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Abstract ; The normal growth of cells requires maintaining the balance between oxidation and antioxidant, while the
high glucose environment can destroy this balance, make the cell oxidation and antioxidant ability imbalance, tend to
oxidize, produce a large number of oxidation intermediate products, resulting in oxidative stress (OS) damage, resulting
in inflammatory factor secretion, and cell proliferation is slow, growth is inhibited. Photobiomodulation (PBM) has be-
come an indispensable method in rehabilitation treatment. On the one hand, PBM can improve the activity of antioxidant
enzymes , regulate the balance of antioxidant system, accelerate collagen synthesis; on the other hand, PBM can promote
the secretion of cytokines and growth factors, reduce inflammatory response, maintain oxidation and antioxidant balance,

promote cell proliferation. A large number of cell experiments, animal experiments and clinical studies have made an in-
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depth study and discussion on the specific mechanism and curative effects of PBM. In order to better promote the appli-

cation of PBM in the field of clinical and life sciences, the existing research results are reviewed and combed. In this pa-

per, the changes of cell damage, the mechanism of PBM repairing damage, the research progress and prospect of PBM

in high sugar environment are reviewed, and the mechanism of repair of cell oxidative stress damage induced by high glu-

cose in PBM is described, which can better promote the application of optics in the field of biomedicine.

Key words : medical optics; photobiomodulation; high glucose environment; cell proliferation; oxidative stress
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Wr b T1, Ho o NHE 2 AR R A 3, il 4k g 0
LA 2 S B 58 =i A A8 PP . Bl PR R 1 ¢
S e I A 23 104405 42 R AR Ty BB, 18 I 36 44 48 ( reactive
oxygen species, ROS) /= £E | & A AE A T, I 30 il 471
AR AL, e 2T BUA AL DL (oxidative stress,
0S)" . WREIRBE R, A0 VWS, VR R R AE R
T, i PR v 2 B A € O Mk A, SO A 2 L
WU B RS R MR 0398 YT T B SR 1
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P20 N, A H ARG TY T B WY A
PET R B O BE 2 1 R R O Y A W I Y R0
JICR I R 6 T A BT SR s B A % 4]
HE X G AR AT R S T A
e IR AT VE I ( photobiomodulation , PBM ) % Y 55 %
H:F7 325 (low level laser therapy, LTT) , dT 4% 15 5] T
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TGy, HEBT - v A 2 0 R 5l o LR AR L A%
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2L A I A L A Ak VT W AR ) T e o Y B B
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T, B AL JE A RO K 7 A g i ROS, ROS & I
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TER SRR 08 W B vp, Z R an i Y 5 3 1
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PR~ AT LR 19 2 115 0 1 9% e, 52 e 4 i G AR
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growth factor-B, TGF-B) & H Z 19 £ K K 1, X| £ 77
SIVRB, MBI, B NG R A 5 W
TGF-B1 /K- Jt i, Chastain 252 3 i %F H i 36 &
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240 il ( human embryonic skin fibroblasts cells, CCC-
ESFs) 1 TGF-B1 .\ TGF-B2 M £k B A THWER, X
AR & AR M S0 00 1 20 A Y 5 — Rl AL T
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NGF) j2 7 — M EE K KW 1, NGF e #l2fEh
WRH 22 R G0 DR B e IRTE B 2T 48 40 B | 9 1 40
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ML A R R IR BB IR - A 58 IR BT, R AE
BT RIEL A0 T A R A, 2R B AT ORI
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i B OS BB 2 T 2 J@ & 1 ( matrix metallo-
proteinase , MMPs ) 9 {5 5 % 511 Ko 41 i 0 35 5 (ex-
tracellular matrix , ECM ) Bk AR, IEHNHET ,Hﬁfﬁ
7 A2 FK i AN UL AZ 3 MMPs #3055, [ B
i 4 Jm & H EE ) L (tissue inhibitor of metallo-
proteinase , TIMPs ) % HoAls 2 1) 2R ] , 3 IR F5 A2
AP0 BRI SR, MMPs B9 3k B 18, TIMPs 3
K BN , B ECM AK g, SR AE 1A s
Lobmann %5 >V i 75 B Fg 5 J& 36 3% 9% - MMP-2/8/9
Y7t , MMP-9 1T i de 12 2 IR R 1405 81

A ZLZUTH s 1A% TIMP-2 7K U AR — 2 | X 3
B BRI K T MMPs 5 TIMPs (98a 7S, ik, AT
i 3 FEAIL MMPs & 2 A1 fin TIMPs 7K PSR AE R 697
RS T 1 OS 58105 1 TE 15 1 18 P R s 2 15t
5 05 0 0 A A IR R R G L AN AR IR T
(9 OS XoF 4 i A LAt 4 B3 77 A T — o AR B A R
Ca’ *VE R B2 M5 A5, PT A B 25 98 2 11 ( calmod-
ulin, CaM ) 2R AR AT B Bk B, I X6 40 i 2 B 7= A 1
FHPR KSR 0S S BN PIIEES Ca® WK EE AN CaM
FIRBE NN, Ca®* -CaM & A W) P IE 1K, BIG £ Fh 40
MR F 7 & N T L Chen %% R 4T 240 A0
i e Yot 0L A 5 BRL AR AT AR, % B v R IR BE R
LRSS BT 1, Ca® T 1 3K, FEBE B ROS Y 5 £
ik AL T 2 U, — R — RN T R
T L 0 A B ) o O TR, R — &k
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WSS, 7RI AP S =W T 4 2 i 4 5 L
TR AR B RS /N B O b AR TR A
JHEH K ( glutathione , GSH ) 85 4 8 4 A6 4 1% £L i ( Mn
superoxide dismutase, MnSOD) #4730 A LG 97, BE N
MRS T A E X S SEIRAR UL, B 0 A8
A 41t PR BB AL AR R BE DR BE S 1R 1) 0S
D3, A8 JRy Al FH A6 K TR st A R0 VA o7 48 PR A1 1
1A B R A Y R AR R 2R B AERLR 25 W0 00 T T
WS TR E AR . BB o T A R R BRI
RIT AR T W it T B R Ak AN IR DNA
TG FARE N, S E A B A R A i A
B AR 0T (2 A RS A TR A
P w Ak TR B B, AR T AR RS A, AT PR R
290 i 5 0] 1T 66 R B M DL % e A g W AR A 3R
B A7 0 T T IR A ) R
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o0 I 35 8 A5 400 0 4R A 3 DO IR S R R
AR o S 20 B ™ T A A5 R AR Ak TR R 3 PR R A
R T ORR s | R, ST DK & N 3R R AR
P S0 - 1 T B R B, A R R S 0 AT
LRRIR OS B HYIRIT H , ROS VE M4 0S 1= 4,
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ANASURT LA 2 48 A i Dt f) SF- AR S g LT DA Y
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M3k, AR PBM I 7% A0 B8 B4R AR, 55 OG TR 1 19
ROS KA A LMB & S i PR 5T 175 S (10 40 L OS #1437 , 1
B G B A, ] R
2.1 PBM X320

WO R B A0S BN O 2 MR R SE B I B
(RS , S R T W AT, 51 R B, ﬁﬂfﬂi
it s R OR A 5 S O kY Al
H@WE@;“&%%M&%%%‘E%,E&@Eéﬂiﬂ@é}%ﬁm,
IR N B B0 HAE AL I L TR
PBM Ji7 , Reza %' Xt R [l S AKOIR & F 36 Bl ( cy-
clooxygenase , COX) 1% W Wt 5 3% i 47 1 5% 43 #r, & B
©5RAIGE Y R AR R OGS R E AL, B
LISEHE LT AMEVE R, COX 1 Ry 35 B (ot %
A, VT LN AR O B, TR A G A I AN R H A
(Aym) ROS ATP  Ca® " 254K 52 | 1F H /K F .
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Fig.1 Schematic depiction of the cellular signaling

pathways triggered by PBM

2.2 PBM THMENNHTEE

R X6 O A W 800 T F 9 B, 55 IO g 8 A
15 0S IR, BB LR I PR AT ROS 93k
Krzysztof 219 i i iR 56 & B0 . RO MR BE T, M LL X HR
2H ,830 nm 0t 2 i 988 IR BE [F F ( tumor necrosis fac-
tor, TNF ) ) 73 6 £k W] {2 9ok 70> 5 4 L 635 nm 0L 4
830 nm FOGH T Y IL-6 193l it f /b i H. 830 nm
VO VRIS 240 L R 1A S, NI K P A L 1 R
=R EWN, Esmaeelinejad %[44] 7y 56 & F1, PBM
A LU S R R AR T N B JER B 2T 4 20 i o3 0 16 K

Tl P4 21 4 441 B A= K PR - (basic fibroblast growth fac-
tor,bFGF) ., Hamblin 5% 5@ 1K 56 & P PBM ] L)
TS M 5% SR I F (nuclear factor kappa-B, NF-kB) |, 1fij
FLE AL 1 5 PE 20 B v i R PR FR AR RS
Svobodov 45 07 fi F 90 K SR B 45 407 A5 AR
10 dJ5, B IR MEHR &Y CD86 1Y mRNA ik fit J
A IR B2 Bh D e A Tk 3% . Maldaner %7 &
BAE H,0, 1550 BA — i 5 8RR 1Y AT 4 40 i
o, PBM BA 8 B R QR RN BEAE D AT sl 4
WikE H,0, 51 & B G0 . Guimardes 25 FERF5E 1L
LT W% AR CNC AR B G T = u i (e
(catalase, CAT) N i bric #1idi /b , iX B CAT i 14 38
3& Takhtfooladi %' JEW] T 940 nm ) LED Y677 fE
2w UL P 41280 B S Ak ) GSH L, SOD | CAT 3£ ik 7K

S R D ke i P G 1R A L PR 2E 2 AR RE
LA 4E45140 . Amanda %500 % 30 PBM A LL3@ o 98 35
HE N CBEAL R NF-«B (9 3R 3k, 2 3#F O 000 & &
LI £ 5 B 20 B 3 % R 0 300 19 £ S5O 1 4 L
b, Lee 450" H 660 nm % 1R 5 & 5 55 52 9 A F
R AT 4E 41 2 ( human gingival fibroblasts, HGFs) , &
L B e W52 HGFs 7 A {2 2 40 i I (IL-1B
1.6 1L-8 Fl TNF-a) , PBM REA 55 B K3 L 412 4 41 iy
B9 mRNA £k KF

gr LTk, S5 WOETT DL SR A T Y
J e B oA A A IR S R T OS S, AE
fif I, Chen %52 E AT T 55 906 M B R BE R B R Y
CCC-ESFs 1y 08 PR W5, & B 635 nm HOLIE
T CCC-ESFs 7 AR5 55 19 ROS F28F 1T 40 i 4 55
M55 77 A2 1 IR PE BT S AL | CAT,SOD DA R i 4
W H i S8 Ak 5 1 4 (total glutathione peroxidase
activity,tGPX)Wﬂ?*ﬁ/ﬁ’fk%fﬁ]%gﬁ%*%ﬁﬁ,ﬁ’ ROS
A R ER
2.3 AESHEBRITHRAXER

PBM "REE S 8002 5 T O A W RN RO,
FALFE A (nm) A (J/em®) (DI (mW) Hi
A, BED, LS B SR RUCR X R IR
Ca R, e AmKBES LA FEE - ENES
P, FIRAR SO SCHR T A S5 T T AR ] i

WA B B WSO % A 280 3 527 4 2 i 4 i 1 7%
WO TR S, ELA R R R A A R i K
Fil >4 600 ~ 1 200 nm, Villiers #“”h}fﬁ%%% ,636 nm
WA IO 7T A2 4 40 AR 0% 38 58 23 A | 4E 55 40 M E R
TS UL KA R AR S0 55 35 N8 107 U5 1 40 i 1) 2 1 %
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0 A0 A A 4 HL A TR S, IR 4 T
JC S M ) A R R N R A M A 2
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T AT LA K b /0 40 BB T, {EL I AS T 40 i R
W521 J/em® BG40 MG 7= A 7 R00, 70 40
J S5 AR AR T 52 ~ 6 J/em? (430G 1 34 40
B 5 v ) O 3 e D A A e S B e Y
241 25 S BT ) 440 B G B A4 VE . Watban %P
2o AN [i) P4 A R e 8 OB U & B, 10 1/ em? |
633 nm (9O A R T SE4 MBS 5 . ARk K
810 nmAY OGN ,3 J/em® i )2 £ 51 & F g 41
JE AR Ak & A (ELX 4 B 0 4 JE B S I | T4 )/ em?
R R S R A A A A, SRR AR AN B TS T 2R
e SR AT (R B OB RE R U Sh A 05 D AL
A AR R B OGS RE A2 2F B B i 4 1 A A A AT
TN JRR P 1 e A AT BB PBM X6 8 4 A5 28 i
BARA BN R Z —, P, 2 1A 38 5 HO6 )
REA BT PBM LEIG R F R

3 HETEAEMITIEFER

BEXE PBM B3R 7 AL AT RO 73, H T E JT
J& T R AN | S Wi g Al RS, I %
IR R T Tl ES5 HOE £E R o i B A
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TFEVRGFrHE) 7 225 2 i A R PR 1 PBM 1)
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AT RIS, DR AL G 73R T TR TR 28330
AR B AR A 2 50 T30t
4 JEBUIR s PBM B il BF 72 19 1 BE AR R
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PR 0L PN AP S SR A R A LA
TR, IR A i A A T R4 ROS, BEA, R
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AL IR OR A R Al IR Y R A K A
TARYY R 2 A S AT BEAT 15 i e, B LA R 75 3
M7 PBM TG IR A B N R A AR A TR Y
20 OS KPS P A AL B WG AL UL IR R
VRSB - AR 28, o8 e I X 40 6 A A A
FEOT, O L, PBM R A A0 L A 43, 9 N R
PR T 44 200 HE 2T 48 2 1 RURE LR 1R R IR K F- A2
PEARNIE B, P O R s R BEE BT OT A
FIOEE A AR Wi 2 =, PBM 7T LA 21 38F — 25 1 4
Pt i 1A B e SR TR AR e,
Uy MuAfEE 1 G A A ) B 2 U IO

PBM 92§50 1 1 % JEE | D) 24 4 JE2 R fbk o 45 4
YA 8] B R B — 2P AR AR I 2k
HOL , B 0L 2 800 A A ) B9 A= W A, JF B
PBM A LA & HoA 167 T B, i PBM B 45 1 40 g 1]
THERE QI 2 5%, B BT 5C I IR A R IT, PBM
T SO A 40 ) B K 2 B0 58 3 (] s offg H
T REA A5 2 A A i 2 RO BR e D g B
9 5, Ay NS () fit e Sl A ) B R A i ik
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