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The developments of silicosis drugs
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Abstract: Pneumoconiosis is the most common occupational disease in China, which severely endangers
people's health. Depending on the inhaled air pollutants, pneumoconiosis is classified as anthracosis, silicosis,
asbestosis, etc., among which silicosis is the most common and serious. Silicosis is a systemic, poor prognostic
disease characterized by diffuse fibrosis of lung tissue, which is caused by long-term exposure to dust with high
levels of free silicon dioxide (Si0O,) in the occupational environment. Appropriate treatment in time is important for
the disease. Unfortunately, no effective drugs have been approved to delay or even reverse pulmonary fibrosis
caused by SiO,. This review briefly classifies potent therapeutic drugs and compounds in term of mechanisms,
providing the probability for clinical treatment of silicosis.
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Anti-cytokines therapy

Figure 1

injury

Pathophysiology and potential therapy targets of silicosis. Alveolar macrophages (AMs) identify and engulf silica particles,

producing abundant cytokines, for example interleukin (IL)-14, IL-6, tumor necrosis factor (TNF)-a, and transforming growth factor (TGF)-4.

Cytokines stimulate neutrophils, lymphocytes, and dendritic cells to infiltrate into the lung, promoting fibroblasts proliferation and

differentiation into myofibroblasts (FMT). Injured alveolar epithelial cells (AECs) caused by silica promote epithelial transition into

mesenchymal (EMT), resulting in excessive deposition of extracellular matrix, and pulmonary fibrosis ultimately. This figure was generated

by an open-type platform FigDraw (http://www.figdraw.com/)
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Figure 2 The structure of nintedanib
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Figure 3 The structure of pirfenidone
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Figure 4 The structure of tetrandrine
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Table 1 Anti-cytokine drugs. IPF: Idiopathic pulmonary fibrosis; CTGF: Connective tissue growth factor

Name Target Indication Clinical stage Mechanism in silicosis Reference
Anakinra IL-1 receptor Inflammatory diseases, Approval Preventing collagen deposition, reducing the proportion of [40]
sarcoidosis damaged lung, and diminishing SiO, nodule formation

SM-17 IL-17 receptor B Asthma, IPF Phase I

Pamrevlumab CTGF Liver stiffness, IPF Phase 111

Infliximab TNF-a Rheumatoid arthritis, ~ Approval
psoriasis

Tralokinumab IL-13 Asthma, IPF Approval

HTPEP-001 TGF-p Pneumoconiosis, IPF Phase |

Inhibiting the accumulation of neutrophils and the development [41]
of Th17

Reducing EMT [45]
Lessening the expressing of NF-xB signaling and iNOS [43]

Inhibition of collagen deposition and myofibroblasts activation  [48]
TGF-p reduction, alleviation of fibrotic progress [50]
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AF % 15 % H 7% B2 (non coding RNA, ncRNA) &
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B A 5 7 RNA (microRNA, miRNA). K 5% ncRNA
(long ncRNA, IncRNA) F1 3}k RNA (circular RNA,
circRNA)™. Hort miRNA ik 2% 17 & i 32 1 i i
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B AR TS AR 1, TR HE EMIT AR 40 i 1) 12 28 it
o /NSRS ) JTER UCAT AT A1 miR-204-5p
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