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Abstract: Objective Based on fingerprint and network pharmacology research, the whole process quality control of Danggui Sini
Decoction (DSD, 4JAYi¥%) was carried out, and the efficacy related substances of warming meridian and dispelling cold,
nourishing blood and promoting pulse were predicted and analyzed. Methods The fingerprint of DSD substance standard
corresponding substance was established, the common peaks were matched and the attribution of the common peaks were analyzed;
The active components of DSD were screened based on the testability and traceability, and used network pharmacology to construct
the “component-target- pathway” network to predict the efficacy related substances of DSD for warming meridian and dispelling

cold, nourishing blood and promoting pulse. Results The fingerprint of DSD was established, 25 common peaks were identified,
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and nine peaks were identified, including albiflorin, paeoniflorin, ferulic acid, liquiritin, cinnamic acid, 2-methoxy cinnamal dehyde,
glycyrrhizic acid, ligustilide, asarinin, the similarity was all greater than 0.90. According to the attribution analysis of each common
peak, the main pharmacodynamic substance groups can be completely transferred from the decoction pieces to the substance
standard, and the attribution relationship was cleared; The network pharmacology was used to construct and analyze the
“component-target-pathway” network of the nine active ingredients, and the enriched pathways include pathways in cancer,
PI3K-Akt signaling pathway, MAPK signaling pathway, inflammatory mediator regulation of TRP and other signaling pathways, the
nine active components of DSD may regulate these signaling pathways to achieve the functions of warming meridians, dispersing
cold, nourishing blood and promoting pulse. Conclusion In this study, the fingerprint of classical prescription DSD was established
and its attribution analysis was carried out to clarify the chromatographic peak attribution of DSD. and the quality control of classical
prescription DSD was carried out in an integrated and procedural way. Combined with network pharmacology, it was found that the
nine active components of DSD had transmissibility and traceability, and were closely related to the efficacy of DSD in warming
meridians and dispelling cold, nourishing blood and promoting pulse, which could be used as potential efficacy related substances to
provide basis for the further study of DSD.

Key words: classical prescription; Danggui Sini Decoction; fingerprint; network pharmacology; efficacy related substances; quality
control; component-target-pathway; warming meridians and dispelling cold; nourishing blood and promoting pulse; albiflorin,
paeoniflorin, ferulic acid, liquiritin, cinnamic acid, 2-methoxy cinnamal dehyde, glycyrrhizic acid, ligustilide, asarinin; pathways in
cancer; PI3K-Akt signaling pathway; MAPK signaling pathway; inflammatory mediator regulation of TRP; transmissibility;
traceability
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Table 1 Combination information of DSD
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ypTA180071003
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ypTA180074003
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ypTA180071002
ypTA180072003
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TA180109001
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TA180103001
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TA180108001
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ypTA180100002
ypBS201810-2
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ypTA180173009
ypTA180173003
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ypXELHQG-GC-22
ypXELHQG-GC-42
ypXELHQG-GC-23
ypXELHQG-GC-33
ypXELHQG-GC-53
ypXELHQG-GC-33
ypXELHQG-GC-33
ypXELHQG-GC-31
ypXELHQG-GC-41
ypXELHQG-GC-41
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Fig. 1 HPLC fingerprint of 23 batches of DSD substance standard corresponding substance
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2-albiflorin  3-peoniflorin  4-ferulic acid  5-liquiritin

acid 22-ligustilide 23-asarinin

t/min
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11-cinnamic acid 15-2-methoxy cinnamal dehyde
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2 DSD #REAEN ML) HPLC HERKE (A) MRS IR M HPLC B (B)
Fig. 2 Common pattern of HPLC fingerprint of DSD substance standard corresponding substance (A) and HPLC of mixed

reference substances (B)
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Table 2 Similarity of HPLC fingerprints of 23 batches of

DSD substance standard corresponding substance

Gis FIOUE | s MUOUE |95 ARG | g5 ARUE
SI 0998 | S7  0.992 | S13  0.994 | SI9  0.994
S2 0992 | S8  0.997 | S14 0.998 | S20  0.994
S3 0997 | S9  0.998 | S15 0.998 | S21  0.994
S4 0992 | SI0 0.994 | S16  0.999 | S22 0.995
S5 0.993 | SI1  0.997 | S17 0.997 | S23  0.996
S6 0995 | S12 0.997 | SI18  0.997
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SUEATHAF . 4 SRR . 5 SIEHER. 11 5
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YR INE N 36.0%. 25 LRI, DSD 95 ik Xt
IS S IR R AT R I B B R, Lt g
B, FRINFRRE.

METEIEAN B SIERER, H B RS 1)
DURRERCR, VA, BERG . AT RIS R 1
DUBRBE AR R, Al KX SIS I DTk i
Ko AT EZLE =l S HLH S, HArhntEpksr KiE
KO B IR R s fE 4k 2 8, SRS R
KIEETB, 7£ DSD B FEH R #5222 K
FVR ISR, TR TS 25 ARG I H il 0
KAEFER AL PR IERIR, KEHEKR,
TERAR, HREF bR IR . AR
P& SR R0 s B RO e 7% K BN ) B 2D



* 4512 «

FED 20214687 $52% H 158  Chinese Traditional and Herbal Drugs 2021 August Vol. 52 No. 15

H R

H 5 BR

Mwwwl—ﬂ A

aal omn P |

M___A_W\LM@ 145 A
N A R ~ AT B

Lm___mu_x_l__.._.__.ﬁﬁm.&
afn Ao, HeA B R
Lt
" A . - VL)
~ el
o 1o 20 30 40 50 e 10 s 90

t/min

3 DSD ¥ REEX N SEYI & iEIE)A R

Fig. 3 Attribution of chromatographic peaks of DSD substance standard corresponding substance
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Table 3 Attribution of common peaks of DSD substance

standard corresponding substance

s ki waEY  |iES R WA
1 40 ESERN 14 HE RIEIA
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3 B3 AU 16 HE KRfgk
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5 HE EEAE 18 HE HEHER

6 HH FR RN 19 4l KRfgk

7 8% FR RN 20 4l RAgA

8 HH FR RN 21 HE KA

9 FERL. HE KIEI 22 M FEARNE
10 HH FR RN 23 ¥ YERER
11 At WEERR 24 0¥ RAEIA
12 HH FR RN 25 4liF REgA

13 HE SN
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SRR EITR N, ELRERE MR BIW) 0 B 1 X B S
Wi AT AR . FET AT PERT R BANE, KX 9 ANE
PE R o> O E S . AL NCBI ¥ &
(https://www.ncbi.nlm.nih.gov/) Kk 9 Mgkl &
PIH) Canonical SMILES, M54k DSD “Hi7)-#E ki
TEE 28 R RE AN 5

2.7.2  DSD EE R o HIBLE AT H5 9 N
%4 #) Canonical SMILES %5 7 7l ‘5 A\ Swiss
Target Prediction #{ #i& & ( http://www.swisstarget
prediction.ch/) Tl 3t Hot R ¥EER 1, ZeBRE
FEL, S ES 9 MNEMEEWIAHIRM) 271 ME
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273 HEH-&HAMAEAE M Cprotein-protein
interaction, PPD) WZtasd Rifiksq 20 271 4
EFE 2N STRING 0¥ % Chttps://string-db.
org/) % PPI MN%%, EFEYIFA “Homo sapiens”,
HHARZHSEAEEN “high confidence™>0.9”, M
2% /N TN “ hide disconnected nodes in the
network”, HRZSEFEHRFFEAE, HF] 271 4
B EM PP M2 E (B 4). Fatrads Rl TSV
AT N Cytoscape 3.7.1 4, FHFH
Cytoscape 3.7.1 #4411 “Network Analyzer” ThRE

SO gy

8

)

N

ACORAL
sssss

™
ko

SV

o NS
NAE A

Foh2

XF o3 B G5 R AT 4 S A o0 B, T R U (E
(degree). MEH LMt (betweenness centrality) £
B0 (closeness centrality) 3 MNEE NS
B R T iR H EAE =10 FORE R AR R B A5
LR R] 48 N CHERE R, 4RI 4.

2.7.4 FERAMK (gene ontology, GO) IIREE %45
A s R PR AR R 40 A RF4x 7+ (Kyoto encyclopedia
of genes and genomes, KEGG) I E LT ¥
PPI [ 2% 14 i i 1215 2 1) 48 AN HHE R A David
6.8 H# E (https://david. nciferf.gov/) X Hi#ET GO
Thie & £ 0T KEGG il & 1. GO T

N —
Ae &

El4 271 MERERH) PPI LK E
Fig. 4 PPI network diagram of 271 target proteins

x4 FEaREARINEMER
Table 4 Topological properties of target network
=) B4 S Mot ROt EE
ABLI Fi% & R %% 1B ABL (tyrosine-protein kinase ABL) 0.003 9 0.326 4 11
CCND1 JEHAEE KA 4088 4 (cyclin-dependent kinase 4/cyclin D1) 0.022 8 0.3755 13
MAPK14  MAP ¥ p38a (MAP kinase p38a) 0.0101 03778 17
PDGFRB  Ifi/MRIFEPEAEKH 75244 (platelet-derived growth factor receptor) 0.0013 0.3555 13
LCK Fi% & R 25 (38 LCK (tyrosine-protein kinase LCK) 0.004 8 0.368 8 19
CTNNB1  B-#E¥FHH (axinl/B-catenin) 0.088 5 0.4022 29
FYN P &R 2 (138 FYN (tyrosine-protein kinase FYN) 0.007 3 0.378 5 19
SRC Fi% & R 2 (13 SRC (tyrosine-protein kinase SRC) 0.0919 0.420 2 41
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k4
R 2 AHehotE garhaott B
AGTRI 1 71 B 5K R 11 324k (type-1 angiotensin II receptor) 0.036 4 0.370 3 23
NGFR RSB0 I 95 RT3 4& p75NTR (low affinity neurotrophin receptor 0.009 9 0.354 2 12
p75NTR)
PRKCB FH ¥ CB (protein kinase CB) 0.008 1 0.363 8 16
PRKCA AN Co (protein kinase Ca) 0.023 2 0.376 3 17
ADRA2A  o-2a B FR#AES 4K (a-2a adrenergic receptor) 0.0112 0.3425 27
APP B UEMFE A4 R (B amyloid A4 protein) 0.138 5 0.414 6 49
CCR5 C-C #afb A 7324k 5 % (C-C chemokine receptor type 5) 0.036 1 0.380 1 26
CCR1 C-C #afb A 7324k 1 B (C-C chemokine receptor type 1) 0.019 1 0.364 5 22
CHRM2 B LR TR SZ & M2 (muscarinic acetylcholine receptor M2) 0.021 4 0.362 4 24
ADRA2B  o-2b ' ER#REZ 4 (a-2b adrenergic receptor) 0.0112 0.342°5 27
ADRA2C  0-2 ¥ LARZERESAK (a-2 adrenergic receptor) 0.0112 03425 27
CHRM1 F A Z B A2 48 M1 (muscarinic acetylcholine receptor M1) 0.005 7 0.3733 16
F2 #EIM A (thrombin) 0.026 3 0.3582 19
PTAFR M/MRTECE T 5244 (platelet activating factor receptor) 0.0127 0.374 7 16
PIK3R1 BENRBEALEE 3-8 (p85-a) 0.108 6 0.4319 45
HTR2A %R 2a %4k [serotonin 2a (5-HT2a) receptor ] 0.0107 03375 14
PRKCG HFH AN Cy (protein kinase Cy) 0.001 0 0.336 9 10
PRKCH B AW Cn (protein kinase Cn) 0.001 0 0.3369 10
PRKCE HH A #EE Ce (protein kinase Ce) 0.008 9 0.344 4 13
PRKCD HE AW C5 (protein kinase C3) 0.0503 0.3840 21
EGFR KA KR T 3244k erbB1 (epidermal growth factor receptor erbB1) 0.036 9 0.410 1 23
HSPAS PARTEEVEEE 71 000 Cheat shock cognate 71 000 protein) 0.040 6 0.361 7 10
HSP90AA1 #fK 758 4 HSP90-a (heat shock protein HSP 90-a) 0.073 2 0.398 7 25
CYPIA1  ZHffi 3 P450 1A1 (cytochrome P450 1A1) 0.149 7 0.308 1 12
RELA %K F NF-xB p65 W% (nuclear factor NF-kB p65 subunit) 0.054 2 0.4128 19
VEGFA W AEK ¥ A (vascular endothelial growth factor A) 0.063 2 0.426 0 21
MAPK9 c-Jun N-AK 54 2 (c-Jun N-terminal kinase 2) 0.005 5 0.366 7 10
AR Mg 2R (JFIJEME) [androgen receptor (by homology) | 0.008 0 0.374 7 11
NR3C1 B 7 R %44 (glucocorticoid receptor) 0.005 7 0.362 4 12
CREBBP  CREB #&# H/p53 (CREB-binding protein/p33) 0.1819 0.394 5 17
HRAS AP B A p21/H-Ras-1 (transforming protein p21/H-Ras-1) 0.030 6 0.378 5 30
CDK1 T JE 1 B A MK ME B4 1 (cyclin-dependent kinase 1) 0.022 6 0.338 2 11
STAT3 SRR IS A% 3 (signal transducer and activator of transcription 3) 0.160 2 0.4379 34
JUN JF 93 c-JUN (proto-oncogene c-JUN) 0.040 7 04119 19
ESRI1 WER R 524 o (estrogen receptor o) 0.058 6 0.3770 14
MAP2K1 XRS5 22 255 AL B (30 1 (dual specificity mitogen-activated protein 0.006 2 0.363 1 11
kinase 1)
MMP3 7 48 HE A 3 (matrix metalloproteinase 3) 0.0318 0.3535 11
MMP9 L&) E AR 9 (matrix metalloproteinase 9) 0.0456 0.348 2 12
FGF2 Bl AT M2 K T (basic fibroblast growth factor) 0.001 8 0.348 9 10

IL2 H4Hfu N2 -2 (interleukin-2) 0.004 2 0.365 2 15
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LM A KEGG = & Hr R “P<0.017
A1 “Benjamini<0.01” #FEATIHIL.

GO Thfie'E ST IL3RI 97 4~ GO % H . Hrp
WD FE (biological process, BP) 5 62 2%, 4iifig
ZHE% Ccell composition, CC) 5§ 9 %%, T Ihik
(molecular function, MF) 5 26 %5, tR¥E 23 MR
FEHATIR A s, 25 R 5. BP FBALHE M /MR
A dHBAMR T B F S 1 Cextracellular regulated

ATP binding

enzyme binding

protein kinase activity

transcription factor binding 4

protein tyrosine kinase activity

protein phosphatase binding 4

protein kinase C activity 4

plasma membrane A

cytosol 4

signal transduction 4

positive regulation of transcription from RNA polymerase II promoter 4
platelet activation 4

response to drug A

positive regulation of cell proliferation A

positive regulation of ERK1 and ERK2 cascade
protein phosphorylation A

negative regulation of apoptotic process -
peptidyl-serine phosphorylation 4
peptidyl-tyrosine phosphorylation

positive regulation of MAP kinase activity -
phosphatidylinositol-mediated signaling -
positive regulation of protein localization to nucleus

protein kinases 1, ERK1) F1 ERK2 B IE 144
IS MAP AR IR S5 J7 1 CC £
B AU MBUE IR, MF 8P KL
 EHEEENSIRE . KEGG @i E Lo it
BAER| 78 iElg, MRS EMREE AT R,
ZiR WK 6. MIEEIEZFTH, DSD 9 MEVERTE
AR 110388 6 - BRI BN IR A URE-3 - - 2
¥ B (phosphatidylinositol-3-hydroxykinase-protein
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Fig. 5 GO enrichment analysis of DSD
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microRNAs in cancer
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Fig. 6 KEGG enrichment analysis of DSD
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kinase B, PI3K-Akt). 2% JiiE k& A
(mitogen-activated protein kinase, MAPK). i} 52
{RHLA; (transient receptor potential, TRP) JHi& [

RS RS T I

RN 9 MNEHERST 48 AN CHEEE SR 78 K55
W%, &M Cytoscape 3.7.1 A, #37 DSD “f43-
B p-IEER T Mg, g5 K 7. BIERT A, DSD
RIS B HE AR E AL, ERHT2

275 “H-HER-GEER T MIZEIRE MRIETEE  SOERAIERITIER
® oy
pae.arin . O BEER
reaatokmaron e ARG
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ci al al‘n resisantyioan
Fzﬂoc%s - j:':wuu
dehyde SR,VEM ]f'%‘ - i |m~::'m "!r::m
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VEGFA CREBBP v olycans ‘obmmkn
AGHRI CHRM2. e
HSPA8 CHRM1 ks .mm
MAB2K1 ADRAZC poosiomtye) D008
PREGA ADRAZB > - clabotes wignaling signaling
N - . go RS P
ci ic PRPE ADRAZA ‘: f"":':'
r. PRKOD STATS A.Q s i > o,
PRKCG S e iy nflarffCEy iy
PRKCH PRKCE S e Py medjame, s
PTAER NGFR <5 In ¥ geguaton iy
MAPKS MMP9 Wowine  cancain, oy "
coll e To il
AR F2 B |
g HTR2A EGFR BSoE -~ o Lasonmenes
F i e s Er——
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Fig. 7 “Ingredient-target-pathway” network diagram of DSD
2.7.6 &M DSD HERAHZE. FRIMIEHKS  (matrix metalloproteinases, MMP) #&% H1Hl] & 41 iy

DHRL FIRIMLEFERAE, InAR T2 TIRITIREA .
P e A 22 A . SRR 28 IR S5k
Wi o ASHITFTIE L SCHRBT SO Fi8 SO T AT 783 T 7T U
PEARTE XS DSD A SGIE Ml HEAT 9 45 24 2R
FrAs JEXS A FINURIEAT BRI 0T o IR R,
DSD i s3] 9 MG &1, 363845 271 LA,
WA PP M4 BRI A . B, A
Hohotk 3 MRS BT 0T, 1S 2] 48 A%
FREL R

2554, DSD 9 MG LR T REEAEH T2
'S IR 4K (norepinephrine receptor, ADR)
RYEGIRIER, ERT BRI /4& (acetylcholine
receptor, CHRM) M #£(E 544 303 & E B
C (protein kinase C, RKC) J& G FRHEEZ A RS
HH RN, B PKC IS, o i
B MR AL DY e R AS U4 TIL-2 J& T RAER
T TR RAE RN, VEGFA BEWS 5| M
WA, HISAIET, J0% VEGFAL IL-2 KIFRIE
YRR PR A JE S S5 16; ESRT X A= BE D AE
MREAEEEM, RN Smefssaxe, T
WA, AR AR B RENTI8), e < et A

MR 5T, &G R/E 120,

GO Thfe s s, JL3RE 97 4~ GO % H ,
FEASEM/MOEL . MAPK 2RI IE T, MAP
BTSRRI SRR, R, R AR S
Y RRFIRG 25 . B S E S T IhRE, &
BDVEYSRENE, WG - b . 4
ARKIETE . ReE RIS iR .

KEGG B & %501 Bor, DSD 9 MEPER
T M ESE . PI3BK-Akt. MAPK. TRP iHi# 1) %
PR SE S 8. 207, MAPK {5 5@
541 2 M LRI, RHEENGESHIRAZ
—, HR%E. MRS 2 R A ol PI3K-Akt.
MAPK {5 5% SAMMEHE. WAk, s
PI3K-Akt. MAPK 515 51 % ¢ % 11 1] o 4 i 14 el
HFES T, (RGO MR AR, A AT RE 2
RAFAMAL 3 A FH ) B B 2122); TRP G B2
—RETIEE, 5REMERIREZEDIME, @
It TRP @S, #4591 TRPVI 28 TRP #iE Kk
T, BRI RPN, TR R BT R
HORATR . GBSO SRR T O
W (forkhead transcription factor of the O class,
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FOXO0) k%1% 5 A ¥ 1 (hypoxia-inducible factor 1,
HIF-1) 55 5l SiE Moy pe A o0, @it sl -
PR BRI Oy EFRMIR I HiE, (14 % 52 6k
Aantn, (ki R LA AR RS Rl AP
SN I, DSD AEd 2 MAPK. {84204
IR G5 T MBI RE; 2 UFER0, gRiR 2l
R R BE T 3% MAPK. PI3K-Akt. HIF-1. HfiY
PEFALZR =) (advanced glycation end products,
AGEs) %515 5l B% 08I0 T BE JR s & Bl o 22 A2 5
FE IS 7 ) I DSD il 4% TNF. HIF-1. %
JEEES. WEBIZR . VEGF S5 Sl g T Wik Rt
KATH o HHULHEN, DSD A B RN BY 7 ml d i AR
HT 2, T2 AERAIIRAHIE. Fi
K EIVER -

FETHROUEITE P 28 25 B2 5T, BERIR . A
IR AT HSE 9 A Eur B AL s e, H
5 DSD [ Zh g @ P& DA%, ATl E oy DSD
st G PRIV FE D RO ot
3 g

DSD 405, RS 7 BRZGA A, o 52k,
N TR R A I B A A H B S A A gy, AHIE AL
XF 0 1% S A A A AR BRI AT B 5% . I 42
ANF A K (237, 245, 280+ 290+ 316 nm)-.
MM ARG (FEE-K. LE-Ks Z15-0.05% F R
K LNE-0.05%ER KD« EilifE (Waters
XBridge Cis 1it##+. Merck Purospher Star LP RPs
endcapped 24+, Hanbon Hedera ODS-2 4+ )
HAE (0.6. 0.8 1.0 mL/min). F:i (25, 30,
35 °C) %IiH, #i3r 17 DSD fegt Bt ot ik
B R OB R BN Waters XBridge
Cis £ (250 mm X 4.6 mm, 5 pm); #ll 245 nm;
AR 1.0 mL/min; A£iE 30 °C; HishAN LNE-
0.05% R AW BREEVEML; 45+ DSD 412k
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PR 1R 73 B 7 02
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