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Cigarette smoke extracts (CSEs) were generated from combustible cigarettes
(cCSE) and HTPs (hCSE). Preosteoblast (MC3T3-E1) cells were incubated with normal medium, cCSE, or
hCSE. The cell viability and osteoblastic differentiation were assessed. A femoral midshaft
osteotomy was performed in a rat model; thereafter, saline solution, cCSE, or hCSE was injected
intraperitoneally, and bone union was assessed 4 weeks later.

Results: MC3T3-E1 cell viability was reduced when treated with either cCSE or hCSE. ALP activity
after osteoblastic differentiation of cCSE-treated cells was significantly lower. In vivo assessment
revealed that both cCSE and hCSE administration significantly decreased bone mineral content, bone

volume, and biomechanical properties 4 weeks after surgery. Conclusions: HTP use impairs cell
viability, osteoblastic differentiation, and bone fracture-healing at levels comparable with those
associated with combustible cigarette use.
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