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Abstract
7KH� GHYHORSPHQW� RI� HႇHFWLYH� YDFFLQHV� UHOLHV� RQ� LQGXFLQJ� UREXVW� LPPXQH� UHVSRQVHV�� SDUWLFXODUO\� DW� PXFRVDO�

VXUIDFHV�ZKHUH�PDQ\�SDWKRJHQV�¿UVW�HQWHU�WKH�ERG\��7UDGLWLRQDO�YDFFLQHV�RIWHQ�IRFXV�RQ�V\VWHPLF�LPPXQLW\��EXW�UHFHQW�
advancements have highlighted the importance of mucosal immunity for protection against respiratory, gastrointestinal, 
DQG�VH[XDOO\� WUDQVPLWWHG� LQIHFWLRQV��7KLV�UHYLHZ�GLVFXVVHV�QRYHO�DSSURDFKHV� LQ�YDFFLQH�GHVLJQ�DLPHG�DW�HQKDQFLQJ�
PXFRVDO� LPPXQH�UHVSRQVHV�� LQFOXGLQJ�GHOLYHU\�V\VWHPV��DGMXYDQWV��DQG�DQWLJHQ�VHOHFWLRQ�VWUDWHJLHV��8QGHUVWDQGLQJ�
DQG�KDUQHVVLQJ�PXFRVDO� LPPXQLW\�ZLOO� SDYH� WKH�ZD\� IRU�QH[W�JHQHUDWLRQ�YDFFLQHV�FDSDEOH�RI�SUHYHQWLQJ�D�EURDGHU�
UDQJH�RI�LQIHFWLRXV�GLVHDVHV�
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by mucosal epithelial cells, thereby augmenting immune responses 
without causing signi�cant local in�ammation.
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