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Introduction 
 

Throughout the history of the world humans 

have been plagued by diseases of various 

types and origins. Zoonotic diseases, or 

diseases which have the capability to jump 

species, animals to humans or vice versa, have 

been particularly troublesome and deadly. 

Zoonotic diseases are unique in that they are 

mainly caused by pathogens such as fungi, 

bacteria, parasites, or viruses. These pathogens 

typically survive in a reservoir host, which 

have immunity to the pathogen. The list of 

possible reservoir hosts capable of 

transmitting disease to humans is expansive; 

however the most common are apes, insects, 

rodents, and bats (Chua et al., 2002). The 

diseases are then passed to humans who come 

in contact with an infected animal through 

bites or scratches, an infected animal’s 

environment, or animal secretions such as 

saliva, feces, or mucus. Often these diseases 

have a higher virulence because of the lack of 

any immunity within the human population 

and the ease of transmission. Some more 

infamous zoonotic diseases are West Nile, 

Rabies, Ebola, and Dengue fever. As of 

recent, more and more zoonotic diseases are 

emerging because of an increase in human and 

wildlife interaction. An increase in farming 

and or deforestation has resulted in humans 

and wildlife into the same habitat. A prime 

example of this is the emergence of the Nipah 

virus (NiV) (Anno et al., 1999). Nipah Virus 
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Overcrowding and unfavorable environment causes various adverse effects on human and 

animal health i.e. new vector borne diseases, skin problem like allergy, asthma. Several 

times many untreatable viral disease becomes a serious death threat in many countries. 

Nipah virus emerged in humans in 1998 in Malaysia, with pigs as the intermediate host. 

Nipah virus was later also identified in India and Bangladesh in 2001, with the flying fox 

(Pteropus spp.) as the natural host, although no intermediary animal host was found in 

outbreaks there. Of the zoonotic paramyxoviruses, Nipah virus is responsible for the 

greatest number of human cases, with several hundred cases and at least 215 deaths 

reported. In India recently sudden outbreak of nipah virus in Kerla causes several deaths of 

animals as well as humans. The review emphasized on nipah virus transmission, symptoms 

and diagnosis methods. 
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Infection (NiV) is an emerging infectious 

disease of public health importance in the 

South-East Asia Region. The virus is named 

after the Malaysian village where it was first 

discovered. This virus along with Hendra 

virus comprises a new genus designated 

Henipavirus in the subfamily Paramyxovirinae 

Fruit bats of the genus Pteropus have been 

identified as natural reservoirs of NiV. A 

seroepidemiologic study in Malaysia 

implicated four fruit bat species, 

Pteropushypomelanus, P. vampyrus, 

Cynopterusbrachyotis, Eonycterisspelaea, and 

an insectivorous bat, Scotophiluskuhlii (Yob et 

al., 2001). Nipah virus has been isolated from 

the brain and spinal fluid of victims in 

Malaysia. Infective virus has also been 

isolated from environmental samples of bat 

urine and partially-eaten fruit in Malaysia. The 

species-wise distribution of fruit bats in Asia 

is presented in Table 1. Given the distribution 

of the locally abundant fruit bats in South 

Asia, NiV outbreaks are likely to continue to 

occur in affected countries. The bats are 

migratory (Chua et al., 2000, Eaton et al., 

2006).Fruit bats (order Chiroptera), 

specifically bats of the genus Pteropus, have 

been shown to be the natural reservoir for 

Nipah virus. About 60 species of pteropid 

bats, also known as flying foxes, are known to 

exist; they are native to Asia (including 

throughout China) and Australia, ranging as 

far west as the east coast of Africa and as far 

east as the Pacific Islands.The bats develop 

subclinical disease due to Nipah virus and are 

assumed to be the intermediate hosts for 

infections of humans. 

 

Morphology  

 

Nipah virus is in the newly created 

Henipavirus genus with the closely related 

Hendra virus and Cedar virus. The 

Henipavirus family is pleomorphic, meaning 

their shape is varied, and traditionally 40 to 

600 nm in diameter. The core of a virion 

contains a linear ribonucleprotein (RNP) 

comprising of negative sense single stranded 

RNA. Also present in the RNP are three 

critically important proteins. Nucelocapsid 

proteins (N) are tighly bound to the various 

nucleotides of the RNA strand N protein is the 

most abundant protein present and necessary 

for capsid structure. Phosphoproteins (P) and 

large polymerase proteins (L) are also bound 

to the RNA and aid RNA polymerase in 

transcribing RNA to mRNA to antigenomic 

RNA. The virion is enveloped by a traditional 

lipid bilayer but “spiked” with fusion (F) and 

receptor-binding glycoproteins (G). The 

fusion proteins are responsible for fusing the 

viral membrane to the host membrane 

triggering the release of the contents of the 

virion. The receptor-binding glycoporteins are 

extremely specific and bind only to Ephrin B2 

(EFNB2) surface proteins. Specifically, NiV 

has been found to alternatively bind to EFB3 

as well. The EFNB2 surface proteins are 

highly conserved across the mammalian 

lineage (Wacharapluesadee et al., 2005).On 

the underside of the lipid bilayer matrix 

proteins (M) are present for structural support 

and regulating the budding process. Other 

proteins, C, V, and W, are also present in the 

cytoplasm and involved in regulation of 

transcription and replication. In regards to the 

Nipah virus genome, the exact structure is not 

completely understood. However because of 

the strong homology between Hendra virus 

and Nipah virus, a nearly identical structure is 

hypothesized. The negative sense single 

stranded RNA is of traditional 3’ to 5’ 

orientation. All the previously mentioned 

proteins are encoded by the RNA in the order 

of 3’-N-P-M-F-G-L- 5’12. Similar to all 

paramyxoviruses NiV RNA replication occurs 

in the cyptoplasm. All but the P gene are 

monocystronic, in that they code for a single 

protein. The P gene alsoencoded for the C, V, 

and W proteins which play a role in the 

virulence of NiV. Interferons are released by 

host cells when under attack by a pathogen 
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which enables intercellular communication. 

The intercellular communication is necessary 

for the triggering of immune cells which get 

rid of the pathogen. C, V, and W proteins, 

encoded by the P gene, have anti-interferon 

activity in that they block the transcription of 

interferon signaling. The process by which C, 

V, and W proteins block the signaling is still 

unknown (Hsu et al., 2004). 

 

Strain variation Nipah viruses have been 

demonstrated. Genomic variation appears to 

be geographically distinct, with specific 

differences between human isolates from the 

outbreaks in Malaysia, India, and Bangladesh, 

and from batsin Cambodia (Reynes et al., 

2005; Chadha et al., 2006). Although amino 

acid homologies between the Malaysia strain 

and Bangladesh strain were greater than 92%, 

the genome of the Bangladesh strain is 6 

nucleotides longer than the Malaysian strain 

and demonstrated enough variation to be 

considered a new strain. Sequences obtained 

from the outbreak in India had a closer 

relation to the Bangladesh strain than the 

Malaysian strain, while the virus isolated in 

Cambodia demonstrated closer homology to 

the Malaysian strain. These observations 

support the finding that these viruses have 

natural reservoirs for evolving within distinct 

geographic areas 

 

History  

 

Nipah virus (NiV) is a member of the 

family Paramyxoviridae, genus Henipavirus. 

NiV was initially isolated and identified in 

1999 during an outbreak of encephalitis and 

respiratory illness among pig farmers and 

people with close contact with pigs in 

Malaysia and Singapore. Its name originated 

from Sungai Nipah, a village in the Malaysian 

Peninsula where pig farmers became ill with 

encephalitis. Given the relatedness of NiV 

to Hendra virus, bat species were quickly 

singled out for investigation and flying foxes 

of the genus Pteropus were subsequently 

identified as the reservoir for NiV (Annon et 

al., 2004a).  

 

In the 1999 outbreak, Nipah virus caused a 

relatively mild disease in pigs, but nearly 300 

human cases with over 100 deaths were 

reported. In order to stop the outbreak, more 

than a million pigs were euthanized, causing 

tremendous trade loss for Malaysia. Since this 

outbreak, no subsequent cases (in neither 

swine nor human) have been reported in either 

Malaysia or Singapore. 

 

In 2001, NiV was again identified as the 

causative agent in an outbreak of human 

disease occurring in Bangladesh. Genetic 

sequencing confirmed this virus as Nipah 

virus, but a strain different from the one 

identified in 1999. In the same year, another 

outbreak was identified retrospectively in 

Siliguri, India with reports of person-to-person 

transmission in hospital settings (nosocomial 

transmission). Unlike the Malaysian NiV 

outbreak, outbreaks occur almost annually in 

Bangladesh and have been reported several 

times in India (Hsu et al., 2007) 

 

Mode of transmission  

 

Infected bats shed virus in their excretion and 

secretion such as saliva, urine, semen and 

excreta but they are symptomless carriers. The 

NiV is highly contagious among pigs, spread 

by coughing. Direct contact with infected pigs 

was identified as the predominant mode of 

transmission in humans when it was first 

recognized in a large outbreak in Malaysia in 

1999 (Goh et al., 2000). Ninety percent of the 

infected people in the 1998- 1999 outbreaks 

were pig farmers or had contact with pigs 

 

There is strong evidence that emergence of 

bat-related viral infection communicable to 

humans and animals have been attributed to 

the loss of natural habitats of bats. As the 



Int.J.Curr.Microbiol.App.Sci (2018) 7(6): 3056-3063 

3059 

 

flying fox habitat is destroyed by human 

activity the bats get stressed and hungry, their 

immune system gets weaker, their virus load 

goes up and a lot of virus spills out in their 

urine and saliva 

(http://scienceinpublic.com.au). Similar 

fluctuation of virus shedding may be 

associated with the stressful physiological 

conditions or seasons. 

 

There were focal outbreaks of NiV in 

Bangladesh and India in 2001 during winter. 

Drinking of fresh date palm sap, possibly 

contaminated by fruit bats (P. giganteus) 

during the winter season, may have been 

responsible for indirect transmission of Nipah 

virus to humans (Luby et al., 2006) There is 

circumstantial evidence of human-to-human 

transmission in India in 2001.  

 

During the outbreak in Siliguri, 33 health 

workers and hospital visitors became ill after 

exposure to patients hospitalized with Nipah 

virus illness, suggesting nosocomial infection 

(Chadha et al., 2006). During the Bangladesh 

outbreak the virus is suggested to have been 

transmitted either directly or indirectly from 

infected bats to humans. Strong evidence 

indicative of human- to-human transmission 

of NiV was found in Bangladesh in 2004 

(Gurley et al., 2007) 

 

Symptoms  

 

In animals, typical clinical symptoms are 

observed in pigs where respiratory symptoms 

dominate. Nipah virus disease in pigs is also 

known as porcine respiratory and neurologic 

syndrome as well as barking pig syndrome 

based on clinical observation. Symptoms of 

NiV infection in humans are similar to that of 

influenza such as fever and muscle pain. 

Nipah virus infection produces an encephalitic 

syndrome predominantly characterized by 

fever, headache, and neurologic signs. Fever is 

almost universal, followed by headache in 65–

88% of patients (Chong et al., 2000; Goh et 

al., 2000). A reduced level of consciousness 

was seen in 55% of all infected individuals 

during the Malaysia outbreaks (Goh et al., 

2000) and in >90% in the Bangladesh 

outbreaks (Hsu et al., 2004) Vomiting and 

dizziness are reported as prominent clinical 

features, which could be secondary to 

neurologic dysfunction. Some neurological 

signs reflected brain stem abnormalities, 

including reduced or absent reflexes, variable 

reactive pupils, and doll’s-eye reflexes. Other 

specific neurologic signs noted include 

myoclonus, tonic-clonic seizures, and 

nystagmus. The respiratory system is the 

second most commonly affected system in 

Nipah virus infection. Cough, cold-like 

symptoms and dyspnea were the most 

common respiratory symptoms reported. 

Respiratory symptoms and abnormal chest 

(Anon et al., 2004a, b) 

 

In some cases, inflammation of the brain 

occurs leading to disorientation or coma. 

Encephalitis may present as acute or late 

onset. The latter may be difficult to diagnose 

since exposure may have taken place several 

months earlier. Further, those who may have 

recovered from an acute episode may also 

have a relapse. Nevertheless, magnetic 

resonance of the brain is helpful in 

differentiating. The gastrointintestinal system 

was much less commonly affected, with some 

reporting symptoms of abdominal pain, 

diarrhea, and constipation. 

 

Diagnosis  

 

Procedures for the laboratory diagnosis of NiV 

include serology, histopathology, PCR and 

virus isolation. Serum Neutralization Test, 

ELISA, RT-PCR are used for laboratory 

confirmation. Most countries in the South-East 

Asia Region do not have adequate facilities 

for diagnosing the virus or on ways of 

controlling it. 
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Table.1 Distribution of bat species previously shown to have Nipah virus 

*(WHO South East Asia) 

Species Geographic range 

Pteropus; Australia; Cambodia; Indonesia; Malaysia; Maldives 

Hipposideros 

larvatus 

Bangladesh; Cambodia; China; India; Indonesia (Bali, Jawa, Kalimantan, 

Sumatra); Lao People’s Democratic Republic; Malaysia (Peninsular 

Malaysia, Sabah, Sarawak); Myanmar; Thailand 

hypomelanus Myanmar; Papua New Guinea; Philippines; Solomon Islands; Thailand; 

Viet Nam 

Pteropus vampyrus Brunei Darussalam; Cambodia; Indonesia; Malaysia; Myanmar; 

Philippines; Thailand; Tonga; Vanuatu 

Pteropuslylei Cambodia*; Thailand#; Viet Nam 

Pteropus giganteus Bangladesh; Chia; India; Maldives; Nepal; Pakistan; SriLanka 

Scotophilus kuhlii Bangladesh; India; Indonesia; Malaysia; Pakistan; Philippines; Sri Lanka 

Eonycteris spelaea China; India (Andaman Is., Andhra Pradesh, Assam, Karnataka, Manipur, 

Meghalaya, Nagaland, Nicobar Is.,Sikkim, Tamil Nadu, Uttaranchal); 

Indonesia 

Cynopterus Cambodia; China; India (Andhra Pradesh, Bihar, Goa,Karnataka, 

Maharashtra, Nagaland, Tamil Nadu); IndonesiaSulawesi, Sumatra); Lao 

People’s Democratic Republic;Malaysia; Myanmar; Nepal; Philippines; 

Singapore; SriLanka; Thailand; Viet Nam 

 

Fig.1 Schematic representation of nipah virus transmission 
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Bangladesh, India and Thailand have 

developed laboratory capacity for diagnostic 

and research purposes. Nipah virus is 

classified internationally as a biosecurity level 

(BSL) 4 agent. BSL 2 facilities are sufficient 

if the virus can be first inactivated during 

specimen collection (Daniels et al., 2001). 

There are a few laboratories in which the 

virus can be studied safely without a risk of it 

“escaping” and infecting more people. 

 

Treatment  

 

There has yet to be a standard protocol in 

detecting Nipah viral infections but the most 

common process used currently is virus 

isolation from tissue samples. In all species 

NiV can be detected and isolated from the 

kidneys, cerebrospinal fluid, and the liver. 

Polymerase chain reaction, enzyme-linked 

immunosorbent, and immunofluorescence 

assays are also viable detection strategies 14 

(http://www.searo.who.int/entity/emerging_di

seases/links/CDS_Nipah_Virus.pdf). 

Currently there are no vaccines or drugs 

which can cure or treat a NiV infection. The 

primary approach is to treat the symptoms as 

best as possible in hope to control the 

infection. Creating a vaccine is currently 

extremely difficult because the mutation rate 

of RNA viruses is extremely high as is most 

zoonotic diseases, of which Nipah virus is 

both 9 Antibodies to Nipah virus have been 

found in 9–25% of pteropid bats in Malaysia, 

Cambodia, Thailand, and Bangladesh. 

Neutralizing antibodies to Nipah virus were 

found in P. hypomelanus and P. vampyrus, 

the two pteropidspecies in Peninsular 

Malaysia; in Cambodia, antibodies were 

found in a third species, P. lylei; while in 

Thailand, antibodies were present in all three 

species. In Bangladesh, P. giagnteus bats, a 

more common species in that region, were 

found to have neutralizing antibodies to 

Nipah virus. Neutralizing antibodies to 

Nipahvirus have also been found in other 

frugivorous and insectivorous bat genera 

including Eonycteris, Cynopterus, 

Scotophilus, and Hipposideros, although in a 

lower proportion than in Pteropus spp. Till 

now effective treatment against nipah virus is 

could not discovered. 

 

However, Ribavirin and acyclovir have been 

used to treat Nipah virus infectionlike nausea, 

headache and vomiting. In Malaysia, ribavirin 

was administered orally or intravenously to 

140 persons with Nipah virus encephalitis and 

compared to a group of 54 control patients 

who did not receive ribavirin. A total of 45 

deaths in the treated group (32%) compared to 

29 deaths in the control group (54%) 

suggested a 36% reduction in mortality with 

ribavirin administration (Chong et al., 2001). 

In Singapore, acyclovir was administered to 

all encephalitis patients during the Nipah 

outbreak (Paton et al., 1999; Bellini et al., 

2002). Only one fatality occurred in 

Singapore, but the effect that the drug had on 

the course of disease is unclear Treatment is 

mostly focused on managing fever and the 

neurological symptoms. Severely ill 

individuals need to be hospitalized and may 

require the use of a ventilator. However 

several studies have been conducted in 

targeting the F and G proteins which would 

inhibit binding of the NiV cells to any host 

cell. 

 

Human-to-human transmission of NiV has 

been reported in recent outbreaks 

demonstrating a risk of transmission of the 

virus from infected patients to healthcare 

workers through contact with infected 

secretions, excretions, blood or tissues. 

Healthcare workers caring for patients with 

suspected or confirmed NiV should 

implement Standard Precautions when caring 

for patients and handling specimens from 

them. Vaccine is being developed. A 

recombinant sub-unit vaccine formulation 

protects against lethal Nipah virus challenge 
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in cats (McEachern et al., 2008). ALVAC 

Canarypox vectored Nipah F and G vaccine 

appears to be a promising vaccine for swine 

and has potential as a vaccine for humans. 

The main strategy is to prevent NiV in 

humans. Establishing appropriate surveillance 

systems will be necessary so that NiV 

outbreaks can be detected quickly and 

appropriate control measures initiated 

(Weingartl et al., 2006). 

 

Nipah virus outbreak in India  

 

In January and February 2001, an outbreak of 

febrile illnesses occurred in the city of 

Siliguri, in the West Bengal region of India. 

Although initially reported as atypical 

measles, it has been retrospectively confirmed 

that Nipah virus was the most likely cause of 

the outbreak, with IgM and IgG antibodies to 

Nipah Virus detected in serum in 9 of 18 

patients and a positive PCR in urine from 5 

patients (Chadha et al., 2006). A total of 66 

cases of Nipah virus encephalitis were 

identified with at least 43 deaths; all cases 

occurred in individuals over 15 years of age. 

No clear animal exposure was identified, but 

there was some evidence suggesting person- 

to-person and nosocomial transmission Nipah 

virus that causes high fever, headache, and 

coma in extreme cases is spread by fruit bats 

in Kerla, India. Recently 2018, it causes 14 

deaths in Kerla, 11 from Kozhikode and three 

from Malappuram. It was assumed that nipah 

virus spread from bats to fruits and from fruits 

to humans. However, blood and serum sample 

of bats collected from affected areas turned 

negative and health experts trying hard to 

pinpoint the main carriers of the virus. The 

government has also decided to book those 

ostracise family members of the affected 

peoples and hospital staff. 

 

Ecologic changes, human demographics, and 

behavior patterns such as international travel, 

technology and industry, and microbial 

adaptation have all been factors that are 

thought to play a role in infectious disease 

emergence. It should be noted also that in 

Bangladesh, located at more subtropical 

latitude, all Nipah outbreaks occurred in the 

first half of the year, suggesting that perhaps 

climate change or bat activities affected by 

seasonal change may also have played a role. 

Until a better understanding of the causes of 

these newly emergent viruses is obtained, 

future outbreaks are likely to recur. Research 

is continuing to identify the factors that have 

led to the emergence of 2Nipah viruses in 

domestic animal and human populations. 
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