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Serum levels of proteins involved in amyloid-B clearance are related to
cognitive decline and neuroimaging in MCI
Kazuhiko Uchida
MCRBI, Inc.

Alzheimer's disease (AD) is the most common type of dementia and is marked by
progressive memory loss and cognitive impairment. The prodromal stage of dementia, mild
cognitive impairment (MCI), provides a critical opportunity for potential intervention to
prevent the onset of dementia. Detection of the disease at the early stages by blood-based
biomarkers is important in the prevention of AD. The progression of AD pathogenesis is
gradual and presents as a spectrum without any clear event defining the onset of the disease,
and it is challenging for clinicians to identify the transition of patients from MCI to AD and
from the non-demented disease control (NDC) state to MCI. Blood tests that assess cognitive
decline using biomarkers are the least expensive method and least invasive modality for
disease screening and monitoring of progression.

Amyloid-B (AB) clearance is important for damage prevention in AD. We investigated the
utility of AB clearance proteins as biomarkers for mild cognitive impairment (MCI). Serum
apolipoprotein (apo) A-I, compliment protein C3 (C3), transthyretin, and cholesterol levels
were measured in 273 subjects, and we analyzed the relationship between these levels and
brain atrophy and cerebral blood flow in 63 clinically diagnosed MCI, AD, and NDC subjects.
ApoA-T and transthyretin levels, and the active (a)C3: native (n)C3 ratio achieved an area
under the curve of 0.89 (sensitivity: 83%, specificity: 90%) for detecting late MCI. Atrophy
was associated with decreased apoA-I and high-density lipoprotein (HDL) levels. Subjects
with reduced cerebral blood flow had lower levels of aC3, apoA-I, HDL, and total cholesterol.
Low nC3 and high aC3 levels were found in the hippocampi of AD patients. ApoA-I, TTR,
and complement protein profiles are potential blood-based biomarkers for the assessment of
the early stages of cognitive decline. Thus, AB clearance proteins are potential biomarkers

for MCI evaluation.

1. Uchida K, et al. Amyloid-B sequester proteins as blood-based biomarkers of cognitive
decline. Alzheimers Dement (4ms?) 1 (2015) 270-280.

2. Lui S, et al. Serum levels of proteins involved in amyloid-B clearance are related to
cognitive decline and neuroimaging changes in mild cognitive impairment. Alzheimers
Dement (Amsd), 11 (2019) 85-97

Key words: Alzheimer’s disease; biomarker; complement protein; microglia;

neuroinflammation
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Jimbo D, et al. Specific feature of olfactory dysfunction with Alzheimer's disease
inspected by the Odor Stick Identification Test. Psychogeriatrics. 2011
Dec;11(4):196-204.
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CogEvol[mZ7 =ARI%, b &b LITm RN REFE EDU ALY T —ar TSN TS — /L
%Z ICT AbL7=b DT, 5RAUANE YT —ar ERZEOF AERH L ENHESITOET R, £
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1)K.Hashimoto et al.,: Jikeikai Medical Journal ,57,1 (2010)
2) M.Honda et al.,: Japanese Journal of Cognitive Neuroscience ,12,191(2010)
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1. Cul L, et al. Ferulic acid inhibits the transition of amyloid-842 monomers to
oligomers but accelerates the transition from oligomers to fibrils. J Alzheimers
Dis 2013;37(1):19-28

2. Mori T, et al. Ferulic acid is a nutraceutical B-secretase modulator that improves
behavioral impairment and alzheimer-like pathology in transgenic mice. PLoS
One. 2013;8(2):e55774

3. Yabe T, et al. Ferulic acid induces neural progenitor cell proliferation in vitro and
in vivo. Neuroscience. 2010 Jan 20;165(2):515-24

4. AHAE M7=V TEE, o - ZVERRARA Y, A(FavEIFABLIOE S C &
GLeFEAID 6 N AEBIRPBRERMEELA T o LG A0E - EBEAL _EE
W7 TR A IRAA TR FEeaRR - . B ARGRAE TR A435E 2018 Vol.8 No.1

16



MEMO

17



FILINAI—mDMERFEEDEHER

BRES

EiRRBHRTAR 2 —RaERE

POENAEZAPRE AR O BERE S & LW OW DX THRIR T L LIAA THRL IO & 231505 R
Rz, BBEIEMNFICIZ RTHE AL TRRROLIVTND. T EE D 2.5%DEETH/2ND,
B D 20% IO MK E LI ET Dl THY, TEERFEEIIRREEICEAS 5. iR BRI
AP MERE, 370b5 HEAM | LA IfEIZED X, WENIIRRTDZERT VYA
~—HIEBHED B 6O 70 RBFE D TRAIZ D723 D AT REME AV RIBZ LTINS,

ZITHE AR, MR E INH] T DM ZE T3 m A% — VIZE H LTz, v aAZY —)L
1%, M/AMROBAR Y 2277 —8 I 2§l 3- 5512, M8 R ET 2REER A2 HHIL,
MEZYLRSE ML S-S5, ZomEEEIEICEY, 7InAR B(AB) DM R A2
L, iRESREZ U T A EM R RER CR&ivz Gk 1) . BRRMFZEC MMSE & 501K T
AT 2280, BAEFRAIESE (MCID 12X L TRy — LA $e 595 & fifi 38 5 5
COMCID #WFZEnM 74005 (SCHk 2, 3) .

WIZFR A NTEAF LT AHVAZEH Lic. 274V AL, RN T BT OB BT 8 Off
MG FENHR)T7 =/ — NV O—FETHY, il bEO P TRy MO T EIERZ A T5. Fexid,
FHVEET L ELTAEFR M AB MR HL~T 22, X% 73V AZ8D, BRI jE &0t
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GMP FLHE2 7= L 7= A HEfif 2 E 6D T .

UL b, TAIAg<=— e AT T AEFDONOLR FREITH L TE, Zmi7eia Rk
MEELE 2 B, Fex XWX Neurovascular approach (ZX0ZFDOilJE£% HEEL TUWA.

(5% k]

1. Maki T, et al. Phosphodiesterase III inhibitor promotes drainage of cerebrovascular
B-amyloid. Ann Clin Transl Neurol 2014;1(8):519-533.

2. Saito S, et al. A multicenter, randomized, placebo-controlled trial for cilostazol in
patients with MCI: the COMCID study protocol. Alzheimers Dement (N'Y) 2016; 2:
250-257.

3. FERERDL. TAYNA~—J{DORTY 7 VRV a=7". Brain Nerve 2019; 71(9):
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4. Saito S, et al. Taxifolin inhibits amyloid-B oligomer formation and fully restores
vascular integrity and memory in cerebral amyloid angiopathy. Acta Neuropathol
Commun 2017;5:26.

5. Inoue T, et al. Pleiotropic neuroprotective effects of taxifolin in cerebral amyloid
angiopathy. Proc Natl Acad Sci USA 2019;116(20):10031-10038.
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1. Crary JF et al. Primary age-related tauopathy (PART): a common pathology associated
with human aging. Acta Neuropathol. 2014 Dec;128(6):755-66.
2. Nelson PT et al. Limbic-predominant age-related TDP-43 encephalopathy (LATE):
consensus working group report. Brain. 2019 Apr 30. pii: awz099.
3. Saito Y et al. Staging of argyrophilic grains: an age-associated tauopathy. J Neuropathol
Exp Neurol. 2004 Sep;63(9):911-8.
4. Nelson PT et al. Hippocampal sclerosis in advanced age: clinical and pathological features.

Brain 2011: 134; 1506-1518.
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MCT due to AD (MCI-AD) 30 f3il, fthdJFAIZ L5 MCI (MClI-others) 24 5D 54 JiE f5l
WZDWTHEHT L7z, sAPPs 13tk R ELISA A THIE L7z, sAPPa, sAPPB Id p-tau & 772
DR < AHRI L 7=, sAPPa. sAPPB |33Lic, MCI-AD #£C MCI-others #£ L Y & A EIZEE
LT,

AR OFEFR LV, CSF # sAPPa. B 1., MCI EfiZ351) 2 R HIEER K O 7= D2 FHH
RHGERINA A~ —T1— L7020 55 Z LRI,

(k]

1. Araki W, et al. Re-evaluation of soluble APP-a and APP-B in cerebrospinal fluid as
potential biomarkers for early diagnosis of dementia disorders. Biomarker Res 5:28,
2017

2. Araki W, et al. Potential value of soluble APP-a and APP-B8 in CSF as biomarkers of
dementia disorders: Unresolved issues and perspectives. Neurol Clin Neurosci 6:89-

93, 2018
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&5 D BIEHI S MCI O R EARH E D FEL

ANl ¥ FX RIE® &% @€ S8 18 Ik T° BF R%*

ERLXFRABREZRR. ER =TORAUIRM. BHR
KESBLHEWARNED ) =v) R
HEREXRPRPHREFHRMERBUR. WA

TV A=K (AD) ORAKRBTERIEOHIITENTI Y . THUHEDOHENL MBI
2o TWD, PHHEZERT D7-DICIE, TN, ~—ROFIAT — YD » & B
BT 5 72O DG MEIEN LI D, FilE O TR CTREEMERH S Te BT AT A
VR (HCA) IZOWTELICHRLzE Z A, WD DHEREHS-DOTHRET D,
FiE MM EERAROT, < 2 bbb EWEANE 2 ) =y 7 2% Sl f@EE (NC).,
BEREEE (MCI) , AD#BHEIA (404) OREAMGTHEM LI, iKY 7 a2k
ELL, MiEFHoRE AT A B (HCA), 2vF Y —, ACTH, TNF-a, #7., U
it v Z2HE L=, NC & MCI #5213 ROC hi#ic LV, FiiE/eh v b4 7 3% E
L. B, FrREZHEMN LT,

FER - NC & MCI o#RNCHEM TIX HCA 23, 72 NC & MCI+AD D5z HCA 723,
F 7= MCI & AD O#BNIZIx Y Vb vz ROC MifRomfg, = L TR, f5R
FECli 72 B 2 s LTz,

NC, MCI

area specificity sensitivity
HCA 0.78 67 92
hTAU 0.59 64 62
pTAU 0.59 73 54
TNF-a 0.57 58 62
Cortisol 0.62 67 62
ACTH 0.72 75 77
NC, MCI+AD
HCA 0.79 67 89
hTAU 0.73 75 68
pTAU 0.76 75 75
TNF-a 0.59 58 57
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Cortisol 0.61 67 57

ACTH 0.60 75 61
MCI, AD

HCA 0.59 77 53
hTAU 0.88 92 87
pTAU 0.92 77 93
TNF-a 0.52 70 53
Cortisol 0.51 62 40
ACTH 0.69 70 67

2 HCA MR H O MIKIC bS5 25, TOMEESH v b7 0.12pM Th Y |
ZOfEEBA TS MCT 2@l Sz, A%IZS HICREE RIF, NC, SBEREY
AD | MCI DERIZATHED & 5 DRatT 2 BB 5 5.
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BEEPRMEZFICHTSI7ILH—FE100M OAEITHIHFISIR
~ZBHHRHARSUF LE_ETFREEFEBR LY ~

IRFH BT R REH

1. BXXESLHEMMEN YY) 2. FLEARE2—REE

BRERAEE (MCD 2 6iRHSE~OEITOMFIDTRE E 7> TWBH, MCLIZXT 5
EWHMERZHE ECIIEE I TE59, £/ MCI o#Ef7#H|I 2 B e 424 % evidence LT
TR R EEAH BN A Sh D BRI 1T HE A TV,

ZIT, ZOET7 = — FR100M (LT FG) ORMIZEYD . MCI 768 5AE~D 1
ITOMBINFRE T D E et Lz,

MCI o w55 L L, ZhiskdtF 7 o % MM HE MG & U CHEhi, fMbis
ZHNT, FGRELOT T RO 2 BFIIZEIN T 72, BlAARE, 24 1, 48 Ik 5 1 H
FHiiE H T %5 ADAS-Jcog., MCIS, MMSE & 2 =1 7 & #FHARNT IR L 7=, £ I7-RIKAT
HiEE TH 5 FG & 77RO 2 FER# 2 MMSE T, ApoE4 #f & 3 ApoEd4 & & 0 2 ff
fil tbis 2 MMSE, ADAS-Jcog., MCIS ® A =27 % fi##T L 7= (Mann-Whitney’s U test,
Wilcoxon signed-rank test), £7- FG & 77 BAREREN TORG-BHARRED © OHERF) 72 b
% . MMSE, ADAS-Jcog., MCIS A 227 % H\THEHT L 7= (Wilcoxon signed-rank test),

oY MY —#ER 2016 49 A 1 H~20184F 12 A 31 HOHIMICE T, 56 FilaxkdxL ., I
FTOWNFRIT, FG BEDS 30 5l 77 2REEN 26 Bl Th-7=, ITT T FG B 24 6, h72/LEE 23
B, PP TIX FG B 20 5, 77 & /LEE 22 Bl Thho T, MENTRE R, 7=/ —R®100M N IREE
IZBWT, 24w kW  ADAS-J, MMSE ZAFEICSKELE,

AWFGEAEL T, 7=/ —R®100M IV, RS (MCD OMETIH 0—Bic 20155\
BEVEN D B EDVRIRE LT,
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