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Abstract 

Zika virus is a Single-stranted RNA Arbovirus of the Flaviviirus genus and Flaviviridae family which is 

primarily transmitted by Aedes genus mosquito. In Uganda, it was initially discovered in monkeys in 1947 and then 

in human in 1952. After a few days, outbreaks were observed in a number of nations, including those in Asia, 

Africa, America, and the Pacific. And in 2016 the WHO declared microcephaly and other brain diseases as a Public 

Health Emergency of International Concern (PHEIC). Mild Zika virus symptoms like fever, exhaustion, headaches, 

muscle soreness, and conjunctivitis are the most common, whereas severe infections can cause neurological 

abnormalities such Guillain-Barre syndrome and prenatal microcephaly. Although researchers put a lot of work into 

creating efficient defences against zika virus, there is still no specific antiviral medication that has been authorized 

for the treatment of zika virus infection. The primary method for preventing the breeding of mosquitoes is to take 

preventive measure against infection. Studies have specifically shown the potential of natural materials as ZIKV 

infection antivirals. As a result, this paper will examine current developments in the discovery of zika virus antiviral 

drugs using natural ingredients and also the immuneboosters as the preventive measure to strengthen the immune 

system and guard against zika virus infection. 
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INTRODUCTION 

Zika virus is mosquito borne, single stranded RNA virus belongs to Flavivirus genus of Family Flaviviridae. It was 

first discovered in 1947 in rhesus monkeys in forest of Uganda from South Africa. And later it first detected in 

human in 1954 in Nigeria.  It mainly transmitted through two ways i.e. Vector borne transmission and non-vector 

borne transmission. Aedes genus mosquitos are main vector for these viruses, mostly the Aedes aegypti and other 

like Aedes albopictus and Aedes africanus. In tropical and subtropical regions.aedes genus mosquitoes normally bite 

during the day, peaking during early morning and late afternoon/evening. ZIKV is closely related to dengue virus 

(DENV), yellow fever virus (YFV), West Nile virus(WNV), Japanese encephalitis virus(JEV), Tick borne 
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encephalitis. Non-vector transmission including sexual transmission, blood transfusion, organ transplantation and 

also mother to child transmission during pregnancy or during delivery is a potential route of transmission. 

Vertical/interuterine transmission leads to congenital infection and causes microcephaly in which there is a 

incomplete brain development and congential ZIKV syndrome. It also causes autoimmune disorder like Guillain-

Barre Syndrome in which the immune system damage the peripheral nervous system. 

Virology  

ZIKV is a positive-single stranded RNA virus comprised of an envelope and a nucleocapsid. Virus particles are 

small, spherical and have icosahedral symmetry. ZIKV genome size is approximately 10.8kb which is translated into 

single polyprotein (3423 amino acids Length). The virus has two untranslated region i.e. 5’ UTR and 3’UTR which 

consist of 100 nucleotide and 420 nucleotide respectively. The ZIKV virion consist of three structural proteins i.e. 

Capsid [C], envelope [E], premembrane [prM] and seven non-structural proteins i.e. NS1, NS2A, NS2B, NS3, 

NS4A, NS4B and NS5.  

Structurally, E and M proteins are present at the surface of the viral particles, while the nucleocapsid is made up of C 

protein and the genomic RNA molecule. E is involved in different aspects of the viral cycle, mediating binding, 

membrane fusion. The NS5 protein is a largest viral protein whose C terminal portion has RNA dependent RNA 

polymerase (RdRp) activity and N terminal performs important role in RNA capping by virtue of its processing due 

to Methyl transferase activity and Guanylyl transferase activity (MTase and GTase). And NS3 protein consist serine 

protease and RNA helicase domains. NS2B is essential co-factor of NS3 protease and NS4B blocks the alpha and 

beta interferon signaling.  

 

 

Fig. No.1.Zika virus structure 
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Fig. No.2. Genome structure of Zika virus 

Pathogenesis  

ZIKA virus replicates in the mosquito mid gut in epithelial cell and then in salivary gland. After replication 5 

to 10 days the virus can be found in the saliva of mosquito. If the mosquito saliva is inoculated into human skin, the 

virus can infect epidermal keratinocytes, skin fibroblast and the Langerhans cells. After that the pathogenesis of the 

virus continues to spread to lymph nodes and the blood stream. ZIKA antigens have been found in cell nuclei.  

Pathophysiology  

 Based on investigational studies:  

Zika virus infects human embryonic cortical neural progenitor cells (HNPCs) which leads to disruption of cell cycle 

and promoting cell death (via Capsase-3 mediated apoptosis) and gene dysregulation resulting in cortical thining 

microcephaly.  

Zika virus mainly infect several different types of cells i.e. skin keratinocytes, dermal fibroblast and dendritic 

cells(DCs). The virus mainly target neuronal progenitor (HNPCs) in the developing brain early infection of zika 

virus is associated with the proliferation arrest an increase in neuronal progenitor death. Similar results were 

observed in cortical neurospheres. 

The adhesion factors which permit entry of ZIKV are DC-SIGN, AXL, Tyro and TIM-1. zika virus replication 

activates an antiviral immune response and the production of type-1 interferon in infected cells zika virus infected 

human primary fibroblast have shown strong upregulation of interferon beta transcripts 24 to 48hrs after infection 

and milder response have notified for interferon alpha. Fibroblasts: zika virus has shown high infection rates in 

fibroblast 24 to 48hrs after infection. Studies on zika virus infected fibroblast have revealed strong induction of RIG-

I and MOA-5 transcripts. RIG-1 and MOA-5 both molecules are capable of initiating signalling process following 

the detection of intracytoplasmic viral RNA molecules. 

Dendritic cells: Zika virus infected dendritic cells which migrate to regional lymph nodes where they stimulate T-

cells proliferation, cytokine production and differentiation. Productive infection of dermal fibroblast and DCs cells 

together with inadequate control of infection by innate and adaptive immune mechanism leads to the zika virus 

viremia. 
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Cellular Mechanism 

 

 

 

 

 

 

 

  

Viral attachment to cell surface [receptors on host cells that facilitate 

the entry of virus into cell are tyrosine kinase receptor, DC-SIGN, 

AXL, Tyro3, TIM1] 

 

Entry of virus into the cell through clathrin-mediated endocytosis 

Endocytic vesicles carry and delivered the virus into endosome  

By acidification, there is fusion of viral membrane and endosome 

membranes that release the viral positive-sense RNA into cytoplasm 

where replication occurs. 

Viral translation carried out in endoplasmic reticulum and viral 

protein synthesize in golgi apparatus 

Immature virus assembly is formed in rough endoplasmic reticulum 

which get mature in golgi apparatus  

Maturation of virion takes place by proteolytic cleavage of prM by 

host furin like protease. 

And lastly the mature virus get out of the cell by exocytosis 

because of the neutral pH outside the cell.  
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Fig.No.3. Zika Virus Entry mechanism in human cell 

Prevention 

 Use an Environmental Protection Agency (EPA)–registered insect repellent with active ingredients such as DEET 

and picaridin. 

 Wear long pants and long-sleeved shirts 

 Find lodging with air-conditioning or screens to keep mosquitoes outside 

 Treat clothes with the insecticide permethrin 

 Sleep under a mosquito bed net if you’re sleeping outdoors 

 Cover a baby's crib, stroller, or carrier with mosquito netting 

 Remove stagnant water that may collect in places like planters, buckets, birdbaths, or trash containers. 

 Since Zika can be transmitted through sex, the use of condoms can reduce the risk of infection. Zika can be 

sexuallytransmitted from someone who has no symptoms, so consider whether a sexual partner has lived in or 

traveled to a place with a high risk of Zika. 

 Women who are pregnant or trying to become pregnant should consider avoiding any travel to areas with risk of 

Zika. 

 

Natural Products 

From many years Natural products have been the topic of studies and are the main source of active ingredients 

which perform important role against most of disease and infection. The creation of innovative antiviral drugs can 

benefit greatly from the abundance of herbal medicines and purified natural ingredients. In addition to addressing 

virus-host specific interactions, the identification of the antiviral mechanism from these natural agents has provided 

insight into how they interact with many stages of the viral life cycle, including viral entry, replication, assembly, 
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and realease. Following are some natural drugs which can used in the treatment and prevention of zika virus 

infection which are classified on the basis of their mechanism of action.  

1. Viral Entry Inhibition:   

The entry of ZIKV into the host cell is carried out by various mechanism. It involves different viral-host 

interactions. Viral entry is common stage of replication cycle can be targeted. These inhibitors can used as a 

preventive measure. Viral entry is allowed by various receptors present on membrane of host cell. 

These inhibitors act by two ways i.e.  

i)  Direct virucidal effect. 

ii) Blocking host cell factors which permit the entry of virus. 

Source Family Chemical 

cnstituents 

Mechanism of action 

Eucalyptus Myrtle Pinocembrin Inhibits viral RNA and envelope 

protein synthesis 

Digitalis purpurea Plantaginaceae Digitonin Inhibits viral entry 

Punica granatum Lythraceae Ellagic acid Reduces cells susceptibility to the 

virus by binding to host cell 

surface 

Apocynum 

venetum 

Apocynaceae Isoquercetin Inhibits viral entry 

Streptomyces 

nanchangensis 

Streptomycetaceae Nanchangmycin Blocks clathrin-mediated 

endocytosis, inhibit viral enty 

Berberis vulgaris Berberidaceae Berberine Virucidal effect on virus particle 

Cephalotaxus 

drupacea 

Taxaceae Cephalotaxine virucial effect on virus particle 

Vitis vinifera Vitaceae Resveratrol Inhibits a post-entry step and has 

virucidal effect on virus particle 

Rheum 

rhabarbarum 

Polygonaceae Emodin Inhibits viral entry and has 

virucidal effect on virus particles 
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Scutellaria 

baicalensis and 

scutellaria 

lateriflora 

Lamiaceace Baicalein and 

baicalin 

Inhibits a post-entry step and has 

virucidal effects on virus particles 

 

2 .ZIKV NS5 Protease Inhibitors: 

The NS5 protein of ZIKV is largest protein which comprised of two domains, an N-terminal 

methyltransferase and C-terminal RNA depedent RNA polymerase (RdRp). NS5 protein performs three important 

roles in viral replication cycle: genome replication, RNA capping and Interferon suppression. 

NS5 protease is an ideal target for therapeutic drugs which demonstrated strong inhibitory effect on NS-RdRp-

mediated RNA capping activities. 

Source Family Chemical 

constituents 

Structure 

Various species 

of 

Amaryllidacea

e species 

Amaryllidaceae Lycorine 

 

Carapichea 

ipecacuanha 

Rubeaceae  Emetine 

 

Sophora 

flavescens 

Fabaceae  Sophoraflavenon

e G(SFG) 

 

Carapichea 

ipecacuanha 

Rubeaceae Cephaeline 
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Streptomyces 

griseus 

Streptomycetaceae   Sinefungin 

 

Camellia 

ssinensis 

Theaceae  Theaflavin 

 

 

3. Inhibitors of NS2B-NS3 Protease: 

NS2B is small integral membrane protein, having three hydrophobic domains and a central hydrophillic domain. 

Central hydrophillic domain plays important role in activation of NS3 protein. And the active NS2B (H)-NS3 

protease is important for the cleavage at the different site of connection i.e. NS4A\NS2A, NS2B\NS3, NS3\NS4A, 

NS4B\NS5. NS2B and NS3 are mainly involved in performing the proteolytic cleavage in the virus for further viral 

replication. 

Source 

 

Family Chemical 

constituents 

Structure 

Green tea Theaceae Epigallocatechin 

gallate (EGCG) 

 
Onion Amaryllidaceae Quercetin 

 
Kaempferia 

galangal 

Zingiberaceae Kaempferide 
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Alpinia 

officinarun 

hance 

Zingiberaceae Galangin 

 
Curcuma longa Zingiberaceae Curcumin 

 
Streptomyces 

niveus 

Streptomycetaceae Novobiocin 

 
Parsley, 

chamomile, 

celery,vine-

spinach 

Apiaceae Apigenin 

 
 

4. Glucose Uptake Inhibitor:  

 Glucose is the primary source of metabolic energy for the developing placenta and fetus. GLUT1, a membrane-

bound protein, is the main glucose transporter across the blood–brain barrier, and the placenta]. A dysfunctional 

GLUT1 could result in insufficient glucose for normal placental development and functionality, and normal fetal 

growth, this occurring amidst plentiful glucose in maternal circulation.Zika viral effect on GLUT1 could inhibit 

access to the glucose needed for normal rapid endothelial growth of the placenta and fetus.  GLUT1 deficiency is 

associated with an increased risk of microcephaly. Additionally, both viral modulations of glucose transporters and 

microcephaly following intrauterine viral infection. 

Phloretin, a glucose transporter inhibitor naturally derived from plants, was used to investigate the glucose 

dependence of ZIKV replication in host cells. The results showed that phloretin significantly decreased infectious 

titres of two ZIKV strains, namely MR766 (African genotype) and PRVABC59 (Puerto Rico genotype). The 50% 

effective concentration (EC50) of phloretin against MR766 and PRVABC59 was 22.85 µM and 9.31 µM, 

respectively. Further analyses demonstrated that decreased viral production was due to host-targeted inhibition, 

including decreased apoptotic caspase-3 and -7 activities and reduced phosphorylation of Akt/mTOR pathways. In 

addition, upon disruption of cellular glucose availability within host cells using 2-deoxy-d-glucose, ZIKV 

propagation was inhibited. 
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5. Immune Boosters: 

Natural Immunity is capability of our body to defense against any harmful micro-organism or protect from any 

external factor. 

 

1) The human body has a remarkably sophisticated immune system consisting of white bloods cells and 

specialized immune molecules that protect the body against invading pathogens.  

2) Various micronutrients, vitamins, minerals are key players in stimulating the immune system and 

dysregulation in all  these component can result in impairment of the immune system. 

3) Immunostimulants are biologically active substance system of host to fight against various infections.  

4) Immunostimulants acts by stimulating cells and activaties like activation of T and B lymphocytes, 

macrophages, production of cytokines, production of interferon, interleukin, phagocytosis, complement 

system activity. 

5) Naturally occuring compouds derived from plants like glycosides, allkoids, beta-glycan, vitamins, sterols, 

flavonoids act as natural immunostimulators that many help to combat ZIKV infection.  

DRUGS 

DRUGS FAMILY CHEMICAL 

CONSTIRUENTS 

MECHANISM OF 

ACTION 

Neem  

(Azadirachta 

Indica) 

Meliaceae Azadirachtin at lower 

dose 

Stimulates IL-1, INF-Y, 

TNF-alpha production. T 

and B cell stimulator. 

Tulsi (ocimum 

sactum 

Lemiaceae Eugenol Increased levels of IFN-Y, 

IL-4 and percentage of T-

helper cells and NK cells. 

Eclipta Prostata Asteraceae Whole plant Increase phagocytic index, 

increase serum antibody 

levels, stimulate cellular and 

humoral immunity. 

(Ginger) 

Zingiber 

officinate 

Zingiberaceae Gingerol Stimulation of proliferation 

of neutrophic, macrophages, 

lymphocytes. 

(Garlic) Allium 

Sativum 

Liliaceae Alliin, allicin Enhances macrophage and T 

lymphocytes, production of 

INF-Y. 

Alove vera Liliaceae Barbaloin and alosin Enhancement of specific 

and non-specific immune 

response lysozyme action 

increase IgM level 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 3 March 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2303003 International Journal of Novel Research and Development (www.ijnrd.org)  
 

a29 

 

(kalmegh) 

Andrographis 

paniculate 

Acanthaceae Kalmeghin and 

andrographolide 

Stimulates macrophage 

migration, proliferation of 

splenic lymphocytes, 

stimulation of Ig. 

(Shatavari) 

Asoaragus 

racemosus 

Liliaceae 

Asparagamine,racemos
ol 

 

 

Stimulation RE system 

PMN cell 

(Haldi)  

Curcuma longa 

Zingiberaceae Curcumin Enhanced IgG level, 

Increased mitogenic 

response of lymphocytes 

increase activity of NK cell. 

 

Conclusion 
 

The Zika virus quickly begins to manifest its symptoms in a large number of patients. At that time, a new illness 

outbreak in Africa caused an increase in public fear. It permeates the majority of the nations, including America, 

pacific islands, yap islands, and carribean nations. Even though the disease is not associated with significant death 

rates and the clinical signs of the infection in adult instances are not severe. Infection with the Zika virus can affect 

prenatal development and result in serious neurological problems. Microcephaly and other serious embryonic brain 

abnormalities are brought on by the zika virus.  

Scientists have uncovered no specific medications or treatments for the condition, according to their studies. WHO 

asserts that prevention is more crucial than treatment? The WHO believes that prevention is more significant than 

therapy. The easiest approach to avoid contracting Zika is to avoid being bitten by mosquitoes. According to the 

article's conclusion, herbal remedies are more vital and effective than allopathic medicines, and they also cause 

fewer negative effects in humans. 
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