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1. INTRODUCTION

“ Every human being is the author

of his own health or disease”

-Buddha


Staying fit is the best investment a person can make in their lives and it adds year to your life expectancy, greater productivity to your work effort and brings value to your family. “Healthy living made the life easier”. Healthy life style includes eating right, exercising, keeping your heart and mind healthy (Misia, 2004).


Diabetes Mellitus is a metabolic disorder and life long disease marked by high levels of sugar in blood. It is due to the consequences of abnormalities of beta cells of pancreas that convert blood sugar in to energy (Mahan and Stump, 2004).


Diabetes is increasing faster in the developing countries. India ranks first in diabetes followed by China and U.S. Diabetes Mellitus is a silent disease and also called the “Disease of Prosperity” and it continues to be one of the most costly and burdensome chronic disease. Each year another 6 million people develop diabetes and India leads the world with large number of diabetic subjects and termed as “DIABETES CAPITAL OF THE WORLD” (Mohan et al., 2007).


World Health Organizations (1999) recognizes three main types of diabetes: Type I, Type II and gestational diabetes. Type I diabetes (Insulin Dependent Diabetes Mellitus) is also known as juvenile onset diabetes. This occurs in younger age group and is due to impaired insulin secretion or excessive hepatic glucose production.

 
Type II diabetes (non insulin dependent diabetes mellitus) is also known as adult onset diabetes, maturity onset diabetes. It is due to the combination of defective insulin secretion and insulin resistance. Gestational diabetes occurs during pregnancy.


Non Communicable disease such as obesity, cardiovascular disease like atherosclerosis, thrombosis, coronary artery disease, platelets abnormalities, brain ischemia, hypertension, dyslipidemia, kidney disease all these are associated with increased risk of diabetes (Abdesslam, 2006). Heart attack subjects are prone to more than 15 times to develop high blood sugar (Akader et al., 2007).


Obesity and Overweight has now become an important health problem in India. Mostly Indians tend to have an excess body fat, abdominal obesity and increased waist circumference. It is due to the lack of physical activity, rapid epidemiological transition, industrialization and urbanization. Fifty five percent of people with Type II Diabetes are obese (Guptas et al., 2006).


Diabetes Atlas 2006, revealed that the number of people with diabetes in India is around 40.9 million and is expected to rise to 69.9 million by 2025 (Diabetes Atlas, 2007), each year 3.8 million deaths attributes to diabetes. Diabetes is a silent epidemic that claims as many lives each year as HIV/ AIDS. Every year 7 million people develop diabetes. Every 10 seconds two people develop diabetes and a person dies from diabetes related causes.


According to National Urban Diabetes Survey (2007) diabetes is higher in southern part of India as Chennai 13.5 percent, Bangalore 12.4 percent, Hyderabad 16.6 percent, Kolkata 11.7 percent, New Delhi 11.6 percent, Mumbai 9.3 percent, Maharasthra 9.3 percent, Kerala 19.5 percent. Type II diabetes is responsible for 90 to 95 percent of diabetes. Mortality rates due to CVD diabetic subjects 52.9 percent, Renal diabetic subjects 23.5 percent. This is preventable by changing diet and physical activity (Mohan et al., 2007).


Diabetes is the largest cause of kidney failure in developed countries. Ten to twenty percent of people with diabetes dies of renal failure. It is estimated that more than 2.5 million people in worldwide are affected by diabetic retinopathy. People with type II diabetes are twice likely to have a heart attack or stroke (Diabetes Atlas, 2007).


American Diabetes Association (2000) indicated that if a child is obese and has obese parents having type II diabetes, the child is at increased risk of developing type II diabetes. According to ADA (2005) 20.8 million people have diabetes alone in U.S. Approximately 8.6 million of Americans were diabetes in the age of 60 years and older 


The increasing risk of cardiovascular disease is two to four fold in Type II Diabetes and is now leading to the cause of blindness in working age, adults, end stage renal disease and non traumatic lower extremity amputations (Vijay et al., 2007).


Hypoglycemia leading to the complications of coma, brain damage, Micro vascular diseases like Diabetic retinopathy, neuropathy, nephropathy. Macro vascular disease leads to coronary artery disease, heart attack, stroke, diabetic myonecrosis, skin ulcer, peripheral vascular disease (Genuth, 2006).


Increasing awareness and empowerment of community can help in the prevention of diabetes and non communicable disease. Weight reduction, changes in dietary habits and increased physical activity help to prevent or delay onset of diabetes and thus reduce the burden due to non communicable disease in India (Huizinga and Rothman 2006).


Avoidance of smoking, moderate intake of alcohol and low glycemic foods, anti hyperglycemic agents may reduce the risk of type II diabetes. Maintaining regular exercise, sugar intake, stress and modest fat intake with balanced diet containing good amount of fibre, whole grains help in the prevention of type II diabetes (Wild, 2004)

“Unless you change how you are

You will always have what you got”

- Jim Rohn


WHO aims to stimulate and support the effective measure for the surveillance, prevention, control, complications and build awareness on global epidemic of diabetes. 


Mooradian (2007) pointed that antioxidants have beneficial role in improving glycemic status of diabetic subjects. Vitamins, minerals, aminoacids and other supplements may help to bring down the hyper glycemic conditions. 


Herbs are rich source of vitamins and minerals and help in regulation of metabolic activity and formation of body structure and skeleton functions. Schulz et al. (2007) denoted that chromium turns carbohydrates in to glucose and it helps in production of insulin hormone. Magnesium is hypoglycemic because it helps in digestion of sugar, starches, fats and stabilizing blood sugar level. Vitamins like vitamin B6, B12, Vitamin C, D, E plays an important role in diabetes.


“Ayurveda is the science of life” and helps each person to understand ones unique body, mind, nature of consciousness and is the foundation of health and happiness. Ayu is a Sanskrit word of “life” and implies changing and living system that embraces life. Veda is “knowledge” that comes from living and exploring the profoundness of life ayu. According to Indian thinking five basic elements – panchamaha boothas namely space, air, fire, water and earth are the basis of all living systems. Ayurveda cures the disease without giving rise to side effects or diseases (Sanjeevanam, 2007)


Ayurveda identifies three main types of energy present in every body – vata, pitta, kapha. Vata is formed from air and ether and is energy movement. Pita from fire and water helps in digestion and metabolism. Kapha from water, earth the energy comes from the body structure and holds the cell together (Sivarajan and Indira, 1994)


Narayan and Purohit (2003) quoted that plants with naturally occurring medical compounds growing today is the keys to tomorrows cure. Medicinal plants are harmless and increases stamina, helps the nervous system to function, provide good supply of vitamin B, regular bowel function, and stimulate the immune system to fight against diabetes.


Herbs as green are good sources of dietary fibre and it acts as a stimulant, appetizers and aids in digestion. Medicinal plants have some substances like alkaloids, compounds of carbon, hydrogen, oxygen and nitrogen.


The active principles may be present in storage organs of plants such as roots, seeds, leaves, bark, wood. Today herbs based medications do have advantages over chemical compounds. Medicinal herbs are local heritage with global importance. “World is endowed with a rich wealth of medicinal herbs”. Traditional medicine takes a holistic approach for good health and disease free life. 


Tinosporin results in preventing elevation of blood sugar levels. It prevent the excess release of sugars stored in the liver and breakdown of sugars stored in muscle and improve muscle glycogen release and lactic acid, blood sugar conversion in diabetic subjects.


Stanely and Venugopal (2003) reported that oral administration of the extract of Tinospora cordifolia roots results in reduction in blood and urine glucose in alloxan diabetic rats. The leaf extract to alloxan diabetic rats caused reduction in blood glucose, brain lipids, increases in weight, hemoglobin and hepatic hexokinase levels and lowering of hepatic glucose 6 phosphatase, serum acid phosphatase and lactate dehydrogenase.


As a dietary supplement tinospora helps to maintain healthy body temperature and blood pressure levels. Due to ayurveda it is a cool and bitter tonic with diuretic, hypoglycemic and immuno modulatory agent. It is used as liver tonic and increases white cell count to increases the phagocytosis of foreign material. It helps to reverse fatty degeneration of liver and has an antidiabetic hypoglycemic actions and used in speeding healing of diabetic foot ulcers (Narayan et al., 2003).


The maiden study “Effect of supplementation of Chindil koddi (Tinospora cordifolia) on type II diabetics” was framed with the following objectives: 

· Find out the socio economic background, food habits, health status, life style pattern, medical history, personal and family history of diabetes, knowledge and usage of medicinal herbs.

· Assess the hypoglycemic effect of Tinospora cordifolia on type II diabetes using different physical and bio-chemical parameters. 

2.  REVIEW OF LITERATURE


The review pertaining to the present study entitled “Effect of supplementation of Chindil koddi (Tinospora cordifolia) on Type II diabetics” is discussed under the following headings.

A) Diabetes mellitus – Terminology, Types, History

B) Etiological factors of diabetes mellitus

C) Complications of diabetes mellitus

D) Ayurveda – Arts and Science of life

E) Health benefits of herbs

F) Herbal approaches for the management of hyperglycemia

G) Nutritional management of diabetes mellitus 

A)
DIABETES MELLITUS – TERMINOLOGY, TYPES, HISTORY


Diabetes mellitus is a group of metabolic disease characterized by hyperglycemia resulting from defects in insulin secretion, insulin action or both (Diabetes Care, 2007).


Kuzuya et al. (2002) stated that diabetes mellitus represents a group of diseases of heterogenous etiology, characterized by chronic hyperglycemia and other metabolic abnormalities due to deficiency of insulin effect.


According to Diabetes Care (2007) classification based on Type I diabetes due to (-cell destruction leading to absolute insulin deficiency, immune mediated diabetes, Type II diabetes due to (-cell and defects in insulin action, gestational diabetes mellitus, impaired glucose tolerance, impaired fasting glucose.


Type I diabetes is due to (-cell destruction leading to absolute insulin deficiency. It accounts for 5-10% of those with diabetes. This results from a cellular mediated autoimmune destruction of (-cell of pancreas. Type II diabetes accounts for 90-95% of those with diabetes. It occurs who have insulin resistance and insulin deficiency, genetic defects in insulin action. Gestational Diabetes Mellitus (GDM) is defined as any degree of glucose intolerance with onset or first recognition during pregnancy. GDM represents nearly 90% of all pregnancies complicated by diabetes  (American Diabetes Association, 2007).


Diabetes is a disease that causes an abnormally high level of sugar and glucose to build up in the blood. According to Diabetes Care (2007), the classification of diabetes includes four classes, Type 1 diabetes result from (-cell destruction leading to insulin deficiency. Type 2 diabetes result from progressive insulin secretary defect on background of insulin resistance other specific types of diabetes due to genetic defects in (-cell function, defects in insulin action, diseases of exocrine pancreas, drug or chemical induced in the treatment of AIDS or after organ transplantation.


Donner et al. (2007) stated that type 1 diabetes is a form of diabetes mellitus. It is an autoimmune disease results in the permanent destruction of insulin producing beta cells of the pancreas, produce and secrete insulin, the single hormone responsible for allowing glucose to enter from the blood in to cells.


According to World Health Organization (2007) type II diabetes formerly called non-insulin dependent diabetes mellitus or adult onset diabetes.  It is a metabolic disorder and managed by engaging in exercise and modifying one’s diet. It is rapidly increasing in the developed world and causes renal failure, blindness, wound slow to heal, arterial disease and coronary artery disease. Type 2 is most common in middle age and more frequently seen in adolescents and young adults due to increasing prevalence of obesity. About 90-95% of north American cases of diabetes are type 2 and about 20% of population over the age of 65 years has diabetes mellitus. Diabetes mellitus type 2 is often associated with obesity, hypertension, elevated cholesterol and with metabolic syndrome.


Gestational diabetes is a condition which women without previously diagnosed diabetes exhibit high blood glucose levels during pregnancy. It affects 3-10% of pregnancies. Babies born to mothers with gestational diabetes are at increased risk of complications, growth abnormalities and chemical imbalance such as low blood sugar. Women with gestational diabetes are at high risk of developing type 2 diabetes mellitus after pregnancy, offspring are prone to developing childhood obesity with type 2 diabetes in later life (Diabetes Care, 2004).


Perkins et al. (2007) pointed out Gestational diabetes mellitus affects 7% of all pregnancies and is defined as carbohydrate intolerance during gestation. Women with GDM can be associated with several maternal and fetal complications such as macrosomia, birth trauma, cesarean section, hypocalcemia, hypoglycemia and hyperbilirubinemia in new born. Impaired glucose tolerance is defined as having a blood glucose level that is higher than normal.  


WHO (2006) projects that diabetes death will increase by more than 50% in the next 10 years without urgent action. Most notably diabetes deaths are projected to increase over 80% in upper middle income countries between 2006 and 2015.

B)
ETIOLOGICAL FACTORS OF DIABETES MELLITUS


James (2007) states that chronic disease are the leading cause of death in world. Indian host to be the largest diabetes population in world with an estimated 35 million people, 8% of this is adult population. WHO released the report recently “Preventing Chronic Disease” a vital investment result of invisible global epidemic chronic disease. Chronic inflammation cause damage, making body more resistant to insulin and speeding up the process of atherosclerosis and coronary artery disease.


Meisinger et al. (2006) pointed out type II diabetes is a polygenetic disease and environmental factors such as sedentary life style, high calorie intake and obesity play a major role in disease development. Obesity is the main etiological cause of type II diabetes. 


Milkevic et al. (2008) stated that Atherosclerotic vascular disease is more common in diabetes. Diabetic Macro Vascular disease is more severe with greater prevalence of multiple vessel coronary artery disease and atheromas is affected blood vessels, cardio vascular risk factors associated with diabetes and hyperglycemia. About 65 % deaths in individuals with type II diabetes are related to heart disease or stroke.


CVD is a major problem in diabetes and risk factors such as hyperhomocysteinaemia associated with micro albuminuria and related to the development of CVD complications in diabetic individuals (Huijberte, 2006).


Mohan et al. (2005) pointed out the prevalence of Type II diabetes in children is mostly linked to some risk factors such as obesity, sedentary lifestyle, puberty, insulin resistance, family history, age and sex. There has been an alarming increase in type II diabetes mellitus in youths with risk of obesity.


Obesity is closely related with cardiovascular risk factors, diabetes mellitus, insulin resistance, dyslipidemia and hypertension that are cumulatively damage to endothelium. Clinical studies demonstrated that model weight loss, reverse endothelial dysfunction and restoration of arterial homeostasis reduce cardiovascular risk (Meyers and Gokce, 2007).


Fung et al. (2004) states obesity is most important risk factor for type II diabetes. A diet higher in processed meats, sweets, dessert, french fries increases the risk of type II diabetes in women.


Central obesity is strongly associated with development and worsening of type II diabetes mellitus. Obesity should be considered as urgent global priority and a health time bomb and considered as the most important risk factors for non-communicable disease especially diabetes. Risk of developing diabetes was higher by over 40 times in obese women compared with non obese. Asian Indians are shown to have higher susceptibility to diabetes and insulin resistance (Naser, 2006).


Zachary and Bloom (2007) stated that more than 10% over ideal body weight exhibit hyper insulinemia, increased fat cell size, blood pressure and increased triglyceride levels. Type II diabetes relatively young ages having history of myocardial infarction and cholesterol cholelithiasis. The effect of insulin in brain is to decreases food intake in CNS system. Obesity is associated with insulin resistance, type II diabetes, fatty liver, CVD, hypertension, dyslipidemia, musculoskeletal conditions, neurodegenerative disease and Alzheimer’s disease.


Type II diabetes is a strong predictor of cerebrovascular disease stroke varied according to age, sex, history of CVD. HbA1C and smoking were predictors of stroke. Risk factors were high in men with high total cholesterol, low HDL cholesterol. Microvascular complications were the risk factor for women (Giorda et al., 2007).


Irons et al. (2004) opines that frequency of type II diabetes is increasing at an alarming rate. Prediabetes referred as impaired glucose tolerance and fasting glucose is a major risk factor for development of diabetes. Lifestyle modification in diet and exercise delayed the development of type II diabetes.


The epidemic of type II diabetes imposes in enormous and growing burden on healthcare worldwide. Epidemiological data suggest that lowering glycemia will reduce risk of CVD (Heine, 2006).


Diabetic retinopathy is associated with an increased incidence of CVD events in type II diabetes. Retinopathy predicts cardio vascular mortality in diabetes men and women. Smoking hypertension, total cholesterol, glycemic control of diabetes, duration of diabetes, proteinuria all plays a major role (Jutilainen et al., 2007).


Girach (2006) suggested that strongest risk factors are glycemic control, diabetes duration and modified risk factors are hypertension, hyperlipidemia. Unmodifiable risk factors are smoking and genetic factors. Diabetes retinopathy with increased blood pressure is an important risk factor for diabetes nephropathy.


Smoking is a major risk factor for atherosclerosis and coronary heart disease. Cigarette smoking leads to an increase in concentration of serum total cholesterol, triglycerides, LDL and VLDL and falls in HDL cholesterol who were consuming to four to five cigarettes per day (Varina et al., 2006).


Eliasson (2003) reveals that smokers are insulin resistant and are at increased risk for type II diabetes. Cigarette smoking increases the risk of diabetes nephropathy, retinopathy and neuropathy. In diabetes care smoke incessation is important to facilitate glycemic control and limit development of diabetes complications.


High amount of dairy consumption will leads to the risk of type II diabetes in men (Choi, 2005).


Red meat consumption increased the risk of type II diabetes in middle aged and elderly women. Age, BMI, total energy intake, exercise, alcohol intake, cigarette smoking and family history of diabetes, intake of processed red meat increases the risk of diabetes. Intake of total cholesterol, animal protein and heme iron associated with higher risk (Song et al., 2004).


Consumption of refined carbohydrates has increased and is thought to be related to increased risk of diabetes. Increased intake of refined CHO with decreasing intake of fiber shows an upward to end in prevalence of type II diabetes (Gross, 2004).


American Diabetes Association (ADA) denoted that hypertension is a common co-morbid condition in diabetes affecting 20-60% of patients with diabetes depending on obesity, ethnicity and age. Hypertension is a part of metabolic syndrome of insulin resistance, central obesity and dyslipidemia. It increases the risk of both macrovascular and microvascular complications. Hypertension have twice the risk of CVD.


Wasen et al. (2004) opine that hypertension was more pronounced in younger group of age < 80 years and renal impairment changes with increasing age.


Dahm and Cooper (2002) states that type II diabetes and hypertension are frequently associated in adults in developed countries. It accelerate vascular and cardiac abnormalities in diabetes, including atherosclerosis, arterial stiffness, left ventricular hypertrophy.


Korff et al. (2005) pointed out that diabetes is rapidly increasing prevalence among working age adults and causing work diabetes among individuals. They shown diabetes severity, chronic disease, comorbidity, depressive illness, behavioral risk factors with work disability. Effective management of work disability among diabetic may need both physical and psychological impairments.  


Insufficient sleep raises risks of diabetes. Sleep disorders disrupt sleep and increases the likelihood of developing diabetes. Diabetes are due to decreased amount of physical activity and highly palatable processed foods. Modern lifestyle short sleep duration is contributing towards diabetes epidemic (Gangwisch, 2007).


Moderate alcohol consumption is associated with decreased incidence of diabetes mellitus and heart disease in person with diabetes. A high daily intake of alcohol 1-3 days in work may increases the risk of diabetes in men (Hodge et al., 2006).


Physical activity can reduce resting blood pressure and has beneficial effects on breaking down blood clots, improve blood glucose handling with beneficial immunological and neurological changes. It can reduce the risk of CVD, cancer, risk of chronic disease in later life. Recommended that adults should have atleast 30 minutes of physical activity each day on 5 days a week reduce risk of type II diabetes by 33-50%. Physical inactivity, smoking, alcohol consumption and obesity are risk factors for type II diabetes (Miler, 2007).

C)
COMPLICATIONS OF DIABETES MELLITUS


Diabetes cause a long term complications of microvascular and macrovascular disease. The complications results in loss of working ability, shortened life expectancy and reduced the quality of life for people with diabetes. Microvascular complications include neuropathy, nephropathy and retinopathy. Macrovascular complications include coronary heart disease, stroke and peripheral vascular disease, depression, anxiety, digestive disease, ulcers, pancreatic cancer, liver disease and gall stones (Victoria, 2004).


Dunn (2006) stated that diabetes mellitus is caused by environmental and genetic factors. Environmental factors may lead to development of diabetes include physical inactivity, toxic agents, obesity, viral infection. Genetic susceptibility plays an crucial role in etiology and manifestation of type II diabetes.


Diabetes microvascular complications have an increased risk in developing countries. Diabetes retinopathy, neuropathy, nephropathy untreated placed a significant burden on healthcare cost and devastating impact on quality of life. It can reduce life expectancy (Girach et al., 2006).


Rahman et al. (2007) revealed that diabetes are responsible for higher incidence of vascular disease like stroke, myocardial infarction and peripheral vascular disease. Pathological changes of major blood vessels leading to functional and structural abnormalities in diabetic vessels include endothelial dysfunction and atherosclerosis, hyperglycemia, alteration of vasculature and growth factors contribute to the development of diabetic vasculopathy.


Cardio vascular complications are mainly responsible for high morbidity and mortality in people with diabetes. Genetic background and lifestyle are the risk factors degenerate in to metabolic disorder in diabetes and CVD optimal blood glucose control is important in long term for reducing diabetic complications. Recent data suggest that advanced glycation end products play an important role in development of endothelial dysfunction leading to long term complications of diabetes and aging (Alin et al., 2008).


Diabetes Care (2007) the most important complications in diabetes are CVD, hypertension, dyslipidemia, smoking cessation. Amputation and foot ulceration are most common consequences of diabetic neuropathy and hypertension is a major risk factor for CVD, retinopathy and nephropathy.


Diabetes and age related eye disorders remain leading causes of blindness worldwide. It causes diabetic nephropathy, age related mascular degeneration and cataract formation (Stiff and Aian, 2005).


Diabetic retinopathy is the leading cause of blindness in young adults. Studies shown that maintenance of good metabolic control is the best treatment to prevent the development of diabetic retinopathy. It is a multifactorial disease and supplementation with multiantioxidants help to preserve vision in diabetic subjects (Kowluru, 2005).


Diabetic retinopathy is the principle cause of irreversible blindness patients industrialized world. Macular edema is common in patients with type II diabetes mellitus. Blood glucose control, management of hypertension and regulation of blood lipid levels are considered to be major important (Lightman et al., 2003).


Diabetes mellitus is associated with a wide spectrum of neuropathy syndromes ranging from mild asymptomatic distal sensory neuropathy to a severe disabling neuropathy (Sinnreich, 2005).


Diabetic neuropathy is an common complication of diabetes. Risk factors are foot ulcers, amputations, distressing pain. The prevalence increases with duration of disease, poor glycaemic control, height and age (Nokle and Berg, 2005). 


Diabetes mellitus continues to be the leading cause of chronic kidney disease and end stage renal disease. Diabetic nephropathy risk factors include age, race, hypertension, hyperglycemia, smoking and dyslipidemia. Lifestyle changes consisting of increased physical activity and exercise maintaining a desirable body weight, consuming diet high in fiber (Rosario and Rey, 2007).


Tobacco smoking is the second factor in development of complications of eyes, kidneys, blood volume, high blood pressure, overweight, high blood fats, alcohol are prone to develop more micro and macro vascular complications (Fox et al., 2004).


Diabetic nephropathy is a major contributor to the growth need for renal transplants. Good management of blood pressure is atleast as important as good control of blood glucose and reduction of cholesterol in preventing complications of diabetes (Lowe, 2002). 


Type II diabetes have complications of osteoporosis and are at increased risk of certain types of osteoporotic fractures. Therapeutic interventions are key to preventing fractures by improving bone density and decreasing risk. Disease associated with autoimmune diabetes such as graves disease, celiac sprue, hypertension and hyperlipidemia are associated with type of diabetes and affect BMD (Brown et al., 2004).


According to Williams et al. (2006) depression can be viewed as a modifiable independent risk factor for development of type II diabetes. Depression increases the risk and accelerates development of diabetic complications. Depression in diabetes include risk of premature death. Glucocorticoid dysregulation, increased sympathetic activity contribute directly to hyperglycemia.


Swaminathan et al. (2007) documented that role of tissue iron and elevated body iron stores play a role in causing diabetes and its complications. Systemic iron overload could contribute to abnormal glucose metabolism. Increased dietary iron intake, eating red meat and increased body iron stores helps in development of diabetes. Iron plays as pathogenic role in diabetes and its complications such as microangiopathy and atherosclerosis.

D)
AYURVEDA – ARTS AND SCIENCE OF LIFE


Patwardhan (2003) states that ayurveda is a science of life that balances physical, mental, emotional and spiritual components for holistic health. Ayurveda is the perfect system of health knowledge for today’s world. It is a holistic science of health and longevity, a philosophy and system of healthy whole persons body and mind.


According to Mishra (2003) Ayurveda is the oldest form of healthcare in the world and is referred to as “Mother of all healing”. In Ayurveda body, mind and consciousness work together in maintaining balance.


Sharma (2005) reveals that Ayurveda is the study of all process of growth, maintenance and repair of dosas which depend on the intake of food against the relationship of an individual. Ancient Indian Medical Ayurveda Science reports that health is an indication of normal biological processes help to maintain mental and physical alertness and happiness. Ayurveda is preventive, protective, health promotive and curative in nature.


Sharma et al. (2007) pointed out Ayurveda is a comprehensive natural health care system originated in India more than 5000 years ago. Several research has been conducted worldwide on Ayurveda and effectiveness in treating chronic disorders, depression, anxiety disorders, hypertension, diabetes mellitus, Parkinson’s disease and Alzheimer’s disease.



Saxena and Vikram (2004) stated that type II diabetes has become a global epidemic. Ayurveda, a science that uses herbal medicines extensively in India and emphasizing this modality is increasing worldwide recognition. This study suggest that there are some Indian herbs have antidiabetic activity and used in the treatment of diabetes. Herbs such as Momordica Charantia, pterocarpus Marasapicem, Trigonella foenum greacum helps in stimulating or regenerating effect of beta cell or enteropancreatic effects proposed for hypoglycemic action of the herb.


Elder (2004) denoted that diabetes mellitus is a condition extremely serious from both clinical and public health standpoints. In the traditional healthcare system of India Ayurveda is a holistic multi-modality approach to treating this disorder.


Shekille et al. (2005) documented that herbs are commonly used treatment in Ayurveda. Ethnobotanical studies of traditional herbal medicine remedies used for diabetes around the world have identified the plants with hypoglycemic activity.

E)
HEALTH BENEFITS OF HERBS


James and Phyllis (1993) quoted that herbs were used extensively to cure illness and contain powerful ingredients that if used correctly can help to heal the body. Herbs help to balance and acts as a buffer, synergist or a country balance with more powerful ingredient.


Babu and Madhavi (2006) states that herbs with the healing properties are effective as drug without side effects. Herbs contain active ingredients and mostly bitter tasting herbs are medicinal herbs. Fresh leaves, roots and stems of herbs can be used in their  natural form. The whole herb or plant is rapid acting or extremely potent in many chronic diseased condition. The biochemical action of a green herb depend on the organic and inorganic substances. Herbs have a positive attitude towards natural things in life


Frawley and Lad (2004) denoted that herbs are used as special foods serving to estimate excess and strengthen deficiency. They possess a powerful nutritive impact on a weakened body and their action is to stimulate particular organic functions. Herbal medicine will purify the blood, removing toxins and tend to have an anti-infectious and antibacterial action.


Herbal medicine is the use of medicinal plants for prevention and treatment of disease. Herbal extracts are more powerful and has pharmacological qualities with healthcare giving properties. Herbal concentrations has relying on marginal energetic principles (Firenzuoli and Gori, 2007).


Kumar et al. (2007) opines that India has a rich tradition of plant based knowledge on healthcare. A large number of plant and its extracts, decoctions and paste are used for treatments of cuts and wounds healing activity.


According to ADA (2005) herbs can enhance the flavor of foods and make low fat cooking. Nature’s offering always been essential for nutrition and established the foundation of modern medicine. Plants were used to alleviate illness and enhance life. Herbs are nutritional foundation of nutrients and good alternative medicine to nourish the body deepest and basic elements. Natural herbs are wonderful to cleansing process in body and allowing the body to purify.


Rao (2003) pointed out herbs has the healing power for disorder treated conditions like cold, malaria, diabetes, allergies, asthma, skin disease, menstruation, digestion related diseases, eye and ear problems, nervous disorder and bone joints.


Crarg (1999) suggested that herbs have been used as food and for medicinal purposes. Various herbs posses hypolipidemic, antiplatelet, antitumor or immune-stimulating properties may be useful adjuncts in helping reducing the risk of CVD and cancer. Herbs contains phytochemicals including flavonoids, terpenoids, lignans, sulfides, polyphenolics, carotenoids, coumarines, saponins, plant sterols, curcumins and pthalides. Allium sp and labiatae, cembelliferae and zingiberaceae, families, flax seed, green tea contain potent antioxidant compounds provide significant protection against chronic disease. These compounds may protect LDL cholesterol, antiviral and antitumor activity. The oils suppress cholesterol synthesis and tumor growth.


Rustenbeck (2007) denoted that current pharmacological therapy of type II diabetes reduces risk of diabetic complications. Unconventional antidiabetic agents consist mainly trace metals like chromium, vanadium, zinc used as antidiabetic herbs. Mamordica charantia, Gymnema sylvestre, Trigonella foenum groecum derived from ayurvedic medicine. The space elements chromium and vanadium have antidiabetic actions present in Trigonella foenum groecum and Cinnamon also has glucose lowering effects.


Wood et al. (2004) suggested that herbal medicine with their active constituents had excellent glycaemic control in both micro and macro vascular diabetes related complications.


Pharmacological studies showed that ayurveda is needed to manage cancer. Thousands of herbs used as anticancerous drugs and experimental, clinical studies strongly emphasize the ayurvedic preparations for their anticancer efficacy (Balachandran and Govindrajan, 2005).


Keith et al. (2003) denoted that traditional herbal medicine provides strengthening the body’s resistance to illness through effects on immune system components. In a preclinical studies Echinacea is used to prevent cold and it extracts shorten the duration and severity of colds and upper respiratory infections. Ginseng and Astragalus shows immune stimulating activity. These herbs will inhibit tumor growth in cancer patients and boost resistance to infections


Shishadia et al. (2005) proposed that use of turmeric derived from the plant Curcuma longa for the treatment of different inflammatory disease in Ayurveda. Curcumin derived from ginger is used to treat cancer, arthritis, diabetes, crohn’s disease, CVD, osteoporosis, Alzheimer’s disease.


Agarwal (1996) suggested that garlic decreases cholesterol and triglyceride levels in patients with increased levels of lipids. Lowering of serum lipids of garlic ingestion may decreases Atherosclerosis. Garlic extracts has significant antithrombotic actions in vitro and in vivo. Allicin and Adenosine are most potent antiplatelet constituents of garlic afoene seems to be an active antiplatelet principle in garlic and developed as a drug for treatment of thrombo embolic disorders. Epidemiological studies suggests that garlic plays a role in antithrombotic vasodilatory, antitumor, anticarcinogenic properties.


Sharifali et al. (2008) stated that plants produce significant amount of antioxidant to prevent oxidative stress. Traditional herbal medicines form an important part of health care system of India. Herbs like Amaranthus paniculatus, Aerva lanala, Coccinia indica, coriandrum sativum are used as a good source of dietary antioxidant.


Wright et al. (2007) pointed out that herbal medicine as diuretics and natural safeguard against diseases and helps in lowering blood pressure and increasing excretion of urine from body as well as amount of sodium in urine.


Mcerillo et al. (2008) denoted that colorectal cancer continues to be leading cause of mortality and morbidity in US. Use of specific pharmacologic agents or nutrients to prevent reverse or inhibit the process of carcinogenesis in cancer chemopreventive.


Mark (2005) states natural agents slow carbohydrate absorption may minimic the diabetes risk associated with heavy coffee intake and legume derived amylase inhibitors. Biotin directly exert effects of betacells, liver and skeletal muscle favour good glucose tolerance and maintenance of effective (-cell function. Good magnesium status is associated with reduced diabetes risk and insulin sensitivity. Recent studies nutraceuticals have substantial diabetes preventive efficacy and aids to good glucose tolerance and insulin sensitivity.


Hylacass (2004) documented that WHO organization estimates that 80 per cent of world population relies on herbal medicine. Ginkgo, kavai valerian have become increasing in popular for treatment for nervous and sleep disorders, stress, anxiety and forgetfulness.


Today herbs are alternative medicine used for healing purposes to promote wellness. Herbs can reduce risk of heart disease and best support for a healthy heart with exercise and well balanced diet. Herbs also reduce stress, muscle tension and helpful in lowering blood pressure. Herbs are the best friends of mankind (American Dietetic Association, 2005).


Atherosclerosis is a complex multicellular process involving oxidation of cholesterol and herbs can ameliorate to prevent CVD. It has an antioxidant activity and reduce LDL oxidation. The phytosterols present in some herbs can inhibit cholesterol absorption (Heber, 2001).


Ahmad (2006) quoted that diabetes mellitus is a endocrine disorder characterized by hyperglycemia and long term complications affecting eyes, nerves, blood vessels, skin and kidneys. Recent studies suggest that aged garlic extract inhibits formation of glycation derived free radicals. S-allyl cysteine, a key component of aged garlic potent antioxidant.


Dieye et al. (2008) stated that a study done in Senegal (Africa) based on medicinal plants and treatment of diabetes majority of people were used Moringa oleifera for diabetes due to be traditional treatment efficacy and low cost. Sixty five per cent believed that medicinal plants are efficient for the treatment of diabetes.

F)
HERBAL APPROACHES FOR THE MANAGEMENT OF 
HYPERGLYCEMIA


Medicinal plants plays an important role in development of potent therapeutic agents. More than 64 plants have been used as an antibacterial agent and more than 24 plants possess antidiabetic properties. They showed less side effects and were cost effective and possessed better compatibility (Ignachimuthu, 2001).


Srinivasan (2005) pointed out the diet has been recognized as a corner stone in management of diabetes mellitus. Spices are common dietary adjuncts that contribute to the taste and flavour of foods and exert beneficial antidiabetic effects. Fenugreek seeds, garlic, onion, turmeric have been experimentally documented to possess antidiabetic potential. Cumin seeds, ginger, mustard, curry leaves, coriander leaves reported to be hypoglycaemic.


Aleovera, gingeng, bilberry, psyllium, cinnamon bark, trigonella foenum graecum, ginger, tinospora cordifolia, holybasil neem, gymnema sylvestre, stevia turmeric, bitter melon shown reduction in blood sugar level and cholesterol levels in people with type II diabetes (www.naturalhealth.com).


According to Pinent et al. (2004) suggested that flavonoids are functional consitituents of many fruits and vegetables. It possess antidiabetic properties. Grape seed contain procyanidins and it has antihyperglycemic effect in vivo.


Naxendhirakannan et al. (2005) reported that certain inorganic trace elements such as Vanadium, zinc, chromium, copper, iron, sodium, potassium and nickel play an important role in maintenance of normoglycemia by activating the (-cell of pancreas. The leaves of Mentha piperitae, Ocimum santum and Aegle marmelos are used in treatment of diabetes related metabolic disorder.


Vishalakshi and Vrooj (2007) stated in her studies that medicinal plants have been reported to play an important role in modulating glycemic responses and has preventive and therapeutic implications for diabetes, hyperlipidemia. In Mulberry leaf powder and insulin plant powder the glucose binding capacity increased and serve as potential hypoglycemic agents.


Stanely et al. (2000) proposed that the use of Tinospora cordifolia for adaptogen, cancer prevention treatment, diabetes, high cholesterol. Tinospora has adoptogenic effects and it helps the body adapt to stress, Tinospora have anticancer, immune stimulating, nerve cell protecting, antidiabetic, cholesterol lowering and liver protective actions.


Wadood et al. (1992) proved that the aqueous, alcoholic and chloroform extracts of leaves of Tinospora cordifolia have an insulin action and significantly reduce the blood glucose normal and in alloxan induced diabetes rabbits.


Haripriya et al. (2001) findings suggested that Tinospora cordifolia proved to be more hypoglycemic action in selected NIDDM subjects.


Gomeley (1996) pointed out Tinospora cordifolia is an excellent rejuvenator. It is bitter and containing berberine and alkaloids and its powder controls fever and juice of fresh plant is for diabetes and water based extract is used for blood sugar metabolism imbalances and blood lowering capabilities.


Gupta (1967) suggested that Tinospora cordifolia is an antidiabetes supplement and their botanical exhibits beneficial effect on fasting blood sugar levels, glucose  tolerance and adrenaline induced hyperglycemia.


Aegle marmelos is widely used in Indian Ayurvedic medicine for the treatment of diabetes mellitus.  The aqueous extract of this seed shows an fall in total cholesterol level with increases in HDL and decreases in LDL and triglyceride. It possesses antidiabetic and hypolipidemic effects in diabetes rats (Kesari et al., 2006). Aegle marmelos leaf extract is being used in ayurveda as a medicine for diabetes. It reduced the oxidative stress induced by alloxan and reduction in blood sugar.


Rathi et al. (2002) stated that efficacy of Momordica charantin, Eugenia Jambolan, Tinospora cordifolia was assessed in prevention of alloxan diabetes cataract. Two months treatment of these herbs prevented the development of cataract with significant reduction of plasma glucose levels.


Chinese herbal drugs served as a major source of medicines for the prevention and treatment of diabetes mellitus. More than 200 species of plants exhibit hypoglycemic properties such as pumpkin, wheat, celery, lotus root and bitter melon. Medicinal herbs were organized to contain antidiabetic drug formulas and this will restore the functions of pancreatic tissue and cause an increase insulin output by functional (-cell. These herbs tends to shown blood glucose lowering effect and helps in alleviating chronic disease and complication caused by diabetes (Wel et al., 2003).


Verspoha et al. (2005) proved that Cinnamon improve type II diabetes and insulin resistance. Half teaspoon of cinnamon per days improve insulin sensitivity and blood level glucose control. It can help in weight control as well decreasing the risk for heart disease.


Babu et al. (2007) showed that oral administration of Cinnamaldehyde significantly decreased glycosylated hemoglobin serum total cholesterol, triglyceride and in plasma insulin, hepatic glycogen and HDL cholesterol levels. Cinnamaldehyde restored the altered plasma enzymes levels to normal.


A study on mulberry fruit possess a suppressive effect on hyperglycemic by inhibting the activity of disaccharides in small intestine of rat. Blood glucose level decreased in diabetic rats by feeding the mulberry fruit supplement (Junghee et al., 2005).


Jinnchyi (2005) revealed that mushroom have physiological function in human including antioxidant activities, regulation of blood lipid levels and reduction of blood glucose levels. Methanol extracts of Hericium erinaceus shows hypoglycemic effects in rats.


John (2005) quoted that a study shows incorporation of Moringa oleifera (drumstick leaf powder) on human diabetic subjects show methods reduction in mean fasting and post prandial plasma glucose level, It is very effective in management of type II diabetics.


Bitter gourd is a vegetable, contain substances with antidiabetic properties such as charantin, vicine, polypeptide-p and antioxidants. Bitter gourd has the potential to become a component of diet or dietary supplement for diabetic and prediabetic patients (Krawinkel and Keding, 2006).


Tiwari (2007) described Momordica charantia in ayurveda has beneficial diabetic disorders and disease conditions. Antidiabetic properties the capacity to regulate CHO digestion, glucose metabolism and corrects impaired antioxidant defence in diabetes.


Nazni et al. (2006) stated that artichoke is a vegetable having medicinal value. In this study, Type II diabetes in the age group of 35-45 years use artichoke incorporated products and shown reduction in fasting and post prandial blood glucose levels. The result showed that significant reduction in total cholesterol. artichoke show good hypoglycaemic and hypolipidemic effects.


Radha and Amrithaveni (2007) quoted that the supplementation of Korai kizhangu showed a reduction in blood sugar level in human subjects.


Gymnema montanum leaves shown decreases in blood glucose, plasma insulin and squalic acid in diabetes rats. The level of blood glucose and plasma glycoprotein were increased (Ramkumar et al., 2007).


Diabetes mellitus become a major causes of morbidity and mortality. Dietary modification, weight control and regular exercise are the major approached in management of this disease. Aloevera shown hypoglycemic effect and reduction in fasting and post prandial blood glucose level (Sharma et al., 2007).


Onion and garlic show significant blood sugar lowering action. Allyl propyl disulphide, allicin, flavonoids lowers glucose levels by competing with insulin for insulin inactivating sites on liver. Onion, garlic are beneficial for cardiovascular effects. They lower lipid levels, inhibit platelet aggregation (www.holisticonline.com).

G)
NUTRITIONAL MANAGEMENT OF DIABETES MELLITUS 


Diabetes is unique among chronic illness. Type II diabetes is increasing at an alarming rate. The increase in prevalence is associated with aging of population, risk of prevalence of obesity and more sedentary lifestyle. Risk factor for diabetes are genetic, behavioral and lifestyle factor. Increasing prevalence of childhood obesity has led to a marked increase in type II diabetes in adolescents and young adults (Koenigsberg et al., 2004).


Fernandas et al. (2007) highlights the importance of healthy eating habits, consumption of low saturated fat, low sugar and fiber rich foods and practicing regular physical activity in the prevention and control of type II diabetes mellitus.


Moran (2004) states that diet and lifestyle changes have been in response to micro and macrovascular complications of diabetes. Monounsaturated fat are promoted as fat of choice and active promotion of CHO foods with low glycemic index is encouraged for diabetes.


Therapeutic use of micronutrients helps in prevention and treatment of diabetes. Nicotinamide, vitamin E, C, A, retinoids and carotenoids, copper, manganese, zinc, selenium and dietary trace elements help in prevention of diabetes (Purucker, 2004).


Dietary fibre intake has protective affects against type II diabetes and CVD. Dietary fibres shown to lower blood sugar and total cholesterol, body weight control, physical exercise, healthy dietary habits, increased consumption of insoluble cereal fibre offer safe and low cost approach to prevent type II diabetes mellitus (Weicherl and Pleiffer, 2005).


Nuts have nutritional benefits and high in MUFA, PUFA, fats, fibre, vitamins, minerals and phytonutrients. Individuals who consume nuts regularly reduce risk of CVD and diabetes. It has a neutral effect on glucose and insulin metabolism and beneficial effect on lipid profile. Nuts can be a healthy dietary component for those of risk of diabetes (Lovejoy, 2005).


Gallivan et al. (2007) pointed out food and nutrition professionals can play a major role in reversing diabetes epidemic by helping the patients to reduce their risk.


Opperman (2005) recommended use of glycemic index based food reduce triglycerides, LDL-C concentration and improve the overall metabolic control of diabetes.

3. 
METHODOLOGY


The methodology involved in the present study entitled “Effect of supplementation of Chindil Koddi (Tinospora cordifolia) on type II diabetics” was under the following headings:

A) Selection of area

B) Selection of type II diabetic subjects

C) Formulation of the tool and conduct of the study

D) Assessment of nutritional status of selected diabetics



1. Anthropometric measurements



2. Dietary survey



3. Biochemical estimation

E) Evaluation of herbal supplement on diabetics

A.
SELECTION OF AREA


The area chosen for the study was Tiruchengodu located in Namakkal district. This location was selected due to the ease for the investigator and approachability of the subjects with good cooperation in the C.M. Hospital, Tiruchengodu. The diabetic subjects visited the diabetic clinic for regular checkup and they belonged to different age groups of both sexes, who showed more interest towards the participation of this study. The concerned authorities in the clinic also showed more responsibility to carry out the study for diabetics.

B)
SELECTION OF TYPE II DIABETIC SUBJECTS


Agarwal (2003) opines that a part of population selected according to some rule is called “sample”. For this study, one hundred type II diabetics in the age group of 40-60 years were selected. Among the 100 samples selected, subsamples of 20 were chosen as experimental group for the herbal supplementation study and 20 diabetics act as control group. The selected diabetic subjects expressed their willingness and cooperation to participate in this study.

RESEARCH DESIGN


C)
FORMULATION OF THE TOOL AND CONDUCT OF THE STUDY


Questionnaire is one of the most popular data collecting methods within the survey research method. According to Pawar (2004) it is a document consisting of closed and/or open ended structured questions covering research objectives, questions and variables.


A questionnaire was formulated to assess the age, sex, income, educational status, socioeconomic status, dietary pattern, consumption of alcohol, smoking habit, lifestyle pattern such as physical activity, type, duration and kind of exercise, personal and family history of diabetics, medical history and awareness about herbal medicines.


Both the openend and closeend questions were included in the questionnaire in order to obtain qualitative and quantitative information about the selected diabetic subjects.  
D)
ASSESSMENT OF NUTRITIONAL STATUS OF SELECTED 
DIABETICS


Nutritional assessment is the science of determining nutritional status in depth evaluation of both objective and subjective data related to an individual’s food and nutrition intake, lifestyle and medical history. The nutritional status of the subjects will be assessed by following techniques:

1)
Anthropometric measurements


Bamji et al. (2005) pointed out that nutritional anthropometric is a technique concerned with measurement of human body at various age levels and degrees of nutrition. Anthropometric measurements such as height, weight was measured and Body Mass Index (BMI) was calculated for the selected subjects (Plate I).

· Height


Height of population are generally an index of their all round development. To measure the height of the selected subjects they were asked to stand erect on a flat surface with heels together and upper limbs hanging closely to the sides of the body. The investigator should stand on the left side of the subject.


The anthropometry rod held in the right hand, should be placed at the back of the subject, touching heels, buttocks and back of the head. By holding the head, pull forward gently to straighten any curvature in the spinal cord. Then the rod is brought down to touch the hair and taking care that the blade is in mid line of the body. At this the height is read from the head piece. Record the height in cm upto the nearest mm.

· Weight


Measurement of weight serves as an indicator to profess the presence and progress of infection. Use of lever actuated balance with 100 gm of accuracy is recommended. The subject is made to stand on the platform of the electronic digital weighing balance without footwear and with minimal clothing. Then the weight was recorded for all selected subjects (Appendix I).

· Body Mass Index 


Body Mass Index is used as an indicator of an individuals health. It is usually compared to tables that list ideal or desirable weight ranges for specific heights. An individual can be categorized as healthy, underweight, overweight or obese (Kuczmarski and Mariefanelli, 2001).


BMI is a tool for assessing obesity and protein energy malnutrition. BMI was calculated using the formula given below :

 Body Mass Index = 
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Using the measurement of height and weight of the selected subjects the body mass index was calculated. 

· Waist circumference


Waist circumference is a convenient and simple measure unrelated to height, correlates closely with BMI and the ratio of waist to hip circumference and is an approximate index of intra abdominal fat mass and total body fat.


Waist measurement is an important part of determining obesity and morbid obesity. It can be indicative of one’s risk of chronic diseases such as heart disease, metabolic syndrome and type II diabetes. It has evolved to be a useful risk assessment tool for both men and women. The measurement is taken at the mid way of waist. A measurement of 102 cm for men and 88 cm for women are independent risk factors for disease (Centre for Disease Control and Prevention, 2004).

Hip circumference


Hip measurement should be measured by the participant was made to stand erect with feet together and the tape was positioned around the hips at the level of symphysis pubis and the greatest and gluteal protuberance.

· Waist to Hip Ratio


It is a simple, accurate method for determining body fat pattern and current health status. It is an indicator of body fat ratio. The predominant distribution of fat is obese person in the upper part or the lower part of the body may determine disease pattern. Abdominal density is often measured as wasit to hip rate (Hopkin, 2001).
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WHR ratio of subjects greater than 0.85 is women and greater than 1.0 in men are at high risk. Waist to Hip Ratio were computed for all the selected subjects and compared with normal ratio.

2)
Dietary survey


Dietary survey constitute an essential part of any complete study of nutritional status of the groups, providing information on nutrient intake levels, sources of nutrients, food habits and attitudes (Swaminathan, 1999).


To assess the adequacy of food consumption by 24 hour recall method was selected. In this recall method of oral questionnaire diet survey, a set of standardised cups are used. In this method, the members were asked about the types of food preparations made of breakfast, lunch, afternoon and dinner are noted and the raw ingredients used for each preparation was obtained. Information of the total cooked amount of each preparation was noted in standardized cups (Bamji, 2005).


For this assessment, 10 subjects (five from the experimental group and five from the control group) were selected. Based on this, the mean food intake were calculated and the mean nutrient intake of the subjects were calculated by using the nutritive value and compared with Recommended Dietary Allowance given by ICMR (2005).

3) Biochemical estimation


Biochemical tools help to diagnosis deficiencies  / disease at the sub clinical stage and confirm it as a disease state (Bert, 1998). Five ml of the blood was drawn from the diabetics and estimation was carried out for the blood glucose level. Using Folin UV method, both the fasting and post prandial glucose levels were measured. The values were recorded before and after the supplementation period for both the experimental and control group and compared to find out the effect of supplementation.

E)
EVALUATION OF HERBAL SUPPLEMENT ON DIABETICS


The herb selected for the study was “Tinospora cordifolia” to maintain normal blood levels without any side effects. 


In Ayurveda : Guduuchi, Amrita, Amritaka, Guduuchi data, In Unani : Gilo, Gulanchaa, Sa e-gilo. In Siddha : Seenthil sarkarai, English : Gulancha tinospora. It belongs to the family Menispermacae, local name : Chindil koddi.


The creeper contains, tinosporon, tinosporic acid, tinosporal (-sitosterol cordifolide, furanoid bitter principle, tinosporina and quaternary alkaloids. Magnoflorine, tembetarine. Leaves contain cordifolone and heptacosanol. Stem contain cordifol, tinosporidine, diterpenoid, tinosporide, perberitin, heptacosanol and (-sitosterol. Bitter principles : Columbin, chasmanthin, palmarin, berberine, giloin, giloinism, cardio foliosides A and B, phenolic lignan, arabinogalactan.


Tinospora cordifolia is a climbing shrub with heart shaped leaves and is a rasayana herb because it enhance longevity, promote intelligence and prevent taste. The herb is known to have a sweet, bitter and acid taste. According to Indian legend it is known as amrita heavenly elixir to protect the celestial people and keep the angles externally young. Tinospora leaves are rich in protein, calcium, phosphorus. Juice of guduchi was prescribed for polyuria with diabetes. Seenthil sarkarai is the principle ingredient of siddha compound called sandana poodi for diabetes mellitus.


Sharma et al. (1987) pointed out that the pharmalogical activities as Hypoglycemic, Antihyperglycemic, CNS depressant, Anti bacterial, Antimicrobial, Antipyretic, Anti-inflammatory, Antiarthritic, Antiallergic, Hepato protective, Analgesic, Immunosuppressive, Immuno stimulant, Antileishmanial, Antioxidant, Antiendotoxic, Hypotensive, Diuretic, Antiulcer, Broncho dilator, Antirhuematic.


Therapeutic uses mainly used for the treatment of jaundice, rheumatoid arthritis, diabetes, gout, viral hepatitis, arthopathies and general weakness. Tinospora cordifolia helps to stop sugar cravings and maintain a healthy blood sugar level without causing hypoglycemia. It revitalizes body and optimizes body functions. It helps to clean the blood and supports pancreas beta cells responsible for producing insulin in the body. It helps to activates insulin and provides energy to overcome weakness and maintains optimum body weight (Stanley, 2000).


Sandip et al. (2006) pointed that there is a demand to use natural products with antidiabetic activity and it is a source of anti diabetic drugs. Grover and Vats (2002) denoted that most commonly herbs used for the hypoglycemic and antihyperglycemic activity are Alliumcepa, Allium sativam, Aloevara, Cajanus cajan, Coccinia indica, Caesalpinia bounducella, Ficus bengalenisia, Gymnema sylvestre, Momordica charantia, Ocimum sanctum, Pterocarpus marsupium, Tinospora cordifolia, Trigonella foenum graecum, Eugenia jambolana, Moringa oleifera, Aegle marmelos.


Oral administration of the aqueous extracts of the herbs led marked lowering of blood sugar. Free radicals induced lipid per oxidation and diabetes herbal plant possess both antidiabetic and antioxidant activities helps in minimizing the complications like diabetic retinopathy, neuropathy, nephropathy. (Anu Chandra and Mahdi 2007)

The extract of Trigonella foenum graecum have hypoglycemic and hypocholestrolemic effect on type II diabetes, blood glucose and lipids. It lowers blood glucose, glycosylated Hb, triglyceridies, total cholesterol and higher HDL (Xuewanli et al., 2007).

Herbal remedies with dietary supplements and correct life style changes all together in combination may reduce the need for medication in diabetics. Herbs help in preventing tissue and organ damage with uncontrolled blood sugar levels. Tinospora cordifolia is very effective in lowering blood glucose levels and shows marked degree of hypoglycemic effect. The parts used for this study was Tinospora leaves, stem and root. These were collected, shade dried and powdered in a hygienic condition. The dosage of the powder was 2g/day and this powder was accurately weighted and transferred into a zip lock pouch in a careful manner (Plate II).


This packed powder was distributed to the subjects individually during their regular monthly checkup for a period of one month. Experimental group were asked to consume 2 g of this supplement daily after their breakfast along with hot water and the control group were asked to follow their usual diet and lifestyle pattern. Supplementation was carried out for a period of three months.


Hope this study will be a boon to the diabetics to manage their blood glucose level and avoid complications in the future. Evaluation was carried out at the end of the 3rd month to get better results. 
4.
RESULTS AND DISCUSSION


The results and discussion pertaining to the present study is discussed under the following headings.

A.
SOCIO ECONOMIC PROFILE OF THE SELECTED DIABETICS

1.
Age and sexwise distribution of the selected diabetics

2.
Educational qualification 

3.
Occupational status 


4.
Family income level 


5.
Type of family

6.
Activity pattern of the selected diabetics
B. 
DIETARY PATTERN OF THE SELECTED TYPE II DIABETICS

1. 
Dietary habits of the diabetic subjects

2. 
Meal pattern of the selected diabetic subjects
3.
Dietary consumption pattern 

4.
Consumption pattern of oil

5. 
Fast food consumption pattern of the diabetic subjects

C. 
LIFE STYLE PATTERN OF THE SELECTED DIABETICS 

1. 
Exercise pattern  
2. 
Smoking pattern  
3.
Alcohol consumption pattern  
4.
Chewing habit of the selected diabetics
5.
Consumption of coffee/tea/health drink

D.
DIABETIC HISTORY OF THE SELECTED SUBJECTS

1.
Family history of diabetic subjects

2.
Mode of treatment undertaken by diabetics
3.
Duration of the disease condition of the selected diabetics
4.
Type of complications and disorders among the diabetics
E.
NUTRITIONAL ASSESSMENT OF THE SELECTED DIABETICS 


1.
Anthropometric measurements



a.
Height measurement 



b.
Weight measurement



c.
Body Mass Index  


d.
Waist-Hip Ratio


2.
Dietary pattern of the selected diabetics 


a.
Mean food intake of the selected diabetics


b.
Mean nutrient intake of the selected diabetics 


3.
Biochemical estimation of selected type II diabetic subjects
F.
EFFECT OF SUPPLEMENTATION OF CHINDIL KODDI ON TYPE II DIABETICS


1.
Body Mass Index of the selected subjects 


2.
Waist-Hip measurement of the selected subjects 
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A.
SOCIO ECONOMIC PROFILE OF THE SELECTED DIABETICS

1.
Age and sexwise distribution of the selected diabetics


Age and sexwise distribution of selected type II diabetes subjects is tabulated in Table I.

TABLE I

AGE AND SEXWISE DISTRIBUTION OF SELECTED DIABETES
	AGE IN YEARS
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	40-45
	13
	21.7
	14
	35.0
	27
	27.0

	46-50
	14
	23.3
	8
	20.0
	22
	22.0

	51-55
	16
	26.7
	11
	27.5
	27
	27.0

	56-60
	17
	28.3
	7
	17.5
	24
	24.0

	TOTAL
	60
	100
	40
	100
	100
	100



From the above table, it was observed that out of 100 subjects surveyed 60 were males and 40 were females. About 28.3 per cent of the males were in the age group of 56-60 years followed by 26.7 per cent in the age group of 51-55 years. Among the females selected 35 per cent were in the age group of 40-45 years followed by 27.5 per cent in the age group of 51-55 years.

2.
Educational qualification


Educational qualification of the diabetic subjects is tabulated in Table II.

TABLE II
EDUCATIONAL QUALIFICATION 

	EDUCATIONAL 

QUALIFICATION
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Primary 
	7
	11.6
	6
	15
	15
	15

	High school
	21
	35.0
	7
	17.5
	16
	26

	Graduate
	13
	21.6
	14
	35
	27
	27

	Post Graduate
	9
	15.0
	8
	20
	17
	17

	Uneducated
	10
	16.6
	5
	12.5
	15
	15

	TOTAL
	60
	99.8
	40
	100
	100
	100



The above Table revealed that the majority of the female subjects, 35 per cent were graduates and 20 per cent of the females had their post graduation which is followed by 17 per cent and 15 per cent of the subjects with high school and primary education respectively. About 12.5 per cent of the female subjects remain uneducated.


Among the 60 males diabetic subjects 35 per cent were undergone high school and 21.6 per cent were graduates, 15 per cent had their post graduation, which is followed by 11.6 per cent had primary education and 16.6 per cent were uneducated.

3.
Occupational status 


The occupational status of the selected subjects is categorized and tabulated in Table III.

TABLE III
OCCUPATIONAL STATUS OF THE TYPE II DIABETIC SUBJECTS 

	OCCUPATIONAL

STATUS
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Agriculture 
	19
	31.7
	Nil
	Nil
	19
	19.0

	Business
	21
	35.0
	3
	7.5
	24
	24.0

	Government sector
	6
	10.0
	7
	17.5
	13
	13.0

	Private sector
	14
	23.3
	5
	12.5
	19
	19.5

	Housewives
	Nil
	Nil
	25
	62.5
	25
	25.0

	TOTAL
	60
	99.9
	40
	100
	100
	100



From this table, it is understood that 31.7 per cent of males were agriculturists, 35 per cent of males and 7.5 per cent of females were doing business, 10 per cent of males and 17.5 per cent were working in government sector, 23.3 per cent males and 12.5 per cent females were working in private sector. Majority (62.5 per cent) of females were housewives engaged in household activities.

4. 
Family income level

The monthly income level of the family is given in Table IV.
TABLE IV

INCOME LEVEL OF THE SELECTED DIABETICS
	MONTHLY INCOME 

(HUDCO 2004) 
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Low income Rs.<4500
	11
	18.3
	5
	12.5
	16
	16.0

	Middle income Rs.4500 -7500
	26
	43.3
	16
	40.0
	42
	42.0

	High income Rs.>7500
	23
	38.3
	19
	41.5
	42
	42.0

	TOTAL
	60
	99.9
	40
	100
	100
	100



According to HUDCO (2004) classification families with income range of Rs. Below 4500 belong to low income range Rs.4500 -7500 and above Rs.7500/- respectively referents middle and high income group.


The data given in Table IV revealed that the majority of males 43.3 per cent had earned their monthly income Rs.4500- 7500 (Middle income) and only38.3 per cent are earning income above Rs.7500/- (High income). For females diabetic subject majority 47.5 per cent in the (High income) group earning above Rs.7500/- and 40 per cent are earning Rs.4500-7500 (Middle income). The present study concluded that the prevalence of diabetes is increased more in high income and middle income group.

5. 
Type of family 


Table V represents the type of family of selected Type II diabetic subjects

TABLE V

TYPE OF FAMILY OF THE SELECTED SUBJECTS

	TYPE OF FAMILY
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Joint
	21
	35.0
	26
	65
	47
	47.0

	Nuclear
	39
	65.0
	14
	35
	53
	53.0

	TOTAL
	60
	100.0
	40
	100
	100
	100



Among the 100 diabetics subject surveyed, 65 per cent of the males lived in nuclear families and 35 per cent of the subject lived in joint families. With regard to the diabetics, 45 per cent of the females lived in joint families and 35 per cent lived in nuclear families.

6. 
Activity pattern of the selected diabetics 


Table VI given the details regarding the type of activity of the diabetic subjects.
TABLE VI

TYPE OF ACTIVITY OF SELECTED DIABETICS
	TYPE OF ACTIVITY
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Sedentary 
	34
	56.6
	32
	80.0
	66
	66.0

	Moderate
	26
	43.3
	8
	20.0
	34
	34.0

	Heavy
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	TOTAL
	60
	99.9
	40
	100
	100
	100



Among the selected type II diabetic subjects, maximum 56.6 per cent of males and 80 per cent of females were doing sedentary type of activity like business, government jobs and household works, whereas 43.3 per cent of males and 34 per cent of females performed moderate activity and none of the subject were heavy workers.


Epidemiological studies have found that sedentary lifestyle are the underlying risk factor for obesity, diabetes, cardiovascular diseases, low HDL-cholesterol levels and hypertriglyceridemia (Martin et al., 2007). To reduce sedentary behavior increasing moderate to vigorous physical activity should be encouraged.

B. 
DIETARY PATTERN OF THE SELECTED TYPE II DIABETICS 


Diet and nutrition are synonymous with health. They provide the necessary nutrients which give energy, promote growth and sustain metabolic functions and repair processes that are essential for life (Astrup, 2006).
1. 
Dietary habits of the diabetic subjects

Dietary habits of the selected Type II diabetic subjects are given in           Table VII.

TABLE VII

DIETARY HABITS OF THE TYPE II DIABETIC SUBJECTS

	TYPE OF DIET


	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Vegetarian
	13
	21.6
	25
	62.5
	38
	38.0

	Non-Vegetarian
	45
	75.0
	12
	30.0
	57
	57.0

	Ova-Vegetarian
	2
	3.3
	3
	7.5
	5
	5.0

	TOTAL
	60
	99.9
	40
	100
	100
	100



From the above table it is revealed that a majority of the male subjects              (75 per cent) were non-vegetarian, only 21.6 per cent were ova-vegetarian. Among the females majority (62.5 per cent) were vegetarians and 30 per cent were non-vegetarians and only 7.5 per cent were ova-vegetarians.


High intake of non-vegetarians diet leads to excess fat deposit and leads to several diseased condition. Vegetarian diets would have advantage in treatment of type II diabetes, use of whole grains, processed cereals and legumes associated with improved glycemic control in both diabetic and insulin resistant individual (Jenkins et al., 2003).

2. 
Meal pattern of the selected diabetic subjects
TABLE VIII

MEAL PATTERN OF THE SELECTED TYPE II DIABETICS

	MEAL PATTERN


	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	3 Meals
	54
	90
	35
	87.5
	89
	89.0

	Below 3
	3
	5
	4
	10.0
	7
	7.0

	Above 3
	3
	5
	1
	2.5
	4
	4.0

	TOTAL
	60
	100
	40
	100
	100
	100



From Table VIII it is understood that a majority of the male subjects (90 per cent) and 89 per cent of the females diabetics consume three meals per day, five per cent of the males consumed less than three meals, 10 per cent of females and only five per cent in males and 2.5 per cent in females had the habit of consuming more than three meals per day.

3.
Dietary consumption pattern   


Information regarding the consumption pattern and frequency is discussed in the following Table IX.

TABLE IX

FREQUENCY AND CONSUMPTION PATTERN OF SELECTED DIABETICS
	FOOD GROUPS AND QUANTITY (gms)
	FREQUENCY

	
	DAILY (%)
	WEEKLY (%)
	WEEKLY TWICE (%)
	FORTNIGHT (%)
	OCCASI-ONALLY (%)

	
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F

	CEREALS

	50-100

100-150

150-200
	8.3

70.0

8.3
	5

85

-
	-

10

-
	10

-

-
	-

-

-
	-

-

-
	-

-

-
	-

-

-
	-

3.3

-
	-

-

-

	TOTAL
	86.6
	90
	10
	10
	-
	-
	-
	-
	3.3
	-

	PULSES

	5-10

10-20

20-30

Nil
	13.3

10.0

-

-
	30.0

-

-

-
	-

-

53.3

-
	-

40

-

-
	-

-

-

23.3
	-

20

-

-
	-

-

-

-
	-

10

-

-
	-

-

-

-
	-

-

-

-

	TOTAL
	23.3
	30.0
	53.3
	40
	23.3
	20
	-
	10
	-
	-

	GREEN LEAFY VEGETABLES

	<50

50-75

>75
	33.3

8.3

-
	20

-

-
	-

-

18.3
	-

55.0

5.0
	40.0

-

-
	-

12.5

7.5
	-

-

-
	-

-

-
	-

-

-
	-

-

-

	TOTAL
	41.6
	20
	18.3
	60.0
	40.0
	20
	-
	-
	-
	-

	OTHER VEGETABLES

	30-50

50-75

>75
	10

-

-
	15

-

-
	20

36.6

11.6
	20

35

10
	5.0

3.3

-
	-

12.5

-
	13.3

-

-
	-

7.5

-
	-

-

-
	-

-

-

	TOTAL
	10
	15
	68.2
	65
	8.3
	12.5
	13.3
	7.5
	-
	-

	ROOTS AND TUBERS

	<50

50-100

>50
	46.6

-

-
	50

-

-
	-

25

6.6
	-

15

56
	-

8.3

-
	-

10

15
	-

13.3

-
	-

-

5
	-

-

-
	-

-

-

	TOTAL
	46.6
	50
	31.6
	20
	8.3
	25
	13.3
	5.0
	-
	-

	FRUITS

	50-100

100-200

>200
	30

-

-
	10

-

7.5
	-

23.3

3.3
	30

15

-
	5

-

-
	-

12.5

-
	-

13.3

-
	-

10.0

-
	25

-

-
	-

15

-

	TOTAL
	30
	17.5
	26.6
	45
	5
	12.5
	13.3
	100
	25
	15

	MILK AND MILK PRODUCTS

	100-200

200-300
	16.6

75
	55

37.5
	-

-
	-

-
	-

-
	-

-
	-

-
	-

-
	-

8.3
	7.5 

-

	TOTAL
	91.6
	92.5
	-
	-
	-
	-
	-
	-
	8.3
	7.5

	FOOD GROUPS AND QUANTITY (gms)
	FREQUENCY

	
	DAILY (%)
	WEEKLY (%)
	WEEKLY TWICE (%)
	FORTNIGHT (%)
	OCCASI-ONALLY (%)

	
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F

	NUTS AND OIL SEEDS

	10-20

20-30
	-

-
	-

-
	8.3

-
	-

-
	-

-
	-

-
	-

13.3
	-

7.5
	33.3

-
	-

12.5

	TOTAL
	-
	-
	8.3
	-
	-
	-
	13.3
	7.5
	33.3
	12.5

	FATS AND OILS

	5-10

10-20

>20
	20

70

10
	45

37.5

17.5
	-

-

-
	-

-

-
	-

-

-
	-

-

-
	-

-

-
	-

-

-
	-

-

-
	-

-

-

	TOTAL
	100
	100
	-
	-
	-
	-
	-
	-
	-
	-

	NON-VEGETARIAN

	50-100

100-200

>200
	-

-

-
	-

-

-
	-

16.6

20.0
	-

20.0

10.0
	-

-

-
	-

-

-
	-

13.3

15.0
	-

15.0

7.5
	-

-

10
	-

10

-

	TOTAL
	-
	-
	36.6
	30.0
	-
	-
	28.3
	22.0
	10
	10


a)
Consumption pattern of cereals


From the table it is observed that different cereals are eaten in different parts of India. In South, rice is eaten as a staple cereal. But food habits are changing and most people eat a combination of two or three cereals like rice, wheat and millets. Out of 60 male subjects, 8.8 per cent were taking 50-100 g cereals daily, 70 per cent were consuming 100-150 gms and 8.3 per cent of about 150-200 gm daily. About 10 per cent consumed 100-150 gms weekly and 3.3 per cent occasionally. Out of 40 female subjects, 85 per cent (majority) consumed 100-150 gms daily, 10 per cent weekly once and 3.3 per cent occasionally, while five per cent were consumed 50-100 daily and 10 per cent weekly once.


Dietary carbohydrates foods high in starch and sugar may influence the development of type II diabetes through the effects on blood glucose and insulin concentration (Meyer et al., 2000).

b)
Consumption pattern of pulses


Our diet has several kinds of legumes such as Bengal gram, red gram, green gram, horse gram, black gram, etc. Majority ate red gram and green gram eaten mostly in the south and central parts of India. Majority of the male and female subjects, consumed 53.5 per cent and 40 per cent of 20-30 gms and 10-20 gms weekly once and twice. Twenty per cent of female subjects consumed 10-20 gms and 23.3 per cent consumed 20-30 gms. A high protein in the diet lowers the blood glucose post prandial in person with type II diabetes and improves overall glucose control (Gannon et al., 2003).


The high intake of whole grain foods protect against the development of type II diabetes and people who consume three servings per day of whole grain foods are less likely to develop diabetes with a risk reduction of 20-30 per cent. It has a benefit to glycaemic control in slow release carbohydrate and a high fibre content (Venn and Mann, 2004).

c)
Consumption pattern of vegetables


The present study reveals that majority (33.3 per cent) of males consumed green leafy vegetables less than 50 gms daily and 55 per cent of female subjects consumed green leafy vegetables 50-75 gms weekly once and 40 per cent of male subjects consumed greens weekly twice in less than 50 gms. Mostly all of them included curry leaves and coriander leaves daily in their diets.


Majority of the male subjects consumed other vegetables like beans, brinjal, ladies finger, plaintain stem, cluster beans of about 35 per cent in 50-75gms weekly once and 36.6 per cent of females weekly once. Ten per cent and 13.3 per cent of males consumed 30-50gms daily and fortnightly respectively and 20 per cent weekly once.


The present study reveals that the majority, 46.6 per cent of males and 50 per cent of females consumed roots and fibers everyday less than 50 gms, whereas 25 per cent of males and 15 per cent of females consumed 50-100 gms weekly once and 8.3 per cent of males and 10 per cent of females consumed weekly twice.


Green leafy vegetables are the cheapest and locally available food rich in provitamin A and other antioxidants which help to bring down the higher blood sugar level. Vegetables are low in calories and add bulk to the diabetic diet.

d)
Consumption pattern of fruits


From the table, it is observed that 30 per cent of males and 30 per cent of females consumed fruits daily and weekly once of about 50-100 gms, 13.3 per cent of males and 10 per cent of females consumed 100-200 gms fortnightly, 23.3 per cent of males consumed 100-200gms weekly once. Fruits like banana, guava were consumed by the subjects daily or weekly twice and pomegranate, grapes, mango were consumed occasionally.


Diet low in saturated fats, trans fat, cholesterol, sodium ample, intake of fruits, vegetables, fish might be responsible for its beneficial effect on health of metabolic syndrome (Esposito et al., 2007). A high intake of fruits and vegetables as well as pulses also exerts health promoting properties.

e)
Consumption pattern of milk and milk products


From the table, it was observed that 75 per cent of males and 37.5 per cent of females were consuming 200-300ml of milk daily and 166 and 55 per cent of males and females consumed 100-200ml daily and 8.3 per cent of males and 7.5 per cent of females consumed occasionally of about 150-300 ml respectively.


Studies in lactovegetarians imply that consumption of low fat dairy products is associated with lower incidence and mortality of diabetes and lower blood pressure (Schrezenmeir and Jagla, 2000).

f)
Consumption pattern of nuts and oil seeds


From the table it is understood that 8.3 per cent of males consumed 10-20 gms weekly once like ground nut and 13.3 per cent 20-30 gms fortnightly and 33.33 per cent 10-20 gms occasionally. Eight per cent of females and 45 per cent of males were not consuming nuts and oil seeds respectively.

g)
Consumption pattern of fats and oils


Majority (70 per cent) of males and 37.5 per cent of females consumed 10-20 ml of oil daily like sunflower oil, rice bran oil and refined oil. Twenty per cent of males and 45 per cent of females consumed 5-10ml daily and 10 per cent, 17.5 per cent of males and females consumed more than 20ml daily.


Recently Chennai urban population study observed that higher income group consumed excess fat and calorie rich food had an increased prevalence of diabetes. Visible fat consumption and physical inactivity showed a cumulative effect on increasing the prevalence of diabetes (Mohan et al., 2007). Solid fats like butter, ghee, vegetable fats contains largely saturated fatty acids and leads to atherosclerotic plaques and thrombosis, cardio vascular diseases, etc.

h)
Consumption pattern of non-vegetarian


Majority of the subjects were non-vegetarians. 16.6 per cent of males and 20 per cent of females consumed non-vegetarian like meat, fish, chicken of about 100-200 gms weekly once and 20 per cent of males and 10 per cent of females consumed more than 200 gms weekly once. Ten per cent of male and female subjects consumed occasionally of about 100-200 gms and 15 per cent of males and females consumed 100-200 gms fortnightly.

4. 
Consumption pattern of oil


Table X reveals the consumption pattern of oil among the selected Type II diabetic subjects.

TABLE X

CONSUMPTION PATTERN OF OIL

	TYPE OF OIL


	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Sunflower Oil
	30
	50
	15
	37.5
	45
	45.0

	Gingelly Oil
	4
	6.6
	8
	20
	12
	12.0

	Refined Oil
	5
	8.3
	6
	15
	11
	11.0

	Groundnut Oil
	15
	25.0
	8
	20
	23
	23.0

	Rice Bran Oil
	6
	10.0
	3
	7.5
	9
	9.0

	TOTAL
	60
	99.9
	40
	100
	100
	100



From the Table X it was observed that 50 per cent of the males and 37.5 of the females consumed sunflower oil every day, whereas 25 per cent of males and 20 per cent of females consumed groundnut oil and 10 per cent of males consumed rice bran oil, 8.3 per cent and 6.6 per cent followed by refined oil and gingelly oil.


Twenty per cent of females consumed gingelly oil and 15 per cent and 7.5 per cent followed by refined oil and rice bran oil respectively.

4. 
Fast food consumption pattern of the diabetic subjects
A) 
Frequency of consumption of fast foods is given in Table XI
TABLE XI
FREQUENCY OF FAST FOOD CONSUMPTION

	FREQUENCY OF CONSUMPTION
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Daily

Weekly Once

Once In Fortnight

Once In Month

Nil
	NIL

12

15

6

27
	NIL

20

25

10

45
	NIL

8

9

5

18
	NIL

20

22.5

12.5

45.0
	NIL

20

24

11

45
	NIL

20.0

24.0

11.0

45.0

	TOTAL
	60
	100
	40
	100
	100
	100



About 25 per cent of males and 22.5 per cent of females consumed fast foods once in fortnight, whereas 20 per cent both in males and female subjects consumed weekly once and only 10 per cent in males and 12.5 in females consumed monthly once.


Time scarcity, feeling of not having enough time has been implicated in changes in food consumption pattern such as decreases in food preparation at home and an increase in consumption of fast food, decrease in family meals and increase in consumption of convenience or ready prepared foods.(Jennifer and Carol, 2006).
B) 
Information regarding the type of fast food consumed by the diabetics 


Information regarding the type of fast food consumed by the subjects is given in Table XII.

TABLE XII
TYPE OF FAST FOOD CONSUMED

	TYPE OF FAST FOODS 
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Chat items

Bakery items

Beverages

Others

Nil
	15

4

2

12

27
	25.0

6.6

3.3

20.0

45.0
	8

5

NIL

9

18
	20.0

12.5

NIL

22.5

45.0
	23

9

2

21

45.0
	23.0

9.0

2.0

21.0

45.0

	TOTAL
	60
	99.9
	40
	100
	100
	100



From the above table, majority of the males and female subjects consumed chat items. Of this, 25 per cent of males and 20 per cent of females consumed chat items like bhel-puri, pani-puri, mixtures etc. About 6.6 per cent males and 12.5 per cent females consumed bakery item like biscuits, cakes, puff and other baked items and remaining 3.3 per cent of males have the habit of intaking beverages.

C) 
LIFE STYLE PATTERN OF THE SELECTED DIABETICS 


Diet and nutrition are important factors in promotion and maintenance of good health throughout entire life course. Health is defined as fulfillment of all basic principles of life (Dass, 2004).

Good nutrition is determined by the body physical activity, consumption of adequate diet, person’s ability to resist disease and infections and enables us to lead a socially and economically active life (Mishra, 2006).
1. 
Exercise pattern  

Table XIII gives information regarding the exercise pattern of selected type II subjects.

TABLE XIII
EXERCISE PATTERN OF THE DIABETIC SUBJECTS

	TYPE OF EXERCISE
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Mild

Moderate

Vigorous

Nil
	-
27

8

25
	-

45.0

13.3

41.6
	8

18

-
14
	20.0

45.0

-
35.0
	8

45

8

39
	8.0

45.0

8.0

39.0

	TOTAL
	60
	99.9
	40
	100
	100
	100

	*DURATION 

Half an hour

One hour

One and half an hour

Nil
	24

11

-

25
	40

18.3

-
41.6
	15

11

-
14
	37.5

27.5

-
35.0
	39

22

-
39
	39.0

22.0

-
39.0

	TOTAL
	60
	99.9
	40
	100
	100
	100



From the above table, it is observed that 20 per cent of females had the habit of doing mild exercise, 45 per cent of males and females had the habit of doing moderate activity like walking, gardening and other activities. About 13.3 per cent of males had the habit of doing vigorous activity regularly such as jogging, volley ball, swimming and etc.


Among that 40 per cent of males and 37.5 per cent of females had the habit of doing exercise half an hour and 18.3 per cent of males and 27.5 per cent of females had the habit of doing exercise one hour daily. None of the subject had the habit of doing exercise more than one hour regularly.


Taking regular exercise makes life more satisfying and acute change in glucose production and uptake. Physical activity known to improve blood glucose handling and associated with neurological and immunological changes. It reduces the risk of type II diabetes 33-50%. Early physical activity is important in maintaining energy balance and helping bone strength and reduce the risk of chronic diseases (Miles, 2007).

Moderate and vigorous physical leisure time activity are each associated with reduce risk of age, smoking and high alcohol intake. It may be beneficial to syndrome cluster risk factors among middle aged population (Rennie et al., 2003).

Physical activity reducing chronic diseases cardiovascular, heart, diabetes, cancer, obesity, osteoporosis, stress, and depression (Kruk, 2007).
2. 
Smoking pattern of the selected type II diabetic subject

Information regarding the smoking pattern of the subjects is discussed under the Table XIV.

TABLE XIV
SMOKING PATTERN OF THE SELECTED MALE SUBJECTS

	S.NO
	PATTERN OF SMOKING
	NUMBER
	PERCENT

	1
	YES

NO
	21

39
	35.0

65.0

	
	TOTAL
	60
	100.0

	2
	TYPE:

Cigarette

Beedi

Cigar

Nil
	16

4

NIL

39
	26.6

8.3

NIL

65.0

	
	TOTAL
	60
	99.9

	3
	DURATION OF SMOKING

0-3 Yrs

4-6 Yrs

7-9 Yrs

>9 Yrs
	6

12

3

39
	10.0

20.0

5.0

65.0

	
	TOTAL
	60
	100.0

	4
	FREQUENCY

Twice in a week

Once in a week

Daily

Nil
	5

4

12

39
	8.3

6.6

20.0

65.0

	
	TOTAL
	60
	99.9

	5
	NUMBER / DAY

<3

3-5

5-10

NIL
	18

3

NIL

39
	30.0

5.0

NIL

65.0



	
	TOTAL
	60
	100.0



In the present study, none of the female subjects were having the habit of smoking. Among the male subjects, 35 per cent were smokers. Cigarette was used by 26.6 per cent and beedi was used by 8.3 per cent of males. Ten per cent had smoking habit for the past three years, 20 per cent had the habit about 4-6 years and five per cent had the habit of smoking 7-9 years. Twenty per cent of the selected type II diabetic subjects smoked daily among them 30 per cent smoked less than 3 cigarettes per day and five per cent smoked 3-5 cigarettes per day.


According to Science Daily (2007) smoking is associated with increased risk of developing type II diabetes. Active smokers have 44 per cent increased risk of developing diabetes compared with non-smokers.

3.
Alcohol consumption pattern of selected male subjects

Table XV represents the information about the frequency and the amount consumed by male diabetic subjects.

TABLE XV

ALCOHOL CONSUMPTION PATTERN OF MALE SUBJECTS

	PATTERN OF SMOKING
	NUMBER
	PERCENT

	TYPE OF ALCOHOL
Whiskey 
Brandy
Beer
Nil
	2

8

Nil

50
	3.3

13.3

Nil

83.3

	TOTAL
	60
	99.9

	AVERAGE AMOUNT (ml)

250 ml
250-500 ml
> 500 ml

Nil
	3

7

Nil

50
	5.0

4.6

Nil

83.3

	TOTAL
	60
	99.9

	FREQUENCY

Daily
Frequently

Occasionally
Nil
	2

Nil

8

50
	3.3

Nil

13.3

83.3

	TOTAL
	60
	99.9



Among the 100 type II diabetic subjects 83.3 per cent of males had the habit of consuming alcohol. About 13.3 per cent had the habit of consuming brandy and 3.3 per cent had the habit of consuming whisky. Five per cent consumed about 250ml and 11.6 per cent took about 250-500ml. Among that 13.3 per cent consumed occasionally, while 3.3 percent consumed daily.


Little to moderate alcohol consumption is associated with a decreased risk of 30-40% type II diabetes. High income people are more likely to consume large quantities of alcohol and consume more frequently and alcoholic beverages has been associated with increasing risk of ill health (Foster and Marrioth, 2006).

4.
Chewing habit of the selected type II diabetic subjects


Table XVI gives the details regarding the chewing habits of the subjects.


TABLE XVI
CHEWING HABITS OF THE SELECTED DIABETIC SUBJECTS
	TYPE OF

CHEWING MATERIAL
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Tobacco

Pan masala

Betel leaves

Nil
	2

16

4

38
	3.3

26.6

6.6

63.3
	-

-

4

36
	-

-

4

36
	2

16

8

74
	2.0

16.0

8.0

74.0

	TOTAL
	60
	99.8
	40
	100
	100
	100



From the above table it is revealed that majority (63.3 per cent) of males and females (74 per cent) does not have the habit of chewing, 26.6 per cent of males use pan masala. Remaining 6.6 per cent of males and 10 per cent of females chewed betel leaves.


Non-communicable diseases have become a public health problem in India and leading to increase in tobacco consumption, chewing habits, obesity and changes in diet and lifestyle. Observation suggests that chewing tobacco and pan masala appears to be a major contributor to deaths due to circulatory diseases and malignant diseases in India. Rapid changes in diet and lifestyle increases in tobacco consumption appear to be strongly associated with mortality due to cardio vascular and cancer in the middle income country (Singh et al., 2007).

5.
Consumption of coffee/tea/health drink


Details regarding the consumption of coffee/tea/health drink by the subjects are given in Table XVII.

TABLE XVII
CONSUMPTION PATTERN OF COFFEE / TEA / HEALTH DRINK
	S.No
	TYPE OF BEVERAGES 
	MALE
	FEMALE
	TOTAL

	
	
	No.
	%
	No.
	%
	No.
	%

	1
	Items

Coffee

Tea

Health drink

Not using
	30

14

7

9
	50

23.3

11.6

15.0
	15

12

8

5
	37.5

30.0

20.0

12.5
	45

26

15

14
	45.0

26.0

15.0

14.0

	
	TOTAL
	60
	99.9
	40
	100
	100
	100

	2
	No of cups/day

2 cups

3 cups

4 cups

5 and above

Not using
	24

19

8

-

9
	40

31.6

13.0

-

15.0
	17

13

5

-

5
	42.5

32.5

12.5

-

12.5
	41

32

13

-

14
	41.0

32.0

13.0

-

14.0

	
	TOTAL
	60
	99.6
	40
	100
	100
	100



Among the selected diabetic subjects, 50 per cent of males and 37.5 per cent of females were taking coffee regularly and 23.3 per cent males and 30 per cent females were taking tea. Health drink was consumed by 11.6 per cent males and 20 per cent females.


Forty per cent of males and 42.5 per cent of females consumed two cups and 31.6 per cent males and 32.5 per cent females consumed three cups and 13 per cent of males and females consumed four cups daily.

D)
DIABETIC HISTORY OF THE SELECTED SUBJECTS

1.
Family history of diabetic subjects

Family history of the selected type II diabetic subjects are discussed in Table XVIII.

TABLE XVIII
FAMILY HISTORY OF DIABETIC SUBJECTS
	RELATIONSHIPS 
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	One of the parent

Both parents

Grand parents

Other Relatives

Non
	9

6

4

7

34
	15

10

6.6

11.6

56.6
	11

3

2

8

16
	27.5

7.5

5.0

20

40
	20

9

6

15

50
	20.5

9.0

6.0

15.0

50.0

	TOTAL
	60
	99.8
	40
	100
	100
	100



This data revealed that there is less association between the prevalence of diabetes and family history of subjects and majority of males (56.6 per cent) and females (40 per cent) belong to the non-family history of the diabetes condition, mainly dietary habits, stress, sedentary lifestyle and environmental factors plays a major role. Among the one hundred subjects surveyed 15 per cent of males and 17.5 per cent of females were found to have diabetes from one of the parent and 10 per cent of males and 7.5 per cent of females found to have from both parents, 11.6 per cent of males and 20 per cent of females have from relatives.


Jali and Sanjay (2006) revealed that there is a strong association between hereditary and diabetes mellitus stronger the family history, greater is the tendency of getting diabetes.

2.
Mode of treatment undertaken by the diabetics

Mode of treatment of the selected type II diabetic subjects is given in     Table XIX.

TABLE XIX
MODE OF TREATMENT OF THE DIABETIC SUBJECTS
	TYPE OF TREATMENT
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	Ayurvedic

Siddha

Allopathy

Unani

Naturopathy

None
	 6

-

47

-

2

5
	10.0

-

78.3

-

3.3

8.3
	-

-

38

-

-

2
	-

-

95.0

-

-

5.0
	6

-

85

-

2

7
	6.0

-

85.0

-

2.0

70

	TOTAL
	60
	99.9
	40
	100
	100
	100



Among the selected type II diabetic subjects, 78.3 per cent of males and 95 per cent of females undergone Allopathy treatment whereas 10 per cent of males were following Ayurvedic treatment, only 3.3 per cent of males followed naturopathy. Remaining 8.3 per cent of males and five per cent of females were not undergoing any mode of treatment.

3.
Duration of the disease condition of the selected diabetics

Duration of the disease condition of the selected type II diabetic subjects is given in Table XX.

TABLE XX
DURATION OF THE DISEASE CONDITION OF THE SELECTED TYPE II DIABETIC SUBJECTS  

	DURATION OF THE

DISEASE (YEARS)
	MALE
	FEMALE
	TOTAL

	
	No.
	%
	No.
	%
	No.
	%

	1-5

6-10

11-20
	38

19

3
	63.3

31.6

5.0
	25

14

1
	62.5

35.0

2.5
	63

33

4
	63.0

33.0

4.0

	TOTAL
	60
	99.9
	40
	100
	100
	100



Majority of the subjects, 63.3 per cent in males and 62.5 per cent in females were suffering from selected type II diabetes for a duration of 1-5 years whereas 31.6 per cent in males and 35 per cent in females had been diagnosed for diabetes 6-10 years and remaining five per cent males and 2.5 per cent females had diabetes 11-20 years.


Major lifestyle changes from industrialization are contribution to a rapid rise in diabetes worldwide. Diabetes exerts huge toll in illness, death, loss of quality of life and promotes for overweight central obesity, physical inactivity, high fat and high energy diets (Venkat Narayan, 2004).

4.
Type of complications and disorders among the diabetics


Types of complications and disorders among the diabetic subjects is given in Table XXI.

TABLE XXI
COMPLICATIONS OF SELECTED DIABETIC SUBJECTS  

	S.No
	TYPES OF COMPLICATIONS
	MALE
	FEMALE
	TOTAL

	
	
	NO
	%
	NO
	%
	NO
	%

	1

2

3

4

5

6

7

8

9
	Hypertension

Diabetic foot disease

Diabetic retinopathy

Diabetic nephropathy

Diabetic neuropathy

Cardiovascular disease

Hypertension + CVD

Hypertension + Retinopathy Diabetic

None
	18

6

5

2

Nil

6

7

Nil

17
	30.0

10.0

6.6

3.3

Nil

10.0

11.6

Nil

28.3
	12

5

3

Nil

Nil

2

Nil

Nil

18
	30

12.5

7.5

Nil

Nil

5.0

Nil

Nil

45
	30

11

7

2

Nil

8

7

Nil

35
	30.0

11.0

7.0

2.0

Nil

8.0

7.0

Nil

35.0

	
	TOTAL
	60
	99.8
	40
	100
	100
	100



Among the type II diabetic subject 30 per cent of both females and males had the hypertension. About 10 per cent of males and 12.5 per cent of females had the diabetic foot disease. About 10 per cent of males and five per cent of females had the incidence of cardiovascular disorders, 6.6 per cent of males and 7.5 per cent females had diabetic retinopathy, 11.6 per cent of males and seven per cent of females had CVD with hypertension, 3.3 per cent of males had diabetic nephropathy.

Diabetes is often associated with chronic kidney disease and is the primary cause of kidney failure. Chronic kidney disease is associated with hypertension, hyperlipedima, anemia, hyper phosphatemia and hyper parathyroidism. Kidney Disease Outcomes Quality Initiative (KDOQI)  suggested that diabetes should be referred to as “Diabetic Kidney Disease” (Cavanaugh, 2007).

E.
NUTRITIONAL ASSESSMENT OF THE SELECTED DIABETICS 

1.
Anthropometric measurements

a.
Height measurement  


Table XXII shows the distribution of the selected subjects according to  their height.

TABLE XXII

HEIGHT MEASUREMENT OF THE SELECTED DIABETICS
                                                                                            N=100
	HEIGHT (cm)
	MALE
	FEMALE
	NCHS STANDARD 

VALUE (2002) (cm)

	
	No
	%
	No
	%
	

	150-160
	6
	10.0
	7
	17.5
	Male : 178.3

Female : 163.7

	161-170
	30
	50.0
	25
	62.5
	

	171-180
	24
	40.0
	8
	20.0
	

	TOTAL
	60
	100
	40
	100
	



Among the one hundred type II diabetic subjects, 50 per cent of males and 62.5 per cent of females had their height ranged between 161-170cm. The height of 40 per cent of males and 20 per cent of females were ranging between 171-180cm which is above the standard value given by NCHS whereas 10 per cent and 13 per cent of males and females respectively had their height ranged between 150-160cm which is below the standard value.

b.
Weight measurement


Table XXIII shows the weightwise distribution of the selected subjects.

TABLE XXIII
WEIGHT MEASUREMENT OF THE SELECTED DIABETICS
     








N=100
	WEIGHT (kg)
	MALE
	FEMALE
	REFERENCE WEIGHT

ICMR (2004)

	
	No
	%
	No
	%
	

	51-60
	Nil
	Nil
	7
	17.5
	Adult Man – 60 kg

Adult Woman – 50 kg

	61-70
	17
	28.3
	19
	47.5
	

	71-80
	36
	60.0
	10
	25.0
	

	81-90
	7
	11.6
	4
	10.0
	

	TOTAL
	60
	99.9
	40
	100
	



The Indian Reference men and women have been defined as having an ideal body weight of 60kg and 50kg respectively (ICMR, 2004). From the table, it is understood that out of 100 diabetic subjects, 60 per cent of males had the body weight of 71-80kgs and 47.5 per cent of females were in 61-70 kgs where 28.3 per cent of males were in the weight range of 61-70kgs and 25 per cent of females were in 71-80 kgs, 11.6 per cent of males and 10 per cent of females were in 81-90 kgs. Only 17.5 per cent of females were having their weight between 51-60kgs respectively. All the subjects selected both male and females were above the ideal body weight when compared with reference weight.

c.
Body Mass Index  


The table XXIV discusses the body mass index of the diabetics.

TABLE XXIV
BODY MASS INDEX  











N=100
	BMI CLASSIFICATION

(kg/m2) (WHO, 2004)
	MALE
	FEMALE
	TOTAL

	
	No
	%
	No
	%
	No
	%

	<18.5 (Underweight)
	Nil 
	Nil
	Nil
	Nil
	Nil
	Nil

	18.5 – 24.9 (Normal)
	35
	58.3
	22
	55
	57
	57.0

	25.0 – 30.0 (Overweight)
	22
	36.6
	16
	40
	38
	38.0

	>30.0 (Obese)
	3
	5
	2
	5
	5
	5.0

	TOTAL
	60
	99.9
	40
	100
	100
	100



According to WHO classification (2004), it says that BMI value <18.5 is an underweight, BMI value 18.5-24.9 is normal range, BMI between 25.0-30.0 is overweight and BMI ( 30.0 is obese. From the table it is observed that 58.3 per cent of males and 55 per cent of females were in the normal range, 36.6 per cent of males and 40 per cent of females were in the category of overweight and only five percent of males and females were in obese grade and none of them come under the classification of underweight. Obesity is the metabolic gateway to the disorder of the elderly like Type II diabetes, atherosclerosis, hypertension, osteoarthritis.

d.
Waist-Hip Ratio


The waist hip ratio of the selected subjects is presented in Table XXV.

TABLE XXV
WAIST-HIP RATIO OF THE SELECTED DIABETICS

N=100
	WHR CLASSIFICATION FOR MEN
	MALE
	WHR CLASSIFICATION FOR WOMEN
	FEMALE

	
	No
	%
	
	No
	%

	Low risk (<0.90)
	40
	66.6
	Low risk (<0.80)
	10
	25.0

	Moderate Risk (0.90-1.0)
	20
	33.3
	Moderate Risk (0.80-0.85)
	12
	30.0

	High Risk (>1.0)
	Nil
	Nil
	High Risk (>0.85)
	18
	45.0

	TOTAL
	60
	99.9
	
	40
	100.0



As per the classification given by the Department of Health and Human Services (2000), about 66.6 per cent of males were of normal range and 33.3 per cent were at moderate risk. About 25 per cent of females were normal, 30 per cent were at moderate risk ranges from 0.81-0.85 and 45 per cent were at high risk with the WHR >0.85. No male subjects were in the range of more than one as their WHR.

2.
Dietary pattern of the selected diabetics 

a.
Mean food intake of the selected diabetics


Table XXVI gives information on the mean food intake of the selected diabetics.

TABLE XXVI

MEAN FOOD INTAKE OF THE SELECTED TYPE II DIABETICS 
	FOOD GROUPS (g)
	RDA

(ICMR, 2005)*
	EXPERIMENTAL GROUP
	CONTROL GROUP

	
	
	ACTUAL INTAKE
	% DEFICIT/ EXCESS
	ACTUAL INTAKE
	% DEFICIT/ EXCESS

	Cereals 
	420
	230
	-42
	190
	-55

	Pulses
	60
	52
	-13
	54
	-10

	Green leafy vegetables
	100
	78
	-22
	30
	-70

	Roots and tubers
	200
	180
	-10
	176
	-12

	Other vegetables
	100
	20
	-80
	56
	-44

	Fruits
	100
	94
	-6
	135
	+35

	Milk and milk products
	300
	200
	-33
	315
	+5

	Fats and oils
	20
	18
	-10
	16
	-20

	Sugar
	25
	-
	-
	-
	-

	Meat and Fish
	30
	28
	-7
	-
	-


* Male – Sedentary activity

From the above table, it was observed that consumption of cereals was less than the recommended intake by 42 per cent in experimental group and 55 per cent in control group.  Consumption of pulses, green leafy vegetables, roots and tubers, other vegetables, fruits, milk and milk products, fats, oils and meat, fish were generally deficit in the experimental group about 13 per cent, 22 per cent, 10 per cent, 80 per cent, six per cent, 33 per cent, 10 per cent and seven per cent respectively.  The intake of pulses, green leafy vegetables, roots and tubers, other vegetables were also deficit in the control group of about 10 per cent, 70 per cent, 12 per cent, 44 per cent and the intake of fats and oils also deficit of 20 per cent. Consumption of sugar was totally avoided in their diet since they all are suffering from diabetes.

 b.
Mean nutrient intake of the selected diabetics 


Mean nutrient intake of the selected type II diabetic subjects as determined by 24 hour recall method is presented in Table XXVII.

TABLE XXVII

MEAN NUTRIENT INTAKE OF THE SELECTED TYPE II DIABETICS 

	NUTRIENTS
	RDA

(ICMR, 2005)*
	EXPERIMENTAL GROUP
	CONTROL GROUP

	
	
	MEAN
	% DEFICIT/ EXCESS
	MEAN
	% DEFICIT/ EXCESS

	Energy (kcal)
	2425
	1641.8
	-32
	1593.9
	-34

	Protein (gm)
	60
	51.4
	-14
	40.9
	-32

	Fat (gm)
	20
	31.3
	+56.5
	33.1
	+65.5

	Carbohydrates
	328
	281.4
	-14
	266.3
	-19

	Fibre (gm)
	40
	36.73
	-8
	41.36
	+3.4

	Calcium (mg)
	400
	864.9
	+116
	741.7
	+85.4

	Iron (mg)
	28
	17.2
	-39
	17.2
	-39

	(-carotene ((g)
	2400
	1591.1
	-34
	701.2
	-71

	Thiamine (mg)
	1.2
	1.66
	+38
	1.64
	+36.6

	Riboflavin (mg)
	1.4
	1.11
	-21
	1.068
	-23.8

	Vitamin C (mg)
	40
	146.8
	+267
	118.6
	+196.5


* Male – Sedentary activity

In the experimental group there is a deficit in the intake of calories (32 per cent), proteins (14 per cent), carbohydrates (14 per cent), fibre (8 per cent), iron (39 per cent), (-carotene (34 per cent) and riboflavin (21 per cent).The inadequacy in the intake of protein, fibre, iron had a bearing effect on diabetes and leads to increased consumption of fat. 


However, in the control group the percentage deficit in the intake of calories, protein, iron, carotene and riboflavin, amounted to the 32 per cent, 32 per cent, 39 per cent, 71 per cent and 23.8 per cent respectively. 


The reasons for the inadequacy of all these nutrients are due to lack of time, lifestyle changes and increased consumption of fast foods, lack of nutrition education and improper selection of food groups. This can be managed by intake of high amount of nutrient content foods. 

3.
Biochemical estimation of selected type II diabetics

Table XXVIII gives the information regarding the biochemical estimation of blood glucose level of the diabetic subjects.
TABLE XXVIII
BLOOD GLUCOSE LEVEL OF THE DIABETIC SUBJECTS

(N=100)
	BLOOD GLUCOSE 

LEVEL
	MEAN ( SD
	STANDARD VALUES

(BAMJI, 2005)

	Fasting glucose level
Post Prandial glucose level
	187.2 ( 29.8
248.5 ( 36.1
	80-110 mg/dl

120-160 mg/dl



From the table, it is understood that the mean values for 100 selected type II diabetic subjects ranged from 187.2 mg/dl ( 29.8, fasting level and post prandial glucose level about 248.5 mg/dl ( 36.1.

F.
EFFECT OF SUPPLEMENTATION OF CHINDIL KODDI ON TYPE II DIABETICS
1.
Body Mass Index of the selected subjects 

 The body mass index of the selected diabetic subjects before and after supplementation of the experimental and control group is shown in Table XXIX.

TABLE XXIX
BODY MASS INDEX  OF THE SELECTED SUBJECTS BEFORE AND AFTER SUPPLEMENTATION 











N=40
	BMI CLASSIFICATION

(WHO, 2004)
	EXPERIMENTAL GROUP
	CONTROL GROUP

	
	BEFORE
	AFTER
	BEFORE
	AFTER

	
	No
	%
	No
	%
	No
	%
	No
	%

	< 18.5 (Underweight)
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	18.5 - 24.99 (Normal)
	9
	45.0
	10
	50
	8
	40
	10
	50

	25.0-30.0 (Overweight)
	8
	40.0
	8
	40
	11
	55
	10
	50

	( 30.0 (Obese)
	3
	15.0
	2
	10
	1
	5
	Nil
	Nil

	TOTAL
	20
	100
	20
	100
	20
	100
	20
	100



From the table, it was understood that the body weight of the subjects in the experimental group before was 45 per cent and after the supplementation about 50 per cent were in the normal range. Fifteen per cent were in obese grade before the supplementation and 10 per cent after supplementation in experimental group. In the control group, 40 per cent were in normal range initially and finally after the supplementation 50 per cent were in normal range. About 55 per cent were in overweight category before and finally it was reduced to 50 per cent. In the control group, only 10 per cent were increased in the normal grade (Figure I).

2.
Waist-Hip measurement of the selected subjects 

 
The waist hip ratio of the selected subjects before and after supplementation is presented in Table XXX.

TABLE XXX
WAIST HIP RATIO











   N=40
	WAIST HIP RATIO
	EXPERIMENTAL GROUP
	CONTROL GROUP

	
	MALE
	FEMALE
	MALE
	FEMALE

	
	I
	F
	I
	F
	I
	F
	I
	F

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	Low risk 

(<0.90  – M

<0.80   – F)
	5
	50
	5
	50
	5
	50
	6
	60
	8
	80
	8
	80
	-
	-
	-
	-

	Moderate risk

(0.90-1.0  – M

-0.81-0.85  – F)
	5
	50
	5
	50
	2
	20
	2
	20
	2
	20
	2
	20
	1
	10
	2
	20

	High risk

(>1.0 – M

>0.85 – F)
	-
	-
	-
	-
	3
	30
	2
	20
	-
	-
	-
	-
	9
	90
	8
	80

	TOTAL
	10
	100
	10
	100
	10
	100
	10
	100
	10
	100
	10
	100
	10
	100
	10
	100


 
With regard to the waist hip measurement of the experimental group before the supplementation, 50 per cent of the male diabetics were in low risk category and the same percentage was found in the moderate risk category also and none of the subjects were under high risk. After the supplementation, no change was recorded among the male diabetics selected. So it is concluded that it is not easy to reduce the abdominal adiposity within the period of three months among the male diabetics.


Among the female diabetics in the experimental group, 50 per cent, 20 per cent and 30 per cent were recorded in low risk, moderate risk and high risk groups respectively before the supplementation period. After the supplementation of chindil koddi powder the picture was modified and the result revealed that 10 per cent of the female diabetics from the high risk category have been switched over to low risk category. So it is proved that the supplementation is effective in reducing the abdominal obesity among the female diabetics selected. Among the male diabetics in the control group no change was recorded whereas in the female diabetic group, 10 per cent from the high risk was reduced and switched to moderate risk group (Figure 2).


Many epidemiological studies shown that body mass index is a powerful predict for type II diabetes. Waist circumference and waist-hip ratio measures of central obesity provide information on risk of diabetes. Accumulation of visceral fat plays an important role in etiology of type II diabetes (Meisinger et al., 2006).

3.
Biochemical profile of the selected type II diabetics 

a.
Fasting and post prandial glucose level before and after supplementation of the experimental group 


The fasting and post prandial glucose level of the selected type II diabetic subjects before and after supplementation is presented in Table XXXI.

TABLE XXXI
FASTING AND POST PRANDIAL BLOOD GLUCOSE LEVEL BEFORE AND AFTER SUPPLEMENTATION OF THE EXPERIMENTAL GROUP(N=20)
	BLOOD

GLUCOSE LEVEL (mg/dl)
	NORMAL VALUE (mg/dl)*
	INITIAL

MEAN ( SD
	MEAN ( SD 
	MEAN DIFFERENCE (mg/dl)
	‘t’ VALUE

	
	
	
	30 DAYS
	60 DAYS
	90 DAYS
	
	

	Fasting 
	80-110
	188.0 

( 31.7
	180.3 

( 30.7
	172.8 

( 30.0
	166.8

( 29.5
	21.2
	14.5**

	Post prandial
	120-160
	257.9 

(42.4
	248.0

(42.1
	240.8 

( 40.1
	235.4 

( 39.7
	22.5
	10.2**


** – Significant at P < 0.01 level; * Bamji (2005)




The mean fasting blood glucose level of the experimental group before the supplementation was 188.0 mg/dl and had been reduced to 180.3 mg/dl after the first month of supplementation and 172.8 mg/dl in the second month, i.e., after sixty days and finally, after three months, it was reduced to 166.8 mg/dl after the supplementation period. The mean difference between the initial and final values was statistically significance at P (<0.01) level. 


The mean post prandial blood glucose level before the supplementation was 257.9 mg/dl and had reduced to 248.0 mg/dl after the period of first month and gradually it was reduced to 240.8 mg/dl after the second month of supplementation and finally it got reduced to 235.4 mg/dl after the supplementation period of three months. The results revealed that the difference was found to be highly significant at P (<0.01) level. Hence the experimental group revealed a better statistical significant decrease in both the fasting blood glucose level and post prandial blood glucose levels (Figure 3). 


Panchabhai et al. (2007) suggested that Tinospora cordifolia used in diabetes, liver damage, free radical medicated injury, infection, stress and cancer. It possesses immuno modulatory, diuretic, anti-inflammatory, analgeric, anticholinesterase and gastro intestinal protective effects.


From the result it was revealed that the supplementation of chindil koddi powder is very effective in lowering the blood glucose level both fasting and post prandial. Chindil koddi is a simple herb which can be grown easily in a small mud pot also. So diabetics, those who are willing to manage their blood glucose level can easily get the supplementation at home with no cost. So chindil koddi is a cost effective boon for the better management of blood sugar level among the diabetics. 
b.
Fasting and post prandial blood glucose level of the control group 


The fasting and post prandial blood glucose level of the selected type II diabetic subjects in the control group for a period of three months is presented in Table XXXII.

TABLE XXXII
FASTING AND POST PRANDIAL BLOOD GLUCOSE LEVEL OF THE CONTROL GROUP 











(N=20)
	BLOOD

GLUCOSE LEVEL (mg/dl)
	NORMAL VALUE (mg/dl)*
	INITIAL

MEAN ( SD
	FINAL

MEAN ( SD
	MEAN DIFFERENCE
	‘t’ VALUE

	Fasting 
	80-115
	190.40 

( 26. 4
	192.8 

( 25.5
	2.4
	1.520NS

	Post prandial 
	120-160
	239.4  

( 33.8
	236.6 (
34.7
	3.0
	1.548NS


NS – Not Significant; * - Bamji (2005)


The mean fasting blood glucose level of the control group at the start of the study period (initial value) was recorded as 190.4 mg/dl and at the end of the study period of three months was recorded as 192.8 mg/dl with the mean difference of 2.4 mg/dl. The initial and final values were analyzed statistically and found to be not significant.


The mean post prandial blood glucose level of the control group was 239.4 mg/dl initially and it was reduced to 236.6 mg/dl, with the mean difference of three mg/dl after the supplementation period of three months. The difference between the initial and final values was analyzed and it showed that the difference was not found to be significant statistically. 


Control group was not received any supplementation so to manage diabetic condition some hypoglycemic supplementation is definitely helpful (Figure 3).

5. SUMMARY AND CONCLUSION

The present study entitled, “Effect of Supplementation of Chindil Koddi (Tinospora cordifolia) on selected type II diabetics” is summarized as follows.

Diabetes mellitus is a metabolic disorder and lifelong disease marked by high levels of sugar in blood with multiple etiologies. It is characterized by chronic hyperglycemia and disturbances in the carbohydrate and protein metabolism resulting from defects in insulin secretion, insulin action or both. 

Diabetes mellitus is a silent disease and also called the “Disease of prosperity” and it continues to be one of the most costly and burden some chronic disease. This disease is incurable but it is controlled and offers hope.

Plants with naturally occurring medical compounds growing today is the key to tomorrows cure. Medicinal plants are harmless and increases stamina, helps the nervous system to function, provide good supply of vitamin and stimulate the immune system to fight against diabetes. Herbs are rich source of vitamins and minerals and helps in regulation of metabolic activity and formation of body structure and skeleton functions. Tinospora cordifolia results in preventing elevation of blood sugar levels. It prevent the excess release of sugar in the liver and breakdown of sugars stored in muscle and improve muscle glycogen release and lactic acid, blood sugar conversion in diabetic subjects. 

Though a few studies carried out in India have proven many varied hypoglycemic effects of Tinospora cordifolia and also have good potential to control and cure various health disorders. Thus the prevent study is a small foot print in this direction to access the effect of Tinospora cordifolia on type II diabetes mellitus is been conducted.

A total of 100 type II diabetic subjects in the age group of 40-60 years were selected using purposive samples procedure from the area of Tiruchengode for the study. From the one hundred subjects selected, 20 subjects were selected for the supplementation study based on their fasting and post prandial blood glucose level. They were supplemented with the powder of Tinospora cordifolia for a period of three months. General profile, dietary pattern and physical activity and life style pattern of the subjects were elicited by administering an interview schedule.

Anthropometric measurement namely height, weight, BMI, hip circumference, waist circumference and waist hip ratio of the subject were measured using appropriate methods. Dietary survey using 24 hour recall method was conducted to assess the food and nutrient intake of the subjects. The blood glucose estimation was done for the entire selected sub sample before and after the supplementation period to evaluate the effect of supplementation. 

Salient finding of the present study are listed as follows:

· Among the one hundred subjects studied about 28.3 per cent were males in the age group of 56-60 years and 35 per cent of the females diabetics were in the age of 40-45 years.

· Regarding the educational level, 35 per cent of females and 21.6 per cent of males had done their graduation and 15 per cent of males and 20 per cent of females were post graduates. Thirty five per cent of males and 17.5 per cent of females had their high school level education and 16.6 per cent of males and 12.5 per cent of females were uneducated.

· With regard to the occupation 35 per cent of males were doing business, 31.7 per cent of were Agriculturists 17.5 per cent of were working in government sector and 62.5 per cent of females were housewives.

· Most of subjects 43.3 per cent of males and 40 per cent of females had earned their monthly income around Rs.4500-7500 (Middle income) and 38.3 per cent of males and 47.5 per cent of females are earning Rs.7500/- (High income) per month.

· Majority of the males 65 per cent had adopted nuclear females system and 47 per cent of females lived in joint families.

· The data revealed that majority of the males and females subjects 56.6 per cent and 80 per cent were doing sedentary type of activity like business, and house hold works and 43.3 per cent of males and 20 per cent of performed moderate activity.

· From the survey carried out it was found that 75 per cent of males and 30 per cent of females were non-vegetarian. 21.6 per cent of males and 62.4 per cent of females were vegetarians and only 3.3 per cent of males 7.5 per cent of females were ova-vegetarians.

· Out of the 100 selected subjects 90 per cent of males and 89 per cent of females consumed 3 meals per day regularly. 5 per cent and 10 per cent of males and females respectively consumed less than 3 meals and only 5 per cent males and 2.5 per cent of females had the habit of consuming more than three meals per day.
· Rice and wheat is staple for a large part of the world’s human population and is a rice source of carbohydrates. In the present study a higher per cent of cereal intake daily were 86.6 per cent of males and 90 per cent of females and 10 per cent of males and females weekly once in the amount ranges from 50-200gms.
· Majority of the males and females consumed (53 per cent and 40 per cent) of 20-30gms weekly once. Red gram dhal, green gram dhal is eaten mostly in south and central part of India. 20 per cent of females consumed 10-20gms weekly twice and 23.3 per cent of males consumed 20-30gms.
· The present study also revealed that 33.3 per cent of males consumed daily and 55 per cent of females consumed green leafy vegetables weekly once and 40 per cent of males consumed greens weakly twice. Majority all of them included curry leaves and coriander leaves in their diet. Majority of males subjects consumed vegetables like beans, brinjal, ladies fingers, plantain stem, cluster beans 35 per cent in 50-75gms weekly once and 36.6 per cent females weekly once.
· The present study reveals that majority 46.6 per cent of males and 50 per cent of females consumed roots and tubers every day less that 50gms. 25 per cent of males and 15 per cent of females consumed 50-100gms weekly once.
· It is inferred that 30 per cent of males and females consumed fruits daily and about 50-100gms, 13.3 per cent of males and 10 per cent of females consumed 100-200gm fortnightly, 23.3 per cent of males consumed 100-200gm weekly once. Fruit like Banana, Guava were consumed by the subjects daily or weekly twice.
· The present study showed that 75 per cent of males and 37.5 per cent of type II female diabetic subjects consumed 200-300ml of milk daily and 16.6 per cent of males and 55 per cent of females consumed 100-200 ml daily.
· It was observed that 8.3 per cent of males consumed ground nut 10-20gms weekly once and 13.3 per cent of 20-30gms fortnightly and 33.3 per cent occasionally.
· Majority 70 per cent of males and 37.5 per cent of females consumed 10-20ml of oil daily like sunflower oil, rice bran oil and refined oil, 20 per cent of males and 45 per cent of females consumed about 5-10 ml of oil daily.
· Majority of the subjects were non vegetarians 16.6 per cent of males and 20 per cent of females consumed non vegetarian items like meat, fish, and chicken about 100-200gms weekly once. Ten per cent of males and females subjects consumed occasionally about 100-200gms and 15 per cent of males and females consumed fortnightly.
· Around 50 per cent of males and 37.5 per cent of females consumed sunflower oil every day and 25 per cent of males and 20 per cent of females consumed ground nut oil and 10 per cent of males consumed rice bran oil, 8.3 per cent of and 6.6 per cent of followed by refined oil and gingelly oil, 20 per cent of females consumed gingelly oil, 15 per cent 7.5 per cent by respectively consumed refined oil and rice bran oil.
· Time scarcity feeling not having adequate time has been implicated in changes in food consumption pattern. About 25 per cent of males and 20 per cent of females consumed chat item like bhel puri, pani puri, mixtures, 6.6 per cent males and 12.5 per cent of females consumed bakery items like biscuits, cakes, puff consumed monthly once or fortnightly.
· The present study showed that 20 per cent of females had the habit of doing mild exercise and 45 per cent of males and females had the habit of doing moderate activity like walking, gardening and other activities daily. 13.3 per cent of males had the habit of doing vigorous activity regularly such as jogging, volley ball, swimming.
· In the present study 35 per cent of males were smokers ten per cent had the smoking habit for the past three years, 20 per cent had the habit about 4-6 years and five per cent had the habit of smoking about 7-9 years. Around 20 per cent of selected type II diabetic subject smoked daily.
· It is seen that 83.3 per cent of males had the habit of consuming alcohol. Five per cent consumed about 250ml and 11.6 per cent took about 250-500ml. among that 13.3 per cent consumed occasionally, 3.3 per cent consumed daily. 26.6 per cent of males use pan masala and 6.6 per cent of males and 10 per cent of females chewed betel leaves. 63.3 per cent of males and 74 per cent of females does not have the habit of chewing.
· Among the selected subject 50 per cent of males and 37.5 per cent of females were taken coffee regularly and 23.3 per cent of males and 30 per cent females were taken tea and 11.6 per cent of males and 20 per cent of females consumed health drink. Forty per cent of males and 42.5 per cent females consumed two cups per day and 31.6 per cent of males and 32.5 per cent of females consumed three cups per day.
· The data revealed that there is less association between the prevalence of diabetes and family history of subjects 56.6 per cent of males and 40 per cent of females belong to non-family history of diabetes.
· Majority 78.3 per cent of males and 95 per cent of females were solely based on Allopathy treatment, 10 per cent of males were followed Ayurvedic treatment and 3.3 per cent of naturopathy.
· Among the selected subjects 63.3 per cent of males and 62.5 per cent of females were suffering from selected type II diabetes for a duration of 1-5 years and 31.6 per cent in males and 35 per cent in females had 6-10 years and remaining five per cent males and 2.5 per cent females had diabetes 11-20 years.
· Among the type II diabetic subject 30 per cent of both males and females has the complication of hypertension, 10 per cent of males and 12.5 per cent of females had the diabetic foot disease 10 per cent of males and five per cent of females had the incidence of cardiovascular disorders, 6.6 per cent of males and 7.5 per cent females had diabetic retinopathy, 3.3 per cent of males had diabetic nephropathy.
· In concern to the mean food intake the consumption of cereals, pulses, green leafy vegetables, roots and tubers, other vegetables, fats and oils deficient in the experimental and control groups. Fruits and non vegetarian food were also deficient in the experimental group. All these deficient are due to the lack of knowledge and awareness about the food groups.
· Regarding the mean nutrient intake there is a deficit in the intake of energy, proteins, carbohydrate, iron beta carotene and riboflavin in the experimental group and in the control group.
· All selected subjects both males and females were above the ideal body weight, when compared with reference weight.
· It was observed that from BMI classification 58.3 per cent of males and 55 per cent of females were in the normal range and 36.6 per cent of males and 40 per cent of females were in the category of overweight and 5 per cent of males and females respectively were in obese grade. From the waist hip ratio classification, 66.6 per cent of males were in normal range and 33.3 per cent were at moderate risk. About 25 per cent of females were normal, 30 per cent were at moderate risk and 45 per cent of were at high risk, the mean fasting blood glucose levels of selected 100 subjects was 187.2mg.ld and the post prandial glucose level was 248.5mg/dl.
· The body weight of the subject in the experimental group was 45 per cent of before and after the supplementation about 50 per cent were in the normal range and 15 per cent were in obese grade before was reduced to 10 per cent after in supplementation. In the control group 40 per cent were in normal range initially and finally after the supplementation 50 per cent of were in normal range. About 55 per cent were in overweight category before and finally it was reduced to 50 per cent in the control group. Only 10 per cent were increased in the normal grade in control group.
· With regard to the waist-hip measurement of the experimental group before supplementation and after supplementation no change was recorded among male diabetics and for the female diabetics 10 per cent from the high risk category have been switched over to low risk category. In control group no change was recorded in the male diabetics and in females 10 per cent of from the high risk was reduced and switched to moderate risk group.
· The mean fasting blood glucose level of experimental group before the supplementation was 188.0mg/dl and had been reduced to 180.3mg.dl after the first month of supplementation and 172.8mg/dl in the second month and finally after three months it was reduced to 166.8 mg/dl after the supplementation period. The mean difference between the initial and final values were statistically significance at (p<0.01) levels.
· The mean post prandial blood glucose level before the supplementation was 257.9mg/dl and had reduced to 248.0mg/dl after the period of first month and gradually it was reduced to 240.8mg/dl after the second month of supplementation and finally 235.4mg/dl after the supplementation period of three months. The results revealed that the differenced was found to be highly significant at (p<0.01) level.
· From the above result it can be concluded that the chindil koddi (Tinospora cordifolia) is reported to have hypoglycemic potential and very effective for treating diabetic subject to reduce the blood glucose levels.
CONCLUSION
 
Chronic diseases are the leading cause of death in the world and hence Indian host to be the largest diabetes population in the world. The increase in prevalence is associated with aging of population, risk of prevalence of obesity and more sedentary life style. So more attention to be for the importance of healthy eating habits, consumption of low saturated fat, low sugar, fiber rich food and regular physical activity in the prevention and control of type II diabetes mellitus. Medicinal herbs contain active ingredients with healing properties are effective as drug without causing side effects. Considering the nutritional significance of “Tinospora cordifolia” very effective in lowering the blood glucose level and a boon to manage the micro and macro vascular complications of diabetes.

RECOMMENDATIONS
· Supplementation of chindil koddi powder can be recommended for the treatment of diseased conditions like jaundice, arthritis, viral hepatitis.

· Like the chindil koddi other medicinal herbs can be dried for the treatment of non-communicable diseases.

· Supplementation of chindil koddi could be incorporated along with the different recipes suitable for diabetes mellitus.
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APPENDIX I
ANTHROPOMETRIC AND BIOCHEMICAL PARAMETERS 
	S.No
	HEIGHT (CM)
	WEIGHT (kg)
	BMI
	WAIST (cm)
	HIP (cm)
	WHR 
	BLOOD GLUCOSE LEVEL (mg/dl)

	
	
	
	
	
	
	
	FASTING
	POST PRANDIAL

	Male
	
	
	
	
	
	
	
	

	1
	180
	78
	22.8
	97.5
	112.5
	0.87
	183
	260

	2
	178
	80
	25.3
	90
	102
	0.88
	194
	255

	3
	180
	85
	26.2
	100
	115
	0.87
	172
	204

	4
	175
	90
	29.3
	118
	125
	0.94
	212
	276

	5
	160
	72
	28.1
	105
	112
	0.93
	193
	242

	6
	168
	76
	26.9
	96
	113
	0.86
	220
	248

	7
	178
	68
	21.5
	90
	101
	0.9
	142
	178

	8
	180
	70
	21.6
	97
	105
	0.92
	176
	262

	9
	170
	68
	23.5
	85
	95
	0.9
	140
	190

	10
	173
	65
	21.7
	90
	101
	0.9
	156
	198

	11
	180
	75
	23.1
	102
	118
	0.94
	170
	248

	12
	180
	76
	23.4
	96
	105
	0.91
	134
	182

	13
	162
	65
	24.8
	85
	92.5
	0.92
	200
	235

	14
	170
	68
	23.8
	96
	108
	0.9
	147
	192

	15
	163
	72
	27.1
	105
	110
	0.95
	162
	235

	16
	180
	75
	23.1
	104
	125
	0.83
	177
	253

	17
	172
	76
	25.4
	112
	122
	0.91
	232
	297

	18
	168
	78
	24.1
	109
	115
	0.94
	164
	268

	19
	168
	65
	23.0
	87.5
	95
	0.92
	196
	235

	20
	165
	68
	24.0
	85
	97
	0.87
	214
	288

	21
	170
	75
	25.9
	114
	126
	0.90
	153
	246

	22
	175
	72
	23.5
	92
	108
	0.85
	236
	272

	23
	180
	67
	20.6
	86
	99
	0.86
	142
	200

	24
	162
	72
	27.4
	98
	109
	0.90
	182
	248

	25
	158
	75
	30.1
	102
	116
	0.87
	180
	275

	26
	165
	68
	24.0
	86
	99
	0.96
	167
	285

	27
	169
	73
	24.3
	93
	116
	0.80
	188
	269

	28
	173
	77
	25.7
	97
	102
	0.95
	250
	289

	29
	174
	74
	24.7
	98
	118
	0.83
	162
	265

	30
	167
	80
	28.7
	106
	122
	0.86
	172
	254

	S.No
	HEIGHT (CM)
	WEIGHT (kg)
	BMI
	WAIST (cm)
	HIP (cm)
	WHR 
	BLOOD GLUCOSE LEVEL (mg/dl)

	
	
	
	
	
	
	
	FASTING
	POST PRANDIAL

	31
	174
	68
	22.7
	85
	95
	0.89
	192
	230

	32
	178
	76
	24.0
	96
	112
	0.85
	195
	260

	33
	165
	78
	28.6
	104
	125
	0.83
	225
	285

	34
	160
	62
	24.2
	98
	114
	0.85
	246
	288

	35
	163
	69
	26.0
	102
	118
	0.86
	190
	260

	36
	168
	75
	26.5
	106
	112
	0.94
	185
	240

	37
	173
	72
	24.0
	94
	105
	0.90
	178
	237

	38
	171
	63
	21.7
	96
	114
	0.84
	166
	281

	Female
	
	
	
	
	
	
	
	

	39
	160
	65
	25.3
	82
	99
	0.82
	166
	281

	40
	167
	68
	24.1
	85
	107
	0.79
	182
	268

	41
	159
	72
	28.9
	96
	108
	0.88
	168
	225

	42
	168
	75
	26.5
	99
	106
	0.93
	205
	268

	43
	175
	60
	19.5
	84
	98
	0.85
	240
	287

	44
	170
	58
	20.3
	78
	93
	0.83
	162
	274

	45
	180
	63
	19.4
	75
	102
	0.73
	150
	215

	46
	156
	68
	27.9
	102
	120
	0.85
	201
	328

	47
	167
	70
	25.1
	96
	108
	0.88
	236
	272

	48
	175
	73
	23.8
	81
	104
	0.77
	158
	232

	49
	165
	72
	26.4
	89
	108
	0.82
	181
	276

	50
	167
	55
	19.7
	93
	105
	0.88
	240
	288

	51
	160
	65
	25.3
	72
	87
	0.82
	134
	182

	52
	165
	58
	21.3
	73
	99
	0.73
	158
	218

	53
	168
	62
	21.9
	76
	93
	0.82
	178
	204

	54
	159
	69
	27.7
	92
	109
	0.84
	164
	212

	55
	158
	72
	28.8
	84
	105
	0.80
	186
	238

	56
	163
	68
	25.6
	87
	98
	0.88
	216
	272

	57
	168
	62
	21.9
	74
	94
	0.78
	230
	282

	58
	165
	75
	27.5
	92
	107
	0.87
	192
	230

	59
	172
	70
	23.5
	81
	99
	0.81
	154
	183

	60
	170
	56
	19.3
	70
	94
	0.74
	198
	240


APPENDIX I

ANTHROPOMETRIC AND BIOCHEMICAL PARAMETERS OF THE EXPERIMENTAL GROUP 
	S.NO
	HEIGHT (cm)
	WEIGHT (kg)
	BMI
	WAIST (cm)
	HIP
	WTH  Ratio
	Fasting Blood Glucose Level

(mg/dl)
	Post Prandial Glucose Level

(mg/dl)

	
	
	Before
	After
	Before
	After
	Before
	After
	Before
	After
	Before
	After
	Initial
	Final
	Initial
	Final

	Male
	168
	80
	78
	28.3
	27.6
	105
	104
	110
	109
	0.95
	0.95
	220
	196
	350
	320

	
	164
	63
	62
	23.5
	23.1
	97.5
	97
	115
	114
	0.85
	0.85
	160
	148
	255
	250

	
	165
	78
	77
	28.6
	28.3
	108
	107.5
	112
	112
	0.96
	0.95
	148
	138
	170
	152

	
	156
	62
	61.5
	25.4
	25.3
	85
	84
	95
	94.5
	0.89
	0.88
	178.8
	150
	232
	190

	
	158
	65
	63
	26.1
	25.3
	112
	111
	130
	130
	0.86
	0.85
	160
	140
	210
	188

	
	175
	70
	68
	22.8
	22.2
	95
	93
	115
	115
	0.83
	0.80
	213
	192
	250
	230

	
	155
	81
	79.5
	33.7
	33.0
	108
	107
	110
	109
	0.98
	0.98
	165
	148
	225
	209

	
	170
	72
	71.0
	24.9
	24.5
	98
	96.5
	116
	115
	0.84
	0.83
	194
	156
	246
	225

	
	165
	73
	70
	26.8
	26.4
	109
	108
	119
	118
	0.91
	0.91
	180
	158
	278
	246

	
	175
	70
	69
	22.6
	22.5
	85
	84.5
	92.5
	92
	0.92
	0.91
	190
	168
	260
	244



	Female
	165
	90
	88.5
	33.6
	32.5
	97
	95
	102
	100
	0.95
	0.95
	250
	232
	310
	265

	
	170
	73
	72
	25.2
	24.9
	90
	89
	112
	110.5
	0.80
	0.80
	173
	149
	215
	190

	
	168
	80
	79
	28.3
	28.0
	90
	89.5
	110
	109
	0.82
	0.82
	158
	142
	210
	200

	
	175
	70
	69
	22.8
	22.5
	90
	90
	112
	113
	0.80
	0.79
	167
	145
	283
	260

	
	170
	65
	64
	22.4
	22.1
	75
	74.5
	105
	104
	0.71
	0.71
	161
	150
	232
	222

	
	167
	85
	83
	30.4
	29.8
	72.5
	70
	82.5
	81.5
	0.88
	0.85
	198
	177
	276
	253

	
	169
	78
	77
	27.3
	27.0
	75
	74.5
	87
	86
	0.86
	0.86
	188
	166
	282
	256

	
	170
	63
	62
	21.7
	21.4
	65
	64
	80
	79.5
	0.81
	0.80
	243
	220
	296
	269

	
	158
	58
	57
	23.2
	22.8
	70
	69.5
	95
	94.5
	0.74
	0.73
	164
	142
	268
	243

	
	167
	68
	66.5
	24.1
	23.8
	75
	74
	98
	97
	0.76
	0.76
	250
	220
	310
	294


ANTHROPOMETRIC AND BIOCHEMICAL PARAMETERS OF THE CONTROL GROUP

	S.NO


	HEIGHT
	WEIGHT
	BMI
	WAIST
	HIP
	WAIST TO HIP RATIO
	Fasting Blood Glucose Level(mg/dl)
	Post Prandial Glucose Level(mg/dl)

	
	
	Before
	After
	Before
	After
	Before
	After
	Before
	After
	Before
	After
	Initial
	Final
	Initial
	Final

	Male
	175
	75
	72.5
	24.4
	23.6
	85
	83
	95
	94
	0.89
	0.88
	179
	188
	251
	240

	
	173
	68
	69
	22.7
	23.0
	87.5
	87
	94
	94
	0.93
	0.92
	167
	169
	195
	202

	
	166
	72
	71
	25.7
	27.7
	87.5
	87
	100
	99
	0.88
	0.87
	188
	184
	269
	265

	
	158
	68
	67
	27.3
	26.5
	100
	99.5
	115
	114
	0.87
	0.87
	195
	198
	270
	277

	
	165
	80
	81
	29.4
	28.6
	84
	83.5
	105
	104
	0.80
	0.80
	182
	185
	200
	203

	
	175
	75
	74
	24.4
	23.8
	73
	72.5
	99
	99
	0.73
	0.73
	174
	182
	286
	277

	
	173
	78
	77
	26.0
	25.7
	89
	88
	106
	105.5
	0.82
	0.83
	230
	219
	272
	283

	
	168
	75
	74
	26.5
	26.2
	96
	95
	112
	111
	0.86
	0.85
	185
	187
	235
	228

	
	165
	79
	81
	29.0
	29.7
	97
	98
	102
	104
	0.95
	0.94
	160
	175
	210
	207

	
	171
	76
	75
	26.2
	25.6
	84
	83
	105
	103
	0.80
	0.80
	195
	189
	212
	220

	
	180
	82
	81
	25.3
	24.4
	81
	80
	99
	98.5
	0.81
	0.81
	168
	180
	200
	187

	
	167
	85
	83
	30.5
	29.8


	92
	90
	107
	105
	0.85
	0.85
	160
	158
	190
	177

	Female 
	170
	60
	59
	21.0
	20.4
	97.5
	97
	115
	114.5
	0.84
	0.84
	190
	199
	260
	252

	
	168
	58
	57
	20.5
	20.2
	112
	111
	130
	130
	0.86
	0.85
	250
	260
	290
	284

	
	180
	82
	80
	25.3
	24.1
	85
	83
	92.5
	92
	0.92
	0.90
	155
	158
	188
	189

	
	165
	62
	64
	22.7
	23.5
	87.5
	88
	97.5
	97
	0.90
	0.90
	190
	185
	242
	235

	
	175
	69
	67
	22.5
	21.2
	100
	98.5
	115
	114
	0.87
	0.86
	220
	215
	270
	264

	
	172
	65
	63
	23.2
	21.3
	90
	89
	101
	99
	0.89
	0.89
	176
	185
	230
	224

	
	163
	70
	72
	26.4
	27.1
	95
	95.5
	105
	105
	0.90
	0.90
	208
	198
	253
	244

	
	160
	68
	67.5
	26.5
	25.3
	90
	89.5
	94
	94
	0.95
	0.95
	236
	245
	265
	275


EFFECT OF SUPPLEMENTATION OF CHINDIL KODDI (Tinospora cordifolia) ON TYPE II DIABETICS
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Abstract 

Diabetes mellitus is a metabolic disorder and life long disease marked by high levels of sugar in blood. India leads the world with large number of diabetic subjects and termed as “Diabetes capital of the world”. The main aim of the study was to evaluate the hypoglycemic effect of Tinospora cordifolia on type II diabetes. Forty type II diabetic subjects of both sexes in the age group of 40-60 years were selected. Twenty were chosen as experimental group for the herbal supplementation and 20 act as control group. Tinospora leaves, stem and root were collected, shade dried and powdered and 2g of this powder was supplemented for a period of three moths (90 days). Our results revealed that the mean fasting blood glucose level of experimental group before the supplementation was 188.0mg/dl. It had been reduced to 166.8mg/dl after three months of supplementation. The mean post prandial blood glucose level before the supplementation was 257.9mg/dl and it had been reduced to 235.4mg/dl after the supplementation. There was a significant P(<0.01) reduction in both fasting and post prandial blood glucose level.  From the result, it can be concluded that the chindil koddi (Tinospora cordifolia) is reported to have hypoglycemic potential and very effective for treating diabetic subjects to reduce the blood glucose levels. Furthermore, this herb might be a boon to manage the micro and macro vascular complications of diabetes.
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INTRODUCTION


Staying fit is the best investment a person can make in their lives and it adds year to your life expectancy, greater productivity to your work effort and brings value to your family. “Healthy living made the life easier” (Misia, 2004). Diabetes mellitus is a metabolic disorder and life long disease marked by high levels of sugar in blood. It is due to the consequences of abnormalities of beta cells of pancreas that convert blood sugar in to energy (Mahan and Stump, 2004). Diabetes mellitus is a silent disease and also called the “Disease of Prosperity” and it continues to be one of the most costly and burdensome chronic disease and India leads the world with large number of diabetic subjects and termed as “DIABETES CAPITAL OF THE WORLD” (Mohan et al., 2007).


Non Communicable disease such as obesity, cardiovascular disease like atherosclerosis, thrombosis, coronary artery disease, platelets abnormalities, brain ischemia, hypertension, dyslipidemia, kidney disease all these are associated with increased risk of diabetes (Abdesslam, 2006). Diabetes Atlas 2006, revealed that the number of people with diabetes in India is around 40.9 million and is expected to rise to 69.9 million by 2025. Increasing awareness and empowerment of community can help in the prevention of diabetes and non communicable disease. Weight reduction, changes in dietary habits and increased physical activity help to prevent or delay onset of diabetes and thus reduce the burden due to non communicable disease in India (Huizinga and Rothman 2006).


Avoidance of smoking, moderate intake of alcohol and low glycemic foods, anti hyperglycemic agents may reduce the risk of type II diabetes. Maintaining regular exercise, sugar intake, stress and modest fat intake with balanced diet containing good amount of fibre, whole grains help in the prevention of type II diabetes (Wild, 2004). “Ayurveda is the science of life” and helps each person to understand ones unique body, mind, nature of consciousness and is the foundation of health and happiness (Sanjeevanam, 2007).

Plants with naturally occurring medical compounds growing today is the keys to tomorrows cure. Medicinal plants are harmless and increases stamina, helps the nervous system to function, provide good supply of vitamin B, regular bowel function, and stimulate the immune system to fight against diabetes. Herbs as green are good sources of dietary fibre and it acts as a stimulant, appetizers and aids in digestion. Medicinal plants have some substances like alkaloids, compounds of carbon, hydrogen, oxygen and nitrogen (Narayan and Purohit, 2003).

As a dietary supplement Tinospora helps to maintain healthy body temperature and blood pressure levels. Due to ayurveda it is a cool and bitter tonic with diuretic, hypoglycemic and immuno modulatory agent. It is used as liver tonic and increases white cell count to increases the phagocytosis of foreign material. It helps to reverse fatty degeneration of liver and has an antidiabetic hypoglycemic actions and used in speeding healing of diabetic foot ulcers. Tinosporin results in preventing elevation of blood sugar levels. It prevent the excess release of sugars stored in the liver and breakdown of sugars stored in muscle and improve muscle glycogen release and lactic acid, blood sugar conversion in diabetic subjects (Narayan et al., 2003).


The present study is an attempt in this direction with the chief objectives of Assess the hypoglycemic effect of Tinospora cordifolia on type II diabetes using different physical and bio-chemical parameters and Find out the socio economic background, food habits, health status, life style pattern, medical history, personal and family history of diabetes, knowledge and usage of medicinal herbs.
MATERIAL AND METHODS

Selection of type II diabetic subjects and eliciting background details 

Over a period of three months, 100 non insulin dependent diabetic subjects were selected by random sampling. Using an interview schedule, information regarding the age, sex, income, educational status, socioeconomic status, dietary pattern, consumption of alcohol, smoking habit, lifestyle pattern such as physical activity, type, duration and kind of exercise, personal and family history of diabetics, medical history and awareness about herbal medicines, was obtained by direct personal interview from the diabetic subjects. The food consumption pattern was studied by 24 hour recall method. Food consumption was measured using standard measuring cups and spoons. Nutrient composition of the diet was calculated using nutritive value of Indian foods (ICMR, 2005). 

Providing supplements to the selected subsample


Out of 100 subjects, a subsample of 20 were selected for supplementation (experimental group) and 20 for the control group. Tinospora cordifolia helps to stop sugar cravings and maintain a healthy blood sugar level without causing hypoglycemia. It revitalizes body and optimizes body functions. It helps to clean the blood and supports pancreas beta cells responsible for producing insulin in the body. It helps to activates insulin and provides energy to overcome weakness and maintains optimum body weight (Stanley, 2000). The experimental group was supplemented with 2g of chindil koddi (Tinospora cardifolia) for a period of three months. Anthropometric measurements such as height, weight, BMI, WHR and biochemical parameters such as fasting and post prandial blood glucose level were recorded for the experimental and control groups before and after supplementation.  The impact of supplementation was assessed by comparing the biochemical parameters before and after supplementation. 

RESULTS AND DISCUSSION

Socio-economic status of the selected diabetic subjects 


The results revealed that there were more diabetic subjects in the age group of 50-60 years. The incidence of diabetes was more among the males than the females. With regard to the monthly income, most of subjects 43.3 per cent of males and 40 per cent of females had earned their monthly income around Rs.4500-7500 (Middle income) and 38.3 per cent of males and 47.5 per cent of females are earning Rs.7500/- (High income) per month and majority of the males 65 per cent had adopted nuclear females system and 47 per cent of females lived in joint families. The data revealed that majority of the males and females subjects 56.6 per cent and 80 per cent were doing sedentary type of activity like business, and house hold works and 43.3 per cent of males and 20 per cent of performed moderate activity.

Dietary practices of the target group


From the survey carried out it was found that 75 per cent of males and 30 per cent of females were non-vegetarian and 90 per cent of males and 89 per cent of females consumed 3 meals per day regularly. Rice and wheat is staple for a large part of the world’s human population and is a rice source of carbohydrates and majority of the males and females consumed (53 per cent and 40 per cent) of 20-30gms weekly once. Red gram dhal, green gram dhal is eaten mostly in south and central part of India. 20 per cent of females consumed 10-20gms weekly twice and 23.3 per cent of males consumed 20-30gms. The present study also revealed that 33.3 per cent of males consumed daily and 55 per cent of females consumed green leafy vegetables weekly once and 40 per cent of males consumed greens weakly twice. Majority all of them included curry leaves and coriander leaves in their diet. It is inferred that 30 per cent of males and females consumed fruits daily and about 50-100gms and fruit like Banana, Guava were consumed by the subjects daily or weekly twice. About 75 per cent of males and 37.5 per cent of type II female diabetic subjects consumed 200-300ml of milk daily and 16.6 per cent of males and 55 per cent of females consumed 100-200 ml daily. Majority 70 per cent of males and 37.5 per cent of females consumed 10-20ml of oil daily like sunflower oil, rice bran oil and refined oil, 20 per cent of males and 45 per cent of females consumed about 5-10 ml of oil daily.

Lifestyle factors of the selected diabetic subjects


The present study showed that 20 per cent of females had the habit of doing mild exercise and 45 per cent of males and females had the habit of doing moderate activity like walking, gardening and other activities daily. 13.3 per cent of males had the habit of doing vigorous activity regularly such as jogging, volley ball, swimming and 35 per cent of males were smokers ten per cent had the smoking habit for the past three years, 20 per cent had the habit about 4-6 years and five per cent had the habit of smoking about 7-9 years. Around 20 per cent of selected type II diabetic subject smoked daily, 83.3 per cent of males had the habit of consuming alcohol, 50 per cent of males and 37.5 per cent of females were taken coffee regularly and 23.3 per cent of males and 30 per cent females were taken tea and 11.6 per cent of males and 20 per cent of females consumed health drink.
Medical history of the selected diabetic subjects 


The data revealed that there is less association between the prevalence of diabetes and family history of subjects 56.6 per cent of males and 40 per cent of females belong to non-family history of diabetes. Majority 78.3 per cent of males and 95 per cent of females were solely based on Allopathy treatment, 10 per cent of males were followed Ayurvedic treatment and 3.3 per cent of naturopathy. Among the type II diabetic subject 30 per cent of both males and females has the complication of hypertension, 10 per cent of males and 12.5 per cent of females had the diabetic foot disease 10 per cent of males and five per cent of females had the incidence of cardiovascular disorders, 6.6 per cent of males and 7.5 per cent females had diabetic retinopathy, 3.3 per cent of males had diabetic nephropathy.

Effect of supplementation of chindil koddi on type II diabetics

Body Mass Index of the selected subjects 

 The body mass index of the selected diabetic subjects before and after supplementation of the experimental and control group is shown in Table I.

TABLE I
BODY MASS INDEX  OF THE SELECTED SUBJECTS BEFORE AND AFTER SUPPLEMENTATION 











N=40
	BMI CLASSIFICATION

(WHO, 2004)
	EXPERIMENTAL GROUP
	CONTROL GROUP

	
	BEFORE
	AFTER
	BEFORE
	AFTER

	
	No
	%
	No
	%
	No
	%
	No
	%

	< 18.5 (Underweight)
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	18.5 - 24.99 (Normal)
	9
	45.0
	10
	50
	8
	40
	10
	50

	25.0-30.0 (Overweight)
	8
	40.0
	8
	40
	11
	55
	10
	50

	( 30.0 (Obese)
	3
	15.0
	2
	10
	1
	5
	Nil
	Nil

	TOTAL
	20
	100
	20
	100
	20
	100
	20
	100



The body weight of the subject in the experimental group was 45 per cent of before and after the supplementation about 50 per cent were in the normal range and 15 per cent were in obese grade before was reduced to 10 per cent after in supplementation. In the control group 40 per cent were in normal range initially and finally after the supplementation 50 per cent of were in normal range. About 55 per cent were in overweight category before and finally it was reduced to 50 per cent in the control group. Only 10 per cent were increased in the normal grade in control group.

Waist-Hip measurement of the selected subjects 

 
The waist hip ratio of the selected subjects before and after supplementation is presented in Table II.

TABLE II
WAIST HIP RATIO











   N=40
	WAIST HIP RATIO
	EXPERIMENTAL GROUP
	CONTROL GROUP

	
	MALE
	FEMALE
	MALE
	FEMALE

	
	I
	F
	I
	F
	I
	F
	I
	F

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	Low risk 

(<0.90  – M

<0.80   – F)
	5
	50
	5
	50
	5
	50
	6
	60
	8
	80
	8
	80
	-
	-
	-
	-

	Moderate risk

(0.90-1.0  – M

-0.81-0.85  – F)
	5
	50
	5
	50
	2
	20
	2
	20
	2
	20
	2
	20
	1
	10
	2
	20

	High risk

(>1.0 – M

>0.85 – F)
	-
	-
	-
	-
	3
	30
	2
	20
	-
	-
	-
	-
	9
	90
	8
	80

	TOTAL
	10
	100
	10
	100
	10
	100
	10
	100
	10
	100
	10
	100
	10
	100
	10
	100



With regard to the waist-hip measurement of the experimental group before supplementation and after supplementation no change was recorded among male diabetics and for the female diabetics 10 per cent from the high risk category have been switched over to low risk category. In control group no change was recorded in the male diabetics and in females 10 per cent of from the high risk was reduced and switched to moderate risk group. 

Biochemical profile of the selected type II diabetics 

Fasting and post prandial glucose level before and after supplementation of the experimental group 


The fasting and post prandial glucose level of the selected type II diabetic subjects before and after supplementation is presented in Table III.

TABLE III
FASTING AND POST PRANDIAL BLOOD GLUCOSE LEVEL BEFORE AND AFTER SUPPLEMENTATION OF THE EXPERIMENTAL GROUP(N=20)
	BLOOD

GLUCOSE LEVEL (mg/dl)
	NORMAL VALUE (mg/dl)*
	INITIAL

MEAN ( SD
	MEAN ( SD 
	MEAN DIFFERENCE (mg/dl)
	‘t’ VALUE

	
	
	
	30 DAYS
	60 DAYS
	90 DAYS
	
	

	Fasting 
	80-110
	188.0 

( 31.7
	180.3 

( 30.7
	172.8 

( 30.0
	166.8

( 29.5
	21.2
	14.5**

	Post prandial
	120-160
	257.9 

(42.4
	248.0

(42.1
	240.8 

( 40.1
	235.4 

( 39.7
	22.5
	10.2**


** – Significant at P < 0.01 level; * Bamji (2005)




The mean fasting blood glucose level of the experimental group before the supplementation was 188.0 mg/dl and had been reduced to 180.3 mg/dl after the first month of supplementation and 172.8 mg/dl in the second month, i.e., after sixty days and finally, after three months, it was reduced to 166.8 mg/dl after the supplementation period.


The mean post prandial blood glucose level before the supplementation was 257.9 mg/dl and had reduced to 248.0 mg/dl after the period of first month and gradually it was reduced to 240.8 mg/dl after the second month of supplementation and finally it got reduced to 235.4 mg/dl after the supplementation period of three months. The results revealed that the difference was found to be highly significant at P (<0.01) level. Hence the experimental group revealed a better statistical significant decrease in both the fasting blood glucose level and post prandial blood glucose levels. 


Panchabhai et al. (2007) suggested that Tinospora cordifolia used in diabetes, liver damage, free radical medicated injury, infection, stress and cancer. It possesses immuno modulatory, diuretic, anti-inflammatory, analgeric, anticholinesterase and gastro intestinal protective effects. From the result it was revealed that the supplementation of chindil koddi powder is very effective in lowering the blood glucose level both fasting and post prandial and is an effective boon for the better management of blood sugar level among the diabetics. 
Summary and Conclusion


The research study was undertaken to find out the hypoglycemic effect of Tinospora cordifolia on type II diabetics and evaluate the impact of supplementation for a period of three months. Chronic diseases are the leading cause of death in the world and hence Indian host to be the largest diabetes population in the world. The increase in prevalence is associated with aging of population, risk of prevalence of obesity and more sedentary life style. So more attention to be for the importance of healthy eating habits, consumption of low saturated fat, low sugar, fiber rich food and regular physical activity in the prevention and control of type II diabetes mellitus. Medicinal herbs contain active ingredients with healing properties are effective as drug without causing side effects. From the above result it can be concluded that the chindil koddi (Tinospora cordifolia) is reported to have hypoglycemic potential and very effective for treating diabetic subject to reduce the blood glucose levels and considering the nutritional significance of “Tinospora cordifolia” very effective in lowering the blood glucose level and a boon to manage the micro and macro vascular complications of diabetes.
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