2022 4F 11 A v [ S 36 B W2 November 2022
$£3086 BT ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 30 No. 7

o5 WIRE 2R G 2. AR T AU IKKB/NF-kB/MCP-1 i /0 B 85 259 S K RSB R (1], P ESck iy
4, 2022, 30(7) : 909-917.
Long W, Ming Y, Li MX, et al. Effects of Ling Zhu Tusizi Pills in inhibiting the I-kB kinase (/nuclear factor-kB/monocyte

chemoattractant protein-1 signaling pathway to reduce adriamycin-induced proteinuria in rats [ J]. Acta Lab Anim Sci Sin, 2022, 30
(7): 909-917.
Doi; 10. 3969/j. issn. 1005-4847. 2022. 07. 005

2R 2 T AL H] IKKB/NF-kB/MCP-1 18 [ 5, />
B 5 2R 75 3 19 R U PR AR R

EEHEL FEE LEE

(1. THE ER AP ELS S 2FFE, DU W 646000;2. PE g BE R # R A BE BE B 4Rk, I 50 646000
3. VRS R A M v = R B B EE, U] 5 646000)

[HZE] BH SHTES R 2T IR ERE AR m BRI, FiE 5 36 Kk SD KERMA L
. BEVLAA 6 (6 H/4A) . %A A BRI PDTC(NF-kB #MHI5]) 41 (100 mg/ (kg « d) ), AKRERFE LT
U A IR (14,28 .56 o/ (kg - d) ) o BRES FALAMYR BRI FH B8 28 3 B B A 8, S Tl s, 3 S H 24
6 A, it — A A ARAE W A 24 h JREE A, 3K FH R A (Alb) M WLEF (Ser) SR ZEZ (BUN) I C | N H
(CRP) ;HE Masson ,PAS G4 8, 37 5 b 8 WLAE B g IR 25722 4k ; ELISA A5 1fiL 7 1L-6 \ TNF-ou 7KF- ; Western Blot 461l
IKKB/NF-«B/MCP-1 KA CE L, &R BARKRAFRESZE, Ab B8, 24 h REAF &, BNEZMh
JiKe, B /INBR R GG 5 KR AR AEDUAR, SRR AEIG S . 1075 1L-6 TNF-o FI1 CRP F+i& 5 ¥ p-IKKB ,p-NF-kB MCP-1 ik
K, X p-IKKB/TKKB ,p-NF-kB/NF-«B HAE T & , nephrin  podocin FikI/ (P < 0.05) , AZ4HBREFIRHIN, K
R—ACROL R AT, REFHE 24 h FREAREAC, Al Fhmi . B/ NVE RIS, B /NR B A st . B /NS /RS
AeAbIR/D B IR TCHE S . I3 1L-6 TNF-o £ CRP F#A% ;' p-IKKB . p-NF-kB MCP-1 %7K, & p-IKKB/IKKB .
p-NF-kB/NF-kB L AR )8 /0 , nephrin . podocin ik (P < 0.05) , &if  ZARBE 24T I/ 2 X E 0% KB 24 h
PREE, ARG 2 PR, HAE FBLHI AT B8 540 IKKB/NF-kB/MCP-1 5 5l #4535

[XgA] BEORZEARELTFA;EER EH;NF-«B

[HESES] 95-33 [ XEkFRIEAS ] A [XEHS] 1005-4847(2022) 07-0909-09

Effects of Ling Zhu Tusizi Pills in inhibiting the I-xB kinase (3/nuclear

factor-«B/monocyte chemoattractant protein-1 signaling pathway to reduce
adriamycin-induced proteinuria in rats

LONG Wen'”, MING Yao®, LI Mingxi', SHEN Hongchun®"*

(1. College of Integrated Traditional Chinese and Western Medicine, Southwest Medical University, Luzhou 646000,
China. 2. Department of Endocrinology, Affiliated Traditional Chinese Medicine Hospital of Southwest Medical
University, Luzhou 646000. 3. Department of Nephrology, Affiliated Traditional Chinese Medicine Hospital of

Southwest Medical University, Luzhou 646000)
Corresponding author: SHEN Hongchun. E-mail ; shenhongchun79@ 163. com

[EETE ] U1 E KL ALE DL I 25 H (202010632057 , 76 7E ALK 2ARHIFI H (2019ZQN082) ,

Funded by the Innovative Entrepreneurship Training Program for College Students in Sichuan Province (202010632057) , Scientific Research Project
of Southwest Medical University (2019ZQN082).

[1EE® AT ] Je 5 (1995—) , & AEERAl L P A B 5307 1) < P BE 25 B B IE SRS SEA S IR R . Email :2934205892@ qq. com

[BEIEE JLER(1979—) 3 BIEERZ WA AR 518 « PR 2 BE BRSO SERE S5 1 K . Email : shenhongehun79@ 163. com



910

o E SIS Eh ) AR 2022 4F 11 H 45 30 %55 7] Acta Lab Anim Sci Sin, November 2022, Vol. 30, No. 7

[ Abstract]

induced proteinuria. Methods

Objective To examine the potential mechanism of Ling Zhu Tusizi Pills in a rat model of adriamycin-
Thirty-six specific-pathogen-free male SD rats were divided randomly into six groups (n=6
rats per group) , including blank, model, low-dose Ling Zhu Tusizi (14 g/(kg+-d) ), medium-dose Ling Zhu Tusizi (28
¢/ (kg+d)), high-dose Ling Zhu Tusizi (56 g/(kg-d)), and pyrrolidine dithiocarbamate ( PDTC; nuclear factor-xB
inhibitor; 100 mg/(kg-d)) groups. The last five groups also received two injections of adriamycin into the tail vein to
develop the nephropathy model, with one dose of 4 mg/kg and another dose of 2 mg/kg given 1 week apart. After successful
establishment of the model, Ling Zhu Tusizi Pills were administered for 6 weeks. We examined general vital signs and body
weights of the rats, as well as 24 h urine protein, plasma albumin, serum creatinine, blood urea nitrogen, and C-reactive
protein. Morphological alterations of the renal tubules and glomeruli, renal fibrosis and basement membrane thickness were
observed by hematoxylin and eosin, Masson, and periodic-acid Schiff staining. Modification of the foot process in
glomerular podocytes was observed by transmission electron microscopy. Serum levels of pro-inflammatory molecules
including interleukin (IL)-6 and tumor necrosis factor ( TNF)-a were detected by enzyme-linked immunosorbent assay.
I-kB kinase B (IKKB)/nuclear factor ( NF)-kB/monocyte chemoattractant protein-1 ( MCP-1) pathway-related proteins
and nephrin and podocin proteins were detected by Western Blot. Results  General health was poorer in the model group
compared with the control group, as evidenced by body weight loss, increased 24 h urine protein, and decreased albumin.
Renal tubule enlargement, disorganized glomerular visceral cell arrangement, diffuse foot process fusion, podocyte death,
extensive fiber deposition, and basement membrane thickening were also noted in the model group. Serum levels of the pro-
inflammatory markers IL-6, TNF-o and CRP were increased, renal-tissue phosphorylated (p)-IKKB, p-NF-kB and MCP-
1 protein expression levels and the p-IKKB/IKKB and p-NF-kB/NF-kB ratios were increased, while nephrin and podocin
expression levels were decreased (P < 0.05) in model compared with control rats. Rats in each treatment group
experienced variable degrees of symptom relief compared with the model group, with medium-dose Ling Zhu Tusizi Pills
having the best therapeutic effect. Rats in this group were generally healthy, with increased body weight and albumin and
decreased 24 h urine protein. There were also notable reductions in fibrosis and renal tubule edema, a smooth arrangement
of cells in the glomerular visceral layer, enhanced foot process fusion, and no thickening of the basement membrane. Serum
levels of IL-6, TNF-a, and CRP were decreased, nephrin and podocin expression were increased, and p-IKKB, p-NF-«B,
MCP-1, p-IKKB/IKKRB and p-NF-kB/NF-kB expression were all significantly decreased in renal tissues in this group (P <
0.05). Conclusions Ling Zhu Tusizi Pills reduced 24 h urine protein and serum pro-inflammatory markers in rats with
adriamycin-induced nephropathy, possibly via inhibition of the IKKB/NF-kB/MCP-1 signaling pathway.

[ Keywords] proteinuria; Ling Zhu Tusizi Pills; adriamycin nephropathy; NF-«B
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Figure 1 Body weight records of rats in each group
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Figure 2 Detection of renal function in rats
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