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Abstract:

Type 2 diabetes mellitus (T2DM), hypertension, obesity, dyslipidemia, and cardiovascular disease (CVD) are among the lifestyle diseases that are on the rise
globally and have a significant impact on public health. Phytochemicals and herbal remedies have been thoroughly studied as complementary strategies for
management and prevention. The current evidence for popular botanicals (such as berberine, curcumin/turmeric, garlic, green tea catechins, ginseng, and
fenugreek), plausible mechanisms (such as AMPK activation, antioxidant and anti-inflammatory effects, modulation of lipid and glucose metabolism, vasodilation),
clinical efficacy from randomized trials and meta-analyses, safety/regulatory considerations, and suggested avenues for future research are summarized.Although
anumber of herbs show modest but clinically significant effects on blood pressure, weight, lipids, and glycaemic control, widespread clinical adoption is constrained
by preparation heterogeneity, dose, quality, and a lack of long-term safety data. Priorities include standardized preparations, rigorous trials, and integration with

conventional therapy under medical supervision. [1-6].
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Overview

A significant amount of global morbidity and mortality is caused by lifestyle diseases, which are noncommunicable diseases mainly caused by diet,
inactivity, tobacco, and alcohol. The World Health Organization has encouraged the safe, evidence-based integration of traditional medicine into health
systems because there is a great deal of interest in herbal and traditional medicines as complementary strategies. Clinical evidence, however, varies

depending on the herb and condition; safety and quality control are still issues. [1-3].
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Methods (this brief review's scope)

This is a narrative, targeted review that highlights evidence for important lifestyle disease domains and frequently used botanicals. It draws from
significant systematic reviews, meta-analyses, clinical trials, and authoritative reports up until 2025.
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Fig. 2 Medicinal plant and its Vitality

Findings and Conversation

1. Type 2 diabetes Clinical trials and meta-analyses have demonstrated the glucose-lowering effects of several plants and phytochemicals. Notable
instances include: Berberine: Although effect sizes and durability vary and long-term safety data are scarce, meta-analyses show improvements in fasting
glucose, HbAlc, and lipids that are in some ways comparable to metformin in short-term studies. [4]

The anti-inflammatory and insulin-sensitizing properties of curcumin (turmeric) have been consistently demonstrated in preclinical and clinical studies;
a number of randomized trials have shown slight decreases in fasting glucose and HbAlc. Nanoparticle formulations may improve bioavailability
[5]. Numerous RCTs and meta-analyses of fenugreek, bitter melon, cinnamon, and ginseng demonstrate inconsistent but generally modest improvements
in glycaemic indices; a limitation is the variability in preparations and dosages [6-8].

2. High blood pressure Garlic, particularly aged garlic extract, and other herbal remedies exhibiting vasodilatory or ACE-inhibitory effects have the best
clinical evidence: Garlic: although products and dosages vary between studies, meta-analyses show modest drops in systolic and diastolic blood pressure
in hypertensive individuals (often comparable to low-dose antihypertensives in magnitude) [9-11].

3. Controlling weight and obesity Appetite, thermogenesis, lipid metabolism, and gut microbiota can all be impacted by phytochemicals: In meta-
analyses, green tea catechins and caffeine have modest but statistically significant effects on weight loss, especially when combined with lifestyle
modifications and in the short term [12—14].

In certain analyses, berberine and curcumin also exhibit slight effects on waist circumference and body weight; the evidence is still conflicting and
frequently transient.

4. Cardiovascular risk and dyslipidemia Numerous herbs have anti-inflammatory, antioxidant, and lipid-lowering properties that may lower
cardiovascular risk markers: In meta-analyses and trials, berberine and curcumin have demonstrated decreases in LDL, triglycerides, and inflammatory
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markers; however, there is a dearth of information on long-term cardiovascular outcomes [4,5,15]. By enhancing endothelial function and lowering

oxidative stress, dietary phytochemicals in general (polyphenols, flavonoids) may help prevent CVD [2,16].

Action mechanisms

Herbal agents work through a variety of complementary mechanisms, such as: AMPK activation (berberine, for example) enhances lipid metabolism
and insulin sensitivity; anti-inflammatory and antioxidant pathways (polyphenols, curcumin); endothelial NO modulation and vasodilation (garlic,
ginseng); Several botanicals that alter the gut microbiota have an impact on inflammation and metabolism. Although they complicate dose-response and

interactions, these pleiotropic mechanisms explain multi-domain benefits.

Safety, quality, and legal aspects

The product composition, bioactive concentration, contaminants (heavy metals, adulterants), and interactions with prescription medications (such as
anticoagulants, statins, and hypoglycemics) are the main issues with the uneven regulation of herbal medicines. There have been reports of idiosyncratic
adverse events and herb-related hepatotoxicity; pharmacovigilance and patient counseling are required. WHO and national organizations suggest

integration frameworks and quality standards. [1, 3, 17].

Clinical implications and integration with traditional care Clinicians may consider evidence-based herbal adjuncts for motivated patients under

supervision, paying attention to standardized products, known interactions, and monitoring, given the modest but real effects of several botanicals. For

high-risk patients, herbal approaches should supplement established therapies rather than replace them.
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Current evidence's limitations

Herbal preparation heterogeneity, small trial sizes, brief durations, publication bias, and inconsistent methodological quality are some of the main
drawbacks. Longer randomized controlled trials with standardized endpoints, safety monitoring, and extract standardization are all required.

Conclusion

With some agents (such as berberine, curcumin, garlic, green tea catechins, and ginseng) supported by meta-analyses demonstrating modest clinical
benefits, herbal medicines and phytochemicals offer promising complementary options for managing components of lifestyle diseases. There are still
gaps in safety, standardization, and high-quality long-term outcome trials, though. Strict quality control, clinician knowledge of herb-drug interactions,

and patient education are necessary for integration into practice.
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