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Study on pharmacodynamic material basis and effect of Aletris spicata on acute
lung injury based on blood components

LI Jiajie, ZHANG Liyan, LIU Chang, ZHANG Ziyu, LIU Xiongwei
College of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China

Abstract: Objective To study the blood components and pharmacodynamic effects of Aletris spicata on acute lung injury (ALI) by
using ultrahigh performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) combined with network
pharmacology. Method UPLC-MS/MS was used to identify the blood components of A. spicata, and the pharmacological basis of 4.
spicata in preventing ALI was investigated by combining network pharmacology and molecular docking, and finally the inhibitory
effect of total flavonoids of 4. spicata on inflammation was verified by in vitro experiments. Result Under the effective action of A.
spicata in preventing ALIL, 71 prototype components were identified in the blood. Based on a VIP value > 1.4, 42 indicator components
were screened. Using these indicator components as candidate compounds, 117 potential targets for the prevention of ALI by 4. spicata
were identified. The mechanism of action may involve active components such as apigenin, 2-o0xo-3,4-dihydro-1H-quinoline-3-
carboxylic acid and 3',4',7-trihydroxyflavone acting on core targets such as SRC, STAT3, PTGS2, EGFR, and ESR1, and regulating
multiple signaling pathways including IL-17, cAMP, TNF, and MAPK. In vitro experiments showed that the expression levels of
various inflammatory factors were significantly reduced in the positive group and the group administered with total flavonoids of 4.
spicata compared with the model group, suggesting that total flavonoids of 4. spicata had a certain inhibitory effect on the inflammatory
response of RAW264.macrophages. Conclusion This study preliminarily elucidated the pharmacodynamic material basis of A.
spicata for the prevention of ALIL and provided a reference for the in-depth study of the mechanism of action of its total flavonoids in
the treatment of ALI.
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A5 e T HEEE YEak P FC  VIP

X HE vs nobiletin(5,6,7,8,3',4'-hexamethoxyflavone) C2iH»0s  [M+H]" & 0.03 034 1.48
&7 EH4  apigenin; 4',5,7-trihydroxyflavone CisHioOs  [M+H]"™ #%fd 0.04 026 1.49
hesperetin-7-O-rutinoside (hesperidin) CxsH34015s [M—H] ¥l 0.00 0.28 1.55
tricin-7-0-(2"-O-glucosyl)glucoside CxH017  [M+H]" A 0.03 0.00 1.59
apigenin-7-O-glucuronide CaHisOn [M+H]" % 0.03 0.00 1.59
limocitrin-3-O-galactoside CHuO013  [M+H]"™ %A 0.04 0.00 1.59
2-amino-4,5-dihydro-1H-imidazole-4-acetic acid ~ CsHoN3O2  [M-+H]" A4, 0.01 2.88 1.56
N-(4-oxopentyl)-acetamide C/Hi3NO2  [M+H]™ W08 0.02 2.64 153

echinopsine CioHoNO  [M-+H]™ =405 0.02 048 143
1-aminopropan-2-ol C3HoNO [M+H]" A5 0.03 7.09 1.57
N-hydroxytryptamine CioH2N20  [M+H]™ 408 0.01 049 142

serotonin CioH2N20  [M+H]™ 408 0.01 049 1.42
O-phosphorylethanolamine CHsNOP  [M—H] 0 0.03 0.03 1.58
5-hydroxy-2-pyrrolidinone CsH/NO>  [M-+H]™ 408 0.04  10.08 1.56
2,4-dihydroxyquinoline CoH/NO>  [M-+H]™ W08 0.04 0.11 157
2-0x0-3,4-dihydro-1H-quinoline-3-carboxylic acid CioHoNOs  [M+H]" A4, 0.03 234 1.44

Xt vs acacetin-7-O-glucuronide CasH200s  [M+H]" %A 0.01 239 143
hHIEH 3.4 7-trihydroxyflavone CisHioOs  [M+H]" %A 0.05 020 1.44
hesperetin-7-O-rutinoside (Hesperidin) CsH3sO01s  [M—H] %0 0.00 0.24 145
5,2'-dihydroxy-7-methoxyflavanone CiHi4Os  [M—H]  #HHd 0.00 421 145
aromadendrin-7-O-glucoside C2iH»On  [M—H] ¥ 0.05 0.00 1.49
rhamnetin-3-O-Glucoside C»H»O012  [M+H]" i 0.03 121496 1.49

epiafzelechin CisHi4Os  [M+H]" % 0.04 0.00 1.49
cirsimaritin(4',5-dihydroxy-6,7-dimethoxyflavone) Ci7H140s  [M+H]" #H 0.03 0.00 1.50
apigenin-7-O-glucuronide C2iHisOn  [M+H]" ¥ 0.03 0.00 1.50
2-amino-4,5-dihydro-1H-imidazole-4-acetic acid ~ CsHoN3O2 [M-+H]" =48 0.04 3.14 143
N-(4-oxopentyl)-acetamide C/Hi3NO2  [M+H]"  A:4bi 0.04 3.03 1.42

cadaverine CsHiaN2 IM+H]" AV 0.03 2.64 141
1-aminopropan-2-ol C3HoNO IM+H]" A 0.04 9.31 147
O-phosphorylethanolamine CHsNOsP  [M—H]™ AW 0.03 0.05 1.47
5-hydroxy-2-pyrrolidinone C:HNO2  [M+H]Y LWt 0.05 1122 146
2,4-dihydroxyquinoline CoH/NO>  [M-+H]™  ZEWm6 0.04 0.13 1.45
(E)-cinnamamide CoHoNO [M+H]" 45 0.00 0.05 148
2-0x0-3,4-dihydro-1H-quinoline-3-carboxylic acid CioHoNOs  [M~+H]" A4, 0.00 2.62 143

Xt vs hesperetin-7-O-rutinoside (Hesperidin) CxsH34015 [M—H] ¥ 0.00 033 1.41
FAEA luteolin-3'-O-glucoside C2iH2011  [M+H]" 3% 0.01 184651 1.42
kaempferol-3-O-glucoside (Astragalin) C2iH20011  [M+H]"  #if 0.01 1846.51 1.42
(E)-cinnamamide CoHoNO IM+H]" A6 0.00 0.19 141
N-(4-oxopentyl)-acetamide C;HisNO:  [M+H]™  EW8% 0.00 2.56  1.41
2-amino-4,5-dihydro-1H-imidazole-4-acetic acid ~ CsHoN3O>  [M+H]" A4, 0.00 267 142
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Fig. 5 Heatmap analysis of prototype indicator components of A. spicata in blood
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Table 2 A. spicata chemical composition

s & M5 ED

FIC1  3-(B-FILFIL) NI FIC19 LI ZsEy-3-O- i HHETT (LRI
FIC2  4-F2FEFK LT FIC20 RBEFR-3-O-FEHHH

FIC3  6-O-WmHERERE FIC21 IR K (5,6,7,8,3 475 PRI HED
FIC4  WIHERR 21 FIC22 WA HE-3-O-ME ML

FIC5 SRR FIC23  1-Eifii

FIC6 XK FIC24 4-RILFEER

FIC7T  RILMxEE FIC25  DL-1-Z3:-2-NFE; FAREE
FIC8 W &HEER FIC26  2,4- 2 HEmnfk

FIC9  JRJLZREEH s FIC27  2-%3E-4,5- "S- 1 H-NKME-4- 7,13
FIC10  3'4',7- =25 FIC28  2-%(-3,4- -1 H-WE-3- 52 %
FIC11 5,22 %k-7-F AR L 0 he A FIC29 Fik

FIC12  &&E-T-O-H E WEE TR 1 FIC30 1-F3-4 (1H) -ME9EmR

FIC13 HFXE FIC31  N-(4-FARNEL)- 2t

FIC14 FFRE-7-O-H B FEBS IR FIC32 MR L%

FIC15 HEER-7-O-F &P FIC33  5-3faji

FICI6  #ifZ&E (4,5-J3¥E-6,7- — WAL LR FIC34 iz

FIC17  RETRILENE FIC35 ¥ ZH CREMRE)

FIC18 M H-7-O-=F/MH EETH)

5431
(96.1%)

fill A7 ALI

Eo6 FifE-ALI XEEFRFR

Fig. 6 Venn map of intersection gene of A. spicata-ALI
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Fig. 9 Bubble diagram for KEGG enrichment analysis

UPLC-MS/MS AR X F B ALL 9 2 fil

AT O3 M 508, I 75 55 o 2 428 o R0 ) Joid B Rty 7
FEALEER AR

XTI &5 245 il 353 B K BREAT AT I AR R )
Jei» 3B X H 3 Ad ] UPLC-MS/MS AR BE T AL
BRI AT, N B R 2 AN A M2 A S A T R

57 B R R R R R o AT SR AL 5
TR T BA LR PR MARSEIERINT, 3R
HAYUE - PUREE. IHIJOAE . P BL T
TR FHUST, A& P b ) I SR AE T T 15 28 L X4
AT TR H (0%, X3 f) 25 B 5 i 5 o
RIZHRCR T, 7 T HL 2R i = 2



FHM/EFENH 2025F11 8 ¥k % Drug Evaluation Research  Vol. 48 No. 11 November 2025 - 3187 -

A
@@@ @% = O "'
c ==
€ & A =B
‘ ¢ ©
© o Ats
&
@, @ _
@ &© =
B B kB B B OB ]
B EH = B B B B =l
B = 4 E e
H O EH B B = [] o
=] R R = e =N
R = 22 I S = N =
HE B OB B B B [=] =
HFOEEOE B @& B =
B OE el B OB OEH B
o N Uy T AN | =
H B B B B M B B B =H
= = B B =

E 10 Z54-m 5 - - - R M 4 [E

Fig. 10 Drug-component-target-pathway-disease network map
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Table 3 Molecular docking results

25 BE/(kJ-mol ™)

HEY
SRC STAT3 PTGS2 EGFR ESRI
FrER -26.02 -20.91 -25.14 -27.32 -23.63
2-%1-3,4- & -1 H-EWR-3- R R -23.00 -19.32 -20.78 -22.75 -25.81
34", 7- = -23.76 -19.27 -27.86 —-24.93 —24.34
JBREE & (5,6,7,8,34'-75 FAE L # R -21.33 -20.15 -23.97 -23.21 -25.10
PR R -7-0- = FEE (B -20.78 -18.02 -17.51 -21.41 -18.27

I FH X 288 24 B 2 T 0 il i e AE ALL AR g e EAEMIZE il SRC. STAT3 1 PTGS2 %5#%
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Fig. 11 Molecular docking of key components to core target proteins
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Fig. 13 Effect of total flavonoid extracts of A. spicata on
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