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Conditioned medium from rat RSC96 cells promotes proliferation of oligodendrocyte

progenitor cells in vitro
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Abstract: Objective To investigate the effect of conditioned medium from rat RSC96 cells (RSC96-CM) on the proliferation of
oligodendrocyte progenitor cells (OPCs) and explore the underlying mechanism. Methods OPCs isolated from the spinal
cords of SD rats of embryonic day 15 using immunopanning were treated with RSC96-CM. The proliferation of OPCs was
detected using 5-bromo-2'-deoxyuridine (BrdU) incorporation assay. The mRNA expressions of PDGF-AA and bFGF in RSC96
cells were detected using RT-PCR, and their protein concentrations in RSC96-CM were detected with enzyme-linked
immunosorbent assay (ELISA). The effects of PDGF-AA and bFGF in RSC96-CM on OPC proliferation and the roles of ERK
and JNK signaling pathways in RSC96-CM-induced OPC proliferation were determined by application of their specific
inhibitors. Results The percentage of BrdU+ OPCs was significantly increased in response to treatment with RSC96-CM (P<
0.05), reaching the peak level when 50% RSC96-CM was added in the cell culture. RSC96 cells expressed a substantial amount
of PDGF-AA and bFGF mRNAs, and PDGF-AA and bFGF protein concentrations in RSC96-CM were higher than those in a
conditioned medium (B104CM) we used previously by 0.87 and 0.92 folds, respectively. Both the specific inhibitor of PDGFR
signal pathway (AGI1295) and the specific inhibitor of bFGFR signal pathway (PD173074) significantly attenuated
RSC96-CM-induced OPC proliferation. The specific
inhibitors of ERK signal pathway (U0126) and JNK
4% B #5: 2016-11-08 signal pathway (SP600125) significantly decreased the
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Fig.1 Morphological and immunocytochemical characteristics of
OPCs. A: Phase-contrast photomicrograph of OPCs cultured in
growth medium; B: Cells that were immunopositive for A2B5
(green); C: Cells that were immunopositive for NG2 (Red); D
When cultured in FBS-free differentiation medium for 5 days,
OPCs differentiated into Rip-positive oligodendrocytes (green); E:
When cultured in differentiation medium containing 10% FBS for
5 days, OPCs differentiated into GFAP-positive type II astrocytes
(green); Cells in B-E were counterstained with Hoechst 33342
(blue). Scale bar =25 pm.
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Fig.2 RSC96-CM promotes the proliferation of cultured OPCs in
vitro. A-E: Brdu-positive OPCs when the cells were cultured for 3
days in control (A), 10% (B), 30% (C), 50% (D) and 100% (E)
RSC96-CM. F: Quantitative analysis of BrdU + cells in A2B5 +
OPCs. Data presented are Mean + SD (n=5). *P<0.05, **P<0.01,
***P<0.001 vs control. Scale bar =25 pm.
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Fig.3 Expressions of PDGF-AA and bFGF mRNAs in

RSC96 cells (A) and their protein concentrations in
RSC96-CM determined by ELISA (B).
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Fig.4 Effects of the inhibitors of PDGF-AA and bFGF on RSC96-
CM-induced OPC proliferation. A-E: Effects of pre-incubation
with AG1295 (C), PD173074 (D) or AG1295 + PD173074 (E) on
OPC proliferation induced by RSC96-CM analyzed using BrdU
incorporation assay; F: Quantification of Brdu-positive OPCs (n=
5). **P<0.01, ***P<0.001 vs control. Scale bar=25 pm.
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Fig.5 Inhibitors of Erkl/2 and JNK signaling blocked
proliferation of OPCs induced by RSC96-CM. A-E: Effects of
pre-incubation with U0126 (C), SP600125 (D) or U0126 +
SP600125 (E) on OPC proliferation induced by RSC96-CM
analyzed using BrdU incorporation assay; F: Quantification of
Brdu-positive OPCs (n=5). **P<0.01, ***P<0.001 vs control. Scale
bar =25 pm.
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