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INTRODUCTION
Human Plasmodium falciparum malaria, 

is one of the world’s leading causes of 
death

Cerebral malaria (CM) is a fatal 
complication of P. falciparum infection., 
known to be associated with permanent 
disabilities and/or deaths, especially 
among children 
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INTRODUCTION
CM is associated with functional 

interplay between many molecular 
entities, including neurotransmitters and 
chaperones (Daniyan et al., 2022)

The biological and physiological links 
between CM, inflammation, and 
inflammasome, testifies to the 
complexity of its pathology
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INTRODUCTION
• Natural Products are gaining improved 

patronage, potential due to:
• Resistance to available and affordable drugs
• Worsening economic crisis
• Affordability and availability
• Renewed interest in the integration of 

traditional with orthodox medicine

• Bitter Honey is one of the focal point 
due to its inherent biological properties
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INTRODUCTION
Previous work from our teams on the 

medicinal properties of bitter honey has 
established the following:

• Botanical and bioactive markers, 
• Inhibitory effects on pancreatic alpha-amylase 

activity
• Anti-dyslipidaemia, cardio-protective, and 

ameliorative effects on hepatorenal damage in 
experimental diabetic rats. 

(Adeoye et al., 2022b, 2022a, 2022c, 2023)
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RESULTS AND 
DISCUSSION
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• BH – Bitter Honey 
Phytochemicals

• CM – Cerebral 
Malaria

• Ifs – 
Inflammasome

• Ifn – Inflammation
• II – Ifn-Ifs
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• NLRP3 was included 
as functional control

• Interactions are both 
functional and 
physical

• The PPI Interactions:
– 29 (p = 2.64 e-08)
– 38 with NLRP3 (p = 

1.05e-11)
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Therefore, it does appear that the presence of NLRP3 does not 
alter the target gene association in KEGG pathways. 



14

Biological Functions that show association with all the 
consensus genes and NLRP3
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Enrichment Analysis and hierarchical clustering
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Except for the replacement of Rheumatoid arthritis with COVID-19, the 

inclusion of NLRP3 did not significantly alter the KEGG enrichment
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Network Analysis with Cytoscape (CytoHubba plugin)

The consensus analysis of CytoHubba 
12 scoring functions:
– Identified 6 hub genes ranked (in 

parenthesis) as follows: 
• STAT3 (1), ITGB2 (2), FCGR1A (3), C5AR1 

(4), PTGS2 (5), and NOS2 (6) when analyzed 
without NLRP3, 

• STAT3 (1), PTGS2 (2), C5AR1 (3), FCGR1A 
(4), NLRP3 (5), ITGB2 (6), and NOS2 (7) 
when analyzed with NLRP3
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Identification of the most Promising BH Phytochemicals 

• The top 10 phytochemicals by docking, rescoring 
and consensus analysis. 
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Identification of the most Promising BH Phytochemicals 

They showed good ADMET properties
The top 3 (Ergosta-5,22-dien-3-ol, Friedelan-

3-one, and Alpha-Amyrin) revealed a high 
probability for:
– intestinal absorption, 
– CNS and BBB permeability, 
– very low potential for toxicity, and 
– shared similar structural backbones
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Identification of the most Promising BH Phytochemicals 
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CONCLUSION
The study has been able to:
 Identified some biologically relevant phytochemicals from 

Bitter Honeys

 Identified nine (9) BH-CM-II associated genes as 
potential targets of BH derived phytochemicals

 Identified three (3) promising phytochemicals for further 
exploration and validation

Predict that BH has potential to suppress inflammasome-
mediated cell death in cerebral malaria
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