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Wisdom of Ayurveda in perceiving diabetes:
Enigma of therapeutic recognition

Ashok K. Tiwari

Diabetes mellitus is described as ‘Madhumeha’ in ancient Indian Sanskrit literature dealing with
health care systems, and is duly acknowledged in modern medical texts. However, detailed descrip-
tions of the disease process and therapeutics prescribed in these classics could not get proper recogni-
tion, because of the fact that modern medical science those days was at its budding stage. Never-
theless, recent advances in modern science in understanding pathophysiology of diabetes mellitus,
its complications and therapeutic requirements, are providing a better platform to interpret and
understand centuries-old Ayurvedic knowledge. Furthermore, scientific analyses of medicines pre-
scribed therein, reveal that they possess enormous therapeutic capabilities that modern medicine is
searching for. This article provides a general account of these understandings, and an analysis that
may provide insights for future study and development of Ayurvedic medicines in modern scientific

per spective.

UNVEILING ancient sculptures and inscriptions by modern
society has replenished several valuable directions and
descriptions. However, there are yet several unexplained
and inadequately exhumed gems of immense relevance
for acquisition. While the polyuric states, clinicaly resembl-
ing diabetes mellitus, were described as early as 1550 BC,
in the ancient Egyptian papyrus discovered by George
Ebers, the sweet taste of diabetic urine associated with
polyuria were noted and clinically described first in 5th—
6th century AD in Sanskrit literature by Indian physicians
Susruta and Charaka’, followed by Thomas Willis in the
17th century®. Susruta and Charaka described urine of certain
polyuric patients tasting like honey (madhu). The Indian
description of that period distinguished two forms of dia-
betes, one affecting the older and obese, and the other affect-
ing thin people who did not survive long; the fortuitous
paralle with the present-day subdivisions of diabetes into
insulin-dependent and non-insulin-dependent types'. Fur-
thermore, the same Hindu physicians described the classi-
cal clinica syndrome of severe thirst, profuse urination,
and bodily wasting followed by coma and death, many
centuries ago before the central role of glucose was recog-
nized®. Beyond these acknowledgements, however, detailed
descriptions pertaining to etiology, pathophysiology, and
therapeutics could not be understood in modern medicine.
This may be due the fact that efforts of modern medicine
towards understanding pathophysiology and therapeutic de-
velopment were beginning to grow.

In Western literature though, the word ‘diabetes
(lonian Greek; meaning to pass through) was first used by

Ashok K. Tiwari is in the Pharmacology Division, Indian Institute of
Chemical Technology, Hyderabad 500 007, India.
e-mail: astiwari @yahoo.com

CURRENT SCIENCE, VOL. 88, NO. 7, 10 APRIL 2005

Aretaeus of Cappadocia in the 2nd century AD as a generic
description for conditions causing increased urine out-
put’. It was the English physician John Rollo (1809) who
introduced the adjective ‘mellitus’ (Latin-Greek; meaning
honey) to distinguish the conditions from other polyuric
diseases in which glycosuria does not occur and the urine
is tasteless”, Later, Matthew Dobson made it clear that serum
as well as urine of a diabetic patient contained a sweet-
tasting substance® and that it was sugar. He explained that
the kidney was drawing a large proportion of the alimen-
tary nutritious matter, before it is perfectly assimilated
and applied to the purpose of nutrition and that diabetes
was a systemic disease condition. Since then, research, under-
standing and the struggle to manage this dreaded disease
has continued. However, despite the fact that several sig-
nificant achievements have been made in the past to treat
and control diabetes and its complications; it is taking the
shape of an epidemic®®.

The efforts of modern medicine in delinesting the patho-
genesis of diabetes are paving ways to understand and inter-
pret descriptions of diabetes mellitus and its complicationsin
Ayurvedic texts. Similarly, evaluation of medicines pre-
scribed in Ayurvedic classics utilizing modern scientific
tools and techniques, reveals the fact that they are amaz-
ingly relevant even today and have the capabilities to take
global care of the disease. In the light of recent advances
in modern science, this article analyses (i) understanding
of diabetic pathogenesis in both Ayurvedic and modern
medicine, (ii) therapeutic approach for prevention and
treatment, and present views as how therapeutics pre-
scribed in Ayurvedic medicines are still relevant in taking
care of preventive as well as therapeutic aspects of this
dreaded disease and finally, (iii) challenges posed to tra-
ditional medicines like Ayurveda, that have to be addressed
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Figure 1. Ayurvedic philosophy describes Kapha, Pitta and Vata as three important factors of life. Their appro-
priate balance is important to lead and live a healthy life. However, their inappropriate distribution causes imbal-
ance in biochemical/physiological homeostatic processes that leads to different disorders/diseases. In such
circumstances, these factors become doshas (culprits) responsible for genesis of various pathological states. In
diagnosis of diseases, Ayurveda considers vitiation in these doshas (Tridosha) together. Therefore, the therapy in-
corporates and prescribes multiple ingredients possessing the capacity to bring the vitiated homeostatic phenome-

non back to normalcy.

serioudly in order to place the gems of Ayurveda in proper
perspective.

Fundamental principles of Ayurvedic philosophy
and description of diabetes

Basic principles of Ayurvedic philosophy revolve around
three important factors (doshas) of life, viz. Kapha, Pitta
and Vata. At macro- or molecular levels, Kapha represents
nutritious regimens and may be either of dietary origin or
nutritious substances at systemic and/or tissue level. Pitta
designates factors responsible for digestion, absorption,
and/or metabolism of nutritious substances at any level of
physiological processes and may be regarded as enzymatic
activities, etc. Further, Vata represents processes like res-
piration, oxygen (vayu) responsible for combustion/burn-
ing of nutritious substances during metabolic activities to
release and mobilize energy. Ayurvedic philosophy enforces
the qualitative as well as quantitative appropriateness and
balance of all these factors to maintain normal physio-
logical fuel homeostasis in order to live a hedthy life.
Therefore, it emphasizes that any vitiation either due to
exogenous or endogenous over-consumption/accumula-
tion and vice versa in these three factors (Tridoshas) creates
an imbalance in normal biochemical/physiological proc-
esses. This disturbance inappropriately activates the in-
built defence and self-sustaining mechanisms, leading to
either disproportionate accumulation or depletion of factors
responsible for maintenance of normal biochemical/phy-
siological homeostasis. In the absence of appropriate cor-
rective measures therefore, vitiated homeostasis leads to
disorderliness in normal physiological functions and hence
favours multiple disease (Figure 1).

Hence, as a remedy, Ayurveda recommends multiple
herbo-mineral preparations incorporating appropriate charac-
teristics to manipulate risk factors (doshas) in order to
bring physiological homeostasis back into the state of equili-
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brium. In Ayurvedic classics, diabetes mellitus and its
complications have been described in Sanskrit in detail,
and more than twenty types of diabetic descriptions are
available™. Ayurveda recognizes beginning of this disease
condition primarily as Prameha (increased frequency and
turbidity of urine), which in due course of time may turn
out to become Madhumeha® (diabetes mellitus). In such
a situation the disease becomes incurable:

SARVA YEVA PRAMEHASTU KALENAPRATIKARINAH
MADHUMEHATVAMAYANTI TADA ASADHYA
BHAVANTI HI (Su. Ni. 6)*°.

Ayurvedic literature describes symptoms of Prameha,
where there is rapid urge and frequent passage of urine;

PRACHURAM VARAM VARAM VA MEHATI
MUTRATYAGAM KAROTI YASMIN ROGE SA
PRAMEHA (Ma. Ni.)™.

Susruta describes that day time sleeping; lack of exercise
and laziness; too much of cold, sweet, lipidemic and alco-
holic foods and beverages as the caustive factors for deve-
lopment of diabetes later in life:

DIVASWAPANAM VYAYAMALASYA PRASAKTAM,
SHEETASNIGDHA, MADHURDRVYAPANASEVINAM
PURUSAM JANEEYAT PRAMEH| BHAVISHYTEETA
(Su. Ni. 6)™.

Furthermore, Charaka adds that excess of newly harvested
foodgrains, jaggery preparations and factors responsible
for elevation of Kapha, may contribute to the develop-
ment of diabetes:

......... NAVANNAPANAM GUDVAIKRITAM CHA
PRAMEHAHETU KAPHAKRICCHASARVAM
(Ch. Chi. 6)™.
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It is envisaged in Ayurvedic descriptions that vitiation in
oxidative processes, and disturbances in digestive or meta-
bolic system may lead to the accumulation of carbohydrate
and/or fat metabolites that in due course may generate
diabetes:

VATA PITTA MEDOBHIRANVITAHA SHLESVA
MEHANJANAYATI (Su. Ni. 6)*.

It had already been described by observations made in
late 18th century by Dobson®, that the disease originates
due to imperfect application, assimilation and utilization
of nutritious substances. Ayurveda further adds that if ade-
guate care is not taken in time to correct these distur-
bances, the over accumulation or lack of proper nutrients
at a systemic or tissue level fans the flames of Vata (oxi-
dative stress) that complicates the disease (diabetes mellitus).
Thereafter, treatment becomes difficult:

UPECCHAYA HI PITTAKAPHAJANAMAPI
MADHUMEHATVAM PRADARSHAYITUMAH SARV
YETEYADI DHATUCCHAYAVARANABHYAM KUPIT
VATEN MADHUMEHAASAMBHAVABHAH (Ma. Ni)*.

Ayurveda advocates that diabetes mellitus aggravated with
oxidative stressis a condition difficult to treat:

....VATAJASHCHATVARO MEHASTE
POORVAROOPRAHITA APl NAHI SADHYAH (Ch. Ch. 6).

Many centuries ago, Charaka had made pathogenic staging
of the disease as due to dietary followed by metabolic
inappropriateness and then aggravated by oxidative stress:

SAPOORVAROOPAH KAPHA PITTA MEHAH
KRAMENA YE VATKRITASCH MEHA (Ch. Chi. 6)*°.

It emphasized that improper dietary habits, imperfect
digestion, metabolism and utilization of nutrients from
carbohydrates and lipids at tissue level are the cause of
diabetes mellitus. Accumulation in systemic circulation,
and lack of nutrients at the tissue and cellular level aggravates
oxidative stress that complicates diabetic pathogenesis.

Current developments of under standing disease
pathogenesisin modern medicine and relevance
to Ayurvedic descriptions

Like the Ayurvedic concept of ‘ Tridosha theory’ which advo-
cates imbalance in different doshas (factors) producing
various disorders and diseases, it is now increasingly
being realized in modern medicine that an imbalance in
physiological homeostasis generates several diseases.
Simultaneoudly, it is aso being accepted that development of
disease depends on individual susceptibility. This concept
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of ‘altered homeostatic theory’ asserts that multiple
acquired (environmental) and genetic factors (risk factors)
move the basic homeostatic balance in an action direction,
which inappropriately activates defence mechanism in
favour of multiple diseases'. Therefore, therapeutic regi-
mens containing opposite qualities may help improve and
correct the imbalanced physiological homeostasis. Modern
science also recognizes that life is based on a complex
and finely tuned network of reduction—oxidation (redox)
reactions that are under homeostatic control. Cells or orga-
nisms are constantly subjected to factors that can alter
this redox balance, often resulting in overt generation of
free-radicals (oxidative stress)'®. Therefore, imbalance in
oxidant and antioxidant defence in the body is being
recognized as the causative/fostering factor for develop-
ment of a number of diseases like diabetes, atherosclerosis,
cancer, neurodegenerative diseases and disorders of ageing,
etc. All these diseases are now being observed to share
common pathophysiological platforms, irrespective of
their source of origin™**. Ayurveda also recognized Vata-
Vriddhi (oxidative stress) as the cause of majority of
diseases if corrective measures to manipulate, modulate
or improve the disorderliness in disturbed physiological
processes are not taken up in time™. The realization of
oxidative stress as the cause of majority of diseasesin modern
medicine has, therefore, initiated severa globa programmes
to harness and harvest natural antioxidant-rich resources™>2
and boost antioxidant defence by various means.

Descriptions in Ayurvedic classics teach that careless-
ness of disturbed nutrition and related metabolic mecha-
nisms are the reasons that later appear as diabetes:

UPECHHAYA HI PITTAKAPHAJANAMAPI
MADHUMEHATVAM PRADARSHAYITUMAH (Ma. Ni.
23-26)%.

Prolonged negligence, therefore, causes lack of passable
nutrients for the preservation of proper physiological
functions. Continuous burden on physiological processes
to maintain normal physiological functions, therefore, aggra
vates the redox system leading to oxidative stress that
may terminate as diabetes mellitus:

DHATUCHHAYAVARNABHYAM KUPIT VATEN
MADHUMEHASAMBHAVAH (Ma. Ni. 23-26)%.

In accordance with these centuries-old Ayurvedic descrip-
tions about diabetes, modern medicine also recognizes
that diabetes mellitus culminates in a disglycemic state,
where metabolic homeostasis of carbohydrates and lipids
is improperly regulated by insulin and other governing
factors (refs 19 and 20 and references cited therein).
Therefore, if this inappropriateness in metabolic homeo-
static disturbance is not managed properly and on time,
prolonged hyperglycaemia results in the generation of
free radicals, ultimately leading to oxidative stress in a
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variety of tissues’. In the absence of an appropriate
endogenous compensatory response from the antioxidant
network, the system becomes overwhelmed (redox-imba-
lance), leading to the activation of stress-sensitive intra
cellular signalling pathway causing cellular damage and
ultimately being responsible for the late diabetic compli-
cations” (Figure 2).

These recent scientific understandings of cause and
course of development of diabetes mellitus, and conse-
quently its complications are in fact not different from
what has been described in classical Ayurvedic texts
centuries ago. It seems likely therefore that therapeutics
described in Ayurvedic literature may also find relevance
in the management and treatment of the cause and course
of diabetes as awhole.

Modern therapeutic approach and Ayurvedic
medicine in management of diabetic syndrome

Multi-factorial pathogenesis of diabetes as discussed
above, therefore, demands a multi-modal therapeutic appro-
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Figure 2. Summary and sequence of events dealing with cause,
course and complex interplay among various aspects which are either
of natural, environmental, or hereditary origin, or the disturbances at
various physiological and/or biochemical levels that direct develop-
ment of diabetic syndrome, ultimately responsible for morbidity and
mortality due to the disease (details in text).
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ach®™. Progress in understanding metabolic staging of this
disease and its complications in modern science has
advanced several therapeutics for it.

In order to manage carbohydrate-related metabolic
disturbances at various levels, several medicines have been
developed. For example, to manage post-prandial hyper-
glycaemia at digestive level, modern medicine has a-
glucosidase inhibitors (acarbose, miglitol and voglibose);
to tackle insulin insufficiency at systemic level, it has in-
sulin preparations; for insulinotrophic action at b-cells of
pancreas, it has sulphonylurea (glypizide, glibenclamide);
to inhance glucose uptake through multiple pathways at
tissue/cellular levels, it has biguanides (metformin); and
in order to tackle the problems of insulin resistance, it has
developed insulin sensitizers (the glitazones). Therefore,
as knowledge of understanding advanced, drugs were deve-
loped to tackle different aspects of the pathogenic
steps.

Now based on recent advances and involvement of
oxidative stress in complicating diabetes mellitus, efforts
are on to find suitable antioxidant therapy™®2. For modern
biomedical researchers dealing with the cause of diabetes,
antioxidants are becoming essential tools in investigating
oxidative stress-related diabetic pathologies® and thera-
pies’’. Therefore, it is being realized that identification of
molecular basis for the protection afforded by a variety of
antioxidants against oxidant-induced damage might lead
to the discovery of pharmacological targets for novel thera
pies to prevent, reverse, or delay the onset of resultant
pathologies?.

It is important to note here that multiple defects in
pathophysiology of diabetes in modern medicine are still
being unravelled. Furthermore, arguments are also being
forwarded not to isolate a single drug target to the rever-
sal of all or majority of the aspects of the disease®, since
biological systems are too complex to be fully understood
through conventional and isolated experimentations, as
they are not always linear. Also, there are several factors
that are not obvious from biological considerations alone.
Therefore, therapeutic approach of several traditional
medicines is rather more holistic. Mgjority of fundamen-
tal concepts of these medicinal systems still cannot be
explained using modern tools. Traditional medicine pre-
parations contain a variety of herbal and non-herbal ingre-
dients that incorporate synergistic, potentiative, agonistic,
antagonistic pharmacological agents, and hence act on a
variety of targets by various modes and mechanisms'. It
has also been accepted by modern biologists that a plethora
of compounds present in traditional medicines represent
essentially the raw materials with which our body is made
of. Supply of various phytochemicals that mimic natural
vibrations of our biochemistry, boosts metabolic pathways
positively. Phenolics boost antioxidant defence; antimicro-
bials provide microbe-free environment within the body
to protect tissues from invaders and therefore, bring all
the functions/pathways of the body back on the track®.
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Utilizing modern tools and techniques, medicina plants
described in Ayurvedic texts for diabetes and related dis-
orders have been observed to possess disease modifying
therapeutic potentials within themselves. Intestinal brush
border carbohydrate hydrolases (e.g. a-glucosidase, sucrase,
maltase, etc.) are observed overtly expressed in diabetic
animals’™®, increasing the absorption of sugars and amino
acids. Therefore, they may play an important role in
aggravating post-prandial hyperglycaemia. The a-gluco-
sidase inhibitors are observed to not only mitigate post-
prandia hyperglycaemic excurtions®, but they also reduce
triglyceride levels®, post-prandia insulin levels*! and
reduce the cardiovascular mortality due to diabetes. Post-
prandial hyperglycaemia may be managed by the a-gluco-
sidase inhibitory activities®® and glucose absorption
delaying properties of Ayurvedic medicinal plants®.
The enzyme inhibitory (a-glucosidase) activity of these
medicinal plants may be interpreted as their Pitta-Nasak
property. Similarily, the resultant reduction in post-pran-
dial hyperglycaemic excurtion can be understood as
Kaph-Nasak (antihyperglycaemic) activities.

Insulin is the master regulator of glucose and lipid meta-
bolism®. Its insufficiency and resistance play a key role
in pathogenesis of several human diseases like diabetes,
obesity, hypertension and cardiovascular diseases®. The
active principles present in Ayurvedic medicinal plants
have been observed to possess pancreatic b-cells regene-
rating®™*, insulin releasing®*, secretory®“, sparing®’
and even amdliorating the problem of insulin resistance®.
Furthermore, they are reported to affect various key meta-
bolic enzymes involved in diabetogenesis®, correcting the
imbalanced glucose metabolic homeostasis™, improving
glucose uptake™, inhibiting gluconeogenic enzymes™>*®, and
modulating glycolytic and lipolytic pathways in diabetic
conditions®. In diabetic complications, these medicinal
plants have been observed to attenuate renal hypertrophy,
urine volume, albuminuria®, and ameliorate diabetic neuro-
pathy and gastropathy™. Various ingredients in medicinal
plants hence play an important role to manipulate, modify
and correct the factors causing vitiation in normal/healthy
homeostatic biochemical—physiological processes at various
molecular, cellular and tissue levels, and hence the orga-
nism as a whole, in order to bring back the vitiated
homeostasis to normalcy.

In experimental animal models, diabetes is produced
frequently by inducing oxidative stress. Streptozotocin, is
a commonly used chemical to induce diabetes in animals.
It damages pancreatic b-cells through production of free
radicals®. It is impotant to note here that pancreatic islets
are poorly equipped to bear oxidative-insult, as inherently
they have low expression of antioxidant enzymes™®®°,
This might be the reason they fall easy prey to oxidative
stress of different origins, resulting in disturbed insulin
synthetic and secretory processes. Stressful modern life-
style may also contribute to the havoc of diabetic epidemic
in modern society. Therefore, free-radical scavengers/
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antioxidants are found effective in preventing diabetes in
such animal models®. Grover et al.®* have recently revie-
wed forty-five traditional medicina plants of India with
antidiabetic potential. Majority are advocated in Ayur-
vedic medicine for antidiabetic activities. Most of them
are used either as vegetables, fruits or culinaries. A signi-
ficant proportion of these medicinal plants has been obser-
ved to possess potent antioxidant activities and therefore,
antidiabetic properties in streptozotocin-induced animal
models™. Not only in Ayurveda, but also in several other tradi-
tional medicines utilizing plants for antidiabetic activity
also possess strong antioxidant/free-radical scavenging pro-
perties'”.

Descriptions in preceding paragraphs and Figure 2
signify the role of oxidative stress in complicating the
disorder of diabetes mellitus which culminates in different
diseases. Therefore, it becomes important to have thera-
peutics addressing oxidative stress in concurrence with
modifying or eliminating the cause of hyperglycaemia in
order to check the outbreak of various diseases of dia-
betic complications. This might have been the reason that
Ayurvedic physicians chose medicinal plants that posse-
ssed apart from Kapha (e.g. antidysglycaemic and antidy-
slipidemic properties) and Pitta (enzyme inhibitors/modu-
lators) modifying activities, strong Vata-Nasak (antioxidant)
properties also, in order to address holistically, the cause
and complications of diabetes mellitus.

Devdaru (Cedrus deodara) has been advocated in
Ayurvedic classics especialy to tackle the causes of oxi-
dative stress (Vata), heart disease (Hrid-rog) and diabetes
(Prameha):

DEVADARUSAMAYUKTAM NAGRAM PARIPESHITAM
HRIDVATAVEDANAMARTASTU PEETVA
SUKHAMVAPNUYAT

(Bha. Pra. Chi 24)%,
PRAMEHAPINASHLESHMAKASAKANDUSAMEE-
RANUT (Bha Pra)
AMDOSHVIBANDHARSAHPRAMEHAJWARANAS-
ANAM (Ra. Ni) %,

DEVADARU RASETIKTAM
SNIGDHAMSLESHMAVATAJIT (Dha Ni)®

Multiple-active lignans in substantial yields have been
isolated by us from this medicinal plant as antioxidants
(anti-Vata)®, and antiatherosclerotic (anti-cardiovascular
disease)® compounds. These molecules have also been
reported to possess antidydlipidemic (anti-Sleshma, meda),
effective in cardiovascular disorders (hrid-rog) and have
been found to be effective in both types of diabetes®>*.

Similarly, Veerataru (Dichrostyches cinerea) has been
described to be effective in treating Vata (oxidative
stress), mutrkrichha (urinary problems), trisna (polydyp-
sea), Kapha mobilizing (e.g. antidysglycaemic) activities
and diseases of sarkara (sugar):
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NI SSESHAVATAROGAGHNO
MUTRKRICHHARUJAPAHAH (Ma. Ni)¥.
VELLANTARO
RASEPAKETIKTATRISNAKAPHAPAHAH (Bha. Pra)®”.
VEERARTADIRITYESHA GANO VATAVIKARANUT
ASHMARY SARKARAMUTRAKRICHHGHATRUJAP-
AHAH (Su. Su. 38.13)%".

In the course of our study, we were able to isolate in bulk
yields, (-)-epicatechin and its enantiomer, as a new iso-
mer of mesquitol®® from D. cinerea. The new enantiomer
of (-)-epicatechin, (—)-mesquitol was observed to possess
more than double potency for inhibition of enzyme a-
glucosidase (Pitta modifying, Kapha mobilizing and hence
antihyperglycaemic property, i.e. anti-sarkara) along with
multiple free-radical scavenging/antioxidant properties.
Further modification of this compound not only improved
its a-glucosidase inhibitory property without changing anti-
oxidant potential, but could also incorporate xanthine
oxidase inhibitory property®; an enzyme responsible for
overt generation of free-radical in oxidative stress-related
disorders™. The natural compound (-)-epicatechin is well
known for its antidiabetic activity®>**°.

Furthermore, Tuvaraka (Hydnocarpus wigthiana) has
been proposed to be a potent medicinal plant for treatment
of madhumeha (diabetes mellitus)®*

ARUSKARAMTAUVARKAM KASAYAM KATUPAKI
CHA

USHNAM KRIMIJWARONAMAHAMEDORVANTANA-
SHANAM (Su. Su. 46)°> %7,

MAHAVEERYA TUVARAKAH KUSTHAMEHAMAHAPA-
RAH (Su. Chi. 13.20)%.
VATAKAPHAKUSTAMEDOMEHAKRIMIPRASAMANE
UBHAYOKTO BHAGDOSHAHARE CH (Su. Su. 42)%.

Study of this plant led us to isolate in bulk quantities
from its seed hulls compounds luteolin and flavolignans™.
These compounds also displayed strong multiple antioxi-
dant (anti-Vata) along with potent a-glucosidase inhibitory
activity that may lead to their antihyperglycaemic and
antihypertriglyceridemic (anti-meha and meda) properties™,
as described in Ayurveda. Luteolin and its glycosides
have been reported in literature to possess a-glucosidase,
a-amylase inhibitory”® and antidiabetic activities” in
various experimental models.

Diabetic patients have been observed to be immuno-
compromised as one of its marker N-acetyl-b-D-glucos-
aminidase enzyme has been noticed to be increased in
such patients’®. Furthermore, increased level of this
enzyme has been linked to microangiopathy in type-l
diabetes™, diabetic retinopathy and nephropathy’’, renal
tubular dysfunction”, and hyperfiltration” in diabetic compli-
cations. Inhibitors of this enzyme have been observed as
immunomodulators, potentiate cellular-immune response,
reactivate depressed-immune response and enhance the
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delayed-type hypersensitivity®. The extract luteolin and
its flavolignans isolated from H. wigthiana showed
varying degrees of inhibitory potential for this enzyme™.
These descriptions made in laboratories provide at least
in part enough evidence and scientific justification to
convince us about the holistic therapeutic approach of
Ayurvedic medicines.

Impediments preventing future growth

Diabetes and its complications, hypertension, obesity and
cardiovascular diseases share more or less a common plat-
form. They are taking the shape of a worldwide epidemic.
Unfortunately, discovery of affordable, effective, safe and
innovative new drugs is becoming a global crisis, because
of the prohibitive costs involved in developing such drugs
(which is approximately more than US$ 800 million)®.
Also, some of the world’s richest nations are driving the
hardest bargain, despite the fact that the benefits of treat-
ment are global® and by advising that to develop the much-
needed research capacity, developing countries should no
more rely on the industrialized world, but find their own
specific solutions™. Diplomatically, developing countries
are being categorized by developed nations as the con-
sumer market and the under-developed world as their
experimental platform. Therefore, a sense of insecurity may
develop in the under-industrialized world.

Ayurveda was discovered, nurtured and perfected in
India. This science of longevity provides a framework
defining cause and conditions of sickness and connects
them with healing practices. In its golden days, Ayurveda
was practised by vaidyas (physicians) who had know-
ledge about nature and medicines. Furthermore, they used
to prepare medicines themselves, as a source of livelihood
and self-esteem. The period when this science flourished
was the era of professional truthfulness, faith and belief.
But the modern period is the era of globalization and
cultural Copernicanism. Furthermore, nature and its habitat
are being bricked and concretized. The fundamentals of
truth, faith and belief are becoming words of the past.
Today we need proof, scientific validation, testing, and
rather more lucidity in the system, because only based on
these facts can modern medicine revolutionize the global
hedlthcare system. Their fundamentals are based on scientific
research, active principles, mechanism of action, vali-
dation, testing, standardization and controlled clinical
trails. Evidences provided by modern medicine are such
that it is becoming difficult for vaidyas to convince the
common man about the real efficacy of their medicinal
preparations. Common man is moving towards modern
medicine because it has strict scientific foundation and
the ability to adequately manage symptoms of chronic and
terminal diseases. The modern medicines are monitored
vigilantly through systematic reviews and meta-analysis.
At this juncture unfortunately, traditional medicines in
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this era are finding themselves poorly equipped to respond to
these challenges, even though they may have superior thera
peutic potential.

Twenty-three systematic reviews of rigorous clinical
trails of traditional medicines are available®. Eleven yiel-
ded positive results, nine promising and three negative.
These facts encourage trust on scientific data and not
merely anecdotes. Though the market for herbal medicines
is booming® and evidence for their effectiveness is
growing, it is also being simultaneousy counter-balanced
by inadequate regulations®®. One of the major problems
with many of the traditional medicines is that the active
ingredients are not well defined. It is important to have
molecular/chemical fingerprints of the components of
active extracts from medicinal plants. This will not only
help analyse therapeutic efficacy of the product, but also
help standardize the product in terms of active principles
as markers. Lack of this exercise encourages biopiracy
and hence develops distrust that divides the rich and the
poor nations®. The relative paucity of basic scientific
research, standardization, validation, and rigorous clinical
trails in Ayurvedic medicines is also squelched due to the
fact that (i) compared to modern multinational pharma-
ceutical sectors, the traditional herbal industries (like
Ayurvedic) are small and hardly equipped to bear the
cost®, and (ii) due to human greed, many of the wild
plants are being harvested to the point of extinction. This
results in demolishing the natural habitat, and health of
millions of people in the developing world®’.

Traditional systems of medicine like the Ayurveda pro-
minently prescribe in their preparations, the vegetation
available in and around human habitat, and used by the
people in their daily life. Dissemination of knowledge
about the importance and medicinal properties of such
vegetation by researchers is creating awarenesss among
people. Nowadays patients are treated as customers, and
hence the ultimate users of these scientific developments.
Industries translate these developments in products. Unfor-
tunately, lack of proper industries, accountability about the
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ment academies and ingtitutions®. Therefore, unless these
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will remain illusive as they are at present.
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