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The present study examines the neuropharmacological activity
of the ethanol root extract of Securidacalonge pedunculata Fres
(Polygalaceae) using the Open Field and Apomorphine induced
stereotypic test in mice. The oral LD50 value was evaluated in
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mice. Preliminary phytochemical screening of the extract was
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also conducted. The extract significantly inhibited apomorphine
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induced stereotypic behaviour, decreased the frequency of line
crossing, grooming frequency and rearing against the wall in
the open field. Acute toxicity test showed an oral LD50 value of
922 mg/kg per body weight in mice which is slightly toxic.
Phytochemical analysis revealed the presence of carbohydrates;
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tannins, steroids, alkaloids, flavonoids and cardiac glycosides.
These findings suggest that the roots of S. longepedunculata
possess psychoactive substances with potential antipsychotic
properties.
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INTRODUCTION
Mental diseases including schizophrenia, anxiety and depression are considered to be a
leading global healthcare burden amounting to 12.3 % of the global burden of disease which
is expected to rise further in the near future1. Approximately 450 million people suffer from a
mental or behavioral disorder2, with only a small portion of them receiving the most basic
treatment. However, because of the limited efficacy of current drugs, the need for newer,
better-tolerated and more efficacious treatments remains high.
Therefore, in the search for safer, more specific and cheaper therapies for the management of
mental disorders, medicinal plant research, worldwide, has progressed constantly,
demonstrating the pharmacological effectiveness of many medicinal plants in different
animal models.3
Securidacalonge pedunculata Fres (Polygalaceae) is a semi-deciduous shrub or small tree
that grows to 12 m tall, with an often flattened or slightly fluted bole. It is spiny and much
branched, with an open, rather straggly looking crown. The hatchet like appearance of the
fruit is referred to in the generic name, while the specific name, „longepedunculata‟, refers to
the long, slender stalks of the flowers. It is commonly known as sanya in Hausa, ipeta in
Yoruba and ezeogwu in Ibo.
It is used for the management of a wide range of ailments. The root bark of S.
longepedunculata is used for the management and control of coughs, headache, constipation,
wound, sore throat, rheumatisms, and gout4. Extract of the root bark of S. longepedunculata
exhibited neuromuscular blocking and negative inotropic and chronotropic cardiac effects5,
and also demonstrated spasmolytic activity on vascular and extravascular smooth muscles in
experimental animals6. The antisnake venom activity of the aqueous root extract was earlier
reported7,8. The root powder exhibited insecticidal activity against a number of insects
infesting stored grains9. Atawodi et a.,l10 reported that the methanol extract of
Securidacalonge pedunculata has some in vitro trypanocidal activities while methyl
salicylate reportedly present in the volatile constituent is said to be responsible for the plant
biocide effect against stored grain insects11.
Pharmacological screening of root bark extracts of S. longepedunculata revealed that the root
bark possesses potent anti-inflammatory effect in the topical and systemic models of acute
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inflammation12. Antimicrobial activity was observed, particularly from the aqueous root
extract13.
In Northern Nigeria, the plant is employed in traditional medicine principally for its
psychotropic properties. A cold infusion is prepared by submerging the roots and leaves in
enough quantity of water to soak overnight. The infusion is usually taken orally the following
day and then used to bathe. The infusion can be taken singly or in combination with other
medicinal plants such as Annona senegalensis, Syzygium guineense, Piliostigma thonningii
and Terminalia avicennioides.
This study seeks to evaluate the possible antipsychotic, anxiolytic, antidepressant effect and
other possible central nervous system activity of this plant in mice.
MATERIALS AND METHODS
Collection and Identification of plant
Fresh root of Securidacalonge pedunculata plant was collected by Mr. A.A Maidori of the
Pharmacology Department, Faculty of Pharmaceutical Sciences, University of Jos, in the
month of April 2012 from Fanshanu, Toro local government area, Bauchi state, Nigeria. The
plant was identified and authenticated by Mr. J.J Azila, of the Herbarium Unit, Federal
College of Forestry, Jos, Nigeria. A voucher specimen with number 900141 was deposited at
the herbarium unit of the Department of Biological Science, Ahmadu Bello University, Zaria,
for future reference.
Preparation of Plant and Extraction process
The plant material was cleaned, cut into pieces and air dried in the shade for 2 weeks and
milled into a coarse powder with the aid of a mortar and pestle. 200 g of the powdered plant
material was macerated in 70% ethanol for 72 hours with occasional shaking. The extract was
then filtered through Whatman No 1 filter paper. The marcerate was concentrated (dried in
the oven at a temperature of about 400C in vacuo to give a dry solid residue of the extract.
The resultant extract was weighted, stored in a refrigerator and the percentage yield
calculated. Known weight of the extract was dissolved in distilled water at an appropriate
concentration for oral administration when required. The percentage yield was calculated to
be 10.04%w/w.
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Animals
Albino mice (18-30g) of either sex were used for the study. The animals were obtained from
the Animal House Unit, Department of Pharmacology, University of Jos and the Nigerian
Institute of Trypanosomiasis Research (NITR) animal house, Jos, Nigeria. The animals were
housed in cages and maintained under standard environmental conditions (260C) with access
to food and clean drinkable water. The animals were deprived of food the night before the
experiment and during the experiment. This was done to ensure that food does not interfere
with the absorption of the drug.
Acute toxicity test
The acute toxicity and lethality test of the ethanol extracts of the plant was studied in mice
using the method described by Lorke14.
Apomorphine–Induced Stereotypic Behaviour
The mice were randomly divided into four groups (n = 5) to receive oral administration of the
ethanol extract, (200 mg/kg, 400 mg/kg) while the control groups received either
Chlorpromazine (2 mg/kg i.p) or Normal saline (10 ml/kg p.o). After 30-60mins, Stereotypic
behaviour was induced by injection of Apomorphine (2 mg/kg i.p) in all groups.
Signs of stereotypic behaviour, which include mainly sniffing and gnawing, were observed
and scored as follows: Absence of stereotypy= 0; occasional sniffing = 1; occasional gnawing
= 2; frequent gnawing = 3; continuous gnawing = 4; gnawing intensively and staying at the
same spot = 5.
Open Field Test
Briefly, mice (18 - 30 g) selected at random were divided into groups (n = 5) to receive oral
administration of the extract, (200 mg/kg, 400 mg/kg). The control groups received either
diazepam (2 mg/kg i.p) or normal saline (10 ml/kg p.o). Thirty to sixty minutes after
treatment, each mouse was placed in the centre square of the open field. Horizontal (number
of squares crossed) and vertical (number of rearing) activity was recorded manually for 5
min. Behavioural parameters recorded include line crossing, centre square entries, rearing (in
the air and against the wall) and stereotypy as shown by frequency and duration of grooming.
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The apparatus was thoroughly cleaned between tests with a tissue paper moistened with 10%
ethanol to minimize olfactory cues between trials15.
Statistical Analysis
All the results were expressed as Mean ± SEM. Data were analyzed using one way analysis
of variance (ANOVA) followed by Newman Keul‟s post hoc test in Graph Pad prism
software version 5.04 package, p< 0.05 was considered as significant.
RESULTS
Acute toxicity test and Phytochemical screening
Acute toxicity (LD50) test14 which was carried out using albino mice showed Securidacalonge
pedunculata to be non-toxic up to an oral dose of 922mg/kg body weight. The Phytochemical
analysis of Securidacalonge pedunculata root revealed the presence of the alkaloids, steroids,
tannins, carbohydrates, flavonoids and cardiac glycosides.
The Open Field test
The extract at a dose of 200 mg/kg and 400 mg/kg caused a very significant dose dependent
decrease (p<0.001) in the number of line crossed when compared to the normal saline treated
group. Results from diazepam treated mice were similar. At a dose of 400 mg/kg, the extract
caused a significant decrease (p<0.05) in rearing against the wall when compared to the
vehicle treated group (p<0.05). Results from diazepam treated group showed a very
significant decrease (p<0.01) in rearing against the wall when compared to the normal saline
treated group. The frequency of grooming also decreased significantly (p<0.05) after
administration of Securidacalonge pedunculata root extract at a dose of 200 mg/kg compared
to vehicle treated group. Similar results were obtained for diazepam treated group.
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TABLE 1: Effect of Ethanol Extract of Securidacalonge pedunculata Root on Mice in
the Open Field
Treatment

Dose(mg/kg)

Locomotors Activity
Line crossing

Normal saline

10ml/kg

65.80±6.36

Centre
square entries
0.60±0.25

SL Extract

200mg/kg
400mg/kg
2mg/kg

36.40±1.97***
26.40±3.23***
36.20±4.65***

1.80±1.07
0.60±0.40
1.40±0.40

Diazepam

Values are presented as mean ± SEM (n = 5); * p <0.05, ** p <0.01,***p<0.001. Newman
Keul’s post hoc test as compared to control, (SL= S. longepedunculata)
TABLE 2: Effect of Ethanol Extract of Securidacalonge pedunculata Root On Mice In
The Open Field
Treatment

Normal
saline
SL Extract
Diazepam

Exploratory activity
Rearing
Rearing
in the air against
the wall
3.40±1.25 22.60±7.00

Grooming
Frequency

Duration(s)

5.60±1.36

67.80±19.03 1.40±0.40

0.40±0.25

2.60±1.21 25.00±2.35
2.40±1.50 8.80±3.40*
0.40±0.25 2.20±1.96**

1.80±0.92* 25.60±13.10 0.80±0.58
3.00±1.00 23.00±8.57 1.00±0.45
1.40±0.68* 4.20±1.96* 2.20±1.32

0.60±0.40
0.40±0.25
0.00±0.00

Defecation Urination

Values are presented as mean ± SEM (n = 5); * p <0.05, ** p <0.01,***p<0.001. Newman
Keul’s post hoc test as compared to control, (SL= S. longepedunculata)
The Apomorphine Induced Stereotypic Test
The extract at a dose of 400 mg/kg p.o significantly (p<0.05) attenuated apomorphine
induced stereotypic behaviour in mice (Table 3).
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Table 3: Effect of Securidacalonge pedunculata ethanol root extract on apomorphineinduced stereotype behaviour in mice
Treatment

Dose (mg/kg)

Normal Saline
SL Extract
SL Extract
Chlorpromazine

10
200
400
2

Stereotypic Behaviour Score (min)
0
10
20
3.55±0.16 3.43±0.22 3.39±0.33
3.29±0.34 3.19±0.35 3.15±0.27
2.85±0.65 2.95±0.42 3.12±0.30
0.00±0.00 0.00±0.00 0.00±0.00

30
3.42±0.23
+++
2.87±0.40
++
1.95±0.44*
0.20±0.20

Values are presented as mean ± SEM (n = 5); * p <0.05, Newman Keul‟s post hoc test as
compared to vehicle control. (SL= S. longepedunculata). *Significantly different from the
control at p<0.05.++ p<0.01, +++ p<0.001 as compared to the Chlorpromazine treated group.
DISCUSSION
The median lethal dose serves a great purpose as a first pointer to the safety or toxic potential
of a substance whose toxicity profile is not yet known16. The oral LD50 value of the extract is
estimated to be 922 mg/kg body weight. Pharmacologically, a median lethal dose; LD50
(Oral) value of 922 mg/kg obtained is an indication that the plant is slightly toxic to the
experimental

model

(albino

mice)

used.

This

is

in

accordance

with

toxicity

classification/scale of toxic substances17.
The result of the phytochemical screening of the extract revealed the presence of alkaloids,
cardiac glycosides, carbohydrates, flavonoids, steroids and tannins which may be responsible
for the neuroleptic potential of the extract. This is in conformity with reports from previous
study18. Earlier reports suggest that plants containing flavonoids, saponins and tannins
possess activity against many CNS disorders19.
The open field model provides simultaneous measures of locomotion, exploration and
anxiety. It also measures sedative20, as well as non- specific effects of drug on locomotor
activity21.
It examines anxiety related behaviour characterized by the normal version of the animal to an
open, brightly lit area22, 23. Animals are afraid of the aversive center and as such spend more
time in the protective corners.

Anxiolytics reduce this natural aversion and promote

exploration such that the time spent in the center is increased. Anxiogenics increase the
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animal‟s natural aversion and as such increase the time spent by animals in the more
protective corners compared to the center22.
In the Open field test, treatment with the extract at a dose of 400 mg/kg showed anxiolytic
activity given that there was a significant decrease in rearing against the wall when compared
to the saline treated group. A significant decrease was also observed in the number of line
crossed at a dose of 200 mg/kg and 400 mg/kg. Similar findings from other studies have also
confirmed the anxiolytic property of the extract24. In a novel environment as in the open field,
anxious rodents exhibited thigmotaxic behaviour, which is a spontaneous preference for
periphery/walls of the open field to the central parts.
Thus, the animals exhibited reduced thigmotaxic behaviour as shown by reduced preference
for walls of the open field which is consistent with central depressant activity. Decrease in
spontaneous motor activity such as locomotor activity (horizontal activity) and rearing
(vertical activity) results from reduced excitability of the central nervous system and
sedation25,26. The decrease in line crossing is indicative of a possible sedative effect.
The administration of S. longepedunculata extracts at a dose of 200 mg/kg (p<0.05),
produced a significant decrease in grooming frequency comparable to the diazepam treated
group. No significant difference was observed for defecation and urination. The validity of
defecation as a measure of anxiety has been questioned. Hall describes defecation and
urination as indices of anxiety in rodents. He argues that the animal will have reduced
locomotion in a novel environment but the autonomic nervous system will be activated which
will increase defecation in this noxious area27.
However, Bindra and Thompson28 argued that there is no significant relationship between
fearfulness and urination and defecation as measured in the open field test. Nevertheless,
Bindra and Thompson28 agree that defecation and urination in a novel environment are signs
of emotionality, which is not to be equated with fearfulness or timidity. 28
The ethanol extract of Securidacalonge pedunculata root reduced stereotypic behaviour
induced by apomorphine at a higher dose of 400mg/kg. This effect is an indication of
neuroleptic and antidopaminergic potential of this extract. Apomorphine induces a
stereotyped behaviour in rats and mice characterized by licking, sniffing and gnawing in a
repetitive, compulsive manner which is an indication of striatal dopaminergic stimulation29.
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Compounds which prevent apomorphine induced stereotypy antagonize D2 receptors in the
nigostriatal system 29.
Therefore, inhibition of apomorphine induced stereotypic behaviour suggests interference
with central dopaminergic transmission by the extract.
Securidacalonge pedunculata sedative and anticonvulsant properties were earlier reported by
Adeyemi et al24. The therapeutic benefits of traditional remedies might depend upon a
combination of constituents. Saponins have been shown to have profound CNS activities4, 30.
Flavonoids, alkaloids and tannins have also been shown to possess anticonvulsant, anxiolytic
and sedative property31,32,33. Flavonoids are natural active compounds that tend to bind to
benzodiazepines GABAA receptors and they act pharmacologically as partial agonists. Some
semi-synthetic flavones derivatives are much more potent than diazepam in vivo

33,34

.It is

therefore likely that the flavonoids, tannins, and alkaloids contents of this plant might be
contributing to the pharmacological effect of the extract.
CONCLUSION
The results obtained provide evidence that the ethanol root extract of Securidacalonge
pedunculata may contain psychoactive principles that may be relevant to the management of
Psychiatric Disorders.
ACKNOWLEDGMENT
The authors are grateful to Mr. Solomon, Mr Arome, Mr Chinedu, Mr Sola, Mr Isaiah, Mr
Thomas and Mr. Azi of the Department of Pharmacology, University of Jos, Jos, Nigeria and
Dr. Oladipo of National Veterinary Research Institute, Vom, for the technical assistance
rendered in the course of the research work.
REFERENCES
1. Reynolds, E.H., (2003). Brain and mind: a challenge for WHO. Lancet. 361:1924-1925.
2. The World Health Report. Mental health: New understanding new hope. WHO, Geneva. 2001. Available
from: www.who.int/whr/2001/en/
3. Zhang, Z. Therapeutic effects of herbal extracts and constituents in animal models of psychiatric disorders.
Life Sci. (2004) 75: 1659-1699.
4. Ojewole, J.A.O., Analgesic anti-inflammatory and hypoglycemic effects of Securida longepedunculata
Fresen (polygalaceae) root bark aqueous extract Inflamma Pharmacology 2008:15:174-81.

Citation: Orekoya, O.Oyepeju et al. Ijppr.Human, 2018; Vol. 11 (4): 195-205.

203

www.ijppr.humanjournals.com
5. Ojewole, J.A.O., Ilesanmi, O. R. S. and Olayiwola, G. Pharmacology of African medicinal plants:
Neuromuscular and cardiovascular properties of Securidacalonge pedunculata Nig.J.Nat.Prod.Med. 2000. 4
(Abstract).
6. Ojewole, J. A.O., Olayiwola, G. and Ilesanmi, O.R.S. Pharmacological properties of Securidacalongi
pedunculata on vascular and extravascular smooth muscles. Nig. J. Nat Prod. Med. 2001. 5 (Abstract).
7. Wannang, N.N., Wudil, A.M., Dapar, M.L.P., Bichi, L.A. Evaluation of anti-snake venom activity of the
aqueous root extract of Securidacalongi pedunculata a in rats.J of Pharma.Bioresources.2005: 2 (2): 80-83.
8. Ndou, A.P., Securidacalongi pedunculata Fresen: Walter Sisulu National Botanical Garden.
[Internet].Updated on Aug, 2006, cited on 22-06-08.
9. Jayasekara, T. K., Stevenson, P. C., Hall, D. R. and Belmain, S. R. Effect of volatile constituents from
Securidacalongi pedunculata on stored grain .insect pests. J. Chem.2005.Ecol. 31: 303-313.
10. Atawodi, S.E., Bulus, T., Ibrahim, S., Ameh, D.A., Noka, J., Mamman, M., Galadima, M. In vitro
trypanocidal effect of methanol extract of some
Nigerian Savannah Plants. African Journal of
Biotechnology 2003: 2, 317–321.
11. Lognay, G., Marlier, M., Seck, D., Haubruge, E. The occurrence of 2-hydroxyl-6- methoxybenzoic acid
methyl ester in Securidacalongi pedunculata (fresen) root bark. Biotechnology Agronomy and Social
Environment. 2000: 4, 107–110.
12. Okoli, C.O., Akah, P., Ezugworie, U. Anti-inflammatory activity of extracts of root bark of Securidacalongi
pedunculata Fres (Polygalaceae). Afr. J. Tradit. Complement. Altern. Med. 2006: 3 (1): 54-63.
13. Junaid, S.A., Abubakar A., Ofodile, A.C., Olabode, A.O., Echeonwu, G.O.N., Okwori,
A.E.J and Adetunji J.A. Evaluation of Securidacalongi pedunculata leaf and root extracts for antimicrobial
activities. Afr.J.Microbiol. Res. 2008: 2(12):322-325.
14. Lorke, D. A new approach of practical acute toxicity testing.Arch.Toxicol. 2008: 54: 272-289.
15. Okoli, C. O., Onyeto.,Akpa, C. A., Ezike, B. P., Akah, A. C.*, P. A. and Okoye, T. C.
Neuropharmacological evaluation of Annona senegalensis leaves. African Journal of Biotechnology Vol. 9(49),
pp. 8435-8444, 6 December,
2010.
16. Kagbo, H.D. and Ejebe, D.E. Phytochemistry and preliminary toxicity studies of the methanol extract of the
stem bark of Garcinia kola. Intern.J. Toxicol. 2010: 7(2): 1-16.
17. Hodge and Sterner Scale. Toxicity Classes. In Canadian Centre for Occupational Health and Safety. 2005.
Copyright © 1997-2010.Available from: http://www.ccohs.ca/oshanswers/ld50.html 04/02/2010.
18. Ndamitso, M. M., Mohammed, A., Jimoh, T. O., Idris, S., Oyeleke, S. B., and Etsuyankpa, M. B.,
Phytochemical and antibacterial activity of Securidacalongepedunculata on selected pathogens.2013.
19. Jain, N.N., Ohal, C.C., Shroff, R.H., Somani, R.S., Kasture, V.S., Kasture, S.B., Clitoria ternatea and the
CNS. Pharmacol Biochem Behav 2003;75:529-36.
20. Danjuma NM, Abdu-Aguye I, Anuka J.A and I. M. Hussaini. Psychopharmacological properties of
saponins from Randianilotica stem bark. Pharm Biol, 2014; 52(1): 1–7.
21. Prut, L., Belzung, C. The open field as a paradigm to measure the effects of drugs on anxiety-like
behaviors: a review. Eur. J. Pharmacol. (2003): 463: 3-33.
22. Choleris, E., Thomas. A. W., Kavaliers, M., & Prato, F. S. A detailed ethological analysis of the mouse
open field test: effects of diazepam, chlordiazepoxide and an extremely low frequency pulsed magnetic field.
Neuroscience and Biobehavioral Reviews, 2001: 25, 235-260.
23. Meehan, A. O., O‟Shea, E., Elliott, J. M., Colado, M. I., and Green, A. R. (2001). A neurotoxic dose of
3,4-methylenedioxymethamphetamine (MDMA; ecstasy) to rats results in a long-term defect in
thermoregulation.
Psychopharmacology
(Berl),
2001:
155(4),
413–18.
Available
from:
http://www.plantzafrica.com/plantqrs/securidlong.htm
24. Adeyemi, O.O., Akindele, A.J., Yemitan, O.K., Aigbe, F.R., and Fagbo, F.I., “Anticonvulsant, anxiolytic
and sedative activities of the aqueous root extract of Securidacalongi pedunculata Fresen,” Journal of
Ethnopharmacology, vol. 130, no. 2, pp. 191– 195, 2010.
25. Ozturk, Y., Aydine, S., Baser, K.H.C., Berberoglu, H. (1996). Effects of Hypericum perforatumL.
and
HypericumcalycinumL. extracts on the central nervous system in mice. Phytomedicine, 1996: 3: 139-146.
26. Perez, R.M., Perez, J.Á., Garcia, L.M., Sossa, H. Neuropharmacological activity of Solanumnigrum fruit.
J. Ethnopharmacol. 1998: 62: 43-48.

Citation: Orekoya, O.Oyepeju et al. Ijppr.Human, 2018; Vol. 11 (4): 195-205.

204

www.ijppr.humanjournals.com
27. Hall, C. S. Emotional behaviour in the rat. 1. defecation and urination as measures of individual differences
in emotionality. Journal of Comparative Psychology, 1934: 18, 382-403.
28. Bindra, D., and Thompson, W. R. An evaluation of defecation and urination as measures of fearfulness.
Journal of Comparative and Physiological Psychology, 1953: 46, 43-45.
29. Vogel, G.H, Drug Discovery and Evaluation: Pharmacological assays, Springer,
Berlin, Germany, 2nd
edition.2002: 531.
30. Einat, H. Chronic oral administration of ginseng extract in behavioral change but has no effect in mice
model of effective and anxiety disorders. Phytother. Res., 2007: 21: 62-66.
31. Elisabetsky E, Costa-Compos L. The alkaloid alstonine;a review of its pharmacological properties. Evid.
Based Complement. Alternat. Med. 2006; 3:39–48.
32. Ngo Bum, E., Pelanken, M.M., Njikam, N., Talla, E., Taiwe, G.S., Nkantchoua and Ngoupaye, G.T. The
decoction of leaves of Phyllanthus discoideus possesses anticonvulsant and sedative properties in mice.
International Journal of Pharmacology 5(2): 168-172. 2009
33. Hosseinzadeh, H., Shahandeh, S., Shahsavand, S., Anxiolytic and Hypnotic effect of Aqueous and
Ethanolic Extracts of Aerial Parts of Echium italicum L. in mice. Jundishapur J Nat. Pharm.Prod. 2012; 7(2):
24-31.
34. Baldwin DS, Anderson IM, Nutt DJ, et al. Evidence-based guidelines for the pharmacological treatment of
anxiety disorders: recommendations from the British Association for Psychopharmacology. J
Psychopharmacol.2005; 19:567–96.

Citation: Orekoya, O.Oyepeju et al. Ijppr.Human, 2018; Vol. 11 (4): 195-205.

205

