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ABSTRACT Objective:To observe the effect and underlying mechanism of external application of Zheng’ s Qiteng Ruanjian San in the
treatment of post-traumatic knee joint stiffness. Methods : Sixty-six 8-week-old male SD rats of SPF grade were enrolled and randomly divid-
ed into a blank group(n =18) and an experimental group(n =48). The right post-traumatic knee joint stiffness model of flexion type was in-
duced in 48 rats of the experimental group. Forty-one successful model rats were randomly divided into a model group(n =20) and a Qiteng
Ruanjian San group(n =21). Rats in the blank group and the model group were fed routinely without intervention, while those in the Qiteng
Ruanjian San group received external application of Qiteng Ruanjian San,once a day for 4 weeks after modeling. Some rats were randomly
selected from each group before drug intervention,at 2 weeks of drug intervention,and after drug intervention for the measurement of right
knee joint range of motion and knee capsule thickness, histopathological observation of knee capsule, fibroblast count( HE staining) ,and the
determination of transforming growth factor 31 ( TGF-B1)level in the knee capsule( immunohistochemistry) . Results : (DKnee joint range of
motion. There were statistically significant differences in the overall knee joint range of motion among the blank group,the model group,and
the Qiteng Ruanjian San group at three time points(122.43° +4.54° vs 64.78° £2.68° vs 65. 13° £4.52°,F =530.817,P =0. 000;
124.50° £5.01° vs 82.83° +6.05° vs 88.67° £8.62°,F =67.404,P =0.000;122. 33° £4. 08° vs 92.50° £2.74° vs 107. 13° +
7.41° ,F =44.886,P =0.000). At the three time points,the knee joint range of motion in the blank group was greater than those in the
model group and the Qiteng Ruanjian San group( P =0.000,P =0.000;P =0.000,P =0.000;P =0.000,P =0.000). There was no sig-
nificant difference in the knee joint range of motion between the model group and the Qiteng Ruanjian San group before drug intervention
and at 2 weeks of drug intervention( P =0.857,P =0. 154) ,and the knee joint range of motion in the Qiteng Ruanjian San group was grea-
ter than that in the model group after drug intervention( P =0.000). @Knee capsule thickness. There were overall statistically significant
differences in the knee joint capsule thickness among the blank group,the model group,and the Qiteng Ruanjian San group at three time
points (0.256 +0.020 vs 0.533 +£0.024 vs 0.528 +0.012 mm, F =412.282,P =0.000;0.254 +0. 036 vs 0.531 +0.018 vs 0.523 =
0.019 mm,F =125.803,P =0.000;0.257 £0.028 vs 0.527 +0.017 vs 0.521 £0.014 mm,F =211.708,P =0.000). At the three time
points , the knee capsule thickness of the blank group was smaller than that of the model group( P =0.000,P =0.000,P =0.000) ,and the
knee capsule thickness of the Qiteng Ruanjian San group was greater than that of the blank group before and after drug intervention( P =
0.000,P =0.000) . There was no significant difference in the knee capsule thickness between the Qiteng Ruanjian San group and the blank
group at 2 weeks of drug intervention( P =0.053). At the three time points, there was no significant difference in the knee capsule thickness
between the model group and the Qiteng Ruanjian San group( P =0.702,P =0.740,P =0.725) . @Fibroblast count results of knee capsule
tissues. There were statistically significant differences in fibroblast count of knee capsule tissues among the blank group,the model group,
and the Qiteng Ruanjian San group at three time points(1.67 +0.98 vs 98.25 +17.97 vs 103.92 +11.85,F =85.392,P =0.000;1.93 +
1.09 vs 68.92 +17.50 vs 46. 17 £7.37 ,F =48.565,P =0.000;1.80 +0.96 vs 49.83 = 11.41 vs 31.73 £10.66,F =34.755,P =
0.000). At the three time points, the fibroblast count in knee capsule tissues of the blank group was less than those of the model group and
the Qiteng Ruanjian San groups( P =0.000,P =0.000;P =0.000,P =0.000;P =0.000,P =0.000) . There was no significant difference
in the fibroblast count in knee capsule tissues between the Qiteng Ruanjian San group and the model group before drug intervention (P =
0.535) ,and the fibroblast count in knee capsule tissues of the Qiteng Ruanjian San group was less than that of the model group at 2 weeks
of drug intervention and after drug intervention( P =0.011,P =0.010). @TGF-B1 levels in the knee capsule. There were statistically sig-
nificant differences in TGF-B1 levels among the blank group,the model group, and the Qiteng Ruanjian San group at three time points
(0.148 £0.060 vs 2.454 +£1.392 vs 2.519 +0.653% ,F =9.240,P =0.007;0. 147 £0.054 vs 1. 136 £0.491 vs 0.271 £0.095% ,
F=13.765,P =0.002;0. 147 £0. 059 vs 0. 765 0. 339 vs 0. 190 + 0. 070% , F = 13. 105, P =0. 002 ) . Before drug intervention, the
TGF-B1 levels in the knee capsule of the model group and the Qiteng Ruanjian San group were higher than that of the blank group(P =

0.005,P =0.004) , and there was no significant difference in the TGF-B1 levels in the knee capsule between the Qiteng Ruanjian San
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group and the model group(P =0.920). At 2 weeks of drug intervention, the TGF-B1 level in the knee capsule of the model group was

higher than those of the blank group and the Qiteng Ruanjian San group(P =0.001,P =0.002) ,and there was no significant difference in

the TGF-B1 levels in the knee capsule between the Qiteng Ruanjian San group and the blank group(P =0.563). After drug intervention,

the TGF-B1 level in the knee capsule of the model group was higher than those of the blank group and the Qiteng Ruanjian San group(P =

0.001,P =0.001) ,and there was no significant difference in the TGF-B1 levels in the knee capsule between the Qiteng Ruanjian San

group and the blank group( P =0.745) . Conclusion ; Early application of Zheng’ s Qiteng Ruanjian San can improve the knee joint function

of rats with post-traumatic knee joint stiffness,and the inhibition of fibroblast proliferation and TGF-B1 expression may be one of its mecha-

nisms.

Keywords knee joint;joint stiffness;wounds and injuries ;Zheng’ s Qiteng Ruanjian San;animal experimentation

ST R B SE SR AT AR S5 R R 5
KT R ISR 4 ORGE S 27 4k AL, AT BUB T
T Eh 32 B —Fh R L Sh RERE A 2 R
RRE IR S K S A i) BRAS AL . H T BF A
N R R LT AR T I B 2 BRI 3 25
LY S 240 I X A B 7 18 A 1 R R R
T A A R B A R R SRR T Y A
Bl g o 2 A R Y o KIS PR R R A RO U )1 [ 4
B R BE A e P ) ), HAT 5 I BSOS | T A BRI R
FA A%, 30 4 1 5G4 (R s B A R 4P 197 88
Sy i W 6P T B T 2 U BT 7 B 0 e O T i A
BT SR A] RE B AR AL , A5 2o 2l ) 5 e ik A 7
TWRER PR EEHAEAnR .

1 RSN

1.1 SEIezh4 8 it SPF kit SD K 66 H,
PR 220 ~ 250 g, W B BCHR I A5 S 56 Bl W) A R 2
w], S A PV ATIE S : SCXK(J1])2020-030, SE46 K
WEL—or SR, B0 3 B, A i #E g oK, ik
22 ~24 C HXFRJE 40% ~60% , &¥)ha) s K 55
TERUERIAE 2 Bt s ) b AR AR & 27 B 20 75 40 i
S AT, LI T RE AR T A B B o
Al (R FE(2021 )73 &)

1.2 ZHmBRiksl AR R ()& B R
B, )25 57 720080421 ) , 254 2H AL 45 15 1€ 90 g,
X IR 90 g T 90 g JI[H 60 g fE A 60 g, =
60 g AR 60 g . FRAT60 g 8L 60 g, 1L G 60 g A=
HH 30 g EAR30 g AN 30 g HEFIL 30 g3 FERT
A RE (A 25 5 P BRR O 2500 A RS v, [ 24 1fE =
Q39210301 ) ; By 5 5 bk Ji 4 ( 74 R 24 M i 1 A R 2
A), E 25 EF 210621) o 15% EDTA JBAG K | 75 A AE G4
WAL (IR E R AE DR A BR A 7)), PBS
LR 2 FE B TR M ( diaminobenzidine , DAB) i {4,

BN & R ISR SRR R R G RS
Yy (At A2 B E Y BARA R AR Hefb A K 7
B1 (transforming growth factor B1,TGF-B1 ) Hiif& (b 5t
R EARARAA) o

1.3 ZEMEFE TAREGMER( LM EST S
ARAR) BB (VLI R L TRARAR) , |H
1£0.6 mm 0.8 mm &5 KA ( R ERAAEE
Jraem) ), AR 0.8 mm BRME L (J M T A =y 7
A MABRA D), B IR AU (AR = s B R
A, FHRAE 2K E o (VLIRS T a A
FR 2 H]) , Pannoramic250 £ Y1 i 49 i A ( #9 5 F]
3DHISTECH A ] ) , BA410 I st f5 ( 2 5 B8l 52l 4R
HIHRAH)

2 77 ik

2.1 HAREE A KEGEN RS G,
PLIEHR 18 HK BN A 25 20 5 ) 42 48 HR AR R
Hildebrand %) {75 135 24 KL 8 S7 A7 0080 445 44 i 6
19 Jor B RS | 335 A5 R B I Bt B A A 2 R
IR .

WRERR AR S5 4 h 5, 4218 0.005 mL - g™
AT M 5 1% I3 2 Hl S SR MR HE AT BRI . 7
REA M SCT EJ7 0.5 em KRR IE AT 5 4 S )
0.3 cm UTBE KM T em BT, BliME ST 25
PO EAN UL 2 8 e o TERESCTY 17 0.5 em ZRHIZR
TIRERS TR 07, LA E AR 0.8 mm B3k Mg v kb
BEATHL, HEAR 0.6 mm 138 [RET B AT LA 5735 B
TR K Jik o T ot A B I O 1, fe BB R i B 2
]S Af 45, Bl 1R BT 2 2k BB Y v IR BT 28 2/
BRPIIA A, EIFPRIC . A/ DR N MIARICAL S 1T em
FIPYI Il U) H PAE AR 0. 8 mm Bk 7ER-H 4L,
W 28 B 1 e IR S B B LA AT AT o5 — il
PRicbgE o 4 v PR BB g F0IS B i 4% B2 2 mm,



<4 (%084)

HEEE 2023 422 Fl % 35 %% 2 #1 ] Trad Chin Orthop Trauma,2023,Vol. 35, No. 2

FERR AT , 5 2R K R U 26 81 € T B A Al
AR A5 o [BTRE SE U, TR BB ST SN I )
A7 EAR 1.5 mm g FRBHTEBCE SMUBRAR 535 i
FRIATAL FTHALIREE 3 mm , BEDOCTY A B L. 7
PR 5 Sl SMIBRT T FL5E s , AR BEER 7K v gt
PIE, Lh4-0 AR e 28 A 4E G LY A IR K B ko
W 4 JilJa , R FARBGHE R AT MUK )E G
BRI 0 A B i V) 11 IR B A T S L R0 3 % ok A 1

(DA 58 Rt 52 S5 A

2.2 YTFW GRS T T =
FHEHR AN BEA T T30, eS8 F i 3l LI 3 ] 77 5 A5
TR SRS B 20 e AN AT T 0, 258 P B i 80
TEHBRITR 5 BRI R BREAS R 2 i R AR FR G T 4K
WM PR 70 kg (9 AR IR B AR S I 24
NERR 30 g ARG5S S 25l A AR E (PR
BO IR 0.5 ke KEUMHZ R HK 1.35 g, 9
R A2 & o W KA R BT AT 56
A B K8 FR B AR K s P K R R AR, 2 23 U
RTULIRNG b, BT o Ak, K RS0 A il k&
Bk (18 2) o B2 e RIRAESEH A il sh, 7%
B2 1R 6 b3 h K 1 YIRS i, i
Zetfia JH.

2 BREHAXRIMIREHEINES

2.3 IWIEARUE 00 TAY T UG 2
THUTIGIE 2 J8 258 T 453 A5 2 BN BT
IR RER, 3 AT A IR 5% 3 15 20 J8E 0 MR O 1 4

@A B SMUBRFT AL
1 KREMAEREXTE H BV ERSEE A

DL ARG 3 d PA R FH Bl S R bR R i A, B0 T R
HEE . BT AR IIE 1, A br A : O
R PSSP W s AN S R T TN AN )
L OIS R, R SRR SR T A 3 32 R IR A B
1o QuuIREHEE AT BV, A 00 B 5 18 1A <
50° 5 v FRATCH A e B2, A O BB 5 e 1 B <
70°7, @FERATEEARIE 3 d, RERATHET X & A
AN 2 R TEAN UL 2 £ 1T S e T VS

\ "

COREXL

JEL P I RO L S B W B LT A 24 T
BT TGF-B1 ZKFIE

2.3.1 BRSCIIRSNEIEE R K RURRER S LA A
] 4 B S LI e L, (R B MR 561 45 S
AT PRI A 0.7 NPT Ry i 2
TR R A A% PO T BOR SMUER, f
I 5 BT TR R A A B AT TR SN RS
SNERISHIELZ (J 3) il sk i M Z Tl R A
B ORI 3 0, O HI(E.

B3 KEREXTEHENERE
2.3.2 BEOCWRRRREM RS S AR
Ja LS Sk ZER AR SER B, MR SETT BV R 45 1 em b
BT RS o A DI R G B T ok b, BT BR
KA EUA 5 BT 4% 2 R H R [E E 36 h, {1 E
T EDTA A5 b= Sl 85 1 >, 30 1] 5 Jo] 3 46
RIS o T4 I K e 5 4 1 A v IR T 1) g 74
W, — o BEAT WA L AL B 5 — 43 )



HEIEF2023 F2 A% 35%%2# ] Trad Chin Orthop Trauma,2023,Vol. 35, No. 2

(5085) -5 -

TR R ST BB A AL B 1B BT Z R B ILA
G N S e = RVE S £ W i e e e A
FH R ffcd il 2 Gy BB, 45 SR O (H .
2.3.3  BEETT R LU PR S K AT 2 A R
W 285 B WA AL I IEOC T An A D) |, e R
w3V 4 HE 44 (4 )5 >R Jf] Pannoramic250 0] i
FRAGHEATEGCR &, B9k Y 6 7E 40 5 T g4
TRLHLY, R 5 e 5 R X 3 43 SR 4 3 7K 100 £i5 A1
400 F5 R A TUREE , IF4E 3 5K 400 15 & R b 4y it
17 BUET A 20 M55, 45 R BCF-B{E .

2.3.4 BERAEp TCF-B1 KFIE AR G
WFRAS Y K, 2R FH A 8 4 Ak 2 0 0 5 o6 1 48 P
TGF-B1 /Ko Yl &l 2K, R R i Hib =
BELURT PN 5 2o 4Pk 4 W 1L 35 35t A, — BT ( TGF-B1 $if
) mE, bt FE R kEn 6 BRE5Y) W
7 ,DAB 0, IRAKE B YL, WK 3 A b B i
MERIR RS A0 R, B9k U] 7 e 7E 100 £5 TS24
2, ORGP X3 SR AR 100 %50 400 £% 5
MR, 2R 4R 3 5K IR AKE YL 4l i i% i 5, DAB
R P BAPE SRR S BR B, {8 Halo 3048 73 # R 46
TR G b BH P T AR L

2.4 HEGIT R SPSS26. 0 A HE TR IR ST
G3HTe 3 ALK BRI S 9 16 B B RO R LR LG
P AT YA i G T B v TGF-B1 ZKF- 1)
SMA FE A R P B DR 28 25 43 B, 2L TR R 7 LA 34k
JH LSD—s 655 . #r 3K ifE a=0.05,

3 5 B

3.1 —fER SR 2 RRREREG EE
T, 1 HURAEYI &Gy 2 G 5o G4 s el 5118
B KA >70°,2 LR AR ESIT, 57 LI ;
A4l HRFBENLN ABIRIA] (20 ) F i R o4l
(21 H) o SEBGFRHR LSBT, 25 1 2 A4 B ) 5 4% ik
B e FRER, 3R A B A o [R) e B 7 R R A
I 25T PR AT eI 6 RO R, Hidy 2 A i) o5
BIpeE 7 R

3.2 BRXTIEIE 63 B3 ARG
TGS BRI, Z R A SRR L TE 3 N
() A5, 25 0 AL P IR D1 6 ol ) R T A 28 2 T A IR i
ZH(P=0.000,P =0.000;P =0.000,P =0.000;P =
0.000,P =0.000) ; 254 T BH-MHHT 259 T B MR 5
2 JE B A5 T 21 R AR RO 1) TR S YT T Bl R EL A, Al

B 22 F TG E L (P =0.857;P =0.154) ; 254
TS5, U T2 10 A 56 T 16 Bl R TR R 4
(P=0.000), W1,
3.3 BXTEEE 783 MHEG,3 ARBRAEE
R MR LU, ZE R IA SRR L, TE 3 AT
B, A AR RIEE /N TRIAIL (P =
0.000,P =0. 000, P =0.000) ; 254 T Wi 14 5 125
YT g R G, R R e T R R R T E
ZH(P =0.000,P =0.000) ; 259 FiH- 4y J 2 J&I sk,
BRORALAH 53 A R R DG R R Y 25 S e e i
B (P =0.053);7F 3 AN [a] 55, A4 5 40 IR A
MR TR L, A EZR B R ITFE X
(P=0.702,P =0.740,P =0.725) , W# 2.
3.4 BATEALFEFNERKTHEMMITELE
RSB BELSE W AR B SE, EEE H)Z
BYOAUZ T A A B, T T J2 S5 A AL L HED) A
FLE4(1) 1o 25T W Uf A 70 4 R 8 Bl 1Y
T MRS 2 40 e WA I, T IR )2 i B A4 e 2 o 3 o, i
R 2 K LF e 2 208 A 3 A 2 2 41 24 ol B
WA RN IR AR T X A 2 U AT
RN B E4(2) E43)]. %
YT HIT 4R 5 2 JEIRR R 20 1 RS 20 42 5L A B, 1 Jt
YRS 2 BRI 2 IR Al B AR D T T 2
AT YR LU 8 A 2 A4 21 AT DLE AR AR AN
KA EAMIR A [ K 4 (4) |5 BB HLAH T P 21
SZAREC ., VR W RN 2 A B A A
AR A XN B Z [ K 4(5) ], 5% T
455 o A TR 2 T B2 A2 0 I, T R A i A
Z W T 2A KELF Y SIN A WA 2R E0%
Ak iR E s A ZE4E [ K 4(6) |5 3R AL
T IR U2 0 B W I, T IS 2 T O 40 P HE 2 808 A
RN, T Z e 2R K 4(7) ],
TE 3 ANSTA] 25,3 4K UM 56 T 26 v 8 2T 4 4 i 4
MR, 2R G G e e 3 IS, 5
P 2H OG5 2 rh BT 2 41 i 5 i 2 /0 TR T 4 AR
IR (P =0.000,P =0.000;P =0.000,P =0.000;
P =0.000,P =0.000) ; 259 T U 46 HIT , B0 R 2
LI 2B P 5 e v 2T AN B BORE LA, 25 TSI
R N(P=0.535) ;259 T Wit bR 2 A28+
TULE A, R RO RO T 4 v BT 4 A i B 1 20
FAHERL (P =0.011,P=0.010), % 3.



+6 - (4 086) HEEE 2023 422 Fl % 35 %% 2 #1 ] Trad Chin Orthop Trauma,2023,Vol. 35, No. 2

x1 3AXRBXTENE

g1 ﬁzléﬁ/ RGN/ (2 £5,°)
~ 25T BT IR HT KT IR )G 2 4 YT WSS G
2 6 122.43 +4.54 124.50 +5.01 122.33 +4.08
TR 2 6" 64.78 +2.68 82.83 +6.05 92.50 +2.74
IR EA 7 65.13 +4.52 88.67 +8.62 107.13 £7.41
F1{H 530.817 67.404 44.886
P& 0. 000 0.000 0. 000

D) BRI 25+ BT R G 2 A58+ IEs R iR A 50 7 H o
R2 3SAXRBXTEEREE

g #zl;ﬁ/ MR L/ (x £5,mm)
~ 25T W LA HT YT IR 2 A YT IR G
=E 6 0.256 £0.020 0.254 +0.036 0.257 +0.028
R 6" 0.533 +0.024 0.531 £0.018 0.527 £0.017
el 7 0.528 +0.012 0.523 +0.019 0.521 +0.014
F {4 412.282 125.803 211.708
Py 0.000 0.000 0. 000

DB 258+ BT 465 2 ARG T s dUR AR 7 H

(6) HETIZ 254 (7)%%2&%%%
U5 0 5 S A g T LY, 5 SR A BT S 200 5 695 S5 A 2 20 L 6 S 8 A Dy A 5 5
S B 22 RO ARS Bk 100 6%, A DR A i RS 40k 400 £% 47 R =50 wm,
4 BEKREETE L REER




WEIEE 2023 £2 A% 35 %% 2 # J Trad Chin Orthop Trauma,2023,Vol. 35, No. 2 (&

087) - 7 -
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