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[Abstract] Objective To investigate the autonomic nervous dysfunction in patients with
Alzheimer's disease (AD) and its relationship with cognitive function. Methods A total of 160 AD
patients were enrolled in Shanghai Jinshan Zhongren Aged Care Hospital from July 2020 to June 2021.
Mini - Mental State Examination (MMSE), Montreal Cognitive Assessment-Basic (MoCA -B) and Scale for
Outcomes in Parkinson’s Disease - Autonomic (SCOPA - AUT) were used to assess the cognitive and
autonomic nervous function of AD patients, and the occurrence of orthostatic hypotension (OH) in AD were
evaluated with the lying and standing blood pressure testing. Spearman rank correlation analysis was used

to analyze the correlation between autonomic nervous function and cognitive function. Results Compared
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with the mild AD group, the scores of MMSE, MoCA-B and their subitems were lower (P = 0.000, for all),
and SCOPA -AUT score (P = 0.000) and its subitem of digestive system (P = 0.000), urinary system (P =
0.000) and body temperature (P =0.001) were increased in the severe AD group. The incidence of OH was
32.22% (29/90). Spearman rank correlation analysis showed that the SCOPA-AUT sore (r,=-2.980, P =
0.000; r, = -3.580, P =0.000) and its subitem of digestive system (r,=-2.730, P =0.000; r,=-3.160, P =
0.000), urinary system (r,=-3.000, P =0.000; r =-3.240, P =0.000) and body temperature (r,=-0.244, P =
0.005; r, = -3.270, P = 0.000) were negatively correlated with MMSE and MoCA -B scores. Conclusions

The autonomic nervous dysfunction and its subitem of digestive system, urinary system and body

+ 961 -

temperature were significant correlated with the cognitive impairment in AD patients. However, there is a

lower incidence of OH in AD.
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JR 75 68.13% (109/160) , % F& 25 i 41.88% (67/
160) ; H: 8 Y 45 =~ 87 ~ 175 mm Hg (1 mm Hg =
0.133 kPa) , -4 4 (126.54 + 18.36) mm Hg; &7 5K JE
37 ~98 mm Hg, V4 (70.47 £ 12.22) mm Hg,
R4l 187 55 51 e R S K A B 3R (MMSE) ™ 4340 41,
V4 > 15 Ry 55 B B] JR ¢ i SR 20 (R BE 4, 63 491 )
V4 < 15k 5 8 BA] R 9% 06 SR 4 (S 2 4, 97 i)
AR AR (P =0.015) FIT 3 F R (P =
0.001) & F,ZHBERE(P=0.000) JAEELHP=
0.000) LA Jz & IF 5 1l & (P = 0.005) AR 5 (P =
0.044) iR FH A IR 7] (P =0.005) Fb BIIK T 42 4,
REWAMEF LRI FEXP>0.05,% 1),

NG RN

LN RE PR, SR FH MMSE 5 35 v SCRR f ¢
7RI R D PF A 2 Al 1 R (MoCA-B) PEAR TA 1 D BE
(1)MMSE &2 & SCHR "« A 45 B[] 2 1) (5 43 ) b
SUE M (545) G842 (3 5r) GEE AR (59) (B2
(347) BT (s ik R R A, 84r) L
25 18] (143 ) A8 A AR, TE 43 o0 30, PF 40 AR A
M 2% . (2)MoCA-B 13 ™ % 4 3 3 40 45 I
rC143) e (243) GE (6 43) T (343) il
%340 HER L (54 ) A4 (447) JERE(34)) .
P23 18] (349 ) 5 A 3, BPE 20 30, 43 A% LA
HINRE R 2, 2 B R <AEHIES N1 LIRE %
R R A o

2. A EMATIREIEAL B it B 40 B A I 5
TG AL 55 I 3245 F2 0l R F SCOPA-AUT & 1F Ak
BEHEWLETR., 2R REFEHARSE(2150).
WIR RS (184y) MR (1543) VO ML RS (953 ) .
PETIRE (6 43 ) VF 43, BT 53 69, PF4r B L B 3
25 1) e B ™ 5

3.4 EM AT RE AT FIW bR (1) B LA
ML COH) + 2R FH 7 0 355 i 300 4 FiMSZ A L 57467 1f.
e, Vg A8 3 P BN 2 R R 5 min, 1% 2200 & 0046 TR
FEF 7K e 45 3 U, BT 08 5 W & B2 I & 5, BP %)
W S5 3 e 4 oy ST A, D A 3 min YA W46 RN &
5K He o B A B FE R B > 20 mm Hg 5 &F 5K &
T F% > 10 mm Hg, s A7 B 7 PR A B GE IR, an B 57
Bk, 8 O HAL PRI s o (2) 29T (KR ) <
ok T H A TR S BT R B T L ()RR (I Ak R
88 B A HEE <33, 55 0 HEE SO A IR R T
ERL 259 . (4) JRA R 2 JRAR QBIR RS 46

R RIS A R I R BORE Y H L

Table 1. Comparison of the clinical characters between
the mild and severe stage of AD patients
WA GEA BER gitng e
PRI (%) ] 3.670  0.005
T 31(49.21) 33(34.02)
Ltk 32(50.79) 64(65.98)
iy (xxs, %) 80.24+ 890 84.14+ 7.84 -2.444 0015
REIEH (£, kg/m?)  23.93+ 353 2170+ 246 -3.992  0.000
XHERE 9.00 5.00 -4.937  0.000
[M(P,;,P,5) ,4F] (6.00,12.00)  (0.00,7.50)
ikd 2.00 5.00 -6.472  0.000
[M(P,,P,) 4] (2.00, 3.00) (3.00,7.00)
L] (%) ] 43(68.25) 44(45.36) 8.069  0.005
B (%) ] 22(34.92)  21(21.65) 3423 0.064
W8 s (41 (%) ] 15(23.81) 14(14.43) 2.263  0.133
i s (%) ] 12(19.05) 8( 8.25) 4073 0.044
W I3 F WL (%) ] 32(50.79)  74(76.29)  11.103  0.001
TR IR (R AL 25 42(66.67)  52(53.61) 2.687  0.101
[#1(%)]
Tl PR L1 (9% ) ] 51(80.95) 58(59.79) 7.874  0.005
IR e 24 451 (%% ) ] 27(42.86)  40(41.24) 0.041  0.839

125.16+18.26 127.44+18.46  0.048  0.444
70.25+11.86 70.61+12.50  0.124  0.858

4 (2 £ 5, mm Hg)
FF K (x +5,mm Hg)

Two-independent-sample ¢ test for comparison of age, BMI, systolic
blood pressure and diastolic blood pressure, Mann-Whitney U test
for comparison of education and duration, and X’ test for
comparison of others, 4 #% 4 FE 15 4 L 45 F& A& K F A9 LL 41T
WA ST REAS 1Y 0 G 58, 52 0T R B AN B A L 4T Mann-Whitney
UK 55, FOARAE B 10 LEBAT X2 A6 4
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Table 2. Comparison of the scores of MMSE, MoCA -B
and SCOPA-AUT between the mild and severe stage of AD
patients [M (P,;, P;)]

B g e b BEA EEA
WA b (n=63) (n=97) Zfi  PfE
MMSE f %4> 20.00 9.00 -10.695  0.000
(18.00,23.00) ( 5.00,12.00)
R [k 0 b 57 2 1) 6.00 2.00 -9.930  0.000
(15.00, 7.00) ( 1.00, 4.00)
)] 3.00 2.00 -6.806  0.000
( 2.00, 3.00) ( 1.00, 2.00)
EEAMTE S 2.00 0.00 -8.761  0.000
(1 2.00, 4.00) ( 0.00, 1.00)
[ RE T 1.00 0.00 -9.088  0.000
( 1.00, 2.00) ( 0.00, 0.00)
=Rl 7.00 4.00 -8.774  0.000
(15.00, 8.00) ( 2.00, 5.00)
MLz T e J1 1.00 0.00 -7.258  0.000
( 0.00, 1.00) ( 0.00, 0.00)
MoCA-B 345 15.00 5.00 -9.911  0.000
(12.00,19.00) ( 2.00, 7.00)
AT IR 1.00 0.00 -7.827  0.000
(0.00, 1.00) ( 0.00, 0.00)
T 1.00 0.00 -8.092  0.000
( 0.00, 2.00) ( 0.00, 0.00)
JE I 1) 4.00 0.00 -9.663  0.000
(3.00, 5.00) ( 0.00, 1.00)
K-V 1.00 0.00 -8.027  0.000
( 1.00, 3.00) ( 0.00, 0.00)
il 1.00 0.00 -6.833  0.000
( 0.00, 1.00) ( 0.00, 0.00)
FER M1 0.00 0.00 -4.662  0.000
( 0.00, 0.00) ( 0.00, 0.00)
M ) fig g 1.00 0.00 -7.645  0.000
( 0.00, 2.00) ( 0.00, 0.00)
W 3.00 2.00 -4.234  0.000
( 2.00, 4.00) ( 1.00, 3.00)
EEN 2.00 0.00 -7.276  0.000
(2.00, 3.00) ( 0.00, 2.00)
SCOPA-AUT S ¥4y 20.00 25.00 -3.897  0.000
(16.00,24.00) (19.00,32.00)
HIRS 2.00 4.00 -3.838  0.000
( 1.00, 3.00) ( 2.00, 6.00)
W IR # 4t 7.00 9.00 -3.573  0.000
( 3.00, 8.00) ( 5.50,11.50)
N RS 1.00 1.00 0.006  0.996
(0.00, 1.00) ( 0.00, 1.50)
IR 0.00 1.00 -3.197  0.001
(10.00, 2.00) ( 0.00, 5.00)
eifid 8.00 8.00 -0.713 0471

(/8.00, 8.00) ( 8.00, 8.00)
MMSE, Mini-Mental State Examination, fi] 2 & fEAR 4 27 1 5% 5
MoCA-B, Montreal Cognitive Assessment-Basic, S F) ORI PR
i JE wll 5 & ; SCOPA - AUT, Scale for Outcomes in Parkinson’s
Disease-Autonomic , I 4 AR 9% U5 & - 1 EMZINEEA 3o The

same for Table 3
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Table 3. Spearman rank correlation analysis between the

scores of MMSE, MoCA-B and SCOPA-AUT

MMSE ¥ 4> MoCA-B ¥4y

PUE S =g 7y - : : :
r i P1H r i P1H

SCOPA-AUT B34 -2.980  0.000 -3.580  0.000
ML R 5 -2.730  0.000 -3.160  0.000
WIR R 5T 5 -3.000  0.000 -3.240  0.000
ODIME RGPS 0122 0.125 0.064  0.424
ARV 4 -0.244  0.005 -3.270  0.000
T RE VT 4 -0.020  0.801 -0.040  0.574

434 13(8,18) ; MoCA-B BT 404 0 ~ 22, v 143
8.00(3.25,13.00) ; SCOPA-AUT S 3F4> H 6 ~ 45,
BrvFor 9 23(16,28), SR EHA L, B EHEE
MMSE £ 3F 43 O I3 43 (3 P = 0.000) \MoCA-B i
PESr B WIFBE 43 (44 P = 0.000) f& K , SCOPA-AUT j

P43 (P =0.000) & H AR (P =0.001) I8 6 & 48
(P=0.000) .M JR £ %4 (P =0.000) .30 ¥ 43 T+ & , 1fif
O ML 2R B8 RN 1) BE I 31T 43 4 [B) 22 5% T G i A
B (¥ P>0.05,%2), AUF5A 90 6 & 56 M kb
AL B ST A LR B0, 29 9] (32.22% ) A7 AE 57 M
i

Spearman FRAH &0 8 7s , SCOPA-AUT B4
(r.=-2.980,P=0.000;r =-3.580, P =0.000) & H 4
&% (r.=-2.730,P =0.000;r =-3.160, P = 0.000) .
W IR 2 48 (r.=-3.000, P =0.000; r, = - 3.240, P =
0.000) A& (r =-0.244,P =0.005;r = - 3.270,P =
0.000) V. 301 - 43 5 MMSE F MoCA-B &3 F- 43 & i AH
XK, 1 M 2 BE 300 43 5 MMSE Al MoCA-B & 943
JC M & (r. = - 0.020, P = 0.801;r, = - 0.040, P =
0.574; 4 3) , & /s BT /R S0 B B & B E & e
B 1 5 DA ) i A 2 IR OGS

f it

H AT EEXT BT 2R 2 v BR O B 3 P48 T e R A Y
WD . AW E R SCOPA-AUT i 314l
H B LI EE, I 45 A A H D) 8 PEAG LA B BM R L
ST ASE I, &5 SR G B JR 9K I R S B T ST
PEAR I s & A2 38N 32.229%(29/90) , [ T # & i fig
B A (T Ak 2R 40 W6 PR AR 46 RV TR ) 5 DA 80 ) i B
SR DG . BT R A RO 1 3 22 2 e R A T R
S T AR T PR tau 8 1153 W IR AL , S B
00 Bz 0 0 [ e G R A 45 45 4 i SR 2 IR
i BE Ty A ) i 2, 50 TR I A8 gk v 26 T BB O Al
T 51 % [ 3 i 26 T B B e IR

b 2 BT IR IR T R SR Bl B Y B
S RE R AR AE AR o FL R AE TR SE R BT R 2K
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A5 16 2 28 43 V43 W2 3G 0, BL5000 2 fig R A
TEAE G, 4 DU AT BE 2 R T B R 2R B AR A A N )
e T R FL G B R B M, AT 4 8 A k2D, 5 Kk
S RS 5 A B 118 BT J1 2 ¥ R s AE A W B 2 BR L 28z
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Vg B AR R RE AR 5 O D) e R A LA ) A
KRR EE R,

A B 5T 25 B R, R IR U R AR IR O 2K
HEPR IC T3 HE R PR E 55 i AR -5 H A R ) g e A 42 0E
ARG o BT 2R 0 3O F8 3 A R AE AR Y S IR A2
Z,E 0 A RGBT AR, b5 e ) K 2
i, DTt B4 ) HE PR 56 D) RE B A B b 4E 29 L
st 38 PR WLTT #E 5 Lk, BT 7R 9% R s 2B 3 RO
Ty it J A5 Rz 2l B A5, X LA B s 32 3 0 i A3 22 B
M Sz ARDG P BRSO L AN 13.8% 1 BT JR I Bk
I KB A AE IR R AR AR, T RS2 T 5T % 52 ok Bl
IR T BB e R )RR O 1 B0 D 5 B 5 e AR
JTE Y AR 5 R & R TR Ok B R R
Z RIS GEWIR RGAERINE Z 38 2, $87R IR K
A5 AR AR T B A BT 2R U SR v AR O D) e g —
BTN EZ —

B PR IR & AR A BT R R 28 B R
g 0 25 080, LA B IR R T BR RR AT gk 33% ~
42% " — TR Wt DB 5 N, B ST PR AR I 1
BT 7 2 Ve R AR A 6 B ™ EE I O N ) R R A
H5ER RE ZHE R A GE R /AT 5K R
IR B 24 55 JF JE R etk Y. F IR B TR Y
R I AR S M (BPV) AT DA 495 o 98 7, DA I 52 3K
NN T REHE— 25 B 0 AR 5T B IR 2% i B AR
T VAR A A AR (32.22%,29/90) , H T
RAF B 2 )R AL O I8 R GV 4 5 IA A
T e A7 76 AH G, v] REJ2 i T AR 00F 52 BT JR 9% 1 B
S8 AR A v R AT R RV R LL A s, L
Gy B JC T E A o7 RN 7 A L S A7 I s Y I
— I [ PN 22 e 0 4 AR IR R AR A 5E BoR LS

Vg i DX DY I A A AR R T ST R AL T K R
R (25.74% )% T F ] AN A AF 52, 55 F 0k, A HE
Bk e [ 35 43 b X DU N 1T L T B A7 AE — 22 1
X AR5

S F BT IR Pk U RO AR ORIR R T I s A D
AR R R R R R E AR Y, BRI
T BT IR P U R A A BRI 9 A IR AR A 1 B 9T
AR R 55 B 2R R I SRR O i -2 AR - R
IR T A K. AT LS R BoR B R KB %
BHE F B2 T BE A b AR R 5 ST
AE B A5 222 1E AH G, 8 1 L B 1 F AL ) i 75 ifF — 20
WE,

R A e ] ] 7 2 T RO i 5 2021) B Hl L &
B2 48 4 3 B= B 7R HEB0TR T B A BE TR T I 2 4R
% g v 1) B 2 9K U RO SR E Y . AR SR BT AN A
1) ¥ S 4 B 2 A B B B A e R 3, DA s I BT R 2%
TN B E R L, FH AR 83.50 %, (H L AT I B iR
T8 I A BT IR PR R AH SC B S B AR S 42
IR Z [ 5 28 Ty B B A 0 A UL ARSI AR R AR
WFIFAFTE — € 1 Jay BRAE 5 3 40 S8 A NP 85 22, 52
M ek 6 1 43 45 %, L 3 B 7 o ) i R A 4 F 4
] v S = Y A 1A Sy T N 1 B T N7
B HRE H A TR R A A B TE T AL RS IR
RGN R G5 B RN T BE
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