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Abstract  

  Milicia excelsa has been demonstrated to possess anxiolytic potential in earlier study. This study aimed to investigate the central 

inhibitory and anxiolytic effects of its fractions in mice. The n-hexane (HF), ethyl acetate (EF), n-butanol (BF) and aqueous (AF) 

fractions of the ethanol leaf extract were investigated using novelty-induced behaviours (rearing and locomotion) while the 

anxiolytic effects were assessed using hole board test (HBT), elevated plus maze (EPM) and staircase models (SCM) at 250, 500 

and 1000 mg/kg in mice. The neural mechanism of anxiolytic effect of the most active fraction was also investigated using 

flumazenil (3 mg/kg, i.p.) and cyproheptadine (0.5 mg/kg, i.p.). The EF and AF significantly (P < 0.05) reduced rearing and 

locomotion compared to control suggestive of central inhibitory actions. Similarly, EF and AF significantly (P < 0.05) reduced 

head dip in HBT compared to control indicative of sedative effects. All the fractions significantly (P < 0.05) reduced open arm 

avoidance indices (OAAI) compared to control consistent with anxiolytic potentials. The AF significantly (P < 0.05) reduced the 

number of rearing in SCM compared to control suggestive of anxiolytic property. Flumazenil significantly (P < 0.05) reversed the 

anxiolytic effect of AF implicative of the involvement of GABAergic pathways in its anxiolytic actions. However, cyproheptadine 

did not show any significant (P < 0.05) reversal of the anxiolytic effect of AF suggesting noninvolvement of serotonin in the 

anxiolytic effect of AF. This study therefore, concluded that the fractions of Milicia excelsa leaf extract may possess central 

inhibitory and anxiolytic effects and its mechanism may involve GABAA benzodiazepine pathway.  
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Introduction  

 

Anxiety is one of the most leading mental illnesses in the 

world (Piech et al., 2025). An estimated rise in global 

anxiety burden constitutes threats to human health and 

quality of life (Quek et al., 2019). It is a negative emotion 

which is characterized by symptoms such as feeling of fear, 

restiveness, excessive worry, which often results in muscle 

tension, elevated heart rate and difficulty in concentrating 

(Gupta et al., 2025). It negatively affects quality of life 

because of the disability (including educational and 

occupational) associated with this disorder (Dryman et al., 

2016; Moraiti et al., 2024).  

 

Treatments of anxiety with benzodiazepines (BZDs), 

barbiturates and tricyclic antidepressants (TCA’s) are 

associated with serious undesirable effects (Ito et al., 1996; 

Yeung et al., 2018; Rodulfo et al., 2021; Jahani et al., 2022). 

For instance, cognitive impairment, rebound anxiety, 

dependence and discontinuation syndrome are some of the 

side effects associated with the use of benzodiazepines 

(Jahani et al., 2022), while barbiturates are associated with 

narrow range of safety, physical dependence, addiction and 

withdrawal syndrome (Ito et al., 1996; Rodulfo et al., 

2021). The TCA’s have in addition, seizure and sexual 

dysfunction among others as side effects associated with 

them (Yeung et al., 2018). These range of side effects have 

necessitated interest in the identification of new anxiolytic 

drugs from botanicals or alternative therapy with fewer side 

effects profile (Thippeswamy et al., 2011). But the major 

impediment to the incorporation of herbal medicine into 

medical practice is the presence of insufficient scientific 

data and lack of better understanding of the efficacy and 

safety of the herbal medicines (Thippeswamy et al., 2011). 

Hence, studies on how to find alternative therapy from plant 

sources with more specific anxiolytic effects are pertinent 

(Rabbani et al., 2008). 

 

Milicia excelsa (Welw.) C.C. Berg Moraceae popularly 

known as African teak is a large deciduous tree 30 to 50 m 

high occurring naturally in humid forests of West Africa 

(Agyeman et al., 2009). Its various parts are used in African 

folkloric medicines in the preparation of ethnomedicines for 

the treatment of: mental derangement (Ibrahim et al., 2006), 

rheumatism (Ndah et al., 2013) and convulsion (Wahab, 

2015), among other diverse folkloric uses. 

Phytochemical estimations revealed that the leaf extract of 

Milicia excelsa (M. excelsa) contained alkaloids, 

flavonoids, tannins and phenols (Akinpelu et al., 2020a). 

The ultraviolet‐visible and fourier transform-infrared 

spectrum further corroborated the presence of alkaloids, 

flavonoids and phenols, among other phytocompounds in 

M. excelsa leaf (Akinpelu et al., 2019a). 

Pharmacologically, the antipsychotic (Akinpelu et al., 

2018a), antidiarrheal (Adebayo et al., 2019), antistress 

(Akinpelu et al., 2019b); sedative-hypnotic (Akinpelu et al., 

2020b), antihypoxic (Akinpelu et al., 2020a); and 

anticonvulsant (Akinpelu et al., 2018b; Akinpelu et al., 

2023) effects of the plant have been documented. Therefore, 

as a follow up to the anxiolytic effect of the crude leaf 

extract earlier reported in literature (Sofidiya et al., 2021), 

this study aimed to evaluate the anxiolytic potentials of the 

fractions of Milicia excelsa leaf and carry out the probable 

neural mechanism of its anxiolytic potential using receptor 

antagonists in mice.  

Materials and Methods 

Plant Identification and Authentication 

 

Milicia excelsa leaves were collected within the campus of 

Obafemi Awolowo University (OAU), Ile Ife. It was 

identified and authenticated by Mr. G. A. Ademoriyo of the 

Herbarium Unit, Department of Botany, Faculty of 

Sciences, OAU, Ile-Ife and herbarium number IFE 17482 

was obtained. 

 

Preparation of Plant Materials 

 

The ethanol leaf extract of Milicia excelsa and its fractions 

were prepared as earlier documented in literature (Akinpelu 

et al., 2018a). Briefly, the leaves of Milicia excelsa were air 

dried at room temperature. The dried leaves were pulverized 

and extracted with 3 liters of seventy percent (70%) ethanol 

for 72 h, concentrated in vacuo and freeze dried to yield the 

crude extract. Sixty gram (60 g) of the crude extract was 

successively partitioned into n-hexane, ethylacetate, n-

butanol and aqueous fractions yielding HF, EF, BF and AF 

respectively. The HF, EF, BF were separately concentrated 

in vacuo and subsequently freeze dried while AF was also 

freeze dried. The fractions were freshly prepared by 

dissolution in 2% Tween 20 in normal saline on each day of 

the experiments. 

 

Laboratory animals 

 

Adult albino mice of both sexes (18–25 g) were obtained 

from the Animal House, Department of Pharmacology, 

Faculty of Pharmacy, OAU, Ile-Ife. The animals were kept 

in clean cages under 12 hr light/ 12 hr darkness natural 

cycles. They were maintained on standard animal pellets 

and clean drinkable water ad libitum. The experimental 

procedures adopted in this study followed the approved 

institutional Animal Ethical Committee guidelines vide the 

approval number IUO/ETHICS/22/012. The animals were 

fasted overnight prior to the experiments. The experiments 

were carried out between 9.00 am and 3.00 pm. 

 

Materials and chemicals 
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Ethanol, n-hexane, ethyl acetate, n-butanol, separating 

funnel, open field apparatus, elevated plus maze, staircase 

apparatus, and hole board. 

 

Drugs 

 

Cyproheptadine (CYPRO), Tween 20 (Sigma Aldrich 

USA), Diazepam (DZP) (Roche, Basel, Switzerland), 

Flumazenil (FLU) (Hikma Pharmaceutical, Portugal, S.A.) 

and normal saline (Unique Pharmaceutical Limited, Lagos, 

Nigeria). The drugs were freshly prepared on each day of 

the experiments. 

 

General Experimental Design 

 

Animals were randomly selected into 5 groups (n = 6). 

Group I served as the control which received the 

physiological saline (2% Tween 20 in normal saline, 10 

mL/kg) only. Test groups II–IV were orally treated with HF 

at the doses of 250, 500 and 1000 mg/kg respectively, while 

group V (positive control group) received DZP (1 mg/kg) 

via intraperitoneal (i.p.) route. These experimental 

procedures were repeated for EF, BF and AF at the same 

doses as HF.  

 

Pharmacological Experiments 

 

Novelty-Induced Behaviours 

 

The scoring of rearing and locomotion behaviours were 

performed as earlier described (Olurankinse et al., 2023). 

Each mouse was placed inside plexiglas's cage and 

observed for rearing and locomotion activities for 20 

minutes preceding 1 hour of pre-treatment with 2% Tween 

20 in normal saline, or the extract (250, 500 and 1000 

mg/kg) or 30 minutes following intraperitoneal injection of 

diazepam (1 mg/kg). The number of squares crossed with 

all the fore and hind limbs were counted as locomotion. 

Rearing was determined as the number of times the animal 

places its fore paws against the wall of the cage or in the 

free air.  

 

Hole Board Test  

 

Head-dips were performed as previously described 

(Aiyelero et al., 2023; Sarkar et al., 2024). The animals 

were placed individually on top of a wooden box with 16 

evenly spaced holes 1 h after oral administration 2% Tween 

20 in normal saline or HF or 30 minutes after diazepam (1 

mg/kg, i.p.) administration. The number of times each 

animal dipped its head into the holes in 5 minutes were 

counted and recorded. Seventy percent (70%) ethanol was 

used to clean the hole board after each experiment with a 

mouse and allowed to dry before continuing with other 

animals. The procedures were repeated for EF, BF and AF. 

  

Elevated Plus Maze 

 

The elevated plus maze (EPM) test used to evaluate the 

anxiolytic potentials of the fractions was as earlier reported 

(Adnan et al., 2020; Akinpelu et al., 2024). One hour 

following oral administration of 2% Tween 20 in normal  

 

 

saline or HF at graded doses or 30 minutes following 

intraperitoneal injection of diazepam (1 mg/kg). Each 

mouse was placed in the central square of the EPM facing 

an open arm and allowed to freely explore the maze for 5 

minutes. During the exploration time of 5 minutes, the 

frequency of entry and time spent in the open arm of the 

EPM were noted and recorded. 

The open arm avoidance index interpreted as level of 

anxiety (Trullas and Skolnick, 1993; Akinpelu et al., 2019c) 

was calculated as:   

                  

  (100 – (% time in open arm + % entries into open arm) 

 

                                       2 

These procedures were repeated for EF, BF and AF. Seventy 

percent (70%) ethanol was used to clean the EPM after the 

expiration of 5 minute’s time by each mouse. The EPM was 

allowed to dry before putting another mouse into it. 

 

Staircase Model 

 

The staircase test was carried out by the method earlier 

described (Shanbhag et al., 2022). Thirty minutes after 

intraperitoneal injection of diazepam (2 mg/kg, s.c.) or 1 

hour following oral treatment with 2% Tween 20 in normal 

saline or test substances of HF, each mouse was gently 

placed on the floor of the box with its back facing the 

staircase. The number of steps climbed and the number of 

rearing responses were recorded for each mouse for 5 

minutes. The staircase was wiped with 70% ethanol and 

allowed to dry between tests to remove any olfactory cues 

which might modify the behavior of next animal. These 

procedures were repeated for EF, BF, and AF.  

 

Determination of Neural Mechanism of Action of Aqueous 

Fraction, 

  

To evaluate the involvement of GABAergic pathway in the 

mode of action of AF, mice were pretreated with flumazenil 

(GABAA receptor antagonist) at 3.0 mg/kg, i.p. or 

cyproheptadine (5-HT receptor antagonist) at 0.5 mg/kg, 

i.p., 15 minutes later, mice were given the most active dose 

of the most active fraction AF (1000 mg/kg, p.o.). One hour 

after oral treatment with AF (1000 mg/kg), mice were 

observed for 5 minutes on EPM (Adegbuyi et al., 2024). 

The EPM parameters of open arm entry and open arm 

duration were noted and recorded during 5 minutes of free 

exploration as done under EPM above. 

 

Statistical Analysis 

 



Trends Nat. Prod. Res. 6(4): 334-345, 2025  

337 
 

Results are expressed as mean ± standard error of mean 

(S.E.M), n=6. Experimental data were subjected to one way 

analysis of variance (ANOVA), followed by Dunnett’s post 

hoc analysis. The GraphPad InStat® Biostatistics software 

(GraphPad Software, Inc., La Jolla, USA) was used for the 

statistical analysis and the level of significance for all tests 

was set at P < 0.05. 

Results 

 

Effect of the Fractions on Novelty-Induced Rearing 

Behaviours 

 

The EF and AF (250 and 500 mg/kg) significantly (P < 0.05) 

decreased rearing activities compared to control while AF 

at all the tested doses and standard drug diazepam (1 mg/kg, 

i.p) significantly (P < 0.05) decreased rearing compared to 

control group [Figure 1A]. The EF and AF significantly  

(P < 0.05) decreased locomotion behaviour compared to 

control. However, HF at 500 mg/kg significantly (P > 0.05) 

increased locomotion behaviour compared to control. 

Diazepam (1 mg/kg, i.p.) significantly (P < 0.05) decreased 

locomotion behaviour compared to control (Figure 1B). 

 

Effect of the Fractions on Head Dip in Mice 

 

The HF (500 and 1000 mg/kg), BF (250 mg/kg) and AF 

(250 and 500 mg/kg) significantly (P < 0.05) reduced the 

episodes of head dip on HBT compared to control. 

Diazepam (1 mg/kg, (i.p) significantly (P < 0.05) increased 

the incidence of head dip compared to control (Figure 2). 

 

Effect of the Fractions on Open Arm Activities. 

 

All the fractions at all the tested doses and diazepam (1 

mg/kg, i.p.) significantly (P< 0.05) increased the percentage 

entry into the open arm compared to control. (Figure 3A). 

Similarly, EF, BF and AF at all tested doses significantly 

 (P < 0.05) increased the percentage time spent in the open 

compared to control (Figure 3B). All the fractions at all the 

tested doses and diazepam (1 mg/kg, i.p.) significantly  

(P < 0.05) decreased the anxiety indices measured by open 

arm avoidance indices compared to control (Figure 3C). 

 

The AF at all the tested doses and diazepam (1 mg/kg, i.p.) 

significantly (P < 0.05) reduced rearing compared to control 

(Figure 4A). The AF (250 and 1000 mg/kg) and diazepam 

(1 mg/kg, i.p.) significantly (P < 0.05) reduced number of 

steps climbed compared to control (Figure 4B). 

 

Effect of Receptor Antagonists on the Anxiolytic Activity of 

the Aqueous Fraction. 

 

Pretreatment with flumazenil before oral administration of 

AF significantly (P < 0.05) reversed the frequency in open 

arm entry (Figure 5A) and the time spent in the open arm 

(Figure 5B) of the elevated plus maze compared to AF 

group. Similarly, flumazenil pretreatment before oral 

administration of AF significantly (P < 0.05) increased the 

open arm avoidance index on EPM as well (Figures 5A, B, 

C). However, pretreatment with cyproheptadine before AF 

administration did not significantly (P > 0.05) reverse the 

anxiolytic parameters compared to AF treated group 

(Figures 5A, B, C). 
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    Figure 1: Effect of the fractions on novelty-induced rearing (A) and locomotion (B) behaviour in mice.  

    Each bar   connotes mean ± S.E.M, n = 6. *P < 0.05 decreased compare to the control, #P < 0.05 increased  

    compared to control. 
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  Figure 2: Effect of the fractions on number of head dips in hole board test. Each bar connotes mean ± S.E.M, n=6.  

  *P < 0.05 increased compared to the control, #P < 0.05 decreased compared to control. 
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Figure 3: Effect of fractions on percentage number of open arm entries (A),  

percentage duration (B) and open arm avoidance index (C). Each bar connotes  

mean ± mean S.E.M, n=6. *P < 0.05 compared to control. 
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Figure 4: Effect of the fractions on number of steps climbed (A) and number of rearings (B) in staircase model.  

Each bar connotes mean ± S.E.M, n=6. *P < 0.05 compared to control. 
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Figure 5:  Effects of pretreatment with flumazenil and cyproheptadine on the anxiolytic potential of aqueous fraction  

of Milicia excelsa leaf extract. Each bar connotes mean ± S.E.M, n=6. *P < 0.05 compared to control; #P < 0.05 compared 

 to AF; αP < 0.05 compared to control and βP < 0.05 compared to AF. 

 

 

 

Discussion 

 

This study investigated the central nervous system 

depressant and anxiolytic effects of n-hexane (HF), ethyl 

acetate (EF), butanol (BF) and aqueous (AF) fractions of 

ethanol leaf extract of Milicia excelsa in mice.  

Earlier scientific investigation has reported the median 

lethal dose (LD50) of the HF, EF, BF and AF to be greater 

than or equal to 5000 mg/kg (Akinpelu et al., 2018a). 

Hence, 1/20, 1/10 and 1/5th of the LD50 of 5000 mg/kg 

which corresponded to 250, 500 and 1000 mg/kg were 

selected for the fractions and considered as low, medium 

and high doses respectively (Ali et al., 2008) for the 

different behavioural investigations. 

 

The reduction in novelty-induced rearing and locomotion 

suggests that EF and AF may possess central nervous 

system depressant activities. A number of reports have 

shown that agents that depress the central nervous system 

(CNS) inhibited rearing and locomotion in mice 

(Olurankinse et al., 2023; Aiyelero et al., 2023). For 

instance, it was reported that the administration of leaf 

extract of Lagenaria breviflora and Solanum incanum fruits 

respectively in mice reduced both rearing and locomotion 

and the authors suggested that the observed reduction might 

be due to CNS depressant effects (Akanmu et al., 2021; 

Olurankinse et al., 2023). Since, EF and AF reduced both 

rearing and locomotion, it can then be inferred that they may 

possess CNS depressant activities. These reductions might 

therefore, be due to their central inhibitory action on 

excitatory neural systems such as glutamatergic and 

dopaminergic systems among others or their possible 

potentiation of the central inhibitory systems such as γ-

aminobutyric acid (Akanmu et al., 2021).  

 

 

 

 

 

Numerous reports have demonstrated that HBT can be 

employed as a model for the evaluation of psychotic, 

sedative and anxiety conditions in animals (Akkol et al.,  

2020; Karpuz Ağören et al., 2024). The decrease in head dip 

by HF, BF and AF suggest sedative potentials (Karpuz 

Ağören et al., 2024). This behavioural observation agrees 

with earlier documented reports of reduced head poking in 

hole board by Capparis sicula aerial part extract and 

Opuntia ficus indica fruit extract and these two extracts 

were suggested to possess sedative properties (Akkol et al., 

2020; Karpuz Ağören et al., 2024). It would therefore, not 

be out of place to suggest likewise that these fractions may 

possess sedative effects in this model.  

 

Drugs or substances that increase open arm entries and 

duration are considered as anxiolytics and vice versa for 

anxiogenics (Yadav et al., 2008; Akindele et al., 2012). The 

increase in percentage open arm entry and concomitant 

increase in percentage time spent in the open arm of the 

EPM is indicative of anxiolytic effects. This observation is 

in line with earlier reports of medicinal plants that increased 

entry into and time spent in the open arm of EPM and were 

reported to possess anxiolytic effects (Amali et al., 2020; 

Akinpelu et al., 2024). 

 

The reduction in the indices of open arm avoidance index 

interpreted as anxiety index (Trullas and Skolnick, 1993), 

which had factored in simultaneously the percentages 

number of entry and duration of stay in the open arm of 

EPM in its calculation of anxiety status of each mouse 

further showed that HF, EF, BF and AF may possess 

anxiolytic effects. AF reduced the number of steps climbed 

and number of rearing in staircase model, indicating that 

they may have sedative and anxiolytic effects. Anxiolytics 
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have been found to reduce rearing at doses which did not 

reduce the number of steps climbed (Aliyu et al., 2014) or 

increase the numbers of steps climbed and decreased 

rearing (Guraji et al., 2018). Our finding therefore, agrees 

with earlier published data of medicinal agents that 

decreased rearing or decreased both rearing and steps 

climbed and were suggested to possess anxiolytic effect 

(Aliyu et al., 2014; Guraji et al., 2018). It is important to 

say also that reduction in number of steps climbed in AF 

treated mice like diazepam could also be ascribed to 

sedative potentials while reduction in rearing responses by 

these two agents could also be due to anxiolytic potentials 

in mice. Of all the fractions, AF produced consistent 

anxiolytic actions in all the models used except in hole 

board test where it showed sedative effects. Thus, the 

probable neural mechanism of anxiolytic effect was 

investigated with AF at the highest and most effective dose 

of 1000 mg/kg using flumazenil (GABAA benzodiazepine 

receptor antagonist) and cyproheptadine (5HT-receptor 

antagonist) in mice. 

 

The findings showed that AF might be acting via GABAA- 

benzodiazepine receptor neurotransmission in its anxiolytic 

effect, since pretreatment with flumazenil (GABAA- 

benzodiazepine receptor antagonist) abolished its anxiolytic 

activity. This observation is in accordance with reports of 

medicinal plants found in literature to be acting via 

GABAA- benzodiazepine receptor pathways (Pitsikas and 

Tarantilis, 2020; Olurankinse et al., 2023). 

The non reversal of the anxiolytic potential of AF following 

its pretreatment with cyproheptadine may suggest non 

involvement of serotonergic pathways in its anxiolytic 

effects. 

 

Conclusion 

 

This study concluded that fractions of Milicia excelsa leaf 

extract may possess anxiolytic effects. The mechanism of 

anxiolytic effect may involve GABAA benzodiazepine 

receptor neurotransmission. Further study is hereby 

recommended to isolate and elucidate the anxiolytic 

bioactive principle(s) that may be present in these fractions. 

 

Conflict of interest 

 

We declare no conflict of interest 

 

References    

 

Adebayo MA, Adedokun OA, Akinpelu LA, Okafor PO 

(2019). Evaluation of antidiarrheal activity of methanol root  

bark extract of Milicia excelsa (Welw) C.C Berg (Moraceae)  

in rats. Drug Research 69(8): 439-444.  

https://doi.org/10.1055/a-0825-6337. 

 

Adegbuyi AT, Olayiwola G, Agboola SS, Sijuade AO,  

Fadare JO (2024). Evaluation of anxiolytic potential of  

extract and fractions of Vigna unguiculata spp dekindtiana  

in mice. Proceedings of the National Academy of Sciences,  

India Section B: Biological Sciences 94(5):1083-92.  

https://doi.org/10.1007/s40011-024-01653-w 

 

Adnan M, Chy MN, Kamal AM, Azad MO et al (2020).  

Comparative study of Piper sylvaticum Roxb. leaves and  

stems for anxiolytic and antioxidant properties through in  

vivo, in vitro, and in silico approaches. Biomedicines  

8(4):68. https://doi.org/10.3390/biomedicines8040068. 

 

Agyeman VK, Ofori DA, Cobbinah JR, Wagner MR (2009).  

Influence of Phytolyma lata (Homoptera psyllidae) on seed  

growth of Milicia excelsa. Ghana Journal of Forest 25: 29- 

39.  

 

Aiyelero OM, Adeyemi IA, Akinpelu LA, Akanmu MA  

(2023). Anxiolytic and antistress potentials of ethanol stem- 

bark extract of Milicia excelsa (Moraceae) in mice. Iranian  

Journal of Pharmaceutical Science 19(1), 68-78.  

 

Akanmu AO, Sodipo OA, Sandabe UK, Shamaki BU et al  

(2021). Novelty-induced behavior and memory enhancing  

activities of aqueous and ethanol extracts of Solanum  

incanum Linn. fruits in mice. African Journal of Pharmacy  

and Pharmacology 15(2):33-42.  

https://doi.org/10.5897/AJPP2020.5210 

.  

Akindele AJ, Sanni HA, Edeh PC (2012). Anxiolytic  

activity of aerial part of hydroethanolic extract of Allium  

ascalonicum Linn. (Liliaceae) in mice. Functional Foods in  

Health and Diseases 2: 448-459.   

https://doi.org/10.31989/ffhd. v2i11.71 

 

Akinpelu LA, Akanmu MA, Obuotor EM (2018a).  

Antipsychotic effects of ethanol leaf extract and fractions of  

Milicia excelsa (Moraceae) in mice. British Journal of  

Pharmaceutical Research International 22(6): 1-10.  

https://doi.org/10.9734/JPRI/2018/42383. 

 

Akinpelu LA, Akanmu MA, Obuotor EM (2018b).  

Mechanism of  anticonvulsant effects of ethanol leaf extract  

and fractions of Milicia excelsa (Moraceae) in mice. British  

Journal of Pharmaceutical Research International 23(4): 1- 

11. https://doi.org/10.9734/JPRI/2018/42430 

 

Akinpelu LA, Olawuni IJ, Ogundepo GE, Adegoke AM et  

al. (2019a). Spectroscopic analysis and anti-inflammatory  

effects of Milicia excelsa (Moraceae) leaf and fractions.  

GSC Biological and Pharmaceutical Sciences 6(3), 51-60.  

https://doi.org/10.30574/gscbps.2019.6.3.0035 

 

Akinpelu LA, Aiyelero OM, Olayiwola G (2019b). Ethanol  

leaf extract of Milicia excelsa mitigates anxiety and  

depressive-like behaviours induced by acute restraint stress  

in mice. GSC Biological and Pharmaceutical Sciences 6(2):  

30-39. 10.30574/gscbps.2019.6.2.0012. 

 

 

https://doi.org/10.1055/a-0825-6337.
https://doi.org/10.1007/s40011-024-01653-w
https://doi.org/10.3390/biomedicines8040068.
https://doi.org/10.5897/AJPP2020.5210
https://doi.org/10.31989/ffhd.v2i11.71
https://doi.org/10.9734/JPRI/2018/42383
https://doi.org/10.9734/JPRI/2018/42430
https://doi.org/10.30574/gscbps.2019.6.3.0035
https://doi.org/10.30574/gscbps.2019.6.2.0012


Trends Nat. Prod. Res. 6(4): 334-345, 2025  

344 
 

Akinpelu LA, Adebayo MA, Fajana A, Adeniyi-Akee MA et  

al (2019c). Phytochemical analyses, anxiolytic and anti- 

amnesic effect of methanol stem bark extract of Vitex  

doniana (Sweet) in mice. Nigerian Journal of Natural  

Products and Medicine 23: 104- 

111.  https://doi.org/10.4314/njnpm. v23i1.14 

 

Akinpelu LA, Olawuni IJ, Ogundepo GE, Olayiwola G,  

Fajan A (2020a). Phytochemical estimations and  

antihypoxic effect of ethanol leaf extract of Milicia excelsa  

(Moraceae) in mice. GSC Biological and Pharmaceutical  

Sciences 10(2): 24-29.  

 

https://doi.org/10.30574/gscbps.2020.10.2.0015. 

Akinpelu LA, Adebayo MA, Aiyelero OM, Fajana A et al  

(2020b). Acute toxicity and sedative-hypnotic effects of  

ethanol stem bark extract and fractions of Milicia excelsa  

(Moraceae) in mice. Advances in Pharmacy and  

Pharmacology 8(2): 11-18.  

https://doi.org/10.13189/app.2020.080201 

 

Akinpelu LA, Olayiwola G, Olawuni IJ, Aiyelero OM  

(2023). Anticonvulsant potential of methanol stem bark  

extract of Milicia excelsa (Moraceae) in mice. Nigerian  

Journal of Pharmaceutical Sciences 22(1): 34-45. 

 

Akinpelu LA, Adebayo MA, Aiyelero OM, Eniaiyewu OI et  

al (2024). Anxiolytic and antiamnesic potentials of  

Terminalia ivorensis Chev (Combretaceae) stem and root  

bark methanol extracts in mice. Nigerian Journal of  

Pharmacy 58(22): 332-338.  

https://doi.org/10.51412/psnnjp.2024.31. 

 

Akkol EK, Ilhan M, Karpuz B, Genç Y, Sobarzo-Sánchez E  

(2020). Sedative and anxiolytic activities of Opuntia ficus  

indica (L.) Mill.: An experimental assessment in mice.  

Molecules 

25(8):1844.  https://doi.org/10.3390/molecules25081844. 

 

Ali A, Rao NV, Shalam M, Gouda TS,et al (2008). 

Anxiolytic activity of seed of extract of Caesapinia 

Bonducella (Roxb) in laboratory animals. The Internet 

Journal of Pharmacology (Serial Online), 5: 2. 

 

Aliyu M, Anuka JA, Yaro AH, Magaji MG (2014).  

Evaluation of the anxiolytic effect of methanolic leaves  

extract of Paullinia pinnata lin in mice. British Journal of  

Pharmaceutical Research 4(13):1638- 

46.10.9734/BJPR/2014/10990. 

 

Amali MO, Atunwa SA, Omotesho QA, Oyedotun EO,  

Olapade AI (2020). Assessment of anxiolytic potential and  

acute toxicity study of Combretum micranthum G. Don.  

leaves (Combretaceae). Journal of Medicinal Plants for  

Economic Development 4(1): a97.  

10.4102/jomped. v4i1.97. 

 

Dryman MT, Gardner S, Weeks JW, Heimberg RG (2016).  

Social anxiety disorder and quality of life: How fears of  

negative and positive evaluation relate to specific domains  

of life satisfaction. Journal of anxiety disorders 38:1-8.  

https://doi.org/10.1016/j.janxdis.2015.12.003. 

 

Gupta A, Yadav A, Azmi R (2025). A review on herbal plant  

use in anxiety disorder. World Journal of Pharmaceutical  

Science and Research 4(2), 964-977.  

 

https://doi.org/10.5281/zenodo.15303201. 

Guragi I A, Kyari H, Malami S (2018). Anxiolytic-like  

effect of methanol leaf extract of Laggera aurita Linn. F.  

(Asteraceae) in Mice. Archive of Neuroscince 5(2): e63441.  

https://doi.org/10.5812/archneurosci.63441. 

 

Ibrahim JA, Muazzam I, Jegede IA, Kunle OF, Okogun JI  

(2006). Ethno-medicinal plants and methods used by  

Gwandara tribe of Sabo Wuse in Niger State, Nigeria, to  

treat mental Iillness. African Journal of Traditional,  

Complementary and Alternative Medicine 4: 211–8.  

https://doi.org/10.4314/ajtcam.v4i2.31210. 

 

Ito T, Suzuki T, Wellman SE, Ho K (1996). Pharmacology  

of barbiturate tolerance/dependence: GABAA receptors and  

molecular aspects. Life Sciences 59(3):169-95.  

doi:10.1016/0024-3205(96)00199-3. 

 

Jahani R, Behzad S, Saffariha M, Tabrizi NT, Faizi M  

(2022). Sedative-hypnotic, anxiolytic and possible side  

effects of Salvia limbata CA Mey extracts and the effects of  

phenological stage and altitude on the rosmarinic acid  

content. Journal of Ethnopharmacology 282:114630.  

10.1016/j.jep.2021.114630. 

 

Karpuz Ağören B, Küpeli Akkol E, Çelik I, Sobarzo- 

Sánchez E (2024). Sedative and anxiolytic effects of  

Capparis sicula Duhamel: in vivo and in silico approaches  

with phytochemical profiling. Frontiers in Pharmacology  

15:1443173. https://doi.org/10.3389/fphar.2024.1443173 

 

Moraiti V, Kalmanti A, Papadopoulou A, Porfyri GN  

(2024). Anxiety disorders and quality of life: The role of  

occupational therapy. European Psychiatry 67(1):425–6.  

https://doi.org/ 10.1192/j.eurpsy.2024.881. 

 

Ndah NR, Egbe AE, Bechem E, Asaha S et al (2013).  

Ethnobotanical study of commonly used medicinal plants of  

the Takamanda Rainforest South West, Cameroon. African  

gJournal of Plant Science 7: 21-34.  

https://doi.org/10.5897/AJPS12.111. 

 

Olurankinse AI, Imoru JO, Oyemitan IA (2023).  

Behavioural, Sedative and anticonvulsant activities of  

ethanol extract of the leaf of Lagenaria breviflora (Benth)  

in mice. Nigerian Journal of Pharmaceutical  

Research 19(1): 79-92.  

https://doi.org/10.4314/njpr.v19i1.8. 

https://doi.org/10.4314/njnpm.v23i1.14
https://doi.org/10.30574/gscbps.2020.10.2.0015.
https://doi.org/10.13189/app.2020.080201
https://doi.org/10.51412/psnnjp.2024.31
https://doi.org/10.3390/molecules25081844
https://doi.org/10.9734/BJPR/2014/10990
https://doi.org/10.1016/j.janxdis.2015.12.003
https://doi.org/10.5281/zenodo.15303201.
https://doi.org/10.5812/archneurosci.63441
https://doi.org/10.4314/ajtcam.v4i2.31210.
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016/0024-3205(96)00199-3
https://doi.org/10.3389/fphar.2024.1443173
https://doi.org/10.5897/AJPS12.111
https://doi.org/10.4314/njpr.v19i1.8


Trends Nat. Prod. Res. 6(4): 334-345, 2025  

345 
 

 

Piech GM, Lis I, Kurzyna P, Skowron CS (2025). Anxiety  

disorders as the most common mental   

illnesses– diagnostic and treatment methods.  

Biuletyn Głównej Biblioteki Lekarskiej  

58(384):49-59. 10.2478/bgbl-2025-0005. 

 

Pitsikas N, Tarantilis PA (2020). The GABAA- 

Benzodiazepine receptor antagonist flumazenil abolishes  

the anxiolytic effects of the active constituents of Crocus  

sativus L. crocins in rats. Molecules 25(23):5647.  

https://doi.org/10.3390/molecules25235647. 

 

Quek T, Wai-San Tam WX. Tran B, Zhang M et al. (2019). 

The global prevalence of anxiety among medical students: 

a meta-analysis. International Journal of Environmental 

Research and Public Health 

16(15):2735.  https://doi.org/10.3390/ijerph16152735. 

 

Rabbani M, Sajjadi SE, Mohammadi A (2008). Evaluation  

of the anxiolytic effect of Nepeta persica Boiss. in mice. 

Evidence Based Complementary and Alternative Medicine  

5: 181–186. doi: https://doi.org/10.1093/ecam/nem017. 

 

Rodulfo A, Augsten A, Wainwright E, Abramovici G  

(2021). A case of severe fioricet withdrawal presenting  

during admission to an Inpatient Psychiatric Unit. Case  

Report Psychiatry 2021; 2021:6371953.  

https://doi.org/10.1155/2021/6371953. 

 

Sarkar KK, Mitra T, Aktaruzzaman M, Abid MA et al 

(2024). Exploring antioxidative, cytotoxic and  

neuropharmacological insights into Bixa orellana leaves:  

Experimental and in silico approaches. Heliyon 10(5).  

https://doi.org/10.1016/j.phyplu.2025.100792. 

 

Shanbhag P, Bhat R, Mestha SV, Nagesh S, Nayak RK  

(2022). Investigation of anti-anxiety activity of  

hydroalcoholic extract of Plectranthus scutellarioides  

leaves in experimental animal models. International  

Journal of Pharmaceutical Science Review and Research  

76(1):115-8.  

 

http://dx.doi.org/10.47583/ijpsrr.2022.v76i01.021. 

 

 

Thippeswamy, B.S., Mishra B, Veerapur VP, Gupta G  

(2011). Anxiolytic activity of Nymphaea alba Linn. in mice  

as experimental models of anxiety. Indian Journal of  

Pharmacology 43: 50–55. https://doi.org/10.4103/0253- 

7613.75670. 

 

Trullas R, Skolnick P (1993). Differences in fear motivated  

behaviors among inbred mouse strains.  

Psychopharmacology (Berl) 111: 323-331.  

https://doi.org/10.1007/BF02244948. 

 

Wahab OM (2015). Ethnomedicinal antiepileptic plants  

used in parts of Oyo and Osun States, Nigeria. Botany  

Research International 8(4): 77-81.  

https://doi.org/10.5829/idosi.bri.2015.8.4.12823. 

 

Yadav AV, Kawale LA, Nade VS (2008). Effect of Morus  

alba L. (mulberry) leaves on anxiety in mice. Indian  

Journal of Pharmacology 40: 32- 36.  

https://doi.org/10.4103/0253-7613.40487. 

 

Yeung KS, Hernandez M, Mao JJ, Haviland I, Gubili J  

(2018). Herbal medicine for depression and anxiety: A  

systematic review with assessment of potential psycho- 

oncologic relevance. Phytoherapy Research 32:865–891.  

https://doi.org/10.1002/ptr.6033. 

 

 

 

 

 

 

 

 

 

 

This paper is published under Creative Common Licence BY 4.0   

CITATION: Akinpelu LA, Akanmu IM, Akanmu MA (2025). Central Inhibitory and Mechanism of Anxiolytic Potential of 

Ethanol Leaf Fractions of Milicia Excelsa C. C. Berg (Moraceae) in Mice 

Trend Nat Prod Res Vol 6(4). 334-345. https://doi.org/10.61594/tnpr.v6i4.2025.147

 

 

 

 

https://www.researchgate.net/journal/Biuletyn-Glownej-Biblioteki-Lekarskiej-2956-6851?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://doi.org/10.2478/bgbl-2025-0005?urlappend=?utm_source=researchgate
https://doi.org/10.3390/molecules25235647
https://doi.org/10.3390/ijerph16152735
https://doi.org/10.1093/ecam/nem017
https://doi.org/10.1155/2021/6371953
https://doi.org/10.1016/j.phyplu.2025.100792
http://dx.doi.org/10.47583/ijpsrr.2022.v76i01.021
https://doi.org/10.4103/0253-
https://doi.org/10.1007/BF02244948
https://doi.org/10.5829/idosi.bri.2015.8.4.12823
https://doi.org/10.4103/0253-7613.40487
https://doi.org/10.1002/ptr.6033.

