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ABSTRACT

Diabetes mellitus (DM) is a major global health challenge, with rising prevalence and limitations in current
therapeutic options. Conventional medications, though effective, are often associated with side effects, high costs,
and limited accessibility, necessitating safer adjunctive strategies. Emerging evidence highlights the potential of
culinary practices, nutraceuticals, and pharmacological approaches in preventing and managing diabetes. Plant-
derived bioactive compounds and functional foods have shown promise in regulating glucose metabolism,
enhancing insulin sensitivity, and reducing oxidative stress. This review discusses the synergistic role of these
adjunctive interventions in diabetes prevention, emphasizing their significance in promoting holistic and
sustainable healthcare solution This review provides a complete overview of both traditional and modern medicinal
plants with verified antidiabetic activities. Key botanicals include Moringa oleifera, Trigonella foenumgraecum
(fenugreek), Momordica charantia (bitter gourd), Syzygium cumini (jamun), Azadirachta indicia (neem), Ocimum
sanctum (holy basil), Nigella sativa (black seed), and Gymnema sylvestre. Recent studies suggest pancreatic -cell
regeneration, improved glucose absorption through GLUT4, inhibition of a-amylase and aglucosidase, regulation
of PPAR-y pathways, and lipid-lowering effects. This herbal approach confirms the value of including
nutraceuticals into standard diabetic management, particularly in resource-constrained and rural settings. It
encourages a transition from symptomatic therapy to preventive, personalised, and patient-friendly interventions.
The combination of traditional plant knowledge and modern pharmacological research shows enormous promise
for generating safer, more cost-effective, and long term diabetes prevention measures. The potential of several
important medicinal plants used to make nutraceuticals for the treatment of diabetes mellitus is updated in this
article, along with a suggestion of their biological mechanisms. By using natural bioactive ingredients to regulate
blood glucose levels, plant-based nutraceuticals provide a promising new herbal approach to the effective control
and treatment of diabetes mellitus.

KEYWORDS: Diabetes mellitus, Herbal Neutraceutical, Global health, blood glucose control, Natural therapy,
medicinal plants.

O INTRODUCTION

A metabolic disease is diabetes mellitus (DM). Chronic
hyperglycemia is a symptom of diabetes mellitus (DM),
a metabolic disorder that may have defects in insulin
production and/or activity as a contributing factor.™?
The multifactorial metabolic condition known as
diabetes mellitus (DM) is among the top 10 causes of

death worldwide. Obesity and insulin resistance or
insufficiency are the two primary causes of diabetes
mellitus development.®’! Because of aberrant glucose
metabolism, diabetes mellitus (DM) results in
hyperglycemia, which leads to to kidney-related acute
and long-term issues, irreversible damage to the retina,
arteries, nerves, and bones harm.! The hormone insulin,
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which regulates blood sugar levels, is secreted by the
pancreas. Diabetes impairs the body's ability to produce
or use insulin effectively, leading to a number of short-
and long-term issues. One of the most common
endocrine  (hormone-related) disorders  worldwide,
diabetes mellitus (DM) is a major public health concern
that raises morbidity, mortality, and cost burden
considerably.® In 1995, there were an estimated 135
million persons with diabetes; by 2025, that figure is
predicted to increase by 300 million.®! In 2011, 336
million people had diabetes; this number led to a
dramatic change in the statistics, with fresh estimates
indicating a dismal future with 552 million cases by
2030.1" Today, 175 million instances of diabetes go
untreated, affecting almost half a billion people.
Globally, 537 million people between the ages of 20 and
79 have diabetes, accounting for 10.5% of all adults. By
2030, this number is expected to rise to 643 million, and
if current trends continue, it will reach 783 million by
2045. Go ahead. The burden of diabetes is not evenly
distributed. Globally distributed, over 90% of persons
with diabetes who are not diagnosed live in low- and
middle-income countries.®

Ayurveda, the traditional Indian medical system,
classifies diabetes as "Madhumeha,” a subgroup of
Prameha, a category of urinary disorders. The primary
objective of Ayurvedic treatment for Madhumeha is to
restore the balance of the Doshas (Pitta, Kapha, and
Vata). This is achieved by the use of herbal formulations,
dietary changes, and lifestyle modifications. Numerous
studies have examined the antidiabetic properties of

herbal treatments derived from plants such as
Momordica charantia (Karela), Gymnema sylvestre
(Gurmar),  Trigonella ~ foenumgraecum  (Methi),

Azadirachta indica (Neem), and Syzygium cumini
(Jamun). These treatments have demonstrated potential
in  reducing oxidative stress, improving insulin
sensitivity, and lowering blood glucose levels.'%

O Classification of diabetes mellitus
Within the year 1980, a United Nations body unveiled
the first widely recognised classification of diabetes.!"!

There are four basic forms of diabetes mellitus

1. Type 1 Diabetes (T1DM)

Diabetes type 1 (T1DM), an autoimmune illness, causes
insulin insufficiency when the body's immune system
mistakenly attacks and destroys the insulinproducing
beta cells in the pancreas. This kind of diabetes is most
frequently diagnosed in children, teenagers, and young
adults, while it can occur at any age. People with type 1
diabetes must take insulin for the remainder of their life
in order to manage their condition.!*?

2. Diabetes Type 2 (T2DM)

The most prevalent kind of diabetes, type 2 diabetes
(T2DM), accounts for about 90% of all instances of the
disease. One of the main characteristics of type 2
diabetes is insulin resistance, which is the body's cells'

inefficient reaction to insulin. Furthermore, the pancreas
may gradually lose its capacity to produce enough
insulin to satisfy the body's needs. Type 2 diabetes is
typically associated with age, obesity, sedentary
lifestyles, and unhealthy lifestyle choices, such as poor
eating habits.'

3. GDM, or gestational diabetes mellitus

GDM, or diabetes mellitus during pregnancy, is a form of
the disease that typically resolves after giving birth. Type
2 diabetes is more likely to develop in later life in
women with a history of GDM.GDM is linked to a
higher chance of problems for the growing foetus as well
as the mother.['2**!

4. Other types of diabetes

These include diseases of the exocrine pancreas (like
cystic fibrosis), genetic defects in insulin action, beta-cell
function, and drug- or chemically-induced diabetes (like
steroid-induced diabetes mellitus).

These unusual kinds of Both the severity of diabetes and
the amount of therapy needed can vary.**4!

ABNORMAL INSULIN
SENSITIVITY

|

’ HYPERINSULINEMIA ‘
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Fig. 1: Pathophysiology of Diabetes mellitus.

o Neutaceuticals

The term “nutritraceuticals” was coined by Stephen
Defelice, MD, founder and Foundation for Innovation in
Medicine, by fusing the terms "nutrition" and The term
"pharmaceutics” is merged to create "nutritraceutic.” The
term describes products that are distinct from herbal
products, dietary supplements (nutrients), specific diets,
and processed meals such as cereals, soups, and
beverages that are both a source of nourishment and
medicine.

A new era of research to improve quality of life is
brought about by nutraceuticals. It can reduce the
likelihood of sickness by promoting immunity and
preserving excellent health. In the US, the term
"nutraceutical” refers to products that are regulated as
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food ingredients, and

supplements.

pharmaceuticals, dietary

The term's meaning varies from country to country, but
generally speaking, it refers to a food-derived substance
that is usually sold in pharmaceutical forms that aren't
usually associated with food. One way to characterise a
product that contains nutraceuticals is as a substance that
gives  protection against chronic illnesses or
physiological benefits.!*®! Nutraceuticals and functional
foods have grown to be. multibillion dollar industries in
the worldwide marketplace. Globally, the need to

appropriately label and evaluate the health effects of
nutraceuticals is posing serious barriers to growth in this
field. useful foods. Currently, the United States of
America (USA) has the biggest and the world's fastest
growing market for nutraceuticals and functional
foods.") These days, there is a lot of interest in
nutraceuticals because of their possible medicinal, safety,
and nutritional benefits. A study of the market It was
recently suggested that the global nutraceuticals The
market is growing and is expec to reach $250 billion
usD.

CLASSIFICATION OF
NUTRACEUTICALLS

1. BASED ON NATURAL SOURCE

Plant-based nutraceuticals

Curcumin (Turmeric), Resveratrol
(Grapes), Allicin (Garlic)

Animal-based nutraceuticals

Omega-3 fatty acids (Fish oil),
Glucosamine (Shelifish)

Microbial-based nutraceuti-
cals

Probiotics (Lactobacillus,

Bifidobacterium) Nisin

Marine-based nutraceuticals

Fucoidan (Brown algae)

Astaxanthin (Red-sigaeRed algae)

2. BASED ON CHEMICAL NATURE

Polyphenols

Flavonoids, Tannins, Stilbenes

Terpenoids Carotenoids (Lycopene, fi-carotene)
Saponins
Alkaloids Caffeine, Berberine, Theobromine

Organosulfur compounds

Allicin, Sulforaphane

Fibers and Polysaccharides

Inulin, Pectin, Beta-glucan

Fatty acids

EPA, DHA, CLA (Conjugated linoleic acid)

4. BASED ON MECHANISM OF ACTION

Antioxidant activity

Polyphenols, Vitamins C & E

Enzyme modulation

Berberine (AMPK activation)
Curcumin (NF-kB inhibition)

Hormonal modulation

Isoflavones (Estrogen-like effects)
Flaxseed lignans

Gut microblota regulation

Prebiotics & Probiotics

Forsen con commercial
formulation

Fortified foods (e.g. probiotic
yogurt, omega-3 eggs)

By 2018 .[18]

o Fig 2: classification of Neutraceutical.

Classification of Neutraceutical

Nutraceuticals are general biological treatments intended
to enhance health, avoid cancerous procedures and
manage symptoms. They are categorised as follows:

O Why nutraceuticals used in diabetic mellitus

The word "nutraceuticals,” which combines the words
"nutrition” and "pharmaceuticals,”. refers to a food or
component of a cuisine that offers therapeutic or health
advantage encompassing both prevention and therapy of
an illness.™™

Diabetes and diet are possibly the two diseases that are
most closely related. Despite being a major factor in its
development, diet is also one of the most effective
techniques management of diabetes. Using dietary
supplements in the management of diabetes, such as
vitamins, minerals like chromium, vitamins C and B, and
Herbs such as Gymnema sylvestre are known to be safe
and efficient method for both prevention and blood sugar
reduction of problems from diabetes. More significantly,
when combined of a diabetic formula that has been
clinically proven to work cooperatively for efficient
diabetes care and associated issues./?’! Important natural

www.ejpmrcom | Vol 12, Issue 11, 2025.

ISO 9001:2015 Certified Journal | 27




Paithankar et al.

European Journal of Pharmaceutical and Medical Research

products are botanicals, vitamins, minerals, antioxidants,
lipids and amino acids (together known as
“nutraceuticals” and dietary supplements). Sources of
innovative therapies for type 2 diabetes and insulin
resistance.® Medicinal plants have the ability to create
chemicals that could be used to treat diabetes mellitus.!*”
Traditional herbal medicines are employed as a safe
alternative to standard hypoglycemic agents because
synthetic treatments in NIDDM and insulin in IDDM
have restricted functions and a high risk of adverse drug
reactions. Tolerance, resulting in a dosage increase or
prescription modification. By Ayurvedic herbs may serve
as “potentiators” for these drugs and help diabetics

maintain their quality of life because they are rich in
essential phytonutrients. Certain Ayurvedic medicinal
plants have enormous potential, and Indian traditional
medicine. CSIR has attempted a number of projects,
Academics, DBT, and ICMR on the function of herbs
nutritional supplements, nutraceuticals, and natural
remedies for metabolic diseases such as Diabetes.?*2*!
Bitter melon, fenugreek, cinnamon, turmeric, and
berberine are among the nutraceuticals that have
demonstrated  encouraging  antidiabetic  effects.
Neutaceutical included in herbal dietary supplements
have been shown to therapeutic benefits for Type 2
diabetes mellitus.”

o Most effective Herbal plant (herbs) used in the treatment diabetes mellitus (DM)

- —
Sr | Plant Botanical name | Family Part used | Active compound Mephamsm of Why it’s
no. | Name action used
Improve insulin | Reduce blood
Moringa Moringa . Quercetin, sensitivity sugar, protect
1 oleifera oleifera Moringaceae Leaves cholinergic acid Antioxidant Pancreatic
effect cells
Guava leaf - . Flavonoids Delaye(_j glucose | Control
2 tea Psidium guajava | Myrtaceae Leaves Quercetin absorption, postmeal
Antioxidant sugar spike
. Balance
3 | Aloe Vera Aloe . Liliaceae Gel, Aloin Emodin _StlmL_JIates . blood glucose
barbadensis leaves insulin secretion levels
Trigonella 4- Delayed gastric Control
4 | Fenugreek g Fabaceae Seeds Hydroxyisoleucine | emptying appetite and
Foenumgraecum : . .
trigonelline increase sugar level
Bitter Momordica . . Charantin Insulin mimetic !\latu_ral .
5 ; Cucurbitaceae Fruit . . insulin like
melon charantia Polypeptides action .
properties
Custard Annona Flavonoids Antloxmant, !Enha.nce
6 Annonaceae Leaves . improve glucose | insulin
apple squamosal Tannins -
tolerance secretion
Am' Traditional
infammatory, used in
7 | Peepal Ficus religiosa Moraceae Leaves Tannins phenols Regulate blood ayurvedic
glucose treatment
metabolism
. Enhance insulin | Stabilizes
. Ocimum . Eugenol , .
8 | Holy basil Lamiaceae Leaves . secretion, blood glucose
sanctum Ursolic acid -
Antioxidant levels
Emblica Ahyllantha . Ascorbic acid '“C”?‘?S"t insulin Rejuvena}tes
9 | Amla S Fruit . sensitivity, Pancreatic
officinalis ceae Tannins .
Antioxidant cells
. Cinnamomum Leaves Cinnamaldehyde Increase g_luc_ose Improve
10 | Cinnamon . Lauraceae . S uptake, mimic fasting blood
Zelyanicum Bark Cinnamic acid S
insulin sugar
. Improve insulin | Regulate
11 | Neem Azgdlrachta Meliaceae Leaves Nimbin Nimbidin | response, glucose and
indica bark - o
Antioxidant lipid
Slow starch Control
12 | Jamun Syzyg!um Myrtaceae See_ds Jambgllne_ breakdovyn _ fre;que_nt
cumini fruit Ellagic acid enhance insulin urination and
activity sugar level
. S . | Reduce
13 | Locorice Glycyrrhiza Fabaceae Root Glycyrrhizin Ant|OX|dant Ant oxidative
glabra infammatory .
stress in
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Diabetes
Black Preserves beta Prevent
14 seeds Nigella sativa Ranunculac eae | Seeds Thymogquinone cells integrity, diabetes
Antioxidant complications
N Helps
. Improve insulin
Papaya . . Flavonoids L regulate
15 Carica papaya Caricaceae Leaves . sensitivit y,
leaves Papain L blood glucose
Antioxidant levels

Moringa oleifera

Moringa oleifera (MO), also known as the "drumstick
tree," belongs to the Moringaceae family. It is the most
popular and widely used of the Moringa genus' thirteen
species. It originated in the northeastern parts of India.

Bangladesh
Afghanistan, and Pakistan, near the southern Himalayas.
Currently grown in tropical and subtropical parts of Asia,

A growing body of research has indicated that MO may
have advantageous roles in the metabolism of fats and
carbohydrates.” Nevertheless, there have only been a
few clinical investigations on people with diabetes
mellitus or glucose intolerance, and the findings have so
far been mixed. A meal containing a single dosage of
MO markedly increased glucose.”

Numerous studies in sub-Saharan Africa and other
regions of the world have documented Moringa oleifera's
antidiabetic properties. M. oleifera leaves are appropriate
source of leafy green vegetables to lower the risk of
diabetes issues in people with diabetes (Giridhari et al.,
2011). o amylase and a are inhibited by aqueous extract.

Fig. 3: moringa oleifera.

America, and Africa. It is quickly expanding. A perennial
tree with a maximum height of 12 meters and a high
level of ecological flexibility. Because it can adjust to the
most dissimilar soil, temperature, and precipitation
conditions, it is exceptionally droughtresistant.l?®*"!
Flowers, pods, seeds, and, most notably, leaves contain
essential nutrients and nutraceuticals.™

glucosidase; it enhances the antioxidant potential of
glucose tolerance and the yeast cell's rate of glucose
absorption. The Phytopharmaceuticals can be made from
agueous extract. As an ad{'uvant for the treatment of
diabetes or by themselves.!*

Fenugreek

Fenugreek (Trigonella foenum graecum), a widespread
annual plant in Egypt, India, and the Middle East,
belongs to the Leguminosae family.®? Fenugreek seeds
are used as a traditional remedy for diabetes and
hypercholesterolaemia in Chinese medicine, Ayurveda
(Indian medicine), and Unani (Arabic medicine).
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Fig. 4: Fenugreek.

Trigonella foenum-graecum, often known as fenugreek,
is a popular medical herb with demonstrated antidiabetic
effects. Its seeds contain a lot of soluble fibre, especially
galactomannan, which slows down the absorption and
digestion of carbohydrates. Additionally,
4hydroxyisoleucine, an uncommon amino acid found in
fenugreek, is known to increase insulin production.
Fenugreek supplementation has been shown in numerous
human and animal trials to significantly lower HbAlc,
postprandial glucose levels, and fasting blood glucose in
patients with type 2 diabetes mellitus. Fenugreek also
contains lipidlowering properties and helps increase
glucose tolerance, which makes it useful for managin

metabolic diseases associated with diabetes in general.**

The study by Madar et al. (1988) shown that the usage of
powdered fenugreek may be useful in the treatment of
diabetics who are not insulin-dependent. 15 g of
fenugreek seed steeped in water was linked to

accomPanied by a significant drop in postprandial sugar
levels.!*"

Guava leaf

The Myrtaceae family, which includes the common
guava tree (Psidium guajava Linn.), is indigenous to
tropical and subtropical regions. Its fruit is processed into
jam and juice and is frequently consumed as food.
Guava, or Psidium guajava Linn., is also frequently used
in traditional medicine. In addition to these applications,
Gutiérrez et al.®

The biologically active ingredient or ingredients and
underlying mechanisms of guava, which has been used to
treat  diabetes, have been investigated. The
polysaccharides GP70 of guava were found to
dramatically lower fasting blood levels and increase
glucosylated serum protein (GSP) levels by 21% in
individuals with type II.

Fig. 5:

Guava leaf.
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4By inhibiting tyrosine phosphatase, guava leaf extract
significantly reduced the quantity of lipid droplets in the
liver of people with type 2 diabetes.® By inhibiting
tyrosine phosphatase, an extract from Psidium guajava
leaves has been shown to have strong anti-diabetic
benefits. It can also reduce the quantity of lipid droplets
in the liver of people with type 2 diabetes.*®
Polysaccharides found in guavas have potent antioxidant
properties.

Triterpenic acids and flavonoids, including avicularin
and its 3-1-4-pyranoside, which have potent antibacterial
properties, are found in guava leaves.” Chronic
metabolic disease is known as diabetes mellitus (DM).!!

Aloe Vera
Being a xerophyte, aloe vera thrives in extremely dry,
desert environments, which are primarily found in

African nations.[*? Prior to being moved to its own
family, the Aloaceae, aloe was a member of the Lily
family (Liliaceae).*!

The plant A. vera is used to manage and treat diabetes.
Phytosterols found in the gel have been shown to lower
FBGam in diabetic mice.[**!

Genus +e Aloe is a genus that contains over 450 species
and grows in desert, tropical, and subtropical regions. It
is a succulent plant that can reach heights of 60 to 100
cm and has either no stem or a short one. Its fleshy, thick,
triangular, and spiky leavest®! give it the appearance of a
cactus, although they are actually from of the lilac
(Liliacea) family. Because of its leaves' capacity to hold
onto water, the plant may endure in areas that experience
protracted drought, when most other flora withers
away.

Fig. 6: Aloe Vera.

Among the 75 nutrients found in A. vera are minerals
(calcium, magnesium, sodium, potassium, manganese,
copper, zinc, chromium, and iron) and vitamins (folic
acid, B12, C, E, and A). They also contain enzymes
(carboxypeptidase, amylase, bradykinase, alkaline
phosphatase, aliiase, sterols, lipase, peroxidase, cellulase,
and catalase), lignin, saponins, and salicylic acid."®

These nutrients possess antiviral, anti-inflammatory,
immunomodulatory, sugar, lipid, antioxidant, and
musclerepairing  properties. metabolism, antiseptic
qualities, blood thinning, and pain relief."%)

Bitter melon

Momordica charantia (MC), commonly known as bitter
melon, Kkarela, balsam pear, or bitter gourd, is used by
indigenous populations in Asia, South America, India,
the Caribbean, and East Africa as a frequent treatment
for disorders linked to diabetes.”***2 The fruits of bitter
melon are consumed as food, but the entire plant—fruits,
leaves, roots, and seeds— is used as medicine.
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Fig. 7: Bitter Melon.

The chemical components of Momordica charantia
(Karela) include alkaloids, momordicin and charantin
(Figure 3), charine, cryptoxanthin, cucurbitins,
cucurbitacins, cucurbitanes, cycloartenols, diosgenin,
elaeostearic acids, erythrodiol, galacturonic acids,
gentisic acid, goyaglycosides, goyasaponins, and
cycloartenols.

Lanosterol, lauric acid, linoleic acid, linolenic acid,
hydroxytryptamines, gypsogenin, guanylate cyclase
inhibitors, karounidiols, momordenol, momordicillin,
momorcharasides, and momorcharins Myristic acid,
nerolidol, momordicinin, momordicosides, momordin,
momordolo, oleanolic acid, oleic acid, oxalic acid,
proteins, polypeptides, petroselinic acid, pentadecans,
peptides, Trypsin inhibitors, uracil, vacine, v-insuline,
verbascoside, vicine, zeatin, zeatinriboside, zeaxanthin,
zeinoxanthin, rosmarinic acid, rubixanthin, spinasterol,
steroidal  glycosides, stigmastadiols, stigmasterol,
taraxerol, trehalose, etc. Other amino acids include
alanine, thscinne, glutamic acid, serine, and aspartic acid.

Citruline, elasterol, flavochrome, lutein, lycopene,
pipecolic acid, ascorbigen, gamino butyric acid, and
bsistosterol-dglucicide.?*>

According to J. Virdi et al., giving fresh fruit juice orally
to both normal and alloxandiabetic rabbits at a dose of 6
c.c./kg body weight decreased blood sugar levels.’™ The
purported benefits of Momardica charantia fruit juice for
diabetes were demonstrated by P. B. Aswar et al. The
scientific foundation for the use of Momardica charantia

in the treatment of diabetes was established by the results
of studies on the fruit extracts' anti-diabetic activity.®

Karela, often known as bitter gourd (Momordica
charantia), is a popular natural treatment for diabetes
mellitus. It contains active ingredients that reduce blood
glucose, such as polypeptidep, vicine, and charantin.
These bioactive ingredients aid in lowering insulin
resistance, increasing insulin production, and improving
cellular absorption of glucose. Frequent intake of bitter
gourd extracts or juice has been demonstrated to reduce
postprandial and fasting blood sugar levels. Bitter gourd
is frequently used in dietary and supplemental treatments
for type 2 diabetes because of its hypoglycemic
qualities.’”

Custard apple

Sitaphal, another name for the custard apple (Annona
squamosa), is Ayurvedic and traditional medicine have
traditionally used this herb to treat long-term conditions
like diabetes mellitus. The leaves, seeds, and bark of the
plant contain a variety of bioactive compounds,
including flavonoids (quercetin, rutin), acetogenins
(annonacin), alkaloids (anonaine), tannins, and phenolic
acids. These active compounds have antidiabetic effects
in a number of ways. They help lower blood glucose
mostly by inhibiting the aamylase and a-glucosidase
enzymes, encouraging peripheral glucose absorption,
boosting insulin production, and controlling oxidative
stress. The antioxidant and antiinflammatory properties
of these phytochemicals also help to maintain the
function of pancreatic Peells. Recent pharmacological
study supports the traditional usage of Annona squamosa
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as a possible natural medicine for type 2 diabetes
prevention and treatment.’®

Fig. 8: Custard Apple.

Custard apple (Annona squamosa L.), is a popularly
recognised fruit crop of India primarily in tropical
regions. It is indigenous to the West Indies and is a
member of the Annonaceae family (Porwal et al.,
2011).% The tropical fruit-bearing plant Annona
squamosa, sometimes referred to as Sitaphal or custard

apple, is wellknown for its therapeutic qualities,
especially in the treatment of diabetes. Its leaves and
seeds have long been utilised to decrease blood sugar
levels in traditional systems like Ayurveda. The plant's
hypoglycemic impact is attributed to a number of
pharmacologically  active  components, including
flavonoids (quercetin, rutin), acetogenins, alkaloids, and
tannins. These substances work by promoting insulin
secretion, improving glucose uptake in peripheral tissues,
and blocking digestive enzymes involved in the
breakdown of carbohydrates. Furthermore, oxidative
stress, a major contributor to diabetes problems, is
prevented by the antioxidant action of its bioactive
substances. Annona squamosa is a promising natural
candidate for supplemental diabetes treatment because of
scientific  evidence  supporting its  antidiabetic
properties. !

Peepal

Due to its sacred association with both Buddhist and
Hindu traditions, F. religiosa, also known as the "Bodhi
tree" or "Tree of Life," is held in particular reverence
throughout Southeast Asia, especially in the vicinity of
temples. This species, which goes by names like the
Sacred Tree and the Tree of Wisdom, offers significant
therapeutic benefits. The tree's bark, leaves, seeds, fruits,
roots, and latex are all employed for their medicinal
properties, but the porous wood itself is not. Each of
these components contributes to the plant's valued
function in health and wellness and is frequently
combined with other herbs for further advantacj;es. They
also each have a place in traditional medicine.®*

Fig. 9: Peepal.
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Across the Indian plains, Ficus religiosa (L.), a large,
long-lived tree with smooth bark when young, can be
found flourishing at elevations of up to 170 meters in the
Himalayan region. In Indian culture, this tree, which is
frequently planted by roadsides and next to temples, has
profound mythical, religious, and therapeutic oadsides
and next to temples, has profound mythical, religious,
and therapeutic importance.Across the Indian plains,
Ficus religiosa (L.), a large, long-lived tree with smooth
bark when young, can be found flourishing at elevations
of up to 170 meters in the Himalayan region. In Indian
culture, this tree, which is frequently planted by
roadsides and next to temples, has profound mythical,
religious, and therapeutic importance.® p-sitosterol-D-
glycoside, which has been linked to hypoglycemic
effects, is found in the root bark of F. religiosa.l®]
Normal, glucoseloaded, and streptozotocin (STZ)-
induced diabetic rats were given oral doses of F. religiosa
bark extract at 25, 50, and 100 mg/kg. The data showed
that blood glucose levels were significantly lower at all
three doses, particularly at 50 and 100 mg/kg compared
to 25 mg/kg. The bark extract also dramatically reduced
serum triglyceride and total cholesterol levels in rats with
STZ-induced diabetes, while increasing body weight,
blood insulin levels, and the quantity of glycogen in the

liver and skeletal muscle. Furthermore, the pancreas of F.
religiosa in diabetic rats induced with STZ had a notable
antilipidperoxidative activity, indicating the bark's potent
antidiabetic properties, especially in the aqueous
extract.®?

Tulsi

An essential component of the Brahmanic spiritual ritual
is the holy basil, or ocimum sanctum. On the other hand,
"Tulsi" connotes the unmatched.

"Vishnupriya" is an extra name for the person who
pleases Lord Vishnu.

This wonder has long been a part of our local culture and
is grown in most Indian households and temples. Its
botanical name is Ocimum sanctum, and it is referred to
as Holy Basil in English. It is a member of the family
Lamiaceae. There are two forms of tulsi: cultivated and
forestland. It has dark leaves and fulfils the same
function. Home remedies frequently employ tulsi to treat
injuries, hepatic illnesses, respiratory issues, viral
infections, earaches, spinal discomfort, hiccups, and
conjunctival irritation in newborns.!®>!

Fig 10: Tulasi.

In India, the most revered houseplant is called tulsi. It is
associated with Hinduism and Ayurveda as the goddess
of wealth, well-being, and success. Four species are
further classified as follows!: O. gratissum (Vanatulsi),
0.

Tenuiflorum (Krishna-tulsi), O. sanctum (Rama-tulsi),
and O. tenuiflorum (Amrita-tulsi). Due to its potent
antidiabetic,  antioxidant, and  anti-inflammatory
properties, holy basil, also called tulsi, is a highly valued
medicinal herb in Ayurveda that has long been used to
treat diabetes mellitus. Eugenol, caryophyllene, ursolic
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acid, rosmarinic acid, and flavonoids including luteolin
and apigenin are the primary active ingredients in tulsi.

By enhancing insulin sensitivity, increasing insulin
synthesis, and encouraging peripheral tissues to absorb
glucose, these compounds aid in hypoglycemic activity.
Tulsi also lowers blood glucose levels by inhibiting the
liver's processes of gluconeogenesis and glycogenolysis.
Additionally, it protects pancreatic Pcells from damage
caused by oxidative stress. Tulsi supplementation
dramatically lowers fasting and postprandial blood
glucose levels in both clinical and experimental settings,
according to scientific studies.®®* Through a number of
biochemical mechanisms, tulsi aids in the treatment of
diabetes mellitus. It increases the body's availability of
insulin by improving the release of insulin from
pancreatic f-cells. Additionally, tulsi increases the
sensitivity of insulin receptors in target tissues, such as
muscles and adipose tissue, facilitating improved
absorption and utilisation of glucose. Additionally, it
suppresses the hepatic enzymes that are in charge of
glycogenolysis and gluconeogenesis, so hence lowering
glucose synthesis in the liver. Its active components'
antioxidant properties shield pancreatic B-cells from
oxidative stress, maintaining their functionality and
halting further harm. Additionally, Tulsi improves
glycaemic control by controlling important enzymes
involved in the metabolism of carbohydrates. When
combined, these measures significantly lower diabetics'
postprandial and fasting blood glucose levels.*

°Amla

In traditional Ayurvedic medicine, amla (Emblica
officinalis), sometimes referred to as Indian gooseberry,
is a highly valued medicinal plant that has demonstrated
encouraging outcomes in the treatment of diabetes.
Vitamin C, tannins, and polyphenolic compounds—all of
which have strong antioxidant and antidiabetic effects—
are abundant in it. Amla increases insulin secretion,
improves glucose absorption, and shields beta cells in the
pancreas from oxidative stress, all of which contribute to
lowering blood glucose levels. Alphaamylase and aldose
reductase, two enzymes involved in the metabolism of
carbohydrates, are inhibited by its active constituents,
emblicanin A and B, gallic acid, and ellagic acid.

These combined benefits make amla an effective natural
treatment for improvin? ?chaemic control and reducing
diabetic complications.'”® The scientific name for amla,
which is used in Indian medicine to cure a number of
conditions, is Emblica officinals (Eo) or Phyllanthus
emblica. Amla is a member of the small Euphorbiaceae
genus Emblica. It can be found growing in tropical and
subtropical areas of the Malay Peninsula, China,
Indonesia, India, and Sri Lanka.["”

Aldose reductase contributes to secondary complications
of diabetes, such as cataracts. Amla inhibits aldose
reductase and contains antihyperglycemic effects.™

Fig. 11: Amla.

° Cinnamon
The dried inner
Cinnamomum

bark of the Lauraceae family's
verum  (genuine  cinnamon)  or

Cinnamomum cassia (Chinese cinnamon) is used to
make cinnamon, which has long been used medicinally.
Cinnamaldehyde, cinnamic acid, and polyphenols are the
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main active ingredients in cinnamon that contribute to its
hypoglycemic effects in people with diabetes mellitus.
Increased insulin receptor activation, increased cellular
uptake of glucose, GLUT-4 translocation stimulation,
and inhibition of hepatic gluconeogenesis comprise the
mechanism of action (MOA). By stimulating insulin
receptors and raising insulin sensitivity, it also functions
similarly to insulin. These consequences help lower
blood sugar levels. Because of its bioactive components,
cinnamon helps treat diabetes by enhancing insulin
signalling and lowering inflammation and oxidative
stress, two factors that lead to insulin resistance in type 2
diabetes.["!

Fig. 12: cinnamon.

Four of the more than 300 plants in the genus
Cinnamomum are used to make the spice "cinnamon".1*®!

Chinese Cassia (Cinnamomum aromaticum) and Ceylon
True' (Cinnamomum zeylanicum) are the most widely
available varieties of cinnamon.[™ The most significant
components of cinnamon are cinnamonaldehyde and
trans-cinnamaldehyde (Cin), which are found in the
essential oil and contribute to the scent and many
biological activities associated with cinnamon.[”™ In rats
with diabetes caused by streptozotocin, cinnamon bark
has been shown to have anti-diabetic effects; a
component of cinnamon has been dubbed "insulin-
potentiating factor” (IPF).l"8)

Cells, which improves endogenous insulin output.
Furthermore, neem's antioxidant capacity decreases
diabetic complications by neutralising free radicals and
decreasing lipid peroxidation. The processes support the
use of neem as a herbal supplement for the treatment of
type 2 diabetes mellitus (DM).["”)

° Neem

A popular Ayurvedic herb, neem (Azadirachta indica) is
used extensively for its antiinflammatory, antidiabetic,
and antioxidant properties. Neem’s ability to regulate
blood glucose levels and enhance insulin sensitivity has
shown promise in hypoglycemic advantages for those
with diabetes mellitus.

The key bioactive molecules causing these -effects
include nimbin, nimbidin, azadirachtin, and quercetin.
These substances promote glucose absorption, block a-
glucosidase and o-amylase enzymes, and protect
pancreatic - cells from oxidative stress. Neem extracts
have been proven to repair injured pancreas.

Fig.

13: Neem.
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One of the main chronic degenerative diseases is
diabetes, which is marked by uncontrolled blood glucose
levels (Hieronymus & Griffin, 2015; Joshi et al., 2010;
Shori & Baba, 2013; Upreti, Ali, & Basir, 2013). By
2030, diabetes is predicted to rank as the eleventh
leading cause of mortality worldwide (Mathers and
Loncar, 2006). As the illness worsens, individuals must
deal with lifelong financial and physical hardships,
which calls for less expensive therapies. The use of neem
extracts in pharmacotherapies and other procedures is
growing (Al Akeel et al.,, 2017; Joshi et al., 2010;
Mathers & Loncar, 2006).

In a nutshell, there are two types of diabetes. Studies on
the impact of neem extracts on both forms of diabetes
have produced conflicting findings. As neem extracts are
still being studied for their effects and toxicity, we advise
against using them directly."® Hyperglycemia, decreased
insulin action, and impaired systemic insulin synthesis
are the hallmarks of diabetes, a serious public health
issue.l’!

° Jamun

Jamun (Syzygium cumini) is also called as traditional
medicinal plant used to treat diabetes mellitus. Its seeds,
leaves, bark, and fruit pulp provide antidiabetic effects.
The primary active ingredients responsible for its
medicinal actions are jamboline (an alkaloid), ellagic
acid, gallic acid, anthocyanins, quercetin, and flavonoids.
Jamboline is known to block starch conversion into
sugar, which regulates blood glucose levels. Jamun
seeds' polyphenolic constituents protect pancreatic Bcells
from oxidative damage and improve insulin
sensitivity.®”

AR €5 r /.‘

Fig. 14: Jamun illnesses and complications.

Mycaminose, a component of Syzygium cumini Linn.
seed Kkernels, was discovered to have an antidiabetic
effect on streptozotocin-induced diabetic rats in Kumar's
study. Rats with streptozotocininduced diabetes were
given mycaminose (50 mg/kg), ethyl acetate (200
mg/kg), and methanol extracts of Syzygium cumini Linn.
seeds (400 mg/kg). Significantly lower blood glucose
levels were seen.

The isolated chemical "Mycaminose” and its extracts
(ethyl acetate and methanol) have been shown to have
antidiabetic actions on streptozotocininduced diabetic
rats.’®?

° Liquorice

Liquorice, also known as Mulethi, is derived from the
root and stolons of glycyrrhiza glabra Linn., a member of
the Fabaceae family. This perennial herb, native to
Southern Europe and parts of Asia, is well known for its
sweettasting root, which is mostly owing to the presence
of the chemical glycyrrhizin. Liquorice has long been
used in conventional medicinal systems including.

Traditional Chinese Medicine and Ayurveda

(TCM) due to its antiinflammatory, antioxidant, and
antidiabetic effects. Licorice's active ingredients,
including glycyrrhizin, glabridin, and liquiritigenin,
contribute to its medicinal applications, particularly
inliquorice.®

Liquorice has demonstrated

(Glycyrrhiza  glabra)
promising antidiabetic efficacy due to the presence of

many bioactive ingredients, including glycyrrhizin,
glabridin, liquiritigenin, and isoliquiritigenin. Due to its
antiinflammatory and antioxidant qualities, glycyrrhizin
shields pancreatic B-cells from oxidative damage, a
significant issue in diabetes. One important flavonoid,
glaciridin, improves insulin sensitivity and controls
glucose metabolism by activating PPAR- y. By inhibiting
the a-amylase and o-glucosidase enzymes, liquorice
extracts slow down the breakdown of carbohydrates and
lower postprandial hyperglycemia.

Liquorice flavonoids promote better glycaemic
management by increasing insulin secretion and
decreasing pro-inflammatory cytokines including TNF-a
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and IL-6. The potential of liquorice as a natural medicine
to treat type 2 diabetes mellitus is supported by these
integrated pathways. !

Thymoquinone, nigellone, flavonoids, tannins, and
saponins are among the bioactive components found in
its seeds that support its anti-diabetic effects. The most
potent of these substances is thymoquinone, which is
well known for its hypoglycemic, anti-inflammatory, and
antioxidant qualities. By enhancing insulin release from
pancreatic fB-cells, improving peripheral tissue insulin
sensitivity, and lowering oxidative stress, which shields
B-cells from damage, black seed enhances the treatment
of diabetes. Additionally, it decreases intestinal glucose
absorption, which lowers blood sugar levels after meals.
Regular use of Nigella sativa (typically 1-3 grammes of
powder or 500 mg capsules twice daily) has been shown
in clinical research to significantly reduce fasting blood
glucose and HbAlc levels while also improving lipid
profiles. Nigella sativa supplementation for 12 weeks
improved glycaemic control in individuals with type 2
diabetes, according to a study published in the Saudi
Journal of Biological Sciences (Bamosa et al., 2015). As
a result, black seed exhibits promise as a natural
supplement for the management and prevention of
diabetes.[*!

° Papaya plant

Papaya (Carica papaya L.) is called as tropical plant
belonging to t family Caricaceae. The biological source
of papaya includes the fresh or dried parts of its fruit,
seeds, and milky latex. It is prized for its nutritional and
therapeutic qualities and is extensively grown in tropical
and subtropical areas. In addition to being high in
vitamins A, C, and E, papaya fruit also contains papain, a
proteolytic enzyme that facilitates digestion and is
frequently used to treat indigestion and other
gastrointestinal issues. Papaya seeds have long been used
to get rid of intestinal worms because of their
anthelmintic qualities. Papaya leaves have also drawn
notice for their hypoglycemic properties, which may help

Fig 16: Black seeds.

° Black seeds

The herb Nigella sativa, also known as black seeds,
belongs to the Ranunculaceae family. Chronic conditions
like diabetes, hypertension, cancer, obesity, and more
have all been treated using N. sativa.®

treat diabetes mellitus by reducing blood glucose levels.
Additionally, the plant has antiinflammatory, antioxidant,
and wound-healing qualities, which make it beneficial
for skin care and conventional wound and acne
treatments.

Moreover, papaya leaf juice is popularly used in some
regions for managing dengue fever due to its ability to
increase platelet count. Overall, papaya is a versatile
plant widely used in folk medicine and modern research
supports many of its health benefits.[*®!

C. papaya’

Fig 17: papaya plant.
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The chemical compositionand distribution of bioactive
substances vary significantly among leaves, pulp, seed,
and fruit.®! It has been discovered that some papaya tree
parts contain antihyperglycemic properties. Aqueous and
ethanolic papaya leaf extracts effectively reduced
hyperglycemia in rats receiving streptozotocin (STZ) and
alloxan, two diabetic drugs.®® " For three or seven days,
extracts were administered at low or high doses to rats
with alloxan-induced diabetes (180 mg/kg), along with
glimepiride at 0.2 and 0.4 mg/kg and metformin at 50
and 100 mg/kg body weight, respectively. At 5 mg/kg
bodyweight, papaya leaf extracts produced results similar
to those of metformin (50 mg/kg) and glimepiride (0.2
mg/kg), although with a delayed onset of action.
Combining papayaleaf extract with high dosages of
glimepiride considerably increased its onset impact (p <
0.01) when compared to glimepiride monotherapy.
Additionally, the decrease in blood glucose at 24 hours
was highly significant (p > 0.001), and the effect
persisted for 72 hours, with the exception of the low
glimepiridelow papaya leaf combination. This suggests
that papaya leaf extract can interact with cells directly or
in a complementary way to produce a hypoglycemic
effect.?

o Mechanism of action of herbal neutaceutical
Herbal medications and nutraceuticals often exhibit
multi-target, multichannel, and synergistic characteristics
due to the diverse elements found in each natural
product. Herbal medications and nutraceuticals may help
manage diabetes and associated vascular consequences
by targeting multiple pathways. Herbal medications have
been used in traditional Chinese, Ayurvedic, and Unani
medicinal practices for ages to treat various diseases, as
evidenced by clinical records. Herbal medicines and
nutraceuticals offer safe and effective alternatives to
pharmaceutical medications, which often have limited
therapeutic efficacy and undesirable side effects. Since
the majority of claimed therapeutic effects depend on
practitioner experience and historical records, the
effectiveness, safety, and purity of herbal medicines have
emerged as major concerns. Natural products are
manufactured using a particular recipe and are frequently
sold without a prescription. Scientific testing of efficacy
and mechanism of action is frequently lacking. The
quality of a natural preparation cannot be reliably
determined by the pharmaceutical method of analysing a
single component. Quality control methods that adopt a
comprehensive approach to complementary medicine
must be developed in order to assess the chemical basis
of herbal remedies and nutraceuticals.'**!

Plant-based nutraceuticals have received attention for
their ability to modify blood glucose levels through a
variety of pathways, potentially providing additional
benefits in diabetes care. The mechanism includes.

1. Enhancing insulin secretion

Herbs like Gymnema sylvestre and Panax ginseng
stimulate B-cells in the pancreas, increasing endogenous
insulin synthesis.

Gymnemic acids imitate glucose molecules and interact
with taste receptors and pancreatic (-cells to increase
insulin production.

2. Improving insulin sensitivity

Berberine (from Berberis aristata) and catechins (from
green tea) enhance insulin receptor sensitivity and
diminish insulin resistance in peripheral tissues.

They activate the AMP-activated protein Kkinase
(AMPK), which increases glucose absorption and fatty
acid oxidation.
3. Preventing and
Absorption

Plants such as Salacia reticulata and Momordica
charantia inhibit a-glucosidase and a-amylase enzymes,
which slows carbohydrate digestion and absorption. 5.
Increasing Glucose Uptake.

Carbohydrate  Digestion

Compounds in Moringa oleifera and Trigonella foenum-
graecum (fenugreek) promote GLUT4 translocation,
which improves peripheral glucose absorption by muscle
and adipose tissues.

4. Antioxidant and anti-inflammatory effects
Numerous herbal nutraceuticals, including Emblica
officinalis (amla) and Curcuma longa (turmeric), reduce
inflammation and oxidative stress linked to diabetes-
related issues. Curcumin lowers proinflammatory
cytokines and inhibits NF-kB.

5. Regeneration of Pancreatic p-cells

In experimental studies, several herbs (such as Tinospora
cordifolia and Ocimum sanctum) have demonstrated the
ability to repair or preserve pancreatic islet cells.**%
Advantages of herbal conventional
neutraceuticals

Plant-based nutraceuticals have several distinct
advantages over traditional antidiabetic treatments. Most
synthetic medications used to treat diabetes, such as
sulfonylureas or metformin, are associated with side
effect such as gastrointestinal pain, hypoglycemia, or
long-term organ damage. Nutraceuticals sourced from
natural sources, particularly medicinal plants, are
generally more tolerable and have fewer adverse effects.
They provide multi-targeted activity by altering glucose
metabolism, increasing insulin sensitivity, lowering
oxidative stress, and inhibiting inflammation. This
comprehensive approach is especially effective for
chronic disorders such as type 2 diabetes, which involve
intricate metabolic processes. Furthermore, herbal
nutraceuticals are frequently less expensive and more
widely available, making them appropriate for long-term

therapy for
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use in low-resource situations. Furthermore, they are

more culturally acceptable and can be incorporated into

regular meals as functional foods or drinks. However,
greater standardisation and clinical validation are
required to assure efficacy and safety across populations.

1) Compared to synthetic drugs like metformin or
sulfonylureas, nutraceuticals have less adverse
effects, such as hepatic, renal, and gastrointestinal
problems.

2) Multi-Targeted Mechanism of Action: Chemicals
derived from plants control oxidative stress, lower
inflammation, and increase insulin sensitivity.

3) Enzyme Inhibition Activity: By inhibiting enzymes
that hydrolyse carbohydrates, such as camylase and
a-glucosidase, herbal remedies might reduce
postprandial glucose levels.

4) Pancreatic p-Cell Support — Herbs like Gymnema
sylvestre help regenerate  and function
insulinsecreting B-cells in the pancreas.

5) Improved Lipid Profile — Nutraceuticals can control
dyslipidaemia by lowering LDL, triglycerides, and
increasing HDL, reducing cardiovascular risk.

6) Preventive and Therapeutic Roles: - Nutraceuticals
can prevent disease progression in prediabetics and
those with metabolic syndrome, in addition to
treating diabetes.

7) Low Risk of Hypoglycemia: These medicines are
safe for long-term usage, particularly in elderly or
polypharmacy patients, as they do not induce abrupt
reductions in blood glucose levels.

8) High in Antioxidant and anti inflammatory
compound. Polychemicals. Such as polyphenols and
flavonoids help to lower oxidative stress and
inflammation which are key contributors to
diabetes. (100104

CONCLUSIONS

Traditional herbal remedies play an important role in
alternative medicine. Herbal nutraceuticals, a safe,
natural, and multitargeted substitute for conventional
pharmacotherapy, have become a promising therapeutic
approach in the management of diabetes mellitus. These
nutraceuticals have strong antidiabetic effects and are
made from medicinal plants that are abundant in
bioactive compounds like flavonoids, alkaloids,
polyphenols, saponins, and terpenoids.

Despite their potential, the therapeutic use of herbal
nutraceuticals is hindered by plant composition diversity,
a lack of dosage standardisation, and a scarcity of large-
scale clinical trials. Addressing these gaps through
scientific validation, regulatory backing, and quality
assurance methods will be critical for incorporating
herbal nutraceuticals into standard diabetic care.

Finally, herbal nutraceuticals provide a holistic and
integrative approach to diabetes control, combining

They will play a significant role in the future of
individualised and preventive diabetic care because of
their capacity to slow the progression of the disease,
lessen complications, and enhance quality of life The
main anti-hyperglycemic qualities of plants and their
substances are highlighted in this review. All of the
findings reported here lend credence to the medicinal
potential of antidiabetic plants and their constituents,
which may be utilised as nutraceuticals to reduce the
symptoms of diabetes and enhance quality of life. The
use of Ayurvedic herbs as a safer and more effective
nutraceutical supplement for diabetes has been examined
and validated by hundreds of experimental and clinical
studies.

REFERENCE

1. Ozougwu, J.C.; Obimba, K.C.; Belonwu, C.D.;
Unakalamba, C.B. The pathogenesis and
pathophysiology of type 1 and type 2 diabetes
mellitus. J. Physiol. Pathophysiol, 2013; 4: 46-57.
[CrossRef]

2. Kim, H.-G. Cognitive dysfunctions in individuals
with diabetes mellitus. Yeungnam Univ. J. Med.,
2019; 36: 183-191. [CrossRef]

3. Maggio, C.A.; Pi-Sunyer, F.X. Obesity and Type 2
Diabetes. Endocrinol. Metab. Clin. N. Am., 2003;
32: 805-822. [CrossRef] [PubMed]

4. Antar SA, Ashour NA, Sharaky M, Khattab M,
Ashour NA, Zaid RT, et al. Diabetes mellitus:
Classification, mediators, and complications; a gate
to identify potential targets for the development of
new effective treatments. Biomed Pharmacother,
2023; 168: 115734.

5. Amin Ibrahim, Ibrahim A. Molecular Physiology of
Insulin Function, Dec. 3, 2019; 6(4): 1-9.

6. King H, Aubert RE, Herman WH. Global burden of
diabetes,  1995-2025:  prevalence, numerical
estimates, and projections. Diabetes Care, 1998; 21:
14141431.

7. Guja C, lonescu-Tirgoviste C. Epidemiologia
Diabetului zaharat. In: Tratat de diabet Paulescu (ed.
lonescu-Tirgoviste C), Ed. Academiei, Bucuresti,
2004; 447-467.

8. International Diabetes Federation. IDF Diabetes
Atlas, 10th edn. Brussels, Belgium: 2021. Available
at: https://www.diabetesatlas.org. Avaliable from:
https://diabetesatlas.org/citationusage/

9. Modak M, Dixit P, Londhe J, Ghaskadbi S,
Devasagayam TP. Indian herbs and herbal drugs
used for the treatment of diabetes. Journal of
Clinical Biochemistry and Nutrition, 2007; 40:
163-173.

10. Rizvi SlI, Mishra N. Traditional Indian medicines
used for the management of diabetes mellitus.

11. Verge CF, Gianani R, Kawasaki E, Yu L, Pietropaolo
M, Jackson RA et al., Predicting type | diabetes in
first— degree relatives using a combination of

traditional medical knowledge with modern healthcare insulin, GAD, and

demands. ICA512bdc/IA2autoantibodiesDiabetes, 1996; 45:
926-33.

www.ejpmrcom | Vol 12, Issue 11, 2025. | ISO 9001:2015 Certified Journal | 40



http://www.diabetesatlas.org/
http://www.diabetesatlas.org/
http://www.diabetesatlas.org/
http://www.diabetesatlas.org/
http://www.diabetesatlas.org/

Paithankar et al.

European Journal of Pharmaceutical and Medical Research

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

American Diabetes Association. Diagnosis and
Classification of Diabetes Mellitus. Diabetes Care.,
Jan. 1, 2011; 34(1): S62-9.

Thayer SM, Lo JO, Caughey AB. Gestational
Diabetes. Obstet Gynecol Clin North Am., Sep.
2020; 47(3): 383-96.

Sapra A, Bhandari P. Diabetes. In:
[Internet]. Treasure Island (FL):
Publishing; 2024 [cited 2024 Sep 10].
Brower v, Neutraceutical ; poised for a healthy slice
of the healthcare market ? Nat biotechnology, 1998;
16: 728-31.

StatPearls
StatPearls

Kalra EK. Nutraceutical — Definition and
introduction. AAPS Pharm Sci., 2003; 5: E25.
World Nutraceuticals, Industry Study with Forecasts

to 2010 & 2015. The Freedonia Group, 2006;
Cleveland, OH USA.

Hardy G. Nutraceuticals and functional foods:
Introduction and meaning. Nutrition, 2000; 16:
688-9.

Naidu K. Nutraceuticals. Express Pharm., 2006; 15:
14-5.

MahdiAA, ChandraA, Singh RK, Shukla S, Mishra
LC, Ahmad S. Effect of herbal hypoglycemic agents
on oxidative stress and antioxidant status in diabetic
rats. Indian J Clin Biochem, 2003; 18: 8-15.

Mitra SK. Studied effect of oral administration of D
-400, a herbomineral formulation on streptozocin-
induced diabetes in rates. Indian J Biotech, 2002; 38:
268-72.

Jacob, B.; Narendhirakannan, R.T. Role of medicinal
plants in the management of diabetes mellitus: A
review. 3 Biotech, 2019; 9: 4. [CrossRef]

Raut A, Bichile L, Chopra A, Patwardhan B, Vaidya
A. Comparative study of amrutbhallataka and
glucosamine sulphate in osteoarthritis: Six months
open label randomized controlled clinical trial. J
Ayurveda Integr Med., 2013; 4: 229-36.

Chopra A, Saluja M, Tillu G, Venugopalan A,
Sarmukaddam S, Raut AK, et al. A randomized
controlled exploratory evaluation of standardized
ayurvedic formulations in symptomatic osteoarthritis
knees: A Government of India NMITLI Project.
Evid Based Complement Alternat Med., 2011; 2011:
724291.

Stephen D. A report of National Nutraceutical
Centre. Nutraceuticals India 2012. Webinar, 2012; 1:
22.

Gandji, K.; Chadare, F.; Idohou, R.; Salako, V;
Assogbadjo, A.; Kakai, R.G. Status and utilisation of
Moringa oleifera Lam: A review. Afr. Crop. Sci. J.,
2018; 26: 137-156.

Fejer, J.; Kron, I.; Pellizzeri, V.; Pl’'uchtova, M.;
Eliasova, A.; Campone, L.; Gervasi, T.; Bartolomeo,
G.;Cicero, N.; Babejova, A.; et al. First Report on
Evaluation of Basic Nutritional and Antioxidant
Properties of Moringa Oleifera Lam. from
Caribbean Island of Saint Lucia. Plants, 2019; 8:
537.

28

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

. Saini, R.K.; Sivanesan, I.; Keum, Y.-S.
Phytochemicals of Moringa oleifera: A review of
their nutritional, Therapeutic and industrial
significance. 3 Biotech, 2016; 6: 203. [CrossRef]

Nova, E.; Redondo-Useros, N.; Martinez-Garcia,
R.M.; Gomez-Martinez, S.; Diaz-Prieto, L.E;
Marcos, A. Potential of Moringa oleifera to Improve
Glucose Control for the Prevention of Diabetes and
Related Metabolic Alterations: A Systematic Review
of Animal and Human Studies. Nutrients, 2020; 12:

2050.
Leone, A.; Bertoli, S.; Di Lello, S.; Bassoli, A.;
Ravasenghi, S.; Borgonovo, G.; Forlani, F;

Battezzati, A. Effect of Moringa oleiferaleaf
Powder on Postprandial Blood Glucose Response: In
Vivo Study on Saharawi People Living in Refugee
Camps. Nutrients, 2018; 10: 1494. [CrossRef]
[PubMed]

Fatoumata BA 1 mamadou saidou BAH 1 mohamet
SENE Joseph kaulanzo SAMBOU modou mbacke
GUEYE and El Hadji makhtar BA2, January-June,
2020; 11(1): 18.29.

Flammang AM, Cifone MA, Erexson GL,
Stankowski LF. Genotoxicity testing of a fenugreek
extract. Foodand chemical Toxicology, 2004; 42:
1769-1775.

Neelakantan, N., Narayanan, M., de Souza, R. J., &
van Dam, R. M. Effect of fenugreek (Trigonella
foenum-graecum L.) intake on glycemia: a meta-
analysis of clinical trials. Nutrition Journal, 2014;
13: 7. https://doi.org/10.1186/1475-2891-13-7.
Madar Z, Abel R, Samish S, Arad J (1988) Glucose-
lowering effect of fenugreek in non-insulin
dependent diabetics. Eur J Clin Nutr 42: 51- 54
Link:https://bit.ly/3fKLYQz

Gutiérrez RM, Mitchell 'S, Solis RV: Psidium
guajava: a review of itstraditional uses,
phytochemistry and pharmacology. J

Ethnopharmacol, 2008; 117: 1-27.
Y. Jiao, M. Zhang, S. Wang, et al., Consumption of
guava may have beneficial effects in type 2 diabetes:
A bioactive perspective. International Journal of
Biological Macromolecules, 2017; 101: 543552.
C. S. Huang, M. C. Yin, L. C. Chiu,
Antihyperglycemic and antioxidative potential of
Psidium guajava fruit in streptozotocin-induced
diabetic rats. Food and Chemical To2005. Xicology,
2011; 49: 2189-2195.
C. S. Huang, M. C. Yin, L. C. Chiu,
Antihyperglycemic and antioxidative potential of
Psidium guajava fruit in streptozotocin-induced
diabetic rats. Food and Chemical Toxicology, 2011;
49: 2189219.
D. Hua, D. Zhang, B. Huang, et al., Structural
characterization and DPPH. radical scavenging
activity of a polysaccharide from Guara fruits.
Carbohydrate Polymers, 2014.
. Oliver, B. B., Medicinal Plants in tropical West
Africa. Cambridge University Press, Cambridge,
1993; 1993: 457-461.

www.ejpmrcom |

Vol 12, Issue 11, 2025.

ISO 9001:2015 Certified Journal | 41



https://doi.org/10.1186/1475-2891-13-7

Paithankar et al.

European Journal of Pharmaceutical and Medical Research

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

N. H. Cho, D. Whiting, N. Forouhi, et al. IDF
Diabetes Atlas, International Diabetes Federation,
Brussels, 2015.

Urch D. Aloe vera —Nature’s Gift. Blackdown
Publications, Bristol. England, 1999; 7-13.
Reynolds T. The compounds in Aloe leaf exudates:
A review. Botanical Journal of the Linnean Society,
1985; 90: 157-177.

Tanaka M, Misawa E, Ito Y, Habara N, Nomaguchi
K, Yamada M, et al. Identification of five
phytosterols from Aloe vera gel as anti-diabetic
compounds. Biol Pharm Bull,, 2006; 29(7):
1418-22.

Pe'rez YY, Jime'nez-Ferrer E, Zamilpa A,
Hernandez-ValenciaM, AlarconAguilar FJ,
Tortoriello J, et al. Effect of a poly phenol-rich
extract from Aloe vera gel on experimentally
induced insulin resistance in mice. Am J Chin Med.,
2007; 35(06): 1037-46.

8] B. Benzidia et al., “Chemical composition and
antioxidant Activity of tannins extract from green
rind of Aloe vera (L.) Burm. F.” Journal of King
Saud University-Science, 2018; 31(4): 1175-1181.
A. Maan, A. Nazir, M. K. I. Khan et al.,, “+e
therapeutic Properties and applications of Aloe vera:
a review,” Journal of Evidence-Based
Complementary and Alternative.

Surjushe A, Vasani R, Saple D. Aloe vera: a short
review.

Grover JK & Yadav SP Pharmacological actions and
potential uses of Momordica charantia: a review. J
Ethnophar macol, 2004; 93: 123-132.

Abascal K & Yarnell E. Using bitter melon to treat
diabetes. J Altern Complement Med., 2005; 1:
179-184.

Lans CA Ethnomedicines used in Trinidad and
Tobago for urinary problems and diabetes mellitus. J
Ethnobiol Ethnomed, 2006; 2: 45.

Cefalu WT, Ye J & Wang ZQ Efficacy of dietary
supplementation with botanicals on carbohydrate
metabolism in humans. Endocr Metab Immune
Disord Drug Targets, 2008; 8: 78-81.

Dhalla NS., et al. “Chemical composition of the fruit
of Momordica charantia Linn”. Indian Journal of
Pharmacology, 1961; 23: 128140.

Braca A., et al. “Chemical composition and
antimicrobial activity of Momordica charantia seed
essential oil”. Fitoter, 2008; 79: 123-125.

Virdi J., et al. “Antihyperglycemic effects of three
extracts from Momordica charantia”. Journal of
Ethnopharmacology, 2003; 88: 107111.

PB Aswar and BS Kuchekar. “Photochemical,
Microscopic,  Antidiabetic, Biochemical and
Histopathologically Evaluation of Momordica
charantia”. International Journal of Pharmacy and
Pharmaceutical Sciences, 2012; 4: 325-331.

Grover, J. K., Yadav, S. P. Pharmacological actions
and potential uses of Momordica charantia: A
review. Journal of Ethnopharmacology, 2004; 93(1):
123-132. https://doi.org/10.1016/j.jep.2004.03.035

58

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

. Patel DK, Prasad SK, Kumar R, Hemalatha S. An
overview on antidiabetic medicinal plants having
insulin mimetic property. Asian Pacific Journal of
Tropical Biomedicine, 2012; 2(4): 320-330.
https://doi.org/10.1016/S2221- 1691(12)60032
Porwal M, Sharma K, Malik PA. Effect of Annona
squamosa Linn. Leaves in Mice. Pharmacology line,
2011; 2: 44-52.

Kamble SM, Patel UA. Antidiabetic and antioxidant
activities of methanolic extract of Annona squamosa
leaves in streptozotocininduced diabetic rats. Asian
Journal of Pharmaceutical and Clinical Research,
2012; 5(3): 56-59.

Ministry of health and family welfare, department of
Ayush. New Delhi. Ayurvedic Pharmacopeia of
India, 2001; 17-20.

Ayurvedic pharmacopeia of India. Ministry of health
and family welfare, department of Ayush, New
Delhi, 2001; 17-20.

Farrukh A, Igbal A. Broad-spectrum anti-bacterial
and antifungal properties of certain traditionally
used Indian medicinal plant. World J Microbiol
Biotechnol, 2003; 19(6): 653-7.

Hemaiswarya S, Poonkothai M, Raja R, Anbazhagan
C. Comparative study on the anti microbial activities
of three Indian medicinal plants. Egypt J Biol.,
2009; 11(1): 52-4.

Das S.K., Vasudevan D.M. Tulsi: The Indian holy
power plant. Natural Product Radiance, 2006; 5:
279-83.

Prajapati N.D., Purohit S.S,. Sharma A.K., Kumar T.
A Hand Book of Medicinal Plant, 1% Ed. Agrobios,
India, 2003; 367.
https://www.mashrita.com/tulsi-holy-basil-types-
herb-found-world/

1. Agarwal, P., Rai, V., & Singh, R.B. Randomized
placebocontrolled, single blind trial of Holy Basil
leaves in patients with non- insulindependent
diabetes mellitus. International Journal of Clinical
Pharmacology and Therapeutics, 1996; 34(9):
406-409.

Mondal, S., et al. Scientific validation of Tulsi
(Ocimum sanctum Linn.) in medicine: A review.
International Journal of Ayurveda Research, 2009;
1(3): 112-121.

Gopa, B., Anbu, J., & Jeyadevi, R. Antidiabetic
effect of Emblica officinalis in alloxaninduced
diabetic rats. International Journal of Pharmacy and
Pharmaceutical Sciences, 2012; 4(2): 456-459.
Yokozawa Kim H.Y., Kim H.J., Okubo T., Chu D.C
and Juneja L.R., Amla (Emblica officinalis Gaertn).
prevents dyslipidaemia and oxidative stress in the
ageing process, Br. J. Nutr., 2007; 97(6): 118795.
Daisy P.H., Averal and R.D and Modilal., Curative
properties of Phyllanthus extract in alloxaninduced
diabetic rats, J. Trop. Med. Plant., 2005; 5: 21-27.
2015; 4(1SC-2014): 31-35.

Ranasinghe P. et al. Medicinal properties of 'true’
cinnamon (Cinnamomum zeylanicum): a systematic
review. BMC Complementary and Alternative

www.ejpmrcom |

Vol 12, Issue 11, 2025.

ISO 9001:2015 Certified Journal | 42



https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/j.jep.2004.03.035
https://doi.org/10.1016/S2221-1691(12)60032
https://doi.org/10.1016/S2221-1691(12)60032
https://doi.org/10.1016/S2221-1691(12)60032
https://doi.org/10.1016/S2221-1691(12)60032
https://doi.org/10.1016/S2221-1691(12)60032
https://doi.org/10.1016/S2221-1691(12)60032
https://doi.org/10.1016/S2221-1691(12)60032
https://doi.org/10.1016/S2221-1691(12)60032
https://doi.org/10.1016/S2221-1691(12)60032
https://doi.org/10.1016/S2221-1691(12)60032
https://doi.org/10.1016/S2221-1691(12)60032
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/
http://www.mashrita.com/tulsi-holy-basil-types-herb-found-world/

Paithankar et al.

European Journal of Pharmaceutical and Medical Research

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Medicine, 2013; 13: 275. doi:10.1186/1472688213-
275

[28/07, 10:24 pm] Gauri Paithankar: 18
Jayaprakasha G, Jagan Mohan Rao L. Chemistry,
biogenesis, and  biological  activities  of

Cinnamomum zeylanicum. Crit Rev Food Sci Nutr.,
2011; 51: 547-562.

H.-F. Yeh, C.-Y. Luo, C.-Y. Lin, S.-S. Cheng, Y.-R.
Hsu, and S. T. Chang, “Methods for thermal stability
enhancement of leaf essential oils and their main
Constituents from Indigenous Cinnamon
(Cinnamomum  osmophloeum),”  Journal  of
Agricultural and Food Chemistry, 2013; 61(26):
6293-6298.

S. Onderoglu, S. Sozer, K. M. Erbil, R. Ortac, and F.
Lermioglu, “The evaluation of long-term effects of
cinnamon bark and olive Leaf on toxicity induced by
streptozotocin administration to Rats,” Journal of
Pharmacy and Pharmacology, 1999; 51(11):
1305-1312.

Khosla, P., Bhanwra, S., Singh, J., Seth, S., &
Srivastava, R. K. A study of hypoglycemic effects of
Azadirachta indica (Neem) in normal and alloxan
diabetic rabbits. Indian Journal of Physiology and
Pharmacology, 2000; 44(1): 69-74.

Jose Francisco Islasa, Ezeiza Acosta b, Zuca G-
Buentello a,5 Juan Luis Delgado-Gallegos a, Maria
Guadalupe Moreno-Tre-ifio ¢, Bruno Escalante c,
Jorge E. Moreno-Cue-as ¢, An o-er-iew of Neem
(Azadirachta indica) and its potential impact on
health Journal of Functional Foods, 2020; 74:
104171. journal homepage:
www.elsevier.com/locate/jff

Bogardus C, Lillioja S, Howard B, Reaven G, Mott
D. Relationships between insulin secretion, insulin
action, and fasting plasma glucose concentration in
nondiabetic and noninsulindependent  diabetic
subjects. J. Clin Inves, 1984; 74: 1238-1246.
Sharma B, Balomajumder C, Roy P. Hypoglycemic
and hypolipidemic effects of flavonoid rich extract
from Syzygium cumini seed in hyperglycemic rats.
Food and Chemical Toxicology, 2008; 46(7):
2376-2383. https://doi.org/10.1016/j.fct.2008.03.004
Katiyar D, Singh V, Ali M. Recent advances in
Pharmacological potential of Syzygium cumini: A
Review. Adv. Appl. Sci. Res., 2016; 7(3): 1-2.
Kumar A, llavarasan R, Jayachandran T,
Deecaraman M, Aravindan P, Padmanabhan N et al.
Antidiabetic activity Of Syzygium cumini and its
isolated compound against Streptozotocininduced
diabetic rats, Journal of Medicinal Plants Research,
2008; 2(9): 246-249.

Asl, M. N., & Hosseinzadeh, H. Review of
pharmacological effects of Glycyrrhiza spp. And its
bioactive compounds. Phytotherapy Research, 2008;
22(6): 709-724.

Maideen NMP. Prophetic medicineNigella sativa
(black cumin Seeds) — potential herb for COVID19?
J Pharmacopuncture, 2020; 23: 62-70.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

Bamosa, A. O., Kaatabi, H., Lebda, F. M., Elg, A.
M., & Al-Sultan, A. Effect of Nigella sativa seeds on
the glycemic control of patients with type 2 diabetes
mellitus. Saudi Journal of Biological Sciences,
2015; 22(4): 598-604.
https://doi.org/10.1016/j.sjbs.2014.12.005

Aravind, G., Bhowmik, D., Duraivel, S., & Harish,
G. Traditional and Medicinal Uses of Carica papaya.
Journal of Medicinal Plants Studies, 2013; 1(1):
7-15.
https://www.plantsjournal.com/archives/2013/vollis
suel/PartA/1-1-3.pdf

Nwofia, GE.; Ojimelukwe, P.; Eji, C. Chemical
composition of leaves, fruit pulp and seeds in some
Carica papaya (L) morphotypes.Int. J. Med. Aromat.
Plants, 2012; 2: 200-206.

Adenowo, A.; llori, M.; Balogun, F.; Kazeem, M.
Protective effect of ethanol leaf extract of Carica
papaya Linn (Caricaceae) inalloxan-induced diabetic
rats. Trop. J. Pharm. Res., 2014; 13: 1877.

Ukpabi, C.F.; Chukwu, M.; Onyemaechi, J.N.; Ibe,
P.; Onuh, E.F. Antidiabetic and Antihyperlipidemic
Effects of Aqueous Extractof Carica papaya Leaf on
the Experimental Model against Single Alloxan
Toxicity. World Sci. Res., 2019; 6: 14-18.
[CrossRef]]

Airaodion, A.l. Antidiabetic Effect of Ethanolic
Extract of Carica papaya Leaves in Alloxaninduced
Diabetic Rats. Am. J. Biomed.Sci. Res., 2019; 5:
227-234.

Juarez-Rojop, |.E.; Diaz-Zagoya, J.C.; Ble-Castillo,
J.L.; Miranda-Osorio, P.H.; E CastellRodriguez, A.;
A Tovilla-Zarate, C.; Rodriguez-Hernandez, A.;
Aguilar-Mariscal, H.; RaménFrias, T.;
BermidezOcafia, D.Y. Hypoglycemic effect of
Carica papayaleaves in streptozotocin-induced
diabetic rats. BMC Complement. Altern. Med.,
2012; 12: 236.

Fakeye, T.O.; Oladipupo, T.; Showande, O.;
Ogunremi, Y. Effects of Coadministration of Extract
of Carica papaya Linn (familyCariaceae) on Activity
of Two Oral Hypoglycemic Agents. Trop. J. Pharm.
Res., 2007; 6: 671-678.

Chaturvedi P, George S. Momordica charantia
maintains normal glucose levels and lipid profiles
and prevents oxidative stress in diabetic rats
subjected to chronic sucrose load. J Med Food,
2010; 13(3): 520-7.

Bnouham, M., et al. “Medicinal plants with potential
antidiabetic activity — A review of ten years of
herbal medicine research.” International Journal of
Diabetes & Metabolism, 2006; 14(1): 1-25.

Modak, M., et al. “Indian herbs and herbal drugs
used for the treatment of diabetes.” Journal of
Clinical Biochemistry and Nutrition, 2007; 40(3):
163-173.

Patel, D. K., et al. “Herbal medicines as an
alternative source of therapy: a review on potential
anti-diabetic plants.” Current Diabetes Reviews,
2012; 8(2): 180-194.

WWW.ejpmr.com

| Vol 12, Issue 11, 2025.

1SO 9001:2015 Certified Journal

| 43



http://www.elsevier.com/locate/jff
http://www.elsevier.com/locate/jff
http://www.elsevier.com/locate/jff
http://www.elsevier.com/locate/jff
http://www.elsevier.com/locate/jff
http://www.elsevier.com/locate/jff
http://www.elsevier.com/locate/jff
http://www.elsevier.com/locate/jff
http://www.elsevier.com/locate/jff
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
https://doi.org/10.1016/j.sjbs.2014.12.005
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
http://www.plantsjournal.com/archives/2013/vol1issue1/PartA/1-1-3.pdf
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163
https://doi.org/10.3164/jcbn.40.163

Paithankar et al. European Journal of Pharmaceutical and Medical Research

97. Singh, N., et al. “Role of herbal nutraceuticals in
diabetes management: A systematic review.” Journal
of Ethnopharmacology, 2021; 279: 114361.
https://doi.org/10.1016/j.jep.2021.114361

98. DeFronzo, R. A., et al. “Pathogenesis of type 2
diabetes mellitus.” Medical Clinics, 2015; 99(1): 1.

99. Jayasri, M. A,, et al. “Antidiabetic effect of Costus
pictus leaves in normal and streptozotocin-induced
diabetic rats.” International Journal of Diabetes in
Developing Countries, 2004; 24: 145-150.

100.Yeh GY, Eisenberg DM, Kaptchuk TJ, Phillips RS.
“Systematic review of herbs and dietary
supplements for glycemic control in diabetes.”
Diabetes  Care., 2003; 26(4): 1277-1294.
https://doi.org/10.2337/diacare.26.4.1277

101.Patel DK, Prasad SK, Kumar R, Hemalatha S. “An
overview on antidiabetic medicinal plants having
insulin mimetic property.” Asian Pac J Trop Biomed,
2012; 2(4): 320-330. https://doi.org/10.1016/S2221-
1691(12)60032-X

102.Kazeem Ml et al. J Evid Based Complement Altern
Med., 2013; 18(4): 275-282.

103.Medagama AB. Diabetol Metab Syndr, 2015; 7: 94.

104.Ekor M. “The growing use of herbal medicines:
issues relating to adverse reactions and challenges in
monitoring safety.” Front Pharmacol, 2014; 4: 177.
https://doi.org/10.3389/fphar.2013.00177.

105.Badnale AB, Sarukh VS, Nikam YP, Supekar AV,
Khandagale SS, A review on potential medicinal
herbs as health promoters, Journal of Drug Delivery
and Therapeutics, 2022; 12(3-S): 225-229.

www.ejpmrcom | Vol 12, Issue 11, 2025.

1SO 9001:2015 Certified Journal

44



https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.1016/j.jep.2021.114361
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.1016/S2221-1691(12)60032-X
https://doi.org/10.1016/S2221-1691(12)60032-X

