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[Abstract] Objective To investigate the clinical efficacy of Bushen Huoxue Decoction (BSHXD) in the treatment of knee
osteoarthritis (KOA) with kidney deficiency and blood stasis pattern, and to preliminarily explore its association with changes in

the chemokine ligand 2 (CCL2)/chemokine receptor 2 (CCR2) axis, M1/M2-like monocyte phenotypes, and related inflammatory
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cytokines based on peripheral blood indicators. Methods A total of 72 patients with KOA characterized by kidney deficiency
and blood stasis pattern who were treated at Hunan Provincial Hospital of Integrated Traditional Chinese and Western
Medicine between December 2024 and December 2025 were enrolled and randomly assigned to treatment group or control
group, with 36 patients in each group. The treatment group received oral BSHXD, whereas the control group received oral
celecoxib capsules. Both groups underwent continuous treatment for 4 weeks, followed by a 2-week post—treatment follow—up.
The Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score, individual Chinese medicine (TCM) pattern
scores, peripheral blood levels of interleukin (IL)-4, IL-18, CCL2 and CCR2, and M1/M2-like phenotype-related indicators
were compared before and after treatment. The overall response rate and incidence of adverse reactions were also evaluated.
Results Compared with pre—treatment levels, both groups showed significant reductions in WOMAC scores, TCM pattern scores,
CCL2 and CCR2 levels, M1-like phenotype-related indicators, and IL-1f levels after 2 and 4 weeks of treatment (P<0.05),
whereas M2-like phenotype—related indicators and IL—4 levels were significantly increased (P<0.05). Compared with the control
group, the treatment group exhibited significantly lower scores for soreness and weakness of the waist and knees, kidney-—
tonifying dimension scores, and CCL2 levels after 2 and 4 weeks of treatment and at the 2-week post-treatment follow—up (P<
0.016 7). The total TCM pattern score was significantly lower in the treatment group after 4 weeks of treatment and at the 2—
week post—treatment follow—up (P<0.016 7). At the 2-week post—treatment follow—up, the treatment group also showed significantly
lower WOMAC scores, joint pain pattern scores, blood—activating and pain-relieving dimension scores, CCR2 levels, and M1-
like phenotype—related indicators, together with significantly higher IL—4 levels, than the control group (P<0.016 7). No statistically
significant difference in the overall response rate was observed between the two groups (P>0.05). No serious adverse events
occurred in either group. Conclusion BSHXD effectively improves clinical symptoms and joint function in patients with KOA
characterized by kidney deficiency and blood stasis pattern and demonstrates a favorable short—term maintenance of therapeutic
effects after treatment discontinuation. Its effects may be associated with modulation of the peripheral blood CCL2/CCR2 axis,
M1/M2-like monocyte phenotype—related indicators, and inflammatory cytokine levels, thereby potentially interfering with the
progression of KOA in patients with kidney deficiency and blood stasis pattern.

(Keywords) knee osteoarthritis; kidney deficiency and blood stasis pattern; Bushen Huoxue Decoction; CCL2/CCR2; M1/

M2-like phenotypes; inflammatory cytokines
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Table 1 Comparison of baseline characteristics between

the two groups of patients

PER/15] AR/ S BMI/
B G %) (s 1) (B kgmd)
VBIFH 35 14 21 62.1126.04 13.89%6.11  20.80+2.28
SPHRZ4L 34 11 23 61.85£6.92 14.41x523 21.32+2.43
X 1E 0.437 0.167 -0.384 -0.910
P1E 0.509 0.868 0.702 0.366
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RIT AR 2GR BEVT 2 J8] WOMAC 3143 FEAIK (P<
0.016 7)., PEWFE2,

22 FWHBEHREIEERILER

221 MAHBESIOEER ST RYTE, PR
BE S UER Y A, 22 R 0522 L (P>0.05) .
EIRIT AR L, AR ETEIRYT 2 4 T K
Biti7 2 JRA OGP R JR I I | R SRR G T i
i/ g el e A P R4 AR 20 TR AR (P<0.05) 5 ¥R 4
FEVRYT 2 J8 4 JR A5 2 e BT 2 J8 A I B R A
B AR AR 3 B (P<0.05) , X BREAFEIR YT 4 J] i

TR B Hh BRI AR 43 AR (P<0.05) . 5RYT 2 JAlAH
Lo IGITLAEIRYT 4 R SAF 2y a2 FA ) ek
I IR AR SR M | R e B rp B R A AR 4
A (P<0.05) 76T 4 J8 5675 (EAE /i fh e fi v B iE
TEFLURRAR (P<0.05) ; X FRZLAEIRYT 4 JEIEIRRR 4K
IR L ok T R O T e Bt/ ek A B A o B UE i R A 1
[ A% (P<0.05) . 51677 4 FEAHEL , % HREH A 5224 ) bifi
Vi 2 SRR ) P R AR O 1 (e Rt/ e e e
Hh EE DR I FRAIG (P<0.05) . S X RRZHAH L V69T
HAEIGYT 2 JA 4 A K5 25 5 Bty 2 JR B s 1 e
R RRAK(P<0.016 7)), FEA5-24 5 BifiiT 2 JRI G159
SRR (/e Ao B A E A AL A FRAIR (P<0.016 7)),
PR3,

xR2 MWMABREZBTHIE WOMAC S LR (x4, 57)

Table 2 Comparison of WOMAC scores between the two groups of patients before and after treatment

(x£s, points)

415 n IRITHT BT 2 A BT 4 152 Rk 2 J8
RIT 35 43.4324.95 38.29+4.22% 29.23+4.13% 30.63+3.70%
popist| 34 44.62+5.27 37.21£3.78% 31.59+4.71%* 35.21£3.76%%

t{E -0.966 1.117 2214 -5.097

P{H 0.337 0.268 0.030 <0.001

0 SIBITRTA L, ¥P<0.05; 53897 2 JAARLL, P<0.05; 5457 4 JAMLL , *P<0.05,

x3 MABRFRTAIEPESIEETS LR(M(P25,P15),57]
Table 3 Comparison of TCM pattern scores between the two groups of patients before and after treatment

[M(P25, P75), points]

(S Fef A JRITA (n=35) X} HRZH (n=34) VA PiE
KATIERR JRIT R 6.00(4.00,6.00) 6.00(4.00,6.00) 0.104 0917
JAIT 2 A 4.00(2.00,4.00)* 2.00(2.00,4.00)* 1.340 0.180
RIT 4 2.00(2.00,2.00)** 2.00(2.00,3.50)* -1.256 0.209
15255 kT 2 A 2.00(2.00,2.00)** 4.00(2.00,4.00)%2 -3.543 <0.001
IR AR IRITHT 4.00(4.00,6.00) 4.00(4.00,6.00) 0.118 0.906
BT 2 4.00(3.00,4.00)* 4.00(4.00,6.00) -3.818 <0.001
YRIT 4 T 2.00(2.00,2.00)** 4.00(4.00,4.00)** -7.051 <0.001
1525 RETT 2 J8 2.00(2.00,2.00)** 4.00(4.00,6.00) -6.259 <0.001
RN S JRIT T 2.00(2.00,3.00) 2.00(2.00,2.75) 0.000 1.000
YEFT 2 2.00(1.00,2.00)* 1.00(1.00,2.00)* 3.095 0.002
R 4 A 1.00(1.00,1.00)** 1.00(0.00,1.00)** 0.970 0.332
15255 kT 2 A 1.00(1.00,1.00)** 2.00(0.25,2.00)*% -2.286 0.022
S A/ e A IBITHT 2.00(2.00,2.00) 2.00(2.00,2.00) -0.009 0.993
BT 2 A 1.00(1.00,1.50)* 1.00(1.00,2.00)* -0.554 0.579
YERIT 4 T 1.00(1.00,1.00)* 1.00(1.00,1.00)** -0.578 0.563
1525 )5 ka2 & 1.00(1.00,1.00)* 2.00(1.00,2.00)*" -2.938 0.003
W ke JRITHT 2.00(1.00,2.00) 1.00(1.00,2.00) 1.087 0.277
YEIT 2 1.00(1.00,1.00)* 1.00(1.00,1.00)* 0.340 0.734
BT 4 1.00(0.00,1.00)** 1.00(0.00,1.00)* 0.395 0.692
15255 kT 2 A 1.00(0.00,1.00)** 1.00(1.00,1.00)* -1.427 0.154

T SIRITRIAI L, *P<0.05; 59497 2 JAHMIHL, *P<0.05; 53457 4 JAAMALL, 4P<0.05,
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2.2.2 LR HNEAE R AR By ST A
YR, P AR E N 4 5 BT I ok o 4 B b, 25
SEGFRE X (P>0.05)  SiGIF AT L, 4L
FEIRIT 2 J8 4 JE B A 25 JE a7 2 R0 B 4 B R
ML 1R 2 BE R AR (P<0.05 ) s 53R 2 TR EE,
VL FRETATT 4 TR AN B 2 P88 R033% 1M 1 448 8 1) o
P IE A5 AR 4 BT RRAR (P<0.05) 1525 Jm BT 2 JAIGYT
] P D A I ISR i P P BE AR R A AT
(P<0.05) ; 5IRY7 4 FAAHEL X BRI 24 J5 Bl 17 2 &
15 M- 48 BE R TH e (P<0.05) . S BRZHAH EL  I6
SYAAEIRYT 2 J8 4 J8 B A5 2 I BT 2 R b B e
B EIFEAR (P<0.016 7)) ; 7E45 24 f B DT 2 J&3 M1k
S AE P RS RRAR (P<0.016 7). PR3 4,
223 WARE BB GE IR, PRAL R
BAEfE B L, 22 2 TEge T 2R L(P>0.05) . 5
TRITHIAH L, AL BT 7ERYT 2 J8 4 JR] b B E A
UK (P<0.05) s 5iRYT 2 FAHLL  ZH B #R
J7 4 S BEIE R SR B AR (P<0.05) , 1524 )5 Bl
Vi 2 JANA ST AL b BE IR AR O3 AR (P<0.05) 5 5k

7 4 JAAR LG, X B2 AR 45 24 )5 B D5 2 J8 rb B kA
FUYESRIT4 FTHR (P<0.05) . SXFIRHAH L I69T

HAEIRIT 4 JH SAF 2y Ja bty 2 J8 v R uE A S AR 4y

IR (P<0.016 7), TEILEE S,

2.3 WHBE CCR2.CCL2 KFEbE:

BITRT, ZH R CCR2 .CCL2 /KA L, 25
PTG 245 L (P>0.05) , SIRIFATA H, P4l &
# CCR2,CCL2 KRR (P<0.05) s 5iRYT 2 JEAH
L, PIZH - ETRYT 4 J8 Mt 25 5 BEi7 2 JAl R CCR2,
CCL2 JK-FHFRAK (P<0.05) s YR YT 4 JAMS HL# R
SR AEAS 2 bt 2 JRIAY CCL2 KT (P<0.05)
X REZHTEAS 245 f BETT 2 JR ) CCR2,CCL2 /K F-34 7t
B (P<0.05), SXTHRAAALL  iGITdIfeinyT 2 JA 4)8
CCL2 /K3 TH 15 (P<0.016 7)) ; 7E15 25 J5 Bt i)y 2
Jil CCR2 ,CCL2 /KRR (P<0.016 7)., FEILFE 6,
2.4 THHABEINEM MI/M2 BEREGEEIERRIER

BITHT, BILH R E M1 M2 /K He 22 R e 48
TR L (P>0.05) . SIRYTHTHAS, ABFIRIT 2
&4 R K As 2y JE Bl 2 F G M1 K3 AR (P<

x4 WMABFRTIRPEIEREERSLLE(M(P25,PT5), 7]
Table 4 Comparison of TCM pattern dimension scores between the two groups of patients before and after

treatment [M (P25, P75), points]

g0 , HNEGERE
WRITHT YRIT 2 )4 IRIT 4 1525 )5 BV 2 JH)

RN 35 6.00(5.00,8.00) 5.00(4.00,5.00)* 3.00(2.00,3.00) % 3.00(2.00,3.00)**
ot B 34 6.00(5.00,8.00) 5.00(5.00,7.00)* 5.00(4.00,5.00)** 5.00(5.00,7.00)*
Z18 0.588 -3.186 -6.114 -5.141

P1E 0.556 0.001 <0.001 <0.001

4131 \ T I 1 9 AR

IRITHT R 2 IBYT 4 12 R REVT 2 )

RN 35 10.00(8.00,11.00) 6.00(5.00,8.00)* 4.00(3.50,4.00)** 4.00(4.00,4.50)*
Xt HRZ 34 10.00(8.00,10.75) 5.00(4.00,7.00)* 4.00(3.00,5.75)* 8.00(3.25,8.00)%*"
Z1H 0.074 1.860 -0.075 -3.176

P1E 0.941 0.063 0.940 0.001

T SIRYTHIAE L, #P<0.05; 5YAYT 2 AL, 'P<0.05; 51897 4 AL, 2P<0.05,

*5 MARERTAEVREIERBRSLEEM(P25,PT5),57]
Table 5 Comparison of total TCM pattern scores between the two groups of patients before and
after treatment [M(P25, P75), points]

ikl n IRITHT R 2 RIT 4 1525 BEVT 2 J
WEIT 35 17.00(13.00,18.00) 11.00(9.00,12.00)* 7.00(5.50,7.50) 7.00(6.00,7.00)*"
Xof IR 34 15.00(13.00,18.00) 11.00(9.00,13.00)* 9.00(7.00,11.00)** 13.00(8.25,15.00) %>
ZIit 18 0.188 -0.330 -3.895 -4.065

P1H 0.851 0.743 <0.001 <0.001

W HIBITRIAH L, *P<0.05; 5YAYF 2 JAAH L, *P<0.05 ; 5477 4 AL, 2P<0.05,
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*6 MABRFRTHIE CCR2,CCL2 LB (35 )
Table 6 Comparison of CCR2 and CCL2 between the two groups of patients before and after

treatment (xs)

CCR2/% CCL2/(pg/ml.)

Ll WO T2 dora )l EARE 2B drin i v 4 PZimka 2
VBIT4 35 12.71+3.33  9.31+£2.69% 4.99+1.70** 6.15+£1.92%# 214.74+£23.03 186.11+19.32%  152.24+12.23** 161.16£15.17%*4
XTHRZH 34 12.82+3.88 10.02+2.32%  5.81+1.24%* 8.27+2.06%*  209.74+20.10 164.84+16.97* 142.16+11.18*" 170.81+15.00%#4

1 {H -0.127 -1.173 -2.281 -4.425 0.960 4.853 3.570 -2.656

P{H 0.900 0.245 0.026 <0.001 0.341 <0.001 <0.001 0.010

1 SIBITRIA L, #P<0.05; 53697 2 ML, #P<0.05; 53477 4 ML, 4P<0.05,

0.05) M2 K -3 7+ (P<0.05) ; 51697 2 FAHIE,
PR FRIT 4 T BAF 255 BT 2 i M1 KRR
(P<0.05) ,M2 7K F-FH 5 (P<0.05) ; 5497 4 JR b4,
Xt B 4525 5 Bt 2 8 ML JKSFTH R (P<0.05) , M2
IKF-FEAR (P<0.05) . SXFHRLAAREL VAT HAETRTT 2
JE M1 ZKSETFE (P<0.016 7)), 7E45 24 5 6T 2 M1
KRR (P<0.016 7). WK T,
25 FHBEREREFKFELRE

BITRT, LR TL-18 Tl IL-4 K FAH I, 22

BHIERIT 2 JA 4 i KA 25 J5 v 2 A IL-18 /K-F-
BIBEAIR (P<0.05) , 1L~4 7K P25 FHE (P<0.05) ; S5iRYT
2 JEAHE, PRALERETRYT 4 J8 B2y IR Bl 2 J51L-
1BFEAIK (P<0.05) 1L-4 K F-THE (P<0.05) ; 5iR7T 4
JE L, % B AE A 25 fs BT 2 J8 IL-18 KB TR
(P<0.05) , IL-4 7K FREAG (P<0.05)  IRIT A AEIF 2 Ja
BETT 2 A TL-4 KA (P<0.05) . SXFIREAAHLL,
BIFHAETRIT 4 J8 IL-1B8 /K TS (P<0.016 7),7F
IBIT 4 JE RAE 2y G Bt 2 J 1L—-4 JKE TR (P<

RGN (P>0.05) . ST HARL, IALE

0.016 7)., TEWFE S,

x7 THEBERTHIE M1 M2 LLBM(P25,PT5),%)
Table 7 Comparison of M1 and M2 phenotype-related indicators between the two groups of patients
before and after treatment [M(P25, P75), %]

gﬂ%ﬂ ' i 7 2 #r7 4 P2 2
BT 35 13.26(12.55,14.56) 10.89(9.67,11.80)* 6.42(5.63,8.12)*" 7.55(6.58,9.01)*"
Xt AR 34 13.29(12.23,15.02) 8.74(8.39,10.05)* 5.92(5.31,7.64)%" 9.09(7.92,9.45 )%

Z1H -0.138 -5.419 -1.788 -3.469

P{H 0.890 <0.001 0.074 <0.001

20 51 n

HITHT BT 2 JH IRIT 4 )8 15245 T 2 JH]
R 35 5.23(3.75,6.55) 8.31(6.62,9.32)* 10.55(9.34,11.63 ) 9.32(8.21,10.25)**
Xof B 34 5.15(3.90,6.74) 9.27(7.43,10.17)* 10.74(9.55,11.39)* 7.99(7.21,9.73 )%
718 -0.030 -2.329 -0.804 -2.166
P{H 0.976 0.020 0.421 0.030
T BT, *P<0.05; 5IRYT 2 JAAHLL,*P<0.05; 5IRYT 4 JAAHIL, “P<0.05,
RS WHEBERITHE IL-1B.11-4 b8 (v+s , pg/mL)
Table 8 Comparison of IL-1B and IL-4 levels between the two groups of patients before and after
treatment (v+s, pg/mlL)
asl IL-1B IL-4
WWITHT RYT 24 W AR EZERYT 2 B JRYTE BT 2 BT 4 12 fEREYT 2 JH
BITAL 35 47.76x7.66  40.56£5.07*% 3530£3.94%  37.28+3.62% 773116 142553.61%  22.33+4.46% 20.36+5.87+
XHHRZE 34 47.018.19  38.73x4.15% 32.59+3.48*  3018+4.44**"  728+099  15.76%3.88%  19.19+4.36* 16.59+5.88%"
i 0.393 1.640 3.059 -1.593 1.751 -1.672 2.958 2.667
Pl 0.696 0.106 0.003 0.055 0.085 0.099 0.004 0.010

T SIRITRIAIEE , #P<0.05; 53477 2 A, *P<0.05; 53457 4 AL, 4P<0.05,
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2.6 FHEBEIEKRTHLE

5506} HRAH 1) A B0 (52.94% ) U3 iR 4L
SR (T1.43%) 25 7 G T2 L (P>0.05) , T
W39,

*®9 FMABEDHIUELEI(%)]
Table 9 Comparison of overall effective rates between the

two groups of patients before and after treatment [cases(%)]

g o ERE B AR oL BARK

WBIF4L 35 0(0.00) 0(0.00) 25(71.43) 10(28.57) 25(71.43)
MHRL]L 34 0(0.00) 1(2.94) 17(50.00) 16(47.06) 18(52.94)
X 1E 2,510
PfH 0.113

2.7 WMABREZREMTM

RIFHTJG , L2183 B w ML T D RESE 45
T 22 ARSIy 28 S AT PR IR P AR WL BAT i RIS SCHY S
HWAE , ISR VR ALK AR 1 B TE A iE R
I, REEFFIRAE P A AT S X IR KA 3 A R 53
8, e 1 PR K JC I RS2 R 55 2
Bk OB AT % . PR AR EA
R,

3 T

MBI I ORI B TE D), %05 LA
AT A 5 B DL I 45 9 2 2 | 324 B R AL
S KOA FOIEYY . ISR AN 1% s A
HORIT I HE MR KOAP | ASHFSE ek ekt rh |
2 KOA BF 115 BMI BARmAR , 5 2BRI T2%
HKOA F8 55 aim 1A 8 F a0 ™ 1 B R R A A7
TE—E 250, PR Im R ID X 50~80 % 5 1
MFEHS KOA B3 IR AMSIE IR 454 97 8 =X
FAR TGS IR, SERSE LU R EAIKOA AR
TEARTES—,

ARWFFEER R, AL E 1 WOMAC 143
BEIRYT HEATIN T B (EIRYTALIAYT 4 5 WOMAC ¥
Sy, BAS 2G5 IR EE AN BN BTG A
I RERE AR KOA FBF I RAEIR | H AR T AL
PE T B S [FIRT, H BE TR AR 43 A8 545 2R
N, PR EIRYT A B R B A R R R EE T
Bk, B A B I I N ZE SR 1 AT S B 3 W] A — e R
FE b R ISR KOA HR o B b BEE A R 3,
{H B ARTF TR T B R 1525 )5 f o
B TG R A B 17 B B ) T 5 B g, 150 B I 2 A

A2 AE AN IS 037 707 R0 AE 7 5 T A e
ETFEAGE S HT , 1697 4 B R IR SR AR Ay F R T
2 JEIER AN IR s T B B AR YT 4 R s 2
J52 AR SRR OL S B B I I % B A
SR Y PEFI R G 3 5 H R A E0R
BREE 8 WP BRI B 1Y BT IRI T ALAETR
7 4 JE st 2 s B T 2 FE 2 B0 A B TR s,
THUKOA B (AN 4E FEDE4) ™ FiR K BT By
BEAE R RA 0t R ZH A R 22 SRR B3 H
VRIS T HEZ K, XA R # MBI LA 7E
A ARSI R, ARSI AT

AR JE I CCL2/CCR2 $5 4% \M1/M2 # A2 4
LT IL-1B \IL—-4 #4E K 7K P2k , CCR2 /K F-7E
IBIT IR BRI B, HAS 2455 2 JEA 7 4Lk 0 iR 4l
CCL2 7K JRITHAEIRYT 2.4 JEIIE g X5 R (3
15255 2 JRROMIE T X EAL 33 ] B S Wb i i i
V1 CCR2/CCL2 il BA B Bk s i HL 40T T B AT
TERAE TG IR 5 RE AT S H M 2 | Mi7E
B35 B B D — 2 A 30y s A A 5 7 400 o A A
SEERISS . ST ERIT, 2G5 X KOA AHOCAET AN
SNE RNV A i N CCL2 ,CCR2 , Caspase—1
A5 3 T8 A R 200 o PR 03 DR A E B P, T
A EE M1 B BIIGYT 5T B3 M27K - %
PR TS e IR AUE 2GS BT 2 F M1 KPR
TXFHRAL M2 7K T X RE A SR %0 B 3% 137 o]
e 38 3 U T LR AP I 2 S R A R AR E L
IR AR R BT R B 5 Jr A8 1 & #EIR T TKOA
FIVERT . TR VAT 2H 1L-1B TE4E25 5 i)y 2 Rt
T XA JAIT 4 IL-4 TEIGYT 4 J8 Mo f5 25 ) Bl
Vi 2 JE B i e IR S U B AN B S A IR T SR
WIRPTA R R T B

ARy T, I SR B) T 4 37 3 I RN T
B DI fie A5 S0 & AR PRI AR AT G R B X 5
AR PR E AR R A E N RS (HYRYT 4
TEASBIFE ) B FILEE TR H N AL 1 42 50 il e
N, AR RFIR AL R B AT 20, LW AN B IS I 16 9T
B R AT KOA B SR At R AT,

25 TR ANEIE AR T 7 ZE Re A Ak
RE LAY KOA S8 il RAE IR | [ AIE WOMAC ¥
Sy A BRI O e 2 IR TR B S e Y
R, HAEHHLHI AT BE- S5 877 CCR2/CCL2 bl | il
A M1/M2 B KA KA 3 58 i K7 Fh AR 4% ) 4t
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RIT IV EAA O, (AR FEAAAAE— 2 SR PR 3
— FEA AR AT PR, T RES M AT S8R A G R
WK SRR RE s HL T BT R A, AN 2 DAPEARY
IR e M SRR AR AR 5 = B ATHLRIIESE 320k
PETHMNE AR , = W o s B 2 2R 2 T 1Y)
BEAERIIE, JFELAT TRy KA K BEDT I
Betilh b, 2P A BB AR I R
B BAASHIF 58 T 100 5 S8 PR % CCR2/CCL2 il B B g4
FrIAR AR R BB
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