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ABSTRACT

This study was designed to examine the effects of ethanolic leaf extracts of Nauclea latifolia and
Emilia sonchifolia on anxiety, fear and locomotion in mice infected with plasmodium berghei
berghei. Thirty male Swiss albino mice weighing between 26-30g divided into five groups with six
mice in each group. Group 1 served as the Control group and was treated with 0.2ml of normal
saline, Group 2 served as the parasitized non-treated, Group 3, was parasitized and treated with
Coartem®, Group 4 was parasitized then treated with Emilia sonchifolia, Group 5 was parasitized
and treated with Nauclea latifolia and Group 6 was parasitized and treated with a combination of
Nauclea latifolia and Emilia sonchifolia respectively. The mice were passaged with the parasite
intraperitoneally and then administered extract orally using an orogavage cannula for a duration of
5 days. Behavioural tests were performed pretreatment (day 6 after parasite passage) and post-
treatment (day 11). The results obtained showed that grooming frequency and stretch attend

*Corresponding author: Email: innocentedagha@uniuyo.edu.ng, iedagha@yahoo.com;



Edagha et al.; BIMMR, 5(7): 914-923, 2015; Article no.BJMMR.2015.099

frequency were significantly (p<0.001) lower in groups 3-5 compared with the Control group. The
combined extract treatment in group 5 was significantly (p<0.001) reduced compared with the
parasitized non treated group. Line crossing duration was significantly (p<0.001) lower in groups 2
and 4 but significantly higher in groups 3 and 5 compared with the control group. This preliminary
study consolidates the view of herbal practitioners that the extract is effective in reducing anxiety
and fear and enhances increases locomotion in plasmodium berghei infected mice.

Keywords: Malaria; fear and anxiety; Locomotion; Nauclea latifolia; Emilia sonchifolia; Plasmodium

berghei; mice.
1. INTRODUCTION

Polyherbal preparations as decoctions or
concoctions have continued to enjoy wide
acceptance by a great number of people in both
the rural and urban areas of Nigeria as an
alternative  malaria therapy, despite the
availability of some affordable conventional
antimalarial drugs. The extraction of bioactive
agents from plants is one of the most intensive
areas of natural product research today, yet the
field is far from being exhausted [1]. Researchers
with interest in natural products have intensified
their efforts towards scientific evaluation of
traditional medicines [2]. Several articles have
reported on the use of Nauclea latifolia and
Emilia sonchifolia for their antiplasmodial and

anxiolytic  activities amongst many other
ethnobotanical properties.
Antidepressant/myorelaxant and anti-anxiety

activities of Nauclea latifolia have been reported
by [3]; and antiplasmodial activities has been
reported by [4-9]. Anti- inflammatory and
analgesic has been reported by [10] in the leaves
(aqueous extract); wound healing activity has
been reported by [11] in stem bark (methanolic
extract) and antimicrobial activities by [12,13];
[14] in the stem bark (chloroform extract), and
[15] leaves (aqueous and chloroform).

Emilia sonchifolia possess antioxidant activities
[16-19]; analgesic and anti-inflammatory
activities [20,21]; anticancer activities [22-24];
anti-cataract activities [25-28]; antimicrobial
activity [29]; anti-diabetic [30]; anticonvulsant
activity [31]; anti-fever activities [32,33].

This study aims to determine the effects of
ethanolic leaf extract of Nauclea latifolia and
Emilia sonchifolia on locomotion, fear and
anxiety in mice infected with plasmodium
berghei, to ascertain the possible side effects of
this intervention in the neurobehaviour of animals
undergoing antimalaria treatment.

2. MATERIALS AND METHODS
2.1 Experimental Animals

Thirty male Swiss Webster mice where obtained
from the animal holding facility of Faculty of
Basic Medical Sciences, University of Uyo, Uyo,
Nigeria and acclimatized for two weeks before
the start of the experiment. They were allowed
access to water and feed ad libitum.

2.2 Plant Collection

Fresh leaves of Nauclea latifolia and Emilia
sonchifolia was obtained at the medicinal farm of
the  Department of Pharmacology and
Toxicology, University of Uyo. They were
identified and authenticated by the Curator; at
the Herbarium of the Department of
Pharmacognosy and Natural medicine with
voucher numbers UUH/67 (g) for Nauclea latifolia
and UUH/10(e) for Emilia sonchifolia deposited.

2.2.1 Ethical approval

All procedures involving animals in this study
conformed to the guiding principles in the care
and use of animals [34] and the Faculty of Basic
Sciences, University of Uyo code of ethics for the
use of laboratory animals.

2.3 Plant Extraction

The extraction was done on fresh leaves as
1100g of Nauclea latifolia and 700g of Emilia
sonchifolia, macerated in 96% ethanol (Sigma
Aldrich, Germany) in a flat bottom flask and were
kept for 72 hours at room temperature. The
macerated leaves were then filtered and the
filtrate concentrated in water-bath at 450C to
dryness with Nauclea latifolia yielding 85.41g
while Emilia sonchifolia yielded 15.71g.
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2.4 Phytochemical Screening

Qualitative assay for the presence of
phytochemical constituents was carried out using
the standard procedures by [35] to reveal the
presence of constituents such as alkaloids,
saponins, flavonoids, tannins, cardiac glycosides
and anthraquinones.

2.5 Parasite Inoculation

Each mouse used in the experiment was
inoculated intraperitoneally with 0.2 ml of infected
blood containing about 1x10’ Plasmodium
berghei parasitized erythrocytes. The inoculums
consisted of 5x10° Plasmodium berghei
erythrocytes per ml. This was prepared by
determining both the percentage parasitaemia
and the erythrocytes count of the donor mouse
and diluting the blood with isotonic saline in
proportions indicated by both determinations
[36].

2.6 Dosage

All extracts dosage was determined after toxicity
test (LD50) was done using the modified Lorke’s
method [37]. Only the 10% of the LD50 of the
extracts was administered as shown in Table 1
below.

Table 1. Experimental design

Treatment groups Duration
& dosage (n=5)

Control (0.3ml) normal saline 11 days
PB non-treated 11 days
PB + Coartem® 6+5 days
5mg/kg

PB + ES325mg/kg 6+5 days
PB + NL500mg/kg 6+5 days
PB + ES325mg/kg + 6+5 days

NL500mg/kg
NL — Nauclea latifolia, ES — Emilia
sonchifolia, PB — Plasmodium berghei

2.7 Open Field Maze

The Open field maze is built of plywood and
measures 72 by 72cm with 36cm walls. One of
the walls is made of clear Plexiglas so that the
mice can be observed from the front of the
apparatus as well as from the top which also
without a cover. Lines painted blue divide the
floor of the open field into forty-nine 5 x 5 cm
squares, and these lines are used to assess
locomotor activity. The centre square (15 x 15

cm) is formed from the four inner squares and
this square is highlighted with a black marker. A
sheet of clear Plexiglas covers the floor. All
animal testing was conducted under diffuse
lighting conditions via a 60-Watt white light bulb.
It provides simultaneous measures of
locomotion, anxiety and fear [38]. The
behavioural test was done before the start of
treatment (day 6, after the passage of mice) and
at the end of treatment (day 11).

2.7.1 Procedure

Mice were carried to the test room in their home
cages and tested one at a time. The mice were
scooped up in a small plastic container from their
home cages and placed randomly into one of the
four corners of the open field. They were allowed
to explore the apparatus for 5 minutes, while
taking scores of their behaviours. After the 5
minutes test, the mice were scooped up from the
open field with the plastic container and returned
to their home cages. The open field was cleaned
with 70% ethyl alcohol and permitted to dry
between trials. The behaviours scored included:
1. Number of line crossing; frequency with which
the mice crossed one of the grid lines with all
four paws. 2. Centre square entries; frequency
with which the mice crossed one of the red lines
with all four paws into the central square. 3.
Duration of stay in the central square. 4. Rearing
frequency and duration.

2.8 Elevated Plus-Maze (EPM)

The Elevated Plus-Maze was built according to
the description of Lister [39]. The apparatus is in
the configuration of a + (that is, shape of a cross)
and comprised two open arms (25 x 5 x 0.5 cm)
across from each other and perpendicular to two
closed arms (25 x 5 x 16 cm) with a centre
platform (5 x 5 x 0.5cm). The open arms had a
very small (0.5 cm) wall to decrease the number
of falls, whereas the closed arms had a high (16
cm) wall to enclose the arm [40]. The entire
apparatus was 50 cm above the floor. The
apparatus was made of white transparent
Plexiglas materials.

2.8.1 Procedure

Mice were carried into the test room in their
home cages and were handled by the base of
their tails at all times. Mice were placed in the
central square of the Plus-Maze facing an open
arm and were then allowed to explore the
apparatus for 5 minutes. The maze was then
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cleaned with a solution of 70% ethyl alcohol and
allowed to dry between tests. Behaviours scored
were: 1. Open Arm Entries: Frequency with
which the animal entered the Open arms. All four
of the mouse’s paws should be in the open arms
to be regarded as an entry. 2. Open Arm
Duration: Length of time the animal spent in the
open arms. 3. Head Dipping: Frequency with
which the animal lowered its head over the sides
of the open arms towards the floor. 5. Rearing:
Frequency with which the animal stands on its
hind legs or leans against wall of the maze with
front paws.

2.9 Statistical Analysis

The data obtained from the study were
expressed as mean value * standard error of
mean (SEM). The data was statistically analyzed
using one way ANOVA and the difference
between the means of groups were considered
significant at (p<0.05) confidence level (Primer of
Biostatistics: The Program © McGraw-Hill
version 3.01) while the Histogram and error bars
was prepared with MS Office Excel 2007.

3. RESULTS AND DISCUSSION

This study was designed to assess the effect of
oral administration of ethanolic extracts of
Nauclea latifolia and Emilia sonchifolia in
parasitized mice during locomotion, anxiety and
fear tests using the Open field maze (OPM) and
the Elevated plus maze (EPM). Behaviour such
as line crosses and rearing are used as a
measure of locomotion and exploratory activity. A
high frequency of these parameters indicates
increased locomotion and exploration. The
frequency of line crosses measures the
horizontal locomotor behaviour and represents
the horizontal covered [41]. Line crossing is the
frequency with which the mice cross each of the
lines with all four paws. In Figs. 1 and 2, the final
line crossing and central square entry was
significantly (p<0.5) increased in groups 3,4,5,
and 5 compared to the control, unlike at their
initial measurements, indicative that
antiplasmodial properties of Coartem®, and the
extract, ameliorated the adverse effect of the
parasite in the infected mice, thereby improving
to some degree their motor activity, but the final
line crossing and central square entry in Group 2
was significantly decreased possibly due to the
burden of the infection. Fig. 3 shows that P.
berghei only in group 2, had a significantly
(p<0.05) lower central square duration compared
with the control. Damage in the primary motor

area, without involvement of adjacent cortex or
underlying white matter, is seldom encountered
clinically [42]. Plasmodium iRBC, platelets, and
immune cells have been suggested to
accumulate in the central nervous system during
ECM [43,44]. A destructive lesion in area 4
results in paresis (weakness) of the opposite side
of the body. The muscles involved are flaccid if
the damage is restricted to the precentral gyrus.

In Fig. 4, the initial and final rearing frequency
was significantly decreased compared to the
control. Rearing measures exploratory behaviour
or otherwise vertical locomotor activity. When
rearing, the animals stands upright on the hind-
legs the often using the tail as support while
visually exploring the environment [45]. Rearing
allows the mice to explore its horizon obtaining
information that requires it taking an action as to
what and represent exploration. Comparatively,
the treated groups experienced more horizontal
locomotion than vertical locomotion. Table 2 of
the EPM assessed the open and closed arm
durations as well as head dipping, as
assessments for fear and anxiety. Group 2
showed significantly (p<0.05) higher final closed
arm duration compared to the control, which may
be due to the generalized muscle fatigue as well
as reduced health status of the non-treated mice.
The final Stretch attend postures (SAP) in the
OPM test showed that Group 2 and 3 were
significantly (p<0.05) increased compared to
Groups 1,4,5 and 6 likewise in Table 3 of the
EPM, also shows that Group 3 was significantly
(p<0.05) increased compared to Groups 5 and 6.
SAP is the frequency with which the animal
demonstrated forward elongation of head and
shoulder followed by retraction to its original
position. These are risk assessment behaviors of
fear and anxiety which indicates that the animal
is hesitant to move from its present position of
comfort to a new position. Thus a low level of this
posture indicates a low level of anxiety and fear
[46].

Stress and feeling of anxiety are among the most
universal emotions. Stress is defined as the set
of all organic reactions to physical, psychic,
infectious or other aggressions, capable of
disturbing homeostasis [47]. Anxiety test is
based on the contrasting tendency of mice to
explore a novel environment against the aversive
properties of an open, brightly lit or elevated
space [48]. In addition, in the open field, anxiety
behavior may be triggered by two factors namely,
individual testing (the animals being separated
from its social group) and agoraphobia (as the
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area is very large relative to the animal). In
Fig. 5, the initial freezing duration (FD) was
significantly (p<0.05) increased in Groups 4, 5
and 6 compared to the control, but was
subsequently  decreased in the final
measurement except Group 2 which had a
prolonged FD possibly due to the level of
infection of the Plasmodium berghei. However,
both the initial and final grooming frequency (GF)
was significantly decreased in the treated groups
compared to the control indicative that perhaps
anxiolytic properties from the extracts may have
played a role. Grooming is a displacement
response and is associated with anxiety in
animals when they are introduced into a novel
environment [49]. Grooming duration is the time
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the animal spent licking or scratching itself while
stationary. It is possible that the anxiolytic
properties from the ethanolic extract enhance the
action of the inhibitory neurotransmitter GABA by
binding to a subtype of its postsynaptic receptor
that occurs abundantly on the surfaces of
neurons in the amygdale and other parts of the
limbic system [42]. Fig 6 shows result for
urination and defecation which are known
indicators of fear and anxiety. Groups 2 and 3
had significantly (p<0.05) increased defecation
post-infection, whereas groups 4 and 6 had
significantly (p<0.05) reduced urination. This may
suggest that bioactive chemicals in the extract
down-regulated receptors and connectivity in the
amygdala, a key center of fear.

* Kk *k Kk

M Initial LC

Final LC

2 3

1

A
il

5

Fig. 1. Comparison of the frequency of line crosses (Initial and Final) in the open field maze in
mice before and after treatments between treated groups (2-6) and control group (1)
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Fig. 2. Comparison of the frequency of centre square entries (Initial and Final) in the open
field maze
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Fig. 3. Comparison of the frequency of centre square duration (Initial and Final) in the
open field maze
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Fig. 4. Comparison of the frequency of rearing (RF) and Stretch Attend Posture (SAP)
(Initial and final) in the open field maze

30 -+
M Initial FD

25 Final FD
= Initi

20 Initial GF
M Final GF

15

10

-5 -

Fig. 5. Comparison of the initial and final of Freezing Duration (FD) and Grooming Frequency
(GF) in the open field maze
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Fig. 6. Comparison of the frequency of Urination (U) and Defecation (D) (Initial and Final) in
the open field maze

Table 2. Comparison of open, closed arm durations and head dipping in elevated plus maze

Treatment Open arm duration (secs) Closed arm duration (secs) Head dipping/5min

(n =5) Initial Final Initial Final Initial Final

Control 28.36+2.84 29.44+1.07 21.7946.01 18.85+3.53 9.00+1.41 3.20+0.86
PB 1.2140.36"**  39.58+10.66  16.94+7.17"°  39.54+5.03**  4.00+1.30**  2.40+0.51
PB+Coartem 4.85+2.68**  9.22+2.60° 5.91+2.69 N° 29.80+4.20 1.004£0.55***  0.40%0.24
PB+ES 5.87+3.23**  39.21+6.14 24.58+7.37"  24.29+1.65 10.20+1.02° 0.80+0.37
PB+NL 28.48+7.98° 33.74+9.48 18.90+5.82"° 16.91+2.99° 7.00+1.26° 4.20+1.16
PB + ES+NL 30.96+8.23° 26.85+4.40 25.51+7.17"° 18.90+2.96° 9.40+0.68° 7.60+2.11*

Data are mean + SEM values. *P<0.05; **P<0.001; ***P<0.0001 and NS — Not significant compared with control.

a — Groups 5 and 6 statistically significant at P<0.0001 compared with groups 2, 3 and 4; b — Group 3 statistically significant at P<0.05 compared
with groups 2 and 4; ¢ — Group 5 and 6 statistically significant at P<0.001 compared with group 2; d — Groups 4 and 6 statistically significant at
P<0.0001 compared with groups 2 and 3
e — Group 5 statistically significant at P<0.0001 compared with group 3; f — Group 6 statistically significant at P<0.001compared groups 1, 2, 3, 4,
and 5

Table 3. Comparison of stretch attend posture, urination and defecation in elevated plus maze

Treatment Stretch attend posture  Rearing freq./5min Urination Defecation
(n=5) Initial Final Initial Final Initial Final Initial Final
Control 2.80+0.73 3.80+0.73 7.60+1.96  2.20%0.49  0.40+0.24 0.00+0.00 0.00£0.00  0.40+0.24
PB 5.20+1.20° 4.60+0.87 1.80+0.58*** 3.40+0.60°  0.60+0.40" 1.00+0.32*° 0.40+0.24  1.00+0.45
PB+Coartem 0.40+0.24° 7.40+2.27° 1.00+0.32*** 0.60+0.40  0.40+0.24"° 1.00+0.55*° 1.00+0.55  0.40+0.24
PB+ES 4.20+0.73  2.20+0.44 1.60+0.93*** 1.80+0.80  0.40+0.24"° 0.40+0.24 2.20+0.73*" 1.40+0.249
PB+NL 4.00+1.18  1.60£0.40 1.00+0.55*** 0.60+0.24  0.00+0.00"° 0.00£0.00  1.40+0.24  0.00+0.00
PB+ ES+NL 1.00+0.32  0.40+0.24 2.20+0.66*** 1.20+0.37  0.40+0.24"° 0.00£0.00  1.00+0.34  0.60+0.24

Data are mean + SEM values. *P<0.05; **P<0.001; ***P<0.0001 and NS — Not significant compared to control
a — Group 2 statistically significant at P<0.05 compared to group 6; b — Group 3 statistically significant at P<0.05 compared to groups 2, 4 and 5
¢ — Group 3 statistically significant at P<0.05 compared to group 5 and 6; d — Group 2 statistically significant at P<0.05 compared to groups 3, 5
and 6; e — Groups 2 and 3 statistically significant at P<0.05 compared to groups 1, 5 and 6; f — Group 4 statistically significant at P<0.05
compared with group 2; g — Group 4 statistically significant at P<0.05compared with group 5

5. CONCLUSION COMPETING INTERESTS

From this study, it was observed that Nauclea Authors have declared that no competing
latifolia and Emilia sonchifolia is able to decrease interests exist.

fear and anxiety in parasitized mice while

increasing their locomotion and exploratory REFERENCES

activity. This may be indicative of its use as

antimalarial treatment, and possible psycho- 1. Sofowora A. Medicinal Plants and

active ingredients are present which can be
isolated for the management of neurological
conditions such as epilepsy and convulsion. o
Further work is required to establish the depth of

this possibility.

Traditional Medicine in Africa. Spectrum
Books Limited, Ibadan. 2008;181.

Taheri S, Zarei A, Ashtiyani SC, Rezaei A,
and Zaheiri S. Evaluation of the Effects of
Hydroalconolic Extract of Berberis vulgaris

920



10.

11.

Edagha et al.; BIMMR, 5(7): 914-923, 2015; Article no.BJMMR.2015.099

rot on the Activity of the Liver enzymes in
Male Hypercholesterolaemic Rats.
Avicenna Journal of Phytomedicine.
2012;2(3):153-161.

Taiwe GS, Ngo Bum E, Dimo T, Talla E,
Weiss N, Dawe A, Moto FCO, Sidiki N,
Dzeufiet PD, De Waard M. Antidepressant,
Myorelaxant and Anti-anxiety-like effects
from root extracts in Murine Models.
International Journal of Pharmacology.
2010;6(4):364-371.

Kokwaro, JO. Medicinal plants of East
Africa. East Africa Literature bureau,
Nairobi. 1976;35.

Akubue PI, Mittal GC. Clinical evaluation of
a traditional herbal practice in Nigeria:
Preliminary report. Journal of
Ethnopharmacology. 1982;6(3):355-359.
Traore-Keita F, Gasquet M, Di Giogio C,
O’livier E, Dalmas F, Keita A, Diynbo O,
Balansard G, Timon-David P. Antimalarial
activity of four plants used in traditional
medicine in Mali. Phytotherapy Research.
2000;14(1):45-47.

Ajaiyeoba E, Ashidi J, Abiodun O, Okpako
L, Ogbole O, Akinboye D, Falade C, Bolaji

O, Gbotosho G, Falade M, Iltiola O,
Houghton P, Wright C, Oduola A.
Antimalarial ~ Ethnobotany: In  Vitro

Antiplasmodial Activity of Seven Plants

Identified in the Nigerian Middle Belt.
Pharmaceutical Biology. 2004;42:8,588-
591.

Asase A, Oteng-Yeboah A A, Odamtten
GT, Simmonds MSJ. Ethnobotanical study
of some Ghanaian anti-malarial plants.
Journal of Ethnopharmacology.
2005;99:273-279.

Adzu B, Mustapha KB, Masimirembwa C,
Obodozie O, Kirim RA, Gamaniel KS.
Simulation of metabolism-based herb-drug
interaction: Towards safe and efficacious
use of NIPRD-AM1 Avicenna Journal of
Phytomedicine. 2013;3:(3):201-204.

Goji ADT, Mohammed A, Tanko Y,
Ezekiel I, Okpanchi AO, Dikko AUU. A
Study of the Anti-Inflammatory and
Analgesic Activities of Aqueous Extract of
Nauclea latifolia leaves in Rodents. Asian
Journal of Medical Sciences.
2010;2(6):244-247.

Udobre AS, Usifoh CO, Eseyin OA, Udoh
AE, Awofisayo OA, Akpan AE. The wound
healing activity of methanol extract of the
stem bark of Nauclea latifolia. International
Journal Pharmaceutical and Biomedical
Sciences. 2012;3(3):136-139.

921

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Okwori AEJ, Okeke CI, Uzoechina A,
Etukudoh NS, Amali MN, Adetunji JA. The
antibacterial potentials of Nauclea latifolia.
African  Journal  of  Biotechnology.
2008;7(10):1394-1399.

Okei W, Ogunlesi M, Osibote EA, Binutu
MK, Ademoye MA. Comparative Studies of
the Antimicrobial Activities of components
of Different Polarities from the leaves of
Nauclea latifolia. Research Journal of
Medicinal plant. 2011;5(3):321-329.

Anowi CF, Cardinal NC, Mbah CJ,
Onyekaba TC. Antimicrobial Properties of
the Methanolic Extract of the Leaves of
Nauclea latifolia. International Journal of
Drug Research and Technology.
2012a;2(1):45-55.

Anowi CF, Cardinal NC, Ezugwu CO,
Utoh-nedosa UA. Antimicrobial Properties
of the Chloroform Extract of the Stem Bark
of Nauclea latifolia. International Journal of
Pharmacy and Pharmaceutical Sciences.
2012b;4(2):744-750.

Shyura L, Tsunga J, Chenb J, Chiua C, Lo
C. Antioxidant Properties of Extracts from
Medicinal Plants Popularly Used in
Taiwan. International Journal of Applied
Science and Engineering. 2005;3(3):195-
202.

Guha G, Rajkumar V, Mathew L, Kumar
RA. The antioxidant and DNA protection
potential of Indian tribal medicinal plants.
Turkish Journal Biology. 2011;35:233-242.
Sophia D, Ragavendran P, Arulraj C,
Gopalakrishnan VK. In vitro antioxidant
activity and HPTLC determination of n-
hexane extract of Emilia sonchifolia (L.)
DC. Journal of Basic and Clinical
Pharmacy. 2011;002 (004):179-183.

Raj M. Natural Antioxidant (Flavone
Glycoside) From Emilia Sonchifolia Dc.
and Its Potential Activity. International
Journal of Pharmacy and Pharmaceutical
Sciences. 2012;4(1):159-162.

Essien GE, Nwidu LL, Nwafor PA. Anti-
Inflammatory and Analgesic Potential of
Methanolic Extract of Emilia Sonchifolia
(Compositae) Leaves in Rodents. African
Journal of Biomedical Research.
2009;(12):3,199-207.

Rahman A, Akter N, Rashid H, Ahmed NU,
Uddin N, Islam S. Analgesic and anti-
inflammatory effect of whole Ageratum
conyzoides and Emilia sonchifolia alcoholic
extracts in animal models. African Journal
of Pharmacy and Pharmacology.
2012;6(20):1469-1476.



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Edagha et al.; BIMMR, 5(7): 914-923, 2015; Article no.BJMMR.2015.099

Shylesh, BS, Padikkala J. In vitro cytotoxic
antitumour property of E. sonchifolia (L) in
mice. Journal of Ethnopharmacology.
2000;73:495-500.

Cibin TR, Srinivas G, Gayathri Devi D,
Srinivas P, Lija Y, Abraham, A. Antioxidant
and Antiproliferative Effects of Flavonoids
from Emilia sonchifolia Linn on Human
Cancer Cells. International Journal of
Pharmacology. 2006;2(5):520-524.

Jiny Varghese K, Anila J, Nagalekshmi R,
Resiya S, Sonu J. Dasapushpam: The
Traditional Uses and The Therapeutic
Potential of Ten Sacred Plants of Kerala
State In India. International Journal of
Pharmaceutical Sciences and Research.
2010;1(10):50-59.

Lija Y, Biju PG, Reeni A, Cibin TR,
Sahasranamam V, Abraham A. Modulation
of selenite cataract by the flavonoid
fraction of  Emilia  sonchifolia in
experimental animal model. Phytotherapy
Research. 2006;20:1091-1095.

Patel DK, Prasad SK, Kumar R,
Hemalatha S. Cataract: A major secondary
complication of diabetes, its epidemiology
and an overview on major medicinal plants
screened for anti-cataract activity. Asian
Pacific Journal of Tropical Disease.
2011;323-329.

Patel P, Jivani N, Malaviya S, Gohil T,
Bhalodia Y. Cataract: A major secondary

diabetic  complication. International
Current Pharmaceutical Journal.
2012;1(7):180-185.

Singh B, Kumar D, Singh R.

Phytotherapeutics for management and
prevention of cataract generation.
Phytopharmacology. 2012;3(1)93-110.
Yoga Latha L, Darah |, Sasidharan S, Jain
K. Antimicrobial Activity of Emilia
sonchifolia DC. Tridax procumbens L. and
Vernonia cinerea L. of Asteracea Family:
Potential as Food Preservatives. Malaysia
Journal Nutrition. 2009;15(2):223-231.
Monago CC, Gozie GC, Joshua PE.
Antidiabetic and Antilipidemic Effects of
Alkaloidal Extract of Emilia sonchifolia in
Rat. Research Journal of Science and
Technology. 2010;51.

Asije O, Adelusi SA, Usifoh CO.
Anticonvulsant Activity of Emilia sonchifolia
Leaf Extracts. Pakistan Journal of
Scientific  and  Industrial  Research.
2006;49(4):269.

Ediriweera ERHSS. A Review on Medicinal
uses of Weeds in Sri Lanka. Tropical

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

922

Agricultural Research and Extension.
2007;(10)11-16.

Adebajo AC, Famuyiwa FG, John JD, Idem
ES, Adeoye AO. Activites of Some
Nigerian Medicinal Plants against Aedes
aegypti. Chinese Medicine. 2012;3:151-
156.

American Physiological Society. Guiding
principles for research involving animals
and human beings. The American Journal
of Physiology-Regulatory, Integrative and
Comparative Physiology. 2002;283:281-
283.

Trease GE, Evans WC. A Textbook of

Pharmacognosy. 13th ed., London:
Bailliere Tindall Ltd. 1989;19 -21.
Odetola A, Basir O. Evaluation of

antimalarial properties of some Nigerian
Medicinal Plants. In: Sofowora A, Editor.
Proceeding of African Bioscience Network,
Federal Ministry of Science and
Technology, Nigerian Society of
Pharmacology and Drug Research and
Production unit, University of Ife organized
Workshop, Ife. 1980;275-283.

Lorke D. A New Approach to practical
Acute Toxicity Testing. Archives of
Toxicology. 1983;54:275-287.

Carrey N, McFadyyen, Brown RE. Effect of
chronic methylphenidate on the locomotor
and exploratory behaviour of prebubertal
mice. Journal of Child and Adolescent
Psychopharmacology. 2000;10:277-286.

Lister R. Ethnologically-based Animal
Models of Anxiety Disorders.
Pharmacology and Therapeutics.

1990;46:321-340.

Mulder GB, Pritchett K. The Elevated Plus-
Maze.  Contemporary  Topics. The
American  Association for Laboratory
Animal Science. 2004;43(2)39-40.

Kelley AE, Cador M, Stinus L. Exploration
and its measurement. A
psychopharmacological perspective, in
Boulton AB, Baker GB, Greenshaw AJ
(eds.), Neuromethods, 13:
Psychopharmacology, Humana Press,
Clifton. 1989;95-144.

Kiernan JA. Barr's The Human Nervous
System. An Anatomical Viewpoint. Ninth
Edition, Wolters Kluwer/Lippincott Williams
& Wilkins. 2009;235-241.

Ortolano F, Maffia P, Dever G, Rodolico G,
Millington OR. Advances in imaging of new
targets for pharmacological intervention in
stroke: Real-time tracking of T-cells in the



44.

45.

46.

Edagha et al.; BIMMR, 5(7): 914-923, 2015; Article no.BJMMR.2015.099

ischaemic  brain. British  Journal of
Pharmacology. 2009;159:808—-811.

Cabrales P, Zanini GM, Meays D, Frangos
JA, Carvalho LJM. Murine cerebral malaria
is associated with a vasospasm-like
microcirculatory dysfunction, and survival
upon rescue treatment is markedly
increased by nimodipine. American Journal
of Pathology. 2010;176:1306-1315.

Van Abeelen JHF. Genetics of rearing

behavior in mice, Behaviour Genetics.
1970;1:71-76.
Blanchard DC, Griebel G. Mouse

Defensive Behaviours: Pharmacological

47.

48.

49.

and Behavioural Assays for Anxiety and
Panic. Neuroscience and Behavioural
Reviews. 2001;25:205-218.

Bernik V. Stress: The silent Killer. Brain
and Mind Online Magazine. 1996;50-55.
Bourin M, Hascoet M. The mouse
light/dark box test. European Journal of
Pharmacology. 2003;463(1-3):55-65.
Costall B, Jones BL, Kelly ME, Naylor RJ,
Tomkins DM. Exploration of mice in a
black and white test box: Validation as a
model  of  anxiety. Pharmacology,
Biochemistry and Behaviour. 1989;32:777-
785.

© 2015 Edagha et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history.php?iid=709&id=12&aid=6451

923



