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Fibrosis is a common pathway to organ injury and failure.  

-

tion of extracellular matrix (ECM)[1].  Aberrant accumulation of 

ECM replaces normally functioning parenchyma and distorts 

the architecture of adjacent tissue[2]

gas exchange properties[3]

etiologies and has attracted increasing attention in recent years 

due to its increasing occurrence and poor therapy .  Idio-

-
[6].  Although nintedanib and 

.  

for patients.

The cellular and molecular mechanisms of IPF are still not 

-

eg -

-

-

cells[9]
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[10] -

-
[11-14].

HIF-1 is a master regulator of hypoxic signaling by acti-

hypoxia .  It is a heterodimeric transcription factor con-

hypoxia .  Chronic hypoxia has been considered a critical 

-

sis[19-22]

[26].

The root of Stemona tuberosa  known as Baibu in Chi-

-

.  Recent 

studies showed that the extract of S tuberosa could inhibit sub-

-

ment and bronchiole epithelial hyperplasia in a cigarette 

smoke-induced mouse model[29]

is one of the main alkaloids isolated from S tuberosa with 

macrophages[30].

[31]

-

Materials and methods

Reagents

Neotuberostemonine (C22H33NO4 W

isolated from the root of S tuberosa in our lab[32] with a purity 

-

2 was obtained from Chengdu Kelong Chemical 

-

-

v/v

Animals

-

dark cycles and kept on a standard mouse chow and water ad 

libitum.  All animal experiments were conducted in accordance 

-

mendation of the Chinese Experimental Animals Administra-

tion Legislation.  Mice were allowed to acclimate for one week 

before any experiment and fasted on the day prior to experi-

ments being conducted.

Cell experiments

Primary lung fibroblasts (PLFs) were isolated from male 

ICR mice by combining trypsin digestion and tissue adher-

ent methods

2

v/v

2

were cultured in the same medium (changed 3 times a week) 

2 atmo-

-

used for the experiments.

PLFs were seeded at an initial density of 1×10  cells/mL in 

treated with drugs at the indicated concentrations for 30 min 

2 2 2) or 

treated with 100 μmol/L CoCl2 under normoxia.  After 24 h of 

indicators.

bind to cells if the pO2

often used as a probe for detecting cell hypoxia.  PLFs were 
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2 2 

hypoxyprobe and DAPI.  The blank control was treated in the 

same manner.  All the treated PLFs were examined under con-

focal scanning microscopy.

2 2 2) or treated 

with 100 μmol/L CoCl2 under normoxia for 24 h and then col-

lected for the indicated experiments.

Animal experiments

n

ie

-

struum (sham and model group) or intraperitoneally injected 

hematoxylin & eosin (H&E) or Masson trichrome.  The slides 

.

-

TM super HRP IHC Kit (Maixin Bio-

Quantitative real-time polymerase chain reaction (RT-PCR)

to cDNA templates using an RT-MasterMix Kit (Applied 

Western blot analysis

Immunoblot analysis of PLFs or lung tissue was performed 
[30] using primary rab-

-

-

bated with corresponding secondary antibodies.  Membranes 

-

Statistical analysis

-

post hoc

Table 1.

 



et al

Acta Pharmacologica Sinica

P -

Results

2 2 (a model 

2 and CoCl2 treatments 

2

2-induced 

-

-

-

-

2 induces 

CoCl2

two models.  PLFs were incubated with hypoxyprobe (pimo-

2 but were rarely found in cells treated 

with CoCl2

-

West-

2 or CoCl2

Figure 1.  

2 2

n n
*P vs 2 or CoCl2
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-

-

2 (Figure 

-

-

2

-

hypoxia or chemical hypoxia induced increased expression 

2- or CoCl2-

2 2 

n *P vs 2 or CoCl2
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-

hypoxia

2 or CoCl2 was successfully 

2 or CoCl2 -

-

2 or CoCl2 were treated with or 

Western blot.  As 

Figure 3.  

2 2

2 2 n *P vs

2 or CoCl2
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manner.

2 or CoCl2 was also exam-

2 and CoCl2

-

BLM-induced mice

[16].  To determine whether hypoxia 

and mRNA were significantly increased in BLM-induced 

inhibitory effect at 30 or 60 mg/kg on mouse lung fibrosis; 

-

-

-

days model formation + 14 days treatment) (Figure 6D).

NTS inhibits ECM accumulation in the lungs of BLM-induced mice

Our in vitro

-

in vivo.  

changes and ECM accumulation in the lungs of BLM-induced 

Figure 4.  

2 2

n #P *P vs
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-

reduce BLM-induced histopathological changes and lower 

-

increased collagen deposition (indicated by blue staining) but 

-

-

was reduced only after a long (14-day) treatment.

-

-

sition in vivo.

Although pirfenidone and nintedanib can slow lung function 

-

-

S 

tuberosa

mice[30] -

under hypoxia.  In vitro experiments demonstrated that lung 

-

in vivo experiments con-

the result of deregulated tissue repair in response to chronic 

hypoxia[19-22]

[26]

especially of those with pulmonary hypertension .  It was 

also reported that hypoxia robustly stimulated the prolifera-

.  Our experiment 

Figure 5.  

2 2

n

n
#P vs *P vs

2 or CoCl2
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Inhibition of the pathways regulated by pro-fibrotic cyto-

-

sis[42]

affects the proliferation and differentiation of fibroblasts[43]

but the underlying mechanism is still not completely estab-

cells (human fetal lung fibroblasts) at both the protein and 
[41].  Our in vitro

[14].

proliferation of lung fibroblasts and the production of fibro-

nectin -

.  

-

-

2 or CoCl2

-

Figure 6.  

n

n *P vs
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-

blasts and in BLM-induced lung tissue.  The inhibitory effect 

-

Molecular oxygen is a cofactor for prolyl hydroxylases 

Figure 7.  

n n

n n
*P ***P vs
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-

dation -

of target genes -

.  Our experiments 

-

S tuberosa

-

sis treatment[26].   

Abbreviations

-

-

-

-

-

-

et 

al

et al

et al

et al

et al

2



et al

Acta Pharmacologica Sinica

et al

et al

et al

et al in vivo

et al

Stemona tuberose

Stemona alkaloids from Stemona tuberose

et al

Stemona tuberosa

et a l

et 

al

et al

et al

et al

G, et al

et al

2

et al

2

et 

al


