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Abstract 

There are many types of viruses that cause a wide variety of viral diseases. Viruses evolve rapidly and hence the human 

virome changes constantly. The human virome is a part of our bodies and will not always cause harm. Many latent and 

asymptomatic viruses are present in the human body all the time. Viruses infect all life forms; Long long ago, only two 

polyomaviruses were known to infect humans. Now scientists identified several human polyomavirus serotypes, that are 

responsible in causing neurological or renal damage in immunosuppressed and AIDS patients to skin cancers. Most of 

these polyomaviruses infect a majority of people during childhood and are then silently carried until a weakened immune 

system and cause serious complications. 
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Introduction 

     The goal of medical virology is consist isolating and / 
or characterizing one or several viruses responsible for 
some human pathologies by various direct or indirect 
techniques [1]. As per World health organization (WHO) 
and centre for Disease control and prevention (CDC) 
reports global diseases burden is raising and virus 

infection. 0n with associated diseases is major factor in 
raising global diseases burden [2]. Viruses are highly 
contagious intracellular pathogens present ubiquitously 
in nature. Since the ancient time infectious disease are 
leading cause of large scale human casualties and among 
all the infectious diseases virus based infections are much 
higher nearly 50% of all global infections [3]. The newly 
emerged and re-emerged virus infections are prevailing 
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and a serious negative impact of human health. Further, 
co-infections become another issues with the emerging 
infectious viral diseases reported as major challenge in 
prevention and cure [3]. The new variants and serotype 
are continuously affecting a large number of human 
populations and lack of diagnostic devices and protocol 
further enhanced global diseases burden [4]. Only a 
fraction of viruses present in nature have been profiled 
and catalogued till now and the newly emerged and re-
emerged viral infections have enhanced the problem of 
global disease burden. 
 
     For most virus the molecular basis for the specificity is 
that a particular surface molecule known as the viral 
receptor must be found on the host cell surface for the 
virus to attach [5]. Also, metabolic and host cell immune 
response different cell types based on differential gene 
expression are likely a factor in which cells a virus may 
target for replication. The permissive cell must make the 
substances that the virus needs or the virus will not able 
to replicate there [6]. The viruses routinely infect animal, 
plant and microbes and cause large number diseases. The 
selection of expressing on surface of viral capsid. In 
general, viral capsid contains a large number glycoprotein 
find suitable host based pathogen infraction [7]. For an 
example in case of human deficiency virus (HIV) the 
surface protein on viral capsid called as glycoprotein 
(GP41.gp120 and gp160) first scan for CCR5 and CXCR 5 
receptor present on immune cells [7,8]. Similarly, other 
viruses also recognize their host based on molecular 
interactions. A confirmation of host only allows other 
steps of infections including injection of genetic material, 
replication of genetic material, assembly of new viral 
capsid surface are key factor in determining its host and 
also useful in clinical virology and diagnostic distant host 
as well. In case of multiple hosts, primary host act as 
carrier or reservoir and secondary host is mainly 
associated with diseases [9]. 
 
     The host-pathogen interaction is defined as how 
microbes or viruses sustain themselves within host 
organisms on a molecular, cellular, organism" or 
population level [10]. In the process of host pathogen 
interactions several molecules from host and pathogen 
involve to complete infection and subsequently onset of 
diseases. Here, pathogens undergo for host pathogen 
interactions for many reasons; first to take control over 
host cellular machinery for their own use [11]. Here, the 
molecular interactions allow a virus to encode specific 
proteins for cellular control which is only possible after 
complete understanding of host Cell physiology and 
which is possible only after host pathogen interactions. 

Secondly the host pathogen interactions are also 
important for virus to escape from host immune response 
by modulating its genome and proteins [12]. Several 
viruses such as human immune deficiency viruses 
[acquired immune deficiency syndrome] flu viruses; 
H1N1, H5N1, [flu] varicella zoster [chickenpox] and 
HERPERVIRIDIAE [HERPES SIMPLEX VIRUSES] can hide 
from the immune system in neurons and non neuronal 
cells where they may persist for many years ,before 
emerging In pathogenic form when the host has a lower 
resistance [13]. As a result, pathogens find an ideal 
environment for its growth and replication. The role of 
the host is also important in the process of host pathogen 
interactions and equally responsible for infection and 
diseases [14]. The host pathogen interactions are mutual 
cross talk between a host and a invader pathogen and 
driven by a series of molecules [15]. On the contrary, host 
try to read molecular signature of invading pathogen and 
activate its immune system for complete removal of 
pathogen [16]. 
 
     Viral pathogenesis is the study of how biological 
viruses cause diseases in their target hosts, usually 
carried out at the cellular or molecular level [17]. The 
factors that determine the viral transmission, 
multiplication, and development of disease in the host 
involve complex and dynamic interactions between the 
virus and the susceptible host [18]. Viruses cause disease 
when they breach the host’s primary physical and natural 
protective barriers; evade local, tissue, and immune 
defense; spread in the body and destroy cells either 
directly or via bystander immune and inflammatory 
responses [19]. Viral infection was long thought to 
produce any acute clinical disease but other host 
responses are being increasingly recognized [20]. 
 
     The virus infected cells can respond to virus infection 
in 3different ways including no apparent change, 
cytopathic effects (CPE) and death and loss of growth 
control (transformation) [21]. 
 
     Although viral pathogens are not similar to bacterial 
pathogens in terms of structure, some of the properties 
that contribute to their virulence are similar. Viruses use 
adhesions to facilitate adhesion to host cells ,and certain 
envelope viruses rely on antigenic variation to avoid the 
host immune defences [22]. The interaction of viral 
adhesions with specific cell receptors defines the tropism 
(preferential targeting) of viruses for specific cells, 
tissues, organs in the body [23]. Another viral adhesion is 
the glycoprotein gp20, found on HIV. For HIV to infect 
cells of the immune system, it must interact with two 
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receptors on the surface of cells. The first interaction 
involves binding between gp120 and the CD4 cellular 
marker that is found on some essential immune system 
cells [24].  
 
     The adenoviruses are DNA viruses and largely 
associated with diseases of respiratory tract. These 
viruses are comparative less pathogenic with 
retroviruses..However, newly emerged serotypes can also 
cause several other diseases apart from respiratory tract 
infection [25,26]. Adenoviruses are a group of viruses that 
can infect the membranes (tissue linings) of the 
respiratory tract, eyes, intestines, urinary tract, and 
nervous system [27,28]. They account for about 
10percent of fever-related illnesses and acute respiratory 
infections in kids and are a frequent cause of diarrhoea. 
Upon infection with adenovirus, one of three different 
interactions with the cells may occur [29]. THE first is 
lytic infection, and the second is latent infection, the exact 
mechanism of which is unknown, which frequently 
involves asymptomatic infection of lymphoid tissue [30]. 
Thereafter, adenovirus produces potent E1A proteins that 
immortalize primary rodent cells by altering cellular 
transcription, ultimately leading to deregulation of 
apoptosis and malignant transformation [31]. 
 
     Conjunctivitis caused by adenovirus infection is a more 
serious manifestation of the virus. The serotypes that 
cause conjunctivitis infections can be transmitted in 
swimming pools with insufficient chlorination or from eye 
equipment that has not been properly sterilized [32]. 
 
     Occasionally adenovirus can cause patients to have 
painful and bloody urine. The differential diagnosis 
includes bacterial cystitis, stones, and tumors. Hematuria 
(urine containing blood) can be distinguished from more 
serious infections by imaging tests; adenovirus infection 
usually does not cause the Patient to have renal or 
bladder abnormalities when they are imagined with X-
rays [33]. 
 
     Gastrointestinal symptoms, including abdominal pain 
and diarrhoea have been reported and are caused by 
serotypes 40 and 41. In children, respiratory symptoms 
are also commonly found with gastrointestinal infections. 
adenovirus is also associated with intussusceptions in 
younger children [34]. 
 
     Notable human diseases caused by RNA viruses include 
Ebola hemorrhagic fever, SARS, the common cold, 
influenza, hepatitis C, West Nile fever, polio and measles 
[35]. RNA viruses are any group of viruses whose nucleic 

acid core is composed of RNA; this includes the 
picornaviruses, retroviruses, and paramyxovirsues. An 
RNA virus is a virus that either uses RNA intermediate 
during replication. For example Hepatitis B virus is 
classified as an RNA virus, even though its genome is 
double stranded DNA, because the genome is transcribed 
into RNA during replication [36]. 
 

Major Advances and Discoveries 

The major diagnostic tests are employed in 
detection of viruses in the laboratory 

1. Electron Microscopy is used for observing morphology 
of the specimen, 

2. Observing inclusion bodies under light microscope, 
3. Immunofluorescence, ELISA techniques can be used 

for Antigen detection, 
4. For the direct detection of viral genomes, Molecular 

techniques, 
5. Observing CPE (Cytopathic Effects) inclusion bodies, 
6. Cell Cultures,  
7. Animal experiments, 
8. Serological tests for detection of rising titres of 

Antibody, 
9. Neutralization tests, 
10. Immuno fluorescence techniques (IF), 
11. Complement fixation tests, 
12. Immuno fluorescence techniques, 
13. Complement fixation tests (CFT), 
14. Haemagglutination tests, 
15. ELISA, 
16. Radioimmuno assay PCR is the gold standard 

approach to evaluate viral replication. Some 
less‐costly molecular assays are being developed, 
including a new semi‐quantitative real‐time PCR 
approach able to discriminate samples can be used. 

 
 

History and Mechanism 

     Louis Pasteur and Edward Jenner developed the first 
vaccines to protect against viral infections, without 
knowing viruses helped to observe the virus particles, 
especially bacteriophages. Smallpox and measles viruses 
are among the oldest that infect humans. Louis Pasteur 
and Edward Jenner were the first to develop vaccines to 
protect against viral infections. Other epidemics of viral 
diseases such as mumps, rubella and polio, also first 
occurred at this time. Herpes viruses first infected the 
ancestors of modern. Discovery of several important 
human viruses including Varicella zoster virus, the 
paramyxoviruses, which include measles virus, and 
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respiratory syntactical virus and the rhinoviruses that 
cause the common cold. There were epidemics of 
poliomyelitis that were only controlled following the 
development of a vaccine in the 1950s. HIV is one of the 
most pathogenic new viruses to have emerged in 
centuries. These discoveries have continued in the 21st 
century as new viral diseases such as SARS virus. 
 

Significant Gap in Research 

     Notwithstanding the tools able to successfully prevent, 
suppress, and cure viral diseases, the most efficient way 
requires considerable research. Vaccine coverage should 
be increased to all regions of the world, while the reasons 
for reluctance to vaccinate could provide insights on 
accomplishing this goal. Cheaper and easier technology to 
test for viral diseases should be developed and used in 
campaigns to increase infection awareness in key 
populations. Treatment must be accessible to infected 
individuals to prevent disease progression. Finally, it is 
likely that a combination of these tools is required for 
elimination of viral diseases. 
 

Current Debate 

     Within a decade, smallpox, which was responsible for 
more deaths would also disappear as a threat. And yet 
infectious diseases, which can cross the globe long before 
symptoms arise, remain a constant presence. H.I.V. has 
killed tens of millions of people. Ebola, while far less likely 
to cause a pandemic, has killed more than seven thousand 
people and has caused economic damage in Africa. SARS 
also produced potential threats. Influenza, perhaps the 
deadliest virus, particularly could kill tens or even 
hundreds of millions. The H1N1 epidemic in 2009 
infected several million people of the world. 
 
     Developing easy to use and affordable screening tools 
would allow a considerable scale‐up in testing. 
Transportable in size and straightforward in use, 
point‐of‐care (POC) systems could widen testing 
availability and specificity have been validated. 
 

Ideas Where the Research Go Next 

     The recent epidemics caused by Zika virus and Middle 
East respiratory syndrome coronavirus (MERS-CoV) 
clearly illustrate the ability of emerging viruses to pose 
huge public health problems within a short time. Much 
more research effort is needed to understand the 
evolution and pathogenesis of these emerging viruses, as 
well as the development of diagnostics and therapeutics 
to combat existing and future epidemics [37-40]. 
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