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[Abstract] Objective To investigate the correlation of sex hormone levels with depression and
anxiety in Parkinson’s disease (PD). Methods A total of 46 PD patients (27 male and 19 female) were
enrolled in this study. After withdrawing anti-PD drugs for 12 h, their fasting blood was taken from cubital
vein. Electrochemiluminescence (ECL) assay was used to detect serum estradiol, progesterone and
testosterone. Hamilton Depression Rating Scale (HAMD) and Hamilton Anxiety Rating Scale (HAMA) were
used to evaluate depression and anxiety. Results Fourteen cases (30.43% ) were diagnosed as possible

depression (HAMD score 8-19), and 5 cases (10.87% ) were diagnosed as definite depression (HAMD
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score = 20). Nine cases (19.57%) were diagnosed as possible anxiety (HAMA score 7-13), and 7 cases
(15.22%) were diagnosed as definite anxiety (HAMA score = 14). The body mass index (BMI) of female
PD patients was significantly higher than that of male [(26.93 +1.29) kg/m” vs. (23.99 +1.51) kg/m’; t=
6.872, P=0.000]. The serum estradiol [(46.29 +17.87) pmol/L. vs. (129.64 +32.34) pmol/L; t=10.080, P =
0.000], progesterone [0.99 (0.67, 1.18) nmol/L. vs. 1.30 (0.86, 2.04) nmol/L; Z=-2.722, P=0.006] and
testosterone [(0.38 + 0.17) nmol/L vs. (13.52 + 5.41) nmol/L; t=10.538, P=0.000] in female PD patients
were significantly lower than those in male patients. In female PD patients, BMI was negatively correlated
with HAMA score (r=-0.591, P =0.020), serum estradiol level was negatively correlated with HAMD score
(r=-10.558, P=0.031) and HAMA score (r=- 0.675, P=0.006), serum testosterone level was positively
correlated with HAMA score (r=0.674, P=0.006). In male PD patients, only serum testosterone level was
negatively correlated with HAMD score (r=- 0.450, P=0.031) and HAMA score (r=- 0.507, P=0.013).
Conclusions Non-motor symptoms, such as depression and anxiety, are very common in PD. The lower
serum estradiol level, the more severe depression was in female PD patients. The lower BMI and serum
estradiol level and the higher serum testosterone level, the more severe anxiety was in female PD patients.
The lower serum testosterone level, the more severe depression and anxiety were in male PD patients.

Therefore, hormone replacement therapy may become a new method for improving depression and anxiety
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symptoms in PD.
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Table 1. Comparison of sex hormone levels, HAMD
score and HAMA score between male and female PD
patients (x )

Male Female torZ

ftem (N=27) (N=19)  vale [ value

64.15+ 7.05 6537+ 7.87 0.551  0.584
2399+ 1.51 2693+ 1.29 6.872  0.000

Age (v 5, year)
BMI (x +5, kg/m’)

Estradiol 129.64+32.34  46.29+17.87 10.080  0.000
(x5, pmol/L)

Progesterone 1.30 0.99 -2.722  0.006
[M (P2, P7), nmol/L]  (0.86, 2.04)  (0.67, 1.18)

Testosterone 13.52+ 541 038+ 0.17 10.538  0.000
(x £5, nmol/L)

HAMD 5.00 9.00 -1.834  0.067
[M (P2, P), score] (3.00,10.00)  (5.00, 14.00)

HAMA 6.00 6.00 -0.718 0472
[M (Pss, Pr;), score] (3.00, 8.00)  (5.00, 10.00)

Two - independent - sample ¢ test for comparison of age, BMI,
estradiol and testosterone, and Mann - Whitney U test for
comparison of otherss BMI, body mass index, 14 & & % ; HAMD ,
Hamilton Depression Rating Scale, I % /K 1 1l Al it 3% s HAMA ,
Hamilton Anxiety Rating Scale, 3% /R i 5 [& i %
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Table 2. Spearman rank correlation analysis of sex
hormone levels with  HAMD score and HAMA score in
female PD patients

R3O LR A AR R W PR K 5 HAMD A
HAMA 43 14 fi AH 5% 53 #7

Table 3.  Partial correlation analysis of serum sex
hormone levels with HAMD score and HAMA score in

HAMA , Hamilton Anxiety Rating Scale, 3 % /K 1l £ [& & 3 ; BMI,
body mass index, KEFEEL. The same for figures below

F4 J WA R R E ME MR KE S HAMD
HAMA P43 1) Spearman £k A 5& 43 B

Table 4.  Spearman rank correlation analysis of sex
hormone levels with HAMD score and HAMA score in male
PD patients

HAMD HAMA

Ttem

r, value P value r, value P value
Age -0.136 0.497 -0.225 0.258
BMI 0.167 0.406 0.302 0.126
Estradiol -0.262 0.186 -0.212 0.289
Progesterone 0.099 0.623 -0.004 0.984
Testosterone -0.481 0.011 -0.446 0.020

HAMD HAMA female PD patients

fem r, value P value r, value P value HAMD HAMA

Age -0.215 0.377 -0.661 0.002 ftem r value P value r value P value
BMI 0.047 0.847 0.061 0.804 Age 0.130 0.632 -0.375 0.153

Estradiol -0.503 0.028 -0.668 0.002 BMI -0.231 0.408 -0.591 0.020

Progesterone -0.003 0.991 -0.111 0.652 Estradiol -0.558 0.031 -0.675 0.006

Testosterone -0.018 0.943 0.110 0.655 Progesterone 0.071 0.802 -0.441 0.100

HAMD, Hamilton Depression Rating Scale, I % /K 4 I fif & % ; Testosterone 0.259 0.351 0.674 0.006

RS OU MR A AR TS MR K P 5 HAMD
HAMA JF-43 B9 i A1 5C 53

Table 5.  Partial correlation analysis of serum sex
hormone levels with HAMD score and HAMA score in
male PD patients

HAMD HAMA

Item

r value P value r value P value
Age -0.179 0.403 -0.316 0.133
BMI 0.062 0.778 0.243 0.263
Estradiol -0.239 0.273 -0.265 0.222
Progesterone 0.014 0.950 -0.068 0.758
Testosterone -0.450 0.031 -0.507 0.013
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3 3zt AR A R (1)

PO I3 S0 Z IR rapid plasma reagin( RPR)
P AR IR A rapid eye movement(REM)
PR3 R 2y B B HA A7 Ay e 1

rapid eye movement sleep behavior disorder(RBD)
PrEE B 1% diffusional kurtosis imaging( DKI)
P HOmAURAE  diffusion-weighted imaging(DWT)
P#ok & % diffusion tensor imaging(DTI)
FKRMPEFFT R rheumatoid arthritis(RA)
BEERLER  phosphocreatine(PCr)
T JE 6 LR 3-3% % phosphatidylinositol 3-kinase(PI3K)
A O ML R R

phosphorus proton magnetic resonance spectroscopy

(*'P-MRS)
NI periodic acid silver methenamine( PASM)
F 4% traumatic brain injury(TBI)
PN T K 52 it A T A

cerebral venous sinus thrombosis(CVST)
%S % dementia with Lewy bodies(DLB)
5 /M Lewy body(LB)
PRI A A pulse oxygen saturation(SpO0.)
YIRS chronic kidney disease(CKD)
MEFEIREIR  Treponema pallidum(TP)
7 UG % 1Y e 5 4 3K
Treponema pallidum particle agglutination assay(TPPA)
3 [ 37 B A B I e A v ik 3R
National Institutes of Health Stroke Scale(NIHSS)

JeTE £ bl 5 25 5 A B R

Food and Drug Administration(FDA)
HPE 5L immunofluorescence assay(TFA)
TS ATRFEIBIK 1

vesicular glutamate transporter 1(vGluT1)
P LT I0 G5 52 1

vesicular acetylcholine transporter( VAChT)
ki (15 55 {5 %5 white matter hyperintensity(WMH)
I 754 cerebral blood volume(CBV)

WIN TR

i 8P o 227 5 PR

brain-derived neurotrophic factor(BDNF)

Alberta I < H 1% B9 €T ¥ 43
Alberta Stroke Program Early CT Score( ASPECTS)

W FBI DL T  intronic splicing silencer(1SS)
W-rPBEE RS intima-media thickness(IMT)
FRZEZA  blood urea nitrogen(BUN)
14 7% Parkinson’s disease(PD)
M4 AR PR Parkinson’s disease dementia(PDD)
EHG T4 embryonic stem cells(ESCs)
Je G A M corticobasal ganglionic degeneration(CBD)
T TR IS T AR P SR AE

corticobasal ganglionic degeneration syndrome(CBS)
"C-VEZE R E AW B " C-Pittsburgh compound B(''C-PIB)
FIJUERE mean kurtosis(MK)
PR mean diffusivity(MD)
b B e 5 PR
5-¥ @M% 5-hydroxytryptamine(5-HT)
AT A R

hydrogen proton magnetic resonance spectroscopy('H-MRS)

stroke of other determined etiology(SOD)

I RVERS  decapping scavenger enzyme(DepS)
HHZE N TE AL area under the curve( AUC)

o YISV PSS R
Genome-Wide Association Study(GWAS)

e AR5
ANRREEGEF T human immunodeficiency virus(HIV)
ANEEHAE  human embryonic kidney cell(HEK)

N aTE Wi R

human umbilical cord-derived mesenchymal stem cells
(hUC-MSCs)

N2 gl i 42 ST T M Al i

human motor neural precursors(hMNPs)
FLEERL  chylomicron(CM)
FLER WA lactate dehydrogenase( LDH)

whole exome sequencing( WES)



