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M OE: B8 RUTPTRRKEEERE (Alzheimer’ s disease, AD) (3 L A8 bR AR 10 B2 5 6005 A ke 10 G
R, FRH SR EYRC YA, ik A 2018 4E 9 H —2020 4£ 7 Hi2Wily AD Ha5k15 66 {71, LA K [7]
et AT W 531 T 22 S Y LE 5 6T B 36 481, AGr I BT A 3233 LT AR BR AT 5 05 O U3 S8 38 IR R tau £ 1 L DE R
FEEE M (Amyloid , AB) K-, S CEHR AR AT M S04 . SR AD ALY R e 0% ( Homocysteine , HCY ) | /55 %5
JE R F PE [ (high density lipoprotein cholesterol-C, HDL-C) (H-fi2 #14EA: 2 B12( Vitamin B12, VitB12) 5 %f IR0
25 (P <0.05) ; 2 [ Z BH 4 F7 B IE 5 878 HDL-C, VitB12 5 AD i & A4 M i #H ¢ ; HCY (HDL-C | i i il
VitB12 7K 5IANHIT 531 Pearson AHICHE /M7 B 8 L (P <0.05) 5 AD 21 35 I W tau 28 (17K 7 38 3 = T %
MEZH , ARA2 YRIE BB AILTFXT BE A s AR 22 4845 5 HofE 4T Pearson MG 4341 .78 HDL-C 5 tau & H/KF2IE
FAOG, VItB12 7KV 5 AR42 ZBAFFEIEAH G (P <0.05) , &1k AWTH LW, AD B AMBVERE S HCY K
HDL-C 7P B IEAHSC, iHER A VitB12 75 AD WA IR s R BE B 1A G, ol AD YR R R
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Study on the correlation between blood metabolic indexes and biomarkers in Alzheimer’s disease WU Hanlin , LV
Xinyi, TANG Qiqiang, et al. ( Department of Neurology, Provincial Hospital Affiliated to Anhui Medical University, Hefei
230001, China)

Abstract: Objective To explore the relationship between the blood metabolic indexes and the occurrence and de-
velopment of Alzheimer’s disease (AD) and to find the correlation with cerebrospinal fluid biomarkers. Methods A total
of 66 patients diagnosed with AD from September 2018 to July 2020 and 36 normal controls with no difference in age and
gender were enrolled in this study. The levels of serum metabolic indexes were detected in all subjects. The levels of tau pro-
tein and amyloid protein (AB) in cerebrospinal fluid were measured and compared. and the correlation between tau protein
and metabolic indexes was analyzed. Results The levels of homocysteine (Hey) , high density lipoprotein cholesterol
(HDL-C) ,folic acid and Vitamin B12 (VitB12) in AD group were significantly different from those in control group (P <
0.05) ;after adjustment of multivariate regression analysis. HDL-C and VitB12 were significantly correlated with the occur-
rence of AD ;the levels of HCY ,HDL-C. folic acid and VitB12 were significantly correlated with cognitive score in Pearson
correlation analysis (P <0.05). The level of tau protein in cerebrospinal fluid was significantly higher than that in the con-
trol group. and the concentration of AB42 was significantly lower than that in the control group. Pearson correlation analysis
showed that HDL-C was positively correlated with tau protein level. and VitB12 was positively correlated with Ag42 (P <
0.05). Conclusion This study shows that the degree of cognitive impairment in AD patients is positively correlated with
HCY and HDL-C levels. and the levels of folic acid and VitB12 are negatively correlated with the severity of cognitive im-
pairment in AD patients. Which may be protective factors of AD.
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[ 5 3 & BT 90 BT R BA) 2R oK i B B 23 ( NTAAA-
2011) KT AD #Collm R FRE K 2018 AEFFEHESE Y
SRR HE R v - R IRk DA R T
b PR A AR B4 (I A sk 22 R G145 Lk
FRAIMI T | TR A T B R AR
A ) 3 7 EEORG O LB s S TR | A R OKS AR
PR 5 5 LT WA O R (SRR 2 5
P8P 00 200, 58] 352 B i 5 PR A 2 B i AN B 52 LM 28
PRI, XS A ZH < S HE [) 3934 e 4F 7% 7 0 JC 22 S+
B TONFIIIRE S [ 0%, R 28 2 L AR 37 i
VAR NI IR TE 3 3 o HEBR AR UE : HEBR 2 A 1 2
REAHOCENN , [7) AD H ., FT A 3210 R0 R

1.2 BF5eJT ik

12,1 BELBORNE  WUE A 32 74N
Ry s Bk, HC A A 1 T AR SO A i
TEOL ;S NS Rl 2 i R A R GE B 5 5 24 58
TG EHFRAR KRR 22 S A A 45 R R BRAH DB

1.2.2 P03l o835 & 5ok poR s
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Scale,SDS) | £ & H 112 7% ( self rating Anxiety Scale,
SAS) i % " AR B PE 43 (clinical dementia rating
scale, CDR) 2534 o
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1.3 GEit2edis SRHI SPSS 20. 0 Geit# st
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2.3 2 ATE b S DR A A OCHE S B
HCY (M2 VitB12 1 HDL-C 5 3A HI3T 43 2 [] £
FHEHE 4> B B, HCY 5 HDL-C 5 MMSE . MOCA
PPEor 5 7 AH 6, 5 CDR 743 52 1F A6 3¢ ; it 52
VitB12 5 MMSE MOCA 143 £ 1EA ¢, CDR 314312
AWK 3) .
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22 FIEPRAE BT R I AD 4 tau FR ORI AR
K-S X R XT LY, AD ZH A tau 25 1 B 3% 5 T X IR
2, AR42 W EAN T X AL (P <0.05) (L3k 4); H
UK A e A 22 S5 A8 45 5 tau 2R AB
47 Pearson FH AL 534, & I HDL-C 55 835 I 45
W T-tau Fl P-tau #9451 B IEAHSC, 44 %K B12 5
ABA2 Z A B IEA (P <0.05) (L% S5) .

®1 WARKIBLE

L7 X} FEZH AD % T/ K H1H P{E
AR (%) (54,66] [56,69] ~1.451 0.15
Tk (% ) 50 40.91 0.781 0.377
W A 8 (% ) 19.44 15.15 0.309 0.578
AL (% ) 8.33 16.67 1.366 0.242
BMI( kg/m?) 24.35 +3.48 23.44 +4.19 1.083 0.281
SCATREE (v) 8.25 +4.19 7.35+4.81 0.945 0.347
EMER (%) 19. 44 30.3 1.411 0.235
BRI L (%) 8.33 10.61 0.136 0.712
ALT (1U/L) [14,30.75] [11,22] 1.671 0.098
AST (1U/L) [18,24.75] [17,28.5] ~0.948 0.346
JILEF ( pmol /L) 52.81 £10.65 55.05 =11.36 -0.971 0.334
R 22, (mmol/L) [4.875,6.7] [4.53,6.3] 1.089 0.279
[ (pmol/L) 281.84 +88.34 294,40 +80. 67 -0.724 0.471
B C [0.74,0.99] [0.775,1.055] ~1.647 0.103
LB (mmol /L) 5.45+1.91 5.00+1.32 1.398 0.165
TC(mmol/L) 4.69 1.01 4.95+1.07 ~1.086 0.28
TG ( mmol/L) 1.51+1.14 1.45+1.28 0. 196 0.845
HDL-C ( mmol/L) 1.15+0.3 1.28 £0.29 ~2.002 0.048"
LDL-C( mmol/L) [2.20,3.23] [2.36,3.20] ~0.863 0.391
S a 255.08 +177. 14 282.20 +307.23 —0.499 0.619
HCY (pmol/L) [9.25,11.75] [9.43,13.88] -1.999 0.049 "
1 (ng/ml) 12.51 +4.82 10. 14 £3.67 2.268 0.029 "
VitB12 ( pg/ml) 397.78 = 164. 66 310.72 +128.98 2.551 0.013
MMSE [27,29] [12,22] 11.017 0.000* " *
MoCA 23.75 +3.39 11.95 +6.64 11.873 0.000***
CDR 0 1.02 +0.64 ~12.8 0.000* * *

£ 1 . BMI:body mass index, {45 £ $5 4 ; ALT: alanine aminotransferase £ [N %% % Jif} ; AST : aspartate aminotransferase , 2 3 %% % fiff ; TC : total
cholesterol HJH[EEE; TG :total triglyceride, 51 =P ; LDL-C:low density lipoprotein cholesterol, ik % & fg 25 FAMH[EIEE . = P <0.05, % % % P<

0.001

R2 &igtRx AD % EE T Logistics BAS 7

BT B S.E. Wald P1{H Exp(B) A& (5 X [H]

HCY 0.092 0.112 0.67 0.413 0.88 1.367

IR —-0.091 0.079 1.339 0.247 0.782 1.065
VitB12* -0.006 0.003 4.563 0.033 0.989 1
HDL-C" 2.83 1.277 4.911 0.027 1.387 207.19

T :a. VitB12 5 AD W42 T4 ;b. HDL-C 5 AD A 40 22 IEARE
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xR3 RBEPLEEE B VitB12 1 HDL-C S5A&IES 89K S
EiEg [F] AUt I 22 2 iR A= BI2 HDL-C
MMSE R -0.318" " 0.254* 0.329" " -0.333%"
P 0.003 0.019 0.002 0.001
MoCA R -0.303 " 0.300 " 0.306" -0.338""
P 0.005 0. 005 0. 005 0.001
CDR R 0.317** -0.270" -0.299* 0.297 **
p 0.003 0.012 0.006 0.004
A+ P<0.05, % % P<0.005
x4 FWAKRSRELBEYIRCYILE
Ji AR B X RRZH AD 41 T/ R H1H P14
T-tau( pg/ml) 189.82 +58.84 477.22 +381.33 -5.771 0.000 " * *
P-tau( pg/ml) 45.59 +10.55 70.77 +£34.47 -5.298 0.000" **
AB40(pg/ml) 8118.45 +3333.92 8047.06 +3816.02 0.093 0.926
AB42 (pg/ml) 462.21 +182.99 374.07 +201. 49 2.152 0.034"
AR42/40 0.14 +0.23 0.07 +0.09 1.815 0.077
e AD 4HAY tau FH A T XA, AB42 I T IR ; T-tau : 4L tau FEF, P-taw: R AL tau 5, * P <0.05, * = * P <0.001
Fx5 HEMREMER au AR HHEXESH
LD HCY 1R VitB12 HDL-C
T-tau R 0.185 -0.151 -0.124 0.313**
P 0.099 0.179 0.273 0.004
P-tau R 0.152 -0.155 -0.135 0.298 *
P 0.176 0.166 0.232 0.006
AR42 R -0.003 0.125 0.235* -0.148
P 0.981 0.268 0.036 0.176
AB42/40 R 0.054 -0.027 -0.011 -0.154
P 0.632 0.811 0.923 0.158

E:*P<0.05, = = P<0.005
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B E TS AD i BB, AD 40 Y I 5 T tau
FEHKFE R AB42 15 A 7K S5 AIE F HAE e T
Fx5. BEHTT AD B3 M PR S B
JONARREM LR, Fik—H 8, T AD BE RIS
P55 5853 Bk A VRO B AR BROAR R A G &R
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ML ETRE PRI 5T 2 W, v [R) A0 2 e & iR ( HHCY ) nf
RE B AR 09— Fh AT AR fE B I 0 e
H2EF UL T S AIG R B Hey 7K 5 4 DR R 7 A9

WA o H R AR A F 5 R Hey
KV AD I BARE™ . A4 AD B3 mig HCY
AR T B, 5 PN AR K 2 O oY — B
H HCY 5 835 B A HPE4 i 2 IE4H 3¢ HCY 7K
e NI E R . HCY 1T DLl o @ 1 M s
Sl AR A7 9 T SR AL R 17 3 S A I i A
AT 5 | 4 0 ) A o7 8405 , 5 380 2 oo 4t A0
FIILAK 57 25 ( BBB ) i s pE ", BEAE: 2 50WF o8l
I AR 4 1 2 0 22 52 M AN ) B 11 L ) e 3 5 i)
HCY (4R, ZARWF5E &L AD &35 R I VitB12
B LB WA T 1L W X R4, HZ I E RIH 0T &
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AW & B AD 41 HDL-C B & &5 F X 8
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C), BAME ML/ MHAER , IS AD &AL
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LA 47 B 22 Lt AT R 5T 4 e 30041 L T e 7 O
A B AT R I R 1 R 45 T T
REXATE 11, A H [ B 7K - ] BE 5 ZIOR 56 g X 4 28 T
P I BA RS T HDL-C 78 JH [ AR i
sk s AR SR VE o 12— 5 i e
Fric ¥ AE oA & B, HDL-C 5 i W P-tau £
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JEI ST FE R R 2 7RI PREE B R, BT DL o AR
[ Y 2 e 2 R 7K S, &b 7 R R4 A 2% B12, A4
HEAD BTG 03, 5T 28 A6 3 Rl IR K T By
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