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Q-marker prediction analysis of Cinnamomi Ramulus in Danggui Sini Decoction
based on fingerprint and network pharmacology
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Chun-qin
College of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract: Objective To analyze and predict the Q-marker of Cinnamomi Ramulus in Danggui Sini Decoction based on fingerprint
and network pharmacology. Methods The fingerprints of Cinnamomi Ramulus Decoction and Danggui Sini Decoction were
established, and analyzed by using the similarity evaluation system software for chromatographic fingerprint of traditional Chinese
medicine (2012 edition); The network pharmacology was used to screen and analyze the function target and pathway of related
components of Cinnamomi Ramulus, and the “component-target-pathway”” network was constructed to predict the potential Q-marker
of Cinnamomi Ramulus in Danggui Sini Decoction. Results The fingerprints of 15 batches of Cinnamomi Ramulus Decotion and
15 batches of Danggui Sini Decoction were established. The similarity of fingerprints was more than 0.96, and seven common
components were identified, including protocatechuic acid, coumarin, cinnamic acid, cinnamaldehyde, cinnamyl alcohol, 2-methoxy
cinnamic acid, and 2-methoxy cinnamaldehyde. A total of five active components, seven core target sites and 15 key pathways of
Cinnamomi Ramulus were screened out through network pharmacology system, and based on the “Five Principles” of quality
markers, 2-methoxy cinnamaldehyde, cinnamaldehyde, and cinnamic acid were predicted as potential quality markers. Conclusion
In this study, the quality markers of Cinnamomi Ramulus in Danggui Sini Decoction are analyzed by fingerprint and network
pharmacology, which provides a basis for comprehensive control of the quality of Danggui Sini Decoction, reference for further
study on the mechanism of Danggui Sini Decoction, and demonstration for the correlation study of quality markers of compound and
single medicine in the classic prescription.
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2 FAEEHR
2.1 @IEERHG

3% £ : Merck Purospher Star LP RP-jg
endcapped (250 mmX4.6 mm, 5um); HsIHH: 4
i (AD-0.05%EBR KWL (B s 3 i : 0~8 min,
5%~10% A; 8~15 min, 10%~13% A; 15~24 min,
13%~15% A; 24~28 min, 15%~17% A; 28~32
min, 17%~20% A; 32~40 min, 20%~30% A;
40~47 min, 30%~45% A; 47~60 min, 45%~70%
A; 60~75 min, 70%~95% A; AR E 1.0 mL/min;
R 270 nm; H 30 °C #EFERE 10 pl.
22 NTERSRIARISIE

Oy REURE . EERR . B E R LRI
BRI 2-FRAR L HE I L 2- PR AR PR RE R G R
TR, RERE, INPEARAREE, BEREK
FE 535074 0300+ 2.525. 2250 0.613+ 0.325. 1.473.
0.316 pg/mL FIVR A XT HE S -
2.3 HmBIHIE

DSD Hi BT AR 5k P 5t (€8 ), J5 7 4 Ak
CHPFZE, B (B, A=W, ¥
W, R (RO, R T, KR M (B
P& “ Btk DUKN\TH, ZBE=TF, ¥,
B—7t, H=MR7. &3CRERSE, % WS T
3 g, REZTAMHNSH (4625 @, —FH5%T
200 mL, FREUALTT 240k B B Z e, sk 1600 mL,
g, Bk E W ORRE AT 2 600 mL, LA 80 H
TEpgE, ao, R4S, IZBRBE L, RIEA R
15 #it DSD (4%5 D1~D15). 15 fILER/K AR (4
5 S1~S15) A1 1 #BR AR MK RO (i 5 YXO.
24 HiXSEIBERSIE

43 SEUEE KL 7K B . DSD AR A A B P /K BT
A, K% ER 3 mL, B 10 mL 24, IAH
WL E R R 2%, e i, #7542 30 min, 54,
MAREmE, HPRANERRE, Y, i,
ISR yEv, BIfE.
25 FEFER
251 ZRIEEE WHRSENKEER S
—, AR E, VEMEAECR, GO A
FasE, WUEPRWAEERIE NS IRIE, THRSILHIER
R X U T AR R R 45 B B T
252 KR EUDSD (D1), %M “2.4” 1
NSRS PRSI, ESHRE 6 IR, & “2.17
U B 2Rt AT e, e i, HEILE R

AR StoF 06 T AR FTRF G R B IR (1] o 45 SR B s LA I )
AT T AL RSD<2.8%, AHXT R EH I ] RSD<
0.14%, RKUCISHEZ R RIT

253 faEtElEs EUDSD (D1, %M “2.47 15
T TR SRSV, A 04 40 8. 120 24,
48 h $ “2.17 TN ik 2 AR AT I e, 1l g ik K,
TH AT UG A X D TR AR AR X PR BRI ] . 45 SR
TN U (R AR I T A RSD<3.0%, AHX {3 B4 B 7]
RSD<0.54%, W] DSD 7£ 48 h P& M K i
254 HEEMAK HEDSD (D), % “2.4” i
NIRRT, AT 6 1, FR “2.17
TR il 4TI e, Dtk , I A
VIR %o 0 TR RTUREL G R B IR 1) o % SR S s AT 0 1
AR X I T A RSD <<3.0%, AH X 4 B I ] RSD<
0.11%, RWZFIEERTMERL.

2.6 EUENERESSHEXMES T

2.6.1 FEBKEIRA DSD a4 EE s B 1S
HUAER K BIR 15 it DSD, 4% “2.4” T K J7 %4
BRI, % “2.17 TR R AT E
TR TE R B 2 e SR H L TN R
Gr At (2012 4ERRD, 43 AL S1 F1 D1 NS EE,
KA EE, 152 15 SR KB 15 #ik DSD
mfeg g S mE, ERLE 1. 2.

115 HHEROKRLRIE S ETE
Fig. 1 Fingerprint of 15 batches of Cinnamomi Ramulus

Decoction

2.6.2 HERKELEA DSD AU >0 B 15 fibk:
BOKRITRT 15 41t DSD K48 S0 BG4 5 N A 24 i
BALEIE A LB VPN RGUEAE (2012 RO, HHE
FEBLRE, 25 LR 1. 15 SR KB AN 15 it DSD
() 4 2 3 AR ABLE 35 > 0.96, 3¢ B A B /K DR
DSD )i EAa g —

2.6.3 FAHWERFEINLM T RIEFESUEE
e, ¥ DSD. FER KR SRR B PEK R
R AT I FR st S AT S, S5 R ILA 3.
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2 153t DSD 54U EE
Fig. 2 Fingerprint of 15 batches of DSD
F 1 tEROKAELEHR DSD e EE R E
Table 1 Fingerprint similarities of Cinnamomi Ramulus
Decoction and DSD

% 5 FALLEE G 5 FHALLEE
S1 0.999 D1 0.974
S2 0.997 D2 0.973
S3 0.994 D3 0.973
S4 0.994 D4 0.970
S5 0.996 D5 0.972
S6 0.997 D6 0.969
S7 0.992 D7 0.978
S8 0.995 D8 0.978
S9 0.993 D9 0.978
S10 0.999 D10 0.969
S11 0.999 D11 0.968
S12 0.997 D12 0.968
S13 0.998 D13 0.985
S14 0.996 D14 0.985
S15 0.997 D15 0.986

HEP L, BEROKRTEEH 2 10 AN 3EA4IE, DSD
LA E 29 I I, 20 I A AR o 7 AN R U
TSR 4 S50 (R)LRRR) . 17 T (F
TED 20 5 CHELED. 21 50 (RFERR)D. 22
Tl Q-FERERER). 23 S GEEEE 126
Sl Q-FEEELE). HTETRTRERN:, 17
TGl (FGER) RIEFELTE, 19 SN 22 FS1E
(2-H IR NI FE SRR I K B A AR — 8
.

2.7 BT “BO-EES-@ERT WMEABE S
270 hZGEE AN AR 2 R G2 B
JZ (TCMSP, http://tcmspw.com/tcmsp.php)~ PubChem
Compound #(#% % Chttps://www.ncbi.nlm.nih.gov/
pubmed/). Swiss Target Prediction #(#i/E (http:/

1
J

A-RE XM R B-HEBOKIRICE IR C-DSD 3t
FUERE D-GREB A KR R 4-5LRR 17-F&
HEEO20-EEKEE 21-WERR 22-2-FEEAER  23-EEERE
26-2-H AL R

A-chromatogram of mixed reference substances B-common pattern
of fingerprint of Cinnamomi Ramulus decoction C-common pattern
of fingerprint of DSD D-chromatogram of negative Cinnamomi

Ramulus decoction  4-3,4-dihydroxy benzoic acid 17-coumarin

20-cinnamyl alcohol 21-cinnamic acid 22-2-methoxy cinnamic

acid 23-cinnamal dehyde 26-2-methoxy cinnamal dehyde

El3 DSD.#ERIKRLRIEN EELARNXEMRE X R,
EREERI A MK IR B 1B E

Fig. 3 Common pattern of DSD and Cinnamomi Ramulus
Decoction, and chromatogram of mixed reference substances

and negative Cinnamomi Ramulus Decoction

www.swisstargetprediction.ch/) & Z 3K | i JLARER
FERIE . PIRERR. HERZIE. 2-FEJEIEERR A 2-H
SRR I T AMEIRAGE IR REE R, R RS
7T AMCEIFHIRE) 116 ANFE R,

272 EE-FEAMEER (PPD MZHHE  fifik
H¥ 116 MES, FAFEL STRING 11.0 i R AT
(https://string-db.org/cgi/input.pl) 4T PPI I 734T,
B “Homo sapiens”, A% HBHAFMEN
“high confidence>0.7", [ 2% 1 JCIHE 5 19715 A,
HARSZHKBEAL, P08 PPI M (&
4), SRIGRAT 116 MR, 199 il K PPI &5
RUL TSV XAK A T Cytoscape 3.7.1 AFH, IF
FIF Cytoscape 3.7.1 #A4FHH) “Network Analyzer”
Disext PPI ML EAT RN @ VAT, THEEI “
{7 (degree), “ /- E 00 ” (betweenness centrality )
Bz O (closeness centrality) 3 NE ELH
ISEIIKTF A H degree=9 HIHE S AE W% L
. ZUEAE] 12 MR, SR K 2. &
IRTRIN, IX 12 AR RS WEERR L 2- PR AR ARG
2-FE SRR . IR, HERMEILRER 6 1
D F R E S
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4 HlLEES PPI %%
Fig. 4 PPI network diagram of core targets

273 GO YiREE £/ KEGG % & 47
FIF David 6.8 ##f %€ (https://david.nciferf.gov/) X
12 ANELER IO HE SUEAT R F AR (GO) YjResd
ERHAERAT (KEGG) M EHE5H . GO Thfig
BT R EAREER YRR T D ReA
VTR, W FEEEIEATIERRM S KEGG 8
HE R M AT LIA3 3] DSD iR O A S S
. GO Ml KEGG 7 #r¥iiidl P<<0.05 X EA
Guit Lo

GO = HEAHT IR 24 4~ GO % H, HApEW
HFE (BP) H 164 Ui (ME) 544, 48
MR (CCH & 44, R4E 2 EMERE P<0.05 i
1T N, BP EEEEALHMMNFR-12 EME
P FR I TR R R T A AR AT AR . RNA K
G 1 JE B TRESEIIE T . RIERMNEE; MF £
BEEMAEMLARE S, B TEE. AN ENE
PESE; CC FEEEMAAMMPAZFAIX . 4R WL 3,

x2 BLMZERINE TR
Table 2 Topological properties of target network

=) 2 bt gEEetE BEE
RELA }% K F NF-xB p65 WH.47 (nuclear factor NF-kappaB p65 subunit) 0.086 2 0.340 4 9
EGFR R HEK R 7524k erbB1 (epidermal growth factor receptor erbB1) 0.1822 0.408 2 12
COMT LAY O-FZEFFEE ([FJR) [catechol O-methyltrans ferase (by homology)] 0.070 5 0.334 7 9
MAOA FEALES A (onoamine oxidase A) 0.1101 0.360 4 11
ALB MEA®EA (serum albumin) 0.1511 0.400 0 13
PTGS2 AR R N &b & 2 (prostaglandin-endoperoxide synthase 2) 0.302 5 0.4211 14
CYP3A4 43 P450 K i 3A4 (cytochrome P450 3A4) 0.084 5 0.3252 11
CYPIBI 4ifififa 3k P450 ZK %A 1B1 (cytochrome P450 1B1) 0.1251 0.3347 9
APP B IEMFE A4 B (B amyloid A4 protein) 0.276 5 0.4020 21
MMP9 HFE&EEAN 9 (matrix metalloproteinase 9) 0.067 2 0.373 8 11
CYPIA2 4t P450 KKK G 1A2 (cytochrome P450 1A2) 0.047 8 0.3019 9
TLR4 Toll #5214 4 (Toll-like receptor 4) 0.054 7 0.372 1 9

KEGG &HA W53 26 simps, G EE R
£ P<<0.05, FRiEfRE] 15 FAHHES, FEAOFHER
BB R A AR EEUE. BRERAE . B
TRACIH A, 253 WK 4,

2.7.4  JOT-REA-IEEE SR AR T e 5 2
6 N 12 AMHE AT 15 k8%, 18 Cytoscape
3.7.1 AR “ Rl R S E g e, 255
K 5. HR¥E Cytoscape 3.7.1 BAFXF X 2% I 3EAT 4347
DMLEY). SESEA. B lBrERE NS,
RILRFERR . 2-FH R IE R . 2-FH S R R I

FEREE . ) LARIR R AR =, ST Re Ak
e RIEZ SR ; MAOA. MMP9. TLR4.
CYP1A2. PTGS2. CYPIBI1. RELA fi%#: 8 =,
A RE SRR R HE A F I DGR A5 15 (5 5 1B ER 1N
EREERAKR, KRR RS i .
3 BANH

AW 5 IS AR K B AN DSD RS
W, PRI, R R AT I 4 2 B
oM, AR B I OCERE SR Sl s, iB
H Cytoscape 3.7.1 BAFRIEE “plor-HE fi-iEg " 1
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Table 3 Biological process of genes

el B ThRE HHEMA P1H
BP P4 FR-12 A A B R I IE 4R 2 0.003 60
(positive regulation of interleukin-12 biosynthetic process)
BP ML AT FE (neurotransmitter catabolic process) 2 0.003 60
BP  RNA R&T 1T b )13 1 E % 4 0.007 10
(positive regulation of transcription from RNA polymerase II promoter)
BP  #AEXM (inflammatory response) 3 0.010 00
BP —HALEEYA TR IERTE (positive regulation of nitric oxide biosynthetic process) 2 0.013 00
MF M4 %454 (heme binding) 4 0.000 12
MF  #&EF454 (iron ion binding) 3 0.006 00
MF  EidJEEEEYE (oxidoreductase activity) 2 0.015 00
MF  HnEEEE M (monooxygenase activity ) 2 0.027 00
CC  YHMulis%JEIX (perinuclear region of cytoplasm) 3 0.027 00
#z4 O SH Pathway EESHR
Table 4 Pathway enrichment analysis of core target
Fl A HHN P1H
hsa00140 F [ BE R AW A R (steroid hormone biosynthesis) 4 9.26 X107
hsa05204 2280 (chemical carcinogenesis) 4 1.19X 107
hsa00350 fig R IR (tyrosine metabolism) 2 1.46X1073
hsa00380 BEERH (tryptophan metabolism) 3 1.93X1073
hsa05140 Fft 2% (Leishmaniasis) 3 4.54X1073
hsa05206 JEhE 1 1) MicroRNAs (microRNAS in cancer) 4 4.75X1073
hsa04064 NF-«B {5 5% (NF-kappa B signaling pathway) 3 7.36X1073
hsa04066 HIF-1 {5 5@ (HIF-1 signaling pathway) 3 8.17X1073
hsa04668 TNF {5 5188 (TNF signaling pathway) 3 0.0103
hsa04726 S-FRfiE et (serotonergic synapse) 3 0.0118
hsa04728 Z Ml %l (dopaminergic synapse) 2 0.0142
hsa05200 JEAEIEES (pathways in cancer) 4 0.0175
hsa05161 LFRF %% (hepatitis B) 3 0.0187
hsa01100 ARIHEEE (metabolic pathways) 6 0.022 6
hsa05205 JEREF S A2 8 (proteoglycans in cancer) 3 0.0337
e H1E, HUE dogree MHTPIKERR. 2-FAUHERY HER,
=t 2-FGUIERE R . BESCRERTSULAER 5 AN T

5 “Ho-HR-RET W%

Fig.5 “Compounds-targets-pathways” network diagram

AR ER R EAE - TS YER . 2T Q-marker 1)
CHIFEN” AT AT, Hrd 2-F SR R AR R A B
BB 7K B B A — 8 T H, TR LIRS A
B EATR G By, IRERR . 2-H A A e 1
FE R T SR R IR By o 456 T SUBRITE AT N 2% 24
PR2EXT DSD H A ) Q-marker BE4T U 4341, #]
SO TEE B . REERR AN 2-H A A i S /2 DSD
HHAER I E R Q-marker.
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FER A R o B, EE R A A 2-
FRAE R e i, HoAh A RO NI RERR . 2-H A0k
WEERR . IR, HEHR. B-A NI, ZRMBEE
KM RNEYER . BREFURIL, B R
2-WA AR e, BAPIR . PURTE. PUMIEAIST
S EH WHREAPR. PiE. JUMREATE
bR JTEEE FU324, Chao 5214 I F 58 R IUAEAS 2
R BES IR JORE SN, HAEH T NF-«xB 1%, 18
AR SRE R TP AR KSR . Ka S5RO4 T
BIF 90 R 3L B T R A% 41011 N 28 - 4ok 4 A 11 1 9
HL-60 200, #FS40RMT. ImRHIRRY], R
— A TEIT MR . BT R A HEIRIR
JA AR AR O I R AR U214, R
BATMAN-TCM % #% & ( http://bionet.ncpsb.org/
batman-tem/) A $ A DSD "li#H L H$% TNF {55
M. HIF-1 {5585, S-ROlEaeRh. BRER
U KERHSERE A G 8. e, aERR
W NF-xB 5 5. £ EIKae RS 5 ikt
ITIEEWIRTT « FEARTIZ A 50 K I DSD j# it i 4% TNF
ST, HIF-1 5588, Jehed i 45 5@ ik
T RRGEIE T 28 BB FPILH 5 LI DSD
W YR NF-xB 5 5 @B IG 70 R ] #2480
Ay XNEFEFEERIZ R TR I DSD @il 4% TNF 15
IR, HIF-1 15 518 B 555 5 IM BRI yT 40 i .
gi bor#r, HEN TNF {5 588K . HIF-1 {5 5K
TSRS S-FROUIKRE R Al B ER A [
WA R BRI 2 KRR R il Al NF-«xB
& 5K ge R FER/E DSD HRFEER M ES
T
4 g

GBI Bk, BHZ M. 245
Mo ZBEEIRE R AR VLRI A 2y
Fa U Bl 2 1 L AE R 2R LS R G L B
b AT AR IR A RO SRR, R
AT RAR RS WA T A
B R ZGAEEAE N2 AL b, R
ZIPERINLS] R EbR S A E VT S
(O t=7 N NI I = VAL R ZTR o0 Sl ok 1 D ailsn b
&,

AT B 2R LU I “ FEAR &
w7 MBS, SRAIRSUEIE AN S 2 B AR S A )
J7ESHT I DSD HAEERL ) Q-marker. I ST
FER K BTEAT DSD 48 S0 B AL 18 A1 1

AT B A AR A AT 2 A, FRIAH D LRTR
HEER. BEREE. WER. 2-FAEERER. X
FE R 2- PSR BRE R R I 7 ARy, Horbie B R IA
B, 2- WAk R RRAE SR A I P /K B A 45
SUEIE RAEAE— T 18 N4 2538 52 A 0
()£ FE o HEBEAT b, RELAEERR . 2-FF 48Uk A A
R 2-FHARR AR Rl . A AT LSR5 s T
TR EE MAOA. MMP9. TLR4. CYP1A2.
PTGS2. CYPI1B1. RELA ¢85, {EM T TNF
G5, HIF-1 {55 @K%, MEmK%. NF«B 5
SR, ERE RS OCHE Sl M R RR YT
PR HI T8 I b B AR AT P 1 A B AT oA
JR LR IR & HATAIAER AL 1oy, RS . AR
iR 1 2- FR A A e T S A A R L) o 27 BT,
W15 T R 15 PRIEE R A 2- F A8 S A 7 % DSD
FAEER I E ) Q-marker. A5 HHIR N B 5T EE R AN
DSD WIERNLGIER 225, T @ 2 i %
filfk R, $Emh gl EEsIKr.
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