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Abstract: Objective To investigate the antifibrotic effect of combined treatment with sodium arsenite (SA, biotransformation product
of arsenic trioxide) and N-acetylcysteine (NAC) on pulmonary fibrosis. Methods 1929 fibroblasts were treated with SA or NAC for
24 h before measuring cell viability. The combination drug ratio was determined by examining the effects of different ratios of SA and
NAC on viability of 1929 cells, and the cell migration ability was detected using scratch assay and Transwell assay. Immunofluorescence
assay was used to detect the effects of combined administration of SA and NAC on the expressions of a-smooth muscle actin (a-SMA),
collagen type I al (COL1A1), and reactive oxygen species (ROS) level in transforming growth factor-f1 (TGF-B1)-induced L.929 cells. A
mouse model of idiopathic pulmonary fibrosis was established induced by bleomycin, after intervention with SA or NAC for 28 d, the
survival and body weight changes of mice were observed. Hematoxylin-eosin (HE) and Masson staining were used to observe pathological

changes in lung tissue. The total protein content, TGF-f1 level in bronchoalveolar lavage fluid (BALF), and hydroxyproline (Hyp) level
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in lung tissue were detected. Immunofluorescence assay was used to detect the expressions of a-SMA, COL1A1, CD86 and CD206 in
lung tissue. Results The synergistic effect of SA and NAC combination therapy was related to their ratio. When SA I NAC =2 : 1, the
combination could significantly inhibit viability and migration of L929 cells (P < 0.001), and was superior to the monotherapy group (P <
0.01, 0.001). The combined administration of SA and NAC (2 : 1) significantly down-regulated the expressions of a-SMA and COL1A1
in L929 cells induced by TGF-B1 (P <0.001), and reduced ROS level (P <0.01). The in vivo experimental results showed that compared
with model group, the combined administration of SA and NAC (2 : 1) could prolong the survival cycle of mice, increase body weight,
reduce lung tissue damage and collagen deposition, decrease the total protein content, TGF-B1 level in BALF and Hyp level in liver tissue
(P < 0.01, 0.001), reduce the expression of a-SMA and COL1A1 in lung tissue (P < 0.001), inhibit M2 polarization of lung tissue
macrophages (P < 0.001), and had no significant toxic effects on major organs. Conclusion The combination of SA and NAC has a
synergistic anti-pulmonary fibrosis effect, providing experimental evidence for the treatment of idiopathic pulmonary fibrosis with arsenic
agents combined with thiol donors.
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W . VIR s RS E K, SR O K)E,
34 HE A1 Masson 45 G ist B k47 4
o, AP HEERRE G, T RS TSI,
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1 TELERER SA 5 NAC %t 1929 4RRE HEISNE (X+5s,n=3)
Fig. 1 Effect of different concentrations of SA or NAC on viability of 1.929 cells (X + s, n=3)

. SA . SA INAC=1: 1
“SAINAC=1:2 +SA:NAC=2:1
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d E bl
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- " i 5 i1 m#
5 754 t e
e n n = I
Y504
25 4 i
O Ll ﬁﬂ L} L} Ll Ll L}
46 40 34 28 2 15
SA/(pmol-L™")

2 TEIEAELHIE SA 5 NAC 3t L929 4RAEIE RIS (X £5s,n=3)
Fig. 2 Effect of different combination ratios of SA and NAC on viability of L929 cells (X +s,n=3)

SA I NAC=1:1 SA I NAC=1:.2 SA I NAC=2 1
2 2 2
o1 4 T 1 51 -
O T T 1 0 T T 1 O ] T 1
0 0.5 1.0 0 0.5 1.0 0 0.5 1.0
Fa Fa Fa
SA I NAC=1:3 SA I NAC=31:1
2 2
o1 O 1
0 T T 1 O T T 1
0.5 1.0 0 0.5 1.0
Fa Fa

3 AFEECEELBIR SA 5 NAC 89 CI o4h
Fig. 3 CI analysis of SA and NAC in different combination ratios
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0.8<<CI<1, 2ghFEEM: 1 SA I NAC=1:3,
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R b, 7545 20 A RIDR 8 6 26 235 PR (P<<0.05.
0.01. 0.001), H SA+NAC HEIRE &K EEHKT
HHAhZA 254 (P<<0.01. 0.001). fE 4-C. D JiT
7N, {E TGF-B1 55 F, Transwell 325645 8 5%R
S —3, SEAALLE, SA AR SA+NAC 4it
T2 A B 35 > (P<<0.001), H. SA+NAC 4liT
FE 2N B 0 T 25 k25 2540 (P<<0.01. 0.001).
K SA 5 NAC Be& FHZ AN [F 2644 R 1 1929 4H
JLIT A% 35 B SR A HIE R .

NAC

100
B
2 :
o 504
@ 'l skoksk
% T Aaa
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D 107
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61 v
O l0e
&
R
B,
0 T T T

1 I
R # NAC SA SA+NAC

A\ B-RIPRSEEE (X20, n=3); C. D-Transwell 3256 (X20, n=6), SxIIRALLE: #P<0.01 *#P<0.001; SHAILLLE: *P<0.05 ™P<0.01
**P<0.001; 5 NAC 4 **P<0.01 ***P<0.001: 5 SA 4IbE: YP<0.05 YYP<0.01, & 5. 6[d,
A, B-scratch test (x 20, n = 3); C, D-Transwell experiment (x 20, n = 6),#P < 0.01 ##P <0.001 vs control group; "P<0.05 “P<0.01 ""P<

AAA

0.001 vs modol group; **P<0.01

P <0.001 vs NAC group; YP<0.05 YYP<0.01 vs SA group, same as Figs. 5, 6.

El4 SA 5 NAC A& RAZAY TGF-p1 B5SHY L929 AT HHISN (X +5)
Fig. 4 Effect of SA combined with NAC on migration of TGF-B1-induced L929 cells (X %+ s)

3.3 SA 5 NAC BX&FZ3 TGF-1 iF5SAI L929
4B a-SMA F1 COL1A1 FRixAIS 00

W s fir, Syt b, B a-SMA
COLIA1 PHPERIE 2 T+ (P<0.001), $27~ TGF-
B1 HBIF T AT HE AN A 1) LR AT 44 ks S8
R LLEE, &45245%0 o-SMA A1 COL1A1 B A
PR ERAL (P<<0.05. 0.01. 0.001), H SA+NAC
H 0-SMA F1 COL1A1 [HM:RIE B ECT & sy
2541 (P<<0.05. 0.01. 0.001). FHJ SA 5 NAC B

A 2 2ENE] TGF-B1 53 1 T 4E 40 B 1l LA
LRk
3.4 SA 5 NAC B&HZ3 TGF-1 i5SAI L929
“HAEFA ROS 7KFHIEZME

N 6 B, 5k A ZH B Az, R 7R 4H 4T Y ROS
KFEZET R (P<0.01), #/~ TGF-p1 HlEA L
KT T s SRR E A, NAC 41511 SA+NAC
HYHLAN ROS /K23 FEIK(P<<0.01), SA 41 ROS
KTFEETE (P<0.01), £ SA AGHA—E
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E 5 SA 5 NAC BXA&HZAXT TGF-p1 i5SAY 1L929 20 a-SMA #1 COL1A1 FRiXHIFNT (X40; X+s,n=23)
Fig. 5 Effect of SA combined with NAC on expressions of a-SMA and COL1A1 in TGF-p1-induced L1929 cells
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Fig.7 Therapeutic effect of SA combined with NAC on IPF mice (X = s)
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