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Dear Editor,

Monkeypox, a zoonotic virus from the poxviridae family and

orthopoxvirus genus, has spread outside Africa since early May
2022 [1,2]. As it belongs to the same genus as smallpox, it has

raised concerns worldwide. Virus endemicity is predominantly
found in forest regions in western and central Africa [2]. The

first case of human infection outside Africa was initially re-
ported in the United States in 2003 when the individuals were

exposed to infected prairie dogs [3]. As of July 8, 2022, the
recent monkeypox outbreak has affected 7604 cases globally

and predominantly in Europe [4].
The major animal reservoirs for the virus have yet to be

identified. Nevertheless, it is believed that African squirrels and

other rodents might be the primary reservoirs [2]. Human to
animal disease transmission, a phenomenon referred to as

reverse zoonosis, has been an issue during the SARS-CoV-2 and
H1N1 pandemics [5]. The ongoing monkeypox epidemic comes

with the caveat that reverse zoonosis may increase. Domestic
animals living near their owners are more likely to become

contaminated. Until now, dogs and ferrets appear to be invul-
nerable to the virus. Even though cats are susceptible to
cowpox and zoonotic orthopoxvirus infection, monkeypox has

not been reported in African cats.
Additionally, monkeypox might infect adult albino rabbits by

natural means as well as neonates of rats and exotic pet mice
in vitro. There is still controversy regarding the presence of

non-domesticated animals prone to infection; however, rodents
This is an open access arti
and squirrels are the most probable candidates [2]. Thus, sci-
entists around the world must implement interdisciplinary

strategies and investigate animal reservoirs of concerning zoo-
notic viruses such as monkeypox [6]. It is possible that

asymptomatic individuals and children infected with monkeypox
may pose a greater risk of transmitting the disease to domestic

animals due to their increased engagement with them.
There is a possibility that wild animal populations vulnerable

to reverse zoonoses may be reduced and even wiped out in the
event of a reverse zoonosis. This might result in the area losing

biological diversity and environmental equilibrium. Using con-
ventional approaches, it may not be possible to recognize and
eliminate reverse zoonoses successfully. This is due to the

differences in risk factors and transmission mechanisms that
depend on the animal type. Hence, reverse zoonoses must be

controlled and minimized by utilizing modern techniques such
as Artificial Intelligence. During the SARS-CoV-2 pandemic, it

was suggested that contemporary technological advancements
could be used to evaluate pet owners’ movement patterns to

determine their history of contact with the infection and inform
them if they have been exposed to SARS-CoV-2 risk. Thus, they
would be able to safeguard their pets from the possibility of

contamination [7].
The 21st century has witnessed the emergence or ree-

mergence of numerous pathogens that pose a significant threat
to public health. SARS-CoV-2 pandemic revealed weaknesses of

the current surveillance system in efficiently managing such
outbreaks. In most cases, animals are the primary source of

these outbreaks. Regular surveillance typically focuses on well-
established illnesses. Nevertheless, the growing incidence of

emerging outbreaks highlights the criticality of timely identifying
pathogens before they reach humans. The most critical step to
achieving these goals is establishing a system of surveillance that

encompasses both animal and human populations along with
optimizing current health care systems. A system of this type

would utilize predetermined areas known as “hot spots” to
identify and suppress any virus outbreak in human or animal
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FIG. 1. The prominence of monkeypox virus reverse zoonosis in domestic animal population and the necessity of a comprehensive global surveillance

system for monitoring emerging pathogens through more advanced approaches.
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populations before it has a chance to spread. This proactive
approach would make it easier to anticipate future hazards and

facilitate timely intervention. To address evolving challenges
successfully, the establishment of a surveillance network that
provides early notice on a global scale may be beneficial. This

may require collaboration between international organizations,
local and national partners, and funding organizations [8,9].

Another method of identifying pathogens quickly and effec-
tively is to use biosensors. In addition to providing fast and

affordable detection methods, biosensing technologies improve
detection sensitivity. Biosensors that are precise, targeted, and

transportable are required to combat the epidemics and pan-
demics of zoonotic pathogens [10]. Moreover, it may be
possible to track the behavior and detect health problems of

farm animals using GPS devices and sensors installed, for
example, on their collars [7]. During the SARS-CoV-2

pandemic, RNA of the virus was detected in wastewater after
© 2022 The Author(s). Published by Elsevier Ltd, NMNI, 48, 101013
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/lice
the virus was shed in the feces of infected patients. This finding,
coupled with the fact that the virus can survive in wastewater

for up to a few days in an ideal environment, led to the sug-
gestion of a new surveillance method. It has been proposed that
it may be possible to prevent the spread of the disease by

monitoring sewage flows and the viral RNA detection [11].
There is a possibility that these surveillance methods, which

were introduced during the SARS-CoV-2 pandemic, may prove
useful in the ongoing epidemic of monkeypox. There is, how-

ever, a need for further investigation.
In summary, reverse zoonosis, a concerning phenomenon

that sparked worries during previous epidemics such as H1N1
and SARS-CoV-2, might become a threat as the monkeypox
epidemic spreads. Therefore, we should be vigilant and take

note of the failures of conventional surveillance systems. This
will hopefully enable us to create a global surveillance system

that adequately prepares us for future pandemics.
nses/by-nc-nd/4.0/).
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Governments and international organizations must collaborate

to develop such a system. It would probably be beneficial to
evaluate some of the novel surveillance approaches developed

during the SARS-CoV-2 pandemic in greater depth during the
monkeypox epidemic to determine whether they will be

effective. These proactive steps and the reverse zoonosis po-
tential of the monkeypox virus are depicted in Fig. 1.
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