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Pathogenesis
The outcome of infection in horses, including the incubation period and severity of disease, depends largely on the virulence of the virus and susceptibility of the animal. In experimentally infected cases, the incubation period of AHS varies between five and seven days, but it may be as short as two days and is rarely longer than ten days. After infection, initial multiplication of virus occurs in the regional lymph nodes and is followed by a primary viraemia with subsequent infection of target organs, namely, the lungs and lymphoid tissues throughout the body. Virus multiplication at these sites gives rise to a secondary viraemia of variable duration; in horses it is generally not higher than 105 TCID50/ml and lasts four to eight days, but does not exceed 21 days, whereas in donkeys and zebras the levels of viraemia are lower but they may last as long as four weeks. In zebras viraemia has been reported to occur in the presence of circulating antibodies. AHSV is closely associated with the erythrocytes in the blood.
Effusions into body cavities and oedematous changes of various tissues (particularly of the lungs), as well as serosal and visceral haemorrhages, are often evident in fatal cases of AHS and indicate endothelial cell damage. Although no significant ultrastructural changes or evidence of viral replication could be detected in endothelial cells in the lungs in one study, in another the presence of virus and ultrastructural changes in, and separation of, endothelial cells in the lungs were found.
The factors determining the course and severity of infection are not fully understood. Theiler described four forms of AHS in horses, and these are still useful in categorizing the different effects AHSV may have on equids. These are, in order of decreasing severity: the peracute, “pulmonary” or “dunkop” (“thin head”) form, i.e. cases in which subcutaneous swelling of the head is absent); the acute or “mixed” form; the subacute, oedematous, “cardiac” or “dikkop” (“thick” or “swollen head”) form; and the horse sickness fever form. It has been shown that small plaque variants produce severe clinical reaction, while large plaque variants of AHSV produce no reactions or only mild ones. There is some evidence that serial passage of AHSV in horses using virus that has originated from the lung tissue of each successive animal consistently produces the peracute disease with marked pulmonary involvement, whereas passage using spleen homogenates from the same animal results in a progressively milder disease.
Fully susceptible horses, such as foals that have lost their colostral immunity or horses that have never been exposed to the AHSV, usually develop the “dunkop” form of AHS. Exercise during the febrile stage of the disease may also precipitate the “dunkop” form. Theiler claimed that the “mixed” form is rare and that many such cases arise from dual infections with various AHS strains. Subsequent observations indicated that the rigid distinction between different forms of AHS is not fully justifiable and that most cases of AHS are of the “mixed” form. Although more than one serotype may be active during an outbreak, isolation of more than one serotype from a naturally infected animal has never been recorded.
Pulmonary alveolar flooding by oedematous fluid would seem to occur terminally in most fatal cases although once it is initiated it may develop very rapidly, particularly in “dunkop” cases. The histological demonstration of an abundance of fibrin in the pulmonary alveoli of horses that have died of the “dunkop” form indicates that the oedema fluid has a high protein content, compatible with that of a permeability oedema. This oedema results in respiratory distress, and ultimately, asphyxia.
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