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[Abstract] Objective: To explore the effect and mechanism of Bushen Huoxue formula on improving renal
fibrosis in lupus nephritis rats, and to analyze the clinical therapeutic value of Bushen Huoxue formula on lupus
nephritis. Methods: Totally 40 SD rats were selected to create lupus nephritis rat model by intraperitoneal
injection of norphytane. The rats were divided into 4 groups, including blank group, model group, prednisone
group and Bushen Huoxue formula group. After 28 days of treatment in prednisone group and Bushen Huoxue
formula group, the expression levels of blood urea nitrogen (BUN) and serum creatinine (S—Cr) in serum renal
function indexes and the contents of tumor necrosis factor-a (TNF-o) and interleukin-6 (IL-6) were detected
by enzyme-linked immunosorbent assay (ELISA). Hematoxylin—eosin (HE) and Masson staining were used to
observe the pathology of renal tissues in each group. The protein expression level was detected by Western
blotting. Result: Compared with the blank group, the serum renal function indexes (BUN and S—-Cr) levels, and
the pro—inflammatory factor (TNF-o and IL—-6) levels were increased in the model group. The degree of renal
fibrosis was aggravated, and the fibrosis area was increased in model group. The expression levels of TGF-B1,

type I and type I collagen, the key molecular proteins in the fibrosis process, were increased in model
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group. Compared with model group, the levels of BUN and S-Cr in serum renal function indexes, and the

levels of pro—inflammatory factors TNF-a and IL-6 were decreased in Bushen Huoxue formula group and

prednisone group. The degree of renal fibrosis was alleviated Bushen Huoxue formula group and prednisone

group. The expression levels of TGF-B1, type I and type Il collagen, the key molecular proteins in the fibro—

sis process, were decreased in Bushen Huoxue formula group and prednisone group. p—ERK1/2, a key protein

in the ERK pathway, was also reducedin Bushen Huoxue formula group and prednisone group. Conclusion:

Bushen Huoxue formula may improve renal fibrosis in lupus rat nephritis by inhibiting p—~ERK1/2 pathway.

[Keywords]| systemic lupus erythematosus; lupus nephritis; renal fibrosis; Bushen Huoxue formula; p—ERK1/2

signaling pathway; rat
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—Fi B B RRETN SLE S BN A 7= A Kbl , b5 &4
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pERK1/2 44 kDa

B-actin 42 kDa
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JFAR M FGA TR, DO BRI B 2T AR N o, 5F
AR pERK /228 (MR A BT, UL ERKGHE #% 6%
T o M AEANEFE T VR 7 IR T LN R T, Bk 3R
TRTAIA S UL S5 AT, MBI I 7T ARG AR B R 5|
LI B LR, 1T FL A P] el p ER K 1 /238 52 0 1Y

AMFFE IR, D EE 77 AR B 48 r] R A W AR Y
TRIT I FEARIE B 2 K UM IE (i T8 R 5 R A9 B 1)
REFEAR S B AT 2 Al Bl A R S o 2 1 ek T mT LA
TEHMNE IS I 2% A, #M B I 4 AT R AL 1 T pERK1/2



2025 SF6 A %315 %68 June.2025 Vol.31 No.6

+ & 3 Far

fR 7 B AR A

Bk

[1] YU F, HAAS M, GLASSOCK R, et al. Redefining
lupus nephritis: clinical implications of pathophysiologic
subtypes[J]. Nat Rev Nephrol,2017,13(8):483-495.

[2] FLORES-MENDOZA G, SANSON SP, RODRIGUEZ-
CASTRO S, et al. Mechanisms of tissue injury in lupus
nephritis[J]. Trends Mol Med,2018,24(4):364-378.

[3] ANDERS H J, SAXENA R, ZHAO M H, et al. Lupus
nephritis[J]. Nat Rev Dis Primers,2020,6(1):7.

[4] PHHE K IV TR B RO RS B2 IR YT R SR B
ARAE B AR I BONER (I P I v VG PR 25 B A R L 2022,
23(9):772-774.

[5] ZETEAR, R 0H AN B 1757697 PH B 2 98 00 SRR G
B IEARHRE I I R ER[)].4T 7 P EE 247K, 2019, 46(10) -
2102-2105.

[6] B XI,WIAE, Bl , 45 AT AT X RGEMELT BRI
FIR F Trap 1 6K 280 52842 R DAY E )] b [ 24
1,2023,32(4): 51-55.

(7] RIAIA, 0, T HE, A5 T A s TR 7 B 538 IR T
TR M 705 TR T 2 R T S0 B R R R VE
HLEI[CY/56 1+ = Jm & B b B 2 A =R Ip R e S,
2022:2881-2886.

(8] Bk, )i B, B IG =5 , 55 D T JAK/STAT3 3 BRI b
T8 1107 RO B0 PR S AR BE K BR A 1 R A ).
HRPG R 25 A BN YRR, 2024, 25(3): 195-199,283.

(9] FE ML FIZ 8 BRHTIA T SR AR M B AR I RABCR ()], K
£ ,2024,9(1):4-6.

[10] PR, Bl , 3 08 25 <0G AR 25 7 VR T8 M 7 1
LY IT 4 JIF 27 4E AL B 1 IR B 52 [7]. B 78 T %, 2015, 36
(11):1450-1452.

[11] XA /NG Bl , A5 R TR0V 48U S e
(T AR ZE[)). B 2 341 , 2022, 28(5): 84-87, 104.

[12] HrE8, Sk, R, & AN G 7 & 25 L X AGE-
BSAE FAYHK 24 i A 7= X PERK-ATF4-CHOP{E 53
B ). o E Y R4S A 4k, 2023,43(7): 831-838.

[13] A, 2055 3C, Uik , 55 A B 1 I 5697 25 BRI
B A ER AT RO SR B A2 DT R S MR [J]. R v B8 24 K2
2:42,2016,35(6): 380-384.

[14] 55, 4055 3C, Kz, S5 ANE T I 7560 T B e B 2L 3
TR P R FE 7 R S G D RESE M )] K P BR 2R
2£41,2015,34(6):328-331.

[15] B TGF-R 1155 8% 7 45 K - Ski/SnoN -5 B £F 41k,
AR D] B PR R 2,2023,52(12):1882-1886,1892.

[16] GUO N F, QIU Z, CHEN X L, et al. Prostaglandin E2
receptor subtypes 1 and 2 play a role in TGF-p1-in—
duced renal fibrosis by regulating endoplasmic reticulum
stress[J]. Eur Rev Med Pharmacol Sci,2020,24(9):4954—
4962.

[17] LI Y, LI L, ZENG O, et al. H,S improves renal
fibrosis in STZ —induced diabetic rats by ameliorating
TGF-B1 expression[J]. Ren Fail,2017,39(1):265-272.

[18] KIM J, NUEDA A, MENG Y H, et al. Analysis of the
phosphorylation of human heat shock transcription factor—1
by MAP kinase family members[J]. J Cell Biochem,
1997,67(1):43-54.

[19] FRASER D, BRUNSKILL N, ITO T, et al. Long—term
exposure of proximal tubular epithelial cells to glucose
induces transforming growth factor—beta 1 synthesis via
an autocrine PDGF loop[J]. Am J Pathol,2003,163(6):
2565-2574.

[20] WANG L, HU G Y, SHEN H, et al. Fluorofenidone
inhibits TGF-betal induced CTGF via MAPK pathways
in mouse mesangial cells[J]. Pharmazie,2009,64(10):
680-684.

[21] CHENG L, YAO P, WANG H P, et al. Effects of
Lactobacillus plantarum HFY15 on lupus nephritis in
mice by regulation of the TGF-B1 signaling pathway[]].
Drug Des Devel Ther,2022,26(16):2851-2860.

[22] M, &84 BRE R, 4 TGF-BI/ERK(F =3 i 5 0
PRI 3 12 A 1) K s ML AR 2 R . 59 P v B A
A, 2023,37(9):38-41, 181.

[23] BBEAT, 38 5w 1, i SE A, 25 AN TG I XS R R I
IMFRUE B R FRIL-6 . TGF-B1 X MCP-1 54 IR ]].
P E YRS A 4R, 2011,31(6): 765-768.

[24] re G, B IR0, AR SRR W R U 18 P TGF-B1
CTGF mRNAFYZEIAAE I Kb B 1 i 7 % HE iy b4
rhEE 24241, 2007,25(9): 1931-1933.

CBcAS B #:2024-07-19 %4 55 )

25



