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Dialium guineense stem bark is widely distributed in many tropical regions and has long been utilized in
traditional medicine for the management of various infectious and degenerative disorders. This study
was conducted to investigate the phytochemical constituents of the ethanolic stem bark extract of

Keywords: Dialium Dialium guineense and to evaluate its analgesic potential in experimental rats. Fresh stem bark was
guineense stem bark, collected, dried, pulverized, and extracted using ethanol. The resulting ethanolic extract was
ethanolic extract, hot-plate administered orally at doses of 100 mg/kg and 200 mg/kg body weight to assess its analgesic activity.
test, tail-flick test, analgesic Analgesic effects were evaluated using the hot-plate and tail-flick methods in albino Wistar rats.
activity. Diclofenac sodium served as the standard reference drug. The findings demonstrated that the ethanolic
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stem bark extract of Dialium guineense produced significant analgesic effects in both experimental
models, indicating its potential as a natural analgesic agent.
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INTRODUCTION

Inflammation is a protective physiological response to harmful
stimuli such as infections, physical injury, chemicals, or tissue
damage. Its primary functions are to eliminate harmful agents,
limit tissue damage, and promote healing and repair. During
inflammation, immune cells release mediators such as
cytokines, prostaglandins, nitric oxide, and tumor necrosis
factor (TNF-a), leading to redness, heat, swelling, pain, and
temporary loss of function. Inflammation occurs in two forms:
acute, which is a rapid and short-term response, and chronic,
which develops when the inflammatory stimulus persists or
healing fails. While acute inflammation is beneficial, prolonged
or excessive inflammation contributes to several diseases,
including rheumatoid arthritis, psoriasis, inflammatory bowel
disease, cardiovascular disease, diabetes, cancer, Alzheimer's
disease, and asthma. Therefore, controlling excessive
inflammation is an important therapeutic strategy for
preventing and managing inflammatory disorders. Anti-
inflammatory drugs are mainly classified into corticosteroids
and non-steroidal anti-inflammatory drugs (NSAIDs).
Corticosteroids effectively reduce inflammation by binding to
corticosteroid receptors, but prolonged use may cause
hyperglycemia, diabetes, osteoporosis, insulin resistance,
anxiety, and increased susceptibility to infections. NSAIDs, such
as aspirin, ibuprofen, diclofenac, indomethacin, and naproxen,
exert anti-inflammatory, analgesic, and antipyretic effects by
inhibiting cyclooxygenase (COX-1 and COX-2) enzymes and
reducing prostaglandin synthesis. Although widely used, long-
term NSAID therapy is associated with gastrointestinal ulcers
and bleeding, liver toxicity, kidney damage, cardiovascular
complications, delayed bone healing, and hypersensitivity
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reactions. Because of these adverse effects, there is growing
interest in developing safer anti-inflammatory agents,
including herbal medicines with comparable therapeutic
efficacy and fewer side effects.

METHODOLOGY

The present study aimed to evaluate the analgesic activity of
the ethanolic extract of Dialium guineense stem bark using
experimental animal models. The objectives were to prepare
the ethanolic extract, assess its acute oral toxicity according to
OECD guideline 425, and evaluate its analgesic potential in
normal Wistar rats. Dialium guineense (Family: Fabaceae) is a
tropical medicinal tree native to West Africa. Its stem bark and
leaves are traditionally used for treating cough, toothache, and
other ailments, suggesting potential therapeutic properties.
The stem bark was collected, shade-dried, powdered, and
extracted with ethanol. The concentrated extract was stored
for pharmacological studies. Healthy adult Wistar albino rats
(200-250 g) of either sex were used and maintained under
standard laboratory conditions with approval from the
Institutional Animal Ethics Committee (IAEC). Acute oral
toxicity was evaluated at a dose of 2000 mg/kg. Animals were
divided into four groups: a normal control group receiving
distilled water, a standard group treated with diclofenac (10
mg/kg), and two test groups receiving ethanolic extract at 100
mg/kg and 200 mg/kg orally. Analgesic activity was assessed
using the hot-plate and tail-flick methods by recording
reaction times before and after treatment at predetermined
intervals. The results were expressed as mean * SEM and
statistically analyzed using one-way ANOVA followed by
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Student’s t-test, with P < 0.05 considered statistically
significant.

RESULTS AND DISCUSSION
Acute Toxicity Study
The acute oral toxicity study of the ethanolic extract of Dialium
guineense stem bark (EEDG) showed that the extract was safe
up to 2000 mg/kg body weight. No mortality, behavioral
changes, or signs of toxicity were observed throughout the
study period, indicating that the LDs, is greater than 2000
mg/kg.

Table 01: Acute Oral Toxicity Study

Table 03: Effect of EEDG on Tail-Flick Analgesic Activity
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Control - + + + + +
0.10 | 0.11 0.01 0.02 0.01

8.15 | 10.14 | 12.14 | 1296 | 12.14
Diclofenac | 10 + + + + +
0.16 | 0.01 0.14 0.10 0.16

8.36 | 9.01 11.10 | 13.95 | 12.45
EEDG 100 * * * + +
0.12 | 0.10 0.01 0.02 0.03

8.24 | 9.51 10.65 | 12.25 | 11.24
EEDG 200 * * * * *
0.69 | 0.16 0.10 0.12 0.10

Parameter Observation
Test extract Ethanolic extract of Dialium guineense
stem bark (EEDG)
Guideline
OECD 425
followed
Maximum dose
2000 k
tested mg/kg
Mortality Nil
Behavi
e av1o.rafl Nil
abnormalities
Toxic signs Nil
A imat
pproximate 52000 mg/kg
LDsg
Analgesic Activity

Hot-Plate Method

The analgesic activity of EEDG was evaluated using the hot-
plate method. Both 100 mg/kg and 200 mg/kg doses
significantly increased the reaction time compared with the
control group. The analgesic effect was comparable to that of
the standard drug Diclofenac, indicating significant central
analgesic activity.

Table 02: Effect of EEDG on Hot-Plate Analgesic Activity
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Control - 9 6 3 5 5
Diclofenac | 10 9 10 6 14 10
EEDG 100 14 5 12 8 12
EEDG 200 12 10 10 12 5

Values represent reaction time (seconds). Statistical analysis:
One-way ANOVA followed by Student's t-test; P < 0.05
considered significant.

Tail-Flick Method

In the tail-flick test, EEDG produced a significant increase in
reaction time at both dose levels. The 100 mg/kg dose showed
the highest analgesic activity and was comparable with
Diclofenac, confirming the central analgesic effect of the
extract.
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Values are expressed as Mean + SEM. Statistical significance was
determined using one-way ANOVA followed by Student's t-test (P
< 0.05).

The present study demonstrated that the ethanolic extract of
Dialium guineense stem bark possesses significant analgesic
activity. Acute toxicity studies confirmed that the extract is safe
up to 2000 mg/kg, with no mortality or toxic manifestations,
indicating a wide safety margin.

In the hot-plate method, EEDG significantly increased the
latency to thermal pain, suggesting a central analgesic effect
comparable to Diclofenac. Similarly, in the tail-flick method,
both doses (100 and 200 mg/kg) significantly prolonged the
reaction time against thermal stimuli, with the 100 mg/kg
dose producing the maximum analgesic response. The
analgesic effect may be attributed to the presence of
phytoconstituents capable of inhibiting the release or action of
pain mediators such as prostaglandins, histamine, and kinins,
thereby modulating both central and peripheral pain pathways.
Overall, the results indicate that the ethanolic extract of
Dialium guineense stem bark exhibits dose-dependent and
significant analgesic activity, supporting its traditional
medicinal use and highlighting its potential as a natural
analgesic agent with a favorable safety profile.

SUMMARY AND CONCLUSION

The present study was undertaken to evaluate the analgesic
activity of the ethanolic extract of Dialium guineense stem
bark using experimental animal models. Fresh stem bark of
Dialium guineense was collected locally, shade-dried,
powdered, and extracted with ethanol. The percentage yield of
the extract was determined, and acute oral toxicity studies
were carried out according to OECD guideline 425. The
extract was found to be safe up to 2000 mg/kg body weight,
with no mortality or signs of toxicity, indicating that the LDs is
greater than 2000 mg/kg.

Based on the toxicity study, doses of 100 mg/kg and 200
mg/kg were selected for pharmacological evaluation. The
analgesic activity was assessed using the hot-plate and tail-
flick methods in Wistar rats, with diclofenac (10 mg/kg)
serving as the standard drug. The ethanolic extract at both
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dose levels significantly increased the mean latency period in
the hot-plate test and prolonged the reaction time in the tail-
flick test compared with the control group. The analgesic
activity observed was comparable to that of diclofenac,
indicating significant central analgesic activity against
thermal pain stimuli.

The analgesic effect of the extract may be attributed to the
presence of bioactive phytoconstituents such as flavonoids,
tannins, phenolic compounds, and other secondary
metabolites, which are known to inhibit the synthesis or action
of inflammatory mediators including prostaglandins,
histamine, and kinins. These phytochemicals may modulate
both central and peripheral pain pathways, resulting in
effective pain relief.

Overall, the findings of the present study demonstrate that the
ethanolic extract of Dialium guineense stem bark possesses
significant analgesic activity with a favorable safety
profile. The study provides scientific evidence supporting the
traditional medicinal use of this plant in pain management.
However, further phytochemical, pharmacological, and clinical
investigations are necessary to isolate the active constituents,
elucidate their exact mechanism of action, and establish their
efficacy and safety for therapeutic use in humans.
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