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Monkeypox virus is a double-stranded DNA virus species that causes disease in humans and mammals. Itis a
zoonotic virus belongs the genus Orthopoxviral, the family of Poxviridae, associated with the smallpox virus in

many aspects.

monkeypox virus vaccination outbreak

| 1. Features of Monkeypox Epidemics

Monkeypox virus has evolved into two separate clades: West Africa and Congo Basin 1. Different epidemiological
and clinical characteristics distinguish the diseases caused by the two MPXV clades. The Congo Basin strain has a
fatality rate of 10% (2. West Africa has a fatality rate of approximately 1%, with a higher mortality rate among
patients with HIV co-infection Bl. From 1986 to 1992, only 13 incidents were reported of monkeypox, and none
were recorded from 1993 to 1995 [, In 1997, a total of 88 individuals were confirmed to have monkeypox (MPX)
infection, whereas in 1996, there was a sudden increase in the number of MPXV-infected human cases reported in
Democratic Republic of the Congo (DRC) BBl MPX outbreak occurred in the United States in 2003. This is the
first outbreak of MPX outside of Africa, and it has been linked to the importation of marmots from Africa into the
United States. A total of 47 people have been detected in five states B, From September to December of 2005,
Sudan reported ten confirmed cases and nine suspected cases of MPXV due to an outbreak of MPX [&l. Between
2006 and 2007, human MPX infection was again detected in DRC. Since the 1980s, MPX transmission has

increased by 20, while smallpox vaccination reduces disease risk by 21 2,

In addition, monkeypox from Central Africa inhibits T-cell receptor-mediated activation, suppressing
proinflammatory cytokine production within human cells from earlier infected monkeypox patients 19, The MPXV
inhibitor supplementing the enzymes or gene inhibits enzymes missing in West African strains and has been
recognized as an essential immune modulating factor contributing to the increased virulence of Central African
strains [111. Additionally, the central African strain selectively regulates host responses, particularly in host cell death
(121 |nfection with central African monkeypox appears to preferentially inhibit the transcription of genes essential in

host immunity, according to transcriptional research 2131,

| 2. Nomenclature of Monkeypox Virus
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The Orthopoxvirus genus of the Poxviridae family includes numerous zoonotic infections, particularly monkeypox
(241 To replace monkeypox, the WHO will adopt the new preferred name, “Mpox” 13, Poxviruses’ primary hosts are
lemmings, rabbits, and primates, which can be infrequently passed to humans, allowing the incidence of human-to-
human transmission 8. The Poxviridae family is divided into two taxonomic groups: Entomopoxvirinae and
Chorodopoxvirinae. The subfamily classification depends upon whether the virus infects insects, as in

Entemopovirinae, or vertebrates, as in Chorodopoxvirinae (7],

DNA viruses usually increase and express their genomes in the nucleus, making substantial use of cellular
proteins; unfortunately, this is not the case for poxviruses 819 The main portion of the genome will contain genes
participating the important function, such as virus assembly and transcription, while some are located at termini
which participate in virus—host interactions 2%, Poxviruses encode more than 150 genes, and 49 genes are
common across all sequence members of the provirus family, while 90 are frequent inside the subfamily of
chorodopoxviruses 21, Further, poxvirus genera are divided into eight vertebrates: Yatapoxvirus, Orthopoxvirus,
Caprioxviru, Molluscipoxvirus, Suipoxvirus, Capripoxvirus, Avpoxvirus, and Parapoxvirus (Figure 1). These viruses

share the same DNA sequence with the same antigens for reactivity 22,

Genome
Family Subfamily Genus Species Composition
Avipoxvirus
Capripoxvirus
Centapoxvirus
Cervidpoxvirus Abatino macacapox virus
Crocodylidpoxvirus Akhmeta virus
Leporipoxvirus Camelpox virus
Macropopoxvirus Cowpox virus
Poxviridae Chordopoxvirinae Molluscipoxvirus Ectromelia virus
Mustelpoxvirus Monkeypox virus !+ [dsDNA
~—~—__, | Orthopoxvirus Raccoonpox virus
Oryzopoxvirus Skunkpox virus
Parapoxvirus Taterapox virus
Pteropopoxvirus Vaccinia virus
Salmonpoxvirus Variola virus
Sciuripoxvirus Volepox virus
Suipoxvirus
Vespertilionpoxvirus
Yatapoxvirus

Figure 1. Taxonomy of Monkeypox Virus.

Poxviruses contain the human smallpox virus, declared eradicated in 1980 by the World Health Organization.
Other poxviruses that can infect humans include the cowpox virus, smallpox virus, and Akhmeta virus, as well as
viruses from different animal species that can cause a pandemic when combined with the monkeypox virus. The
monkeypox virus is the most prevalent of these in humans. Bovine pox is another zoonotic disease with a large

population in the animal kingdom, a clear relationship to livestock exposure in humans with variable prevalence
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and severity and a progression of several weeks. Paraboxvirus is a viral genus in the poxvirus family that includes
species widespread among sheep, goats, cattle, camels, and the cervix. They are emollients in humans (breast
nodules) infected by oral or pharyngeal (papular stomatitis) or skin contact (cellular dermatitis), typically with a

moderate granulomatous reaction, causing a variety of clinical manifestations in animals.

Moreover, Paraboxvirus results in the formation of large nodular or vascular lesions. The species generates less
immunity than Orthopoxviruses, increasing the likelihood of reinfection. Molluscum contagiosum is a common
disease in humans, children, and adults caused by species of the genus Molluscipoxvirus, with specific human
swellings and erythematous papules mimicking soft tumors, usually with few and variable numbers of
immunizations. In the planting area, it is mainly distributed in roots, trunk, and limbs. Immunity is self-limited. The
spreading of Molluscum contagiosum disease via direct contact with the genital lesions is facilitated by sexual

contact and is also spread by Candida.

In contrast to other viruses, smallpox viruses have a much lower mutation ability than RNA viruses, such as
influenza viruses. However, these viruses have extensive genetic ability, which explains their ability to attack and

evade the virus and the immune system [231124],

| 3. Morphology and Pathogenesis of Monkeypox

Poxvirus mature structure (Figure 2) has a distinctive dumbbell-shaped nucleoprotein core composed of a double-
stranded DNA genome 8. Monkeypox virions consist of 30 structural and membrane viral proteins, virus-encoded
DNA-dependent RNA polymerase, and associated transcription enzymes 221281 The virus genome comprises
197,000 bp and contains hairpin termini along with >190 non-overlapping open reading frames (ORFs) 2728 The
genome’s highly conserved central coding region is guarded by variable ends comprising inverted terminal repeats.
At least ninety open reading frames (ORFs) are required for the virion’s replication and morphogenesis. Many non-
essential ORFs play a role in the differences in poxvirus host tropism, immunomodulation, and pathogenesis, with

many ORFs yet to be functionally categorized 22!,
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Figure 2. Morphology of Monkeypox Virus.

The pathogenicity and pathophysiology of the monkeypox virus begin with virus transmission, which starts with
close contact of animal to human or human-to-human. Smallpox and monkeypox infect through the host's
respiratory or oropharyngeal mucosa. The virus enters through the inoculation site and begins replication in the
respiratory and oropharyngeal mucosa. Viruses spread to the local lymph nodes in primary viremia. However,
these viruses enter lymph nodes and organs via blood circulation in secondary viremia. This process represents
the incubation period of 7 to 14 or 21 days 9.

External virion proteins, cellular glycosaminoglycans on the target cell’'s surface, and extracellular matrix
components are most likely involved in monkeypox virion attachment. Poxviruses enter host cells via a low-pH
endosomal pathway or direct fusion with the plasma membrane at neutral pH, releasing the viral core in the
cytoplasm. A complex of 12 non-glycosylated viral membrane proteins is required for intracellular mature virions
and enveloped extracellular virions to fuse with the cell B, Following entry, the virus-encoded multi-subunit DNA-
dependent RNA polymerase initiates viral transcription, followed by the translation of early, intermediate, and late

proteins on host ribosomes B2, Poxvirus DNA synthesis occurs in cytoplasmic structures known as “factories”,
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which gradually transition from compact DNA-containing structures wrapped in Endoplasmic reticulum membranes
to crescent-shaped structures where virion assembly takes place. While most mature virions remain within the cell
(intracellular mature virions), some are transported via microtubules and enveloped by two Endoplasmic reticulum
or Golgi-derived membranes. These enveloped virions can either initiate actin polymerization, which propels the
particle on an actin tail toward an adjacent cell, or exit the cell via cytoplasmic membrane fusion and become
enveloped extracellular virions (Figure 3) 23],
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Figure 3. Pathogenesis of Monkeypox virus.

| 4. Symptoms

In non-human primates, MPVX typically causes a short-lived rash. Plague and 1-4 mm epidermal papules that
develop into pustules and crust over are the first clinical signs. A typical lesion has a red, necrotic, and depressed

center surrounded by epidermal hyperplasia. These “smallpox pustules” can appear anywhere on the body, but the

https://encyclopedia.pub/entry/46298 5/10



Clinical Manifestation, Pathogenesis and Diagnosis of Monkeypox Virus | Encyclopedia.pub

face and extremities are the most common. Most infected animals recover quickly; however, fatal cases occur,
particularly in neonatal monkeys. Following vaccination, MPVX-caused illness was discovered in various rodents,
including prairie dogs, dormice, and squirrels. Clinical symptoms in each of these cases (Figure 4) vary, but fever,
weight loss, nasal discharge, coughing, respiratory involvement, and mouth ulcers may establish [28124135] MSM
have been reported to represent the majority of cases in the current outbreak, often resulting in genital lesions or a
vesicular—pustular rash [B8IE71[S8I39[40141] The fact that the perineum and vaginal area are commonly affected by
the rash suggests that sexual contact may have been the cause of the condition. Monkeypox is often confused with

other sexually transmitted infections (STIs), such as granuloma inguinale, molluscum contagiosum, chancre, or
herpes simplex infection [£21[43],
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Figure 4. Symptoms of Monkeypox virus.
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The clinical features of traditional smallpox with a high mortality rate are classified as typical, altered, variola sine

eruption, hemorrhage, and flat type 4. The hemorrhagic type, which causes widespread bleeding in the skin and

mucosal membranes, and the flat type, in which the pustules remain flat, were both frequently fatal. The

pathophysiology of these virulent strains of smallpox is poorly studied. Non-human primate models of smallpox and

Orthopoxviral infections have been developed utilizing cynomolgus and rhesus macaques 121,
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