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[Abstract] Objective: To initially explore the clinical efficacy of the internal administration of the Tongluo Zhibi formula

combined with external treatment of meridian sinew manipulation on patients with knee osteoarthritis (KOA ) , and to observe its influence
on serum biomarkers of cartilage metabolism and biomechanical function of the knee joint. Methods: From April 2025 to November
2025, 80 patients with unilateral KOA were randomly divided into a control group (40 cases) and a treatment group (40 cases). Among
them, 10 cases dropped out in the control group and 5 cases in the treatment group. In the control group, there were 10 males and 20
females; 17 cases involved the left knee and 13 cases the right knee; age ranged from 43 to 73 years, with an average of (61.76+7.92)
years; disease duration ranged from 9 to 35 weeks, with an average of (18.27+7.85) weeks; K-L X-ray grades were grade | in 20 cases,
grade Il in 6 cases, and grade Il in 4 cases. The control group was treated with oral celecoxib and glucosamine combined with physical
therapy. In the treatment group, there were 12 males and 23 females; 16 cases involved the left knee and 19 cases the right knee; age
ranged from 41 to 75 years, with an average of (59.89+9.04) years; disease duration ranged from 12 to 42 weeks, with an average of
(21.63£7.38) weeks; K-L X-ray grades were grade 1 in 12 cases, grade Il in 10 cases, and grade Il in 5 cases. The treatment group
was treated with Tongluo Zhibi Formula combined with meridian sinew manipulation. The Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) scores, serum cartilage metabolism markers (CTX- 1l , COMP), gait parameters (step length, gait
speed, double support phase), muscle tone of the quadriceps and gastrocnemius on the affected side, and quality of life survey (SF-36
score) were compared between the two groups before and after treatment. Safety and adverse events were also evaluated. Results: Both
the treatment group and the control group showed significant improvements in WOMAC scores for pain, stiffness, joint function, and
total score compared with those before treatment (P<0.05) , and the improvement in the treatment group was more significant (P<0.05).
After treatment, both groups showed significant improvements in CTX- Il , COMP, step length, gait speed, and double support phase
(P<0.05), and the improvement in the treatment group was better than that in the control group (P<0.05). Before treatment, there were
no statistically significant differences in the displacement values of muscle tone of the quadriceps and gastrocnemius on the affected side
and SF-36 scores between the two groups. After treatment, the displacement values of muscle tension of the quadriceps and gastrocnemius
on the affected side and SF-36 scores in both groups were significantly improved compared with those before treatment ( P<0.05) , and
the improvement in the treatment group was more significant than that in the control group (P<0.05). No serious adverse events occurred
in either group, indicating good safety. Conclusion: The Tongluo Zhibi formula combined with meridian sinew manipulation in the
treatment of KOA with liver-kidney deficiency and phlegm-stasis intermingling syndrome shows potential superiority over simple Western
medicine treatment in short-term clinical efficacy, improvement of cartilage metabolism indicators, and enhancement of biomechanical
function, with good safety. These findings provide preliminary modern medical evidence for the theory of "simultaneous treatment of
both tendons and bones".
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metabolism; randomized controlled trial

T B T R (KOA ) 2 — il 4 Bk vy A 1) 12 1 1B
Fr PR S, Ho BEAL I 2 2%, 2 AR W) ) o K A
SR AU AL P RO R O, T

il o TR ZH A 3 Al 5 AR AR Ol 25 AR T RE
M 3 IL-18 . TNF-a /K, 4E 22 35 iR A% 5 1 “ 4/ F
BUREA SO E L IG SE S LA ThREY . SR,

FELDL P 22 46 ) 2 S i S BOC Y I g o3 Al AN ¥,
R B A Oy — 5 i, B A R -1B(IL-18) |
Ji 988 IR FE ¥ -a (TNF-a) Ry 32 5 1Y R MR, 9K
SR AN A3 AR TC BE A AR 2 PR
R 23R T LLAR SRR P48 25 5039 IR 3 B 2 R 5
TE R R AR BN B R R
R BLIE I KOA J& © BBl 50 Y Wl , ol 5 2 Al
A AR S HAZ DAL A R 7 T B R T
KOA B 22, 3 8 7 LU i kb 2 i1
IRAL R Z T3 25, VLIR30 A “3h 9 7 I 2 2%
FHBR A T3k , LARA e 22 05 , 0008 51 Ji B9 AR 9
B BRAERFST 43 UE S v 24 NIRRT 1 3R
J7XF KOA WA R, IR A A B 52 I 4R 0 — Kk
FHI G PRBCR 7 SR, 2 8086 & A 5841 15 B AE 0T
ROuF e JZ T A AR - 0 TR S B A TRA
TS E RA "X — S AR 97 S s ) BLACAE AL

T AR YT MG DR P R RN, B AR - g 2 R
B ARG AR B = e BRI DR AT 5 R
o S, AW I T — TR AL BRI, B AEE
LT 38 25 36 9 07 B A 22 i T 100697 KOA I I IR
IR, 38 3 A I i 5 A A B R A BT A A
J1FTIRE W25 TR LW AE AR FH AL, by o B
B IR 7 BRI AL I PRAG UEAR A

1 #ZR5HE

L1 IGIRBEAR  ASHIFZE R FH i B BE AL BRI T, 48
A TG T B 5 X B B BE 2025 4F 4 ] % 2025 4F
11 A 17118 B A B dioia (9 5 KOA £ 35 80 f4il , Bt Bl
Gy N ER A X BRAL, B2 45 40 ), BRI 42 22
HoAth 6 7 B Wi 17 IO 7 1 0B 2 5 8 5 I PR e 260
SN 3561 Kt BR AL 98 A 30 91, T o 9 A 9 0ok
PR RS WA Bk 126, Lotk
23 i 5 72 16 5, A7 19 ) 5 AR 41~75 %, P

- 233 -



32 EH 128
20264F 6 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 12
Jun. ,2026

(59.89+9.04) % , Ji5 12 12~42 J& , F 1 (21.63+7.38)
J& , Kellgren-Lawrence (K-L) X $J £k 7+ %% & 1 &
206, 0% 1045, 2% 561, X BEZH v 550 10 461, %
PE 20 ) 5 22 17 B, 4 13 B 5 4F 0% 43~73 %, F 1
(61.76+7.92) % 2 9~35 J& , 1 (18.27+7.85) [,
K-L X 5653 2% A T 9200, 1 2% 645, 1M 2% 4 491 .
SR R, A B R TR 2R XS E X
TERLEA R, Wk K2,

*1 FABREEZANLE

Table 1 Comparison of baseline data between two groups

- T 51 /451) BRI AR (vxs)  FFR Gits)
B & K A4 1% /R
WMEE4 35 12 23 16 19 59.89+9.04 21.63+7.38
PRl 30 10 20 17 13 61.76£7.92 18.27+7.85
NI X'=0.033  x’=0.399 t=—0.884 =1.778
P 0.855 0.527 0.380 0.080
F2 WHBEKLXESRER
Table 2 K-L X-ray grading of patients in two groups il
2151 1511 % I % 1 % 1 % I\
WEE L 35 20 10 5 -
Xof it 21 30 20 6 4 -

HWIZH R RxC 2K 5, x*=0.731, P=0.693

1.2 eH ARBFIE R E RS B0 B B2 W
HEUE (HEF 5 WXXWZY2025022601) , I 7 [E Br %
£l e o 7 N M e i N S M AR s/ A G e =
ITMCTR2025000725)
1.3 ZWikrifE
13,1 PEZERE S BROPEG N RI2IF R
B (2021 4F ) ) il 22 19 KOA 2 W b #fE 3T,
O 14 R B IR0 QAR = K A bk
R KT I GBI 5 B 5T WA A AF A i Ty
% @AER =40 % ;O RAE<30 min; © 1% A 1 E
BE(R) . 6 LRO+QO+@+@+@ K O+
@+G+O T LW b KOA.
1.3.2 FW 5 R bR S Oh
2537 24 i R B 52 48 5 J ) (3l AT ) ) B K o 48
T BEI2 YT 8 B (2020 4F RO YALIT I PR 2R B A
IR il ik B TR AN v A T R, O T TR i 9
e AR AS I 22 5 | BRI 7 MBS R 2 e O Y o A BT,
GRIIIREE IR LT B AR, KR %0
1.4 gAbRUE OF B G 1R v B2 W fnp s
PEUE AR UE s @ 4F I 40~75 % 5 ) M g o6 5 K0
@A 1A H N AR 2 HAb A IR @2l #H
- 234 -

G R O 2 B s R E .

1.5 HEBRARME  QOLEURIT 2L B A R L
QA Z MY L H ;OB I HO M VE L E
I N3 WA B A 22 R GE RN s TG S PESE % B TR
SO R R OB SR 2 BT R 2R
2 ] T o2 3 5 (© Bz Jbk b A% e s SB35 QDI
AU 3B 15t 97 T IR S @FFAERE A 1 s B )
Al e 0 52 M e & s @M A TE B ARTRYT TR .
1.6 MWivEbriE  OBFFE I 2 48 7 £ e iR IT
H QW BRI A R F AR QMM 22 52 1
WF5T St & 5 @ PR AN B PR 58 BRI E TR 9T o

1.7 BEARSEAGSE R BENL A B i A AL
N L L
5% SR I 245 A AR AR 9T 5 WOMAC B 43 8%t
HELH - 35 Z B AIK 8=4 53 , PR L AR HE 22 35 0=6 47 .
Zy > a=0.05 B |, Z,,,=1.96; Z,_,, B=0.20 B} ( % fig
80%) , Z,5,=0.84, 2K F P FE 7 24 85 LU B¢ i A A it 11
BN AT 340, B EE]15% 1% % 51
B RE AN 40, 5 20 18 R 1) B0k 80 1)

K FH A7 BR Bl AL Ak D7 9, FE 10 1 B 4 fif H SPSS
20.0 H A4 25 B 80 i) fE 3 1 B ML 43 L 7 51 o K 2B AR
4L BATEDF 3l i o0 Bl R 1 % — A%
B R ENECHAEE P B A E B AR
001 % 080 1Y% 2 g = , 5 5838 A AL ™ 4% X I
A BEEGEHBAS S B EWSES AN D
VARG — R DA S FL RO . X A s R iEA
WIS, 7E — 24 5k 2 44 5 43 41 00 G W B N B LR
L A AR R AL B TR X g 045 B CREES
UL ALLEPRTIF 001 55 5,58 2 (7 97 IF 002 515
DL 2R e, 25 0k Bk 5 sk 5 ), IO N B Y 4 iR
L IRE R A AR AL AT T
1.8 JAIT I (1) WLEL L 28 T3 45 1A R 7 o vk e
BaMFEIITIRIT . QMR A 4L
10 g ¥ 10 g MIp 10 g MG 10 g )11 10 g,
FHIFF 10 g 10 g AR 10 g AN 10 g 09
MBE30 g AT 10g.HH10g. HE10g. HA
10g. 112510 g . H 5 10 go 254k i i JC85 1 %
X = B B 24 B AR AL OF el 25 B gt — R
200 mL/4%, B E B H R IUE R 148, Q% HF
BARIT . H A A AL A R R A 4 0 P ik
T A AL ZAE Al S AR A L, X
i 51 ) PR A 0 i AT EIE U JE O 28 A R Y 5 A
0 28 7 95 b a5 AR S 28 A o R VR LA T AR AT




32 EH 128
20264F 6 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 12
Jun. ,2026

J7 1) 3G LA R M0 5 v L 1% — SR WG AT i 4k
R T B B 2 R R R REURR L B 2R A A AL O
YERIGIT M. FHIRIT B E BUNEMYL , R H AT
SR, DAFR e AR FR A Y Sk LR ELL L JRE S
JUL K e R UL ), 8 325 8 AR 451 38 120~140 K /min, B
1S min FEAR 5 28757 40 8, %o HLARG 47 248 05 A7 #R 7k
o AR IR AR DR LR B4R T 00 4 05 9 A St
FEAR K 2 min; 2235 6 BRI T IR AR IER; 2 8, 1
BE /NS R B e R B A 60 s, 25 AR . i T
AR 5 /T ¥ TR — 32 AT B U AT S — B IO
A% BT I ] 4 U 24 25 min, BB H 1 IET 48
(2) % BZH 25 7 98 ok A | 20k ) 4G W 0 e 4
GHYT . OFER T MR 0.2 g, F 5 A FEH
2545 PR A [ 24 1 7 H20203325) HAR , 44k 1KL,
BEH VIR GG IR, IR 1R 5 452 @4k iR a5
7 W I B (K7 0.75 g, YL IE KI5 VL 25 4 BR 2
Wl [ 25 1 7 H20060647) IR, 40 1k, 5 H 29K,
MR JE IR, IR 4 J8] s @ BRYT « 7 rp s vl o35, 5B A
FMOE L 75 57 2 0 JEOMR B2 IR K rl AR e 0 o A A
K MR R 2 000 Hz B9 J7 U, H I R B R 20~
30 mA, &K 20 min (Jb 3 55 BOHT R R AR A
BA2008-11 7). & H 13,3097 4 4 .
1.9 WEHRFR (1) V8% KW RN 22 5o 5 Ry K2 i
KT RIGE(WOMAC) P4 ic sk 41 KOA B 4
BT BT MG IT 4 8 J5 WOMAC ¥4y . % i 3 il
24 A bR AEAL T FY R, 4 10 36 T KOA Y I R AE
ARZRAAE, RS SASBR A B 2 T i
WEPPAL 25 H X 17 A KW IR A H . ST H Y
K A5 BRI 43 1 (VAS) BEAT B AL 3P 22 |, S 403
Fil R 0~24 43, P43 45 L 15 95 0 ™ i 12 B 5 T AH G OC
F, BIAG 43 B ey 2 Y i DA R R B S 20 (2) 1L ¥
TR FR & IR YT H S SO R 2 I KO, R
P it 156 G 28 T8 BRF I 5 5 CELIS A 6 00 1fn 375 1T 78 it Ji
C Ui IR (CTX- 1) Jz e T 789 Jig Jit g i R 2 5 3R 5
Ji & 1 (COMP) Jiz Bt 5B 56 i 3K 7K 7 (b 52 5 %%
A 25 e A A BR 23 | L it EM20251108B) . (3)
A AT K < 52 FH 5 R GaitWatch = 2 25 25 43 #r
LFRGE, /r M4l KOA BB 12500 2 e T WL S 4
S (4) L5k TR0 < >R A JZL- 1T 784 M-tone 4K 20
2Lk J K A R g (R EE ] GE a2 B A TR A
Al ) IS T 2R T IR S A RO R D sk AL K% B B
WUWLIK 7o 8 B dl 215K J0 4 4 T 3k 44 3k 3 B %
Y0 38 A (TR Y Sk L 5 o A Ak R A UL D1 ) S e e
) A B BR T, FH 1 mm e s 8 0 S R 24 A0 i ) i

JE 5% 100 B8 2, 5 I 2 500 g i 7 BT R Y
PLFEAE (Lyyy,) , W2t 3 Y- 294 o (5) A 1 o o
% (SF-36)1"7 - iz i F AT Al R 200 35 8 > ¢ i
B HLR AR BRI AR 45 R GEARE K M AN G U L
AR FERES 06 S K AL 2SRRI T )
fiE M0 PR A FIR O o 10 P4 KOA B IR YT R R
IT 4 8 5 H By .
110 ZEit2= o0t SC 5 84 R ] SPSS 20.0 # 17
et oy B o T2 2 BEORE rp vk ) AL A T B
B, 2H 8] B AR T GR35 AF 0 e R A T R BORHE
HEAT IE S PERG 36, R x5 F6oR L 20 ) H 3 SR o
¥ . JRITHI G WOMAC P43 (il 57 -47 5E - il 56
(TUG) P43 25 25 Z 50 B =k WL Bk B WILL 3k 75
{ELR FH X5 2271, 20 PN 45 IF 0] A5 b A SR FH o 4 T
I 25457 B AL 18] LR TS, BEAS 46 35, LA P<0.05
RREFHGI¥E X,
3 £R
3.1 W20 KOA & & IR T i )5 WOMAC I 45 [ AL
1697 1 P 41 KOA % WOMAC P43 H & 18
B OC D e & B4y Oy A 2 RS L
S ARAIE YT AT A IR YT S WAL E R R OC
) RE BBy BOIR YT R B 2k (P<0.05) . 54
M IB YT G W AR 0 i, AL L 22 R o 48
Thep i X, $ 7R W8 4H 5 0 B 41 A G2 A PR T 9T
RO Y T U B A AR AR OG Y T RE A B A M T R
W 5 (P<0.05,P<0.01). W33,

R3 WHEBEBTHRE WOMACESLE (x+5)

Table 3 Comparison of WOMAC scores between two groups

before and after treatment (x+s) N

£ 11 G 11 3 fL A KA UhE Ay

WA 35 JAJTHT 13.63£1.31 4.54£1.07  47.41+4.23  65.74+5.28
JAITIG 6.08+1.41V 2.74+0.71'Y 2337+245"Y 31.14+2.62"
STREZE 30 JAYTHT 13.57+1.69 443+1.13 45514429  63.51+5.37

VRITIG 6.67+2.25" 333+0.88" 24.73+2.25" 34.73+3.99"

T 5 A A T R I8V P<0.05,2 P<0.01; 5 % BEALVA 5T E 1L
3 P<0.05,YP<0.01(F4-£ 7))

3.2 WA KOA B #iRI7 il o g #a s S
Fed IRIF AT 4 KOA % CTX-1 .COMP /K F-
g zR LG FE L. SAHIBIFH L, IGYT
Jo P4 R CTX- 11 . COMP /K - 34 I . ol 3 (P<
0.05) . SXFRA R E R, WEHCTX-1 |
COMP /K- W] & Jt i, 22 % H A 48 it % 2 X (P<
0.05,P<0.01)., W% 4.

3.3 WA KOABEWBITHIE LESEILE AT

- 235 -



32 EH 128
20264F 6 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 12
Jun. ,2026

x4 BABRFRFAREMFEREREREDLE (3£

Table 4 Comparison of serum markers of cartilage metabolism

between two groups before and after treatment (x+s) peg L'
245 1915 i 1] CTX-1I COMP
pUE 34| 35 YRYTHT 6.61+0.99 9.83+1.35
BT IR 4.03+0.78"%  6.66+1.28"%
Xif R 2 30 YRIT T 6.98+1.06 9.41£1.13
WIFE 5.01x1.08" 7.29+1.19"

FIPIZ KOA (B35 K 20 i S WS AR S A 3 2
SRGEI L. SARMIRITHTLE G754
S LR D ] 5 0 (P<0.05) , XS AR B
/> (P<0.05) . 55X BAGIT S iR, WA 4l P K
A W 36 A0 (P<0.05, P<0.01) , XUSZ £ 41 W] 5 U
B (P<0.05), WFES.

x5 BMABRFRFTURESESHER G+

Table 5 Comparison of gait parameters between two groups
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