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Abstract: Radiation pneumonitis and pulmonary fibrosis are important dose-limiting side effects of

radiotherapy that influence the prognosis and quality of life of patients with thoracic cancer. The disorder of
the immune system plays a key role, especially macrophages. With the discovery of underlying molecular
mechanisms, including the chemotaxis and polarization of macrophages, the infiltration of inflammatory
cells, the release of inflammatory and pro-fibrotic factors, extracellular matrix deposition and the remodeling
of lung structure, increasing strategies are under investigation to facilitate the prevention or treatment of
lung injury via targeting macrophages. In this paper, the role of macrophages in the development of radiation
pneumonitis, pulmonary fibrosis, and potential drug use strategies were reviewed.
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Table 1 Macrophage-targeted drugs in radiation-relevant lung injury

Category Agent Molecular mechanism Reference
Traditional Fucoidan To attenuate inflammation and fibrosis by reducing macrophage infiltration and [21]
medicine changing the expression patterns of inflammatory cytokines
Andrographolide To ameliorate inflammation by suppressing AIM2 inflammasome mediated- [22]
pyroptosis in macrophages
Curcumin To ameliorate inflammation by decreasing the infiltration of macrophages, [23]
downregulating the expressions of iNOS and TGF-f and inhibiting the proliferation
and differentiation of fibroblast
Triptolide To ameliorate fibrosis by inhibiting IKK beta-stimulated lysyl oxidase production [24]
and reducing oxidative damage
Hesperidin To use antioxidants as a radioprotector by scavenging reactive oxygen radicals and [25]
maintain redox homeostasis
Melatonin To develop resistance to lipid peroxide to mitigate pneumonitis and fibrosis by [26]
reducing the infiltration of inflammatory cells, edema, alveolar thickening, and
collagen deposition
Western  Pirfenidone To ameliorate fibrosis by reducing M2 macrophage infiltration and polarization and [27]
medicine inhibiting the activation of the TGF-B1 signaling pathway
Nintedanib To ameliorate inflammation and fibrosis by decreasing the adhesion and polarization [28]
of macrophages, as well as reducing the secretion of pro-inflammatory and pro-
fibrotic cytokines
WXWHO0265 An unselective ROCK inhibitor used to ameliorate fibrosis by suppressing M2 [29]
macrophage polarization via the phosphorylation of STAT3
GTS-21 To use a subtype-7-nAChR agonist to ameliorate inflammation by reducing the [30]
secretion of pro-inflammatory cytokines via inhibiting the HMGB1/TLR4/NF-xB
pathway and ROS production
2-methoxyestradiol ~To ameliorate inflammation and fibrosis by decreasing the polarization of M1 [31]
macrophages and reducing the secretion of TNF-o and TGF-3
Nicaraven To suppress inflammation by reducing the recruitment of macrophages and [32]
downregulating NF-kB and TGF-B/Smad2 pathways
CpG-ODN To prevent fibrosis by reducing M2 macrophage accumulation and the profibrogenic [33]

cytokines secretion of TGF-f1
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