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ABSTRACT
Evidence from existing literature suggests that herbal preparations may aid individuals in 
smoking cessation. However, a comprehensive understanding of the role of herbal drugs in 
mitigating the broader health effects associated with smoking remains limited and fragmented. 
A search was carried out using major scientific databases including Pubmed, Google scholar, and 
the Cochrane Library. Eligible studies were screened and evaluated for clinical and preclinical 
evidence regarding the therapeutic effects of Gymnema sylvestre, Cuminum cyminum, and Allium 
sativum in the context of smoking-related health consequences. The review highlights that 
these herbal agents demonstrate promising pharmacological properties, such as antidiabetic, 
antioxidant, anti-inflammatory, and detoxifying effects, which may contribute to the reduction 
of smoking-induced physiological damage like increased insulin resistance, increased reactive 
oxygen species and increased LDL. Clinical evidence remains preliminary but indicates potential 
supportive benefits in reducing oxidative stress, improving metabolic balance, and alleviating 
symptoms linked to chronic tobacco use. The findings provide initial evidence supporting the 
role of selected herbal drugs in reducing the adverse health outcomes of smoking with reference 
to classical Siddha text Nanjumurivunool. Further well-designed, large-scale clinical trials in 
combination with conventional therapies are warranted to validate these results and strengthen 
the evidence base.
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INTRODUCTION

Tobacco use is responsible for over 7 million deaths annually, 
of which approximately 1.6 million occur among non-smokers 
due to exposure to second-hand smoke. According to the 
Global Adult Tobacco Survey India, 2016-17 for about 29% of 
adults are users of tobacco (WHO, 2025). Reports of systematic 
review indicate that a clear dose-response relationship exists 
between smoking intensity and the associated health outcomes 
like Cancer, Diabetes, Chronic Obstructive Pulmonary Disease, 
Cardiovascular Disease (Dai, 2022). Apart from various Nicotine 
replacement therapy (Theodoulou, 2023), behavioural therapy 
(Hartmann‐Boyce, 2019) and pharmacotherapy (Streck, 2024), 
Complete cessation of smoking is said to be the most effective 
approach for cancer and CVD prevention (Chang, 2021). Though 

smokers are motivated by nicotine replacement therapy they 
are obviously met with various adverse effects with reference to 
systematic review (Mills, 2010). Evidence from existing literature 
suggests that herbal preparations like Vernonia cineria, St. 
John's wort, black pepper (Di Fabio, 2013) may aid individuals 
in smoking cessation (Mitra, 2023). However, a comprehensive 
understanding of the role of herbal drugs in mitigating the 
broader health effects associated with smoking remains limited 
and fragmented. Gymnema sylvestre, Cuminum cyminum and 
Allium sativum, in the form polyherbal decoction is administered 
to reduce the toxicity of Nicotiana tobacum with reference to the 
classical text Nanjumurivunool (Mudhaliyaar, 2006).

Gymnema sylvestre a medicinal plant from central and 
peninsular India has reference to various activity like 
antimicrobial, antihypercholesterolemic, hepatoprotective 
and sweet suppressing activities (Kanetkar, 2007). Cuminum 
cyminum a small annual and herbaceous plant  is most widely 
used for culinary and medicinal purposes (Mnif, 2015). Allium 
sativum is an aromatic herbaceous plant known for its various 
pharmacological activities like anticarcinogenic, antioxidant, 
antidiabetic, anti-atherosclerotic, antibacterial, antifungal, and 
antihypertensive activities in traditional medicines (El-Saber 
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Batiha, 2020). This study aims to discuss the review of these 
herbal plants both clinically and preclinically in risk factors like 
increased Insulin resistance (US FDA, 2025), Increased LDL 
(Rao, 2013), increased reactive oxygen species (Valavanidis, 2009) 
of smoking which ultimately leads to health consequences like 
Diabetes (Bergman, 2012), Cardiovascular diseases (Bergman, 
2012) and COPD respectively.

METHODOLOGY

The review was done in database like Pubmed, Google scholar 
and Cochrane library with search terms like Gymnema sylvestre 
and insulin resistance, Gymnema sylvestre and hyperlipedimia, 
Gymnema sylvestre and reactive oxygen species, Cuminum 
cyminum and insulin resistance, Cuminum cyminum and 
hyperlipedimia, Cuminum cyminum and reactive oxygen species, 
Allium sativum and insulin resistance, Allium sativum and 
hyperlipedimia, Allium sativum and reactive oxygen species 
involving filters for both clinical trials and preclinical trials.

RESULTS

Mechanism of action Against Smoke-Induced 
Metabolic and Cardiovascular Risks
Exposure to nicotine and cigarette smoke triggers multiple 
harmful pathways in the body. It increases Reactive Oxygen 
Species (ROS), leading to oxidative stress and endothelial 
dysfunction, which contribute to conditions like COPD and 
cardiovascular disease. Smoke exposure also elevates LDL levels 
and promotes lipid peroxidation, resulting in dyslipidemia 
and atherosclerosis (Figure 1). Additionally, it induces insulin 
resistance through the mTOR pathway in skeletal muscle, 
causing hyperglycemia and increasing the risk of type 2 diabetes 
(Figure 2). Chronic low-grade inflammation is further promoted 
by elevated inflammatory cytokines such as TNF-α and IL-6. 
Several herbs have demonstrated protective effects against these 
mechanisms (Figure 3). Gymnema sylvestre helps lower blood 
glucose and HbA1C, improves insulin sensitivity, reduces LDL and 
total cholesterol, and provides antioxidant activity to combat ROS 
(Figures 4 and 5). Cuminum cyminum enhances insulin function, 
improves lipid profiles by lowering total and LDL cholesterol 
while raising HDL, exerts antioxidant and anti-inflammatory 

Figure 2: Exposure to Cigarette smoke result in the formation of distinct Extracellular vesicle that has Metalloproteinase (MMP-12) and neutrophil elastase 
which leads to COPD (Annareddy, 2024).

Figure 1:  Nicotine induces insulin resistance in skeletal muscle by activating Mtor pathway (Bajaj M, 2012).
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effects, and supports weight and BMI regulation. Allium sativum 
(garlic) exhibits potent antioxidant and anti-atherosclerotic 
properties, increases adiponectin to improve metabolic function, 
reduces insulin resistance and improves glycemic control, lowers 
inflammatory markers such as CRP and cytokines, and enhances 
vascular and microvascular function. Together, these herbs may 
offer a complementary approach to counteract the metabolic 
and cardiovascular risks associated with nicotine and smoke 
exposure.

DISCUSSION

This review brings together clinical and preclinical evidence on 
the potential benefits of Gymnema sylvestre, Cuminum cyminum, 
and Allium sativum in countering the health effects of cigarette 
smoking. Smoking triggers a range of harmful pathways, including 
oxidative stress, dyslipidemia, systemic inflammation, and insulin 
resistance, all of which raise the risk for diabetes, cardiovascular 
disease, and Chronic Obstructive Pulmonary Disease (COPD). 
While conventional treatments like pharmacotherapy and 
nicotine replacement remain central to quitting smoking, their 
side effects and challenges with long-term adherence highlight 
the need for safer, supportive interventions.

Among the herbs studied (Table 1), Gymnema sylvestre consistently 
shows hypoglycemic, hypolipidemic, and insulin-sensitizing 
effects. Clinical research has reported reductions in fasting 
glucose, glycated hemoglobin, and LDL cholesterol, along with 
improvements in adipokine regulation. These properties suggest 
it could help counteract nicotine-induced insulin resistance and 
lipid imbalances in smokers.

Cuminum cyminum, commonly used both as a spice and a 
medicinal herb, demonstrates antioxidant, anti-inflammatory, 
and lipid-modulating effects. Trials in prediabetic and overweight 
individuals have shown improvements in insulin sensitivity, 
favorable changes in lipid profiles, and reductions in oxidative 
stress markers, suggesting it may help buffer some of the metabolic 
disturbances associated with smoking.

Allium sativum (garlic) has perhaps the most substantial evidence 
base. Multiple randomized controlled trials highlight its benefits 

on metabolic syndrome parameters, microvascular function, 
oxidative stress, and adiponectin levels. Notably, Aged Garlic 
Extract (AGE) has been shown to increase plasma adiponectin 
in patients with metabolic syndrome, revealing a novel 
mechanism for lowering cardiometabolic risk in smokers. Its 
wide-ranging effects-including antidiabetic, anti-atherosclerotic, 
and antioxidant properties-make garlic a strong candidate for 
supportive therapy against tobacco-related health issues.

Interestingly, all three herbs are referenced in classical Siddha 
texts, such as Nanjumurivunool, which recommend polyherbal 
decoctions to counter the toxic effects of tobacco. This alignment 

Figure 3: Nicotine in relation to Lipid Metabolism (Aslam, 2025).

Figure 4:  Mechanism of Action.
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Sl. 
No.

Study design Age group 
and disease

Intervention Outcome Sample 
size

Conclusion

1. Double blind RCT 30-60 years  Participants 
received either G. 
sylvestre or placebo, 
300 mg capsules 
taken twice daily 
before breakfast 
and dinner, 
totaling 600 mg per 
day for 12 weeks.

Levels of lipids and 
glucose, along with 
blood pressure and 
body weight.

24 Gymnema sylvestre shows strong 
efficacy in both preventing and 
managing metabolic syndrome 
(Zuñiga, 2017).

2. RCT IDDM GS4, a 
water-soluble 
extract of the 
leaves of Gymnema 
sylvestre
(400 mg/day).

Insulin requirements 
came down together 
with fasting 
blood glucose 
and glycosylated 
Haemoglobin 
(HbA1C) and 
glycosylated plasma 
protein levels.

27  GS4 therapy appears to enhance 
endogenous insulin, possibly 
by regeneration/revitalisation 
of the residual beta cells in 
insulin-dependent diabetes 
mellitus (Shanmugasundaram, 
1990).

3. RCT 30-60 years age Capsules of 
each, Gymnema 
sylvestre, Artemisia 
absinthium 
and Citrullus 
colocynthis were 
given to patients 
twice a day for 30 
days in 1 g per day 
dosage. 

Gymnema sylvestre 
reduced glucose 
levels by 37%, 
triglyceride levels 
by 5%, cholesterol 
levels by 13%, 
and Low-Density 
Lipoprotein (LDL) 
levels by 19% in 
diabetic individuals.

32 Powdered G. sylvestre, C. 
colocynthis, and A. absinthium 
show antidiabetic effects but 
no significant impact on lipid 
profiles (Li, 2015).

4. Randomized, 
double-blind, 
placebo-controlled 
clinical trial

Patients with 
impaired 
glucose 
tolerance

G. sylvestre in doses 
of 300  mg b.i.d.

At the end of the 
intervention, 46.7% 
of the patients 
obtained normal 
values in A1C.

30 In IGT patients, G. sylvestre 
lowered 2-hour OGTT and 
A1C, improved insulin 
sensitivity, and enhanced 
anthropometric and lipid 
profiles (Gaytán Martínez, 
2021).

5. Quasi-experimental 
study

Patient with 
Type 2 DM

500 mg of the 
herb per day for 
a period of 3 
months.

G. sylvestre 
supplementation 
lowered glucose, 
HbA1C, polyphagia, 
fatigue, and improved 
lipid and biochemical 
profiles.

These findings suggest a 
beneficial effect of GS in the 
management of diabetes 
mellitus (Kumar, 2010).

6. Experimental study (40-60) years 6 g of Gymnema 
sylvestre leaf 
powder was used 
to intervene the 
subjects in three 
divided doses.

Concluded that 
Gymnema sylvestre 
powder is effective 
in lowering the 
fasting as well as 
postprandial blood 
glucose levels.

20
(newly 
diagnosed)

Gymnema sylvestre powder 
effectively reduces both fasting 
and postprandial blood glucose 
levels (Paliwal, 2025).

Table 1: Clinical study of Gymnema sylvestre in alleviating increased Insulin resistance, hyperlipidemia and increased reactive oxygen species.
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Sl. 
No.

Study design Age group 
and disease

Intervention Outcome Sample 
size

Conclusion

7. A small cohort of 
patients with T2DM

Pts with T2DM Oral 
administration of 
OSA(R) (1 g/day, 
60 days).

Marked rises in 
insulin and C-peptide 
were linked to 
lowered fasting and 
postprandial glucose.

Small 
cohort

The novel high-molecular-
weight GS extract, OSA, 
offer a potential alternative 
treatment for T2DM-related 
hyperglycemia (Al-Romaiyan, 
2010).

8. Comparative study Obesity GS or BBR for 3 
months.

GS decreased fasting 
glucose and Res gene 
expression (p<0.05).

50 In obesity, BBR improves body 
composition and BP, while GS 
mainly lowers fasting glucose 
and insulin-resistance markers 
(Bandala, 2024).

9. Pilot study  Obese 
dysmetabolic 
patients

Daily dosage of two 
sachets, each one 
containing 1950 
mg myo-inositol, 
50 mg d-chiro-
inositol, 50 mg 
α-lactalbumin, and 
250 mgGymnema 
sylvestre.

 HOMA index, 
triglycerides, BMI, 
body weight, and 
waist circumference.

37 These findings support 
the supplementation with 
myo-inositol and d-chiro-
inositol in the 40:1 ratio, 
α-lactalbumin, and Gymnema 
sylvestre as a therapeutical 
strategy to potentiate the 
beneficial effects induced 
via dietary programs in 
dysmetabolic patients (Basciani, 
2023).

10. Double blind clinical 
trial

30-75 years 
type DM

The first group 
received cumin 
essential oil in 
capsule form. The 
second group 
received Vitamin 
E, and the third 
group was used as 
a control receiving 
oral gelatin 
capsules as placebo 
for three months 
period.

Leptin, glycosylated 
Hemoglobin (HbA1C) 
and also on lipid 
profile.

 95 Cumin in comparison with 
vitamin E has broader impact 
and it is more beneficial in 
terms of ability to reduce the 
diabetic index (Samani Keihan, 
2016).

11. Double-blind 
randomized controlled 
trial

Pre-diabetic 
patients aged 
19 years or 
more

One cumin soft gel 
(containing 75 mg 
of cumin essential 
oil) per day for 
10 weeks.

FPG, lipid profile, 
and HbA1C were 
assessed using 
standard enzymatic 
and colorimetric 
methods; serum 
insulin, leptin, 
and related indices 
(HOMA-IR, 
HOMA-B, QUICKI) 
were also evaluated.

32 patients 
in each 
group.

10-week cumin essential oil 
supplementation (75 mg/day) 
improved insulin function, lipid 
profile, and anthropometrics in 
prediabetics, but FPG, HbA1C, 
and leptin remained unchanged 
(Jafari, 2018).
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Sl. 
No.

Study design Age group 
and disease

Intervention Outcome Sample 
size

Conclusion

12. Randomized 
double-blind 
placebo-controlled 
clinical trial

18-60 years 
old.
overweight 
subjects

Participants were 
randomly assigned 
into three groups 
to receive: (1) 
cumin cyminum 
L. capsule (n=26); 
(2) orlistat 120 
capsule (n=26) and 
(3) placebo (n=26) 
three times a day 
for 8 weeks.

Anthropometric 
measures and fasting 
blood samples.

78 8 supplementation with 
Cuminum cyminum in 
overweight individuals matched 
orlistat 120 in reducing 
weight and BMI and also 
improved insulin metabolism 
(Taghizadeh, 2015).

13. Randomized, 
triple-blind, 
placebo-controlled 
clinical trial

Aged 18-60 
years

75 mg CuEO or 
placebo soft gel 
thrice daily for 8 
weeks.

Anthropometric 
indices, glycemic 
control, blood 
pressure, lipid 
profile, and insulin 
resistance.

56 CuEO had no impact on MetS 
components except for reducing 
DBP in MetS patients.
(Fu, 2015).

14. RCT 18 years and 
eligible for 
the clinical 
diagnosis of 
MetS

1,600 mg/d garlic 
powder or placebo 
for 3 months. 

Insulin resistance, 
Fatty Liver Index 
(FLI), and appetite.

90 Garlic improves MetS 
component, insulin resistance, 
FLI, and appetite (Morovati, 
2019).

15. A randomized 
controlled trial

Sge equal to or 
greater than 18 
years.

Intake of 
1,600  mg/d garlic 
powder) or control 
group (placebo) for 
3  months.

Intestinal transit 
time, LAP, 
Cardiometabolic 
Index (CMI), 
Atherogenic Index 
of Plasma (AIP), 
Castelli Risk Index 
I (CRI-I) and 
Castelli Risk Index II 
(CRI-II).

90 Garlic supplementation can 
improve intestinal transit time, 
LAP, and cardiometabolic 
indices (Sangouni, 2023).

16. A Randomized 
Placebo-Controlled 
Study

18 and 65 years Encapsulated 
purple garlic oil or 
placebo capsules 
for five weeks.

Hs-CRP levels.  52 Regular intake of encapsulated 
purple garlic oil improved 
microvascular function, 
inflammation, and overall 
MetS profile in individuals 
with cardiometabolic issues 
(Bara-Ledesma, 2024).

17. RCT 100 mg/kg body 
weight raw crushed 
garlic 2 times a day 
with standard diet 
for 4 weeks.

Anthropometric and 
serum biochemical 
variables.

40 Raw crushed garlic positively 
affects MetS components and 
may serve as an adjunct for its 
prevention and management 
(Choudhary, 2017).

18. RCT Over 18 years 
old 

1.2  g/day of AGE 
(Kyolic), for 24 
weeks of treatment 
(12 weeks of AGE 
and 12 weeks of 
placebo).

Adinopectin 46 The study showed that a 
12-week administration of AGE 
led to an increase in plasma 
adiponectin levels in patients 
with metabolic syndrome 
(Gómez-Arbeláez, 2013).
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between traditional knowledge and modern clinical evidence is 
encouraging.

Nevertheless, several limitations persist. Most clinical studies 
had small sample sizes, brief intervention periods, and diverse 
participant populations. Only a few trials directly assessed 
smokers or smoking-related outcomes, limiting the applicability 
of the findings. Additionally, differences in herbal formulations 
such as powders, extracts, and essential oils-pose challenges 
for standardization and reproducibility. Therefore, larger, 
longer-term studies focused specifically on smokers are needed 
to confirm efficacy, determine optimal dosing, and ensure safety.

CONCLUSION

This review supports the therapeutic potential of Gymnema 
sylvestre, Cuminum cyminum, and Allium sativum in reducing 
the health effects associated with smoking. Together, these herbs 
exhibit antioxidant, insulin-sensitizing, lipid-lowering, and 
anti-inflammatory properties that may counteract mechanisms 
of tobacco-related damage, such as increased insulin resistance, 
elevated LDL, and oxidative stress. Garlic, especially in its aged 
extract form, provides the strongest clinical evidence, including 
new findings of adiponectin enhancement in patients with 
metabolic syndrome.

Although initial results are promising, the current evidence is 
still fragmented. Larger, well-designed clinical trials especially 
targeting smokers are necessary to confirm clear therapeutic 
roles. Combining these herbs with conventional treatments 
and behavioral strategies could offer a safe, cost-effective, 
and culturally appropriate way to reduce the burden of 
smoking-related morbidity.
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