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Fig. 1 Establishment of rat knee contracture model
A: Knee joint of the rat was fixed in straight position; B: Radio-

graphy of the extending knee joint in the rat.

1.2 XTEFERERNRARRS  KENHT
SERIALSE IS, BBCR ZE 0 IR, A I OR BB 5 19 1 3
JE I 25 (L F)*5 No: Z1.202120996643. 1) il i [
975 3 B (range of motion, ROM) , St @isH 2

HTABEFE " R4 — 30, 71 0.053 N - m (b4
FEAENUOIIT ARG 20 530 00 2 R B A2 R 51 114
ROM( LK 2A B) o LT 2505 B 2245 F1 %
TR RE . O BESRE = WA
A ROM (X AL I 56 19) — WLYIJT AR i) ROM
(RN s @I IPEEGRFLE = NPT AR
JE i ROM (X BRZH R 26 1Y) - WLYIJT AR5 i) ROM
([EEHERTT) o A ROM J5, Jo/r B i L)
A AR B A 4, B S /N0 i 36 T 5T AR A
A G I P (4 i G 48 , PR i R rp R AT g
WL BRI BRI o e, B s B 51 P
KATRER =03 Z —RAFAE 4C ) 4% ZRHE T
B T IR SO BE R A, R =0 2 ik
R 2 S SR P DR R I A AE - 80 CF,
TIRLkE A RS AT o

B2 KRBEXTEIENE
Fig. 2 Measurement of knee joint range of motion in rats
A: Schematic diagram of knee joint range of motion measurement be-
fore myotomy; B: Schematic diagram of knee joint range of motion meas-

urement after myotomy.

1.3 HE #0 Masson 8y T #1574 412% 507,
S 3 GRS X 2SR A AT K, A A3 e
VIR HLRTS 6 wm (SR UIT ., Bl AR 4
T R AT, 0 DG HE AT A b 3, JF AT O R K
(HE) F1 Masson Juf&,, DLRG A i AR Ak, G046 517
) B B T ORI AR . B ) R R
( BX43F, OLYMPUS, Tokyo 163-0914, Japan) | L
400 fE I IRASEECR &) Fr, JRAE D) 7 B AL 45 3
AES TSR R ) 20 R, SRS TR 8
B o Bp oS mm® MAIMEE. AT
PEA ISR, i Tmage Proplus {711 OG5y 4
HA YA A 7.

1.4 ZFAREE 8 &E H e s TGF-B1
Whntl | B-catenin F R 7K - i FVR 0K 2 SURE



ZEAMKRFF®  Acta Universitatis Medicinalis Anhui 2025 Aug;60(8)

- 1383 -

PR ARy , I RIPA 24 G2 vhl (b T HE G 2B )
BEARHARAR) 213, Bokh, WESAHEAD
JR W L. it SDS-PAGE a7 & (- Vi ik i A
Pyl 2B BR A 7)) 23 18 55 ) A o, O
HL LR H A4 5 PVDF I F . SRIETEZIR N HITC
H R E P 22w (1 x ) B 20 min,

Bl RIS UE 3 U0, T —H0TE 4°CORFE I B
%R Bt TGF-BL (1:5000), fR Hii Wntl
(1:2000),4$i B-catenin (1 : 5000) , i B-ac-
tin(1:5000) ]; 3% )5, A TBST ¥k 3 ¥k, &k 10
min , R 5 FH i S AP B IR 19 S AN Al A Y LU R BT A
IgG-HRP(1 : 10 000) 7£5¢ I, F 407 90 min, i
TBST %k 3 Y%, %5 ¢% 10 min,

e, A i 3 i A Ak 2 Ot (ECL) R4
R . I HAE T Mg 34 (UVP ChemStudio
515, Analytik Jena AG, Germany) FHiifk HinfE 5.
I ] Tmage J #AFALEEA R AR . ] B-actin
Xf TGF-B1 \Wntl FI B-catenin Ji%Hy % & #1745 —1H
AT A HE AR &

1.5 it E  HdELl v =5 FoR, Il SPSS
23.0 #EATor 0. BT R I 20 i L& H 2
25 LA L Z R[] R 2R, 46 2R 45
PRI IR TEZE 4 A5 H R RTTAR AR DL
TGF-B1 ,Wntl ,B-catenin [¥JFRIKIKF-. Y5 2087
B2 50, % F Bonferroni 45 54 BX Tamhane T2 £5
Bt 2 E AL, P <0.05 AZEFALIFE
X,

2 HR

2.1 BEFMXHIEMEESE MR M2 41048
RN IR SRR E T C 4, ZF A%t
Y (P<0.05), [AI} M2 2] 528 45 A 5645 YR ok 28
Gt E T M1 4, R A SR X (P <0.05),
L 3,

2.2 HE 751 Masson &) 5 FHRFE M)
M1 25 M2 2K R4k B3 C 403 Frddm, 2=
A FE (P <0.05), M2 44 ML 2 K
R E N, 2 A G E X (P <0.05), W
K 4A B, M1 405 M2 41K BUREDIRE C 41394
Frm, Z R A G EE X (P <0.05) , M2 4%
M1 4K BRI RT3, 2 S A Gt 2B L (P
<0.05), WK 4A . C,

2.3 XPERAKZARESH ML 45 M2 44

A 100p
*#

|

(o)
(=
T

o
=
T

Degree of total
contracture(” )

[8]
(=]
T

(=]

o]
(o)
(=]

1

*#

N
=)

contracture(® )

[N
(=]
T

Degree of arthrogenic

C M1 M2

B3 BHXRDEHFMATREEREE
Fig. 3 Total contracture and arthrogenic contracture
of rats in each group
A; Quantitative molecular analysis of total contracture; B: Quantita-
tive analysis of arthrogenic contracture; * P <0.05 vs C group; *P <

0.05 vs M1 group.
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Fig.4 Results of HE and Masson staining of the anterior articular capsule in rats

A : The representative images of the anterior joint capsule in each group with HE staining and Masson staining x400; B: Anterior joint capsule cell

count statistics in each group; C: Masson staining statistics of collagen deposition ratio of anterior articular capsule of rats in each group; * P <0.05 vs C

group; *P <0.05 vs M1 group.
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in anterior joint capsule of knee joint in each group
B-actin * P <0.05 vs group C; *P <0.05 vs MI group.
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Effect of intra-articular hemorrhage on extending

knee joint contracture in rats
Zhang Quanbing'”, Zhu Deting'>, Zhou Yun'?, Kan Xiuli'”, Huo Lei', Zhang Ruoxi’,
Xiao Han'?, Mao Jing'*, Li Xueming'”, Zhang Run'”
(' Dept of Rehabilitation Medicine, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601 ;
*The Second Clinical School of Medicine, Anhui Medical University, Hefei 230000)

Abstract Objective To investigate the effect of intraarticular hemorrhage on extending knee joint contracture
model in rats. Methods 18 mature male SD rats were divided into 3 groups by random number table method. The
control group (group C) was not immobilized and was killed after 4 weeks of feeding. In the simple fixation group
(M1 group), the left lower limb knee joint was immobilized in straight position for 4 weeks. The blood fixation
eroup (M2 group) was injected into the knee cavity with body blood and immobilized in a straight position for 4
weeks. The knee joint motion of each group was measured by the joint motion measuring instrument under a stand-
ard torque. The contracture degree was calculated by the joint range of motion of the knee joint before and after
muscles separation. HE staining and Masson staining were used to detect the number of cells and collagen deposi-
tion in the anterior joint capsule. The protein expressions of transforming growth factor 1 (TGF-B1) ,wingless-type
MMTYV integration site family, member 1 ( Wntl) and beta-catenin ( B-catenin) in the anterior articular capsule
were detected by Western blotting. Results Compared with group C, total knee contracture and arthrogenic con-
tracture of rats in M1 and M2 groups increased, and the difference was statistically significant (P <0.05). At the
same time, the degree of total contracture and arthrogenic contracture in M2 group was higher than that in M1
group, and the difference was statistically significant (P <0.05). Compared with group C, the number of anterior
joint capsule cells and collagen deposition in M1 and M2 groups increased, and the difference was statistically sig-
nificant (P <0.05). At the same time, the number of anterior joint capsule cells and collagen deposition in M2
group were higher than those in M1 group, and the difference was statistically significant (P <0.05). Compared
with group C, the protein expressions of TGF-B1, Wntl and B-catenin in the anterior articular capsule of rats in M1
and M2 groups increased, and the difference was statistically significant (P <0.05). At the same time, the protein
expressions of TGF-B1, Wntl and B-catenin in the anterior articular capsule of the knee joint in M2 group were sig-
nificantly higher than those in M1 group, with statistical significance (P <0.05). Conclusion Joint immobiliza-
tion can lead to joint contracture, and joint bleeding aggravates the degree of joint capsule fibrosis induced by im-
mobilization.

Key words knee joint contracture; fibrosis; knee joint range of motion; joint hemorrhage; Wnt/B-catenin signa-
ling pathway
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