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Parthenolide alleviates sepsis-induced acute lung

injury in rat models by regulating the ferroptosis pathway

ZHANG Lulu, TIAN Hui”

Department of Emergency Medicine, Hanyang Branch of Wuhan Hospital of Traditional Chinese Medicine, Wuhan 430000, China

Abstract: Objective To explore the effect of parthenolide (PTL) on sepsis-induced acute lung injury ( ALI)
through nuclear factor erythroid 2-related factor 2-glutathione peroxidase 4 ( Nrf2-GPX4) ferroptosis pathway.
Methods The cecal ligation and puncture ( CLP) method was used to construct an ALI rat model. Rats were ran-
domly divided into control group, ALI group, ALI+PTL group, ALI+Nrf2 agonist (SFN) group, and ALI+PTL+
Nrf2 inhibitor (ML385) group. Blood gas indicators and pulmonary edema were evaluated by Blood gas analyzer
and lung wet/dry weight ratio. HE staining and Perls staining microscopy were used to identify the pathological
characteristics. ELISA and immunofluorescence were performed to measure oxidative stress and iron metabolism in-
dicators. Western blot was performed to detect the Nrf2-GPX4 pathway related proteins. Results ALI group, ALI+
PTL group and ALI+SFN group all showed up-regulation of partial arterial pressure of oxygen(Pa0O,), superoxide
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dismutase (SOD) activity, glutathione peroxidase ( GSH-Px) activity, glutathione peroxidase 4( GPX4) positive cell

rate, p-Nif2/Nrf2 ratio, and GPX4 protein, but down-regulation of partial arterial pressure of carbon dioxide

(PaCO,), lung wet/dry weight ratio, lung tissue pathological injury score, iron deposition area percentage,

4-hydroxynonenal (4-HNE) content, 8-hydroxy-2-deoxyguanosine(8-OHdG) content, acyl-CoA synthetase long-chain

family member 4 ( ACSI4) positive cell rate, ferritin positive cell rate and heme oxygenase-1 ( HO-1) protein

(P<0.05). In ALI+PTL group and ALI+PTL+ML385 group indicators mentioned above were all significantly reversed

(P<0.05). Conclusions

PTL alleviates sepsis-induced ALI by a mechanism of activation of Nrf2-GPX4 pathway.
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group Pa0,/mmHg  PaCO,/mmHg wel/dry
control 87+8 37+3 4.20=0. 31
ALI 495" 69+5 7.19+0. 65 *
PTL 706" 505" 5.12+0. 50*
SFN 696" 52+5" 5.21x0. 53*
PTL+ML385 60+4% 61+6% 6.28+0.27¢

ALL acute lung injury; PTL. pathenolide; SFN. Nrf2 agonist; ML385. Nrfi2
inhibitor; 1 mmHg = 0. 133 kPa; “P < 0.05 compared with control;
#P<0. 05 compared with ALI;*P<0. 05 compared with PTL.
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ALL acute lung injury; PTL. pathenolide; SFN. Nrf2 agonist; ML385. Nrf2 nhibitor; "P<0.05 compared with control;

#P<0. 05 compared with ALI; “P<0. 05 compared with PTL.
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Fig 1 Comparison of pathological characteristics in lung tissue of groups of rats(x+s,n=6)

®2 HAXARMAL SOD 4-HNE 8-OHIG,GSH & ELLE
Table 2 Comparison of SOD, 4-HNE, 8-OHdG, and GSH levels in lung tissue of groups of rats(x+s,n=6)

group SOD/ (U/mg) 4-HNE/ (ng/mg) 8-OHdG/ (ng/mg) GSH-Px/(U/mg)
control 285.32+25. 36 2.69+0. 25 20. 15+2. 06 80. 36+7. 64
ALI 132.11£12.05 " 15.63+1.03 " 95.36+8.16" 21.06%2. 12"
PTL 201.39+15. 33% 4.79+0. 42* 37.62+3. 96* 63.20+6. 12*
SFN 189. 39+15. 62* 5.03x0.51" 41.25+5.03% 58.46%5. 66"
PTL+ML385 169. 32+ 11. 26¢ 9.87+0.95% 66. 18+5. 16% 45.29+4. 02%

ALL acute lung injury; PTL. pathenolide; SFN. Nrf2 agonist; ML385. Nrf2 inhibitor; *P<0.05 compared with control; *P<0.05 compared with ALI;

¥P<0. 05 compared with PTL.
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Fig 2 Comparison of ACSL4, GPX4, and ferritin positive cell rates in lung tissue of groups of rats(x+s,n=6)
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Fig 3 Comparison of p-Nrf2/Nrf2 ratio and GPX4 and HO-1 protein levels in lung tissue of groups of rats(x+s,n=6)
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