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[ ABSTRACT ] Aim  To explore the effects of infrared polarized light combined with neuromuscular electrical stimulation
(NMES) on the therapeutic efficacy and serum levels of neurotrophin-3 (NT-3), brain-derived neurotrophic factor ( BDNF) , and
nerve growth factor (NGF) in patients with ischemic stroke (IS). Methods A total of 100 IS patients were selected and random-
ly and equally divided into a control group (receiving NMES therapy) and a study group (receiving NMES plus infrared polarized light
therapy) , with 50 patients in each group.  Neurological function ( national institutes of health stroke scale ( NIHSS), China stroke
scale (CSS) scores) , motor function (action research arm test (ARAT) score for upper limbs, Fugl-Meyer assessment (FMA) score
for lower limbs, short musculoskeletal function assessment (SMFA) score, Berg balance scale (BBS) score) , hemodynamic parame-
ters (dynamic resistance (DR), blood flow ( BF), mean blood flow (MBF) ), quality of life ( modified barthel index (MBI) , stroke-
specific quality of life scale (SS-QOL) score), and serum levels of NT-3, BDNF, and NGF were compared between the two groups.
Results Compared with the levels before treatment, after treatment, both groups showed decreased NIHSS scores, CSS scores, SMFA
scores, and DR, while upper limb ARAT scores, lower limb FMA scores, BBS scores, MBI scores, SS-QOL scores, BF, MBF, and
serum levels of NT-3, BDNF, and NGF increased. ~These changes were more significant in the study group compared to the control
group (P<0.05). Conclusion Infrared polarized light combined with NMES as a way for treating IS can significantly improve
patients’ neurological function, motor function, and hemodynamic parameters, increase serum neurotrophic factor levels, and enhance
patients’ quality of life.
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1.1 —fgHEM

WEE 2023 4F 1 A—2024 4 12 A K2k 6 0
100 ] IS B AL 3 7 Rk FH o 0 B4 5 #F
KA, % 50 B, xtBAHF 29 6, & 21 Fl, F i
(68.32+4.15) % A3 Em itk 15 ] $E R & 12 ],
A A2(3.02£0.56) K, # R4 5F 33 4,4 17 0], 5
1 (68.40+4.28) ¥, &t & MLk 17 ] ¥ & &
15 1], /%42 (3. 13£0.51) K, B4 B i =
SRS EZEN(P>0.05), A I OFE&(+H
B & M B o VG2 P 535 46w 2018) P A X B BT AT
B QEFERFRL , TRATRFAR;QOEFHXE L
BREAZZREF; DY N ERLH, N4 A%
BXEREHNEET;OLBTHXERIE,
Hrf . O & MR f; @B AR o s F
A, QFERBEIHEFL2 DA REKR BH
hm BB ERYE KRR SRE NS, DL
TEHAEHRREFREHE,ORE A Wt
RALE, ARG AGEBREZR S FHAL
(20221021) ,
1.2 BFFHE

4 B B BN, R A KT-90A & 4 4 LA
MR (RS BT EARAT)HAT
BT, BRME T 2R A2 UE 5%, K 35 He,

JiCHE 200 s, 10 s BT 50 s [ B K B oR0E
7730 min, B H 1 ~2 K5 R, #E087 12 A,
FRAGK A H4 ARk BT (R EBEED E
FUBARAE)HATTH, EHFFEL, KK
810 nm, # HHE 300 mW, X EAFE A 1 cm, KR
FE R4 1 em, BRAT A UK T3 R ALEE, BANE
Y B BB 43 ~5 min, 2K & 67 Bt K <20 min, f§ H
1R,BA10 ~15 ko 1 Ay &, 81 B, e iy
12 A,
1.3 WEiEHR

TR BB 12 A g, 27 3 LT 8 A3 AT
ME, O 20 & % 46 47 & A LOGIQ E10s #
FOMN(HERAEAHEEHRAR) R SA
M 4t ( dynamic resistance, DR ) | i °F 3 i1 i &
(cerebral blood flow, CBF) 5 i 3 # & ( myocardial
blood flow,MBF) , @& # £ & % B F A F. &k &
B# =Rkt 5 mL, 2 3 000 r/min % & 10 min
Ja B , & Al ELISA X Al & (R I W % X Al A
RN ) A NT-3 BDNF % NGF A F, @# &3
P BT LEFARERTAF TRETELN
P, w45 % B B L T A # R 4 F & & (national in-
stitute of health stroke scale , NIHSS)*' & i[5 % 1 &
% (China stroke scale, CSS) /¥ ¥ ## 2 of # & 47 72
B NIHSS 3 4 & 4~ 42 4+, 4 {8 B8 7™ 25 CSS 3
HEE8NEE BN A5 D A ERBERTHEY
B E, @Fhh A R BB E
#F % & % (action research arm test, ARAT) . T X
Fugl-Meyer & % ( Fugl-Meyer assessment for lower ex-
tremity, FMA ) | AL 4 ‘& # 34 it & % (short musculo-
skeletal function assessment,SMFA) X Berg T # & %
(Berg balance scale, BBS) i ff B (A 35 30 5 F # 3
s ARAT & 2 57 2, 2 AR Sy fE e 75 AL ™ &
FMA % 234 2, 2 2k 8 AR o #8125 4" & ; SMFA
B 100 4+, 4 kM 1K o B B 4T BBS iF 4 B 4
56 o, B HEFEET., OFFRETE K
B Barthel 4 %7 ( modified Barthel index, MBI) 5 Z
% JF| 4 7E iU & & & (stroke-specific quality of life scale,
SS-QOL) i fk H ¥ £ EES e I R EEFE, K &
100 %+, 7Bl m £ 7 T B AT
1.4 FHitESH

K SPSS 25.0 Zit FH M AT H A, ITER
B xxs R, KA 0 A By tH AR LB (%) &
T, RA N BEh, P<0.05 HERARITEE L,
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2.1 FHAMZIThEELLE

TRYTHT, PIZL NIHSS P43 CSS PR3t 25 5+ 0
WEME(P>0.05), 5HITATLE, wIT 4
NIHSS 43 (CSS P4 BIREAR, HLBFSE 40 A T % B2
(P<0.05;% 1),

®1 WAMZINBELLER oy
- Xf IR ZH gl
RITHT RIT )R I RIT )R
NIHSS  13.63+2.61 8.35:1.21° 13.4422.28 6.70x1.14%
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JTJA e,

2.2 FARIZEEHINEELLE

IRITHT, WL 418 B DR T 43 L35 22 5 O 1 3
PE(P>0.05), 5IRITATILE, IGIT I A I ik
ARAT ¥4, F B FMA $F 43, BBS T 2 ¥ F+ 5,
SMFA P43 REAR 5 HLAF 55 41 78 Al 4 o IR 21 o Oyt 3
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JRITHT, PIZH LTS NT-3 . BDNF A NGF /K I
BESTRFEME(P>0.05), ST, 1675
WIZH M7 NT-3 . BDNF M NGF /KFTh, HF5E 4
T X IEZH (P<0.05;554)

x4 WMAMFHEEREFRELLR pe/L

sk Xof B 41 WF5EeH

W TR i it
NT-3  7.21£1.10  9.69+1.25"  7.14%1.38  11.53=1.08"
BDNF  3.55+0.51 7.01£1.23*  3.62:0.43  8.85+1.38%

NGF  110.58+10.14  125.64+10.45" 112.20£10.39 147.64=11.57*

H:a R P<0.05, 5RIZIGITF AT LR b A P<0. 05, 5% B4R
I7 A A,
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IBITHT, PIZE MBI PE4  SS-QOL PR He 4 24 5+
TR E M (P>0.05) . SIAYTHT LA, 1AIT IR M4l
MBI, SS-QOL -3 Tt , FLAT 52 20 i T X B4 ( P<
0.05;%5),

x5 MAEFBEENREFRRELER i

B Xf R 20 i
®2 FAEHIHEELE 2 B emwm R T P

s X HR2H [iEDe| MBI 35.23+3.86 55.14#3.14° 34.90%3.69 67.34+3.76%

IRITHT RIT IR IRITHT RITIR SS-QOL 92.47+8. 11 129.83+12.37* 93.05+7.80 153.52+18.23
[ ARAT 23.20+2.37 30.18+2.54* 22.88+2.30 34.75+2.21% H.a b P<0.05, SRIZIIGITHT L4, b i P<0.05, 5 %F B4 A
T FMA  14.23+2.77 18.04+2.36* 14.50+2.81 21.72+2.30* IR A
SMFA 70.92+3.18 52.28+3.33" 70.66+3.57 38.18+3.56™
BBS 11.28+2.39 26.25+2.78* 10.99+2.07 40.5423.95%

Hia R P<0.05, SRIHARIFRT LIS ;b P<0.05, 5% B4R
IT A e,

2.3 THARMTEE N EIEFRIEE

IBYFHT, WiZH DR CBF MBF 4825 500 5 351
(P>0.05), SIRITRTLLEL, IR YT G M4l DR FEAK,
CBF \MBF J} &, HWFIT A A8 AR A8 b o0t HE 4 o 1
F(P<0.05;%3),

x3 WARMMRENFIERLR

X HRZH W4l

ity A o o -
JRYT I BIT G JRITH AT R

DR/ (kPa - s/m) 42. 26 +3. 68 36.25+3. 18* 42.56£3.55 32.20+3.76%
CBF/(em/s) 6.68+0.94 7.77+1.25% 6.73%1.05 10.15+1.36%
MBF/(em/s) 11.17x1.38 15.20+1.33% 11.46+1.55 17.98+1.26™

Ha N P<0.05, SRIIATT AT LE ;b 2 P<0.05, 5X AR
IT A L,

3 4 it
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B CEINE PR LA SRR B I 2555, B AR X B8 TR AE
G R T 3Z N AR A 7E — 5 1 R R 4k
WFFTUESE , NMES X T 5 2% 5 i 5 | 7 I B i AL
PEEZE I CE RO B LLAMmIRIGIA YT R
HGSBZEBREE , AT A S R SR A BE , D R E
SR, W IR L FH T AT 3 1S st

ARG R, IGIT 12 G SIRY7 AR, IR T
JE WiZH NIHSS 43 . CSS PEr IR A%, BLAFFR 48T
Xt HEAL; Wl B, 596 97 /T b gR, IR 9T S M 41 1
ARAT 343, F B FMA 34> BBS #4344 TF &,
SMFA PE4 AR ; ELBFSE 240 A8 Pl e 3ot BE2H o ol B 3%,
PR AMm IR C B A 2 LA FE R A 97 S A Bl
Tk 1S MG MM AIERZ s hAE, Xiang %5
WFFTINR, 12 JULPAT HE 3 350 T 12 a0 10528 200 B B L 4
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b, NI G2 A5 1S A B LR B FAE A1z 3l ) B F
% ; Tang 5"V HFSE 5, NMES 1) %6 30 98 7 . 3 4
SR RO A i > BRI B A B Y Bz - PR AR AR
FH PR E 7 S5-I - K2 5 Dy 68 D9 45 () A ELAE L, DT
UeEEA R 1E sh I RE, BRRIESE R AT A L E
S, 2L AMIR G RE A RS I AR R Y L s B 1)
RE, /0 B 3 TR, X SU I 9 B4 EAIE T AR 5T 45
128 UL PR) P S 5 e AP L 7 LR TR LA &
HFet s  AMYRERS TR LA 2540 S LS, B aE
PEREAX P R G E I, LA MI IR G4 2 D )
JCWRENS B TRZ 2L, 5 R MYk, 38 i Js 5 i,
T, 2 A A SR 75 AL

MG B, S5IRIT AT LR IRIT IR P4l DR [%
ik, CBF \MBF F+15 , ELAFIT 44535 AR A8 A %) B 441
R PR LLAMR R GG R 2 LA R YT
XFF IS B LI 8h J1 F R BCGE R A, BFIE A
Sk, A2 WL PR L S 3 AV AT P S 9 R SR UL A 1Y
iz gl B, AN 5 L PR 46 RE ), 3 o AR AR
28 U HE K B b2 3 Bl 7 J2 0 T SR AR Ak 35
WLPA ZE 360, M AR AR T BRGS0 M
SR AT 3 H A A e AR P R T AR, B
LB, LA (600 ~ 1 600 nm) fERE 55
R RANIAE , fie 2 1487 P 2 40— S A6 &L (nitric ox-
ide ,NO) BEH, BEAK I A BHL 7, DA T 388 Jor dgfe ot >f 1% 45
o M Mg I Bh 2

AWFTE KB, 56T H L8, 1R 9T I AL I v
NT-3 .BDNF J NGF 7K~V Ft 5, H 58 4 T X%t i
2H ., BDNF 1Eh 28 fish T 98 M 1) OC Bl i 4 1R 7, Hi 3R
IRHE N ] e 5 iz 2h D BE B LA DG, NGF |31 £
2 5 A 2T AT A9 T4 | T NT-3 X555
BEI AT E L g, BFFE RN
FIFRE 9% W 3% 3 a2 o) iz 2 B B8 HF BDNF 119
mRNA ik, HHLHI AT e 5 M 200 Kb )5 55 55 1
DA JE O S5 T S R A R P TR A SRR
PR A G, 20 AMIm PR G I A U BB 12 5 5 41 21
BRI LR R AR S ATP 14 BUSCR | o3t ph 42
JCHYER A Rz AR FR, AMRiROLE
BEUESZ AT LA WA 48 PE AN K 7 1 23k il e 4
RRIEXRT 2278 F2 A IR R, PR IR YT
T RBEE A B Tk 1S B 408 58 R 42
PARUEZPIN 3= E

A5 KB, SRR, IR YT 5 4L MBI,
SS-QOL PF43Fh g, ELAFFE 4 TXF BR 4, 20 4Mi 4R
AP LA R f 1S Rl JR o 2 Tl BE a2
SHIIRE MLRAG IR B p 2278 32 1 7 34945 3] 1 35 ok s,
DA 1S FE AT R ARG F BRE S AR 16 i,

L5 ERTIA 20 M PR DE R A 2 LA R G
F 7RI PE AR 2 b AT B SR IS 8 R R 2 DI RE iz 5
DIRe Kt sh J1 A 484, P fL3E #2258 R 1K
- PRI R AT T
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