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W ZE: B EESKEERRREERSFNERSE, 5 RAZHREUVN REMAK S R OE BRI fiE 2 b
(lipopolysaccharide, LPS) 55N A% EWEANIL RAW264.7 S8 FEREEY, 43 51 LA/ BB K & DA % 28 5E IRl — S84 &0 (nitric
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WA IR, AR AR Hedt. E§E (absorption, distribution, metabolism, excretion, toxicity, ADMET) 5 3E4T fii
AR NERR Y, FiEE s (HPLO) AR &, SR madiieh, SEETEMLIG, & KIEmEB
A LAR RN B IR SO S (P<0.01). FEAMESEEs Y, SXTIRAAHLL, BRI M EIER H NO. IL-6 1 TNF-a 7K
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FREEATEE REIR, THIRTGE] 43 ML, 619 ANisrHE s R 584 AP HL AL, MEFRER 128 A, B & HETE RORE UV
—EMEAEYE USRI IE I 5E 556 S&AEMERE, LLREVEE TS T KF-1 (hypoxia inducible factor-1, HIF-1) {55182 . TNF
SIS 108 Sl M. 455 ADMET 145 i e 15 2I5F URRE . RESRER . UNMERR A M E N A oy, &340 N
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Abstract: Objective To screen and determine the anti-inflammatory active components of Jinggang Qingwen Granules (4 <5 %
Wiki, JGQW). Methods  Acute inflammation model of xylene induced ear swelling in mice and lipopolysaccharide (LPS) induced

inflammation model of RAW264.7 cells were used to evaluate the anti-inflammatory effects of JGQW, using the degree of ear swelling
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in mice and inflammatory factors nitric oxide (NO), interleukin-6 (IL-6) and tumor necrosis factor-o. (TNF-a) as indicators. The
chemical components and potential targets of JGQW with anti-inflammatory effects were predicted by network pharmacology. The
targets were analyzed by gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment
analysis. Absorption, distribution, metabolism, excretion, toxicity (ADMET) and other properties of chemical components were
screened to obtain effective components. Finally, content of active components was determined by high performance liquid
chromatography (HPLC). Results In animal experiments, JGQW significantly reduced the inflammatory response of ear swelling in
mice compared with model group (P < 0.01). In cell experiments, levels of NO, IL-6 and TNF-a in supernatant produced by cells in
model group were significantly higher than control group (P < 0.01), while the levels of inflammatory factors in JGQW-containing
serum group were significantly lower than model group (P < 0.01). Network pharmacological analysis obtained 43 chemical
components, 619 component targets, 584 disease targets and 128 action targets, which were mainly concentrated in 556 biological
processes such as inflammatory response and positive regulation of nitric oxide biosynthesis, as well as 108 pathways such as hypoxia
inducible factor-1 (HIF-1) signal pathway and TNF signal pathway. Combined with ADMET screening, oleanolic acid, ursolic acid,
caffeic acid and forsythin were obtained as target component with the contents of 0.65, 0.68, 0.59 and 2.38 mg/g, respectively.
Conclusion /n vitro and in vivo experiments confirmed that JGQW has anti-inflammatory effects, and its mechanism may be related
to the interaction with prostaglandin G/H synthase 2 (PTGS2), IL-6, TNF and other targets to regulate HIF-1 signaling pathway, TNF
signaling pathway and other signaling pathways. Oleanolic acid, ursolic acid, caffeic acid and forsythin are anti-inflammatory active
ingredients of JGQW and can be used as quality control indicators for the formulation.

Key words: Jingang Qingwen Granules; anti-inflammation; network pharmacology; content determination; oleanolic acid; ursolic

acid; caffeic acid; forsythin
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RINEHY, BAEZERIEKMME.

G TE IR 7 A2 T PO B b X R0 H 25 450
PR AR, SR, K. AR 6
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capillipes Gagnep. )T FRHAR . FELEFRHE YD 1 #91%
Argyreia acuta Lour. [ 3845 B PN EABREHME
WA Engelhardia roxburghiana Wall.[¥) T, 4
HEHMEYI KM Tlex asprella (Hook. et Arn.) Champ. ex
Benth. [} T M1 . JE I B ¥ 38 % Scutellaria
baicalensis Georgi T/ . A B Bl A8 P 3%
Forsythia suspensa (Thunb.) Vahl 45 852,

14 ZR5iH

IR FE ORI (FLE 3 91.1%, fits
110709-201808) &AL (ED L 99.9%, b5
110742-201823) WIMEER (D% 99.7%, b5
110885-201703) &M 1T (FTEDTHE 95.1%, b5
110821-201816) W 5 H [ £ w25 dh A e WE T BE s i
B DMEM Ki7e#t. fadMigiyie g Lh@s) BL A
Al BEERMLZEARRA (A5 200419) W EHTLALTE
il 245 B A PR A &l s MEMEWE  (methyl thiazolyl
tetrazolium, MTT). — H L LA (dimethyl sulfoxide,
DMSO). fE% ¥ (lipopolysaccharide, LPS, L5
713A032) #J B AL 2R EREA R AR AR A
A2 -6 (interleukin-6, 1L-6). /)N RESRZE A
“F-o. (tumor necrosis factor-a, TNF-a) ELISA i
& B DU SRR AE R A A IR A T
15 (Y&

EL104 B HL 7 RF (fE[E Sartorius A w]);
XSR205DU M+ 2 —# 7ot R (it
Mettler Toledo A7 ); Infinite 200 PRO %Y %2 T RE M
PRA L Tecan 24 7]); MCO-18AIC B4 CO, 1555
Fa CHAKY M RERST stk :lestt): TD-5 &
B L DU EFUXEATER A7), BDS400 {3
BRE (ERERDGAAERAIRITE AR LC-
2030C3D M i ROBAR i (HPLC, HAS#RA 24t
By ERT o
1.6 BHEERRH

TCMSP % #& & Chttp://Isp.nwu.edu.cn/tcmsp.
php ). SwissTargetPrediction #{#% & Chttp://www.
swisstargetprediction.ch/)« PubChem (¥ (https://
pubchem.ncbi.nlm.nih.gov/)+ String ### % (version
11.0, https://string-db.org/ )+ GeneCards %4 % Chttps:/
www.genecards.org/)« TTD #(#&/% (http:/bidd.nus.
edu.sg/group/cjttd/) UniProt %{#fE % Chttps:/www.
uniprot.org/ ) . DAVID 6.8 # #f Chttps://david-d.
nciferf.gov/ ) Cytoscape X £ (v3.7.2, https:/
cytoscape.org/ )~ Venny 2.1 fE £k T. H Chittps://

bioinfogp.cnb.csic.es/tools/venny/index.html)
2 ik
2.1 EREEBRASIE

PB4 M 6 g Bt 30 g, FARSRE 15g. B
15 g« HEM 10 g FITESS 15 g, J0 10 58 60% LB,
IR 1.5 h, P8R, JEVRIREIRYE S AT TN
1.02~1.08 [FiEE - 25N 10 58K, A 2 iK%,
W 1.5h, JEE, JERRYE AN N 1.02~1.08 (1)
HE, 5EREBRY, TRETE, W S,
2.2 ZHFRBUNEE BRI

¥ 40 HUNERBENL - ABEEL . HZEOKES (0.1
g/kg) 14 5 R = IR 2 (6.94..3.47 g/kg)
H, FA 10 H. FAHH ig 259 (20 ul/g), =AY
Hig 0.9%FAL BN, 1 R/d, S Td. RIRGZ
30 min J&, HU 20 pL —HRRAR T/NRA B ET S
PR TR BCE BRIk CLAZE B2 6 R, 30 min
J& SUHE L F AL BEEh 4, BT R AUH, A E4E9 8 mm (1)
FTALARAE A A B RRERAL AT N H M E H A
R, TE R K A 22 00T

TR B = F R — A R

PRI ) 0 = (TR 2L 35 T K F3E — 443 245 417 349 T o
i FEE )R 70 2 S ) T A P
2.3 LPSiZESH RAW264.7 P FESSIS
231 FHMGEH & K 30 H/NREEHL A
KA (0.1 g/kg) ZHAN G i T JELAIORE =5 IR A& (6.94
3.47 g/kg)H, T 10 R, %4525 2Hig2¥) (20 uL/g),
B Hig 0.9%FAENIA W, 1 k/d, &S 7d. RiIk
5% 1 hJa, /NRAIRBEREUM, 13 000 r/min &Ly, HL
FREIME, 80 CUKFEIRAFE# .
2.3.2 MTTHEERIMIRAW264.7 40035 1E U 3L
ARKIHPRAW264.7 400, P 1X103/mLEF T 96
LB, AL 100 pL, F 37 C. 5% CO» B 746
HRE 3R 24 ho BEEXTIRAL . HZE KA 4R 4 T IR
RO AR, FF IRk, BAHELMm
A 100 pL 10% 2 24 L5 DMEMEB; 7 4, X} f 41 &F
FUINAN 100 uL A& 25 FIDMEMES 775, R4 %7
6 NMEFL, T 37 C. 5% COx 53746597 24 h,
N 20 LLMTT, W& 4h, 2 FER, BN
150 uLDMSO, EYEHREE 10 min, JE 490 nmAib )
WIERE () E, TR R.

AFTE R = Aun/Aum
2.3.3 —HAL%E (nitric oxide, NO). IL-6 fIl TNF-a
ACERIIE BN EAE K AR RAW264.7 4Hi i, LA
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5X10%/mL #2896 FLAK 1, £:£L 100 uL, T-37 C.
5% COx KR PG 9% 24 ho W BT RAL . BERIA
HhZE KA A4 TR RN . IGRIERAH, FEEE
Fedk, HHVARILINN 100 pL 10% 7 2 135 1)
DMEM Hifedk, BAHNMA 100 pL A E 21
DMEM i3, STRRAMA 200 pL A& 2591
DMEM 89735, 9% 1 he BRxFIBALsh, HAeRY
B 100 pL /¥ LPS ¥ (1 pug/mL), 133%E 24 h.
WEEL L35, 4 °C. 13000 r/min 0> 10 min, HU_E
B, K Griess 2K NO 7K~F, I8 ELISA i
FIE UL FATI IL-6. TNF-a 7K.

24 WEHEF S

241 AEERTRGE Gl SRR Z I TCMSP AL
PEEEW, DA 4 BN, M RAM L
5y, CLEBRZEYIRI I Coral bioavailability, OB) =
30%- ZKZj1E (drug likeness, DL) =0.18 Affiikts
e, 256 SCHRIRIE IO AH B 2504 R 14 i o VR 9 4 X
TE I UKL R A0 272 B9 o

242 J5 BE RN R Rk
Drugbank#(#f& )% MIPubChem#4 MG %, S &1k
T 3D E R, TRAFN “mol2” 4%
H A “mol2 A% S b A% & SwissTarget
PredictionfEZE T &, FH R T Ao HE A, 1 HCH
45 R 3 “Probability=0.1" 4L &, 8, &M
UniProt¥{4f i IERE s A FONE 7 4K, i a9 2
P22 By BOAE FHAE 1 o 3830 TTDHHE % R GeneCards
B, R “Inflammation”, LABER
“Score” BRI BN KA, EFE “Score=4.0"
VR SR B B A, 2 AN B B i e S
IR ZEE, FIHUniProtddi FERIE, 1525
L=

243 (EHESREST  FERKIEREBURAL T K
R S EE S SN Venny 2.1 fEZR T H, 22
B, $ERCT R, BRI 4 i Ii UL A 22 Al
SHERT RAERFE Ao FAEFHEE U String 2045
FE, Wkl “home sapiens”, t(EAH EAEFE W E
A “medium confidence (0.4)”, HARSHERIN, P15
FAR-FEAFAEAER (protein-protein interaction,
PPD K&, RAFH TSV AL ¥ TSV Ao fF
A Cytoscape 3.7.2, %57 PPI W%,

2.4.4 FERAMK (geneontology, GO) IhAEMIFLHR
FER 5 2RI 4H A B4 1S (Kyoto encyclopedia of genes
and genomes, KEGG) g E £ 1 HiA/EH

# S5 A\DAVID 6.8 ¥4 %, #H1TGOTIREMKEGG
PR E ST, EFEHEAET 10, HP<0.01, FDR<
0.01 HE AT 4T
245 MR -E RIS SR i
Cytoscape 3.7.2 A, il “ 24447 1 o3 -1 FHHE
M gL T RN AN AR R E R A R
W5 2 A DU E B . I8 % “ Network
analyzer” ffifF T B N2 280 TR EEA
W28 SR AR R R, HAEBOR, 4R
T SR X 4 Hp () B LR K
2.5 {LERSTHI ADMET §fiE

Xf IR P 2%t A 4y 34T ADEMT A 24571
SEVETR TN, TR AR 2 ) A I R (5 TR
REE) MR E B RS, G55 &2 I e i
FH. REBAEDT: BHESTFNILLEDIA
Discovery Studio (2016) #Afr, fEiZEAF “Small
Molecules “# T f#)“ Calculate Molecular Properties”
HHik$E ADMET Descriptors, FHAtZSHEFEINK
&, miih Run, 8471, R X AL 22 50 7 25 °C
RIS R | LA 7 [ (blood-brain barrier, BBB)
WIFEME . AREREEELS R . 38
FIBARAE LT R . AKIEMEEAT 28 04 10 24 34 4, 4
AT G FEHAC. MK, &F. & fE: BBB
WIEMERT N 04 1. 24 3. 4, HRMCERIEE .
s AR KL JEEAR HENS R FAT, 400
RFETCF B ERA R AR T 43
0. 1. 2. 3, ZrnlRERGERBIEIREF . EUEEF
ER SN S
2.6 HPLC ME&FRBEERAPFHRER. ER
B2 WS FEAE S =
2.6.1 {2 Shimadzu Shim-pack column C g
%R (250 mm X 4.6 mm, 5pum); ¥R N 30 C;
AR 1.0 mL/min; 57 3URBR A RE SRR I
AN - F OB -0.5% B BR Bk K I TR
(67 212 1 21), SERE YR+ WNmHE R R 78 U2 R
RN (A -0.1%EF KR (B), BEDE
it: 0~80min, 12%A; 80~90 min, 12%~27%
A; 90~110min, 27%A; tMlEK A 210 nm; B
FEEN 10 uLo BB IEME 73 T # RE SR R il i
T, ¥ RAMET 5000
2.6.2 PHEMVEHI & BUOSERER . AR .
MRS . R RS R, RENE, INHEE
S R SRR R 0.05 mg/mL. BERER 0.06
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mg/mLIF% A 1, S IEERR 0.08 mg/mL. %
XUAF 0.25 mg/mLI X B8 FA W 2.
2.6.3 PSR RIEIRE UG RIS 0.5 g,
FEwmoE, BREHVR, %M 70% M EE 25 mL,
I, OEpiE, HAEAE 15min, B, FRE
i, H 70%R NSRRI E, WA, i,
e, BRfS.
2.6.4 FEINE 4R RO ISR 1.2 1
PO E S 10 uL, JEAHPLC, W, B,
2.7 GHEFES
KH SPSS 17.0 HAFEAT G vt 504, Hidls LA
X +sEKRN, WABERR #4556, 2 A ECRH $
PRI 28 5 22 0T o
3 #R
3.1 ErEEFR /N REEMAKENS M
mFE 1 foR, SERAMI, A4 NE
Ji G 5 B SR PR (P<<0.01), 3% B4 i 75 Sker v]
HF A E — HR BTSN/ BRI . S FEK
FAAREL, 4 RSBk . KF R4 I %
S, NG RS IR RUR AT R APt ER

x1 ERBEETAX R EEMAKERE (X+£s,n=10)
Table 1 Effect of Jingang Qingwen Granules on auricle
swelling in mice (X £ s, n=10)

A5 Milgke)  HMKE/mg  MRIDHIZ %
e - 11.18+1.28 —
KA 0.10 3.84+1.29™ 65.67
KAl TG 6.94 3.91+£2.71% 65.06

3.47 426+1.86™ 61.90
SRR "P<0.01
**P <0.01 vs model group

32 £NFEERFNSAMMEST RAW264.7 HiE L
&R NO. IL-6 F1 TNF-o 7K FHIEZ0E

MTT R EoR, XA/ R A 100%,
& A IRLURL S 25 I s AR B A ZE RN
245 M35 H A RRAEIE 270 08 98.01%. 103.92% A1
100.89%, 7 AH M7 & T J6 B W 4m B 2 .

W 2 fior, SRR, MR H N B
i NO. IL-6 Al TNF-o, 7KF- B & F+ 5 (P<<0.001),
PR LPS TS RAW264.7 4l 4 REN 2 N« 5
BT ZH LU, 4 I i TR 157 A1 751 22 2 R b 2 oK
A4 FiET NO. IL-6 #l TNF-a /K F35 5 2 (&%

®2 SHBEETASAMBEN RAW264.7 A EER NO IL-6 F1 TNF-o KFHIFNET (X£5s,n=6)
Table 2 Effect of Jingang Qingwen Granules contained serum on NO, IL-6 and TNF-a levels in supernatant of RAW264.7

cells(X+s,n=06)

2 NO/(umol-L™") IL-6/(pg-mL™") TNF-o/(pg-mL™")
Pagic 11.18+1.28 2.5240.01 4.671+0.01
iy 35.2141.37%% 833.81 £0.02## 932.44+0.06%##
L FE KA 18.03+0.67" 193.76 +0.06™ 168.11+0.08**
& HIE IR R 12.5740.60"** 127.1940.01" 117.4040.02***
13.03+0.86™° 97.67+0.02 104.0040.02*

S HRALLLE: #p<0.001; SRR “P<0.01; SHZEKRMALE: “P<0.05 “°P<0.01

##P < 0.001 vs control group; **P < 0.01 vs model group; “P<0.05 ““P<0.01 vs dexamethasone group

(P<0.01). SHsFEKINHALL, 4 515 RBR
RFEH FIEW NO. IL-6 F1 TNF-o 7K V-3 & 2 F%
ik (P<<0.05. 0.01), $&7~4 XiEEMAEA B B 1)
PLRAER
33 ESREEBEWNEFERS. A KRR SAFIE

it TCMSP Bl E ARG R U318, Shiiik
55 43 MEERSY (8 3). 83T Drugbank %3
H1 PubChem #i#f P 43 7ll15 21 1077, 2673 ME2EH
YRS, MIBRE YL A, 2 UniProt $UdfE FEFRUELL
SRR, BRTRE] 619 MEERHE A

i TTD E#EEFM GeneCards #UHE FE 4 W15
F| 43, 550 ML, MR ESEA, 4 UniProt
RAESE p A FR, 193] 584 NERHE .

34 (ERESTFEFMEE ST

WIE 1 s, AR B R B R A 4R
B A 1281, AUFE B Itk 240 g8 2(B-cell lymphoma
2, BCL2). 405 & A K%l 1 Ccyclin-
dependent kinase 1, CDK1). K&K 4 (dipeptidyl
peptidase 4, DPP4). FREAKRF T2k (epidermal
growth factor receptor, EGFR). ¥# J5i5 BB 3a
(glycogen synthase kinase 30, GSK3A). ¥+
JUN. )i 48 & HH 1 (matrix metalloproteinase 1,
MMP1). IL-6 5%, JEIL K433 PPIME, ]
B 128 AT AL, 2019 Ral, 19 S BEAE AN
31.5, MIZEHLLE 0.676.

W) FE (biological process, BP) ‘& 57 #rH
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Table 3 Main chemical components in Jingang Qingwen Granules

NETS CAS &5 3% CAS 5
T & T 17369-30-1 THZER 3486-66-6
FE D BRI 89560-99-6 ik A 111-02-4
B Rt 105661-47-0 FKNEET 6873-09-2
eI BT 3486-67-7 B A L 3570-62-5
JL (= 546-97-4 o] 70028-59-0
B-4 55 B 83-46-5 WA 21967-41-9
FIR R 508-02-1 WER 491-67-8
RERIR 77-52-1 5,8,2- =3 L-7- FHE FL 77056-20-3
SRR 327-97-9 RHLIREE (FRLE)D 4049-38-1
=N 153-18-4 B H 19103-54-9
5 LA R 99-50-3 B 11 55084-08-7
IR 331-39-5 N LSS 480-11-5
Wit B & 117-39-5 AR R S 41060-16-6
1l 25y 520-18-3 WA 55084-08-7
ERT AT 29838-67-3 TRIEAR 18956-18-8
TR ZR 480-18-2 KILKER 490-46-0
AT 572-31-6 SEME 480-44-4
WHESR 632-85-9 e EW 1 136083-93-7
(+)-FANEHE 487-36-5 HREETH 20362-31-6
T 487-41-2 P NEEE 491-70-3
T 472-15-1 Al N 11079-53-1
R 487-39-8

2Ry

1 WERSFRRBEXEEREEE

Fig. 1 Venn diagram of intersection targets of chemical

components and diseases
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Table 4 Literature verification of anti-inflammatory effect of Q-Marker

sy PR (umol LY iEMESSA iR 5 P e bR SCHk PMID
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