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ABSTRACT  Objective: To evaluate the clinical outcomes and safety of external application of Tongning( %", TN) gel for treatment of
mild - to — moderate knee osteoarthritis( KOA ) with syndromes of kidney deficiency and tendon — vessel stasis. Methods ; Five hundred and
seventy — six mild — to — moderate KOA patients with kidney deficiency and tendon — vessel stasis syndromes were enrolled in the random-
ized , double — blind , placebo — controlled , multicenter clinical trial 432 cases in TN gel group and 144 cases in placebo group. The patients
in TN gel group were treated with external application of TN gel at the pain spots of affected knee,while the ones in placebo group with ex-

ternal application of TN gel mimetic agent at the pain spots of affected knee. All patients in the 2 groups were treated twice a day,3 g at a
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time for consecutive 3 weeks. The Western Ontario and McMaster Universities osteoarthritis index( WOMAC) pain score, stiffness score , ac-
tivity of daily living( ADL) function score and total score were recorded and compared between the 2 groups before the treatment and at 1,
2 and 3 weeks after the beginning of the treatment respectively. Furthermore, the total outcomes were compared between the 2 groups at 3
weeks after the beginning of the treatment ,and the complications were observed and compared between the 2 groups. Results; (DOne patient
in TN gel group dropped out of the study for failing to be treated as required. @There was interaction between time factor and group factor
in WOMAC pain score( F =166.662,P =0.000). There was statistical difference in WOMAC pain scores between the 2 groups in general
in other words ,there was group effect( F'=148.461,P =0.000) . There was statistical difference in WOMAC pain scores between different
timepoints before and after the treatment,in other words, there was time effect( F'=3.823,P =0.022). The WOMAC pain scores presented
a downward trend over time in the 2 groups, while the 2 groups were inconsistent with each other in the variation tendency(36.72 +12.97,
31.93 £12.22,26.49 +11.50,20.29 +11.79 points, F =148.461 ,P =0.000;35.47 +13.38,33.44 +13.11,32.63 +13.79,31.61 +
15.00 points, F =8.574,P =0.000) . There was no statistical difference in WOMAC pain scores between the 2 groups before the treatment
and at 1 week after the beginning of the treatment(z =0.994,P =0.322;:=1.262,P =0.207) ,however,at 2 and 3 weeks after the begin-
ning of the treatment,the WOMAC pain scores were lower in TN gel group compared to placebo group(¢=4.813,P =0.000;:=8.241,P =
0.000). @ There was interaction between time factor and group factor in WOMAC stiffness score( F =80.764,P =0.000). There was sta-
tistical difference in WOMAC stiffness scores between the 2 groups in general, in other words, there was group effect ( F =57.734,P =
0.000) . There was no statistical difference in WOMAC stiffness scores between different timepoints before and after the treatment,in other
words , there was no time effect( F =1.920,P =0. 148) . There was no statistical difference in WOMAC stiffness scores between the 2 groups
before the treatment and at 1 week after the beginning of the treatment (23.93 +15.76 vs 23.38 +16. 24 points,¢ =0.362,P =0.717;
21.22 £14.74 vs 22.00 £ 15.93 points,z =0.530,P =0.594) ,however,at 2 and 3 weeks after the beginning of the treatment ,the WOM-
AC stiffness scores were lower in TN gel group compared to placebo group(17.50 +13.20 vs 20.95 +15.75 points,t =2.374,P =0.019;
13.84 +11.85 vs 20.21 =15.87 points,t =5.103,P =0.000) . @There was interaction between time factor and group factor in WOMAC
ADL function score( F =159.442 ,P =0.000). There was statistical difference in WOMAC ADL function scores between the 2 groups in
general ,in other words ,there was group effect( F =145.611,P =0.000). There was statistical difference in WOMAC ADL function scores
between different timepoints before and after the treatment,in other words, there was time effect( F =7.790,P =0.000). The WOMAC ADL
function scores presented a downward trend over time in the 2 groups,while the 2 groups were inconsistent with each other in the variation
tendency(34. 11 £11.51,29.71 +11.04,24.42 +10.37,19.36 +10. 80 points, F =145.611,P =0.000;32.65 +11.94,30.77 +11.90,
29.66 +12.46,28. 64 +13.38 points, F =8.764 ,P =0.000) . There was no statistical difference in WOMAC ADL function scores between
the 2 groups before the treatment and at 1 week after the beginning of the treatment( ¢ =1.310,P =0.191;:=0.983,P =0.328) ,however,
at 2 and 3 weeks after the beginning of the treatment,the WOMAC ADL function scores were lower in TN gel group compared to placebo
group(t=4.554,P =0.000;¢=7.542,P =0.000). (®There was interaction between time factor and group factor in WOMAC total score
(F=177.900,P =0.000) . There was statistical difference in WOMAC total scores between the 2 groups in general ,in other words, there
was group effect( F'=150.622,P =0.000). There was statistical difference in WOMAC total scores between different timepoints before and
after the treatment , in other words , there was time effect( F =6.861,P =0.001 ). The WOMAC total scores presented a downward trend over
time in the 2 groups, while the 2 groups were inconsistent with each other in the variation tendency (33. 81 + 11.34,29. 47 + 10. 88,
24.27 £10.26,19.09 +10. 61 points, F =150.622,P =0.000;32.46 +11.72,30.60 = 11.66,29.55 +12.23,28.55 +13. 16 points,
F=8.694,P =0.000). There was no statistical difference in WOMAC total scores between the 2 groups before the treatment and at 1 week
after the beginning of the treatment(¢ =1.224 P =0.223;1=1.063,P =0.289) , however, at 2 and 3 weeks after the beginning of the
treatment ,the WOMAC total scores were lower in TN gel group compared to placebo group(i=4.662,P =0.000;:=7.820,P =0.000).
(®At 3 weeks after the beginning of the treatment,29 patients were controlled 66 good,248 fair and 88 poor in TN gel group;while 2 pa-
tients were controlled 6 good, 14 fair and 122 poor in placebo group. The TN gel group surpassed placebo group in the total outcomes(Z =
12.310,P =0.000) . @AIl patients showed good compliance and finished the treatment as required except for 1 patient in TN gel group
dropping out of the study. The mildly elevated transaminase( 1 case)and mild local skin allergy( 1 case)were found in TN gel group,while
mild local skin allergy(4 cases)was found in placebo group. The transaminase returned to normal and the skin allergy subsided spontane-
ously after stopping the medication without any special treatment. There was no statistical difference in complication incidences between the

2 groups () =3.593,P =0.058) . Conclusion : External application of TN gel can relieve knee pain and stiffness and improve knee func-
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tion in mild — to — moderate KOA patients with syndromes of kidney deficiency and tendon — vessel stasis,and it has high safety.

Keywords osteoarthritis , knee ; Tongning gel ; clinical trial
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TR 431 36.72+12.97 31.93+£12.22 26.49+11.50 20.29 +11.79 28.31 +18.47 148.461  0.000
PRIFI 144 35.47+£13.38 33.44 £13.11 32.63+13.79 31.61+15.00 33.43+12.82  8.574  0.000
At 575  35.14+13.09 32.25+12.87 29.05+14.11 26.12+15.82 29.99£13.26  3.823 0.022?
gt 1=0.994 1=1.262 1=4.813 1=8.241 148. 461% F =166. 662"
P 0.322 0.207 0. 000 0. 000 0.000” P =0.000"
1) ViR 5 22 0 T T 2 56T ARG HL;2) AN F AN P AH;3) 38 HAUN Y FAEH P AE,
x4 2ARPEBREXTREEMKREILEREBTEE WOMAC EREES
S e L Dl ERR PR/ (x + 5.4
S N~ WY e Y T T
TR 431 23.93+15.76 21.22+14.74 17.50+13.20 13.84+11.85 19.13+17.32 57.734  0.000
TRIFY] 144 23.38+16.24 22.00+15.93 20.95+15.75 20.21+15.87 21.43+15.38  4.043  0.000
A1t 575  23.64+15.80 21.72+15.21 19.29 £15.01 16.98 +£15.94 20.45+16.22  1.920” 0. 148%
LS AT 1=0.362 £=0.530 t=2.374 t=5.103 57.734% F=80.7647 ,
P 0.717 0.594 0.019 0. 000 0.000” P =0.000"

1) P22 RS 5 22 o By SR R 2 Q1 RAG R 2) ROV FAERN P {E;3) SCH AR Y FELAN P AH.
x5 2HBPERSXTREEHIMFIEEERTEIE WOMAC B EENIIETS

ag AR WOMAC IV SN ME I3/ (5 21.53) Fli P
i WWITHT  WRITTTIRIE LA RITITIA)G 2 8 ST TTIR)G 3 )8 it
TR 431 34.11x11.51 29.71+11.04 24.42+10.37 19.36 +10.80 26.75+21.12 145.611  0.000
TR 144 32.65+11.94 30.77 £11.90 29.66 +12.46 28.64+13.38 30.29+14.10  8.764  0.000
Gt 575  33.24 £11.62 30.22+12.05 26.83+13.44 23.62+18.18 28.63 +15.87 7.790%  0.000%
K9 58 11t t=1.310 £ =0.983 t=4.554 1=7.542 145.611% F=159.4427
P1E 0.191 0.328 0. 000 0.000 0.000” P =0.000"

1) VU225 22 5 SRR i 1T RAB G2 ) R0 F A P AE;3) SCH AUV F B P fE
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RS AR 2 410N B R BN 5E A — G IR T X
BIT PRI 1,2 4L 1 WOMAC SF4y i, 4l
] 22 S RGeS R TG e 2 A3 AL R T
BEWCZH R WOMAC SPF4r MR TR (R 6) .
3.2.5 ZGBYTRC WRITHEIRIE 3 A T BERCAL)
ERITRUL TR BN (Z =12.310,P =0.000) , I,
%27,
3.3 RAMEMREMEIENER BRI TERYL 1 )
SRR AN, oA B K PR 0, ¥4 B s Ui 5
BURYT o TR 1 1)t I A e R R T v, 1 15
H B S R PR A B e s 22 SRR 2 4 4 o B S e ik
SRR I G S AR MR IR AL P 152 24 ) A BV SR B
FERRSBATTIEIR . 2 4B E I RAE R A R, 22
SIGi i (' =3.593,P =0.058) ,
4 it it

KOA J&H = R 7 “ JBUE” 5 37 5 ms . (N
2 ) P RIS AR T BE” B P R R F B, (&
7]« ) B RIEW AR E, A ol (R
5] - KHTIE) B R TER B AN 28, BEIR R ,
TER R, 44 FUVEIR " A TE G R LA R 53 I i i
Z W, TEEIMAEIRTT KOA BAA BTG IRIT L,
REVR /A T HRAR S (R 259 BT B0 Bl A B 9 &
Ao BURBFIEIN N, P BE ANGTE BB 005 S8 R I V70
W, A R WL R 2 R M S T PR o TR T
JEE SR F ] o B R B SV A SRR A Hh R RS, T
A EE S 27 Bemti B ims AL B s e T e
JB Hh B SEE 5 2% 3 I AR BRI, R A — B 1 T

BRARAE R G824 THPREE R DR, LR M
UL B V4 R 5 328 B MRS TR B R A A XU
B PRS2 0 DIk, =3 A TR A WA Al B 40
AEEE T ELE A AN A 51 2538 A 22258 W94 T 5 B el
TR R XU 2% R BRI A DA%, A IR T
FEHZE s B R AR S =258 FH TR USRI T 22 T
TE RN SR AL, AT R
PUIBCHIZE S T Ht 2k B S R AT IS 1 2y
A IR MR KGR AR BRI DI

SN T BE S, B P B2 KOA ' fif ki i ik
SR R RS P A E A i e, H 5 3 sh D e
BRI R )E 2 A, SRR AM R T
BEIR AL 1) WOMAC P oy ARAE E 23 [ H i
SHUTREE > A W A3 | B I )96 i 0% 0 4
o AFTEAS R R T RSN IR i S KOA
P R A BRI IE (9 S AT 30RO 79. 58% , IR T BEAE F
TR 93.33% X AT RE S R H R IR
AR AT TEERL 1 0 B E R AR T
1 {51 BRJRy 0 B R P B e i, 3945 25 SR RS2 IR o ]
UL JR 7 BRI S SN TR RS 5 58 T T 25 )5 m] fE
2 B DI RE R o

ASBIRFE e FE Bt T ) WOMAC Mg | AL A
H #1630 3 ANJr I pPU R D0, BB & LA R0t S b
KOA [FIBIFHIIG PR, X KOA (i 3Ffh BA 85
YT EEPE S HACHF IS A7 78 LA R JR IR A - D7
L TINERIS I W=D N R PIZ N e St S A DR 2
Hh B KOA ' R 7 IS i TE 28 &, 12 24 %o At 3k Y e

x6 2ARPEREXTREEMIKRHILEERTENE WOMAC 214

FEA R/

WOMAC" JA3F43/ (x +5,4%)

T e rae L e merees a0 P
FETHERCAL 431 33.81+11.34 29.47+10.88 24.27 £10.26 19.09 +10.61 25.82+19.22 150.622  0.000
GRFIA 144 32.46+11.72 30.60 £11.66 29.55+12.23 28.55+13.16 29.72+13.09  8.694  0.000

Hit 575  33.23+10.83 30.01+11.91 26.70+13.54 24.65+15.67 28.83+14.34  6.861> 0.001%
L rEs g iy t=1.224 1=1.063 1 =4.662 1=7.820 150. 6227 F=177.900" ,

P{i 0.223 0.289 0. 000 0. 000 0. 000” P =0.000"

1) P42 5 2 5 SRR 7 B R R ARG 2) TR0 F A P AE;3) SCH AN F RN P fE
KT 2HABRPERBXTREEFIRTLRESESTH

. N AT B TR
A R e T K TR
I TR A 431 29 66 248 88 79.58
BRIRH 144 2 6 14 122 15.28
At 575 31 72 262 210

1) 2y Clli PRAZE KL + BB + A RNKD /R BN
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