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Predictive Analysis of Quality Markers of Baizhi( Angelicae Dahuricae Radix)

Based on Fingerprint and Network Pharmacology

ZHANG Baojun,HONG Yanlong,ZHANG Lei, WANG Jianying
( Shanghai Innovation Center of TCM Health Service,Shanghai University of Traditional Chinese Medicine, Shanghai 201203 , China)

Abstract: Objective To explore and analyze the potential quality markers( Q — markers) of Baizhi( Angelicae Dahuricae Ra-
dix) combined with fingerprint and network pharmacology methods based on the primary principles of Q — markers. Methods The
similarity evaluation and common peaks identification were performed by establishing fingerprints of Baizhi( Angelicae Dahuricae
Radix) ,and then the “active ingredient — target — pathway” network was constructed to predict the key targets and core compo-
nents of Baizhi( Angelicae Dahuricae Radix) through the network pharmacology. Meanwhile,the integrative analysis of Q — mark-
ers of Baizhi ( Angelicae Dahuricae Radix) from the perspectives of chemical composition validity, measurability and so forth
based on current literatures. Results Ten batches of fingerprints of Baizhi( Angelicae Dahuricae Radix) were established 10 com-
mon peaks were identified , and 4 peaks( byakangelicol ,imperatorin, phellopterin , isoimperatorin) were identified by reference sub-
stances. In accordance with network analysis, the above four coumarins were its main bioactive compounds with high connectivity.
Byakangelicol ,imperatorin, phellopterin and isoimperatorin could be further clarified as the potential Q — markers of Baizhi( An-
gelicae Dahuricae Radix) according to the Q — marker concept. Conclusion The preliminary prediction and analysis of the Q —
markers of Baizhi( Angelicae Dahuricae Radix) provides a theoretical basis for further study on pharmacodynamics and pharmaco-
logical mechanism,which can militate in favor of whole quality control system of Baizhi( Angelicae Dahuricae Radix).

Keywords : Baizhi ( Angelicae Dahuricae Radix) ;quality marker;fingerprint ; network pharmacology
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XA 1 2 byakangelicol 4t 522010421 ) B 48
Z (imperatorin, #1£5 ;21090231 ) |} #3% 2 ( phellopterin, #IL5
21120721) S EX T8 2 (isoimperatorin, #t5-: 21092231 ] iy
B bR HA YRR BRA R, BB KT 98. 0% ; H iz
[l 8RB (P ED AIRA R ] (34,
2R A B W) ) 5 e e s 7K (R N e i s 42 T A KR
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HIEREY) 1 Angelica dahurica ( Fisch, ex Hoffm. ) Benth.
et Hook. f. B 11 Angelica dahurica( Fisch. ex Hoffm. ) Benth.
et Hook. f. var. formosana ( Boiss. ) Shan et Yuan [ 248 , 8 5
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2.1 AEARSEEEELT

2.1.1 &#%H RAZHAE InfinityLab Poroshell 120 EC -
Cps T35 (4.6 mm x 250 mm,2.7 pm) ;i sAH K A A - K
(55:45) % FEPEME, 46 min; JEk: 1.0 mL - min™" K % K
300 nm;H:E 30 °C ; #ERERE 10 L,

2.1.2 &R & K% PRI prangenin  byakangeli-
col , imperatorin , cnidilin | phellopterin | isoimperatorin , prangenidin
of R R A, PR A AR B R R B 43 3 O 0. 067 ,0. 128
0.151.0. 195 0. 135.0. 132.,0. 165 mg - mL™" {18 & XF B& 5
W

2.1.3 BRSBERGHE BERED0.4 gHEHAGTS
S B 50 mL S i AR 45 mL, FROE TR, 68 AL 3
(Th# 350 W A2 53 kHz) 1 h, B, 9%, FRpR o BT i, Jin A
B AN, $E 5], B0, 22 0. 22 pum GSL B DB I, BOZE I8, BRI

PR HER S

2.1.4 FERFAF RHERE. QAR (SR, ER
HERE 6 U, 0 HALTE A, LA imperatorin Sy 2 BRI, 115745 3 1
TS A WA X O B8 I (] AE XT3 1A 25 (relative standard devi-
ation,RSD) <0.25% , X Wi B RSD < 1. 98% , K WX A7
BRI

FEE M TATHIA 6 4 T EAE T (ST) B s,
o pric s 5], LA imperatorin S 2 B, THIE 45 1 WO
25 LA W AH T {2 BR B[R] RSD < 0. 17% , #H % i 18 FX RSD <
2.94% ,FRUZIr ik E M R AT,

FE PRI AR S (ST WL, 43 5I7E 0.2 4 8,12 24 h
HEREMTIC LA TE K, LA imperatorin Dy 2 M 1450 2
TS A WA X (2 B I ] RSD < 0. 43% , AH X U4 T AL RSD <
1.02% , W E A A TRAE 24 h NIFRE 1 R 4T o
2.1.5 GEFRLAHBGEIREAERL 10 HIRATEZ
LR I AR UG FE I SR i B IS A 2R 4L
EITEA LB TTAN R 56 (2012 4R RR) B, L) ST -S4 it 1 1€ 3
YERSIRERE R A 805, BRI B8 0.3, HEFT AL 3T
Hro GERIERRE T 10 AN, SRS S S A, WA 7 XN
1o AHRLEE 25 SR W] 1 1 24 4 45 S I 1% A AL BE 5 [ 710 959 ~
0.999,S1 ~ S10 #f 5 A5 18 )& K F 0. 900, 43 51 &y 0. 959,
0.997.0.998 .0.962 .0.988 .0.992 .0. 987 .0. 986 .0. 996 .0. 999,
FHNX 3 A b A 25 BT i R e 14— o 3 50 R T R £
REE X, H5IN T 4 AN F g, 43008 byakangelicol (5 4514 ) |
imperatorin (8 514 ) phellopterin(9 514 ) | isoimperatorin ( 10 5
W) e o A AR SR A X B ik I, IR 2,

2.2 KT R - A - BN N L GEZ N

2.2.1 frsgAes e T @I P2 R G2 B R A
533 & (traditional Chinese medicine systems pharmacology da-
tabase and analysis platform, TCMSP, https://www. temsp — e.
com/ ) WE#E 11 AR A= ¥ Kl F ¥ (oral bioavailability, OB) = 30% ,
2tk (drug —like,DL) = 0. 18 1% 12 45 R K U3 1E 1o
EALEY, FHod 8 ~kE ¥ byakangelicol , oxyimperatorin | isoim-
peratorin, imperatorin, prangenidin, alloisoimperatorin , cnidilin
phellopterin i@ j& Swiss target prediction 3 4 (http://www. swis-
stargetprediction. ch/ ) WCAEFHE PR AL, 4 > A A F B3 M A5
HHE %) sen — byakangelicol , oxypeucedanin hydrate , pabuleno |
neobyakangelicol , BEUHZE TCMSP i 22 Fh iy 88 5, 91 12 4~
LA PrAE SR A, R AT 3] 248 AR

2.2.2 % G 4k A (protein — protein interaction, PPT) W % ¢4 4
K248 AN R S ATEZ STRING 11,5 $d5 EF &
(https://cn. string — db. org/) 53 ¥, Y Fp % B K “ Homo sapi-
ens” i BAR R A HSHOEME > 0.9, KR gk ey
0I5 JE 0 PP S A Cytoscape 3.9. 1 B/ o i
i “Network Analyzer” I GEUEAT #E S ¥ ¥ @ v, b (.
B 1Y HSPOOAAT B 28 N8R 11 & A AH HLAE AT, PP R 45 [A]
JLA XN 3.

2.2.3 ARAKARTESH  FIFA DAVID $045 % (ht-
tps ://david. nciferf. gov/ ) ¥t 248 A F 5 5 k47 35 A (R o))
it (Gene Ontology, GO) & % 43 #r., ¥ Fhi% B 4 “ Homo sapi-
ens” ,“Gene Ontology” i T , AP <0. 05 .FDR <0. 05 #F470iik,
153 GO £ H , 35 160 =43 #2 (biological process, BP) |, 32
B R A R IR AL 2 BN | AT SO R T AR 1 £ A
¥ e 220 B A FR . 34 A4l i 2H A ( cellular component,
CC) T2 a BEAEANN TR 0 J5TI5 F5C 200 o R ) o AR 2
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1 :5. byakangelicol ,8. imperatorin 9. phellopterin, 10. isoimperatorin, a. prangenin, b. prangenidin, c. cnidilin,,

B2 ARLEE LA (A) BIRA X IR @R (B)

FiZJE X A2 TOMARSE X S, 56 ~43F 2 fE (molecular func-
tion, MF) 25 H , FE & 4EA BRI TS & B AL AR/ IF
ARG E R OGBS AS G R SR DI RE . 40 IR EL
BP .CC MF #i4% P (HHEZ AT 10 (945 B, WiGH vt XXTE 4,
2.2.4 KEGG %% £ 44 LIP<0.05 FDR <0.05 /%
GRS X 3R 248 AR FIHE SHEAT B AR R I S B R 2 | R
4435 (Kyoto Encyclopedia of Genes and Genomes, KEGG) 1 4 &
o, 2153 95 & H , FEW MM A TE MR - 24 AH 1
VEF i i i W R RS 3 — g - 22 2B/ 95 2 BR L R S
S S S AR R IR S S B M T . AL
HEAA I 20 138 B EAT KEGG i B s 28 40 < R 2 ), 4
TUXXXIE 5 Fos , 1B s R TR & B R A £ P ()
e [0 o500, 42 0 0, P (B R 3R B (0 B 4
Py
2.2.5 “EHRy -FE AR NEMRERS>N B KEGG
PR TS B 00 HE2 HT 10 33 B b By 120 A58 5, F
BERUNNEY 12 AR A Cytoscape 3.9, 1 BB A4y gt (1
CIEPERUY - BE A - T RO, LA DUXXXI & 6, DL T
(degree) (H B2 % , 1.5 %) prangenin ( degree = 51) | imperatorin
(degree = 48 ) | cnidilin ( degree = 45) | byakangelicol ( degree =
44) .phellopterin( degree =38 ) | prangenidin ( degree =23 ) | isoim-
peratorin( degree = 13) 75 [ £ H BLAG 40 w85 (19 3 H B, R W ax 2
JROT AT BEAR T R RS EAEG M BT 5 AR T 2 A5 o 4
1) degree fH ( degree HHALELE Sy 4) AT O L, 153 10 DL
KR 5 43 531 2~ PIK3CG (degree = 16) PIK3CA ( degree =
15) . PIK3CB ( degree = 14 ), PIK3CD ( degree = 14 ), JAKI
(degree =10) ,GABRB3 ( degree = 10) , MAP2K1 ( degree = 10) |
RELA (degree =9) ,HSP90AA1 ( degree =9) .MAPKS ( degree =
9) TR % 33X LE 4 3 T BB JE I IE A 2 R U 1R T & i 1k
BLik — Z AR EAE ] MR (PIBK — AKT {553 i S M5 =
PR R IR VE R R
2.3 A Q-marker By M 4 M7

X B2 AR T 2 R R AR RS, B e T P 2 A
by Qe )R i N G L Aod 0 i i G AP o O i o
PR R W@ EE, BT MR8 RO Rl 4
AR RS T, Bk, AMRET Q — marker #£.0 i
N, AL e 250k W) R Gk B Ak A R o S AL i 5
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TR A3 AT 1 A5 TR 0 A3 A T T R B AR S o
2.3.1 A TFTH%HEGGE Q- marker AN 4 BHIE N
TERMEY B0 H 0 TR, ok PRI, H B R
%, R R iiCIE A Ui, B 55 SRR kAT, T IR 1
gt A RO R R, SRR AT R R R
A BRI TS MAS 21 X G R AEAT REBLI MRk I fiE
AT R, [ B 356 F 43 %042 B UL 07 6 118 A BB T K B AL AL
HIEAER CE 250 AR R JEEEER T IR AT
 BATH R RIETH R a8 B s T RZ s TR A
TR BUR G B Y B A BB S B KU
SR IE G HEAH — B R RN, X 2R R T R e
5 2 VR A R g 2 F A D Ae . W 3 WK 2
IR EACRTII R FEMRED b T 5 — R0k — 8 — H AL A

GRS/ G R HA RIS AEHE"T R TIEMER
S, B S IOCHIT I 2%, 24 DR 2 A 5 O R i
ORI @I - B R B i - Bl A (lig-
uid chromatography — nuclear magnetic resonance spectroscopy —
mass spectrometry , LC — MMR — MS) {Jt i %58 T [ 1E A kg 7
GRRATAZER , W 5 2= w] 8 ok o0 ] — AL S PN T R
R 25 b i e 5 T A5 I 0 24 0 2800 AR X
N, S8 TS R L5300 E 2 PR, AT % RS B TR
YER ETE Q — marker (9 8 2L PR .

2.3.2 ATHHFLMBRAFRIFAEETAEQ -
marker  [IERIERY T B AEY) , IR E B R HAEY A 65

J& ,262 Fh, Hod 2415 )& 23 Fh, B2 4040 TP 484k Rdb T
M . AR o, PRI R R Rk
RHEEWAE RGNS, HArC B 2] 121 Fhg L
I, FENIGEIREIE et A ULERE RS BRI RS
Py A KR BRI T B, R [R] R G AR
KMTEAL AN & i LR AR R E R PR RN, &
BEREAE SRR, R EEREERS, REER SR

0.533% 7 [ BLAM B AE 153 Fift, gk kg e B LAk g 7 o %
g R R AR 28 O A2 i Rk ke A 22k
A Wi 0 LR 9F S A 03, 1 s o A £
2T, KRBT BRBE A A - LR R T A AN -
0 - FIEBMTES S T AP HEERE A, 7
KGR TR IEE HIER . AiETkE , AN~
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HbE] 5T 4 2 25 AN 55 W9 e W5 gk N7 AR TR) 7 (1 7 UPLC 4
SUEE LS G RGER AT TG 5T B E A e/ N —3fe vkl
AT T A AR AR, PIE 10 B o 22 S A A
AR KA FALHTI R WHTE R SR T e
R AT e T E N E TS S T | BU S IFA /S v 1
25516 35 BE MU AR MR RV T S IS (] 7 b 1 1 A bR i TE 45 4
1) T RRRITH 2 L 1R SR i 26 e ORI
PREEI T A RS CAO F Y 4510 i i Fiy S0 e 45
A A 2 A BT ST B A A A 1) O R SRR, O R
M T ETERE S B IEM . GAO H 2PV Je T 4025 14> 30
A B R 45 25 B2 434, BT T AN TR R Ak 2 B 43 i AR
FORAH AR, 01 T 113 BRAT S R AUABRT R b i
R T NEESEE SRR N OIE W = AR S
Zx TR AT RS R G R B MUMER FHTE Q — marker i H 2
wHES%

2.3.3 ATREHELHREERITEE Q- marker 2020 it
e N RSN R 25 30) L T WG T sl A I T AR A S A 24
FRAL, AR T Mo L2 R & O AR EAN S — , TR — & FR P
P T AN [ e ) B 2 S, A TR O N T R B
LI FEECR L WU Q H AR S A (i — AR
2 (liquid chromatography — tandem mass spectrometry, LC — MS/
MS) 88 [ A 2 0T 3R T VR T B AR T B b
AR R HLAEE , S8 8 T 193 Fi 56§ 19 22 S AR
& FENNAAT DS RN R IR B, S EFE SR S =3 m, [Fet
WER A R A 42 1) 5 P S 9 R 22 08 R vk A =
Wi, XIS IRR TRFE TR A R TR &
PRI ST BISEA , S5 R B A B A R TR AL 38 5 ()
FIE 7 SR AR AR oy & i Ei G o em o IR
LB ZE N LIRS TE4R = HOR By 5, PR 258 T
SR SSCR 11 ) 38 ST 1 Bl 2 P RIS, 6T 1 0 85 B PR
FAETEEL G AT i 2 400, O 28 AL AT 3R R AT R
AT B T A T 22 AR LURKRT ) % R
FEARAR , AL I LL MGG H AR T T 2 0 1 P B A
P A RS R I B AL IS , 1 B R R
3R 7 2 2R A0 S KR A 3R L BRI 3R L AR 3R 5 R
TR T4 BEAG S T AR DK AT R X s
SR TR S SR TR R I 22 AR s T o A
2H 2R ARG AT, R BRI J5 IR SR U T4k
SR BRAR T, AT AR AV 10 0 40 P e, (ELA 52 o A0 48
WEED R A SRS - B, R
B I PR e M A R AR kR g
T IR BN AT T % & | v 47 e M i A B R
X AR A2 R T FE S IR AT
2 A AP 2R AT R A IR B B S I 43 T e Ak 1 24 1H
R UKEEAHTIH R, A O & R, r AR AR
AN 24 30) p AL L BRI 28 55 ek g b v Y 1 0 A A R
L T8 5 L B SRS e R R
—E IAEIEE , ATAE HTE Q - marker IYETE T

2.3.4 AT ma TR G Q — marker T 5 8 E 1%
T 4 DG, 55 Mg 25250 B R, LG4 prange-
nin , imperatorin , cnidilin | byakangelicol | phellopterin | prangenidin
isoimperatorin EL 7 %5 5 ) degree {H , H: /1 prangenin | cnidilin
prangenidin 7E [ FAE i P BB I (JUE 2) 1146 Q -
marker F¥43 A] 4 ) U], 0] 2 FEOKS imperatorin | byakangelicol |
phellopterin ,isoimperatorin E R FEMY FH 1 57t (AR Y B0

3 it
ST LRy - HE AR - HE BT R 2% g0 A B R, PIK3CG

(degree =16 ) ,PIK3CA ( degree = 15) , PIK3CB ( degree = 14) |

PIK3CD( degree =14) JAKI ( degree =10) 2 5L K ] fig & =+

T 5L 2R RS o 0 2 G PR BCAA — 2 R RH AR R R K

PI3K — AKT {55 538 % A #4536 97 /5 F A S SREL A, e 24 i

NEMEMUEE 3 B (PI3K) S5 B 3 TE 9 2% HAT B 1Y de-

gree {BL, SR HoATRES: S T 2R W) Fd BT K4 B

YERTo WFFET, WICHITHH 28 B A T 12 A9 24 LG e, AT 3 3 o 5

PI3K/AKT/NF - kB, Nif2/HO - 1/ROS/MAPK | mTOR | AKT/

GSK3B/B ~ catenin NO F5{55 53 B R DT VB PR BT

TR O TR SO I S 2 AR L Rk R

RIIF > SRR, S WCHT B R AE 25 B 1 b 5 L BAT —E A

L, (E 24 28058 55 A [), T 25 R L, BRI 28 2 B0 1 B8 50 PO L

Bl sk s o i 24 A1 g — P &l 0 I IR SR T

JrEsyy), B RAFRO I HTAG S, Al R M ) COX -2 [

FRANE P, DA A AR PR I 4R AS49 4 i PGE2 1Y B

W TR TR AL T S P 2R S Y R R

5 ETEY R, R ACE AR XL S SR R L T

HEMREAE SR PEAR — 30, BARIX 4 R LR (B 24 A

I DOCHITH 28 IS R SR R 3% ) 76 R 280 TE B 4 an

BRI B SRR S B I O N A (B AE IEEOE S 90 W (S

FTE CE B R RN X 8 R RO B i e

PRI —E B M. Z8 ERA, JE T Q — marker #2005

W], 25 545 SORT T B W 2% 2 B2 Ay, AR GE 25 PR3 A T

A8 B3 P AAA5 5 T A — 0 S ORI 3R 1 2 U

PIISR AR S BRI 2R 45 LA S 1 T TR B AR A
Ty B YIRS RN E B S R AR RO A I

R A5 b P 1) B BT A 2R R R B L D A P A ] P 22 4

FYSERE T P2 T B S AR 25 D7 S R R BT 8

B 5, ARSI T Q — marker #2000 J5E0) 3 2o 142 N7 45 S0 P 1 45

B L AR TN T TR B R AR AR, AR SR

2T e S 25 BRAE FIRLIR ROTR ABIE ST 3858 1 BB EA , $2

T RS2 A BT A B R R R AL R gEE ,

TERER b3 Bt i KT o

S 3k
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