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The effects of staged traditional Chinese medicine treatment based on the ''regulating qi and
activating blood'' method on clinical efficacy and macrophage polarization in patients with in-

tertrochanteric femoral fractures L/ jun, LI Lin-hong, GAO Han, LI Si-dong Yilong County Hospital
of Traditional Chinese Medicine , Nanchong 637000, China

[ Abstract] Objective To investigate the effect of staged herbal medicine treatment based on the " Qi-regulating and Blood-ac-
tivating Method" in the treatment of patients with intertrochanteric femoral fractures and the effect on macrophage polarization. Methods

In this prospective study, 118 patients were divided into an observation group and a control group using random number table meth-

od, 59 in each group. The control group received routine treatment after proximal femoral antirotation nail (PFNA) fixation. The ob-
servation group additionally received staged herbal decoction for 12 weeks. Changes in inflammatory factors such as tumor necrosis fac-
tor-a (TNF-a) , interleukin—6 (IL-6) , interleukin—1B (IL-1B), interleukin-10 (IL-10), bone metabolism markers such as osteo-
calcin (BGP) , procollagen type I N-terminal propeptide (PINP) and B-C-terminal telopeptide of type I collagen ( 3-CTX), macro-
phage polarization indexes such as CD86-positive ( CD86"), CD206-positive (CD206") and M1/M2 ratio, oxidative stress markers
such as malondia-ldehyde (MDA ) , superoxide dismutase (SOD) as well as functional recovery indicators such as visual analog scale
(VAS) and Harris Hip Score (HHS) were compared after 1 week, 4, 8 and 12 weeks after surgery between the two groups. Results
Compared with the control group, the levels of the anti-inflammatory factor (IL-10) and bone formation markers (BGP and PINP) as
well as the hip function HHS score and SOD activity in the observation group were significantly increased at various postoperative time
points. Conversely, the levels of pro-inflammatory factors ( TNF-a, I-6 and IL-18), the macrophage M1/M2 ratio, MDA and the
VAS score were significantly reduced (P<0.001). Correlation analysis showed that an increased M1/M2 ratio, MDA exacerbated in the
flammation and hindered the bone repair and functional recovery( P<0.001). Mediation effect analysis revealed that macrophage polar-
ization mediated 27. 5% of the functional improvement effect. Conclusions  The staged treatment based on Qi-regulating and Blood-
activating method can effectively modulate the macrophage polarization toward the M2 phenotype, alleviates the inflammatory responses
and promote the bone metabolic balance. Thus, it accelerates postoperative functional recovery in patients with intertrochanteric femoral
fractures.

[ Key words] Regulating Qi and Activating Blood method; Intertrochanteric femoral fracture; Macrophage polarization; Staged
treatment; Bone healing
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B X HEAL (n=59) ML (n=59) geitit P
(4 73. 10£6. 67 72. 416. 30 1=0. 568 0.571
A n(%) ] 5 30 (50.85) 28 (47.46) X*=0.136 0.712

& 29 (49.15) 31 (52.54)
BMI(kg/m?) 23.85+2. 41 23.72+2.38 1=0.262 0. 794
AR L [ (%) ] 15 (25.42) 16 (27.12) X*=0.034 0.854
HIFREIME (%) ] 21 (35.59) 20 (33.90) X*=0.034 0. 854
ALB(g/L) 40.12%3. 15 40.45%3.20 1=0. 467 0. 641
CRP(mg/L) 8.72£2. 10 8.95+2.23 1=0.473 0. 637
Ca(mmol/L) 2.25x0.12 2.26+0. 11 1=0. 568 0.571
P(mmol/L) 1.1520. 09 1.1620. 10 1=0. 635 0. 527
WBC(x10°/L) 6.78+1. 20 6.85+1.18 1=0.293 0.77
NEU% (%) 63.45+4. 88 63.72+5. 10 1=0.337 0.737
TNF-a( pg/ml) 32.48+5. 10 32.72+5.32 1=0.259 0. 796
IL-6( pg/ml) 18.22+3. 45 18.41%3. 50 1=0.245 0. 807
IL-10( pg/ml) 10. 15+2. 12 10. 28+2. 05 1=0.286 0.775
BMD(T i) -2.1520.23 -2.12+0.25 1=0.496 0. 621
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2.3 WMAAREMESEREEREE S0RA
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4151 TNF-a 1L-6 IL-1B IL-10

papiise::| NIl 32.48+5. 10 18.22+3. 45 12.35+2. 50 10. 15£2. 12
I NERRE 38. 15+4. 85 22.45+3. 80 15.12+2.70 9.22+1.95
RJg 4 8 35.88+4. 50 20. 15£3.20 14.02£2. 55 9.85+2.05
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2151 TNF-a IL-6 IL-18 IL-10
AJe 8 32.75+4.20 18. 88+3. 05 12.88+2.45 10. 12+1. 98
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P NEEYE 30.25+4. 12" 16.85+3.05 " 11.88+2.40" 11.25+2. 12"
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25 51 BGP (ng/ml) PINP (pg/L) B-CTX (ng/ml)
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x4 FASRERIE R ELRHEMRRL QT

21 CD86" (%) CD206* (%) M1/M2 HAE
X R ZH AT 35.25+5.42 22.85+4.28 1. 5420. 25
AR5 1 41.85%5. 60 20.25+4. 05 2. 08=0. 30
ARG 4 39. 12+5. 25 21.85+4.12 1.82+0.28
AR5 8 JH 36.25+5. 10 23.12%4. 18 1.57+0.26
ARJE 12 8 34.85+4. 88 24.25+4.05 1. 44%0. 25
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AJg 12 8 28.12+4.55" 30.85+4. 18" 0.91x0.21"

x 5% IR LER, P<0. 001, M7 22004 B R, CD86™ .CD206" \M1/M2 LL B B[] 24 1 ( F = 142. 583 . 135. 124 ,150. 231) 41 &) &% i
(F=105.334112.456,125. 789) M H. AU ( F=18.924 20. 147 22. 458) , 4 P<0. 001
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2.5 WMAARFRRESINERSIEREE X VAS
W5 HHS PF43 53 5 47 i =5 2 00 £ 7 2257 i
N, I S TSRO 2 ()R8 B 38 HL AR W 34 8 3 ( P<
0.001) , 5T MAZH He#s , WAL AL AE AR S 4% 15t 1] 2 1
VAS P44 8 3 W i HHS PF 34 0 s, Ol
5, BARJE 12 8, WA BT DR & R 4T
H(86.44% ) W3 T AT IRAL (64. 41%) , ZRA G
R (X =7.732,P<0.01)
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0.05) ., SXFHEZ g, WA 41 7E AR 5 45 B[] A5 19
IML¥E MDA 7K-F-34 i 2 A, T SOD 1% P 1 1 2 T+
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2.7 ERMARRLSESERNEXESHT MU/
M2 HAE S TNF-a IL-6 \VAS 8 Z1EM 6, 5 IL-10,
BGP .PINP [ HHS 3 i fH & (P<0.001), UL
£7,

2.8 EREAEMRLA R AR BE Ik
BEVCEARSTIIREWR I, 83 8500 i 3 B M1/ M2
FEAE R SE B, R 2800 0.3, o BN 24 27. 5%,

W8,
x5 WAARERERNEERSRIREE (52)

20 51 s ] 5 VAS 1453 HHS #F4>

o B ZH ENill 6.85+0.95 42.15+4.32
ARJE 1 6. 120. 88 48.25+4. 85
FNEEY| 4.85+0.78 58.32+5.25
ARG 8 3.15£0. 70 70. 85+5. 65
ARJF 12 J& 2.15+0.55 82.25+5. 12

WML A i 6. 78+0. 90 42.38+4. 45
AR5 14 5.45£0.82" 52.12+5.02"
AR5 4 4 3.95+0.75" 64.42+5.38 "
ARG 8 2.25+0.65" 78.52+5.40"
ARJF 12 J& 1.45+0.50" 90.15+5.05 "

« SRR L #, P<0.001, T & It 7 25 0 45 SR 7R, VAS P43,
HHS #4314 B 8] 8500 (F = 135.724.,298.451)  2H 8] 850 (F = 92. 183,
155.782) M A H AN (F=16. 542 25. 634) ¥4 Geit2 75 X P<0. 001
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*x 6 WAHAARRERE RSN NEHISIREE
251 i) MDA (nmol/ml) SOD (U/ml) x7 ERMERLSZIERAIEXES
X R4 Nill) 5.12+0. 85 82.15+8.45 ~
AL A : : o , P
ARJE 1 JH 6.85+0.92 72.25+7.88
‘ TNF-a 0.68 <0. 001
N 6.42+0. 88 75.12+8.02
IL-6 0. 63 <0. 001
IR 5.78+0. 82 78.45+8.25
RE 120 VAS 0. 64 <0. 001
12 & 5.25+0.78 81.22+8.10
& * * B-CTX 0.47 0. 003
U =24 AR 5.08=0. 82 82. 88+8. 52
IL-10 -0.59 <0. 001
AJE 1 5.95+0.85" 79.85+8. 12"
BGP -0.56 <0.001
N 5.22+0.80" 84.55+8.35"
. . PINP -0.61 0. 001
AR5 8 i 4.25+0.70" 88. 12+8. 50 <
ARJ5 12 8 4.6820.75" 92.45+8.55° HHS -0.66 <0. 001
« SXFIRAL &, P<0. 001
*8 EMRMAMBLNFNBEITER
AR R R B SE ! P 95%CI
FAIE M — HHS(EEUY) 0.568 0.072 7.889 <0. 001 0. 427~0. 709
PEAHE L — M1/M2 [ -0.428 0. 081 -5.284 <0. 001 -0. 587 ~-0. 269
M1/M2 . — HHS -0. 365 0. 069 -5.290 <0. 001 -0.502~-0. 228
BRI M — HHS( HHERUY) 0.412 0.075 5.493 <0. 001 0.264~0. 56
[ 422805 ( Bootstrap ) 0. 156 — — 0.082~0. 245

2.9 ETFR G BB RREKFEHNILA
S ITRAEAFER | RAE AT AR S ds o A iR
HhERE R ERNERASIT ¥ E L (P<
0.05), WK 3,

FB <65% 425~2358.15 PEE=0.021
£E8 >65% 2.18~0.78-3.50
Bit —_—.—— 382~212552 PEZE=0.048
it —_—l 205~1.354.56
P T —_— 465~2836.42 PZE=0.016
px il g — 2.12~0.853.30
IL-6EKP — 225005355 PEZE=0.009
ILS{EKF ——————— 478-202664,
2 4 6 8
WEE (B) B S HE — 05% RSKE

PEZE ZERPE

B3 ETEK M BRNSBERREKFHIEESHTRKE
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FHAIE I35 4 B B 2 T RE I 3 ol I
R [ B 7 25 1) R E s 7 484k I 38 i AR 2
DIRE R, HAE AL -5 I 40 B 20 i A RS 2%
PIASE S AR T2 7 ¥ I R, B8
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TEPER R | I R R RO M FE R E S A Ak
Bt , A LUEZ A A R A
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