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Introduction  
 

Acrylamide is a chemical compound formed during high-temperature 

cooking of carbohydrate-rich foods and is also present in tobacco 

products. It can be found in various foods and water, posing significant 

health risks, particularly neurological toxicity.1,2 Reports of 

neurotoxicity with AA associated with chronic exposure and impacts 

are reported on the central nervous system comprising brain and spinal 

cord tissue and peripheral nervous system.3 Therefore, oxidative stress 

and inflammation, and alteration of neuronal development and 

survival coupled with deranged cholinergic transmission are the causes 

that contribute to the neurotoxicity of AA.4,5  
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Previous studies, which explained the effects of AA exposure, have 

demonstrated raised intracellular oxidative signalling, and lower 

antioxidant enzymes. Besides, AA exposure also caused increased 

cytokine IL-1β and Tumor Necrosis Factor-Alpha (TNF-α).1 

Therefore, these oxido-inflammatory improvements, when coupled 

with the mechanism of AChE inhibition and cholinergic 

neurotransmission dysfunction, could be considered valid for the 

neurotoxicity of AA, which leads to the deterioration of cognitive 

function.6 

In contrast, Virgin coconut oil (VCO), a non-chemically refined 

coconut oil extracted from fresh coconut, has been claimed to possess 

various health benefits, mainly as an antioxidant and anti-

inflammatory.7 All these effects are associated with phenolic 

compounds, isoflavones, Medium-chain fatty acids, and flavonoids 

present in VCO.8 Studies have identified several molecular targets that 

could be involved in the neuromodulatory mechanism of natural 

products, including activation of Nuclear factor erythroid 2-related 

factor 2 (Nrf2) / Nuclear factor-kappa B (NF-κB), modulation of brain-

derived neurotrophic factor (BDNF) and acetylcholinesterase 

(AChE).9–11 These pathways are involved in the modulation of 

antioxidant responses, pro-inflammatory cytokine production, 

cholinergic neurotransmission, and neuronal survival. They, hence, 

may offer promising targets for neuromodulatory interventions against 

AA-induced cognitive impairment. Even though a few reports have 

investigated the antioxidant efficacies of various natural products in 
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counteracting the detrimental effects of AA neurotoxicity,12,13 the 

possibility of VCO as a neuroprotectant in this context has not been 

researched yet. As the demand for VCO increases and findings show 

that VCO can provide health benefits, examining its efficacy on AA-

induced neurotoxicity is both timely and necessary.14,15 Therefore, 

based on the roles of the aforementioned molecular targets and the 

plausible relevance of VCO in cognitive impairment induced by AA 

in male Wistar rats, the present investigation aimed to determine the 

neuromodulatory potential of VCO against AA-induced brain damage 

and the possible molecular mechanisms involved. 

 

Materials and Methods 
 

Drugs 
 

Acrylamide was purchased from (LobalChemie Pvt Ltd, Mumbai, 

India), while fresh and matured coconut were purchased from Ado-

Ekiti market, Ekiti, Nigeria, respectively.  
 

Animals 
 

Twenty (20) male Wistar (180 - 210 g) rats were purchased from the 

animal breeding centre, Ekiti State University, Ado Ekiti, Ekiti State, 

Nigeria. They were housed in groups of 5 per cage (45 x 34 x 18 cm) 

with access to standard rat chow and water ad libitum. The animals 

were allowed to acclimate for 14 days before the start of the 

experiment in a 12-hour light/dark cycle at room temperature. The 

Institutional Ethical Committee approved the use of Animals in this 

research with Ethical Number: EKSU/P100/2022/010/045. 
 

Preparation of Virgin Coconut Oil 
 

Fresh and mature coconut oil was used based on earlier protocols to 

obtain virgin coconut oil (VCO).7,14 Grated coconut pulp was manually 

pressed, fermented (48 hrs, 25 ℃ room temperature), centrifuged at 

3000 rpm for 15 minutes, and the isolated VCO band was collected. 

5% and 10% VCO-enriched diets were constituted by thoroughly 

mixing the freshly prepared VCO into the normal rat chow at 5 g and 

10 g per 95 g and 90 g of chow, respectively. 
 

Experimental Design 
 

Rats were randomly assigned to one of the four groups (n=5 per 

group):  

Group 1 (Control) administered a daily dose of vehicle 1 mL/kg of 

distilled water;  

Group 2 (AA) given oral acrylamide (10 mg/kg)1 

Group 3 (AA + 5 VCO) acrylamide (10 mg/kg) + 5% VCO diet16,17 

Group 4 (AA+10 VCO) acrylamide (10 mg/kg) + 10% VCO diet, for 

eight weeks16 

 

Behavioural Tests 
 

The animals were subjected to the Elevated Plus Maze test on day 56, 

followed by the Y-Maze test on day 57, with a 24-hour interval 

between the tests, to evade any lag from the previous test. Before the 

commencement of each test, the animals were acclimatised to the 

testing chamber for 20 to 30 minutes. Tests were carried out at low 

light (dark) conditions at the appropriate room temperature. More so, 

after each test session with a certain animal, the experimental chamber 

was cleaned with 70% ethanol and allowed to air dry before continuing 

to the next animal.7 

 

Elevated Plus Maze 
 

An elevated plus maze (EPM) made from dark-painted plywood was 

used to measure the rats’ anxiety levels. The height of the maze’s four 

(4) arms above the plane surface was 80 cm. There were two opposing 

closed arms (with a wall height of 50 cm) and two opposing open arms 

(45 x 10 cm). The animals were placed in the maze’s centre, facing an 

open arm, and allowed 5 minutes to explore the maze. A blind observer 

was tasked with counting how many times the animal entered the arms 

and how long it remained in the closed or open arms. It was determined 

that the rat entered when all four limbs had fully entered a specific arm, 

according to 7 

 

Percentage of time spent in open arm = 
𝑇𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒 𝑜𝑛 𝑜𝑝𝑒𝑛 𝑎𝑟𝑚

300
 𝑥 100 

 

Percentage entrance= 
𝑇𝑜𝑡𝑎𝑙 𝑜𝑝𝑒𝑛 𝑎𝑟𝑚𝑠 𝑒𝑛𝑡𝑟𝑖𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑛𝑡𝑟𝑖𝑒𝑠 𝑖𝑛𝑡𝑜 𝑏𝑜𝑡ℎ 𝑎𝑟𝑚𝑎
 𝑥100 

    

This formula covered the closed arms; 

 

The anxiety index (AI) was calculated as 

 
1−[(𝑡𝑖𝑚𝑒 𝑖𝑛 𝑜𝑝𝑒𝑛 𝑎𝑟𝑚𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 𝑡𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒)+(𝑜𝑝𝑒𝑛 𝑎𝑟𝑚 𝑒𝑛𝑡𝑟𝑖𝑒𝑠 𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 𝑡𝑜𝑡𝑎𝑙 𝑒𝑛𝑡𝑟𝑖𝑒𝑠)]

2
 

 

Y maze 
 

Short-term memory was assessed using the Y-Maze test on day 57 

utilising Y-Maze Test7, a three-arm, smooth plywood structure of 25 x 

10 x 75 cm, with arms spaced 120 degrees apart from one another. 

Each rat was initially positioned in the middle of the maze and given 

six (6) minutes to investigate the arms of the three (A, B, and C). The 

initial arms entry sequence was recorded with the help of a blind 

observer. The rats are usually expected to move to a relatively new arm 

rather than return to the arm already being explored. Any rat exhibiting 

a rate of greater spontaneous alternation (SAP) (visit pattern of arms 

A, B, and C sequentially without repetition) demonstrates a stronger 

short-term memory capacity. An arm entry was defined as all four 

animal limbs within a specific arm. The maze was cleaned using cotton 

wool soaked in a 20 % ethanol solution between tests to avoid 

olfactory cues before introducing the next rat.  

The percentage spontaneous alternation (% SAP) was determined as; 

   

 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆𝐴𝑃

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑟𝑚 𝑒𝑛𝑡𝑟𝑖𝑒𝑠−2
 𝑥 100 

 

Biochemical Analysis 
 

The rats were given intraperitoneal xylazine/ketamine (10/50 mg/kg) 

24 hours after the last day of treatment to induce anaesthesia.16 Blood 

samples were obtained from the retro-orbital sinus. The blood samples 

were kept in plain bottles and centrifuged for 15 minutes at 3000 

revolutions per minute. After that, they were placed in a freezer at 

20°C for biochemical analysis according to the manufacturer’s 

instructions. The rat brain was dissected and kept in appropriate 

solutions for histology and gene expression. 
 

Estimation of Superoxide Dismutase (SOD) 
 

The serum samples were homogenised in phosphate buffer (pH 7.8) 

and centrifuged to obtain a clear supernatant for spectrophotometric 

analysis, as previously reported.7 The absorbance of the supernatant 

was measured at 560 nm using a spectrophotometer. 
 

Estimation of Catalase (CAT) Activity 
 

The activity of the enzyme catalase was measured using a 

colourimetric assay. The absorbance of the yellow colour produced, 

corresponding to the amount of H2O2 broken down by catalase, was 

measured at 405 nm using a spectrophotometer, as previously 

documented.16 

 

Estimation of Malondialdehyde (MDA) 
 

According to 18, the amount of MDA in the serum samples was 

estimated using thiobarbituric acid reactive compounds. The 

absorbance of the coloured (red) pigment obtained from the 

spectrophotometric analysis was measured at 532 nm. 
 

Measurement of Interleukin 1β (IL-1β) 
 



                               Trop J Nat Prod Res, March 2025; 9(3): 1263 – 1269                  ISSN 2616-0684 (Print) 

                                                                                                                                                  ISSN 2616-0692 (Electronic)  
 

1265 

 © 2024 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License 

 

The rat serum sample was diluted 1:10 with the sample diluent 

provided in the Enzyme-Linked Immunosorbent Assay (ELISA) kit 

(Catalog No. E-EL-R0012). IL-1β was subsequently measured 

according to the earlier method.16 

 

Gas Chromatography Flame Ionisation Detector (GC-FID)  
 

Procedure 
 

The gas chromatography flame ionisation detector GC-FID is as 

described by and modified19; using a Hewlett Packard Gas 

Chromatograph with a flame ionisation detector and a Hewlett Packard 

7683 series injector, the gas chromatography-flame ionisation detector 

(GC-FID) procedure was performed. The GC utilised a fused silica  

capillary column-HP-5MS (30 x 0.25 mm) with a film thickness of 1.0 

m and helium gas (99.999%) as the carrier gas at a constant flow rate 

of 22 cm/s. One micron of virgin coconut oil was injected. The 

silylation of fatty acids and acylglycerols with Bis trimethylsilyl 

trifluoroacetamide (BSTFA) and Trimethylchlorosilane (TMCS) 

produces volatile and thermally stable silyl derivatives for analysis. 

Individual GC-FID internal standard solutions were prepared using n-

tetradecane dissolved in pyridine.  

 

 

Table 1. Primer sequence for RT-PCR 

 
The standard mixture stock solution of respective fatty acids was 

prepared at concentrations of 5, 5, 10, and 10 mg/mL, respectively, and 

diluted with a 5 mg/mL internal standard solution to generate a dilution 

series used as a standard curve. For GC-FID analysis, virgin coconut 

oil samples were separately dissolved in the internal standard solution 

and adjusted with pyridine to attain final concentrations of 10 and 100 

mg/mL. The silylation reaction was conducted at 70°C for 30 minutes 

with excess silylation reagent, BSTFA-TMCS (99:1). The silyl 

derivatives were analysed with a DB-5HT capillary column-equipped 

GC-FID. The method was validated regarding linearity, LOD, LOQ, 

precision, and accuracy. Six concentration levels of the standard 

mixture solutions were utilised to evaluate linearity.  
 

Gene Expression 
 

Tissue samples of the hippocampus were homogenised to get the 

hippocampal homogenate. Total RNA from the homogenate was 

isolated using an RNA isolation commercial kit as per the 

manufacturer’s protocol. Spectrophotometric and electrophoretic 

analyses of RNA were done using the NanoDrop spectrophotometer 

and agarose gel, respectively. Amplification of RNA was done using 

reverse transcription to obtain complementary DNA (cDNA) using 1 

μg of total RNA per sample and a commercial reverse transcription kit 

according to the manufacturer’s recommendations. Polymerase chain 

reaction (PCR) was performed to determine the expression of the 

target genes. The cDNA obtained during the reverse transcription step 

was used as a template for the PCR assays. Consequently, specific 

forward and reverse primer sets were used for the target genes of 

interest and the internal control gene, β- Actin.20 

 

Statistical Analysis 
 

The obtained data was analysed using Graph Pad Prism, Version 9.0. 

One-way analysis of variance (ANOVA) was utilised. The p-value was 

set at p<0.05 and adjusted for multiple comparisons using the 

Bonferroni correction. A typical snapshot of the samples that were 

taken and the gel image was produced with Image-J. The relative 

control expression of β-Actin or a particular gene is displayed in each 

bar graph. 
 

Results and Discussion 
 

This study aims to determine the neuromodulatory action of virgin 

coconut oil (VCO) against acrylamide (AA)-induced neurotoxicity. 

The present study affirms that VCO supplementation alleviated AA-

induced cognitive impairment, increased anxiety, oxidative stress, and 

neuro-inflammation, as well as upregulated the antioxidant defence 

system and cholinergic activity. The GC-FID result showed the 

presence of P-HydroxyBenzoic Acid, Alpha-Tocophenol, Gallic Acid, 

Caffeic Acid, Salicylic Acid, Syringic Acid Catechin, Epicatechin, 

Epigallocatechin, β-Sitosterol, Lauric Acid, Stigmasterol, Ergosterol, 

Myristic Acid, Ferulic Acid, Campesterol which are phytochemicals 

present in virgin coconut oil. Figure 1 shows that The AA group spent 

less time in the open arm (A) and more time in the closed arm (B) of 

the Y-maze and administration of 5% VCO and 10% VCO abated 

acrylamide-induced anxiety. As demonstrated in A and B, anxiety 

successfully decreased in VCO-treated groups but more significantly 

in the AA + 5% VCO group.  

The pattern was consistent for both the open and closed arm entrances 

(C & D). In E, compared to the control group, the AA group’s anxiety 

index was significantly higher. This study also provided evidence that 

any modulations in the rat’s behaviour elicited with AA could be 

categorised as anxiogenic-like, as depicted by the elevated plus-maze 

test.21 It was noted that the extent of the influence of VCO on cognitive 

deficit and anxiety is not dose-related since AA + 5% VCO proved to 

yield better results than AA + 10% VCO. In Figure 2, the AA group 

exhibited a significant decrease in their performance on the 

spontaneous alternation tests (A and B) compared to the control group, 

indicating impaired short-term memory. However, the treatment 

significantly reversed the observed decline in spontaneous alternation 

performance. The results demonstrated that AA exposure caused a 

notable detrimental effect on spatial memory performance. This aligns 

with previous studies showing that AA negatively affects learning and 

memory.22 This study demonstrated that AA + 5% and AA + 10% 

VCO supplementation could reverse this cognitive impairment. Our 

study’s observed cognitive enhancement effects of virgin coconut oil 

(VCO) corroborate previous research findings.22,23 The AA group had 

significantly lower levels of superoxide dismutase (SOD) compared to 

the control group, as shown in Figure 3A. However, the 5% VCO 

treatment group exhibited a significant increase in SOD levels. 

Similarly, the catalase levels were considerably lower in the AA group 

compared to the control group, as depicted in Figure 3B. Figure 3C 

demonstrates that the 10% VCO treatment group significantly reduced 

the elevated malondialdehyde (MDA) levels observed in the AA 

group. As illustrated in Figure 3D, Nrf2 gene expression was 

significantly downregulated in the AA group compared to the control 

group. Conversely, Nrf2 expression was significantly upregulated in 

the AA + 5% VCO and AA + 10% VCO treatment groups.  

One key finding was increased nuclear factor erythroid 2-related factor 

2 (NRF- 2) in all VCO-treated groups. Since Nrf2 is responsible for 

modulating the antioxidant system in vivo24, this upregulation may be 

behind the neuroprotective effect. This observation agrees with the 

previous findings that have highlighted the role of Nrf2 in mitigating 

oxidative stress disorders.25 In line with this, this study showed that 

AA exposure significantly reduced the antioxidant enzymes in tandem 

with earlier studies 26, while VCO supplementation increased the 

activities of SOD and CAT, which supported the previous studies 27.  

revealing the antioxidant effects of VCO. The groups that received 

VCO also had reduced MDA levels, indicating a low lipid 

Genes Forward Primer Reverse Primer 

Nrf2 GTCAGCTACTCCCAGGTTGC  CAGGGCAAGCGACTGAAATG 

NF-Κb CCACTGTCAACAGCAGATGG  TTCTTCTCACTGGAGGCACC 

BDNF GTCAGATTTTGGAGCGGAGC CTCACCTGGTGGAACCGGA 

AChE ACGTGAGCCTGAACCTGAAG  CTCGTCCAGCGTGTCTGTG 

ACTIN CACCCGCCACCAGTTCG  CCCACGATGGAGGGGAAGA 
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peroxidation level. This decrease, alongside the increase in the 

activities of antioxidant enzymes, confers an antioxidant effect on 

VCO.8 Taken together, these results support the antioxidative activity  

 

 
Figure 1. Virgin Coconut Oil abates acrylamide-induced anxiety-like 

behaviour in rats. 

Data expressed are mean ± SEM, n = 5. Data were analysed by one-

way ANOVA followed by Tukey’s multiple post hoc test. p < 0.05. 

AA- Acrylamide, VCO- Virgin Coconut Oil. 

 

of VCO as a neuromodulatory agent against AA-induced oxidative 

stress.7 In Figure 4A, the VCO treatment groups (5% and 10%) 

exhibited a significant decrease in the elevated IL-1β levels observed 

in the AA group. As shown in Figure 4B, the NF-κB gene was 

significantly upregulated in the AA group. This upregulation was 

reversed and downregulated in the VCO treatment groups, with the 

10% VCO treatment group showing peak reduction in the NF-κB 

expression. In the context of the present study, the relations between 

oxidative stress and inflammation are clearly expressed regarding the 

results. Our study showed that AA promoted inflammation because IL-

1β level and NF-κB expression were upregulated. This concurs with 

earlier works identifying that AA increases the production of 

inflammatory mediators.28 By reducing these inflammatory markers, it 

can be asserted that VCO supplementation possesses anti-

inflammatory properties attributable to VCO’s polyphenol 

compounds, which are known to be anti-inflammatory.29  Taken 

together, VCO reduces the AA-induced oxidative stress, which is 

expressed by upregulating the activity of Nrf2, SOD, and CAT, as well 

as by decreasing the MDA level, while on the other hand potently 

inhibiting the inflammatory cascades by downregulating NF-κB and 

significantly reducing its downstream IL-1β. It is very plausible that 

these two activities of VCO, which suppress oxidative stress and 

inflammation, could be crucial underpinning mechanisms for its 

neuroprotective properties.30 

 

 

Figure 2. Dose-dependent modulatory effect of VCO on Acrylamide-

induced memory impairment. 

Data expressed are mean ± SEM, n = 5. Data were analysed by one-

way ANOVA followed by Tukey’s multiple post hoc test. p < 0.05. 

AA (Acrylamide), VCO (Virgin Coconut Oil), SAP (Spontaneous 

Alternation Performance). 
 

 
Figure 3. Virgin coconut oil mitigates acrylamide-induced oxidative 

stress. 

The figure presents quantified band values from each sample, 

expressed as mean±SEM (n=5) for all four groups. The gel image 

represents pooled samples, while bar graphs show control-normalised 

relative expression (Nrf-2 to β-actin ratio).AA (Acrylamide), VCO 

(Virgin Coconut Oil), SOD (Superoxide dismutase), and MDA 

(Malondialdehyde).  

 
 

 
Figure 4. Virgin coconut oil reverses acrylamide-induced 

inflammation in rats 

The figure presents quantified band intensities for NF-κB across all 

groups, normalised to β-actin expression, and expressed as mean ± 

SEM (n=5). The accompanying gel image provides a visual 

representation of the pooled samples, highlighting the differences in 

NF-κB expression among the experimental groups. AA 

(Acrylamide), VCO (Virgin Coconut Oil), IL-1β (Interleukin 1-beta), 

NF-κB (Nuclear Factor Kappa B). 
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Figure 5 shows the dentate gyrus’s form and cell distribution depicted 

in the hippocampal histoarchitecture. The dentate gyrus’s normal 

architecture was shown in the control group. The distribution of 

dentate gyrus (DG) cells was sparse in the AA group, and there was a 

decrease in DG cells when compared to the control group. Comparing 

the AA + 5% VCO group to the AA group, there was a considerable 

increase in the number of DG cells with a minor loss of DG cells. 

When compared to the AA group, AA + 10% VCO exhibits a normal 

DG cell and a considerable increase in DG cell count. Our histological 

examinations corroborated the behavioural and biochemical 

assessments. Acrylamide administration reduced the number of cells 

in the dentate gyrus, indicative of impaired neurogenesis.31 This 

structural change aligns with the observed cognitive deficits and 

decreased BDNF levels. At the same time, VCO supplementation 

demonstrated the potential to mitigate these detrimental effects of 

acrylamide. VCO’s modulatory action may be multifaceted, 

encompassing its antioxidant and anti-inflammatory activities, 

enhancement of BDNF levels, and cholinergic function.32 The 

antioxidant compounds in VCO, such as polyphenols and tocotrienols, 

may help neutralise oxidative stress and create a neuromodulatory 

environment.33 Additionally, the medium-chain fatty acids in VCO 

could reduce inflammation and support neuronal membrane 

integrity.34   

 

 
Figure 5. Virgin Coconut Oil increased the DG cells in the rat brain 

H&E-stained, (Mag. x800). (VCO: virgin coconut oil; DG: dentate 

gyrus; G: granular layer; P: pyramidal layer; M: molecular layer; 

CON: control). 

  

Acetylcholinesterase (AChE) is the enzyme that degrades 

acetylcholine and, not surprisingly, is linked with cognition.35 

Acetylcholine is a neurotransmitter that regulates learning, memory, 

and cognition.36 In Figure 6, the AA group showed significantly higher 

AChE gene expression than the control group. VCO exerted a dose-

dependent reversal in AchE expression in the AA group. Peak 

reduction in AChE gene expression was observed in the 5% VCO 

treatment group compared to the 10 % VCO group. The AA group 

displayed a significantly lower BDNF gene expression than the control 

group. The VCO treatment groups, especially the 5% dose, effectively 

restored the BDNF gene expression to normal levels. It may be 

postulated that by increasing AChE activity, the concentration of ACh 

available for synaptic transmission at the level of nerve terminals is 

decreased and ultimately negatively influence cognitive performance. 

The findings of the present work elucidated that the acrylamide-treated 

group showed a highly significant upregulation of the AChE gene. 

However, VCO supplementation exhibited a dose-dependent effect, 

reducing the activity of AChE acrylamide-treated animals. This 

change in cholinergic function may underlie the cognitive-enhancing 

effect of  VCO.37 

Furthermore, the active components of VCO could explain the 

observed AChE-lowering effect of VCO. For instance, the Medium-

Chain Fatty Acids (MCFAs) present in VCO, especially lauric acid, 

have been determined to have neuromodulatory effects.38 These 

MCFAs may interact with cellular membranes and proteins, impacting 

the enzyme’s activities, such as AChE.39 In addition, other 

polyphenolic compounds found in VCO include caffeic acid and 

ferulic acid, which possess acetylcholinesterase inhibitory effects.8 

VCO is known to possess antioxidant properties, mainly because of its 

tocopherols and tocotrienols (vitamin E) contents,40 which have the 

potential to directly affect AChE activity, as changes in the enzyme’s 

function could be caused by oxidative stress. The multiple ways of 

VCO in regulating AChE may imply that the bioactive constituents of 

this product exert synergistic actions in cognitive improvement.33 

BDNF plays a crucial role in neuronal survival, growth, and synaptic 

plasticity, and its depletion could profoundly affect cognitive 

function.41,42 Our study showed a significant reduction in brain-derived 

neurotrophic factor (BDNF) levels in acrylamide-treated rats. This 

decrease may be attributed to elevated levels of pro-inflammatory 

proteins induced by acrylamide exposure. Notably, supplementation 

with 5% virgin coconut oil (VCO) led to a significant upregulation of 

the BDNF gene.43 This finding suggests that VCO’s cognitive-

enhancing properties may be partly mediated through its ability to 

restore BDNF levels.44 The mechanism behind this effect could 

involve VCO’s anti-inflammatory properties due to the presence of 

lauric acid, which is said to possess anti-inflammatory and antioxidant 

activity, which may create a more favourable environment for BDNF 

production and signaling.44,45 The increased BDNF levels with VCO 

supplementation may promote neurogenesis and synaptic plasticity, 

potentially explaining the improved cell count in the dentate gyrus.43 

Furthermore, VCO’s ability to modulate cholinergic function, as 

evidenced by its effects on acetylcholinesterase activity, may work 

synergistically with BDNF enhancement to enhance cognitive 

processes.46 

 

 
Figure 6. Virgin coconut oil reverses acrylamide-induced impaired 

acetylcholinesterase activity. 

The accompanying gel image visually represents the pooled samples, 

highlighting the differences in NF-κB expression among the 

experimental groups. AA (Acrylamide), VCO (Virgin Coconut Oil), 

BDNF (Brain-derived Neurotrophic Factor), AChE 

(Acetylcholinesterase). 
 
 

Conclusion 
 

Collectively, these findings highlight the neuromodulatory potential of 

VCO against acrylamide-induced neurotoxicity. It suggests that a 

complex interplay of mechanisms involving antioxidant defence, anti-

inflammatory action, neurotrophic support, and neurotransmitter 

modulation may be involved in this neuromodulatory effect. In 

conclusion, this study has revealed that VCO supplementation may 

have a neuroprotective effect against AA-induced neurotoxicity by 

upregulating NrF2, downregulation of NFKB, and modulation of 

BDNF and AchE. 
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