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[Abstract] Objective To investigate the value of Alzheimer - associated neuronal thread protein
(AD7¢-NTP) level in urine for diagnosing dementia. Methods Mini-Mental State Examination (MMSE)
and Montreal Cognitive Assessment (MoCA) were applied to evaluate cognitive function of all subjects.
Enzyme -linked immunosorbent assay (ELISA) was used to detect the expression changes of urine AD7c¢-
NTP. Spearman rank correlation was used to evaluate the correlation of urine AD7¢-NTP with MMSE and
MoCA scores. Receiver operating characteristic (ROC) curve was used to estimate the sensitivity,
specificity and accuracy rate of AD7¢-NTP on diagnosing dementia. Results There were 57 cases with
Alzheimer’s disease (AD), 30 cases with amnesic mild cognitive impairment (aMCI), 37 cases with
frontotemporal dementia (FTD), 32 cases with vascular dementia (VaD) and 20 normal controls. There was
statistically significant difference of urine AD7¢-NTP levels among different groups (P =0.000). The levels
of urine AD7¢-NTP in AD group, aMCI group and FTD group were significantly higher than that of control
group (P =0.000, 0.029, 0.005). The level of urine AD7¢-NTP in moderate to severe AD group was higher
than that of mild AD group, but there was no significant difference (P =0.359). The level of urine AD7c-
NTP was negatively related with MoCA score in mild AD group (r.=-0.506, P =0.016), and there was no
significant correlation of urine AD7¢-NTP with MMSE and MoCA scores in moderate to severe AD group
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(P > 0.05, for all). In ROC analysis, area under the curve (AUC) was 0.838 (95% CI: 0.732-0.945, P =
0.000), with 70.20% sensitivity and 90% specificity, and the critical value for diagnosing AD was
2.32 ng/ml of urine AD7¢-NTP. There were 70.18% (40/57) of AD patients, 63.33% (19/30) of aMCI
patients and 45.95% (17/37) of FTD patients had abnormal levels of urine AD7c¢-NTP (> 2.32 ng/ml).
Conclusions AD7c - NTP level in urine has important clinical value in early diagnosis and condition
assessment of patients with dementia.
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Table 1. Comparison of general data among 5 groups

Sex [case (%)]

Group N " — Age (+s, year)  MMSE (% s, score) MoCA [M (Pss, Pys), score]
Control 20 5 (25.00) 15 (75.00) 66.60+9.77 29.10+0.91 29.00 (28.00, 30.00)
AD 57 24 (42.11) 3 (57.89) 68.75+9.16 16.82+£7.26 11.00 ( 5.50, 16.50)
aMCI 30 12 (40.00) 8 (60.00) 65.43 +6.50 27.13 +1.87 25.00 (23.75, 26.00)
FTD 37 13 (35.14) 4 (64.86) 66.35+7.15 14.38 +7.18 10.00 ( 5.00, 14.00)
VaD 32 23 (71.88) 9 (28.13) 64.59+9.10 22.47 +6.32 18.00 (12.25, 24.00)
Statistical value 14.493 1.532 35.207 106.167

P value 0.006 0.195 0.000 0.000

X~ test for comparison of sex, ANOVA for comparison of age and MMSE, and Kruskal - Wallis test for comparison of MoCA. AD,

Alzheimer’s disease , FiJ /R 2 V6 2R ; aMCI, amnesic mild cognitive impairment, R R AR BE DN KB E S FTD, frontotemporal dementia, A 38
I Ji 2% ; VaD, vascular dementia, Il 4 5 #i % ; MMSE , Mini-Mental State Examination, ] 5 £ S8k 254 7% 1t % ; MoCA , Montreal Cognitive

Assessment , 52 R FIl /K INFIPEAN 4 2%
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Table 2. Comparison of urine AD7¢-NTP levels among

S groups [M (P2, P7s), ng/ml]|

Group N AD7¢-NTP Hvalue P value
Control 20 1.01(0.68, 2.09)
AD 57 2.81(2.20,3.68)
aMCI 30 2.43(2.10,2.67)  56.944 0.000
FTD 37 2.31(1.62,3.34)
VaD 32 1.14 (0.59, 1.44)

AD, Alzheimer’s disease, Pl /R 2% ¥ 2R 9% ; aMCI, amnesic mild
cognitive impairment, 5t i% 7 BEINFE S FTD, frontotemporal
dementia, i 350 M i 2% 5 VaD, vascular dementia, Ifil 4 V£ % % ;
AD7¢-NTP, Alzheimer-associated neuronal thread protein, Bi] /R %

T BRI AH S 22 22 26

3 OATE R R AIH Z 0K IR AD7c-NTP 3£ ik K F
5 MMSE Fl MoCA 43 B A1 & 43 #r

Table 3. Correlation of urine AD7c - NTP levels with
MMSE and MoCA scores in different groups
MMSE MoCA

Group

r.value P value r.value P value
Mild AD 22 -0.148 0.511 -0.506  0.016
Moderate to severe AD 35  0.259 0.133 0.150 0.390
aMCI 30 -0.099 0.604 0.115 0.545
FTD 37 0.265 0.113 0.208 0.217

AD, Alzheimer’s disease, Bl /K 2% 1 ¥R % 5 aMCI, amnesic mild
cognitive impairment, 35t & %1 52 B A I 3 5 FTD , frontotemporal
dementia, %7 & I % & ; MMSE , Mini-Mental State Examination, fiil
S %8 BB IR S K A i 3% 5 MoCA , Montreal Cognitive Assessment, 5¢
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Figure 1 ROC curve of urine AD7¢-NTP for diagnosing
AD (AUC = 0.838, 95%CI: 0.732-0.945; P =0.000).
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HZAFEMABEE  Geriatric Depression Scale(GDS)
FENRIETE 2 streptozotocin(STZ)
I R PEA 52 Clinical Dementia Rating Scale( CDR)
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Center for Epidemiological Survey Depression Scale

(CES-D)
B KB R dementia with Lewy bodies(DLB)
% /MK Lewy body(LB)
I ZE  follicle stimulating hormone(FSH)
PXA WAL R E  pulse wave velocity(PWV)
A T AN 3R RN
chronic unpredictable mild stress(CUMS)
o W A J o 1K
treponema pallidum particle agglutination assay(TPPA)
i 10K 4 95 W% R 1K 2
enzyme-linked immunosorbent assay( ELISA)
FEE JLBHE4S American Academy of Pediatrics(AAP)
2 1 R LW AVIFE T National Institute on Aging(NTA)
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National Institute on Aging-Alzheimer’s Association
(NIA-AA)
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National Institute of Neurological Disease and
Stroke-Association International pour la Recherche et
I’Enseignement en Neurosciences(NINDS-ATREN)
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National Institute of Neurological and Communicative

Disorders and Stroke-Alzheimer’s Disease and
Related Disorders Association(NINCDS-ADRDA)

FEO P2 American Heart Association(AHA)
ZEFEA P Pr2 American Stroke Association( ASA)
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Montreal Cognitive Assessment(MoCA)

- I~ ] it -

REPERE 2 K96 diffuse Lewy body disease(DLBD)
WFZE  prolactin(PRL)

Boston 7 £ M/ % Boston Naming Test(BNT)

il (157548 white matter lesion( WML)
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Leukoaraiosis and Disability Study(LADIS)

Ji A b JLBERS VA fBAE central pontine myelinolysis(CPM)
i=4"K ventricular enlargement( VE)
NGB 2546 medial temporal atrophy(MTA)
PE%-1  endothelin-1(ET-1)
N B B — 4 AL A il
endothelial nitric oxide synthase(eNOS)
JRIZ  uric acid(UA)
T A By IR 9 e 3R o £H 21
European Alzheimer’s Disease Consortium(EADC)
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Systolic Hypertension in Europe (Syst-Eur) study

M4 #%9%6  Parkinson’s disease(PD)

W4 ZR WP Parkinson’s disease with dementia(PDD)
KSR AT A YE  corticobasal ganglionic degeneration(CBD)
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subcortical ischemic vascular disease(SIVD)
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subcortical vascular cognitive impairment(SVCI)
VCZZ 2 5B Pittsburgh compound B(PIB)
MERLLET 4 ragged red fiber(RRF)
JEBE A SE  lacunar infarct(LACT)
BEIAAITE  mild cognitive impairment(MCI)
Mk FmAl  area under the curve(AUC)
Hachinski i il 77 4%  Hachinski Ischemic Score( HIS)
A5 S F-1 hypoxia inducible factor-1(HIF-1)
PHEWIK  febrile seizure(FS)
NRRIEEERT B human immunodeficiency virus(HIV)



