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Topics discussed in the lecture

1- Principles of viral diseases
- Important terms: viral disease, clinical 
symptoms, syndrome, subclinical 
infection, viral pathogenesis, disease 
pathogenesis, pathogenic virus, virulent 
virus 
- Most of viral infections are subclinical, 
The outcome in any case is done by 
both viral and host factors

2- Degree of a disease virulence
4 classes: viruses don’t enter the cell/ 
enter the cell but don’t mature and slow 
replication/ cytopathic effects and cell 
lysis/ severe cell lysis causing death

3- Types of infections

Acute/ chronic/ latent
Acute infections are two types:
1) Local: Replicate at side of entry
2) Systemic: Side of entry 🡪 Lymph node 🡪 
Blood (viremia) 🡪 endothelial system 🡪 
blood (Secondary viremia)🡪 target cells

4- Steps in viral pathogenesis
Entry and primary replication/ spread/ 
cell injury and symptoms/ resolve/ virus 
shedding

5- Routes of entry
Respiratory tract/ GI tract/ Skin (by a 
trauma, injection or a bite) 

6- Symptoms of infected organs

- Respiratory tract infections: common 
cold, pharyngitis, laryngitis, 
tracheobronchitis, bronchiolitis, 
pneumonia  
- Skin infections: macule, patch, 
papule, papule, plaque, vesicle, bulla, 
fissure, erosion, ulcer
- CNS infections: encephalitis, 
meningitis, encephalomeningitis.
- Congenital infections: perinatal, 
natal, postnatal (transmitted to the 
fetus through the blood, vagina, ova)

7- Different types of virus-host 
interactions (Just take a general 
idea)

Done by: signs and symptoms, microscope 
examination, cell culturing, virus detection 
by electron microscope, PCR, serological 
tests

8- Diagnosis of viral diseases

9- Immunity response against viruses
-Done by: Interferons, cytotoxic t cells, 
Neutralizing antibodies, Iga antibodies
- Viruses have some mechanisms to evade 
immune response 
- Young and old people have weak immunity

10- Treating of viral infections

- Anti- viral drugs: two types are nucleoside 
analogue and non-nucleoside analogue/ 
acyclovir is the most famous type
- Interferon alpha is used nowadays as drug
- Vaccines are available, there are 4 types 
of vaccines: live-attenuated, killed, subunits 
and mRNA



1- Principles of Viral Diseases
◦viral disease: The disease that is caused by virus infection. 

◦clinical disease caused by a viral infection: It is the collection of symptoms that 
result from the viral infection. 

◦ syndrome: It is a collection of different signs and symptoms that are associated 
with virus disease. 

◦ subclinical infection: It is the presence of a virus in the body actively replicating 
without producing any signs or symptoms. 



1- Principles of Viral Diseases

◦viral pathogenesis: It is the collection of processes from which the disease 
process takes place. 

◦disease pathogenesis: It is the collection of the direct viral effects besides the 
direct human factors that play a role in the development in the disease, for 
example the inflammatory and immune process are involved beside the direct 
viral process. 

◦pathogenic virus: The virus that is able to cause disease in the human. 

◦virulent virus: A virus that is associated with more severe disease causing more 
extensive damage in the infected host. 



1- Principles of viral diseases

◦Most of viral infections are subclinical 

◦ The same disease may be produced by a variety of viruses

◦  The same virus may produce a variety of diseases 

◦ The disease produced bears no relationship to viral morphology 

◦ The outcome in any case is determined by both viral and host factors 
and is influenced by the genetics of each



2- Degree of virulence of a disease
◦We can classify the pathogenesis of the virus regarding it’s degree of virulence 
into 4 types: 
1) When the cell is exposed to the virus without it’s attachment or entry, there 
won’t be any infection 
2) When the virus replicate without visible change or incomplete viral 
maturation, subclinical infection will occur (asymptomatic infection)
3) When the cell is affected (e.g. inclusion body formation, cell transformation 
or cell dysfunction) or killed (lysis or apoptosis), there will be a disease with 
different rates (e.g. Mild, moderate and severe)
4) When many cells are affected and killed, and an essential function is 
defected in the body, the host dies
🡪Note: the majority of viral diseases are subclinical, fatal viruses are rare



3- Types of infections

◦Acute infection: Causes more severe symptoms than chronic infections, 
but usually resolve completely after a short period of time (unless it 
causes death) 

◦Chronic infection: Causes milder symptoms than Acute infections, but 
usually continue a long period of time (sometimes lifelong) 

◦ Latent infection: occurs sometimes after acute infection where the virus 
hide inside the host without replication, it remains silent until the immune 
system is disrupted then it attacks the host again.





🡪 Acute infections are two types: Local and systemic



🡪 Steps of systemic 
inflammation
1) Viruses replicate in the side of 
entry
2) Transported into a lymph 
node
3) They’re NOT eliminated in the 
lymph node so they travel to 
the blood causing primary 
viremia
4) They travel then to 
endothelial system and 
replicate there 
5) They travel then to the blood 
again causing secondary 
viremia
6) They travel at last to their 
cellular target causing infection

Endothelial 
system





4- Steps in Viral Pathogenesis

1. Entry and Primal Replication. 
2. Viral Spread (their movement toward target cells) and Cell Tropism 
(the cells that are able to support viral replication and they have the 
cellular receptors for attachment of that virus. 
3. Cell Injury and the Production of Clinical Illness. 
4. Recovery form Infection. 
5. Virus Shedding.



5- Routes of entry







6- Symptoms of infected organs



6- Symptoms 
of infected 
organs
HSV: Herpes simplex virus
MCV: molluscum 
contagisoum virus
HBV: Hepatitis B



Causes:
1. Encephalitis 
2. Meningitis
3.Encephelomeningitis 





◦ This is a very important table about 
the acquisition of significant 
perinatal viral infections, whether it 
occurs prenatally, in delivery of 
following it, the most common 
among all congenital infections 
cytomegalovirus. As you can see, in 
prenatal or natal happen most 
frequently in a majority of viruses 
except for Rubella and Parvovirus, 
prenatal infection occurs almost in 
all of these viruses in different 
periods in the first/second/third 
trimesters resulting in different 
outcomes from abortion to the 
presence of developmental 
abnormalities in the fetus.



7-



7- Different types of virus-host interactions
◦1)in measles, following an incubation period there is high frequency of 
symptomatic disease that is present for relatively short period of time followed by 
resolution. In some cases, there will be some latency to the virus and it can be 
reactivated in the form of 2) SSP in a few patients. 

◦3) in Influenza and yellow fever, a short symptomatic disease. 

◦4) in Hepatitis B there is an acute infection followed by either resolution of 
symptoms of persistence of the virus as a chronic disease.

◦  5) in Eastern equine encephalitis the replication will stop in the bird and it will 
form a reservoir for this virus infection. 

◦6) in the Human Papilloma virus, it might remain as an occult infection without 
apparent active replication of the virus but it can result in malignancy for certain 
types. 



7- Different types of virus-host 
interactions

◦7) Adenovirus can produce a symptomatic disease and remain occult or latent 
later on. 

◦8) for Herpes simplex frequently activation, following latent infection can 
happen. 

◦9) scrapie is not caused by a virus, it is caused by a prion and following a long 
incubation without symptoms the disease will be apparent. 



7- Different types of virus-host 
interactions

◦ The doctor: I will not discuss the remaining 3 because they are in animal, but in 
the last one here is a subject for investigation especially in cancer where there 
might be a relationship and this was very hot topic for research in 1960s and 70s 
there was this hypothesis that the majority of cancers are related to infections in 
humans but this turned out to be not accurate, although an identification of 
certain viruses that can be classified as oncoviruses took place at that period, 
for example the human teeth and lymphotropic viruses, so some types of 
cancer might be associated with certain infections that are difficult to be 
detected because they are either not replicating at a detectable level, or they 
might represent an occult infection that is hard to be detected or discovered.



8- Diagnosis of viral diseases

◦1) signs and symptoms
◦2) microscope examination: such as histopathologic examination 
and immunofluorescence microscopy

◦3) cell culturing
◦4) virus detection by electron microscope: Not used anymore 
except for some enteroviruses

◦5) PCR: two types are real-time and conventional
◦6) serological tests: 



(cold sores)

Histopathologic
examination

Immunofluorescence 
microscopy



Some enteroviruses



Types of PCR:
1) real-time PCR: Used mainly
2) nucleic acid hybridization 
3) Conventional PCR: needs more time, still used for 
detection of HIV and Hepatitis B resistance to anti-viral 
drugs

Types of serological testing for antibodies:
1) enzyme immunoassay 
2) chemiluminescent assays 
3) western blot: used for confirmation of HIV infection



9- Immunity response against viruses



9- Immunity response against viruses

◦  Interferons: its role is very important in initiating innate immune defense 
against any type of virus infection, so it produces a non-specific 
immune response, resulting in antiviral resistance state of the nearby 
cells to infection by the invading virus. 

◦  the Secretory Iga antibody: main component of mucus, secreted from 
mucosal membrane



9- Immunity response against viruses

◦  Cytotoxic lymphocytes & Neutralizing antibody play a major role, and this 
is an important issue here to measure the magnitude and the scope of 
protection to a certain virus usually it is done by measuring the neutralizing 
antibody but this might not be sufficient to investigate whether the 
adaptive immune response that has occurred in the body is sufficient to 
protect form infection or upon exposure or upon initial exposure following 
vaccine introduction so cytotoxic lymphocytes play a major role and form 
a memory T cells that can result in an immune reaction that is earlier 
compared to the primary exposure and more intense in magnitude, which 
is difficult to be measured but it should considered because it is one of the 
most important host immune responses to virus infection



9- Immunity response against viruses



9- Immunity response against viruses

◦Effect of Host Age:
 In neonates, the infection might be severe because the immune 
system has not developed to a mature level yet, so the infection might 
be severe or might result in chronic infection. Also, in very old age, 
death of memory cells might result in more severe disease as well.



10- Treating of viral infections

◦ It is a bit difficult to treat viral infections compared to bacterial, 
parasitic or fungal infection, because the virus depends on the host cell 
for its replication, so specific targeting for viral proteins or enzymes 
might be difficult, because antiviral therapies sometimes affect the 
hosts and their mechanisms and it can result in severe side effect.

◦ For the other drugs, we have the nucleoside analogues and 
non-nucleoside analogues, we will come into these in depth when we 
speak about the specific virus families, but you have take a general 
idea about these different drugs.





🡪 Interferon

◦One of the major drugs that have been used for treatment of virus 
infections especially chronic virus infections and is being tried for every 
novel virus is Interferon, interferon alpha is being used because of its 
general antiviral properties.

◦We are talking about the interferon alpha, its major use was the 
treatment of chronic hepatitis infections, chronic hepatitis B, chronic 
hepatitis C, but for hepatitis C nowadays the presence of direct acting 
antivirals spurred some of the side effects and sometimes 
non-electiveness of interference for certain genotypes.



◦ Interferons act by producing an antiviral state by inhibition of the 
production of viral proteins by blocking the initiation factor EIF2, they 
can also degrade the viral messenger RNAs that are present in the 
infected cells if it gets infected, so the initial infection (the cell that is 
already infected before the production of interferon) is not affected by 
the effects of interferons, but the neighbouring cells will develop an 
antiviral state.





🡪 viral vaccines

◦We have different types of viral vaccines, we have to-kill vaccines, 
life-attenuated vaccines, subunit vaccines and recently we have the 
mRNA viruses -like different formulas of covid19- vaccines. 

◦ It is important to know the types for each viral infections and in which 
cell substrate (you will take them later), for example, sometimes people 
who are allergic to eggs can take certain types of vaccines, so it is 
important to know which is the cell substrate that is being used to 
produce these viral vaccines.






