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Abstract: Objective To predict and analyze the mechanism and potential quality marker (Q-Marker) of fresh bamboo sap in the

treatment of “cough, asthma, sputum” based on network pharmacology and molecular docking methods. Methods Fresh bamboo sap
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was prepared by dry distillation and fire roasting. The fingerprint of fresh bamboo sap was studied, and the potential targets and
pathways of 14 components were screened and predicted. Target genes of “cough, asthma, sputum” disease were determined by
combining literature database. Intersection genes of drug and disease were taken, protein-protein interaction (PPI) analysis was
performed by String database, gene ontology (GO) functions and Kyoto encyclopedia of genes and genomes (KEGG) pathway
enrichment analysis on intersection genes were performed by clusterProfiler function of Rstudio. Q-Markers of fresh bamboo sap were
predicted, and molecular docking software was used to perform molecular docking on key targets and its corresponding components
to verify the network analysis results. Results Eight batches of main active ingredients of fresh bamboo sap which prepared by dry
distillation and fire roasting were obtained by fingerprint study. The therapeutic effects of fresh bamboo sap on “cough, asthma, sputum”
symptoms were analyzed by network pharmacology and molecular docking. Q-Markers were vanillic acid, p-ethylphenol,
syringaldehyde, dihydroeugenol and p-vinylguaiacol, which mainly regulated inflammation, cyclic adenosine monophosphate (cAMP)
signaling pathway, hypoxia-inducible factor hypoxia-inducible factor-1a (HIF-1a) signaling pathway, vascular endothelial growth
factor (VEGF) signaling pathway and other important biological pathways to play the role of relieving cough, asthma and phlegm.
Conclusion By predicting the Q-Markers of fresh bamboo sap, it has laid a research foundation for improving its quality control
standards, and provides a reference for study of related substances of fresh bamboo sap and explanation of mechanism. It provides a
reference basis for its secondary development and the potential to expand the scope of clinical use.
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Fig.1 GC-MS spectrum of fresh bamboo sap prepared by dry distillation method
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Fig. 2 GC-MS spectrum of fresh bamboo sap prepared by fire roasting method
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Table 1 Similarity of GC-MS fingerprints of fresh bamboo sap prepared by dry distillation method and fire roasting method

e HHABE
e Sl S2 S3 sS4 S5 S6 7 S8
TR 0.982 0.944 0.981 0.946 0.971 0.971 0.975 0.991
KIETE 0.979 0.960 0.984 0.960 0.997 0.986 0.981 0.985

w2 THEHOSITRER S K FEEX S K

Table 2 Mass spectrum related parameter information of screened active compounds of fresh bamboo sap

o . o A 8%
ﬂ'%}?”? frR/min CAS = 'f’t =} #@ :F B3/£ k}%?z

1 3.52 64-19-7 itk FiR 5.742 2.577

2 10.21 98-01-1 A 21.70 11.477

3 11.98 98-00-0 i 5.272 6.511

4 24.62 90-05-1 AR 4.726 1.504

5 28.65 93-51-6 4-H I i By 5.570 0.940

6 28.14 65-85-0 KR — 7.750

7 27.79 123-07-9 X Iy 4.252 —

8 32.17 2785-89-9 4-2.FE IR 5.200 —

9 33.59 7786-61-0 papay 2 S gt N 4.421 1.102
10 35.35 91-10-1 BT HE 7.847 0.961
11 35.97 2785-87-7 ZATES 0.101 —
12 37.18 121-33-5 TER 4.817 —
13 39.50 121-34-6 FHR 1.620 —

14 46.24 134-96-3 T 2.179 —
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Fig.4 Fresh bamboo sap “ingredient-target” network
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Table 3 Core target related node parameters

IR RAE SN AE R CC 1B W AR
HR% - AR S SN IR J X 3k MF 2 2 B AE

3 REfh ikt i Zn BTG AR BREE P S Em 4 5 T fe
VEGFA 30 0.602 0 0.171 0 o N N s
HAKE B 4. 667 N E X RS
s W omeo  ouso  AEEULE 4 S EE BRI S
ESRI 25 0.608 2 0.121 0 SBEFTIE T - MAP BEEE YL TE [ 757 cAMP [
SRC 21 0.5514 0.055 4 UGB R O RS, SR eEATImIE
CcoMT 20 0.5175 0.100 6 DLAA S S W e
BRIV L Py R fE o
MMPY 19 0.504 2 0.027 8 MNP EBIERTT “1% i R I
AR 17 0.5175 0.0377 KEGG I EELR R (K 6), 61 Mkt
DRD2 15 0.4573 0.027.0 DR 235 4R TE 36 5B b (P<<0.05), JREUHEA T
NR3CI 15 0.5130 0.048 6 o 2 g s g g e yH, . .
[y o hpro bpos 15 ORI SH IR XY
RELA 14 0.491 6 0.018 1 Fufigte . 1eA4: NUAGER AU L Wi 32 /4 AL (transient
AMT; . 1‘31' 8'2;91 2 88(1)(6) é receptor potential, TRP) JHIE & AT TT; SHL
’ ’ W, S 1 OYAL i EL E Y42 S 2
CYPIBI 12 0.495 7 0.0113 HAHEAEH . 2 EERER Al B KN
4 GO IEEENH (top 15)
Table 4 GO enrichment analysis (top 15)
Thg %' 4 R ThRE P1H SR
BP G0:0050727 regulation of inflammatory response 0.0213 3
G0:0043406 positive regulation of MAP kinase activity 0.0189 3
GO:0051591 response to cAMP 0.0117 3
GO:0055114 oxidation-reduction process 1.53X10°8 15
G0:0006954 inflammatory response 5.74X1073 9
CC G0:0005886 plasma membrane 3.35X1073 29
G0:0016021 integral component of membrane 0.0339 25
GO:0005634 nucleus 0.056 9 25
G0:0016020 membrane 0.001 6 17
G0:0070062 extracellular exosome 0.017 3 17
MF GO:0008270 zinc ion binding 0.007 7 11
G0:0019899 enzyme binding 1.71X107° 13
G0:0016491 oxidoreductase activity 7.54X1073 7
GO:0005496 steroid binding 1.18X107* 4
G0:0042802 identical protein binding 1.05X1073 13
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Fig. 6 KEGG pathway enrichment analysis (top 15)
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Table5 Docking results of core small molecules and core target proteins

HaEw it PDBID i E #14  PDBID ke

- (kJ-mol™) - (kJ-mol™)

HHR VEGFA  1flt —-23.848 8 TEm VEGFA 11lt -22.1752
AR 1t65 -25.104 0 AR 1t65 -24.2672

ESR1 2iog -24.2672 ESRI 2iog -22.593 6

COMT 3bwy -22.1752 COMT 3bwy -22.1752

MMP9 5i12 -30.124 8 MMP9 5i12 -23.430 4

PTGS2 5kir -27.614 4 PTGS2 5kir -25.522 4

DRD2 6cmé -25.5224 DRD2 6cm4 -22.1752

SRC 6£3f -25.522 4 SRC 63f —24.685 6

Wit £ IE TR VEGFA  Iflt -21.756 8 ZETEm IFBY 11lt -22.593 6
AR 1t65 -23.848 8 VEGFA  1t65 -27.614 4

ESR1 2iog -24.2672 AR 2iog -23.848 8

COMT 3bwy -25.104 0 ESRI 3bwy -24.2672

MMP9 5i12 -27.614 4 COMT 5i12 -28.4512

PTGS2 5kir -25.522 4 MMP9 5kir -28.869 6

DRD2 6cmé -25.940 8 PTGS2 6cmé -26.3592

SRC 6£3f -23.0120 DRD2 63f -25.522 4

Xt AHIE@AIARE  VEGFA  1lt -22.593 6 W IEEEE AR MMP9 5112 -28.4512
AR 1t65 -25.940 8 PTGS2 5kir -27.614 4

ESR1 2iog -26.359 2 DRD2 6cm4 -25.940 8

COMT 3bwy -22.593 6 SRC 631 —24.685 6

I TR ARAUE AL S5 S A B L 2%
WAL, RS AR .

AT TR O 25 IR BV E BR . XS
CEZRWY ., THERE. AT ER. N OmEELIR
M54 @A E M 9 (matrix metallopeptidase 9,
MMP9). HiFl Rz Wi Al 2 (prostaglandin-
endoperoxide synthase 2, PTGS2) HJX&1E AT
Jerr (B 7, WHEGERRI /N TR NS
(S HE Ly, NS T 53X 2 IR DR (145 & RE iR,
KN TFHX 2 MEARS G R TR
5 MMP9 1] Arg249 JE R ES8E, SRR 558
0.288 nm; Xf ZFHERM AL MEAH, 5 MMP9 [
GLU227.Leul88.MET247. Tyr245 . His226 . Pro246.
Tyr248. Val223 BRILTERL T BRI KIER s T %
i 5 PTGS2 () Glnd61. His39. Argd4 3 Nkt
BITERR 4 NEEE, SEMKE 2508 0304, 0381,
0.308. 0.398nm; & | &M5 His207 5RIEETE % 1
S, KN 0.293 nm; X 2 @ BT 6 B R
e &S, 5 MMPY ] Glu227. Leul88. Tyr248.
Lcu243. Leu222. Tyr245. Val223. Met247. His226
T A b KA FH
3.8 EEIHATT “MZ. M. &7 #9 Q-Marker BT
M4

MR 2 HL ) 2 BT s T 237 Hles, R

FAAR SIS 70 A o Bl , AR ST “ i g
B WRITVE R, i “ 254-8E 550 7 28 4 HT
SAFEEVTIGIT “W Wi 3R BOCBIE TR

FFHENTEAEVR T HE A 15 /M VEGFAL £ BEIg 2k
D2 (dopamine receptor D2, DRD2). 4iffi & 2 P450
1B1 (cytochrome P450 family 1 subfamily B member
1, CYPIBD). MEVEEZR /K 1 (estrogen receptor 1,
ESR1) 5019200, 3@y if 1y e 4 PG IR A . TRP il
16\ JONE R SAHOREEP 2 s I B0E cAMP {5 538
. MEMER(E 5@ HIF-1 {5518 . VEGF 5%
PG, VR MAP B IE T X cAMP S HIHLAAR
ME-FE U GEER . AR R85, 258 Bk
AR, RPEXTRZU . W RE AT VR o TGN RE
EHEEPIMED AT Eh. &HER. N OmAEE
BUARW T Bl 0 QIR FT Be A2 BETIRTE I T %
Wi 7 RE G B, TR EETIRIN Q-
Marker. FHERIS A SR RE 1)1 A VU A IR 15
SHM/AMOEEEIEN, BAPR. Pratbr 2y e
F, 38 I Y I 22 O /0N BV i a4 e )
W8 5% [A-F-xB (nuclear factor-kB, NF-kB) Il %
JERSI, THRBEEADUEN.. PIRIEH, XTOka
—EMRPPERRY, A T&HM. X A aalA
Py e it IRy N R AR KU, A TERR H
BEAEHEZEERR, KT HE. —A7T 5. F5
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Fig. 7 Protein interaction mode analysis
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IEH S50, {E4ERIGIE I & B A2 DR DL A&
S A0 T TH B A OQ BEEAE R 2820 It W ER 2 A
(androgen receptor, AR) MHSZAR/K- kvl fe e
BT 1B M SCRUE R EOVE R BILE 2 — 6031, ESR1 X
ESRI1 #01 FE PR 235 5 J5 80 13 A B Ar AT kB2

A ESR1. VEGF 1 BN {5 it = 5] ] e 2 5 £
IhEE R %33, DRD2 w] PAysk /b i 83 4 A i) A K

DRD2 130 751 e LA F A0 (] AH S 1 77 =Xl
JE/INGH e e A M S G, A S AT R i R
WEAEVR YT B S B43S), VEGF Ag i i i 4001 28 0 Je
CD133" FH4H i 1 15 PRA i 38 5 52 2 SE 451473 50, 1
o A 4 B B A B B A AR T, R
i 6 i . 25 A DR A BT, PTGS2 NI SRR = AR &
B B OGS, 5 ST AE 518 BE E M i 9 0 )
RIFA IR0, MMP9 AT [ 40 ie A 2R-8 1] H Hf
AR TE S N, FEIEE R VEGF Bl 5 il
AR TR T8 2T 4 A DT A R 041,
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#6 B Q-Marker XRAHEX(ER
Table 6 Literature related information of Q-Marker of fresh bamboo sap
Q-Marker 10 [m) 22/ 2 1EH N SCHR
AT Em o O AR BOREE BIIERRIEE, SIE AR BRI D MUE R AR, 42-47
xR B 7R BRI
HHR i g THER E R, SR SR A BRI TR Bl S RTE AE S i 48-50

AR BEERER T4 IR 4 A
RABMITRE, 40 1 FE 40 ML 50 0 1

MMP9 3 4
X2 IRAEEAIRE M. R

TERE
B, B

I B R E0 )

Xt L HEIK Ty 0 A7
B LR E

WEEAT LGN R IR I, S0 AR PERbIR . MBS et 51-52

BUASEALAE ST, By EAL R
Wi W0, BEIE. W TR SUR L BB J . R MR . RS BRI 7
VIR T KT, s Tk 4007

LN AT S
53-55
IR PRe

kRS, SR A S & AKEE IR OIRIILERR . RIE 56-57

R B

3.10 WMEABFSMFAERTREETMN

I 288 24 B N P R 24 S FURT ORI 8,
RyEH AR R 2GS 2021 FRATH (X%
VPN IR R ) DILL R 2R 3% B BN K 3= 1
LR TRV TR RS ) fde” 100, S AHI 5
FITs B () IR 2 24732 0y A D IR e AT AT SRRV, 3R
A 5C R TI0I T 87T I Q-Marker, {E0 843 1)
A BB Z AH A A A SRER IRIE s HHE SRR WA O
SR SRR VR AR M R R, A
A GC-MS ], J5 208 7 K A S
WM ILIREE Y AR BT D B R s BT XA 5T 1)
AR, SR G% B REOAR R, RIS
B FRPREARAN 78 4 55 (5], AR AE IR 0l FEAR IR AT e e
I3 RETT VR T R AU A S R R R
A ReAH ELEL, g BN G BE B SR S 2 KA,
AT b F S 20 850 B 7 000 FRY AN [ 0 1) v S A I
FERtIE— 5P 78, XF Q-Marker 1] “MZ. Wi 7 %
ROEVE S AE MR AL 2E . AR S in iR
PR rpei s 2 AT LIp =
4 Wig

SEPTIELT KRB H D, E G IRE il HnZ mk
K2 AR Horb “nz” FEARZ BEARRE %
W, WG OMREREONEG B BN, IR ZHERIAES
W %2 . ARHFFEM Q-Marker [ “ TR
ok, KGRV Sk s BTG, GC-
MS J7iE I 8 HLEETTIh R KM N TR
PAFEETII TR SIS I KR IL 15 N ILA I,
TSt 51 AN A, JRIRIE B 14 DNRE RSO
U o DURFAE R E 9 Q-Marker #5326 fi 53, 1 1 ) 2%
N AT FH . FER . XA AR

By T EmE . X SRR BT IR KR ) Q-
Marker F{% 75 . HH GRS R tH AT &l T &g
BABSRIIPTR I A B EERRIENE; &SR A
S SR 577 fi 350 U1 JREAT 5% 55 a0 e 4
BAMXM; 0 ommaAmBEaisEi.
DAR G R ThREA BRI A B E A T /IR A
PP QB B 115 55 L FE R E N SRR 5)
HABRPLL . PrEabrEH.

#0288 55 VEGFA. AR. ESR1. DRD2. VEGF.
PTGS2. MMP9. 27K —y-O-F I F2 1§ (catechol-
O-methyltransferase, COMT) 5777 Q-Marker #i
R ALY PR SEAESC, HEZEE N
PR 2R SR M0 cAMP 12 Sk R I
TS R4 SR 7 HIF-1 {5588 VEGF 15
S, WOE RIE R S A . cAMP M. BP E
R AR RE N T . MAP BEIETE . cAMP 1)
SN RAE S N AR CC B & LR A% 4
FR S J2 0 A i B X 458 ; MF 288 52 4E Zn B 145
. AR REEEYE . RERELSGERE L, o
B F AT DI RN O H
MR AR il R . MR, B, JFAR
RIS E, 77 TR Q-Marker 5% 0FERH
BiFgaae s, e RO S S Q-Marker
Z A — B WG . SCRRFRIE B2 I RS FH 47y
W HFHEIT Wi 5, ERZ AR, .
O I, SZO0SAR N mFA—8, £
AHAZ VBB P . I . Q-Marker FA MM .

H 2R S T A Im R 2 A AR AR, A2y
PHETEAE T, BTG ER R RSS, IfiE
1FEEH], AR T Q-Marker HIEEAAW, NEETTI
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