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ABSTRACT 

Background and Purpose: Pyrenacantha staudtii Engl. (Icacinaceae) is a plant used 

traditionally for treating blennorrhea, hernia, insomnia, intestinal pain and diarrhea in Nigeria.  

The aim of the present study was to screen its aqueous extract and fractions for some 

neuropharmacological activities.  

Materials and Methods: Classical behavioral tests for antidepressant-like and anxiolytic-like, 

and hypnotic-sedative activities were conducted using the crude aqueous extract of 

Pyrenacantha staudtii (CAEPS) and its solvent fractions at doses of 100, 200, and 400 mg/kg, 

intraperitoneally.  

Results: CAEPS at all doses significantly reduced the immobility time of mice in force swim 

test (FST) but reduced only at 400 mg/kg dose in tail suspension test (TST). The 

dichloromethane fraction (DCMF) and n-hexane (n-HF) did not significantly alter the results 

in both models. The ethanol fraction (EF) at 400 mg/kg and the ethyl acetate fraction (EAF) 

significantly reduced immobility time in FST and TST. CAEPS and EF at all doses, and EAF 

at 400 mg/kg significantly reduced the number of lines and squares crossed in open field test, 

while DCMF and n-HF did not. The number of head dips significantly decreased in the extract-

treated groups in the hole board test. The CAEPS at 400 mg/kg and EF at 200 and 400 mg/kg 

doses significantly increased the time spent in the open arms of the elevated plus maze (EPM) 

but EAF, DCMF, and n-HF did not. CAEPS and EF at all doses and EAF at 400 mg/kg 

prolonged phenobarbitone-induced sleeping time while DCMF did not. 

Conclusion: The extract and polar fractions possess antidepressant-like, anxiolytic-like and 

sedative properties. This lends credence to the use of the plant in the treatment of mood 

disorders in Nigerian traditional medicine. 
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INTRODUCTION 

The use of drugs for the relief of stress, tension, and anxiety 

is well established.   Benzodiazepines and other drugs that 

act on neurotransmitter systems are currently being used 

(Zhang and Yao, 2019). However, ineffective treatment 

and undesirable effects such as dependence still exist in 

many cases. 

Pyrenacantha staudtii (Engl.) Engl. (Icacinaceae) is called 

Ahara in Yoruba, Nhia in Igbo and Ohogbo in Edo, 

languages of Nigeria. It is widely distributed in tropical 

Africa such as secondary jungles of Southern Nigeria, 

Western Cameroon, and across Central Africa (Daziel, 

1948). Traditionally, the plant is used for the treatment of 

blennorrhea, intestinal pain and hernia (Daziel, 1948; 

Oliver-Bever, 1986; Iwu, 1993), and diarrhea. The leaf 

extract has been reported for its anti-inflammatory and 

antiulcerogenic activities (Akubue et al., 1983), smooth 

muscle relaxant activity (Aguwa and Okunji, 1986), 

anticonvulsant, and analgesic activities (Awe et al., 2005).  

The plant extract was reported to contain saponins and 

alkaloids (Okunji and Iwu, 1988). In the present study, we 

screened the plant for some neuropharmacological effects 

using murine models. 

MATERIALS AND METHODS 

Plant Material 

Fresh leaves of Pyrenacantha staudtii Engl. (Icacinaceae) 

were collected at Iwo Local Government Area, Osun State, 

in the southern part of Nigeria, in June 2024. The leaves 

were identified by Mr. T.K. Odewo, a taxonomist at the 

herbarium of the Federal Institute of Forest Research 

Ibadan, where a voucher specimen with number 106886 

was deposited. 

Preparation of Plant Extract 

The fresh leaves (1 kg) were air-dried at room temperature. 

The air-dried leaves were milled to fine powder using an 

electric blender. The powdered leaf was macerated twice in 

2.5 L of distilled water at room temperature for 48 h (with 

occasional shaking). The combined aqueous extracts were 

filtered and concentrated to dryness under reduced 

pressure at 60±1oC in a rotary evaporator. Freeze-drying 

and solvent elimination of the resulting aqueous extract 

yielded 60 g (i.e., 6.0 % w/w yields) of a light brown, 

powdery crude aqueous extract of Pyrenacantha staudtii 

leaf (CAEPS). Without further purification, aliquots of the 

crude extract were weighed and dissolved in distilled water 

(at room temperature) for use on each day of experiments.   

Fractionation of CAEPS 

CAEPS was suspended in water and subsequently extracted 

with solvents of increasing polarity, namely n-hexane (250 

mL), dichloromethane (250 mL), ethyl acetate (250 mL) 

and ethanol (250 mL). Each fraction was concentrated 

under reduced pressure to yield n-hexane fraction (n-HF), 

dichloromethane fraction (DCMF), ethyl acetate fraction 

(EAF), and ethanol fraction (EF).  

Animals  

Healthy male and female mice weighing 20 – 25 g were 

used for this study. The animals were kept and maintained 

under natural laboratory conditions of temperature, 

humidity, and light. They were allowed free access to food 

(standard pellet) and tap water. The animals were assigned 

to experimental groups consisting of aqueous extract and 

fractions, reference drug-treated, and distilled water-

treated. All the animals were fasted for 16 h but allowed 

free access to tap water before the commencement of the 

experiments.  

Neuropharmacological Tests 

Forced swim test 

The animals were assigned to five groups (n=5). Group 1 

animals were treated with normal saline (10 mL/kg), groups 

2, 3, and 4 received the CAEPS at doses of 100, 200, and 

400 mg/kg, i.p.) respectively, while group 5 received 

imipramine (20 mg/kg, i.p.) as the standard drug. A glass 

cylinder (26 cm high, 12 cm in diameter) was filled to a 

depth of 16 cm with water and each mouse was placed in 

the cylinder for 6 min. The duration of immobility during 

the last 5 min was recorded (Porsolt et al., 1977; Ren et al., 

2016). The same procedure was repeated for the fractions 

(EF, EAF, DCMF, and n-HF) at doses of 100, 200, and 400 

mg/kg. 

Tail suspension test  

The mice were assigned to five groups (n=5). Group 1 

animals were treated with normal saline (10 mL/kg), groups 

2, 3, and 4 received the CAEPS at doses of 100, 200, and 

400 mg/kg, i.p., respectively, while group 5 received 

imipramine (20 mg/kg, i.p.). All the mice were subjected to 

tail suspension test 30 min after the treatment. Each mouse 

was suspended on the border of a table using a tape with an 

adhesive that was positioned about 1.5 cm from the tip of 

its tail. The tail suspension was for 6 min but 

motionlessness (duration of immobility) was only scored 

during the last 5 min (Salako et al., 2019). The same 

procedure was repeated for the fractions (EF, EAF, DCMF, 

and n-HF) at doses of 100, 200, and 400 mg/kg.  

Open field test 

The animals were grouped as in FST except that diazepam 

was used as the standard. The center of the wooden box 

used for the test was separated into 8 × 8 cm with 16 

squares and the dimension was 50 × 50 × 25 cm. Each 

mouse was placed on the surrounding zone 30 min after 

each group was intraperitoneally treated with CAEPS at 

doses of 100, 200, and 400 mg/kg, distilled water 
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(10 mL/kg), or diazepam (1 mg/kg). The number of lines 

and squares crossed including rearing and grooming were 

counted and recorded for 5 min (Zhou et al., 2019). The 

same procedure was repeated for the fractions (EF, EAF, 

DCMF, and n-HF) at doses of 100, 200, and 400 mg/kg. 

Hole-board test 

The animals were grouped as in FST above, but diazepam 

was used as the standard. The board (42 × 42 × 30 cm) 

consists of 16 equidistant holes (2.5 cm in diameter). The 

floor of the box was positioned 15 cm above the ground. 

Thirty minutes after the treatment with normal saline (10 

mL/kg), CAEPS at doses of 100, 200, and 400 mg/kg, i.p., 

and diazepam (1 mg/kg, i.p.), the exploratory behavior of 

the mice (number of head-dips and squares crossed with all 

four paws) were counted and recorded for 5 min (Takeda et 

al., 1998). The same procedure was repeated for the 

fractions (EF, EAF, DCMF, and n-HF} at doses of 100, 

200, and 400 mg/kg. 

Elevated plus maze test 

The experiment was conducted with the maze placed 50 cm 

above ground. Mice (5 per group) were grouped as stated 

for FST. They were given normal saline (10 mL/kg, 

control) orally. CAEPS was administered intraperitoneally 

at doses of 100, 200, and 400 mg/kg and diazepam 

(1 mg/kg) 30 min before the test. Each mouse was 

positioned on the platform and observed for 5 min. For each 

mouse, the parameters recorded were number of entries and 

time spent in the open arms (Lister, 1987). The same 

procedure was repeated for the fractions (EF, EAF, DCMF, 

and n-HF) at doses of 100, 200, and 400 mg/kg. 

Phenobarbitone-induced sleep test  

The method used by Bourin (1986) was adopted. Briefly, 

the animals were assigned to 5 groups of 5 mice each. 

Group 1 animals were treated with normal saline (10 

mL/kg), while groups 2, 3, and 4 received the CAEPS at 

doses of 100, 200, and 400 mg/kg, i.p., respectively. The 

standard drug diazepam (1 mg/kg, i.p.) was used as positive 

control group.  All pretreatments were done 

intraperitoneally 30 min before administration of 

phenobarbitone sodium at a dose of 40 mg/kg. Time 

interval between loss and regain of righting reflex was taken 

as index of hypnosis. Duration of sleep was considered 

completed when mice did not accept the decubitodorsal 

position on three consecutive trials (Goyal and 

Sasmal, 2014; Fageyinbo et al., 2019). The same procedure 

was repeated for the fractions (EF, EAF, DCMF, and n-HF) 

at doses of 100, 200, and 400 mg/kg. 

Statistical Analysis 

Statistical analysis was performed using one-way analysis 

of variance (ANOVA), followed by Dunnett’s multiple 

comparison test. Data obtained from the study are expressed 

as mean ± SEM (standard error of mean). P-values less than 

0.05 were considered significant.  

RESULTS 

Yield by the Solvent Fractions 

The yield by the fractions obtained from crude aqueous 

extract of Pyrenacantha staudtii were n-HF: 5.7% w/w; 

DCMF: 13.8 w/w; EAF: 20 % w/w; and EF: 26.2 % w/w). 

Effect of CAEPS and Fractions on Mice Behavior in Tail 

Suspension and Forced Swim Tests 

In the tail suspension test, the extract at 400 mg/kg 

significantly reduced the duration of immobility by mice 

(51.24±2.67 s) compared to the control (145.17±3.23 s) and 

the standard drug, imipramine (81.43±2.45 s). In the forced 

swim test, the duration of immobility by the mice decreased 

in a dose-dependent manner. EF and DCMF had similar 

effects with the extract at a 400 mg/kg dose in both tests. 

However, DMF and n-HF did not significantly affect the 

results of both models as shown in Table 1. 

Effect of CAEPS and Fractions on the Behavior of Mice 

in an Open Field 

In the open field test, the CAEPS at doses of 100, 200, and 

400 mg/kg significantly caused a reduction in the number 

of lines and squares crossed, rearing and grooming behavior 

compared with the control (Table 2). Similarly, EF at the 

doses of 100, 200, and 400 mg/kg reduced the number of 

lines and squares crossed, rearing and grooming behavior. 

EAF also caused a similar effect but at a dose of 400 mg/kg.  

Table 1: Effect of CAEPS and fractions on tail suspension and 

forced swim tests. 

Treatments  Doses 

(mg/kg) 

Immobility Time (s)** 

TST FST 

Control  0 145.17±3.23  139.24±2.75  

CAEPS 100 133.29±4.15 95.23±3.34* 

 200 132.53±2.64  90.23±2.25* 

 400 51.24±2.67* 79.41±1.17* 

EF 100 143.21±3.05  140.43±3.12  

 200 140.03±2.76  138.07±4.06  

 400 67.14±1.56* 51.03±2.35*  

EAF 100 145.01±5.01 137.31±3.51 

 200 144.32±6.16 138.11±4.06 

 400 71.63±1.21* 76.42±3.41* 

DCMF 100 144.13±4.41 136.04±3.21 

 200 145.65±7.02 137.13±4.01 

 400 141.23±3.07 138.21±3.96 

n-HF 100 145.31±6.34 136.34±3.46 

 200 145.07±5.51 136.01±3.07 

 400 143.91±4.09 135.71±3.42 

Imipramine 20 81.43±2.45* 75.31±2.45* 
**Values are mean ± SEM (n=5).  

*Values are statistically significant (P<0.05) compared with control 

using one-way ANOVA followed by Dunnett’s post-hoc test. 
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DCMF and n-HF did not significantly influence the 

behavior of mice on the open field. Compared with 

control, diazepam reduced the number of rearing, 

grooming, lines, and squares crossed.

Effect of CAEPS and Fractions on the Hole Board 

Mice that received CAEPS at doses of 100, 200, and 

400 mg/kg had significantly decreased head dip counts 

compared to control. Similarly, those that had EF at 200 and 

400 mg/kg doses had decreased head dip counts compared 

with control. The dose of 200 mg/kg EAF similarly 

decreased the head dip counts. DCMF and n-HF did not 

significantly decrease the head dip counts.  CAEPS and EF 

at 400 mg/kg dose showed a comparable effect with 

diazepam. 

Table 4: Effect of CAEPS and its fractions on phenobarbitone-

induced sleep test in mice. 

Treatments  Doses 

(mg/kg) 

Onset of Sleep 

(min)** 

Duration of 

Sleep (min)** 

Control 0 14.42±1.23 211.43±3.46 

CAEPS 100 13.41±0.23 192.35±4.57 

 200 10.32±1.07* 240.52±3.64* 

 400 6.05±0.21* 301.24±5.31* 

EF 100 11.12±2.01* 201.45±4.21 

 200 10.13±1.81* 258.13±5.45* 

 400 8.25±1.01* 289.61±4.92* 

EAF 100 14.15±2.31 207.42±3.42 

 200 10.11±1.21* 296.14±4.47* 

 400 9.01±1.25* 323.31±5.68* 

DCMF 100 14.27±2.11 201.95±3.59 

 200 14.29±1.59 221.09±4.01 

 400 14.12±2.03 210.35±5.72 

n-HF 100 14.16±2.15 211.40±4.01 

 200 13.49±1.95 208.11±4.74 

 400 13.92±2.01 217.35±4.01 

Diazepam 1 8.23±0.67* 338.43±4.27* 
**Values are mean ± SEM (n=5).  

*Values are statistically significant (P<0.05) in relation to control using 

one-way ANOVA followed by Dunnett’s post-hoc tests 

Table 3: Effect of CAEPS and its fractions on head dips 

count by mice on the hole board 

Treatments Doses 

(mg/kg) 

Head-dip 

Counts** 

Control 0 16.41 ± 2.43 

CAEPS 100 7.51 ± 1.23* 

 200 5.23 ± 1.05* 

 400 3.45 ± 0.76* 

EF 100 15.49 ± 1.73 

 200 9.42 ± 1.05* 

 400 4.12 ± 1.35* 

EAF 100 16.05 ± 2.40 

 200 7.97 ± 1.67* 

 400 15.31 ± 2.03 

DCMF 100 16.21 ± 2.13 

 200 16.01 ± 1.79 

 400 15.23 ± 1.47 

n-HF 100 15.01 ± 2.20 

 200 16.11 ± 2.49 

 400 15.67 ± 2.12 

Diazepam 1 3.89 ± 0.53* 
**Valu es are mean ± SEM (n=5).  

*Values are statistically significant (P<0.05) in relation to control 

using one-way ANOVA followed by Dunnett’s post-hoc tests 

Table 2: Effect of CAEPS and fractions on the activity of mice in the open field tests. 

Treatments  Doses 

(mg/kg) 

Rearing Number of Line 

Crossing** 

Number of 

Square 

Crossing** 

Grooming** 

Control 0 5.12±0.87 95.31±2.24 5.45±0.68 4.15±0.75 

CAEPS 100 3.61±0.52 63.54±3.21* 3.86±0.34* 2.31±0.81* 

 200 2.01±0.18* 57.32±5.32* 1.78±0.41* 1.24±0.26* 

 400 0.65±0.30* 39.27±3.23* 0.93±0.34* 0.61±0.18* 

EF 100 4.02±1.01* 87.61±4.02* 4.61±1.05* 4.01±1.52 

 200 2.75±0.81* 61.31±2.13* 3.11±0.95* 2.81±0.59* 

 400 0.91±0.57* 41.21±3.02* 1.07±0.71* 1.01±0.32 

EAF 100 5.21±1.02 94.23±4.05 5.01±1.58 4.21±1.52 

 200 5.01±0.31 93.71±3.45 4.71±0.65 4.13±0.89 

 400 2.83±0.45* 43.22±2.32* 1.81±0.76* 1.22±0.91* 

DCMF 100 5.11±1.34 94.71±4.50 5.41±1.35 4.61±1.31 

 200 4.90±1.12 94.53±4.02 5.43±1.02 4.12±1.53 

 400 5.06±1.32 93.71±3.74 4.91±1.31 4.17±1.21 

n-HF 100 5.00±1.02 94.35±4.45 5.22±1.50 4.23±1.42 

 200 4.87±1.21 94.41±4.04 5.01±1.12 4.01±1.02 

 400 4.95±0.87 95.01±3.32 5.13±1.67 3.97±0.97 

Diazepam 1 1.31±0.71 32.28±2.45 1.17±0.41* 2.03±0.16* 

**Values are mean ± SEM (n=5).  

*Values are statistically significant (P<0.05) compared with control using one-way ANOVA followed by Dunnett’s post-hoc tests. 
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Effect on CAEPS and Fractions on Phenobarbitone-

induced Sleep 

CAEPS at doses of 100, 200, and 400 mg/kg, and EF and 

EAF at doses of 200 and 400 mg/kg significantly (P<0.05) 

shortened the onset but prolonged the duration of 

phenobarbitone-induced sleep, in mice. Doses of DCMF 

and n-HF did not significantly reduce the onset nor prolong 

phenobarbitone-induced sleeping time in mice (Table 4)  

Effect of CAEPS and Fractions on the Performance of 

Mice on the Elevated Plus Maze 

CAEPS at doses of 200 and 400 mg/kg, EF and EAF at a 

dose of 400 mg/kg significantly increased the time spent on 

the open arms compared with the control. DCMF and n-HF 

did not significantly influence the movement of mice in the 

elevated plus maze as shown in Table 5.

DISCUSSION 

The crude aqueous extract of Pyrenacantha staudtii 

(CAEPS) and fractions were evaluated for CNS activities in 

mice using tail suspension and forced swim tests 

(antidepressant-like effect), open field, hole board, elevated 

plus maze tests (anxiolytic-like effect) and pentobarbitone 

sodium-induced sleep time test (sedative effect). The 

extract and its fractions worked like mirtazapine an 

antidepressant that also has sedative and anxiolytic effects, 

meaning it can help reduce anxiety and promote relaxation 

(Mohammad-Reza Zarrindast et al., 2024). Forced swim 

and tail suspension tests place mice in an inescapable 

stressful situation, an action that produces a mental 

condition of hopelessness and despair that could be 

accounted for in the form of immobility (Yan et al., 

2015; Dhamija et al., 2017). Immobility or despair behavior 

produced in both forced swim and tail suspension tests are 

taken as a prototype of depression which reflects the 

behavioral despair seen in depressed people (Afsar et al., 

2017). In general, the immobility response is reduced by the 

administration of antidepressant drugs and other treatments 

 

that are therapeutically effective in depression 

(Lucki, 2010). In this study, the extract at a dose of 

400 mg/kg significantly reduced the duration of immobility 

by mice, while in the forced swim test, the duration of 

immobility by mice decreased dose-dependently. However, 

the dichloromethane and n-hexane fractions did not 

significantly affect either model, while ethanol and ethyl 

acetate fractions at the dose of 400 mg/kg considerably 

reduced the duration of immobility in FST and TST. The 

extract and fractions reduced the duration of immobility in 

the two tests, suggesting an antidepressant-like effect. 

In the open field test, the number of line crosses and the 

frequency of rearing are used to measure locomotor 

activity, exploration, and anxiety (Zimcikova et al., 2017). 

In addition, locomotor activity is considered to measure the 

level of excitability of the CNS (Nahar et al., 2012). The 

study revealed that CAEPS significantly and dose-

dependently reduced the number of lines, squares crossed, 

rearing, and grooming behavior compared with control. 

Similarly, all the doses of the ethanol fraction reduced the 

Table 5: Effect of CAEPS and Fractions on the behavior of mice on the elevated plus maze. 

Treatments  Doses 

(mg/kg) 

Time Spent (s) 

 

Number of Entries 

Open Arms** Closed Arms** Open Arms** Closed Arms** 

Control 0 130.75±7.15 191.27±4.05 5.02±0.05 20.21±1.02 

CAEPS 100 131.34±4.41 160.03±5.21 11.13±1.01 17.14±1.03 

 200 195.21±4.23* 145.21±3.25 12.35±1.62 9.34±0.09 

 400 210.41±6.54* 129.31±4.32 11.25±1.23 7.48±0.16 

EF 100 131.23±3.21 189.45±5.45 10.71±1.02 19.14±1.29 

 200 130.56±4.32 190.35±3.43 12.78±1.21 17.37±1.21 

 400 212.38±5.24* 135.62±4.31* 11.45±1.32 9.94±1.35* 

EAF 100 129.36±3.41 190.53±4.02 12.54±1.63 17.34±2.09 

 200 129.87±3.65 187.37±4.54 11.89±1.43 18.41±2.12 

 400 207.52±5.67* 145.91±3.62* 11.48±1.35 9.72±0.12* 

DCMF 100 130.01±3.71 190.38±4.71 12.91±1.68 19.64±2.11 

 200 129.67±3.37 188.74±4.37 11.78±1.58 19.75±1.23 

 400 130.46±3.52 191.45±4.65 12.05±1.51 20.24±2.35 

n-HF 100 129.68±3.49 193.01±5.02 12.81±1.97 19.86±2.75 

 200 130.75±3.23 189.51±4.32 12.21±1.09 20.18±3.03 

 400 129.01±3.61 190.61±3.58 11.95±1.14 19.57±2.43 

Diazepam 1 201.35±5.47* 98.71±2.23 24.21±2.03* 8.47±0.10* 

**Values are mean ± SEM (n=5).  

*Values are statistically significant (P<0.05) in relation to control using one-way ANOVA followed by Dunnett’s post-hoc tests 
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number of lines, number of squares crossed, rearing, and 

grooming behavior dose-dependently. The ethyl acetate 

fraction also has a similar effect but at a dose of 400 mg/kg. 

The dichloromethane and n-hexane fractions did not 

significantly affect the behavior on the open field. The 

standard drug (diazepam) gave results similar to the extract 

and fractions but was more effective than either the extract 

or fractions. The reduction in these parameters suggests that 

the extract and fractions could depress the CNS, which 

could be related to a sedative effect as previously 

reported (Nahar et al 2012; Cryan et al., 2005; Yan et al., 

2015; Sobreira Dantas Nóbrega de Figuêiredo et al. 2019).  

The effect of the extract was also evaluated in the hole-

board test. The test assesses anxiety, emotionality, and 

stress response (Takeda et al., 1998; Wei et al., 2007). A 

significant attenuation in head dips during the exploratory 

behavior is a measure of anxiolytic-like effect (File and 

Wardill, 1975). In this model, the extract and ethanol 

fraction significantly decreased the number of head dips by 

mice compared to the control. This observation suggests the 

depressant effect of the extract. 

In the elevated plus maze, anxiety is indicated by an 

animal's avoidance of the open arms when placed in the 

maze. An anxiolytic-like effect is indicated by an increase 

in the time spent by the animals in the open arm. The 

anxiolytic-like effect of the extract and fractions showed in 

the form of longer (cumulative) time spent in the open arm 

of the maze (Rang et al., 2003; Foyet et al., 2012). 

The central nervous system depressant activity of the plant 

extract and ethanol fraction was also evident by their ability 

to enhance phenobarbitone-induced hypnosis in a dose-

dependent manner. The extract and ethanol fraction were 

able to significantly shorten the onset and prolong the 

duration of phenobarbitone-induced sleep in mice thus 

confirming the sedative properties of the plant 

(Emamghoreishi and Heidari-Hamedani, 2006).  

Endogenous neurotransmitters in the brain, particularly 

acetylcholine, dopamine, norepinephrine, serotonin, 

GABA, histamine, and neuropeptides, have been shown to 

play significant roles in sleep mechanisms (Prakasha et al., 

2008; Howlader et al., 2017). The effects of the extract on 

phenobarbitone-induced sleep in mice may be attributed to 

its potential interactions with some of these central 

neurotransmitters that are involved in sleep regulation 

(Howlader et al., 2017). 

Phytochemical studies on the plant have revealed the 

presence of some phytoconstituents, such 

as flavonoids, terpenoids, tannins, and steroids. 

Flavonoids, like apigenin, hesperidin, and certain citrus 

flavonoids, are reported to have behavioral effects in 

different animal models of anxiety and sedation. The CNS 

depressant action of some flavonoid glycosides such as 

hesperidin, naringin, and rutin in mice was reported 

by Fernandez et al. (2006). The sedative and anxiolytic 

actions of terpenoids have been reviewed (Parmar et 

al., 2013). Therefore, the CNS depressant activity of the 

extract and fraction may be due to the presence of these 

constituents. 

CONCLUSION 

In conclusion, the aqueous extract of Pyrenacantha staudtii 

leaf and ethanol fraction possess anxiolytic-like, 

antidepressant-like and sleep enhancing properties. This 

finding suggests that the polar phytoconstituents were 

responsible for the observed effect. Our results support the 

use of the plant in traditional medicine.  
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