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Enhancing the use of natural killer cells as a promising therapy
against monkeypox: Mechanisms and implications

Dear Editor,
We are writing to bring attention to the global rise in monkeypox (mpox)
cases. The disease is similar to smallpox, but has a milder course and a
lower mortality rate. However, its potential for human-to-human tran-
smission and lack of specific antiviral treatments make it a pressing issue.
It is a zoonotic disease believed to have originated in rodents and
primates, which serve as reservoir hosts. Transmission dynamics involve
close contact with infected animals, body fluids, or contaminated surfaces.
Therefore, individuals with occupational exposure to animals, such as
hunters, veterinarians, and laboratory workers, are at higher risk of
acquiring monkeypox. Studies have also shown the possible sexual
transmission of the virus.> once the Monkeypox virus enters the human

host, it encounters various barriers and immune responses. The initial
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interaction occurs at the site of infection, where the virus enters the
monkeypox and is primarily transmitted to humans through direct contact
with infected animals or their bodily fluids, as well as through respiratory
droplets from infected individuals. Epithelial cells, such as those in the
respiratory tract or skin, can support monkeypox virus replication.? the
virus then spreads to regional lymph nodes, where they encounter
immune cells, such as macrophages and dendritic cells. Recognition of the
Virus by Innate immune cells, such as macrophages, dendritic cells, and
natural killer (NK) cells, plays a crucial role in recognizing and responding
to the monkeypox virus. They possess pattern recognition receptors,
including toll-like receptors, which recognize specific viral components
known as pathogen-associated molecular patterns (Figure 1). This
recognition triggers the production of pro-inflammatory cytokines and
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FIGURE 1 A flow diagram depicting the various host interactions and possible antiviral solutions to combat the spread of monkeypox virus.
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chemokines, such as interferons (INFs), interleukin-1, and tumor necrosis
factor-alpha.® A study by Song et al showed mpox inhibiting NK cells and
preventing the formation of INFs.*

While the smallpox vaccine has been effective in prophylaxis,
it only confers 85% protection against mpox,® antivirals were
reported to be more effective as they decreased mortality and the
number of cutaneous mpox lesions in the study done by Stittelaar
et al.® Development of an antiviral in such case is necessary while
we wait for a better vaccine with improved efficacy and
specificity, one of the mechanisms we propose is to use NK cell
stimulants or enhancers that are specific to almost all virus-
infected cells, they can trigger the immune response in viruses
such as human immunodeficiency virus, Cytomegalovirus and
SARS-CoV-2.78 and antagonize the viral particle by direct
inhibition or by the production of a monoclonal antibody, which
directly causes activation of more NK cells and in turn boosts the
T-cell-mediated cytotoxic effects. Resistance to NK cells by the
mpox virus increases its lethality, which proves their importance
in the successful clearance of the virus and the need to develop
antiviral agents, as further theorized in an article by Fang et al.,’
Immunotherapy targeted to the NK cell receptor NKG2D is
essential for killing mpox-infected cells, as highlighted in the
review study conducted by Li et al.*®

Understanding intricate host interactions during monkeypox
infection is crucial for developing effective vaccines and antiviral
therapies. By targeting specific components of the immune response
or viral proteins involved in host interactions, researchers can
develop interventions that enhance immune recognition, promote

viral clearance, and prevent severe disease.
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