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[Abstract] Objective To investigate the regulation of ferroptosis in HT22 hippocampal neurons by BV2 microglia prostaglandin—
endoperoxide synthase 2 (PTGS2) and its underlying molecular mechanism. Methods BV-2 cells were cultured by using DMEM and
divided into the model group (CELE group, CELE+LPS group and LPS group)and the control group. The inflammation model of BV2
microglia and the inhibition model of PTGS2 were established by lipopolysaccharide (LPS) and the selective PTGS2 inhibitor cele-
coxib. HT22 neurons were incubated with the supernatant of the model medium. MTT assay was used to detect cell viability ,and ELISA
assay was used to detect oxidative stress and inflammatory factors. Iron concentration in neurons was determined by colorimetry. West-
ern blotting and qPCR were used to detect the expression of related proteins and mRNA. Results After LPS treatment, the microglia ac-
tivation markersIBA—1 and PTGS2 were increased in BV2 cells, and the expressions of inflammatory factors TNF-o, IL-1f and IL-6 in
the supernatant of the culture medium were increased , which had statistical significance compared with the control group (P < 0.01).
PTSG2, TNF-a, IL-1B, and IL.-6 expression was decreased in the CELE+LPS group, and the difference was statistically significant
compared with that in the LPS group (P < 0.05). Cell viability decreased, concentration of MDA and Fe**, expression of ferroportin 1
(FPN1) , hepcidin and STAT3 phosphorylation (p—STAT3) were increased in HT22 cells of LPS group, which was statistically signifi-
cant compared with the control group (P < 0.01). In CELE+LPS group, cell viability was increased , the level of ferroptosis, FPN1, hep-
cidin and p=STAT3 were decreased in HT22 cells. Conclusion Microglia PTGS2 up-regulated cellular inflammation and promoted fer-
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roptosis in neurons. The mechanism might be related to the promotion of STAT3 phosphorylation by PTGS2, the increase of hepcidin ex-

pression, and the induction of iron homeostasis imbalance in neurons.
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Figure 3 Viability of HT22 Cells(n = 5)
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Figure 7 Protein expression levels in HT22 cells(n = 3)
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i ZESH B A +LPS ZbFUS (1) BV 2 40 b 635 R I, ix 4
JNFE BV2 4, A A T RE AR TE R 28 ARRE 1Y IE S 15t
Wi,

i L SRR R A 1% 7 3 bW IR T HT22 #h 4ot
Y. SAIMIET . AR TR RIAY S AT
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Fe i T Fe il B B 45 IX 38, hepeidin 55 FPN1 254, 58
SBHWTER AN HER 12 LI AR A2 550 hepeidin 37 2]
PR AL STAT3 P51 R, 4S4R8 4 iE X STAT3
WAL R . Western blotting Kl 4% 5 i /<, STAT3
EVEE AN AZSZ I, SR T A 28 SRE BT STAT3 BEFR fL /K-,
R p—STAT3 34 Jinn , PTGS2 411 il 37 %€ 3k 5 A ml LA R A%
STAT3 iR LK.

AR GTAMAFAE— LA I | B Je A 92 A AE 0 A 7K



44

PRSEERI RS54 20244 4786 1Y
Journal of Southwest Medical University Vol.47 No.1 2024

SEARTE T BV2 /N BT 5 M 2 TR T e R . L
TRIREE S A%, 52 B Z PR N SR R, R e TG 1A 5
)2 T AR SR ABFFEA B Tt — 2048 7 /)N I 41 e
TERZTTRRIET- P VE FIPL . AR SEERBETT E A
—E B, 3 LPS 55 BV2 4 g 7 2k 4 5E N 7 LA+
5 HT22 40, {5 LPS X HT22 41 Jifd it V85 78 52 i) AS g 58
SRR, B, T3 A0 1 2 B HOR e BR LPS sl i
ST BRI 7 OB T S AR R TER A RIS

4 Zit5R=R

FERI R RAE ST, /INBE T 240 Jf 3% A AR 2 i 285
BRAET, nTRE S5 /NI S 4N i PTGS2 3 35 14 i STAT3
TR AL 5% 1 25 I hepeidin 635 A ¢, i M 22 08k &
B B L e, W PTGS2 Al BEZIR YT M 4
IR TP T AR A B R ) R R A BB AR
IR A S BRIG R A Ak o

5 Sk

[1] DIXON S, LEMBERG K, LAMPRECHT M, et al. Ferroptosis:
an iron-dependent form of nonapoptotic cell death[J]. Cell, 2012,
149(5): 1060-1072.

21 Z=WEFE, TEE . ARGINKhREEEILHI e T 5Ttk e
[1]. A= RlaEaF 4T, 2022,26(6): 501-508.

[3] JENKINS N L,JAMES S A,SALIM A, et al. Changes in ferrous
iron and glutathione promote ferroptosis and frailty in aging Cae-
norhabditis elegans[J]. eLife,2020,9: 56580.

[4]  XUFL, £ . CypD B w8/ R RIS M PFE 52
ALY, ZAEE S5, 2022,3(5): 23-27.

[S] PANDURE, TAMASI K, PAP R, et al. Fractalkine induces hepci-
din expression of BV-2 microglia and causes iron accumulation
in SH-SY.Y cells[J]. Cellular and Molecular Neurobiology,
2019,39(7): 985-1001.

[6] PANDUR E, VARGA E, TamaSI K, et al. Effect of inflammatory
mediators lipopolysaccharide and lipoteichoic acid on iron me-
tabolism of differentiated SH-SY,Y cells alters in the presence of
BV-2 microglia[J]. International Journal of Molecular Sciences,
2018,20(1): 17.

[7] QIAN Z M, HE X,LIANG T, et al. Lipopolysaccharides upregu-
late hepcidin in neuron via microglia and the IL-6/STAT3 signal-
ing pathway[J]. Molecular Neurobiology,2014,50(3): 811-820.

[8] PRE,FiEH]. MR PEPE T S R R A ). R EA A
27412,2020,42(12): 2205-2214.

[9] BERNIER L P, YORK E M, KAMYABI A, et al. Microglial
metabolic flexibility supports immune surveillance of the brain
parenchymal[J]. Nature Communications, 2020, 11(1): 1-17.

[10] PRINZ M, MASUDA T, WHEELER M A, et al. Microglia and
central bervous system-associated macrophages-from origin to
disease modulation[J]. Annual Review of Immunology, 2021, 39:
251-277.

[11] PENA-ALTAMIRA E, PETRALLA S, MASSENZIO F, et al.
Nutritional and pharmacological strategies to regulate microglial
polarization in cognitive aging and Alzheimer’s disease[J]. Fron-
tiers in Aging Neuroscience,2017,9: 175.

[12] ZHANG Z J, ZHENG X X, ZHANG X Y, et al. Aging alters
Hvl-mediated microglial polarization and enhances neuroinflam-
mation after peripheral surgery[J]. CNS Neuroscience & Thera-
peutics,2020,26(3): 374-384.

[13] RENCX,LID D,ZHOU Q X, et al. Mitochondria-targeted TPP-
MoS, with dual enzyme activity provides efficient neuroprotec-

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(311

tion through M1/M2 microglial polarization in an Alzheimer’ s
disease model[J]. Biomaterials,2020,232: 119752.

A 2RO BRI T AR R TR S AR AR S IR RE
RS R IT AR [T]. IR PRIBRI 745, 2022, 38(8): 883-887.
ORIHUELA R, MCPHERSON C A, HARRY G J. Microglial
M1/M2 polarization and metabolic states[J]. British Journal of
Pharmacology, 2016, 173(4): 649-665.
FERNANDEZ-MENDIVIL C, LUENGO E, TRIGO-ALONSO
P, et al. Protective role of microglial HO-1 blockade in aging: im-
plication of iron metabolism[J]. Redox Biology, 2021, 38:
101789.

Sh/INHE, FHALES , ABHEAAR, 4 ) 1= LPS 175 S O N RIA
HISHRERIR P22 R FIVE R[], P22 F 5IE PR, 2022, 38
(4):96-101.

BILLESBOLLE C B, AZUMAYA C M, KRETSCH R C, et al.
Structure of hepcidin-bound ferroportin reveals iron homeostatic
mechanisms[J]. Nature, 2020,586(7831): 807-811.

YANG W S, SRIRAMARATNAM R, WELSCH M E, et al.
Regulation of ferroptotic cancer cell death by GPX4[J]. Cell,
2014,156(1/2): 317-331.

g, sk . MR IEE R BT ER D & sl e B AR WHA RIS
RS EOE I, PURIE R 22741, 2022,45(5): 451-455.
TONG D L, LIU Q L, LIU G L, et al. Metformin inhibits
castration-induced EMT in prostate cancer by repressing COX2/
PGE2/STAT3 axis[J]. Cancer Letters,2017,389: 23-32.
GALLEGO I, VILLATE-BEITIA I, SAENZ-DEL-BURGO L, et
al. Therapeutic opportunities and delivery strategies for brain re-
vascular ization in stroke, neurodegeneration, and aging[J]. Phar-
macological Reviews, 74(2): 439-461.

LIY,SUN M, CAO F Y, et al. The ferroptosis inhibitor liprox-
statin-1 ameliorates LPS-induced cognitive impairment in mice
[J]. Nutrients, 14(21): 4599.

LI Q S,JIAY J. Ferroptosis: a critical player and potential thera-
peutic target in traumatic brain injury and spinal cord injury[J].
Neural Regeneration Research, 18(3): 506-512.

LONG H Z,ZHOU Z W,CHENG Y, et al. The role of microglia
in Alzheimer’ s disease from the perspective of immune inflam-
mation and iron metabolism[J]. Frontiers in Aging Neuroscience,
14: 888989.

CUI'Y,ZHANG Z L,ZHOU X, et al. Microglia and macrophage
exhibit attenuated inflammatory response and ferroptosis resis-
tance after RSL3 stimulation via increasing Nrf2 expression[J].
Journal of Neuroinflammation, 2021, 18(1): 249.

WANG R F,WU X X, TIAN Z M, et al. Sustained release of hy-
drogen sulfide from anisotropic ferrofluid hydrogel for the repair
of spinal cord injury[J]. Bioactive Materials,23: 118-128.

KIM J, KIM S J, JEONG H R, et al. Inhibiting EGFR/HER-2
ameliorates neuroinflammatory responses and the early stage of
tau pathology through DYRKIA[J]. Frontiers in Immunology,
13:903309.

DHAPOLA R, HOTA S S, SARMA P, et al. Recent advances in
molecular pathways and therapeutic implications targeting neuro-
inflammation for Alzheimer’ s disease[J]. Inflammopharmacol-
0gy,29(6): 1669-1681.

XUEM L, TIAN Y J,SULY Z, et al. Protective effect of fucoi-
dan against iron overload and ferroptosis-in duced liver injury in
rats exposed to alcohol[J]. Biomedicine & Pharmacotherapy,
153: 113402.

KIM H B,JUN J H, SHIM J K, et al. Changes in hepcidin levels
in an animal model of Anemia of chronic inflammation: mecha-
nistic insights related to iron supplementation and hepcidin regu-
lation[J]. Oxidative Medicine and Cellular Longevity,2021: 1-15.

(FlzzhsR: )

(s B 1. 2023-06-24; 1510 H 7. 2023-11-13)



