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Abstract: Dengue virus infection poses a significant global health threat, particularly in tropical and
subtropical regions. In this study, we employed molecular docking techniques to investigate
potential inhibitors of Dengue virus type 1 envelope protein. Through a series of docking
simulations, we identified Amentoflavone as a promising candidate with favorable binding affinity.
Our results indicate that Amentoflavone exhibited a binding energy of -10 kcal/mol, suggesting
strong interaction with the target protein. These findings highlight the potential of Amentoflavone
as a therapeutic agent for combating Dengue virus infection. Further experimental validation is
warranted to confirm its efficacy and safety profile. This study underscores the utility of in silico
approaches in drug discovery and development against emerging infectious diseases like Dengue.
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1. Introduction

Dengue is a viral disease primarily found in tropical and subtropical areas. Recent estimates
suggest that about half of the world’s population resides in areas where infection is possible.
Although it has been named for about two centuries, dengue has seen a surge in spread in recent
decades, with epidemic outbreaks notably occurring in Central America, South America, and certain
areas of Africa and Southeast Asia. Recent outbreaks have also been identified in the United States
and Europe [1,2]. Dengue is caused by a family of viruses (Den-1, Den-2, Den-3, and Den-4) primarily
transmitted through the bite of an infected mosquito (Aedes aegypti or, less commonly, Aedes
albopictus). Following the bite, the virus enters the bloodstream, where it can be detected for
approximately 2-7 days. If an infected person is bitten by a second mosquito, it can spread the virus
to other individuals by subsequently biting them [3,4]. To prevent dengue, one should avoid
mosquito bites, especially when in areas where the infection is prevalent. Dengue is diagnosed
through the observation of symptoms and tests to detect the virus and/or specific antibodies in the
blood [5,6].

The aim of this short communication is to study this type of infection using in silico technology
of Molecular docking using natural molecules against Dengue virus type 1 envelope protein with the
objective of finding a molecule theoretically capable of blocking this type of infection [7,8].
Nowadays, as is well known, this methodology is very useful and fast, capable of screening many
molecules against a specific target of investigation, thus providing a preliminary selection of potential
molecules before conducting in vitro and in vivo tests in order to shorten the time and costs in the
laboratory [9,10].

2. Material and Methods

- Crystal structure of dengue virus type 1 envelope protein in the postfusion conformation was
taken from Protein Data Bank (PDB Code:3G77). Docking investigation was performed by Blind
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Docking methid by Autodock Vina with Pyrx program [11], using: Grid box Coordinates of binding
Center X (22.9502), Y(23.9257), Z(28.1043); size_x = 39.2081984878; size_y = 56.9977607989; size_z =
115.869397469.

3. Results and Discussion

Dengue virus is a flavivirus, belonging to the family Flaviviridae, and is primarily transmitted
to humans through the bite of infected Aedes mosquitoes, particularly Aedes aegypti and Aedes
albopictus. Upon infection, the virus typically manifests in two forms: dengue fever and severe
dengue. Dengue fever is characterized by symptoms such as sudden high fever, severe headache,
pain behind the eyes, joint and muscle pain, fatigue, nausea, vomiting, and skin rash. While dengue
fever is often self-limiting, severe dengue, also known as dengue hemorrhagic fever (DHF) or dengue
shock syndrome (DSS), can lead to potentially fatal complications, including severe bleeding, organ
damage, and shock [1-5].

Dengue is endemic in many tropical and subtropical regions of the world, particularly in urban
and semi-urban areas where Aedes mosquitoes thrive. Climate change, urbanization, and
globalization have contributed to the spread of the virus to new areas, leading to increased incidence
and outbreaks in recent years [1-5].

There is currently no specific antiviral treatment for dengue, and management typically involves
supportive care to alleviate symptoms and prevent complications [1-5].

Efforts to develop a dengue vaccine have been ongoing, with some vaccines showing promising
results in clinical trials. However, challenges remain in developing a vaccine that provides effective
protection against all four dengue serotypes and is safe for widespread use [1-6].

The purpose of this brief communication is to investigate this infection type utilizing in silico
technology of Molecular docking with natural molecules targeting Dengue virus type 1 envelope
protein, aiming to identify a molecule theoretically capable of inhibiting this infection [7,8]. Presently,
this methodology is widely recognized for its efficiency and speed, enabling the screening of
numerous molecules against a specific investigative target. This process offers a preliminary selection
of potential molecules prior to conducting in vitro and in vivo tests, thereby reducing time and costs
associated with laboratory research. After conducting several molecular docking experiments, it was
observed that Amentoflavone potentially exhibited excellent binding capability with Dengue virus,
obtaining a binding energy of -10 kcal/mol.
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Figure 1. displays the blind docking outcomes of Structure of Crystal structure of dengue virus type
1 envelope protein in the postfusion conformation in conjunction with docked Amentoflavone -10
kcal mol, within the Ligand Binding Site, as analyzed by Autodock Vina with pyrx program. On the
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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 has identified Amentoflavone as a potential
inhibitor of Dengue virus envelope protein, with a notable binding energy of -10 kcal/mol. This
finding suggests that Amentoflavone may possess strong affinity and interaction with the target
protein, making it a promising candidate for further investigation as a therapeutic agent against
Dengue virus infection. The results underscore the importance of computational approaches, such as
molecular docking, in drug discovery efforts, particularly for rapidly evolving infectious diseases like
Dengue. Future studies should focus on validating the antiviral activity of Amentoflavone through
in vitro and in vivo experiments, as well as exploring its safety and pharmacokinetic profile. Overall,
Amentoflavone holds potential as a lead compound in the development of novel Dengue virus
inhibitors and contributes to the ongoing efforts to combat this global health burden.
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