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Zika Virus and Microcephaly: An Enemy of Public Health
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Introduction

The Zika virus (ZIVK) is an enveloped virus with single stranded RNA of the genus
Flavivirus. It is an arbovirus transmitted by the mosquito Aedes. The virus was first detected
in a monkey in 1947 in Uganda and its first appearance in humans was in 1952 in Uganda and
Tanzania (Dick; Kitchen; Haddow, 1952; Duffy et al., 2009). The first outbreaks of ZIKV
infection were reported in 2007 by Micronesia, followed by other outbreaks in French
Polynesia, Pacific Islands and northern Brazil (Duffy et al., 2009; World Health Organization,
2016). The virus has two lines: African and Asian. The virus of the American continent
originated from the Asian lineage (Haddow et al., 2016; Ozkurt; Tanriverdi, 2017).
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The main route of transmission of the virus to humans is the Aedes aegypti mosquito.
The ZIKV was isolated from blood, urine, saliva and semen humans, can thus be transmitted
via the placenta, perinatal, sexual and through blood (Bonaldo et al, 2016;. Davidson et al,
2016;. Frank et al , Et al., 2014). In addition, the virus can resist up to 115 days in vaginal
secretions and semen (Ozkurt; Tanriverdi, 2017; Sharma; Lal, 2017).

Similar to other flaviviruses, ZIKV enters endocytosis in dendritic cells, remaining in the
nuclei of the same if replicating and spreading in the blood. The infection is self-limiting
(Ozkurt; Tanriverdi, 2017; Sharma; Lal, 2017).

Studies in Brazil have recently provided increasing evidence of the association
between Zika in pregnant women and the development of severe neural developmental
disorders such as microcephaly in fetuses and newborns (Driggers et al., 2016). Infants with
microcephaly may develop hearing loss, motor skills defects, intellectual impairment,
developmental delay, and vision problems (Nunes et al., 2016; Garza-Gonzalez et al., 2017).

The virus reaches the fetus through the transplacental pathway, being observed in the
cerebral tissue of the same (Calvet et al., 2016; Martines et al., 2016). ZIKV is more
teratogenic in the first trimester, when microcephaly develops. Zika virus IgM antibodies
were detected in the cerebrospinal fluid of a microcephalic baby as evidence that ZIKV was
the causative agent of microcephaly (Cordeiro et al., 2016; Ozkurt; Tanriverdi, 2017; Meneses
etal., 2017).

Discussion

The Zika virus is a flavivirus that has been a major enemy of international public
health at the present juncture, since on November 30, 2016 the autochthonous vector
transmission of the ZIKV has been documented in 75 countries and territories since 2007 and
49 countries And territories had their first reports in 2015 (Alvino, Mello, Oliveira, 2016,
Boeuf et al., 2016, Brazil, 2017). In addition, ZIKV is likely to increase astronomically the
cases of microcephaly in Brazil and other disturbances of similar concern (Alvino; Mello;
Oliveira, 2016; Boeuf et al., 2016; Neta et al., 2016; Oliveira et al., 2016). The World Health
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Organization (WHO) issued a global alert for this topic, intensifying the need for discussion
in academic research centers. In order to understand this relationship between ZIKV and
microcephaly, it should be noted that epidemiological data suggest that microcephaly cases in
Brazil may be associated with the introduction of ZIKV (Calvin et al., 2016; Oliveira et al.,
2016) . It is important to pay attention to this explosion of episodes can still foster a concern
for international travel to 62 countries with such a problem, according to the Centers for
Disease Control and Prevention (CDC), for pregnant women could consider deferring travel
to affected areas (Samarasekera; Triunfol, 2016).

Evidence shows that this relationship is possible because pregnant women - with
fetuses with proven microcephaly - had clinical manifestations that could have been
symptoms of ZIKV infection, including fever, myalgia, and rash (Calvet et al., 2016). On 1
February 2016, the active transmission of ZIKV was being reported in 28 countries, primarily
in the Americas, including Brazil, Mexico, Colombia, Haiti, Venezuela and Barbados
(Samarasekera; Triunfol, 2016; The lancet, 2016).

At the beginning of the alarm, in October 2015, the Brazilian Federal Ministry of
Health reported an explosion of new cases of microcephaly, especially in the state of
Pernambuco, located in Northeast Brazil (Ayres, 2016, Samarasekera, Triunfol, 2016) . To
date, approximately 400,000 cases of ZIKV disease have been reported in 24 states in Brazil,
but this number may be significantly higher (Ayres, 2016; Yakob; Walker, 2016). Thus,
studies have begun to show that there is a relationship between ZIKV and that eruption of
new cases of microcephaly, since tests for the dengue virus, chikungunya fever, rubella,
cytomegalovirus - another important cause of microcephaly in pregnant women -,
Toxoplasma Gondii, parvovirus B19 were all negative (Calvet et al., 2016; Rasmussen et al.,
2016). To show how this is worrying, between November 2015 and the third week of January
2016, 4,180 new cases of microcephaly have occurred (Samarasekera; Triunfol, 2016). On
December 3, 2016, there were 10,441 cases of microcephaly, of which 7,268 were
investigated, and 2,228 cases suggest the association of congenital infections with these cases
of microcephaly (Brasil, 2017; Neta et al., 2016). In addition to these concerns, the disease is
transmitted by the vector, but sexual transmission - including few percentages of transmission
by oral and anal sex - and congenital cases have been reported (Ayres, 2016; Boeuf et al.,
2016; Deckard et al., 2016 ; Fréour et al, 2016). No less decisive, the virus can cross the

placental barrier and that would explain the question of how the virus reaches the fetus and its
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affinity for nervous tissue and also show why women have tested negative for other diseases
transmitted by the same vector: serum tests, and urine samples of amniotic fluid, using the
anti-virus dengue IgM, anti-dengue-virus 1gG anti-chikungunya-virus IgM and anti-
chikungunya-virus 1gG were negative using ELISA (Calvet et al., 2016 ).

Brault et al. (2016) found that ZIKV is tropism by neural stem cells, impairing cell
cycle progression and inhibiting apoptosis in the early stages of infection. Mcgrath et al.
(2017) have shown that the virus can impair neuronal differentiation. Recently, Smith et al.
(2017) showed that ZIKV causes acute and subacute encephalitis / encephalomyelitis,
neuronal cell death and astrogliosis. In their experimental study, Cugola et al. (2016) reported
that ZIKV causes congenital defects. They showed that after the virus crossing the placenta, it
infects cortical cells and causes cell death and affect neurological development. In a recent
study, Vermillion et al. (2017) investigated the pathogenesis of intrauterine ZIKV in a rat
model. They found the viral antigen on placental trophoblast and endothelial cells and on fetal
brain endothelial, glial and neural progenitor cells. They showed ZIKV capacity to infect fetal
and placental tissues and fetal viability by reducing inflammation and placental dysfunction.
The most frequent clinical symptoms in infants with ZIKV infection are irritability,
convulsion, cloning, crying, pyramidal and extrapyramidal symptoms, epilepsy, dysphagia
and persistent primitive reflex (Moura da silva et al., 2016). The findings of positive tests
were reported as a low head growth, biparietal depression, prominent occipital, excess nuchal
skin, arthrogryposis, cleft lip or cleft palate (Moura da silva et al., 2016). Microcephaly may
be present or develop within 5 months after birth in children with congenital ZIKV infection
(Friedrich, 2017). Oliveira et al. (2016) reported that febrile illness with rash in the first
trimester was associated with microcephaly. France et al. (2016) found that the presence of
rash in the third trimester of pregnancy was associated with fetal brain abnormalities, despite
normal head size. Congenital abnormalities were reported in 5% of pregnancies of 972 infants
completed in 1297 pregnancies ZIKV infection.

The anomaly rate was similar in infants of symptomatic and asymptomatic
pregnancies. The proportion of congenital anomaly was 15% in infants whose exposure to the
virus occurred during the first trimester. Microcephaly was found in 75% of infants with brain
abnormalities of mothers with ZIKV-confirmed infection (Reynolds et al., 2017). One way to
diagnose cases of microcephaly is through imaging, which has as its main objective the

detection of neurological complications related to transplacental infection by ZIKV, such as
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microcephaly, cerebral calcifications, neuronal migration disorders, loss of brain tissue and
Dilation of the ventricular system. The extent and severity of intracranial changes are directly
related to the gestational period in which the fetus was infected by the virus, are more severe
and extensive during the first trimester of gestation and milder in the third trimester. The
imaging evaluation of the fetus or the newborn has been indicated in cases of confirmed or
inconclusive maternal infection by ZIKV, as well as by laboratory tests or compatible clinical
findings (Nunes et al., 2016).

To try to resolve this public health problem, the Brazilian Ministry of Health has
stated that it is interested in developing a vaccine to prevent infections by ZIKV, but studies
may take up to five years to complete the final tests to develop the vaccine (Samarasekera;
Triunfol, 2016; Yakob; Walker, 2016). Until then, the main concern will be with the vector,
because even that is still a dim light: the transmission of urban ZIKV may involve other
species of mosquitoes due to the virus's ability to adapt (Ayres, 2016). But this comes at a
dangerous time for Brazil, as the country's economy is shrinking, while unemployment and
inflation are rising, threatening the already fragile health system (Horton, 2016). Other
countries such as Jamaica, Colombia, El Salvador, perplexed by this infection and its public
health consequences, have advised women to postpone pregnancy (Samarasekera, Triunfol,
2016, Yakob, Walker, 2016). The virus will provide an opportunity to advance the fight for
public health in these countries (Horton, 2016).

In addition to microcephaly, other serious neurological complications such as
Guillain-Barré syndrome have been reported in patients infected with ZIKV, making the
subject more relevant (Boeuf et al., 2016; Calvet et al., 2016; Cao-lormeau et al., 2016, Saad-
roy, Van den Driessche, Ma, 2016). To solve this epidemic more easily, the population can
take some care: using repellents, long and clear clothes; Avoiding the formation of foci where

vector larvae develop (Samarasekera; Triunfol, 2016).

Conclusion

The number of deaths by ZIKV is reduced and the number of hospitalizations is small
but the problems for public health are serious and can cause a large increase in resources in

health to properly watch all this new population with microcephaly.
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