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[Abstract] Objective To investigate the effect of blood pressure patterns on memory function in
patients with Parkinson’s disease (PD). Methods A total of 68 PD patients were collected from the
Department of Neurology of Guangdong Provincial People’s Hospital (Guangdong Academy of Medical
Sciences) between August 2018 and July 2021. All patients received 24 h ambulatory blood pressure
monitoring (ABPM) and were divided into reverse dipping group (n = 17), reduced dipping group (n = 30),
normal group (n=17), and extreme dipping group (n=4) according to the reduction rate of nocturnal systolic
blood pressure; nocturnal hypertension group (n = 37) and non - nocturnal hypertension group (n = 31)
according to nocturnal blood pressure. Global cognitive function was assessed by Mini - Mental State
Examination (MMSE) and Montreal Cognitive Assessment (MoCA). Memory function was evaluated by
Logical Memory Test (LMT), Auditory Verbal Learning Test (AVLT) and Digit Span Test (DST). Results
Among the 4 groups with different blood pressure pattern, statistical significances were found in duration
(X’ =8.599, P =0.035), AVLT imediate 3 (¥ =3.100, P =0.033) and AVLT delayed (x*=7.828, P =0.050).
Pairwise comparison showed that the duration was longer in the reverse dipping group (£ =4.224, P =0.043)
and the normal group (Z=4.821, P =0.028) than in the reduced dipping group; the AVLT imediate 3 of the
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reverse dipping group was lower than that of the normal group (¢t =-2.028, P = 0.048) and the exireme
dipping group (1 =-2.673, P =0.010); the AVLT imediate 3 of the reduced dipping group was lower than
that of the extreme dipping group (¢t =2.554, P =0.013). Compared with non-nocturnal hypertension group,
the morbidity of hypertension was higher (x> =6.399, P=0.011) and the duration was longer (Z=-2.008, P =

0.045) in the nocturnal hypertension group. There was no significant difference in memory function between

2 groups (P > 0.05, for all). Conclusions

PD patients with reverse dipping blood pressure pattern are

more likely to influence cognitive function, especially in memory function. Continuous blood pressure

monitoring should be performed in PD patients.
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Table 1.

Comparison of general data of groups with different blood pressure patterns

PUR S iEE 7 RAMA(n=17) AEFEHA(n=30) EFHMH(n=17) HMHAUMA(n=4) x¥HFHE PH
PR (%) ] 1.865 0.646

F 717 18(60.00) 10/17 2/4

Zft 10/17 12(40.00) 717 2/4
A (x5, %) 63.47+ 9.13 62.33+ 7.89 57.94+ 881 68.00+7.53 2.168 0.100
BRRAER (=5, %) 59.44+ 9.15 58.57+ 7.79 54.94+ 8.95 66.80+7.93 2.302 0.087
JRFELM (P, P,) 4] 4.00(1.38, 6.75)  2.25(1.63, 4.00) 1.92(0.66, 3.00)  1.21(0.42, 2.00) 8.599 0.035
ZHERBE(M(P,, P, AF]  8.50(3.50,14.00)  9.00(7.00,15.00)  9.00(5.75,12.00)  9.00(6.00,16.00) 2.286 0.515
i L[] (9% ) ] 5/17 10(33.33) 3/17 1/4 1.448 0.777
LI (%) ] 1/17 2( 6.67) 0/17 0/4 1.577 0.827
MR [ 1) (%) ] 1/17 3(10.00) 0/17 0/4 1.870 0.675
H-Y M LM(P,,, P,) %] 2.00(1.50, 3.00)  2.00(2.00, 2.50) 2.00(1.25, 2.50) 2.25(1.25, 2.87) 0.171 0.915
UPDRSII (x +s,745) 44.64+13.72 35.82+13.32 26.96 + 16.82 14.25 + 8.84 1.762 0.163

Fisher's exact probability for comparison of sex, hypertension, coronary heart disease, diabetes, one-way ANOVA test for comparison of
age, age of onset, UPDRSII, and Kruskal-Wallis (H) test for comparison of others, 5! . & il K 5680 B8 PR I B9 L 8 R FH Fisher 6 1)
MRS AR I SO AR i L UPDRS LAY LGB SR 0 8 38 7 22 3 A7, JE AR 350 H 9 HE R Kruskal-Wallis (H) #2360 H-Y, Hoehn-Yahr
staging, Hoehn-Yahr 43 4] ; UPDRSII , Unified Parkinson’s Disease Rating Scale Il , 45— A4 25 W00 1 565 = %64
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Table 2.

Pairwise comparison of duration among groups with different blood pressure patterns
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Table 3. Comparison of blood pressure and cognitive function among groups with different blood pressure patterns
PUE S i=E 7 RAMH(n=17)  AEFHH(n=30) EHFMHAn=17) BHEH(n=4) FlxE PHE
1L (% + s, mm Hg)
- 0 4 123.88 +15.32 119.43 £15.32 112.35+11.87 126.75 +7.37 2300  0.086
-1 47 5k 7624+ 7.81 7427+ 9.87 7212+ 8.89 75.50+5.57 0.622  0.603
MMSE[M(P,s,P,5) 37481 25.00(22.50,28.50) 27.00(24.50,28.00) 27.00(24.00,29.50) 29.00(20.75,29.75) 3.958  0.266
MoCA (% +s,3F45) 18.50+ 5.56 2037+ 4.51 2047+ 4.32 21.75+6.40 0.798  0.500
LMT[M(P,;,P,;) , 75 ] 4.00( 2.00, 6.50) 3.00( 2.00, 5.00) 4.00( 2.50, 5.00) 3.50( 0.25, 8.25) 1.053  0.788
DST[M(P,;,P,,) , T4 ] 10.00( 8.50,11.50) 11.00(10.00,12.00) 11.00(10.00,12.00) 10.00( 9.25,11.50) 2.732  0.435
AVLTBER 1(R+s,1>) 2.85+ 2.15 3.00+ 1.41 3.64+ 1.82 3.00 +0.00 5.218 0.607
AVLT B 2(Z +5,71) 415+ 1.63 424+ 1.74 536+ 1.65 5.33+1.53 1.816  0.156
AVLT BN 3(x+s,71) 477+ 1.96 5.08+ 2.22 6.43+ 2.17 8.67+1.53 3.100  0.033
AVLTHER [ M(P,,,P,), /] 2.00C 0.00, 3.50) 2.00( 0.50, 4.50) 4.00( 3.00, 5.25) 4.00( 3.00, 6.00) 7.828  0.050

Kruskal-Wallis (H) test for comparison of MMSE, LMT, DST, AVLT delayeded recall, and one-way ANOVA test for comparison of others,
MMSE . LMT ,DST , AVLT % 38 [1] 12 (¥ L %5 5% H] Kruskal-Wallis (H) 16 56, H A 300 H 19 L8R 80K 2 05 2243 B . MMSE, Mini-Mental
State Examination, fij &7 2 BB IR 25 6 A 1 %8 ; MoCA , Montreal Cognitive Assessment, SERE R RN BPE A 4 2 s LMT, Logical Memory Test,
WAL s DST, Digit Span Test, BT B ; AVLT, Auditory Verbal Learning Test, W5 5 il {[- 2% 2] T

R4 R[ENE T AL B E AVLT B 3 F0 2838 [m4Z (1) 25 18] P Y L 458
Table 4. Pairwise comparison of AVLT imediate 3 and AVLT delayeded among groups with different blood pressure
patterns
T AVLT 0 3 AVLT ZEiR T AVLT B} 3 AVLTJE R
tff P Z1H PiH o PiE VAL P14
A - i -0.414  0.680 -0.556  1.000 || dEAEIAL : IEFA 1468 0.147 2270  0.139
AL - IEF AL -2.028  0.048 -0.723  1.000 || AEAYTIL  EAYTEIA 2554 0.013 -0.940 1.000
RAFIL - AR -2.673  0.010 -1.204  1.000 | IEHEILL: @EAEIL] -1.645  0.105 0.340 1.000

AVLT, Auditory Verbal Learning Test, W7 5 7] {1 2% >J Il 56
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Table 5. Comparison of general data between nocturnal
hypertension group and non-nocturnal hypertension group

prans 3Ef&zlﬂmﬂuﬂﬂ W EMEH ey
th%%%gﬁﬁ (m=30) (@=57) %VI‘E{E P{E
P (%) ] 0.834  0.361

B 15(48.39) 22(59.46)

T 16(51.61) 15(40.54)
W (x2s, %) 59.94% 9.30 6346+ 7.84 2.877  0.095
KRR (x5, %) 56.80+ 9.90 59.73+ 7.35 1782 0.187
ik 2.00 3.00 -2.008 0.045
[M(P,,,P,,) 4] (0.90, 3.00) (1.35, 5.00)
[ (%) ] 4(12.90) 15(40.54) 6.399 0.011
e[ (%) ] 1( 3.23) 2( 5.41) 0.000%* 1.000
BRI (%) ] 1( 3.23) 3( 8.11) 0.112  0.738
ZYERE 7.00 8.50 -0.576  0.564
[M(P,,P,),4F] (5.00,10.00) (5.25,10.75)
H-Y +-44] 2.00 2.00 -0.999  0.677
[M(P,P,) %] (2.00, 3.00) (2.00, 2.50)
UPDRSTI (x +5,i745)  34.55+14.89 38.62+13.04 0.869 0.357

value, & 1IE x* fH

hypertension, coronary heart disease, diabetes, and two-independent-

*adjusted x? x> test for comparison of sex,

sample ¢ test for comparison of age, age of onset and UPDRSII, and
Mann-Whitney U test for comparison of others, 451 . &5 Ifil & | J65 0
B DR 0 LUEEAT XA 060, AF % R 4F 18 \UPDRS I 20 19 LU 24T M
ST REA Y A5G, AR AR 19 LU AT Mann-Whitney UK % . H-Y,
Hoehn-Yahr staging, Hoehn-Yahr 4331 ; UPDRSII , Unified Parkinson’s
Disease Rating Scale Ill , 45 — ifl & £ 55 PFA i 3258 =41
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Table 6. Comparison of cognitive function between
nocturnal  hypertension group and non - nocturnal
hypertension group

i FER N IR B R
I = ]
WA bR (n231) (ne37)  (BzfE P
MMSE i 27.00 27.00 -0.973 0.331
[M(P,5,P,) 4] (24.00,29.00)  (23.00,28.50)
MoCA (% +5,FE4}) 20.52+4.93  19.61+474 0585 0.447
LMT 4.00 3.00 -1.288 0.198
(M(P,,P,) 4] (250, 6.00) ( 2.00, 4.50)
DST 11.00 10.00 -0.923 0.356
[M(P,,P,5), 5] (10.00,12.00) ( 9.00,11.50)
AVLTHRRS 1(x£s,4)  321£1.50 3.04+1.86  0.157 0.694
AVLTBER} 2(R£5,4)  5.00+1.68 411£1.67  3.872 0.054
AVLTBER 3(R£5,7)  6.07£2.26 500+2.24  3.122 0.083
AVLT ZE3R 3.00 3.00 -0.930 0.352

(M(P,,P,), "] (2.00, 475) ( 0.00, 5.00)

Two-independent-sample ¢ test for comparison of MoCA and AVLT
imediate 1-3, and Mann-Whitney U test for comparison of others,
MoCA B¢ AVLT Wi 1 ~ 3 (9 e B0 R Wi S R AR 1 o A 96, Mk
i H /) b % >k FH Mann - Whitney U A5 % ., MMSE, Mini - Mental
State Examination, fi] 2 £ fiE Ik & 4 £ 1 % ; MoCA, Montreal
Cognitive Assessment, 5245 A RN TF My & % ; LMT, Logical
Memory Test, i f& i 12 1 %; ; DST, Digit Span Test, £ B
s AVLT, Auditory Verbal Learning Test, W 5 iy 2% >J il 56
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Hp & 32 ot B & 1A RC (7))

i 4 A AR D B 3 IR 1R
blood oxygenation level-dependent functional magnetic

resonance imaging( BOLD-fMRI)
FEHEAN RS severily adverse events(SAE)
HR O (Al 5 1 AR R R
Yale Global Tic Severity Scale( YGTSS)
FR 27T 22 % 23 W I DR X
Medical Research Council Dyspnea Scale(MRCDS)

Beck filT AR & 25 — i
Beck Depression Inventory Il (BDI-1I )

H 1% forced vital capacity(FVC)
E A ZEET 40 induced pluripotent stem cells(iPSCs)
ZH I motor cortex(MC)
52k N 280 8 0% 3t 1 A58l T

Online Mendelian Inheritance in Man(OMIM )
WEIMTF40H  hematopoietic stem cells(HSCs)
LA 52
BEALUREHRY: Head-Up Tilt Test(HUTT)
B LMK L orthostatic hypotension(OH)
r R 10 Ji] [ it 28 365 I A 4

combined central and peripheral demyelination(CCPD)
JE P SR AR 32 5 s 1

periodic limb movement disorder( PLMD)

orthostatic inloterance(OI)

< h ) it -

JEJ #2527 45 Peripheral Nerve Society(PNS)
FhulsrikHe  Active Standing Test(AST)
TE R 7 b 2 3 A

attention deficit hyperactivity disorder(ADHD )
LHETUIME  unipotent stem cells(USCs)
YW FHE  rearranged during transfection( RET)
HARAGAAE  natural killer lymphocyte(NK)
H & PEHUIR AR ZR  autoimmune thyroid disease( AITD)
L 3 W7 R R A

adaptive deep brain stimulation(aDBS)
U e A i A
S 22 1) RE R A 3R

Overal Neuropathy Limitation Scale( ONLS)
G 1] i B G

longitudinally extensive transverse myelitis( LETM )
L 22 1 I IS IV WA 20 5 23 1A

obstructive sleep apnea syndrome(OSAS)
BRKPES R #  peak expiratory flow rate( PEFR)
JEEZ B RGR . levodopa equivalent dose(LED)
e 22 B H AR O]

levodopa equivalent daily dose(LEDD)
T T 7 TR A IR L 2 it

aromatic L amino acid decarboxylase(AADC)

autophagy-lysosomal pathway(ALP)



