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Prediction of Quality Markers of Yinhua Miyanling Tablets Based on Fingerprinting, Chemical Pattern
Recognition and Network Pharmacology

WANG Zhenzhou'??, LIU Rui', LI Sheng?, ZHU Jizhong® LI Pingya®'(1.Changchun University of Chinese Medicine,
Changchun 130117, China; 2.Jilin Huakang Pharmaceutical Co., Ltd., Dunhua 133700, China; 3.Jilin University, Changchun
130117, China)

ABSTRACT: OBJECTIVE To predict potential quality markers(Q-markers) in Yinhua Miyanling tablets based on fingerprinting
and network pharmacology methods. METHODS HPLC fingerprints of 13 batches of Yinhua Miyanling tablets were established,
and the similarity analysis was carried out using the "Chromatographic Fingerprint Evaluation System for Traditional Chinese
Medicine" to identify the common peaks and attribute them. The fingerprints of Yinhua Miyanling tablets were investigated using
chemometrics, cluster analysis, principal component analysis and orthogonal partial least squares discriminant analysis in
combination with SPSS 26.0 and SIMCA 14.1 software to identify the major signature components responsible for the differences.
The network pharmacology was used to screen and analyze the targets and pathways of Yinhua Miyanling tablets, construct a "drug-
component-target-pathway" network diagram, and predict the Q-Marker and core targets of Yinhua Miyanling tablets.
RESULTS HPLC fingerprint of Yinhua Miyanling tablets was established, and 27 common peaks including chlorogenic acid,
mangostin, wild baicalin, lignocerin and quercetin were identified. Chemical pattern recognition analysis screened five components
as differential markers for Yinhua Miyanling tablets. Five active ingredients, 20 core targets and 20 key pathways were screened by
network pharmacology, showing that all five active ingredients could be used as potential Q-Markers. CONCLUSION  The
method is stable, accurate and feasible for screening five chemical components as potential Q-Markers for Yinhua Miyanling tablets.
It provides a reference for the overall control of the quality of Yinhua Miyanling tablets, and also lays the foundation for further
research on the mechanism of action of Yinhua Miyanling tablets.

KEYWORDS: Yinhua Miyanling tablets; fingerprints; chemical pattern recognition; quality evaluation; network pharmacology;
quality marker
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AR R i T (ONIEHL) AR,
HaE ., FEGE. RE. BEZ. A6, JIIK
LRI R REA L ATOR 10 BREGH
AR, FInTE AR L RS . R I
Hrh SR RAME . R ERY,; PEEE
FTLAFIDRIF M . AR IEsst, PIE B2, AT
PR ; PEAZEAAIIR; & AR . 75 A
fTE; R FIE AR NIAREFRR . Bim; 7S
HAHOMEZY, B AAACEREE I FIR, AT
OFEHLA . W R REIE R L IERIE K
WiH ey, RAERMZy, BAEEY . T
B ORATE 2T, WS HBRPIE . HRL A
MR IR, BARZYEEMF oY R, BRAEI R R
Jr T LA A 32 A v AR E JE R A 3Rk, 1] S AE (K]
TG, IBIT MR RGEIEDT s AL R R
AW PR 25 A E R Ib B, BeS &2 fig ol
PR 2R R B RE R B RGN 25 5 4R AR
WA R A Bl A P B i e A5 2 e T
IF, 78 PR B IR SE R IE IR T S B R A i
PREGERIO,

e TR A Z . 2 E R,
25 MR 2 75 AH B RO AT B T DIk B ek 1 3G A VE H
Bl THESE R, mafELlaaEs, T
I, XA 2B AR rp B e SRR e R AE R
Hh 2k i bR W) (quality marker, Q-Marker) iX —
WE, X 2GRy BT B A TR U gl
T LTS R AE 2 05 T 5 T 24 fh 2 oy el
—MgaEnEiEEe T, BATENR, e
PRSI IR A SO0, A e A ) A
ABHPEI AR AR 25 B,
b2 188 2 AL — R 2 00 2 i
AR, b2y st BA TN, fEf
AROTFM R B AR B UN X 48 a0 g
B & s Al DA W 34T 50 A, 2 A Q-Marker
A H B kT A 2R 2 A A AT R A
PR, IO &4 24 B2 R A0 Ui 3k 1 o 245 52 0 O M
a3 BUED R ROGHETE I, A 25 )-n A -4
SLPRR PR A, T A

L, ASHIESE dE 37 AR AL W R R 9 HPLC 48
o K, JR4E A B2 T (cluster analysis, CA).
F W53 43 B (principal component analysis, PCA).
LA Ko 1E 28 i B¢ /N 30 FI 51 43 B (orthogonal partial
least squares discriminant analysis, OPLS-DA) %54
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T IE TR LA, 455 2% 24 B 0 At
T S bR AR U, AR R R T R
4. W REITN RERMES S,
1 XE5RF

LC-2030 w0 AR AR . AN ES (H A
BHNFE]); XS105DU B 45 4y 2 —HL T 40T R
- G MR -FE R £ 28 \)); KQ-600DE AU 5
PG DR (B LR AR A BRA A o

PP (S 110842-202010; 4. 98%).
TR JIES . 111607-201704; 4. 98.1%). K
BREZE S 111520-202107; 4H7EE: 96.3%). Hit
& @S 100081-201610; 4EHEF: 99.1%). 45
R @5 . 100081-201610; ZiifE . 96%) ¥ [
B 2 R e BT B s BERR IS Al s IR
2N (it %%, [ Fisher i 2 7)); HAbik
B arati. 13 HUARAEM R R F [ 5 MR 251
e A BR AR, MAk: BH 0.5 g #H5a51H0
061203(S1), 061212(S3), 061225(S4), 061228(S5),
061229(S11), 071002(S2), 071004(S6), 071008(S7),
071009(S8),071022(S9),071212(S10),071213(S12),
071215(S13)].
2 HESHR
2.1 (S

A Apollo Cg 15T (4.6 mmx250 mm,
5 um), FBEHH A ZHE (A)-0.1% B H R 7K % K
(B), MBREEVEME (0~18 min, 7%—8%A; 18~30 min,
8%—12%A; 30~50 min, 12%—15%A; 50~
60 min, 15%—18%A; 60~65 min, 18%—
23%A; 65~70 min, 23%—25%A; 70~90 min,
25%—30%A; 90~100 min, 30%—7%A); Vi i K
1.0 mL-min™'; #HEE A 10 pL; B R 35 C; K
M. 340 nm,
2.2 WA
221 IRAXETE WS R o BB RS
. PR ORBEER . W ER . SRR RS
W, BERE, BEFR—SmLEM T,
80% WA, 7S, HliHE 1 mL 47 10~100 pg
XTRESHAIR G, S, B
222 MEABEWEIES BB R AWM R R
R, BRAE, AR R 3 g, KEEFRE, BT
HEEHIEI T, K% A 80% H BE# 30 mL,
R (100 W, 40 kHz)45 min, €1, HEWZET,
i 80% MBI, A% 5mL, HIfE,
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2.3 ik
230 AUEVRE S RS BRI,
“2.17 TUF ARk SRR S HERE N E 6 RITIE R
WEE . DIEIB A 4 S st R iR S I S,
2638 Ge 1T I AR B 45 R AE G AH X AR B B[R]
RSD<0.96%, UFBH T LA EAG % 8 R AT
232 BEEMIRE SRR — A R
61, % “2.17 W@k A EAEE, e
R, LUGETE T 4 S IG SRR RIG 2 IRIE S,
2t Bt Oy vk SR A 2 45 R AE 06 AE X AR B B (]
RSD<0.90%, FMAEELE MR
233 FEMHIRE RS AREUE — R A
e “2.17 WUF AR &M, 40T 0, 2, 4, 8,
12, 24 h iR E, oSk Eaig A . DA A1
4 SUELRIRTRIE N S IRIE S, Gt kit A R
TN, A RFE WA R B B[R] RSD<2.03%, AH XTI
I F RSD<2.46%, FHML 7 iLLE 24 h IWERE P
RA4r.
2.4 HRALMAR R e sC R R SRR TR
B 13 AR e R A b s, 1% <217
B NN R S L I Bi = 2B B T S iy L s P G U 1)
13 {LARAE I 48 R A HPLC (a3 & S A “rh2h (g
18 S R FE AU R R 48 2012 FiR)” , AR
AlA, ST BUEIE T, R Z SROE Kk A
SHVCHD, $EEUEIE IR 27 A JEF (i ide A ploxt
MRS R, WA 1. SRIGHRIESE SR 53 5l AAH
RUEM RS, HHras A dE sCE g S A

Rl RLWRR R & 5 RAg o E S e R

FLIE G AR RIPE 2285, 13 HEURARAE I R R A FE
5 BT LR T AR R BEAER ILAE 1. 13 41t
FEABUAHBLRE RAF, AR it 15 00 R P2 3% 1) A
U ¥1>0.93, WAL 498 5 B ittt 1] i 2

FE o
4 222
235 e ez
L0 2 | e7s oh' a8t P52 27
! } S13
] I A [] S12
L | SI1
1 i | i S10
| I i -8 S9
N S8
| Joh— S7
Al ‘ : | N 56
1 | A K HH ML K S5
il | S4
| i | S3
115 , bl — 1
0 14.51 29.01 43.52 58.03 7253 87.04 101.55
t/min
B 1 4RALuk R R AR & (S1~S13)HPLC & fm [ # & *t B
B (R)
Fig. 1 HPLC overlay spectrum and control spectrum(R) of

Yinhua Miyanling tablets sample(S1-S13)

LA W 1) U5 & AR A

BOR & X s . b, % 217
o SRR, JE SR EIE LI 2. #E1T(E B
XGRS E 4, 8, 22, 23 Fl 26 S A EIEIK K
RERIERR . TEARAT . BPEEAY . OKEBREER | MK
o Vb4 SRR AR AEm Y 1, Zad5it
ST, A4S R AR 0 AH X R B4 B ] 9 RSD
0.00%~1.69%, AH Xt Ug [ FL % RSD N 6.09%~
9.99%, i 13 #ALERAE MW R R FE S E R T AR

2.5

Tab.1 Similarity between the fingerprint spectra of the test sample and the control of Yinhua Miyanling tablets

P S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 papit
S1 1.000 0.992 0.999 0.982 0.982 0.845 0.808 0.821 0.805 0.807 0.860 0.955 0.834 0.947
S2 0.992 1.000 0.992 0.972 0.971 0.846 0.819 0.833 0.818 0.819 0.842 0.978 0.843 0.949
S3 0.999 0.992 1.000 0.984 0.984 0.846 0.807 0.821 0.805 0.807 0.860 0.956 0.833 0.947
S4 0.982 0.972 0.984 1.000 1.000 0.852 0.812 0.824 0.813 0.812 0.873 0.956 0.837 0.949
S5 0.982 0.971 0.984 1.000 1.000 0.851 0.811 0.822 0.812 0.810 0.874 0.954 0.836 0.949
S6 0.845 0.846 0.846 0.852 0.851 1.000 0.991 0.994 0.989 0.990 0.985 0.833 0.997 0.969
S7 0.808 0.819 0.807 0.812 0.811 0.991 1.000 0.997 0.998 0.999 0.961 0.821 0.995 0.951
S8 0.821 0.833 0.821 0.824 0.822 0.994 0.997 1.000 0.996 0.996 0.964 0.832 0.999 0.958
S9 0.805 0.818 0.805 0.813 0.812 0.989 0.998 0.996 1.000 0.999 0.962 0.821 0.994 0.951
S10 0.807 0.819 0.807 0.812 0.810 0.990 0.999 0.996 0.999 1.000 0.961 0.822 0.994 0.951
S11 0.860 0.842 0.860 0.873 0.874 0.985 0.961 0.964 0.962 0.961 1.000 0.813 0.970 0.962
S12 0.955 0.978 0.956 0.956 0.954 0.833 0.821 0.832 0.821 0.822 0.813 1.000 0.839 0.936
S13 0.834 0.843 0.833 0.837 0.836 0.997 0.995 0.999 0.994 0.994 0.970 0.839 1.000 0.964

X i 0.947 0.949 0.947 0.949 0.949 0.969 0.951 0.958 0.951 0.951 0.962 0.936 0.964 1.000
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Fig. 2 HPLC chromatogram of mixed reference solution(R)
and sample(S)

E, FEAL R RS B — U . SRR )R
TR, MES, BIUAMNEZY LM, X
FR 411 5 Ji TR 6% 00 ) 0 RE T I, DR A AR
P ERTRE T AT, iR E; Mt
FREAETEAEE. a4, RF4E%, BAHEN
FIR . W R EE DR RBERIAE T 440
. PEEE. WE. A, EaiF. Rk AT
O BFEAFIHE T2AGE.

2.6 ARt

2.6.1 CA 13 #LERAEW 2 R 7 FE S 27 L
A WU T AR A F1) SPSS 26.0 B, SR a) i
Pori e B, SRR RGROT O R 1R R B AR
SPSS 5 i i B R PR 46 S UL R 3. IR OPG B B >
10 B, 13 LR A8 W & R R vl #= AE 7= 4E iy B R
225, S1. S3~5, SII SEEMBRET 24, S2.
S6~10, S12~13 SHES MR RS 1 2,

5 10 15 20 25

0
84 =
85
S1 1|
83
S1 ——

S2

S6 J
S8 1+
S13
sl ]
S9 —J
S10 H

S7

B3 RALUWR R A= RESAHTE
Fig. 3  Cluster analysis of samples from Yinhua Miyanling
tablets

2.6.2 PCA [HTF4rHr: B 13 HUERIEIW R R
f R 27 A~ AT 0 0 1) A g A %)) SPSS 26.0 B
L BEECTEE R Ar (PO AR R IR AE Y >1 O AR
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). W2 AT, REE S A FES, Bib
TTHRRREN T 91.294%, H ks 181 2 BRHEE
Ty R R 1057 SR = 3 RR = W U G o
SATLARE e, SAE) T REAERIVE

T2 RLWRI ) ERSREERF ZREE

Tab. 2 Principal component characteristic values and
variance contribution rate of Yinhua Miyanling tablets
Sy FHIEME 5 2% BT % R 7 2 T %

1 13.931 51.597 51.697

2 5.431 20.114 71.712

3 1.895 7.018 78.729

4 1.880 6.964 85.693

5 1.512 5.601 91.294

P 4 g P, Rl LB ULt 4 A (R A 22
B BL, I 2 4> s BURE R B T I R 3 2
R MZAES 3 AT ArEAE 1 IR AP A,
DLW AT 2 A F i or o B rh AR e i K, 5
¢ 2 P 2 A FE AR A R A v Y 0 4 R
—H, AR BN A FESUGRE R R 2
) A ARRLRE A 22 S 1, AT LU RARAE MR R 7 1Y
JittE

WA E

1357 9111315171921232527
BB

4 RIPRR FFE PCABAHE
Fig. 4 PCA fragment chart of Yinhua Miyanling tablet
sample
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®3 RLUWRR £ kg BT etk
Tab. 3  Principal component factor rotation load matrix of
Yinhua Miyanling tablets

i A1 52 K53 54 Y5

S1 0.125 -0.910 -0.216 0.113 0.109
S2 0.376 0.598 0.543 0.298 -0.096
S3 0.553 -0.506 -0.276 -0.252 0.423
S4 0.738 0.108 0.549 -0.016 -0.119
S5 0.914 0.051 0.310 0.033 -0.082
S6 0.953 -0.075 0.027 0.105 -0.003
S7 0.962 0.122 0.117 0.057 -0.014
S8 0.972 0.093 0.158 0.056 0.005
S9 0.902 -0.191 -0.002 —0.081 —0.088
S10 0.974 0.126 0.111 0.076 0.068
S11 0.815 0.520 0.107 0.074 -0.036
S12 0.982 0.042 0.130 0.062 0.088
S13 0.970 0.170 0.092 0.052 0.094
S14 -0.119 -0.337 0.016 -0.753 -0.289
S15 0.918 0.153 0.195 0.043 0.199
S16 0.683 -0.085 0.566 0.080 0.084
S17 0.083 -0.181 -0.074 0.872 0.047
S18 -0.037 -0.223 —0.112 -0.371 -0.812
S19 0.961 0.079 0.023 0.028 0.126
S20 0.963 0.044 -0.006 0.012 0.121
S21 0.961 0.053 -0.023 0.022 0.127
S22 0.170 0.898 -0.104 0.098 -0.176
S23 0.513 -0.714 0.052 -0.044 -0.179
S24 0.158 0.893 -0.161 0.005 0.323
S25 -0.239 0.319 —0.742 0417 -0.154
S26 0.352 0.842 -0.125 0.081 0.310
S27 0.613 0.656 —0.092 -0.068 0.370
K5, mIEATAL, 1I3HUEBAEMRRRAR N 22,
5 CA 45—,
2.6.3 OPLS-DA ¥ 13 HLARFE IR 7R H kL 5 Y
A M1 (PCA-X)
4
: &
S ) 14#;
-2
3
255 S0 5 o s 10

t[1]
R2X[1]=0.703 R2X[2]=0.076 8 Ellipse: Hotelling's T2 (95%)
5 BHFLRKRAHEREER 22N ELIHE
1~13 9 13 LRI R R AR o
Fig. 5

Yinhua Miyanling tablets samples
1—13 were 13 batches of samples of Yinhua Miyanling tablets.

Principal component analysis score of 13 batches of

H E PG IG5 2024 4F 1 A4 41 55 1

27 AN AT IEIE TR LS A SIMCA 14.1 54, k47
OPLS-DA, fHrKILIE 6, mETH, FEAEN
275, 5 CA. PCAZIR—3, LR E Lt
(variable importance in the projection, VIP) {HAENEITH
TE SRR AL R R 7 4y S bR i e A, D VIP
EH>1E WA 22bnicy, 45 R WK 7. 15 2
AERFER), 23(KERE ), 24, 20, 21, 84
1), 22 EEH), 3, 1, 26 %), 13, 65
o R AR A I R R R EE R, B
BAREMEMEH o XX 2 3 TR & M R 2 AT
FE, EERAEMAR R A BT S AR AT
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Qe 421 m2
o
£ 0 o} 1@
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Fig. 6 Orthogonal partial least squares discriminant analysis

score chart of 13 batches of Yinhua Miyanling tablets samples
1-13 were 13 batches of samples of Yinhua Miyanling tablets.

i,
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Bl 7 RILWKIFH®ER RN ZFRHAF L H VIP
(R

Fig. 7 VIP value graph of partial least squares discriminant
analysis for samples of Yinhua Miyanling tablets
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REAPR . YUt WATRIE . MIAEFE I,
Wi B2 R BERG T BT L I BRRIK®Y, BF RS
R PUAMLEY, X THRAEWR R LT AA

270 (PR REA R T a2y R G2

FRE R 5 43 AT 5 (TCMSP,  https://Isp.nwu.edu.
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cn/temsp.php). UNIPROT % #& /& (https:/www.
uniprot.org), PubChem Compound % #i& /& (https:
//www.ncbi.nlm.nih.gov/pubmed/),
Prediction %% #i% J& (http:/new.swisstargetprediction.
ch/) &, FRREH 5 I 44 R UnitProt 2040 4 4G
JRFF R AL 196 1,
2.7.2 BRI EEEERE . Ll “urinary tract
infection” A - 1A] 1 2 Genecard ZUHE & (https://
www.genecards.org), OMIM % & % (https://omim.
org). DrugBank ¥ 45 J& (https://go.drugbank.com),
W 3 DMEHE AR RIS RBOT 4, /15 8 561 %
S AH G EE A
273 & M-8 H M B AE M (protein-protein
interaction, PPI) WIZEAG 4 015 1 i 400 o5 g
s S I L, 19 8] 188 AN L
AL 5 5 A String 11.0(https://string-db.org/cgi/
input.pl) £ ZEARBGE A BEAEEIRE R, YFhiEh
“Homo sapiens” , JT-B 4% HiiF s 15 s, HH
ZHSEVEME N “medium confidence>0.9” 4
2 PPLIMZS, UL 8, HLgieqs 188 5 M K 707 4%
1, PRI AEES 7.52, K PPLASRLL TSV SUA
¥ T #, 5 AR Cytoscape 3.9.1 F A4 I F) H
X PPL 24T 20 B, TR IR (degree).

Swiss  Target

&
®

8 PPl M4 H
Fig. 8 PPI network diagram
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A EhO P (betweenness centrality) F14% 3T 0P
(closeness centrality) B2 NS4, ik 2 HE#
HIT 20 [BERA AR AL 28 R 7 S 30 SR 55, A
#) A AKT1. TP53. TNF. JUN. IL6. VEGFA,
CASP3., MYC, CTNNBI, IL1B, PTGS2, HIF1A .
EGFR. ESR1. EGF. MMP9, EGF. FOS,
CCNDI, CXCL8. PPARG, Z5H 0.5 4.

2.7.4 FLEARKAEY2ETFE (gene-ontology biology
process, GO) WIfg&E % 4-¥r  FIH David H¥iE &
(https://david.nciferf.gov/) XF & O 8 5 & 1 3 47
GO Mifig & &£ tr, BAZRIT#E &M E
P<0.01. GO WML 174 N5 H, Hod:
Y14 #2 (biological process, BP)137 4>, 4ijig4H 73
cO014 , 4 + U1 #e
(molecular function, MF)27 >, BP % & £ 1F
DNA i i ¥ R IE P . X RNA A0 115 3
F 1Y pri-miRNA 5% 5 iy IE 4% . P R 3K 1Y 1 9
2. RNA RE W 15 8 P py e . o
TR IE [ 85T L 4R SRR BN . X 25
N FERFRIR RS . XTSRS DNA 456
g 3 DAL = 305 P %) I 1) T L X SR A R R ) S Y
T4 XRBRWEWE. N EPQOKR. BETORME

(cellular component,

Tab. 4 Degree, betweenness centrality, and closeness
centrality values of key targets
R B P GRAIN c3 Her o
AKT1 127 3229.06 0.74
TP53 114 1377.11 0.68
JUN 109 1130.45 0.68
TNF 109 1407.32 0.69
IL6 108 1466.58 0.69
VEGFA 105 656.48 0.66
MYC 101 1 088.65 0.67
CASP3 101 797.73 0.66
CTNNB1 100 1486.62 0.67
PTGS2 98 632.52 0.65
IL1B 98 705.72 0.66
HIF1A 96 526.16 0.64
ESR1 95 947.24 0.65
EGFR 95 714.37 0.65
MMP9 91 582.26 0.63
EGF 91 473.85 0.63
FOS 88 908.84 0.64
CCND1 86 356.28 0.62
CXCLS 83 271.28 0.61
PPARG 82 467.11 0.62
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