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[Abstract] Objective To investigate the correlation of olfactory function and cognitive function and
motor symptoms in patients with primary Parkinson’s disease (PD). Methods Total 152 patients with PD
diagnosed and treated were recruited from August 2018 to October 2019 in The First Affiliated Hospital of
Anhui Medical University. The Chinese Smell Indentification Test (CSIT) was used to evaluate the olfactory
recognition function. According to the test results, patients were divided into the normal olfactory group (n=
62) and the olfactory disorder group (n = 90). The Unified Parkinson’s Disease Assessment Scale [l
(UPDRS Ill) was used to evaluate the motor function, the Montreal Cognitive Assessment Scale (MoCA)
Beijing edition was used to evaluate the degree of cognitive function, the Hamilton Depression Rating Scale
(HAMD) and Hamilton Anxiety Rating Scale (HAMA) were used to assess the patients’ depression and

anxiety levels. Patients’ visual spatial working memory function were tested by the n-back test. Pearson

doi: 10.3969/j.issn.1672-6731.2021.10.010

B H - E G R TR E (9 H 465 :2018YCF1314200)

VR B 230022 A0, %8BS B R A7 55 — B = e 4o 2 D RF (R 2% TR 0 Tl X000, P 4 A, S W1 06, T BIL, 9 I
W) ;211100 YLIR4E mE s VLT BE Be 2 N R (B 1)

HHIRAE R S W, Email : hpppanda9@126.com



. 888 - o B AR A 2 B 44 A 202148 10 55 21845 10 )

Chin J Contemp Neurol Neurosurg, October 2021, Vol. 21, No. 10

correlation analysis and Spearman rank correlation analysis were used to investigate the correlation between
olfactory function with cognitive function and motor symptoms in patients with PD. Results CSIT -self
score (£ =-2.081, P=0.037) and CSIT-OI score (t=13.966, P =0.000) were lower in patients with anosmia
than in those with normal smell. Overall MoCA score (¢ = 3.008, P = 0.003), as well as the scores of
visuospatial executive function (Z=-2.277, P=0.023), naming (£ =-2.397, P=0.017), attention (£ =-3.203,
P =0.001), language (Z =-2.229, P =0.026), delayed memory (Z =-2.426, P = 0.015) were all decreased.
The accuracy of 1-back test (t=2.341, P =0.027) and 2-back test (t=2.406, P =0.024) decreased, and the
response time of O-back test (¢ =-2.309, P =0.029) and 2-back test (t = - 2.314, P = 0.029) increased.
Correlation analysis showed that olfactory function score was positively correlated with total MoCA score (r,=
0.298, P = 0.000). Conclusions

function, PD patients with olfactory disorder have poor visual spatial working memory function. Therefore

The olfactory function of PD patients is closely related to cognitive

such patients should be paid more attention to cognitive function and visual spatial working memory

function.
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Table 1.

olfactory group and olfactory disorder group
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Table 2. Comparison of cognitive function between
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cognitive function and motor symptoms

MR RS rofir (6 PE
Hoehn-Yahr 431§ -0.082% 0.315
UPDRSII -0.034 0.676
MoCA 0.298 0.000
HAMD -0.066 0.417
HAMA -0.041 0.616

*Pearson correlation analysis, Pearson & % Hr . UPDRS I ,
Unified Parkinson’s Disease Rating Scale Il 88— 4 R PEMY =
55 = #4> ; MoCA , Montreal Cognitive Assessment, 5¢ £ Fl| /K 1A
FNPEM 2 ; HAMD , Hamilton Depression Rating Scale , I 95 SR i
FAR 4 ¢ ; HAMA , Hamilton Anxiety Rating Scale, I % /K il £ [&

fisk 1 DA Ry BE B A AT BE [R] I A7 7E o B2 BE NI
(MCD) FE1E A BE L2 i e B, A <6 25 8 2 W o 2
fiE -5 A ) 8 2 18] B AR S P A B T 7 38 2 B A &
I+ A A 2 RE R

N-back #1202 S i A0 2 18] AR L1268 F7 9 28 i
I, S R B DIAR S . s [ ARSI
RESIVE NN D BE A —FT 70, S M 4 AR L R0 3%
TR Z RE , TE A 3RS R s 8] AT LA SRS ) b S ik
ICAL T RS [ SR AT AE . P A ISR i n-back I
UPA A 6 AR R L 2S 8] TARICIZRE S o A 1)
TAEICALRE ST 2 AL M B Joe-TOUH I 90 B Joi - i 4

iz S 67 SN T, FEARAT 45 MERE 25 4F T (0-back i),
TARICAZ R GE AT B, AT AR S 10 X %% I8 43 i
BRSO TAR IR R G I A1 i 3 52 0 78 h =
A 5 3E B2 R (1-back H1 2-back M) , TAEICIZ 1 i
A O DX U 43 T B Ol B R M, 2 TR 2 %
JIA e 58 AT 55, 7T e BOE 0 258 T B 1 S o 1] 4B
Koo ARBFSE K B, 5 WL IE H 40 HA LG, ML BE B A 40 AR
H 1-back il 2-back 3 IE B SR K, 0-back Fll 2-back
T2 1 52 107 ) A 48 7S 1 4 A2 9 WL o i A A R
23 (0] AR AL RE S 55 ok 7 5, 5 B AR oe 45 R A
—F

AW 5T I8 b WG T H 4L 5 BT A A R
UPDRSP I 43 F11 Hoehn-Yahr 23 ] () 22 %, % L 4t
253 X, 5 Fullard 25 "R Yoo %5 PV 5 98 A —
o {H Cavaco % AR T Wow , WA 42 2RI L8 5
5 7 AR FE R v R R IE A O (P =0.018) .
12 By [ A SRy 00 4 AR 1Y) R 3 B, el v i R
Ji 22 UL i 1 22 D68 PE SR BE L BOIR A4 2 1 g ik /D
gl H 5 M A R A OGP R i — O
Masala 2¢ A, WELBE B 65 55 0 A1 22 6] G AH 56 o,
5 AR 5T 45 A0 —

AW W0 A7 76 LT R B < (1) fUAR 48 ML 3 10
1 ) B8 Pk L E T BE IS 2R BT 506 i — A R AR
) RS I R (AT 45 2F AT WLRE ) RE DA L (2) R AT
EMRI A5 52 5 2 K6 A 3R 158 0 4 7% 93 L e A 1) i 22
B o (3) % Bl U7 DL it — 25 B0 WL 2 fig 5 95 5 i
JE NIRRT REZ I C R

25 TR A 4 AR AR E LSE T BE S A A T e
WY 56, 17 70 LS A5 B A 4 AR R LS A T
fEICAZ BE S0 % 22, S FRATTAE I R S B v, X F A7
E WELBE RS 1 0 4 AR R I BN G i A T T
e WL as 8] TAEICICRE J1 o R R TRATTHKs 4k S Bt 7
HE— 25 BRI W58 Ty BE 5 T\ A Ty R 3 R 2 ]
X R
Rz K

5 % X

[1] Doty RL, Deems DA, Stellar S. Olfactory dysfunction in
parkinsonism: a general deficit unrelated to neurologic signs,
disease stage, or disease duration[J]. Neurology, 1988, 38:1237-
1244.

[2] Boesveldt S, Verbaan D, Knol DL, Visser M, van Rooden SM,
van Hilten JJ, Berendse HW. A comparative study of odor
identification and odor discrimination deficits in Parkinson’s
disease[ J]. Mov Disord, 2008, 23:1984-1990.

[3] Haehner A, Boesveldt S, Berendse HW, Mackay - Sim A,



[5]

[6]

[7]

[8]

[9]

[12]

892

o FE AR 2 B 2 7 2021 4F 10 55 21 455 100

Chin J Contemp Neurol Neurosurg, October 2021, Vol. 21, No. 10

Fleischmann J, Silburn PA, Johnston AN, Mellick GD, Herting
B, Reichmann H, Hummel T. Prevalence of smell loss in
Parkinson’s disease: a multicenter study[]]. Parkinsonism Relat
Disord, 2009, 15:490-494.

Doty RL. Olfactory dysfunction in Parkinson disease [J]. Nat
Rev Neurol, 2012, 8:329-339.

Ponsen MM, Stoffers D, Booij J, van Eck - Smit BL, Wolters
ECh, Berendse HW. Idiopathic hyposmia as a preclinical sign
of Parkinson’s disease[ J]. Ann Neurol, 2004, 56:173-181.

Ross GW, Petrovitch H, Abbott RD, Tanner CM, Popper J,
Masaki K, White
dysfunction with risk for future Parkinson’s disease [J].
Neurol, 2008, 63:167-173.

Martinez - Martin P, Schapira AH, Stocchi F, Sethi K, Odin P,
MacPhee G, Brown RG, Naidu Y, Clayton L, Abe K, Tsuboi Y,
MacMahon D, Barone P, Rabey M, Bonuccelli U, Forbes A,
Breen K, Tluk S, Olanow CW, Thomas S, Rye D, Hand A,
Williams AJ, Ondo W, Chaudhuri KR. Prevalence of nonmotor

symptoms in Parkinson’s disease in an international setting;

LR. Association of olfactory

Ann

Launer L,

study using nonmotor symptoms questionnaire in 545 patients
[J]. Mov Disord, 2007, 22:1623-1629.

Barone P, Antonini A, Colosimo C, Marconi R, Morgante L,
Avarello TP, Bottacchi E, Cannas A, Ceravolo G, Ceravolo R,
Cicarelli G, Gaglio RM, Giglia RM, Iemolo F, Manfredi M,
Meco G, Nicoletti A, Pederzoli M, Petrone A, Pisani A, Pontieri
FE, Quatrale R, Ramat S, Scala R, Volpe G, Zappulla S,
Bentivoglio AR, Stocchi F, Trianni G, Dotto PD; PRIAMO study
group. The PRIAMO
nonmotor symptoms and their impact on quality of life in
Parkinson’s disease[J]. Mov Disord, 2009, 24:1641-1649.
Postuma RB, Berg D, Stern M, Poewe W, Olanow CW, Oertel
W, Obeso J, Marek K, Litvan I, Lang AE, Halliday G, Goetz
CG, Gasser T, Dubois B, Chan P, Bloem BR, Adler CH,
Deuschl G. MDS clinical diagnostic criteria for Parkinson’s
disease[ J]. Mov Disord, 2015, 30:1591-1601.

Braak H, Del Tredici K, Riib U, de Vos RA, Jansen Steur EN,
Braak E. Staging of brain pathology sporadic
Parkinson’s disease[ J]. Neurobiol Aging, 2003, 24:197-211.
Fullard ME, Tran B, Xie SX, Toledo JB, Scordia C, Linder C, Purri
R, Weintraub D, Duda JE, Chahine LM, Morley JF. Olfactory
impairment predicts cognitive decline in early Parkinson’s disease
[J]. Parkinsonism Relat Disord, 2016, 25:45-51.

Baba T, Kikuchi A, Hirayama K, Nishio Y, Hosokai Y, Kanno
S, Hasegawa T, Sugeno N, Konno M, Suzuki K, Takahashi S,
Fukuda H, Aoki M, Ttoyama Y, Mori E, Takeda A. Severe

olfactory dysfunction is a prodromal symptom of dementia

study: a multicenter assessment of

related to

associated with Parkinson’s disease: a 3 year longitudinal study
[J]. Brain, 2012, 135(Pt 1):161-169.

Park JW, Kwon DY, Choi JH, Park MH, Yoon HK. Olfactory
dysfunctions in drug - naive Parkinson’s disease with mild
cognitive impairment[]] Parkinsonism Relat Disord, 2018, 46:
69-73.

Camargo CHF, Jobbins VA, Serpa RA, Berbetz FA, Sabatini JS,
Teive HAG. Association between olfactory loss and cognitive
deficits in Parkinson’s disease [J]. Clin Neurol Neurosurg,
2018, 173:120-123.

Berendse HW, Roos DS, Raijmakers P, Doty RL. Motor and non-
motor correlates of olfactory dysfunction in Parkinson’s disease[J].
J Neurol Sci, 2011, 310:21-24.

Li J, Jin M, Wang L, Qin B, Wang K. MDS clinical diagnostic
criteria for Parkinson’s disease in China [J]. J Neurol, 2017,
264:476-481.

[17]

[18]

Feng G, Zhuang Y, Yao F, Ye Y, Wan Q, Zhou W.
Development of the Chinese Smell Identification Test[J]. Chem
Senses, 2019, 44:189-195.

Hummel T, Sekinger B, Wolf SR, Pauli E, Kobal G. 'Sniffin’
sticks’: olfactory performance assessed by the combined testing
of odor identification, odor discrimination and olfactory threshold
[J]. Chem Senses, 1997, 22:39-52.

Brimerson A, Johansson L, Ek L, Nordin S, Bende M.
Prevalence of olfactory dysfunction: the skovde population-based
study[J]. Laryngoscope, 2004, 114:733-737.

Noel J, Habib AR, Thamboo A, Patel ZM. Variables associated
with olfactory disorders in adults: a U.S. population - based
analysis[J]. World J Otorhinolaryngol Head Neck Surg, 2017, 3:
9-16.

Doty RL. The olfactory vector hypothesis of neurodegenerative
disease: is it viable[ J]? Ann Neurol, 2008, 63:7-15.

Braak H, Ghebremedhin E, Riib U, Bratzke H, Del Tredici K.
Stages in the development of Parkinson's disease - related
pathology[J]. Cell Tissue Res, 2004, 318:121-134.

Benarroch EE. Olfactory system: functional organization and
involvement in neurodegenerative disease[J]. Neurology, 2010,
75:1104-1109.

Bohnen NI, Miiller ML, Kotagal V, Koeppe RA, Kilbourn MA,
Albin RL, Frey KA. Olfactory dysfunction, central cholinergic
integrity and cognitive impairment in Parkinson’s disease [J].
Brain, 2010, 133(Pt 6):1747-1754.

Doty RL, Golbe LI, McKeown DA, Stern MB, Lehrach CM,
Crawford D. Olfactory testing differentiates between progressive
supranuclear palsy and idiopathic Parkinson’s disease [J].
Neurology, 1993, 43:962-965.

Petzold GC, Hagiwara A, Murthy VN. Serotonergic modulation
of odor input to the mammalian olfactory bulb[J]. Nat Neurosci,
2009, 12:784-791.

Savic I. Imaging of brain activation by odorants in humans[J].
Curr Opin Neurobiol, 2002, 12:455-461.

Lee JE, Cho KH, Ham JH, Song SK, Sohn YH, Lee PH.
Olfactory performance acts as a cognilive reserve in non -
demented patients with Parkinson’s disease [J]. Parkinsonism
Relat Disord, 2014, 20:186-191.

SJ, Dove A, Robbins TW, Barker RA, Owen AM.

Cognitive

Lewis

impairments in early Parkinson’s disease are
accompanied by reductions in activity in frontostriatal neural
circuitry[.”. J Neurosci, 2003, 23:6351-6356.

Gjerde KV, Miiller B, Skeie GO, Assmus J, Alves G, Tysnes
OB. Hyposmia in a simple smell test is associated with
accelerated cognitive decline in early Parkinson’s disease [J].
Acta Neurol Scand, 2018, 138:508-514.

Yoo HS, Chung SJ, Lee YH, Ye BS, Sohn YH, Lee PH.
Association between olfactory deficit and motor and cognitive
function in Parkinson’s disease[J]. J Mov Disord, 2020, 13:133-
141.

Cavaco S, Gongalves A, Mendes A, Vila-Cha N, Moreira I,
Fernandes J, Damasio J, Teixeira - Pinto A, Bastos Lima A.
Abnormal olfaction in Parkinson’s disease is related to faster
disease progression[ J]. Behav Neurol, 2015:1D976589.

Masala C, Solla P, Liscia A, Defazio G, Saba L, Cannas A,
Cavazzana A, Hummel T, Haehner A. Correlation among
olfactory function, motors’ symptoms, cognitive impairment,
apathy, and fatigue in patients with Parkinson’s disease [J]. ]
Neurol, 2018, 265:1764-1771.

(e H 18 :2021-08-04)

(R =)



