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ABSTRACT 
Viral infections are global public health concern and RNA viruses are the major cause of morbidity and mortality 
across the world due to their high error rate of replication and better adaptability inside the host cell. Some of the 
recent viral outbreaks around the globe are mainly hepatitis and its subtypes, influenza and its subtypes, Japanese 
encephalitis, dengue, ebola and the chikungunya.  Vaccines are available only for some of these diseases. 
Therefore, organisation comprising WHO in accordance with the International Health Regulations of 2005 keeps 
on to track the evolving infectious diseases and the Global Outbreak Alert and Response Network, establishes 
the human and technical resources to diagnose these outbreaks and thereby check the virus growth. In this review 
article, we are discussing the outbreaks, precautions along with the appropriate preparedness of individual as 
well as the government for dealing with these viral diseases. 
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INTRODUCTION 
The small infectious organisms, viruses were first introduced by Martinus Willem Beijerinck in 1898 and he was 
awarded the Nobel Prize for it. He described the mosaic disease of tobacco as a contagium vivum fluidum that 
now a days is well known as Tobacco mosaic virus (TMV). He also observed that the virus could diffuse through 
agar and could not be cultured except in living and growing plants (Scholthof, 1898). Wendall Stanley had 
isolated the TMV crystals in 1946 and was also awarded the Nobel Prize for the same (Scholthof, 2000). TMV 
was the first virus to be purified in pure crystal form thereby first to be passed through filter candles, and the first 
virus to be identified having an infectious nucleic acid. This revolutionised the research on genetic information 
and biological role of virus encoded protein and gave the concept of virology. 
Viral infections are a global public health concern as they are a major cause of morbidity and mortality across the 
world. Currently, due to changes in the global landscapes and local environments, these microbes are also 
undergoing evolution. The causative agents of the most of the viral outbreaks are the RNA viruses that can 
quickly modify themselves to these varying conditions. These modifications are due to the high error rates of the 
virus polymerases that replicate their genomes. However, a complex interplay of genetic variations (mutation, 
recombination) as well as environmental factors (ecological, social, and behavioural influences) can also play 
important roles in their evolution. Furthermore, the advancement in the global transportation of biohazard 
materials and their accidental spills combine to increase the opportunity for emergence and re-emergence of viral 
diseases (Nichol et al., 2000). Almost all the viral infections have asymptomatic or subclinical manifestations but 
may become fatal in the severely immunocompromised recipients (Lin and Liu, 2013). Therefore, to circumvent 
the viral infections an effective innate immune response is required in order to trigger an efficient antiviral 
defence. Fortunately, active participation of organisations such as World Health Organisation (WHO), keeps a 
track on the evolving infectious diseases, arouse global alert, share knowledge and skill and organise the quick 
response that needed to protect populations from the consequences of epidemics. The International Health 
Regulations (IHR, 2005), substructure the WHO epidemic alert and also assist them to strengthen international 
public health security and the Global Outbreak Alert and Response Network (GOARN) establishes the human 
and technical resources for the rapid identification, confirmation and response to these outbreaks, etc.  
(www.who.int). The advancements in molecular biology techniques have led to the discovery of various 
sophisticated instruments for detecting virus, such as polymerase chain reaction (PCR) and reverse transcriptase 
PCR which facilitate the early diagnosis of viral infections (Sahin et al., 2013). In this article, we are going to 
review some RNA viral diseases (influenza, hepatitis, Japanese encephalitis, dengue, ebola and chikungunya) in 
brief. 
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Fig 1: Classification of RNA viruses. 

Influenza Virus 
Charles-Jules-Henri Nicolle (1866–1936) first isolated human influenza virus and got the Nobel Prize for the 
same (Schultz and Morens, 2009). The Influenza word is originated from the Italian language meaning 
"influence" and was first used in English in 1703 by Jon Hugger (www.influenzavirusnet.com). Influenza (flu) is 
a contagious viral infection (Table 2) that affects mainly the nose, throat, bronchi and occasionally the lungs. 
Infection usually lasts for about a week, and is characterized by sudden onset of high fever, muscles ache, 
headache and severe malaise, dry cough, sore throat and rhinitis (www.who.int). The incubation period of virus 
lasts for 1-4 days (www.cdc.gov). Influenza epidemics affect almost all the populations, but the children (≥2 
years), adults (≤65 years), pregnant women, sick person are at the highest risk of complications. Classification of 
some RNA viruses has given in fig. 1. 
 
Virus structure 
Human influenza viruses are ssRNA viruses and are composed of 8 ssRNA segments having a diameter range 
between 80-120 nm (Clancy, 2008). They consists of the genera labelled A, B, and C (Fig 2).   

 
Fig 2: Structure of Influenza virus. 

 
Further, Type A influenza viruses are divided into subtypes on the basis of the presence of two surface proteins 
mainly the hemagglutinin or “H” protein and the neuraminidase or “N” protein. Type C influenza cases occur 
much less frequently than A and B, therefore only type A and B are included in seasonal influenza (Khanna et 
al., 2014).  
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In humans, A(H3N2) and A(H1N1) viruses are found. In USA, 2009 influenza pandemic was first detected as 
A(H1N1) virus (Table 1). Over the past decades, multiple instances of sporadic transmission of influenza viruses 
between animals and humans such as avian influenza virus subtypes A(H5N1) and A(H9N2), swine influenza 
virus subtypes A(H1N1) and A(H3N2) have been reported. These changes may be due to “antigenic drift and 
antigenic shift”. Antigenic drift are small changes in the genes of influenza viruses that occur continually after 
each virus replication whereas antigenic shift is an abrupt or major change in the viruses, resulting in new H or N 
proteins that infect humans (www.cdc.gov). In 2011, A(H3N2) began circulating from swine to human in the 
USA, they were labelled “variant” to distinguish them from human virus. Other animal viruses infecting humans 
are, avian influenza A(H5N1), A(H7N7), A(H7N9) and A(H9N2) and simply called “avian influenza” or 
“zoonotic influenza” viruses. 
Globally, around 3-5 million cases of severe illness and about 2,50,000 to 5,00,000 deaths occur because of these 
annual epidemics. In 1918-1919, the most notorious pandemic from H1N1 was the “Spanish Flu” which caused 
an estimated 20-50 million deaths worldwide. In India, the first case of influenza A(H1N1) was reported in 
Hyderabad on May 16, 2009  and WHO declared the post pandemic phase on August 10, 2010 
(www.mohfw.nic.in). In 2014, out of 32 positive cases, only one death due to swine flu (H1N1) has been 
reported in Delhi. Time line of outbreaks of viral diseases is given in table 1. 
 
Avian influenza 
The first chronicle of avian influenza dates back to 1878 in Northern Italy (Lupiani and Reddy, 2009). The 
highly pathogenic avian influenza (HPAI) H5N1 first emerged in 1996 in Eastern Asia.  In India, the first H5N1 
outbreak was reported in January 2006 in the Navapur District (Maharashtra) and in December 2014, it was 
identified near Sukhna Lake, Chandigarh. The samples were tested at the National Institute of High Security 
Animal Diseases, Bhopal and the virus had been confirmed to be H5N1. The H5N1 has also spread to 8 different 
states including Gujarat, Madhya Pradesh, Manipur, West Bengal, Tripura, Sikkim and Assam (Chakrabarti et 
al., 2009; Pawar et al., 2012). In West Bengal, fifty four H5N1 outbreaks in poultry were reported between 
January 2006 and August 2010 making it the highest incidence state in India. Currently, H5N1 outbreaks are 
only restricted to poultry except for outbreaks in Jungle Crow (Corvus macrorhynhos) in February 2012 
(www.oie.int). This indicates that wild and migratory birds can introduce HPAI to domestic poultry that shared 
common habitat but the likelihood of HPAI outbreaks can be greatly reduced by the process of swift culling 
within a kilometre radius of the outbreak spot (Pandit et al., 2013). The Department of Animal Husbandry, 
Dairying & Fisheries has also proposed the Standard Operating Procedures (SOPs) to curb the disease outbreak 
that includes isolation, quarantine, restricted access for new birds along with cleaning, sanitation, personnel 
hygiene, poultry manure disposal, dead bird’s disposal by rendering burial or incineration, etc.  
 
Present swine flu outbreak in India 
The total number of H1N1 deaths was 1,587 out of 27,889 lab confirmed cases upto 13 March 2015. A study 
done by Massachusetts Institute of Technology (MIT), USA, has declared mutation in H1N1 strain from those of 
2009 outbreak, however it was rejected by the National Institute of Virology (NIV), Pune, by analysing six full 
genomes of the virus (www.nihfw.org). Most of the cases were reported from Delhi, Gujarat, Rajasthan, 
Karnataka, Madhya Pradesh, Maharashtra, Tamil Nadu and Telangana while the death toll was high in 
Maharashtra, Madhya Pradesh, Gujarat, Rajasthan and Telangana, as reported by the Ministry of Health & 
Family Welfare (MOHFW). Integrated Disease Surveillance Programme (IDSP) assisting 12 laboratories and 
ICMR facilitate 9 labs to test for H1N1 cases. In addition, NCDC (National Centre for Disease Control) provided 
the diagnostic kits and viral transport medium kits to the States Governments to circumvent the viral outbreak. 
Oseltamivir (Tamiflu) or Zanamivir (Relenza) drug recommended by WHO was made available free of cost to 
the public health system (mohfw.gov.in). The H1N1 vaccines testing was undertaken by the Central Drug 
Laboratory, Kasauli (National Control Laboratory) and declared to be of standard quality.  The vaccine included 
VaxiFlu S, manufactured by Zydus Cadila Health Care Limited; inactivated and live attenuated H1N1 vaccine 
Nasovac manufactured by Serum Institute of India Limited, Pune (pib.nic.in). 
Vaccination is the most effective way to prevent the disease, can be egg based or cell-line based vaccine. 
Another advanced and alternative method of influenza vaccine production is the recombinant DNA technology 
in which virus hemagglutinin (HA) is produced in insect cells by a recombinant baculovirus. This is an efficient 
protein expression method which is under the control of the baculovirus polyhedron promoter that facilitates the 
use of high doses of HA in the vaccine (Lakey et al., 1996; Powers et al., 1997). Several studies have also found 
various methods for the production of influenza virus-like particles (VLP). VLPs are non-replicating particles 
that spontaneously self-assemble from expressed influenza virus proteins that can be used as vaccine candidates 
for both seasonal and pandemic influenza (Schmeisser et al., 2012). Other methods of diagnosis, remedies and 
preventions are provided in table 3b. 
 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 82                         
Available online at www.ijabpt.com 



 

Jagtar Singh and Shweta Sinha                                                      Copyrights@2015, ISSN: 0976-4550                  

Table 1: Timeline of outbreaks of viral diseases. 

S.N. Viral 
diseases 

Year/ Period 
(Strain) Places Death 

toll References 

1 Influenza 1918 (H1N1) United States (Spanish flu) ≈675,000 www.flu.gov 
 1957-58 (H2N2)  United States (Asian flu)  ≈70,000 

1968-69 (H3N2) United States (Hong Kong flu)  ≈34,000 
1997 (H5N1) Hong Kong 6 www.niaid.nih.gov 
2004 (H5N1) Thailand and Vietnam 34 
2005 (H5N1) Cambodia 4 

Worldwide 74 
2006 (H5N1) Sub-Saharan Africa. 79 
2007 (H5N1) Indonesia, Cambodia, China, 

Lao People’s Democratic 
Republic, Myanmar, Nigeria, 
Pakistan and Vietnam 

59 

2009-2010 (H1N1) United States 8,870 and 
18,300

www.flu.gov 
 

2014-2015 (H1N1) India 1,587  www.nihfw.org 
2 Hepatitis E 1983 Namibia 7*  Isaacson et al., 2000  

2007-2009 Uganda 160 Teshale et al., 2010 
2012-2013 Sudan 111 CDC, 2013 

Hepatitis D 1988 India (South Kashmir) 7 Khuroo et al., 1988 
Hepatitis B 1997 India (Gujrat) 15*  Singh et al., 1998 
Hepatitis B 
and C 

1998–2008 United States 448*  Thompson et al., 2009 
2009 India (Gujrat) 49 Patel et al., 2012 

Hepatitis A 2013 United States 165*  Collier et al., 2014 
3 Japanese 

encephalitis 
1978-2001 Nepal 5,381 Bista and Shrestha, 

2005 
1995 Australia 110*  Hanna et al., 1995 
2005 India (Gorakhpur, U.P.) 1,344 Parida et al., 2006 

4 Dengue 2014 Malasia 190 www.dengue.info 
5 Ebola 2014 West Africa 6346 www.cdc.gov
6 Chikungunya 2006 India ≈70000*  www.nvbdcp.gov.in 

2013 Caribbean, Central and South 
America 

795,000* www.cdc.gov 

*-cases ; ≈ approximately equal 

Hepatitis Virus 
The word hepatitis comes from the ancient Greek word hepar meaning 'liver', and Latin word itis meaning 
‘inflammation’. There are mainly five types of hepatitis (A,B,C,D,E) caused by different viruses. Hepatitis G is 
also found in the population but very rarely. In 1963, hepatitis B virus was detected by Baruch Blumberg in the 
blood sample by using an antigen (www.cevhap.org). Hepatitis A virus was detected in 1973 by Steven M. 
Feinstone (www.who.int), hepatitis C virus was isolated in 1989, hepatitis E virus in 1990 by Mohammad Sultan 
Khuroo (2011) and hepatitis G virus in 1965. 
 
Virus structure 
HAV is the smallest, unenveloped symmetrical RNA viruses with a diameter of 27-32 nm, composed entirely of 
viral protein and RNA (Hollinger and Ticehurst, 1996). The hepatitis B virus has core antigen viral genome 
(HBcAg) of approximately 3.2 kb in length surrounded by an outer lipoprotein coat containing the HBsAg 
(Ganem and Schneider, 2001; Gitlin, 1997) (Fig 3). The genome of HCV comprises around 10,000 nucleotides 
of sense RNA and lacks a 3′ polyA tail. The HDV genome is a 1679 nucleotides closed circular RNA molecule 
and resembles those of the satellite viroids and virusoids of plants. Hepatitis E virus was found to be 7.5 kb in 
length and that was cloned in 1991 (Zuckerman, 1996).  
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Table 2: Mode of transmission of viral diseases. 

S.N. Viral Diseases Mode of Transmission 
1 Influenza Direct contact with infected individuals, fomites and inhalation of virus-

laden aerosols (Mubareka et al., 2009). 
2 Hepatitis A Contaminated food and water 

Hepatitis B Contaminated blood, needles, sex and from pregnant mothers to their 
offspring. 

Hepatitis C Contaminated blood and needles. 
Hepatitis D Must already have hepatitis B and from pregnant mother to their offspring. 

Infected blood, body fluids, sex, and needles. 
Hepatitis E Contaminated water (www.cdc.gov). 

3 Japanese 
encephalitis 

Infected mosquito (mainly Culex tritaeniorhynchus, C. vishnui and C. 
pseudovishnui) transmits the virus (JEV) to humans and animals during 
biting at night (Hills et al., 2014). 

4 Dengue Infected mosquito (mainly Aedes aegypti and Aedes albopictus) transmits 
the virus (DENV) to humans and animals during biting at daytime (Staples 
and Fischer, 2014). 

5 Ebola The natural reservoir host of ebola viruses has not identified yet, although 
as per scientists, the infection may first transfer to the patient that are in 
contact with an infected animal (fruit bat or primate), which is called a 
spillover event (www.cdc.gov). 

6 Chikungunya Infected mosquito (mainly Aedes aegypti and Aedes albopictus) transmits 
the virus (CHIKV) to humans and animals during biting at daytime (Staples 
and Fischer, 2014). 

 

 
Fig 3: Structure of Hepatitis B virus. 

Globally, around 250 million people are affected by hepatitis C and 300 million people are hepatitis B carrier 
along with 1.4 million cases of hepatitis A every year (www.who.int). Hepatitis A and E are caused by hepatitis 
A Virus (HAV) and HEV (Table 2). Epidemic in Shanghai in 1988 estimated to affected about 3,00,000 people. 
Hepatitis B, C and D spread by HBV, HCV and HDV. In the early 2009, hepatitis B epidemic spread in Modasa, 
Northern Gujarat (Table 1), India in which over 125 people were infected and up to 49 people were died (Patel et 
al., 2012). Furthermore, hepatitis B surface antigen (HBsAg) prevalence ranges from 2- 8% of the population 
that ranked India in the intermediate HBV endemic zone and 50 million people are HBV carriers that place India 
to second position after East Asia in chronic HBV infections (Gupta et al., 2008). HEV is also an important 
cause of large epidemics of acute hepatitis E in the subcontinent of India, Central and Southeast Asia, the Middle 
East, parts of Africa and elsewhere.  
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According to the IDSP of the NCDC, about 1,19,000 cases in 2012 and 2,90,000 cases of acute viral hepatitis in 
2013 were reported in India (NCDC Newsletter, 2014). All types of hepatitis having common symptoms 
including fatigue, flu-like symptoms, dark urine, light-colored stools, fever, and jaundice. The incubation period 
of HAV is about 15-45 days, HBV from 45-160 days, and HCV from about 2 weeks to 6 months 
(www.cdc.gov). The methods of diagnosis, remedies and preventions are provided in table 3a. 
 

Table 3a: Diagnosis, remedies and preventions of hepatitis. 
Viral 

Disease Diagnosis Remedies Precautions 

Hepatitis Serologic tests comprises 
immunoelectron microscopy, 
complement-fixation, immune 
adherence hemagglutination, 
radioimmunoassay and enzyme 
immunoassay (Gelderblom, 1996)

Vaccine available only 
for hepatitis A and B.  

Depends upon the 
type of hepatitis. 

Hepatitis A HAV cultured in hepatocarcinoma 
cell line (Huh7 cells) (Konduru and 
Kaplan, 2006) 

Avaxim (Aventis Pasteur 
India Ltd.) and Havrix 
(Glaxo Smithkline 
Pharmaceuticals Ltd.) 
(www.medindia.net) 

Safe drinking water, 
proper sewage 
disposal, personal 
hygiene practices.  

Hepatitis B HBV cultured in primary human 
hepatocytes that are fused with 
HepG2 cells to establish hybrid 
HepCHLine-4 cell line (Jiang et al., 
2009) 

yeast-derived, 
recombinant DNA 
vaccine, Shanvac-B® for 
hepatitis B (Chakma et 
al., 2011). 

For HBV, HCV and 
HDV prevention, 
sharing of personal 
items (razors or 
toothbrushes), 
needles or other 
drug equipment 
should be avoided. 

Hepatitis C HCV cultured in Huh7 cells (Kato 
et al., 2006) 

NA  

Hepatitis D HDV cultured in hepatocytes from 
chimpanzee liver (Sureau et al., 
1991) 

NA 

Hepatitis E HEV cultured in Alexander 
hepatoma cells PLC/PRF/5 and 
A549 cell line (Okamoto, 2011) 

NA Safe drinking water, 
proper sewage 
disposal, personal 
hygiene practices. 

NA- not available 

 
Japanese Encephalitis Virus 
It is a brain inflammation caused by encephalitis virus (EV) that was first described in Japan from the 1870s 
onwards and first isolated in 1935 in Asian countries (Solomon et al., 2003). JEV is widely distributed in Japan, 
South Korea, China, Taiwan, Vietnam, Philippines, India, Nepal, Sri Lanka (Mackenzie et al., 2005). In 2005, 
Japanese encephalitis outbreaks in Gorakhpur (U.P.) killed around 1,344 people among which children being in 
higher numbers (Table 1) (Parida et al., 2006).  
It is primarily a childhood disease (age≥15), as they are yet to acquire partial immunity against this virus (Table 
2). Other vertebrates like birds and pigs can also get infected by this virus (Hennessy et al., 1996). The central 
nervous system gets severely infected after viral contact and causes death in 10,000 out of 35,000 infected people 
each year. Only about 30% of the people survive after infection but they develop paralysis, brain damage or 
other permanent deformity (Solomon et al., 1998). The methods of diagnosis, remedies and preventions are 
provided in table 3b. 
 
Dengue Virus 
The dengue fever is a very old disease, has re-emerged in the past 20 years with an expanded geographic 
distribution (Gubler, 1998). In 1943, Ren Kimura and Susumu Hotta first isolated the dengue virus from blood 
samples of patients during dengue epidemic in Nagasaki, Japan (www.nature.com). The dengue word originated 
from the Swahili phrase ‘Ka dinga pepo’, that has been supposed to be transferred from Africa to the Caribbean 
in 1827. In Cuba, ‘dinga’ in Spanish called dengue, meaning fastidious or careful (Rigau-Perez, 1998).  
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The Dengue Hemorrhagic Fever (DHF) is the first known epidemic that occurred in Manila, Philippines, in 1953 
to 1954, but within 20 years the disease in epidemic form had spread throughout Southeast Asia and in 1970s, 
dengue was reintroduced to the Pacific Islands (Gubler, 1998). The data provided by NVBDCP 
(www.nhp.gov.in) and by NIV (Cecilia, 2004) shows that dengue has been endemic in 16 states since the 
beginning and during 2010-2012, it spreads to the remaining states. 
The infections are caused by four closely related viruses named DEN-1, DEN-2, DEN-3, and DEN-4 sharing 
same geographical and ecological niche (Murugananthi and Ramyachitra, 2014). The blood of infected 
individual was sucked by mosquito (Table 2) and virus travels from the mosquito's stomach to its salivary glands 
where they multiply. These viruses then enter into another person after its bite. The mosquito remains able to 
transmit dengue for its entire life (Kautner et al., 1997). The disease is more prone to the low-lying and flooded 
region which provides a breeding ground for mosquitoes. The majority of deaths are due to the development of 
DHF and Dengue Shock Syndrome (DSS). People who develop DHF have a 5% chance of death but if they 
develop DSS then the mortality rate can rise as high as 40%. According to WHO, the DHF include fever or 
history of acute fever lasting for 2-7 days, bleeding (haemorrhagic tendencies), thrombocytopaenia (1,00,000 
cells per mm3 or less), evidence of plasma leakage due to increased vascular permeability. The DSS symptoms in 
addition to these four criteria must have evidence of circulatory failure together with rapid and weak pulse, 
hypotension, cold clammy skin and restlessness (www.who.int). The methods of diagnosis, remedies and 
preventions are provided in table 3b. 
 
Ebola Virus 
The ongoing ebola outbreak of West Africa is one of the largest ebola outbreaks in the history. Peter Piot and his 
colleagues from Belgium were the first ones known to identify ebola in 1976 from human blood that had been 
taking a toll on people’s lives in the forests of Zaire (www.nature.com). The origin of word ‘Ebola’ comes from 
the Ebola River in Zaire/Democratic Republic of the Congo. The outbreak began in Guinea in December 2013, 
but was not detected until March 2014 and now it is affecting four countries in West Africa: Guinea (2,412), 
Liberia (4,806), Nigeria (8), and Sierra Leone (3,907). There are total 26,999 case count and about 14,973 people 
has confirmed laboratory tests (www.cdc.gov). The outbreak is caused by the Zaire ebolavirus, also known as the 
Ebola Virus (EBOV) (Table 2). CDC owns a patent on a particular strain of ebola known as ‘EboBun’ having 
patent No. CA2741523A1 in 2010.  
Types of ebola virus 
There are five antigenically distinct ebolaviruses that cause hemorrhagic fever in humans or non-human primates 
namely ebola virus (1976), Sudan virus (1977), Reston virus (1989), Tai Forest virus (1994) and Bundibugyo 
virus (2007). Ebola virus has continuous filamentous structure of 970 nm long having 80nm diameter. The –ve 
RNA strand is about 18-19 kb in size and encodes for seven proteins (viralzone.expasy.org). During a research in 
Canada, the vaccines against this family were prepared on the basis of recombinant vesicular stomatitis virus 
(rVSV) that expresses a single filovirus glycoprotein (GP) in place of the VSV glycoprotein (G) (Geisbert and 
Feldmann, 2011). Moreover, a single injection of blended rVSV-based filovirus vaccine was shown to 
completely protect nonhuman primates. They are also shown to be important in postexposure treatment against 
filovirus infections. Recently, they were used to treat an accidental biosafety level 4 laboratory exposure of 
EBOV in Germany (Gunther et al., 2011). 
Isolation and quarantine can play a major role in protecting the public from exposure to this contagious disease. 
Isolation mainly separates sick people with healthy person while quarantine separates and restricts the movement 
of disease exposed people. In USA, about 20 Quarantine Stations has responsibility to quarantine at all ports of 
entry within its assigned area of jurisdiction (www.cdc.gov). In India, a 26 year old person coming from Liberia 
was quarantined at Airport Health Organization Quarantine Centre, New Delhi. Other methods of diagnosis, 
remedies and preventions are provided in table 3b. 
Decontamination of ebola infected zone 
According to Occupational Safety and Health Administration (OSHA), decontamination of ebola infected 
surface should be done by using EPA List of selected registered antimicrobial products such as Maquat 128-PD, 
Sunburst No-Bac, etc. that meet the CDC criteria (www.epa.gov/oppad001/list-l-ebola-virus.html). Manufacturer 
instructions should be followed for using proper concentration, application method and contact time for each 
disinfectant. If EPA-registered disinfectants are unavailable, a 10% solution of common household bleach in 
water may be an effective alternative. Disposal of waste from surface cleanup of blood borne pathogens 
standard, 29 CFR 1910.1030; CDC guidelines, www.cdc.gov/vhf/ebola/hcp should be followed (www.osha.gov).  
Chikungunya Virus 
Recently, chikungunya fever has been reported in almost 31 countries and territories in the Caribbean, Central 
America, South America and North America on 5th Sept 2014 (Table 1). Approximately 6, 51,344 people were 
found to be suspected and 9,182 have confirmed cases of chikungunya from these areas (www.cdc.gov).  
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The disease was first discovered by Marion Robinson and Lumsden in 1955 after an outbreak in 1952 on 
Makonde Plateau, along the border between Tanzania and Mozambique (Africa) and in Kimakonde language of 
Makonde "chikungunya" means that "which bends up" and the stooped appearance of sufferers with joint pain 
(Singh et al., 2008). Chikungunya virus (CHIKV) expresses itself as an acute and painful syndrome with strong 
fever, asthenia, skin rash, polyarthritis, and lethal cases of encephalitis (Sourisseau et al., 2007) and disease 
ranges from 2-12 days. The diagnosis, remedies and preventions of CHIKV is provided in table 3b. 
 

Table 3b: List of viral diseases and their diagnosis, remedies and preventions. 

S.N. Viral Diseases Diagnosis Remedies Precautions 
1 Influenza Serological tests include 

rapid antigen testing, 
PCR, immuno-
fluorescence assays, and 
rapid molecular assays 
(Kumar and Henrickson, 
2012). Virus culture in 
MDCK cells (Perez-
Ruiz et al., 2007).

The first FDA 
approved vaccine is 
Fluzone® Intradermal 
(Icardi et al., 2012). 

Personal hygiene 
practices. 

2 Japanese 
Encephalitis 

Capture 
radioimmunoassay 
(Burke et al., 1982) 
ELISAs (Bundo and 
Igarashi, 1985; Innis et 
al., 1989). The 
immunoglobulin M 
(MAC ELISA) (Innis, 
1995). 

Live-attenuated 
vaccine from PHK 
cells using the SA14-
14-2 viral strain in 
1988. JE-VC (Ixiaro, 
Intercell) (www.fda. 
gov) in USA, 
JENVAC in India 
(Indian Academy of 
Pediatrics, 2013) 

Use of mosquito 
repellents with N,N-
Diethyl-meta-
toluamide (DEET), 
insecticides, larva-
killing agents 
(www.cdc.gov) 

3 Dengue Hemagglutination-
inhibition, complement 
fixation, neutralization 
test, MAC-ELISA and 
indirect IgG ELISA 
(Gubler and Sather, 
1988; Guzman and 
Kouri, 1996; Vorndam 
and Kuno, 1997), RT-
PCR (Deubel, 1997). 

No specific treatment. 
Medicine such as 
acetaminophen, 
codeine and good oral 
hydration preferred. 
Aqueous extracts of 
Carica papaya leaves 
was found to be 
effective (Ahmad et 
al., 2011). 

Mosquitoes and their 
larvae should be 
avoided 
(www.cdc.gov). 

4 Ebola Antigen-capture ELISA 
testing, IgM ELISA, 
PCR, virus isolation, 
IgM and IgG antibodies 
testing after recovery 
(Zaki et al., 1999; Leroy 
et al., 2000; Towner et 
al., 2004). 

No FDA-approved 
vaccine or medicine. 
However, intravenous 
fluids and balancing 
electrolytes should be 
provided.  

Avoiding contact 
from infected person, 
wild animal meat, use 
personal protective 
equipment (PPE) in 
case of person 
working in hospitals 
(www.cdc.gov). 

5 Chikungunya RT-PCR using nested 
primers (Tamura et al., 
2007), virus culture and 
serological tests using 
IgM and IgG specific 
ELISA (Schuffenecker 
et al., 2006). 

No approved vaccine 
available. However, a 
phase-II vaccine trial 
used a live, attenuated 
virus (Edelman et al., 
2000). 

Mosquitoes and their 
larvae should be 
avoided Also, rest 
and plenty water 
should be taken to 
avoid dehydration 
(www.cdc.gov). 
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CONCLUSIONS 
With the environment undergoing tremendous changes, some RNA viruses are evolving to adapt in the host cell. 
Although the quick diagnostic techniques and the personal hygiene practices have improved immune responses, 
rapid population growth and incursion for both economic and leisure activities into natural habitats, is likely to 
put humans at risk. Viral outbreaks are spreading worldwide, so there is a need of proper surveillance and swift 
culling to avoid the contact from infected persons and animals. There should be proper isolation and quarantine 
facilities along with the disease diagnostic kits in every country. Treating clinicians should be trained and should 
make a concerted effort to collect and publish detailed, repeated, and systematic clinical observations to facilitate 
the research. Clinical observations should be systematically recorded in order to evaluate the treatment efficacy. 
Until controlled efficacy data is not available, it is not logically and ethically possible to explore the use of herbal 
compounds in treatment of patients. The government should have permanent allocations so that any outbreak that 
may last for years could be used to develop proper preparedness and response activities. 

Conflict of Interest: None 

ACKNOWLEDGEMENT: The author is grateful to the colleagues for their influential suggestions. 

 
REFERENCES 

 
A brief history of hepatitis. http://www.cevhap.org/index.php/en/ about-viral-hepatitis/a-brief-history-of-

hepatitis.  
Action taken by Ministry of Health and Family Welfare, seasonal influenza A H1N1  

http://mohfw.gov.in/showfile.php?lid=3080.  
Ahmad, N, Fazal, H, Ayaz, M, Abbasi, B.H, Mohammad, I. and Fazal, L. (2011). Dengue fever treatment 

with Carica papaya leaves extracts. Asian Pacific Journal of Tropical Biomedicine: Vol. 1,4, 330–333.  
ANON. Hepatitis A.  2000.  http://www.who.int/csr/disease/hepatitis/ HepatitisA_ whocdscsredc2000_7.pdf.  
Antiviral drug resistance among influenza viruses, guidance on the use of influenza antiviral agents 

http://www.cdc.gov/flu/professionals/antivirals/antiviral-drug-resistance. htm.  
Bista, M.B. and Shrestha, J.M. (2005). Epidemiological situation of Japanese encephalitis in Nepal. Journal of 

Nepal Medical Association: Vol. 44,158, 51-56. 
Bundo, K. and Igarashi, A. (1985). Antibody-capture ELISA for detection of immunoglobulin M antibodies in 

sera from Japanese encephalitis and dengue hemorrhagic fever patients. The Journal of Virological 
Methods: Vol.11, 15–22. 

Burke, D.S, Nisalak A. and Ussery, M.A. (1982). Antibody capture immunoassay detection of Japanese 
encephalitis virus immunoglobulin M and G antibodies in cerebrospinal fluid. Journal of Clinical 
Microbiology: Vol. 16,6, 1034-1042. 

Cecilia, D. (2004). Dengue re-emerging disease. In: NIV commemorative compendium National Institute of 
Virology, Golden Jubilee Publication. Ed Mishra AC. pp: 278–307. 

Centers for Disease Control and Prevention. Chikungunya in the Americas. http://www.cdc.gov/chikungunya/ 
geo/americas.html.  

Centers for Disease Control. (2013). Investigation of hepatitis E outbreak among refugees - Upper Nile, South 
Sudan, 2012-2013. MMWR Morb Mortal Wkly Rep: Vol. 62, 29, 581-586. 

Chakma, J, Masum, H, Perampaladas, K, Heys, J. and Singer, P.A. (2011). Indian vaccine innovation: The case 
of Shantha Biotechnics, Global Health: Vol. 7, 9.  

Chakrabarti, A.K, Pawar, S.D, Cherian, S.S, Koratkar, S.S, Jadhav, S.M, Palm B, Rautm S, Thitem V, Kodem 
S.S, Kengm S.S, Payyapillym B.J, Mullickm J. and Mishra, A.C. (2009). Characterization of the 
influenza a H5N1 viruses of the 2008-09 outbreaks in India reveals a third introduction and possible 
endemicity.  PLoS One: Vol. 4, 11, e7846.  

Chapter 2. Clinical diagnosis - World Health Organization. http://www.who.int/csr/resources/publications/ 
dengue/012-23.pdf.  

Chikungunya outbreak progresses in Caribbean, Central and South America. http://www.cdc.gov/media/releases/ 
2014/p1106-chikungunya-outbreak.html. 

Clancy, S. (2008). Genetics of the influenza virus. Nature Education: Vol. 1, 1,83. 
Cleaning and decontamination of ebola on surfaces guidance for workers and employers in non-healthcare/non-

laboratory settings. https://www.osha.gov/Publications/OSHA_FS-3756.pdf.  
 
 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 88                         
Available online at www.ijabpt.com 



 

Jagtar Singh and Shweta Sinha                                                      Copyrights@2015, ISSN: 0976-4550                  

Clinical signs and symptoms of influenza. www.cdc.gov/flu/professionals/acip/clinical.htm.  
Collier, M.G, Khudyakov, Y.E, Selvage, D, Adams-Cameron, M, Epson, E, Cronquist, A, Jervis, R.H, Lamba, 

K, Kimura, A.C, Sowadsky, R, Hassan, R, Park, S.Y, Garza, E, Elliott, A.J, Rotstein, D.S, Beal, J, 
Kuntz, T, Lance, S.E, Dreisch, R, Wise, M.E, Nelson, N.P, Suryaprasad, A, Drobeniuc, J, Holmberg, 
S.D, Xu, F. and hepatitis A outbreak investigation team. (2014). Outbreak of hepatitis A in the USA 
associated with frozen pomegranate arils imported from Turkey: An epidemiological case study. The 
Lancet Infectious Diseases: Vol. 14, 10, 976-981.  

Dengue, http://www.dengue.info/.  
Deubel, V. (1997). The contribution of molecular techniques to the diagnosis of dengue infection. In: Gubler, 

D.J, Kuno, G, editors. Dengue and dengue hemorrhagic fever. London, United Kingdom: CAB 
International; pp: 335–366. 

Drug "Hepatitis A Vaccine" price list. http://www.medindia.net/drug-price/hepatitis-a-vaccine.htm.  
Ebola outbreak. http://www.cdc.gov/vhf/ebola/outbreaks/2014-west-africa/  
Ebola virus, http://viralzone.expasy.org/all_by_species/207.html 
Ebola virus disease. http://www.who.int/mediacentre/factsheets/fs103/en/ 
Edelman, R, Tacket, C.O, Wasserman, S.S, Bodison, S.A, Perry, J.G. and Mangiafico J.A. (2000). Phase II 

safety and immunogenicity study of live chikungunya virus vaccine TSI-GSD-218. The American 
Journal of Tropical Medicine and Hygiene: Vol. 62, 6, 681-685. 

Etymology of influenza. http://www.influenzavirusnet.com/history-of-influenza.html.  
Ganem, D. and Schneider, R.J. (2001). Hepadnaviridae: The viruses and their replication. In: Knipe, D.M. et al., 

eds. Fields Virology, 4th ed. Philadelphia, Lippincott Williams & Wilkins, pp: 2923-2969. 
Geisbert, T.W. and Feldmann, H. (2011). Recombinant vesicular stomatitis virus–based vaccines against ebola 

and marburg virus infections. The Journal of Infectious Diseases: Vol. 204, Suppl 3, S1075-1081.  
Gelderblom, H.R. (1996). Structure and classification of viruses. In: Baron S, editor. Medical Microbiology. 4th 

edition. Galveston (TX): University of Texas Medical Branch at Galveston; 1996. Chapter 41. 
http://www.ncbi.nlm.nih.gov/books/ NBK8174/ 

Gitlin, N. (1997). Hepatitis B: Diagnosis, prevention, and treatment. Clinical Chemistry: Vol. 43, 1500-1506. 
Global Alert and Response (GAR). http://www.who.int/csr/ outbreaknetwork/ en/.  
Gubler, D.J. (1988). Sather, G.E. Laboratory diagnosis of dengue and dengue hemorrhagic fever. In: Homma, A, 

Cunha, J. F. editors. Proceedings of the International Symposium on Yellow Fever and Dengue. pp: 
291–322. 

Gubler, D.J. (1998). Dengue and dengue hemorrhagic fever. Clinical Microbiology Reviews: Vol. 11,3, 480-496. 
Gunther, S, Feldmann, H, Geisbert, T.W, Hensley, L.E, Rollin, P.E, Nichol, S.T, Stroher, U, Artsob, H, Peters, 

C.J, Ksiazek, T.G, Becker, S, ter Meulen, J, Olschlager, S, Schmidt-Chanasit, J, Sudeck, H, Burchard, 
G.D. and Schmiedel, S. (2011). Management of an accidental exposure to ebola virus in the biosafety 
level 4 laboratory, Hamburg, Germany. Journal of Infectious Diseases: Vol. 204, Suppl 3, S785-790. 

Gupta, S, Gupta, R, Joshi, Y.K. and Singh, S. (2008). Role of horizontal transmission in hepatitis B virus spread 
among household contacts in North India. Intervirology: Vol. 51, 1, 7-13. 

Guzman, M.G. and Kouri, G. (1996). Advances in dengue diagnosis. Clinical and diagnostic laboratory 
Immunology: Vol. 3, 6, 621-627. 

Hanna, J.N, Ritchie SA, Phillips DA, Shield J, Bailey MC, Mackenzie JS, Poidinger M, McCall BJ, Mills PJ. An 
outbreak of Japanese encephalitis in the Torres Strait, Australia, 1995. Med J Aust. 1996;165(5):256-60. 

 Hennessy, S, Liu, Z, Tsai, T.F, Strom, B.L, Wan, C.M, Liu, H.L, Wu, T.X, Yu, H.J, Liu, Q.M, Karabatsos, N, 
Bilker, W.B. and Halstead, S.B. (1996). Effectiveness of live-attenuated Japanese encephalitis vaccine 
(SA14-14-2): A case-control study. Lancet: Vol. 347, 9015, 1583-6. 

Hepatitis. http://www.who.int/mediacentre/factsheets/fs328/en/.  
Hills, S.L, Weber, I.B. and Fischer, M. Japanese Encephalitis. http://wwwnc.cdc.gov/ travel/yellowbook/2014/ 

chapter-3-infectious-diseases-related-to-travel/japanese-encephalitis.  
Hollinger, F.B. and Ticehurst, J.R. (1996). Hepatitis A virus. In: Fields BN, Knipe DM, and Howley PM, eds. 

Fields Virology, 3rd ed. Philadelphia, Lippincott - Raven, pp: 735-782.  
How the flu virus can change: Drift and shift. http://www.cdc.gov/flu/about/ viruses/change.htm.  
Icardi, G, Orsi, A, Ceravolo, A. and Ansaldi, F. (2012). Current evidence on intradermal influenza vaccines 

administered by SoluviaTM licensed micro injection system. Human Vaccines and Immunotherapeutics: 
Vol. 81, 67-75. 

Indian Academy of Pediatrics, Advisory Committee on Vaccines and Immunization Practices 
(acvip), Vashishtha, V.M, Kalra, A, Bose, A, Choudhury, P, Yewale, V.N, Bansal, C.P. and Gupta, S.G. 
(2013). Indian Academy of Pediatrics (IAP) recommended immunization schedule for children aged 0 
through 18 years, India, 2013 and updates on immunization. Journal of the Indian Academy of 
Pediatrics: Vol. 50,12, 1095-1108. 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 89                         
Available online at www.ijabpt.com 



 

Jagtar Singh and Shweta Sinha                                                      Copyrights@2015, ISSN: 0976-4550                  

Influenza. http://www.who.int/topics/influenza/en/.  
Innis, B.L, Nisalak, A, Nimmannitya, S, Kusalerdchariya, S, Chongswasdi, V, Suntayakorn, S, Puttisri, P. and 

Hoke, C.H. (1989). An enzyme-linked immunosorbent assay to characterize dengue infections where 
dengue and Japanese encephalitis co-circulate. The American Journal of Tropical Medicine and 
Hygiene: Vol. 40, 418–427.  

Innis, B.L. (1995). Japanese encephalitis. In: Porterfield J S, editor. Exotic Viral Infections. London, United 
Kingdom: Chapman & Hall; pp: 147–174. 

Intercell Biomedical. Ixiaro: Package insert and patient information. Livingston, United Kingdom: Intercell 
Biomedical; 2013. http://www.fda.gov/downloads/biologicsbloodvaccines/ vaccines/approvedproducts/ 
ucm142569.pdf.  

Isaacson, M., Frean, J, He, J, Seriwatana, J. and Innis, B.L. (2000). An outbreak of hepatitis E in Northern 
Namibia, 1983. American Journal of Tropical Medicine and Hygiene: Vol. 62, 5, 619-625. 

Jiang, Y, Wang, A.H, Shao, L.H, Wang, G, Yao, Y.Y, Sai, L.T, Chen, F.Z, Zheng, F, Li, Y. and Ma, L.X. 
(2009). A new cell culture system for infection with hepatitis B virus that fuses HepG2 cells with 
primary human hepatocytes. Journal of International Medical Research: Vol. 37,3, 650-661. 

Julia Paoli, http://www.nature.com/scitable/blog/viruses101/the_scientist_who_ discovered _ebola.  
Kato, T, Date, T, Murayama, A, Morikawa, K, Akazawa, D. and Wakita, T. (2006). Cell culture and infection 

system for hepatitis C virus. Nature Protocols: Vol.1,5, 2334-2339. 
Kautner, I, Robinson, M.J. and Kuhnle, U. (1997). Dengue virus infection: Epidemiology, pathogenesis, clinical 

presentation, diagnosis, and prevention. Journal of Paediatrics: Vol. 131,4, 516-524. 
Keshavamurthy, H. R. http://pib.nic.in/newsite/mbErel.aspx?relid=115493. 
Khanna, M, Sharma, S, Kumar, B. and Rajput R. (2014). Protective immunity based on the conserved 

hemagglutinin stalk domain and its prospects for universal influenza vaccine development. BioMed 
Research International: Vol. 2014, 546274, 7.  

Khuroo, M.S, Zargar, S.A, Mahajan, R, Javid, G. and Lal R. (1988). An epidemic of hepatitis D in the foothills 
of the Himalayas in South Kashmir. Journal of Hepatology: Vol.7, 2, 151-156. 

Khuroo, M.S. (2011). Discovery of hepatitis E: The epidemic non-A, non-B hepatitis 30 years down the memory 
 lane.  Virus Research: Vol. 161, 1,3-14. 

Konduru, K. and Kaplan, G.G. (2006). Stable growth of wild-type hepatitis A virus in cell culture. Journal of 
Virology: Vol. 80,3, 1352-1360. 

Kumar, S. and Henrickson, K.J. (2012). Update on influenza diagnostics: Lessons from the novel H1N1 
influenza A pandemic. Clinical Microbiology Reviews: Vol. 25 ,2,  344-361. 

Lakey, D.L, Treanor, J.J, Betts, R.F, Smith, G.E, Thompson, J, Sannella, E, Reed, G, Wilkinson, B.E. and 
Wright, P.F. (1996). Recombinant baculovirus influenza A hemagglutinin vaccines are well tolerated 
and immunogenic in healthy adults. Journal of Infectious Diseases: Vol. 174, 838-841. 

Leroy, E.M, Baize, S, Lu, C.Y, McCormick, J.B, Georges, A.J, Georges-Courbot, M.C, Lansoud-Soukate, J. and 
Fisher-Hoch, S.P. (2000). Diagnosis of ebola haemorrhagic fever by RT-PCR in an epidemic setting. 
Journal of Medical Virology: Vol. 60,4, 463-467. 

Lin, R. and Liu, Q. (2013). Diagnosis and treatment of viral diseases in recipients of allogeneic hematopoietic 
stem cell transplantation. Journal of Hematology & Oncology: Vol, 6, 94. 

Lupiani, B. and Reddy, S.M. (2009). The history of avian influenza. Comparative Immunology, Microbiology 
and Infectious Diseases: Vol. 32, 4, 311-23.  

Mackenzie, J.S, Gubler, D.J. and Petersen, L.R. Emerging flaviviruses: The spread and resurgence of Japanese 
encephalitis, West Nile and dengue viruses. Nature Medicine: Vol.10, (Suppl 12), S98–109.  

Ministry of health and family welfare (MOHFW), India. Information on swine flu. http:// www. mohfw.nic. in/ 
swineflu.htm.  

Mubareka, S, Lowen, A.C, Steel, J, Coates, A.L, Garcia-Sastre, A. and Palese, P. (2009). Transmission of 
influenza virus via aerosols and fomites in the guinea pig model. Journal of Infectious Diseases: Vol. 
199, 6, 858-865.  

Murugananthi, C. and Ramyachitra, D. (2014). Dengue fever: An analysis. Computer science. Vol. 4,1, ISSN - 
2249-555X. 

National Vector Borne Diseases Control Programme, dengue/ dengue haemorrhagic fever. 2013. http://www. 
nhp.gov.in/nvbdcp.  

National Vector Borne Diseases Control Programme, chikungunya fever situation in the country during 2006. 
http://www.nvbdcp.gov.in/Chikun-cases.html.  

Nature Publishing Group. http://www.nature.com/scitable/topicpage/ dengue-viruses-22400925.  
NCDC Newsletter. (2014). Quarterly newsletter from the National Centre for Disease Control (NCDC). Vol. 3, 

1. 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 90                         
Available online at www.ijabpt.com 



 

Jagtar Singh and Shweta Sinha                                                      Copyrights@2015, ISSN: 0976-4550                  

Nichol, S.T, Arikawa ,J. and Kawaoka, Y. (2000).  Emerging viral diseases. Proceedings of the National 
Academy of Sciences: Vol. 97, 23, 12411-12412.  

OIE WAHID. 2011. Office international des epizooties–World Animal Health Information Database (WAHID) 
Interface. http://www.oie.int/wahis/public.php? page=home.  

Okamoto, H. (2011). Efficient cell culture systems for hepatitis E virus strains in faeces and circulating blood. 
Reviews in Medical Virology: Vol. 21,1, 18-31.  

Pandemic Flu History. http://www.flu.gov/pandemic/history/.  
Pandit, P.S, Bunn, D.A, Pande, S.A. and Alya, S.S. (2013). Modeling highly pathogenic avian influenza 

transmission in wild birds and poultry in West Bengal, India.  Scientific Reports: Vol. 3, 2175. 
Parida, M, Dash, P.K, Tripathi, N.K, Ambuj, Sannarangaiah, S, Saxena, P, Agarwal, S, Sahni, A.K, Singh, S.P, 

Rathi, A.K, Bhargava, R, Abhyankar, A, Verma, S.K, Rao, P.V. and Sekhar, K. (2006). Japanese 
encephalitis outbreak, India, 2005. Emerging Infectious Diseases: Vol. 12, 9, 1427–1430.  

Patel, D.A, Gupta, P.A, Kinariwala, D.M, Shah, H.S, Trivedi, G.R. and Vegad, M.M. (2012). An investigation of 
an outbreak of viral hepatitis B in Modasa town, Gujarat, India. Journal of Global Infectious Diseases: 
Vol. 4,1, 55-9.  

Pawar, S.D, Kale, S.D, Rawankar, A.S, Koratkar, S.S, Raut, C.G, Pande, S.A, Mullick, J. and Mishra, A.C. 
(2012). Avian influenza surveillance reveals presence of low pathogenic avian influenza viruses in 
poultry during 2009-2011 in the West Bengal State, India. Journal of Virology: Vol. 9,151.  

Perez-Ruiz, M, Yeste, R, Ruiz-Perez, MJ, Ruiz-Bravo, A, de la Rosa-Fraile, M. and Navarro-Mari, J.M. (2007). 
Testing of diagnostic methods for detection of influenza virus for optimal performance in the context of 
an influenza surveillance network. Journal of Clinical Microbiology: Vol. 45,9, 3109–3110.  

Powers, D.C, McElhaney, J.E, Florendo, O.A. Jr, Manning, M.C, Upshaw, C.M, Bentley, D.W. and Wilkinson, 
B.E. (1997). Humoral and cellular immune responses following vaccination with purified recombinant 
hemagglutinin from influenza A (H3N2) virus. Journal of Infectious Diseases: Vol. 175, 342–351. 

Quarantine Stations, http://www.cdc.gov/quarantine/quarantinestations.html.  
Rigau-Perez, J.G. (1998). The early use of break-bone fever (Quebranta huesos, 1771) and dengue (1801) in 

Spanish. The American Journal of Tropical Medicine and Hygiene: Vol. 59,2, 272-274. 
Sahin, D.G, Gunduz, E, Kasifoglu, N, Akay, O.M, Us, T. and Gulbas, Z. (2013). Cytomegalovirus DNAemia 

detected with real-time polymerase chain reaction in hematopoietic stem cell transplant patients. 
Advances in Therapy: Vol. 6, 8,784–791.  

Schmeisser, F, Adamo, J.E, Blumberg, B, Friedman, R, Muller, J, Soto, J. and Weir, J.P. (2012). Production and 
characterization of mammalian virus-like particles from modified vaccinia virus Ankara vectors 
expressing influenza H5N1 hemagglutinin and neuraminidase. Vaccine: Vol. 30, 23,3413-3422.  

Scholthof,  K-B.G. (2001). 1898 - The beginning of virology...time marches on. The Plant Health Instructor.  
Scholthof, K-B.G. (2000). Tobacco mosaic virus. The Plant Health Instructor. 
Schuffenecker, I, Iteman, I, Michault, A, Murri, S, Frangeul, L, Vaney, M.C, Lavenir, R, Pardigon, N, Reynes, 

J.M, Pettinelli, F, Biscornet, L, Diancourt, L, Michel, S, Duquerroy, S, Guigon, G, Frenkiel, M.P, 
Brehin, A.C, Cubito, N, Despres, P, Kunst, F, Rey, F.A, Zeller, H. and Brisse, S. (2006). Genome 
microevolution of chikungunya viruses causing the Indian Ocean outbreak. PLoS Medicine: Vol. 3, 
e263. 

Schultz, M.G. and Morens, D.M. (2009). Charles-Jules-Henri Nicolle. Emerging Infectious Diseases: Vol.15,9, 
1519–1522.  

Singh, J, Bhatia, R, Gandhi, J.C, Kaswekar, A.P, Khare, S, Patel, S.B, Oza, V.B, Jain, D,C. and Sokhey, J. 
(1998). Outbreak of viral hepatitis B in a rural community in India linked to inadequately sterilized 
needles and syringes. Bulletin of the World Health Organization: Vol.76,1, 93-98. 

Singh, S.S, Manimunda, S.P, Sugunan, A.P. and Sahina Vijayachari, P. (2008). Four cases of acute flaccid 
paralysis associated with chikungunya virus infection. Epidemiology and Infection: Vol. 136, 9, 1277–
1280.  

Solomon, T, Kneen, R, Dung, N.M, Khanh, V.C, Thuy, T.T, Ha, D.Q, Day, N.P, Nisalak, A, Vaughn, D.W. and 
White, N.J. (1998). Poliomyelitis-like illness due to Japanese encephalitis virus. Lancet: Vol. 351,9109, 
1094-1097. 

Solomon, T, Ni, H, Beasley, D.W, Ekkelenkamp, M, Cardosa, M.J. and Barrett, A.D. (2003). Origin and 
evolution of Japanese Encephalitis virus in Southeast Asia. Journal of Virology: Vol. 77,5, 3091–3098.  

Sourisseau, M, Schilte, C, Casartelli, N, Trouillet, C, Guivel-Benhassine, F, Rudnicka, D, Sol-Foulon, N, Le 
Roux, K, Prevost, MC, Fsihi, H, Frenkiel, MP, Blanchet, F, Afonso, PV, Ceccaldi, PE, Ozden, S, 
Gessain, A, Schuffenecker, I, Verhasselt, B, Zamborlini, A, Saïb, A, Rey, F.A, Arenzana-Seisdedos, F, 
Despres, P, Michault, A, Albert, ML. and Schwartz, O. (2007). Characterization of re-emerging 
chikungunya virus. PLoS Pathogens: Vol. 3,6, e89. 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 91                         
Available online at www.ijabpt.com 



 

Jagtar Singh and Shweta Sinha                                                      Copyrights@2015, ISSN: 0976-4550                  

Staples, J.E. and Fischer M. (2014). Chikungunya virus in the Americas — What a vector borne pathogen can 
do? The New England Journal of Medicine: Vol. 371,10, 887-889.  

Sureau, C, Jacob, J.R, Eichberg, J.W. and Lanford, R.E. (1991). Tissue culture system for infection with human 
hepatitis delta virus. Journal of Virology: Vol. 65,7, 3443-3450. 

Swine flu strain India rejects US study, says no mutation in swine flu strain 
http://www.nihfw.org/Upload/News/NIHFW_News_3_13_2015_2_42_38_PM.pdf. 

Tamura, K, Dudley, J, Nei, M. and Kumar, S. (2007). MEGA4: Molecular Evolutionary Genetics (MEGA) 
software, version 4.0. Molecular Biology and Evolution: Vol. 24, 1596-1599. 

Teshale, E.H, Howard, C.M, Grytdal, S.P, Handzel, T.R, Barry, V, Kamili, S, Drobeniuc, J, Okware, S, 
Downing, R, Tappero, J.W, Bakamutumaho, B, Teo, C.G, Ward, J.W, Holmberg, S.D. and Hu, D.J. 
(2010). Hepatitis E epidemic, Uganda. Emerging Infectious Disease: Vol. 16,1, 123–129.  

The ABCs of Hepatitis (2012). http://www.cdc.gov/hepatitis/Resources/ Professionals/ PDFs/ABCTable.pdf.  
Thompson, N.D, Perz, J.F, Moorman, A.C. and Holmberg, S.D. (2009). Nonhospital health care–associated 

hepatitis B and C virus transmission: United States, 1998–2008. Annals of Internal Medicine: Vol. 
150,1, 33-39.  

Timeline of human flu pandemics. http://www.niaid.nih.gov/topics/flu/research/pandemic/pages/ 
timelinehumanpandemics.aspx.  

Towner, J.S, Rollin, P.E, Bausch, D.G, Sanchez, A, Crary, S.M, Vincent, M, Lee, W.F, Spiropoulou, C.F, 
Ksiazek, T.G, Lukwiya, M, Kaducu, F, Downing, R. and Nichol, S.T. (2004). Rapid diagnosis of ebola 
hemorrhagic fever by reverse transcription-PCR in an outbreak setting and assessment of patient viral 
load as a predictor of outcome. Journal of Virology: Vol. 78,8, 4330-4341. 

Transmission. http://www.cdc.gov/vhf/ebola/transmission/  
Travel & dengue outbreaks, how to reduce your risk, while visiting areas with dengue? 

http://www.cdc.gov/dengue/travelOutbreaks/index.html.  
Vorndam, V. and Kuno, G. (1997). Laboratory diagnosis of dengue virus infections. In: Gubler, D.J, Kuno, G, 

editors. Dengue and dengue hemorrhagic fever—1997. London, United Kingdom: CAB International; 
pp: 313–334. 

Zaki, S.R, Shieh, W.J, Greer, P.W, Goldsmith, C.S, Ferebee, T, Katshitshi, J, Tshioko, F.K, Bwaka, M.A, 
Swanepoel, R, Calain, P, Khan, A.S, Lloyd, E, Rollin, P.E, Ksiazek, T.G.and Peters, C.J. (1999). A 
novel immunohistochemical assay for the detection of ebola virus in skin: implications for diagnosis, 
spread, and surveillance of ebola hemorrhagic fever. Commission de Lutte contre les Epidemies a 
Kikwit. The Journal of Infectious Diseases: Vol. 179, Suppl 1, S36-47. 

Zuckerman, A.J. (1996). Medical Microbiology. 4th edition. Galveston (TX): University of Texas Medical 
Branch at Galveston. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 92                         
Available online at www.ijabpt.com 



 
 

 


