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ABSTRACT

The hallmark of diabetes mellitus, a chronic metabolic disease, is persistent hyperglycemia brought on by deficiencies in
either insulin action or secretion, or both. The quest for alternative therapeutic agents, such as medicinal plants with
hypoglycemic potential, has become necessary due to the rising prevalence of diabetes worldwide. A lesser-known
medicinal plant called Mollugo nudicaulis Lam has long been utilised for a number of therapeutic purposes, such as
hepatoprotective and anti-inflammatory actions. Mollugo nudicaulis Lam's phytochemical composition, pharmacological
potential, and anti-diabetic effectiveness are highlighted in this review, along with its mode of action, clinical significance,
and promise for further study.
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INTRODUCTION

Millions of people worldwide suffer from diabetes mellitus
(DM), a chronic metabolic disease that has a major
influence on public health. It is mostly characterized by
persistently elevated blood sugar levels brought on by the
body's inefficient production or use of insulin. Type 1
diabetes (T1D), an autoimmune disease that destroys beta
cells in the pancreas, and Type 2 diabetes (T2D), which is
mostly caused by insulin resistance and decreased insulin
output, are the two primary forms of the ailment. Another
kind of diabetes that develops during pregnancy but raises
the chance of getting type 2 diabetes later in life is called
gestational diabetes!.

A number of variables, including poor eating habits, genetic
susceptibility, and sedentary lifestyles, have contributed to
the sharp rise in the incidence of diabetes over the past
several decades. Diabetes can cause serious side effects
such retinopathy, nephropathy, neuropathy, and
cardiovascular disease if it is not controlled. Insulin
therapy, oral hypoglycemic medications like metformin and
sulfonylureas, and lifestyle changes including exercise and
nutrition are the traditional methods of treating diabetes.
However, these therapies frequently have drawbacks,
including side effects, exorbitant expenses, and patient non-
compliance®>.

These drawbacks have raised interest in investigating
natural options for the treatment of diabetes. The potential
of medicinal herbs to improve insulin sensitivity and reduce
blood glucose levels has been extensively researched.
Because of its anti-inflammatory, hepatoprotective, and
antioxidant qualities, Mollugo nudicaulis Lam, a medicinal
plant of the Molluginaceae family, has long been employed

in a variety of herbal treatments. According to recent
studies, its complex phytochemical composition—which
contains flavonoids, alkaloids, saponins, and tannins—may
also have important anti-diabetic effects>®.

The purpose of this review is to investigate Mollugo
nudicaulis Lam's phytochemical and pharmacological
characteristics in relation to its possible anti-diabetic
effects. This study aims to shed light on Mollugo
nudicaulis's potential as a complementary or alternative
treatment for diabetes mellitus by analyzing its mode of
action, clinical data, and future research directions®”.
Etiology

The development of diabetes mellitus is influenced by
genetic and environmental factors. Major risk factors
include obesity, sedentary lifestyle, high-calorie diet,
oxidative stress, and genetic predisposition. Mollugo
nudicaulis Lam has been reported to contain antioxidants
and bioactive compounds that may counteract oxidative
stress-related pancreatic beta-cell damage® '
Pathophysiology

The main cause of diabetes mellitus is impaired glucose
metabolism.  Autoantibodies target beta cells in the
pancreas in type | diabetes, resulting in complete insulin
insufficiency. Insulin resistance and compensatory
hyperinsulinemia are hallmarks of type 2 diabetes, which
ultimately leads to beta-cell failure and hyperglycemia.
Mollugo nudicaulis contains phytochemicals that may
enhance pancreatic function and insulin sensitivity!!!3.
Diagnosis

Numerous biochemical tests are used to detect diabetes,
including:

>126 mg/dL for fasting plasma glucose (FPG)
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After two hours, the oral glucose tolerance test (OGTT) is
>200 mg/dL.

HbAlc (hemoglobin Alc): >6.5%

Symptomatic random plasma glucose level: >200 mg/DI'*
14

Treatment

Currently available treatment options include of:

Oral hypoglycemic agents include SGLT?2 inhibitors,
DPP-4 inhibitors, sulfonylureas, and metformin.

Insulin therapy is used to treat advanced type 2 diabetes
and type 1 diabetes.

Lifestyle changes include food, exercise, and weight
control.

Herbal Remedies: The potential anti-diabetic effects of
traditional botanicals like Mollugo nudicaulis are being
studied'>'%.

Phytochemical Composition of Mollugo Nudicaulis
Studies have identified several bioactive constituents in
Mollugo nudicaulis, including:

Flavonoids: Quercetin, kaempferol (antioxidant, anti-
diabetic properties)

Alkaloids: Known to influence glucose metabolism
Saponins: Regulate lipid metabolism and glucose uptake
Tannins & Phenols: Exhibit free radical scavenging
activity"

Mechanism of Anti-Diabetic Action

Potential anti-diabetic mechanisms of Mollugo nudicaulis
include:

Enhancing Insulin Secretion: Stimulates pancreatic beta
cells.

Improving Insulin Sensitivity: Increases glucose uptake
in peripheral tissues.

Reducing Oxidative Stress: Protects beta cells from
oxidative damage.

Inhibiting Alpha-glucosidase:
digestion and absorption?’
Clinical Evidence

Numerous in vivo and preclinical investigations indicate
that Mollugo nudicaulis has strong anti-diabetic properties.
Oral administration of Mollugo nudicaulis extract
significantly lowers fasting blood glucose levels, according
to studies done on diabetic animal models. According to a
research, diabetic rats given extract from Mollugo
nudicaulis for four weeks saw a 35% drop in blood glucose
levels. Improvements in insulin sensitivity and pancreatic
beta-cell activity were noted in another investigation, which
may have implications for the treatment of diabetes.
There are currently few human clinical studies, despite
encouraging preclinical findings. To verify the
effectiveness and safety of Mollugo nudicaulis in the
treatment of diabetes in human populations, well-designed,
randomised controlled studies are required. Future studies

Slows carbohydrate

should focus on determining optimal dosages,
bioavailability, and long-term effects?*%,
Future Scope of Study

Human Clinical Trials: Performing extensive human
research to confirm the anti-diabetic outcomes of
preclinical invsestigations.
Mechanistic Studies: Examining the molecular mechanisms
by which Mollugo nudicaulis prevents diabetes, including

its function in glucose metabolism and insulin signalling.
Formulation Development: To guarantee constant
therapeutic efficacy, standardised dosage forms, such as
tablets, capsules, or herbal extracts, are developed.
Combination therapy: Assessing how Mollugo nudicaulis
may work in concert with current anti-diabetic medications
such as insulin or metformin to improve treatment results.
Toxicity and Safety Studies: Determining the safety profile
and possible adverse effects of long-term usage of Mollugo

nudicaulis to guarantee diabetic people may safely consume
it24_25.

CONCLUSION

It is diverse pharmacological effects and rich
phytochemical makeup, Mollugo nudicaulis Lam has great
promise as an anti-diabetic drug. Its effectiveness in
lowering blood glucose levels and enhancing insulin
sensitivity is supported by preclinical research. To prove its
safety and therapeutic potential, more investigation is
necessary, including human clinical studies. Its function in
the treatment of diabetes will become clearer as the
molecular mechanisms of action are examined. It will be
more applicable in contemporary medicine if standardized
formulations are created and its long-term safety is
assessed. Additionally, using Mollugo nudicaulis with
traditional anti-diabetic medications may enhance the
effectiveness of treatment. To optimize its effects, future
research should concentrate on improving dose,
bioavailability, and delivery techniques. All things
considered, Mollugo nudicaulis Lam shows potential as a
natural treatment for diabetes and merits more investigation
in clinical and pharmacological studies.
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