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Abstract: Objective To analyze and predict the quality markers of Erdong Decoction (—-4¢7%) based on fingerprint and network
pharmacology methods. Analyzing the potential quality markers (Q-Marker) in Erdong decoction by constructing the the network of
“compound-target pathway” through network pharmacology. Methods The fingerprints of 15 batches of Erdong Decoction were
established by using HPLC method, and their peaks were identified and assigned. At the same time, the results were analyzed and
evaluated by using the similarity evaluation software of chromatographic fingerprints of traditional Chinese medicine (2012 Edition)
and hierarchical cluster analysis (HCA). Results The fingerprints of 26 common peaks were established and 7 common peaks of
neomangiferin, mangiferin, hyperoside, baicalin, wogonside, ammonium and melaleuca-3-O-B-D-glucuronide were identified. The
similarity between 15 batches of fingerprints and the control was greater than 0.97, and 15 batches of medicinal materials were
grouped into two categories. Using the method of network pharmacology, it is concluded that neomangiferin, mangiferin, hyperoside,
baicalin, wogonside and ammonium glycyrrhizinate may be the potential Q-Marker of Erdong decoction, which may play the effects

of nourishing yin and clearing heat, promoting fluid production to quench thirst by regulating insulin, Rapl (Ras-associated protein
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1) signal pathway, hepatitis and other signal pathways. Conclusion The established fingerprint analysis method has high sensitivity,

strong stability and accurate and reliable data. Combined with network pharmacology, it is found that the six components have

transmissibility and traceability, and are related to the efficacy of Erdong decoction. It can be used as its potential Q-Marker to

provide reference for the further study of Erdong Decoction.

Key words: classical prescription; Erdong Decoction; fingerprint; network pharmacology; quality marker; neomangiferin; mangiferin;

hyperoside; baicalin; wogonside; ammonium; melaleuca-3-O-B-D-glucuronide; transmissibility; traceability
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1 {EEHH
1.1 &5

Agilent 1260 = 8GR AH A3, SEH Agilent 24
F]; Sigma TGL-16G B! mid A R 5500, Sigma 2
Fl; SB-XS205 BYHLFIrHT R, i L AEREE-FER
ZNT]; 2L AN, BERENA 7 .

1.2 g

TERF. S, HEF. DRSS, B

FREoaT i, T E R RE I R, S A

N 110607-201704 111521-201809. 110715-202122.
112002-2-1702 110731-201910, J5i & 43 Fik I h
98.1%- 94.9%- 94.2%- 98.0%- 98.0%; HrT-FH
TR 4R -3-0-B-D- 1 & KRR 10 HE i, D) 114 R
FrARERAMRAT, #5707 DST201128-017.
DST200802-040, J5i 7> #4474 98.0%.

ZIMIGE TAFE=H, 15 HLZGMRIEILE 1,
Kd Py N14a i BE 25 RL 2 B TG IR R S E, K&
NHEBRREBHEYIK L Asparagus cochinchinensis
(Lour.) Merr. [F) TEEHUR, 224 8 H GRREH R &
Y34 Ophiopogon japonicus (L. f) Ker-Gawl.[f]T
e PR, R AE B O T OREAS AR R M A Rk
Trichosanthes kirilowii Maxim. ] TR, HEANE
TERL 5 B A %S Scutellaria baicalensis Georgi
R, BV E SRR R E Y R R
Anemarrhena asphodeloides Bge.Ft) TR 2L, faf -
NBEERE B AEYIE Nelumbo nucifera Gaertn.[f]T
e, AZATMEINSBEY NS Panax ginseng
C. A. Mey HTBMRAIRRZE, HE N ERH B EY)
H¥ Glycyrrhiza uralensis Fisch. T ERARFIAR 2,
22 S0y = PTAERT T G 4% R E 2588 2020 SE R
HH R R 2K R A AL R308RI R
FHTHSE, SR NE 2.

2 HEEER
2.1 BIERMG

MS Technologies Target-Core Cis i+ (100
mmX4.6 mm, 2.7 pm); FBIAHN ZHE-0.1%EEE K
T, BREEDERL: 0~5min, 2%ZJ: 5~15 min,
2%~6%ZME; 15~30 min, 6%~9%Z.fiE; 30~65
min, 9%ZME; 65~70 min, 9%~14%ZJiE; 70~
85 min, 14%~16%ZMiE: 85~95 min, 16%~17%
N+ 95~105 min, 17%ZJiE; 105~115 min, 17%~
20%ZJE: 115~120 min, 20%~27%ZMiE; 120~
140 min, 27%~33%ZJE; 140~141 min, 33%~
90%ZJiE: 141~142 min, 90%ZJE: RS 1.0
mL/min; #BEFEFE 10 pL; KK 254 nm; AR
30 C.
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Table 1 Source of Chinese medicinal materials of Erdong Decoction
%Mt i (S
K% mEAM (120201011~120201015). SEHIAFE (120201021~120201025) PUJII4RFH (120201031~120201035)

PI=4 (220210511~220210515). #IT#IR (2202010721~2202010725) #RTAHLMN (2202010731~2202010735)

FAEK YLIRMBH (320201111~320201115) b2z E (320201121~320201125). A EG#EF (320201131~320201135)

WE WHEE (420201111~420201115), 2R (420201121~420201125). BRIFG R # (420201131~420201135)
HBE WdE 5B (520201111~520201115) ZRIZ=M (520201121~520201125), thFGZ4E (520201131~520201135)
M LPA IR (620210811~620210815) AR E B (620210821~620210825) #F#IFE (620210831~620210835)
ANZ EHRER (720201011~720201015). BRITER (720201021~720201025). FHKF (720201031~720201035)
HE HRER (820201111~820201115). WEE 7RI (820201121~820201125)., TH R & (820201131~820201135)
F2 1SMTLFHRIKAMES
Table 2 15 batches of Erdong Decoction sample pieces
5 K& B RAEH HES k] fig - A& HE
S1 120201015 2202010731 320201111 420201125 520201123 620210812 720201022 820201134
S2 120201012 2202010123 320201135 420201121 520201113 620210822 720201034 820201131
S3 120201011 220210512 320201123 420201135 520201121 620210831 720201013 820201115
S4 120201031 220210511 320201125 420201123 520201134 620210835 720201012 820201122
S5 120201033 2202010731 320201124 420201113 520201121 620210815 720201014 820201133
S6 120201034 2202010122 320201133 420201122 520201133 620210811 720201015 820201112
S7 120201023 2202010733 320201115 320201114 520201135 620210821 720201031 820201123
S8 120201035 220210515 320201132 420201134 520201125 620210834 720201011 820201111
S9 120201013 2202010121 320201114 420201124 520201112 620210823 720201025 820201135
S1I0 120201014 2202010735 320201131 320201115 520201132 620210832 720201033 820201125
S11 120201024 220210513 320201122 420201133 520201114 620210825 720201032 820201124
S12 120201022 2202010125 320201121 320201111 520201115 620210813 720201035 820201114
SI13 120201021 2202010732 320201134 320201112 520201131 620210824 720201023 820201123
S14 120201032 220210514 320201113 420201131 520201111 620210814 720201021 820201113
SI15 120201025 2202010124 320201112 420201132 520201124 620210833 720201024 820201132
22 EREHIE g, AIBES.60g, HE 281g, AZ281g, filt 5.60
221 JKPOEMGSE —AGnBTHRIEEZT g, JL55.60 g, INZEIH#K 650 mL, fNaE#iE 30 min,

E (EFLEY =, ChidE: “RE, 6 EE
&, EIEHMN, #EHE, —&%E--im B,

RA& (TR, By, &4 (55, 20, 1k (—
B, W% (—8), M (—8, HE (HD),

NS (F5), firt—%%, KER.” R 2%
R A (1 AR B4 T GRS B (7 J 7 D3
TR BAH RS E , TEAERE T A 373 g,

—BREET 5 BRI EURIECH “KER”, W)
Z: 8 2009 4 [ 5 PR 258 HE R O T BV KBRS AL
Py 2 T 2 = A B ) RN DG SCR IR 4 B st =
HIASEES, e A bn e IR dl 25 J5 % FREL
KA 11.19 g, 24 16.78 g, KAEH: 5.60 g, B5% 5.60

K E B 5 S0 K BT 30 min, 25V RN 550 mL
A#GE B 30 min, A 100 HiEMIES, /I
2 UCUEW, A I E RAKE A2 1000 mL &2,
HIFEN

222 RAXEEGIS REERDGHTI R
BAF. &2, BT, TIR4EK-3-0-3-D-Hi %
PERERRE . DUREH . HHERLIEET 25 mL 2
H o R 1) ST R BE 43 )4 0.128.,0.048.,0.040,
0.072. 0.052. 0.048. 1.960 g/L R &% B8 SR .
223 HEASERIHI S B “2.2.17 TR A
FIH) & %/KR 5 mL, 10 000 r/min 250 GE L
F42 5 cm) 10 min, U EJERGE 0.24 pm ZKARTEAL
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Fig. 1 HPLC fingerprint (A) of 15 batches of Erdong Decoction substance reference (S1—S15), its common mode (R), and

HPLC diagram of mixed reference substances (B)
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Fig. 2 Attribution of reference characteristic peaks of Erdong Decoction
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FEIR 2 6] W 5 FEHE A AE R 2 5o :]11
2.7 HCA 8 T
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W g5 T A I R S04, R SPSS 21.0 #di S10
N g S12
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B N AL NN sS4 —
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N, 15 KGR IRERE T/ 2 25, FESL ST, s6

S5. S9. S11. S15 N 1 2%, Fih S2~S4. S6~
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PEAH D SCRRBIFFL, 955 F2 B o) 22 W R B i 2K
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3 15 HZZIAMEEER HCA REIRE
Fig. 3 HCA tree view of 15 batches of Erdong Decoction
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K, @kt BEARARERIS. R& £4. AZ
FEVEVEROT AR EMZRES  RACK TS 1t 7y
REFER. GGt Afe g g AL, BLE 6
AT DS B PR AR e, HLRERE SR A 2
Vo FE N B S AR 3 o TR I A AT A
HLLE 6 MEaEYIE MR EY . FIH NCBI %t
#& (https://www.ncbi.nlm. nih.gov/) &KX 6 MEik
& W) Canonical SMILES, A& Z0F 58 AE 4 -
282 ZApHFENHSREEAHN %6
% P B 43 B Canonical SMILES 43 7l %1 N Swiss
Target Prediction #{#% % Chttps://www.swisstarget

prediction.ch/) BEAT Hoxf WL AR I T, K AH K
MEAMTEE, ERESHA, A3 6 METE
BRI 252 AR A

283 HEH-H\ A MEAEHH (protein-protenin
interaction, PPD) PIZ& b W38 Fiife 45 21 (1) 252
AR S NELHIEE STRING Chttp://string-db.
org) HEAT PPI MIZEHE, EFEMFIN “Homo
sapiens”, AL HIE/E “high confidence>0.9",
FHEGCEE R 5, HRSHRERFFAE, 43
| 242 AN A PPI M ZE I (B 4). ¥ PPLI¥ Sy
Prai R EL TSV CAR K F A Cytoscape 3.7.1 A
W, FERIHHE A “Network Analyzer” ThEEXT 43T
g5 JEAT ¥ AN 8 Ik 4 B,k WU ARk B M
(degree). M#h 0t (betweenness centrality) F
Far A (closeness centrality) 3 MNaFNSE
KT AL B A =10 BIHE A E R B . 220
kIR H) 21 N, AR 3.

B4 242 MEERR) PPIMLE[E
Fig. 4 PPI network diagram of 242 target proteins
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Table 3 Topological properties of target network

L g4 Aot BEhott EE
PTPN1 protein tyrosine phosphatase, non-receptor type 1 0.0155 0.3293 10
JUN Jun proto-oncogene, AP-1 transcription factor subunit 0.022 0 0.354 3 13
SYK spleen associated tyrosine kinase 0.003 5 0.3525 13
HDACI1 histone deacetylase 1 0.062 9 0.3214 15
SRC SRC proto-oncogene, non-receptor tyrosine kinase 0.308 0 0.438 3 43
ITGB3 integrin subunit beta 3 0.014 1 0.3516 15
INSR insulin receptor 0.008 6 0.324 5 10
STAT3 signal transducer and activator of transcription 3 02197 0.402 9 32
MAPK14 mitogen-activated protein kinase 14 0.014 5 0.3553 12
NR3Cl1 nuclear receptor subfamily 3 group C member 1 0.026 0 0.3418 13
PRKCZ protein kinase C zeta 0.006 4 0.3325 12
EGFR epidermal growth factor receptor 0.064 8 0.384 6 16
L2 interleukin 2 0.0117 0.340 1 14
AR androgen receptor 0.0357 0.036 9 14
CASPS8 caspase 8 0.037 8 0.348 8 13
PIK3CA phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha 0.026 6 0.380 3 24
LCK LCK proto-oncogene, Src family tyrosine kinase 0.062 2 0.3857 24
CASP3 caspase 3 0.026 9 03191 14
KDR kinase insert domain receptor 0.0339 0.3562 13
GRB2 growth factor receptor bound protein 2 0.047 4 0.369 9 23
PRKACA protein kinase cAMP-activated catalytic subunit alpha 0.063 0 0.384 6 12

2.8.4 FEFAMK (gene ontology, GO) IhAEE 4> 201 =5p

Br At R R AL 2 R AH B/ R4 (Kyoto 15| == MF

Jeos, WK 5, BP EEOFHEAFER. RNA £
R 7Y (egulation of
transcription from RNA polyerase prometer) fI 45 &
SEJ7I; CC EEW MR, ATP 56551 #E; MF
FEW LR FTE R ARSI . KEGG
B ETILAS BI5% 56 18I o 128 HUHS 5 S 3 1 B ) gk
TR, WK 6. RIS/ REERATE, =700 5 Z&% GO BENH

YRR 7> & S IE g £ B A FEE. Ras MXEH 1 Fig.5 GO enrichment analysis of Erdong decoction

encyclopedia of genes and genomes, KEGG) i & g 1

&7 FIF Davide.8 ¥ % (https:/david.nciferf. 3

gov/) WA E ) 22 D RBEHE ST GO iR s :

MMl KEGG 1B & 70 1. GO Thae s #r fl O mramesoe the momemons

KEGG @B 7 #I2EH “P<0.01” Fll “Eenjamini< SESSSSsi s ESi fissiis
GO THREAITILAE] 49 4 H, Jorb it 12 Bpfr R f BT Eigiis

(biological process, BP) 5 28 2%, 4HBZHE% (cell 7 g QE'; = “55“2% E

composition, CC) 5 3 %, 7+ FIIfit (molecular = g émég &2

function, MF) (& 18 %. HLHLHA 55 Vel 03tk 17 2 A

-

egulation of transcription from RNA polymerase II promoter
vascular endothelial growth factor receptor signaling pathway
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Fig. 6 KEGG enrichment analysis of Erdong Decoction
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AL =& 6 AN vl ReE T R B IR R
N1 (protein tyrosine phosphatase non-receptor type 1,
PTPN1) T 5 0 8 I ER B PR G 1B (protein tyrosine
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Fig. 7 “Ingredient-target-pathway” network diagram of Erdong Decoction
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