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ABSTRACT

Background: Nature provides substances for the treatment of diseases and ailments including psychosis. 
Acanthospermum hispidum and Clerodendrum capitatum have been reported in ethnobotany for the 
management of psychosis and Central Nervous System Disorder.

Objective: This study evaluated the leaf extracts of Acanthospermum hispidum (AH) and Clerodendrum 
capitatum (CC) for their toxicity, antioxidant and antipsychotic activities. 

Methods: The methods used were brine shrimp lethality assay for the cytotoxicity and acute toxicity test was 
conducted using Lorke's method. The antioxidant activity was measured using 2, 2-diphenyl-1-picrylhydrazyl 
(DPPH), while total phenolic content (TPC) was determined using Folin-Ciocalteu reagent. Antipsychotic property 
was evaluated in mice using antagonism of ketamine-induced stereotype behaviours and inhibition of 
hyperlocomotion.

Results: Extract of CC was non-toxic (LC : 936.3±56.7 µg/mL), while that of AH was relatively toxic (LC : 50 50

402.3±9.1 µg/mL). Acute toxicity (LD ) of >5000.0 and 2154.1 mg/kg b.w. were obtained for CC and AH, 50

respectively. Acanthospermum hispidum had higher, free radical scavenging activity (IC50: 33.9±1.6 µg/mL) and 
TPC (240.3±4.6 µg GAE/g) than CC (IC50: 219.0±12.0 µg/mL; TPC: 117.9±1.3 µgGAE/g). Crude extract of AH (125-
500 mg/kg p.o) significantly suppressed stereotype behaviours induced by ketamine (20 mg/kg i.p) in mice as 
compared with CC (125-500 mg/kg p.o), suggesting the antipsychotic effect of these plant extracts. The extracts 
further produced a significant reduction in spontaneous motor activities of the mice.

Conclusion: Leaf extracts of Acanthospermum hispidum and Clerodendrum capitatum demonstrated cytotoxic, 
antioxidant and significant antipsychotic activity in mice.
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RÉSUMÉ

Contexte: La nature fournit des substances pour le traitement des maladies et des affections, notamment la 
psychose. L'Acanthosperme hispidum et le Clerodendrum capitatum ont été signalés en ethnobotanique pour la 
prise en charge de la psychose et des troubles du système nerveux central.

Objectif: Cette étude a évalué les extraits de feuilles d'Acanthospermum hispidum (AH) et Clerodendrum 
capitatum (CC) pour leur toxicité, leurs activités antioxydantes et antipsychotiques.

Méthodes: Les méthodes utilisées étaient un test de létalité des artémias pour la cytotoxicité et un test de toxicité 
aiguë a été réalisé en utilisant la méthode de Lorke. L'activité antioxydante a été mesurée à l'aide du 2, 2-
diphényl-1-picrylhydrazyl (DPPH), tandis que la teneur phénolique totale (TPC) a été déterminée à l'aide du 
réactif Folin- Ciocalteu. La propriété antipsychotique a été évaluée chez la souris en utilisant l'antagonisme des 
comportements stéréotypés induits par la kétamine et l'inhibition de l'hyperlocomotion.

Résultats: L'extrait de CC était non toxique (LC  : 936,3 ± 56,7 µg/mL), tandis que celui de AH était relativement 50

toxique (LC  : 402,3 ± 9,1 µg/mL). Une toxicité aiguë (LD ) de > 5000,0 et 2154,1 mg/kg p.c. a été obtenue pour 50 50

CC et AH, respectivement. Acanthosperme hispidum avait une activité de piégeage des radicaux libres (IC50 : 33,9 
± 1,6 µg/mL) et un TPC (240,3 ± 4,6 µg GAE/g) plus élevés que le CC (IC50 : 219,0 ± 12,0 µg/mL ; TPC : 117,9 ± 1,3 µ 
gGAE /g). L'extrait brut d'AH (125-500 mg/kg p.o) a supprimé de manière significative les comportements 
stéréotypés induits par la kétamine (20 mg/kg ip ) chez la souris par rapport au CC (125-500 mg/kg p.o), suggérant 
l'effet antipsychotique de ces extraits de plantes. Les extraits ont également produit une réduction significative 
de l'activité motrice spontanée des souris.

Conclusion: Les extraits de feuilles d'Acanthospermum hispidum et de Clerodendrum capitatum ont démontré 
une activité cytotoxique, antioxydante et antipsychotique significative chez la souris.

Mots-clés: Antioxydant, Antipsychotique, Acanthospermum hispidum, Clerodendrum capitatum, Cytotoxicité.
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INTRODUCTION
Mental illness is a medical condition that disrupts a 
person's thinking, mood, emotions, ability to relate to 
others and day-to-day activities while depression, 
obsessive compulsive disorder, anxiety, phobias and post-
traumatic stress disorders are some of the less severe 

1mental disorders.  Schizophrenia, multiple personality 
disorder and manic-depressive psychosis are more severe 
mental disorders that distort reality due to hallucinations 
and delusions. There are several mental illnesses, which 
could be categorized as neurosis or psychosis. Psychosis 
(Schizophrenia) is a heterogeneous chronic neurological 
disease that affects an average of 1% of the world's 

2population.  The treatment for mental illness could be 
possible with behaviour modification, counseling, 

3suggested therapies and drugs.  Antipsychotic drugs also 
termed neuroleptic drugs are the cornerstone of 
management and treatment of schizophrenia, they are 
effective in the treatment of hallucinations, delusions, 

3 and thought disorder.  These conventional antipsychotics 
have been reported with adverse effects such as Diabetes 
and weight gain, hence, the search for safer, novel, 
neuroleptic agents with higher efficacy. Nature provides 
materials for the treatment of diseases and ailments 
including psychosis. The antipsychotic property of some 

4-8medicinal plants have been reported and documented.  
The two plants selected for this study have been reported 
in ethnobotany for the management of psychosis and 

9,10Central Nervous System Disorder.

Several medicinal applications of A. hispidium include its 
use as treatment of jaundice, malaria, vomiting, 
cephalgias, head-ache, abdominal pain, convulsions, 
stomach ache, memory disorder, constipation, eruptive 
fever, snake bite, epilepsy, gonorrheal, hepato-biliary 
disorders, malaria, microbial infections and viral 

11,12 infections. Reported biological activities of A. 
13 hispidum include abortifacient and teratogenic activity,

1 4 1 5  1 6  ant iv i ra l ,  ant imicrobia l , ant ip lasmodia l ,
17 18 19 antidiarrheoal,  antitumour, antibacterial, and 

20 antitrypsomal.

Clerodendrum capitatum (Willd.) Schum. and Thonn. is a 
flowering plant from the family Lamiaceae, commonly 
called Glory bower. It is locally named "Abosa" in Yoruba, 
"Mashayi" in Hausa speaking parts of Nigeria and Gung in 

21Sudan.  The roots of this plant are used traditionally in 
22the management of male erectile dysfunction in Sudan,  

while in Nigeria, this plant is used to treat fever, Diabetes 
mellitus, obesity, diarrhoea, asthma, pyreticosis, 

23tuberculosis and hypertension.  In the survey conducted 

9by Sonibare et al.,  it was documented that the dry 
powder of the leaves of Clerodendrum capitatum is 
mixed with black soap and used as antipsychotic agent to 
wash the head of a psychotic patient with alcohol. 
However, there is no literature report on the scientific 
validation of the documented folkloric use of the two 
plants in treating psychosis. Thus, this study seeks to 
evaluate the antipsychotic effect of the leaf extracts of 
the two plants in ketamine models of psychosis in mice. 
Cytotoxicity, acute toxicity and antioxidant activities 
were also assessed.

METHODS

Experimental animals
Swiss albino male mice (18 - 26 g) were obtained from the 
Central Animal House, University of Ibadan. The animals 
were housed in plastic cages under 12 h light/dark cycle 
at room temperature and were fed with balanced rodent 
pellets and water ad libitum. They were acclimatised for 
2 weeks before use for experiments. The experiments 
were performed according to the rules of National 
Institutes of Health Guide for care and use of laboratory 
animals.

Plant collection and identification
The leaves of Acanthospermum hispidum and 
Clerodendrum capitatum were collected from Federal 
College of Forestry in Ibadan and Ipara Remo in Oyo and 
Ogun States, respectively in May 2017. The identification 
of the plants was done at the Forest Herbarium Ibadan 
(FHI), at Forestry Research Institute of Nigeria (FRIN) 
located at Jericho, Ibadan, Oyo State, Nigeria.

Preparation of extract
Plant samples were air-dried, pulverized and macerated 
in absolute ethanol. The filtrates were evaporated using 

othe rotary evaporator (RE300DB) at 40 C and the 
resulting crude extracts were stored in the refrigerator 
for further use.

Qualitative phytochemical screening
Plant samples were subjected to various phytochemical 
tests to identify the secondary metabolites present using 

24standard procedure . The metabolites tested for 
include: tannins, saponins, flavonoids, anthraquinones, 
cardiac glycosides, steroids, terpenes and alkaloids.
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Toxicological evaluation

Brine shrimp lethality assay
25The methodology of McLaughlin et al.,  was used for the 

hatching of brine shrimp eggs. Briefly, 300 mL of natural 
seawater was used in the hatching chamber after which 
little quantity of the brine shrimp egg was added to the 
covered part of the divider tank. The other part was 
exposed to light. The set-up was left for 48 h for complete 
hatching. The plant crude extracts dissolved in 2-3 drops 
of Tween 80 were prepared in concentration ranging from 
1 - 1000 µg/mL. After 48 h of hatching, ten shrimps were 
counted into each vial and were placed under the light. 
Experiment was set up in triplicates with control using sea 
water only. After 24 h, the number of surviving and dead 
nauplii were counted and recorded with the aid of a 
magnifying lens. The LC  values (the concentration of 50

extract causing 50% mortality of nauplii larvae) were 
determined using Graph pad Prism.

Determination of acute toxicity 
The method described By Lorke 24 was used to determine 
the LD , which is the index of acute toxicity. Male Albino 50

mice weighing between 20 - 25 g were used for the study. 
This method involved an initial dose finding procedure, in 
which the animals were divided into three groups of three 
animals. Doses 10, 100 and 1000 mg/kg body weight 
(b.w.) were administered per oral (p.o), such that one 
dose is for each group. The treated animals were 
monitored for 24 h mortality. From the results of the 

above step, three different doses of the extracts; 1600, 
2900 and 5000 mg/kg b.w. were chosen and administered 
p.o, respectively to three groups of one mouse per group. 
The treated animals were monitored for 24 h mortality. 
The LD  was calculated as the geometric mean of the 50

lowest dose showing death and the highest dose showing 
no death.

Antioxidant assay

DPPH free radical scavenging activities
The free radical scavenging activity of the crude extracts 
were evaluated according to the methods described in 

27,28literature  with slight modifications. Briefly, 1 mL 
methanol solution of test sample and standard (ascorbic 
acid and gallic acid) at different concentrations (200, 100, 
50, 25, 12.5, 6.25 and 3.13 µg/mL) were mixed separately 
with 3 mL (0.004%) of freshly prepared 1,1-diphenyl-2-
picryl-hydrazyl-hydrate (DPPH-Sigma Aldrich). In the 
control, 1 mL methanol replaced the test sample. The 
reaction mixtures were incubated at 27 °C and allowed to 
react for 30 min in the dark after which the absorbance 
w a s  m e a s u r e d  a t  5 1 7  n m  u s i n g  U V - V I S  
spectrophotometer (Spectrum lab 752S, China) and 
converted into percentage of antioxidant activity. The 
results were recorded in triplicate. The concentration of 
sample required to scavenge 50% of the DPPH free radical 
(LC ) was determined from a calibration curve by linear 50

29regression.  The percentage of inhibition of DPPH (%) 
was calculated as follows:

 
% Inhibition = 

Absorbance of control -
 

Absorbance of test sample
× 100 

      
Absorbance of control 

 

Estimation of total phenolic content
Total phenolic content was measured using Folin-
Ciocalteu method previously reported in literature with 

30,31slight modification.  Folin-Ciocalteu reagent (5 mL) 
diluted ten-fold, was introduced into 1 mL each aliquot of 
the extracts (300 µg/mL) and was allowed to stand for 3 
min after which 4 mL of 7.5% Na CO  solution in distilled 2 3

water was added to the mixture. Experiment was 
prepared in triplicate. Content of the mixture was 

othoroughly mixed and incubated at 27 C for 30 min. Blank 
was set up with 1 mL methanol, 5 mL of Folin Ciocalteu 
reagent and 4 mL of 7.5% Na CO . Absorbance of mixture 2 3

after 30 min of incubation was read at 765 nm using UV-
VIS spectrophotometer (Spectrumlab 752S, China). A 
linear dose response regression curve was generated 

using absorbance reading of gallic acid (12.5- 0.39 µg/mL) 
at wavelength of 765 nm. Result of TPC was expressed as 
mg GAE/g of dry weight of extracts. The TPC in the plant 
extract was calculated using the formula below:

TPC = CV 

 M  

TPC is the total phenolic contents mg GAE/g of dry weight 
of extracts, C is the concentration of equivalent gallic acid 
established from calibration curve µg/mL, V is the volume 
of extract  (mL)  and  M  is  the  weight  of  plant  extract 
(0.03 g).

where;
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In vivo  antipsychotic models

Antagonism of where ketamine-induced stereotyped 
Behaviours
The antipsychotic effect of the plant crude extracts was 
assessed using antagonism of Ketamine-induced 
stereotyped behavioural paradigm in mice predictive of 
human psychosis as previously described by Bourin et 

32 al,. Eight groups of mice (six per group) were pre-treated 
orally with Acanthospermum hispidum or Clerodendrum 
capitatum leaf ethanol extracts (125, 250 or 500 mg/kg 
b.w), Risperidone (1 mg/ kg) and Distilled water 1 h before 
Intraperitoneal (i.p) injection of Ketamine (20 mg/kg). 
The mouse was placed in a transparent observation 
chamber (20 cm × 20 cm × 23 cm), 5 min after receiving 
the ketamine injection. Thereafter, stereotype 
behaviours were recorded for a period of 2 min at 5, 10, 
15, 30, 45, and 60 min. Stereotype behaviours were 
scored as 0 = absence of stereotype behaviour, 1 = 
presence of stereotyped movements of the head, 2 = 
intermittent sniffing, 3 = chewing, and 4 = intense licking. 
Thereafter, the transparent chamber was thoroughly 
wiped with cotton wool soaked with 70% ethanol. Total 
stereotypy scores were determined manually. Behavioral 
tests were performed between 10 a.m. and 4 p.m.

Inhibition of hyperlocomotion induced by ketamine
The open field test was also used to screen the effect of 
plant crude extracts on hyperlocomotion in mice induced 

33 with ketamine (20 mg/kg) as described by Brown et al.,

with slight modification. Groups of mice (six per group) 
were treated orally with Acanthospermum hispidum or 
Clerodendrum capitatum leaf ethanol extract (125, 250 or 
500 mg/kg b.w). After 1 h, each mouse received i.p 
injection of ketamine (20 mg/kg) and was placed 
immediately at the centre of an open field chamber. The 
total number of lines crossed and duration of 
ambulation(s) were recorded for 5 min using a digital 
camera after Ketamine administration. Ambulation is the 
time the mouse spent in sedentary positions without 
movement. The open field apparatus was immediately 
wiped with cotton wool soaked with 70% ethanol.

Statistical analysis
All experiments with IC50 and LC  were conducted in 50

triplicate with all values represented as mean ± SEM 
(standard error mean). The stereotype score was 
calculated manually. Thereafter, statistical analysis was 
carried out using Graph pad Prism, version 5.01. One-way 
ANOVA at p = 0.05 was used to test the significant 
difference of data followed by Dunnett multiple 
comparison test.

RESULTS

Extraction yield
The  pulverized  leaves  of  Acanthospermum  hispidum 
(800 g) and Clerodendrum capitatum (1200 g) yielded 8.4 
% and 11.7 % of extracts respectively (Table 1). 

Plants Weight of 
Powder (g) 

Weight of 
extract (g) 

% Yield (w/w) 

Acanthospermum hispidum 800 66.8 8.4 

Clerodendrum capitatum 1200 139.9 11.7 

 
 
 
 

 

Table 1: The Percentage Yield of Acanthospermum hispidum and Clerodendrum capitatum

Phytochemical analysis
The phytochemical screening of pulverized A. hispidum and C. capitatum leaves revealed the presence of 
alkaloids, flavonoids, tannins, steroids and absence of terpenoids in both plants (Table 2).
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Table 2: Phytochemical constituents of powdered leaf extracts of Acanthospermum hispidum (AH) and 
Clerodendrum capitatum (CC)

+++: Instantaneous and Abundant; ++: Abundant; +: Sparingly present; -: Absent 

 

 

TESTS OBSERVATIONS  INFERENCES INTENSITIES     

AH         CC 

Alkaloids;  

Cream precipitate 

Yellow precipitate  

Reddish-brown  

 

Presence of Alkaloids 

Presence of Alkaloids 

Presence of Alkaloids 

 

+++       + 

+++       +++ 

+++       ++ 

Wagner 

Mayer 

Dragendorff’s 

Steroids Deep green coloration Presence of 

Phytosteroids 

++        + 

Flavonoids Deep green coloration Presence of Flavonoids ++       +++ 

Tannins/phenols Intense colouration of 

blue-black or green 

Presence of 

Tannins/Phenols 

++       + 

Saponins Formation of foam to a 

length of 1 cm 

Presence of Saponins +++      +++ 

Terpenoids Deep red colouration Presence of Terpenoids  -         - 

Glycosides Yellow colour with 

white precipitate 

Presence of Glycosides ++       ++ 

Brine shrimp lethality assay
The minimum lethal concentration (LC ) of Acanthospermum hispidum and Clerodendrum capitatum 50

showed 402.3 and 936.3 µg/mL, respectively (Table 3).

Table 3: Brine shrimp lethality assay (BSLA) of leaf extracts of Acanthospermum hispidum (AH) and 
Clerodendrum capitatum (CC)

Samples LC50 (µg/mL) 

Acanthospermum hispidum 402.3±9.1 

Clerodendrum capitatum 936.3±56.7 

Cyclophosphamide 224.7±0.4           
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Acute toxicity study
The acute toxicity result revealed that animals treated with Acanthospermum hispidum leaf extract showed 
mortality 24 h after the experiment at the doses of 2900 and 5000 mg/kg and none of the rats treated with 
different dosages up to 5000 mg/kg dose of the Clerodendrum capitatum extract showed mortality after 24 h 
and 7 days of observation (Table 4).

Concentration (mg/kg b. w.)  Phases No of mice Mortality 

   A. hispidum C. capitatum 

Control 1 3 0/3 0/3 

10  3 0/3 0/3 

100  3 0/3 0/3 

1000  3 0/3 0/3 

1600 2 1 0/1 0/1 

2900  1 1/1 0/1 

5000  1 1/1 0/1 

Table 4: Determination of LD  of leaf extracts of Acanthospermum hispidum and Clerodendrum 50

capitatum

Estimation of antioxidant property
The DPPH free radical scavenging activity revealed a minimum inhibitory concentration of 33.9±1.6 and 
219.0±12.1 µg/mL for A. hispidum and C. capitatum leaves extracts, respectively. The IC  value for ascorbic 50

acid was 6.9±0.2 µg/mL. The total phenol content of both A. hispidum and C. capitatum extracts were 
240.3±4.6 and 117.9±1.3 µg gallic acid equivalent of per gram extracts, respectively as presented in Table 5.

Table 5: DPPH Free radical scavenging activity and total phenolic content of leaf extracts of 
Acanthospermum hispidum and Clerodendrum capitatum

Samples IC50 for DPPH (µg/mL) TPC (µgGAE/g) 

Acanthospermum hispidum 33.9±1.6 240.3±4.6 

Clerodendrum capitatum 219.0±12.1 117.9±1.3 

Ascorbic acid   6.9±0.2  - 
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Antipsychotic study

Antagonism of ketamine-induced stereotyped behaviours
In this study, extract of A. hispidum gave a tranquilizing effect at all administered doses (125 - 500 mg/kg), 
while the dose of 125 mg/kg for C. capitatum extract was consistent in reducing the repetitive behaviours 
observed in the animals (Figure 1 and 2).
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Figure 1: Effect of Acanthospermum hispidum crude extract and Risperidone on stereotype behaviour in mice, 
n = 6; one-way ANOVA followed by Dunnett post hoc test for multiple comparison, *p < 0.05, **p < 0.01
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Figure 2: Effect of Clerodendrum capitatum crude extract and Risperidone on stereotype behaviour in mice, n = 
6; one-way ANOVA followed by Dunnett post hoc test for multiple comparison, ***p < 0.001

Hyperlocomotion study
The hyperlocomotion study revealed that 125 and 250 mg/kg of A. hispidum extract significantly reduced the 
hyperactivity in the mice (Figure 3), while C. capitatum extract gave a dose dependent decrease in the hyper 
activity of the animals, with 125 mg/kg being more active as compared to other doses (Figure 4). The dose of 
125 mg/kg was significantly active in the ambulation study for both plants (Figure 5 and 6).
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Figure 3: Effect of Acanthospermum hispidum crude extract and Risperidone (1 mg/kg b.w) on 
hyperlocomotion in mice. Each bar represents Mean ± SEM, n = 6; one-way ANOVA followed by Dunnett post 
hoc test for multiple comparison, **p < 0.01, ***p < 0.001

20

40

60

0

D. w
ate

r 1
0 m

L/
kg

Keta
m

in
e 2

0

C. C
apita

tu
m

 5
00

C. C
apita

tu
m

 2
50

C. C
apita

tu
m

 1
25

Risp
erid

one 1

Drugs (mg/kg)

«

««

«

N
o

 o
f 

li
n

e
s 

cr
o

ss
e

d
 

Figure 4: Effect of Clerodendrum capitatum crude extract and Risperidone (1 mg/kg b.w) on hyperlocomotion 
in mice. Each bar represents Mean ± SEM, n = 6; one-way ANOVA followed by Dunnett post hoc test for multiple 
comparison, *p < 0.05, **p < 0.01
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Figure 5: Effect of Acanthospermum hispidum crude extract and Risperidone (1 mg/kg b.w) on ambulation in 
mice. Each bar represents Mean ± SEM, n = 6; one-way ANOVA followed by Dunnett post hoc test for multiple 
comparison, ***p < 0.001
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Figure 6: Effects of Clerodendrum capitatum crude extract and Risperidone (1 mg/kg b.w) on ambulation in 
mice. Each bar represents Mean ± SEM, n = 6; one-way ANOVA followed by Dunnett post hoc test for multiple 
comparison, **p < 0.01, ***p < 0.001
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DISCUSSION
The extraction yields of the selected medicinal plants are 
recorded in Table 1. The results showed that 0.8 kg and 
1.2 kg of Acanthospermum hispidum and Clerodendrum 
capitatum yielded 8.4% and 11.7%, respectively. 

Qualitative phytochemical screening of both plant 
materials revealed the presence of alkaloid, saponin, 
steroids, flavonoids, tannins in appreciable amount, 
while terpenoid was absent from both plant samples 
(Table 2).

The  results  of  the  effect  of  the  two  plant  extracts  on 
A. salina larvae are expressed as LC  (lethality 50

co n c e nt rat i o n )  a n d  p re s e nte d  i n  Ta b l e  3 .  
Acanthospermum hispidum had an LC value of 50 
402.3±9.1 µg/mL, while C. capitatum was 936.3±56.7 
µg/mL compared to that of cyclophosphamide, which 
was 224.7±0.4 µg/mL. The LC  values suggest that CC is 50

relatively non-toxic, while AH is relatively toxic. This 
34agrees with an earlier report by Ogbole et al.  on the 

re l a t i ve  tox i c i t y  o f  m e t h a n o l i c  ex t ra c t  o f  
Acanthospermum hispidum using BSLA with an LC  value 50

183.7 µg/mL.

The acute toxicity studies of both plants revealed that the 
LD  of CC was >5000.0 mg/kg, while AH had an LD50 50 

value of 2154.1 mg/kg b. w (Table 4). This result further 
supports the BSLA result suggesting the relative non-toxic 
nature of CC and relative toxic nature of AH.

Both plant extracts showed the capacity to scavenge the 
2, 2-diphenyl-1-picrylhydrazyl (DPPH) free radical (Table 
5). Acanthospermum hispidum with IC  value of 50

33.9±1.6 µg/mL exhibited a better DPPH free radical 
scavenging activity than Clerodendrum capitatum (IC : 50

219.0±12.1 µg/mL), while ascorbic acid had an IC  value 50

of 6.9±0.2 µg/mL. The antioxidant activity of the crude 
extracts  of  Acanthospermum hisp idum  and 
Clerodendrum capitatum leaves may be responsible for 
its beneficial antipsychotic action as an adjuvant. Also, 
the total phenolic content of AH (240.3±4.6 µg GAE/g) 
was higher than that of CC (117.9±1.3 µgGAE/g). 
Phenolics and polyphenols have been known for their 
wide spectrum of physiological activities such as 
antioxidants, antimicrobial and antitumor activities. 
Phenolic compounds contribute to the overall 
antioxidant effects of medicinal plant samples mainly due 
to their redox properties, which enable them to act as 
reducing agents, hydrogen donors, or metal chelators.

The administration of the crude extracts of AH and CC at 
different concentrations ranging from 125-500 mg/kg 
b.w. orally 1 h before the induction of psychosis using 
intraperitoneal injection of ketamine revealed that the 
crude extracts were effective in antagonising the 
stereotype behaviour in mice as reflected by reduced 
sniffing, head movement, intermittent licking and 
chewing. Risperidone and ethanolic extracts of AH and CC 
reduced ketamine-induced stereotype behaviours in 
mice compared to the control group (Figures 1 and 2). 
Acanthospermum hispidum administered at 250 mg/kg 
had a better activity (significant at *p<0.05) when 
compared with CC (125 - 500 mg/kg). However, the extent 
of  decrease of  the  stereotypy act iv i ty  for  
Acanthospermum hispidum  and Clerodendrum 
capitatum was less as compared to the standard drug 
risperidone (**p<0.01). This kind of outcome was 
indicative of a possibility that the test extracts may be 
decreasing the Dopamine levels in the brain as is the case 
for the standard drug risperidone. Thus, the results 
suggest that these plant extracts possess anti-
dopaminergic activity.

For the hyperlocomotion study, Oral administration of 
the crude extracts of the two plant extracts resulted in 
significant (p<0.05, p<0.01 and p<0.001) decrease in 
locomotor activity at different doses (Figures 3 and 4). 
This shows the CNS depressant activity of different 
concentrations of AH and CC. Therefore, both the test 
extracts and the standard drug altered the ketamine 
induced increase in locomotor activity. The effect of the 
plant extracts on locomotor activity could suggest that 
the extracts may be acting on other neurotransmitter 
systems like glutamatergic or serotonergic systems. This 
particular model was suggestive of the effectiveness of 
the test extracts to alleviate the negative symptoms of 
schizophrenia. It is once again confirmed that risperidone 
has effect on the negative symptoms of schizophrenia.

In the ambulation study, the ethanol extracts of both AH 
and CC leaves significantly (p<0.01 and p<0.001) 
decreased ambulation in mice as shown in Figures 5 and 
6. A central role for D2 receptor occupancy in 
antipsychotic action is now well established, buttressed 
by neuroimaging studies using positron emission 
tomography and single photon emission computed 

35 tomography. However, the importance of dopamine 
receptors in the treatment of psychosis does not by itself 
constitute proof of the involvement of dopamine in 
psychosis. Administration of AH and CC may increase the 
number of dormant receptors, hence resulting in 
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decrease in dopamine turnover in extracellular spaces in 
36the brain.  It derives that alkaloids, tannins and 

flavonoids are present in the AH and CC, which may 
possibly be responsible for their psychopharmacological 
action. However, the dopamine lowering activity for both 
extracts was less, when compared to risperidone. 
Nevertheless, the effectiveness of both extracts 
irrespective of the dose was also a significant observation 
in this study.  It is also well established that it is extremely 
essential for a molecule to have dopamine antagonistic 
activity to have any kind of neuroleptic activity. Even the 
atypical antipsychotic drugs, need to have a certain 
degree of dopamine reducing activity apart from its 
interaction with other receptors viz. Serotonergic, Alpha 
adrenergic or Glutamatergic. So, it can be stated that by 
virtue of the dopamine lowering effect of the plant crude 
extracts, they possess the antipsychotic effects.

This study confirms that the leaf extracts of 
Acanthospermum hispidum  and Clerodendrum 
capitatum demonstrated cytotoxic, antioxidant and 
significant antipsychotic activities in mice.

ACKNOWLEDGEMENT
The authors acknowledge the Department of 
Pharmacognosy, University of Ibadan, for giving space to 
carry out the research work.

REFERENCES
1. Parle M, Sharma K. Schizophrenia: A review. Inter. 

Res. Journal  Pharm. 2013; 4: 52 - 55.
2. Kreyenbuhl  J,  Valenstein A.  "Long-term 

antipsychotic potential in the VA health system: 
patient characteristics and treatment pattern". 
Psych. Services, 2007; 58(4): 489-495.

3. Norman R, Lecomte T, Addington D, Anderson E. 
Canadian treatment guidelines on psychosocial 
treatment of schizophrenia in adults. Canada 
Journal  Psychol. 2017; 62: 617-623.

4. Chatterjee M, Singh S, Kumari R, et al., Evaluation of 
the antipsychotic potential of Panax quinquefolium 
in ketamine induced experimental psychosis model 
in mice. Neurochem. Res., 2012b; 37: 759-70.

5. Chatterjee M, Rajkumar V, Reena K, Seema S, Anil 
Kumar V, Anil Kumar D, Gautam P. Antipsychotic 
activity of standardized Bacopa extract against 
ketamine-induced experimental psychosis in mice: 
Evidence for the involvement of dopaminergic, 
serotonergic, and cholinergic systems. Pharma. Bio. 
2015; 53(12): 1850-1860.

6. Sonibare MA, Umukoro S, Shonibare ET. 

Antipsychotic property of aqueous and ethanolic 
extracts of Lonchocarpus cyanescens (Schumach 
and Thonn.) Benth. (Fabaceae) in rodents.  Journal 
Nat. Med. 2012; 66(1): 127-132. 

7. Arowona IT, Sonibare MA, Umukoro S. Antipsychotic 
property of solvent-partitioned fractions of 
Lonchocarpus cyanescens leaf extract in mice.  
Journal Basic, Clin. Physiol. and Pharmacol. 2014; 
25(2): 235-240.

8. Sonibare MA, Arowona IT, Rauf, K. Antipsychotic 
effects of Philenoptera cyanescens (Schum. & 
Thonn.) Roberty (Leguminosae) Leaf Extract and 
Fractions against Ketamine-induced Psychosis in 
Mice. Acta Pharm. Sci.2020; 58(2): 132-152.

9. Sonibare MA, Soladoye MO, Subuloye TO. 
Ethnobotanical Survey of Anti-Psychotic Plants in 
Lagos and Ogun States of Nigeria. Eur. Journal Sci. 
Res. 2008; 19(4): 634-643

10. Yendube T, Kantati K, Magloire K, Koffi S, Dogbeavou 
D, Vaudry J, Leprince MG. Ethnopharmacological 
survey of plant species used in folk medicine against 
central nervous system disorders in Togo. Journal 
Ethnopharmacol. 2016; 181: 214-220

11. Mann A, Gbate M, Umar NA. Medicinal and 
economical plants of Nupe land; Jube-Evans books 
and publication Bida, Niger State 2003.

12. Chakraborty AK, Gaikwad AV, Singh KB. 
Phytopharmacological review on Acanthospermum 
hispidum.  Journal Applied Pharma. Sci. 2012; 2(1): 
144-148.

13. Lemonica IP, Alvarenga CMD. Abortive and 
teratogenic effect of Acanthospermum hispidum 
DC. And Cajanus cajan (L.) Millps. in pregnant rats.  
Journal  Ethnopharmacol. 1994; 43(1): 39-44.

14. Summerfield A, Gunther MK, Thomas C, 
Mettenleiter B, Hanns-Joachim R, Armin, S. Antiviral 
activity of an extract from leaves of the tropical plant 
Acanthospermum hispidum. Antiviral Res.1997; 36: 
55-62.

15. Fleischera TC, Ameadea EPK, Sawerb IK. 
Antimicrobial activity of the leaves and flowering 
tops of Acanthospermum hispidum. Fitoterapia 
2003; 74: 130-132.

16. Sanon S, Azas N, Gasquet M, Ollivier E, Mahiou V, 
Barro N, Cuzin-Ouattara, N, Traore, A. S, Esposito F, 
Balansard G, Timon-David P. Antiplasmodial activity 
of alkaloid extracts from Pavetta crassipes (K. 
Schum) and Acanthospermum hispidum (D. C.), two 
plants used in traditional medicine in Burkina Faso. 
Parasitology Res. 2003; 90: 314-317.

17. Abdulkarim A, Sadiq Y, Gabriel OA, Abdulkadir UZ, 



West African Journal of Pharmacy (2024) 35 (1) 127

Toxicological and antioxidant activities of Acanthospermum hispidum

Ezzeldin MA. Evaluation of five medicinal plants 
used in diarrhoea treatment in Nigeria. Journal   
Ethnopharmacol. 2005; 101: 27-30.

18. Deepa N, Rajendran NN. Anti-tumor Activity of 
Acanthospermum hispidum (DC) on Dalton Ascites 
Lymphoma in Mice. Nat. Prod. Sci. 2007; 13(3): 234-
240.

19. Cartagena E, Bardón A, Catalán CA, de Hernández 
Z N ,  H e r n á n d e z  L R ,  J o s e p h - N a t h a n  P.  
Germacranolides and a New Type of Guaianolide 
from Acanthospermum hispidum. Journal Nat. Prod. 
2000; 63(10): 1323-1331.

20. Joanne B, Véronique H, Gabrielle C, Marie-France H, 
Joëlle Q. L. In vitro antitrypanosomal and 
antileishmanial activity of plants used in Benin in 
traditional medicine and bio-guided fractionation of 
the most active extract. Journal Ethnopharmacol. 
2011; 137: 998-1002.

21. Adeneye AA, Amole OO, Adeneye AK. Hypoglycemic 
and hypocholesterolemic activities of the aqueous 
leaf and seed extract of Phyllanthus amarus in mice. 
Fitoterapia 2006; 77: 511-514.

22. Mahmoud A, Khidir MO, Khalifa MA, El Ahmadi AB, 
Musnad HA, Mohamed EI. Sudan: Country Report to 
the FAO International Technical Conference on Plant 
Genetic Resources 1995; pg. 67.

23. Siddig IA, Abdelwahab HM, Osama YM, Mahjoub O, 
Manal MET, Syam M, et al., Erectogenic effects of 
Clerodendron capitatum: Involvement of 
Phosphodiesterase Type-5 inhibition. Evidence 
Based Com. and Alter. Med. 2012; 391 - 396.

24. Evans WC, Trease and Evans' Pharmacognosy, 15th 
ed. Saunders Ltd: Edinburgh; 2002.

25. McLaughlin JL, Rogers LL, Anderson JE. The use of 
biological assays to evaluate botanicals. Drug 
Information Journal 1998, 32(l): 5l3-524.

26. Lorke D. A new approach to practical acute toxicity 
testing. Arch. Toxicol.1983; 54: 275 - 287.

27. Mensor LL, Menezes FS, Leitao GG, Reis AS, Dos 
Santos TC, Coube CS. Leitao, S. G. Screening of 
Brazilian plant extracts for antioxidant activity by the 

use of DPPH free radical method. Phytother. Res. 
2001; 15: 127-130.

28. Bursal E, Gülçin I. Polyphenol content and in 
vitroantioxidant activities of lyophilized aqueous 
extract of kiwifruit (Actinidia deliciosa). Food Res. 
Inter.2011; 44(5): 1482-1489.

29. Joshi SC, Verma AR, Mathela CS. Antioxidant and 
antibacterial activities of the leaf essential oils of 
Himalayan Lauraceae species. Food Chem.and 
Toxicol. 2010; 48: 37-40.

30. Miliauskas G, Venskutonis PR, Van BTA. Screening of 
radical scavenging activity of some medicinal and 
aromatic plant extracts. Food Chem. 2004; 85: 231-
237.

31. Romeiras MM, Duarte MC, Indjai B, Catarino L. 
"Medicinal plants used to treat neurological 
disorders in West Africa: a case study with Guinea-
Bissau Flora," Amr. Journal Plant Sci. 2012; 3(7): 
1028-1036.

32. Bourin M, Poisson L, Larousse C. Piracetam 
i n t e r a c t i o n  w i t h  n e u r o l e p t i c s  i n  
psychopharmacological tests. Neuropsychobio. 
1986; 19: 93-6. 

33. Brown RE, Corey SC, Moore AK. Differences in 
measures of exploration and fear in MHC-congenic 
C57BL/6J and B6-H-2Kmice. Behav Gen. 1999; 26: 
263 - 71.

34. Ogbole OO, Aliu LO, Abiodun OO, Ajaiyeoba EO. 
Alpha-amylase Inhibition and Brine Shrimp Lethality 
Activities of Nine Medicinal Plant Extracts from 
South-West Nigerian Ethnomedicine. Journal  Herbs, 
Spices and Med. Plants. 2016; 10: 1540-1548.

35. Seema P, Tallerico T. Rapid release of antipsychotic 
drugs from dopamine D2 receptors: An explanation 
for low receptor occupancy and early clinical relapse 
upon withdrawal of clozapine or quetiapine. Amr.  
Journal  Psych.1999; 156: 876 - 884.

36. Seema P, Schwarz J, Chen JF, Szechtman H, Perreault 
M, McKnoght GS, et al. Psychosis pathway converge 
via D2 high dopamine receptors. Synapase 2006; 60: 
319-346.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13

