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[#ZE] BE 3385 %% £ (knee osteoarthritis, KOA) & F Evk ot L A BN, AL AR 2 T4 E M4
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T 21 ], RN kA 30 B AE A AF R4, Ae ) &40 E v 4m e 4% 4 3 B -F -k B (nuclear transcription factor—
kB,NF-kB) .CXC # 1t B F & 4k 7(C-X-C chemokine receptor type 7,CXCR7) = CXC # 1L | F e 4k 12 (C-X-C
chemokine ligand 12,CXCL12) #4 2 B & A ; A A5 B0 & & 3F o (VISual analogue scale, VAS)#F i X F 09 A AZ B A
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Correlation between macrophage chemotaxis and disease severity in patients with knee osteoarthritis

XIE Zhi-bo ,CHEN Ke-ming ,HUANG Cong-wu,CHEN Lin-qing, OUYANG Kai ,PENG Qing-xing (Department of Second Or-
thopaedics , Fuyong People s Hospital ,Shenzhen 518103, Guangdong, China)

ABSTRACT Objective To investigate the enhancement of macrophage chemotaxis in patients with knee osteoarthritis (KOA )
and its correlation with the disease severity. Methods Eighty patients with KOA admitted from July 2019 to June 2022 were en-
rolled as the observation group and divided into 29 cases of moderate group,30 cases of severe group and 21 cases of extremely
severe group. At the same time, 30 healthy subjects were included as the control group. The gene expressions of NF-kB,CXC
chemokine receptor 7 (CXCR7) and CXC chemokine ligand 12 (CXCL12) in macrophages of each group were analyzed. Visual
analogue scale (VAS) was used to evaluate the degree of joint pain. Joint function was evaluated by knee Joint Society Scoring
system (KSS). Finally , data analysis was carried out. Results The expression levels of NF-kB,CXCR7 and CXCL12 in moderate
group, severe group and extreme recombination group were higher than those in control group. The VAS, the expression of NF-
kB,CXCR7 and CXCL12 in the severe group and the extreme recombination group were higher than those in the moderate
group ,whereas KSS was lower than that in the moderate group. The VAS, expression levels of NF=kB,CXCR7 and CXCLI12 in
the extremely severe group were higher than those in the severe group ,and KSS was lower than that in the severe group (all P<
0.01). The expression levels of NF-kB,CXCR7 and CXCLI2 in macrophages were positively correlated with VAS score, but
negatively correlated with KSS(all P<0.01). The expression levels of NF-kB,CXCR7 and CXCLI12 in macrophages were posi-
tively correlated with the severity of disease. After excluding the influence of traditional factors (gender,age and disease dura-
tion) ,multiple linear regression analysis further showed that the expression levels of NF—kB,CXCR7 and CXCLI12 were still
positively correlated with the severity of disease (all P<0.01). Conclusion The chemotaxis of macrophages in patients with
KOA increased with the aggravation of the disease,and was related to the degree of pain and function impairment.
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B E 2275 4 (knee osteoarthritis, KOA ) & —F iy
Z IR S E O HCE BT VR AR K ME B B A 018
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RTHAEN, B2k &30 5w T 5 0, U
L PR R & KOA fe SEA e qR , FEML ) v fig
W A SRR T BB AR S R A R
A WFFE HE RN AZ 5 5 N T —«B (nuclear transcrip-
tion factor—kB ,NF-«B) {5 5l f§ 1L, &S T HE
WA i CXC # 1L N T 3214 7(C-X~-C chemokine re-
ceptor type 7,CXCR7) Y31k , 4k i il CXC &1L
FHcfk 12 (C-X-C chemokine ligand 12,CXCL12) fif
T B A S AL RE T, DT U2 2% A A G
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L2 e

Il Je 4 43 A TR I T IXOfE kN R B
2019 4 7 H % 2022 4 6 H IR 80 il KOA B3
HWELLH . Michel Lequesen ff) KOA ™ 8 73 ¢ 5 551
PEO IR O 19 P AN 3 A PN A T H S < 1] B AR I
IR T R AR B e VAR, i 57 30 min Ji5 AT E B,
Ap R I AT R AP ATIE L W T ARLECIAL, B
N 5 R O 1 1 O A =07 N <0 5 5 [ e
22 43 A3 AE K Fe R KOA ™ 5, #2040 19 0 9% 8
80 M| WL 4 AT 3 - Hh BE A ly 1~T 43, 3k 29 4]
By 8~12 43, 3L 30 4] s R F 4 O 14~22 43, 3L 21
), e A [) 3 il R A AS: 2 30 (94 Ay o B 4H o 4% 2L
AR MRS AT AR RO R AR, 22 R 1Y
TG4 L (P>0.05) , A vk, Wk 1A R
FRA BT I 7F G (R D SR R E )
1K
1.3 H)Ju] il HA 4 A 23 25 -5 0K

SrAER b8 s, REKHATEEZIXE 8 ml
MR FRFRPEER G ,6 h 432 40 & i
A . BAREEVES YRR . A CD14 @ 2k (Miltenyi
Biotec 130-050-201) 73 % 5 4% 40 Jfd ; Fil &% 10% fify
I3 CRETA Y 141001) 1) 1640 5¢ 4= 15 57 % (SIG-
MA R5158) 5552 4t e . 20 i 35 5% 45 A1 i & 2 37 °C.L
5% COyo B3 d i 1 IR, 55 7 KEF, Al 315 41y
EmEZm
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Tab.1 Comparison of general data among groups of
patients with knee osteoarthritis

w15 mﬁwﬁt@(m)/ P i (x£s) ;}Wﬁﬁﬁ%%ﬂz
Bo& % /4 (xxs)/ (kg m?)
X4l 30 12 18 60.01+10.05 25.97+6.68
iEEZ] 29 12 17 61.06£13.16  2.66+0.97 26.03+8.76
AL 30 13 17 60.76£16.72 271x0.97  25.88+8.96
W@l 21 11 10 61.5249.98 2.68+0.97  25.91+6.07
o 56 X=0.875 F=0.016 F=0.087 F=0.047
P 0.843 0.997 0.852 0.967

1.4 WENHYS ik
L. 1 &Aoo B 40P 70 (visual
analogue scale, VAS) B34y KOA H 3 1 3¢ 15 M
FERE o AMETEFE 0~10 43, /(A R T bl 20
1.4.2 YiggZHBREIFH HBEX T 2S00
(Knee Society score,KSS)"'$E4r KOA #1575 3
AEo LHE 3 AN, BP0 B RSO I A EE
[l 0~100 43, 43 {E 8 /INR IR D) REBR 2% .
1.4.3 B4 F NF-kB .CXCR7 #1 CXCL12 &
ZF ik TRIzol (Invitrogen, 15596026 ) & HL
A 20 B A B RNA, iR 43 066 2 31 (Ther-
mofisher,Nanodrop2000) # Il 5. RNA #f A ¥k B,
A260/A280=1.80 FkEAGHE , vl TF—, K&
RNA 3% % 5% it cDNA , MR 48 Ui B A5 B s iR R 5, #E 58
28 Ot 2 i PCR AR 4734 o BB 254 :95 CF 1l
AR 100 s, JE M 1 ;95 CAE#: 15 ;60 CiE k
555372 CaLA8 20 s, 3L 42 PMEFR . % B-actin
NS, H 27224 38 1 NF-xB .CXCR7 il CX-
CL12 JEPUARXS ik . 5178 i Bl A T3 L,
W3k 2,
L5 Sijlephbag

K H1 SPSS 19.0 1 F i AT Ge it 27 4 M o o 1 95 R
DA EAR e 25 (ks ) R o Z LA HEECR L =
J5 A HT (P L4 LSD—t #5568 ) o 52 PR R b 45
KR TR . ] Pearson 73 A7 XS Ht 22 ] () AH 5
PE s 3 — 20 I 2 o0 A% 181 43 B B g 4 i b NF -
kB .CXCR7 il CXCL12 & [H % ik 5 KOA ™ & 2 jF
BRFR. LhP<O.05S hERAGGEIFFE X,
2 #R
2.1 &4l VAS KSS FlE I 20 i #a £k 77 A0 o6 56 [ 3%
ik

L3 200 76 B2 T 1% 200 I TR 285 B0 0 L e K
BE X 252 VAS KSS % B W 4t it 4k 77 A8 OC 3t [
FRIK WK 3, MEA A Ten B, Th R (EE B4 i)
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x2 EHASWFT
Tab.2 Gene primer sequence

SR 44 B ] TR
NF-kB 5’-TGCGATCCGCTAAATGCGA-3’ 5’=AGGCATTCATGTGGATAGGCTA-3"
CXCR7 5’-TGCATCTCTTCGACTACTCAGA-3’ 5’-GGCATGTTGGGA CACATCAC-3"
CXCL12 5’-CCAGCCCTCATCCCGAG-3" 5’=ACATTTTCATTTCCTG CTTGGTG-3"
B-actin 5’-CCGTAAAGACCTCTATGCCAACA -3~ 5’-TAGGAGCC AGGGCAGTAATC-3"
*3 SHBRBXTREEMN VASKSS flEEMAMEL NEXEERIE LR (vss)
Tab.3 Comparison of VAS,KSS and macrophage chemotactic gene expression among groups of patients with knee
osteoarthritis (x+s)

219 151 %% VAS/ %y KSS/ %y NF-«kB CXCR7 CXCL12
X B2 30 0.60+0.06 0.44+0.06 0.31+0.04
R4 29 2.11£0.69 62.12+12.42 1.14+0.07* 0.80+0.04* 0.8 0+0.05*
oA 30 5.31+0.71" 37.31+9.52" 1.50+0.10" 1.30+0.08* 1.21+0.08*
& 21 7.26+0.89 26.24+9.16" 2.24+0.19% 1.71+0.11% 1.65+0.26"
F Ay 734.626 985.745 1204.419 1 880.822 2121.032
P <0.001 <0.001 <0.001 <0.001 <0.001

X B2 L, °P<0.05 5 15 v BE A L 4%, "P<0.05 5 55 TR BE 4 HL 4%, P<0.05

41 NF-«B .CXCR7 fil CXCLI2 3R FE x5 T
Xf FE A H A A% 41 A VAS \NF-kB ,CXCR7 HI
CXCL12 B[N Rk By T B4 KSS Ik T BE 4
W 20 19 VAS NF-«kB .CXCR7 1 CXCL12 %t [H %
K TEEA L KSS L FEE A (P<0.01), L33,
2.2 EWRARAhAEOCHE Rk 5 VAS (KSS #f %

KOA H # E 1 40 ifg *# NF-kB ,CXCR7 F1 CX-
CLI12 B[N k5 VAS BIEMISE, 15 KSS &7
X (P<0.01), L 4,

x4 ERMBEPHEIEERIEZS VASKSS fyiE x4
Tab.4 Correlation between expression levels of related
genes in macrophages and VAS,KSS

) VAS KSS
LD

r g P{H r{H P{H
NF-kB 0.656 <0.001 -0.742 <0.001
CXCR7 0.838 <0.001 -0.772 <0.001
CXCL12 0.826 <0.001 -0.829 <0.001

2.3 WS P AR G EE N A KOA ™ R B Al
PR3

KOA % I 40 e o NF—kB.CXCR7 I CX-
CLI12 B[N ik 5 KOA =& fL 3 S EAH 5, HERR
LG 2 (B AR AR ) 52, 2 04 M (a5
ATt —2F R KOA 3% B 40 g NF-xB ,CX-

CR7 1 CXCL12 %[N k2 5 KOA ™5 2 AT 2
IERAR(P<0.01). W3S,

RS ZRAUEAESTER

Tab.5 Multiple linear regression analysis

FRUEAL B IER
J& b7 , R fif Ffif Pt
o MBI R {H
NF-«kB 0.672 0.520 0.511 136.069 <0.001
CXCR7 0.742 0.618 0.591 109.244 <0.001
CXCL12 0.788 0.659 0.613 99.672 <0.001
3 itig

KOA J2& DA &7 R B0 AL 1k B3R B 1 Jo o 74
DREAE B AR SC T , P B AR R R e, R AR
A I SR IR T 3 52 BRI S0 IR O Y IR 1
F AT, KOA 19 95 L i AN B Wt o B BIF 5 1) AS DT
TR, KA UE S 2 W [ 58 A R A i/ KOA 1) g
AL h R 4 AR
3.1 KOA 3 B w2 i Ak g 3 5t

A WS RE s, DL W 40 O 5 A [
A5 5 KOA By R R JREIAC ™ . HE 1 40
PO BT, B0 200 M0 B L A 5 A e A
Pyl 5 45 05 A 5 00 T G A, TS
f I 0 i e 45 S REAE G T A IR AR %k
WEARHITTARIEA — 2 AFTRER LR, P
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oH FEEE A MG EE 4109 NF-kB .CXCR7 1 CXCLI12 3
R ZR ik 5 8 T A S 4] A EE 411 VAS NF-
kB .CXCR7 1 CXCL12 3t A 23k 4 &5 F v BE 41, KSS
ETF 4L #L FEALRY VAS NF-kB .CXCR7 Fil CX-
CLI12 BN Rk T EEY KSSIKFEEH . il
TN, B 2 BTG 2 BRI 4% R Ak Ak R
T BERE VS & B WEAN I R4, R — i kR R
FFNER B4 B R Y S R 3K R s X
AR O MR ™ E R, I A R R A RO
OB R AR A, AT S — 25 T e v 20 i 7 2R
£ TR WP 3R 0 G MG 20 R 58, B0 1T R IT
KR M AR S O R SIS A R B
61 T B 2646 B BE I ) NF—«B {55, 31 K% B 20
WA 251 RIS 4w A I AE , AT A 81 22 ff KOA
55 PR AR AE 1) & A o R BAE AFE  BE, 0 461
NF—«kB 15541, Be A 50080 2% i 22 W75 2 1) SR8 4
JAE AN T, I B A b5 1 i E ™ B
BIWFSE Bon, #ibHEF 13 .CXCR7 f1 CXCL12 #%
5B R0 &R, Hd CXCL12 0] fig 1 %
I TR E R, AR R SR R AR R R TR
I 241 1 SR 4 A1 1B ST R e A kS, L
L5 1e SAH I B A — 3
3.2 KOA BEEWEA M 1 S5 ™ ERER
AH I AE

£ KOA 3 Ji vy, G 05 4 i EL A B il i L i 41 )]
IR B A OGO, I R R P 282 B A
AR K A i 7, ARAFFE 45 R BoR :KOA 3% B
i g NF-kB .CXCR7 #l CXCL12 5N %358 5
VAS 5 FE A5, 15 KSS 5 4 56 5 3271 L Wk 40 i
WAk T B 2 4 KOA B8 19 25639 K A Th BE 2
o RO AR AR M EL & B KOA i 4y
T6% 1 &1 B 20 i S0 A0S, HLE g 4 2R
SRR SR AR S W OE AR 6 o A, R T kT
ARG AR AR B AN, BB AT PR
DR ARAE L, AT A B ek 4 KOA 1 1 £ 35 95 11
AR AR 2058 CAESE , 788 56717 98 FR 3 T W i
WA — TR I A, FLIE IR 1 RAE R 1 5
AT GG I R A A O AR T B A
Hp R 2 B A S8 A0 I I A T A I R R
A1 98 DR~ R 40 B 35 Jolt o4 i I i 412 i DG Y 4 B ke
KR . ARWFIE SR BN KOA B3 B 20 i
i NF-kB ,CXCR7 1 CXCLI2 3t [H % i4 ¥ 5 KOA
R B S R A OC s HERRAE SR IR (RS AR
)RR, 22 4R B0 U5 40 BT 1F— 25 B 7R KOA #i
B W40l h NF-kB .CXCR7 1 CXCL12 &P 323k
Y15 KOA J*EH 2 B 5 IEAH G, 245 iR CX-

CLI2 frfr S E W g Eafk Ty 138 2 5 T KOA 1y

HERE o JEBIESE R B KOA S8 35 T T 2H 210 L g B I

ZHL Y M1 REFD M2 A L W 200 i 2 35 X5 B 484

e B S 9256 % B, e KOA T il 22 i 25 ik 15

EL W20, 2 J8 5 X B OC T AT H L A A m] R B K

TE TR ] s, W R B R S B

J K KOA AH S BILA DG, [ AF A BIF S8 & B, K

Z A KOA f835 5677 b 1 B i 200 i 52 0% A 28, 57 4k

f14 5 W 0 0 80 5 TR ™ TR I KAO Wi AR

JE CRLAE 1 OC 1Y TR) B AR A5 AR 2% ) B2 B AT OG o At

FEHerR KOA KA n] BE 2 A7 AR 22 B R LAY B A%

200 e Al 5 B A AL, A MBS AR A R IR Y

M6 T RS REALWZ AR BRDE SR I, KT

W CD14 .CD163 £ ik , FIAL{E CD163 Kk, iX 46 [

TR B G IO B IR R A )

I 52 A5G Hoh, SE T i CD 14 3Rk ik 5 5% 1 1]

WA 7 B ™ R R A A A OG5 T IROR I

CD14 23k 35 567 PR R B 52 35 IEAH DG, mT L

AHIF 5T 45 HE 42 B CXCLI2 fT -5 B Wi 41 i k4 1k

B F] e HEE KOA F Je () s B4 2= AL, 4R

% A B AT RE AT B T8 2% KOA Y & A & o
25 B RTIR i AT & B KOA 4 CXCL12

B A 0 B A A g s, ELBEE i 1

B ER, SPORRE I REZ LT Y R B A

Ko il CXCLI2 Fra-S 1 B w20 i i 1k 7 1 it , A7

BB IR KOA B SCHBET il AR, A WFFEAT A7 1

SR R AL, WA A G Y  R AL i) SR AR A

KOA, B TR T FA% B W 40 i =2 A1, 38 A 8 T B

L, 5 R A S RS A Ry S X SR A]

VBN 5 BT 58 J5 18]
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