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Evaluation of anti-nociceptive and anti-inflammatory
activities of a folklore medicinal plant (Gongronema
latifolium) in rodent models

Tharcitus Chilaka Onwudiwe, Bede Chinedu Azudialu, Ifeanyi Malachy Obi, Ngozi Ukamaka
Madubuogwu, Emmanuel Onyebuchi Ogbuagu

ABSTRACT

Background: Nociception (pain) and inflammation have adverse impact on health and socio-economic
well-being of humans globally. Currently, synthetic opioids and NSAIDs are commonly used in
management of pain and inflammation, but certain factors like unavailability, unaffordability and
unwanted reactions, have limited their use as anti-nociceptive and anti-inflammatory agents. Natural
plants are important source of new drugs for treatment of numerous human ailments, including pain and
inflammation. Analysis of folklore herbal plants used in tradomedical management of pain and
inflammation is a laudable and logical approach towards development of new therapy. Objective: The
present work sought to evaluate the anti-nociceptive and anti-inflammatory activities of a folklore
medicinal plant (Gongronema latifolium) in rodent models. Method: This was accomplished by using
acetic acid (writhing) and formalin models in albino mice to test for anti-nociceptive activity, while
carrageenan and histamine models in albino rats were used to test for anti-inflammatory activity. Result:
The results of anti-nociceptive activity reveal that treatment with the leaf extract of Gomgronema
latifolium when compared to negative control, produces significant (p<0.05) inhibition of nociception on
acetic acid and formalin models. The results of anti-inflammatory activity also indicate significant
(p<0.05) inhibition of inflammation on carrageenan and histamine models. Conclusion: The present
work therefore, authenticates the folklore medicinal claim and existing scientific reports on Gongronema
latifoliumas as an agent for management of pain and inflammation. We recommend further studies to
identify the bioactive principle(s) responsible for the observed activities.

Keywords: Plant extract, Anti-nociceptive, Anti-inflammatory, Folklore.

INTRODUCTION

Nociception (pain) and inflammation are health challenges that have great impact on the socio-economic
aspect of human activities globally ['l. Pain is a physiological and psychological sensation linked to
actual or possible tissue injuries resulting from inflammation [l. Inflammation, one of the body’s
adaptive defenses [1 has five classic signs: pain, warmth, redness, swelling and loss of function,
produced by inflammatory mediators such as prostaglandins, histamine, serotonin, bradykinin,
leukotriene and nitric oxide . Unresolved inflammation promotes progression of many acute and
chronic diseases such as rheumatoid arthritis, bowel inflammatory disease, multiple sclerosis etc [0,
which have pains and persistent inflammation as symptoms that make the patient seek for medical
attention 7. From the perspective of pathophysiology, some pains are mediated centrally, while others
are mediated peripherally (8],

Currently, pain and inflammation are managed with the use of synthetic drugs such as non-steroidal anti-
inflammatory drugs (NSAIDs) and opioids, but problems associated with availability, affordability and
unwanted adverse reactions have imposed limitations to the use of these drugs as pain-relieving and anti-
inflammatory agents [, NSAIDs cause gastric ulceration ['%], while opioids cause tolerance and
dependence especially on long term use ', In view of these shortcomings, attention is diverted towards
search for novel agents that are devoid of these problems, to replace NSAIDs and opioids as analgesic
and anti-inflammatory agents.

Right from ancient time, plants have been used in tradomedicine to treat diseases and infections in
human ['>'4] and have remained the pillar of medicinal revolution up to recent time [1°]. Medicinal plants
are not only affordable and readily available to greater proportion of rural and semi-urban population !¢},
but have advantage of toxicity consideration ['7). Scientific studies have reported medicinal plants as a
source for discovery of new drugs ['“!3]. A number of medicinal plants have been reported for their
efficacy in management of pain and inflammation: they include Blepharis maderaspatensis %),
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Tridax procumbens P9, Alafia barteri V), Annona vepretorum 122,
Cucumis ficifolius 3,

Gongronema latifolium belongs to the family Asclepiadaceae. In
Nigeria, it is known as “utazi” among the Igbos, “utasi” among the
Ibibios and “arokeke” among the Yorubas. It is one of the bitter plants
widely used to alleviate pains and swellings by many local
communities in South Eastern Nigeria. Some studies on Gongronema
latifolium reported anti-inflammatory ?4], antioxidant (2], antimalarial
(261 and antidiabetic [?7. Considering its wide application in
management of different types of pain and inflammation in
tradomedicine, the present study evaluated the anti-nociceptive and
anti-inflammatory activities of leaf extract of Gongronema latifolium
in rodent models, in order to authenticate, or otherwise, the folklore
medicinal claim and other reports on the plant as anti-nociceptive and
anti-inflammatory agent.

MATERIALS AND METHODS
Collection, Identification and Authentication of Plant Material

Fresh leaves of the plant were collected from a farm land in South
Eastern Region, Nigeria. The plant was presented to the herbarium of
Department of Plant Science and Biotechnology, University of Port
Harcourt, Nigeria, where it was identified and authenticated as
Gongronema latifolium, and was assigned a voucher specimen
number, UPH/P/1471.

Preparation and Extraction of Plant Material

The leaves were gabbled and thoroughly washed to remove
extraneous matters. Thereafter, the leaves were spread in a well-
ventilated room and allowed for about two weeks to dry at room
temperature until a constant weight was achieved. The dried leaves
were milled into coarse powder. About 600 g of coarsely milled
leaves was macerated in 2.0 liters 96% ethanol for 72 hours, with 6
hourly agitations. Thereafter, the mixture was filtered through
Whatmann'’s filter papers. The extraction cycle was repeated twice to
ensure complete extraction. The obtained filtrates were pooled
together in a clean beaker and concentrated by evaporating the
extraction solvent (ethanol) in a hot air oven at 40 °C. The percent
yield of the extracted residue was 3.17% (w/w). The residue was
stored in a clean air-tight container, and labeled, GLE.

Drugs and Chemicals

Indomethacin (OneHealth, Nigeria), Acetic acid (Sigma Aldrich,
USA), Formalin (Fine Chemicals, Pvt Ltd, Surat, India), Carrageenan
(Sigma Aldrich, Germany), Histamine (BDH, England), Absolute
ethanol (Central Drug House, Pvt. Ltd., New Delhi, India), Tween 80
(Elsie Organics, Nigeria).

Animals

The animals used in this study were male albino mice (22-25 g) and
male albino rats (160-180 g). The animals were bred and housed in
clean plastic cages at Animal Facility Center of Madonna University,
Nigeria. The animals were maintained under ambient room
temperature, freely fed with commercial rodent food and clean water.
Animal handling procedure adopted in this study was in accordance
with the “Public Health Policy on Humane Care and Use of
Laboratory Animals”, proposed by National Institute of Health [28],
and approval (MAU/DRC/HD/E/PHARM/2025/114) granted by
Animal Ethics Committee of Madonna University, Nigeria. The
animals were fasted from food for 24 hours, and water for 2 hours,
prior to experiments.

Acute Toxicity Test

This was conducted according to Guideline 423 (limit test) proposed
by Organization for Economic Cooperation and Development [,

with slight modification. A single oral dose, 5000 mg/kg, of
Gongronema latifolium extract was administered to each of the five
fasting mice group, numbered, Mi-Ms. The sixth mouse (Me) served
as negative control and was administered 10 ml’kg Tween 80 (3%
w/v), orally. The mice were monitored for general behavioral and
physiological changes as well as mortality, at 1, 4, 24 hours, and then
daily for 7 days in case of manifestation of any sign of delayed
toxicity or mortality.

Experimental Models
Acetic acid-induced Nociception (Writhing Test)

This test was conducted according to procedure described by B%, with
slight adjustment. Twenty-five adult albino mice were randomized
into five groups (1-5) of n=5, and were treated as follows: Group 1
(negative control) was administered (p.o) with 10 ml/kg Tween 80
(3% w/v). Group 2 (positive control) was administered (p.o) with 20
mg/kg indomethacin. Groups 3, 4 and 5 were respectively
administered (p.o) with 100, 200 and 400 mg/kg of crude plant
extract. An hour after the respective administration, nociception
(writhing) was induced in each mouse by injecting (i.p), 10ml/kg of
0.6 % acetic acid suspended in 0.9% saline solution. After 5 minutes
of acetic acid administration (i.e., induction of nociception), the
number of writhes for 30 minutes was recorded for each mouse B'l.
Writhing was characterized by contraction of the abdomen, back
arching, twist of the trunk and/or pelvis ending with elongation of
limb 21, Percent inhibition of writhing, or percent anti-nociceptive
activity, was determined using the formula 33341

% Inhibition of Writhing (Anti-nociception) = [W control — West/ Weontrol] 100
Where Weontrol = mean writhing in negative control group
Wiest= mean writhing in test groups.
Formalin-induced Nociception (Licking Test)

This test was conducted according to procedure described by 331, with
slight adjustment. Twenty-five adult albino mice were randomized
into five groups (1-5) of n=5, and were treated as follows: Group 1
(negative control) was administered (p.o) with 10 ml/kg Tween 80
(3% w/v). Group 2 (positive control) was administered (p.o) with 20
mg/kg indomethacin. Groups 3, 4 and 5 were respectively
administered (p.o) with 100, 200 and 400 mg/kg of crude plant
extract. Following the respective administration, nociception was
induced in each mouse 30 minutes later by injecting into sub-plantar
region of the right hind paw, 0.05 ml of 2.5 % formalin suspended in
0.9% saline solution. The mice were placed in transparent containers
to facilitate observation from various sides. Nociceptive responses in
mice were measured in two phases: first phase (neurogenic) was
measured for 0 — 5 minutes, while the second phase (inflammation)
was measured for 15 — 30 minutes after induction of nociception, i.e.,
after formalin injection %371, The time (second) spent in lifting,
licking or biting the injected paw was recorded for each phase of
nociception. Percent inhibition of nociceptive activity, was
determined using the formula 5%

% Inhibition of Nociceptive Activity = [Tcontrol —Ttest/ Tcontrot] 100
Where Teontrol = mean time (second) in negative control group
Tiest = mean time (second) in test groups
Carrageenan-induced Paw Edema (Inflammation)

This test was conducted according to procedure described by 3%, with
slight adjustment. Twenty-five adult albino rats were randomized into
five groups (1-5) of n=5, and were treated as follows: Group 1
(negative control) was administered (p.o) with 10 ml/kg Tween 80
(3% w/v). Group 2 (positive control) was administered (p.o) with 20
mg/kg indomethacin. Groups 3, 4 and 5 were respectively
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administered (p.o) with 100, 200 and 400 mg/kg of crude plant
extract. Prior to the above administration in various groups, initial
time (to) thickness of the right hind paw of each rat was measured in
millimeter (mm), using vernier calipers. An hour after the respective
administration, paw edema (inflammation) was induced in each rat by
injecting into sub-plantar surface of the right hind paw, 0.1 ml of 1%
carrageenan suspended in 0.9% saline solution. Thereafter, paw
thickness was re-measured at time (ta) interval of 1 hour for 4 hours
using the same vernier calipers, and paw thickness was taken as
difference between the value at various time (ta) and the initial time
(to) value, (i.e. ta — to). Percent inhibition of paw edema
(inflammation) was determined using the formula [401;

% Inhibition of Inflammation = [(PTa — PTo)controt — (PTa — PTo)test/ [(PTa — PTo)contro1] 100

Where PT. represents post-carrageenan mean paw thickness in in the
treated and negative control groups, while PTo represents pre-
carrageenan injection mean paw thickness in treated and negative
control groups

Histaminie-induced Paw Edema (Inflammation)

This test was conducted according to procedure described by M1, with
slight adjustment. Fifteen adult albino rats were randomized into three
groups (1-3) of n=5, and were treated as follows: Group 1 (negative
control) was administered (p.o) with 10 ml/kg Tween 80 (3% w/v).
Group 2 (positive control) was administered (p.o) with 20 mg/kg
indomethacin. Groups 3, was administered (p.o) with 200 mg/kg of
crude plant extract. Prior to the above administration in various
groups, initial time (to) thickness of the right hind paw of each rat was
measured in millimeter (mm), using vernier calipers. Following the
respective administration, paw edema (inflammation) was induced in
each rat 30 minutes later by injecting into the sub-plantar surface of
the right hind paw, 0.1 ml of 1% histamine suspended in 0.9% saline
solution. Thereafter, paw thickness was re-measured at time (ta)
interval of 30 minutes for 2 hours using the same vernier calipers.
Percent inhibition of inflammation was calculated as described in
carrageenan model above.

Statistical Analysis

The data obtained in the study are presented as mean+tstandard error
of mean (i.e., + SEM). One-way analysis of variance (ANOVA) was
used to determine statistical significance followed by post-hoc
Duncan’s comparison test. Probability less than 0.05 (i.e., p<0.05) is

considered significant relative to negative control, while probability
greater than 0.01 (i.e., p>0.01) is considered insignificant relative to
positive control.

RESULTS
Oral Acute Toxicity

A single oral administration of Gongronema latifolium extract at 5000
mg/kg did not cause any sign of toxicity, nor caused mortality within
24 hours observation as well as within 7 days follow up period.

Acetic acid-induced Writhing

Oral administration of Gongronema latifolium extract into mice, in
dose-dependent manner, significantly (p<0.05) reduces the number of
writhing when compared to negative control as shown in Table 1. The
largest dose (400 mg/kg) of the plant extract produces 68.62 %
inhibition of writhing, which is insignificant (p>0.01) with respect to
inhibition (73.33 %) exhibited by 20 mg/kg indomethacin.

Formalin-induced Licking

As shown in Table 2, Gongronema latifolium extract significantly
(p<0.05) reduced the mean time the mice spent licking the injected
paw in both the early and late phases, but more reduction in the late
phase. In the late phase, the percentage inhibition of nociception is
26.69%, 33.56% and 45.95%, for extract doses at 100, 200 and 400
mg/kg respectively.

Carrageenan-induced Paw Edema

From the result in Table 3, the test doses of the plant extract exhibit
non-dose-dependent inhibition of inflammation (paw edema), with
200 mg/kg producing highest percent inhibition of 64.15%, 63.87%,
59.00% and 53.94% in 1, 2, 3 and 4 hours respectively. With
exception of inhibition produced by 100 mg/kg extract at 1 hour, all
other inhibition is significant (p<0.05) relative to negative control.

Histamine-induced Paw Edema

Paw edema induced by histamine was significantly (p<0.05) inhibited
by plant extract (200 mg/kg) in 90 and 120 minutes. The inhibition is
more pronounced at 120 minutes (51.61%), but insignificant (p>0.01)
at 60 minutes (47.65%) relative to positive control (53.02%).

Table 1: Effect of Gongronema latifolium Leaf Extract on Acetic acid-induced Nociception (Writhing Test) in Albino Mice

Group Mean Number of Writing Per 30 minutes % Inhibition of Writhing
L. 32.66+1.83 -

2. 8.714+3.16* 73.33

3. 19.35+4.11* 40.75

4. 12.08+2.25° 63.01

5. 10.2543.07*° 68.62

Values represent mean =SEM of n=5; * significant (p<0.05) relative to negative control; ® insignificant (p>0.01) relative to positive control.

Table 2: Effect of Gongronema latifolium Leaf Extract on Formalin-induced Nociception in Albino Mice

Mean Licking time (seconds) and Percent Inhibition of Nociception

Group Early Phase % Inhibition of Nociception Late Phase % Inhibition of Nociception
1. 61.12+3.83 - 76.4713-28 -
2. 40.74%5.41° 33.34 29.7242.63° 61.14
3. 56.46+3.64* 7.62 56.06+5.75° 26.69
4. 54.34+2.92% 11.09 50.8140,88° 33.56
5. 52.53+3.68* 14.05 41.33+2.07* 45.95

Values represent mean +SEM of n=5; * significant (p<0.05) relative to negative control
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Table 3: Effect of Gongronema latifolium Leaf Extract on Carrageenan-induced Inflammation in Albino Rats

Mean paw thickness (mm) and Percent Inhibition of inflammation

Group 0 hour 1 hour 2 hours 3 hours 4 hours

1. 2.7512.61 3.8145.15 (0.00) 3.94+1.84 (0.00) 4.36+2.81 (0.00) 4.442-02 (0.00)
2. 2.7144.08 3.01£2.95 (71.69)* 3.084+1.36 (68.91)* 3.13+£2.48 (73.91)* 3.29+1.65 (64.85)*
3. 2.73£1.96 3.48+3.64 (29.92) 3.4742.29 (37.81)* 3.84+6.06 (31.06)* 3.90+3.33 (29.09)*
4. 2.6913.88 3.07+4.41 (64.15)* 3.12+2.77 (63.87)*° 3.3543.05 (59.00)* 3.45+4.47 (53.94)
5. 2.7742.32 3.2543.06 (54.72) 3.30+5.14 (55.46)* 3.55+1.70 (51.55)* 3.5943.50 (50.30)*

Values represent mean +SEM of n=5; * significant (p<0.05) relative to negative control; ® insignificant (p>0.01) relative to positive control. Figures in the bracket represent percent

inhibition of inflammation.

Table 4: Effect of Gongronema latifolium Leaf Extract on Histamine—induced Inflammation in Albino Rats

Mean paw thickness (mm) and Percent Inhibition of inflammation

Group 0 minute 30 minutes 60 minutes 90 minutes 120 minutes
1. 2.55+2.31 3.2141.77 (0.00) 3.5344.12 (0.00) 4.04+1.73 (0.00) 4.10£2.37 (0.00)
2. 2..62+1.74 3.0842.03 (30.30)* 3.2440.80 (36.37)* 3.2343.05 (53.02)* 3.2240.89 (61.29)*
3. 2.59+1.81 3.234+2.76 (3.03) 3.4243.59 (15.31) 3.3742.58 (47.65)*  3.3441.40 (51.61)

Values represent mean +SEM of n=5; * significant (p<0.05) relative to negative control;  insignificant (p>0.01) relative to positive control. Figures in the bracket represent percent

inhibition of inflammation.
DISCUSSION

This study evaluated the anti-nociceptive and anti-inflammatory
activities of ethanol leaf extract of a folklore medicinal plant
(Gongronema latifolium) in rodent models of pain and inflammation.
Screening for anti-nociceptive activity was conducted using acetic
acid-induced (writhing) and formalin-induced paw licking tests in
albino mice, while screening for anti-inflammatory activity was
conducted using carrageenan-induced and histamine-induced hind
paw edema in albino rats. Acetic acid-induced writhing test in mice is
non-specific but sensitive model widely employed in screening anti
nociceptive agents B4 especially those that possess peripheral anti-
nociceptive attributes [“>#], Intraperitoneal administration of acetic
acid causes the release of endogenous pain mediators such as
prostaglandins E2 and F2(PG Ez and PG F2), histamine, serotonin,
bradykinin, substance P etc., into the peritoneal fluid where they
stimulate the nerve ending that results to inflammatory pain [344443]
characterized by abdominal muscle constriction (writhing) with fore
limb extension and/or body elongation 6. From the result of this
study (Table 1), the Gongronema latifolium extract when compared to
the control, significantly (p<0.05) produced dose-dependent reduction
in number of writhing, hence indicating peripheral anti nociceptive
activity that could perhaps be mediated via peripheral mechanism
involving suppression of prostaglandins release. This finding
corroborates other reports that anti-nociceptive agents lower the
number of writhing via suppression of synthesis and release of
peripheral inflammatory pain mediators [47:4%]

Anti-nociceptive activity of Gongronema latifolium extract was
further evaluated using formalin-induced paw licking test in order to
establish the possible mechanism of action. Formalin test ascertains
the effectiveness of anti-nociceptive agents on behavioral responses
149501 'When compared to other models, formalin model is known for
its attributes such as validity, reliability and sensitivity to various
classes of anti-nociceptive agents '], It also has some advantages
such as minimal or no restraint, uninterrupted observation of complete
behavioral responses, as well as producing pain that mimics clinical
condition >3] Formalin-induced nociception has two distinct
phases; the early (neurogenic) phase and the late (inflammatory)
phase. The early phase which occurs in first 5 minutes after formalin
injection, is assumed to be due to direct stimulation of sensory and C-
fiber activation by prostaglandins, while the late phase manifests after
15-30 minutes, and it is caused by release of histamine, serotonin,
bradykinin substance-P etc. which to some extent sensitizes
nociceptive neurons 33443054351 The late phase can be inhibited by

drugs such as: (i) NSAIDs, through their peripheral activity against
(i) prostaglandins (iii) steroids (iv) centrally acting narcotic
analgesics 22?331 From the result of this study (Table 2),
Gongronema latifolium extract demonstrates significant (p<0.05)
inhibition of nociception (licking time) in both phases, but more
pronounced in the late phase, hence implying that its anti-nociceptive
activity of is both peripherally and centrally mediated. This finding is
in agreement with other reports on anti-nociceptive activities
exhibited by other plants like Alafia barteri 1, Malva parviflora 3%
and Cucumis ficifolius 1%

Carrageenan-induced paw edema model is widely employed for
evaluating anti-inflammatory/anti-edematous activities of new
compounds, especially phytopharmaceuticals 739 Injection of
carrageenan produces edema in biphasic manner: the early phase
which lasts between 1-2 hours is attributed to the release of histamine,
serotonin and bradykinin, while the late phase lasts between 3-4 hours
and it is characterized by release of prostaglandins and nitric oxide
157601 The second phase is sensitive to anti-inflammatory agents,
steroids and NSAIDs 1], which produce their action by inhibiting the
release of mediators of acute inflammation (2. The result of this study
(Table 3) demonstrates that Gongronema latifolium leaf extract, in
non-dose dependent manner exhibits significant inhibitory effect on
both phases, but more on first phase. Greater inhibitory effect is
observed at 200 mg/kg than at 400 mg/kg. This situation may likely
be due to saturation of the bioactive principles at the target receptor or
proteins involved in inflammatory mechanisms. This implies that
Gongronema latifolium extract at dose greater than 200 mg/kg may
not elicit any reasonable increase in anti-inflammatory response.
Similar findings are reported on dichloro-methanolic root extract of
Clutiaabyssnica 93], and on methanolic extracts of Pistaciaaethiopica
and Warbugia ugandensis 1, where smaller dose exhibits higher
effect compared to larger dose. The reduction in pharmacological
effect beyond optimal dose can also be ascribed to natural
pharmacokinetic mechanism within the animal that initiates excretion
and clearance of the drug in order to avoid toxic effects by limiting
their biological actions [6465],

Histamine and serotonin are vasodilators that can increase vascular
permeability [9%97). Gongronema latifolium extract having shown
highest anti-inflammatory activity at 200 mg/kg in the histamine-
mediated early phase of carrageenan-induced paw edema model, was
further evaluated at this dose (i.e, 200 mg/kg) on histamine-induced
paw edema model to confirm whether histamine was involved or not.
From the result of this study (Table 4), Gongronema latifolium extract
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having significantly (p<0.05) inhibited edema produced by histamine
at 90 and 120 minutes, but more pronounced at 120 minutes, may be
pointing that anti-inflammatory activity of Gongronema latifolium
extract is mediated by inhibiting the synthesis and/or release of
histamine.

CONCLUSION

Considering the results of different models of nociception and
inflammation in mice and rats respectively, it can be concluded that
ethanol leaf extract of Gongronema latifolium possesses anti-
nociceptive and anti-inflammatory activities. These observations
validate, at least in part, the folkloric use of the plant in management
of painful and inflammatory conditions. Moreover, the observations of
this study not only concur with existing reports on this plant as an
anti-nociceptive and anti-inflammatory agent, but also provide
empirical data on the plant’s efficacy which is the first step towards
elucidating the actual bioactive principle(s) responsible for the
observed activities.

Contflict of interest
The authors declared no conflict of interest.
Financial Support

None declared.
ORCID ID

Tharcitus Chilaka Onwudiwe: https://orcid.org/0009-0006-3173-6530

Bede Chinedu Azudialu: https://orcid.org/0009-0009-0269-4169

Ifeanyi Malachy Obi: https://orcid.org/0000-0003-1100-9396

Ngozi Ukamaka Madubuogwu: https://orcid.org/0000-0002-4410-
5168

Emmanuel Onyebuchi Ogbuagu: https://orcid.org/0000-0001-5731-
1932

REFERENCES

1. Bertin P, Fagnani F, Duburcq A. Impact of rheumatoid
arthritis on career progression, productivity and
employability: the PRET study. Joint Bone Spine.
2016;83(1):47-52.

2. Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson
S, et al. The revised International Association for the Study
of Pain definition of pain: concepts, challenges and
compromises. Pain. 2020;161(9):1976-82.

3. Rochette L, Mazini L, Mallka G, Zellar M, Cottin Y,
Vergely C. Crosstalk of adipose-derived stem cells,
oxidative stress and inflammation in protective and adaptive
responses. Int J Mol Sci. 2020;21:9262.

4. Chandrasoma P, Taylor CR. The acute inflammatory
response. In: Chandrasoma P, Taylor CR, editors. Concise
Pathology. Part A. General Pathology. Section II. The Host
Response to Injury. New York: McGraw-Hill; 2005.

5. Banasik C. Inflammation and immunity. In: Banasik JL,
editor. Pathophysiology: Biological and Behavioral
Perspective. Pennsylvania: WB Saunders Company; 2000.
p. 197-201.

6. Talwar S, Nandakumar K, Nayak PG, Bansal P, Mudgal J,
Mov V, et al. Anti-inflammatory activity of Terminalia
arjuna bark extract against acute and chronic inflammation
in rats. J Ethnopharmacol. 2011;134:323-8.

7. Bonica JJ. History of pain: concepts and therapies. In:
Bonica JJ, editor. The Management of Pain. 2nd ed.
Philadelphia; 1998. p. 1-7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Isa AO, Idu M, Amaechina FC. Anti-nociceptive properties
of leaf aqueous extract of Crossopteryx febrifuga (Afzel ex
G. Don) Benth. FUDMA 7T Sci. 2022;6(5).

Croff LJ. Use of NSAIDs in treating patients with arthritis.
Arthritis Res Ther. 2013;5(3):52.

Sachs CJ. Oral analgesics for acute nonspecific pain. Am
Fam Physician. 2005;71(5):913-8.

Martini L, Whistler JL. The role of p-opioid receptor
desensitization and endocytosis in morphine tolerance and
dependence. Curr Opin Neurobiol. 2007;17(5):556—64.
Limenih Y, Umer S, Wolde-Mariam M. Ethnobotanical
study on traditional medicinal plants in Dega Damot,
Amhara region, North Ethiopia. Int J Res Pharm Chem.
2015;5:258-73.

Mahomoodally MF. Traditional medicine in Africa: an
appraisal of ten potent African medicinal plants. Evid Based
Complement Alternat Med. 2013;2013:617459.

Valsaraj R, Pushpangadan P, Smitt UW, Andersen A,
Nyman U. Antimicrobial screening of some selected plants
from India. J Ethnopharmacol. 1997;58:75-83.

Dar RA, Shahnawaz M, Qazi PH. General overview of
medicinal plants: a review. J Phytopharmacol.
2016;6(6):349-51.

World Health Organization. Traditional Medicine Strategy.
Geneva: WHO; 2002.

Onwudiwe TC, Madubuogwu NU, Ogbuagu EO, Azudialu
BC. In vitro evaluation of anti-inflammatory potential of
ethanol leaf extract of six ethnomedicinal plants from
Nigeria. Int J Pharm Pharm Sci. 2024;6(2):27-33.

Asadbeigi M, Mohammadi T, Rafiecian-Kopaei M, Saki K,
Bhamani M, Dehghan M. Traditional effects of medicinal
plants in the treatment of respiratory diseases: an
ethnobotanical study in Urmia. Asian Pac J Trop Med.
2014;7(Suppl 1):S364-8.

Sowemimo A, Onakoya M, Fageyinbo MS, Fadoju T. Anti-
inflammatory and anti-nociceptive properties of Blepharis
maderaspatensis  leaves. Rev ~ Bras  Farmacogn.
2013;23(5):830-5.

Prabhu VV, Nalini G, Chidambaranathan N, Kisan SS.
Evaluation of anti-inflammatory and analgesic activity of
Tridax procumbens Linn. against formalin, acetic acid and
CFA induced pain models. Int J Pharm Pharm Sci.
2013;2:126-30.

Sofidiya MO, Imeh E, Ezeani C, Aigbe FR. Anti-
nociceptive and anti-inflammatory activities of ethanol
extract of Alafia barteri. Rev Bras Farmacogn.
2014;24:348-54.

Silva JC, Araujo CDS, de Lima-Saraiva SRG, Oliveira-
Junior RG, Diniz TC, et al. Antinociceptive and anti-
inflammatory activities of the ethanolic extract of Annona
vepretorum Mart. (Annonaceae) in rodents. BMC
Complement Altern Med. 2015;15:197.

Demsie DG, Yimer EM, Berhe AH, Altaye BM, Berhe DF.
Anti-nociceptive and anti-inflammatory activities of crude
root extract and solvent fractions of Cucumis fucifolius in
mice model. J Pain Res. 2019;12:1399-409.

Morebise O, Fafunso MA, Makinde JM, Olajide AO, Awe
EO. Antiinflammatory property of leaves of Gongronema
latifolium. Phytother Res. 2002;16 Suppl 1:S75-7.
Ugochukwu NH, Babady NE. Antioxidant effect of
Gongronema latifolium in hepatocytes on rat models of
non-insulin dependent diabetes mellitus. Fitoterapia.
2002;73(7-8):612-8.

Adebajo AC, Obediran SA, Nneji CM, Iwalewa EO,
Ukunga GM, Aladesanmi AJ. Evaluation of ethnomedicinal
claims: antimicrobial activities of Gongronema latifolium
root and stem. J Herbs Spices Med Plants. 2013;19(2):97-
118.

Sylvester EG, Israel EU, Olajumoke AD. The effect of
Gongronema latifolium leaf extract on blood biochemical
assay in diabetic rats. J Sci Res Rep. 2015;6(7):514-22.

212


https://orcid.org/0009-0006-3173-6530
https://orcid.org/0009-0009-0269-4169
https://orcid.org/0000-0003-1100-9396
https://orcid.org/0000-0002-4410-5168
https://orcid.org/0000-0002-4410-5168
https://orcid.org/0000-0001-5731-1932
https://orcid.org/0000-0001-5731-1932

The Journal of Phytopharmacology

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

National Institutes of Health. Public Health Service policy
on humane care and use of laboratory animals. US
Department of Health and Human Services; 1986. p.99-156.
Organization for Economic Cooperation and Development.
Guidelines for testing of chemicals (Guideline 423): Acute
oral toxicity. OECD; 2001. p.1-14.

Dash PR, Rana S, Ali MS. Investigating analgesic and
cytotoxic activities of ethanol extract of Commelina
appendiculata. J Pharmacogn Phytochem. 2015;4:53-9.
Koster R, Anderson M, De Beer EJ. Acetic acid for
analgesic screening. Fed Proc. 1959;18:412.

Khartun A, Imam MZ, Rana MS. Anti-nociceptive effect of
methanol extract of leaves of Persicaria hydropiper in mice.
BMC Complement Altern Med. 2015;15:63.

Shreedhara CS, Vaidya VP, Vagdevi HM, Latha KP,
Muralikrisna KS, Krupanidhi AM. Screening of Bauhinia
purpurea Linn. for analgesic and anti-inflammatory
activities. Indian J Pharmacol. 2009;41:75-9.

Le Bars D, Gozariu M, Cadden SW. Animal models of
nociception. Pharmacol Rev. 2001;53(4):597-652.

Hunskaar S, Fasmer OB, Hole K. Formalin test in mice: a
useful technique for evaluating mild analgesics. J Neurosci
Methods. 1985;14(1):69-76.

Rangriz E, Mousavi Z, Najafizadeh P, Asgarpanah J. Anti-
nociceptive effect of the endemic species Glaucium
vitellinum Boiss. & Buhse. Jundishapur J Nat Pharm Prod.
2016;11(1):e24829.

Tjolsen A, Berg OG, Hunskaar S, Rosland JH, Hole K. The
formalin test: an evaluation of the method. Pain. 1992;51:5-
17.

Couto VM, Vilela FC, Dias DF, Santos MH, Soncini R,
Giovani C, et al. Antinociceptive effect of extract of Emilia
sonchifolia in mice. J Ethnopharmacol. 2011;134:348-53.
Winter CA, Risley EA, Nuss GW. Carrageenan-induced
edema in the hind paw of the rat as an assay for anti-
inflammatory  drugs. Proc Soc Exp Biol Med.
1962;111(3):544-7.

Masresha B, Makonnen E, Debella A. In vivo anti-
inflammatory activities of Ocimum suave in mice. J
Ethnopharmacol. 2012;142(1):202-5.

Suleyman H, Demirezer LO, Kuruiizim A, Banoglu ZN,
Gocer F, Ozbakir G, et al. Anti-inflammatory effect of
aqueous extract from Rumex patientia L. root. J
Ethnopharmacol. 1999;65:141-8.

Mohamad AS, Akthar MN, Zakaria ZA, Perimal EK,
Khalid S, Mohd PA, et al. Anti-nociceptive activity of a
synthetic chalcone, flavokawin B, on chemical and thermal
models of nociception in mice. Eur J Pharmacol.
2010;647:103-9.

Ikeda Y, Ueno A, Naraba H, Oh-ishi S. Involvement of
vanilloid receptor VR1 and prostanoids in acid-induced
writhing responses of mice. Life Sci. 2001;69:2911-9.

Afify EA, Alkhreathy MH, Ali AS, Alfaifi HA, Khan LM.
Characterization of anti-nociceptive mechanism of khat
extract (Catha edulis) in mice. Front Neurol. 2017;8:69.
Bley KR, Hunter JC, Eglen RM, Smith JA. The role of IP
prostanoid receptors in inflammatory pain. Trends
Pharmacol Sci. 1998;19:141-7.

Adebayo HA, John-Africa LB, Agbafor AG, Omotosho OE,
Mosaku TO. Antinociceptive and anti-inflammatory
activities of extract of Anchomanes difformis in rats. Pak J
Biol Sci. 2014;27(2):265-70.

Loganayaki N, Siddhuraju P, Manian S. Antioxidant, anti-
inflammatory and antinociceptive effects of Ammannia
baccifera L. (Lythraceae), a folklore medicinal plant. J
Ethnopharmacol. 2012;140:230-3.

Alam MA, Subhan N, Abdul-Awal M, Alam MS, Sarder M,
Naharl L, et al. Anti-nociceptive and anti-inflammatory
properties of Ruellia tuberosa. Pharm Biol. 2009;47:209-14.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Randolph BC, Peters MA. Analgesic effectiveness of
ketorolac compared to meperidine in the rat formalin test.
Anesth Prog. 1997;44:11-6.

Hunskaar S, Hole K. The formalin test in mice: dissociation
between inflammatory and non-inflammatory pain. Pain.
1987;30:103-14.

Dubuisson D, Dennis SG. The formalin test: a quantitative
study of analgesic effects of morphine, meperidine and
brain stem stimulation in rats and cats. Pain. 1977;4:161-74.
Hasanein P, Parviz M, Keshavarz M, Javanmardi K. CB1
receptor activation in basolateral amygdala produces
antinociception in animal models of acute and tonic
nociception. Clin Exp Pharmacol Physiol. 2007;34(5-
6):439-49.

Hunskaar S, Berge OG, Hole K. Dissociation between
antinociceptive  and  anti-inflammatory  effects  of
acetylsalicylic acid and indomethacin in the formalin test.
Pain. 1986;25(1):125-32.

Verma PR, Joharapurkar AA, Chatpalliwar VA, Asnani A.
Antinociceptive activity of alcoholic extract of Hemidesmus
indicus R.Br. in mice. J Ethnopharmacol. 2005;102:298-
301.

Parada CA, Tambeli CH, Cunha FQ, Ferreira SH. The
major role of peripheral release of histamine and 5-
hydroxytryptamine in formalin-induced nociception.
Neuroscience. 2001;102:937-44.

Afolayan AJ, Aboyade OM, Adedapo AA, Sofidiya MO.
Anti-inflammatory and analgesic activity of methanol
extract of Malva parviflora Linn. (Malvaceae) in rats. Afr J
Biotechnol. 2010;9(8):1225-9.

Patil KR, Mahajan UB, Unger BS, Goyal SN, Belemkar S,
Surana SJ, et al. Animal models of inflammation for
screening  anti-inflammatory  drugs: implication for
discovery and development of phytopharmaceuticals. Int J
Mol Sci. 2019;20:4367.

Woldesellassie M, Eyasu M, Kelbessa U. In vivo anti-
inflammatory activities of leaf extract of Ocimum
lamifolium in mice model. J Ethnopharmacol. 2011;134:32-
6.

Thomazzi SM, Silva CB, Silveira DC, Vasconcellos CL,
Lira AF, Cambui EV, et al. Antinociceptive and anti-
inflammatory activities of Bowdichia virgilioides (sucupira).
J Ethnopharmacol. 2010;127:451-6.

Di Rosa M, Giroud JP, Willoughby DA. Studies on the
mediators of the acute inflammatory response induced in
rats in different sites by carrageenan and turpentine. J
Pathol. 1971;104:15-29.

Brooks PM, Day RO. Nonsteroidal anti-inflammatory
drugs: differences and similarities. N Engl J Med.
1991;324:1716-25.

Badole SI, Zanwar AA, Ghale AE, Goshi P, Bodhankar SL.
Analgesic and anti-inflammatory activity of alcoholic
extract of stem bark of Pongamia pinnata (L.) Pierre.
Biomed Aging Pathol. 2010;2:19-23.

Koech SC, Maoga JB, Sindani AV, Ireri MM, Mwonjoria
JK, Njagi NM, Ngugi MP. Anti-inflammatory activity of
dichloromethanolic root extract of Clutia abyssinica in
Swiss albino mice. J Pharmacogn Nat Prod. 2017;3(1).

Ireri MM, Njagi ENM, Ngugi MP. Antinociceptive effects
of methanolic extracts of Pisticia aethiopica and Warburgia
ugandensis in mice. J Pharmacogn. 2020;9(5):300-7.

Madhi J. Biosynthesis and metabolism of B-D-salicin: a
novel molecule that exerts biological activities in humans
and plants. Biotechnol Rep. 2014;4:73-9.

Benly P. Role of histamine in acute inflammation. J Pharm
Sci Res. 2015;7(6):3733-6.

Skidmore I, Whitehouse M. Biochemical properties of anti-
inflammatory drugs: inhibition of serotonin formation in
vitro and inhibition of the esterase activity of alpha-
chymotrypsin. Biochem Pharmacol. 1967;16:737-43.

213



The Journal of Phytopharmacology

HOW TO CITE THIS ARTICLE

Onwudiwe TC, Azudialu BC, Obi IM, Madubuogwu NU, Ogbuagu EO.
Evaluation of anti-nociceptive and anti-inflammatory activities of a
folklore medicinal plant (Gongronema latifolium) in rodent models. J
Phytopharmacol 2025; 14(4):208-214. doi: 10.31254/phyt0.2025.14401

Creative Commons (CC) License-
This article is an open access article distributed under the terms and conditions of the

Creative Commons Attribution (CC BY 4.0) license. This license permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited. (http://creativecommons.org/licenses/by/4.0/).

214



