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1. g2y R0 E e e e, LTIl X 5 FRE 6 725 5, 200032; 2. LIAEscil Reg R 2B @ 4 K be s 3. LT
FAC KA Ak X AR IR 45 P

[(HE] BM WAMREKERR (AD) R EERFTENREFIEEE. K. A TR EfT L
ShkiE (INIRS) Jmfniiish /1 4548, ik HAN T IFICICMB B H 4976, 5 A Wik T (SCD) 4
1984 . #EikkalEsF (MCL) 202284 F2 ADAAT1H), REBHH—MTH AT Z CHFIFNER, #ATF
EJEEIRE, REXEITA T INIRSE I, MERIT o EAE LM F EEESAHIL, R ESEF EEE
45, KA Logistic B )2 547 P EEAZ AT & 69557, KA Apriori J- ik #EATIEAR 18] 69 K BRI 547, FF oM
B %0 R I AT S et INIRS i 30 A1 F 4548, SR BAF T RIEA AD S M- B R £ & 0yielk, & &%
B9 BAE TR, Rk Rk, AhFTE, AEAR, WHFRGESAEZFHEALTFEL (P
0.01), B &aeh B4 RiEERY £2F A% FEL (P<0.01), Logistic A5 LI, BHFTE. &
5 BIERZ SCDAM EZ AR EAE (P<0.05); HEEMEIELZMCIANEZERRE (P<0.05); #FA
B, MR GIERADAN LR LR E (P<0.05). RFEAN 5 LI, SCDLLVA B 5 B+H ik [L54
S X FE (33.33%) & &, MCl4AFe AD 203 VA B AE 5 R+ fn L2520 & X 35 & (32.90% #252.13%) K.
AT AR 7T INIRS 45 R A, &4L18) % & 69 F ¥ AHbO, iR E 2 £ 31 8 et H 9 RAR KR T (P<0.05), H &40
Z AT T S R F ¥ AHDO, K E 5 MoCA 43 2 fi 4Bk (r=-0. 142, P<<0.05)., #—HF 5 AL, Z40H)
B BAE T R ARG A AT A T A SN RSB AHDO, R E £ F A A AT FESL (P<0.05). it BFEAADXA
e ek, RBEBHIRE A AR E MUK E, F. AFRALRRMENKRERE, LiEEEN “FE
ok f R A AR IR TR, AT INIRSA M 69 3T 8t i 3 ) F T 512 AL S —5, T
AT AD B A e B 09 A2 R4

(4] MARRAES R, PEIEA,; EERT,; RBETH,; HaRiELs kit

Bl R U6 R (Alzheimer’s disease, AD) &
—FOAREL I H H TR R M B AT,
KT T N EWINH T % (subjective cognitive
decline, SCD) FIHFEIANAIIIE (mild cognitive im-
pairment, MCI) F-EIH A ELLSRE Y. BETH
ORI 25 T Z DRSS BB AEIR , (AR BELE
Gra\GY I TR, R FE AD BB Beitf AT B
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IR R, HAE et AR AZ £l 7
DIReir 2L A E1E  (functional near-infrared spec-
troscopy, {NIRS) J&—FhE T2 5 B (1) 87 % 0B
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P2 TR I 45 19 28 Ak L B 45 I X TR] g [ 26 L )
Fitk, SINHITIRER VA OE 1, A A INIRS 1]
DL A B AD 25 DA HI B A9 20 2o A i
M AL TS Ol o AR BFSE LA AD % JR i # v i 1
e FARALEE S A, R AD IR R S T AR
FRAEFTENIRS Jif 1L 375 1) 3 2248 0E DI A v B 2400
HEAL BT iR AD SR AL BB AR YE WAL 55 . A5
28 g v s 2 KA B T e A B e 4 B L St o
(LS. 2021LCSY118),

1 IEERER

1.1 BFRA%

WF 56 91 4 U5 F 2021 4F 11 A 2 2023 4F 6 H 1
iR E 2 RE IR AR EE B 2 MRS I E R
TC TR B
1.2 4 Wi

SCD 2 Wrbr 2 I8 2014 4F Jessen 2532 H Y SCD
BINLEAEZMHESE . 1) FEWICIZ TR, I+ H.
B2 220 B2 AR B FRARA T 5 A HH
SCE A A B RS 2) Mg BRI IE R .

MCIZWibRAES IR (2018 4F Fp [ 0 S 5 D A
i2iafam (1) R BN B S 12 W 5697 )
HiZWRE: 1) EIFICIZEGE , FE& M AGESIZ
TCRME, AEMPNADIRER E; 2) fiZ KR
Sk (MMSE) " 343 24~304%; 3) I REISR 4>
iR (CDR) ™ iP5 0.54r; 4) HEAIERE
wE (ADL) 4" <164y, 4 Hr KLk i &2 3%
(HIS) f8r"" <44); 5) DUBIRIINARIEE &
(HAMD) ¥4y ™ <1243,

AD 2 Wi bR 1fE S IR 2011 4F 26 [ [ 52 58 Z 098 i
FITBAT IR 0 16 R 2 1 52 1) AD R R AZ O I R 12 T
PR 1) RIERR, SEREERAE UL A
JUAE) 5 2) A ERIAEEALR s, TR W
T UL FE; 3) MMSETFE4SY (R 0ih<264%,
eI <234y, WH<2240) ', CDRVESr=1
g3 4) eIC VA A D RE RS AL 5)

HiRFERE; 6) ADL=1643 "5 7) JCUH B 1
AP, HIS<743 ',
1.3 AR

1) 2345 A Lk SCD 5 MCIL 5% AD i2 Wi br i ;
2) i 40~85%, PERIAKE; 3) HA LB
RS4339 F7 LA RE 2 22 0 BRI 4) 258 %0
1 .

1.4 Hmirk

D AW#MAEh g, 2) 5™ &R
(HAMD ' >2443); 3) &I HA S5 HZ 300 5
P RGEN , QIR . A4 AR . k2 A
s 4) AR s SRR TR EIRSE; 5)
AfElL AT -
2 FHik
2.1 gk

HRIEZWIZE H B E SCD 4 . MCIZLAIAD 4.,
2.2 WARE

RAEBHEWN— TR, MR, TR BEF
AERR S D B PP S . MR BT PR A2
T B 2 F 2 0 PR I %) BE U 4 F MMSE 2 152
FERRINHEAE B 36 (MoCA) Y PRA, HR o 1 3 A
INAIZIRE, CDR &3 ™ PF 5 /3 A9 DU s 1
BE, ADLEEER ™ IPA A AR TS A PR
2.3 P EIEEEE

FH 9 44 32 3k PRSI v 2 0 2 B B DA 4
FEHEPHER R 2 E MR . SR
DAR—3, W5 PREA 48 1 1 44 FAE I TRT
W RE . R TR . R R, Hedh
FHESUE . I P2 0E . FE B JCHE . ARl B IE
PRE P BRTE . R DI R E B O A BT A 2 1)
T H AT 53, #50 H AR I R A2 kA
R (B R 3048), gy =70 WhEziE ez
Winiar o [l —3Z iR A E i v] i 2R AL, LA
WA RFUE, HRBAHEE, Siit&AZziE5 1
W ERIEE S GO, TR T EUEER Y, I —
A A3 BT HR B A T 5 0 S LA B 45 21 2 3 1
Wk, =R Ak R G,
2.4 (NIRS# ¥ K& 5 57

K A E OBELAB 23 m) A 7 i 485 s 21 41 ki
BB (NIRSIT) & il k45 H 2 X HE 7 BOIRAET
R A5 A ML 30 72 ek s, A A 4L A 1
(HbO,) FBAA M 2LE H (HbR) Y B A2 LR
B IR A A 24 BOGTR AN 32 AN IR ER I A
FAEZ K 8. 138 Hz, #1780 nm 5 850 nm
WSS, N TP ERAEN AR, BB
ML 2Z AT 3 em AFE RS, PRI B 48 - 38 .
T Brodmann 731X, W 48 NI IE 43R 8 AN IX 8«
ZEARA A AMI 2 (DLPFC) . B8 AN &
)7 (VLPFC) . #URATHI: )2 (FPC) . HEZ i
K2 (OFC).

K H % % A 5 89 NIRSIT Analyis T.H v3.7.5
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(OBELAB Inc. ) X 4l ot 47 w4 34 . 43 5 fiff
0. 005 Hz K3 F1 0. 1 Hz 5 10 8 37 4 X5 A8 ) 2] 114 it
WSS AT IR, AVEBRO A O (55 R BRI
PR SZIR . FEBEIUNL I 8 ) 2F E s T, R R
e >30 dB fyE HEBR DOl J5 AT R — W, 4R
S R R ) L 2R - I E A 0 (MBLL) K ots
JE (5 5540 AHbO, FIAHDR ¥ B %, 1E 7t
HIAI B2 206 T ) o BT HbO, £ 5 72 DXl o fing
M e R FE bR >, BRI ASIF 98 R AHDO, 1R 5
AT JE T
2.5 “%itFFik

K I SPSS 26. 0 A #EATHE I 3 #r . FFE IEDS
I3 AR B 25 Rk BB AR B A o 25 (Rs) 20
R 2L ) A R I S RE AR ¢ K6, = 4] He e R
Tr22538T, PP ELBCR I LSD ZHE b AFAIE
A3 B BCE DL rb 7 BOR D 43 5 M (P, Py ]
FoR, A IE] He AR RR AR 06 5 T BO5 R A KL
(Fyp ) Zeom, 1] H SR H x4 56 58 Fisher
PIAE A% . R 9T Logistic [ 23 B 230 B7 7 BE3IE
i it 5 9 1 52 ), i B SPSS Modeler 18. 0 H iy
Apriori S35 HEATUE G ] /) SN 43-#r 5 R A £t
LM M 23 BT bl A 45 40 (8] F- 24 AHDO, ¥ B 1) 25 57
DIHEBR MR . AR A2 BB R R ;. AHDO, Y
J£ 5 MMSE. MoCA PF43 YA A 73 H7% HH Spearman
I P<0.05 FRERAHGIT2FE L,
3 H#R
3.1 BWEH—MIAER

A 497 B 5, Horp SCD 41 198 44, MCI
202281, ADZH 716, £ 1, FHBEMER G
KR 2R IG 2= L (P>0.05), {HA A

THEFERSMAR R ERF AR E L (P<
0.01), HiNMIFERHE™ B3, HARRBK, ZH
HRREBIL (P<0.058P<<0.01). INEIPEALSE 5
FW, K221 A MMSE F MoCA 43 $5 s L 85

SAE G R X (P<0.01), H ARG #
JEE #, MMSE Fll MoCA 43 50HIE (P<<0.01).
3.2 BB E P EIEES LI

TR, SARBENER 7 E . R .
PRI RHZS . AT M . PAEEER L IR ok B S A
ERHAA G ¥R (P<0.058P<0.01); 5
SCD 4135 Lh#, MCIZLAAD 4 35 18 M R 75
PR . ATEN . IR B B E A A 25 SR 2o
it X (P<0.05), AD4LEHER 78 .
LT HE RS 2 5 A S eEE L (P<0.05) 5
5 MCI4L B3 bede, AD 488 33 s I B &% . < i
THE . GRS . IR R B RS A 25 I A gt
FE X (P<0.05). Hr, BHK 5 EIEYE&4A
F R WAIEAGE , SCD 2H 4347 45158 A e B AT = 74K
UORERE 7 . Rl . PR PHESIE, MCIZ1HK
UOR'ERG 7 M . PR ES L i BEUE, AD 414K
UK RS 7 . RIS | I B2 IE
3.3 2B F P EIEERy LK

3N, SAEEE WS T BIEREE S 25
HAESH2#E X (P<0.01); 5SCDAEH I,
MCIZL AN AD 21 5835 B RGBT A FHL 40 257 B I 34 vy
(P<<0.01), MCIZLF1AD 48] 22 5% LG8 i 24 X
(P>0.05); HARUHEB & A R 2R TG4
X (P>0.05),
3.4 BB F KRR B FE =T Logistic B 2 44
&R

DUAEWY . #HEAER . R A R, DU

R1 SCDZH. MCIZH. ADZHHFH sk i

Table 1  Comparison of general information of patients in subjective cognitive decline, mild cognitive impairment, and dementia groups

FEAE SCDZH (198 4i) MCI4 (228 4]) ADZ (7141) X/HH Py

HERI] (%) 0. 097 0.959

U 74 (37.4) 86 (37.7) 28 (39.4)

S 124 (62.6) 142 (62.3) 43 (60.6)
RG] (%) 73.232 <0. 001

<65% 143 (72.2) 96 (42.1) ¥ 13 (18.3) ¥ ¢

=65% 55 (27.8) 132 (57.9) 58 (81.7) V¢
HEEWAE, M (P, P) 15 (12, 16) 10 (8, 12) ¥ 9 (6, 12) " 114. 437 <0.001
MMSE/4», M (P, P.) 30 (29, 30) 28 (27, 29) " 21 (17, 23) "V 283.365 <0. 001
MoCA/Sy, M (P, P.) 27 (26, 29) 23 (21, 25) " 15 (10, 16) "% 411. 006 <0.001

e SCD, FEWUIAFIFFE; MCI, BEENMIE; AD, FIRIIGEENG; MMSE, 5 A5HRASKA; MoCA, ZEAFRI/RINAIEALHE,
a) 5SCDAIL#, P<0.05; b) 5SCDAE, P<0.01; ¢) 5MCIZH LI, P<0.05; d) 5MCI4ILE, P<0.01,
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2 SCDZH. MCIZH . ADZHEE b B A 17 00 L

Table 2 Comparison of distribution of traditional Chinese medicine syndromes of patients in subjective cognitive decline,

mild cognitive impairment, and dementia groups [1(%) ]

A Bk T P b B 25 P i BEL 2% JFERH T A HE HEE N JU 4 3ok
SCD4l 198 158 (79.8) 66 (33.3) 16 (8.1) 60 (30.3) 108 (54.5) 1(0.5) 1(0.5)
MCIZ 228 190 (83.3) 146 (64.0) ¥ 75 (32.9) 55 (24.1) 102 (44.7) 26 (11.4) ¥ 11 (4.8) ¥
AD#1 7166 (93.0) Y 55 (77.5) Y 37 (52.1) Y™ 14 (19.7) 14 (19.7) ® 25 (35.2) " 21 (29.6) V"
Xl 6. 506 58. 960 64.220 3.783 25.623 67.593 73. 494
P1H 0. 037 <0. 001 <0. 001 0. 152 <0. 001 <0. 001 <0. 001

T: SCD, FEWIARIFRE; MCL, RREEAMIE : AD, /R8N .

a) 5SCDAlk#, P<<0.05; b)

5Mci4ibi, P<o0.05.
F3 SCDZ. MCI4l. ADEH P EIFER i

Table 3  Comparison of scores of traditional Chinese medicine syndromes of patients in subjective cognitive decline,

mild cognitive impairment, and dementia groups

(3, M(P,, P ]

4159 {EV RS P b R 75 LS JHERA T LT AN B g 2k A
SCD#H 198 10 (9, 13) 10 (8, 12) 8 (8,9) 9 (7, 10) 9 (7, 11) / /
MCIZH 228 13 (11, 15) ¥ 10 (8, 13) 9 (8, 10) 10 (8, 10) 9 (7, 11) 8 (7, 9) 8 (7, 12)
AD#H 71 14 (11, 15) @ 11 (8, 15) 9 (8, 12) 9 (9, 11) 8 (8, 11) 9 (8, 12) 10 (8, 12)
H/ZAH 44. 683 5. 604 2.260 4.926 0.137 ~1.946 -1.156
PiE <0.001 0. 061 0.323 0. 085 0.934 0. 052 0.130

e SCD, EMAMITFFE; MCI, BEAAE; AD, BURBIGEIG; /, BB g,

a) 5Sch4ltk#, P<0.01,

7 SCD. MCI, AD A4S &,

B VT B < S = B N R VST X P O v 1<)
R, R4, 653 MU ARER AN AD B9 XU
2654 LIF NBE 2. 676 1%,
AR, &M SCD R AT RETE RS N 1. 361 £%,
P23 3 0 0. 846 15 F110. 921 1%
B 4G 7 i AL T R E AR A &
A2 SCD XU 8 T, ORAE435M 2. 812 F1 1. 738,
P35 1 BEL 265 FNAEE P BIE SRE R AE h

, OR{H %510 0.404, 0.318 F0l

MCI F1 AD (1 1] fig
(P<0.05), A4k,

[[IEZ3LN RN
SCD 4 XL S Ji 21>

0.039 (P<0.05);
5 154

KM —oc Logistic [m]

PO AR FRAEEHE 0 1
KN

F10.222 (P<<0.05)

3.5

KA AD E@mﬁﬁiﬂu,
11. 770, 1AL HEIE £ & & A2 R AD A XU D
/B, OR{EMO. 191 (¥P<0.01).

B2 A IEAR 18] K BRAL I 5 45 R
WHEHFE=15%, BGE=90%, R KHi

B4, fIHE>1, 53] SCD Ak -k Gk

b BHL 75 58 A A2 S MCLAY R
OR {H 4 2. 135, 11 B RS =7 Mg R0 s e 78
WERRH & A MCLI RS D, ORAELS3 910 0. 548
B PN TR T o0t A

HAE

ORTH /%M 5. 410 £5 Fl

R4 SCDH. MCIZH . ADZHHBEGK H Z M Logistic [ IH 43 Hr 45 5

Table 4 Results of logistic regression analysis of risk factors of patients in subjective cognitive decline, mild cognitive impairment,

and dementia groups

TE SCD#H MCIZH AD#H
OR (95%CI) PE OR (95%CI) P{E OR (95%CI) PE
A (=65%) 0.668 (0.393~1.134) 0.135 1.301 (0.829~2.042) 0.252 2.676 (1.235~5.795) 0.013
HFEMR 1.361 (1.260~1.470) <0. 001 0.846 (0. 800~0. 894) <0. 001 0.921 (0. 848~1.000) 0. 049
B 5 REIE 2.812 (1.499~5.277) 0. 001 0.548 (0.316~0.951) 0.032 0.634 (0.211~1.906) 0.417
Rk BHLE5 TIE 0.404 (0.249~0. 654) <0. 001 2.135 (1.411~3.231) <0. 001 1. 185 (0. 584~2.406) 0. 639
JH ML P25 TIE 0.318 (0. 160~0. 631) 0. 001 1.632 (0.987~2.697) 0. 056 1.270 (0.645~2.501) 0. 489
JHBA LTI 1.570 (0.917~2. 688) 0. 100 1.043 (0.662~1. 644) 0. 855 0.482 (0.210~1.015) 0. 085
ST R E 1.738 (1.080~2.796) 0.023 1.285 (0.862~1.915) 0.219 0. 191 (0.088~0.415) <0. 001
’ﬁ‘tﬁww‘% 0.039 (0.005~0.311) 0. 002 0.772 (0.392~1. 520) 0. 454 5.410 (2.393~12.234)  <<0.001
JU s ok B 0.127 (0.015~1.098) 0. 061 0.222 (0.095~0.517) <0. 001 11.770 (4.318~32.081)  <0.001

. SCD, FEMIAHITFE; MCI,

FHEENAERE ; AD, FRIIGERS
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24, Hov R 55 — R 5 M 415 SR B e
MCTZH TE A — R S B 2 4, ik il BHL2% — B R
GRS SR R AD - IEE CEE 151,
o i B2 — R 7 A& SR R R, RS,
3.6 A% & INIRS I fn i 3 /1 S AR 28 R pbik
3.6.1 &% & KA 40 et -7 39 AHbO, K B K -F
i RN, F5ULEE BT AHDO, W B 7 A2 i
S AN Bz JZ N SCD 4 —MCI 41 —AD 4% ¥ T
s 5 SCD A, MCIZF AD 41 F- ¥ AHbO, ik
BEH TR (P<0.05), MCIZ5 AD 41jH 2% % 1%
TR (P>0.05) . HARZ WX AHDO, e
H M EFH TG FE L (P>0.05),
3.6.2 A3 B FH KA At T3 AHDO, ik B KT
5 MMSE., MoCA##4@tak a4 R RTK,
0 B B 2 AT T SO R 2 A DX T2 AHDO, T
JE K F 5 MoCA 43 2 i A7 ¢ (r=-0. 142, P<
0.05), 5 MMSE MMM (P>0.05), H4x
ki DX 6] (1) °F- 34 AHBO, #¢ B 7K F- 5 MMSE . MoCA ¥
S TARME (P>0.05),
3.7 B EFHBAEA ) LA AT H M R B T R
F ¥ AHDbO, 3R KT rh 4k

A5 LR IR g ok B I B B b et
ST, WORIEAT /T, R8I/, S EH S
K 5 HEAIE 07 ¥ AHbO, ¥ i 25 5 B Gi i 24 3 &
(P<<0.05), 5 SCD4ILA:, MCIZLAAD 43
AHbO, ¥R Y R (P<<0.05), MCIZH5 AD #H[d]
RG2S E L (P>0.05), AL, MCIZHA M

RS SCDUL. MCILL. AD 4L IR TR 53444
Table 5 Results of association rule analysis of patients
in subjective cognitive decline, mild cognitive impairment,

and dementia groups

SR OBfR

2053 GIE JA I
" BE1% 1%

SCDZH Sl 75 HE+HE i BH 25 BHE T 17.68  94.29

PR b H 75 B 33.33 90.91
MCIZH 30 BEL 25 -+ 1 BFL 265 BHE T 25.44 100. 00
SR I BELE% PR T 32.90  98.67
ADZL I BH &K BHE = 52.13 100. 00
P ML BEL £ +998 e B 75 PR HE 43.66 100. 00
A% RS T 35.21 100. 00
U s ek B Bk T 29.58 100.00
FRRE PR B 75 BhiZ HE 29.58 100.00
JURE s e B+ e B 75 Bk 5 #E 28.17 100.00
TR A BRI I BEL 2% BkiZ #E 21,13 100. 00
JURE s 3ok B 5% 161 BEL 4% B HE = 19.72 100. 00
JHFBH_E T BT HE 19.72 100. 00

BRI BHZ+ RS B 18.31 100. 00
Dtk BRI FH 2%+ P RHES BRSS R 18,31 100. 00

iR iR PP ES 29.58  95.238
ARy 3o B + B ORG 7 HE PSS 29.58  95.238
JUR okt -+ 1 L 285 PEMPHES 19.72  92.857

JF e P I BH 26+ PG 5 i R RS 19.72 92.857
TE: SCD, EMIAMIFRE; MCI, BEANARE; AD, BI/RHK
TR
75 HEUESF- ¥ AHDO, e FE 42 SCD 40 F [ (P<<0.05).
AU F- 2 AHDO, R B 4% 21 (8] 22 S+ ¥ T G it
X (P>0.05),

6 SCDZ. MCIZ. ADZEEH KA 84 X HFH AHDO, He i b4

Table 6 Comparison of mean AHbO, concentrations in eight prefrontal brain regions of patients in subjective cognitive decline ,

mild cognitive impairment, and dementia groups

[X10°mmol, x+s/M(P,q, P..)]

415 1% AR S e A MU AR T R 2 AR AT 2 AHERR I R )2
SCD 4 123 -0.244 (-1.218, 0.559) -0. 405=1. 581 -0.327+1. 151 -0.079+1. 352
MCIZH 142 -0.163 (-0.963, 0.499) -0. 497=1. 446 -0.359 (-1.162, 0.282) -0.116 (-0.636, 0.492)
ADZH 52 -0. 323=1. 261 -0. 268+1. 530 -0.169 (-0.717, 0.458) 0. 127+0. 810
FAE 1.965 0.917 1.863 1.327
P 0. 084 0. 470 0.101 0.252
25 1% ZEHAR T A R e JEAMU A 2 FERRR ARSI B )2 ZENERTNT 1 2
SCD 4] 123 -0.514=1. 317 -0.315 (-1.211, 0.631) -0.451 (-1.238, 0.379) 0.155+1. 174
MCIZH 142 -0.084 (-0.601, 0.497) *  -0.179 (-1.090, 0.838) -0.224 (-1.051, 0.318) 0. 020+1. 234
AD# 52 -0. 008+0. 771" -0. 006+1. 540 -0.258 (-0.749, 0.316) 0.525+1. 059
F{H 3.061 1.266 0.710 0.204
P1H 0.010 0.279 0.616 0. 961

IE: HbO,, HAMLLEH; SCD, EMIARITE; MCI, BEENNHE; AD, BRSO ERBEE I .

a) Sschgltbi, P<<0.05.
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RT AEREE MR ATAI A4 X35 AHO, W B2 K- 5
MMSE ., MoCA fyAHRAE I Hraf st
Table 7 Results of correlation analysis between mean AHbO,
concentration levels in the prefrontal lobes of the brain and

MMSE and MoCA in all patients

MMSE 343 MoCA P43
rfif PAH i P
A1 A I AMI R J2 0.003  0.956 -0.032  0.574

g 1X

fESMUETE )2 -0.066  0.243 -0.048  0.398
TR e 2 -0.004  0.949 -0.002  0.969
FHER i )2 -0.011  0.845 -0.047  0.404
LR AMUZ)ZE -0.075  0.181 -0.142  0.011
ZERAMUFTNT )2 -0.065  0.246 -0.080  0.153
e T R 2 0.005  0.923 -0.033  0.558
ZeHE T 57 )2 0.029  0.613 0.016 0.775

VE: MMSE, fi 5 H5MORZEK A MoCA, S5 R IASIEAG
B,
4 g

CRMX - &hk) B “WihgE2 i, ANiad, %
RO, GRS M AR K, B
B, MR TE, SEOMEASE . BOITEEE, R
B O ELAEIR, BCAD AR E IR T S
PIMCRI NG o BRI, ADJE— AR A5
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I I S AR LA

BT FROEIE, AR RG ML) AD KSR
ORI BB (SCD, MCLATAD) & A4,
FERAFR V™ ERE B SRR ARG . 452K
P, BT HEUE R AD 45 B £ AYIEME, SCD
B BEiE e LA RS =5 B AV R E R 32, B8t 9t
MR A XD s MCLF BEIERE LUE S 5 i . 9
MBHES . AT AN L BH A E A 35 AD B Bk
AR EL R MCT B B, (H R A3 A1 A5 25 5%
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PE—25 38 1 Logistic [FIH T A B, FE45 24132
KA, EORE T B UE R O SCD My T R M AR K,
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O SCD W] RevE b s ARl REIE 8 55 2 SCD

T8 SCDAL., MCIAL., AD 4L A EAsE A] 22 My A5 -5 S M 7 J2 Al DX -2 AHD O, ¥R B HL 3

Table 8 Comparison of mean AHbO, concentrations in the left dorsolateral prefrontal cortex of patients with different syndromes

in subjective cognitive decline, mild cognitive impairment, and dementia groups

(X10°mmol, x+s)

IEZY 2k A 75 1 P31 B 75 SR H 4% JFFA BT AL HE AT
SCD 4 123 -0.551+1.256 —0. 544+1. 602 0. 143+0.912 0. 058+1. 029 -0. 873+1. 403 /
MCI4H 142 -0. 163+1. 159" —-0.138+1.213 -0. 378+0. 632 -0. 407+1. 404 0. 400+1. 404" -0. 587+0. 888
AD4 52 0. 050+0. 729" —0. 049+0. 627 -0.412+1. 245 0.224+0. 244 / 0. 650+0. 256
FifE 3.454 0.762 0. 403 -2.371 -2.291
PiE 0.034 0.472 0. 675 0.025 0.071

TE: SCD, TR TFE; MCL, BHEGARBIE; AD, PRGN ; /, BIEUCA SRR (B AARMIE T .

a) H5SCDA#, P<<0.05,
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Study on the Evolution Principles of Traditional Chinese Medicine syndromes and fNIRS Cerebral Hemody-
namic Characteristics in Patients with Alzheimer’s Disease

ZHANG Mengxue', QU Yanijie’, LI Qian’, GU Chao', ZHANG Limin', DING Minrui', ZHANG Tong',
ZHEN Rongrong', AN Hongmei'

1. Longhua Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai, 200032; 2. Ruijin Hospital,
School of Medicine, Shanghai Jiao Tong University;3. Changqiao Street Community Health Service Center of Xuhui District, Shanghai
ABSTRACT Objective To explore the evolution principles of symptoms including deficiency, phlegm and blood
stasis, and of the functional near-infrared spectroscopy (fNIRS) cerebral hemodynamic characteristics at various stages
in patients of Alzheimer's disease. Methods A total of 497 patients with complaint of memory loss were included, and
were divided into subjective cognitive decline (SCD) group (198 participants) , mild cognitive impairment (MCI)
group (228 participants) and dementia (AD) group (71 participants). Neuropsychological evaluation, traditional
Chinese medicine (TCM) syndrome investigation, and fNIRS data collection of prefrontal cortex were performed in
each group. Descriptive statistics were used to analyze the distribution of TCM syndromes and the difference of TCM
syndrome scores in each group; logistic regression was used to analyze the influence of TCM syndromes on the inci-
dence of the patients; association rules were used to analyze the TCM syndromes of the patients; the hemodynamic
characteristics of fNIRS in the prefrontal cortex of each group were compared. Results Kidney essence deficiency
syndrome was the dominant syndrome in all stages of AD. There were statistically significant differences in the distribu-
tion frequency of kidney essence deficiency, phlegm turbidity obstructing orifices, blood stasis obstructing collaterals, ¢i
and blood deficiency, heat toxin in the interior, and fu-organ stagnation and turbidity retention syndromes among the
three groups (P<<0.01), and the scores of kidney essence deficiency syndrome among the three groups were statistically
significant (P<<0. 01). Logistic regression analysis showed that kidney essence deficiency, and gi and blood deficien-
cy syndromes were the main risk factors for the SCD group (P<<0.05), phlegm turbidity obstructing orifices syn-
drome was the main risk factor for the MCI group (P<<0.05), and heat toxin in the interior, and fu-organ stagnation
and turbidity retention syndromes were the main risk factors for the AD group (P<<0.05). The association rule analy-
sis showed that the combination of kidney essence deficiency plus phlegm turbidity obstructing orifices had the highest
support (33.33%) in the SCD group, and the combination of kidney essence deficiency plus blood stasis obstructing
collaterals had the highest support (32.90% and 52. 13%) in both the MCI and AD group. The prefrontal fNIRS re-
sults showed that the mean AHbO, concentration in the left dorsolateral prefrontal cortex (LDLPFC) decreased sequen-
tially among the three groups (P<<0.05), and the mean A HbO,concentration in the LDLPFC was negatively correlated
with the MoCA score among the three groups (r = —=0. 142, P<<0.05). Further analysis showed that the mean AHbO,
concentration in the LDLPFC of patients with kidney essence deficiency syndrome were statistically significant differ-
ences among the three groups (P<<0.05). Conclusion Kidney deficiency is the basis of the pathogenesis of AD),
and the key brain area damaged is the LDLPFC. Turbid pathogens such as phlegm and blood stasis are the pathological
factors that aggravate the disease,, and the syndromes of AD show the evolution law of deficiency and excess as “kidney
deficiency—phlegm turbidity—blood stasis—turbid toxin”. The changes in prefrontal hemodynamics based on fNIRS
are consistent with the changes in the characteristics of symptoms, which can be used to assess the degree of cognitive
impairment in AD patients.

Keywords Alzheimer’s disease ; traditional Chinese Medicine syndrome ; syndrome evolution ; turbid pathogen

affecting clear substance ; functional near-infrared spectroscopy
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