
 1 

Diabetic Complications Consortium 
 
Application Title: Treating complications of hyperphosphatemia in diabetic kidney disease 
 
Principal Investigator: Timo Rieg 
 
1. Project Accomplishments:  
For the first time we have successfully generated db/db-Npt2a knockout mice which allow to be used a 
proof-of-concept model to test a new therapeutic approach, pharmacological Npt2a inhibition, as a 
treatment for hyperphosphatemia. 
 
2. Specific Aims: 
Specific Aim 1&2. Specific Aim I and II will determine the therapeutic effect of Npt2a inhibition on the 
devolvement of hyperphosphatemia as well as associated vascular calcification, hypertension, and 
cardiac function in the mouse models described above. 
 
Results: Body weight of db/db mice was ~2-fold greater compared to control (db/+) mice. No significant 
differences in body weight between db/db and db/db-Npt2a-/- mice were observed. Of note, plasma Pi 
was ~1 mM greater in db/db compared to control mice and db/db-Npt2a-/- mice show a restored plasma 
Pi level as seen in control mice. Despite hyperphosphatemia in db/db mice, urinary Pi/creatinine ratio 
was not significantly different from control mice. In contrast, db/db-Npt2a-/- mice show ~2.2-fold greater 
urinary Pi/creatinine ratios compared to control and db/db mice. Plasma Ca2+ was higher in db/db 
compared to control mice and db/db-Npt2a-/- mice showed greater plasma Ca2+ levels compared to 
db/db mice. Because Pi and Ca2+ homeostasis are hormonal regulated processes, we studied 
parathyroid hormone (PTH) and fibroblast growth factor 23 (FGF23) levels. Chronic kidney disease is 
normally associated with elevated PTH and FGF23 levels. PTH levels were not significantly different 
between db/db and control mice; however, in db/db-Npt2a-/- mice PTH levels were substantially 
suppressed reaching levels close to zero. The phosphaturic hormone FGF23 was slightly but 
significantly elevated in db/db compared to control mice. Of note, db/db-Npt2a-/- mice showed a ~70% 
reduction compared to control and db/db mice. Bone is the biggest Pi storage compartment in the body, 
which links impaired Pi homeostasis to disturbed bone mineralization. Bone formation (procollagen type 
I N-propeptide and osteocalcin) and resorption (type I collagen cross-linked C-telopeptide) markers 
were not significantly different between groups. However, the bone formation marker tartrate-resistant 
acid phosphatase 5b was significantly higher in db/db and db/db-Npt2a-/- mice compared to control 
mice. To test for the first time if hyperphosphatemia in db/db mice can be treated by pharmacological 
Npt2a inhibition, we performed a baseline blood collection followed by oral administration (30 mg/kg) of 
Npt2a-inhibitor. After 2 hours another blood collection was performed, and plasma Pi determined. In 
db/db mice no significant changes in plasma Pi were observed in response to vehicle application. In 
contrast, the Npt2a-inhibitor decreased plasma Pi in db/db mice by ~1.2 mmol/L. Plasma Pi in db/db-
Npt2a-/- mice was comparable to levels seen in db/db mice after Npt2a-inhibitor administration and the 
Npt2a-inhibitor was without a significant effect on plasma Pi. In summary, we found that db/db mice are 
hyperphosphatemic and we have generated a novel proof-of-concept model to study renal Npt2a 
inhibitor effects. In the next steps we will determine possible preventive effects of Npt2a inhibition on 
cardiovascular outcomes. 
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