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INTRODUCTION:
The naturopathic treatment for diseases has been explored extensively 
since ancient times and gaining momentum in the present scenario. 
Indian ora accounts for about 45,000 plant species out of which 

1several thousands have pharmacological signicance . Plants are a 
great concern for drug discovery exploration and a major source of our 
modern medicine. About 25% of modern medicines are derived from a 
plant source and merely 5-15% of plants have been investigated for 

2their medicinal use . Nowadays, natural plants, herbal medicines, 
phytomedicines and functional foods are extensively studied by 
scientists all over the world which resulted with the lucrative 

3-6 7 ,8therapeutic potentials such as antidiabetic , anticancer , 
9-13 3,14immunomodulating , antiobesity and lipid lowering , anti-

15 16inammatory  and anti-bacterial activities .

Among the potential medicinal plants, Gymnema sylvestre, belongs to 
the family of Apocynaceae and is traditionally used for the treatment of 
various diseases. It is a wild herb found in India, Africa, Australia, and 
China. It is known as Meshashringi, Merasingi, Kavali, Kalikardori, 
Vakundi, Dhuleti, Mardashingi, Podapatri, Adigam, Cherukurinja, 
Sannagerasehambu, Chigengteng or Australian Cowplant, 

17Waldschlinge in German, Periploca of the woods in English . This 
plant is also recognized as 'Gurmur' due to having sugar lowering 

18property . G. sylvestre was considered as one of the major botanicals 
to treat diabetes in the Ayurvedic system of medicine and also is 

19included in Indian Pharmacopoeia as an anti-diabetic plant . As it is 
useful against major diseases such as cardiovascular diseases, asthma, 
cancer, diabetes and obesity, different formulation of this plant is found 
in a number of preparations such as tea bags, health tablets, and food 
supplements. In various studies, G. sylvestre is reported to be effective 
against arthritis, diuretic, anemia, osteoporosis, hypercholesterolemia, 
cardiopathy, asthma, constipation, microbial infections, indigestion, 

18and as an antiinammatory agent . 

Though Madhunashini (Gymnema sylvestre) has been proven valuable 
through its numerous useful properties, not many studies especially 
clinical studies on this plant are available. Therefore, in this review 

article we aim to narrate the clinical evidences on therapeutic 
potentials of G. sylvestre and future perspectives of Gymnema 
sylvestre potential as medicinal plant. 

TRADITIONAL PERSPECTIVES:
G. sylvestre is mentioned in Shushruta, an ancient book on medicine as 

20a remedy for glycosuria and urinary disorder . It is a therapeutic herb 
having multiple potentials as mentioned in folk medicine, Ayurveda, 

17and Homeopathic systems of medicine . Traditionally, it has been used 
to treat diabetes, malaria and snake bites as well as to treat diseases 

19,21caused by phlegm and piles in the Ayurvedic system of medicine . In 
Ayurveda, the plant is prescribed for the treatment of dyspepsia, 
constipation, jaundice, hemorrhoids, renal and vesicle calculi, 

22-25cardiopathy, asthma, bronchitis, amenorrhea, and leucoderma , 
Furthermore, different parts of the plant such as the roots, stem, and 
leaves have been used as cardiotonic, digestive, diuretic, laxative, 
stimulant, stomachic and uterine tonic in traditional medicine 

25systems . Various parts of this plant are used by different tribes in India 
such as the Sahariya tribe of Madhya Pradesh, Junglee Irulas of Nilgiri 
hills, Kol tribe of Chhattisgarh and the Nayaks of Karnataka to treat 
mainly asthma, eye and gastric problems, parkinsonism, urinary 

24,26,27problems and diabetes .  

TAXONOMY:
G. sylvestre R. Br. is a perennial, woody climber belonging to family 

28Asclepiadaceae or the “milk weed” family . The genus is classied 
into 40 species, some of which like G. sylvestre, G. montanum, G. 

29-31yunnanense and G. inodorum have medicinal properties (Table 1) . 
The plant is found in tropical and subtropical regions, well distributed 
in parts of central and southern India and in the southern part of China, 

19tropical Africa, Malaysia and Sri Lanka . G. sylvestre is slow growing 
herb, found ideally in tropical and subtropical humid climate and 
common in hills of evergreen forests. It is a climber and generally 
requires support for growth. The seeds are sown in the months of 
November-December and harvested from September to February. The 
propagation through seed germination is difcult due to low viability 
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ABSTRACT
The naturopathic treatment for diseases has been explored extensively since ancient times and gaining momentum in the present scenario. 
Gymnema sylvestre is a plant included in Apocynaceae family and is located in many regions of Asia, Africa and Australia. This plant is widely used 
as a traditional therapy for different purposes. It is known to have blood glucose lowering potential, hence it is widely used in traditional and 
Ayurvedic systems of medicine. Although, G. sylvestre has been proven valuable through its numerous useful properties, not many studies 
especially clinical studies on this plant are available. Therefore, in this book chapter we narrated the clinical evidences on therapeutic potentials of 
G. sylvestre and future perspectives of G. sylvestre potentials as medicinal plant. Clinical studies reported in the literature evidenced that G. 
sylvestre constitutes mainly saponins, avonol, glycosides, gymnemanol, gurmarin etc... and these phytochemicals are responsible for 
pharmacological activites such as anti-diabetic, anti-oxidative, anti-metastatic, anti-inammatory, lipid-lowering and several other properties. The 
taste of G. sylvestre suppresses the ability to detect sweet tastes. It has an important place among such antidiabetic medicinal herbs. It has shown 
experimental or clinical anti-diabetic activity and it boosts human insulin level. Hence, it can be chosen as a source for the development of 
industrial products for treatment of diabetes mellitus. Future perspectives of G. sylvestre mainly includes: a modern effective and safe drug 
development could be recommended after extensive investigation of its pharmacodynamics, kinetics, proper standardization and clinical trials on 
this herb and its products including standardization of various parts and drug development program using G. sylvestre compounds for their better 
economic and therapeutic utilization and Information about genes which code for economically viable traits or pharmacologically important 
bioactive molecules holds great prospects in crop engineering and exploitable for medicinally important plant like G. sylvestre plant.
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of the seeds; therefore, the alternative has been root cuttings which are 
32generally planted in the months of June and July . Terminal cuttings 

with three of four nodes have also been used as for vegetative 
33propagation and usually planted in the month of February-March . 

The leaves are opposite, usually elliptic or ovate (1.25–2.0 inch × 
0.5–1.25 inch), inorescence is lateral umbel in cymes; follicles are 
terete and lanceolate, up to 3 inches in height. Corolla is pale yellow in 
colour, valvate, campanulate with single corona with 5 eshy scales. 
The calyx-lobes are long, ovate, obtuse and pubescent. Carpels-2, 
unilocular, ovules locules may be present, anther connective produced 

27,34into a membranous tip (Figure 1) .

Table 1: Taxonomy of Gymnema sylvestre

Figure 1: Gymnema sylvestre plant 

PHARMACOLOGICAL POTENTIALS:
G. sylvestre is one of the indispensable medicinal plants used in 
Ayurvedic system of medicine for the treatment of diverse diseases 
(Figure 2) and are well known for their sweet taste suppressing activity 
and are used for the treatment of diabetes mellitus. It is used in food 
additives against obesity. Authors group previously described some 
medicinal plants and biological entities (macrofungus) as golden gift 

35-37for human kind . In continuation, G. sylvestre has been the subject of 
extensive phytochemical and bioactive investigations due to its 
importance in traditional folk and Ayurvedic system of medicine.

Figure 2: Pharmacological activities of Gymnema sylvestre
Adapter from Khan et al 2019

Antidiabetic Activity:
The most widely known effect of G. sylvestre is antidiabetic activity. 
Ethanol extract of this plant is reported to reduce glucose level by 46% 
where the water extract reduced glucose level by 26% and methanol 

38-42extract by 12% . In dexamethasone-induced insulin resistance rats, 
aqueous extract of this plant was found to be improving the altered 

43glucose, insulin and lipid prole . Administration of this plant in a 
diabetic animal model resulted in reductions in the blood levels of 
insulin, protein, triglycerides, cholesterol and glucose, as well as a 
reduction in body weight and was found to improve liver 

44histopathology . In another study where alloxan-induced diabetic rats 
were used, this plant extract signicantly (p < 0.05) reduced fasting 
blood glucose level, total cholesterol, serum triglycerides and increase 
HDL-cholesterol level and is also described to signicantly alter 
(p<0.05) the elevated level of urea, uric acid and creatinine levels in 

45,46diabetic rats to nearly normal levels . 

Gymnema sylvestre reduced the level of blood glucose levels after both 
acute and chronic administration of methanolic extract of this plant on 

47Wister rats . In the case of Streptozotocin-induced diabetic rats, it has 
been shown that treatment using this plant signicantly (p<0.05) 
decreased the elevated blood glucose, ALT, AST, triglycerides, total 
cholesterol, LDL-cholesterol and malondialdehyde and signicantly 
(p < 0.05) increased insulin, HDL-cholesterol and erythrocyte 
superoxide dismutase levels in diabetic rats and also is capable of 

48-51regenerating insulin producing β-cells . Gymnemic acids (a type of 
triterpene saponins compounds) are the class of active constituents 
isolated form Gymnema sylvestre. It was found that gymnemic acid IV 
given at a dose of 3.4/13.4 mg/kg administered for 6 hours decreased 
blood glucose levels by 14.0–60.0% as compared to glibenclamide. 
Also, gymnemic acid IV increased plasma insulin levels in STZ 

52diabetic mice when administered at a concentration of 13.4 mg/kg . In 
a study, oral administration of small concentrations (0.2 g/kg) of this 
plant produced a reduction in the elevated levels of blood sugar 

53induced by sucrose . However, Galletto et al. (2004) also informed an 
absence of anti-diabetic activity of G. sylvestre in an alloxan treated 

54animal model . 

Shanmugasundaram et al investigated that patients received 200 mg 
Gymnema powder twice daily in addition to their usual doses of 
insulin, mean glycosylated hemoglobin (HbA 1c) decreased 
signicantly from baseline (12.8 to 9.5%) at 6 months in a controlled 

55trial of patients with type 1 diabetes . Mozersky reported that 22 
patients were given G. sylvestre extract along with their oral 
hypoglycemic drugs. All patients demonstrated improved blood sugar 
control. Twenty-one out of the twenty-two were able to reduce their 
oral hypoglycemic drug dosage considerably and ve patients were 
able to discontinue their oral medication and maintain blood sugar 

56control with the extract alone . 

Mechanism of Action:
Several possible mechanisms have been proposed to explain the 
antidiabetic activity of G. sylvestre (Figure 3). Gymnemic acids can 
prevent absorption of sugar molecules by the intestine, which leads to a 

18reduction in blood sugar levels . One of the constituents of G. sylvestre 
57is gymnemic acid which is a mixture of saponins . The atomic 

arrangement of gymnemic acid molecules is similar to that of glucose 
molecules and it blocks the receptor site for sugar in the intestines, 

58preventing the absorption of sugar which reduces blood sugar level . 
Rapid screening by Afnity Ultraltration-HPLC-MS shows that it 

59contains α-glucosidase inhibitors . 

It is reported to increase the activity of enzymes which are insulin 
dependent  including hexokinase,  glycogen synthetase , 
glyceraldehydes 3-phosphate dehydrogenase, and glucose 6-
phosphate dehydrogenase and to decrease the activity of insulin-
independent enzymes such as glycogen phosphorylase, gluconeogenic 
enzymes, glucose 6-phosphatase, fructose 1,6- diphosphatase and 
sorbitol dehydrogenase, which also increases phosphorylase activity. 
G. sylvestre was also found to increase the secretion of insulin and the 
possible role in regenerating insulin as well as β-cell was 

48,55,60suggested . In a study, methanol extract of this plant showed 
increased effect on β-cell regeneration and was extrapolated that this 
plant might be able to completely recover pancreatic-cells function and 

61thus treating type I diabetes . 
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Kingdom  Plantae 
Sub kingdom  Tracheobionta
Super division  Spermatophyta
Division  Magnoliophyta
Class  Magnoliopsida
Subclass  Rosidae
Order Gentianales
Family Apocynaceae
Subfamily Asclepiadaceae
Genus Gymnema 

1Species Gymnema sylvestre (Retz.) R.Br. ex Sm  



Figure 3: Possible mechanism of action of antidiabetic activity of 
Gymnema sylvestre
Adapter from Khan et al 2019

Anticancer and Cytotoxic Activity:
Many plant-derived saponins, namely, ginsenosides, soyasaponins, 
and saikosaponins have been found to exhibit signicant anticancer 
activity. Anticancer potential of gymnemagenol on HeLa cancer cell 

62lines in in-vitro conditions, was determined . The cytotoxic activity of 
the saponins was tested by MTT cell proliferation assay. Different 
concentrations of gymnemagenol (5, 15, 25, and 50 µg/mL) were taken 
and plates were incubated for 48 hours. The IC  value was found to be 50

37 µg/mL for gymnemagenol and after 96 hours, the extract at a 
concentration of 50 µg/mL showed good cytotoxic activity on 73 % on 
HeLa cells. The isolated bioactive constituent, gymnemagenol was 
found to show a high degree of inhibition to the proliferation of HeLa 
cancer cell line. Further, these saponins were not toxic to the growth of 

63normal cells under in-vitro conditions . With the rising percentage of 
cancer in people, the herbal formulation is a prospective medication in 
cancer therapy.

Hypolipidaemic Activity:
G. sylvestre leaf extract was observed to possess very potent 
hypolipidaemic activity. In a study, G. sylvestre leaf extract was 
administered to Wister female rats. These rats were introduced to 
hyperlipidemia by high-fat diet. It was detected that this extract 
signicantly lowered the level of cholesterol (p<0.01), low-density 
lipoprotein (LDL) (p<0.01) and triglyceride (p<0.01) as well as 
increased the level of high density lipoprotein (HDL) (p<0.001) 

64effectively . Furthermore, hydro-alcoholic leaf extract of G. sylvestre 
was also observed to have lipid-lowering potential. In this study, rats 
were given high cholesterol for seven days and a higher level of 
cholesterol, triglyceride, LDL and a lower level of HDL was observed. 
After seven days, these rats were treated with G. sylvestre extract and it 
was reported to lower the elevated cholesterol, triglyceride, LDL level 
and increase the HDL level. It was suggested that this plant renders 
lipid lowering potential due to the presence of acidic constituents such 

47,65as avonoids, saponins, tannins etc…  Similarly, in several other 
studies, it was reported to reduce triglyceride, cholesterol, very low 
density lipoprotein (VLDL) and lowdensity lipoprotein (LDL) in 

66,67diabetic rats .

Antimicrobial Activity:
The antibiotic and antimicrobial activity of different extracts of G. 
sylvestre was determined against a number of pathogens, namely, S. 
aureus, E. coli, and B. subtilis while no activity was observed against 
gram-negative bacteria. G. sylvestre leaf extracts showed good 
prospects as an antibiotic herbal remedy was effective as herbal 

68formulation for the treatment of microbe's related infections . 
Bhuvaneswari et al demonstrated that the methanolic extracts of G. 
sylvestre were assessed for antimicrobial activity of aerial and root 
parts separately. The result exhibited that the methanol extracts in 
acidic range have good activity towards all the pathogens showing its 

69broad spectrum nature . In another study reported by Satdive et al the 
antimicrobial effect of ethanolic extract of G. sylvestre against B. 
pumilus, B. subtilis, P. aeruginosa and S. aureus showed promising 

70antimicrobial effect . It can be inferred from the studies that the 
methanolic and ethanolic leaf extract of G. sylvestre possesses 
considerable antibiotic and antimicrobial activity.

Antioxidant Activity:
Ethanol extract of this plant revealed signicant (p<0.05) 1,1-
diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity and 

71showed better antioxidant potential than A. bilimbi and C. frutescent . 

Anti-oxidant activity of G. sylvestre against DPPH was also observed 
72in an investigation by Rupanar et al . This plant was found to have 

better DPPH radical scavenging than butylated hydroxyl toluene 
(BHT) and in another study it was also found to reduce LDL 

72,73oxidation . Recently, in another study, hydroxyl free radical 
scavenging activity and signicant antioxidative potential of this plant 
against DPPH was reported where DPPH inhibition was at the level of 

7487.3% and hydroxyl free radical inhibition was 59.8% . It was also 
found to have signicant radical scavenging activity against ferric 
(p<0.05), super oxide (p<0.05) and also against hydrogen peroxide (p 

75< 0.05) . G. sylvestre showed antioxidant activity in several conditions 
such as against high fat diets, hydrogen peroxide, nitric oxide and 

76-79superoxide radically induced oxidative stress in rats .

Anti-inflammatory Activity:
In the Ayurvedic system of medicine, the leaf of G. sylvestre has been 
widely used and is considered as bitter, acrid, thermogenic, digestive, 

79liver tonic, anodyne and anti-inammatory . The bioactive 
constituents in G. sylvestre known as tannins and saponins are 

80responsible for the anti-inammatory activity of the plant . In the 
study, carrageenin induced paw oedema and cotton pellet induced 
granuloma rats were taken and the aqueous extract of G. sylvestre leaf 
was investigated for its anti-inammatory activity at the doses of 200, 
300, and 500mg/kg with drug, phenyl butazone as standard. It was 
found that the Gymnema aqueous extract at a concentration of 
300mg/kg signicantly decreased the paw oedema volume by 48.5% 
within 4 hours of administration while the drug phenyl butazone 
decreased the paw oedema volume by 57.6%. Also, the aqueous 
extract at a concentration of 200 and 300 mg/kg exhibited reduction in 

81granuloma when compared with the control group .

Immunomodulatory Activity:
Immunomodulation is referred to as the regulation or control of the 
immunity which involves the enhancement or reduction in the immune 
responses. The body response to a particular condition might be 

82regulated by agent that enhances or suppresses its action . G. sylvestre 
is reported to be an immunostimulatory plant and the leaves possess 

83immunostimulatory effect . The aqueous leaf extract was tested for 
immunostimulatory activities by detecting the movement of 
neutrophils, chemotaxis tests, phagocytosis of killed C. albicans and 
nitro blue tetrazolium assays. Aqueous leaf extract of G. sylvestre 
showed remarkable immunostimulatory activity at 10, 25, 50, 100, and 

841000 µg/mL on human neutrophils under in vitro conditions . 

Methanolic leaf extract of G. sylvestre (MLEGS) showed 
immunosuppressive activity in Swiss Albino mice when it was tested 
by performing hemagglutination antibody (HA) titer, delayed-type 
hypersensitivity (DTH) tests and ow cytometric techniques for the 
estimation of B lymphocytes (CD3 and CD19) and Th2 cytokines (IL-
2, IFN-γ and IL-4). This plant signicantly reduced primary and 
secondary antibody response and DTH response in a dose-related 
manner. At 200 mg/kg body weight, the maximal reductions occurred 
in the production of CD3, CD19, IL-2, IFN-γ and IL-4 at the level of 

8531.59, 32.12, 29.51, 32.45 and 33.53%, respectively . However, it was 
also perceived that G. sylvestre enhances the level of myeloid and 
lymphoid components of the immune system. Methanolic extract of 
this plant signicantly increased (p<0.05) the stimulation of Nitric 
oxide (NO) and Reactive Oxygen Species (ROS) by stimulation of 
macrophage activity and also signicantly (p<0.05) reduced nitro blue 

86tetrazolium . Aqueous extract of G. sylvestre also stimulated the 
phagocytic function of human neutrophils suggesting an 

87immunostimulatory activity . Ethanol extract of this plant was 
observed to improve immunosuppressed condition induced by 
cyclophosphamide in Albino Rats. In this study, the plant extract 
signicantly improved haemagglutination titer, phagocytic activity 
and decreased paw edema (p<0.01, p<0.05 and p<0.05 respectively), 

88when compared with cyclophosphamide treated control . In another 
study, potent immunostimulatory potential of the aqueous extract of 

89this plant was observed .

Antiarthritic Activity:
Aqueous and petroleum extract of G. sylvestre revealed signicant 

90(p<0.01) antiarthritic activity . It was suggested that G. sylvestre may 
have reduced the release of inammatory mediators which is necessary 

90to reduce bone destruction in anti-arthritic condition . In another 
study, ethanolic extract of the root of G. sylvestre reduced carrageenan 
rat paw oedema signicantly (p<0.01) and inhibited 39-75% of 

91histamine induced rat paw oedema . 
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Hepatoprotective Activity:
In an in-vitro investigation, hydro-alcoholic extract of G. sylvestre was 
observed to render anti-hepatotoxic function in a dose-dependent 
manner in isolated rat hepatocytes where hepatotoxicity was induced 
using D-galactosamine. A signicant increase in the level of ASAT, 
ALAT, ALP, total bilirubin and direct bilirubin (p< 0.001) was 

92observed . It was reported to lower urea and creatinine levels after 
acute and chronic administration of methanolic extract of this plant in 

47Wister rats . In a study where methanolic poly herbal preparation 
containing this plant was used, it was observed that the preparation can 
reverse hepatotoxicity in Albino rats induced by parafn and carbon 

93tetrachloride . 

CLINICAL STUDY EVIDENCES:
Apart from various investigations on animal models, different extracts 
of this plant were tested on humans to inspect its therapeutic potential 
on the human body. Clinical investigations on G. sylvestre revealed its 

potential to reduce body weight and glucose levels, triglyceride, LDL-
c, total cholesterol and elevate the amount of insulin and C-peptide 
available in blood. A study conducted on 58 patients with type 2 
diabetes mellitus for 90 days resulted in the reduction of fasting 
(p<0.005) and post prandial blood glucose levels (p<0.001) along with 

94a reduction of triglyceride (p< 0.05) . In another study, where 64 
individuals with type 1 diabetes were treated with Gymnema leaf 
extract for 6 to 30 months resulted with the reduction of plasma 
glucose level, reduced external insulin dose and signicant reduction 

94in HbA1c (p<0.001) . Signicant (p<0.05) reduction in blood glucose 
level was observed in another study where 32 human subjects with 
type-2 diabetes were administered with G. sylvestre leaf powder in 
hard gelatin capsule for 30 days. Reduction in triglyceride, cholesterol 

95and LDL level was also observed in this study . The therapeutic 
potential of G. sylvestre (GS) observed from clinical studies so far 
conducted has been summarized in Table 1.
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Table 1: List of outcomes of clinical studies on Gymnema sylvestre
Preparation of plant 

given
No. of Subjects Duration Therapeutic 

potential
Reference

OSA (Novel high 
molecular weight GS 
preparation)

11 60 days Ÿ Signicant reduction in fasting and 
postprandial blood glucose level (p<0.005 and 
p<0.02 respectively)

Ÿ Signicantly increased level of insulin and C-
peptide in blood (p<0.05 and p<0.001, 
respectively)

Al-Romaiyan et al 
962010

Extract of leaves in 
capsule form

58 human subjects 
with type-2 diabetes

90 days Ÿ Reduction in hyperglycemia and 
hypertriglyceridemia (p < 0.05)

Ÿ Reduced fasting and post-prandial blood 
glucose levels signicantly (p<0.005 and 
p<0.001, respectively)

Ÿ Signicantly increased HbA1c level (p<0.001)
Ÿ Signicantly reduced insulin resistance 

(p<0.05)

94Kumar et al 2010

GS leaf powder in hard 
gelatin capsule

32 human subjects 
with type-2 diabetes

30 days Ÿ Signicantly reduced glucose level (p<0.05)
Ÿ Reduced triglyceride, cholesterol and LDL 

level

95Li et al., 2015

Aqueous GS leaf 
extract

8 healthy 
participants

90 min Ÿ Reduced oral sweet taste sensation 
signicantly (p<0.05)

Ÿ Reduced blood glucose level

97Kashima et al 2017

Ethanol extract of GS 
leaves

22 type 2 diabetic 
patient

18-20 months Ÿ Reduced glucose level signicantly (p<0.001)
Ÿ Elevated serum insulin in both the fasting and 

post-prandial state

98Baskaran et al 1990

Leaf extract of GS 64 individuals with 
type 1 diabetes

6 to 30 months Ÿ HbA1c level was reduced signicantly 
(p<0.001)

Ÿ Reduced glucose level
Ÿ Reduced requirement of Insulin

Shanmugasundaram et 
98al 1990b

G. sylvestre (Swanson 
Premium G. sylvestre 
leaf; Swanson Health 
Products, Fargo, ND, 
USA)

24 diabetic patients 12 weeks Ÿ Reduction in body weight, body mass index 
(BMI) signicantly (p<0.05 and p<0.05, 
respectively)

Ÿ Decreased level of very low-density 
lipoprotein (VLDL) signicantly (p < 0.05)

99Zuniga et al., 2017

Calcium-potassium salt 
of (-)-hydroxycitric 
acid, niacin-bound 
chromium and GS

90 obese subjects 8 weeks Ÿ Reduced weight 100Preuss et al., 2005

Drops of GS “Q” with 
1/4 cup of water

21 people type 2 
diabetes

6 months Ÿ Controlled blood glucose level Kothe and Uppal, 
1011997

Aqueous decoction of 
shade-dried powdered 
leaves of GS

10 healthy and 6 
diabetic adults

10 days Ÿ Reduced blood glucose level 102Khare et al., 1983

CONCLUSIONS:
Medicinal plants served as a platform for ancient Ayurvedic system of 
medicine. In the present scenario, herbal therapeutics are gaining 
momentum in pharmacological applications and as molecular targets 
in the drug development. The emerging trend in rising incidence of 
diseases and associated complications with commercial medications 
poses a serious threat to mankind. Naturopathic treatments offer 
respite from the high cost of expensive drugs as well as in being 
comparatively safe with less side effects. It is estimated that nearly 
80% of population depends on the natural remedies for health care. 
Plants are a valuable source of a number of bioactive compounds like 
alkaloids, quinine, paclitaxel, opium alkaloids, quinine, atropine and 
cardiac glycosides (digitalis, ouabain) to name a few. The rst 
antidiabetic drug, metformin, isolated from Galega ofcinalis, was a 
herbal formulation. Thus, it becomes very important to screen plants 
with pharmacological signicance as a basis for the development of 

newer and more effective therapeutics. 

One of these therapeutically important plants that contain signicant 
biologically important phytochemicals is G. sylvestre. G. sylvestre 
contain signicant biologically important phytochemicals. It 
constitutes saponins, avonol, glycosides, gymnemanol, gurmarin 
etc... These phytochemicals isolated from G. sylvestre can provide 
pharmacological activities such as anti-diabetic, anti-oxidative, anti-
metastatic, anti-inammatory, lipid-lowering and several other 
properties. The taste of Gymnema suppresses the ability to detect 
sweet tastes. It has an important place among such antidiabetic 
medicinal herbs. It has shown experimental or clinical anti-diabetic 
activity and it boosts our insulin level. Since each part of G. sylvestre 
has some medicinal property, it is very much commercially 
exploitable. During the last few decades' considerable progress has 
been achieved regarding its biological activity and medicinal 
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applications. Hence, it can be chosen as a source for the development 
of industrial products for treatment of diabetes mellitus. Medicinal 
value of this herb has become a matter of great signicance particularly 
its antidiabetic action which is reported by several researchers with 
possible mechanism of action.

IMPENDING PERCEPTIONS:
In spite of the good prospects of herbal medicines, G. sylvestre gained 
little importance due to absence of scientic validation. The lack of 
availability of standards for herbal formulations is a major limitation. 
Although, a vast repertoire of plant resources is available but very few 
have experimentally validated and scientically approved as 
medications for the treatment of diseases. Furthermore, many 
unauthorized preparations of this plant are found in the local market. 
People are using this plant as a cheap substitution for their anti-diabetic 
medicine without any knowledge of what part of the plant to be used 
which results in unnecessary destruction the whole plant. Thus, this 
plant is being wasted without being used up to their maximum 
potential. In order to prevent the waste of this plant, legal production of 
medicinal preparation from the plant should be ensured and 
sustainable use of this plant should be closely monitored. In addition to 
these, people should be also made aware of the proper use of the plant 
so that they can get maximum benet from this plant.

A modern effective and safe drug can be developed after extensive 
investigation of its pharmacodynamics, kinetics, proper 
standardization and clinical trials. An extensive research should be 
undertaken on this herb and its products including standardization of 
various parts and subparts and drug development program using G. 
sylvestre compounds for their better economic and therapeutic 
utilization. Further research is needed to establish content and 
bioactivity of the many compounds present, their mode of actions and 
the effect of preparation and consumption differences on their 
medicinal activity.

One major factor that comes into play is that many medicinal plants of 
commercial importance face threat of extinction due to increase in 
demand and destruction of their habitats due to urbanization and 
industrialization. The prime initiative should focus on the cultivation 
and conservation of medicinal plants with pharmacological 
importance. Although, the herb has immense prospects in drug 
development, but it faces threat of extinction due to continuous 
deforestation and absence of established lines or varieties. The in-vitro 
propagation of plants, in plant tissue culture offers a promising 
alternative for the production of valuable secondary metabolite. G. 
sylvestre, being a valuable medicinal plant and source of bioactive 
substances, needs to be propagated and conserved. In-vitro 
propagation of plants with high bioactive content and cell culture 
technologies for large-scale production of such secondary metabolites 
with medicinal signicance will be highly prospective and will 
provide new dimensions to this area of research.

The whole genome sequencing projects and functional elucidation of 
pathway genes have made signicant contributions in deciphering the 
biological role and properties of biomolecules. With the functional 
characterization of genes, their relevance in the plant and functional 
role in the bioactivity of phytomolecules are being established. 
Information about such genes which code for economically viable 
traits or pharmacologically important bioactive molecules holds great 
prospects in crop engineering. The development of genetic 
transformation systems will provide an edge in the propagation and 
maintenance of such pharmacologically important plant having 
applications in drug discovery and development.
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