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A28 i B RVE B S s CCL2, CX3CL1 Fit CXCL10 ff
AV 38 ROk 4 e & 24 o ol 4 4L
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W E. BM KT hiF CCAMLE F A2 (CC chemokine ligand 2, CCL2) . CX3C A L B F &2 4k 1 (CX3C
chemokine ligand 1, CX3CL1) % CXC A& 4L B F B2 4k 10 ( CXC chemokine ligand 10, CXCL10) /& 4 2 J5 F Jj HAn
s ( postmenopausal osteoporosis, PMOP ) # # v a4 % ik & 3 Bx & F 47 R e #F 4% T A (fracture risk assessment tool,
FRAX ) MBI L A ME, F7ik  #®IL2022 4 1 A ~ 2023 4 6 A # & 030 7o E RIS 8 PMOP & 120 41, 4%
FEHR AT NS ABTIE (n=52) Fe KRB (n=68 ) , 13 FRAX 5t 5 A B IR (n=73) fe i 7
PRI 20 (n=47 ) . R & f i CCL2, CX3CL1 & CXCL10 K-F, % HZ Logistic B3 547 % PMOP &4 £ A F
ey e W &, % ROC ¥ £ 247 CCL2,CX3CL1 & CXCL10 B%4-FRAX 3 4-FM PMOP £ A& Fhred A R Hara
f2 7 CCL2 (134.98+3224 pg/ml) , CX3CL1 (186.25 + 41.60 pg/ml) % CXCL10 (223.47 + 56.43 pg/ml) 7K-F 34 9
BEHTAFIM (8226+17.30 pg/ml, 10523 £23.78 pg/ml, 151.47 + 43.14 pg/ml) , ZFEA %t FEL (=11.503,
13.452, 7.923, 34 P<0.001) , & 4 & K & 20 & % CCL2 (119.70 + 37.56 pg/ml) , CX3CL1 (161.43 + 53.79 pg/
ml) & CXCL10 (204.06 + 61.41pg/ml) K -F ¥ ¥ £ FH T A& M4 28 (8243 + 17.23 pg/ml, 107.55 + 24.75 pg/ml,
149.45 + 42.50pg/ml) , £2FBAH % FEL (6377, 6.436, 5327, 3 P<0.001) . % B % Logistic &2 54 27,
£ % CCL2, CX3CLI1 & CXCLI10 K-FF %2 % PMOP &4 X £ B89 £ B %, ROC 4k 24, CCL2, CX3CL1
% CXCL10 B4 FRAX #F 47 PMOP % % 3744 AUC (95%CI) %X [0.951 (0.892 ~ 0.993) ], HMBE Ik 7 E
234 98.2%, 85.6%. #Eif &k CCL2, CX3CL1 A& CXCLI10 K-F7+ 52 %% PMOP &% X A Fireh ale B &, B
& FRAX 3457 37 B 845 09 T 18

KRR A H BUAAME ; BT CC b FRUA 2; CX3C Btk FRLA 1; CXC Bk Rk 10
FE4ZES: R591.1; R392.11 XEkFRER: A XEHS: 1671-7414 (2024 ) 04-165-05
do0i:10.3969/j.issn.1671-7414.2024.04.030

Expression Levels of Serum CCL2, CX3CL1 and CXCL10 in Postmenopausal
Osteoporosis Patients and Their Predictive Value for Fracture Occurrence
ZHANG Henglin, WU Kedi, WANG Shengwei, LIU Jingxin

( Department of Orthopedics,Hainan West Central Hospital, Hainan Danzhou 571799, China )

Abstract: Objective To investigate the expression of serum CC chemokine ligand 2 (CCL2), CX3C chemokine ligand 1
(CX3CL1) and CXC chemokine ligand 10 (CXCL10) in postmenopausal osteoporosis (PMOP) patients and the value of
combination with fracture risk assessment tool (FRAX) in predicting fracture occurrence. Methods A total of 120 patients with
PMOP admitted to Hainan West Central Hospital from January 2022 to June 2023 were selected, and they were divided into
fracture group (n=52) and non-fracture group (n=68). According to the FRAX score examination, they were divided into a high-
risk fracture group (n=73) and a low-risk fracture group (n=47). The levels of serum CCL2, CX3CL1 and CXCL10 in each group
were compared. Multivariate Logistic regression was used to analyze the fracture risk factors in PMOP patients. ROC curve was
drawn to analyze the value of CCL2, CX3CL1 and CXCL10 combined with FRAX score in predicting fracture of PMOP. Results
The levels of serum CCL2 (134.98 +32.24 pg/ml), CX3CL1 (186.25 + 41.60 pg/ml) and CXCL10 (223.47 + 56.43 pg/ml) in
the fracture group were higher than those in the non-fracture group (82.26 + 17.30 pg/ml, 105.23 +23.78 pg/ml, 151.47 + 43.14
pg/ml), and the differences were statistically significant (=11.503, 13.452, 7.923, all P<0.001). The levels of serum CCL2 (119.70
+ 37.56 pg/ml), CX3CL1 (161.43 + 53.79 pg/ml) and CXCL10 (204.06 + 61.41pg/ml) in the high-risk group for fractures
were higher than those in the low-risk group (82.43 + 17.23 pg/ml, 107.55 = 24.75 pg/ml, 149.45 + 42.50pg/ml), and the
differences were statistically significant (=6.377, 6.436, 5.327, all P<0.001). Multivariate Logistic regression analysis showed
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that elevated levels of serum CCL2, CX3CL1 and CXCL10 were risk factors for fractures in PMOP patients. The ROC curve
showed that the combination of CCL2, CX3CL1 and CXCL10 combined with FRAX scores predicted the highest AUC (95%CI)
for PMOP fractures [0.951(0.892 ~ 0.993)], with sensitivity and specificity of 98.2% and 85.6%, respectively. Conclusion The
increased levels of serum CCL2, CX3CL1 and CXCLI10 are risk factors for fracture in PMOP patients, and the combination with

FRAX score has a good predictive value for fracture.

Keywords: postmenopausal osteoporosis; fracture; CC chemokine ligand 2; CX3C chemokine ligand 1; CXC chemokine
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Y62 Je B TRFAME ( postmenopausal osteoporosis,
PMOP ) J&— R k8 WA A B, DL i
R BV AR Ry E R, T RO
B AR B B T, O R R e £ M R
AT R Rl SR O A KU, ISR ER
AR THO %, A B b g3 kA e & A S
i, B3 XU PEAL T H. (fracture risk assessment
tool, FRAX ) & —Ff 70 -8 i KU 1) FH O ik,
AT A AR BT A A R RS, EHE LA s i A g
AR, APTE—E R R BRYE B S AR gt &
B, CC#afb T /& 2 (CC chemokine ligand 2,
CCL2) . CX3C #fbHFHifA& 1 (CX3C chemokine
ligand 1, CX3CL1) il CXC #{kH FHdik 10 (CXC
chemokine ligand 10, CXCL10) £ & 40 it H 7 %
BRI Z—, S5 . . FT. e
A LB e s S A, LA R B O
B AR P, A A R e R A A
Y A A= K AF PMOP R FE/E ] B0 8kim, & T
CCL2, CX3CL1 F1 CXCL10 %f PMOP F¥) 5 Hi Kz
H5EYTH R BT ARERE . AWFI0E ST g
CCL2, CX3CLI1 #11 CXCL10 7K F 5 PMOP i # &
ABTIC R RILHUNAE, LA PMOP Biia e
%,
1 MBl5H%
1.1 AR % HEEL20224E 1 H ~ 2023 4F 6 H
TR PE RO EBRISIG ) PMOP #3120 i, 4E#4
60 ~ 85 (6837+542) %, 4 Atrif: O PMOP
HIL W 225 Rk s AN E 1297 HR RS (2022 )WL)
) 5 % & (bone mineral density, BMD) T {H <
-2.5 4 PMOP; Q#a2idtr, FAARRASGE . HEBR
bt OIFRNTIWRGENR . RGN . %
P g K™ B0 B LA R s @ =N H IR
WA 2 O BB 5 . B
TR HES5IEMERE. PMOP H¥ri2Wits
WS % (B REATEBITISI TR (2022 4510 ) )7,
ZImIRFRI, HGFRA LW . R RS R E
SREYTH (n=52) FAREI (n=68) .
1.2 MEARXA HHEERNN (GEAH, 3%
) . 680 B4 [ Bl i 5 43 T4 ( 3£ [E BIO-RAD
dl) , AU680 RIA AL HTAN ( DIFE& EREE) |

CXCL1, CXCL8 I CXCLI2 IXF| & (R & DA ) .
1.3 Fi&

1.3.1 Y% PMOP fEE I %0k FRAX ¥4, H
R, AT . LTI M i 3R D 4
KA FE R

1.3.2 BMD il ff 8% BRI, ik
SRRE X R ISCR I, E EAE (L1 ~ 14) |

JBE B 3 % 48 ) BMD (g/em®) , BUX{H A BMD
MHEfE, 225 RECH 1.0%.

1.3.3 FRAX o3k 38 i % fifi https:/frax.shef.
ac.uk/frax/ PG UE A FRAX 84, ik EAEEL, 5%
A PMOP &4 1Y ARG R R Z B #iss i, 1HA
T AN I e VA = VTSR VN = R o e S D K
ERE T R AR = 3% s E B RS AAE AT &R
R = 20% TER RS %, 43 R4 s AU 2
(n=73) FIBHIIRAERA (n=47) .

1.3.4 CCL2, CX3CLI Fl CXCL10 #{: 7£ PMOP
KA YT R AR 25 I R K AL 3 ml, 3 500 r/min &5
O 10 min BTG, SR FH IR fe J28 W R 2 Az ) 1 v
CCL2, CX3CL1 } CXCL10 Fik/KF, B4k
PR AR R LA R T

1.4 %t o4 KA SPSS 23.0 # {4 vk 17 5
ST FFEIER A MR ORI LIS + bRl
(Xxs) Frn, PRI BRI FEA K5

M HHZ K2 Logistic [FIHAM 521 PMOP 5835 % A=
HIrHEZE, 24 ROC #hZs3+#T CCL2, CX3CL1
1 CXCL10 B4 FRAX P43 T PMOP & A= 5 ¥t
FIME. P < 0.05 AZEFEAGI¥E .

2 R

2.1 PMOP ‘& 4 A= A B 37 28 s R 504 & 45 47 1t
BN L BRI FRAX PEor TR BT
H, HrdH4EEZ D A BMD IR TAREITH, %5
HAAg22E L (¥ P<0.05) .

2.2 PMOP ‘B Hréafe KB Hr4if i CCL2, CX3CL1
F2 CXCL10 AR-Fres  FHrdlifiE CCL2 (134.98 +
32.24 pg/ml) , CX3CL1 (186.25 + 41.60 pg/ml) il
CXCLI10 (22347 + 56.43 pg/ml) /K01 & & T
K B Y 4 (8226 + 17.30 pg/ml, 105.23 +23.78 pg/
ml, 15147 + 43.14 pg/ml) , ZREFGFIT¥E X
(=11.503, 13.452, 7.923, 3] P<0.001) .



BACK I R 28 B398 B4l 2024 4E7 A

J Mod Lab Med, Vol. 39, No. 4, Jul. 2024 167

x1 PMOP BirBN KRBT AIGKE R R
FEPREEER (x+5)
PMOP AEH4H  PMOP B4

7 H (n=68) (n=52) : F
(%) 6673508  7052£523 3991 <0.001
YA (4F) 1582561 1615517 0330 0.742
HAIMHEL (10°7L) 6742143 6.62+133 0449 0655
/ML (107L) 24126 £4591  236.96+50.82  0.486  0.628
MAEN (gL) 128262799 12765847 0404 0.687
TR mm/h)  17.15+484  18.12+519  1.051 0.295
BEZED (ngml) 2551632 16.62+460 8559 <0.001
BMD ( gfem’) 0.70£004 055003 21.224 <0.001
FRAX 774> (%) 3602072 612:122 14060 <0.001

23 B SR A K R A4 f i CCL2, CX3CLI
Fo CXCL10 K -F sbd B 37 = KUBS: 41 178 CCL2
(119.70 + 37.56 pg/ml) , CX3CL1 (161.43 =
53.79 pg/ml ) FI CXCL10 (204.06 + 61.41pg/ml) 7K
S H4 B I i TR AU 41 (82.43 + 17.23 pg/ml,
107.55 + 24.75 pg/ml, 149.45 + 42.50pg/ml) ,
SHEHAGH¥%E X (=6377, 6436, 5327, 1
P<0.001) .
2.4 % B % Logistic ®1 )3 % #7 % " PMOP % & &
AR ERRE WFEK2, LIPMOP B HER
RAEFPHEAR, ¥EmEE N[ EEHTTZ

[ % Logistic 343 #7 B ~, ik, 4E4- 2% D B
Z . BMD k. FRAX #¥ 43 . CCL2, CX3CL1 Fi
CXCL10 /K-FTHi BIE 20 PMOP 5 K A i
fakEE (# P<0.001) .
*2 %A= Logistic BIJF4#820m PMOP E&
ZEBITHRBRER
ES B SE Wald OR (95%CI) P
05170237
HHEZED 0640 0251
BMD 0863 0375

4326 1.683 (1170 ~ 2.973) 0.042

5182 1.875 (1406 ~ 3.751) 0013

4673 2317 (1.685 ~ 5812) 0.025

FRAX ¥4 1125 0.306 )
)

CCL2 0974 0.295

11.428 3.158 (2.472 ~ 10.360
13.684 2.736 (2.193 ~ 8.427
15.402 3520 (2.784 ~ 11.951) <0.001

5.503 1.985 (1.506 ~ 4.613) 0.006

2.5 CCL2, CX3CLI #= CXCL10 ¥ 4 FRAX #F %
Fm PMOP & A B Ireg e WL 3. DIAREIrd
YElZ M4, CCL2, CX3CL1, CXCL10 } FRAX
PR T30 PMOP A B 4 1 B A (B 43 31 109.15
pg/ml, 14527 pg/ml, 187.30 pg/ml 1 4.50 %, UL
G 0 PMOP A B2 T (95% &5
X [H] )JAUC( 95%CI )] iz K [0.951( 0.892 ~ 0.993 )],
HCABURR P FVRY 5 B2 30 98.2%, 85.6%.

<0.001
<0.001
CX3CL1  1.240 0317
CXCLI0  0.725 0308

x3 CCL2, CX3CL1 B CXCL10 Bf& FRAX iE4rFiill PMOP £ £ BHHIME (%)
| wFH(E AUC (95%CI) Bk R MmHE PIMERGHE ARER P
CCL2 109.15 pg/ml ~ 0.834 (0.776 ~ 0.895) 83.6 774 79.6 81.7 0.610 <0.001
CX3CL1 14527 pgml ~ 0.870 (0.812 ~ 0.934) 845 87.2 84.0 88.0 0.717 <0.001
CXCLI0 18730 pg/ml 0790 (0.730 ~ 0.851) 79.0 752 734 812 0.542 0.012
FRAX P43 450 % 0.847 (0.791 ~ 0.907) 84.7 81.0 8.5 873 0.657 <0.001
PULEE A - 0.951 (0.892 ~ 0.993) 98.2 85.6 89.3 947 0.838 <0.001
3 itip 55 B AR AR B Tl MY CXCL10 J2

PMOP J&:—FP 4 28 Ji5 10 2o WL A A R
RSB A RS, = R AT,
ot 0 A S5 R B I K P A
I, A AEPEAT PMOP HE BT XS P, LARZE
PMOP % % J% . FRAX P43 & —Fh i A 15 AU
AL T H, ZEEIrr R PEAL . 2W IRy 07
A —E A " ENIMFR RN, 2R
FRIRERFHZ 5T PMOP EUR 172, X4t
2 E R . AHEAER, 8 R EE R
FEAE AR AR RN, A S ECE P YL ceL2
VER—Fita b R Anpa R 7, HAG (e R4 e A A
TR . MR AN o A R R RGP L, R R Al
L8y & RE S 7 B i A i et e v e 3] S S 1 1
CX3CL1 J&—Fh gt 7 5040 T 16q13 fY 5 Bk 1k [
T, AT A MRS AR S S R R N, S

— AR T BB N, AR SRE S A T
GPER s, S i A0 M AR B 40 A A AL R R
FEAT B AL R o A AR A 1

AW 3¢ PMOP ‘& #1 41 1L i CCL2, CX3CLI
FI CXCL10 /KF- 34 B 5 & PR B drdl. $8m i
CCL2, CX3CL1 I CXCL10 /K1 Hrs
EFeik, ATRES SIEEE PMOP BiTH kA, X AlfiE
J& CCL2, CX3CL1 1 CXCL10 1 H A 5 41 = i
FE G E N T, 7ER B A 0 it 2 rh T
POE SRIEAR T E B, LA A A R AR, T
T B A0 B TR PR RN M i, S B B R LA
R RESIRRAG, TS AT &2 . HU 45 U9 B9
K, M CCL2 K52 M, it
I 5 2R B TR A OO R 7, X R TR A 1) 540
WA A R N R U R R A,
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I3 CX3CL1 KT 5B A S % BE AR

A, R TEIME R ENER N E ., At

FONR, AL CXCL10 /K- ik X i

RS K A — e AR e E A
ABFFEIMLTE CCL2, CX3CL1 il CXCL10 7KF

FhE & W PMOP & E BT ERRNE, —

J7 1 CCL2, CX3CL1 Fl CXCL10 ] 18 1 {12 HEak

AR Ao A AN R R R, e R BRI

Wbk, FEMmfH R B T 2 Fadr; 5

—J7 AR 7K AR b 37 e R A, PMOP

BEMEREACE TR, B FIReiEf, 5k

R ETERAEA, SRR S BRI, FRAX I

IAE R VAL B 3T B AR R, HE s

L BITERE R L, KAEIr KB,

CHAVDA % "' i sg$5 i, FRAX ¥4 £ 2 T i

WA 3 & AR I KU, 76 T PMOP 834 B 4t

RAFBIA T HA RS 48 F 5 L. BMD #AK,

HomEEE, B kEET. EEDEZA R

FHEPTIRBE IR, X FERGEAE R D AR T

TRV AE-FATRE I REIR, S E AR,

N FREIN, HeAh, SRR S E RN

EE IR, MR FECE ROnE, EEE

g, #EME Yy kA E YT, ABFSE CCL2, CX3CLI

FI CXCL10 X Bl g4 & A3 HA — e, H5

FRAX PE43BCA T PMOP & A= B 4T B AL RE B 75 o

#2785 CCL2, CX3CL1 Fl CXCL10 Al R iTAk &4

IAUS: A AR, DB A XTIE PR ITAl PMOP &4

BITHEAR
28 [Pk, I CCL2, CX3CL1 1 CXCLI10

AEFE S EITRE A E, 50 PMOP B4 &4

IR NE, BeE FRAX W5t E4r B 85

B WA R, BT AE T2 PEAl PMOP &3 & B8

YWt hs . AFERRIRYERE T Ofdul

HFEARBUN, A 20 KA R — L 5

iE; @QAFHEAIRIY CCL2, CX3CL1 Fl CXCLI1 $40

PMOP &35 A ddri Bikists, AT MEs

5 .
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