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& [/ R 3R B8 1% NF-«B {5 SR B {E 2t KOA X5
REZENZRETIEMR

U, HFR
(B EAKFE —WEERREEA, 2#% 233000)

(A=) BY HiTE /MR (PRP) EREE XTI R (KOA ) YT H R IR AR KOA ST 3B 62 1 i AE
TAERFALR ik I 2022 4F 6 H & 2024 4F 4 H BERERER S —MHE BB G 1) KOA 835 80 fil, #ihyT 7 AR FIFE
B>k PRP A 5 5%HRAL, 45 40 il PRP 404552 4K PRP S s TESHAYT, MIRALA T B W B i g, y7ih 6 Jil. 4
BITIRIFRG SIGIF IR 4. 8. 12 BTG RIER (VAS, WOMAC. Lysholm 43 ) . MRISA445H (BB | B 867K
WA WORMS P43 ) MR PER T (IL-18 . TNF-« . MMP-13) /K F-HIE S BRAHIEE T (NF«B p65. IKK B ) 3
R, R AR EIRITRI— ORI AR 25 BG4 L (P>0.05) o IAY7)E, PRP AR . 7
BERGE 7 T XAl (P<0.05) , MRI R s SR W3 n, BMLs 53 A st 0 % (P<0.05) , WORMS
W FRERE R, 40 T /KFA3 87 s PRP 41 IL-18 . TNF-« . MMP-13 7K F K2 NF-«B {5 51 P& 15 11 22 5 8697 i i
FTVE, HALTXRA (P<0.05) . 458 PRP W50 KOA MBI . BT IhAE, I iml RIEN FRL S
NF-«B {5 Sl 0, (B 252 . Hapr sl 2 . ot Rar, BAE&NIERN I E. 05 PRP BE X
TERE AL T ZRS TR

[ k8838 ] B XL R (KOA) ; Eil/Muiidk (PRP) ; BB E; RYENTF; NFBES#E; HREIHREE (MRI)
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A Multimodal Engineering Study of Platelet-Rich Plasma Promoting Articular
Cartilage Repair in Knee Osteoarthritis (KOA) through Modulation of the
NF-kB Signalling Pathway

KONG Weijian, LIN Xuewu
(Department of Anesthesiology, The First Affiliated Hospital of Bengbu Medical University, Bengbu, Anhui 233000, China)

[ Abstract ] Objective To investigate the clinical efficacy of platelet-rich plasma (PRP) in the treatment of
knee osteoarthritis (KOA) and its potential engineering mechanism to promote the repair of articular cartilage in KOA.
Methods A total of 80 patients with KOA who were admitted to the First Affiliated Hospital of Bengbu Medical
University between June 2022 and April 2024 were randomly divided into two groups: a PRP group and a control
group. Each group consisted of 40 patients who received different treatments. The PRP group received autologous PRP

injections, while the control group received sodium hyaluronate injections. Both treatments were administered over a
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period of six weeks. The following were evaluated before treatment and at weeks 4, 8 and 12 post-treatment: clinical
symptoms (VAS, WOMAC and Lysholm scores); Magnetic resonance imaging(MRI) structures (cartilage thickness,
bone marrow oedema and synovial hyperplasia; WORMS scores); and levels of inflammatory factors (IL-1B, TNF-a and
MMP-13) and signalling pathway-related proteins (NF-xB p65 and IKKf). Results There was no statistically significant
difference in baseline characteristics and baseline indicators between the two groups before treatment (All P>0.05).
After treatment, the PRP group was significantly better than the control group in terms of pain relief and improvement in
joint function (All P<0.05), and the MRI results showed a significant increase in cartilage thickness, a more significant
improvement in BMLs and synovitis (P<0.05), and a greater decrease in WORMS scores. Molecular level analysis
showed that IL-1B, TNF-a, MMP-13 levels and NF-kB pathway protein expression were significantly down-regulated
in the PRP group compared with the pre-treatment period and were better than those in the control group (All P<0.05).
Conclusion PRP can effectively relieve pain and improve joint function in patients with KOA, promoting cartilage

structural repair by inhibiting the expression of inflammatory factors and the activation of the NF-«B signalling pathway.

It is effective, safe and has high clinical value. This study also provides a multimodal engineering research perspective on

PRP for repairing articular cartilage.

[ Key words ] Knee Osteoarthritis(KOA); Platelet-Rich Plasma(PRP); Cartilage Repair; Inflammatory Factors; NF-

kB Signaling Pathway; Magnetic Resonance Imaging(MRI)
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PR R UITE S/ D e K FE A, RIOV4E PRP, i
Z¢ PRP TP/ IRV FE A PR B Al AKCE 1Y 4~6 5, 1
YA AR, B PR “ 4l PRP”( P-PRP )
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AATE) AR — UM T S A 325 B o PR B 22 1 1 AR
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Tab.1 Comparison of general information of patients in the two

groups (x*s)

. PRP 4 popliskel .

=3 5 2 P
Eistn (n=40) (n=40) k! LIz
B4 18/22 17/23 0.051 0.822
AERL 1 % 61.35£6.72 60.83+6.45 0.370 0.712
BMI/ ( kg/m?) 24.62+£2.14 24.93+231 —0.611 0.543
e / 4F 321+£1.08  3.38+1.32 —0.646 0.52
e/ ARz R ) 21/19 22/18 0.050 0.823
K-L4rg ( Mg/ M) /41 25/15 27/13 0.205 0.651

2.2 &R SO

P41 B AEIRIT T VAS, WOMAC J% Lysholm
AR TGI8 X (P>0.05) o BEFIBIT
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B, P BIELAT TGE, PRP AIEA0TE  SRIGIETIIRA, 25 BA S8 (P<0.05) ,
MCEREE R, HAES 4, 8. 12 KA k2, K1 R,

#2 WEEFE VAS. WOMAC K Lysholm 3E4ELEE (F+s, )
Tab.2 Comparison of VAS, WOMAC and Lysholm scores between the two groups of patients (x+s, scores)

] VAS WOMAC
ZH !
JRITHT WITIRHS 4 RYTIEHT 8 JH IRITRER 12 )4 JRITHIT RITIRHE 4 RITIEEE 8 R IRYT A 12
PRP 4] (n=40)  6.83£1.02 438+0.94 3.25+0.78 2.4840.69 56.21+7.83 43.16+6.45 36.42+5.97 30.66+5.51
XIHEL (n=40)  6.75%1.05 5.1241.01 426+0.87 3.82+0.85 55.63+8.14 49.08+6.91 44.15+6.42 40.03+5.87
il 0.353 -3.372 —5.384 —7.248 0.328 ~3.904 -5.685 -7.579
P1A 0.725 0.001 0.001 0.001 0.744 0.001 0.001 0.001
Lysholm
4 A X - -
HITHI BT IR 4 )] HIT IR 8 JH] HITIRA 12 4
PRP 41 (n=40) 48.35+6.72 61.75+6.13 68.83+6.34 74.60+6.01
XTHEL (n=40) 49.13+6.58 56.80+5.88 61.90+6.05 65.73+6.44
1l ~0.526 3.624 5.026 6.328
P 0.6 0.001 0.001 0.001
7 4
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o D
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Fig.1 Trends in clinical scores (VAS, WOMAC, Lysholm)
2.3 MRIFELER 24 REERFKFEEZE
RITHT, M4 E MRI 4538024 %054t 167 B2 AR R K T S R
Y (P>0.05) , BAA Y, EBI7 12 G, (P<0.05) o 67 12 JiJ5, PRP A/ E5 IL-18 .

PRP ZHAERCH LA . BMLs AR/ . WSS TNF-o . MMP-13 /K 4R Bl R %, HART
HEDEE S WORMS V4> FIET AL TR, 2% XTH4, 25 BA8%H%E Y (P<0.05) , Wk 4
SHAEGHE Y (P<0.05) , W% 3 in, TR o
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2.5 ST KFRIE A MARNESTREARIKr 2R A S
Western blot 45 2R 7, 1GITHIPIAEH NFxB X (P<0.05) . Sk, RT-qPCR 74 R B,
p65 5 IKKB HEAFERKFELHBEES (P>005) . PRP 4] NF«B p65 5 IKKB [t mRNA F kK405
1RIT 12 FlJ, PRP A FIRER AR I (ARIEL D Jrani s N, A CUERR, $ERFE K22 2 Hl;
ENRE, 0TI 352% Fl 31.6%, TATIAZIAR L X IRAL Tl ARk, BB R 5 fn.
#z3 FHEEE MRIEHMESHLLE (3+s)

Tab.3 Comparison of MRI structural parameters between the two groups of patients (x+s)

- AR /mm BMLs [fifH /em? WA /mm WORMS ¥4 / 43
TRITHT BT 12 JAJE IRIT I EIT 12 S Evagil WIT 12 )85 TRIT R T 12 JARE
PRP 41 (n=40) 2.1340.25 2.75+0.28 1.92+0.42 1.13£0.35 2.84+0.43 2.05+0.38 4525+4.63  37.03+4.20
XTHRAL (n=40) 2.12+0.27 2.43+0.24 1.89+0.47 1.56+0.38 2.81+0.45 2.44+0.41 44.98+4.81 41.15+4.35
tH 0.183 5.595 0.308 -5.165 0.324 ~4.473 0.252 —4.286
P{H 0.855 0.001 0.759 0.001 0.747 0.001 0.802 0.001

F4 FMABTRTAIRRERFRFLE (¥+s, pg/mL)

Tab.4 Comparison of inflammatory factor levels before and after treatment between the two groups of patients (x+s, pg/mL)

a5 IL-18 TNF- a MMP-13
YRITHT BIT 12 JH ) TRITHT BIT 12 )8 RITHT AT 12 JH)E
PRP 41 (n=40) 62.84+9.57 41.39+7.88 75.41£10.13 50.18+8.62 112.30+14.52 82.74+11.08
XHRZL (n=40) 63.17+9.32 54.26+8.75 74.86+9.78 63.73£9.16 113.04+15.07 99.45+12.16
t{H —0.164 —7.265 0.258 —6.823 —0.241 —6.671
P1g 0.87 0.001 0.797 0.001 0.81 0.001

®5 MUEBE NF«B FSEBREXS FRIATHEE (+s)

Tab.5 Comparison of changes in expression of NFB signaling pathway-related molecules between the two groups of patients (X +s)

- NF-«B p65 IKKB NF-«B p65 mRNA A Ct IKKB mRNA ACt
bEpailll BT 12 S WITHT  WAIT 12 R VRITHT RIT 12 JEJE VRITHT RIT 12 A
PRP 41 (n=40) 1.00£0.08 0.65+0.09 1.00£0.06  0.68£0.07 4.72+0.54 6.08+0.63 4.43+0.48 5.92+0.57
XFHRZL (n=40) 1.00£0.07 0.91+0.10 1.00£0.05  0.94£0.08 4.69+0.58 4.91£0.52 4.38+0.51 4.61£0.47
t{l — ~6.888 — -7.215 0.129 4.881 0.229 5.817
P8 — 0.001 — 0.001 0.899 0.001 0.821 0.001
3 g PRP ZH 08 JE B B & 18, BMLs AL B B 46 /)N,

KOA ZHLHI A, RN . S fass W AERBAE SIS, WORMS 452l i 1 i

B R 3 A A At A ) 3R sl s e J?E KFXIL (P<0.05) o X—Z5 R U8 PRP A{Y
oK, PRP PRI 25 10 A 305 1 PR RO 15 TR FEREAR 2 A FEAE T, B AT 7E G 4402 A S 5k
E’sz’m}%‘lwﬁfﬁﬁ IR B 0¥ QU NIA /Nt ig ? HIRAS | B EEHE, RILH T p
2 U ARG IRIT AL . SR Es M aFHLH  fEH. PRP 78572 R RAFAIBT R 5 R4
:ﬁﬁ% STl 7 PRP X KOA A HEBENE . GI7)/5, PRPAMEH IL-18 . TNF-a . MMP-
Wi, SRS H A 3 RS T IR . 13 SR R A FIKF- B2 T (P<0.05) , [AlA NF-
AW 4E RSN, PRP 4H7E VAS 1143 . Lysholm kB p65 1 IKKB 5 1215324, #5275 PRP A i ot
PE A1 WOMAC P43 5 I TR ( P<0.05),  4ih] NF-«B 1;.?1_%{;%:& WD SAE R T4 sk 5
HUGEGS A AR ES 38, $28 PRP A{GE i, BHMHRCE LR 055 iE, X251 5
S, M HITRUEA —E RS . MRIPEAGE R F PRP ﬁa%f“zﬂ%] T HLHI ARG ARPE R, ), R
—LIUE T PRP ESFLAER . 1RI7 12 F A, PRP NMUEA LB RE S, 0T REAE N R LR
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