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Abstract: Investigations are currently in progress to assess the potential of elevated FABP3 levels as biomarkers 

for assessing cardiac and cerebral injury post-stroke. Ongoing research endeavors are concentrated on 

elucidating the specific mechanisms by which FABPs, particularly FABP3, contribute to the complex processes 

involved in ischemic stroke. This study employs molecular docking techniques within a Virtual Screening 

framework to examine the interaction between various natural substances and the active site of human heart 

fatty acid-binding protein (PDB Code 4TKH). Utilizing Pyrx and Autodock Vina, the research aims to pinpoint 

compounds demonstrating robust binding interactions, characterized by high binding energy scores (kcal/mol) 

and the formation of multiple chemical bonds. The anticipated outcomes have the potential to yield valuable 

insights into the molecular interactions influencing human heart fatty acid-binding protein, suggesting possible 

implications for therapeutic interventions using these natural substances. From the docking and predicted 

toxicity results, Resistomycin has demonstrated superior characteristics compared to Morusin. 
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1. Introduction  

Cerebrovascular accidents, commonly known as strokes, are prevalent across diverse patient 

populations and carry a significant risk of morbidity and mortality. These occurrences can be 

categorized as ischemic, hemorrhagic, or subarachnoid in nature.Thrombosis involves an obstructive 

process that hinders blood flow to certain regions of the brain. Risk factors for thrombosis encompass 

atherosclerotic disease, vasculitis, and arterial dissection [2–4].  

This work centers on Fatty Acid-Binding Proteins (FABPs), a protein family critically involved 

in the transport and intracellular trafficking of fatty acids. FABPs exhibit tissue-specific expression 

patterns, with distinct types found in various organs, including the heart. In the context of the heart, 

Fatty Acid-Binding Protein, heart (FABP3), also known as cardiac FABP, is a specific type of FABP 

that is predominantly found in cardiac muscle tissue. FABP3 is involved in the uptake and utilization 

of fatty acids by the heart for energy production. It facilitates the transport of fatty acids from the cell 

membrane to the mitochondria, where they undergo beta-oxidation to generate ATP, the energy 

currency of the cell[5–7]. 

The expression of FABP3 in the heart reflects its importance in the myocardial energy 

metabolism. Changes in FABP3 levels have been associated with various cardiovascular conditions, 

and it is considered a biomarker for myocardial injury.  

Ischemic stroke is associated with Fatty Acid-Binding Proteins (FABPs), particularly FABP3, 

known as heart-type FABP. FABPs are crucial for transporting and utilizing fatty acids, impacting 

the energy metabolism in tissues like the heart and brain. In ischemic stroke, disrupted fatty acid 

metabolism and inflammation are implicated. FABP3, expressed in cardiac and brain tissues, is under 

investigation for its potential role in ischemic conditions. Elevated FABP3 levels are suggested to 

correlate with cardiac and cerebral injury, potentially serving as a biomarker for assessing damage 

post-stroke. Ongoing research aims to uncover the specific mechanisms through which FABPs, 

especially FABP3, contribute to the complex processes of ischemic stroke[8–11]. 
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This computational study utilizes molecular docking techniques [12] within a Virtual Screening 

framework, employing the Pyrx program [13] with Autodock Vina as the algorithm [14]. The primary 

objective is to investigate the interaction of diverse natural substances with the active site of the 

human heart fatty acid-binding protein (PDB Code 4TKH). The study seeks to identify compounds 

that exhibit robust binding interactions, as evidenced by high binding energy scores (kcal/mol) and 

the formation of multiple chemical bonds. The findings of this investigation hold potential 

implications for understanding the molecular interactions influencing the human heart fatty acid-

binding protein and may contribute to the exploration of these natural substances as candidates for 

therapeutic interventions. 

2. Material and Methods 

-Human heart fatty acid-binding protein (PDB Code 4TKH) : Binding site center (ångström)  X( 

-8.3613714488), Y ( -21.5508188314) Z( 2.71964137179); size_X = 19.0939691723; size_Y = 19.0939691723; 

size_Z = 19.0939691723. 

3. Results and Discussion 

Ischemic strokes, resulting from disruptions in blood flow to the brain, are a prevalent and 

significant health concern associated with elevated morbidity and mortality. These strokes are 

primarily linked to thrombotic or embolic events, where blood clots obstruct cerebral arteries or 

travel from other parts of the circulatory system to impede blood vessels in the brain. Risk factors 

contributing to ischemic strokes include atherosclerotic disease, vasculitis, and arterial dissection[1–

4].   

Investigations are underway to explore elevated FABP3 levels as potential biomarkers for 

evaluating cardiac and cerebral injury following a stroke. Current research endeavors are focused on 

uncovering the specific mechanisms through which FABPs, particularly FABP3, contribute to the 

intricate processes of ischemic stroke. 

This study employs molecular docking techniques [12] within a Virtual Screening framework to 

analyze the interaction between various natural substances and the active site of human heart fatty 

acid-binding protein (PDB Code 4TKH). Utilizing Pyrx [13] and Autodock Vina [14], the research 

aims to identify compounds that demonstrate robust binding interactions, characterized by high 

binding energy scores (kcal/mol) and the formation of multiple chemical bonds. The outcomes have 

the potential to provide valuable insights into the molecular interactions influencing human heart 

fatty acid-binding protein, suggesting possible implications for therapeutic interventions using these 

natural substances. Based on the docking results, Morusin demonstrated a binding energy of -9.8 

kcal/mol, while Resistomycin exhibited an even higher binding energy of -10.7 kcal/mol. These 

findings suggest that Morusin and Resistomycin have shown excellent binding affinities to the active 

site of the human heart fatty acid-binding protein (PDB Code 4TKH) compared to other natural 

compounds analyzed in this study. The considerable negative binding energies imply strong 

interactions between these compounds and the target protein, indicating their potential as promising 

candidates for further investigation and development in the context of therapeutic applications.  
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Figure 1. displays  of  human heart fatty acid-binding protein complexed with crystal myristic acid  

within the Ligand Binding Site.  On the left side, 2D diagrams illustrate the residue interactions 

between the protein and crystal myristic acid. Meanwhile, the right side exhibits the Ligand Binding 

Site of the protein, highlighting the specific location of crystal myristic acid. 

 

Figure 2. displays  of  human heart fatty acid-binding protein complexed with  docked  myristic 

acid  within the Ligand Binding Site.  On the left side, 2D diagrams illustrate the residue interactions 

between the protein and docked myristic acid. Meanwhile, the right side exhibits the Ligand Binding 

Site of the protein, highlighting the specific location of  docked myristic acid. 
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Figure 3. displays  of  human heart fatty acid-binding protein complexed with docked Morusin  

within the Ligand Binding Site.  On the left side, 2D diagrams illustrate the residue interactions 

between the protein and docked Morusin . Meanwhile, the right side exhibits the Ligand Binding Site 

of the protein, highlighting the specific location of docked Morusin . 

 

Figure 4. displays  of  human heart fatty acid-binding protein complexed with docked Resistomycin  

within the Ligand Binding Site.  On the left side, 2D diagrams illustrate the residue interactions 

between the protein and docked Resistomycin. Meanwhile, the right side exhibits the Ligand Binding 

Site of the protein, highlighting the specific location of docked Resistomycin. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 December 2023                   doi:10.20944/preprints202312.1376.v1

https://doi.org/10.20944/preprints202312.1376.v1


 5 

 

 

Figure 5. displays  of  chemical structures of Morusin and Resistomycin respectively. 

Table 1. comparison of predicted toxicity properties of Morusin and Resistomycin using the pkCSM 

Database. 

Compounds 
AMES 

toxicity 

Max. 

tolerated  

dose (human) 

(log 

mg/kg/day) 

Oral Rat 

Acute 

Toxicity 

(LD50) 

(mol/kg) 

Oral Rat Chronic 

Toxicity (LOAEL) (log 

mg/kg_bw/day) 

Hepatotoxicity
Skin 

Sensitisation 

T. 

Pyriformis  

toxicity 

(log ug/L) 

Minnow 

toxicity 

(log 

mM) 

Morusin No 0.231 2.361 2.017 yes no 0.334 -0.135 

Resistomycin No 0.408 2.236 2.026 yes no 0.318 1.64 

4. Conclusions 

This study employed molecular docking techniques, utilizing the Pyrx program with Autodock 

Vina, to investigate the interaction of various natural substances with the active site of the human 

heart fatty acid-binding protein (PDB Code 4TKH). Among the screened compounds, Morusin and 

Resistomycin exhibited exceptional binding energies of -9.8 kcal/mol and -10.7 kcal/mol, respectively. 

Following the selection of these best-docked compounds, a comprehensive toxicity assessment was 

conducted using the pkCSM database. Predicted toxicity parameters for Morusin included a Max. 

Tolerated Dose (Human) of 0.231 log mg/kg/day, Oral Rat Acute Toxicity (LD50) of 2.361 mol/kg, and 

Oral Rat Chronic Toxicity (LOAEL) of 2.017 log mg/kg_bw/day. For Resistomycin, predicted values 

included a Max. Tolerated Dose (Human) of 0.408 log mg/kg/day, Oral Rat Acute Toxicity (LD50) of 

2.236 mol/kg, and Oral Rat Chronic Toxicity (LOAEL) of 2.026 log mg/kg_bw/day. Resistomycin 

emerges as a particularly compelling candidate, exhibiting superior binding affinity and favorable 

toxicity aspects. Further research and clinical investigations are warranted to validate these results 

and explore the translational implications of these natural compounds. 
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