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<English version>

About 50% of intensive care unit (ICU) patients suffer from acute kidney injury (AKI), and AKI complications were
found to be an important factor in defining life expectancy (KDIGO AKI Guidelines). Furthermore, it has been found
that even once renal function is restored after complications of AKI, there is an increased risk of developing chronic
renal failure in the future. Therefore, the importance of early diagnosis and intervention of AKI has been recognized,
and many clinical trials have been performed, including early introduction of dialysis, various hypertensive drugs,
diuretics, etc. However, no treatment has yet been found to prevent the progression of AKI or promote recovery
(Japanese AKI Guidelines). Aiming to develop a novel therapy for AKI, we have investigated the therapeutic
potential of adipose tissue-derived stem cells (ASC) generated in a unique culture medium for animal AKI models
and demonstrated their therapeutic efficacy (Cell Transplant. 2013, J Am Soc Nephrol. 2013). In these studies, we
have found that ASCs exhibit stronger therapeutic effects depending on the strength of inflammation. Patients in
the ICU are often in a highly inflammatory state, and ASC is expected to improve the pathogenesis of AKI in the
ICU through inflammation-induced activation of ASC. However, pulmonary embolism is a known side effect of
intravenous administration of ASC. While a small thrombus is not a problem in patients with stable hemodynamics,
even a small thrombus can be fatal in patients with hemodynamic collapse. Since patients with AKI in the ICU are
often complicated by pulmonary problems and have poor circulation, pulmonary emboli are at risk of fatal
consequences. The goal of this project was to establish a treatment method that combines the medical engineering
of hollow fiber columns and the regenerative medicine of ASC. The cell therapy device under development is
expected to be a new cell therapy that eliminates the disadvantages of intravenous cell administration, as it can
be expected to have pleiotropic effects through the release of humoral factors without the need to administer cells
into the body. We have established a unique culture method of tightly attaching ASCs around a specialized hollow-
fiber membrane resulting in the development of a therapeutic device (ASC column). ASC columns showed
therapeutic potential in two rat models of acute kidney injury: glomerulopathy and tubular injury. To optimize the
treatment conditions of the ASC columns, we determined the requirements regarding the number of seeded cells
per hollow fiber membrane area and the shear stress level. Moreover, a porcine acute renal failure model was
established using an E. coli induced sepsis model, and the ASC columns showed efficacy in a large animal AKI
model. With the integrated analysis from RNA-seq, metabolomic, and proteomic analysis of in vivo and in vitro
ASC columns, we are now approaching the therapeutic core of the ASC columns.

The efficacy of the ASC column has been demonstrated and the basic technology has been successfully

developed. We will proceed with the necessary evaluations for clinical use, leading to early clinical application.



