F8 B 20255108 $56% B2 Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20 . 7407 «

RE-BEELCHMBET AT E AR A PI3K/Akt/mTOR B iR EFE M

B iakv

L !, 2 L%E2 FEHE?2 Judick Yap Wei Hoong!, £&5# !, # F "
1. ZRULBTHTR 2 K2 M. Kandiah PR 5@ RERIE 0, DRTET F=3M 43000
2. WWHE—~ANRERK, T8 #®)I 750004
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Ephedrae Herba-Armeniacae Semen Amarum drug pair alleviates acute lung
injury by regulating macrophage polarization and PI3K/Akt/mTOR pathway
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Abstract: Objective To explore the mechanism of Mahuang (Ephedra Herba) and Kuxingren (Armeniaca Semen Amarum)
combination (EAC) in alleviating acute lung injury (ALI) by regulating macrophage polarization based on phosphatidylinositol 3-
kinase (PI3K)/protein kinase B (Akt)/mammalian target of rapamycin (mTOR) pathway. Methods High performance liquid
chromatography (HPLC) was used to detect the contents of major components in EAC extract. Potential targets and key pathways of
EAC were screened through network pharmacology analysis. Lipopolysaccharide (LPS)-induced ALI mouse model was established,
EAC or dexamethasone were administered for intervention, the anti-inflammatory effect of EAC and its regulatory effect on
macrophage polarization and PI3K/Akt/mTOR signaling pathway were evaluated through detection of lung tissue pathology, lung
tissue wet/dry weight ratio, inflammatory factor levels combined with immunofluorescence, flow cytometry, QqRT-PCR and Western
blotting. Results The results of network pharmacology showed that PI3K/Akt/mTOR pathway was the core regulatory mechanism of
EAC in treatment of ALL. Animal experiment results showed that EAC dose dependently alleviated ALI, significantly reduced lung
tissue pathological score, lung tissue wet/dry weight ratio and pro-inflammatory factors levels in serum of ALI mice (P < 0.05, 0.01),

and significantly increased anti-inflammatory factor level in serum (P < 0.01). The mechanism research results showed that EAC could
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promote polarization of M2 macrophages, inhibit abnormal activation of PI3K/Akt/mTOR pathway, and effectively alleviate

pulmonary inflammatory response. Conclusion EAC effectively alleviates LPS-induced ALI inflammatory damage by regulating

macrophage M1/M2 polarization and inhibiting PI3K/Akt/mTOR signaling pathway.

Key words: Ephedrae Herba; Armeniacae Semen Amarum; acute lung injury; macrophage polarization; PI3K/Akt/mTOR pathway;

anti-inflammatory; ephedrine; pseudoephedrine; amygdalin

SAMEMi51% (acute lunginjury, ALD & —Ff
2 MR [R5 1) 7 B S AR E SR B Ak o HL R A J A
OB v S MR IR E 8 2% & i Cacute
respiratory distress syndrome, ARDS), =EZERHIEN
it v, b R RN B AR I PN B B Rt O . e VA AU
hiE S m AL 2 R AR HIIE S (mechanical
ventilation, MV) FESMEfi%( & (extracorporeal
membrane oxygenation, ECMO) 1E N 132 Frf AN
WA D), (H R AL T R AR B FEAR. H
A ARIG ST ARPRE SCRE N, B Z EXF SO0E [ B 55
SRS BRIA T (AT R TR O o B R BT R an
FEAR R R LT RAE FH T4 2o 8 2 S B2 U7,
BT T R 51 Kk e e i . A R FLE AR
SN, BRI T R R PR, R R T AR
PUARIEVE L B[R A2 P ) B AR VR T T 56, A
PN AZ O T ZE WL IR 05 . TP R 245 7E ORE TR
15 G AR AS YRR T T I SRR B o R A
= #j %} (Ephedrae Herba and Armeniacae Semen
Amarum combination, EAC) A& M 25, iz
FT6T7 B | SOV REEIFIR R G HR -1, B
Pra . B, PSS 2 EAMIERUS0, EAC &F
ZREE RS, PIRREE 2R 2B EHLE
T ALL, AH HAZ O 73158 i S G 5 RS B o 5k
Z R

EWR4IfE ALL KA K@ BA X EEH,
BE AT 73 WA 96 IR IR 4H 2340 4, X ReS 54U
U FERGERIBCT, il B R AT ) M1 B &
A, SRR BER -0 (tumor necrosis factor-a,
TNF-o)+ 411/ %-6 Cinterleukin-6, IL-6) ] 5 M2
B (LRBEER, 43 IL-10) HRA4el8, M1 U HE
SRS P 51 R RAERIK N TBOR, 1 M2 BA7 BT
P G~ T g A 2 A 09200 g R R AL 3-
U (phosphatidylinositol 3-kinase, PI3K) /2% ¥
B (protein kinase B, Akt) /Wi #Lzh4) e a4
%1 (mammalian target of rapamycin, mTOR) {55
T PR A A% BRI A AR T ) 1Y) E A S Y,
o B A A e M1 BB, T HE R T A R

T M2 Bihfig R ER2, COERFREN, iZE KA
55 ALL 285 0 3 DIAH 23241, {H 2452 15 ) i
T2 B S A T T R Z RANIR VS o ASHIEFL AT
fEZ ¥ (lipopolysaccharide, LPS) 551 ALI /N
B, G545 X 45 24 B2 5 ) S50 RS 50AIE EAC 1)
1 FMLA .

1 R

1.1 =)

SPF ZR Pt CSTBL/6T /N, 8 FEY, 1AiH
(22+2) g, WWHTEERRZLL DO, 51
YFAJIES SYXK () 2020-0001. sh¥iasE 56
ERIR P sLE Ry, B (22+11) C, AHXHE
& (55+5) %, 12h JelEPEH, B HREEmRK. 3)
VISEEe 2 7 2 R RER F A At B2 i (At
5 TACUC-2024145).

1.2 Zh%f

IR AR R (LS 008 212171
4500622111 WA THEER R A ARAA, &
T E R R 5 R 2 B B W AR A A ) D RR
HAMEYI RS Ephedra sinica Stapf )8 5
2 ERIEYIE A4S Prunus armeniaca L. var. ansu
Maxim. [T
1.3 AR5ERF

X HE SRR (IS E862231, REEN
99%). THFREEH (S E2750, JREDE=98%).
HH (IS A6005, FiESE=99%) WWHE
Sigma-Aldrich A #]; LPS ({it5 SLBX0713) Iy
HIL R R ER AR AR IL-1B ELISA 7 &
(L5 7C-37974). IL-6 ELISA A& (M5 zC-
37988). IL-10 ELISA Xjfll& (5 2C-37962).
TNF-a ELISA i) & (#t5 2C-39024) W H i
FHAEMBAREIRAT; CD68 Hifk (L5 97778S).
CD16/32 itk (L5 80366S). i SH —EMEA
% (inducible nitric oxide synthase, iNOS) #if& (it
5 13120). p-PI3K Fifk (L5 17366). p-Akt Hiik
(#t5 4060). p-mTOR Fifk (L5 5536). Akt Hit
& (#5 9272). mTOR Hifk (b5 2983), HimE-
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3- i MR i & B¥ ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) #iifk (#it*5 5174). HRP
PRIEIEDT R 1gG Pt G5 147081 H 3£ E CST
N H 8 M2 A& (mannose receptor, MR) $ufA (it
5 ab64693). PI3K $ifk (fit5 ab182651) M HH
Abcam A7) f52 B8 1 (arginine 1, Argl) Hiff
(it ET1605-8) W H B LER AR R A
Al; S RNA BHGAA & (S DP419) W H LA
RIRAEMB AR A s S50 & (5 R223-
01). SEAf»¢6E & PCR TR (Hit5 Q711-02)
V6 R R EMERR A IR TR AR 51 FigaE
HAAEYFHHEA R AT GG PIBK 37 740Y-P
(#t5 S7865, Mm% =99%) MHEE Selleck
Chemicals A &) .
1.4 Y5

Scientz-48 M EEAEHR LI (FHRIHZ 4
IR AR AT]D); Fresco 17R BUK IR FiE B0
QuantStudio 5 Bt EE PCR X (£E Thermo
Fisher Scientific A#]); HH-S BUEIE /KB4 (L
1H AL H PR AT ): Mini-PROTEAN Tetra System
FHL ik % 5 JiE 2 45 (35 [ Bio-Rad A ) ) ; Tanon 4600SF
B SIE A% (Ll RERFEARAAD;
RM2235 BUAIEYI ML (FEE Leica AF]); YD-6L
RIH A0, YD-12P2 RSN (24X
wHRATD: IX71 MPSERME (HA Olympus
AF]D; AUWI20D BUEE 3 R (HARRERA
F]); DW-86L338 MG fiti /it Gl /RAEWVIERITH
FRATD; 1260 Infinity 11 & 2400 AH itk (£
Agilent A F] )
2 Rk
2.1 EAC ZEWIRIHI&

ZH (=) (RS A H7) SELITTH), %
R ST 101 BB AR HE I R 5 5
EILH (R 2~10g, HH1Z 5~10g), ABITIE
A&, B MEsARRE 70 kg 114
6g, RARKmARSEE (A 2%00.08) I8N
INFREERLE, IR EE EAC K. . mAE
N 1.055. 2.110. 4.220 g/kg.

2t yE (PEZ) 2020 R RRIEE
EARACEE, DI E PR ER A SRR £
Fes BT, DA A AN RN . $RECT 20
T HUES I 50 g, A 1000 mL Z8187K, 123
30 min f5F 100 CZHF NHIZ 20 min, FESFES

PERFRAS, & SRR IR . BT RO
4 EOAmE e, WEEIER. K285 50 g -
BA, M 1300 mL Z&4087K, T [RFES&AT N FXRT
A 35min, P A2 KIEH, T 60 'C. <10kPa
FAF TS, IRYEZE AR B EREHITE 1.10~
1.15 (25 CHFIED o K4 T—-50 ‘C. <10Pa 5%
ERVRT 48h, RBETHR, 55N 8%~10%, HI
BT YST 10.0~12.5 g £ 24,

22 SREAGIEENE EAC IRBYFEERS
HEE

221 ORI ECH] R A RR IO R B
B DORR SRR A AT, i T HEE, kA
T8 B IR (R S BV R PR R PR R A A ke
HET AR, 2ol bmite i 28 F T AMmid e & AT
222 HHAMERIEIE  BUEE EAC 1R,
DA RS MR 2R 0E IR, 48 0.22 pm PVDF ffLiE
FEEpE I, BUERAE A T

223 AR KA Agilent 1260 Infinity 1T %Y
TR A, B4 ZORBAX SB-Aq Cis il A
(250 mm X 4.6 mm, 5 pm). FBIAHA 0.1%FEK
W (A -2 (B), BEEE¥ENL: 0~5min, 1%~
8%A; 5~10min, 8%~30%A; 10~20 min, 30%~
35%A; 20~28 min, 35%~51%A; 28~50 min,
51%~1%A; 50~55min, 1% A. FIEK K 250
nm; AEA (2545 C; FAREAN 0.6 mL/min;
HEFEREY 10 pl.

224 FESIGE K ORI [R5 G R AN O
ERHEAT R AT, R AMRE (Bt 265
SEA T T E &, WEFE P RREDR. DhRRE
BRI E A A .

2.3 MEHIBE

230 TEMEA SEE ST JEiE TCMSP $d A
(https://www.tcmsp-e.com/) i EAC FIiE VR,
fif i & MW E N OO A& W R A E Coral
bioavailability, OB) =30%A125 ¥4I (drug-
likeness, DL) =0.18. 3R{FHIMEEAE NS4S
SwissTargetPrediction #{ i 2 Chttp://www.swisstar
getprediction.ch/) BEATAh 7R T, Ff-48 —FE R A4 R )
¥ a0 .

232 BRAHCHE RGEREL L “acute lung injury”
NFEE], {E GeneCards £(#i /% (https://www.gene
cards.org/)« OMIM %4 22 Chttps://www.omim.org/) «
TTD #i # & ( https://db.idrblab.net/ttd/ ) DL K&
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DisGeNET #i#f % (https://www.disgenet.org/) H14&
FHR A, SIFFEE.

2.3.3 ORI AC SRS AR A% M B 1 - S
HAEH (protein-protein interaction, PPI) [M£%H4) %
KF Venny 2.1.0 T.H (https://bioinfogp.cnb.csic.es/
tools/venny/) il 5y - i #E MAZHEF K, AL
FEAE N STRING ##E %2 (https://string-db.org/)
g PPI W&, iRy, BEERME 0.7, FH
Cytoscape 3.9.1 BAF#AT AT ARAL FF O A% O 48 5
2.3.4 FERAMK (geneontology, GO) LhRE K Hi#l
FER 5 R K HH R4 T (Kyoto encyclopedia of
genes and genomes, KEGG) I & E 0T %0
BE 555\ DAVID ¥ % (https:/david.nciferf.gov/)
#EAT GO DR M KEGG i@E% & 04, Lh P<<0.05
N R Ik bR AE, 45 3@ id Bioinformatics - &
(https://www.bioin formatics.com.cn/) AT R AL .
2.4 EHISEIGIEIE

2.4.1 EAC @25 WINIHI%  EAC YRR
B AR B B K G P 75 R A A, TRC ) SR o B A
FERER . S HG PR T AT I, OR%F
B35 —1% .

242 . R KGY 72 R OSPF itk
CSTBL/6J /INERBEHL 7 Jyx IR ZH L BEALH | s FE KA
(5 mg/kg) HF1 EAC fik. . &7 (1.055. 2.110.,
4.220 g/kg, 53 A A TIRIREERGRIE M 1. 24 4 f%)
H, fdl 12 o BRxtigdish, HAe/MR ipLPS (5
mg/kg) 55 ALIC, LPS {4 1 h )5, #4254 ig
FHR.Z5%) (10 mL/kg), XTREZAIBIRIA ig SR
AP ER K, ST 3 do

243 HUM KRG 24 h, INRIBN 3%5 55t
FRIT RIS, SR P SOHE i F VR AL A . 3 SR AR i 2
24 VRN S Tl L E ) (bronchoalveolar
lavage fluid, BALF). [y A 248 AR HE K M 3k 45,
4000 r/min &> 15 min, 7> B ML, 7335 T-80 C
RAFEH . BUIMZHZY, —Hi5r BT 4% 2 J W v ]
€, TRV RS %Ed ot 5—iomiE
BNBEEE, T-80 CUKFEPIRA

244 JHALURESEVY ARG 4% RHIE
[ 5E 24 h Ja, KUGHATIEIE Z8F (70%~100%) i
Ky ZHIZEEW] . AEHRET (60 C. 12h) At
fil % 4 pm EZY f, WHET AR
(hematoxylin-eosin, HE) #eff., et s5gmia, 784
R T MRS FALAN . RIS 0k

FRUERTL, MK MV gs MR . 2 M4 izt
RS 5K R 4 N THRET 2 B35, BRI
SEEN 0 (EIRAR) ~4 (HEEHA).,

245 B/ RERNE RIRGZ 24 h J5R05E
ANER, SERIEH M2, W TR I M, R
FRECHR R 2. B E T 80 CHEIEMAE T
240, HERBHEE (GE4 2 MREREEE<
0.1mg), MR, IFHIBAES TiRERE
DATEAS i ZEL 27K b A

2.4.6 [MIEF RMERFRF RN %8 ELISA
PR A U0 A PRGN BRUMYE HH TNF-ai IL-1B+ IL-6
S IL-10 7KF,  DAPPARAILAR 28 PR B3R AL .

2.4.7 PG e ke Wl It 2H 23 b R A R A AL
R W ERAS [R] Y [ 05 440 i 7 s 26 23R 1
gL, K CD68 5 CD16/32 Bt&tric M1 HE
%4 i, CD68 5 CD206 B &hnic M2 2 F g 41 .
HHuA% K F DAPI 34t FEiEId Merge IBIE 545 M
%, IrA IR YR AN — P T 2 E Y,

2.4.8 U AR B A0 AR AR S B
UITZHER, 2R A0S )% R A i 2, SRR
S AR I 5 200 B AR LIRS - 87 F4/80 #m
el ERELIAL, INOS Axic M1 B EREZN A, CD206
Fric M2 B EREARNE . oA & S A A o5 LAl
PAVPAR EAC 06} E W4 b A i v 2 4
2.4.9 qRT-PCR Al /)~ 5t 2H 2R A 98 0 R - S b
AR RIE  BUA M B2, il &
UL R AR RNA, IRl e 3 ik A & Al
cDNA. Pl cDNA N#iHi, GAPDH NN ZIIA, K
FHSZi 98 65 8 PCR RGHATY WM. PCR %%
fF: 95 CHANME 30s, 95 CAMES s, 60 CIiBk
30s, 72 CHEfH 155, 3L 40 MEH. KA 2788y
BT RS REE N RIAE. 5IYFFIILE 1.
2.4.10 Western blotting &l /)N 5 2 23 o (5 5 08
P RRAA R EE RIS BUNRITA S, S)%3
fift, JREUSEE, R BCA & A e &R &ilE
BREEWRE . FEEOFEME T AR -
PR A Tt Jog B I LK 73 B9 0, ¥ #% % PVDF i E,
AN 5% BiflE4Egs, =dE A 1h; 43 5MA PIBK. p-
PI3K. Akt. p-Akt. mTOR. p-mTOR. iNOS FI Argl
Pufk (1:1000), 4 CHHEIIR. TBST PEME 3 Ik
J&, M HRP FRICHIESTR 1gG =t (115000,
FRWHE 2 he H ECL KR F&EY, R
Image J 5473 AT 255 IR K S AR
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Table 1 Primer sequences
H LA 5IPF51 (5-37) KGR (57-3)
TNF-a AGGCACTCCCCCAAAAGATG CCACTTGGTGGTTTGTGAGTG
IL-12 p40 AGACCCTGCCCATTGAACTG CAGGAGTCAGGGTACTCCCA
iNOS GAGCAACTACTGCTGGTGGT CGATGTCATGAGCAAAGGCG
Argl ATCGGAGCGCCTTTCTCAAA CAGACCGTGGGTTCTTCACA
Yml ACTGGAATTGGTGCCCCTAC GAGCCACTGAGCCTTCAACT
Fizzl GGAACTTCTTGCCAATCCAGC CAGTGGTCCAGTCAACGAGT
PI3K ACACCACGGTTTGGACTATGG GGCTACAGTAGTGGGCTTGG
Akt AGAAGAGACGATGGACTTCCG TCAAACTCGTTCATGGTCACAC
mTOR ACCGGCACACATTTGAAGAAG CACCACCAAGGATAAGGTAG
2.5 4T PBK MENHIEY EAC BZERMMN
IR

SPF it CSTBL/6T /IR BEHL 7 ok IR 4H
MR . EAC (4.22 g/kg) 4H. 740Y-P (10 mg/kg)
A EACH+740Y-P 41, M4l 12 K. BrxtiR4Lsh,
H4/NR ipLPS (5mg/kg) S ALIRS, LPS yEST
1hJa, #4254 ig EAC BY ip 740Y-P, i R4 A
R TR AEBE SR K, JELET-TH 3d. H2545
W5, IRHEHCL, #0 ELISA 377 & i B A5k 0 i
& TNF-a. IL-1B+ IL-6 S TL-10 7K. Bz 4,
& “2.4.77 TUR 52000 it 21 23 Hh g4 b Ak bR
A, % “2.4.97 TUR A0 it 2H 230 54 A
AR 3R IA
2.6 GEitFESH

KH G*Power AT HIFEA R, KT
N 0.05, RIIGAEEN 0.8, FTHEHELLX £ 5 RR,
f# Fl GraphPad Prism 8.0 fil SPSS 26.0 ¥ {13474t
THorHT. AT ELEBCR R SIAE A ¢ ke, 22 2H1H]
PR R 27 2381 (One-way ANOVAD, 4
B P4 P4 EL 8K F Bonferroni 7.

3 #R
3.1 EAC fZEMIEZEM D FHh

K HH B3GR a5 EAC FEEU R 32 B
ST T W 1 B, FESPRREEDR. DA RRE
TN A5 A= 40 B TE CR B I 18] 6.607.20.861.25.827
min Ab H LT IO FRIE, W RAF, 58 EDN IR
FIARBEISE] (2358 6.765. 20.773. 26.197 min)
mE—E, R ZTERA — T R AR B
A2 . &R R R, EAC H#2HW+ 3 Fi
FS53 PR 5 B3R 5 43 ) R BR B 0.012 0 mg/mL £ R
BB 0.000 2 mg/mL. ¥ #F4-1 0.004 0 mg/mL. 1R
2GR AE LU 3 S 2 A AR 2 TR RS, 3 Ry
117 350 5 52 3 5000 AR BB 0.215 1 mg/g DR

0 5 10 15 20 25 30 35 40 45 50 55
t/min

0 5 10 15 20 25 30 35 40 45 50 55
t/min

1-RREH; 2-DARRBA; 3-wi A4
1-ephedrine; 2-pseudoephedrine; 3-amygdalin.
E1 RAMBR&AR (A) FEACRERY (B) B HPLC
i
Fig.1 HPLC chromatograms of mix reference solution (A)
and EAC extract (B)

Bl 0.0026 mg/g. TATZH 0.048 3 mg/g.

3.2 MEAHBZESLE

3.2.1 EAC iEMERT S ALL ¥R S 3REL 8T
HPLC 73t &5 & SCHRYZ 98, Tkt EAC 45 MG
PERL Y, SRATAH B (1) L R BEAR 246 4>, i OMIM.
TTD. DisGeNET & GeneCards ##E 2%, FREL ALI
AHIHERR 2057 A~ FIH Venny 2.1.0 #EATHE A2 46
M, RIEE BEAC Rl ALL #E5 F RE, Hhsr X
FERH S A 106 4 (F 2.

3.2.2 PPl MZEHIE K 3RAG I8 R RIRE A E A%
FI| STRING ¥ P, 73 #r38 AL U] PPL M 2%, I
P4 BT Cytoscape 3.9.1 # At 1% PPI 2% (1]
30, EETAE . Bl R R O SR
NSO PPI MG AT LA M, TRkt 21 /MK
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IR, HAF AKTL. IL-6. IL1B. MEEE A ps3
(tumor protein p53, TP53). F A KKHF 24k
(epidermal growth factor receptor, EGFR). IfiL% P i
K AF A (vascular endothelial growth factor A,
VEGFA). Hi % iz Wil S8 )& B 2 (prostaglandin-
endoperoxide synthase 2, PTGS2). il % {b &
(catalase, CAT) T AHEAFERTHIAZ OHE

B2 EAC S5 ALI SRR Venn & 323 GO Mifitik B 5 KEGG MBI &£ 40T N
Fig.2 Venn diagram of intersection targets of EAC and B EAC Y% ALI [ 288 SVERNLE], HHT GO T
ALI

RETERE 7 A A KEGG B8 & 70 #r . GO DheiERke
IR 1 840 MEFEERMIIEEZHE (P<0.05),

HAo A&t (biology process, BP) 1634 Ti, F
Tph K6 LPS HIBR N . AN E . AT
Je S RER T WA S R BRI 25 4R ZH 4> (cellular
component, CC) 72 i, FEEETWL. Tz
o 4 B B RORL SE S5 #4547 DI RE (molecular
function, MF) 134 Ti, EZS5MMEHEFZALES .
SR T B B R R VI G . &% H BT
10 BUEAT PR, 25 R W8 4. KEGG @B E %45
PraLdiik it 106 2B FWE (P<0.05), ZiMES
WA 2% £ AL PI3K/Akt . TL-17 15 5@ &
TNF {5580 26 45 2 i AH OCIE RS (B 5. 854

. - HE I TN 2 2 5ALIF ik
E3 EAC 5 ALI B85 2 G325 PPI W% ,MEJ\_E%EPEI’JHQTETH’@M&E‘? E’Jafﬂﬁii
Ay ) N > N =] A Ay
Fig.3 Interaction PPI network of potential targets RIPE, PI3K/AKt 38 i 4 2y B B TUAME O S8
N AY N :‘I;— ,e—, N
between EAC and ALI TS, FAER G B S0 UE 1) T R .
40 == BP
m CC
%b 30 == MF
T 20
10
0
VEVRNVLETHE CEEEEEXOES pow B EY)
SHESLCEE2E TERTRELLES ffiffiiis
FES27EE-82 2552558385 E5EE5855E58E
£S5 725 P2EE ESoEonctnd EEETE8858S
25285258 25022 UEeE  E8ESEEEETY
L e == = B=! =.£ CTOoOSERE
ERErEg88sT EECEECEEE  BEESiTiLEs
52953558 E spEiFs 295252853
2552558882 £ 38855F 2 fifssig
esegi®E5s3 5 2BiTEr % §ERisEi
o028 c =3DaP 05 O 2EEZ85g2
25Zgf mogH g 2 z=  p Ewmsssog
= o+ 0 O o o S ggs==
SERo2 = o2 g.2 S5 - poand
2o &3 o ZE che we -8 8
8558 = 3% 5 £2235%
g2 & F g4 ESEED
2 & g R
g 2L
£
(=%
Z

El4 EACIHTT ALIBEERERN GO RN
Fig. 4 GO enrichment analysis of potential targets of EAC in treatment of ALI
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pathways in cancer- ]
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Fig. 5 KEGG pathway enrichment analysis of potential targets of EAC in treatment of ALI

3.3 FIEIEEER

FE T W 2% 25T 2200 H7, PI3K/AKt 38 B4 2 N
5 EAC Z&fi# AL KR EE VI Q@S A3
W)tk — B I0AE EAC X PI3K/Akt 3 % K H R iF
mTOR {557 FHIREIEM, R R4S
L RAER T K K BN B AR AY 7 THI R
3.3.1 EAC X} ALI /)N R 25 23755 32 A8 4 11 52 i
WK 6-A iR, SxRRA LR, A2 /N U220
LR R AT, R BRI il B R
*Wmﬂ’@ﬁirﬂﬁﬁﬂﬁ@iﬁﬁﬁo SRR, EAC %

o5 250/ R 20 2O B ARS8 AN R RE P s

ﬁﬂg*ﬁ%ﬁ, HH EAC miflEd st xﬁz%mm

= . Wi Esy (B 6-B) MR LR /T st (B
f@,%?fﬁ&

A

7
e DR
) g A
))‘ ..;.-:.’& 2
4 ."“‘. b
\ 2
«,a

FRY &8 ‘3“ ’
o 'N ol h\ : t" \\&
EAC2.110 gkg'  EAC 44220gkg

Vet

EAC 1.055 g'kg™!

Jfi 2235405 PF 43

6-C) g5 R iR, SHRA LA, HFEKFA 4R EAC
R 2 AR A VR o A A S0 R b R
PR (P<<0.05. 0.01), #2278 EAC 1A Rusiz/itizk
e 5 5 B 4 I/ A 1

3.3.2 EAC XF ALI /MRIIEH IL-1B. IL-6. TNF-
o AIL-10 ZKFRygem i 7 fos, SAHi L
B, BRI/ RS o IL-1B. IL-6. TNF-a Al IL-
10 K EZE TR (P<<0.05. 0.01); SHAIZH LR,
EAC #4254 i IL-1B+ IL-6 F1 TNF-a /K1 &
FHRFK (P<0.01), IL-10 /KT EEF & (P<0.01),
KB EAC Ref R 98 5k K 7 R IS (2 st 4 ¢
K7 HIRIE, MITITE RGeS 98 RE SN R W
.

#

Jili ZH 308/ 2 L
~
1

FofE B s 1,055 2.110 4220
Kitr  EACHgkg™) KK EACKgkg™)

FoR B HhZE 1,055 2.1104.220

Bl 6 EAC X ALI/NRAALRFEEN (A, HE, X200). FiAL5451TS (B) FAALIR/ FRELE (C) MG
(Xxts,n=6)
Fig. 6 Effect of EAC on pathological changes of lung tissue (A, HE, x 200), lung tissue injury score (B) and lung tissue
wet/dry weight ratio (C) in ALI mice (X £ S, n=06)



e 7414 « F8 B 20255108 $56% B208  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20

150 150 " 600 #it 250
_ —~ o TS = 200 ok
! # T ! N 7 sk
2 100 ox 2 100- 2 400 - E "
] & = *% & #
4 S S S 100
= 50+ ¥ 50+ . 200 in
= = Z =
= & 50 -
. 0- 0 0-
SR AR 1,055 2.1104.220 HoHE R 1,055 2.1104.220 HHE R 1,055 2.1104.220 MR AFR 1,055 2.1104.220
EACAgkg™) EAC/(gkg™) EAC/gkg™) EAC/gkg™)

&7 EAC X ALI/pMRIEH IL-1ps IL-61 TNF-a F IL-10 7KFHISEM (X +5s,n=6)
Fig. 7 Effect of EAC on levels of IL-1p, IL-6, TNF-0 and IL-10 in serum of ALI mice (X £5S,n=26)

3.3.3 BAC X ALI/NRBZHZ I MI/M2 BLEWEA ] M1 BLEREAIR0RE (P<0.05. 0.01). Wi 8-
WA & 8-A. B s, ShHHRA LA, C. D iR, SHERIAHE, EAC EFEMItE
B CD16/32° M1 BEWRAIuEE B EM I 25 CD206" M2 B EREZA A Lbfs] (P<<0.01). &
(P<0.01); 5ERIHLLE, EAC 278 A B EAC Rt et B MR m) M2 2440 8 R ALK

i

SR B 1,055 2.110 4220 4220
EAC/(g'kg™)

EAC/(g'kg™) B
pagict i) 1.055 2.110 4.220

CD68" CD16"FH 41 Eb 51/%

EAC/(g'kg™
C SR iy 1.055 2.110 4220 D

15—

ek

CD16/32

DAPI

S
=
aNa ]
-
=
=
™
3
=
+

o
(=3
Q
a
O
+

0
o
a
O

sl

WPEE MR 1,055 2.110  4.220
EAC/(g'kg™)

Merge

B8 EAC Xt ALI/MRATZALF CD16/32° M1 & (A, B) #1 CD206' M2 & (C. D) EREZEAEELFIAIR T
(X200; X+ts,n=3)
Fig. 8 Effect of EAC on proportion of CD16/32* M1 (A, B) and CD206* M2 (C, D) macrophages in lung tissue of ALI mice
(x200; Xts,n=3)



F8 B 20255108 $56% B2 Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20

= 7415 -

3.3.4 EAC X ALI /)R ZH 23 B g Bl fb 1) 52
e RE— R EIE R RO R, R A AR
HATEES . WK 9 FR, SXTRRAE, HiA
ZH/N U ZHZA R INOSH M1 BY [ W5 44 i bb ) 5 2 T
B (P<0.01); HHRAHE, EAC H4HHEE
Ak INOS* M1 BRI E R4 LLA] (P<0.01), HiE
ETHE CD206* M2 B BG4 Lb ] (P<<0.01), H
BERIEMANE. £ EAC AIHZENHIME L R E g
HMamA, TRt bR B R AL

3.3.5 EAC Xf ALL/DMRUFZHZ A M1/M2 BY B G4
MuAESIE R FIA M il 10-D~1 B, Hxf

]

DN

MR, AR /NRFHLF M1 B bR & HE
(TNF-a~iNOS~ IL-12 p40) &5 B3 5 (P<0.01);
R E, EAC H . S EAH R ERIK M1 R
P& FE R R IE L M2 BUAREIEN (4rgl. Fizzl.
Yml) Fik (P<<0.05. 0.01). FH EAC fEMS1ER
SR RS E A AR AL AR .

3.3.6 EAC X ALI /NRUBZHZA 9 iNOS F1 Argl &
FRIAMI K 11-E~G iR, 55 R4 L,
RERIZH /N RUZH 2P INOS 8 AR IA KT R ETHE
(P<0.01); HEAIALLE, EAC H. SiflEHEE
I INOS Fik L HE Argl B %I EIH(P<0.01).

o HE y EAC 1.055 g¢kg!  EAC2.110 gkg!  EAC 4220 gkg!
A g A R B ¢ B8 o EXE. =504 w
U :,,. “ M qa84i "‘:n\ » =
= 107] i i : S 40 "
gl 10} 1 1L i 2., =
= 1 5 1 . i?‘ % e ok
'ZT 2102 | 1 1 7 ] ; ?j; ;
o1z . 1 1, N S 20
EE ol Lol I Y S 3 al 1 Sl I 2 Z ol
S 10 107107 106 10° 107 10% 10° 107 107 10% 10° 100 107 10% 10° 109 107 10° 108 &
Como FL2APE-A  Como FL2APE-A  Como FL2ZAPE-A  Como FLZAPE-A  Como FL2APE-A 3 0-
PE-F4/80 X AR 1.0552.1104.220
B papicl i EAC 1.055gkg”  EAC2.110gkg”' EAC4.220 gkg” 32 EACAgkg™)
<105 00n 11050 = [ rr el & x| B a | = -
h 10 Tas 101‘ . 106;“ =
o | E 104 10% 10°; =
N 1 1 1
g oo L} S 10— 10|, =
o310 : 102, EEs(10°) [ S
Z| %50 10’ e, &
g o w | gliw a0t s s r 1 w | 5
© 107 10 10° 10° 107 10" 10° 10° 100 102 10* 10° 10° 10> 10* 10° 10° 10° 10° 10° 5 o
Como FL2 A PE-A Como FL2 A PE-A Como FL2APE-A  Como FL2APE-A  Como FL2 APE-A SeHIE 57 1,055 2,110 4220
PE-F4/80 EAC/(g'kgfl)
9 EAC X ALI/MNRBHZEZH iNOS* M1 B (A) #1 CD206* M2 B (B) EREAPELL BRI (X +5s,n=6)
Fig. 9 Effect of EAC on proportion of iNOS* M1 (A) and CD206* M2 (B) macrophages in lung tissue of ALI mice
g prop phag g
(X+s,n=6)
A B c D
49 #it 59 i 67 i 41 #i
* *
T 34 - = T 3
: : - =3 -
2 3 S 2 g
X 4
1A = 2 2 1
FR R 1,055 2.1104.220 Mo 4B 1,055 2.110 4220 YR A5 1,055 2.1104.220 Xt R 1.0552.1104.220
EAC/gkg™) EAC/(gkg™) EAC/gkg™) EAC/(gkg™)
E F G H Iy,
4 2.5 ## 41 o 44 sk
## *
S - 52 = x 3 - EE R -
~ sk & 1.54 s * :% * .
X 3 < 2
Q 21 S 3 21 S 24 S
X *% 9 1.09 = = =
& S ® i £
< 1 = 0.5 < 1 & 1
=
0- 0 4 - 0- 04
T B 1,055 2.1104.220 YR A 1,055 2.110 4.220 YR AR 1,055 2.110 4.220 SR A 1,055 2.110 4220 i A5 1.0552.1104.220
EAC/g'kg™) EACAg'kg™) EAC/(gkg ) EAC/(gkg ™) EAC/g'kg™)

B 10 EAC X ALI/NRESZALF PI3K. Akt. mTOR (A~C) & MI/M2 BIEEMAAREERE (D~I) mRNA RikKIF
Mg (X+s,n=06)
Fig. 10 Effect of EAC on mRNA expressions of PI3K, Akt, nTOR (A—C) and M1/M2 macrophage marker genes (D—1I) in
lung tissues of ALI mice (X £ S, n=06)



* 7416 »

F8 B 20255108 $56% B208  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20

A

P-PISK [~ s - s |8.50X 104

PISK [we w wwn ws w850 10

M
p-mTOR | == ! = = 289X 10°

mTOR|-—-H-|2‘89><105

P-AKL[ = - - 6,00 X 10*

AKt | s g———— 00 10

GAPDH | S s s e | 3 7( < |
X B 1055 2.1104.220

B

%)
=
=}
=
%)
M
=
i
o

-

6-

2 -

0_

X A 1.0552.1104.220
EAC/gkg™)

HoE R 1,055 2.1104.220
EAC/(g'kg™)

Q
w
1

&)

p-mTOR/mTOR

#H#

FHIE R 1,055 2.110 4220
EAC/g-kg™)

EAC/gkg™)
E

INOS (s o w o o |13 105

Argl | s v - -3 5X 10"

iNOS/GAPDH

GAPDH | 8 s s s s | 3.7 10

SHIE R 105521104220
EAC/gkg™)

S R 1,055 2.110 4220
EAC/g'kg™)

Argl/GAPDH

HoflE R 1,055 2.1104.220
EAC/(g'kg™)

11 EAC 5% ALI /NRA4E4RF PI3K. Akt. mTOR (A~D) REMMARUELER (E~G) REKFNT
(Xxts,n=3)
Fig. 11 Effect of EAC on expressions of PI3K, Akt, nTOR (A—D) and macrophage polarization-related proteins (E—G) in
lung tissues of ALI mice (X £s,n=3)

K H] EAC RERSTEER KT EAROAE MI/M2 BUE
WA ARLAH DG B A RIS

3.3.7 EAC X ALI /MR AtiZH 21 PI3K/Akt/mTOR &
R W 10-A~C MK 11-A~D iR, 5
XTRRAA L, AN R 2 PIBK. Akt Al
mTOR ] mRNA Fx/KFEEH R (P<0.0D),
PI3K. Akt 52 mTOR [Pt 85 1 S W B Ab /K ~F 55 3 T
B (P<0.01), HRZIEBEENT, SHEMA N,
EAC T-1in] &2 T i PI3K. Akt f1 mTOR ) mRNA
Fik (P<0.01), FHFE PI3K. Akt & mTOR FAi
& A MR KT (P<0.05. 0.01). FH] EAC fiE
54741 PI3K/Akt/mTOR 1 518 B A B0

3.3.8 PI3K Bsh7I%t ALL /) B2 23 e [ 4 i
WAL sm 12 fos, S5, AL
AINERZH AR R M1 T E RIS (CD68 CD16/32%)
Ee A7) 5525 T (P<<0.01), 1 M2 A B W4T i (CD68*
CD206%) LhflA WL iE &1k SEMA LT, EAC
A BRI M1 B L] (P<<0.01), Jf
BESE R M2 B4t (P<0.01);5 5 EAC il
A, 740Y-P+EAC &4 M1 R4nfgtt
R ZETHE (P<0.01), M2 BIYHH LG & 25 FRAK
(P<<0.01). FKHI EAC X W05 40 i bl A4 1 e 42 4

2/ — R FAKH T PIBK/Akt {5 5182
3.3.9 PI3K #shixt ALL /NS 2 M R TKF
s ol 13 fis, SR b, AR i
IL-6+ IL-1B #1 TNF-a. 7K 235 (P<0.01), IL-10
AP EAA L, SR A, EAC il IL-
6+ IL-1B 1 TNF-0 /KR EFEIC (P<<0.01), IL-10 7K
SFEETHR (P<0.01); 5 EAC miflE 4, 740Y-
P-+EAC &iillE4 IL-6. IL-1p Al TNF-a /K- &E T+
i (P<0.01), IL-10 /K FEFRFIK (P<0.01). HR
740Y-P ¥ PI3K 15 5 AIF 3 HKIH EAC TR RN .
3.3.10 PI3K Bash7I%F AL /N 54 20 rb (500 40 i
WALARGEE R IR sgm ] 14 s, S5XHHR
YA, AR AN R ZH 23 A M R AR G L IR ( TNF-
a~ iNOS. IL-12p40) FiEEZE i (P<0.01); 5
BRYZHAH LR, EAC B W3 i M1 AR &
FERAFIE (P<0.01), FINEZE EIE M2 BbrEdt
(Argl~ Fizzl. Yml) Fik (P<0.01); 5 EAC
EFIEALELEL, 740Y-P+EAC SR M1 BlkRE
FER Rk B E TS (P<<0.01), M2 BlbrE IR Fik
BN (P<0.01). #2758 PIBK {55 HBUE 0] #4)
Wik BAC (R BV m M2 SRAGEITERT, Atk
AOIRAS R [ 2 2 1 M1 R



F8 B 20255108 $56% B2 Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20 . 7417

it EAC 740Y-P 740Y-P+EAC

Xf iR

CD68"CD16"BH 41 it 451 /%

FHE #55 EAC 740Y-P 740Y-P+EAC

EAC 740Y-P 740Y-P+EAC

CD68

CD16/32

CD68*CD206 " FH 1441 i L 451l /%

R R EAC 740Y-P 740Y-P+EAC

i
2

12 PI3K Ezh5%t ALI /MRAGZELE R CD16/32* M1 & (A, B) #1 CD206* M2 & (C. D) EREAEEL IR
(X200; X+s,n=3)

Fig. 12 Effect of PI3K agonist on proportion of CD16/32* M1 (A, B) and CD206* M2 (C, D) macrophages in lung tissue of
ALI mice (x 200; X*ts,n=3)
1504 150 800 250+
# w3k ## ok

~ ~ o~ 600 i o 2007
7,100+ 1100 _ ()

2 E E £ 150+
& 2 " 2400+ o &

s & , 3 ; S 100+ o

< 504 = 50 o I
= = Z 200 =

= 50

0- 0- 0- 0-

X8 A7 EAC 740Y-P 740Y-P+
EAC

X 7 EAC 740Y-P 740Y-P+
EAC

HHIE B EAC 740Y-P 740Y-P+
EAC

HHIE B EAC 740Y-P 740Y-P+
EAC

13 PI3K H#&FIxt AL /MR MFE S IL-6+ IL-1B+ TNF-a £ IL-10 7K FHIFME (X +5s,n=16)
Fig. 13 Effect of PI3K agonist on levels of IL-6, IL-18, TNF-a and IL-10 in serum of ALI mice (X £ s, n=6)



« 7418 « F8 B 20255108 $56% B208  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20
A B c
5+ 5 5
= 4 idid ** = 4= g o 4 fidid
Q Q m dk
& & Q
S 3 S 34 < 34
< < ~
s ko % *k g s
E 2= SI 2= % 2 = S
=
1 1 1-
0- 0= 0=
SR MR EAC 740Y-P 740Y-P+ WHHE A EAC 740Y-P 740Y-P+ I AR EAC 740Y-P 740Y-P+
EAC EAC EAC
D E F
4 5 5=
ok
4_ £
3 -
3 =T oy
< Q Q
3 3 -
;{‘3 P O )
P N § =
~ ) i >~ sk
. .
1
0- 0-
TR A8 EAC 740Y-P 740Y-P+ TR A% EAC 740Y-P 740Y-P+ HHE #A EAC 740Y-P 740Y-P+
EAC EAC EAC

14 PI3K #0513t ALL/NRARALR HERELRE M1 B (A~C) & M2 E (D~F) #7&E4 mRNA RiEHIF0
(Xxts,n=3)
Fig. 14 Effect of PI3K agonist on mRNA expressions of M1 (A—C) and M2 (D—F) macrophage markers in lung tissues of
ALI mice (X £s,n=3)

4 e

ARFFIET LPS 53 ALL B8, RGP
T EAC TEG2 i It 2H 2345 1 RO ] 98 JE B S 7 T F)
TER . shsestst BIEIR, EAC fig i35 pd e il 20 21
LR, BRIRAR R R FKF, Rt M2 B E R
ML . FREE FIEIR, BAC W& T 8N 5
KRGS MR R HUIAE . BT JOE R T2
HA 7O K AE Tl S R G UEYE, AT
PI3K/Akt/mTOR i i & Ho A 5 1) B W 41 i e 2 4%
LEFFIH8 EAC T-1 ALL FI4E L.

AW TG G P 2% 2 B2 TR0 5 B S i 45 L
KILEAC w]RgiE L 4] PI3K/Akt/mTOR {5 5@ %
VA E VR A T ), AT R FESTRAE R . R
U1 SR I 25 46 45405 B . 23 . ELISA il 25 5%
7R, EAC A5 {2 % A1 (IL-6. IL-1B+ TNF-o)
KPRZE TR, PLH T IL-10 KFTIbE; e
I KR A o BT W M1 bR ERIE R, M2
BbrERIE B, RIS IR R iz R
FEifa%s . [, EAC aJ#IHIfi4lgiF PI3K.

Akt Al mTOR HIBERRAL, FFPECH mRNA ik, £
I AN s BIAE 5 S0 B AR RS 13— DA
TR I, PI3K B4Eh7) 740Y-P ] #5431 4: EAC XHE
5 PR A VAR AR AL VR VR, (R AR
BEPREA M1 B8 IOE RN (B 15, PR
S5 Rt 25 Y FF PI3BK/AKt/mTOR #i#i7E EAC i 41
RSB Ar, JER I EAC FIfELLZ:. 0T I
M ZKP S I 2 2 IR B SRR TR A%
BREAR 25 B 2L 4, EAC HFC R SEmt Je A
FHFF R A TR R 25318 . EAC 8% PI3K/
Akt/mTOR 18 6 S I G e 3% M 47 B IR 24 3R
fE, WNBCAHEEE 2 A AR AL T R 224K 85
JR B 5T A AT IS AR B T W [R5 DR AR AR
R AR AR S K BB
ST M FEL P A 281, (R TR A AE SRR B M XU, T
FU2 B RR S5 PR A 200 70 T R o A A ) S AR
BEPEACH, PRIRETRRRAEA NI E R, Mg g2y
RO PE R AR e SRR X — i FEAARTL T “ AR
o7 “ARAFFA R H4 T B, SEBLT RO A S d



F8 B 20255108 $56% B2 Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20 « 7419 «

~7,
QUi

'CRPBK ) A \ A
| | || .
1 l i ‘

AKTL 3

o) | Akt

LS l
mTOR
= IL-10
NG o PERARRE |
wip A x@@%& ; 1 I
B itk M2 2 EEA R A
M2
TNF-a  — Ml - — Yml2
IL-12pd0  — - =\__or Al
iNOS  — AL \ — —  Fizzl
cD1632  — — ' — — D206

15 EAC &% ALI H{ER#HLHI
Fig. 15 Mechanism of EAC in alleviating ALI

SPARO-3, [E, IARR G T 2R Ak AR G e
DR EA E RS T BAC M atk. ER A
AT AR IRR BT HH BRI 3 B2, 7K e i) ] R
AR, WIESLIEH ST IRER, M6«
B SRR MR X T 208 EAC
PG PR S FFR AL 1 Al . eAh, TEIGIRIH Z T,
EAC FHECTH T 23900 o — 8 I LA .
L TSR 2 KA AL, EAC JE 1 ]
PI3K/Akt/mTOR i@ %753 E VR 4 th M1 1] M2 2
WAk, TEA R HI SORE I [F] I i e fass, eIl
R R R A 2 . M FE K B RE PR ]
RNE, HKIEH 5 T B2 0 A gk R G EAN
RSB, A AR T 3 ERAE T Rl THLS], R
RGOV H S IE IR B BARST 8, (O A SRR
W] EAC B 1ER%, P S5 HIES-301, X8 22 81
2NN ILTE ALL 097 A B B
71, FERTRETENS IR 2R Ge e B L Fh R AEAR 3

REGRFAYIPEAE T EAC PRI, A1
AAELN T R E I Bk, AWFFRAN LPS
Vo AR 2 B B R 5 K ALL i BRI AR,

T AR R BRI . AL HUAMOE <A HoAd 15
R 5L, ASKBAEZFh ALT AL IHE EAC {EH]
& S LG R . IR, AR ARTIT R &
SR H Y, BRZ R TR etk AR
VoA MAL G B BRI Bt . JR SRR IRt
FIEVEH L 23l LA LA 5 T7 T R GEvPA,
NI R 22 A 1t SR AL U SEAR R

Zi b, AWEFIEM, EAC @i #H] PI3K/AkY
mTOR {5 5 il#%, ] M1 BRI Lt M2 L%
1, BEREEE ALL X —KIIGIE 1 45 25 357 1)
T, AR T TS BORE TR, JEDY
EAC Tl ALL FIfEHBLEIR M R GEiEdE . Bb4h,
EAC W] REilId 2 B8 s ML 2R ISCE R, B A
N ALL B AR YT 7 T8 T« RRHIE T MR
REWRN L TSRS, Il S5 EA it
REGYFENE, I PR AL IR BEROR LA
HgrS%,

FBAFR HAKEHFPAREEANZFR
s H
[1] Xuan N X, Zhang X, Hu W Q, et al. Effects of the working



* 7420 -

F8 B 20255108 $56% B208  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

experience, educational background, professional titles,
and hospital grades of intensive care unit doctors on
clinical glucocorticoid use in acute respiratory distress
syndrome [J]. Medicine, 2022, 101(10): €29021.

Wu C P, Huang K L, Peng C K, et al. Acute hyperglycemia
aggravates lung injury via activation of the SGK1-NKCC1
pathway [J]. Int J Mol Sci, 2020, 21(13): 4803.

Zhang S, Yue Y, Liu J, et al. Fusu mixture alleviates
inflammatory reactions in lipopolysaccharide-induced
acute respiratory distress syndrome mice via regulation of
surfactant-associated protein C, aquaporin 5, and Notchl
[J]. J Thorac Dis, 2023, 15(6): 3409-3420.

Grotberg J C, Reynolds D, Kraft B D. Management of
severe acute respiratory distress syndrome: A primer [J].
Crit Care, 2023, 27(1): 289.

Chen L, Yu J M, He W J, et al. Risk factors for death in
1859 subjects with COVID-19 [J]. Leukemia, 2020, 34(8):
2173-2183.

Papazian L, Aubron C, Brochard L, et al. Formal
guidelines: Management of acute respiratory distress
syndrome [J]. Ann Intensive Care, 2019, 9(1): 69.

Dravid A, Kashiva R, Khan Z, et al. Combination therapy
of Tocilizumab and steroid for management of COVID-19
associated cytokine release syndrome: A single center
experience from Pune, Western India [J]. Medicine, 2021,
100(29): €26705.

Zhou Z Z, Long Y, He X, et al. Effects of different doses
of glucocorticoids on postoperative atrial fibrillation: A
meta-analysis [J]. BMC Cardiovasc Disord, 2023, 23(1):
16.

Lo, BEXHE, BIEE, & KSA HmEd sh ik
miR-1249-5p $E[H] SLCAAL FNHIESR 240 i 20 B4
ISR AL [J]. HhEEZY, 2023, 54(9): 2832-2840.
WrRiceds, BB, FURIS. FRAT A H A IS LN i
TN LS SOV R 28 SR AR I G I RCR 0 W
[7]. BAREE 2= SR 78 T 2R &, 2025, 9(6): 29-31.
SRR, XNEZE. FRAY A H 018 BH 28 1 il K
M Th17/Treg “FHi & GThaesemy [J]. = 25544,
2025, 53(3): 19-23.

LiJC,Huang Z L, Li K, et al. Study on the effect of self-
made Lifei Dingchuan Decoction combined with western
medicine on cough variant asthma [J]. Comput Math
Methods Med, 2022, 2022: 9803552.

HERSE, 2%, WA, 5. BRI H 5 It o 25 il
KNI L NLRP3, IFITM3 HI820 [1]. W2 EE
24, 2024, 35(14): 3113-3119.

Zheng Y J, Yang Y, Li Y H, et al. Ephedrine hydrochloride
inhibits PGN-induced

inflammatory responses by

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

IL-10
proinflammatory cytokine secretion via the PI3K/Akt/
GSK3p pathway [J]. Cell Mol Immunol, 2013, 10(4): 330-
337.

Zhang A, Pan W Y, Lv J, et al. Protective effect of
amygdalin on LPS-induced acute lung injury by inhibiting
NF-«B and NLRP3 signaling pathways [J]. Inflammation,
2017, 40(3): 745-751.

Mei J, Zhou Y T, Yang X P, et al. Active components in

promoting production and  decreasing

Ephedra sinica Stapf disrupt the interaction between
ACE2 and SARS-CoV-2 RBD: Potent COVID-19
therapeutic agents [J]. J Ethnopharmacol, 2021, 278:
114303.

Ardura J A, Rackov G, Izquierdo E, er al. Targeting
macrophages: Friends or foes in disease? [J]. Front
Pharmacol, 2019, 10: 1255.

Merz J, Nettesheim A, von Garlen S, ef al. Pro- and anti-
inflammatory macrophages express a sub-type specific
purinergic receptor profile [J]. Purinergic Signal, 2021,
17(3): 481-492.

Morimoto M, Nakano T, Egashira S, et al. Haptoglobin
regulates macrophage/microglia-induced inflammation
and prevents ischemic brain damage via binding to
HMGBI [J]. J Am Heart Assoc, 2022, 11(6): €024424.
Tang M L, Cai J M, Wang Y, et al. Tyrosine kinase
(TNK1) knockdown
hemorrhage shock-induced kidney injury via inhibiting
macrophage M1 polarization [J]. 3 Biotech, 2021, 11(12):
501.

Chen Y'Y, Chen S S, Chen K T, et al. Magnolol and 5-
fluorouracil synergy inhibition of metastasis of cervical
cancer cells by targeting PI3K/AKT/mTOR and EMT
pathways [J]. Chin Herb Med, 2024, 16(1): 94-105.

Luo C,Ye Y H, Lv A Q, ef al. The impact of astragaloside

nonreceptor 1 ameliorates

IV on the inflammatory response and gut microbiota in
cases of acute lung injury is examined through the
utilization of the PI3K/AKT/mTOR pathway [J]. PLoS
One, 2024, 19(7): ¢0305058.

Qiao X, Wang H, He Y L,

proanthocyanidin ameliorates LPS-induced acute lung

et al. Grape seed
injury by modulating M2a macrophage polarization via the
TREM2/PI3K/Akt pathway [J]. Inflammation, 2023,
46(6): 2147-2164.

Li R T, Zou X J, Huang H'Y, et al. HMGB1/PI3K/Akt/
mTOR signaling participates in the pathological process of
acute lung injury by regulating the maturation and function
of dendritic cells [J]. Front Immunol, 2020, 11: 1104,
W, FHE, KE =, 5. HPLC VR 8 A A



F8 B 20255108 $56% B2 Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20

° 7421 -

[26]

[27]

(28]

[29]

(30]

Had s Frfs s (1] PehEARE, 2015,
30(2): 537-540.

Su Z Q, Liao J B, Liu Y H, et al. Protective effects of
patchouli alcohol isolated from Pogostemon cablin on
lipopolysaccharide-induced acute lung injury in mice [J].
Exp Ther Med, 2016, 11(2): 674-682.

Zhou Z H, Kozlowski J, Schuster D P. Physiologic,
biochemical, and imaging characterization of acute lung
injury in mice [J]. Am J Respir Crit Care Med, 2005,
172(3): 344-351.

XuSY, XuXF, Yuan S X, et al. Identification and analysis
of amygdalin, neoamygdalin and amygdalin amide in
different processed bitter almonds by HPLC-ESI-MS/MS
and HPLC-DAD [J]. Molecules, 2017, 22(9): 1425.

Song S, Ma Q H, Tang Q F, et al. Stereoselective
metabolism of amygdalin-based study of detoxification of
Semen Armeniacae Amarum in the Herba Ephedrae-
Semen  Armeniacae  Amarum herb pair [J]. J
Ethnopharmacol, 2016, 179: 356-366.

Wang S P, Hu Y Y, Tan W, et al. Compatibility art of

[31]

[32]

[33]

[34]

[35]

[36]

traditional Chinese medicine: From the perspective of herb
pairs [J]. J Ethnopharmacol, 2012, 143(2): 412-423.
BRiEEE, skRT, B8, 5. A AL 5
VR Bk R 8% [J]. &2, 2025, 56(4): 1394-1403.
md, |ET AAK, & 'H NMR ERETIC2 454
BRSIEE RSN ER T SEXRAER (1],
BiZh24, 2023, 21(7): 1693-1699.
ZH. A AT B S A 28 B IR AT I A A RR B
AR AL P EEESE (D). AIE: ZEIERKR
%, 2022.
Johnson R M, Vinetz J M. Dexamethasone in the
management of Covid-19 [J]. BMJ, 2020, 370: m2648.
Ma J X, Xiao X, Zhou K F, et al. Herb pair of Ephedrae
Herba-Armeniacae Semen Amarum alleviates airway
injury in asthmatic rats [J]. J Ethnopharmacol, 2021, 269:
113745.
Fei Y X, Zhao B, Yin Q Y, et a/. Ma Xing Shi Gan
Decoction attenuates PM2s induced lung injury via
inhibiting HMGB1/TLR4/NF«B signal pathway in rat [J].
Front Pharmacol, 2019, 10: 1361.

[FTiE%iE  F 4]



