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The challenge given by Zika virus

Juan Sebastian Vargas Rodriguez

Public health has been a great challenge in
many parts of the world, and underdeveloped
nations present the greatest challenges in
addressing the health problems in the field of
public health. In recent years there have been
outbreaks of reemerging diseases transmitted
by vectors, such as the mosquito, Zika virus
disease belonging to this group.

Zika virus, which was discovered inciden-
tally in Uganda in 1947 in the course of moni-
toring mosquitoes and primates, had remained
a dark virus confined to a narrow equatorial
belt that traversed Africa and Asia [1]. Arboreal
mosquitoes such as Aedes africanus and rarely
caused infections known as “spillage” in
humans, even in highly enzootic areas [1].

The challenges given by Zika virus began
from its transmission, constituting an evolu-
tion of this virus in this aspect. The arboreal
Aedes aegypti then adapted to deposit its eggs
in domestic containers containing water and to
feed on humans, which led to the adaptation of
arboreal viruses to infect humans [2].

Although transmission is caused mainly
by mosquitos of Aedes species, two instances
of sexual transmission of Zika virus have been
reported, both involving symptomatic males.
No sexual transmission of Zika virus from
infected women to their partners and from
infected people without symptoms has been
reported [3].

A high load of replicative Zika virus and

Zika virus RNA was detected in semen samples,

but Zika virus remained undetectable by
real-time reverse transcription PCR in blood
samples collected at the same time. These
results suggest that viral replication may have
occurred in the genital tract, but it is unclear
when this replication began and how long it
lasted [4]. In a recent study on sexually trans-
mitted routes involving experiments on mice,
viral replication occurs in the brain and spleen
along with viral load in vaginal washings
10 days after infection. The study presented
a transgenital transmission accompanied by
a variation in the levels of hormones of the
female reproductive tract with a prolonged
prevalence of viral replication [5].

Another study noted that transmission
goes beyond that by vectors or the parenteral
route. Viable Zika virus particles were iso-
lated from saliva and urine collected from
two acutely infected people, and therefore
they were recognized as vectors for transmis-
sion [6].

In addition to the evolutionary challenge in
its transmission, Zika virus has brought with
it greater controls and vigilance with regard
to pregnant women. A series of reports sug-
gesting an increase in the number of babies
born with microcephaly in areas affected by
Zika virus began to emerge, and Zika virus
RNA was identified in the amniotic fluid of
two women whose fetuses had microcephaly
according to findings from ultrasonography
performed before birth [7].
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The Ministry of Health of Brazil established a working
group to investigate the possible link between microcephaly
and Zika virus infection during pregnancy, and to create a reg-
ister of microcephaly cases (head circumference equal to or
greater than two standard deviations below the mean for sex
and gestational age at birth) and for the outcomes of pregnan-
cies of women who may have been infected with Zika virus
during pregnancy [7].

From a cohort of 35 babies with microcephaly who
were born between August and October 2015 in eight of the
26 states of Brazil and who were documented in the registry
whose mothers (35) had lived in or visited areas affected by
Zika virus during pregnancy, 25 babies (71.0%) had severe
microcephaly, 17 (49.0%) had at least one neurological abnor-
mality, and 27 underwent neurological imaging studies, all
of whom had abnormalities. Test results for other congenital
infections were negative [7].

Garcez et al. used human neural stem cells, neurospheres,
and brain organoids to show that Zika virus, but not the flavi-
virus-related dengue virus, induces cell death in neural stem
cells, disrupts the formation of neurospheres, and reduces the
growth of organoids. The Zika virus—infected neurospheres
had apoptotic nuclei and contained virus particles that bound
to the membranes and were observed both in the mitochon-
dria and in the vesicles of the cells within the infected neuro-
spheres [8].

Using a similar system of brain organoids derived from
embryonic stem cells, they demonstrated that Zika virus can
infect these cells, which resulted in a decrease in the size of
the organoids, and the size of the organoids was correlated
with the viral copy number. They also found that Zika virus
infection affected the innate immune receptor Toll-like recep-
tor 3 (TLR3), which was previously implicated in neuroin-
flammatory and neurodegenerative conditions [9].

TLR3 protein decreased the phenotypic effects of viral
infection. A pathway analysis of changes in gene expression
during activation of TLR3 showed that 41 genes were related
to neuronal development, indicative of a potential mechanistic
connection to interrupted neurogenesis [10].

It is not known if sexual transmission of Zika virus poses a
different risk for congenital infection than that of transmission

by mosquitos [3].
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It should be borne in mind that it is more complicated for
this disease and is more serious than the virus of infection by
the virus. It is possible that the symptoms are nonspecific and
can be confused with other diseases such as chikungunya and
the virus caused by the arboviral virus. differential diagno-
sis plays a vital role in regions where the virus circulates in
conjunction with other arboviruses and therefore, Zika virus
infection can be misdiagnosed. Asymptomatic individuals can
be reservoirs for the transmission of the virus and have unclear
diagnoses [5].

In accordance with the recent guidelines of the Centers
for Disease Control and Prevention (CDC) to assess preg-
nant women who may be exposed to the Zika virus, it was
necessary to evaluate asymptomatic pregnant women as
long as there are sufficient laboratory facilities available.
The most specific diagnostic approach is the molecular
amplification of serum samples and that ideal test method
for Zika virus infection in the acute phase of the disease.
However, serological tests are not recommended, since
Zika virus IgM could be undetectable during the acute
phase [5].

An expanding spectrum of fetal malformations associ-
ated with intrauterine Zika virus infection continues to be
described. Currently known as congenital Zika syndrome
(CZS), this new congenital malformation syndrome includes
not only microcephaly and fetal brain damage, but also a
range of developmental abnormalities, including the locomo-
tor, ocular, craniofacial, genitourinary, pulmonary, and other
manifestations [7]. This means that the challenge is even
greater and that surveillance by health organizations should
be more rigorous in the face of any eventuality such as out-
breaks that may endanger pregnant women as well as devel-
oping fetuses.

The presence of Aedes mosquitos enables Zika virus to
invade new areas and impose a worldwide risk as there are
no preventive approaches or vaccines for Zika virus infection.
The control measures depend on the eradication of mosquito
vector breeding foci. Methods that sustain the environment
and preserve the effectiveness should be used for efficient
control of Zika virus. With the advent of high-level research,
an effective and safe Zika virus vaccine will probably be

developed soon. An initiative for the development of a Zika
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virus vaccine was started by National Institutes of Health in
2015 [5].
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