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Abstract

Mild cognitive impairment (MCI) refers to a decrease in visual spatial execution ability, directional ability, or other cognitive
functions, but basic living ability is not affected and cannot be diagnosed as dementia. It is an intermediate state between normal
aging and dementia. According to statistics, the proportion of individuals who develop from MCI to Alzheimer’s disease (AD) each
year is 10% to 15%, and there is currently a lack of effective medication to treat dementia, which has caused serious impacts on
society and families. The early detection of MCI can prevent the occurrence of dementia on the basis of preventing the progression of
this process. Therefore, actively searching for specific blood markers in the MCI stage has become the main topic of current research.
This paper mainly introduces the common body fluid markers in MCI at present.

Keywords

mild cognitive impairment; Alzheimer’s disease; fluid markers; dementia

12 A Ih sE FRASN R £ M iR SV Rt B
T T
HEE BN EERE, S - Al Z#E 067000

m =

2 E ik e AT (mild cognitive impairment, MCI) A 5ALE A $ATEE A . Z 61 A R HEALIN S Th BERAR, 12K KA FAE
AR R Y, ARRBLE AR, CANTEFTRERBRG—F P RS, BLET, FFMAMCUE AR AJ&‘PJ&
J% ( Alzheimer’s disease, AD) #s) A10%~15%, H B A2 A KGN ETHhRk, SHRHAFREERT EEOH
MCI#FH R I, TAEMIE X —ibfegat A el b MabmR ey L A, B EMCINEARE T RS T isﬁlf&#ﬂﬂ%ﬁxﬁ E]
BTN 25, # L 2B ATMCLF ILeg ARt 3T A48 .

KRR
RIS RIEAT; TR KGR IR; WRARTY; Sk

1515 2 RRAREW
BREENKILRERERS (mild cognitive impairment, MCI ) 2.1 piEMHEER
P ﬂj¥$/11_ THEE, IR SFRANZ AR AHE BUEMTEEN (AB) RIEMFEATAREN (amyloid pre-

FFRRNRISE , (AR EER A — AR B By, 24/ cursor protein, APP) 48 B Ay 2 sEE 2 2 JE I 1. =
%M MCIHJEH HRBIBIENE, EARSKETAEEE T AP WBURERIGE AT EZEL RPN T51H: —= B et

BEH, FRRERESER TR 6., A, mh  SEOENAR MR TR EoRERE, RNl
KRR, A RRID I K e > sy AB AMEEE S TR SR E A B MU SiE I%% ﬁ%ﬁh?ﬁn
A, Ao, 75 MCIRE, BURRRGURY. e o &t preh & O RCEUSEIL ™, N p i
SR IRRR I RN MCL B BER Y, wiokn  BFFEERICASRASR AR e, 5T S
MCT (i A W ARk E/J‘:”Mi%é, 5N U AR ERPE T, SEOAFIDRER,

1B BT A Oscar L. Lopez Z5 AfURF5T & 81 MCI H 25 2 e
I ﬁﬁ%ﬁ@tmmwmﬁzas@j@@:fﬁ, Wi R B i
S MR MHEEANSEHES TRE. BWFREH, MCLAREH
PP MR B G REE RS RU R 500 1%~2%0, [, B Gk
CERfEE] &2 (1981-) , X, PEIILAREA, & REEE (1 A]VE N MCI HP (e Mt bratty (H T2 — o)
T, FEED, MBARZKEIHRHAR. AB XFIZHr MCIIMEARK, TS HA AR St e S

101



Tl R EF RS

<5075 - F 034 -2024 £ 03 A

LialLl8
22 Tau EH

Tau EHZSHE L MABRENMERRCER, SREH
SorkaE N EERy , HAEER R /KA E S Y
Tau & i FERERR (AR 5 RS R AT 4R 0 45 1) = B AR SR T
dHE. Santiago Bullich & A\FIH IEHL T LS50 L B,
Tau 2 HJUFAE MCLINEAgtD A 4, FELTOMES B
TR EE IR E, RN EESEREERD
BB IEAESE , FEAEAE TN MR 852 2
£ /0 IR ORI RZ 2 MY, 0 Chin-Hsien-Lin 5 A f9AF
FEMIERR T X — 5, MCI B E (RN P-Tau A1 T-Taus 7K
Tt TR IR, HAE/KEAEE: A-p BEHHE . Tau &
HI7E MCI J2 AD JB&E I A E i H 58 H i, EA S
TREEHI7G 25, I8 ZETTERBERG % A5 481, MCI
o AD PIARIM K Tau 28 H M IGEE Tau & H/KFRIE R EE
TF, BN Tau & 0 F AR SR E I 1, Monge
S NTERS 24 TS Lb i 5 280, X+ () P-Tau
PEOTRI, HCAUREM: | R A S T T-Tau!™,
2.3 {sEREEH -1 ( visinin-like protein—1)

PLEEREE [ -1 (visinin-like protein-1, VILIP-1) J& T
HRIXARES A ISR ], AEARINRY A S S s
Ko VILIP-1 B #MmARIEN Ca™ Fads, KMo,
MITEJREMEA AD W R A= Prspricn "), Schnurra
LR F R K VILIP-1 7524 AD FERIZWr i £ 2E R
AW, Ed T A IIE AD H, VILIP -1 W]5200 tau &5
H I SE BRI AP Y TTRR, 326 T s Man e o5 1)
T2, i AP MIERCORI AR IGAIRZE, ik, %5 E
F VILIP-1 /£ 25 F 1] AD WP AEpR &) U, Tarawneh %5 A
IS AR THRE NS, B L — e T
X i VILIP-1 Balal ik & VILIP-1/AB42 =] LS A K 1E
EAMEARTINRIEG 5T, HiFas & AD B IGE
e J% 3% VILIP-1 Al VILIP-1/AB42 7K B 25 T iR 2,
PSR AD (IME ., TS ISR
VILIP-1 {8 el = s R firm e G B e E, Hah
FERGENE tau, p-tau A AB42 G IZHAITIGE R 1,
2.4 miFEmHII= C

M7 BEN 2 C (eystatin-C, Cys C) J&—Fu/Nop &
WSS, BT ENERREABEIHFIEER R 2 kR =z
—, EAEFUNER TSR, FEREHHEIHN
EAEE B WIEH, 25 AEE L ORMERIAENE S %L
J& ", Mathews PM Z R, 1EH ARG K CysC K F5K
EIE tau AT AB42 7K ZE (LA, (BAF AD &, Hik
A CysC KPR FERY, $2H CysC ACERARIIIAFIE S
WEZF SRR Rek R ADY, {H Slinin Y 28 AR5
HERRINEER, RN EFLMHTT 10 FRET A,
CysC HCESINAIER 2RI E U AR, RIZACE Sl (%

102

EBE FTRESE G EIEERS P Nair 25 AZNA 12 TRRFRGET T
Meta 7>H7, 45FEIR Cys C/KERIFHES MCT HI XS 2 7]
HIRBRIAESENE B L5 9HT, CysC AR RIZREACES
INEIR R T 25—
2.5 F B P RER

[F B ER R (homocysteine, Hey ) &—H S inE Ak
iR, EERRFCA PR PE, Hye X KR 2
LT REIEA, EENHRY RN RN, L
Hoey 3= A 1B AR, 120 o afiplE s R
TeRIRE R B A, B SRR Rn, FeAER]
BEEIAAINE E i E, il EARE B
MRS, B R R, RlmE AN H
SR R HEIIRAER (b tau 2B A ROF=A2, SRfTInB: AR FERK,
BT [RCARZ DIRERMA S | R IARIFERT . Han L FYRFZEHAIESE
TiX— s, RO R R R A @ s S i E R p-tau
AOEH XK. Zhai Y 5 ANOBFFTIESE Hey SRk RENS A 5%
TR AT Tk R, RN A Rz DURERERS MIIE | & A
EIThEERRGS, &K B Hey SiAEIThAE > BIfETE S Y)
BEZ, Tian S 2 AMIRFFTRT 2 TOMER B3, $RMREG\ENL)
RES> N MCI ABRHARIIE R 2H, LA E Hey /KA
IEFINFIABHZART MCI 41, 2R3t Hey ZINFIZD
RERSAS B OGRS E, R R A 4% AU | T
1158,
2.6 M/MREBEFRIEER

I/ MRGERFERTAZE H ( B-amyloid precursor protein,
APP) =oAL, SRS, sNERiE g
Fael, 4> F-E24 110~130kDa, FE M7 /MR bRl
ik APP [fJ == 238 F . Borroni B 5T & HLIL/ MK APP 544
{RIE{E (APP130/APP106 ) 7F AD AP IETAAL, HS5HE
I EREE B E ARG, XAERE S B — I MCI R BE 1
WG LB, APP EL{EFRICYIR G R AT AD HOBSURME: %
83%, FEFEN T1%; WRAHPS R REMRELS S, W
X7, SWIFRPRAT AD FOSRBIFBPETRIE % 0.87, FAME
FRMIE R 0.90, FF—RIGIE T /M APP Ak b EDR 1
W R AD MW EMbREY, (BRTIE THREARK
JEBRYE, FERS T HEAEE) i SsrE A Y
2.7 P L m AR R —1

B i 5 24 fi# B -1 (beta-site APP cleaving enzyme-1,
BACEL ) , R34 APP 1) B 70, SRR E A,
BT EAMZEN M, (EHZ S50 APP FYJEIRT B JE
BREEAN=4, SERLaEk:, & AD AWUEIF I E
ZEERTT, —IHRFST AR AD 2 MCI 13 h BACEL HiE
PRGN, i HER E R I AAAEE, MCIZEA0 AD 408
FIM3E BACEL IR BIHEE 53.2% F11 68.9%; HHE: T /5 10
LA AD 19 MCL e, JGEIR RN AD 1) MCI &
Mm% BACEl Wik D&, dE—2P1EH T I 3¢ BACE]



TWMIERESFRE - $£07% - 5 03 H - 2024 £ 03 A

R P A E— 25 P MCI 2 75 B 244 /L. 4 1A] AD. Verheijen
JH SR TIERH TiX— S it % — I 518 RE
755 Mulder &ZHIMN3 BACEL HIEMEE MCLZH., AD 2041
IR Z R SESS B AT . BT T iin3E BACEL
5 MCI J2 AD FIFECHRREESE 5 9T

IEREERE
RN RERIS M & SR 2 E R IR,

(BE—HRZ AMARISHRE, B EH 1999 ££ JAFAHOAT S5 A

SEH W RAEA 2 2 T P ERTEA E S G AFIIART,

(BIZ Wb P Y SRR R R B A KIS RERERS , AL

AT MCI YRR SOk, 122 Wrbrdid T RMR. MCI

e REN B, AnRE RIS, HIAKIEhRE

RO, HEETHEN AT RIARIREEIZ,

INRIZHREE 2 RTDARIFIIE R ANIRES. in— B RAER, &

INKIDRERKRREIRE., A FRE At 2B R ™ R, Al

MCI {20 2R R AR GER RGN, <22 H X2

BOK, METENMERCERZ IR, SRS

MCI EFIR I EE BN AR P SO A B, R A TR

T MCI AR & B R AR E 2% L 2 fH R foR gt

REFEHEEZ X HEBERETRNEEY, MCI KA

PR s R A& R, 2 MCI Y R 2R 275

B2

[1] Hoshino M. Fibril formation from the amyloid-f peptide is
governed by a dynamic equilibrium involving association and
dissociation of the monomer[J].Biophys Rev,2017,9(1):9-16.

[2] Forloni G, Artuso V La Vitola P, et al. Oligomeropathies and
pathogenesis of Alzheimer and Parkinson’s diseases[J].Mov
Disord,2016 ,31(6):771-781.

[3] Ardiles A O, Tapia-Rojas C C, Mandal M, et al. Postsynaptic
dysfunction is associated with spatial and object recognition
memory loss in a natural model of Alzheimer’s disease[J].Proc
Natl Acad Sci U S A,2012,109(34):13835-13840.

[4] Bullich S, Villemagne VL, Catafau AM, et al. Optimal
Reference Region to Measure Longitudinal Amyloid-f Change
with 18F-Florbetaben PET[J].Nucl Med,2017 ,58(8):1300-1306.

[5] Bullich S, Mueller A, De Santi S, et al. Evaluation of tau
deposition using 18F-PI-2620 PET in MCI and early AD subjects-a
MissionAD tau sub-study[J].Alzheimers Res Ther,2022,14(1):105.

[6] Zetterberg H, Wilson D, Andreasson U, et al. Plasma tau levels in
Alzheimer’s disease[J].Alzheimers Res Ther,2013,5(2):9.

[71 Monge-Argilés JA, Sanchez-Paya J, Muifioz-Ruiz C, et al.
Biomarcadores en el liquido cefalorraquideo de pacientes con
deterioro cognitivo leve: metaanalisis de su capacidad predictiva
para el diagnostico de la enfermedad de Alzheimer Biomarkers in
the cerebrospinal fluid of patients with mild cognitive impairment:
a meta-analysis of their predictive capacity for the diagnosis of

Alzheimer’s disease[J].Rev Neurol,2010,50(4):193-200.

(8]

9]

[10]

[

—

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Braunewell K H, Brackmann M, Schaupp M ,et al.Intracellular
neuronal calcium sensor (NCS) protein VILIP-1 modulates cGMP
signalling pathways in transfected neural cells and cerebellar granule
neurones[J].Journal of neurochemistry, 2001,78(6):1277-1286.
Tarawneh R, D’Angelo G, Macy E, et al. Visinin-like protein-1:
diagnostic and prognostic biomarker in Alzheimer disease[J].Ann
Neurol,2011,70(2):274-285.

Mathews PM, Levy E. Cystatin C in aging and in Alzheimer’s
disease[J].Ageing Res Rev,2016,32(12):38-50.

Slinin Y, Peters KW, Ishani A, et al. Cystatin C and cognitive
impairment 10 years later in older women[J].Gerontol A Biol Sci
Med Sci,2015,70(6):771-778.

Nair P, Misra S, Nath M, et al. Cystatin C and Risk of Mild
Cognitive Impairment: A Systematic Review and Meta-Analysis[J].
Dement Geriatr Cogn Disord,2020,49(5):471-482.

Zou CG, Banerjee R. Homocysteine and redox signaling[J].
Antioxid Redox Signal,2005,7(5-6):547-559.

Li JG, Chu J, Barrero C, et al. Homocysteine exacerbates f-amyloid
pathology, tau pathology, and cognitive deficit in a mouse
model of Alzheimer disease with plaques and tangles[J].Ann
Neurol,2014,75(6):851-863.

Han L, Dong QB, Wei YC, et al. Homocysteine induces calcium
overload in neonatal rat atrial cells through activation of sodium
current and CaMK Il § [J].Zhonghua Xin Xue Guan Bing Za
Zhi,2018,46(2):143-151.

Zhai Y, Behera J, Tyagi SC, et al. Hydrogen sulfide attenuates
homocysteine-induced osteoblast dysfunction by inhibiting
mitochondrial toxicity[J].Cell Physiol,2019,234(10):18602-18614.
Tian S, Han J, Huang R, et al. Increased Plasma Homocysteine
Level is Associated with Executive Dysfunction in Type 2
Diabetic Patients with Mild Cognitive Impairment[J].Alzheimers
Dis,2017,58(4):1163-1173.

Seshadri S, Beiser A, Selhub J, et al. Plasma homocysteine as a
risk factor for dementia and Alzheimer’s disease[J].N Engl J [32]
Borroni B, Colciaghi F, Lenzi GL, et al. High cholesterol affects
platelet APP processing in controls and in AD patients[J].Neurobiol
Aging,2003,24(5):631-636.

Borroni B, Agosti C, Marcello E, et al. Blood cell markers in
Alzheimer Disease: Amyloid Precursor Protein form ratio in
platelets[J].Exp Gerontol,2010,45(1):53-56.

Shen Y, Wang H, Sun Q, et al. Increased Plasma Beta-Secretase
1 May Predict Conversion to Alzheimer’s Disease Dementia
in Individuals With Mild Cognitive Impairment[J].Biol
Psychiatry,2018,83(5):447-455.

Verheijen JH, Huisman LG, van Lent N, et al. Detection of a
soluble form of BACE-1 in human cerebrospinal fluid by a
sensitive activity assay[J].Clin Chem,2006,52(6):1168-1174.





