, 48 per cent reported that Gymnema sylvestre cures anaemia. Forty per cent had reported that it cures constipation, 32 per cent suggested its good for cholesterol, 28 per cent were reported that Gymnema sylvestre good for blood pressure and 20 per cent reported its good for eye troubles.


Gymnema sylvestre is used for many conditions including diabetes, anemia, cholesterol, obesity, allergies, hypoglycemia, urinary tract problems and digestion problems (www.gymnema.com).

OTHER HEALTH BENEFITS OF Gymnema sylvestre
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FIGURE 8
3. Suggestions regarding the Gymnema sylvestre 

Table XXVII and Figure 9 shows the suggestions regarding the Gymnema sylvestre after supplementation.

TABLE XXVII

SUGGESTIONS REGARDING THE  Gymnema sylvestre CONSUMPTION

Multiple responses N = 25

	Suggestions
	Number of subjects
	Percentage

	Tablet form
	16
	64

	Juice form
	4
	16

	Powder form
	3
	12

	Chutney
	2
	8



From the selected 25 subjects, majority of the subjects (64 per cent) were willing to take Gymnema sylvestre in the form of tablet. Sixteen per cent of the subjects prefer Gymnema sylvestre in juice form due to the reason of inability to swallow the tablets and getting irritation. Twelve per cent of the subjects prefer in powder form because of its convenience. Eight per cent of the subjects prefer Gymnema sylvestre in chutney form.
	SUGGESTIONS REGARDING THE 

	Gymnema sylvestre CONSUMPTION
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“Diabetes the thinking Person’s Disease”
Summary and Conclusion

V   SUMMARY AND CONCLUSION


The summary and conclusion for the present study entitled, “Assessing the medicinal value of Gymnema sylvestre (Sirukurunja) on type II diabetes”, is discussed below.


Diabetes mellitus is one of the oldest disorders known the man kind. It has been presumed that diabetes mellitus results from inherent stresses in modern life style and the rising incidence of diabetes is becoming a significant public health problem.Diabetes is a life long disease marked by high levels, and it is also called “Disease of Prosperity”.


The use of herbal medicine for the treatment of diabetes mellitus has gained importance throughout the world recently. The world health organization also recommended and encouraged this practice especially in countries where access to the conventional treatment of Diabetes is not adequate. There is an increased demand of natural products with antidiabetic activity due to the side effects associated with the use of insulin and oral hypoglycemic agents. The leaves of Gymnema sylvestre have been used for centuries in the traditional Indian system of Ayurvedic medicine. Gymnema has been used in India for the treatment of diabetes for over 2,000 years. Gymnema sylvestre has been used for thousands of years and has proven over time to be a non-toxic remedy. It is also used for many conditions including diabetes, digestion, urinary tract problems, obesity, hypoglycemia, allergies, anemia, cholesterol and hyperactivity. Hence, the present study was carried out with the following objectives:

· to study the socio economic background, food habits, health status, usage and knowledge of Gymnema sylvestre. 

· to have an indepth study of the curative effect of Gymnema sylvestre on Type II diabetes patients and 

· to assess  the other health benefits of the Gymnema sylvestre. 

For this study, 100 type II diabetes men, in the age group of 40-60 years were selected for household survey. From the selected 100 subjects, 50 subjects were selected for this study. Out of 50 subjects, 25 subjects were identified to formulate supplementation group and rest were kept as control group. An interview schedule was formulated to elicit information regarding the socio-economic status including, age, income and type of family, dietary habits, lifestyle pattern such as exercise and health status.

Major findings of the household survey

· The prevalence rate of diabetes was high in the age group of 50-60 years(45 percent) and 35 percent in their 40-50 years, 20 percent in above 60 years.  

· The majority of subjects ( 65 percent) were earned Rs.4500 – 7500 as their monthly income, 25 percent were earned above Rs.7500 and 10 percent were earned Rs.4500 per month.  

· Thirty five per cent of the subjects were  in the joint families, while 65 per cent of the subjects were in nuclear families.

· Majority of the subjects 55 percent were non-vegetarians, only 30 per cent of the subjects following vegetarian type of diet and 15 percent were ova-vegetarian.

· Regarding the meal pattern, 60 percent had consumed above 3 meals per day, while 40 percent of the subjects consumed below 3 meals.

· Ninety eight per cent of the subjects consumed cereals in the form of rice daily.70 per cent subjects consumed pulses and 75 per cent were consumed milk every day. With respect to vegetables, all type of vegetable were consumed as a part of menu. Little low fruits consumption due to ignorance and lack of knowledge of the nutritive value.

· Regarding the consumption pattern of oil the highest percentage of consumption was refined oil (60 percent) whereas 20 percent of sunflower oil, Ghee and Gingly Oil respectively.  

· With regarding to the exercise pattern, 80 percent cycling daily once and 70 percent subjects walking daily once.

· Fifty percent had type II diabetic from the duration of 1-5 years and 45 percent having more than 5 years, whereas 5 percent had been diagnosed type II diabetic less than one year.

· There was an increased prevalence of family history of the subjects(77 percent) had the history of diabetes in their family.  Among these, Grandparents 20 percent, Father 20 percent, Mother 20 percent, Sister 5 percent and Brother 7 percent respectively.

· For the treatment of type II diabetic, 75 per cent tried out Allopathy treatment, 10 per cent of Ayurveda and Homeopathy and 5 percent of Naturopathy treatment.

Major findings after supplementation of Gymnema sylvestre
 
Out of 50 subjects, 25 subjects were identified to formulate supplementation group and rest were kept as control group. The subjects were supplemented Gymnema sylvestre in the form of capsule 500mg twice a day. 250mg of capsule before breakfast and 250mg of capsule after the dinner for a period of six months.

· Twenty percent was in the height of 145-150 cm, 36 percent belonging to the height of 150-155 cm, 24 percent, 20 percent belong to the height 155-160 cm and 160-165 cm respectively. There was no change in the height, of experimental and control group before and after the supplementation.

· 
Body weight of the selected subjects ranged between 50 – 80 kg. Forty eight percent of the subjects were in the range of 60-69 kg, 36 percent in the weight range of 50 – 59 kg whereas 16 percent were is the category of 70 -080 kg before the supplementation period.  After the supplementation subjects in the range of 70-80 kg were reduced from 16 percent to 12 percent, in the case of 50-59kg category the percentage was increased from 36 percent to 52 percent, in the case of 60-69 kg category the percentage was decreased from 48 percent to 36 percent.  This results revealed that Gymnema sylvestre supplementation helped the subjects to reduce their body weight from 1 to 2.5 kg within a short period of 90 days supplementation.  In the case of control group, no difference was noted.

· Among the subjects selected, in the experimental group, before supplementation, 24 percent were in II grade obesity, but a recordable decrease was found in grade II obesity that was 12  percent of the subjects were switched over from II grade obesity to I grade obesity and normal.  In the case of I grade obesity, 36 percent were in this category and it was reduced to 30 percent after the supplementation period and in the normal range the percentage of the subjects has been increased from 40 percent to 58 percent. In the case of control group, no significant change was noted.


· Thirty two percent had the waist circumference between 95 – 100cm and after supplementation the percentage of subjects had increased to 48 percent. 40 percent of the waist circumference was reduced to 24 percent in the waist circumference between 100 – 105 cm whereas 28 percent remain the same as before and after the supplementation. In the case of control group, there was no significant change had showed.

· In the experimental group, 8 percent had the hip circumference between 95 - 100 cm and after supplementation hip circumference changed to 12 percent. Twenty four percent had the hip circumference between 100 – 105 cm was changed to 40 percent after supplementation. 40 percent had the hip circumference between 105 -110 cm was reduced to 32 percent and 28 percent had the hip circumference between 110 – 115 cm was reduced to 16 percent.  There was no significant change was showed in control group.

· In the experimental group, 44 percent having the waist to hip ratio between 0.9 – 1 and after supplementation there was no significant change was showed.  48 percent having the waist hip ratio between 0.8 – 0.9 and 8 percent having the waist hip ratio between 0.7 – 0.8 before and after the supplementation.  In the case of control group, there was no significant change was observed before and after supplementation.
· The mean fasting blood glucose level of the experimental group before and after supplementation was 127mg/dl and had reduced to 92.5mg/dl after the supplementation of Gymnema sylvestre for six months. The difference was showed statistically significance at P (< 0.01) level. In the case of control group, no significant change was observed.

· The mean postprandial blood glucose level of the experimental group before supplementation was 218.6mg/dl, after supplementation a marked reduction was noted to 172.9mg/dl. The difference was statistically significant at P(<0.01) level. In the case of control group, no significant change was observed.

· The mean serum cholesterol level of the experimental group before supplementation was 199.12mg/dl it was reduced to 179.96mg/dl after the supplementation of Gymnema sylvestre for 6 months. Which was statistically analysed and found to be highly significant at (P<0.01>) level. With regards to control group, no significant change was showed before and after the supplementation period.

· The mean triglycerides level of experimental group before supplementation was 93.60mg/dl and had decreased to 72.68mg/dl after the supplementation of Gymnema sylvestre. In the case of control group there was no significant change noted.
· The mean HDL cholesterol level, after the supplementation of Gymnema sylvestre for six months, there was a marked increase showed (41.60mg/dl), whereas the value before supplementation was 39.16mg/dl. The difference showing statistically significance at P(<0.01) level. There was no significant change was showed in the control group.
· The mean LDL cholesterol level of experimental group, before supplementation was 146.28mg/dl and a progressive reduction to 136.44mg/dl after the supplementation. The difference showing statistical significance at          P (<0.01) level. There was no significant change was noted in the control group.
· The mean VLDL cholesterol level of experimental group before supplementation was 40.44mg/dl and had reduced to 33.20mg/dl after the supplementation. The difference was showing statistical significance at P(<0.01) level. In the case of control group, there was no significant change was showed.
· Seventy two per cent of the 25 supplemented subjects reported that Gymnema sylvestre capsule is acceptable, while 20 percent reported that it was fairly acceptable and only eight per cent opined that they were not acceptable because of the bitter taste after consumption.
· Sixty per cent of the subjects opinion that, Gymnema sylvestre cure obesity, while 48 per cent reported that it cures anaemia. Forty per cent had reported that it cures constipation, 32 per cent suggested its good for cholesterol, 28 per cent were reported that Gymnema sylvestre good for blood pressure and 20 per cent reported its good for eye troubles.

· From the selected 25 subjects, 64 per cent were willing to take Gymnema sylvestre in the form of tablet, sixteen per cent of the subjects preferred juice form due to the reason of inability to swallow the tablets and getting irritation and twelve per cent preferred powder form because of its convenience. Eight per cent of the subjects prefer Gymnema sylvestre in chutney form.
Conclusion

Further, in the days of everchanging lifestyles, the adult population have to overcome many obstacles with busy life schedule. Diabetes being the second cause of death in the world. According to WHO every fourth diabetic in the world is an Indian. The leaves of Gymnema sylvestre have been used for centuries in the traditional Indian system of Ayurvedic medicine. Gymnema has been used in India for the treatment of diabetes for over 2,000 years. It treats a number of ailments. Gymnema sylvestre with no side effects but with great soothing and controlling effects on diabetes mellitus is no doubt the low cost, locally available acceptable means of solution. 

Recommendations emerging out of this study are the following

· Gymnema sylvestre can be cultivated locally and supplemented to control many health problems.

· Patenting Gymnema sylvestre product to prevent or control nutrition health hazards.

· Gymnema sylvestre can be taken in the form of tea. 
· The utility /usage of Gymnema sylvestre can be spread through many self help groups by inculcating the education to the people to control many health problems.

· Government and Non-Government organizations will concentrate research in the field of Gymnema sylvestre to prevent the condition diabetes and other ailments.
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Appendices

APPENDIX I

AN INTERVIEW SCHEDULE TO ASSESSING THE MEDICINAL VALUE OF Gymnema sylvestre (SIRUKURUNJA) ON 
TYPE II DIABETES

1. Name of the Interviewer
:
2. Name of the Interviewee
:
3. Address:
SOCIO-ECONOMIC DETAILS
4. Age in years

a) 20 – 25  

b) 25 – 30  

c) 30 – 35  

d) 35 - 45

5.  Sex: 

 Male  (
Female (
6.  Occupation

a) Professional

b) Business

c) Agriculture

7.   If employed, Monthly income




a) 2,500-4,500

b) 4,501-7,000

c) 7,001-10,000
d) >10,000

8. Type of Family


a) Joint Family
b) Nuclear Family

9. Are you a 


a) Vegetarian

b) Non Vegetarian

c) Ova – Vegetarian

10. Religion


a) Hindu 

b) Muslim

c) Christian

d) Others

11. Educational Status


a) Illiterate

b) Primary Level
c) High School


d) Higher Secondary
e) Graduate

12. Marital Status


a) Married

b) Unmarried

13. Number of Children


a) 1 – 2
b) 3 – 4
c) 4 & above

DIETARY INFORMATION

14.  How many meals do you consume per day?


1) Below 3

2) Above 3

3) 3 Meals per day

15.  Do you eat at regular intervals


 Yes(

 No(
16. Do you skip Meals?


a) Yes

Reason:


b) No

Reason:

17. Do you follow Diet restriction?



a) Yes

b) No


If yes, what type of restriction?

18. FOOD CONSUMPTION PATTERN 


FATS AND OIL USED IN COOKING

	S.No
	TYPES OF FATS AND OIL
	QUANTITY (g)
	FREQUENCY

	1
	  Butter
	
	

	2
	  Ghee
	
	

	3
	  Hydrogenated Oil
	
	

	4
	  Gingelly Oil
	
	

	5
	  Groundnut Oil
	
	

	6
	  Palmolein Oil
	
	

	7
	  Sunflower Oil
	
	

	8
	  Refined Oil
	
	

	9
	  Rice Bran Oil
	
	

	10
	  Any other
	
	


19. When do you become aware that you are suffering from diabetes?

20.  Are you IDDM or NIDDM?

a) Insulin Dependent Diabetes Mellitus

b) Non – Insulin Dependent Diabetes Mellitus

HISTORY OF DIABETES

21.  Is anyone in your family is suffering from Diabetes mellitus?



a) Yes


b) No


If yes, Relationship

22.  Do you have the habit of doing regular physical exercise?



(  Yes

(  No


If Yes,

TYPE OF EXERCISE


 Moderate Intensity




Walking

(
House Work

(



Duration mts/day
(
Gardening

(



Any Other

(


Vigorous Intensity




Jogging

(
Cycling

(



Duration mts/day 
(
Running

(



Swimming

(
Tennis/shuttle

(



Volley Ball

(
PHYSICAL EXAMINATION

23. Weight in kg




:

24. Height in cm 




:

25. Body Mass Index (BMI) (wt in kg/Ht in m2) :

26. Waist in cm




:

27. Hip in cm




:

28. Waist / Hip Ratio



:

29. Type of treatment you are undergoing at present



Ayurvedic     (
Siddha
      (
    Homeopathy
(


Allopathy      (
Unani
      (
    Naturopathy

(


Any Other     (
30. The treatment at present you are undergoing is effective in controlling diabetes?



( Yes

( No

31. Duration of Treatment
:



Number of Years
(


Number of Month
(
32. Are you interested to take this herbal medicine for diabetes



( Yes

( No

33.  Do you aware of Gymnema Sylvestre Herbal already?



( Yes

( No

34. Do you suffer from any other complications?



( Yes

( No


a) If Yes, Please Specify

APPENDIX 2

INDIVIDUAL VALUES OF BIOCHEMICAL PARAMETERS OF THE EXPERIMENTAL GROUP

	S.No
	Fasting Blood Glucose Level
	Postprandial Glucose Level
	Total Cholesterol
	Triglycerides
	HDL
	LDL
	VLDL

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1.
	105
	87
	207
	178
	213
	195
	108
	85
	43
	45
	157
	140
	32
	26

	2.
	115
	85
	227
	170
	210
	180
	89
	68
	45
	48
	147
	135
	40
	32

	3.
	105
	87
	219
	175
	187
	160
	80
	65
	32
	36
	140
	130
	37
	28

	4.
	120
	90
	280
	185
	214
	190
	87
	58
	47
	50
	156
	144
	45
	35

	5.
	127
	110
	210
	168
	180
	175
	95
	72
	34
	36
	145
	132
	42
	36

	6.
	202
	115
	219
	175
	195
	182
	98
	84
	38
	40
	150
	142
	46
	38

	7.
	115
	92
	227
	170
	215
	196
	80
	67
	36
	38
	146
	136
	48
	39

	8.
	127
	87
	280
	185
	190
	174
	110
	86
	43
	45
	134
	126
	32
	26

	9.
	120
	82
	195
	165
	210
	185
	80
	67
	32
	35
	130
	122
	40
	34

	10.
	105
	85
	210
	170
	187
	162
	94
	76
	47
	49
	147
	134
	44
	38

	11.
	110
	86
	227
	170
	196
	175
	108
	85
	44
	46
	157
	142
	46
	36

	12.
	125
	96
	198
	168
	180
	168
	89
	68
	45
	48
	140
	132
	34
	28

	13.
	127
	92
	219
	175
	204
	186
	80
	65
	34
	37
	144
	136
	37
	29

	14.
	115
	84
	207
	178
	195
	184
	98
	84
	36
	39
	146
	138
	40
	34

	15.
	105
	82
	190
	162
	214
	190
	95
	74
	31
	34
	140
	132
	45
	36

	16.
	110
	90
	200
	170
	213
	195
	89
	70
	42
	44
	154
	146
	32
	28

	17.
	120
	94
	230
	185
	187
	160
	106
	80
	47
	49
	150
	144
	48
	41

	18.
	125
	87
	195
	165
	186
	172
	87
	60
	32
	35
	136
	132
	38
	32

	19.
	110
	84
	210
	175
	210
	185
	108
	90
	45
	48
	142
	136
	42
	36

	20.
	130
	98
	227
	180
	190
	176
	98
	84
	43
	45
	148
	140
	44
	38

	21.
	115
	86
	270
	172
	180
	168
	95
	66
	36
	38
	157
	142
	40
	34

	22.
	127
	92
	198
	168
	195
	186
	87
	58
	38
	40
	140
	130
	37
	28

	23.
	202
	118
	207
	175
	204
	182
	80
	62
	34
	36
	145
	134
	32
	26

	24.
	200
	115
	220
	167
	210
	178
	89
	60
	32
	34
	156
	144
	44
	38

	25.
	115
	90
	195
	172
	213
	195
	110
	82
	43
	45
	150
	142
	46
	34







APPENDIX 3

INDIVIDUAL VALUES OF BIOCHEMICAL PARAMETERS OF THE                    CONTROL GROUP

	S.No
	Fasting Blood Glucose Level
	Postprandial Glucose Level
	Total Cholesterol
	Triglycerides
	HDL
	LDL
	VLDL

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1.
	75.3
	80.2
	190
	206
	168.1
	170.1
	87.1
	87.2
	72.3
	73.9
	138
	136
	54
	53

	2.
	76.9
	80.2
	192
	209
	190.5
	192.1
	130.1
	130.3
	53.6
	52.3
	140
	140
	56
	55

	3.
	70.1
	70.1
	195
	215
	95
	95.1
	87.1
	89.2
	42.6
	41.1
	144
	142
	58
	58

	4.
	108.1
	110.1
	200
	217
	71.5
	96.3
	60.9
	62.1
	45.5
	44.3
	146
	143
	50
	49

	5.
	83.8
	98.4
	210
	220
	76.5
	70.1
	158.1
	160.2
	54.3
	53.3
	148
	146
	42
	42

	6.
	96.1
	111.2
	220
	182
	139.5
	77.5
	60.3
	62.5
	63.4
	62.4
	142
	142
	44
	43

	7.
	80.2
	112.9
	192
	185
	114.8
	140.5
	170.1
	172.1
	68.7
	69.7
	144
	144
	43
	43

	8.
	101.2
	119.2
	230
	188
	118.8
	118.2
	92.9
	90.9
	49.8
	49.8
	146
	144
	45
	45

	9.
	111.4
	129.1
	220
	189
	114.4
	119.4
	80.6
	82.1
	57.5
	58.5
	148
	148
	46
	45

	10.
	98.2
	119.1
	210
	210
	128.4
	126.4
	132.1
	131.1
	38.8
	36.9
	150
	148
	48
	45

	11.
	74.1
	121.2
	212
	215
	135.6
	132.2
	39
	40.6
	39.4
	39.2
	149
	145
	49
	49

	12.
	77.1
	109.4
	211
	218
	110.3
	111.1
	65.6
	62
	39.4
	41.4
	143
	143
	49
	49

	13.
	83.4
	119.4
	214
	220
	112
	113
	125.5
	126.5
	54
	54
	145
	145
	40
	40

	14.
	89.1
	96.2
	216
	234
	117.9
	118.9
	110.1
	111.1
	60.9
	60.1
	142
	140
	38
	38

	15.
	79.1
	80.7
	245
	235
	129.2
	128.2
	114.1
	116.1
	65.2
	63.2
	144
	142
	39
	39

	16.
	80.3
	75.3
	246
	241
	139
	134
	45.5
	46.5
	70.6
	69.6
	146
	144
	45
	43

	17.
	75.3
	112.4
	247
	245
	130.8
	132.8
	102.2
	100.2
	62.3
	63.3
	142
	140
	49
	48

	18.
	112.2
	124
	250
	246
	148.3
	158.3
	115
	117.8
	50
	51
	143
	141
	48
	46

	19.
	117.2
	135.6
	232
	254
	161.3
	160.8
	68.2
	65.2
	52
	52
	145
	145
	49
	49

	20.
	80.6
	176.2
	230
	267
	127.1
	128.2
	108
	109.3
	36.8
	37.8
	144
	142
	50
	50

	21.
	110.1
	112.5
	210
	268
	137.8
	138.2
	154.6
	153.6
	40.8
	38.8
	142
	142
	48
	48

	22.
	73.1
	173.1
	213
	290
	115.9
	116.9
	60.3
	60.3
	45
	46
	144
	141
	46
	44

	23.
	75.2
	119.1
	190
	215
	120.3
	119.1
	92
	93.2
	52.1
	52.1
	146
	145
	44
	44

	24.
	61.2
	124.4
	222
	189
	118.9
	119.9
	120.5
	121.1
	64.2
	64.2
	141
	141
	43
	43

	25.
	78.2
	136.4
	230
	167
	132.2
	133.3
	61.2
	61.2
	68.9
	69.9
	140
	139
	48
	48


STAGE III  





EVALUATION OF THE MEDICINAL VALUE OF Gymnema sylvestre ON TYPE II DIABETIC SUBJECTS





Anthropometric Measurement - Height, Weight, BMI, Waist to Hip Ratio





Biochemical Parameters - Fasting and Post Prandial Blood Glucose, Serum Lipid Profile








Other health benefits of Gymnema sylvestre








STAGE II  





CONDUCT OF THE SUPPLEMENTATION STUDY





Selection of subjects  


(Experimental = 25, Control = 25)





Supplementation of Gymnema sylvestre (500 mg/day)








Duration of Supplementation 6 months





STAGE I  





HOUSEHOLD SURVEY





Subjects Survey





Selection of area 


(Gudiyatham of Vellore district)





Selection of subjects 


(Type II Diabetic) (N = 100)





Formulation of Tools (Questionnaire)





FIGURE 1
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Constipation
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