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Effects of PM,; on the expression of NLRP3 inflammasome and apoptosis

in rat alveolar macrophages
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[ Abstract]Objective . To investigate the potential molecular mechanism of fine particulate matter (PM,5) on activation of NLRP3
inflammasome and apoptosis in rat alveolar macrophages. Methods : Rat alveolar macrophages were treated with PM, 5 suspension
collected by medium flow atmospheric sampler. After action of the suspension on rat alveolar macrophages (NR8383) ,MTT assay was
used to detect the cell survival rate. Western blot was performed to detect the expression of NLRP3, Cathepsin—-B and apoptosis—re—
lated proteins(Bax,Bcl-2, Caspase—3). The level of Caspase—1,interleukin—18(IL.—18)and interleukin—1B8 (IL-1B) in the cell super—
natant induced by PM,s were measured by ELISA method. Results ; With the increase of PM, s concentration and the extension of
stimulation time , the survival rate of NR8383 decreased (24 h:F=17.253,P=0.000;48 h.F=18.678,P=0.000;72 hF=256.104,P=
0.000) ; PM, 5 accelerated the expression of NLRP3(F=437.166,P=0.000) and Cathepsin—B(F=42.062,P=0.000) in NR8383;PM,;
up-regulated the expression of pro—apoptotic protein Bax(F=72.827,P=0.000) ,down-regulated the expression of anti—apoptotic protein
Bel-2(F=390.322,P=0.000) ,and down-regulated the expression of Caspase—3(F=169.833,P=0.000) ; PM,; increased the level of
Caspase—1(F=629.866,P=0.000),11.-18(F=587.165,P=0.000) and IL.-1B(F=68.472,P=0.000) in cell culture medium. Conclusion :

VEENLE R ¥, Email: xiaole29@163.com, PM,5 can activate NLRP3 inflammasome in alveolar macrophages
R B FAAEFR through the lysosomal model, promote the secretion of IL-18
ERAEE 2 2K, Email : jtss@sina.com, and IL-1B,and cause apoptosis of alveolar macrophages.
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T THRAE (R R TR 2 A PR A7) ) 596 FLAR K 6 LR
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r 20%G4E M 1% F12K 5535 5T 50 46 i 2
ANPEEIR , AN BTy 2 x 10° A/mL $ER0F) 96 LR, 45
FL 100 L, 2RI A2 5 53 500 3.9 pg/mL. 7.8 pg/mL,
15.625 wg/ml. 31.25 pg/ml . 62.5 ng/ml 125 we/mL [ PM,s
BT BT 24 h 48 h K 72 h, X A ZH I ACKA [R]A R
F12K 85573k IR PM,s % HRZL (LA B 1 PM, s T
PEATHFR ) o ROV, Wi A, LA
10 pL ¥ 5 mg/mL B9 MTT 3 3, T 37 CE&4F T 4kEem
#H 4 hJ7,1 000 v/min .0 5 min, 35 L3, S I0A 180 L 1
DMSO I, FHEEARUAE 570 nm Zb A2 6% 4 (optical den—
sity, OD){H, 1143 4t I 44 4 100 1 38 (9% ) = (1-32 3541 OD fH/
XFHRZL OD fH) x 100%, 4 4 ~FAT,
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0> 5 min, 3 LI & 20% 864 07 1%L F12K 1555
FEWHTHA 5710 4% BLA AN B, AR AN 4 4 % 10° /L
HMEl 6 fLA, BAL | mL, ZRJ5 AW R 10 pg/mL,
50 pg/mL 100 pg/mL Y PM, s 2 BE & 48 h, XTIEZH fin A
AHF AR FAF12K K550k RO A5 AU  WSCHE 200 A, $R a5 2
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0.05,

2.1 PM,s *F NR8383 3% 74 697 v

MTT 455 % 8,24 h 48 h } 72 h i} PM,5 % NR8383 4
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- 0.579 4 +0.043 0 — 0.646 0+ 0.071 9 — 0.805 6 + 0.039 4 —
39 0.5193+0.058 7 1037 0.5191+0.111 7° 19.64 0.468 5 + 0.037 8* 41.84
78 0.506 5 + 0.040 0* 12.58 0.492 4 1 0.084 7* 23.78 0.366 4 + 0.022 4° 54.52
15.625 0.439 0  0.046 2* 2423 0.445 1 0.089 1° 31.10 0.255 5 +0.023 0 63.28
31.25 0.390 6 + 0.034 4° 32.59 0.343 5+ 0.074 0° 46.83 0.2312 +0.002 7° 71.30
62.5 0.342 6 + 0.035 6° 40.87 0.245 7 + 0.042 4° 61.97 0.226 6 + 0.026 9° 71.87
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FAH 17.253 - 18.678 - 256.104 -
Pl 0.000 - 0.000 - 0.000 -

ra, HXF IR L, P < 0.05
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T ra, HXTHELH AL, P < 0.05;b: SARFIH4H L, P < 0.05

E 3 PM,sXf NLRP3 & Cathepsin-B ik HI 50

SERIR R, X IR MM Bax 5354 0.761 0 £0.017 8,
Bel-2 63k 79 0.787 8 £0.034 1, Caspase-3 7154 0.893 9 =
0.065 1; IS4 N Bax #2354 1.093 0+ 0.076 8,Bcl-2
2ik4 0447 1+0.021 5, Caspase-3 F23i5H 0.466 4 +0.028 2;
FRFIHE A N Bax #6350 1.426 5 +£0.074 7,Bcl-2 &35 H
0303 0+0.017 3,Caspase-3 154 0387 7 +0.033 4; = 7 k41
AL Bax #6354 1.584 5 +0.101 4,Bel-2 357 0.182 0 =

0.013 6, Caspase—3 FikH 0.186 5+0.011 0, /8 PM,s ]
P NR8383 AL M 145 11 Bax 23k (F=72.827,P=0.000), T
WA= A Bel-2 #35(F=390.322,P=0.000) , i Caspase—
3 HE 1A (F=169.833,P=0.000) , £ LAL, 2 RA G112
£ 5 (P<0.05) (K 4),

MR GREE hREg wRlEd

o ——

—_—

SR— 26 kD

Bax

| — 21 kD
Caspase—3
35kD
actin
— —— — — 43 kD
1.80 4
i abc
1.60 F=390.322
F=72.827 ¥
1.40 F=169.833 £
2 ® Bel-2
g 1.20 - a sg;
& 82
L 1.00 4 & R Bax
= &2
ZE 080 4 22 & Caspase—3
I E:E: aspase
060 3
0.40 - &
0.20 -
0.00 b
o R o D
&7 N N5 &7
S A A o
R ‘(\@ K5 %‘\’%\

e, SR HAE, P < 0.05;b: 5G4 L #, P < 0.055¢: 5
FHELH U, P < 0.05

B4 PM,sXETHEXEBRENZM

2.3 PM,s *f IL-18 IL-1B A& Caspase—1 /= % 44 %4

SHHRZH FiT 1L-18 IL-1B M Caspase—1 (361K
J39h (5.032 6 £0.750 8) g/mL (0.708 7 £0.130 5) g/mL J%
(1.447 3£0.321 5) o/mL ARG &2 35 1IL-18 IL-18
J Caspase—1 ZRIKKF-23 514 (18.687 7 £ 1.351 9) g/mL,
(1.163 7+0.172 9) g/mL %% (3.010 6 +0.345 2) g/mL, P
G5 118 IL-1B M Caspase—1 W ZE KK F40 51
(28.590 2 +2.298 2) g/mL . (1.606 1 +0.144 8) g/mlL M
(5436 7+0.315 5) g/mlL, FAlad] FiEHRP 1L-18 IL-18 &
Caspase—1 [ 3R IKIKF-43 51K (57.410 8 £2.398 8) g/mL,
(2.320 1 £0.205 4) g/mL & (11.140 2 £0.370 0) g/mL, &=
PM,5 1] b 41 i 1% 95 & T 11.-18 (F=587.165, P=0.000) 11—
1B (F=68.472,P=0.000) & Caspase—-1 (F=629.866,P=0.000)
HI7KF- o £ AL, 22 A Ge it % 25 5 (P<0.05) (£ 2,
Ks).
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% 2 NR8383 [ IL-18.IL-1B & Caspase-1 FIFRIZEMR ( g/mL,n=4,x +5 )

20 51 1-18 -1 Caspase—1

Xof HRZH 0.708 7 £0.130 5 5.0326+0.750 8 1.4473+0.3215
jisnlEre:| 1.1637£0.172 9° 18.687 7 +1.351 9 3.010 6 +0.345 2°
R 2 1.606 1 +0.144 8 28.590 2 +2.298 2 5.4367+0.315 5%
[l R 2.320 1 +0.205 4 57.410 8 +2.398 8 11.140 2 +0.370 O™
FAH 68.472 587.165 629.866

PH 0.000 0.000 0.000

Hra, XTI R, P<0.05;b: SRR IS, P< 0.05;c: SR L, P< 0.05

70+

F=68.472
abc

~ 60 F=587.165
Té F=629.866
&
i_
) %IL-1p
g mIL-18
H,_-‘ % Caspase—1
=
K
m
=

Hca, SXTHRAL AL, P < 0.05;b: SARH R AL LA, P<0.05;5c: 5
FHEA LR, P < 0.05

5 PM,s % NR8383 [ IL-18.IL-1p & Caspase-1
ey
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Ji PR TS Y Il H 45 ik, Horh PM,s AR B
W) ZS ST, 7™ U A NSRS A T 25
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PEAEH oy oLk it s s 7 i
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JAE R TR & 5 AT 4 328 4 i (antigen presenting
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dritic cells,DC) | JI§ I B A% 200 0 K P obr 248 i)
AR ITURIE 5 LA il 5 s 24 it NR8383 S fifF 58 X 42, i
X PM,; 1755 NR8383 P NLRP3 R/ MATE fb K 40

PRLJR T AEOVEAE BT e e 200 2 it v s
R BE AL, AE  SsE RN MAE TR T o
BRI 5 RGNS — 8 KR Bef , H 5K
T RAE PR  & A R ELEAH G IE R B R,
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it ) 555 229 L s A A I I T R A A e
I A, A5 A DA 76 s 428 WK T 88 YA 37 6 RN &
EIB Bl % AT AT I B4 AR 2 A i
WRELZE PN, 2o v A el B 8 I T R
Tl 9 K - B S A BT, 385 1 4 I 19 2 B0 3 7 Ji
JO7 012 AE LKL 1 AS AR NLRP3 e/ IMA A7
T 05 N — b BB R FE B A 5 7 AR R
JEE N 2B SN 1) 22 BB V0 SR LA IR 4 [T A f i
SN ) EE L NR Ay . /AN A GE i NLRP3
SNE /IMA T R A 5 | 2 e R 44Tl )i (pro—Caspase—
1) 2R 24, A2 L AR 0 2F e K 41 1 (Caspase—
1), Caspase—1 AR AN ZK -1 BAFN 1 4
I3 -18 A hy B IL-1B 1 IL-181, A<
FER I, PM, s AT R BRI 90 W 40 i 32 NR8383
(R BETE , P 2 I A R AIOC R RIBE R PM,s e
FR 2 T, X NR8383 4 i A= 1 b 4 i 4 s
BTG R, W5 K, PM,s 15 NR8383 4 NL-
RP3 35 W 2B W EBOCH ; H PMs fEH T
NR8383 Ji7 , Aiifit F35 ¥ IL-18 . IL-1B } Caspase—
LR RIBACE ¥ 8 2 FH X UE S PM, 5 7] 5]
NR8383 P NLRP3 &M/ MATEAL (B TEALHL T i A
B, H AT E T NLRP3 RPE/IMAI 6L )y 20 32 %2
a3 R M AR | B TE AR R AR 50
SR N WIS I €7 BT AN ) SR b
Tif A % R A7 PR AR e | 5 0 A R K
fiff T i, Forh Cathepsin—B O BEHULE & M/ IMAOE
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¥ ,Bel-2 Jz Caspase-3 &35 N 1#, Bax [ Bel-2 J&
T Bel-2 A GG, Hrf Bel-2 AHTIHT-H A,
1M Bax AEMT-8H, Caspase—3 &ML IH 7= 72
PP R 2R B YT, = o A0 R T TR
(ZRRIIAR ) 3 A2 () FE LA R 409, {H NR8383 A4
PAT I BARAL S A BTG . A5 & 38, NLRP3 7]
i ASC 1Y PYD 2549585 Caspase—8 [FET 4514
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