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Radiation therapy is one of the most commonly used 
treatments for primary and metastatic cranial tumors [1,2], it 
plays an important role in the radical and palliative treatment 
of brain tumor patients. With the continuous development of 
radiotherapy technology, the problem of radiation-induced 
brain injury (RBI) has received increasing attention. RBI is 
categorized into acute injury, early delayed injury, and late 
delayed injury [3]. RBI can cause central nervous system 
damage, resulting in some degree of cognitive impairment 
[4-6].

In recent years, many scholars have conducted a series 
of studies on the prevention and treatment of RBI. Studies 
have found that the Nerve growth factor (NGF) and Shenqi 
Fuzheng Injection (SFI) can alleviate RBI [7,8]. Moreover, 
numerous studies have shown that Bevacizumab, a vascular 
endothelial growth factor (VEGF) inhibitor, can reduce 
vascular permeability, normalize the blood-brain barrier, and 
reduce vasogenic brain edema, thereby effectively inhibiting 
the progression of RBI [9-13]. However, the anti-VEGFR 
antibody anlotinib has not attracted attention.

Previously, GAO et al.’s animal experiments on the 
mitigation of RBI by anlotinib were of great interest [14]. 
The authors evaluated changes in demyelination, glial cell 
activation, hypoxia, and microvascular permeability after 
anlotinib treatment by establishing a mouse model of RBI. 
The experiments showed that anlotinib, a small-molecule 
inhibitor of multireceptor tyrosine kinases, improved 
intra-tumor oxygenation and caused downregulation of 
hypoxia-inducible factor-1α (HIF-1α) by inhibiting the 
VEGF/VEGFR2 pathway. Inhibition of HIF-1α reduces the 
development of RBI in an animal model [15]. Although, 
anlotinib failed to inhibit the development of demyelination, 
anlotinib treatment significantly attenuated the adverse 
effects of acute RBI in a dose-dependent manner by down-
regulating astrocyte activation, ameliorating cerebral 
hypoxia, and alleviating cerebral edema[14].

GAO et al.’s [14] study elucidated the palliative effect of 
anlotinib on acute RBI at the molecular level, which clearly 
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pointed the way to new ideas for deeper mechanistic studies 
to follow. In the future, the prevention and treatment of 
RBI is still a subject to be investigated. In the next phase 
of the experiment, it can be further explored whether 
anlotinib has a mitigating effect on delayed-phase RBI. 
And imaging studies can be added to analyze and record 
the location, morphology, signal manifestation, edema 
extent, and enhancement characteristics of the lesions after 
enhancement of the radiation injury lesions. Three non-
invasive techniques: MRI, PET, and MRS can be biomarkers 
to identify the onset and progression of radiation-induced 
cognitive deficits [16]. Therefore, further observation of the 
effect of anlotinib on the mitigation of RBI by combined 
MRI, MRS and PET imaging means is important for the 
judgment of the degree of RBI, the selection of drug dosage, 
and the determination of the time of drug administration.

1. References
1.	 Chinnaiyan P, McTyre E, Scott J. Whole brain radiotherapy 

for brain metastasis. Surgical Neurology International 
2013;4.

2.	 Owonikoko TK, Arbiser J, Zelnak A, et al. Current 
approaches to the treatment of metastatic brain tumours. 
Nature Reviews Clinical Oncology 2014;11:203-222.

3.	 Tofilon PJ, Fike JR. The Radioresponse of the Central 
Nervous System: A Dynamic Process. Radiation Research 
2000;153:357-370.

4.	 Wu PH, Coultrap S, Pinnix C, et al. Radiation Induces 
Acute Alterations in Neuronal Function. Plos One 2012;7.

5.	 Greene-Schloesser D, Moore E, Robbins ME. Molecular 
Pathways: Radiation-Induced Cognitive Impairment. Clin 
Cancer Res 2013;19:2294-2300.

6.	 Moore ED, Kooshki M, Wheeler KT, Metheny-Barlow LJ, 
Robbinsa ME. Differential Expression of Homer1a in the 
Hippocampus and Cortex Likely Plays a Role in Radiation-
Induced Brain Injury. Radiation Research 2014;181:21-32.

7.	 Wang XS, Ying HM, He XY, Zhou ZR, Wu YR, Hu CS. 
Treatment of cerebral radiation necrosis with nerve growth 
factor: A prospective, randomized, controlled phase II 
study. Radiother Oncol 2016;120:69-75.

8.	 Chen L-j, Zhang R-g, Yu D-d, Wu G, Dong X-r. Shenqi 
Fuzheng Injection Ameliorates Radiation-induced Brain 
Injury. Current Medical Science 2019;39:965-971.

9.	 Xu YT, Rong XM, Hu WH, et al. Bevacizumab 
Monotherapy Reduces Radiation-induced Brain Necrosis 
in Nasopharyngeal Carcinoma Patients: A Randomized 
Controlled Trial. Int J Radiat Oncol 2018;101:1087-1095.

10.	Dahl NA, Liu AK, Foreman NK, Widener M, Fenton LZ, 

Macy ME. Bevacizumab in the treatment of radiation injury 
for children with central nervous system tumors. Child 
Nerv Syst 2019;35:2043-2046.

11.	Nguyen TK, Perry J, Sundaram ANE, et al. Rescue 
bevacizumab following symptomatic pseudoprogression of 
a tectal glioma post-radiotherapy: a case report and review 
of the literature. J Neuro-Oncol 2019;143:475-481.

12.	Carl CO, Henze M. Reduced radiation-induced 
Brain Necrosis in Nasopharyngeal Cancer Patients 
with Bevacizumab Monotherapy. Strahlenther Onkol 
2019;195:277-280.

13.	Li Y, Huang XL, Jiang JR, et al. Clinical Variables for 
Prediction of the Therapeutic Effects of Bevacizumab 
Monotherapy in Nasopharyngeal Carcinoma Patients With 
Radiation-Induced Brain Necrosis. Int J Radiat Oncol 
2018;100:621-629.

14.	Gao XH, Zheng J, Ma L, et al. Mitigation of acute radiation-
induced brain injury in a mouse model using anlotinib. 
Ann Palliat Med 2021;10:312-322.

15.	Yang R, Duan C, Yuan L, et al. Inhibitors of HIF-1α and 
CXCR4 Mitigate the Development of Radiation Necrosis 
in Mouse Brain. International Journal of Radiation 
Oncology*Biology*Physics 2018;100:1016-1025.

16.	Greene-Schloesser D, Robbins ME, Peiffer AM, Shaw EG, 
Wheeler KT, Chan MD. Radiation-induced brain injury: A 
review. Frontiers in Oncology 2012;2.


	Title
	Correspondence
	6. References 
	10. References 

