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Imatinib mesylate inhibits bleomycin-induced pulmonary fibrosis in mice. the mechanism
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[ABSTRACT] Objective: To observe the effect of imatinib mesylate on pulmonary fibrosis (PF) induced by bleomycin in mice
and to explore the related mechanism. Methods: Totally 120 C57BL/6 mice were evenly randomized into control group, model
group, dexamethasone group and imatinib group. The pulmonary fibrosis model was established using a single intratracheal
infusion of bleomycin; the corresponding drugs were given to mice in each group. Ten mice was sacrificed in each group on day
7,14, and 21 after operation, respectively. The expression of matrix metalloproteinase 1 ( MMP-1), tissue inhibitor of
metalloproteinase 1 (TIMP-1), and transforming growth factor 1 (TGF-B1) in the lung tissues was semi-quantitatively analyzed
by immunohistochemistry method. Results: Immunohistochemistry results showed that the expression of TIMP-1,MMP-1, and
TGF-B1 in lung tissues of the dexamethasone group and imatinib group was significantly lower than that in the model group(P<C
0.01). There was a positive correlation between TGF-1 and TIMP-1 expression(r=0. 243,P=0.004). A negative correlation
was found between MMP-1 and TIMP-1 in all the other 3 groups other than in the normal control group (r= —0.291, P<C
0.000 1). Conclusion: Imatinib may downregulate TGF-81 expression, inhibit TIMP-1 expression, and upregulate MMP-1
expression, maintaining the balance of TIMP-1/MMP-1,subsequently inhibit the development of pulmonary fibrosis, showing a
similar effect of dexamethasone.
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Fig 1 Expression of MMP-1 protein in lung tissues of animals in each group by immunohistochemistry
A:The 7" d;B: The 21% d. Al,Bl:Model; A2,B2;Dexamethasone; A3,B3:Imatinib mesylate. Original magnification; X 200
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Tab 1 Semi-quantitative analysis of MMP-1,TIMP-1 and TGF-B1 protein expression in each group

(Average density; n=10,7+s)

Time after model establishment ¢/d

Group 7 14 21
MMP-1
Control 0.15740.022 0.14740.022 0.186740. 055
Model 0.70040. 027"~ 0.55640. 114"~ 0.415+0. 040" *
Dexamethasone 0.62240.027* =40 0.4594+0.066* * 44 0.37540.018* * 44
Imatinib mesylate 0.630£0.030* =44 0.444+0,057* =40 0.369+0.026* 44
TIMP-1
Control 0.2234+0.027 0.2584+0.026 0.26040.036
Model 0.36140.050" * 0.46640. 065" * 0.61440. 064"~
Dexamethasone 0.27540.025* * &4 0.32140,022* *44 0.44140.022> * 44
Imatinib mesylate 0.2734£0.055* =448 0.31540.053* =448 0.410£0.035* =44
TGF-gl
Control 0.356+0.039 0.33540.035 0.27840.024
Model 0.75740.046 " * 0.67140.049" * 0.534%+0. 043" *
Dexamethasone 0.6154£0.061* =44 0.53240.062* =448 0.460£0.038* 44
Imatinib mesylate 0.558+0. 064 * &4 0.5054+0.055* * AL 0.45240.041* * A4

** P<0.01 wvs control group;~4 P<<0. 01 wvs model group

2.3 TGF-pl &awkix LS55 & 3)FM . EH XS
FEZH 1) fils 200 280 PP (SR /7 B A € 7 ) 5 A R A 5
7 R AT U A B £ JIURE IR B 22 MR PH A 3 3k 7 W 1t 3
2,55 14 RAES 21 KA BAME G i sl D B AT & T
T I 2040 ML SEK M 2 A 25 85 J8 41 i 24 41 TGF-pl
F4) BELE 28 35 7 ) A A TR0 21 45 i [ 25 W ol /0>

E B AT A R (R 1) R IE H X IR 4145 it
] 25 TGF-B1 ik 5 B ; B AL 20 4% i 6] o1 35 &
By T AL (P<<0. 01); BRI AL 4h, Hox 3 4l
TGF-Rl KB EHAES 7 REH mgE, lLERE T
W 5 i SE K P 41 O I 5 JE 4 45 Bif I 5 TGF-p1 ik
BT RO (P<C0. 01) , 1M1 4% B 18] 5 Rif 74 201 4]

TGt F %R,

2.4 BERAREARKX ML

2.4.1 TGF-81 5§ TIMP-1 %k st % M oM 45
HE 4A) R TIMP-1 £ik 5 TGF-pl ik & IE
MK (r=0. 243, P=0.004), [0l 4 5 & K . TIMP=
0. 199+ 0. 299 X TGF-p1. #& /8 TIMP-1 Iy 3 ik b
TGF-B1 ik iy A [F] iy A= ik 722

2.4.2 MMP-1 5 TIMP-1 &3kt x Mot 255 (&
AB)FR B R IE B X AL A, oAy 3 41 MMP-1 &35 5
TIMP-1 Ay B G5 (-=—0. 291, P<C0. 000 1), [A]
95 #2 4 MMP-1 = 0. 265 — 0. 370 X TIMP-1, #& 7~
MMP-1 {155 TIMP-1 &AM H R,



+ 648 -

W TREE R 2009 4E 6 L EE 30 &

B2 SANEMALLRERES TIMP-1 RERAKLEEER
Fig 2 Expression of TIMP-1 protein at different time points in each group by immunohistochemistry
A:The 7" d;B: The 21% d. A1,B1:Model; A2,B2;:Dexamethasone; A3,B3:Imatinib mesylate. Original magnification: X200
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Fig 3 Expression of TGF-p1 protein at different time points in each group by immunohistochemistry
A:The 7" d;B: The 21% d. A1,B1:Model; A2,B2;Dexamethasone; A3,B3;Imatinib mesylate. Original magnification: X 200
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Fig 4 Correlation analysis of average densities of TGF-f1 and TIMP-1(A) ,and MMP-1 and TIMP-1(B)
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