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Effects of computer-assisted cognitive function training on serum neurological function related indexes and living ability
in patients with cognitive impairment after stroke Meng Demin, Liao Qihua , Liao Jiaquan. Rehabilitation Medi-
cal Center of Enshi Tujia and Miao Autonomous Prefecture Central Hospital , Hubei Enshi 445000, China
[Abstract] Objective: To explore the effect of computer-assisted cognitive training (CACR) on serum neurological
function related indexes and living ability in patients with cognitive impairment after stroke. Methods: All 80 pa-
tients with cognitive dysfunction after stroke admitted to our hospital were randomly divided into the control group
(n=40) and the experimental group (n=40). All patients received routine therapy. Besides, the control group was
given occupational therapy. and the experimental group was subjected to CACR. Before and 3 months after the in-
tervention, the Mini-Mental State Evaluation (MMSE) was used to evaluate the cognitive function, and the modified
Barthel Index (MBI to assess the living ability. The levels of serum Visinin-like protein-1 (VILIP-1). glial fibril-
lary acidic protein (GFAP) and neuron-specific enolase (NSE) were detected. Results: After the intervention, the
MMSE and MBI scores in the two groups were significantly higher than those before the intervention (P<C0.05),
and those in the experimental group were significantly higher than in the control group (P<C0. 05); the levels of ser-
um VILIP-1, GFAP, and NSE in the two groups were significantly lower than those before the intervention (P<C
0.05) . and those in the experimental group were significantly lower than in the control group (P<C0.05). Conclu-
sion; The intervention of CACR combined with occupational therapy for patients with cognitive dysfunction after CS
can effectively down-regulate the expression of serum VILIP-1, GFAP. and NSE, significantly improve the cogni-
tive function of patients, and significantly improve their living ability.

[Key words] computer-assisted cognitive rehabilitation training; occupational therapy; stroke; cognitive dysfunc-

tion; living ability

Jii 2 e Ay I DR i 6 I o S TP T R A N A B 1Y
ST R T INA R R BBE B2 R LUIA R B A A
WL PRSI A PR A 3 A

Wi B 9 :2022-03-01

PR BT - 1. B+ FE 0 A VA D B B B R IR 2, e B
445000;2. B E O BERE . WHL BB 443000

YEZ A« f A (1991 . &, EVREE G, EEM F &
5%,

W IHAEE B FE AL {ge98@163. com

£ 52 77 THT B

fib R AR BT 60261 o I S rh oA R B A B R L
TE R B CAZ T R E 0] BEAT R BB AL T
55 B A TR RE T ELASH T AT B A2 L R fil
A AR R R AT A . BRAE 2 O B R
R R I TR R 0 245 0 X I 2 v S A A R
PEATIGR T HBCRA PR o ITAF K . e PR 2 B A R B R
YR ik A v G825 A R e i b g B AR
15 0 W PR SR A BR SN 507 i nl ol i 2 T R )



PR - 2022 4E 7 H « 45 37 B4 T

REF B 1755 00 o A 1) 3 B — S P Ml %ok R85 S it 1 45
AT ZBMOIRWRE™ . A BEE THAENLE AW
R LA B I 25 4 52 W i T R T R, 35
BILAH B I 5 5 AT o B AR 1 38 o R 3 X7 05
T ERE AT R I S T R N A 25
@7 g O LN e e = i (RN R ) =R |
(R L T (B A v i g I 13 RN S
(computer-assisted cognitive rehabilitation training,
CACRYIIBFFE R Z . 1 WG & 45 & Y BF SR e b . I Ah
AR FE 48 L HE B A 2R -1 (Visinin-like pro-
tein-1, VILIP-1) | JIZ it £F 4k fR ¥ 76 (1 (glial fibrillary
acidic protein, GFAP) | #1 28 U 5 5 V£ 4 I 6 il (neu-
ron-specific enolase, NSE) Fl i A~ f B 2 1A H1 [ 15 1
FETE—E M KA. A B9 10 CACR 25 & 1R LYy
T 7 FH T Bl A o DA R B A T I O UL ¢ T AR
Feifi 3 VILIP-1,GFAP NSE /K44, 57 4 H G
T b % g A m S DA R R AR T R T TR S R
i o

1 #ZMERE

L1 —fst# SEHE 201847 A ~2021 48 7 A A
B Wi B 80 i) fili A% v JF DA RN B Rl R e AR L TR BV
G ABRUE  AF G e I i 1005 By 96 4 R ) A DG il A b
I bR HE s B K AR EL W B AR A B 4 o 3 5 T
5 ks #OR 45 F Hr B 2 (Mini-mental State Examina-
tion, MMSE) 43 24 43 LA R 5 G U 0. B 4% R 4F
F AT 5 BE 0 3 5 A N ERH: 5 J8 X A F 58 1 HL [R) 2
Z 5. HEBRARE AFTE ™ BN PR R s HA R 5 i
AN R B B 5 5 O BT R O BROG S5 p 282 R R 3
SCH s AN 25 P s s AEC A BN T AE. i
TEARUE TSR] R BN R 3O 1 s PR A
JEAkSE S S5HE5E . B9 AT G2 BE AL A 6T AR 41 L W %%
H,2 HAW R LR 2E S gt = E L BRA T I

Mo WAL T,
1.2 7%
L2.1 wMET A BESSTERMNE IR

PR ER A58 BT . TR LAl B S 1R 7 s, AR
FAAE O _BIBFES T NG N A H 5 R R

397

i OG5 e AR TG B 55 . OK A S AE I 2. 32 SRR T IR
iR o G 2 > ol A 1 e BBCEE N ) AR A s A B Ol
2] . QW MINHIN L a. P2 H] 5 AT T2k 2
T JEBRIE Wy it 0 P55 U1 2 L B DI R 24 45 8 R
— W o2 B P o 8% K Lo o T L R R L
PHESERE . Wil o PRI R R 6 1 503 T AR — S
ity » ZEOR SR R A B E AT 3 25 b LT Ty A e
W2k« 3 2R Bt B Uik Do b se i 5 5 e 3212 1
Yk 5 T B O B AT O A5 07 AU ZR R L2 T L TR
IR HIC A S THA B 58 0 H #3555 d. i RE
Jr g« 32 B i 52 A i = A5 07 2O e I 2 10 i 4
R PR INECE R O R Y AT R Y
SR s e, 1) I 25 o B E TR AR B BRI R EOR
FEBE WA [ T5 A6 5 . B[R] S II 2 « 13 Bly S8 3% ) 2 16 20
4 R A T AR S ()3 R )] B 2 A T R i fil OB
BT NGRS 1 /s 30 min/ W, 4 J5 IT Ji&
S ITFIE S A,

1.2.2 CACR  WLE A %) gl a5 CACR,
KA HLO BE S INAPEAS I 2k & 52 (LS. DK-

YYZ) . i L 5 B2 0 35 5 88 3 E 47 1 25 I 25
SR Ky p B0 L R S B NGRS . O LT
Y G5 - BER B3 D 5K (&1 7 b Bl s & B[R] A9 7 9
2 s QEIEACAZ F1 00 25« B4t — gL 1B o i 55 3 3l
T R B . B B R R 47 L R B R
1K B R T 5 (R Uy R 52 5 D 25 T B AVE e 0 I 25 < 2R 2
R AN FSLAR DY SR b5 AT 28 07 4N TR
D7 B BRI R T LLWES s @ AT R U5« AN [R) 22 3l
o A Tl e Je B S8 3 TR 0 PR ] U g 2
PRAERRNE QBB IS LB EE 4% —
FE RLHEHES A B A U8 s AL N S 4L
FiOMRAE SN B L B8 H 2R, B —
Pl bR 15 SR R 7E B I R o R . DTS RE
F1 W R — B W T L T R e A )
B e, % 1 % /d, 30 min/ YK, 45 J5 T
Je 5 LIk 3 AN H . A BREY S hPE AR
BV AT, Z e B RIB NG Tk R IE 5] 5 8
FIF RN 25, I 2 39 70 A3 e 1] 1) 5 A

1.3 etk FHE®E. T3 ANHE 2 dikfr

K1 2HFELEERE

.- . B/ AR I A h A () AR () 215 (D
(€D (% .x+s) Uizt i L 1/ A 5 LI X/t / AR wih LR /s L L
W g2 2H 40 23/17 56.25+5. 38 8.38+2.05 12/28 13/19/8 22/18
popiistik 40 26/14 57. 4046, 04 8.80+2.63 14/26 11/18/11 19/21
Y/t 0.474 0. 899 0.797 0.228 0. 667 0. 450
P 0.491 0.371 0.428 0.633 0.716 0.502




398

PLRIFE . OIAAIYIfE : MMSE J2 $ & i 3% 1) B 28 5t
e, 330 8, BRIIE R AT 1 43, B RS IR B R
IS 0 4y R B I 0~30 43, 7540 B A
HIY)RE R 4F . @ BE . 2 B Barthel 45 £% (modi-
fied Barthel index, MBD ; MBI ¥ 43 ik 3| 5 #8 1 60
A3 N LA LA I H B 60 43 LR R A 7 RE
PO PP BRI, AR TG B ) BB B . O LI 2# 5 AR A
. R 2 Has ki 6 ml, 3500 rpm B5.0» 10 min
Jo Wb T WL SR T R SR R W BEE Rk RS I VILIP-1,
GFAP . NSE /K,

1.4 %it# % 5 SPSS 19. 0 Bkt B 17
Geit2E oA R 2 s RoR .2 AR e A L
B ¢ K5 THECROR T B R R 2 H LR K
5. DL P<<0.05FR/REREAGI¥E L,

2 R
2.1 MMSE # % 2 4+ #i[j MMSE % WY 73 K
BB ZERY LG EE T3 ANHAF 24

MMSE £ 55 ¥ 43 K .43 35 B 8 344 &5 (P<<0. 05) , HLWL
ZA IR IE 4 B i T BRZH (P<<0. 05) , L3 2,
2.2 MBI#% 24T Hinr MBI P74y b2 5 38
Giiterm T 3 A 2 46 MBI 432 0 5 3
(P<C0.05) , HULEE 2 W i T X B 21 (P<C0. 05) , L
%3,

2.3 iFEF AR 2 4T AT M VILIP-1,GFAP,
NSE /Kt 22 gt 248 3 T8 3 A~ 5 2 4l
¥ VILIP-1.GFAP NSE /K -2 8 B (P<<0. 05) , H.
WL 4 H47 1] B A1 T % BB 20 (P<<0. 05) , DL 3 4,

Chinese Journal of Rehabilitation,Jul 2022, Vol. 37 No. 7

*£3 24T WAETE MBI P45 3 Sr.xts
AH n T i T3 A~H t P
WELH 40  53.06+8.37 72.26+10.52  9.033  0.000
XPHEZH 40 52.59+8.02 64.14+9. 32 5.941  0.000
t 0. 256 3. 654
P 0.798 0. 000
3 it

i 2 F DAy — RS AR L 1 A R VR 1 i o
IR BT T RAE TR I . ARk L B TR
Tl 7 rp R KT B £ T IR A R AT R P AR, H
25— T80 i 2 R 73 A A 2 52 ) R 4 A T
BN L A REAT . POA RIS REW S TE R T g2 T
JE 1) 7 45 22 DX I A A v s DA R B s m] T I L AR
FAETR B B O L R R L A T S A
R R T 4 T

WFFE R N2 R R IS 3 S A NI 2 Th e S
SE R AT AT H S A ROR AT RE P L JE A — E R B B 2 2T M
B B YN 25 5245 % XA 2 RE FT Bl Ja] R L DR
T AR A d5fe i 114 4ot 28 Ty R 8 o W S L g el
i 25 v I i £ B ) A2 25 S — ol R A ST B A
B A BB B A R A2 A — b e AT RO . ARk T I
S i A v B A R SAG T Y 7 kL T AR A5 AR
OL R BRIy R R IR T HOH AR L BT I H 2R AT
fo R B 48 T BE A PR T AR LT Bl AT X
5 FH L A RE TR B BB MR A T . BRI R T AR LY i T
5 B 2 o B R AN T e . R R I
iR B AT RE A 01 T o AR I 2R N A Lk 2 XA
b T Bl A e 3 B T 5 O H B AT RCR AN L T TR

F2 24T HIATE MMSE & W55 LA gr.xts
o : Aﬁ‘i?—‘?ﬁﬁﬁ , P _ [EEVA:T A , P » ﬁ"ﬁﬁﬂl‘ijﬁﬁ , P
T T T3 4~ H Rl T34 H T T FHi 34 H
WL, 40 5.2240. 69 8.06=+0. 62 19. 363 0. 000 2.25+0.31 2.64+0.24 6.292 0. 000 2.9040. 34 4.36+0. 38 18.109 0. 000
XFHRZH 40 5.047+0. 63 6.8240.57 13. 146 0. 000 2.1440.28 2.347+0.22 3.552 0. 001 2.7840.28 3.6240.32 12. 494 0. 000
t 1.218 9.312 1. 665 5.828 1.723 9.753
P 0. 227 0. 000 0. 100 0. 000 0. 089 0. 000
wl n : i1ty A , P _ FE 1] ) A , P _ J=%i , , P
T T T3 4~ H R} T34 H T T FHi 34 H
WL 40 1.95+0. 24 2.7140.23 14. 460 0. 000 5.96+0.84 8.82+0.79 15. 686 0. 000 18.38+3.25 26.59+4.12 9. 895 0. 000
SR 40 1.83+0.21 2.3740.26 10. 219 0. 000 5.68+0.78 7.32740.65 10. 216 0. 000 17.6142.96 22.47+3.81 6.371 0. 000
t 2. 380 6.195 1. 545 9.273 1. 108 4. 643
P 0. 020 0. 000 0. 126 0. 000 0.271 0. 000
F 4 2 HTTHTE M HE bR U Tks
VILIP-1(ng/L) GFAP(mg/ L) NSE(ng/L)
HH n - ! P - ! P - ! P
Ty T 34 H T T 341 Ty T 34 A
WELL 40 526.57+53.16  402.36+35.08 12.334 0. 000 9.21+1.83 6.02+1.36 8. 849 0. 000 22.56+5.69 13.2543.62 8.731 0. 000
XFHEZH 40 528.61+£51.19  423.42+39.11  10.327 0. 000 9.73£2.09 7.48+1.52 5. 506 0. 000 23.49+6.17 17.02+4. 24 5. 466 0. 000
t 0.175 2.535 1.184 4.527 0.701 4,277
P 0.862 0.013 0. 240 0. 000 0. 486 0. 000




PR - 2022 4E 7 H « 45 37 B4 T

eI S UENIN)E €

P4, CACR 3% — 5 YDA 01 15 )11 25y 32k iz
FifiK. CACR HAE ek FhAtb 2 oo bS58 e F
J it BRI HLIIN R R G nT AR £ 5 AN TR 5 T D) RE A% 10
FATETE 50 2E DT AR S AR T AT MR I 25T
HAINGNAEE SO, 35 A 8 a] 32 8 B X2 %
TERE  TTA B T3R8 A I RO 1 . AR5k
PRHVEM T 5 CACR FERGZAR 5 tA 0 Bk o i) 1o FH 28
R EER IR, T3 A H E W4 MMSE £ 535y K
34 A 4k R TR B R B AL B R VR YR B
CACR Xt 8 N HI T RE 8 ROR B R — AR PR S
FEFLIE R A CACR 38 T I 25 58 H Bk 1 R 5
1 A R E AR R R AT . H CACR e 252 ik,
TR T A 2 R R A AN G, ) o AN TR
GhREIE AR W7 E T JR s T 5 A A o 35 A 22 R G R
T SZ AR A 2 A L 175 5 2 i P2 o 2 fof DA 60 o 3 s o
L T AT SEEA D R & . FEARHIR ST 1 3 A
A Je g4 MBI T3 BH b i85 1 190 B [5) 309 %k R 4, 42
AR IR CACR Rl iR # /BT RE . T Be s A
J& CACR W BEIAE TR S 5 AT IR BRI T 2 25 ) L I
LN RS 2 SR A I v, DT B2 e AR 3 A T AR ) L AR il
EYEP T2 I

GFAP J& 1 v [0 22 25 1. 8 B 0T 40 B T e A . 24 i
P 5z BRI ST R S 4 i PTG 430 GFAP, BF5E
F L M GFAP 7K 77 % il 45 v 28 35 1 SOl R s 1
FRREPEAT—E R VILIP-1 h—Fh/ Ny PR E A
TR Z 20 M AE TR, T T PP A v g T4
., HHOKF@ o, B R @, NSE h—
T EBEAEAE T v MK 25 200 0 P ) O SR FT T AR R
A R G R MR . WFIE R, T NSE 7K ik
AR R I RO B T R R SR OE M Y. TR
SRR S B AR S N 5 T B A v I DA R R A R
H T GFAP ZE40 M P2 ) R /R . Zeaifa s oF
FEe W, CACR A Xf il A< v 5 A 60 B 1 £ % VILIP-1,
NSE Fibie 20 Hil/E . ARG, T3 3 A~ H a0
LA I35 VILIP-1.GFAP NSE 7K 5F- 1 BH A%+ i i &
)X HE 2 4 7 SR UL 97 1 6 CACR 348 1] fig 3 i
BRCF VLI VILIP-1,GFAP NSE 7K Mg ik £ % 32 1
T REME A

2% LTk, CACR 255 AR M7k AE CS Ja N mpess 1
Foueb N TR S B AR 3 i VILIP-1.GFAP . NSE /K

399

AR B A RE R 0 . 3 0 B AR 3 e
ABFFEBET 1 A7 E— 5 A AL 4 2 21 T (8] 3% E A —
B ALAFIT TS R UL T 52 B0 . 505 20K Sk oF
FEBLT . LIRS R

(&% k]

(1] 5KFH, Pinter D. 442 i 4% v 8 25 IAJ0 ) Bl B 9 09 0 32 L0 ). vl [l e
&, 2019, 34(9).476.

(2] BRBHMEEE, ffat, AR, 48 SREIHEE S F R g & A A BT ik
Xl AR e N JBE Sl B R A 0 RS ORI R 5
2019, 32(2):202-206.

(3] 2%, Whomiin, ZEmild, 25 JISUH Bl S V6 57 % I 26 J5 A 1 2
RERERF RS LT ). SETBE Bl PR 2% A5 2019, 16(2):188-190.

(4] BRIAMR ., 5 3CRE Bl o B i A B A 4 p LML dbat: AR TR
H R AL, 2013:101-102.

(5] BEFEAE. SoPRIAS B ZR pOR O B (R R e [T ], o [ <2 v
ZePeRi A, 2016, 19(8).77-78.

[6] Ohura T, Hase K, Nakajima Y, et al. Validity and reliability of a per-
formance evaluation tool based on the modified Barthel Index for stroke
patients[ ] ]. BMC Med Res Methodol, 2017, 17(1):131-139.

(7] XUme B 018, Sk BEET 45 & B2 22 TR RIOA ¥ 7 IR AL f5 AR 2
RERRLAT 9 R VLT ). P IS ,2019,34(3) . 123-126.

[8] sz, SRHI, HERIR. A th /52 3h DR e S i g vl 28 v 38 i BT
BRI, hE AR R g BE % . 2018, 16(3):57-61.

Lo sk, XIBEFE, BelT, 45 FEACATAT (00l I 2500 s 45 b s DA
FERG AR 0], b R A G 5 S0 2019, 25(9) :1070-1074.

[10] PREEE, By, ¥HF. & TR BN o i A h 8 5 i
R HRORI)]. ZBEESE, 2019, 40(8) :865-868.

C11] S/, 222, M2, 48, THE R B oA R0 Z4ou A 4 A0 3 A
T RE A R [T, b S Al g 2 ks, 2019, 22(16) : 1826-
1832.

L12] XUBE2F, Fafh, P, 45, THRHLAR B iAot i 2 J5 oA 0 B i
BIBCRT]. T AREE2E, 2019, 40(10):1401-1404,

(130 X% R, BEAS. SETIFEALAE NG R 78 B3 2 AR A H I e vh 1y
RS BT AR, 2021, 16(3) :246-250.

[14] Gill J, Latour L, Diaz-Arrastia R, et al. Glial fibrillary acidic protein el-
evations relate to neuroimaging abnormalities after mild TBI[J]. Neurol-
ogy, 2018, 91(15).:1385-1389.

[15] Onatsu J, Vanninen R, JAKAIA P, et al. Tau, S100B and NSE as
Blood Biomarkers in Acute Cerebrovascular Events[J]. In Vivo, 2020,
34(5) :2577-2586.

L16] EPRe, 352, LR, 55, 1RGN B I ZRih y7 2 b s A B
TP R 240 i PR F- 2 0. b T S 44 3K 2019, 38(10) : 1098~
1102.

(17] ZEwfid DROCHE , E/MF. STRIA T AR BB 3E , TH S ML B AT 2
YIZRIRYT M A b R AR S e e i AR D). LT rh BE %K, 2020,47
(8):158-161.



