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WE B HETZMAAERE(DCS) I e g/ (CSVD) & F AT 20 48 (EF) Ao i & 20 6 fik 2 4k 2
(TREM2)Aat Z ik R-F ey #rm R LA R, F&  @®I20225F5 A—2023F 12 A £t K F W B2
A F s (A TATAY A P ) IS e L1260 CSVD B 3 4341 . KR RUILE T Rk o 4 St BE 28 21 45 Fm i,
LA 2245) , &7 AR P AT RAABLE N B RIR L E 2 0], RIS A Ao T B B SAN 20 0], 2403942
HL2h 78 I7 il 25 (30 min/ K, 1R /d,5 d/ B, 34 ) o RXIELL A 2569 ) B 42 (DCS & 77, iR
B E A2 mA,30 min/R,1:K/d,5d/ B, 348, 3RS 469 F B4R 2 (DCS AR, X &5 BAER
A2 BRAEBA) SRR BB B X B 40, A AR L AR R 69 B R R R A AR E L R 569 T AL, xR 2R A R s
FEE T30 BAEI (022 mA) 5L E(2—0 mA) A2, LA R &R A 0mA, 53 EETHERA
AT I e E % F A (EXIT25) 746 EF B A3A2 5 KR 8 A5 AP Ik 5 2 & (MMSE ) 345 B4R A 40 3 Ak 5 A3 42
JE 5 RR W 4E & &35 M B (SCWT ) 3% 4% EF; 5% A B35 %, 9% B M i 42 ) TREM2 482+ % 12 K P 5 KA (DCS 4K
LR AL BEFRRREFEN, &R 5870, 2447 /6 EXIT25 343 BAK(P<0.05) ; 5 x40
WLER XIS 20 04 97 )& EXTT25 #F 4 ZAK(P<0.05) ., L5 i& 97 AT bde 24074 97 /& MMSE #4937 & (P<0.05) ;
BT JE 24 MMSE #E45 bb 3k, 2 F A%t F &L (P>0.05), 57 AT E , 24074 97 5 SCWT — B R K B
8] An R — B R R B 1) 38 Y (P<<0.05) ,SCWT — 8 B A4 Ffo R — 5 B4 5 £ 13 R it F & L (P>0.05);
5t b i KB 40E 57 )6 SCWT — B B R B 18] £ 42 (P<0.05)., 5777 7 b4k, 2 2074 57 /& TREM2 A8 4
FAA KT I 5 (P<0.05); 5 3 RLA b4, X 36 4078 77 B TREMR2 A8 &F & ik R 4K (P<0.05) ; 5 *F B 20
YA, X B 40 TREM2 A8 3t & ik KB 248 (3897 )& =8 97 31 ) £ K (P<0.05) . X35 40 TREM2 A48 4 & ik K -F
EALYS EXIT25 35 240\ — SR R B A 240 R — S R B B 18] 4434 2 R A% (P<0.05), XBLARER K
04 5 X35 2852 JF R B 20 ) (100%) R & 13 48] (65%) X # B 124) (60% ) (»E B 1 4] (5%) Lk & 41 15 )
(75%). #&# DCS & & CSVD &4 EF, 2 AUH 7T 4 585 TREM2 A8 xR ik K-F A %,

KW I B R E R AR R AT I AR TREM2; 48 K AT 5T

SIRMER: /e, L, TS AE S 28 TR R SIOR i /s 1008 A8 AT ) RE R TREM2 AR X 33K /K ¥ (9 52 S AR SCPEWFIE (). BRE “# 41, 2026, 36 (1) :
30-38.
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FNIE A 28R RO AN LA R AT D AR TREM2 AR XS 238 7K - (5% i B HAR GBI

i 7N 482975 (cerebral small vessel disease, CSVD)
JE AR A TP g DAL 52 Mk T 5 PR R i 552 T A ) /N Bl
ok AR Bk T 20 AR DN R DK TR T BT Y —
FIIm IR AR JRBEERE AR . TECSVD B,
AT HE (executive function, EF ) FE g DA 01461 35 dx¢
T H A 58 AR B, B R B TARICAZ  rh 2 4
il BE 1 FA 0 95 R T K L 29 50% 1) B E TE 5 4
PN JR A LA P iR (vascular dementia, VaD) , ffic
15 2] AR AL B KO R R e H AT
I JC X CSVD AHEE EF Beht A94R8 iR 7 5
1M 2 & 28 1 ] 3 (repetitive transcranial magnetic
stimulation , *TMS) . £ fii fL 3% 45 25 ) T A (o
Il A A DA R B AR 12 ¥ 4 1 (2024 i) ) AR €
YA TR — R

T 25 0R 97 1R IR AR AP IR R AR
3% CSVD HHOC EF 4248 138 7 1] o 28 fil B v o)
1 (transcranial direct current stimulation, tDCS) 42—
o2z 4 OB B 2R T 1, L aE A R R %
o PR HE 28 AT S PR G K D se > . E A F
FEHE/N (DCS X Z R 22 RGUHM 84 (19 EF HAT 7%
TEBGEE L (EAE CSVD AR A 89 1 P UE S A5+ 73
AR HAEUHLHI T A I8

tDCS Xt EF F) 835 25 17 1] R #7 J i 28 B 2 i
00 B% . 6 A 20 ML firh & 52 1K 2 (triggering receptor
expressed on myeloid cells 2, TREM2) J& H #X #1 28 2
45 S R AP W OCHER 3 PR 7, FEERGA TN B 4
JL, 2 5 R JRE BN | A 0 B e b pil 248 5
£, TREM2 i i 5 17 4% 8 F DNAX {6 fL 8 1 12
FIDNAX % AL 2 110 A AR HT, 30E T {5 51l
i AN I E it f AN R
ZEHRAE TH R A TR b T DR S A 2 AR 0 i IR
WE5E A 8L, SN AN W bl TREM2 K-F- 5
CSVD figi F J5 s 28 7™ 8 F BE 52 0B AR O, HL il v vy
¥k TREM2 J2 VaD & DA 8154 1 il 57 fe B [
RN S SR —2D R TREM2 7 58 5 3 5
Vg /N 5 J5 240 L3 M DR B TE A A 1T (amyloid
B —protein, AB) 75 3 (19 T 45 1 JF 14 5 58 fph ] 4
PEO L BCEETEAEHE R, TREM2 1] BE7E CSVD SR EF
B AT R OCHE AR (0, JF T BB tDCS YR 22 SR
EH

H A7 1t TSR 58 PPl tDCS XF CSVD (4 EF 19+
TR, IRk Z 56 T2 1 Bl 45 52 i TREM2 AH %
FIBIF BIESE , ERARTT EF 2246 5 TREM2 3 2%

WU 2 (B SCH . R AR B 5T B AE PEAT tDCS X
CSVD 35 EF (A HT 5 /0 «DCS - F5U R 5 A1 A
Il TREM2 AH X 2635 7K - 19 22 4k 5 73 B TREM2 A
XiF 26 35 7K S AR AL FE 5 EF ok R BE (R A S, LA
12 tDCS B AE FIBL I 4 B 43 2 1m0 AR5, IF
CSVD B EF [ fitt 0k v BRE & S ms 42 1107 LS
1 IGEKRER
1.1 il kst
111 ZWitsifE  f56 hAREE 2 S 2e o 23
I %6 97 2 21 v 0 /) I 38005 2 12 ¥R 4 1 2020)
ML WibRifE
1.1.2 AR O TERER,HE3I~61H;
@ 4FE#E 40~75 % ;3 & T 4 F F it 3 (Edinburgh
Handedness Inventory , EHI) ¥ 73 45 5 b 45 F F 5
@ Hachinski S IfiL 35 4 2 L VF5r =7 59 5 & DU IR
£ B R SDUR IR IR i R 1T 5r 1 <7 43 © h
17 21 fiE 1 iR i %2 (Executive Interview—25, EXIT25)
PEAr =15 200 D MR ML, RETL A 78 RGN T 3
TEAE .
113 HEBRARME O ™ A IERS T Re vl (s |
B AR SO g W I 5 5 ) AP K I AR
o | P i A v 4 AR RS R 2 LA | B R K i R
I FL G A1 43 A Al AR A 2 R GRRe A D)
Zid e IN 2y M i G E @ IEES S
FCAbIE RAF 5T -
114 bR bR E O 5 R B A 2
5, F 2R ARG 5 @ 15 ] R 4% O T
K2R AR TS A3
1.2 — vk

AHFFEAE ] G*Power 3.1.9.2 AT REA S AL 1.
TR G L EXTT25 WA 1E R 2GR b , X B2 A
RIGLHAF2H 6 i3, DL EXIT25 PE4r 2208 (T Hilfs —
TR ) BT S BOR AR E 22 [ 43501 R (-4.20£2.30)
A1 (-2.20+1.81) ] 15 Cohen RN B d=0.97, & &
K B AR HE o 0.05, BT DALk 0.8, B B 4Lk
At R ED 18 . HIER WY 10% B H % BF
o FEAS I8 & AL 20 B BEER 2022 4FE 5 H —
2023 4F 12 H FETL R K 2EMH @A f DA v (e
Kt DA A0 112 AUEBE R CSVD (3 3L 43 4] .
K B HLEC 72643 R kot B ZH 21 B AR 56 20 22 491
RT3 A R R A H e R
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ZHTE 10, 3R 56 40 B 7% 2 191] , e 23056 41 AN %) R 20
FMA 200, 2H—ER LA, ER TSI
B X (P>0.05). WE1, RFRALILHERKEKE

KA AR rpue (BB RS AR rhD )R R Dl 2
it i (A IS . WXMHCIRB2022L1Lky009) .

R1 28—REREER

Table 1 Comparison of general data between two groups

] C"
4151 i i (s ) . A . G/ em) TR e kg)
X AR ZH 20 64.35+9.66 13 7 165.15+6.79 64.85+5.59
TR 20 64.554+8.82 11 9 165.80+6.13 64.00+6.93
FRIE R
151 B ﬁ“‘"'r "ﬂ; ﬁﬁ”?‘ﬁi% AR (M(Po P FE] i (vas,d)

X R ZH 20 16 4 16 4 9.00(4.25,9.00) 138.55+21.63
56 2H 20 17 3 16 4 8.50(5.00,10.00) 149.20+16.86
2 F i FE R 2 mA , FET 4R FNES A 4E 30 s AL ETHAT
A, W B AR I 1 1o P

2 20 ¥ H 52w L2 Wi T AN R 2 L IR
30 min, 130/d, 5 d/Jd, 364 J4 o 1056 40 72 A Rl
IR 1Y [F] I 252 (DCSTRYT , HL IR SR B 2 mA, B IR
30 min, 1¥K/d,5 d/J, 34 6 o X B 7E NIl 25
4[] i 2 32 tDCS Ph I, e S5 B DR FR A I
(] AR J) 40 ()i 4, L H 5 B2 S 0 mA T
2.1 YNRIT AN AT 25 R I 24
Yy B AR 250 T IR 25 PUBEZG ) LA K T
IR 55
2.1.2 NHINZE AR EE B AL B B AR
J1 Atz SRR BN ) YRR T A5y T
A . BARIN R XA RO it DR BRI
SRR PE U E AL 55 R R | T AL -k
AECNBRACNZ . BE R H R 5E Bk 5 ME S,
M55 4725 6 min, #54%: 55 Z [ Al B , &3 1 30 min.
BN AR GEAT 55 DAL 45 R AT DA
AT 55 o0 21 . 2Rk 2 MR T, RS sh
AT R B RN S B DR AT
THRAVE S B — SR, AT 55 R Rl o R A
V- 3 K V- 114 80% , RIVAT T} 20 22 [i] 40T duf B 1y A B2
5% .
2.1.3 DCSIAYY  BFEHULAL,DCS f PU)1 & E fig
LS A BR S ) A 77, 2 A A o AR ] .
Az BRER KR i M A A S AR 2 DA R (7 em X
5 em) b, FFEARCFN BB 23 ) 3 2 5 000 iy 2 v
(dorsolateral prefrontal cortex, DLPFC) Fl 45 il HE |-
D, I B [ o R E 2R T 10-20 [ B fiki
I RS, I AE (DCS flf At A& v, o33 L o

32

SEORIERE AR o X R 2 A e A R R 4
tDCS — 25, S B L INECHT 1) 52 (ORI 9 S8 R ORAIE
FEL 098 B 0, % B ZE SR LR R 8 T 30 s 1 R
METH(0—2 mA) 5[ (2—0 mA ) i 72, H A ]
HLE R 0 mA . ZEIRIT T FE v, WA £ 5 e 22 i &
W TP RS 2T o IR W 1R] G AT A
A RERE MIR Y7 AR B 0 P 2 (g g 14
S5) o TRYT LR DA R A R BRI AN D)
IRy

2.2 MgdRks

221 EFBFERHREE R EXIT25 PF5E EF R fE
JE  EXIT25 EA 55 5 1) N 38— 3P (Cronbach’s a=
0.799 5) FIPEAE 845 B (r=0.91) , 7] LS4 51 B
W EF FEfg . EXIT2S G507 -0 8 f &
Tm kBT T M | 3 R A2 ) RS
25 H L BAAH 0~24), T EFEDR 15 min 52K,
BT 0~5041, =15 57 R B FETE EF Ffls
222 ERINMIIIREREIS AT R 5K sk
ZH 72 (Mini—Mental State Examination, MMSE ) 75
AN DI RE R AFREE . MMSE JL 304 46H , 14
ZREIEHA 14, #5152 043, B4 0~30 47,
MMSE U 25 5 5 2 W B BEH X, ISCH (RZH
BIH<1T 7, /NFE (BB RE<64E) <2057,
Pl B CZEE B > 64 ) <24 50 WAEE I
T RERERT o

223 EF SRR 6 3% €38 I 5 (Stroop Color—
Word Test, SCWT) FH T 1¥AL EF 1056 s o o P e 2
BB AADUT, 52 0] RE P ELE b BT



TE/INIe A« 2L RO I/ LA AR AT T BE A TREM2 AR R 18 7KF ) 52 ) S AR SGPERIT 5

DU (TR S0, 48T X6 0L 9 2 g
BB 4T o 3 R, BT X ) R A
UCR“17“Q7 3" [ PUF 4L “ 6" “E 347, i
DR R e 2 B 1A 0.5 s BITERLAS ARG
& 1A H 3R G B AL 7S A D, BB R L
FB A R o % X AL 4G 120 4~ 5, Hop
60 A~ 1] 81— 3K, 60 41 (A — B, Al 6 — B R
— B PR REHLAY . IE A R R SN R[]
5, U6 RS EF AT
2.2.4 TREM2 MXTRIRAKFE R RERH
P4 JC DA R K I 5 mLL, WACHE T T8 7] ) B2 Rl
o, R IR AR EESS L 15~ 30 min &, {25 O HLTE
Z T LA 3 000 r/min 7% #2500 15 min, W E 2T
SERY LTSRSy, o B B A AR b .l
A R R A AR A IR ) AR 1 T I 7 928 WL
B 00 2 K 7 & I A2 LT TREM2 A1 Xt 36 1k 7K .
TREM2 7K~k &g , 380 A0 /N[5t 40 A T Ak 1) e
REBGE T, SHEAF SRR,
225 ARRMIEN GITE R R B E A
HERPANE S5 B SR L S Sk BRI R R
JEPE BRI IS 1 (DCS ARG M) 4
23 il ik

K HI SPSS 26.0 Ge i 8/ #E AT 84 4 A . it
BORHIR A IE 25304, Bt ok FH (x+5) 3208 HINIRYT
A HL 3R FHBC T ¢ Rz 365, 201 1] BE A2 SR FH Al ST R AR
R s AR TEZS 531, R M (Pys, Prg) Ko, 2N
He #8 2R H Wilcoxon 447 5 Bk FIAS: 56, 20 18] Fb 3%
Mann-Whitney U %0 . TR LA (%) ]3R0R
ZH A) F R H Xk 35 . & H Spearman £ 5 TREM2
ARR 28 38 7K - 22 {8 1 EXTIT25 PE43 228 . MMSE 143
ZE{A SCWT IF #2552 Ry B[] 22 (B A AH G . A
P<0.05FREFEAGIFE L.

3 & R
3.1 241897 HIG EXIT25 V5 Lbgs

5IRIF R0, 2 IR YT 5 EXIT2S5 B4 YRR
(P<<0.05) ; 5 %F HRZH b, i 06 4 A7 )5 EXIT25
SHEL(P<0.05). WFE2,

F2 24BTHIE EXIT25 15 L (vs) Vi
Table 2 Comparison of EXIT25 scores between two

groups before and after treatment (x+s) Scores
2R 1%k bEpagill 1BI7 G
Xt HRZH 20 23.45+2.04 22.55+2.65"
KA 20 24.154£2.76  20.80+2.67"%

T S5IRITHT AL, 1) P<<0.05; 5% IE4T L, 2) P<<0.05.
Note: compared with that before treatment, 1) P<0.05; com-

pared with the control group, 2) P<0.05.

3.2 24lIRYY G MMSE V-5 Lbgs

ST I, 2 AL IR MMSE 35345 71
(P<0.05) ; i ¥7 )& 2 4 MMSE PPy H 85, 22 R 04t
H#E X (P>0.05). %3,

*®3 28BTHIEMMSE S LR IM(P,,P) ] 5

Table 3 Comparison of MMSE scores between

two groups before and after
treatment [M(P,,,P,;) ]
AT TR
XHEEZH 20 20.00(18.00,22.00) 22.50(21.00,24.00)"
I 20 20.00019.00,23.75) 23.00(22.00,25.75)"

 HIRITAT ISR, 1) P<<0.05.

Note: compared with that before treatment, 1) P<0.05.
3.3 24liBy7 nifa SCWT E# R FR Rt ] beie

BRI HTHEL, 2 ZHIGYT I SCWT —ZU i i (7]

A — B 07 st (8] 24198/ (P<<0.05) , SCWT —FIE
TR A —BOE W 3R 22 S Y TG = 2 L (P>
0.05) ; 5% HRZH LA, i 90 413697 J5 SCWT —EU
7 ] B4 (P<<0.05) . WL 4.

Scores

4ii - Bk

R4 24RBITEIE SCWT ERR RN K M A E b [ M (P, Pys) ]

Table4 Comparison of SCWT accuracy rate and reaction time between two groups before and after treatment [M(P,,P,,) ]

— B B[] /ms

A—BUEHAE/ Y AV ] /ms

A BE EE —HOEMR/ %
VBITET 1.00(0.93,1.00)

-+ HE 4|
xR 20 WIFE 1.0000.93,1.00)
X WWIFET 1.00(0.93,1.00)

i Asg
gL 20 WBWITE 1.0000.93,1.00)

4 681.29(3 114.60,8 906.07)
4137.60(2 019.78,8 259.07)"

4.414.70(2 062.79,8 346.64)
2572.72(1489.70,3 596.70) V%

8958.14+5088.72
7411.32+4 338.14"

0.79(0.66,0.98)
0.78(0.67,0.98)

8670.95+£5 145.95
6 199.56+3 732.99"

0.84(0.67,1.00)
0.85(0.69,1.00)

W SIRITHTELER . 1) P<<0.05; 5 X%FRELH H#g,2) P<<0.05.

Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.
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3.4 28I B TREM2 AHF 26 3% K P F2E 1
bbas
5IRY7RT L, 2 697 fi TREM2 AH X R 15 7K

TREM2 A1 % 2 3K K F- B K (P<<0.05) ; 5 X R4 b
&, I 2 TREM2 A X Rk K E2EHGRITE — A
JTHT) B R (P<0.05). W35,

R TR (P<<0.05) 5 50 BRZH LA, i B AR Y7
F5 24BITRIE TREM2 834 Rik K FF0E B L3S (v+s) pg/mlL
Table S Comparison of TREMZ2 relative expression levels and differences between two groups
before and after treatment (x=s) pg/mL
Eibll B% ERERi] ifra ZH
X B 2H 20 154.09+14.04 207.20+20.28" 53.11+£22.81
A0 2H 20 146.24+9.56% 215.39+26.78" 69.14422.377

W SIRITIT R, 1) P<<0.05; 5 %HIEZH 8 ,2) P<<0.05,

Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

3.5 TREM2 A &R K2 S EXIT25 14 %
{#i . MMSE VT4 2548 . SCWT 1E i % H1Z I [h] 22
A PES

I 20 TREM2 A X 18 7K 22 1E 5 EXIT25 7
I ZEAE — BN S 18] 22 (AT — 250U s 8] 22 (H.
PR AHE(P<0.05), W36,

£ 6 TREM2EXRIE/KFEES EXIT25 5 28 . MMSE 4 28 . SCWT IE# E 0 Iz iz bt 8 £ E B X 4
Table 6 Correlation between the difference in TREM2 relative expression levels and EXIT25, MMSE and SCWT

. \ SCW'T IEHHZRFN I L Fif 8] 22 E
EXIT25 14 MSE 4
qau e B% ﬁﬁ;g” M}éﬁ /‘;? THOERE SN R EGEW R
Z18/ % BIZ{E/ ms  FEME/ % WHEIZEE/ms
e 20 IEEY -0.087 0.282 0.151 -0.314 0.166 -0.250
Py 0.716 0.228 0.524 0.177 0.485 0.289
X MRS -0.557 -0.088 -0.083 -0.805 0.055 -0.475
i
BEA 20 PAE 0.011 0.713 0.728 0.000 0.817 0.034

3.6 2HIRIT AR IOV KA F LR

Xof BEZH R RS2 O 81 5 3 56 20 2 5 g Jk 20 191
(100%) &5 13 1] (65%) K #JE 12 4] (60% ) | W
BiE 1191 (5% ) K Bk A 21154611 (75% ) -
4 it i
tDCS Xt CSVD H# EF i1
ARWFFEIEE R, 5 X AL 55, i 00 4 AE %52
DCS AN, EXIT25 P74 B AR & SCWT —
S50 N B[R] % B2 B 2, 57 «tDCS X CSVD SR
EF BAT I8 A RGERICR o R0 T gl ad LA R 34
PLRISE B . @ EF A48 3 5 %0 S0R A4 0] #% | DLP-
FC A5 1l DX ) 5 % 3l %8 VAE G, 12 XA 28 0 34 i
SERNEZ A ] S EEF BEAE ™ 1DCS FHAR 35 22 il
DLPFC, 7] 38 58 12 i X 4 28 06 2, 4 20 45 - 20k
TRIREE I D REK A4, NI 3 S R E I EF . £
THBF 9 32 43733 — 535 : NIKOLIN Z52 & 31, 3 >4 71
1 DCS FE R & {27103 (19 /B0 42 ; FREGNI
SR S R, WA BH AR «DCS SRS T R T A
TCAZ I s OHN 252 JR AL F] |, tDCS il ¥4 0T $12 T 1

4.1

34

BAE = A7 BT S5 b B e R PE . FEMA & AR R
I AR I Y, BV DCS I R HE X EF AS AR
WROR . MULLER > R Ge i ih -t — 23R 1
fE kG BE tDCS AT 1G5 g R B 1Y TAEICAZ o X SE 4
KRG R 3, LI 1 tDCS il 2%
DLPFC DJREAHE 58 EF BURSCHR . @ MR APk 56 4 2
T, AR 0 38 A I HE | X, 7T R R AR A 45 i ot 22
N5 P F 00 ] A RSO A i > B3R Ak < A4 X6 S , DA
MG A F EF P52, (3 tDCS 4 AT 3 ik 057 fih 28
XA 2 11 Pft 28 386 JoiE 52 M) 328 i i [X o 42 32 22 M DLP-
FCADCSIRYT I AARAE F8 35 b, L4 S AH C Mg X (4
XU DLPRC | J5 41131 B2 2 A7 I 2 56 ) i o (AR B 44
T, tDCS HEAE T B2 2 R SCRAR RN 2 Lk
IR, AT e 5 B JZ - SORAAR - B i 191 26 7 125 5 fh
P L sh S B aDCS N R 22
BRI T, R P X 4 2 4 R 10 7 A 0, X L
S [ 45 5%, tDCS AT 3 ) 3 0 it 25 ] SR T
2538 T S e HE S i X 28 2, e CSVD -3 EF
A ST B XS IN A0 EF R I A1, i85
i T ADCS B A AT 2o B AR A 60 T e Y 25 A 3L
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B SRR IRIRAS T G0 RN I T RE Y Bl s
HARBBNIGE 2 X — RS AL 2 A0
ZEE—ECY . AR ATREIR T (DCS =3 i) SR AR R AL
55 , LU AE 228 U H 45 2 2 B 1) 555 0 1, LA
5NN S I AR R0 A o 1 22 mT SR A BIL 1 JE R TR
JEVREY . AR SCWT AL S5, ¥R Y7 Ja — BRI I 1]
VIR NN RTE S 7 2a T - S (A S P S 7
N, T HATRESR TH T IARIAR AR IE A R OR B
SR L B, T RESZ K AERBON F , K W]
J 7 s 18] B2 5 R A A LN R AR . PRk, AT LA
WRIZ FUHEA R FAT 55 AT IE S R B R, al A

AR TN TR
4.2 tDCS %} TREM2 % ik 1% 15 1 H B i 1E
B

ZINJISE T 240 D FR) I8 o e i ke S4B 40 I K 52 Y
KA IR, Sy S A F iDCS T i T R R
S /0N JISE J5 2 L 14 T (5~ 10 )220 /NI o 4
FELIECTT J A A SR DU R T DA R B i ) 35
TREM2 A 4 18 42 /IN B2 J57 40 L 3 B A1 A Ik e 3
TUFEAL BT 201, nTREAY T tDCS RO 28 S 2 9
BN TREM2 A 3 i 2 Fif 5 5 36 B 02 2 /IR ot
20 i Py 2 R (M) B [l 5T R (M2) R TUFLAE , K 4%
PUARAEHISY . LEE 255078 201 i e afn K BB AL
KB ADCS REWS T /)N i Jot 48 i 3% 1 TREM2 Jf- 1)
il 7 S PTG TR 1/8% I 1~k AR BE 4 55 T (nuclear
factor kappa—light—chain—enhancer of activated B cells,
NF-«B )it #% , NI M AR AE S . X —HLH 5
A FELEE B 10 pf 22 4P B " TREM2. B35 3 A
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Effect of Transcranial Direct Current Stimulation on Executive Function and TREM?2 Rela-
tive Expression Level in Patients with Cerebral Small Vessel Disease and Its Correlation Study
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ABSTRACT Objective To investigate the effects of transcranial direct current stimulation (tDCS) on executive function (EF)
and the relative expression level of triggering receptor expressed on myeloid cells 2 (TREM?2) in patients with cerebral small vessel
disease (CSVD), and to explore their correlation. Methods A total of 43 CSVD patients from the outpatient and inpatient depart-
ments of Mental Health Center of Jiangnan University (Wuxi Mental Health Center) between May 2022 and December 2023 were
enrolled. The patients were divided into control group with 21 cases and experimental group with 22 cases using the random number
table method. During the treatment, one case dropped out from the control group and two from the experimental group, resulting in
20 cases included in each group for final analysis. Both groups received conventional medication and cognitive training (30 min per
session, once daily, 5 days per week for 4 weeks). The experimental group additionally received tDCS treatment concurrent with cog-
nitive training, with a current intensity of 2 mA, 30 min per session, once daily, 5 days per week for 4 weeks. The control group
received sham tDCS during cognitive training, with identical equipment, procedures, duration, frequency, and period as the experi-
mental group. To mimic the slight tingling sensation of real stimulation and ensure blinding, the control group received a 30-second
current ramp-up (0—2 mA) at the beginning and a 30-second current ramp-down (2—0 mA) at the end, with 0 mA current for the
remainder of the session. Before and after treatment, EF impairment was assessed using the Executive Interview-25 (EXIT25); glob-
al cognitive impairment was assessed using the Mini-Mental State Examination (MMSE); EF was assessed using the Stroop Color-
Word Test (SCWT); the relative expression level of TREM2 was measured by enzyme-linked immunosorbent assay; and adverse
reactions were recorded using a tDCS experience questionnaire. Results Compared with pre-treatment, EXIT25 scores decreased
in both groups after treatment (P<0.05). Compared with the control group, the experimental group showed a lower EXIT25 score
after treatment (P<0.05). Compared with pre-treatment, MMSE scores increased in both groups after treatment (P<0.05); there was
no significant difference in MMSE scores between the two groups after treatment (P>0.05). Compared with pre-treatment, both
groups showed reduced reaction time for both congruent and incongruent conditions in the SCWT after treatment (P<0.05), while no
significant differences were found in accuracy between the congruent and incongruent conditions of the SCWT (P>0.05). Compared
with the control group, the experimental group showed a shorter congruent reaction time in the SCWT after treatment (£<0.05).
Compared with pre-treatment, the relative expression level of TREM2 increased in both groups after treatment (P<0.05). Compared
with the control group, the experimental group had a lower TREM2 relative expression level before treatment (P<0.05). Compared
with the control group, the experimental group showed a greater change (post-treatment minus before treatment) in the relative
expression level of TREM2 (P<0.05). In the experimental group, the change in TREM2 relative expression level was negatively cor-
related with changes in EXIT25 scores, congruent reaction time, and incongruent reaction time (P<0.05). No adverse reactions were
reported in the control group. In the experimental group, mild tingling was reported by 20 cases (100%), itching by 13 cases (65%),
a burning sensation by 12 cases (60%), drowsiness by 1 cases (5%), and skin redness by 15 cases (75%). Conclusion tDCS can
improve EF in CSVD patients, and its mechanism may be related to the modulation of the relative expression level of TREM2.
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