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not have a justifiable answer to tackle their side effects and its ever-

increasing load; therefore, there is a need of time to rethink about the
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Unani Medicine Lucknow. population in developing countries use plants and its products as

preventive strategies, line of treatment, management and all aspects of

diabetes. According to the World Health Organization, up to 90% of

traditional medicine for primary health care. Over the recent years,
there has been a tremendous development in the field of Unani system of medicine all over
the world as a result of their high efficacy and no side effects. In this article, detailed
information about anti-diabetic drugs used in Unani system of medicine is compiled
including their Unani name; scientific name, parts used, active chemical constituents and data
regarding their hypoglycaemic activities are described. The paper emphasizes anti-diabetic

activity of Unani drugs.
KEYWORDS: Diabetes, Anti-Diabetic drugs, Unani System of Medicine.

1. INTRODUCTION

Unani system of medicine plays a key role for ameliorating ailments of humankind. There
have been very strong traditional systems of medicine such as Chinese, Ayurvedic, and the
Unani, born and practiced, more in the eastern continent over the last 2500 years. These
traditions are still growing, since; approximately 90% of the people in the developing
countries rely on these systems of medicine for their primary health care needs.!”! These

Unani drugs contain substances that can be used for therapeutic purposes, of which are
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precursors for the synthesis of drugs./? Diabetes is characterized by metabolic deregulation
primarily of carbohydrate metabolism, manifested by hyper-glycemia resulting from defects
in insulin secretion, impaired insulin action, or both.*" It is made up of two types: Type I and
Type Il. Type | diabetes often referred to as juvenile diabetes, is insulin dependent and
known to affect only 5% of the diabetic population. The Type II, which is non-insulin
dependent, usually develops in adults over the age of 40. It has already been established that
chronic hyperglycemia of diabetes is associated with long term damage, dysfunction and
eventually the failure of organs, especially the eyes, kidneys, nerves, heart and blood
vessels.! It has an adverse effect on carbohydrate, lipid and protein metabolism resulting in
chronic hyperglycemia and abnormality of lipid profile. These lead to series of secondary
complications including polyurea, polyphasia, ketosis, retinopathy as well as cardiovascular
disorder.”! In spite of the introduction and extensive utilization of hypoglycemic agents,
diabetes and the related complications continue to be a major health problem worldwide,
which is affecting nearly 10% of the population all over the world™® and considered as a
major cause of high economic loss which can in turn impede the development of nations.[”! It
is projected to become one of the world’s main disablers and killers within the next 25 years.
Many factors contribute to the on-set of diabetes and these are termed as predisposing or risk
factors. Environmental factors such as diet, obesity and sedentary life style increase the risk
of diabetes. Other important risk factors include high family aggregation, insulin resistance,
nutritional status, age and lifestyle change due to urbanization.® The management of diabetes

is a global problem until now and successful treatment is not yet discovered.

Currently available therapy for diabetes includes insulin and various oral hypoglycemic
agents such as sulfonylureas, metformin, glucosidase inhibitors, troglitazone, etc. But these
are reported to produce serious adverse side effects such as liver problems, lactic acidosis and
diarrhoea.l' It is currently affecting around 143 million people!™! and the number of those
affected is increasing day by day, by 2030 it is predicted to reach 366 million populations
worldwide.? A number of Unani drugs have been reported to possess antidiabetic
properties. Biological actions of the plants are related to chemical composition that are rich in
phenolics, alkaloids, flavonoids, terpenoids, coumarins, and glycosides usually show positive
effects. On the other hand, many conventional drugs for treatment of diabetes, such as
metformin are secretagogues which have a plant origin.** According to the World Health
Organization (WHO), up to 90% of the population in developing countries uses plants and its

products as traditional medicine for primary health care.*¥) The WHO has listed 21,000
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plants, which are used for medicinal purposes around the world. Among these, 2500 species
are in India.®® There are about 800 plants which have been reported to show antidiabetic
potential.*” A wide collection of plant-derived active principles representing numerous
bioactive compounds have established their role for possible use in the treatment of

diabetes.[*"!

The Unani drugs are used to treat diabetes by improving insulin sensitivity, increasing insulin
production and decreasing the amount of glucose in blood. The adverse effect of drug
treatment are not always satisfactory in maintaining normal levels of blood glucose and this
view many Unani medicinal plants have been provided a potential source of antidiabetic
principle which are widely used for the treatment of diabetes mellitus in various traditional
system of medicine worldwide and many of them are known to be effective against diabetes.
The hypoglycemic effect of pharmacologically active component of plant decreases the effect
on a-amylase and various direct and indirect effects of different blood parameters responsible
for development of diabetes.!*™ A large number of antidiabetic medicines are available in the
pharmaceutical market for diabetes and its related complications; however, currently no
effective therapy is available to cure the disease. However, due to unwanted side effects the
efficacies of these compounds are debatable and there is a demand for new compounds for
the treatment of diabetes.l*® > In the last few years, there has been a growing interest in the
herbal medicine in care and management of diabetes both in developing and developed
countries, due to their natural origin and less side effects.[*% 2"

The present review elaborates the antidiabetic effect of some important plants used in Unani
system of medicine in India for the management of type 2 diabetes mellitus. An attempt has
been made to compile the reported hypoglycemic Unani drugs available in different scientific
journals and may be useful to the health professionals, scientists and scholars working in the
field of pharmacology and therapeutics to develop evidence based alternative medicine to
cure different kinds of diabetes in man and animals. This review shows the importance of
Unani medicinal plants to demonstrate their antidiabetic effects and the responsible bioactive
agents. The review also covers the Unani name of a plant, the parts that are commonly used

as a remedy sources, extracts, doses, and a test model.

WWW.Wjpr.net Vol 8, Issue 11, 2019. 408



Nafees et al.

World Journal of Pharmaceutical Research

Table 1: Scientific investigation of different plant parts for diabetes mellitus use in Unani System of Medicine.

S.No | Unani Name | Family Botanical Parts Extracts ACt'V.e chemical | Dose Test Result References
name used constituents mg./Kg. | model
1 Glucose,
Aegeline 2, l.p., lglycosylated
Aegle Leaf | e | Coumar, 14d; Hemoglobin, 1C- [2129 22:22:
1. | Bael Rutaceae marmelos Seed A ueous’ Flavonoid p.o., STZ rat | Peptide PeHe
Fruit g Tannin 14d; 1.0 1glucose, 12
Alkaloid a/kg Tolerance,
Tglycogen,
Lophenol, 24-
Aloe methyl-lophenol, 312
2. | Elwa Asphodelaceae | =\ . | Leaf |- ol - - - [31.2]
ethyllophenol
. Azadirachta | Leaf, L 32,1,2
3. | Neem Meliaceae i dica Seed | Nimbidin - - - [32.1.2]
i o Zingiber Gingerol, [3.4.2]
4. | Zanjbeel Zingiberaceae officinale Bulb |- Ethanol - - -
Gurmar . Gymnema Gymnemic acid,
5. | booti Asclepiadaceae | Y Leaf |- Gymnema, - - - [5.2]
ooti sylvestre )
_ Saponin —
6. | Amla Euphorbiaceae Ef?g::](:ala;is Fruit |- Tannoid - - -
Maghze
7. Kar?wal Nymphaeaceae Nelumbo | o ver | Tolbutamide - - - [132]
nucifera
GUtta 33,34, 35,36
L Tamarindus | Seed, .| Flavonoid, I
8. | Tamar hindi | Fabaceae indica Eruit Methanolic Polysaccharide 200 STZrat | - 1]
_ Allium _ D_iaIIyI _ _ P.o., qusglin,lGlucose, [25,26, 27,28,
9. | Seer/Lehsun | Alliaceae sativum Root Ethanolic | disulphide oxide, | 14d, 21- | STZ rat | |Lipid, 29,30,2]
Ajoene, Allyl 112 d |Oxidative stress
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propyl disulfide,
S-allyl cysteine,
S-allyl
mercaptocysteine

Anthocyanin,

10. | Jamun Myrtaceae SyZygium - e | Methanolic | Citric, Malic, 100ng | - (567812
cumini T ml-1
Gallic acid
Manaif IS_eaf, A Mangiferin '180 '268;) STZ
. angiftera tem queous, . ! - rat, [11,12,1,2]
11. | Anba/Aam | Anacardiaceae indica Bark, | Alcoholic Elhaevr:)c;:cl)(i:ff malkg | Alloxan 1 Glucose
Fruit rat
0.0., 30 I Glucose,
12. | Tanbol/Paan | Piperaceae Piper betle | Leaf | Aqueous |- e STZrat | |Glycosylated [15.16]
hemoglobin
Shikimic, Gallic, 0.0
L Triacontanoic,
13. | Halela Combretaceae Iﬁgm‘;"a ﬁfjft' X‘(:ﬁgfgm Palmitic acid, - goTo STZrat | |Glucose [14.17.181]
sitosterol, ma/k
Daucosterol g/Kg

AT: Acute treatment, i.p.: Intraperitoneal route, p.o.: oral route and STZ: Streptozotocin.

WWW.Wjpr.net

Vol 8, Issue 11, 2019.

410




Nafees et al. World Journal of Pharmaceutical Research

2. DISCUSSION

Diabetes is considered to be a metabolic disorder that mainly occurs due to defects in either
insulin secretion, insulin action, or both. Diabetes is a disease that can lead to serious
problems affecting human health. In the long term, effects can cause micro and macro
vascular problems.*™ In addition, uncontrolled diabetes can cause many chronic
complications, including blindness, heart disease, and renal failure.*? A significant change
occurs in the structure and metabolism of lipid in diabetes. Lipid peroxidation is associated
with hyperlipidemia. The liver plays a critical role in glucose, lipid homeostasis, and has an
important effect on diabetes. The liver and kidneys participate in the absorption, oxidation,
and metabolism of free fatty acids and synthesize cholesterol, phospholipids, and
triglycerides. Despite the presence of anti-diabetic drugs in the pharmaceutical market, the
treatment of diabetes with medicinal plants is often successful. Herbal medicines and plant
components with insignificant toxicity and no side effects are notable therapeutic options for
the treatment of this disease around the world.[**! Most tests have demonstrated the benefits
of medicinal plants containing hypoglycemic properties in diabetes management. The most
common herbal active ingredients used in treating diabetes are flavonoids, tannins, phenolic,
and alkaloids.*? The existence of these compounds implies the importance of the anti-
diabetic properties of these plants.[**! For example, tannin improves the function of pancreatic
Beta-cells and increases insulin secretion. Quercetin is an antioxidant that acts in several
mechanisms related with the removal of oxygen radicals, so prevents lipid peroxidation and
metal ion chelation. In fact, the mechanisms of actions for hypoglycemic plants include:
increasing of insulin secretion, increasing of glucoses absorption by muscle and fat tissues,

prevention of glucose absorption from the intestine.

The 13 plant species belonging to different families were reviewed for treatment of diabetes
in Unani system of Medicine. The majority of the experiments confirmed the benefits of
medicinal plants with hypoglycemic effects in the management of diabetes mellitus. The
detailed natural plants not only used for the treatment of diabetes, but also treated for other
ailments also. The fruits were most commonly used plant parts and other parts (leaf, root,
stem, bark, flower, and whole plant) were also useful for curing. However, the diabetic model
that was most commonly used was the streptozotocin and alloxan-induced diabetic mouse or
rat as diabetic models. In this study, most commonly used animal model was STZ rat. In

some cases alloxan mice, glucose tolerance mice, KK-Ay diabetic mice, and diabetic patient
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were used as a model. Some authors have used hereditary diabetic mice e.g. KK Ay mice as a

model of type Il diabetes with hyperinsulinemia.[*/

3. CONCLUSION

As per Unani System of Medicine, there exists a huge collection of plants with antidiabetic

potential. Only few of them have been scientifically proven and a lot more have yet to be

explored and proved. Some of these plant derived medicines, however, offer potential for cost

effective management of diabetes through dietary interventions, nutrient supplementation,

and combination therapies with synthetic drugs in the short term, and as the sole medication

from natural sources over the long term. The antidiabetic activity of these Unani drugs is

mainly due to the presences of bioactive chemicals. However, more researches are needed in

order to separate the active components of plants and molecular interactions of their

compounds for analysis of their curative properties.

4. REFERENCES

1.

Vikrant A, Sharma R. A Review on Fruits Having Anti-Diabetic Potential. Journal of
Chemical and Pharmaceutical Research. J Chem Pharm, 2011; 3(2): 204-212.
Makheswari MU, Sudarsanam D. Database on Antidiabetic indigenous plants of Tamil
Nadhu, India. Int J Pharma Sci Res, 2012; 3(2): 287-293.

Kato A, Higuchi Y, Goto H, Kizu H, Okamoto T, Asano N et al. Inhibitory effects of
Zingiber officinale Roscoe derived components on aldose reductase activity in vitro and
in vivo. J Agric Food Chem, 2006; 54(18): 6640-6644.

Oliveira AC, Endringer DC, Amorim LA, Das Grac L, Brandao M, Coelho MM. Effect of
the extracts and fractions of Baccharis trimera and Syzygium cumini on glycaemia of
diabetic and non-diabetic mice. J Ethnopharmacol, 2005; 102: 465-4609.

Ojewole JA. Hypoglycemic and hypotensive effects of Psidium guajava Linn.
(Myrtaceae) leaf aqueous extract. Methods Findings Experiment Clin Pharmacol, 2005;
27: 689-695.

Musabayane CT, Mahlalela N, Shode FO, Ojewole JA. Effects of Syzygium cordatum
(Hochst.) [Myrtaceae] leaf extract on plasma glucose and hepatic glycogen in
streptozotocin-induced diabetic rats. J Ethnopharmacol, 2005; 97: 485-490.

Chauhan A, Sharma PK, Srivastava P, Kumar N, Duehe R. Plants having potential
antidiabetic activity: a review. Der Pharm Lett, 2010; 2(3): 369-387.

WWW.Wjpr.net Vol 8, Issue 11, 2019. 412




Nafees et al. World Journal of Pharmaceutical Research

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Cherian S, Augusti KT. Antidiabetic effect of a glycoside of pelargonidin isolated from
the bark of Ficus bengalensis Linn. Indian J Exp Biol, 1993; 31(1): 26-29.

Kodama T, Miyazaki T, Kitamura I, Suzuki Y, Namba Y, Sakurai J et al. Effects of single
and long-term administration of wheat albumin on blood glucose control: randomized
controlled clinical trials. Eur J Clin Nutr, 2005; 59(3): 384-392.

Muruganandan S, Srinivasan K, Gupta S, Gupta PK, Lal J. Effect of mangiferin on
hyperglycemia and atherogenicity in streptozotocin diabetic rats. J Ethnopharmacol,
2005; 97(3): 497-501.

Ojewole JA. Antiinflammatory, analgesic and hypoglycemic effects of Mangifera indica
Linn. (Anacardiaceae) stem-bark aqueous extract. Methods Findings Experiment Clin
Pharmacol, 2005; 27: 547-554.

Prakash P, Gupta N. Therapeutic uses of Ocimum sanctum Linn (Tulsi) with a note on
eugenol and its pharmacological actions: a shortreview. Indian J Physiol Pharmacol,
2005; 49: 125-131.

Kanter M. Effects of Nigella sativa and its Major Constituent, Thymoquinone on Sciatic
Nerves in Experimental Diabetic Neuropathy. Neurochem Res, 2008; 33(1): 87-96.
Eddouks M, Lemhadri A, Zeggwagh NA, Michel JB. Potent hypo-glycaemic activity of
the aqueous extract of Chamaemelum nobile in normaland streptozotocin-induced
diabetic rats. Diabetes Res Clin Prac, 2005; 67: 189-195.

Latha M, Pari L. Effect of an aqueous extract of Scoparia dulcis on plasma and tissue
glycoproteins in streptozotocin induced diabetic rats. Die Pharmazie, 2005; 60: 151-154.
Santhakumari P, Prakasam A, Pugalendi KV. Antihyperglycemic activity of Piper betle
leaf on streptozotocin-induced diabetic rats. J Med Food, 2006; 9: 108-112.

Lo HC, Tsai FA, Wasser SP, Yang JG, Huang BM. Effects of ingested fruiting bodies,
submerged culture biomass, and acidic polysaccharide lucuronoxylomannan of Tremella
mesenterica Retz: Fr. on glycemic responses in normal and diabetic rats. J Life Sci, 2006;
78: 1957-1966.

Abdel-Zaher AO, Salim SY, Assaf MH, Abdel-Hady RH. Antidiabetic activity and
toxicity of Zizyphus spina-christi leaves. J Ethnopharmacol, 2005; 101: 129-138.
Kamalakkannan N, Prince PS. The effect of Aegle marmelos fruit extract in
streptozotocin diabetes: a histopathological study. J Herbal Pharmacother, 2005; 5: 87-96.
Adebajo AC, Ayoola OF, Iwalewa EO, Akindahunsi AA, Omisore NO, Adewunmi CO et
al. Anti- in Nigeria. Phytomed, 2006; 13(4): 246-524.

WWW.Wjpr.net Vol 8, Issue 11, 2019. 413




Nafees et al. World Journal of Pharmaceutical Research

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Kesari AN, Gupta RK, Singh SK, Diwakar S, Watal G. Hypo-glycemic and
antihyperglycemic trichomonal, biochemical and toxicological activities of methanolic
extract and some carbazole alkaloids isolated from the leaves of Murraya koenigii
growing activity of Aegle marmelos seed extract in normal and diabetic rats. J
Ethnopharmacol, 2006; 107: 374-379.

Narendhirakannan RT, Subramanian S, Kandaswamy M. Biochemical evaluation of
antidiabetogenic properties of some commonly used Indian plants on streptozotocin-
induced diabetes in experimental rats. Clin Experiment Pharmacol Physiol, 2006; 33:
1150-1157.

Narender T, Shweta S, Tiwari P, Papi Reddy K, Khalig T, Prathipati P et al.
Antihyperglycemic and antidyslipidemic agent from Aegle marmelos. Bioorg Med Chem
Lett, 2007; 17(6): 1808-1811.

Frode TS, Medeiros YS. Animal models to test drugs with potential antidiabetic activity.
J Ethnopharmacol, 2008; 115: 173-183.

Fetrow CW, Hattori A, Yamada N, Nishikawa T, Fukuda H, Fujino T. Antidiabetic
effects of ajoene in genetically diabetic KK-A(y) mice. J Nutr Sci Vitaminol, 2005; 51(5):
382-384.

Hattori A, Yamada N, Nishikawa T, Fukuda H, Fujino T. Antidiabetic effects of ajoene in
genetically diabetic KK-A(y) mice. J Nutr Sci Vitaminol, 2005; 51(5): 382-384.

Liu CT, Wong PL, Lii CK, Hse H, Sheen LY. Antidiabetic effect ofgarlic oil but not
diallyl disulfide in ratswith streptozotocin-induced diabetes. Food Chem Toxicol, 2006;
44:1377-1384.

El-Demerdash FM, Yousef MI, EI-Naga NI. Biochemical study on the hypoglycemic
effects of onion and garlic in alloxan-induced diabetic rats. Food Chem Toxicol, 2005;
43: 57-63.

Eidi A, Eidi M, Esmaeili E. Antidiabetic effect of garlic (Allium sativum L.) in normal
and streptozotocin induced diabetic rats. Phytomedicine, 2006; 13: 624-629.

Tanaka M, Misawa E, Ito Y, Habara N, Nomaguchi K, Yamada M et al. Identification of
five phytosterols from Aloe vera gel as antidiabetic compounds. Biol Pharm Bull, 2006;
29: 1418-1422.

Pillai VR, Santhakumari G. Hypoglycaemic activity of Melia azadirachta Linn. (Neem).
Indian J Med Res, 1981; 74: 931.

Schwab U, Louheranta A, Torronen A, Uusitupa M. Impact of sugar beet pectin and

polydextrose on fasting and postprandial glycemia and fasting concentrations of serum

WWW.Wjpr.net Vol 8, Issue 11, 2019. 414




Nafees et al. World Journal of Pharmaceutical Research

total and lipoprotein lipids in middle-aged subjects with abnormal glucose metabolism.
Eur J Clin Nutr, 2006; 60(9): 1073-1080.

33. Nojima H, Kimura I, Chen FJ, Sugihara Y, Haruno M, Kato A, et al. Antihyperglycemic
effects of N-containing sugars from Xanthocercis zambesiaca, Morus bombycis,
Aglaonema treubii, and Castanospermum australe in streptozotocin-diabetic mice. J Nat
Prod, 1998; 61(3): 397-400.

34. Hatapakki BC, Suresh HM, Bhoomannavar V, Shivkumar Sl. Effect of Cassia auriculata
Linn. Flowers against alloxan-induced diabetes in rats. J Nat Remedies, 2005; 5(2):
132-136.

35. Maghrani M, Michel JB, Eddouks M. Hypoglycaemic activity of Retama raetam in rats.
Phytotherapy Res, 2005; 19: 125-128.

36. Kang MJ, Kim JI, Yoon SY, Kim JC, Cha 1J. Pinitol from soybeans reduces postprandial
blood glucose in patients with type 2 diabetes mellitus. J Med Food, 2006; 9(2): 182-186.

37. ANM Mamun-or-Rashid, Md. Shamim Hossain, Naim Hassan, Biplab Kumar Dash, Md.
Ashrafuzzaman Sapon, Monokesh Kumer Sen A review on medicinal plants with
antidiabetic activity Journal of Pharmacognosy and Phytochemistry, 2014; 3(4): 149-159.

38. World Health Organization, “Traditional medicine-growing needs and potential,” WHO
Policy Perspective on Medicines, 2002; 2: 1-6. View at Google Scholar.

39. M. Modak, P. Dixit, J. Londhe, S. Ghaskadbi, and T. P. A. Devasagayam, “Indian herbs
and herbal drugs used for the treatment of diabetes,” Journal of Clinical Biochemistry and
Nutrition, 2007; 40(3): 163-173. View at Publisher - View at Google Scholar. View at
Scopus.

40. R. Patil, R. Patil, B. Ahirwar, and D. Ahirwar, “Current status of Indian medicinal plants
with antidiabetic potential: a review,” Asian Pacific Journal of Tropical Biomedicine,
2011; 1(2): S291-S298. View at Publisher - View at Google Scholar - View at Scopus.

41. Mohana L, Sandhya R, Kiran U. A review on diabetes milletus and the herbal plants used
for its treatment. Asian Journal of Pharmaceutical & Clinical Research, 2012; 5(4):
15-21.

42. Mamun-or-Rashid A, Hossain MS, Naim Hassan B, Kumar Dash M, Sapon A, Sen MK.
A review on medicinal plants with antidiabetic activity. Journal of Pharmacognosy and
Phytochemistry, 2014; 3(4): 149-59.

43. Gupta PD, De A. Diabetes Mellitus and its herbal treatment. International Journal of

Research in Pharmaceutical and Biomedical Sciences, 2012; 3(2): 706-21.

WWW.Wjpr.net Vol 8, Issue 11, 2019. 415




Nafees et al. World Journal of Pharmaceutical Research
44. Mohamed B, Ziyyat A, Mekhfi H, Tahri A, Legssyer A. Medicinal plants with potential

antidiabetic activity - A review of ten years of herbal medicine research (1990-2000). Int
J Diabetes & Metabol, 2006; 14: 1-25.

WWW.Wjpr.net Vol 8, Issue 11, 2019. 416




