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R /R IR #EER % (Alzheimer’s disease, AD) & —Fh A 0] i K LB IT MR, LIRS FEZOA\M R FR e,
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BERE; MEp-tauz31 51K p-tau181, FEADKIREM BRAHF RN SHERE, SRKABMHEKIAD
AMCLR 5 5 ABRA M ADR B AERA L X 4. Bk, AT ERRAFHIHFEADR XL, MBEEDIRC
YITEADEIHIZ W AIG T ST EE R, iF R4S EADBF KA H -

XK ia
BT/RKIERRE, MREVIREY, AB, p-tau

Research and Prospect of Blood Biomarkers
for Alzheimer’s Disease

Ping Lan?*, Tuling Che!, Xuequan Chenl, Yahong Hel, Jingying Xiao!, Yusheng Sul.2#
!School of Medicine, Ningde Normal University, Ningde Fujian

2Key Laboratory of Toxicology and Drug Toxicology, Ningde Normal University, Ningde Fujian
Received: Nov. 16th, 2022; accepted: Jan. 4”’, 2023; published: Jan. 16th, 2023

AR
PEAERE .

NESI M W, B, BRER (THEL, FEL SRR, PR GEER ML bR S LS R D). AR
%%, 2023, 13(1): 11-19. DOI: 10.12677/hjbm.2023.131002


https://www.hanspub.org/journal/hjbm
https://doi.org/10.12677/hjbm.2023.131002
https://doi.org/10.12677/hjbm.2023.131002
https://www.hanspub.org/

5
B
o

Abstract

Alzheimer’s disease (AD) is an irreversible neurodegenerative disease that affects a variety of
high-level cognitive cortical functions, including memory, thinking ability, orientation, under-
standing, learning ability, language and judgment. In recent years, there are still many challenges
in the diagnosis and treatment of AD. For AD patients with preclinical AD or mild cognition im-
pairment (MCI), the effect of drug therapy is not significant, and there is no good solution at
present. The most characteristic biofluid marker for AD is cerebrospinal fluid (CSF). Since blood is
more readily available than CSF, blood sampling is preferable to CSF sampling for clinical diagno-
sis or screening and for repeated sampling in clinical trials. Development of biomarkers for AD is
moving from CSF to blood. The core pathogenesis of AD in the blood, including Af42 deposition,
tau protein, plasma proteins or lipids, has shown their role and ability in the diagnosis of AD.
Blood markers for the diagnosis and prediction of AD have also been extensively studied. The ra-
tio of plasma AB42 /40 in patients with MCI and AD was significantly decreased. Plasma p-tau231
and plasma p-taul181 have high diagnostic accuracy in the dementia stage of Alzheimer’s disease,
and can distinguish AB-positive AD and MCI cases from Af-negative AD cases with high accuracy.
Therefore, in order to screen the risk of AD in healthy people, blood biomarkers in the early diag-
nosis and treatment of AD may be the direction of future AD research.

Keywords

Alzheimer’s Disease, Plasma Biomarkers, AS, p-tau

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

RA] /R % i3 BR i (Alzheimer’s disease, AD)A& — P& am FIN IR AT M50, R AR B0 IR BGE, il
HR ) 60%% 80% [1]. KZH AD JRBIRBUKK, WA DT 5%H—/ Nl gL ir[2]. K2 HHL
RIYE AD BFHERBN 65 ¥, FIHEAZE, AD REMXGA TAERM &, 285 FiTikH 30%LL
F[3]. HHT, AD Mk T 8 BlE AR IR, #E3E4R % (magnetic resonance imaging, MRI)#ffi 2 i {4
L, IEH T RS Z A% (Positron Emission Tomography, PET) Al K v k3 85 1 8 tau YA . AD e H
REAE P 1) AR P Vb 2640 22 i 45 (cerebrospinal fluid, CSF)H B JE R FE AR [1-42 (AB42)/KFIEMK, BERRIL
tau (p-tau) AL tau (t-tau) /KPR . 28T, RAPER/DN B G T2 K AD WAEYIbREY), Fehl e
AR B, A AEFF R o CSF AEWIbR BRI T AD [ =AMRHIE, B AB YURR | R Ji £ 2 g 25 F s 2 A8 1
ET X TOEIR) AD BFEIFIERIT TR E, UARAE KBS (@R MAPTRiA AD K172 [4], AD
(R AW S A IEAE AN CSF % 2 o R AD #200 KR HLEI F B 2R, B4E Ap42. tau T
1 %% (plasma) & A 8% i 5 (lipids) & B2~ e A1 THE AD 2 Wi A F4E F Al Re

H M 15T AD R GRS Lok, BEERFIZESS & AD BRR&5 B 2R, Al “TEmir&En”
R[5, 1985 SERI— R 1RO R T A AD N ABER P AU i) 40 NI (4 kDa)H H 5 ) 52 8 Fr 71,
TEMFEE BT 40 DN IERR KA Gt 2 IEFERM R B B 8L AR). BRI AE(E AR [FIFH AL 42
MNRIERRIRIEH L, FRON APA2. ZIZTER 14 8 E (amyloid precursor protein, APP)HIF v BL, #FR

][l
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N B-AI =53 U R S R I R DI E B . APP 2 B AN RS M s IR 1, AE N U LR 2 B AR
FK——APP695.APP751 F1 APP770 [6]. APP 5 [+ 42~43 N FEER 1) AP &5 RIS TIIN R 43 N 2 [ 71,
APP A1 2 FEIEIUE T APP i [R] F) m] AR BT H A 5 (10 1% 5 A2 18], APP751 F1 APP770 f74E T A
L, 1T APP69S i E & o, Kk, APP iR EE KIRFDIE], RN p-2r I EF(BACEL)
Moy- o3 B ZRE GV, 274 AR IrbTFRI9]. -7 WG (B i APP VJEIEE 1-BACEL )& —F
AIYIE] APP JJ5t 45 A el ) BAAA B 1 o -0 W2 DU AN AR BT (52 R nicastrin, FLZEIG 9T 2-PEN2 Al
RTPR B 1-APHD) 2 RAKE A4, HUIEIL AR 10]0 p-43 W HE 0] LATE 2 /M S U1E] APP 774
B Ap R T AL AB38. AB39. APA0 Fl Ap4A2. 5 y-4rilbli AN, APP W] LATE AR A B a-73 s
DI, AN AGER FE B AR OS2 iR H o

XTTEFE AD EN I, AR AR L R 2 AR RO B BT I6 ), S I AREE, i
BRI SE B, v g A 2 B4 2 (8] 43 W B, T VT AR N i A VR M 2 i
(8] HIT MR ELI A VR B2 5 3RkA%,  PRIGAE I K12 W7 B A DA K PR b = S ORI, VIR LG
W RCORE BE T . ek, LR LU VR SR LR e B i AR A S, SRR LA, Bk,
FES A AR B ) I 2R (3 B R TG PR 8 o ol 8 N LR PR Tl P 2 1 X4 43 D7 R ok
IRE PO [11]. FLk, B 7 RRRE, RSO3 LV FR G B 1 PT RE 2 4 ok 1 g e e, 7 JHF A g
AETE R, 1R 5 N—Fp 5 KR TG A8 S, I B ARSIl X PRSI T 54k AD M AE ks S0
AIRETE[12]. ARTAT, 68 R B G5 o A RS T AU B R R A SR TR AT ER[13].

2. M3zHEd Ap

24, CSF ] ABIKIE. Ap42 Fil AB40 & R HIZ W IR AD N H &) 2 IR £ . 5 Ap42
WAL, ApA2/ABA0 IRFELL S B# T PET FHIERSHE G MK R, Kk, CSF #1 Ap42 5 Ap40
VR E B AT NGB IR PR AT AD 2 Wi HOME14]. 7510 AD 5, ABA2 5 ABA0 HIVKRIE Eh(Ap42/40
EOBAA AL T A ApA2 WK, FERIL AD Wi gdEmtE, HEM WX 5> AD FIHARSEAL) 2%
24k AD) [14].

RERERTIEFIR ApA2 e SC—BURBL S BEH AT (Ve FE PET W& 25 5K 5 — k[ 15], IFH.
AD RERA, ERT MK ApA2 1EN MUK TER FER AR (DL A AD)IAEYIFR I IS N R, 45251
FEIP I, BFFR A 0] ApA2 FI ABAO KT AR ER R, HAAERKER[16]. XF55MH
o3 B2 TR R 2 BR AR PT REE Hh T A L SO0 ISR BoAA (R DT iR, I R oG A VB A AR B 2 TR R 2 A G Mt IE
B 73X — 5[ 17]. BORAEIEZE AT G 548 ELISA J7 kol HflbruE %% i i A e i 2, Bt
IKPE Ap KRGS A I 3% B A HE 25 R A0[18], B 4 b it vl Rk i Hfh 0

2011 4, —FhsE T 551 M5 (Simoa) B AR I ML ApA2 R8T 5[ 19]. X T4 AT T 7E il Bk
IR A B AEYFRC R 3R, BRI IRTE femtolitre ZRANFLA, SRJE A INEEARC AR I B A4 AN %5
TR, RERETEL ApL2 BRI WAAEKT . EOM R CRFE ST IR, Mk 3
T FERAYEG I BioFINDER 58 BA B i vPAl i 2 A iF, R IIILK ABA2 F AB4A2/40 LUAE 5 AH SR Ik
VIR AR K[ PRI A 55 PET i B8 2 [ A7 7 S 959 0 35 AR DG ME[20] . S5t BRGLAHLE, MCT 1
AD BEI MY Ap4A2/40 ELIE B E FEK.

AD M ApA2 Il ABA0 /K-FIITF R L RIFA—B, AR HEEME TGN . Mayeux 55[21]7F
BEVIRE AL B, FEZRIT I AD BE3E AN 3 SRR AD MR LK Ap42 KFFtHE, HILZK Ap40 /KF
BT . S ApA2 ACPARAMEMLL, I3 ApA2 /KT E i MK AD A&Im XN T 2 f5 0L k.
Z 5, —TUATHETER B A SR LRI, ABA0 FI R MR, TR SAUKIE N Apa2 L&, RIS
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SRAERE A ARSI I, Z TV IILIE ABAO R FE v 15 SR e XU 39 N AH DG [22], 1T Yaffe S5 78 A LI 2K
APA2/ABA0 LWAEEAR S 9 4F L FARREEZ A NN AT RE F BERE R G [23 ] IX PR 22 R AT RESk B T
FSr A AT PRI B B At 28 7Y 2 R F TR A o

A FH ¥ S5 A B ) MIRT FJER R PET $0R, AD B2 AR 22 AD ) MCI H ml DL HoAh 28R 1y 2k
BUREBRF R MCL B X IR, XEEEIEL L THEPRARKEN AD. Zou F4/n AD B MG
APA2/IABA3 LLIEIRAR, ApA3 IREERS, FIENZH AD B MBS E4[24].

Nakamura %5 ANWFFLE IR, HWEIERE AL, WEMEERHTE AD BB DA RN BRAS 2 2 1 1f 2%
APA2 KT B EBRAG . MATIE R, FRIKH APA2/AB669~T11 FI ABA2/ABA0 L3 I 4H G AE FHIAMA /K T )
DR I0G JE K P B 1 A7 A 7 THT 2 T M o o A B B IO VERE[25 ] dells,  FCARAR ST 70— B0IE SE T UK 2%
ABA2/APA0 LA SRR A Z [ A %1 . Perez-Grijalba 28 N 45 B EoR, (VIS AB42/AB40 L
{EL B REHERR FUBH 4, JRRE R I AD [ H[26].

5 AD BEMWER ApA2 KTFIEARHIE Fo s R — 2, st 7eimziR s, AD B se ki & E Fe
PER MCL 85 2K Ap42 KPHFRK. Fik, BRG] AB42/ABA0. ABA2/ABA3. APA2/AB669~T11.
ApA2/t-tau B ApA2/p-taul 81 T AAERAHLIZ KT Sk 7Ll AD.{H Gao Z5BE 1 2 FE AR KL A ApA2. ABA2/ABA0
EINFIBE S T B 2 AIAEAE R e . BT AL NI AB40 FINAIAE ) T M i) ¢ RAELMERI[27]. Li Z5A
NILHE ABAO KFEBARI ANTELE 2 AN Th e T BB [28].

3. A& H p-tau

B TR B A tau AR ZEMERN S B A9, Y tau SRS BT AD B MR bR £, 25
HHEFTE AD. MCI ALEH ABEF tau (€. AD MISCHIFE SR 27 4k 45 f it B iR L 1Y tau 28 A 4%
[29], RN AD bR EWNE RAEIEE . B, tau & —FAL TR MEMECEA. |
TR, R ORI T SR ER tau SR, KBEM 352 B 441 DNEBEFRIEALE, ST EMMN
50 F] 65 kDa N5, HEUGT BRI AEIR tau 45 & R E A SR S IR, S EUE orid FhIR it
[y AT

IR p-tau 2K (X AD () S CIESZ[16] [30] [31] [32]. X —S5 10 BILELE ML b A 45 SRkl
% [33] [34] [35] [36], fH MK p-tau W E KN AD ¢ 714 MR AV br SV H) B AREE . R p-tau23l
BTz A TE IR W A FR ER[37]-[46], RIS N1k, HAR LI T p-tau231 FFRIE. 11K p-tau231
513 p-taul81 —Ff, FEBT/R MGG I RE I B Bm s Wik it G s 2 BIESE Y AD Al
Ik AD #HZIBAT SN - MK p-tau231 tHEEKE AB BHIER) CU A1 MCL 15 AB BT CU W X 73
FEHHERR, 35 Ap Al tau PET ZYIMIE[47].

BT 22 A ) tau KRR TR tau KF, Zetterberg 28 NTF R T — il R BRI I 7772 o
TR, SXTIEAE MCI B E AL, AD BE MK t-tau /KFFHE, &K A AD 1) MCI 35 fifa e
(1) MCI 83 Z [0 K7 R [13]. Mattsson 55 ABFFL T PIAS KIUBAS, s MK t-tau A REHE 4> St 1
AD IR EE, {HRZTE AD £ REER VTR AT B2 2 [ R I B, X R IITE AR A LK t-tau /E24 AD
HEWFRE R NAMER)[34]. Karikari 55 A#E—BIESE T KB AD ) AD &M MCI #3515 p-taul81
AT &, FER MK p-taul 81 AL AT LA AD KB 5 1E# 1R NRIZLE NIX 43 IF3K, 16 7] BAIX 4 FTD-
VAD. HATHR EVERERE . RRERZE G SR 2 RREYE[34].

4. AR MRS

—Ii5%T ADNI PAFIRII AL RN, AD S35 i A0 4 4 4 22 5% 5% (Neurofilament light chain, NFL) .3
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BIMCS BRI 149%), 320 E BERFIE(ROC) 2 R IHA(AUCYE N 0.87, S5#%0» AD-CSF AEtrid
YIFH2[48]. EAR MCI A AA KI5, (AAEVER A PET SR PER MCL i, 3¢ NFL 28
(1, FEFA RIS TE R, ROk A 247 (GBI MRI I &) F1 FDG-PET Wl & (KA 25 T i [48]. #E— T
XF 48 LM AD (FAD) S 38 FIARIE AT # A 5, A REIRI) FAD &35 i NFL /KSF38m, (H
SRR AT AR5 7 2 B NFL P3G, FKP 5 T BPREIR A3 48ty LA B 5 B B R R MRT )
RAEAHIE[49]0 XLLEEFRW], MK NFL tA] LLZE AD Il PR AT By B I 21 0 22 18 AT A8

—ANE AR, 3% (8 CSF) NFL HAN 2 AD 54 WL . M, fEVF2 MBI+,
YA A S AT PR L RRSS RN B R FE I B 2R S AE[50] [ST]RIZKSFF . BB, 1l NFL ARk i—
ANTTRE R A2 AR R DA R B i 6 1R 36 — IR R PPk AR 7 20, 0 eI ORI s AEIX R, IR
NFL i DME MR8, TGA). BRINIIG S TR, FZATHRMEIRITIHER.

DR Ay i 22 TG B S ik A WD AR 10 )R B TE VF 22 4P 40 1R AT PR B i A7 AE AR e T i, T AR 6 2 1 11
MK A REAZ AD FI4F VAR Y. Benussi % AP LG NF-L 1 p-taul81 M2 Wi A Fil /5l . A
IR BLLE NF-L JK°F4E FTD Al AD H#F s, HHAREX 5 AD 1 FTD, [Miliif p-taul81 /KF-4E AD
BF PR T E[52] B, X e SO R Al AR VIR S H AT R SR IR AT AR AR, TR
fii AD FIHAB SR 2 B B FE B EE (S50, EXF AD (UERRIZ Wi # B, B 75 AD O KmLE R
IR AR T4, BT AD B AR B A P AR =T T Z .

Ray &5 AR FHBEIK 2 W TR S0 (ELISA) %€ L3R b 18 ME T H . X2t H BB AU AR A AT LK
k@ AD ] AD FI MCI 5 X BEZH X 73 Pk, #ERfZR3E0R 90%. (/12 E - #T1, Doecke % AKILT 51—
AR E T, EATTLA S BE 1 BUREAVRR S M B R R B SR 5 (@ e FRIX 4 K [53] [54]. X L1
HANZMEIT & AD AR a4 SRS R . BT XS EANSEERE, W HEE
FITE XSS B 1 1 2 AR . FTLAIX S8R A E AD R AR AT SR AT 159 2 A M B 7 RS . B
MR, SR AR A E R, X AD 3 Mg g B AU (9 4 B M S5 3847 T3 98 Mapstone 55 A
MAERERZAE NG 10 FBEAR, X LSRR AR TINTE 2~3 4E N8 MCI B¢ AD, #ERfZEIT 90%,
KRB EATH TRMIGIRET AD BRI [54]

IR I Sl R R 8 i 7K P R A2 Ak T R S B T AR R e R IR AR R LA/ 22 e e, £E AR R
BB NEER . SRT, EATREE AD 53R RAEE I Z IR AT MR X 23 TPk, /2 —
BT . R BB —H IR R C R R SRR &, B — I AR S AT RE R 25 5 TR K& NBE
H i 25 BT R PR BRI

5. &% PRRICRIN S

CSF X} AD HIAEMIFs EMIBE L CA Z ML, SR TVFZXT AD B W, TiJa Bt A& Sk i
JE R JIbRED . SR, BT 3REL CSF 2@ APER, AIRES SEHUEAER, PRITE K& TR A
HE ] CSF FEARZATARRS AT 2 AD IR @A) SLPRI . BEARIER CSF DUIIE AB T2 AD 2 Wi
ShriE, BAEERES . Rk, 27 B AD BUBEFIRR T M R A iR Ap MR A IR . WA
K MIKE ABA2 KFAEIZ WA AD J BE 22 m) B 50 TS AE FH % o AL G211 ELISA T & if ¢ v ) Apa2
KA R, Tovde |ARKT . R CETF R H Q05853 - BE 51 5 G 28 0 i 458 28 S50 52 ok e &=
M% ApA2 7K, ARA R AT iy AR SR ] 7 e AT A [55], Mehta S5 &K —Fh R B H B A A 2k e
14k 2% & 6 (chemiluminescence, CL) %38 I w2 v2: KA I 2K A (R Ap42 /KF[55].

CSF Mg 5 Hrad b8
Mg e by, mHEERE. Hm =0, =% E0sE A E R AREEREAERE, S8 2H
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TP R TG S RN A £ 2 R A o J 0L PR XU . SR, —F T AD 2 BT AD KUK
224 RNEBUING 25 50 AT B bR ST AR BN IR B B . TERAFE IR, S 24,
X R R R I N A T L MR AR SE . B, ok AR NI TR, 1l Ap42 FEARAN ML
p-taul81 k= AT fE 4> BB T AD F MGG AR R LU R 2 SR T 4l g4t . AD B35 IURE P 3 2 ifn 2 2R
M. IR Ap43 Fl Flotillin (2RI T BEAN R LA IESE . SR1M, TEAANPER, 8 A E9
KR AD [f172 Wr s i 5 K 2 AT AT 1

MARAE AT Bk« SREERAR . VETE S W T B0 5 BTG GRS I 3 FH M DL B s SR B N Tl I PR VA 55
J7 AR T8 [30] . X1, FEMA Rl AD A VbR S5 2 Fp I RAEAH G . BHT CSF B i s i il
NI 210 470 T B2 4 s P40 B 1 5 P o P A 2 ) BB BOA . AR, AR 1 6 ZB0E B If i 5 R (blood-brain
barrier, BBB)4 REE NI . BBB & EFMELIEL A, Ik G —/ o i 8 A i N . i
Sefix 25 1 AT BEFE BT BBB 2 AT SR DIE] BIEERE. G, MRS AZME RER, Hp—iy
HIRE, MAEXFE Z PRAEY R et B> = E . X 4 S A AR CSF A
DT, 75 BEXHAE b ) & R AR 7 AT BN AR R . Ban, 5 CSF AL, IRt Ap iR
2K 50 £5[56], TSR FE SR KL S 100 £5[57]. 1999 4% 2014 4EHA)E S ELISA W& 4T
(1) 22 T AT ) XA AR BRI Y AD R AU EZH 2 18] AB KPR B3 22 S [16]. XK, Tk
A 7k, Dtm s, SRR BT ER, #OR WM AD AR ET)

DB,
6. &t

IRREAS (8 B FIAUASEKS L CSF REASTETF & AD I A=W &40 07 T AT 58 KA 35 #E3d 251 15
e, AT T ZHT AD 2B, FUSFIRN S hs ST, —S YRR EM DA RN AD
1R MR BRSO RIEE . BR T CSF AEMbRicst, HT AD 2 W AT i iy br i )t 15 21
T ZH . RE 6T AD B M Ap42 KV HIFRER B8 &, EHIEMTTREY, EmieE
FIBHME I AD B3 Al MCT 8 [ LR AB42 KFRE(K. Bh4oh, AD FI MCT H 35 I 5 Hh /b 52 (5 ) 6l 3 1)
p-tau Fll t-tau 30, SR, 76 AD B FH FEER VCHEC RO AL 2 (8], 13 AB42. t-tau Fl p-tau ZK-FAELER Y
KWES, F— P MBES 7, HFHIXEST5 Ap42 5 tau B AW ELAE, AT LLE 3538 & i A A
S AT IK SR PR AT AD 5 0E H N A AERR P R BBURK R o B i 2% B VRN IR E AD 2 W R T R T T,
BT EERSF A EbREY), KA MTEERC. BT UREE A 2RI AD fdkE, Hik
s LRI PR AT BOF UG BT YR T AR 12 IER YT . S48 AD RIS IORG T TR 2 4 J5 AD
FEIH . N T EERENREF I A AD FIRUS:, AD AEMbR SR K CL4 5 A6 AR N MR/ 1 7 Bk
AR NPEMEIR BREREAS . S T I AE bR i ) Z 0 SR & NS IR ETIEHE , 1R ATRERCA AD 120
IR 1) — AR L.

& H

AT EITE 22 B 5 3E AT H $£42(2019Y20). 2021 AR A 4 RHE 785 EERI H (F12021X023)

J 2022 T EEITE A B 5|3 A A T H 2 42(2022Y24) 3 HF -

SE
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