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[ Abstract] Objective A radioactive pulmonary fibrosis model of SD rats was established to
explore the application of fibrosis-related proteins and cytokines as the evaluation degree of tissue
fibrosis and serve as the basis for studies on radioactive pulmonary fibrosis. Method Thirty-seven
male SD rats weighing 180-200 g were randomly divided into the control (n=5) and irradiation groups
(n=32). The irradiation groups were irradiated by an X-ray line characterized by a single exposure dose
of 13 Gy (n=10), 15 Gy (n=10), and 17 Gy (n=12). After exposure for 4 and 6 months, hematoxylin-
eosin staining and Masson staining were used to evaluate pulmonary fibrosis in the rats. Fibronectin 1
(FN1), matrix metalloproteinase 2 (MMP2), and a-smooth muscle actin (a-SMA) expression levels in

lung tissues were detected by Western blot analysis. Hydroxyproline content in the lung tissue were

- KA AoT .
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evaluated the lung tissue collagen protein expression levels. ELISA was employed to detect the change
of cytokines, such as the transforming growth factor p (TGF-f), interleukin 6, tumor necrosis factor a
(TNF-a), and interferon y (INF-y), in the bronchoalveolar lavage fluid. Independent sample #-test was
used for the intergroup comparison. Results Compared with the control group, the model group
developed pulmonary fibrosis after 4-6 months, and the degree of fibrosis increased with the irradiation
dose and time. The protein expression level of FN1 and a-SMA in the lung tissues of the model group
was higher than that of the control group, and the protein expression level of MMP2 was lower than
that of the control group. The hydroxyproline content in the 6-month model group was higher than that
of the control group, increased from (514.194+282.20) pg/mg to (886.13+£145.01), (1188.70+£273.84),
(1700.70+590.95) pg/mg respectively (1=2.621, 3.609, 4.004, all P<0.05). The TGF-f, interleukin 6,
and TNF-a levels in the bronchoalveolar lavage fluid of the model group were up-regulated compared
with those in the normal control group (=4.030-12.780, all P<0.05), whereas the IFN-y was down-
regulated (+=2.498 —4.303, all P<0.05). Conclusions The SD rat model of radiation pulmonary
fibrosis was successfully constructed. The fibrin content of the rat lung tissues failed to reflect the

degree of lung tissue fibrosis. The hydroxyproline content in the lung tissue and the cytokines in the

bronchoalveolar lavage fluid can be used as evaluation indexes in severe fibrosis.
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Fig. 1 Body weight changes of SD rats after different doses of

irradiation

2.2 KE RIPF B EE T (2 U4l

HE Q25 R g R (B 2% A), BEE 44
A, ORFEGF Y SR B BN R s, i g
(BRI 58, A SERETERRAG, Al St HR 2 Y
W, Dis =gz R g R (E 2% B), B4



FEI PRI R 23R 2020 4F 1 45 44 %45 1] Int J Radiat Med Nucl Med, January 2020, Vol.44, No.l

popitl 13 Gy-44~ A 15 Gy-4 A 17 Gy-41 A

13 Gy-6'H 15 Gy-61H 17 G-6H

%20

x10

x20

13 Gy-44-H

x10 s

x20 . F

17 Gy-61~H

x10

%20

B2 KRB BREE SR BT, A DALY (<10, x20) WoR, SRR, BRSTE 4 A F 6 DA
S RPN RN, I RE Y 5E, MNERI SR IEREAT; B: DA =EE (x10, x20) 42REIR, SXTHRAAILL,
S5JE AN 70 e LA [ ) 24 S R AN )RR R S T e AR (i)

Fig. 2 Pathological results of lung fibrosis in rat models
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Fig.3 FNI1, MMP2, o-SMA protein expression in right lung of SD rats in different groups at 4 and 6 months after irradiation
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Fig.5 Changes of cytokines in right lung of SD rats at 4 and 6 months after irradiation
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