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Abstract

Dysmenorrhea, defined as painful menstrual cramps, affects a large proportion of adolescent girls globally,
often resulting in impaired daily functioning, reduced academic performance, and decreased quality of life.
Conventional treatment typically includes non-steroidal anti-inflammatory drugs (NSAIDs) and hormonal
therapies; however, concerns about adverse effects and long-term use have led to increasing interest in herbal
alternatives. Pudhina (mint; Mentha spp.) extract—rich in menthol, flavonoids, and essential oils—has
demonstrated analgesic, antispasmodic, and anti-inflammatory properties, which may contribute to reduced
menstrual pain. This review examines the pharmacological basis for using pudhina extract, evaluates clinical
evidence of its effectiveness in dysmenorrhea, and discusses practical implications for-adolescent health.
While current studies suggest that mint extract may decrease pain intensity and associated symptoms, further
high-quality randomized controlled trials in adolescent cohorts are recommended to validate these findings
and establish standardized formulations.
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1. INTRODUCTION

Dysmenorrhea is defined as cramp-like pain in the lower abdomen during menstruation without underlying
pathology (primary dysmenorrhea) and is a highly prevalent gynecological condition among adolescent
females. Pain typically begins shortly before or at the onset of menses and can last several days, affecting
school attendance, participation in activities, and psychological well-being. Epidemiological studies estimate
prevalence rates between 50% and 90% among adolescents worldwide, with up to 10-20% experiencing
severe symptoms that disrupt daily life.

Conventional therapeutic approaches primarily rely on NSAIDs such as ibuprofen or mefenamic acid, which
reduce prostaglandin synthesis to alleviate cramping. However, gastrointestinal side effects,
contraindications, and individual preferences for natural remedies have driven research into alternative and
complementary therapies. Herbal extracts with analgesic activity are increasingly studied, among which
pudhina (mint) is promising due to its wide availability, traditional use, and favorable safety profile.
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2. Pudhina (Mint): Botanical Profile and Bioactive Compounds

Pudhina commonly referred to as peppermint (Mentha piperita) or related Mentha species is a widely
cultivated aromatic herb used traditionally in culinary, medicinal, and therapeutic contexts. The plant’s
pharmacological effects are attributed mainly to its essential oil components, particularly menthol, along with
menthone and various flavonoids. Menthol interacts with transient receptor potential (TRP) cation channels
such as TRPMB8, producing a cooling sensation that is linked to analgesic effects and modulation of nerve
conduction related to pain perception. In addition, mint exhibits antispasmodic effects on smooth muscles and
anti-inflammatory activity, which are relevant to uterine cramping and associated menstrual discomfort.
Mechanistically, these compounds may inhibit prostaglandin synthesis similar to NSAIDs reduce calcium
influx in smooth muscle, and influence endogenous opioid pathways, contributing to decreased pain
perception. The aromatic compounds may also exert central analgesic effects and reduce associated symptoms
such as nausea and headaches. These multimodal actions make pudhina extract a candidate for menstrual pain
management, particularly in natural or holistic health care frameworks.

3. Evidence Review: Clinical and Experimental Studies

3.1 Randomized Controlled Trials

A key clinical investigation compared the efficacy of peppermint capsules with mefenamic acid a standard
NSAID in young women with primary dysmenorrhea. In this double-blind randomized crossover trial,
peppermint extract significantly reduced pain intensity and duration of cramps, although mefenamic acid
showed slightly greater reduction in bleeding volume and overall analgesic use. Participants in the mint group
reported fewer gastrointestinal side effects such as nausea and diarrhea, highlighting a potential tolerability
advantage of herbal intervention.

Another randomized double-blind clinical trial evaluating 330 mg peppermint capsules taken three times daily
during menstruation found a statistically significant reduction in pain severity compared to placebo in young
women with primary dysmenorrhea. The study suggests that menthol-rich capsules could be effective in
moderating menstrual pain severity, although pain duration did not differ significantly between groups.

3.2 Systematic Evidence

A systematic review of randomized controlled trials on peppermint’s effects on menstrual disorders, including
dysmenorrhea and related symptoms, found that peppermint may lead to statistically significant reductions in
pain severity and improvements in associated cognitive and gastrointestinal symptoms. However, the authors
emphasized limitations in study quality and consistency, calling for more rigorous trials to confirm
effectiveness and clarify mechanisms.

3.3 Adolescent-Focused Studies

Specific research targeting adolescents is relatively limited but emerging. A quasi-experimental study among
teenage girls found that mint leaf extract significantly reduced menstrual pain levels compared with a control
group without treatment, indicating positive outcomes in adolescent populations. Another descriptive
intervention study reported lowered dysmenorrhea symptoms following daily mint extract consumption,
although methodological limitations such as non-randomized design and small sample sizes were noted.

4. Potential Mechanisms of Action in Dysmenorrhea

Mint’s analgesic and antispasmodic effects are largely attributed to menthol’s interaction with TRPMS
receptors, which produce sensory “cooling” and may modulate nociceptive pathways involved in menstrual
pain. This interaction triggers calcium release from intracellular stores and influences neuronal activity related
to pain perception. Additionally, menthol and other bioactive compounds in mint may inhibit the production
of pro-inflammatory cytokines, reduce smooth muscle contraction through calcium channel modulation, and
activate endogenous opioid pathways, collectively contributing to pain relief and muscle relaxation.

These pharmacological pathways align with the pathophysiology of primary dysmenorrhea, which is mediated
by prostaglandin-induced uterine hypercontractility and inflammation. By targeting multiple aspects of this
pathophysiology, pudhina extract offers a multimodal approach to symptom reduction.
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5. Practical Implications for Adolescent Health

5.1 Efficacy and Safety

Based on current clinical evidence, pudhina extract appears to reduce the intensity of menstrual pain and
associated symptoms when used during menstruation. The favorable side effect profile, ease of administration
(e.g., capsules, teas, or extracts), and cultural acceptance of mint as a traditional remedy may support its use
as a complementary therapy, especially in adolescents who may be sensitive to NSAID-related side effects.
5.2 Dosage and Administration

While clinical trials have used defined dosages (e.g., 330 mg peppermint capsules three times daily),
standardized dosing guidelines remain undeveloped. Variability in herb quality, formulation, and peppermint
chemotype can affect bioavailability and therapeutic outcomes. Health practitioners should consider these
factors and exercise caution, especially in adolescent populations, until consensus dosing and regulatory
standards are established.

5.3 Integration into Holistic Care

Incorporating pudhina extract into a broader, evidence-based dysmenorrhea management plan—including
lifestyle modifications, dietary adjustments, stress management, and physical therapies—can support
comprehensive care. Education about realistic expectations, possible interactions with other medications, and
awareness of individual responses is essential when recommending herbal interventions.

6. Limitations and Future Research

Despite encouraging findings, limitations remain. Many studies involve small sample sizes, mixed age groups,
and non-standardized formulations. Research in adolescent-specific cohorts is particularly limited. Future
investigations should prioritize:

e Large-scale randomized controlled trials focusing on adolescents with standardized pudhina

extract.

o Dose-response studies to identify optimal therapeutic ranges for pain relief.

e Maechanistic research using biochemical markers to elucidate pathways of action.

o Comparative studies with existing first-line therapies to establish relative efficacy and safety.
Such studies will enhance clinical confidence in recommending pudhina extract and clarify its role in
evidence-based dysmenorrhea management.

7. Conclusion

Pudhina (Mentha spp.) extract, rich in menthol and other bioactive compounds, shows promise in alleviating
dysmenorrhea symptoms among adolescent girls and young women. Clinical studies indicate reductions in
pain severity and improvements in related symptoms, with a favorable safety profile compared to conventional
NSAIDs. However, limitations in study design and heterogeneity in formulations highlight the need for further
robust research. Integrating pudhina extract into holistic menstrual health strategies may offer a valuable, low-
risk option for adolescents seeking alternative or complementary relief from menstrual pain.
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