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3D human tissue culture model as a promising model for
the study of respiratory infectious disease

Takeaki Wajima

Department of Microbiology, Faculty of Pharmacy, Meijo University

The recent COVID-19 pandemic has raised serious concerns regarding disease and human
health. In terms of bacterial infection, antimicrobial resistance is a global issue that threatens to
worsen infections. Antimicrobial agents used to treat bacterial infections have been evaluated
with artificial media such as Mueller—Hinton medium. However, several reports show that data
obtained from artificial media do not always correspond to reactions in vivo, suggesting that
effective compounds may have been overlooked by conventional screening methods. If
compounds are evaluated under conditions similar to those inside the human body, assessments
of effective compounds may be made more accurate. Experimental animals have been employed
as a method to provide in vivo information, but animal models may not translate across species
and could, furthermore, create ethical issues around their use. 3D organotypic tissue models have
attracted attention in this context. As these models are composed of human culture cell lines,
problems surrounding species compatibility and ethics can be avoided. In addition, the state of
the model is closer to that of the human body than either monolayer cell culture or artificial
media. The 3D tissue model can thus be used to reproduce infectious diseases in vitro, as well as
evaluate therapeutic drugs under environmental conditions similar to those found in the human
body. This review summarizes the characteristics of the 3D tissue model and its construction
method and discusses current infection models for respiratory tract infections.



