ERERNFEAR-PEIIA L * BOREENRPEDHR : RSN B—F LB PERRZAR MFHEX

A FIMRIB o RE&R & o mitERE
A4 6 B REMR eI BB HF R

FREEY, BT, FREF, HER', KKK,
LA, RAEME, x| 2k

(L EHImThEERE W1 5180335 2. M P EEZG KA DI KBS 2B I 518033; 3. 1-if gt Koy B2 bt b el
KA B 2000315 4. BIGEATREMGERBISCNT B 201108)

=N
= )

i E:R0 ATHBMEIRRESH R T WA g kb 52 B A ke 5T R 9E | 52 9E 09 4 i 2 E) 31
i B 45 AR AN B 4R £ S, ik RTBEMEAB 3RS BT N KB T A S B R BT R B A M e AT B e
BT BB KT GRETNA - &, 3t i 3E | 5% 3 Fo fd B 2 FB M A 0 40 18] & By /- R 35 41 8 M Am By 3R 7 B3R B
AR RGME £F, AR ZAHEADER B AL EIEA B F EHEE AN 0.05-0.26 7R E
S B EAK T 2B (P<0.05); Bl B, AR TAA G F S AR G H S FEff LRERFHIEFR 5
SRR JEAEZA A9 R E B H T E R L ARG R (P>0.05), £ SR BRI A YRR R 49 L

¥ 5 (P<0.05), &k

FLALE A B A B B B RRAE AN B L B A T BRSO B S iEAE A A

BEEZFBBEER, A — BRI P EIEEE R A AN T o R 09 ARSI A

KT i B R KA
doi: 10.11842/wst.20230617003

TR G S Ul 2 A A S
A SR 2 1A AR, IR SSIE BT S R IR AR R
B, 1055 R D R T 45 B A PR 2R 2 DA IR A
FEUE DRI A B o MRS A n] Sz e i
(57 2 AL ARAT DI RE A% 45 5 i S5 AT S I 2 RE
AR X BRI AR Z B — IR WY, T2 20T R
o S AME R B BLIR Z R ELAE i 5 P A R0
P, IMRTE AR AT & R 25 “ B & 1 2 AR JE
A O 3 T A 2 R 2 Y AT 5 r IR O A0 i ML ol
(R TR AT & FE R R0 BB /N L
o P 2 R DN R A o S A6 114 i 1) 4 4 I8 s 2 ) v
W25

K AS B :2023-06-17
5= B #7:2023-10-19

PEAE R %
¥ | 4% 5: R-058

N R

LARARIRAG: A

1 RIS

1.1 BB

WCEE 2016 4F 12 A -2021 4F 12 A eI BE B
Hiki o O BB B2 BT 1292 W ol K2R /0N I A8 s T 3
A B ML N SN RS 37 1 K S B2 21 481
UEAL 16 491, [R]Eh DA B B BR T 52 I M AR K B4 55 5 1
FULE R AR 20N TR IE L Y 23 44 fd 2
AR A A T B2
1.2 S RN HER AR R
1.2.1 H ket

VY B2 12 W b HE AT & 26 DR #0008 27 25 (American

* BREAAAFELETSFFAFELAT B (82004284) : & TR IEIRZ) 44 % AL A IMRIAF 50 I ) o 8 95 B 5 35/ 5757 Bl 3E 0 AR v 5 L), 7
FACEEE LA R AMESER AT ESAHA)H E S T (2022CX004) : T E 25 B b LA & 0045 0 ARRAE AR BT, R A R 2
IR AR A I L RS AA B (JCYJ20210324111206017) : A T % £ 5 MRIA=ALE 5 TR R ARSI S 40 F 69 B R A P AR vl AR X,

AITA:BEF

Kok aIAARS ) 23k, TAEEF, TRATIH 6 ARAT R IR P E A

TR A dis, TAEEI, Z BT P B EERE SRR,
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Psychological Association, APA)2013 4F il & it O #i i
5 G0 F- WA TR ) (DSM=5 ) 42 8 I 45 7 b 2
BERFIZ Wrbs v, JE AT & R AR R 27 S Bl 22 M °7 73 23 T
IR 5 DRI R T 2 ) 1 Ot A 1 A R R a2 iR 4
79 ) (201 1 4ERR) IS WibR e
122 EHERE

2 2002 4F FH 45 Y A5 ) £ 1027 A e 1 o =
HRUE B R IEATHEIE , B — R 09 B AR A5y 3
— R AR IR W R O3 2T 3 %4512 Wi T
W78 0 305 . X2 B—IE I Wi B AR
o BIERIAZE . A6 BORG 5 IBIE UL /2 HIE
VAR R, 23 b BELE5 IE i B8R A 28 R SEIE
1.2.3 W RMANIRAE

OBJE,50-70 % , A 5K T 4 REGAER RIS
ANttt s @EFEAE A A A TEAFEICIZ8H
BRI EZ D3N H . @FF A DSM-5 Kl
BN BT 1215 48 1 ) 0L PR A R B A5 92 W b o
Z D — AN BL A CDR>0.5 43 H . 43=0.5 4%, 58 4%
N VTl i 28 (Montreal Cognitive Assessment,
MoCA) <26 4% o @ Hachinski fft Ifi. & 3¢ (Hachinski
Ischemic Scale, HIS)>7 43 ; H & 4 16 B8 1 1 % 5042
ERE . OBBESIFEEMERE.
1.2.4  Jisfe i Jm (CSVD) AR F ANAT

D=3 455 LR R T /MESE A (3-20 mm) |, FEEA
PEAEATRE BE B 150 5 5 o P B R AY v
{55 (Fazekas=2 53) , FEBCA PR/ NS AL B — > 5K
A PR OCHEALE (R AT R M i) /M B
JE S QANTFAE )2 e 3 KW AEZE i 4 1L i ARK
Rr R D DRl B0 1 B e AR S (I R REAL) . BT
Vg b [ N LR J22 25 45 (Scheltens PSR 25 45 40 52 1
SR MTA-scale=041) . @WFFEXTZ A4 R F, 6
RO EE IS
1.2.5 HeFhtrst

)™ FJRIBAE B PR ER PR | BT o] At W] e 52
MO BATAG B R . QAFTERR BT 1A AR e
i LASD 8 7T BE 52 Wi KA B AS P . FFTE /D
A& LASM A8 A 2 el DAL A0 465 5 410 it A R 3 ik
BeAE>50% , 0 PR IEA T A REBR 1 Y B2 )2 H AL (L
B>1.5 em) B R TE . @FELHT 3 A H AH &
o @ittt s AR AE M/ LA W . ©F W 3 I R = X
NS 7N N NGRS T= R L N B eV RN K=

PP JEAAE o (O ORGP 20 2408 (TIATEY | 245 %) e 4 ™
TGP . ©@HAMD-17217 43
1.2.6 XTRBLAANATE

O5 KA A 2% D7 % N BT RHT R .
Q@B AR e, WEAE TG ™ AR AR S0 . MG bk , B
A TOHRSE S RHZ Wi SR SC 5 5 o @) TG 1A P RS hE 5
HAb MRIK 225 2 . & H BSR4 2 501 [
2.
1.3 &ERELHHE

ABIF5E T3 58 30 ik TR T v R B A PR 51 25 # it
(RPERT () [2016]25), i ZiR &k HIE
SRR F 545 AH R E.

2 WRAE

2.1 APZ R

It A 323X 24 H 48— 55 U1 A G RURR B AT
ANHTTR . R BE —AE LU0 AR 0] S AR
DL R A RN, i A8 A 6 R 3R s WA AR
ML B BRI e i MLAE AR v el O A5 S o TR
AT B 250 FL A A 0 B2 RE R KON A B R L
SR (MoCA) 34 JK i 41l 4 42 26 17 T (17—item
Hamilton Depression Rating Scale, HAMD-17) . Ifil. & 4
A BE R R R
22 MEZHYBRFRERELHBELE

A 5 SR F R Y T b B e BHAT R 9% 7 5 (GE
Discovery MR750 3.0T) , 5¢ 4= HL £ A AF 53 4148 e 51 1)
B 2608 , vh a2 2 R Ge B 4 ] — 42 v 9 BROPR 35 U R
B RS2 H Y REILIRE . S A 2k o
173D @ HER TIWIZS A A, SR 5 17 B 25 IMRI
14 . BOLD 2% . # 2 I [A] TR=2000 ms, [1] % i [A]
TE=35 ms, #l#% i FA=90°, )5 =4 mm, 2438, R4
I AH : 2400 3D & 23 HER TIWI S 4. o & I 8] TR=
8.62 ms, [l i i} ] TE=3.22 ms, BH%% 1 FA=12° ,FOV=
256%x256 mm®, JZJE =1 mm, &A% =1 mmX] mmx1 mm,
FHATEZ IR H KR 30 min LUK EHERES . B
i FE v A2 10 P AR ORI FR N RE R  F il 45
WAL S A2 I R A i R 2 7 PRI AR A
2.2.1  BAETRAL IR B P 4 3541 B it

TE MATLAB 2012b (http://www. mathworks. com/
products/matlab/) WEEN, W 3T SPM A1 DPABI 119
DPARSF V3.0 Advanced edition Chttp://rfmri.org) T.H. i
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F7 E MG AL FRIE 3 FALFF, 40 30 A0 45 4 2 0
ZEBRTT 104> I ) 55 PP A AE Sk SR IE 8 [ BR
b P K 25 A (LA CALFF B AR AR g 9% ) o R
H GRETNA (v2.0https://www. nitrc. org/projects/gretna )
PEATIIRE M 26 4 Jm SRk AN m i . 2R
PRALEE /ISR 1 (o) 5 JR A48 Am A 65 - 5 SRR
(Ne) L4558 5 (De) o
2.3 {MRIJT &=

S ORAUE RS B R A B, AT R T2 5 Y
[F] — 24 H IR A A AR A2 10 W IS AR B, DRl Edis
2.4 AT

XFIEZS AT GO L (E AR 22 (xes ) HEATHE
TR . XPRFG 7 22 55 R AR HL# L 5R T o A6 4 i
AN TT 220001 0 R ECSERER T X A 3 5 Fisher T
YI#E % 3% . iz FH GRETNA (v2.0https://www. nitrc. org/
projects/gretna) AL, LLVE R AR B 32 208 TR B A
Ve Ae it SR TP ST REAS ¢ KB X L A2 13 R 3
T bR 2 ) 22 5, FLrh i M 246 AL G 4 R 5 R
HFEMERR Y2 T IR (AUC) B 0.05-0.4 F B BV
FEL A 42 JRy 40 1 s P i 2 8] 22 53 o AS BT 58 02 TBM
SPSS Statistics 21.0 #PFAL, WU K P<0.05 1A% 22 57
CEN =98

3 #R

3.0 A B IR M K364 20 ] bk
A 1A Fr s, P H 23 Al 0 AR e AR S AL
TR REZH A i X 4% 4 Jmy Jm 1 o FEAR B B A 0.05-0.40,
BEFEA KN 0.01, H 21 5 X8 R 20 i I £ 1) BT </ M
S A  (H A ] oA 2 SRR g R
WIE 1B R, B L (o S (/N il (5 AR kR

A

4.00
- CN-=PA

3.00 4
« 2.00 A

1.00 1

0.00 T T .

0.1 0.2 0.3 0.4
Sparsity

UFZH R TE 2 X 2 B i P 2 4 ) i 1 o A A i
490.05-0.40, BEFE A KN 0.01, =414 B A /MR
D 2% J 1 o AH 5 0 BE A H A, S 4 A 6 R
0.05-0.26 , /N FLJE M § B E LT XTI, 2 R A Gt
227 X (P<0.05) , 17 R WE 4175 T A5 s 6 B 31 Pl 1 25 5+
TGt #E .
3.2 W EACRIBIN B AR

55 HRATAH B, BB ALY RN AE LA G X 4
SR A SR [a] e e fE [ A e e fE
[ 2 e 55 /N it KA e e 55 /N5 SR BT A

RCRART X L B X (3 1 AIAT 2) o SERIEZH 1Y R
FRAE LT Ml DX A5 5500k BR A 0 25 4 o < A ) e i [

2o gk 5 AN FECR 2L A5 A e A [ A
ARERAR B e A v e J [ A 0] v e J5 [l 2 i) v e 5%
AN /NG TR A /N 18] K Vermis_6, 7E 78
AR 1T S SCRAR T X AL (SR 1 RIE 2) . ML
ZF ME TR AR R T B SR B v AT R
HEERIMGX (R 1A 2) .
3.3 W EREABANE ML ] Hh AR

55X HRAL LY, A 2E T SR BEAE AT i X d
SR S U A1 G It 11 RS S [ B S 1 AP N
a1 A VA Ny o S 1 A5 20 N U & 11 AN i 1
Vermis_6 ., Vermis_7 ; 75 22 J& F0H7 1 | 22 Q8 A b
et R G AR (FR L RNIRT 2) o SEREZH Y w0 B A
DA il X 38725 %ok B 20 i 2 398 o < oA 00 e SR i ] 2
SRR ST S 1 SR 7 e S 12y i g 1 e 1 N S 1 73
ARTE] 2 M) v g f5 (8] A0 e g 5[] 2 A e e 550
1 Ot PN Y TR S AN ol 1 R 1 SRS 2V N o
A BT 5 S I X R A X (R LRI 2) o
AL Z T, METEZH A A 0 b g J o] A st b Il &

B 400 - .
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3.00 A
« 2.00 4

1.00

0.00 T r r

0.1 0.2 0.3 0.4
Sparsity

B RMNEEFRINEERE B
VEA: B E s TG ON AR AT, & PA. B H 4@ B ik us B, JE iR us X, CN A BEXT BB, W5 &, DP: JEiE B & 40 & EP: SR B % 4k &
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x1 MK FEEBEINEERAB LR

28 3) T ERE RS &
A AT e A AT e
(t=2.265, P=0.028) (t=2.188, P=0.033)
A g FAUNE =
(t=3.721, P=0.000) (t=2.990, P=0.004)
AP kG = PR =
(t=3.251, P=0.002) (t=2.842, P=0.006)
) o e gl et AL TN
(1=2.269, P=0.027) (t=2.132, P=0.038)
A o S gl et AW et
(1=2.034, P=0.047) (1=2.157, P=0.036)
BB 2H s XY PR LR
F MG de i el
(1=-2.092, P=0.041)
EANFAA P @

(t=—2.434, P=0.018)
F RN
(t=2.247, P=0.029)
Vermis_6
(t=2.490, P=0.016)
Vermis_7"
(1=2.298, P=0.026)
A AT e A ET e
(1=2.555, P=0.016) (1=2.269, P=0.030)
LA b T A kA &
(1=2.154, P=0.039) (1=2.432, P=0.021)
A BRI A $E R 3L
(t=2.739, P=0.010) (t=2.573, P=0.015)
il Az et Azt
(t=2.456, P=0.020) (=2.362, P=0.024)
M 5 e B E=
(t=2.795, P= 0.009) (t=2.808, P=0.008)
AMARIR = AR =
(t=2.186, P=0.036) (1=2.243, P=0.032)

. PRI E I PRI

S AE ps R 4E

(1=3.552, P=0.001)
A G e
(1=3.208, P=0.003)
) o S g et
(1=2.494, P=0.018)
ZeAn s ey
(1=2.786, P=0.009)
A e
(t=2.201, P=0.035)
) o S gt
(t=2.160, P=0.038)

(1=3.965, P=0.000)
M ke
(1=3.332, P=0.002)
A g S 5o et”
(1=2.117, P=0.042)
A B
(¢=3.197, P=0.003)
A E T e
(t=2.110, P=0.043)
Ze AN BRAR =)
(t==2.582, P=0.015)
Vermis_6

(1=2.068, P=0.047)

28 7] TR FERE
ZA e e
(t=2.555, P=0.015)
A FAM e
A ps % 820

(¢=2.060, P=0.046)
Vermis_6
(1=2.140, P=0.039)

E AR AL AR, P<0.05, 7 P<0.01,

Vermis_6 77 &5 5% B I 35 5 T X BR AL, R B0 X R 2

SR R A A X (e 1AL 2) .
4 e

I AT B B (Vascular cognitive impairment,
VCI)7E 1995 4F 1 Bowler 55" Y4 H , 2005 4F- 56 [5] [
ST A28 R A TP F 5 B - i & R R K (The
National Institute of Neurological Disorders and Stroke—
Canadian Stroke Network, NINDS-CSN) #f—2£4" K VCI
A ABE &L R, 1T AHA/ASA 45" VASCOG L 7
" R VICCCS 73 2R H i R AT 0 28 i 1
N R DA A0 7 8 R R RS Ko AR . 2019
AR I M R B2 IR 4R )M VCLE S
F 07 PR 3R o s ol M ot A 5 | ) AR A
R BRI — KRB IREEGIE . Bk, VCL&—
JE i U AR RN I 2R3k . (HJ  (HBEE 23k A
12 A LD K A B 1) I PR 1 3G 22, BT AR 30
AN VCI R RO 2 RMR R 88 i, HL H i el D)
RCRIR T 7 vk R R VCT % A= 9 2 WAL 38 L
RIS AHIETE 25 G N BT - AT Ak 3R 1 & 51 F
FENOT W A SR AR T VCT R R BT /) i A8 T B R
LA I T B A (Mild vascular cognitive impairment
due to subcortical small vessel disease, mVCI-SSVD) iX

B, BT A N BT BUIR A9 9 A S HEBR bR
UQ@U WEAT & [ PRAT ST AR HEPE , AT 5 [ A S Bz
FHBLAR o

VAN E TSP R VR iR S T SN s AN 1Y 7 =N
A AR 1 RARFAE L J2 /40 B IE 1% H 22
g o MHE SEUEAE Y B RE SEAR ok IR Ho A 2L 2
SA T L g5 2R, W B R R MRs
FORWISE VCIND (83 M-S SR R X3 , Bl 51
X 22 K PERE AL BTS2 TR s SR T DTIAT BOLD 75l
BEASHEITIEAE 5 HRE | UIE 5 SEIE AT X 50>, — T3
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BEXTIIARAE AR 55 K F T 2 TR A Dy e 42, ot
FER I SCUELL 5 I 1] 55 38 [ ADSUN T e
R A, 50U AL 1R 9 ) R A i, HL S B E
LA b, SIS 1T TR0 55 0000 /)N B A 22 2L [l 4 2
RETEHERRAR™, 59— 30 [GRR B X 0 ARAE A AF 5 0 1]
DIReFERRVT T DI BHUE A AE A ARAE £ rh X 5™, 1
WBFFE S T MRs .BOLD A DTI 45 2 Fi 45,
A A5 R T B8 A B D BB A B R 1T T B BH L9
R 0 A TP B TR AE DA IAR A5 B Y DX
VLA MR E AR BESEAR 4 1) FH BRI 5%, A
RS T O 2 B,

AHGE 5| ATET B 4R FNES 44 204, R %
A AR TR JEE i ) 445 %) £ 3 AIF 9 N ki T BE T 8% 11 F

FE P, 5 1 220 i A DX E) D R AR AR A IFSE
FIR, BJR 2% 06 BRAE (Alzheimer’ s Disease , AD) J&—fift
kG D) 28 2 S Fe i SR B ARSI U Z TRl E &2
SR E PR AR AE VCT H B A A N 4% 1% 1)
REE (H A i O WF 90 SR 48 T A8 400 35 A AR TR B
JE TR, [ N R ER AR BB BF S R B, R T
LA P A2 B DA R0 B 65 (svMCT) FR 3 R T HE 2 44 FL A /)N
T FUE 2 (H A R] 22 5 T ge i 22 i X, X AR
SERAAT, (HIRATA BT R AT A ] A I SR
R EAERRBLE A 0.05-0.26 i, 30 8 35 1) /N 5L
PEREAR , T 7E T A 88 2 (SETE+ MR IR ) M g TE2H 44 T8
IR B, 0 B 2k 5 R IR AT /N T B 1 Y X 22
S, A T R R SR I R R B S B p AR TR i

ARG e B - AR TGO A DX BRI X a8 S/
N 4 22 A BB AL HH B 2 B RS SR AT S B Y R T
B, B0 S R 0 T M ) AR S B4 R e P Y
AR AU T SR RSO e TR S e S )
1 RSB RN 5 8 S 0, A A TR i X
PRI BB BT A SR, Tk R
Neurology 1t XF K JZ2 T i 45 PR A MR i 0T 5% 2 21
PR 191 B 22 i L R 04 PR R, O IR A A 4 A i
FeZ A, ARG h 2 AR 5T AL
LA TR L B AR R A A5 A B R X i
FEA 2 BIANIE o[RS, ASWF TR S M e B A Jm) R 4
FEPE b, IR AR SUSOR H R B T BRI X
TETT R B b 2 BRSO DX 19 sUROR S v TS
TIE R8T RO ORI A5 B XA 3 S Y P
X B b SRR A5 SR N 4 J2 T Ul D R UE - S
TER I 58 4 AN [F] B A8 A R , 2 P 58 4 AN [] F) i
PRFHY 3P BAG S S, Rl R A S 1 DX 40 1 2
/NI AE e PR A BE AR B R AL TS ARAMRARE L S Mk
B UE A J2 TS B A ) 2 AU S AR 1 O vk 2 kil

25 b AT LA AR AR R B S o Ry F
G, B FE XS G AT B o I /0N i A8 s e B0
NI X — A, 5| A B2 2 40U R | ST i 1 92
g 2 AL, BT IR TR N 28 4R 28 20 B R I Sk 14 i A
BTN E A 1] 22 5 o WF ST R B s SR ZH AR AR
BN A5 B SRR B B R 0.05-0.26 (/N B 134
FA BT R, B B SRR BRI s
LR N R, O 1 — 2D AR DR AR A B A= )
oy R TR BRI oT L A
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Comparative Study on the Topological Attributes of Deficiency and Excess Pattern of Cerebral Small

Vessel Disease Mild Cognitive Impairment Based on fMRI Graph Theory Network

Wang Jianjun'’, Yang Weimin’, Zheng Haotao"*, Chen Jianxiang"?, Cai Dongbin'*,

Lyu Hanging"?, Qin Xiude"?, Liu Lanying™
(1. Shenzhen Traditional Chinese Medicine Hospital, Shenzhen 518033, China ;2. The Fourth Clinical Medical
College Affiliated to Guangzhou University of Chinese Medicine, Shenzhen 518033, China ;3. Shanghai Mental
Health Center Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai 200031, China ;
4. Shanghai Institute of Traditional Chinese Medicine for Psychiatry, Shanghai 201108, China)

Abstract: Objective  This study aimed to explore the differences in global and local brain network topological
properties between deficient pattern (DP) and excess pattern (EP) of mild vascular cognitive impairment caused by
subcortical small vessel disease based on graph theory network. Methods Patients were recruited prospectively and
were classified with DP and EP subtype. The global small-world topological attributes and local nodes were calculated
for the comparison of DP, EP, and healthy controls (CN) using the GRETNA platform. Results The three groups all had
small-world attributes, but only the patients in EP had a significantly lower small world attribute 8 in the range of 0.05-
0.26 than the control group (P<0.05). The node efficiency and node strength indicators of multiple brain region were able
to significantly distinguish the DP group from the EP group. However, there was no positive brain region in the node
efficiency of the DP patients (P>0.05), and only a few brain regions showed increased node strength efficiency (P<0.05).
Conclusion  The results indicate that the syndrome of DP and EP have significantly different neuroimaging phenotypes,
providing a basis for further research of biological classification based on Chinese Medicine syndromes.

Keywords: Cerebral small vessel disease (CSVD), Cognitive impairment, Chinese Medicine syndrome, Brain network,

Small world
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