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Cellular and Systemic Interactions of Orientia tsutsugamushi with
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Scrub typhus is an acute febrile illness caused by Orientia tsutsugamushi infection and one of main causes of febrile

illness in the Asia-Pacific region. It has been estimated that one billion people are at risk and one million new cases arise

each year in the endemic region. Despite of aggressive attempts to develop a prophylactic vaccine against scrub typhus
during last several decades, all approaches have failed to generate long lasting immunity. In addition, little is known about
the immunological pathogenesis of scrub typhus. In this review, we summarized recent findings of cellular and systemic
interaction of O. tsutsugamushi with mammalian host, especially focusing on the molecular basis of intracellular invasion

and immunological changes observed during the bacterial infection.
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Figure 1. Hypothetical model for the intracellular invasion of O. tsutsugamushi. O. tsutsugamushi (OT) surface molecules (e.g., TSAS6
and ScaC) mediate bacterial adhesion to host cells by binding to host-specific receptors, such as Syndecan-4 and fibronectin. The interaction
between O. tsutsugamushi and fibronectin may mediate the engagement of integrins, which subsequently may activate downstream signaling
molecules, such as FAK, Src kinase, and RhoA GTPase. Signaling adapters, such as talin and paxillin, are recruited to the site of infection.
These signaling events consequently induce the internalization of O. tsutsugamushi into non-phagocytic host cells, which involves the
clathrin-mediated endocytic pathway. The bacteria subsequently travel through the early and late endosomes and escape from the endosomal
compartment within 2 h after infection. Cytosolic O. tsutsugamushi might move to microtubule organizing center via trafficking thorough

microtubules and replicates in the perinuclear region (24).
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Table 1. Summary of leukocyte changes observed during acute
and convalescent phase of scrub typhus (52).

Acute Convalescent
Neutrophil Increase -
Monocyte - -
Lymphocyte Decrease -
CD4'T CD8'T CD4'T CD8'T
Decrease - Decrease  Increase
Apoptotic Increase  Increase - Increase
Proliferative Increase  Increase - Increase
Type 1 Decrease Decrease - -
Type 2 - - - -
Treg Decrease Decrease
IL-7Ra¥ Increase Increase
PD-hieh Increase Increase
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