
  

Plant Science Today, ISSN 2348-1900 (online) 

 OPEN ACCESS 

 

ARTICLE HISTORY 

Received: 23 July 2022 
Accepted: 08 January 2023 

Available online 
Version 1.0 : 11 June 2023 

 

 

 

 

Additional information 

Peer review: Publisher thanks Sectional Editor 
and the other anonymous reviewers for their 
contribution to the peer review of this work. 
 

Reprints & permissions information is avail-
able at https://horizonepublishing.com/
journals/index.php/PST/open_access_policy 
 

Publisher’s Note: Horizon e-Publishing 
Group remains neutral with regard to jurisdic-
tional claims in published maps and institu-
tional affiliations. 
 

Indexing: Plant Science Today, published by 
Horizon e-Publishing Group, is covered by 
Scopus, Web of Science, BIOSIS Previews, 
Clarivate Analytics, NAAS, UGC Care, etc 
See https://horizonepublishing.com/journals/
index.php/PST/indexing_abstracting 
 

Copyright: © The Author(s). This is an open-
access article distributed under the terms of 
the Creative Commons Attribution License, 
which permits unrestricted use, distribution 
and reproduction in any medium, provided 
the original author and source are credited 
(https://creativecommons.org/licenses/
by/4.0/) 
 

 

CITE THIS ARTICLE 

Mazumder A, Sanjana, Pentela B, Gupta V , 
Phytotherapy for diabetes: An overview of 
Indian traditional plants with saponins as a 
phytoconstituent. Plant Science Today (Early 
Access). https://doi.org/10.14719/pst.2021 

Abstract  

The present article consists of the basic knowledge about diabetes with its 

classification as Type 1, Type 2, gestational diabetes as well as other types 

of diabetes mellitus (DM). Diabetes mellitus is a long-term metabolic disor-

der defined by increased blood glucose levels. Insulin secretion and action 

are defective in diabetic patients. Diabetes leads to irreversible damage and 

failure of many organs because of chronic hyperglycemia. They have a com-

plex etiology that arises when the equilibrium of offensive and protective 

components is altered. The limited effectiveness and severe adverse effects 

of the currently available medications make treatment extremely difficult. 

In experimental models of anti-diabetic preparations, natural items such as 

herbal plants and their extracted components have been frequently used. 

Saponins, a glycosidic molecule, is proven to have therapeutic potential and 

they are used as an alternative treatment for insulin in diabetic patients. 

Saponin-induced dyslipidemia will aid diabetic people in lowering their risk 

of cardiovascular disease and atherosclerosis. This review aims to explain 

the antidiabetic function of saponins as well as its potential in the manage-

ment of diabetes  
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Introduction  

Diabetes mellitus is a metabolic disorder and it affects carbohydrates, fats, 
and proteins in the body. Diabetes is characterized by a defective or insuffi-

cient insulin secretory response, leading to reduced glucose tolerance, ina-

bility of the body to make use of carbohydrate (glucose) and hyperglycemia 

(1). Diabetes mellitus is the most common type of endocrine disease, and it 

happens due to shortage of insulin (2).According to International Diabetes 

Federation (IDF), the overall country's population (age category of 20–79 

years) living with diabetes is 463 million as of 2019, and it may rise to 578 

million by the year 2030 (3). Diabetes kills one person every 6 seconds, 

which is more than the combined death rates of tuberculosis (1.5 million), 

HIV (1.5 million), and malaria (0.6 million) (4–6). The pancreas makes both 

glucose and insulin hormones. The β-cell secretes insulin and α-cell   se-

cretes glucagon hormone. Both are present in the islets of Langerhans. 

 The insulin decreases blood sugar levels and prevents the transpor-

tation of glucose inside the liver, muscles, and fatty tissue which also inhib-

its gluconeogenesis. By generating glucagon, α-cell plays a crucial part in 

blood glucose regulation and enhances blood sugar levels accelerating gly-
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cogenolysis. Red cells, as well as neural tissue, do not re-

quire insulin for utilization of glucose, while α-cells play an 

important part in regulation of blood sugar levels includ-

ing glucagon production. If blood sugar level   increases, 

the enzymes phosphorylase kinase and glycogen phos-

phorylase breaks down glycogen into glucose-1-

phosphate and glucose (7, 8). 

Causes of Diabetes Mellitus    

ß-cell glucose-receptor irregularities lead to a reaction to 

increased glucose concentrations or relative ß-cell reduc-

tion (9). The effects of diabetes on the metabolism of neu-

rons are the basic premise of microvascular illness that 

leads to neural hypoxia (10). 

 Insulin sensitivity in peripheral tissues is decreased 

as an outcome of a reduction in the different types of insu-

lin receptors and insulin receptor 'down-regulation’. So 

majority of individuals are suffering from hypersensitive-

ness and hyperinsulinemia, but sugar level in the blood is 

normal. They also have dyslipidemia, abdominal   obesity, 

hyperuricemia and abdominal obesity. As an output, there 

is relative insulin resistance, especially in the hepatic, fat, 

and muscles. Hyperinsulinemia has been  connected to the 

generation of angiopathy (11). 

 Obesity and excess hyperglycemia hormone 

(glucagon) create insufficiency of relative insulin, the   ß-

cells fall behind. Two models are established in the metab-

olism of nitric oxide, as an outcome of changed perineural 

blood circulation and nerve injury (9). 

 Various uncommon kinds of hyperglycemia include 
"Maturity Diabetic Onset of the Young" (MODY), other en-

docrine illnesses, gestational diabetes mellitus, pancre-

atectomy and those that are caused by genetic flaws (type 

3) (GDM) (11). 

 Diabetes mellitus can be brought on by an imbal-

ance of certain receptors eg., glucagon-like peptide-1 (GLP

-1) receptor, (30 or -31 amino acid peptide hormone), Pe-

roxisomes Proliferator Activated Receptor (PPAR), gloxa-

zone reverse insulin resistance,beta-3 adrenergic receptor 

(ADRB3),and enzymes such as Dipeptidyl peptidase-4 (DPP

-4) glycosidase and others (11). 

Classification of Diabetes Mellitus    

Diabetes mellitus was introduced by World Health Organi-

zation in 1980 and as per the classification system, 4 types 

of diabetes mellitus are established: Type 1, Type 2, gesta-

tional diabetes, and "other types" (WHO Expert Committee 

1999). In 1991, the International Nomenclature of Diseases 

(IND) was revised (13). As an output, diabetes mellitus is 

categorized as follows- 

Insulin Dependent Diabetes Mellitus: IDDM (Type1)  

Insulin dependent diabetes mellitus (IDDM) is called as 

Type1diabetes andalso as autoimmune diabetes. Along 

with genetic factors, non-genetic factors also play a major 

role in the expression of the type 1 diabetes (12). Other 

immunological disease conditions that the person may 

seek include Hashimoto’s thyroiditis, Graves’ disease and 

Addison’s disease (13). Type I diabetes affects both men 

and women. Its onset is usually abrupt, and it has the po-

tential to be lethal (7). Acid decarboxylase, anti-glutamic 

islet cells, or insulin antibodies are commonly present in 

Type1 diabetes, indicating autoimmune mechanisms that 

contribute to β-cell death (14). The β-cell breakdown fre-

quency is varied in Type1 diabetes; sometimes it happens 

very quickly in some people while taking a very long time 

in others (15). As the pancreatic β-cells are killed, there will 

be a big shortage or insufficient secretion of insulin. The 

treatment necessitates insulin shots (7). When overnight 

diabetic glucose is first discovered, immunological  mark-

ers damage, such as Glutamic Acid Decarboxylase auto 

antibodies (GAD) and islet cell auto antibodies are found in 

85-90 percent of people having insulin-dependent diabe-

tes mellitus (type 1) (15). An automatic process of the im-

mune system that involves auto antibodies that damage β-

islet cells exist in most people , the exact cause of which is 

unknown (7). 

Non-Insulin Dependent Diabetes Mellitus: NIDDM 

(Type2)   

A progressive insulin secretary breakdown is the setting of 

insulin sensitivity (16). Insulin sensitivity is more frequent 

in various individuals suffering from type-2 diabetes (17). 

Both kinds of diabetes have chronic problems in the eyes, 

nerves, kidneys, and blood vessels. All of these are the 

most prominent causes of morbidity and mortality (1). 

 Obesity, sedentary way of life, increasing age 

(affects middle-aged and old persons) and hereditary fac-

tors, all these are predisposing factors, and such  patients 

are at an elevated possibility of getting into macro and 

microvascular problems (18, 19). 

Gestational Diabetes Mellitus: GDM    

GDM stands for gestational diabetes mellitus, which is a 

type of glucose intolerance that occurs during pregnancy 

(2). GDM is a disease in which women develop diabetes 

mellitus during pregnancy or find undetected asympto-

matic type-2 diabetes mellitus during pregnancy (20). GDM 

can occur during infertility and be cured after delivery. 

Children born to mothers with GDM are more prone to ac-

quire overweight as well astype-2 diabetes mellitus in life, 

a situation linked to complications of intrauterine-

hyperglycemia (21). 

Other Specific Type    

This type of diabetes is caused by mutations on chromo-
some 12. It is also known as a β-cell genetic disorder. 

These kinds of diabetes mellitus are often marked by the 

beginning of hyperglycemia at a young age. People with 

diseases of the exocrine pancreas; people with pancreatic 

dysfunction caused by medicines, chemicals or viruses and 

caused by other endocrinopathies (acromegaly) are exam-

ple to this (20). Some medicines used in AIDS treatment or 

in collaboration with organ transplantation also can cause 

this type of diabetes. In some families, genetic anomalies 

that lead to the failure to transform proinsulin into insulin 

has been found, and this can be transmitted to the next 

generation in a dominant autosomal pattern (22). 

Management of Diabetes Mellitus    

Studying diabetes pathophysiology is critical for effective 
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therapy. Glycaemic control is defined as a blood glucose 

level during bedtime which is between 100 to 140 mg/dL 

(5.6 to 7.8 mmol/L) a pre-prandial blood glucose level of 80 

to 120 mg/dL (4.4 to 6.7 mmol/L), and an HbA1c level of 

less than 7% are all required as per American Diabetes As-

sociation (23–25). 

 Physical activity, a healthy diet, and weight man-
agement are at the heart of every diabetes mellitus treat-

ment plan (26). Such activities and exercise programs not 

only decrease blood glucose levels but also reduce the risk 

of various cardiovascular diseases and aid weight loss. 

Moreover, because most patients are unable to live a 

healthy lifestyle (27), they must rely on both traditional 

and modern medicines to reduce glucose levels in the 

blood by interfering with β-cells to release maximum insu-

lin from the pancreatic islet, raising the level of   glucose by 

inhibiting the action of hormones, increasing the sensitivi-

ty of the insulin receptor sites, inhibiting the hydrolysis of 

glycogen in the liver and enhancing the usage of glucose in 

organs and tissue (28, 29). 

 There are currently six primary classes of contem-

porary pharmaceuticals used worldwide to regulate  glu-

cose levels in the blood, as well as two classes of injections 

(26). Thiazolidinediones (glitazones), biguanides 

(metformin), sulfonylurea’s, meglitinides (glinides), DPP-4 

inhibitors, and alpha-glucosidase inhibitors are some of 

the names of the tablets commonly used (30–33). The 

mechanisms of action of these medications have been 

published. Most modern pharmaceuticals have several 

side effects and unfavourable consequences, which may 

result in major medical complications during administra-

tion. Metformin is a biguanide drug that enhances insulin 

sensitivity by preventing glucose molecules forming in the 

liver. Metformin, on the other hand, has several major side 

effects, including nausea, dyspepsia, and diarrhoea in its 

first condition. Metformin should be avoided if you have 

substantially impaired renal function, severe liver disease, 

decompensated heart failure, or other serious medical 

conditions. Thiazolidinediones have been proven to in-

crease the sensitivity of insulin, decrease insulin re-

sistance, and lower cardiovascular risks in people with 

diabetes. Fluid retention and weight-gain are the most 

prevalent negative effects of thiazolidinediones, which can 

lead to peripheral edema and heart failure (citation need-

ed). The individual with similar conditions like heart failure 

and serious liver problems were advised against using the 

medications. Heart attacks and cardiovascular issues have 

been related to Rosiglitazone (30). 

 The classifications of anti-diabetic drugs are ex-

plained in Fig. 1 with their mechanism of action. 

Traditional remedies, in addition to contemporary medica-

tion, have long been utilized and serve as an alternative 

method of treating diabetes (34–42). As per WHO, roughly 

75–85 percent of people in the world believes in herbal or 

plant-based traditional systems of medicine, primarily in 

poor countries with rich biodiversity and plant wealth (43). 

Traditional medicines are more culturally acceptable and 

they have fewer adverse effects than allopathic medicine. 

Plant based medicines are often the first choice of treat-

ment for primary healthcare in impoverished nations. Me-

dicinal plants have been used as antidiabetic medicines in 

general and specifically against hyper-lipidemic condi-

tions. Even though the literature contains over 400 plant 

species with hypoglycaemic activity (44), studying new 

anti-diabetic formulations from natural plants remains 

appealing because they are safe and the phytochemicals 

are having alternative effects on diabetes. The phytochem-

icals with therapeutic properties include bio-active  com-

Fig. 1. Classification of anti-diabetic drugs.  
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ponents with anti-diabetic properties such as saponins, 

flavonoids, alkaloids, phenolics, terpenoids and various 

others (45–47). 

 Amphiphilic glycosides are saponins that are pro-

duced by a variety of plant species, with a high molecular 

weight and a sugar moiety linked to a steroid or triterpe-

noid. Saponins (triterpene glycosides) have been a great 

attraction for researchers due to their diverse biological 

actions that include hepatoprotective, anti-cancer, anti-

bacterial and anti-inflammatory properties. Saponins are 

abundant in various plants but reported only from a very 

few in animal kingdom that include certain marine groups 

such as sea-cucumbers, starfishes and sponges (48, 49).

(Fig. 2) 

Triterpene glycosides are interesting phytochemicals  be-
cause of their potential for developing into new anti-

diabetic drugs (50, 51). As an outcome, the objective of this 

review article is to present the known data about saponins 

that are extracted from medicinal plants and marine  ani-

mals, which are having anti-diabetic properties. It is ex-

pected that the material provided will inform readers 

about saponins' anti-diabetic properties and encourage 

more study into these substances. 

Plants with saponins having anti-diabetic activity   

AstragalosideIV( AS- IV)    

Astragaloside IV (AS- IV) found in the herb Astragalus mem-

branaceus (Fisch.) Bge. is a molecular saponin which is 

frequently utilized in Chinese traditional medicine. Recent 

research has revealed that the molecule has anti-

hypertensive, anti-diabetic, anti-inflammatory and cardiac 

protective characteristics (52). Astragalus membranaceus 

has a wide area of biological actions because of its high 

concentration of anti-diabetic substances including  sapo-

nins (53). In a rat Streptozotocin (STZ)-induced diabetic 

nephropathy model, Wang et al., intended to explore as to 

how ASIV altered the endoplasmic reticulum (ER) stress 

indicators expression (53). After overnight fast, healthy 1-

month male Sprague–Dawley rats (150–200 g) were given 

40 mg/kg body weight Streptozotocin (STZ) dissolved in 

citrate buffer (pH 4.6) intraperitoneally for five days. Fol-

lowing STZ induction for two weeks, ASIV (10 mg/kg/day) 

was given two times a day via oral gavage for eight weeks. 

They claimed that ASIV can reduce structural and function-

al defects in the STZ-induced rat model of diabetic 

nephropathy (DN), with reno-protective action mediated 

by endoplasmic reticulum stress reduction (53). 

Berberis vulgaris    

Berberis vulgaris L. also called barberry, is a member of the 

Berberidaceae family. Berberis is a genus with 190 species 

of prickly deciduous evergreen shrubs with yellow flowers 

and yellow wood. Saponins, alkaloids, tannins, sterols, 

and anthraquinones were found in the extracts investigat-

ed by phytochemical analyses (54). Meliani looked into the 

role of saponin, which was isolated from Berberis vulgaris 

root bark (54). The extract of saponin (25 mg/kg) treatment 

began after 10 days; the streptozotocin-induced diabetes 

Wistar rats (150-230 g) were injected for the last 21 days. 

The diabetic control group compared with, the diabetic 

group treated with extract of barberry saponin exhibited a 

maximum reduction of 73.1 percent on day 1 and 76.03 

percent on day 21. These findings suggested that the hypo-

glycaemic effect was caused by saponins in the Berberis 

vulgaris L.’s root bark, which stimulate the remaining    (β) 

cells. Extraction of saponin improved lipid profile in addi-

tion to hypoglycaemic action, suggesting that they may be 

useful in the treatment of diabetes (54). 

Bitter gourd (Momordica charantia)    

Momordica charantia L. known in Hindi as karela is a plant 

utilized to heal diabetes-related disorders among indige-

nous cultures in South America, Asia, India, East    Africa, 

East Africa and the Caribbean (55). It gets its nickname 

Bitter gourd from the bitter taste, fruit/vegetable popular 

in many countries. Saponins such as Momordicine-II, 24-

dien-19-al-73-hydroxycucurbita-5 and 23-di-O-

glucopyranoside were isolated from M.charantia. Saponins 

from bitter gourd were used in a variety of clinical trials 

(56, 57).At concentrations of 10 and 25 g/mL, both sub-

stances showed considerable insulin-releasing action in 

MIN6-cells. Charantin isolated from M. charantia acts as a 

hypoglycaemic agent. Charantin is a characteristic cucur-

bitane type triterpenoid having anti-diabetic activities (58). 

Pitiphanpong (59) revealed that charantinis an anti-

diabetic agent that can even substitute medication for 

diabetes. Furthermore, it was discovered that diabetic pa-

tients who consumed fresh bitter gourd juice had reduced 

glucose levels in their blood and improved their reaction 

to an oral glucose load test (60). The main component in 

Momordica charantia is saponin which is found in butanol 

fraction and is linked with antidiabetic activity (61). It 

works by blocking the enzymes that cause blood glucose 

to rise. Disaccharides must be broken down into monosac-

charides (61). Its output is significant for the therapy of 

diabetic individuals with Type-II as well as Type-I diabetes. 

This helps to prevent blood sugar increases after meals. 

Saponin in bitter melon is also shown to induce glycogen 

accumulation in the liver and insulin release in the islets of 

Langerhans (62). Furthermore, the bitter melon saponin 

may be reduced. In erythrocytes and adipocytes, increas-

ing peripheral glucose oxidation,  hepatic glycogen pro-

duction and hepatic gluconeogenesis (61). 

 

Bitter kola (Garcinia kola)    
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Garcinia kola Heckel is a flowering plant belonging to 
Clusiaceae family, naturally found growing in subtropical 

or tropical moist lowland woods (63). There are a variety of 
non-timber forest products of high socio-economic value 
are derived from this plant (64). Smith and Adanlawo 

looked at how bitter kola saponin reduced oxidative stress 
in the tissue of diabetic Wistar albino rats (65). To induce 
diabetes, adult male albino rats (weighing 200 to  250 g) 

were given single intraperitonial injection of alloxan. Three 
days after receiving the injection, the hyperglycaemic rats 
were given saponin derived from the root of bitter kola at 

doses of 100, 200, and 400 mg/kg body weight daily for 7 
days. Saponin has been shown to significantly reduce MDA 
generation and significantly increasing those enzymes that 

scavenge free radicals, such as catalase and superoxide 
dismutase (SOD). Saponin extract is has free radical scav-
enging activity and anti-oxidant activity, making Garcinia 

kola a potentially beneficial source of natural antioxidants 
which can be used for controlling or slowing down the pro-
gression of diabetes (65). 

Cochlospermum vitifolium    

The rusty pubescent tree Cochlospermum vitifolium (Willd.) 
Spreng. belongs to the Bixaceae family and is found in Ma-
harashtra, Western Ghats and Indonesia. The bark and 

leaves of this tree are rich in saponins. It is traditionally 
used in the management of diabetes and as a poultice for 
itching and wound treatment. Padmaja et al., reported 

that saponin extracted from C. vitifolium when adminis-
tered orally at doses of 200, 400, and 600 mg/kg daily 
weight for 1 week caused a substantial drop (P0.05) (200 g 

to 250 g) (66).The extract of saponin lowered glucose levels 
in the blood by 35.98% comparison made to the metfor-
min group after 4 to 8 days of therapy. The saponin ex-

tract's ability to lower the increased level of glucose to 
normal in the blood is important for the liver's recovery to 
normal homeostasis in rats having diabetes. This study 

shows that the anti-diabetic action of saponin from the 
leaves of C. vitifolium is in part due to the generation of 
insulin from the pancreatic cells in existence (66). 

Diosgenin (DSG)    

Diosgeninis a a steroid saponin found in fenugreek seeds 
(Trigonella foenum-graecum L.) and wild yam root tubers 
(Dioscorea villosa L.) (67). Wild yam tubers and fenugreek 

seeds are traditionally used as the preventative or thera-
peutic treatment of cancer, arthritis, diabetes, high choles-
terol, gastro-intestinal issues and inflammation. According 

to data from several traditional medical practices (68). 
Diosgenin, when given orally to pregnant mice   (C57BL/
KsJdb/+ (db/+, heterozygous, 6–8-week-old, 18 g to 22 g) 

cured the gestational diabetes evidenced by the improve-
ments in insulin tolerance, glucose level and increased 
level of liver glucose. Under conditions of gestational dia-

betes, diosgenin lowered TBARS levels, raised GSH levels 
and boosted the activity of antioxidant   enzymes such as 
catalase and superoxide dismutase. Diosgenin could also 

impel aberrant changes in the pregnant mice's lipid pro-
files by inhibiting sterol-controlled binding protein-1, sug-
gesting that lipid profile attenuation may contribute to 

anti-diabetic advantages of diosgenin in gestational diabe-

tes in animals (69). 

Entada phaseoloides    

Entada phaseoloides (L.) Merr. is a species of the family 

Leguminosae found in Southern China. One subgroup of 

China's ethnic people, have been traditionally using the 

seeds of this plant as a medicine for the treatment of ab-

domen discomfort, edema, and diabetes,  according to 

Bencao Gangmu, a material medica dating back to Ming 

dynasty, circa before 600 years (70). Seeds of  Entada 

phaseoloides contain a group of metabolic compounds 

identified as saponins. (70). Zheng et al., tried to explore 

the effect of total saponins extracted from Entada 

phaseoloides in the treatment of rats having type-2 diabe-

tes (70). T2DM rats induced with a low-dose Streptozotocin 

and fat-rich diet were then given various oral dosages of E. 

phaseoloides extract via an intra-gastric tube, every day 

between 12:00 and 02:00 p.m., for 21 days. Sponin from E. 

phaseoloides enhanced the lipid profile as well as lowered 

serum glucose levels. Saponin's hypoglycaemic impact is 

achieved through reducing insulin resistance, preserving 

the islets, and increasing the production of insulin (70). 

Fenugreek    

Fenugreek (Trigonella foenum-graecum L.) is a leguminous 

herb grown widely in India, Pakistan, the Middle East and 

Egypt (71). Fenugreek seeds possess lysine, mucilaginous 

fiber, L-tryptophan-rich protein and other chemicals such 

as sapogenins, saponins, trigonelline and phytic acid 

which are known to be responsible for many of the prede-

termined therapeutic effects of the seeds of fenugreek.'. 

The saponin is suggested to be helping to reduce blood 

sugar levels by inhibiting cholesterol absorption (72). Fen-

ugreek observed a novel alternative treatment for diabetic 

patients. Fenugreek ingestion can lower serum biochemi-

cal indicators such as urea, uric acid, blood glucose, serum 

lipid profile, and creatinine and elicit good result in liver 

function test. Fenugreek seeds are shown to be helping 

diabetic rats treated with alloxan to keep the normal histo-

logical state of their islet cells (73). Saponins contained in 

fenugreek seeds are responsible for this action of fenu-

greek seeds, according to another study also (74). Saponin 

has anti-diabetic properties because it slows down stom-

ach emptying and in the mean time blocks the carbohy-

drate digesting enzymes (75) and boosts the production of 

insulin (76). 

Momordica cymbalaria    

Momordica cymbalaria (Hook, Fenzl) is a vine related to 

bitter gourd (M. charantia) that grows in Andhra Pradesh 

and Karnataka states in India (77). It is used as an abortifa-

cient and to treat diabetes mellitus in traditional Chinese 

medicine. Koneri et al. (78) extracted saponin from the 

root of M. cymbalaria and tested it in male Swiss albino 

mice (25 g to 35 g) with STZ-induced diabetes. For one 

month, Per Peros, 100 mg/kg body weight of saponin was 

administered. Saponin, a constituent of M.  cymbalaria, 

was proven to decrease glucose levels in the blood and 

increase the β-cell density, possibly due to β-cell regenera-

tion and calcium channel modulation (78). 
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Red ginseng (Panax ginseng)     

In India, Ginseng is grown commercially in Tripura,   Hima-

chal Pradesh, Uttarakhand and Maharashtra. Red Ginseng 

has several ginsenosides with various biological proper-

ties. Ginsenosides, in particular, have distinct components 

depending on how they are processed. Recent research 

has discovered that ginsenosides from Korean red ginseng, 

having polarity have actions on biological systems render-

ing them properties like anti-tumor actions (79). Choi et al. 

intended to explore whether saponin affected the develop-

ment of diabetes in chronic ethanol-exposed mice (79). 

Male Otsuka Longer Evans Tokushima Fatty (OLETF) rats, 

14 weeks old, were used to induce diabetes because these 

rats have symptoms like a long-term illness, hyperglyce-

mia, modest obesity and pancreatic abnormalities. The 

rats were given saponin extract from steam-treated Kore-

an red ginseng (200 mg/kg body weight) intraperitoneally 

every day. Therapy by the using of saponin acquired en-

hanced glucose metabolism, which had been hampered by 

log term ethanol intake, and led to a considerable reduc-

tion in weight of adipose tissue as well as lipids including 

cholesterol and triacylglycerol. They went on to say that 

saponin could help slowing down the progression of dia-

betes caused by chronic alcohol intake and that it could 

potentially be used by diabetic  patients who intake alco-

hol regularly (80). Other plants containing saponins with 

anti-diabetic activity are summarised in Table 1. 

Mechanism action of saponin in diabetes    

Diabetes is a significant long-term disorder globally which 

causes death and it is frequently accompanied by various 

complications like neuropathy, retinopathy, nephropathy 

and cardiovascular problems (81). Diabetes mellitus is 

linked to long-term macro- and microvascular complica-

tions which considerably increases the chances of morbid-

ity and death (82). The progression of diabetic mellitus is 

aided by oxidative stress as it promotes the creation of free 

radicals, which can aggravate the problems (83). Reactive 

Oxygen Species (ROS) are produced by oxidative stress, 

and can exert their harmful effects oncell generation, 

growth, and survival of the individual (84). The synthesis of 

Advanced Glycation End-Products (AGEP) can have can 

have a significant link to problems related to diabetes and 

can lead to oxidative stress (85). Free radicals produced by 

oxidative stress can facilitate and accelerate programmed 

cell death (86). By interacting with polyunsaturated fatty 

acids in the lipid membrane, oxidative stress also induces 

lipid peroxidation (87). Several workers have pointed out 

the wide variety of biological roles played by saponins (88). 

Their healing properties against diabetes seems, the most 

important (89, 90) (Fig. 3). 

 In STZ-diabetic rats, saponin, extracted from the 

sea cucumber Holothuria thomasi, exhibits a significant 

hypoglycaemic impact (1), as it promotes releases, insulin 

action, β-cell reformation, and glucose utilization enzyme 

activation (58). Beta-sitosterol-beta-D-glucoside and  5.25 

stigmadien-3-beta-ol glycoside make up charantin, a mix 

of steroidal saponin (59). Hypoglycaemic extract enhances 

S. No. Plant Family Diabetes inducing 
agent Mechanism of action Refer-

ences 

1 Astragaloside IV Fabaceae Streptozotocin-  in-
duced Inhibition of endoplasmic reticulum stress. 53 

2 Berberis vulgaris  Berberidaceae Streptozotocin-  in-
duced Effect of stimulation on the remaining β cells 54 

3 Bitter gourd 
(Momordicacharantia) Cucurbitaceae  - 

Stop the enzymes from converting disaccharides 
into monosaccharides to lower the rise in blood 
sugar. 

60 

4 Bitter kola (Garcinia kola) Clusiaceae Alloxan induced 
decrease in the generation of MDA and a consid-
erable increase in the activity of free radical-
scavenging enzymes like SOD and catalase 

63 

5 Cochlospermumvitifolium Cochlospermaceae Alloxan induced reduce high blood sugar levels, mostly as a result 
of the pancreas's existing cells releasing insulin. 66 

6 Entadaphaseoloides  Fabaceae Streptozotocin-  in-
duced 

By reducing insulin resistance, safeguarding islet 
-cells, and increasing insulin secretion 70 

7 Fenugreek (Trigonellafoenum-
graecum ) Papilionaceae Alloxan induced 

Slow stomach emptying, suppression of the 
enzymes that break down carbohydrates, and 
stimulation of the insulin secretion 

71 

8 Momordicacymbalaria Berberidaceae. Streptozotocin-  in-
duced Lower blood glucose level 78 

9 Red ginseng (Panax ginseng) Araliaceae Streptozotocin-  in-
duced Enhancement of glucose metabolism 79 

10 Sea cucumber saponin 
(Holothurians)   Streptozotocin-  in-

duced 

Hexadecanoic acid, octadecanoic acid, and eico-
sanoic acid all possess insulin secretion, insulin 
stimulation, and -glucosidase inhibitors, which 
have already been used to demonstrate their anti
-diabetic efficacy. 

91 

11 Solanumanguivi Fruit Solanaceae Alloxan induced Through increasing the activity of antioxidant 
enzymes like CAT and SOD 85 

Table 1. Saponins with anti-diabetic activity  
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the islet of Langerhans in production of insulin, glucose 

intake and serum protein levels. Hypoglycaemic saponin 

enhances the oxidation of glucose by interfering with glu-

cose-6-phosphate dehydrogenase through the shunting 

route while inhibiting glucose-6-phosphate and fructose-

1,6 bisphosphates. Charantin boosts insulin production 

from β-cells in pancreatic islets by promoting  insulin 

growth-secreting β cells (59). The anti-diabetic activity of 

this chemical is an increase in plasma insulin levels and a 

reduction in blood glucose. Saponin is a useful antioxidant 

in diabetes mellitus therapy because of its ability to reduce 

blood glucose levels. The hypoglycaemic impact of sapo-

nin is mediated via insulin rejuvenation, insulin signalling 

alteration insulin release from β-cell islets (55), glycogen 

synthesis activation, inhibition of disaccharide activity, 

inhibition of glucosidase activity, inhibition of gluconeo-

genesis, inhibition of glucose 6-phosphatasemRNA expres-

sion, up-regulation and stopping of glycogen phosphory-

lase.  

 

Conclusion  

This article reviews the fundamental functions of saponin 

as an anti-diabetic drug. Hypoglycaemic action has been 

reported in saponins from diverse plants and marine ani-

mals. The antioxidant activity of saponins allows it to regu-

late blood glucose level and to prevent complications in 

diabetic patients. Saponin-induced dyslipidemia will help 

diabetic people in lowering their risk of cardiovascular 

disease and atherosclerosis. However, more study is re-

quired to assess the relevance of saponins in the treat-

ment of diabetes and for the better understanding of their 

pharmacology.  
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