RESEARCH PAPER

Pharmacological Evaluation of Psidium Guajava L. Stem Extracts for
Analgesic and Anti-inflammatory Activity by using Albino Mice/Wistar Rats.

Shriniwas K. Sarje'*, Dhanashri J. Chelmelwar?, Akshay V. Ingle?, Shaikh Etesam Ahmed*, Jyoti C.
Rathod’® and Chandrakant P. Rathod®

-2Department of Pharmacology, Nanded Pharmacy College, Nanded
34 Department of Pharmaceutical Chemistry, Nanded Pharmacy College, Nanded
3Shrimati Latatai Baburao Patil Institute of Pharmacy,Khandgaon Bhendri Naigaon, Dist: Nanded
®Nanded Pharmacy College (Poly), Nanded
Correspondence Author: Dr. S K Sarje, Email: - sksarje2020@gmail.com

Received: 28" Feb, 2026; Revised: 6" March 2026; Accepted: 7" April, 2026; Available Online: 20™ April, 2026

ABSTRACT

The medicinal plant Psidium guajava L. also known as guava, is a member of the mytaceae family. It is abundantly
available throughout India. The Psidium guajava L. tree's leaves and bark have a long history in medicine and are being
used today. In traditional medicine, various plant parts are used to treat conditions like cholera, ulcers, wounds, and
bowel problems. However no scientific data have been available to support in-vivo analgesic and anti-inflammatory
activity of Psidium guajava L. stem part. Hence present work aimed to evaluate the analgesic and anti-inflammatory
activity of Psidium guajava L. stem extracts.

The results suggest that acetone and ethanolic extract of Psidium guajava L. stem extract possess analgesic and anti-
inflammatory activity, although the acetone extract of Psidium guajava L. shows superior activity than ethanolic extract.
This might probably be due to presence of flavonoids and phenolic content and other phytoconstituents present in plant
extract.
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1. INTRODUCTION

The fruit tree Psidium guajava L., also known as the
guava, is a member of the Myrtaceae family and is used
medicinally. A well-known traditionally utilised in
multitudinous indigenous medical systems is Psidium
guajava L. In India, it is abundantly available. There are
medicinal benefits of the Psidium guajava L.'s leaves,
stem, and bark date back numerous times and continue
moment. Although it is native to Central America, its
production, distribution, and fruit have helped millions of
people in tropical regions around the world enrich the
diets. With spreading branches that grow on all types of
soil, it is around 10 metres high. It is also known as the
"poorman’s apple".!

Pain is a disabling incident of numerous medical
conditions and pain control is one of the most important
remedial significances. Pain is a personal experience, hard
to define exactly, indeed though we all know what we
mean by it. generally, it is direct response to a nun toward
event associated with tissue damage, similar as injury,
inflammation, or cancer, but more severe pain can
arisesingly of any obvious predisposing cause, it can also
do because of brain or nerve cell injury.?!

Inflammation is part of the complex natural response of
vascular tissue and cells to dangerous instigations, similar
as pathogens, damaged cells, or irritation causing agent.
Inflammation is a protective attempt by the organism to
remove the dangerous instigations and to initiate there
medial process of recovery.

Inflammation is not a same for infection, indeed in cases
where inflammation is caused by infection. Although
infection is caused by a microorganism, inflammation is
one of the protective responses of the organism to the
pathogen. If inflammation is not produced, injuries and
infections would not heal. also, progressive destruction of
the tissue would compromise the survival of the
organism.P!

Presently used Narcotics and non-Narcotics drugs are used
in the treatment of pain and inflammation, are linked with
some severe side effect. therefore, the development of
potent analgesic and anti-inflammatory drugs with lower
side effect is necessary. Plants and herbs are one of the
most important sources of medicines with lesser side
effects. India is known due to accessibility of several
thousands of medicinal plants and herbs in the different
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bioclimatic zone for analgesic and anti-inflammatory
conditions.™!

Psidium guajava L. Contains many chemical constituents
which has different pharmacological activities, the purpose
of this study is to evaluate the analgesic and anti-
inflammatory activity of Psidium Guajava L. Stem
Extracts Activity by using Acetic acid-induced Writhing
reflex model for analgesic activity & Carrageenan-induced
paw edema for Anti-inflammatory activity.

2. MATERIALS AND METHODS

2.1. Plant material

Fresh stems of Psidium guajava L. were collected from
local region of Nanded city and identified based on its
morphological features with the help of taxonomist. The
plant was authenticated at department of Botany and
Horticulture, Yeshwant Mahavidyalaya, Nanded and
authenticated as Psidium guajava L. (Family- Myrtaceae).
The fresh stems of plant Psidium guajava L. were
subjected to shade drying and further crushed to coarse
powder and then the powder passed through mesh no. 14
and stored in airtight container for further use.

2.2. Preparation of extract

Based on a literature survey, most of the chemical
constituents of the plant extract are heat stable and most of
the researchers selected Soxhlet extraction. Therefore, the
same method i.e., Soxhlet method™ for extraction was
selected for present research. The coarse powder material
was extracted with petroleum ether by continuous hot
extraction method in Soxhlet apparatus for defatting.
Petroleum ether extract of powdered stem of Psidium
guajava L. was prepared in Soxhlet extractor according to
the standard method till colorless solution was observed in
siphon tube. 300 gm of powdered and 1000 ml petroleum
ether was used for extraction. After completing the process
of extraction, the extract was cooled and dried. The extract
is stored in an airtight container till use. After this same
procedure done with acetone solvent and ethanol solvent
till colorless solution is observed in siphon tube. The dried
extract obtained was used for evaluation of the analgesic
and anti-inflammatory properties.!®l

2.3. Experimental Animals

For the study, Albino mice 20 — 25 gm of either sex,
Wistar rats of weight 150-200 gm were selected. Animals
were kept under 12 h light/dark cycles and controlled
temperature (24 + 2°C) and fed with commercial pellet
diet and water ad libitum. All animals were kept to the
laboratory environment for at least one week before the
commencement of experiment.I”! The Institutional Animal
Ethics Committee (IAEC) approved the study plan with
NPC/M Pharm/Feb2023/04 approval.

2.4. Chemicals and drugs

Carrageenan, acetic acid, the standard drugs Indomethacin.
All chemicals and drugs used were of the maximum purity
and analytical rating. Common analytical chemicals
such as acetone, ethanol were acquired from Fine
Chem industries in Mumbai.

2.5. Acute toxicity

The acute toxin test was conducted according to OECD
Test Guideline 425(18) for acute oral toxicity. Animals
were kept for fasting for 12 hours and counted before
experiencing intragastric feeding. they entered the P.
guajava extract at a one dose of 5000 mg/ kg b.w. After
administration, the creatures were deprived again of food
for 4 hours during whichwere observed collectively to
note any incarnation of toxin (reduced mobility,
aggressiveness, faeces appearance, and perceptivity to
noise and pain). they were also observed daily for 14 days
for signs of morbidity or mortality. On the 15th day of the
test, creatures were anesthetized with chloroform vapor
and offered for macroscopic observation of organs (liver,
order, spleen, heart, and lungs).®!

Analgesic activity using Acetic acid-induced Writhing
response in albino mice -
1. 7 groups of animals each containing 6 albino mice.

2. The total number of writhings following intraperitoneal
administration of acetic acid solution (1%, 10
mL/kg)®'were recorded over a period of 10 min,
starting 5 min after acetic acid injection.

3. The mice were treated with tests extract of plants (100
& 200 mg/kg), & vehicle (CMC 0.5% dissolve in
water) & standard drug (Indomethacin 10 mg/kg b. w.
p. 019 30 min before administration of acetic acid.

The number of writhings and stretching were recorded
and permitted to express the percentage of
protection. !

5. Adult male and female mice of albino strain weighing
20 — 25 gm obtained from animal house of college. The
animals were divided into seven groups of six animals
each namely.

Group I: Negative control group (CMC 0.5% dissolve in
water.)

Group II: Positive control group (1% of acetic acid 10
mL/kg, IP administration)

Group III: Standard group (Indomethacin 10 mg/kg b. w.
p.o.)

Group IV: Acetone extract (PGAE 100mg/kg per oral).
Group V: Acetone extract (PGAE 200 mg/kg per oral)
Group VI: Ethanolic extract (PGEE 100mg/kg oral).
Group VII: Ethanolic extract (PGEE200mg/kg per oral)

Evaluation Parameter of Analgesic Activity
No. of Writhings was recorded as a measure of working
Acetic acid induced model.

Anti-inflammatory  Activity using Carrageenan-

induced paw edema in wistar rats-

1. The rats were divided into seven groups containing six
rats in each group.

2. 0.1ml of 1% carrageenan in normal saline (0.9% w/v
NaCl)"'was injected to the sub plantar region of right
hind paw.
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3. The non-polar and polar extracts of plant were
administered to the rats lhr before carrageenan
injection.

4. The paw volume was measured initially and at 15, 30,
60, 120 min and 24 hr after carrageenan injection,

using Plethysmograph, inflammation was calculated
for comparison.™!

5. Experimental design for Carrageenan induced rat paw
edema- Grouping of animals for above test was carried
out as follows-

Group I: Negative control group (CMC 0.5% dissolve in
water.)

Group II: Positive control group (0.lml of 1%
Carrageenan rat to the sub plantar region)!!¥!

Group III:Standard group (Carrageenan +indomethacin 10
mg/kg b. w. p. 0.)

Group IV:Acetone Extract (PGAE 100mg/kg per oral).
Group V:Acetone Extract (PGAE 200 mg/kg per oral)
Group VI:Ethanolic Extract (PGEE 100mg/kg oral).
Group VII:Ethanolic Extract (PGEE200mg/kg per oral)

Evaluation Parameter of anti-inflammatory activity: -
Parameter to evaluate anti-inflammatory activity of extract
is difference occurs in paw volume of rat.

Statistical analysis

Values were expressed as mean of triplicate analysis of the
samples (n=6) mean + standard error of mean (SEM).
Statistical study was performed by one-way (ANOVA)
analysis of variance test.

RESULTS

Acute toxicity
Acute toxicity studies conducted forPsidium guajava L.
Stem extract as per standard references discovered that the

administration of graded doses extracts (up to a dose of
2000 mg/kg) did not produces any significant changes in
behaviours such as attentiveness, motor activity, breathing,
impatience, diarrhoea, tremors, loss of consciousness and
in appearance of the animals. No mortality recorded up to
the dose of 2000 mg/kg body weight. The animals were
physically active.The result of such studies showed that in
single dose; Psidium guajava L. Stem extract had no
adverse effect, indicating that the medium lethal dose
(LD50) could be greater than 2000 mg/kg body weight in
experimental small animals as in rats/mice. Accordingly
safe experimental dose considered for present
investigation as < 2000mg/kg.

For Acute oral toxicity studies literature survey had been
carried out for referencing (LDso) range as per OECD
(423) guidelines of selected plant extracts and accordingly
1/10th of LDso was used as maximum experimental safe
dose. LDso value of plant extracts: 2000mg/kg."4!

Selected doses: 1) Lower dose: 100mg/kg, 2) Higher dose:
200mg/kg

Analgesic activity using Acetic acid-induced Writhing
response in albino mice —

It was observed that analgesic activity of Psidium guajava
L. stem extracts group no. 5 i. e. acetone extract treated
group at dose of 200mg/kg showed maximum decrease in
writhing response in mice (16 + 0.30**#). The same
extract with lower dose i. e. 100 mg/kg dose of acetone
extract shows writhing response in mice (22+0.40*).The
ethanol extract of 100 and 200mg/kg shows writhing
response (24 + 0.21%*) and (19 + 0.34**) respectively after
35 min of giving test extract oral dose & 5 min after acetic
acid injection intraperitoneal route. This reduction in
writhing response when compared to positive control
group i. e. (44 + 0.36) shows analgesic activity of Psidium
guajava L. stem extract. Table no.l shows the analgesic
activity of acetone and ethanolic extracts of Psidium
guajava L. Stem.

Table no.01- Analgesic Activity by using Acetic Acid Induced Writhing Response

Sr.no. Experimental group No. of writhing (10 min)
1 Negative control 0+0.00
2 Positive control 11+0.36
3 Standard (Indomethacin) 3+0.36%*
4 Acetone 100 5.83 +£ 0.40*
5 Acetone 200 4.16 + 0.30**#
6 Ethanol 100 6.33 £0.21*
7 Ethanol 200 4.5 +0.34**

Values are expressed as mean = SEM (n = 6), *:
significant difference (P< 0.05 or less) & **: highly
significant difference (p<0.001) when compared with

control, (One way ANOVA followed by Tukey’s test.)
#p>0.05 non-significant difference when compared with
standard.
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Chart no. 4- No. of Writhing in different treatment group

3.3. Anti-inflammatory activity using Carrageenan-
induced paw edema in rat.

Anti-inflammatory activity, it was observed that group 5 i.
e. acetone extract group at dose of 200 mg/kg showed
maximum decrease in paw volume of rat (2.37 + 0.05**#)
for the same extract of lower dose i. e. 100 mg/kg (2.8 +

0.17*) these readings are recorded after 24 hours of giving
test extract dose. The ethanol extract 100 & 200 mg/kg
shows reduction in paw volume (2.9 + 0.09*) and (2.65 +
0.13**) respectively. Table no.2 shows the anti-
inflammatory activity of acetone and ethanolic extracts of
Psidium guajava L. Stem.
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Table 2: Comprehensive Data of Acetone and Ethanol Extract of Psidium Guajava L. Stem Studied for Anti-

Inflammatory Activity using Carrageenan Induced Paw Edema Model
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Experimental Mean paw volume (ml)
Group Omin | 15min | 30 min | 60 min | 120 min 24 hr
Negative Control 205+ | 207+ | 2.05+ | 2.06<+ 2.07 + 2.06 £
0.08 0.02 0.05 0.02 0.04 0.01
Positive Control 228+ | 2.67+ | 313+ | 3.63+ 3.88 + 4.28
0.01 0.02 0.06 0.01 0.03 0.01
Standard 211+ | 2,17+ | 234+ 2.29+ 228+ 226+
0.09 0.05* 0.14** | 0.06** 0.12** 0.08**
Acetone 100 220+ | 281+ | 3.19+ | 3.13+ 295+ 2.80+
0.08 0.12* 0.09* 0.02* 0.08* 0.17*
Acetone 200 227+ | 271+ | 2,61+ | 255+ 2.40 237+
0.07 0.06** | 0.07%*# | 0.05%*# | £0.14**# | 0.05**#
Ethanol 100 227+ | 2.68+ | 3.03+ | 3.00=+ 297+ 290+
0.06 0.03* 0.10* 0.04* 0.07* 0.09*
Ethanol 200 221+ | 295+ | 292+ | 280+ 275+ 2.65+
0.08 0.06** | 0.11** | 0.04** 0.08** 0.13**

Values are expressed as mean = SEM (n = 6), *:
significant difference (P< 0.05 or less) & **: highly
significant difference (p <0.001) when compared with
control, (One way ANOVA followed by Tukey’s test.)
#p>0.05 non-significant difference when compared with
standard.

SUMMARY AND CONCLUSION

Medicinal plants have been used for centuries as a remedy
for human diseases because they contain components of
therapeutic values. In the last two-three decades of the
century, the scientists are sincerely trying to evaluate
many plant drugs used in traditional system of medicine.
Different parts of this plant have been reported to possess
anti-cancer, anti-microbial, anti-diabetic, antioxidant, anti-
pyretic, anti-viral and anti-fungal activity. Traditionally it
has been reported that Psidium guajava L. stemmay
exhibit analgesic and anti-inflammatory property, so it was
selected for evaluation of analgesic and anti-inflammatory
property.

Acute toxicity studies OECD 423. acute oral toxicity-class
method of extracts of Psidium guajava L. stem revealed
that the graded doses administration of extracts up to a
dose of 2000 mg/kg did not produce significant changes in
behaviors such as alertness ‘motor activity’ breathing
‘restlessness’ diarrhea’ convulsions’ coma and in
appearance of the animals; no death was recorded up to
the dose of 2000 mg/kgbody weight .the result of such
studies showed that in single dose .the plant extracts had
no adverse effect indicating that the medium lethal dose
(LD50) could be greater than 2000 mg/kg body weight in
mice. Therefore, safe investigational dose was calculated
as < 200mg/kg & was used consequently for further
screening of extracts. In vivo analgesic and anti-
inflammatory activity of Psidiumguajava L. stem extracts
were evaluated by using the Acetic acid induced writhing
responsefor analgesic activity by performing experiment
on albino mice and Carrageenan induced paw edema for
anti-inflammatory activity by using wistar rats.

Analgesic activity of acetone and ethanolic extracts of
Psidium guajava L. stem evaluated in mice by inducing
acetic acid intraperitoneally in mice which shows writhing
and stretching response which is a sign to detect pain in

mice this writhing and stretching response counted for 10
min after 15 min of dose of acetic acid to the mice and
anti-inflammatory activity of acetone and ethanolic
extracts of Psidium guajava L. stem evaluated in rats by
inducing carrageenan injection in rat paw, the evaluation
of this anti-inflammatory activity is done by measuring
change in paw size, paw volume of rat.

The results showed that the highest dose (200mg/kg) of
both the extracts, showed highly significant analgesic and
anti-inflammatory activity when given orally in single
dose. The findings suggest effect of two different doses of
both the extracts (100mg/kg and 200mg/kg) were probably
shows decrease in number of writhing responses in mice
and decrease in paw volume in rats as mean latency time
increases i. e. analgesic and anti- inflammatory response.

The completion of study, it was detected that group no. 5 i.
e. acetone extract treated group at dose of 200mg/kg
showed maximum decrease in writhing response in mice
(16+ 0.30**#). the same extract with lower dose i. e. 100
mg/kg dose of acetone extract shows writhing response in
mice (22 + 0.40%*). the ethanol extract of 100 and 200
mg/kg shows writhing response (24 + 0.21*) and (19 +
0.34**) respectively after 35 min of giving test extract
dose & 5 min after acetic acid injection. This reduction in
writhing response when compared to positive control
group i. e. (44 + 0.36) shows analgesic activity of Psidium
guajava L. stem extract and for anti-inflammatory activity,
it was observed that group 5 i. e. acetone extract group at
dose of 200 mg/kg showed maximum decrease in paw
volume of rat (2.37 £ 0.05**#) for the same extract of
lower dose i. e. 100 mg/kg (2.8 + 0.17%*) these readings are
recorded after 24 hours of giving test extract dose. The
ethanol extract 100 & 200 mg/kg shows reduction in paw
volume (2.9 £ 0.09*) and (2.65 £ 0.13**) respectively.

From the results it was discovered that both extract i. e.
Acetone and ethanolic extract showed effective Analgesic
and anti-inflammatory activity. Although Acetone extract
at 200mg/kg showed more superior and significant to
highly significant (from P < 0.05 to P < 0.001) analgesic
activity in mice and anti-inflammatory activity in rats.
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