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Abstract: This study investigates the potential antimicrobial utility of the natural substance Amentoflavone
against four dangerous bacterial strains—Mycobacterium tuberculosis, Helicobacter pylori, Haemophilus
influenzae, and Pseudomonas aeruginosa. Utilizing molecular docking studies, are assessed the binding
interactions between Amentoflavone and key protein targets crucial for the viability of these bacteria. The
findings suggest promising binding affinities, particularly in the active sites of Aminoglycoside 2’-N-
acetyltransferase, Thioredoxin Reductase, N-acetylneuraminate Lyase, and Glucose-1-phosphate
Thymidylyltransferase in the respective bacterial strains. While these in silico results provide initial insights,
further in vitro and in vivo experiments are essential to validate the biological relevance and efficacy of
Amentoflavone as a potential antimicrobial agent against these bacterial pathogens.
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1. Introduction

This brief computational study focuses on assessing the binding energies of various natural
substances against four highly pathogenic bacterial strains—Mycobacterium tuberculosis,
Helicobacter pylori, Haemophilus influenzae, and Pseudomonas aeruginosa. Molecular docking
techniques [1-4] were employed to investigate the potential interactions between these natural
compounds and crucial targets within the selected bacterial strains.

Molecular docking techniques was to investigate the binding energies of various natural
substances against specific targets crucial for the viability of four dangerous bacterial strains—
Mycobacterium tuberculosis, Helicobacter pylori, Haemophilus influenzae, and Pseudomonas
aeruginosa. The studied targets include Aminoglycoside 2’-N-acetyltransferase, Thioredoxin
Reductase, N-acetylneuraminate Lyase, and Glucose-1-phosphate Thymidylyltransferase,
representing key proteins essential for the survival of these bacteria. The outcomes aim to contribute
insights into potential natural substance candidates for the development of antimicrobial strategies
against these pathogenic strains.

The control of Mycobacterium tuberculosis necessitates a comprehensive approach, including
early diagnosis, appropriate treatment with antimicrobial drugs, vaccination, and public health
measures to prevent transmission. The emergence of drug-resistant strains underscores the need for
ongoing research and the development of new therapeutic approaches [5,6]. Helicobacter pylori is a
bacterium that infects the stomach and upper small intestine, causing conditions such as gastritis and
peptic ulcers [7]. Haemophilus influenzae is a Gram-negative bacterium that can cause a range of
infections in humans [8].

Pseudomonas aeruginosa is a versatile and opportunistic Gram-negative bacterium that poses a
significant threat to human health, particularly in hospital settings and among immunocompromised
individuals [9].
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2. Material and Methods

-Glucose-1-phosphate thymidylyltransferas (PDB Code: 1fxo ,Pseudomonas aeruginosa); Grid box
Coordinates of binding Center X ( 61,4158), Y( 15,76), Z(-23,3845).

-N-acetylneuraminate lyase (PDB Code: 1f73 ,Haemophilus influenzae); Grid box Coordinates of
binding Center X ( 22,3873), Y( 33,8121), Z(23,5284).

-Thioredoxin reductase (PDB Code: 2q0l ,Helicobacter pylori); Grid box Coordinates of binding
Center X ( 15,7801), Y( 13,535), Z(-23,1844).

-Aminoglycoside 2’-N-acetyltransferase (PDB Code: 1m4d ,Mycobacterium tuberculosis); Grid box
Coordinates of binding Center X ( 20,692), Y(29,2649), Z(13,4987).

3. Results and Discussion

For the first time is explored the antimicrobial potential of Amentoflavone against four clinically
significant bacterial strains—Mycobacterium tuberculosis, Helicobacter pylori, Haemophilus
influenzae, and Pseudomonas aeruginosa—through molecular docking studies [1,2].

Mycobacterium tuberculosis (M. tuberculosis) is a bacterial species responsible for tuberculosis
(TB) in humans. TB is an infectious disease that is both contagious and potentially severe,
predominantly impacting the lungs but also capable of affecting various other organs. M. tuberculosis
is characterized as an aerobic, slow-growing bacterium, with transmission occurring through the air
when an infected individual coughs or sneezes, releasing respiratory droplets containing the bacteria
[5,6].

Helicobacter pylori is associated with several stomach diseases, including gastritis and peptic
ulcers. This bacterium is known for its ability to survive in the acidic environment of the stomach,
causing inflammation and damage to the gastric mucosa. The presence of Helicobacter pylori is often
confirmed through diagnostic tests such as gastroscopy or breath tests. Treatment of Helicobacter
pylori infections commonly involves the use of antibiotics and antacid drugs [7].

Haemophilus influenzae is a gram-negative bacterium that can cause various infections,
including ear infections, pneumonia and meningitis. There are different types of Haemophilus
influenzae, identified based on the presence or absence of an antigen called capsule. Some strains of
this bacterium, known as Hib (Haemophilus influenzae type b), are associated with more serious
illnesses, particularly in children. Transmission occurs through respiratory droplets and the
bacterium can colonize different areas of the body, particularly the upper respiratory tract [8].

Pseudomonas aeruginosa is an opportunistic and pathogenic Gram-negative bacterium that can
cause a wide range of infections in humans. It is known for its resistance to many antibiotics and can
infect people with compromised immune systems, wounds, compromised lungs, or implanted
medical devices. This bacterium can cause lung infections, urinary tract infections, skin and soft tissue
infections, and other serious conditions, especially in hospital settings. Diagnosis often involves
analysis of clinical specimens and antibiotic sensitivity testing. Treatment can be challenging due to
bacterial resistance, requiring thoughtful use of available antibiotics [9].

Conducting molecular docking studies, we have evaluated the binding interactions between
Amentoflavone and key protein targets critical for the viability of these bacteria. The results indicate
promising binding affinities, particularly within the active sites of Aminoglycoside 2’-N-
acetyltransferase, Thioredoxin Reductase, N-acetylneuraminate Lyase, and Glucose-1-phosphate
Thymidylyltransferase in the respective bacterial strains. While these in silico findings offer
preliminary insights, further in vitro and in vivo experiments are imperative to confirm the biological
relevance and effectiveness of Amentoflavone as a potential antimicrobial agent against these
bacterial pathogens.
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Figure 1. displays the docking outcomes of Glucose-1-phosphate thymidylyltransferas in conjunction
with Amentoflavone -11 kcal/mol within the Ligand Binding Site, as analyzed by Autodock Vina
through the Mcule Database. On the left side, 2D diagrams illustrate the residue interactions between
the protein and Amentoflavone Meanwhile, the right side exhibits the Ligand Binding Site of the
protein, highlighting the specific location of Amentoflavone.

Figure 2. displays the docking outcomes of N-acetylneuraminate lyase in conjunction with
Amentoflavone -10 kcal/mol within the Ligand Binding Site, as analyzed by Autodock Vina through
the Mcule Database. On the left side, 2D diagrams illustrate the residue interactions between the
protein and Amentoflavone Meanwhile, the right side exhibits the Ligand Binding Site of the protein,
highlighting the specific location of Amentoflavone.
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Figure 3. displays the docking outcomes of Thioredoxin reductase in conjunction with
Amentoflavone -10.5 kcal/mol within the Ligand Binding Site, as analyzed by Autodock Vina through
the Mcule Database. On the left side, 2D diagrams illustrate the residue interactions between the
protein and Amentoflavone Meanwhile, the right side exhibits the Ligand Binding Site of the protein,
highlighting the specific location of Amentoflavone.
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Figure 4. displays the docking outcomes of Aminoglycoside 2’-N-acetyltransferase in conjunction
with Amentoflavone -10.4 kcal/mol within the Ligand Binding Site, as analyzed by Autodock Vina
through the Mcule Database. On the left side, 2D diagrams illustrate the residue interactions between
the protein and Amentoflavone Meanwhile, the right side exhibits the Ligand Binding Site of the
protein, highlighting the specific location of Amentoflavone.

4. Conclusion

In conclusion, this molecular docking study sheds light on the potential antimicrobial efficacy
of Amentoflavone against four clinically significant bacterial strains —Mycobacterium tuberculosis,
Helicobacter pylori, Haemophilus influenzae, and Pseudomonas aeruginosa. The favorable binding
interactions observed between Amentoflavone and key protein targets associated with bacterial
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survival indicate its promising role as a potential antimicrobial agent. However, it is crucial to
underscore that these computational findings serve as a preliminary step, and further in vitro and in
vivo experiments are imperative to validate the actual antimicrobial activity and safety of
Amentoflavone
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