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Fisetin ameliorates ferroptosis in rats with acute respiratory distress syndrome
by activating SIRT1/Nrf2 signaling pathway

REN Qiu-yue, HU Chun-yan, KUANG Yuan-yuan
Department of Emergency, The 3rd Affiliated Hospital of Chengdu Medical College, Chengdu 611730, China

Abstract: Objective To investigate the influence of fisetin on ferroptosis in rats with acute respiratory distress syndrome (ARDS)
by activating the silent information regulation 1 (SIRT1)/nuclear factor E2-related factor 2 (Nrf2) signaling pathway. Methods SD
rats were randomly divided into control group, model group, fisetin (1, 2, and 4 mg/kg) groups, and 4 mg/kg fisetin + SIRT1 inhibitor
(10 mg/kg EX-527) group, each group had 14 rats. Fisetin and SIRT1 inhibitor were ip administered with 30 min before modeling, and
the control group and model group were ip administered with the same amount of normal saline. Except the control group, the rats in
other groups were used to establish the ARDS model by intratracheal instillation of lipopolysaccharide (LPS). Levels of inflammatory
factor IL-6 and TNF-a in BALF were detected. The wet/dry mass ratio (W/D) of lung tissue was measured. Pathological changes in
lung tissue treated by HE staining were observed. The levels of reactive oxygen species (ROS), iron, GSH, and MDA in lung tissue
were measured. The expression of SIRT1/Nrf2 signaling pathway related proteins in lung tissue were detected by Western blotting
method. Results Compared with the model group, the levels of IL-6 and TNF-a in the BALF of fisetin groups were decreased, the
WI/D ratio in lung tissue were decreases, the levels of ROS, iron, and MDA in lung tissue were decreased, while GSH levels were
increased, and the levels of SIRT1 and nuclear Nrf2 proteins in lung tissue were increased (P < 0.05). Moreover, the improvement
effect of 4 mg/kg fisetin intervention was more obvious. After the addition of SIRT1 inhibitor on the basis of 4 mg/kg fisetin
intervention, the improvement effect of 4 mg/kg fisetin was weakened. Conclusion Fisetin has protection on LPS induced ARDS
and can improve ferroptosis, which may be achieved by activating SIRT1/Nrf2 signaling pathway.
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Table 1 Effect of fisetin on levels of inflammatory factors in BALF in acute respiratory distress syndrome rats ( X +s,n=7 )

253 7 &/(mg-kg™) IL-6/(pg mL™) TNF-o/(pg mL%)
it — 21.73+4.62 38.24+6.19
e — 175.82£13.59 293.71+18.45"
HHER 1 132.43+11.26% 235.62+15.37"

2 93.15+8.73% 164.45+11.26
4 51.94+7.32#@ 82.19+8.63%@
B 2 - SIRTL 35 4410 112.58+11.634 190.43+16.224

SR "P<0.05; SHMALE: P<0.05; 5% EE 1mgkg L4 HE: 4P<0.05; SEHE 2mgkg tHHE: OP<005; S5®%HE

4mgkg P ALK AP<<0.05

P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs fisetin 1 mg-kg™ group; @P < 0.05 vs fisetin 2 mg-kg™ group; 4P < 0.05 vs fisetin 4

mg-kg~* group

B #E 1mgkg™?
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1 FHEMALRFERET (HE, X100)
Fig. 1 Pathological changes of lung tissues in each group (HE, *<100)
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Table 2 Effect of fisetin on W/D ratio of lung tissues in acute
respiratory distress syndrome rats ( X +s,n=7 )

2H 51 FE/(mg-kg™) Mtz WD H{E
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it — 6.02+0.58"
BHR 1 5.2410.49*
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SRR "P<<0.05; SR LLEL: *P<<0.05; HEmEEK 1
mgkg A L : &P <<0.05; S5 H 2 mg-kg 4 H: @P<<0.05;
53R 4 mgkg LA HE: 4P<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs
fisetin 1 mg-kg™ group; @P < 0.05 vs fisetin 2 mg-kg™ group; AP <
0.05 vs fisetin 4 mg-kg™* group
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Table 3 Effect of fisetin on ferroptosis-related indicators in lung tissues in acute respiratory distress syndrome rats ( X +s,n=7 )

245 #EN(mg-kg™h) ROS MHXTEE/Y%  Bk/(nmolmg™)  GSH/(nmol mg™)  MDA/(nmol mg1)
it iR — 1.05+0.12 0.4640.08 1.51+0.16 8.65+1.23
eit) — 3.484+0.35" 2.754+0.26" 0.39+0.07 21.424+2.79
HHER 1 2.93+0.27* 2.14+0.21* 0.78+0.09* 18.06 +2.18*

2 2.18+0.21% 1.5240.13% 1.1840.12% 14.31+1.62%&
4 1.3240.16%4@ 0.81+0.10%%@ 1.4240.11%@ 10.52 +1.46%4@
BT F +SIRTL 4771 4+10 2.46+0.234 2.27+£0.194 0.940.094 16.2442.154

55X AL "P<<0.05; SARBVAILLEL: *P<<0.05; SR E Imgkg 14IHLE: #P<<0.05; S K 2mgkg L 4ILE: OP<0.05; SEEEK

4mgkg THLLIK: AP<<0.05

P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs fisetin 1 mg-kg™ group; @P < 0.05 vs fisetin 2 mg-kg™ group; 4P < 0.05 vs fisetin 4

mg-kg* group
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Fig.2 SIRT1/Nrf2 signaling pathway-related protein expression
levels in lung tissues of each group
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T4 FEEMEUERFTOEATARMALD SIRTUNM FSEBEXAEARIAKENEM ( x+s, n=7)
Table 4 Effect of fisetin on expression levels of SIRT1/Nrf2 signaling pathway-related proteins in lung tissues in acute

respiratory distress syndrome rats ( X +s,n=7 )

el 7 E/(mg-kg™) SIRT1/B-actin ¥ Nrf2/ 5 Nrf2
it iR — 0.73+0.09 0.46+0.07
it — 0.184+0.04" 0.13+0.04"
WA 4 0.6240.08* 0.35+0.07*
B R+ SIRTL 7 4410 0.2940.064 0.17+£0.054

xR *P<0.05; S *P<0.05; 5% E 4mgkg 1A LLE: 4AP<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs fisetin 4 mg-kg™ group
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