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ABSTRACT

Avian influenza A H5N1 virus continues to cause a global threat to human
health. Major complications of H5N1 infection are the systemic spread with
uncontrolled replication and host cytokine responses leading to gross pathology-like
sepsis. The clinical data suggests almost half of the fatal cases were associated with
hyperactivation of cytokines which might be correlated with reactive
hemophagocytosis. Moreover, the presence of abnormal hematologic findings such as
lymphopenia, thrombocytopenia, and pancytopenia were diagnosed in severe cases.
These increase interest in exploring bone marrow (BM) dissemination, which direct
infection of BM cells remains elusive. The BM compartment contains two stem cell
types, which are hematopoietic stem cells (HSCs) and mesenchymal stromal cells
(MSCs) with possessing stem-like and immunomodulatory properties. Our
investigation demonstrated that CD34" HSCs and MSCs were susceptible to H5N1
infection. H5N1 virus could productively infect and induce cell deaths in both cell
types. By contrast, these aspects were not found in human influenza virus infection.
Reverse genetics analyses demonstrated that hemagglutinin played a role in the
infection of MSCs. We also investigated host response following H5N1 infection of
CD34" HSCs and MSCs. We found that inflammatory cytokines were not induced in
H5N1-infected cells. We next investigated whether infection affects the
immunomodulatory function of MSCs. We noted a consequent dysregulation of
MSCs-mediated immune modulation from high cytokine and chemokine production in
H5N1-infected MSCs/Monocytes co-culture. These findings provide a better
understanding of H5N1 pathogenesis in terms of host tropism and systemic spread.
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