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Constituents of Chuanbei Pipa syrup and its mechanism
on relieving cough based on network pharmacology
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Abstract: This study aims to inverstigate the chemical constituents and antitussive mechanism of Chuanbei Pipa syrup
(CPS). For the first time, the antitussive effect of CPS was verified using the mouse acute cough model, and the release levels
of related inflammatory factors were detected by ELISA. Subsequently,the chemical components of CPS were analyzed by UP-
LC-MS/MS and GC-MS to explore its antitussive mechanism combined with network pharmacology. By constructing a " cough-
drug-core target" network , protein-protein interaction ( PPI) network of core targets,and performing gene ontology (GO) and
Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis on the intersection targets of drugs and diseases,
potential targets and signaling pathways for the treatment of cough diseases by CPS were screened. The mouse acute cough
model tests showed a significant antitussive effect of the syrup. It was also found to affect the release of respiratory pro-inflam-

matory factors interleukin-10 and interleukin-17A. Based on ultra-high performance liquid chromatography-quadrupole-elec-
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trostatic field orbitrap high-resolution mass spectrometry ( UPLC-Q Exactive Orbitrap-MS) and headspace-solid phase micro-

extraction-gas chromatography-mass spectrometry ( HS-SPME-GC-MS) ,a total of 33 chemical components were identified in

CPS. A total of 152 core targets were selected to construct the cough-drug-core target network and core target PPl network. The

GO enrichment analysis revealed activities such as endopeptidase activity, protein serine/threonine kinase activity,and trans-

membrane receptor protein kinase activity,,while the KEGG enrichment analysis showed the MAPK signaling pathway , PI3K-

Akt signaling pathway, and regulation of inflammatory mediators on TRP channels.

Key words: Chuanbei Pipa syrup; cough relieving effect; pharmacodynamic validation ; constituent analysis ; network pharma-

cology
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sembly 50/30 pwm DVB/CAR/PDMS, Stableflex 24Ga,
Manual Holder 3pk ); Labconco 117 #I % T #l
(Labconco Corporation ) ; UPT-II-10T {f; 3 #8 4fi 7K il
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R 35 CsitEmE A 1 wl;iishtH A 25 0.1% & H
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Vault) Jf-45 5 SCHR oA AL & YT 898 7 B 515 5
DR BA IF ), A6 70 B S5 . CPS Hh Rl BEAF 7RG
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PR i AT AL B fF 3 mLCPS B T =S i,
P2 ALy SPME A2 HUEF 2 Sk A A T80 25 b Il ffF 30
min, TR 3 5 BRSO (5 B BERE 1T, 4l
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Fig. 1  Effect of CPS on acute cough model in mice
T SEORA R, TP < 0.05," P < 0.01, Compared with model group, *P < 0.05,**P < 0.01,
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Fig. 2 The effects of CPS on IL-10 (A) and IL-17A (B) in BALF



102 FR PS5 TT & Vol. 36

2.2 UPLC-Q Exactive Orbitrap-MS/MS 4> #fr CPS B
5%y

A3 fdi A UPLC-Q Exactive Orbitrap-MS X} CPS
AT 30T FEAE W BRI XS 43— BT 6 A B B[]
TR g A5 B55 5 Thermo Scientific 57,
HIALA I (mz Cloud Fl mz Vault) PR A 56 SCiHik i
EEAERTLE AT, I3 45 T 29 ARy, AL A

A 1

T2 AWM. LSS Y. ] HS-SPME-
GC-MS 537 CPS Y48 K MR 43, A5 DU b & i e
ARG, 53531 2R VTR YR e 4 P TR RS 6L
fiz, UPLC-Q Exactive Orbitrap-MS F¢) 558 137 & a1
K3 fizs 285 T A AL S P WL 1, HS-SPME-
GC-MS BB FiEmE 4 fin, S5 T e s
W2, i AL BRI a5 =L S .

29

HU 19
“

i (&) Time (min)

B3 CPS 4 UPLC-Q Exactive Orbitrap-MS 2B FinE
Fig. 3 UPLC-QE-Orbitrap-MS total ion chromatogram of CPS
AT E T B IEE 42, Note: A:Negative ion mode; B ; Positive ion mode.

%*& 1 UPLC-Q Exactive Orbitrap-MS £ #9 CPS BRI 5
Table 1  Components identified by UPLC-Q Exactive Orbitrap-MS in CPS

. BRMH SEsME g "
ya ) e L
G ™ ey s BT H#iz, Theoretical Experimental R ﬁ{:):h%? EZ BTN
. Molecular Error Fragment ion
No. ('min) Compound formula Ion mode value value (x10°) (m/2) Ref.
(m/z) (m/z)
ZE 7 R Quinic 173.045 4 .171.029 3,
C,H,,0 H]-
1 0.99 acid 7 Hy Og [M-H]~ 191.0561 191.0556 2.6 127.039 3 .109.028 7 12
WA BB G- . 177.040 0,159.029 8,
C¢H,, 0 _
2 1.17 conic acid 6H2 07 [M-H]~ 195.051 0 195.050 6 2.1 129.018 5 75.007 7 13
. 136.061 9.,119.035 8.89. 060
i C,oH;3N50 + N N
3 1.74 JETF Adenosine 10Hi3NsO, [M+H]* 268.104 0 268.104 0 0.0 3 73.029 0.57.034 2 14
280.2457.191.055 6,
25 LR Chloro- 173.044 9 .161.023 7
C,sH,50, _H]- N N
4 4.6 genic acid 16 15 Oy [M-H]" 353.087 8 353.088 1 0.8 155.034 6.135.044 3. 14
107.049 2
191.055 7.,179.033 9
o 4 o : N N
5 8.09 %}:1'%%% Nfg Ci6H; 504 [M-H]~ 353.087 8 353.087 9 0.3 135.044 2 .127.039 4, 15
chorogeme act 111.044 0 93.033 5
GG Bd-
6 10.83 ilﬁiimﬁ Fid Cy;3HssNOg [M+H]* 592.384 4 592.384 3 0.2 574.373 8 .138.127 8 16
7 11.00  #hi ¥ Naringin =~ Cy»H;, 0y [M-H]~ 579.1719 579.1726 1.2 271.060 8,151.003 3, 17

8 11.09 7T Rutin CyrHz0 046 [M-H]" 609.

146 1

136.015 8.,131.013 2

609. 146 6 0.8 299.020 5.284.032 7 12
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. MG TR o .
yi - =
TR . =y’ ZEES B 74z, Theoretical Experimental R ﬁlyé)#%?’ EZ PN
. Molecular Error Fragment ion
No. ('min) Compound Ton mode value value P Ref.
formula (x10°) (m/z)
(m/z) (m/z)
4 22 Bk AY Hy- 151.039 3.,179.055 7,
Cyy HyoO HI
9 12,05 e aHyO0p,  [M-H]- 463.0882 463.0887 1.1 273097 9 18
10 1.4 OPHEAR Loy o) [M-H]~ 463.0882 463.0886 0.9 389.241 1.300.027 0 19
quer(:ltrm
5 PR Jer-
1 2.9 ¥ PR Jer o i No, [M+H]* 426.3003 426.3003 0.0 114.091 7 20
396.325 9 138.127 8.,
Ak F % Ver- 123.785 4 112.112 3 98. 096
Cyy HysNO +
12 1336 % nHsNOs [M+H]* 432.3472 432.3470 0.5 5 96081 1.86.510 9 81021 21
3.67.437 8.57.833 7
WTETFF Astraga- . 285.040 7.255.030 0.,
Cyy HyyO .
13 13.or 2Hy0p  [M-H]- 447.0933 447.0934 0.2 527 034 8 19
412.3212 354.721 6,
335.957 1.318.047 1,
P 1 26 Imperia- 283.597 3.166.701 2,
CyHy3 NO +
14 14.06 . »HuNO; [M+H]* 430.3316 430.3315 0.2 138,127 9 126,127 9. 21
112.112 5.98.096 9 ,
96.081 2.53.052 3
693.204 3.620.380 9 ,
593.152 8 495.162 7
A . CoHo O - . .
15 15.09  JFEZE Robinin 3 HyOw  [M-H]™ 739.209 1 739.210 1 1.4 475,125 0 336859 0. 14
241.898 9 .187.860 7
B4R A Afze- . 285.040 6.151.002 5,
. Cy HyyO . } 31. .
16 15.52 2Hy0  [M-H]- 431.0984 431.0985 0.2 135,007 9.93.033 6 22
1257 255.158 8 211.004 1,
7 CysH,00 +
17 15.55  k semplerol sHipOs  [M+H]* 287.0550 287.0553 1.0 7 055 8 23
412.320 3 396.123 8,
175.148 6 161.132 8,
N4 E 2, Ver- 157.101 2 133.101 2,
CyyHysNO +
18 159 inone 2 HalNOs [M+H]™ 4303316 430.3313 0.7 13y esg 14 12 2.08.0069, 24
96.081 1.95.085 9.91. 054 9,
81.070 5.67.055 0.55.055 0
N i
19 1627 RS Venwa oy o, [M+H]* 410.3054 410.3054 0.0 295.2059,183.116 9, 20
mine 171.117 0
20 1753 ATTE Cave ey 00 MAH]Y 22001900 22101901 0.5 203.1769 25
phyllene oxide
184.781 1.145.100 5 ,
AR UL GE B 133.100 7.,119.085 0
~ CyHys NO - : ‘
21 17-90 Bheiedinone 2HaNO [M+H]™ 414.3367 414.3366 0.2 107.086 1.98. 096 9 .81. 070 2
7.67.054 9 57.488 8
K odE B OIF D 1133.539 2 681.385 6,
CsyHy, O “H] . . .
2 I8 edin D s Hpp Oy [M-H]- 1223.57021223.5708 0.5 S41. 177 0.469. 156 4 14
AR H A 681.387 4 511.165 1,
Cs9 Hoy Oy H] . . .
23 18:96 ) 1 veodin A soHos O [M-H]™ 1265.580 81265.5819 0.9 469, 156 7 26
A .
24 19.03 BT DR 0 g6 MM 1207.57531207.5770 1.4 503.286 5 26
lygalacin D
AR A Platy- 1207.537 7 485.291 0,
CsyHgyO HT
25 19,11 e A s7HooOp  [M-H]™ 1237.54951237.5495 0.0 469,158 0.377.113 9 14
410.343 7 109.101 5,
3 Peimis- 105.070 3.95. 086 0.93. 070
Gy, H, NO *
26 19.40 »HyNO; [M+H]* 428.3159 428.3158 0.2 5 84.081 4 81.070 5.79. 055 21
0.55.055 1
WL & Pu- 396.327 8.,105. 070 3.98. 096
) Cyy HyyNO + .33 ) , * )
27 19.75 qiedinone 2HalNO2 [M+H]™ 414.3367 414.3367 0.0 9 .95.086 1.69.070 5.55.054 9 2
28 20.68 Prespatane CisHy  [M+H]* 205.1951 205.1952 0.5 149.132 6 25
1| B J 25 Nobi- .
20 o450 JIPREE Nobi- o HyOs [M+H]* 403.1387 403.1389 0.5 373.091 7.183.028 9 17

letin
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&2 HS-SPME-GC-MS %7€ Hi# CPS IR 5
Table 2 Components identified by HS-SPME-GC-MS in CPS

N X» / =N
5 tn st BT My PR TR
No. ('min) Compound Molecular formula Peak area
mass
30 19.424 R HE Benzaldehyde C,HsO 106. 042 18 775 664
31 24.018 A E Menthol CoHy0 156. 151 905 646 313
32 37.231 P& AL AL Nerolidol C,5Hy 0O 222.198 12 129 374
33 48.470 K2 Benzoic acid C;HgO, 122.037 26 689 966

31 2.3 WMEHEBEZHWMER
H 2B ER R B R AR E RS, I
FR2] 714 A 553 AR ICHE AT 4300 /> RZIORH SC A A5,
Venn /R # A 318 A S (WLIE 6) o
. X 318 AR s 5 2o 5 A Cytoscape #fF,

30 2

l [ BEAT AT, THE A A B AL KA degree
' T T T {5, LA degree {ELR T HA A3 K0y 190 {EL 77 16 A% 0 #E AL
;l'-]'|'|TJ Time (min) ;Hg‘gj%ﬁ%‘l‘ 152 /M‘Zibﬁlﬂ)ﬁ ( ﬁﬁ 10 1Q¥EIA4'\J—?\DIL%§ 3 ) o 1
i Cytoscape Bl H FE WL -25 49742 0 B0
& 4 CPS By HS-SPME-GC-MS 28 FiiE %Q%Y Zi;pﬁ] i—%{f*ﬁf%%% ;;Z E};EE;;;‘ fﬂg/\ﬂs
Fig. 4 HS-SPME-GC-MS total ion chromatogram of CPS . : X AL o TN T l
RO Z AR AT AE 1A S0 1 2
OH OH OH 0_OH
Ho oH o OH OH O HO... p’\OH JO:O—SOH - OH
Y Y OH (o] S o = HO X ©
HO OH OH WN\ N OHoO Me‘ <" OH
0~ "OH N%N> HO HO H OH
OH
1 2 NH, 4 5

2[4 5(Continued Fig.5)



Vol. 36 g 01 UUHEARIENR 190 125 H 5 I 1k W PR LA 0B 24 24 25 5 105

BES CPSHUSMHEN

Fig. 5 Structures of compounds from CPS
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Fig. 6 Venn diagram of related targets of CPS and cough
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Table 3 Top 10 targets of “cough-drug-component-core target “network degree value
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Fig. 7  Cough-drug-component-core target network
T N 2E RS 5 R R AR R A %080 5 . Note : Inner circle were chemical constituents, middle and outer circle were core targets.
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Table 5 Top 20 GO functional enrichment results
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