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1 ABSTRACT

Te objective of this study was to evaluate the analgesics, antipyretic and antibacterial
activities of stem barks ethanol extract of BuchholziacoriaceaThe Analgesic effect was
evaluated by using the acetic acid-induced writhing as well as the pain induced by
formaldehyde, while antipyretic activity was evaluated using Brewers’ yeast induced pyrexia
(Saccharomyces cerevisia 20%). The antibacterial activity was determined by the liquid
microdilution method. The results obtained show that the ethanolic extract at the doses of
200 and 400 mg/kg inhibits the pain induced by the acetic acid 0.6 % and by the
formaldehyde 2.5 % (p < 0.001) compared to the control group. The ethanolic extract at all
used doses reduces significantly (p<0.01) the hyperthermia induced by brewer's yeast
((Saccharomyces cerevisia 20 %). Moreover, the ethanolic extract concentrations ranging
from 10 to 2000 pg / ml inhibit in vitro the growth of Pseudomonas aeruginosa and Bacillus
Subtillus with Minimum Inhibitory Concentrations (MIC) of 3.25 pg/ml each,
Staphylococcus aureus and Escherichia coli germs with Minimal Inhibitory Concentrations
of 6.25 pg/ml. The Minimum Bactericidal Concentrations (MBC) was 3.25 pg/ml for
Pseudomonas aeruginosa and 6.25 pg/ml for Bacillus subtillus. For Staphylococcus aureus
and Escherichia coli, the MBC was 12.5 pg/ml. These results suggest that the ethanolic
extract of stem barks of Buccholzia coriecea has analgesic, antipyretic and antibacterial
effects. These effects could justify the traditional utilization of stem barks of Buccholzia
coriecea in the pain and fever treatment, but also against bacteria strains.
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2 INTRODUCTION

The research of the herbal drugs is currently
attracting the attention of researchers in Africa
and the rest of the world. Efforts one made to
explore all the medicinal and food plants on the
African flora and world, in order to put them
for the benefit of public health. The major
stake of today is the persistence of some
chronic diseases and the appearance of others
not yet controlled (WHO, 2013). The
Conventional medicines approved and advised
by WHO have side effects and undesirable
consequences and to that are added the
precariousness and the poverty of the patients
deprived of financial means to afford the
primary care of health are major dispensaries of
public health. Bouquet, (1969); WHO, (2014).
The traditional use of medicinal plants is the
main source of remedies for people in tropical
countries  (Bouquet and Jacquot, 1967,
Adjanohoum ez a/, 1988; Bouquet, 1969; Abena
et al, 1996; Abena et al. 2003; Agbonon,
2005).The vegetable species, used in traditional
medicine in the tropical countries have a
priceless value. Buchholzia coriacea
(Capparidaceae) is one of the medicinal plants
used in Africa (Ghana, Liberia, Cameroun,
Democratic Republique of Congo and in
Congo,...). This plant is a large 20-25 meter
high tree of the primary education tropical
forest of Liberia, Nigeria and Basin of Congo
where it is known in vernacular language under
the name of Songo Kama in laari and ombanda in
Téké. Its traditional use is very widespread in
the ethnomedecine. (Agbonon e al, 2002;
Agbonon, 2002; Fred-jaiyesimi e al 2011;

4 MATERIALS AND METHODS

4.1 Material plant: This study was
undertaken on the barks of trunk of Buchholzia
coriacea  (Capparidaceae). These barks were
collected in a northern district of Brazzaville
(Congo), in May 2017, on the basis of
geographical co-ordinate of 0532339 UTM of
Latitude and 9534483 UTM of Longitude. The
collected sample was deposited at the
Herbarium of the Department of Botany at the
Center of Study on Plant Resources (CERVE)
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Adu-Amoah et 4/, 2014; Felix-Silva et al,
(2014). In Nigeria various parts of Buchholzia
coriacea are employed in the treatment of fever,
malaria, bacterial infections, diabetes, menstrual
pains  and  gastro-intestinal  infections.
Elsewhere in the African tropical countries, the
seeds are employed in the treatment of cough,
irregular menstruation, headache, sinusitis and
congestion, bronchitis oedema, and as
facilitator of childbirth. The seed is also
employed as antidiabetic, antihypertensive,
antitheumatic, antibacterial, and antiparasitic
(Ezekiel and onyeozini, 2009; Ezekiel e al,
2011; Anton et al, 2011; Ayoola et al, 2011;
Chen, 2011; Chika e a4/, 2012; Enechi and
Nwodo, 2014). In Congo-Brazzaville the stem
barks of the tree are usually used for the
treatment of inflaimmation, pain, microbial
infections and against the fever (Malmberg and
Yaksh, 1992; Ezekiel and onyeozini, 2009;
Ezekiel et al., 2011; Anton et al., 2011; Ayoola et
al., 2011; Chen, 2011; Chika e 4/, 2012; Enechi
and Nwodo, 2014). The ethanolic extract of the
stem barks of Buchholzia coriacea can reduce the
above-mentioned chronic diseases on the long
run. However, the needs for administration by
the oral route to boost the analgesic,
antipyretic, anti-inflammatory activities appears
very essential. We report here in the current
work the potential analgesic, antipyretic, and
antibacterial activities of the stem barks of
Buchholzia coriacea in rats and mice to give a
scientific base of the traditional use of this
plant.

where they were identified and compared to the
reference sample registered under the number
2456 at the date of 17 -2-1968. Then, they were
dried in the laboratory of Life and FEarth
Sciences of the School Normal Superior (SNS)
at room temperature and away from the sun.
After drying, these barks were ground to
powder using a mortar. The obtained powder
was used to prepare the ethanolic extract. 500 g
of powder Buchholzia coriacea trunk bark was
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mixed in 5000 ml of 96% ethanol for 72 hours
with stirring. After filtration on the hydrophilic
cotton and Whattman paper, the filtrate
obtained was concentrated using a Rotavapor
Buchi R-10. The concentrate was stored in
sterile and dry flasks to evaluate the analgesic,
antipyretic and antimicrobial effects.

4.2  Animal material: The albino mice
Swiss, (males and females) weighting between
20-30 g and Wistar rats (males and females)
weighting between 100-200 g obtained from the
Faculty of Health Sciences were used. All
animals were acclimated during one week
before the experiments. They were fed and
maintained under standard lighting conditions
(12 h light and 12 h dark) at a temperature of
27 + 1 °C. They were fasted for 24 h before
experiments, water was given ad /ibitum.

4.3 Bacterial strains: In this study, Gram
+ bacteria (8. aurens and B. subtillus) and Gram-
bacteria (E. coli and P. aeruginosa) were used.
These strains were provided to us by the
microbiology laboratory (ESTEBA) of the
University of Lomé, Togo;

44  Acetic acid-induced abdominal
writhing in mice: The pain was induced in the
mice by using 0.6% acetic acid solution (Elion
Itou et al., 2018). The animals were divided into
groups of 6 mice each. The aqueous extract of
B. coriacea (200 and 400 mg/kg), paracetamol
(standard drug, 50 mg/kg) or saline water
(control  group, 0.5 ml/100 g) were
administered orally to groups, 1 h prior to the
local injection of acetic acid (10 ml/kg, IP). 5
min after acetic acid injection, the number of
abdominal writhing made by each mouse was
recorded during 20 min.

4.5 Formaldehyde-induced paw licking:
The formaldehyde-induced paw licking was
studied in rats using the method described by
Elion Itou et al, (2014). Different doses of
ethanol extract of B. coriacea (200 and 400
mg/kg), Tramadol (standard drug, 10 mg/kg)
or saline water (control group, 0.5 ml/100 g)
were administered orally to groups, 1 h prior to
the local injection of formaldehyde into the
plantar surface of the right paw by the
subcutaneous route. Animals were placed in
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various cages to observe the noxious effects.
The frequency that the animal licks or bites its
paw was monitored over 0 to 10 min for
neurogenic pain response and 10 to 30 min for
inflammatory pain response. The analgesic
effect was evaluated by the degree of the
inhibition of the pain. A central analgesic would
inhibit the two phases equally, but a peripheral
analgesic would only inhibit the second phase.
4.6 Brewer's Yeast Pyrexia Test: The test
was performed according to the method
described by Toétino ez a/, (1963), Narayanan ez
al., (2000). Rectal temperature of animals was
recorded using digital thermometer (Dostmann
mark). Pyrexia was induced by injection of 5
mL/kg sc of 20 % suspension of Brewer's
yeast (Saccharomyces cerevisiae). After 12 h rectal
temperature was recorded. After that ethanol
extract of B. coriacea (200 and 400 mg/kg),
salicylic acid (standard drug, 300 mg/kg) or
saline water (control group, 0.5 mL/100 g)
were administered orally to groups. Rectal
temperature was recorded periodically at 1, 2, 3,
4 and 5 hours after drugs administration (Elion
Itou ez al., 2018).

4.7 Evaluation of antibacterial effect of
ethanol extract of Buchholzia coriacea: This
antibacterial activity of the ethanolic extract of
B. coriacea was performed according to the
method used by Ezekiel and Chika e a/. (2012)
and Nwachukwu e a/ (2014). Minimal
Inhibitory Concentrations (MIC) and Minimum
Bactericidal ~Concentrations (MBC)  were
determined using the microdilution technique
with Muller Hinton Broth. The bacterial
suspensions were diluted with Miuller Hinton
broth and distributed in the 96 well plates
containing a concentration range of each
extract between 10-2000 pg/ml. Inocula as
determined by colony counting from control
wells without extracts were approximately 10°
CFU /ml. Plates were incubated at 37 © C for
24 hours. MIC was defined as the minimum
concentration of extract for which no visible
growth is observed with the naked eye and
CMB as the minimum concentration that kills
99.99 % of starting bacterial germs. The CMB
was determined by taking 100 pl of suspension
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in the wells without visible growth and by
seeding nutrient agar. Incubation was at 37 © C
for 48 hours at which colonies were counted.

Statistical analysis: All values were expressed
as mean * standard error of mean (SEM).

5 RESULTS

5.1 Effect of ethanolic extract of B.
coriacea on the pain induced by the 0.6 %
acetic acid: The administration of 0.6 % acetic
acid  intraperitoneally = caused abdominal
writhing (Fig.1). The results obtained show that
paracetamol (50 mg / kg) and the ethanolic
extract (200 and 400 mg / kg) significantly
reduce (p <0.05 and p <0.001) the number of
abdominal writhing (Figure 1). The number of

100 A~

60 4

Number of abdominal writhing
-t

20 A

Analysis of variance (ANOVA) was performed
by GraphPad InStat and followed by Turkey’s
multiple comparison tests. The significance
level was set at p<0.05.

writhing developed by the mice is 54.6 = 1.57
and 42 £ 2.98 for the ethanolic extract (200 and
400 mg / kg), 43.20 £ 1.93 for paracetamol and
72.2 £ 6.599 for the control group. In addition,
the ethanolic extract (200 and 400 mg / kg) and
paracetamol inhibit the pain induced by acetic
acid (Figure 2). These inhibitions were 24.37
and 41.82 % for the ethanolic extract and 40.27
% for the paracetamol (reference molecule).

MaCl.0,09% Para. 50mglkg

B.C200mglkg

B C400mgtg

Figure 1: Effects of the extract ethanolic of stem barks on abdominal writhing induced by acetic acid in mice.
*p <0.05,%*p <0.001 (ANOVA) versus control group. Para=paracetamol. B.C = Buecholzia coriacea
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Inhibitiion of abdominal writhing

Fara 50mglkg B.C200mgks

B.C400mgks

Figure 2. Analgesic effect ofthe ethanolic extract of stem batks of B.coriacea on pain induced by acetic acid in

mice.Para=paracetamol. B.C = Buccholzia coriacea

5.2  Effect of ethanolic extract of B.
coriacea on formaldehyde oedema: The
effect on the pain induced by formaldehyde
2.5% in neurogenic and inflammatory pain
responses are presented in figure 3 and 5. The
results in neurogenic and inflammatory pain
responses show that the ethanolic extract (200
and 400 mg/kg) of B. cwriacea as well as the
tramadol  (standard drug, 10 mg/ke)
significantly reduce (p<0.001) the number of
licking and biting the legs of the animals treated
compared to the control group (figures 3 and
5). In addition, the tramadol® and the ethanolic
extract (400 mg/kg) protect better the animals
against and inflammatory pain responses
compared to the extract ethanolic at the dose of
200 mg/kg (figures 4 and 6). For neurogenic
pain response, these inhibitions were of 32.39;
13.52 and 19.13 respectively for the tramadol
and the extract ethanolic at the doses of 200
and 400 mg/kg (figure 4). For the inflammatory
pain response, these inhibitions were of 38.03;
5.65 and 47.51 respectively for the tramadol

and the extract ethanolic at the doses of 200
and 400 mg/kg (figure 6).

5.3 Antipyretic effect of the ethanolic
extract: Table 1 shows the results of the effect
of the ethanolic extract (200 and 400 mg/kg)
on pyrexia induced by Brewer’s yeast
(Saccharomyces cerevisiae). These results show that
the ethanolic extract (200 and 400 mg/kg) does
not significantly (p>0.05) reduce hyperthermia
from 1 hour to 2 hours of observation
compared the control group. However, from
the 3 hours to 5 hours, this extract significantly
(p<0.05 and p<0.01) inhibits the hyperthermia
induced by a 20 % suspension of Brewer’s yeast
(Saccharomyces cerevisiae) compared to the control
group. In addition, aspirin (standard drug, 300
mg/kg)  significantly  (p<<0.01)  reduces
hyperthermia from 2 hours to 5 hours
compared to the control group.

5.4  Antimicrobial effect of the ethanolic
extract: Table 2 shows the in vitro effect of the
ethanolic extract of stem bark of B. coriacea at a
concentration of 2000 pg / ml on the growth
of S. aureus, P. aeruginosa, B. subtillus and E. coll.
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They show that at this concentration, this
extract strongly inhibits the growth of P.
aeruginosa and B. subtillus compared to S.aureus
and E.co/i. This inhibition is demonstrated by
low Minimal Inhibitory Concentrations (MIC)
as  well as low Bactericidal Minimal
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20

Control group (0,5
ml/100g)

Tra. (10 mg/kg) B.c(200mgkg)

E

Concentration (BMC). These MIC and CMB
were 3.25 and 3.25 ug/ml for P. aeruginosa; 3.25
and 6.25 ug/ml for B. subtilus. However, S.
anreus and E. coli have the same CMI and CMB
values of 6.25 and 12.25 pg/ml respectively.

B.c(400mgkg)

Figure 3. Effect of the extract ethanolic of B. criacea on the number of licking and biting the legs after
formaldehyde administration during the neurogenic pain response. *** p<0.001 significant different (Student

t-test) versus control group. B.c = Buccholzia coriacea
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Tra. (10 mg/kg) B.c (200mg/kg)

B.c (400mg/kg)

Figure 4. Analgesic effect of the extract ethanolic of B. coriacea in neurogenic pain response induced by

formaldehyde 2.5 %
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Figure 5: Effect of the extract ethanolic of B. criacea on the number of licking and biting the legs after
formaldehyde administration during the neurogenic pain response. *** p<0.001, significant different
(Student t-test) versus control group. Tra=tramadol. B.c = Buccholzia coriacea
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Figure 6: Analgesic effect of the extract ethanolic of B. coriacea in inflammatory pain response induced by
formaldehyde 2.5 %
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Tablel. Effect of the ethanolic extract of stem barks of B corzacea on the hyperthermia induced by of

Brewer’s yeast (Saccharomyces cerevisiae) in rat.

Treatment Rectal temperature (°c)
Oh 1h 2h 3h 4h 5h

Control group (0.5 | 37.0 £0,22 | 37.72 £ 0,20 | 37.80 £ 0,25 | 37.90 £ 0,25 | 38.20 + | 38.06%0.36

ml/100g) 0.32

Aspitin 300 mg/kg | 37.36 + | 36.62 + 0.36 | 36.18 + | 36.08 + ] 30.34 T | 36.18 £0.42+*
0.08 (ns) 0.96** 0.70** 0.29**

B. coriacea 200 mg/kg | 37.42 T | 37.26 T | 36.80 + | 30.44 + | 30.28 T | 36.9620.20%*
0.037 0.04(ns) 0.31(ns) 0.13* 0.20%%

B.coriacea 400 mg/kg | 37.44 | 372 + | 36.88 + ] 3065 + | 36.16 + | 36.06 £ 0.08**
0.07 0.11(ns) 0.09(ns) 0.07%* 0.10%%

Each value represents the mean = SEM of temperature. **p<<0.01 significant different versus control group.

ns= no significant value p>0.05;

Table 2. Antimicrobial effect of the ethanolic extract of stem barks of B.coriacea

Control (NaCl 0.09 | Muller Hinton Extract ethanolic of the barks
Bacterial strains | %) (10 2 2000 pg/ml)

MIC and BMC MIC and BMC MIC BMC
Staphylococus anreus | 00.00 00.00 06.25 12.5
Psendomonas 00.00 00.00 3.25 3.25
aernginosa
Bacillus subtillus 00.00 00.00 3.25 6.25
Escherichia coli 00.00 00.00 0.25 12.5

6 DISCUSSION

The aim of this work was to study the analgesic,
antipyretic, and antimicrobial effects of the
ethanolic extract of B. coriacea bark. Analgesic
effect of this ethanolic extract was tested on
pain induced by acetic acid 0.6%. Stimulation of
prostaglandin receptors by intra-peritoneal
injection of acetic acid 0.6% causes a so-called
somatic local pain driven by the painful fibres,
which results in abdominal contractions in
contrast to a visceral pain of diffuse nature
(Kosher ez al., 1959, Abena et al., 1993, Abena ez
al., 2003, Chen 2011, Alexander e al, 2012,
WHO 2014). This test makes it possible to
evaluate the analgesic properties of natural
substances of the ethanolic extract of the bark
of B.coriacea. as reported by Wolf (2010 and
2011); Talbot et al, (2010) and Talbot et al.
(2011). The ethanolic extract at doses of 200
and 400 mg / kg administered orally reduced
and significantly (p <0.001) the number of
abdominal contractions in the mice to the
values of 54.6 (24.37%) and 42 (41.82%)
(Figure 1 and Figure 2). Paracetamol (50 mg /

kg) administered orally and used as a reference
product also significantly reduced abdominal
cramps to 43.2 (40.27%) compared with the
control that developed 72.2 abdominal cramp
(figure 1). The analgesic properties of this
extract could be attributed to the presence of
the chemical compounds (saponosides,
flavonoids, tannins, sterols and terpenoids,
anthocyanins) that would be responsible for
these analgesic effects (Epa ez al., 2015). These
same observations were made by Sinatra ef 4/,
(2005) for chemicals of other plants and other
animals. This ethanolic extract could act by
inhibition of prostaglandin biosynthesis as
reported by Aronoff ez a/ (2006) who showed
the mechanisms of inhibition of prostaglandin
H2 synthetases

6.1 Effect on pain induced by
formaldehyde at 2.5% in rats : The analgesics
act cither at the peripheral level (paracetamol)
or at the central level (morphine). Thus, the
effect of the ethanolic extract was evaluated on
formaldehyde-induced central type pain. Indeed
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the pain induced by formaldehyde is biphasic.
The first so-called neurogenic phase (between 0
and 10 minutes) is due to the direct stimulation
of afferent fibers C which transmit painful
impulses to the central nervous system. The so-
called inflammatory phase (between 10 and 30
minutes) is controlled by inflammatory
mediators that are: serotonin, histamine,
bradykinin, NO, and prostaglandins (Sudo ez .,
2015) The effect of the ethanol extract on 2.5%
formaldehyde-induced pain was evaluated on
neurogenic pain (Figures 3 and 5) and
inflammatory pain (Figure 4 and 0). At this
level, the tesults obtained show that the
ethanolic extract of Bucholzia coriacea as well as
tramadol significantly reduce (p <0.001) the
number of licking and biting of the paws of
treated animals compared to the control group
(Figures 3 and 5). On the other hand, tramadol
and ethanolic extract (400 mg / kg) better
protect the animals against neurogenic pain
compared to the 200 mg / kg dose with
respective inhibition percentages of 32.39;
19.13 and 13.52% from 0 to 10 min (FIG. 10)
on the one hand and 38.03 respectively; 47.51
and 5.65% from 10 to 30 minutes (Figure 06).
The analgesic effect of the ethanolic extract was
evaluated at the peripheral level (with 0.6%
acetic acid) and at the central level (with
formaldehyde). At the peripheral level, the
trauma caused by acetic acid causes the release
of histamine, serotonin, bradykinin,
prostaglandins, cytokines, ATP and K + and H
+ ions (Guirimand, 2003, Marieb and Hoehn,
2010). The ethanolic extract (200 and 400 mg /
kg) opposes this chemical-type pain such as
paracetamol. This suggests that it interferes
with or inhibits the release of these allogeneic
mediators. The fact that the ethanolic extract
inhibits it as tramadol (reference molecule)
neurogenic and inflammatory pain suggests that
it could act as tramadol.

6.2  of the ethanolic extract on the
hyperthermia induced by a yeast
suspension Saccharomyces cereviseae at
20% on hyperthermia. : The hypothalamus is
a center of thermostatic regulation of the body,
in case of infection, macrophages produce
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Interleukin 1 (IL1) which will transit to the
hypothalamus producing E2 prostaglandins
which induce an increase of body temperature
(chills, peripheral vasoconstriction) as reported
by Aronoff ez al, (2006). This result suggests
that ethanol extract could lower yeast-induced
hyperthermia in rats by blocking the synthesis
of prostaglandin E2 in the hypothalamus that
induces an increase in body temperature (chills,
peripheral ~ vasoconstriction) as  indicated
Aronoff et al, 2006. These effects could be
attributed to flavonoids and tannins would be
responsible for their analgesic, antipyretic
antibacterial and anti-inflammatory properties.

Our results show that the ethanolic extract at
doses of 200 and 400 mg / kg had a significant
antipyretic effect. This extract reduces the rectal
hyperthermia caused by a 20% suspension of
yeast Saccharomyces cerevicae in rats from the 2nd
hour until the 5th hour at doses of 200 mg / kg
and from the third hour at the dose of 400 mg
/ kg (Table 1), which suggests that the
ethanolic extract could lower the temperature
of the rats by blocking the synthesis of
prostaglandins of the hypothalamus. The
flavonoids and tannins revealed in this extract
would be responsible for the antipyretic effects.
6.3 Effect of the ethanolic extract on the
three bacterial strains. : The ethanolic extract
showed a positive activity on  Pseudommonas
aeruginosa  with a  minimum  inhibitory
concentration of 3.125 pg / ml and a
bactericide of 3.125 pg / ml and on Bacillus
subtillus ~ with a  minimum  inhibitory
concentration of 3.125 pg / ml and a
bactericidal concentration of 6.25 pg / ml but
low bacteriostatic and bactericidal activity on
Staphylococcus aureus and Escherichia coli
with minimum inhibitory and bactericidal
concentrations of 6.25 and 125 pg / ml
respectively (Table 2). These bacteriostatic and
bactericidal activities of the ethanolic extract
would be attributed to its phytochemical
constituents, namely free anthraquinones and
their heterosides, flavonoids as demonstrated
by Anton and Duquenois (1968); Onyekaba ez
al., (2011); Chika et al. (2012). These results are
similar to those of Ulewitch and Tobias. (1999);
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Tanamoto and Azumi (2000); Van Beden ez 4.
(2007) who worked on the seeds of B.coriacea
and those of Onyekaba ¢# a/. (2011); Chika et al.
(2012) on the leaves of B coriacea. At the same
time, Anton and Duquenois (1968) have shown
that the anthracene derivatives and flavonoids
contained in Cassia extracts are responsible for

7 REFERENCES

Abena A.A., Diatewa M., Gakosso G,
Gbeassor M., Hondi-Assah  Th,,
Ouamba J.M., (2003).  Analgesic,
antipyretic ~ and  anti-inflammatory
effects of essential oil of Lippia
multiflora. Fitoterapia.74: 231-236

Abena AA., Ouamba JM., Keita A. (1990).
Anti-inflammatory,  analgesic  and
antipyretic activities of essential oil
Ageratum
conyzoides.Phytotherapy.Research.10:
S164-S165.

Adjanohoun E, Ahyt MRA, Assi LA, ]J.
Baniakina, Chibon P, Cusset G, Doulou
V, Enzanza A, Eymé ], Goudoté E,
Keita A, Mbemba C, Mollet ],
Moutsamboté JM, Mpati |, Sita P.
(1988). Contribution to ethno-botanical
and floristic studies in the People's
Republic of Congo. Agency for Cultural
and Technical Cooperation, (A.C.C.T.),
Paris, 605 pages.

Adu-Amoah L, Agyare C, Kisseih E, Ayande
PG, MensahBK  (2014). Toxicity
assessmentof  Erythrophleumivorense
and  Parquetinanigrescens.Toxicology
Reports, 1: 411-420.

Agbonon A, Eklu-Gadegbeku K, Aklikokou K,
Essien K, Akpagana K, and Mr. de
Gbeassor (2002). The effect of the bark
indica of stem of Mangifera and the
ovalis of Pluclea in root on tracheal
smooth muscle in vitro. Fitoterapia 73:
619-622

Agbonon A. (2000). Pluchea ovalis sea-green
D.C. (Asteraceae) in the rat. Memory of
DEA of Pharmacology Physiology,
University of Lome-Togo, p 25.

= T

this activity. It would therefore be logical to
think that the anti-bacterial activity of the
ethanolic extract of the B. coriacea trunk bark
of this study, would therefore be due not only
to anthraquinones but also to tannins, phenolic
products and terpenes.

Agbonon A. (2005). Root of ovalis of Pluchea
in asthma BLACPMA. -Mayo of.
Volumen 4, No. 3, p. 59.

AAlexander G.M., Peterlin B.L, Perreault M.],
Grothusen JR., Schwartzman R]J,
(2012). Changes in plasma cytokines
and their soluble receptors in complex
regional pain syndrome. ] Pain 13 (1):
10-20

Anton R., Duquenois P. (1968). The use of
Cassia in tropical and subtropical
countries, reviews of some chemical
constituents of these medicinal plants.
Medicine and herbal medicine, 2, 255-
268.

Aronoff DM. Oates JA, Boutaud O. (2000).
New insights into the mechanism of
action of acetaminophen: Its clinical
pharmacologic characteristics reflect its
inhibition of the two prostaglandin H2
synthases. Clan Pharmacol Ther; 79: 9-
19.

Ayoola MD., AA Gbolade., Ibitoye SF., Moody
JO. (2011). In vivo inflaimmatory
methanol extract of  Treculla
Africanadecne.and Buchholzia coriaceea
Engl. Journal Pharm. Sci, March,
Vol.10No.127-31p.

Bassyouni FA, ASA All, Haggag WM,
Mahmoud M, Sarhan MMA, Abdel
Rehim M. (2012). Antimicrobial, anti-
inflammatory, and  antinociceptive
activities ~ of  triazole,  pyrazole,
oxadiazine, oxadiazole, and sugar
hydrazone-5-nitroindolin-2-one
derivatives and a study of their
computational chemistry (II  part).
Egyptian Pharmaceutical Journal, 11:
136-143.

6510



Journal of Animal & Plant Sciences (J.Anim.Plant Sci.), 2019. Vol.40, Issue 1: 6501-6513 3
Publication date 30/04/2019, http://www.m.elewa.org/JAPS; ISSN 2071-7024 A

[T= T e
L

AFFILA L
-

o
L
AT "
Pl Ll L

.l_._._!-"'
1

Beelen AlJ., Zelinkova Z., Taanman-Kueter
E.W., Muller F.J., Men D.W., Zaat S.A.,
Kapsenberg M.L. and Jong E.C. (2007).
Stimulation of the intracellular bacterial
sensor NOD2 programs dendritic cells
to promote interleukin-17 production in
human memory T cells. Immunity 27:
660-9

Bouquet A. and Jacquot A., (1967). Test of
linguistic geography on some medicinal

plants of Congo-Brazzaville, 12p.
Bouquet A, (1969).  Traditional
Medicine and Pharmacopoeia:

Contribution to Ethnobotany Studies,
and Florist in the People's Republic of
Congo.Report presented to the ACCT,
Paris (1988) 605p.

Bouquet A. (1969). Féticheurs and traditional
medicines of Congo (Brazzaville).
Mémoires. ORS.T.OMM., N ° 36:
O.R.S.T.O.M, Paris, 115.

Chen J. (2011). History of bread theories.
Neuroscience Newsletter 27 (5): 343-
350.

Chika E., Moses 1., Chigozie U., Olisa A,
Ifeanyi chukwu I., Michael A., Charles
E., (2012). Evaluation of anti-bacterial
activity of the Buchholzia coriacea. S.
Phar. Biol. Res. 2 (4): 204-208.

Diafouka AJP (1997). Analyze uses of the
medicinal plants in 4 areas of Congo-
Brazzaville. Thesis of doctorate, Free
University of Brussels, Faculty of
Science, Laboratory of systematic
laboratory of botany and 431pages
Phytosociology.

Enechi OC and Nwodo OFC. (2014). Anti-
ulcer and gastric, anti-secretory activities
of Buchholzia coriacea in wistar albino
rats. African Journal of Biotechnology,
13: 2755-2761.

Epa C., Elion Itou R.D.G., Etou Ossibi A.W.,
Attibayéba., Ongoka P. R., Abena A.
(2015). Anti-inflammatory and healing
effect of aqueous and ethanolic extracts
of the bark of the Buchholzia coriacea
(Capparidaceae) Engl. Journal of
Applied Biosciences 94: 8858-8868.

6511

= T

Epa C. Attibayeba., Agbonon A., Morabandza
C.J., Okiemy-AKeli M.G., Ongoka R.,
Abena A.A., Gbeassor M. (2015). Effect
of ethanolic extract of trunk bark of
Buchholzia coriacea on some asthmatic
parameters in rats.Phytotherapy.DOI
10.1007 / s10298-015-1002-7.

Ezeja M1, Ezeigbo 1I, Madubuike KG. (2011).
Analgesic activity of the methanolic
seed extract of Buchholzia coriacea.
Research Journal of Pharmaceutical,
Biological and Chemical Sciences, 2:
187-193.

Ezekiel. OO Onyeoziri. NF (2009). Preliminary
studies on the antimicrobial properties
of Buchholzia coriacea (wonderful cola).
Department of Food Technology,
University of Ibadan, Ibadan, Oyo
State, Nigeria.African Newspaper of
Biotechnology vol. 8 (3), pp. 472-474.

Felix-Silva J, Giordani RB, da Silva-Jr AA,
Zucolotto SM, Fernandes-Pedrosa Mde
F. (2014). Jatropha gossypiifolia L.
(Euphorbiacea): A Review  of
Traditional ~ Uses,  Phytochemistry,
Pharmacology, and Toxicology of this
Medical Plant. Evid Based Complement
Alternate Med., 2014: 32 pages.

Fred-jaiyesimi A, O Ogbole, Anthony O,
Egbebumni O. (2011). Larvicidal effect
of the fart.Ether, chloroform fractions
and methanol extract of Buchholzia
coriacea engle seed.International
newspaper of Pharmaceutical Sciences
Research 2 (7): 1736- 1739.

Freitas Kelen, F. Ivy Carroll, ¢z al., (2013). The
Antinociceptive Effects of Nicotinic
Receptors a7  Positive  Allosteric
Modulators in Murine Acute and Tonic
Pain Mode Journal of Pharmacology
and Experimental Therapeutics, 344:
264-275

Fujfujino T, Takeuchi A, Maruko-Ohtake A,
Ohtake Y, Satoh ], Kobayashi T,
Tanaka T, Ito H, Sakamaki R,
Kashimura R, Ando K, Nishimaki-
Mogami T, Ohkubo Y, Kitamura N,
Sato R, Kikugawa K, Hayakawa M.



Journal of Animal & Plant Sciences (J.Anim.Plant Sci.), 2019. Vol.40, Issue 1: 6501-6513 3
Publication date 30/04/2019, http://www.m.elewa.org/JAPS; ISSN 2071-7024 A

[T= T e
L

AFFILA L
-

o
L
AT "
Pl Ll L

.l_._._!-"'
1

(2012). Of receptors for hepatocellular
carcinoma cell proliferation. ] Biochm.
152: 577-5806.

Guirimand F (2003). Physiology of Pain:
Recent Data Version V Nephrology, 24,
7; 401-407 Hanan AES; Rasha RA and
Asnaa TA. (2014). Assessment of the
chemo-preventive effects of various
plant constituents against doxorubicin-
induced toxicity in rats. ] Am Sci, 10:
153-1064.

Ibrahim TA and Fagbonun ED (2013a).
Phytochemical and mineral quality of
dried seeds of Buchholzia coriacea.
Journal of Applied Phytotechnology in
Environment Sanitation, 2: 121-126.

Ibrahim TA and Fagbonun ED (2013b).
Antibacterial and Antifungal Activity of
Ethanolic and Methanolic Extract of
Dried Seeds of Buchhlozia coriacea.
Greener  Journal of  Agricultural
Sciences, 3: 458-463.

Koster R., Anderson M., Debeer E.J. (1959).
Acid acetic analgesic screen. Federation
Proceedings 18: 112-118.

Kupeli E., Ornan I, Toker G., Yesilada.
(2000). Anti-inflammatory and
antinociceptive potential of Maclura
pomifera (Rafin) Schneider fruit extracts
anis major isoflavanoids, scandenone
and auriculasin. Journal of
Ethnopharmacology 107: 169-174.

Lawal 10O, Uzokwe, Igboango ABI, Awosan
AF, Nwogwugwu O], Faleye B, Olatunji
B F and Adesoga AA (2010). Ethno
medicinal information on collation and
identification  of some medicinal
seedlings in research institute of south.

West Nigeria. African newspaper
Pharmacy and Pharmacology 4 (1): 001-
007.

Lazdunski M. (2009). The molecular

mechanisms that generate the pain
signal. Academic Sciences, Institute of
Molecular and Cellular Pharmacology,
CNRS UMR 6097, Sophia-Antipolis

Li J-X, DA Thorn, Qiu Y, Peng B.W Zhang Y.
(2014).  Antihyperalgesic effects of

= T

imidazoline 12 receptor ligands in rat
models of  inflammatory and
neuropathic pain. Br ] Pharmacol 171
(6): 1580-1590.

Malmberg  A.B., Yaksh TL., (1992).
Antinociceptive actions of spinal non-
steroid anti-inflammatory agents on the
formalin test in the rat, ] Pharmacol
Exp Ther; 263: 136-46pp

Marieb Elaine and Hoehn Katja (2010). Human
anatomy and physiology; Editions du
Renouveau Pédagogique Inc: p.563

Nwachukwu MI, Duru MKC, Amadi BA and
Nwachukwu 10. (2014). Comparative
Evaluation ~ of  Phytoconstituents,
Antibacterial Activities and Proximate
Contents of Fresh, Oven Dried
Uncooked and Cooked Samples of
Buchholzia Coriacea Seed and Their
Effects on Hepatocellular Integrity.
International Journal of Pharmaceutical
Science Invention 3: 41-49.

Okemy Andissa N., Ouamba J.M., Koudou ]J.,
Gbeassor M. and Abena A.A., (2000).
Comparative study of Analgesic Activity
of Tetra and Association of Tree Plants:
Ageratum  conyzoides, Cymbopogon
citratus ~ and  lippia  multiflora.
International Journal of Pharmacology 2
(1): 42-44.

Onyekaba TU., Arute JE. and Anie CO. (2011).
Antimicrobial ~ and  phytochemical
screening of the methanolic leaf extract
of Buchholzia coliacea ("wonderful
cola"), Journal of Pharmaceutical and
Allied Sciences, 8 (1): 1596-8499pp.

Sinatra RS, Jahr JS, Reynolds LW, Viscusi ER,
Groudine SB, Payen-Champenois C
(2005). Efficacy and safety of single and
repeated administration of 1 gram

intravenous acetaminophen injection
(paracetamol) for pain management
after  major orthopedic  surgery.

Anesthesiology; 102: 822-31.

Sudo Roberto T, Miguel Neto L, ez al., (2015).
Antinociceptive effects of
hydroalcoholic extract from
Euterpeoleracea Mart (Acai) in a rodent

6512



s —
1

Journal of Animal & Plant Sciences (J.Anim.Plant Sci.), 2019. Vol.40, Issue 1: 6501-6513 3 BEHLALAL
Publication date 30/04/2019, http://www.m.elewa.org/JAPS; ISSN 2071-7024 A TR

| &= skpaCEL

model of acute and neuropathic pain;
BMC Complementary and Alternative
Medicine, 15: 208

Sébastien Talbot, Lahjouji K., Roy JP, Sénécal
J. (2010). Couture R and Morin A.
Mechanism of cigarette smoke-induced
kinin B (1) receptorexpression in rat
airways. Peptides. (10): 1940-5. PMID:
20637817.

Talbot Sebastien, Lin JC, Lahjouji K., Roy JP.
Senecal J., (2011). Morin A and Couture
R. Cigarette smoke-induced kinin Bl
receptor promotes NADPH oxidase
activity in cultured human alveolar
epithelial cells. Peptides. Jul; 32 (7):
1447-1456. PMID: 21600945.

Tanamoto K, Azumi S. (2000). Salmonella-type
heptaacylated lipid A is inactive and acts
as an antagonist of lipopolysaccharide
action on human line cells. ] Immunol).
164: 3149-3156,

Ulevitch RJ, Tobias PS (1999). Recognition of
Gram-Negative Bacteria and Endotoxin
by the Innate Immune System. Curr
Opin Immunol.11: 19-22.

WHO (2014). WHO's strategy for traditional
medicine for 2014-2023. Alogage at the
source. WHO  Library.1. Medical
medicine. 2. Complementary and
alternative therapies. 3. Health planning.
4. Health system. 5. Health policy. I.
World Health Organization. ISBN 978
92 4 250609 9. (NLM Classification:
WB 55). WHO Publishing, World
Health Organization, 20 Appia Avenue,
1211 Geneva 27 (Switzerland).

WHO (2013). WHO's strategy for traditional

medicine for 2014-2023. Geneva,

Switzerland, 75 pages.

(2000). Promoting the Role of
Traditional Medicine in Health Systems:
A Strategy for the African Region 2001-
2010, document AFR / RC50 / Doc.9
/ R). Harare, 15 pages.

Woolf CJ. (2010a). Overcoming obstacles to
developing new analgesics. Nat Med 16
(11): 1241-1247.

WHO

6513

i

Woolf CJ. (2010b). what is this thing called
bread? ] Clin Invest 120 (11): 3742-
3744.

Woolf CJ. (2011). Central sensitization:
implications for the diagnosis and
treatment of pain. Pain152 (3 Suppl):S2-
15.



