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[ Abstract] Objective  To study the effect of red light on the proliferation of mesenchymal stem cells
(BMSCs). Methods BMSCs were isolated from Sprague-Dawley rats and cultured in vitro. They were irradiated
with red light delivered by a light-emitting diode placed 2 ¢m above the cell layer. The light had a wavelength of
620 nm and a maximum power of 1 W. The measured optical power density was 6.67 mW/cm’. The cells were ran-
domly divided into a control group and three experimental groups. The control group was not irradiated, while the oth-
er 3 groups were irradiated at 0.5, 1 and 2 J/cm® for 75 s, 150 s or 300 s, repeated twice with an interval of 12
hours. Forty-eight hours after the irradiation, cellular proliferation was evaluated using CCK-8 assays and DNA repli-
cation was quantified with a Cell-Light EAU. Changes in the cell cycle parameters were detected using flow cytometry.
Results  After the irradiation, the proliferation and DNA replication of the experimental group were significantly
strengthened, while the cell growth cycle was significantly shortened compared with the control group, especially in
the group irradiated at 0.5 J/cm®>. Conclusion Low-energy red light irradiation can promote the proliferation of
mesenchymal stem cells in vitro by enhancing DNA replication and shortening the cell growth cycle.

[ Key words] Low-energy phototherapy; Light-emitting diodes; Photobiomodulation; Mesenchymal stem
cells;  Proliferation
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MSCs 3458 /b SR SUE AL, R Ry - A e 24
SN AN By e 7 2 ) e = 7/ K 1D 5 A3
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= ST
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JEIE SD R FRECH SRR BR , iy A R R W] 5 =
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JaEEFRR I T IR RS 2 24 h O, 2Bk
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Bl B2 9090, Se I PBS TR 2 WK, R 0.25% iR
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0.5 J/em?#

0 J/em?#H

2 J/em?#H

1J/ecm?#H

1 2 MSCs TR A% H (5] 5 AH 22 . 6UBE , < 100)

T 4 MSCs BEFETE M AR
2520 MSCs BAFH I LLTE UL 1, 2R IBE A 1
K2 KIS0 OD 4 18] 25 R L Ge it 7%
X (P>0.05) ; ZLIEHEE 3 KI5 K& BLAS 5256 241 40 ffd
OD {E Y5 xF FE 4 B 3% i ( P<0.05) , FFL4 0.5 J/em®
ZH 200 R B T A
R LA RE 5 B LT IR 5 45 L 40 L 9 T e H

(x+s)
0 HHESE 1 K5 OB 2 K5 JERRSE 3 Kn
oD i oD {4 oD {8
popiekel 0.2236+0.0627  0.3375+0.0489  0.5623+0.0815
0.5 /em? 41 0.2591£0.0638  0.4103+0.0378  1.3291+0.0538"
1J/em® 41 0.2563+0.0358  0.3921+0.0630  0.9745+0.0655"
2 Vem? 4 0.2721£0.0571  0.3769+0.0462  0.7767+0.0709%

VE SN IR HedR, * P<0.05
= &4 MSCs DNA & il 2 Heds
UM DNA 2RI MR E 2, % 26
RALF 2 ARSI B (A) |, 49 eAR AL T 42 il

0 J/em?#H 0.5 J/em?#
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2 A AN DNA ZHIEPE R

RAEMML(B) ;4 Image Pro plus 6.0 RREXF40HT )5
KL, LI A AL B/A Y B3 T IRk
S HHRL 0.5 J/em?® 2H B/A AR 6 R R R B

DU 454 MSCs 41 it JE AR 1k s

-2 MSCs 2 Jifd JE A AR AR 0 15 0L 5% 2, S X R
FLa, RIS SEE A AL T G,-G, 9200 it K ik 4 1) 8 0k
R S G,-M AN AR B B 2 H DNA &
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0.05) ; Hod L 0.5 J/em?® ZH3E A DNA A5 0 K & e
WA BUE % .
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AT (%)
205 Go-G, M1 S G,-M
X HEZH 76.71+0.23 9.47+0.21 13.42+0.50
0.5 J/em® #H 64.73+0.56° 15.56+0.42° 22.61+0.25*
1J/em? 4 68.53+0.45° 13.21+0.30* 19.86+0.68*
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. SR g, * P<0.05
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ST A TR, UESE AR E SR LED 1% IS Re e
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WA S A WST-8, 76 HL 7 2R A 1E FH T 9 b {4 oy Jit
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TEAAE A, ARSI BN, UK 620 nm Z0EHE
G 3 d B, A5 5 50 A 20 6 1 5 3 1 B4 ) HE A B
W5R (P<0.05) , Hodr L 0.5 J/em?® 20 40 i 48 5 3% Ve
W, EdU & — P i i s e A% 1 2, fe e 40 i s
B AR M i i e 75 A IEAE & il DNA 20 1o AR 10F
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HEZH B 34, e L 0.5 1/ em® 2H 200 i S 49128 Ak et )
B3 P78 LED 2D HR ST RESE 55 MSCs DNA & BRI
W70 05 3 BRI OL T, DT A 4820 g A= K ]
W4k, FRGEHREN] 620 nm LED JEAH 1206 IR 5t
REIH A $2 v 20 e DNA B2 i35 14, 4 2 i i AR K 4
MR HE MSCS RSN K-

HATATSE B, A A G BB AN R AR 241
H, 40 LED #5604 1068 450 ~ 470 nm, 7] R H T8
AJLEIEARYT IR ARAE AR I W
BRI A IR B35 A5 114 7 v VE B & B, 620 nm LED & i
BESIGPTIA TS P13K/ AKT 38 5% , 4 v | %) 40 i
T~ Martignago 55 PEAG AN I LED S B K R 4
2 IRFEFE (520, % B 630 nm 215 FR S AT A4 50k
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SR VR A A« B 1 R 5% (window-specifici-
ty) , RIZE SRR PR A T, — R RR 2 BB I N Y
JEHR ] 7 A 5 W A ) RN, Hou 45 SR
635 nmfKAEFHOEXT 86 MSCs #E-17 BB 5T, TR % N
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MTT Fb (6301 Brd U 32 K6 00 200 e 348 L 175 000, & B4 S 06
HAMIETE RS 0~4 d IS5 K Hib 20,5 1/ em?
ZH 2N A TRV e IH i 7E FR G 4~ 6 d JWIIA) 40 i s g Ak
TEEW, IR 8 d J5 & I X 40 B b 7 7 A 3R
2 AR LSRN [ fig o R AR AR T4 (B K
620 nm) RS X EBE MSCs AL 52, & IR A4 d
BF1 J/em®ZHA0 2 J/em® ZH 200 it 45 5 15 4 447 %58 6t R 21 A
HLIEEE (P<0.05) 1M 4 J/cm® ZH 40 ML 365 76 14 5 % BB 4H
(6] 22 G2 X (P>0.05) . Li 251 R 630 nmAf
RESE LT BB B8 MSCs, YE T 3%5 B 43 Al 0 5,10
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i MSCs ¥EF AR S0, ARG B2 R,
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PRIETEAE A AE B IR
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620 nmAEFH T LLGAERF 8 iR S FRST R (] 5504, fig
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