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Background

Zika virus infection is a mild febrile viral illness transmitted
by Aedes mosquito bite. 1This virus has been called Zika virus
after the geographical name of the area from where the virus
was first isolated. The Zika virus was first isolated in 1947 in
Zika forest of Uganda in a pyrexial Rhesus monkey during a
study of the transmission of wild yellow fever.2 It was first
isolated from humans in 1952, in Uganda and Tanzania.23 In
1968 the virus was detected in human samples in Nigeria.#
Prior to 2015, outbreaks of Zika virus infection have been
recorded in Africa, the America, South East Asia and the
Pacific Islands. >¢Guillian-Barrie syndrome has linked to Zika
virus infection was reported in an outbreak in French
Polynesia. &7 In 2015, Brazil reported that there is an
association between Zika virus infection and microcephaly
with several thousands of microcephaly with some deaths.8

Epidemiology

Epidemiological studies showed that the virus has circulated
in humans between 1951 and 1981 in Africa and Asia%’ A
sero-survey involving residents of multiple areas of Uganda
revealed that 6.1% sero-prevalence of antibodies against Zika
virus, which suggested that human infection was frequent.”10
The Zika virus infection reported in Nigeria in 1954 and
during that time a few outbreaks have been reported in
tropical Africa and in some areas in Southeast Asia.211 In
2007, the first large outbreak of disease caused by Zika virus
was reported from the Yap Islands of the Federated States of
Micronesia with 185 confirmed cases. During that time the
virus moved from south-east Asia across the Pacific.6°

Correspondence:

Professor Dr. S.M. Shamsuzzaman
Department of Microbiology

Dhaka Medical College, Dhaka, Bangladesh
Tel: 01819289739

E-mail: smszaman@yahoo.com

27

In 2013, another large outbreak was reported in French
Polynesia that was thought to be from an independent
introduction of the virus from Asia than the Yap Island
outbreak.>® The mosquito Aedes hensilli, which was the
predominant species identified in Yap during the outbreak,
was probably the main vector of transmission %10 Zika virus
outbreaks becomes pandemic in 2015 as it occurs in French
Polynesia, New Caledonia, the Cook lIslands, and Easter
Island, Mexico, Central America, the Caribbean, and South
America in the same year.>1 Zika virus infection is not a
disease for compulsory notification in Brazil, even so, cases
were reported in 14 states of the country and mosquito-borne
Zika virus is suspected to be the cause of microcephaly and
infant deaths in Brazil in 2015. 211 Although a very few cases
were identified in Asia, but a surge in Latin America has
pushed the UN health agency to declare Zika a global health
emergency.%12 Sero-surveys indicated a much broader
geographic distribution of human infection, including Egypt,
East Africa, Nigeria, India, Thailand, Vietnam, the
Philippines, Malaysia and few other Asian countries.12
There is no reported case in Bangladesh and India till now but
the Aedes aegypti mosquito whose bite transmits the disease,
dengue and chikungunya, are widely prevalent in these
countries.13 Bangladesh health ministry and IEDCR arranged
meeting about global emergence of Zika virus and took
decision to prepare guidelines for detection of Zika virus
infection in Bangladesh.

Virology

Zika virus is a member of the family Flaviviridae and the
genus is Flavivirus.1415> The Zika virus is a enveloped with a
non-segmented positive sense single-stranded RNA molecule
10794 bases long with two non-coding flanking regions
known as the 5' NCR and the 3' NCR1>16.17, The open reading
frame of the Zika virus reads as follows: 5/-C-prM-E-NS1-
NS2A-NS2B-NS3-NS4A-NS4B-NS5-3/ and codes for a poly-
protein that is subsequently cleaved into three structural
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proteins such as, capsid (C), precursor membrane (prM),
envelope (E) and seven non-structural proteins (NS), NS1,
NS2A, NS2B, NS3, NS4A, NS4B, and NS5 (Fig:1 and
fig.2).1617 It contains a nucleocapsid surrounded by a host-
membrane derived lipid bilayer that contains envelope
proteins E and M (Fig:1). 1718 The virion is approximately 40
nm in diameter with surface projections that measure roughly
5-10 nm.1819  The surface proteins are arranged in an
icosahaedral-like symmetry.20 The E protein composes the
majority of the virion surface and is involved in host cell
binding and membrane fusion during replication of Zika
virus.7 ,16,19
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Figure 1: Structure of Zika virus (From internet, available
at.http/virazone.expasy.org/all by species/43.html..)

Replicative Cycle of a Zika virus in a Host Cell

The reproductive cycle of ZIKV follows that of other known
flaviviruses.1>18  First, the virion attaches to the host cell
membrane receptors via the envelope protein which induces
virion endocytosis. Next, the virus membrane fuses with the
endosomal membrane and the sSRNA genome of the virus is
released into the cytoplasm of the host cell. It is then
translated into a polyprotein that is subsequently cleaved to
form all structural and non-structural proteins. Replication
then takes place at intracellular compartments known as
cytoplasmic viral factories in the endoplasmic reticulum
resulting in a dsSRNA genome. The dsRNA genome is then
transcribed resulting in additional ssSRNA genomes.16:17.20
Assembly then occurs within the endoplasmic reiticulum and
the new virions are transported to the Golgi apparatus and
then excreted into the intracellular space where the new
virions can infect new host cells. Flaviviruses generally
replicate in the cytoplasm, but Zika antigens have been found
in infected cell nuclei.”16:20

Bangladesh J Med Microbiol

28

Shamsuzzaman et al

GENOME
palyprotsin

Genomic polyprotein

Structural Non-structural

s'—{c[pm| € [ns1|ns2a[ns2e] ns3 [nsaa[nsas|

Lo

Protease with
Helicase
NTPase

Envelope
Membrane precursor

RMNA polymerase
Methyftransferase

Capsid

E N51

D
AW D araans®  wn duge
el { N
c¥ N

NS3

Protease Polymera

Figure 2: Genome of Zika virus (From internet, available
at.http/virazone.expasy.org/all by species/43.html..)

Transmission

Zika virus is transmitted to people through the bite of an
infected mosquito from the Aedes genus, mainly Aedes
aegypti and Aedes albopictus and sometimes Ades
hensilli.”1618 This is the same mosquito that transmits
dengue, chikungunya and yellow fever .2122 Zika can be
transmitted from a man to his sex partners, meaning a person
travelled to an area where Zika has broken out, got the virus
and gave the virus to sexual partners who did not travel.21
Sexual transmission of Zika virus has been documented in six
countries - Argentina, Chile, France, Italy, New Zealand and
the United States - during the 2015 outbreak.?0: 223 Few
cases of Zika virus through blood transfusion have been
reported globally. 2024 The virus is detected in saliva and in
urine in infected person. 192526 The pregnant women who
become infected with Zika virus can transmit the virus
transplacentally to their unborn babies with potentially serious
consequences .22 To date, there are no reports of infants
getting Zika virus through breastfeeding.2®8 In nature,
reservoirs for ZIKV virus are restricted to primates. 19.20.29

Pathogenesis

Zika replicates in the mosquito's midgut epithelial cells and
then its salivary gland cells. After 5-10 days, ZIKV can be
found in the mosquito's saliva which can then infect human.
20.30.31 |f the mosquito's saliva is inoculated into human skin,
the virus infect epidermal keratinocytes, skin fibroblasts in the
skin and the Langerhans cells32. The pathogenesis of the virus
is hypothesized to continue with a spread to lymph nodes and
the bloodstream.3334 Flaviviruses generally replicate in the
cytoplasm, but Zika antigens have been found in infected cell
nuclei.”31

Volume 10: Number 1 January, 2016



Systematic Review on Zika Virus Infection.

Signs and Symptoms of Zika Fever

The incubation period of infection is 3 to 12 days and most of
the infected persons remain asymptomatic.2331 The majority
of infected individuals have minimal symptoms. Symptoms
starts with low grade fever which progresses to
maculopapular rash which may be itchy, non-purulent
conjunctivitis, arthralgia, myalgia, headache, back pain,
edema in lower limb and less frequently retro-orbital pain,
anorexia, nausea, vomiting, diarrhoea and abdominal pain.
353637 The symptoms last for 4-7 days and are self
limiting.383° There is no evidence that pregnant women are
more vulnerable to acquiring Zika infection or that this
infection causes a more serious illness in pregnant
Women.2°v33l4°

Complications

Serious complications from ZIKV are uncommon.3! However,
an increase in cases of fetal microcephaly and severe brain
anomalies if infected during fetal life 3141 Guillain-Barre
syndrome, acute disseminated encephalomyelitis and other
neurological and autoimmune syndromes have been reported
if, infected after birth or adults in areas where Zika virus
infection outbreaks have occurred.#42 It has been
demonstrated that Zika virus can cross the placental barrier
and the virus has been detected in blood and tissues of
affected foetuses.?224 The full range of birth defects caused by
maternal infection is not known, it is also not understood
which stage of pregnancy at which the mother became
infected affects the fetus and whether other risk factors might
exist that affect outcomes.2638  Like other congenital
infections such as CMV, rubella and toxoplasmosis, it is likely
that ZIKV infection in early pregnancy poses the greatest
risk.2741

Diagnosis

Infection with Zika virus may be suspected based on
symptoms developed in person of endemic area for Zika virus
infection and who or sex partner has recent history of travel
to an area where Zika virus is known to be present. 1842 Zika
virus diagnosis can only be confirmed by laboratory testing
for the presence of Zika virus RNA in the blood or other body
fluids, such as urine or saliva by reverse transcription
polymerase chain reaction (RT-PCR) tests in 3-5 days after
onset of symptoms and remain positive up to 10 days.23:36
IgM for ZIKV is typically detectable in 5 days after onset of
infection, but cross-reactivity with closely related dengue,
yellow fever, Japanese encephalitis, and West Nile viruses are
possible.20 36 Four fold rise or more of neutralizing antibody
titre in a paired serum in 2 weeks interval can confirm
diagnosis of Zika. ZIKV RT-PCR can also be performed on
amniotic fluid although it is currently not known how
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sensitive or specific this test is for congenital infection.3!

Treatment and Prevention

Until now no specific antiviral drug is available to treat Zika
viral infection. Zika virus disease is usually relatively mild
and requires no specific treatment27:43 Symptomatic treatment
such as rest, fluids, and paracetamol when require is
recommended.19:3% Prevention and control relies on reducing
mosquitoes through removal and modification of breeding
sites and reducing contact between mosquitoes and people.
Travellers should take the basic precautions to protect
themselves from mosquito bites.3® The Aedes mosquito, the
vector for ZIKV, is active during daylight hours, bites are
most common during mid-morning and late afternoon to dusk,
when the mosquito is most active.3%4l In the UK, the
National Travel Health Network and Centre (NaTHNaC) now
advises that pregnant women should consider avoiding travel
to countries where ZIKV outbreaks are ongoing, in order to
reduce the risk to their babies and to avoid becoming pregnant
while travelling in an area with active ZIKV transmission.
2739 |t is advocated by the CDC to use insect repellent, long
sleeved-clothing, and intervention in reducing the number of
mosquito vectors. Additionally, to avoid sexual transmission,
safe sex practices are also encouraged. US FDA,
recommended blood donor screening and deferring high risk
blood donors for 4 weeks.2743 No vaccine is available now.*
Several companies and institutions internationally are
developing vaccines against Zika, but none had yet reached
clinical trials.2226:37 During the first week of infection, Zika
virus can be found in the blood and passed from an infected
person to a mosquito through mosquito bites. So, a Zika viral
infected patient should be kept away from mosquito bite for
the first week of illness. Zika virus does not pass though
breast milk, so mothers are encouraged to breastfeed even in
areas where Zika virus is found .44
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