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ANALGESIC EFFECTS OF Harungana madagascariensis STEM BARK EXTRACT
USING FOUR EXPERIMENTAL MODELS OF NOCICEPTION.
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ABSTRACT
The analgesic effects of Harungana madagascariensis stem-bark ethanolic extract (HME) in mice and rats were
studied. The analgesic effects of the extract (HME, 20, 40, 80 mg/kg s.c.) were evaluated by mechanically
induced pain through analgesiometer, tail immersion test, hot-plate, and acetic acid-induced analgesic test
methods. HME, significantly and dose-dependently produced analgesic effects against thermally- and
chemically-induced nociceptive pain in mice, without any effect in mechanically-induced pain through
analgesiometer. The opioid antagonist naloxone (2 mg/kg s.c) and acetylsalicylic (100 mg/kg s.c) blocked and
potentiated the analgesic effect of Harungana extract respectively in various degrees. Our results also tend to
suggest that HME possesses centrally- and peripherally-mediated analgesic properties. Although the precise
mechanisms of the analgesic actions of HME is established in this study, the findings of this animal study appear
to suggest that HME possesses analgesic properties by enhancing Opioidergic neurotransmission and inhibiting
COX pathways. These findings, therefore, lend pharmacological credence to the suggested folkloric,
ethnomedical uses of the plant as a natural supplementary remedy for the control of pain, as well as for the
treatment or management of inflammatory-painful conditions.
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INTRODUCTION
In Africa and the other parts of the world, the
extensive use of natural plants as primary health
remedies due to their pharmacological properties,
is rising (Conco, 1991). In recent years, developing
countries seek refuge from natural products
extracted from plants, to produce more effective
remedies that are affordable by the population
especially in infections, inflammation and pain
disorders (Farnsworth, 1994). In our laboratory,
intensive work has been done in this area of
ethnopharmacology (Iwalewa et al., 2003,
Omisore et al., 2004, Fadeyi et al., 2004, Okorie et
al., 2006, Iwalewa et al., 2006, Idowu et al., 2006).
However, Harungana madagascariensis Lam. ex Poir,
is a very popular and special plant native to Africa
and Madagascar (Iwu, 1994). This ornamental
garden tree is distributed throughout Africa, from
southern Africa to west and east of Africa.
Different parts of the plant (leaves, stem bark,
roots) are known to possess biological properties,
mainly antiprotozoan, antibacterial, antifungal,
and antiviral. Other medicinal uses include its use
as an abortifacient, to treat anemia, asthma,
tuberculosis, fever, angina, diarrhea, dysentery,

syphilis, gonorrhea, malaria, parasitic skin
diseases and wounds, that may lead to chronic
inflammatory pains (Tona, et al., 1998; EMEA,
1999; Lukwa, et al., 2001; Erah, et al., 2003.;
Kamanzi Atindehou et al., 2004). Phytochemical
studies of this plant have shown that it contains
components known for their activities which
include anthracenic derivatives, flavonoids,
alkaloids, saponins, glycosides, and tannins
(Iinuma et al., 1995; Olagunju et al., 2000; Okoli et
al., 2002; Capasso et al., 2003) The overall
objective of the study is to investigate the
analgesic activity of Harungana madagascariensis
using tail immersion test, hot plate test and acetic
acid induced writhing test in mice and
mechanically-induced pain through
analgesiometer in rats. The study was prompted
by the claim that decoctions and infusions of H.
madagascariensis plant materials (leaves, stem-bark)
are effective remedies for the management and
control of body pains (EMEA, 1999).
MATERIALS AND METHODS
Plant Materials
Freshly peeled stem-bark of Harungana
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madagascariensis were collected from the main
University campus, Ile-Ife, in September 2006.
The same H. madagascariensis was identified by Mr.
O. A O l a d e l e o f t h e D e p a r t m e n t o f
Pharmacognosy, Faculty of Pharmacy, Obafemi
Awolowo University, Ile-Ife and a voucher
specimen with voucher number FHI 107392 was
kept at the herbarium of the Forestry Research
Institute of Nigeria, Ibadan. An ethanolic extract
of the plant was used in these experiments.
Preparation of Ethanolic Extract of Harungana
madagascariensis Stem-bark
The ethanolic extraction of H. madagascariensis was
prepared by soaking 325 g of powdered stem bark
in 50:50 ethanol: water for 24 h. After maceration
the extract was evaporated in vacuo on a rotary
evaporator to dryness. Weight of crude extract
obtained is 9 g (% yield =2.8%)
Animals
Mice and rats of either sex, weighing between 18 –
24 g and 150-200 g respectively were used. The
animals were maintained at 25 +1oC under natural
12 h daylight/night conditions for at least 5 days
before the experimental procedures. All the
animals were fed with standard diet in the
Department of Pharmacology Animal House and
water was given ad libitum. The “principle of
laboratory animal care” (NIH publication No. 8523) guidelines and procedures were followed in
this study (NIH publication revised, 1985).
Drugs
The following drugs were used during the
experiment: Carragenan (Sigma), Naloxone
(Sigma, St. Louis, USA), Disprin(R) Acetylsalicylic
acid (Reckiti-Benckiser), Indomethacin (Sigma),
Ethanol 99% (Analar Grade), Glacial acetic acid
(BDH).
Analgesic Activity
Tail Immersion Test Method
Six groups of mice, each group containing 5 mice
were used in this method. Group I served as the
control that received 0.5 ml of normal saline s.c.,
Groups II-IV were given the ethanolic extract at
doses of HM 20, 40, and 80 mg/kg s.c. while
groups V and VI as positive controls received
ASA (100 mg/kg) and naloxone (2 mg/kg). In
another six groups, combined studies were done

for extracts and the positive controls. 3 groups
received three doses of the extract and ASA,
while the other 3 groups got the extract and
naloxone. After 1 h of agents' administration,
mice tails were placed in a water bath (50 0C) and
observed for the reaction time to the thermal
stimulus. The reaction time was measured at 30,
60, and 90 minutes (T30, T60, and T90). The reaction
time was taken as the time when the animals
withdrew their tails completely from the hot
water in the bath (Parimaladeri et al., 2003).
Hot Plate Test in Mice
Six groups of mice (n = 5) were also used in this
method. Group I serves as the control that
received 0.5 ml of normal saline s.c., Groups IIIV were given the ethanolic extract at doses of 20,
40, and 80 mg/kg s.c. while groups V and VI as
positive controls received ASA (100 mg/kg) and
naloxone (2 mg/kg). In another six groups,
combined studies were done for extracts and the
positive controls. 3 groups received the extract
and ASA, while the other 3 groups got the extract
and naloxone. After 1 h of agents' administration,
0
mice were placed on a test hot plate (55 C) and
observed for the reaction time to the thermal
stimulus according to the method described by
Woolfe and MacDonald (1944). The time that
elapsed until the occurrence of either a hind paw
licking or a jump off the surface was recorded as
the hot plate latency. Effects of the groups
treated with ethanolic extract at the doses of 20,
40, 80 mg/kg s.c were measured at 30, 60 and 90
minutes (T30, T60, and T90) respectively.
Acetic Acid Induced Writhing Method
Six groups of mice (n = 5) were used in this
method. Group I served as the control that
received 0.5ml of normal saline s.c., Groups IIIV were given the ethanolic extract at doses of 20,
40, and 80 mg/kg s.c. while groups V and VI as
positive controls received ASA (100 mg/kg) and
naloxone (2 mg/kg). In another six groups,
combined studies were done for extracts and the
positive controls. 3 groups received the extract
and ASA, while the other 3 groups got the extract
and naloxone. After 1 h of agents' subcutaneous
administration of the plant extract or the
combination of the extract with either naloxone
or acetylsalicylic acid, 0.1 ml of 3% acetic acid
solution was injected to each of the test mice s.c
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(Koster et al., 1995). The number of abdominal
contractions that occurred within the next 20
m i nu t e s f o l l ow i n g a c t ive a c e t i c a c i d
administration were counted and recorded. A
significant reduction in the number of acetic acidinduced abdominal contractions of the treated
mice, compared to the contractions in the
untreated control mice was taken as an indication
of analgesic activity.
Analgesiometer Method: Pain Threshold of
Rats
The oedematous right hind paws induced by 0.1ml
of 1% carrageenan were subjected to an
increasing force (pressure) according to the
method of Randall and Sellito (1957). One hour
following the administration of ethanolic extract
of H. madagascariensis (20, 40 and 80 mg/kg i.p), or
IND (10 mg/kg i.p.) into all the test animals in
groups 2-5, and 0.3 ml/kg i.p normal saline into
the control animals, the pain threshold was
measured mechanically using Ugo Basile
Analgesiometer – Model 09380, Milan, Italy) at 0,
0.5, 1, 2, 3, 4 h after drug administration. Squealing
of the animals as a consequence of application of
continuous pressure to their paw was taken as the
reaction time of the animals. Thereafter, the
pressure (force) stimulus was terminated, and the
pain threshold was read off from the scale.
Statistical Analysis
Values were expressed as mean + S.E.M.
Statistical significance was determined using the
student's t-test. Values with p < 0.001, 0.005 and
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0.05 were considered significant.
RESULTS
Analgesic Effects of Stem-bark Extract
(HME) on Thermally-chemically-and
Mechanically-induced Nociceptive Pain
In the experimental animal used, H.
madagascariensis stem-bark extract (HME, 20–80
mg/kg s.c.) produced dose-related and significant
(p<0.05–0.005) analgesic effects against
thermally- and chemically-induced nociceptive
pain (Tables & Figures 3.1, 3.2, 3.3). H.
madagascariensis stem-bark extract (HME, 20–80
mg/kg s.c..) dose-dependently and significantly
delayed (p<0.05–0.001) the reaction times of the
mice used in the tail immersion test and hot-plate
analgesic test methods (Tables & Figures 3.1, 3.2).
In the same analgesic test methods, acetylsalicylic
acid (ASA, 100 mg/kg s.c.) and naloxone (2
mg/kg s.c.) also profoundly delayed the reaction
times of the animals. Moreover, the plant extract
(HME, 20–80 mg/kg s.c.) dose-dependently and
significantly inhibited (p<0.05–0.001) acetic acidinduced writhes in mice (Table & Figure 3.3).
Similarly, acetylsalicylic acid (ASA, 100 mg/kg
s.c.) and naloxone (2 mg/kg s.c.) markedly and
significantly reduced (p<0.05–0.005) acetic acidinduced writhes in the mice. However, when
compared with the normal control, the treatment
with H. madagascariensis extract produced no
significant response of rats to the mechanical
pain induced by the use of the analgesiometer,
while indomethacin showed an increase in pain
threshold significantly at 3 h (Table. 3.4)
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Table 1. Effects of Different Doses of the Ethanolic Extract of H. madagasceriensis (HME) Alone and
with Concomitant Administration of Naloxone (2 mg/kg) or Acetysalicylic acid (100 mg/kg) on Mice
Subjected to Tail Immersion Test.
Group/Dose (mg / kg)
Normal Saline (Control)
0.5ml

Reaction time T30

Reaction time T60

Reaction time T90

1.37 + 0.30

1.27 + 0.20

1.38 + 0.20

HME
20
40
80

1.40 + 0.20
2.33 + 0.01*
2.45 + 0.30*

1.50 + 0.04
2.00 + 0.13*
2.00 + 0.20*

1.75 + 0.10
2.17 + 0.20*
3.36 + 0.60*

Naloxone (2 mg/kg)/HME
20
40
80

1.40 + 0.2
1.38 + 0.1
1.50 + 0.14

1.33 + 0.10
1.30 + 0.40
1.80 + 0.13*

1.41 + 0.10
1.50 + 0.20
1.80 + 0.11

ASA (100 mg/kg)/HME
20
40
80

1.60 + 0.30
2.40 + 0.40
4.70 + 0.40***

1.30 + 0.10
2.80 + 1.70
5.70 + 0.30***

2.10 + 0.50
2.40 + 0.70
4.80 + 0.90*

ASA
100

1.90 + 0.50

3.40 + 0.50**

4.80 + 0.10*

Naloxone
2

1.69 + 0.10*

1.84 + 0.10*

1.44 + 0.40

Significantly Different at p < 0.05*, 0.005** and 0.001*** compared to Control.

Table 2: Effects of Different Doses of the Ethanolic Extract of H. madagasceriensis Alone and with
Concomitant Administration of Naloxone (2 mg/kg) or Acetysalicylic acid (100 mg/kg) on Mice
Subjected to Hot Plate Test.
Group/Dose (mg / kg)
Normal Saline (Control)
0.5ml
Harungana
20
40
80
Naloxone (2 mg/kg)/Harungana
20
40
80
ASA (100 mg/kg)/Harungana
20
40
80
ASA
100
Naloxone
2

Reaction time T30

Reaction time T60

Reaction time T90

8.6 + 1.4

8.5 + 1.8

9.8 + 1.3

12.45 + 0.5*
14.33 + 0.8**
21.13 + 2.5***

8.7 + 0.7
15.97 + 0.9**
22.93 + 3.6***

9.65 + 0.7
10.70 + 0.1
14.37 + 0.6*

9.5 + 0.1
10.4 + 2.0*
9.2 + 0.4

13.9 + 3.8
14.3 + 0.9*
16.6 + 1.8*

20.3 + 2.8*
17.7 + 2.9*
15.7 + 3.5

13.4 + 1.8
16.9 + 1.7***
25.2 + 0.5**

13.1 + 1.9
17.0 + 2.4*
23.1 + 2.5***

12.6 + 1.4
18.7 + 2.8*
16.0 + 2.5

13.7 + 1.2*

15.2 + 2.1*

19.0 + 2.3*

12.3 + 2.2

12.8 + 2.5

15.5 + 2.0

Significantly different at p < 0.05*, 0.001** and 0.005*** compared to Control.
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Table 3: Effects of Different Doses of the Ethanolic Extract of H. madagasceriensis Alone and When
Pretreated with Naloxone (2 mg/kg) and Acetysalicylic acid (100 mg/kg) on Mice Subjected to Acetic
Acid Induced Writhing.
Group/Dose (mg / kg)
Acetic acid (Control)
0.1ml

Average Number of Contraction/ + SEM
82.6 + 4.6

Harungana

20

69.3 + 3.5*

40

60.3 + 7.1*

80

48.8 + 3.5***

Naloxone (2 mg/kg)/Harungana

64.7 + 5.8*

20
40

57.0 + 8.23*

80

37.0 + 11.1**

ASA (100 mg/kg)/Harungana

27.7 + 3.6***

20
40

15.3 + 2.9***

80

15.7 + 2.8***

ASA

3.4+ 0.8**

100
Naloxone
2

15.3 + 2.6***

Significantly different at p < 0.05*, 0.001** and 0.005*** compared to Control.

Figure 1: The Effects of Subcutaneous Administration of 80 mg/kg Ethanolic Extract of Harungana
madagascariensis (HME) Alone and After Pretreatment with 2 mg/kg Naloxone (NLX/HME) and 100
mg/kg Acetylsalicylic Acid (ASA/HME) on Mice Subjected to Tail Immersion Test.
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Figure 2: The effects of Subcutaneous Administration of 80 mg/kg Ethanolic Extract of Harungana
madagascariensis (HME) Alone and After Pretreatment with 2 mg/kg Naloxone (NLX/HME) and 100
mg.kg Acetylsalicylic acid (ASA/HME) on Mice Subjected to Hot Plate Test.

(Control-1 is Normal saline while Control-2 represents NLX alone in NLX/HME and ASA alone in
ASA/HME group). Dose (mg/kg) in the X axis and (%) percentage inhibitions or number of writes in
the Y axis
Figure 3: The effects of Ethanolic Extract of Harungana madagascariensis (HME) Alone and After
Pretreatment with Naloxone (NLX - 2 mg/kg) and Acetylsalicylic acid (ASA – 100 mg/kg) on Mice
Subjected to Acetic Acid Writhing Test.
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Table 4: The Effects of Harungana madagascariensis Stem Bark Extract, on Pain Response Induced by
Analgesiometer in Rats. (Mean± SEM, n=5)
Dose of
Extract/
Standard
Drugs
(mg/kg)

Treatment
Groups

No
of
Rats

Normal
Control

-

5

1

20

5

2

40

5

3
(IND)

80

5

Indomethacin

10

5

Pain Threshold (Mean +/- SEM)
(ml)
0
235.7
± 31.6
232.5
±33.3
210.0
±27.4
240.0
±47.4
187.5
±33.3

0.5hr
201.4
±16.9
225.0
±8.7
180.0
±24.5
180.0
±27.4
225.0
±35.7

DISCUSSION
Pain in man is an unpleasant sensory and
emotional experience associated with actual or
potential tissue damage (IASP, 1979). It is also an
aversive sensory experience that elicits protective
motor actions, results in learned avoidance and
may modify species-specific traits of behaviour,
including social behaviour (Zimmerman, 1986).
In Africa, malaria and other infections results in
pain and febrile conditions among children and
adults alike especially in the rural communities.
Some of these conditions often result into death.
Although there are a number of synthetic
analgesic drugs currently available for use in the
management and control of inflammatory pain,
most of these synthetic analgesics and
antiinflammatory drugs are not only inaccessible
and unaffordable in the rural setting, but they also
possess many toxic adverse effects. There is,
therefore, a dire need for the discovery of cheap,
effective and safe analgesic agents from plants and
other natural sources. In our laboratory, work has
been geared towards this area of
ethnopharmacology (Iwalewa et al., 2003,
Omisore et al., 2004, Fadeyi et al., 2004, Okorie et
al., 2006, Iwalewa et al., 2006, Idowu et al., 2006).
The results of the present study provide evidence
in favour of the analgesic activity of Harungana
madagascariensis stem-bark extract in the
experimental animal models used. In all the

1hr
197.1
±21.5
202.5
±14.4
165.0
±28.7
202.5
±57.9
247.5
±51.1

2hr
171.4
±16.9
187.5
±18.9
172.5
±18.9
165.0
±25.9
277.5
±51.1

3hr
154.3
±39.9a
187.5
±22.5
217.5
±7.5
127.5
±18.9
307.5
±7.5 ab

4hr
150.0
±33.3
172.5
±37.5
255.0
±28.7
150.0
±12.2
270.0
±36.7

models, except the mechanically induced pain,
HME showed a dose- and time-dependent
analgesic actions, which were either blocked by
the pre-treatment of naloxone (an opioids
receptor antagonist) or potentiated by ASA (an
inhibitor of COX enzymes). The results obtained
appear to suggest that H. madagascariensis stembark extract possesses centrally- and peripherallymediated analgesic properties. The central
analgesic action of the plant's extract may be
mediated via blockade of central opioids pain
receptors, as shown in tail immersion test, while
the peripheral analgesic effect of the extract may
be mediated through both peripheral opioids pain
receptors in the GIT and inhibition of cyclooxygenases and/or lipoxygenases (and other
inflammatory mediators) in hot plate and acetic
acid-induced nociceptionsm. This hypothesis is
in agreement with those of Koster et al. (1959),
Collier et al. (1968), Williamson et al. (1996) and
Martins et al. (2004) who postulated that acetic
acid-induced writhing and hot-plate test methods
are useful techniques for the evaluation of
peripherally- and centrally-acting analgesic drugs,
respectively.
The result obtained for the study of analgesic
activity of the plant extract in mechanically
induced pain (Table 3.4) shows that the ethanolic
stem bark extract of the H. madagascariensis has no
analgesic activity. When compared to the normal
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control result, no significant change in response to
pain threshold was observed at all dose levels of
the extract tested. The reason for non-activity
through analgesiometer could not be ascertained
here knowing fully well that the mechanism of
carrageenan induced-oedema formation is by the
production of mediators (histamine, serotonin,
kinnin and prostaglandins), which are responsible
for pain at the hind limbs (DiRosa, et al., 1971).
The biosynthesis and release of nitric oxide (NO)
and prostaglandins (PGs) share a number of
similarities.
Three major forms of nitric-oxide synthase
(constitutive, inducible and endothelial NOS) and
cyclooxygenase (COX) enzymes have been
identified to date (Mollace et al., 2005). Recently,
investigators have studied the effects of selective
inhibitors of the different COX and NOS
isoforms on nociceptive processing. Moore et al.,
1993a, 1993b found that intraperitoneal (i.p.)
injections of the nNOS inhibitor, 7-nitroindazole
(7-NI), significantly reduced hindpaw-licking
behaviours due to formalin. Meller et al. (1994b)
demonstrated that i.t. administration of the iNOSselective inhibitor, aminoguanidine (AG), was able
to inhibit thermal, but not mechanical hyperalgesia
in the zymosan inflammatory model. In the
carrageenan inflammation model, Lawand et al.
(1997) found that intra-articular administration of
7-NI, after car rag eenan-induced joint
inflammation, attenuated thermal hyperalgesia for
approximately 1 h, while Handy and Moore
(1998b) also found that 7-NI, (i.p.), inhibited
thermal hyperalgesia due to carrageenan-induced
hindpaw inflammation. This suggests that NO
and COX contributes to nociception after
peripheral injury; however, since these studies
have used different nociceptive models and
different routes of administration for their
inhibitors, it is difficult to establish the relative role
of the different enzymes isoforms in either
peripheral or spinal nociceptive mechanisms. In
our study therefore, a different COX enzyme
isoforms totally different from COX-1 and -2 is
suggested or could be involved since the extract
and indomethacin could hardly produce any
significant change in pain threshold.
The data obtained in the present study allow us to
draw a crude conclusion on the mechanisms of

action of H. madagascariensis stem-bark extract in
the experimental animal used. These actions
could be linked to the involvement of COX and
opioids receptors activation. In addition to this, a
number of investigators have shown that tannins
and other polyphenolic compounds (e. g.,
coumarins), flavonoids, triterpenoids, and a host
of other secondary plant metabolites possess
analgesic, anti-inflammatory properties in various
experimental animal models (Jäger, et al., 1996;
Adzu et al., 2003; Dongmo et al., 2003; Iwalewa et
al., 2003; Taesotiku et al., 2003; Asongalem et al.,
2004). H. madagascariensis plant has been shown to
contain constituents that include anthracenic
derivatives, flavonoids, alkaloids, saponins,
glycosides, and tannins (Iinuma et al., 1995;
Olagunju et al., 2000; Okoli et al., 2002; Capasso et
al., 2003), it is therefore reasonable to suggest that
some of these polyphenolic compounds and
flavonoids are probably responsible for the
observed analgesic effects of the plant's extract.
In conclusion, therefore, this pharmacological
action of HME provides some rational
explanations and justifications for the
ethnomedical uses of the plant in African
traditional medicine.
REFERENCES:
Adzu, B., Amos, S., Kapu, S. D. and Gamaniel, K.
S., 2003. Anti-inflammatory and antinociceptive effects of Sphaeranthus
senegalensis. Journal of Ethnopharmacology
84: 169–173.
Asongalem, E. A., Foyer, H. S., Ngogang, J.,
Folefoc, G. N., Dimo, T. and
Kamtchouing, P., 2004. Analgesic and
anti-inflammatory activities of Erigeron
floribundus. Journal of Ethnopharmacology
91: 301–308.
Capasso F, Gaginella T.S, Grandolini G, Izzo A.A.
2003. Plants and the digestive system. In:
Phytotherapy. A Quick Reference to
Herbal Medicine. A Capasso, F.,
Gaginella, T.S., Grandolini, G., Izzo, A.A.,
(Ed.), Springer-verlag Berlin, Heidelberg,
New York, pp. 261– 263.
Collier H.O.J, Dineen L.C., Johnson C.A.,
Schneider C. 1968. Abdominal
constriction response and its suppression
by analgesic drugs in the mouse. British

Njan et al.: Effect of Harungana Extract on Four Models of Pain

Journal of Pharmacololgy and Chemotherapy
32: 295-310.
Conco, W.Z., 1991. Zulu traditional medicine: its
role in modern society. Community
Health 5, 8–13.
DiRosa, M., Giroud, J.P., Willoughby, D.A. 1971.
Studies of the mediators of the acute
inflammatory responses induced in rats in
different sites by carrageenan and
turpentine. Journal of Pathology 104: 15 – 19.
Dongmo, A. B., Kamanyi, A., Dzikouk, G.,
Chungag-Anye Nkeh, B., Tan, P. V.,
Nguelefack, T., Nole, T., Bopelet, M. and
Wagner, H., 2003. Anti-inflammatory and
analgesic properties of the stem-bark
extract of Mitragyna ciliata (Rubiaceae)
A u b r e v. & P e l l e g r. Jo u r n a l o f
Ethnopharmacology 84:17–21.
EMEA 1999. Committee for Veterinary Medicinal
Products-Har unga madagascariensis
summary report –The European Agency
for the Evaluation of Medicinal Products,
Veterinary Medicines Evaluation Units.
EMEA/MRL/598/99-FINAL
Erah, P.O., Asonye, C.C. and Okhamafe, A.O.
2003. Response of Trypanosoma brucei brucei
– induced anaemia to a commercial herbal
preparation. African Journal of Biotechnology
2:307-311.
Fadeyi, O.O., Obafemi, C.A., Adewunmi, C.O.,
Iwalewa, E.O. 2004. Antipyretic,
Analgesic, Anti-inflammatory and
Cytotoxicity Effects of Four Derivatives
of Acetylsalicylic acid and Anthranilic acid
in mice and rats. African Journal of
Biotechnology 3 (8):426 – 431.
Farnsworth, N.R., 1994. Ethnopharmacology and
drug development. In: Prance, G.T. (Ed.),
Ethnobotany and the Search for New
Drugs Ciba Foundation Symposium, vol.
185. Wiley, Chischester, pp. 42–59.
Handy, R.L.C. and Moore, P.K. 1998b. Effects of
selective inhibitors of neuronal nitric
oxide synthase on carrageenan-induced
mechanical and thermal hyperalgesia.
Neuropharmacology 37: 37–43.
IASP 1979 Reports of the International
Association of the study of pain subcommittee on taxonomy. Pain 6: 249-252.
Idowu, T.O., Iwalewa, E.O., Aderogba, M.A.,
Akinpelu, B., Ogundaini, A.O. 2006.

635

Antinociceptive Anti-inflammatory and
Antioxidant activities of Eleagnine: An
alkaloid Isolated from Chrysophyllum
albidum seed cotyledons Journal of
Biological Sciences 6 (6): 1029 – 1034.
Iinuma, M., Tosa, H., Ito, T., Tanaka, T., Aqil, M.,
1995. Two prenylated anthrones in
Harungana madagascariensis. Phytochemistry
40:267–270.
Iwalewa, E. O., Iwalewa, O.J., Adeboye, J. O. 2003.
Analg esic, Antipyretic, AntiInf lammator y Activities of the
Chloroform, Methanolic and Ether
Extracts of Vernonia cinerea leaf. Journal
of Ethnopharmacology 86 (2-3) 229 – 234.
Iwalewa, E.O., Daniyan, O.M., Omisore, N.O.
2006. Methanolic leaf extract of Senna
occidentalis in the treatment of Malaria.
Journal of Tropical Medicinal Plants 7(1): 1116.
Iwu, M.M., 1994. Handbook of African
Medicinal Plants. CRC Press, p. 38.
Jäger, A. K., Hutchings, A. and Van Staden, J.,
1996. Screening of Zulu medicinal plants
for prostaglandin-synthesis inhibitors.
Journal of Ethnopharmacology 52:95–100.
Kamanzi Atindehou, K., Schmid, C., Brun, R.,
K o n e , M W, Tr a o r e , D. 2 0 0 4 .
Antitrypanosomal and antiplasmodial
activity of medicinal plants from Cˆote
d'Ivoire Journal of Ethnopharmacology.
90: 221-227.
Koster, R., Anderson, M. and De-Beer, E. J., 1959.
Acetic acid for analgesic screening.
Federation Proceedings 18: 412–418.
Lawand, N.B., Willis, W.D. and Westlund, K.N.
1997. Blockade of joint inflammation and
secondary hyperalgesia by L-NAME, a
nitric oxide synthase inhibitor. Neuro
Report 8: 895–899.
Lukwa, N., Mutambu, S.L., Makaza, N.,
Molgaard, P. and Furu, P. 2001.
Perceptions about malaria transmission
and control using anti-malaria plants in
Mola, Kariba, Zimbabwe. Nigerian
Journal of Natural Products and Medicine 5:4
– 7.
Martins D.O., Monte F.H., Guilherme dos Santos
J., Russi M., Lanziotti V.M.N.B., Leal
L . K . A . M . , C u n h a G. M . 2 0 0 4 .
Antinocicetive and antiinflammatory

636

Njan et al.: Effect of Harungana Extract on Four Models of Pain

properties of the hydroalcoholic extract
of stems from Equisetum arvense L in mice.
Pharmacology Research 49:239-243.
Meller, S.T., Dykstra, C., Grzybycki, D., Murphy, S.
and Gebhart, G.F. 1994b. The possible
role of glia in nociceptive processing and
hyperalgesia in the spinal cord of the rat.
Neuropharmacology 33:1471–1478.
Mollace, V., Muscoli, C., Masini, E., Cuzzocrea S.
and Salvemini, D. 2005. Modulation of
Prostaglandin Biosynthesis by Nitric
Oxide and Nitric Oxide Donors.
Pharmacological Review 57:217-252.
Moore, P.K., Babbedge, R.C., Wallace, P., Gaffen,
Z.A. and Hart, S.L. . 1993a. 7-Nitro
indazole, an inhibitor of nitric oxide
synthase, exhibits anti-nociceptive activity
in the mouse without increasing blood
pressure. British Journal of Pharmacology
108:296–297.
Moore, P.K., Wallace, P., Gaffen, Z., Hart, S.L. and
Babbedge R.C. 1993b. Characterization of
the novel nitric oxide synthase inhibitor 7nitro indazole and related indazoles:
antinociceptive and cardiovascular effects.
British Journal of Pharmacology 110:219–224.
Okoli A.S, Okeke M.I, Iroegbu C.U, Ebo P.U.
2002. Antibacterial activity of Harungana
madagascariensis leaf extracts. Phytotherapy
Research/16:174-9.
Okorie, C.C., Oparaocha, E.N.T., Adewunmi,
C.O., Iwalewa, E.O., Omodara. S.K. 2006.
Antinociceptive, Anti-inflammatory and
Cytotoxicity Activities of Pentaclethra
macrophylla aqueous extracts of the leaf,
stem bark, seed and fruit pericap in mice.
African Journal of Traditional, Complementary
and Alternative Medicine 3 (1) 4 – 53.
Olagunju J.A, Oladunni S.O, Oladimeji M.S. 2000.
Status of phosphatase activities in the liver
and kidney of rats treated with isosaline
leaf and stem-bark extracts of Harungana
madagascariensis (L.). Cytobios./103:/17-24.
Omisore,N.O.A., Adewunmi, C.O., Iwalewa,E.O.,
Ngadjui, B.T., Abegaz, B.M., Watchueng J.
and Ojewole. J.A.O. 2004. Antinociceptive

and anti-inflammatory effects of
Dorstenia barteri (leaves and twigs) extracts
in mice. Journal of Ethnopharmacology 95 (1):
7-12
Parimaladevi, B., Boominathan, R., Mandal, S.C.
2003. Studies on analgesic activity of
Cleome viscosa in mice. Fitoterapia 74: 262266.
Randall, L.O., Selitto, J.J. 1957. A method for
measurement of an analgesic activity of
inf lammed tissue. Archieves of
International Pharmacolgy and Therapeutics
III:409 - 419.
Taesotiku, T., Panthong, A., Kanjanapothi, D.,
Verpoorte, R. and Scheffer, J. J. C., 2003.
Anti-inflammatory, antipyretic and
antinociceptive activities of
Tabernaemontana pandacaqui Poir. Journal of
Ethnopharmacology 84: 31–35.
Tona L, Kambu K, Ngimbi N, Cimanga K,
Vlietinck AJ. 1988. Antiamoebic and
phytochemical screening of some
Congolese medicinal plants. Journal of
Ethnopharmacology/61:/57-/65
Tshibangu N.J, Chifundera K, Kaminsky R,
Wright D.A, Ko¨nig M.G. 2002.
Screening of African medicinal plants for
antimicrobial and enzyme inhibitory
activity. Journal of Ethnopharmacol /80:/2535.
Williamson, E. M., Okpako, D. T. and Evans, F. J.,
1996. Pharmacological Methods in
Phytotherapy Research. Volume 1.
Selection, Preparation and
Pharmacological Evaluation of Plant
Materials. John Wiley, Chichester, pp.
184–186.
Zimmeran, M. (1986) Behavioural investigation
of pain on animals. In Duncan I. J. H and
Molony. V. (eds) Assessing pain in farm
animals. Proceedings of 1984. Workshop
Commission of European Communities:
Luxembourg pp. 16-27.

