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ABSTRACT Objective: To explore the relationship between serum levels of kallikrein 6 (klk6) and heat shock protein 70 (HSP70)
in patients with Parkinson's disease (PD) and the severity of the condition, as well as mild cognitive impairment in PD (PD-MCI). Methods:
165 patients with PD (PD group) who were admitted to Affiliated Hospital of Xuzhou Medical University from February 2021 to Febru-
ary 2022 were selected, the patients with PD were divided into early stage group (stage 1.0 to 2.5, 59 cases), mid stage group (stage 3.0,
65 cases) and late stage group (stage 4.0 to 5.0, 41 cases) according to the revised Hoehn-Yahr stage, the patients with PD were divided
into PD-MCI group (66 cases) and non PD-MCI group (99 cases) based on the presence or absence of PD-MCI, and another 72 healthy
volunteers who underwent physical examinations in our outpatient department during the same period were selected as control group.
The serum levels of klk6 and HSP70 were detected, the differences of serum levels of klk6 and HSP70 among different groups were com-
pared, and the factors affected the occurrence of PD-MCI in patients with PD was analysed by multivariate Logistic regression. Results:
Serum klk6 level in PD group was higher than that in control group (P<0.05), serum HSP70 level was lower than that in control group
(P<0.05), serum klk6 level in late stage group was higher than that in early and mid stage groups, and serum klk6 level in mid stage group
was higher than that in early stage group (P<0.05), serum HSP70 level in late stage group was lower than that in early and mid stage
groups. The serum HSP70 level in the mid stage group was lower than that in the early stage group (P<0.05). The serum klk6 level in
PD-MCI group was higher than that in non-PD-MCI group (P<0.05), and the serum HSP70 level in PD-MCI group was lower than that in
non-PD-MCI group (P<0.05). Multivariate Logistic regression analysis showed that older age, late modified Hoehn-Yahr grade and high
level of klk6 were risk factors for PD-MCI in PD patients (P<0.05), and high level of HSP70 was protective factor for PD-MCI in PD
patients (P<0.05). Conclusion: The increase of serum klk6 level and the decrease of HSP70 level in PD patients are related to the increase

of modified Hoehn-Yahr grade and PD-MCI. The detection of serum klk6 and HSP70 levels is helpful to evaluate the disease condition of
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PD and the risk of PD-MCI.
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Table 1 Comparison of serum levels of klk6 and HSP70 between PD group and control group (vt s)

Groups n klk6( wg/L) HSP70(ng/mL)
PD group 165 3.02+ 0.69 11.02+ 2.41
Control group 72 1.02+ 0.21 62.35+ 15.09
t 24.087 42.579
P 0.000 0.000

% 2 [ Hoehn-Yahr 434§ PD 235 [f155 kik6 . HSP70 7K F EE & (x5 )
Table 2 Comparison of serum levels of klk6 and HSP70 in patients with PD with different Hoehn- Yahr stage (vt s)

Groups n klk6( wg/L) HSP70(ng/mL)
Early stage group 59 2.63% 0.12 70.11% 5.32
Mid stage group 65 3.12% 0.35° 65.35+ 10.36°
Late stage group 41 3.42+ 0.20°° 53.65+ 4.09°°
F 127.578 59.204
P 0.000 0.000

% 3 PD-MCI @ #13E PD-MCI A 1i17% klk6 HSP70 7K b3 (xt 5 )
Table 3 Comparison of serum levels of kIk6 and HSP70 between PD-MCI group and non PD-MCI group (x* )

Groups n klk6( wg/L) HSP70(ng/mL)
PD-MCI group 66 3.36% 0.18 58.42+ 6.09
Non PD-MCI group 99 2.79+ 0.16 68.24+ 8.43
t 21.318 8.148
P 0.000 0.000
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Table 4 Univariate analysis of PD-MCI in patients with PD

Factors PD-MCI group(n=66) Non PD-MCI group(n=99) t/x? P
Agel(years, xt s) 68.15+ 6.59 62.35+ 5.07 6.376 0.000
Gender[n(%)]
Male 39(59.09) 60(60.61) 0.038 0.846
Female 27(40.91) 39(39.39)

Education years( years, xx s ) 9.32+ 1.36 9.35+ 2.42 0.091 0.927
Smoking history[n( % )] 35(53.03) 51(51.52) 0.036 0.849
Drinking history[n( % )] 30(45.45) 42(42.42) 0.148 0.701

Underlying disease[n( % )]
Hypertension 39(59.09) 55(55.56) 0.202 0.653
Diabetes 40(60.61) 58(58.59) 0.067 0.796
Hyperlipidemia 33(50.00) 42(42.42) 0.917 0.338
PD family history[n( % )] 23(34.85) 36(36.36) 0.040 0.842
PD course( years, 1t s ) 421+ 1.29 2.16x 0.42 14.705 0.000
Levodopa dosage(mg, x% s) 402.35+ 63.97 312.52+ 43.85 10.706 0.000
Revised Hoehn-Yahr stage[n( % )]
Early stage 9(13.64) 50(50.51) 23.614 0.000
Mid stage 36(54.54) 29(29.29)
Late stage 21(31.82) 20(20.20)
SCOPA-AUT scores( score, xt s ) 18.53+ 3.65 11.65+ 2.49 14.399 0.000

% 5 PD &% 4 PD-MCI 9% FEZE Logistic B3 72

Table 5 Multivariate Logistic regression equation for the occurrence of PD-MCI in patients with PD

Factors B SE Wald «* OR(95%CT) P
Constant term 10.532 2.659 15.689 - 0.000
High Age 0.653 0.243 7.221 1.921(1.193~3.093) 0.000
Revised Hoehn-Yahr
1.053 0.423 6.197 2.866(1.251~6.567) 0.000
stage was late stage
High level of klk6 0.653 0.295 4.900 1.921(1.078~3.425) 0.013
High level of HSP70 -0.532 0.267 3.970 0.587(0.348~0.991) 0.021

HSP70 JE AR 7o 8 11 &5 R T RE S AR <P AR 1), 7RGk
ISR R A0 55 A R ORI T A N Rk I e
Z IR D RIS S HSP70 W] B 1k I 8 4 1F R 198 1
AR B AN HIL R, 5 B/R PGB KA X2, PD s
LAY A AR 2 Hsp70 ik 138, Al ad B 1E a-syn 45 1R 3T
B SERORRAE T M 2R A T AR, AHFST & B PD SR i
HSP70 7K I T X BE4H , 3012 1fn 75 Hsp70 KPR T R ZH 0
FLHZH , PD-MCI 41 1f1 3% Hsp70 7K EAKF3E PD-MCIL 41, &K
5P HSP70 J2: PD H#% & PD-MCI ({9 2, 268 Hsp70 5
PD K9 UL BN RERRAR A 5. TRy : PD R 2R &
SR M5 , HSPT0 #4538 S v T v, 3B R Am i
EHRIIGE, TR A 3L, 06 a-syn i TR R 20
FEAN R IR 1k ) Pk BRSO R M AR M ik e, 4

AP ERP, 5340 HSP70 Bl R Ffe ) T B A
VRIS R T IR IR | Fe A A B R R AN A )
REAHOCIX Sk Fih T , a0 ) AU Ak B ORI {7 5 308 B 1) S 3k
TE S AN S 40 07 , ORI T e, K HSP 70 7K
FIRER S PD B NHTRR T B T R G

[F] i 22 A K Logistic [B] 9 43 #7 B /R e . BT
Hoehn-Yahr 4324 i3] 2 PD-MCI py /G K&, £ W] PD A4
WA g, 9 B B, PD-MCT 0 USR5, I AR X 4 7% A e 1
W 4] PD A& 5 N A IA R0 D) RE Y PR AL, R S DL By
PD-MCI 5

£i I ,PD B H IMIE kIk6 HSP70 /K- & 3w, &k F
klk6 HSP70 5 PD %y /™ B AR A 5. Kl fiL i klk6 \HSP70
KA B TPEl PD it L K i 4 PD-MCI R .



- 3748 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.19 OCT.2023

£ % 37 #k( References)

[1] Tysnes OB, Storstein A. Epidemiology of Parkinson's disease [J]. J
Neural Transm (Vienna), 2017, 124(8): 901-905

[2] Aarsland D, Batzu L, Halliday GM, et al. Parkinson disease-associated
cognitive impairment[J]. Nat Rev Dis Primers, 2021, 7(1): 47

[3] Lotankar S, Prabhavalkar KS, Bhatt LK. Biomarkers for Parkinson's
Disease: Recent Advancement[J]. Neurosci Bull, 2017, 33(5): 585-597

[4] 3R, T, FCE, F. M RIERAB L o Rk &SR
s PR R e SRR B -6 A9 IR 1], A P A R F F R
(E35),2018,47(2): 218-221

[5] Kb, A0, AL, 5. e fm & h IR 6.0 KAk
Bk G 5 Rk E AR AA R[] 16 AP 2% 2 &, 2022, 35
(5): 335-338

[6] Lackie RE, Maciejewski A, Ostapchenko VG, et al. The Hsp70/Hsp90
Chaperone Machinery in Neurodegenerative Diseases [J]. Front
Neurosci, 2017, 11(2): 254

[7]1 Aghazadeh N, Beilankouhi EAV, Fakhri F, et al. Involvement of heat
shock proteins and parkin/a-synuclein axis in Parkinson's disease[J].
Mol Biol Rep, 2022, 49(11): 11061-11070

(8] PHEFA, PRAEFAREM, PREFLALMEFSL F. M
e HmE R T id (2019 5 )] F 4 oA BT 4 &, 2020, 19
(1):5-17

[9] Hoehn MM, Yahr MD. Parkinsonism: onset, progression and mortality
[J]. Neurology, 1967, 17(5): 427-442

[10] Litvan I, Goldman JG, Troster Al, et al. Diagnostic criteria for mild
cognitive impairment in Parkinson's disease: movement disorder
society task force guidelines[J]. Mov Disord, 2012, 27 (3): 349-356

[11] Evatt ML, Chaudhuri KR, Chou KL, et al. Dysautonomia rating
scales in Parkinson's disease: sialorrhea, dysphagia, and
constipation--critique and recommendations by movement disorders
task force on rating scales for Parkinson's disease [J]. Mov Disord,
2009, 24(5): 635-646

[12] Elsworth JD. Parkinson's disease treatment: past, present, and future
[J]. J Neural Transm (Vienna), 2020, 127(5): 785-791

[13] Orgeta V, McDonald KR, Poliakoff E, et al. Cognitive training
interventions for dementia and mild cognitive impairment in
Parkinson's disease [J]. Cochrane Database Syst Rev, 2020, 2 (2):
CDO011961

[14] A&, 4, Rk, . ME KRNy IEF 04X B F &G
A ESAT] IR A B F 3, 2015, 15(32): 6360-6365

[15] Jellinger KA. Mild cognitive impairment in Parkinson disease:

heterogenous mechanisms [J]. J Neural Transm (Vienna), 2013, 120

(1): 157-167

[16] Martinez-Morillo E, Diamandis A, Romaschin AD, et al. Kallikrein 6
as a
subarachnoid hemorrhage[J]. PLoS One, 2012, 7(9): e45676

[17] Viel TA, Buck HS. Kallikrein-kinin system mediated inflammation in
Alzheimer's disease in vivo[J]. Curr Alzheimer Res, 2011, 8(1): 59-66

[18] Patra K, Soosaipillai A, Sando SB, et al. Assessment of kallikrein 6 as

serum prognostic marker in patients with aneurysmal

a cross-sectional and longitudinal biomarker for Alzheimer's disease
[J]. Alzheimers Res Ther, 2018, 10(1): 9

[19] kA, A7, A 3E, 5. M aFom B4 o iSRRG o R fik
BEG SRR S EARE AL W] 6 RAY 2R 2 &, 2022, 35
(5): 335-338

[20] Mehra S, Sahay S, Maji SK. a-Synuclein misfolding and aggregation:
Implications in Parkinson's disease pathogenesis[J]. Biochim Biophys
Acta Proteins Proteom, 2019, 1867(10): 890-908

[21] AXA, 8471, 5 —MW, % . s 7% pro-BDNF, a-syn RANTES 7k
FAERE H-Y 5 ha2 & B4 P 6 TR S ks o) 4L 12 57 6
X A[]. AR AW EFiH K, 2022,22(10): 1964-1968

[22] Kiely AP, Miners JS, Courtney R, et al. Exploring the putative role of
kallikrein-6, calpain-1 and cathepsin-D in the proteolytic degradation
of a-synuclein in multiple system atrophy [J]. Neuropathol Appl
Neurobiol, 2019, 45(4): 347-360

[23] Aridon P, Geraci F, Turturici G, et al. Protective role of heat shock
proteins in Parkinson's disease [J]. Neurodegener Dis, 2011, 8 (4):
155-168

[24] Lu RC, Tan MS, Wang H, et al. Heat shock protein 70 in Alzheimer's
disease[J]. Biomed Res Int, 2014, 3(2014): 435203

[25] Chaari A, Hoarau-Véchot J, Ladjimi M. Applying chaperones to
protein-misfolding  disorders: molecular chaperones against
a-synuclein in Parkinson's disease [J]. Int J Biol Macromol, 2013, 35
(60): 196-205

[26] Moloney TC, Hyland R, O'Toole D, et al. Heat shock protein 70
reduces a-synuclein-induced predegenerative neuronal dystrophy in
the a-synuclein viral gene transfer rat model of Parkinson's disease[J].
CNS Neurosci Ther, 2014, 20(1): 50-58

[27] Mahmoudi J, Hosseini L, Sadigh-Eteghad S, et al. Sericin Alleviates
Thermal Stress Induced Anxiety-Like Behavior and Cognitive
Impairment Through Regulation of Oxidative Stress, Apoptosis, and
Heat-Shock Protein-70 in the Hippocampus [J]. Neurochem Res,
2021, 46(9): 2307-2316

[28] Son SJ, Lee KS, Chung JH, et al. Increased plasma levels of heat
shock protein 70 associated with subsequent clinical conversion to
mild cognitive impairment in cognitively healthy elderly [J]. PLoS
One, 2015, 10(3): €0119180



