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Abstract 

 
Mercury (Hg) is a highly toxic environmental heavy metal known to induce severe neurotoxic effects, 
particularly impairing motor coordination and neurological function. In Nigeria, mercury exposure 
from artisanal gold mining has raised significant health concerns. This study investigated the 
neuroprotective potential of ethanol extract of Pleurotus ostreatus (oyster mushroom) against Hg-
induced neurotoxicity in adult Wistar rats. Forty-two adult Wistar rats were randomly assigned to six 
groups (n = 7). Group A served as control, while Group B received 4 mg/kg HgCl₂. Groups C and D 
received HgCl₂ plus 250 mg/kg and 500 mg/kg of P. ostreatus extract, respectively. Groups E and F 
received only P. ostreatus at 250 mg/kg and 500 mg/kg respectively. Treatments were administered 
orally for 28 days. Neurobehavioral assessments were performed using the Open Field Test (OFT), 
String Test, Step Test, and Movement Initiation Test. Phytochemical screening of the extract was also 
conducted using standard protocols. Phytochemical analysis revealed the presence of glycosides, 
phenols, terpenoids, alkaloids, flavonoids, and tannins. Rats exposed to HgCl₂ showed significant (p < 
0.05) neurobehavioral impairments, including reduced latency to grip loss, rearing activity, 
ambulation, and central square entry, alongside increased initiation time, grooming, immobility, 
thigmotaxis, sniffing, and crossing behaviors. Co-treatment with P. ostreatus extracts significantly (p 
< 0.05) reversed these changes, improving motor coordination, exploratory behavior, and 
neuromuscular strength in a dose-dependent manner. Pleurotus ostreatus extract exhibited significant 
protective effects against HgCl₂-induced neurotoxicity in rats, likely due to its antioxidant and 
neuroprotective phytoconstituents. These findings support the therapeutic potential of P. ostreatus as 
a natural intervention for mercury-induced neurological disorders. 

Keywords: Locomotion, Mercury Chloride, Neurobehaviour, Neurotoxicity, Pleurotus 
ostreatus. 

 
INTRODUCTION 
Mercury (Hg), a highly toxic and widespread environmental heavy metal, has been associated 
with serious health complications, particularly affecting the nervous system (Balali-Mood et 
al., 2021; Zafar et al., 2024). The primary source of mercury exposure is through industrial 
emissions and occupational hazards; however, humans are also exposed through the 
consumption of contaminated seafood, dental amalgams, fluorescent light bulbs, and various 
industrial products (Basu, 2023; Zafar et al., 2024). Mercury toxicity affects nearly all body 
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tissues and organ systems, with pronounced neurotoxic effects due to its high affinity for 
thiol-containing molecules and its ability to cross the blood-brain barrier.  
 
Neurological impairments resulting from mercury accumulation include cognitive deficits, 
motor dysfunction, and in severe cases, death (Chamoli and Karn, 2024). In Nigeria, 
significant mercury exposure has been reported in communities engaged in artisanal and 
small-scale gold mining, particularly in states such as Kebbi and Zamfara (Anene et al., 2024). 
In these regions, the use of mercury to extract gold has led to widespread environmental 
contamination and human exposure, with children and women—especially those involved in 
ore processing—at the highest risk. Acute and chronic health effects, including tremors, 
memory loss, cognitive delays, and kidney damage, have been documented, with some cases 
resulting in death due to inhalation of mercury vapor and direct contact with mercury-
contaminated materials (Chamoli and Karn, 2024). Among various brain regions, the 
cerebellum is particularly susceptible to mercury-induced damage, manifesting in impaired 
coordination and motor function (Chamoli et al., 2024). 
 
Mechanisms underlying mercury-induced neurotoxicity include oxidative stress, 
mitochondrial dysfunction, and apoptosis (Kang et al., 2021; Ganguly et al., 2022) these have 
been widely implicated in the pathophysiology of neurodegenerative conditions. 
Consequently, the search for natural therapeutic agents with antioxidant properties has 
gained significant traction in recent research. Natural medicinal fungi are increasingly 
recognized as rich sources of antioxidants and bioactive compounds; over two-thirds of 
known medicinal fungi possess therapeutic value (Oke et al., 2022; Dutta et al., 2022). Among 
these, Pleurotus ostreatus (oyster mushroom) has garnered significant interest due to its 
nutritional and pharmacological properties. Pleurotus ostreatus, a widely cultivated edible 
mushroom, is noted for its rich content of proteins, vitamins, minerals, and diverse bioactive 
molecules (Raman et al., 2021; Sen et al., 2021; Lesa et al., 2022). Studies have reported that 
Pleurotus ostreatus exhibits several pharmacological activities such as antioxidant, anti-
inflammatory, antimicrobial, immunomodulatory, and neuroprotective effects (Sharma et al., 
2021; Lesa et al., 2022).  
 
Given the pharmacological potential of Pleurotus ostreatus, there is a paucity of literature 
evidence demonstrating their protective activity against Hg-induced toxicity. Accordingly, 
this present study sought to examine the protective activity of ethanol Pleurotus ostreatus 
extract against Hg-induced neurotoxicity in adult Wistar rats. 
 
MATERIALS AND METHODS 
Extraction of the ethanol Extract of P. ostreatus: Fresh P. ostreatus were obtained from the 
African Centre for Mushroom Research and Technology Innovations (ACMRTI), University 
of Benin. The fresh P. ostreatus were cleaned in running water thoroughly to remove any dirt 
and contaminants. The mushrooms were then air-dried in a clean environment. Once dried, 
the mushrooms were ground into a fine powder using a blender. 100 grams were then 
measured for extraction. The mushroom powder was put into a clean glass container after 
which ethanol was added ensuring the powder was completely submerged. The container 
was then sealed and then allowed to sit at room temperature for 72 hours with periodical 
stirring. The mixture was then filtered using a cheesecloth to remove the solid mushroom 
residues. The clear ethanol extract was then collected in a separate container. The solvent was 
then concentrated by evaporating the ethanol extract at a low temperature using a water bath. 
Once the solvent was removed, the concentrated extract was stored in a glass container and 
refrigerated until use. 
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Preliminary phytochemical Screening:  
Phytochemical screenings were performed using standard procedures (Trease and Evans, 
1983; Sofowora, 1993). Glycosides, saponins, phenols, eugenols, terpenoids, steroids, 
alkaloids, flavonoids, tannins and reducing sugar 
were screened for their presence in the plant material. 
 

Experimental Animals:  
The animals for this study were obtained and kept at the Animal House, Department of 
Anatomy, School of Basic Medical Sciences, University of Benin. The Wistar rats were kept in 
polypropylene cages at normal room temperature. The animals were fed with Grower Mash 
and had free access to water throughout the entire study period. The animals were 
acclimatized for two (2) weeks before commencement of administration. The animals were 
weighed weekly before commencement and throughout the duration of the experiment using 
a digital weighing scale calibrated in grams and recorded to the nearest whole number. 
Protocols for this experiment were in accordance with the guide for the care and use of 
laboratory animals. 
 

Research Design:  
Following acclimatization, forty-two (42) adult Wistar rats were used for this study. The 
animals were assigned into six groups (A-F) of six animals each. Group A served as Control; 
Group B was given 4mg/Kg body wt. HgCl2; Group C was given 4mg/Kg body wt. HgCl2 + 
250mg/Kg body wt. P. ostreatus; Group D was given 4mg/Kg body wt. HgCl2 + 500mg/Kg 
body wt. P. ostreatus; Group E was given 250mg/Kg body wt. P. ostreatus; Group F was given 
500mg/Kg body wt. P. ostreatus. All administrations lasted for twenty-eight (28) days and was 
done orally. 
 

Neurobehavioural Assessment:  
Twenty-four (24) hours after the last administration, neurobehavioral activities were 
evaluated using open field, string and movement initiation tests. Open field test to assess 
locomotor activity and exploratory behaviour was performed as previously described by 
Enogieru and Inneh (2022). String Test to evaluate grip strength, was performed as previously 
described by Enogieru and Idemudia, (2024). Movement initiation test to evaluate motor 
functions, was performed as previously described by Ijomone et al. (2014). Step test to assess 
postural stability, was carried out as previously described by Enogieru and Idemudia, (2024). 
 

RESULTS AND DISCUSSION 
Phytochemical screening: Table 1 showed the qualitative phytochemical constituents in 
Pleurotus ostreatus. Results showed the presence of glycosides, phenols, terpenoids, alkaloids 
flavonoids, and tannins. However, saponins, eugenols, steroids and reducing sugar were 
absent. 

Table 1: Qualitative phytochemical analysis of Pleurotus ostreatus 
PHYTOCHEMICALS RESULT 

Glycosides + 
Saponins - 
Phenols + 
Eugenols - 
Terpenoids + 
Steroids - 
Alkaloids + 
Flavonoids + 
Tannins + 
Reducing Sugar - 

Key: + Present; ─ Absent 
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Pleurotus ostreatus is a widely cultivated edible mushroom recognized for its nutritional and 
medicinal properties, which are largely attributed to its diverse bioactive compounds. 
Findings from this study revealed the presence of key phytochemical constituents, including 
glycosides, phenols, terpenoids, alkaloids, flavonoids, and tannins in the fruiting body of P. 
ostreatus. However, saponins, eugenols, steroids, and reducing sugars were not detected in 
the sample analysed, as shown in Table 1.  

The presence of these bioactive constituents suggests that P. ostreatus possesses significant 
therapeutic potential. For instance, phenols and flavonoids are known for their strong 
antioxidant, anti-inflammatory, and antimicrobial properties (Chagas et al., 2022; Mokhtar et 
al., 2022). The presence of alkaloids, which are compounds of pharmacological relevance, 
supports the potential of P. ostreatus as a therapeutic agent (Ogidi et al., 2020; Effiong et al., 
2024). Likewise, tannins and terpenoids contribute to the mushroom's antioxidant capacity 
and its role in combating oxidative stress, consistent with the findings of Ogidi et al. (2020) 
and Effiong et al. (2024). Interestingly, glycosides were also detected, which are known to 
exhibit a wide range of biological activities including anti-inflammatory effects (Yang and He, 
2022). The absence of saponins, steroids, and reducing sugars may reflect species-specific 
phytochemical composition or variations due to cultivation conditions.  
 
Effect of Treatment on Neurobehavioral Activity:  
Findings from the String test evaluation are presented in Table 2. A significant decrease (p< 
0.05) was observed in latency to grip loss and limb Impairment Score in rats treated with 
HgCl2-only when compared to control. However, there was a significant increase in HgCl2+P. 
ostreatus groups compared to HgCl2. In the Movement Initiation Test (Table 2), there was a 
significant increase (p<0.05) in initiation time in HgCl2-only group when compared to control. 
However, a significant decrease (p<0.05) was observed in the initiation time in the HgCl2+P. 
ostreatus groups compared to HgCl2. Findings from the OFT evaluation are presented in Table 
2. A significant decrease (p< 0.05) was observed in rearing activity, ambulation and central 
square entry in rats treated with HgCl2 only when compared to control. However, a significant 
increase (p< 0.05) was observed in the HgCl2+P. ostreatus groups when compared to HgCl2. 
Also, a significant increase (p< 0.05) was observed in rats treated with HgCl2 when compared 
to control for grooming, immobility, thigmotaxis, sniffing and crossing. However, a 
significant decrease (p< 0.05) was observed in HgCl2+P. ostreatus groups when compared to 
HgCl2.  
 
Table 2: Neurobehavioural assessment (String test, movement initiation test and Open 
field test) of control and treatment groups after 28 days.  

 Control HgCl2 
HgCl2 + 
250mg/kg  
P. ostreatus 

HgCl2 + 
500mg/kg  
P. ostreatus 

250mg/kg  
P. ostreatus 

500mg/kg  
P. ostreatus 

P 
value 

String Test        
Latency to Grip Loss 167.86±5.27 56.00±31.19* 146.75±10.54# 162.00±11.32# 151.17±13.75 162.13 ±8.69 0.001 
Limb Impair. Score 2.71 ±0.18 1.60 ±0.25* 2.63 ±0.18# 2.75 ±0.25# 2.67 ±0.21 2.50 ±0.19 0.010 
Movement 
Initiation 

1.46 ±0.46 3.84 ±0.68* 1.41 ±0.26# 1.03 ±0.08# 1.24 ±0.29 2.08 ±0.82 0.030 

Open Field Test        
Rearing 10.00 ±0.98 4.00 ±1.31* 8.50 ±0.94# 9.00 ±0.71# 9.50 ±0.96 9.50 ±1.18 0.011 
Grooming 3.43 ±0.11 13.40 ±1.63* 3.38 ±0.91# 2.50 ±0.65# 4.50 ±1.02 3.13 ±1.19 0.001 
Ambulation 245.29±11.58 174.00±22.44* 233.63 ±8.02# 256.0 ±20.26# 241.17 ±19.14 238.00 ±20.41 0.047 
Immobility 55.86 ±10.11 126.00±22.44* 66.38 ±8.02# 44.00 ±20.26# 58.50 ±19.02 62.00 ±20.41 0.046 
Thigmotaxis 21.57 ±2.42 35.20 ±2.46* 26.13 ±3.37 20.25 ±3.17# 20.67 ±3.29 21.63 ±1.78 0.014 
Sniffing 6.86 ±0.63 25.20 ±4.62* 14.00 ±1.94# 13.00 ±5.05 8.167 ±2.09 11.25 ±1.45 0.001 
Central Square Entry 4.43 ±0.95 1.00 ±0.45* 1.88 ±0.58 2.75 ±0.63# 2.33 ±0.80 2.88±0.58 0.046 
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Crossing 61.29 ±8.11 45.60 ±3.01* 66.25 ±5.17# 60.50 ±4.84 64.50 ±4.94 73.38 ±3.31 0.040 

Values given as Mean ±SEM. * p< 0.05 compared with the control group; # p< 0.05 compared with the HgCl2-only 
group. 

 
The cerebellum and associated neural circuits play an integral role in regulating motor 
coordination, balance, and voluntary movement. Consequently, cerebellar dysfunction or 
neurotoxicity often manifests as motor abnormalities, which can be detected through 
standardized neurobehavioral assessments such as the Open Field Test (OFT), String Test, 
and Movement Initiation Test (Enogieru and Omoruyi, 2022). 
 
Findings from this study demonstrated that administration of HgCl₂ resulted in significant 
neurobehavioral deficits. In the String Test, rats exposed to HgCl₂-only exhibited a significant 
decrease in both latency-to-grip-loss and limb impairment score, suggesting compromised 
neuromuscular strength and impaired motor coordination (Enogieru and Idemudia, 2025; 
Ekweaga et al., 2025). These changes are indicative of heavy metal-induced damage to motor 
pathways and are consistent with earlier reports linking mercury exposure to motor neuron 
degeneration (Labunskiy et al., 2021). However, co-treatment with P. ostreatus markedly 
improved performance in the String Test, with significant increases in latency to grip loss and 
limb impairment score relative to the HgCl₂-only group. This suggests that P. ostreatus may 
exert neuroprotective effects, possibly by mitigating oxidative damage and preserving 
neuromuscular function. Similarly, in the Movement Initiation Test, a significant increase in 
initiation time was recorded in the HgCl₂-only group compared to control, indicative of 
impaired motor planning and delayed response to stimuli (Ekwaega et al., 2025). Pre-
treatment with P. ostreatus significantly reduced this initiation time, pointing to enhanced 
motor readiness and improved central motor processing, likely due to the therapeutic 
influence of the mushroom’s bioactive compounds. 
 
In the Open Field Test (OFT), HgCl₂-treated rats displayed significant reductions in rearing 
activity, ambulation, and central square entry, consistent with mercury-induced suppression 
of exploratory behavior and motor coordination (Orheruata and Tobalu, 2025; Ekwaega et al., 
2025). Conversely, P. ostreatus co-administration significantly restored these parameters, 
indicating recovery in locomotor and exploratory function. Additionally, rats in the HgCl₂-
only group showed elevated grooming, immobility, thigmotaxis, sniffing, and crossing, 
behaviors often associated with anxiety, motor planning deficits, and sensorimotor 
dysfunction (Enogieru and Idemudia, 2025). The significant decrease in these behaviors 
following P. ostreatus treatment further supports its neuromodulatory and potential anxiolytic 
role. These observations align with previous research suggesting mushrooms possess 
antioxidant, and anti-inflammatory properties that can modulate neuronal health and 
behavior (Liuzzi et al., 2023; Amirullah et al., 2024). 

CONCLUSION 
Findings from this study underscored the detrimental effects of HgCl₂ on motor performance 
and behavioral responses, while highlighting the therapeutic efficacy of Pleurotus ostreatus in 
ameliorating neurotoxic symptoms. 
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