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Background: Fever and pain are common clinical manifestations associated
with inflammatory disorders. Although synthetic antipyretic and analgesic
agents are effective, their prolonged use may lead to adverse effects. Medicinal
plants are considered safer alternatives because of their therapeutic potential
and lower toxicity profile. Objective: The present study was designed to
evaluate the antipyretic and analgesic activities of the ethanolic extract of whole
plant of Oxalis latifolia Kunth using experimental animal models. Materials
and Methods: The ethanolic extract of Oxalis latifolia Kunth was prepared
using Soxhlet extraction. Antipyretic activity was evaluated using Brewer’s
yeast-induced pyrexia in Wistar rats. Analgesic activity was assessed using tail
immersion and acetic acid-induced writhing methods. The extract was
administered orally at doses of 100 mg/kg and 400 mg/kg body weight.
Paracetamol, tramadol, and diclofenac sodium were used as standard drugs.
Statistical analysis was performed using one-way ANOVA followed by
Dunnett’s and Tukey-Kramer multiple comparison tests. Results: The ethanolic
extract significantly reduced rectal temperature in yeast-induced pyrexia models
and exhibited dose-dependent antipyretic activity. In the tail immersion test, the
extract significantly increased tail flick latency, indicating centrally mediated
analgesic activity. In the acetic acid-induced writhing test, the extract
significantly reduced the number of writhes, suggesting peripheral analgesic
activity. The 400 mg/kg dose showed greater efficacy and produced results
comparable to standard drugs. Conclusion: The findings demonstrate that the
ethanolic extract of Oxalis latifolia Kunth possesses significant antipyretic and
analgesic activities, thereby supporting its traditional medicinal use. The
activity may be attributed to the presence of flavonoids, alkaloids, tannins, and
phenolic compounds.

INTRODUCTION: whereas pain acts as a protective mechanism
Fever and pain are among the most common initiated through nociceptor activation.
clinical manifestations associated with Conventional drugs such as non-steroidal
infections, inflammation, and tissue injury. anti-inflammatory drugs (NSAIDs), opioids,
Fever is a physiological response produced and antipyretic agents are widely used for the
by pyrogenic substances that stimulate management of these conditions. However,
prostaglandin synthesis in the hypothalamus, prolonged use of these drugs is often
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associated with adverse effects including
gastrointestinal irritation, renal toxicity,
hepatotoxicity, and drug dependence. These
limitations have created a growing interest in
the development of safer and effective
therapeutic agents derived from medicinal
plants.

Medicinal plants have been used since
ancient times in traditional systems of
medicine for the treatment of various
diseases.  Phytoconstituents  such  as
flavonoids, alkaloids, tannins, saponins, and
phenolic compounds are known to possess
significant pharmacological activities
including antipyretic, analgesic, anti-
inflammatory, antioxidant, and antimicrobial
properties. Scientific validation of
traditionally used medicinal plants s
essential for identifying novel bioactive
compounds and developing safer herbal
medicines.

Oxalis latifolia Kunth, commonly known as
broadleaf wood sorrel, is a perennial herb
belonging to the family Oxalidaceae. The
plant is native to Central and South America
and is widely distributed in tropical and
subtropical regions. Traditionally, the plant
has been used in folk medicine for the
treatment of fever, pain, inflammation,
microbial infections, diarrhea, diabetes, and
skin disorders. Phytochemical investigations
have revealed the presence of flavonoids,
tannins, alkaloids, saponins, and phenolic
compounds, which may contribute to its
therapeutic potential. Despite its traditional
medicinal importance, limited scientific
evidence is available regarding its antipyretic
and analgesic activities '}

Therefore, the present study was undertaken
to evaluate the antipyretic and analgesic
activities of the ethanolic extract of whole
plant of Oxalis latifolia Kunth using standard
preclinical experimental models. The study
aims to provide scientific validation for its
traditional medicinal use and explore its
potential as a safer herbal alternative for the
management of fever and pain.

NOVELTY OF THE WORK

1. The study scientifically validates the
traditional use of Oxalis latifolia Kunth in
the treatment of fever and pain.

2. The ethanolic extract demonstrated both

central and peripheral analgesic activities in
experimental animal models.

. The study highlights the dose-dependent
pharmacological efficacy of Oxalis latifolia
Kunth.

. The findings support the potential
development of plant-based alternatives to
synthetic antipyretic and analgesic drugs.

MATERIALS AND METHODS
Plant Material
Fresh whole plants of Oxalis latifolia Kunth
were collected during the months of
December to February from Bengaluru
Rural, Karnataka, India. The plant material
was authenticated by Dr. Rama Rao,
Research Officer (Botany), Central Ayurveda
Research Institute, Uttarahalli, Bengaluru,
Karnataka. A herbarium specimen bearing
voucher number Authentication/SMPU/
CARI/BNG/2023-24/2179 was deposited at
the Central Ayurveda Research Institute,
Uttarahalli, Bengaluru, Karnataka, for future
reference.
Chemicals and Reagents
Diclofenac sodium, tramadol, and
paracetamol used in the study were procured
from KAPL and Biocon Pvt. Ltd. All
chemicals and reagents used in the
experimental study were of analytical grade
and high purity.

Preparation of Plant Extract

The collected whole plants of Oxalis latifolia

Kunth were shade dried and coarsely

powdered. Approximately 100 g of powdered

plant material was subjected to Soxhlet
extraction using ethanol as the solvent. The

extraction process was carried out at a

temperature range of 70—75°C for about 7 h

until complete extraction was achieved. The

extract obtained was concentrated and dried
to obtain a semisolid mass. The percentage
yield of the ethanolic extract was found to be

5.05% w/v. The prepared extract was stored

in an airtight container for further

pharmacological studies !

Experimental Animals

Female Wistar albino rats weighing 150-200

g were procured from a CPCSEA-approved

breeder, Bengaluru, Karnataka (Reg. No.

2138/PO/ReBiBt/S/21/CPCSEA). The
animals were housed in the animal house of
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Visveswarapura Institute of Pharmaceutical
Sciences, Bengaluru, Karnataka. Animals
were maintained in polyacrylic cages under
standard  laboratory  conditions  with
controlled temperature (27 + 2°C), relative
humidity (65 + 2%), and natural light-dark
cycle. Standard pellet diet and water were
provided ad libitum throughout the
experimental period.
The animals were acclimatized to laboratory
conditions for seven days before
commencement of the experiment. The
experimental protocol was approved by the
Institutional Animal Ethics Committee
(IAEC) under CPCSEA guidelines (Reg. No.
152/99/CPCSEA).
EXPERIMENTAL MODELS
Antipyretic Activity 34
Antipyretic activity was evaluated using
Brewer’s yeast-induced pyrexia in Wistar
rats. Animals were divided into four groups
consisting of six animals each.
Group I: Control group treated with
Brewer’s yeast suspension (20% w/v, 10
mL/kg, s.c.)
Group II: Ethanolic extract of Oxalis
latifolia Kunth (100 mg/kg, p.o.) +
Brewer’s yeast
Group III: Ethanolic extract of Oxalis
latifolia  Kunth (400 mg/kg, p.o.) +
Brewer’s yeast
Group IV: Standard drug paracetamol (150
mg/kg, p.o.)
Rectal temperature was recorded at regular
intervals after administration of treatments.
Tail Immersion Test for Centrally Acting
Analgesic Activity 561
The analgesic activity of the ethanolic extract
was evaluated using the tail immersion
method. Animals were divided into four
groups containing six rats each.
e Group I: Control group receiving vehicle
only
e Group II: Ethanolic extract of Oxalis
latifolia Kunth (100 mg/kg, p.o.)
e Group III: Ethanolic extract of Oxalis
latifolia Kunth (400 mg/kg, p.o.)
e Group IV: Standard drug tramadol (10
mg/kg, p.o.)
The tail flick response time was recorded at
different time intervals following treatment
administration.

Acetic Acid-Induced Writhing Test for
Peripheral Analgesic Activity 78]
Peripheral analgesic activity was evaluated
using acetic acid-induced writhing in rats.
Animals were divided into four groups
consisting of six animals each.

e Group I: Control group treated with
acetic acid (3% v/v, 10 mL/kg, i.p.)

e Group II: Ethanolic extract of Oxalis
latifolia Kunth (100 mg/kg, p.o.) + acetic
acid

e Group III: Ethanolic extract of Oxalis
latifolia Kunth (400 mg/kg, p.o.) + acetic
acid

e Group IV: Standard drug diclofenac
sodium (10 mg/kg, p.o.)

The number of writhes produced by each

animal was counted for 10 min after

administration of acetic acid.

Statistical Analysis

The experimental data were expressed as

mean =+ standard deviation (SD). Statistical

analysis was performed using one-way
analysis of variance (ANOVA) followed by

Dunnett’s and Tukey—Kramer multiple

comparison tests. A value of p < 0.05 was

considered statistically significant.

RESULTS

Antipyretic Effect of Oxalis latifolia Kunth

on Yeast-Induced Pyrexia

The ethanolic extract of Oxalis latifolia

Kunth (EOLK) at doses of 100 mg/kg and

400 mg/kg, p.o., significantly reduced rectal

temperature in Brewer’s yeast-induced

pyrexia in rats. The antipyretic activity was
found to be dose dependent. The 400 mg/kg
dose produced an earlier onset of action and
greater reduction in rectal temperature when
compared with the 100 mg/kg dose. The
effect observed with the higher dose was
comparable to the standard drug paracetamol.

Analgesic Effect of Oxalis latifolia Kunth

on Thermal-Induced Pain

The ethanolic extract of Oxalis latifolia

Kunth at doses of 100 mg/kg and 400 mg/kg,

p.o., significantly increased tail flick latency

in the tail immersion test, indicating centrally

mediated analgesic activity. The effect was
dose dependent, with the 400 mg/kg dose
producing earlier onset and greater analgesic
activity compared to the 100 mg/kg dose.
However, the standard drug tramadol
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exhibited greater potency than the plant
extract.

Analgesic Effect of Oxalis latifolia Kunth
on Acetic Acid-Induced Writhing

The ethanolic extract of Oxalis latifolia
Kunth at doses of 100 mg/kg and 400 mg/kg,
p.o., significantly reduced the number of

writhes induced by acetic acid in rats when
compared with the control group. The
analgesic effect was dose dependent, with the
400 mg/kg dose showing greater percentage
inhibition of  writhing and activity
comparable to the standard drug diclofenac
sodium.

Table 1. Antipyretic Effect of Oxalis latifolia Kunth Extract on Yeast-Induced Pyrexia

Group (n=6) 0h 1h 2h 3h 4 h

Control 37.7+0.50 |37.6+0.56 38.02+0.48 |38.11£0.60 37.91+£0.77
EOLK 100 mg/kg, p.o. | 38.51 £0.35| 38.22+0.33 | 38.31+0.46 | 37.45+0.75** | 37.78 £(0.43**
EOLK 400 mg/kg, p.o. | 37.9+0.18 | 38.1£0.18 374 +£023*%*% | 37.11 £0.25%* | 36.67 +=0.18**
Standard Paracetamol | 37.71 £0.42 | 37.37+0.33 | 37.12£0.34*% 36.86 £ 0.21** | 36.45+0.11**
150 mg/kg, p.o.

Values are expressed as mean + SD (n=6). Statistical analysis was performed using one-way

ANOVA followed by Dunnett’s multiple comparison test. **P < 0.01 when compared with 0 h

values.
Table 2. Analgesic Effect of Oxalis latifolia Kunth Extract on Thermal-Induced Pain

Group 0 min 30 min 60 min 90 min 120 min 150 min
Control 3.5+0.54 3.33+0.21 32+0.36 | 3.6+0.22 3.13£0.08 |3.51+0.16
EOLK 100 |3.52+0.54 |[3.83+£0.23 |4.11 +|5.16 + | 5.73 +|6.05 +
mg/kg, p.o. 0.24" 0.19™" 0.17"" 0.10™"
EOLK 400 | 3.59+0.55 |4.81+0.18" |5.01 + | 6.05 + | 6.25 +| 725 +
mg/kg, p.o. 0.10™" 0.10""a 0.13"" 0.13"""aaa
Standard 3.3+0.51 6.01 £0.14™* 7.5 + 8.1 + | 825 +19.0 +
Tramadol 50 0.03%** (0.4 " *aaabbb (.08 ***aaabbb | () ()7***aaabbb
mg/kg, p.o.

Values are expressed as mean + SD (n=6). Statistical analysis was performed using one-way
ANOVA followed by Tukey—Kramer multiple comparison test. ***P < 0.001, **P < 0.01, *P <
0.05 when compared with control group; aaaP < 0.001, aaP < 0.01, aP < 0.05 when compared with
EOLK 100 mg/kg; bbbP < 0.001 when compared with EOLK 400 mg/kg.

Table 3. Analgesic Effect of Oxalis latifolia Kunth on Acetic Acid-Induced Writhing

Group Mean Writhing Score in 10 min Percentage Inhibition
Control 40.33+04 -
EOLK 100 mg/kg, p.o. 33.83+0.8™ 16%
EOLK 400 mg/kg, p.o. 22.16£0.7" 45%
Standard Diclofenac Sodium 13.16 + 0.98**aabb 67%
10 mg/kg, p.o.

Values are expressed as mean + SD (n=6). Statistical analysis was performed using one-way
ANOVA followed by Tukey—Kramer multiple comparison test. **P < 0.01 when compared with
control group; aaP < 0.01 when compared with EOLK 100 mg/kg; bbP < 0.01 when compared

with EOLK 400 mg/kg.

DISCUSSION

The present study evaluated the antipyretic
and analgesic activities of the ethanolic
extract of Oxalis latifolia Kunth using
standard experimental animal models. The
findings demonstrated that the extract
possesses significant ~ pharmacological

activity in a dose-dependent manner, thereby
supporting the traditional medicinal use ofthe
plant in the management of fever and pain.

In the Brewer’s yeast-induced pyrexia model,
the ethanolic extract of Oxalis latifolia Kunth
at doses of 100 mg/kg and 400 mg/kg, p.o.,
significantly reduced rectal temperature in
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experimental animals. The higher dose (400
mg/kg) produced an earlier onset and greater
reduction in temperature, showing activity
comparable to the standard drug paracetamol.
Brewer’s yeast-induced pyrexia is a widely
accepted experimental model for evaluating
antipyretic agents because fever induced by
yeast is associated with the release of
endogenous pyrogens such as interleukin-1
(IL-1), interleukin-6 (IL-6), and tumor
necrosis factor-o (TNF-a), which stimulate
prostaglandin E2 (PGE2) synthesis in the
hypothalamus P-''} The reduction in rectal
temperature observed in this study suggests
that the extract may inhibit prostaglandin
synthesis or suppress the release of pyrogenic
cytokines. The antipyretic activity may be
attributed to the presence of flavonoids,
alkaloids, and phenolic compounds present in
the plant extract, which are known to possess
anti-inflammatory and antipyretic properties.
Similar findings have been reported in
medicinal plants such as Nauclea latifolia
and Bersama abyssinica P11}

The analgesic activity of the ethanolic extract
was evaluated using tail immersion and
acetic acid-induced writhing methods. In the
tail immersion test, the extract significantly
increased tail flick latency, indicating
centrally mediated analgesic activity. The
effect was more pronounced at the dose of
400 mg/kg, although the standard drug
tramadol exhibited greater potency. Thermal
nociceptive stimuli activate pain receptors
such as transient receptor potential vanilloid-
1 (TRPVI1)  channels, leading to
depolarization and transmission of pain
impulses. Tramadol exerts its analgesic
action primarily through p-opioid receptor
agonism and inhibition of neurotransmitter
reuptake. The increase in tail flick latency
observed with the extract suggests possible
involvement of central pain inhibitory
pathways and opioid receptor modulation.
Flavonoids and phenolic compounds present
in the extract may contribute to this activity
through antioxidant and neuroprotective
mechanisms, as reported for medicinal plants
such as Ginkgo biloba and Sida tiagii >3],
Further evidence of analgesic activity was
observed in the acetic acid-induced writhing
test, where the extract significantly reduced

the number of writhes in a dose-dependent
manner. Acetic acid-induced writhing is
commonly associated with the release of
inflammatory mediators such as
prostaglandins, bradykinin, and substance P,
which stimulate peripheral nociceptors.
Diclofenac sodium, the standard drug used in
this study, acts by inhibiting cyclooxygenase
(COX) enzymes and reducing prostaglandin
synthesis. The significant reduction in
writhing response produced by the extract
suggests that Oxalis latifolia Kunth may
exert peripheral analgesic activity through
inhibition of inflammatory mediators and
prostaglandin synthesis. Similar mechanisms
have been reported for flavonoid-rich
medicinal plants including Cricus arvensis
[13]

The pharmacological activities observed in
the present study may therefore be attributed
to the presence of bioactive
phytoconstituents such as  flavonoids,
alkaloids, tannins, and phenolic compounds
in Oxalis latifolia Kunth.

Although the present study demonstrated
promising  antipyretic and  analgesic
activities, certain limitations should be
considered. The study was restricted to
preclinical experimental models, and the
active phytoconstituents responsible for the
observed effects were not isolated or
characterized. Therefore, further studies
involving phytochemical isolation, molecular
mechanism evaluation, toxicity profiling, and
clinical investigations are required to
establish the therapeutic potential and safety
of Oxalis latifolia Kunth in humans.
CONCLUSION

The present study demonstrated that the
ethanolic extract of Oxalis latifolia Kunth
possesses  significant  antipyretic  and
analgesic activities in experimental animal
models. The extract produced dose-
dependent pharmacological effects, with the
400 mg/kg dose showing  greater
efficacy,when compared with the 100 mg/kg
dose and activity comparable to standard
drugs.

The observed pharmacological activities may
be attributed to the presence of bioactive
phytoconstituents such as  flavonoids,
alkaloids, tannins, and phenolic compounds,
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which are known to modulate inflammatory
mediators and pain pathways. The findings
of the study scientifically support the
traditional use of Oxalis latifolia Kunth in
the management of fever and pain.

Although the results are promising, further
studies are required to isolate and
characterize =~ the  active  constituents
responsible for the pharmacological effects,
evaluate their molecular mechanisms, and
establish the safety profile through detailed
toxicological and clinical investigations. The
present study suggests that Oxalis latifolia
Kunth may serve as a potential source for the
development of safer plant-based antipyretic
and analgesic agents.
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