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Abstract: Objective To investigate the therapeutic effects of Bufei Huoxue Capsule on chronic obstructive pulmonary disease
(COPD)-associated kidney injury in mice based on the "Metal-Water Mutual Generation" theory in traditional Chinese medicine.
Methods Thirty-two C57BL/6 mice were randomly divided into four groups: control, model, low-dose Bufei Huoxue Capsule
(0.32 g'kg™"), and high-dose Bufei Huoxue Capsule (0.64 g-kg™'). The COPD-associated kidney injury model was established by
cigarette smoke exposure combined with intratracheal lipopolysaccharide (LPS) instillation to induce COPD, along with adenine by
gavage to induce kidney injury. Treatments were administered for four weeks. General behavior, grip strength, and body weight were
assessed. Serum levels of interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a), and cystatin C (Cys-C) were measured using ELISA.

Pathological changes in lung and kidney tissues were observed via hematoxylin-eosin (HE) staining. Protein expression of kidney
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injury molecule-1 (Kim-1), neutrophil gelatinase-associated lipocalin (NGAL)in renal tissues was detected by Western blotting.

Results

Compared with the model group, mice treated with Bufei Huoxue Capsule showed improved mental status, reduced

coughing/wheezing, and significantly increased body weight and grip strength (P < 0.05). Serum levels of IL-6, TNF-a, and Cys-C

were significantly decreased (P < 0.05). Lung tissues exhibited reduced inflammatory cell infiltration and restored alveolar structure,

while kidney tissues showed improved glomerular and tubular structures. Expression levels of Kim-1 and NGAL in renal tissues were

significantly downregulated (P < 0.05). Conclusion Bufei Huoxue Capsule ameliorates pathological damage in lung and kidney

tissues in COPD-associated kidney injury mice, potentially mediated by suppressing the Kim-1/NGAL signaling pathway and reducing

inflammatory factors.

Key words: Bufei Huoxue Capsule; chronic obstructive pulmonary disease; kidney injury; Kim-1/NGAL signaling pathway;

inflammatory factors

1S PERLFEME MR (COPD) & Fivi WL 18
PERPIR R G050, H = BERHE SRR IR 2 PR,
T 5 35 A R B (1) S JORE S N A
K021, HAE RN R4, ] GE5] & % Fiish
HARE, HoA B 5% & COPD & WLt Ah K E 2
—, WK, COPD B MBIt KR,
HAmREE, WRARETI, mTRes it gt
B9 AT S 3 B N A R T XU AR 5 4 AR,
“CEAKARAET R AT ) — N E B, 18
M (8 55 OK) ZRIMMHEXRR, MES,
AP, B AR, IR R 4 IR IR D RE
HuhiKz BIR, Bk NI, EHMHERE,
FE R AN ABRAR I, COPD 13 LR 283
FIRBEI A, AN, BT, BRYE
R AR R, BN S, B
BUBMEIEIR . ZIURRIF AR, FNE R EESR
fif COPD M RR . B A2 vs i T B BT
R, PRICAENSPERR IR R Gee i 176 TT M8 “ e
[F)YE 7 BT, NI i I 2 W PR I B AR s, E
TS AT AVE IR 3 BRZAGA R, HA SIS
NI TE B 208, RIS IR B RS 23 COPD
BEMPIHIIRE . PRIRIRE RN . $R =R DIRe, I
B B A TS R R PR T E O, SR b
I Vit ML IR BERE 75 203 COPD AH S R B 451405 B AT
2, DR AR T A A A S R 2
HH%ES COPD, [FII ig 45T IR i/ S B 15 4 ok 2
3. COPD AHSGHE B BRI, PR I ¥ 160 Jos 3 4
%) COPD AHGPEE A o, FFRI2B Wt s o]
REALH], IR FR77 COPD Bl MIAH
TRt 2%

1 M8
1.1 SKIEhY)
32 H 8 A HErE C57TBL/6 /N, 1R & (23+

4) g, WXL IUERR AR AR A A, LI
AP AE S SCXK (56) 2021-0027, 43E T
WAbE hERE s i Ly, il (22+2) C,
FHRHEE 60%, JGHE/BESEIS 12 h, W% /KPR
T 60 db. AL FHIAALAE R BE S B Ty o
MFFAE R SO ERESh (B8 25 202410 5.
1.2 HYREZRF

AN IR BE A% 0.35 g X 40 K, L5
512403, | ARE R LZIARAFD; IR (i
F AN R AR AR, b5 C16154740);
BT ERE (MR 9mg. HSHINE 0.8 mg.
RS — SRR 11 mg); AN %-6 (IL-6).
JHIRE RSB R F-a (TNF-a) 2 Bt &0ER B (3 i 410 1)
#J-C (Cys-C) BRI 438 (ELISA) 7
& QLIRS AR AR, #65 A003-1. A015-
1. A001-1); FHARKE-Fr4 (HE) eyl (Sigma
AT, LS H9627); RIPA ZL4# ¥ (P0013B). BCA
EEEERIIRAE (P0012), Em RAMR AR
WHMRAT; BIE B-actin —Hi (66009-1-Ig, 1: 1
000). #IE Kim-1 —#1 (83221-2-RR, 1:1000).
B NGAL —4i (26991-1-AP, 1 :1000), =[#& 4
MHEARGIR AW HRP Frid il FHif (bs-0295G)
HRP Fric i 2EP0/N R (bs-0296G), 1B ARA M+
REWRAFA,
1.3 FEUEF

HEIHAE CHBIEVHESR, 82 cmX44 cmX
55 cm, mTEASHE 2 NEAN 1.5 cm KBS
FL); SA415 /NERIR 70 e A (VLT3 38 B3 B 2R kb,
HIRATD; VML RS485 BT KF (WiBR R
THRSARAT); RM2016 58 RImHY) A bl (1
[ Leica A#]); BX53 Bfss (BAMREHRD; 752-P
BA T CHIBIAMCER AR AF]); heal
force neofuge 15R WHRESCHL (JIFEAEVIERITRHL



FAOEFEIH 2026 F48

‘Z; Wizthat 4 Drug Evaluation Research

Vol. 49 No. 4 April 2026 = 1201 -

BERERATD: DYY-6C HLIKIX (Abm/N—10ss
e
2 7k
2.1 ZHI59ES COPD HHX 14 BIRfpERE T

32 HUNRIWE JETEscIt sd@ MR TR 1 R, s
WM, NIRRT ERL A 2 A
SHAKMITE MARFRAK =7l (0.32. 0.64 g'kg™) 4,
T 8 K, BRI, HAR/NECRHEEEERS
SENIEEZ FHA S COPD, RN ig ARMEN% S
B9 COPD AHIME B Hid /N AR AL, BAkTy
AR SCHRIR BN S 1O A B0 BRATRRZE S,
NS ET B EEES, SR 6 3,
R 1h, BR4X, B 5d. T 1. 14, 29,
43 RAENRHIEIEZE (HE 1mgke™), ik
ZHEARATHE, BRMEELSRGE, W EHHK
SPHRAH LA B T IE W A s i %, BE 21~
26 'C, B 30%~70%, 12 h BARSACE:, Hhig
. BKs S EU: /M COPD A5 I,
MEE 31 KL, 5 IEPEEns LLRE R /INER B K 300 mg kg !
RIFRIR AT ig ALBR, 1 IR e Ry AT B 35 &) b5 4l i
KB R R T N 30 mg-mL™! (0.75%) IR
W, % 10mL-kg™' FIFIE ig 425, BKR 1R, HF
IEREE T, AR IR 8 ], 5 54 KA IR, i
18 JH G, HRHERUM, Al i+ IL-6. TNF-a.
Cys-C /KF, BRI HAT 4TI, i
I JE B N DT 0.9% AL AN AT il TR A2 #h
i 3% e B R 5 ig 45 F 0.3 mL A
W VR B, IR AR ig 48 T AR
0.9%FAINEIR, TRGH 1 IR, ESLGZ4 4.
22 —RITAFENE

SRR, MEILR S HDREHRE. B
R WA BRESYOKAT . RS
2.3 RIS

FEIEZAAHT, 1k BRAE 30 PR EE i B — Bt
BFE] (5~10min), SE5GH 5 A G h /D BRI R R,
f/NRR IUEICAR, B2 AT AL, ATl
E 3, THECPIME, BEREE 1R,
24 iERPMBRAERE

fEMER fER MRS T, FAIEs 1 NP
R, SIS 2510/ IS AT B 1 5
2.5 PRILERARESKN

Y4 G, HRHEFKARUL, &IKE 250 uL,
FNMEBEE N, T RIS, B RIS 5

AL, 1E 4 CHEERBNEOHLALL 3 000 r'min!
B0 15 min (M35 ), WIMEEA (&[>
500 mg-L™) F# ) (M40 & (1 T340 Cys-C A&,
(IS b L3, A e AR B, ELISA 7R G il
B A5 (R 2D A I 55 TNF-a. IL-6. Cys-C &

1=}

BHo
2.6 HE F&ZENEM. SHARSETK

BUNRT . B, F 4%% B FEEE E 24 h,
AR CRERRFE K, A8 — H 2% B S AT A
S A EREZN 5 um A, Y1 EH
THREGAEIREE ORI, HE Betaiige
JE i R R IR, B PR . Ak
VIRATHL 5 ASA0LEF AL 5% 2H 23995 B A5 1 100
2.7 Western blotting &40 & 4041 Kim-1.NGAL
F0 B-actin EAFTIX

BN RV ZY, SRR o T R [ 2 3
HLUKAE b, FH DO IR 28 0 ) % 4 1 B 1 ol A
Marker JIAN_EAEFL, EFEEA 30 pg. MM IRE
WIEHEE N 80 V, MFEMMIEAS B G, ¥k
WS 120V, HYKOSFERREE 2RI KT 2R
JEH, 3 60 min, JEFHWBIAEL R, 1HIR 400 mA,
15min. FE S%BLARY ¥ ) TBST (AT Rl
PVDF i, SEKRE A 2 h. FE AR,
{f PVDF BRI T —HE R T, 4 CHEER.
TBST 78015 PVDF J 4 %, &YX 5 min. il TBST
% 115000 (R LCAOBEAHLE) HRP FRid 3t
(HRP-Goat anti Rabbit. HRP-Goat anti mouse), fif
PVDF BT = Hi E W, ZRBATE 2 h,
Yok 2 A T HURHHT ECL &6, FH Image J #1F
AT KB ST
2.8 FHITFEN

FIT A BE R SPSS 27.0 BAFHHT G124 0
BT, TFEVERILL X £5 Ko 2 4150308 8] E R A A
KI5 20 W1, PI4LELER H LSD-1 k656 .
3 &4
3.1 APEHEAE TR —ARITRERN N

w24 Fa, SHTRA/NRERS R, KE
JERFIN, WEAIET, RMHEE KRR, 8%
HERE; BOAA/NRMIEHE, HERERE, 55
s, WESIETS, SRR, SRR, BT
W PRI e WS JRRE. SN 2 SR Rh
it 35 160 Js A R 2 B R A LU R T 3%, /NERE
RBHTIREIH IO PR, PPt T



<1202 - $F49EF4H 2026F4 8

%¥r34ak . Drug Evaluation Research

Vol. 49 No. 4 April 2026

Fo, PO$RFE, IEShES . SR B S,
B, BEEAYOKEZ, (HRNIRE Z;
NI 7 10 T 7] B 2 /N BRORE PR AS 1 0 R
FEBREEFRE, BROGEEEM, BEmED,
WENRE I B RE, B YOKEWRE BiF, R
PRI FRM SREARIEATE 2, WPICSFAR, &40 M)
BRI, e R .
3.2 AMASEILAR F xS/ NERAM ST S20E

St AR L, B 4 /N BRI 7 45 3 PRI
(P<0.01); SHERIHLLE, #MHWE MR &)
HAHNRMI B EZFF (P<0.0D). RN
AT T BB s N AT IR, LR 1.

3.3 #MERRMARER/NR I RERFNT
N 2 P, dEfE 8 JA e, SRIRA R, A
BRI/ AR BB R 35 AR (P<<0.01); 4525 4 JA S,
R 1 AMBEMER T RENEANNIBEME (X s, n=8)
Table 1 Effect of Bufei Huoxue Capsules on grip strength
in model mice ( X s, n=3)

A5 FE/(g-kg™) IMIIN
it FR — 2.13+0.17
Y — 1.79+0.13%
NI AL B 0.32 2.01£0.15*

0.64 2.084+0.17*

ExfA R #P<0.01; SEAALE: “P<0.01.

#P <0.01 vs control group; **P<0.01 vs model group.

2 FAHEMERBEIERNRAFRENFE (X £s, n=3)
Table 2 Effect of Bufei Huoxue Capsules on body weight of model mice ( X £s, n=8)

2H 5 7 E/(g-kg™) — %BE L —
0 EIE 124
of e — 25.79+0.44 28.99+0.46 29.78+0.41
ei) — 25.47+0.56 27.25+0.63% 27.16+0.37%
NIty i R 0.32 25.83+0.58 27.37+0.59% 29.25+0.39
0.64 25.80+0.48 27.2840.39% 29.70+0.27"
xR #P<0.01; SHBALE: "P<0.05 *P<0.0l.

#P <0.01 vs control group; "P<0.05 P <0.01 vs model group.
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Fig.1 Effect of Bufei Huoxue Capsules on histopathology of lung and kidney tissues in model mice (x200)
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Fig. 2 Effect of Bufei Huoxue Capsules on expression of Kim-1 and NGAL proteins in kidney tissue of model mice ( X *s,
n=3)
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