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Original Article
Examining the Isolation of Bioactive Compounds, Anti-
nociceptive, and Anti-inflammatory Activities of Strych-
nos Spinosa Lam. (Loganiaceae) Stembark Extract

Background: Strychnos spinosa is a tree whose parts are popularly used in Southeast Nigeria 
to treat pains, infections, inflammations, hypertension, malaria fever, and ulcers. 

Objectives: This study isolates the bioactive compounds in methanol stembark extract and 
evaluates the antinociceptive and anti-inflammatory potentials of S. spinosa. 

Methods: Bioactive compounds were isolated using silica gel column chromatography, 
and their structures were elucidated using Fourier-transform infrared spectroscopy, gas 
chromatography/mass spectrometry, liquid chromatography/mass spectrometry, and nuclear 
magnetic resonance spectroscopy apparatus. The antinociceptive activity was determined 
using the acetic acid-induced writhing mice model, hot plate method, and tail immersion. In 
contrast, the anti-inflammatory activity was assessed using carrageenan-induced paw-edema 
in mice. 

Results: The structural elucidation of the major bioactive compounds showed that 
the compounds are 18-methylnonadecanoate ester, 2-pyridin-3yl-ethanimidamide, 
2-ethylformanilide, and acetamide. The extract at the doses of 200, 400, and 800 mg/kg, 
intraperitoneal significantly decreased (P<0.05) pains in acetic acid-induced writhing in mice, 
hot plate, and tail immersion assays in a dose-dependent fashion. In the hot plate and tail 
immersion assays, the extract produced significant pain inhibition of >50% after 120 min at a 
400 mg/kg dose. In contrast, the stembark extract of S. spinosa produced the highest inhibition 
of paw edema formation at a dose of 400 mg/kg in 6 h in the carrageenan-induced paw edema 
model. 

Conclusion: The results affirmed using S. spinosa stembark extract in traditional medicine to 
treat pain and inflammation. This was possible due to the presence of the isolated compounds.
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Introduction

ecent trends in natural products research 
have shown that medicinal plants and 
herbs contain arrays of bioactive phyto-
compounds that have been used to man-
age and treat various diseases for cen-
turies. These plant-derived compounds 

have become a potential source of new drug discovery 
because they are essential for drug development [1]. The 
knowledge of using these plants is passed from one gen-
eration to the next by the indigenous traditional medical 
practitioners. Plants have been used to treat and manage 
diverse ailments, such as ulcers, pains, inflammation, 
cancers, fever, diabetes, hypertension, etc. due to their 
accessibility, low cost, low toxicity, and easy preparation 
methods [2].

Pains and inflammations are separate health problems; 
however, they are associated with each other issues. Pain 
is a sensory and emotionally unpleasant condition that is 
related to partial or actual damage to the tissue, while in-
flammation is an immunological response by tissue due 
to injury, which is often characterized by the gathering of 
white blood cells (WBC) antibodies, swelling, or inflam-
mation and accumulation of fluids in the tissue. Pains 
and inflammations can be acute or chronic. For instance, 
sharp pains are usually due to injuries to tissues, diseas-
es, or inflammations, while chronic pains are believed to 
be the disease itself [3, 4]. These two health conditions 
have been reported to be significant health challenges 
worldwide, resulting in excessive fatigue, reduction in 
quality of life, tissue degeneration, and deaths. 

At present, there are several conventional drugs col-
lectively, such as non-steroidal anti-inflammatory drugs 
(NSAIDS) and analgesics, that are used to treat inflam-
mations and pains, respectively; however, these drugs are 
costly, produce undesirable side effects in the body, and 
some, like paracetamol, have been classified recently as 
proton pump inhibitors (PPIs) [5, 6]. Because of these 
shortcomings, the treatment of pains and inflammations 
using medicinal plants has received significant attention 
from natural product researchers and pharmacologists, 
and one such plant is Strychnos spinosa.

S. Spinosa is an evergreen thorny tree or shrub about 
4 to 5 m in height. It sometimes grows up to 10 m high. 
This tree is found in woodlands, bushes, tropical forests, 
and elevated plains. The plant is commonly called spiny 
monkey orange, green monkey orange, or Kaffir orange. 
It is also called various native names in Nigeria, like Ko-
kiya (Hausa), Ko’kiya (Kanuri), and Atako (Yoruba). The 

unripe fruits are poisonous when eaten. The plant is dis-
tributed in some countries in Africa, such as the Eastern 
Cape to Kwazulu-Natal in South Africa, Senegal, north-
ern Nigeria, Mozambique, Namibia, and Zimbabwe, in 
addition to north African countries, like Morocco, as 
well as other parts of the world like South Florida and 
Israel. In traditional medicine, the leaves, stembarks, 
fruits, seeds, and roots have been used to treat vari-
ous health challenges, like ulcers, wounds, headaches, 
snakebites, diabetes, cancers, stomachaches, fevers, etc. 
[7-10]. Many phytoconstituents, such as alkaloids, phy-
tosterols, triterpenes, essential oils, and flavonoids, have 
been isolated from plants [11]. 

Despite the uses of this plant for treating many diseases 
in traditional medicine in Africa, there is not enough re-
search on the bioactive compounds present in the stem-
barks and their ability to reduce pain and inflammation. 
This study isolates bioactive compounds and evaluates 
the antinociceptive and anti-inflammatory activities of 
the methanol stembark extract of S. Spinosa using stan-
dard experimental procedures. 

Materials and Methods

Study area

The study was conducted from January to April 2022 
in the Department of Pharmacognosy, Faculty of Phar-
macy, University of Maiduguri, Nigeria, Department of 
Chemistry, University of Ghana, Accra, Ghana, Central 
Research Laboratory, University of Lagos, Nigeria, and 
Department of Chemistry, King Abdul-Aziz University 
Jeddah, Saudi Arabia.

Plant and extraction

Fresh stembarks of S. spinosa were collected in the 
morning hour at a forest in Bali, Taraba State, Nigeria. 
It was identified at the herbarium of the Department 
of Pharmacognosy, University of Maiduguri, where a 
voucher number UMM/FP/LON/001 was deposited 
for the plant. They were washed with water to remove 
any unwanted dirt, air-dried under shade for two weeks, 
reduced into a fine powder using a wooden pestle and 
mortar, then cold-macerated using absolute methanol 
and kept at room temperature for 72 h. It was then fil-
tered and evaporated using a rotary evaporator at 45oC 
temperature. The dark-greenish extract was weighed 
(percentage yield=16.24) and kept in the refrigerator for 
further use. 

R
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Preliminary phytochemical screening

The methanol stembark extract of S. spinosa was car-
ried out to determine the presence of some metabolites, 
such as alkaloids, saponins, phenols, flavonoids, etc. us-
ing the methods described by Trease and Evans as well 
as Sofowora [12, 13].

Isolation and structural elucidation of bioactive 
compounds

The methanol stembark extract weighing 8 g was sub-
jected to silica gel column chromatography using hex-
ane: ethyl acetate (70:30) by gradient elution. A total of 
50 fractions were collected and grouped into four sub-
fractions (F1 to F4) based on their profiles on thin-layer 
chromatography plates. Fractions F1-F4 were further 
purified repeatedly on short columns using Sephadex® 

LH-20 (Merck, USA) and varying solvent systems, like 
F1 (hexane: Methanol [80:20]), F2 (hexane: Methanol 
[70:30]), F3 (hexane: Methanol [60:40]), and F4 (hex-
ane: Methanol [50:50]). The purities of these compounds 
were monitored by obtaining a single spot on the thin 
layer chromatography (TLC) plates and sharp peaks 
and constant retention time from the high-liquid perfor-
mance chromatography apparatus [14, 15]. Fractions 
were then recrystallized to yield various compounds as 
follows: F1 (compound A; 10 mg), F2 (compound B; 94 
mg), F3 (compound C;100.3 mg), and F4 (compound D; 
37 mg). The structures of these compounds were then 
elucidated as follows.

Fourier transform infrared spectroscopy

The compounds were carried out using an α II com-
pact Fourier transform infrared (FTIR) spectroscopy 
spectrometer (Bruker, USA). The compounds were each 
scanned at 4000-500 wavelength cm-1 to show the vari-
ous functional groups.

Gas chromatography/mass spectrometry (GC-MS)

The compounds were analyzed using a 7890A gas 
chromatography coupled to a 5975 triple-axis mass 
spectrometry detector (Agilent Technologies, US). The 
operating conditions are 50°C initial column tempera-
ture, final temperature was 200°C, 1 µL of sample was 
injected, gas flow rate was 1 mL/min, and MS spectra 
were taken at 60 eV. The compounds were identified 
using the National Institue for Science and Technology 
Structural Library [14-17].

Liquid chromatography/mass spectrometry

The compounds were carried out using the quadrupole 
time of flight (TOF) 6530 Q-TOF 1.1. liquid chroma-
tography/mass spectrometry instrument (Agilent Tech-
nologies, US). The method was followed as previously 
described by Steinmann and Ganreza [18]. The mass 
spectrometry parameters were optimized for each com-
pound to ensure the most favorable conditions, like ion-
ization, ionic transfers, and maximum signals for precur-
sors and fragments [18].

Nuclear magnetic resonance spectroscopy

In this analysis, 1D (1H & 13C) nuclear magnetic reso-
nance (NMR) spectroscopy was carried out on each of 
the compounds using the Bruker Avance III HD high 
resolution 850 MHz NMR spectrometer (Bruker, USA) 
at the Department of Chemistry, King Abdul-Aziz Uni-
versity Jeddah, Saudi Arabia. Deuterated chloroform 
(CDCl3) was used as the NMR solvent. Chemical shifts 
δ are reported in part per million (ppm) using CHCl3/
CDCl3 (δH=7.25, δC=77.0 ppm) as an internal standard 
concerning tetramethylsilane. The coupling constants 
were denoted by J (expressed in Hz). The 2D NMR 
spectroscopies (correlation spectroscopy [COSY], het-
eronuclear single quantum correlation [HSQC] and het-
eronuclear multiple bonds correlation [HMBC]) were 
used to assign 1H and 13C NMR peaks [19]. KingDraw 
software was used to draw the structures of the corre-
sponding compounds.

Experimental animals

Swiss albino mice weighing 15-25 g were purchased 
from the PJ Rat Farm Jos and the Department of Phar-
macology, University of Jos, Nigeria. The mice were 
kept in aluminum cages with free access to water and 
food under average laboratory temperature for one week. 
The ethical protocol for using the mice was approved by 
the Research Ethics Committee of the University of Jos, 
Nigeria (approval number: UJ/FPS/ F17-00379).

Evaluation of antinociceptive activity

Hot plate and tail immersion methods were used to de-
termine the ability of the plant extracts (crude and pure 
compounds) to acetic acid-induced writhing.

1. Acetic acid-induced writhing in mice

Mice were distributed into five groups of five mice per 
group. Group I received 10 mL of distilled water, and 
group II received 100 mg/kg of aspirin standard drug. In 
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contrast, groups III, IV, and V received extract doses of 
200, 400, and 800 mg/kg body weight (intraportal [IP]), 
respectively, administered to the animals. The number of 
abdominal writhing in mice induced by 0.6% acid (Sig-
ma Aldrich, St Louis Mo, USA) was counted in 10, 20, 
30, 40, 50, and 60 min with the help of a magnifying lens 
(Thomas Scientific, USA). The percentage of inhibition 
of writhing (a sign of analgesia) was calculated using the 
Equation 1 [20]:

1. % inhibition=[(Nc – Nt)/Nc]×100 (i)

Where Nc=number of writhing in the control group 
and Nt=number of writhing in the treated group.

Hot plate method

In this method, the animals from groups III, IV, and 
V were administered 200, 400, and 800 mg/kg S. spi-
nosa stem bark extract, while groups I and II were given 
distilled water and pentazocine (IP) and were individu-
ally placed on a hot plate with temperature maintained 
at 55°C. In each group, the basal reaction times were 
noted by observing the licking of the hind paw or jump-
ing responses in mice from the hot plate. The reaction 
times of the mice on the hot plate were recorded at 0, 15, 
30, 45, and 60 min after extract administration. Exactly 
17.5 mg/kg (IP) pentazocine (Ranbaxy Nig. Ltd.) was 
the standard drug used as the positive control group. A 
cut-off time of 15 s was observed to avoid damage to the 
paws [20, 21].

Tail immersion method

The mice were administered 200, 400, and 800 mg/kg 
S. spinosa stembark extract (IP) and had their distal 3 
cm ends of the tails immersed in a water bath filled with 
hot water kept at 55°C. The time taken by the mice to 
withdraw their tails from the hot water was recorded as 
reaction times at intervals of 0, 15, 30, 45, and 60 min 
[20, 21]. The standard drug was pentazocine; 17.5 mg/
kg (Ranbaxy Nig. Ltd.).

Anti-inflammatory evaluation

A carrageenan-induced paw edema model was used to 
evaluate the anti-inflammatory activity of the extracts. 
Briefly, the mice were divided into five groups of five 
mice per group. Each group (I-V) was administered (IP) 
10 mL distilled water, 100 diclofenac sodium (Formu-
lary, Nigeria), and 200, 400, and 800 mg/kg doses of 
plant extract, respectively. After 1 h of treatment, 0.1 mL 
1% of carrageenan was injected to induce paw edema 

into the left hind paw immediately below the plantar of 
the aponeurosis. The edema volumes were measured us-
ing a vernier caliper at 1, 2, 3,4, and 6 h after carrageenan 
injection [22-26]. The percentage of inhibition of inflam-
mation was determined from the Equation 2:

2. % inhibition=(1−Vt/Vc)100(ii)

Where Vt denotes the mean values of paw edema in the 
treated groups, and Vt represents the mean values of paw 
edema in the control group.

Statistical analysis 

The data were expressed as Mean±SD. The one-way 
analysis of variance method was used to test the statis-
tically significant differences between treated groups, 
followed by the Dunnett post-hoc test. The P<0.05 was 
considered important. All analyses were performed us-
ing the SPSS software, version 22 (IBM, SPSS Inc, US).

Results

Preliminary phytochemical screening

The phytochemical screening of the methanol stembark 
extract of S. spinosa revealed the presence of alkaloids, 
triterpenes, flavonoids, saponins, and sterols.

Isolation and structural elucidation of compounds

The isolated compounds (A, B, C, and D) showed various 
characteristic fingerprints, as described below (Figure 1).

Compound A: 18-methylnonadecanoate ester 
C23H46O2 white powder, weight=10 mg, Rf=0.52, 
FTIR=3779.03 to 596.88 wavelength cm-1 (R-COOH 
of carboxylic acid at 3000-2500 wavelength cm-1 ab-
sorbance, CH2 aliphatic group at 2000-1500 wavelength 
cm-1, and CH3 stretching at 1490-1000 wavelength cm-1), 
EI-MS m/z 326, base ion peak=74, RT=24.5 min, peak 
area=0.20%, liquid chromatography-mass spectrometry 
(LCMS); m/z 360.3, 1H-NMR (850 MHz, CDCl3, ppm); 
five proton signals with CH3 group at 0.80 ppm (5H, d, 
J=2.4 Hz), CH2 group at 1.26 ppm (4H, d, J=11.5 Hz), 
CH2 group at 1.61 ppm (3H, s, J=16 Hz), CH2 group at 
2.29 ppm (2H, s, J=10 Hz) and a CH3 group at 3.66 ppm 
(1H, s, J=10 Hz); 13C-NMR (850 MHz, CDCl3, ppm); 
23 carbon atoms which mainly CH2 (methylene carbons) 
from 22.77 to 174.72 ppm. 
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Figure 1. Chemical structures of isolated bioactive compounds from S. spinosa stembark extract 
a) 18-methylnonadecanoate ester; b) 2-pyridin-3-yl-ethanimidamide; c) 2-ethylformanilide; d) N-(4-methylphenyl-)-acetamide

Compound B: 2-pyridin-3-yl-ethanimidamide 
C7H15N3; white crystalline solid, weight=4.82 mg, 
Rf=0.56, FTIR=3500 to 1500 wavelength cm-1 (absor-
bance at 3320, 3340 and 3200 wavelength cm-1 repre-
sents amine groups (NH2), 1720 wavelength cm-1 is 
the region for carbonyl of ketone (-CO-), 2900 wave-
length cm-1 is the region for aliphatic CH group), EI-
MS m/z 135, base ion peak=43, RT=15.02 min, peak 
area=12.31%, LCMS; m/z 137.1, 1H-NMR (850 MHz; 
CDCl3, ppm); six proton signals, 1.34, 1.35, 1.37 ppm 
due to protons of -CH2-CH2-CO- (1H, t, J=0.25 Hz), 
5.01 ppm of NH group (2H, s, J=0.48 Hz), 5.36 ppm of 
thiol (-SH) group (3H, s, J=1.84 Hz) and 7.41-7.85 ppm 
of phenyl rings (4H, s, J=2.24 Hz); 13C-NMR (850 MHz, 
CDCl3, ppm); seven carbon atoms mainly CH2 groups 
with one carbonyl group at 55 to 67.65 ppm and amide 
group at 76.90, 77.05 and 77.20 ppm. 

Compound C: 2-ethylformanilide C9H17ON; green 
oily substance, weight=8.16 mg, Rf=0.55, FTIR=4000 
to 1500 wavelength cm-1 (4000-3300 wavelength cm-1 
of H-C=O group and 3200-3000 wavelength cm-1 show-
ing NH group absorbance), EI-MS m/z 149.19, base ion 
peaks=106 & 120, RT=20.01 min, peak area=22.05%, 
LCMS; m/z 149.88, 1H-NMR (850 MHz; CDCl3, ppm); 
five proton signals, 2.82 and 2.94 ppm are signals due 
to CH3 protons (1H, dd, J=1.92 Hz), 7.41 ppm are re-

gion of NH (amide) group (2H, s, J=1.92 Hz), 8.03 ppm 
of -COOH (carboxylic group) (3H, s, J=0.77 Hz) and 
8.16 ppm of C=O group (4H, s, J=1.24 Hz); 13C-NMR 
(850 MHz, CDCl3, ppm); nine carbon atoms mainly CH2 
groups with one carbonyl group at 37.05 ppm and an 
amide group at 47.60 ppm and carbonyl group at 47.94 
ppm.

Compound D: N-(4-methylphenyl-)-acetamide 
C9H17NO; colourless hygroscopic solid, weight=6.24 
mg, Rf=0.54, FTIR=3000 to 1000 wavelength cm-1 (peak 
at 3500 wavelengths cm-1 showed absorbance of the car-
boxylic group while the peak at 3000 wavelengths cm-1 
represents NH group attached to -COOH group), EI-MS 
m/z 149.18, base ion peaks=107, RT=19.98 min, peak 
area=23.02%, LCMS; m/z 149.28, 1H-NMR (850 MHz; 
CDCl3, ppm); four proton signals, 3.57 ppm showing 
CH2 group attached to -C=O group (1H, s, J=2.39 Hz), 
5.5-5.9 ppm showing NH (amide) groups (2H, 3H, dd, 
J=11.47, 5.8 Hz) and 7.52-7.07 ppm showing CH of aro-
matic group (4H, m, J=0.97 Hz), 13C-NMR (850 MHz, 
CDCl3, ppm); nine carbon atoms mainly CH2 groups 
with one carbonyl group, an amide group and an ethoxy 
group at 22.73, 33.08 and 33.79 ppm, respectively. 
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Antinociceptive activity

Acetic acid-induced writhing in mice

The stem bark methanol extract of S. spinosa (200, 
400, and 800 mg/kg, IP) significantly (P<0.05) reduced 
the number of abdominal writhing in mice in a dose-de-
pendent fashion in 60 min when compared to the control 
group (Figure 2). 

Hot plate-induced nociception in mice 

The results showed that S. spinosa stembark extract at 
the highest dose of 800 mg/kg, IP delayed significantly 
(P<0.05) the reaction times to pain by the mice on a hot 
plate for over 60 min period of study. This result was 
comparable to the standard drug pentazocine, which pro-
duced a similar effect in the mice (Figure 3).
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Figure 2. Effect of stembark methanol extract of Strychnos spinosa on acetic acid-induced writhing in 
mice. Results are mean ± SD (n = 5). Significant different at p < 0.05 (one-way ANOVA). Writhes are 
expressed as number of counts per 10 min. Aspirin tablet is the standard drug used. 
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Tail immersion nociception in mice 

In tail immersion-induced pain, particularly at 400 and 
800 mg/kg doses, the extract significantly prolonged the 
latency period (P<0.05) in pain response. The ability of 
the S. spinosa stem bark extract to prolong the reaction 
time to pain suggested that the extract was bestowed with 
central antinociceptive activity in the mice (Figure 4). 

Carrageenan-induced paw-edema in mice

The result showed that the extract at 800 mg/kg (IP) 
dose significantly reduced carrageenan-induced edema 
in mice from 1 h up to the 6 h period of the study. From 
the result, the extract exerts a dose-dependent reduction 

in the volume of the paw-edema in mice. This result 
was comparable to the standard drug diclofenac sodium 
(Table 1).

Discussion 

Medicinal plant parts, such as leaves, stembarks, fruits, 
seeds, roots, and latex in the healthcare delivery sys-
tem, such as foods and food supplements, have been 
increasing for decades globally [27]. For instance, the 
decoction of S. spinosa stembarks has been used in tra-
ditional medicine in Nigeria for various diseases, such 
as pains, inflammation, wounds, fevers, and diabetes. 
Despite the overwhelming uses of the plant, there are no 
proven scientific experiments to ascertain these claims. 

Ukwubile CA, et al. Anti-nociceptive and Anti-inflammatory Activitis of Bioactive Compounds from S. spinosa stembark extract. PBR. 2024; 10(1):23-32.

Table 1. Effect of stembark methanol extract of S. spinosa on carrageenan-induced edema in paw of mice

Treatment Group Paw Volume (Mean±SD)

(Dose) 0 h 2 h 4 h 6 h

Group I (10 mL D/H2O) 7.13±0.12 11.01±1.02 12.14±1.24 10.04±1.22*

Group II (standard) 28.14±2.10 32.10±4.02 20.12±1.04 10.44±2.11*

Group III (200 mg/kg SSE) 12.10±1.04 10.18±0.11 6.28±1.14*  6.13±1.20*

Group IV (400 mg/kg SSE) 19.88±2.04 10.08±1.08 8.04±1.02* 6.05±1.01*

Group V (800 mg/kg SSE) 19.11±1.24  10.02±1.22  8.01±3.01*  6.01±1.02*

*P<0.05 is significantly different versus control (one-way ANOVA).

Figure 3. Effect of stembark methanol extract of Strychnos spinosa on hot plate induced nociception in 
mice. Results are mean ± SD (n = 5). Significant different at p < 0.05 (one-way ANOVA). Pains are 
expressed as number of counts per 15 min. Pentazocine (i.p.) was used the standard drug. 

 

 

Figure 4. Effect of stembark methanol extract of Strychnos spinosa on tail immersion induced nociception 
in mice. Results are mean ± SD (n = 5). Significant different at p < 0.05 (one-way ANOVA). Pains are 
expressed as number of counts per 15 min. Pentazocine (i.p.) was used the standard drug. 
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In the current study, the phytochemical contents of the 
stembark crude methanol extract revealed the presence 
of alkaloids, triterpenes, flavonoids, saponins, steroids, 
terpenoids, and flavonoids. These secondary metabolites 
play essential biological roles in the body as anticancer, 
antidiabetics, analgesics, antipyretics, and anti-inflam-
mation. For example, alkaloids show a wide array of 
pharmacological actions like analgesics, such as local 
anesthesia, cardiac stimulants, respiratory stimulants and 
relaxants, vasoconstrictors, muscular relaxants, antican-
cer, hypertensive, and hypotensive agents. Flavonoids 
are anti-inflammatory and antiallergic agents, antithrom-
botic, vasoprotective, antitumor, and gastric mucosa 
protectors. Similarly, as do antidotes in metal poisons 
and alkaloids, tannin-containing phytomedicine acts as 
an antidiarrheal. Some saponins have antitumor, anti-in-
flammatory, molluscicidal, spermicidal, sedative, expec-
torant, and analgesic effects [28-31]. These metabolites 
may have played similar roles in the current study. These 
bioactive compounds obtained from the present study 
were isolated from the ethyl acetate most active fraction 
from the liquid-liquid partition and bio-monitored. The 
characterization of bioactive compounds from plants is 
usually done using spectroscopic techniques, such as 
NMR, mass spectrometry, liquid chromatography-mass 
spectrometry, and FTIR. In this study, isolated bioactive 
compounds played vital roles and were characterized by 
these techniques. For example, 2-pyridin-3-yl-ethanimi-
damide and their derivatives are used as pharmaceuticals 
as Raf kinase inhibitors for the treatment of pains, neu-
rotraumatic diseases, cancer, chronic neurodegeneration, 
migraine, and cardiac hypertrophy [32]. These com-
pounds may play critical roles in the antinociception and 
anti-inflammation mechanisms of the plant. 

The acetic acid-induced abdominal writhing assay in 
mice has been used for a long time as an experimen-
tal model for the testing of antinociceptive drugs [33]. 
This assay is a non-selective experimental model for 
the antinociceptive activity of plant extracts because 
it is an injection of acetic acid intraperitoneally, which 
activates the release of many mediators such as brady-
kinins, prostaglandins, like PGI2, as well as cytokines 
which are pro-inflammatory examples tumor necrosis 
factor-α (TNF-α), Interleukin (IL)-6, IL-8, and IL-1 [34]. 
The study showed that the methanol stem bark extracts 
significantly decreased the number of abdominal writh-
ing in mice in a dose-dependent manner. The results 
obtained from the study were comparable to the control 
group (P<0.05). Our results showed that stem bark meth-
anol extract possessed potential antinociceptive effects 
in mice at the doses (Figures 2, 3, and 4).

The involvement of the central nervous system in the 
antinociceptive activity of S. spinosa, hot plate, and tail 
immersion assays were carried out. The study showed 
an increase in latency on a hot plate, which is evidence 
of the involvement of the central nervous system, where 
most analgesic drugs act [35]. In this study, the extract 
must have achieved antinociceptive effects by stimu-
lating the neurotransmitters to activate the nociceptor 
nerves from the spinal cord [36]. The antinociceptive ef-
fect of the plant extract was further affirmed by the dose-
dependent increase in reaction time in tail withdrawing 
by the mice in the tail immersion test. The latency and 
reaction times increase in this current study were compa-
rable to the controls (P<0.05). 

The carrageenan-induced paw-edema mice model 
is used to assess plant extracts or compounds’ anti-in-
flammatory activity. The method has been described as 
highly reproducible. According to this study, S. spinosa 
methanol stembark extract exhibited a dose-dependent 
reduction in paw edema volume after 6 h (Table 1). The 
ability of the extract to reduce paw edema was due to the 
action of some inflammatory mediators, like serotonin, 
histamine, and bradykinin, which facilitated the release 
of prostaglandins prostaglandins A (PGAs) and nitric 
oxide to block histamine receptors [36]. Thus, the study 
showed the extract inhibited the paw-edema induced by 
carrageenan by blocking histamine or other pro-inflam-
matory enzymes, thereby causing blockage of sustained 
release of inflammatory promoters, such as prostaglan-
dins PGAs and subsequent release of peroxidases. The 
reduction of paw edema in the mice was significant 
(P<0.05) compared to the control.

Conclusion

Our study showed that the crude methanol stembark 
extract of S. spinosa possessed significant antinocicep-
tive and anti-inflammatory activities, which are possibly 
related to the activation of pain receptors and blockage 
of the release of pro-inflammatory mediators, such as 
histamines, neutrophils, and prostaglandins. The ob-
served antinociceptive and anti-inflammatory activities 
of the extract were due to some phytochemical contents 
of the stembark and the isolated bioactive compounds. 
However, the specific roles of these compounds need to 
be investigated further, as well as the extract’s mecha-
nism of action.

Ukwubile CA, et al. Anti-nociceptive and Anti-inflammatory Activitis of Bioactive Compounds from S. spinosa stembark extract. PBR. 2024; 10(1):23-32.
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