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Explore the protective effect of liraglutide on renal injury in diabetic nephropathy
rats based on ROS-NLRP3 inflammator-mediated pyrodeath
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Abstract: Objective To investigate the effect of liraglutide on diabetic nephropathy in rats and its regulatory mechanism. Methods
The diabetic nephropathy rat model was constructed with multiple low-dose streptozocin 40 mg/kg, and was divided into model group,
liraglutide group, ROS inhibitor (NAC) group, liraglutide + NAC group, and control group, with 10 rats in each group. Liraglutide
group rats sc 200 pg/(kg-d) liraglutide, NAC group rats ip 20 mg/(kg-d) NAC, liraglutide + NAC group was sc 200 pg/(kg-d) of
liraglutide and ip 20 mg/(kg-d) of NAC. Rats in control group and model group were treated with sc equal amount of normal saline
once daily for 4 weeks. 24 h MAER was measured by automatic analyzer. FBG was measured by glucose meter. Scr and BUN levels
were detected with the kit. The pathological changes of renal tissue were observed by HE staining and Masson staining. DHE
fluorescent probe was used to detect ROS in renal tissue. The content of MDA and the activities of GSH and SOD were detected by
chemical colorimetry. Expression of NLRP3 inflammasome and pyroptosis related protein were detected by Western blotting. Results
Compared with model group, MAER, Scr, BUN and FBG in liraglutide group and NAC group were significantly decreased (P < 0.05).
The contents of ROS and MDA in renal tissue were significantly decreased, while the activities of GSH and SOD were increased (P <
0.05). Expressions of NLRP3 inflammator-associated proteins (NLRP3, ASC, Caspase-1) and pyro related proteins (cleaved Caspase-
1, GSDMD-N, IL-1B, IL-18) were significantly decreased (P < 0.05, 0.01). Compared with liraglutide group, the above indexes were
further improved in liraglutide + NAC group, and the pathological injury of kidney tissue was further alleviated. Conclusion
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Liraglutide can inhibit the activation of NLRP3 inflammasome mediated by oxidative stress in renal tissue through ROS-NLRP3
inflammasome pathway, thereby inhibiting pyroptosis, and finally playing an anti diabetic nephropathy renal injury role.
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Table 1 Comparison of FBG and biochemical indicators of renal function in each group of rats ( x +s,n =10 )

2H ) F B/ (ugkg™d™) FBG/(mmol L %) 24 hMAER/ug  Scr/(umol-L™Y) BUN/(mmol L)
xif R — 4.2040.65 12.68+4.02 8.98+1.78 6.75+0.28
it — 29.88+3.17" 158.12+30.10° 26.12+451"  15.44+2.01"
ZETR=HI/N 200 11.24+2.01* 67.49+12.01* 17.46+3.35%  10.81+1.04*
NAC 2.0X 10 28.97+3.65 82.88+10.48% 18.71+3.17%  12.33+1.16*
Flhi & ik +NAC 200+2.0 X 10* 11.87+1.98* 4191+48.11%&  11414+251*  81410.62%

55X AL "P<<0.05; SELRUAALLEL: *P<<0.05; SFIFIERKALILLE: #P<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs liraglutide group
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Fig. 1 Changes of renal tissue morphology and structure of rats in each group (><400)
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Table 2 Comparison of oxidative stress levels in renal tissue of rats in each group ( X %s,n =10 )

HA i (ug-kgd™) MDA/(nmol mg™) GSH/(U mg™) SOD/(U mg™)
Xif — 2.1040.31 13.45+2.24 173.28+20.34
A — 6.48+1.12" 4.064+0.52" 61.56+9.01"
GIEDA=iIN 200 4.28+0.28" 8.18+1.13* 100.88+10.45"
NAC 2.0X 10 4.77+0.34% 7.95+1.23" 105.34 4 11.38*
Filhi &Rk +NAC 200+2.0 X104 3.42+0.33% 10.87+1.52#& 138.21+10.69%&

Sx AL "P<0.05; SEIAIALLE: *P<0.05: SFIrEkA g #P<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs liraglutide group
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Fig. 2 ROS staining (A) and NLRP3 inflammasome associated protein electrophoresis (B) of rat kidney groups in each group
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Table 3 ROS levels and NLRP3 inflammasome related protein expression in renal tissue of rats in each group ( X #s,n =10 )

. EEAMAXNRIEE
2H 51 &/ (ng-kgt-d™)
ROS NLRP3 ASC Caspase-1
ot HE — 1.1040.14 1.00£0.10 1.0340.15 1.0540.14
it — 5.87+0.49" 3.15+0.21" 2.76+0.26" 2.91+0.25
ETE=TiIN 200 2.4840.31% 1.94+0.20* 1.884+0.21% 1.8840.23%
NAC 2.0X10% 1.884-0.27% 1.99+0.24% 1.8940.23% 1.9040.31%
FlFr & jk+NAC 200+2.0X 104 1.46+0.21% 1.35+0.20% 1.23+0.15% 1.32+0.26%

SRR L. "P<0.05; SHAYA L. *P<0.05; SRR %P<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs liraglutide group
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*4 BEARBALETHAEAENRIE ( x+s, n=10)
Table 4 Relative expression of pyroptosis related proteins in renal tissue of rats in each group ( x #s,n =10 )

cleaved-caspase-

4151 il (ng-kg™-d™) GSDMD-N/GSDMD  IL-1B & AR 1L-18 S E X #RIE
1/pro-caspase-1
oyl — 0.87+0.15 0.30+0.07 1.024+0.18 1.054+0.16
T — 1.65+0.31" 1.154+0.30" 2.26+0.34" 2.53+0.37"
Fl s & ik 200 1.05+0.23% 0.82+0.17% 1.85+0.24* 1.45+0.26"
NAC 2.0X 10 0.92+0.21% 0.79+0.21% 1.7240.23% 1.564-0.31%
FlFi &k +NAC 200+2.0X104  0.56+0.15%& 0.46+0.10%& 1.32+0.22%& 1.14+0.21%

Ex AL "P<0.05; SHMANE: *P<005 #*P<001; SHRIGKALE: “P<0.05 &&P<0.01
P < 0.05 vs control group; *P < 0.05 #P < 0.01 vs model group; #P < 0.05 &P < 0.01 vs liraglutide group
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