
Post Invasional Host Interaction Consequences of Monkey Pox Virus and Its 
Advanced Treatment: A Mechanism Based Review

Darshana Rathi*, Laxmi Sahu, Anjali Minj and Trilochan Satapathy

Columbia Institute of Pharmacy, Village Tekari, Near Vidhansabha, Raipur-493111, C.G, India

Citation: Rathi D, Sahu L, Minj A, Satapathy T. Post Invasional Host Interaction Consequences of Monkey Pox Virus and Its 
Advanced Treatment: A Mechanism Based Review. Curr Res Altern Complement Integra Med 2024; 1(1): 26-33.

Received: 16 November, 2024; Accepted: 02 December, 2024; Published: 06 December, 2024

*Corresponding author: Darshana Rathi, Columbia Institute of Pharmacy, Village Tekari, Near Vidhansabha, Raipur-493111, 
C.G, India. Mob: +919039014155, Email: darshanarathi20018@gmail.com

Copyright: © 2024 Rathi D, et al., This is an open-access article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source 
are credited.

1

ReviewVol: 1 & Iss: 1

https://urfpublishers.com/journal/alternativemedicine

Current Research in Alternative Complementary & Integrative Medicine

 A B S T R A C T 
The present study has been undertaken to explore and explain the post invasional consequences of monkeypox (Mpox) 

virus. This infectious disease occurs in humans as well as other animals with the symptoms such as rash, blisters, which in term 
causes fever and enlargement of lymph nodes, muscle aches. Other complication includes pneumonia, encephalitis, sepsis, eye 
infection that leads loss of vision also. Various majors such as supportive treatment and therapeutic majors such as antivirals like 
Tecovirimat, Brincidofovir, Cidofivir, etc. Apart from therapeutic majors the prevention is the best way and can be achieved by 
Mpox vaccine. There are two FDA approved vaccine for monkeypox i.e., JYNNEOS and ACAM2000 available in the market that 
shows positive response towards monkeypox virus. In this review, we have devoted our efforts to comprehensively discuss the 
mechanism through which the antiviral agents and vaccines exert their pharmacological response to fight with monkeypox virus.
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1. Introduction
The monkeypox virus, which belongs to the Orthopoxvirus 

genus in the Poxviridae family, is the cause of the uncommon 
viral illness known as monkeypox1. Although the virus was 
initially identified in 1958 in laboratory monkeys (hence the 
term “monkeypox”), rodents and other small animals are thought 
to represent the virus’s natural reservoir2. The disease is mainly 
seen in central and west Africa and the first human case was 
discovered in the Democratic Republic of the Congo in 19703. 
The main ways that monkeypox is transmitted are via eating 
bushmeat or coming into touch with diseased animals, such as 
rats and primates4. Direct contact with an infected person’s bodily 
fluids, skin lesions or respiratory droplets, particularly during 
close contact, can also result in human-to-human transmission. 
Additionally, contaminated goods and surfaces, such clothing 
or bedding, can transmit the infection5. A rash that typically 

begins on the face and extends to other areas of the body, such 
as the hands, feet and genital area, is a hallmark of monkeypox6. 
The rash develops in phases, beginning as flat red spots and 
progressing to elevated, fluid-filled vesicles, crusting over and 
finally healing. Monkeypox is usually a mild illness that goes 
away on its own in a few weeks. Nonetheless, the illness can 
occasionally be rather serious, particularly in young children, 
expectant mothers or those with compromised immune systems. 
Sepsis, pneumonia, subsequent bacterial infections and in rare 
instances, death, are examples of complications. Depending 
on the virus strain and the population afflicted, the fatality 
rate of monkeypox might vary from 1% to 11%7. Although 
monkeypox has traditionally only been found in specific parts of 
Africa, incidences outside of Africa have noticeably increased 
in recent years8. A major worldwide outbreak of monkeypox 
was documented in 2022, including instances in nations that 
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had never before seen widespread monkeypox transmission9. 
Increased public health awareness resulted from this and public 
health initiatives and vaccine campaigns were used to try to 
stop the spread. Monkeypox does not currently have a specific 
antiviral treatment. However, if given prior to exposure, smallpox 
vaccinations, which are quite effective against monkeypox, can 
offer protection10. In actuality, healthcare professionals and 
those who are at high risk of exposure are frequently advised to 
get the smallpox vaccine. For severe cases, antiviral medications 
like tecovirimat may be utilized. Isolating affected people, 
maintaining proper hygiene, avoiding contact with animals that 
might be infected and utilizing personal protective equipment 
(PPE) for healthcare personnel are all examples of preventive 
strategies.

2. Monkeypox Classification
The monkeypox virus, a species of the genus Orthopoxvirus, 

is the cause of mpox, formerly known as monkeypox. Clade I, 
which includes subclades Ia and Ib and Clade II, which includes 
subclades IIa and IIb, are the two separate clades of the virus. 
The clade IIb strain of m-pox produced a worldwide outbreak 
in 2022-2023. The monkeypox virus (MPXV) is the cause of 
m-pox. In the Poxviridae family, which also contains variola, 
cowpox, vaccinia and other viruses. Clade I, which includes 
subclades Ia and Ib and Clade II, which includes subclades 
IIa and IIb, are the two separate clades of the virus. The 
orthopoxvirus genus contains the variola virus, which caused 
smallpox, an infectious human disease, before it was eradicated 
with the development of the smallpox vaccine. The WHO has 
classified several members of the poxvirus family, including 
the monkeypox virus, as potentially epidemic or pandemic 
illnesses. Both the United States and the European Union (EU) 
have classified the monkeypox virus as a potentially high or 
serious danger disease. Clade I, which has traditionally been 
linked to the Congo Basin and Clade II, which has historically 
been linked to West Africa, are the two subcategories or clades. 
Clade II was responsible for a worldwide pandemic in 2022-
202311. The coding area of MPV is 96.3% the same as that of 
the variola virus however, the regions of the genome that encode 
for virulence and host range are different. MPV is not a direct 
descendant of the variola virus, according to a phylogenetic 
study. The virus has a kingdom called Varidnaviria. The phylum 
Nucleocytoviricota of the Bamfordvirae family is a member of 
the Class Pokkesviricetes and the Order Chitovirales, which is a 
member of the Family Poxviridae. The genus Orthopoxvirus is 
known as Orthopoxvirus monkeypox12,13. Other synonyms for 
Clades include MPV, MPXV and hMPXV. Clades are further 
separated into Clades I and II, which are further classed as Clade 
Ia and Clade Ib for Clade I and Clade IIa and Clade IIb for Clade 
II14.

3. Genome and Structure
Like other poxviruses, the monkeypox virus is oval in shape 

and has an outer membrane made of lipoproteins. The virus’s 
transcription factors, DNA and enzymes are shielded by the 
outer membrane. DNA viruses typically rely on the machinery 
of their host cell to reproduce and express their genome in the 
nucleus of eukaryotic cells. However, the majority of the proteins 
that monkeypox viruses need to proliferate in the cytoplasm 
are encoded in their genome13. The 200 kb of double-stranded 
DNA that make up the monkeypox virus’s genome code for 191 

proteins. Monkey pox virions have big oval envelopes, just like 
other poxviruses. The DNA and the enzymes that help break 
down the protein coat and replicate are located in the core of 
each virion. Genes in the viral genome’s extremities are more 
closely linked to interactions between the virus and the host cell, 
such as spike protein properties, whereas genes in the genome’s 
centre code for essential processes like viral transcription and 
assembly15. (Figure 1)

Figure 1: Genome and Structure of Monkeypox virus.

4. Physical Properties of Monkey Pox Virus 
Monkey pox virus is an enclosed virus, which means that its 

centre is encased in a lipid membrane. Its capacity to infect cells 
may be influenced by this envelope, which is produced from the 
host cell16. As is typical of many poxviruses, the virus usually 
has an oval or brick-like form. With a diameter of between 200 
to 400 nanometres, the monkeypox virus is comparatively large 
in comparison to many other viruses17. Its double-stranded DNA 
genome provides for a more robust replication process and is 
more stable than RNA genomes. Outside of a host, the virus can 
persist for a long time, particularly in dry, chilly conditions. Heat 
and other disinfectants, however, can deactivate it.

5. Chemical Properties of Monkey Pox Virus
The orthopoxvirus that causes monkeypox has a number 

of noteworthy chemical and biological characteristics. It has a 
complicated structure with a lipid sheath and a genome made 
of double-stranded DNA18. The membrane of the host cell 
serves as the model for the viral envelope, which contains 
proteins that allow access into host cells. Although the virus 
is comparatively persistent in the environment, heat, UV light 
and common disinfectants can all deactivate it. Monkeypox 
virus uses the host’s transcription and replication machinery to 
replicate in the cytoplasm of host cells. It can trigger a number 
of immunological reactions, such as cytokine production. 
One significant component of its pathogenicity is its capacity 
to elude the immune system19. The virus can spread through 
contaminated items and through direct contact with respiratory 
secretions, lesions or bodily fluids that are infected.

6. Life Cycle and Replication
Since MPV is an Orthopoxvirus, all of its replication takes 

place in the cytoplasm of the cell within “factories” that are 
formed from the host’s rough endoplasmic reticulum (ER), 
where transcription and translation of viral mRNA also occur. 
Additionally, DNA replication, gene expression and mature 
virion (MV) assembly take place in the factories15. Viral proteins 
enable MPV virions (MVs) to adhere to the cell surface. A neutral 
pH is necessary for virus entrance into the host cell’s plasma 
membrane; if not, entry happens through an endocytic pathway 
that is pH-dependent. The Entry Fusion Complex (EFC) on the 
monkeypox virus’s MV enables it to enter the host cell upon 
attachment. The host ribosomes convert the viral mRNA into 
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structural virion protein. When MPV releases enzymatic factors 
and viral proteins that render the cell inoperable, gene expression 
starts. Viral matures are contagious. But until they are moved 
from the factories to the Golgi/endosomal compartment, they 
will remain inside the cell. The factory’s ER membrane can 
disassemble thanks to protein synthesis and tiny lipid-bilayer 
membranes will form to enclose the genomes of newly formed 
virions, which are now extracellular viruses (Evs)8. Wrapping 
the virus and creating Evs require the GARP complex’s VPS52 
and VPS54 genes, which are crucial for transport. Together 
with other enzymes and genetic information required for the 
replication cycle to take place, DNA concatemers break down 
the genomes that are present in new virions20.

7. Pathogenesis and Transmission
The MPXV can infect its host by via the nasopharynx 

oropharynx and subcutaneous portals. At the site of entrance, 
MPXV multiplies before moving on to neighbouring lymph 
nodes. After an initial stage of infection, the virus travels to 
specific other organ systems. In appearance, MPXV is similar 
to other known Orthopoxviruses. MPXVs have an oval or 
brick-shaped outer membrane composed of lipoproteins. The 
MPXV completes its life cycle in the cytoplasm even though 
it is a DNA virus. Several proteins are required for viral DNA 
replication, transcription and virion packaging. MPXV can use 
macropinocytosis and fusion to infiltrate or pierce the host cell. 
Both the respiratory and the cutaneous routes are possible for 
monkeypox viruses to reach the host21. The illness’s manifestation 
may vary depending on the virus’s clade and point of entry. 
The monkeypox virus can infect airway epithelial cells in the 
respiratory system, while it can infect keratinocytes, fibroblasts 
and endothelial cells in the skin, resulting in a cytopathic and 
productive infection. Through direct viral access to lymphatic 
channels and the migration of antigen-presenting cells, the 
monkeypox virus travels from the original site of infection to 
draining lymph nodes. The monkeypox virus can target other 
large organs, the spleen and the liver after first replicating in the 
lymph nodes, causing a low-grade primary viraemia. There, it 
amplifies and causes a second major viraemia wave, which may 
then enable the virus to spread to other distant organs like the 
lung, kidneys, intestines and skin22.

Transmission can happen between humans and animals. 
The precise animal reservoir of the monkeypox virus remains 
unknown, despite the fact that it has been isolated from a number 
of rodents and non-primate mammals in Africa, including rope 
squirrels, tree squirrels, Gambian rats, dormice and monkeys. 
Humans and monkeys have been proposed as inadvertent hosts of 
the illness23,24. Both non-invasive exposures to infected animals 
(such as touching the animal, cleaning its cage and killing or 
processing its meat) and bites or scratches from infected animals 
can result in animal-to-human transmissions, however the former 
is less likely to happen. Numerous zoonotic spills over into 
human populations have been identified by genomic analysis, 
indicating that the monkeypox virus may continue to exist in 
wildlife reservoirs and sporadically infect people. The virus that 
causes monkeypox can spread from person to person through 
respiratory secretions, direct touch, vertical transmission, 
percutaneous contact or indirect contact through fomites. When 
big respiratory droplets from the transmitter host land on the 
recipient host’s mouth and nose mucous membranes, respiratory 
transmission takes place. For transmission to take place through 
this pathway, prolonged in-person interaction, such as within 

the home, may be necessary. Activities that cause dried material 
from lesions to be re-suspended, such as shaking infected linens, 
may also be dangerous and therefore to be avoided. The 2022 
outbreak’s main method of transmission has been direct contact 
with infected sores or lesions on mucosal membranes. Activities 
involving close, intimate contact with an infected person can 
spread the monkeypox virus and a breach in the recipient’s skin 
or mucosa such as microscopic abrasions during sexual activity 
may aid transmission24. (Figure 2).

Figure 2: Transmission cycle of Monkeypox virus.

8. Antibody Response Against Monkey Pox
A vital component of the immune system’s defence against 

the virus is the antibody response to monkeypox and knowledge 
of this response is essential for both disease control and vaccine 
development25. A member of the Orthopoxvirus genus, which 
is related to smallpox, the monkeypox virus (MPXV) is the 
cause of monkeypox. Human-to-human transmission is possible 
even though monkeypox was once thought to be a zoonotic 
disease (spread from animals to humans), particularly when 
a person comes into close contact with an infected person or 
contaminated surfaces26. Both innate and adaptive immune 
responses are started by the immune system when the body is 
exposed to the monkeypox virus25. Interferons and other immune 
cells, such as macrophages, are the body’s first line of defence 
because they help stop the spread of viruses and stimulate the 
adaptive immune system. T cells and B cells are activated by 
the adaptive immune system to react to the virus in a particular 
way. Antibodies are proteins produced by B cells that either 
neutralize or mark viruses for death. These usually indicate an 
acute or early-stage infection and are the first to be produced in 
response to an infection. These take longer to form and stay in 
the body, giving long-lasting immunity and assisting the body 
in identifying and combating the virus more successfully in the 
event of re-exposure. IgM antibodies usually show up in the first 
week or so after monkeypox infection. After the first few weeks, 
IgG antibodies start to increase and are believed to offer long-
term protection. The exact length of protection after monkeypox 
infection is still being investigated, however IgG levels can 
last for months or even years27. The vaccinia virus, a similar 
virus used in the smallpox vaccine, has been demonstrated to 
offer cross-protection against monkeypox. Individuals who 
have gotten a smallpox vaccination, particularly those who 
did so before to the vaccine’s discontinuation in the United 
States in the 1970s, are less likely to get monkeypox and are 
more likely to produce an antibody response more quickly if 
exposed28. More recent vaccines, such JYNNEOS (a modified 
strain of vaccinia Ankara), are being used to prevent monkeypox 
and smallpox29. These vaccinations provide immunity against 
monkeypox by promoting the development of antibodies against 
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both viruses. To sustain long-term immunity, booster doses 
can be required. Antibodies produced during a spontaneous 
infection may provide protection against the virus in the future. 
Individual differences may exist in the intensity and duration 
of this immunity, though. In order to neutralize the virus, 
antibody synthesis is essential. Antibodies that bind to the virus 
precisely and stop it from entering human cells are known as 
neutralizing antibodies. According to some research, people 
who have had monkeypox or who have been vaccinated against 
smallpox may produce large amounts of neutralizing antibodies 
that effectively prevent the virus from spreading30. The precise 
threshold of antibody levels required for complete protection is 
still being investigated, though. duration of immunity following 
immunization or illness. T cells’ function in enhancing the 
antibody response perhaps new vaccines or booster shots could 
be required to prevent epidemics in the future.

9. Pharmaceutical Medication for The Treatment of 
MVP Virus

There are a few drugs and therapies for monkeypox as of the 
most recent revisions in 2023, but no particular treatment that 
specifically targets the virus itself exists31. Nonetheless, a few 
drugs and treatments can help control the symptoms and lessen 
the disease’s severity32. An outline of the available medications 
for treating monkeypox is provided below33:

9.1. Antiviral Treatment

Some medicines that were first created for other poxviruses 
or viral illnesses are being evaluated or used under emergency 
use authorization, even though no antiviral medications have 
been officially authorized specifically for monkeypox.

9.2. Tecovirimat (TPOXX)

An antiviral medication called tecovirimat, sometimes 
referred to as TPOXX, is intended specially to treat orthopoxvirus 
infections, such as smallpox and monkeypox. By stopping the 
discharge of viral particles from infected cells, the antiviral 
medication tecovirimat stops the virus from replicating34. 
Although it was first created to treat smallpox, it has also been 
used off-label to treat monkeypox35. Tecovirimat has received 
an emergency use authorization (EUA) from the U.S. Food 
and Drug Administration to treat monkeypox34. Although there 
is currently little information on Tecovirimat’s specific use for 
monkeypox, clinical trials and observational data indicate that 
it is useful in lessening the severity and duration of the illness36. 
The mechanism of action of tecovirimat is the suppression of 
p37, a vital viral protein37. For orthopoxviruses to replicate 
and proliferate throughout their host, the p37 protein is crucial. 
Tecovirimat inhibits the production of “extracellular enveloped 
virions,” which are what allow the virus to leave infected cells 
and disseminate to other cells, by binding to p3738. This binding 
effectively stops the progression of the infection by blocking the 
maturation and dissemination of the virus. Tecovirimat inhibits 
the release of viral particles from infected cells by specifically 
targeting the p37 protein39. The virus cannot efficiently move 
across cells or infect new cells in the host if there are no functioning 
extracellular virions present40. Because mutations in the p37 
protein may impair the virus’s capacity to infect and multiply 
effectively, the drug’s mechanism of binding to p37 confers a 
significant barrier to viral resistance41. Tecovirimat slows the 

spread of the disease and lowers the viral load. Even people with 
impaired immune systems can benefit from tecovirimat because 
it is generally well tolerated and has minimal known negative 
effects42. It can be given intravenously or orally and it effectively 
accumulates in the tissues where the monkeypox virus usually 
replicates22. Tecovirimat has demonstrated a beneficial effect on 
infection duration and symptom intensity in both compassionate 
use cases and animal trials for monkeypox in people43.

9.3. Cidofovir

An antiviral medication called cidofovir was first created 
to treat cytomegalovirus (CMV) infections, particularly in 
people with weakened immune systems44. Cidofovir’s wide 
antiviral mechanism has shown some efficacy against Ortho 
poxviruses, including the monkeypox virus, despite the fact that 
it is not specifically authorized for monkeypox45. A nucleotide 
counterpart of the DNA building unit cytosine is called cidofovir. 
Viral DNA polymerase, the enzyme that copies viral DNA during 
replication, is hampered by it. Within infected cells, cidofovir 
undergoes phosphorylation to produce cidofovir diphosphate, 
its active form that closely resembles cytosine nucleotides46. 
Consequently, it is integrated into the viral DNA chain, leading 
to mutations that prevent additional DNA synthesis or chain 
termination47. This procedure limits the virus’s growth within the 
host and prevents viral multiplication48. Instead of targeting host 
polymerases, cidofovir selectively targets viral DNA polymerase. 
Cidofovir slows the growth of the illness by interfering with the 
viral DNA chain, which prevents the monkeypox virus from 
efficiently replicating its genome49. Premature chain termination 
results from cidofovir’s integration into viral DNA. This lowers 
the viral load in the infected host by stopping the monkeypox 
virus from replicating its genetic material and creating new 
virions50. Because of its extended intracellular half-life, the 
phosphorylated active form of Cidofovir (cidofovir diphosphate) 
can continue to combat the virus long after treatment has 
stopped51. The wide-ranging antiviral effect of cidofovir can 
affect host cells as well. Nephrotoxicity or kidney toxicity, may 
result from this, hence only well monitored individuals may use 
it52. Probenecid, a drug that lowers uric acid, is frequently given 
in conjunction with this to lessen kidney injury. Because of its 
poor oral absorption, cidofovir is taken intravenously. When 
alternative medicines (such Tecovirimat) are unavailable or 
ineffective, it is used as an off-label treatment for monkeypox. 
9.4. Brincidofovir

Brincidofovir is an antiviral medication that was created 
to treat a range of DNA viruses, including orthopoxviruses 
like the monkeypox virus53. It is derived from Cidofovir. Its 
original purpose was to lessen the nephrotoxicity of Cidofovir 
and increase its efficacy54. As a modified form of Cidofovir 
with a lipid (fatty acid) tail, Brincidofovir is a lipid conjugate 
of Cidofovir. This alteration enhances its intracellular uptake, 
distribution and absorption, enabling it to exhibit potent antiviral 
activity at less dosages55. The active form of brincidofovir, 
cidofovir diphosphate, is created after it reaches cells and 
functions as a nucleotide analog that merges with viral DNA56. 
Brincidofovir’s lipid conjugate design lessens the medication’s 
effect on the kidneys, which is a major drawback of Cidofovir57. 
Longer treatment courses are made possible without the need 
for extra protective medications like probenecid, making it 
a safer choice for patients. Brincidofovir’s lengthy half-life 
and intracellular buildup of cidofovir diphosphate42, its active 
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metabolite, give it a sustained antiviral impact that enables 
longer-lasting action against the monkeypox virus58. As a 
result, fewer doses are needed to maintain therapeutic levels. 
Unlike Cidofovir, which is taken intravenously, Brincidofovir 
is administered orally, making its use simpler59. Although 
its efficacy in treating monkeypox particularly is still being 
investigated, it was employed in several instances during the 
2022 outbreak60. Although it can be used more safely due to 
the decrease in nephrotoxicity, some adverse effects, including 
gastrointestinal problems, have been documented. 

9.5. Vaccination

Monkeypox can be prevented in part by vaccinations 
designed to prevent orthopoxvirus diseases, such as smallpox. 
Due to outbreaks of monkeypox in different areas, vaccination 
has emerged as a crucial preventive strategy61.

9.6. JYNNEOS Vaccine (Modified Vaccinia Ankara-BN)

A more recent and secure variant of the smallpox vaccination 
is this one. It is authorized to prevent monkeypox and smallpox62. 
Because JYNNEOS is so good at preventing monkeypox, 
it has been used to reduce outbreaks, especially for high-risk 
individuals or those who have been exposed to monkeypox35. 
Two doses of the vaccination are given, usually separated by four 
weeks. Compared to previous smallpox vaccines, JYNNEOS 
has a better safety record with fewer adverse effects, especially 
for those with weakened immune systems63.

9.7. ACAM2000 (Live Smallpox Vaccine)

The vaccinia virus, a cousin of the monkeypox virus, is the 
source of the live vaccination ACAM200064. It was created as a 
smallpox prevention measure. It works well against smallpox, 
but because it can have serious adverse effects, especially in 
immunocompromised people, it is often used less often for 
monkeypox65. Although ACAM2000 has not been licensed 
specifically for monkeypox, it may be administered in some 
circumstances to help suppress outbreaks66. 

9.8. Post-Exposure Prophylaxis (PEP)

If given within four days of being exposed to the virus, 
vaccines such as JYNNEOS can be used as post-exposure 
prophylaxis (PEP). If administered within 14 days of exposure, 
it may still provide some protection in certain situations67.

9.9. Symptomatic Treatment

Analgesics or painkillers, like acetaminophen or ibuprofen, 
can be taken for pain management in order to reduce the 
discomfort brought on by the typical pox lesions68. Antibiotics 
could be recommended if the skin lesions develop secondary 
bacterial infections. Maintaining enough hydration and 
administering supportive care (such as intravenous fluids) may 
be required in cases of severe illness69. Some topical therapies 
may be recommended for skin lesions and itching in order to 
reduce discomfort or stop secondary infections53. (Table 1).

10. Herbal Medication and Treatment of Monkeypox Virus
Table 1: Herbal drugs used for the treatment of virus with their respective uses and therapeutic actions.

S.no. Herbal Drugs Uses Therapeutic Action

1 Echinacea Echinacea is frequently used to treat respiratory infections and 
strengthen the immune system. According to certain research, it 
might lessen the intensity of flu and cold symptoms70.

Compounds found in echinacea may have antiviral 
properties and boost the immune system71.

2 A n d r o g r a p h i s 
(Andrographis paniculata)

Colds, the flu and other viral diseases have long been treated 
with this herb72.

It is thought to have immune-stimulating, antiviral 
and anti-inflammatory qualities73.

3 Elderberry (Sambucus 
nigra)

Elderberry is believed to have antiviral qualities, especially 
against viruses that cause the common cold and influenza and is 
frequently used to treat respiratory infections74.

Anthocyanins and other flavonoids found in 
elderberries may prevent viruses from replicating75.

4 Licorice Root (Glycyrrhiza 
glabra)

Licorice root can help with immune system support, 
inflammation reduction and sore throats76.

It has immune-modulating, antiviral and anti-
inflammatory properties.

5 Turmeric (Curcuma longa) Turmeric is well known for its antioxidant and anti-inflammatory 
qualities. It is frequently used to lessen pain and inflammation77.

Turmeric’s main ingredient, curcumin, may have 
anti-inflammatory and immunomodulatory effects78.

6 Oregano Oil The antiviral and antibacterial qualities of oregano oil are well 
established. It is occasionally used to treat gastrointestinal and 
respiratory infections79.

It contains substances that are thought to have 
antiviral properties, such as thymol and carvacrol.

7 Astragalus Root (Astragalus 
membranaceus)

Traditional Chinese medicine frequently uses the herb astragalus 
to strengthen the immune system and aid in the body’s defence 
against illnesses80.

White blood cell production is thought to be 
stimulated, which can help fight off infections.

8 Garlic (Allium sativum) Garlic’s antibacterial and immune-stimulating qualities have 
been utilized for a long time81.

A compound found in garlic called allicin has 
demonstrated modest efficacy against a range of 
bacteria and viruses.

11. Survey
A viral zoonotic disease, monkeypox is mainly transmitted 

from animals to people. Since its discovery in 1958, it has spread 
to countries in Central and West Africa, as well as the US, UK, 
Spain, Germany and Australia82. A significant global outbreak in 
2022 prompted public health measures and the designation of a 
public health emergency of international concern83. In response, 
immunization campaigns have been started and health officials 
are keeping an eye on and separating afflicted individuals. 

Although m-pox was no longer considered an emergency by the 
end of 2023, public health officials continued to be concerned 
about it84. There were continuous efforts to raise vaccination 
rates, decrease transmission and keep people informed about 
the virus. Preventing a revival and making sure that the lessons 
acquired from the outbreaks in 2022 and 2023 were applied 
to any future difficulties would be the main priorities as the 
situation developed into 2024. The death rate of monkeypox is 
influenced by factors such as the virus strain, population health 
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and healthcare access. The WHO estimates the case fatality rate 
to be between 3% and 6%85. The virus comes in two primary 
strains: the Congo Basin strain, which is more severe with CFR 
estimates as high as 10% and the West African strain, which is 
milder with a lower CFR of 1% to 3%86.

12. Discussion and Conclusion
With the aid of this review paper, we have investigated and 

determined that the virus that causes the rare viral disease known 
as monkeypox is the Orthopoxvirus, a member of the Poxviridae 
family. The monkeypox virus has an exterior membrane 
composed of lipoproteins and is oval in shape, similar to other 
poxviruses. Monkeypox viruses’ genomes encode most of the 
proteins they require to multiply in the cytoplasm. This contagious 
illness affects both humans and other animals and manifests as 
rash, blisters, fever, lymph node enlargement and muscle aches. 
Pneumonia, encephalitis, sepsis and eye infections that cause 
blindness are other complications. a range of majors, including 
therapeutic majors like tecovirimat, brincidofovir, cidofivir 
and others and supportive therapy majors. The best approach, 
outside from therapeutic intervention, is prevention, which the 
Mpox vaccination can provide. JYNNEOS and ACAM2000 
are the two FDA-approved vaccines for monkeypox that are 
currently on the market and exhibit a favourable response to the 
monkeypox virus.
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