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Abstract

Measles Virus (MeV) Morbillivirus hominis belongs to Paramyxoviridae family. It is enveloped virus with single-stranded, negative-sense RNA. Measles
virus infection is mostly seen in the winter and spring. The virus spread through direct contact with discharge from infected person nose, or throat.
Symptoms are usually within 7 to 14 days from infection initiation, and include high fever, cough, runny nose (coryza), and red/ watery eyes. After 3 to 4
days from these initiated symptoms a tiny Koplik spots (white spots) appeared inside the mouth followed by rashes on the face that spread to cover all
patient body causes patient temperature rise for more than 104-degree Fahrenheit (40°C). Common complications from measles are ear infections, and

diarrhea that are usually occur for about 10 % of patients.

Measles illness can be serious for younger children, pregnant women, and people with weak immune response with symptoms like Pneumonia as second
bacterial infection, and Encephalitis (serious infection of the brain) that need hospitalization or the patient could die. Some patients suffer from late long-
term complications such as a rare, progressive neurological disease known by the name Subacute Sclerosing Panencephalitis (SSPE), a rare and serious
neurodegeneration disorder that could cause from mutated measles virus infection infect patient central nervous system. Measles disease was eliminated
from United State in the year 2000, but due to unvaccinated tourists, and vaccination declines in United States, in the year 2025 measles illnesses is back.
The comeback measles in United States caused the attention to this virus mechanism of infection, and symptoms in order to develop more efficient

immunization and treatments.
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Introduction

Measles virus morphology (Figure 1) is an enveloped virus with a
negative-sense genomic RNA. The Envelop is the virus outer layer with two
surface glycoproteins Hemagglutinin (H) and Fusion (F). These two-surface
glycoproteins assist the virus to attach and inter the host cell [1]. Under the
virus outer layer is the matrix protein connecting the virus envelop to the
virus core Ribonucleocapsid (RNP) [2]. The virus nucleocapsid (N) is helical
structure contain tightly the virus negative-sense RNA to encapsulate the virus
RNA. The virus nucleocapsid also contains Phosphoprotein (P), and Large (L)
Protein, both forming the enzyme RNA polymerase complex with function
to replicate the virus RNA inside host cell [3]. Other virus proteins are C
and V proteins; both are virulence factors with function to suppress the
host's immune response allowing the virus to replicate and spread more
effectively inside host cells [4].

Measles Virus (MeV) mechanism of infection

The infection with measles virus started by the virus interring the host
respiratory tract, and binds to host cells receptors CD150 (SLAMF1) and
(nectin-4) expressed on the surface of host immune cells of macrophages,
and dendritic cells respectively, both cells are located in the host respiration
system [5]. The infected macrophages and dendritic cells carries the virus
into the nearby lymph nodes and into other lymph tissues where the virus
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replicates [6]. Virus replication started by hijacking the host cell machinery for
its own replication in order to release new replicated mature infectious viruses
(virions) from infected host epithelial cells, and infect other host epithelial cells
causing measles illness. Measles virus replication occurred inside the host cell
cytoplasm [7], and it is complicated process (Figure 2) started by the virus entry
into host immune cells by the assistance of the virus outer layer two surface
glycoproteins Hemagglutinin (H) and Fusion (F), both capable to attach to host
specific receptors.

These host specific receptors are CD150 (SLAMF1) expressed on
host immune cells, and Nectin-4 expressed on epithelial cells. This binding
mechanism of the virus to these two host cell receptors triggers the fusion of
the viral envelope with the host cell plasma membrane resulting in releasing the
virus core Ribonucleocapsid (RNP) that carry the virus negative-sense RNA into
the host cell cytoplasm for virus replication [8]. Inside the host cell cytoplasm,
the virus RNA-dependent enzyme RNA polymerase (RdRp) composed of
Phosphoprotein (P) and Large (L) proteins start to transcribe virus messenger
RNAs (mRNASs) for the biosynthesis of viral proteins (N, P, M, F, H, L), and the
hiosynthesis of the full-length positive-sense antigenomic RNA, which serve
as a template to produce newly virus negative-sense genomic RNA [9]. This
machinery for the replication of the virus negative-sense genomic RNA occurs
in the membrane-bound inclusion bodies located in the host cell cytoplasm.
The newly synthesized virus negative-sense genomic RNA is encapsulated by
the biosynthesized virus Nucleoprotein (N) to form helical nucleocapsids, and
the biosynthesized virus matrix (M) protein that coordinates the virus assembly
inside the host cell by bringing the newly biosynthesized virus nucleocapsids
to the host cell membrane where join other biosynthesized host virus proteins
for the assembly of infectious newly viruses (virions) to be released from the
infected host cell via budding process [10]. This budding process leading
into the destruction of infected host cell. The newly assembled and released
infectious viruses (virions) infect new host healthy immune cells via the virus
fusion (F) protein. Infected new immune cells of macrophages or dendritic cells
carry replicated infectious new viruses (virions) to other parts of the body as
secondary viremia, spreading the infection to epithelial layers, leading into
the characteristic measles symptoms of rash and respiratory making this
measles virus (MeV) a contagious disease [11].
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Figure 1. Measles virus morbillivirus hominis, is enveloped virus consist of outer layer structure with Fusion (F), and Heamagglutinin (H) surface glycoproteins, virus cell membrane
(lipid layer), and Matrix (M). Inside the virus cell is the ribonucleoprotein complex consisting of nucleocapsid containing the negative sense genomic RNA and Nucleocapsid (N) protein.
The ribonucleoprotein complex also contains the viral RNA polymerase, Phosphoprotein (P), and Large protein (L).
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Figure 2. Measles virus morbillivirus hominis mechanism of infection occurs in the host cell cytoplasm. Initiated by virus receptor attached to host cell receptors, followed by the viral
envelope fused with the host cell membrane. Inside the host cell cytoplasm the viral enzyme RNA polymerase located in the viral Ribonucleocapsid (RNP) complex is activated for
viral RNA replication, and viral proteins synthesis, followed by the assembly into new infectious viruses (virions) ready to be released from the infected host cell via budding process

to infect neighboring healthy host cells [45].

Host immune response to Measles Virus (MeV) infection

Initiation of measles virus infection to host immune cells trigger immune
response to neutralize the infection for patient clinical recovery, and for the
patient to build immunity against future infection with the same measles virus
strain. The early host immune response is the nonspecific innate immunity
[12] that normally triggered as soon the infection initiated with no symptoms
occurred (dormant stage). These innate immunity cells (Figure 3) includes
Natural Killer (NK) cells, a large lymphocyte that secretes enzymes like perforin
to destroy infected virus structure, and also secrete cytokines like Interferon-
gamma (IFN-Y) to activate specific immune response in the adaptive immunity
[13]. This innate immune response is usually triggered before the host triggers
adaptive immune response to measles virus infection and is capable to control
the virus replication inside host cells.

Adaptive immunity definition is the specific immune response triggered
when the defense of innate immunity is failed. In the adaptive immunity
antigens from the replicated measles virus is detected inside infected cells for
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host Antigen Presented Cells (APCs) of macrophage or dendritic immune cells
capable to activate specific T and B lymphocytes (T- cells, and B- cells) to
trigger humoral immune response and produce specific antibodies against
measles virus extracellular structure proteins to inhibit the measles virus
attachment to host cells receptors, and defuse into immune cells [14]. The
first specific antibody produced after measles virus infect host cells are
antibody IgM subtypes, followed by antibodies switch into predominantly
antibody 1gG3, then into antibodies IgG1 and IgG4 isotypes [15]. In addition
to antibodies switch the secretory antibody IgA against the infection measles
virus is secreted as mucosal secretions usually found in the host serum, and
saliva in the acute measle virus infection.

These antibodies are mainly against the virus Nucleoprotein (N), or
against the two virus Hemagglutinin (H) and Fusion (F) glycoproteins located
on the surface of measles virus cell. These specific antibody’s function is to
neutralize the virus by inhibiting the virus internalization and replication. It is
important to highlight that Antigen Presenting Cells (APCs) like dendritic cells
and macrophages are linked to both innate immunity, and adaptive immunity.
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Figure 3. Innate immunity cells are monocellular phagocytes of Macrophages, Dendric cells, and Monocytes. Granulocytes of Natural Killer (NK), Mast cells, Neutrophil, eosinophil,
and Basophils. Adaptive immunity cells are B Lymphocytes (B-cells), T Lymphocytes (T-Cells), and memory cells. The T-lymphocytes (T-cells) are divided into CD4+ T-helper Cells,

and CD8+ Cytotoxic T-Cells.

In the case of innate immunity both dendritic, and macrophages cells play
crucial function in engulfing infected measles virus to protect host cells from the
infection, but in the case of adaptive immunity both dendritic and macrophages
cell's function are Antigen Presented Cells (APCs) presenting measles virus
antigens to T- cells for the initiation of the adaptive immune response for both
humoral and cellular immunity (Figure 4). It is also important to highlight that
there are two types of T lymphocytes (T-cells). These T-cells are T-helper cells
(CD4+), and cytotoxic T-cells (CD8+). Both are critical for neutralizing measles
virus infection. T-helper (CD4+) cells support B -cells in adaptive immunity for
specific antibody secretion, while cytotoxic T- cells (CD8+) are responsible for
killing host cells infected by measles virus in order to reduce viral load in host
immune cells [16].

Common symptoms after the infection with Measles Virus
(MeV)

Incubation period after the person infected with measles virus is from 7 to
14 days. The first symptoms are usually fever, dry cough, runny nose, and
conjunctivitis (watery red eyes), after 2 to 3 days from this first symptoms, a
tiny bluish-white spots with red halos are spotted on the patient cheeks and
inside the mouth called Koplik spots. This appeared Koplik spots is followed
by rashes on the patient face, neck and spreads down the body from the
chest to arms, and legs (Figure 5). As soon these rashes appeared the patient
temperature spike for more than 104-degree Fahrenheit (40°C) . These
rashes are made of large flat spots and small raised bumps are a key
diagnostic sign of measles virus infection. It is important to highlight that
measles virus infection is highly contagiousness disease, and infected
patient can spread the virus before the rash symptom appears.

A non-vaccinated person is highly suspectable for the infection comparing
to vaccinated person this is an indication of the important of vaccination for
the protection from measles virus infection. Because measles virus infection
is highly contagious a person with measles symptoms should stay home to
prevent spreading this disease into healthy population. Measles symptoms
usually take its course for recovery, and the only treatment is focusing on
normal support care to ensure the patient is comfortable in order to avoid
any symptom’s complications. In the case of children younger than 5 years,
Pregnant women, and people with weakened immune systems are more likely
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to suffer more serious complications after measles virus infection such as
Pneumonia a second bacterial infection, and encephalomyelitis a symptom
involve central nervous system [17]. Also, few measles patients with weakened
immune systems might suffer a late long-term complication such as rare
progressive neurological disease known by the name Subacute Sclerosing
Panencephalitis (SSPE) resulted from acquired measles virus infection earlier
in life [18].

Diagnostic methods for Measles Virus (MeV) infection

Measles illness diagnostics started first by recognizing common classic
symptoms after the infection which are high fever, cough, runny nose, red
eyes, and spreading rashes specially the tiny white spots (Koplik's spots)
inside the mouth. Laboratory tests for diagnostic confirmation are based on the
detection of measles virus RNA or responded antibodies in patient specimen
like throat, nose, blood, or urine. Laboratory test methods are mainly Real-
time Reverse Transcription-Polymerase Chain reaction (rRT-PCR) for virus
genome detection [19], and the serology test for IgM antibodies detection in
the patient blood (serum or plasma) against early measles virus infection [20].

Real-time Reverse Transcription-Polymerase Chain reaction (rRT-
PCR) is the preferred method for virus RNA detection from patient
throat, nasopharyngeal swab, or urine samples [21]. This rRT-PCR, is highly
sensitive method for measles virus RNA detection with over 94% accuracy.
This method uses synthetic specific primer, and nucleotide sequence of virus
nucleoprotein (N) or Hemagglutinin (H) as a template for amplification,
and for the virus detection in patient specimen. The method (Figure 6)
can be summarized into the following: Sample collection from the patient,
viral RNA extraction from patient specimen using the commercial test kits,
use test kit prepared master mix to mix the extracted virus RNA from
patient specimen, the target virus nucleotide sequences of nucleoprotein
(N),or Hemagglutinin (H) in the extracted virus RNA is used as a template in
the PCR procedure, the specific synthetized primers (probes) sequence is
usedin PCR for target (template) virus nucleotide sequence amplification, the
two enzymes reverse transcriptase, and DNA polymerase are used for
target virus RNA reverse transcribed into cDNA for replication, finally after
the replication is completed the enzyme inhibitor Ribonuclease (RNase)
[22] is added to stop PCR replication reaction. This typical rRT-PCR
procedure involves the following parameter: 50°C for 20
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Figure 4. Humoral immunity is mediated by B Lycophytes (B-cells) activated by cytokines secreted from CD+4 T-Helper cells in order to recognize specific antigens to differentiate
into plasma cells secrete specific antibodies, or into memory cells for future quick immune response against the future infection with same antigen (pathogen). Cell mediated immunity
is responsible to eliminate intracellular pathogens (e.g. virus infection) via CD+8 cytotoxic T-cells with function to kill infected host cell. Macrophage and dendritic inmune cells in the
adaptive immune response is Antigen Presented Cells (APC) engulf and ingest the pathogen into antigen to be presented to T-Cell via MHC molecule to trigger host immune response.

Figure 5. Measles infection showed symptoms after 4 to 17 days of the infection with cough, runny nose, and red watery eyes, followed by distinct red rash spotted on the patient
cheeks and inside the mouth called Koplik spots, and then followed by rashes on the patient face, neck, spreads down the body from the chest to arms, and legs. These symptoms
are associated with high fever.
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Figure 6. In the Real-time Reverse Transcription-Polymerase Chain Reaction (rRT-PCR) method, the isolated virus RNA is reverse transcribed into complementary DNA (cDNA) for
the real time PCR assay. In this procedure the selected cDNA of the measles virus Nucleoprotein (N) or Hemagglutinin (H) genome are exponentially multiplied by PCR, and the end
products (target cDNA nucleotide sequence) are labeled with a fluorescence dye. The entire amplified target cDNA nucleotides sequence by PCR is analyzed by real time analysis
software such as the one shown for EUROReal in this diagram By Dr. Daniel Langenstroth-Rower.
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Figure 7. Enzyme Linked Immunoassay (ELISA) is the most sensitive methos for IgM detection in the patient with acute measles virus infection. The process involves IgM antibodies
in patient serum or plasma are captured on microtiter wells coated with anti-human IgM, followed by incubation, washing, and adding measles antigen for the patient IgM detection

after adding antibodies with conjugate as marker.

minutes to convert virus RNA into cDNA by reverse transcriptase enzyme, 95
°C for 2 to 15 minutes for virus cDNA denaturation, in the PCR
thermocouple instrument cycling (40-45 cycles). Each cycle is 15-20
seconds for double strand cDNA denaturation, one minute for synthetic
primer annealing, and for the target nucleotide sequence extension by
DNA polymerase. After the procedure is completed (usually takes about
2 hours for the virus cDNA amplification), Results can be analyzed by
interpreting fluorescence signals to identify the presence of measles virus
nucleoprotein (N) or hemagglutinin (H) cDNA amplified plot on a semi-log
plot in order to analyze amplification efficiency. The purpose of plotting is
to determine the Cyclic Threshold (CT) value which is used to calculate the
initial concentration of started amount of cDNA for the virus target
nucleoprotein (N), or Hemagglutinin (H) glycoproteins genes in patient
specimen. The sample is considered positive if the FAM fluorescence
(Carboxy-fluorescein) is used as a signal in the test. The Crosses Threshold
(CT) value should be able to detected positive results before the 40-45
cycles is completed in the rRT-PCR procedure.

Serology test method by using Enzyme-Linked Immunosorbent Assay
(ELISA) is sensitive and presumptive method used to detect IgM antibodies for
acute measles infection, and also, used to detect IgG antibodies for immunity/
vaccination status in tested patient blood serum or plasma. These two IgM,
and 1gG detection methods use 96-well plates coated with measles anti-human
IgM or anti-human IgG for the detection IgM, or IgG respectively. The 96-will
plates are coated with anti-IgM for IgM detection in patient blood serum or
plasma provides fast presumptive diagnosis results. For IgM test method
patient blood is collected within the first few days of appeared rashes before
patient IgM antibodies switched into IgG antibodies [23]. Such antibodies
switching in patient blood could cause false negative result in IgM detection
method. Commercial Enzyme Linked Immunoassays (ELISA) test kits for IgM
antibodies against measles virus infection are available in the market.

The test method in summary (Figure 7) is initiated by the separation of
serum or plasma from the collected patient blood sample, Serum or plasma
is diluted using buffer solution, microplate wells coated with anti-human IgM
is used for capturing patient IgM antibodies in the serum or plasma, diluted
patient serums or plasma is added into microplate wells (If IgM antibody
specific for measles infection is presented in the patient serum or plasma, it will
captured by the coated anti-human IgM in the well). After the recommended
incubation period, the plate is washed with buffer solution for about five wash
cycles to remove unbound patient serum or plasma components. For the IgM
detection the virus antigens (often recombinant nucleocapsid protein), and
enzyme Peroxidase labeled- antibody specific to the measles antigen is added
for the conjugated patient IgM captured by the coated anti-human IgM in the
plate well, the peroxidase enzyme substrate Tetramethylbenzidine (TMB) is
added to the well to develop a color proportional to the amount of IgM in patient

erim arplasma (if the 1M is present).
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Diluted sulfuric acid is added to stop the enzymatic reaction with the
substrate, finally, test result can be interpreted by reading the Optical Density
(OD) at 450 nm using spectrophotometer. No color developed in this Enzyme-
Linked Immune Assay (ELISA) test indicated negative results, meaning IgM
antibodies is notin the patient serum or plasma, and the patientis presumptively
not infected by the measles virus. The calculation of the IgM concentration
in the sample is by plotting standard curve, and the concentration of IgM is
proportional to the OD450 color value reading. Because the limitation in this
Enzyme-Linked Immunoassays (ELISA) test method. It is suggested ELISA
test results should be confirmed by rRT-PCR [24] if possible.

Treatments after the Measles Virus (MeV) infection

Currently, there is no specific antiviral treatment for measles. Measles
virus infection has to run its course, and patients should drink plenty of liquids,
take vitamin A, get lots of rest, and stay home to prevent spreading the virus
to other people. However, in the case of immunocompromised persons the
nonspecific antiviral ribavirin or immunoglobulin can be used for treatment
[25,26]. Also, in the case of a patient suffered from secondary bacterial
infection which is the major death after measles virus infection antibiotics like
Amoxicillin can be used for treatment or for the prevention from such second
bacterial infection [27]. The most common secondary bacterial infection is
usually by Streptococcus pneumoniae, or Haemophilus influenza. Both are
the common cause of bacterial pneumonia, otitis media, skin infection, eye
infection, and severe mouth ulcers [28]. Also, for nonspecific treatment it is
recommended nutritional support like vitamin A is given for measles symptoms
managements. World Health Organization (WHO) recommended 200,000 U
of vitamin A twice a day for 12 months of age or older children, and 100,000
IU vitamin A for children less than 12 months of age showing measles illness
symptoms [29].

Vaccination for the prevention from Measles Virus (MeV)
infection

There are two types of vaccines currently are used to protect healthy
person from measles virus infection. These are MMR vaccine, and MMRV
vaccine. Both are alive attenuated viruses with combination of other whole
viruses' antigens as vaccines. MMR vaccine contains a combination of
attenuated live viruses of measles, mumps, and rubella to protect people
from infectious measles, mumps, rubella viruses [30]. The immunity from this
vaccine against measles demonstrated to decreases by over time. The second
MMRYV vaccine contains a combination of attenuated live viruses of measles,
mumps, rubella, and varicella (chickenpox) to protect people from infectious
measles, mumps, rubella, and varicella viruses [31]. United States Food and
Drug Administration (FDA) approved MMRV vaccine for injection as a way to
prevent or reduce measles virus infection, and from the severity of measles
symptoms.
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This MMRV vaccine is also used in United States to protect from other
three infectious viruses. MMRV vaccine for the protection from
infectious measles virus recommended to be administered subcutaneous
injection within 72 hours of exposure to measles virus, and is recommended to
be administered for children age from 12 months to 12 years in two doses
(0.5 ml/dose). The first injection dose is given to toddlers at the age of 12—
15 months, and the second injection dose is given to children at the age of
4-6 years [32]. This MMRV vaccine has miner side effect with rare high
risk of fever associated with seizures especially for toddles when the
vaccine is administered in one injection not in two separate injections as
recommended [33]. MMRV vaccine is also recommended for adults, and
generally is safe for both children and adult if administered as
recommended. It is important to highlight that MMRV vaccine should not
administered to children with severe allergies especially if the vaccine
containing gelatin as expedient or neomycin as antibiotic [34]. It is important
to highlight that attenuated live viruses as vaccines are generally sensitive to
light, and lose its efficacy if stayed at 37°C for longer than one hour, plus it
should store in the freezer with no light to maintain its efficacy.

Discussion

Measles disease was eliminated from United State in the year 2000,
but in the year 2025 a massive outbreak occurred, and continue for the year
2026. Most of these cases are for children younger than 5 years old of age.
These comeback measles cases with high hospitalization rate, and few deaths
caused a great concern, with urgent attention on measles virus research
focusing on the virus mechanism of infection and replication inside host cells
in order to develop specific vaccines with higher rate of inmune response, and
to develop specific antiviral drugs that is currently lacking worldwide for the
treatment from measles infection. The current used MMRV vaccine in United
State that is mainly licensed to protect children from 1 to 12 years of age
from measles virus infection has a rare serious side effect of Febrile seizure
to toddlers in the age from 12 to 23 months specially if the vaccination did
not administer to toddlers as preferred by CDC (administer MMR vaccine and
Varicella vaccine in a separate injection). This in addition the two available
MMR and MMRV vaccines used for immunization are old technology of the
attenuation of isolated wild-type measles virus, mixed with other attenuated
viruses in one vaccine. This technology of attenuated live viruses as vaccine
was licensed in the year 1963, and are manufactured based on in vitro passage
the isolated wild-type viruses in chicken embryo cells multiple time to weaken
the virus pathogenicity. These attenuated live viruses as vaccine is not suitable
for the vaccination of toddlers under 6-month of age, pregnant women, and
immunocompromised patients.

Recently, there are new advanced technologies for vaccines manufacturing
that are promising in developing specific measles vaccines with higher
efficacy, stability and safety for all ages including infants, pregnant women,
and immunocompromised patients. These new advanced technologies are
peptide-based subunit vaccines, and DNA-based vaccines. The peptide-
based subunit vaccine can be developed by manufacturing synthetic peptide
sequences for measles virus cell surface glycoproteins of Hemagglutinin (H)
or Fusion (F) as a vaccine, in order to trigger the host immune response with
specific antibodies against the virus surface glycoproteins of Hemagglutinin
(H) or Fusion (F) responsible for the virus attachments to host immune cell
receptor CD150 (SLAMF1), or to endothelial cell receptor Nectin-4 for the virus
internalization into host cell cytoplasm to replicate. Such vaccine can also be
administered as nasal spray injection to block the virus infection progress in
replacement to the traditional subcutaneous injection [35].

The DNA-based vaccine can be developed based on the concept of DNA-
plasmid construction for immunization via subcutaneous injection [36,37]. This
technology is based on genetically engineered plasmid capable to express
measures virus fusion glycoproteins (F) via transcription, and translation inside
the host cell after subcutaneous injection. The expressed virus Fusion (F)
glycoprotein inside host cell will trigger host immune response with specific
antibodies against the virus Fusion (F) glycoproteins capable to block the
attachment of infectious virus Fusion (F) glycoprotein to host immune cell

gesptameadaiielial cell receptor Nectin-4 in order for the virus internalize
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into host cells cytoplasm for replication. This technology of DNA-based
vaccine such as plasmid or nucleotide sequence of mMRNA for immunization
demonstrated to be successful approach for the world protection from
Coronavirus infection that caused (Covid-19) pandemic in the year 2019,
and 2020. The developed mRNA vaccine for the protection from Coronavirus
infection (Covid-19) demonstrated to be saucerful in protecting people globally
from this deadly Covid-19 illness [38].

Initiating research on the above two advanced technologies for the
vaccination against measles virus infection might eradicate future measles
outbreaks, plus might eliminate adverse events occurred from these attenuated
live viruses as vaccines. This in addition, the possibility in stimulating long-
lasting cellular and humoral immunity to protect infants under 6 months old
from measles virus infection, capable to bypass maternal antibody interference
[39]. This in addition it, might provide safe protection for pregnant women, and
immunocompromised patients by reducing immunosuppression [40].

Developing specific antiviral drug for the treatment from this highly
contagious measles virus infection is very important globally specially for
infants, pregnant women, and immunocompromised patients who are unable to
receive live-attenuated vaccines for inmunization due to their weak immunity.
Currently there is no specific antiviral drug available globally for measles
infection treatment even there is high risks of long-term late complications of
Subacute Sclerosing Panencephalitis (SSPE) symptoms that might occur later
after measles virus infection. Developing antivirals drugs for the treatment from
measles virus infection need understanding the virus mechanism of infection
in order to disrupt virus internalization, and replication inside host cells to
terminate the disease symptoms. It is important to highlight that measles virus
mechanism of infection inside host cells are well understood for utilization in
developing specific antiviral drug for the treatment after measles virus infection.
Potential developing of such antiviral drugs can be by chemical or biological
means with mechanism to Interfere with virus Fusion (F) glycoproteins
attachment to host cell receptors Nectin-4 [41,42] for internalization inside host
cells and replication.

Antiviral drug with such mechanism will stop the virus replication inside
host cell, and the patient can be recovered in short time from measles illness
and symptoms. Other suggested mechanism in developing antiviral drug is to
block the virus RNA replication, and assemble inside the host cell cytoplasm
in order to block the release new infectious mature viruses (virion) capable
to infect the host neighboring cells for the continuation of measles virus
infection, and illness symptoms. Such mechanism can be with a function to
inhibit the activity of the enzyme RNA-dependent RNA polymerase (RdRp)
complex in order to block measles virus RNA replication inside host cell, or
blocked for newly virus assembly. Such suggested mechanism will terminate
releasing (budding) newly infectious mature viruses (virion) from infect host
cell to infect neighboring host health cells [43]. These suggested mechanisms
were successfully used in developing antiviral drug for the treatment from
Coronavirus infection causing Covid19 disease [44]. Using these technologies
in developing antiviral drugs for the treatment from measles virus infection and
illness symptoms will quickly reduce virus load in patient cells, leading into
quick recovery, and in the same time stop this contagious virus from infecting
other healthy people causing outbreaks [45].

Conclusion

Measles virus infection is highly contagious mostly in winter and spring,
spread from infected individual to healthy individuals. In order to avoid global
measles outbreaks, the developing of specific vaccine is the only effective
defense for the protection from this virus infection, and developing specific
antiviral drugs for the treatment is very important in order to stop future
outbreaks.
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