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Abstract
Background/Aims: As a major complication after thoracic radiotherapy, radiation-induced 

RILI, and to investigate the underlying mechanism. Methods: A mouse model of radiation-
induced lung injury was generated by using thoracic irradiation with a single dose of 16Gy. 
Mice were orally administrated with Myrtol (25 mg/kg/day) for 4 weeks after irradiation, while 
prednisone (5 mg/kg/day) was used as a positive control. After then, the body weight and lung 

sections after radiation and collagen content in lung tissues was calculated following the 
hydroxyproline (HYP) assay. Pathological changes were observed in all the groups by using 

were also measured with an ELISA assay. Western blot assay was used to measure the impact 
of Myrtol on AKT and its downstream signaling pathway, including MMP-2 and MMP-9. The 

Results: 

deposition in lung tissues, while attenuated histological damages induced by irradiation. 
Myrtol standardized also reduced the production of MDA, while increased the level of SOD. It 

pneumonitis was ameliorated, the collagen disposition remained unchanged in latter times. 

after a single dose of 16Gy. Conclusion: The present results suggest Myrtol standardized as 
an effective agent for attenuating the lung injury induced by irradiation.
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Introduction

Thoracic radiotherapy (RT) is a common therapeutic modality for treating lung 
cancer, esophageal cancer, lymphoma and thymoma cancer. RT-induced lung injuries are 
traditionally divided into early (acute, 1-6 months post-RT) pneumonitis and late (chronic, 

Previous data showed that radiation therapy induced lung injury was fairly common, 

could also distort the pulmonary architecture and respiratory function. Therefore, reducing 

strategies. 

Myrtus communis, 
such as Pinusspp(pine), Citrusaurantifolia(lime) and Eucalyptus globulus, mainly containing 

radiation-induced lung injury. To investigate the underlying mechanism for the involvement 

Materials and Methods

Animals and treatment

of Sciences, Shanghai, China) were used and randomly divided into four groups as follows: group 1, non-
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Irradiation

16 weeks post-irradiation).

Sample collection and initial processing

Measurement of lungs collagen content, MDA, SOD activity

Pathological examination

.
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ELISA assays

and calculated at the linear portion of the curve. Serum cytokines levels were measured using commercial 

instructions.

Western blot analysis

RNA isolation and reverse transcription reaction

for realtime PCR.

Quantitative real-time polymerase chain reaction (qPCR)

Table 1. PCR Primers
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Statistical analysis

Results

Myrtol rescued body weight decrease caused by irradiation

 

radiation 

Fig. 1.

weight of mice in different group 

Fig. 2.

-

dardized on the lung appearance 

-

 

-

-

-
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post-irradiation.

Fig. 3.

-
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weeks post-irradiation.

of collagen, from lung tissues. The results 

treated animals than in the irradiation only 

to controls. However, the amount of Hyp 

irradiation groups. The Hyp content was 

Taken together, these results showed marked 

 in vivo.

Effects of Myrtol on mesenchymal 
markers in vivo

staining was detected in the pulmonary 
arterioles of irradiation only and prednisone 
group in lung tissue. Similarly, we found 

and 16weeks post-radiation. These results 

Fig. 4.

-

diation. (C) vimentin, 16 weeks post-radiation. 

-

and 16 weeks post-radiation.

D
ow

nl
oa

de
d 

by
: 

U
ni

v.
 o

f C
al

ifo
rn

ia
 S

an
 D

ie
go

   
   

   
   

   
   

   
   

  
13

2.
23

9.
1.

23
1 

- 
3/

3/
20

17
 8

:5
9:

18
 A

M



Cell Physiol Biochem 2016;38:619-634
DOI: 10.1159/000438655
Published online: February 08, 2016 626
Zhao et al.: Myrtol Standardized on Radiation-Induced Lung Injury

Cellular Physiology 

and Biochemistry

Cellular Physiology 

and Biochemistry
© 2016 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cpb

Myrtol modulates the lung tissue MDA content and SOD activity

in vivo.

Myrtol regulates serum cytokine levels and mRNA expression levels 
.

-

,

treatment down-

induced lung injury mice.

Effects of Myrtol on matrix metalloproteinases expression and Akt phosphorylation

showed that the phosphorylation of AKT increased in the lung of irradiated mice compared 

Fig. 5.

-
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Fig. 6.
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Fig. 7.
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Discussion

activities via oligomeric, non-prenylated acylphloroglucinols such as myrtucommulone and 
Myrtus communis 

 

Fig. 8.
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alleviates radiation lung injuries.

complications.

compared with the untreated radiated treated mice, and these effects lasted for months after 
treatment ceased.

 in vivo 

.

,

,

chronic diseases.
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as well as tissue repair process.

with tissue remodeling structural proteins such as collagens and elastin structural proteins 

 
.

al.

Conclusion

used in treating radiotherapy complications in terms of protecting from radiation-induced 
lung injury.
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