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Roles of Active Ingredients in Chinese Medicinals in Treatment of Acute Lung Injury by
Regulating PI3K/Akt Signaling Pathway: A Review
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[Abstract] Acute lung injury is a common critical respiratory disease, which can further develop into
acute respiratory distress syndrome (ARDS) with a high fatality rate, but there is no effective drug at present.
Phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt) signaling pathway is involved in cell proliferation,
metabolism, survival, and motility through phosphorylation of numerous downstream effector molecules. It
plays an important role in the development of acute lung injury by regulating mitochondrial function, apoptosis,
autophagy, oxidative stress, and inflammatory response. The active ingredients in Chinese medicinals alleviate
acute lung injury by targeting the PI3K/Akt signaling pathway. There has been an explosion of research on the
treatment of acute lung injury by active ingredients in Chinese medicinals via PI3K/Akt signaling pathway,
which is of great clinical research value. The article presented the first summary of studies exploring the
correlation between PI3K/Akt signaling pathway and acute lung injury in recent years and summed up the

protective effect of the active ingredients in Chinese medicinals against acute lung injury via PI3K/Akt signaling
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pathway, providing innovative mindsets and strategies for clinical application of active ingredients in Chinese

medicinals in the treatment of acute lung injury.
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Fig. 1 Relationship between PI3K/Akt signaling pathway and

acute lung injury
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Table 1 Mechanisms of PI3K/Akt signaling pathway in acute lung injury
LRIl A5 A P S%
A 5750
[EPS L i % ik 5 Bt ik
TSC2.mTOR A549 40 iy T p-Akt PI3K/AKt I fH fiy 400 o 2 308 240 i 191 e [42]
GSK-38 SD kil T 4 p-Akt PI3K/AKt3E (4 410 il 42 32 240 Jfa 9 7= [52]
Nedd4-2 Wistar K R . A549 4l il T p-PI3K .p-Akt PI3K/Akt i & f 41 il A2 1 48 [81]

Nrf2 .FoxO1.NLRP3

SD KBl A I Rz 20 B K B R 98 p-PI3K

i)
SGK1 BALB/c /N \A549 4 fifd T p-PI3K .
PHLPP2 N ) T p-PI3K .
Sox9 C57BL/6 /N . Sox 9 L IE /R R i p-PI3K .
HSPA12A C57BL/6/NEL A JGF K g e 4. i p-Akt
Bax .Bcl-2 SD K Bl . A549 41 il E M p-Akt
Nrf2 \HO-1 SD KR K R ¥ L 45 240 i E A p-Akt
mTOR C57BL/6 /N /DU E w4 9 p-PI3K
NF-«B .NLRP3 C57BL/6 /MR N R E W4 e 18 p-Akt
TLR4 BALB/c /MR /)N BRI I 0 441 i 9 p-PI3K |
mTOR SD K B IR U I 2 0k 4 A | p-PI3K .
GADD45a C57BL/6 /NEL AN Sh ik v Bz 4t it 1 p-Akt
mTOR INER /0 BRI AR 00 PN Bz 40 1 p-Akt
HDAC C57BL/6 /MR -9 p-Akt
MEK .ERK ICR /N B P 40 [-34 p-Akt
TLR4 .mTOR ICR/MER 34 p-PI3K

p-Akt PI3K/AKt I F (14410 i 12 3 240 0 0 T S AE L Ak 17

p-Akt PI3K/AKtH F% 4 41 i BELAT - J 443 18 b Na'§% 1z [83]
PI3K/AKU I [ (4410 il A1 32 40 i 08 1 R A Ak 3 L [84)]

B RE

p-Akt

p-Akt PI3K/Akt i % (14400 BHL 1 40 1 46 4 L 431k [85]
PI3K/AKE 2% (1 410 ) 15 5 1A 1z Ty i e 1 [86]
PI3K/AKt I e 11 Ak A #0040 04 T B 1 T [86]
PI3K/Akt i % 1 1 fb K& #E40 A0 0 M 1 T [87]

p-Akt PISK/AKUE #1141 1k & 5 5 5 10 1F [88]
PI3K/Akt i % ) i L A2 HE R i [89]

p-Akt PI3K/AKt I % (175 fL AL 7 4 AE L 4010 1 I [90]

p-Akt PI3K/AKt I F (14 1 16 40 ] 40 0 1w A E R 0 AEAe i (91

PI3K/Akt it % () 1 L A2 BE R AE | P9 K 2 BE i [92]
PI3K/AktE B 1 15 £ i 3E 40 ) 8 172 S8 AE [93]
PI3K/Akt it % () 1 L A2 HE R AE | [ 1 18] 56 5 % [94]
PI3K/Akt 8 B i 15 £ e B v 4 200 i a1k [95]

p-Akt  PI3K/Akt il % 1 1% £k 412 JF 4 0 | P9 5 000 7 38 . 4 i o [22]

T AH A

Al A A B L B e ok B R A AR Y AE TS . B R
Sy ik, kR AR M il 5 b ) i UV AN T
. HRER R P IGAY Hispolon 76 T
PI3K/Akt/mTOR % , 15 LPS 75 3 19 P 5 ™ B ¥4
PR TSR A W 2O IR A IR T . RN A S
00 5% 2 B, H R R RE 35 0 R LPS i S A4 il
i, 3 2> % i I F TNF-a IL-18 fl HMGB1 [ 7=
A=, 38 3 I 35 PIBK/AKt/mTOR 38 B 34006 [ W, 03t
LPS i 5 iy 2 MMl 40 451, R 4 Rl il
PI3K/Akt/mTOR ) il R fk /K 7 I8 45 1 e, o 5 i 4%
B I 375 S A SR Rl A

4.3 WS PI3K/AKt {5 5 38 % 2 fifk il 20 24 240 ifg 4 1k
5 e g E R LPS 5124 R 4 g 5 7 & A 3
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5 5 1 S0P it AR e K S A AR A BT A B b MR R
20 6 300 il 2 200 TR SRRE SN 1 R B v kL
21 2 10 A M 9 T A0 AR Y 2 e R A, e AT
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Table 2 Mechanism of Chinese medicine active ingredients in treatment of acute lung injury via PI3K/Akt signaling pathway
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