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Effects of CPO-PCL microparticles on the proliferation and osteogenic differentiation of
adipose-derived mesenchymal stem cells in vitro under hypoxia

LUO Zhe', LIAN Leidong', HU Keqi’*, GU Shirong?, ZHOU Ke’, GAN Kaifeng™

'Medical Department of Ningbo University, Ningbo 315000; *Department of Orthopedics, Li Huili Hospital of Ningbo
Medical Center(Affiliated Li Huili Hospital of Ningbo University), Ningbo 315040, China

[Abstract] Objective: To investigate the effects of calcium peroxide (CPO)-loaded polycaprolactone (PCL) microparticles (CPO-
PCL) on the proliferation and bone differentiation of adipose - derived mesenchymal stem cells CADMSCs) in vitro under hypoxia.
Methods: Rat ADMSCs were extracted and added with the prepared CPO-PCL particles for normal or osteogenic differentiation culture
under hypoxia/normoxia environment. On the 7" and 14" days, cell proliferation, alkaline phosphatase (ALP) level, the calcification of
nodulation, and the fluorescence intensity of Runt-related transcription factor 2(RUNX2), Osteocalcin and Osteopontin were examined
by the MTT assay, alkaline phosphatase (ALP) kit, alizarine red staining and immunofluorescence staining, respectively. Results:
Under hypoxia and osteogenic differentiation culture conditions, 1.00% CPO - PCL microparticles significantly promoted ADMSCs
proliferation (P < 0.05) , and CPO-PCL microparticles of 0.50% and 1.00% concentrations notably increased the production of ALP and
calcium nodules (P < 0.001) , while enhancing the expressions of RUNX2, Osteocalcin and Osteopontin proteins (P < 0.05). Under

hypoxia and normal culture conditions, 1.00% CPO - PCL microparticles elevated ALP levels, increased the expression levels of
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RUNX2, Osteocalcin and Osteopontin (P < 0.05). Under normoxia and differentiation culture conditions, 1.00% CPO - PCL

microparticles increased the production of ALP and calcium nodules, and CPO-PCL microparticles of 0.50% and 1.00% concentrations

promoted the expression levels of RUNX2 and Osteocalcin proteins (P < 0.001). Under normoxia and normal culture conditions, 0.50%

and 1.00% CPO-PCL microparticles up-regulated RUNX2, Osteocalcin and Osteopontin expression levels (P < 0.05), but rarely affect

osteoblast differentiation. Conclusion: CPO - PCL microparticles of 1.00% promote the proliferation and bone differentiation of

ADMSCs in vitro under hypoxia and osteogenic differentiation culture.

[Key words] CPO-PCL microparticles; ADMSC; osteogenic differentiation; cell proliferation; hypoxia
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A: Hypoxia and osteogenic differentiation culture (Day 7). B: Hypoxia and normal culture (Day 7). C: Normoxia and osteogenic differentiation cul-

ture(Day 7). D: Normoxia and normal culture(Day 7). Compared with the control group, 'P < 0.05 and “P < 0.01(n=3).
1 %7 d MTT#FRE KR E CPO-PCL A2 ADMSC H#3EE R
Figure 1 The proliferation of ADMSC after treatment with different concentrations of CPO-PCL for 7 days detected by

MTT
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A: Hypoxia and osteogenic differentiation culture (Day 14). B: Hypoxia and normal culture (Day 14). C: Normoxia and osteogenic differentiation

culture(Day 14). D: Normoxia and normal culture(Day 14) (n=3).
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A: Hypoxia and osteogenic differentiation culture (Day 7). B: Hypoxia and normal culture (Day 7). C: Normoxia and osteogenic differentiation cul-

ture(Day 7). D: Normoxia and normal culture(Day 7). Compared with the control group, P < 0.05 and “"P < 0.001(n=3).
B3 ALPWMRESE HEIEFH 7 dRERE CPO-PCL ¥ ADMSC B8 L I55F MIE ¥ 155 A
Figure 3 The effects of different concentrations of CPO-PCL on ADMSC with osteogenic differentiation culture or normal

culture under hypoxia or normoxia for 7 days detected by ALP
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A: Hypoxia and osteogenic differentiation culture (Day 14). B: Hypoxia and normal culture (Day 14). C: Normoxia and osteogenic differentiation
culture(Day 14). D: Normoxia and normal culture(Day 14). Compared with the control group, P < 0.05 and “"P < 0.001(n=3).
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Figure 4 The effects of different concentrations of CPO-PCL on ADMSC with osteogenic differentiation culture or normal

culture under hypoxia or normoxia for 14 days detected by ALP
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A: Hypoxia and osteogenic differentiation culture (Day 7). B: Hypoxic and normal culture (Day 7). C: Normoxia and osteogenic differentiation cul-
ture(Day 7). D: Normoxia and normal culture (Day 7). Compared with the control group, P < 0.05, “P < 0.01 and ~"P < 0.001(n=3).
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Figure 5 The effects of different concentrations of CPO-PCL on ADMSC with osteogenic differentiation culture or normal

culture under hypoxia or normoxia for 7 days detected by alizarin red staining
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A: Hypoxia and osteogenic differentiation culture (Day 14). B: Hypoxia and normal culture (Day 14). C: Normoxia and osteogenic differentiation

culture(Day 14). D: Normoxia and normal culture(Day 14). Compared with the control group, P < 0.001(n=3).
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Figure 6 The effects of different concentrations of CPO-PCL microparticles on ADMSC with osteogenic differentiation cul-

ture or normal culture under hypoxia or normoxia for 14 days detected by alizarin red staining
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The effects of different concentrations of CPO-PCL microparticles on RUNX2(A), Osteocalcin(B) and Osteopontin(C) expression after osteogenic

differentiation or normal culture under hypoxia for 7 days(Scale bars=100 pwm; magnification: X200). Compared with the control group, ‘P < 0.05, "P <

0.01 and ""P < 0.001(n=3).
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Figure 7 Expression levels of RUNX2, Osteocalcin, and Osteopontin in ADMSC with osteogenic differentiation culture or

normal culture after treatment of different concentrations of CPO-PCL microparticles under hypoxia for 7 days

detected by immunofluorescence
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Figure 8 Expression levels of RUNX2, Osteocalcin and Osteopotin in ADMSC with osteogenic differentiation culture or

normal culture after treatment of different concentrations of CPO-PCL microparticles under normoxia for 7 days

detected by immunofluorescence
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The effects of different concentrations of CPO-PCL microparticles on RUNX2(A), Osteocalcin(B) and Osteopontin(C) expression after hypoxic os-

teogenic differentiation or normal culture for 14 days(Scale bars=100 pm; magnification: X200). Compared with the control group, P < 0.05, "P < 0.01

and P < 0.001(n=3).
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Figure 9 Expression levels of RUNX2, Osteocalcin and Osteopontin in ADMSC with osteogenic differentiation culture or

normal culture after treatment of different concentrations of CPO-PCL microparticles under hypoxia for 14 days

detected by immunofluorescence
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Figure 10 Expression levels of RUNX2, Osteocalcin and Osteopontin in ADMSC with osteogenic differentiation culture or

normal culture after treatment of different concentrations of CPO-PCL microparticles under normoxia for 14

days detected by immunofluorescence
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