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Sedative, hypothermic, anxiolytic effects and rapid radical 
scavenging property of aqueous leaf extract of Vitex doniana 
(Lamiaceae) in mice 

Vitex doniana is used ethnomedicinally for the management of 
madness, insanity, and epilepsy. This study was undertaken to 
evaluate the sedative, hypothermic and anxiolytic effects of crude 
aqueous leaf extract of Vitex doniana (AVD) in mice, as well as its 
rapid radical scavenging property. Doses of 250, 500, and 1000 
mg/kg AVD were adopted for the pharmacological testing in mice 
of both sexes (n=6). The behavioural effects of the extract in the 
open field apparatus were determined. AVD was evaluated for 
its anxiolytic effect, using elevated T- maze, staircase, and hole-
board models. While the sedative and hypothermic effects of the 
extract in mice were determined by assessments of ketamine-
induced sleeping time and rectal temperature respectively. 
AVD was subjected to rapid radical scavenging test using thin-
layer chromatography (TLC)-bioautography. The results showed 
AVD to have an inhibitory effect on CNS in the open field test. 
AVD demonstrated anxiolytic effect at 250 mg/kg, and sedative 
effect at 500 and 1000 mg/kg. The sedative effect of AVD at 
500 and 1000 mg/kg was further revealed in ketamine-induced 
sleeping time and rectal temperature. AVD also showed strong 
free radical scavenging property attributed to the presence of 
fatty acid esters, terpenes, phenolics, and phenolic glycosides. 
AVD is acutely non-toxic and it possesses significant sedative, 
hypothermic and anxiolytic effects, which could in part be due to 
the presence of rapid free radical scavenging compounds, thus, 
providing pharmacological justification for its ethnomedicinal 
uses as a curative for madness and insanity.
Keywords: Vitex doniana; sedative; anxiolytic; hypothermic; 
rapid radical scavenging property.
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1. Introduction 

Vitex doniana (Synonyms: Vitex cuneata Schu-

mach & Thonn, Vitex cienkowskii kotschy & 

peyr., Vitex pachyphylla Baker; Family: Verbe-

naceae) is a medium-sized deciduous and semi-

evergreen tree measuring 8-18 meters high, and 

with a heavily rounded crown and a clear pole up 

to 5 meters. It has a rough, pale brown or gray 

bark with fine fissures running down the trunk, 

and with bases of the old trees having oblong 

scale. The leaves are arranged like the fingers 

of a hand (palmate) and have five leathery leaf-

lets, with the middle leaflet being the largest. The 

tips of the leaf are rounded or emarginate, while 

the bases are cuneate. The leaf is dark green 

above, pale greyish to green below, thickly leath-

ery, and with a few or no scattered stellate hairs 

on the upper surface. The petals of the flower 

are white, with the exception on the largest lobe, 

which is purple, and in dense opposite and axil-

lary cymes. The flowers are small, blue or violet, 

and are 3 to 12 cm in diameter, with only a few 

open at a time. Vitex doniana fruit is oblong and 

about 3 cm long. The fruit is green when young, 

but turns purplish-black on ripening and with a 

starchy black pulp. The fruit contains one hard 

conical seed. The seed is 1.5 to 2 cm long, and 

1 to 1.2 cm wide [1]. 

Vitex doniana has copious ethnomedicinal uses. 

Leaf sap is used as an eye drop to treat conjunc-

tivitis and other eye complaints. The leaf decoc-

tion is smeared externally as a galactagogue 

and against headache, stiffness, measles, rash, 

fever, chickenpox and hemiplegia, and internally 

as a tonic, anodyne and febrifuge, and to treat 

respiratory diseases. The pastes of pounded 

leaves and bark are applied to wounds and 

burns. A root decoction is administered orally to 

treat ankylostomiasis, rachitis, gastro-intestinal 

disorders and jaundice, and as an anodyne. The 

powdered bark added to water is taken to treat 

colic, and a bark extract is used to treat stomach 

complaints and kidney troubles. The bark is also 

used against leprosy and liver diseases, and to 

control bleeding after childbirth. Dried and fresh 

fruits are eaten against diarrhoea, and as a 

remedy against lack of vitamin A and B. The 

twigs are used as chewing sticks for teeth clean-

ing [2]. The hot aqueous extract of V. doniana 

leaves is used for the treatment of stomach and 

rheumatic pains, inflammatory disorders, diar-

rhoea and dysentery. The root has been used to 

treat epilepsy, nausea, and colic [3]. The stem 

bark extract of the tree is used for the control of 

hypertension, treatment of stomachache, pains, 

disorders, indigestion and sterility [4]. Vitex do-

niana like Vitex rivularis is said to have been 

used ethnomedically to cure madness, insanity 

and epilepsy [5,6]. 

Vitex doniana is said to contain vitamins A, B1, 

B2, B6, and C [7]. The fruit juice has a pH of about 

4.5. Per 100 g edible portion, the composition of 

the fruit pulp is water 59.5–73.5 g, energy 435 kJ 

(104 kcal), protein 0.6–0.8 g, fat 0.1–1.3 g, car-

bohydrate 27.5 g, fibre 1.3 g, Ca 20–47 mg, P 47 

mg, Fe 2.0–4.5 mg, K 15.70 mg, Na 10.40 mg, 

Cu 2.70 mg ascorbic acid 6–18 mg [8]. 

The phytochemical screening of the various 

parts of the plant extract showed the presence 

of saponins, tannins, phenols, cardiac glyco-

sides, flavonoids, sterols, and triterpenes. Ethyl 

acetate cold extract of V. doniana showed the 

presence of alkaloids, flavonoids, cardiac glyco-

sides and steroids, but the absence of saponins 
[9]. In another screening, saponins were found in 

large concentration in ethanol, acetone, and hot 

aqueous leaf extracts of V. doniana, but absence 

in methanol, and cold aqueous extracts of V. do-

niana [10]. The aqueous bark extract of V. do-

niana was said to have only flavonoids present. 

Ethanol bark extract showed the presence of 

tannins, flavonoids, glycosides, steroids, and 

proteins, but the absence of saponins, alkaloids 

and phenols. Acetone bark extract showed tan-

nins, saponins, flavonoids, glycosides, steroids, 

and proteins, with the absence of alkaloids and 

phenols. The aqueous root extract contained 

only tannins. Ethanol root extract, like acetone 

bark extract, contained others except for alka-

loids and phenols. While acetone root extract 

had tannins, saponins, glycosides, steroids, pro-

teins, but lacked flavonoids, alkaloids, and 
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phenols [11]. The phytochemical composition of 

V. doniana fruit pulp revealed the presence of 

flavonoids, and alkaloids, while phenols and tan-

nins were moderately present, steroids, sapo-

nins, reducing sugar, terpenoids, and cardiac 

glycosides were abundantly present [12].  

Toxicology results on the leaf extract of V. do-

niana, most especially through the oral route, 

have shown no clinical signs of toxicity or ad-

verse toxicological effects in treated laboratory 

animals [9]. However, the bark stem of V. doniana 

has been reported to be moderately toxic via in-

traperitoneal administration [13]. 

The leaf extract of V. doniana has been found to 

have anti-inflammatory and analgesic effects. 
[14]. The aqueous leaf extract of V. doniana has 

also shown the antioxidant property[15]. The stem 

bark extract of V. doniana has been found to 

have a marked dose-dependent hypotensive ac-

tivity in both normotensive and hypertensive 

rats. Extracts from the stem bark have also 

shown a different level of in vitro trypanocidal ac-

tivity against Trypanosoma brucei [16]. Other re-

ported pharmacological activities of V. doniana 

include hypolipidaemic effects [17], hypolipidae-

mic and antidiabetic effects [18]. 

Many are disorders and diseases of the nervous 

system which include: Parkinson’s disease, Alz-

heimer’s disease, Multiple Sclerosis, Epilepsy, 

Anxiety, Insomnia, Depression, psychoses e.t.c. 
[19]. Anxiety, defined as an unpleasant effect 

characterized by tense and physically exhaus-

tive alertness focused on an impending and in-

evitable thought, not an objectively apparent 

danger or emergency (doomsday syndrome), 

along with a painful awareness of being power-

less to do anything about the situation, was re-

ported to be affecting about one-eighth of the 

world [20]. 

Novel drugs with fewer side effects and better 

tolerability in managing mental disorders are 

needed. Vitex doniana (Sweet) leaf is used eth-

nomedically to treat mental disorders and epi-

lepsy. However, there is the paucity of infor-

mation on the neuropsychopharmacology profile 

substantiating the uses of this plant, hence this 

study. 

2. Materials and methods  

2.1. Plant material 

Vitex doniana Sweet was collected in March 

2018 at Kajola-Akile community, Ede road, Ile-

Ife, Osun State, Nigeria with the longitude 

4.478305 and latitude 7.505034 (Provider; GPS, 

Accuracy; 9.868601, Speed; 0.407223). The bo-

tanical identity was done by Mr I.I. Ogunlowo, 

the Curator in the Department of Pharmacog-

nosy, Faculty of Pharmacy, Obafemi Awolowo 

University (O.A.U.), Ile-Ife. Herbarium speci-

mens were deposited at Faculty of Pharmacy 

Herbarium, and at Ife Herbarium, Department of 

Botany, both in O.A.U., Ile-Ife with Voucher 

Numbers IFE 17732 and FPI 2174 respectively. 

The plant name has been checked with 

http://www.theplantlist.org. This name is the ac-

cepted name of a species in the genus Vi-

tex (family Lamiaceae). The record derives 

from WCSP (data supplied on 2012-03-23) 

which reports it as an accepted name (rec-

ord 213428) with original publication de-

tails: Hort. Brit. 323 1826. Fresh leaves of V. do-

niana were collected, air-dried and milled into a 

powder. 

2.2. Animals 

The animals used for this study were adult mice 

(18 – 25 g) of both sexes. All the animals were 

bred and housed in a well-lit and aerated room 

in the Animal House, Faculty of Pharmacy, 

Obafemi Awolowo University, Ile - Ife. They were 

maintained under natural daylight/night condi-

tion. All animals had free access to water and 

standard commercial diet (Vital Feed® brand, 

produced by Grand Cereals Limited, a subsidi-

ary of UAC Nigeria PLC). The experiments were 

carried out between 9.00 am and 3.00 pm. The 

animals fasted overnight before the experi-

ments. They were used in groups of six per dose 

level of the crude extract, positive and negative 

controls. Each mouse was used only once. The 

research was conducted under the internation-

ally accepted principles for laboratory animal 

use and care as found for example in the 
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European community guidelines (EEC Directive 

of 1986; 86/609/EEC). All experiments were ex-

amined and approved by the Faculty of Phar-

macy board committee and Postgraduate board 

committee of Obafemi Awolowo, University Ile-

Ife, Nigeria 

2.3. Laboratory materials 

Observation cage, elevated T-maze, hole-board 

apparatus, Ugo Basile electroconvulsive ma-

chine (Model 57800, Ugo Basile Biological Re-

search Apparatus, Italy), stopwatch, manual 

counter, syringes and needles, weighing bal-

ance and a digital thermometer. 

2.4. Drugs and chemicals 

Diazepam (Roche, Basel, Switzerland), 2,2-di-

phenyl-1-picrylhydrazyl (DPPH) radical (Sigma 

Chemicals Co, St. Louis, Missouri, U.S.A.), ket-

amine (Rotex Medica), and normal saline 

(Unique Pharmaceutical Limited, Lagos, Nige-

ria). The crude extract was dissolved in the re-

quired volume of normal saline. The drugs and 

crude extract were freshly prepared on each day 

of the experiments. 

2.5. Preparation of plant extract 

Powdered leaves of V. doniana (500 g) were ex-

tracted in 2.5 L of distilled water for 48 hours with 

constant agitation on a mechanical shaker. The 

menstruum was filtered from the marc, concen-

trated in vacuo at 50OC on a rotary evaporator, 

and freeze-dried to obtain a 69.90 g crude aque-

ous extract (13.98 % w/w yield). The extract was 

then stored in the refrigerator before its use.  

2.6. Pharmacological studies 

2.6.1. Acute toxicity test 

The method of Lorke [21] was used. This involves 

using the 13-animal model for rapid determina-

tion of LD50. The 1st phase uses 3 animals for 

each dose level 10, 100 and 1000 mg/kg. The 

mice were kept under the same laboratory con-

ditions and observed for signs of toxicity which 

include but not limited to paw-licking, stretching, 

respiratory distress and mortality for the first crit-

ical four hours and after 24 hours the number of 

deaths per group was recorded. The result ob-

tained from this test was used as a basis for 

selecting the subsequent doses in the 2nd phase 

following a standard table. The 2nd phase in-

volved administering four different doses to one 

mouse per group and the mice are observed for 

signs of toxicity for the first critical four hours and 

thereafter 24 hours for mortality. The median le-

thal dose (LD50) was calculated as the geometric 

mean of doses that caused 0 and 100% mortality 

respectively. The LD50 = √ (A x B), where A = 

maximum dose that caused 0% mortality and B 

= minimum dose that caused 100% mortality.  

2.6.2.  Neuropharmacological studies 

The working doses (i.e. treatment doses) used 

in the study were arrived at by the formula 1/2 x 

LD50. All treatment doses were below half of the 

LD50. 

2.6.2.1 Assessment of the effect of V. 

doniana extract on rearing, locomotion and 

grooming in the open field apparatus 

The observation cage was used in this assess-

ment. Thirty male mice were randomly distrib-

uted into five groups (n=6). Group (1) was given 

normal saline (10 ml/kg, p.o.) which served as 

the vehicle (negative control), groups (2-4) were 

given the crude extract (250, 500 and 1000 

mg/kg, p.o.), while group (5) was given diaze-

pam (5 mg/kg, p.o.) which served as reference 

drug. All animals were observed and scored sin-

gly in the cage. Rearing and grooming were 

scored for 30 minutes while line crossing was 

scored for the first 10 minutes of the 30 minutes 

duration. Rearing (vertical locomotion) is defined 

as the lifting of the forelimbs off the floor com-

pletely [22], while line crossing was counted when 

the animal crossed a line with all the limbs. 

Grooming was taken as the number of body 

cleaning with paws, of the body and pubis with 

the mouth, and face washing [23]. Each animal 

was used only once and the floor of the cage 

cleaned with 100% methanol after each assess-

ment to remove olfactory cue from one animal to 

the other [24]. The animals used were fasted 

overnight but allowed free access to water. All 

assessments were carried out between 09:00 

and 17:00 h [25]. 
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2.6.2.2 Assessment of the effect of V. 

doniana extract on anxiety on the elevated T-

maze 

Thirty adult mice were randomly distributed into 

five groups (n = 6). Group (1) was given vehicle 

(normal saline; 10 ml/kg, p.o.), groups (2-4) were 

given the crude extracts (250, 500 and 1000 

mg/kg, p.o.), while group (5) was given the ref-

erence drug (diazepam; 2 mg/kg, p.o.). Sixty 

minutes after the administration of the vehicle, 

extract, and reference drug, each animal was 

scored singly; for the inhibitory avoidance task 

(in the closed arm), the animal was placed at the 

end of the closed arm and the latency to with-

draw from this arm with the four paws was rec-

orded in three successive trials made at 30 sec-

onds intervals. While for the one-way escape 

task which initiated 30 seconds after the comple-

tion of the avoidance tasks, the animal was 

placed at the end of one of the open arms and 

withdrawal latency from this arm was similarly 

recorded with a stopwatch [26]. 

2.6.2.3 Assessment of the effect of V. do-

niana extract on anxiety on the staircase 

model 

Mice of both sexes were used in this model. The 

staircase test was carried out by the method de-

scribed by [27,28]. The staircase was made of 

wood and consisted of five identical steps 2.5 cm 

high, 10 cm wide, 7.5 cm deep surrounded by 

walls, the height of which (10 cm) was constant 

along the whole length of the staircase. A 

wooden box (15 x 10 x 10 cm) with one side 

open was placed facing the staircase. The 

mouse was gently placed on the floor of the box 

with its back to the staircase. During a 5 min pe-

riod, the number of steps climbed and the num-

ber of rearing made were recorded. A step was 

considered climbed when all four paws were 

placed on the step. Mice were divided into five 

groups. Group (1) was given normal saline (10 

ml/kg, p.o.) which served as the vehicle (nega-

tive control), groups (2-4) were given the crude 

extract (250, 500 and 1000 mg/kg, p.o.), while 

group (5) was given diazepam (2 mg/kg, p.o.) 

which served as the reference drug [28]. Thirty or 

sixty minutes after treatment, the number of 

steps climbed and the rearing responses were 

recorded for each mouse for 5 minutes. The 

staircase was wiped with 70% methanol and al-

lowed to dry between tests to remove any olfac-

tory cues which might modify the behaviour of 

the next animal [29]. 

2.6.2.4 Assessment of the effect of V. 

doniana extract on anxiety on the hole-board  

The hole-board apparatus was used in this as-

sessment. Thirty male mice were randomly allot-

ted into five groups (n = 6). Group (1) was given 

normal saline (10 ml/kg, p.o.) which served as 

the vehicle (negative control), groups (2-4) were 

given the crude extracts (250, 500 and 1000 

mg/kg, p.o.), while group (5) was given diaze-

pam (2 mg/kg, p.o.) which served as reference 

drug. Thirty and sixty minutes after the admin-

istration of reference drug and extract respec-

tively, the animals were placed directly from their 

home cages to the hole-board apparatus and al-

lowed to freely explore for 5 minutes. After each 

observation, the hole-board apparatus was 

cleaned with 100% methanol to remove scent 

cue left from the preceding animal. The head-dip 

was scored using a manual counter [30]. 

2.6.2.5 Assessment of the V. doniana 

extract on ketamine-induced sleeping time in 

mice 

The method described for screening intravenous 

anaesthetics was used with minor modification 
[31]. Two important parameters are normally eval-

uated. The first is the loss of righting reflex con-

firmed when the animal, placed on its back fails 

to recover from this position within 60 seconds. 

The second parameter includes onset and dura-

tion of loss of righting reflex (in second or 

minutes). The onset (latency to sleep) is defined 

as the period from injection to the time of loss of 

righting reflex, while the duration (total sleeping 

time or total time of loss of righting reflex) is the 

period when the animal remained un-stimulated 

or does not respond to stimuli (shown by the in-

ability to move its head of body). The total sleep-

ing time in this study is taken as the time of loss 

of consciousness (loss of righting reflex) and 



Joshua Oloruntobi IMORU et al., IJTCM, 2020, 5:32 

 IJTCM: https://escipub.com/international-journal-of-traditional-and-complementary-medicine/          6

recovery of righting reflex. Recovery is consid-

ered to have occurred when the animal after 

spontaneous righting, would re-right itself within 

15 seconds when placed on its back [31,32]. Thirty 

adult mice were randomly distributed into five 

groups (n=6). Group (1) was given normal saline 

(10 ml/kg, p.o.) which served as the vehicle 

(negative control), groups (2-4) were given the 

crude extracts (250, 500 and 1000 mg/kg, p.o.), 

while group (5) was given diazepam (5 mg/kg, 

p.o.) which served as reference drug. Sixty 

minutes after the administration of vehicle, ex-

tract and reference drug, animals were adminis-

tered 100 mg/kg of ketamine [33]. The latency pe-

riod and total sleeping time were noted and rec-

orded for each mouse as described above. 

2.6.2.6 Assessment of the effect of V. 

doniana extract on the rectal temperature in 

mice 

Five groups of mice (n=6) were randomly se-

lected. Group (1) was given normal saline (10 

ml/kg, p.o.) which served as the vehicle (nega-

tive control), groups (2-4) were given the crude 

extracts (250, 500 and 1000 mg/kg, p.o.), while 

group (5) was given diazepam (5 mg/kg, p.o.) 

which served as reference drug. The rectal tem-

perature of each mouse in all the groups were 

taken with a digital thermometer (Thermo probe) 

by inserting the probe 2 cm deep into the anus 

of the mice shortly before treatment time and at 

30, 60, 90 and 120 minutes after treatment. The 

test was done between 10:00 and 14:00 h [33]. 

The mean ± SEM was then calculated for each 

group [35–38]. 

2.6.2.7 Rapid radical scavenging test 

The rapid free radical scavenging test otherwise 

known as thin-layer chromatography (TLC)-bio-

autography was carried out according to the 

methods of Burits and Bucar [39] and Mensor et 

al. [40]. Here, an aliquot of the extract was dis-

solved in 50% aqueous methanol. This was 

spotted on a normal phase TLC plate (Silica gel 

F254nm). The plate was developed using a trinary 

solvent system of n-butanol – acetic acid – dis-

tilled water (80:15:5) in duplicate. The chromato-

grams were sprayed with 10 mg/mL solution of 

a stable 2,2-diphenyl-1-picrylhydrazyl (DPPH) 

free radical in methanol. The appearance of yel-

low spots against purple DPPH background indi-

cated free radical scavenging property. Those 

spots on the TLC chromatograms which 

bleached the purple DPPH solution immediately 

were recorded as strongly free radical scaven-

gers. The time taken for the scavenging action 

was also noted. 

2.7. Statistical analysis 

Results were expressed as mean ± S.E.M. Sta-

tistical comparisons were performed by one-way 

ANOVA followed by Student Newman-Keuls test 

using Graph Pad Prism version 3.0, USA. P < 

0.05 was considered significant.  

RESULTS 

3.1 Acute toxicity test (LD50) 

The result of the oral acute toxicity test (LD50) of 

the aqueous leaf extract of Vitex doniana (AVD) 

was > 5000 mg/kg. The result is showed in Table 

1. 

3.2 Effect of oral administration of V. do-

niana on locomotion activity in mice 

The results obtained showed that the aqueous 

leaf extract of V. doniana at the doses used 250, 

500 and 1000 mg/kg, p.o. and standard drug di-

azepam (5 mg/kg, p.o.), significantly [F 4, 25 = 

130.95, P<0.05] reduced locomotion activity 

compared to the vehicle-treated group in nov-

elty-induced locomotion behavioural study in 

mice. The result is presented in Figure 1a. 

3.2.1 Effect of oral administration of V. do-

niana on rearing activity in mice 

The results obtained showed that the aqueous 

leaf extract of V. doniana at the doses used 250, 

500 and 1000 mg/kg, p.o. and standard drug di-

azepam (5 mg/kg, p.o.), significantly [F 4, 25 = 

98.94, P<0.05] reduced rearing activity com-

pared to the vehicle-treated group in novelty-in-

duced rearing behavioural study in mice. The re-

sult is presented in Figure 1b. 

3.2.2 Effect of oral administration of V. do-

niana on grooming activity in mice 

The results obtained showed that the aqueous 

leaf extract of V. doniana at the doses used 250, 
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500 and 1000 mg/kg, p.o. and standard drug di-

azepam (5 mg/kg, p.o.), significantly [F 4, 25 = 

23.78, P<0.05] reduced grooming activity 

compared to the vehicle-treated group in nov-

elty-induced grooming behavioural study in 

mice. The result is presented in Figure 1c. 

 

TABLE 1: LD50 Determination of Vitex doniana aqueous leaf extract in mice 

Oral 

First phase 

Dose of aqueous leaf extract of 

Vitex doniana (mg/kg, p.o.) 

No of mice 

used 

No of animals that died Mortality rate 

10 3 0 0/3 

100 3 0 0/3 

1000 3 0 0/3 

Second phase 

1,600 1 0 0/1 

2,900 1 0 0/1 

5,000 1 0 0/1 

 

 

Figure 1a: Effect of aqueous leaf extract of Vitex doniana (AVD) on locomotion in mice. Each bar is 

expressed as Mean ± SEM; (n = 6). c = P<0.05 compared to vehicle (Normal saline; 10 ml/kg, p.o.), 

z = P<0.05 compared to positive control (Diazepam (DZM); 5 mg/kg, p.o.) and # = P<0.05 compared 

250 mg/kg to 500 mg/kg and 1000 mg/kg; (ANOVA;SNK). 
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Figure 1b: Effect of aqueous leaf extract of Vitex doniana (AVD) on rearing in mice. Each bar is  

expressed as Mean ± SEM; (n = 6). c = P<0.05 compared to vehicle (Normal saline; 10 ml/kg,  

p.o.), z = P<0.05 compared to positive control (diazepam (DZM); 5 mg/kg, p.o.) and # = P<0.05  

compared 250 mg/kg to 500 mg/kg and 1000 mg/kg; (ANOVA; SNK). 

  

 

Figure 1c: Effect of aqueous leaf extract of Vitex doniana (AVD) on Grooming in mice. Each bar 

is expressed as Mean ± SEM; (n = 6 per group). c = P<0.05 compared to vehicle (normal saline;  

10 ml/kg, p.o.); diazepam (DZM) (ANOVA; SNK). 
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3.3 Effect of aqueous leaf extract of V. do-

niana on sleep latency in mice 

V. doniana at 500 mg/kg, 1000 mg/kg and diaz-

epam 5 mg/kg showed significant reduction [F4, 

25= 17.73, P<0.05] in latency to sleep, while 250 

mg/kg (84.00 ± 2.70) showed no significant 

reduction to latency to seep compared to vehicle 

(normal saline) (91.00 ± 4.60). There was no sig-

nificant different between 250 mg/kg and 500 

m/kg (73.00 ± 3.0), 250 mg/kg and 1000 mg/kg 

(72.00 ± 3.2), nor any between 500 mg/kg and 

1000 mg/kg. The result is presented in Figure 

2a. 

 

Figure 2a: Effect of aqueous leaf extract of Vitex doniana (AVD) on Sleep Latency in mice. Each bar 

is expressed as Mean ± SEM; (n = 6 per group). c = P<0.05 compared to vehicle (Normal saline; 10 

ml/kg, p.o.), and z = P<0.05 compared to positive control (Diazepam (DZM); 5 mg/kg, p.o.) (ANOVA; 

SNK). 

 

3.3.1 Effect of aqueous leaf extract of V. do-

niana on sleep duration in mice 

V. doniana at 500 mg/kg, 1000 mg/kg and Diaz-

epam 1 mg/kg showed significant increase [F4, 25 

= 59.90, P<0.05] in sleep duration, while 250 

mg/kg (1439.00 ± 90.00) showed no significant 

increase in duration of sleep compared to vehi-

cle (normal saline) (1301.00 ± 35.00). There was 

no significant different between 250 mg/kg and 

500 m/kg (1791.00 ± 61.00), 250 mg/kg and 

1000 mg/kg (72.00 ± 3.2), nor any between 500 

mg/kg and 1000 mg/kg (1764.00). The result is 

presented in Figure 2b. 

3.4 Effect of aqueous leaf extract of V. do-

niana of rectal temperature in mice 

There were no significant deviations in the rectal 

temperature in the control group of animals. Pre-

treatment with V. doniana at 250 mg/kg showed 

no significant difference at all the temperature in-

tervals. Hypothermic effect of V. doniana was 

observed at 500 mg/kg at 60 minutes interval [F4, 

25 = 17.21; P<0.05], 1000 mg/kg at 30 minutes 

interval [F4, 25 = 17.00; P<0.05], 60 minutes inter-

val [F4, 25 = 17.21; P<0.05], 90 minutes interval 

[F4, 25 = 9.63; P<0.05], and 120 minutes interval 

[F4, 25 = 29.00; P<0.05]. Pretreatment with 5 

mg/kg of Diazepam showed significant hypo-

thermic effect at 30 and 60 minutes intervals. 

The result is presented in Figure 2c. 
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Figure 2b: Effect of aqueous leaf extract of Vitex doniana (VD) on sleep duration in mice. Each bar 

is expressed as Mean ± SEM; (n = 6 per group). c = P<0.05 compared to vehicle (Normal saline; 10 

ml/kg, p.o.), and z = P<0.05 compared to positive control (Diazepam (DZM); 5 mg/kg, p.o.) and # = 

P<0.05 compared 250 mg/kg to 500 mg/kg and 1000 mg/kg; (ANOVA; SNK). 

 

 

 

Figure 2c. Effect of aqueous leaf extract of Vitex doniana (VD) on Rectal Temperature in mice. Each 

graph line is expressed as Mean ± SEM; (n = 6 per group). * = P<0.05 compared to vehicle (Normal 

saline), and # = P<0.05 compared positive control (Diazepam); (ANOVA; SNK). 
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Figure 2d: Effect of aqueous leaf extract of Vitex doniana (AVD) on head-dip frequency in mice. 

Each bar is expressed as Mean ± SEM of the head-dip frequency  of ice on the hole-board appa-

ratus; (n=6 per group). c = p < 0.05 compared to vehicle (Normal saline; 10 ml/kg, p.o.), z = p < 0.05 

compared to positive control (Diazepam (DZM); 2 mg/kg, p.o.), and # = p < 0.05 compared 250 

mg/kg to 500 mg/kg and 1000 mg/kg, (ANOVA; SNK). 

 

3.5 Effect of aqueous leaf extract of V. do-

niana on head-dip on hole-board 

The aqueous leaf extract of V. doniana at 250 

mg/kg, caused a significant [F4, 25 = 5500.00; 

P<0.05] increase in the frequency of head-dip 

compared to the vehicle, 500 mg/kg and 1000 

mg/kg of V. doniana. Meanwhile, V. doniana at 

the higher doses of 500 mg/kg and 1000 mg/kg 

caused a significant [F4, 25 = 5500.00; P<0.05] 

decrease in the frequency of head-dip on the 

hole-board apparatus compared to the vehicle, 

250 mg/kg V. doniana and Diazepam (2 mg/kg; 

p.o.) There was, however, no significant differ-

ence between the 250 mg/kg of V. doniana and 

Diazepam (2 mg/kg; p.o.) The result is presented 

in Figure 2d. 

3.6 Effect of aqueous leaf extract of V. do-

niana on inhibitory avoidance task 

V. doniana at 250 mg/kg and diazepam at 2 

mg/kg caused a significant (F4, 25 = 226.0; 

P<0.05) decrease in latency to withdrawal from 

the closed arm of the T-maze. Doses of 500 

mg/kg, 1000 mg/kg of V. doniana and vehicle 

groups showed significant (F4, 25 = 226.0; 

P<0.05) increase in latency to withdrawal from 

the closed arm of the T-maze compared to the 

Diazepam and 250 mg/kg groups. However, 

there was no significant difference in the base-

line latency, that is, the first time to withdraw 

from the closed arm (A1) in all the treatment 

groups (including the diazepam group) com-

pared to the vehicle. The result is presented in 

Figure 2e. 

3.7 Effect of aqueous leaf extract of V. do-

niana on one-way escape task 

V. doniana at all doses tested caused a signifi-

cant [F4, 25 = 23.19; P<0.05] increase in latency 

to withdrawal from the open arm of the T-maze 

compared to the vehicle (normal saline). The 

dose of 2 mg/kg, p.o. diazepam also caused a 

significant increase in the latency to withdrawal 

from the open arm compared to the vehicle. 
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There was also no significant difference among 

all the treatment groups in baseline latency (E1) 

to withdrawal from the open arm of the T-maze. 

The result is presented in Figure 2e. 

 

 

Figure 2e: Effect of aqueous leaf extract of Vitex doniana (AVD) on Inhibitory Avoidance (IA; base-

line) and One-Way Escape (OWE) on T-maze in mice. Each bar is expressed as Mean ± SEM of 

time (Sec) spent in the opened and closed arms of the maze by mice; (n=6 per group). c = P = .05 

compared to vehicle (Normal saline), and z = P = .05 compared to positive control (Diazepam), 

(ANOVA; SNK). 

 

Figure 2f: Effect of aqueous leaf extract of Vitex doniana (AVD) on stairs climbing in mice. Each bar 

is expressed as Mean ± SEM of the number of stairs climbed by mice; (n=6 per group). c = P<0.05 

compared to vehicle (Normal saline; 10 ml/kg,  p.o.), z = P<0.05 compared to positive control (Di-

azepam (DZM); 2 mg/kg, p.o.), and  # = P<0.05 compared to compared 250 mg/kg to 500 mg/kg 

and 1000 mg/kg,  (ANOVA; SNK). 
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3.8 Effect of V. doniana on the number of 

steps climbed 

V. doniana at 250 mg/kg caused non-significant 

increase (38.00 ± 2.0) in the number of steps 

climbed compared to the vehicle group (37.00 ± 

1.7). V. doniana at both 500 and 1000 mg/kg 

showed significant reduction [F4, 25 = 38.86; 

P<0.05] in the number of steps climbed com-

pared to both vehicle and diazepam. The result 

is presented in Figure 2f. 

3.9 Effect of V. doniana on the number of 

numbers of rearing 

V. doniana in all the doses tested in this study, 

and diazepam (2 mg/kg, p.o.) showed significant 

difference [F4, 25 = 46.88; P<0.05] in the number 

of rearing on the staircase compared to the ve-

hicle. 500 and 1000 mg/kg of V. doniana showed 

a significant difference compared to 250 mg/kg 

V. doniana. There was, however, no significant 

difference between 500 mg/kg of V. doniana 

compared to 1000 mg/kg. The result is pre-

sented in Figure 2g. 

 

 

Figure 2g: Effect of aqueous leaf extract of Vitex doniana (AVD) on rearing on stairs in mice. Each 

bar is expressed as Mean ± SEM of the number of rearing on stairs by mice; (n=6). c = P <0.05 

compared to Vehicle (Normal saline, 10 ml/kg, p.o.), z = P<0.05 compared to positive control (Diaz-

epam (DZM); 2 mg/kg, p.o.) and # = P<0.05 compared to compared 250 mg/kg to 500 mg/kg and 

1000 mg/kg, (ANOVA; SNK). 

 

3.10 Rapid Radical Scavenging Property of 

Aqueous Leaf Extract of V. doniana 

The extract upon TLC development in butanol-

acetic acid-water (BAW) 80:15:5 solvent system 

and sprayed with DPPH radical solution showed 

some strong free radical scavenging spots, 

which appeared yellow or bleached the purple 

DPPH background. The reaction was time-de-

pendent as some spot reacted immediately 

(strongly antioxidant), some reacted after 5 

minutes, 30 minutes and 24 hours of spray, as 

indicated in Table 2. 

4 DISCUSSION 

This study investigated the acute toxicity profile, 

anxiolytic, sedative effects and the rapid radical 

scavenging properties of the aqueous leaf ex-

tract of Vitex doniana (AVD) in mice models. 
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The AVD was found not to yield any toxicity, nor 

did it produce any varied symptoms of deferred 

toxicity in terms of atypical behaviours in mice 

when administered orally up to 5000 mg/kg body 

weight according to Lorke’s method of acute tox-

icity testing [21]. Intraperitoneally, however, the 

AVD was found to have a median lethal dose 

(LD50) of 894 mg/kg, i.p. in mice. Thus, it can be 

inferred that AVD, based on general categoriza-

tions of a toxic compound, is safe in mice when 

administered through the oral route [41]. The AVD 

can be said to be moderately toxic to the exper-

imental animal model (mice) used in this study 

when administered intraperitoneally. Lorke [21], 

stated that substances toxic at less than 1 mg/kg 

are considered to be highly toxic; and consider-

ing that the LD50 estimate of this plant extract 

was far above this toxicity level thus, AVD can 

be said to be moderately toxic intraperitoneally. 

Also, Vernonia amygdalina with a similar LD50 of 

894 mg/kg i.p., has been adjudged to be moder-

ately toxic [42].  

 

Table 2: TLC-Bioautography for the DPPH Radical Scavenging Property of Aqueous Leaf Ex-

tract of V. doniana 

Solvent System TLC Chromatogram Retardation 

factor (Rf) 

DPPH Radical Scav-

enging Property 

Suspected Secondary 

metabolite 

 

n-butanol – acetic 

acid – distilled water 

(BAW) 80:15:5  

 

 

Spot 1 0.96 +++ fatty acid ester 

Spot 2 0.93 +++ fatty acid ester 

Spot 3 0.75 + terpene 

Spot 4 0.61 +/- terpene 

Spot 5 0.55 +/- terpene 

Spot 6 0.48 + terpene 

Spot 7 0.33 ++ phenolic compound 

Spot 8 0.27 – 0.15 +++ phenolics / phenolic gly-

coside 

Spot 9 0.10 – 0.01 +++ phenolics and phenolic 

glycoside 

Key: +++ very strong (immediate reaction), ++ strong (after 5 minutes), + weak (after 30 minutes), +/- trace (after 24 

hrs.), TLC- thin-layer chromatography, DPPH- 2,2-diphenyl-1-picrylhydrazyl radical. 

 

The study revealed that oral administration of 

AVD significantly reduced locomotion, rearing 

and grooming of mice when compared to the 

control in the open field test. Locomotion, rearing 

and grooming are central excitatory locomotor 

behaviour associated with motivational state and 

arousal level and are regarded as ‘arousal’ or 

‘stress’ phenomenon [43,44], and decrease in 

these index of alertness indicates an inhibitory 

effect [45–47]. In this study, it was observed that 

AVD produced a decrease in locomotion, rearing 

and grooming in the open field test indicating a 

CNS inhibitory activity. This effect is comparable 

to that of diazepam (a sedative drug), which also 

reduced rearing and locomotion significantly 

compared to normal saline (control). The ob-

served effect might be due to AVD acting via the 

blockade of dopamine, potentiation of GABA, in-

hibition of serotonin, inhibition of cholinergic 

neurotransmission and inhibition of the stimula-

tion of the excitatory neurotransmitter in the CNS 
[48,49]. 

This study showed AVD to have significant anxi-

olytic effect at the lower dose of 250 mg/kg, and 

significant sedative effect at the higher doses of 

500 mg/kg and 1000 mg/kg. These were 
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evidenced in all the models of anxiety and seda-

tion used in this study. AVD at 250 mg/kg 

showed a significant increase in the frequency of 

head- dips on the hole- board apparatus, signifi-

cantly reduced the latency to inhibitory avoid-

ance (withdrawal from the closed arm), while sig-

nificantly increased the latency to one- way es-

cape (withdrawal from the open arm), and on the 

staircase model, AVD at 250 mg/kg non-signifi-

cantly increase the number of stairs climbed, 

while significantly decrease rearing on the stair-

case. Anxiolytics, on the hole- board - a model 

that various reports have shown can be used for 

evaluation of anxiety condition in experimental 

animals – will cause an increase in the frequency 

of head- dips [30,42,50–54]. Also, anxiolytics have 

been reported to cause a reduction in inhibitory 

avoidance and increase in latency to one- way 

escape [42,55,56]. The reported reduction in rearing 

at a dose(s) which did not reduce the number of 

steps climbed on the staircase was a feature of 

anxiolytic activity [57]. A significant increase in 

numbers of steps climbed with a decrease in 

rearing is also reported to be a feature of both 

anxiolytic and sedative effects [58]. However, re-

duction in both rearing and climbing behaviours 

on the staircase model has been adjudged as 

features of both anxiolytic and sedative effects 
[28,29]. 

The aqueous leaf extract of V. doniana at both 

500 mg/kg and 1000 mg/kg showed a sedative 

effect on the hole- board elevated T-maze, and 

staircase models. The number of head- dips 

were significantly reduced, there was a concur-

rent significant increase in latency to both inhib-

itory avoidance and one- way escape, and both 

the number of staircases climbed and rearing 

were significantly reduced. Numerous reports 

have opined, that these said observations are 

features of sedative activities [28,29,42,50,57,58]. The 

sedative effect of AVD at 500 mg/kg and 1000 

mg/kg was further revealed in the ketamine-in-

duced sleeping time and rectal temperature 

models. The use of ketamine-induced sleeping 

time in laboratory animals, for the evaluation of 

the sedative activity of agents, is commonly well 

accepted [37,59]. AVD showed sedative activity at 

the said doses, by significantly reducing the 

sleep latency, and significantly increasing the 

sleep duration. Meanwhile, sedation, muscle re-

laxation and hypothermia are thought to be 

closely linked or related, as previous studies 

have shown that agents with significant CNS in-

hibition exhibited these effects [38,60–62]. AVD at 

500 mg/kg and 1000 mg/kg doses tested in this 

study showed hypothermia in mice at different 

intervals thereby reinforcing its sedative effect. 

The TLC bioautography revealed the rapid radi-

cal scavenging property of the plant extract and 

their corresponding class of secondary metabo-

lites. Among the strong free radical scavengers 

suspected in the plant extract were fatty acid es-

ters, phenolics and phenolic glycoside. These 

phytochemicals have been reported to be re-

sponsible for many neuro- and psychopharma-

cology effects observed in different plant ex-

tracts [63–69]. Therefore, the sedative, hypother-

mic and anxiolytic effects of the aqueous extract 

of V. doniana could be due to the presence of 

the afore-mentioned free radical scavenging 

group of compounds, which may be centrally 

acting through the modulation of the glycine, 

GABA, dopamine and serotonin receptors sys-

tems.  

It can be concluded that the aqueous leaf extract 

of V. doniana possesses significant sedative, hy-

pothermic and anxiolytic effects, which could in 

part be due to the presence of rapid free radical 

scavenging compounds, thus, providing phar-

macological justification for its ethnomedicinal 

uses as a curative for madness, insanity and ep-

ilepsy in Nigeria and some other African coun-

tries. The extract is safe in oral administration, 

but moderately toxic in intraperitoneal admin-

istration in mice. 
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