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Paeoniflorin attenuates the activation of NLRP3 inflammasome induced by fungal glucan
in human bronchial epithelial cells

Huang Yanhua,Hua Meng, Cui Xuefan”
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[Abstract] Objective:To investigate if lipopolysaccharide (LPS) combined with fungal glucan (curdlan) activates Nod-like recep-
tor pyrin domain-containing protein (NLRP3) inflammasome,and the activation could be influenced by paeoniflorin (PF) in human
bronchial epithelial cells (16HBE) ,as well as the underlying mechanism. Methods: 16HBE cells were stimulated by LPS combined
with curdlan to establish inflammation models. The expressions of NLRP3,caspase-1,and interleukin (IL)-13 mRNA were analyzed
by RT-PCR. The level of IL-1B in supernatants was evaluated by ELISA. The activity of caspase-1 was measured using a caspase-1
activity kit. Reactive oxygen species(ROS) were detected by flow cytometry. The expressions of NLRP3, caspase-1,and IL-1B protein
in cells were determined by Western blot. Results:The expressions of NLRP3, caspase-1,IL-18 mRNA and protein were up-regulated
in 16HBE cells activated by LPS combined with curdlan. The activity of caspase-1 and the levels of IL-1B in supernatants,as well as
the concentrations of intracellular ROS were significantly increased; these effects were inhibited effectively by PF,especially in high
concentration, through reducing the production of intracellular ROS. Conclusion:NLRP3 inflammasome plays an important role in
combined LPS and curdlan infection in 16HBE cells,and PF may possess a certain anti-fungal infection effect via inhibiting the acti-
vation of NLRP3 inflammasome.
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A3 25T (paeoniflorin, PF) & — B M 1 AT AR B 42 LY
KPR AR A — TR
S B BATEORMPLR PR DU | R A
PR AEAE 0 B TR R e rh B0 P 1 R A I

NOD # 32 AR 145 F BURH 5C HE 11 3 (Nod-like
receptor pyrin domain-containing protein 3,NLRP3)
RUENMER—FIZEHEHAZ Y, CAERMEN A
B G2 PR LA KIS b e )z B E . HETE
I RE T 1k NLRP3 48 P /M A PR 22 60 435 4% b g it £k
'R LB R ATP UKL R AR B 1A% . NLRP3
SN /N AT T 0 s om0 T e R | W
B 2 1 i o | R i AL s ik 27 Ak il 3 ik s
T B8 2 AR R e vl ) R R o 1 o R (8 (EL T i
L TR R G U BIE S AN FE Gy, SR B AR
VR Shy WP Wi 3 55 — T AL B B A 3 A i AR N IR
) ) G 28 L2, 70 2 A 9 HE - v L 5 B A L
S5 PR B E B AR A IR E I SRR B R A fE
5 U SO AR ELAE AT AR E A Y &R (inter-
leukin , IL) -8 4 24 i P55 LA ) 0 1 1) S50 4 HIC
T3 W R OR 32 R S b B AN A T AT
DA NLRP3 8 H 335, 20 2 82 T POk sl -
YiRREHNZS J5, ML NLRP3 & M /MW 86 1k, %
IR 3 A TOE RAE

EN SRS EURL U VA g a1
YL B TR A SRR BRI IR 2 B (lipopolysaccharide
LPS) B & £L 1 # R M (curdlan ) B8 75 I 16 i ANLRP3
Je M /NMA AT 25 3 (paeoniflorin, PF) X} % NLRP3 %
PN A 9 35 Al 2 15 A 3 AR T B AR SE AL R
FEH I i PR V6 7 4L AR 52 116 e BE Al 5 S
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1.1 ##

NS B 0Bk 16HBE (ATCC 23 Al |, 3%
el ) 5 B A A BB (LPS \PF (46 )i >98% ) |, i ¥ 4 (re
active oxygen species, ROS) il il 71 &, 9 > bt 2 & (N-
acetylcysteine ,NAC) (Sigma A 7], 32 [E ) ;NLRP3$t
{k (caspase-1 HLik (CST AW, ), IL-1B Hiik
GAPDH $i/K& B-tubulin LK (Proteintech 23wl , 32
f); A IL-1B ELISA Kit (OR&D Systems 2\ |, &
) ; RPMI 1640 W3t (Hyclone 2 ], 26 ), B4 4 1L
1H (Sciencell 22 7], %[ );NLRP3 (#HQP063131) .
caspase-1  (#HQP020207) .IL-1B (#HQP009641) .
GAPDH 5] %1 (#HQP009640 ) ( Genecopoeia 2~ 7l , 52
[ ), TRIzol . Prime Script™RT Master Mix ,SYBR

Green(TaKaRa 22 H], H A% ) ;caspase-1 1% P4 46 il £ 51
&2 - A ERINER L BE (2,7 -dichlo-
rofluorescindiacetate , DCFH-DA ) (KU 2 = KA F] ) o
12 Fix
121 A¥HNRBLSmLIERERNES

Ok B A= £ 1 16HBE 40 i L4 1x10° 4~ /mL 2%
¥ 6 LB, BEFLINA 1 mL 10%5E & 55 370 T
TE IR A8 (37°C 5%CO,) T E . 4l A= 4 & 95%Fil
AR, W IH BRI IR PBS VR 1, FUSLE
. 4rHImA 10 weg/mL . 100 pg/ml.1 mg/mL E &
R S AL 3R 12 h, IERSEER A . OXF R4 .
A HAT AT b B ; @curdlan 4 . A LW E R
1 mg/mL 7 B B8 7 BB 1E 77 12 h; @LPS+curd-
lan ZH . IMA LK BN 5 we/mL 1 LPS K53 3 h b 47
TR, % 25 LPS, ALY 2 R 1 mg/mL (1) L TR 4
BRI 3 12 h; @PF+LPS+curdlan 41 . PF ¥ T
RMPI 1640, 4% 55 ¥ B 43512 10.30,100 wmol/L,
BAER 1 h,LPS YEF 3 h,1 mg/mL LT R RE
3% 12 h;® NAC+LPS+curdlan 4 :NAC ¥ T PBS, &
WA S mmol/L, HIAE 1 h,LPS fEH] 3 h,1 mg/mL
FLTE A R R 12 he
1.2.2 ZBFRHKEE PCR (RT-PCR) #&n) 4m i A
NLRP3 . Caspase-1.IL-13 mRNA # % &

IMAEFEH BB IE 12 h 5, BEEIRIE K
PBS ¥k 2 i, AFfLIA 1 mL TRIzol 42 41 fifg i
RNA, #5555 A SYBR Green #£47 RT-PCR, X
N2 1959 30 $;95°C 5 5,60°C 30 s, #EAT 40 16
R, IRl P IR 28 g g AT A R E TR
1.2.3 ELISA #&m4mfg L&+ 1L-18 4%

22 T Bof [R] SR 4l -3 ,4°C 2 000 r/min 25
L 20 min J5 W 5 BIE R E B EP &, GAF T-20C &
FH #3006 A T HR A
1.2.4  caspase-1 /&AM

caspase it P4 K6 I 52 B T 1% AL 1Y caspase AE 14
Ac-YVAD-pNA 241 by —Ffreg €4 F Y 5 pNA, pNA
BN B caspase W PEHE I, T HUE B R) 00 AE A
Ji, A 2L ,4°C 12 000 r/min B.L> 15 min, % b
5 28 EP &, Bradford A 2R M, 96 FLAR
AL A A A E 50 g, FIMA 20 nmo/L.
Ac-YVAD-pNA 37CHFE 2 h, BEARACK T pNA 78
405 nm AW SGIE .
1.2.5 #AmXA&m A A ROS E AL

THUE I A B 2 BYE T PBS YRR 2 0, R
EDTA Ji i 3 fb W 4 4 B, i A DCFH-DA #& 4t
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37°CH%E 30 min, it PBS YEik 2 i , Ji =X 40 i {4
LA ROS,
126  Western blot #:] i2. )] NLRP3.caspase-1.11-13
B8 RE T

2 58 AL 3 PBS R 2 | JBR I A6 5
LY, AR 4°C 12 000 r/min & .0> 15 min
PO M A L BCA LA I A vk B, A B
e BE I, B REAREL 50 wg XN L FEFL A,
60/120 V 18 J% H1 ¥k 5 5% 2 PVDF i€ ;300 mA 18 i %
S8 WU, 5% W RG WA v W 3t 1A 1 by — Ui & 4°Cid
L IXTBST e 3 W, AR 10 ming P H 1 h, 1x
TBST Pk 3 W, Bk 10 min; ¥ 85 & 6T T 52 Bt
I, Bio-Rad #4328 19 450 IR BEAAL
13 “%it#FH%

fdi 1 SPSS 20.0 SE i+ 84 AT 43 A b 21, S5
BOHE LASS B bR M 22 (oo ) 2278, P 2L 18] BE AR SR FH AR
2 K, 2 L BCR HBRR 2 J7 22508 . P<0.05
HERAGITFE L,

2 &% R

21 LPSBEA-FHE#H BAEIR8t 16HBE m/e R NLRP3,
IL-1B % &4

FE B W) B TS0 PCR 45 5 v, BLEER R W) ok
FE A RBEE T 12 h, NiEZ RHE 1
ANBEfH NLRP3 2 M /MAIE Ak, 1 B 5 o R e &
LPS J& , W fig WA % 3% i ¥ NLRP3 mRNA 23k (&
1), Lt WsE i vk , R 1 mg/ml B 1R A 5 F
TIG S RIE LPS TG , 1 mg/mL H. &
REILE IR 12 h J5 68 B2 4G 40 L 9 NLRP3 \1L-
18 mRNA 13Kk (K 2A B), 40 it IL-18 43
W R L2 (K 3), P NLRP3 IL-1B 2 1 i F£ ik
W IR 2 B 5 T v (81 4A B LC).
22 LIPS KA AW H R4 A 5 I6HBE 2 J2
caspase-1 &1L

caspase-1 1% 1L & % 4% NLRP3 & 1k /MA 5 % 4
K F IL-1B8 IFF 2, RT-PCR 45 5 1 /R B B 4 3 i Ab
PR MO caspase-1 mRNA LB (K 2C), 5
NLRP3 Fl IL-1B #4#— %, Western blot £l ] T il
N caspase-1 P20 MV 47 (4 W 349 i (&1 4D E), 5
caspase-1 1 PEAG I 256 25 R — B (K 5) , B LR
R A0 2 ORI UR Bh 5,1 mg/mL 1) BB AR
BERE ARG LM caspase-1,

AT BERE A B R (AR B E ) ,2017,37(3) :287-292 - 289 -
5
4 | %
=B
=% 3]
EH
[sg]
ZE
LI ]
B & & > SN
G TS Y &
/%:‘ Q \)C‘ \)Q \) \)Q
%@) %® %& %é‘ %@)%&
SRS oY oY AT
oy & S
NN

50k R4 A, "P<0.05,
E 1 Curdlan AEBE&ZEB & LPS 3 16HBE 40l 7 NLRP3
mRNA 5 lig
Figure 1 Effects of curdlan alone or combining with LPS on
the expression of NLRP3 mRNA in 16HBE cells
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600 2.3 PF #74#] 16HBE 42 2. NLRP3.1L-1pB # & ik
~ 3 zsid PE UG , SURATRMA S X5
5 400- R 40 NLRP3 IL-18 mRNA ([ 2A B) K il iy 26
@ # HRIL (18 4A (B .C) B REFE PF ¥ 3 i385 T i ik
|
= 200 M B4 PF 2l 100 wmol/L B 410 i £ FH 55 W1 4k, 400 i I
- WP TR ¥k FE BT 25 (141 (J8] 3) T PR AS 5 0F R
= :
01— - - : = AN TL-18 #4,
LPS - + + + + + . .
curdlan - + + + + + 2.4 PF .45 16HBE 202 A caspase-1 #97%4L
T S 230 PF ARG, M BMA T U -
553 B2 H 8, P<0.05 3 5 LPS+curdlan 28 4%, "P<0.05. B AT caspase-1 mRNA &Ik 52 i (16 2C) , M2 Py
3 B LiE IL-1B K5 il caspase-1 P20 5.0 ik 2> (& 4), caspase-1 1
Figure 3 Changes of IL-1f3 secretion in cell supernatants PR 55 (B 5)
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Figure 4 Expression of NLRP3/caspase-1 p20/IL-1f3 in 16HBE cells
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41 £ Je Me/MA T NLRP3 2 F 58 15 5L 2 B ie an i 4 1k
z T AN BT FA T E WA B SOIR A1 L i 40
#s 3 , T 4 it % Ff R BRI, B NLPR3 (4 3007 5 2
R . 5+ (DI 30 745 b 450 03 4 6 43 B8 S A G
if° TR, S pro-IL-18 Al pro-11-18 %3k |
N i QI A < 115 A5 A 5 NLRP3 4t/ 45 1
E g3 21 % , 1AL pro-caspase-1 L] caspase-1, J& # A
0 . . : it pro-1L-18 HI pro-1L-18 %4 i Fy 47 A= W1 3% T Y 1L-
R S S 18 Fl IL-18, % 45 48 KA 7, H: ELAA 3 37 AL BL 1
NAC - -4 = - AT AR LN ROS F 7= A (T H R 4R ik P ) 40 3
PF(pmolL) - - - 10 30 100 TON A BT A A R O R R TR

5 A B "P<0.05 3 5 LPS+curdlan 4 FL%8,¥P<0.05,
E 5 16HBE 4K caspase-1 i& MR K
Figure 5 Changes of caspase-1 activity in 16HBE cells
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5 mmol/L WAEH J5 , L ROS 7= 4= B @ s /b, [R] i+
NLRP3 5 IL-1B B & MM KK (caspase-1 & 5 1
R R, UiBH 16HBE 40 P NLRP3 %M /MA )
TE AL i A ROS 43 5 1M PF #iAE 44 W B % PF
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Figure 6 ROS detected by flow cytometry in 16HBE cells
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