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[Abstract] Objective To analyze and investigate the correlation between human serum B-amyloid 1-42
(AB1-42) and phosphorylated tau-181 (P-tau-181) proteins and combined mild cognitive impairment (MCD) in
elderly patients with type 2 diabetes mellitus (T2DM). Methods A total of 180 T2DM patients aged 60 years
or older admitted to the Department of Endocrinology of the Affiliated Hospital of Xuzhou Medical University
from July 2019 to July 2020 were selected. According to the results of the Simple Montreal Cognitive Assess-
ment (MoCA) scale, 83 cases were divided into the group with normal cognitive function in T2DM (NCI
group) and 97 cases in the group with mild cognitive impairment in T2DM (MCI group). The clinical data of
the two groups were compared. Serum AB1-42 and P-tau-181 levels were measured by the enzyme-linked im-
muno-double antibody sandwich (ELISA),and the correlation between serum AB1-42 and P-tau-181 and Mo-

CA score and each clinical index was analyzed by Spearman correlation and partial correlation,and the correlation
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between each clinical index and MCI was analyzed by one-way logistic regression. The correlation between dif-
ferent levels of AB1-42 and P-tau-181 (grouped in three quartiles) and MCI and the relative risk of developing
Serum AB1-42 and P-tau-181 levels were both
higher in the MCI group than in the NCI group (P <C0.05). The results of Spearman’s correlation analysis
showed a significant negative correlation with MoCA scores (¥ =—0. 511, —0. 484, both P <C0. 01). Skewed
correlation analysis corrected for age and gender showed that serum AB1-42 and P-tau-181 levels were less
negatively correlated with MCI than before (p=—0.504,—0. 376,both P<C0.01). The univariate logistic re-

MCI were analysed by multi-factor logistic regression. Results

gression analysis showed that age,education,duration of diabetes, TG, TC,LDL-C,Cr,and serum AB1-42 and
P-tau-181 were all associated with the development of MCI (all P<Z0. 05). The multifactorial logistic regres-
sion results showed that after correcting for age, gender, duration of diabetes, education, smoking history,
stroke history, blood pressure, BMI and biochemical index variables, serum Af1-42 and P-tau-181 were risk
factors for cognitive impairment in the second and third quartiles compared to the first quartile. And each
standard deviation increases in AB1-42 and P-tau-181 was associated with a 4. 88 and 0. 88-fold increase in the
Serum AB1-42 and P-tau-181 levels in T2DM patients are

closely related to the development of MCI, and their detection can be used clinically for early diagnosis and

risk of MCI in patients, respectively. Conclusion

prevention of cognitive impairment in the elderly patients of T2DM combined with early cognitive function.
[Key words] type 2 diabetes;cognitive impairment;B-amyloid; phosphorylated tau protein
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W PR 9 R 5 A O ™ R JER e OB PR Sk O R E AR
RSO S 25 W M 3 & 1 KG wi B 15 P 0 n
TIARAE 45 sl K I AR 2 25 0 09 j8 3 s & 0T iR
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180 9] T2DM 34 73 3 1 2 fE 1E # 24 (NCT 41) 83
#1 (MoCAZ=26 73 I 2 B2 A 1 2y i o 15 41 (MICT 4D
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mass index, BMD) . 256 8 h J5 R 5 25 W& it i ik i A
M 25 i 1fiL B (fasting plasma glucose, FPG) Ak Ifi £
# M (glycosylated hemoglobin Alc, HbAlce) & &
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Spearman A 5& Fl i AH G 43 A7 13 AB1-42 ., P-tau-181
5 MoCA P45 S 45 i PR A48 B (4 A1 56 5 B % Lo-
gistic [ E 43 H7 25 I IR 46 45 5 MCI A G5 F 2 B
% logistic MIFR H 2, R 3 PR FRIBAL, 28T ABL-
42 F P-tau-181 W A[RIK V- (F =55 ik 3 4D 5
MCT B e K % MCT B9 AR KRS . 2L P <<0. 05

HESAGITFE XL,
2 % R

2.1 AmABFBRITHILE

PIZ R M B W MR st AR B BMIL, FPG,
HbAlc.,Ins,C ik .HDL-C.Cr . UA K b5, 22 785
TG4 L (P>>0.05) ; MCI 41 MoCA PE43 i F 1%
F NCI 4 (P<<0. 0D, 8k & 3F MCI iy T2DM B #
INAIDIBEBH R %, JF B 5 NCT 404 He, MCT 4 /9 48
WA B, B R AR B K, TG, TC, LDL-C /K K& 5%
HAEBREEM, ZRWAERIT¥E L (P<0.05);:5
NCI ZHAH EE , MCI 41 (8 5 19 I3 AB1-42 1 P-tau-181
KFEHEE(P<<0.0D, WFE 1,

1 FHBE-BRABMRELERER

i H NCI 4 (n=283) MCI 4 (n=97) t/z /X" P

R CH) 63(60~67) 71(65~76) —6.478 0. 001
HEln (%] 46(55.4) 54(55.7) 0.001 0.973
W 2 [ (96D ] 40(48.2) 51(52.6) 0. 344 0.558
A g [n ()] 7(8.4) 404. 1) 1.448 0.229
BMI(kg/m®) 24.4(2.8) 24.3(2.9) 0. 033 0. 750
ZHERE R 9.0(7.0~12.0) 7.0(5.0~9.0) —4.115 0. 001
Wi & (mm Hg) 120.1¢109. 9~129. 49) 121.1(114.1~129. 1) —0.598 0.550
&5k (mm Hg) 79.5(72.4~90.3) 80.4(73~89.5) —0.016 0.987
PR 5 995 A2 (AR 8(5~14) 10(7~16) —2.542 0.011
FPG (mmol/L) 7.8(5.9~9.9) 7.6(6.1~10.6) —0. 244 0. 807
HbAlc(%) 8.3(6.8~10. 1) 8.6(7.2~9.7) —1.450 0. 147
JBE B 2 (pmol/L) 64.9(42.3~106.2) 81.1(53.8~132.2) —1.822 0. 068
C Jik (ng/mL) 1.6(1.0~2.2) 1.3€0.7~2. 1) —1.485 0.138
TG(mmol/L) 1.5(1.0~2.0) 1.2€0.9~1.6) —2.622 0. 009
TC(mmol/L) 4.5(3.9~5.3) 4.1(3.1~4.8) —3.167 0.002
LDL-C(mmol/L) 2.8(2.1~3.4) 2.2(1.6~3.0) —3.121 0. 002
HDL-C(mmol/L) 1.0€0.9~1.2) 1.1€0.9~1.2) —0.333 0.739
Cr(mmol/L) 58.0(49.0~71.0) 63.0(51.0~79.0) —1.742 0. 810
UA (umol/L) 279.0(229. 0~345. 5) 281.0(233. 0~330. 0) —0.151 0. 880
MoCA 27.0(26.0~28.0) 23.0(20.0~24.0) —11.657 0. 001
P-tau-181(pg/mL) 16.9(10. 9~24.0) 27.6(18.0~35.5) —5.794 0.001
AB1-42(pg/mL) 59.4(38.3~80.3) 103. 3(67, 9~142.2) —5.772 0. 001

2.2 WA EE hE ABL-42.P-tau-181 A K-F 5
MoCA #F 5~ B & s Jk 54 64 A8 & 1
% Spearman H XM R L M7 AR1-42 K5

R R B EFMEG-=0.151.P<<0.05) . 5 Z#HEH
FE.oIME C K. MoCA 5y &£ B F MMk (r =
—0.307,—0. 215, —0. 511, P<C0.01). I} P-
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tau-181 ZKF 5 AF 8% OB IR o o B2 L DL 2 3 35 1F A G
(r=0.299,0.153,0. 190, P<<0.05), 5 Z # &
JE L C k. TC.LDL-C,MoCA 754 5 & & ikl 56
(r=—0.258,—0.202,—0. 156, —0. 184, —0. 484,
¥) P<<0.05), Hirp i i AB1-42 F1 P-tau-181 & /K
F5INAITRE Y 2 B U O (B P<<0.01) . W3R 2,
*x2 MWEEH ABL-42.P-tau-181 KK F 5 MoCA
BAMBIEKSHHEEES T
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5% 4 MCI A 3% (H OR {H4 %4 1. 205,0. 787,
1.054,0.672,0. 659,0. 598,1. 015,1. 094,1. 022, ¥
P<C0.05), W% 4,
=3 BEEWAERE ABI-42.Ptau-181 XFEF
MoCA 84> F1% Iff Bk 5 B K 18 £ 1 5 4

AP1-42 P-tau-181
i H
r P r P

A 0.151 0.043 0.299 0.001
P53 —0.078 0. 295 —0.046 0.537
T2 A —0.040 0.593 —0.063 0.403
Ao —0.103 0.168 —0.076 0.311
BMI —0.056 0. 458 0. 046 0. 542
TZHERE —0.307 0.001 —0.258 0.001
BERIRHRAR  0.040 0.598 0.153 0. 040
Wi & —0.044 0.555 0.024 0.747
&5k R 0.027 0.722 —0.022 0.768
FPG 0. 080 0.288 0.012 0. 874
HbAlc 0.129 0. 084 0.054 0.471
Ji £ 2 0.082 0.271 0. 141 0. 059
C Jik —0.215 0. 004 —0.202 0. 007
TG —0.083 0.267 —0.107 0.155
TC —0.022 0.267 —0.156 0. 036
LDL-C —0.005 0. 950 —0.184 0.013
HDL-C —0.023 0.763 0.014 0. 854
Cr 0. 146 0.051 0. 190 0.011
UA 0. 050 0. 508 —0.037 0. 620
MoCA —0.511 0.001 —0.484 0.001

AR1-42 P-tau-181
5 H
ppa P ppa P

BMI —1.360 0.071 0. 026 0.733
% i sl —0.038 0.615 —0.105 0.161
A —0.099 0.187 —0.068 0.368
ZHERE  —0.310 0.001 —0.245 0. 001
V&R 0.008 0.916 0. 085 0.259
&k R 0.078 0.303 0. 030 0. 690
BEIREHR R —0.028 0. 709 0.113 0.136
FPG 0. 045 0.556 0.166 0.028
HbAlc 0. 067 0.375 0. 094 0.211
JBE iy % —0. 044 0.560 —0.001 0.993
C ik —0.167 0.026 —0.119 0.114
TG —0.092 0.222 —0.037 0. 621
TC 0. 065 0. 388 —0.089 0.237
LDL-C 0.056 0.457 —0.104 0.168
HDL-C 0.181 0.016 0. 081 0. 285
Cr 0.032 0.668 0.108 0.151
UA —0.029 0.698 —0.046 0.544
MoCA —0.504 0.001 —0.376 0.001

F4  BERSESE MCIHEXESHT

2.3 HEJERME K biE ARL-42. P-tau-181 B @ K
F 5 MoCA 134 B & s JR A2 e 48 %

HEAT AR I R ) 0% 0E S 28 I AH G 4 B e B, i
i AB1-42 K5 HDL-C &£ & 3% IF M X (p=0. 181,
P<0.05, 52 HHE R M C K. MoCA 451/}
85 ML (p=—0.310, —0. 167, —0. 504, P<<
0.05), ML P-tau-181 7KV 5 25 Ji 1fi 4 5 & 3 1F 4
F(p=0.166,P<C0. 05) . Ifii 55 4 Jd 5 o5 At . WL I JC B
WAH G PE; 5 MoCA 13 43 15 2 1 35 11 A 56 (p =
—0.376,% P<<0.01), HHimiF ABl-42,P-tau-181
HEKE 5T AR AT 35 St 3 B0k OG L (A DG M A
S IE HT A T8 (o= — 0. 504, — 0. 376, ¥ P <
0.01), W% 3,
2.4 #RAF logistic MBS EREF L MCI 49 % %

Il 537 485 2R R A 32 0F TR BE OB DR
2. TG, TC.LDL-C,Cr K Ifil 7% AB1-42,P-tau-181 ¥

i H OR 95%CI P

AR 1. 205 1.132~1.282 0.001
2 51 0. 990 0.549~1. 785 0.973
BMI 0.983 0.886~1.091 0. 983
W2 AR 0.839 0.467~1.509 0.558
g 0.467 0.132~1.655 0.238
ZHEBRE  0.787 0.704~0. 879 0. 001
Wi 4 1.010 0.982~1.038 0.491
#T 5K IE 0. 998 0.971~1.026 0. 909
BRI 1,054 1.010~1.099 0.014
FPG 1.038 0.953~1.130 0. 398
HbAlc 1.106 0.967~1. 267 0.143
7S 1. 001 1.000~1. 002 0.168
C ik 0.907 0.723~1.138 0.401
TG 0.672 0.485~0.929 0.016
TC 0.659 0.508~0. 857 0. 002
LDL-C 0.598 0.429~0. 835 0. 003
HDL-C 1. 250 0.530~2.949 0.611
Cr 1.015 1.000~1. 029 0. 046
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gR1  BIEKRSHES MCIHEXESF
TiH OR 95%CI P
UA 0.999 0.996~1.003 0.627
P-tau-181 1.094 1.056~1.132 0.001
ABR1-42 1.022 1.014~1.031 0.001
2.5 % & logistic @2 447 R Bl K -F 45 AR1-42,P-

tau-181 5 MCI # % %

Ay SRR LW ARL-42 Fl P-tau-181 =4 fii ¥k
V- AT Z 43 0 43 21 (ABL-42 43 Q1 ~ Q3 4, P-tau-
181430 ql~q3 41) s Lh Q1 Fl ql ZHAE SR B 1
KIE T AR FbE 0, 25 SR R Q2 1 Q3 4 MCIT &4
B AT XU OR (B4 9 R 2. 24 F110. 37,92 F1 g3 4H
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MCI &A= A KU OR (B 43514 1. 22 A1 7. 14, B
# AB1-42 Ml P-tau-181 /K F T &, & kA MCI
B XU 5 T3 (P <<0. 01) . ABL-42 K Th i — A
PR, B &R MCT R KUK 34 i 5. 06 £% . P-tau-
181 7KV Fh i — AR 25, /3 & AR MCT Ry U 35 in
1,65 M5 B 2 7ERLAY 1 R BEaE ik — R IET
BMI. 52 0 2 B2 RUBE PR s i B2, B A 3 7RI AN 2 [y 56
il B X i — & IE T FBG. HbAlc, 2 5 2. C Bk,
TG.TC,LDL-C,HDL-C 4= fb 5 b5 . 45 1 88 8 1E
5 Q2.Q3 il q2.q3 4 MCI %k A= I AR X KU 15 9 A
[7i) 2 1 585, (H B % AR1-42, P-tau-181 /K F 1 7 &5
KA MCLE N2 LA BHRHAEASIF%E X
(P<<0.05), L35 f15k 6,

x5 AE ABl-42 K FHHES MCI B9 48 3¢ KU
AB1-42
[T SD
<57.1 57.1~103.3 =103.3 P
Model 1 1 2.24(0.92~5.41) 10. 37(3.94~27.33) 0.001 6.06(2.95~12.44)
Model 2 1 2.25(0. 849~5.98) 8.84(3.01~25.95) 0.001 5.64(2.53~12.55)
Model 3 1 2.54(0.85~7.55) 8.99(2.83~28.67) 0.001 5.88(2.47~13.97)

Model 1: £ 1E4F 3% A1 ] s Model 2. FEAERY 1 B 3ERE 1 ASIE T BMI, 52 205 F2 B8 M DR R , WA e, 2 o e i 4 1 T2 47 5K I s Moodeel 3. 7E 4
A2 ()RR FRIE T AE AR F8 bR . A2 45 (FPG . HbAlc JE & % .C k. TG, TC.LDL-C,HDL-C.Cr.UA),

*®6 AE P-tau-181 /K F 4> 25 MCI K+ 3¢ XU &
P-tau-181
[, SD
<16.5 16.5~27.3 =27.3 P
Model 1 1 1.22(0.53~2.82) 7.14(2.75~18.55) 0.001 2.65(1.11~1.27)
Model 2 1 0.87(0.34~2.22) 4.50(1.63~12.39) 0.002 2.17(1.31~3.57)
Model 3 1 0.66(0.23~1.94) 3.67(1.17~11.49) 0.023 1.88(1.09~3. 24)

Model 1: 8 1E4F % F1¥E ] s Model 2. fERBERY 1 B BERE FASIE T BMI, 52 2808 F2 BE Ml RS s 2, W A sl , 2 oo ol Wie &4 1 B 7 5K I s Modeel 3 7E AR
2[R FRSIE T A A8 % L5 FPG L HbALc i/ % .C k. TG, TC,LDL-C.HDL-C.Cr,UA,

3 it %

B IEMFELE F1 CAR) 75 40 Ja A1 BT BUE 1 1Y 22 4F 5
1 tau 25 5t 0 TR A o 28 20 6 P9 O 1) i 28 T £F
Yegizh 2 AD By B AE Rk . BEOF 9T 20 o ik L T
KGR (PET) 3k 52 B P9 AR B S it 25 2 2
9 25 (1 GURBURE BT, b, w6 0 i W (CSF) 84 A A
M3 b AR BERR AL tau 2 /KPR S AD 19
. WFRELUESE AD S IR G 22 6] 17 78 1 £ 3L [H]
(9 A AL L 0 e 8 3R A% AR 2 BB & SE L A
I R I B0 ZROR R D) 8 B A5 AL 3 e L Y
FAAE T BE R RE AR I AR FIBERR AL tau 2R 1 7E M5 IR A
) R B B K R P R

ARL-42 2 VEMFEFT R 2 1 (APP) il 3 B-F1 v-
3 WA T U1 G B A8 R T VR B W T ABL-42 5
REWMARRRS W I B Z W ER
FEW tau 2 S 5 A N 45 R 2 4 2 4T i
B 2R 1 153 TE 2 R GO I B R M A A R 2 el 2% AR

BHEY Sy FasfrhEREEEMEA" . tau BEAK
I E W RR AL IE WA 22 T AT dE A Y, G BOE W R R i
Z A G g fih O K 2 n T RE 4G . A1 AR — i K
AL PE, AR K& P-tau-181 5 T2DM #l AD # 4
Ko ARWFFTEERMUEW T & K8 ABL-42 Fl P-tau-
181 A NHIBE RS A AE B P 2 . 5 NCI 44 [ MCI 41
B MG ABL-42, P-tau-181 /K ¥ 55 &, HHL 41 7T fiE
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