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14 A BB F LI FGF22 Fil CXCL16 /K sl &g
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W E. BRY 84T 4e & (Pakinson’s disease, PD ) B # o i % 4F 4 40 B6 & & B F 22 ( fibroblast growth factor
22, FGF22) #= CXC & 4L -F Bk 16 ( CXC chemokine ligand 16, CXCL16 ) A 4&m| sbiA 4o R 55 6995 BR {8, T
& ORL2022 6 B ~2023 6 AHRER T P ErRE 4 PD B A 125 AR A R, AR PD BA R E L RN
A R AR, HF A S AN RE A (n=38) il A (n=87) . # MBEEE %95 AW (ELISA) & &
&4 i FGF22, CXCL16 A& -F. & A Spearman A8 5% % 4~ #7 o 7 FGF22, CXCL16 fih A -F X5t hiz4F 5 T4
( unified Parkinson’s disease rating scale UPDRS ) A 345 #| Rik%=#F45 % & ( Montreal Cognitive assessment, MoCA ) #F
sz iE ek iE, R % B & Logistic W2 45470 PD A& ey A4, RA R4 L4442 (ROC) & 4547
FGF22, CXCL16 #t PD E & Al rfadibiiaiae., SR AL TR RE A0, A 44 b il FGF22 £k
A (184.16 + 14.62ng/ml vs 203.24 + 12.15ng/ml) F HeAk (1=7.048) , CXCL16 £ ik AF R FHHFH (2.59 + 0.46ng/ml v
52.06 + 0.34ng/ml)( /=6.376 ), UPDRS % (41.43 + 5.62 %~ vs 32.46 + 4.28 % ) 2 371 % (r=8.782 ), MoCA #4> (23.91 + 3.14
4 vs 26544231 %) BEHEEAL (=4.640) , ZFER LT FEL (3 P<0.001) . 4% Spaerman 48 K 54 4=,
s 7 FGF22 #:ik K -F 5 UPDRS # 4 £ fi #4855 (r=—0.435, P<0.05) , %5 MoCA 4 2 E48% (r=0.742, P<0.05) ;
i CXCL16 fiiK-F 5 UPDRS #F4 2 £485% (7=0.532, P<005) , 5 MoCA #4 2 fi#8% (+—-0.623, P<0.05) .
% B & Logistic 5 #7 %7, FGF22, MoCA #£45% % PD % FiksBEfies 43 BE (P<0.05) , CXCL16, UPDRS #F
5 W PD B iAo e B E (P<0.05) ; fif FGF22, CXCLI16 B4 PD #H A o F 5 49 AUC £ T 4
A ki b (Z=2919, 2437, P=0.003, 0.015) , #LE H =4k 7 & 5 5 % 93.10% 4= 73.68%. Zit & FGF22,
CXCL16 #-F 5 PD & FiAfEsf B n40 %, M HE 7T S4720i0 0 PD Bb R B A Al G F
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Diagnostic Value of Serum FGF22 and CXCL16 Levels in Patients with
Parkinson’s Disease for Cognitive Impairment

NIU Rongrong, SONG Shixiong, SONG Lei ( Department 1 of Brain Disease,Handan Traditional Chinese Medicine
Hospital,Hebei Handan 056000, China )

Abstract: Objective To explore the diagnostic value of serum levels of fibroblast growth factor 22 (FGF22) and CXC
chemokine ligand 16 (CXCL16) in patients with Parkinson’s disease (PD) in cognitive impairment. Methods A total of 125 PD
patients admitted to Handan Traditional Chinese Medicine Hospital from June 2022 to June 2023 were selected as the research
subjects, and they were separated into a non cognitive impairment group (#=38) and a cognitive impairment group (n=87) based
on whether they had cognitive impairment. Enzyme-linked immunosorbent assay (ELISA) was applied to determine the levels of
serum FGF22 and CXCL16 in each group. Spearman correlation was applied to analyze the correlation among serum FGF22 and
CXCLI16 expression levels, Unified Parkinson’s Disease Rating Scale (UPDRS) and Montreal Cognitive Assessment (MoCA)
scores. Multivariate logistic regression was applied to analyze the factors affecting cognitive impairment in PD patients. Receiver
operating characteristic (ROC) curve was applied to analyze the diagnostic efficacy of FGF22 and CXCL16 for cognitive
impairment in PD patients. Results Compared with the non cognitive impairment group, the expression level of serum FGF22

(184.16 + 14.62ng/ml vs 203.24 + 12.15ng/ml) in cognitive impairment group and the MoCA score(23.91+ 3.14 43 vs
26.54+231 4 ) were decreased (r=7.048, 4.460, all P<0.05), while the expression levels of CXCL16 (2.59 + 0.46ng/ml vs
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2.06 £ 0.34ng/ml)and the UPDRS score(41.43 + 5.62 score vs 32.46 + 4.28 score) were increased (r=6.376,8.782,all P<0.05),and
the differences were statisaically significant. According to Spearman correlation analysis, the expression level of serum FGF22
was negatively correlated with UPDRS score (r=-0.435, P<0.05), but positively correlated with MoCA score (r=0.742, P<0.05).
The expression level of CXCL16 in serum was positively correlated with UPDRS score (7=0.532, P<0.05), but negatively
correlated with MoCA score (+=-0.623, P<0.05). Multivariate logistic analysis showed that FGF22 and MoCA scores were
protective factors for cognitive impairment in PD patients (all P<0.05), while CXCL16 and UPDRS scores were risk factors for
cognitive impairment in PD patients (all P<0.05). The combination of serum FGF22 and CXCL16 in the diagnosis of cognitive
impairment in PD patients had better AUC than their respective alone diagnoses (7=2.919,2.437, P=0.003,0.015), with a
sensitivity and a specificity of 93.10% and 73.68%, respectively. Conclusion The levels of serum FGF22 and CXCLI16 were

closely related to cognitive impairment in PD patients, and the combination of the two could better diagnose whether PD patients

have cognitive impairment.

Keywords: fibroblast growth factor 22; CXC chemokine ligand 16; Parkinson’s disease; cognitive impairment

M4 AR ( Parkinson’s disease, PD ) J&—Ffp
TR RGERTT ISR, AR WAREIR F 2R
DLAMRE ., ik, SEmrrs Y, MEREZE
WA, A REST BT RERT  R MR .
BRRERS . AHMEERY . A F M2 ThBER T & rim B
Hep, INVHIFRAHE b —FhEZ shietk, 75 PD B4
T L, AR R RIS T iR AN
[l i 2= 2 B R B A A DT AR TG R 0 ¥ R
T —se el . REAIZWIE bR AT PD A B A
A9IEAG, Sk PD RIRIGITAT A AL P AT 4 i i
A4 K A F 22 ( fibroblast growth factor 22, FGF22)
Proay & D1 N B Y R0 e R o i
& B T (fibroblast growth factor, FGFs) X Ji%
g — G, RN R . METE R, Was
FEUA R A A S T R PR R €T, eXC
I £k A F B {7 16 ( CXC chemokine ligand 16,
CXCL16) E—FEtET, EBlafkE FREEER
BiZ—, HRIEMM =L, SSPUARAE R it R
AL BN RER AT & R 72 B HEre 1
i FGF22, CXCL16 %f PD H % A HIBE 15 12 Wi 4 {8
BRI IR i A R B, R AR 9E #0717 IS FGE22
fil CXCL16 7F PD B A& I FIEKF, BM# % &
AN HBE RS (2 WiREhE, LA R I R385 PD
RIS, X A TT R T PR A — 2 1 B HcH -
1 #EFAE
1.1 A% HEHL 2022 4F 6 H ~2023 4F 6 HHE
BT P R BE R 1Y) PD R 125 BIFE AR IERT 4,
FEMR G T R A I RERE G B, Ak
HIFERG R & AR (n=38 ) FIA Il A 41 (n=87 ) .
b, IARIBERG A R 4B WS 72.36 £ 4.46 %/,
522 M), Lobke B, fE 456 +1.03 47, TAEM
JECUAR 558k 32 20 ), LIRS 558h h 32 17 1)),
ZHERE (NFERLUF S 6, 0 K 13 61,
Kt ARHELL L 20 )) 5 DNHIBERRS &AL 4L
WS 73.62+4.59 %, B S6 4, bt 314, JE

F£4.63 £ 1.25 4, TAEMERT ( LU 15530 0 32 35 4],
DR 958 £ 52 ), Z#EREE (/ANERLL
T 234, W) e 26 ), K AR B LA E 38441 ).
FIZELR 0T 2AF S | M BMI, S, TAEM:RR
THHEBRE HEERHRSIIFE N (=1.424,
0.472, 0303, 2417, 2.697, ¥ P > 0.05) .

Y AARUE - (D PD 15 G b A4 AR 1Y 12
WidnifE (2016 4ERR ) s @#712 PD & . HEBRAR
e - DBABRRIGER . PD SMEEA1E . &N
i ol HL Al 7 TR s s s QR B B Rt .
AT . B s QB SUSHEERER
WA, B EE; @IRKRTE A S, A
WEoE i o B B A 0 22 D > i R dit v (b 2021-
12608 ) , PD B H FIB M E 2 HIFE B G R
12 MEHKA  FGF22, CXCLI16 [ Gt i f it
%> ( enzyme linked immunosorbent assay, ELISA )
Al E (RIUEEAY TRAMRAH ) , Elx800 £
kR ( 25[E BioTek AW ) -

13 Fik

131 IMBCRAE IR PD BHAWMIZ S A
R R MAE 5 ml, T JC @ 4§ & 30 min,
1 000 r/min B5.0» 20 min, 5321075 -80°CUKAATF .
& M ELISA #: &l i 3% FGF22, CXCL16 7K -,
T AR R S AR U A T

132 UPDRS i 43, MoCA P 43 it #. i % A
1 PD B H A BRI 4 #4565 11/ it & (Unified-
parkinson disease rating scale, UPDRS ) . % %F
JRIN Al & 2 ( Montreal cognitive assessmen,
MoCA ) 145, Htr, UPDRS NG . 110
e, HHEAEN . aahikd . BT I &ZAE PR
WUNES, S35k 199 43, BVSIEE, RaiNTE
™ U MoCA PESE A AT A 45 v 2 e v |
PATIIRE. 1212, EE . WS tee . g R4l
SOtERE W J1, B8 30 5, S0k, &R
INFITRE AR 2 MY
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14 %irFo54 BIELHRH] SPSS 25.0 3458
Mo THETERILUIS S £ 2% (3s) FoR, KA
R TR R n (%) Fom, RH KR,
% H] Spaerman ¥ 43 7 IfiL 7§ FGF22, CXCL16 # ik
Jk 3 15 UPDRS % MoCA 48 2 [i] i #l e #E. 7
M Z K Z Logistic [1] )1 73 452 1 PD 25 I\ B AT
AR, RHZCE TAEMZ (receiver operating
characteristic curve, ROC ) 43 #f FGF22, CXCLI16
% PD B INHIBERT OVIZ W RLRE. P < 0.05 HER
BETERE L

2 F#R

2.1 M % & f ik FGF22, CXCLI6 £ ik 7K F bk
B ML TINRIBERT A R AR, INRIREAT & A= 4l
I FGF22 ik K1 5 F# AL (184.16 + 14.62ng/ml
vs 203.24 + 12.15ng/ml ) , CXCL16 % ik /K F i %
FF i (2.59 + 0.46ng/ml vs 2.06 + 0.34g/ml) , 25 5
HAG 5 (17.048, 6376, ¥ P < 0.001) .
22 #F4LE UPDRS 4. MoCA #4211k Hi
Fe PN RS A & AR 4, AR RS & /E 4] UPDRS
Wy &3 TE O (4143 £5.62 47 vs 32.46 +£4.28

4% ), MoCA ¥ 4 & 3 ¥ Ik (23.91+3.14 73 vs
2654231 4r) , ZREAGIEE XL (1=8.782,
4640, P <005)
23 ik FGF22, CXCL16 4 ik /& -F 5 UPDRS
% MoCA #4948 % £ #3 §f& Spaerman # 5¢ P
S PTAS .  IMTE FGF22 %1k K F- 5 UPDRS 43
S AH e (7=-0.435, P<0.001) , Y MoCA ¥4y
EIEAME ( (1=0.532, P<0.001) . Ifil# CXCL16
ik K OF 5 UPDRS ¥ 43 2 1E # 56 (1=0.742,
P<0.001) , 5 MoCA PF4r 5 fAAHE ( (=-0.623,
P<0.001) .
24 % A% Logistic )3 5 47 % & PD & & ik &
AR E W 1. DL PD BE R A A A
ERAEAE R (1= KA INHIBER, 0= & A A HRE
%), LIl ¥ FGF22, CXCL16, UPDRS T 45 .
MoCA W43 b AR & (¥ s/ ) T2 A
% Logistic [] 0 82 & 43 #7 . &5 2R B /<, FGF22,
MoCA P4 /&5 00 PD /& # ARG R4 [ & (1
P<0.05) , CXCL16, UPDRS P}4} /=811 PD i #
INHIBE R ER 2 (1) P<0.05) .

*1 £ EZE Logistic MANMEM PD RENNEBHES
HE B SE Waldy’ P OR 95%(C1
FGF22 -0.228 0.108 4463 0.035 0.796 0.644~0.984
CXCLI6 1375 0.542 6438 0.011 3.956 1.367~11.445
UPDRS 4% 0.987 0.456 4,688 0.030 2.684 1.098~6.561
MoCA ¥4} -0.159 0.072 4876 0.027 0853 0.741~0.982

2.5 i FGF22, CXCL16 %t PD & 4 A 4n & 53
gt L2, K 1. LLPD BE RS RAE
INFRERG AR AR (1= RAEINVIEET, 0= &
KAINHEERS ), L& FGF22, CXCLI16 4 £
45 F 2l ROC M2k, Il % FGF22, CXCL16

A3 B 2 W7 PD A 3 DA T B A 9 1 28T T

M (AUC) 43 9 2 0.847, 0851, 0.920,

i 7%

FGF22, CXCL16 —# k&2 Wi AUC f i, 1

FIfiE FGF22, CXCL16 % A Hupiz i ( Z=2.919,
2437, P=0.003, 0.015) , S8 b5 18 45 5
93.10%, 73.68%.

2 & FGF22, CXCLI16 X} PD &\ FEFR2 6L
W H AUC HTfE (ng/ml) 95%CI R (%) FERE (%) Youden 153
FGF22 0.847 194.347 0.772-0.905 81.61 78.95 0.606
CXCLI6 0.851 2481 0.776~0.908 6437 9737 0.851
EBA 0.920 0.858~0.961 93.10 7368 0.668
3 g 1 A RIS W4 e UL HHTE T PD A2 Wik

Bifi 5 & [= 2 S L R WPt 7, P B4R 4 PD 11
R LT AT E S R s, IRIE
65 % LI PD BRR N 1.7%, = 4Bk PD BE
L KOE- U PD R R A A RIBETG T i  AE AE AT
farg iy B, RHIE AR = IH R ARAE AR SRE IR,

HEAT AT S —ME5IE, INAETE PD i L0 K i iF
PN IR 4 A i ] ARG B B et . ik,
A L EETARA BRI R TT IR PD BE A RIRAT Y
WO, PUE RS PD AE IR I 167 205,
B e R AR TG i B T
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H &l [ Br L3 6 PD s e R 3 8 3% 0
UPDRS % "W AR50 LB, H LTI ABE G &
KA, NIRRT 4 42 4 UPDRS PE4r B & THE,
MoCA P53 B E WA, HAFROCH 5 §s, FGF22
HRWERAER, HEMEB SfRPRAHEy 25
AOVERT U9, FGF22 Jii S i 24 28 M oL 19 4%
DHET, N ear g il 1 5 2 P EOA R
iy A M R A U AT R, I A P FGE22
OV SMARAE 4 B4k R 1 FIARIhBEA X%,
LSRR BT (8 E AT I RE . AT R,
TN R oA & A 2], I\ H B i 2 AE 2 i i
FGF22 Kk AV EFEL, 8 1 FGF22 #&ikK
5 PD B F AR R &R B A 5E, H FGE22
KPR TR 22 PD BF A RIBEAFA9 74 . BFST
KW, PD [P 2805 B2 FF Ak S AR 8 T v 1) R 28T
FER, FRECREZE RS, KIEMEITH
ALY o - g (BB S ke BP,
FGF22 n] fEi iof #2238 ot = 40 B Pe 5 PD 1 A& kbl
I PERER. 5, ACHiiiE FGF22 27 PD &
FN RS Y AUC 4 0.847, #7111 iE FGE22 1]
RE/Z 12T PD R 2 45 & A A S0 B A Sl B A 4t
1134 FGF22 /K F < 194.347 ng/ml 5, )37 Bz it 4l
SEIT R, Bk PD EE NI ER AT T
Tk,

CXCL16 55 il 55 rp 55 Z2 F i 28 ZR GE P00 i
PIHE B CXCL16 2 5 HLK 48 4 #0600 =2 I,
A5 T ks &= e fE i, K&k 53
kg ek ik Do) T s ) A AN R USROG B gk
B BT, 1T CXCL16 7K - 16 vy 2 fii ok
ML AP I A R AT FRL A & A A T RE B A 1 SR B
Ko EABG T, METINABEERAR &R, A
B f 2 A2 20 1ML 3 CXCL16 kK W # T . dE—
AR IMTE CXCL16 FiAACF17281L S PD i &
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e R RS B R L HEMIEL CXCL16 ] fgil st 2 501
RN A2 g e T | I BE TN BT , T AE PD (1)
KL R P A, Ao CXCL16
2 Wi PD AT %2 42 1) AUC 2 0.851, /K
Mg CXCL16 W] 12 Wr PD (8 # & & A N m s
FHOEETE A AR Y, MK CXCL16 K- >2.481
ng/ml I, W T 85 6 R AT
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3K K F 55 UPDRS #F 43 52 17 AH ¢, 5 MoCA
AFELIERIDE, 1M CXCL16 357K F-5 UPDRS if
I RIEFE, 5 MoCA 42 ML, 4
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