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[ Abstract] Being one of the major therapeutic measures for malignant tumors, radiation therapy, or
radiotherapy, plays a particularly crucial role in the multidisciplinary integrated treatment of thoracic tumors. With the
development in radiotherapy technology, the research focus has shifted from improving the overall survival of malignant
tumor patients to reducing the incidence of radiation-related injuries. Currently, radiation-induced heart disease (RIHD)
has become one of the leading non-cancer causes of death in thoracic tumor patients who have undergone radiotherapy,
seriously affecting their quality of life and clinical prognosis. In recent years, there has been growing understanding of the
pathogenesis of RIHD, and proposals have been made for some potential measures for the prevention and treatment of
RIHD. Based on the clinical manifestations and pathological changes of RIHD that have been reported, we herein

reviewed the biological mechanism and potential treatment options for RIHD. We also discussed existing challenges in

the prevention and treatment of RIHD, intending to provide references for the prevention and treatment of RIHD.
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Fig 1 The role of NF-kB in RTHD

DSBs: Double-strand breaks; ATM: Ataxia telangiectasia mutated; ROS: Reactive oxygen species; IKK: I-kB kinase; TNF-a: Tumor necrosis factor alpha; IL-1:

Interleukin 1; IL-6: Interleukin 6; IL-8: Interleukin 8; VCAM-1: Vascular cell adhesion molecule-1; ICAM-1: Intercellular adhesion molecule-1; PECAM-1: Platelet

endothelial cell adhesion molecule-1; NF-kB: Nuclear factor kappa-B; NOX: NADPH oxidase; COX: Cyclooxygenase; LDL: Low density lipoprotein.
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Fig 2 Mechanisms of vascular injury in RIHD

ROS, DSBs, NF-kB, TNF-a, IL-1, IL-6, and IL-8: The denotations are the same as those in the notes for Fig 1. eNOS: Endothelial nitric oxide synthase; NO: Nitric

oxide; RNS: Reactive nitrogen species; COX-2: Cyclooxygenase-2; 5-LPO: 5-Lipoxygenase; PG: Prostaglandin; TX: Thromboxane; MAPK: Mitogen-activated protein
kinases; ET-1: Endothelin-1; TGF-p: Transforming growth factor beta; vVWF: von Willebrand factor.
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Fig 3 The role of TGF-p in myocardial fibrosis induced by radiotherapy

ROS, TGF-p, NF-kB, COX-2, and 5-LPO: The denotations are the same as those in the notes for Fig 1 and Fig 2. PI3K: Phosphoinositide 3-kinase; AKT/PKB: Protein

kinase B; mTOR: Mammalian target of rapamycin; TAK1: TGF-B-activated kinase 1; MKK: Mitogen-activated kinase kinase; JNK: c-Jun amino terminal kinase; Ras: Rat

sarcoma; Raf: Rapidly accelerated fibrosarcoma; MEK: Mitogen-activated protein kinase; ERK: Extracellular signal-regulated kinase; ELK1: Ets-like protein 1; RhoA: Ras

homolog family member A; ROCK: Rho Kinase; MLC: Myosin light chain; LIMK: LIM kinase; CTGF: Connective tissue growth factor; a-SMA: a-Smooth muscle actin.
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Table 1 Potential therapeutic strategies for alleviating RIHD

Strategy Mechanism Result
Pentoxifylline and a-tocopherol™,  Antioxidant +
Amifostine™, black grape juice™,
Hydrogen-rich water'*”, }
melatonin'®! hesperidin[‘”,
lycopene!*!
Statins ") Lower cholesterol +, =
1PW-5371"" Inhibit TGF-p receptor 1 +
MSCs™ Promote DNA repair +
Captopril™ Inhibit the RAAS system +
Dexrazoxane'” Anti-apoptotic +
Colchicine™ Anti-inflammatory and +
anti-coagulant
Huangqi Shengmai Yin®™! Regulate TGF-B1/Smads +
and MMPs

MSCs: Mesenchymal stem cells; MMPs: Matrix metalloproteinases;
RAAS: Renin-angiotensin-aldosterone system; +: Positive result; —: Negative

result.
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