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INTRODUCTION: 
Intermittent parathyroid hormone (PTH) treatment is a well-known bone anabolic regimen, but directed local delivery of 
PTH has not been evaluated for enhanced fracture care. Type 2 diabetes mellitus (T2DM) accounts for 90-95% of 
diabetes mellitus cases. 
METHODS: 
T2DM increases complication rates following orthopaedic disorders. T2DM human patients and animal models often show 
deficient bone, reduced formation of the fracture callus, and insufficient fracture repair. T2DM has also been associated 
with decreased function of stem cells. Fracture-activated stem cells (FASCs) are a special class of mesenchymal stem 
cells of diverse tissue origins that appear transiently during the early stages of fracture healing and possess PTH 
receptors. The purpose of this study is to establish a method of rescuing impaired fracture healing with locally delivered 
hPTH1-34 releasing hydrogel and investigate the effects of locally delivered hPTH(1-34) on FASCs in vivo in mouse 
models of T2DM. 
RESULTS: All mouse models of T2DM showed increased body fat, fasting blood glucose, and body weight compared to 
C57BL/6J controls matched for age and sex. T2DM mice showed a reduced size fracture callus, deficient fracture gap 
bridging (incomplete ossification of chondroid callus), and reduced endochondral callus bone mass, which were rescued 
with local delivery of hPTH(1-34) (Figure 3). In the diet induced T2DM model, early callus formation was enhanced at day 
7 by treatment with locally delivered hPTH(1-34) but not with systemic administration of hPTH(1-34) (Figure 4). 
DISCUSSION AND CONCLUSION: 
These preliminary data show enhanced fracture healing in mouse models of T2DM using hydrogels at the fracture site to 
locally deliver hPTH(1-34) thereby supporting a potential cost-effective, therapeutic role of for hPTH(1-34)-loaded 
hydrogels in the early stages of fracture healing. We will formally test our hypothesis by using more samples at many 
different timepoints for meaningful statistical validation, biomechanical testing, mCT, and pre/post-hoc power analysis. In 
conclusion, local PTH-loaded hydrogel treatment enhances fracture healing.

 

 

 
 

 


