FA9EEH 202656 B ¥k X Drug Evaluation Research  Vol. 49 No. 6 June 2026 1925 «

EK 7 RhoA/ROCK/MLC 55 BRIERREEE S NEKB R
ERf%R

FEaR, BRR, A4l FRELY FHR, KO FH R, REAR? BAmET, K
15t 2.3%

LR EZ RS Edi%Ee, T & M 510006

2. MR R FIURKESBE WY RER, &R I 518033

3. YT EERE 2 hIFIE A E s, R RYI 518033

4. WK B, TR W1 518060

# E: BN M ERGSRBE A S NERE % (MsPGND AR ER,  FEERI TN 2 R4 M S 5 B 48 S 4 i S i
FIfEFLE . F35% AARGENMEREIE 1 ARG, BN N IRA . BAEH, RER (7.5 gkg) HAMARBE. F. EilE
(32, 63, 12.6 gkg!, DAEZFIE) 4, BRXIEAS, RAE T4 ME A E A HE MsPGN /MR, 8 EE 7 58 i
FRE UG ig 425, TR VIR, H8:2 A, SRR KR L TR 0.9% M. @il 24 h JREE A MBS
(Co REA (BUN) KBE/NERIEEZR (GFR) PFNEIhRE: AR (HE). BE (PAS) Pt 5 HImB AR,
G BRI Ki67 FIGTEA AL IR (PCNAD RIE, S s ekl F4/80 K Ly6G FHIt: 484 MR iE « 4o R NIE £ W
SRR AORER TR, F 2.5%. 5.0%- 7.5%H S 25 M55 T, KA CCK-8 A M4n a5, It xQam i A A I 40 g
JAEA KT, it 9¢J65E B PCR (qQRT-PCR) Il 5E R T &1L, Western blotting SZ36 461l RhoA. Rho #1545 HiZhe & A
Bl (ROCK). WLEREEA#EE (MLC) K p-MLC EAKIE. it/ P LAV THHEAR (BLD KAFERiziZ sy
5 RhoA EAMAMEAEM . AR SHEMANE, G T e 83& FK MsPGN /MR 24 h JREE . Cr X BUN K (P<
0.01), &% GFR (P<<0.01), BHEIFEE/NER RN AE KRS HIUREIR G . R RE R R BE R Ki67 &
PCNA F£iE (P<0.01). e ess R ERERZR/D F4/80  EMEANIN & Ly6GHh ki 4l i iE (P<<0.01), qRT-PCR 453
B E RG> SE R TR . A SR I BT & 25 i T B AR 2 05 500 RIEAIRINE (P<0.01), ik
FET: (P<0.01), FERRRAERT#iL (P<0.01). Western blotting 45 % % /r % 7 %35 T RhoA. ROCK } p-MLC
HHERIE (P<0.05. 0.01). X4 K& BLI &R BR~25H L ERAE 11 5 RhoA HEBAH RIFHIAGIEE. &g =K
T T I 2R T e S i B 5 % AR S B, AT 24035 MSPGN, LA T RE 52T 257 X IR R TIT 55 RhoA FR A45 4, #Eili
2% 5 RhoA/ROCK/MLC 15 5 @B %M 3¢

FR: Bk R4S /NERE %; RhoA/ROCK/MLC JBH; ZRAEYML; 40 M

FEDHES: R6S NHRFRERE: A NERS: 1674 - 6376(2026)06 - 1925 - 13

DOI: 10.7501/j.issn.1674-6376.2026.06.006
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Abstract: Objective To evaluate the protective effects of Zhenwu Decoction on mesangial proliferative glomerulonephritis
(MsPGN) and to investigate its mechanisms in regulating mesangial cell proliferation and inflammatory responses as well as its
material basis. Methods After one week of adaptive feeding, the mice were randomly divided into a control group, a model group,
a prednisone (7.5 g-kg™") group, and low, medium, and high-dose Zhenwu Decoction (3.2, 6.3, 12.6 g-kg™!, calculated as the raw drug
dose) groups. Except for the control group, cationic bovine serum albumin was used to establish a MsPGN mouse model. The ig
administration began the day after the model was established, once daily for 2 consecutive weeks. The control group and model group
were given equal volumes of 0.9% sodium chloride solution. Renal function was evaluated by measuring 24 h urinary protein, serum
creatinine (Cr), blood urea nitrogen (BUN), and glomerular filtration rate (GFR). Renal pathological changes were observed by HE
and PAS staining. Immunohistochemistry was performed to detect Ki-67 and PCNA expression. Immunofluorescence was used to
evaluate infiltration of F4/80 and Ly6G positive inflammatory cells. In vitro, lipopolysaccharide (LPS) was used to induce mesangial
cell proliferation and inflammation, intervene with 2.5%, 5.0%, and 7.5% Zhenwu Decoction drug-containing serum, cell proliferation
was assessed by CCK-8 assay, while cell cycle and apoptosis were analyzed by flow cytometry. Real-time quantitative PCR was used
to detect inflammatory cytokines. Western blotting was performed to detect RhoA, ROCK, MLC and phosphorylated MLC (p-MLC).
Molecular docking and biolayer interferometry (BLI) were used to verify the interaction between active components of Zhenwu
Decoction and RhoA protein. Results Compared with the model group, Zhenwu Decoction significantly reduced 24 h urinary protein,
Cr and BUN levels (P < 0.01), increased GFR (P < 0.01), and improved renal pathological injury. Zhenwu Decoction significantly
decreased Ki-67 and PCNA expression (P < 0.01). Immunofluorescence results showed reduced infiltration of F4/80" macrophages
and Ly6G* neutrophils (P < 0.01). In vitro experiments showed that Zhenwu Decoction-containing serum significantly inhibited
LPS-induced mesangial cell proliferation (P < 0.01), promoted apoptosis (P < 0.01), and reduced TNF-o, IL-1p, IL-6 and MCP-1
expression (P < 0.01). Western blotting results showed that Zhenwu Decoction significantly downregulated RhoA, ROCK and p-MLC
protein expression (P < 0.05, 0.01). Molecular docking and BLI assays demonstrated good binding activity between paeoniflorin,
atractylenolide 111 and RhoA protein. Conclusion Zhenwu Decoction can inhibit abnormal mesangial cell proliferation and
inflammatory responses, thereby ameliorating MsPGN. Its effects may be associated with the regulation of the RhoA/ROCK/MLC
signaling pathway, potentially through the interaction of paeoniflorin and atractylenolide 111 with RhoA protein.
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Fig.2 Effects of Zhenwu Decoction on renal pathology in mice with MsPGN ( X £s, n=6)
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