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ETMKGES "ﬁimﬂ KB 1E F L%
AAE s REE  AIHE, FHEA

VEIBE TR A R SRR B BB 6505005
YEF AL TR PO PR L SRS RZ O A BRAA H], F I 653101

W OE T LC-MS FIR 4 25 3 % 1R P+ 22 L5 (ethyl acetate fraction of Laggerae Herba, ELH) ;L_/Aﬁ‘jﬁﬂl
B8 A5 AT, I8 3 LPS (lipopolysaccharides, LPS) 155 RAW 264. 7 48 fiE A A £245F ELH $t 98 19 4F FH BL i o

Griess L1, W R R PFA R A BB AL (5T 2 05 1 5 FIH LC-MS X ELH #4622 1 43 47 43 H1 %:J:I—Jé%ﬁjﬁ%fﬁ('ﬂ]
Ft e ELH A HEHTA A% 43, B KR 32 2830 3, I 1 407 R e A 11 S 232 B35 ( Western: blot ) X8 i 113 % 37
TTHHIE, Griess SLEG A5 LRI ELH 7 22401 ) LPS 7531 RAW 264. 7 AU BEAk NO, Il #63K 103.07% , &R R FH
KARHUHRANE ARG PERAL s LC-MS Zp #7753 3] ELH v 23 AME2E R4y 6045 21 MEEw, 1A B0, LS PRI 2L T
4 NEEE A5 66 A IL[RIEE b5 7 1 HAE M 2% ( protein-protein interaction , PPL) 43#7 & PR A5 14 40 )i 41 25-6 (interleu-
kin-6,1L-6) JiRI TR FE R F (tumor necrosis factor, TNF) %5 degree {6 K F 40 1) 6 .0 FE £ GO KEGG & 804 &
B, A0 HE S ] BETE i PIBK-Akt IL-17 \NF-kB 1 TNF %5(5 530 J6 & PR VE H ;0 F X B4 R s 23 AN sl
RGOS B RIFES 5 B8 7 Western blot STEGE5 R /R ELH ZLBEJSE Akt BBEER LK T F1 NF-xB 363K I 35 %
(P<0.05), £ 1-,ELH el AKT BRAL, 76— BB LI LPS 5 1) RAW 264. 7 4if b NF-B {5538 # 11
W, NI R SFEHTRAE

SEGEIR SR PF LR 2B s AT 5 73 F X 2 ; LC-MS 4347

HE S5 EK S R285.5 SERARIRTS A X E 42 :1001-6880(2024 ) 8-1420-12
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Anti-inflammatory mechanism of Laggerae Herba
based on network pharmacology

ZHOU Yong-zhi' ,SHU Teng-yun' ,SONG Yu-ying' ,ZHENG Li-xiong” , LI Hai-zhou'*

' Kunming University of Science and Technology , Faculty of Life Science and Technology , Kunming 650500 , China
*National Engineering Research Center for Modernization of Traditional

Chinese Medicine , Wethe Pharmaceutical Co. ,Lid. ,Yuxi 653101 ,China

Abstract : This study aims to analyze the components and target pathways of the ethyl acetate fraction of Laggerae Herba
(ELH) based on LC-MS and network pharmacology , exploring its anti-inflammatory mechanisms in vitro using an lipopolysac-
charides (LPS) -induced RAW 264. 7 inflammatory model. The anti-inflammatory activities of various extracts of Laggerae
Herba were assessed using the Griess assay. Additionally, LC-MS was utilized to analyze the chemical components of ELH.
Network pharmacology aided in predicting and screening the core components, target genes,and principal pathways that medi-
ate anti-inflammatory effects,which were then confirmed through molecular docking and Western blot analysis. Results from
the Griess assay demonstrated that ELH significantly inhibited NO release in LPS-induced RAW 264.7 cells, achieving an in-
hibition rate of 103.07% and identifying it as the active fraction. LC-MS analysis revealed 23 chemical components in ELH,
including 21 sesquiterpenes , one flavonoid , and one organic acid. Using four different databases,66 common targets were iden-
tified. Protein-protein interaction (PPI) analysis pinpointed six core targets,including interleukin-6 (1L-6) and tumor necro-

sis factor (TNF) ,each with a degree value exceeding 40. GO and KEGG enrichment analyses indicated that these core targets
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could modulate anti-inflammatory effects through the PI3K-Akt,IL-17,NF-kB, and TNF signaling pathways. Molecular doc-

king confirmed the strong binding affinity of the 23 chemical components to the core targets. Western blot results indicated

significant reductions in Akt phosphorylation and NF-«B expression post-ELH treatment (P <0.05). In conclusion, ELH can

inhibit Akt phosphorylation and, to a certain extent, suppress the activation of the NF-«B signaling pathway induced by LPS in

RAW 264.7 cells,thereby exerting potent anti-inflammatory effects.

Key words; Laggerae Herba;network pharmacology ; inflammation ; molecular docking; LC-MS analysis

A LA 22 A 1) LS RE IR 2 LA By 2 Sy
F 0 FEHYL , GE % PRI Z R ZH 288 B LA K
HEHUNR AR SE XL 4547 , R BRI LT i A
Bt o SN AT B Sk R, AT Al e
LVESAE R A T B R s B A AR B &
FHE M8 PESRE A T 0, OF 5 H B A G, 1
SRS RERE AL 2 I b 2838 A P A A 45
RAE LA, R — RPN IAE A -, a0 g SR 5E A
5 (tumor necrosis factor-a, TNF-o) ,— %84k & ( nitric
oxide , NO) . 4% (interleukin, IL, {1 IL-1 ,IL-6 . IL-
8) 4, RAELFEH NO 2 i 3 Bl — S L A & il
(inducible nitric oxide sythase ,INOS) ;=4 f¥] | Tl {ij %)
J®Z ( prostaglandin E2, PGE, ) & /1 #F & & B ( cy-
clooxygenase , COX) 1E £ Fft 48 SiE #5584 b & 1Y,
I, 4] NO F1 PGE, #4974 LI KA il iNOS Al COX-
2 SER R IR BT R VE BRI R

H 2 R R PHE S RHE Y G 7S 28 B AR B 4
AR R IR E LA RO Kb 7 R 8 B R H ] h R
2, HAT Ty s A& A 1 25 FH 2 R U B i PRI A%
RR PR T2 BN R, T, F2)
TE T DU PO A5 AL, 78 25 Fe 1 JR) 3 X 32 2]
FIITIE IR RE R ERSRR . ’
RPVEAREWELMSS, ER R K AR
AW P B A AR P ), A4S B 2S ARE2E
LIS FHIR A B A A R4 5y,
L SRR R WAL B s R R
Ry, BA SO PR PURRE T AR AL R
Hu B HUECTE B LR TE RIS A% S 2
PETEIRYT 2P B R 5 R Y AR 2t A
R SERMPATHERRNR 28 BB B kS5 Dy T H
A BRI RR

RRPHEA BRI, (B2 HAE FH B 5 A ]
B, PR AS BIF A B 19 2% 245 B4 25 43 A, ool A 2 25
Y- n o3 -HE R -1 P E B R G 2%, 58 00 I R
R R PSR 1 REAK ) RE , J7 X R R PHE 22 L
3T N7 ) B R o AR AT 4 T 0B, I 43X

AT EE LI IE , 3 LPS 15519 RAW 264. 7 4iifif
RIEFIARD FEARSMRIT R R PHEE PR ML
1 #Rl57E%
1.1 #H#H5RFA

RPN T = r A R A TR 3 A6 R 244
13, R B TR 2A 4k Bl 5 3R 24 e 22 165 7
AL N PHE Y B 7S W 48 ( Laggera pterodon-
ta (DC. ) Benth. ) T8 1355, /A7 T RHE T
KEFEAREAY =AY F L %E (F a5
20230415) .

A1 L £ R B (FiE45-:52004B | 15028D, Tl
R, =mRRR G AR O PR R (At
2.0114190304 . 2022052012 , 2023071406 , 43 ¥ 4,
87 Merck 2y ] ) ; — H WA ( dimethyl sulfoxide,
DMSO, 53230821002, 4fi i =99. 5% , Solarbio ) ;
SRR, R L e IR 28 (4t =
(15243283 C15545414 [ C15423172, 4 fif =99. 5% .
4 =98% 4 =98% , |- W3 vk A AL A R
F)) 5 8 NOS #111# # ( L-NMMA , it 5. 091323230
915,468 =99% , 3~ KAEYH AR NT) ;BCA HH
R ) G (A4S BIA9001251 , b 5t 4t [ 5 %
AW R A R 5 AT A A 5 Akt B-actin (it 5
5500016078 , 550017469, ABclonal ) ; NF-xB . P-Akt
(#it 2. AF2862264 . AF11093235, Affinity ) ; PBS.
MEM 35 57 5 5 55 2/ 85 55 2 B (45 : MAOO15-
Nov-241 ,MA0217-Oct-271 . MAO110- Nov-2811, Mei-
lunBio)
1.2 =8

3% ZORBAX SB C18 ., Agilent & J5t Bt FH Y
(EELHERAT) ; BEPR{L (Tecan Switzerland ) ; %
e UAG 2 48 ( BIO-RAD) ; i i A% 2 2 1 2 1 X ( Life
Real)
1.3 4Hfa

FLLEAN I RAW 264. 7 (/N BUIE I S 4% H g 40
JL) W 1 R B B B sh o T
1.4 HRAH&

R} 2 kg THEMHE, F 95% 1) LB (2541 10
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P ) AR I 4 UK, B ISR IBOR, DU 4, 15 R
RIHEE 156 g, 128 finid &K TR, WU A ik |
LR CTRHATAE I, Y He v 4 T4, 19 3 A il v )
B f57 ( petroleum ether fraction of Laggerae Herba,
PLH) . Z. 1% Z, 15 75 7 %5 fif (ethyl acetate fraction of
Laggerae Herba, ELH) | 7K & 5| F {3/ ( water fraction of
Laggerae Herba, WLH) =/~fHE# 41, FREL 100 mg
ELH, g 75T 100 mL 250, 1 mL 5 285 i FE
fn, 10,22 pom P8 AR L U8 =R BN, BT
LC-MS 7347,

1.5 ZHRASKE

1.5.1 Griess X5 #9 Bt 4]

Griess | & : =X 3 mL ) H,PO, A& , FREX 500
mg 1) TCK X AR RAR , IN3dE B 2l K . i
G IR BV IEE A 50 mL (I E BT ER, ER
JE R BIEA TR T R 2484 A 4 CURFE I A7 &
™,

Griess Il ¥ : HU 50 mg fOERZE 2 %5 3 mL
(4 H, PO, I & B Atk i BV i S i TR G i
WA S0 mL AR ER . E AR IR REAT
BRTABR A< BRAE A 4 CORARI A2
1.5.2  LPS &k &4 Be.hl

HERAPRIS. O mg Y LPS ALk, BIA S mL K&
KRR, 3053 10 1ol G 58 4 V5 A, 412 1 80 ) 3 TR
A-20 CukAE#E
1.5.3 R R ] BR300 it & R )

f# Fl DMSO 4% PLH, ELH 1 WLH fi¢ 1 5% 100
mg/mL RE, I8 3% HE A0 B, d5c S5 FF A I 209K 2
0.1 mg/mL,

1.5.4 tmpnszik

JEML 90% DMEM 155235 | [l H i A 10% PBS
PLK 1% R SRR . K S dn i g T md s
IS SRR R A IR G TR h s IR BOE IR
37 °C, EYHEH DMEM 8535 LR IEAR I A 1, F¢
S EEANMURAS B Z A A KOS R4, 3 5 A
90% LA - J5 % LA T AL AR
15,5 REVEF FRIFALIR IR K& A ]

WK BB RAW 264. 7 4HH1LL 6 x 10° 4~/
FLAYE BE R T 96 fLA, 5557 24 h K 4il o3
TEH X B840 ( control group, Con ) ; DMSO 4 ( DMSO
group, DMSO) ; L-NMMA. B % 21 (L-NMMA posi-
tive control group, L-NMMA ) , it A 24 B & 50 wg/
mL L-NMMA 5 0. 2 pg/mL LPS; £ % 2 ( model

group,Mod) , ITAZKE N 0.2 wg/mL /Y LPS; PLH
ZH(PLH group, PLH) , it A2 ¥k FF >4 0. 1 mg/mL
PLH 5 0.2 pg/mL LPS;ELH 21 ( ELH group,ELH)
IMALHEZ H 0.1 mg/mL ELH 5 0.2 pg/mL LPS;
WLH 24 (WLH group, WLH) , IN AZK N 0.1 mg/
mL WLH 5 0.2 pg/mL LPS, I AZj#) 431 24 h
J& , WCAR AR A b3 W, AE T R PO TS 1 58 A 1Y
Griess | 12l IR-AWiCE THEIK , 52 % 10 min, FH0
A Griess [1IR7], & THEIK, 52 % 4 min, (RIESE 50T
FREFFEEREOG [ FHEEARAL , 7 540 nm ARG IAE 5 R
BYRCE = IRA (D) THE NO = A= i 3
(D).

I=(0D,-0D,)/(0D,-0D,) x100% (1)

K, 0D, AL G BEAA ; OD, Ry SEdm i
[ 5%% BE{H ; OD, i DMSO 20 )6 % FEAEL .
1.5.6 AaX%& G kiabal

Fea3 R DU 2, 1E % %) BE4H (control group, Con) |
AL (model group, Mod) ,0. 1 mg/mL £ 0.2 mg/
mL ELH 41, $ A K R 4P RAW 264. 7 4f Jfd 42 7f
T 100 mm FyEEFR ML, 20 %5 B2 1k 51 80% L) Fin
AANFEMEE ) ELH(0. 1 mg/mL £ 0.2 mg/mL) F
LPS(0.2 pwg/mL) L [EEE 24 h, Feda BIFWR, HIUK
% 10% PBS PEVRAHAE 1 U, % 4 it FH &) 7T &1 %) EP
LT, A R BRI AT R, B0, £ B
M A PSS TR PRI E TR S B
H, %M Western blot $:%} AKT  #§figfk AKT FI NF-
kB ST R
1.6 LC-MS o7&
1.6.1 &if&tt

A7 ZORBAX SB Cyy (2.1 mm x 100 mm,
1.8 wm) s i s AH b 21 (A),0. 1% H R /K i W
(B) s #Eilk A 40 °C53at# 0. 35 mL/min; JEFE N
3 pL, K KR 195 nm,220 nm,254 nm, ARES
FEVERR 25445 .0 ~5 min,10% —15% A ;5 ~20 min,
15% —50% A ;20 ~ 25 min,50% —90% A ;25 ~ 27
min,90% —100% A
1.6.2  JRigdt

I3 MTE E FRUT EAT 5 W55 HL s 4 000V
RO IBE S 100 ~ 1 500 ; 554k 8%l 5 350 C 555
B #8577 40 psi; THEERILE 10 L/min; B4 M K
4000 V;iEBHLE 120 VEZEHE 175 V,
1.6.3 ®HHH

X R RPHY LR L BRI A R ] LC-MS i



Vol. 36

JAIK 2245 T I 4 25 B2A R R RPH S B AL 1423

TR A B R A PR i, 1 Qualitative
Analysis B.07.00 2, AR 45465 W) 09— G 1% 15
B GG RRPHRECSCHR, AT U 450 M€
1.7 RRAMEHEZSN
L.7.1 RIS Y fe e

WE 1 fios, fili  Swiss Target Prediction %Y #
P ( https://www. swisstargetforection. ch/) Fil
PharmMapper %% 3% 2! ( https://www. lilab-ecust.
cn/pharmmapper/ ) TSI &, Swiss Tar-
get Prediction i 4fg J22 75 T 45 S 356 H Probability
>0.05 [ S 78T, M PharmMapper 54 %2
1% & Norm Fit > 0.5 (48 &, B UniPort Z{#E &
(https ;//www. uniprot. org/ ) & IE ¥ \S 2 ¥R B,
WP EEE R R B R T A S SIS 4R 1B R R
FHEA P BIVETERE
1.7.2 3 fede 50 i ik

L) “inflammation” S G885 3R L DisGeNet Zi{E
[ https://www. disgenet. org/home/ ) H 5 i
FHICBIHE A3, IF1E$E Score-gda > 0. 2 HYFL L HEAT 7
Mo LA“inflammation” b 24, KBt GeneCards'"™'
(https ://www. genecards. org ) FU 4 £ FF 5 43 E AH ¢
(AR AT, I BE$E Score > 7 HUHE . )i, B P BL
P e R R B 4 R UE 4R L A5 B SAE R T TERE A
1.7.3 GO .KEGG & & 5#7

i# 1 MetaScape -4 ( https ://www. metascape.
org) Xf SZHEHEAT RPN A A (gene ontology, GO ) & £E
SR, BRI A “ Homo sapien” , L)L P <0.05 Sfy i
PERR I 254 4% LogP /NI AT HEFF , 2 i+
MEAEHAT GO WA, T H br B PR 740 i 41
43 ( cellular component, CC) ., 43 F ZJ g ( molecular
function, MF) A= 4¥34 2 ( biological process, BP) H11
BOAME AT O R AR EIXT KEGG 1 # & 4
38T, B P <0.05 Sy de PR 2% 44, 1153 Gene Rati-
o, 19 MR AT KEGG & 4504 , S Hr
YRR R A EAER . 5B Cytoscape 3. 10. 1
VB S -5 R - 2% TR
1.7.4 PPl My

FH {5 F & (https : //www. bioinformatics.
com. en/ ) RBIF-TA P HE US4, 15 31 66 It
[AIE0 &, B 2L 6 50 A 5 A STRING ( https ; //string-
db. org/) & AT M, YR PR F “ Homo sapien” ,
B PP W25 &1, 1 2% tsv A% A RS, A Cyto-
scape3. 10. 1, BEH degree {H KT 40 0977 MAE B &

FHEL R
1.7.5 5F x4

FH Auto Dock vina #4547 31 % 2, S84
25K 33 PDB (https ;. //www. resb. org/) 2%, H Py-
MOL HF5 46 (1 iR 47 25 Bk 40 F Fnie ik . o fl
AR AR 3R A2 ARTC A4 S5 ) By, AR -2 A 25 5
Ik GBRa e 45 A e <-5 keal/mol IITEHIIL A
Py AHE B B 1Y 4545 Bk 7, ] PyMOL Al pro-
teins. plus ( https ;//proteins. plus/ ) #4754k .
1.8 GitZE SR

Hlfi >Rk GraphPadPrism 9. 0 #fF A7 40117
S3AT, dl i B R Oy 28 o3 A i AT 2R 18] LUK, P < 0. 05
FRERAGITFE L,
2 HERAMH
2.1 RRAWEKFETM

WAL 7R, i Griess SCUGA5 R T A, JR 24
P)E, RAEK 7 NO Rk B FHm (P <0.001),
YL A AERE AR A T, 22 0.1 mg/mL RRFHL
MR LRI FIFRAZ 0. 1 mg/mL 5L 3 PH i k%5 77 3
£2.0. 1 mg/mL & 2 PFoK % 5 5B AL 4E H T RAW
264.7 40l 24 h J5,NO RIEEHAEM(P <
0.01) ,Hrr RR P} LWREEFIFRAL 4 NO ik
P EREAR (P <0.001) il #35 103.07% , bR
TP AT Tk Vs R0 A8 0 AV 7R A 4 BT 4 3 1k T
U, e R RFHIUAR BT PEERR AL

0.4+

=]
w
1

Y% FE{H OD value
o
[3)
h

=
-
1

o
=]
1

N

1 AEBRFIZENRIAI LPS F 5 RAW2647
ZARFR NO K FEIBM (x £5,n =3)
Fig. 1  Effect of different solvent extraction parts on NO level in
RAW 264.7 cells induced by LPS(x +5,n =3)
215 Con 41 HER, ™ P <0.001 ;5 Mod 41 HiZ, * P <0.05,* * P
<0.01,*** P <0.001, Note:Compared with Con, P <0.001 ;
Compared with Mod, * P <0.05," * P <0.01,*** P <0.001.

2.2 RRFLC-MS &M 5Y
RRPT TR LR AL Al I IR 57 R 1A
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AP T 2 B JUMHIAD L% B
W R LRI 3) 68 20 Al 1 A28 1
3 3 5 6 7 § 10 11 12 13 14 16 17 18 19 20 21 22 23 24 25 26 271 28 29
A Time (min)
2 RRAAZHZERTBUEASFEATHEEFRE
Fig. 2 Total ion chromatogram of ELH in negative ion mode
x1 BRAZCBRZEBFBAPULERIBLEE
Table 1 Identification of chemical constituents in ELH
m/z | M-H |~ N
¥ REWE g [ ;r%;ﬁ i & A
No w(min) - Measured  Caleulated (10 -6) Compound formula
value value

1 6.60 515.119 4 515.1190 0.78 FERJE R Tsochlorogenic acid CysHy, 04,
2 8.38 265.1448  265.144 0 3.02 18,3a-Dihydroxy-5,11 (13 ) -diene-cudesman-13-oic acid  Cy5Hy, 0,
3 9.18 265.144 5 265.144 0 1.89 2a,3B-Dihydroxy pterodontic acid Ci5H, 04
4 9.85 265.1448  265.144 0 3.02 18,98-Dihydroxy-5 ,11 (13 ) -diene-eudesman-13-oic acid ~ Cy5Hy Oy
5 9.93 267.160 2 267.159 6 2.25 5B-Hydroxyilicic acid CysHy Oy
6 10.18 267.159 8 267.159 6 0.75 3a-Hydroxyilicic acid Ci5H,, 04
7 10.50 221.192 1 221.190 5 7.23 Isointerm edeol Ci5HyO
8 10. 65 221.190 7 221.190 5 0.90 Juniper camphor Ci5sHyO
9 11.91 249.149 5 249.149 1 1.61 18-Hydroxy pterondontic acid CisHy, 04
10 12.90 373.092 7 373.092 3 1.07 42 £, Chrysosplenetin CioH50g
11 13.73 249.149 7 249.149 1 2.41 3B-Hydroxy pterondontic acid CysHy, 04
12 14.06 251.165 3 251.164 7 2.39 KR licic acid CisH,, 04
13 14.14 247.134 4 247.133 4 4.05 R R PHEER Pterodnic acid Ci5H,, 05
14 14.36 247.133 8 247.133 4 1.62 Tessaric acid Cy5Hyp 04
15 14.53 247.134 4 247.133 4 4.05 3-Oxo0-1,11(13) -dien-udesman- 12-oic acid CisHyp 05
16 15.51 249.150 3 249.149 1 4.82 Sa-Hydroxycostic acid CisHy 05
17 16.47  263.1656  263.164 7 3.42 (38,10a) -3-Methoxyeudesma4 , 11 (13 ) -dien-12-oic acid  Cy¢H,;0;
18 16.06 251.167 3 251.164 7 2.39 Laggerone B Ci5H,4 04
19 18.74 231.138 9 231.138 5 1.73 3,5,11(13)-Trieneudesma-12-oic acid C5H,0,
20 19.47 231.138 9 231.138 5 1.73 Eudesma-4(14) ,11(13)-dien-12,58-olide C5Hy 0,
21 19.94 233.1555 233.154 2 5.58 5,12-Diene-eudesmane-13-oic acid CisHx» 0,
2 20.19  233.1549  233.1542 3.00 Ptffn@iid C1sHp 0,
23 20.59 233.155'1 233.154 2 3.86 Costic acid CsH» 0,
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Fig. 3 Compounds obtained by L.C-MS analysis

2.3 o EARIRE

SEI6 43 M 45 R S 7N, #F Swiss Target Prediction

B4 B . PharmMapper {45 2 | DisGeNet %% % 2 I

(g %y

Chemical component

330
23.4%

GeneCards B4 215 5 1Y JE K 38 3 Venn K HUAC4E
15930 66 N LFEH S (ILE4) .

Inflammation

1014

4.7% 71.9%

4 RRAAUERSBASRERSFRE

Fig.4 Venn diagram of chemical components target and inflammatory target

2.4 GO BEHNWME KEGC BEEENH

GO B EMIrEE R B R T 66 AL 5 7E 44
GO term B4R H Fl's AR5 0L, Horp 1094 255 BP #H
X,51 %5 CCAHOG, 100 255 MF AHOG, #&/8 P {H
MONEIRHET BT 10 45 B 231, G A br R 3 1A
AR GO term (WLIEI SA) o BP F 2 K X 4
PRI SR, ) g 22 W A8 S I, XoF g Jo %) A4 S 1, %oF
AR A LS, T i 2 Y 2B LR, SRE L
UL R, e B 8 %) 52 1 14 T [ 8 715 45 CC
B BT/ IN DX B BB A3, B ) Ah a4

2N M- JBT 45 5 , 5 IS 2 A0 1 B 8, M A A s
25 MF 29 N R S ZE A, BSOS (105 s I
FIETEAE,

KEGG i % & 4 5 #7745 i w (ILIE 5B) 66

FE RIS 5 LR L K 147 2545538 %, $i BR P (H
ﬁFJ? BT 19 25 B, AR bR M55 38 I, B Ak
Fr Gene Ratio, |5 &5 4 K 3R 7R 1208 1% & 1S A
Btz nCUeiE TP R I e AN Sl bk ok R B AL |
%ﬁ@ﬁé\TNF o B W PR I R Y AGE-
RAGE {5 53 % 4500 . C RIBEER R 2 K55
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WA S AE P I 5 \ MAPK {5538 i . mTOR {5 %5

B L BIRT R IL-1T7 55 3 i NF-«B {5 5 18 % |

PI3K-Akt {5 5 il i  JAK-STAT {5 5 #%  AE/EDUMG A,

count

4

B
Pathways in cancer 4 i

Lipid and atherosclerosis 4

Kaposi sarcoma- associated herpesvirus infection
Coronavirus disease - COVID- 194

Tuberculosis |
- log1q(pvalue)

o
TNF signaling pathway [ ] %8
Human cytomegalovirus infection - ®
®

Fluid shear stress and atherosclerosis -

Hepatitis B+ & 16
12

AGE- RAGE signaling pathway in diabetic complications -
& count

Arachidonic acid metabolism 4 ® s
@ 2

C- type lectin receptor signaling pathway -

PI3K- Akt signaling pathway 4 L] 0
JAK- STAT signaling pathway { (] o
NF- kappa B signaling pathway -

mTOR signaling pathway <

Inflammatory bowel disease <

IL- 17 signaling pathway 4
.

AMPK signaling pathway 4
010 015 020 025 0.30
Gene Ratio

5 GO BHESIR KECC BEEENN
GO enrichment analysis and KEGG pathway enrichment analysis
A% AT 16 VTNF R 1 A B (AKT) \HEH

2.5 PPl M&ES#

XF 66 A~F [FHE £ Z M) A A EAE AT AT AL (albumin, ALB) JEafk A CXCL8 ( C-X-C motif che-
SIHTCULIE 6) , R 5 degree fE AR 735, BSEIL T mokine ligand 8, CXCL8) K5t 43 J& 21 1 /# 9 ( matrix
i, degree {EEE K, 43 #7715 2] degree {H KT 40 A97S

Fig. 5

metalloproteinase-9 , MMP9 )
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AHR  PIK3CG
PIK3CA

PTPNT SrcEs— NFKBz

6 PPl 451 E
Fig. 6 PPI network analysis diagram

2.6 “TEMERS-HS-EE” KD BT RN M5 518 A RO . DERCHE R 2
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Fig. 8 Heat map of docking binding energy of compounds to targets
L AMFS XN T FE94kE&%9 . Note: The numbers on the right side corresponds to the compounds in Table 1.

ALB(In5u) 20

9 SFIERLER

Fig. 9  Results of molecular docking



Vol. 36

JAIK 2245 < BT I 4 25 B2 R R R PH A B AL 1429

AKT ((3cqw) 14

MMP9(20vx) —15

ALB(1n5u) -20

10 HEFH SR ERSTE

Fig. 10 Two-dimensional visualization result analysis diagram after docking

2.8 RRAWKEELEEARENEN

KT 5L P 20T 2. 1 v 50 56 06 LPS 5 14
SR 1A IO, 45 5 R LPS Il
Akt (9 B I 1k 26 35 R NF-B 26 15 B B4 11, 1 A
0.1 mg/mL Fil 0.2 mg/mL 57 P} 2 2 B v )

A B
NFB | e S S 1.5x105

g
AKT T; L108
—

y

ds)

p-AKT pee
| — o 5x10°+

X

f-Actin| o .

PIALRSE , KB Akt (IR T /K SF- A NF-xB 3Rk
FVE TR CULE 1), I 5L B0H — 2 00 Tk B Al
ULEH R R 2R 2 s FIEB A BEF0 il AKT BEFR AL,
REAR NF-xB {55 MBS R IL 2R 3k

Il Con
B Mod

o B 0.1 mg/mL ELH
= 0.2 mg/mL ELH

p-AKT NF-xB

B 1l RERAZHZEAFELLI LPS FSHAEREEARENEN (v +5,n=3)

Fig. 11

Effects of ELH on the expression of inflammation-related proteins induced by LPS(; +s,n=3)
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