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Abstract: Objective To explore the mechanism of Sangju Yin in the treatment of acute lung injury (ALI). Methods The ultra-high
performance liquid chromatography coupled to electrospray ionization quadrupole-time-of-flight mass spectrometry (UPLC-ESI-
QTOF-MS/MS) was used to quickly identify the components of Sangju Yin absorbed in plasma. Swiss Target Prediction and

GeneCards were used to screen the related targets of Sangju Yin's plasmatic components and ALI-related targets, and the potential
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targets of Sangju Yin's anti-ALI were confirmed by Venny. Metascape was used to analyze the pathway of gene ontology (GO) and
Kyoto encyclopedia of genes and genomes (KEGG) at the intersection target, and the protein-protein interaction network (PPI) was
constructed and analyzed by String database and Cytoscape software. Based on molecular docking, the interactions between
important components and targets were validated. The LPS-induced ALI rat model was conducted to clarify the regulatory effects of
Sangju Yin on key targets (TNF, EGFR, STAT3, and PTGS2) in rats, using real-time fluorescent semi-quantitative polymerase chain
reaction (QRT-PCR). Results A total of 38 plasmatic components of Sangju Yin were detected, and 220 drug potential targets, 3 758
ALI treatment potential targets and 145 intersection targets were obtained, and 10 core components (rutin, amygdalin, liquiritin, etc.)
were screened out. KEGG pathway enrichment analysis revealed that Sangju Yin may play the anti-ALI role by affecting arachidonic
acid metabolism, PI3K-Akt signaling pathway and other life processes. The results of molecular docking showed that the core
components such as rutin, amygdalin and liquiritin had good affinities with key targets such as TNF, EGFR and STAT3. The results
of qRT-PCR further showed that Sangju Yin could significantly reverse the changes of mRNA expression of EGFR, TNF, STAT3 and
PTGS?2 induced by ALI (P < 0.01). Conclusion Sangju Yin may interfere with TNF, EGFR, STAT3, PTGS2 and other targets

through glycyrrhizin, rutin, amygdalin and other components, then regulate arachidonic acid metabolism and PI3K-Akt signal

pathways to play the crucial role in treating ALI.
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Table 3 Mass spectrum information of 38 plasmatic chemical components of Sangju Yin

. ‘ . &/ RZE/ (X N .
Hi'T DFAEZE S Pag i B i 10 R BT m/z IE)EFES
1(H5) 12 B2 (pantothenic acid) CH;;NO;  [M+H]" 34 5.4 220.118 5.202.108 5. ©,D/AH ML
184.098 1.90.055 6 [[7E
CHNO; [M—H] 42 3.7 218.301 1.146.200 3.
88.201 5
2(D8) £ ) R (chlorogenic acid) CH0, [M—H]" 48 6.4 353.070 4.191.053 7. O,Q/FH
179.031 9.173.043 0 [I7E
CH0, [M+H]" 56 73 355.001 7.163.000 8.
162.002 1
3(GC4) H ¥ & (liquiritigenin) CsH,,0, [M+H]" 49 4.1 257.080 4.239.069 9.  D/FFAL
147.043 9.137.023 2
4(E6) A (amygdalin) CH,;NO,,  [M+Nal® 5.0 2.4 480.148 2 ©, QA
C,H,NO,, [M—H]" 56 1.7 457.153 5.323.098 0. e
161.046 9.101.023 9
5(8Y2)  EM4&AE1FER (mussaenosidic  C,H,,0,, [M—H] 54 6.1 375.129 0 O/F IR
acid) e
6(C5) I 2 HE B-D-NI T 7 % C.H,Os [M+NH,]* 5.8 7.0 302.164 5 ©,@,®r
H (phenylethyl B-D- HAhZE
glucopyranoside)
7(GC13) FrBEH S (liquiritin CxH;0; [M—H]™ 58 5.7 528.5820.255.065 2. D/
apioside) 153.018 3.135.008 6
CyxH;0,;  [M+NH,]* 6.0 7.7 568.262 4.259.087 6.
258.084 8.136.746 4
8(G1) 7T (rutin) C,;HyO,y  [M+H] 5.9 5.9 611.001 3.610.0021. ©,®,dD,
304.0022.302.001 4 @ ,D/3% 0
CyHy0,, [M—H] 6.0 3.4 609.146 5.463.078 6+ =2
301.035 2.300.025 2
9(B5) Wit B 3 3-0-76 &) B C,H0,;  [M+H]" 6.1 4.4 477.069 4.302.038 6. D,D,D/
Ji% (quercetin 3-O-glucuronide) 301.033 1.151.001 7 BN
C,H0,; [M—H] 68 12.6 479.082 6.303.050 5.
285.039 9.273.039 9
10(E8) }T 2 4€ 2 (breviscapine) CyHO0,  [M+H]" 62 52 463.087 7 @, D/
o
11(F5) H #E T (liquiritin) C,H,0, [M+H]" 6.2 7.9 419.133 0.257.080 7. @, D/¥
147.043 8.137.022 7 B
12(GC5) Al # A /K i (naringenin CsH,,0; [M+H]" 6.8 0.7 273.076 4 QL%
chalcone) ¥
13(JHD) Hh 3% % Y B Cloliolide) C,H,0, [M+HT* 6.9 7.1 197.117 8.179.107 2. @/ZEFEmk
135.117 4.57.070 4 BN
14(B6)  JF3E &K 7-8 & B (apigetrin) - C,H)O0,,  [M+H]" 7.0 3.6 433.113 6 ©,Q,/
EES
15(G4) & 7 1 (hesperidin) CH,,0s  [M+H]® 72 53 611.384 0.301.291 5. @,®/"4
174.838 9.150.062 4  #&HH ()2
C;H, 0,5 [M—H] 79 5.7 609.182 7.303.078 8.

301.072 3
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i . t  ARZE (X N ,
i 53 TR 71 R win 10 R BT m/z U1 /432
16(D5) )M 2 (acacetin) CiHp0s  [M—H]™ 7.7 3.2 283.059 6.268.0382. ©,3,®,
240.042 1.211.0382  ©/# %
CH,0s  [M+H] 8.5 4.7 285.076 4
17(D4) Hl1 57 % (naringenin) CsH,,0s  [M+HT 7.8 5.8 273.001 1.147.0024. ©@,®,D/
135.000 8.121.001 4 B S
18GC12 WAL 2 7-O-4 & hE Cp,H,,0, [M+H] 7.9 5.6 431.1343 @/ B
* (formononetin 7-O- ¥
glucoside)
19(GC6) 1251 2 (formononetin) CH,0, [M+H] 7.9 8.5 269.078 1.253.0493.  D/F: M
226.063 0.197.059 3 o
CeH,0, [M—H] 85 3.0 267.066 4.253.046 7
252.043 7.251.036 0
20(A2) Bl 212 (ferulic acid) CH,O, [M+H—H, 8.1 8.3 177.000 9.176.001 2. O,®D,D/
o 152.002 4.144.003 1 IR
21(GC2) K5 % Bl (daidzein) C,;H,,0, [M+H]* 8.5 6.2 254.8609.198.870 2.  (D/5+ # i
180.9102.136.871 3 B
22(G2) ZZA¢ T (linarin) CyH,0,  [M+H] 8.6 7.6 593.187 7.447.126 2. @, ,®/
287.0753.285.0257 B
CxHy,0,,  [M+FA—HI 9.1 45 637.197 3
23(D3) S H ¥ K (soliquiritigenin) ~ C,sH,,0,  [M+H] 8.7 7.0 257.079 8.211.076 8. @ ,D/# /R
147.043 9.137.022 1 {EEN
24(LQ8)  EMMET A(forsythoside A)  Cy,H; 0, [M—H] 94 1.2 623.1959.461.165 1. @/ LK
443.153 8.315.107 6 e
C,H;0,s  [M+NH,]* 105 7.8 642.237 3.479.153 2,
325.091 0.163.038 4
25(LQ2) F2 i B (pinoresinol) Cy,H,0s [M+H—H, 9.5 5.5 341.102 5.327.123 2. @/AKJEE
ol 191.070 8.161.045 0 e
26(E9) KB 77 I WE IR C,H;0, [M—H] 105 5.4 461.064 7.286.0452. @,0,d,®),
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acid)
31(E7) TR E 7-H 5 M T R C,H,0, [M—H] 124 5.8 445.076 3.269.045 5. @,03),6/#
1 (apigenin 7-glucuronide) 175.024 5.113.024 4 Fil] 2
32(GC3) 7, 4- I (7, 4'- C;sH,,0, [M—H] 142 2.4 253.050 1.227.034 4.  (O/FEHIZ

dihydroxyflavone)

211.039 5.135.008 2
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37(E5) A4k ZE 8 T (hydroquinidine)  C,0H,N,O, [M—H] 21.1 3.9 325.1915 @,/ Ak
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Table 4 Core component

H4 Mecc P43 D% s
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7 15 NG LQ2
8 13 HER GCl5
9 12 FHRER D3

10 11 HHEE GC4

3613

(94.3%)

FATW ALI

2 REFREUNSEREALIZRRFEE
Fig. 2 Venn diagram of target of active component of
Sangju Yin and target of ALI
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Table 5 Information of key targets

S A I b1 e Ay S o-3 i SV

TNF 80 2 164.60 0.68
EGFR 70 1172.77 0.65
STAT3 69 1171.99 0.64
PTGS2 65 1407.51 0.63
ESRI 60 987.63 0.61
JUN 58 774.87 0.60
HIFIA4 57 615.70 0.59
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Table 6 Information of molecular docking

Tk

K GGRE

WA A (dmol TR
WA STAT3  —-3427 CYS367.LE368.ASP369.LYS370.ASP371.ARG379.GLY380.SER381. ARG382.LY S383.PHE384.
=4 LEU430.ILE431.GLU434.GLU435.LEU436.HIS437.LEU438.ILE439. THR440.GLU455
H® STAT3 -32.60 CYS367.ILE368.ASP369.LYS370.ASP371.ARG379.GLY380.SER381 . ARG382.LYS383.
H GLN416.CYS418.LEU430.GLU434.GLU435.LEU436.HIS437.LEU438.ILE439 ., THR440.
GLU455.ASN818.LEU820.THR830.ASP831.LEU834
7T EGFR -51.83 LEU718.GLY719.SER720.GLY721.ALA722.PHE723.GLY724.VAL726.LYS728.ALA743.
ILE744.LYS745.MET766.LEU788.ILE789 .\MET790.GLN791.LEU792.MET793 .PRO794.
PHE795.GLY796.CYS797 .LEU799.ASP800.ARG803.ARG841.ASN842 . VAL843 .LEU844
THR854.ASP855
e TNF  —28.84 GLY24.GLN25.LEU26.GLN27.TRP28.ASP45.ASN46.GLN47.TYR35.TRP47.GLU50.LYS59.
i TYR60.PRO61.SER99.PRO100
HE PTGS2 -4430 TRP139.GLU140.SER143.ASN144.LEU145.SER146.ARG216.TRP139.GLU140.SER143.
2 ASN144.LEU145.SER146 .ARG216
SH PTGS2 —3553 TRP323.GLN327.PRO542.ALA543.LYS546.ASN34.CYS36.CYS37.HIS39.PRO40.CYS41.
TR GLN42.ASN43
HE PTGS2 —37.62 GLU322.TRP323.GLY324.GLN327.PHE367.TYR373.PRO542.ASN34.PRO35.CYS36.CYS37.
% HIS39.PRO40.CYS41.GLN42
M TNF  —33.02 TYR87.GLN88.THR89.GLN1.VAL2.GLN3.LEU4.VAL5.GLU6.TYR95.CYS96.ALA97.ARG98.
ES SER99.SER101.GLY102.PHE103.ASN104.ARG105.GLY 106.GLN107.GLY 108 . THR109
3 EGFR  -34.69 LEU718.GLY719.SER720.GLY721.ALA722.PHE723.GLY724.VAL726.ALA743.ILE744.LYS745.
= MET766.LEU777.LEU788.ILE789.MET790.GLN791.LEU792.MET793.PRO794.PHE795
HIML  TNF  —-31.77 SER86.TYR87.GLN88.THR89.GLN1.VAL2.GLN3.LEU4.VAL5.GLU6.GLY26.PHE27.TYR32.
E CYS96.ALA97.ARG98.SER99.SER101.GLY 102.PHE103.ASN104.ARG105.GLY 106.GLN107
0015 1 = i LPS 5 5 1Y NF-xB F1 NLRP3 3% MM 16 J7
AL, i B 85 B# 1K TL-2 \IL-6 . TL-8 A1 TFN-y [
no " oK ST 36 40 6 2 11 08 B CAKD T c-Jun N A 3
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‘ T 5 R E FH -3 T 4 PISK-Akt 5 5 3 B 25 4 25

En AL L P<0.01; SRR AL T P<0.01,
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Fig. 7 Lung index of rats in each group (x+s, n=6)
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