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Mechanisms of ferroptosis in microglial cell line BV-2 cells after lead acetate exposure ZHAO
Yuwei’, WANG Weixuan®, SHI Fan®, FU Zhijia®, WU Tong®, ZHANG Yanshu®® (a. School of Public
Heath b. School of Medical Sciences c. Laboratory Animal Center, North China University of Science
and Technology, Tangshan, Hebei 063210, China)

Abstract:

[Background] Lead exposure induces microglial cell death, of which the mechanism is unclear.
Ferroptosis is a new death form and its role in microglia death has not been reported.

[Objective] To investigate the role of ferroptosis in microglia following lead exposure in order to
provide a theoretical basis for the mechanism of lead neurotoxicity.

[Methods] Microglial cell line BV-2 cells were co-cultured with 0, 10, 20 and 40 umoI-L’1 lead ac-
etate for 24 h. The 40 umol-L™" lead acetate group with iron chelator (DFO) was named the 40+
DFO group. Changes in BV-2 cell morphology after lead exposure were observed under an inverted
microscope; tissue iron kit and glutathione kit were used to detect intracellular iron and glu-
tathione (GSH) respectively; flow cytometry was applied to detect lipid reactive oxygen species
(lipid ROS) immunofluorescence intensity. Western blotting and qPCR were adopted to detect
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the expressions of glutathione peroxidase 4 (GPX4), solute carrier family 7 member 11 (SLC7A11), transferrin receptor 1 (TFR-1), divalent
metal transporter 1 (DMT1), ferroportin 1 (FPN1) protein and mRNA.

Compared with the control group, the number of BV-2 cells decreased with increasing doses of lead and the cells showed a
large, round amoeboid shape. The intracellular levels of iron of BV-2 cells were (1.08+0.04), (1.29+0.03), and (1.72%0.10) mg-g"* (calculated
by protein, thereafter) in the 10, 20, and 40 umol-L™" lead acetate groups, respectively, significantly higher than that in the control group
(P <0.05), and the intracellular level of iron in the 40+DFO group, (1.3440.10) mg-g ™", was lower than that in the 40 umol-L™" lead acetate
group, (1.72+0.03) mg-g™* (P < 0.05). Compared with the control group, the TFR-1 and DMT1 protein and mRNA expressions were increased
in BV-2 cells in the 10, 20, 40 pmol-L™ lead acetate groups (P < 0.05), especially in the 40 pmol-L™" lead acetate group; the FPN1 protein
expression did not change significantly, but the FPNI mRNA expressions in BV-2 cells in the 10, 20, 40 umol-L™" lead acetate groups were
significantly decreased (P <0.05). Compared with the control group, the intracellular GSH level decreased and the lipid ROS content in-
creased in all three lead acetate groups; compared with the 40 umol-L™" lead acetate group, the GSH level increased by 12.30% and the
lipid ROS content decreased by 13.00% in the 40+DFO group (P < 0.05). The expressions of GPX4 protein were reduced to 50.00%, 35.00%,
and 17.00% of that of the control group in the 10, 20, and 40 pmol-L™" lead acetate groups respectively, while the expressions of GPX4
mRNA were also significantly reduced; the expressions of SLC7A11 protein and mRNA in the 20 and 40 pmol-L™" lead acetate groups were
lower than that in the control group, with the most significant decrease in the 40 umol-L™ lead acetate group (P < 0.05).

Lead exposure could induce ferroptosis in BV-2 cells, in which iron transport imbalance and oxidative damage might be in-
volved.

lead; BV-2 cells; ferroptosis; oxidative damage; iron transport
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Figure 1 Viability of lead-exposed BV-2 cells for 24 h (n=8)
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Figure 2 Morphological changes of BV-2 cells exposed to lead
acetate at designed concentrations for 24 h
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MXEH TFR-1. DMT1 IRA T, TIAEWLIIEAE
FIAEEN GPX4. SLC7A11 HIRIK, R4 RIZRIE
Al REEIT T S35 E A TFR-1. DMT1 A& L RLEAR
XEH GPX4. SCL7A11 BIFRIA, HMFIMAREA Fe™.
GSH. AT ROS B &, AT BV-2 AAEEIE T,

BT HE 2 — B AN EKFERIIE I, Fe*
Al S4B RME TFR-1 LR AE/IME, B/ NMERE
H'RIARE Fe”, ZEBI Z“MNEEHIEZEH 1(DMTL)
BNARER; LIMNEEEEEE(FPNL) BIEAE A MA
HHNERD, AARERET, HREUTSHNEKR
FRBRE RTkBIKFERE A S ; BINANEZEE ST DFO 5,
4R PRV EX A 2 PR, AR F E XA R IL N, RAHE
RES|IENAMILT S H%IEMMERX. Wang EPH5R
£ DFO A EEHEFMASHNARSIE T, X54H
RERE—H, N, KAREHRIT THEEEE DR
BT HEEHEXEANTN, ERETBRES
B S EH TFR-1. ¥ ANE B DMT1 X mRNA Ri1A
IR0, XA e R AR E AR RN RERZ —.
BHRARLERS Chen FOM R X FIRA LTI RANE
RIEA LY o-FRFEREIS IEAIE TFR-1 A DMTL 3T
5200 BV-2 HHRESTEARVIREN, S EBEMER FPN1 T
BHE X RV RAE M,

BT S —MFEEN s T | &k £ GSH
2N FIREKLT, GPxa A% GSH EL AE WL
ABHBK, MG T BERE SR RIFHR, &2
PRI NS EMNEHIRGE"; GPX4 3 SystemXc-IE T,
EGSHWEMF LIZEEEMNER, SystemXc-@—
T BB R ¥ IT A, A SCL7A11 F1 scL3A2 AR, Hob
SCL7A11 ZIEFBER™, systemXc- Nt RER B
EEMN, BLULER GSH, & SystemXc-#iH], S
BN GSH &2 T B&, 4T GPx4 JEMEFRE" >, ARAY
MABESI TBE, BERS KR ROS 1%, NS R T
R, RARERET, FEHBRSFTIZRILEM, BV-2
AN GSH B 2R, BB ROS A S, NIARELERE
THREEN BV2 A NN DFO &, AT AR I
GSH 22t BN R ZEHAE H S, BB ROS FAE [
K. EMBEXERERKRIA GPX4. SCL7A11 EH
RIXY T, LR RIRTHBAIEEET T GPX4.
SCL7A11, FS T @ infh, 3 Bv-2 AR £ ERIET,
X—4ER 5 Lan FORRASMERMERIS RHESTH
FET-H GPX4. SCL7A11 FRIX T FEHVERE— AHf
RF S NERE, XETHSHEMERBIIEX,
BT EAARTHNNBATLERE, RILERIENR

MBEFTFH T RANRIT,

4R EFTR, SRR BEREMSS S BV-2 ARG EASE T,
Xu g SHBEGS IR/ DR RAM BT RS UK
SIRIEIEXE B GPX4. SLC7A11 FREA X,

SE Xk
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