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ABSTRACT

Background: Zoonotic diseases and emerging infectious diseases pose a major global
health burden and cause huge challenge to both human and animal health. The recent
identification of Langya virus, a novel zoonotic pathogen originating from the Langya
region of China raises concerns about emerging zoonotic diseases. This virus has been
identified in febrile patients in eastern China, where shrews are suspected as the natural
reservoir. The virus belongs to the Paramyxoviridae family. Langya virus has attracted
significant attention, as it shares similarities with other henipaviruses such as Nipah and
Hendra viruses, which are recognized for their high pathogenicity in animals and
humans. Although it shares similarities with previously identified henipaviruses, the
Langya virus remains poorly understood. The initial findings indicated that there is no
human-to-human transmission. However, comprehensive research is essential to
elucidate its clinical progression, transmission dynamics, and broader implications for
public health. This identification of new virus underscores the importance of continued
active surveillance among both human and animal population and preparedness to
effectively manage emerging pathogens like Langya virus.

Introduction

SARS-CoV-2, Middle East respiratory syndrome

The infectious diseases transmitted from
vertebrate animals to humans are called zoonotic
diseases (zoonoses) [1]. Most of the pathogens
affecting humans are from animal origin particularly
wildlife and it is often transmitted from animals to
humans through zoonotic spill over events. Zoonotic
diseases emergence through spill over events have
increasingly become a major public health burden
globally which accounts for 73% of emerging
infectious diseases [2,3]. Among the microbial
pathogens, viruses play a major role in human
diseases, causing a wide range of illnesses from mild
to severe infections. Zoonotic viruses are known to
cause various outbreaks including zika, severe acute
respiratory syndrome coronavirus (SARS-CoV),
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(MERS), Ebola, influenza, monkeypox, Marburg
and many others in the past two decades claiming
the lives of millions of people [4-6]. The drivers
influencing the risk of spillover events are complex
including, but not limited to climate change, habitat
encroachment, animal husbandry and wildlife trade.
Spillover events will increase the frequency of
disease outbreaks unless underlying spillover
drivers are addressed [3].

Coronavirus disease (COVID-19)
pandemic has had a major impact on human health,
lifestyle and global economy and many countries
still have to recover [7]. After the COVID-19 and
monkeypox outbreak [8,9], a new zoonotic virus
outbreak has been reported in china causing febrile
illness in humans. Langya virus belongs to the genus
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Henipavirus within the family Paramyxoviridae has
recently been identified from a throat swab sample
taken from a patient in Shandong and Henan
provinces in Eastern China in August 2022 [10]. The
virus was named after the town Langya in Shandong
province. No cases have been reported outside
China so far. Besides Langya virus, the Henipavirus
genus includes Hendra virus, Nipah virus, Cedar
virus, Ghanaian bat virus and Mojiang virus [11]. Of
the identified henipavirus species, Hendra virus,
Nipah virus and Langya virus are known to cause
human disease. Phylogenetic analysis revealed that
Langya virus is most closely related to Mojiang
virus, a rat-borne virus identified in 2012 [10,12].

Henipaviruses significantly impact both
human and animal health, posing significant threat
for public health systems globally. They have long
been considered a potential cause of future
pandemics [13]. Langya virus is related to Hendra
and Nipah viruses (bat-borne pathogens) which are
known to cause fatal diseases in humans [14].
Hendra and Nipah virus was first identified in
Australia and Malaysia, respectively in the mid- to
late 1990s. Hendra virus has caused sporadic disease
outbreaks in Australia and Nipah virus has caused
few notable outbreaks in Asia including Malaysia,
Bangladesh and India. Both these viruses are highly
pathogenic transmitted from bats with a high case
fatality rate of up to 75% [15,16]. Due to its high
public health risk, World Health Organization
(WHO) has categorized henipavirus as top priority
pathogens that has the potential to cause severe
future outbreaks [17,18].

Langya Virus

Similar like other henipaviruses, Langya
virus contains a single-stranded negative-sense
RNA genome of 18.4 kb encoding six structural
proteins namely nucleocapsid, phosphoprotein,
matrix protein, surface glycoprotein, fusion protein,
and large viral RNA-dependent RNA polymerase
[19]. The attachment glycoprotein (G) and fusion
protein (F) is responsible for binding and virus entry
into the host cell. These proteins are the target for
neutralizing antibodies and hence it is suitable
candidates for vaccine development [20,21]. The
protein sequence comparison of Langya virus-G and
Mojiang virus-G reveals 94% sequence similarity,
while Langya virus-G shares only 64% similarity
with Nipah virus-G. In vitro studies showed that the
Langya virus-G didn’t bind to the other reported
henipavirus receptors ephrin B2 and ephrin B3

[22,23]. Langya virus may have different receptor
(yet unknown) and host-cell recognition mechanism
than Nipah and Hendra virus. Notably, polyclonal
and monoclonal antibodies raised against Nipah and
Hendra virus failed to cross-react with Langya virus
suggesting that vaccines and therapeutics currently
being developed against other henipaviruses cannot
be used against Langya virus, whereas the
antibodies raised against Mojiang virus reacts with
Langya virus structural proteins suggesting the close
evolutionary and antigenic relationships between
these two viruses [24]. It is still unclear about the
receptor tropism of Langya virus. Further
investigation is necessary to provide additional
evidence on the receptor engagement and other
structural transitions occurring during the binding
and virus entry [25].

Symptoms and Transmission

Henipaviruses are found in a wide range of
animal hosts, including bats, shrews, cattle and
rodents, across various regions such as Asia, Africa,
Europe, and America [26]. Langya virus was
detected in the shrews belonging to the species
Crocidura lasiura and Crocidura shantungensis
which might be the natural reservoir for the virus
[27]. This is the first human-infecting henipavirus
from shrew origin. Further, domestic animals such
as goats and dogs were also found to be infected by
Langya virus through serologic investigation. The
virus might be transmitted directly from shrews or
through another intermediate host [10,28]. In the
past, shrews have been identified as reservoir of
viruses such as rotavirus, hantavirus and
mammarenavirus  [29-31]. The transmission
dynamics of shrew-associated viruses remain poorly
understood [32]. Further studies are needed to
determine the natural host and susceptible species.

Since 2018, 35 cases have been reported
primarily among farmers and no mortality has been
identified due to this virus [10]. The symptoms of
the patients infected with Langya virus are generally
mild including anorexia, cough, fatigue, fever,
headache, myalgia, nausea and vomiting [10].
Although, few affected persons reported severe
symptoms such as decrease in white blood cells (54
%), low platelet count (35 %), reduced liver (35 %)
and kidney functions (8 %), Langya virus doesn’t
appear to cause serious disease [10]. The
management of disease relies on supportive care
based on the symptoms and management of
complications by taking proper rest, keeping the
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body hydrated, taking counter-measure medications
to reduce the symptoms of fever and pains. The
antivirals such as ribavirin and chloroquine could
potentially be effective against Langya virus, as both
either in standalone or in combination showed
antiviral activity against the henipaviruses with
limited clinical benefits [33]. The virus is likely
transmitted from animals to humans. As the findings
are based on small number of cases, human-to-
human transmission is unclear and has not been
reported yet [34,35]. The diagnosis is based on
laboratory testing of infected samples. As an
emerging virus, unsurprisingly there are still no
approved vaccines or therapeutic drugs available for
treating henipavirus infection yet [36]. The
henipavirus G and F glycoproteins are the major
targets of virus-neutralizing antibodies and hence
these could be potential candidates for developing
vaccines [37]. A chimeric multi-epitope vaccine
using immunoinformatics approach and peptide-
based vaccine using reverse vaccinology approach
was employed to develop vaccine against Langya
virus. However, these studies need further
laboratory  investigations and  experimental
validations to elucidate its potential [38,39].

Prevention and Control Measures

After the COVID-19 pandemic, there is a
concern about the possibility of any zoonotic viruses
evolving into a more aggressive form and causing
major epidemics or pandemics [40]. Presently,
viruses like the Langya virus or other emerging
henipavirus virus has the potential to develop the
ability for sustained human-to-human transmission.
Thus research into henipavirus should remain a
priority for the researchers. Currently, limited
information is available about Langya virus [41]. In
the shadow of COVID-19 pandemic, other zoonotic
outbreaks should not be neglected. Some practical
recommendations for the prevention of zoonotic
diseases include reducing the exposure to potentially
infected animals, practicing good hygiene,
strengthening surveillance and capacity building
[42]. 1t is important to focus the research and
development efforts on viral characterization,
evolution, adaptation to their host and
epidemiological investigation using one health
approach by integrating human, animal, and
environmental health strategies which can help to
reduce the risks associated with the virus
transmission [43]. Importantly, establishing the
platform technologies for the rapid development of
diagnostic reagents and vaccines are critical, as

vaccination is the key to prevent the spread of viral
infection. Further using appropriate animal models
reflecting the disease progression and pathogenesis
is crucial for vaccine development and testing [44].
The platform technologies currently used for
developing vaccines against Nipah and Hendra virus
could be adapted to develop vaccines for the Langya
virus [45]. The adaptability of existing technologies
can expedite the development of effective vaccines.
However, it should be noted that the development of
vaccine and therapeutic interventions are time
consuming, as it requires extensive in vitro and in
vivo studies as well as rigorous validation and
approval. Hence, it is crucial to control the viral
spread at the initial phase of virus outbreak through
global collaboration and implementing realistic
strategies such as early warning, creating awareness,
strengthening the nation’s healthcare system, border
controls, containment strategies, data sharing,
establishing regional centers for research, capacity
building and related public health measures [46,47].
Early diagnosis and implementing established
prevention methods could significantly reduce the
disease burden associated with Langya virus.

In conclusion, the available data so far do
not indicate any worrisome trends related to the
virus. However, frequent testing of suspected
animals and humans is essential to control the virus
spread. How the Langya virus will evolve remains
to be seen, but it is vital to remain vigilant by
engaging in active research, devising appropriate
control and preventive measures that could prevent
the henipavirus outbreaks in the future [48].
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