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Zika virus: A threat to public health and recent 

strategies developed to curb the menace  

 
Anjali Padhan, Deep Pratik, Tushar Jyotiranjan, Gopalaxmi Panda and 

Swagat Mohapatra 

 
Abstract 
Zika virus infection has proved to be a concern for physicians worldwide because of its communicable 

nature and high prevalence rates in the areas of outbreak despite of low mortality rates. Zika virus is a 

positive sense single stranded RNA virus of flaviviridae family and a close relative of Spondweni virus. 

Phylogenetic analysis suggests that Zika virus has emerged from East Africa during the late 1800s or 

early 1900s. Clinical signs of zika virus infection are mild involving rashes, fever, dizziness, stomach 

ache, arthralgia, myaligia, ankle edema, malaise etc. It adversely affects the embryo development and 

results in a birth defect ‘microcephaly’. The residents of tropical and subtropical countries are more 

susceptible to Zika virus infection owing to the higher population of Aedes aegypti and Aedes albopictus 

mosquitoes. It is mainly a mosquito born virus, Aedes hensilli being the most potential vector; various 

other modes of transmission have also been described though. Largest outbreak of zika virus has been 

reported in pacific islands in 2013 and 2014. India with lots of travelers from south America is at higher 

risk of ZIKV outbreak. Both molecular and serological tests are recommended for diagnosis of ZIKV 

infection.   
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1. Introduction 
Zika virus is a member of the flaviviridae family which also includes the Yellow fever virus 

(YFV), the Dengue virus (DENV) and the West Nile virus (WNV) [1]. It is also an arthropod 

borne virus known as arbovirus. It is (10,794 –nt genome) single stranded positive sense RNA 

virus and is closely related to Spondweni virus [1-4]. Zika Virus RNA has a biased nucleotide 

composition in being purine-rich and pyrimidine-poor and the preference for purines is a 

general characteristic of the mosquito-borne and tick-borne flaviviruses [2]. The virus was 

identified in a rhesus monkey (Macaca mulata) during sylvatic yellow fever surveillance in the 

Zika Forest in Uganda in 1947 from where it got its name and was reported in humans in 1952 
[1,2,5,6]. The second isolation was made from Aedes africanus mosquitoes caught in the same 

forest in January 1948 [7]. Thus, ZIKV received its name from the geographical area where the 

initial isolations were made. 

 

2. Objective of study 

To aware the researchers, clinicians and scholars about the pathogenesis, clinical signs and 

various public health implications associated with Zika virus which has been considered as an 

emerging disease and also apprises the scientific community regarding the latest developments 

in the field of Zika virus research. 

 

3. Course of outbreak 

In 2007 there was an outbreak of the disease in Yap Island in the Federated States of 

Micronesia. It was the first time when the disease was reported outside Africa [1, 8, 9]. The 

largest outbreak of the disease was reported in the year 2013 and 2014 in French Polynesia 

which spread to Pacific islands (New Caledonia, Cook island, Easter island, Vanuantu, 

Soloman island etc.) [1, 9-12]. In Pacific islands, the outbreak coincided with dengue and 

chikungunya outbreak [13-14]. The next outbreak was reported in Brazil in 2015. Camacari was 

the city where the first cases of Zika virus infection in Brazil was identified [1]. Zika virus 

infection was detected in the serum samples of 24 patients in Santa Helena hospital through 

RT-PCR technique in 26th march, 2015 [1].  
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It has been predicted that the virus spread to Brazil from 

French Polynesia during the world cup soccer in 2014 [6]. Till 

date the virus has been isolated in several African countries 

(Uganda, Tanzania, Egypt, Central African Republic, Sierra 

Leone, and Gabon), Asian countries (India, Malaysia, the 

Philippines, Thailand, Vietnam and Indonesia) and in 

Micronesia [5]. Zika represents a real challenge for the medical 

and scientific community as well as for the world and possess 

a severe threat to the human health [15-16]. With an estimated 1 

million cases in Brazil by the end of 2015 and continuing 

emergence of new cases in Central America most recently, the 

United States, assessing the full pandemic potential of the 

virus is an urgent task with major ramifications for global 

health policy [16, 17].  

 

4. Molecular virology 

Zika virus is a positive-sense single-stranded arbovirus in the 

family Flaviviridae. Flaviviruses are small enveloped single 

stranded positive RNA viruses that include important human 

and animal pathogens such as yellow fever virus (YFV), 

dengue virus (DENV), West Nile virus (WNV), St. Louis 

encephalitis virus (SLEV), Japanese encephalitis virus (JEV) 

or tick-borne encephalitis virus (TBEV) [18]. Its closest 

relative is Spondweni virus (SPOV) responsible for fever, 

chills, nausea malaise and headache [1, 4, 11]. SPOV is found in 

sub Saharan Africa and Papua New Guinea, the only other 

member of its clade. The sequence of the prototype strain of 

ZIKV MR766, which corresponds to a passaged virus derived 

from the initial ZIKV isolated by intracerebral inoculation of 

the serum of the febrile monkey (Rhesus 766) into mice in 

1947 revealed that The Zika virus genome contains 10,794nt 

with single ORF encoding polyprotein of 3,400 amino acids 

which cleaves later in order to form mature virus proteins [7, 

19]. Like other flaviviruses, Zika virus also has in a similar 

manner to cellular mRNAs, includes a cap structure at its 5´ 

end [20]. Proper methylation of this structure is important not 

only for efficient translation of viral genome, but also for 

evasion of immune response [21]. The single ORF of Zika 

virus genome is flanked by two untranslated regions (UTR) 

located at the 5´ and 3´ ends of the genome, which in the 

prototype ZIKV MR766 are of 106 and 428 nucleotides in 

length, respectively [19]. ZIKV lacks 30 poly (A) tract in 

contrast to other cellular mRNAs. The different isolates from 

the various outbreaks have the similar basic organization. The 

cyclization of flavivirus genome between 5´and 3´ terminal 

regions is important for the functionality of the genome, 

which is mediated by the interaction of complementary 

sequences located with genome regions termed conserved 

sequences (CSs). Nevertheless, it has to be remarked that the 

organization of the CS in the 3´end of ZIKV is different from 

that of other mosquito-borne flaviviruses thus lays emphasis 

on the fact that this virus behaves in a bit different manner 

than other flaviviruses [19]. In the case of ZIKV, there are 

differences among strains due to a 12 nucleotides deletion on 

the glycosylation motif located at position 154 in the E 

protein (E-154), which is present in many flaviviruses [22-24]. 

 

4.a. Molecular evolution of virus 

Phylogenetic analysis shows that Zika virus can be classified 

into distinct African and Asian lineages both emerged from 

East Africa during the late 1800s or early 1900s [25]. The 

Asian lineage was first detected in Malaysia during its 

migration from Africa to Southeast Asia. From there, Zika 

virus spread to the Pacific Islands, separately to Yap and 

French Polynesia, and then to New Caledonia, Cook Islands, 

Easter Island, and the Americas. A study of Zika virus’s 

molecular evolution, based on viral strains collected from 4 

countries in West Africa during 1947–2007, identified several 

sites within the Zika viral genome that were under strong 

negative selection pressure. This finding suggests frequent 

purging of deleterious polymorphisms in functionally 

important genes and the possibility of recombination, which 

occurs rarely among flaviviruses. 

 

4.b. Host cell-virus interaction 
A broad range of cells are infected by ZIKV in different 

tissues and species. ZIKV replicates in the midgut and 

salivary glands of diverse Aedes mosquitoes and also in 

cultured mosquito cells C6/36 in vitro [26-28]. ZIKV also 

replicates in a wide variety of mammalian cell types. 

Experimental infection has revealed that the virus replicates 

mainly in the neurons and astroglial and other brain cells of 

mice [29, 30]. ZIKV can also replicate in cultured monkey cell 

lines such as LLC- MK2, or Vero, inducing cytopathic effect 
[31]. Few studies have investigated the pathogenesis of Zika 

virus infection. One study showed that human skin 

fibroblasts, keratinocytes and immature dendritic cells allow 

entry of Zika virus [32]. Several entry and adhesion factors 

(e.g., AXL receptor tyrosine kinase) facilitate infection and 

cellular autophagy, needed for flaviviral replication, enhances 

Zika virus replication in skin fibroblasts [32]. After cellular 

entry, flaviviruses typically replicate within endoplasmic 

reticulum-derived vesicles. However, Zika virus antigens 

were found exclusively in the nuclei of infected cells; this 

finding suggests a location for replication that differs from 

that of other flaviviruses and merits further investigation [15]. 

Many surface proteins facilitate flavivirus entry into cell but 

the precise mechanism remains largely unknown and 

additional factors may also contribute to infection [33]. Several 

of these proteins are sufficient to support ZIKV entry into 

HEK293T cells that normally have low infectivity, including 

DC-SIGN (encoded by CD209), TIM1 (encoded by 

HAVCR1), TYRO3 and AXL. However AXL which is 

known to mediate ZIKV and dengue virus entry in human 

skin cells showed particularly high expression in radial glia 
[28]. Several studies have indicated that flaviviruses make 

initial contact with the host cell by binding to 

glycosaminoglycans (GAGs), such as heparan-sulfate 

proteoglycans or syndecans. GAGs are long, unbranched, 

sulfated polysaccharides that are found linked to core proteins 

attached to cellular surfaces (proteoglycans). GAGs are 

prominently exposed on the cell surfaces of all tissues, 

providing an easily accessible receptor for viral adhesion. 

GAGs act mainly as attachment factors that concentrate 

flavivirus particles at the target cell surface before their 

interaction with primary receptors. 

It has been speculated that the development of neurological 

disease and fetal abnormalities after Zika virus infection may 

be due to the presence of antibodies against other flaviviruses 

that enhance disease. In support of this hypothesis, it has been 

shown that antibodies to dengue virus enhance infection of 

cells by Zika virus. 

 

5. Transmission 

Several modes of transmission of the virus have been reported 

by various workers. The most important and widely accepted 

one is the transmission through mosquitoes [2, 3, 12, 15, 34]. The 

virus has been detected in several species of mosquitoes 
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including Aedes aegypti which is the same vector that spreads 

dengue (DENV), chikungunya (CHIKV) and yellow fever 

virus (YFV) [2, 5]. Because of the fact of concurrent 

transmission of the virus with dengue and chikungunya it has 

global public health threats [10, 16]. However, the abundance of 

Aedes aegypti and Aedes albopictus mosquitoes throughout 

tropical and subtropical regions of the world has increased the 

chances of spread of this disease in these areas to a much 

extent [10]. The other species of mosquitoes known to transmit 

the virus are Aedes africanus, Aedes luteocephalus, Aedes 

hensilli, Aedes vittatus, Aedes apricoargenteus, Aedes 

furcifer, Aedes albopictus etc [2, 5, 10]. Among these Aedes 

hensilli is considered as most potential vector of the virus [35]. 

There is also a possibility of transmission of the virus by 

Culex sp.[12, 36].  

Zika virus has been isolated in 3% blood donors during 

outbreak in French Polynesia and hence blood transfusion 

may be another potential mode of transmission [5]. There may 

also be intrauterine and intrapartum transmission [37, 38]. A 

case of sexual transmission was detected in French Polynesia 

outbreak involving a 44 year old Tahitian man whose semen 

was contaminated with the virus but the virus was not 

reported in blood sample [5, 38]. Further studies have confirmed 

that sexual transmission of Zika virus is possible from male to 

female, male to male and female to male [4,39]. There are some 

evidence of laboratory exposure [38]. There is a theoretical 

concern that it could transmit through tissue transplantation 
[38]. Travel-related imported infections have thus been 

increasingly reported from the western Pacific and 

sporadically also in travelers to other regions of the world, 

including Thailand, Indonesia, and Senegal [6]. An acute Zika 

virus infection was reported in a 45 year old woman traveler 

returning from Malaysian Borneo who experienced bilateral 

hearing difficulties during the course of illness [6]. The virus 

has been isolated from blood, plasma, serum, saliva, semen, 

urine, cervical mucus, vaginal swab, fetal brain tissue, 

placenta, amniotic fluid and in breast milk (yet transmission 

by breast feeding has not been documented) [4, 11, 15, 37, 38, 40]. It 

has been detected in semen and urine respectively in a patient 

after 62 days of infection and another patient after 14 days of 

infection [15]. Zika virus has been detected for up to 6 months 

in semen, although the maximum duration of transmissibility 

remains unknown at this time [40]. Non human primates are 

considered as reservoir for the virus as the virus was initially 

isolated from a rhesus monkey (Macaca mulatta) [6, 15].This 

has also been recently reported that another emerging aspect 

of Zika virus zoonosis hasbeen the possible transmission 

through bites of monkeys and other non-human primates 

(USFDA, 2016) [41]. There is no evidence of non-primate 

reservoir but in one study its antibody was found in rodents [8] 

and experimentally in Swiss Albino mice [15]. 

 

5.1 Non human primates involved in viral transmission: In 

the case of non-human primates, it is known that epizootics 

occur in them [42] but it is unclear whether they are an 

obligatory reservoir in the transmission to humans. In Africa, 

ZIKV natural transmission cycle involves primarily 

Cercopithecus aethiops and Erythrocebus patas monkeys [43]. 

In Asia (Borneo), antibodies against ZIKV have been detected 

among semi-captive and wild orangutans [44]. However, this 

study reported a higher prevalence of anti-ZIKV antibodies in 

humans than in orangutans, suggesting a possible incidental 

infection of these animals through contact with mosquitoes 

infected by viremic people or from recently established 

sylvatic cycles. Nonetheless, it is also possible that sylvatic 

ZIKV transmitting mosquitoes in Borneo have a more narrow 

distribution or an ecology that does not lead to frequent 

exposure by orangutans. An acute symptomatic ZIKV 

infection case after a monkey bite has been recently described 
[45]. Monkey bite can also be considered as a plausible route of 

transmission (Leung et al., 2015). Information regarding the 

possible susceptibility of animals other than human and non-

human primates is limited. Antibodies directed against ZIKV 

have been found in several vertebrate species, such rodents, 

birds, reptiles, goats, sheep, and cattle in Kenya and in 

Pakistan, where some species of rodents were suggested as 

possible reservoirs of ZIKV [46, 47]. In addition, the rapid 

periodicity of amplification observed in Senegal along the 

2011 outbreak could support that, besides primates, other 

vertebrates may also play a role in ZIKV circulation [48]. 

 

6. Pathogenesis  

The virus is highly neurotropic and immature neurons are 

more prone to its attack [5, 49]. It has also been suggested that 

like undifferentiated neurons, replicating and regenerating 

neurons are also susceptible to Zika infection such as the 

olfactory and dentate gyrus of the adult human brain [49]. 

There are also the reports of relative resistance of mature 

neurons found in adult human brains to Zika virus [49]. After 

entering the body it replicates in the dendritic cells (may be in 

cytoplasm or in nucleus) near site of inoculation and then 

invades blood stream via lymphnodes [8]. An experiment 

involving mice model revealed that vaginal mucous 

membrane supports robust Zika virus replication which has 

direct negative effect on fetal brain cells. It has been 

confirmed that intra-vaginal route of inoculation causes more 

replicates as compared to intra-peritoneal route of inoculation 
[4]. At the same time humans are more susceptible to Zika 

virus infection as Zika virus antagonizes human STAT2 but 

not mouse STAT2 [4]. Zika fetal neuropathogenesis are 

analysed from a comparative pathology perspective, using the 

historic metaphor of “TORCH” (Toxoplasmosis, Rubella, 

Cytomegalovirus and Herpes simplex virus-2) viral 

pathogenesis [12]. When a pregnant woman is infected with the 

virus, it enters the fetal brain neurons and form viral fusion 

particles causing syncitial cells to form a giant cell formation 

with central chromatolysis [48]. The most vulnerable stage of 

infection for fetus is 17 weeks of pregnancy. ZIKV infection 

of neuroepithelial cells and radial glial cells causes 

centrosomal depletion and mitochondrial sequestration of 

phospho-TBK1 (phosphorylated TANK binding kinase 1) 

during mitosis. Microcephaly in baby is primarily caused by 

depletion of neural stem or progenitor cells due to 

centrosomal defects, premature differentiation, and/or cell 

death [49]. Zika virus efficiently infects induced pluripotent 

stem cell (iPSC) derived human neural progenitor cells 

(hNPCs), resulting in cell cycle abnormalities and apoptosis 
[50]. The expression of unique transcriptomic signatures in 

Zika virus infected human neural stem cells has been revealed 

through bio-informatic analysis [3]. Zika virus activates 

several inflammatory signals within infected human neural 

progenitor cells (hNPCs) that are implicated in innate and 

acquiredimmune responses [3]. Infected hNPCs can further 

release infectious ZIKV particles, supporting a spreading 

infection that can lead up to 90% of cells being Zika Virus 

positive [51].  
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7. Clinical Signs 

The incubation period of disease is 3-12 days and symptoms 

last for about 2-7 days [49]. Zika virus conventionally presents 

as a mild infection, with 80% of cases estimated to be 

asymptomatic [3, 16, 49, 52].The most common sign reported in 

Zika virus infection is maculopapular rashes [49]. Other signs 

include chills, fever, headache, anorexia, vomiting, diarrhea, 

stomach ache, dizziness, hypotension, lymphadenopathy, leg 

pain, muscle pain, arthralgia, myalgia, ankle edema, malaise, 

conjunctivitis and periorbital pain etc but there are no cases of 

permanent damage to articulations [3, 52]. ZIKV was isolated 

from two icteric patients with no other disease during the 

outbreak and so icterus is a suspected symptom of the disease. 

Hence, the concept of considering Zika as mild cousin of 

dengue may not be adequate [5]. Neuronal degeneration, 

cellular infiltration and softening in the brain is seen in 

infected, young mice [5]. Ocular and ophthalmic lesions have 

also been reported. Infected Rhesus monkeys showed 

transient pyrexia. It has been reported that the virus is linked 

to Guillain -Barré syndrome (a syndrome that involves 

tetraparesis predominantly in the lower limbs, paresthesia of 

the extremities, diffuse myalgia, a bilateral but asymmetric 

facial palsy, with abolition of deep tendon reflexes) [2, 3, 5, 12, 15, 

51, 53]. In the French Polynesian outbreak of Zika virus out of 

74 infected patients presented with neurological symptoms, 

47 were later diagnosed with Guillain -Barré syndrome in 

which there was inflammation of dentate gyrus of brain [49]. 

There were some cases of temporary bilateral hearing 

difficulty in Borneo [6]. During the outbreak in Brazil it was 

observed an increase of almost 20 times the number of cases 

of microcephaly in reported newborn babies [16, 54]. The 

possible link between Zika virus and microcephaly is studied 

using induced pleuropotent stem cells (IPS) [51]. There are 

strong evidence of association between Zika Virus infection 

and microcephaly [2, 55, 56]. Microcephaly is a birth defect 

where a baby’s head is smaller than expected when compared 

to babies of the same sex and age. Microcephaly is defined 

anatomically as occipitofrontal circumference less than the 

third percentile based on standard growth charts (e.g., Fenton, 

Olsen, CDC, or WHO growth curves) for sex, age and 

gestational age at birth [40]. Among the affected population in 

different outbreaks most were females. Pregnant women at 

their first trimester (weeks 0-13) are more susceptible [52]. The 

reason behind this is the immature neurons or undifferentiated 

neurons are highly susceptible to zika virus where as mature 

ones are resistant as experimented on human neuroblastoma 

cell lines [5, 49]. However, studies of symptomatic pregnant 

women with Zika virus have found that infection even in the 

second or third trimesters has resulted in anomalies in the 

fetal brain and other serious outcomes, including stillbirth [39, 

52]. Once microcephaly develops it’s a lifelong condition and 

it cannot be treated. Hence, Centre for disease control and 

prevention (CDC) has told women to avoid getting pregnant 

at least for up to 2 years in disease prone areas [40]. 

 

8. Diagnosis  

For diagnosis of Zika virus CDC has recommended both 

molecular and serological testing [38, 40]. This includes RT-

PCR for viral RNA, and immunoglobulin (IgM) ELISA and 

plaque reduction neutralization test (PRNT) for Zika virus 

antibodies [8, 37, 38, 40]. It has been suggested that urine is more 

advantageous than blood and serum for molecular diagnosis 
[32]. Zika virus RT-PCR testing is performed on acute phase 

serum samples. IgM ELISA can give falsely positive results 

because of cross-reacting antibodies of ZIKV and DNV. 

However, PRNT possess improved specificity that can be 

performed to measure virus-specific neutralizing antibodies 

and to discriminate between cross-reacting antibodies from 

closely related flaviviruses. Immuno histochemical staining to 

detect Zika virus antigen on fixed placenta and umbilical cord 

tissues can be considered [40]. Spectrums of findings are 

formulated associated with congenital Zika virus infection in 

the IPESQ in northeastern Brazil and composed illustrations 

to aid the radiologist in identifying Zika virus infection by 

imaging [57]. No commercial tests for Zika virus are available 
[17, 39]. The mainstays of the routine diagnosis of Zika virus 

infection are the detection of viral nucleic acid by RT-PCR 

and the detection of IgM antibodies by IgM-capture enzyme-

linked immunosorbent assay (MAC-ELISA). The detection of 

viral nucleic acid in serum provides a definitive diagnosis; 

however, in most instances viremia is transient and diagnosis 

by RT-PCR has been most successful within 1 week after the 

onset of clinical illness.  

 

9. Treatment  

No specific treatment or approved drug is available for the 

treatment of this disease [54]. Some researchers suggest that 

broad spectrum antiviral drugs of nucleoside analogue class 

such as ribavirin, favipiravir, sofusbuvir etc posses some 

action against Zika virus but they are not being licensed 

because of their teratogenic effect on fetus [53, 54, 58]. Only 

supportive therapy is prescribed. Affected person should get 

plenty of rest and drink fluids to prevent dehydration. 

Antipyretics and pain killers may be taken. But aspirin or 

other NSAID are contraindiacted. It has been reported that the 

green tea polyphenol molecule (-) epigallocatechin gallate 

(EGCG) inhibits Zika virus entry [54]. Vero cells (African 

Green Monkey, adult kidney, epithelial) were used for 

determining ZIKV multiplication, for antiviral assays [17, 39]. A 

full length infectious c-DNA clone of Zika virus from the 

2015 epidemic in Brazil was developed as a genetic platform 

for studies of virus-host interactions and vaccine development 
[39]. Recently, a vaccine has been developed against Zika virus 

as claimed by Bharat Biotech International Limited, 

Hyderabad. In Bharat Biotech there are two candidate 

vaccines in development. One of them is an inactivated 

vaccine that has reached the pre-clinical testing in animals. 

Bharat Biotech has an early mover advantage in developing 

the Zikavac and is emerging as the first in the world to file for 

global patent for Zika vaccine candidates [59]. Antiviral 

activity of 2′-C–methylated nucleosides suggesting that these 

compounds might represent promising lead candidates for 

further development of specific antivirals against Zika virus 
[17]. 

 

10. Preventive Measures 

A person who is living in or traveling to an area where Zika 

virus is found and who has not already been infected with 

Zika virus is at risk for infection. As India has a good number 

of travellers from South America and other affected countries, 

it is at a higher risk. Bengaluru is considered as most 

susceptible city in the country based on its rapid travel and 

commerce link urban centres. Besides garbage menace in the 

city has put it on risk. Although the disease has not been 

reported in India, it cannot be said exactly that India is free of 

the virus. As the signs are mild, many cases may go 

unidentified easily. But it should not be taken easily because 

previously West Nile virus was also considered not so 
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dangerous but now it has proved to be dangerous [8]. However 

the association of the virus with microcephaly is a matter of 

concern. Preventive measures must be taken. Most 

importantly, complete health check up and screening for Zika 

virus should be done to all the travellers from areas with Zika 

transmission. Garbage management should be improved. At 

individual level people should avoid travelling to Zika prone 

countries. Moreover, mosquito bite can be prevented by 

wearing long sleeves and using mosquito bed nets. Using 

EPA registered insect repellants is a good choice [40]. Vero 

cell-adapted cDNA clone of zika virus was generated that can 

be used as a convenient platform for studies aimed at the 

development of Zika virus vaccines and therapeutics [39]. Food 

and Drug Administration of U.S. Department of Health and 

Human Services has recently (August 2016) [60] released 

revised recommendations for reducing the risk for Zika virus 

transmission by blood and blood components. It recommends 

the eligible blood donor must be in good health and free from 

transfusion-transmitted infections as can be determined by the 

processes in the subchapter as mentioned in the 

recommendations (USFDA, August 2016). However, a 

guideline released by U.S. Food and Drug Administration 
[61](February 2016) recommends that a blood donor with a 

history of Zika virus infection or exhibiting signs and 

symptoms of ZIKV infection within 2 weeks of departure 

from a ZIKV prone area should self-defer for 4 weeks after 

the resolution of symptoms (USFDA, February 2016).  

 

11. Conclusion 

The communicable nature and high prevalence rate has led to 

rapid spread of ZIKV infection from Africa to other areas like 

Micronesia, French Polynesia and to Brazil. It is a positive-

sense single-stranded arbovirus in the family Flaviviridae. 

Microcephaly in babies is primary concern of ZIKV outbreak. 

Clinical signs include chills, fever, headache, anorexia, 

vomiting, diarrhoea, stomach ache, dizziness, hypotension, 

lymphadenopathy, leg pain, muscle pain, arthralgia, myalgia, 

ankle edema, malaise, conjunctivitis and periorbital pain etc 

but there are no cases of permanent damage to articulations. 

For diagnosis of Zika virus CDC has recommended both 

molecular and serological testing. India is at a higher risk 

owing to large number of travelers from affected countries 

and favourable climatic conditions for proliferation of the 

virus. The present scenario demands a worthy effort from the 

researchers around the world to develop a potent vaccine and 

preventive measures for the disease. 

 

12. Acknowledgement 

The authors are thankful to Head of the Dept, Department of 

Veterinary Physiology, College Of Veterinary Science and 

Animal Husbandry, OUAT, Bhubaneswar for providing 

necessary resources to carry out this study. 

 

13. References 

1. Campos GS, Bandeira AC, Sardi SI. Zika Virus 

Outbreak, Bahia, Brazil. Emerging Infectious Diseases. 

2015; 21(10):1885-1886.  

2. Van Hemert F, Berkhout B. Nucleotide composition of 

the Zika virus RNA genome and its codon usage. 

Virology Journal. 2016; 13:95. 

3. Rolfe JA, Bosco BD, Wang J, Nowakowski SR, Fan J, 

Ren Y. Bioinformatic analysis reveals the expression of 

unique transcriptomic signatures in Zika virus infected 

human neural stem cells. Cell & Bioscience. 2016; 6:42. 

4. Yockey LJ, Varela L, Rakib T, Khoury-Hanold W, Fink 

SL, Stutz B et al. Vaginal Exposure to Zika Virus during 

Pregnancy Leads to Fetal Brain Infection. Cell. 2016; 

166(5):1247-1256.  

5. Marcondes BC, Ximenes FMMF. Zika virus in Brazil 

and the danger of infestation by Aedes (Stegomyia) 

mosquitoes; Revista da Socieda de Brasileira de 

Medicina Tropical. 2015; 49(1):4-10.  

6. Tappe D, Nachtigall S, Kapaun A, Schnitzler P, Günther 

S, Schmidt-Chanasit J. Acute Zika Virus Infection after 

Travel to Malaysian Borneo, September 2014. Emerging 

Infectious Diseases. 2015; 21:911-913. 

7. Dick GWA. Zika virus (II). Pathogenicity and physical 

properties. Trans R Soc Trop Med Hyg. 1952; 46(5):521-

534. 

8. Hayes BH. Zika Virus Outside Africa. Emerging 

Infectious Diseases. 2009; 15(9):1347-50. 

9. Adiga R. Phylogenetic Analysis of the NS5 Gene of Zika 

Virus. Journal of Medical Virology. 2016; 88(10):1821-

1826. 

10. Cardoso CW, Paploski AI, Kikuti M, Rodrigues MS, 

Silva MOM, Campos SG et al. Outbreak of 

Exanthematous Illness Associated with Zika, 

Chikungunya, and Dengue Viruses, Salvador, Brazil. 

Emerging Infectious Diseases. 2015; 21:2274. 

11. Musso D. Zika Virus Transmission from French 

Polynesia to Brazil. Emerging Infectious Diseases. 2015; 

21(10):1887. 

12. Klase ZA, Khakhina S, Schneider ADB, Callahan MV, 

Glasspool-Malone J, Malone R. Zika Fetal 

Neuropathogenesis: Etiology of a Viral Syndrome. PLoS 

Neglected Tropical Diseases. 2016; 10(8):e0004877. 

13. Roth A, Mercier A, Lepers C, Hoy D, Duituturaga S, 

Benyon E et al. Concurrent outbreaks of dengue, 

chikungunya and zika virus infection- an unprecedented 

epidemic wave of mosquito-borne viruses in the pacific 

2012-2014. Eurosurveillance. 2014; 19(41):2-8. 

14. Tognarelli J, Ulloa S, Villagra E, Lagos J, Aguayo C, 

Fasce R et al. A report on the outbreak of Zika virus on 

Easter Island, South Pacific, 2014.Archives of Virology. 

2016; 161(3):665-668.  

15. Rodriguez-Morales AJ, Villamil-Gomez W. The 

challenge of Zika in Colombia and Latin America: an 

international health emergency. Infectio. 2016; 20(2):59-

61. 

16. Carlson CJ, Dougherty ER, Getz W. An Ecological 

Assessment of the Pandemic Threat of Zika Virus. PLoS 

Neglected Tropical Diseases. 2016; 10(8):e0004968.  

17. Eyer L, Nencka R, Huvarová I, Palus M, Alves JM, 

Gould AE et al. Nucleoside Inhibitors of Zika Virus The 

Journal of Infectious Diseases. Brief Report. 2016; 

214:707-711. 

18. Gould EA, Solomon T. Pathogenic flaviviruses. Lancet. 

2008; 371:500-509.  
19. Kuno G, Chang GJ. Full-length sequencing and genomic 

characterization of Bagaza, Kedougou, and Zika viruses. 

Archives of Virology. 2007; 152(4):687-96. 

20. Dong H, Fink K, Züst R, Lim SP, Qin CF, Shi PY. 

Flavivirus RNA methylation. Journal of General 

Virology. 2014; 95:763-778. 

21. Daffis S, Szretter KJ, Schriewer J, Li J, Youn S, Errett J. 

2’-O methylation of the viral mRNA cap evades host 

restriction by IFIT family members. Nature. 2010; 

468:452-456. 



Journal of Entomology and Zoology Studies 
 

~ 1524 ~ 

22. Lanciotti RS, Kosoy OL, Laven JJ, Velez JO, Lambert 

AJ, Johnson AJ et al. Genetic and serologic properties of 

Zika virus associated with an epidemic, Yap State, 

Micronesia. Emerging Infectious Diseases. 2008; 

14:1232-1239. 

23. Haddow AD, Schuh AJ, Yasud CY, Kasper MR, Heang 

V, Huy R. Genetic characterization of Zika virus strains: 

geographic expansion of the Asian lineage. PLoS 

Neglected Tropical Diseases. 2012; 6(2):e1477.  

24. Baronti C, Piorkowski G, Charrel RN, Boubis L, Leparc-

Goffart I, deLamballerie X. Complete coding sequence of 

zika virus from a French polynesia outbreak in 

2013. Genome Announcements. 2014; 2(3):e00500-14. 

25. Faye O, Freire CCM, Lamarino A, Faye O, deOliveira 

JVC, Diallo M et al. Molecular Evolution of Zika Virus 

during Its Emergence in the 20thCentury PLoS Neglected 

Tropical Diseases. 2014; 8(1):e2636. 

26. Li MI, Wong PS, Ng LC, Tan CH. Oral susceptibility of 

Singapore Aedes (Stegomyia) aegypti (Linnaeus) to Zika 

virus. PLoS Neglected Tropical Disease. 2012; 

6(8):e1792.  
27. Wong PS, Li MZ, Chong CS, Ng LC, Tan 

CH. Aedes (Stegomyia) albopictus (Skuse): a potential 

vector of Zika virus in Singapore. PLoS Neglected 

Tropical Disease. 2013; 7:e234810. 

28. Hamel R, Dejarnac O, Wichit S, Ekchariyawat P, Neyret 

A, Luplertlop N et al. Biology of Zika virus infection in 

human skin cells. Journal of Virology. 2015; 89:8880-

8896. 

29. Weinbren MP, Williams MC. Zika virus: further 

isolations in the Zika area, and some studies on the 

strains isolated. Trans R Soc Trop Med Hyg. 1958; 

52:263-268.  

30. Bell TM, Field EJ, Narang HK. Zika virus infection of 

the central nervous system of mice. Arch Gesamte 

Virusforsch. 1971; 35(2):183-193. 

31. Way JH, Bowen ET, Platt GS. Comparative studies of 

some African arboviruses in cell culture and in 

mice. Journal of General Virology. 1976; 30:123-130. 

32. Lamb LE, Bartolone SN, Kutluay SB, Robledo D, Porras 

A, Plata M et al. Advantage of urine based molecular 

diagnosis of Zika virus. International Urology and 

Nephrology. 2016; 48(12):1961-1966. 

33. Perera-Lecoin M, Meertens L, Carnec X, Amara A. 

Flavivirus Entry Receptors: An Update. Viruses. 2013; 

6(1):69-88.  

34. Saiz CJ, Vázquez-Calvo A, Blázquez AB, Merino-Ramos 

T, Escribano-Romero E, Martín-Acebes AM. Zika Virus: 

the latest Newcomer. Frontiers in Microbiology. 2016; 

7:496. 

35. Ledermann PJ, Guillaumot L, Yug L, Saweyog CS, 

Tided M, Machieng P et al. Aedeshensilli as a Potential 

Vector of Chikungunya and Zika Viruses. PLOS 

Neglected Tropical Diseases. 2014; 8(10):e3188. 

36. Vogel G. Scientific sleuths hunt for Zika-carrying 

mosquitoes. Science, 2016; doi: 10.1126/science.aaf5757. 

37. Besnard M, Lastère S, Teissier A, Cao-Lormeau V, 

Musso D. Evidence of perinatal transmission of zika 

virus, frenchpolynesia, december 2013 and february 

2014. Eurosurveillance. 2014; 19(13):e1-4. 

38. Hennessey M, Fischer M, Staples EJ. Zika Virus Spreads 

to New Areas — Region of the Americas, May 2015–

January 2016; US Department of Health and Human 

Services/Centers for Disease Control and Prevention; 

Morbidity and Mortality Weekly Report. 2016; 65:55-59. 

39. Tsetsarkin KA, Kenney H, Chen R, Liu G, Manukyan H, 

Whitehead SS et al. A full-length infectious cDNA clone 

of Zika virus from the 2015 epidemic in Brazil as a 

genetic platform for studies of virus-host interactions and 

vaccine development. mBio. 2016; 7(4):e01114-16.  

40. Staples EJ, Dziuban JE, Fischer M, Cragan DJ, 

Rasmussen AS, Cannon JM et al. Interim Guidelines for 

the Evaluation and Testing of Infants with Possible 

Congenital Zika Virus Infection — United States, 2016; 

US Department of Health and Human Services/Centers 

for Disease Control and Prevention; Morbidity and 

Mortality Weekly Report. 2016; 65:63. 

41. Musso D, Roche C, Nhan TX, Robin E, Teissier A, Cao- 

Lormeau VM. Detection of Zika virus in saliva. Journal 

of Clinical Virology. 2015; 68:53-5. 

42. McCrae AW, Kirya BG. Yellow fever and Zika virus 

epizootics and enzootics in Uganda. Trans R Soc Trop 

Med Hyg. 1982; 76(4):552-62. 

43. Faye O, Faye O, Diallo D, Diallo M, Weidmann M, Sall 

AA. Quantitative real-time PCR detection of Zika virus 

and evaluation with field-caught Mosquitoes. Virology 

Journal. 2013; 10:311.  
44. Wolfe ND, Kilbourn AM, Karesh WB, Rahman HA, 

Bosi EJ, Cropp BC et al. Sylvatic transmission of 

arboviruses among Bornean orangutans. Am J Trop Med 

Hyg. 2001; 64:310-316. 

45. Leung GH, Baird RW, Druce J, Anstey NM. Zika virus 

infection in Australia following a monkey bite in 

Indonesia. Southeast Asian J Tropical Medicine and 

Public Health. 2015; 46(3):460-4. 

46. Johnson BK, Chanas AC, Shockley P, Squires EJ, 

Gardner P, Wallace C. Arbovirus isolations from, and 

serological studies on, wild and domestic vertebrates 

from Kano Plain, Kenya. Trans R Soc Trop Med Hyg. 

1977; 71:512-517. 

47. Darwish MA, Hoogstraal H, Roberts TJ, Ahmed IP, 

Omar FA. Sero-epidemiological survey for certain 

arboviruses (Togaviridae) in Pakistan. Trans R Soc Trop 

Med Hyg. 1983; 77:442-445. 

48. Diallo D, Sal AA, Diagne CT, Faye O, Ba Y, Hanley KA 

et al. Zika virus emergence in mosquitoes in southeastern 

Senegal, 2011. PLoSOne. 2014; 9(10):e109442.  

49. Hughes BW, Addanki KC, Sriskanda AN, McLean E, 

Bagasra O. Infectivity of Immature Neurons to Zika 

Virus: A Link to Congenital Zika Syndrome. 

EbioMedicine. 2016; 10:65-70. 

50. Tang H, Hammack C, OgdenSara C, Wen Z, Qian X, Li 

Y. Zika virus infects human cortical neural progenitors 

and attenuates their growth. Cell Stem Cell. 2016; 

18(5):587-590.  

51. GuoJ. Studies using IPS cells support a possible link 

between ZIKA and microcephaly. Cell & Bioscience. 

2016; 6:28. 

52. Spong YC. Understanding Zika virus pathogenesis: an 

interview with Catherine Spong. BMC Medicine. 2016; 

14:84.  

53. Onorati M, Li Z, Liu F, Sousa AM, Nakagawa N, Li M et 

al. Zika Virus Disrupts Phospho-TBK1 Localization and 

Mitosis in Human Neuroepithelial Stem Cells and Radial 

Glia. Cell Reports. 2016; 16(10):2576-92.  

54. Carneiro MB, Batista NM, Braga SCA, Nogueira LM, 

Rahal P. The green tea molecule EGCG inhibits Zika 

virus entry. Virology. 2016; 496:215-218. 



Journal of Entomology and Zoology Studies 
 

~ 1525 ~ 

55. Rasmussen SA, Jamieson DJ, Honein MA, Petersen LR. 

Zika virus and birth defects-reviewing the evidence for 

causality. The New England Journal of Medicine. 2016; 

374:1981-1987. 

56. Schuler-Faccini L, Ribeiro ME, Feitosa MLI, Horovitz 

DGD, Cavalcanti PDA, Pessoa A et al. Brazilian Medical 

Genetics Society–ZikaEmbryopathy Task Force;Possible 

Association Between Zika Virus Infection and 

Microcephaly — Brazil.US Department of Health and 

Human Services/Centers for Disease Control and 

Prevention; Morbidity and Mortality. 2016; 65:59-63. 

57. deOliveira-Szejnfeld SP, Levine D, deOliveiraMelo AS, 

Amorim MRM, Batista MGA, Chimelli L et al. 

Congenital Brain Abnormalities and Zika Virus: What 

the Radiologist Can Expect to See. Radiology. 2016; 

281(1): 203-218.  

58. Mumtaz N, van Kampen JJA, Reusken CBEM, Boucher 

ABC, Koopmans PGM. Zika Virus: Where Is the 

Treatment?. Current Treatment Options in Infectious 

Disease. 2016; 8(3):208-211.  

59.  India has developed the world’s first vaccine for Zika, 

the deadly virus terrifying the world. Indiatimes, 2016. 

60. U.S. Department of Health and Human Services, Food 

and Drug Administration, Center for Biologics 

Evaluation and Research. Revised Recommendations for 

Reducing the Risk of Zika Virus Transmission by Blood 

and Blood Components, 2016. 

61. U.S. Department of Health and Human Services, Food 

and Drug Administration, Center for Biologics 

Evaluation and Research. Recommendations for Donor 

Screening, Deferral, and Product Management to Reduce 

the Risk of Transfusion-Transmission of Zika Virus, 

2016. 


