1370

#4455 J2 &% | Journal of Environmental and Occupational Medicine | 2021, 38(12)

EFEEIFRFEINEIF Nec-1 XFERE BV2 4
alvalieiAln

S, Ml AR, Xibde, £EW, FOFE

THEERAKT a. ARTEFRPESTEFHEINE b. 8RS A ERILSIESMRERSLRE, A E
T 530021

BE .
[(EE] EFESRESHELRITHRRNAENARXARY), BT RELARER
MERRTE I R ILIRIE,

[H8] SRR IR IETE R IE S/ B BTZRRR(BV2 4RRR) (5 SR RO (R A R LN 57 XS 30
#S Bv2 ARRIRHRIRM.

[757%] BREK BIFRISTEE K HA Bv2 A8, £2 0. 1. 5. 10. 25, 50 100. 200 pumol-L™" BE R
B RIRIE 120 24, 36, 48 h [T, RAEMIE AN EAMEEZR, Bv2 AL 0. 25. 50,
100 pmol-L™ EEERERAMIE 24 h [5, 2RISR BB B R MR 30 A, & H R ERENTEAFIRR
RREAR T RE LA PO BB IR FE R F-o (TNF-a) « RIRMEE ERE B HES 3(RIPK3) . RAHEE(E
BERBHEE 1(RIPKL) TR & R HESLE T E B (MLKL) BIRIABIR; F£2 RIPKL INHIF
Nec-1 FAIRLEE 1 h, 107 Nec-1 XT551E T BV2 ARG RIR M,

(R B2 AN EEXERERFESTREDIE I (ry,,=-0.995, r,, ;=—0.984, ry ,=-0.983,
rgy=—0.981,19 P<0.01) M %, 7£ 5 umol-L ™ BEERFAZRE T, MR X & RS ERVIE
1 (r=-0.994, P<0.01) T &, SXTERALLIR, F—F50T(8], HRREFREIXE 10 pmol-L™
BYENE]5 |32 BV2 4HRBTE/EE TRE(P<0.01) o SXTHRLALLER, 25, 50, 100 umol-L™ RN IELH A
IZRF IR SEAE X E H RIPKL. MIKLEB REA S (P<0.05 3¢ 0.01), H B X IEMBEF
TNF-a EEF 5, LA 100 pmol-L™ BEFRFAZAER=(P < 0.01) ; 50, 100 umol-L™ BEERFAKMIRAA p-
RIPK1. p-MLKL Az RIPK3 FRIAKFHIFE(P<0.01), tboh, SHEN A LI, Nec-1 FRAM R
B4R Bv2 AR S, IFSE R BRIBAZRMER(P < 0.05 5 0.01) o

[£510] SR BV2 4AREIE M FR(R, IFFEEF S, HHEH RIPK3 F RIPK1. MLKL & H R BB ER
1LBIZRIX_EE, 0 RIPKL HDHIF Nec-1 XTEASHEAY BV2 AAREIRMG BB —ENTER, 2
EEMERETEERaEEEhAIEEEEER,

FKIEE 8 BV2 PR IR MEIRSE  RIFBEFRERRES 1, RMEEEREQMEE 3;
EEEANBEWEFERD ; EFIERSEINGIT

Effect of programmed necrosis inhibitor Nec-1 on lead-induced BV2 cell injury Yl Xiang, YANG
Chun, PENG Dongjie, OU Shiyan, JIANG Yueming, LI Shaojun (a. Department of Health
Toxicology, School of Public Health b. Key Laboratory of Prevention and Control of High-
incidence Diseases, Guangxi Medical University, Nanning, Guangxi 530021, China)

Abstract:

[Background] Programmed necrosis is closely related to the occurrence and development of
neurodegenerative diseases, but whether lead causes programmed cell necrosis has not been
reported.

[Objective] This experiment is designed to probe into the function of programmed necrosis and
the effect of its inhibitor on lead-induced microglia (BV2 cell) injury.

[Methods] The BV2 cells at logarithmic growth phase were treated with 0, 1, 5, 10, 25, 50, 100,
and 200 pmol-L lead acetate for 12, 24, 36, and 48 h, respectively, and methylthiazolyldiphenyl-
tetrazolium bromide (MTT) was used to determine cell viability. After treatment with 0, 25, 50, and
100 pumol-L™ lead acetate for 24 h, enzyme-linked immunosorbent assay, Western blotting, and
flow cytometry were used to determine the expressions of tumor necrosis factor-a (TNF-a),
receptor-interacting protein kinase 3 (RIPK3), receptor-interacting protein kinase 1 (RIPK1), and
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mixed lineage kinase domain-like protein (MLKL) in the cells, and the effect of RIPK1 inhibitor Nec-1 pretreatment on lead-induced BV2
cell injury .

The BV2 cell viability decreased with higher lead concentration (r;, ,=-0.995, r,,,=—-0.984, r;;,=-0.983, r,3,=—0.981, all P<0.01)
and time extension (only for 5 umol-L™" lead acetate, r=-0.994, P<0.01). Compared with the control group, the BV2 cell viability
decreased at the same exposure time when the concentration of lead was above 10 umol-L™ (P <0.01). Compared with the control
group, the expressions of RIPK1 and MLKL were increased in the 25, 50, and 100 pmol-L™" lead groups (P < 0.05 or 0.01), accompanied by
an increase in the contents of inflammatory cytokine TNF-o, especially in the 100 pmol-L™ lead group, the increment was the highest
(P<0.01). The expression levels of p-RIPK1 and p-MLKL in BV2 cells were both increased when the concentration of lead acetate was
above 50 pmol-L™ (P<0.01). In addition, pretreatment with Nec-1 increased the cell viability rate and decreased the necrosis and late

apoptosis rate of BV2 cells exposed to lead compared with corresponding lead exposure groups (P < 0.05).

Lead can reduce BV2 cell viability, increase necrosis rate, and up-regulate the expressions of RIPK1, RIPK3, amd MLKL, and
the phosphorylation levels of RIPK1 and MLKL. The RIPK1 inhibitor Nec-1 has an intervention effect on lead-induced damage in BV2 cells,
indicating that programmed necrosis may play a role in lead neurotoxicity.

lead; BV2 cell; programmed necrosis; receptor-interacting protein kinase 1; receptor-interacting protein kinase 3; mixed

lineage kinase domain-like protein; programmed necrosis inhibitor
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i 5 pg-dL™ BY) LE AR 3000 5, LESH, R
BHALRTR, FEEHMN L2 MAKF, MEBBIR
TEEEEANERE, BMEMHRRERERE 5 pugdl™
WA SRR, BIERERELB UM LEE N
TEEFIITRREY, A, ERHRREXPIRHERA
NAREHHEREBENEESENGFIEEEE,
R MEIRIE B —Fh LIRRR 23 AP AK . 4R AR AE STEE 14 AR
AN ARERERFERAFHENARIET A, B
I LEMARISE TSR R AR —", Z2FMEIR5E
S5#FBTHERRNAENLZBXAET, BHEE
5| E MR F IR SE i R IR IE, BV2 B2
SRTF RAF/myc K ELBIFT A/ NRBRAARE, 2EREA/)
R REANERR". &NHRETEIL Bv2 4
SRS MR, RITIEF SRR E S PHE
RAREMEFITHIES sv2 AERIRBAIRME, LULIR
FHRBHELRTHERTFG, AESBHHER
TR T BIBRATR IR T FNEE o

EERER( B ERE WL F AT B R AR, FE) ; B
M;&. DMEM 157+ FHEEER. BERHE PR, 0.25%
(KT E0) FRE B ES. IEMIE( methylthiazolyldiphenyl-
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Figure 2 Effect of lead acetate exposure for 24 h on TNF-a
concentration in BV2 cells (n=6, X + s)
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