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[Abstract] Objective: To explore the possible mechanism of Yiqi Yangyin Huoxue prescription in the

prevention and treatment of kidney injury of diabetic kidney disease (DKD) rats based on NOD-like receptor
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protein 3(NLRP3)/cysteine protease-1( Caspase-1)/gasdermin D (GSDMD ) pyroptosis pathway. Method: Fifty
male SD rats were randomly divided into normal group (n=8) and modeling group (n=42). The modeling group
was given a one-time intraperitoneal injection of streptozotocin (STZ) after high-sugar and high-fat diet for 6
weeks to induce the establishment of a DKD rat model. After successful modeling, the rats were randomly
divided into model group, valsartan group (8.33 mg-kg"'), and Yiqi Yangyin Huoxue prescription low-dose and
high-dose group (11,22 g-kg"'). After continuous gavage for 6 weeks, the fasting blood glucose (FBG) , total
cholesterol (CHO), triglyceride (TG), blood urea nitrogen (BUN), serum creatinine (SCr) and 24-hour urine
protein quantification (24 h-UTP) were detected in each group of rats. Hematoxylin-eosin (HE) staining was
used to observe the pathological changes of kidney tissue. Enzyme-linked immunosorbent assay (ELISA) was
used to detect serum interleukin-18 (IL-18) and interleukin-18 (IL-18) levels. The protein and mRNA
expression levels of NLRP3/Caspase-1/GSDMD in kidney tissue of rats in each group were determined by
Western blot and real-time quantitative polymerase chain reaction (Real-time PCR). Result: Compared with the
conditions in normal group, the levels of FBG, CHO, TG, BUN, SCr, 24 h-UTP and serum IL-18 and IL-18 as
well as the protein and mRNA expression levels of NLRP3/Caspase-1/GSDMD in kidney tissue in model group
were increased (P<0.01), and the kidney tissue lesions were severe. Compared with the conditions in model
group, the levels of FBG, CHO, TG, BUN, SCr, 24 h-UTP and serum IL-18 and IL-18 as well as the protein
and mRNA expression levels of NLRP3/Caspase-1/GSDMD in kidney tissue in each intervention group were
decreased (P<0.05, P<0.01), and the degree of kidney tissue lesions was improved, with Yiqi Yangyin Huoxue
prescription high-dose group showing the optimal effect. Conclusion: Yiqi Yangyin Huoxue prescription could
inhibit pyroptosis by regulating the NLRP3/Caspase-1/GSDMD pathway, and thus relieve the inflammatory
response of DKD rats and alleviate the pathological damage of the kidneys.

[Keywords] Yiqi Yangyin Huoxue prescription; diabetic kidney disease; pyroptosis; NOD-like receptor
protein 3(NLRP3); cysteine protease-1(Caspase-1); gasdermin D(GSDMD )
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T CGAGCACCAGACACTCAAGGAT
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W3,

3.3 XA ALK RUE A U E AR AL R Ok
BEF L OEH KRV AN ER BCE N Y S S5 R T
SEHE L RO 2 TR A MR SR 4
R BVE N =2 LN S b N D A
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B RV ZH RS A 0 (H A 25 S8 B Iy s 7
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Table 2 Effect of Yiqi Yangyin Huoxue prescription on fasting blood glucose, blood lipids, renal function and 24 h-UTP in DKD rats (x+s,

n=8)

20 5 F /g kg! FBG/mmol-L" CHO/mmol-L" TG/mmol-L" BUN/mmol-L" SCr/umol-L" 24 h-UTP/mg
iEH 4l 5.90+1.45 1.15+0.30 0.53+0.11 8.27+0.67 26.66%2.77 17.95+4.11
2 38.00+4.05" 2.83+0.40" 2.56+0.64" 26.87+1.72"  39.15+2.15"”  34.06+2.70"
4 b 1H 40 8.33x10°  24.44+4.50” 1.82+0.35% 1.76+0.30% 16.60+1.69%  27.59+1.58"  22.71+1.96%
£ R BRI I 5 I R 4L 11 27.27+3.89% 1.74+0.33% 1.69+0.47% 15.08+1.79%  27.93+1.52%  23.15+2.45%
£ SR B I e ) 4L 22 25.25+3.54% 1.76+0.38” 1.69+0.41% 15.07+1.06>  28.01+1.12%  21.37+1.64%

T SIE R A Y P<0.01; S TZ Ho ke 2 P<0.01,7 P<0.05( 3 3- 5 7))
F3 HmEFMPFEMA X DKD X R M E IL-18.IL-18 K I (X+s,n=8)
Table 3 Effect of Yiqi Yangyin Huoxue prescription on serum IL-18 and IL-18 levels in DKD rats (x+s,n=8) ng~L'l
21 5 Fl /g ke IL-18 IL-18

1EH 4l 25.16+2.94 58.96+12.54
R 20 47.94+4.84" 129.45+8.94"
4 b 1H 41 8.33x107 31.93+2.82% 80.10+7.59%
£ R BRI I 5 I R 4L 11 37.09+2.89% 98.75+6.65%
25 SR BRI I 75 s R A 22 30.13+2.83% 79.11£9.30%

3.4 XF &4 K BUE 40 20 NLRP3, Caspase-1 }

GSDMD #F FH Rk B0 5 IE W 41 A, B 41

KB 2H4U NLRP3 . Caspase-1 2 GSDMD # H 3 ik

B3 Th R (P<0.01) ; SRR LA, Wb A (55 <

SR B 17 5 ) 41K BUE 4141 NLRP3 | Caspase-1
. 78 .

S GSDMD # [ % ik . 3 FE AL (P<0.01) , i L7 B
T L7 IG5 4 NLRP3 25 (1 £ 18 B F R G, 2 57+ B
B G2 5 L (P<0.01), Caspase-1 & GSDMD & H
PR WAL, 22 5 HA G L (P<0.05), W
K2 %4,
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TE:ALIE 2 BRI CAVD R 2 D. i IR B 05 I5R) ik 21 5 B 45 R B3 il )y i 590 4 28 (P 2 0]

B1 #SFHEEMH DKD KR EHALKFERSHNZMmM (HE, x400)

Fig. 1 Effect of Yiqi Yangyin Huoxue prescription on pathological morphology of kidney in DKD rats (HE, x400)

Bl 2 DKD X R 5 ¢4 £ NLRP3. Caspase-1 & GSDMD & B & ix
ik
Fig. 2 Electrophoresis of NLRP3, Caspase-1 and GSDMD

protein expression in kidney tissue of DKD rats

3.5 X4 41 K B 4l 20 NLRP3., Caspase-1 [
GSDMD mRNA KIKRSEM 5 IEH 4 i, Bl
20 K FL NLRP3 .Caspase-1 & GSDMD mRNA ik I}
FE TR (P<0.01) 3 SRR LA VD LA | £ AR

B3 9% 1 5 e 7 & 40 K B NLRP3. Caspase-1 [
GSDMD mRNA ik i & FEAR (P<0.01) , i L F7 B
% I 77 A% 7 & 44 NLRP3 ., Caspase-1 & GSDMD
mRNA £ 5 W] i B (P<0.05) . LS.
4 itig

Wi 25 4 PRS2 9 R (10 2R AT 4 1R, DKD 1B S B IR
I R B B R R 22— H R AL AN
W2 gy BB A ARk R T
R IANE SN i AN I TR SN SN AP E SV
15t % 46 i A5 B0 ML N R R I 7 A U A
DKD i J& (1 955 H AL il v 75 218 O i 22 1 56 1 A
SE o WFIT B M8 M R E BN AT DL LA S U
A Y0 TE 25 R T RE A BOAE | 51 & 4 E M DE R
AL 3B DKD #F i (1) S R R Wt 259 T Fiy
TERBE S BHr, BAR B 24 % F DKD iR Y7 i
SRS T — R AR, JU S o - A i L A s R
2(SGLT2) 41l 7] | Jif vy i 4 25 FE 2 IK-1(GLP-1) ¥

F4 #@mEFRIEMAIT DKD KR EHZL NLRP3 Caspase-1 X GSDMD EBRIFEH M (¥+s,n=3)
Table 4 Effect of Yiqi Yangyin Huoxue prescription on expression of NLRP3, Caspase-1 and GSDMD protein in kidney tissue of DKD rats

(X£s,n=3)
21 51 il /g ke NLRP3/B-actin Caspase-1/B-actin GSDMD/B-actin
120 0.120.05 0.22+0.03 0.22+0.06
R 21 0.67+0.04" 0.59+0.05" 0.78+0.18"
EiRUS | 8.33x10° 0.37+0.06> 0.45+0.01% 0.45+0.09%
A TR B 7 ) bk 4l 11 0.36+0.06> 0.49:0.02" 0.53+0.10%
f TR B L7 e ) ek ] 22 0.33+0.06> 0.42+0.02% 0.42+0.10>

x5 #HEFEWFEMAX DKD A RS HLE NLRP3 Caspase-1 X GSDMD mRNA RiEM I (x+s,n=3)

Table 5 Effect of Yiqi Yangyin Huoxue prescription on mRNA expression of NLRP3, Caspase-1 and GSDMD in Kidney tissue of DKD rats

(x+s,n=3)
21 51 F /g kg NLRP3 Caspase-1 GSDMD
TR 24 4.73+1.03" 3.43+0.53" 3.75+0.73"
YD A 8.33x107 2.29+0.62% 1.80+0.55” 2.22+0.16%
£ A B 1 T G 5 e 4 11 2.71+0.47Y 1.95+0.45" 2.49+0.98
£ A B I T g ) e 4 22 1.53+0.54% 1.40+0.33” 1.98+0.56%

TE BIE W 414578 A7 mRNA Rk # 3  1
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Yo% Bnl LUA R0 YY DKD, iZ )5 AR i A
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1 DKD Z i Hl o A BF 5% 45 SR R, A AL A KR
FBG.CHO.TG .BUN.SCr X 24 h-UTP # 1E % 413
TR G T B /NERAL K, R B IX T, R A
Mus A EEBTHE 2, BN b A0 i A v s v TRD R
AR RN 2259 T W5, o s . F
I DR AR R N e B A Y R R 4R 25 R
I 1M 7 AT 9 4 DKD K BB o B 05, BRI A
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