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ABSTRACT Objective: To investigate the effects of ammine group modified electrospinning nanofibers on the proliferation and os-
teogenic differentiation of rat and human bone marrow derived mesenchymal stem cells (rMSCs, hMSCs). Methods: Electrospun tech-
nique was employed to fabricate poly(lactic-co-glycolic acid) (PLGA) nanofibers, whose surface was grafted with amino-group through
ammonia plasma treatment; Contact angle was measured on the PLGA nanofibers (NF) surface and amino-group modified (NF-NH,) sur-
face; Cell Counting Kit-8 (CCK-8) was used to test the proliferation of rMSCs and hMSCs after seeded onto NF and NF-NH2 for 1, 3(4),
and 7 days; Alizarin Red S (ARS) was used to detect the osteogenesis of rMSCs and hMSCs after seeded 21 days. Results: The contact
angle was reduced from 81.28 + 0.33 to 53.99 + 0.79 by ammonia plasma treatment, which indicated that after modified by amino-group
the surface of NF became hydrophilic. CCK-8 results showed that more rMSCs attached to NF-NH, surface. After 24 h seeded onto sur-
faces, the absorbance data of rMSCs on PLGA NF and NF-NH, was 0.096 + 0.011 and 0.175 * 0.014 respectively (P<0.001). However
the NF-NH, had no effects on the adhesion and proliferation of hMSCs. After 24 h seeded onto surfaces, the absorbance data of hMSCs
on PLGA NF and NF-NH, was 0.237 £ 0.004 and 0.238 * 0.006 respectively (P>0.05). It can be seen from the ARS staining results that
hMSCs produced calcium deposit equally on both NF and NF-NH, surfaces, while NF-NH, enhanced osteogenic differentiation of tMSCs
(the ARS staining area was increased from 13.147 £ 3.223% to 36.677 £ 5.230%). Conclusion: NF modified by amino-groups can en-
hance rMSCs' adhesion, proliferation and osteogenic differentiation. The same phenomenon didn't happened on hMSCs, indicating that
MSCs have a species dependent response.
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Fig. 1 The morphology of PLGA nanofibers observed by SEM before and after ammonia plasma treatment
(A) Image of PLGA NF; (B) Image of PLGA NF-NH,
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Fig. 2 Comparison of the contact angles of PLGA NF before and after ammonia plasma treatment

(A) Water drop image on NF; (B) Water drop image on NF-NH,; (C) contact angle analyzed by ImageJ.

Note: Data are expressed as meant SD, n=3. *P<0.001.
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Fig.3 Comparison of the attachment and proliferation of tMSCs and hMSCs on NF and NF-NH, surfaces

(A) The attachment (Day1) and proliferation (Day1, 3, 7) of tMSCs on NF and NF-NH, surfaces; (B) The attachment (Day1) and proliferation (Day1, 4, 7)
of hMSCs on NF and NF-NH, surfaces.
Note: Data are expressed as meant SD, n=6. * P< (.05, *P>0.05.
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Fig.4 Comparison of the ARS staining of calcium deposit on each experimental group

(A) Calcium deposit staining image of tMSCs on NF surface; (B) Calcium deposit staining image of rMSCs on NF-NH, surface; (C) Calcium deposit

staining image of hMSCs on NF surface; (D) Calcium deposit staining image of hMSCs on NF-NH, surface; (E) The quantification results of ARS staining

of each group.

Note: Data are expressed as meant SD, n=3. *P<0.05.
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