
Disease Transmission and Pathophysiology 

After ingestion the virus initially replicates in the oropharyngeal lymphoid tissues such as tonsils, 

retropharyngeal lymph nodes and mesenteric lymph nodes.  After initial replication viremia occurs.  

Viremia is usually marked by the third to fifth day post-infection.  The virus typically infects areas of the 

body that contain rapidly dividing cells such as the lymph nodes, bone marrow and gastrointestinal 

tract.  Intestinal shedding of the virus can occur around this time and continue for up to 2 weeks post 

infection.  A fever may also become apparent secondary to viremia. 

Leukopenia can develop as a result of lymphoid necrosis.  White blood cell counts can be as low as 500-

2000 white blood cells/uL.  Lymphopenia can sometimes be more pronounced than neutropenia.  

Neutropenia can also occur secondary to sequestration of the neutrophils within the gastrointestinal 

tract.  Infection at the level of the bone marrow is also a cause for leukopenia.  The virus attacks the 

myeloproliferative cells and in severe cases a panleukopenia can be seen.  Anemia can be present but is 

not a consistent finding with infection. 

The germinal centers of the intestinal crypts are highly vulnerable.  As the virus causes damage here 

there is subsequent villous loss resulting in collapse of the intestinal epithelium. The epithelium of the 

tongue, oral cavity and esophagus can all be affected as well.  Collapse of intestinal epithelium can lead 

to mal-absorption which results in diarrhea.  Progression to hemorrhagic diarrhea leads to dehydration 

approximately 4-5 days after oral exposure.  The disruption to the epithelium can lead to bacterial 

translocation. 

There is a certain gross pathology of the intestinal tract affected 

by Canine Parvovirus. (Figure 5) The serosa of affected areas is 

often dark red, rough and pitted.  The mucosa is seen to be 

smooth and glassy as a reflection of the villous atrophy.  Small 

intestinal contents can vary from watery to mucoid to 

hemorrhagic.  There are characteristic microscopic intestinal 

lesions as well.  A normal section of intestine would reveal tall, 

cylindrical villi and a normal appearance of the crypts. (Figure 6)  

Sections affected by the virus would reveal atrophy of the villi 

and dilated crypts with intraluminal desquaminated epithelia and necrotic debris. (Figure 7)  There can 

even be evidence of epithelial regeneration on histopathology due to the rapid regeneration of cells 

within the intestinal crypts.  The virus typically infects the proximal intestine first and then progresses 

segmentally down.  The large intestine is rarely affected.  Multifocal crypt necrosis is common and 

intranuclear inclusion bodies can frequently be seen on histopathology.  In more chronic cases these 

inclusions are rare. 

                                    



 

Infection of the dam in early gestation can lead to infertility, fetal death with resorption or abortion.  

Puppies infected via transplacental transmission or up to 2 weeks of age may develop viral myocarditis.  

In puppies at that stage of development the myocytes have a high mitotic index.  Puppies that develop 

myocarditis can die suddenly or go on to develop congestive heart failure.  Myocardial damage occurs 

up to the first two weeks of life, but clinical signs of the damage may be delayed up to 2 months post 

infection.  This is not seen as much anymore due to vaccination protocols. 

Central nervous system signs are rarely reported in canine parvovirus cases.  Infection in utero can cause 

cerebellar hypoplasia but this is more commonly associated with Feline Panleukopenia Virus in cats.  In 

general, neurologic clinical signs in puppies can be secondary to myocarditis, hypoglycemia, 

dehydration, intracranial thrombosis or hemorrhage.  Rarely there have been reports of 

leukoencephalomalacia. 

 

 


