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INTRODUCTION 

I INTRODUCTION

“Diabetes is not the end of life

You can still walk a long mile.”

- Dale Evans Roquers 

Diabetes Mellitus is a serious metabolic disorder with micro and macrovascular complications that result in significant morbidity and mortality. The aging population, consumption of calorie-rich diets, obesity and sedentary lifestyle have led to a tremendous increase in the number of individuals with Type II diabetes worldwide. 


The United Kingdom Prospective Diabetes Study (UKPDS, 2001) informs that, before most patients are actually diagnosed with Type II diabetes, the pancreas has lost its ability to properly control post-meal blood sugar level for over eight years and insulin resistance has been present for up to twelve years.

The World Health Organization cautions that, the number of people with diabetes will double worldwide by 2030, according to estimates from researches.

Although the United States is expected to experience a far more rapid increase in diabetes rates, the study by Wild et al., 2004, points out that the greatest relative increase will be in the Middle East, Sub-Saharan Africa and India.

One person is losing life for every 10 seconds in the world. Two new diabetic cases are identified for every 10 seconds throughout the world. Seven million new diabetic cases will be identified by 2025.Eighty percent of diabetics in the world will be present in developing countries like India. India will be the diabetic capital of the world.  Diabetes was a disease of affluence but currently it is a disease of sedentary people with unhealthy dietary habits (Mohan and Shanthirani, 2006).
It is currently estimated that there are 35 million diabetics in India and the number is expected to increase by another 60 per cent by the year 2025 (Warrier, 2005). 


Until the 1970’s it was widely believed that the prevalence of diabetes in India was low compared to the western world. But recent statistics now shows that India has the world’s largest diabetic population (Sandeep, 2007). 
In 2002, more than 18 million Americans have Type II diabetes. In 2000, 151 million people in the world were diabetic. With the current rate of increase, it has been projected that 221 million people will be diabetic in 2010 and 324 million by 2025 worldwide (Cheng 2002).

The International Diabetes Federation (IDF) estimates that the total number of diabetic subjects would be around 40.9 million in India and this is further said to rise to 69.9 million by the year 2025 (Mohan et al., 2007).

Today, India has 25 million diabetic patients, more than any other country and the number is expected to rise to 35 million by 2010 and 57 million by 2025(Ramachandran, 2006).


In a study by Chennai-based Diabetes Research Centre on “National urban diabetes survey” among 12,500 people, other than the genetic factor, obesity and sedentary life habits are the main reasons for Indians getting diabetes in over 30 years.
Modern day life with advancements in technology and science has made living comfortable, but with a price. Transport sectors have seen an uprise in style and comforts and both men and women commute by vehicles. Walking has become a mode of exercise, fast foods and junk foods are a common feature in the daily diet of many adolescents leading to obesity and sedentary lifestyle.

Obesity and Impaired Glucose Tolerance (IGT) are associated with a greater risk for a number of conditions, including insulin resistance, diabetes mellitus, hypertension and cardio vascular disease. Lifestyle changes can destroy or prevent the development of type II diabetes in patients with obesity glucose to clearance (Suyer, 2007).

Treating diabetes is a long affair. There is a limitation of controlling diabetes. Bringing down the blood sugar value to normal is a challenge (Warrier, 2005).


India is considered to be the home of indigenous foods and spices which are used for imparting flavour, aroma and color to foods. Their ability to impart flavour and aroma has been found to arrest in the transmission of nerve impulse (Prasad, 2001).

A variety of herbs and herbal extracts contain phytochemicals with biological activity that can provide therapeutic effects. Farrel (1985) pointed out that “an herb, as a friend of physicians and the praise of cooks”. The discriminate and proper use of some herbal products is safe and may provide some therapeutic benefits.


Many herbal products and home remedies are used now a day as part of normal health maintenance. Home remedies like Indigofera tinctoria (arukampul), bitter gourd juice, fenugreek seeds and a lot more are used to control diabetes.


Ethnobotancial information indicates that more than 800 plants have been used as traditional remedies for the treatment of diabetes (Aigaonkar 1979 and Agullara et al., 1988).


The ingestion of leaves of Nerium indicum(nerium) before a meal is known to effect the lowering of post prandial levels in type II diabetics (Ishikawa,2007).


The antihyperglycemic activity of a large number of these plants has been evaluated and confirmed in different animal models (Karwya et al., Joward et al., 2000).
Even in this day of popular allopathic medicines, there is a great deal of public interest in the use of herbal medicines. Herbal medicines are plants that contain natural substances that can promote health and alleviate illness. Indeed, the World Health Organization estimates that four-fifths of the world’s population use nature for a substantial part of its medicinal and health requirements and it has recognized the traditional system of medicine in achieving its goal (Misra, 2001).
Traditional medicine has been described as one of the means to achieve total health care. In the next millennium traditional medicine would be proved as a back bone of biomedical research (Grover, 2005).


Ocimum sanctum commonly known as holy basil (tulsi) is a herbacious plant found throughout the South Asian region. The plant grows wild in India, but is also widely cultivated in homes and temple gardens. Apart from religious significance, it has a long history of medicinal use and is mentioned in Charak Samhita, the ancient “Text book of Ayurveda”.

Fresh Tulsi leaves taken with black pepper are used as a prophylactic measure for malaria (Dastur 1962).

The holy plant leaves shows a hypoglycemic activity in diabetics .Unlike other herbs the holy basil lowered serum blood glucose level in both normal and diabetic patients (Rai et al., 1997).


Holy basil has been shown also to be effective as antistress, adaptogenic and atteneuates the stress-induced changes (Bhargava and Singh 1981, Singh et al., 1991).

Hence an attempt was made to study the effect of supplementation of tulsi powder (Ocimum sanctum) to selected type II diabetics with the following objectives, 

· Study the background information and medical history of type II diabetics.

· Assess the nutritional status of the selected subjects.

· Administer the herb tulsi (Ocimum sanctum) to selected diabetics.

· Find out the impact of tulsi on blood glucose levels of the selected type II diabetics.

REVIEW OF LITERATURE 

II REVIEW OF LITERATURE

The review of literature related to the study conducted on “EFFECT OF TULSI (Ocimum sanctum) POWDER ON SELECTED TYPE II DIABETICS.” is discussed under the following headings:

(A) An overview of diabetes mellitus.
(B) Management of Diabetes mellitus – Diet and lifestyle modifications

(C) Role of Ayurvedic herbs in controlling Diabetes 

(D) Role of Tulsi in Diabetes.

A. An Overview Of Diabetes Mellitus
Diseases with the clinical features of diabetes Mellitus have been recognized since antiquity. The Ebers Papyrus 1550 BC, describes a polyuric state that resembles diabetes.

The word ‘diabetes’ was first used by aretaeus of cappadocia in the 2nd century AD. The sweet, honey-like taste of urine in polyuric states, which attracted ants and other insects, was reported by Hindu physicians such as sushrut during the fifth and sixth century AD. These descriptions mentioned two forms of diabetes, the more common occurring in older, overweight and indolent people and the other in lean people who did not live for long. This leads to the modern classification of Type I and Type II diabetes.
Diabetes was largely neglected in Europe until the 17th century English physician Thomas Willis rediscovered the sweetness of diabetic urine.
Nearly a century later, the Liverpool physician, Mathew Dobson showed that the sweetness of urine and serum was caused by sugar.

John Rollo (1809) was the first to apply the adjective “Mellitus” to the disease (mellitus meaning honey in Greek and latin).
In the 19th century, the French physiologist, Claude Bernard made many discoveries related to diabetes.

In 1889, Oskar minkowski and Joseph von mering from Strasbourg removed the pancreas from a dog to see if the organ was essential for life. The animal displayed typical signs of diabetes, with thirst, polyuria and wasting which were associated with glycosuria and hyperglycemia.

In the early 20th century, several workers isolated impure hypoglycemic extracts from the pancreas, including the Berlin physician George  Zueler, Romanian Nicolas Paulesco, and the Americans Ernest scoff and Israel Kleener.

According to the data of National Health Interview survey 1990, the incidence in 1990-1992, was 6.4 times the rate of 1935-1936. In a 10 – year span from 1990 – 1999, the prevalence further increased by 40% from 4.9 per cent 6.9 per cent.

Assuming the rate of increase in incidence continues, the data from the National Health Interview survey (1984-2000) predicts that the residual life time risk of diabetes for individuals born in 2000 is 32.8 per cent for males and 38.5 per cent for females.

The prevalence of diabetes is rapidly rising all over the globe at an alarming rate. Over the past 30 years, the status of diabetes has changed from being considered as a mild disorder of the elderly to one of the major causes of morbidity and mortality affecting the youth and middle aged people. International Diabetic Federation(IDF), (2006)

 Although there is an increase in the prevalence of type I diabetes also,  the major prevalence is type II diabetes, which accounts for more than 90 per cent of all diabetic cases (Mohan , 2007).

Type I diabetes mellitus is characterized by loss of the insulin – producing beta cells of the islets of langerhans in the pancreas, leading to a deficiency of insulin. The main cause of this Beta cell loss is a T-cell medicated autoimmune attack. 

Type II diabetes mellitus is due to insulin resistance or reduced insulin secretion. The defective responsiveness of body tissues to insulin almost certainly involves the insulin receptor in cell membranes. In the early stage the predominant abnormality is reduced insulin sensitivity, characterized by elevated levels of insulin in the blood. (Rother, , 2007)

For atleast 20 years, diabetes rates in North America have been increasing substantially. In 2005, there were about 20.8 million people with diabetes in the United States. According to American Diabetes Association(ADA), there are about 6.2 million people undiagnosed and about 41 million people that would be considered as pre diabetics (American Diabetes Association 2005).
Assessment of the National Center for chronic disease prevention and health promotion (Center for Disease control and prevention) states that one in three Americans born after 2000 will develop diabetes in their life time (Narayan et al., 2003).

More than one-fifth of older white British men and women have either undiagnosed diabetes or impaired fasting glucose according to new World Health Organization criteria (Thomas ,2005).

Today almost 21 million children and adults in the United States have diabetes including 9.7 million women – and almost one third of them do not know it. Diabetes can be especially hard on women. The burden of diabetes on women is unique, because the disease can affect both mothers and their unborn children.

For women who do not currently have diabetes, pregnancy brings the risk of gestational diabetes. Gestational diabetes develops in two per cent – five per cent of all pregnancies but disappears when pregnancy is complete. Women who have had gestational diabetes or have given birth to a baby weighing more than nine pounds are at an increased risk for developing type II diabetes later in life (Emberron, 2005).

According to Wanj, 2007, a significant per cent of children newly diagnosed with diabetes are negative for all autoantibodies with a marked increase in obesity associated autoantibody.

Obesity is the single most important risk factor for especially Type II diabetes. Between eighty and ninety per cent of people with diabetes were overweight that means they weigh at least 20 per cent more that the ideal body weight for their height build. United Kingdom Prospective Diabetes Study (UKPDS, 1998).

According to Debra Manzella, 2007, the number one risk factor for type II diabetes is obesity. The National Center for Health statistics states that 30 per cent of adults are obese, that is 60 million people. Greater weight means, a higher risk of insulin resistance, because fat interferes with the body’s ability to use insulin.

In a 16 year follow – up study 84,941 women, it was documented that 3300 new cases of type 2 diabetes were diagnosed from 1980 – 1996. Among these cases, body weight was the single most import predictor of diabetes (Bareett – Connor, 1996).

Central obesity is known to predispose individuals for insulin resistance. Abdominal fat is especially active hormonally, secreting a group of hormones called adipokines that may possibly Impair Glucose Tolerance. Obesity is found in approximately 55 per cent of patients diagnosed with type II diabetes (Eberhart, 2004).

Previously Type II Diabetes mellitus was regarded as a disease of middle aged and elderly people. It is true that Type II Diabetes mellitus is still more prevalent in adults but in recent decades the age of onset has decreased and Type II diabetes mellitus has been reported in adolescents and children (Lamisse, 2007).

Children and adolescents with Type II Diabetes mellitus may experience the micro and macro vascular complications of this disease at younger ages than individuals who develop diabetes in adulthood. Healthcare professionals are advised to perform the appropriate screening in children at risk for type II diabetes, diagnose the condition as early as possible and provide rigorous management of the diseases (Hannon, Rao , Arslanian, 2005).


According to Kjos, , Peters, Xiang, et al.,1995, the risk for type II diabetes increases with age. Half of all people diagnosed with diabetes are over the age 55.

The older the age, the greater the risk of type II diabetes. Even if an elderly person is thin, they still may be predisposed to get diabetes. As the age increases, the pancreas doesn’t pump insulin effectively and also the cells become more resistant to insulin.

The surgeon General’s Report on physical Activity and Health (USA, 1996) states that “a sedentary lifestyle is damaging to health and bears responsibility for the growing obesity problems.” Inactivity and being overweight go hand in hand towards a diagnosis of type II (Manzella, 2007).

According to Knowler, et al, (2002), between 25-33 per cent of patients with type II diabetes have their family members with diabetes. Having a first – degree relative with the disease poses a 40 per cent risk for developing diabetes. 

Gestational diabetes affects about four per cent of all pregnant women. It begins when hormones from the placenta make the mother insulin resistant. So these mothers are more prone to get gestational diabetes (Manzella, 2007).

About three – five per cent of pregnant women develop gestational diabetes, usually after 24-28 weeks of pregnancy. Women who develop gestational diabetes during pregnancy are at high risk for developing type II diabetes later in life United Kingdom Prospective Diabetes Study (UKPDS, 1998).

Smoking increases the risk for diabetes according 2006, smokers are more than twice as likely to develop diabetes as people who have never smoked. Another 2006 study found that exposure to second-hand cigarette smoke also increases the risk for diabetes in non-smokers.

B. Management of Diabetes Mellitus – Diet and life style modification
The success of the major Diabetes Mellitus prevention trials has impacted the way of approaching diabetes care. The American Dietetic Association has recommended that all overweight people, aged more than or equal to 45 years with prediabetes be considered potential candidates for diabetes prevention. Overweight younger individuals with prediabetes and other risk factors should be inducted into a diabetic prevention program (Dubois, and Bankauskaite, 2005).

Research has suggested that breastfeed decreased the risk, various factors are being studied, but no firm evidence has been found (Vittanen and Krip , 2003).

The importance of weight management as an essential non-pharmacological intervention in the treatment of Type II Diabetes. Recommendations are made for appropriate ways to manage weight and to measure that management (Boylan,  2007).

Obesity and Impaired Glucose Tolerance (IGT) are associated with a greater risk for a number of conditions, including insulin resistance, Diabetes mellitus, Hypertension, and cardio vascular disease. Life style changes can delay or prevent the development of Type II diabetes in patients with obesity and Impaired glucose to clearance (Suyer,  2007).

According to Howarth, 2007 Eating more than three times a day may play a role in overweight and obesity in both younger and older persons. 
A reduced satiety response to dietary fibre in addition to lower energy expenditure may potentially further contribute to weight gain in older persons. (Wandell, 2007).

High intake of alcohol among men was associated with increased risk of diabetes even when adjusting for other factors.
The use of Glycemic Index as a scientifically based tool when choosing carbohydrate containing foods to reduce Total Cholesterol, and low density lipoprotein concentration and to improve the overall metabolic control of diabetes (Opperman , Venter , Oosthuizen. , 2005).
The evidence from long-term clinical studies indicating the Utility of added fibres from various whole food sources will improve metabolic control in people with Type II diabetes (Walker, 2006).

The dietary intervention reducing the glycemic load is probably less effective in reducing the diabetes risk than a reduction of body fat. (Joost, 2006).

The per cent of body fat and waist hip ratio are the risk factors for diabetes even when Body Mass Index (BMI) is normal. Evolving dietary patterns with increase in more protein and meat consumption may also contribute to the deterioration of glucose metabolism (Ngugen, 2005).

C. Role of Ayurvedic herbs in controlling diabetes:
Ayurveda is a traditional holistic healing. Translated from Sanskrit, it means ‘the science of life’, ayur means “life” and Veda means “science”. Indian system which largely depends on plant  support to form major chunk of its medicine.

The ingestion of leaves of Nerium indicum (nerium) before a meal is known to effect the lowering of post prandial levels in Type II diabetics (Ishikawa , 2007).

Different herbal samples, definitely low the blood glucose within two weeks has been confirmed. Blood glucose values are brought down close to normal fasting level using herbal samples at a dose of 250 mg per kg body weight once, twice or thrice daily (Ethnopharmacol, 2003).

Few herbs such as Momordica charantia (bittermelon), Pterocarpus marsupium (Indian kino), and Trigonella foenum greacum (fenugreek), have been reported to be beneficial for treating type II diabetes (Kar, Choudhary, Bandyopadhyay, 2004).
Inula racemosa (pushkarmoola), Boerhaavia diffusa(Tar vine) and Ocimum sanctum (Tulsi) enihibited antiperoxidative, hypoglycemic and cortisol lowering activities. It is suggested that these three plant extracts may potentially corticosteroid induced diabetes mellitus (Gholap and Kar, 2004).
The Inorganic trace elements such as vanadium, zinc, chromium, copper, Iron, potassium, sodium, and nickel play an important role in the maintenance of normoglycemia by activating the beta-cells of the pancreas. The elemental composition in the leaves of four traditional medicinal plants [Murraya koenigi, (curry leaves), Mentha piperital(mint), Ocimum sanctum(tulsi) and Aegle marmelos (bael fruit)] widely used in the treatment of diabetes – related metabolic disorders (Marendhrakannan, 2005).

A study published in the journal of Ethno pharmacology in 1990 showed that after ingesting 400 milligrams of Gymnema sylvester (Gudmar) per day for 20 months, blood glucose levels in diabetic patients were significantly reduced.
Fenugreek seeds can have a favourable effect on blood sugar levels in diabetes. An article published in 1998 in the European Journal of Clinical Nutrition reported that fenugreek seeds can also have a positive effect on cholesterol and triglyceride levels very important in preventing cardiovascular complications from diabetes.

Ginkgo biloba (maiden hair tree) can helps to reduce diabetes. Recommended dosage is 40-80 milligrams three times a day.

Black cumin has been extremely studied for its nutritional value and biological activities. The black cumin oilseed had been shown to be anticancer, ant diabetic, antiradical and immunomodulator, ant microbial, anti-inflammatory, hepato protective and renal protective (Ramadan, 2007).

D. Role of Tulsi in Diabetes

Tulsi (Ocimum sanctum) popularly known as “The Holy Basil” is a sacred plant according to Hindu mythology. People in India worship this plant as it has tremendous medicinal properties. Regular use of leaves of this plant controls blood sugar levels very effectively. It is also useful in many types of cancers, urinal and bacterial infections, sore throat, cough and cold etc (Vijayasar, 1996).
The leaves of tulsi are specific for many fevers. During the rainy season, when malaria and dengue fever are widely prevalent, tender leaves, boiled with tea, act preventive against these diseases (Dubey, 2006).

Tulsi is important constituent of many ayurvedic cough syrups and expectorants. It helps to mobilize mucus in bronchitis and asthma. Water boiled with basil leaves can be taken as a drink in case of sore throat. This water can also be used as a gargle (www.planetayuveda.com).

The herb is useful in the treatment of respiratory system disorder. A decoction of the leaves, with honey and ginger is an effective remedy for bronchitis, asthma, influenza, cough and cold. A decoction of the leaves, cloves and common salt also gives immediate relief in case of influenza. They should be boiled in half a litre of water till only half the water is left.

The basil leaves shows a significant protection against stress. A healthy person can chew 12 leaves of basil, twice a day, to prevent stress.

The holy basil, Ocimum sanctum has been observed to decrease the fasting and post prandial blood and urinary glucose levels in Type II diabetic patients. The dried powder of these leaves also mildly reduced cholesterol level (Tiwari, 2002).

The effect of tulsi (Ocimum sanctum) powder supplementation on glycemic control, lipidaemic control, total amino acids and uronic acid was studied. All the patients were on hypoglycemic drugs. It shows (Tulsi) a significant lowering of blood glucose, glycated proteins, total amino acids and uronic acid (Rai , Ficn, Mani, 1997).

Sacred basil leaf was found to have both prophylactic action and be able to arrest the progress of cataract formation. Oxidative damage by free radicals is believed to be the major cause of cataracts, and sacred basil anti – cataract effect is undoubtedly closely associated with its antioxidant activity (Prajapathi et al., 2003).
Sacred basil has a long history of safe traditional use in India. Anti-fertility effects, including aborifacient and anti-spermatogenesis effects. The doses producing these effects are in the order of 1000 milligram per kilogram body weight or more daily, equivalent to a daily dose of 50 g or more in humans (Sabu and Kuttan, 2002).
Leaves of sanctum have been shown to possess hypoglycemic effects. The Ethanol (70%) extract of Ocimum sanctum leaves caused a significant reduction of blood glucose in normal, glucose fed hyperglycemic and strephozotocin – treated diabetic rats (Raj,1997).

Ocimum sanctum caused a significant decrease in fasting and post-prandial glucose. An ethanol extract of Ocimum sanctum was shown to reduce hyperglycemia (Vats et. al, 2002).
A comparison of blood sugar lowering activity of four important medicinal plants were carried out for Type II diabetes mellitus. The plant extracts decreased the Blood sugar level in varying degrees. Azadirachta indica, leaf extract was found to have the most potent blood sugar – lowering activity followed by Catharanthus ruse US, Gymnema sylvester and Ocimum sanctum (Chattopadhyay RR 1990).

Tulsi leaf powder has shown a significant reduction in fasting blood sugar, uronic acid, total amino acids, total cholesterol, triglyceride, phospholipids and total lipids. In liver, total cholesterol, triglyceride, and total lipids were significantly lowered. Total lipids were significantly reduced in kidney. In heart, a significant fall in total cholesterol and phospholipids was observed in the study. This shows the hypoglycemic and hypolipidemic effect of Tulsi powder (Choudhary, Bandyopadhyay 1996).

According to Jamil and Rao (2001), the effect of oral administration of 200 mg/kg body weight of the aqueous extract of Ocimum sanctum mixed with diet shows a significant reduction in fasting blood, serum lipid profit, Lipid Per Oxidation products (LPO) and improvement in glucose tolerance.

Basil leaves are dried and ground into a powder form. These medicines are very much useful for diseases like diabetes and blood pressure.
According to Gholap and Kar, (2004) Inula racemosa Boerhaavia and Ocimum sanctum exihibited antiperoxidative, hypoglycemic and cortisol lowering activities, it is suggested that these plants extracts may potentially regulate corticosteroids include diabetes mellitus.

METHODOLOGY 

III METHODOLOGY

The methodology followed for the study entitled “EFFECT OF OF TULSI (Ocimum sanctum) POWDER ON SELECTED TYPE II DIABETICS ”is discussed under the following headings:

A.
Selection of area and subjects.

B
Eliciting background information, life style and dietary pattern of the selected subjects.

C.
Study the medical history of the selected subjects.

D.
Assessment of nutritional status through anthropometric measurements.

E.
Supplementation of Tulsi for selected subjects.

F.
Study the hypoglycemic effect of Tulsi .

 A.SELECTION OF AREA AND SUBJECTS:

A total population of 115 ,male and female type II diabetics were selected from a reputed hospital namely G.Kuppusamy Naidu Memorial Hospital in Coimbatore.The hospital was selected because it had a well established diabetic unit and is frequented by patients in and around Coimbatore.

The subjects were selected using convenient sampling .A convenient sample refers to that fraction of the population being investigated which is selected neither by probability nor by judgement but by convenience (Gupta, 2005).
Type II diabetics are those in which the pancreas may no longer be able to produce enough insulin to keep a person’s blood sugar levels within a normal range (www.education.com).
Diabetics who were non-insulin dependent was the main criteria used to select the subjects. Fifteen diabetics who had fasting blood glucose within 200mg/dl and those who did not take tulsi or any other herb for controlling diabetes were selected to study the effect of tulsi on blood glucose level.
B. ELICITING BACKGROUND INFORMATION, LIFE STYLE AND DIETARY PATTERN OF THE SELECTED SUBJECTS:

The background information of all the selected subjects was elicited using a questionnaire (Appendix I). Questionnaires are those in which there are definite, concrete and pre-determined questions (Kothari, 2001).The back ground information such as age, occupation, education, composition of the family and total family income were elicited. The life style pattern of the subjects, like type of physical activity, smoking habits and alcohol consumption was elicited using the questionnaire.

The information on dietary pattern like the consumption pattern of food groups in the daily diet and consumption of beverages was elicited using an interview schedule (APPENDIX II). An interview schedule is defined as the method by which the interviewer asks the questions pertaining to the survey and collects the desired information (Gupta, 2005).

In order to know the various types of herbs used in day to day life by the target group, questions pertaining to the type of herb used for disease condition were elicited using the interview schedule.


The food and nutrient intake of the fifteen diabetics selected for administration (APPENDIX III) was elicited using the 24 hour recall method for three consecutive days. A 24 hour recall is a method of oral questionnaire diet survey, where a person is asked to recall everything eaten during previous 24 hours (Vinodhini and Pralhal, 2004).
C. STUDY THE MEDICAL HISTORY OF THE SELECTED SUBJECTS:


The medical history such as familial tendency for diabetes ,duration of the disease, complication if any and the type of treatment was elicited using the interview schedule for all the type II diabetics. (APPENDIX IV).

D. ASSESSMENT OF NUTRITIONAL STATUS THROUGH ANTHROPOMETRIC MEASUREMENTS.

Anthropometry is the measurement of body dimensions and is an indicator of nutritional status and hence height and weight of all the selected diabetics was recorded (APPENDIX – V)

a) HEIGHT:
Standing height was measured by making the subject stand straight against a wall and then making the highest point of the vertex on the wall (Plate I and II). The height was measured to the accuracy of 0.5 cm and recorded.

b) WEIGHT:
Weight of the subject was taken by making them to stand on the bathroom scale erect with head straight and the hands to the sides (Plate II). Weight was measured to the accuracy of 0.1kg and recorded. From the recorded height and weight of the subjects body mass index was calculated using the formula,




BMI = Weight (kg)
 








  Height (m2)
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RECORDING HEIGHT AND WEIGHT FOR A DIABETIC SUBJECT

PLATE I


Body Mass Index is a key tool for relating a person’s body weight to their height. The BMI is a person’s weight in kilograms (kg) divided by their height in meter (m2) (National Institute Of Health (NIH), 2000).
E.ADMINISTERING OF TULSI FOR SELECTED SUBJECTS:

Fifteen female type II diabetics were selected for the administration of  Tulsi powder (Plate III and IV). The criteria for selecting the female subjects  who were ainly based on the co- operation extended by the subjects did not consuming any other herbs and were on hypoglycemic drugs.


A control group was selected who comprised of 15 female type II diabetics in the same age group and were on hypo glycemic drugs. The control group was not given Tulsi powder and were used to compare the impact of selected herb namely Tulsi.


Five gram of Tulsi powder was supplemented daily to all the selected 15 female diabetics. The subjects were asked to consume the Tulsi powder with water every day in the night before meals. The Tulsi powder administration was given for a period of two months i.e. 60 days. The Tulsi powder was given in the form of sachets containing five grams of powder each and the subjects were requested to use one daily. Periodical visits by the investigator and phone calls were made to the selected subjects to ensure consistent intake of the herbal powder.
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TULSI (Ocimum Sanctum) PLANT AND POWDER

PLATE II

F. STUDY THE HYPOGLYCEMIC EFFECT OF TULSI


The impact of administration of tulsi powder was studied through the estimation of blood glucose level for all the 15 subjects. An initial blood glucose level before  administation and finally after administation was carried out using standard procedure (APPENDIX V). Both the fasting and post prandial blood glucose level was estimated for the experimental group and fasting and post prandial blood glucose was estimated for the control group.

  RESULTS AND DISCUSSION

RESULTS AND DISCUSSION


The results pertaining to the study entitled “EFFECT OF TULSI (OCIMUM SANCTUM) POWDER ON SELECTED TYPE II DIABETICS” is discussed under the following headings.

A. Details on background and lifestyle information of the selected subjects.
B. Dietary pattern and Anthropometric measurements of the selected subjects.
C. Details on medical history of the selected subjects.
D. Impact of Tulsi powder on the selected subjects.
A. DETAILS ON BACKGROUND AND LIFESTYLE INFORMATION OF THE SELECTED SUBJECTS

The background information elicited from the 115 selected subjects is discussed under the following tables.

Table I presents the age and gender distribution of the selected subjects

TABLE-I

AGE AND GENDER DISTRIBUTION OF THE SELECTED SUBJECTS

	                                      Diabetics N = 115

	Age (years)
	Males (n=51)
	Females (n=64)

	
	No
	per cent
	No
	per cent

	40 -45

46-50

51-55

56-60
	13

10

22

6
	25

20

43

12
	18

13

12

21
	28

20

19

33


According to Table-I, the age of the selected diabetics varied from 40-60 years. Among the total 115 diabetics selected for the study 44 per cent were males and 56 per cent were females. In the adult age group of 40-45 years, 25  per cent of males and 28 per cent of females were seen. 
Thirty three per cent of the female diabetics were in the age group of 56-60 years. This high percent among the female population may be attributed to the reason, that women in this age group are prone to diseases because of their menopause, while among the male diabetics only 12 per cent were present in this age group. On the other hand a high per cent of 43 was seen in the age group of 51-55 years for the male population.   

The type of family of the selected subjects is depicted in Table-II

TABLE-II

TYPE OF FAMILY OF THE SELECTED SUBJECTS

	                               Diabetics N = 115

	Type Of Family
	No
	per cent

	Joint 
Nuclear 
	27

88
	23

77


As Table II points out majority of the selected diabetics,  i.e. 88 per cent were in the nuclear family system. This high  per cent reiterates  that small family norms are very much popular in the present day living and joint family system is slowly fading away.

Table III presents the information regarding the educational qualification of the selected subjects.

TABLE – III

EDUCATIONAL QUALIFICATION OF THE SELECTED SUBJECTS

	                               Diabetics N = 115

	Educational Status
	Males (n=51)
	Females (n=64)

	
	No
	per cent
	No
	per cent

	Primary

High school

Higher.secondary school

Under Graduate
Post Graduate
School dropouts

	1

5

25

18
2
Nil


	2

10

49

35
4
Nil


	3

20

18

17
Nil

5

	5

31

28

27
Nil

8




The educational qualification of the selected subjects as shown in Table III points out that, there were no illiterates among the selected subjects. five (8 per cent) of the female subjects were dropouts from the middle school level. Thirty five per cent of the males had completed education till under graduate levels while it was only 27 per cent among the female population. Twenty nine per cent of the females had completed their higher secondary school education.

Next to under graduate level the highest educational status seen among the males was Higher Secondary School education, i.e. 49 per cent of males had completed their higher secondary school..

Table – IV gives the information regarding the occupational status of the selected subjects

TABLE –IV

OCCUPATIONAL STATUS OF THE SELECTED SUBJECTS

	                                    Diabetics N = 115

	Occupational Status
	Males(n=51)
	Females(n=64)

	
	No
	per cent 
	No
	per cent

	Agriculturists

Office goers

Business

Teaching

Engineer

Retired

House wives
	2

16

12

9

7

5

Nil
	4

31

24

17

14

10

Nil
	4

9

Nil

7

Nil

5

39
	6

14

Nil

11

Nil

8

61


Table IV presents the occupational status of the selected subjects and among the males, 24 per cent were involved in business, 17 per cent were in the teaching profession and 14 per cent were engineers.

Among  the female population 61 per cent were housewives which may be attributed  to the reason that a high per cent of females were seen in the age group of  56-60 years.

Family income of the selected subjects is shown in table V

TABLE – V

FAMILY INCOME OF THE SELECTED SUBJECTS

	                             Diabetics N = 115

	Income level (Rs)*
	No
	per cent

	Below 4500 (Low)

4500 – 7500 (Middle)

Above 7500 (High)


	9

24

82
	8

21

71





*HUDCO , 2004
The family income of the selected  subjects shows that 71 per cent were drawing an income of above Rs.7500 per month while only eight per cent obtained an income of  Rs.4500 per month.

Table VI describes the details on social habits of the selected male subjects:

TABLE VI

SOCIAL HABITS OF THE SELECTED MALE SUBJECTS

	Social Habits
	Males(n=21)

	
	No
	per cent

	Alcoholics

Smokers


	7

14


	33

67




Table VI shows that  only 41per cent of the male subjects had either the habit of alcohol consumption or smoking. Social habits like alcoholism and smoking are proven as  risk factors for diabetics mellitus and hence those habits have to be curtailed in the young age itself. The other habits like pan and tobacco chewing was completely absent in the selected subjects probably due to the reason that tobacco and pan have been banned by the government and are unavailable.
Table VII reveals the information about exercise pattern of the selected subjects
TABLE – VII

EXERCISE PATTERN OF THE SELECTED SUBJECTS

	Type of exercise
	Subjects (n=73)

	
	No
	per cent

	Walking

Jogging

Swimming

Cycling

Badminton


	68

Nil

Nil

3

2
	93

Nil

Nil

4

3


It was encouraging to note that more than 60 per cent of the selected subjects performed exercise. Among the exercise, walking was found to be very common, followed by cycling and badminton .Exercise has to be made a part of our everyday life in order to prevent life style disease.
According to Dhawan and Bray 1997, initiating healthy changes to life style constitutes one of the important pillars of treatment. Without a well-thought out plan of diet and exercise, any diabetic treatment plan is futile.

B. DIETARY PATTERN AND ANTHROPOMETRIC MEASUREMENTS OF THE SELECTED SUBJECTS 

Table VIII shows the food pattern of the selected subjects
TABLE – VIII

FOOD PATTERN OF THE SELECTED SUBJECTS

	                                     Diabetics N = 115

	Food Pattern
	No
	per cent

	Vegetarian

Non-Vegetarian

Ova-Vegetarian


	52

49

14
	45

43

12


The above Table VIII shows, vegetarianism  to be popular among the selected subjects i.e. 45 per cent as against 43 per cent of  non-vegetarians. The main reason given by the subjects is that after the onset of diabetes many had switched on to  vegetarianism from non-vegetarianism. Twelve per cent had the habits of eating eggs and avoiding other fleshy foods. 

Table IX represents the consumption of pattern of beverages by the selected subjects
TABLE – IX

CONSUMPTION PATTERN OF BEVERAGES BY THE SELECTED SUBJECTS

	Beverages*
	No
	per cent

	Coffee

Tea

Horlicks

Boost
	79

90

20

10


	69

78

17

9




* Multiple Response
Beverage consumption was found to be common among all the diabetics as shown in table IX. Proprietary drinks like horlicks and boost was also consumed by the considerable     per cent of subjects. 
Table X  and Figure I gives the information regarding the food intake pattern of the 15 females subjects who were selected for the administration
TABLE – X

FOOD INTAKE PATTERN OF THE SELECTED  FEMALE SUBJECTS 

	                                                               N = 15

	Food groups
	Mean Quantity (grams)

	Cereals

Pulses

Green leafy vegetables

Roots and tubers

Other vegetables

Fruits

Meat and poultry

Milk and milk product

Fats nuts and Oil seeds

Sugars and jiggery
	147

36

24

73

20

47

35

515

48

15


MEAN FOOD INTAKE PATTERN OF THE SELECTED FEMALE SUBJECTS
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FIGURE 1
The food intake pattern of the 15 subjects showed that 147 grams of cereals was consumed per day. The reason may be that the diabetics should restrict cereals in their diet because of the high carbohydrate content. The consumption of pulses and green leafy vegetables was very low, the quantity being 36 grams and 24 grams respectively.

On the contrary, the consumption of milk and milk products was high to the tune of 515 grams pointing out the need for adequate diet counselling in order to choose the right food in the right amounts to enable healthy body and a healthy lifestyle. Sugar and Jaggery was not completely avoided by the selected subjects either in their beverages or in the form of sweets and hence 15 grams of sugar and jaggery was noted.

According to Granfeldt and Bjorck, 2007, those who consume breakfast cereals daily may be upto 45 per cent less likely to develop type II diabetics than those who do not eat breakfast cereal at all.

According to Raun and  Knudsen, 2007, dietary fibre from green leafy vegetables helps to bring down blood sugar and cholesterol.

Dietary pattern characterized by higher dairy  intake, especially low-fat dairy intake, may lower the risk of type II diabetes mellitus (Vega, 2005).

Table XI deals the mean nutrient intake of the selected subjects

TABLE – XI

MEAN NUTRIENT INTAKE OF THE SELECTED SUBJECTS

	Nutrient
	Actual mean intake
	Deficit / Surplus

	Energy (kcal)

Carbohydrate (g)

Protein (g)

Fat (g)

Fiber (g)

Iron (mg)

Vitamin-A (µg)

Vitamin-C (mg)
	1557

228

39

47

17

10

1626

51
	-318

-161

-21

+27

-23

-30

-774
+11


The mean nutrient intake of the selected subjects showed that a mean calorie intake of 1557 k.cals was consumed followed by 228 grams of carbohydrate and 39 grams of protein. The intake of fibre was found to be very low i.e. 17 grams with a deficit of 33 grams every day. Fibre is one of the essential component in the dietary management of diabetics and a numerous studies have shown the hypoglycemic activity of fibre. Hence abundant quantity of green leafy vegetables have to be consumed in the daily diet. The fat intake was comparatively high probably due to the high intake of milk and milk products.
Table XII and Figure II shows the body mass index of the selected subjects:

TABLE-XII

BODY MASS INDEX OF THE SELECTED SUBJECTS
	Body Mass Index*
	Diabetics N = 115

	
	Males (n= 51)
	Females (n=64)

	
	No
	per cent
	No
	per cent

	Below18.5 (Underweight)

18.5 – 24.99 (Normal)

Above25(Over weight)

Above 30 (Obese)
	1

14

17

19
	2
27

34
37
	6

25

25

8
	9

39

39

13


* WHO Classification (2004)

The body mass index of the selected subjects shows that 37per cent (19) males were obese and 13 per cent of the females were obese. Subjects with normal body mass index were 27 per cent of males and 39 per cent females. Over weight was also found to be present among a considerable per cent of the selected diabetics. The per cent being 33 for males and 39 for females. These results point out that body weight maintenance which is an important disease management strategy has to be followed by the diabetics to prevent diabetic complication in later life.
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FIGURE II

B. DETAILS ON MEDICAL HISTORY OF THE SELECTED SUBJECTS:
Table XIII shows the history of diabetics of the selected subjects 

TABLE XIII

FAMILY HISTORY OF THE SELECTED SUBJECTS 
	Number of subjects N = 83

	Relationship
	Number
	per cent

	Mother

Father

Both

Grand parents
	20

24

18

16
	24
29
23
17


Among the total selected diabetics 32 subjects (28%) did not have familial tendency of the disease. Among those who responded that they had a family history of diabetes 29 per cent had the tendency towards the paternal side while 24 per cent had their mother suffering from diabetes. Twenty three per cent mentioned that they had both their parents diabetic. This shows that family history of diabetes is an important risk factor in the development of diabetes mellitus and genetically the offsprings have high chances of developing diabetes mellitus.

Table XIV explains the use of herbs by the selected subjects 
TABLE – XIV

HERBS USED BY THE SELECTED SUBJECTS

	Diabetics N = 16

	Herb
	Use
	No.

	Tulsi

Tulsi

Killanalli
	Cold

Ulcer

Jaundice
	10

1

5


The details of the usage of herbs by the selected subjects shows that the common ones used were Tulsi and killanalli. Tulsi was mainly used for cold and ulcer whereas killanalli was used by five subjects for treating jaundice. As seen from the table, Tulsi was not used for diabetic condition.
Table XV reveals the information about diabetic complications of the selected subjects:
TABLE – XV

DIABETIC COMPLICATIONS OF THE SELECTED SUBJECTS

	Diabetics N = 12

	Complications
	No

	Retinopathy

Hypertension

Cardiovascular diseases
	2

5

5


Only 12 selected diabetics had complications of diabetes among the selected 115. Regarding the complications of diabetics, five had problems of cardiovascular disease like tachycardia and  heart attack. Five had hypertension and two had problem of retinopathy. The other complications like neuropathy and nephropathy was absent.

D. IMPACT OF TULSI POWDER ON THE SELECTED SUBJECTS

Table XVI and figure III depicts the fasting blood glucose level value before and after administration of tulsi powder for the selected subjects
TABLE – XVI

FASTING BLOOD GLUCOSE LEVEL BEFORE AND AFTER ADMINISTRATION OF TULSI POWDER FOR THE SELECTED SUBJECTS
	Diabetics N=15
	t value

	Fasting Blood glucose level
	

	No
	Experimental group
	Control group
	

	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
	Before
	After
	143

147

155

128

146

184

161

179

138

204

177

148

177

217

158
	3.4611**


	
	200

155
152

150

186

143

184

153

147

162
142

145

175
167
187
	142

126
124

125

176

121

160

152

123

131
110

130

146
141
172
	
	


The impact of the tulsi powder on the fasting blood glucose levels show that there was a significant reduction at 1 per cent level after administration of tulsi powder .The mean fasting blood glucose values before and after administratin of tulsi powder for the experimental group and control group is depicted group is depicted. The control group recorded a fasting blood glucose level ranging from 143-217 mg/dl.

MEAN FASTING BLOOD GLUCOSE LEVELS BEFORE AND AFTER ADMINISTRATION OF TULSI POWDER FOR THE SELECTED SUBJECTS
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FIGURE III

Table XVII and figure IV show the post prandial blood glucose levels before and after administrations of tulsi powder for the selected subjects
TABLE – XVII

POST PRANDIAL BLOOD GLUCOSE LEVELS BEFORE AND AFTER ADMINISTRATION OF TULSI POWDER FOR THE SELECTED SUBJECTS

	Diabetics N=15
	t value

	Post prandial Blood glucose level
	

	No
	Experimental groups
	Control groups

290

197

203

172

197

165

210

260

251

192

216

199

267

296

302
	

	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
	Before
	After
	
	3.3987**

	
	280

170

192

176

280

210

234

201

179

192

203

197

182

189

257
	279

181

200

161

250

176

257

162

180

161

186

181

195

199
267
	
	



The impact of the Tulsi Powder on the post prandial blood glucose levels showed that there was a significant reduction at 1 per cent. The mean post prandial blood glucose values before and after administratin of tulsi powder for the experimental group and control group is depicted group is depicted The post prandial blood glucose levels showed a higher level for three subjects, the difference ranging from eight to ten mg/dl after the administration of tulsi powder. The control group show a post prandial blood glucose level ranging from 165 mg/dl to 302 mg/dl.


Leaves of tulsi have been shown to possess hypoglycemic effects. The Ethanol (70%) extract of Ocimum sanctum leaves caused a significant reduction of blood glucose in normal. (Raj, 1997).

MEAN POST PRANDIAL BLOOD GLUCOSE LEVELS BEFORE AND AFTER ADMINISTRATION OF TULSI POWDER FOR THE SELECTED SUBJECTS
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FIGURE IV
SUMMARY AND CONCLUSION

V SUMMARY AND CONCLUSION
Diabetes mellitus is a lifestyle disease which is escalating very rapidly. Poor lifestyle, sedentary action and faulty dietary pattern are some of the major risk factors. Prevention of diabetes mellitus is crucial in the present day to avoid the rise in the number of diabetes.

The effect of tulsi (Ocimum sanctum) powder on diabetes mellitus was carried out with the objectives to study the background information and medical history of the type II diabetics, assess the nutritional status, administer tulsi powder to the selected diabetics and to find out the impact of tulsi powder on blood glucose levels of the selected subjects.

A total population of 115 male and female, type II diabetics were selected for the study. The background information such as age, occupation, education, composition of the family, total family income, the dietary pattern such as consumption pattern of food groups, consumption of beverages, medical history were elicited through questionnaire and interview schedule.Using standard procedures the anthropometric measurement were recorded. Fifteen female type II diabetics were selected for the administration of tulsi powder.

A control group was also selected comprising of 15 female type II diabetics, who were not given  tulsi powder. Tulsi powder was given for 60 days in the form of sachets containing five grams of powder each. The intake of tulsi powder was advised to be taken everyday in the night with water before meals.

The outcome of the results are summarized and presented below:
· Among the total 115 diabetics selected for the study 44 per cent were males and 56 per cent were females. Thirty three per cent female diabetics were in the age group of 56-60 years, while only 12 per cent were present in this group among the male diabetics.
· Majority of the selected subjects i.e 88 per cent were in the nuclear family system.
· Thirty five per cent of the males and 27 per cent of the females had completed their under graduation.

· Among the male subjects 24 per cent were involved in business, 18 per cent were in the teaching profession and 14 per cent were engineers.
· A high per cent (61 per cent) of females were housewives.
· Seventy one per cent of the subjects belonged to a high income family, drawing an income of above Rs. 7500 per month.
· Forty one per cent of the male subjects had either the habit of alcohol consumption or smoking.
· None of the subjects had the habit of tobacco or pan chewing.
· Among the selected subjects 60 per cent performed exercise.
· Forty five per cent of the selected subjects were vegetarians and 43 per cent were non- vegetarians.
· Beverage consumption was 78 per cent among the selected subjects.
· A considerable per cent (26 per cent) of the subjects consumed proprietory drinks.
· The cereal consumption of the 15 diabetics selected for the administration of tulsi powder was less i.e. 147 grams.
· The intake of green leafy vegetables and pulses seemed to be very low (24 grams and 36 grams).
· The consumption of milk was high (515 g / day) when compared to that of the normal recommended dietary allowance.
· Sugars and jaggery was not completely avoided by the selected subjects. They were consuming 15 grams per day.
· The mean nutrient intake of all the nutrients was less except fat. The fat consumed per day was 47 grams.
· Among the 115 subjects, 13 per cent of females and 37 per cent of males were obese.
· Twenty seven per cent, 39 per cent of males and females were in the normal weight category .
· Among the total selected diabetics 32 (28 per cent) subjects did not have familial tendency of the disease.
· Twenty on per cent had the tendency towards the paternal side and 17 per cent towards the maternal side.
· Sixteen per cent mentioned that both their parents were diabetics.
· Among the subjects, tulsi was more commonly used for cold. Five per cent of the subjects used killanalli for jaundice.
· Two subjects (16 per cent) were suffering from retinopathy.
· Five subjects were suffering from other complications like cardiovascular disease and hypertension.
· Administering tulsi powder to the selected 15 subjects showed a decreased level of fasting blood glucose in with a significant reduction at 1% level.
· Administering tulsi powder to the selected 15 subjects showed a decreased level of blood glucose in the post prandial state. 
CONCLUSION


The traditional holistic healing by herbal medicines has long been in practice from ancient times. Tulsi, the holy basil plant which can be easily grown in the gardens and backyards has a lot of remedies to offer. The hypoglycemic effect of tulsi is well established and is also supported by the present study and emphasizes the fact that man can learn and earn health and goodness  from nature.
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APPENDIX-I

INTERVIEW SCHEDULE TO ELICIT BACKGROUND IN FORMATION FROM    THE SELECTED TYPE II DIABETICS

1. NAME



:

 2.ADDRESS


:

 3.AGE



:

 4.SEX



:  MALE / FEMALE

 5.OCCUPATION


:

6. TYPE OF FAMILY

: JOINT / NUCLEAR 

 7.COMPOSITION OF THE FAMILY

	S.NO
	NAME
	AGE
	EDUCATION
	OCCUPATION

	
	
	
	
	


 8.TOTAL FAMILY INCOME PER MONTH:
APPENDIX-II

INTERVIEW SCHEDULE TO ELICIT DETAILS REGARDING DIETARY AND LIFE STYLE PATTERN

1. DO YOU HAVE THE HABIT OF DOING REGULAR PHYSICAL
      EXERCISE?            

            YES/NO

            IF YES, TYPE OF EXERCISE……………
	TYPES
	DURATION(hrs)
	FREQUENCY



	WALKING 

JOGGING

SWIMMING

CYCLING

RUNNING

ANY OTHER

1.

2.

3.


	
	


2.DO YOU HAVE THE HABIT OF DRINKING ALCOHOL?       YES/NO

    IF YES,
    HABITUALLY          WEEKLY ONCE       WEEKLY TWICE       DAILY

3.DO YOU HAVE THE HABIT OF SMOKING?               YES/NO

   IF YES,

   NO. OF CIGARETTES PER DAY:

4.OTHER HABITS:

    TOBACCO        -   YES/NO

    PAN MASALA -    YES/NO
DIETARY PATERN:

 5.ARE YOU A 

VEGETARIAN
NON VEGETARIAN 
OVA -VEGETARIAN      

6. CONSUMPTION OF BEVERAGES:

	ITEMS
	QUANTITY  (GRAMS)
	FREQUENCY



	BEVERAGES
1.

2.
HEALTH DRINKS

1. HORLICKS

2. COMPLAN

3. BOOST

4. VIVA

	
	


APPENDIX III

24 HOUR RECALL SURVEY FORM

             24 HOUR RECALL METHOD

	
	Day-1 
	Day-2
	Day-3

	
	QUANTITY
	QUANTITY
	QUANTITY

	
	NOS/GRAMS
	NOS/GRAMS
	NOS/GRAMS

	Early morning
	
	
	

	Break fast
	
	
	

	Lunch 
	
	
	

	Tea  
	
	
	

	Dinner
	
	
	

	bed time


	
	
	


APPENDIX-IV

INTERVIEW SCHEDULE TO ELICIT MEDICAL HISTORY OF THE SELECTED TYPE II DIABETICS

1. HISTORY OF DIABETES IN THE FAMILY:     YES                           NO

IF YES 

MOTHER                   FATHER         BOTH               GRAND PARENTS

2. ARE YOU SUFFERING FROM ANY OTHER COMPLICATIONS                                                                                                                                                                                 


RETINOPATHY                                             YES                      NO      

NEUROPATHY                                              YES                      NO         

NEPHROPATHY                                            YES                      NO      
HYPERTENSION                                           YES                      NO     
CARDIOVASCULAR DISEASES                 YES                      NO 
 3. DO YOU USE HERBAL TREATMENT FOR ANY COMMON AILMENTS 

    YES / NO
    IF YES, PURPOSE OF USE……………………………….
4..DO YOU USE TULSI FOR CONTROLLING YOUR BLOOD SUGAR LEVEL.

YES/NO

5.IF YES, WHAT IS THE DURATION OF USE:

  6. IN WHAT FORM DO YOU USE TULSI:

APPENDIX-V

ANTHROPOMETRIC MEASUREMENT ANDBLOOD GLUCOSE FOR THE SELECTED TYPE II DIABETICS

ANTHROPOMETRY:

 1. WEIGHT IN KILOGRAMS
(cm)
:

 2. HEIGHT IN CENTI METERS
(kg)
:

 3. BODY MASS INDEX              (BMI)
:
BLOOD GLUCOSE LEVELS:
	NAME OF THE DIABETICS 
	BLOOD GLUCOSE mg/dl
	BEFORE
	AFTER

	
	FASTING

POST PRANDIAL


	
	


APPENDIX VI

ESTIMATION OF GLUCOSE IN BLOOD(FOLIN WU)
AIM:


To estimate the amount of glucose present in blood.
PRINCIPLE:


Blood is deproteinised and heated with alkaline copper reagent in Folin wu tubes and heated. The cupric oxide formed is treated with acid molybdate solution, when a blue color was got, the colour was compared with the standard calorimetrically at 660nm.
REAGENTS:
1. SODIUM TUNGSTATE – 10 per cent


Dissolve 10g of sodium tungstate in 100ml of distilled water.
2. PHOSPHOMOLYBDIC ACID:


Dissolved 35gm of molybdic acid, 15gm of sodium tungstate in 200ml of 10 per cent sodium hydroxide and 200ml of water boiled to remove ammonia present in molybdic acid .This usually takes 30-40 minutes cooled transferred with washing to a 500ml standard flask then added 125 ml phosphoric acid and made up to 500ml with water.
3. ALKALINE COPPER SULPHATE SOLUTION:

Dissolve 40 gm anhydrous sodium carbonate in about 400ml of water into 1 liter of standard flask. To that added 7.5gm of tartaric acid and when the later has dissolved added 4.5gm of crystalline cuprous sulphate previously dissolved in 500ml of water and made up to 1 liter.
4. STOCK STANDARD:


Dissolved 200mg of glucose in standard benzoic acid is made up to 100ml 
5. WORKING STANDARD: 

10ml of stock standard was distilled in 100 ml standard flask with distilled water. one ml of this solution which contain 200mg of glucose.

PROCEDURE:


Take 3-4 ml of distilled water and 0.2 ml of blood 2 ml of 2/3N sulphuric acid and then add 0.2 ml of sodium tungstate solution kept for 20 minutes and centrifuged. Pipette out 2ml of the supernatent into the folin –wu-tube 0.2-1ml of standard glucose was taken in series of folin wu tube corresponded to milligram values 40,80,120,160 and 200 respectively. Heated the tubes in boiling water bath for 8 minutes, cooled and then added 2ml of phosphomolybdic acid reagent, cooled, mixed and made up to 12.5ml with distilled water. The blue color developed was read in a calorimeter at 660nm.
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