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In-vivo evaluation of analgesic and anti- @
inflammatory activities of the 80% methanol
extract of Acacia seyal stem bark in rodent

models
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Abstract

Background Pain and inflammation are the major medical condition commonly addressed with traditional
remedies. Acacia seyal is a traditional herb widely used in Ethiopian folk medicine for pain management. However, its
effectiveness has yet to be validated through scientific or experimental research. Therefore, the current study aims at
evaluating the in vivo analgesic and anti-inflammatory effects of 80% methanolic stem bark extract of Acacia seyal in
rodent models.

Methods After successful extractions of the stem barks of Acacia seyal with 80% methanol, the pain relieving effects
of 100, 200 and 400 mg/kg extract were evaluated using acetic acid-induced writhing test and hot plate method
whereas the anti-inflammatory profile was determined by carrageenan induced paw-edema model and cotton pellet
induced granuloma technique.

Results The 80% methanol Acacia seyal stem bark extract exhibited substantial (p <0.001) analgesic effect in acetic
acid induced writing test (p <0.001). The plant extract also witnessed significant central analgesic effect in hot plate
method beginning at 30 min with maximum % elongation time occurred at 120 min. Furthermore, the acacia stem
bark extract produced anti-inflammatory effect against carrageenan induced paw-edema model. In cotton pellet
induced granuloma model, the 200 and 400 mg/kg doses of the current plant material appeared to inhibit granuloma
mass formation and exudate reduction significantly (p <0.001).

Conclusion The collective findings of the current study revealed that 80% methanol extracts of Acacia seyal exhibited
considerable analgesic and anti-inflammatory activities, supporting the plant’s traditional use for management of pain
and inflammatory disorders.
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Introduction

Pain and inflammation are the major medical condi-
tion commonly addressed with historical herbal rem-
edies mostly by employing botanical medicines, mostly
throughout the world, and they are common, nonspecific
manifestations of many diseases [1]. These conditions
are characterized by hallmark clinical manifestations of
the cardinal sign like redness, swelling, and heat result-
ing from the involvement and releasement of substances
like kinins, platelet-activating factor, prostaglandins
(PGs), leukotrienes, amines, cytokines, and chemokines
[2, 3]. The International Association for the Study of Pain
defines pain as an unpleasant sensory and emotional
experience associated with, actual or potential tissue
damage [4, 5]. On the other hand inflammation, which
is employed by both the innate and adaptive immune
systems, is a protective response of the body to various
noxious stimuli such as infections and tissue injury [6].
Although it is one of the body’s physiological mecha-
nisms for maintaining homeostasis, effects of inflamma-
tion can sometimes extend beyond this balance. It can
lower the pain threshold and lead to a state of hyperal-
gesia [7].

The management of pain dates back to ancient times,
with the use of herbs like salicylate, originally prepared as
decoctions by Greek and Roman clinicians [8]. Nowadays
pharmacotherapy of pain relies on the use of a variety
of medications, such as Non-steroidal anti-inflamma-
tory drugs (NSAIDs) and opioid analgesics [9]. How-
ever, these drugs are associated with many side effects.
Using NSAIDS for example results in gastric ulcer, gas-
tric irritation, effects on blood pressure, alterations in
renal function and hepatic injury, and platelet inhibition
[10]. On the other hand, unwanted consequence such
as dependence, sedation, constipation, and respiratory
problem are common with opioids [11]. Medicinal plants
have been a rich source of biologically active compounds,
many of which hold significant potential for drug discov-
ery and continue to serve as lead compounds in pharma-
ceutical development [12]. Thus, screening of medicinal
plants known for their analgesic and anti-inflammatory
properties may offer the opportunity to discover new
compounds with enhanced safety and efficacy [13]. The
experimental plant Acacia seyal (A.seyal) belongs to a
family of Fabaceae and the huge genus Acacia, sometimes
referred to as wattles [14] It is found abundantly in differ-
ent parts of Ethiopia including Gojam, Shoa, Arsi, Har-
erge, [lubabor, Kefa, Sidamo, western Tigray, and western
Welo areas of Ethiopia [15].

Acacia has significant commercial and medical value.
The majority of acacias have therapeutic benefits for local
people. As an illustration, Acacia nilotica pods are used
to cure toothaches, malaria, sore throats (aerial part), and
wounds (pods) [16]. In different parts of African nations
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such as Burkina Faso, Niger, Kenya, Sudan, through
decoctions of the stem bark, A. seyal has been used
for the management of gastroenterology, hematology,
and inflammatory disorders including Arthritis, rheu-
matisms, and rheumatoid fever. It is also employed as
a pain relief in the case of joint and chest pain [17, 18].
Despite the traditional roles of A.seyal as analgesic and
ant inflammatory, it lacks a scientific evidence. Thus, it
is considered prudent to investigate these activities sci-
entifically. Therefore, the aim of the present study is to
evaluate the analgesic and anti-inflammatory activities of
an 80% methanol stem bark extract of A.seyal in rodent
models.

Materials and methods

Drugs and chemicals

The substances and pharmaceuticals used in this study
include the following: distilled water (pharmaceutical
department, AAU); indomethacin (Cadila pharmaceuti-
cals, Ethiopia); carrageenan (Sigma Aldrich, Germany);
ketamine (Neon laboratories, India); glacial acetic acid
((Lobe chemi, India); methanol (Cheshire, UK); mor-
phine and acetyl salicylic acid (ASA) (Ethiopian Pharma-
ceuticals Manufacturing).

Collection and identification the plant materials

The stem bark of A. seyal and leaves for identification
have been collected from the Ziway Dugda district,
located around 161 km away from Addis Ababa, in the
Arsi zone of Oromia regional state. Identification and
authentication of the plant specimens were conducted
by a taxonomist at the National Herbarium, College of
Natural and Computational Sciences, Addis Ababa Uni-
versity., and specimen with voucher number: GK001, was
deposited for future reference.

Animals used

An albino male Wistar rat (220-320 g) and Swiss albino
mice of both sexes (20-30 g) aged 6—8 weeks were used
to investigate the plant extract’s analgesic and acute
anti-inflammatory activities. Some of the experimen-
tal animals were obtained from Ethiopina Public Health
Institute (EPHI) and the rest was offered from the Addis
Ababa University College of Health Science Department
of Pharmacology and Clinical Pharmacy. The rodents
were housed, and placed in polypropylene boxes, held at
room temperature. They were given free access to water
both before and throughout the experiment. The han-
dling and euthanasia of animals were conducted in accor-
dance with internationally recognized guidelines [19].
Additionally, the Institutional Review Board (IRB) of the
School of Pharmacy approved all procedures.
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Methods

Preparations of the experimental plant

After collecting, the stem barks of A.seyal, it was cleaned
with running tap water to get rid of any dirt, dried for
three weeks in the shade, and then pulverized into
smaller size and macerated with 80% methanol for 72 h
at room temperature. Thereafter, the extract was filtered
through Whatman filter paper No. 1. After extraction,
the methanol was allowed to be evaporated and concen-
trated using rotary evaporator and kept in a ventilated
oven at 40 °C until dried. Finally, the -dried extract was
taken into a small glass tube and placed in the refrigera-
tor until used.

Acute oral toxicity study

Five female Swiss albino mice have been employed to
evaluate the toxicity studies of the A. seyal in accordance
with OECD Guideline 425 [20]. For this experiment,
non-pregnant swiss albino female mice measuring weight
20-30 g and 8-12 weeks of age were chosen. A single
female mouse, fasting for four hours was administered
a dose of 2000 mg/kg of A.seya 80% methanol extract.
Thereafter, the mice were watched for any changes in
behavior or appearance, as well as any signs of death, with
greater attention to first four hours. Following a 24-hour
period, four additional mice were administered an equiv-
alent dosage of the extract and monitored for a period of
14 days to assess general symptoms which included dis-
turbances to the skin, eyes, behavior, and manifestations
such as sweating, vomiting, loss of weight tremors, and
mortality. The same approach was employed for evalua-
tions of the toxicity of plant extract in rats. The outcomes
of the acute oral toxicity study were taken into consid-
eration when choosing three different doses of A. seyal’s
stem bark extract.

Animal grouping and dosing

Six animals per study group were randomly assigned to
one of five categories (negative control, positive con-
trol, and three groups receiving 100 mg/kg (ASME100),
200 mg/kg (ASME200) and ASME400 mg/kg (ASME400)
doses of A. seyal 80% methanol extract. In all models, the
first group (negative control) received 10 ml/kg of dis-
tilled water whereas the second group (positive control)
was given standard drug (20 mg/kg of morphine) for a
hot plate method. Conversely, 150 mg/kg of aspirin for
acetic acid induced writhing reflex, and indomethacin at
10 mg/kg was administered for positive control group in
both carrageenan induced paw edema, and cotton pellet
induced granuloma models.
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Analgesic activity test

Acetic acid triggered writhing techniques

Based on grouping, after all animals administrated with
their respective treatment, acetic acid was given intra-
peritoneally (10 mL/kg, i.p.) within an hour. After 5 min
of latency, the plant extract’s pain reliving activity was
measured by counting the numbers of writhing which
consists of contraction of the abdominal muscle together
with stretching of the hind limbs for 20 min. A reduc-
tion in the number of writhes as compared to the control
group was considered as evidence for analgesic potential
of the extract, and it was expressed as percent inhibition
of writhing as follows [21] (Formula-1).

%Analgesic activity
(Mean no. writhes (control) — Mean no.f writhes (treated))

B (Mean no. writhes (control))

« 100 (Formula-1)

Hot plate method

In the hot plate method, the experimental animals were
introduced into a metallic plate that would heat to a
constant temperature of 55 °C +/- 1 °C. Paw biting, paw
removal from the plate, and leaping or jumping out of
plate were the main behavioral elements that were con-
sidered as a reaction time. After an overnight fast (12 h),
animals were given the extract, vehicle or standard drug
(morphine) as per grouping. Mice were individually
placed on a hot plate with a cut-off time of 15 s to avoid
damage to the animals’ paws [22]. The response time was
measured by observing how long it took the mice to jump
from the hot plate or lick their paws. Reaction times were
measured to determine the percentage of elongation at
0, 30, 60, 90, and 120 min post administrations of each
agent (Formula-2).

(latency (test) — latency(control))

100
(latency (test)) *

(Formula-2)

% Elongation =

Anti-inflammatory activity test

Paw edema induced by carrageenan

In this model, 1 h before injecting carrageenan (1% w/v
in normal saline, 0.05mL) into the dorsal area of the right
hind paw of mice, the standard drug, the vehicle and
various doses of plant extract were given. Thereafter the
thickness of the paw was determined with a micrometer
at 0, 1, 2, 3, and 4 h following the carrageenan adminis-
tration. Finally, the width of the swelling in the paw with
respect to the mice that took distilled water was calcu-
lated using equations below [23] (Formula-3).
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(PEC-PET)

PEC x 100

(Formula-3)

% Edema inhibition =

Where; PEC is paw swelling in control and PET is paw
swelling in treatment group.

Granulation developed by cotton pellet approach

Before the commencement of the experiment, all experi-
mental animals (male rats weighing 220-350 g) were pro-
vided with free access to water and fasted for 12 h. Then,
test animals were administered various doses of extract
(100, 200 and 400 mg/kg) based on grouping whereas the
positive group and negative control group received, indo-
methacin (20 ml/kg), and distilled water respectively. A
cotton piece weighing 10+1 mg was rolled into a pellet
and autoclaved for 30 min at 120 degrees Celsius with
15 pounds of pressure to sterilize it. Rats were sedated
with 1 ml/kg of ketamine, and 20 min following admin-
istrations of standard drug, extract or the vehicle, a sub-
cutaneous tunnel was aseptically created using blunted
forceps in the previously shaven groin area of each rat.
Following their bilateral placement in the subcutane-
ous tunnel, the two were secured with a chromic catgut
suture (0/4 metric, 1/2 circle). The standard agent and
different doses of extract was administered (PO once
daily) for 7 days in row, starting from the day that cotton
pellets was placed in. After the rats had been killed under
ketamine anesthesia on the 8th day, the pellets had been
surgically removed and liberated from superfluous mate-
rials. The wet cotton was taken out and measured before
being dried for 24 h at 60° C. The net dry weight was sub-
sequently obtained by reducing the total mass of the cot-
ton pellet from the total weight.

The following formulas were applied to compute the
liquid exudate quantity (mg), the quantity of granulation
tissue (mg), and the proportion of reduction in discharge
and granulation development [24]. (Formula 4-5).

Table 1 Effect of 80% methanolic stem bark extracts of A.seyal
against acetic acid induced writhing model in mice

Groups Mean No. of Writhing £ SEM Percentage Inhibition
DW 12504103

ASA150 5504043 a’ b’ c? 56%

ASME100  10.50+0.76a° 16%

ASME200  833+0.42a’ 33%

ASME400 6504043 a’ b? 48%

Notes Each value represents mean=S.E.M; n=6 for each treatment; Analysis
was performed by one way ANOVA; a, compared to negative control group; b,
compared to ASME100; ¢, compared to ASME200;2P<0.001. Numbers followed
by ASA and ASME indicate dose in mg/kg

Abbreviations: Abbreviation; DW, distilled water, ASME, Acacia seyal methanolic
extract
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(1-Exudates in treatment group)

x 100

Exudates reduction(%) =
(%) (Exudates in control groupi:
(Formula-4)

(1-Granuloma in Treatment group)

Granuloma reduction(%) = x 100

(Exudates in control group
Formula-5)

Where,

Measure of Exudates=immediate wet weight of pel-
let—Constant dry weight of pellet,

Measure of granuloma=Constant dry weight of cot-
ton—Initial weight of cotton pellet.

Statistical analyses

All statistical analyses were performed using interna-
tional business machine of statistical package for the
social Sciences, (IBM SPSS), version 27 for windows
(SPSS inc, Chicago, Illinois, USA). Statistical differences
between groups was analyzed by one-way analysis of
variance (ANOVA) followed by Tukey post hoc test. In all
cases results were expressed as meantstandard error of
mean (SEM). P-values less than 0.05 were considered as
statistically significant.

Results

Percentage yield

From 610 g of plant material, approximately 84.6 g of
coarse powder was obtained, resulting in a 14% crude
extract yield from the stem bark of A. seyal.

Acute toxicity study

The outcomes of the acute toxicity test indicated that the
plant extract was safe when orally given at a dosage of
2000 mg/kg in both animal species (rats and mice). Fol-
lowing 24 h, rodents (mice and rats) demonstrated tol-
erance to the given dose, with no notable alterations in
behavior observed, including motor function, alertness,
restlessness, diarrhea, or convulsions within the first
24 h post-administration. Additionally, no deaths were
recorded during the 14-day observation period, suggest-
ing that the median lethal dose of the extract (LD50) is
22000 mg/kg.

Analgesic activity test
Acetic acid induced writhing test
Acetic acid induced writing test was performed to eval-
uate the effects of extract in relieving peripheral pain
induced by chemical stimuli. In contrast to the negative
control group, all doses of the extract and the standard
drug produced significant inhibition (P<0.001) against
acetic acid induced writhing compared to negative con-
trol (Table 1).

When various doses of extract doses were compared,
to each other, the highest dose of A.seyal methanol



Kedir et al. Journal of Pharmaceutical Health Care and Sciences (2024) 10:75 Page 5 of 8
Table 2 Effects of 80% methanolic stem bark extracts of A seyal in hotplate test in Mice
Mean latency time (Sec) and percentage of elongation
Groups 0 min 30 min 60 min 90 min 120 min

Mean Latency % Mean Latency % Mean Latency % Mean Latency %
DW10 3.67+0.21 2674049 2+0.25 2+0.36 1.83+0.31
MRP10 2674028  1250+075a%’c> 7864  533+061a 6247  867+138a’ 6.93 9.33+049a° 80.38
ASMET00 533+1.02 7.83+060 a° 65.90 3.50+0.67 42.85 4.67+0.67 57.17 6.00+0.68 69.50
ASME200 467+0.71 8.17+0.79 a° 67.32 483+0.70 58.59 6.00+0.97 a' 66.67 7171047 a° 7447
ASME400  450+084  867+061 a’ 6920  6.17+135a' 6758  750+0.76 b’ 7333 7.83+1.18a’ 76.62

Notes Each value represents mean+S.E.M; n=6 for each treatment; Analysis was performed by one way ANOVA; a, compared to negative control group; b, compared
to ASME100; ¢, compared to ASME200;'P<0.05;2P<0.001. Numbers followed by MRP and ASME indicate dose in mg/kg

Abbreviation: MRP, morphine; DW, distilled water; ASME, A. seyal methanolic extract
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Fig. 1 Percent edema inhibition of 80% methanol stem bark extract of Acacia seyal in carrageenan-induced paw edema in mice. Notes: Each value rep-
resents mean +S.E.M; n=6 for each treatment; Analysis was performed by one way ANOVA; a, compared to negative control group; Numbers followed by
IND and ASME indicate dose in mg/kg. Abbreviation; IND, indomethacin; DW, distilled water; ASME, Acacia seyal methanolic extract

extract demonstrated a statistically significant (p<0.001)
decrease in the peripheral writhing response in contrast
to the lower dose. Moreover, the group treated with the
standard drug considerably lowers the frequency of writ-
ing compared to the ASME100 and ASME200. However,
this change was not noticeable compared to the highest
dose of the experimental plant.

Hotplate test

When compared to the negative control at a 30 min, all
doses of 80% methanol extracts of A.seyal exhibited con-
siderable analgesic affect in hot plate method (p<0.001)
compared to negative control.

Although a significant latency period was not observed
for ASME100 at time points other than 30 min, the effect
of the middle dose of the plant extract persisted up to
120 min (p<0.001), despite it failed to be noticed at
60 min. ASME400 produced appreciable latency period
without interruption at any time points and its effect was
noticed until the end of the study (120 min) (P<0.001).

Regarding the percentage of elongation, the greatest
effect was observed at 120 min, with values of approxi-
mately 70%, 75%, and 76.62% for ASME100, ASME200,
and ASME400, respectively (Table 2).

Anti-inflammatory activity test

Carrageenan induced paw edema

The carrageenan-caused edema model revealed that all
doses of 80% the hydroalcoholic extracts of A.seyal pro-
duced significant inhibitory effects against carrageenan
induced paw-edema beginning at 2 h and continued
until the 5th hours of observation compared to negative
control groups (p<0.001) (Fig. 1). Likewise, the stan-
dard drug indomethacin witnessed significant inhibition
1 h earlier than the plant extract’s onset and this effect
persists up unit the end of the experiment. The extract’s
highest percentage of anti-inflammatory activity in
across all extracts occurred at the 5th time point with the
percentage of 34.5% for ASME100, 46.2% for ASME200,
and 48.3% for the highest dose of extract.
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Cotton pellet induced granuloma method
In the cotton pellet induced granuloma, the medium and
the maximum dose of 80% methanol extracts of A.Seyal
appeared to reduce the development of granuloma mass
formation significantly (p<0.001)(Table 3). Furthermore,
AMSE200 and ASME400 also produced an apparent
reduction in the generations of the inflammatory exu-
date (p<0.001) but the lowest dose plant extract failed
to bring both granuloma mass formation and exudate
reduction. In contrast to this, the standard drug exhibited
significant effect in both parameters (p <0.001).

Group analysis also revealed ASME400 demonstrates
significant exudate and granuloma inhibition compared
to ASME100 and ASME200.

Discussion

The current study evaluated the anti-inflammatory and
pain relieving effects of A. Seyal’s 80% methanol stem
bark extract [21]. Considering the socioeconomic sig-
nificance of pain and inflammation together with the
awareness of potential herbal medicines used for this
condition, it would make reasonable to explore medici-
nal plant derived analgesic and anti-inflammatory agents
as plant-derived agents are associated with minimal side
effects and comparable efficacy [25]. A. Seyal is a tradi-
tional herb used to treat various inflammatory and pain
disorders [26]. Nevertheless, to date, no scientific data is
found concerning its pain relieving and anti-inflamma-
tory properties in the literature. Therefore, to support
its claimed traditional use, it could be worthwhile to do
scientific research on the pain relieving and anti-inflam-
matory properties of A. seyal stem bark extract in rodent
models.

In the first model, the analgesic effects of 80% metha-
nol stem bark extract of A. seyal was investigated using
acetic acid-induced writhing reflex model. Administra-
tions of various doses of A.seyal extract considerably
decreased the stomach twisting reactions following acetic
acid administration when compared to the negative con-
trol group (P<0.01). The observed inhibition activity was
16%, 33.36%, and 48% from ASME100, ASME200 and
AMSE400 respectively, demonstrating a dose-dependent
effect. The mechanism related to acetic acid triggered
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writhing reflex is mediated through increased production
of PGs [27]. Furthermore, when acetic acid is injected
through intraperitoneal site, it irritates the peritoneal
cavity, which causes the release of natural inflammatory
molecules such as histamine, serotonin, bradykinin and,
substance P [21, 28]. This may indicate that the extract
would elicit its action on peripherally situated pain trans-
duction pathways through suppression of these inflam-
matory mediators.

The hotplate model was the second experimental tech-
nique employed to examine the pain relieving efficacy
of A. seyal extract. This approach is a valuable tool for
assessing centrally acting analgesic agent, that is widely
used to enhances mice’s sensation of the pain in response
to heat [29]. It is sensitive to strong analgesics and has a
time limit of 15 s to minimize the duration rodents are
exposed to the hot plate set at 551 °C [30]. According
to these models, the duration between the injection and
the first behavioral response such as jumping or paw
lickining is a measure of the analgesic action [31]. In the
current experiment, administrations of the extract tend
to produce analgesic effect beginning at 30 min with
all doses (p<0.001). The maximum effect was achieved
at 2 h, as evidenced by percentage of elongation time
of 69.5%, 74.47% and 76.62% for doses of 100, 200 and
400 mg/kg respectively. In consistence with this, positive
control group which took morphine indicates significant
anti-nociceptive at all interval of observation.

The third model, carrageenan-caused paw swelling, is
another approach employed to evaluate the anti-inflam-
matory effects of substances [32]. Carrageenan is a potent
molecule that imitates the release of pro and inflamma-
tory mediators such as PGs, leukotrienes, histamine, and,
bradykinin [33]. 1% carrageenan subplantar injections
into the hind paw causes two stages of inflammation
[34]. During one to two hour since administration, carra-
geenan cause bradykinin, 5-hydroxytryptamine, and his-
tamine release, which are expected to be the reason for
swelling. Throughout the second stage of edema forma-
tion, which lasted one to four hours, PG level is elevated
[35]. The finding of the current investigation illustrates
that ASME exhibited a statistically significant reduction
of carrageenan induced paw edema (p<0.001) across all

Table 3 Anti-Inflammatory activity of 80% A.seyal on cotton pellet caused granuloma in rodents

Group Exudate (Mean + SEM) % reduction of Exudation Granuloma (Mean + SEM) % reduction of Granulation
DW10 139.17+4.14 38914296

IND10 92.74+2.11%%%d" 334% 1437 +1.06a’bc! 62.3%

ASME100 125494277 9.85% 32734242 15.9%

ASME200 112.448+2.30a’ 19.21% 2635+1.85a%b' 323%

ASME400 104.51+2.35a°b? 25% 20.59+1.50a%b’ 47.1%

Notes Each value represents mean+S.E.M; n=6 for each treatment; Analysis was performed by one way ANOVA; a, compared to negative control group; b, compared
to ASME100; ¢, compared to ASME200;'P<0.05;2P<0.001. Numbers followed by IND and ASME indicate dose in mg/kg

Abbreviation; IND, indomethacin; DW, distilled water; ASME, Acacia seyal methanolic extract
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time points except in the first hour compared to the neg-
ative control group. Similarly, the standard drug, indo-
methacin, significantly reduced paw edema starting from
the first hour, with the effect lasting up to the 5th hour
(p<0.001).The noted swelling reduction was most signifi-
cant in the last stage of inflammation, which mimics the
possible effects of NSAID drugs like indomethacin. This
implies that one of the possible anti-inflammatory effects
of the current experimental plant might be due to inhibi-
tions of the PG synthesis through blocking cyclooxygen-
ase enzyme.

The cotton pallet-induced granulation approach is the
final and fourth model. It is a popular techniques used
for evaluating long-term anti-inflammatory potential of
investigational agents [36]. The subcutaneous applica-
tions of a cotton pellet into a rodent results in the forma-
tion of a granuloma at the site of the implant. The initial
events include accumulation of fluid and proteinaceous
material together with an infiltration of macrophages,
neutrophils, and fibroblasts, and multiplication of small
blood vessels [13]. An increase in the moisture content of
the cotton pellet indicates transudative phase of inflam-
mation, whereas elevation in the dry density within the
cotton pellet indicates the proliferative phase of inflam-
mation [31]. The present study revealed that ASME100
(P<0.05) and the middle and the highest doses of plant
extract witnessed a significant reduction in the devel-
opment of granuloma mass formation compared to the
negative control group (p<0.001). Moreover, middle and
highest doses of the ASME reduces the production of
inflammatory exudate significantly (»p<0.001) in contrast
to DW administered group. The appreciable effect of the
plant extract in this model might suggest that the extract
could act through inhibiting transudative, exudative, and
proliferative phases of subacute inflammation [36].

Following extraction using various solvents, findings
have illustrate that stem and root bark of A. seyal con-
tains flavonoids, saponins, terpenoids, steroids, alkaloids,
phenols, and tannins [18]. Thus, the analgesic and anti-
inflammatory effects of A.seyal is due to these second-
ary metabolites. For instance, flavonoids, tannins, and
saponins are well known for their ability to inhibit pain
perception and anti-inflammatory properties due to inhi-
bition of enzymes involved in inflammation, especially
synthesis of prostaglandins [37]. Furthermore, saponins,
phenolic compounds, and terpenoids demonstrated pro-
found anti-inflammatory and analgesic activity through
reductions of the expressions of proinflammatory cyto-
kines, particularly interleukin 1 and interleukin 6 [38, 39].
Studies have shown that the current plant material con-
tains flavonoid compounds such as catechin and epicat-
echin, a triterpene isolated active constituent lupeol and
a steroid compounds stigmasterol [26]. Catechin and epi-
catechin possess anti-inflammatory effect through free
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radical scavenging activity [40]. Furthermore, catechins
can exert their significant anti-inflammatory properties
by regulating the activation or deactivation of inflamma-
tion-related oxidative stress-related cell signaling path-
ways, such as mitogen activated protein kinases, nuclear
factor-kappa B and transcription factor nuclear factor
(erythroid-derived 2)-like 2 [41]. On the other hand,
lupeol’s analgesic and anti-inflammatory effect is medi-
ated through inhibitions of Inducible nitric oxide syn-
thase thus the pro-inflammatory productions of Nitric
oxide [42] and steroid compounds including stigmasterol
abolish inflammation through decreasing leukocyte infil-
tration [43].

Conclusion

The collective results of our study unequivocally dem-
onstrated the strong anti-inflammatory and analgesic
activity of the 80% A.seyal plant extract, lending empiri-
cal support to its traditional claim as a natural remedy for
inflammatory and painful conditions. The findings may
indicate that the plant extract was involved in blocking
the activity of several physiological mediators of inflam-
mation, molecules involved in pain pathways, and regu-
lations and this effect might be due to the presence of
phytochemical constituents including flavonoids, sapo-
nins, terpenoids, steroids, alkaloids, phenols, and tan-
nins. The current findings put scientific evidence about
the traditional claimed uses of A.seyal for inflammation
and painful conditions in Ethiopian folk medicines.
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