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ARTICLE INFO ABSTRACT

Emilia sonchifolia is used in traditional medicine for the treatment of wounds, diabetes,
inflammation and ulcer. This study aims to investigate the analgesic, anti-inflammatory and anti-
ulcer effects of the aqueous leaf extract of Emilia sonchifolia (ALEES). In the acute toxicity test,
ALEES was administered up to 5 g/kg body weight via oral route. In the ulcer experiments,
Group 11-VI rats were pretreated with 1000 mg/kg ethanol or ibuprofen before Group 11l rats
received 20 mg/kg omeprazole and Group IV-VI rats received various doses of ALEES. In the
anti-inflammatory and analgesic studies, group Il rats received 100 mg/kg acetylsalicylic acid
(ASA). For the ulcer, anti-inflammatory and analgesic studies, rats were administered ALEES at
doses of 200, 400 and 600 mg/kg body weight while group | served as a normal control. In
ethanol-induced ulcer, rats administered 600 mg/kg ALEES showed a higher percentage (%)
access article distributed under the terms of the Ulcer inhibition compared to standard drug (omeprazole) treated group (p<0.05). The % ulcer
Creative Commons Adftribution License, which  inhibition in the ibuprofen-induced ulcer test did not exhibit any significant changes (p>0.05)
permits  unrestricted  use,  distribution, and  between the group treated with 600 mg/kg ALEES and the omeprazole group. In addition, there
reproduction in any medium, provided the original ~Was no significant anti-inflammatory activity between ALEES at a dose of 600 mg/kg (52.78%)
author and source are credited. and ASA at a dose of 100 mg/kg (66.61%), however, ASA had a stronger analgesic effect
compared to all ALEES-treated groups (p<0.05). The results of this study suggest that ALEES is

Article history:

Received: 05 May 2024

Revised: 10 August 2024
Accepted: 14 August 2024
Published online: 01 October 2024

Copyright: © 2024 Uche et al. This is an open-

safe and has the potential to be used as an anti-ulcer and anti-inflammatory agent.
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Introduction

Medicinal herbs are widely used around the world to treat
various health problems such as inflammation, diarrhoea, diabetes,
and ulcers.! These plants have a vast reservoir of phytoconstituents
and are currently considered as reliable sources for the development of
new drugs.23* Peptic ulcers are open sores on the gastric mucosa and
the inner lining of the stomach. People who drink alcohol excessively
have a higher risk of developing gastric and peptic ulcers. In addition,
the inappropriate use of non-steroidal anti-inflammatory drugs
(NSAIDs) in conjunction with Helicobacter pylori infection are
associated with increase in annual incidence rate of ulcer.> Moreover,
individuals exposed to chronic environmental and psychological
stress, and those who skip meals (fasting) are also predisposed to
peptic ulcer.® The NSAIDs such as aspirin, which are acidic in nature,
directly irritate the mucosa, inhibit the enzyme cyclooxygenase and
reduce the synthesis of prostaglandin and thromboxane.”®
Prostaglandin and thromboxane play a gastroprotective role by
increasing gastric secretion, which protects stomach from its acidic
environment.
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Drugs such as diclofenac, ibuprofen, indomethacin and piroxicam also
cause ulcers in the gastrointestinal tract (GIT) by inducing reactive
oxygen species that induce the production of inflammatory cytokines
such as tumour necrosis factor (TNF)-a and nuclear kappa factor B
(NF-xB).>1% All of these contribute to the overproduction of gastric
acid and pepsin, and to the breakdown of some defense mechanisms of
the GIT including secretion of the mucus, the release of the peptide
hormone secretin and the formation of bicarbonate.

If left untreated, complications of peptic ulcer disease (PUD) such as
gastric outlet obstruction, upper gastrointestinal bleeding, perforation,
adhesions, gastroesophageal reflux and aspiration of gastric contents
can pose life-threatening risks.'*2 The various treatment options for
gastric and duodenal ulcers include dietary and lifestyle adjustments,
avoidance of random fasting, use of antacids, H2 antagonists such as
ranitidine and cimetidine, and proton pump inhibitors such as
rabeprazole and omeprazole. In people with H. pylori infection, triple
therapy with proton pump inhibitors, H2 receptor blockers and
antibiotics such as amoxicillin, clarithromycin, ciprofloxacin,
metronidazole and tinidazole has been shown to be effective in
eradicating the bacteria.**}41% Pain, a key symptom of inflammation
along with swelling, heat and redness, is often associated with
suffering and places a significant financial burden on individuals and
society.’6” The NSAIDs and opioid analgesics are used in pain
management as they can relieve pain via antinociceptive mechanisms.
Anti-inflammatory drugs used to treat peptic ulcers and inflammation
have been shown to block the effects of endogenous anti-
inflammatory substances such as prostaglandin, histamine and
leukotrienes.’® Studies have shown that tricyclic antidepressants,
NSAIDs, natural products and G-protein-coupled receptor inhibitors
have antinociceptive properties and are suitable for the treatment of
both acute and chronic pain. However, prolonged use of these
NSAIDs, opiates, proton pump inhibitors and antihistamines often
leads to a number of side effects, including gastrointestinal ulcers and
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bleeding, cerebrovascular accidents and respiratory centre depression
in the brain.’6® Opioid addicts often experience drowsiness, irrational
behaviour, hypotension, delirium and mental retardation.?®? The
commonly administered drug omeprazole for peptic ulcers has been
associated with adverse effects such as immunosuppression, calcium
and magnesium deficiency and bone fragility.?>?® Therefore, it is
essential to explore medicinal plants and their bioactive constituents as
potential alternatives to conventional drugs to treat these health
conditions.

Emilia sonchifolia, a perennial plant of the Asteraceae family, is
native to SouthEast Asia but widely distributed across Nigeria.?* It
grows up to 60 cm tall and is commonly found between July and
October in SouthEast Nigeria. Throughout its long history, this plant
has been used in traditional medicine to treat a variety of ailments,
including cuts, wounds, gastropathy, diabetes, inflammation, asthma,
diarrhoea and tooth decay.®>?® Emilia sonchifolia is valued in
traditional Chinese medicine for its anti-inflammatory properties and
its effectiveness against tumours, viruses and bacterial infections.?”
Several scientific studies have reported that E. sonchifolia has
hepatoprotective, immunomodulatory, wound healing, antioxidant,
anti-inflammatory, and anti-ulcer properties.?®2° Although the leaves
of E. sonchifolia are used in traditional medicine to treat ulcers, pain
and inflammation, there is little scientific evidence to support these
claims. This study therefore investigated the analgesic, anti-
inflammatory and anti-ulcer effects of the aqueous leaf extract of
Emilia sonchifolia (ALEES) in albino rats.

Materials and Methods

Collection and identification of plant

The leaves of Emilia sonchifolia were collected on 26™ February,
2023 in Umuguma in Owerri West LGA, Imo State, Nigeria. The plant
was authenticated by an experienced taxonomist from Michael Okpara
University of Agriculture, Umudike (MOUAU), Nigeria. The website
http://www.worldfloraonline.org/taxon/wfo-0000017704, accessed on
10" March, 2023, was used to verify the classification of the plant. A
specimen was kept in the herbarium with specimen number:
MOUAU/ZEB/HERB/21/0022.

Preparation of ALEES

The harvested leaves of Emilia sonchifolia were carefully separated
from the stem and then thoroughly washed with distilled water. They
were then air-dried for 24 hrs. To prepare the aqueous leaf extract of
Emilia sonchifolia (ALEES), 500 g of dried leaves were mixed with
25 mL of distilled water and processed using an electric blender. After
blending, the resulting mixture was filtered and concentrated in a hot
air oven, yielding a greenish-colored pasty extract.

Experimental Animals

Male albino rats weighing 150 to 170 g were purchased from
MOUAU. Prior to the start of the study, a two-week acclimatization
period was used to acclimatize the rats to the laboratory conditions.
The rats were kept in a 12-hr light/dark cycle, with humidity 35- 60%
and temperatures 25- 28 °C. The rats had constant access to water and
normal rat food for the duration of the study. The study adhered with
the ethical guidelines set out in the World Health Organization 1998
criteria on appropriate laboratory techniques, as well as United States
legislation for laboratory animals. On 25 August, 2020, Abia State
University granted ethical clearance (ABSU/REC/BMR/088) for the
study.

Analgesic activity of ALEES

The protocol of Adeyemi et al.> was used with minor modifications.
Five groups (n = 6/group) of thirty rats weighing 150-170 g were used.
The rats were administered different oral treatments: group | (normal
control), group Il (positive control) received 100 mg/kg acetylsalicylic
acid, and the ALEES groups were treated as follows: 111=200, 1\V=400
and V=600 mg/kg of ALEES. The rats in each group received 10
mL/kg (0.6%) acetic acid intraperitoneally after 30 minutes, and the
number of writhes of each rat was counted from 0- 30 minutes.
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Number of writhes in control- Number
of writhes in test
Number of writhes in control

Inhibition

(%) = x 100...equ 1

Anti-Inflammatory activity of ALEES

With minor modifications, the protocol described by Orieke et al.®®
was applied. Five groups (n = 6/group) of thirty rats weighing 150-170
g were used. The rats were administered different oral treatments:
group | (control), group Il (positive control) received 100 mg/kg
acetylsalicylic acid, and the ALEES groups were treated as follows:
111=200, 1V=400 and V=600 mg/kg of ALEES.

After 30 minutes of oral treatment, the rats received an injection of 0.1
mL of egg albumin into the subplantar area of the right hind paw to
induce paw oedema. The paw circumferences of the treatment and
control groups were then determined at 0, 30, 60 and 120 minute
intervals using calipers. The extent of the oedema was determined by
the difference between the initial and final paw circumferences.

% Increase in paw C at induction - C prior
cir_cumfe_rence (c) induction x 100...... equ Il
at induction = C prior induction

% Decrease in paw
circumference (c) at
intervals =

C at induction - C at inter
x 100...equ III

C at induction

% Anti-inflammatory Mean fall in test - Mean
activity at 120 min = fall in control
Mean fall in control

x 100...equ IV

Ulcer study

Ibuprofen-induced ulcer study

A total of eighteen rats, weighing 150-170 g, were subjected to a 24-hr
fasting period and then divided into six groups (group 1-V1) according
to their body weight. Group I, which served as a normal control,
received distilled water. Group II, which served as a negative control,
was not treated. Group Il received omeprazole (20 mg/kg body
weight), while the ALEES groups were treated as follows: 111=200,
1VV=400 and V=600 mg/kg ALEES before ulcer induction.

Ethanol-induced ulcer study

A total of eighteen rats, weighing 150-170 g, were subjected to a 24-hr
fasting period and then divided into six groups (group 1-V1) according
to their body weight. Group I, which served as a normal control,
received distilled water. Group II, which served as a negative control
was not treated. Group Il received omeprazole (20 mg/kg body
weight), while the ALEES groups were treated as follows: 111=200,
1V=400 and V=600 mg/kg ALEES before ulcer induction.

Groups 11-VI rats received oral administration of 1000 mg/kg body
weight ibuprofen or ethanol to develop ulcers 30 minutes after the pre-
treatments, while group | rats received no treatment at all. All rats
sacrificed by cervical dislocation one (1) hour after the lesion was
established.®

Suction ulcers, 1.0; hemorrhagic streaks, 1.5; normal stomach, 0.0; red
coloration, 0.5; ulcers > 3 <5 mm, 2.0; ulcers > 5 mm, 3.0.

2.6.3 Calculation of ulcer index

This is measured according to the method described by Goel and
Sairam®. The ulcerated lesion of the incised stomach is read with a
magnifying glass.

amount of ulcers per rat (UA) + ulcer

Ulcer - o
index = severity score (US) + ulcer % in rats (UP) <100,V
10
Ulcer % in rats (UP) = Total ulcers in a group x 100.....VI
Total number of animals
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ulcer index of the control group
(negative) (UIC) — ulcer index of
the test group (UIT)
ulcer index of the control group
(negative) (UIC)

% inhibition =

x 100.....VII

Statistical analysis

The mean + SD was used to represent the data. Statistical analysis was
performed using RTM software (version 3.0.3). The post-hoc Tukey
test (p<0.05) in conjunction with one-way analysis of variance was
used to determine statistical differences between groups.

Results and Discussion

In our acute toxicity evaluation, administration of ALEES at doses up
to 5 mg/kg did not result in any toxicity signs, behavioural changes or
death, indicating that ALEES can be used for therapeutic applications
without adverse effects.

Rats treated with 600 mg/kg ALEES showed a percentage pain
inhibition of 45.59%. This result was significantly lower (p<0.05) than
that of the standard drug (acetylsalicylic acid), which resulted in
70.97% pain inhibition (Table 1). Earlier studies by Faseela et al.*
reported that E. sonchifolia contains flavonoids, tannins and alkaloids.
Studies by Nwafor and Okwuasaba #* and Tijani et al.*? have shown
that flavonoids, tannins and alkaloids have the ability to inhibit
prostaglandin synthesis, leading to a reduction in inflammation and
pain relief. In addition, previous studies have shown that the limonene
contained in E. sonchifolia has anti-inflammatory and analgesic
effects. 344

Table 1: Effects of ALEES on writhes and pain inhibition in

Group Wrgtties in30 mins % Pain inhibition
Normal control 38.67+2.5¢ -
Acetylsalicylic acid (100 mg/kg) 10.67+2.08° 70.97+5.46¢
200 mg/kg ALEES 31.00+2.65¢ 20.02+7.432
400 mg/kg ALEES 26.33+1.15° 31.78+2.992
600 mg/kg ALEES 21.00+3.05° 45,50+7.77°

Mean + SD (n=6). Values in the same row bearing different letter of
the alphabet are statistically significant (P<0.05).

Inflammation is characterized by heat, pain, redness and swelling and
is usually induced in experimental animals by the use of egg albumin,
capsaicin or carrageenan models.?® The inflammation and oedema
induced by egg albumin are usually triggered by the release of
mediators histamine and serotonin.*® These mediators facilitate the
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increase in vascular permeability, the development of oedema and the
movement of white blood cells to the site of injury.*64” The oedema
resulting from increased vascular permeability is triggered by non-
neurogenic stimulation mediated by autacoids and by neurogenic
stimulation triggered by bradykinin. The latter induces the release of
substance P from nerve endings, which in turn mediates the release of
histamine from mast cells, resulting in oedema.®® In this study, there
was no significant (p>0.05) anti-inflammatory effect between rats
treated with 600 mg/kg ALEES (52.78%) and those treated with 100
mg/kg acetylsalicylic acid (standard drug) (66.61%), as shown in
Table 2. This finding underpins the anti-inflammatory effect of
ALEES. The results of our anti-inflammatory study are consistent with
the reports of Essien et al.?® and Faseela et al.* Limonene, D-carvone,
and oleic acid, identified by researchers as being present in E.
sonchifolia, are bioactive phytochemicals with anti-inflammatory
properties.**5! Inhibition of substance P release and histamine
production may be the plausible mechanisms by which ALEES exerts
its anti-inflammatory effects.

Ulcers are defined as lesions that can manifest on the skin, mucous
membranes and inner linings of various organs, including the stomach
and duodenum. The etiology of ulcers is multifactorial and includes
bacterial infections and excessive gastric acid secretion. Gastric ulcers
significantly affect the quality of life of affected individuals by
causing severe abdominal pain, bloating, vomiting blood, and possible
intestinal obstruction, among other symptoms.5? In our ethanol-
induced ulcer study, rats administered with 600 mg/kg ALEES had the
highest percentage ulcer inhibition and a significant reduction in ulcer
scores compared to rats treated with 20 mg/kg omeprazole (standard
drug) (Table 3, Fig. 1). Furthermore, when comparing the omeprazole-
treated group with the rats administered 600 mg/kg ALEES in the
ibuprofen-induced ulcer study, no effects (p>0.05) were observed on
the metrics of ulcer number, ulcer perforation, ulcer index, ulcer score
and percentage ulcer inhibition (Table 4, Fig. 2). The NSAIDs such as
ibuprofen, have been identified as agents that can induce gastric ulcers
by activating inflammatory cells, which in turn stimulate the
production of cytokines and lead to oxidative stress.® The presence of
a variety of phytochemicals in ALEES may play a role in improving
gastric ulcer parameters and reducing gastric mucosal breakdown in
rats pre-treated with ALEES.*° Tannins, for example have astringent
and vasoconstrictor effects that may help prevent the development of
gastric ulcers, while carbohydrates help form a protective layer over
the ulcer preventing direct contact with harmful substances.® In
addition, it is believed that the bioactive substances contained in
ALEES, such as limonene, D-carvone, hexadecane and oleic acid,
may help prevent the development of gastric ulcers caused by
ulcerogenic and necrotic substances such as ethanol.5%5.5 Also,
ALEES has wound healing effect® and regeneration, which may
possibly contribute to its potentials to prevent gastric ulcer.%®

Table 2: Anti-inflammatory activities of ALEES in rats

ALEES (mg/kg)
Treatment Normal control ASA, 100 mg/kg 200 400 600
Initial PC (mm) 22.33+0.582 22.67+0.58% 23.00+1.00° 22.33+0.58% 22.67+0.58%
Induction PC (mm) at 60 min 33.33+1.53? 27.67+0.582 31.67+0.582 31.33+0.58% 29.00+1.00%
Post Induction PC (mm) at 120 min 34.33+2.08? 26.83+0.29° 30.67+0.582 29.67+0.58% 28.33+0.58%
Rise in PC Value (mm) 12.00£1.73 4.17+0.292 7.67+1.53° 7.33+£1.15° 5.67+1.15%
% Anti-inflammatory activity - 66.61+34.74° 36.11+12.732 38.89+9.622 52.78+9.62°

Mean + SD (n=6). Values in the same row bearing different letter of the alphabet are statistically significant (P<0.05). PC, Paw circumference. ASA,
acetylsalicyclic acid.
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Table 3: Gastroprotective effect of ALEES on ethanol-induced ulcers in albino rats

ALEES
Parameter Group | Group 11 Group 111 Group 1V (200 Group V Group VI
(Normal Control) (Negative (Omeprazole mg/kg) (400 mg/kg) (600 mg/kg)
Control) 20mg/kg)

Number of ulcers 0.00+0.00? 6.33+0.58° 2.67+0.58° 3.67+0.58° 3.33+1.53° 2.00+1.00°
Ulcer score 0.00+0.00° 14.33+1.53¢ 4.67+1.53¢ 6.33+1.15° 4.33+1.53° 2.67+1.15°
Ulcer perforation 0.00+0.00? 100.00+0.00¢ 48.33+7.64° 65.00+8.66° 51.67+7.64° 43.33+5.77¢
Ulcer Index 0.00+0.00° 12.07+0.21¢ 5.57+0.97¢ 7.50+1.04° 5.93+1.07° 4.80+0.78¢
Percentage Ulcer 100.00+0.00? 0.00+0.00¢ 53.61+8.09¢ 37.50+8.66° 50.55+8.91¢ 60.00+6.51¢

Inhibition

Values represent the mean for N=3.Values in the same row bearing different alphabets are not significantly different from each other at p<0.05.

Table 4: Gastroprotective effect of ALEES on lbuprofen-induced ulcers in albino rats

ALEES (mg/kg)
Parameter Group | Group Il Group 1 Group 1V (200 Group V (400 Group VI (600
(Normal (Negative (Omeprazole 20 mg/kg) mg/kg) mg/kg)
Control) Control) mg/kg)
Number of ulcers 0.00+0.00% 7.00£1.00¢ 2.23+0.58° 6.33+0.58¢ 4.33+0.58° 3.33+0.58°
Ulcer score 0.00+0.00* 14.83+1.61¢ 3.17+0.76° 12.00+0.50¢ 9.50+0.50° 6.83+1.04°
Ulcer perforation 0.00+0.00* 100.00+0.00¢ 45,00£5.00° 83.33+2.89¢ 58.33+2.89° 53.33+5.77"
Ulcer Index 0.00+0.00* 12.1840.25¢ 5.22+0.67° 10.17+0.37° 7.22+0.37° 6.68+069"
Percentage Ulcer 100.00+0.00¢ 0.00+0.00* 58.53+5.14°¢ 16.53+3.03° 40.75+3.03¢ 45.13+5.66°

Inhibition

Values represent the mean for N=3.Values in the same row bearing different alphabets are significantly different from each other at p<0.05

GROUP 2

GROUP 4

GROUP 5

Figure 1: Macroscopic view of incised ethanol-induced ulcerated stomach of animals pretreated with omeprazole and different doses
of ALEES. Group 1(Normal control), Group Il (Negative control), Group 11l (Omeprazole, 20 mg/kg), Group IV, V and VI received

200, 400 and 600 mg/kg ALEES respectively.
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Figure 2: Macroscopic view of incised ibuprofen-induced ulcera

1 of animals pretreated with o
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N

meprazole and different doses

of ALEES. Group 1(Normal control), Group Il (Negative control), Group Il (Omeprazole, 20 mg/kg), Group 1V, V and VI received
200, 400 and 600 mg/kg ALEES respectively

Conclusion

In conclusion, administration of the aqueous leaf extract of Emilia
sonchifolia (ALEES) at doses up to 5 mg/kg did not cause any sign of
toxicity, behavioural changes, or death, thus suggesting that ALEES
can be used for therapeutic purposes without adverse effects. In
addition, this study indicated that ALEES has anti-inflammatory, anti-
ulcer and mild analgesic effects, hence supporting its use in traditional
medicine for the treatment of these diseases. However, the authors
recommend chronic toxicity testing as well as human clinical trials for
the anti-inflammatory and anti-ulcer properties of ALEES to
determine potential long-term side effects associated with its use and
the ideal dosage for the treatment of these diseases.
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