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ABSTRACT :

With substantial morbidity, mortality, and medical expenses, chronic diseases like cancer, diabetes, cardiovascular disease, neurodegenerative diseases, and
autoimmune disorders constitute a substantial global health burden. Despite their effectiveness, conventional therapies frequently have drawbacks like side effects,
high costs, or insufficient efficacy. This has led to an increase in interest in herbal remedies, many of which have been used for centuries in traditional medicine
and are currently being studied in contemporary clinical studies. With an emphasis on the quality of clinical evidence, mechanisms of action, and safety concerns,
this evidence-based review critically investigates the role of herbal medicines in the management of chronic diseases. Concentrating on safety concerns, mechanisms
of action, and the quality of clinical evidence. Key findings indicate that while fenugreek, bitter melon, and cinnamon show moderate efficacy in glycemic control
for type 2 diabetes, herbs like garlic, hawthorn, and red yeast rice show promise in managing cardiovascular risk factors. While ginkgo biloba has encouraging
evidence for improving cognitive function in dementia, turmeric and boswellia show anti-inflammatory properties that are helpful in arthritis. Green tea catechins
exhibit antioxidant and chemopreventive qualities in cancer, and milk thistle has been investigated for hepatoprotection. Bioactive phytochemicals with
immunomodulatory, anti-inflammatory, antioxidant, and metabolic regulatory properties are primarily responsible for the therapeutic effects.Significant obstacles
are highlighted in the review, though, such as quality variation, a lack of standardization, a dearth of extensive randomized controlled trials, and the possibility of
herb-drug interactions. Although there is evidence to support the use of some herbs as an adjuvant, pharmacovigilance and thorough clinical validation are still
crucial. Prospects for the future place a strong emphasis on harmonizing regulations and conducting well-designed studies to integrate herbal medicine into

mainstream healthcare.
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INTRODUCTION

Chronic diseases like cancer, diabetes mellitus, cardiovascular disease, respiratory disorders, and neurodegenerative conditions are among the world’s
leading causes of death and disability. According to estimates from the World Health Organization (WHO), chronic illnesses account for nearly 74% of
all fatalities globally, resulting in a significant medical burden on top of social and economic issues. Despite the advancements in modern
pharmacotherapy, many conventional treatments are still limited by side effects, excessive costs, drug resistance, or inadequate therapeutic efficacy [2].
This has led researchers, physicians, and patients to look into complementary and alternative approaches, like using herbal remedies, for the prevention
and treatment of chronic illnesses. In traditional medical systems like Ayurveda, Traditional Chinese Medicine (TCM), and Unani, where plants are
valued for their therapeutic and preventive qualities, herbal medicines have been utilized for centuries. Recent years have seen a resurgence of scientific
interest in using contemporary pharmacological and clinical research to validate these age-old claims. Due in large part to their bioactive phytochemicals
with antioxidant, anti-inflammatory, immuno-modulatory, and metabolic regulatory properties, many herbs have shown encouraging results in the
treatment of chronic illnesses. For instance, fenugreek has been shown to have glycemic control effects in type 2 diabetes, ginkgo biloba has been studied
for cognitive decline in dementia, and turmeric (Curcuma longa) has demonstrated anti-inflammatory benefits in arthritis. [5S]In the modern world, when
patients frequently combine herbal remedies with prescription medications, the idea of evidence-based herbal medicine is especially crucial. For herbs to
be safely incorporated into contemporary healthcare, a thorough and scientific assessment of their efficacy, safety, dosage, and possible interactions with
other drugs is essential [1]. More thorough research is required because some herbal preparations rely primarily on preclinical data or traditional
knowledge, while others are supported by randomized controlled trials and meta-analyses . Another major problem with the use of herbal medicines is
quality variability, which arises from differences in plant species, cultivation, harvesting, processing, and formulation. The absence of regulatory
harmonization and international standardization hinders their adoption in evidence-based medical practice [3]. However, a number of international
initiatives are currently focused on standardizing herbal medications, pharmacovigilance, and good manufacturing practices (GMP).This article offers an
evidence-based review of herbal medicines in the treatment of chronic illnesses in light of these viewpoints. Commonly used herbs are highlighted, the

strength of the clinical evidence that is currently available is assessed, underlying mechanisms of action are examined, and safety, regulatory, and future
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research considerations are covered. The review seeks to support a reasonable and balanced integration of herbal medicine into the management of chronic
diseases by bridging traditional knowledge with scientific validation [4].

METHODOLOGY OF EVIDENCE REVIEW

A systematic, evidence-based methodology was used in this review to assess the function of herbal remedies in the treatment of chronic illnesses. Major
electronic databases such as PubMed, Scopus, Web of Science, ScienceDirect, and the Cochrane Library were searched extensively for relevant literature
[8]. To make sure that both contemporary scientific data and conventional knowledge were included, additional sources were consulted, including WHO
monographs, traditional pharmacopoeias, and clinical trial registries.

Search Strategy:
To obtain the most up-to-date and relevant information, the search was expanded to include publications from 2000 to 2025. Keyword combinations that

” 2 < 2 <

were used included Medical Subject Headings (MeSH) and terms such as “herbal medicine,” “phytotherapy,” “chronic disease,” “cardiovascular

2 <, ” <

disorders,” “diabetes,” “arthritis,” “cancer,” and “neurodegenerative diseases.” The use of Boolean operators (AND/OR) helped to focus the search.
Inclusion Criteria:
Systematic reviews, observational studies, meta-analyses, and randomized controlled trials (RCTs) on the use of herbal remedies for chronic illnesses.

Where there was a lack of clinical evidence, preclinical research offered mechanistic insights.

Quality Assessment:

The methodological quality of clinical trials was assessed using the Cochrane Risk of Bias tool and other widely used tools, and systematic reviews were
assessed using PRISMA guidelines [6]. By ensuring a thorough and impartial synthesis of the available data, this methodological framework allowed for
a fair evaluation of the therapeutic potential, mechanisms, and safety of herbal medicines in the treatment of chronic diseases.

HERBAL MEDICINES IN CHRONIC DISEASE MANAGEMENT

Long-term care is often necessary for chronic diseases, which can be brought on by side effects, drug resistance, or inefficiency. Due to their multi-
targeted mechanisms and generally good safety profiles, herbal remedies have attracted a lot of interest as supplements or alternatives in the treatment of
chronic illnesses [9]. Numerous herbs have been extensively studied for their potential to treat a range of serious chronic illnesses.

Cardiovascular Disorders:

Allium sativum, or garlic, has been shown to have antihypertensive and lipid-lowering properties through vasodilatory action and inhibition of cholesterol
synthesis. Hawthorn (Crataegus monogyna) has been used traditionally to treat angina and heart failure; there is evidence that it improves exercise
tolerance and cardiac contractility. Although standardization is still a problem, red yeast rice, which contains monacolin K, has demonstrated cholesterol-
lowering effectiveness comparable to statins.

Diabetes and Metabolic Syndrome:

The hypoglycemic effects of fenugreek (Trigonella foenum-graecum) seeds, which raise insulin secretion, are caused by their fiber and 4-
hydroxyisoleucine. Bitter melon (Momordica charantia) contains the polypeptide-p and charantin, which have insulin-mimetic qualities, while cinnamon
(Cinnamomum verum) improves insulin sensitivity and glycemic control. Type 2 diabetes may benefit from the use of these herbs as supportive therapies.

Neurodegenerative Disorders:

With evidence of enhancing cerebral blood flow and neuroprotection, ginkgo biloba is being extensively researched for dementia and cognitive decline
[7]. An Ayurvedic adaptogen called ashwagandha (Withania somnifera) has demonstrated promise in lowering stress, improving memory, and aiding in
the treatment of neurodegenerative diseases.

Liver and Kidney Disorders:

The compound silymarin, which is found in milk thistle (Silybum marianum), has been used as a hepatoprotective agent due to its antioxidant and
membrane-stabilizing properties in chronic liver disease. Although more clinical validation is needed, preliminary research indicates that herbs like ginger
and green tea may have nephroprotective benefits.

Cancer and Adjunctive Therapy:

Green tea catechins have antioxidant and chemopreventive properties, especially epigallocatechin gallate (EGCG). The potential of ashwagandha and
turmeric to lessen the side effects of chemotherapy and enhance cancer patients’ quality of life is being studied.All things considered, herbal remedies
have a great deal of promise for managing chronic illnesses because of their wide range of bioactive substances and multifaceted effects. However,
thorough clinical trials, formulation standardization, and close attention to safety and herb-drug interactions are necessary for their incorporation into
mainstream healthcare.
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MECHANISMS OF ACTION OF HERBAL MEDICINES

Herbal remedies use a variety of biochemical and molecular processes to produce their therapeutic effects. Herbal remedies usually contain multiple
phytochemicals that work together to modulate different physiological processes, in contrast to conventional drugs that often target a single pathway [10].
Because of their multi-targeted nature, they are especially pertinent to complex, multifactorial chronic diseases. Herbal medicines help manage chronic
diseases through the following main mechanisms of action.

1. Antioxidant Activity

Oxidative stress plays a major role in the pathophysiology of chronic diseases such as diabetes, atherosclerosis, neurodegeneration, and cancer [12].
Green tea (Camellia sinensis), turmeric (Curcuma longa), milk thistle (Silybum marianum), and other herbs contain polyphenols, flavonoids, and phenolic
acids that neutralize reactive oxygen species (ROS). These herbs reduce oxidative damage to proteins, lipids, and DNA, protecting cellular structures and
slowing the course of disease.

2. Anti-inflammatory Pathways

Chronic inflammation is the root cause of arthritis, cardiovascular disease, and inflammatory bowel disease. Phytochemicals like curcumin (turmeric),
boswellic acids (Boswellia serrata), and gingerols (Zingiber officinale) modulate the inflammatory mediators cyclooxygenase (COX), lipoxygenase
(LOX), tumor necrosis factor-alpha (TNF-a), and interleukins. Herbal treatments reduce inflammation and associated tissue damage by inhibiting pro-
inflammatory cytokines and transcription factors such as NF-kB.

3. Immunomodulation

Some herbs are useful for cancer, autoimmune diseases, and chronic infections because they have immune-boosting or immune-regulating qualities. For
instance, liquorice (Glycyrrhiza glabra) regulates T-cell responses, while ashwagandha (Withania somnifera) and echinacea (Echinacea purpurea) increase
immune cell activity. These herbs boost host defense in chronic illnesses and balance immune overactivity in autoimmune diseases.

4. Metabolic Regulation

Herbal remedies are helpful in diabetes and metabolic syndrome because they can affect the metabolism of fats and carbohydrates. Fenugreek (Trigonella
foenum-graecum) increases insulin secretion, cinnamon (Cinnamomum verum) increases insulin sensitivity, and bitter melon (Momordica charantia)
mimics the action of insulin. In a similar vein, red yeast rice and garlic reduce cholesterol by improving lipid clearance and blocking HMG-CoA reductase.

5. Neuroprotection and Cognitive Support

Ashwagandha, bacopa (Bacopa monnieri), and ginkgo biloba are herbs that increase cerebral blood flow, reduce oxidative stress in neurons, and enhance
neurotransmitter regulation. Ginkgo flavonoids protect against glutamate-induced excitotoxicity, while bacosides encourage synaptic activity and
neuronal repair [11]. In cases of dementia, Alzheimer’s disease, and Parkinson’s disease, these processes are especially crucial.

6. Hepatoprotective and Detoxifying Effects
By stabilizing membranes, scavenging free radicals, and raising glutathione levels, herbal remedies like milk thistle and andrographis (Andrographis
paniculata) protect liver cells. When it comes to chronic liver diseases brought on by toxins, alcohol, or viral infections, these actions are beneficial.

7. Anticancer Mechanisms

Numerous herbs have adjunctive anticancer or chemopreventive properties. Turmeric, resveratrol, and green tea catechins alter signaling pathways linked
to angiogenesis, apoptosis, and cell division [13]. They shield healthy cells from the harmful effects of chemotherapy while preventing the growth of
cancer cells.

8. Gut Microbiota Modulation
Several herbs, such as liquorice, ginger, and turmeric, may affect the gut microbiota, according to recent studies. By promoting beneficial bacteria and
suppressing detrimental strains, they enhance gut health, which is closely linked to the management of chronic illnesses.

SAFETY , TOXICITY, AND HERB - DRUG INTERACTIONS

Although herbal remedies are frequently thought of as “natural” and thus safe, their application in the treatment of chronic illnesses necessitates a thorough
assessment of their toxicity, safety, and possible interactions with prescription medications [15]. If not appropriately addressed, the intricacy of
phytochemical constituents, a lack of standardization, and unregulated use can present serious risks.

1. Safety Considerations

When taken in traditional dosages and forms, herbal products are usually regarded as safe; however, contemporary formulations like concentrated extracts,
capsules, or tinctures may raise the possibility of negative side effects. Identification of plant species, cultivation methods, the presence of contaminants
(such as pesticides or heavy metals), and dosage are some of the factors that affect safety. For instance, high doses of curcumin supplements may cause
gastrointestinal upset, even though turmeric is safe when consumed in food [14]. Similarly, the mineralocorticoid effects of excessive liquorice use can
result in hypokalemia and hypertension.
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2. Toxicity Risks

e Inappropriate preparation, adulteration, or inherent plant compounds can all result in toxicity.

e Hepatotoxicity: In high dosages, certain herbs have been linked to liver damage, including kava (Piper methysticum), comfrey (Symphytum
officinale), and green tea extract.

. Nephrotoxicity: Aristolochic acid, found in some traditional remedies made from Aristolochia species, is closely associated with cancer and
kidney failure.

. Cardiotoxicity: Originally used to help people lose weight, ephedra (Ephedra sinica) has been outlawed in many nations because of reports of
stroke, arrhythmias, and hypertension.

. Reproductive toxicity: Certain herbs, like sage and pennyroyal, can cause uterine contractions, which could be dangerous if you’re pregnant.

3. Herb—Drug Interactions

Patients with chronic illnesses frequently use herbal remedies and prescription medications at the same time, which raises the possibility of interactions
that could change how well drugs are absorbed, metabolized, or eliminated [17]. These interactions may result in increased toxicity or ineffective
treatment.

Pharmacokinetic interactions:

Many herbs affect cytochrome P450 (CYP) enzymes or drug transporters. For instance, by activating CYP3A4 and P-glycoprotein, St. John’s Wort
(Hypericum perforatum) reduces the plasma levels of drugs such as cyclosporine, oral contraceptives, anticoagulants, and antiretrovirals [19]. Grapefruit
juice raises the levels of calcium channel blockers and statins because it inhibits CYP3A4.

Pharmacodynamic interactions: The effects of drugs may be exacerbated or diminished by herbs. Garlic and ginkgo biloba, for instance, can exacerbate
the effects of anticoagulants (such as aspirin and warfarin) and raise the risk of bleeding [18]. Ginseng may change blood sugar levels and lessen the
effectiveness of warfarin, which would make diabetes harder to control.

Additive toxicities: When taken with hepatotoxic or nephrotoxic medications, certain herbs may raise the risk of organ damage.

4. Risk Mitigation Strategies
Ensuring safety requires:
e Applying Good Manufacturing Practices (GMP) to ensure precise botanical identification and quality control.
. Standardization of active ingredients is necessary to minimize variability.
e  Patient education on educating healthcare providers about the use of herbal remedies.
e Doctors watch for interactions between herbs and medications, especially in patients with long-term conditions who often have polypharmacy.
. Systems for post-marketing surveillance and pharmacovigilance of herbal products.

REGULATORY AND QUALITY CONTROL ASPECTS

The increasing use of herbal remedies to treat chronic conditions highlights the importance of regulatory monitoring and quality control. [27]. Unlike
synthetic pharmaceuticals, herbal medicines are derived from natural sources that can vary widely in composition, potency, and safety depending on
species, growing conditions, harvesting, and processing. This intrinsic variability necessitates stringent regulations and standardized quality measures to
ensure patient safety and therapeutic dependability.

1. Global Regulatory Frameworks
Regulations pertaining to herbal medicine differ significantly by region. In many countries, herbal products are classified as over-the-counter products,
dietary supplements, or traditional remedies rather than prescription drugs [21].

The World Health Organization (WHO) offers guidelines on herbal medicines’ safety, efficacy, quality control, and Good Agricultural and Collection
Practices (GACP).

In the US, herbal remedies are governed by the Dietary Supplement Health and Education Act (DSHEA, 1994). Manufacturers are still responsible for
ensuring that products are safe and have accurate labels, even though pre-market approval is not required.

European Union: The European Medicines Agency (EMA) is in charge of evaluating herbal medicinal products through the Committee on Herbal
Medicinal Products (HMPC), which publishes monographs based on established and traditional uses.

Ayurvedic and Traditional Chinese Medicines (TCM) are governed by national frameworks in China and India, with an increasing emphasis on

standardization and scientific validation.These inconsistent laws frequently hinder the harmonization and global acceptance of herbal products.
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2. Quality Control Measures

e The safety, effectiveness, and consistency of herbal formulations are guaranteed by quality control. Important strategies consist of:

e  Botanical Identification: Verification of the correct plant species through the use of DNA barcoding, microscopic, and macroscopic methods.

. To guarantee therapeutic efficacy, phytochemical standardization involves quantifying bioactive substances like silymarin in milk thistle or
curcumin in turmeric.

. Purity testing: Checking for impurities that could jeopardize safety, such as pesticides, heavy metals, microbial toxins, and adulterants.

. GMPs, or good manufacturing practices, are crucial for preserving the integrity of the product throughout processing, packing, and storage.

. Stability testing: Assessing potency and shelf life in various scenarios.

3. Challenges in Regulation and Quality Control

Despite efforts, several challenges remain:
e There are no generally accepted pharmacopeial standards for many herbs.
. Significant differences in the herbal composition due to geographical and seasonal factors.
e The presence of contaminated or counterfeit herbal products on the market.

4. Future Directions

Enhancing regulatory and quality frameworks requires the use of advanced analytical techniques (like chromatography and metabolomics), clinical
research funding, and the harmonization of global herbal standards. Strengthening post-marketing surveillance and patient reporting systems will also
improve safety monitoring [26].

LIMITATIONS OF CURRENT EVIDENCE

Despite increased interest and a large amount of research, there is still little and frequently conflicting evidence to support the use of herbal medicines in
the treatment of chronic illnesses. A number of scientific, methodological, and regulatory obstacles limit the power and relevance of existing research.

1. Lack of Large-Scale Clinical Trials

Small, single-center trials with small sample sizes make up the majority of research on herbal medicines. There are some randomized controlled trials
(RCTs), but they frequently don’t have enough statistical power to identify results that are clinically significant. For chronic conditions that necessitate
long-term care, there aren’t many long-term studies available to assess sustained efficacy and safety [24].

2. Variability in Herbal Preparations

Herbal medicines are complex mixtures of phytochemicals, as opposed to synthetic drugs with well-defined chemical structures [22]. Plant species,
geographic origin, cultivation conditions, harvesting time, and process methods can all have a significant impact on their composition [29]. This lack of
standardization makes dose-response assessments more difficult and produces inconsistent results across studies.

3. Methodological Weaknesses

Non-standardized outcome measures, brief follow-up periods, a lack of placebo controls, and inadequate blinding are just a few examples of the poor
study design found in many studies [23]. Furthermore, publication bias, which typically favors positive results and underreports negative or inconclusive
findings, causes benefits to be overestimated.

4. Limited Mechanistic Understanding
Clinical validation of these pathways is frequently lacking, despite preclinical studies identifying a number of mechanisms, including immunomodulatory,
anti-inflammatory, and antioxidant effects. It is still unclear how results from in vitro or animal models will be converted into benefits for human treatment.

5. Safety and Herb—Drug Interaction Data Gaps

There are currently no thorough safety profiles available for a large number of frequently used herbs. Herb-drug interactions are not well understood and
are not reported, especially in patients with chronic illnesses who frequently take several medications [16]. This evidence gap increases the probability
of adverse outcomes in real practice.

6. Regulatory and Quality Issues
The absence of uniform international regulatory standards leads to variations in product quality and labeling. Inconsistent active ingredient identification,
pesticide or heavy metal contamination, and adulteration with synthetic drugs all jeopardize patient safety and the validity of clinical evidence.

7. Cultural and Traditional Biases

Traditional practices like Ayurveda and Traditional Chinese Medicine (TCM) are the foundation of much of the knowledge about herbal medicines.
Although useful in evidence-based medical settings, this dependence on ethnopharmacology without adequate contemporary validation frequently breeds
skepticism.
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FUTURE PERSPECTIVES

Although herbal remedies have great potential for treating chronic illnesses, their broad use in evidence-based medicine necessitates a number of
developments in clinical integration, regulation, and research [30]. In order to ensure patient safety and effectiveness, future perspectives in this field
center on bridging traditional knowledge with contemporary scientific validation.

1. Advancement in Clinical Research
Future efforts must prioritize large-scale, multicenter, randomized controlled trials (RCTs) with rigorous methodologies. These studies should focus not
only on efficacy but also on long-term safety, dose optimization, and quality-of-life outcomes in chronic disease patients. Incorporating standardized

outcome measures will improve comparability across trials and strengthen evidence-based recommendations.

2. Standardization and Quality Assurance

Standardized herbal formulations with trustworthy phytochemical profiles must be developed. High-performance liquid chromatography (HPLC),
metabolomics, and DNA barcoding are examples of sophisticated analytical techniques that can guarantee accurate identification and quantification of
active constituents [20]. This will lead to less variation and more reproducible clinical results.

3. Integration with Modern Healthcare

The integration of herbal medicines into conventional healthcare systems offers opportunities for holistic treatment approaches. To safely advise patients
on the use of herbs, especially those who are already taking multiple medications, physicians and pharmacists must have complementary medicine
training. Using collaborative care models will maximize therapeutic benefits and minimize herb-drug interactions [28].

4. Personalized Medicine and Phytotherapy
Emerging fields like pharmacogenomics and systems biology may enable personalized herbal medicine. By understanding each patient’s distinct genetic
profile and metabolic responses, therapies can be tailored to optimize effectiveness and reduce side effects. This aligns with the growing movement of

precision medicine.

5. Global Regulatory Harmonization
Standardized international standards are necessary for herbal medicines to be traded safely and accepted globally. WHO, EMA, and national regulatory
bodies should collaborate to develop uniform frameworks for quality control, labeling, and pharmacovigilance.

6. Exploration of Novel Applications

Beyond their traditional uses, herbs have unrealized potential in modern therapeutics. For example, phytochemicals with anti-inflammatory and
antioxidant properties may be helpful in the creation of novel drugs for cancer, neurodegeneration, and metabolic syndrome. The pharmaceutical industry
can use herbal compounds as models to develop new medications.

CONCLUSION

Traditional healthcare systems have long employed herbal remedies to treat and prevent chronic illnesses. Numerous studies examining their safety
profiles, mechanisms of action, and therapeutic potential have been spurred by growing scientific interest. Herbs like milk thistle, fenugreek, garlic,
ginkgo biloba, turmeric, and green tea have a variety of complex effects, including immunomodulatory, antioxidant, anti-inflammatory, metabolic
regulatory, and neuroprotective properties. These characteristics make them useful supplements for the treatment of certain cancers, diabetes, liver
problems, cardiovascular diseases, and neurodegenerative diseases. Not withstanding these encouraging results, the limitations of the available data limit
the incorporation of herbal remedies into traditional healthcare. Among the challenges are variations in herbal composition, a lack of standardized
formulations, a lack of comprehensive clinical trials, underreported safety and herb-drug interaction data, and inconsistent regulatory oversight. These
limitations emphasize how important it is to use herbal remedies carefully and intelligently, particularly for patients receiving conventional medication.
In the future, the full potential of herbal medicines can be achieved through rigorous quality control methods, standardization of herbal products, and
advancements in clinical research. Pharmacovigilance, harmonizing regulatory frameworks, and using personalized medicine techniques can all help to
further maximize safety and effectiveness. Additionally, exploring novel applications for bioactive phytochemicals may contribute to the creation of
novel drugs and innovative methods for the treatment of chronic diseases.To sum up, herbal remedies offer a promising and supplementary approach to
the treatment of chronic illnesses. Modern scientific validation is necessary to ensure their safe, efficient, and evidence-based integration into healthcare,
even though traditional knowledge serves as a foundation. Herbal therapies have the potential to significantly improve outcomes and quality of life for
people with chronic conditions with further research, improved regulations, and patient-centered approaches.
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