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Abstract: Objective To predict potential quality marker (Q-Marker) of Bupleurum scorzonerifolium based on fingerprint detection
and network pharmacology analysis, and determine the contents of Q-Marker. Method Fingerprint of B. scorzonerifolium was
established by HPLC, common peaks were confirmed and identified. “Active component-target-pathway” network was constructed
by network pharmacology method. Q-Marker were predicted and their contents were determined. Result  Fingerprints of 12 batches
of B. scorzonerifolium were established, 13 common peaks were identified, and 5 peaks (saikosaponin a, saikosaponin bz,
saikosaponin c, saikosaponin d, and saikosaponin f) were identified by saikosaponin reference substances. According to network
pharmacology, above five components were identified as active components of B. scorzonerifolium, which showed
anti-inflammatory, antidepressant, and anti-tumor effects through acting on 14 core targets and 20 key pathways. Saikosaponin a,
saikosaponin bz, saikosaponin c, saikosaponin d, and saikosaponin f were preliminarily predicted as potential Q-Marker of B.
scorzonerifolium, total content of which were not less than 0.10%. Conclusion Prediction and analysis of Q-Marker of B.
scorzonerifolium can provide references for quality evaluation of medicinal materials and lay a foundation for elucidation of action
mechanism of pharmacodynamic substance basis.
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Fig. 1 Fingerprints of 12 batches of B. scorzonerifolium

R1 12 HE AT R EE R LB S AR
Table 1 Similarity evaluation results of 12 batches of B. scorzonerifolium
#iR sl s2 S3 s4 S5 S6 s7 S8 S9 S0 Sl SI12  XfEEFRQUAE
S1 1.000 0967 0.831 0.908 0.891 0.852 0.855 0.784 0.795 0.870 0.651 0.725 0.962
S2 0.967 1.000 0.829 0.889 0.865 0.845 0.849 0.787 0.798 0.832 0.667 0.870 0.961
S3 0.831 0.829 1.000 0974 0.746 0991 0.994 0.945 0.950 0.729 0.900 0.681 0.883
S4 0.908 0.889 0974 1.000 0.799 0982 0986 0.960 0.965 0.780 0.891 0.696 0.929
S5 0.891 0.865 0.746 0.799 1.000 0.777 0.781 0.668 0.687 0.993 0.561 0.704 0.952
S6 0.852 0.845 0991 0982 0.777 1.000 0.998 0.959 0.967 0.762 0.913 0.695 0.905
S7 0.856 0.849 0994 0986 0.781 0.998 1.000 0.961 0.968 0.765 0.916 0.698 0.909
S8 0.784 0787 0945 0960 0.668 0.969 0.961 1.000 0.999 0.653 0.976 0.652 0.832
S9 0.795 0.798 0950 0965 0.687 0.967 0968 0.999 1.000 0.670 0.974 0.667 0.845
S10 0.870 0.832 0.729 0.780 0.993 0.762 0.765 0.653 0.670 1.000 0.545 0.646 0.934
S11 0.651 0.667 0.900 0.891 0.561 0913 0916 0976 0974 0.545 1.000 0.597 0.731
S12 0.725 0.870 0.681 0696 0.704 0.695 0.698 0.652 0.667 0.646 0.597 1.000 0.803
RIS 0962 0961 0.883  0.929 0952 0905 0909 0.832 0845 0934 0.731 0.803 1.000
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5 5 AN MR A DI 75 AN BE S K 5 Mg i T
A A 75 ANHE B Cytoscape 3.2.1 #4324 1,
w3 fioR.
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Chromatogram of B. scorzonerifolium (A) and
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5 BEEIA ¥ 3 (signal transducers and activators
of transcription 3, STAT3) . & HWERES 2 1L
4t o (protein phosphatase2 catalytic subunit alpha,
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CDK2. I W KA KHF (vascular endothelial
growth factor A, VEGFA) . i i BE 2 g JE A 1
(retinoblastoma 1, RB1) . A& KKH 7214k
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Fig. 3

“Active compound-target” network
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Fig. 6 Top 20 of KEGG analysis

224 “UEMERRT-FEA-EES T NSRS T R
AR 5 ADMIEMERS . 14 DML ST 20
S A] H KR, 18 Cytoscape 3.2.1 B« I
PRS- BE IR L], LA 7.
2.3 FASRAPEAEELERTHNEENE
231 LMEXRRFEE HihlkEER “2.1.37 Bk
(VR & 6 R AR VA R 0.2+ 1.0 2.0 4.0. 6.0~ 10.0 mL
B 10mL &+, IPEESE2ZE, 55, §E,
3B — RYIAS [R5 R FE IR A0 IR AR, 1%
“2.1.17 BUR (i S5 AR ERE, 0 RIS E]. DUERE BT
BEAMMANE (O, WEIMFAPALER (V) , b
HEMZ, THREBEIATE, SR K 2.
232 LR

(D FEEHEERLE: BRSS9 bk il Mg
W, 3% “2.1.17 TUR RS SR sk 6 IR, i3k
R SEEEE ay SEEIRET by SRR o 48
R d. SEHEE £ REEKEE RSD 751N
0.42%- 0.35%- 0.88%- 0.28%- 0.37%; & RSD

MAPK sig; pathway He, c
7 FoxO sig pathway
Ras signzlily pathway
v

Prostgi#ieance 2

Sz
Epstein-Bagllios infection

N 7 N\
Toxogilosis \ Bladgéiancer
Heglllks B

N A
@l

B RIENERSY, BN, =MIE il

Rhombus is active ingredient, circle is target, and triangle is pathway

7 “TEMRS-FER-ERE” LE

Fig. 7 “Active component-target-pathway” network

®2 LGMXRERER

Table 2  Results of linear relationship investigation
5% EEp r LEPEV /g
LEHH T a Y=4.136 0 X—0.331 6 0.999 7 0.018 4~9.200 0
e ba Y=3.6185X+2.2049 0.999 7 0.048 0~24.000 0
SetH A ¢ Y=4.3380X—0.842 6 0.999 8 0.017 2~8.600 0
ST d Y=8.401 9 X—1.5575 0.999 6 0.027 6~13.800 0
e f Y=3.5329 X+0.513 8 0.999 6 0.039 2~19.600 0
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SN 2.24%. 3.11%- 2.51%- 3.13%. 1.98%, #*
AN 8 4 55 B R IF

(2) fEtEidse: BRSS9 Hhk sl i
W, 3% “2.1.17 BUN &R0 T 00 2, 44 8.
12, 24 h#EFE AT, SRR a. SEHIEH by S
BT o SEHRTF A Sei 2T £ R Al RSD
SN 0.26% 0.35%. 1.18%-. 0.37%. 0.68%; W&
AL RSD 43514 2.18%- 1.67%- 2.36%- 2.46%-
1.66%, UMLK IEIRAE 24 h WEE

(3) EEMIRL: TATH& 6 rrsetH S9 it
UAER SR, 4% “2.1.17 TR B & E T E .
YEI T ay SEH] BT boy SEHIRTF o LEH BT d.
YA R AR EE I A RSD 23514 0.58%- 0.22%-
0.53%- 0.28%- 0.39%; “FIHETHCH 196.41.
129.41. 172.51. 108.92. 623.18 ng/g, RSD 435K
2.09%-. 1.77%- 1.88%. 1.79%. 2.02%, FWiZ%J7

EEEM R

(4) IFERIRRE: HERE 6 sl 5
B IR SR SO LM AR, B 25 g Wi
PERE SR S &, 1% 1 0 1 ERBURE B I A] RO X
HR, 359 2.1.2 70 7 R A B A, 442117
TR i R AT E . SEEE T ay SEEHETT bos
SEEH AT o SERHRAT d. SEHR fROINEEENCR
35N 98.50%- 98.47%- 99.83%- 97.53%- 97.17%,
RSD 4354 3.47%- 4.32%- 3.65%- 3.87%- 3.98%,
2 W S B6 25 SR UER
233 FEIE kSR RRE 12 fite SEEA 26
AR, 4% 2.1.2 750N J7 i 24 Al i Vi, #542.1.17
TUT R S AR R, e WET AR, THERE b SE A
B a. SR by SR oo SRR dL 4
R f R ES . S5R WK 3, 12 itrgSeidiZy
b 5 AP SEEH R R EON 0.10%~0.44%.

®3 2 HERPAMDEMETRRINEE

Table 3 Content of saikosaponins in 12 batches of B. scorzonerifolium

R EU (ug-g ™)

WX . EmET b SEHTE T o S d gy SR
S1 193.93 1 803.73 232.77 812.60 811.43 0.39
S2 137.97 1 636.72 236.15 781.73 905.74 0.37
S3 79.07 139.00 207.64 146.28 2 359.14 0.29
S4 95.03 170.50 196.39 57.72 1312.76 0.18
S5 115.54 610.50 249.72 324.40 329.36 0.16
S6 113.70 571.77 226.03 303.08 441.30 0.17
S7 165.89 337.04 202.87 105.24 245.24 0.11
S8 169.50 145.78 183.53 113.75 787.00 0.14
S9 196.16 129.37 176.07 108.91 628.99 0.12
S10 98.00 266.10 286.02 168.46 3614.83 0.44
S11 106.65 624.42 199.86 310.54 1256.49 0.24
S12 177.86 316.35 178.08 234.79 119.56 0.10
3 +Tig 5 Jo B b vAE BE i S

H 2 O HR R IR BT &, S AT
WA R, PRI BN W o 2 i PR R &
AT e, EHEAREAE . SR RIS .
AT EAR TR, AL IR U
RS SRR A . H 2y Q-Marker WF 5T 1L IHE H,
RNEEE A P TR, B 2 51K
VE VA S AL P B A4tk 1 ogn g U1, H AT,
ANF 25 E Q-Marker A [F] — H 24 AN [F] T 28 Y
Q-Marker W SIS 18 A @ o AR5 1 24
ENER EAEERKRESR, TFRZEEAMT
Q-Marker ff 7i /e — Tl R 48 T2« AW FE0F S HH 1 Ak
Ji 2 — RS E) Q-Marker BEATHT I, a7 Fg 48

SEHTAPR S B KR 73 3l SRR O AL SR R 5€
B, ACSESRRRIEE I I I, RSRTER S
SeIANE, H X SARSEEE A, 7R E G
XA A, AR e AR
WX, PLERRITE. WS ERX, WHbE R
RUBY, - CRACHEED 26 3 e K r S Y
I SCEE A R BRI SN FEEIRAE CRALAEY 2
BED VELIIR T S A RFAEN T e B g
SLa, BT REGFEN IR R, SEHIR R EIEEE
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HAi oA KERSEHE M RN M T, £ H
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AW I SN 12 HL R SE 2 M FR SR, Xt
HAL =R AT RAE . PS4 HH 32 B SO 43 e 2
HRUN TR =G B, AL T RARB A /MR IR X,
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