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Abstract

Background: The barks of the medicinal plant, Terminalia brownii, are widely used in African folk medicine for
the management of pain. However, this ethno-medicinal allegation has not been scientifically validated. This study
was therefore designed to verify the antinociceptive potential of the methanolic bark extract of T. brownii in Wistar
rats (Rattus novegicus).

Methods: Fresh barks of T. brownii were obtained from Kitui County, Kenya with the guidance of a residential
herbalist. The study used thirty 2-3 months old male Wistar rats, weighing 140-150 g. The rats were randomly
divided into 6 groups; three control groups (normal, negative and positive) and three experimental groups (50, 100
and 150 mg/kg extract treatment). Each group had five rats. The analgesic properties of the extract were evaluated
on formalin-induced pain and diclofenac was used as the standard drug.

Results: The methanolic bark extracts of T. brownii demonstrated significant antinociceptive activity (p<0.05) by
reducing the paw licking time by between 4.62%-44.96% in the early phase and 35.77%-58.89% in the late phase.
Diclofenac reduced the paw licking time by 44.79% in the early phase and 55.33% in the late phase.

Conclusion: Our study results strongly support the antinociceptive activity of the barks of T. brownii and
rationalize the traditional use of the barks in management of pain.

Keywords: Antinociceptive; Methanolic bark extract; Terminalia
brownii; Wistar rats

Introduction
Pain is an unpleasant sensory affliction and emotional experience

usually associated with actual or potential tissue damage, or described
in terms of such damage [1]. Pain ranges from mild irritation, through
sensations of pricking and itching to unbearable sensations like
throbbing and stabbing [2]. In response to external noxious stimuli
such as chemical, mechanical, electrical and thermal stimuli, the
nervous system triggers behavioral responses that help in protection or
avoidance of tissue damage [3]. Pain therefore represents the principal
symptom for the diagnosis of numerous disease conditions and is
extensively accepted as one of the significant determinants of quality of
life [4]. Non-steroidal anti-inflammatory drugs like piroxicam,
diclofenac, meloxicam, ibuprofen, ketoprofen, indomethacin, among
others are the conventional drugs commonly prescribed for the
management of pain [5]. However, long term use of these drugs is
unsatisfactory in terms of efficacy, tolerability, toxicity and
affordability [4,6]. Opoids like morphine, fentanyl, nalorphine, and
hydromorphone are also used for the management of pain [7]. Opoids
bind to and modulate the descending and ascending pathways related
to pain [8].

However, Opoids have been reported to cause adverse side effects
like respiratory depression, constipation, sexual dysfunction, nausea
and muscle rigidity [7]. Search for alternative remedies for pain is
therefore inevitable due to the limitations associated with the
conventional analgesics. Medicinal plants derivatives have been
suggested to be better alternatives since they are more effective, more
affordable, associated with fewer side effects and readily available
[9,10]. Terminalia brownii (Combretaceae) is an important medicinal
plant that is widely used in African traditional medicine [11]. It is
found in Eastern and Central Africa; Kenya, Tanzania, Sudan, Ethiopia
and Democratic Republic of Congo [12]. Terminalia brownii is used as
a folklore remedy for back and rheumatic pains, tooth-ache, tonsillitis,
cough, typhoid and snake bites [13-16]. As part of our interest in
search for pharmacological effect of natural products for the
management of pain and because T. brownii is widely used a pain
remedy, this work focused to confirm the popular use of this plant by
assessing the antinociceptive effects of its methanolic bark extract in
animal models.
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Materials and Methods

Collection and preparation of plant materials
Fresh barks of T. brownii were obtained from Kitui County, Kenya

with the guidance of a residential herbalist. The bark samples were
identified and authenticated at the East African Herbarium. The study
was conducted for one month at the Kenyatta University’s
Biochemistry and Biotechnology laboratory. The samples were cleaned
using running tap water, cleaved into small pieces and shade dried
until completely dry at room temperatures. An electric mill was used
to grind the dry samples into fine consistent powder. The powdered
materials were kept at room temperature away from direct sunlight in
closed dry paper bags until use.

Extraction
The powder was macerated with 100% methanol for 2 days at room

temperature. After filtration, the extract was concentrated using a
rotary evaporator (Buchi rotary evaporator, Sigma Aldrich,
Switzerland), before storing the crude extract in airtight containers at
4°C.

Experimental animals
Wistar rats (2-3 months old) weighing 140-180 g were used in this

study [17]. The animals were housed under a controlled temperature
(25 ± 2°C) on a 12 h light/12 h dark photoperiod cycle and allowed to
acclimate for 7 days. The rats were fed on standard rodent pellets and
provided with water ad libitum. We conducted the present study in
accordance with the international rules accepted for the care and use of
experimental animals in laboratories [18] and the guidelines provided
by our Institution’s Ethics Committee. A research permit (No.
NACOSTI/P/16/48885/11446) was also obtained from the National
Commission for Science, Technology and Innovation.

Determination of the antinociceptive activity
To investigate the possible antinociceptive properties of methanolic

bark extracts of T. brownii, formalin-induced pain was used according
to the method described by [19] with some modifications. The
antinociceptive activity of the extract was compared to diclofenac
(Bhumi Pharmaceuticals, Gujarat, India), the reference drug. The
experimental rats were partitioned into 6 groups of 5 rats each and the
treatments’ summary is as presented in (Table 1).

Group Status Treatment

I Normal control None

II Negative control Formalin+DMSO

III Positive control Formalin+15 mg/kg diclofenac+DMSO

IV Experimental group A Formalin+50 mg/kg extract+DMSO

V Experimental group B Formalin+100 mg/kg extract+DMSO

VI Experimental group C Formalin+150 mg/kg extract+DMSO

DMSO=10%; Formalin=2.5%

Table 1: Treatment procedure used for evaluation of the anti-
nociceptive activities of methanolic bark extracts of T. brownii in
Wistar rats.

To induce nociceptive effect, 0.1 ml of 2.5% formalin was
administered subcutaneously into the sub plantar region of the left
hind paw leading to nociceptive behaviors of biting, licking and lifting
[20].

Formalin (Shijiazhuang Xinlongwei Chemical Co., Ltd., Hebei,
China) was administered thirty minutes after the various treatments
were given. One rat at a time was placed in a transparent glass cage to
allow proper observation of the nociceptive behaviors. The time that
the rats spent licking and biting the injected paw was scored in two
distinct phases. The early phase was scored for the first five minutes
after formalin injection and the late phase was scored 15-30 minutes
after formalin injection.

The following formula was then used to calculate percentage
inhibition of paw licking;

[(C-T)/C] *100

Where;

C- The vehicle treated control group value for each phase

T - The treated group value for each phase

Data analysis
All data obtained was analyzed using ANOVA with Minitab

statistical computer software v.17 (Minitab Inc., Pennsylvania, U.S.A).
Means were separated using Tukey’s Honest Significant Difference test
at a confidence level of 95% (p ≤ 0.05).

Results
The administration of the methanolic bark extract of T. brownii

reduced the formalin-induced pain in both early and late phases and
this was indicated by the reduction in paw licking time (Table 2). In
the early phase, treatment with the extract at the dose levels; 50, 100
and 150 mg/kg bw exhibited a dose dependent trend and reduced paw
licking time by 4.62%, 23.59% and 44.96% respectively (Table 2).

In addition, the reference drug (diclofenac) reduced the paw licking
time by 44.79%. The antinociceptive effects extract at the dose levels of
50, 100 and 150mg/kg bw were significantly different amongst each
other (p<0.05, Table 2). At the dose level of 150 mg/kg bw, the extract
was comparable to the standard control drug (p>0.05, Table 2).

The extract at the dose levels of 100 and 150 mg/kg bw was
significantly different from the negative and normal control groups
(p˂0.05, Table 2). In this phase, the extract at the dose level of
150mg/kg bw manifested the maximum antinociceptive activity.

In the late phase, the methanolic bark extracts of T. brownii
exhibited a dose dependent response on the formalin-induced pain.
The standard drug and the extract at the dose levels of 50, 100 and 150
mg/kg bw reduced the paw licking time by 55.33%, 35.77%, 49.79%
and 58.89 respectively (Table 2).

The antinociceptive effect of the extract at the dose levels of 100 and
150mg/kg was not significantly different (p>0.05, Table 2). However,
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the antinociceptive activity of the extract at the dose levels of 100 and
150 mg/kg bw was significantly different from the antinociceptive
activity of the extract at the dose level of 50 mg/kg (p˂0.05, Table 2).

The antinociceptive activity of the extract at dose levels 100 and 150
mg/kg bw was comparable to that of the reference drug, diclofenac

(p>0.05, Table 2). The extract at the three dose levels was significantly
different from the negative and normal control groups (p˂0.05, Table
2). In this phase, the extract at the dose level of 150 mg/kg bw
manifested maximal antinociceptive activity.

Group Treatment Paw Licking Time After Treatment (Sec)

Early Phase Late Phase

Normal control None 0.00 ± 0.00d

(100.00%)

0.00 ± 0.00d

(100.00%)

Negative control Formalin+DMSO 117.00 ± 4.11a

(00.00%)

191.20 ± 4.80a

(00.00%)

Positive control Formalin+diclofenac+DMSO 64.60 ± 2.29c

(44.79%)

85.40 ± 3.78c

(55.33%)

Experimental Group A Formalin+50 mg/kg bw+DMSO 111.60 ± 4.34a

(4.62%)

122.80 ± 4.89b

(35.77%)

Experimental Group B Formalin+100 mg/kg bw+DMSO 89.40 ± 4.43b

(23.59%)

96.00 ± 5.44c

(49.79%)

Experimental Group C Formalin+150 mg/kg bw+DMSO 64.40 ± 5.95c

(44.96%)

78.60 ± 7.11c

(58.89%)

Values were expressed as Mean ± SEM for the five rats per group. Statistical comparisons were made within a column and values with the same superscript were not
significantly different by ANOVA followed by Tukey’s post hoc test (p˃0.05). Values in brackets indicate percentage paw licking inhibition.

Table 2: Anti-nociceptive activity of the methanolic bark extracts of T. brownii in Wistar rats.

Discussion
The antinociceptive activity of the methanolic bark extract of T.

brownii was evaluated on formalin-induced pain in the left hind paw
of male Wistar rats. Acute thermal assays like the hot plate, tail flick
and Hargreave’s tests are other models that have been used to screen
for the antinociceptive activities of various agents [21]. Acetic acid can
also be used to induce pain [22]. However, the formalin assay was
chosen over other models because it has the potential to mimic human
clinical pain conditions [23] with the freely moving unrestrained
animals allowing for the observation of spontaneous pain-related
responses [24]. Formalin produces a response in two distinct phases
and this allows researchers to model both acute and chronic pain using
a single noxious chemical.

Formalin evoked a biphasic pain response; phase I known as
neurogenic pain and phase II also known as inflammatory pain [22].
The first phase starts from 0-10 minutes after formalin injection [25]
and mediators such as amino acids and kinins [22] are released. This
phase results when the primary afferent sensory neurons are directly
activated [24] and therefore, drugs that act mainly on the central
nervous system, can inhibit neurogenic pain [25]. The second phase
starts from 20-30 minutes after formalin injection leading to the
release of inflammatory mediators like bradykinin, histamine,
prostaglandins, ILs and TNF-α [25]. This phase reflects both the
peripheral input and sensitization of the spinal cord sensitization [22]
and it’s sensitive to peripherally-acting drugs like NSAIDs and
corticosteroids [25].

In the present study, 2.5% formalin was injected into the left hind
paw of the experimental animals. This concentration of formalin was
chosen because it evokes a maximum response and according to [26],
higher concentrations of formalin may lead to other behavioral
responses that may interfere with the primary antinociceptive
behavior. Under normal physiological conditions, rats tend to lick their
forepaws [27] and so as to show that the paw licking was entirely due
to formalin, the hind paw was chosen.

The methanolic bark extracts of T. brownii demonstrated a
significant antinociceptive activity by reducing the paw licking time in
both phases. These results showed that the extract was able to inhibit
the activation of the primary afferent sensory neurons and the release
of inflammatory pain mediators. It can therefore be suggested that the
methanolic bark extracts of T. brownii contain centrally and
peripherally acting analgesic phytochemicals. These results are similar
with the results of previous studies that have evaluated and revealed
the antinociceptive activities of other medicinal plants like the studies
by [28-30].

The dose levels of the extract used in this study were 50, 100 and 150
mg/kg bw and were in a similar dose range used by [27,31,32]. The
three dose levels of the methanolic bark extracts of T. brownii
produced a dose-dependent response to the formalin-induced pain
and this kind of response was also obtained by [33]. In the present
study it was observed that the extract at the lower dose levels of 50 and
100 mg/kg bw was not as effective as the higher dose level of the
extract, 150 mg/kg bw. This could be explained by the fast metabolism
and clearance of the effective principle(s) that was/were in a low
concentration in these lower dose levels of the extract [34]. It can also
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be suggested that at the dose level of 150 mg/kg bw, the extract
demonstrated the highest antinociceptive activity due to the presence
of a sufficient concentration of the effective principle(s) in the extract.

The phytochemical composition of T. brownii has been widely
studied and various phytochemical constituents have been affirmed to
exist in this medicinal plant. They include saponins, polyphenols,
flavanoids, phytosterols, tannins, coumarins, alkaloids, terpenoids,
phenols, and steroids [35-37]. Several compounds have also been
identified in various extracts of T. brownii including; betulinic acid, β-
sitosterol, arjungenin, stigmasterol, monogynol A [38], seven ellagic
acid derivatives, 3-O-β-D-glucopyranosyl-β-sitosterol and an
oleanane-type triterpenoid [9].

The antinociceptive properties of some of these secondary
metabolites have been revealed. Flavonoids exhibit antinociceptive
activity [39]. Flavonoids inhibit the activity of the enzyme endo-
peroxidase (prostaglandin synthetase) leading to a reduction of the
synthesis and release of prostaglandins, a pain mediator [33].
Prostaglandins are involved in pain perception; therefore, agents that
inhibit their synthesis are possible remedies for pain. Several studies
have also revealed that alkaloids, saponins and terpenoids do possess
antinociceptive properties [34,40-42]

The present study therefore suggests that the antinociceptive effect
of the methanolic bark extracts of T. brownii could be due to the
activity flavonoids, alkaloids, terpenoids and saponins that have been
confirmed to be present in this medicinal plant. One limitation of this
study is that biochemical tests were not conducted to determine the
effects of the methanolic bark extract of T. brownii on internal organs
like the liver and the kidney. However, we recommend this as an area
of further research.

Conclusion
Our study showed a significant dose-dependent antinociceptive

activity of the methanolic bark extracts of T. brownii in both early and
late phases. The antinociceptive activity of this extract is probably
associated with the presence of phytochemical secondary metabolites
that were able to inhibit the activation of the primary afferent sensory
neurons and the release of inflammatory pain mediators. The extract’s
antinociceptive effect was comparable to that of diclofenac, reference
drug. In addition, the antinociceptive effect of the extract was
maximum at the dose level of 150 mg/kg bw in both the early and late
phases. The methanolic bark extracts of T. brownii can therefore be
used to develop new formulations against pain as alternative
medication to the conventional drugs used to manage pain. Our study
therefore provides a scientific confirmation on the ethno medicinal
claim of the use of T. brownii barks as a pain remedy.

Acknowledgement
We acknowledge the Department of Biochemistry and

Biotechnology, School of Pure and Applied Sciences, Kenyatta
University, Nairobi, Kenya, for allowing us to conduct this study in
their facilities.

References
1. Bannerman PG, Mirsky R, Jessen KR, Timpl R, Duance VC (1986) Light

microscopic immunolocalization of laminin, type IV collagen,nidogen,
heparan sulfate proteoglycan and fibronectinin the enteric nervous
system of rat and guinea pig. J Neurocytol 5: 432-443.

2. Watson T (2008) Electrotherapy: evidence-based practice. (12th edn.)
Elsevier Health Sciences.

3. Patel NB (2010) Physiology of pain. Guide to pain management in low-
resource settings.

4. Cruz MP, Andrade CM, Silva KO, de Souza EP, Yatsuda R, et al. (2016)
Antinoceptive and Anti-inflammatory Activities of the Ethanolic Extract,
Fractions and Flavones Isolated from Mimosa tenuiflora (Willd.) Poir
(Leguminosae). PloS one 11: e0150839.

5. Modi C, Mody S, Patel G, Dudhatra G, Avinash K, et al. (2012)
Toxicopathological Overview of Analgestic and Anti-inflammatory
Drugs in Animals. Journal of Applied Phamaceutical Science 2: 149-157.

6. Amaral MIG, Silva MR, Aquino-Neto PF, Teixeira-Neto BA, Moura CT, et
al. (2007) Biologica and Pharmaceutical Bulletin 30: 12-17.

7. Trescot AM, Helm S, Hansen H, Benyamin R, Glaser SE, et al. (2008)
Opioids in the management of chronic non-cancer pain: an update of
American Society of the Interventional Pain Physicians’(ASIPP)
Guidelines. Pain physician 11: S5-S62.

8. Trescot AM, Datta S, Lee M, Hansen H (2008) Opioid pharmacology.
Pain Physician 11: S1333-S1354.

9. Robinon MR, Zhang X (2011) The World Medicine Situation (Traditional
Medicines: Global Situation, Issues and Challenges). Geneva, World
Health Organization, Geneva, Switzerland.

10. Bordgers R, Nascimento MVM, de Carvalho AAV, Valadares MC, de
Paula JR, et al. (2013) Antinociceptive and anti-inflammatory activities of
the ethanolic extract from synadenium umbellatum pax. (Euphorbiaceae)
leaves and its fractions. Evidence-based Complementary and Alternative
Medicine ID: 715650.

11. Machumi F, Midiwo JO, Jacob MR, Khan SI, Tekwani BL, et al. (2013)
Phytochemical, antimicrobial and antiplasmodial investigations of
Terminalia brownii. Natural Product Communications 8: 761-764.

12. Mbwambo ZH, Moshi MJ, Masimba PJ, Kapingu MC, Nondo RS (2007)
Antimicrobial activity and brine shrimp toxicity of extracts of Terminalia
brownii roots and stem. BMC complementary and Alternative Medicine
7: 1-5.

13. Khalid HS, El-Kamali HH, Elmanan AA (2007) Trade of Sudanese
natural medicinals and their role in human and wildlife health
care. Cropwatch Newsletter 10: 1-15.

14. Njagi EN, Wanjau RN, Ngari FW, Gikonyo NK (2014) Herbal materials
used in management of oral conditions in Nairobi, Kenya 8: 36-42.

15. Salih E, Fyhrquist P, Hiltunen R, Vuorela H (2014) Antimycobacterial
effects of African medicinal plants Terminalia brownii and Terminalia
laxiflora. Planta Medica 80: 122.

16. Kidane B, van Andel T, van der Maesen LJG, Asfaw Z (2014) Use and
management of traditional medicinal plants by Maale and Ari ethnic
communities in southern Ethiopia. Journal of ethnobiology and
ethnomedicine 10: 1.

17. Khan H, Saeed M, Gilani AH, Muhammad N, Haq IU, et al. (2013)
Antipyretic and anticonvulsant activity of Polygonatum verticillatum:
comparison of rhizomes and aerial parts. Phytotherapy Research 27:
468-471.

18. Wolfensohn S, Lloyd M (1998) Handbook of laboratory animal
management and Welfare. (2nd edn). Blackwell science Ltd, Oxford UK:
169-216.

19. Hunskaar S, Hole K (1987) The formalin test in mice: dissociation
between inflammatory and non-inflammatory pain. Journal of Pain 30:
103-114.

20. Tjolsen AB, Hunskaar OG, Rosland SJ, Hole K (1992a) The formalin test:
an evaluation of the method. Journal of Pain 51: 5-17.

21. Allen J, Yaksh T (2004) Assessment of Acute Thermal Nociception in
Laboratory Animals. Pain Research: Methods and Protocols 99: 11-23.

22. Spindola HM, Vendramini-Costa DB, Rodrigues MT, Foglio MA, Pilli
RA, et al. (2012) The antinociceptive activity of harmicine on chemical-
induced neurogenic and inflammatory pain models in mice.
Pharmacology Biochemistry and Behavior 102: 133-138.

Citation: Mbiri WJ, Kasili S, Kisangau DP, Musila NM, Piero NM, et al. (2016) Antinociceptive Properties of Methanolic Bark Extracts of
Terminalia brownii in Wistar Rats. J Pain Relief 5: 261. doi:10.4172/2167-0846.1000261

Page 4 of 5

J Pain Relief, an open access journal
ISSN:2167-0846

Volume 5 • Issue 5 • 1000261

http://dx.doi.org/10.1007/BF01625191
http://dx.doi.org/10.1007/BF01625191
http://dx.doi.org/10.1007/BF01625191
http://dx.doi.org/10.1007/BF01625191
https://elsevier.ca/product.jsp?isbn=9780443101793
https://elsevier.ca/product.jsp?isbn=9780443101793
http://dx.doi.org/10.1371/journal.pone.0150839
http://dx.doi.org/10.1371/journal.pone.0150839
http://dx.doi.org/10.1371/journal.pone.0150839
http://dx.doi.org/10.1371/journal.pone.0150839
http://connection.ebscohost.com/c/articles/75374151/toxicopathological-overview-analgesic-anti-inflammatory-drugs-animals
http://connection.ebscohost.com/c/articles/75374151/toxicopathological-overview-analgesic-anti-inflammatory-drugs-animals
http://connection.ebscohost.com/c/articles/75374151/toxicopathological-overview-analgesic-anti-inflammatory-drugs-animals
http://www.painphysicianjournal.com/linkout?issn=1533-3159&vol=11&page=S133
http://www.painphysicianjournal.com/linkout?issn=1533-3159&vol=11&page=S133
http://digicollection.org/hss/en/m/abstract/Js18063en/
http://digicollection.org/hss/en/m/abstract/Js18063en/
http://digicollection.org/hss/en/m/abstract/Js18063en/
http://dx.doi.org/10.1155/2013/715650
http://dx.doi.org/10.1155/2013/715650
http://dx.doi.org/10.1155/2013/715650
http://dx.doi.org/10.1155/2013/715650
http://dx.doi.org/10.1155/2013/715650
https://www.researchgate.net/publication/270288754_Phytochemical_Antimicrobial_and_Antiplasmodial_Investigations_of_Terminalia_brownii
https://www.researchgate.net/publication/270288754_Phytochemical_Antimicrobial_and_Antiplasmodial_Investigations_of_Terminalia_brownii
https://www.researchgate.net/publication/270288754_Phytochemical_Antimicrobial_and_Antiplasmodial_Investigations_of_Terminalia_brownii
http://dx.doi.org/10.1186/1472-6882-7-9
http://dx.doi.org/10.1186/1472-6882-7-9
http://dx.doi.org/10.1186/1472-6882-7-9
http://dx.doi.org/10.1186/1472-6882-7-9
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.552.7767&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.552.7767&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.552.7767&rep=rep1&type=pdf
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=09737316&AN=98251105&h=mFrJ96IWm0RWYuBx%2fHws281CwqpfnNmTocTA3J5vG5%2fpjYpVflSvrhl2b9l%2fboX9wikuTXIHJCbdvMZrmZ6ceg%3d%3d&crl=f&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d09737316%26AN%3d98251105
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=09737316&AN=98251105&h=mFrJ96IWm0RWYuBx%2fHws281CwqpfnNmTocTA3J5vG5%2fpjYpVflSvrhl2b9l%2fboX9wikuTXIHJCbdvMZrmZ6ceg%3d%3d&crl=f&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d09737316%26AN%3d98251105
http://dx.doi.org/10.1055/s-0034-1394779%5d
http://dx.doi.org/10.1055/s-0034-1394779%5d
http://dx.doi.org/10.1055/s-0034-1394779%5d
http://dx.doi.org/10.1186/1746-4269-10-46
http://dx.doi.org/10.1186/1746-4269-10-46
http://dx.doi.org/10.1186/1746-4269-10-46
http://dx.doi.org/10.1186/1746-4269-10-46
http://dx.doi.org/10.1002/ptr.4721
http://dx.doi.org/10.1002/ptr.4721
http://dx.doi.org/10.1002/ptr.4721
http://dx.doi.org/10.1002/ptr.4721
http://dx.doi.org/10.1016/0304-3959(87)90088-1
http://dx.doi.org/10.1016/0304-3959(87)90088-1
http://dx.doi.org/10.1016/0304-3959(87)90088-1
http://dx.doi.org/10.1016/0304-3959(92)90003-T
http://dx.doi.org/10.1016/0304-3959(92)90003-T
http://dx.doi.org/10.1385/1-59259-770-X:011
http://dx.doi.org/10.1385/1-59259-770-X:011
http://dx.doi.org/10.1016/j.pbb.2012.03.030
http://dx.doi.org/10.1016/j.pbb.2012.03.030
http://dx.doi.org/10.1016/j.pbb.2012.03.030
http://dx.doi.org/10.1016/j.pbb.2012.03.030


23. Ibironke G, Ajiboye K (2007) Studies on the Anti-inflammatory and
Analgesic Properties of Chenopodium Ambrosiodes Leaf Extracts in
Rats. International Journal of Pharmacology 3: 111-115.

24. McNamara CR, Mandel-Brehm J, Bautista DM, Siemens J, Deranian K, et
al. (2007) TRPA1 mediates formalin-induced pain. Proceedings of the
National Academy of Sciences 104: 13525-13530.

25. Hassani FV, Rezaee R, Sazegara H, Hashemzaei M, Shirani K, et al. (2015)
Effects of silymarin on neuropathic pain and formalin-induced
nociception in mice. Iran J Basic Med Sci. 18: 715-720.

26. Clavelou P, Dallel R, Orliaguet T, Woda A, Raboisson P (1995) The
orofacial formalin test in rats: effects of different formalin concentrations.
Pain 62: 295-301.

27. Mwangi BM, Gitahi SM, Njagi JM, Mworia JK, Aliyu U, et al. (2015) Anti-
inflammatory Properties of Dichloromethane: Methanolic Leaf Extracts
of Caesalpinia volkensii and Maytenus Obscura in Animal Models. J Pain
Relief 4: 191.

28. Silva JC, Araújo CS, de Lima-Saraiva SR, de Oliveira-Junior RG, Diniz
TC, et al. (2015) Antinociceptive and anti-inflammatory activities of the
ethanolic extract of Annona vepretorum Mart.(Annonaceae) in rodents.
BMC complementary and alternative medicine 15: 197-206.

29. Mothana R, Alsaid M, Khaled JM, Alharbi NS, Alatar A, et al. (2016)
Assessment of antinociceptive, antipyretic and antimicrobial activity of
Piper cubeba L. essential oil in animal models. Pak J Pharm Sci. 29:
671-677.

30. Safari VZ, Kamau JK, Nthiga PM, Ngugi MP, Orinda G, et al. (2016a)
Antipyretic, Antiinflammatory and Antinociceptive Activities of Aqueous
Bark Extract of Acacia Nilotica (L) Delile in Albino Mice. Pain Manage
Med 2: 1-7.

31. Safari VZ, Ngugi MP, Orinda G, Njagi EM (2016 b) Anti-pyretic, Anti-
inflammatory and Analgesic Activities of Aqueous Leaf Extract of Urtica
Dioica (L) in Albino Mice. Medicinal & Aromatic Plants 2: 50-57.

32. Ishola IO, Agbaje EO, Adeyemi OO, Rakesh S (2014) Analgesic and anti-
inflammatory effects of the methanol root extracts of some selected
Nigerian medicinal plants. Journal of Pharmaceutical Biology 52:
1208-1216.

33. Chatterjee A, Sen B, Das S, Chatterjee TK (2015) Anti-inflammatory and
analgesic activity of methanolic xtract of medicinal plant Rhodiola rosea
rhizomes. International Journal of Pharmacolology Resesearch and
Review 4: 1-8.

34. Maina GS, Kelvin JK, Maina MB, Muriithi NJ, Kiambi MJ, et al. (2015)
Antinociceptive properties of dichloromethane: methanolic leaf and root
bark extracts of Carissa edulis in rats. JPHYTO 4: 106-112.

35. Kareru PG, Keriko JM, Gachanja AN, Kenji GM (2008) Direct Detection
of Triterpenoid Saponins in Medicinal Plants. Afr J Tradit Complement
Altern Med 5: 56-60.

36. Periasamy P, Alemayehu Y, Tarekegn W, Sintayehu B, Gebrelibanos M, et
al. (2015) Evaluation of in Vivo Central Analgesic Activity and
Prelimnary Phytochemical Screening of Methanolic Extract of Terminalia
brownii Leaves. IJPBS 5: 49-53.

37. Mbiri JW, Kasili S, Patrick K, Mbinda W, Piero NM (2016) Anti-
inflammatory properties of methanolic bark extracts of Terminalia
brownii in Wistar albino rats. International Journal of Current
Pharmaceutical Research 8: 3.

38. Opiyo S, Manguro L, Owuor P, Ochieng C, Ateka E, et al. (2011)
Antimicrobial compounds from Terminalia brownii against sweet potato
pathogens. The Natural Products Journal 1: 116-120.

39. Hossinzadeh HM, Ramezani M, Fedishei M, Mahmoudi (2002) Anti-
nociceptive, anti- inflammatory and acute toxicity effects of Zzhumeria
majdae extracts in mice and rats. Phytomedicine 9: 135-41.

40. Kaleem W, Muhammad N, Qayum M, Khan H, Khan A, et al. (2013)
Antinociceptive activity of cyclopeptide alkaloids isolated from Ziziphus
oxyphylla Edgew (Rhamnaceae). Fitoterapia 91: 154-158.

41. Hassan HS, Sule MI, Musa MA, Emmanuel AA, Ibrahim, et al. (2010)
Analgesic and anti-inflammatory activities of the saponins extract of
Carissa edulis root in rodents. IJBCS 4: 1310-1317.

42. Chindo B, Anuka J, Isaac E, Ahmadu A, Tarfa F, et al. (2010) Saponins are
involved in the analgesic and anti-inflammatory properties of Ficus
platyphylla stem bark. IJBCS 4: 415-423.

 

Citation: Mbiri WJ, Kasili S, Kisangau DP, Musila NM, Piero NM, et al. (2016) Antinociceptive Properties of Methanolic Bark Extracts of
Terminalia brownii in Wistar Rats. J Pain Relief 5: 261. doi:10.4172/2167-0846.1000261

Page 5 of 5

J Pain Relief, an open access journal
ISSN:2167-0846

Volume 5 • Issue 5 • 1000261

http://dx.doi.org/10.3923/ijp.2007.111.115
http://dx.doi.org/10.3923/ijp.2007.111.115
http://dx.doi.org/10.3923/ijp.2007.111.115
http://dx.doi.org/10.1073/pnas.0705924104
http://dx.doi.org/10.1073/pnas.0705924104
http://dx.doi.org/10.1073/pnas.0705924104
http://dx.doi.org/10.4172/2167-0846.1000191
http://dx.doi.org/10.4172/2167-0846.1000191
http://dx.doi.org/10.4172/2167-0846.1000191
http://dx.doi.org/10.4172/2167-0846.1000191
http://dx.doi.org/10.1186/s12906-015-0716-2
http://dx.doi.org/10.1186/s12906-015-0716-2
http://dx.doi.org/10.1186/s12906-015-0716-2
http://dx.doi.org/10.1186/s12906-015-0716-2
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=1011601X&AN=114859788&h=OX0JvnlYIwsl6JqQXoTW4zhx8pkXg8ahggT%2ffqEQnEyH5oDw1KscYtib1hR4Fs0t7%2fn26vuR12esaGuxN5tiww%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d1011601X%26AN%3d114859788
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=1011601X&AN=114859788&h=OX0JvnlYIwsl6JqQXoTW4zhx8pkXg8ahggT%2ffqEQnEyH5oDw1KscYtib1hR4Fs0t7%2fn26vuR12esaGuxN5tiww%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d1011601X%26AN%3d114859788
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=1011601X&AN=114859788&h=OX0JvnlYIwsl6JqQXoTW4zhx8pkXg8ahggT%2ffqEQnEyH5oDw1KscYtib1hR4Fs0t7%2fn26vuR12esaGuxN5tiww%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d1011601X%26AN%3d114859788
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=1011601X&AN=114859788&h=OX0JvnlYIwsl6JqQXoTW4zhx8pkXg8ahggT%2ffqEQnEyH5oDw1KscYtib1hR4Fs0t7%2fn26vuR12esaGuxN5tiww%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d1011601X%26AN%3d114859788
http://dx.doi.org/10.4172/jpmme.1000113
http://dx.doi.org/10.4172/jpmme.1000113
http://dx.doi.org/10.4172/jpmme.1000113
http://dx.doi.org/10.4172/jpmme.1000113
http://dx.doi.org/10.4172/2167-0412.1000237
http://dx.doi.org/10.4172/2167-0412.1000237
http://dx.doi.org/10.4172/2167-0412.1000237
http://dx.doi.org/10.3109/13880209.2014.880487
http://dx.doi.org/10.3109/13880209.2014.880487
http://dx.doi.org/10.3109/13880209.2014.880487
http://dx.doi.org/10.3109/13880209.2014.880487
http://www.rroij.com/open-access/antiinflammatory-and-analgesic-activity-of-methanolic-extract-of-medicinal-plant-rhodiola-rosea-l-rhizomes.pdf
http://www.rroij.com/open-access/antiinflammatory-and-analgesic-activity-of-methanolic-extract-of-medicinal-plant-rhodiola-rosea-l-rhizomes.pdf
http://www.rroij.com/open-access/antiinflammatory-and-analgesic-activity-of-methanolic-extract-of-medicinal-plant-rhodiola-rosea-l-rhizomes.pdf
http://www.rroij.com/open-access/antiinflammatory-and-analgesic-activity-of-methanolic-extract-of-medicinal-plant-rhodiola-rosea-l-rhizomes.pdf
http://www.phytopharmajournal.com/Vol4_Issue2_09.pdf
http://www.phytopharmajournal.com/Vol4_Issue2_09.pdf
http://www.phytopharmajournal.com/Vol4_Issue2_09.pdf
http://dx.doi.org/10.4314/ajtcam.v5i1.325
http://dx.doi.org/10.4314/ajtcam.v5i1.325
http://dx.doi.org/10.4314/ajtcam.v5i1.325
http://ijpbs.com/ijpbsadmin/upload/ijpbs_56e18524899a7.pdf
http://ijpbs.com/ijpbsadmin/upload/ijpbs_56e18524899a7.pdf
http://ijpbs.com/ijpbsadmin/upload/ijpbs_56e18524899a7.pdf
http://ijpbs.com/ijpbsadmin/upload/ijpbs_56e18524899a7.pdf
http://dx.doi.org/10.2174/2210316311101020116
http://dx.doi.org/10.2174/2210316311101020116
http://dx.doi.org/10.2174/2210316311101020116
http://dx.doi.org/10.1078/0944-7113-00097
http://dx.doi.org/10.1078/0944-7113-00097
http://dx.doi.org/10.1078/0944-7113-00097
http://dx.doi.org/10.1016/j.fitote.2013.08.024
http://dx.doi.org/10.1016/j.fitote.2013.08.024
http://dx.doi.org/10.1016/j.fitote.2013.08.024
http://dx.doi.org/10.4314/ijbcs.v4i4.63065
http://dx.doi.org/10.4314/ijbcs.v4i4.63065
http://dx.doi.org/10.4314/ijbcs.v4i4.63065
http://dx.doi.org/10.4314/ijbcs.v4i2.58140
http://dx.doi.org/10.4314/ijbcs.v4i2.58140
http://dx.doi.org/10.4314/ijbcs.v4i2.58140

	Contents
	Antinociceptive Properties of Methanolic Bark Extracts of Terminalia brownii in Wistar Rats
	Abstract
	Keywords:
	Introduction
	Materials and Methods
	Collection and preparation of plant materials
	Extraction
	Experimental animals
	Determination of the antinociceptive activity
	Data analysis

	Results
	Discussion
	Conclusion
	Acknowledgement
	References


