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[Abstract] Objective To investigate the effect of digoxin on bleomycin-induced pulmonary fibrosis in mice,
and investigate its possible mechanism through in vitro and in vivo experiments. Methods (D In vivo experiment:
60 C57/BL6J mice were randomly divided into control group, pulmonary fibrosis model group (model group), pirfenidone
(300 mg/kg) group, digoxin 1.0 mg/kg and 0.2 mg/kg groups, with 12 mice in each group. The pulmonary fibrosis model

of mice was reproduced by single intratracheal infusion of bleomycin (5 mg/kg). The control group was given the same
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amount of sterile normal saline. From the next day after modeling, each group was received corresponding drugs by
intragastric administration once a day for 28 days. Control group and model group were given the same amount of normal
saline. The mice were sacrificed and the lung tissue was collected to detect the lung coefficient. After hematoxylin-eosin
(HE) and Masson staining, the lung tissue morphology and collagen changes were observed under light microscope.
Immunohistochemistry was used to detect the positive expressions of a-smooth muscle actin («=SMA) and extracellular
matrix (ECM) collagen (COL- I and COL-1I) in lung tissue. The protein expressions of ECM fibronectin (FN),
transforming growth factor-3 (TGF-B) and phosphorylation of Smad3 (p-Smad3) in lung tissue were detected by Western
blotting. @) In vitro experiment: human embryonic lung fibroblast-1 (HFL-1) cells were cultured and divided into blank
control group, fibroblast activation model group (model group), pirfenidone (2.5 mmol/L) group and digoxin 100 nmol/L.
and 50 nmol/L. groups when cell density reached 70%-90%. After 3-hour treatment with corresponding drugs, except
blank control group, the other groups were treated with TGF- for 48 hours to establish fibroblast activation model. The
expressions of a-SMA, FN and p-Smad3 proteins and the phosphorylations of phosphatidylinositol-3-kinase (PI3K)/Akt
pathway proteins PI3K and Akt (p-PI3K, p-Akt) were detected by Western blotting. Results (D In vivo, compared
with the control group, the alveolar structure of mice in the model group was significantly damaged, a large number
of inflammatory cells infilirated, collagen deposition in the lung interstitium was increased, the deposition of ECM in
the lung tissue was also increased, and the expressions of a-SMA, FN, TGF-3 and p-Smad3 protein were increased,
indicating that the model of bleomycin-induced pulmonary fibrosis in mice was successfully prepared. Compared with the
model group, digoxin significantly inhibited airway inflammation and collagen fiber deposition, reduced ECM deposition,
and decreased the protein expressions of ®-SMA, FN, TGF-B and p-Smad3, while the effect was better than that of the
pirfenidone group, and the digoxin 1.0 mg/kg group had a better effect except FN [a-SMA (A value): 5.37 +1.10 vs.
9.51+1.66, TGF-B protein (TGF-B/GAPDH): 0.09 +0.04 vs. 0.33 & 0.23, p-Smad3 protein (p-Smad3/GAPDH): 0.05 +0.01
vs. 0.20+0.07, all P < 0.01]. @ In vitro, compared with the blank control group, the expressions of FN, a-SMA,
p-Smad3 and PI3K/Akt signaling proteins in the model group were increased, indicating that the fibroblast activation
model induced by TGF-B was successfully reproduced. Compared with the model group, digoxin significantly inhibited
fibroblast activation, and decreased the expressions of FN, o -SMA, p-Smad3, and PI3K/Akt pathway proteins, moreover,
the effect was better than that of the pirfenidone group, and decreased FN, SMA and p-Akt protein expressions were
more obvious in digoxin 100 nmol/L group [FN protein (FN/GAPDH): 0.21 £0.15 vs. 0.88+£0.22, a-SMA protein
(«-SMA/GAPDH): 0.20 £0.01 vs. 0.50 £0.08, p-Akt protein (p-Akt/GAPDH): 0.30 £ 0.01 vs. 0.65 £0.10, all P < 0.01].
Conclusion Digoxin could suppress the pulmonary fibrosis in mice induced by bleomycin, which might be associated
with the regulation of fibroblast activation via suppressing PI3K/Akt signaling pathway in a dose-dependent manner.
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1.3 RAMSZEG - ARAG Bl 4T 24 40 L (human fetal
lung fibroblast-1, HFL-1) 332 T8 10% J&4F 3% ()
F-12k $5FR T A2 B2 IR 70% ~90% Ik, 3k
25 PN HRAT L 20 i 3% A AR AL 2 (RS AL 4 ) kel JE T
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3 Western blotting #4520 /N G414 FN, TGF-B

X p-Smad3 WEEZFE
*=3 HHENRAMEAZL FN. TGF-B
X p-Smad3 EBFRIELLEK (x +5)
. —_— FNZEH TGF-p &EH p-Smad3 EH
2051 () (FN/ (TGF-B/  (p-Smad3/
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Xof B4 6  0.02+001 0.11+0.08 0.05+0.02
LT AEA AR TR 6  0.10+0.03* 0.33+0.23> 0.20+0.07"
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s FN REF i 2811, TGF-B A4 LAE K F -8, p-Smad3
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2.2 IRAREREE IR
221 M Al AR ST 420 ML AL (1 45 R 4)
5523 PO IR b A, B A M MO Y FN a-SMA
p-Smad3 H I FRIE W EHE N () P<0.05); S5
A, #5100 nmol/L ., 50 nmol/L 2 FN ; a-SMA |
p-Smad3 #1335 8 Ew b (3 P<0.01), HEML
TR JEEIZH , DL o 100 nmol/L 41 FN, a-SMA
FEAREE A B
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4 Western blotting 642 /N B, HFL-1 40
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222 HbE AT AT 4R AR PI3K/ Ak {5 538
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PI3K B R AL /K- 3 E 3 (¥ P<0.05); SR [
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ZH, AT 100 nmol/L 2H p-Akt R Ky 2

R4 £K4ZHHFL-1 4885 FN. a-SMA

% p-Smad3 EHRIELLE (x +5)

o FIN HH  o-SMA HH p-Smad3 EH
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