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Introduction 

Human Rhinoviruses (HRV) are the main cause of the common 

cold, which is one of the most common infectious disorders in people. 

Though HRV infections of the upper respiratory tract are typically 

mild, there is growing evidence that HRV sets the scene for more 

deadly pathogens, causes asthmatic exacerbations, severe lower 

respiratory tract disorders, and even autoimmune. The pathogenic 

processes of HRV infections that result in these consequences are still 

unknown. Pathogens frequently influence our immune system in order 

to evade an effective immune response. HRV has a high degree of 

species specificity, which is one of its main characteristics. Thus, 

examining HRV's potential immune evasion mechanisms will aid in a 

better knowledge of the etiology of the common cold and may also aid 

in a better understanding of the human immune system. In this review, 

we will examine what is known about putative immune escape 

pathways employed by HRV, as well as how such disturbances may 

lead to immunological competence that is repressed and deregulated in 

humans. 

 

Rhinoviruses 

HRV belongs to the Picornaviridae family of viruses. There are 102 

serotypes of HRV that have been found so far, and they are split into 

two groups based on how they use receptors. More than 90% of HRVs 

belong to the major group family and bind to human Inter Cellular 

Adhesion Molecule-1 (ICAM-1), whereas the minor group HRVs 

attach to low density lipoprotein and associated proteins. HRV are 

non-enveloped viruses having an icosahedral capsid that contains a 

single stranded positive sense RNA genome that is transcribed after 

cell entry. The P1 section of the viral polyprotein contains the capsid 

proteins VP1, VP2, VP3, and VP4, while the P2 and P3 areas contain 

proteins 2APro, 2B, 2C, 3A, 3B(VPg), 3CPro, and 3DPol. Viral 

proteases split the poly protein into individual viral proteins, with the 

cleavage end products, as well as some of the precursors, having 

distinct roles. Importantly, no such anti-immunological actions have 

been described for any of these proteins. An HRV infection usually 

begins with a hand-inoculation of the virus into the nose or eyes, from 

which the virus enters the nose via the lacrimal duct. Viruses connect 

to epithelial cells in the adenoid region of the nose via unique cellular 

receptors. When main group viruses attach to receptors, the capsid 

undergoes conformational changes, allowing for coating within 

endosomes and the release of viral RNA, which is aided by a low pH. 

While the cleavage of the CAP-binding complex by viral protease 2a 

stops host cell protein synthesis, viral RNA can still be translated via 

an internal ribosome entry site. 

Cell lysis of epithelial cells releases assembled mature visions from 

the cell after 8 hours-10 hours. HRV mainly infects ciliated epithelial 

cells in the upper respiratory tract, but there is growing evidence that it 

can also reproduce in the lower respiratory tract. Histological 

investigations of HRV-infected nasal epithelium revealed no evident 

alterations in the nasal epithelium's shape or integrity. HRV is 

observed to replicate in a tiny percentage of mucosal cells (about 

10%) and has little, if any, cytopathic consequences. In vivo and in 

vitro, HRV infection of primary epithelial cells and epithelial cell lines 

results in the production of inflammatory mediators. IL-1, TNF, IL-8, 

IL-6, and IL-11 are pro-inflammatory cytokines as are the vasoactive 

peptides bradykinin and lysyl bradykinin. Furthermore chemokine’s 

such Rantes, MCP-1 and IP-10 as well as the antigenic factor VEGF 

and have been discovered in the nasal secretions of cold patients. As a 

result, it's now thought that typical cold symptoms are caused by the 

host's inflammatory cytokine illness in response to the virus, rather 

than the virus itself. 

Inflammatory leukocytes, granulocytes, Dendritic Cells (DC), and 

monocytes are attracted to the site of HRV infection by these 

mediators. During the common cold, neutrophil infiltration into the 

sub mucosa and epithelium was seen, which could be induced by IL-8, 

a potent chemo attractant and mediator for neutrophil invasion. Tehran 

et al. discovered a link between the quantities of neutrophils and 

myeloperoxidase in nasal aspirates and the severity of upper 

respiratory symptoms. The presence of more neutrophils has been 

linked to asthmatic exacerbations. During virally caused asthma 

exacerbations, neutrophils are the primary inflammatory cells, in 

contrast to allergen-provoked asthma, when eosinophils are recruited. 

However, following experimental HRV infection, biopsies collected 

from normal and asthmatic people revealed an increase in eosinophil’s 

in the bronchial epithelium. Furthermore, neutrophil did not 

distinguish between a control population's response to virus and 

patients with asthma who had an exacerbation during the acute 

infection. This finding shows that factors other than neutrophils, or 

more likely factors in addition to neutrophils, are required for an 

asthma exacerbation to occur in response to a respiratory viral 

infection. 

 

Immune Response against Human Rhinoviruses 

Several studies have shown that controlling HRV infections 

requires a healthy immune system. HRV infections can be life- 

threatening and are a major cause of morbidity in patients with a 

weakened immune system, as evidenced by research. Innate and 

adaptive immunity combine in a normal antiviral immune response. 

The prototypic and early mediators of an innate antiviral immune 

response are type-I Interferon’s (IFN). One-third of infected 

volunteers had IFN in their nasal secretions, and it is usually present 1 

day-2 days after the peak viral titer. However, it is only found in 

volunteers who have the greatest virus titers and the most severe 

sickness. As a result, many people believe that alternative recovery 

mechanisms are more significant. Nonetheless, giving IFN before an 

HRV challenge can help to prevent or lessen the severity of illness. A 

recent study found a strong relationship between IFN and asthma 

patients' greater vulnerability to HRV. Due to a substantial decrease of 

virus-induced IFN production reported that asthmatic bronchial 
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epithelial cells exhibit a defective apoptotic response to HRV 

infections and enhanced viral multiplication. IFN replacement resulted 

in apoptosis and a reduction in replication. As a result, IFN may aid in 

the recovery from HRV infections as well as the prevention of 

asthmatic exacerbations caused by the virus. 

After infection, neutralizing antibodies to HRV develop in the 

serum and secretions of the majority of people, and they're thought to 

be the most important antiviral effector mechanism of our adaptive 

immune system. Detectable serum antibody usually develops between 

1 weeks and 2 weeks after inoculation in infected participants, but it 

may take up to 3 weeks in initially antibody-free people. After 5 

weeks, maximum levels of particular antibodies are obtained, which 

can last for at least a year. However, because neutralizing antibodies 

do not emerge until later in the immune response, recovery from 

disease, which normally takes 7 days–10 days, must be due to other 

immunological components. 

This theory is reinforced by the fact that people with isolated IgA 

deficiency and hypogammaglobinemia appear to  recover normally. 

Local IgA and IgG antibodies travelling via the vasculature, however, 

may aid viral clearance in otherwise healthy people. However, because 

there are so many serotypes, it's common to get infected with HRV 

again if you don't have the right antibodies. Furthermore, in 

spontaneous HRV infections, antibody generation occurs in only 

around half of the patients. T cells demonstrate serotype cross- 

reactivity, in contrast to the particular antibody response. Cloned 

virus-specific CD4+ T-cell clones and shown that most people's 

lymphocytes are triggered by many serotypes, showing that distinct 

HRVs share epitopes. T cells from infected children's tonsils also 

responded to several serotypes; responses were dominated by CD4+ 

cells, and a Th1-type cytokine profile discovered that eosinophil’s may 

serve as antigen-presenting cells, activating HRV-specific T 

lymphocytes. There are currently no articles describing the role of 

CD8+ T cells in immunological responses to HRV. This is remarkable, 

given that CD8+ cytotoxic T cells are normally crucial in the fight 

against non-cytopathic viruses. The immunological responses to HRV, 

as well as the recovery from HRV infection, are both still poorly 

understood and mysterious. 
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