#445-5723: &% | Journal of Environmental and Occupational Medicine | 2022, 39(9)

1045

BEMMEHE/ NIRRT IL-1B IJHE
TR IETEF M2 T E B RZ

2!, M, A, ERV, BEW, AER

1. EBPEAXRFAHBRERSEFHAE, £i§ 201203

2. EBRE, AHDEFR/ARDERESBEDEALRE, I8 200032
3. bIEMmRRAMNIGFANIESIEE, 17§ 201203

BE .
(55 BEEM(PQ) BIMZEANKRER, B HESMN, PA NMENHEREXHE T4
IR SR A FRo

[H8Y] 539 pa @i/ MR B /T S BIE AEXT L T AR B FE L T A ARIR .

[753%] R/ R 2 (B2 4fE) AR HELTHARERNARITR, ¥ Bv2 MIlBET PQ
ZREDFU7 00 1. 3.30 10, 33 100 umol-L" S BFEFIET 6 h, N EARFEER,
EEITRE S E MRS PQREEARERSIRE(33 umol-L ™). AT Hikk P 3
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Effects of paraquat on proliferation and neurogenesis of neural stem cells by promoting secre-
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Shanghai 201203, China)

Abstract:

[Background] Paraquat (PQ) is a widely used herbicide that exerts neurotoxicity. The effects of
PQ on neural stem cells (NSCs) through microglia mediated neuroinflammation remain limitedly
studied.

[Objective] To investigate the effects of PQ on the proliferation and neurogenesis of NSCs
through neuroinflammation mediated by microglia.

[Methods] Microglial cell lines (BV2 cells) and primary NSCs were used. BV2 cells were exposed
to 0, 1, 3.3, 10, 33, and 100 p.moI-L’1 of PQ for 6 h followed by viability assessment. The highest
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PQ concentration that had no effect on cell viability was selected as the final exposure concentration (33 pmol-L™). To exclude the direct
effect of PQ on NSCs, after the BV2 cells were cultured in complete medium containing 33 umol-L™* PQ for 6 h, the BV2 culture medium
was replaced by NSCs complete medium without PQ for 24 h. The concentration of interleukin-1f (IL-1B) in supernatant was detected by
enzyme-linked immune sorbent assay. Besides, in order to detect the effects of IL-1B on NSCs proliferation and neurogenesis, NSCs isolated
from hippocampus of adult mice were cultured in the supernatant obtained above and divided into four groups: control supernatant +
control antibody, control supernatant + IL-1B neutralizing antibody (10 ng:mL™), PQ supernatant + control antibody, PQ supernatant + IL-
1B neutralizing antibody (10 ng-mL™). Proportion of Ki67-positive NSCs was detected by flow cytometry (FCS) and immunofluorescence
after 24 h culture, and neurogenesis was detected by FCS and immunofluorescence after 3-7 d of culture.

The IL-1B concentration in the supernatant of BV2 cells was significantly increased after the 33 pmol-L™* PQ exposure compared
with the control group (t=3.020, P <0.05). After the NSCs were cultured with the supernatant of PQ-treated BV2 cells, the proportion of
Ki67-positive NSCs (t=9.129, P <0.01) and the proportion of newborn neurons (t=4.638, P <0.01) were significantly decreased compared
to the control group. After neutralizing IL-1B, the proportion of Ki67-positive NSCs (t=22.05, P<0.01) and the proportion of newborn
neurons (t=11.09, P < 0.01) were significantly higher than those in the un-neutralized group. The results of immunofluorescence detection
also showed that after neutralizing IL-1B secreted by 33 umol-L™* PQ-treated BV2 cells, the number of Ki67-positive NSCs and the number

of newborn neurons were significantly higher than those in the un-neutralized group.

The secretion of IL-1B by microglia is increased after PQ treatment, resulting in a decrease in the proliferation and neurogenesis
of NSCs. These results suggest that neuroinflammation is involved in NSCs damage caused by PQ.

paraquat; microglia; interleukin-1pB; neural stem cell; neurogenesis

BEth(paraquat, PQ), K FR N 1,1- "B E-44-
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M5, B—MIEEFRENBEBREFY, IEERRITR
HFHARET, KHRET P A5 RHARKHIRE,
PQ RIFIR BB SRV % BRRH4E T, S| E TR
T, #ma e S RS HRE. PQ bR T Bl 5| M
LZITHURTHIRA LGN, AT 5 S T4RRaRIR 5",

MENBHETARTIEDHEMNE FTXHMT
X, BEEREMN D WS ABEAE( &
BEHETHE2FKRRARSE) BThEE", AT
ENMETERRESEZMHEERITERREX, &
EBIREHRREC FREERE TETRC. B
SEEM, AT AAILEN ML TR E RIS IE
SZREZAZVEMN, MEREEEPEEEER,
INRRARZTIREER RS THER R EAME, 5HE
TARRIEE (EA, MRS TR A 2 g 12",
N BRABBE 53 W BV & A F B 48 7 &-1B(inter-
leukin-1B, IL-1B8) RIAR &R Z2H Al SHZMHEEZIRTT
MRRR X BARE T, ERR%ERFNRT,
INRRABREFEE IL-18, MTTEH BB HEAS 4R BE
MR B BRAY P R, B 11 TS E K AR AR
SB|E/NBERNFEIEEHIICIZEES, HEmED X 1
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B PQ BE/RFRAENT SIS R EXT
TFAILEN L TE MR R H A TS, At
KIRFF B AL, BB/ R B4R (sv2 4fE)
MRENREEXRSBHNHETHMRIENS KA

REAREL, B 5% BV2 ZBRR 0 W BUIR R F IL-1B XYL
TARIBEMNESZTTERBIFM, /I PQ NHEE S
AURR TR (HLRTRY B R

INEUNRRARE R (BV2 4BRE) WEHEETEY)
NE), XF DMEM T2 B FHFE (8 10%8 F M5
100 UL BER-HEEHR), 7T 5% CO,. 37 °C |E)R4HA
EAFETIER. BT BREAMETHARNTRER
B {R % c578BL/6 /NE (6~8 AR, 20~25 g) T EH
B ERLRMERITELRICFAIES:
2015000559939) , ASHARIEE BT B M miQ T
LRMERMCIEEE(HUES: F-MT-162-1-00)

FIEREERER. PHARTEL(H
7K Olympus) , ARRIEFFE. B2 ITIES(EE Thermo),
B8 %N EHRE(H A Nikon) , LSR-Fortessa 7 oL 41 A
X (3E BD) , RIOLEEARN(EE Biotech) o

PQ(IF4L) . 100 UL BEE-HES
£. 4',6- _BKE-2-FE 5|1k (4',6-diamidino-2-phenylin-
dole, DAPI; X[& Sigma), BR 4 MJ5. DMEM 7R E
DMEM/F12 3E 7R &, 0.25%B%E§-EDTA A /&R . Accutase
JHICES. B27 b7 N2 %75 AR FFLIAFIE(3E
Gibco) , /NER IL-1B BB BX G2 & K Ffd £ (enzyme-linked
immune sorbent assay, ELISA) I & ( RERR A EY)
RAERAE), MAEITEIAFIE 8(Cell Counting Kit-8,
CCK8) « XYERHUAM IL-1p A HUIA(EE bioXcell) , R
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BRAHNARPEBZREMREERAE), AT

FIZAFI(EE 8D) , ABAWRM AT AR KE T
ABERFEKAF. BHEEH. ZRHIR(E
PeproTech), R #1/N R W& L AR K2 B3 & (dou-
blecortin, DCX) . RIF1/)\E& DCX-Z i BUEL 2% Ft & (fluo-
rescein isothiocyanate, FITC) . LUFEH/NRMERIRE X
Y #E 2(sex determining region Y box 2, SOX2). LUZFE#1
/INER Ki67-FITC(3EE Cell Signaling Technology) , LLI
IR 1gG(H+L)-AF-488, JPHTLLZF 1gG(H+L) BRK HFE
#l 3(sulfo-cyanine3, Cy3) (REER=XEYRIEERE]),

BV2 RN AF AR EE 0. 1.
3.3, 10. 33. 100 umol-L™" PQ 2157 E, iEF 6 h
B MARRRE ST, THiEH 3T Bv2 RS DL MBYE
B PQKEALARTFEELLK., AT Hbk PQIHET
MR E R, BV2 AR IS A 33 umol-L™ PQ
B DMEM E2IBFE, 15 6 h [T, FIBEFERAFR
B6 P NHETHMIEFE BUMKEIEF 24 h, 10
EERP IL-18 WRERE(EEMAKE).
MEENREEX D BIRINEE TN, RES
74 BB EIF+XTRITAA. XFERA LiE+IL-18
PR FLIRLA(10 ngmL™) . PQ A EE+XTEBITIALA.
PQ 4 L& +HIL-1B B FUIALE (10 ngmL ™), T2 IEFHF
BiZ5 24 h 5, AR ABRAN BB R EQN#E
FARILTE, Ao HIEAEIER 3~7dERARAA
AR RS EMNE TR A Ao
FEEKAN
BV2 AR, LIS FL 100 pL. 10° L M T 96 FLAAREES
FEMRE, 3% ERAR(R 1.3.1 LI #H T4 5
FEEFLION 110 pL ccks MR (10 uL CCK8 iEEA
R+100 uL TRIEFE) , T 37 °C. 5% CO, IBFHHEM
B 2~4 h, BEIRINIE 450 nm K TNEAZEE,
ERAITEARFEER, AIEFESR(%) =0IBH R
E{E/3XTBRA e 2R B 19 {Ex100%,
33 umol-L™"
PQ 2b3E BV2 4 24 h [, KRB AR UERE] 15 mL
BOER, F 4°C. 1200xg B0 10 min, Fll, 1RIE
ELISA IRFIEIRHAY L BN IL-18 BIKRE,
RAE R R]
HAIRIE, XA TAEHITO B, IEFRABSEE,

FE=RMART AL 10° 7L 3ZF 3 48 FLIR
L, 55 24 h 5, B BR £5 48 A £5 78 /& (phosphate

buffered saline, PBS) /& 7t 2 X 4HAE, F8 Accutase B8 H
LR 5 min, IMANZRIERHBHABREANBSOLER,
500xg B0\ 5 min, F LEHESMME. BNRERR,
BT 96 FLIR, 500xg B:0r 5 min, 7 _E£7F, EREL
ZF¥L 1 ho BFLIDA 100 pL HEEIFRITT/NER Ki67-FITC
(1:100) , B8 MEE 1 h, 500xg Bir 5 min, F LB
FFLINN DAPI TIER, RN A NS T4
UIE5E, 22 Flowjo RN (v7.6.5) HITEIR 2 HTo
B=REER TR 10° 7L ZEME 48 7Lk L,
B E AR 24h 5, RS WIBFARE, 557 3~
7 d e T A AR, VB CERE L ARAR 5 min,
MARIERFABFAIRIEN 15 mL BIOEH, 500xg B
05 min, F EEHESME, NARERSR, BT %6
FURA(EFL 100 uL) , 500xg BiCr 5 min, F_EiF, =@t
HEFL 1 ho FFLEEFLION 100 uL FHEFFHTVNR
DCX-FITC(1:100) , Z B FEHFE 1 h, 500xg B0 5 min
[E&FLI0 100 uL DAPI £, KA R4 A R
FE TR, £2 Flowjo FR{4F(v7.6.5) HITHIR S .

BE=REEZTARLL 10° 7L 2503 24 FL4H
faeqs £, BReiEAEIEF 24 h EREHEEARE,
PBS RRMITARE 2 K, ¥ 4% % R RESTR INTE4HRaE
AL, EREEAA 5~10 min; SEIEE 0.5%Triton X-
100 BB THEMEH L5 E 15~30 min, ERRIELR;
FEINEEHARERERE 30 min, XRREFR; N
BE—MIERIVNR K7 ETFHRERESD, 4°Cit
. PBS B 3 IERE, BMBEE "M ITER(LUERR
lgG(H+L)-AF-488) T mA L, EFHRESEN, B8
BB 2 h [570%, A DAPI TERZEE 15 min 5%,
N0 50 uL B AR FEIR R L, BN ARRae)s , s 4HpE
TEuG#HITIRRIO N E T AL 5E,

FBZREETHEBLL 10° 7L EME] 24 FLAAAE
ef L, BReEAmEE R 24h G D UIBFRE,
127 3~7 do MAMMIEFRE, & 4% 2 RFEEMNE
paNe s £, =R EE A 5~10 min; FEIEE 0.5%
Triton X-100 /A& T4HRENE A L& E 15~30 min, =B
BR, BINEERARTFERA L, ZR5%E 30 min,
ERREAR, BINEE— i TER(FUVNER DCX) T
@b, BFREED, 4°C IR, MEE_MIER
(LR 1gG(H+L)-AF-488) FiEmF L, EFHFESR
B, BIRFRE 2h B, B DAPI TIEREE, B8R
B 15 min [F0%, TN so uL HAFITFHIRA L, B
HARRENC , BBARAE T (Euh 0 BRI T Y A Ao
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Figure 1 Effect of PQ on the viability of BV2 cells

BV2 AT 33 umol-L! PQ AN IB T LB TﬁiEP
IL-1B8 R E 79(10.25+ 2.40) pg-mL™, X ERZH A9 (6.45
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100 pm|

DAPI SOX2(Cy3) a¥F
CEl ER#MET M, BERRNA cy3 tri2k sox2 EH, BBRXA
DAPI FFIC V4RSI Z,

B2 RAHETAR

Figure 2 Primary neural stem cells
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Ki67 PRI AT ELL GBS FRPFAE 38),
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Figure 4 Comparison of neurogenesis in each treatment group

www.jeom.org


www.jeom.org

#445-5723: &% | Journal of Environmental and Occupational Medicine | 2022, 39(9) 1049

PQ BREASHHALTHRBMNBESHRHEHE
RITHER, HPBERXEESHHETHNBES
MRGEHNEELRE, ZMHELRTHERRRYT LI
HERERFIEZWIERS, ERARTF, PQ LHIES
BUNB B BT 1L-1B YE 0, M H 842 T 41 AR 1
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N E AR PRI E B N R B, ERE
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