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Differences in cardiac autonomic regulation in Parkinson disease patients with different motor subtypes YAN
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Abstract Objective: To compare the differences in cardiac autonomic nervous regulation between patients with
Parkinson disease (PD) of tremor-dominated type and hypokinetic-rigidity-dominated type. Methods: A total of 120 PD
patients (60 cases of tremor-dominated type and 60 cases of hypokinetic-rigidity-dominated type) were collected, and
60 healthy controls were recruited for 24h dynamic electrocardiogram examination. The general information and the
Scale for Outcomes in Parkinson disease-Automotive ( SCOPA-AUT) scores were recorded. The SCOPA-AUT scores
and heart rate variability (HRV) parameters were compared between two groups. Results: The SCOPA-AUT scores of
PD patients with either tremor-dominated or hypokinetic-rigidity-dominated type were higher than those of the healthy
controls(all P <0.001), and low frequency(LF) and the percentage difference between adjacent NN intervals greater
than 50 ms( pNN50) were lower than those of the control group(LF: P =0.005, P =0.003; pNN50: P =0.049, P =
0.002). The high frequency (HF) of patients with hypokinetic-rigidity-dominated PD was significantly lower than that
of tremor-dominated and healthy controls(P =0.019, P =0.001). LF/HF in hypokinetic-rigidity-dominated PD pa-
tients was different from that of tremor-dominated patients. The root mean square successive difference of normal R-R
intervals(rMSSD) and standard deviation of normal R-R intervals( SDNN) were significantly lower in PD patients than
those in the control group(P =0.003, P =0.035). Conclusion: The autonomic nerve function of patients with PD is
generally impaired, and it is more severely impaired in PD patients with hypokinetic-rigidity-predominant, and vagal
activity is significantly reduced.

Key words Parkinson disease; Non-motor symptoms; Cardiac autonomic nerve function; Holter examination;

Heart rate variability

*EAFRAEEAAMNFEALFFAA (No:81901303)

=0 B
TiBAEAE# . £E4F , E-mail ; zhijuanjoy@ 163. com , # b 4 KX T A 0 R fgsk k#1095 5

3%
B



134

1F4: #%97%5 ( Parkinson disease ,PD) 2&—F 4 W,
T AE NI Z BT TR , B o B, 2218 i i
FZIGIRFAERR T2 3R %% H b vER o LR B 55
BRERSD B A R AR B SRR, AnfE A R
WGR BEAR A H E RS DR RS A, PRRE O
BE 5 22 2 RERE RS 78 PD AR 0, — B
JIE A A2 RE 240, rTRE S iz B R PD
AR o Beah, B 2 RESZ B PD B 1
IR TT AE 2 WAL P, MRS AR Y I R R
L, PD A] 43 R AR )z sh AL, AN [R] iz 3 3 B 7
T RF B PR HE I XHAYT IR N TS DL
iz SRR T B T B RS A g LA
A R N R RN I O | S SIS 2
TR o ARBFIE B AEE T LA R A2 31 A PD
SRETECIE B FE 0 2 )RR R AT Uy T 1Y 22 Sk, A il
PR IR AR

BRETE

—MA e 2018 4E 11 J 5 2019 4F 12 J
HE R R 25 ) 5 52 B P Js [ 5 = e it 28 A R
IR JE A PD 8 120 ], Horb 55 62 4], 4 58 4,
R 32 ~76 X, FHI(61.7 £8.5) % REUY £AY
/b Bl-5 H R TR 60 1], 9 A FR e O 2 [
PD 2 5 i (2016 i) 7 i 5L M PD 2 0 b
1 QBETE N 24 O H BTG s B REAE T A ¢ ML
IRVEAL o HEBRAFLE B S A5 A ™ s Ay 1 4
RGEEGIMIE R . [AIHE5E 60 4 TCH] A 248 5
48 Kol M8 22 G0 5 90 AR 5 S X IR . 2 2R
I AR DL IC , BT A AR YR IR T O R W M
Wi § FE RGNRER 25 . AW RS BE B (e T
SEHE T BIF ST G b 5% T I 0145 2 ) 2
+.
7k WA B RS AR RS
%7 (body mass index, BMI) \PD H =M LI feEFE
(the scales for outcomes in Parkinson disease - auto-
nomic, SCOPA-AUT) 343 i Fe 45 — kL, SR 5 H
$E5Z2 3 PD R Ll B IRy N 3 7E 83 T 30 ( RIGE
ARG HEAT PD A SC By Im R P43, (045 - SR 1Y
Hoehn-Yahr(H-Y) 43-4% , Ebr PD 5iz sl 25
(International Parkinson and Movement Disorder Soci-
ety, MDS) 4i— PD {-{ii 8 5% (unified Parkinson dis-
ease rating scale, MDS-UPDRS) , #R #f MDS-UPDRS
PG B9F- 4 7Z 8 ( tremor-dominated , TD ) $F43- 5 - 3%
BHANFa A B R W (postural instability and gait

WARLSSEESEAGE 2023 4R 529 % B2 M)

disorder, PIGD ) 143 [¥J Lt %% ( MDS-UPDRS TD/PIGD
Fo) B R > 1015 BB AN R B 244 PD,
o < 0.9 M B H VAN DS B o A PD
PIGD 1537 O 14 8 3 9 73 e 2 58 Wi = R
TD #5379 0 B 35 i Be 2 /b -5 By U4 .
USRI E Y T IX LA 2 (8], LR HAR R ANl 2 1Y,
2 B 7 B R HEBR

SRR D 12 B B 28500 H R A A sk BT A
WX R 24 h O FRR S S, P47 0 FA 5 1
(heart rate variability, HRV) Hs s A1 388 23 #r . S5 4
HEBRALER RIS (high frequency , HF) IRSUR S
(low frequency , LF) {145 5 5 39 i 5 ) L {1 LE/
HF . BAEPRALAE :24 h N 4ERSE M R-R (A AAR
Wi 22 ( standard deviation of normal R-R intervals,
SDNN) 24 h A 4R AHAR 327 R-R [A) I 22 (4 i 1 07
MR {E (root mean square successive difference of normal
R-R intervals, tMSSD) #H4E NN [a]#i2= 7 =50 ms 5
NN [ H B 5080 & 79 H ( percentage difference between
adjacent NN intervals that are greater than 50ms,
pNN50) .,

Sit Fodr SRH] SPSS 24. 0 G il by
I, R (& £5) 08,2 AR FEBCR ] ¢ K
5, Z 408 L BCR HI B R J7 2243 T (ANOVA ) L 20
() T LG AR T LSD-¢ 462 36 5 71 88 B8k DL 20 K
(%) ZFm 4108 AR X K g, LA P <0.05 H
ZRAGIEE L.

& X

— B TA RN RAFAE 3 AR PRSI BMI
B, EFIGEIFE (P ¥ >0.05), 241 PD 5
Z [ FE TG B e 22 5, 028 Bl B IR R A AN [R)
LREEh A PD A, A sh-5 Bk R E 9 H-
Y 434 MDS-UPDRSIII 343 00 & , Bk 5 /D Eh-58 5
S FRPD B HIE S YIREE 2, W 1,

HRV £ 2 40 PD # ¥ y SCOPA-AUT 4%
B TXTIRAL (P ¥ <0.001) 478 PD BE A4 H £
ML IRERAT (0 2 41 PD B4 i, £ R L1+
BEX(P=0.625), 241 PD B H M LF 4 5 F LT
XTHEAL (P =0.0055 P =0.003) ,{HEZH =R LL
Kb al-ni B R 2 A [R] A, 25 SRS eE R X
(P =0.903) ;/b3-58 o 4 PD B 11 HF I3
TR N R X4 (P =0.019,8 P=
0.001) ;/b5h-38 F 0 34 PD Ay LE/HF 5255
TR ER(P=0.021) 2Z{PD 3, HpNN50



WRSfEEIEAGE 2023 4F 529 % A2 )

IR EA T XA (P =0.049 5% P =0.002),{H
2HPD BHEREE, ZF K& 2B XL (P =
0.264) . /LFh-# 1k 5 PD & # ) tMSSD . SDNN
B B FXF R4 (P =0. 003 5§ P =0.035), /L3-
S ELCH FETY PD AR E Y tMSSD A I T AR Wik &
B ATG R ES, Wk 2,

it

PD & —Fh S St 2B A T , B IR
o FHLA: BRI PR AR o 7 B 3 7 2 B R
HE R G2 0% FIRE IR 2 A, 32 SRR AF 2 7R W A7 e
S Al N B N E S [ s By B o) BT 0 U
BRI ) RURS B R, AN AR D B T R R
o 1 TR M RGR O ARG & B R G
R 2R T, -1k Eoh 38 PD 5 1Y) H-
Y 4344 K MDS-UPDRSIIT P43 34 55 T B g 341,
TR/ oh-i B O EAR PD BF s shDiRE 2, (H
2, PD i i AR AN A B R X35, 3 3R K rh
WX Ph 28 R G AR , 2RI F1 BE A [F) F2 B2 9 I i 2 i
RVPET A 1 3 2 o B R AR R M 2 —,
M R AR B SRS 2 B S PD AR AR 2 5
ZAR R, BEAEIF 9% & B0 5 P A 2E T A G
AR5 AR I A T B R A A G, 38 R BE S
PRI B B Y AR E I PR A L, B

135

WO, B R, ARBEGE R H SCOPA-AUT 14k
MR A FHZ I, KIS Z BN R 2D
Bfi-% B oA 5 PD g, H SCOPA-AUT ¥4 ¥ 5
TXFHRAL, 3R] PD J8 5 SEAEAE H R A& D g
f5, 5 Naranjo 45" iy 25 B —%

HRV S5 B T #f 28 A 45 R R 0 L3S &R
SR NI 5 37 s prd K A L[ SOPIN =R = R e EZ97)
AEAYE A T 5. 78 HRV BIF53 e FH A 0 4
ZHE LF HF \LF/HF, HF FEZHEMLE RGN
S, T LF [R) B 57 38 M 282 R G0 f ok GE P4 R 40
(SRR I3, LE/HF 1] B8 Sz WeAg Bopf 28 06 M 5 ok
PR TEPEZ (8] (474, LF | LE/HF 33 /5 sl i AR 1 48
INTEAE H EMA I RERERG o R — IS B
BOE A TE R (LN 5 min) AOER 0T, H R W5
O HEARR R R Ok M2 05T &I 24 h L LA
AT DLW A 30 45 558, 43 . SDNN ., pNN50 il tMSSD
J& HRV S #r it sk 46 4%, SDNN 2 ik 24 h [
T BERREARAE AL, 1T pNNSO il rMSSD % f
ek M2 . AR, TG R WY £
WD E-3 B A PD B, H S8 LF 1y
BN T XS RRAL, B PD R 9 38 8% S 2K GE ph 48
FELEVH T B d s /D 3fi-5 o8 3274 PD 5 1) HF &
TR TR E R IR4], H LE/HF B g 5 T
Wik AR, R Bl O R PD [ R

&1 34— HAIE R A B B

E#AETAPDA

Y- AAHEA PD A <t BB 4

A (n=60) (n=60) (n=60) PAa
BH[H(%)] 28(46.67) 34(56.67) 36(60.00) 0.312
EXNENED) 60.50 +8. 60 62.80 +8.30 59.80 +8. 80 0.138
BMI(kg/m’, % %5) 24.29 +2.30 24.44 +1.01 23.96 +1.55 0.282
AL (S % £5) 4.37 £3.49 3.30 £2.65 - 0.061
H-Y 5% (4 ,% £5) 1.67 £0.63 2.23£0.74" - <0.001
MDS-UPDRSIII( % % +5) 21.77 +9.28 26.23+7.07" - 0.004

A5 E#AH A PD ki, P<0.05
%2 34 SCOPA-AUT 4 % HRV Sty 3k ( & £5)

EHpIEIDE SumisEs SRR s mu o ma
SCOPA-AUT #£4-( %) 30.50 +5.44 31.00 +4.75 25.50 +6.44 <0.001  <0.001  0.625
LF(ms®) 3253.78 +1737.38 3212.41 £1789.55 4226.30 £2038.47  0.005 0.003  0.903
HF (ms*) 404.08 £212.53  310.50 £199.77  445.02 £236.56 0.302 0.001  0.019
LE/HF 9.88 £6.05 15.56 +15.52 13.75 £16. 16 0.116 0.460  0.021
SDNN( ms) 117.17 £38.26 109.43 £31.63 122.97 £34.40 0.363 0.035  0.226
rMSSD (ms) 32.97 +13.47 29.20 +17.25 38.23 +18.18 0.081 0.003  0.211
pNN50 8.53 £7.63 6.80 £7.07 11.60 £10.35 0.049 0.002  0.264

E: Pl ESIA A PD 40 vs 33 IB4E;P2. V3h-32 H A A PD 40 vs 33840 P3. ESiA TR PD B s V- AA A PD 4



136

WEEAF R RERE T, ERTSEOT I, ISR B
FAUEZ/DE)-58 B o F A PD 5T, H pNNSO 34 1%
EART XTI, 3R] PD A 35 35 i 17 76 2K 6 #2420
PEREAR, nz /b ah-i 5 oy £/ PD B35 1) HF 3%
I T . TMSSD BAIR T2 40,3 S8R G R
D)5k o E A PD R (AR TS AR T R B
RFER, Mz E-5RE o A PD AR 1) tMSSD |
SDNN B S AR T %F HEZH | 48 755 2D 3fi-i% o F A1 PD
B H EE RGBT ] BB H, 5 Solla
SEUS RS G AR — 5, AT BT & B HRY A
LI E &2 R EE M (leucine-rich repeat ki-
nase, LRRK2) PD 5§ 4 PD X 5ITFA AT LA
53 PD REAT SO AT DR IR 2 10 R IR A 7 A s 4 ) A8
200 DL B e e 5 R R AR W PD R E
LRRK2-PD #4 (1) ] 22 J8 b 25 D) G B3 A5 L 9F LRRK2-
PD RUGEH ) R HRV £EIX 43 PD AL 7] fig
Ao D3-E Sy E/ PD B s ) U aed 2=,
H =R DIREHL R 22 , INIUTH ERAIE 1 12 3 i BE 22 1Y
B A FEMAT e T 2%,

T 22 L RE P 2 T HEA T R AR PR i 2 K i ) A
DURUE PD MY i) g BLARAIE , AN [ 37 Y 22 JB] 22 B %
BE M 28T Ry B2 e B PR TRV A TR i > B A
WIS S BRRK SE A 2875 M3z A% A S IC O 1) 5 Sl
2o By A T 1 22 B 98 B TURR A5 RS AL = 1
% PD ¥ Kk/E HRV 0N 2 — 0 AHESE
B ARARFENESRS PD B A AR08 T A 22
5, AT RESE R o ke M e R s il 2 vh B ) 1A 8
EH S TIRUR R B8, Ak, JE 2 Lk REph &
18 5T 1) AR A PD AR IS s RE AR 4 s AR B P
FEAEA R FE R PD A 2
REAETEZE S W] HE 5 AN [F) 2 8 22 [6) (9 9F 2 T e fig
2388 o ) 25 R AFAE 22 500 G, IX I8 SRR T i IR IR
B AE )~ A DG, 2R BH AN [ 37 2 22 ] AN [ 1) g 2
AP . XS BN T PD AR A R [R) T A Y
SrEAR R B AR WIRE 1Y AL AT BE XA T Y
S B AT B8 AR 09 22 LR BE 24 4 140 L A8 A A
il AHWF R I B)-5% B 324 PD B H £
ST RE S0 B, R GE AR T M B A, X T R
SiZA PD 1 o 1 S TR AR £ D e
Pz 388 o 0 i B R A K

ARWFFE B A Z A SRR S B R D, R ™
R B E TR 6 AR 2 W RS KR i, A, DA
REECh TR PD S ] DAL S AT i 3k e 2D

WARLSSEESEAGE 2023 4R 529 % B2 M)

-0 Eh A, KW IX S A AT fEJE T PD YA [A]
BB, A AN 1 2B 2 AR

H ML RER R PD 8 AR UL, (B 1E
RS AM . ARDERL PD B2 1)z shaE R A 2
S, DA B RERE AR AF T 2E S e PR BRI
3% Tz ] HRV #EAG PD R A0 B 2
REAR , SEH B S IR 22 (1 (L, IR R Y
A H R D RERERT, B B2 W B R
J7 UG U

2 £

1 Katagiri A, Asahina M, Araki N, et al. Myocardial (123)I-MIBG up-
take and cardiovascular autonomic function in Parkinson ‘s disease
[J]. Parkinsons Dis,2015,2015:805351.

2 Kasanuki K, Iseki E, Fujishiro H, et al. Impaired heart rate variability
in patients with dementia with Lewy bodies: Efficacy of electrocardio-
gram as a supporting diagnostic marker[ J]. Parkinsonism Relat Dis-
ord,2015,21(7) :749-754.

3 Li Y,Wang J,Li X, et al. Association between heart rate variability
and Parkinson$ disease: a meta-analysis[ J]. Curr Pharm Des,2021,
27(17) :2056-2067.

4 Lucetti C,Gambaccini G,Del Dotto P, et al. Long-term clinical evalu-
ation in patients with Parkinsons disease and early autonomic involve-
ment[ J]. Parkinsonism Relat Disord,2006,12(5) :279-283.

5 Kalia LV, Lang AE. Parkinson ‘s disease [ J ]. Lancet, 2015, 386
(9996) :896-912.

6 Thenganatt MA, Jankovic J. Parkinson disease subtypes[J]. JAMA
Neurol ,2014,71(4) :499-504.

T X F. P E A R e TR (2016 fa) [T]. P Aedb 24 %
%,2016,49(4) :268-271.

8 Stebbins GT,Goetz CG,Burn DJ, et al. How to identify tremor domi-
nant and postural instability/gait difficulty groups with the movement
disorder society unified Parkinsons disease rating scale: comparison
with the unified Parkinson’s disease rating scale [ J]. Mov Disord,
2013,28(5) :668-670.

9 Jankovic J,McDermott M, Carter J, et al. Variable expression of Par-
kinsons disease: a base-line analysis of the DATATOP cohort. The
Parkinson Study Group[ J]. Neurology,1990,40(10) :1529-1534.

10 Eggers C,Pedrosa DJ,Kahraman D, et al. Parkinson subtypes progress
differently in clinical course and imaging pattern[ J]. PLoS One,2012,
7(10) :e46813.

11 van Rooden SM,Heiser WJ, Kok JN, et al. The identification of Par-
kinsons disease subtypes using cluster analysis: a systematic review
[J]. Mov Disord,2010,25(8) :969-978.

12 Langston JW. The Parkinsons complex: parkinsonism is just the tip of
the iceberg[ J]. Ann Neurol ,2006,59 (4) :591-596.

13 Chaudhuri KR, Healy DG, Schapira AH. Non-motor symptoms of Par-
kinson’s disease: diagnosis and management [ J]. Lancet Neurol,
2006,5(3) :235-245.

14 De Pablo-Fernandez E, Tur C, Revesz T, et al. Association of auto-
nomic dysfunction with disease progression and survival in parkinson
disease[ J]. JAMA Neurol ,2017 ,74(8) :970-976.

(T#:% 140 W)



140

6

Wahlgren N, Ahmed N, Davalos A, et al. Thrombolysis with alteplase
for acute ischaemic stroke in the Safe Implementation of Thrombolysis

in Stroke-Monitoring Study ( SITS-MOST ) ;

an observational study

WARLSSEESEAGE 2023 4R 529 % B2 M)

markers of early neurological deterioration in acute ischemic stroke
patients receiving endovascular therapy - the AISRNA study[ J]. J In-
flamm Res,2021,14:4399-4407.

cfeF
B B 25 A3 i, 2017 1169-

SA P RIG E A
7 3 YE A B Bk AR AR AL
B 4 % % ,2019,

A& e g A

Abciximab in Emergency Treat-

(2021-10-24 kA% 2022-06-27 5= )

[J]. Lancet,2007,369 (9558 ) :275-282. 13 BRBABERA. PREAREAEHEIE R M

TR, Rk, M. £ F BT AT P Barthel 38 $ Ao ik R 49 Fo £ ) S B[ M]. bR
Rankin # R e9E A 5 A B R[T]. PEBIEE S & &, 1172.

2004 ,4(12) :871-874. 14 FEFEPEA FEAEFFLHEANS

8 Tisserand M, Seners P, Turc G, et al. Mechanisms of unexplained neu- PR S 4 bR R AN AL
rological deterioration after intravenous thrombolysis [ J ]. Stroke, g RBm P RRE A S RER[]]. P
2014,45(12) :3527-3534. 14(10) :1034-1044.

9 Simonsen CZ,Schmitz ML.,Madsen MH, et al. Early neurological dete- 15 REE RH,AFF,F BFTFEREKRLBESINERELZ R
rioration after thrombolysis; Clinical and imaging predictors[ J]. Int J KRB PRA-N KRG PTX3 & CD11b £ ik []].

Stroke ,2016,11(7) :776-782. %,2021,27(6) :472-476.

10 Seners P,Turc G,Oppenheim C,Baron JC. Incidence, causes and pre- 16 Adams HP Jr,Effron MB, Torner J, et al. Emergency administration of
dictors of neurological deterioration occurring within 24 h following a- abciximab for treatment of patients with acute ischemic stroke: results
cute ischaemic stroke; a systematic review with pathophysiological im- of an international phase III trial:
plications[ J]. J Neurol Neurosurg Psychiatry,2015,86(1) :87-94. ment of Stroke Trial ( AbESTT-II) [ J]. Stroke,2008,39(1) :87-99.

11 Seners P,Hurford R, Tisserand M, et al. Is Unexplained Early Neuro- 17 Zinkstok SM, Roos YB, ARTIS investigators. Early administration of
logical Deterioration After Intravenous Thrombolysis Associated With aspirin in patients treated with alteplase for acute ischaemic stroke: a
Thrombus Extension? [J]. Stroke,2017,48(2) :348-352. randomised controlled trial[ J ]. Lancet,2012,380(9843) .731-737.

12 Deng QW, Huang S, Li S, et al. Inflammatory factors as potential

(L% 136 W)

15 Naranjo CC, Marras C, Visanji NP, et al. Short-term deceleration ca- identifies patients with Parkinsons disease and REM behavior disorder
pacity of heart rate: a sensitive marker of cardiac autonomic dysfunc- [J]. Parkinsonism Relat Disord,2016,26:62-66.
tion in idiopathic Parkinson’s disease[ J]. Clin Auton Res,2021,31 21 Yoon JH,Kim MS,Lee SM,et al. Heart rate variability to differentiate
(6) :729-736. essential tremor from early-stage tremor-dominant Parkinsons disease

16 SEE,RUE,FE0N, S FAEAHECEYREA MG REES [J].J Neurol Sci,2016,368 :55-58.
AEMNZBR-TFHETAME]]. AHEE Tm 4 E,2018,24 22 Nasri A,Kacem I, Farhat N, et al. Heart rate variability and sympa-
(3):220-222. thetic skin response for the assessment of autonomic dysfunction in

17 Brisinda D,Sorbo AR,Di Giacopo R,et al. Cardiovascular autonomic leucine-rich repeat kinase 2 associated Parkinsons disease[ J]. Neu-
nervous system evaluation in Parkinson disease and multiple system rophysiol Clin,2022,52(1) :81-93.
atrophy[ J]. J Neurol Sci,2014,336(1-2) :197-202. 23 Rajput AH,Sitte HH,Rajput A, et al. Globus pallidus dopamine and

18 Solla P,Cadeddu C,Cannas A et al. Heart rate variability shows different Parkinson motor subtypes: clinical and brain biochemical correlation
cardiovascular modulation in Parkinson s disease patients with tremor [J]. Neurology,2008,70(16 Pt 2) :1403-1410.
dominant subtype compared to those with akinetic rigid dominant subtype 24 Orimo S, Amino T,Itoh Y et al. Cardiac sympathetic denervation pre-
[J].J Neural Transm (Vienna) ,2015,122(10) :1441-1446. cedes neuronal loss in the sympathetic ganglia in Lewy body disease

19 Visanji NP, Bhudhikanok GS,Mestre TA et al. Heart rate variability [J]. Acta Neuropathol ,2005,109(6) :583-588.
in leucine-rich repeat kinase 2-associated Parkinson’s disease[ ]J]. 25 Nutt JG. Motor subtype in Parkinsons disease: Different disorders or
Mov Disord ,2017,32(4) :610-614. different stages of disease? [ J]. Mov Disord,2016,31(7) :957-961.

20 Salsone M , Vescio B , Fratto A , et al . Cardiac sympathetic index

(2021-08-01 #c A5 2022-05-22 4 w=)



