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Abstract:  Pain  and  inflammation  are  global  public  health  challenges,  often
requiring  safer  and  more  effective  treatments.  Medicinal  plants  like  Guiera
senegalensis have been traditionally used for pain and inflammatory conditions,
but  scientific  validation  of  their  therapeutic  potential  is  limited.  This  study
aimed  to  evaluate  the  analgesic  and  anti-inflammatory  properties  of  ethanol
leaf extract of G. senegalensis in murine models. Fresh G. senegalensis leaves
were  collected,  authenticated,  and  subjected  to  ethanol  extraction.
Phytochemical analysis was conducted to identify bioactive compounds. Acute
toxicity  studies  were  performed  following  OECD  guidelines.  Analgesic  effects
were evaluated using the acetic acid-induced writhing test and the hot plate
test,  while  the  anti-inflammatory  activity  was  assessed  using  the  formalin-
induced paw edema model. Phytochemical analysis revealed the presence of
tannins,  saponins,  and  flavonoids.  Acute  toxicity  tests  showed no  mortality  or
severe  adverse  effects  at  2000  mg/kg.  The  extract  demonstrated  dose-
dependent analgesic activity, with 84% inhibition of writhing at doses of 25
mg/kg and 50 mg/kg, outperforming Diclofenac (59%). In the hot plate test,
moderate  central  analgesic  effects  were  observed.  Anti-inflammatory  tests
showed  significant  reductions  in  paw  edema  at  doses  of  12.5  and  25  mg/kg,
comparable  to  Diclofenac.  Ethanol  leaf  extract  of  G.  senegalensis  exhibits
significant  analgesic  and  anti-inflammatory  activities,  likely  mediated  by  its
flavonoid,  saponin,  and  tannin  content.  These  findings  support  its  traditional
use and highlight its potential as a natural alternative for managing pain and
inflammation.

Introduction
Pain  and  inflammation  are  complex  physiological
processes  that  serve  as  essential  protective
mechanisms against harmful  stimuli.  However,  when
these  responses  become  chronic,  they  can  lead  to
debilitating  health  conditions  that  significantly  impact
an individual's quality of life and overall well-being (1,
2).  The  World  Health  Organization  has  identified  pain
management  as  a  critical  area  in  public  health,
emphasizing  the  need  for  effective  and  safe
therapeutic options. This recognition stems from the
significant  global  burden  of  pain,  which  affects
approximately 20% of  adults  and is  associated with
numerous comorbidities,  making it  a pressing public
health issue (3). Traditional analgesics, including non-

steroidal anti-inflammatory drugs (NSAIDs) and opioids,
are  commonly  employed  to  alleviate  pain  and
inflammation.  Despite  their  efficacy,  these  synthetic
medications  often  come  with  substantial  side  effects,
such as gastrointestinal complications and the risk of
addiction (4, 5). In light of these challenges, there is a
growing  interest  in  exploring  natural  alternatives
derived from medicinal plants, particularly in regions
with limited access to modern healthcare.

Medicinal plants have long been a cornerstone of
traditional  healthcare  systems,  particularly  in  Africa,
where they address many ailments (6). Among these,
Guiera  senegalensis  (Family:  Combretaceae),
commonly known as Sabara in Hausa and Olofun in
Yoruba, is a shrub native to the savannah regions of
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West  and  Central  Africa  (7).  This  plant  has  been
traditionally utilized in African medicine, with its leaves
recognized for their bitter taste and rich composition of
essential  mineral  elements.  Historical  accounts  and
recent studies indicate that G. senegalensis has been
employed  for  treating  many  ailments,  including
coughs,  respiratory  congestion,  fever,  malaria,
diabetes, hypertension, gastrointestinal disorders, and
wounds  various  inflammatory  conditions  (8,  9).
Furthermore, its branches, leaves, bark, and roots are
utilized  not  only  for  medicinal  purposes  but  also  in
dietary practices among local populations to enhance
livestock growth and reproductive capacity (8).

Recent  studies  have  validated  many  of  the
tradit ional  uses  of  G.  senegalensis  through
pharmacological  research,  including  antimicrobial,
antiplasmodial,  antiprotozoal,  antimalarial,  anti-
inflammatory,  antioxidant,  and  gastrointestinal  effects
(9-11). Phytochemical analyses have revealed that G.
senegalensis  contains  bioactive  compounds  such  as
carbohydrates,  alkaloids,  phenols,  flavonoids,
triterpenes, tannins, cardiac glycosides, and saponins,
which  are  believed  to  contribute  to  its  therapeutic
effects  (9,  10,  12).  The  plant's  traditional  applications
align with contemporary research efforts to validate its
medicinal  properties  through  scientific  investigation.
This study uses established pharmacological models in
murine subjects  to  evaluate the analgesic  and anti-
inflammatory  effects  of  ethanol  leaf  extract  from  G.
senegalensis.

Experimental Section
Drugs and Chemicals
The chemicals used were normal Saline (Fidson Health
Care Nigeria),  acetic acid (Oak Chemicals Allied and
Inter Trade Ltd), ethanol (Sigma Chemical Co. St Louis,
USA),  pentazocine  (Rambaxy),  diclofenac  (Hovid),
indomethacin (Kapit Pharmaceutical Limited, Nigeria),
and formalin.

Experimental Animals 
Sixty-six mice weighing 24-28 g were obtained from
the  animal  housing  facility  at  the  Department  of
Pharmacology,  Sa'adu  Zungur  University,  Bauchi.
These  mice  were  kept  under  typical  laboratory
conditions, adhering to a protocol sanctioned by the
Faculty of Basic Medical Sciences Research and Ethics
Committee (FBMSREC) (BASUG/FBMS/REC/VOL.3/0098).

Collection and Identification of Plant
Material 
Fresh  leaves  of  G.senegalensis  were  obtained  from
Gadau village within the Itas-Gadau Local Government
Area of Bauchi State, Nigeria, in April 2024. The plant
was authenticated and identified at the Herbarium Unit
within the Department of Biological Sciences at Sa'adu
Zungur  University.  Abdullahi  Ishaka  verified  the  plant

as G. senegalensis  and assigned a voucher  number
00156 for future reference.

Extraction of Plant Material 
The  leaves  were  thoroughly  washed,  air-dried,  and
ground into a coarse powder using a mortar and pestle.
A portion of the coarse powder, weighing 100 g, was
immersed in 70% ethanol through cold maceration for
72 h. The resultant blend was filtered using filter paper
and evaporated at a temperature range of 45–50 °C
until a consistent extract weight was achieved.

Preliminary Phytochemical Analysis 
The  phytoconstituents  in  the  ethanol  extract  of
G.senegalensis  were  identified  through  established
conventional  protocols  for  qualitative  phytochemical
tests (13).

Acute Toxicity Studies 
Swiss Albino mice of both genders, weighing between
25 and 28 g, were selected for acute toxicity studies
following the guidelines outlined by OECD 423 (14).
The animals were randomly divided into two groups,
each consisting of three animals: Group 1 served as
the control and received only normal saline (5 mL/kg).
At  the  same  time,  Group  2  was  administered  the
extract at a dose of 2000 mg/kg. Over 14 days, the
animals  were  observed  for  any  signs  of  toxicity  or
notable changes in behavior.

Analgesic Studies
Acetic Acid-Induced Pain
The  acetic  acid-induced  pain  test  was  conducted
following the protocol outlined by (15). Twenty mice
were  randomly  assigned  to  five  groups,  with  four  per
group.  Group  1  (negative  control)  received  normal
saline  (5  mL/kg),  while  Groups  2,  3,  and  4  were
administered G.senegalensis extract at doses of 12.5,
25,  and  50  mg/kg,  respectively.  Group  5  was  the
positive control group, and the group was treated with
Diclofenac  sodium  at  10  mg/kg.  Treatments  were
administered orally. Thirty minutes after treatment, all
animals  had  0.06%  acet ic  acid  at  10  mL/kg
intraperitoneally.  Five  minutes  later,  the  number  of
writhing was recorded for  each mouse during a 10-
minute observation period. Results were compared to
those  of  the  negative  control  group,  and  the
percentage inhibition was calculated using Equation
1 with N being number of writhing.

 Equation 1

Thermally Induced Pain (Hot Plate Test)
The hot plate test was conducted as described by Eddy
and Leimbach (1953) (16). Mice were positioned on a
hot  plate  maintained  at  a  temperature  ranging
between 50-55 °C, and each mouse's paw licking or

https://etflin.com/sciphy


Hassan, U.A. et al. (2025) etflin.com/sciphy

Sciences of Phytochemistry Page 51

jumping duration was noted. Mice displaying an initial
nociceptive response within 20 s were included in the
study.  Group  1  received  normal  saline  at  5  mL/kg,
while  Group  2  was  administered  Pentazocine  at
10mg/kg. Conversely, Groups 3, 4, and 5 were treated
with  G.  senegalensis  at  12.5,  25,  and  50  mg/kg,
respectively. Each mouse was placed on the hot plate
repeatedly at 0, 15, 30, and 60 min post-injection, and
the reaction time to  pain  was recorded in  seconds.
Subsequently, the results were compared with those of
the negative control group.

Anti-Inflammatory Study
Formalin-Induced Paw Edema in Mice
The  anti-inflammatory  effects  of  G.senegalensis  were
evaluated  using  the  formalin-induced  paw  edema
model  described  by  Dauda  et  al.  (2024)  (17).  Five
groups, each consisting of four Swiss albino mice, were
established.  Groups  one  and  five  were  the  control
(administered  normal  saline)  and  the  reference
(administered  indomethacin)  groups.  Groups  two,
three,  and  four  received  different  doses  of  extracts
(12.5, 25, and 50 mg/kg). The administration of normal
saline, indomethacin, and plant extract was done via
oral  route.  Inflammation  was  induced  30  min  after
extract  administration  by  injecting  0.1  mL  of  2.0%
formaldehyde into the sub-plantar tissue of the mice's
right hind paw. The thickness of the paw was measured
using a digital vernier caliper at 0, 30, 60, and 90 min.
The  percentage  inhibition  was  calculated  using
Equation 1 with N being the thickness of paw edema.

Statistical Analysis 
Statistical  analysis  was  conducted  using  one-way
ANOVA followed by the Dunnett post hoc test, with a
significance level set at p < 0.05 (SPSS, 2010: Version
22).  All  test  samples and standard drug parameters
were compared with those of the control group at their
respective time points.

Results and Discussion
Phytochemical Screening
The phytochemical analysis of the ethanol leaf extract
of G. senegalensis revealed the presence of tannins,
saponins,  and  flavonoids  (Table  1).  These  bioactive
compounds  are  well-known  for  their  roles  in  anti-
inflammatory  and analgesic  activities,  highlighting  the
plant's therapeutic potential. Flavonoids, in particular,
are potent antioxidants that mitigate oxidative stress
and  inflammation  by  inhibiting  the  synthesis  of  pro-
inflammatory  mediators  such  as  prostaglandins  and
leukotrienes. This inhibition contributes to pain relief
and  tissue  repair  (18).  Tannins  possess  astringent
properties,  stabilizing  membranes  and  reducing
capillary  permeability,  alleviating  edema  and
inflammation  (19).  Saponins  have  been  reported  to
exhibit  anti-inflammatory  effects  through  the

modulation  of  cytokine  production,  particularly  by
suppressing tumor necrosis  factor-alpha (TNF-α)  and
interleukin-1β (IL-1β) (20). Interestingly, the absence of
alkaloids  and  steroids  in  the  extract  may  refine  the
focus of its pharmacological action, directing attention
to the detected compounds as the primary contributors
to  its  efficacy.  These  results  align  with  earlier
phytochemical studies on G. senegalensis, which have
consistently  validated  its  bioactive  profile  and
therapeutic  potential  (9).

Table 1. Phytochemical constituents' analysis of the
crude ethanol extract of G. senegalensis.

No. Phytoconstituents Result
1 Alkaloids -
2 Tannins +
3 Saponins +
4 Flavonoids +
5 Steroids -
Note: (+) = present and (-) = absent

Acute Toxicity Test
Acute toxicity testing revealed that the ethanol extract
was  non-lethal  at  a  dose  of  2000  mg/kg,  with  no
significant adverse effects observed during the 14-day
monitoring  period.  Behavioral  changes  such  as
sedation  and  reduced  food  and  water  intake  were
transient,  suggesting  a  systemic  adjustment  rather
than  toxicity.  This  finding  demonstrates  a  wide
therapeutic window, supporting the plant's safety for
therapeutic  use.  The results  are consistent  with the
OECD  423  guidelines,  which  recommend  assessing
safety  margins  before  advancing  to  detailed
pharmacological  evaluations  (14).  Such  data  are
critical for future development, ensuring the extract is
safe for further preclinical and clinical investigations.

Analgesic Studies
Acetic Acid-Induced Writhing Test
The  acetic  acid-induced  writhing  test,  as  shown  in
Table  2,  demonstrated  that  the  ethanol  extract
significantly reduced the number of abdominal writhes
in mice in a dose-dependent manner. The percentage
inhibition ranged from 66% at 12.5 mg/kg to 84% at 25
mg/kg  and  50  mg/kg,  indicating  strong  peripheral
analgesic  activity.  Interestingly,  the  efficacy  of  the
extract  at  25 mg/kg and 50 mg/kg was equivalent,
suggesting  a  possible  plateau  effect  at  higher  doses.
The  reduction  in  writhing  can  be  attributed  to  the
inhibition  of  cyclooxygenase  (COX)  enzymes,  which
mediate the production of prostaglandins during tissue
injury and inflammation (21). The extract outperformed
the  standard  drug  Diclofenac  (59%  inhibition),
highlighting its potential as a natural alternative with
possibly fewer side effects.
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Table 2. Effect of ethanol extract of G. senegalensis on acetic acid-induced writhing test in mice.

Treatment (mg/kg) Abdominal Writhing %Inhibition
Normal saline 5 mL/kg 14.50±2.39 -
GSEE 12.5 5.00±1.08* 66%
GSEE 25 2.25±0.64* 84%
GSEE 50 2.25±0.61* 84%
Diclofenac 10 6.00±1.08* 59%
Note: Values are presented as Mean ± SEM. *Denotes a significant difference (p ˂ 0.05) compared to the normal saline
control group (one-way ANOVA followed by Dunnet post hoc test). GSEE= G. senegalensis ethanol extract

Table 3. Effect of ethanol extract of G. senegalensis on pain latency in hot plate test in mice.

Treatment (mg/kg) 0 min (s) 15 min (s) 30 min (s) 60 min (s)
Normal saline 5mL/kg 1.50 ± 0.29 1.00 ± 0.00 2.00 ± 0.41 1.75 ± 0.25
GSEE 12.5 3.00 ± 0.71 2.25 ± 0.63 3.00 ± 0.41 4.00 ± 1.41
GSEE 25 2.50 ± 0.65 2.25 ± 0.48 3.75 ± 1.44 2.00 ± 0.00
GSEE 50 2.00 ± 0.41 1.00 ± 0.00 4.00 ± 1.41 3.00 ± 0.00
Pentazocine 10 5.25 ± 1.37* 4.00 ± 0.41* 8.00 ± 1.87* 9.25 ± 1.11*
Note: Values are presented as Mean ± SEM. *denotes a significant difference (p ˂ 0.05) compared to the normal saline
control group (one-way ANOVA followed by Dunnet post hoc test). GSEE= G. senegalensis ethanol extract.

Table 4. Effects of the ethanol extract of G. senegalensis on formalin-induced edema.

Treatment (mg/kg) 0min (s) 30min (s) 60min (s) 90min (s)
Normal saline 5mL/kg 3.56 ± 0.12 3.73 ± 0.14 3.49 ± 0.04 3.55 ± 0.09
GSEE 12.5 3.79 ± 0.06 4.16 ± 0.02* 3.47 ± 0.09 3.06 ± 0.05*
GSEE 25 3.55 ± 0.11 4.14 ± 0.06* 3.52 ± 0.13 3.09 ± 0.19*
GSEE 50 3.67 ± 0.09 4.01 ± 0.12 3.77 ± 0.15 3.34 ± 0.01
Diclofenac 10 3.75 ± 0.04 4.85 ± 0.09* 3.58 ± 0.09 2.47 ± 0.09*
Note: The data is presented as Mean ± Standard Error of Mean (SEM). The asterisks indicate a significant difference (p
< 0.05) compared to the Normal Saline control group. After one-way ANOVA, Dunnett's post hoc test for multiple
comparisons was used. GSEE = G. senegalensis ethanol extract.

Thermal Induced Pain Hot Plate
The  hot  plate  test  evaluated  the  central  analgesic
effects of the extract. Although the reaction times were
prolonged  in  mice  treated  with  the  extract,  the  effect
was  less  pronounced  than  Pentazocine,  a  well-
established  central  analgesic  (see  Table  3).  The
results  suggest  that  the  ethanol  extract  has  mild
central  analgesic  activity,  likely  mediated  through
modulation  of  opioid  receptors  or  central  pain
pathways.  Notably,  the  time-dependent  increase  in
latency  to  pain  response  indicates  sustained  efficacy,
beneficial  for  managing  persistent  or  chronic  pain
conditions.  These  results,  combined  with  the  findings
from the  acetic  acid  test,  suggest  that  the  extract
primarily  acts  through  peripheral  mechanisms,  with
some contribution from central pathways.

Anti-Inflammatory Study
The  anti-inflammatory  effects  of  the  extract  were

assessed  using  the  formalin-induced  paw  edema
model, a robust method for evaluating both acute and
chronic  phases  of  inflammation.  The  extract
demonstrated  a  dose-dependent  reduction  in  paw
thickness, with the 12.5 mg/kg and 25 mg/kg doses
showing  significant  inhibition  of  edema  at  30  and  90
min  (Table  4).  These  findings  indicate  the  extract's
ability to modulate inflammatory responses by possibly
inhibiting  the  release  of  histamine,  serotonin,  and
prostaglandins, key mediators in the early phases of
inflammation (22). The reduction in paw edema at later
times  suggests  its  influence  on  neutrophil  infiltration
and other cellular processes involved in the resolution
of inflammation. The performance of the extract at 25
mg/kg  was  comparable  to  Diclofenac,  the  standard
anti-inflammatory  drug,  emphasizing  its  potential
therapeutic  value.
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Conclusion
The  combination  of  analgesic  and  anti-inflammatory
activities  observed  in  this  study  underscores  the
potential  of  G.  senegalensis  as  a  multi-faceted
therapeutic agent. Its bioactive compounds, including
flavonoids,  saponins,  and  tannins,  likely  act
synergistically to relieve pain and control inflammation.
This dual action is particularly beneficial for conditions
such as arthritis, where pain and inflammation coexist.
Moreover,  these  findings  further  validate  the  plant's
traditional use in treating a wide range of inflammatory
and pain-related conditions.

The  findings  reinforce  the  traditional  use  of  G.
senegalensis  as  a  natural  remedy  for  pain  and
inflammation.  The  ethanol  extract  demonstrated
significant  analgesic  and  anti-inflammatory  activities,
comparable to or exceeding standard drugs in some
models. These results highlight its potential as a safe,
effective, and accessible therapeutic agent, particularly
in  regions  where  reliance  on  medicinal  plants  is
prevalent. Further studies are necessary to unlock its
pharmacological  potential  fully  and  elucidate  the
bioactive compounds' mechanisms of action.

Declarations
Author Informations
Umar Abdulkadir Hassan
Affiliation: Department of Pharmacology, Faculty of
Basic Medical Sciences, Sa'adu Zungur University
Bauchi, P.M.B. 65. Bauchi, Nigeria.
Contribution: Formal analysis, Investigation, Software,
Writing - Original Draft.

Jalilah Ibrahim Tahir
Affiliation: Department of Pharmacology, Faculty of
Basic Medical Sciences, Sa'adu Zungur University
Bauchi, P.M.B. 65. Bauchi, Nigeria.
Contribution: Investigation, Writing - Original Draft.

Comfort Foluwake Akanji
Affiliation: Department of Pharmacology, Faculty of
Basic Medical Sciences, Sa'adu Zungur University
Bauchi, P.M.B. 65. Bauchi, Nigeria.
Contribution: Investigation, Writing - Original Draft.

Abdulmutalib Adamu
Affiliation: Department of Pharmacology & Toxicology,
Faculty of Pharmaceutical Sciences, Usmanu Danfodiyo
University, P.M.B. 2346 Sokoto, Nigeria.
Contribution: Validation, Writing - Review & Editing.

Albashir Tahir 
Affiliation: Department of Pharmacology, Faculty of
Basic Medical Sciences, Sa'adu Zungur University
Bauchi, P.M.B. 65. Bauchi, Nigeria.
Contribution: Conceptualization, Methodology,

Supervision, Validation, Writing - Review & Editing.

Acknowledgment
The authors wish to acknowledge the invaluable
support and technical assistance provided by the staff
of the Pharmacology Laboratory, Sa’adu Zungur
University, Bauchi, throughout the course of this study.

Conflict of Interest
The authors declare no conflicting interest.

Data Availability
All data generated or analyzed during this study are
included in the manuscript.

Ethics Statement
The study protocol was reviewed and approved by the
Faculty of Basic Medical Sciences Research and Ethics
Committee at Sa’adu Zungur University Bauchi
(Approval No. BASUG/FBMS/REC/VOL.3/0098).

Funding Information
The author(s) declare that no financial support was
received for the research, authorship, and/or
publication of this article.

References
Liu S, Kelliher L. Physiology of pain—a narrative1.
review on the pain pathway and its application
in  the  pain  management.  Dig  Med  Res
[Internet].  2022  Dec  30  [cited  2024  Dec
1 6 ] ; 5 ( 0 ) .  A v a i l a b l e  f r o m :
https://dmr.amegroups.org/article/view/8443
Zhang YH, Adamo D,  Liu H,  Wang Q,  Wu W,2.
Zheng  YL,  et  al.  Editorial:  Inflammatory  pain:
mechanisms,  assessment,  and  intervention.
Front  Mol  Neurosci.  2023  Sep  28;16:1286215.
Goldberg DS, McGee SJ. Pain as a global public3.
health  priority.  BMC  Public  Health.  2011  Oct
6;11:770.
Cohen B, Ruth LJ, Preuss CV. Opioid Analgesics.4.
In:  StatPearls  [Internet].  Treasure  Island  (FL):
StatPearls Publishing; 2024 [cited 2024 Apr 22].
A v a i l a b l e  f r o m :
http://www.ncbi.nlm.nih.gov/books/NBK459161/
Saad  J ,  Mathew  D.  Non-steroidal  Anti-5.
Inflammatory  Drugs  Toxicity.  In:  StatPearls
[Internet].  Treasure  Island  (FL):  StatPearls
Publishing; 2024 [cited 2024 May 26]. Available
f r o m :
http://www.ncbi.nlm.nih.gov/books/NBK526006/
Mensah  MLK,  Komlaga  G,  D.  Forkuo  A,6.
Firempong C, K. Anning A, A. Dickson R. Toxicity
and  Safety  Implications  of  Herbal  Medicines
Used in Africa. In: F. Builders P, editor. Herbal
Medicine  [Internet].  IntechOpen;  2019  [cited
2 0 2 4  M a y  2 6 ] .  A v a i l a b l e  f r o m :

mailto:albashirtahir@basug.edu.ng
https://etflin.com/sciphy


Hassan, U.A. et al. (2025) etflin.com/sciphy

Sciences of Phytochemistry Page 54

https://www.intechopen.com/books/herbal-medi
cine/toxicity-and-safety-implications-of-herbal-
medicines-used-in-africa
The  Green  Institute.  Guiera  senegalensis7.
[Internet]. 2023 [cited 2024 Dec 16]. Available
f r o m :
https://greeninstitute.ng/plants/2023/8/29/guier
a-senegalensis
Alshafei  NK,  Ahmed  SM,  Nour  A.  Preliminary8.
Observat ions  on  the  Uses  o f  Gu ie ra
Senegalensis as a Traditional Medicinal Plants in
Western Kordufan,  Sudan.  Int  J  Appl  Pure Sci
Agric IJAPSA. 2016 Jan 1;2:42.
Dirar  AI,  Devkota  HP.  Ethnopharmacological9.
uses,  phytochemistry  and  pharmacological
activities  of  Guiera  senegalensis  J.F.  Gmel.
(Combretaceae).  J  Ethnopharmacol.  2021  Mar
1;267:113433.
Abubakar  K,  Mikailu  A,  Sidi  A,  Tukur  M,10.
Abubakar  M,  Yusuf  M.  Phytochemical  and
antibacterial studies of methanolic extract and
fractions  of  Guiera  senegalensis  leaves.
Caliphate  J  Sci  Technol.  2023  Aug  8;5:177–83.
M AJ, M AH, A BDE, A MA, A K. Phytochemical11.
Analysis,  Antioxidant  and  Antimicrobial
Activities  of  Guiera  senegalensis  Methanol
Extract. BIMA J Sci Technol 2536-6041. 2024 Jul
14;8(2B):249–57.
Ifijen  IH,  Mamza  AU,  Fasina  KA,  Omoruyi  JI,12.
Ikhuoria EU. Phytochemical  Analysis of  Guiera
senegalensis  J.F.  Gmel  Extract  and  its  Anti-
Plasmodial Properties on Wister Albino Mice via
Oral  Route.  Int  J  Pharmacol  Phytochem
Ethnomedicine.  2019  May;13:35–44.
Trease GE, Evans WC. Pharmacognosy. 9th ed.13.
London: Saunders Publishers; 2002. 553–557 p.
OECD. Test No. 423: Acute Oral toxicity - Acute14.
Toxic  Class  Method  [Internet].  OECD;  2002
[cited 2023 Mar 6].  (OECD Guidelines for  the
Testing of Chemicals, Section 4). Available from:

https://www.oecd-ilibrary.org/environment/test-
no-423-acute-oral-toxicity-acute-toxic-class-
method_9789264071001-en
Fontenele  JB,  Viana  GS,  Xavier-Filho  J,  de-15.
Alencar  JW.  Anti-inflammatory  and  analgesic
activity of a water-soluble fraction from shark
cartilage. Braz J Med Biol Res Rev Bras Pesqui
Medicas E Biol. 1996 May;29(5):643–6.
Eddy NB, Leimbach D. Synthetic analgesics. II.16.
Dithienylbutenyl-  and  dithienylbutylamines.  J
Pharmacol Exp Ther. 1953 Mar;107(3):385–93.
Dauda A, Usman AM, Tahir A, Muhammad AM,17.
Yunusa S, Kura AU. Pharmacological Evaluation
of  Moringa  oleifera  Seeds  Extract  for  Anti-
Inflammatory  Effects  in  a  Mouse  Model.  Adv
Pharmacol  Pharm.  2024  Jan;12(1):66–70.
Al-Khayri JM, Sahana GR, Nagella P, Joseph BV,18.
Alessa  FM,  Al-Mssallem  MQ.  Flavonoids  as
Potential  Anti-Inflammatory  Molecules:  A
Review.  Molecules.  2022  May  2;27(9):2901.
Jing  W,  Xiaolan  C,  Yu  C,  Feng Q,  Haifeng  Y.19.
Pharmacological  effects  and  mechanisms  of
tannic  acid.  Biomed  Pharmacother.  2022  Oct
1;154:113561.
Gonfa  YH,  Tessema  FB,  Bachheti  A,  Rai  N,20.
Tadesse  MG,  Nasser  Singab  A,  et  al.  Anti-
inflammatory  activity  of  phytochemicals  from
medicinal  plants  and  their  nanoparticles:  A
review.  Curr  Res  Biotechnol.  2023  Jan
1;6:100152.
Ambati  GG,  Jachak  SM.  Natural  Product21.
Inhibitors of Cyclooxygenase (COX) Enzyme: A
Review  on  Current  Status  and  Future
P e r s p e c t i v e s .  C u r r  M e d  C h e m .
2021;28(10):1877–905.
Soares CLR, Wilairatana P, Silva LR, Moreira PS,22.
Vi lar  Barbosa  NMM,  da  Si lva  PR,  et  al .
Biochemical  aspects  of  the  inflammatory
process:  A  narrat ive  rev iew.  B iomed
Pharmacother. 2023 Dec 1;168:115764.

Publish with us
In ETFLIN, we adopt the best and latest technology in publishing to
ensure  the  widespread  and  accessibility  of  our  content.  Our
manuscript management system is fully online and easy to use.
Click this to submit your article:
https://etflin.com/#loginmodal

This  open access  article  is  distributed according to  the  rules  and
regulations of  the Creative Commons Attribution (CC BY)  which is
licensed  under  a  Creative  Commons  Attribution  4.0  International
License.
How to cite: Hassan, U.A., Tahir, J.I., Akanji, C.F., Adamu, A., Tahir,
A..  Analgesic and Anti-Inflammatory Effects of Ethanol Leaf Extract of
Guiera Senegalensis in Murine Models.  Sciences of Phytochemistry.
2025; 4(1):49-54

https://etflin.com/#loginmodal
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://etflin.com/sciphy

	Analgesic and Anti-Inflammatory Effects of Ethanol Leaf Extract of Guiera Senegalensis in Murine Models
	Introduction
	Experimental Section
	Drugs and Chemicals
	Experimental Animals
	Collection and Identification of Plant Material
	Extraction of Plant Material
	Preliminary Phytochemical Analysis
	Acute Toxicity Studies
	Analgesic Studies
	Acetic Acid-Induced Pain
	Thermally Induced Pain (Hot Plate Test)
	Anti-Inflammatory Study
	Formalin-Induced Paw Edema in Mice
	Statistical Analysis
	Results and Discussion
	Phytochemical Screening
	Acute Toxicity Test
	Analgesic Studies
	Acetic Acid-Induced Writhing Test
	Thermal Induced Pain Hot Plate
	Anti-Inflammatory Study
	Conclusion

