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Melatonin Regulates Proliferation of ADSCs
and Differentiation of ADSCs to SCs in vitro

SUN Yingying, LIU Yumei, LIU Yongchang, LIU Weiqi, CHANG Chenhao, ZHANG Ziqgiang*
(College of Animal Science and Technology, Henan University of Science and Technology, Luoyang 471000, China)

Abstract The purpose of this study was to investigate the effect of MT (melatonin) on the differentiation
of ADSCs (adipose mesenchymal stem cells) into SCs (Schwann cells). ADSCs were isolated from mouse inguinal
fat pad and cultured to the third generation for adipogenic and osteogenic differentiation. Cell surface antigens were
identified by flow cytometry. The third-generation ADSCs were incubated with MT at different concentrations for
24 h, and the proliferation activity of cells was detected by the CCK-8 method, and then the appropriate concentra-
tion of MT was determined. The experiment was divided into control group, 50 nmol/L MT group, neural induc-
tion fluid group, and 50 nmol/L MT+neural induction fluid group. After 11 days of culture, the expression of GFAP
and S-100 on the surface of SCs was detected by qPCR and Western blot. The results showed that the proliferation
activity of 50 and 100 nmol/L MT on ADSCs was significantly higher than that of other groups, and the prolifera-
tion effect of 50 nmol/L MT was better. The mRNA and protein expressions of GFAP and S-100 in the nerve induc-

ek H 1: 2022-03-07 B2 HWI: 2022-04-01

5 HARRHE RS GLHE S U1504325). T BE 44 S A 5 BT H (HEAES: 19B230005 31101779) K17 B4 H 28Rl 2256 & (Bt ifk 5 222300420431)
BRI R

*EINEH . Tel: 15303791931, E-mail: ZigiangZhang@haust.edu.cn

Received: March 7, 2022 Received: April 1, 2022

This work was supported by the National Natural Science Foundation of China (Grant No.U1504325), the Key Scientific Research Project of Henan
Province (Grant No.19B230005, 31101779), and the Natural Science Foundation of Henan Province (Grant N0.222300420431)

*Corresponding author. Tel: +86-15303791931, E-mail: ZigiangZhang@haust.edu.cn



PV 5 A R SRR Ao I 7 150 76 o7 T 240 084 B B 1 e 7 A 4 A R S 1331

tion fluid group and 50 nmol/L MT+nerve induction fluid group were significantly higher than those in the control

group, while the mRNA and protein expressions of GFAP and S-100 in the 50 nmol/L MT nerve induction fluid

group were significantly higher than those in nerve induction fluid group. In conclusion, 50 nmol/L MT can signifi-

cantly promote the proliferation and differentiation of ADSCs in vitro.
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A: the primary ADSCs; B: the third generation ADSCs; C: oil red O staining; D: Alizarin red staining.

Bl ADSCsHIASS Zmait
Fig.1 Morphology and multidirectional differentiation of ADSCs
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Fig.2 The surface mark of ADSCs was analyzed by flow cytometry
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B3 REREMTIADSCsIETEE SIS0
Fig.3 Effects of different concentrations of MT on proliferation activity of ADSCs

A: XTHEA; B 1 50 nmol/L MT4L; C: #1451 T 4H; D: 50 nmol/L MT+{H£2

FWAL

A: control group; B: 50 nmol/L MT group; C: neural induction fluid group; D: 50 nmol/L MT combined with nerve induction solution group.
El4 BHETURESEFELEEIMADSCSHIFS
Fig.4 The morphology of ADSCs at passage 3 treated by induced medium was observed by microscope
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A: X4 B: 50 nmol/L MT4H; C: #14

(E)
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30 -

Nuclear number

25 WAL D: 50 nmol/L MT-+#H£ 5 4L B: ZIAZECRGiit . *+P<0.01, SXTIEAAH LA,

A: control group; B: 50 nmol/L MT group; C: neural induction fluid group; D: 50 nmol/L MT combined with nerve induction solution group; E: nuclear

count. ¥*P<0.01 compared with the control group.

El5 GERIERNS-100E[/RIE

Fig.5 The expression of S-100 protein was detected by immunofluorescence
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&6 qPCRINGFEAPFIS-100 mRNAKIZRIAIKFE
Fig.6 The expression level of GFAP and S-100 mRNA was detected by qPCR
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Fig.7 Expression level of GFAP and S-100 was detected using Western blot
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