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ABSTRACT: Fatal epidemics such as the Middle East respiratory syndrome coronavirus, Ebola, Novel swine-origin
influenza, severe acute respiratory syndrome, Zika virus infection, and Nipa virus infection, including mpox and
severe acute respiratory syndrome coronavirus 2, which were relatively recently prevalent worldwide, and the
mentioned diseases were infected to humans due to contact with host animals. Also, HIV, one of the worst diseases
in human history, was also zoonosis. Monkeypox virus (MPXV) is a complex cytoplasmic double-stranded DNA
virus, belonging to the genus Orthopoxvirus (OPXV), family Poxviridae. Monkeypox virus is an emerging zoonotic
disease and can infect a wide range of mammal species, including Human beings, monkeys, anteaters, hedgehogs,
prairie dogs, squirrels, shrews and dogs. The virus can be transmitted from animal-to-human, human-to-human and
from a contaminated environment-to-human. There has been a single report of sick people transmitting Monkeypox
virus to animals (a dog). Mpox symptoms usually appear 6-13 days (up to 21 days) after infection. Methods for
treating mpox include supportive care, medication such as anti-virals, tecovirimat, brincidofovir and cdofovir, and
vaccinia immune globulin. Mpox vaccines are available for primary prevention (pre-exposure) and post-exposure
vaccination for persons and communities at risk of mpox. This paper provides a brief historical overview of mpox
morphology, transmission, clinical signs, diagnosis, Differential Diagnosis, treatment and prevention and control as
well as its zoonosis.
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INTRODUCTION identified members. The most well-known member is,
Several infections have emerged in humans, domestic which causes smallpox; others are MPXV, vaccinia
animals, wildlife, and plant populations, causing a virus (smallpox vaccine virus) the variola virus,
severe problem for humanity (1). Fatal epidemics such Abatino macacapox virus, Akhmeta virus, Camelpox
as the Middle East respiratory syndrome coronavirus, virus, Cowpox virus, Ectromelia virus, Raccoonpox
Ebola, Novel swine-origin influenza, severe acute virus, Skunkpox virus, Taterapox virus, and Volepox
respiratory syndrome, Zika virus infection, and Nipa virus (7,8,9).

virus infection, including mpox and severe acute

respiratory syndrome coronavirus 2, which were The monkeypox virus (MPXV) was first identified in
relatively recently prevalent worldwide, and the 1958 in monkeys imported from Singapore and kept
mentioned diseases were infected to humans due to for research in Denmark which gave it its name (10,11).
contact with host animals. Also, HIV, one of the worst However, given that the monkey was not the primary
diseases in human history, was also zoonosis (2). As host of the disease, this nomenclature was
an emerging virus, the Monkeypox virus has spread subsequently called into question. In November 2022,
from Africa to other regions of the World, including the World Health Organization (WHO) announced its
India, and hence is a growing concern. It can cause intention to adopt the term "Mpox" in its
infection in humans, domestic and wild animals, communications, urging other organizations to follow
ranging from moderate to life-threatening this recommendation (12).

consequences (1).
Two clades of MPXV have been identified: clade I,

Monkeypox virus (MPXV) is a complex cytoplasmic formerly known as the Congo Basin or Central African
double-stranded DNA virus, belonging to the genus clade, and clade II, formerly known as the West
Orthopoxvirus (OPXV), family Poxviridae (3, 4). African clade, which is divided into subclades Ila and
OPXVs are a diverse group that includes pathogenic I1b. Clade I is found in both animals and humans and
viruses of significance to public health and veterinary is linked to sporadic cases as well as large outbreaks.
medicine and low pathogenic viruses that circulate (13, 14).

undetected in wild animals (5,6,).The genus
Orthopoxvirus affects humans and animals, with 12
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Mpox (formerly monkeypox) is an emerging zoonotic
disease caused by Mpox virus infection, which affects
both humans and animals (15, 16).

Monkeypox virus can infect a wide range of mammal
species, including monkeys, anteaters, hedgehogs,
prairie dogs, squirrels, shrews and dogs. There has
been a single report of sick people transmitting
Monkeypox virus to animals (a dog).We are still
learning which species of animals can get monkeypox.
While we do not know if reptiles, amphibians, or birds
can get monkeypox, it is unlikely since these animals
have not been found to be infected with other
orthopoxviruses. Not all animals may have a rash
when they have monkeypox. Infected animals can
spread Monkeypox virus to people, and it is possible
that people who are infected can spread Monkeypox
virus to animals through close contact, including
petting, cuddling, hugging, kissing, licking, sharing
sleeping areas, and sharing food. Monkeypox virus
can be found in the rash caused by monkeypox (scabs,
crusts, fluids) and infected bodily fluids,including
respiratory secretions, and potentially in urine and
feces (18,19).

Mpox (formerly monkeypox) is a viral disease caused
by the monkeypox virus (MPXV), which is present in
the wildlife in several central- and west African
countries (20). MPXV in humans appears to have
originated in parts of Africa, where hunting forest
animals and preparation of wild game (bush meat) are
considered sources of exposure (13, 14).
Approximately thirty years later, the first MPX case
outside Africa—due to virus exposure Vvia
zoonotic transmission from an infected animal—was
reported in the U.S. (26). In 2022, an outbreak
occurred in Europe and globally where the disease was
transmitted between humans through mainly sexual
contact (20). The main factors in the disease outbreak
were travel from African countries and animal
importation. From this point on, MPX cases were
reported occasionally worldwide. However, in 2022,
the MPX outbreak became international and was thus
declared a global health emergency independent of
travel issues (21).

On 13 August 2024, Africa CDC officially declared
mpox a Public Health Emergency of Continental
Security (PHECS), marking the first such declaration
by the agency since its inception in 2017. The
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declaration will enable the mobilisation of resources
across affected countries, unlocking essential funding,
strengthening risk communication and community
engagement, boosting surveillance and laboratory
testing efforts, and enhancing human resource
capacities to respond effectively to the outbreak (22).
On 14 August 2024, the Director General of the World
Health Organization declared the outbreak a public
health emergency of international concern (PHEIC)
(23).

Therefore, the objective of this paper is:

Review on Mpox on Animals and its Zoonotic
importance.

MORPHOLOGY OF MPOX VIRUS

Morphologically, poxviruses are the largest viruses in
animals that can be visualized by light microscopy
(24). The human mpox virus is an oval-shaped virus
with a length of 220 to 450 nm, larger than viruses
such as HIV or SARS-CoV-2. It is brick-shaped,
enveloped, and  cytoplasmic, binding to
glycosaminoglycans to enter host cells (25). It is an
enveloped, double-stranded DNA virus (66) as an
enveloped virus, it has been postulated to alternatively
employ the classical apoptotic mimicry mechanism for
entry into host cells (26).

The MPXV virion is composed of four main parts: the
outer lipoprotein envelope, central core, outer
membrane, and lateral bodies. The outer membrane,
which features many tubules on the surface, encloses
the palisade layer, lateral bodies, and the core. The
central core includes double-stranded DNA (dsDNA)
from viruses and core fibrils, encircled by the palisade
layer’s tightly packed rod-shaped structure (Fig. 1)
(27,28). When viruses are released spontaneously,
they typically retain the outer lipoprotein envelope,
whereas viruses released through cellular rupture do
not. The extracellular enveloped virus and the
intracellular mature virus are the two infectious viral
particles that are produced during replication. The
peripheral bodies and viral core, which include
specific proteins, are encased within the lipoprotein
envelope covering the intracellular mature virus’s
surface (29).In contrast to virions released by cellular
rupture, spontaneously generated virions typically
contain the outer lipoprotein membrane (30). A mature
virion seems to have around 80 viral proteins (31).
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Surface tubules

Fig:1 structure of mpox Source (27)

TRANSMISSION

The available information suggests mpox is a disease
of mammals (including humans), but exactly which
mammals is still being discovered. We know that
nonhuman primates and African rodents are
susceptible. In the United States and other non-
endemic regions, a significant concern is the potential
for spillover of mpox to wildlife from infected people
or domestic mammals, emphasizing the importance of
infection control measures to contain the disease. (32)

In nature, many animal species were found to be
infected with MPXV, including rope and tree species
of squirrels, Gambian pouched rats (Cricetomys
gambianus), striped mice, dormice, and primates (33).
It can infect a wide range of mammal species,
including monkeys, anteaters, hedgehogs, prairie
dogs,squirrels, shrews and dogs (34).

The virus can survive for a long period on objects that
can become a vector for transmission (10).The
incubation period for mpox averages between 7 and 14
days. During this period, infected animals or people
typically have no signs of illness and are not
contagious. Afterward, initial signs of infection in
animals differ slightly from those in people, and likely
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even differ by animal species. What all infected
individuals seem to have in common is fever and
swollen lymph nodes. This helps to distinguish mpox
from smallpox and chickenpox, which do not cause
lymph nodes to swell. Nonhuman primates and prairie
dogs also have been reported to have the following:
Cough, Conjunctivitis (reddened eyes), Runny nose
and Lack of appetite (32).

The virus can be transmitted from animal-to-human,
human-to-human and from a contaminated
environment-to-human Index cases are infected by
direct contact with the blood, bodily fluids, or
cutaneous or mucosal lesions of infected animals,
including through their bite or scratch. Human
infections through the handling of infected monkeys,
Gambian giant rats and squirrels have been
documented in Africa, while eating inadequately
cooked meat of infected animals has also been
identified as a possible risk factor for transmission
(35).

Traditionally, mpox was considered a zoonotic disease.
Nevertheless, many of the reported cases in recent
outbreaks have been linked to intimate and sexual
contact, particularly among men who have sex with
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men (MSM). This pattern has raised concerns about
mpox’s association with sexual health (36).

Small mammals can carry the virus, sometimes
without apparent symptoms, while non-human
primates can get sick with monkeypox and have signs
of disease like humans. In 2003, an outbreak of
monkeypox in domesticated prairie dogs occurred
after they shared bedding and caging with a shipment
of infected small mammals from West Africa. This led
to 47 human cases in 6 states in the United States.
Instances of animal-to-animal and animal-to-person
spread, such as the 2003 outbreak, demonstrate the
need to reduce the risk of secondary infections to and
from animals by isolating infected people as well as
exposed and infected animals. (18).
Animal-to-human transmission can occur through
bites from animals, in aerosols during close contact, or
by direct contact with lesions, blood or body fluids. In
Africa, human outbreaks have often been linked to the
handling, preparation of and consumption of wild
animal meat. The prevalence of monkeypox infection
in wild primates is unknown but some studies have
shown that 8% of non-human primates in West Africa
were seropositive (37). Typically, outbreaks of mpox
occur in the population that hunts, handles, and eats
infected wild animals (38).

Besides sexual contact, non-sexual contact, household
and healthcare facility contacts have been reported by
cases in DRC (39).

The rodents or squirrels living in the Sub-Saharan
Africa rain forests act as potential reservoirs,
amplifying Mpox. Humans and monkeys are
accidental Mpox hosts (41).

During pregnancy or birth, the virus may be passed to
the baby. Contracting mpox during pregnancy can be
dangerous for the fetus or newborn infant and can lead
to loss of the pregnancy, stillbirth, death of the
newborn, or complications for the parent (42).

Though animal-to-human and human-to-human
transmission has been scientifically established, there
are recent reports suggesting human-to-animal
transmission (43).

The virus is transmitted between animals via fecal-oral
transmission or through wounds, the nose, and
ingestion of infected meat. The available data on the
disease in animals is insufficient, and further studies
are currently being conducted (44, 55).
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Further evidence suggests that the virus is evolving to
become more transmissible between humans and to
infect a wider range of host species, and that human-
to-animal transmission may also occur. It is therefore
possible that an epidemic state of the disease may
occur in the future (46).

CLINICAL SIGNS AND SYMPTOMS

Mpox symptoms usually appear 6-13 days (up to 21
days) after infection. The clinical manifestation of the
disease includes general febrile symptoms, a distinct
rash (papules) on the skin and sores on the mucosa,
back pain and muscle aches. The rash may spread
quickly throughout the body within three days of
experiencing the initial symptoms. Most people
experience mild to moderate symptoms that usually
last two to four weeks, followed by a full recovery.
(20).

The disease in people is generally mild and self-
limiting, and recovery is typically within two to four
weeks. However, more severe disease and death have
been reported, particularly in Africa and in children,
young adults, and immunocompromised individuals
(32). MPXYV infection can be fatal, with mortality rates
as high as 10-17% for more virulent strains (47, 48).

Clinical signs and outcomes for animals with mpox
have not been fully described (47, 48). It is not clear
what symptoms infected animals may have; watch
them for potential signs of illness including lethargy,
lack of appetite, cough, nasal secretions or crust,
bloating, fever, and pimple or blister-like skin rash
(49).

DIAGNOSIS

Monkeypox can have serious health consequences; a
rapid, sensitive, specific, and cost-effective diagnosis
is required for appropriate management (1).

The gold standard for differentiating MPXV from
other orthopoxviruses is whole genome sequencing, so
the MPXV associated with the current global outbreak
has been sequenced. According to this sequencing, the
current MPXV outbreak is associated with Clade 11
and is more closely linked to the MPXV isolate from
the 2018- 2019 outbreak in the UK, Singapore, and
Israel (50).

A few diagnostic techniques are applicable, including
real-time PCR, immunohistochemistry, electron
microscopy visualization, viral culture, and anti-
orthopoxvirus IgG and IgM. PCR can be used alone,
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but the result is enhanced when combined with
epidemiological data (17, 51).

Laboratory testing of people and animals with
suspected mpox is critical to confirm the infection and
prevent or contain outbreaks. Veterinarians can play
an important role by collecting and submitting
appropriate  patient specimens to a reference
laboratory in the Laboratory Response Network (32).

The Polymerase Chain Reaction (PCR) is a normally
preferred method for the diagnosis of mpox due to its
high accuracy and sensitivity (52).

DIFFERENTIAL DIAGNOSIS

It is important to distinguish mpox from chickenpox,
Smallpox, measles, bacterial skin infections,
Rickettsialpox, scabies, herpes, syphilis, Generalized
vaccinia, Disseminated zoster, Yaws, Eczema
herpeticum, other sexually transmitted infections, and
medication-associated allergies. Someone with mpox
may also have another sexually transmitted infection
at the same time, such as syphilis or herpes (42, 53,
54).

TREATMENT

Currently, researchers are devoted to developing anti-
Mpox drugs by interfering with the DNA or RNA
synthesis of the viral genome (55).

Human and animal surveillance should be done
continuously to predict possible Mpox outbreaks.
Except for the smallpox vaccination, which provides
some protection, there is no particular therapy for
Mpox infection. Medicinal plants are a rich source of
secondary metabolites that may help offer natural and
safe treatments without specific vaccines or antiviral
medications for Mpox. (1).

There is no recommended treatment for Mpox
(monkeypox) infection, but supportive veterinary
options (such as analgesics) are available to reduce
suffering in severe cases (43).

Methods for treating mpox include supportive care,
medication such as anti-virals, tecovirimat,
brincidofovir and cdofovir, and vaccinia immune
globulin (56). Since most patients with mpox are
treated individually without special medication,
appropriate supportive care is required depending on
the symptoms. For example, patients with
gastrointestinal symptoms, such as vomiting and
diarrhea, need desperate hydration to minimize water
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loss. Likewise, appropriate supplementation can
alleviate symptoms, manage complications, and
prevent long term after effects. Some antiviral
supplementation may be effective in treating mpox,
but these drugs have been approved for smallpox
management based on animal models. Although dose
studies have been performed on these drugs according
to the human body, the efficacy of the drug cannot be
completely trusted (57).

PREVENTION AND CONTROL

OPXVs are a diverse group that includes pathogenic
viruses of significance to public health and veterinary
medicine and low pathogenic viruses that circulate
undetected in wild animals (58, 59, 60).

Because the MPXYV is highly contagious, people must
understand how to protect themselves and what
precautions to take. Simple suggestions for
prophylaxis include wearing masks when interacting
with any suspected or confirmed case, particularly in
medical settings; frequently cleaning surfaces and
hands; being extra cautious when handling animals,
pets, and raw meat; avoiding multiple partners or
engaging in safe sex, etc. (61).

Preventing Mpox (monkeypox) virus from
establishing in new animal reservoirs from currently
non-endemic countries and territories is critical to
preventing the global expansion of countries with
endemic Mpox (monkeypox) (43).

It is therefore imperative that healthcare professionals
in all countries are fully informed about the virus and
the disease it causes, as well as the means of
preventing infection, with vaccination being a
particularly important method of protection (40).

There is no safe vaccine that is currently approved for
pets or other animals. Vaccination of high-risk humans
at the human-animal interface should be prioritized
based on their clinical susceptibility, exposure, and
availability of the vaccine, and should adhere to the
WHO guidelines (43).

mpox vaccines are available for primary prevention
(pre-exposure) and post-exposure vaccination for
persons and communities at risk of mpox. Vaccines
deployed for the global public health response to mpox
are primarily MVA-BN, a non-replicating live
vaccinia virus vaccine consisting of a modified Ankara
strain of vaccinia which requires two doses and is
approved for use in adults, and LC16-KMB, a single-
dose minimally-replicating live vaccinia virus vaccine
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derived from the Lister strain of vaccinia and approved
for use in adults and children. Both these live
attenuated vaccines were developed with the purpose
of improving the vaccine safety profile through
attenuation of strains used to eradicate smallpox
globally. Due to the cross-protection which is a feature
of orthopoxviruses, these newer minimally-replicating
or non-replicating vaccinia virus vaccines which were
developed for smallpox preparedness were also
approved for prevention of mpox prior to (MVA-BN)
or during (LC16) the global outbreak. Other platforms
for mpox vaccines such as mRNA and protein subunit
vaccines are in development (13).

Pre-exposure prophylaxis:-Highly recommended for
healthcare workers as a means of individual protection
and epidemiologically to help prevent the spread of the
virus; Post-exposure Prophylaxis:-This type of
prophylaxis is recommended in the case of
unprotected contact with skin mucous membrane or
any other bodily fluids of a confirmed infected patient;
Also recommended for people who closely share space
with the infected person, as infection is possible
through aerosol secretions (51).

Animals immunized with two doses of the JYNNEOS
vaccine and a single dose of the ACAM2000 vaccine
were fully protected against the severe and lethal
effects of the disease. In contrast, immunization with
a single dose of JYNNEOS did not abolish disease
severity and fatal impact (62).

Anyone presenting with symptoms compatible with
mpox should be advised to seek medical care and
abstain from sex and close contact with others until a
diagnosis is made or until symptoms resolve if
infected (20).

Disinfect animal bedding, enclosures, food dishes, and
any other items in direct contact with infected animals
following the Disinfecting Home and Other Non-
Healthcare Settings (19).

Nonetheless, to prevent further viral spread and
potential evolution and establishment of new endemic
areas, during public health emergencies caused by
emerging zoonotic diseases, responders should apply
a One Health approach to investigate potential
spillback of human infections to animals, including
pets (63).

The One Health initiative recognizes the intrinsic links
between human, animal, and environmental health and
aims to prevent and mitigate health risks at their
interface. The environment is a fundamental
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component of public health, and greater attention to
environmental factors is essential for promoting health
and well-being within societies (13, 64, 65).

One Health: an integrated, unifying approach that
aims to sustainably balance and optimize the health of
people, animals and ecosystems. It recognizes that the
health of humans, domestic and wild animals, plants
and the wider environment (including ecosystems) are
closely linked and interdependent. The approach
mobilizes  multiple  sectors, disciplines and
communities at varying levels of society to work
together to foster well-being and tackle threats to
health and ecosystems, while addressing the collective
need for clean water, energy and air, safe and
nutritious food, taking action on climate change, and
contributing to sustainable development (13).

CONCLUSION

There is an urgent need for increased research to
understand susceptible animal species and reservoir
hosts in both endemic and non-endemic countries.
Preventing Mpox (monkeypox) virus  from
establishing in new animal reservoirs from currently
non-endemic countries and territories is critical to
preventing the global expansion of countries with
endemic Mpox (monkeypox).

Taking a One Health approach to combat mpox
requires a comprehensive framework that incorporates
an understanding of the socio ecological processes
driving the epidemic pattern and synergistic strategies
to promote population, animal, and environmental
health.
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