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Abstract

Anti-inflammatory potential of the ethanol leaf extract of Sphenocentrum jollyanum (ELES]) was assessed in-vivo in mice
by using carrageenan-induced paw oedema, egg albumin-induced paw oedema, and xylene-induced ear oedema model
at doses of 474.34, 948.68, and 1423.03 mg/kgbw respectively. A total of seventy-five matured mice of both sexes
weighing between 20 g and 24 g (divided into three groups of 25 mice each for the 3 different studies) were used for
this study. Treatment was done intraperitoneally. Distilled water (10 mL/kgbw), acetylsalicylic acid (ASA) (100
mg/kgbw) or dexamethasone (4 mg/kgbw) served as the normal and standard drugs respectively. The results showed
that ELES] produced significant (p < 0.05), dose-dependent and time-dependent reductions in mean paw thickness in
groups III-V compared with control group. Similarly, the extract caused a dose-dependent increase in percentage
inhibition of carrageenan-induced paw oedema and egg-albumin induced paw oedema (34.49%, 36.71%) at the highest
dose (1423.03 mg/kg), comparable with the anti-inflammatory effects of the standard drug ASA (34.69%, 31.54%). The
ELES] also caused significant (p < 0.05), dose-dependent decreases in xylene-induced ear oedema weight in all the test
groups relative to control group and standard drug group. In addition, ELES] showed a dose-dependent percentage
inhibitory effect (44%) at the highest dose (1423.03 mg/kg) comparable with that of the standard drug, dexamethasone
(48%). The results obtained from this study support the use of the leaf in folk medicine as it has significant anti-
inflammatory properties and this may be attributed to the phytochemical constituents of the leaf.
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1. Introduction

Inflammation is the body's defense mechanism to eliminate or limit the spread of a variety of etiologic injurious agents
such as immune reactions, physical, chemical, foreign bodies, and infectious agents, followed by removal of the necrosed
cells and tissues [1]. Itis characterized by swelling, redness, pain, increased heat, and loss of function, which result from
the invasion of infectious agents or physical injury [2, 3]. [4] reported that inflammation involves a sequence of events
that occurs in three distinct phases: acute or transient phase, delayed sub-acute phase and chronic proliferate phase.
The acute phase inflammation is a short-term physiological response against pathogens and tissue injury. It is associated
with enhanced blood flow to the injured tissue, followed by vasodilatation and increased vascular permeability with
leakage of plasma from microcirculation, and migration of phagocytic leukocyte from blood to the surrounding tissue
[5, 6, 7]. In contrast, chronic inflammation is a prolonged pathological condition characterized by the infiltration of
mononuclear immune cells (monocytes, macrophages, lymphocytes), tissue destruction, angiogenesis, and fibrosis [8].
The body synthesizes and secretes different pro- and anti-inflammatory mediators such as cytokines, chemokines,
eicosanoids, and nuclear factor kappa-beta (NF-kf3) to the site of injury for immune surveillance, optimal repair, and
regenerate injured tissues as a result of inflammation caused by numerous agents [9].
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[10] had reported the use of several nonsteroidal anti-inflammatory drugs (NSAIDs) and steroidal drugs such as
acetylsalicylic acid, diclofenac, ibuprofen, indomethacin, naproxen, nimesulide, celecoxib, and betamethasone,
prednisolone, and dexamethasone in controlling and suppressing inflammatory diseases. However, their prolonged use
has been associated with serious adverse effects such as rheumatoid arthritis, osteoarthritis, asthma, inflammatory
bowel disease, colitis, and hepatitis as well as other chronic diseases, including cardiovascular and neurodegenerative
diseases [11]. These diseases can cause disability, impair social function, reduced quality of life, and sometimes death
of people [12].

The African continent is richly endowed with diverse medicinal plants used to treat practically all types of illness,
ranging from bacterial or fungal infections to metabolic and neurological disorders. These natural plant products have
also been used to develop drugs in orthodox medicine [13]. Thus, there is a need to develop natural anti-inflammatory
drugs that are safe, efficacious, biocompatible, and cost-effective to treat inflammatory diseases [14].

Sphenocentrum jollyanum, a perennial plant native to the tropical forest zone of West Africa, belongs to the family
Menispermaceae. It is a small, erect, sparsely branched undergrowth shrub that grows up to 1.5 m in height with very
few branches. The leaves are wedge-shaped, about 5-12 cm wide, smooth on both sides, and can grow up to about 20 cm
long with a small arrowed apex and with a bright yellow root [15,16]. Locally the plant is known in Ibibio as Ibong Isong
and it's widely distributed in Sierra Leone, Nigeria, Ghana, Ivory Coast, and Cameroun [17]. The plant can also be
identified as “Aduro kokoo” (red medicine), “Okramankote” (dog’s penis), Oban abe, and Ouse-abe among the people of
Ghana, Republic of Benin, and Céte d'Ivoire respectively [18].

Sphenocentrum jollyanum is one of the medicinal plants which are famous for a plethora of important biological
functions and widely used for the treatment of various disease conditions. The root has been used for its effectiveness
in stimulating the central nervous system, the management of mental and inflammatory disorders, pain, and depression
[19] while the dried powdered root has been used in combination with some anti-malarial plants as a cure for fever and
muscular pains [20]. [21] have also reported the anti-inflammatory, anti-angiogenic, and analgesic properties of the
methanol extracts of the leaves, roots, and fruits. Therefore, there is a need to investigate the anti-inflammatory
potential of ethanol extract of Sphenocentrum jollyanum leaves in experimental mice to ascertain the folkloric claim of
its medicinal properties in the management of various ailments such as inflammatory diseases.

2. Material and methods

2.1. Sample collection, Identification, and Preparation of extract

Fresh leaves of Sphenocentrum jollyanum were collected from Aka in Ibiono Ibom Local Government Area of Akwa Ibom
State, Nigeria, and authenticated by a taxonomist in the Department of Pharmacognosy and Natural Medicine, University
of Uyo, Nigeria, with a voucher specimen NUUH: 040/15 deposited at the herbarium. The leaves were properly washed
with clean water to remove any contaminants, air-dried under shade for two (2) weeks. The dried leaves were
pulverized into a coarse powder using VTCL Solitaire mixer grinder (VTCL, India). Four hundred grams (400 g) of the
powdered sample was macerated in 60 % ethanol (Sigma Aldrich, St Louis, USA) for 72 hours with intermittent stirring/
shaking [22] and filtered using Whatman filter paper No.1 (Whatman Ltd., England) to remove all unextractable matters,
including cellular materials and other constituents that were insoluble in the extraction solvent. The filtrate obtained
was concentrated in a water bath at 40 °C to obtain the crude extract and stored in the refrigerator at 4 2C until when
needed for the study. A total yield of 188.5 g of crude extract was obtained [23].

2.2. Experimental Animals and Treatments

Seventy-five (75) matured and healthy Swiss Albino mice of both sexes weighing between 20 and 24 g were used. They
were housed in the animal house, Department of Pharmacognosy and Toxicology, University of Uyo, and they were fed
with rodent feed (Ladokun Livestock Feeds Limited, Ibadan, Nigeria) and had access to distilled water ad libitum. They
were allowed to acclimatize for one week before the commencement of the experiment [24]. Three sets of twenty-five
(25) experimental mice (for each experiment), were divided into five groups of five animals each based on the
treatments received.

e Group I mice (control) received 10 mL/kg of distilled water

e Group II (standard) received 100 mg/kg of acetylsalicylic acid (ASA) or 4mg/kg dexamethasone (DEX) for
comparison

e  Group Il received 474.34 mg/kgbw of the extract

e  Group IV received 948.68 mg/kgbw of the extract
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e Group Vreceived 1423.03 mg/kgbw of the extract

Acetylsalicylic acid (ASA) was used as the standard drug for animals used in the investigation of carrageenan and egg
albumin-induced paw oedema and dexamethasone was used as the standard drug for animals used in the investigation
of xylene-induced ear oedema. The animals were fasted for 24 hours before the experiment and deprived of water only
during the experiment. All administrations were done intraperitoneally [25].

2.3. Drugs, Chemicals, and Instruments

The drugs and chemicals used in the present study include: carrageenan, acetylsalicylic acid and dexamethasone (Sigma
Aldrich, USA), fresh egg-albumin (Merck, Germany), xylene (Nihon Shiyaku Industries, Japan), ethanol (JHD, China), and
VTCL Solitaire mixer grinder (VTCL, India). Digital Vernier caliper (V. Tech digital caliper, India) and electronic weighing
scale (Ohaus Scout pro-SPU 202). All other chemicals and reagents used were of analytical grade and acquired from
local firms.

2.4. Evaluation of Anti-inflammatory Effect

The anti-inflammatory effect of the ethanol leaf extract of Sphenocentrum jollyanum was investigated using carrageenan
and egg albumin-induced paw oedema as well as xylene-induced ear oedema in mice.

2.5. Carrageenan-Induced Paw Oedema

Carrageenan-induced paw oedema was done according to the procedure described by [26]. After one hour of treatment
with the extract and drug (acetylsalicylic acid), oedema was induced by injecting 0.1 mL freshly prepared (1%)
carrageenan aqueous suspension into the sub-plantar surface of the right hind paw of the mice under moderate
anaesthesia using chloroform [27] while the control received 10 mL/kg of distilled water into the left hind paw and
served as a reference non-inflamed paw for comparison. The right and left paws were cut and weighed [28]. The linear
circumference of the injected paw was measured by digital Vernier caliper at intervals of 0, 0.5, 1, 2, 3, 4 and 5 hours
after the injection of carrageenan [29]. The percent increase in the weight of the right paw in comparison with that of
the left paw of each mouse was calculated as an indication of inflammation using the following equation [28].

% Increase in paw weight = [(R-L) / L] x 100
Where R = weight of the right hind and L = weight of the left hind

The percent inhibition of oedema was expressed as mean values of control group compared with a treated group using
the following formula [30]:

Inhibition (%) = Control paw circumference - Treated paw circumference x 100
Control paw circumference

2.6. Egg albumin-induced paw oedema

Egg albumin-induced oedema was done following the method described by [31]. One hour after administration of the
extract and ASA, inflammation was induced by injecting 0.1 mL of fresh egg albumin into the sub-plantar of the right
hind paw of the mice under moderate anaesthesia using chloroform [27]. The linear circumference of the injected paw
was measured at 0, 0.5, 1, 2, 3, 4, and 5 hours of administration of the phlogistic agent using a digital Vernier caliper.
Oedema formation was assessed as the difference in paw circumference between the controland 0, 0.5,12, 3, 4, 5 h after
the administration of the phlogistic agent [29]. The percentage of inhibition was calculated according to the following
formula:

Inhibition (%) = Control paw circumference - Treated paw circumference x 100
Control paw circumference

2.7. Xylene-induced ear oedema

Xylene-induced ear oedema in mice was performed as described by [32]. One hour after treatment with the extract and
drug intraperitoneally, ear oedema was induced in each mouse by topical application of 2 drops of xylene on the inner
surface of the right ear using a dropper pipette [33,34]. The left ear served as a control. After 15 minutes, the mice were
sacrificed under mild anaesthesia using chloroform and both ears were removed and weighed [35]. The ear oedema
was measured by the weight difference between the right (treated) and the left (control) ear of the same animal caused
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by the irritant. The percentage inhibition of oedema in the treated groups compared to that of the control group was
calculated using the formula described by [36].

Inhibition % = Weight of oedema (control) - Weight of oedema (test) x 100
Weight of oedema (control)

2.8. Statistical Analysis

All results are presented as mean #* standard error of the mean (SEM). The experimental data collected were analyzed
using one-way analysis of variance (ANOVA). Post hoc analysis (comparison across groups) was carried out using least
significant difference (LSD) incorporated into the IBM SPSS software version 20. The values of p < 0.05 were considered
to be statistically significant.

3. Results

3.1. Carrageenan-induced paw oedema

The effect of the ethanol leaf extract of Sphenocentrum jollyanum and ASA on carrageenan-induced paw oedema in mice
was sustained over 5 hours as shown in Table 1. The sub-plantar injection of carrageenan showed a significant (p <
0.05), time-dependent, progressive reduction in hind paw size when compared with the control group. The
administration of the extract caused a dose and time-dependent significant (p < 0.05) reduction in the mean paw
thickness in groups III - V from 5.01 + 0.04 to 3.72 * 0.03, 5.03 £ 0.04 to 3.38 + 0.04, and 4.97 + 0.03 to 3.38 + 0.02
mg/kgbw (from the first hour to the fifth hour respectively) after treatment, compared with the control group. However,
the paw circumferences of the test groups (IV- V) were found to be comparable with ASA standard drug group at the
fifth hour of treatment. The highest percentage of inhibition (34.49%) of the extract obtained at doses of 948.68 and
1423.03 mg/kg was comparable with the anti-inflammatory effects of the standard drug, ASA (34.69%) at a single dose
of 100 mg/kgbw at the fifth hour.
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Figure 1 Percentage inhibition of ethanol leaf extract of Sphenocentrum jollyanum on carrageenan-induced paw
oedema.
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Table 1 Effect of ethanol leaf extract of Sphenocentrum jollyanum on carrageenan-induced paw oedema in mice.

Group Treatment Dosage Mean Paw circumference (mm) at the indicated time

0 Hour 0.5 Hour 1 Hour 2 Hour 3 Hour 4 Hour 5 Hour
I Distilled Water (mL/kg) 10 3.32+0.03 5.36+0.02 5.39+0.02 5.38+0.02 5.36+0.02 5.24+0.01 5.16+0.02
1 ASA (mg/kgbw) 100 3.33+0.03 4.97+0.022 4.79+0.02a 4.39+0.022 3.70+0.022 3.46%0.052 3.37+£0.032
II S. jollyanum (mg/kgbw) 474.34 | 3.29+0.03 5.09+0.032> | 5.01+0.042> | 4.82+0.042b 4.38+0.032b 4.02+0.03ab 3.72+0.032b
1\Y S. jollyanum (mg/kgbw) 948.68 | 3.37+0.04 5.14+0.042> | 5.03+0.042> | 4.68+0.052bc | 3.95+0.042bc | 3.68+0.042bc | 3.38+0.042¢
\% S. jollyanum (mg/kgbw) 1423.03 | 3.35+0.02 5.16+0.022> | 4.97+0.032> | 4.59+0.032bc | 3.91+0.032bc | 3.54+0.032cd | 3.38+0.022¢

Results presented as mean * S.E.M; n =5; p< 0.05 is considered significant. a = significant when all test groups are compared with control group 1, b = significant when group 2 is compared with control. c =
significant when groups 4&5 are compared with 3. d = significant when groups 4vs5 are compared. ASA: acetylsalicylic acid. bw = body weight.

Table 2 Effect of ethanol leaf extract of Sphenocentrum jollyanum on egg-albumin induced paw oedema in mice.

Group Treatment Dosage Mean Paw circumference (mm) at the indicated time

0 Hour 0.5 Hour 1 Hour 2 Hour 3 Hour 4 Hour 5 Hour
I Distilled Water (mL/kg) | 10 3.17+0.01 5.39+0.04 5.41+0.04 5.39+0.04 5.06+0.17 5.04+0.17 4.67+0.20
11 ASA (mg/kgbw) 100 3.30+0.062 4.83+0.022 3.84+0.022 3.69+0.042 3.52+0.022 3.46+0.042 3.37£0.042
111 S. jollyanum (mg/kgbw) | 474.34 3.37+0.04 5.25+£0.042b | 4.73+£0.032b | 4.35£0.022b 4.14+0.032b 3.97+£0.032b 3.65+£0.042b
IV S. jollyanum (mg/kgbw) | 948.68 3.26%0.00 5.09£0.022bc | 4.21+0.012bc | 3.79+0.062¢ 3.70+0.02ac 3.49+0.02ac 3.29£0.01ac
\' S. jollyanum (mg/kgbw) | 1423.03 | 3.15+0.03bcd | 5.04+0.032bc | 3.92+0.03acd | 3.46+0.092bcd | 3.23+0.01abed | 3.19+0.03abcd | 3,17+0.012bed

Results presented as mean + S.E.M; n =5; p< 0.05 is considered significant. a = significant when all test groups are compared with control group 1, b = significant when group 2 is compared with control. ¢ =
significant when groups 4&5 are compared with 3. d = significant when groups 4vs5 are compared. ASA: acetylsalicylic acid. bw = body weight.
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3.2. Egg albumin-induced paw oedema

The effect of the ethanol leaf extract of Sphenocentrum jollyanum and standard drug, ASA in egg albumin-induced
inflammation in mice was sustained over 5 hours as presented in Table 2. The administration of the extract caused
significant reductions in egg albumin-induced mean paw thickness in groups III-V in a dose-dependent manner
compared with the control group from the first to the fifth hour. The reduction in mean paw circumference for the
extract- treated groups (I1I-V) were from 4.73 £ 0.03 to 3.65 * 0.04, 4.21 + 0.01 to 3.29 £ 0.01, and 3.92 + 0.03 to 3.17 +
0.01 respectively at doses of 474.34 ,948.68 and 1423.03 mg/kgbw respectively, comparable with ASA standard drug
group which reduced from 3.84 + 0.02 to 3.37 + 0.04 from the first to the fifth hour. The paw circumference of the test
group V was found to be lower comparable with ASA standard drug group at the 5th hour of treatment. Oedema induced
by egg albumin was significantly (p < 0.05) inhibited by the ethanol extract of Sphenocentrum jollyanum from 0.5th to
the 5th hour. The highest percentage inhibition of 36.71% was observed in the group administered the highest dose of
the extract (1423.03 mg/kg) at the 4th hour which was higher than that of the standard drug ASA (31.54%) at the same
hour.
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Figure 2 Percentage inhibition of ethanol leaf extract of Sphenocentrum jollyanum on egg albumin-induced paw
oedema.

3.3. Xylene-induced ear oedema

The effect of the ethanol leaf extract of Sphenocentrum jollyanum and Dexamethasone on xylene-induced ear oedema in
mice is presented in Table 3. Administration of the extract caused dose-dependent, significant (p < 0.05) decreases in
xylene-induced oedema weight in all the test groups relative to the control group and Dexamethasone standard drug
group II. Similarly, the extract showed significant (p < 0.05) dose-dependent percentage inhibitions of ear oedema at 8,
24, and 44% respectively. The inhibitory effect at the highest dose of 1423.03 mg/kg (44%) was comparable with that
of Dexamethasone, with inhibition of (48%).
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Figure 3 Percentage inhibition of ethanol leaf extract of Sphenocentrum jollyanum on xylene-induced ear oedema.
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Table 3 Effect of ethanol leaf extract of Sphenocentrum jollyanum on xylene-induced ear oedema in mice.

Group | Treatment Dosage Weight of | Weight of | Increase in | % Inhibition
right ear (g) | leftear (g) | ear weight (g)

I Distilled Water (mL/kg) 10 0.14+0.01 0.09+0.01 0.05+0.00

1l ASA (mg/kgbw) 100 0.12+0.002 0.09+0.00 0.03+0.002 48

I S. jollyanum (mg/kgbw) 474.34 0.14+0.00> 0.09+0.00 0.05+0.00> 8

1\Y S. jollyanum (mg/kgbw) 948.68 0.13+0.00ab 0.09+0.00 0.04+0.002bc 24

\% S. jollyanum (mg/kgbw) 1423.03 0.12+0.002cd | 0.09+0.00 0.03+0.002¢d 44

Results presented as mean * S.E.M; n =5; p< 0.05 is considered significant. a = significant when all test groups are compared with control group 1,
b = significant when group 2 is compared with control. c = significant when groups 4&5 are compared with 3.
d = significant when groups 4vs5. bw =body weight.

4. Discussion

Several medicinal plants and their derived phytochemicals have been evaluated for their analgesic and anti-
inflammatory effects [37]. The anti-inflammatory drugs derived from these natural sources have been the rationale and
productive strategy towards the cure of inflammatory ailments. These natural products have been reported to be safe,
efficacious, biocompatible, and cost-effective alternatives to treat inflammatory diseases in folk medicine [38,14]. [39]
has reported that several substances of plant origin such as flavonoids, saponins and tannins, are potential therapeutic
agents in inhibiting or even decreasing inflammatory activity. An earlier study had shown that the presence of these
phytochemicals, may be responsible for the anti-inflammatory activities demonstrated by the ethanol leaf extract of
Sphenocentrum jollyanum [40].

In the present study, the ethanol leaf extract of Sphenocentrum jollyanum was evaluated for its anti-inflammatory effects
against inflammation in mice using animal standard models like carrageenan-induced paw oedema, egg albumin-
induced paw oedema, and xylene-induced ear oedema [41].

Carrageenan-induced paw oedema is a distinct in-vivo model widely used for assessing the anti-inflammatory
properties of several natural, synthetic and novel products, due to its high reproducibility [42,43,44]. [45,46] reported
carrageenan to be sensitive to cyclooxygenase inhibitors and suitable for the assessment of non-steroidal anti-
inflammatory drugs (NSAIDs) that inhibit cyclooxygenase involved in prostaglandin synthesis. Carrageenan-induced
paw oedema response involves three distinct phases through the sequential release of several inflammatory mediators.
The first phase (0 - 1.30 hours after carrageenan injection), involves the release of histamine, 5-HT (5-
hydroxytryptamine or serotonin), and neuropeptides from mast cells. The second phase (1.30- 2.30 hours) is mediated
with the release of kinins while the third phase (after 3 hours) is mediated by prostaglandins, thromboxane A2,
prostacyclin, resolvins, and lipoxygenase products [47,1]. The result obtained from this study suggests that the dose-
dependent, significant anti-inflammatory effect of the extract at the 5th hour post-carrageenan induction, may be by
inhibiting the cyclooxygenase enzyme mechanism involved in converting arachidonic acid to mediators such as
prostaglandins, thromboxane A2, prostacyclin, and resolvins [1]. This result is comparable to ASA, a suitable non-
steroidal anti-inflammatory drug that inhibited the triphasic response of carrageenan-induced inflammation. Therefore,
the result of the present study revealed that the extract can effectively inhibit carrageenan-induced paw oedema.

The development of oedema in the paw of mice after the administration of egg albumin, has been a well-established
model for testing anti-inflammatory agents [48]. It is described as a triphasic event. The first phase (0 - 1.30 hours after
egg albumin injection) of the oedema, is attributed to the release of histamine, 5-hydroxytryptamine, or serotonin in the
damaged tissue surroundings while the second (1.30 - 2.30 hours) and third phases (after 3 hours) are mediated by the
release of bradykinin and prostaglandin-like substances respectively [47]. In the present study, the extract showed
significant percentage inhibition of the egg albumin-induced inflammation in a dose-dependent manner comparable
with ASA from Oth to 5th hour post egg-album induction. The result indicated that the extract exerted more inhibition
on the egg albumin-induced oedema at the late phase by blocking the release of kinin, histamine,5-hydroxytryptamine
(5-HT) and prostanoids known to mediate acute inflammation induced by phlogistic agents such as egg albumin, which
significantly reduced at the fifth hour after treatment with varying doses of the extract [49]. The result of the present
study revealed that the extract showed a more potent inhibition of egg albumin -induced oedema compared to the
standard ASA.
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Xylene-induced ear oedema is a simple animal model used to evaluate potential anti-inflammatory agents [50, 51].
Topical administration of xylene induces neurogenic oedema in mice ear mediated through the release of inflammatory
mediators such as histamine, 5-hydroxytryptamine (5-HT) or serotonin, and neuropeptides such as substance P,
neurokinin A, vasoactive intestinal polypeptide (VIP), and somatostatin that are produced in the central and peripheral
nervous systems, and functions in transmission of pain stimuli [1]. Some studies have reported that the release of these
inflammatory mediators, especially substance P, is associated with vasodilation of the arterioles and venules, neuronal
hypersensitivity from sensory neurons, and plasma extravasation after tissue injury [52,53,54,55]. However, these
effects orchestrate the formation of oedema on mice ear [56]. [57,38] reported that xylene ear oedema model permits
the evaluation of anti-inflammatory steroids from non-steroidal anti-inflammatory drugs (NSAIDs). From the results
obtained in this study, the control group showed an increase in ear weight, whereas group Il showed the highest percent
inhibition of ear oedema. The extract exhibited a more potent mitigation of the ear oedema at the highest dose (1423.03
mg/kg). However, the extract significantly inhibited xylene-induced neurogenic oedema in a dose-related manner
which may be by inhibiting neurogenic inflammation through suppression of the release of an inflammatory mediator
such as substance P. These reductions suggest that the extract may interfere with the actions of inflammatory mediators
and produce anti-inflammatory efficacy. The results have shown that both the anti-inflammatory steroid
(dexamethasone) and the NSAID (ASA) produced anti-inflammatory effects

5. Conclusion

The present study revealed that ethanol leaf extract of Sphenocentrum jollyanum is effective against carrageenan-
induced paw oedema, egg albumin-induced paw oedema, and xylene-induced mice ear oedema. This may be due to the
presence potent anti-inflammatory phytochemicals such as alkaloids, tannins, saponins, flavonoids and cardiac
glycoside present in the extract. Thus, this study has justified the traditional use of Sphenocentrum jollyanum in several
West African sub-regions in managing inflammatory diseases and could be a potential source for new anti-inflammatory
drugs.
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