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[ Abstract]  Objective To study the role of the phosphoinositide 3-kinase ( PI3K)/Akt/mammalian target of
rapamycin ( mTOR) signaling pathway in the pathogenesis of transfusion-related acute lung injury ( TRALI) in rats.
Methods A rat model of TRALI was established via trauma-blood loss-massive transfusion, and pulmonary
histopathological changes were detected by hematoxylin and eosin staining. Protein and mRNA expression levels of tumor
necrosis factor (TNF)-a, interleukin (IL)-6, and IL-1B in peripheral blood or lung tissues were detected by enzyme-
linked immunosorbent assay and quantitative reverse transcription-polymerase chain reaction, respectively. Expression

levels of PI3K/Akt/mTOR signaling pathway-related proteins and of the apoptosis-related proteins Bax, Bel-2, and
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Caspase3 were detected by Western blot. Results  Alveolar tissue structure was seriously damaged and inflammatory cell

infiltration and edema were evident in TRALI model rats. Expression levels of the inflammatory cytokines TNF-a, 1L-6,

and IL-1B were significantly increased in peripheral blood and lung tissues ( P<0.05). The PI3K/Akt/mTOR signaling

pathway was activated, the p-mTOR/mTOR ratio was significantly increased, expression levels of the apoptotic proteins Bax

and Caspase3 were inhibited, and expression of the anti-apoptotic protein Bcl-2 was increased ( P<0.05). Conclusions

mTOR, as a potential drug target, may represent an important strategy for the clinical prevention and control of TRALI, by

defining the exact timings of its protective and damaging effects and selecting the optimal medication time, in light of the

complex mechanism of TRALI.
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50 Hh ] R PE 2 A 2023 4 9 B 45 33 45 9 81 Chin J Comp Med, September 2023, Vol. 33,No. 9

LH LRSS T T, IR N TS 8 I S 4 5 NG 4]
FHLE, TV 20 (£LR PN ) it 6 2 2 235 4 7™ 32 46, Ml 76
FE S VRt 6 A A € K VA, 8 A R I 3, 7K ik B
NS AL 25 4 B AR 58 8 Jo PR AT O 4 7K b
KLU
2.2 HAKXBMALF TNF-o IL-6 71 IL-1B Y
mRNA RixkF

RT-qPCR i W Jili 25 23 o 8 ¢ 240 ff I 1
mRNA Rk K, W 2 2558 iR, 5 NC 4l b,
T™ 2H K FUZH 4L Fp TNF-ou 1L-6 F1 IL-1B ) mRNA
TR B EWE (P<0.05) ;5 TM 440 b, NS
ZH R B4R TNF-oo F1 IL-18 mRNA k7K -4
B TR (P<0.05) ;NC 415 NS 41 tb, 2 5% 5
E-3'S
2.3 HAKXRSNEAIMAF TNF-o, IL-6 71 IL-1p Y
BEARIEKTE

W 3 iR, 5 NC AAHE, T™M 41K BRI ]
HTNF-a T1-6 FIl TL-18 f4 431 7K -2tk 2388 5 ( P<

NC#H TM#H
TM group

NC group

E1

0.01) ;5 T™ ZHAHEL NS 2H K BUAMNE I TNF-o il
IL-18 FRik /KB & N B (P<0.05) ;NC 415 NS
ARG, BT 4R R T KT ) AR A 22 S ¥ e S 2

=Y,
2.4 PBBK/Akt/mTOR S E@EREAEZAKR
Fi4A 4R gy R E

5 NC AL, ™™ 41 A0 NS 2K U 414U p-
Akt/ Akt Fl p-mTOR/mTOR & T1& (P<0.01) ., 5
T™ 41 b %8, NS 2H p-Akv/Akt i 2 B, SR 1M p-
mTOR/mTOR W & 2 F+15 (P<0.01) (Kl 4) .

2.5 Bcl-2.Bax # Caspase3 ATEHEZSAHKR
AR PR IE

WE 5 Fos, 5 NC ZAH L, Bax il Caspase3 &
HFRIBZKEAE TM 2 K BRI 41 21 b 2 W] & T B
e Bel-2 HE A N 2 IR & 1 (P <0.05) , NS
2H Bax il Caspase3 &5 [ 3 3k 7K - I W & 38 i ( P <
0.01) ;5 T™ @A EL, NS 4H K BN 20 4L Bax #1I
Caspase3 A RIAKEIH BT & (P<0.05)

NS#H
NS group

FHKR B HE Je (0

Figure 1 HE staining of rats in each group
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Figure 2 Expression levels of TNF-a, IL-1 and IL-6 mRNA in lung tissues were detected by RT-qPCR
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Figure 3 Levels of TNF-a, IL-1B and IL-6 production in peripheral blood were detected by ELISA
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Figure 4 Expression levels of PI3K/Akt/mTOR signaling pathway relative protein in lung tissue were detected by
Western blot
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Figure 5 Expression levels of Bel-2, Bax and Caspase3 apoptosis protein in lung tissues were detected by Western blot
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