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N CTSB/K-F-HY ETF, S5 NLRP3 RAE/MARGE /N A, fe B A LN 1, Bz R Geiidi.

KR WAPEREN, /NN, 41418 AEB
FESES R34

i R AL G AT AR, RHEE
FNFHERE W EZAE S e 2 — . R EERETIE
ML E A TCHLE S A5 80E . R A
ZUETT, 704 E R 2422 N K A TE AL
(As) 7KV 2t T34 2045 B AN 95 [ IR 55 A 7 s
(EPA) %5 B e 15 e K F- 10 pg/L 20 K2
T AT T, Mt PusGE | A IE R
JREZ AR AR AN, FEAERNER, 5l
B o KT A] A B2 5 2 5 R FE B, QIR
. L L O 2R R G R E .
AT AT R, KAl T HLAR AT 30212
SR BOAAAITIRE, AR ML SAE P,
T B I B2 il JC AL mT 208 e TR
EA ML KW, A 50 mg/L AR
1 (NaAsO,) 7K A EE4 )00 Bemt ™, F HixX
oAb A YIRS L i i bR . BIEAT R IR, &
RN e w IR B S N7 S G 2w ve o W 1
W AR T . PR RE e As e 7, o,
PR SAE 2 H TR 2R TR AL A
HWHEZ—, IS0 YRE T FEAA D R A

DOI: 10.16476/j.pibb.2022.0417

K TEM ARSI A 5 ke, WA
B N AR I B A A5 T 0 R S s, Herh
= N PER /N AT AL (microglia) 7] fE SR ZE
JCHRE S H ARG o ek 1% A 0 J o 400 .
W Z R AAE R R TN G, 512
BT, AR, S5 ARRUURLIR ) o 4 A
W AN S, TR A ER AR, Shmdr a2
ZUEH BRI Y, AZUE B (CTSB)
X NLRP3 & i A P2 VR T, 00 79 NLRP3
HRAE /MK AT Caspase-1 A B K fift 16 16, 16 L1
Caspase-1 YJEL I P 4 pro-IL-1p Fl pro-IL-18 JE AL
P 5 B A4 TL-18 1 IL-1p 1, A SE 36 8 76 WF 5T
NaAsO, i i #2 = Jl 9 CTSB A9 7K -, DA 34 1%
NLRP3 SAE/IMA, 55 /0N 8 J5T 4H L 114 5 A B 1o A
w PN PAEZE (gzwkj2021-432), S EERLAS E LR F I H
(20NSPO17) A1 5 M 45 J 2 4 1 % &1k 91 % i %l 9 |
(202110660002, S202010660072) ¥EH.

s TR

Tel: 15985192592, E-mail: sunbaofei@sina.com

Wik F 191 : 2022-08-31, #5232 H #]: 2022-09-28




2216+ EMUEEEYIEER

Prog. Biochem. Biophys. 2022; 49 (1D

Mo Rt PAREM 2 RGBT
1 H5HE
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111 SCERAf

AHIEFE R A BV-2 /)N B/ e o 240 JfL 22 ) ) rh
[ B 2 e iR 8% 5 W) O i 25 B 2 B2 WD 4 i R
(KCB).

112 FELH]

NaAsO, ([ Sigma /A H]); RPMI1640 5 57
B, JaEImTE (25 Gibco AT, 8122013); BCA
EORwENELAN G (PEEREAA,
PC0020) ; Lyso-Tracker Green (H1[E 242 K/AH],
C1047S); CTSB (12216-1-AP, 1:200), Caspase-1
(22915-1-AP, 1: 500) , NLRP3 (19771-1-AP,
1:300) Z5ekEhifk (3£ Proteintech/AH]); IL-18
(YT5201, 1: 500) . IL-18 (YNI1926, 1 : 500)
ZrikEbiik, IEEHHI1gG (S0002, 1:5000) #i
& (3 E Immunoway 23 F] ) ; anti-B-actin (81115-
I-RR, 1:5000) #ifk (3 E Proteintech A ),
A o A kW R (€ B Millipore 24 H
WBKLS0100)

113 EEUE

5% CO, G746 , = &5 .0 MW B Thermo 23
Al 96fLk, AMAEEEFRILIGE A ENESTAR; H
TKANIE [ Bio-Rad 23 ] .

1.2 FHik
1.2.1  4fifnsss:

BV-2 4557 TR (20% G435 . 1%
100 mmol/L 7 75 & M1 100 mmol/L 5 %5 £ . 79%
RPMI 1640) "', '# 37°C. 5% CO, 40 % I 46 N
WFE, WRRHATH, 2~3 dB 1R, mE iR
R FHIEREE AL AR o IO —F% B 1 3 i 4 it FH 1
1.2.2 CCK-85:4%

B KR AS BRI 89 BV-2 /NI 4 i 270 T 96
LB, TEREANHE R A 5 0004/l 1545 X
M4 (AT T HAbEE ), 40 5Cd, AArdif
fHe A, W24 h)G, A HEHRT0. 2. 4,
8. 16 umol/L NaAsO, 5 734k S5 57 24 h, 24 h
JG g B, AFLEEE A 100 pl (R 55 i 1 1)
RPMI1640 : CCK-8=9 : 1) CCK-8 TfE#. #EGHF
A 2 hJETABERCT, D 450 nm 4bfAL A {E

1.2.3  EAIRET S0
B /b & Lyso-Tracker Green % i 1 @ 13 333~
1 220 000 (1) Eb A1 A E1) 200 1t 555 352 9 s 24 1Y 7 TR
W, A TAEROTE T 37°CIR A - BUR 4 i ks
FEIL, MAJEEEE LB EP A, F EHE. A
PBS Z bk, 1200 r/min B.0> 5 min, 3 V5, =
B2 IMATAEW, 54 37°CLEE 15 min,
TEE LS, 1200 r/min .05 min, 3 L. A
PBS Z b, 1200 r/min &5.0> 5 min, 3 LV, =
HWK. A PBS 58 NEIRAMEFEMRES, i
Tt A L SCAGE T
1.2.4  HEH B REE LSS

BUB AR IR L, 5 LR, A TR 1)
PBSVEVE, JFFn bV, FHBRACII 200 ul
ZUf i (RIPA : PMSF=100 : 1) I AZEEFEILA
10 min Ji5 FH 40 6 6] ] SCALLJES 9 DU 5 200 i, 8 B Hp
FRRIE BP A H, B0 SERUE, W s
B EPE T, WG H T, HAIA 5%
Loading Buffer 2t , Itk EP 45 v i (A A
U V4, BB KA 5~10 min BUH, 231,
AT BT e B B S 0 . 64T BCA 25 e
a, WREE A E IR, BAE, mvk. s,
200 mA . 2 h Z&FHEAT AR, 50 o/L AR Wik 5 4]
o, WE—bU, VR, WE b, VR, BbbE
5, BEIE RGAN b R AT B 1 AR A A K B
53T
1.3 SEitFEsbE

% JHl SPSS 26.0 #l GraphPad Prism 8.4.3 4k {4 1
1781t dr, IESPER B R H Shapiro-Wilk A5 5
IES ARG xes Foon, 41 IH] LR LR &R
2500, PIMTE 2 8 LR I LSD-r k. 221
It #5 % FH Kruskal-Wallis H & 5, 9 B9 Hb %5 K H
Mann-Whiteny U K55, 5256 £ /0HEE 31K, P<0.05
hZERAGITFRE .
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2.1 A[ER ENaAsO, T BV-2/)\ & 5T 40 B 48 Bl i
LAl

AFHE (0. 2, 4. 8, 16 umol/L) NaAsO,
VeI BV-2 /NSS40 B 24 h, 40MOE o ik s ey
Giitep2e s (F=72.71, P<0.01) (A1), HNHH
ZEWLKER, SXE4 (0 umol/L) HH, 2.
4, 8, 16 ymo/L A H H it 2% 7 (P =
0.034, P, <001, P, .,<0.01, P .,<0.01).
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Fig. 1 Effects of different concentrations of NaAsQO,on
BV-2 cell viability
Cell viability was detected by CCK-8 assay. "P<0.05 vs Control group
(0 umol/L). "P<0.01 vs Control group (0 umol/L).
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WBHA K SR 22 A g2 X (F=7.385, P<
0.01), SLHFEEIW (E2). HNMHNEZEHK
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4 pmol/L 18 pmol/L £ F) 21 i P s A /b, 22 5+
A4 E X (P,,,0,-0.030, P,,.,,=0.025,
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2.3 AR ENaAsO,3T 7]\ 57 48 A Bt ) CTSB 7k
g bl
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it E X (F=11.84, P<0.01), 2K E 3K
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(0 umol/L) F#, 2 pmol/L. 4 umol/L 18 pmol/L
40 4 JfiL N CTSB B9 7K 34 FH i (P, 100=0.031,
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Fig. 2 Effects of different concentrations of NaAsQO, on the level of intracellular lysosomes in BV-2

(a—c) Comparison of intracellular lysosome levels between different arsenic exposure groups and Control group. (d) Fluorescence intensity of

lysosome probe. "P<0.05 vs Control group (0 pmol/L). “"P<0.01 vs Control group (0 pmol/L).
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Effects of different concentrations of NaAsQO, on the level of intracellular CTSB in BV-2

(a) Expression of CTSB with B-actin as the internal reference. (b) CTSB/B-actin quantitative ratio. “P<0.05 vs Control group (0 pmol/L). “"P<0.01 vs

Control group (0 umol/L).
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Fig. 4 Effects of different concentrations of NaAsQ, on the level of intracellular NLRP3, Caspase—1 in BV-2
(a) Expression of NLRP3 and Caspase-1 with B-actin as the internal reference. (b) NLRP3/B-actin quantitative ratio. (c) Caspase-1/B-actin quantitative

ratio. "P<0.01vs Control group (0 umol/L).
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IL-187K F A9 520
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8 umol/L NaAsO, £H 41l ffd P IL-1B F1 IL-18 7K A
ZRAGIT¥E X, (F,,=3119, P, ;<0.01;
Fy.,=76.86, PIL-13<0.01) , LIEEE3IW (KS5).
EXTRRZE (0 pmol/L) K4, 4 pmol/L F18 pmol/L
ZH 20 i 9 IL-18 K P 3 TF & (P, e =0.018,
Pxpmol/L<0.01> ERASITHE XL, SXHEAH
(0 pmol/L) Fv#¢, 2 umol/L. 4 pmol/L 18 pumol/L
A0 Y Y TL-18 7K F 389 T+ 5 (P, 100,=0.036.,
P, <0.01, Pg,.,<0.01),

2.6 CA074-MeTFi/I\B BT 2 B Xt AL A CTSB 7K
op Al

MG FARSEIR A R LM, SRR (0 pmol/L)
FLA, 8 pmol/L 21 ) /INBE 5 248 JfL i PN CTSB 7K F 1
THE B3, BT LLEFETE 8 pmol/L NaAsO, 15 77 41 fitg
A FEERE F A S umol/L 5% 10 umol/L CTSB 17 ] 5]
CA-074Me T Tl . XF BE 41 (8 umol/L NaAsO,) .
5 umol/L CA074-Me T #ii4l . 10 pmol/L CA074-Me
T4, CTSBHEHEE (F=53.66, P<0.01) 25
Boit#E L, LREE IR (K6). ANMHZE
FEHEER, S04 (8 umol/L NaAsO,) #itt,
5 umol/L CA074-Me 2 1 10 pmol/L CA074-Me 414l
ML CTSB YR TR, ZRASITFE X
(Ps 1n1=0.018, P,y 1,01 <0.01)
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Fig. 5 Effects of different concentrations of NaAsQ, on the level of intracellular IL-1f3, IL-18 in BV-2
(a) Expression of IL-1B and IL-18 with B-actin as the internal reference. (b) IL-1p/p-actin quantitative ratio. (c¢) IL-18/B-actin quantitative ratio.

*P<0.05 vs Control group (0 umol/L). *"P<0.01vs Control group (0 pmol/L).
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Fig. 6 Effects of co—culture with 8 pmol/L NaAsO, and different concentrations of CA074—Me on the level of CTSB in

microglia

(a) Expression of CTSB with B-actin as the internal reference. (b) CTSB/B-actin quantitative ratio. "P<0.05 vs Control group (8 pmol/L NaAsO,). “p

<0.01 vs Control group (8 umol/L NaAsO,).

2.7 3R T 750N B JBT 4 A Xt A 9 NLRP3 28 i /)N
7K F IR

XFHEZH (8 umol/L NaAsO,) . 5 umol/L CA074-
Me T #i41 . 10 pmol/LCA074-Me T i 2H , i N
NLRP3 Fil Caspase-1 22 R A G L (Fyiges
=20.16,  Pupn<0.015  Feuo=41.75,  Peppuer<
0.01), LRKELIW (K7, HNHMWZELLI,
E%tRZH (8 pmol/L NaAsO,) HA:, HIA CA074-Me
ZINLRP3 Rk TR, ZRAGIHEL (P o
=0.0253, Pioumon<0.01) o 5 XF B 41 (8 pmol/L
NaAsO,) b#, JilA CA074-Me 1) 2H Caspase-1 3¢
KR, ZRAGIHHEL (P <001, P
<0.01),

2.8 HIHIFI /B R 4 B 3 B M IL-1B FHIL-18
K FEHI RN

Xf MR 2H (8 pmol/L NaAsO,) . 5 pumol/L
CA074-Me T4 . 10 pmol/L CA074-Me -4 ,
IL-18 FIL-1B 22 5 A it & XL (F,.,,=45.11,
Py ;<0.01; Fy =23.99, P, <0.01), SLEFHEL 3K
(K8, AN ZE LA, SXTHZ (8 umol/L
NaAsO,) H.#, 5 umol/L CA074-Me T il 4
10 pmol/L CA074-Me 1T 41 4 L P 1) TL-1B R 3K &
TR, ZRAFRIFE L (P 0u<0.01, Puum<
0.01) ., 5 %FHE4H (8 pmol/L NaAsO,) [t # ,
5 umol/L CA074-Me T T 41 F1 10 umol/L CA074-Me
TR AP 1 IL-18 ik R, ZSRA R
B (P <0.01, Py 00n<0.01),



2220+ EYUFSEYYIEH#E  Prog. Biochem. Biophys. 2022; 49 (11)

@ ® sl © Sl
ku -8 £

— 3] L * 3 B

Caspase-1 [N WS WSS 20 g 10 . 4 &0 ik
NLr3 [ B | |1 2 os| § st -
k4 3
B-Actin i i 43 ©
0 0

8 umol/L NaAsO,
5 umol/L CA074-Me
10 umol/L CA074-Me

8 pmol/L NaAsO,
5 umol/L CA074-Me
10 umol/L CA074-Me

+ + + 8 umol/L. NaAsO,

+

5 pmol/L CA074-Me
10 pmol/L CA074-Me

+ +

Fig. 7 Effects of co—culture with 8 pmol/L NaAsO, and different concentrations of CA074—Me on the level of Caspase—1
and NLRP3 in microglia
(a) Expression of NLRP3 and Caspase-1 with B-actin as the internal reference. (b) NLRP3/B-actin quantitative ratio. (c) Caspase-1/B-actin

quantitative ratio. "P<0.05 vs Control group (8 pmol/L NaAsO,). ""P<0.01 vs Control group (8 pmol/L NaAsO,).
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Fig. 8 Effects of co—culture with 8 pmol/L NaAsO, and different concentrations of CA074—Me on the level of IL-1f3 and

IL-18 in microglia

(a) Expression of IL-1f and IL-18 with B-actin as the internal reference. (b) IL-1p/p-actin quantitative ratio. (c) IL-18/B-actin quantitative ratio.

*P<0.01 vs Control group (8 pmol/L NaAsO,).
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#H 1 pro-Caspase-1 Fl17%5 CARD FY 18 7= #H 5 BE 5 kf
Sk E A (ASC, RIEMRM FHRZLELEN) .
NLRP3 {55 846 7] L5 T PYD T fig X #F NLRP3 /Y
Ve N it B R A, EEJE PYD DIREIX 5
ASC Z[HIFHEAEM 2. /A NLRP3 4 M/ IMA L
B, ASCISRI BT /EH , Hd
CARD H1 PYD 45 ¥4 3% 55 ££ T 1 pro-Caspase-1 1Y
CARD Z5 #8358k, #H 5AF 7= A B A AR W i PE Y
Caspase-1, #F— 5 Fii#HY pro-IL-1p Fl pro-IL-18
YER, PR AR 2 1 PR 1 AN L Y6 A AT AR 2
A BA WML 2 5 IL-1B. 1L-18, FFLA
HEARE BB M Ak 2

IL- 10 SRR C 20 B PR -, P 3 AR ) B A
EWEAnM = A . FEAIBE N, 1 fLi% Caspase-1 7] L
I EJCTE P 19 pro-IL-1B Fl pro-IL-18, HEMMi 44k Ky
FATH PRI S K IL-1B A IL-18 2, TL-1p X4
LRGIEEBR ]z, WEiE ROS [ H &AL,
InE AR 5 AR A SAE 143, INEE R AT
IR VA || B7 4 ) OR 2= S a  B N S G -
IL-18 5 IL-1B A ALz &b, A58 & B, IL-18 W[ Lk
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IL-18 FIIIL-18R AYZRIA 7351 L ', Ao &3,
K Bt L PR RE A R A 2L, SIREAIEZS
B (LPS) 5T A1 /NG o 240 B P 37 A A TL-18
IL-18 /KXy 272 AR RN, NaAsO,i5%
JINJSE 5 440 i P TL-1B AT IL-18 F 7K Tk, R
SERRERI AL, DT/ T LA [0 44 e
FR 2 TN 51 K WA fh 28 2R G0 90 14 A7 B ]
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The Role of CTSB—mediated NLRP3 Bodies in Arsenic—induced Inflammatory
Activation of Microglia®

ZHANG Zhe-Yu, PI Ruo-Zheng, LIU Ji, FANG Hui-Min, YANG Dan, SUN Bao-Fei”

(Department of Human Anatomy, College of Basic Medicine, Guizhou Medical University, Guiyang 550000, China)

Abstract Objective To explore the role of CTSB (cathepsin B)-mediated NLRP3 bodies in arsenic-induced
inflammatory activation of mouse microglial BV-2 cell. Methods BV-2 cells in logarithmic growth phase were
respectively exposed to NaAsO, solution at the final concentration of 0, 2, 4 and 8 umol/L for 24 h. Cell viability
was detected by CCK-8 assay. The levels of intracellular CTSB, NLRP3, Caspase-1, IL-18, and IL-1f3 were
determined by Western blot. The intracellular lysosome level was detected by flow cytometry analysis. According
to the experimental results, CTSB inhibitor group (5 umol/L CA074-Me+8 pumol/L NaAsO,, 10 umol/LCA074-
Me+8 umol/L NaAsO,) was added to detect the expression of NLRP3, Caspase-1, IL-1p and IL-18 in the two
groups. Results Compared with the control group, the cell inhibition rate of all exposed groups increased in a
dose-dependent manner, the level of lysosome integrity decreased, the difference was statistically significant
(P<0.01). The expression of CTSB, NLRP3, IL-1pB and IL-18, Caspase-1 increased significantly, the difference
was statistically significant (P<0.01). Compared with the inhibitor group, the intracellular CTSB, NLRP3, IL-1
and IL-18, Caspase-1 levels of BV-2 cells exposed to 8 pmol/L NaAsO, without inhibitor were significantly
higher (P<0.01). Conclusion NaAsO, can induce the increase of CTSB level in microglia, mediate the
activation of microglia by NLRP3 inflammatory bodies, promote the release of inflammatory factors and damage

the central nervous system.

Key words sodium arsenite, microglia, cathepsin B
DOI: 10.16476/j.pibb.2022.0417

* This work was supported by grants from Science and Technology Foundation of Guizhou Province Health (gzwkj2021-432), Cultivation Project for
the National Natural Science Foundation of Guizhou Medical University (20NSP017), and Innovative Entrepreneurship Training Program for College
Students in Guizhou Province (202110660002, S202010660072).

#:# Corresponding author.

Tel: 86-15985192592, E-mail: sunbaofei@sina.com

Received: August 31, 2022 Accepted: September 28, 2022



