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Abstract: Neurodegenerative diseases are a heterogeneous group of irreversible illnesses caused by the progressive loss of neuronal
structure or function, leading to cognitive and movement disorders, without safe and effective treatments. Exploring the application
potential of non-invasive physical therapy for neurodegenerative diseases is of great significance for disease remission and effective
control. Phototherapy is a method that uses the interaction of light and tissue to treat diseases and promote the rehabilitation of the
body through photochemical or photophysical reactions, with precise and minimally invasive features. Low-light therapy is a type
of non-invasive phototherapy that is used in promoting wound healing, pain relief, inflammation regression, and tissue regeneration.
Clinical studies have also confirmed that low-light therapy can effectively improve the pathological symptoms of patients with
neurodegenerative diseases. Thus, as a non-invasive physical therapy, low-light therapy provides a promising new direction for the

2020-03-25; 2020-04-28
B, bR R A B A TR AR, EERT T MO TR E-mail: xwei@bjmu.edu.cn
PR TR G WIE “REROCEAR SN 2035 &R (2018-XZ-27)

www.engineering.org.cn/ch/journal/sscae

108



PEITIERE 2020 F £22% SE3H)

relief and effective control of neurodegenerative diseases. This article summarizes the research progress of low-light therapy for

neurodegenerative diseases and prospects its application in conjunction with the development of optoelectronic technology. It is

suggested that the mechanism and dose effect relationship of low light should be clarified, new low-light treatment technology should

be developed, and the clinical verification system and evaluation index should be improved, so as to benefit patients and serve the

society as soon as possible.
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IR, SEIMARE LT = BER (ATP) j=&, M
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BN — MR AT I AR 1R YT T2

NIRRT A UM AD B B IR CAE I R K
56 BHES . JE R4 670 nm 2165 R
RGBT S s N R GTVARTT, BRE PR IR
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movich [25] X ELILE N PBM (FTILYG, 20 mW, i
22/ k) TR R (46 1D F1Z5 %) Memantin.
Rivastigmine 7597 B3 (43 401D HI7 sz, 45
R U] PBM 2010 e Gl 0 A AAR U A 21 e 3, A
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RIEF o 30 0T 5 (DBS), XK A i i
FEEAAR, 2 HArE H a7 8 PD F AT
W, AT IE T 2 B R 51 R IR R T R T
REST . B H PD g shiER. B48 DBS A
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JTHEPL PD W & 48 Kt g . 7E MPTP %5 5 1) PD /)
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i, RERS ORI B ENE T (SNe) 1 £ LG 4n e
95 MPTP 5l EEME, g/ N E 33530, JEE
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58 5 MPTP 5 5 19 PD /BRI B 3% 30 [34].
ZNH BT T — FANBHE N BN S LE, 43 Bk
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Mo [35]. BEJG, Z/NAHES T PBM ¥E T X5 MPTP
7S 01 PD A ME . 83 N G £F PBM
(670 nm, 257 M350 EIT, IR T (2 75%)
MPTP 53 ) SNe FZUIRIA TR B 4u kg 4=, 38
T SCRMAR R Z R R ACEEBA M (THH 4ifusi i,
W7 R BRI A E IR T ERIE (GDNF),
= THEFI0 PD IGRRER (MR67. 25153, 1B83)
IRZAHERD, HEF/E PBM (670 nm, 125J1) ¥A
7 IR G1EME T PD I RAEIR 9 2 20 [36,37].

Mitrofanis Z(4%/INEA 78 & B PBM JE S B i
VRN, BTG S AN E A S RE R S S AR
M, 3K HRR T PBM. 7E MPTP % S PD /)
.+, PBM (670 nm LED) &5+ BLAB/c /N5,
[ s AR S AR Sk, RESIRAE SNc 2 UiZ RE4N A
M E2K [38]. H/NHAEAE M HR /MR (C57BL/6)
HRIGAE 7 IX —45 5%, PBM (670 nm LED) [R5y
Ja SLRIVEST MPTP, 6 K5t il it 7 2 (i fig 41
(1) k% [39]. {HH T PBM ¥5 97 1 MPTP £ 4
[FFEAT, PIASHA & PBM 2 38 i 3zt i 96 97 L #%
R TR IRE, ISR T MPTP (259048
WEhJ1, MIMIESE T PD K. 1% /N &H 0T
FLFH PBM (670 nm LED) RSN R TS 5B A0 )5 5,
10 RJGVES MPTP, 45 B BURE A B G k
BB, AN JE LT AL R PBM fE B 58 ¢ MPTP % 5
(1) FF 0 s 2 PR F AL Bl PE M 22 TR R Re A IR 5 %, Dk
BEFAZE AR FOS BHEEMZ ST [40]. M
UESE T PBM 8 541 41 2L % 1 B MPTP i 3 1)
PD #5453, BIRi 1 i PBM HIAZ R ThRE. itk
L% PBM Tikb B AR A —Mal 47 R pp &2 /47 T
T it , A FL S i 28 1) B8 AR T ML T AN 4

HIT e ffk PD (IR R IR 3G B AETT B Ut
Santos 2% [41] i8id 670 nm LED £ /i I8 5% A Sk
#B SNc ¥a 97 17 4 PD &35, X EHuxf B4 (17 41D
B8 PBM BT B E B RE LR, R
T EDGRGNT PD O AR, B R PIRAEAS [F]
B CA T B UAS H D 8 FH 56 B R0 47 2 ] 4331
4 1000~10 000 lux 1 0.5~1.5 h ) B 256 ik, 4
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[ Paus A AF]T Willis 2245 253138 ([ 61697 7%
W 3E PD B M R B s RS #5400 [42,43]. 3%
Videnovic A1} 2% Rutten 1254 18 H Y6 V6 97 7] B¢
3 PD B H WRENR G i, A R R HEARIES [44,45],

(=) B{XBTSIEEMALTEE

EARVF Z T L CLAIE S PBM W 4 48 95 993 52 ik
FONFIACAZ AR B AR, (R B AR
if PBM XH@ 2 i 1A EI TR S Lima 204%
%5 (46,47 WHAR T tPBM Xt 40 % AR ficAZ FniE
BN . 52 E I AR Ak 1064 nm LXK
05 7 J2 F A5 g HEAT B PBM IR Y. PR S, A
IBVLFEFEAILZAE S o, SXTHRAML, Hrd
M2 MR S IR FIE AR RIS I EE B s . Bk
T A5 BRI (PANAS-X) B i H AR S S,
BRZ 5FEHEIENRRIEEREZ THRIE%
RA, HEXIRAME, 16974 B A 8 A
THERE, SEESRESGE, XEHIRRY, &
PO L AT DAE R — AR AR R 7725k
BB KTh e, 05N BRI G A SR Th g
BB Salimi 242 HIBAH 78 1 tPBM X {g Je 75 4F figi
Az BRRRAE S 3E = O ThRe M sE i (48], ikt A
B Bz 2 F %) 850 nm LED Ui B0 PBM &5 .
ERMHEE (QEEG) 28 7R tPBM J& K¢ JZ Mk H g
AR, MEEDIREA WM. E XN Song P
WEZH BRI T tPBM X NGB 3l 2 DL B P 1 5
M [49]. 281 820 nm 6 JE S 76 Ml 4] 2% i2 8)) f2 J2
A0 28— TS5 OB TR AL, 46 P R ) 2 % s 3
75 R AL IR IR 2 5, R ] PBM W] B 1 iz
B R AT

H B K B0 55 2 U] PBM 7] LA 20 P 458
AT PRI B /N BRI N PN KN S e A2 NG B e 7T,
HIER M 20 B RIER . KZH0745 PBM ¥k
I7 IR AT PR 50 (1) BT T AT 2 7 0 F 1 L AR Bt
T, JEHRERW, H5IHAWGIT HIE R, PBM A
REdft RO A R A BAT IR AR s & ot, (FH A TH
TR B IR A MR ES . BT LA, PBM AJ LATE
BE R BT TR, S dlme KR .
F—JiTH, PBM [VF 28, GFE D & A B
AIEG I, #E A T AR Sk,
PBM X i R B A AR s 2 A T s . B,
RN PBM EFHFIE®E A, wHBFIlELZ

IS, SERT T SEZRm k4. B, JRRA
PE ) PBM ANUR] BLUK J& D503 T8 BIVRIT 1 AT 30 F
B, mHARERN AR LR T B
I EATIRBA . G RAERRS /L, T2 N

=\ AFIRTT RAFRAKAIMER

T LRI AR, DR SEAE 2 MO
IR s AL, HABORE 2 (K™ 4% (AR 7Tt
UESE TIX 4518, (HiZ8U st RPN B, RE
e e R WA, SR AR ILRIANTS 28, 1y EL T4
ERNAIT RS, BROCRANE, InKIT ROESE
A2, MMIBRHIFH A TE. B, MERAT ISR
JCEEWRTT BAFRABL T, &M T IRRKHHEAR TB
AT

(=) ERASAIEANEBEREMXR

15 55 WO o & R 37 AL B 78, AR
Wong-Riley #($5 [4] P\ Fl1 Hamblin Z$5 [4] A 3= 52 5 £
T 808 nm PBM & i i 5 CCO & L34 ATP 7= &
FILHIREFL, (HA DGR FLIEATRN o B IR IA 4%
[ B\ 22 £E SR WF 5T 633 nm PBM 38 i 40 i 25 11 4F 32 44
Pt S BRI R #0220 AE 5 B B ) R YT, TR
TREBENT AR HLL LR ZENR)Z
AT, BTG R G 9T T PBM I R G AE H ML
H 738 AN 7] PBM 1R F 5 s RE B RUE i 4
IBAT MR, N R, R, R A R
RS, ERSBIERNLEI ARG 552 fE
PBM (14, 3l e BG4 2 2L an T 4 oK
LA SRR, R EAFAERMERALN /B
VE NI FE PBM HIAE I SE A R AE A 7 0% . X TiX
—HOEE T, A VR R, A
B, TR IRN R O 5 A UM BRI 86 R
MLk AR, WA A (] B0 A AS [F] /R A T Y
ERBLE, A Bedt—P 48 ST R R R AR IR
N FH o

IR IT B ORE SR T AN, L Th R %
WHEZLEY, M1 mWem® # 100 mW/em®, A
RERE AN 10 210 J A%, SRR EERE T & A
i 0.1~0.75 ‘C. BRI Z IR 78 R B9 E4F 1 1A
[F o= EAR R AP 22 R08, BFEERIR. ik
KOGIVE R, GELEABKMD . B —771, EIF
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PRIGTT IR, SR BIRE R — MR E N
BEiEAR. AN R AT I E A E,
LRI LLAM G T I NSk B AN Sk B () 28 3 6 L A
1%~3%, A% 0.03% [ &5 AL ZFE 12 mm 1)K
ZU[50]. Rk, BHRAST T4 X% i 5
BORRE, AFEH T A NMERREER K. SEE
RS OB B SR )« S e & s eV T 7 O
Gh R, BT R, 0TIl AR R K
TR EEMNESE L.

(Z) FRFHFBIGHAIBTHEAR

H H7 B A AT 3 JF K B T A 4R AT M
e gl Y N 0 ) R A W o DA\ v I o8
P 32 N 485 0 i BRSO Sk Z6 97 . B
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