
https://dx.doi.org/10.4314/dujopas.v11i3d.1 

ISSN (Print): 2476-8316  

ISSN (Online): 2635-3490  

Dutse Journal of Pure and Applied Sciences (DUJOPAS), Vol. 11 No. 3d September 2025 

 

*Author for Correspondence    
Obioha K. C. et al, DUJOPAS 11 (3d): 1-8, 2025                                                                                                1 

 

Evaluation of Selected Indicators of Depression  
in Mice Administered Ethanol Seed Extract  

of Monodora myristica (African Nutmeg) 
 

Obioha Kennedy Chinonye1, Ewa Ogbonnaya2,3*, Nweke Elizabeth Obioma4, Ejiofor 
Dominic Chinedu5, Obasi David Chukwu2,3, Ibezim Ebere Otuomasirichi6, Elizabeth Elekwa 

Amah2, Patricia Chioma Ofoha2, Ogwo Elisha Uko7, Mbanaso, Eberechukwu Lolly8 
 

1Department of Pediatrics,  
Federal Medical Centre,  

Owerri,  
Imo State, 

 Nigeria. 
 

2Department of Medical Biochemistry,  
David Umahi Federal University of Health Sciences, 

 Uburu Ebonyi State, 
 Nigeria. 

 

3International Institute for Toxicology,  
Environmental and Occupational Health and Safety, 

 David Umahi Federal University of Health Science,  
Uburu Ebonyi State, 

 Nigeria. 
 

4Department of Human Anatomy,  
Chukwuemeka Odumegwu Ojukwu University,  

Uli,  
Nigeria. 

 

5Department of Human Physiology,  
Faculty of Basic Medical Sciences, 

David Umahi Federal University of Health Sciences, 
 Uburu Ebonyi State, 

 Nigeria. 
 

6Department of Surgery,  
Faculty of Clinical Medicine,  
Imo State University Owerri, 

 Nigeria. 
 

7Department of Physiology,  
Faculty of Basic Medical Sciences,  
Alex Ekwueme Federal University,  

Ndufu Alike Ikwo, 
 Ebonyi State,  

Nigeria. 
 

8Department of Human Physiology,  
Faculty of Basic Medical Sciences,  

Abia State University Uturu,  
Abia State, Nigeria. 

 
Email: ewahalfred@gmail.com 

 



Evaluation of Selected Indicators of Depression in Mice Administered Ethanol Seed Extract of Monodora 

myristica (Nutmeg)   

 

Obioha K. C. et al, DUJOPAS 11 (3d): 1-8, 2025                                                                                                2 

 

Abstract 

Depression affects approximately 5% of the global population and ranks as the fourth leading cause of 
disability worldwide. This study aimed at investigating the potential antidepressant effects of an 
ethanol seed extract of Monodora myristica (ESEMM) in Swiss mice subjected to chronic 
unpredictable mild stress (CUMS). Thirty adult Swiss mice of both sexes were randomly assigned to 
six groups (n=5 per group). Group I (normal control) was not exposed to stress, while Groups II–VI 
underwent CUMS. Group II received no treatment, serving as the negative control. Groups III, IV, 
and V were treated orally with 100, 200, and 400 mg/kg of ESEMM, respectively, for five consecutive 
days. Group VI received 15 mg/kg of imipramine as a standard antidepressant. Depression-like 
behaviors were evaluated through immobility time in the forced swim test and anhedonia using the 
sucrose preference test. ESEMM treatment significantly (p<0.05) reduced immobility time and 
improved sucrose preference compared to the stressed untreated group. These findings suggest that 
Monodora myristica seed extract possesses antidepressant-like properties and may offer therapeutic 
potential for the treatment of depression. 
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INTRODUCTION 
Depression, derived from the Latin word depressio meaning “to sink,” is a mental health 
disorder marked by a persistent low mood, loss of interest or pleasure, and reduced 
psychomotor activity. It is often accompanied by symptoms such as emotional pain, 
impaired cognition, diminished motivation, social withdrawal, and in severe cases, 
hallucinations, delusions, or suicidal tendencies (Lulu et al., 2024; Liu et al., 2019). This 
condition represents a significant deviation from normal emotional functioning and 
continues to be a major global health concern. 

The pathophysiology of depression is closely linked to deficiencies in monoamine 
neurotransmitters specifically norepinephrine, serotonin, and dopamine in critical brain 
regions like the limbic system, hippocampus, and frontal cortex (Nagy et al., 2020). 
Depression affects over 300 million individuals globally, with a higher prevalence in women 
than in men. It’s chronic and often disabling nature contributes to increased morbidity and 
mortality, prompting continued research into both its biological basis and effective 
treatment modalities. 

Over the years, conventional pharmacological treatments for depression have included 
monoamine oxidase inhibitors (MAOIs), tricyclic antidepressants, and selective serotonin 
reuptake inhibitors (SSRIs). While these agents have proven effective in many cases, they are 
frequently associated with undesirable side effects such as orthostatic hypotension, blurred 
vision, fatigue, gastrointestinal disturbances, diarrhoea and sexual dysfunction (Strawn et 
al., 2023). These limitations have fueled growing interest in natural products and 
phytotherapeutics as potential alternatives with fewer side effects and broader accessibility. 

Among the natural candidates, Monodora myristica a perennial plant of the Annonaceae family 
native to West Africa has garnered attention due to its nutritional, therapeutic, and 
psychoactive properties. The seeds of this plant have traditionally been used for their 
stimulant effects and in the management of various ailments, yet scientific studies on their 
neuropsychological effects remain limited (Okon et al., 2023). Preliminary investigations 
suggest that M. myristica contains bioactive compounds that may influence central nervous 
system function, supporting its candidacy for use in mood disorders. 
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Despite its ethnobotanical relevance, there remains a significant gap in empirical evidence 
regarding the antidepressant potential of Monodora myristica seed extract, particularly under 
standardized experimental conditions. This study seeks to address that gap by evaluating 
the antidepressant-like effects of ethanol seed extract of M. myristica (ESEMM) in Swiss mice 
exposed to chronic unpredictable mild stress (CUMS). By comparing behavioral outcomes in 
ESEMM-treated mice to those treated with imipramine, a standard antidepressant, the 
research introduces a novel approach to validating a traditional remedy through modern 
pharmacological assessment. The unique novelty of this work lies in its integration of 
ethnomedicinal knowledge with contemporary neurobehavioral research, contributing 
valuable insight into the development of safer, plant-based alternatives for depression 
treatment. 
 
MATERIAL AND METHODS 
 
Collection of samples 
A total of 350 g of dried seeds of M. myristica were purchased from Ngugo market in 
Ikeduru Local Government Area, Imo State, Nigeria. The seeds were then identified at the 
herbarium unit of the Department of Forestry, Michael Okpara University of Agriculture, 
Umudike (MOUAU), Abia State, Nigeria. 
 
Procedures 
The seeds were carefully examined, and any deemed unwholesome were removed. They 
were then dried and ground into a fine powder using an industrial blender. The powder 
was sieved, and the resulting product underwent extraction. About 200 g of M. myristica 
powder was placed in 2 L of 50% ethanol for 48 hours. The remaining residue was subjected 
to another round of extraction with 1.2 L of 50% ethanol for 48 hours and then filtered. The 
filtrate was combined and concentrated under vacuum using a rotary evaporator to yield a 
crude extract of 75 g, which was stored in an airtight container until needed. 
 
For the animals, adult male mice (24-30 g) were intentionally used in this study due to the 
findings of (Khandi and Hayslett, 1983) that estrogen, a female sex hormone, has 
antidepressant effects. The mice were obtained from a commercial breeder in Okigwe, Imo 
State, South Eastern Nigeria, and were housed in plastic cages in a well-ventilated room at 
30°C under a twelve-hour light-dark cycle for one week (7 days) to acclimatize before the 
start of the experiment. They had ad libitum access to food and water. The animals were 
fasted for 2 hours before and after the administration of the drug and extract. 
 
Determination LD50 
The substance was assessed for acute toxicity using Lorke's (1983) method. This study 
included nine (9) male adult Wistar rats divided into three groups of three rats each. They 
received oral dosages of the plant extract at concentrations of 10 mg/kg, 100 mg/kg, and 
1000 mg/kg. The animals were monitored for toxicity for 24 hours. The extract was then 
administered to three groups of three rats each at doses of 1600 mg/kg, 2900 mg/kg, and 
5000 mg/kg. These animals were monitored for 48 hours to determine the effects of 
poisoning. 
 
Chronic Unpredictable Mild Stress (CUMS) Procedure 
Chronic unpredictable mild stress (CUMS) was used to induce a chronic depressive disorder 
model following the method described by Zhao et al. (2018) and Okoh et al. (2020) with slight 
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modifications to the protocol. The procedure involved daily administration of stressors from 
08:30 a.m. to 10:30 a.m. 
 
Day 1: The mice were forced to swim in warm water (37°C) for 5 minutes. 
Day 2: The mice were kept in wet litter made by mixing 100 mL of water and 50 g of litter for 
24 hours. 
Day 3: The mice were starved of food for 24 hours. 
Day 4: The mice had their tails pinched for 90 seconds. 
Day 5: The mice were denied access to water for 24 hours. 
Day 6: The mice were forced to swim in cold water (4°C) for 5 minutes and afterward dried 
with a paper towel. 
Day 7: The cages holding the mice were tilted to 45° for 24 hours. 
The stressors were randomly administered three times at intervals of 7 days within a 6-week 
period, specifically on weeks 2, 4, and 6. 
 
Administration of Extract and Drug 
Thirty mice of both sexes were randomly divided into six groups of five mice per group  
Group I: consisted of unstressed mice and was administered 2 ml of normal saline (vehicle). 
Group II: comprised stressed mice administered normal saline only, 
Group III: stressed mice administered with 100 mg/kg MMEE orally 
Group IV: stressed mice administered with 200 mg/kg MMEE orally 
Group V: stressed mice administered with 400 mg/kg MMEE orally 
Group V: stressed mice administered with 15 mg/kg b.w of imipramine 
 Imipramine and extracts were administered daily for 5 days starting from the second day of 
the CUMS procedure (Can, et al., 2011). The mice were then subjected to behavioral tests. 
 
Tail Suspension Test 
Rats were suspended upside down from a height of 23.5 cm above the ground using a rope 
gently tied to the base of their tails. This suspension lasted for a trial period of 6 minutes, 
during which the rats were closely observed for signs of immobilization. The observation 
was done through direct observation and video recording. A rat was considered immobile 
when it ceased struggling, stopped trying to catch the rope, and showed relaxed body 
torsion or jerks for at least 5 seconds (Ekeanyanwu et al., 2015). 
 
Forced Swim Test 
Each mouse used in the study was introduced into a body of water (23±1°C) filled to 34cm in 
a 40 cm high glass cylinder with a diameter of 25 cm for 15 minutes. Afterward, the mouse 
was dried with a paper towel and placed in a warm enclosure (32°C) to dry (pre-test 
session). This process was repeated after 24 hours, during which the total immobility time 
within 5 minutes was recorded (test session). The extract was administered 30 minutes 
before the test began. The immobility period is the time when the animals remain afloat, 
with two paws together, and can only make moves necessary to stay afloat. The shorter the 
immobility time, the stronger the anti-depressant effect of the test substance (Porsolt et al., 
1987). 
 
Sucrose Preference Test 
The Sucrose Preference Test (SPT) is a reliable method for evaluating anhedonia, a 
significant symptom of major depression in humans. Mice were trained to consume a 1% 
(w/v) sucrose solution after an initial acclimatization period before commencing the 
protocol. During the training phase, mice underwent a 48-hour deprivation of food and 
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water but were provided access only to the 1% w/v sucrose solution. Three days post-
training, a baseline test was conducted one hour after a 23-hour period of food and water 
deprivation, allowing the mice to choose between two feeders: one containing the 1% w/v 
sucrose solution and the other tap water (Willner et el., 1987). Sucrose preference was 
calculated using the formula: Sucrose preference (%) = A / (A + B) × 100, where A 
represents the intake of sucrose solution in grams and B represents the intake of water in 
grams. 
 
Data Analysis 
The data obtained were analyzed using the Statistical Package for the Social Sciences (SPSS) 
Version 23. The results were expressed as Mean ± Standard Deviation. The data were 
analyzed using one-way Analysis of Variance (ANOVA), and the comparison of mean 
differences was achieved using Tukey's post hoc test. A significance level of P < 0.05 was 
considered statistically significant. 
 
RESULTS 
Table 1 presents the results of the Tail Suspension Test (TST) conducted on stressed mice 
treated with ethanol seed extract of Monodora myristica. Stressed untreated mice (group II) 
exhibited a significantly (P < 0.05) longer immobility time. However, oral administration of 
100, 200, and 400 mg/kg b.w of ethanol seed extract of M. myristica led to dose-dependent 
reductions in immobility time, which were significantly (P < 0.05) higher than those 
observed in group VI treated with the standard drug (imipramine). 
 
Table1: Outcome of Tail Suspension Test on stressed mice treated with ethanol seed 
extract of M. myristica 

Group Treatment Immobility time (sec) 

Group 1 (control) 2 ml Normal salime 0.25±0.02a 
Group II CUMS+Normalsaline 3.80±0.10d 
Group III CUMS+100 mg/kg 0.39±0.02c 
Group IV CUMS+200 mg/kg 0.38±0.02c 
Group V CUMS+400 mg/kg 0.34±0.02c 
Group VI CUMS+15 mg/kg 0.29±0.02ab 

Results are expressed as mean ±standard deviation of three determinations. Values with 
different superscript are significantly (P<0.05) different. 
 
Table 2 displays the results of the Forced Swim Test (FST) conducted on stressed mice 
treated with ethanol seed extract of M. myristica. The immobility time of stressed untreated 
mice (group II) was significantly (P < 0.05) higher compared to the extract-treated groups 
(III-V). Administration of 100, 200, and 400 mg/kg b.w of ethanol seed extract of Monodora 
myristica resulted in a dose-dependent reduction in immobility time, with no significant (P > 
0.05) differences observed among the extract-treated groups (III-V). The immobility times in 
groups III-V were not significantly (P < 0.05) different from those in mice treated with 
imipramine (group VI). 
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Table 2: Outcome of Forced Swim Test on stressed mice treated with ethanol seed extract 
of M. myristica 

Group Treatment Immobility time (sec) 

Group 1 (control) 2 ml Normal saline 1.23±0.02ab 
Group II 

CUMS+Normal saline 4.52±0.04c 
Group III 

CUMS+100 mg/kg 2.11±0.03b 
Group IV 

CUMS+200 mg/kg 1.43±0.03ab 
Group V CUMS+400 mg/kg 1.35±0.03a 
Group VI 

CUMS+15 mg/kg STD 1.33±0.02a 

Results are expressed as mean ±standard deviation of three determinations. Values with different superscript 
are significantly (P<0.05) different. 

 
Table 3 illustrates anhedonia in stressed mice treated with ethanol seed extract of M. 
myristica. Anhedonia was significantly (P < 0.05) higher in untreated stressed mice. 
However, a dose-dependent reduction in anhedonia was observed in mice treated with 100, 
200, and 400 mg/kg b.w of the extract, with no significant (P < 0.05) differences among the 
extract-treated groups, but higher than that observed in mice treated with the standard drug 
(imipramine) in group VI. 
 
Table 3: Anhedonia in mice administered with ethanol seed extract of M. myristica 

Group Treatment Sucrose preference test 
Group 1 (control) 2ml Normal saline 6.92± 0.47de 

Group II 

CUMS+Normal saline 
3.20 ± 0.12a 

Group III 
CUMS+100mg/kg 

5.20 ± 0.78b 
Group IV 

CUMS+200mg/kg 5.71 ± 0.39b 
Group V CUMS+400mg/kg 

5.90± 0.39bc 
Group VI 

CUMS+15 mg/kg STD 
6.73 ± 0.41d 

Results are expressed as mean ±standard deviation of three determinations. Values with different superscript 
are significantly (P<0.05) different. 

 
DISCUSSION 
Depression is a complex mental health disorder characterized by diminished focus, 
impaired cognitive coordination, reduced appetite, and a marked loss of interest in daily 
activities (Gbadamos et al., 2022). It is associated with a range of adverse outcomes, 
including increased risk of accidents, suicide, aggression, and social dysfunction, all of 
which contribute to broader societal challenges (Xia et al., 2022). According to the World 
Health Organization, approximately 5% of the global population currently suffers from 
depression (IHME, 2023). Although synthetic antidepressants such as tricyclic agents are 
widely used, they are often limited by delayed onset of therapeutic action, high cost, and the 
potential for misuse and side effects, underscoring the urgent need for effective and safer 
alternatives (Ekeanyanwu et al., 2015). 

Recent research has highlighted the role of nutrition in mental health, with particular 
attention to the importance of specific micronutrients and macronutrients in preventing and 
managing depressive disorders. Nutrients such as thiamine, vitamin C, vitamin B6, vitamin 
B12, vitamin A, long-chain omega-3 fatty acids, magnesium, potassium, selenium, and zinc 
have been implicated in mood regulation and are abundantly present in the seeds of 
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Monodora myristica (African nutmeg) (Ekeanyanwu et al., 2015). The nutritional composition 
of these seeds may contribute to their observed antidepressant effects, supporting their 
ethnomedicinal use in mood-related disorders. 

These findings are consistent with the results of Kolawale et al. (2024), who identified the 
presence of key vitamins and minerals such as potassium, calcium, niacin, ascorbic acid, and 
riboflavin in Monodora myristica seeds. Similarly, Ekeanyanwu et al. (2015) demonstrated that 
essential oil derived from M. myristica exhibited antidepressant-like effects in a chronic 
unpredictable mild stress (CUMS) animal model, with notable improvements in behavioral 
parameters such as sucrose preference. In that study, a significant increase in sucrose 
preference was observed following weeks of dietary administration of African nutmeg, 
indicating a reversal of anhedonia, a core symptom of depression. 

However, despite these promising findings, the precise mechanisms underlying the 
antidepressant effects of Monodora myristica remain poorly understood. The specific roles of 
individual bioactive compounds and their interactions with neurotransmitter systems have 
not been clearly elucidated. Further research is needed to determine how the phytochemical 
constituents of M. myristica contribute to its therapeutic potential, beyond its nutritional 
value alone. The current study aims to build on previous work by providing more detailed 
insights into the antidepressant efficacy of ethanol seed extract of Monodora myristica, 
particularly in the context of its behavioral effects and possible biochemical mechanisms. 
 
CONCLUSION 
The study evaluated some indicators of depression in mice administered seed extract of 
Monodora myristica and the outcome revealed that ethanol seed extract of the seed of 
Monodora myristica demonstrated anti-depressant activity.  
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