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[ABSTRACT] AIM: To investigate the effect of inhibiting mammalian target of rapamycin (mTOR) signaling
pathway on phosphorylated AKT1 (p-AKT1) during lung injury induced by hyperoxygen in juvenile SD rats and its signifi-
cance. METHODS: The SD rats (3 weeks old, n=72) were randomly divided into air + saline group, hyperoxia + sa-
line group, hyperoxia + OSI-027 group, and hyperoxia + rapamycin group (n =18 in each group). The animal model
was constructed by continuous intervention with a 90% volume fraction of oxygen, and normal saline, OSI-027 and rapamy-
cin were administered by intraperitoneal injection at 1, 3, 6, 8, 10 and 13 d of the observation period. At3, 7 and 14 d,
the changes of the body weight, wet/drg weight ratio (W/D), lung histopathology, alveolar septal width and lung injury
score were measured, and immunohistochemistry and Western blot were used to detect the distribution and protein levels of

phosphorylated S6K1 (p-S6K1) and p-AKTI in the lung tissues. RESULTS: Compared with air group, the body weight of
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the rats in hyperoxia group was significantly decreased (P <0.05), the lung W/D was increased in the acute phase of lung

injury (P <0.05), and the alveolar septal width and lung injury scores were significantly increased (P <0.05). The p-

S6K1 positive cells in the lung tissues were increased ( P <0.05), p-AKT1 positive cells were decreased (P <0.05), p-

S6K1 protein was increased significantly (P <0.01), and p-AKT1 protein was decreased significantly (P <0.01). Com-

pared with hyperoxia group, the lung tissue injury in hyperoxia + OSI-027 group was alleviated (P <0.05) , p-S6K1 posi-

tive cells in the lung tissues was decreased (P <0.05) , p-AKTI positive cells was increased (P <0.05), p-S6K1 protein

level was significantly decreased (P <0.05), and p-AKT1 protein level was increased (P <0.05). Hyperoxia + rapamy-

cin further aggravated lung injury (P <0.05), p-S6K1 positive cells decreased (P <0.05), p-AKTI positive cells in-

creased (P <0.05), p-S6KI protein levels decreased significantly (P <0.05), and p-AKTI protein levels increased sig-

nificantly (P <0.05). Compared with hyperoxia + rapamycin group, the lung tissue damage was alleviated in hyperoxia
+ 0SI-027 group (P <0.05), p-AKTI positive cells in the lung tissues were decreased (P <0.05) , and p-AKT1 protein
level was decreased (P <0.05). CONCLUSION: p-AKTI may be involved in the development of hyperoxia-induced lung

injury, and its regulation mechanism may be related to the mTOR signaling pathway. In hyperoxia-induced lung injury, the

protein level of p-AKT1 is decreased, and mTOR inhibitors increase the p-AKT1 protein. However, only the mTORC1/2

dual inhibitor OSI-027 alleviates the hyperoxia-induced fibrosis in juvenile SD rats.
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Table 1. The changes of the body weight in different groups on

different days (g. Mean £SD. n=6)

Group Day 3 Day 7 Day 14

Air 55.3+6.5 78.8£7.7 118.9+6.3
Hyperoxia 48.0+2.7" 51.4+4.6" 67.1+5.4"
Hyperoxia Rapa 49.4 +3.9 54.9+6.5" 74.5+£3.0"
Hyperoxia OSI ~ 50.2 +1.5 47.4+5.0" 60.8+1.9"

“ P <0.05 vs air group.
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Day 7 Day 14

| 3

Figure 1. The pathological changes of lung tissue in juvenile SD rats from each group (HE staining, x400). —: neutrophils in the

alveolar space; 4": proteinaceous debris filling the airspaces; | :

the airspaces.

1 &4 SD Y RAMARFEFHE

alveolar septum thickness; > : proteinaceous debris filling
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B (F=25.836, P<0.01),255 410 W/D I
FRTHEH(F=25.359, P<0.01) , N&Bf &R,
A5 14 RAMF =2.61, P>0.05),%5 3 f17 K&}
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Table 2. The changes of the wet and dry weight ratio (W/D) of

the lung in different groups on different days ( Mean +
SD. n=6)

Group Day 3 Day 7

Air 4.73+£0.13  4.75+0.11
5.08+0.15"" 5.41 £0.18""
Hyperoxia Rapa  5.09 £0.13"" 5.48 +0.17""
5.08+0.19"" 5.39 +0.14""

Day 14
4.74 £0.17
4.93 £0.16
5.00 +0.20
4.93 £0.15

Hyperoxia

Hyperoxia OSI

“* P <0.01 vs air group.
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FLE W E PR (P <0.05) , W4 3,
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Table 3. The changes of the alveolar septum width in different
groups on different days (um. Mean +SD. n=6)

Group Day 3 Day 7 Day 14

Air 3.92+0.26 4.14 £0.34 4.30 £0.37
Hyperoxia 5.37£0.56"  11.42£0.84*  7.71£0.70"
Hyperoxia Rapa 5.5540.70°  14.98£0.76*%  9.84+0.70 "¢
Hyperoxia OSI 5.10£0.53%  8.65+0.90°%¢ 5.9240.78*%¢

*P <0.05 vs air group; “ P <0. 05 s hyperoxia group; ¢ P <
0. 05 vs hyperoxia Rapa group.

5 MHAITESHEN

55 3.7 F 14 KA Ao 1 22 S R 58
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F (P <0.05) s 5 A4 AL, W + IR R4
PRI PE S0 (P < 0. 05) 5 5 R A 4L AR 4 + TR I
BRYLIH, m4A + 0S1-027 41 B i 45 45 I 4% (P <
0.05),.3%4,

&4 &4 SD HRAAHHRAITES
Table 4. The changes of the lung injury score in different groups
on different days (Mean +SD. n=6)

Group Day 3 Day 7 Day 14
Air 0.074 £0.021 0.066 0. 020 0.072 £0.019
Hyperoxia 0.335+0.038"  0.593+0.038"  0.797 +0.032 "

0.413£0.032*%  0.645£0.023 "% 0.908 +0.034 *¢
0.289 £0.018 * 0.535£0.030 **¢ 0.735 +0.023 **¢

Hyperoxia Rapa
Hyperoxia OSI

*P <0.05 vs air group; & P <0.05 vs hyperoxia group; ¢ P <
0. 05 vs hyperoxia Rapa group.
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Figure 2. Distribution of p-AKT1 protein in each group ( x400).
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Figure 3. Distribution of p-S6K1 protein in each group ( x400).
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Figure 4. The relative protein levels of p-AKT1 and p-S6K1 in different groups on day 3, day 7 and day 14 were detected by immuno-

histochemistry. Mean £SD. n=6. *P <0.05 vs air group; *P <0.05 vs hyperoxia group; “P <0.05 vs hyperoxia Rapa

group.
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Figure 5. The relative protein levels of p-AKT1 and p-S6K1 in different groups on day 3 (A), day 7 (B) and day 14 (C) were detec-
ted by Western blot. Mean +SD. n=6. ** P <0.01 vs air group; "P <0.05, ¥P <0. 01 vs hyperoxia group; * P <0. 05 vs

hyperoxia Rapa group.
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