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ABSTRACT

The present study investigated the anti-inflammatory potential of a polyherbal formulation prepared from the
leaves of Annonasquamosa and Ocimum sanctum, collected locally from Jodhpur, Rajasthan, India, and
authenticated by the Botanical Survey of India. Anti-inflammatory activity was evaluated using carrageenan-
and egg albumin-induced rat paw edema models, tissue punch weights, cytokine profiling, and histopathological
examination. Carrageenan and egg albumin significantly increased paw volume, tissue weight, and pro-
inflammatory cytokines (IL-6, TNF-a), while suppressing the anti-inflammatory cytokine IL-10, confirming
induction of acute inflammation. Diclofenac sodium (Group III) served as a positive control, effectively
reducing edema, tissue weight, and restoring cytokine balance. Among the polyherbal formulations, the 50:50
ratio of ASME:OSWE (Group V) demonstrated the greatest efficacy, significantly attenuating paw edema,
reducing tissue weight, downregulating IL-6 and TNF-a, and restoring IL-10 levels, with effects comparable to
diclofenac. The 25:75 (Group IV) and 75:25 (Group VI) ratios showed moderate activity, underscoring the
importance of extract proportion in determining therapeutic potential. Histopathological evaluation further
confirmed that the 50:50 formulation reduced edema and epithelial hyperplasia more effectively than other
ratios. Overall, the findings suggest that the balanced 50:50 ASME:OSWE formulation exerts synergistic anti-
inflammatory effects and represents a promising natural alternative to conventional therapy. Future studies
should focus on isolating active phytoconstituents and elucidating the molecular mechanisms underlying this
synergism.
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INTRODUCTION

Inflammation is a complex biological response of
vascular tissues to harmful stimuli such as
pathogens, damaged cells, or irritants!. Although it
is a protective mechanism, persistent or
uncontrolled inflammation contributes to the
progression of several chronic diseases, including
arthritis, cardiovascular disorders, and metabolic
syndromes?.  Conventional  anti-inflammatory
drugs, while effective, are often associated with
adverse effect which has prompted increasing
interest in herbal and polyherbal formulations as
safer alternatives®.

Annonasquamosa (commonly known as custard
apple) is a tropical plant belonging to the family
Annonaceae®*. Traditionally, its leaves have been
used in folk medicine for the treatment of wounds,
ulcers, and inflammatory conditions®.
Phytochemical investigations reveal that the plant
contains bioactive compounds such as flavonoids,
alkaloids, phenolics, and acetogenins, which
contribute to its anti-inflammatory, antioxidant, and
antimicrobial ~ properties®.Similarly, Ocimum
sanctum (Tulsi), a revered medicinal plant in
Ayurveda, is well known for its broad
pharmacological activities, including
anti-inflammatory, immunomodulatory, and
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adaptogenic effects. Its leaves are rich in essential
oils, flavonoids, and phenolic compounds that
modulate inflammatory mediators and oxidative
stress pathways® Polyherbal formulations, which
combine extracts from multiple plants, are believed
to offer synergistic therapeutic benefits by targeting
multiple  mechanisms  simultaneously’.  The
combination of Annonasquamosa and Ocimum
sanctum may therefore enhance anti-inflammatory
efficacy through complementary
phytoconstituents!®,

The present study aims to evaluate the
anti-inflammatory potential of orally administered
polyherbal leaf extracts of Annonasquamosa and
Ocimum sanctum in experimental rat models. By
assessing their effects on induced inflammation,
this research seeks to provide scientific validation
for traditional claims and explore the potential of
these plants as natural alternatives to synthetic
anti-inflammatory agents.

MATERIAL AND METHODS
Collectionofplantmaterial: TheLeavesofplant4nno
nasquamosaandOcimumsanctumwerecollected
locally from Jodhpur, Rajasthan,India.
Authenticationofplantmaterial: Theplant4.squam
osaandO.sanctumwasauthenticated via order No.:

U199,/ 3M1.8.9./A.12012/Tech.2024-
25(P1.1d)/520dated01/11/20240f Botanical Survey
of India, (Ministry of Environment, Forest and
Climate Change) Arid Zone Regional Centre,
Jodhpur, Rajasthan, India.
Acute oral toxicity study: Acute oral toxicity
study will be conducted according to OECD
guideline 423 ANNEX 2c.
The acute toxicity of the plant extract was assessed
by estimating the median lethal dose (LDso)
following a modified protocol based on Lorke’s!
method. The experiment was conducted in two
phases using a total of eighteen mice. The animals
were divided into six groups, each consisting of
three mice. Different doses of poly-herbal extract
(200 and 2000 mgkg body weight) were
administered orally. After dosing, the mice were
closely monitored for 24 hours to record any
mortality, neurological alterations, or behavioral
signs indicative of toxicity'?. The LDso value of the
extract was then calculated using the following
formula:

LD50 =

sanctum(200mg/Kg Body weight of

extracts)

e Test sample C: (75:25) extract of
Annunasquamosa and Ocimum
sanctum(200mg/Kg Body weight of
extracts)

Animals care and Handling: The animal
experimental protocol was approved by the
“Institutional Animals Ethical Committee (IAEC)
of “BilwalMedchem and Research Laboratory Pvt.
Ltd. SKS Reengus Industrial Area, Rajasthan
(CCSEA registration No:
2304/PO/Rc/2024/CCSEA)” via Approval Ref
Number BMRL/IAEC/2025/03-07 dated
26/03/2025. Female Wistar albino rats were
provided  BilwalMedchem and Research
Laboratory Pvt. Ltd., Rajasthan, India. The animals
were housed in standard conditions of temperature
(25+£2°C) and 12:12 h light-dark cycle. The rats
were fed with commercial diet and water ad
Libitum.

Determination  ofin-vivo  anti-inflammatory
activities using carrageenan inducedpaw edema
volume: Male albino rats weighing between 200—
250 g were housed under -controlled room
temperature conditions with regulated lighting.
Prior to experimentation, the animals were fasted
for at least 12 hours while maintaining free access
to water. A 1% carrageenan solution was prepared
using 0.9 % normal saline and diclofenac sodium
was dispersed in normal saline to serve as the
standard drug. A total of 36 rats were randomly
divided into six groups, each consisting of six
animals. Before injection, the plantar surface of the
right hind paw was cleaned with 70% alcohol. The
normal control group (Group I) received an
injection of normal saline into the right hind paw,
while Groups II to VI were administered 0.1 ml of
1% carrageenan solution sub-plantar to induce
edema. One hour prior to carrageenan injection,
Group III was treated with diclofenac sodium
dispersion, Group IV received a dispersion
containing 25% ASME and 75% OSWE, Group V
was treated with a 50% ASME and 50% OSWE
mixture, and Group VI was administered a
dispersion of 75% ASME and 25% OSWE.Paw
volume (ml) was measured by water displacement
with a plethysmometer, 0.5 h, 1 h, 2 h, and 3 h after
treatment with carrageenan. The percentage was
calculated'® by the following equation:

JHighestdose that produced no mortality X lowest doséW & pmatey ﬂf&?ftml{fy— (1-D/C) x

Study design: Three polyherbal formulations were
prepared by the extract of Annunasquamosa and
Ocimum sanctum.

e Test sample A: (25:75) extract of

Annunasquamosa and Ocimum
sanctum(200mg/Kg Body weight of
extracts)

e Test sample B: (50:50) extract of
Annunasquamosa and Ocimum

Where, D represents the difference in paw
volume before and after drug administration to the
rats and C represents the difference of volume in
the control groups.Animals were anesthetized.
Tissue punch of 6 mm diameter was collected for
edema measurement and histology.

Determination  ofin-vivo  anti-inflammatory
activities using egg albumin induced
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inflammation in Wistar rats: Wistar rats were
allocated into six groups of six animals each, based
on their initial paw volume measurements.
Treatments were administered orally in a single
dose, one hour prior to inflammation induction,
using aqueous leaf extracts of the selected plants.
Group I served as the disease control and received
0.5% carboxymethyl cellulose (CMC). For
preparation, the required amount of each test
extract was accurately weighed using an analytical
balance, placed in a mortar, and triturated with the
appropriate volume of CMC to achieve a final
concentration of 20 mg/ml. Diclofenac sodium at a
dose of 20 mg/kg in 0.5% CMC was used as the
standard reference drug for comparison. All
treatments, including vehicles, test extracts, and the
standard drug, were administered orally in a single
dose one hour prior to the injection of egg albumin.
Inflammation was induced by injecting 0.1 ml of
freshly prepared, undiluted egg albumin into the
sub-plantar region of the left hind paw. Paw
volume was recorded using a plethysmometer at
baseline (0 hour) and subsequently at one-hour
intervals for a total duration of four hours
following the injection. The increase in paw
volume, calculated as the difference between the
final and initial measurements, was taken as the
edema volume, serving as an index of
inflammation. The percent inhibition of oedema
volume was calculatedusing the following!>-16:
Paw oedema = (Vt-Vo)

Vo =Paw oedema at time zero

Vt =Paw oedema at time t (0.5, 1, 2, 3,

24h)

Percentage inhibition of oedema =
(Vt—Vo) control—- (Vt—Vo) treated groups X 100

(Vt=V ) control

Cytokines Assay:IL-10 (anti-inflammatory
cytokines) and IL-6, TNF-a (proinflammatory
cytokines) in picogram per millilitre (pg/ml) were
estimated with the help of ELISA Reader (Lisa
Plus, Germany). Serum samples were used. IL-6
and TNF-a (Ray Bio) and IL-10 (DNA bio) ELISA
kits were used. Assays were performed according
to the manufacturer's recommendations.
Histopathological Studies: A 10% buffered
formaldehyde solution was employed to preserve
paw and liver biopsy samples. Following
dehydration, the tissues were embedded in paraffin,
and thin sections of 5 pm were prepared. These
sections were stained using hematoxylin and eosin
and mounted on glass slides. Microscopic
examination was carried out under light
microscopy at 100x and 400x magnifications using
an Olympus microscope equipped with a Nikon
DS-Fi2 camera, enabling assessment of edema
severity and inflammatory cell infiltration within
the keratin layer. For ear biopsies, each sample was
analyzed at ten representative sites and weight of
the inflamed tissue punches was measured in
micrograms, serving as an index of edema.

RESULTS AND DISCUSSION
Acute toxicity study
The first phase of the acute oral toxicity study, the
groups of mice that received polyherbal extract
formulations at doses of 200 mg/kg and 2000
mg/kg showed no signs of mortality. Throughout
the observation period, the animals remained
normal in behavior and exhibited no neurological
or toxic manifestations. These findings indicate that
the extract was non-toxic at the tested doses, as
summarized in the table below:

Table No.1:Acute toxicity profile ofreceived

polyherbal extract formulations

Poly Dose
Gro herbal Mortili | Behavio
200mg/ .
up formulat ty rate | ral signs
. Kg
ion
Test
Grou | sample 200 0/3 0/3
p-1 A:
(25:75)
Test
Grou | sample | 5, 0/3 0/3
p-1I A:
(25:75)
Test
Grou sample
p-IIT B: 200 0/3 0/3
(50:50)
Test
Grou | sample |4 0/3 03
p-1V B:
(50:50)
Test
Grou | sample 200 0/3 0/3
p-V C:
(75:25)
Test
Grou | sample | 4 0/3 0/3
p-VI C:
(75:25)

Anti-inflammation activity using carrageenan
induced paw edema volume

Carrageenan Induced Paw Edema Volume

6.

- GROUP
= GROUP-II
£, -+ GROUPI
£ -+ GROUP-IV
2 - GROUP-V
! - GROUP-VI
o
SE RSy
Time Interval

Figure 1:Anti-inflammation activity using Paw
edema volume
Data are expressed as mean + SEM (n=6), Values
along groups werestatistically significant at P<
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0.05. The *P< 0.05 Vs Control (Group-I), The °P<
0.05 Vs Carrageenan (Group-II), Data analyzed
using One-wayANOVA followed byTukey'spost
hoc comparison test

Diclofenac sodium (Group III) demonstrated the
strongest anti-inflammatory effect, validating the
experimental design. The 50:50 ASME:OSWE
combination (Group V) showed significant
efficacy, comparable to diclofenac at later stages,
suggesting a promising natural alternative. The
25:75 ratio (Group IV) exhibited moderate activity,
while the 75:25 ratio (Group VI) was largely
ineffective, highlighting the importance of extract
proportion in determining therapeutic potential. The
study demonstrates that carrageenan induces
significant paw edema, which can be effectively
suppressed by diclofenac sodium and, notably, by a
balanced 50:50 combination of ASME and OSWE.
These findings suggest that the synergistic
interaction between the two extracts plays a crucial
role in modulating inflammation, and further
phytochemical investigations could help identify
the active constituents responsible for this effect.
Weight difference of inflamed tissue punch:
Carrageenan markedly increased tissue weight,
confirming  inflammation.Diclofenac ~ sodium
served as a strong positive control, reducing edema
effectively.Among the extract combinations, the
50:50 ASME:OSWE ratio (Group V) demonstrated
the greatest efficacy, approaching diclofenac’s
effect and showing superiority over other
ratios.The 25:75 and 75:25 ratios showed moderate
activity, suggesting that extract proportion
critically influences anti-inflammatory
outcomes.The findings indicate that carrageenan-
induced inflammation can be significantly
attenuated by diclofenac sodium and by a balanced
50:50 combination of ASME and OSWE. The
superior performance of the 50:50 ratio suggests a
synergistic effect between the two extracts, making
it a promising candidate for further investigation as
a natural anti-inflammatory agent. Future studies
should focus on isolating active phytoconstituents
and elucidating the mechanisms underlying this
synergism.

Weight of inflamed tissue punch in carrageenan induced rats

200 a
_ - B GROUP-
= | T GROUP-I
«?50 e P GROUPII
- B GROUP-IV
=101 I GROUP-V
= W GROUP-VI
> 504
E

0-

Groups

Figure 2:Weight of inflamed tissue punch in
carrageenan induced rats
Data are expressed as mean + SEM (n=6
animals),***Values along groups werestatistically
significant at P< 0.05. Data analyzed using One-
wayANOVA followed byTukey'spost hoc
comparison test

% Weight difference of inflamed tissue punch in carrageenan induced rats

100
GROUP-II

g 80 B GROUP-III
H BN GROUP-IV
% 6 Bl GROUP-V
= EE GROUP-VI
= 40
=
= 2

[

Groups

Figure 3:% Weight difference of inflamed tissue
punchin carrageenan induced rats
Effects of Polyherbal formulation on cytokines
expression: Carrageenan strongly upregulated pro-
inflammatory cytokines (IL-6, TNF-a) and
suppressed IL-10.Diclofenac sodium effectively
reversed these changes, confirming its anti-
inflammatory potency.Among the polyherbal
formulations, the 50:50 ASME:OSWE ratio (Group
V) demonstrated the greatest efficacy, closely
resembling diclofenac’s effect by reducing pro-
inflammatory cytokines and restoring IL-10.The
25:75 and 75:25 ratios showed moderate activity,
highlighting the importance of extract proportion in
determining  therapeutic  potential. The study
demonstrates that carrageenan-induced
inflammation is characterized by elevated IL-6 and
TNF-a with suppressed IL-10. Diclofenac sodium
effectively modulates these cytokines, and notably,
the 50:50 ASME:OSWEpolyherbal formulation
exhibits comparable efficacy. This suggests a
synergistic interaction between the two extracts,
making the balanced formulation a promising
candidate for natural anti-inflammatory therapy.
Further mechanistic studies are warranted to
identify active phytoconstituents responsible for

cytokine regulation.

Effects on IL-6 in carrageenan induced rats

100
Group-|

Group-II
Group-IlI
Group-IV
Group-V
Group-VI

a
80 =
ab abe ab

IL-6 (pg/ml)
[~
o

Groups

Figure 4:Effects on IL-6 in carrageenan induced
rats
Data are expressed as mean £ SEM (n=6
animals),***Values along groups werestatistically
significant at P< 0.0001. Data analyzed using One-
wayANOVA followed byTukey'spost hoc
comparison test
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Effects on IL-10 in carrageenan induced rats
40

1L-10 (pe/md)
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o o
)
o
)
o
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-
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Figure 5:Effects on IL-10 in carrageenan
induced rats
Data are expressed as mean = SEM (n=6
animals),***Values along groups werestatistically
significant at P< 0.0001. Data analyzed using One-
wayANOVA followed byTukey'spost hoc
comparison test

Effects on TNF-a in carrageenan induced rats

800
a Group-I|

Group-I1
Group-II1
Group-1V
Group-V
Group-VI

b ab b ab

600

00:

"INF-a (pg/mi)

200

o

Groups

Figure 6:Effects onTNF-a in carrageenan
induced rats

Data are expressed as mean £ SEM (n=6
animals),***Values along groups werestatistically
significant at P< 0.0001. Data analyzed using One-

wayANOVA followed byTukey'spost hoc

comparison test

Histopathological studies of carrageenan
induced ratspaw skin: The histopathological
analysis of paw tissue of carrageenan treated group
shows massive inflammation and edema formation
compared to control group animals. Inflammatory
cell infiltration, proliferated epithelium,
proliferated collagen, epidermal edema was
markedly suppressed by polyherbal formulations
(Group-IV to Group-VI) and Diclofenac sodium
administrated group as compared to carrageenan-
treated group.

: Histopaiﬁﬁldgy carr geenan induced
rat paw skin tissues in

Group-I
Group-I1
Group-Il11
Group-1V
Group-V
Group-VI

(A) Control (B) Carrageenan (C) Diclofenac
sodium (D) (25%ASME:75%0OSWE) (E)
(50%ASME:50%0SWE) (F)
(75%ASME:25%0SWE). Where, keratin (K),
Subepidermal layer (SL) subcutaneous layer
(SCL), influx of inflammatory cell (IC), hyper
keratinization (HK), edema in sub epidermal region
(ESL), mild edema (ME), epithelial hyper plasia
(EHP)

Anti-inflammation activity using egg albumin

induced paw edema volume

Egg albumin significantly increased paw volume,
confirming  inflammation.Diclofenac ~ sodium
effectively suppressed edema, validating its role as
a standard anti-inflammatory agent.Among the
polyherbal formulations, the 50:50 ASME:OSWE
ratio (Group V) demonstrated the greatest efficacy,
closely resembling diclofenac’s effect.The 25:75
and 75:25 ratios showed moderate activity,
suggesting that extract proportion critically
influences  therapeutic  potential. The  study
demonstrates that egg albumin-induced paw edema
can be effectively attenuated by diclofenac sodium
and, notably, by a balanced 50:50 combination of
ASME and OSWE. The superior performance of
the 50:50 ratio suggests a synergistic interaction
between the two extracts, making it a promising
candidate for natural anti-inflammatory therapy.
Further investigations into the phytoconstituents
and mechanisms of action are warranted to
substantiate these findings.

Egg Albumin Induced Paw Edema Volume
10
Group-|
Group-I1
Group-II1
Group-IV
Group-V
Group-VI

$itid

R
Time Interval

Figure 8: Effect of extracts on egg albumin-
induced rat paw oedema
Data are expressed as mean + SEM (n=6), Values
along groups werestatistically significant at P<
0.05. Data analyzed using One-wayANOVA
followed byTukey'spost hoc comparison test
Weights of inflamed tissue punch of egg
albumin-induced rats: Egg albumin markedly

increased tissue weight, confirming
inflammation.Diclofenac sodium served as a strong
positive control, reducing edema

effectively.Among the extract combinations, the
50:50 ASME:OSWE ratio (Group V) demonstrated
the greatest efficacy, approaching diclofenac’s
effect and showing superiority over other
ratios.The 25:75 and 75:25 ratios showed moderate
activity, suggesting that extract proportion
critically influences anti-inflammatory outcomes.
The findings indicate that egg albumin-induced
inflammation can be significantly attenuated by
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diclofenac sodium and by a balanced 50:50
combination of ASME and OSWE. The superior
performance of the 50:50 ratio suggests a
synergistic effect between the two extracts, making
it a promising candidate for natural anti-
inflammatory therapy. Further studies should focus
on isolating active phytoconstituents and
elucidating the mechanisms underlying this
synergism.

Egg Albumin-Induced inflamed tissue punch

? 20 Bl Group-|
£ 200 I Group-lIl
% Bl Group-lll
150 Bl Group-1V
3 Bl Group-V
% 100 Bl Group-VI
£ so
2

(=]

Groups

Figure 9: Effect of Extracts on Egg Albumin-
Inducedinflamed tissue punch
Data are expressed as mean £ SEM (n=6
animals),***Values along groups werestatistically
significant at P< 0.0001. Data analyzed using One-
wayANOVA followed byTukey'spost hoc
comparison test

% Weight difference of tissue punch in egg albumin-induced rats

100

% Group-ll
80 . Group-llI
Bl Group-IV
60 Bl Group-V
Bl Group-VI

% Weight difference

Groups

Figure 10:% Weightdifference oftissue punch in
egg albumin-induced rats
Cytokines expression in egg albumin-induced
rats: Egg albumin strongly upregulated pro-
inflammatory cytokines (IL-6, TNF-o) and
suppressed IL-10.Diclofenac sodium effectively
reversed these changes, confirming its anti-
inflammatory potency.Among the polyherbal
formulations, the 50:50 ASME:OSWE ratio (Group
V) demonstrated the greatest efficacy, closely
resembling diclofenac’s effect by reducing pro-
inflammatory cytokines and restoring IL-10.The
25:75 and 75:25 ratios showed moderate activity,
highlighting the importance of extract proportion in
determining  therapeutic  potential. The  study
demonstrates that egg albumin-induced
inflammation is characterized by elevated IL-6 and
TNF-a with suppressed IL-10. Diclofenac sodium
effectively modulates these cytokines, and notably,
the 50:50 ASME:OSWEpolyherbal formulation
exhibits comparable efficacy. This suggests a
synergistic interaction between the two extracts,
making the balanced formulation a promising
candidate for natural anti-inflammatory therapy.

Further mechanistic studies are warranted to
identify the active phytoconstituents responsible for
cytokine regulation.

Effects on IL-6 in egg albumin-induced rats

80
a 8 Group-|
abc B Group-Il
_ 601 abe abc  mm Group-lll
E I Group-IV
§ 404 Il Group-V
= Il Group-VI

»
il

Groups

Figure 11: Effects of polyherbal formulation on
IL-6 in egg albumin-induced rats
Data are expressed as mean £ SEM (n=6
animals),***Values along groups werestatistically
significant at P< 0.0001. Data analyzed using One-
wayANOVA followed byTukey'spost hoc
comparison test

Effects of IL-10 in egg albumin-induced rats

40

Bl Group-l

8 Group-ll
B Group-lll
Bl Group-1V
Bl Group-V
Bl Group-VI

IL-10 (pg/ml)
N w
o o

=y
o

Groups

Figure 12: Effects of polyherbal formulation on
IL-10 in egg albumin-induced rats
Data are expressed as mean £ SEM (n=6
animals),***Values along groups werestatistically
significant at P< 0.0001. Data analyzed using One-
wayANOVA followed byTukey'spost hoc
comparison test
Effects of on TNF-a in egg albumin-induced rats
I Group-I
B Group-ll
B Group-lll
Wl Group-IV

Wl Group-V
Wl Group-VI

Groups

Figure 13: Effects of polyherbal formulation
onTNF-a in egg albumin-induced rats
Data are expressed as mean £ SEM (n=6
animals),***Values along groups werestatistically
significant at P< 0.0001. Data analyzed using One-
wayANOVA followed byTukey'spost hoc
comparison Test
Histopathological Studies: Histopathological
evaluation confirmed that carrageenan induced
severe inflammatory changes, while diclofenac
significantly reduced tissue damage. Polyherbal
formulations demonstrated varying degrees of
protection, with the 50:50 ASME:OSWE ratio

IJDDT Volume 16 Issue 62s 2026

Page | 1656



EVALUATION OF ORAL ADMINISTRATION OF POLYHERBAL LEAF EXTRACT OF ANNUNA SQUAMOSA
AND OCIMUM SANCTUM ON THE ANTI-INFLAMMATORY ACTIVITIES INDUCED IN RATS

(Group V) showing the most favorable outcome,
reducing edema and hyperplasia more effectively
than other ratios. This suggests a synergistic effect
of the balanced formulation in mitigating
inflammation.

Figure 14: Histopathology of rat paw skin tissues
(A) Control (B) Carrageenan (C) Diclofenac
sodium (D) (25%ASME:75%0OSWE) (E)
(50%ASME:50%0SWE) (F)
(75%ASME:25%0SWE). Where, keratin (K),
Subepidermal layer (SL) subcutaneous layer (SCL),
influx of inflammatory cell (IC), hyper
keratinization (HK), edema in sub epidermal region
(ESL), mild edema (ME), epithelial hyper plasia
(EHP)

CONCLUSION

The present study highlights the anti-inflammatory
potential of a polyherbal formulation prepared from
the leaves of Annonasquamosa and Ocimum
sanctum, collected and authenticated from Jodhpur,
Rajasthan, India. Experimental evaluation using
carrageenan- and egg albumin-induced rat paw
edema models demonstrated that diclofenac sodium
served as a strong positive control, effectively
reducing paw volume, tissue weight, and
modulating cytokine expression. Among the
polyherbal formulations, the 50:50 ratio of
ASME:OSWE (Group V) consistently exhibited
the greatest efficacy, significantly attenuating
edema, reducing tissue  punch  weight,
downregulating pro-inflammatory cytokines (IL-6,
TNF-a), and restoring anti-inflammatory cytokine
IL-10 levels. Histopathological analysis further
confirmed that this balanced ratio minimized
edema and epithelial hyperplasia more effectively
than other combinations. In contrast, the 25:75 and
75:25 ratios showed moderate  activity,
underscoring the importance of extract proportion
in determining therapeutic outcomes. Overall, the
findings suggest that the synergistic interaction
between ASME and OSWE at equal proportions
plays a crucial role in modulating inflammation,
making the 50:50 formulation a promising natural
alternative to conventional anti-inflammatory
drugs. Future research should focus on isolating the
active phytoconstituents, exploring molecular
mechanisms of action, and validating efficacy
through advanced pharmacological and clinical

studies to establish this formulation as a potential
therapeutic agent.
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