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Abstract: Medicinal plants have played an important role in traditional healthcare systems for
centuries and continue to attract scientific attention as potential sources of analgesic, antipyretic, anti-
inflammatory, and other pharmacological agents. Pain and fever are common clinical manifestations
associated with infections, inflammatory disorders, tissue injury, and several chronic diseases.
Although conventional medicines such as paracetamol, aspirin, and non-steroidal anti-inflammatory
drugs are widely used to manage these conditions, their adverse effects and limitations have
encouraged researchers to investigate plant-derived therapeutic alternatives. Selected medicinal
plants, including Curcuma longa (turmeric), Zingiber officinale (ginger), Azadirachta indica (neem),
Tinospora cordifolia (giloy), Ocimum tenuiflorum (holy basil), and Salix alba (white willow), contain
bioactive constituents that may influence pain perception, inflammatory pathways, and body-
temperature regulation.
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I. INTRODUCTION

Medicinal plants represent an important source of biologically active compounds and have contributed significantly to
traditional and modern drug development. Their therapeutic applications extend across several health conditions,
including pain, fever, inflammation, digestive disorders, infections, and metabolic disturbances. Traditional medical
systems, including Ayurveda, Unani, and other ethnomedical practices, have historically used plant-based preparations
to relieve symptoms and support recovery. Contemporary pharmacological research has increasingly focused on
identifying the active constituents of these plants, understanding their mechanisms of action, and determining whether
their traditional uses can be supported by reproducible experimental and clinical evidence.

ANALGESIC ACTIVITY OF SELECTED MEDICINAL PLANTS
Analgesic activity refers to the ability of a substance to reduce the perception or intensity of pain without necessarily
causing loss of consciousness. Medicinal plants may influence pain through several pathways, including the inhibition
of inflammatory mediators, modulation of oxidative stress, alteration of nociceptive signaling, and interactions with
neurotransmitter systems. Their effectiveness depends on the chemical composition of the preparation, the dose used,
the type of pain investigated, and the biological model.

1. Curcuma longa (Turmeric)

Major constituents: Curcuminoids, including curcumin

Turmeric is widely used in traditional medicine and is extensively investigated for its anti-inflammatory and potential
analgesic properties. Curcumin, its best-known bioactive constituent, has been studied for its effects on inflammatory
signaling pathways, including nuclear factor kappa B (NF-kB), cyclooxygenase-related pathways, and the production
of inflammatory cytokines. By influencing these processes, curcumin may reduce inflammatory sensitization and
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thereby contribute to pain relief. Research on turmeric has also explored antioxidant effects and potential applications
in inflammatory joint conditions.

A systematic review and meta-analysis of clinical trials involving members of the Zingiberaceae family reported a
reduction in subjective chronic pain with certain preparations, although the included interventions varied and the
findings should not be interpreted as proof that all turmeric products are equally effective.

Despite promising findings, curcumin has limited oral bioavailability, and different formulations may produce
substantially different exposures. Concentrated supplements cannot be assumed to have the same safety profile as
culinary turmeric. Reports of liver injury associated with some turmeric supplements reinforce the importance of dose,
formulation, duration, and individual susceptibility in evaluating

2. Zingiber officinale (Ginger)

Major constituents: Gingerols, shogaols, and related phenolic compounds

Ginger is traditionally used for digestive complaints, muscular discomfort, inflammatory conditions, and other
symptoms. Its principal pungent constituents, particularly gingerols and shogaols, have demonstrated anti-inflammatory
and antioxidant activities in experimental research. These compounds may influence inflammatory mediator production
and pathways involved in peripheral pain sensitization.

Clinical studies have investigated ginger preparations for conditions such as osteoarthritis and exercise-related muscle
soreness. Some findings suggest reductions in pain intensity, but the results vary according to the population,
preparation, treatment duration, and outcome measures. A review of ginger's pharmacological and toxicological
properties describes its diverse biological activities while emphasizing the need for further research on long-term
exposure and the kinetics of its constituents.

Ginger is generally tolerated by many adults when consumed in customary dietary quantities. However, concentrated
preparations may cause gastrointestinal discomfort and may warrant caution in people taking anticoagulant or
antiplatelet medicines. The magnitude of any clinically important bleeding interaction remains uncertain. Consequently,
ginger should not be considered universally risk-free merely because it is a commonly consumed food.

3. Ocimum tenuiflorum (Holy Basil or Tulsi)

Major constituents: Eugenol, rosmarinic acid, and other phenolic compounds

Holy basil is an important medicinal plant in traditional Indian healthcare. Its leaves contain several phytochemicals
that have been investigated for anti-inflammatory, antioxidant, antimicrobial, and other biological activities. Eugenol,
also present in other aromatic plants, has demonstrated analgesic potential in experimental settings, partly through its
effects on inflammatory processes and nociceptive signaling.

The analgesic potential of holy basil is biologically plausible, but the strength of evidence depends on the particular
extract and experimental design. Results from isolated compounds cannot be directly attributed to every tulsi
preparation, and evidence supporting its use as a clinically established analgesic remains limited. Its antipyretic
potential also requires careful distinction between traditional use and demonstrated efficacy in controlled human
studies.

Safety considerations include allergic reactions, gastrointestinal effects, variability in active constituents, and possible
interactions with medicines. Concentrated extracts require more rigorous evaluation than ordinary dietary exposure.
Adequate human safety data for prolonged use at medicinal doses are still needed.

4. Salix alba (White Willow)

Major constituent: Salicin and related salicylate compounds

White willow bark has a long history of use for fever, pain, and inflammatory complaints. Salicin can be metabolized
into salicylate-related compounds, providing a pharmacological rationale for its traditional applications. Salicylates
influence prostaglandin synthesis, which is involved in inflammatory pain and fever regulation.

However, willow bark extract is not chemically identical to aspirin. Its salicin concentration, absorption, metabolism,
and overall pharmacological effects vary with preparation. Potential adverse effects include gastrointestinal irritation,
hypersensitivity, and interactions that may increase bleeding risk. Salicylate-containing preparations are inappropriate
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for some populations, particularly children and adolescents with viral illnesses, because of concerns associated with
salicylate exposure. People with aspirin sensitivity, bleeding disorders, or relevant medication use should seek
professional advice before considering willow bark products.

5. Syzygium aromaticum (Clove)

Major constituent: Eugenol

Clove has traditionally been used to relieve toothache and localized oral discomfort. Eugenol, its principal aromatic
constituent, has local analgesic and anti-inflammatory properties that have been investigated in dental and experimental
settings. Its actions may involve modulation of sensory nerve activity and inflammatory processes. These properties
explain its use in certain dental preparations.

The safety of clove depends strongly on the form and concentration used. Culinary exposure differs substantially from
concentrated clove essential oil. Ingestion of large quantities of clove oil can cause serious toxicity, including liver
injury and neurological complications, particularly in children. Undiluted oil can also irritate or damage tissues.
Therefore, traditional topical use should not be interpreted as support for unrestricted oral consumption of concentrated
preparations.

ANTIPYRETIC ACTIVITY OF SELECTED MEDICINAL PLANTS

Antipyretic agents reduce an elevated body temperature associated with a regulated febrile response. During fever,
immune cells and other tissues release inflammatory mediators that stimulate prostaglandin E, production and
influence temperature-regulating centers in the hypothalamus. Some medicinal plants may modify fever-associated
pathways through anti-inflammatory or other pharmacological actions.

1. Azadirachta indica (Neem)

Neem has a long history of use in traditional medicine for skin conditions, inflammatory complaints, and fever-
associated illnesses. Different plant parts contain diverse compounds, including limonoids and other secondary
metabolites. Experimental investigations have examined several pharmacological properties of neem extracts, but
effects differ according to the plant part, solvent, concentration, and experimental model.

2. Tinospora cordifolia (Giloy or Guduchi)

Giloy is widely used in Ayurvedic practice and has been investigated for immunomodulatory, antioxidant, anti-
inflammatory, and other pharmacological activities. Its constituents include diterpenoids, alkaloids, and other
secondary metabolites. Modulation of inflammatory signaling provides a possible explanation for some reported effects
in experimental models, including potential influences on fever-associated responses.

3. Andrographis paniculata (King of Bitters)

Andrographis is a medicinal herb traditionally used for febrile illnesses and respiratory complaints. Andrographolide,
its best-known diterpenoid constituent, has been studied for anti-inflammatory and immunomodulatory activities. These
effects may influence biological processes associated with fever and inflammatory responses.

Nevertheless, findings from laboratory experiments do not establish that the plant can safely treat every cause of fever.
Clinical evidence must be assessed separately for each preparation and indication. Possible adverse effects include
gastrointestinal symptoms, allergic reactions, and interactions with medicines. Product standardization and adequate
human safety data remain important considerations.

4. Curcuma longa and Zingiber officinale

Turmeric and ginger are often investigated for their overlapping anti-inflammatory and potential antipyretic effects.
Their bioactive constituents may influence pathways associated with cytokine production, oxidative stress, and
prostaglandin signaling. These mechanisms provide a basis for further investigation but do not establish a dependable
fever-lowering effect in humans.

The distinction between an anti-inflammatory effect and a clinically meaningful antipyretic effect is important. A
substance may reduce inflammatory markers in an experimental model without producing a measurable or safe
reduction in fever in patients. Human trials with standardized preparations, appropriate comparison groups, and
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clinically relevant temperature outcomes are needed before these plants can be recommended as substitutes for
established treatment.

COMPARATIVE TABLE OF SELECTED MEDICINAL PLANTS
Table 1 summarizes the principal phytochemicals, potential pharmacological activities, proposed mechanisms, and
major toxicological considerations of the selected plants.

Table 1. Analgesic, antipyretic, and toxicological profiles of selected medicinal plants

Reported or
Medicinal Major bioactive P . i . A . Major toxicological
. potential analgesic | Antipyretic potential
plant constituents . . concerns
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. Potential through anti- | Rare liver injur
Modulation of | . & . . ury
. . inflammatory associated with certain
Curcuma longa | Curcumin, other | inflammatory . .
. .. .| mechanisms;  clinical | supplements;
(Turmeric) curcuminoids pathways and pain . . . .
o evidence limited by | gastrointestinal effects and
sensitization . . . .
preparation possible interactions
. . Proposed through anti-
L Potential reduction | . P 5 .. . .
Zingiber . . inflammatory activity; | Gastrointestinal
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officinale Gingerols, shogaols . insufficient  evidence | discomfort; possible
i pain and muscle . .. .
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in dental | systemic antipyretic use | . s
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. Limonoids and other | Experimental anti- | Traditional wuse, but . .
Azadirachta . . .. Neem oil ingestion may
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o1 . . . . .. ivi injury;
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(Giloy) phytochemicals inflammatory antipyretic use .
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. Investigated for febrile
. Potential effects 8 . . .
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Note: The table presents a qualitative synthesis, not a ranking of efficacy or safety. Evidence levels differ among plants
and preparations; traditional use or experimental activity does not establish clinical effectiveness. Toxicological risks
also vary with dose, duration, route, and product quality. Sources include the Zingiberaceae systematic review,
botanical safety reviews, and WHO guidance on herbal medicine safety.

TOXICOLOGICAL EFFECTS OF MEDICINAL PLANTS

Toxicological evaluation is essential for determining whether a medicinal plant can be used safely at a particular dose
and for a particular duration. The presence of potentially beneficial phytochemicals does not eliminate the possibility of
adverse biological effects. Toxicity may arise from the plant's intrinsic chemical constituents, inappropriate preparation,
excessive exposure, contamination, adulteration, or interactions with conventional medicines.

1. Hepatotoxicity

The liver plays a central role in the metabolism of plant-derived compounds and is therefore particularly vulnerable to
some herbal preparations. Hepatotoxicity may present as elevated liver enzymes, jaundice, abdominal discomfort,
nausea, or, in severe cases, acute liver failure. Reports involving giloy and certain turmeric supplements demonstrate
why medicinal plants require systematic safety monitoring. In giloy-associated cases, species identification, product
composition, and possible immune-mediated mechanisms complicate the interpretation of individual reports.
Nevertheless, clinically significant liver injury has been documented in association with products identified as
Tinospora cordifolia.

2. Nephrotoxicity

Some herbal products may adversely affect kidney function, either through direct toxicity, interactions with medicines,
contamination, or indirect consequences of severe systemic illness. The risk depends on the chemical composition and
exposure level. Renal safety assessments should include appropriate biochemical markers, urinalysis, and
histopathological examination in preclinical investigations where indicated. Researchers should not assume that an
extract is non-nephrotoxic simply because no obvious behavioural changes are observed in experimental animals.

3. Gastrointestinal Toxicity

Nausea, vomiting, abdominal discomfort, diarrhoea, and mucosal irritation are among the possible adverse effects
associated with herbal preparations. Concentrated extracts may produce effects that differ from those of culinary or
traditional preparations. Willow bark and other salicylate-containing products may cause gastrointestinal irritation,
while ginger and turmeric supplements may cause digestive symptoms in some individuals. The frequency and severity
of these effects depend on the preparation and the individual.

4. Neurological and Systemic Toxicity

Certain plant oils and concentrated extracts may produce neurological or systemic toxicity when ingested
inappropriately. Neem oil poisoning, for example, has been associated with serious clinical manifestations. Such
findings emphasize the importance of distinguishing edible plant material from concentrated oils or medicinal extracts.
The toxicity of one plant part or preparation should not automatically be generalized to every product derived from the
same species.

5. Reproductive and Developmental Toxicity

Reproductive safety is an important but sometimes inadequately investigated area of herbal pharmacology. A medicinal
plant may show promising analgesic activity while having insufficient evidence regarding pregnancy, fetal
development, fertility, or lactation. Researchers should evaluate reproductive and developmental toxicity where
exposure is foreseeable or where preliminary findings indicate a potential hazard. Until adequate evidence is available,
concentrated medicinal extracts should not be presumed safe during pregnancy merely because the plant has a history
of traditional use.

6. Herb—Drug Interactions

Herbal medicines may affect the absorption, metabolism, transport, or elimination of conventional drugs. They may
also influence pharmacodynamic processes such as blood coagulation, blood pressure, or glucose regulation. These
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interactions can potentially increase adverse effects or reduce the therapeutic effectiveness of prescribed medicines.
The World Health Organization emphasizes the need to assess and monitor herb—drug interactions when herbal
products are used alongside conventional treatments.

EXPERIMENTAL EVALUATION OF ANALGESIC AND ANTIPYRETIC ACTIVITIES

Experimental models provide a structured approach to evaluating the pharmacological properties of medicinal plants.
However, the choice of model must be aligned with the specific research question, and results should be interpreted
within the limitations of that model.

1. Analgesic Evaluation

Analgesic activity can be investigated using validated experimental approaches that assess different dimensions of
nociception. Chemical-induced pain models, mechanical or thermal sensitivity tests, and inflammatory pain models
may provide complementary evidence. Appropriate positive controls, vehicle controls, dose-response assessment,
randomization, and blinded outcome measurement help reduce bias. Researchers should also account for sedation,
motor impairment, and other confounding effects that might falsely appear to indicate pain relief.

2. Antipyretic Evaluation

Antipyretic activity is commonly assessed by measuring body temperature before and after an experimentally induced
febrile response in an appropriate model. Changes in temperature should be evaluated against suitable control groups
and a validated reference treatment. Environmental conditions, baseline temperature, animal handling, and the timing
of measurements must be standardized. A reduction in temperature alone is not sufficient to demonstrate a clinically
useful antipyretic effect, because nonspecific temperature reduction or toxicity may produce similar observations.

3. Toxicological Evaluation

Safety testing should include acute and repeated-dose assessments as appropriate to the intended exposure. Depending
on the plant and proposed use, researchers may investigate behavioural changes, body weight, food and water
consumption, haematological parameters, liver and kidney biomarkers, organ weights, and histopathological changes.
Additional studies may be required to investigate genotoxicity, reproductive toxicity, or other specific hazards.

Plant material should be botanically authenticated, and the extract should be characterized using appropriate
phytochemical and analytical methods. The extraction solvent, yield, storage conditions, and chemical fingerprint
should be documented so that the findings can be reproduced. WHO guidance also highlights the importance of
controlling contaminants and residues in herbal medicines.

DISCUSSION

The reviewed literature suggests that selected medicinal plants contain compounds capable of influencing biological
pathways associated with pain and inflammation. Turmeric and ginger have received considerable attention because of
their anti-inflammatory constituents, while willow bark has a pharmacological rationale linked to salicylates. Clove-
derived eugenol has recognized local applications in pain management, and several other plants have been investigated
for potential effects on inflammatory or fever-associated processes.

II. CONCLUSION
Selected medicinal plants offer valuable opportunities for investigating new analgesic and antipyretic agents because
their phytochemicals may influence inflammatory mediators, pain-processing pathways, and fever-associated biological
responses. Turmeric, ginger, holy basil, white willow, clove, neem, giloy, and Andrographis paniculata have different
traditional uses and pharmacological profiles. Among these, some preparations have encouraging experimental or
clinical evidence for particular outcomes, while the evidence for others remains preliminary or insufficient.

Copyright to IJARSCT DOI: 10.48175/568
www.ijarsct.co.in

420

| 2581-9429 |8
t\ 1JARSCT /3
& <




({ IJARSCT

r i

xx International Journal of Advanced Research in Science, Communication and Technology l\
IJARSCT  International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal X
ISSN: 2581-9429 Volume 6, Issue 5, July 2026 Impact Factor: 8.2

REFERENCES

1. Ali, B. H., Blunden, G., Tanira, M. O., & Nemmar, A. (2008). Some phytochemical, pharmacological and
toxicological properties of ginger (Zingiber officinale Roscoe): A review of recent research. Food and
Chemical Toxicology, 46(2), 409—420.

2. Choudhury, A., Singh, P. A., Bajwa, N., Dash, S., & Bisht, P. (2023). Pharmacovigilance of herbal medicines:
Concerns and future prospects. Journal of Ethnopharmacology, 309, 116383.

3. Curcuma longa (Turmeric): Ethnomedicinal uses, phytochemistry, pharmacological activities and toxicity
profiles—A review. (2023). Pharmacological Research Modern Chinese Medicine, 6, 100222.

4. Jalali, J., & Ghasemzadeh Rahbardar, M. (2026). Evaluating the toxicity and safety of turmeric (Curcuma
longa L.) and its components: A narrative review. Journal of Toxicology, 2026, Article 2715031.

5. National Institute of Diabetes and Digestive and Kidney Diseases. (2025). Tinospora. In LiverTox: Clinical
and Research Information on Drug-Induced Liver Injury. National Library of Medicine.

6. Philips, C. A., & Theruvath, A. H. (2024). A comprehensive review on the hepatotoxicity of herbs used in the
Indian (Ayush) systems of alternative medicine. Medicine, 103, e37903.

7. World Health Organization. (2004). WHO guidelines on safety monitoring of herbal medicines in
pharmacovigilance systems.

8. World Health Organization. (2007). WHO guidelines for assessing quality of herbal medicines with reference
to contaminants and residues.

9. World Health Organization. (2021). Key technical issues of herbal medicines with reference to interaction
with other medicines.

10. Zingiberaceae extracts for pain: A systematic review and meta-analysis. (2015). Nutrition Journal.

Copyright to IJARSCT DOI: 10.48175/568
www.ijarsct.co.in

421

| 2581-9429 |8
t\ 1JARSCT /3
& 55




