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Network pharmacological research of volatile oil from Zhike Chuanbei Pipa
Dropping Pills in treatment of airway inflammation
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Abstract: Objective To analyze the chemical constituents in volatile oil of Zhike Chuanbei Pipa Dropping Pills (ZCPDP) and predict
the potential mechanisms on the treatment of airway inflammation by network pharmacological method. Methods The volatile oil
was extracted with refluxing ethylether from ZCPDP. The components were identified by GC-MS and the amount was determined by
area normalization. The mechanism on treating airway inflammation was investigated by reverse docking and the effect of major
component a-bisabolol (ABB) was verified as an example. Results Twenty-eight chemical constituents were identified by GC-MS.
By reverse docking, the constituents could bind with some target proteins such as HSP 90-a and TGF-B receptors, and regulate the
related pathways in anti-inflammation. Pharmacological verification showed ABB could regulate the above targets and pathways, and
had significant anti-inflammatory effect. Conclusion The mechanism of volatile oil in ZCPDP on relieving asthma may be related
with Toll-like receptor, TGF-B, and MAPK signaling pathways.

Key words: Zhike Chuanbei Pipa Dropping Pills (ZCPDP); volatile oil; GC-MS; reverse docking; network pharmacology; anti-inflammation

W AR NEE, IR, e T FSEE. KRR WA 5 ik 2idink, B s
(N 2 6, RO, EasmA B ISR h. zcpDp EPEI’J}”%—LT '%ix
K Z K. 16z DI AL (ZCPDP) /& FEfp/e TS R KR, HardaHok
YT R ) T R 2 AL R, R ARA . P DURE HIBFFUARIE R D, AR R AR o AR i T

UgtS BHA: 2012-03-28

E€WME: ExAKRMLEH LI H R H (81173638); HEXK HARIMLEHFRFILEVBITH (81102835); MK AMRILEHERIEAILE V)

WH (81001682)

EEEN: M 4 (1966—), &, BIEEZ, W5 K h 55000 3 KBIFIAT 5T, Tel: (0351)2215866  E-mail: 2006yanghong26@163.com
«@TEE % R Tel: (022)23506930 E-mail: minjiang@nankai.edu.cn




* 1130 ¢ (X

Chinese Traditional and Herbal Drugs 5 43 % 25 6 3] 2012 6 A

T 4% 5 T A P A S R 2 1k A m i 4
W57\ ZCPDP HHER A KM s 51N 45 2 B
ST R AR AT (GC-MS)
FEARXE ZCPDP ¥ A Mk e o AT 43 A, st e )k
PR TN B AR 45 & B AT, FEh A 2 s
DT HEMZERAGATIAL, BRI 720 [ )
R A X 2% T L o

1 #8

YA )] DUREAES% AL (ZCPDP, #it5 101015, K
BT 2 AR B A IR A R RS 2] s a-20%
2l (a-bisabolol, ABB, JiH /3 4(>96%, Kidt—
TIRHE AR AW D5 B wE]UCAK BT IR, it
1131020); fii4-1fi% (FBS, Biological Industries
N TR R-EERF R (P/S). DMEM ik 7Rt
(HyClone A ]); HiZEKKA . TNF-a (Sigma 2w );
Zeocin EFEEPTLAE 2 L PEL Trizol (Invitrogen 2 ) );
Dual-GloTM Reporter Assay System-. i il 4 A# K
FIFME TR PGL4.32. S iUk Renilla, HAL1L
2R IERIMAY (Promega 2 7] ) ; High-Capacity cDNA
Reverse Transcription 7%, Power SYBR Green
PCR Master Mix i{#]& (ABI A7]); Bio-Rad iQ5
S 52 2 PCR {X (Bio-Rad A #]); Thermo Quatamn
GC-MS-MS (Thermo A 7).

Wistar K, #EPE, (2202200 g, WFdbit4e
WAL S EARA R A H], VFfiES SCXK-
(%)-2007-004

AR 4i 22 HEK293 (Hp [ B2 2 Rl 2 g L i
P 240 5T T S A s 22 A i )

2 FHiE
2.1 ZCPDP #EXHMN 9 HIZE

¥ 200 g ZCPDP & LkEE 24 h ),
WS K, AIEIENRMLY 100 mL, JinzK 200 mL BHT
IKZER RN BT BRI 5 W, Bl 2Bk 5
WRAFHIR B EMIRY), 2919 g.

2.2 GC-MS #1f

GC %A SE-30 #1471 5B 41 (30 m X 0.25
mm, 0.25 pm), BHAT (99.999%), FiiE
50 mL/min; #Eilt: BILRIEEE 60 C (LR 2 min),
10 C/min F+% 150 C (£ 10 min); 4 C/min
F+4 300 'C (£FF 10 min); SREUAEEEE; it
FERE 1 pL, FEFEIE 250 Co

MS Z&AF: EI &1, UM EEE 70 eV,
BRI FE 250 °C s i A4 Y6 Il 50~400; NIST

08 1% .
23 REXIEFL

A ACR A 73 37 AK 5 K N PharmMapper
server W stidEAT I i) 0 42 0 6T, SO0 L T A 4 A
i, FH Kyoto Encyclopedia of Genes and Genomes
(KEGG) i g #ds PEHEAT#E 020 #r, T ZCPDP
FERAE BT B R A L
2.4 ABB WIIRRAERIIE

PL ABB AW IAR N AN SORERCRL, BT
RAEF KM, 6] s ) 6 B ik &5 FEEAT BRI
24.1  FYKTFPLRAE AR R UL I AR
RO, Sz oy XTI, B (B ig AT AR
K 10 mL/kg), FHPEZGZH (FilE]VCAK 10 mg/kg, ig)
g5 2541 (ABB 100, 50. 25 mg/kg, ig). ELLEH
7d, RIREZ5)E 30 min N FH BN O L
KB G BB, I T4 o 2 Bl se 1% Rz 0.1
mL G2 se A3 ER /KD @R K RUE KA, 3 h
JaUEAT G AR, TEIIKEE, DURBRRAERESE .

K3 = A S R — B ALY / SR AT A
2.4.2 MK B (NF-kB) B im M vEAY
K1 NF-kB e gif Moot i s 2407, i
NIEYE 4l 2% HEK293, % pNF-kB-RE JURLAI A 2
Renilla ki L4 Qe 2 40 o ), BL TNF-o H] ¥
HEK293 41 fflif5 F NF-«xB &L KL . ¥4y Aon) i
H OEHEEFE 18 h), HAH (10 ng/mL TNF-o H
6 h G b H R IR FE 12 h), FHME 252010 ng/mL
TNF-o 3% 6 h J5#7 0.1 mmol/L HhZEKFA R 775k
kA5 % 12 h) Mgy 254 (10 ng/mL TNF-o, J3# 6 h
JE#E 0.14 0.014 0.001 mmol/L ABB 15 35 HL 4k 4 1%
7% 12 h), FGFRE WG A0 MLl s R A e, %
Dual-GloTM reporter assay system 71 & i FE M
FEOGAH AL B Ot ZR B AR AR G0 R 2 ) )
NF-kB [FJHHI4EH o
2.4.3 ABB XMfF 5l B AH ORI R sEm 4l
WORE ST 7k R b, SEER oy Ao R AR
FHPEZ541. ABB £52541F1 ZCPDP 41 (10 ng/mL
TNF-a #3 6 h 5# % 0.1 mg/mL ZCPDP #4374k
SRR 12 h, HARSALIER B, FFRgHE KA
BEPUE IR I RNA, 23050 & Ul B3 147 8 =
RT-PCR 3%, LA B-actin Jy Py Z:4630 ABB % TGF-
2. Smad2. RBL-1. MAPK14. GADDI153. HSP 90-a
FERRIEH G, S AINE 1. 2] High-
Capacity cDNA Reverse Transcription &7 & 4 1Fit
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Table 1 Sequences of primers
519475 1WA (523 74 B /bp BARE /C
HSP 90AALl 1EM: GAACTGGCGGAAGATAAAGAGA 190 59.9
& I: TCTGGTTCTCCTTCATTCTGGT 60.1
TGF-f2 1E: ATCTACAACAGCACCAGGGACT 107 60.1
& : TTGTAAACCTCCTTGGCGTAGT 60.1
SMAD?2 1EM: GCCATCACCACTCAAAACTGT 162 60.0
& Ir): TACCTGGAGACGACCATCAAG 60.1
RBL-1 1EM: TCTTGTGTGCGTAATCCTGTG 103 59.8
& I: ATCCTGGCTGTTCATCTGTTG 60.1
MAPK 14 1E[: TCCAGACCATTTCAGTCCATC 100 59.9
& 7): CGTCCAACAGACCAATCACAT 60.8
GADD153 1EM: ACCACTCTTGACCCTGCTTCT 168 60.0
fIij: ACTCTGTTTCCGTTTCCTGGT 60.3
B-actin 1EM: GACAGGATGCAGAAGGAGAT 149 60.1
& Ii: TGCTTGCTGATCCACATCTG 60.0

ITi%E S, [N AR 25 “C .10 min, 37 C. 120 min,
85 ‘C. 5 min. Z# Bio-Rad iQ5RT-PCR ¥ tj Power
SYBR Green PCR Master Mix &7 & i B % & 3C &=
RT-PCR J % 41 RT-PCR 1A%} 2 X SYBR Green
PCR Master Mix 12 pL; R [#) % (10 nmol/mL)
1 uL; cDNA #ifg (50 ng/uL) 2 uL; ddH,O 9 pL;
SARL 25 uL. RT-PCR W AFEJF: 95 ‘C, 10 min;
95 °C, 15s; 60 ‘C, 1 min, 45 MEH; b ihs
A1 K 60~95 °C.o LA 277““T k4, mRNA AHX
7.5
25 FHitFERE

KH SPSS 13.0 B AT H R get, AR bbis
KA FE 7 25087 (One-way ANOVA)

10 15

19

3 #R
3.1 EXRMUERD DT

X} ZCPDP R s AT A AT 4 sE s I Hi%
WS TR AR — 250 5 5 20 PR AR T 20 B A9 1
2R o, JLEGE T 28 AN AUy
PR T 1] 5 S e MR S SR AZ R, o) i
R CERATG B S AT A, AT %52 Y ZCPDP
HHR M R AL 22 B Ay . S5 SRR 1 R 2.
3.2 REAHEFIRLE

S eI 45 R B ok ZCPDP ¥ R
HSP 90-a.. TGF-B Z AR E I ARIRIES A e ),
ILAEE L S AN 2 (1454, 1A Toll #5244, TGF-B.

MAPK “5{5 5108 RAEDIREH, 45303k 3.
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Fig. 1 Total ion current of volatile components from ZCPDP
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Table 2 Major volatile components of ZCPDP
s fr/ min WEW AR )R

1 7.82 TR — L1 iigislu

2 8.72 TR LR TR

3 9.72 AT figg Ui

4 11.96 J\EDY S BR R I B A KAPE

5 13.11 (E)-7,11- F 300 F 3-1,6,10-1 6% — 4 iigisluy

6 13.96 A6 14 VA7 945 LA

7 14.28 AR 2y iigislu

8 15.15 o- T FA M TR

9 15.78 R A-REEAN iigisluy
10 18.44 T JE HEAE I
11 19.49 B-Ag i iigislu
12 21.00 AR ] TR
13 21.37 (E)-B-%& 1t WS iigislu
14 21.63 I - A A AL
15 2251 SR HEAT I
16 28.25 K IR 5T (4-BH) P TR
17 31.30 2K IR — LT HEAE I
18 31.93 FRAR KAPE
19 32.66 FEHRR £, TR
20 36.52 +\BEZ 2 KR
21 37.14 (E)-9-1h R LT T
22 37.81 15-H ALkl 4.8 TR
23 4228 13- L 25 1 & iigislu
24 4591 + B I R KR
25 48.37 AR HIER . (2-T5F) s T
26 50.78 ik i iigislu
27 57.14 TS iigislu
28 58.11 A9 HEAT I

%3 ZCPDP EXRME S EAE S RIBEE

Table 3 Target and pathway of volatile components

from ZCPDP
FER sy A= EAEHTHE A A EAE AT %

B I HSP 90-a MAPK
TGF-p1 TGF-B
MAPK
TGF-B2 TGF-B
MAPK 14 MAPK

a-ZL % 2E (ABB) MAPK 14 Toll-like receptor
MAPK
TGF-p2 TGF-B
(B)-B-4=15 Wi TGF-B1 TGF-B
MAPK
TGF-B2 TGF-B
i U TGF-B1 MAPK
TGF-B
TGF-p2 TGF-B
MAPK 14 MAPK

FRAE R MAPK 1 Toll-like receptor
MAPK

MAPK 14 Toll-like receptor

3.3 ABB HIIKRIER

B ABB hfl, 0 ILAEYAE B T
(AR A 5y A DR i 25 TR 1 08 LA R ARG Y. 1) 24
PAEFHAT T3k, shsemas KRR, XA
AHEL, BRI A5 b Wl & T ABB 7l B
SR S PR 25 A R T R A A RO
DL 2. 4 s i 45 B 7R . TNF-o 31305 HEK293
Al NF-xB K& B #Tm, BHEZ4lYS ABB
RS A BoR T I BRI, WK 3.

K H RT-PCR 54 MAPK. TGF-B 15 5 i % 1]
AL R RIR AT IR, 258K, B4l TNF-a
¥ 5 HEK293 41 g TGF-p2. Smad2. RBL-1.
MAPK 14.GADDI153HSP 90-o & [K ik B3 T .
FHPEZ54] (0.1 mmol/L HuZEXKAR ). ZCPDP 41 (0.5
mg/mL) 5 ABB 41 (0.01. 0.1 mmol/L) tHiE/RT
B S (R 4R R . 6 B ABB fENS B 405 TGF-p2.
Smad2. RBL-1. MAPK14.GADDI153 J: X ()% ik,
R0} HSP 90-o0 FENRATE W2 5%, 45 WIS 4.
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4
0 r ;
X B BUR]UTAR 100 50 25 S B Hhgeks 0.1 0.01 0.9101
ABB/ (mg-kg ") ABB / (mmol-L™")

X AL “P<0.05; SEU4ILE: <005 "P<0.01
“P <0.05 vs control group; "P<0.05 P <0.01 vs model group

El3 ABB X HEK293 #fififi NF-kB RiZRIENT (x+s5,n=6)

XL ©0P<0.01; SERMILLE: TP<0.05 TP<0.01
“P <0.01 vs control group; P <0.05 P <0.01 vs model group

El 2 ABBMAREMAKEIFME (x+s5,n=12) Fig. 3 Effect of ABB on expression of NF-kB
Fig. 2 Effect of ABB on paw swelling of rats (x + s ,n=12) in HEK293 cells (x + s ,n=6)
87 TGF-p2 Smad-2 RBL-1
i
=
®
z
g
m

. 0.1 0.01 0.001 0.1 0.01 0.001 0.1 0.01 0.001
ol F R TR HhgEp P N R HEERIA ZCPDP T oy SR R ek S EE——
KB SEERIL ZCPDP (mmol L T A i ABB/ (mmol-L ) A1 SR IEKEA ZCPDP ) pr) (mmol-L)

6 -
MAPK 14 R GADD 153 HSP-90a
@
B4
b
2 9
) . i i
0" " 0.1 001 0.001
0.1 0.01 0.001 0.1 0.01 0.001
o+ IR HHFESKAN i N i RiA | N
A LR R ZCPDP (mmol-L ") AR B HIRREAZCPDP / (mmol-L ) KR B HIRKEAZCPDP A B/ (mmol-L ")

Lyl “P<0.05 “4P<0.01; SEMAILE: "P<0.05 "P<0.01
P<0.05 ““P<0.01 vs control group; P <0.05 ““P<0.01 vs model group

El4 ABB 3 HEK293 il TGF-p2 SEEFRIEHHEM (x+5,n=6)
Fig. 4 Effect of ABB on expression of TGF-B2 and other genes in HEK293 cells (x + 5,1 =6)

4 it gl IR B, ERIALEIR 2, Bt

FUE SRR FISEART BRI, R2AIRM A RUR AL — B 2B T HA
A — A B SO 2 A AR &5 s ﬁﬁﬂﬁ“’%%’ﬁ%% M2 [) 25 PR AAFEA
U RIS R, B SAELFE D Toll #F R M2 2y 220, N Z sy 20T
%Ak, TGF-B. MAPK {5 SBEHMn", B ORI HR, Mg 25 140 208 - M 45,
Toll FE32 1A, TGF-p 5 SR INWEERERSE— bW RGOTRAUE LRI SUE A 5 s 254
i MAPK {5 ‘Sl , RIA—ANEIRMIREMNLE . FRF B0 e M 2% 24 B 2 s 2EAfE 57y
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Bz —, AT FRMBTESGEAS RN
Jrik2 —, T S e g A R s,
IR PRI 5 T 25 A U o e &
B SO0 T 5 T 2 LIRS 5 1), %k
WILE B R R Y.

SR R ZCPDP 48 Ky p-#%
M. ABB. (E)-B-&A WM. T 348K —HR
Be ERAE R S5 4% At ey T LAY TGF-B2. Smad2.
RBL-1. MAPK14. GADD153. HSP 90-a. TGF-B1.
MAPK1 S8 8 (AR EAE . 12T vl RER T Toll F

AR, TGF-B. MAPK %52 445 5 10 M K167
BRIENE . #E—25LL ABB BRI 56U SR R,
ABB RERSAR G MR AL EE T (MAPK 14, TGF-B2)
A R R (GADDI153. Smad2. RBL-1) [f]
Fik, Wl MAPK. TGF- 15 5l % F4 NF-kB [1]
Tk T RIETCRAER, 5045 RA RIS
(B 5. WIS RIRZ By 2 mERRI
WATRIE RAE & ZCPDP 5 A I il 43 R H 5% T i
VERPUHIZ —, 5INMZ 25 B2 E R0 h 254
FIBLHIBT TR A T8 i) L

[ Toll-like 3244{5 518 B ] EAR, ¢T3

pHe NFlKB
— W
,,,,,, |l S R

5 ZCPDP &AL 5 % T M E RS

Fig. 5 Potential mechanism of volatile components from ZCPDP on antitussive and anti-asthmatic
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