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Phosphorus is one of the six elements essential for life. It exists in the form of phosphate
(PO4) in vivo. Phosphate homeostasis is maintained by the system balancing absorption from
the gastrointestinal tract with excretion into urine. The aim of this project is to understand
how organisms respond to overload on this system. Our team has shown that serum levels
of CPPs, FGF23, and FGF21 are increased upon phosphate overload.

CPPs (calciprotein particles) are nanoparticles composed of tiny calcium phosphate
precipitates and serum protein fetuin-A and dispersed as colloids in the blood of patients
with chronic kidney disease (CKD). Like pathogens, CPPs have the ability to induce cell
damages and innate immune responses. Recent clinical studies indicated that serum CPP
levels were positively correlated with vascular calcification and non-infectious inflammation
in CKD patients. In the last fiscal year, Dr. Hodaka Yamada (Jichi Medical School) and our
team found that serum CPP levels were increased transiently after meals in individuals
without overt CKD. This finding supports our hypothesis that CPPs function as physiological

vehicles carrying ingested calcium and phosphate from the intestine to the bone, but when
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increased persistently in CKD patients, CPPs function as a “pathogen” causing CKD
complications such as vascular calcification and inflammation.

FGF23 is a hormone secreted from osteocytes in response to phosphate intake. FGF23
acts on renal tubules and inhibits phosphate resorption, thereby functioning as a
phosphaturic hormone. It has been well documented that FGF23 is increased in CKD
patients. However, the fact that FGF21, another endocrine FGFs, is also increased in CKD
patients has not been well appreciated, because its contribution to pathophysiology of CKD
is unclear.

FGF21 is secreted from the liver upon fasting and acts on adipocytes to promote lipolysis.
In addition, FGF21 crosses the blood-brain barrier and acts on the hypothalamus. In the last
fiscal year, Dr. Toshihiko Yada (Jichi Medical School) and our team found that FGF21 acted
on nesfatin-1 neurons in the paraventircular nucleus and reduced food intake when blood
glucose levels were elevated. This finding suggests that increased FGF21 in CKD patients
may contribute to their poor prognosis by inducing anorexia and frailty. FGF21 is expected

as a potential therapeutic target of CKD.
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