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Purpose:

Intermittent parathyroid hormone (iPTH) treatment induces bone anabolic effects, and resulting in
healing of osteoporotic bone loss (J Bone Miner Res 16:1665, 2001). Previously, our genetic lineage
tracing approaches revealed that iPTH treatment induced osteoblastogenesis from bone marrow
mesenchymal stem cells (BM-MSCs), which is marked by Leptin Receptor (LepR)-Cre (Sci Rep 7:4928,
2017). However, little is known about the mechanism of this process. In this study, we tried to clarify
the mechanism of iPTH treatment-induced osteoblastogenesis in vivo.

Method:

1. Effects of iPTH treatment on cell cycle progression of osteoblasts and BM-MSCs.

We used type | collagen (Col1)-GFP mice and LepR-Cre/flox-Tomato-flox (Tomato) mice to detect
mature osteoblasts and BM-MSC, respectively. Mice were treated with iPTH (80 nug/kg/24 hours)
for 10 days. Twenty-fore hours after final PTH injection, mice were sacrificed and bone tissue were
used for cryosection. Proliferating cells were observed by staining for Ki67.

2. Effects of iPTH treatment on expression of osteoblastic and adipocytic markers in BM-MSCs.
BM-MSCs are positive for both Nestin (Nes) and LepR (Dev Cell 29:340, 2014). Therefore, we used
Nes-GFP mice for sorting of BM-MSCs. Nes-GFP and LepR double-positive BM-MSCs were
sorted after iPTH treatment. Purified mRNA was reverse-transcribed and the expression levels of
osteoblastic markers (Collal, Sp7, Bglap and Alpl) and adipocytic markers (Pparg, Cebpb, Zfp467
and Fabp4) were analyzed by real-time PCR.

3. Effects of iPTH treatment on adipocytic differentiation of BM-MSCs.

Wild-type mice were injected with 5-Fluorouracil (5-FU) (250 mg/kg) to induce adipocytogenesis in
BM. The mice were treated with iPTH for 10 days. One femur was fixed with 4% PFA and used for
detecting the Perilipin® adipocytes in BM cavity. The other one was fixed with 70% ethanol and
analyzed bone volume by micro-CT.

Results:

1. Number of Coll* mature osteoblasts was increased by iPTH treatment. However, Ki67" mature
osteoblasts in iPTH-treated bone tissue were comparable with control. These findings indicate that
iPTH-induced expansion of mature osteoblasts was not mediated by their proliferation. On the other
hand, Ki67* BM-MSCs were significantly increased along the bone surface by iPTH treatment.

2. Osteoblast and adipocyte markers in BM-MSCs were increased and decreased by iPTH treatment,
respectively.

3. 1PTH treatment inhibited 5-FU-induced adipocytic differentiation. iPTH treatment increased bone
volume under the 5-FU treated condition.

Conclusion:

iPTH treatment skews the lineage differentiation of LepR*BM-MSCs toward osteoblasts from
adipocytes. In this process, the LepR™ cells proliferate and differentiate into osteoblasts through cell
cycle withdrawal.
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