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Abstract  

Liquid surrounding the embryo of two pregnant women (amniotic fluid) was detected with Zika virus RNA in 2015   

whose fetuses had microcephaly, indicating that the virus had crossed the placenta and could have caused a mother to 

child infection. Until February 2016 the link was thought possible but unproven. Brain tissue from two newborns with 

microcephaly reported to die 20 hours of post birth and placenta and other tissue of two miscarriages (11 and 13 weeks) 

from Rio Grande do Norte in Brazil tested virus by RT-PCR positive for Zika at the CDC.  According to the WHO on 5 

February 2016, a causal link between the Zika virus and microcephaly was "strongly suspected but not yet scientifically 

proven" and in Brazil" Although the microcephaly cases were spatio-temporally associated with the Zika flicker, more 

strong and healthy investigations and research is required to better understand this latent qualities link. The virus from 

mouse brains was then tested in neutralization tests using rhesus monkey sera specifically immune to Zika virus. In 

contrast, no virus was isolated from the blood of two infected adults with fever, jaundice and coughs diffuse joint pains in 

one and fever, headache, pain behind the eyes and in the joints. Infection was proven by a rise in Zika virus specific 

serum antibodies. Research in 1952 conducted in India had shown a "significant number" of Indians tested for Zika had 

exhibited an immune response to the virus with suggestion of long been widespread within human populations.
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Introduction  

A Rhesus monkey living in the Forest of Zika (hence the name) in Uganda and so the Zika Virus first came to 

the attention of the world in 1947, contracted an unknown febrile illness. Scientists isolated a new 

transmissible agent from the febrile Rhesus monkey which was then named Zika Virus or ZIKV. World 

Health Officials and the CDC have taken the unusual step of advising pregnant women and those thinking of 

becoming pregnant to avoid visiting areas which have Zika Virus outbreaks. [1-5]  

The government of United States has been confirmed Zika infections in nine pregnant women in the United 

States. They were infected with the virus across the sea. Few babies were born and out of them one with a 

brain defect. The Centers for Disease Control and Prevention clarified for the investigation of 10 additional 

reports of pregnant travelers with Zika. Mosquito bites are mainly responsible for the Zika virus spread and 

are epidemic in Latin America and the Caribbean. Mild illness or no symptoms in most people are the virus 

causes. Health officials are investigating a possible link in Brazil to baby’s birth with unusually small heads, a 

rare birth defect called microcephaly that may signal triggering brain damage. A claim of the CDC has tested 

257 pregnant women with Zika flicker since August. State lab confirmed that eight were positive and 

confirmed to detect the ninth. Miscarriage suffered by two pregnant women, but the cause of Zika infection 

was not authenticated. Abortion suffers by two women and two were reported with no complications. [2-5]  

The report prepared by the CDC unable to mention the women’s home towns; the revelation by state health 

officials clarified that two pregnant women were detected with Zika in Illinois, three in Florida and one in 

Hawaii, reported to gave birth to babies with microcephaly. That mother had lived in Brazil early in her 

pregnancy.  Nine women were confirmed by the health agency that all had travelled to places with Zika 

flickers to across the sea of American Samoa, Brazil, El Salvador, Guatemala, Haiti, Honduras, Mexico, 

Puerto Rico and Samoa. 30 places are among the destinations now on the CDC’s Zika travel high alert. 

Postpone of trips to those areas has been recommended for pregnant women. There is no link yet established 

between Zika and the birth defect and confirmed, health officials with this possibility has prompted to take 
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cautionary steps in protecting fetuses. Establishing into a possible link between Zika and a paralyzing 

condition research is also under way in adults called Guillain-Barré. Recommendations of the CDC to all 

travelers for using insect repellent while in Zika flicker areas in continuation to use it for three weeks post 

travel in case the infection might have caught but not sick. It is prevention from mosquitoes from biting the 

people and fear of possible spread of Zika to others in the US. More than eighty Zika infections were 

diagnosed in the US so far, and all involved people were travelled to flicker regions. (Figure 1) [2-5] 

 
Figure1. The Zika virus, spread mainly by mosquito bites, is epidemic in Latin America and the Caribbean. Photograph: 

James Gathany/AP (courtesy: http://zika-virus.com ) 

 

America’s 2015 and present  

Since April 2015 large, ongoing flicker of Zika virus began in Brazil has spread at large of South and Central 

America and the Caribbean. A level 2 travel alert by the CDC was issued in January 2016 for people with 

their ongoing travel to regions and certain countries where Zika virus transmission threat is identified, and 

with suggestions to women thought of about conceiving were advised to consult their physicians before 

traveling. Governing bodies or health agencies soon issued identical travel cautions from the UK, 

Ireland, New Zealand, Canada, and the European Union. Alejandro Gaviria Uribe minister of health and social 

protection Colombia recommended avoidance of pregnancy for eight months or so. The countries of Ecuador, 

El Salvador, and Jamaica were issued similar warnings. The authorities in Rio de Janerio, Brazil, announced 

plans for possible prevention of the spread of the Zika virus during Olympic Games of 2016 in that city. [6-8]  

Health authorities of Brazil reported more than 3,500 microcephaly cases between October 2015 and January 

2016 few of them of severe type and few were having died. The worst affected region of Brazil is its poorest, 

consisting of the 3 north eastern states Paraiba, Pernambuco and Bahia, wherein 1 percent of newborns are 

suspected of being microcephalic. Reports from US to CDC as of February 2016 fifty two travel-related Zika 

virus disease cases and no locally acquired vector-borne cases were reported, 9 local cases though were from 

US territories Puerto Rico and the US Virgin Islands. [6-8]  

Virus isolation in monkeys and mosquitoes (1947) 

First isolation of virus was carried out from a rhesus macaque monkey in 1947 which was placed in a cage in 

the Zika Forest of Uganda near Lake Victoria by the scientists of the yellow fever  Research 

Institute. Consequently isolation was carried out from the mosquito A. africanus in the same region in January 

1948. On developing a fever in monkey researchers isolated “filterable transmissible agent” from 

its serum and was named Zika virus in 1948. [6-8]  

First evidence of human infection, 1952 

Zika virus had been known to infect humans from the results of serological surveys in Uganda and Nigeria. A 

survey of 84 people of all ages showed 50 contained antibodies, with all above 40 years of age being immune. 

[6-8]  

It was not until 1954 that the successful isolation of Zika virus from a human was published. This came as part 

of a 1952 outbreak investigation of jaundice suspected to be yellow fever. Nigerian female of ten year old 

with low grade fever, headache, and evidence of malaria, but no jaundice, was found to diagnose of infection 

but recovered within 3 days. Blood was injected into the brain of laboratory mice, followed by up to 15 mice 

http://zika-virus.com/
https://en.wikipedia.org/wiki/Uganda_Virus_Research_Institute
https://en.wikipedia.org/wiki/Serum_(blood)
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passages. The virus from mouse brains was then tested in neutralization tests using rhesus monkey sera 

specifically immune to Zika virus. In contrast, no virus was isolated from the blood of two infected adults 

with fever, jaundice and coughs diffuse joint pains in one and fever, headache, pain behind the eyes and in the 

joints. Infection was proven by a rise in Zika virus specific serum antibodies. A 1952 research study 

conducted in India had shown a "significant number" of Indians tested for Zika had exhibited an immune 

response to the virus, suggesting it had long been widespread within human populations.
 
[6-8]  

Vaccine Development  

Effective vaccines exist for several flaviviruses, viz for yellow fever virus, Japanese yellow fever virus, 

Japanese encephalitis, and tick borne encephalitis were introduced in the 1930s, while the vaccine for dengue 

fever only became available for use in the mid of 2010. [6-8]  

Towards developing a vaccine for the Zika virus work has already begun in the USA, according to director of 

the National Institute of Allergy and Infectious Diseases. The scientists at the Vaccine Research Centre have 

extensive experience from working with vaccines for other viruses such as West Nile virus, chikun gunya 

virus, and dengue fever. Nikos Vasilakis of the Center for Bio defense and Emerging Infectious 

Diseases predicted that it may take two years to develop a vaccine, but 10 to 12 years may be needed before 

an effective Zika virus vaccine is approved by regulators for public use. [6-8]  

Bharat Biotech International an Indian company reported in early February 2016 that it was working on 

vaccines for the Zika virus. The company is working on two approaches to a vaccine; “recombinant” 

involving genetic engineering, and “inactivated” where the virus is incapable of reproducing itself but may 

still trigger an immune response. The company announced animal trials of the inactivated version would 

commence in late February. [6-8] 

During conceive  

Zika virus RNA was detected in 2015 in the liquid surrounding the embryo of two pregnant women (amniotic 

fluid) and their fetuses found to diagnose microcephaly, indicating that the virus had crossed the placenta and 

could have caused a mother to child infection. Until February 2016 the link was thought possible but 

unproven. Brain tissue from two newborns with microcephaly had died within 20 hours of birth and placenta 

and other tissue of two miscarriages (11 and 13 weeks). RT-PCR at the CDC from Rio Grande do Norte in 

Brazil diagnosed positive for Zika virus. A causal link between the Zika virus and microcephaly according to 

the WHO on 5 February 2016 was "strongly suspected but yet to be scientifically proven. The microcephaly 

cases in Brazil although are spatiotemporally associated with the Zika flicker, to better understand this, more 

deep and detail investigations and research is mandated to establish this potential link. [6-8] 

The United States CDC on 5 February 2016 updated its health care provider guidelines for conceiving women 

and pregnant women. The new recommendations include offering serologic testing to pregnant women 

without Zika fever symptoms who have returned from regions with ongoing Zika virus transmission in the last 

2–12 weeks; and for pregnant women without Zika symptoms living in such areas, they recommend testing in 

the beginning of neonatal care and follow-up supervision in the fifth month of pregnancy. [8-11] 

Virology  

The Zika virus having belonging to Flaviviridae and the genus Flavivirus, and relates to the dengue, Yellow 

fever, Japanese encephalitis and West Nile viruses. Zika virus like other flaviviruses, 

is enveloped and icosahedral and contains non segmented, single-stranded. It was found with positive sense 

RNA genome. It is detected to resemble and belong to the Spondweni virus and Spondweni virus is one of the 

two viruses in the clade. (Figure 2) [11-14]  

A positive sense RNA genome can be directly translated into viral proteins. In other flaviviruses, such as the 

similarly sized West Nile virus, seven nonstructural proteins and three structural proteins were found to 

encode the RNA genome genes. The structural proteins encapsulate the virus. Mucleopcapsid is stranded 

replicated RNA from12-kDa protein blocks; a host-derived membrane modified with the viral glycoprotein 

contains the capsid. Replication of the viral genome would first require creation of an anti-sense nucleotide 

https://en.wikipedia.org/wiki/Vaccine
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strand. There are two lineages of the Zika virus: the African lineage, and the Asian lineage. Virus spread as 

indicated by Phylogenetic studies in the Americas is most resembled to the Asian strain and circulated in 

French Polynesia during the 2013 flicker. The complete genome sequence of the Zika virus has been 

published. Western Hemisphere Zika virus is found to be 89% identical to African genotypes. [15-19] 

Dr. Michael Hager, Emory University senior development scientist is a member of the chemistry staff at 

EIDD (Emory Institute of Drug Development), one of the two drug development teams at Emory working to 

find a treatment for those infected by the Zika virus. More than 20 scientists with two drug development 

groups at Emory University are working to develop a treatment for the Zika virus. [20-24] 

Dr. Abel De La Rosa revealed while federal health agencies like the National Institutes for Health work on 

developing a vaccine, it is important for other scientists to work on a drug to treat people who have already 

been infected. De La Rosa is associated as chief scientific officer with Emory Institute for Drug 

Development (EIDD) and Drug Innovation Ventures at Emory (DRIVE).  More than 500 scientists at 

the Atlanta based Centers for Disease Control and Prevention are now studying the virus and working with 

emergency response. According to De La Rosa his team has been working on treatments for viruses like 

Dengue and Hepatitis C, which are in the same family as the Zika virus, for the past three years. "Their entire 

focus has been on these types of drugs against RNA viruses," De La Rosa has mentioned that "Zika is an 

RNA virus (“Nucleosides and nucleotides against RNA viruses”). [25-29] 

 
Figure 2 Flaviviridae and the genus Flavivirus (courtesy: http://zika-virus.com ) 

 

Case management and treatment  

 No vaccine or specific prophylactic treatments available but are under investigations. Differential clinical 

diagnostic should be considered as well as co-infection with other mosquito- borne diseases such as dengue 

fever, chikungunya and malaria. The treatment is symptomatic and mainly based on pain relief, fever 

reduction and anti-histamines for pruritic rash. Treatment with acetylsalicylic acid and no-steroidal anti-

inflammatory drugs was discouraged because of a potential increased risk of haemorrhagic syndrome reported 

with other flaviviruses as well as the risk of Reye's syndrome after viral infection in children and 

teenagers. [30-32] 

Public health control measures 

Unfortunately for this outbreak no vaccine or prophylactic treatment is available. Integrated vector 

management aiming to reduce mosquito vector density in a sustainable manner is of primary importance. 

Intersect oral collaboration and efficient public communication strategies to ensure community participation 

are required for sustainable vector control program. Activities supporting the reduction of mosquito breeding 

sites in outdoor/indoor areas by draining or discarding sources of standing water at the community level 

include: removal of all open containers  with stagnant water in and surrounding houses on a regular basis 

flower plates and pots, used tyres, tree-holes and rock pools, or, if that is not possible, treatment with 

larvicides, tight coverage of water containers, barrels, wells and water storage tanks, wide use of window/door 

http://zika-virus.com/
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screens by the population. Elimination of adult mosquitoes must be achieved through aerial spraying with 

insecticides during an outbreak. More information on mosquitoes can be found here:  Aedes 

albopictus and Aedes aegypti. [33-35] 

Infection control, personal protection and prevention  

The most preventive measure is based on protection against mosquito bites. Aedes mosquitoes bite during the 

day time both indoors and outdoors. Personal protection measures therefore should be applied during the day. 

Personal protection measures to avoid mosquito bites should be applied when in risk areas by: using 

appropriate mosquito repellents and with advice of wearing long sleeved shirts and trousers covering legs 

specifically during the highest mosquito activity hours, sleeping or resting in screened or air-conditioned 

rooms, otherwise use insecticidal treated mosquito nets, even during the day, removing mosquito breeding 

sites in close outdoor/indoor premises. The use of mosquito repellent in accordance with the instructions 

indicated on the product label. DEET (diethyltoluamide, N, N-diethyl-meta-toluamide) based repellent strictly 

not recommended for children of two months older but pregnant women can use it. Travelers with immune 

disorders or severe chronic illnesses advised to consult their doctor or to get advice from a travel clinic prior 

travelling, particularly on effective prevention measures. Similar protective measures apply to a symptomatic 

patient in order to prevent transmitting the disease to non-infected mosquitoes. [34-36] 

Symptoms of Zika Virus  

The main vector being Aedes aegypti mosquito that transmits the Zika Virus and fever to humans when biting, 

their saliva contains the virus that passes into humans when they feed on blood. 18% cases only reported to be 

infectious and symptomatic. Zika virus symptomatically passing the infection usually exhibited influenza like 

syndrome often mistaken for other arboviral infections like dengue and chikun gunya. (Figure 3) [35-37] 

 Fever between 37.8 
o
 C and 38.5 

o 
C  

Pain most notably in small joints (Anthralgia) 

Pain in the muscles of the body (Myalgia) 

Headache  

Non-purulent conjunctivitis (pink eye without the sticky substance)  

retroocular headaches or headaches originating from behind the eyes.  

Cutaneous maculopapular rash, flat red areas on the skin  

Digestive troubles (abdominal pain, diarrhea, constipation,)  

 Small ulcer occurring in groups in the mouth or on the tongue (Aphthaea) 

 Severe  itching of the skin (Pruritus) 

Swelling in lower limbs (Oedema) 

Weakness and loss of appetite 

 
Figure 3 Zika Virus Symptoms  (courtesy: http://zika-virus.com ) 

 The countries affected by the Zika Virus in the past 9 months as of 26th February 2016 is listed below.  

http://ecdc.europa.eu/en/healthtopics/vectors/mosquitoes/Pages/aedes-albopictus.aspx#C5
http://ecdc.europa.eu/en/healthtopics/vectors/mosquitoes/Pages/aedes-albopictus.aspx#C5
http://ecdc.europa.eu/en/healthtopics/vectors/mosquitoes/Pages/aedes-albopictus.aspx#C5
http://ecdc.europa.eu/en/healthtopics/vectors/mosquitoes/Pages/aedes-aegypti.aspx#C4
http://zika-virus.com/
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1. Brazil 2. Cape Verde 3. Colombia 4. El Salvador 5. Fiji 6. French Guiana  7. Guatemala 8. Honduras 9. 

Martinique 10. Mexico 11. New Caledonia 12. Puerto Rico  13. Panama 14. Paraguay 15. Samoa  16. 

Solomon Islands 17. Suriname 18. Vanuatu 19. Venezuela 20. Barbados 21. Haiti 22. Guyana 

The latest Countries with confirmed Zika Virus, as of 16th January 2016 are as follows. 

14th January 2016: Haiti 

14th January 2016: Guyana 

15th January 2016: Barbados 

Latest Countries with confirmed Zika Virus, as of 26th February 2016: 

American Samoa, Aruba, Bolivia, Bonaire, Costa Rica, Curacao, Dominican Republic, Ecuador, 

Guadeloupe, Jamaica, Maldives, Marshall Islands, Nicaragua Saint, Martin, Thailand, Tonga, Trinidad and 

Tobago, US Virgin Islands. The eyes turn bright red due to epidemic infection of Flavivirus of Zika. (Figure 

4) [35-37] 

Zika cases diagnosed in the UK 

ZIKV does not occur naturally in the UK but till 1 March 2016, a total of 8 cases were reported to be 

diagnosed in UK travelers. The data and details are shown in the table 1. 

Table 1 ZikaV diagnosed in United Kingdom 

Country of travel 2014 2015 2016 Total 

Barbados - - 1 1 

Colombia - 1 2 3 

Cook Islands* 1 - - 1 

Curacao/Venezuela - - 1 1 

Guyana/Surinam - 1 - 1 

Mexico/Venezuela - - 1 1 

* Not associated with current outbreak. Although cases have previously been reported in the Cook Islands, 

active transmission of Zika virus is not known to be ongoing. 

 

Figure 4 Zika virus infection symptoms in the eyes (courtesy: http://zika-virus.com ) 

 

Conclusions  

An alliance of scientists is presently working to develop a Zika vaccine which will protect against the virus. 

By the time this happen public health measures are being placed internationally to swiftly recognize the Zika 

cases and prevent the spreading of the disease by controlling mosquitoes with pesticide and eliminating 

habitats where insects breed. Infected individuals infected with the Zika virus should have plenty of rest, 

intake of fluids, and medications preferably acetaminophen for pain. Aspirin and anti-inflammatory 

medications (NSAIDS) should be avoided until dengue has been ruled out. One must take steps to prevent 

mosquito bites is the best effective way to protect oneself. Countries declared of Zika virus outbreak and 

http://zika-virus.com/
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people traveling these countries are encouraged to use insect repellent, wear long sleeves and long pants, and 

window and door screens when inside must be in use. [38-40] 
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