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[Abstract] Objective To explore correlation between serum bilirubin and sleep disorders in
Parkinson’s disease (PD) patients. Methods Total 79 PD cases from He'nan Provincial People’s Hospital,
and 77 age and sex matched controls were recruited from October 2021 to October 2022. The Unified
Parkinson Disease Rating Scale [l (UPDRSII) was used to evaluate motor symptoms, modified Hoehn-Yahr
staging was used to evaluate disease severity, Rapid Eye Movement Sleep Behavior Disorder Questionaire-
Hong Kong (RBDQ-HK) was used to access the severity of rapid eye movement sleep behavior disorder
(RBD), Pittsburgh Sleep Quality Index (PSQI) was used to access the sleep quality, and Epworth Sleepiness
Scale (ESS) was used to access the occurrence of excessive daytime sleepiness (EDS). The levels of serum
total bilirubin (TBIL), indirect bilirubin (IBIL) and direct bilirubin (DBIL) were measured. Results
Seventy-nine PD patients were divided into the early PD group (n=47) and middle-late PD group (n = 32).
The levels of TBIL (Z =4.988, P =0.000; Z=3.917, P =0.000), IBIL (Z =4.860, P =0.000; Z =3.827, P =
0.000) and DBIL (Z =4.054, P =0.000; Z =3.468, P =0.002) in the early PD group and middle-late PD
group were lower than those in the control group. Correlation analysis showed serum TBIL levels were
negatively correlated with PSQI score (r=-0.310, P = 0.006) and ESS score (r =-0.254, P =0.027), serum
IBIL levels were negatively correlated with PSQI score (r = - 0.284, P = 0.013), serum DBIL levels were
negatively correlated with RBDQ-HK score (r=-0.244, P =0.034), PSQI score (r=-0.288, P =0.012) and
ESS score (r=-0.295, P =0.010). Conclusions Serum bilirubin in PD patients were lower than those in
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the control group inferring that a decrease in serum bilirubin might be a potential mechanism for the

occurrence of PD. The lower serum bilirubin was, the more severe sleep disorders in PD patients were.
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Bilirubin
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Table 1. Comparison of general data between PD group
and control group

WA I b JHEAL WA gt mw iy
PR [ (%) ] 0.099 0.753
Pk 39(50.65)  42(53.16)
2t 38(49.35)  37(46.84)
(R xs, %) 62.58+8.40 63.54+9.00  0.689 0.492
ZHH R 9.00 9.00 -1.051  0.293

[M(P,,,P,) ,4F]  (6.00,12.00) (6.00,12.00)

L[ (%) ] 26(33.77)  25(31.65) 0.080 0.778
BRI [ (%) ] 16(20.78)  12(15.19) 0.827 0.363
O [ (%) ] 13(16.88) 8(10.13) 1.528 0.216

EIRIMAELBI(%)]  21(27.27)  20(25.32) 0.077 0.781

AR [ (% ) ] 16(20.78) 12(15.19) 0.827 0.363
I [ B1(%) ] 17(22.08) 14(17.72) 0.465 0.495
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Table 2. Comparison of serum bilirubin among 3 groups
[M (P P,;), pmol/L]

415 flg  BMRZE MERaR HEnaR
X HRA (1) 77 12.90 9.90 3.20
(11.30,16.15) (8.50,12.30) (2.70,3.90)
B4 RKA(2) 47 10.60 7.60 2.60
(17.10,12.20) (5.80, 9.40) (1.90,3.00)
g TG 4 AR AL (3) 32 9.50 6.95 2.45
(8.40,13.28) (6.25, 9.98) (2.13,3.13)
XMH 30.596 29.095 21.471
PAH 0.000 0.000 0.000

3 3H 2 MLVE N LLZ K1Y W L
Table 3. Pairwise comparison of serum bilirubin among
3 groups

S IEVIEEAR 3 ] 4% AR 21 3% BN R

Z{H  PH Z{H P zZ Pl
(1):(2) 4988 0.000  4.860 0.000 4.054  0.000
(1):(3) 3917 0.000  3.827 0.000 3.468  0.002
(2):(3) -0.434 1.000 -0.413 1.000 -0.927 1.000
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R4 A4 DR NTE LR K IR 4 1
Pearson #H 5& 7 #r

Table 4. Pearson correlation analysis between serum
bilirubin and sleep scores

5h PEYIEEARES (] He IH 21 3R HIEMHALR
rfE P r{H PAH i PAH
RBDQ-HK -0.198 0.081 -0.159 0.162 -0.255 0.024
PSQI -0.292  0.009 -0.262  0.020 -0.289 0.010
ESS -0.253  0.025 -0.210 0.064 -0.301 0.007

RBDQ - HK, Rapid Eye Movement Sleep Behavior Disorder
Questionnaire-Hong Kong , Pt # R 3l B B 1 17 A B 1 (0] 2 75 i
% ; PSQI, Pittsburgh Sleep Quality Index, UC 2% £ it B 5T & 48 45 ;
ESS, Epworth Sleepiness Scale , Epworth W& i 35 . The same for
Table 5

RS OMAA AR A N AR LT 3K P 5 R IR 43 14 i A1

Ko
Table 5. Partial correlation analysis of serum bilirubin
and sleep scores
. MR [EEIEER S HEMaR
AL H

rfH PfH rfH PE rfH PfH
RBDQ-HK -0.210 0.069 -0.177 0.126  -0.244 0.034
PSQI -0.310 0.006 -0.284 0.013 -0.288 0.012
ESS -0.254  0.027 -0.213  0.064 -0.295 0.010
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cellular nucleic acid binding protein(CNBP)

AN F 52 T intercellular adhesion molecular(ICAM)
THMZIR T cell receptor(TCR)
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cyclin-dependent kinase 5(CDKS5)
T E-FER-5 EJR hypothalamic-pituitary-adrenal (HPA )
N % 55 4% paraventricular nucleus(PVN)
T EAMUIIX  lateral hypothalamic area( LHA)
Je RPERINLE L paramyotonia congenita(PC)
FERMNEEE myotonia congenita(MC)

EARRE Y U S N SRR LN
fibroblast growth factor receptor 3(FGFR3)

ZRLA G 3 P e 1L
mitochondrial permeability transition pore( MPTP)
R TR 15 A 8
adenosine monophosphate-activated protein kinase( AMPK)
/NFHERNA  small interference RNA (siRNA)
Lifs 4 cardiopulmonary coupling( CPC)
LR heart rate variability(HRV)
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signal transducer and activator of transcription 3(STAT3)
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selective serotonin reuptake inhibitor(SSRI)
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selective serotonin and norepinephrine reuptake inhibitor

(SSNRI)
ML ZEME[E  heme oxygenase(HO)
L4 Z N4 -1 heme oxygenase-1(HO-1)
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platelet-derived growth factor receptor-a(PDGFR-a)

PEAA R cyclic alternating pattern( CAP)
Toll BE3Z K 4 Toll-like receptor 4(TLR4)
w8 £ FHEMCE  nocturnal polysomnography(nPSG)
—AMLE A nitric oxide synthase(NOS)
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N1-acetyl-N2-fomyl-5-methoxykynuramine( AFMK )
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Nl-acetyl-5-methoxykynuramine( AMK)
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acetylserotonin methyltransferase( ASMT)
AR A IF 3R Self-Rating Depression Scale(SDS)
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c¢AMP response element binding protein(CREB)

1IE G positive pressure ventilation(PPV)
BEHIERE  lipoprotein lipase(LPL)



