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• Communicability: Ability of  virus to shed into 
secretions

• Localized infection: infection limited to site of entry
• Disseminated infection: spread throughout the body
• Primary viremia: site of entry > regional LN > blood
• Secondary viremia: site of entry > regional LN > blood 

> organs (liver, spleen) > blood

Terminology



Primary Replication

• Having gained entry to a potential host, the 
virus must initiate an infection by entering a 
susceptible cell. This frequently determines 
whether the infection will remain localized at the 
site of entry or spread to become a systemic 
infection



Secondary Replication

• Occurs in systemic infections when a virus 
reaches other tissues in which it is capable of 
replication, e.g. Poliovirus (gut epithelium -
neurons in brain & spinal cord) or Lentiviruses
(macrophages - CNS + many other tissues). If a 
virus can be prevented from reaching tissues 
where secondary replication can occur, 
generally no disease results. 



Localized Infections:
Virus: Primary Replication:
Rhinoviruses U.R.T.
Rotaviruses Intestinal epithelium
Papillomavirus
es Epidermis

Systemic Infections:

Virus: Primary Replication: Secondary 
Replication:

Enteroviruses Intestinal epithelium Lymphoid tissues, 
C.N.S.

Herpesviruses Oropharynx or 
G.U.tract Lymphoid cells, C.N.S.





Spread Throughout the Host

• Apart from direct cell-cell contact, there are 2 
main mechanisms for spread throughout the 
host: 

• via the bloodstream 
• via the nervous system 



via the bloodstream

• Virus may get into the bloodstream by direct 
inoculation - e.g. Arthropod vectors, blood transfusion 
or I.V. drug abuse. The virus may travel free in the 
plasma (Togaviruses, Enteroviruses), or in association 
with red cells (Orbiviruses), platelets (HSV), 
lymphocytes (EBV, CMV) or monocytes (Lentiviruses). 
Primary viraemia usually proceeds and is necessary for 
spread to the blood stream, followed by more 
generalized, higher titer secondary viraemia as the 
virus reaches other target tissues or replicates directly 
in blood cells



via the nervous system
• spread to nervous system is preceded by primary 

viraemia. In some cases, spread occurs directly by 
contact with neurons at the primary site of infection, 
in other cases via the bloodstream. Once in peripheral 
nerves, the virus can spread to the CNS by axonal 
transport along neurons (classic - HSV). Viruses can 
cross synaptic junctions since these frequently 
contain virus receptors, allowing the virus to jump 
from one cell to another



Virulence and cytopathogenicity
• Virulence: the ability of the virus to cause disease in 

infected cell
• Persistent infection 

– Latent infection, lysogeny
– Chronic infection

• Permissive cells allow production of virions and/or transformation

• Virulent viruses Kill target cell and cause disease (productive 
response)

• Nonpermissive cells permits cell transformation only

• Abortive infection no virus replication, early viral proteins cause 

cell death

• Cytopathic effect





Cytopathic effects- virus-induced damage to 
cells

1. Changes in size & shape
2. Cytoplasmic inclusion bodies
3. Nuclear inclusion bodies
4. Cells fuse to form multinucleated cells
5. Cell lysis
6. Alter DNA
7. Transform cells into cancerous cells
8. Virokines and viroreceptors: DNA viruses; cell 

proliferate and avoid host defenses







Cytopathic changes in cells
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Patterns of viral infection

• Inapparent infection( Subclinical 
infection) .

• Apparent infection:
– Acute infection
– Persistent Infection

Chronic infections
Latent Infection  
Slow chronic virus infections



Patterns of viral infection

Acute followed by clearing

Chronic Infection

Acute followed by persistent infection 
and virus overproduction 

Slow chronic infection

Hepatitis B & C





Chronic Infection
• Virus can be continuously detected ; mild or 

no clinical symptoms may be evident.



Latent infection
The Virus persists in an occult, or cryptic, from 
most of the time. There will be intermittent 
flare-ups of clinical disease , Infectious virus can 
be recovered during flare-ups . Latent virus 
infections typically persist for the entire life of 
the host



Slow virus  infection

• A prolonged incubation period, lasting 
months or years, during which virus continues 
to multiply. Clinical symptoms are usually not 
evident during the long incubation period .





Overall fate of the cell

• The cell dies in cytocidal infections
this may be acute (when infection is brief and self-
limiting) or chronic (drawn out, only a few cells 
infected while the rest proliferate)-Cytocidal effect

• The cell lives in persistent infections
this may be productive or nonproductive (refers to 
whether or not virions are produced) or it may 
alternate between the two by way of latency and 
reactivation - Steady state infection






