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Study on acute ulcerous pain in rats treated with aqueous root extract of Lonchocarpus cyanescens
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ABSTRACT

Objective: To evaluate the antiulcer and analgesic effects of the aqueous root extract of
Lonchocarpus cyanescens (L. cyanescens) since the plant is said to have medicinal
properties.
Methods: The filtrate of the aqueous root extract of the plant (100 mg/mL) was used to
evaluate for antiulcer activity in 20 rats divided into five groups of four rats each, which
were Groups A, B, and C that received 100, 200 and 300 mg/kg doses respectively, while
Group D was served as negative control and animals of Group E received 20 mg/kg dose
of ranitidine. Indomethacin at a dose of 15 mg/kg was used to induce ulcer on the day of
sacrifice. For acetic writhing test (antinociception), same design was used except that
Group E received 100 mg/kg dose of acetyl salicylic acid as standard drug. Abdominal
contractions were induced in the animals by intraperitoneal administration of 10 mL/kg of
0.6% of acetic acid.
Results: The aqueous root extract of L. cyanescens at all doses (100, 200 and 300 mg/
kg) showed significant (P < 0.05) decrease in ulcer parameters compared with the
negative control. The extract also produced a significant (P < 0.05) decrease in the
number of writhing reflexes in treated rats compared with negative control.
Conclusions: The aqueous root extract of L. cyanescens exhibited both antiulcer and
analgesic effects justifying folklore claim for the health benefits of this plant.

1. Introduction

Peptic ulcer, a gastrointestinal disorder, is usually acidic and
extremely painful[1]. Peptic ulcers are small sores that form in the
lining of the esophagus, stomach or duodenum[2]. Peptic ulcer
disease can lead to serious complications including massive
hemorrhage or bowel perforation[3]. The pathophysiology of
peptic ulcer has to do with an imbalance between offensive
factors such as acid, pepsin, or Helicobacter pylori and
defensive counterparts including mucin, prostaglandin,
bicarbonate, nitric oxide and growth factors[4]. It was thought
that this imbalance is as a result of the association of several
endogenous factors and aggressive exogenous factors leading
to constant confrontation in the stomach and upper small
bowel between acid-pepsin aggression and mucosal defense.

This imbalance is also known to release leukotrienes and reac-
tive oxygen species[5]. It is said that factors such as alcohol
consumption, use of steroidal and non-steroidal anti-inflamma-
tory drugs, Helicobacter pylori infections, improper digestion,
smoking, metabolism, elimination of food, mental and physical
stressful lifestyle as well as drugs which stimulate gastric acid
and pepsin secretion could contribute to the pathogenesis of
gastritis[6]. Even though drugs are available for the treatment of
this condition, indications are that the high incidences of side
effects and drug interactions make these drugs of limited use.
These side effects culminate in the search for the development
of new antiulcer drugs in plants[7]. Medicinal plants have great
applications in the African region, hence there is heavy
reliance on these plants for alleviation of disease conditions in
many rural areas of Africa[8–10]. There is therefore the need to
evaluate some of these for efficacy in line with folklore's
claims. In this study, Lonchocarpus cyanescens Benth
(L. cyanescens) (Fabaceae) will be evaluated for its antiulcer
and analgesic properties.

L. cyanescens is a shrub or tree that grows in savannah for-
est[11,12]. The bark is implicated in the treatment of bone pains,
diabetes and the leaves and roots for treating boils and

*Corresponding author: Adeolu Alex Adedapo, Department of Veterinary
Physiology, Biochemistry and Pharmacology, Faculty of Veterinary Medicine, Uni-
versity of Ibadan, Ibadan, Nigeria.

Tel: +234 862746 222
E-mail: aa.adedapo@ui.edu.ng
Peer review under responsibility of Hainan Medical College. The journal im-

plements double-blind peer review practiced by specially invited international edito-
rial board members.

HOSTED BY Contents lists available at ScienceDirect

Journal of Acute Disease

journal homepage: www.jadweb.org

Journal of Acute Disease 2016; ▪(▪): 1–4 1

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

JOAD151_proof ■ 28 September 2016 ■ 1/4

2221-6189/Copyright © 2016 Hainan Medical College. Production and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Please cite this article in press as: Adeoye AT, et al., Study on acute ulcerous pain in rats treated with aqueous root extract of Lonchocarpus cyanescens, Journal of Acute Disease (2016), http://dx.doi.org/
10.1016/j.joad.2016.09.002

http://dx.doi.org/10.1016/j.joad.2016.09.002
mailto:aa.adedapo@ui.edu.ng
www.sciencedirect.com/science/journal/22216189
http://www.jadweb.org
http://dx.doi.org/10.1016/j.joad.2016.09.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


yaws[13]. The entire herb of this plant is also said to have anti-
inflammatory and anti-arthritic properties[14]. The leaves and
roots of L. cyanescens are applied as a poultice to treat skin
diseases, leprosy and ulcers but the roots are believed to be
more effective than the leaves in curative effect. The decoction
from the leaves and roots is also given to women during or
after childbirth and this decoction may also used as an
aphrodisiac. The decoction can also be used in the treatment
of anti-arthritic conditions, venereal diseases and diarrhea[14].
Phytochemically, the leaves of L. cyanescens are rich in
indoxyl which yields indigotin contained in the indigo
dyestuff. Oleanane derivatives and glycyrrhetinic acid (GA)
contained in this plant have anti-inflammatory properties and
are responsible for relief of peptic ulcers observed in
L. cyanescens[15]. The triterpenes act against arthritis[14–16].

2. Materials and methods

2.1. Plant collection and extract preparation

Fresh roots of L. cyanescens were collected at the University
of Ibadan Campus and washed with water to remove the dirt. It
was then authenticated at the Department of Botany University
of Ibadan where a voucher specimen was deposited. About 20 g
of the plant was macerated using mortar and pestle and then
dissolved in 200 mL distilled water to make a 100 mg/mL
concentration. This was then filtered using Whatman No. 1 filter
paper and the filtrate collected was served as the aqueous extract
used in this study.

2.2. Animals

A total of 40 healthy male albino rats weighing between 100
and 200 g used in this study were procured and kept at the
Experimental Animal House, Department of Veterinary Physi-
ology, Biochemistry and Pharmacology, University of Ibadan
and kept in iron cages and fed with standard diet and clean water
ad libitum. All experimental procedures were conducted in
accordance to the University of Ibadan Ethics Committee on
Research in Animals. The study was conformed to internation-
ally accepted principles for the use and care of laboratory
animal[17].

2.3. Reagents and drugs

Drugs included indomethacin (Anthralon®, Ningbo Second
Pharma, China), ranitidine tablets (Aciloc 150®, Cadila Phar-
maceuticals, IndiaQ1 ) and acetylsalicylic and aspirin tablets (Bond
Chemicals Co., Ltd). Normal saline and distilled water were also
used.

2.4. The analgesic activity of L. cyanescens

A total of 20 male rats were randomly separated into five
groups of four animals each and they were treated as follows: in

Group I, rats were treated with the root extract of L. cyanescens
at a dose of 100 mg/kg. Rats of Groups II and III were treated
with 200 and 300 mg/kg root extract respectively. Rats of Group
IV were served as the negative control group and received
distilled water (2 mL/kg) while rats of Group V were served as
the positive control group and received acetylsalicylic acid at a
dose of 100 mg/kg. At 60 min after extract administration,
abdominal contractions were induced in the animals by intra-
peritoneal administration of 10 mL/kg of 0.6% of acetic acid[18].
The numbers of abdominal contractions over a period of 20 min
following the injection of acetic acid were recorded. The degree
of analgesia was calculated using the formula below:

Degree of analgesia =
Negative control � −Treated group#

Negative control � × 100

where, * was number of abdominal contraction of negative
control and # was number of abdominal contraction of treated
group.

2.5. Antiulcer study of L. cyanescens

The experimental rats were randomly separated into five
groups of four rats each and were treated as follows: rats of
Groups A, B and C were treated with L. cyanescens leaves
extract at the dose of 100, 200 and 300 mg/kg respectively.
While rats of Group D were served as the negative control group
and received normal saline at a dose of 2 mL/kg, and rats of
Group E were served as the positive control group and received
ranitidine at 20 mg/kg. The plant extracts and drugs were
administered to the animals for 8 day. After 8-day treatment, the
animals were fasted for 24 h. Ulcer was induced using indo-
methacin at a dose of 15 mg/kg on the day of sacrifice. The
animals were sacrificed at 6 h after indomethacin administration.
After this the rats were eviscerated and the stomachs were
removed and cut open along the greater curvature and washed in
normal saline. Then it was laid flat and the number and degree of
erosions were counted and scored[19]. The criteria were used in
the scoring of the ulcer (Table 1).

2.5.1. Determination of preventive index
The preventive ulcer index was determined using the

formula:

Table 1

The criteria of ulcer score.

Criteria Ulcer score

No ulcer 0
Haemorrhagic and slight ulcer length less than 2 mm 1
Haemorrhagic and slight ulcer length less than 5 mm 2
More than 1 ulcer of grade 2 3
One ulcer less than 5 mm and diameter 2 mm 4
From 1 to 3 ulcers of grade 4 5
From 4 to 6 ulcers of grade 4 6
More than 6 ulcers of grade 4 7
Complete lesions with hemorrhage 8

Preventive index =
Ulcer index of negative control −Ulcer index of treated group

Ulcer index of negative control
× 100
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