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Clinical Efficacy of Duhuo Jisheng Tang in Treatment of Patients with Liver and
Kidney Deficiency Type Knee Osteoarthritis and Changes in Joint Fluid Metabolism

RONG Bing'*, LI Jian', JIA Jun', PAN Ming-zhu', CHEN Shao-qing’, SUN Peng'
(1. First Teaching Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin 200193, China;
2. Affiliated Hospital of Inner Mongolia University for the Nationalities, Tongliao 028000, China)

[ Abstract ] Objective; To observe the clinical efficacy of Duhuo Jisheng Tang in the treatment of liver-
and-kidney-deficiency type knee osteoarthritis (KOA ), and analyze the changes in small molecule compounds in
synovial fluid before and after treatment with Duhuo Jisheng Tang. Method: A total of 73 patients with KOA
diagnosed at the First Teaching Hospital of Tianjin University of Traditional Chinese Medicine were selected and
randomly divided into observation group (42 cases) and control group (31 cases). The observation group was
treated with Duhuo Jisheng Tang, 150 mL/time, 2 times a day, for oral administration. The control group was

given glucosamine sulfate capsules, 0.5 g/time, 3 times a day, for oral administration. Two groups were treated for
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a month. Visual analogue scale score ( VAS), Western Ontario and McMaste Universities ( WOMAC) , self-made
knee joint swelling score and comprehensive therapeutic response were taken as clinical outcome indexes. Synovial
fluid of all of the patients with KOA was extracted before and after treatment. Supernatant liquid chromatograph and
component analysis were used to analyze the differences in synovial fluid metabolism between two groups before and
after treatment. PCA potential difference biomarkers were analyzed by EZinfo 2. 0 software. Result: After I month
of treatment, the scores of VAS, WOMAC and knee swelling of the patients in two groups were significantly
alleviated compared with those before treatment (P <0.05). After 1 month of treatment, compared with control
group, VAS, WOMAC, knee swelling score, comprehensive treatment response evaluation in observation group
were significantly higher (P <0.05). Compared with before treatment, in observation group and control group, the
levels of pantothenic acid in the knee joint fluid, the expression of tyrosine, tyrosine and the expression of benzoic
acid, citric acid and proline were increased after treatment (P < 0.05). Compared with control group, the
expressions of pantothenic acid, kynurenine and tyrosine in the synovial fluid in observation group were lower, the
expressions of benzoic acid, citric acid and proline were higher (P < 0.05), and the expressions of taurine,
B-cryptoxanthin and lysine in synovial fluid of observation group were significantly increased (P < 0.05).
Conclusion: Duhuo Jisheng Tang could reduce joint pain, swelling degree, and improve the range of activities and
the quality of life of patients with liver-and-kidney-deficiency type KOA. At the same time, the expressions of
pantothenic acid, kynurenine, tyrosine, benzoic acid, citric acid, proline, taurine, B-cryptoxanthin and lysine in
synovial fluid were also changed with the improvement of symptoms in liver-and-kidney-deficiency type KOA
patients.

[ Key words | Duhuo Jisheng Tang; knee osteoarthritis; metabolomics; tricarboxylic acid cycle; taurine
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L5 AU k] W EE, R ( Thermo Fisher 23],
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WOMAC PF4r 7 AR e o I 56 35 i K F 2 95 4%
F AT, R OC T B2 R TC M i, 1 43 5 TR OG0 4% B ik
i B R SR AR L2 43 5 DG TT rh BE b i | e ik S B
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x1 WALREFKITEE VAS, WOMAC ST LB (2 £5)
Table 1 VAS and WOMAC scores of patients in two groups

before and after treatment(x +s) I3
4153 mtE AR VAS WOMAC
WEE VRITHT 42 7.16 +0.95 55.14 £7.22
GBI e 2.13 20.67"% 25.80 £5.90"?
XPH JRYTET 31 7.28 +1.45 54.93 +6.28
GBI R 3.63 0. 52% 36.58 £4.16"

T S RAEIT AT P <0.05; 5% 4G5 i P <
0.05(F£2~6F).

K2 WMABFBRTHRBEXTHEKEEZLILR(x£s)

Table 2 Changes in knee joint swelling before and after treatment

in two groups(x +s) v
451 Lk IRITH BIT R
W5 42 1.85 £0.24 0.39 £0.09"?
Xt B 31 1.88 £0.31 0.78 £0. 16"

2.3 WHRERITRIG LR IT ROV e S X
MR P, WL A B8 5T SO A S B AR T RO A Y
X RAL(P <0.05) . W& 3,

£3 FABHBTHESATHES LB (1xs)

Table 3 Changes in comprehensive curative effect before and after

treatment in two groups(x +s) Ay
21 51 151154 BT RO [ A7 BT
W 5% 42 3.94 +0.47% 3.75 0. 56%
papiisl 31 2.67 +0.34 3.19 0. 41

2.4 RNRRNKZEMETER BRWE A B 2 fi
BT, B RS, TW Rk A 3 o A48
HR KPR RN, 64 3238 & 16 7w A AT VBT
il B FEL A R S SE IR AR I 45 A G 8
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FRE AT WS A SR E IR R S I AT A B, W
YLV YT R 5 T ™ W o 2 R W T M. IE
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Fig.1 Peak intensity of positive and negative ions in ion chromatography

2.6 FECEAEDARICY NPT R EZinfo 2.0
BAFREAT PCA 4387, I JFH 1 A 0 56 3IF )5 3 Hi 91 52
IE AR R AT R . 76 IE B AR (R°X =0.922 8,
Q" =0.897 4) Fl i g 7B (R°X =0.913 5,0° =
0.897 3) T, 2 dHiiEHEARAY R 25, WK 2,3,

2.7 AVEHAE ARSI B AT B 2 A o 1R
T L X S AR v X B B IE , 6 BRZH YA T R JE AL
16 Fhz Ry, KA gE Rl 6 f (2 KH
M KPR E R AR R M S R ) , UL 450
AT TR L i 26 Fh = 5y b A sk
Pk O Ffr (5% BRALAH TR] 22 59 6 Bl K [l 25 59 4y
PR AR, BB B R KA R ), WE 4. 5T
AT L3, X BRALIR YT SR 12 IR R IR &R (I R Kk

KS) | ] & HITHT
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Fig.2 Principal component analysis on serum samples in control group before and after treatment
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Fig.3 Principal components analysis on serum samples in observation group before and after treatment

x4 RHEERUWER

Table 4 Metabolic information

R wem migh PO
bod 218.104 5 219.2350 4.44  C4H,NO;
2 iR 122.029 8 122. 121 4 2.37  C,Hy0,
RIR AR 118.034 7 118. 040 0 5.08  C, H,NO,
Fr BRI 191.131 1 191. 140 0 3.66  CgHZ0,

i & 2 181.189 6 181.189 0 3.16  CoH; NO,
i & 2 131.183 6 131. 180 0 1.36  CsH,NO,
4R 125.136 7 125.150 0 2.35  C,H;NO;S
BB R 552.463 6 552.890 0 2.74  CuHseO
PIERNI 146. 187 5 146.190 0 4.58  C¢H\,N,0,

RS MABFRTHEXATRO MRBFERMRELE (v 5)

AR, R B IR Ar i R M Il A R R ik & (P <
0.05) ; SXF AL VAT 5 LR, MAR Az R W K IR &
M2 Wi 2R 2R IR TEAR, 28 TR A7 A5 IR B I 2 R R 3k
(P <0.05), Wk S5, J5h, WEHIBITE S5IA
ST LS, B LR AR bR ic W AR Ak Ak, AR i B- B
WRENBARBRLY BT & (P <0.05) X 4
BITRIE T ARk, WLk 6,
3 itig

Wi & TR N D454 22 0 Ak ™ L KOA X — &4
PRGN O 2728 T b2 20 JL g R 1) B, J2 5 e rh
ARSI AR RE NI BB N R 2 — ., Kb
K B AR A7 T i RPN KOA B A 7 Il i, OF
FER I KOA 8 H A AE R I I , R A G ), k2 3
AiE |0 B A5 22 J 1 ] B, KOA LI SE AR m] 22 R

Table 5 Comparison in expressions of six metabolites in synovial fluid of two groups before and after treatment(x +s) A~
2 151 %% i [ 2 IR R IR E R Fr IR i A R iy = R
popiist 31 VB IT R 38.36 +4.68 8.32 +1.26 26.73 £3.66 5.71 £1.03 33.97 £5.19 6.37 £0.97

WA 18.64 +3. 14" 19.27 £3.55"  15.39 £2.83" 26.39 +2.88"  21.27 +1.88")  13.59 +2.06"
W 2 42 YBIT R 35.89 +6.91 8.73 £1.33 25.97 £4.01 5.93 £1.68 32.45 +4.39 7.06 £0.48
BT R 4.36 £0.88"% 26.89 +4.14"% 3,46 +0.57"% 35.49 +3.08"? 11.06 +5.98"% 17.08 +1.33"?

x6 MABRFRTAEXTREAIMAPERVRELE (v +5)

Table 6 Comparison in expressions of three metabolites in synovial fluid of two groups before and after treatment(x +s) A~
4151 1511 %% I ] LR i B-REER =N
X Hid 31 bbas: ] 14.99 £2.01 2.36 0.53 6.34 +0.73
WRIT A 14.37 £1.28 2.17 £0.28 6.68 +0.59
UK S 42 RIT R 15.89 +2.05 2.08 £0.35 6.71 £1.85
RITIR 43.86 5. 11"% 21.89 £4.69"? 31.82 £4.77"%
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