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Statement of the Problem: Vaccination strategies utilizing subunit antigens often rely on the incorporation of effective adjuvants 
to modulate immune responses. Vibrio cholerae ghosts (VCGs; genetically derived empty V. cholerae cell envelopes) constitute an 
effective delivery system that promotes the induction of protective immunity in the absence of external adjuvants. However, the 
mechanism by which VCGs enhance immunity has not been elucidated. We hypothesized that the immunostimulatory ability of 
VCGs involves dendritic cell (DC) activation and function.

Aim: Aim of this study is to evaluate the immunomodulatory effect of VCGs on induction of innate and adaptive immune responses.

Methodology & Theoretical Orientation: Mouse bone marrow-derived DCs (BMDCs) co-cultured with VCG or UV-irradiated 
Chlamydia elementary bodies (UV-EBs) were stained with monoclonal antibodies against co-stimulatory molecules and surface 
expression was analyzed by flow cytometry. The magnitude of cytokines secreted by culture supernatants or splenocyte-stimulated 
cultures was analyzed by cytokine ELISA. Furthermore, the ability of VCG-pulsed DCs to present chlamydial antigen to infection-
sensitized CD4+ T cells and enhance the protective immunity of chlamydial antigens was also evaluated.

Results: VCG-pulsed DCs showed increased secretion of proinflammatory cytokines and expression of co-stimulatory molecules 
associated with DC maturation in response to stimulation with UV-EB. Also, co-culture of VCG with DCs resulted in effective 
chlamydial antigen presentation and enhancement of protective immunity.

Conclusion & Significance: These results demonstrate that VCGs activate the maturation of DCs leading to enhancement of 
innate and adaptive immunity to a co-delivered antigen. The results highlight the potential of the VCG as immunomodulators for 
enhancement of protective immunity against microbial infections.
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