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25 min,
2.3 Jigifn A AR VEAG

AT 5 2R FHAE 5 2G0T 21 51 10 ) 58 1A% 4G T 15
# (NIRSmart 11 -3000A , F+BH Z Q1 B2 7 ) X 32 il
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1& IE Beer—Lambert 22 ¥ Ot %25 FE 19 28 £k 5% 1k Sy
HbO, i HbR v B A8 Ak, Horp, 3% 22 43 B A2 R 1
(differential pathlength factor, DPF )& 6, Y #4k i
B30 mm'" © (ST AHCAG S s ik

(correlation—based signal improvement) X} [fl. i {5 &

AT R IE

2.4.22  IMAEWEITA t T HbO, Bk o2 S ke
B2 J2 T S U B S U bR ASBIFSE AR ICHDO, H]
TIRSA AT BAR L B R T X - 24 43t 32 3
A IE 5 AT 55 ARG RY il 3l ) A 7 il 2k
A XHRAY I T 35 s (FE 55 3047 15 s S FR IR,
20 s) 4 5AMMES KRE M F Y )E 1R 5~15 s,
2030 s B HbO, P ATA5 X SRR Xz 22
RIAAT: 55 1 R b HbO, Wk B AR 2t i, T AUEROR
4 : Diff[HbO,] =Mean[ HbO, ], ;. —Mean[HbO, 1, 4.
T F Al AR PE Brodmann (rorden” MRlIcro) 43 [X'*
RGN 73 SR X, A0 45 40) PR A4S 1 )22 (pri-
mary somatosensory cortex, PSC) #4432 5 |7 )2 (pri-
mary motor cortex, M1) iz Bl A X /4 Bljiz 8] X (pre—
motor and supplementary motor area, pSMA) & ’ %
GG DI IR W R . WK 1,

2.4.2.3 )7 XEMEBIAL M ] NIRS-KIT T A
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I AT 55 2Z [B] A AR DG AR BE , DALV 2l 3 27 Wil 10 e £
(hemodynamic response function, HRF) & £ 2R B0k
THRR R, 0T Bk IV 0 5 o AR 7 114 66 R A G A2 3
FHEIE ;@ GLM ZHfliit . i GLM i+ S 4 B (i
VR Ry A e 45 300 T P R R 5 ) ol FHAT L [
REZER,

*£1 B #EE7 Brodmann 9 X | H Kk RAE X 15

Table 1 Brain representation of channels on Brodmann’s area

) i BEBLER
JEILER X (ROT) Brodmann i X
LIRSS ek
1,2, 3-H AR A 1 2 35,37 8
vtz 3 iz 12 40 B 1 E 34 9,10
6-iz B RTIX /4 Bz s X 26,27,28,29,36,42 3,11,16,17,18,19
10-%ik X 24,25 21,22
R R )2 44 ,45-%1F [a] =A% Broca [X. 33,38,39 6,13
4615 SMIFTAS 2 2 31,32 7,14,15
21, 22— [l Fnagi b o] 44 1
38, 48—t [X. 43 2
Eﬁ\‘u —
e 43- T FIX 10 5
40-31% 134 Wernicke [X. 41 4
—31 2 A i R
W )2 17 Tﬂﬁ%{ui&); 2% 20
19-M eIk & B )2 30 12

2.5 Sil¥Ji:
INTRS BHE M TTE MATLAB R2021b(MathWorks,
USA) B85 R 847, 4 F 975 T 242 Homer2 (version
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WO BAH Xt 22 A F A T HELLA AT
it FHBCXT ¢ 46 55 LU AN ZRAT 5 320 & BT PPT B figi
P0G 22 57, Gei T 45 R R H R K IR (false discovery
rate, FDR) #EATHF 1E , % P, <0.05 N 2 %4 Gi it
= X, f#H BrainNet Viewer T E 435X I 3506 4% 0
AT 3D I RAL
3 MRER
3.1 AThER

XLPH 2 5 A Ny 2240 HT s , B PR (P<
0.05) 5 i K 1 (P<<0.05) 1 =R % 2, H.iA]
PR -5 1 10 R - 22 A0 A A i 35 A8 B850 (P<<0.05) .
W2, FHGREG L ER, 2l A FRiT e
155 R B BAL T4 F (1=-4.546,P<<0.010) , Il
Yia , A F AT 55 R A T s (1=-8.865,
P<<0.010), H 54 FAE55 R EF G
B Y (1=-1587,P=0.743) ; i 45 FAE XU 2R 00 5
HIAT 55 LB AE AL A 2 (1=-1.689, P=0.606) . UL
230 XMV ZRRT A AT 55 RBIIE WIE 1,

x2 WNAREENSHFESH(BHEXFH)
Table 2 Two—factor repeated measure ANOVA
(time x intervention)
n=17 VFIOrfl A ¥y FfE P R
Fisf [ 3.310 1 3.309 55.7 <<0.001 0.635
T 5.770 1 5.765 10.9 0.002 0.254
WFE X+ 1530 1 1.530 25.8 <C0.001 0.446
B2 1.900 32 0.059
T I T U RET NZRm s TIOR8 Tk A T U1k,

Note: Time means before/after training; Intervention means left

hand training/right hand training.

x3 MMINSGRIEHERKE LR
Table 3 Post—hoc analysis with comparison before

and after contralateral training

FJr K UL ks i

P_Bonferroni

L_PRE L_PST -0.741%1.421 -8.865 <20.010
L_PRE R_PRE -0.882+3.300 -4.546 <<0.010
R_PRE R_PST -0.141+1.421 -1.689 0.606
L_PST R_PST -0.282+3.024 -1.587 0.734

I : P_Bonferroni & Bonferroni % 1F J5 i PAH; L N AT R A

T PRE W IIZRHT s PST MRS
Note: P_Bonferroni means P—value with Bonferroni’s corrected;
L means left hand; R means right hand; PRE means be-

fore training; PST means after training.
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XU ZRHT IS A 55 R B

L IIERi]
RIS
ZET4 il
T 54 FAGRT LR, 1) P<0.05; 57 F AN 2R L
#.,2) P<0.05.

Note: Compared with the right hand group before training, 1) P<
0.05; compared with the left hand group before training,
2) P<0.05.
B MG EERESRIAHELE

Figure 1 Comparison of average task performance before

and after contralateral training

32 SRR

ki 5 3 25 SR i , X 25 s a2k BT A2
F-PPT I (925 pSMA (CH 29) .45 il pSMA (CH 16,
CH 17) F145 0 M1 [X.(CH 09) AH%% T 11 25 i 0 214
W (P<0.05). WK 2.4, MPATH T PPTHIHY
A5l pSMA (CH 19) A5l PSC (CH 08) #1475 fil] M1
(CH 10) 55 Il 25wy 38 0% 72 7 2 BRIl 4 (p<
0.05). U3 .3&5.

4 i #

AW FE FCHE T Al B 5232 AR X Y1 25 i
1E55 R B, B AT CERUN R T4 T [a] i 3 i
NTRS A 7 A M 3 A6 M 25 i A A4 55 o 7
ORI B JZ= BSOS A2 AL, S5 R s - X I 2R
JEFAEATAL 55 I XU 32 30 B2 J= B 0, e oA
) pSMA PR P2 38 WA S 3 i 5 5 2 AR B 2, 6 T
TEXH YRS, PRAT AT 55 F A ) pSMA 9 3806 7 2
RIT

AT AT IE , B I 25 ) CE & JEE A7 A2 AN R
PRELG . XIS AN T A M e iR h g i CE /Y
ANXEFRPEAL ] F R A7 R 8 — o0l s T 1o T A
SR O IA D A7 T 19 2k > SOOI e
BR, M0 25T B 2k 2D 85 R 2 A RIREER, 5 R R Y
RIFOT et CE LR M A A, eI 2R s , 3
TR AR K TARMR ST 55— ML A S R
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B2 lZEEFBUTRINE RHEE

Figure 2 Cortical activation after contralateral training with left hand perform

x4 WMINZEZFIEEBEHEREE MNIZ 8] 42 4R 5 X R 7% X 15
Table 4 Significantly activated channels and ROI with MNI coordination

after contralateral training with left hand perform

MNI

FeXF ¢ #5496 (PRE vs. PST)

B X Y Z ROI i P{H Pk
CH 09 40.479 -26.791 69.550 MI_R 2.354 0.032 0.349
CH 16 31.202 -19.863 75.684 pSMA_R 4.509 0.001 0.008
CH 17 18.870 -14.812 76.594 pSMA_R 5.340 <0.001 <<0.001
CH 29 -37.831 -3.670 65.088 pSMA_L 2.588 0.019 0.291

1 Prog MZ FDR A IE G AU P1H

Note: Prpr means P—value with FDR's corrected.

/ R 3
w £ U
4 2

B3 Ml EAFHITRNE B HEE
Figure 3 Cortical activation after contralateral training with right hand perform
®5 XMINEKEEFIEEEZHERIEE MNI 2 (8] 4247 5 3 Rz %48 X 5
Table 5 Significantly activated channels and ROI with MNI coordination

after contralateral training with right hand perform

- MNI ROI e X 246255 (pre vs. pst)

X Y 7 I2LE] P{H Prpr
CH 08 51.407 -32.047 62.609 PSC_R -2.248 0.039 0.463
CH 10 58.153 -11.560 51.048 MI1_R -2.133 0.048 0.463
CH 19 26.225 5.827 69.897 pSMA_R -2.792 0.013 0.463

1 Prog N4 FDRBCIE G Y PAE..

Note: Pppg means P—value with FDR's corrected.

PR 45 R THT o ATRERY I 2 A3 T
IR i e v, 2 B I RE 3 1 19 DU IE A2 IR
AR BRI 73 3 A 2 A4S B3RO R — £ RE A A Y
“TCACIRE ", WiAEIE ST 2 BN 2k , R AR 2K
PE BB — 9 ICA IR

ABEFE G5 R B, IR )5 26 TR 55 3%
BUAFAE 35 B T, WA AT 55 32 LAY o802 5 A W]

B s 2 NI B | SV 05 o1 ol N i 1 R D U
.o FARTHING %53 i 454 RUff 7 42 )1 250k 0L
AT REIR CE /97 1), & BLZE I )i 58 A
FAAE CE, X SR SEA R —EB0 X, AHEE i
A FAERIRHT A w2 iz shH fe s > A
TERAEHC 5 1 2 FAE AR LS T, BA —E/
NGRS Iy F 2023 (8] . DUNHAM 2 DU HIE 52 78 )1 25
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Neurobehavioral Mechanism of Cross—Education Phenomenon in the Upper Limb Based
on Functional Near—Infrared Spectroscopy
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ABSTRACT Objective To explore the neurobehavioral mechanism of cross-education phenomenon and asymmetry in the up-
per limb based on functional near-infrared spectroscopy (fNIRS). Methods A total of 17 healthy subjects recruited by Sir Run Run
Hospital of Nanjing Medical University from November 2023 to January 2024 were selected in a randomized cross-over trial. Pur-
due pegboard training with the contralateral upper limb of unilateral limb was taken as the contralateral training, and the number of
Purdue pegboard plug-ins completed within a limited time as the task performance. fNIRS was used to collect the cerebral hemody-
namic changes of healthy right-handed individuals after contralateral training when the left and right hand performed operational ac-
tivities and record the behavioral data, and compare the cerebral cortex activation and behavioral performance of the left and right
hands before and after contralateral training. Results ~After contralateral training, the performance of the left hand was significantly
better than that before training (/=-8.865, P<0.010), while the performance of the right hand did not change after training (=-1.689,
P=0.606). In addition, the left pre-motor and supplementary motor area (CH 29), right pre-motor and supplementary motor area (CH
16, CH 17) and right primary motor cortex (CH 09) were more significantly activated after contralateral training when subjects per-
formed the Purdue pegboard task with left hand (P<0.05). However, the right pre-motor and supplementary motor area (CH 19),
right primary somatosensory cortex (CH 08) and right primary motor cortex (CH 10) showed a decreasing trend in the activation
after contralateral training when subjects performed the Purdue pegboard task with right hand (P<0.05). Conclusion Cross-educa-
tion of the upper limbs is asymmetrical, indicating that the non-dominant hand experiences greater benefits compared to the domi-
nant hand. Cross-education may be attributed to enhance the cortical activation of the bilateral pre-motor and supplementary motor
area (pPSMA) to improve the task performance of the non-training limb.

KEY WORDS stroke; cross education; motor skill; upper limb function; functional near-infrared spectroscopy
DOI:10.3724/SP.J.1329.2024.03004

(B35 224 W)

Event—Related Potential Study of Cognitive Functions in Patients with Post—Stroke
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ABSTRACT Objective To investigate the correlation between P300 latency at different electrodes and cognitive function in
post-stroke cognitive impairment (PSCI) patients, providing experimental support for using P300 as an objective evaluation indica-
tor of cognitive function. Methods This study included 46 patients diagnosed with PSCI from May to July 2023 at the Affiliated
Rehabilitation Hospital of Fujian University of Traditional Chinese Medicine (PSCI group), and 20 control subjects matched for age,
gender, and education level (control group). The control group was assessed with the Montreal cognitive assessment (MoCA), while
the PSCI group was assessed with neuropsychological tests including MoCA, trail making test A (TMT-A), trail making test B (TMT-
B), rivermead behavioural memory test- II (RBMT- 1), and Rey-Osterrieth complex figure test (ROCFT). Both the control and PSCI
groups completed the event-related potential P300 assessment within seven days of participation in the study. Results Compared
with the control group, participants in the PSCI group showed significantly longer P300 latencies at nine electrodes (Fz, Cz, Pz,
F3, C3, P3, F4, C4, and P4) (P<0.05). ROC analysis indicated a strong correlation between P300 latency at Cz and Pz and overall
cognitive function prediction in PSCI patients (AUC>0.7). Further analysis revealed significant correlations between P300 latency at
Pz and P4 with visuospatial/executive functions, P300 latency at Pz with orientation, P300 latency at Fz with attention, and P300
latency at Cz, Pz, and P4 with memory function (P<0.05). Conclusion The prolonged P300 latency in PSCI patients is significantly
correlated with cognitive impairment. P300 latency at Fz, Cz, Pz, and P4 may serve as predictive indicators for overall cognitive
function, visuospatial/executive functions, orientation, attention, and memory domains. These findings will further expand the
assessment methods of cognitive functions in PSCI patients.

KEY WORDS post-stroke cognitive impairment; P300 latency; electroencephalogram; cognitive domains; Montreal cognitive
assessment
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