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Zika virus (ZIKV) is a mosquito-borne virus belonging to the Flaviviridae family, first 

identified in 1947 in Uganda. For many decades, it remained largely unnoticed due to 

its mild symptoms and low number of reported human cases. However, since 2007, 

ZIKV has emerged as a significant global health concern, causing outbreaks in the 

Pacific Islands, the Americas, and other regions. The virus is primarily transmitted by 

Aedes mosquitoes, although other modes such as sexual transmission and blood 

transfusion have also been reported. Most infections are mild, presenting with symptoms 

like fever, rash, joint pain, and headache, but serious complications such as Guillain-

Barré syndrome and congenital abnormalities in newborns have been associated with 

the infection. Diagnosis is mainly based on detection of viral RNA using RT-PCR or 

identification of antibodies. Currently, there is no specific antiviral treatment or 

approved vaccine for ZIKV, and management is mainly supportive. Prevention 

strategies focus on mosquito control, personal protection, and safe sexual practices. 

Ongoing research is essential for the development of effective vaccines and targeted 

therapies to control future outbreaks 
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INTRODUCTION 

In 1947, the Zika virus (ZIKV) was first found in 

a rhesus monkey.[1]Human infections with Zika 

were first reported in Nigeria (Africa) in 1954.[2] 

For the next 50 years, fewer than 20 human cases 

were recorded, and most of the information came 

from studies on the yellow fever virus 

(YFV).[3]Zika virus, which belongs to a group of 

viruses called Flaviviridae, was first discovered in 

1947 from a monkey in the Zika Forest in Uganda, 

East Africa. Later studies showed that the virus is 

found in many places across sub-Saharan Africa 

and Southeast Asia.[4] The statement highlights 

how Zika virus infection remained largely 

unnoticed for decades due to its silent 

transmission, where the virus spread without 

causing severe disease or large outbreaks. This 

allowed it to silently circulate across regions in 

Africa and Asia for about 60 years, with fewer than 
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20 confirmed human infections during this period. 

The lack of noticeable illness in the majority of 

cases contributed to the underreporting and under 

recognition of the virus until more significant 

outbreaks occurred in recent years.[5] 

Geographical distribution of Zika virus infections 

In 2007, the first known Zika virus outbreak 

happened on the small island of Yap in the western 

Pacific [6]. Six years later, a bigger outbreak took 

place in French Polynesia in the South Pacific, and 

then smaller outbreaks happened on other islands 

in the Pacific[7]By January 2017, nearly all 

countries in Latin America and the Caribbean had 

reported cases of the Zika virus.[5][8] In some 

places, like the Maldives and Vanuatu, the virus 

was only found in people who had returned from 

other areas where Zika was active.[9] figure 1 

show geographical distribution and emergence of 

Zika virus 

 
fig1-Zika virus outbreaks from 2007–16[10] 

Transmission 

Zika virus, like other flaviviruses, is transmitted by 

mosquitoes, primarily of the Aedes (Stegomyia) 

genus. Several Aedes spp. have been implicated, 

including Ae. aegypti, Ae. africanus, Ae. 

hensilli, and Ae. Albopictus. [11-13]Zika virus has 

been found in wild-caught Ae. aegypti mosquitoes, 

and laboratory experiments have shown that these 

mosquitoes are capable of spreading the Zika 

virus.[14][15] Zika virus is a small, round virus 

that has a protective outer layer called an envelope. 

It’s part of the Flavivirus group, which also 

includes other viruses spread by mosquitoes, like 

dengue and yellow fever. The virus carries genetic 

material in the form of RNA, which is about 

11,000 bases long. This RNA carries instructions 

for making the virus’s parts: three proteins that 

help form the virus and seven other proteins that 

help the virus reproduce inside the body.[16] Zika 

virus mainly spreads in nature through a cycle 

where forest mosquitoes pass it between non-

human primates (like monkeys). However, 

antibodies to the Zika virus have also been found 

in other animals, including mammals and 

rodents.[17][18][19]. Around the time of the 

outbreak in Yap State, two US scientists who had 

been working in Senegal in August 2008 returned 

to the USA and got sick with symptoms like a rash, 

headache, tiredness, and joint pain. One of them 

also had blood in his semen. Blood tests showed 

that Zika virus was the cause of their illness. Later, 

the wife of one of the scientists (called patient 3) 

also became sick with the same symptoms. This 

suggested that Zika virus could be spread through 
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sexual contact or saliva.[23] Zika virus originally 

spread between monkeys and mosquitoes in 

Africa. Over time, it started spreading between 

humans and mosquitoes, which is now the main 

way it’s transmitted. Zika can also be passed from 

men to women through sexual contact or through 

blood transfusions.[24] 

Guillain-Barré Syndrome (GBS) is a condition 

where the body’s immune system attacks its own 

nerves, often after an infection like Zika. This can 

cause weakness, numbness, and sometimes even 

paralysis.[24] 

 

 
Fig 2 -Modes of transmission of Zika virus are illustrated schematically [24] 

Zika virus identification and early epidemiology 

Zika virus was first discovered in 1947 when it was 

taken from a monkey placed on a platform in the 

Zika Forest near Entebbe, Uganda. The following 

year, in 1948, the virus was also found in a group 

of Aedes africanus mosquitoes from the same 

forest.[20] When the virus was taken from a mouse 

brain and given to monkeys, it didn't cause any 

noticeable illness. When the virus was directly 

injected into the monkeys' brains, only one out of 

five monkeys showed mild fever. At the same 

time, a blood test was also done to check for the 

virus.[21] The first confirmed case of a natural 

Zika virus infection in humans was reported by 

Simpson. He described how he got sick with the 

virus while working to isolate it from Aedes 

africanus mosquitoes in Uganda between 1962 and 

1963.[22] Phylogenetic studies have shown that 

the Zika virus (ZIKV) that spread to the Pacific 

islands and South America comes from the Asian 

lineage.[26][27]. 

 

 

 

 

 

 

 
Fig 3 - Life cycle of Zika virus [25] 
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The virus attaches to the surface of a host cell 

using proteins on its outer layer that bind to 

receptors on the cell’s surface. After this, the virus 

enters the cell through a process where the cell 

pulls the virus in, forming a small pocket called a 

clathrin-coated pit 1. When the virus is inside the 

cell, the environment becomes more acidic, which 

causes the virus to change shape. This change 

helps the virus's outer layer merge with the cell's 

membrane, breaking apart the virus and releasing 

its genetic material into the cell’s interior 

(cytoplasm)2. The virus's RNA is used by the cell 

to make one long protein chain, called a 

polyprotein 3. This long protein chain is then cut 

into smaller pieces, both while it's being made 

(cotranslationally) and after it's been made (post-

translationally), by enzymes from both the cell and 

the virus 4. The protein chain is cut into 10 smaller 

proteins: 3 structural proteins (C, prM, and E) that 

make up the virus's outer shell, and 7 nonstructural 

proteins (NS1, NS2A, NS2B, NS3, NS4A, NS4B, 

and NS5) that help the virus function inside the 

cell. The structural proteins are found at the 

beginning (N-terminus) of the protein chain, and 

the nonstructural ones are at the end (C-

terminus).For replication, the virus uses parts of 

the cell’s membranes called vesicle packages. 

These packages help form a "replication complex" 

where the virus’s RNA is copied, along with the 

help of viral and cell proteins like NS3 and NS5 5 

. Replication starts by making a negative-strand 

RNA copy of the virus's genetic material. This 

negative strand then acts as a template to create 

many copies of the original positive-strand RNA, 

which is the virus’s genome 6 . The virus starts to 

assemble on the surface of the endoplasmic 

reticulum, which is a structure inside the cell that 

helps with protein and lipid production 7 . The 

virus particles form by budding off from the 

endoplasmic reticulum and then travel through the 

cell's secretory system, including the trans-Golgi 

network 8. The virus particles mature in the trans-

Golgi network, then are released from the cell 

through a process called exocytosis 9. [25] 

Diagnosis 

When a sample is taken in the first few days after 

symptoms start, a test to detect the virus or its 

genetic material can be done. Virus detection can 

be done by isolating the virus from cell cultures 

(using mosquito or mammal cells), directly from 

mosquitoes, or by injecting it into the brains of 

newborn mice.[28],[ 29] Virus isolation is usually 

done in specialized labs and is rarely successful. 

This is likely because the virus is present in very 

low amounts in the blood, making it hard to 

isolate.[30] There are two main types of diagnosis 

for Zika virus (ZIKV). The first type involves 

detecting the virus itself or its components in the 

body. This includes tests like RT-PCR, which 

identifies the viral RNA and is most commonly 

used because it is highly accurate and reliable, 

immunoassays that detect viral proteins, and virus 

isolation, which involves growing the live virus in 

the laboratory. Although virus isolation is 

considered the gold standard, it requires special lab 

facilities and is not usually performed. The second 

type of diagnosis is based on detecting antibodies 

produced by the body against the virus, which 

helps to determine if a person has been infected 

recently or in the past.[31] 

Treatment 

There are two main ways to develop treatments for 

Zika virus (ZIKV). The first way is to use existing 

medicines that were originally made for other 

diseases and test if they work against Zika. Some 

of these drugs have shown good results in 

laboratory studies.The second way is to create new 

drugs specifically designed to fight the Zika virus. 

Scientists can use knowledge from research on 

dengue virus to help develop these drugs. 

However, they must be careful because Zika and 

dengue are different viruses and do not behave 
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exactly the same. Another possible treatment is 

using special antibodies to fight the virus. One 

major challenge in developing Zika treatments is 

ensuring they are safe, especially for pregnant 

women, since there is a high risk of side 

effects.[31] 

• Take paracetamol (acetaminophen) to reduce 

fever, headache, and body pain.  

• Drink plenty of fluids and take proper rest.  

• Do not take aspirin, because it can increase the 

risk of bleeding, especially if platelet count is 

low (thrombocytopenia) [32]. 

Prevention 

The main carriers (vectors) of dengue, 

chikungunya, and Zika are different types of 

Aedes mosquitoes. So, prevention mainly focuses 

on avoiding mosquito bites. This can be done by 

removing places where mosquitoes breed, such as 

stagnant water, and by using insecticides and 

repellents like DEET or picaridin. Cleanliness and 

sanitation drives should be carried out on a large 

scale to eliminate mosquito breeding sites in 

homes and high-risk areas like construction sites, 

garbage areas, and dumping grounds. Around 

crowded places such as schools, hospitals, and 

transport areas, at least a 400-meter mosquito-free 

zone should be maintained. Spraying insecticides 

is also useful in areas where Zika cases are found. 

People living in or traveling to affected areas 

should stay indoors as much as possible, use insect 

repellents when going outside, and wear full-

sleeve clothes, long pants, and preferably clothes 

treated with permethrin to reduce mosquito 

bites.[33]. Safe sexual practices are important to 

prevent the spread of Zika virus (ZIKV). Men 

returning from infected areas should use condoms 

during sex with their pregnant partners throughout 

the pregnancy. In some regions, women are 

advised to avoid becoming pregnant until the 

outbreak is over. Pregnant women or those 

planning pregnancy should avoid traveling to areas 

where Zika is spreading. If travel is necessary, they 

must take strong precautions to prevent mosquito 

bites. Other rare ways of transmission, such as 

contact with infected body fluids or bites from 

infected animals, should also be avoided by 

following proper infection control measures. 

Although vaccines are available for some related 

viruses, there is currently no vaccine for Zika, so 

there is an urgent need to develop one. Some 

possible vaccine approaches being studied include 

weakened (attenuated) vaccines, killed vaccines, 

or vaccines developed using human cell 

lines.[34],[35]. 

CONCLUSION 

Zika virus (ZIKV) is an emerging mosquito-borne 

infection that has gained global attention due to its 

rapid spread and potential health risks, especially 

in pregnant women. Although the disease is 

usually mild and often goes unnoticed, it can lead 

to serious complications such as neurological 

disorders and congenital abnormalities. The virus 

is mainly transmitted by Aedes mosquitoes, but 

other routes like sexual transmission and blood 

transfusion are also possible. Diagnosis is done 

either by detecting the virus directly or by 

identifying antibodies, with RT-PCR being the 

most commonly used method. Currently, there is 

no specific antiviral treatment or approved vaccine 

for Zika, so management mainly focuses on 

relieving symptoms. Therefore, prevention plays a 

crucial role, including mosquito control, personal 

protection measures, and safe sexual practices. 

Continued research is essential to develop 

effective vaccines and treatments to control future 

outbreaks. 
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