5532 B4 6 0] FEXRAFFERE Vol. 32,No. 6
202643 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2026

3L F TLR4/NF-«B p65/NLRP3 15538 BR8I35 251X
o 38 DR e B I /N BR S8 RE g AL il

SR, FEE, TTH', EHE’, GER', LXH', @HE, FEMN
(1. MAPEHRF HARLAEAFRE, &BFEE 050091;
2. ALPEHRRF EF—WEBER/TLEFER, &XR/AE 050011)

[(FZE] B WESITAT GO0 A & MR db/db /N BUE IE 20 21 Toll B 57 44 4/4% 5% 5 -k B p65/NOD #¥: 8 1132 14
3(TLR4/NF-«B p65/NLRP3) {5 5l # 14 Fe ik , 415 24 U AT 25 #5028 f W R 93 55 9 (DKD) 4 A 1 FT BEAE FH AL o Fa 3k o 30 1
db/db /) BRI B LR T R4 h 5 20 (n=6) BB, 2 IHATZ5HEAR(16.77 g-kg'-d") \H(33.54 g-kg'-d") . (67.08 g-kg'-d")3 4
F T A K DL A (0.025 g-kg' - d™) s AT, DL db/m /N (n=6)1E R (% A . T 108 &S , K /I BUUR T & L 2 M il
(FBG) .24 h JRE 4 (24 h-UTP) K It WLEF 3 B (SCr) 5 75 AR FE -V 20 (HE) Z2 {6 | T # (Masson ) 4t {0 1 52k Al % - 55 K e (0 (PAS ) e
00, %6 B 21 25 HE 175 8 2 008 A 23 B 2R 1 f 95 B v (Western blot) | 82 B 2% 5% 2 7 B A il 5% 3 52 v (Real-time PCR) 6
TLR4 NF-«B p65 .NLRP3 %uﬂEPWMﬁEI?— a( TNF-a) . 140 4 25 (IL)-18.1L-6 . IL-10 . IL-18 %K [} mRNA % ik /K - ; S s 4
A3 (THC) £ I 15 IE 41 28 TLR4 \NF-«B p65 NLRP3 #1138k . S5 5 EH 4 i, SR/ BUA B it .FBG .24 h-UTP,
SCr & A TH 1 (P<0.05) ; B WEZ5 K Z 6L, LI B )5, 8] J5t ] D48 2 R 400320 ; TLR4 \NF-kB p65 .NLRP3 \ TNF-a IL-13.I1L-6 .
IL-18 FIRHE N, IL-10 FRIKFEAR(P<0.05) ; SALTY AL LU 55, 45 25 20 K R FBG .24 h-UTP . SCr/K - 345 A [ B2 & FRAIC, ' I 4
PR 55 W 5 20 3% , TLR4 \NF-«kB p65 .NLRP3 . TNF-a . IL-18.1L-6 .IL-18 & ik [ A% , IL-10 ik T} 55 (P<0.05) . 458 44 251
] 538 32 74 15 TLR4/NF-«B p65/NLRP3 {5 53 4 Uk 4% 1 JIE 42 AE 52 o7 3 W AIR IR 2 1 HE T, 328 177 9 2% DKD 1495 2 &

[ER] WERFE SR, MIAATZE; RIER N ; Toll 52 & 4/4% 55 5 F-«xB — B & JL I /NOD #: 5 1152 1K 3 8 B ;
db/db /N R,

[FESZEE] R256.5;R285;R289 [X#kFRIZEE] A [XEHS] 1005-9903(2026)06-0019-09

[doi] 10.13422/j.cnki.syfjx.20260119

[ W& H ARl ] https:/link.cnkinet/urlid/11.3495.R.20260113.1101.003

[M&HMAE] 2026-01-13 18:02:24

Mechanism of Danggui Shaoyaosan in Improving Inflammatory Response in Mice with
Diabetic Kidney Disease Based on TLR4/p65/NLRP3 Signaling Pathway

GUO Shilong', LI Ruijia', WANG Zixuan', WANG Xinai’, HOU Luyu', SHI Wenjing',
TIAN Mengyuan®, GUO Dengzhou®™
(1. Graduate School, Hebei University of Chinese Medicine, Shijiazhuang 050091, China;
2. The First Affiliated Hospital of Hebei University of Chinese Medicine/Hebei Provincial Hospital of
Traditional Chinese Medicine, Shijiazhuang 050011, China)

[Abstract] Objective: To investigate the effect of Danggui Shaoyaosan on the expression of Toll-like receptor 4/nuclear
factor-kappa B p65/NOD-like receptor protein 3 (TLR4/NF-xB p65/NLRP3) signaling pathway in the renal tissues of db/db mice
with spontaneous diabetes, and to explore the potential mechanism by which Danggui Shaoyaosan alleviates inflammation in
diabetic kidney disease (DKD). Methods: Thirty db/db mice were divided into five groups: A model group, Danggui Shaoyaosan
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low- (16.77 g-kg'-d"') , medium- (33.54 g-kg'-d') , and high-dose (67.08 g-kg'-d') intervention groups, as well as an
irbesartan group (0.025 g-kg'-d") by the random number table method, with 6 mice in each group. Additionally, 6 db/m mice
were assigned to the normal group. After 8§ weeks of intervention, the following parameters were determined by corresponding
methods: body weight, fasting blood glucose (FBG) , 24-hour urinary protein (24 h-UTP), and serum creatinine (SCr) levels,
renal histopathological analysis by hematoxylin-cosin (HE) staining, Masson staining, and periodic acid-Schiff (PAS) staining,
the protein and mRNA expression levels of TLR4, NF-«B p65, NLRP3, tumor necrosis factor-alpha (TNF-«) , interleukin-13
(IL-1B8) , interleukin-6 (IL-6) , interleukin-10 (IL-10) , and interleukin-18 (IL-18) by Western blot and Real-time quantitative
polymerase chain reaction (Real-time PCR) , as well as TLR4, NF-«B p65, and NLRP3 protein expression in renal tissues by
immunohistochemistry (IHC). Results: Compared with the normal group, the model group exhibited increased body weight,
FBG, 24 h-UTP, and SCr levels (P<0.05) ; disordered renal structure, thickened basement membrane, and interstitial
inflammatory cell infiltration, elevated TLR4, NF-«B p65, NLRP3, TNF-«, IL-18, IL-6, and IL-18 expression; as well as
decreased IL-10 expression (P<0.05). Compared with the model group, these pathological changes and biochemical abnormalities
were reversed in the medicine intervention groups to varying degrees (P<0.05). Conclusion: Danggui Shaoyaosan may delay

DKD progression by alleviating renal inflammatory response and reducing urinary protein excretion via modulating the TLR4/

NF-kB p65/NLRP3 signaling pathway.
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Table 2 Effect of Danggui Shaoyaosan on body weight and FBG

in DKD mice (x+s,n=6)

g il /g kg LENGis ¥ FBG/mmol-L"
IEH 4 31.17+2.22 9.13+3.08
F R 25 51.98+7.28% 31.47+2.56%
P2 ISR 16.77 41.98+5.76" 30.75+2.67
rp 2l rpoR 33.54 37.70+3.48% 26.20+2.74%
e 2l i R 67.08 38.36+3.31% 28.02+1.50
JE UL b 3H 20 0.025 40.48+4.63Y 25.48+3.10"

TF 5 0F % 4 Y P<0.05,7P<0.01; 55 8 41 L 4 Y P<0.05,
YPp<0.01(F£3-F 7))
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Table 3 Effect of Danggui Shaoyaosan on 24 h-UTP and SCr in
DKD mice (X+s,n=6)

2153 /g kg 24 h-UTP/mg SCr/pmol-dL"
1K 4L 0.23+0.07 13.04+4.36
H5E T8 2] 1.83+0.27” 32.87+4.56"
p IR 16.77 1.66+0.48 27.46+4.77
rhgh v 33.54 1.24+0.16> 23.0246.13%
2 L 67.08 1.21+0.36> 23.39+2.71%
JE DL YR H 41 0.025 1.12+0.41% 18.75+3.44Y
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T ACTES AL B C. Y JRAT 25 R GR A 4 D S IRAT 25 0 50 4 2 B 25 U9 AT 24 1R 5 ek 21 F e DU b 32 (1) 2- 181 4 1))

B1 HIFAZEExt DKD /RSB a9 220 (x200)

Fig. 1 Effect of Danggui Shaoyaosan on renal histopathology in DKD mice (x200)

3.5 YA 25 B DKD /) B 41 41 TLR4 ., p65.
NLRP3 RLM# M iz dfb ks R, 5
1EH 40 He B, A R 4 /N B TLR4 \NF-«B p65 .NLRP3

/NG BRI RE TR SR R, A2 A
/NELTLR4 NF-«xB p65 NLRP3 7 5 /NG5 | 7] i &
EREAR . WA 2.

B2 HUFAEE X DKD /RS H L TLR4 NF-«B p65 NLRP3HIFRE (2 1k, x200)
Fig.2 Effect of Danggui Shaoyaosan on renal TLR4, NF-xB p65,and NLRP3 expression in DKD mice (IHC,x200)

3.6 4725 E% DKD /) U 21 41 TLR4 \NF-«B
p65 .NLRP3 mRNA E£ikM & 5 E w4 IEL,
R R4 /N BB 4H 40 R TLR4 . NF-«B p65. NLRP3
mRNA ik Th 5 (P<0.01) ; SR L 55, 4+ Hil 4l
/N ELE 4144 P TLR4 NF-«B p65 .NLRP3 mRNA %
TR 7K B i A (P<0.05, P<0.01) . WL# 4.

3.7 M UFAT 25 HUX DKD /) BB E 4140 H TLR4
NF-kB p65 NLRP3 I RILME W HIEFHL

A AR 2 /N BB 41 40 0 TLR4 NF-«B p65 .NLRP3
HHRB TR (P<0.01) ; SHRIH AL, G IHA 251K
L AR 4L R DL Vb 4H N BB 4 40 TLR4
NF-«B p65 . NLRP3 &5 1 3 ik /K V-4 W] & R A% (P<
0.05,P<0.01). WK 3 55,

3.8 HIHATZGHIx DKD /)N B 4H 40P TL-18.1L-6 .
IL-10 .1L-18 &% TNF-a mRNA R0 5 1E % 41 [t
B, B A N B 4L 41 IL-180 IL-6, 1L-18 J
TNF-a mRNA %3k I # 75 (P<0.01) ,IL-10 mRNA
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F4 HPASHHX DKD /MR G IE AL TLR4, NF-«B p65,
NLRP3 mRNA RIZH N (x+s5,n=3)

Table 4
TLR4,NF-«B p65,NLRP3 in renal tissues of DKD mice (x+s,n=3)

Effect of Danggui Shaoyaosan on mRNA expression of

x5 HPAXNHH DKD /MR EHLRH TLR4.NF-«B p65.NLRP3
EAREMFM (x+s5,n=3)
Table 5 Effect of Danggui Shaoyaosan on protein expression of

TLR4,NF-«B p65,NLRP3 in renal tissues of DKD mice (x+s,n=3)

an Mmoo aw TR NP e
I W 4l 1.00£0.06  1.01+0.18 1.00+0.02 E 4 0.44+0.06  0.18£0.06  0.34+0.03
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Fig. 3 Electrophoretic expression of TLR4, p65 and NLRP3 in

renal tissues of DKD mice
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Table 7 Effect of Danggui Shaoyaosan on protein expression of IL-18, IL-6, IL-10, IL-18 and TNF-a in renal tissues of DKD mice (x+s,

n=3)

21 51 b /g ke IL-6/B-actin IL-1B/B-actin IL-10/B-actin IL-18/B-actin TNF-a/B-actin
A 0.53+0.05 0.54+0.05 1.11£0.03 0.44+0.02 0.26+0.05
B2 0.94+0.05% 1.04£0.06% 0.56+0.06> 1.02+0.05% 0.99:+0.05>
r 24 1% 59 i 2 16.77 0.83+0.05 0.96+0.05" 0.68+0.05 0.89:£0.07 0.79+0.07"
rh 2 ) il 33.54 0.77+0.07" 0.82+0.03" 0.81:0.04" 0.74+0.05% 0.63+0.08"
rh 2l ) Al 67.08 0.77+0.07" 0.91+0.03" 0.79£0.07" 0.85+0.08 0.68+0.06"

JE LY 20 0.025 0.75+0.06> 0.89+0.03 0.95+0.11% 0.86+0.08" 0.71+0.09"
e _ 24 kDa B JEL R L A L B L PN R 4 M el 7 R AR A A
A5 g Bk AR TG AR RE BN AR S G BEIK B I R L B
i1 | =10 . | i o K™ 405 9 1
oo [ S 21k I (AGES) A B R DKD i B o 4
L1s _ 2 kD B AR . FEREIRATARZS S 550 A0 5 1 B 35 5
i 1 Z FhHL ] AN % AGEs 9 JE B, AGEs # TLR4 %
- [ 25k00 [ 45 52 B 5 4 A i A £ 5 K I
i _ AT J7 U5 5 NF-«B il 2 11 o B 2 1K , B8 i NF-«B

A B C D E F
4 ZFHDKD/NMREALAIL-1B.IL-6,1L-10.1L-18. TNF-« EH
Rz
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