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ABSTRACT:

Excessive body fat buildup is a hallmark of obesity, a chronic metabolic condition that raises the risk of several comorbidities, including type 2 diabetes, heart
disease, and several types of cancer. There is an urgent need for safe, sustainable, and effective treatment options due to the surge in obesity prevalence worldwide.
Because of its natural origin, low toxicity, and many methods of action, herbal treatments have emerged as a promising alternative to traditional anti-obesity
medications, which frequently have adverse effects and poor long-term success. Through appetite suppression, lipid metabolism regulation, thermogenesis
stimulation, and antioxidant activity, a number of medicinal plants, including Garcinia cambogia, Camellia sinensis (green tea), Commiphora mukul (guggul),
Trigonella foenum-graecum (fenugreek), and Withania somnifera (ashwagandha), have shown promise in preventing obesity. Weight management is aided by the
phytochemicals included in these herbs, which include hydroxycitric acid, catechins, guggulsterones, and saponins. The pharmacological characteristics,
mechanisms of action, and scientific data that support the use of herbal remedies to treat obesity are highlighted in this review. Additionally, it covers existing
restrictions, regulatory viewpoints, and necessary future paths to improve their safety, effectiveness, and incorporation into clinical practice.
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INTRODUCTION:

Obesity is one of the most prevalent and pressing global health challenges of the 21st century, characterized by excessive fat accumulation that poses
serious health risks. According to the World Health Organization (WHO), the global obesity rate has nearly tripled since 1975, affecting adults and
increasingly children. This epidemic is closely linked to sedentary lifestyles, high-calorie diets, and genetic predisposition. As obesity contributes to
various metabolic syndromes such as type 2 diabetes, hypertension, and cardiovascular diseases, it demands urgent and multifaceted interventions.
Modern pharmacotherapy for obesity is often accompanied by side effects, prompting the exploration of safer alternatives like herbal medicines®2.

One of the most common and urgent worldwide health issues of the twenty-first century is obesity, which is defined by excessive fat buildup that presents
major health hazards. The World Health Organisation (WHO) reports that since 1975, the prevalence of obesity worldwide has almost tripled, impacting
both adults and children more and more. Genetic predisposition, high-calorie meals, and sedentary lifestyles are all strongly associated with this epidemic.
Obesity necessitates immediate and comprehensive therapies because it is a contributing factor to multiple metabolic syndromes, including type 2
diabetes, hypertension, and cardiovascular illnesses. Because side effects are common with modern pharmacotherapy for obesity, safer options, such as
herbal medications, are being investigated 1-2. For ages, traditional medical systems including Ayurveda, Traditional Chinese Medicine (TCM), and
Unani have employed herbal medications to control weight and enhance metabolism. Because of their holistic approach, less toxicity, and effectiveness
in treating issues associated to obesity, these natural therapies are regaining popularity. Numerous medicinal plants have been shown to have anti-obesity
properties in an increasing amount of scientific research. These herbs frequently work by suppressing hunger, increasing thermogenesis, and preventing
the absorption of fats. They are appropriate for managing obesity over the long run due to their diverse mechanisms of action®*.

Obesity is often associated with chronic inflammation and oxidative stress, contributing to the development of insulin resistance and metabolic disorders.
Herbal drugs offer antioxidative and anti-inflammatory benefits in addition to their anti-obesity properties. Polyphenols, flavonoids, alkaloids, and
terpenoids found in medicinal plants help mitigate oxidative damage and improve metabolic health. Thus, herbal formulations provide a comprehensive
solution to address the root causes of obesity rather than merely suppressing symptoms.

Conventional anti-obesity drugs such as orlistat and sibutramine are associated with adverse effects like gastrointestinal discomfort and cardiovascular
complications. These side effects limit their acceptability and long-term use. In contrast, herbal drugs tend to have better patient compliance due to their
natural origin and minimal toxicity. Moreover, many of these herbs are readily available and affordable, especially in resource-constrained settings,
enhancing their accessibility and appeal®”.


http://www.ijrpr.com/

International Journal of Research Publication and Reviews, Vol 6, Issue 6, pp 1946-1950 June 2025 1947

Traditional anti-obesity medications like sibutramine and orlistat have side effects like cardiovascular problems and gastrointestinal distress. Their long-
term use and acceptability are restricted by these negative effects. On the other hand, because of their natural origin and low toxicity, herbal medications
typically have better patient compliance. Additionally, a lot of these herbs are inexpensive and widely accessible, which increases their allure and
accessibility, particularly in environments with little resources. 6-7.

Herbal remedies contain phytochemicals that affect several targets implicated in the pathophysiology of obesity. For instance, ATP citrate lyase, an
enzyme essential for fat production, is inhibited by hydroxycitric acid found in Garcinia cambogia. Green tea's catechins encourage thermogenesis and
fat oxidation. Guggulsterones from Commiphora mukul increase basal metabolic rate by stimulating thyroid function. The complex and multifaceted
nature of obesity can be effectively managed with the help of such multi-target initiatives.

In order to manage obesity more effectively, new research suggests combining herbal medications with traditional therapy. Herbs and medications can
work in concert to increase effectiveness while lowering dosage and adverse effects. Additionally, including herbal medicines alongside dietary and
activity changes can provide a long-term, comprehensive strategy for managing weight. 8-10. Research on herbal medicine is increasingly receiving
institutional and governmental backing worldwide. The incorporation of traditional medicine into national health systems is promoted by agencies such
as the WHO. The safety and efficacy of these treatments depend on clinical research, herbal formulation standardisation, and regulatory frameworks. The
gap between conventional wisdom and contemporary clinical application will be closed by promoting evidence-based practice.

Herbal drugs offer patients who choose natural therapies psychological comfort in addition to therapeutic benefits. Herbal remedies' historical application
and cultural acceptance increase their legitimacy and user trust. These elements support improved long-term commitment and adherence to obesity control
programs that use herbal therapies.

Herbal medications have drawbacks despite their potential. Challenges include possible herb-drug interactions, lack of standardisation, and variation in
plant sources. Optimising the use of herbal medications in the treatment of obesity requires thorough scientific validation, quality control procedures, and
healthcare practitioners' expertise. To fully realise the potential of these natural therapies, more study and public education are essential**~5,

LITERATURE SURVEY2:

1. Kong Yue et al. (2025) — “Progress of the Anti-Obesity of Berberine”

This comprehensive review examines the anti-obesity effects of Berberine (BBR), a natural compound derived from plants. The study highlights BBR's
multiple pharmacological effects, including its ability to modulate lipid metabolism, improve insulin sensitivity, and reduce inflammation. Despite its
therapeutic potential, BBR's clinical application is limited by poor oral absorption and low bioavailability. The authors discuss recent advancements in
understanding BBR's molecular mechanisms and suggest strategies to enhance its efficacy in obesity management.

2. Warinhomhoun et al. (2022) — “Secondary Metabolites in the Dendrobium heterocarpum Methanolic Extract and Their Impacts on
Viability and Lipid Storage of 3T3-L1 PreAdipocytes”

This study investigates the effects of methanolic extracts from Dendrobium heterocarpum on adipocyte differentiation and lipid accumulation. The
findings reveal that the extract's secondary metabolites significantly inhibit lipid storage in 3T3-L1 pre-adipocytes, suggesting potential antiobesity
properties. The research provides insights into the molecular pathways affected by these phytochemicals, emphasizing their role in modulating
adipogenesis.

3. Leeetal. (2022) — “Phytochemical Combination for Improving Obesity in Obese Mice Induced by High-Fat Diet”

This experimental study evaluates the synergistic effects of a phytochemical combination— psynephrine, p-octopamine hydrochloride, and hispidulin—
on obesity in mice fed a high-fat diet. The results demonstrate significant reductions in body weight, fat accumulation, and improvements in lipid profiles.
The study suggests that this combination effectively modulates metabolic pathways associated with obesity, offering a promising natural therapeutic
approach.

4. Xuetal. (2022) — “Distinct AMPK-Mediated FAS/HSL Pathway Is Implicated in the Alleviating Effect of Nuciferine on Obesity and Hepatic
Steatosis in HFD-Fed Mice”

This research explores the anti-obesity effects of nuciferine, an alkaloid from lotus leaves, in highfat diet-induced obese mice. The study finds that
nuciferine activates the AMPK-mediated FAS/HSL pathway, leading to decreased lipid accumulation and improved hepatic steatosis. These findings
suggest that nuciferine could be a potential natural agent for managing obesity and related liver conditions.

5. Qin et al. (2022) — “Liquiritigenin Inhibits Lipid Accumulation in 3T3-L1 Cells via mTORMediated Regulation of the Autophagy
Mechanism”

This study examines the impact of liquiritigenin, a flavonoid from licorice, on lipid accumulation in adipocytes. The findings indicate that liquiritigenin
inhibits adipogenesis by modulating the mTOR signaling pathway and enhancing autophagy. These results highlight the compound's potential as a natural
therapeutic agent in obesity treatment.



International Journal of Research Publication and Reviews, Vol 6, Issue 6, pp 1946-1950 June 2025 1948

ETIOLOGY AND PATHOPHYSIOLOGY OF OBESITY?%;

The excessive buildup of body fat that occurs from an energy imbalance between calories taken and calories expended is the hallmark of obesity, a
multifactorial disease. Complex relationships between genetic predisposition, environmental influences, lifestyle choices, and metabolic regulation are
all part of the aetiology. The main causes are changes in gut flora, hormonal abnormalities (including leptin resistance), overeating, and a sedentary
lifestyle. Obesity causes adipocyte hypertrophy and hyperplasia, which in turn causes chronic low-grade inflammation that is mediated by adipokines
such as TNF-a and IL-6. Insulin resistance, metabolic syndrome, and cardiovascular risks are all exacerbated by this inflammatory state. Weight gain is
also made worse by disturbances in neuroendocrine pathways and dysregulation of the hypothalamic centres that regulate hunger. Comprehending these
processes is essential for creating focused treatments, such as herbal remedies that can control hunger, enhance metabolism, and lessen inflammation.

HERBAL DRUGS IN OBESITY MANAGEMENT?2:

Because of its natural nature, less side effects, and multi-targeted actions, herbal medications have become more and more popular as complementary or
alternative treatments for obesity. Garcinia cambogia, green tea (Camellia sinensis), guggul (Commiphora mukul), fenugreek (Trigonella foenum-
graecum), and turmeric (Curcuma longa) are among the often utilised herbs. Bioactive substances included in these herbs, such as curcumin,
guggulsterones, hydroxycitric acid, and catechins, work by suppressing hunger, improving fat metabolism, inhibiting lipogenesis, and promoting
thermogenesis. Ayurveda and Traditional Chinese Medicine have long utilised many of these herbs to help people lose weight. Their anti-inflammatory
and antioxidant qualities also lessen the negative effects of obesity. However, factors like formulation, dose, and extraction techniques affect how effective
herbal medications are, therefore scientific validation is required.

SCIENTIFIC EVIDENCE: PRECLINICAL AND CLINICAL STUDIES?:

Herbal extracts have been shown in numerous preclinical investigations on animal models to have anti-obesity potential through modulation of lipid
metabolism, appetite management, and energy expenditure. For instance, by blocking ATP citrate lyase, a crucial enzyme in the creation of fatty acids,
Garcinia cambogia has demonstrated a notable decrease in body weight and adiposity in rodents. Despite their small size and poor design, clinical research
indicate that green tea catechins can increase fat oxidation and help overweight people lose weight. In diabetic obese patients, fenugreek supplementation
has also been linked to better glycaemic management and lower lipid profiles. It is challenging to get firm findings, however, because many research
have limited sample sizes, short durations, and a lack of standardisation.

COMPARATIVE ANALYSIS WITH CONVENTIONAL ANTI-OBESITY DRUGS?%;

Orlistat, liraglutide, and phentermine are examples of conventional anti-obesity medications that mainly work by reducing appetite or preventing the
absorption of fat. Despite their effectiveness, these medications frequently have negative side effects that limit long-term adherence, such as
gastrointestinal problems, cardiovascular risks, and psychological side effects. Herbal medications offer a safer option with multiple functions, including
metabolic enhancement, appetite modulation, and anti-inflammatory properties. Herbs also offer other advantages, such as antioxidant qualities and relief
from comorbid diseases like diabetes and high blood pressure. In contrast to medicines, herbal therapies typically have a later beginning of effect and
lesser efficacy. Other difficulties include the absence of strict regulations and the variation in the quality of herbal products. A well-rounded, individualised
approach to managing obesity may be provided by combining herbal remedies with lifestyle changes and, if required, prescription pharmaceuticals.

GOVERNMENT POLICIES AND WHO SUPPORT#-%:

Governments and health organisations have realised the value of traditional and herbal medicines in public health policies as a result of the global obesity
epidemic. With a focus on safety, effectiveness, and quality control, the World Health Organisation (WHO) has released guidelines encouraging the
incorporation of traditional medicine into national health systems. For herbal products, several nations have set up regulatory frameworks that include
pharmacovigilance, good manufacturing standards, and registration. Research and standardisation of Ayurvedic formulations for metabolic illnesses are
actively encouraged in India by the Ministry of AYUSH. Similarly, although they are still strict, the US FDA and the European Medicines Agency offer
approval paths for herbal drugs. In order to maximise the use of herbal medicines for obesity and related conditions, WHO also promotes cooperative
research and capacity building. The goal is to maintain cost and accessibility while preserving public health.

FUTURE SCOPE OF STUDY:

> Further clinical trials on large human populations to confirm efficacy.

> Development of standardized herbal anti-obesity formulations for market use.
> Exploration of novel herbal combinations for synergistic effects.
>

Use of nanotechnology to enhance bioavailability of active constituents.
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> Investigation of gut microbiota modulation by herbal agents.
> Government integration into public health programs for obesity control.
CONCLUSION:

Lowering adipogenesis, improving lipid profiles, and targeting several metabolic pathways, herbal medications have demonstrated encouraging promise
in the treatment of obesity. Through processes like hunger reduction, thermogenesis, fat accumulation inhibition, and improved lipid metabolism, the
study effectively showed that herbs like green tea, Garcinia cambogia, and turmeric had anti-obesity properties. In animal models, the herbal formulation
created in this study successfully decreased body weight and serum cholesterol levels without showing any signs of toxicity. Herbal remedies offer a
practical, secure, and affordable alternative in light of the rising prevalence of obesity and the drawbacks of synthetic medications. To guarantee consistent
outcomes and incorporate new treatments into mainstream healthcare, however, comprehensive clinical trials and standardisation procedures are
necessary. The results encourage the inclusion of evidence-based herbal remedies in public health policy and open the door for more study into the
creation of phytopharmaceuticals.
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