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[Abstract] Objective To investigate the activation of NALP3 inflammasome in the process of experimental
pulmonary fibrosis (PF), and evaluate the effect of sodium ferulate (SF) in the relationship of NALP3 and PF.
Methods  Establishing PF experimental model via bleomycin (BLM) intratracheal injection (BLM group, SF
group) , treated with SF daily (SF group) or PBS [BLM group, control (CON) group] and mice were executed on
day 21. Ashcroft score was used to assess lung fibrosis in mice PF model. The content of hydroxyproline (HYP) in
lung tissue was determined by alkaline hydrolysis. Fibroblast NIH-3T3 was treated with H,O, to trigger cell
oxidative stress in wvitro experiments ( H;O, group). Cell was pre-administrated with SF 2 h before H;O,
stimulation in H, O, +SF group. Blank group without any treatments, was set as control. Real time-PCR was used
to investigate the expressions of three elements of inflammasome UNALP3, caspase-1, apoptosis-associated speck-
like protein (ASC)J, collagen-1 and « smooth muscle actin (eSMA) mRNA in both lung tissue and fibroblast.
Western blot was used to detect protein level of NALP3 in mice lung tissue and collagen-1, «-SMA in fibroblast as
well. Meanwhile, IL-18 content in lung tissue and cell supernatant was measured by ELISA. Results In vivo
experiment, SF treated mice showed lower Ashcroft score and HYP content and decreased NALP3, ASC, caspase-
1 mRNA expressions and IL-18 production, NALP3 protein level compared with BLM group (P<C0.05). In vitro
experiment, H,O, increased NALP3 (P<C0. 05), ASC (P<C0.01), caspase-1 (P<C0.05) expressions and 1L-13
releasing (P<C0.05) and promoted the expressions of collagen-1 and o-SMA in both gene and protein levels (P<C
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0.05) in NIH-3T3. NALP3 activation was partly inhibited in H,O, + SF group (P <C0. 05). The mRNA

expression levels of collagen-1 and o SMA were reduced in H; O; + SF group (P<C0. 05) and the protein expressions

of -SMA and collagen-1 were decreased (P<C0. 05) compared with those of H,O, group. Conclusion

Sodium

ferulate may suppress oxidative stress mediated NALP3 activation to inhibit fibroblast activation in the anti-fibrosis

effect.
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1.5.1 MaBumzEFen  A3E/NEUG .87 F £l
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Table 1 Sequences of primers
Gene Primer sequence (5'-3") I:I?et}icpt

NALP3 Forward ATTACCCGCCCGAGAAAGG 83
Reverse TCGCAGCAAAGATCCACACAG

Caspase-1 Forward AATACAACCACTCGTACACGTC 78
Reverse AGCTCCAACCCTCGGAGAAA

ASC Forward GACAGTGCAACTGCGAGAAG 106
Reverse CGACTCCAGATAGTAGCTGACAA

Collagen-1 Forward GCTCCTCTTAGGGGCCACT 91
Reverse ATTGGGGACCCTTAGGCCAT

aSMA Forward CCCAGACATCAGGGAGTAATGG 104
Reverse TCTATCGGATACTTCAGCGTCA

Bractin Forward  GTGACGTTGACATCCGTAAAGA 245
Reverse GCCGGACTCATCGTACTCC

1.5.3 RT-PCR # @48 % ¥ M 20 e B § NALP3,
caspase-1,ASC, collagen-1,aSMA mRNA % ik
Trizol PRI H, O, Fl# 18 h J5 1 4 il e fits 21 24 5
RNALHR T pg 4705 53¢ ) PCR 971, 5 9 7 51 WL 4%
1, PCR i &4 - W72t 95 °C 1 min, f§ 95 C7%
PE 15 5,60 °C SEM 60 s, FLy 1y 40 DMEIHR . BEAFE
i 3 NS, DL Bactin fEN SRR, 27229k, JF ik
CON £ =% Blank g3 H ik B4 13155 & 45 A
(EROE ST g

1. 5. 4 Western blot # M & & £ i& * H
Western blot %1 & 2H /)y Bt 204 NALP3 4,
5 4140 B2 NALP3 . collagen-1, o-SMA %K [
ik, WRLITER I HL O, R 36 h )5 A9 40 i
Kl H 208 8 E L, BCA 35 € 4 ik . SDS-
PAGE % Jit #3 YKk . PVDF I8 % 155 500 B g 45 %3/
TBST #f [ ; —$HT (NALP3 4 1 : 5005 0-SMA 1 :
1 000;collagen-1 1 ¢+ 1 000; B-actin 1 ¢ 1 00004 °C
W s ZH (1 2 5 000) = E M E 2 h, Yk

SF group
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30 minJ5 IR AL = KOG B . Image Lab 5.1 #fF
O3 A K K AR L L) Bractin NS B K HEA

FHXT IR AL,
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UL 1B,

2.1.2 D EMAL HYP & %4 BLM 4/hE
i 41 HYP 28 CON Zh# /i1 (P<<0. 01),SF 4
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Fig 1 The fibrosis degree analysis of lung tissues

A: Masson staining; B: Ashcroft score; C: HYP content; CON: Control; BLM: Bleomycin; SF: Sodium ferulate; * P<C0.05, % % P<C

0.01
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ASC mRNA % i 45 T4 Real time-PCR # l] 2%
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Fik B CON 4 # L8 (P <C0. 05), 1 SF 41
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(P<<0.05),ASC mRNA /K FiH.HZEF LS5
P2 X (P>>0.05),SF 4tk 3 4> mRNA ¥ 4
% CON £ /K F(P>0.05), WK 2,
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Fig 2 The expression of inflammasome mRNAs of lung tissue

Denotes the same as fig 1

2.2.2 DAMMENALPS Fé Rk A IL-18 K%
W E B4 Western blot £ 45 R &/~ , BLM 44
/NEUIZH 20 NALP3 %5 (1 32368 CON 413 & (P<<
0.01)3;45F SF¥8J7 J5 - NALP3 )33k &% BLM
HA Pk (P<0.05), 5 CON 4 i, 2 R L%
P2 B L (P>0.05), WA 3, ELISA il 5 R
BLM 41 /) i, 1L-13C(197. 92 +43. 48) pg/mgl 4
CON £ ((55. 27+ 26. 74) pg/mg) 4 Fi J & (P <<
0.05),SF JAY¥7 J5 [(134. 31 +64. 46) pg/mg) HE Ik
/b BLM fr il 41 27 1L-18 # i (P<<0. 05) , 55 CON
MR ZRA G #E L (P<0.05),

2.3 K EW SF U EUEBRET/MRB A%
#H NALP3 XS SEELH RN

2.3.1 NIH-3T3 #g iz NALP3, caspase-1, ASC
mRNA %8 T4 78 H, O, Il T . NALP3,
caspase-1, ASC mRNA # Blank #4 ¥ | & (P <
0.05),SF fig 1 S EAK = F M ik 5 (P<C0. 05),SF
% Blank 41 ASC mRNA £ it J1 &5 ( P<<0. 05) , i
NALP3 caspase-1 mRNA ZR 41t %8 X (P>
0.05), ILIE 4,

48 %
Group
CON BLM SF
NALD M s——

actin

relative gray valve

NALP3/B

CON BLM

Group

B3 FHELA NALP3 EAREEH
Fig 3 The changes of NALP3 protein expression in lung tissues

Denotes the same as fig 1
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B 4 NIH-3T3 408 mRNA X RiEZE
Fig 4 The relative expression of mRNA in NIH-3T3 cells
Blank: Blank control; SF: Sodium ferulate; * P<C0.05, x =
P<<0.01

2.3.2 NIH-3T3 e NALP3 % & & ik & IL-13
FREREM T H,0, H# a9 5423 NALPS3
B F 3k (P<C0.05), SF 4k 8 — & F B 9
NALP3 % 133k (P<<0. 05),SF 4 Blank 41 L% .
LR TG L (P>0.05, WK 5, 400 i
IL-18 76 H,0,0(39. 5148.56) pg/mLIfH1H F d
% Blank 44 (6. 17 + 1. 90) pg/mLJ J} & (P <
0.05),SF 4B ((22. 07+6.57) pg/mLIfE— &
P53/ T1L-18 B9 43 W (P<<0. 05), SF 20 5 Blank
W 2 R A Gt B X (P<<0.05),

2.4 SFRHEHMEHRETNMNERBEAEBERFES
XY % M

2.4.1 NIH-3T3 %2 collagen-1,a-SMA mRNA
Foik ey T AL FEH, O BRI BCF . B 4k 40
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Fig 5 The changes of NALP3 protein expression in NIH-3T3 cells

Denotes the same as fig 4

aSMA .collagen-1 mRNA 3 K% Blank 41 575 T}
B (P<C0. 05),SF 4 ¥ )5, 41 il collagen-1,oSMA
mRNA F£iE# H,O, 46 Frig /> (P<<0.05),SF 4
5 Blank 4 L% . collagen-1 mRNA ik 2 5 F 4
P28 L (P<<0.05) 50 SMA mRNA #£ik % R T4
TR X (P>0.05), WWE 4,

2.4.2 NIH-3T3 %% collagen-1.oa-SMA & & £
Koy E A K 6, H,O, e A 3 collagen-1
Ml «-SMA %EE’J%@ (P<C0.05),SF fig— & & ¥
J8/0 o-SMA | collagen-1 # F ) 3 ik (P<C0. 05) , SF
Y5 Blank 4 HA 22 R L G0 2% = L (P>0.05),

Group
Blank H.O,

11,0,+SF

U SMA i I —
Collagen | [— —— S

e ——

— Blank group
| = H .0, group

=3 H,0,+SF group |_| |_|
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L 1
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Relative gray value
s

(standardized with B —actin)
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Collagen—1 a-SMA

B 6 NIH-3T3 40 collagen-1.a-SMA EERIEE
Fig 6 The protein levels of collagen-1 and a-SMA in NIH-3T3 cells

Denotes the same as fig 4
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W, e A B NALP3 35 A5 S0 e i R

GASSE %" 1 55 WF 58 NALP3 &M & & Ik 1E
BLM 15 S fili £F 2 Ak o 72 vk 21 1 42 R B2 i 2F 4
LAE F . IF HE 52 NALP3/caspase-1/1L-1p #li #71
1L-1R1/MyD88/NF-«B {5 5 i I £ BLM F{ fiffi 2] 4
et R B W EEAE . ASEE KB SE Al LAY
b 2 fifk S 3 Sl W 0 Il 2F Ak AL AR BE L O HOXF NALP3
RYEZ G RBIE A — & W 55 V8 . il 2F 4k 4k 5
S1 i b B2 200 i A 4 R K R 9 1 AR (ROS)
ROS &R ME AR EEZMWMIEYZ—. SF 1t
SR AT LA GE T PR R A Rk A R R
I H L FRATH AT WA B 5% O FE RSB GE T SF X 48 ¢
A RM I HIE DY AT LR % SF A5 AT fE
b B R A R B Ak T RS B i 4F A AE
ik — 2 T R AR L FRATTILEE T SF XA AR B 3R
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ARTLETT 4 & BLAE & G0 1 4k 78 3 ok U5
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1A collagen-3A1 [1£ B AL A £F 24k 20 il 1) 43 Ak 2ot
T e B FE AR T 0] caspase-1 (996 P BE A R0
A JE A A . CAT 205 41 % 3L 78 AR N A S
(10 2 R 40 L Ji £ T i B NALLP3 A g
O > i R A oo SMA 1 A 8. AS BIF 59X B R L
H, O, b 38 5 £F 2 40 i . 755 B 2T 24 40 i 4016 1 3
RS IFIEIZ RS T I NALPS %0 8 & 17k 093G
PR D0 B B JRLAR O 43 1 1 R Ak 1 Bl . 45 R R
H.O, ﬁba_ﬂﬁﬁkﬁaMztE’Ji'%a_ﬂéﬁﬁ L&
b, I HAE B A B IR 2 R . B 4T 4E 40 K 0k
collagen-1 K& L J8 £ 4k 40 i b5 % %) oo SMA 34 il
Fr DL 3R AT HE . NALP3 & ¥ & & 1k 0l g i 1o
NALP3/caspase-1 £ 5 I8 J& & )% A1 WL 5 2T 4 48 e
AL AR s [ FRATT T SF Ak B 4804k 10 30CR 3 11
JLET 2 40, 25 SR % B 0 RS DR B T A R o
SMA G ik /b, JF HAERE NALP3S R & G &
Gy FER MR K TL-18 (/b e SF AT Rl A2 i 1t
BHIBT ROS Xf 42 1 & & 14 19 36 Ak . AT $0 il NALP3
Xt LT A AN LT HEAL S . E AT 2 R R
EAE WM EY A EHC AU R T NALP3 & 4
R UER TL-18 fi 1L-18 48 RAE K ¥, NALP3 2K
FIAT ASC 2B (R AT REA 45 A 2 ST I AE W)~ 1E .
BRACEY %" % 3, 7E TGF-B 4 5 4.0 I 5 2T 4
AN st P A 1L-1R. IL-18 Al caspase-1
el A, U NALP3 &Y E i, ﬁ1’ﬁﬁﬁ%ﬁﬁ
iy NALP3 & & AR K AL 77 2. 1 SF & &
3k B 7 AT S o s 2T 248 Ak 3t ﬁﬁﬁ%/ﬂg‘
it

MZ AT F W, SF X BLM JiF 8 1) fiti £F 4
/N B — 5 1 P 1 L L5 1R AT BB 43 U8 SF
XF NALP3 54 52 A 1A i 9 il 7 R Bt 8 A 7R
AT 00 44 fils 2 29 % e 2 45 e ECML 1 45 . SFAE
Sy — I A IS, AT 0 25 4 5 X il 27 24 Ak 1) L4k
VE FAAIL I 38 75 56 4 10 1 BF 9% 5 DA 38 43 48 2R 78 i il
S UEAIBIT T IER

2 % X #
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