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A variety of biological garbage such as necrotic, cancerated, or degenerated cells, are constitutively
induced in our body due to both physiological and pathological events. Such undesired, hazardous
substances are usually eliminated quickly before the inflammatory responses are initiated, which is
followed by the restoration of tissues. Thus, this scavenging response is essential for maintaining the
homeostasis of the body. In this study, we propose a group of proteins named “Soluble Scavenger
Proteins (SSPs)”, which play a central role in rapid recognition of internal hazardous substances,
promoting their elimination by phagocytes. Dysfunction of the SSP system should result in
accumulation of garbage, thus leading to various diseases. From this perspective, we aim to develop
diagnostic and therapeutic application of the newly identified elements against multiple incurable
diseases.

In the fiscal year of 2016, we examined the roles of Apoptosis inhibitor of macrophages (AIM) as
an SSP in various diseases, including cancer, renal diseases in cats, chronic kidney disease,
neurodegenerative and autoimmune diseases (by Prof. Miyazaki’s group in the Univ. of Tokyo);
myocardial infarction and cardio-renal syndrome (by Prof. Nishiyama’s group in Kagawa Univ.);
fungal peritonitis and minimal change nephrotic syndrome (by Prof. Ito’s group in Nagoya Univ.); and
pulmonary diseases (by Prof. Nishimura’s group in Hokkaido Univ.).

This year, we have published following findings. First, we discovered the major cause of why cats
are highly susceptible to kidney diseases; which was due to extremely high binding affinity of feline
AIM with IgM. Namely, in human and mouse, AIM dissociates from IgM-pentamer during acute
kidney injury (AKI) and translocates into urine, which enhances the clearance of intraluminal dead
cell debris at proximal renal tubules. However, in cats, AIM is unable to dissociate from IgM even
under AKI condition due to their strong affinity, resulting in abrogated dead cell exclusion, leading to
persistence of AKI. This discovery was published in Scientific Reports?, and taken up by a number of
journals and some other media. In addition, we reported the mechanism of how AIM is cleaved in
blood: IgM-free AIM is digested at juxta-C-terminal position by certain serine protease(s), thereby
losing its binging ability to IgM, and thus, is excreted into urine?. Based on these observations, we
now work on the development of animal drug targeting cat renal disease, which will be antecedent to
human drug.

In 2014, we reported that AIM prevented HCC by eliminating cancer cells which were developed
from fatty liver. This year, we showed that high fructose-induced HCC was also suppressed by AIM?.
This result brought about additional significant suggestion that dietary intake of excess fructose
augment the risk of HCC, even without severe steatosis or fibrosis, and that such fructose-induced
HCC appears to be preventable and curable by AIM.
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