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ABSTRACT Objective: To observe the outcomes and safety of Shensui Ankang Yin (B 42 B 1K, SSAKY ) against knee osteoarthritis
(KOA) in mice,and to explore its mechanism. Methods; Thirty C57BL/6] mice were selected and randomized into sham-operated group,
model group,and SSAKY group. The mice in model group and SSAKY group were subjected to destabilization of the medial meniscus
(DMM) on the right hind limbs to build KOA models, while the ones in sham-operated group were merely incised the skin at the corre-
sponding site and then sutured after exposing the knee joints. From day 2 after the modeling surgery,the mice in SSAKY group were inter-
vened by intragastric administration with SSAKY concentrate( the crude drug concentration was 1.6 g/ml.) ,once a day,0.5 mL at a time
for consecutive 8 weeks;while the ones in model group and sham-operated group with the same dosage of normal saline. After 8-week inter-
vention , the mechanical and thermal pain thresholds of the mice were measured by Up-down method and hot plate test,respectively,and the
gait of the mice was analyzed using the DigiGait gait analysis system. After that,the mice were executed ,and the knee joints were harvested
from their right hind limbs,and scanned by Micro-CT scanner to measure the bone volume fraction( BVF) of the subchondral bone in tibial
plateau. Furthermore ,the knee joint cartilage tissue sections were prepared and stained with alcian blue-hematoxylin/orange G( ABH/0G)
to observe the degeneration of knee joint cartilage ,and then evaluate by using Osteoarthritis Research Society International ( OARST) scoring
criteria, apart from that,the expression of type Il collagen and matrix metalloproteinase( MMP) -13 in the knee joint cartilages was detected
by employing immunohistochemical staining. In addition, the tissue sections of the subchondral bone of mice knee joints and the right dorsal
root ganglion( DRG) of I, were prepared for detecting the expression of nerve growth factor( NGF) by immunofluorescence staining; besides
the heart, liver, spleen, lung and kidney of mice were harvested to make tissue sections for observing the histopathological changes via HE
staining. Results: (DThe pain threshold. The 50% paw withdrawal threshold ( PWT) was lower, and the reaction time of the right hind paw
was shorter in model group compared to sham-operated group (P =0.000,P =0.000) ;while,the 50% PWT was higher, and the reaction
time of the right hind paw was longer in SSAKY group compared to model group( P =0.000,P =0.000). @The gait. The model group ex-
hibited longer swing phase duration,shorter stance phase duration,smaller stride length and paw contact area in the right hind limbs com-
pared to the sham-operated group(P =0.001,P =0.000,P =0.000,P =0.000) ;while, the SSAKY group showed shorter swing phase du-
ration, longer stance phase duration, greater stride length and paw contact area compared to the model group (P =0.001,P =0.000,P =
0.000,P =0.000) . @Micro-CT analysis on the knee joints. The obviously abnormal subchondral bone remodeling was observed in the tibial
plateau in mice of model group,while that was significantly improved in SSAKY group compared to model group. The BVF of subchondral
bone in tibial plateau was greater in model group compared to sham-operated group, while it was smaller in SSAKY group compared to model
group(P =0.000,P =0.000). @The pathological observation of knee joint cartilage tissues. The changes , manifesting as severely worn car-
tilage with thinned and lost cartilage layer and fissures extending deep into the subchondral bone,were observed in the knee joints of mice
in model group;while, compared with that of model group,the knee joint cartilage injury in mice of SSAKY group was significantly im-
proved ,only presented as partially damaged cartilage surface and a relatively intact matrix structure. The OARSI score was higher in model
group compared to sham-operated group,while it was lower in SSAKY group compared to model group( P =0.000,P =0.000). S The ex-
pression of type Il collagen and MMP-13 in the knee joint cartilage. The positive expression area ratio of type [ collagen in knee joint carti-
lage was smaller,while that of MMP-13 was greater in model group compared to sham-operated group( P =0.000,P =0.000) ; The positive
expression area ratio of type Il collagen in knee joint cartilage increased, while that of MMP-13 decreased in SSAKY group compared to mo-
del group(P =0.000,P =0.000). ®The expression of NGF in the subchondral bone of knee joint and the right DRG of L,. The positive
expression area ratio of NGF in the subchondral bone of knee joint and the right DRG of L, was greater in model group compared to sham-
operated group( P =0.000,P =0.000) ,while it was smaller in SSAKY group compared to model group(P =0.000,P =0.000). @ The
pathological observation of visceral tissues in mice. The pathological changes failed to be observed in the heart, liver,spleen,lung, or kidney
in the mice of the 3 groups. Conclusion: SSAKY can effectively alleviate the pain sensitization and cartilage degeneration in KOA mice with
high safety. It may work by inhibiting the expression of NGF and regulating the cartilage extracellular matrix metabolism.

Keywords osteoarthritis , knee ; Shensui Ankang Yin;pain ;sensitization ; chondrocytes ;nerve growth factor;mice

B R E TR PRI TSR, TP e . SRS EHIE S R R B AE L B
ERGARAIR, B IR B P SRR EB L R WREZRERAMOKE Y, B KT R (knee osteoar-



-6 - (1 086)

HEIEF 2025 F2 A% 37 %% 2% J Trad Chin Orthop Trauma,2025,Vol. 37, No. 2

thritis, KOA) R LI F T R B Z Y Bi%
IR FUERALFR EE AR, B 1 R R R 2
BAE IR Z G 8E 2019 4E, 2B EINAH 2.5 12
BB ST R, P E KOA B Nkt 1.2 427,
H T, Im KIG YT KOA Z2 DIERHL AR 25 WX REIG 7, M
KR A2 2 SRS A R . R
1ATT KOA JPalhfn ], 2 vk, B s B
W42 RS LA Wk R B2 7 B ARk i i B R e B
WONTE S TEA I DRI LAl b AR I 1l A 28 35 Ak 3807 1
YRR KOA f R 2 05 501 o 200y AN F ol | 256
LI RIA R R 67 KOA JFaks %" . A T
TRAFRT B B8 % FRIRIGYT KOA [T RIORN 48 4tk T H
YERIOLE, FeATHEAT 7 AH G Sh ) SE 56, B B &5 4l
LU
1 ##R5E
1.1 LIz

10 JE#y SPF gk C57BL/6J /NER 30 B, 4R
(26 £2) g, g H EiFLERERAEY R R
[ Zh# A P2 R AT HE 2 . SCXK (377) 2018 -0006 1. /)N
B WL b B 25 Rer s W S sa it o b o [ shr i FH vF
AHIE S : SYXK(#7)2021-0012 ] 5] 5%, ] 7 il B2 (24 =
2)°C AHRRSE (50 £10) % ,12 h BIRESEE ,/INR E HY
RE oK, 2807 AW BE 25 K2 5L sh W16
I b W A i, (e B . TACUC-202305-18
1.2 Iy

BB TR, 25 W) 2 R A5 2R AL AR 10 g 2t 2
15 g 3120 ¢ HIT 12 g B2 g JIE 9 g IIBEA
12 ¢ ZRIBPBE 10 g JPEATIS g R H LS g0 HEYIR
g AL R 2y R R 2k A R A El . SR
[ 5 ) 8 TP 24 250, R 25 W DR AR R i 4 v 2 ik
W CAEZGHRE N 1.6 g - mL™") AlfE4
1.3 WEFKF

BI7R S iE - IR R R/ B0 G G il (17 5
SML1466 , 3 [% Sigma 24 @), 1 i i —$1 (525
ab34712 , 4 [E] Abcam A ] ), # &4 K A F (nerve
growth factor, NGF) —37 ( %2 5 : ab52918 , JL [E] Abcam
N, B 4 JE E B ¥ ( matrix metalloproteinase ,
MMP)-13 —Hi( £ 5 ALLLAS , Wi o4 U RH A4 A
BRA D)  IAEHT NP i (1745 :ab150117 , 3 5]
Abcam 73] ) ,4",6- Z PRIE-2-FR LG WYL o 3 (17
ab104139 , Y [E Abcam A ] ) , f s 41 41407 Y 50K

F & (525 PV-6000, Jb 50 A2 43 BF AR 1 B R A FR
)

1.4 ZIFEMNBIERG

North Coast Vonfrey £J-# 22 ¥ 1% ( 3& [E Stoelting
Aw]) ,YLS-6B F HE AR A ( 56 [E Mouse Specifics 23
1) , DigiGait 4 254> 7 2 45 ( 2[5 Mouse Specifics 4%
H) ), S-1170Micro-CT 45 4% ( L F| i Bruker 23 7] ) ,
VIP 5jr ZH 21 H gl )i K Bl ( H 4 Sakura 3 7] ) , Pan-
noramic MIDI % 5% 5 3 U] Jr 49 i & &8 (&9 2F H]
3DHIESTECH 23] ) ,SZX 12 {90 4% ( H 48 Olym-
pus A H] ) , Axio Zoom. V16 ¢ 1E B i i3 5 (£ [
Zeiss /7)) , EC-350 f1 WA ML (B SE R A A ),
CryoStar NX50 vk &% ¥) Jv #l ( 35 & Biolog 24 W] ),
RM2135 1858 7 AL (7 Leica A7) o
2 7 i
2.1 HYHASIER

W 30 /N R AR BT i HE Y g5, ABEPLEL 73
HBEER 30 A1 SE LA T e SRAE/ DRSS T T, B
¥ 30 ASBEHLECT AN KHET K LB HE Y 1 ~
10 XF A /NR A AR T ARZH (11 ~ 20 X 1 19 /)8 BRL 4
ABERIZ 21 ~ 30 Xf . 119 70N BN A B B 28 B Ak 4
T TR 2 R A 4 B TR 2 /D BRCR A2 AR R AR
AU R KOA BRI AR 4/ R IT A
Ja R Bk R R 4R G o
2.2 #YTFMm

HISEB T ARIGE 2 KR, B 622 BRIk 4L/ BLLA
T2 R ARHE 18 , B IK 0.5 mL, K 1 IR, S

8 JAl; A5 AL 2 AN T AR 4L/ B DA S5 A R B R K
H

H
HEH .
2.3 FEBENE

2.3.1 HLBURBIENE  T38 e, RALg4E
SR AX, 4 95 Up-down 30 I 5 /) BRI 50% 4 f2
CaRIERS

2.3.2 PUmBIEDE T8 S, KRR
PRGN SR B (EL. K/ BB TELIEE O 50 C iR
b ies N MR B A S L sk BR A A AR
MRS UK, 2 YA Ta] B 5 min, S U Y F-
PO A e S I TR, s /)N B AR B R
RV EA T R (AT o

2.4 LW

TH8 JAG A/ NEUICE AELL 18 em + s~ [ HEE



HEIEE 2025 F2 A% 37 4% 2% J Trad Chin Orthop Trauma,2025,Vol. 37,No. 2

(5087) -17-

By piE b, AEPLIC /N BTE 6 ~ 10 s NAYIZ 3]
A SRA DigiGait 850 RGN RA S,
/N A 5 B S AR ] P AR E] 2D iR RIS
F i A
2.5 HRE5aE

TG R SHER AL LA S8/ N . R AT/
BUA R B TT, BT 4% ZRP BT, T 4 CHE
48 h J5 e 2 T5% LlEh A . TERAL 1%
Bi /ORI L, AR ZY BT 4% Z RT3
o RERE 1 h JEEERS & 30% BEREE R, IRAE A o
SBAS ZH /0N B JUE T JEE A U, T 4% %
RS, T4 CHElE 6 ~8 h 5B E 5% LI,
A7 o
2.6 JEKT Micro-CT 447

BONAT JE B T, R ] Micro-CT 494449
i, FH S HO B R 75 KV HLUE 200 pA | o BE SR
18 wm ;>R B AT 2 UG R G AT =4, 42 Ui%
TP ERE T =g EEss RS e RE T
H BRI
2.7 BRTHREBALNREFNE

ANBRA JE IBOR  T AA  , UREA T B S B K
AR AL F D) R S MR PN 0 G R
VI R HIBTZRE W - IR AR R/ T G Je (), WA IR
THCRIR ARG OO, IR R BB G RAFFE 25 (Os-
teoarthritis Research Society International, OARSI) 143
B P ST A R AR L
2.8 BXTERE I EEREF MMP-13 KA

BUN RIS HCE AL R, R e 8Ly
o R RS b 1B MMP-13 {3815 0
2.9 BXTERETEML, AMNEREEZET A NGF
Rk

il /N BB 3l T BRI Ly A AR
HLD)F, R I SPEDO I A6 I /) BB O 19 By
TR L, AR N NGF jyak,
2.10 HAEHELRREFUER

SRS 2/ B o JUEE A L IALJIEE i O B U ) 5 21
LW R, R HE Bk iigs/ NN IEH ZUR 1 0
2.11 #HiEgit

K SPSS26. 0 e it Hffxs Frit Al #4748 i1
I3HT. 3 H/INER 50% 45 i BIAE AT a2 NI E] A
J5 AR S AN ) A5 J5 RS EEAR I 8] A J5 JBOE R A

Jo TR R Al T AR BT 6 3R B A AR A R
OARSI 343 567 B0 11 20 fig Ji PH 4 2k i AL LE
ST MMP-13 PR RS AL R el
A NGF PHPERIB AL (L, A 5 A0 22715 NGF [
PEFE IR AT L 2] LA R B R 2 07 2240 M, 4
(i) 5 79 LE 45 442K Y LSD-1 % o 37K HE a =0. 05,
3 & B
3.1 ABEHENEER

3 ZH/INER 50% 47 2 BIAE Ay J5 2 R ] LR
A ZERIE G F 5 L BRI /N 50% 46 1L 11
EHAETRTF AR (P =0.000) , 7 )5 /& 50 i} ) 45 F
e TR (P =0.000) ; ' 642 FETRZH /1N B 50% 4
2 TR (P =0.000) , A7 Ji5 /& 5 I s i) 4
BRI (P =0.000) , W& 1,
3.2 BEHNHER

3 /N A I TR Sl AR s () L S P A IR 25
JECHE Al A LA, A R 22 A Ge it 24 o i
AR A G B2 S A B R FIRTF R4 (P =
0.001) , A A TR T AR (P =0.000) , 1@
AU IS 42 fil T AR /N T AT R4 (P =0. 000, P =
0.000) ;"B i B A /N BRAT I 428 Sl A R ) o T
BARIZH (P =0.001) , L HEAHBT K TRIAIZ (P =
0.000) , 5 i F1 A2 IS 422 fil 18 ALK FAL R4 (P =
0.000,P =0.000) , W32,
3.3 BEXT Micro-CT S &R

BB G T B =2 T d A R, B2 /)N
RIEEFERE TESE S EE D, BHE Rk
NRIBEE GO T E 55 T AR 2 W 5k
BB 3 A/NEIRE P EHE N aa R
B, ESAES T X [(53. 811 £ 1. 488)%,
(88.553 +2. 944)% , (79. 061 + 4. 569)% , F =
159.414,P =0.000] , #ERIL4/NRBE-EHE T H
HERB R FERF AR (P =0.000) , 5 4% HE X
AN N EE = A = = N AT o O N i R
(P=0.000),
3. BXTRBALAREFNELER

BlJRE W - IR R/ G Y5 B R, 1T
AR/ RO 3R TR, Ol BE U A IR 5 AR
2N BRI R BB 0™ 5, R 2 AR T LR R
DRIRBCE R H 5 B L B /N BB OCT BCE B A 85
TR 2 A B S - B, 2B % TR 43 4047 L R o 45 R 3



- 8- (K 088)

HEEE 2025 422 Fl % 37 %% 2 #1 ] Trad Chin Orthop Trauma,2025,Vol. 37 ,No. 2

SEHE (K 2) o 3 4l/EL OARSI ¥4y bis , 2 S Bi it
223 (0. 600 0. 418) 43, (4. 700 +0. 447 ) 4y,
(2.400 £0.418) 43, F =115. 180, P =0. 000 ], f#l
ZH/NVER OARSI W45 5 FARFARLL(P =0.000) , ' 58
IR OARSL PF4MILFAREAILL (P =0.000) .
3.5 BXTHE IEEEM MMP-13 Rik84& 0
gHR

3 /N SETT R T B ORI MMP-13 P2

IRTHAR LLAH ] P AR, 22 A it 2p 3 o B/
SRR R T A Dt B e 8 T AR L /N PR AR
ZH (P =0.000) ,MMP-13 [HM:FRIR AL L K FBRFAR
ZH (P =0.000) ; ' %2 FE AR AL /)N BRUBE S5 e T &Y
JiE S BH A e Tk T AR H R F A A2 (P = 0. 000 ) , MMP-
13 JHMEFR KR AL /N FREEI4 (P =0.000),
23, ANFEUBSCTT R 1T R R MMP-13 4 S 5g 40
U 530 WLIE 3 K 4,

R1 3HAMNRS% GRRENARER R E

415 FEAR/ N 50% 45 R A/ (x £5,8) A G R/ (% 5,5)
BFARA 10 0.961 +0. 100 6.150 £0. 601
BRI 10 0.027 £0.014 2.413 £0.226
B 22 R 10 0.702 =0.096 5.441 0. 157
FAH 107. 495 135.221
Py 0. 000 0. 000
®2 3HNMNRERHRSESH
17 #ZEE/ Z B AR E)/ SCAE AT ]/ B/ E@?ﬁﬁiﬁjﬂ/
=t (x£s,s) (x£s,s) (x £s,cm) (x +s,cm”)
BFALH 5 0.092 +0.006 0.200 +0.122 5.440 0. 894 0.784 £0.023
FRRIZ 5 0.115 £0.037 0.100 £0.019 3.360 +£0.230 0.420 +£0.041
5 2R 5 0.097 +0. 040 0.154 +0.086 4.560 +0.182 0.552 +0.182
FA4 35.166 64.344 173.957 199. 749
Py 0. 000 0. 000 0. 000 0. 000

(D) FARA (2) BA

1 3ANREEFERETE

(3) P HEZ R kA

oo T ) e
2 3 ENRBEHRENREE-FAE/EE G REE( x500)

£3 3ANRELHRE [ RRENERSBEOR-13 MLEAERE

PR BB (x £5,% )

. . -
S~ -
A AL

(1) B F A4

& =N
i fra s LT SRR 13
BFEARH 5 40.223 £3.680 34.346 +4.031
ALY 5 19.498 +2.368 83.019 +0.200
B B B TR A 5 54.032 +1.612 54.032 +4.591

F{H 60. 660 209. 443
P 0.000 0. 000




HEIEE 2025 F2 A% 37 4% 2% J Trad Chin Orthop Trauma,2025,Vol. 37,No. 2 (% 089) -

3.6 BXTEKETEML, ANERMET R NGF

3.7 MNENHEARREZURER

iR LR HE Ze@ 45 R PR, 3 41/ ME JFFE | 9L il
3 éﬁ/J\s"f‘wﬂ%sééﬁﬁ TEML, AR AT NSRS R W RO (7 =R 1) .

W NGF HPER IR A LL A [ b, 2 R A 5t 4 3 i

RO BB /N BB SR 4R B B R0 Ly A 0 AR KOA J& % WA —FlaB A5 PE LA B 85 5, & 5

29N NGF 33 1 AR ttf’%jt?flf)z?ﬂiéﬂ(f’ = HRSRWRHE MIIRERERY . AT, KOA B RIG T

0.000,P =0. 000) ',%‘ R X
BAL, AT

QH/J\LEL%%? fbj'(

1) 5k =[] I 2 Ak PR RIS S 1 4 A R T B o
W, KT —Fh %2 A0 KOA IR 7 ik R B

¢?EM@UEOWWP=OWWOL%4/¢ﬁ% I e
RATHCE T B Ly A A 49T NGF fe g 58 KOA J@ HrBE2f s i “ e Jims 5 4k
Qe & UL S (& 6 BE” 2 RS P I, BT A RS A
e PR e B
- f‘—”,' \ 3 : ¢ L L:o' % >
'8 = i 4 \ B> -
{ \ . '\‘\54/; . \\
S : = L ek - SR X
(1) A4 (2) PRI (3) i FR R4l
B3 3HANREBRIXTRE |ERFERBHRFREE( x500)
O BT Y T A 8o -ae, N . D
o™ ¢ b e : :0 o ! .'j Lf’v 2 » ."‘»..‘. ® e
. g 39, ’ " ’ o ° R Log 109,24
o) .‘/_ - 5 Ja o '. _Q 7 - oy 9 . ¢
y K St x - 4 *)%' ' " : A -/} it .
: \ = S Tl ae0a O T
£ Al s ¢ . Lass? . - ® e = )
(1) A4 (2) A (3) VBB 2 R AL

B4 3SHANRBRXTHEEREEESRE-13 RRARNLFLEEE( x500)
F4 JEAMRBXTRETEMNL AMERSGETHHEERKEFREREIERL

g KN T BITER K AR L/ (v £5,% )

Al FrAEL A WA T Lo AW T
BFEARU 5 0.886 +0. 105 8.075 £0.265
HERIZH 5 3.641 +0.820 16.991 +1.944
5 B 2 FRAK 2 5 2.034 £0. 634 11.695 +1.657
FA4 26.481 45.746
P Y 0.000 0.000

() BFARH
LREIPEER N T, 0 47,6-  JRIE-2- L0
BS 3ANMRKETEMEEKEFRERAELEE( x100)

(2) HEAA

(3) B FRAR A



< 10 «( % 090) HEEE 2025 422 Fl % 37 %% 2 #1 ] Trad Chin Orthop Trauma,2025,Vol. 37 ,No. 2

(1) B AL T
LR g A K W 47,6- T REE-2-FR R

e O e e

(2) HER4l

E7 3HAMNROAEAR HE FEE( x400)

| TR RE M AT T SR
PSR

- & AW W

= e

(1) BFAL

G
i

L

; If{w
FEFY A E
(2) iAd2H (3) HF AR

Wy

”\'
Y 8
e ¥

AL

(@) #
B9 3A/NRIMAEALR HE LEE( x400)
3 3 "/\ '*" | R o o . o T

10 3 A/MRAGAEZALR HE @B ( x400)



HEIEF 2025 F2 A% 37 %% 2# ] Trad Chin Orthop Trauma,2025,Vol. 37,No. 2

(5.091) 11 -

2 » ok A L S
ey R P AT L2 7 AN R S DG S TR O 5
(D) BFARL (2) A4l (3) Bz ekl

11
M FRE 2. AT A B, BB R 78 T 4 i 5
HRE S A E RE L v BEAARL, L RE S Ak o R A
R AR AR W P R R R
SLTUBER AT B, 45 KOA AL B
2 CEARORT, R AR RN R SR, SR BE R R
WO BB R AR AL A AR s B O 2, AR kL fh
A S SR AT R, AR SRR I AR I R,
ERe g A SN AN R B P NN R N B i
25, B RN AR I, A R AN B R 4, = H
FREARIRIE G LR BRI 5 125 9 I 2 A5 OB
AREZEA , LB A BR A, AT i KU, k0 R 5
BT, LU R R ZA s B AT & H B R H AL BA,
bR . TEZIE L BEA AMIT g e O, AT
W2 AT S ML A BeAh, BUACEY B i 5T 4G
REW], HE B I AT A ek S IR Y A
il S SR B T R A 1T

PEfif ot KOA 9 H 220 PR B, to 2 [ A2 1Y
HEEH, TN AT % KOA /)N BUsEAT UM B4R
T BRI € S A0 2500 M 2 B, W A 22 BRAR 2 it T
KOA /NPT ik s T KOA /NRAEZS . Tk
—ARGE B WL AR R PR AL ROV TR AL, BT
IR T R B N A Ly A AR A
3L/ SC T BRI Ly A DT AR 2
NGF {31k ol I & A, AKCE W
WA KA IMLE AP, Tt KOA PR I Gl Ak iz
U AR 2 S p A 2 AR A U o 2
14 M PR ZEL ARG, = 2 1 By R 1 i A A LA JRRBE 5 9K
T S BOLAT PRI I, A TTTAFS 2 b J i 220
T . NGF & /-S40 s e ity |2 N 7,
Hod Bk ] S ECT AR 20w g, U5
RIS 2 Zhu % BRI R I, KOA ]
Vo /N BUBSC Y B B S AR NG (3
RIK e R R U . ASBETE A B, R 2 B

3ANREEHLR HE FEE( x400)

TRRERS & AR KOA /N T R AR M 24 v
NGF {3k , BB A 55 A% T, 2l KOA /)
R NEA R . 3k T BE A P 4 BRI 22 i KOA
AN SR VR B o

OB IR KOA BEREAIAZ O B . 4 g 1
FEJFON T HEFF 51 B B 1R W A2 BEES A4 F0 A ) 2h fig
FEXREE KOA 2B b A1 SR A
Twe I ZRYJSE PR 574 R A s ) 2B 1) T B A )
S, R A A A AR B ). MMP-13 J2
MMP ZEH5 8 5%, AT ARG 1B e 5t , 76 1E W 4 b 4k
BACOFRAR ™ o ABRIT 45 o, BB 2 R TR R %
i A MMP-13 92540 ] KOA /I AR 21 41
I I8 P PO i, 41275 B 22 BRE AR RE A6 A A R SR
A SR R RRRAS  HEMTE S KOA HEJE . Beoh, iy
THEHSHEEE B KOA WEIREAEZ —, 5
R IRAE R IMIE . FRATR A Micro-CT F148 /N R
IR, 25 2R s PR 2 BT i3 KOA /N,
R R B, A B B 1 R
A, e SR B SR X 0 AN
a2 AP EIRIEIR L T BB A K S
AWFTELRE I, B 3 2 HEKRERS AT R0 KOA
NP A R IR AL, HLZ kv, FEAE LI
AR S HAERE I ] NGF 235 | 5 81 20 i S 3 it
TR K o ASBIETE N FEE 2 B AR D i R KOA 3R )7
2Rt TR, doh TP R 253597 KOA B 3bE Al
AP AL T E AN T TOR . E B2 B IR
A ELAAE P GRG0 LR 7 2 — PR3, Aokl
LRGeS AL e W 255 2 B AR — P IR

= oot

=
558

Ja
"
"
"

S22 3Lk
[1] KOLASINSKI S L,NEOGI T,HOCHBERG M C, et al. 2019

American College of Rheumatology/ Arthritis Foundation

Guideline for the management of osteoarthritis of the hand,



12 (4 092)

HEEE 2025 422 Fl % 37 %% 2 #1 ] Trad Chin Orthop Trauma,2025,Vol. 37 ,No. 2

(3]

(4]

(6]

(7]

(8]

[10]

[11]

[13]

[14]

hip,and knee [ J]. Arthritis Care Res ( Hoboken) 2020,
72(2) :149 - 162.

HUNTER D J, BIERMA-ZEINSTRA S. Osteoarthritis [ J ].
Lancet,2019,393(10182) ;1745 - 1759.
AR 25 . WA ST R T IR 2 4 T 46 T
(2023 4E£17) [1]. HETEE,2023,35(6) : 1 - 10.
GIORGINO R, ALBANO D,FUSCO S, et al. Knee osteoar-
thritis ; epidemiology, pathogenesis, and mesenchymal stem
cells: what else is new? An update [ J]. Int J Mol Sci,
2023 ,24(7) :6405.

PERRUCCIO A V,YOUNG J J,WILFONG J M, et al. Osteo-
arthritis year in review 2023 ; Epidemiology & therapy[ J].
Osteoarthritis Cartilage ,2024,32(2) ;159 - 165.
BEN, W T, B, S5 TG IR T A R R
WFFE kIR ()], hEEIER,2022,34(5) 143 - 48.

Wi B 2GS E B R Rl 2 B2y, b E R P R4S
BEEORZE RS TR RS B RTTR
HEEI2YT L Z LR (2015 4 p) [T]. WP BRIE &, 2015,
27(7) .4 -5.

RN s, B WEEIBIA IR R[], hEE
14 ,2021,33(1) ;52 - 55.

TR, B, AL, . JABE AN IR A DA T R
KRG RWLEE [T ] o [ b g R 45 45 2 A, 2021,
41(7) .784 -789.

ZHANG L,LI M, LI X, et al. Characteristics of sensory in-
nervation in synovium of rats within different knee osteoar-
thritis models and the correlation between synovial fibrosis
and hyperalgesia[ J].J Adv Res,2021,35.141 - 151.
BERRAS, 8 1L, B0, 4. BE T BE R RR R 2 K CB2 4y
T MAPK {5 558 BEAR T HUEF IR YT B P OC 2e 18 4
JREPLEOETE [T ] o B S o Ak 3, 2021, 37 (13)
1582 - 1586.

QIU M,CHENG L, XU J,et al. Liquiritin reduces chondro-
cyte apoptosis through P53/PUMA signaling pathway to al-
leviate osteoarthritis[ J]. Life Sci,2024,343:122536.
CHEN Y,HU Y,YU Y E,et al. Subchondral trabecular rod
loss and plate thickening in the development of osteoarth-
ritis[ J]. J Bone Miner Res,2018,33(2) :316 —327.

XIA C,ZOU Z,FANG L,et al. Bushenhuoxue formula promotes
osteogenic differentiation of growth plate chondrocytes through
B-catenin-dependent manner during osteoporosis [ J ]. Biomed

Pharmacother,2020,127 . 110170.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

YUE W,SUN N,ZHANG J, et al. Alleviated diabetic osteo-
porosis and peripheral neuropathic pain by Rehmannia glu-
tinosa Libosch polysaccharide via increasing regulatory T
cells[ J]. Int J Biol Macromol 2024 ,277 (Pt 4) :134241.
CHEK K, YU Y, WANG Y, et al. Systematic pharmacology
and experimental validation to reveal the alleviation of
astragalus membranaceus regulating ferroptosis in osteoar-
thritis[ J]. Drug Des Devel Ther,2024,18:259 —275.
LIU L,ZHANG B,ZHOU Z,et al. Integrated network phar-
macology and experimental validation approach to investi-
gate the mechanisms of Radix Rehmanniae Praeparata-An-
gelica Sinensis-Radix Achyranthis Bidentatae in treating
knee osteoarthritis [ J ]. Drug Des Devel Ther, 2024, 18
1583 - 1602.
GULATI M, DURSUN E, VINCENT K, et al. The influence
of sex hormones on musculoskeletal pain and osteoarth-
ritis[ J]. Lancet Rheumatol ,2023,5(4) :e225 — e238.
RAOOF R, MARTIN G C, LAFEBER F, et al. Dorsal root
ganglia macrophages maintain osteoarthritis pain[ J]. J Neu-
rosci,2021,41(39) :8249 - 8261.
00 W M,HUNTER D J. Nerve growth factor ( NGF) inhibi-
tors and related agents for chronic musculoskeletal pain:a
comprehensive review [ J ]. BioDrugs,2021,35(6) :611 —
641.
YU H,HUANG T,LU W W, et al. Osteoarthritis Pain[ J ].
Int J Mol Sci,2022,23(9) .4642.
ZHU S,7ZHU J,ZHEN G, et al. Subchondral bone osteoclasts
induce sensory innervation and osteoarthritis pain[ J].J Clin
Invest,2019,129(3) ;1076 - 1093.
MUSUMECI G,CASTROGIOVANGNI P, TROVATO F M,
et al. Biomarkers of chondrocyte apoptosis and autophagy in
osteoarthritis[ J ]. Int J Mol Sci, 2015, 16 (9) : 20560 -
20575.
WERNER N C,STOKER A M,BOZYNSKI C C, et al. Char-
acterizing correlations among disease severity measures in
osteochondral tissues from osteoarthritic knees[ J]. J Orthop
Res,2021,39(5) :1103 - 1112.
LI J W,WANG R L,XU J,et al. Methylene blue prevents
osteoarthritis progression and relieves pain in rats via
upregulation of Nrf2/PRDX1 [ J]. Acta Pharmacol Sin,
2022,43(2) .417 —428.

(i H99:2025-01-17  ASCH4E: 5 T°)



