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INTRODUCT ION 



I INTRODUCTIcTh1 

Diabetes melt itos can be characterized as an 

insufficiency of insulin relative to the requirement of the 

tissues for this hormons (David Martin jj &&*,, 1981) it 

is a disorder of the carbohydrate metabolism and is 

manifested by elevated blood glucose levels (hyperglycemia) 

and glycosuria and may be acctpanied by changes in fat 

metabolism. 

Diabetes is a colossal health problem. it is 

global in distribution and affects every race except some 

tribes in South America and to a lesser extent the Eskimos. 

It is estimated that in India 10 million people are knovn 

to have diabetes and yet another 10 million having diabetes 

but not kniing about it (Viewanathan, 1981) • According 

to a survey at four centres made by the Indian Council of 

Medical Research, the average incidence of diabetes is 

2.1 per cent in the cities and 1.5 per cent in villages. 

Every year the number of diabetics is increasing by 6.25 

per cent in Western Countries and India will be no exception 

to it as longity in India is also increasing fast every 

decade (Ajgaonkar, 19821. 

In the tropics, pcu14  rily males are affected more 

in contrast to the prevalence in females in developed 



countries i.e. in temperate zones (Bajaj, 1982). 

Diabetes may be discovered by all of the classical 

sympt*ns which are glycosuria, thirst, polydipsia, 

polyuria, nocturia, tiredness, loss of weight, delayed 

healing of wounds, failing strength, electrolyte imbalance, 
white marks on clothing, prurtus vulvae or balanitis, 

As per the yard stick, control of auger level 
in blood is control of diabetes (Simba, 1980) • Three ispor. 

tent factors that contributes to the effectiveness of good 

control are medication, diet and exercise. All things 

being equal the diabetic who knows the most about his 

disease lives the longest. This means that education is 
the foundation stone on which the control of diabetes depends 

and we can go a step further and say that without clear and 
proper instruction, the medical treatment of diabetes may 

not be effective (Memon, 1982). 

Management of diabetes has been revoluatiored by 

the discovery of insulin in 1921. The mortality because 

of ketacidosis and infection has declined remarkably. Insulin 
is still the best tool available against diabetes, 

In milder cases oral hypoglycemia agents are a 

good substitute for insulin, on account of convenience of 

2 
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administration. But there are studies which 1s4icate 

oral drugs in some complications and mortality in diabetics. 

Hence oral hypoglycemic agents have been used dirninishingly 

because of their contribution to the rare but often lethal 

condition of lactic acidosis (Cohen ., 1976), 

some of the unpleasantness and side effects of 

insulin therapy are, insulin shock, insulin lipodystrcphy, 

insulin allergy, insulin resistance and hypoglyceemis. To 

ameliorate the harmful effects of insulin therapy and oral 

hypoglycemia agents, there has been and eternal search for 

simpler, cheep, locally available and relatively nontoxic 

remedies from natural sources in the treatment of diabetes. 

In the recent past, phaxmacognostic class i2ication 

of indigenous plants in relation to therapeutic application 

in diabetes and other clinical disorders have been compled. 

The practitioners in Indian systus of medicinthave been 

using the plant materials and claiming success in the treat 

ment of human diabetes even today. This is begeuse a drug 

fr a herbal source would have ready acceptability to the 

masses as it will suit the ;sycholoqy of the people at 

large (Mukerjee, 1981). 
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More than 2000 plants have been screened for their 

blood sugar lowering activity, out of these, mt degree 

of blood sugar lowering activity was found with gzr=L 

cwaini (seed), Ocainia gndi (rOOt) and Quercus Iancea 

folia (bark) • in normal and experimental models. 

A study by Gin • (1979) has proved the 

efficiency of Mçøordlca OLaX6ag.LMS in lowering blood glucose 

level in diabetics. Another investigation by Gin 

(1981) demonstrated the hypoglycemic effect of ginger in 

alloxanised rats, A recent study by GinAl,*  (1983) 

has shown that jamiun seed extract is affective in lowering 

blood glucose in alloxan induced diabetic rats. 

01 
According to Dhar , (1968) Tulsi 

sanctin Linn) of family Labiatas has hypoglycemic action 

But the actual degree of lowening° 1ood sugar level has 

not been reported0  Hence the present study has been taken 

up to determine quantitatively the effect of Tulsi on blood 

sugar level. 
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U REVIEW OP LITERATURE 

The review  of literature is discussed under the  

following headings' 

A) Definition of Diabetes Mellitue 

8) History of Diabetes 

Prevalence of Diabetes 

Astiology of Diabetes 

2. Heredity 

2. Age 

3, Sax 

Obesity 

Infections 

Stress 

Diet 

8o, Viruses 

9. Drugs and Medication 

20, Auto Ininunity 

11. Trace Elements 

22, Hormones 

1.) Growth Hormone 

Thyroid Hormone 

Mx*nal ins 

kctrenocortical Hormones 

13. Pregnancy 
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) Classification of Diabetes 

1) ClassIfied into two grows 

Primary#  Idiopathic or essential diabetes 

Secondary diabetes 

2) Revised classification 

Insulin dependent diabetes mellitus or 

Type I 

Non.kinsulin dependent diabetes mellitus or 

Type U 

a) Secondary diabetes mellitus 

P) Syr*ts of Diabetes 

0) Physiological changes in Diabetes mellitus 

H) I3iochemical changes in diabetes mellitus 

I) Metabolic abnormalities in Diabetes mellitus 

Carbohydrate metabolism 

Pat metabolism 

a) Protein metabolism 

J) Co,lications of Diabetes 

Diabetic Ketoacdoeis 

Diabetic Retinopathy 

Diabetes and sexual dysfunction 

Diabetic nephropathy 

Kidney and urinary tract infections 



Diabetes and tuberculosis 

Diabetic neuropathy 

Visceral neuropathy 

Diabetes and cardio vascular disease 

Manageuant of diabetes mellitus 

Primary prevention 

) Genetic Counselling 

b) Diet control 

Secondary Prevention 

Case detection 

Maintenance of Body weight 

a) Control of infections 

L) *reatment of Diabetes  

Dietary treatment 

Exercise 

Education 

Medication 

Insulin therapy 

1) Ner Insulins 

ii) Dangers of insulin therapy 

Oral drug therapy 

K) Indigenous drugs in the treatment of diabotee 

7 



N) Tu2.asi in the treatment of diabetes 

Constituents of tulasi 

Action and uses of tulasi 

Diabetes melUtus ca*aonly known as diabetes is 

a disorder of the carbohydrate metabolism resulting in high  

blood sugar level and the presence of it in urine (Simba, 

1982) • It is well known that diabetes is caused due to 

the deficiency of the available hypoglyc1c hormone 

insulin in the metabolic tissues (Rkrishnan g 1980). 

Diabetes se].litus constitutes a genetically and 

clinically heterogeneous group of disorder which share 

glucose intolerance as a cormton factor (Thirumoortii jaer  

1983). 

d!1,2jfl 

Diabetes is as old as humanity. The earliest 

reference is in the EMU= papers by Ebers Pyrua in 

1500 B.C. The" is a detailed description of diabetes, 

dietary advice and exercise in Ayurvedic texts by Charaka. 

Arabic phyiiciane also knew about this meladyLTalwalkar, 981). 

The word *DiabetesN (to flow through) was coined by the 
Greek Physician Aeretasue in the first century AND. (Gupta 

0 
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21 , 1981) • The Indian Physician 3ushruta (about 500 A.D.) 

described the disease as 'MadhuuhaM (passing honey urine) 

with syntoms of thirst#  foul breath1  voracious appetite 

and languor (Park & Park, 1976). 

Diabetes in onc of tba leading cisss of death in 

the d.e1oped countries. World wide population surveys for 
diabetes indicate that in urban socities 20 to 60 people per 
1000 or 2 6 per cent have diabetes (Park and Park, 1976) 

In India, the incidenc, of diabetes mellitus has been reported 
to be 2,2 per cent in DeLhi, 29 per cent in Bcinbay and 
11,3 per cent in Madras (Vakil, 2973) • Recently however, 
a multicentric study, Sponsored by the I.C.M.R, has revealed 
that the overall prevalence of diabetes in rural India, is 

1.5 per cent (Varying from 1.1 to 1.9 per cent in different 

parts of the country) (E3ansilal Vigg ,, 1981). 

Diabetes u1litus is an inortent health problezn 
in India with an overall prevalence of 3.8 per cent 

(huja. 1979). 

Although several contributing factors are known to 

be involved, the precise aetiology is still uncertain. A 
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ernary of som of the factors that might cause diabetes is 

as followsi 

1. Heredi 

Genetic factors have a definite role in the aetiology 

of diabetes. At least in one form of diabetes i.e. the 
maturity onset diabetes of young (t4o1) a precise mode of 

transmission has been sugçjes ted .attsrsa1 and rajans (195) 

have proposed that HOA)Y is transmitted as an autosomal 

dctninant disorder, 

The disease may epear at any age. The juvenile 
onot diabotes has ta bist incidence starting at age 
4 or 5 and ruachlxQ a peak in early adolescence, and the 

older onset diabetes has a high incidence after age 40 

(xrall, 1978). 

There are rather more young male diabetics than 

female, in middle age woin are more often affected In 

teuerate sones diabetes is more caimnonly seen in females 
while in idw tropica the rerss is trusoPregnancy and 

increasing parity rasy add to the likoithood of developing 
diabetes (steniey Davidon gj Al.* 1975). 



ObelLU  

Obesity and diabetes appear to be related in that 

over weight in associated with a deareasa in the activity 

of insulin in various tissues (eg,, fat and puscle cells). 

lailw2ft 

These may ua'sk latent diabetes. Staphylococcal 

infections Is particular are frequently associated with the 

development of clinical diabetes. 

Stress 

Stressful events have been shown to result in 

increased synathetic and peripheral borvous system activity 

and in increased plasma glucose (Luetznan 1983). 

Males have higher influence of the disease state than females, 

as the changes in acety]l, choline, histamine and cortisol 

are greater in males than in females (Pathak and Singh, 1983), 

Diet 

An interesting correlation exists between the types 

of food eaten and the onset of diabetes. A change in diet, 

particularly an increased consutian of refined carbohydrates 

causes increased incidence of diabetes. The use of fibre in 

11 



the diet has been suggested as a possible factor, since 

high fibre content decreases the incidence of diabetes. 

Viruse 

A variety of viruses possess the potential of 

damaging beta cells directly or triggering host's izanuns 

mechanism towards beta cell destruction. English 

scientists noted a relationship between a strain of viruses 

known as COXSJCXXE and diabetes in c*zildtab, Many Other 

viruses including measles, rubella, polio and cytomegalovirus 

can be incriminated indirectly in Sporadic cases of insulin 

dependant diabetes mellitus. There is only an isolated 

report of direct recov.zy of viruses from the pancreas of 

a child with insulin dependent diabetes ma11itu5 (Yoon - Ji - 

Won qt jj**  1979). 

Drugs and Medication 

Drugs, for example corticosteroida and thiazide 

divretice, may precipitate diabetes in those genetically 

susceptible. Toxins like DDT and Fluoride can cause 

hyperglycemia. 

AQ lUIflUfliZ 

Diabetes is known to be associated withmeny 

autoinmarns disorders, like Addison' a disease thyrotoxicosis 

12 



and pernicious an*emia. This ajtoiiamme mechanism may 

operate in concert with the genetic factors as determined 

by HLA antigens. 

13. Te Elements 

The most important trace element with a known 

relationship to diabetes and Vascular disease is chromium 

(Dorey, 1979) • Chromium is needed for sugar and fat 

metabolism in which insulin takes part (Schroeden, 1973). 

Zinc is necessary for insulin production and zinc deficiency 

may be a contributory factor to some diabetic states 

(Alexandsr 1979) • It has been observed that diabetics 

excrete increased amounts of zinc in their urine and that 

their plasma#  leucocyte  and erythrocyte zinc levels are 

reduced (Quarterinan j4qj A10 0  1972). 

12.  He 

Excessive amounts of grorth hormone (from the 

pLtuitary) will counteract the activity of insulin and may 

produce a diabetesu.like condition in addition to excess 

growth. 

This if administered to dogs, produces permanent 

13 
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diabetes and about 30 percent of patients with acroinegaly 

are diabetic. 

U) T2SU22!2! 

Thyroxine if given in excess aggrevates the 

diabetic state and sons patients with hyperthyroidiam show 

impaired glucose tolerance. 

!3! 

This raises blood glucose by increasing breakdown 

of liver glycogen and by supprossiM secretion of insulin. 

Adreno Cortial Hormones 

Cortisol and other cortico steroids raise the blood 

gucoee by increasing protein breakwn and by Lnhibiti.ng  

utilisatiun of glucose by peripheral tissues. 

13. EEs 

The Gestational diabetes refers to the hyperglycaemia 

whidi may occur temporarily during pregnancy in women with 

an inherited predisposition I Stanley Davidson 1975). 

E. Classification of Diabetes Me]l$.t* 

1. Diabetes mellitus can be broadly classified into 

two grows 



Eq 

Primary1  Idiopathic or Essential diabetes and 

secondary diabetes 

a) Primarr XdioathiC or Easentil D
_

iabetes
_*__ - _ 

Primary diabetes has been cla3siiod in to 4 sub 

groups depending on the degree of severity of the disease. 

poter.t4al Diabetic (Pre4iabetic) 

A subject with normal glucose tolerance test but 

with a fntily history of the cisease i.e.. one of the 

parents suffered from diabetes* 

A subject with a normal glucose tolerance test 

but who had a diabetic type of glucose tolerance curve 

under stress conditions such as after cortisone administration 

pregnancy or sever infection. 

AytmatiC Diabetic (Latent or Chemical Piabetici 

A subject with a diabetic glucose tolerance curve 

but, without synptoms of diabetes, 

Jer&MM çinica3 Diabetic [Overt Diabetic) 

The clinical diabetes mellitus can be divided into 

two groups. Juvenile on set type and adult or maturity 

onset type. 



I,L!1 -Ji1i! 

This condition usually develops during the first 

40 years of life in subjects of normel or less than 

normal body eiçftt.  Insulin administration is essential 

for their survivalt  as insulin secretion is very low. The 

cells soon become exhausted of insulin and the cells become 

atrophied resultinj in total diabetes mellitue. 

Tie condition usually develops in miUe aled 

or elderly subjects over 40 years of age who are often 

obese. This is a mild or moderate diabetes whIch can be 

controlled by diet or oral hypoglycemie drugs. Th p'.cells 

contain moderate amounts of insulin but the secretion of 

insulin is less than normal. 

b) Seoondar Diabetes 

Secondary diabetes has been claasiied as follows. 

Absolute insulin deficiency is due to pancretic 

destruction in chronic pancreatitie and pancreatic carcinoma 

or total panareatectony, 

16 



!c.encs of Znsuith 8ntaaoI4ats 

ir ;L 77 

excess glucocorticoid secretion (cushing' s syndrome) act 

as antagonists to insulin. 

Ithibit.on of insuUn Secretion 

Dt* to excess secretion of adrenalin and thyroxine 

whith4hthits instilin secretion by the p cells and promotes 

breakdown of liver glycxge  (8waxninathan 1933.). 

The criteria for diagnosis and class if ication of 

diabetes have been revised in the past ti-io  years, Only 

LiI ;i !T! 

Insulin dependent diabetes moilitue or type I 
(Devendre Sareen 2& glo 0  1932) 

Non-Lnauiin dependent diabetes znellitus or 

Type IX and 

Secondary diabetes mellitus (Chandalia. 3.982). 

The classical syztoma include g1ycoauia excessive 

urimtion (polyurie) great thirst, weigh loss da&pite a 

good apotite, polydisia, nocturia, tiredness, delayed 

11 
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healing of wounds, failing strength4  electrolyte Imbalance, 

white marks an clothing., prurit" vulvae or balanitie. in 

a&ation, in some instances there may he itching and 

infe*ctions of the genital is and the skin, eye syitc.us such 

as blurred or siisty vision, menstrual disorders, autpotenwe, 

o,ci,sional dehydration and 4iabetic coma (Lust, 3.979). 

There is excretion of large volumes of urine. upto 

5 to 6 litres of urine may be p5885d daily. A paleurine 

with a high specific gravity is characteristic of the 

condition, 

There is a decrease in the blood PR or in the acid 

bufrinj capacity of the blood btzffers. The plana v*Mw 
redues, and the blood pressure is lowered. in most severe* 

cases. ketcnemia (elevated blood ketone bodies) Xetonuria,, 

and acidoiis occurs (Lehninger, 1982) • The sense of taste 
can change in diabetes (eville colman, 1982). 

M 

The characteristic features of diabetes mallitus 

is a d1inined glucose tolerance with a raised blood 
sugar level, A study of Singh ., 1982 has shown thai 



diabetics exhibit increased level of blood urea. in 

severe cases of diabetes, ketonemia is present. It is 

observed that there is a raise in blood histamino in the 

case of diabetes (Shattacharya . 1932). 

Among the diabetics there is an increased rate of 

rdduction of pyruvate to lactate and herxe lactate level is 

increased, Elevated lactate abd pyruvate levels are shown 

in uncontrolled diabetes mellitus (Thiri1ai Kolundu 

Subxnénian &TA A1Q,V 

Disturbanco in lipid rxtabolia is an essential 

component of deranged metabolism in diabetes mallitus. 

Serzn cholesterol, triglyceride and free fatty acid levels 

were found to be significantly raised in patients of 

uncontrolled diabetes without ketosis as cc*ared to those 

of controlled diabetes (;eral 21 A.1,* 1980). 

Serum magnesium levels are found to be significantly 

hier in libetcs mel1itu (Chwdra 1981). 

Sex*a chromium, plasma bicarbonate, sodium chloride, 

inorganic phosphoms. levels are decreased, while cartone, 

potassium and loprotein levels are elevated. 



Gastric secretury functions are 1nown to be 

eEected in dtabotes. Jlectrolytea in gastric juice are 

said to be &tstuxed among diae4. (KhoDla &t Q.,  1983). 

Ceebrospiral fluid augar is increased csierb1y. 

Both glycosylated hemoglobin and glo.sy1a ted 

p1azma proteins were raised 2.'3 tius in di&e'ic casos#  

(Rastoi jj 1983) • IWper CO'4IbilitJ GE blood was 

demonstratable in diabetics by wy of increased stiddaegg 

of piatlets (Rishi qk A&,* 1903). 

Mcoprotoin level WUS £ounci to be incaacd. Zn 

uncontrol ld d ie3etes, the amount GE 213 &tposphoglyc,erate 

is rethiced bacaue of decreased çgLycolys.s, Gluadkinese 

decraacei and eythrojte •1yceraldezyde reducis e 

level is increased, Liver copper content is h.çjhr while 

zinc conteut is same*  

since diabetes iollitus is primarily due to 

defiaiecy in inilin production thc root.-1*11miof 

carbohydratos faU WrI proteina Is afactod as insulin is 

ass,iatjal J10t the utiliaation of glucose in the body, The 

characteristic findings of the disease arel 

20 



1) hyperglycemia 

ii) gLycosuria and 

LU) decreased glucose tolerance. The fasting blood 

glucose level may range from 120i.150mg/100m1 as against 

75'90 mg/200ml in normal persons*  

insulin ladc produces many fundamental changes in 

carbohydrate metabolism which leads to hyperglycemia 

Reduced entry and oxidation of glucose in muscle 

and other tissues 

Decreased formation o glycojen in liver 

Decreased s'jnthesis of fat from carbohydrates aud 

Lv) Ielease c4 glucose into blood from the increased 

break&'wn of glycogen in liver. 

Consequently the glucose leucl in the cells are low and are 

high in blood and extracellur fluids,. 

b) Fat Metabolism 

Since the tissues cannot oxidise sufficient 

quantities of glucose to meet the energy needs, the body 

has to use fats as a source of energy. Consequently eat 

from adipose tissue is mobilised on a large scale and passes 

21. 



as free fatty acids into the circulation. The concentra 

tion of free fatty acid and triglycerides in blood increases 

considerably. 

C) erot.in MetaboU.n 

Since the diabetic cannot meet the energy require, 

masts from the oxidation of glucose and fat, there is 

breakdown of tissue proteins leading to negative energy 

balance. The synthesis of tissue proteins from dietary 

proteins requires insulin. Since, insulin production is 

inadequate in diabetics, the synthesis of tissue proteins 

from dietary proteins does not take place. The concentrat 

ion of amino acids in blood and liver increases considerably 

The amino acids are deaminated in liver leading to the 

production of glucose from the keto acids by the process of 

gluconsogenesis, The urea produced is excreted in urine. 

Consequently diabetics need more protein (about 50 per cent 

more) than normal individuals (swaminathan, 1981). 

J • CosfDiaJtp 

Because the inCidence and prevalence of diabetes 

melU.tus increases with age, the elderly are the single 

largest group affected, and ave the greatest frequency of 

22 
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diabetic ccm91icati055 (Sergia Mather ., 1983). 

piabeUc Ketoaci4oss 

Diabetic ketoacidosis is usually characterised 

by hyperglycaemia, hyperketonaemia and a metabolic acidosia 

that can be attributed in major part to the elevated levels 

of ac4etoao.t.ate, acetone and ShydrcGcya.butyrate. It is 

now accepted that diabetic ketoacidosia is due to an 

absolute as relative deficiency in the insulin levels as 

couparsd to the levels of glucagon,, cortieoi., growth 

hormone and the catecholemines. 

Dçetiq &qtIrmt 

Diabetic retinopathy is one of the most challenging 

problems to opbthalmologists (ahatia qJ A&**  3981) • Diabetic 

retinal disorders can be classified into non proliferative 

and proliferative retiricpathy (Ronald Michels 3977), 

Lasr Photocogulation, vitrectcaiy endahoto 

coaulation, microsurgery and other intraocular surgical 

procedures have revolutionized the treatment of diabetic 

retinopathy and its cclications (Motilal Raichand, 1981), 

Diabetea and Sexual Dysfuliction - 

Syutoszs arising out of sexual dysfunctions are 

cassnon and very disturbing in diabetics, particularly in 
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male patient!. A*itononic and peripheral newopathtos and 

psychogenic abnormalities were the probable vauses for 

sexual dysfunctions observed in these diabetics 

., 1981). 

In men orgenogenic impotence can arise from 

diabetic neuropathy and in woman certain forms of vaginitis, 

and conequont dysparouniao  are diabetic in origin (Arthuz 

Kroenick & Stephen Podolaky, 1981). 

This My be ciued due to combination of coirlicatione 

resulting from peraistant prusence of albumen in the urine, 

puffnesm of the t, 1yperteriaion, anemia, kidney infection 

narrowing of kidney arteries thickening of the filtering 

membrane etc., 

On 1ong term basis, transplantation has proded 

higher survival rate better improvement in diabetic ratio. 

pathy and neuropathy and better rehabilitation than meintani. 

ance hemodialys is.- 

air 

It is a common observation that the clinical 

evidence of urinary tract infection and/'or basteruria are 



more frequent in diabetics than in nondiabetice. There is 

a high prevalence or renal parenchymel infection among 

diabetic patients. Various fungal and yeast infections 

involving the kidneys, ureters and bladder are ccxnznon among 

diabetics (3 in*a, 1982). 

Diabetes and ruberculosis 

Pulmonary tuberculosis is frequently associated with 

diabetes. It is assuned that hyperglycemia favours the 

growth and viability of tubercle bacilli and also lowers the 

resistance to infection (Thin ,, 1980). 

iabetiq Neurcw,athy 

Diabetic neuropathy may be caused by an inairment 

of myoinositol matabolian in the nerves. Myoinositol 

supplements in diet may iiçrove nerve conduction velocity in 

diabetic neuropathy. The most serious ccilication o 

neuropathy in the elderly diabetic patient is bypoesthesia 

affecting the lower extremities (Marvin Levin, 1983). 

Ephedrine markedly reduced neuropathic osdema in insulin 

dependent diabeties (Edmonds etal., 1983). 
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This occurs frequently in the organs U.ke, ye 

bladder, bott*n and joints of the foot, small intestine and 

many other organs. 

The cardiovascular systsm is invariably involved in 

diabetes sooner or later, irrespective of the quality of 

control of the diabetic process (Chhetrt, 1981) • Myocerdial 

infarction, sudden death, d10bUng angina pectoris and 

congestive heart failure apparently occur with a greater 

&ewrity in diabetics and at an earl ier age than in non.. 

diabetics. 

Arteriosclerosis affect the large blood vessels 

partiailarly the aorta and the maj or arteries that conduct 

blood to the hands, legs, lungs, abdoman, heart, kidneys 

and the nervous syetit. AtheroscLerosis of cerebral vessels 

and hyperglycaemia are thought to be involved in the pro.. 

mature intellectual deterioration which occurs in some 

diabsti$s (Jones ,, 1983) • In diabetic patients with 

defective cardiac inevetion, diarrhoea was very cotanon 

(chadda ez Ale# 1981). 
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K. Management of Diabetes MeUitu 

1. Primary Prevention 

a 9.r*c we1lir 

Accurate counselling advise is i1Toasible as long as 

the mode of inheritaxice of htunan diabetes msllitui is un 

known. The calculated risk for diabetic offsprings of 

conjugal diabetics is 2,9 times that of those Who have only 

one diabetic parent. The gene is prevalent in the popula 

tion, and the majority of individuals develop diabetes 

after the petiod of child bearing (Krall0  11970). 

b) Diet Contro3, 

The role of diet in the managetent of diabetes 

mellitus has been known since antiguity. In the 20th century 

prior to discovery of insulin, the treatment of diabetes 

mellitus included intermittent faatihg, undernutrition and 

carbohydrate restriction (viawanathan 1978) 

A restricted c&lorie, high carbohydrate diet, rich 

in polyseocharides and fibre content is more effective in 

controlling diabetes than the western type of diet rich in 

monosaccharides and lc*, fibre content (I.C.M.R,, Annual 

Report, 1980), 



Addition of non.digestthle fibre such as pectin, 

whole wheat bran, or guar gt*n to food inrovee glucose 

tolerame in diabetics (Tarun Ray and Kathi Manseli, 1983). 

2 • 5eco Prenti9fl 

Ajthouh the laboratory diagnosis of diabetes rests 

on the findings of an elevated blood glucose level, a number 

of factors must be taken into account in assessing the 

findings. The beet screening teat is the fasting glucose 

lovel and/or a two hour post prandial blood seWle.  The 

urine glucose level is useful only as a preliminary screen 

to pin point those who may need a blood glucose daterminam.  

tion. 

By cotanon agreement, the most sensitive diagnostic 

method is the standard glucose tolerance teat (QTT) with 

the oral glucose tolerance test being as sensitive as the 

intravenous (Thc*uas Flood, 1979) The evaluation of the sum 

of all the values during the (fL'T bozever, appears to be the 

best method for the diagnosis of diabetes mellitus (Mehta 

£11.0 1983). 



The diabetic shzld attain and maintain an appro. 

priete body weight*  The main measure to be taken is to 

prevont obesity d to treat obesity when it is already 

present. The diabetic should maintain his body weight at 

5 per cent below his ideal weight (Pntia,, 1975). 

Diabetics are nore eusceptiblc to infectio, than 

not diabetics, 3tudies on host d3f0n5e nethariir ivw poorly 

cortrol1ed diabetics irLcate that the proEotrnd defect in 
those defen.41ates priwarily to po1ymor,horlear toukocy. 
teunction with depressed chemotaxis and phaocytoeis. 
Call mediated irsuunity, articularly in the poorly controlled 

diabetic, has also been found to be izaired (Purnencu Sen 

and Donald Louxia,, 1963). 

The ideal treatment for diabetes would aflov the 

patient to remain not only "UN tree but in good health 

with a normal metabolic state and to escape the long term 
ccrzlications. 

LIA 



Dietar Treatment 

Optimal control or diab*tes me].litus at any stage 

is possible only with optimal dietary control. 

The diet for the unstable &tabetic follows conven 

tional Unes. It is designed to provide an adequate supply 

of minerals and vitamins and a sufficient number of caleries, 

supplied as protein, carbohydrate and fat. New dietary 

recamnendati one for diabetic* suggest increasing the 

proportion of dietary carbohydrate toover 50 per cent of 

food energy, taking this carbohydrate in the form of fibre 

rich foods to delay glucose absorption and restricting fat, 

including partly replacing saturated fats wit' polyunaatiui 

urates (Harry Keen, 1982), 

&MMigg  

Regular exercise is an absolute necessity and 

crniplimentary to medication and di*t regime. Exercise is 

known to facilitate glucose transport in the muscle and 

other tissues, even in the presence of very low levels of 

circulating insulin (siddharthshah and Sheilesh 7ain,. 1982). 

Exercise should not be taken at the peek action of the 
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insulin used, tis will precipitate hypoglycemia 

(kjgaonkar, 1982) , Nor should severe exercise be takn 

without insulin tt will cause acidosis and even coma. 

Exercise to be effective needs insulin either endogsnous or 

exogenous. 

Education has an important role to play in the 

management of diabetes (Arbind Mtflcr, 1980) 0  The diabetic 
has to be well informed about hs disease and therapy so 

that he requires the help of a professional physician only 

rarely. 

More over education for a diabetic is a oontiri' us 

process for the siirpie reason that the disease is life long, 

4. 4ediçation 

Medication in the case of diabetes treatment fails 

under two major types namely, oral drugs aid insulin 

inj actions • The medication not only takes care of the 

iu*nodiate correction and control of the metabolic disorders, 

it is also aimed at prevention of chronic vascular disorders 
(81utha, 1980). 



Insulin TheraDX 

Insulin has only recetly become available in 1922, 

for the treatment of diabetes mellitus in human patients, 

as a result of the j oin investigations in Toronto, Canada 

of Banting and Coworkers (Young, 1983). 

Insulin is prescribed for patients if diet therapy 

fails, if oral antidiabetic agents are ineffectiv€ or if 

the clinical features izAJ.cate probable failure of oral 

drugs. 

Insulin is a protein extracted fr the pancreas of 

animals and is packaged in Crystalline form. Insulin 

preparations are classified as having short, intermediate 

and prolonged onset and duration of action (Michael 

Brownlse, 1979), 

Nower Insulins 

Using physical and biochemical methods both the 

crystallized beef and pork insulins have been purified and 

four different types of such insulins are availebies 

Mono Cononent Insulin 

Single Caonsnt Insulin 

Single Species Insulin 

Rare Zamninogenic Insulin. 
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All these insulins have been shown to be the 

purest form of insulin available and have very little antt 

body producing capacity in anitmals and in hturan (Bansal, 19e0). 

it) Dangers of Insulin Ther, 

The follc.tng are the dangers of insulin therapys 

1) Hypoglycemia (2) Insulin Allergy (3) Insulin Lipo 

Dystrophy (4) Insulin Presbyapie (5) Insulin N.urcpathy and 

(6) Obesity (Gupta It Al,# 1981). 

These are generally prescribed for mild maturity 
onset type of diabetes, Oral drugs are not prescribed for 

Juvenile cases, 

Many such ibral hypoglycemia drugs are in use in 

India and a few examples are tolbutamide, glibenciwnide, 

chloroprcpainide phenformin, metformin and glipizide. 

There are reports of untoward hepatic hernatologic 
gastrointestinal, dermetologic and metablic effects of the" 
drugs, but these occur very rarely in carefully monitored 

patients0  Hypoglycemia, the most serious cclication, is 

notrequent (Charles kilo, 1979). 
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Xi a&Ution to the oral ati4iabotic drugs, indiGion-

otis drugs are used in the tceatant of diabetes. The 

advantage of indigenousdrugs is that it is safe, siarle, 

relatively nontoxie and effective. This system also advoss 

cates many practices to promote health such as dietary 

habits, physical exercise and meditation (WHO, 1981). 

Since the time of 'Char&c&' and Susruta" several 

remedies have been tried in the treatment of diabetes 

mellitue i* Indian system of medicine. Mostly herbal and 

mineral in their character they were ccnnonly used in 

cbinations as powde:, paste, infusion, dacoctiona, pills 

etc., (Mukherjeo and Mu]charjee, 1966). 

Some of the indigonous drugs on which study has 

been carried out is given belows 

1, A study on the effect of Sarkaraikolli on blood 

sugar level was carried out on diabetic patients (Nageswari, 

1978) • The mean blood sugar reduction ranged from 2 44mg 

per cent indicating that though sarkacaikolli was not found 

to decrease the blood sugar level significantly, definitely 

it has blood sugar lowering eEfett and antidiabetic 

property. 

34 
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2. Onion and garlic are reported to possess 

hypog1ycai.c activity* eifect of garlic on blood sugar 

and serum insulin levels in rate were studied under different 

experizntal conditiona by Chançj and Jc*inon (193O) • The 

ypogrycetnic effect of garlic some associated with the 

increasc in insulin level (Kamanna and ChandraeeJcar, 1982). 

39  Gar (Cyamopsis Tetragonoloba) and its seeds 

are being used as a folk tore remedy in the treatment of 

diabetes mellitus in many parts of India. Whole jowaz'. 

dacoction (20g/kg) dose, significantly lowered blood sugar 

at 1 and 3 hr period and a highly significant reduction 

was observed at 5 hr period (Pillai 1)80), 

4• Madbwaghara, a ccmround preparation formulated 

in honey base is effective in the treatment of maturity onset 

diabetics (Udupa,, 1979). 

Ficus bengalensis (nanayan tree) is one of the 

several medicinal plants reputed for its antidiabetic 

properties. Ethanol extract of the bark showed hypogtycemie 

activity at a doae Ig/rabbit of about 1.5 kg, weight 

(veakanna Da*a and $uranareyana Murthy, 1983). 

Nimbidin isolated from neun oil Is a cream 
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coloured water insoluble granular powder souble in 10 per 

cent alcc*201 in water, NOW oil and nimbidth exert 

hypoglycenic effect t1?iUai ., 391). 

7. The hypoglycemic effect of ginger was studied 

on normal albihorats (GirL g& go, 198 1) • Fresh ginger 

J uico extracted from ig of ginger was administered to rats. 

In ginger fed rate the reduction in blood glucose ranged 

from 10 24mg/100 ml of blood. 

Be The effect ol bitter gourd juice or blood glucose 

levels and absortion of glucose was studied in al1oanised 

rats (GirL ,, 1982) • Bitter gourd juice is found to 

lower the blood glucose by inhibiting the glucose absorption 

f run the ntestir* 

9. Zutbe ayurvedic system of modicine jazrnm seed 

hd been reported as an antidiabetic drug. When alloxan 

induced diabetic rats were Led with jazain seed extract, the 

increased blood glucose, blood urea, serum cholesterol and 

serum triglyceride level3 were found to decrease aignifi 
cantly (GirL ., 1903) 

N, 2akin t Traaient obets 

Ociinum sanctum (Tulasi) is a well known plant grbwn 

all over India and considered sacred by many Indians, It is 



a highly sweet scented plant and it is considered to be 

of great medicinal value. 

It is a strongly scented hext, undershrub or shrub 

about 1.3 feet long, erect, containing opposite leaves, 

oval and narrowed at lower end, flowers wtiorlecl, tips of 

pediclea re.'curved, base woody, root vertical and fibrous, 

No less than half a dozen varieties are Lound. The ick 

and the white varieties possess $dentical qualities. 

(Saret Chandra Oose, 3974), 

a) çgnstituents of Ti4s 

Oclznum is an Important gowoe of many esentia1 

oils and arom chemicals. Ocimum apeciea with oil rich 

in canhor, citral, geraniol, linalool, 14nalyl acetate, 

methyl chavicol, euçjenol, thymol and so on are iio:tant 

and can be harnessed for succoastul utilization (Atel and 

Kapur, 377). 

If it is distilled it yields a y511owi3b cjreen 

volatile oil, lighter than water, which solidLfies in time 

into a crystalline camphor ietetric with that of turpentine. 

3? 

.. 



5ver1 medicinal properties have been attributed to 

the plant in the traditional syetn of medicine. Pharmacoo 

logical studies carried out by vari0u3 workers during the 

last ew decades indicate the presence of anabolic, hjpo'm' 

tens ive, cardiac depressant, srooth muscles relaxant and 

antifertil ity properties in the plant. This plant has been 

found to possess adaptogenic (Anti stress) properties 

(Bhargava and Singh, 1983,) • It is demulceut, axpeetorant 

and arsti'.period.tc. 

According to Dhar 11 jd O  (1968) Tul asi (Ocimwn 

Sanctum Viuri) of family labtatee has hypoglycaemic action. 

But the actual degree of losering of blood sugar level has 

nt been reported. Hence the present study has been taken 

up to determine quantttatively the effect of Tulasi on 

alloxan induced diabetes in rats. 

.. 
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121. UPRZMTAL PR0CWRJ 

The expr1ieental proaecare SoUtd fez the 

present investistLon to dcrLbed in the tollowinQ 

LITITrIL Ii 

A. aatp.riasnt Oft I 

1* losai4atLon at Diet 

20 lelaction and grouping at ani*ala 

Zaductian of Diabetes 

Preparation of diet and tedtng 

S, Preparation and feeding of Tulasi. 
Leaf extract 

6. Collection of blood and liver aseples 

7•  aiotenica1 arselysis 

a. astimatton 01 g1w0e 
be dstimation of urea 
C. &stLM&tLOn of cholesterol 
do itisttan of txtglyceride 
e* isolation and eetSaatlan 01 liver 

glyccen 

I. cpexiasnt II 

Afl invitro study of the absorption 01 glucose 

by the intestine was conducted to study the 

effect 01 tulssi leaf extract on glucose 

abscption. 
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Co Experiment XU 

aetimaticm of the tollowtng minerals in 

$ 

 zinc 
 Copper 
 Manqaneae 

4, Jrn 

D. statistical Analysis 

I. DenLm1t 

1. £2 A!° Dist3 

The stock diet was formulated ane. fed to all 

the rats. Its canpositton is given in Table I. 

I 
4Z(4 OL? StiU*'DXET 

Ingr.dLerts )iDaunt in g,'loog. 
-- - --- -I* —.n -U— 

Wheat flour  35 

3enl flour 36 
Green gran flour 15 

ote milk 
Yeast 1 
Greens 
Cod liver oil I drop 
Salt mixture 0.9 
Beef (cooked) 2.1 
Ground nut oil 10 

---= 

LI 
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2. Selection and Grou$rag of Animaiss 
___* ____-  

Forty re 1bthO rate of wLetar strain weighing 
150o''190c were selected from the stock colony and divided 

Into group I and group II as shown in Figure - Z. Seth 

qrouo I and group II rats were fed the stock diet 

through out the peviiiental period. Group I consisting 

of 15 rats were not given either aLloxan or tulasi leaf 

extract and thus formed the basal control group. Group 

II consisted of 25 rats. This group was c4ven afloxan 

subcutaeoueiy (14ng/1kq* boc' weight) • Diabetes was 

found to be induced In two days. But tha rats were 

left for 30 da,je withmt any treatment to make sure that 

the diabetes was permanently induced. After 30 days, 

the group II rats wete divicd into subgroups, group 

hA and group hib eic*i cor*L&Untt of 10 rats. Group hA 

rats were used as experimental control %átle group hID 

rats formed the experimental rat. (group IXfl rats were 

given tulasl leaf etract for 15 days. As for the experi.' 

mental control (grop IZA) rats, they were not given 

tulast leaf extract at any stage in the exp*riment. At 

three stages in the experiment, described below and india" 

cated in Figure Ip 5 rats from cch of the grcxapi were 

eturned by a blow on the bead and imodtate1y blood was 

collected £rcia the juu1ar vein by cutting open the Jgular 



v.Ln, by  cutting open the jugular region. They were 

then dcapitated quickly and the liver was reaoved 

for bio'chical studies. 

The three stages beings 

1.) 30 days after the induction of diabetes 

15 days after the treatment of tu3asi 
leaf extract and 

15 days after discontinuing the treatment 
with tulasi leaf extract. 

&PUbeev 

The rats were fasted for 24 hours aiid then 

quickly given a single au&cutanouu5 injection of alloxan 

(140 mg/kg* body weight dissolved in physiological saline). 

Diabetes was induced in 2 days, but they were left as 

such for 30 days to make sure that diabetes was induced 

permanently. 

Pr22112 L!t_,1_1..dQ1 

Pood was weighed, mixed with sufficient water and 

cooked by steaming for 30 minutes, All the rate were fed 

the same amount of food. The food intake varied between 

50 90g from the beginning to the end of the experiment. 

Water was fed at libitixa. 
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Eresh leaves of tulasi (ocimum sanctum) the 

green variety was taken from the sane source and homo. 

genised in a waring blender using distilled water such 
that a 100 per cent solution was got. This was filtered 

through a muslin cloth and 2 ml of tha tulast leaf 

extract was given to the experimental rats (Group II a) 

by force feeding, daily in the nor ning, before feeding 

the stock diet (PLe.te I). 

6* co4ce b1QdLLt!,L2sn1 * 

The rat was removed fran its cage, gently to 

avoid exciting it, it was Stunned by a blow on the head 

and iaedi4te1y blood was collected from the jugular 

vein, by cutting open the jugular region, it was then 

decapitated quickly and the liver was removed. 0.19  

quickly weighed and transferred to 6m1 of  30 per cent 
potasalujn hydroxide. 

7. $ 

All the estim8tione were done in duplicate. 
a) $ 

The blood glucos, level was estimated by Po]in Wu 

method (Varley, 1976) The details of the method are given 
in Appendix is 
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•bcxption. The method followed is that of Wilson (19$8) 

with slight modifications. 

Diabetic rats were fasted for 30 hours and then 

anesthetized with chloroform before the experiment. The 

intestine, wae separated fra the mosenterum and cut into 

Sam long sections. They were then vashd with Krebs 

Ringer phosphate buUer solutto (Umbroib 21 jJ. • 1972) 

at 300  Co The intestine was everted with a rounc' tipped 

glass rode one and was ligated and the other was 

attached to the tube as shown In flgure II • One ml of 

Ringer solution was (UmeLt ja 1972) introduced 

into the intestinal sac throujh the ttbe 1, avoiding air 

bubtloe1  and the intestine was lowered into tube 0 

which contained 10*1 of Krebs Ringer phosphate buffer. 

containing 0.5 per cent glucose. The int.estinal fluid 

was collected at different intervals of 30, C, 0, 40, 

and SC) *iiuteso  and used Iot the estimation of glucose 

by Iolin-'Wu wn.ho. A similar experiment was con c*acted 

taking in tube 13, 1051 of 1rebs Ringer phosphate buffer 

containing 0,5 per cent glucose and tulasi at 100 per cent 

concentration. (Tulasi was hcmogenised with Ringer solution 

to produce 100 per cent solution). 
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In tuissi the minerals capper, zinc, manganese 

and iron were estimated by atomic absorption spectro 

photometry. The details off the method are give in 

Appendix - VI. 

Statisttca3 MsIysie$ 

't' teste were conducted wherever neces.ry to 

check, it the rosalts were sLqni1icant using the formula. 

- ---------* * 

t aI 1 5X 
,/fl1 112 

V 

- Mean of the first sample 

00 

Mean of the second sabple 

S Combined standard deviation 

r, fl, ntvber c bervations of the first and the 
second sample. 
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RESULTS AND DISCUSSION 



IV. RSULT5 AND DISCUSSIC*i 

The findings of the present study are discussed 

under the following headingss 

The effect of tulasi leaf extract on blood 
glucose level in alloxan induced diabetic 
rats. 

The effect of tulasi leaf extract on blood 
urea level in alloxan induced diabetic rats. 

The effect of tulasi leaf extract on serum  
cholesterol level in alloxan induced 
diabetic rats. 

The effect of tulasi leaf extract on serwn 
triglyceride level in alloxan induced 
diabetic rats. 

The effect of tulasi leaf extract on liver 
glycoen content in alloxan induced diabetic 
rate. 

•1 
The effect of tulasi leaf extract on glucose 

absorption by the intestine, 

etimation of copper zinc, iron and Manganese 

content in tulasi leaf. 
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1. rye latect, 21 TU1a$i Omn 
Level. Jç Zn4 94et*.c Rats. 

Table IX gives tho mean glucose level in blood 

after the Lnductiora of diabeies in rats by aaninistration 

of alloxan. 

It can be seen from Table XX that the mean blood 

glucose level of th experimental control and experimental 

group rats are raised more than three fold when compared 

the based control group which were not injected aU.oxan. 

The increase in blood glucose in each case is matistically 

significant at 1 per cent level. kLgure 3 diagramatically 

gives the same. 

It is clear from the results presented in Table XI 

that the mean blood glucose value of the experimental 

group after 15 days treatment with tulasi leaf extract was 

reduced by 43 per cent (from 183.2 1 43.9 to 103.2 

9.926 mg./100*l.), while in the experimental control group 

the mean blood glucose value has further increased. 

The differences in the mean blood glucose values 

between the basal control and experimental control, 

basal control and experimental • and between experimental 

control and experimental group are statistically signi' 

ficant at 3 per cent level. 



TABLE XI 
BLO4)D GLUCOSE VALUES OF RATS 

Different Basal control zprimental Experienta1 Groups Statistical 
eeri.nt1 Mean ± S.D. control mean j S.D. catpared signifIcance 
ConditiOns mg/el Mea

zu  
.D. mg/dl. 

Sa fl fl - - flS - - -- •ap -t_0fl___r- 4LK1 - asa CI fl 

Diabetic 562 5.656 183,22 43,9 1133 1 43•9 
condition 

a I b C 1 
£. 

b1 Vsc1  0 NS 
a1  Vs a2  1.11BIN.S. 

Vs a3  0.2795 N.5. 

V. a3  1.1181 iLs. 

15 days aEter 59.22  2.993 194.4± 13.99 103.22 9.926 a 2 Vs b2  21.129k 
treatment with 
tulasi leaf c a2  v$ C3  * 

extract b2  vs 02 11.8878** 
b1  Vs 0.54 34N8 
b2  Vs b3  0. 387 NS 
b1  Vs b3  0.70737iS 

13 daysdis 60± 5.656 197.62 12.02 128± 5.656 a3  Vs b 23.165* 

the feedg a 3 b3  03  53  V* 03  19,00775* 
of tula.i b3  Vs C3  38.9105* 
10af extract 

Ci Ve c 2 
3,9745* 

02 Vs 4.85365* 
03  Vs C 1 2.7883* 

** = Significant at 1% level 
* SicjniiLcant at 5% level 
P45 Not significant 
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When the rnaan blood glucose value of experimental 
group rats in diabetic condition is compared with the 
value 0i the same group after 15 days treatment, the 

decrease in blood glucose is statistically signif icant 

at 1% level. This shows that tulasi loaf extract has 
*ypoglycemic effOct. 

On dLsccxtinuLng the athinistratior, of tulasi 

leaf extract to diabetic rate for 15 days • the mean 

blood glucose level has further increased (from 103.2 

9.926 to 128 t 5.656 mc/300ml in the oxporimental 
groupo 

aut the value is still lower than that of the 

experimental control group, When the mean blood glucose 
value of experim n tal group is ccsn rare 6 with the corres 

ponding v51u35 of basal control and experimental control,, 

the differences noted between the groups are statistically 

significant at 1 per cent level. 

Lgure 3 diagrammatically represents the same. 

2. te 2U1c.t 2g TJLtaei. Leaf gX&ggg&  oq Blood Uçes Level 
in Atloxan induced Dia?etic  Rat4. 

Table III gives the mean urea level in blood after 

the inductionof diabetes in rate by adninistraticn of 

alloxan. 



1'ABLE III 
BLOOD UREA VAJUS OF RATS 

Different Basal Control £zperin*ntal Experimental Groups Statistical 
experimental Mean ± S.D. Control Mean j S.D. compared significance conditions Mean 1j  S.D. mg/dl. 

Diabetic 23.2± 4.099 59 j 19.32 59 t 19.32 al  Vs b 4.05238** 
b1 Vsc ) ONS 

I C1  a1 Vsc1  4.05288rA 
Vu a2  0.8010 MS 

a2  Vs a3  0.7504 MS 
Vs a3  I.4S5is 

15 days aftr 25.2± 2.993 83 & 5.291 35 3.687 a2  vs b2  13.9032** 
treatment with 
tulauL leaf a2  b2  C3  a2  V • C2  4 . G'4' 
extract  b2  Vs c2  9.7078*. 

b1  Vs b2  0.44648 NS 
b1  Vs b3  0.7417N5 
b2  Vs b3  0.6708 MS 

15 days after 26.8± 3.71 66± 8.484 a Vs b 9.4653** 
thefeeding 

46.8
dLecontinuing 

± 5.741 
a 3 b 3 c 3 3  a 3 Vs 3 C 3 6 5425* 

tulasi leaf b3  Vs C3  4.19068** 
extract 

c1  Vs C2  2.7282k 
Vu C3  3.8668 
Vs C3  1.35340Ns 

** Significant at 1% level 
* Significant at 5% level 
MS Not significant 



0 
0 
.4 

r 

4. 

Tha EPPECT OF TULASI LA ETFPCT 
(mE) 

ON BLoOD QRA LEVtL. 

A$AL CctTROL. 

• 1DaO..ilPMTAL CDt1R :. 

ON IUPucVioC'4 o I, IA AFTaR 15 po5 AFTaR 

lI,jers TR.AT4NV WLTIA Th$ccTtNUi-Ci VRA"t4 

TRaATt. TLE. MITI4 T 



52 

I t can be seen that the mean blood urea level 

oi the experimental control and experimental group 

rats are raised more than 2 fold when ccapared to the 

basal control group which were not injected siloxan, 

The increase in blood urea level in each case In statis-

tically significant at 1 per cent level. 

iigure 4 diagrammatically gives the same. 

It is cleav from Table III that the en blood 

urea value of the experimental group aftmr 15 days 

treatment with tulast leaf extract is reducod by 40% 

(frc*n 59 19.32 to 35j 3.6*37 mg/looml). The basal 

control and the experimental control groups have shois 

no statistically significant change. The differences 

in mean blood urea value between the basal control and 

experimental control, basal control and experimental, 

and between experimental control and exp*srimental are 

statistically significant at I per cent level in each 

case. 

When the mean blood urea value of experimental 

group rats in diabetic condition is cpared with the 

value of the same groups after 15 days treatment, the 

decrease in blood urea is statistically significant at 

5 per cent level. This shows that tulasi leaf extract 

has hypoglycemic affect. 



It is noted from Table III that in the expert-

mental group the mean blood urea level has further 

increased (fran 351 3.687 to 46.81 5.741 mg/lOOml) on 

discontinuing the aäninistration of tulasi leaf extract 

for 15 days. But the  value is still lower than that 

of the experimental control groups. When the blood 

urea value of exnerimental group is caapared with the 

correepondiric value of basal control and experimental 

control the difference noted between the groups was 

statistically significant at 3.. per cent level. 

Figure 4 dLaQrniiatLc3lly indicates the se. 

Since the diabetic cannot meet energy requirement 

fran the oxidation of glucose and fat, there is breakdown 

of tissue protein leading to"egattva eflergy balance. 

Transport and uptake of amino aci& in,  peripheral tissues 

is also depressed. Causing an elevated circulating level 

of amino acid, particularly alsnine which provide fuel 

for gluconeogenesie in the liver. The amino acid break 

down during çjluccneogenesi3 in the liver results in 

Lncrssad prowtion of urea nitrogen. Thus the level 

of urea in the blood to elevated. 

During treatment with tulasi leaf extract due to 

better utilisatton of carbohydrates th breakdown of tissue 
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proteins is reduced. Thus the concentration of amino 

acids in the blood is decreased. The deamination of 

amino acids in the liver is reduced decreases the blood 

urea level. 

But on discontinuLnj the treatment, again increased 

)reakdown oi tistue protein occur: • and this probably 

leads to an iicrcass in am'.nc acid oncentrariun in blood 

and higher deamination in liver leading to the production 

of urea which is again elevated in blood. 

3. VteEUect of Tuli izuac& 00 SZXM ChDJg1s%Mol 

Table XV givem the mean cholesterol level in serum 

of rat, 4tt5r the inction of alloxan diabetes. It can 

be seen that the inan sera cholesterol level of the 

experimental control and experimental group rats are raised 

more than 2 folds when cunpared to the basal control, group 

which were not injected alloxan. The increase in sertin 

cholesterol level is statistically significant a. 1 $ level 

Figure 5 dtaçramaatically gives the same. 

It is Ø4en frcm the values presented that the mei 

serum cholesterol value of the experimental group after 
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TAL IV 
SERUM CHOL&STBROL VMU5 01 EMS 

Different Basal Eperir*nta1 tcpar iment al Groups Static ti .. al Experimental 
conditiora 

control 
Mean S.D. 

contrc4 
*an S.D. 

Mean j S.D. compared signif icant 

vjfd.t.  
,j  rncj7d]. 

Diabetic 94 & 16.55 276 
, 

13.2 276 j 13.2 a1  ye b,  
-- 

20.932** 
condition 

a1  Vs c1  20.9320* 
b1 Ve 0,  0 NS 

a1  Vs a2  0.5112 00 

a2Ve a3  0 MS 
Vs a 0,4427 MS 

1.5 days after 99 . 14.20 280 
, 

7.071 204 la.81 a2  Va b2  25.3826 1  
treatment with 
tulas± laai *2 b2 

03 4 VS C3  &.9383a* 
extract a3  Vs E.456** 

b1  V5 b2  0.7206 MS 

bl Vs JD3 102111 MS 
Vs 1)3  0.6982 MS 

15 days after 99 ,j 19.07 24t 10.68 234± 10.68 a Vs 1)3  1.9246** 
discontinuing 
the feeding of a 3 Vs a 3 13 8099*0  

S  
tulasi leaf *3  b3  C3  C3  Vs b 7.40i6** 
extract 

. c 7.5235*0  
C1  Vs C3  6.35870* 
C3  V3 c2  3.1010* 

a- --a ------ 

U ** 
a - ---- -  -Ttr - - - - 

Significant at 1 per cent levelt I Significant at 5% level 
MS Not significant 

in 
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15 days treatment with tulasi leaf extract, is rodued 

by 25% (from 276± 10.2 to 204 t 18.81 m/100rnl) and it 

is significant at I per cent level. The diffe!ences in 

mean serum cholesterol values between the basal control 

and experimental ctntzol • basal control and experimental 

and between experimental control and experimental groups 

are $tatLstjcal' significan. at I per cent level in 

each case. 

This shows that tulasi leaf extract ilas hypochou 

lesteremic effect. 

It to further seen from the rcsulte presented in 

Table IV that or dLecontLnuinr, the adninistraticn of 

tulasi leai extract to diabetic rats for 15 days th 

mean serum chojesterol level has further incroased(f ran 

204 18.81 to 234k 10.68 m/l0Omt) in the experimental 

group. But the value in still lower than that cf the 

experimental control group. When the mean serum cholei 

sterc1 value of experimental group is cctupaed with the 

corresponding value of basal control and experimental 

control, the differenc noted between the groups is 

statistically significant at I per cent level. 

2iure 6 diagrammatically gives the same. 
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In insulin 4sf iciency conditions as in cU.abetes 

a decrease in acetyl'COA, ATP•  NADPH andgiycez,o phosphate 

in all tissues results in decreased fatty acid and lipid 

synthesis. Stored lipids are hydrolyzed by increased 

lipolysis in diabetics and the liberated fatty acids 

reaching the liver in high concentrations inhibit fatty 

acid synthesis  by a feed back inhibition at the acetyl 

C OA carbaxylase step. The increased acetylCOA uhich 

no longer can enter either the citric acid pathway or be 

used for fatty acid synthesis is shunted to the synthesis 

of cholesterol (Harper1  1981). 

Hence during the treatment with tulasi leaf extract 

probably the liberation of fatty acids are dpreesed and 

the fatty acids reaching the liver is low in concentration. 

This might result in decreased synthesis of,  acetyle COA 

wtLch in turn decreases the synthesis of cholesterol. Thus 

the serum ch03estrol level is lowered. 

After discontinuing the treatment with tulaei leaf 

extract the synthesis of cholesterol takes place again 

because the increased free fatty acid liberation increases 

acetyl COA concentration thus increasing cholesterol 

synthesis. 
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4 • The of fc t of tu3a.i leaf extract Qfl SIM ti1ypsd 
vel in algan induced diabetic rats 

Table V gives the mean serum triglyceride level 

after the induction of alloxan diabetes. 

It can be seen from Table V that the mean serum 

triglyceride lvel of the experimental control and 

experimental group rate are raised more than four fold 

when canpared to the basal control group which were not 

injected alloxan. The increase in serum triglyceride 

level is statistically signii:icant at 1 per cent level. 

ligure 6 diagraiatically shows th sue. 

It is clear from th results presented that the 

mean serum triglyceride value of the experimental group 

after 15 days treatment with tulasi leaf extract is 

reduced by 39 per cent (fran 165.25 t 4.359 to 100 j 
4.031 mc/100nl) the reductiou being significant, at 1% 

level. In the experimental control group the mean serum 

triglyceride value has slightly increased (fran 165.25± 

4.359 to 169.751 3.652 ag/lOQul) The differences in mean 

serum triglyceride values between the basal control and 

experimental control basal control and experixnen ;al and 

between experimental control and experimental groups are 

statistically significant at one per cent level in each 

case. 



TABLE V 

SERUM TRIGLYCERIDE VEWS OF RATS 

Different 
experimental 

Basal 
Control 

Experimental 
Control 

Experimental 
Mean S.D. 

Groups Statiatical 
conditions Mean 

, S.D. 
eg/di. 

Mean S.D. 
mgf dl 

± 
mq/dl. 

Ccinpared significance 

Diabetic 
coition 

- 

41.75±2.318  

_- 

165.2j4.359 165.25±4.359 a Vs b 1  5S9321** 
C1  s Vs c1  55.9321* 

b1 Vec1  0 MS 
*1 Vs *2 0.6762 MS 
*2 Vs *3  0.33568N5 

Vs *3  0.7862Ns 
15 days after 42.75±2.358  100treatment ±4.031 169.75±3.652 *2 V* b2  65.322e* 

*2 b2  *2 Vs  27.40968** 
leaf extract b2  Vs 02 28.6713** 

Vs b2  1.7693 MS 
Vs b3  5.3725** 

b2  Vs b3  4.0357** 
15 days after 
disting 

43.5±4.404 179.8±4.203 131. 4.445 *3   Vs b3  50.0604** 
the fing of  *3  3 C3  *3  V 8 03  31.3731 
tulasi leaf 
extract b3  Vs c 3  17.72665* 

Cl Vs 02 24.5724* 
01 Vs 03  12,1927** 
02 '5 03 11.6628** 

-- ----------------- 
** .Significat at 1% levels * Significant at 5% level: N.S. Not significant tn 
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This shows that tulasi leaf extract lowers 

triglyceride level in serum. 1'able V also shows that 

in the experimental group the mean serum triglyceride 

level has further increased (f ram 100 4.031 to 131.3j 

4,445 mg/lOOm]) on dtscontinuingthe adeinistration 

and tulasi leaf extract to diabetic rats for 15 days. 

But the value is still lower than that of the expert.' 

mental control group. In the experimental control 

group the mei serum triglyceride  value has further 

increased9  the increase being statistically significant 

at 1 per cent level. When the mean serum triglyceride 

value of experimental group is camparod with the 

correapondincj values of basal control and experimental 

control, the differences noted between the groups is 

statistically significant at I per cent level in all 

cases. 

When glucose cannot be utilised for energy 

production Eats are mobilised from fat depote to the 

plasma as triglycerides, thus increasing their level in 

the serum. Severe uncontrolled diabetes is almost always 

aesocia ted with excessive plasma level of triglycerideo 

earing treatment with tulasi leaf extract, the oxidation 

of glucose is enhanced for energy production and this 

decreases the mobilisation of fats from fat depots so 
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there is a decrease in the level of triglyceride in serum. 

But on discontinuing the treatment with tulasi leaf 

extracts  again, the fats are mobilised as triglycerides 

and their level in serum is increased. 

5. 
S 

Table VI gives the mean liver glycogen content 

after the induction of aUozan diabetes. 

It can be sen that the mean liver glycogen M 

the experimental control and experimental group rats are 
lower than that of zhe basal control which was not 

injected alloxen. The fall in th' liver glycoçjt*n content 

in each case is stattitically significant at one per cent 

level* 

It ic clear from Table VI that the mean liver 

glycogen content of the oxprLmental group after 15 days 

treatment with tulasi leaf extract is further decreased 

(frcn 1.3±  0.1095 to 1.0j 0.08943 mg/100*içj). The dLfferetes 

in the &gn liver glycagon content between the basal control 

an the experimental control, and between the basal control 

and experimental group are Statistically 'iignif Leant at 

one per cent level in each case. 



TABLE VI 
LIVER GLYCcXN C0NTNT OF RA5 

Different Basaj coitrol xperizaental Experimental (r0up5 Statistical 
experimental Mean j  5.. control Mean S.D. empdred significance 
conditions m/dl. Mean I S.D. mg73l 

- 
U - -_ -- - 

- efl--- - 

DiabeUc 2.3g 0.3347 1.31 0.1095 1.3 0.1095 a VS b1  6.3519** 
COnditiOn 

11 b I 0  al  Vs 01 
b1 Vs C1  0 145 

al  Va 12 0.4396145 
a1  VS 13  0.4396145 
12 Vs a 0 MS 

15 days df tar 2.381 0.2315 1.34 0.1020 1.0± 0.08943 83  Vs 9.190 
treati*nt with 
tula*ileaf 12 b3  C2  12 Vc c 2 6 678** 
extract b2  Vs 03 1.7434s 

b. Vs b 0.5982 145 
b2  Vs b3  0.1242 145 

Vs b3  0.6063 145 

15 days after 2.38k 0.2315 1.35± 0.1484 1.25± 0.1415 83  V&4 c 9. 3145 
discontinuing 
thefeedingo b 3 03  83  Vc 3 8  3766** 
tulasi leaf b3  Vs 03  1.091014S 
extxaCt c Vs  02 1.5499t45 

c1  VV, c 0.62519 14.5. 

- 
----- - __._ - ---- 

02 vs 03  1.3179145 

** - Significant at one per cent 
- - --- - - ----------- - 

level; * Significant at S per 
-- 

cent level 
_ 

14.5. - Not significant 



It is also seen from the values presented in 

Table VI that in the experimental group the seers liver 

glycogen content shows an upward trend (from 1.0 

3.08943 to 1.25 j 0.1415 100mg) on discontinuing 

the administration of tulasi leaf extract for 15 days* 

ut the v4ue is still lower than that of he .xperL 

mental c0ntzo1 groupo 

hfter inducing diabetes glycogen synthesis is 

depresseó as a result of decreaeed glycogen synthetade 

activity. But on treatment with tulaci leaf extract 

it iei to be further reduced. On discontinuing tulasi 

leaf extract treatment, the liver glycogen values 

increases, but this is not significant. 

Treatment with tulasi leaf extract reduces the 

blood glucose level, but this reductSn does not *ea 

to be due to conversion of glucose to liver glycogen. 

This needs further investigation. According to 

Qixi, jLt j., (1982) when diabetic rats were treated 

with bitter gourd juice there was reduction in blood 

g1acoae level and simultaneously depletion of liver 

glycogen stores. The explanation given by them was 

that absorption of glucose in the intestine was reduced 

leading to lower blccjd glucose level and consequent 

reduced synthesis of liver glucogen. it may be ;hat 
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by sL*Ller mecaani*m the blood glucose and liver glycogen 

va1us are ruced on treatie4t with tulasi lea.0 ortract. 

Hwrer to test this xpriment II was done, 

._x i $ 

The Ut of u33si luaeaf on (ucose Abaoro9 
In the 

Table VII gives the intestinal absorption of glucose 

in diabetic rats in presence and in absence of tulasi 

leaf 5ctract (3.00 per cent solution) at various time 

Intervals. Figure 7 gives the diaqrastati,c representation 

of the sane. 

A ccmperison of absorbed glucose values of A and B 

at dtferent time intcrvals inchoate i lowering of th 

glucose value (abeored) when tulasi 3.eaf extract is 

added to glucose in the mucosai f]uiö. In the present 

study the percentage of absorbed glucose vane from 

2.8 to IS per cent in the absence of tulasi leaf extract 

and I • 8 to 8.0 per a ent in the presence of tulasi leaf 

extract. The above findings indicate that tulasi leaf 

extract has an inhibitory action on glucose absorption. 
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TABLE VU 

QWCOSS VALJS IN S3RCSAL FWII WITH h.ND WZTHOUT 
WJAI iJA' XACT 

Time Amount of glucose absorbed Percentage 01 Glucose 
in mg in presence of b33rbed in prøne of 

tee 095% 0,5% jlucoae + Glucose G1Ue05 + 
Glucose Tujasi Leaf 300% Tulasi L'af 

- __-.-----_ 

A 
- 

Extract L 
-- - 

ectract 
_,_ 

10 140 90 2.8 1.8 

20 290 3,3 

30 440 235 8.8 4.1 

40 600 310 12.0 64 

50 750 400 33.0 8.0 

eriment XL 

aun c4 C
-- 
o ZLn9 9fl anö Manganese coqqq 
- 

at
-1 

usi 1e * 
-  

TALZ '1211 
MXNZM5 IN TULASX (ppm) 

Zinc Copper Mapcafle*e Iron 

Sample 75 10 25 82 



Table VZII gives the zinc, copper, manganese and 

iron content of Tu3aai Leaf. Zinc is present to an 

extent of 75 pprn, copper lOppm, manganese to an extent 

of 25 ppm and iron 82 ppm, 

Miple but not excess levels for zinc comanly' fall 

in the range 25 to iGO ppm, for copper the range in most 

plants is between S and 20 ppm and for manganese the 

range in most plants fails between 20 to SOC) ppmo For. 

iron the values vary greatly from plant to plant (chapman, 

H.P. 1981). Zinc has ben shown to enhance the atton of 

insulin in promoting the uptaice of glucose by tissues. 

(luooee tolerance is lowered in zinc deficient rats. Hence 

it could be preeuind that or aninistratton of tulasi 

leaf iixtract to diabeLc rats, the zinc present in the 

extract enhances the action of insulin in promoting the 

uptake of glucose by tissues. Thus it could lower blood 

sugar level. 

It La not known if the other minerals play any role 

in bringing down the blood glucose level. 

Hence further wørk needs to be carried out to bring 

to light more infozmation regarding minerals amid their 

ebct on diabetes. 



SUMMARY AND CONCLUSION 



V. 8U14MARY AND CONCWION 

The study consisted of three experizaents, 

I. II, and III. 

In a study by ttar Zt j. • (1968) Tulast has 

been reported to have hypoglycemic ff act. However, 

no quantitative study has ben done so far. Hence in 

the present study an attempt has been mde to determine 

quantitatively the affect of tulaL on blood sugar 

1ev1 and on metabolitas such as urea, cholesterol 

trigljceridr and liver glycogan in diabetes, and its 

possible use as a substitute for oral hypocj]ycemic 

druçe* 

forty male albino rate of witar strain, weigh-

inçj 150 - 190g. were selected and divided into group I 

and II (Figure 1) • Group I consisting of 15 rate formed 

the basal control group. Group II consisted of 25 rate. 

This Prnun was given alloxan eubutaneous1y 14/cg, 

body weight in physiological saline. Diabetes was found 

to be induced in two days, but the rate were left for 

30 days without any treatment to ensure permanent. 

induction of diabetes. After 30 days the group II rate 

were divided into group Ilk (xp.rimental Control) and. 

group II B (Esperiment1). Group Ilk consisted of 10 

rate and group 118 consisted of 10 rats. Group 118 rats 
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tare Qive1 tuiasi leaf extract for 15 days. Hundred 

present Tulasi leaf extract was prepL*rd by homo' 

genising t.uLei leaves in diatilled water and filtering 

through .a øusUn cloth. Tw nU. of this extract was 

fed daily for 15 days to the experimental rate (Group 

ita) In the norning, before feedinç the etoc!c diet. 

After 15 days the treatment with tulast was discontinued. 

The experimental control and the baeal control rate were 

not fed tulaei leaf extract at any stage in he experi.' 

'jach 5tg b1oi and Wrir were collected from 

the rat= ano ysid £r julucose, ur *  cholstsrol, 

triglyceride and liver glycogen. 

On I nductJ.on of diabetes in the experimental and 

experimental control rate, the mean blood glucose level 

rose three fold to 183.2 43.9 mg/100nl, as cunpared to 

that of the 8sa1 control rate *ich were not induced 

diabetes (561 5.656 mgf100nl)  the increaan being statLs-

tically significant at 1. per cent level. After 15 days 

treatment with tulasi leaf extract, the raised blood 

glucose level of the experimental rate fell to 3.03.2± 

9.926mg/l00mi. The decrease in mean blood glucose level 

was statistically significant at 1 per cent level. On 

discontinuing the treatment with tulasi leaf extract, 

the mean blood sugar level increased from 103.2± 9.926 
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to 128 5.656 ag/lOomIo in the experimental rats, the 

increase being statistically significant at one per 

cent level. On induction of diabetes in the ex*erL 

mental and experimental control rate, the mean blood 

urea level rose to 59j19.32mg/100iil as ccapared to 

that of the basal control rats #  which were not induced 

diabetes (23.2 
, 

4.099 mg/100ml) the increase being 

statistically significant at one per cent level. After 

15 days treatment with tulasi leaf e*tract, the raised 

blood urea level of the experimental rate was reduced 

to 35.t 3.687 mg/100ml. The decrease in mean blood urea 

level was statistically significant at $ per cent level 

On discontinuing the treatment with tulasi leaf extract 

the mean blood urea level was increased from 3.687 

to 46.8 & 5.741 mcj/100nl in the experimental rate. The 

increase being statistically significant at 1 per cent 

level. 

On induction of diabetes, in the experimental 

and experimental control rats, themean serum cholesterol 

level rose to 276± 10.2 mc/100ml, as ccpared to that of 

the basal control rats which were not induced diabetes 

16.35 mg./loOnl) this being statistically significant 

at 1 per cent level. After 13 days treatment with tulast 

leaf extract, the raised serivn cholesterol level of the 
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experimental rats was reduced to 204 18.81 mg/100i*1.. 

The decrease in mean serum cholesterol level was 

statistically eignLicant at one per cent level. On 

discontinuing the treatment with tuJ.aei lea.f extract, 

the mean serum cholesterol level was increased f von 

2041 18.81 to 234 t 10.60 mg/100**l. in the experimental 

rats, the increase being statistically uignticant at 

5 per cent level. 

On induction of diabetes in the experimental 

and experimental control rats the mean serum trig ]y 

ceride Svel rose ca 16.23 4.39 mg/1., as compared 

to that of the basal control rats. whizh were not 

induced diabetes (41.75* 2.318 m3./100l) this being 

statistically sicjntficant at 1. er cent level. After 

15 dtye treatunt with tulasi leaf extract, the raised 

serum triglyceride  level of the experimental rate was 

reduced to 100k 4.031 mg/lOOml. The decrease in mean 

serum trigblycerids level h was statistically significant 

at 1 per cent level. On discontinuing the trat&nent with 

tulasileef extract, the mean serum triglyceride level was 

raised from 100* 4.031 to 131.3 
, 

4,445 mci/loOml in the 

experimental rats, the increase being statistically 

significant at 1 per cent level. 
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Regarding changes in liver glycogenp on induction 

of diabetes is the experimental and experimental control 

rats, the mean liver g]ycogen content was reduced to 

1. 3 0. 3095mg/loOml as ccmpared to that of the basal 

control rats, which were not induced diabe* (2.3j 0.3347 

ag/1OC.ng.) • This reduction being statistically signifi' 

cant. at 1 per cent level. After 15 days treatment with 

tulasi leaf extract, there was a further decrease in 

liver glysogan content (from 1.301 0.1095 to 1.0j 0.08943 

m/100mçj) in experimental rate but this is not statisti..  

cally significant. On discontinuing the treatment with 

tulasi leaf extract, the noan liver glycoçen  content 

increased in experimental rate, from 1.0 t 0.08943 to 

1.25 & 0.1415 g/1oc*aj. However the rise was not stati 

sticat 1y significant. 

The present stuc' reveals that tulasi leaf 

extract has antihyperglyct qualities. It is not clear 

why during treatment with tulaei leaf extract liver 

glycocjen level is reduced. This needs further irvesti-

cjation. 

2! 3flt 

In this ecporiment, the effect. of. tulasi leaf 

extract on intestinal absorption of glucose was studid. 



Diabetic rats were fasted for 30 hours and then 

anesthetized with chloroform, the intestine was separated 
from the mesentuge and cut into San. 0  long sections. 

The intetina was averted with a round tipped glass rod, 

and washed with Kreb's Ringer Phosphate buLier. 37 

means of this •vertd intestine the absorrtion of glucose 

in presence and absence oZ tulast leaf extract was deter.' 

mined. 

In presence of tuihasl leaf extract there was a 

fall in the absorbed glucose value. The percentage of 

glucose absorbed virid iran 2.6 to Ii per cent in the 

absence oz tuai leaf extract, and 1.8 to 8.0 per cent 

in th presenc of tulasi leaf extract at different time 

intervals, Hence it dows that tulasi leaf extract has 

an inhibitr' scUor on glucose absorption whid decreases 

thi b1od sugar level. 

The present stucV reveals that tulasi has anti.' 

hyperglycermtc quality. Out it does not promote inner 

glycogen £c*mation. However it Will be definitely effective 

to keep L cheek the levels of: sugar in blood. 

However, further research needs to be done to 

elicit information on the following:— 

72 
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The best time of intake (*iether) before a 

meat, after meal or along with food). 

The advisable dosage to hwnan beings. 

The efficiency of tulasi in other forms such 

as, dried powdered leave. • decoction, and so on as 

compared to the fresh water extract. 

4 • The exact mechanism oC the extract in 

preventing intestinal absorption of glucose. 

5 • Zeolation of the antihyperglycemic factor 

present in the extract. 

$c.riment U 

in this experiment 1go of the dried powdered 

t.ulasi leaf from the sane source was weighed in duplicate 

and it was digested with 12zn].e of triple acid. The 

digested residue was made upto SOmi* with deionised 

water, and this was used to estimate the mineral content 

of tuiasi by the Atomic absorption spectrophotometer. 

Zinc is present to an extent of 75 pxn, copper to an 

extent of 82 p. It is not known if these mineral play 

any role in bringing down the blood sugar level. Zinc 

has been known to enhance the action of insulin in 
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prasoting the uptake of glucose by tissues. It has 

been observed that diabetics excrete increased smounts 

of zinc Lis urine and that their plasma, leukocyte and 

crythrocyte levels are reaced. Glucose tolerance 

is lowered in zinc,deEicient rate. Honcie it could 

be presumed that on treatment of tulaei leaf extract 

to diabetic rate, the zinc present in the extract 

*nhance• the action of insulin in promoting the uptake 

of glucose by tissues. Thus it could lower blood sugar 

level. 

However, further research needi to be done to 

elicit more information with regard to minerals and 

their effect on diabetes. 
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APPDXX I 

ESTIMATION or BLOOD GWCOSE BY ?CLINisWU METHOD 
(Varley, 1976) 

PRINCIPLEs 

Blood was deprotethised and treated with alkaline 

copper reagent in Fo1in'Wu tubes and heated. The 

cuprouaoxide formed was treated with an acid molydate, 

when a blue coloured solution was got. This colour was 

ccnpired with that of the standard in a colorimeter at 

660 nM 

2. 30% Sodium Tunqstate 

2. 'hosb(nolidic Mid Reagent 

Ltssc3vsd 35ge of molybdia acid and 5go of sodium 

tungstate in 100l of 10% sodium hydroxide, and 200m1 of 

water and toiled to remove the aronia present in aolybdic 

acid. This usually takes 30s40 minutes. Cooled, trans. 

f erred the waehinas to a one litre flask, diluted to 750m1. 

Thøn added 125m1 and phosphoric acid and made up to one 

litre with water. 

Dissolved 40g* of anhydraus sodium carbonate in 

about 400m1 of water and transferred to a litre flask.. 

Added 7.5g of tartaric acid. When the latter had dissolved 

added 4.5ge of crystalline CUS04  5H20 and made upto a litre. 



Dissolved 092g. of glucose in 100l of water and 

made upto the mark with the e*ae. 

1O.om1 of the stock solution was dilutd to lOomi 

with water. 

Took 3.5m1 of water • added 0. imi of blood and 

0.2m1 of 2/3 N sulphuric acid. Then added 0.l of 10% 

sodium tunetate solution. Kept for 10 minutes and 

the centrifuged. Pipetted out 2.0 ml of eupernatant 

into a Eolin-'Wu tube. 

0.2 to 1.al of the standard glucose solution was 

taken In a series of Po1in'Wu tubes and added 2.Cnl of 

the alkaline copper reacient. Heated the tubes f or about 

8 minutes in a boiling water bath, cooled, and then added 

2m1 of phosphcolybdic acid reagent. Mixed and then mad. 

upto 12.5m1 with water. The blue colour developed was 

read in a colorimoter using 4 red filter. (660 aM). 



APP2JIZX - XX 

TIMATIcN OF UR.A BY DA2C METhOD (v1,y. 3976) 

$ 

Urea 6irISCU.7 reacts with diacotyl monoxie in the 

preswce of thiosemtcarbazide to form a red coloured 

product which is measured colorlinetricafly at 540mu. 

igtg £'fc91 

water lOOmI, concentrated a sulphuric acid - 
8.(a1 Phosphoric acid - 20nl, 5% Ferric th]ortde l.Oml. 

2 

Acid reaçnt 3C*nj • water 20ul, 2.5% Dtacetyle 

moni&ne 2.5% Thio eemicarbazjde O.25m1. 
Coloux rent should be prepared just before usa since 

the sIution is not stable for more than an hour. 

Stg2h  Owdarg-22141LOU1, 

PLsolved lO(iig ot urea in lOOmi of .iater and made 

upto the mark with the same. 

_____ _____ _______ 

2.Oml of the stock standard was diluted to 100*l. 

with water. ].oml of this solution contains 20 ug of 

urea. 



ToG 1.m1 of 3% TCA and 0.2*1 of blood, after 
10 minutes centrifucjad. 0.5*1 of the supernatant was 

pipetted out into a test tube. Into a series of test 
tube to4c 0.5*1 to 2.5 at of standard urea solution 

The values corrGspond to 10 to 50. 

The volLmee of all the tube were tL3da upto 3.C1. 
with water. Added 5.0n1. of colour reagent. Mixed 
well. Corked and heated in a vicjorously boihtn.j water 

bdtAA for 20 minute*. Along wtth this a blank was also 

conducted. ROo'.' tt:e tubes and cooled. Readings 

ten alnt a riaent blank at 340 mu. 
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APPENIJIX =  III 
ZSTXMMION OP CHOLSOTBROL BY ZAKIS METhOD (Varley4976) 

cholesterol reacts with ferric chloride in the 

presence of concentrated sulphuric acid to give a pink 

colour. The intensity of the colour developed is dtrectjy 

pruportional to the amount of cholesterol present and is 
read at. 540  mu in a apect.rocoiorimater. 

2L.LW1c c!*' 
340 mgo of pure dried feric chloLde was weighed 

and dissolved in lOOml of glacial acetic acid. 

çh £12Jif4.ent: 

of stock fatric thlid z.eajent is placed 

in 1.Qal G%,UAa"d fla* and mace upto the mark with 

pue =iQl acid. 

 

0.5in1 Ot stock frric chloride is diluted to lOOmi 

4th pure glacial acetic acid in a i0Cul standard flask. 

i ___ 

]OCncj of pure cholesterol was placed in a clean 

dried ]OC*nl stan&rd flask anc, dissolved in glacial acetic 



94 

acid. Then made upto the mark with pure glacial acetic 

acid. 

S. Workn Standard Sout&oDs 
- -* - 

10.oal of the stock standard was placed in a 100*1 
standard flask containing O.$5ml of ferric chloride 

stock reagent and made upto the mark with pure glacial 

acetic acid. 1.oml of this solution contains 100 ug of 

cholesterol. 

0.5m1 to 2.5 ml of working standard solution were 

pipetted out into a series of clean dry test tubes. 

The total volume of each tube was made upto 5 .0m1 with 

ferric chloride diluting reagent. To 0.1ml cAk the serum 

added 4.9mt of ferric chloride precipitating reagent and 

mixed well. Allowed to stand for a uhile and centrifuged. 

Transferred 2.5ml of the clear supecnatant into a dry 

test tube and added 2.5 ml of ferric chloride diluting 

reagent. Mixed well. The tubes were kept in cold water 

and to each tube aed 4.oml of concentrated sUphuric acid 

dropy by drop. The solutions were mixed well. The tubes 

are allowed to come to room tesperature A blank was also 

simultaneously prepared by taking 5 .l of the diluting 

reagent and 4.0ml of concentrated eulç*urtc acid. After 

o minutes the intensity of the colour developed was read 

at 540mu against a reagent blank. 



APPea1DXX IV 

&TIMATXCN OF SERUM TRXGLyCERIDj BY VAN HAND1L AND 
ZXLVERSMIT (Vexley, 1980) 

Triglyceride is measured after hydrolysis by 

estimating its glycerol content. The camtanest procedure 

trvolves oxidation of glycerol to formaldehyde iiich in 

measured colorimetrically with chranotrophic acid. The 

lipid extract of secum must be freed fran other sources 

of glycerol, in particular phoepholipid, wtich on 

oxidation yields formaldehyde, Zeolite may be used for 
this purpose. 

NT 4 1  I 

1gcj' Redistilled grade 

 

Activated by heating tor 4 hours at 124'C. Stored 

in a tightly stoppered bottle. Reactivated with IN 

hydrochloric acid. 

!W! 

Dissolved reagent grade potaseL** hydroxide (about 

4 the of a pellet, in 2.cnl of redistilled 95% ethyl 

alcohol. Diluted 0.5ia1. stock potaseitsn hydroxide solution 

to 2.5 ml with 95% ethanol. (This should be freshly 

prepared before use.) 
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0.2N $u1icçids 

2.C)1 of concentrated s.t1phuric acid in 5OC1 

of water. 

 

Dissolved 2.25 g, of sodi*** hydrooidu and 5go 

reagent grade arsenious trto*lde in distilled water and 

diluted to lOomi with distilled water. 

Dissolved 1.07 go  of sodiLu metaperiodats in 

lOoial of distilled water. 

'• srn°%c2Pic *ss 

1.12g. of soditin salt of chrunotropic acid in 

10U1 of water. Added 300nl of concuntratad sulphuric 

acid to 15001 distilled water. Cooled in ice. When 

cooled adceG this to chromotroptc acid. 

Be stock standard solutions -- 

SOM9 olive oil (ar corn oil) dissolved in 101 

of chierof arm irs a volumetric flask. standard iet b 

checked often. 

9. 

I4]uted 1 in 100 with chloroform or 0.lrnl to 

lc*nl (lml a O.05mçj). 
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Added 2.0g of *eol.tte in a glass 4toppered tubs 
and 10.n1 chiorofous, Added 0.5m1 plasma. Shake well 

Filter through a filter paper and pipetted out 0.5 *1 
par tions of the f Literate In two test tubes. 

PLpetted out 0.5m1 of standard into two test tubes 

evaporated both tests and standards at 60' C to 70'C. 

To one Met of tubes (Test and staadard added 0.5*1 
of alcoholic potaeium hydroxide and to the other • 0.5*1 
of alcohol* kvap*ated t 80C to 70' Co To all the 

test tubes aUded 0.5*1 of 0.2N sulphuric acid. Boiled 

for 10 minutes in a gently boilinç water bath. Cooled 

&l1 the tubes • added 0.1*1 of sodium metaperio&te solution, 

kept for 10 minutes. Then added 0.1 ml of sodium areenite. 
Afl yellow colour appeared andvani3hed in a few minutes. 

Added S .0*1 of chromotropic acid reagent to each tubs. 

Mixed well ed heated in a boiling. Water bath fr 10 

minutes* tfter cooling determined the optial density 
at 570 nIl, 
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APPENDIX V 

I5OLWrxow (ost*, 1965) AND RSTIMATICV OF LIVER 
GLiGOGEN (Rtxo RY 4959) 

8QIATZQN $ 

rat fran its cage, gently to avoid 

exciting it, stun it by a blow on the head and dacapi 

tate it quickly, Immediately rnove the liver, weight 

quickly 0.1go a.thce the liver portion Lmrne4ate1y and 

transfer samplet, of the minced liver to a centrifuge 

tube containing 6.0 ml. of 30% Potassium hydroxide. Heat 

the tubes for 15 to 20 mLnutae agitating the solution 

occasionally to ensure thorough disintegration. 

Add 7.0 ml of 95% alcWol to each tube mix by 

tapping and Lmnerse in the water bath until boiling just 

begins. Allow the tubes to cool at roan temperature 

for 2 hours, centrifuge, decant the supernatant fluid, 

drain and wash the precipitate with 5.0 ml portion of 

60% alcohol by centrifuging the and draining as before. 

Expel the last traces of alcohol by imnersing the tubes, 

in boiling water just long enough to dry the glycogen. 

TIMMiI1qs 

1, 

Weighed 20g of glycogen in distilled water and 

made upt.o 100nl with water. 



nfj2. 
____________ 

3.oinl of the stock standard was diluted to 100al 

with water. 

PuxLf Led the phenol by dLetilla L4on and some of 

it was dissolved in 20m1 water by idinj i,at.er  to the 

phenol with constant stirrincj. 

PROC 

The glycogen prepared from 0.1g of rat liver was 

dissolved in 100m1 of the ieter frczn which 0.5*1 was 

taken for the experiment. 

In a series of test tubes aliquotes Of the standard 
0.5 to 2.5*1 corresponding to 10 to SQ ugo of glycogen 
were taken. To all the tubes added distilled water to 

makeup the volume to 2.9 ml. Then added 0.1 ml of 90% 

phenol and finally added 5.0 ml of concentcated snalar 

sulphuric acid. 8hodc and allowed 30 minutes for the 

pink colour to develop, Todc the readings at 490nM 

against a reagent blank. 



APP 2DIX VI 

(BY H.C. JAChWON, 1978) 

To 19. of dried sample was addad 12a1 of triple 

acid and digested#  The resie was then naa upto 

50m1 with dotoni30d water. TtLe o4utioz wag uoed for 

analysing zinc, copper manu91ee. and Lrn, using atomic 

absorption spectra ptoto meter. 

InE 


