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Abstract.

Nipah virus (NiV) is a highly pathogenic zoonotic virus that belongs to the family
Paramyxoviridae and the genus Henipavirus. Since its first identification in 1998
during an outbreak in Malaysia, Nipah virus has attracted significant global attention
due to its high mortality rate, broad host range, and potential for human-to-human
transmission. This article provides a comprehensive overview of the distinctive
biological, epidemiological, and clinical characteristics of Nipah virus. Special
emphasis is placed on viral structure, modes of transmission, pathogenesis, clinical
manifestations, diagnostic approaches, and prevention strategies. The article is
designed in accordance with academic requirements and may be used as a teaching
resource for medical and biological science students.

Keywords:
Nipah virus, Henipavirus, zoonotic infection, encephalitis, emerging viruses
Introduction

Nipah virus is considered one of the most dangerous emerging viral pathogens of the
21st century. It is a zoonotic virus capable of infecting both animals and humans, often
causing severe disease with a high case fatality rate. The virus is naturally harbored by
fruit bats of the Pteropus genus, which act as reservoir hosts without showing clinical
symptoms. Human infections usually occur through direct or indirect contact with
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infected animals or through consumption of contaminated food products. The ability of
Nipah virus to cross species barriers and adapt to human transmission makes it a major
public health concern.

Taxonomy and Structural Features

Nipah virus belongs to the Paramyxoviridae family, which includes several medically
Important viruses such as measles and mumps viruses. Within this family, Nipah virus
Is classified under the genus Henipavirus, along with Hendra virus. Structurally, Nipah
virus is an enveloped virus with a single-stranded, negative-sense RNA genome. The
viral envelope contains two major glycoproteins: the attachment glycoprotein (G) and
the fusion protein (F), which play a crucial role in viral entry into host cells. These
glycoproteins interact with ephrin-B2 and ephrin-B3 receptors, which are widely
distributed in human tissues, particularly in the nervous and respiratory systems.

Epidemiological Characteristics

Epidemiologically, Nipah virus exhibits unique patterns compared to many other
zoonotic viruses. Outbreaks have been reported primarily in South and Southeast Asia,
including Malaysia, Bangladesh, and India. Seasonal variation is observed in some
regions, often associated with fruit harvesting periods and increased contact between
humans and bats. Unlike many zoonotic infections, Nipah virus has demonstrated
efficient human-to-human transmission, particularly in healthcare settings and among
family members providing close care to infected individuals.

Pathogenesis and Clinical Manifestations

After entering the human body, Nipah virus spreads through the bloodstream and
targets multiple organs. The virus shows a strong tropism for endothelial cells and
neurons, leading to widespread vasculitis and severe inflammation of the central
nervous system. Clinically, the disease often begins with non-specific symptoms such
as fever, headache, and myalgia. As the infection progresses, patients may develop
acute encephalitis, respiratory distress, and altered consciousness. The mortality rate
can range from 40% to over 70%, depending on the outbreak and healthcare response.

Diagnostic and Preventive Approaches
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Laboratory diagnosis of Nipah virus infection requires high-level biosafety facilities
due to the virus’s extreme pathogenicity. Diagnostic methods include reverse
transcription polymerase chain reaction (RT-PCR), enzyme-linked immunosorbent
assay (ELISA), and virus isolation. Currently, there is no specific antiviral treatment
approved for Nipah virus infection, and management remains largely supportive.
Preventive strategies focus on reducing bat-to-human transmission, improving
infection control measures in healthcare settings, and enhancing public awareness.
Vaccine development is ongoing and remains a critical area of research.

Conclusion

Nipah virus represents a significant threat to global health due to its high lethality,
zoonotic nature, and potential for outbreaks with human-to-human transmission.
Understanding the distinctive features of this virus is essential for early detection,
effective prevention, and preparedness for future outbreaks. Continuous research,
surveillance, and international collaboration are vital to mitigate the risks associated
with Nipah virus.
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