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OSI-027 alleviates hyperoxia—induced lung injury in juvenile rats
by inhibiting the mTOR signaling pathway
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Laboratory of Child Development and Disorders ; China International Science and Technology Cooperation Base of
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[ Abstract]Objective : To investigate the inhibitory effect of the mammalian target of rapamycin(mTOR) 1/2 dual inhibitor OSI-027 on
hyperoxia—induced lung injury and fibrosis in juvenile Sprague—Dawley (SD) rats. Methods: A total of 72 juvenile SD rats aged 3
weeks were randomly divided into air+normal saline group, hyperoxia+normal saline group, hyperoxia+rapamycin group ,and hyperoxia+
OSI-027 group,with 18 rats in each group. An animal model was established. Hyperoxia intervention was performed with 90% oxy
gen, and normal saline, rapamycin, and OSI-027 interventions were performed via intraperitoneal injection on days 1,3,6,8,10,and

13 of observation, respectively. On days 3,7,and 14,the change in body weight,lung wet/dry(W/D) ratio,lung injury scores,and alve—

olar septal thickness were measured ;lung histopathological ex—
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165-13) tissue. Results ; As for the factor of time,there were significant

5 4 BR : http://kns.cnki.net/kems/detail/50.1046.R 20181105.1043.048 huml increases over time in body weight (£;,,=297.098,P=0.000),
(2018-11-06) immunohistochemistry of mTOR (F},,=379.978,P=0.000) ,mTOR

amination was performed ;immunohistochemistry and Western
blot were used to evaluate the distribution and expression of

mTOR and phosphorylated ribosomal S6 kinase(pS6K1) in lung
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(Fine=166.991,P=0.000) ,and pS6K1 (F},,=122.676,P=0.000). All groups except the air+normal saline group had significant increases
in lung injury scores(F,.=1 410.362,P=0.000), alveolar septum thickness (F},.=356.312,P=0.000) ,and pS6K1 immunohistochem—
istry (F},,=57.992,P=0.000) over time,as well as an increase in lung W/D ratio on days 3 and 7(F},,=28.915,P=0.000) and a reduction
in lung W/D ratio on day 14. As for the factor of grouping,the air+normal saline group had a significantly higher body weight(F,,,=
176.597,P=0.000) and significantly lower lung W/D ratio (F,,,=28.484,P=0.000) and alveolar septum thickness (F,,,=296.223, P=

0.000) than the other groups. At all time points except day 3,the hyperoxia+normal saline group had significantly higher mTOR
immunohistochemistry (F,,,,=134.100,P=0.000) , pS6K1 immunohistochemistry (F,,,=234.697,P=0.000) ,mTOR(F,,,=59.377,P=0.000) ,

roup’ oup’

and pS6K1(F,,,=101.837,P=0.000) than the other groups;the hyperoxia+rapamycin group had significantly higher lung injury scores
than the other groups(F,,,=2 420.076,P=0.000) ,and the hyperoxia+OSI-027 group had significantly lower scores than the hyperox—
ia+normal saline group and the hyperoxia+rapamycin group. Conclusion ; A high concentration of oxygen can activate the mTOR sig—
naling pathway in lung tissue;mTOR may promote the development and progression of hyperoxia—induced pulmonary fibrosis, possibly

by inhibiting activation of the mTOR signaling pathway. OSI-027 can alleviate hyperoxia—induced lung injury and fibrosis in juvenile

SD rats.
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&6 MiAR pSeK1 EEMEXMEE (FHEESFHXEEME ) (n=6,xxs)

2151 %33R TR #14 K FiH PIH
vl 0.328 £0.012 0.335+0.012 0.330 +0.011 0.375 0.689
SRk 0.431 +0.012° 0.450 = 0.011° 0.507 =0.011° 41.577 0.000
[N 1 EE 0.385 £0.014* 0.394 +0.015* 0.440 +0.010* 23.391 0.000
4 OSI 4 0.379 = 0.025" 0.382 = 0.024" 0.423 £0.012* 16.477 0.000
FA8 47783 59.644 143.156

P 0.000 0.000 0.000

T+ Faygy =234.697, Paygy=0.000; Fyy=57.992, Pysiy=0.000; F:=7.943 , P =0.000;a: 525541 L AL, P<0.05;b: 5 B B4 L #E, P<0.055c: 5 A 5
A b4, P<0.05

ERIPN TR 514 K
=54 BEAH EE EA SR4AEE4YE A BA SR4ERE4 BE B5E
FHiHL OSI4L FEiAL OSILL HiA4L  0SIZl

PS6K1

B-actin

5 ££3.7.14 X% mTOR.PS6K1 & HEN i

*®7 %3714 REHMTOR EEMEIRIEE (n=6,x+5)

417 H3K ENDS 514 K F1E PE
vl 1.00 +0.00 1.55+0.17 2.11£0.19 44.580 0.000
g =k 1.68 +0.15 2.58 +0.30" 2.99 +0.19° 64.399 0.000
[N 1 EE 1.31£0.16" 2.00 0.28% 2.20+0.18" 31.184 0.000
R4 0SI 4 1.19+0.18" 1.97 +0.31" 2.09 £0.17" 34.269 0.000
FAH 11.843 25.895 26.601

Pl 0.000 0.000 0.000

s Py =59.377, Pyyy=0.000; Fy1y=166.991 , Py =0.000; F1e;=2.481, P ;=0.000; a: 555 K4 FLEL , P<0.05 ;b 5 A4 FLES, P<0.05 50 S AU
A2 45, P<0.05
#8 #3.7.14 R&4H PS6K1 EEMEXMFRIZE (n=6,x+5)

2H 5] H3K ENDN 514 K F1i Py
vl 1.00 + 0.00 1.64+0.13 1.79+0.14 36.507 0.000
B 2.08 +0.18" 232+0.14° 298 +0.15 45.032 0.000
fi=k ke =y e 1.75+0.16" 2.02 £0.16" 2.43 +£0.26% 24.019 0.000
B4 0SL 41 1.66 +0.13% 1.92 +0.22% 236+ 0.23% 26.433 0.000
FAH 42.385 16.621 49.042

P1E 0.000 0.000 0.000

1 2 Fagy =101.837, Pyy=0.000; Fyy13=122.676 , Pyy13=0.000; F.1;=3.105 , Pz =0.000; a: 525 52 HL L, P<0.05 ;b2 5 5 4 FL A, P<0.055c: S A
MAZH LLAL, P<0.05
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