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Abstract

Lassa fever, an endemic viral hemorrhagic fever in West Africa, poses a substantial threat to human health due
to its ability to cause outbreaks and its high fatality rate. The immune system's ability to detect and respond to Lassa
virus (LASV) infection is critical in controlling the spread of the virus within the host. This article provides an overview
of the mechanisms involved in immune sensing during LASV infection, focusing on the innate and adaptive immune
responses. The innate immune system recognizes viral RNA through pattern recognition receptors (PRRs) such as
Toll-like receptor 3 (TLR3), retinoic acid-inducible gene | (RIG-I), and melanoma differentiation-associated protein 5
(MDAS5). These sensors initiate signaling cascades that lead to the production of type | interferons and proinflammatory
cytokines, contributing to the host's antiviral defenses. In the adaptive immune response, cytotoxic T lymphocytes
(CTLs) and B cells play essential roles in eliminating infected cells and generating long-term immunity. Despite the
host's immune defenses, LASV has evolved strategies to evade detection and subvert the immune response, leading
to persistent infections in some cases. Understanding these evasion mechanisms is crucial for the development of

effective therapeutic strategies against Lassa fever.
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Introduction

Lassa fever, caused by the Lassa virus (LASV), is a significant public
health concern in West Africa, characterized by high morbidity and
mortality rates. Understanding the intricate mechanisms by which
the immune system senses and responds to Lassa virus infection is
pivotal for developing effective therapeutic interventions and vaccines.
This article explores the fundamental processes that underlie immune
recognition of LASV, shedding light on the innate and adaptive
immune responses elicited during the infection. While it is probably
undercounted due to the lack of standardized surveillance for LASV; it
has been estimated that 100,000-300,000 LASV infections occur each
year and can result in about 5000 deaths annually. Because there are no
standardized surveillance mechanisms in place, the number of LASV
cases in West Africa is likely underreported [1].

A Dbetter understanding of LASV virulence and LF disease
pathogenicity is needed to develop proper preventative, therapeutic,
and diagnostic methods. Toward this end, this review aims to provide a
literature review of the current understanding of the basic mechanism
of immune responses to LASV infection in animal models and human
patients, as well as to several candidate vaccines that have been
developed for LF [2].

The innate immune system's role

The innate immune system serves as the first line of defense against
invading pathogens, including viruses like LASV. Pattern recognition
receptors (PRRs) are critical components of the innate immune system
that recognize specific molecular patterns associated with pathogens.
One of the key PRRs involved in detecting viral infections is Toll-like
receptor 3 (TLR3), which recognizes double-stranded RNA (dsRNA), a
common intermediate in viral replication.

Upon infection with LASV, viral RNA is released into the host cell,
leading to the activation of TLR3. Activation of TLR3 triggers a signaling
cascade that results in the production of type I interferons (IFNs) and
proinflammatory cytokines. Type I IFNs play a crucial role in limiting
viral replication and spreading by upregulating antiviral genes within
the infected cell and neighboring cells, inducing an antiviral state [3].

Additionally, cytoplasmic sensors such as retinoic acid-inducible
gene I (RIG-I) and melanoma differentiation-associated protein 5
(MDAD5) recognize viral RNA in the cytoplasm. These sensors initiate a
signaling pathway that also leads to the production of type I IFNs and
proinflammatory cytokines. The coordinated activation of these sensors
helps to rapidly alert the immune system to the presence of LASV.

Adaptive immunity and Lassa virus

While the innate immune system serves as the initial response to
LASV infection, the adaptive immune system plays a critical role in
clearing the virus and providing long-term immunity. T cells and B cells
are the primary players in the adaptive immune response [4].

Cytotoxic T lymphocytes (CTLs) are essential for eliminating
infected cells. They recognize LASV-infected cells by binding to viral
antigens presented on the cell surface by major histocompatibility
complex (MHC) class I molecules. Once activated, CTLs release
cytotoxic molecules, such as perforin and granzymes, which induce
apoptosis in the infected cells.

B cells, on the other hand, produce antibodies specific to LASV
antigens. These antibodies can neutralize the virus by binding to viral
particles and preventing them from entering host cells. Additionally,
antibodies facilitate the clearance of viral particles from the bloodstream
by promoting their uptake by phagocytic cells [5].

LASYV transmission

There are multiple ways that LASV can spread to people, with
rodent-to-human transmission being the most prevalent means of virus
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transmission. Although the most common mode of LASV transmission
is rodent-to-human, 20% of LF cases are thought to be due to human-
to-human transmission. In its natural animal reservoirs, such as
multimammate rodent species, such as Mastomys natalensis, Mastomys
erythroleucus, Hylomyscus pamfi, Praomys daltoni, Mus baoulei,
Rattus rattus, Crocidura spp., Mus minutoides, and Praomys misonnei,
LASV is thought to cause an asymptomatic infection. However, like in
the case of humans, certain strain(s) of LASV can cause symptomatic
disease in experimentally infected rodents including Mus musculus
(house mouse), Rattus rattus, Rattus fuscipus, and the Myosoricinae
soricidae [6].

Immune evasion by LASV

Despite the immune system's efforts to combat LASV infection,
the virus has evolved various mechanisms to evade detection and
destruction. LASV can inhibit the host's production of type I IFNs,
thereby reducing the antiviral response. It also interferes with the MHC
class I antigen presentation pathway, limiting the ability of CTLs to
recognize infected cells.

Moreover, LASV can undergo antigenic variation, making it
challenging for the adaptive immune system to mount a sustained
response. These evasion strategies contribute to the virus's ability to
establish persistent infections in some individuals and escape immune-
mediated clearance [7].

Discussion

The mechanisms of immune sensing in Lassa virus infection are
complex and critical in determining the outcome of the disease. In this
discussion, we will explore the implications of these mechanisms, the
challenges posed by Lassa virus evasion strategies, and the potential
for therapeutic interventions. Understanding how the immune system
detects Lassa virus infection provides valuable insights into the host's
antiviral responses. The activation of pattern recognition receptors
(PRRs), such as TLR3, RIG-I, and MDAS5, triggers a rapid innate
immune response. This response involves the production of type I
interferons and proinflammatory cytokines, which help limit viral
replication and spread. Additionally, the adaptive immune response,
driven by cytotoxic T lymphocytes (CTLs) and B cells, plays a pivotal
role in clearing the virus and establishing long-term immunity [8,9].

Lassa virus has evolved various mechanisms to evade immune
detection and subvert host defenses. These evasion strategies include
inhibiting the production of type I interferons, interfering with
antigen presentation pathways, and undergoing antigenic variation
[10]. These tactics enable the virus to establish persistent infections in
some individuals and contribute to the high morbidity and mortality
associated with Lassa fever.

Knowledge of immune sensing mechanisms is essential for the
development of effective vaccines against Lassa fever. Vaccines can
stimulate the adaptive immune system, particularly CTLs and antibody-
producing B cells, to provide protection against future infections.
However, the evasion strategies employed by LASV highlight the need

for vaccine candidates that are carefully designed to elicit strong and
lasting immune responses.

Conclusion

In conclusion, the mechanisms of immune sensing in Lassa virus
infection are crucial factors that determine the outcome of the disease.
The innate immune response, driven by pattern recognition receptors,
and the subsequent activation of the adaptive immune system are
central in controlling LASV infection. However, the virus's ability to
evade these immune mechanisms poses significant challenges.

Efforts to develop effective therapeutics and vaccines against Lassa
fever must consider the evasion strategies employed by the virus. Future
research should focus on understanding these evasion mechanisms
in greater detail and exploring novel approaches to enhance the
host's immune response. Ultimately, a comprehensive understanding
of immune sensing in Lassa virus infection holds the key to better
controlling and eventually eradicating this deadly disease.
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