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ABSTRACT

Diabetes is a complex metabolic disorder resulting from either insulin insufficiency or insulin
dysfunction. Diabetes mellitus affects most of the people in both developed and developing countries. The
treatment of diabetes with synthetic drugs is costly and chances of side effects are high. Phytomedicine
has been used since ancient times in various parts of the world where access to modern medicine is
limited. Medicinal plants and phytoconstituents play an important role in the management of diabetes
mellitus especially in developing countries where resources are meagre. Phytochemicals identified from
medicinal plants present an exciting opportunity for the development of new types of therapeutics for
diabetes mellitus. Most prevalent among phytochemical groups are the alkaloids, glycosides,
polysaccharides, and phenolics such as flavonoids, terpenoids and steroids. This study aims to provide a
comparative information about various plants used for antidiabetes treatment in a trial community
(Mannans) and their constituents, which have been shown to display potent hypoglycemic activity. The
current study was focused on four plants named Tinospora cordifolia, Ensete superbum, Coccinia grandis
wild and Apama siliquosa Lam. which is locally known as Amruthu, Kalluvazha, Kattukoval and Alpam
respectively. The plant parts such as seed, leaves, stem and bark were used by the local people. The plant
materials prepared as decoction, infusion, aqueous extracts in milk or honey were used for the treatment
of diabetes. The plants that are being used by the local people of the study area have been isolated from
plants for the treatment of diabetes. The efficacy of these ethnomedicinal plants needs to be subjected to
pharmacological validation. It was found that Coccinia grandis was more efficient than the other plants.
Some antidiabetic plants may exert their action by stimulating the function or number of beta-cells and
thus increasing insulin release. The study highlighted the central role of traditional herbal medicine for the
treatment of diabetes in tribal community. Ethnobotanical survey is most useful for scientists, research
scholars and scientific companies for further studies on isolation and identification of active compounds
that can be formulated into antidiabetic drugs.
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INTRODUCTION

Diabetes is an endocrinological metabolic disorder characterized by chronic hyperglycemia, polyuria,
polydipsia, polyphagia, emaciation and weakness due to disturbance in carbohydrate, fat and protein
metabolism associated with absolute or relative deficiency in insulin secretion and/or insulin actionl.
Diabetes is becoming the third “killer” of the health of mankind along with cancer, cardiovascular and
cerebrovascular disease (Donga et al., 2010). Synthetic antidiabetic agents like sulfonylureas, biguanides,
glucosidase inhibitors and thiazolindiones are being expensive and produce serious side effects
(Venkatesh et al., 2003). Further their use is not safe during pregnancy. Herbal therapy recommended for
the treatment of diabetes throughout the world. Herbal drugs are prescribed widely because of their
effectiveness, less side effects and relatively low cost (Venkatesh et al., 2003). According to the World
Health Organization (WHO) more than one million people rely on herbal medicines to some extents. As
an increase in demand by patients to use of natural products with anti-diabetic activity, investigations on
hypoglycaemic agents derived from medicinal plants have gained popularity in recent years.

The World Health Organization defined diabetes mellitus as “a metabolic disorder of multiple etiologies
characterized by chronic hyperglycaemia with disturbances in carbohydrate, fat and protein metabolism
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resulting from defects in insulin secretion, insulin action, or both” (WHO, 2013). Diabetes is a disorder of
carbohydrate, fat and protein metabolism attributed to diminished production of insulin or mounting
resistance to its action. Diabetes is a chronic disease that occurs either when the pancreas does not
produce enough insulin or when the body cannot effectively use the insulin that it produces. Insulin is a
hormone that regulates blood sugar. The increased production and ineffective scavenging of reactive
oxygen species may play a critical role in diabetes mellitus. The disturbance of antioxidants defence
system in diabetes is mainly because of alteration in antioxidant enzymes, impaired glutathione
metabolism, and decreased ascorbic acid levels. It is becoming the third “killer” of the health of mankind
along with cancer, cardiovascular and cerebrovascular diseases (Chauhan et al., 2010).

Hyperglycaemia, or raised blood sugar, is a common effect of uncontrolled diabetes and over the time
leads to serious damages to many of the body's systems, especially the nerves and blood vessels. Over the
time, diabetes can damage the heart, blood vessels, eyes, kidneys and nerves. Diabetes increases the risk
of heart disease and stroke. 50% of people with diabetes die of cardiovascular disease. Combined with
reduced blood flow, neuropathy (nerve damage) in the foot increases the chance of foot ulcers, infection
and eventual need for limb amputation.

Plants have always been a good source of drugs. The ethnobotanical information reports about 800 plants
that may possess anti-diabetic potential. The beneficial uses of medicinal plants in traditional system of
medicine of many cultures are extensively documented. Several plants have been used as dietary adjuvant
and in treating the number of diseases even without any knowledge on their proper functions and
constituents. This practice may be attributed to the uncompromised cost and side effects of synthetic
hypoglycaemic agent. Although, numerous synthetic drugs were developed for the treatment of diabetes
mellitus but the safe and effective treatment paradigm is yet to be achieved (Patel et al., 2012).

WHO has recommended the evaluation of traditional plant treatments for diabetes as they are effective,
non-toxic, with less or no side effects and are considered to be excellent aspirants for oral therapy
(Shokeen et al., 2008). A scientific validation of several plant species has proved the efficiency of the
botanicals in reducing the sugar level. From the reports on their potential effectiveness against diabetes, it
is assumed that the phytochemicals have a major role in the management of diabetes, which needs further
exploration for the necessary development of drugs and nutraceuticals from natural resources.

Herbal treatments for diabetes have been used in patients with insulin-dependent and non-insulin-
dependent diabetes, diabetic retinopathy, diabetic peripheral neuropathy, etc however many herbal
remedies used today have not undergone careful scientific evaluation and some have the potential to
cause serious toxic effects and major drug-to-drug interaction. Compounds with different structure but
with the same therapeutic activity isolated from different plant species act as active moieties for the
treatment of various diseases. The use of these plants and phyto-constituents may delay the development
of diabetic complications and may regulate the metabolic abnormalities through a variety of mechanisms
(Mukherjee et al., 2006). Moreover, during the past few years many phytochemicals responsible for anti-
diabetic effects have been isolated from the plants. Several phytoconstituents such as alkaloids,
glycosides, flavonoids, saponins, dietary fibres, polysaccharides, glycolipids, peptidoglycans, amino acids
and others obtained from various plant sources that have been reported as potent hypoglycemic agents.

In spite of the advent of the modern medicines, tribal populations are still practicing the art of herbal
medicine. The knowledge of the use of medicinal plants and their properties was transmitted from
generation to generation (Subodh, 2010). The present study was conducted among a tribal community,
Mannans, residing in Kumily Panchayth, Idukki district, Kerala state. The objectives of this study
investigates the fundamental scientific bases for the use of some tribal medicinal plants for the treatment
of diabetes by defining and enumerating the percentage of crude phytochemical constituents present in
these plants and also finds out which plant was most effective one.

Taxonomical Classification- Tinospora cordifolia (Plant 1)

Kingdom: Plantae-- planta, plantes, plants, vegetal

Subkingdom: Tracheobionta -- vascular plants

Division: Magnoliophyta -- angiosperms, flowering plants, phanerogames
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Class: Magnoliopsida -- dicots, dicotyledones, dicotyledons

Order: Ranunculales

Family: Menispermaceae

Genus: Tinospora

Species: Tinospora cordifolia

Taxonomical Classification- Ensete superbum (Plant 2)

Kingdom: Plantae-- planta, plantes, plants, vegetal

Subkingdom: Tracheobionta -- vascular plants

Division: Magnoliophyta -- angiosperms, flowering plants, phanerogames

Class: Liliopsida

Order: Zingiberales

Family: Musaceae

Genus: Ensete

Species: Ensete superbum

Taxonomical Classification- Coccinia grandis (Plant 3)

Kingdom: Plantae-- planta, plantes, plants, vegetal

Subkingdom: Tracheobionta -- vascular plants

Division: Magnoliophyta -- angiosperms, flowering plants, phanerogames

Class: Magnoliopsida -- dicots, dicotyledones, dicotyledons

Order: Violales

Family: Cucurbitaceae

Genus: Coccinia Wight

Species: Coccinia grandis

Taxonomical Classification- Apama siliquosa Lam. (Plant 4)

Kingdom: Plantae-- planta, plantes, plants, vegetal

Subkingdom: Tracheobionta -- vascular plants

Division: Magnoliophyta -- angiosperms, flowering plants, phanerogames

Class: Magnoliopsida -- dicots, dicotyledones, dicotyledons

Order: Piperales

Family: Aristolochiaceae

Genus: Thoetta

Species: Apama siliquosa Lam.

Review of Literature

Diabetes is a chronic metabolic disorder characterized by high blood glucose levels. This is either as a
result of insufficient endogenous insulin production by the pancreatic beta cells (otherwise known as
type-1diabetes); or impaired insulin secretion and/or action (type-2diabetes). Type-1 diabetes’s an
autoimmune disease characterized by T-cell mediated destruction of the pancreatic beta cells. In type-2
diabetes, there is a gradual development of insulin resistance and beta cell dys function, strongly
associated with obesity and a sedentary lifestyle (Zimmet et al., 2001). Due to a higher incidence of the
risk factors, the prevalence of diabetes is increasing worldwide, but more evidently in developing
countries. Current estimates indicate a 69% increase in the number of adults that would be affected by the
disease between 2010 and 2030, compared to 20% for developed countries (Shaw et al., 2010).
Administration of exogenous insulin is the treatment for all type-1 diabetic patients and for some type-2
patients who do not achieve adequate blood glucose control with oral hypoglycaemic drugs. Current
drugs used in diabetes management can be categorized into three groups. Drugs in the first group increase
endogenous insulin availability. These include the sulphonylureas such as glibenclamide, the glinides,
insulin analogues, glucagon-like peptidel (GLP-1) agonists and dipeptidyl peptidase-1V (DPP-1V)
inhibitors. The first two members of this group act on the sulfonyl urea receptor in the pancreas to
promote insulin secretion. GLP-1 agonists and DPP-1V inhibitors on the other hand act on the ileal cells
of the small intestine. The second group of drugs enhance the sensitivity of insulin. This includes the
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thiazolidine-diones, which are agonists of the peroxisome proliferator- activated receptor gamma
(PPARY) and the biguanidemet formin. The third group comprises the a-glucosidase inhibitors such as
acarbose, which reduce the digestion of polysaccharides and their bioavailability (Chehade and
Mooradian, 2000).

All the existing therapies however have limited efficacy, limited tolerability and/or significant mechanism
based side effects (Moller, 2001). Despite the existing pharmacotherapy, it is still difficult to attain
adequate glycemic control amongst many diabetic patients due to the progressive decline in B-cell
function (Wallace and Matthews, 2000). In Nigeria, polytherapy with two or more hypoglycaemic agents
to achieve better glucose control is common practice (Yusuff et al., 2008). There is also a high incidence
of diabetic complications and hyperglycaemic emergencies (Gill et al., 2009). In the presence of these,
the number of prescribed drugs increases to an average of four per day for each patient (Enwere et al.,
2006). This need for the chronic intake of a large number of drugs with their attendant side effects in
addition to their high costs which is often borne by the patients themselves is the identified reason for
non-adherence to therapy amongst diabetic patients. As a result, patients often have recourse to alternative
forms of therapy such as herbal medicines (Yusuff et al., 2008).

A number of reviews on medicinal plants used in the management of diabetes in different parts of the
world (Bailey and Day, 1989), as well as those used specifically in certain regions, such as in West Africa
(Bever, 1980), Central America (Andrade-Cetto and Heinrich, 2005) and Asia (Grover et al., 2002).
These reviews have highlighted the dependence of a large percentage of the world population on
traditional medicine for diabetes management. This is also corroborated by the WHO fact sheet (No0.134),
which estimates that about 80% of the population in African and Asian countries rely on traditional
medicine for their primary health care (WHO, 2008). It also recognizes traditional medicine as ‘an
accessible, affordable and culturally acceptable form of health care trusted by large numbers of people,
which stands out as a way of coping with the relentless rise of chronic non-communicable diseases in the
midst of so a ring health-care costs and nearly universal austerity’ (WHO, 2013). Ethno botanical surveys
of plants traditionally used in diabetes management in different parts of Nigeria have been carried out
(Abo et al., 2008). These medicinal plants are used either alone as a primary therapeutic choice, or in
conjunction with conventional medicines. On an average, approximately 50% of diabetic patients visiting
hospitals in urban cities like Lagos and Benin have used some forms of traditional medicine during the
course of their disease management (unpublished results of field work conducted by first author).
Unfortunately, clinicians are either unaware of their patients 'herb use or the identity of the herbal product
being taken. To complicate matters further, herbal practitioners are usually unwilling to divulge the
identity of the constituents of their preparations to patients. Most patients are also not interested in finding
this out as they consider herbal preparations to be ‘safe’; there by making it difficult to ascertain if the
herb may have a significant contributory role to the efficacy or failure of the treatment.

In a systematic review of herbs and supplements clinically used for glycemic control, Allium sativum,
Aloe Vera and Momordica charantia were the only identified plants used in Nigeria. This inclusion was
however based on clinical studies carried out outside Nigeria (Yeh et al., 2003). This indicates the lack of
information about the clinical use of plants in diabetes management in Nigeria, despite widespread
traditional use. In line with the increasing importance of traditional medicine in various health care
systems around the world, the WHO Traditional Medicine Strategy has recently been updated. ‘The goals
of the strategy are to support Member States in (a) harnessing the potential contribution of traditional
medicine to health, wellness and people- centred health-care; and (b) promoting the safe and effective use
of traditional medicine by regulating, researching and integrating traditional medicine products,
practitioners and practice into health systems where appropriate’ (WHO, 2013). Given that diabetes is
now considered as one of the main threats to human health in the 21st century (Zimmet et al., 2001), there
might be an even greater reliance by diabetic patients in Nigeria on herbal medicines used in its
management. Unfortunately, pharmacological and toxicological evidences validating the safety and
efficacy of these medicinal plants are not readily available. The objective of this paper is to collect as
much as possible, available information about medicinal plants traditionally used in diabetes management
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in Nigeria. In doing so, we aim to promote the rational use of these plants based on pharmacological
evidence for their therapeutic use and their toxic/interaction profile.

Medicinal plants are the main source of organic compounds such as polyphenols, tannins, alkaloids,
carbohydrates, terpenoids, steroids and flavonoids. These organic compounds represent a source for the
discovery and development of new types of anti-diabetic molecules. Many compounds isolated from plant
sources have been reported to show anti diabetic activity. Phytochemicals are bioactive compounds
contained in the plants that have no energy value. These compounds are usually produced in the plants to
protect them against pests, diseases, to control the growth, or as pigments, essences and aromas (Perez
Vizcaino et al., 2006). Currently, it is known a huge amount of phytochemicals which mainly consists of
flavonoids, glucosinolates (isothiocyanates and indoles), phenolic acids, phytates, phytoestrogens
(isoflavones and lignans), fats and oils contained in vegetables, fruits, cereals, legumes and other plant
sources (Surh, 2002). They are characterized by various biological effects including anti-obesity,
cholesterol lowering and anti- diabetic properties.

Diabetes affects about 5% of the global population and management of diabetes without any side effects
is still a challenge to the medical system. In India the treatment of this disorder takes three main forms: (i)
Diet and exercise (ii) Insulin replacement therapy and (iii) the use of oral hypoglycaemic agents.
Currently available synthetic anti-diabetic agents like sulfonylurea’s, biguanides, thiazolidinedione’s
(TZDs), a glycosidase inhibitors etc. besides being expensive produce serious side effects. Apart from
currently available therapy, herbal medicines recommended for treatment of diabetes throughout the
world. Herbal drugs are prescribed widely because of their effectiveness, less side effects and relatively
low cost (Venkatesh et al., 2003). Numerous studies have confirmed the strong association between diet
rich in plant foods and health the positive effects of these foods may rely on their content on
phytochemicals, antioxidant, vitamins and fiber. Most of these dietary compounds contribute to a well
redox balance by several mechanisms, such direct scavenging or neutralization of free radicals,
modulation of enzyme activity and expression, and anti-inflammatory action. Phytochemicals are
bioactive compounds contained in the plants that have the potential for offering protection against a range
of non-communicable diseases like diabetes, cancer, cardiovascular disease and cataract.

Currently, it is known a huge amount of phytochemicals which mainly consists of flavonoids,
glucosinolates (isothiocyanates and indoles), phenolic acids, phytates, phytoestrogens (isoflavones and
lignans), fats and oils contained in vegetables, fruits, cereals, legumes and other plant sources (Surh,
2002). Phytochemicals like resveratrol, found in nuts and red wine, has antioxidant, antithrombotic, and
anti-inflammatory properties, and inhibits carcinogenesis. Lycopene, a potent antioxidant carotenoid in
tomatoes and other fruits, monoterpenes in citrus fruits is thought to protect against prostate and other
cancers, and inhibits tumour cell growth in animals (Rao, 2003). Camphene is bicyclic monoterpens and
present in essential oil of ginger (Zingiber officianle) and tulsi (Ocimum sanctum). Camphene having
antioxidant, antimicrobial, chemo preventive (Lai and Roy, 2004) and anti lipemic activity (Tang et al.,
2008).

Polyphenols constitute the most abundant phytochemicals provided by food of plant origin, being widely
distributed in fruits, vegetables, whole cereals, coffee (Coffea arabica), cacao (Theobroma cacao), and
tea (Camellia sinensis). In recent years numerous in vitro and animal studies have provided evidence that
polyphenols may be protective against oxidative-triggered pathologies, including CVD, metabolic
disorders, cancer, and obesity. Polyphenols may have anti-obesity, anti-inflammatory, anti-diabetic, and
anticancer properties through multiple mechanisms: they act by modulating inflammation and redox state,
by regulating adipocyte differentiation and lipid metabolism, by inhibiting pancreatic lipase activity and
intestinal permeability, and by interacting with gut micro biota (Chattopadhyaya et al., 1996). According
to their chemical structure, polyphenols are classified into different categories: phenolic acids, stilbenes,
flavonoids (flavonols, flavanols, anthocyanins, flavanones, flavones, flavanonols, and isoflavones),
chalcones, lignans and curcuminoids. Ferulic acid, a phenolic acid present in whole wheat, chocolate,
apples, oranges, oregano, and sage, has been proved to be effective against high fat induced
hyperlipidaemia and oxidative stress, via regulation of insulin secretion and regulation of antioxidant and

Centre for Info Bio Technology (CIBTech)



Cibtech Journal of Bio-Protocols ISSN: 2319-3840 (Online)
An Open Access, Online International Journal Available at http://www.cibtech.org/cjbp.htm
2016 Vol. 5 (3) September-December, pp.1-19/Mathew et al.

Research Article

lipogenic enzyme activities (Lacueva et al., 2011). Resveratrol, a primarily found in red grapes, apples,
and peanuts, can be useful to counteract obesity, metabolic disorders, CVD, and cancer, through multiple
actions: it increases mitochondrial activity, counteracts lipid accumulation, decreases inflammation,
improves insulin signalling and modulates redox balance. Several mechanisms have been proposed for the
hypoglycaemic effect of phytochemicals such as inhibition of carbohydrate metabolizing enzymes, [3-cell
regeneration and enhancing insulin releasing activity. Phytochemicals obtained from plant sources like
catechin, ellagic acid, eugenol, kaempferol, berberin etc. have been reported to possess anti-diabetic
activity (Son et al., 2011). Catechins are the most abundant flavonols contained in tea; they are also
present in cocoa, grapes, and red wine. In streptozotoc in diabetic rats, establishes a hypoglycaemic
condition paralleled by a better lipid profile. Epicatechin-enriched diet reduces IGF-1 levels and prolongs
lifespan in diabetic mice; similar results have also been found in Drosophila melanogaster (Engelhard,
2006). In humans, catechins have been proven to ameliorate blood pressure, LDL-cholesterol, obesity,
and CDVD risk factors. Catechin-rich beverages (green tea containing about 600 mg catechins) improve
obesity and glycaemia in type 2 diabetes patients (Ahmad et al., 1999). Daily supplementation of 379 mg
green tea extracts reduces blood pressure, inflammatory biomarkers, and oxidative stress, and improves
parameters associated with insulin resistance in obese, hypertensive patients. Mangifera indica L has been
reported multiple biological activities such as antioxidant, anti-inflammatory, antitumor, antimicrobial
(Muruganandan et al., 2005). Citral is a mixture of cis and trans isomers. It is the main component of
lemon grass (Cymbopogan citratus) oil and found in all citrus fruits and possesses, antimicrobial,
antioxidant, anti-inflammatory activities. Citral was found to possess anticancer effect against prostate
gland tumour in various strains of rats (Carbajal et al., 1989).

Epi-catechin isolated from Pterocarpus marsupim which was shown to possess preventive as well as
restorative properties of b -cells (Si et al., 2011). Glycerrhizin is the active constituents of Glycerrhiza
glabra have been reported to increase insulin level and improves glucose tolerance (Saxena, 2005).
Curcumin, a principal curcuminoid extracted from turmeric has anticancer, anti-inflammatory, anti-
obesity, and anti-diabetic properties (Shehzad et al., 2012).

The underlying mechanisms of action seem to involve regulation of redox-sensitive transcription factors,
inflammatory cytokines and growth factors. PPAR gamma is one of the most important targets for
Curcumin extracted from Curcuma longa and 6-gingerol, derived from the root of ginger (Zingiber
officinale Rosc) (Srivastava et al., 1996).

Isoflavones (genistein, daidzein, and glycitein) are present in legumes, grains, and vegetables, but
soybeans are the most important source of these polyphenols in human diet (Cederroth and Nef, 2009).
Quercetin, a flavonol present in apples, onions, scallions, broccoli, apples, and teas, is known to have
multiple biological functions, including anti-inflammatory, ant oxidative and anti-mutagenic activities.
Quercetin supplementation (10 mg/kg) lessens inflammatory state in the adipose tissue of obese Zucker
rats and improves dyslipidaemia, hypertension and hyperinsulinemia.

Quercetin also lowers circulating glucose, insulin, triglycerides, and cholesterol levels in mice and a rat
fed a calorie-rich diet, and enhances adiponectin expression and secretion (Taesun and Yunyung, 2011).
Capsaicinoids and capsinoids, alkaloids primarily found in red hot peppers and sweet peppers, exert
pharmacological and physiological actions, including anticancer, anti-inflammatory, antioxidant, and anti-
obesity effects (Luo et al., 2011).

It has been reported that capsaicinoid consumption increases energy expenditure and lipid oxidation,
reduces appetite and energy intake, thus, promoting weight loss. Capsaicin also attenuates obesity induced
inflammatory responses by reducing TNF-a, IL-6, IL- 8, and MCP-1 levels (Choi et al., 2011), while
enhancing adiponectin levels, important for insulin response (Kang et al., 2011). Several plant-derived
flavonoids, apart from possessing their common antioxidant activity, have been reported to inhibit aldose
reductase activity and impart beneficial action in diabetic complications (Thielecke and Boschmann,
2009).

Recently workers have identified butane as the most promising antioxidant and aldose reductase inhibitor
for prevention and treatment of diabetic complications. Further, there is an increasing body of literature
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indicating that specific phytochemicals have discrete actions on kinase-mediated intracellular signalling
processes that are disrupted in patients with chronic diseases.

Tan et al., (2008) demonstrated that an extract from bitter melon (Momordica charantia) had agonist
activity for AMP activated protein kinase (AMPK) in 3T3-L1 adipocytes and enhanced glucose disposal
in insulin-resistant mice.

In a retrospective sub-analysis of participants with higher cardiovascular disease risk, Lerman et al.,
(2010) found that the additional phytochemical supplementation was needed in order to adequately reduce
multiple biomarkers associated with cardiovascular disease in this high-risk population. Compelling data
on T2D treatment suggest that multiple targeting of the previous metabolic pathways is an acceptable,
though not yet fully developed approach to reversing T2D.

Pharmacological interference of these targets with anti-diabetic agents has undesirable side effects. Due to
the richness and complexity of the compounds in plants, herbal therapy has always been thought to act on
multiple targets in the human body.

Even one single compound can have multiple targets, the multiple targets associated with anti-diabetic
herbal medicine make clinical trials complicated, but such an approach is more likely to lead to an
eventual cure for T2D.

The stem of Tinospora cordifolia is widely used in the therapy of diabetes by regulating the blood glucose
in traditional folk medicine of India. It has been reported to mediate its anti-diabetic potential through
mitigating oxidative stress (OS), promoting insulin secretion and also by inhibiting gluconeogenesis and
glycogenolysis, thereby regulating blood glucose.

Alkaloids, tannins, cardiac glycosides, flavonoids, saponins, and steroids as the major phytoconstituents
of Tinospora cordifolia have been reported to play anti-diabetic role. The isoquinoline alkaloid rich
fraction from stem, including, palmatine, jatrorrhizine, and magnoflorine have been reported for insulin-
mimicking and insulin-releasing effect both in vitro and in vivo.

Oral treatments of root extracts have been reported to regulate blood glucose levels, enhance insulin
secretion and suppress OS markers. The root extract has been reported to decrease the levels of
glycosylated hemoglobin, plasma thiobarbituric acid reactive substances, hydroperoxides, ceruloplasmin
and vitamin E diabetic rats.

Ensete spp. belongs to the family musaceae has wide therapeutic uses and is used in various treatments
like diabetes, kidney stone, leucorrhoea and dysuria. In future it can be drug preparation for treating
human diseases.

Ensete superbum is used in psychotic disorders, diabetes mellitus, stomach pain, dysuria and leucorrhoea.
On phytochemical analysis it was found that the plant contains glycosides, flavonoids, alkaloids,
carbohydrates, phenols and tannins.

Young leaves and long slender stem tops of the Coccinia grandis are cooked and eaten as a potherb or
added to soups. Young and tender green fruits are used either as raw salads or cooked and added to
curries.

The hypoglycaemic (blood lowering) effect of Coccinia grandis on diabetic patients is very important and
its leaves are used as medicine. Coccinia grandis (L.) Voigt. is a climbing perennial herb distributed
almost all over the world.

The leaves of the plant possess ant diabetic, anti-inflammatory, antipyretic, analgesic, antispasmodic,
antimicrobial, cathartic and expectorant activities. Every part of this plant is valuable in medicine and
various preparations have been mentioned in indigenous system of medicine for various skin diseases,
bronchitis and Unani systems of medicine for ring worm, psoriasis, small pox, scabies and other itchy
skin eruptions and ulcers. The plant is used in decoction for gonnorhoeae, diabetes and also useful in
dropsical condition, pyelitis, cystitis, strangury, snake bite, urinary gravel and calculi. The leaves of
Apama siliquosa Lam. used for the treatment of diabetes mellitus. The objective of this research work was
to find out the tribal medicines for diabetics among Mannans in Kerala.
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MATERIALS AND METHODS

Plant Materials

The present study included plant species which were Tinospora cordifolia, Ensete superbum, Coccinia
grandis wild and Apama siliquosa Lam.

Sample Collection

An Ethnobotanical survey was conducted among the tribal peoples (community of Mannankudy) of
Kumily Panchayath, Peermade taluk, Idukki district of Kerala state through a personal interview to
investigate the medicinal plants used in the treatment of Diabetes.

Then, plant materials were collected locally and identified taxonomically and stored. These plants parts
were used for the purpose of their phytochemical analysis and tests for checking the glucose level. Fresh
and tender leaves of selected plants were used for phytochemical analysis.

Preparation of Extracts

The plant parts were taken and air dried for few days under shade. The plant parts then crushed into
powder and stored in polythene bags for use. The extract of each sample was prepared by soxhlet
extraction method using ethanol as solvent.

The extract was kept in bottle without allowing the passage of sunlight and the extract was filtered and
diluted with water before use.

Phytochemical Screening

Chemical tests were carried out on the aqueous extract and on the powdered specimens using standard
procedures to identify the constituents as described by Sofowara (1993), Trease and Evans (1989) and
Harborne (1973).

Test for Tannins

Two ml of plant extract was taken in a test tube and two ml of water and few drops of five percentage
ferric chloride was added and observed for brownish green or a blue-black colouration indicate the
presence of tannins.

Test for Flavanoids

Five ml of dilute ammonia solution were added to a portion of the plant extract followed by addition of
concentrated H,SO,.

A yellow colouration observed in each extract indicated the presence of flavonoids. The yellow
colouration disappeared on standing.

Test for Terpenoids

Five ml of each extract was mixed in two ml of chloroform, and concentrated H,SO, (three ml) was
carefully added to form a layer.

A reddish brown colouration of the inter face was formed to show positive results for the presence of
terpenoids.

Test for Saponins

Ten ml of the extract was mixed with five ml of distilled water and shaken vigorously for a stable
persistent froth.

The frothing was mixed with three drops of olive oil and shaken vigorously, then observed for the
formation of emulsion.

Test for Steroids

Two ml of extract was taken in a test tube and two ml chloroform and two ml of conc. H,SO, was added.
Formation of reddish brown ring at the junction shows the presence of steroids.

Test for Phlobatannins

Deposition of a red precipitate when an extract of each plant sample was boiled with one percentage
aqueous hydrochloric acid was taken as evidence for the presence of phlobatannins.

Test for Carbohydrate

Two ml of plant extract was taken in a test tube and ten ml of water, two drops of twenty percentage
ethanolic a naphthol and two ml of conc. H,SO, were added. Formation of reddish violet ring at the
junction shows the presence of carbohydrates.
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Test for Glycosides

Two ml of plant extract was taken in a test tube and two ml of chloroform and two ml of acetic acid were
added. Formation of violet to blue to green coloration shows the presence of glycosides.

Test for Coumarins

Two ml of extract was taken in a test tube and three ml of ten percentage NaOH was added. Formation of
yellow color gives positive result to coumarins.

Test for Alkaloids

Two ml of plant extract was taken in a test tube and few drops of hager’s reagent were added. Yellow
precipitate shows positive result for alkaloids.

Test for Proteins

One ml of plant extract was mixed with one ml of conc.H,SO, in a test tube. Formation of white
precipitate indicate the presence of proteins

Test for Emodins

Two ml of plant extract was taken in a test tube and two ml of NH,OH and three ml of benzene were
added. Formation of red color indicates the presence of emodins.

Test for Anthraquinones

Three ml of plant extract was taken in a test tube and three ml of benzene and five ml of ten percentage
NH; were added. Formation of pink, violet or red coloration in ammonical layer detect the presence of
anthraquinones.

Test for Anthocyanins

Two ml of plant extract was taken in a test tube and two ml of 2N HCI and NH; were added. Formation of
pinkish red to bluish violet coloration indicates the presence of anthocyanins.

Test for Leucoanthocyanins

Five ml of isoamyl alcohol taken in a test tube and five ml of plant extract was added. Turn organic layer
into red detects the presence of leucoanthocyanins.

Determination of Changes in the Glucose Level by Anthrone Method

The amount of total soluble sugars can be estimated using either anthrone or phenol-sulphuric acid
method colorimetrically.

Carbohydrates exit as free sugars and polysaccharides. The basic units of carbohydrates are the
monosaccharide which cannot be split by hydrolysis into simpler sugars. The carbohydrate content can be
measured by hydrolyzing the polysaccharides into simple sugars by acid hydrolysis and estimating the
resultant monosaccharide.

The anthrone reaction is the basis of a rapid and convenient method for the determination of hexoses,
aldopentoses and hexuronic acids either free or present in polysaccharides. Carbohydrates are dehydrated
by conc.H,SO, to form furfural.

Furfural condenses with anthrone to form a blue-green coloured complex which is measured
colorimetrically at 630 nm.

Determination of Changes in the Glucose Level by Benedict Test

Benedict's reagent is used as a simple test for reducing sugars. A reducing sugar is a carbohydrate
possessing either a free aldehyde or free ketone functional group as part of its molecular structure. The
functional groups are the regions of a molecule that gives it particular properties.

A single molecule can have more than one functional group as part of its structure. When a molecule with
multiple functional groups is involved in a reaction all, some or none of the functional groups may be
involved. Glucose is a reducing sugar, while the disaccharide sucrose is not. As a result, glucose heated in
Benedict's reagent reduces Cu++ ions to form a green to brick-red precipitate depending on the amount of
sugar present.

Statistical Analysis

The survey results were analyzed and descriptive statistics were done using SPSS 12.0 (SPSS Inc., an
IBM Company, Chicago, USA) and graphs were generated using Sigma Plot 7 (Systat Software Inc.,
Chicago, USA).
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Figure 1: Tinospora cordifolia; a) Plant Climbing to a Natural Support, b) Cut Stem Parts c)a
Bottom Parts of Stem
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Figure 2: Ensete superbum; a) Fruit with Seed, b) Fruit Opened Showing Seeds, ¢) Dried Fruits d)
Developing Flower, ) Complete Plant with Flower
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Figure 3: Coccinia grandis; a) Plant in Natural Haitat, b) CoIIted Stem and Leaves, ¢) Mature
Fruits d) Leaves and Frutis
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Figure 5: Dried and Powdered Samples a) Tinospora cordifolia, b) Ensete superbum, c¢) Coccinia
grandis, d) Apama siliquosa Lam
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Figure 6: Glucose Level Tests a) Tinospora cordifolia, b) Ensete superbum, ¢) Coccinia grandis, d)
Apama Siliquosa Lam

Table 1: Preliminary Phytochemical Analysis of Screened Medicinal Plant Species

SI.No Tinospora Ensete Coccinia Apama siliquosa
' Phytoconstituents  cordifolia superbum grandis Lam.

' (Amurthu) (Kalluvazha)  (Kattukoval)  (Alpam)
1 Tannins - + + -

2 Flavonoids + - + -

3 Saponins + + + -

Steroids /

4 phytosterol * * * *

5 Phlobatannins - + - -

6 Carbohydrates + + + +

7 Glycosides + + + -

8 Coumarins - - - -

9 Alkaloids + + + +

10 Protiens - - - -

11 Emodins - - - -

12 Anthraquinones - - + -

13 Anthocyanins + - + -

14 Leucoanthocyanins - - - -

+ = indicates presence of phytochemicals
- = indicates absence of phytochemicals.
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Table 2: Changes in the Glucose Level Determined by Anthrone Method

Glucose Level Glucose Level
SI. No Sample Initial Final
mg/100ml mg/100ml
1 Tinospora cordifolia 10 3
2 Ensete superbum 10 4
3 Coccinia grandis 10 25
4 Apama siliquosa Lam. 10 5

Table 3: Changes in the Glucose Level Determined by Benedict’s Method

Glucose Level Glucose Level
SI. No Sample Initial Final
mg/100 ml mg/100 ml
1 Tinospora cordifolia 10 3.01
2 Ensete superbum 10 3.88
3 Coccinia grandis 10 2.40
4 Apama siliquosa Lam. 10 5

RESULTS AND DISCUSSION

Phytochemical screening of the ethanolic extract of selected herbal plants revealed the presence of
compounds like Tannins, saponins, alkaloids, steroids, phlobatannins, carbohydrate, terpenes, glycosides,
flavonoids and anthraquinones.

Five kinds of chemical constituents including flavanoids, steroids, carbohydrates, glycosides and
alkaloids were isolated from the stem and bark extract of Tinospora cordifolia. Ensete superbum contains
tannins, saponins, alkaloids, steroids, phlobatannins, carbohydrate and glycosides in their seed. Tannins,
saponins, alkaloids, steroids, carbohydrate, glycosides and flavonoids were identified from the leaves of
Coccinia grandis. Extract from the stem and bark of Apama siliquosa Lam. shows the presence of
phytosterols, carbohydrate and alkaloids.

The experiment to analyse the conversion effect of extract on sugar shows that, Coccinia grandis are
more effective than the other plants. Following the Coccinia grandis, Tinospora cordifolia, Ensete
superbum and Apama siliquosa Lam. shows the effectiveness in decreasing order.

Studies shows that Tinospora cardifolia (willd) stem extract decreases blood glucose level through
glucose metabolism and has an inhibitory effect on adrenaline-induced hyperglycemia (Prince and
Menon, 1999, Singh et al., 2003). According to Rahman et al., (2015), extracts of Coccinia indica wild
reduces blood glucose and glycosylated hemoglobin content. It lowers blood glucose by depressing its
synthesis, depression of glucose 6-phosphatase and fructosel, 6, bisphosphatase and enhancing glucose
oxidation pathway through activation of glucose 6-phosphate dehydrogenase. Tinospora cordifolia and
Coccinia grandis contains a large amount of flavanoids. Flavanoids have the potential to reduce the
glucose content in the blood. Alkaloids exert a wide range of antidiabetic activities through different
mechanisms.

Singh et al., (2003) reported that berberine is isolated from the stems and roots of Tinospora cordifolia
(Willd) Miers is known to have potent hypoglycemic activity. Flavonoids represent a beneficial group of
naturally occurring compounds with hypoglycemic potentials. These are widely distributed in plant
kingdom and exhibit characteristic pharmacological properties.

Anthocyanins, may also prevent T2DM and obesity. Anthocyanins from different sources have been
shown to affect glucose absorption and insulin level, secretion, action and lipid metabolism by in vitro
and in vivo methods. Many in vitro studies suggest that the anthocyanins may decrease the intestinal
absorption of glucose by retarding the release of glucose during digestion. Saponins are bioactive
compounds present naturally in many plants and known to possess potent hypoglycemic activity.

Centre for Info Bio Technology (CIBTech)



Cibtech Journal of Bio-Protocols ISSN: 2319-3840 (Online)
An Open Access, Online International Journal Available at http://www.cibtech.org/cjbp.htm
2016 Vol. 5 (3) September-December, pp.1-19/Mathew et al.

Research Article

All the four plants studied here have a potential for ant diabetes activity. Among them Coccinia grandis
was more effective than the others because it contains tannins, flavonoids, saponins, phytosterol,
glycosides alkaloids and anthocyanins. All these phytochemicals have an ability to reduce the sugar level
in the blood. Tinospora cordifolia lack tannins and Ensete superbum devoid of flavonoids and
anthocyanins, comes second and third respectively. Among the four plants Apama siliquosa Lam. shows
little activity for reducing sugar level.

Screening of four selected medicinal plants clearly reveals that the maximum classes of phytoconstituents
are present in Coccinia grandis extract as compared to other three selected plant extracts. Hence, the
above plant extract could be explored for its highest therapeutic efficacy by pharmaceutical companies in
order to develop safe drugs for various ailments. The other three studied plants are of equal importance
due to the presence of most of the tested major phytoconstituents. Since these plants have been used in the
treatment of different ailments, the medicinal roles of these plants could be related to such identified
bioactive compounds. The quantitative analysis of these phytocompounds will be an interesting area for
further study. Efforts should be geared up to exploit the biomedical applications of these screened plants
due to the presence of certain class of phytocompounds for their full utilization.

Conclusion

The present study was conducted to investigate the use of traditional medicinal plants in treatment by the
people of a tribal community, Mannans, in Idukki district of Kerala state. It was observed that several
traditional medicinal plants were used by the local people for the treatment of diabetes. The plant parts
such as seed, leaves, stem and bark were used by the local people. The plant materials prepared as
decoction, infusion, aqueous extracts in milk or honey were used for the treatment of diabetes. The plants
that are being used by the local people of the study area have been isolated from plants for the treatment
of diabetes. The efficacy of these ethnomedicinal plants needs to be subjected to pharmacological
validation. Ethnobotanical survey is most useful for scientists, research scholars and scientific companies
for further studies on isolation and identification of active compounds that can be formulated into
antidiabetic drugs.
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