Thakkar Jalaram et al./ Elixir Pharmacy 37A (2011) 4123-4131

Available online at www.elixirpublishers.com (Elixir International Journal)

Pharmacy

Elixir Pharmacy 37A (2011) 4123-4131

Thakkar Jalaram H*, Solanki Ajit N? Solanki Himanshu K* and Santani D.D?
SSR College of Pharmacy, sayli, silvassa-396230, Union Territory of Dadara and Nagar Haveli-396230, India.
’Lamda Therapeutic Research Center, Ahmedabad-380061, India
®Rofel Shri G.M.Bilakhia College of Pharmacy, Namdha Road, Vapi, Guijarat.

ABSTRACT

Diabetes is a common illness, according to the unique assessments of ayurvedic concepts
diabetes is the disease which occurs when toxins get accumulated in the tissue and result in
circulation blockage. The various root causes of diabetes that ayurveda enlists are poor
nutrition and poor digestion, inequity of nervous system, physical and mental stress, and
disturbance in natural biological cycle. Many traditional medical systems have developed
strategies to treat this condition. The alternative therapy most commonly used to treat
diabetes is herbal therapy, which therefore become the primary focus of this review. The
objective of this article is to conduct a search of the published literature on the use of
Ayurvedic medicines for the treatment of diabetes mellitus. A broad search of Ayurvedic
medicines showed that there was sufficient literature to support a systematic review of the
use of Ayurvedic plants for the treatment of diabetes.
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Introduction

Diabetes mellitus is the chronic metabolic disease and
growing health problem in most countries. In 2006, according to
the World Health Organization, at least 171 million people
worldwide suffer from diabetes. Its incidence is increasing
rapidly, and it is estimated that by the year 2030, this number
will be doubled. Diabetes is predicted to increase by 27% in
developed countries and 48% in developing countries from 1995
to 2025. In U.S., the trends may already be outpacing the
predictions. Diabetes increased by 61% from 1991 to 2001. [1]
Facts about the diabetes:

* In new millennium, 1 out of 20 persons will be diabetic.

+ Diabetic personas are more prone to Heart attacks.

« Diabetic patients are more prone to develop Gangrene.

« Diabetic patients are 17 times more prone to kidney damage
as compared to non diabetics.

« Diabetic patients are 25 times more prone to blindness.

+ Diabetes is number one cause of blindness.

« Diabetic patients are 2 to 6 times more prone to strokes.

« Incidence of cataract high in Diabetics.

Ayurvedic concept of diabetes mellitus:

The polyuric states, clinically resembling diabetes mellitus,
were described as early as 1550 BC 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. Susruta and
Charaka described urine of certain polyuric

Patients tasting like honey (madhu). The Indian description
of that period distinguished two forms of diabetes, one affecting
the older and obese, and the other affecting thin people who did
not survive long; the fortuitous parallel with the present-day
subdivisions of diabetes into insulin-dependent and non-insulin-
dependent types [1, 2].

Classification of diabetes:

According to Ayurveda due to simultaneous vitiation of all

the three doshas twenty types of prameha (diabetes) are
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manifested. According to origin prameha, they are classified in
major three classes.

1)Kaphaja prameha (Diabetes of kapha origin)

2)Pittaja prameha (Diabetes of pitta origin)

3)Vattaja prameha (Diabetes of vatta origin)

Diabetes mellitus is one of the types of vattaja prameha and
known as madhumeha (diabetes mellitus). The word
madhumeha, "madhu" meaning sweet/sweetness and "meha"
excessive urination. [3, 4].

Etiology of diabetes mellitus

The etiology of madhumeha is multifactorial in the
Ayurvedic system. Two types of causes may be inherited at birth
or acquired afterwards. Specifically, when three doshas become
imbalanced, it may lead to madhumeha. Disorder may also arise
directly from abnormalities in the tissues of the body, such as fat
(medas), muscle (mansa), and muscle fat (vasa). Other causes
are excessive sleep, excessive appetite (especially for sweet
food), lack of physical exercise, excess sexual intercourse,
suppression of natural urges, uneven body postures, and other
behaviors [5-7].

Pathogenesis of diabetes mellitus:

Diabetes mellitus is the type of vattaj prameha. Susruta
described two types of vattaja prameha. The first, called sahaja
that is due to a defect in genetic substance and other is
apathyanimittaja that is believed to be acquired later in the life.
This corresponds to adult-onset diabetes, and the patients are
described as obese [5].

Charaka wrote that all prameha (urinary disorders) start
with a derangement of the bodily humor kapha. The vitiated
kapha spreads throughout the body and mixes with fat (medas)
because fat has properties similar to those of kapha. The affected
body fluids are passed in the urine, but they block the openings
of the urinary tubules coming out of the bladder. This is believed
to be the cause of the frequent urination observed in madhumeha
[5-7].
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Symptoms, Diagnosis and Prognosis of diabetes mellitus:

Symptoms: Vagbhata and Susruta describe the symptoms of
diabetes as a honey-like sweetness of urine as well as polydipsia,
polyphagia, lassitude, tiredness, obesity, looseness of limbs,
non-relishing of food, burning sensation of the skin, epileptic
fits, insomnia, numbness of body, and constipation. Charaka
wrote that chronic prameha, of which madhumeha is one type,
give rise to the following symptoms: oppressive feeling of the
heart, anger, desire for foods of all different tastes, insomnia,
and boils and abscesses, thus anticipating many of the sequelae
of diabetes mellitus observed today[6].

Diagnosis: In Ayurveda, diagnosis is based more on
symptoms than on any laboratory results. The sweetness of urine
and urine being assailed by a swarm of flies or ants is enough to
make the diagnosis of madhumeha according to some
authorities. Specifically, disease is diagnosed through a clinical
examination called the Eight-Point Diagnosis or astha sthana
pariksha. It includes an assessment of the state of a patient's
doshas as well as various physical signs. This Eight-Point
Diagnosis applied to diabetes is shown in Table 1. [6].
Prognosis: Ayurveda holds that, if there is ulvanata
(predominance) of pitta or kapha in persons suffering from
madhumeha, their prognosis is better. If there is an excess of
vatta relative to kapha and pitta, then madhumeha is said to be
incurable [6].

Principle of Treatment

Classical Ayurvedic therapy for madhumeha (diabetes
mellitus) is based on the principles of Ayurvedic treatment. First
an assessment of the dosha imbalance is made. Generally, in all
types of prameha (urinary disorders), kapha is vitiated, but in
madhumeha, vatta is aggravated. Therefore, the aim of therapy
is to restore both the doshas [4].

Therapy is started with purification therapy (sodhana) in
which oil is applied to the body of patient. This is followed by
emetic therapy, to treats excess kapha, and then by purgation
therapy to balance excess pitta. Next, desaturation therapies,
such as fasting, physical exercise, and herbs, are used to reduce
the excess doshas. Some early Ayurvedic experts, such as
Susruta and Vagbhata, even advised administering enemas
containing decoctions of medicinal herbs as a cleaning process
to reduce the excess doshas.

Herbal therapies for diabetes:

Traditional herbal remedies used for treatment of diabetes
around the world. More than 1,200 species of plants with
hypoglycemic activity are identified. Ayurvedic herbal drugs for
diabetes are selected on the principles of rasa (taste), guna
(physicochemical properties), veerya (potency), vipaka (post-
digestive effect), and prabhava (unique action). Each of these
principles is felt to have specific effects on the doshas and
functions of the body, which is how they exert their therapeutic
effects [8].

There are numbers of plant drugs that has antidiabetic
activity. Their antidiabetic activity is proven preclinically as
well as clinically. Various drugs that have antidiabetic activities
are described in following table.

Benefits of ayurvedic therapy in diabetes mellitus

Ayurvedic treatment is very fundamental and best way to
treat diabetes mellitus. The non-insulin type can be very
effectively controlled & sugar level can be brought to normal
within three weeks by ayurvedic treatment. It can be maintained
at normal level by the continuous use of ayurvedic medicines.
Classical medications as well as special medicines are safe in the
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management because these medicines will not lead to
hypoglycemic episodes or other complications [116,117].

Herbal medicines have been in use from traditionally.
Because of its less toxicity and easy availability the herbal
medicines are widely used now days. The use of self-prescribed
herbal medicines in USA increased from 2.5 to 12.1% between
1990 and 1997. A similar increase has been reported in Europe.
The evidence in favor of efficacy of these remedies is based on
traditional use rather than clinical trials. Many herbal
preparations are used in the treatment of diabetes mellitus in Sri
Lanka and in India traditionally [118].

Future Direction

In Ayurveda the great scientists of India described very
specific and curable treatment for diabetes and its complications.
There is need to understand those principle and apply the ideas
of Ayurveda in the treatment of diabetes like chronic disorder.
Modern scientists and pharmacologists should work on the
ayurvedic principle of treatment and find the best and most safe
way to treat diabetes mellitus. Indian people used numbers of
herbal drugs in treatment diabetes mellitus, today there is need
to find out their action in scientific way. Numbers of institution
and scientists work on the herbal drugs those used in diabetes.
This article is just one tried to focus some of the herbal drugs
and their activities as well as some of ayurvedic principle
involved in the treatment of diabetes mellitus. Now time comes
to understand the ayurvedic phenomena for treatment of some of
chronic disorders like diabetes, cardiovascular disorders and
others.

Conclusion

It is very costly to discover a new drug it takes cost about
800 million US$. Hence, discovery of affordable, effective, safe
and innovative new drugs is becoming a global crisis.

The research for alternate remedies (from the plant kingdom
and other) for diabetes mellitus is going on throughout the world
as the disease possesses many challenges not only to the
physicians but also to the researchers. Ayurveda was discovered,
nurtured and perfected in India; this science can provide a
framework for new research. In its golden days, Ayurveda was
practiced by vaidyas (physicians) who had knowledge about
nature and medicines, by taking their help a total scientific
research can carried out in new fashion that helps to discover
new, safe and effective anti-diabetic drugs. It is no longer an
option to ignore ayurvedic drugs or treatment from regular
medical practices.

References:

[1] MacFarlance 1A, Bliss M, Jackson JGL, Williams G. The
history of diabetes mellitus. In Textbook of Diabetes (Eds
Pickup, J. and Williams, G.). 2nd ed, vol. |, Blackwell, London,
1997 p. 1.1-1.21,

[2] Frank LL. Diabetes mellitus in the text of old Hindu
medicine. Am. J. Gastroenterol 1975, 27, 76-71.

[3] Srikanthmurthy KR. Vagbhata’s Astanga-Hrdayam,
krishnadas ayurvedic series; 27 vol. 11, 92. 2008.

[4] Sharma RK, Dash Bhagwan Carak Samhita, chowkhamba
Sanskrit series office varansi (IND). Vol.ll, 53.

[5] Acharya RK, Upadhyay BN, Dwivedi LD. Dietary
management in prameha. Ancient Sci Life., 15(3), 1996, 176-89.
[6] Chandola HM, Tripathi SN, Udupa KN. Effect of
Cinnamomum tamala on plasma insulin vis-a-vis blood sugar in
patients of diabetes mellitus. J Res Ayur Siddha 1, 1980, 345.



4125

[7] Bharti MS, Singh RH. Constitutional study of patients of
diabetes mellitus vis-a-vis Madhumeha. Ancient Sci Life
1995;15(1):35-42.

[8] Marles RJ, Farnsworth NR. Antidiabetic plants and their
active constitutents. Phytomedicine, 2(2), 1995, 137-189.

[9] Singh KN, Chandra V, Barthwal KC. Hypoglycemic
activity of Acacia arabica, Acacia ben.hani and Acacia modesta
leguminous seed diets in normal young albino rats. Indian J
Physiol Pharmacol 19(3), 1975, 167.

[10]Singhal PC, Joshi LD. Role of gum arabica and gum
catechu in glycaemia and cholesterolemia. Curr Sci; 53, 1984,
91.

[11] Chakravarthy BK, Gupta S, Gode KD. Preliminary report in
pharmacological studies of Acacia catechu Wild. Indian Drugs;
20, 1983, 397.

[12]Singh KN, Chandra V. Hypoglycaemic and
hypocholestesterolaemic  effects of proteins of Acacia
Melanoxylon and Bauhinia retusea wild leguminous seeds in
young albino rats. J Indian Med Assoc, 68(10), 1977, 201.
[13]Singh KN, Bhardwaj VR. Hypoglycaemic activity of
Albizzia moluccana and Caesia fistula leguminous seed diets on
normal young rats. Indian J Pharmacol, 7(1), 1975, 47.

[14] Adolfo AC, Helmut W. Hypoglycemic effect of Acosmium
panamense bark on Streptozotocin induced diabetic rat. J
Ethanopharmacology, 93(2-3), 2004, 217-220.

[15] Aguilar FJA, Ramos RR, Estrada MJ, Chilpa RR, Paredes
BG, Flores SJL. Effect of three maxican medicinal plant on
blood glucose level in healthy mice and rabbits. J
Ethanopharmacology ;55, 1997, 171-177.

[16]Modak AT, Raja MR. Hypoglycaemic activity of a non-
nitrogenous principle isolated from the leaves of Adhatoda
vasica Nees. Indian J Pharm, 28(4), 1961, 105.

[17]Jain SR, Sharma SN. Hypoglycaemic drugs of Indian
indigenous origin. Planta Med, 15 (4), 1967, 439.

[18] Seema PV, Sudha B, Pandayatti PS, Abraham A, Raghu
KG, Paulose CS Kinetic studies of malate dehydrogenase in
liver of Streptozotocin induced diabetic rat and the effect of leaf
of extract of Agele marmelos (L.) Correa ex Roxb. Indian Jr. of
experimental biology, 34(6), 1996, 600.

[19]Das AV, Pandayatti PS, Paulose CS. Effect of leaf of
extract of Agele marmelos (L.) Correa ex Roxb. On histological
and ultra structural change in tissue of Streptozotocin induced
diabetic rats. Indian Jr. of experimental biology, 34(4), 1996,
341.

[20] Perez GRM, Vargas SR. Triterpins from Agarista mexicana
as potential anti diabetic agent. Phytotherapy. Res., 16(1), 2002,
55-58.

[21] August  KT. Hypoglycemic
Naturwissenschaften, 61, 1974, 172.
[22]Jain RC, Vyas CR, Mahatma OP. Hypoglycaemic action of
onion and garlic. Lancet, 2(7844), 1973, 1491.

[23] Mukherjee SK, De VN, Mukherjee B. Contribution in the
field of diabetes research in the last decade. Indian Med Gazz,;
3(1), 1963, 97

[24] Xie JT, Wu JA, Mahendale S, Aung HH, Yuan CS.
Antihyperglycemic effect of polysaccharide fraction of
American ginseng berry extract in mice. phytomedicine. 11(2-
3), 2004, 182-187.

[25] Kamtchuing P, Sokeng SD, Moudipa PF. Protective role of
anacardium occdentale extract against streptozotocine induced
diabetes in rat. Jr. ethanapharmacilogy; 62(2), 1988, 95-99.

activity of onion.

Thakkar Jalaram et al./ Elixir Pharmacy 37A (2011) 4123-4131

[26]Miura T, Ichiki H, Iwanmoto N, Kao M, Kubo M.
Antidiabetic activity of a xanthone compound Mangiferin.
Phytomedicine; 8(2), 2001, 85-87.

[27]Bilbis LS, Shehu RA, Abubakar MG. Hypoglycemic and
hypolipedemic activity of aqueous extract of Arachis hypogaea
in normal and alloxan induced diabetic rats. Phytomedicine,
9(6), 2002, 553-555.

[28] Subramonium A, Pushpangadan P, Rajasekharan S, Evan
DA, Latha PG, Valsaraj R. Effect of artimisia pallens wall. On
blood glucose level in normal and alloxan induced diabetic rats.
Jr. of ethanopharmacology 50(1), 1996, 13-17.

[29] Korkmaz H, Gurdal A. Effect of artimisia santonicum I. on
blood glucose level in normal and alloxan induced diabetic
rabbits. Phytotherapy. Res. 16(17), 2002, 675-676.

[30] Sharma MK, Khare AK, Feroz M. Effect of neem oil on
blood sugar levels of normal hypoglycaemic and diabetic
animals. Indian Med Gazz, 1983, 117:380.

[31] Suba V, Murgesan T, Arunachalam G, Mandal SC, Sha BP.
Antidiabetic potential of Barleria Lupulina extract in rats.
Phytomedicine, 11(2-3), 2004, 202-205.

[32]Silva FR, Szpoganicz B, Pizzolatti MG, Willrich MAV.
Acute effect of Bauhinia forficate on serum glucose level in
normal and alloxan induced diabetic rats. Jr. of
ethanopharmacology, 83(1-2), 2002, 33-37.

[33]Grover JK, Yadav S, Vats V. Effect of feeding Murraya
Koengii and Brassica juncea diet kidney function and glucose
level in Streptozotocin induced diabetic mice. Jr. of
ethanopharmacology, 85(1), 2003, 1-5.

[34]Sharma SR, Dwivedi SK, Swroop D. Hypoglycemic,
antihyperglycemic and hypolipedemic activity of Caesalpinia
bonducella seed in rats. Jr. of ethanopharmacology; 58(1), 2003,
39-44.

[35]Basu NK, Chaudhury KD. Isolation of hyperglycaemic
principles from the roots of Caeseria escuhnla Roxb. Curr Sci;
29(4), 1960, 136.

[36] Mukharjee A, Chowdhury S, Roy A, Mukharjee A, Dutta
UK. Antidiabetic effect of black tea in human. Ind. Jr. of
physiol.. Allied Sci; 53(2), 1999, 96-98.

[37]EL-Fiky FK, Karam MAA, Afify EA. Effect of Luffa
aegyptiaca (seed) and Carissa edulis (leaves) extract on blood
glucose level in normal and Streptozotocin induced diabetic rats.
Jr. of ethanopharmacology, 50(1), 1996, 43-47.

[38]Shrotri DS, Kelkar M, Deshmukh VK, Aiman R.
Investigations of hypoglycaemic properties of Vinca rosea.
Cassia aurticulata and Eugenia jambolana. Indian J Med Res;
51(3), 1963, 464.

[39]Babu V, Gangadevi T, Subramoniam A. Antidiabetic
activity of the ethanolic extract of Cassia kleini leaf in
streptozotocine induce rats and the isolation of an active fraction
and toxicity evaluation of the extract. Ind. J of pharmacology,
35, 2003, 190-296.

[40]Singh SN, Vats P, Suri S, Shyam R, Kumari MML,
Ranganathan S, Sridharan K. Effect of an Antidiabetic extract of
Catharanthus roseus on enzymatic activities in streptozotocine
induced diabetic rats. Jr. of Ethanopharmacology; 76(3), 2001,
269-277.

[41] Cetto AA, Wiedenfeld H. Hypoglycemic effect of Cecropia
Obtusifolia on streptozotocine induced diabetic rats. Jr. of
Ethanopharmacology; 78(2-3), 2001, 145-149.

[42]Hassan IAA, Barry JAA, Mohmmeda ST. Hypoglycemic
and antihyperglycemic activity of Citrullus colocynthis fruit



4126

aqueous extract in normal and alloxan induced diabetic rabbits.
Jr. of ethanopharmacology, 71(1-2), 2000, 325-330.

[43] Ojewole JAO. Hypoglycemic effect of Clausena anisata
(wild) Hook methanolic extract in rats. Jr. of
ethanopharmacology 81(2), 2002, 231-237.

[44] Mukherjee K, Ghosh NC, Datta T. Coccinia indica Linn. - a
potential hypoglycaemic agent. Indian J Exp Biol, 10(5), 1972,
347.

[45] Sharma AL, Sapru HN, Chowdhury NK. Hypoglycaemic
action of Cryptostegia grandiflora. Indian J Med Res., 55(12),
1967, 1277

[46]Patino JLA, Bladeras EJ, Oropeza MAJ, Zagoya JCD.
Hypoglycemic action of Cucrbita ficifolia on type-2 diabetic
patients with moderately high blood glucose level. Jr. of
Ethanopharmacology, 77(1), 2001, 99-101.

[47]Ahmad M, Akhtar MS, Mallik T Gilali AH. Hypoglycemic
action of flavenoid fraction of Cuminum nigrum seed. J
Phytother Res; 14(2), 2000, 103-106.

[48]Pillai NR, Seshadri C, Sarithakumari G. Hypoglycaemic
activity of Cyamopsis tetragonaloba Taub (gowar). Indian J Med
Res., 1980, 72:128.

[49] Pant MC, Uddin I, Bhardwaj VR, Tewari RD. Blood sugar
and total cholesterol lowering effect of Glycine soja, Mucuna
pruriena DC and Dolichos bi-florus Linn, seed diets in normal
fasting albino rats. Indian! Med Res; 56(12), 1968, 1808.
[50]Sabu MC, Kutan R. Antidiabetic activity of medicinal
plants and its relation with their antioxidant property. Jr. of
ethanopharmacology; 8 1(2), 2002, 155-160.

[51] Gupta SS. Effect of some Ayurvedic antidiabetic drugs on
the body weight of rats treated with anterior pituitary extract. J
Indian Med Assoc; 39(1), 1962, 10.

[52] Gupta SS, Seth CB, Variyar MC. Experimental studies on
pituitary diabetes Part I. Inhibition effect of a few Ayurvedic
antidiabetic remedies on anterior pituitary extract induced
hyperglycaemic in albino rats. Indian J Med Res; 50(1), 1962,
73.

[53]Roy RN, Bhagwager S, Dutta NK. Pharmacological
observations on the fractions isolated from the seeds of
Banakadali. Indian J Pharm; 30(12), 1968, 285.

[54]Revilla MC, Cetto AA, Islas S, Wiedenfeld H.
Hypoglycemic effect of Equistum myriochaetuna arial part on
type-2 diabetic patients. Jr. of ethanopharmacology; 81(1), 2002,
117-120.

[55] Vikrant V, Grover JK, Tandon N, Rathi SS, Gupta N.
Treatment with extract of momardica charantia and Eugenia
jambolana prevent hyperglycemia and hyper insulinemia in
fructose fed rats. Jr. of ethanopharmacology; 76(2), 2001, 139-
143

[56] Akhtar MS, Khan QM, Khaliq T. Effects of Euphorbia
prostrata and Fumaria parviflora in normoglycaermic and
alloxan treated rabbits. J Planta Med; 2, 1984, 117.

[57]Gupta SS. Experimental studies on pituitary diabetes- Part
V. Effect Shilajit, Ficus bengalensis and anterior pituitary
extracts on glucose tolerance in rats. Indian J Med Res; 51,
1966, 354.

[58]Jain RC, Sachdev KN. A note on hypoglycaemic action of
onion in diabetes. Curr Med Pract; 15, 1971, 901.

[59] Ghosh R, Sharatchandra KH, Rita S, Thockchom IS.
Hypoglycemic activity of Ficus hispida in normal and diabetic
albino rats. Ind. Jr. of Pharmacology; 36(4), 2004, 222-225.

[60] Bhaskar RR, Mrugesan T, Sinha S, Saha BP, Pal M, Mandal
SC. Glucose lowering efficacy of Ficus Racemosa bark extract

Thakkar Jalaram et al./ Elixir Pharmacy 37A (2011) 4123-4131

in normal and alloxan induced diabetic rats. Phytother. Res;
16(6), 2002, 590-592.

[61] Jouad H, Eddouks M, Maghrani M. Hypoglycemic effect of
Rubus fructicosis and Globularia alypum in normal and
streptozotocine induced diabetic rats. Jr. of
ethanopharmacology; 81(3), 2002, 351-356.

[62] Rathi AN, Viswanathan A, Sundaran VKR. Studies on the
protein bound polysaccharide components in experimental
diabetes—Effect of Gymnema Sylvestre R. Br. Indian J Exp
Biol; 19, 1981, 715.

[63]Desai AC, Bhide MB. Hypoglycaemic activity of
Hamiltonia suaveolens. Indian J Med Res; 81, 1985, 86.

[64] Chakrabharti R, Vikramadithyan RK, Mullangi R, Sharma
VM, jagadhesan H, Rao YN, et al. Antidiabetic and
hypolipidemic activity of Helicteres isora in animal model. Jr. of
Ethanopharmacology; 81(3), 2002, 343-349.

[65] Kobayashi T, Song QH, Hong T, Kitamura H, Cyong JC.
Preventive effect of the flower of Inula Britannica on autoimun
diabetes in C57BL/KsJ mice induced by multiple low doses of
streptozotocine. Phytother. Res; 16(4), 2002, 377-382.

[66] Malalavidhane TS, Wikramsinghe SMDN, Perera MSA,
Jansz ER. Oral hypoglycemic effect of Ipomoea aquatica in
streptozotocine induced diabetic wistar rat and type Il diabetis.
Phytother. Res.;16(4), 2003, 1098-1100.

[67]Mishra SS, Sharma AL, Sharma S. Phytochemical and
pharmacological studies on Launaea nudicaulis. Indian J.
Pharmacol; 11, 1979, 63.

[68] Singhal PC, Gupta RK, Singh GB, Joshi LD. Preliminary
studies on hypoglycaemic and hypocholesterolemic activity of
Laucaena leucocephala. Indian J Med Res; 76(5) 1982, 119.

[69] Saha K, Mukharji PK, Das J, Mandal SC, Saha BP.
Hypoglycemic effect of Leucas lavandulaefolia in streptozotocin
induced diabetic rats. Phytother. Res.; 11(6), 1997, 463-466.

[70] Aderibighe AQ, Emudianughe TS, Lawal BA.
Antihyperglycemic effect of Mangifera indica in Rat. J of
Phytother Res.; 13(6), 1999, 504-507.

[71]Amalraj T, Ignacimuth S. Evaluation of the hypoglycemic
effect of Memecylone umbellatum in normal and alloxan
induced diabetic mice. J Ethanopharmacology; 62(3), 1988, 247-
250.

[72] Makonnen E, Hunda A, Damech G. Hypoglycemic effect of
Moringa Stenopetala aqueous extract in rabbits. Phytother. Res.;
11(2), 1997, 147-148.

[73]Narayana K, Sastry KNV. Hypoglycaemic effect of
Murraya koenigii Spreng in normal and alloxan diabetic dogs.
Mysore Agric Sci; 9(1), 1975, 132.

[74]Pari L, Maheswari JU. Hypoglycemic effect of Musa
sapientum in alloxan induced diabetic rats. Jr. of
Ethanopharmacology; 68(1-3), 1999, 321-325.

[75] Chatopadhyay RR. Hypoglycemic effect of ocimum sactum
leaf extract in normal and alloxan iduced diabetic rats. Ind. Jr. of
exp. Bio; 31, 1993, 891-893.

[76] Laurenz JC, Colier CC, Kuti JO. Hypoglycemic effect of
Opuntia lindheimeri in diabetic pig model. Phytother. Res.;
17(1), 2003, 26-29.

[77]Dey L, Xie JT, Wang A, Wu J, Maleckar SA, Yuan CA.
Antihyperglycemic effect for ginseng: comparison between root
and berry. Phytomedicin; 10(6-7), 2003, 600-605.

[78] Peungvich P, Temsiririrkkul R, Watanabe H, Prasain JK,
Tezuka Y, Kadota S, et al. 4-Hydroxy benzoic acid ; A
hypoglycemic constitute of aqueous extract of Pandanus odorus
root. Jr. of ethanopharmacology; 62(1), 1998b, 79-84.



4127

[79]Perez RM, Perez C, Zavala MA, Perez S, Hernandez H,
Lagunes F. Hypoglycemic effect of lactucin-8-O-Methylacrylate
of Parmentiera edulis fruit. Jr. of ethanopharmacology; 71(3),
2000, 391-394.

[80] Tunali T, Yarat A, Yanardag R, Ozselic F, Ozsoy O,
Ergenecon G, Emekli N. Effect of Petroselinum crispum on the
skin of STZ induced diabetic rats. Phytother. Res.; 13(2), 1999,
138-141.

[81] Ramakrishna PN, Murugesan R, Palanichamy S, Murugesh
N. Oral hypoglycaemic effect of Phyllanthns niruri leaves.
Indian J Pharm Sci; 44, 1982, 10.

[82] Hnatyszyn O, Mino J, Ferraro G, Acevedo C. The
hypoglycemic effect of Phyllanthus sallowianus fractions in
streptozotocine induced diabetic mice. Phytomedicine; 9(6),
2002, 556-559.

[83]Peungvich P, Temsiririrkkul R, Watanabe H, Prasain JK,
Tezuka Y, Kadota S, et al. Hypoglycemic effect of water extract
of Piper sarmentosum in rats. Jr. of ethanopharmacology; 60(1),
1998a, 27-32.

[84] Tormo MA, Ropero F, Nieto M, Martinez I, campilo JE.
Effect of Pisum sativum in the treatment of non- insulin
dependant diabetes. Phytother. Res.; 11(1), 1997, 39-41.
[85]Aiman R. Recent research on indigenous antidiabetic
medicinal plants—an overall; assessment. Indian J Physiol &
Pharmacol; 14 (2), 1970, 65.

[86] Syiem D, Syngai G, Khup PZ, Khongwir BS, Kharbuli B,
Kayag H. Hypoglycemic effect of Potentialla fulgens in normal
and alloxan induced diabetic mice. Jr. of ethanopharmacology;
83(1-2), 2002, 55-61.

[87] Zaidi AM, Afaq SH, Tarig M. Hypoglycaemic activity of
Primus persica (Am) Indian J. Pharmacol; 7(1,2), 1975, 110.
[88] Chatterjee ML, De MS, Setb D. Effect of different fractions
of Rauwolfia serpentina alkaloids on blood sugar levels in
anaesthetised cats. Bull Call Sch Trop Med; 8(4), 1960, 152.
[89]1 Ruxue Z, Jinhuang Z, Zhengping J, Yongxiang Z, Guoming
G. Hypoglycemic effect of Rehmannia glutinosa oligosaccharide
in hyperglycemic and alloxan induced diabetic rats and its
mechenisam. Jr. of Ethanopharmacology; 90(1), 2004, 39-43.
[90]Chen H, Feng R, Guo Y, Sun L, jiang J. Hypoglycemic
effect of agueous extract of Rhizome polygonati in mice and
rats. Jr. of ethanopharmacology; 74(3), 2001, 225-229.

[91] Krishnkumar K, Augasti K, Vijaymmal P. Antiperoxidative
and hypoglycemic effect of Salacia oblonga extract in diabetic
rats. Pharmaceutical Biol; 38(2), 2000, 101-105.

[92] Ojewole JAO. Hypoglycemic effects of Sclerocarya birrea
stem bark aqueous extract in rats. Phytomedicine; 10(8), 2003,
675-681.

[93] Pari L, venkteswaran S. Hypoglycemic activity of Scoparia
dulcis extract in alloxan induced hyperglycemic rats. Phytother.
Res.; 16(7), 2002, 662-664.

[94] Kanth VR, Diwan PV. Analgesic, anti-inflamatory and
hypoglycemic effect of Sida cordifolia. Phytother. Res.; 13(1),
1999, 75-77.

[95] Jeppesen PB, Gregersen S, Alstrup KK, Hermansen K.
Stevioside induced anti-hyperglycemic, insulinotropic and
glucagonostatic effects in vivo: Studies in the diabetic Goto-
Kakizaki (GK) rats. Phytomedicine; 9(1), 2002, 9-14.

[96] Rao BK, Sudarshan PR, Rajshekhar MD, Nagaraju N, Rao
CA. Antidiabetic activity of Terminalia pallida fruits in alloxan
induced diabetic rats. Jr. of ethanopharmacology 2003, 85-169.

Thakkar Jalaram et al./ Elixir Pharmacy 37A (2011) 4123-4131

[97]Prince PSM, Menon VP. Antioxidant activity of Tinospora
cardifolia  root in  experimental diabetes. Jr. of
ethanopharmacology, 65(3), 1999, 77-281.

[98] Berry JAA, Hassan IAA, Al-Hakiem MHH. Hypoglycemic
and antihyperglycemic effect of Trigonella foenum leaf in
normal and alloxan induced diabetic rats. Jr. of
ethanopharmacology; 58(3), 1997, 149-155.

[99] August KT, Benaim ME. Effect of essential oil of onion
(allyl propyl disulphide) on blood glucose, free fatty acid and
insulin levels of normal subjects. Clin Chim Acta; 60 (I), 1975,
1975, 121,

[100] Bhattacharya SK, Bajpai HS. Hypoglycaemic effect of
(Clerodendron phlomoides). J Res Indian Med; 10(4), 1975, 1.
[101] Chaturvedi GN, Subramaniyam PR, Tiwari SK, Singh P.
Experimental and clinical studies on diabetes melliles evaluating
the efficacy of an indigenous oral hypoglycaemic drug
(Clerodendron phlomoides). Ancient Sci Life; 3, 1984, 216.
[102] Chandola HM, Tripathi SN. Diagnosis of 20 subtypes of
prameha based on physical and chemical examination of urine in
proved cases of diabetes mellitus. J Res Ayurveda and Siddha;
1(2), 1980, 224-237.

[103] Chandola HM, Tripathi SN, Udupa KN. Hypoglycaemic
response of Cinnamomum tamala in patients of maturity onset
insulin independent diabetes. J. Res Ayur Siddha; 1, 1980, 275.
[104] Shaw BP, Gupta SA. Clinical study of Bimbi (Coccinia
indica in the treatment of Madhumeha (Diabetes mellitus).
Nagarjun; 25(2), 1981, 24.

[105] Barot KC, Deshpande I, Mehedale WS. Enicostemma
littorale in diabetes. J Res. Indian Med.; 10 (4), 1975, 141.

[106] Joglekar GV, Shrotri DS, Aiman R, Balwani JH. A study
on Ficus bengalensis Linn. J Indian Med Assoc; 40(1), 1963, 11.
[107] Guruswami MN, Lalitha K, Gopal S. Hypoglycaemic
properties of Gymnema sylvestre. Curr Med Pract;3(5), 1959,
227.

[108] Mitra PP, Chakraborty J, Ganguly N. Hypoglycaemic
effect of indigenous drug Gymnema sylvestre. Bull Calcutta
School Trop Med.; 23 (1-4), 1975, 6.

[109] Khare AK, Tandon RN, Tewari JP. Hypoglycaemic
activity of an indigenous drug (Gymnema sylvestre) gurmur in
normal and diabetic persons. Indian J Physiol Pharmacol; 27,
1983, 257.

[110] Baldwa VS, Goyal RK, Bhandari CM, Panagariya AA.
Clinical trial of insulin obtained from vegetable source (plant
insulin) in patients with diabetes mellitus. Rajasthan Med J;
15(1), 1976, 54.

[111] Kirti S, Kumar V, Nigam P, Srivastava P. Effect of
Momordica charantia (Karela) extract on blood and urine sugar
in diabetes mellitus study from a diabetic clinic. The Clinician;
46, 1982, 26.

[112] Vad BG. Place of Momordica charantia in the treatment
of diabetes mellitus. Indian J Pharm; 23(4), 1961, 15.

[113] Vad EG. Oral treatment of diabetes mellitus with special
reference to Kerala fruit. Maharashtra Med J.; 5(10), 1959, :569.
[114] Pandey MG, Sharma PV. Hypoglycemic effect of barh of
Pterocarpus marsnpium (Roxb) Bijaka A clinical study. Med
Surg; 25(11), 1975, 21

[115] Fisher P, Ward A. Complementary medicine in Europe.
British Medical Journal; 309, 1994, 107-111.

[116] Mills SY. Regulation in complementary and alternative
medicine. British Medical Journal; 322, 2001, 158-160.



4128

[117] Barik R, Jain, S, Qwatra, D, Joshi A, Tripathi G, Goyal R,
Antidiabetic activity of aqueous root extract of Ichnocarpus
frutescens in streptozotocin-nicotinamide induced type-II
diabetes in rats, Indian journal of pharmacology, 40, 2008, 19-
22.

[118] Murali YK, Chandra R, Murthy PS, Antihyperglycemic
effect of water extract of dry fruits of Terminalia chebula in
experimental diabetes mellitus, Indian Journal of Clinical
Biochemistry, 19 (2), 2004, 202-204.

[119] Chis IC, Antioxidant effects of a grape seed extract in a
rat model of diabetes mellitus, Diabetes and Vascular Disease
Research, 6(3), 2009, 200-204.

[120] Dawood NS, Treatment Of Diabetes Mellitus By
Artemisia Herba-Alba Extract: Preliminary Study, Clinical and
Experimental Pharmacology and Physiology, 13(7), 2007, 569-
574.

[121] Yoshino K, Miyauchi Y, Kanetaka T, Takagi Y, Koga K,
Anti-diabetic activity of a leaf extract prepared from Salacia
reticulata in mice. Biosci Biotechnol Biochem, 75(5), 2009,
1096-104.

Thakkar Jalaram et al./ Elixir Pharmacy 37A (2011) 4123-4131

[122] Adediwura FJ, Kio A, Antidiabetic Activity of Spondias
mombin Extract in NIDDM Rats, Pharmaceutical Biology,
Volume 47(3), 2009, 215-218.

[123] Bhagwat DA, Killedar SG, Adnaik RS, Antidiabetic
activity of Leaf Extract of Tridax procumbens, International
Journal of Green Pharmacy, 2(2), 2008, 126-128.

[124] Kima GN, Shina JG, Jang HD, Antioxidant and
antidiabetic activity of Dangyuja (Citrus grandis Osbeck) extract
treated with Aspergillus saitoi, Food Chemistry, 117(1), 2009,
35-41.

[125] Patra A, Jha S, Sahu AN, Antidiabetic Activity of
Aqueous Extract of Eucalyptus citriodora Hook. in Alloxan
Induced Diabetic Rats, Pharmacognosy magazine, 5(19), 2009,
51-54.

[126] Selvamani P, Latha S, Elayaraja K, Gupta JK,
Antidiabetic activity of the ethanol extract of Capparis sepiaria L
leaves, Indian jr. of pharmaceutical science, 70(3), 2008, 378-
380.

Table 1. Eight-point diagnosis for diabetes mellitus

Ayurvedic term Diagnostic technique

Characteristic in diabetes

Nadi pariksha Pulse diagnosis

Depends on dominant dosha

Mutra pariksha Urine examination Sweet
Vata Nervous system assessment Vata usually depleted. If in excess, poor prognostic
sign
Pitta Assessment of digestive fire and metabolic May be elevated
secretions
Kapha Mucous and mucoid secretions assessment Generally increased; may be highly exaggerated

Mala pariksha Stool examination

Depends on dominant dosha

Jihva pariksha Tongue examination

Depends on dominant dosha

Shabda Examination of body sounds Depends on dominant dosha
pariksha
Table 2. List of plants having hypoglycemic activity
Sr. no. Name of plant Part used Extract/active principle Animal model | References
1 Acacia Arabica Seeds Rats [9,10]
2 | Acacia. benthami Seeds Rats [9]
3 | Acacia. catechu Wood (flavonoid) Rats [11]
4 | Acacia melanoxylon Seeds Rats [12]
5 Acacia. modesta Seeds Rats [13]
6 Acosmium panamense Bark Water and butanolic extract | Rat [14]
7 Acourrtia thurberi Root Mice, Rabbit [15]
8 Adhatoda vasica Leaves Rats [16]
9 Adiantum cappilus-veneris [ Whole plant Rabbits [17]
10 | Aegle Marmelos Leaves Water extract Rat [18,19]
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1. | Agarista mexicana Stem Chloroform extract Mice [20]
2. | Allium cepa Bulb Allyl propy! disulphide Rabbits [21]
3. | Allium Sativum Bulbs Allicin or diallyldisulphide oxide Rabbits [22,23]
4. | American ginseng Root Pollysaccharide fraction Mice [24]
5. | Anacardium occidentale Aqueous extract Rat [25]
6. | Anemarrhena asphodeloides Rhizome Isolated xanthone compound Mice [26]
7. | Arachis hypogaea Agueous extract Rat [27]
8. | Artemisia Herba-Alba Rat [122]
9. | Artimisia pallens Arial part Methanolic extract Rat [28]
10.| Artimisia santonicum Panicles Aqueous extract Rabbit [29]
11.| Azadirachta indica Seed oil Nimbidin Rabbits [30]
12.| Barleria lupulina Arial part Methanolic extract Rat [31]
13.| Bauhinia forficate Leaf n-butanol fraction Rat [32]
14.| Brassica juncea Leaf, seed Mice [33]
15.| Caesalpinia bonducella | Seed Aqueous extract, 50% ethanolic Extract Rat [34]
fleming
16.| Caeseria esculanta Roots Rats [35]
17.| Camellia sinensis Leaves Rat [36]
18.| Capparis sepiaria Leaves ethanol extract Rat [128]
19.| Carissa edulis Leaf Aqueous extract Rat [37]
20.| Cassia auriculata Seeds Rabbits and Dogs [38]
21.| C.fistula Seeds Rats [9]
22.| Cassia kleini Leaf Ethanol extract Rat, Mice [39]
23.| Catharanthus roseus Leaf, Twings Dichlorimethane:Methanol (1:1) extract Rat [40]
24.| Cecropia Obtusifolia Leaf Water and butanolic extract Rat [41]
25.| Citrullus colocynthis Rind Aqueous, glycosidic saponin extract Rabbit [42]
26.| Citrus grandis Osbeck Fruit Rat [126]
27.| Clausena anisata Root Methanolic extract Rat [43]
28.| Coccinia indica Fruits Leaves, whole Rats [44]
plant
29.| Cryptostegia grandiflora Aerial parts Rabbits [45]
30.| Cucrbita ficifolia Raw extract [46]
31.| Cuminum nigrum Seed Rabbits [47]
32.| Cyamopsis *eiragonolobus Fruits, Seeds Rabbits [48]
33.| Dolichos biflorus Seeds Rats [49]
34.| Emblica Officinalis Methanolic extract Rat [50]
35.| Enicostemma littorale Whole plant Rats [51,52]
36.| Ensete superbum Seeds Rats [52]
37.| Equistum myriochaetuna Arial part Water extract Rat [54]
38.| Eucalyptus citriodora Hook Leaf Aqueous extract Rat [127]
39.| Eugenia jambolana Alcoholic and agueous extract Rat [55]
40.| Euphorbia prostrata Whole plant Rabbits [56]
41.| Ficus bengalensis Root bark Phytosterolin Rabbits [57]
42.| Ficus glomerata Bark Rabbits [58]
43.| Ficus hispida Bark Double distilled ethanol and water soluble fraction Rat [59]
44.| Ficus Racemosa Bark Ethanolic extract Rat [60]
45.| Fumaria parviflora Whole plant Normal rabbits [56]
46.| Globularia alypum Leaf Aqueous extract Rat [61]
47.| Glycine max Seeds Rats [49]
48.| Grape Seeds Rats [121]
49. Gymnema sylvestre Leaves Glycosaminoglycan and protein bound polysac- Charidcs | Rats [63]
50.| Hamiltonia suaveloens Roots Rats, dogs and monkeys | [63]
51.| Helicteres isora Root Ethanolic extract Mice [64]
52.| Ichnocarpus frutescens Root Aqueous extract Rat [119]
53.| Inula Britannica Flower Aqueous extract Mice [65]
54.| Ipomoea aquatica Leaf Rat [66]
55.| Launaea nudicaulis (glycoside) Rats [67]
56.| Leucaena leucocephala Seed Rats [68]
57.| Leucas lavandulaefolia Methanolic extract Rat [69]
58.| Luffa aegyptiaca Seed Ethanolic extract Rat [31]
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59.[ Mongifera indica Leaf Aqueous extract Rat [70]
60.| Memecylone Leaf Alcoholic extract Mice [71]
umbellatum
61.| Momordica charantia | Fruits Rabbits [56]
62.| Moringa stenopetala Rabbit [72]
63.| Mucuna pruriens Seed Rats [49]
64.| Murraya koenigii Leaves Dogs [73]
65. | Musa paradisiaca Flower Rabbits [17]
66.| Musa sapientum Flower Chloroform extract Rat [74]
67.| Npmphaea nouchali Root Rabbits [17]
68.| Ocimum sanctum Leaf 70% ethyl alcoholic exract Rat [75]
69.| Opuntia lindheimeri Pig [76]
70.| Panax ginseng Root Mice [77]
71.| Pandanus odorus Root Aqueous extract Rat [78]
72.| Parmentiera edulis Fruit Chloroform extract Mice [79]
73.| Petroselinum crispum Rat [80]
74.| Phyllanthus fraternus Leaves Rabbits [81]
75.| Phyllanthus Bark Aqueous dichloromethane butanol fraction | Mice [82]
sallowianus
76.| Pinus roxberghii Bark & root Rabbits [17]
77.| Piper sarmentosum Whole Aqueous extract Rat [83]
78.| Pisum sativum Rat [84]
79.| Pongamia pinnata Bark Rabbits [85]
80.| Potentialla fulgens Root Methanolic extract Mice [86]
81.| Prunus persica Leaves Dogs and rabbits | [87]
82.| Psacallium Root Mice, rabbit [15]
decopositum
83.| Psacallium peltatum Root Mice, rabbit [15]
84.| Pterocarpus Heart-wood Rabbits [15]
marsupium
85.| Rauwolfia serpentina Stem Total alkaloid Cats [88]
86.| Rehmannia glutinosa Rat [89]
87.| Rhizome polygonati Wiater soluble extract Mice, Rat [90]
88.| Rubus fructicosis Leaf Aqueous extract Rat [61]
89.| Salacia oblonga Root bark Petroleum ether extract Rat [91]
90.| Salacia reticulata Leaf extract [ Agueous extract Mice [123]
91.| Sclerocarya birrea Stem bark Adqueous extract Rat [92]
92.| Scoparia dulcis Aqueous extract Rat [93]
93.| Sida cordifolia Arial part Ethyl acetate extract [94]
94.| Spondias mombin Leaf extract [ Methanolic extract Rat [124]
95.| Stevia rebaudiana Leaf Rat [95]
96.| Terminalia belerica Methanolic extract Rat [50]
97.| Terminalia chebula Fruit Methanolic extract Rat [50,120]
Fruit Water extract Rat
98.| Terminalia pallida Fruit Ethanolic extract Rat [96]
99.| Tinospora cardifolia Root Adqueous extract Rat [97]
100[ Tridax procumbens Leaf Alcoholic and petroleum ether extrct Rat [125]
101] Trigonella foenum Leaf Aqueous extract Rat [98]
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Table 3. List of medicinal plants subjected to clinical trials:
Sr. Name of the plants Nature of clinical trials RESULT REF.
no.
1 Allium cepa
(i) Juice (100 g) orally 20 diabetic patients and 20 | Reduction of blood sugar in diabetics. No | [58]
normal healthy controls alteration in blood sugar in controls.
(ii) Allylpropyl disulphide (0.125 | 6 Normal volunteers Significant fall in blood sugar levels [99]
9/50 kg body wt)
2 Clerodendron phlomoides
(i) Alcoholic extract of plant. 33 diabetic patients + 10 | Reduction in fasting blood sugar [100]
Normal volunteer
(ii) Decoction of the 13 Diabetic patients Reduction in blood sugar [101]
Plant (4 ml).
3 Cinnamomum tamala
(i) Leaves powder 32 diabetic patients Fall in fasting blood sugar level but not in a | [102]
2 teaspoon four times a day for month postprandial level.
(ii) Leaves powder 3 Teaspoons four | 5 diabetic patients Reduction on blood glucose [103]
times a day for 15 days.
4 Coccinia indica
Powder (3 gm twice daily) and juice 41 diabetic patients Reduction in blood sugar. [104]
(30 ml twice daily)
5 Enicostemma littorale
Fresh juice (1-5 ounces) 3 times and a | 17 Diabetic patients Fall in fasting blood sugar not in postprandial | [105]
day. blood sugar.
6 Ficus bengalensis
Aqueous extract of bark (100 ml of | The 12 normal volunteers No effect in normal human, mild activity in | [106]
10 percent extract) 6 diabetic patients diabetic patients
6 control patients
7 Gymnema Sylvester
(i) Leaves and stem Diabetic patients Lowering of blood sugar. [107]
(ii) Aqueous decoction 20 diabetic patients Lowering of blood sugar [108]
(iii) Leaves 10 normal and 6 diabetic | Reduction in blood sugar. [109]
patients
8 Momordica charantia
(i) P-insulin 9 patients on primary diabetes | Reduction in blood [110]
mellitus sugar
(ii) Fruit powder Normal control 25 patients of | No significant effect in either cases (But gave a | [111]
(100 g daily for 2 weeks) diabetes mellitus false negative test for sugar in urine)
(iii) Fresh juice of fruits Diabetic patients Lowering of blood sugar. [112,113]
9 Pterocarpus marsupium
Decoction 22 diabetic patients Improvement in glucose tolerance in 12 patients [114]
10 Syzygium cumini
Seed powder 28 Diabetics In 20 cases significant [115]
fall in fasting and
postprandial blood
sugar.




