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Abstract
Idiopathic pulmonary fibrosis is a chronic interstitial lung condition that currently lacks viable treatment options. 

One of angelica’s key bioactive ingredients is ligustilide (LIG). The current study’s objectives were to investigate the 
underlying mechanism and monitor the impact of LIG on mice with advanced pulmonary fibrosis lung fibrosis. After a 
single BLM instillation of 14 days, the mice received daily LIG treatment for 2 weeks. Then the effect of LIG on lung 
fibrosis was observed then. The impact of LIG on pulmonary fibrosis was assessed using the pulmonary function test, 
Hematoxylin-Eosin (H&E) and Masson’s trichrome staining, immunofluorescence, and Western blot. Following in vitro 
therapy with transforming growth factor 1 (TGF-1), we looked into the underlying mechanism.
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treatment, as seen in. To gauge the ability of the treated cells to migrate, 
a 2D scratch test was used. LIG prevented cell migration in response 
to TGF-1. We investigated if LIG therapy may prevent fibroblast 
proliferation following TGF-1 injection because cell proliferation is 
necessary for fibroblast activation. The LIG-treated group’s fibroblast 
proliferation was reduced according to the data. The protective effect 
of LIG on pulmonary fibrosis may be connected to the reduction of 
fibroblast activation following TGF-1 exposure, according to our 
research, which indicated that LIG decreased TGF-1 induced fibroblast 
activation.

LIG’s impact on the Nrf2 pathway and the generation of ROS 
in fibroblasts:

We examined whether LIG’s effect on fibroblast activation involves 
the antioxidant action of LIG in light of the possibility that oxidative 
stress is the cause of fibroblast activation. We anticipated the route 
associated to oxidative stress triggered by TGF-1 based on a combined 
investigation of online public databases and literature publications. 
According to the molecular docking results, LIG fits reasonably into 
the cavity of the Keap1 protein, and their strong connection is indicated 
by their binding energy of -6.7 kJ/mol. However, Nrf2 was insufficient 
to engage with LIG (data not shown). The Nrf2 pathway, which plays 
a key role in transcription under oxidative stress, was studied, along 
with the expression of its target antioxidant genes, NQO1 and HO-
1. As demonstrated, upon TGF-1 exposure, LIG increased the protein 
levels of Nrf2, HO-1, and NQO1. The impact of LIG on ROS synthesis 
was then studied. According to data, LIG decreased ROS generation in 
fibroblasts exposed to TGF-1. LIG’s impact on the generation of ROS 
was diminished by the Nrf2 inhibitor ML385, indicating that LIG’s 
impact on oxidative stress may be influenced by the control of the Nrf2 
pathway.

Discussion
In this study, we discovered that LIG demonstrated survival rate 

and lung function following BLM infusion for two weeks, and it also 
provided protection against lung injury and collagen deposition. LIG 
also decreased TGF-1-induced ROS formation, fibroblast activation, 
including cell migration, proliferation, and collagen I protein levels, 
as well as activation of the Nrf2 pathway. Thus, LIG stimulated the 
Nrf2 pathway to lessen the oxidative stress response, which helped to 
diminish the activation of myofibroblasts in pulmonary fibrosis.

Pulmonary fibrosis is characterized by the differentiation of 
fibroblasts to myofibroblasts followed by excessive ECM deposition. 
After pulmonary fibrosis, respiratory function is substantially 
compromised, as evidenced by a dry cough and growing dyspnea. As 
the illness and lung damage worsen, patients’ respiratory function 
continues to decline. Idiopathic pulmonary fibrosis is becoming more 
common and has a higher death rate each year, however there are 
currently no viable treatments available. Finding novel medications to 
treat pulmonary fibrosis is so crucial. BLM is a chemotherapy drug, 
one of which side effects is to lead pulmonary fibrosis [23]. As a result, 
BLM is a frequently utilised inducer for the development of pulmonary 
fibrosis in animal models. Being a profibrotic cytokine, TGF-1 was 
shown to be much higher following BLM therapy, indicating that it 
plays a role in the pathophysiology of the pulmonary fibrosis brought 
on by BLM [24]. Numerous cells, including alveolar macrophages, 
fibroblasts, and activated alveolar epithelial cells, generate TGF-1 in 
the lungs [11,25]. According to research, preventing TGF-1-induced 
fibroblast activation may lessen lung fibrosis.

Conclusion
Numerous studies have demonstrated the physiological effects 

of natural bioactive compounds, which are found in a broad variety 
of plants, animals, marine creatures, and microbes. These chemicals 
also have anti-inflammatory, anti-cancer, antioxidant, and other 
physiological effects. The primary active ingredient of the volatile oil 
of the Chinese umbrella plant Angelica sinensis is LIG, commonly 
referred to as Angelica phthalide. According to reports, LIG has a 
wide range of pharmacological properties, including antioxidant and 
anti-inflammatory properties, and it also acts as a preventative against 
cardiovascular disease. For instance, LIG reduced inflammatory pain 
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