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Abstract Zika virus (ZIKV) infection is a new emerging

threat around the globe which might be responsible for

microcephaly and Guillain–Barre syndrome in the infants.

Recently, ZIKV outbreak has caused a public health crisis

in Brazil after being linked to a sharp increase in birth

defects. ZIKV is ssRNA virus belongs to the family Fla-

viviridae. It is mainly transmitted by mosquito bite

specifically Aedes species and disease symptoms include

fever, joint pain, muscle pain, rash, conjunctivitis, and

headache. The reservoir of ZIKV is still not known. Pro-

tection at personal level by avoiding mosquito bite would

help to reduce the incidence of the disease. Control of

ZIKV infection by vaccination or antiviral drug either from

modern, complementary and alternative medicines may be

considered to be one of the most effective strategies in the

long run. Large scale immunization of susceptible human

population is highly required to prevent this deadly disease.

Attempts should be made as soon as possible to develop

effective vaccines or antiviral to prevent ZIKV infection.

This article provides a current overview of the experi-

mental therapeutics and treatment options based on mod-

ern, complementary and alternative medicines.
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Introduction

Emergence and re-emergence of infectious disease is a

major concern worldwide for keeping the people healthy

and safe around the globe. Currently, Zika virus (ZIKV)

infection is a new threat worldwide, causing serious health

issue everywhere and researchers believe that this might

be the reason of microcephaly and autoimmune disorder

in the infants. ZIKV is ssRNA Flavivirus categorized

under Flaviviridae family. ZIKV infection is a mosquito

transmitted viral infection, which was isolated in 1947,

from the blood of febrile sentinel rhesus monkey in the

Zika forest of Uganda [8]. For the first time ZIKV was

isolated from Aedes africanus species of mosquito in 1948

from the Zika forest. Later on, a serological survey was

conducted at the same time in the nearby regions of

Uganda and the residents of those regions showed ZIKV

specific antibodies in their blood [7, 8]. In the next two

decades, a number of isolates of ZIKV were taken from

Aedes africanus in Africa while Aedes aegypti in

Malaysia which suggested that these Aedes species are the

vectors of ZIKV epidemic [11, 13, 21]. During routine

arbovirus surveillance studies, many ZIKV isolates were

collected from humans in 1960 and 1970s from West and

East Africa [10, 15, 19]. ZIKV was also detected in

various parts of Africa and South East Asia in 1950 and

1960s [13]. These statistics confirmed the worldwide

presence of ZIKV, spreading from Africa to Southeast

Asia and America. Further, ZIKV infection was confirmed

during an acute fever study in Indonesia in 1977 [16]. The

clinical characteristics of ZIKV infection include rash,

fever, headache, dizziness, malaise, anorexia and stomach

ache [2, 10, 16, 19]. Another outbreak of ZIKV infection

came into light in 2007 in Yap State, Federated States of

Micronesia.
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Recently, first case of ZIKV infection was reported in

Brazil in May 2015. Subsequently, outbreaks were reported

throughout the country with high number of congenital

malformations including 3500 cases of microcephaly [9].

After 9 months of arrival of ZIKV, microcephaly cases in

newborns has been tremendously increased in South

America. Additionally, the number of infected patients is

increasing as the time moving on; hence, there is an urgent

need to find the remedy for the eradication of ZIKV

infection for maintaining the heath of the human beings

around the globe.

Overview of cellular process of infection

In spite of the fact that the mechanism of infection of ZIKV

is not studied in detail so far, although, it belongs to the

Flaviviridae family which is well studied Flavivirus group.

Therefore, the replication cycle may be similar like other

Flaviviruses (Fig. 1). However, further research is essential

to ascertain the same. Flaviviruses contain three structure

proteins; the capsid protein C, pre-membrane protein prM,

and the envelope protein E. RNA genome of the virus is

encapsulated in multiple copies of the C protein to frame

the viral nucleocapsid. Virus entry into the cell is mediated

by the envelope proteins in three relatively discrete steps.

The first step involves the attachment of the virus particle

to the cell. Second step is the collisions between virus and

target cells and third step is the attachment factors which

promote infection by increasing the duration of contact

between the virus and cell surface. Flaviviruses are inter-

nalized via clathrin-mediated endocytosis and after virus

entry into the cell, uncoating of the nucleocapsid take place

and RNA molecule is translated as a single polyprotein [5].

Amid this procedure, the polyprotein direct its forward and

backward translocation over the endoplasmic reticulum

(ER) membrane and processed co and post-translationally

by cellular and virus-derived proteases into three structural

proteins (C, prM, and E) and seven nonstructural (NS)

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

NS5). The E protein is glycosylated to assure proper

folding of the protein [4]. Then, NS proteins initiate

replication of the viral genome and newly synthesized

RNA is subsequently packaged to form nucleocapsid by the

C protein. The prM and E proteins form heterodimers

oriented into the lumen of the ER. Then, the prM/E

Fig. 1 Infographic exhibiting anticipated Zika virus replication cycle. Zika virus may hijack host cell machinery to facilitate viral replication

like other Flaviviruses
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heterodimers associate into trimers and these oligomeric

interactions are believed to induce a curved surface lattice,

which guides virion budding. Virus particles assemble and

bud into the endoplasmic reticulum and are secreted from

the cell. During egress, virion maturation occurs in the

acidic compartments of the Golgi [18].

Symptoms of ZIKV infection

The symptoms of ZIKV virus infection are that about 1 in

5 people infected with ZIKV become ill. The clinical

presentation includes rash, fever, conjunctivitis and joint

pain. Additional symptoms include headache and muscle

pain. The incubation period for ZIKV disease is still not

clear, but is likely to be 2–7 days with usually mild

symptoms of illness. Amid substantial outbreaks in Brazil

and French Polynesia in 2015 and 2013 individually,

health authorities reported potential auto-immune and

neurological entanglements which might be due to ZIKV

illness. Recently Brazilian local health authorities have

watched an expansion of ZIKV infection in overall pop-

ulation and additionally an increment of microcephaly in

infants in northeast Brazil. Offices examining ZIKV epi-

sodes are searching an expanding assemblage of confir-

mation of the association between ZIKV infection and

microcephaly. Nonetheless, more examination is required

before we appreciate the relationship between micro-

cephaly in babies and the ZIKV infection. Other potential

causes are in like manner being explored [22].

Researchers have associated the ZIKV infection with

microcephaly, however, the connection between ZIKV

and brain abnormalities isn’t completely understood, but

it may be possible that the virus attacks stem cells during

early brain development while also causing the general

destruction of other brain tissue. The early loss of stem

cells may keep a fetal brain from forming the correct

architecture.

Transmission

ZIKV is transmitted to people through the infected mos-

quito bite belongs to Aedes family, basically Aedes

aegypti in tropical locales. This is the same mosquito that

transmits chikungunya, yellow fever and dengue. ZIKV

infection episode was represented the first run through

from the Pacific in 2007 and 2013 in Yap and French

Polynesia, and in 2015 from the Africa (Cape Verde) and

Americas (Brazil and Colombia). According to WHO,

several nations have reported ZIKV infection in the

Americas demonstrating the quick geographic extension

[22].

Therapeutics and treatment

Individuals with Zika infection should get enough water,

complete rest, and treat fever and agony with liquid solu-

tions. On the off chance that manifestations exacerbate, they

ought to look for therapeutic consideration and counsel.

Although, no specific vaccine or medications are available

to prevent or treat ZIKV infections so far, but medicine such

as acetaminophen or paracetamol may be helpful to relieve

fever and pain (Fig. 2). According to US Centre for Disease

Control and Prevention (CDC) it is advised not to take non-

steroidal anti-inflammatory drugs (NSAIDs) like aspirin. If

individuals are taking medicine for another medical condi-

tion, advice of the healthcare provider should be taken

before taking additional medication [20].

Based on symptoms, till date there is no particular

vaccine has been developed nor advised even though it

falls in Flavivirus genus, which is much studied family of

viruses. Herbal medicines might be effective therapeutic

antimicrobial compounds, considering no or low toxicity.

In various countries, these therapeutic herbs are essential

source of various intense prescriptions. Medicinal plants

contain a number of secondary metabolites, for instance,

saponins, flavonoids, alkaloids, and sterols which showed

antimicrobial potential. [6]. Alkaloids are heterocyclic ring

containing nitrogenous compounds that have therapeutics

significance due to their antimicrobial potential and their

capacity to bind with the genetic material [12]. All tradi-

tional system of medicine specifically homeopathy and

ayurveda, may be attempted in ZIKV case, the reason is

that homeopathic preparation has already shown effective

in case of Japanese encephalitis virus [Saxena and Gadugu.

Pers. Comm.,] which falls in the same genus like ZIKV.

Prospective homeopathic medicines for ZIKV

Homeopathic prescriptions Eupatorium perfoliatum,

Atropa belladonna, Rhus tox may be securely utilized as a

part of ZIKV treatment. These medications come the

nearest in treating the symptoms of ZIKV infection disease.

Homeopathy has been very effective in treating epidemic

diseases such as cholera, dengue fever, yellow fever

typhus, and conjunctivitis. In an epidemic when an

immense number of individuals are assaulted by acute and

similar sufferings from similar cause, homeopathy may be

an excellent prophylactic help. Records demonstrate that

during epidemics, homeopathic pharmaceuticals are of

great help in diminishing the mortality when contrasted

with those put under conventional system of medicines.

Atropa belladonna or Belladonna is a medicinal plant

categorized under Solanaceae family. This plant has great

commercial importance as it is a major source of
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pharmaceutical bioactive compounds like alkaloids mainly

scopolamine and hyoscyamine and is native to Western

Asia Europe and North Africa. Although, all alkaloids in

Atropa belladonna are distributed in the entire plant, but

the majority of the alkaloid content is found in green leaves

and ripe fruit. It has long been used in human medicine for

the treatment of inflammation, headache, peptic ulcer,

menstrual symptoms and histaminic reaction [3, 17]. In our

studies Belladonna treatment successfully reduced the

Japanese encephalitis virus infection [Saxena and Gadugu.

Pers. Comm.; [1]]. This may be attempted in case of ZIKV

after proper consultation with the physician, since they

both belong to same family. In homeopathy, ultra-diluted

concentration like 3, 6, 30, and 200 of above mention drugs

are prescribed for the treatment of all infectious diseases.

Therefore, homeopathy may have a huge role to play as

prophylactic when disease spreads suddenly over a sub-

stantial region. Additionally, homeopathic pharmaceutical

Eupatorium perfoliatum may be utilized as prophylactic as

a part of ZIKV, as this drug has the nearest match to the

symptoms displayed in ZIKV disease.

Prospective ayurveda medicines for ZIKV

Ayurveda is an ancient medical science which is based on

naturally occurring herbal medicine and showed some

effective preventive and healing answers for most of the

sicknesses. The most significant aspect of the ayurvedic

system of medicine is that, they are entirely based on

naturally occurring substances and, therefore, absolutely

safe for human consumption without showing any side

effect. It has been asserted that Tinospora cordifolia is one

of the effective natural solutions for the counteractive action

of any sort of viral disease. It is considered as a potential

immunomodulator. It is thought that, it reinforces the safe

framework and assembles resistance in the body to battle

infections. Tinospora Cordifolia is likewise an effective

solution for treating fevers particularly from unknown rea-

sons. This herb, which has been utilized as a part of Ayur-

veda, since hundreds of years, is extremely useful in

boosting up immune function and the body’s capacity to

fight against infections. Ayurvedic herbs helps in enhancing

the phagocytic capability of the immune cells especially

macrophages. The astringent properties present in the

medication show against occasional and antispasmodic

properties which are again useful in forestalling infectious

sicknesses like intestinal sickness, dengue and swine influ-

enza [14]. Tinospora cordifolia has also shown its effec-

tiveness in case of other diseases like dengue fever, swine

influenza and urinary tract infections hence may be an

effective remedy for ZIKV infection too.

Prevention

Mosquitoes and their reproducing locales represent a critical

danger component for ZIKV. Preventive measure and con-

trol depends on reducing the source of mosquitoes and by

decreasing the encounter between humans and mosquitoes.

Fig. 2 Infographic exhibiting

available options and

recommendations for the

treatment of Zika virus

infection. The presentation

includes an overview of the

experimental therapeutics and

treatment based on

complementary and alternative

medicines
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This could be possible by utilizing mosquito repellent, using

mosquito nets, shutting off screens, entryways and windows.

It is likewise critical to look at the places where mosquitoes

can breed. Insecticide sprays suggested by the WHO Pesti-

cide Evaluation Scheme might likewise be utilized as lar-

vicides to treat generally extensive water compartments

[22]. Rapid test for ZIKV infection should be taken into the

consideration during blood transfusion. Before travelling to

a new place, a complete record of the diseases endemic to

that particular place may also aid in preventing risk. Vector

control program should be initiated to prevent the quick

spreading of the ZIKV infection. If symptoms of the disease

experienced, consultation of certified doctor should be

immediately taken Instead of self medication. Women who

are planning to conceive the child should require taking

extra precautions as microcephaly may be somehow asso-

ciated with ZIKV infection. Pregnancy may be decisively

avoided till the eradication of ZIKV infection.

Future prospective and conclusions

As the number of cases of ZIKV infection is increasing

dramatically, some necessary steps should be taken to

eradicate this deadly infection and to inhibit the entry of it in

future as well. There is an urgent need of a rapid molecular

diagnostics specific for ZIKV so that the infection may be

detected in a short period of time and necessary action can be

taken before the situation gets out of control. After the

development of the diagnostic tools, effective specific ther-

apeutics needs to be developed, for the treatment of ZIKV

infection. ZIKV specific vaccine is the need of the hour,

which may be developed using modern molecular biology

techniques. Apart from the development of diagnostic and

therapeutic, researchers and policy makers should come on

the same table to discuss the detailed information about the

ZIKV outbreak, which may be helpful in the better under-

standing of the ZIKV infection, prevention and for the

development of effective future diagnosis and treatment. We

need to proceed with a sense of urgency in this context.
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