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Abstract 
Background: Rauwolfia vomitoria has been used in Nigeria to manage psychiatric disorders despite orthodox medicine. 

Aims: This research was therefore aimed at comparing the effects of R. vomitoria, chlorpromazine and reserpine on social 

behaviour and pain in mice. Materials and Methods: Ninety male CD-1 mice (32 – 38g body weight) were grouped into 3 

with 5 subgroups (n=6) each. Mice were given chlorpromazine (0.0, 0.25, 1.0, 2.0, 4.0 mg/kg i.p.), 30 minutes before 

testing and R. vomitoria (0.0, 0.25, 1.0, 2.0, 4.0 mg/kg, i.p.) and reserpine (0.0, 0.1, 0.4, 0.8, 1.6 mg/kg, i.p) 24 hours before 

testing. Nesting score assessed social behaviour while the tail flick and hot plate analgesiometers assessed pain. Results: 

Chlorpromazine dose-dependently decreased nesting score (F4,25 = 5.5660; p< 0.01), indicating decreased social behaviour 

(social loss) in the mice. Although R. vomitoria did not affect nesting score, reserpine decreased the nesting score (social 

loss). In the pain test, chlorpromazine did not alter tail flick latency but decreased hind paw lick latency in the hot plate at 

2.0 and 4.0 mg/kg (p< 0.01), indicating increased pain sensitivity at these doses which may indirectly increase social 

withdrawal and thus aggravating depression. R. vomitoria however, increased tail flick and hind paw lick latencies in the 

hot plate test (p< 0.05) indicating decreased pain sensitivity. Reserpine, like R. vomitoria, increased latency of hind paw 

lick in the hot plate. Conclusion: R. vomitoria has a high potential as an antipsychotic and may have advantage over 

chlorpromazine; it is not necessary to isolate active components from this herb. 
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Introduction  
The World Health Organisation (WHO) worldwide 

statistics in 2002 showed that about 154 million people 

suffer depression, 25 million people suffer schizophrenia, 

91 million suffer from behavioural disorders associated 

with alcohol use and 15 million suffer from other drug use 

disorders [1]. In fact, Africa is at higher risk of these 

disorders because of Political crisis and wars, prevailing 

poor standard of living as well as moral decay and drug 

abuse. Other low and middle income earning populations 

of the countries in Asia are also at high risk [2]. 

 

Chlorpromazine (CPZ) is a first generation commonly used 

and readily available standard antipsychotic drug [3] listed 

as one of the most essential drugs by the WHO in 2003 [4]. 

Although chlorpromazine has been used to treat both acute 

and chronic psychoses [1] it has been associated with side 

effects such as anti-dopaminergic extrapyramidal 

syndromes [5], dry mouth, blurred vision and urinary 

retention (anticholinergic) [6], neuroleptic dysphoria, 

blood pressure disturbances, temperature and muscle 

control (neuroleptic malignant syndrome), diminished 

libido, erectile impotence and ejaculation inhibition in 

male patients [7].  

 

Despite advances in and availability of orthodox, there is 

still a high patronage of traditional/herbal medicine for 

treatment of mental and other disorders in Africa/Nigeria 
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[8,9], in Japan [10] and the United States of America [11]. 

 

Rauwolfia vomitoria is a common herb used traditionally 

for psychiatric management in Nigeria [12]. Its extracts 

have anti-inflammatory effect [13], antipyretic effect [14], 

anti-diabetic effect [15] and anti-cancer effect (due to the 

β-carboline alkaloid, alstonine) [16]. R. vomitoria has been 

reported to be relatively safe with a LD50 of 17.5 g/kg [17]. 

R. vomitoria extract has been very well characterised using 

a combination of the high-performance liquid 

chromatography (HPLC) and the high-performance 

thin-layer chromatography (HPTLC) on normal- and 

reverse-phase Armsor [18] and the indole akaloids with 

yohimbane skeleton namely yohimbine, reserpine, 

rescinnamine, raucaffricine, ajmaline and ajmalicine 

identified as the biologically active [19]. 

 

Reserpine, one of the alkaloids of the Rauwolfia species, 

had been used for the management of hypertension, 

schizophrenia and psychiatric disorders [20] and even 

thought to be beneficial in cases of Huntington disease [21]. 

However, its use was discontinued because it caused 

extrapyramidal side effects such as orofacial dyskinesia 

and tremor [22].  

 

This study was therefore aimed at comparing the effect of 

chlorpromazine, R. vomitoria and reserpine on social 

behaviour and pain sensitivity.  

 

Materials and Methods 
Ninety age-matched male CD-1 mice (32g – 38g body 

weight) purchased from Charles River laboratory, Halifax, 

Canada were housed singly in a standard animal facility of 

the Department of Psychology, Dalhousie University, 

Canada (temperature - 21  2
o
C; humidity - 55  5%; air 

changes – 10/hr; and a reversed 12/12 hour light/dark 

cycle). The animals had access to rodent laboratory chow 

5001 from LabChows, Agriband Purina, Canada and clean 

tap water ad libitum. The mice were grouped into three: 

each group for Reserpine, R. vomitoria and 

Chlorpromazine treatment respectively. Each of these 

groups consisted of 5 sub-groups (n = 6). The research was 

approved by the Dalhousie University committee on 

laboratory animal care with protocol number 06-125 in 

June, 2007 and it was in accordance with the 

internationally accepted principles for laboratory animal 

use and care as found in the European Community 

guidelines (EEC Directive of 1986; 86/609/EEC). 

 

Preparation of Aqueous root bark extract of R. vomitoria  

The plant R. vomitoria was identified in the botanical 

garden of the University of Calabar, Nigeria and a sample 

deposited in the University herbarium with the voucher 

number MIA 2004. The roots of the plant were harvested, 

washed and the root bark was peeled off and sun-dried 

before blending to fine powder which was stored in a cool 

dry place, away from light, until required for use. 

Preparation of the aqueous root bark extract of R. 

vomitoria was according to the method of Klyushnichenko 

et al [18]. This was done by mixing 5 g of the powdered 

root bark of R. vomitoria in 20 ml of distilled water using a 

sonicator (Ultrasonic cleaner, model no.75T, serial no. 

02TS 42 470, VWR International, Westchester, PA) for 10 

minutes. The mixture was then centrifuged at about 3,000 

g for 5 minutes and the supernatant collected. Twenty ml of 

distilled water was added to the sediments and mixed again 

for 10 minutes using the sonicator, centrifuged and the 

supernatant collected a second time. This process was 

repeated a third time and the supernatant collected. The 

supernatant collected from the three cycles of mixing was 

cleaned of particle by suction filtration, first, using 

Whatmann no. 1 filter paper and then a second time using 

cellulose filter paper. The filtrate was evaporated to 

dryness at 30
o
C using a vacuum rotary evaporator 

(Caframo, VV 2000, Ohio) and water bath (Caframo, WB 

2000). This extraction gave a percentage yield of about 

0.1%.  

 

Drug preparation and treatment 

All drugs were prepared by dissolving in 0.9 % saline and 

were administered at the rate of 0.1 ml/10g body weight, 

intraperitoneally. The aqueous root bark extract of R. 

vomitoria was reconstituted to a stock concentration of 1 

mg/ml, from which graded doses of 0.0 (0.9 % saline - 

control), 0.25, 1.0, 2.0, 4.0 mg/kg body weight were 

administered. A stock solution of 5 mg/ml was obtained 

from reserpine powder (R 0875 – 1G, Sigma-Aldrich Ltd, 

Canada) for administration at doses 0.0 (control), 0.1, 0.4, 

0.8 and 1.6 mg/kg body weight. Chlorpromazine 

hydrochloride powder (C8138-5G, Sigma-Aldrich Ltd, 

Canada) was constituted to a stock concentration of 1 

mg/ml, from which 0.0 (control), 0.25, 1.0, 2.0, 4.0 mg/kg 

body weight were administered. Treatment was for 5 days 

and the last treatment was 24 hour before behavioural 

testing for R. vomitoria and reserpine, while it was 30 

minutes for chlorpromazine. 

 

Behavoural assay 

The tail flick test:  

The automated Tail-flick apparatus (Tail-flick Analgesia 

meter, Columbus Instruments, Columbus, Ohio, USA) 

produced a radiant light under the base of a tail of a 

restrained mouse for a maximum duration of 15 seconds 

(cut-off point; to prevent tissue damage). The time (in 

seconds) it took for the mouse flick its tail away from the 

heat of the light was measured as latency of tail flick [23]. 

Mice were familiarized with the restrainers 20 minutes 

prior to testing and care was taken not to cause panic in 

the mice during the test. Mice were given one trial during 

testing [24, 25].  

 

The hot plate test 

The hot-plate assay was performed according to the 

method of Eddy & Leimbach [26], which involved 

exposing mice to a hot surface, within a confined glass 

cage. The hot plate apparatus (Columbus Instruments, 

Columbus, Ohio, USA) with a restrain cage was used. 

Animals were introduced into the hot plate after it had 

been pre-heated to 55
o
C. The cut off mark here was 30 
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seconds. A foot pedal connected to a counter was started to 

record the time it took for the mice to lick their hind paws 

(Latency of hind paw lick) [27, 28]. 

 

Nesting behaviour used by Bender et al [29] and Deacon 

[30] as an assay for social behaviour was employed in this 

study. Mice were housed individually and tested in their 

home cages. One hour before giving the mice nesting 

materials, all enrichment objects in the home cages of the 

mice were removed. About 3.0g of nesting material was 

supplied to each mouse in its home cage and allowed for 

24 hours after which the nests were assessed using the 

rating scale supplied by Deacon [30] (Table 1). This was 

based on what was seen. Care was taken while bringing 

out the cage for observation as causing panic on the mouse 

could result in destroying the nest so built. 

 
Table 1 Nesting behaviour rating scale 

Rating Requirements 

1 

 

Nestlet not noticeably touched (90% or more intact). 

2 

 

Nestlet partially torn (50-90% intact). 

3 Nestlet mostly shredded, often no identifiable nest site, 

50-90% shredded, also, less than 50% remains intact, 

but less than 90% is within a quarter of the cage floor 

(i.e., not gathered into a nest site but spread throughout 

cage). 

 

4 An identifiable, but flat nest, more than 90% of the 

nestlet is torn, the nest is uneven, material is gathered 

into a nest within a quarter f the cage floor, but the nest 

is flat with walls higher than mouse body height for 

less than 50% of its circumference. 

 

5 A (near) perfect nest, more than 90% of the nestlet is 

torn, nest is fairly even, the nest is a crater, with walls 

higher than the mouse body for more than 50% of its 

circumference. 

 

Statistical analysis 

Data among the groups with different concentrations of the 

treatment agents was analysed by one-way analysis of 

variance (ANOVA) followed by post hoc Student’s 

Newma-Keuls test. Data were presented as means ± SEM 

(standard error of mean) P value less than 0.05 was 

considered statistically significant. 

 

Results 
Reserpine, at low to moderate doses (0.1 and 0.4 mg/kg), 

increased the tail flick latencies whereas at the higher 

doses (0.8 and 1.6 mg/kg) the tail flick latency did not 

differ significantly compared to control (Fig 1). The 

hot-plate test, however, showed a dose-dependent increase 

in the latency of hind paw lick for all the doses of 

reserpine tested (Fig. 2).  
 

Moderate to high doses of the crude root bark extract of R. 

vomitoria (1.0, 2.0, 4.0 mg/kg) significantly increased the 

tail flick latencies in a dose related manner (Fig. 3). The 

results from the hot plate test also showed a similar trend, 

with  longer latencies of hind paw lick for the 1.0, 2.0 

and 4.0 mg/kg doses of the R. vomitoria root bark extract, 

although there did not seem to be a clearly defined 

dose-dependent relationship (Fig. 4).  
 

Following administration of graded doses of 

chlorpromazine, the latency of tail flick did not differ 

significantly (Fig. 5). In the hot plate test however, the 

latency of hind paw lick was dose-dependently decreased 

at the moderate to high doses of chlorpromazine (2.0 and 

4.0 mg/kg, i.p.; Fig. 6).  
 

The nesting score following treatment with 0.1, 0.4 and 

1.6 mg/kg reserpine was dose-dependently decreased 

compared to control (Fig. 7). The nesting score following 

treatment with graded doses of the crude root bark extract 

of R. vomitoria did not differ significantly from control 

even when it seemed higher at low to moderate doses (Fig. 

8). The nesting score was dose-dependently decreased 

following the administration of chlorpromazine; p< 0.05 

(Fig. 9). Thus, the nesting score at higher doses (0.1, 0.4 

and 1.6 mg/kg, i.p.) of chlorpromazine was poorer 

compared to the lower doses.  
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Fig. 1 Comparison of tail flick latencies using the tail flick 

analgesia meter following administration of graded doses of 

reserpine. NS=Not significant compared to control, **= 

Significant at p < 0.01 compared to control, n = 6. 
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Fig. 2 Comparison of Latency of hind paw lick in the Hot plate 

test following administration of graded doses of reserpine. 

*=Significant at p < 0.05 compared to control, ***=Significant at 

p < 0.001 compared to control, +++=Significant at p < 0.001 

compared to 0.1 mg/kg reserpine, !=Significant at p < 0.05 
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compared to 0.4 mg/kg reserpine, #=Significant at p < 0.05 

compared to 0.8 mg/kg reserpine, n = 6. 
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Fig. 3 Comparison of tail flick latencies in the tail flick test 

following administration of graded doses of R. vomitoria root 

bark extract. NS=Not significant  compared to control, 

*=Significant at p < 0.05 compared to control, **=Significant at 

p < 0.01 compared to control, ***= Significant at p < 0.001 

compared to control, +=Significant at p <0.05 compared to 0.25 

mg/kg Rauwolfia vomitoria, != Significant at p < 0.05 compared 

to 1.0 mg/kg Rauwolfia vomitoria, n = 6. 
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Fig. 4 Comparison of Latency of hind paw lick in the Hot plate 

test following administration of graded doses of R. 

vomitoria root bark extract. NS=Not significant compared 

to control, *=Significant at p < 0.05 compared to control, n 

= 6. 
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Fig. 5 Comparison of Tail flick latencies in the Tail flick 

following administration of graded doses of chlorpromazine. 

NS= Not significant compared to control, n = 6. 

0

5

10

15

20

25

30

Cpz control Cpz 0.25mg/kg Cpz 1.0mg/kg Cpz 2.0mg/kg Cpz 4.0mg/kg

L
a
t
e
n

c
y

 o
f
 h

in
d

 p
a

w
 l
ic

k
 (

s
)

Cpz control

Cpz 0.25mg/kg

Cpz 1.0mg/kg

Cpz 2.0mg/kg

Cpz 4.0mg/kg

NS

*! +++
**! 

+++

NS

 
 

Fig. 6 Comparison of Latency of hind paw lick in the Hot plate 

test following administration of graded doses of chlorpromazine. 

NS=Not significant compared to control, *= Significant at p < 

0.05 compared to control, **=Significant at p < 0.01 compared to 

control, +++=Significant at p < 0.001 compared to 0.25 mg/kg 

chlorpromazine, !=Significant at p < 0.05 compared to 1.0 mg/kg 

chlorpromazine, n=6. 

 

0

1

2

3

4

5

6

Res Control Res 0.1mg/kg Res 0.4mg/kg Res 0.8mg/kg Res 1.6mg/kg

N
e
s
ti

n
e
 s

c
o

r
e
 (

/5
)

Res Control

Res 0.1mg/kg

Res 0.4mg/kg

Res 0.8mg/kg

Res 1.6mg/kg

* NS

*

*** !

+++ #

 
Fig. 7 Comparison of nesting score following administration of 

graded doses of reserpine. NS=Not significant compared to 

control, *=Significant at p<0.05 compared to control, 

***=Significant at p < 0.001 compared to control, 

+++=Significant at p < 0.001 compared to 0.1 mg/kg 

reserpine, !=Significant at p < 0.05 compared to 0.4 mg/kg 

reserpine, #=Significant at p < 0.05 compared to 0.8 mg/kg 

reserpine, n = 6. 
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Fig. 8 Comparison of nesting score following administration of 
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graded doses of R. vomitoria root bark extract. NS= Not 

significant compared to control, n = 6. 
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Fig. 9 Comparison of nesting score following administration of 

graded doses of chlorpromazine. NS=Not significant compared 

to control, *=Significant at p < 0.05 compared to control, 

**=Significant at p < 0.01 compared to control, ***=Significant 

at p < 0.001 compared to control, ++=Significant at p < 0.01 

compared to 0.25 mg/kg chlorpromazine, !!=Significant at p < 

0.01 compared to 1.0 mg/kg chlorpromazine, n = 6. 

 

The animal models of physiological pain used in this study 

include the tail-flick and hot-plate tests [27]. The tail-flick 

response is thought to be a spinally mediated reflex while 

the hot-plate paw-shaking and paw licking responses are 

more complex and supraspinally organized behaviour. 

Longer latencies of tail flick and hind paw lick in the tail 

flick and hot plate tests (respectively) would indicate a 

higher pain threshold and therefore decreased pain 

perception or an analgesic effect. Conversely, shorter 

latencies of tail flick and hind paw lick indicate lower pain 

threshold and thus increased pain perception or 

hyperalgesic effect. The hot plate procedure, however, 

possesses an advantage over other methods of thermal 

stimulation such as the tail flick procedure because this 

test constitutes a more global estimate of nociceptive 

reactivity because it represents a complex pattern of willed 

behaviour rather than a simple reflex like the tail flick 

[28]. 

 

Since the hot plate test has an advantage over the tail flick 

test in terms of reliability, it is more appropriate to assert 

that reserpine at all doses tested (0.1, 0.4, 0.8 and 1.6 

mg/kg) caused a dose-dependent decrease in nociceptive 

perception. It thus, produced an analgesic effect in the 

mice.  

 

Similarly, the longer latencies observed following 

treatment with the root bark extract of R. vomitoria 

indicates a raised pain threshold and thus decrease in pain 

perception. The root bark extract of R. vomitoria at 

moderate to high doses therefore produced an analgesic 

effect in the mice. Although some derivatives of the 

Rauwolfia family had been earlier reported to have 

induced gastric pains [31], this occurred only through the 

oral route and it was peculiar to derivatives of the 

Rauwolfia plant not the whole extract. The report of 

Kutalek and Prinz [32] that the root bark extract of 

Rauwolfia vomitoria alleviated labour pains is in 

agreement with this study. The results from the hot plate 

test also showed a similar trend, with  longer latencies of 

hind paw lick for the 1.0, 2.0 and 4.0 mg/kg doses of the R. 

vomitoria root bark extract although not dose-dependently. 

 

The dose-dependent decrease in latency of hind paw lick 

in the hot plate test at the moderate to high doses of 

chlorpromazine (2.0 and 4.0 mg/kg) indicates that 

chlorpromazine caused a lowering of the pain threshold 

and thus an increase in pain perception (hyperalgesic 

effect) in mice. This result disagrees with earlier reports by 

Gordon and Campbell [33] who concluded that 

chlorpromazine is a useful adjunct in the control of 

intractable pain, but not without asserting that 

chlorpromazine of its own does not have any analgesic 

effect. The result in this study also negates the study of 

Shrestha et al [34] who compared the effect of intravenous 

chlorpromazine hydrochloride (25 mg) and intramuscular 

Ketorolac (60 mg) in treating acute migraine in humans 

using the Wong-Baker Faces Rating Scale. It is more 

likely that chlorpromazine may not have a very well 

defined analgesic effect but may only be providing the 

conducing atmosphere for other analgesic agent to 

function.  

 

Nesting behaviour, a reflection of the social behaviour in 

mice, sheds light on important disorders of human social 

behaviour like schizophrenia, autism and Tourette's 

syndrome. Indeed, abnormal social behaviour exhibited in 

mice form a core deficit associated with autism spectrum 

disorder [35]. Mice in this case huddle together less and 

are unable to fluff up suitable beds from their nesting 

materials. A poor performance in the nesting task may 

indicate impairment in social relationship (social loss) in 

the mice and likelihood of the presence of autistic 

behaviour. 

 

Reserpine (0.1, 0.4 and 1.6 mg/kg, i.p.) dose-dependently 

decreased nesting score compared to control. In 

corroboration with this study, reserpine-treated rats (1.0 

mg/kg, i.p.) had exhibit altered social recognition memory 

abilities in earlier studies [36]. Earlier studies than this had 

also shown that reserpine induced self aggression in mice 

[37]. Therefore, this research confirmed reserpine to cause 

impairments in social interactions in mice and may induce 

social loss. Since social loss is considered to be one of the 

major precipitants of depression, prolonged usage of 

moderate to high doses of reserpine could cause 

depression. 

 

The nesting score did not differ statistically when mice 

were treated with crude root bark extract of R. vomitoria. 

Therefore, the extract did not affect social behaviour and 

social interaction in the mice. The expected results were 

that R. vomitoria would increase social interaction because 

one it’s very important alkaloid, alstonine, not only 

increases social interaction in normal mice, but also averts 

social deficits attributable to negative symptoms of 

schizophrenia [38].  
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Chlorpromazine (0.1, 0.4 and 1.6 mg/kg, i.p.) 

dose-dependently decreased the nesting score. Thus, 

higher doses of chlorpromazine caused greater degree of 

social loss when compared to lower doses. These results 

are consistent with the work of Li et al [39] who reported 

that chlorpromazine depressed nesting behaviour in mice.  

 

Conclusion 
Chlorpromazine at moderate to high doses (2.0 and 4.0 

mg/kg, i.p.), increasing pain perception (hyperalgesic 

effect) whereas the crude aqueous root bark extract of 

Rauwolfia vomitoria dose-dependently decreased pain 

perception (analgesic effect). Reserpine similarly produced 

an analgesic effect in the mice. 

 

Chlorpromazine at moderate to high doses (2.0 and 4.0 

mg/kg, i.p.) caused an impairment in social behaviour, 

thus inducing social loss in the mice (implying possible 

exacerbated depression and social withdrawal in psychotic 

conditions). The root bark extract of R. vomitoria, however, 

did not affect social behaviour. On the contrary, reserpine 

(0.1, 0.4 and 1.6 mg/kg, i.p.), caused a dose-dependent 

impairment in social behaviour, as seen in poor nest 

building, hence social loss.  

 

The same doses of chlorpromazine which produced a 

hyperalgesic effect induced social loss, consistent with 

earlier studies on relationship between social behaviour 

and pain [40]. If this is applicable in humans, 

chlorpromazine may not be a very good antipsychotic 

even when it is the foremost and cheapest antipsychotic 

drug. Whole root bark extract of Rawolfia vomitoria 

therefore has a great potential as an antipsychotic because 

its effect is not due to the presence of reserpine alone. 
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