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ABSTRACT India is facing diabetic explosion. The cause may be both nature and nurture. Life style and diet, the
factors primarily responsible, can be atered and modified to reduce the incidence. India has a rich heritage of different
cultures and religions including that of tribes. Tribal influence pervades the religions, languages, medical and agricultural
practices of India. Being a part and parcel of India, tribals are susceptible to diabetes also, though the incidence is less
in them. They developed indigenous patterns of health care suiting their economy, culture and socio-religious
perceptions. This article deals with the plant products commonly used by them as anti-diabetic measures.

INTRODUCTION
DiabeticExplosonin India

Asper King et a. (1998) incidence of diabetes
in Indiawill increase by 195% in 2025 and the
sufferers will be young age individuals. Type 2
diabetes along with its fore-runner Impaired
Glucose Tolerance (IGT) is a result of Insulin
Resistance (IR) and iscommonly associated with
Obesity, hypertension, Coronary Artery Disease
(CAD) and Dyslipidaemia. The disease is
affecting at an alarming rate to both rural and
urban populationsin India (Mohan et a., 2001,
2006; Ramachandran et a., 1990, 2001; http://
news.hitavadaonline.com/news/index.php?
mode=single& page=11& n=6546).

Table 1 (Prevalenceof diabetesandimpaired
glucosetolerance (IGT) indifferent citiesin India)
shows the prevalence of Diabetes and impaired
glucosetolerance (IGT) indifferent citiesin India
(Ramachandran et a., 2003).

Incidencein Different Citiesof I ndia

Researchersfound that incidence of diabetes
are more on the Southern parts of the country
and least in the Eastern parts. Nearly 12 per cent
of the adult population in Delhi and Kolkata,
nearly 10 per cent in Mumbai, 12.5 per cent in
Bangalore, 13.5 per cent in Chennai and nearly
16 per cent in Hyderabad are patients of diabetes.
The incidence of diabetes had increased in
Hyderabad with an average of 16 per cent above

the age of 25 suffering from the disease as
compared to fiveper cent in other citiesand world
average of three percent. However, inrural areas
theincidence wasfive per cent less. The Diabetes
Awareness Survey in Hyderabad (DASH) study
conducted in the twin cities has recently pointed
out that the diabetes prevalence levels have
grown significantly from 16.6 per cent as per the
Nationa Urban Diabetes Survey (NUDS) of 2001.
Stating that the exact reasons for the growing
prevalence rate of diabetes in Hyderabad were
not yet ascertained, The DASH study has
reveal ed that nearly 43 per cent of the Hyderabad
population was unaware of a condition called
diabetes and 65 per cent did not know that
diabetes could affect the eyes, which could lead
to decreased sight. The increased prevalence of
diabetes in India has a lot to do with a switch
from atraditional to a Western diet though the
traditional Indian dietisgood for diabetes (http:/
/news.webindial23.com/news/showdetails.
asp7id=231251& cat=Health)

Possible Causative Factor s

Diet: Diet has a profound role in the control
of such diseases as observed by several
observers (Raheja et al., 1970; Sanders et al.,
1985;Ghafoarunissa, 1996; Ornish, 1996;
Luscombe et al., 2002; Mitra and Bhattacharya,
2005, 2006). Mitraand Bhattacharya (2005, 2006)
found while rural diet is diabetogenic in nature,
increase in protein content in the diet was easier
to comply and more satiating. It caused reduction
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Table 1: Prevalence of diabetes and impaired glucose tolerance (IGT) in different cities in India

City n Males: Females Diabetes% (95% ClI) IGT% (95% ClI)
Chenni 1668 708 : 960 13.5 (11.8-15.2) 16.8" (14.6-19.0)
Bangalore 1359 638 : 721 12.4°> (10.5-14.3) 14.9>f (12.8-16.9)
Hyderabad 1427 685 : 742 16.6 (14.6-18.6) 29.8" (26.9-32.8)
Calcutta 2378 1163 : 1215 11.720 (10.4-13.0) 10.0%4 (8.7-11.4)
Mumbai 2084 987 : 1097 9.3%b¢ (7.7-10.1) 10.82b4 (9.3-12.2)
New Delhi 2300 1107 : 1193 11.60 (10.3-12.9) 8.620def (7.4-9.7)

P<0.001:2 vs Chennai;" vs Hyderabad;® vs New Delhi;® vs Bangalore;® vs Calcutta; F vs Mumbai

of abdominal fat in males. Thiscorroborateswith
the observations of Luscombe et al. (2002).
Ghafoarunissa(1996) observed that in Indian rural
diet fat intake, particularly intake of omega-3 fatty
acid, is low and intake of fat is directly
proportional to income. Sanders et al. (1985)
showed that with alow fat intake the difference
in effects of w-3 and w-6 fatty acidsaremarginal.
Hence, the view expressed by Sanderset al. was
contrary to the view expressed by Raheja (1999)
who links the diabetic explosion in India, to
increase in consumption of omega—6 fatty acids
which started from mid 70s in order to reduce
blood cholesterol levelsand subsequent coronary
artery diseases therein. Ornish (1996) had
advocated a low fat diet is beneficial for health
but it has the disadvantage of low HDL level in
blood. Hence, a diet with adequate fat and with
w-3 and w-6 fatty acidsisgood for health. It was
observed that vegetarian diet has a role in
reducing theincidence of Insulin Resistance (IR)
(Burdlemet a., 1978; Burr and Sweetman, 1982;
Ernst et al., 1986; Fisher et al., 1986).

Body-mass Index: While most people get
diabetesif their body-massindex is30-31, inthe
case of Indians, abody-massindex of above25is
enough for them to get diabetes. Theideal body
mass index by international standardsis 25 and
bel ow, but theideal body massindex for an Indian
should be 23 and bel ow. Only five per cent of the
surveyed individualsknew that sedentary lifestyle
was arisk factor for diabetes.

Other Factors: Sedentary lifestyle, genetic
susceptibility, environmental and lifestyle
changes resulting from industrialization and
migration to urban environment from rural settings
could be responsible for high incidence of the
disease. Compared to the Chinese, the Europeans,
or the Koreans, urban Indians do not have the
habit of exercising. Sporting activitiesare not part
of thelndians' lifestyle, which prefer asedentary
lifetoan activelife. Indians, frankly, prefer sitting
in front of the television to taking awalk (http://

news.hitavadaonline.com/news/index.php?
mode=single& page=11& n=6546).

I nterpopulation Differences: Interpopulation
differencesexist in both diet and the socio-cultural
factors both within and outside the subcontinent.
Availabledatasuggest that diet isthe main cul prit.
NIDDM prevalence rates are higher on the east
coast of Andhra Pradesh, particularly Eluru and
Tenali, where rice is traditionally consumed as
only cereal were higher compared with urban and
rural Hyderabad, mainly wheat eating community.
The dietary pattern, eating and methods of
cooking vary indifferent partsof India(Ramaiya
eta., 1990). Mitraand Bhattacharya (2005, 2006)
found diet intherural Bengalee communitieshas
aroleto play in theincidence of Type 2 Diabetes
and the condition improves with diet prescribed
asper ADA guidelines(1987). Sincethen attempts
have been madeto assesstheroleof diet to diabetes
in population surveys. Diet may contribute to the
development of diabetes in two ways. quanti-
tatively, by supplying calories and if activity is
low by resultant obesity and qualitatively by the
effects of specific foods. Thelong term effects of
intermittent starvation and the pathological
metabolic stress consequent to it on the course of
glucose tolerance are not known still yet though
some populations in India, where incidence of
diabetesison higher side(tribal beltsof Rgjasthan
and Gujrat) consume very little protein on some
daysand an dternate starvation-excesscycleexists
(Ramachandranetd., 1990).

Effects on Migration: However, with
migration, thetraditional dietary pattern changes
rapidly with an increase in the consumption of
“modern” foods coping with the west where
changesin dietary adjustments has extended over
many generationsleading to genetic adjustments.
Traditionally, Hindu Indians are pure vegetarians,
but with modernization the diet has become more
|actovovegetarian. In addition to the use of meat,
fish, and poultry with moderate use of eggs, dairy
products, and a relatively high intake of vege-
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tables oils. Hence the intake is of less saturated
fat and cholesterol, and more poly-unasaturated
fat and vegetable fibre (Mitraand Bhattacharya,
2006). Some workers believe that a vegetarian
diet reduces the risk of developing diabetes but
in amulticentre Indian study diabetes was more
prevalent in vegetarians (2.1-2.8%) than in non-
vegetarians (<2%). In Tanzania, Hindu Indians,
majority of whom are vegetarians also had a
higher prevalence of diabetes than Muslim
Indians who are non-vegetarians. Asian Indians
livinginAmericamaintaining Indian dietary habits
have higher insulinlevels, higher plasmaglucose
levels and lower insulin binding to erythrocytes
after a glucose load than Caucasoid Americans,
suggesting an increased risk of developing
NIDDM, though therisk reducesin 2™ generation
of American Indians (Ramaiyaet al., 1990). The
contribution of diet, therefore, to the increased
prevalence of diabetes in Asian Indians is still
hazy and more nutritional studiesarerequiredto
know the specific contribution of diet,
independent of obesity to the pathogenesis of
type 2 diabetes. WHO Expert Committee opined
that the undernutrition protects populations
against diabetesand asundernutritioniscommon
in India, incidence of diabetes should be lessin
Indians, but on the contrary, it is more. Indian
lifestyle habits, especially diet, might beinvoked
to explain theincreased susceptibility to glucose
intolerance based on Neel’s thrifty genotype
hypothesis and Dilman’s theory of failure in
adaptosis mechanism (Dilman, 1989). Whileitis
possible that some of these factors are either
racially or genetically predetermined (Mohan et
al., 1996; Misraet a., 2001; Harriset al., 2002)
primefactor for theincrease could bethe adverse
life style patterns (Ramachandran et a.., 2003).
Birth Weight and Childhood Developments:
Theresults of along follow-up of children from
birth to 30-35 years have brought out certain
factors during early childhood that lead to
diabetesin later life. In ameticulous analysis of
the children whom they followed from birth
through their early adulthood, the researchers
found that heavy mothers give birth to bigger
babies who later on become obese adults. They
also found that, paradoxically, the babies who
have alow birth weight tend to grow rapidly in
childhood and become obese adults. This
phenomenon is already noticeable in the
developing countries where with availability of
better nutrition, particularly for boys, there are

sudden spurts of growth leading to obesity,
which in turn is an important factor in the
development of diabetes. The critical period of
growth for the children is early childhood and
indeed even earlier than that, theintrauterinelife.
These observations point towards the possibility
of intervention during these phases of life, which
makes more economic and medical sense than
developing drugs for diabetes. The fasting
glucoselevel inthe children wasnot high to begin
with but stressing the system by giving higher
dose of glucose brings out the presence of
diabetes. The efforts need to start during the
intrauterine life, early childhood and adol escent
life. Anenormouseffort to educate the community
is needed. Infants who are at the highest end of
the distribution for weight or body massindex or
who grow rapidly during infancy is atincreased
risk of subsequent obesity (Baird et al., 2005).

Effects of Life Syle: No wonder the WHO
has declared this year as the year of Lifestyle
Changes (The Tribune, 21.4. 2002). Stress as a
result of faulty life-style may lead to more of
visceral obesity (Drapeau et al., 2003) and
increaseinwaist circumferenceleadingtoincrease
ininsulin resistance (Wahrenberg et al ., 2005).

Thisrising trend predicts asignificant health
burden due to diabetes in India. This problem
started developing in the childhood more in the
urban areas where children do not have any kind
of physical exercise and consequently the life-
style pattern is altered. The only thing one does
is to spend long hours on the computer or the
cell phone or watch television (http://www.
chennaionline.com/health/News/2005/09
diabetes.asp). Asper dataprovided by US Census
Bureau, Population Estimates, 2004 and US
Census Bureau, International Data Base, 2004
further study is needed regarding role of geo-
graphical variables, particularly longitude and
latitude.

Western lifestyle is the fast emerging as the
biggest threat contributing to the sharp rise in
the incidents of diabetes in India. This is the
result of coca-colanisation or mcdonal disation of
life styles. Much has been said about the socio-
economic changes sweeping across Indiaand the
effect it is having on the population. Prevalence
of diseases hitherto considered “rich man’s
disease”, are disturbingly on the rise across all
categories of society. One of the most morbid
among these is Diabetes Méllitus.

Economic I mpact of the Disease: The cost
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of treatment of this disease per se and its
accompanying complications can ruin families.
Themedian annual direct medical cost for patient
with Type-1l DM without complicationswas Rs.
14,507/- (Bhaskaran et .., 2003).

Alternative Therapies

Theinvolved cost and lack of infrastructure,
prevailing in rural Indiagives ascopeto incline
to its traditional source of healthcare through
Ayurved, particularly intheuse of medicinal herbs
and plants. Mankind has a long history in the
use of herbal medicines. Rigveda and Ayurveda
(4500-1600 BC) reveal that ancient Indianshad a
rich knowledge of the use of medicinal plants.
India unquestionably occupies the topmost
position in the use of herbal drugs since ancient
times utilizing nearly 600 plant speciesin different
formulations. Great majorities of peoplein India
have been depending on crude drugs for the
treatment of various diseases as evidenced from
well-documented indigenous system of
medicines, Ayurveda and Unani. The Materia
Medicaof these systems containsarich heritage
of indigenous herbal drugs (Nadkarni, 1954). The
role of traditional medicines in the solution of
health problems is invaluable on a global level.
Thisis more striking when we consider the fact
that approximately 80% of the people living in
less developed countries rely exclusively on
traditional medicine for their health care needs.
Traditional Indian and Ayurvedic medical system
for example, have been evolved during thousands
of years and have left for posterity a well
documented literary legacy which permits usto
recognize immediately atheoretical base whose
conceptual framework even if were more or less
archaicisfound to belogical. In other countries
the ethnomedical heritage hasnot reached ahigh
status. However, many useful points can still be
found in them. The sources, which support the
popular harmacopoeia, are raw materials of
vegetable, animal and mineral origin. However,
the most important therapeutic resource is that
of vegetable origin. They are qualitatively and
quantitatively superior to the other two. Often
impregnated with contradictory religious creeds
we find plants used as proper medicines, food
and no less importantly plants used in religious
rituals acknowledged as ‘ placebo’ or those used
in ‘baths'. The last two specifically plants as
scholars do not consider ‘foods' in their truthful
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magnitude and they are relegated to the
background unfortunately. Well documented is
the hot-cold dichotomy at least in relation to
plants considered in such manner. There are
abundant data on the role of wind, hot, humidity
and cold in the genesis of many afflictions. In
general, the plants are used fresh, mainly as
decoction, even though the plant has
therapeutically active volatile components
(Santana, 1996). Over the years, the tribal
community developed an intimate knowledge of
various plants and their medicinal uses played
an invaluable role in the development of
Ayurvedic medicines. According to the studies
on ethnomedi cine and folk medi cine about 2000
species are newly identified as drug yielding
plants and are well known for their use in about
4000 drug industries of various Indian system of
medicine.

Roleof Culture

Therich cultural reservoir of traditional Indian
medicineissupported by diverse cultural sources,
which have to be evaluated fully. It represents
the people. The popular therapeutic habits and
successes have to be retrieved and validated in
order to usethisinformation to develop new cost-
effective, safe and efficacious system of
medicines. A national congress on traditional
sciences and technologies of India during 1993
was organized specifically to comprehend and
evaluate our traditions in diverse domains of
knowledge and practice. Thiswas considered an
important issue in our developmental efforts at
the grass-root levels, as many of these living
traditions still have the potential to contribute to
the physical well being of our people (Seshadri,
1993). India’'s customs and social patterns are at
their present levels mainly because of tribal
people. Asan example, the earliest tribes heavily
stressed gender equality and respect for all
members. With their influence, deities, customs,
myths and other, religious rites were absorbed
into broad stream Indian society. Such a value-
system was sustainable as long as the tribal
community shared the fruits of their labor.
Nevertheless, tribal societieswere under constant
pressure as the money economy grew and made
traditional forms of barter difficult to sustain.
Tribal influence also pervades the religions,
languages, medical and agricultural practices of
India. The Gods Shiva, Kali, Krishna, and Ganesh
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all havetribal backgrounds. Inthe eighth century,
thetribal forest goddess, Parvati, became Shiva's
wife, Ganesh originscomefrom atribe of elephant
trainers. The languages of Oriya, Marati and
Bengali developed by integration of tribal and
local languages. Tribal salso played an important
role in the development of agricultural practices
likerotational cropping and fertility maintenance
(Sarkar and Dasgupta, 2000; Saraswati, 2004).

TRIBAL POPULATION IN INDIA
PARTICULARLY BENGAL

The tribal population of India appears to be
aninsignificant 8.08 % on first glance. However,
when translated into figures, it amounts to more
than 80 million people, which is more than the
population of many developed countries of the
world. A major part of this population residesin
the belt that constitutes Jharkhand (7.7%),
Chattishgarh, Orissa (22.2%) and West Bengal
(5.6%) (http://tribal .nic.in/tribes.html). Although
the states of the north-eastern region constitute
chiefly of tribal population, since they are small
states, in terms of real number of tribals, states
like Jharkhand (Chattishgarh, Orissa and West
Bengdl, far exceed that number. In Orissathemajor
tribesarethe Birhor, Gond, Juang, Khond, Korua,
Mundari, Oraon, Santhal, Tharua, etc. In Bihar
and Jharkhand, are the Asur, Banjara, Birhor,
Korwa, Munda, Oraon, Santhal and in West
Bengal are the Asur, Birhor, Korwa, Lepcha,
Munda, Santhal and other tribes (http://
tribal.nic.in/theconstitutionbystate.htm| ). The
condition of the tribal populace is so bad that
almost half the population lives bel ow the poverty
line and suffersfrom serious malnutrition (Singh,
1993). Poverty is not the only cause for this
malnutrition. To a very great extent, their food
habits and lack of awareness of nutritional facts,
socio-cultural factorslike the taboos and beliefs
within which they live are responsible for this
state of affairs. In fact, the majority of pre-school
tribal children suffer from malnutrition for these
reasons (Rao et al., 2005).

Health Problemsof Tribes

Theinadequate health infrastructurefor these
peculiar health needs of thetribal isalso amajor
factor. The problem of tribal health and nutrition
is linked with social, economic and educational
status of the tribal. The tribal demographic

scenarioisoneof highfertility, high maternal and
infant mortality rates. Poverty, illiteracy,
malnutrition, lack of personal hygiene, unsanitary
conditions and absence of health education, poor
mother and child health services and poor
coverage of the national preventive programmes
have been found responsible for the poor health
of thetribal communities. Besides poor coverage,
thetribal communities havetheir own systems of
medicines, dispensed through the medium of
shamans, herbalists and witchdoctors, which also
act as a barrier to healthcare programmes. The
government of India has implemented specific
programmes for the healthcare development of
the tribal communities and there have been
encouraging results. Both at Central and State
Government level variouswelfare measureshave
been adopted to promote the quality of lifeduring
the five decades of our independence. But no
significant change seems to have taken placein
their life-style. It is observed that the privileged
section of the society shares the fruits of any
sort of development. These peopleliveinremote
and hilly regionswith alittle contact with people
from plains. They venerate every aspect of life.
Shifting Agriculture is the main stay of the
population. They depend on minor millets as
staple food. They are very hardworking people,
sincere, and trust worthy. Due to small amount
produce from agriculture they have remained
poor. Consequently they are anaemic, and suffer
from diseases such as malaria, tuberculosis, and
infertility. Personal and menstrual hygiene of
women is in a bad state and suffer from white
discharge and several menstrual problems. Many
women and men have been widowed due to
deaths resulting out of malaria. The tribal
communities suffer two groups of diseases. The
first group includes those diseases, which have
their origin in poverty and backwardness; the
other group of diseases includes those diseases,
which they have contracted from modern
civilization. Often some dreaded diseases are now
endemic to the tribal areas (Robin and Sherry,
2004). Many of the tribal began to succumb to
diarrhea, malaria, and snakebites.
Primitivetribesarehighly receptiveand amen-
ablefor discussionson several of their problems.
Usual surveys may not help in identifying their
problems. Informal discussions and interviews
will reved their culturd life. They need continuous
interaction with people from plains to develop
their life. Many of the illnesses ravaging this
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community can be prevented by basic health
education, first aid, and proper hygiene, and better
care of the natural resources (Robin, 2004).

Anti-diabetic Use of Some Common Plantsby
Tribes

Ayurveda and other traditional approaches
had described anti-diabetic potentials in more
than 800 plants in the Indian sub-continent
(Rahman and Zaman, 1989; http://tribal.nic.in/
theconstitutionbystate.html) . Tribes usually go
for those plants, which are easily available, and
involve no cost or very less costs. Due to its
wide spread availability they are used as a
medicinal plant by a section of Munda and
Santhal tribes of Midnapur district. The plants
commonly used by them are Banyan tree, Currey
leaves, Jamun seeds and |eaves, Bitter gourd and
gurmur.

Banyan Tree: Its active anti-diabetic com-
pounds rests in its bark and leaves (Sushrut
SamhitaNidan 6.6; http://www.ayurvedinstitute
.com/diseases_diabetes2.htm; Chopra and
Chopra, 1955; http://www.plantcultures.org.uk/
plants/banyan_traditional _medicine.html;
Bhattacharya, 1977; http://www.herbalgram. org/
herbclip/review.asp?i=43536; Rahman and
Zaman, 1989 and http://mww.wisegeek.com/what-
is-a-banyan-tree.htm). A decoction of bark isto
be prepared and consumed twice daily in a dose
of 40to 80ml. The decoctionisprepared by taking
around 25-50gms of bark towhich 4 cupsof water
are to be added (100ml of 10% solution). It is
heated to make one cup, which has to be
consumed (Chopra and Chopra, 1955). So far,
some compounds called leucocyanids have been
isolated from the tree and these compounds could
be associated with the anti-diabetic activity of
the plant. However, more research needs to be
completed to understand the medicinal properties
of thissymbolictree. The plant isnot reported as
being used medicinally in Europe and there are
no documented cases in the literature of toxicity
fromitsusein Britain (Deshmukh, 1960; Shrotri
and Aiman, 1960; VVohraand Parasar, 1969; Vohra
and Parasar 1970; Singh etal., 1992).

Thelatex obtained from the aeria partsof the
plant (leavesand young branches) and mixed with
honey and use orally to control high blood
glucoselevel (http://www.ayurvedinstitute.com/
diseases diabetes?2.htm). It is less effective in
patients with normal sugar and the effect is due
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to glycosides (Bengalenoside) (Satyavati et al.,
1939).

Fiscus contains albuminoids (fruits), caout-
chouc, carbohydrates, fibers, flavonals, friedelin
(leaves), glycemic principles and glycoside
(bark), ail (fruit), quercitin-3-galactoside (leaves),
rutin and sitosterol (leaves), subramanian
(heartwood), tannins 10% (bark and buds),
taraxosterol acid ester, tigilic acid ester, triterpene
(leaves), wax (Blake, www.natural healthwizards.
com).
Two anti-diabetic glycosides (still in
experimental process) wereisolated from banyan
tree (Ficusbengalensis) bark. They areactive at
amuch smaller dose of 10-25 mg/kg body weight
in contrast to 100 mg/kg of body weight required
for other glycosides of banyan bark isolated
earlier by others. They were tested in diabetic
rabbits. They are useful not only in mild diabetes
but also severe diabetes in which pancreas is
almost completely destroyed. Other glycosides
and flavonoidsisolated from banyan bark are not
useful in severe diabetes. Thesetwo drugs have
the advantage that they need not be taken every
day. They are effective even when given
intermittently. Thebeneficial effectscontinuefor
10 days after stopping effective treatment. They
are different from the glycosides and flavonoids
isolated by others earlier. They did not produce
any toxic effectsduring the period of treatment in
the rabbits. Histopathological studies revealed
that some of the abnormalities seen in the
pancreas of untreated rabbits are corrected.
Further the mechanism of action seemsto be both
by increasing serum insulin levels as well as by
directly acting on liver and muscle enzymes
involved in glucose metabolismi.e. pancreatic and
extrapancregtic. Therewerenotoxic effectsduring
the period of trestment (http://mww.nrdcindia.com/
pages/bioactivecompounds.htm; Achrekar et a.,
1991).

Curry Leaves. Curry leaf (Murrayakoenigii
Spreng) contains special compounds that inhibit
alphaamylase. Thismeansthat the rate at which
starch is broken to glucose can be slowed by
inhibiting the metabolic reaction of the enzyme.
This is potentially a breakthrough for diabetes
sufferers. Slowing the rate of starch breakdown,
by blocking the alpha-amylase enzyme, can lower
the rate at which glucose enters the bloodstream
from theintestine. This breakthrough could lead
to the development of a new drug for diabetes.
Thisisimportant because more and more people,
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especially young people, are devel oping diabetes
because they are eating food that contains too
much sugar. New drugs which have few side-
effects are constantly being sought. It may not
be too long before the curry leaf emerges as a
new innovative medicine (http://www.plant
cultures.org.uk/plants/curry_leaf western_
medicine.html). Tribals use green leaves as such
and usually takes 15 leaves per day.

Jamun: When alloxan induced diabetic rats
were fed with Jamun seed extract, the blood
glucose, blood urea, serum cholesterol and serum
triglyceride levels were found to decrease
sgnificantly (Giri et ., 1985). Jamun fruit reduces
the sugar in the blood and is very good in the
control of diabetes. Its seeds contain Glucoside,
Jamboline and Ellagic acid, which are reputed to
havethe ability to check the conversion of starch
into sugar in case of excess production of glucose.
Therefore, Jamun seeds are al so used asaremedy
for Diabetes. “ Shaligram Nighantu Pharmacopia’
inancient Indiaa so confirmed use of Jamun seeds
for Diabetes. Jamun seeds reduce urine sugar
quickly. Other constituents of the fruit include
Resin, albumen, gallic acid, essentia oil and tannic
acids (http://www.healthandyoga.com/html/
product/diabetic.html). Tribalsuse Jamun leaves
as such in diabetes needing further studies to
show the efficacy of the leaves. 5-6 leaves per
day are commonly chewed in morning beforethe
breakfast.

Bitter Gourd: Number of studies depictsthe
effectsof bitter gourd in diabetes. Tribalsusually
use the bitter gourd plants and leaves for anti
diabetic effects. The tip of the plant is usually
consumed along with leavesabout 15 gramstwice
or thrice weekly. Results from arecent study of
bitter gourd in diabetic mice have suggested that
this vegetable, which features in many local
dishes, has a favorable effect on blood glucose
levels. Although the micewere only studied for a
month, the researchersare confident that thisisa
significant breakthrough in scientifically
validating the traditional use of the plant. The
other purported benefits of bitter gourd lay inits
antibacterial, antibiotic, anti-inflammatory,
antioxidant and antiviral properties. Feeding bitter
gourd for two weeks may have stimulated the
body to help in some way, either to directly
produce more insulin or activate the pancreatic
beta cells to produce more insulin. Another
possible, although less likely, mechanism of
actionisthat bitter gourd makes the receptors of

target cells (like muscles and fat tissues) more
sensitive to insulin, and therefore, the cells
increasetheir absorption of glucose. At least three
different groups of constituents in the bitter
gourd appeared to have hypoglycemic, blood
sugar lowering, actions of potential benefit in
diabetesmellitus. It isbelieved that theseinclude
a mixture of steroidal saponins known as
charantin, insulin-like peptides, and akaloids. The
bitter melon is believed to improve glucose
tolerancein Typell diabetes. Active constituents
are believed to be oleanalic acid glycosides and
Momordins which prevent absorption of sugar
(Mitraand Bhattacharya, 2006).

Gurmur: Mitraand Bhattacharya (2006) used
acomposite with Gurmur and tested it in newly
diagnosed type 2 diabetes patients between 45
and 60 years of age for 4 weeks. The parameters
used for evaluation were blood glucose levels
and glycosylated hemoglobin (HbA c). Of the
three cardinal symptoms for diabetes, a marked
reduction was observed for polyuria (the
production of large volumes of urine). The other
two symptoms, symptoms polyphagia
(gluttonous excessive eating) and polydipsia
(abnormally intensethirst), initially observed were
disappeared by 12 weeks. Control of both fasting
and postprandial blood glucose was achieved in
about 55% of patients. Only 7% of the patients
attained control of HbA ¢ by 4 weeks. None of
the patients reported any side effects.

The Indian Council of Medical Research
concluded that Gurmur be used in the treatment
of newly diagnosed or untreated Type 2 diabetes
patients. In addition they suggested that the
treatment berestricted to mild diabeticspreferably
in combination with other herbal remedies like
Vijayasar (http://www.webindial23.com/health/
disease/diab/care.htm).

CONCLUSON

Tribalsin Indiahave arich heritage. Modern
traditiona medicineowealargetotribal medicines
and many resarches are being conducted for
scientific explanations. Tribal populace being poor
and weak economically, their medicines suit to
majority of Indians as it is affordable. Cultural
variations act as a hindrance to universal
acceptability. However, herbal principles can be
safely anaysed for future acceptability in majority
of Indiansasalternative medicinesof choice. This
paper provides research directives to leaves of
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banyan, leavesof Jamun, tip of the stem and leaves
of bitter gourd, leaves of curry and gurmur as
anti-diabetic principles.
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