FHEMKRFFIR  Acta Universitatis Medicinalis Anhui 2024 ;59(2) - 243 -

W % e BT ) 2024 - 02 =01 15.28:46 M %% 4 iR 33t : hitps . //link. cnki. net/urlid/34. 1065. R. 20240201. 1112. 008

v 26 B 1 B TR AS ] B T A K it 4R 1 o s 1
XK 2R ES) 15 R DL IR 52

Ji R K, BT

HME B WIS 2 (LPS) S 40 5 1Y A W) 1 40
ML T8 7 0 A X 26 240 L %) S5 D, T TR o IS8 4 L &1 b A%
FEWEE DG 98 (KOA ) B0 i J v 5 e KB 5 43 1)/ R AL
W, Ak K PIREEAILL 1 - 4 2RI LPS SR
I, SR VW h AN A, T SR BUE B B LPS 5 RAE
VDR R DY N % N TR E SN PNE = AT o
BEFRRUECR I, A LS T A FLS AN 58 T4
TATE % 1 FLS ZMA ; 55 T 28 i AL 95 o 3 58 400 Jifw 3 35 5
S RSN 55 IV AL A e VERY MLS SMIBA 55 V 40 in A %
PEM FLS SR, CCK-8 #a il £% 41 1B 4i Mg 7% 77, ELISA
ARG 25 2H R A M bV P R IR F - (TNF-)
FARAZR-1B(IL-18) \IL-6 /K-, Western blot A I 441
B 4 Toll BE3Z K 4(TLR4) #%H T kB(NF-kB) %A
T B I F R0 (1K) T «B MHIE A (IkB) 48
TR 1 /N R 3 3T 5 (ADAMTSS ) B8 L Rk i,
LR CCK-8 WoR, 5 IEH W B 40 A sk AN AR AR L, 3 40
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W55 B PE ST 48 (knee osteoarthritis , KOA ) &
Hi e S 740 8 IEIRESE PR 5 DR e v
PRIPEARAE o A 110 9 B3 AR A0 45 B e fe o i ¢
SiE o T IREARAE AT LA BT KOA S e il 2, B
5T B WL 40 B VR A KB R E 1 A1 IR
AR IFHSHCERZE 507 8B B IR RAEIR 2
RIEMZER ) TLRs/NF-kB {5 5 1 A 519 4 SiE
BB S ECE AR IR AE AT R L B W
OGS M IR 2 ph A TR 9 I 200 e (5 I 2 A 9 T
4 ifl , macrophage-like synoviocytes, MLS) | B %l ¥ i
UM (BT HE 2 ML TR B4 L, fibroblast-like syno-
ViOCYtCS,FLS)gﬂﬁ‘Z[S] o ANIMA (exosomes) JE—FlH
20 B0 53 W B i A ) EAT R U RS A8 B
P HAE AR5 2SS IR I4E T TH AR R
MVEFR IR T DL 3o g A 52 30 R % ¢ P 3 B
AN T IS4 A 5 D A AR XoF T A0 B 00 L 14 5
PR [7) 2 JH A 15 2 A & A~ T 240 B ) A
PL

1 #B5EFEE

1.1 FEZRAH AN LEREE IR R  E R
B AR (B ATCC 400 )F ) ; DMEM K5 5= 3 i
A3 (32 [F Bio-Rad 23 Fl) ; i§ 2 B ( lipopolysac-
charide , LPS) ( 3 [H Sigma /A ) ; RYPSIN 0. 25% Ji#
Bl (5% Invitrogen 23 7)) 5 A1 A $1 HOH 4 3550 &
(LRt RBPEREZR AT s BRERR (£ 1E Sigma A H]) ;
96 FLANMEEE FE A ( 3 [F Corning 23 7)) ; CCK-8 &5
(FE S MERR A D) 5 IR RFE R F-o( tumor necrosis
factor-a, TNF-a) . F1 40 il 4 ZE-1B (interleukin-18,
IL-1B) . IL-6 Elisa i 7] & ( 32 E abcam 2AF]) ;Toll
FEZ K 4 ( Toll-like receptor4, TLR4) | ¥ H -+ «B
(nuclear factor kappa-B,NF-kB) %A T «B il
T4 (inhibitor of kappa B kinase, 1kK) %K ¥
kB 17175 [ (inhibitor of NF-kB, IkB) 4 )i JIk /i &
ML/ R N & F 35T 5 (a disintegrin and metallopro-
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teinase with thrombospondin motifs 5, ADAMTSS5 ) H.
TEREPUAR (SEE abcam A F]) s Bk A ALY B bR
t=EHT/ N EBUA (LR abecam A H]) o
1.2 SLWHE
1.2.1 LPSif$ B Bamib X5  BHdA7 0 Wi
JEE A 4300 B 37 COKIEAE |, AN 4 By (o Hm
FlLP I e 20 i B VR I B 3 0 A R O R S L
1 000 t/min #.L> 5 min, W57 FIER, MAGEE&A
10% FBS 1 1% 5 5 % - #f 8 R WP Y oo b 14
DMEM ¥ 32 BB )5, il B B R, & T
5% CO, MEFIESE 90% 1 37 C R FRA PR
ez 3 -4 U5, #4802 i FLS Al MLS, T A
B BB TC MR RS SR 3605, A b 1 FLS &
MLS H23 3 A 5 wl LPS/PBS ¥ (1 wg/ml), %
AW IR0 A A AR A B, 700 24 h S UREE PR
T 4 1)V IE 9 3 - 4 AR FLS A1 MLS LA
12 4 B HBIER T Rl — 5538 b, A& St Je ok
WMARE SRR EAIA S wl LPS/PBS ¥ (1 pg/ml)
T, B4 KOA 345 24 h J5 AR 400 i, 20 )
BT - 80 CUKF AL, T IRE50 5,
1.2.2 AR T HrAAA % % (SECF) 325 4m o b 7%
PN B Exosupur AL EEAESE B AR A
WIREE 5= RFF, 4T 7 BT a9 & 55 i st 4
WFF 15 ml BOEE T T, WEETTRES A
PBS MEAT Wbk, PR R IR, vhie e BUA ¥ 40 L
TN F-TOER A SR GV HH W, 11T 1500
ANFAE | 22 J5 WU 8 B3 B R A I A B 53, K Jor A5
SNBACE T - 80 C FAR-F&H
1.2.3 SN EFmAFm@mpIreAmHBE K10 pl
A1 A B B VTR N A FL A P AR A L IR T R
B S min, FHUEACM N 5K 2 4% R 1, i 10
wl 4% BEASTRVE W T4 M I i YY 5 min, JE4C
WY, T TS T, TE ST s T
WEEHAE 80 kV T Hif%
1.2.4 #HZAEmRSEs a2y Tt
TR 2R — B I e A T A O B AR I
BT R BN L R 5 A M O 25 B
5 )8 A5 OB A v B 1 R 7 i A 4 3 R
B E I TR, ZPF R E A 2
KFEFEMBERRHMEZRSHAE (M5
BZYSY-2019KYKTPJ-26) .

B AR AU I B AU B 1% SR PBS 5
Uk 3 W, HIRENFAR 5K B 4 B Al 2 5 B
FFEY° 1 mm x 1 mm x 1 mm K/NFIEE R ITAZ 10

FEARFRY 0. 2% T1 AL T g, il 51 e e BT, A
5% CO, , M FIRELE 90% i) 37 CAEIRRGFRAT Pl e,
H 70 wm 40 B 58 XL 98 S5, 1 000 v/ min &0 5
min , RAFECE A0, B A AR T35 0 A
OB TCA MRS SR 5 B TR A TR R
3 -4 UM T IR 225540

1.2.5 RWEBE@mIrR TR T @i 3
-4 RECH M, 5300 & T 5 DS, IEARie
1-V. 5 g8 b o3 0 55 5 A & 3t T Ak
WMAEEFREL B 1. 2.2 TR R4S AN A R A B R
IR TR B (W E 1 x107/ml) . 55 1 (T4
BB 2RI A3 BN A IE & 9 MLS F1 FLS ZR A 56
AL A 2 it i b5 55 1 R AR SMBA 25 IV | V 41
ARSI S P i MLS Fil FLS AhisAk . & 40T
24 h )5, 8 M AR B MRIES, 25k
SR AN B s WOF BT - 80 °C VKA P gk
17, T e S Bt ot

1.2.6 CCK-8 W &Mk gmpzh W3 -4
PERE AL, 155, P35 57 5 T 40 B At 20, R
AR 1 x 10°4>/ml, B2F0 T 96 FLAk , 2 FLIm 0. 1
ml AR, 43R 5 4L, 3 BN AR L B A1 8 1A TR
B T I ZH RE 4B A3 B A TE B B MLS
H1FLS A, 55 TZE i A W o 240 it 5% 5 1 2 1
SRR, IV LV LIS B A R B MLS il
FLS AMIMA AR 35 7 46 Hh k&, ) A 22
BB S5 AU B AR 2 . AR AL Lo A
10 wl CCK-8 %, i AE IR B 48 K E 3 h
i {8 ) B S 2 A, T A 450 nm B K Ak I 45 AH
B % 56 {H (absorbance ,A)

1.2.7 ELISA Z#m & 20 4% 8 4m fe L 75 i F TNF-
o JL-1B IL-6 AR-T B4 BCE AN b 15 = 1R At
URRES) 5, ELISA 3E G H v rp TNF-oc (IL-1B , IL-6
IRV e BRI S A E LD BRI T, A PRI 3 A4
21,

1.2.8 Western blot 34 2% & 28 i TLR4  NF-
kB.IkK .IkB,ADAMTSS & & o) & ik W45 44K
HAHE, 1 PBS YEA A0 MDIEE 3 K, 1 000 r/min
L35 min, W5 FIEWE A 0.2 ml (8 H 2R
R AR HIFE A W4 CARIRE.OHL 12 000 1/
min .0 15 min J5 , B FIERCE T8 EP & dnid
34, BCA R G A 7 88 1 v B 2, B o
FIHEFTHLTK , UK S8 S AT LG F B FREE B
% PVDF i I, =0 R R 2 2B B FE 3% BSA-
TBST H1424% 30 min, J 3% BSA-TBST FiFt(1 :
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1 000) —¥i,Z: 08 TLR4 NF-«kB IkK  IkB ADAMTSS
K HNZ B-actin FEHUAR UL 5 47 —Pibric, TBST
e 4 W5, INA 3% BSA-TBST #iFs (1 : 1 000) J5
B —HUERIFE 1 h, &EIA ECLIHE 2%,
1.3 it B b BORMT & IR A R I
FEPERG I SR ¢ K256, DL v =5 ToR, HEFF, ZH
B8] EL AR FH R R R 75 2293 H1 ( One-way ANOVA) |, #7
B —WARFFGS WERHAES B it i iy 241 A
ARBARGEIATE AL HL, P <0.05 R ERAEG
-

2 FR

2.1 HBETUZEFHMBEMBEIMMMETS B
T AT L ARSI X R FURL B R 30 ~ 150 nm i
FEL P 174 [BR1JE Sho (580 902 B e R v 5 4, o8 75 7 B0
Wz R, MR N

E1 BETAZAMBEMBIMMEFES <500

2.2 RAWBHEMPHERKES DT WEIE

B2 &HHKE

"B AU T R 2 R A i 2 SR [RDE G BDE
FEMIE  WRE A K 5 AR 4 10 0 IE 5 B IR &
FEAAHARL ; RAESNI R T = 4L 3B A e 25
PUASKILIU Y A5 95 22 1 B VR SR SR AN, 41 i 2% B AR
AN, WL 2,

2.3 BARBEMAE . IV, VA HEIHE
FET 1T MH(P<0.05), 1 44 S L
WAz, VAT )AL, A4 e T
IVAEET V(P <0.05), WFEK1,

K1 EHRBHEMAE(n=5,x=s)

Hul TR AfH

I EH A d0iEsNR A 1.97 £0.35

0 E% B 40jfashmik 1.95+0.32

M %Pk AB 4L R o i A 0.85£0.12*#2

IV R A sk 0.63 +0.09 "

V%M B guishb ik 1.02£0.19*

51 MeHLE: " P<0.05; 5NHILH:"P<0.05;5VHIL
.4P<0.05
2.4 HAREHMEEFREP TNF-o IL-1B,IL-6

AE T PR E3E W TNF-a IL-1B8  1L-6
KB ZESE, IV, VAHM 5K TNF-o
IL-18 IL-6 K P 1 I 4L (P <0.05) ; 4140
M b3 W T TNF-o IL-1B IL-6 7K Fm FIVA (P <
0.05) ,fBKT VAI(P<0.05), WE2,

2.5 & AT MM TLR4 NF-xB . IkK IkB,

WAERFES x10
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%2 Elisa XN & B EiER B TNF-o IL-18,
IL-6 7K (n=5, ng/L,x %)

Gai| TNF-o IL-1B 1L-6
I 52.11 +2.73 51.33+1.72 50.34 +2.21
I 51.47 +2. 14 52.21 £2.05 51.22+2.17
m 87.36 £3.19"*2  89.44 +3.59**5 85,23 £3,33*#4
IV 84.13+2.94" 86.14 £3.21* 81.14 £2.39"
v 91.22+3.09" 93.35+£3.13* 95.45 +3.04 "
51 M4E. " P<0.05; 5 VA ILE.*P<0.05;5 V4Lt

®.4P<0.05

ADAMTSS kizE [ 1 WA MM TLR4 |
NF-kB . IkK , IkB , ADAMTS5 ()4 [ ik % AH 2
Sl IV, VAR 40 M0 TLR4 | NF-kB | IkK | IkB
ADAMTSS W& H Rk wmm T 10D PA (P <
0.05) ; I H %Kk & 40 ifg TLR4  NF-kB  IkK  IkB, AD-
AMTSS MR ARBEE TIVA (P <0.05) ,HLTF
V4 (P<0.05), WK 3 %3,

B3 Western blot il & %% & 418 TLRs/NF-xB

EEEREXEARKNTE
3 itig
KOA J&—Fh LAUE PR AE | 4K i 1R AR by 32 2 B

AR AR AT PR 1 VI R RE S B0 A 40
TR ) 9 M R R 258 Jo 2 1 il 2 75 K i RE L
FRE PG EZER R AR 412
FEH MLS Fl FLS PP A A 2H i, MLS J& kI8 T
HREM) EVEAGE S IE A R TR T )Z, 4
o T TR A0 B A B 24 209% B AT LA A W O 1 s PN e

CSEWIE R IL-1B L IL-6 , TNF-o 25 41 Jifl [H 1
FLS 5 18 40 A s 5 19 24 80% , T2 AT 43 Wik i7s W Jo
[ e S S DN e i = B A O
REU L ANIMAE A R F AN R R T R R
#%AOT%WEQEQMﬁ%mw BIRE 7 T &
PEEEEAEA AR ) 40 A R A A s A B A S
I] A R SR D) BE A [) Ve 4 R VAL F i
FERAE SRR A RE SR DI RE 22 5, A B Tt — 2D
5% KOA By L FRANAYT I, TLRs/NF-xB 5%
T S T AR R O IR R A A L A i R AR
JER R, —BOIRA TR, NF-kB 5 NF-«B 11 il 2 A
(IkB) 254G M R AR S5 F i A T3 PR RDIR S . 7E
KOA 1, th F4E b%iﬁ%?iwmbhm%ﬁ
THI ( DAMPs) FIR M T, Toll #3214 JE — R
LR R B 52 4 (40 TLR2 \TLR4 45) , FL W] 38 &+t
P DAMPs T30 , FEE A IkK 35 Ak, 12 35l o] LA
PG TeB i SRR RS G NF-kB {5538
B, 7oA TL-1B8 116 \ TNF-o % T U7, 5 | o
FVERH J9E , [R) I P2 42 MMP-13 Fi1 ADAMTSs 25 1] 1)
A AN SRR A, B AR AE

AT = 2 R A AN T 1 5RCE AE  3
LT AHMARTE BT RIS DL, 6 S M
20 L A/ I A R LA i R 0 S J) . A CCK-8 3%
B4 B M3 F7, = 2 R AL A A T FZH Y
BCE LTS 7 L IE H AN IR T WS R A 22
PR S L e 5% 5 S 1 2R P A I A T T ) R
A M 1 R FLS AM AR I F 48 1 MLS b
WMA . ELISA /1 Western blot 3545 M 45 5 R B 7~
U ARSI ZH 24 AT O B A TLRs/NF-
kB {55 38 B I 7= A R DR, e R e A i
B3R JE 1 R M AN MR BRSO 8 T FLS A4 i
55T MLS ZMMA . 75 KOA F i ol o s 40 ity 2 257
R T, Horp FLS 38 2 — 241 & 7 Qi 51 i %
LI AE PN R A 4 PR 7 46 T) Ao 5 s 200 i ] AR 9
R A2 Ak B B AR R AE M1 BV i 6 o BA

®3 BEARBHEEPEXESRZES actin tLE

Faxiil TLR4/ actin NF-kB/actin TkK/ actin IkB/actin ADAMTS5/actin

I 0.53 £0.04 0.69 £0.06 0.39 £0.03 0.58 +0.03 0.56 +0.04

1 0.56 +0.03 0.66 +0.05 0.42 +0.01 0.62 +0.02 0.57 +0.02

i} 0.77 £0.12*#4 0.86+0.11*# 0.76 +0.07 *#4 0.81+0.11*# 0.81 +0.08 *#2
I\ 0.72+0.04* 0.83+0.12* 0.71 +0.13* 0.77 £0.14* 0.71 £0.12*
\ 0.96 +0.23* 1.05+0.34 " 0.89 +0.21* 1.03£0.25" 0.98 £0.21*
51 I4HE: " P<0.05; 5IVALE: P <0.05; 5 VAL LE: “ P <0.05



FIMBEMKFF® Acta Universitatis Medicinalis Anhui

2024;59(2) - 247 -

PR A LUE B ER M2 B0 g ffggte
T 3 AT A 20 M5 A e A A IR R R | R g
Y A 9% DR R A B0 3 rT BB T AT
EAif AR CD14 " B A T RPE - S 80, 7E
A S AR A AR SR S MLS SMUMA Y R AR
A B —E 0, vTREM T FLS AMBAXTF MLS A9
SNVEDR T RERCRT M1 M2 P Ah B (1 6 A5 A — 2 1Y
PHEVER AR — P RS RIE . S22 AE KOA 1Y
RAETTRE , A0 2 5] B AT AR EL AR a0 S R R,
MO HAREI LR AR, TR R SR s
SEAT R T A NIMATE R A A £ B RS R R T
HEEM,

L5 LR, 78 KOA B it ik A vy | g 14 5
20 AR IR AN A YA TT 3 5 45 4R TLRs/NF-kB [
ST I PRI 20 R A SR AR A, B AR R AR
VR e 20 P e A A A AT A B (B A 5 3 3L, B AT
DA EAR S BOR R . AL KOA 1)
ML AN R 25T & S48 T 37 i A2 AT
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Study on the mechanism of action of different synovial

cell-derived inflammatory exosomes on chondrocytes

after lipopolysaccharide intervention
Zhou Jun', Guo Changging’, Wang Qingfu'
(' Dept of Orthopedics and Traumatology, The Third Affiliated Hospital of Beijing University

of Chinese Medicine, Beijing

Beijing University of Traditional Chinese Medicine , Beijing

Abstract Objective

100029 ; *College of Acupuncture and Moxibustion,

100029)

To observe the effect of different synovial cell secretions on chondrocytes after LPS-induced

inflammation, and to explore the mechanism of two synovial cell secretions causing cartilage damage in the progres-

sion of KOA disease. Methods

Two kinds of synovial cells were co-cultured at 1 : 4 and LPS-induced inflamma-
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HMGB1 & F 3 B i 3 01 ] TLR4/NF-B 1 1%
IR e 1 e /D Bl 2 Pk i B 4%

T I e e

ME BM MR EEBRRBEEE Bl (HMGBL) & H bk
VR e REAE /N R i3 475 B M ] Toll #E2Z 1Ak 4 (TLR4) /#%
HF-kB(NF-«B)#FEHIIEH . ik B4R (WT) /NS
3 WT-Sham 20 Fl WT-H £ 20 HMGB1 % #{I& (KO ) /N R,
/34 KO-Sham £ Fl KO-B I 2H . WT-H I 26 1 KO- 780 24
KA BEFLFEFLAR G 4 MR IE ALL B A, WT-Sham 41 I
KO-Sham A FIF AR, WAF 24 h, K 3h bk i 55
JE(Pa0,) T4 ATREL(O) , A8 I it 41 209 B AR, 35
Fis 45 0 43, G ) 1 785 e i 2 23 = i 38 3R BE X F - ( TNF-
o) A FE-1B (IL-1B) | IL-6 | I P A% (ROS) (A

2023 - 11 - 12 4k
FATH 2023 FEMILE DAEMRZREESIHE (5.
20231452)
VER AL AL AL 7 2 Be bR 2 — BE B a2 5k %10 075000
fEHF B A ko, 53, EIR B
BEMCRE, B3, EAR BRI, STAT A, E-mail: 4641614 @ qq.

Hg F

2opt W RN pE R R

(MDA) GBS LG (SOD) KM, filiH 21 h HMGBI |
TLR4 % NF-kB ik, &R WIEAIZ ¥ Pa0, Ol Il
T K420 SOD A BE AR T WT-Sham 25, 451473943 | il ¥
Lt TNF-a IL-1B IL-6 \ROS MDA [k & | Jifi2H 21
HMGBI ,TLR4 #% NF-«B 3215 /K -5 T WT-Sham 41 (P <
0.05) ; KO- 71 2 it 21 41 vh AN 32 35 HMGBI , Pa0, , OI, Ifil i
FHmZEZR SOD B B i T WT-RE R 20 | B4 40 1 2 | vl &%
JiliZH 40 TNF-o TL-1B8  TL-6 . ROS MDA [ #¢ & fifi 2 41
TLR4 % NF-kB [ RIEAKPART WT-HAIZH (P <0.05) , &5
i AR HMGBI J8i e 29 /N B ALL, A8 5 19 43 F L w]
REZ I TLR4/NF-kB 38 -5 1 98 S5 N7 A4 Ak B R
VA

KR MRBRAE ; SPEIAR 5 ST R 1 BL; Toll H£32
1R 4, A F-xB

FESES R631

XERERET A XEHS 1000 - 1492(2024)02 - 0248 - 06
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com

tion. The supernatant and exocrine were extracted, and then the normal and LPS-induced inflammation were extrac-
ted. The human cartilage tissue obtained during the operation was isolated and cultured into chondrocytes, which
were divided into five groups: the first group was added with FLS secretion, the second group was added with nor-
mal FLS secretion, the third group was added with secretion after co-culture of two kinds of synovial cells, the
fourth group was added with inflammatory MLS secretion, and the fifth group was added with inflammatory FLS se-
cretion. CCK-8 was used to detect the viability of chondrocytes in each group. TNF-o,1L-1B3,1L-6 level in the su-
pernatant of chondrocytes in each group was detected by ELISA. The protein expression of TLR4 ,NF-kB,1kK,IkB,
CCK-8 showed that the
activity of chondrocytes in the three groups of inflammatory secretions decreased compared with the secretions from
normal synovial cells (P <0.05) ; ELISA showed TNF-a,IL-1B,1L-6 level in the supernatant of group I, IV and
V was higher than that of group I and Il (P <0.05), TNF- «,IL-1B,IL-6 level in group Il was higher than that
in group IV but lower than that in group V (P <0.05). Western blot showed the protein expression of TLR4 ,NF-
kB, IkK,IkB,ADAMTSS5 in chondrocytes of group I, IV and V was higher than that in group I and I (P <
0.05) ,the protein expression of TLR4 ,NF-«kB,IkK,IkB,ADAMTS5 in group Il was higher than that in group IV
but lower than that in group V (P <0.05). Conclusion

ADAMTSS in chondrocytes of each group was detected by Western blot method. Results

Two kinds of synovial cell-derived secretions after LPS-
induced inflammation can regulate cartilage TLRs/NF-kB signal pathway, causing cartilage inflammation. The in-
flammatory effect of MLS secretion is stronger than that of FLS secretion, but the inflammatory effect of MLS secre-
tion under two co-cultures is weaker than that of MLS secretion alone.
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