g RSl 2026,32(16)
1232 Jowrnal of Hainan Medical University

DOI:10.13210/j.cnki.jhmu.20250901.001
W 46 4 B AIE < htps : //link enki.net/urlid /46.1089.R.20250901.1350.002

K 77183 AMPK/SIRT3 {5 5 i B 8 4= NLRP3 2 fiE /N ik 20 &= #E
Fx 9% & 7% '%‘Ay:ﬁ’]?f}l%ﬂﬁﬁat

W OB LVEC L, INE R, RS N, E O
(b7 v B 2 K2 B I e A2 S B B R, B 200032)

[(#ZE]a & .k T AMPK/SIRT3 /5 % 8 % 3K i1 K & # K 7 x4 /& & F /& (diabetic kidney disease,
DKD)IJ\fi 5 HK2 @ et NLRP3 K 2 R s B4 A . ok (1R A £ :60 R C57BL/6J Ay SR AL R
RAEA B (CON)A, AR MEDKD A 5 4 A A A (DKD) 4 K 5 4 K 7 KA £ (QBTSF-L)
éﬂ. KEBEZPHNEZ(QBTSF-M)A K EBE 5 S5HE(QBTSF-H) 4 A #% 5] 4 (DAPA) 5 5 # §
Ahs i 1208, F S R)E K E DR E M HOE . PAS Masson 2 & MR AL HBEF T EHE T2
!(’%R,X)u RO LA MM T AL gk a4 m NLRP3 & & /K -F ; Western blot #& ] B 48 22 SIRT3.AMPK .,
P-AMPK NLRP3.ASC .Caspase-1 & ik K -F ; ELISA #& ] > o 7 IL-18.1L-18 4 & . (2) 4k #h 52 3o 4k 5P K
)ﬂ & 8 R HK2 20 8, ¥ 2 o 4 % (NG, 5.6 mmol/L glucose) 28 . & #% (HG, 30 mmol/L glucose) 48 | ¥, &
¥ 'K 7 (QBTSF, 30 mmol/L glucose+2 mg/ml. QBTSF) 4L ik #-3] 4 (DAPA, 30 mol/L glucose+ 20 ;Lmol/L
DAPA)%L., Western blot # ) 8 j. 3 SIRT 3, AMPK . P-AMPK NLRP3,ASC Caspase-1 & ik K F ; %%
FHAE M SIRT3 NLRP3I R AZE ., £ X (DARAER .5 CONAML,DKD 4 & Bk £ Hﬁﬁﬂﬂ@ﬁ"%}ﬁi
% R A Y AR R e R R AR R, SRR A AL, 2 R AR 5 TL-18.1L-18 (NLRP3, Caspase-1.
ASC4A W 2 & ,SIRT3.P-AMPK/AMPK 4 & " 2 K& (P<<0.01), 5 DKD 48k, & & 4§ 7 F A
B, LR REFAGHFI A EKE, IL-1R.IL-18 .NLRP3.Caspase-1 . ASC 4 & "] & 4% , SIRT3.P-AMPK/
AMPK 42 7 & (P<<0.05) . (2) 4k sh £ 35 . 5 NG #4848 1 , HG 42 NLRP3,Caspase-1 ASC 4 W 245,
SIRT3.P-AMPK/AMPK 4% % 54 (P<C0.01) ; 5 HG 4248t ,QBTSF 48 NLRP3.Caspase-1 . ASC & &
9l % 4K, SIRT3.P-AMPK/AMPK 4 % # 2 7t % (P<<0.01) , # & : K &4 B 7% T A A 2 37 4 DKD +
NLRP3 K E Mk Ak, LR 37 45 A T Ak 5 A AMPK/SIRTS%%LE&?I‘EJ%%Qfxﬁ_%‘a‘qo

[ER] A% m; B EF8HE 5 ; AMPK/SIRT3; NLRP3 £ & J 4k
[FESES] R285.5 [XEEEH] A [XEHS] 2097-5953(2026)16-1232-10

Mechanism of Qibang Tangshen Formula ameliorating diabetic nephropathy renal injury via
AMPK/SIRT3 signaling pathway -mediated NLRP3 inflammasome regulation

XU Rui, LT Wenshi, SUN Jiale, WU Yansheng, GUO Xiaoping, WANG Lind

(Department of Nephrology 1 , Affiliated Longhua Hospital of Shanghai University of Traditional Chinese Medicine, Shanghai 200032,
China)

[ Foundation Project] : This study was supported by the Health Industry Special Project of Pudong New District Health Commission ,
Shanghai (PW2023E-03) ; Shanghai TCM Three-Year Action Plan (2021-2023) for Advancing Inheritance, Innovation, and Development
[ZY(2021-2023)-0403]

[Author]:XU Rui, E-mail: 15861371876@163.com.

[ Correspondence to]: WANG Lin, Ph.D., Chief Physician, Doctoral Supervisor, E-mail: happytlynn@163.com.

Received : 2025-05-20 Revised : 2025-08-12 JHMU, 2026;32(16):1232-1241

[FE4 0 F ] b 9 17 3 25 97 IX TR Al e 2% 01 2 T AR A7k & T (PW2023E-03 ) 5 b 9 17 P 5 24 45 B sy b 7 7 30— A5 i ble v 15 24 14 K 8135 & i =
AT AT (2021 4 ~2023 48 ) [ 2Y (2021-2023)-0403 ]

[fEH Wi ] %4, Email: 15861371876@163.com .

[ AR ] L3k, A B0, 14058 4 506, E-mail : happytlynn@163.com ,

[ # H 1 2025-05-20 (&l H 1] 2025-08-12 %) 2% 4R ] 2025-09-01  14:40:52



eards AR HE )7 i 3F AMPK/SIRT 315 538 J& 845 NLRP3 48 i /1N A 25 35 8 bR 15 05 15 5 005 e L ikl iF 98 1233

View from specialist: It is creative, and of certain scientific and educational value.

[ Abstract] Objective: To investigate the therapeutic effects of Qibang Tangshen Formula (QBTSF) on NLRP3 inflamma-
some via the AMPK/SIRT3 signaling pathway in mice with diabetic kidney disease (DKD) and HK-2 cells. Methods: (1) In vi-
vo experiments: Out of 60 C57BL/6J mice, 10 were randomly selected into the control (CON) group, and after the successful
construction of the DKD model, the remaining were divided into the model (DKD) group, the QBTSF low-dose (QBTSF-L)
group, the QBTSF medium-dose (QBTSF-M) group, the QBTSF high-dose (QBTSF-H) group, and the dapagliflozin (DA-
PA) group, and the mice were administered gastric gavage continuously for 12 weeks. At the end of the experiment, the kidneys
of mice were collected and stained by H&.E, PAS, and Masson staining to observe the morphological changes of renal tissues;
transmission electron microscopy was used to observe the ultrastructural changes of renal tissues; Immunohistochemistry was used
to detect the expression level of NLRP3; Western blot was used to detect the expression levels of SIRT3, AMPK, P-AMPK,
NLRP3, ASC, and Caspase-1 in the renal tissues; ELISA was used to detect serum 1L-18 and I1.-18 levels in mice. (2) In vitro
experiments: HK2 cells were stimulated with high glucose in vitro, and divided into the normal (NG, 5.6 mmol/L. glucose)
group, the high glucose (HG, 30 mmol/L glucose) group, the QBTSFEF (QBTSF, 30 mmol/L glucose+2 mg/mL QBTSF)
group, and the dapagliflozin (DAPA, 30 mol/L glucose+20 pmol/L. DAPA) group. Western blot was used to detect the expres-
sion levels of SIRT3, AMPK, P-AMPK, NLRP3, ASC, and Caspase-1 in the cells; Immunofluorescence was used to detect SIRT 3
and NLRP3 fluorescence intensity. Results: (1) In vivo experiments: Compared to the CON group, DKD group mice exhibited
mesangial cell proliferation, mesangial matrix expansion, marked collagen fiber deposition, glomerular enlargement, mitochondri-
al cristae disruption, and blurred mitochondrial boundaries; the contents of IL-183, 1L.-18, NLRP3, Caspase-1, and ASC were sig-
nificantly increased, and the contents of SIRT3 and P-AMPK/AMPK were significantly decreased (P<<0.01). Compared to the
DKD group, after QBTSF intervention, the pathologic impairments mentioned above were significantly improved, and the con-
tents of IL.-18, 1L.-18, NLRP3, Caspase-1, and ASC were significantly decreased, and the contents of SIRT3 and P~ AMPK/
AMPK were increased (P<C0.05). (2) In vitro experiments: Compared to the NG group, the contents of NLRP3, Caspase-1,
and ASC were significantly increased, and the contents of SIRT3 and P~ AMPK/AMPK were significantly decreased in the HG
group (P<C0.01) ; Compared to the HG group, the contents of NLLRP3, Caspase-1, and ASC were significantly decreased, and
the contents of SIRT3 and P-AMPK/AMPK were significantly increased in the QBTSF group (P<C0.01). Conclusion:
QBTSF effectively inhibits NLRP3 inflammasome activation in DKD, and its renal protective effects may be associated with the
modulation of AMPK/SIRT3 signaling pathway-related protein expression.
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Fig 12 Expression of SIRT3, AMPK, P-AMPK, NLRP3,
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