http ://aammt. tmmu. edu. cn i ZEZE R K ek, 2022 ,44(20) 2037

DOI:10. 16016/j. 2097-0927. 202205044

100 1) JE) 24 B 5k S 1= X Bk B E K BRU R I 7 IR P T BE O AR 4P 1E

aEZT RER AREL TR LS A g 400042 PR, Bl ZE 0 g 2 2 vhuns - B SR ANRHIT 98 TR A
KoE SE AT 2, B Bt 58 A0 E R ALk R

(FEE ] HOBY BT 208k 58 T R w5 R U I A8 B¢ B T R 453 43 v 1 1 S ke e T 40 i 55
(ferrostatin-1, Fer-1) X} IEEEAE K BRI 1045 B e sh g 9 PR 4P VE . Tk RABE WA FLZESLR (cecal
ligation and puncture , CLP) #4 ## K R EEIE BB, DF% 156 H SD K Rz ALEGER 0 AR F AR 4
(Sham 2H) \E M ZEFLZEFLARL (CLP ) FERFET- 62 (Fer-1 41 ) ;Fer-1 47E CLP ARHij 1 h 2815 JiE
41 Fer-1(10 mg/kg) , 7t 220 At 2 52 56 B T A 21 K U 5 200 e B 28 15 45 R Y 241 ( Blank 41)
IR/ N IR AN [vi) Ak L2 A Bt it i A5 ) 240 e 5 ot 28 A, WR 4% 2 K Ut ot 763 a8 1k M 1 ot L
DAt pg BREEAE) A5 A 5 W52 25 A R BRIt ot 57 ) 240 J g o o S Ak 40 5 R DA S it i/ N e ok g Joie ok 44k
(lipid peroxidation, LPO) ¥ & FI4k FE - b5 75 Mk 8 1 2k A8 1k . @ $ B AR i 410 B 43 Sk 1E 5 X6 BB 41
(Normal ) g Z 13 2 (lipopolysaccharide, LPS Z1) il Fer-1 41, Fer-1 41 2 pumol/L Fer-1 il #
JE4IAE 12 h J5 , P 10 pg/mL LPS b3 E 400 12 h, W54 418 40 4 ROS , Lipid ROS Fl1 Fe® 4
DI RS A AE TR R GPX4 [ COX2 Kik, &5 shWyacs . Jili i & F5 40 M N B B act 8 Ak 4
R AR R e A R A P B T, DS S RIS | Il i T B R A B R R PR AN IR
I, T B ie b i 2% B, Fer-1 RIUBCRR A 10 ) 20 Mgk A0 T, il 2 i L4850 &4 25 2, il 28 i I 532
TR, OB g L5 ), Jo0 2 AR AT e/ N A ) 40 L P g it SR A ) & i DR kOB T M S35 LPS i
F AR R A0 M T L 5 AR Y ROS | Lipid ROS Hl Fe KA, A4 GPX4 ik B i [, COX2
PR TR ; Fer-1 T4 AT S5 2500 52 SR A0 M 35 0k , IR 40 a9 ROS | Lipid ROS F1 Fe* /K-, 1% 42 J& 240
Jifl GPX4 Fik DL FEAIK COX2 ik, &5 MREIE nl o | il 1 45 ] 4 a4k 6 T AN 25 2%, = 8000 1 45
BEBETIREZ L, BRAE TP Fer-1 R H5HTIRTFEAE 5 S8 40 MU 2R A0 T, X RT3 AE 5 1l 1557 B P D e A L 22
PRIyER

[RERIA] JRIAHM BREEIE s BRAE T 5 il I 45 ¢ P D) e

[HEESZES] R322.35; R329.25; R631.2 [ SCEAFRER] A

Protective effects of inhibiting pericyte ferroptosis on pulmonary vascular barrier

function in septic rats
LIU Yiyan', ZHANG Zisen', BAO Daiqin®, WANG Hongchen', LI Tao', LIU Liangming' 'State Key Laboratory of

Trauma, Burns and Combined Injuries, Department of War Wound Shock and Transfusion, Institute of Surgery
Research; *Department of Anesthesiology, Army Medical Center of PLA, Chongging, 400042, China

[ Abstract ] Objective To investigate the role of pericyte ferroptosis in the injury of pulmonary
vascular barrier in septic rats and identify the protective effect of ferrostatin-1 (Fer-1) , a ferroptosis inhibitor,
on pulmonary vascular barrier function. Methods (1) Animal experiment;: The septic model of rats was
established by cecal ligation and puncture (CLP), and 156 SD rats were randomly divided into sham group,
CLP group and Fer-1 group (10 mg/kg Fer-1 intraperitoneally in 1 h before CLP). Single cell suspension of
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rat lung from the sham-operation group was obtained by flow cytometry as an unstained blank control. The
abundance of pericytes in pulmonary venules, changes in pulmonary vascular permeability, lung wet to dry
weight ratio and lung histopathology of rats in each group were observed. Meanwhile, the contents of lipid
peroxidation ( LPO) in pulmonary pericytes and venules, as well as the expression of ferroptosis marker
proteins including glutathione peroxidase 4 ( GPX4) and cyclooxygenase-2 ( COX2) were also measured in
each group. (2 Cell experiment; Primary pericytes were isolated and divided into normal control group,
lipopolysaccharide (LPS) group (treated with 10 wg/mL LPS for 12 h ), and Fer-1 group ( pretreated with 2
pmol/L Fer-1 for 12 h before LPS stimulation). The contents of ROS, Lipid ROS and Fe®* and the expression
levels of GPX4 and COX2 in the pericytes of each group were investigated. Results In vivo, massive
detachment of pericytes from pulmonary veins, serious leakage of pulmonary vessels, large quantities of Evans
blue extravasation, severe damage of lung pathological structure were observed in the CLP group, accompanied
with infiltration of massive inflammatory cells, increase in lung wet-dry weight ratio, and accumulation of LPO
in pulmonary vascular pericytes, which indicated severe ferroptosis. However, Fer-1 pretreatment reduced the
ferroptosis of pulmonary pericytes, decreased the loss of pericytes, alleviated pulmonary vascular leakage,
improved lung structure, and greatly lowered the contents of LPO in the pericytes (P<0.01). In vitro, LPS
significantly impaired pericytes viability and induced accumulations of ROS, Lipid ROS and Fe® in the
pericytes. Meanwhile, LPS down-regulated the expression of GPX4 while up-regulated that of COX2.
Administration of Fer-1 restored the pericytes viability and the expression of GPX4, and decreased the levels of
intracellular ROS, Lipid ROS, Fe* and COX2 expression. Conclusion

and detachment of pulmonary pericytes, and then impair pulmonary vascular barrier function. The ferroptosis

Sepsis may induce the ferroptosis

inhibitor Fer-1 can antagonize pulmonary pericytes ferroptosis and play a vital role in protecting pulmonary

vascular barrier function.
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