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Abstract: Objective To systematically evaluate the clinical efficacy of kidney-tonifying and blood-activating traditional Chinese
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action through network pharmacology. Methods PubMed, Web of Science, Cochrane Library, Embase, CBM, CNKI, Wanfang, and
VIP databases were searched from inception to June 2026 to identify clinical controlled studies comparing traditional Chinese medicine
decoctions combined with conventional Western medicine versus conventional Western medicine alone for distal radius fractures.
RevMan 5.4 software was used for Meta-analysis, and network pharmacology was employed to screen core active components, predict
targets, and conduct pathway enrichment analysis. Results A total of 23 studies involving 3 377 patients were included. The Meta-
analysis results showed that both kidney-tonifying and blood-activating traditional Chinese medicines significantly improved the
clinical effective rate, shortened fracture healing time, reduced visual analog scale (VAS) pain scores, increased osteocalcin levels, and
improved wrist joint function, with no statistically significant difference in overall efficacy between the two categories (all P > 0.05).
Blood-activating traditional Chinese medicines showed superior improvements in wrist dorsiflexion range of motion, while kidney-
tonifying traditional Chinese medicines exhibited more stable efficacy with lower heterogeneity. Network pharmacology identified
core targets such as tumor protein pS3 (TP53), proto-oncogene tyrosine-protein kinase Src (SRC), signal transducer and activator of
transcription 3 (STAT3), primarily regulating pathways including phosphatidylinositol-3-hydroxykinase (PI3K)-protein kinase B (Akt),
mitogen-activated protein kinase (MAPK), nuclear factor-kB (NF-kB). Blood-activating traditional Chinese medicines exerted anti-
inflammatory and microcirculation-improving effects mainly through vascular endothelial growth factor (VEGF), tumor necrosis factor
(TNF), and Janus kinase (JAK)-STAT pathways, whereas kidney-tonifying traditional Chinese medicines promoted osteogenic
differentiation and bone metabolism via the Wnt/B-catenin pathway and cell cycle pathways. Conclusion Kidney-tonifying and
blood-activating traditional Chinese medicines are effective and safe as adjunctive therapies for distal radius fractures, both promoting
fracture healing through multi-component, multi-target, and multi-pathway mechanisms. Blood-activating traditional Chinese
medicines are more suitable for relieving swelling and pain in the early stage, while kidney-tonifying traditional Chinese medicines
are better for strengthening bone and promoting healing in the middle and late stages.

Key words: distal radius fracture; blood-activating traditional Chinese medicine; kidney-tonifying traditional Chinese medicine; Meta-
analysis; network pharmacology; bone metabolism
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Random sequence generation (selection bias)_:

Allocation concealment (selection bias)l |

Blinding of participants and personnel (performance bias)l l

Blinding of outcome assessment (detection bias)l I

Incomplete outcome data (attrition bias)_

Selective reporting (reporting bias)_

Other bias| -

(I) 2I5% 5(;% 75:%) 100‘;A7
. low risk of bias [:I unclear risk ofbias . high risk of bias
2 PAARREIFE SIS
Fig.2 Proportion of each item in quality assessment of included studies
x3 AFHR-BEREEBRITHLE
Table 3 Newcastle-Ottawa Scale (NOS) scores
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% 2 BUR, S5RFAPRA. BV SN, BV B R RE | BUE; “x” Formiii.

1 represents the representativeness of the exposed group, 2 represents the selection of the non-exposed group, 3 represents the determination of exposure

factors, and 4 represents that no outcome indicators to be observed were present at the start of the study; Case selection can receive a maximum of four

stars, comparability between groups a maximum of two stars, and outcome assessment, completeness of follow-up, and adequacy of follow-up a maximum

of 1 star each; “¥” indicates high quality.

[ER R B iR Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Fixed. 95% Cl M-H, Fixed. 95% Cl
PAREAE S ]
A== 2020 ar 43 28 43 BE%  1.32[1.03,1.70]
FEFAR 2025 a0 51 49 52 11.5% 1.04 [0.96,1.12] T™
ThaF 2024 44 as 37 45 88%  1.18[1.03,1.37] —_—
REHRE 2024 55 &0 47 B0 11.1%  1.17[1.00,1.36] —
S 2026 49 54 41 54 9.7% 1.2001.01,1.42] I
TEAERE 2021 39 41 Ml 4 7.3% 1.26[1.04,1.52] —
I 2022 a 31 29 Xl 7.0% 1.07 [0.96,1.19] T
BFFEh 2025 a0 52 41 a0 9.9% 117 1.02,1.39] —
Subtotal {95% CIy 377 376 71.9% 117 [1.11,1.23] L 4
Total events 3585 303
Heterageneity, ChiF=12.82, df=7 (P = 0.08); "= 45%
Test for overall effect: Z= 5.54 (P = 0.00001)
2.1.2 hE A
FE6E 2019 19 20 12 20 4.3% 1.06 [0.88, 1.26] I
Bk 2025 52 56 44 86 10.4% 1.181[1.01,1.39] I
PR 2023 27 30 22 i) 5.1% 1.23 [0.96,1.57] .
MR 2022 a7 3s 35 3s 8.3% 1.06 [0.95,1.189] T
Subtotal (95% Cly 144 144 28.1% 1.13[1.04, 1.24] >
Total events 135 119
Heterogeneity, Chif= 287, df=3 (P=040), F= 0%
Testfor overall effect: 2= 2.90 (P = 0.004)
Total (95% CI) 521 520 100.0% 1.16 [1.11, 1.21] *
Taotal events 480 422 ) ) ) )
Heterogeneity: Chi*=15.81, df=11 (F=0.149); F=30% D:S D‘? 115 ﬁ

Test for overall effect: 7= 6.24 (F = 0.00001)
Testfor suboroun differences: Chi*= 033 di=1 (P =057 F=0%

B3 #NESEMEPEETRETRE T EURNRNE

ERLIGHE R

Fig. 3 Forest plot for effective rates of kidney-tonifying and blood-activating traditional Chinese medicines in treatment of

distal radius fractures
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B L Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random, 95% Cl

Mean Difference
IV, Random, 95% CI

2.5.4 MK p

BefHRY 2024 619 069 60 455 075 B0 247% 1,64 [1.38,1.80] L4
SR 2026 443 088 54 38 083 54 238% 053 [0 21, 085 =
Subtotal (95% CI) 14 114 485%  1.00[0.00, 2.18] L 4
Heterogeneity: Tau®= 0.5, ChiF= 27,74, df=1 (P = 0.00001}; F = 96%

Test for overall effect Z=1.96 (F = 0.05)

2.5.2 b Aachdh

EAR 2025 478 043 56 329 041 56 258% 0.99 [0.83,1.15] L]
HER 2023 429 045 48 385 04 48 257% 0.44[0.27, 0.61] m
Subtotal (95% Cl) 104 104 515%  0.72[0.18, 1.26] *
Heterogeneity: Tau®= 0.14; GhF= 21,83, df=1 (P < 0.00001); I = 95%

Test far averall effect 7 = 2.60 (P = 0.000)

Total (95% C1) 218 218 100.0%  0.90 [0.41, 1.39] L]
Heterogeneity, Tau®= 0.24; ChiF= 6518, d= 3 (P = 0.00001); F = 95% t ; t

Testfor overall effect 2= 3.59 (P = 0.0003)
Testfor subaroun diferences: ChiF= 0.36. df=1 (P = 0.55). F= 0%

El4 #HBE

distal radius fractures treatment

EME R ERTT R B T im & X B 35 RN HI ARRE]

Fig. 4 Forest plot for effect of kidney-tonifying and blood-activating traditional Chinese medicines on osteocalcin levels in

B e Mean Difference Mean Difference

Study or Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
261 55 MK
g 2020 4731 379 45 3278 38 45 42% 14.53[3.40, 25 66]
Subtotal (95% CI) 45 45  4.2% 14.53[3.40, 25.66] -
Heterageneity: Mot applicable
Test for overall effect Z= 2.56 (P =0.01)
2.6.2 thHHE
28] 2018 781 B56 20 33089 528 20 362%  382[022, 767 -
2RI 2022 379 6.57 30 3398 527 30 575% 392 10.91,693) [
Subtotal (95% Cl) 50 50 958%  3.92[158,6.26] +
Heterageneity: Chi*=0.00, df=1 {F=1.00); F=0%
Testfor averall effect Z=3.29 (P =0.001)
Total (95% CI) 95 95 100.0%  4.37 [2.08, 6.65] +

i == = = Rz + + + +
Heterageneity: Chi*= 334, df=2 (F=018); F= 40% 80 26 25 B

Testfor averall effect Z=3.74 (P =0.0002)
Testfor suboroun differences: Chi*= 3.34. df=1 (P =0.07. F=70.1%

Bl 5 #NESEMEPEETRETRE NP X TS HEE MR E

Fig. 5 Forest plot for effect of kidney-tonifying and blood-activating traditional Chinese medicines on wrist extension range

of motion in distal radius fractures treatment

R Ey el Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight [V, Random, 95% CI IV, Random, 95% Cl
274 Gl
BEREIR 2025 5314 1223 a1 4722 11.88 62 241% 5.9201.27,10.87] =
RIS 2020 4758 320 45 2962 271 45 254% 1707[16.72,19.27] =
Subtotal (95% CI) 9% 97 49.5% 12.16 [0.36, 23.96] e
Heterogeneity: Tau® = 69.58; Chi®= 24.05, df=1 (P = 0.00001); F= 96%
Test for overall effect 2= 2.02 (P = 0.04)
272 ibE R
SEf 2019 4791 368 20 4555 337 20 25.2% 236017, 4.55) d
2R 2022 470 367 30 4554 338 30 253%  23G[0.58,4.14) =
Subtotal (95% CI) 50 50 50.5%  2.36[0.98, 3.74] ]
Heterogeneity: Tau® = 0.00; Chi*= 0.00,df=1 (P=1.00); F=0%
Test for overall effect: 2= 3.35 (P = 0.0008)
Tatal (95% CI) 146 147 100.0% 7.19[-2.41,16.78]
Heterogeneity: Tau® = 93.95; Chi®= 276.049, df = 3 (P < 0.00001); = 99% ! )

Test for overall effect Z=1.47 (P=014)
Test for suboroun differences: Chif= 2.61. df=1 (P= 0110 F=61.8%

Ble #BEE

FEME PR R E TR BT XX T 2 B B S E R A AR E

Fig. 6 Forest plot for effect of kidney-tonifying and blood-activating traditional Chinese medicines on wrist palmar flexion

range of motion in distal radius fractures treatment
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i gLt Mean Difference Mean Difference
Study or Subaroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.2.1 Gk F
akiELE 2025 7O 142 30 937 164 a0 127% 141 [-219 -0.63] -
TREE 2025 405 0.28 50 491 04 50 14.0% -0.868[-1.00,-0.72] -
HIRE 2020 839 20 35 6056 173 30 124% 2.341.46,3.22] -
H = 2022 11 049 M 115 051 31 138%  -0.50[-0.75,-0.29] |
BRFED 2025 317 045 62 616 085 a0 13.8% -2.99[3.26,-2.77] -
Subtotal (95% CI) 198 196 66.8%  -0.74[-1.85,0.37] ‘

Heterageneity: Tau®=1.52, Chi®= 288.62, df= 4 (P < 0.00001); F= 99%
Testfor overall effect: Z=1.31 (P=0.13)

2.2.2 {hHEDH
e 827 322 30 645 23 30 104%

§ 225 32 75 35 30 10.2%
& 2022 652 134 32 826 201 32 126%
Subtotal (95% CI) 94 92 332%
Heterogeneity Tau®= 3 88; Chi*= 22.03, df= 2 (P = 0.0001); F=81%
Testfor overall effect: Z= 0.69 (P = 0.49)

Total {95% CI) 292 288 100.0%
Heterageneity: Tau®=1.52, Chi*= 310.66, df= 7 (P < 0.00001); F= 98%
Test for overall effect: Z=1.68 (P=0.09)

Testfor subaroun differences: Chi®=0.00. df= 1 (P =095 F= 0%

1,82 [0.40,3.24] —
-2.50 (3.8, -1.02) —_—
-1.74[-2.58,-0.00) -
-0.83[-3.18, 1.52] o
-0.78[-1.68, 0.13] P
10 -5 5 10

ilhai RHH

7 #B5EMEFHRTRETIHE I Gartland-Werley BRI R [E

Fig. 7 Forest plot for comparison on Gartland-Werley scale of kidney-tonifying and blood-activating traditional Chinese

medicines in treatment of distal radius fractures
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A )48 T 6 BB 41 MD =—25.94, 95%C1 (—47.00,
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BT wE Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean _ SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
2.3.1 il krp 2
BERRAR 2025 10289 2486 51 129.37 3257 52 B.4% -26.48[37.67,-15.29] -_—
BdEEE 2025 5132 1082 30 B57H 1285 30 91% -14.44[-30.37,-8.51] -
=Ry 2021 3514 217 55 40325 266 55  94% -5.11 [6.02,-4.20] -
AR 2020 5138 1537 35 6435 1506 35 89% -12.97[20.10,-5.84] -
EAgEE 2021 12037 67 41 18142 944 41 03% -A205[5558,-4851] -
FEFE 2025 882 945 52 13285 10415 50 9.2% -44.45[48.26,-40.64] -
Subitotal (95% Cl) 264 263 54.2% -25.94[-47.00, -4.88] ~—

Heterogeneity: Tau®= 68244, Chi®= 977 88, df= 4 (P = 0.00001), F=99%
Test for overall effect Z=2.41 (P = 0.02)

2.3.2 i Hh

Sk 2025 B7.69 13.44 56 7917 1421 56 91%
BifR 2023 43.87 463 48 5298 556 48 9.3%
MRREIm 2023 36.47 8.05 30 423 10 30 9%
Himh 2022 88.38 13.882 38 10942 1577 38 90%
ek 2022 35.91 9.24 32 41.3 1183 32 91%
Subtotal (95% Cl) 204 204 45.8%

Heterogeneity: Tau®=17.10; Chi*= 18.48 df= 4 (P=0.0010); F= 78%
Test for overall effect Z = 4.61 (P = 0.00001)

Total (95% Cl) 468 467 100.0%
Heterogeneity: Tau®= 272 .88, Chi®= 997.34, df= 10 (P =< 0.00001); F= 33%
Testfor overall effect Z= 3.72 (F = 0.0002)

Test for subaroun differences: Chi*= 215 dfi=1(P=0141 F= 63 6%
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Fig. 8 Forest plot for effect of kidney-tonifying and blood-activating traditional Chinese medicines on healing time in distal

radius fractures treatment
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it L e Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
241 351K 2
iR 2029 384 04 a0 5.08 042 a0 92%  -1.24[-1.42,-1.06] -
TRy 2021 1.63 047 a5 1.97 045 54 92% -0.34 [0.53,-0.19] -
1HAEE 2024 20 32 303 082 32 79% -1.03[1.43,-0.63] -
EE{TE 2024 199 02 BO 323 0325 B0 96% -1.24[-1.32,-1.16]
HeARs, 2025 119 0.3 53 29 02 53 95%  -1.71[1.81,-1.61] -
24 2022 3 049 H 4 051 31 89% -1.00[1.25,-0.79] -
BEFEh 2025 215 041 52 305 056 50 9.2% -0.90[-1.09,-0.71] -
Subtotal (95% Cl) 333 331 63.6% -1.07[-1.40,-0.75] *
Heterogeneity: Tau®= 0.18; Chi*= 18075, df= & (P = 0.00001); F=97%
Testfor overall effect Z=6.44 (P = 0.00001)
2.4.2 b e
FEEl 2019 1.4 042 20 228 038 200 89% -088[1.12,-064] -
S2[I 2022 1.3 0.4 a0 227 035 30 9.2% -0.88[1.07, -0.69) -
SRS 2025 1.82 04 a6 236 0.44 56 9.4% -0.54[0.70,-0.38] -
MRRRE 2022 2 043 32 3 042 30 89% -1.00[1.25,-0.79] -
Subtotal (95% CI) 138 136 36.4% -0.81[-1.03,-0.59] *
Heterogeneity: Tau®= 0.04; Chi®=13.65, df= 3 (P = 0.003); = 78%
Testfor averall effect: £= 7.26 (P = 0.00001)
Total (95% CI) a7 467 100.0% -0.98[-1.24,-0.72] L 2
Heterogeneity: Tau®= 0.19; Chi®= 283.25, di= 10 (P = 0.00001); F= 96% -Li _52 é j‘

Testfor overall effect Z=7.30 (P < 0.00001)
Testfor subaroun differences: Chi®=1 67 df=1 (P =020 F=40.0%

(B0 W e

9 HBEEEMERETEETIHEIRT VAS T3S0 ZRKE

Fig. 9 Forest plot for effect of kidney-tonifying and blood-activating traditional Chinese medicines on VAS score in distal

radius fractures treatment
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Fig. 10 Funnel plots for publication bias
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Subtotal (95% CI) 167 165 60.2% -0.78[-2.34,0.79] -
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Fig. 11 Forest plot of Gartland-Werley scale scores for two types of traditional Chinese medicine after retaining studies on

randomized controlled trials and open reduction
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ik ECplE Mean Difference Mean Difference
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Fig. 12 Forest plot of healing time for two types of traditional Chinese medicine after retaining studies on randomized

controlled trials and open reduction
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Fig. 20 KEGG signaling pathway of kidney-tonifying traditional Chinese medicines in treatment of distal radius fracture
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Fig. 21 KEGG signaling pathway of blood-activating traditional Chinese medicines in treatment of distal radius fracture
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