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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-f 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.
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T A% 45 7 A Y A SR Z B n A e 4
W71 ZCPDP - R R oy, 51N 26 24 B
ST R A - PG (GC-MS)
FARNE ZCPDP H 4 A Pk e o3 EAT 43 AT, st S 1) ox
PR B 456 B TR AT, 45 5 2 B0 R
I AEYPERATATIAL, ¥R G702 (K1 E FH )
SR R 4 R T LA

1w

1B ] DIREAE AL (ZCPDP, #it'5 101015, K
A 2R BB AR A PR AR SN 25) )5 a-203%
24l (a-bisabolol, ABB, JFit/3%(>96%, Kif:—
TR WA D BTal ULk (PR R, it
1131020); fa2-1iE (FBS, Biological Industries
AT HR RS E (P/S). DMEM mkis 783k
(HyClone A F]); HLZEKFA . TNF-o (Sigma 2 H]);
Zeocin EPEEHTAE Z L PEL Trizol (Invitrogen /A 7] );
Dual-GloTM Reporter Assay System. i o 22/
PN MR PGL4.32 S iiki Renilla. $7LAL
22 ROERIMAY (Promega /4 7] ) ; High-Capacity cDNA
Reverse Transcription i), Power SYBR Green
PCR Master Mix ikl & (ABI /A7]); Bio-Rad iQ5
SEI E 5 PCR 1Y (Bio-Rad 4w ); Thermo Quatamn
GC-MS-MS (Thermo A ).

Wistar K i, HEbE, (220420) g, IgF bt
ARSI S E AR AR A |, VFaliES SCXK-
(%)-2007-004.

N 4 22 HEK293 ([ 8 22 kb e L
B 2T 5T T S s 2 A i )

2 FE
2.1 ZCPDP #E & B 5 HITZE

I\ 200 g ZCPDP Ji N\ it LBk 24 h 5, (9]
WSk, AIFERML 100 mL, fn/K 200 mL HE4T
IKFA N BT SRR 5 W, IRl 2Bk
WRAFAFIR BB MRY), 4919 g.

2.2 GC-MS &%

GC 554+ SE-30 3P A JE B F1(30 m X 0.25
mm, 025 pm), FTART (99.999%), FEiis
50 mL/min; FHifd: #IGEAE 60 'C (fRBH 2 min),
10 ‘C/min F+% 150 'C (f£%¥ 10 min); 4 ‘C/min
FH4 300 'C (IRFF 10 min); SKREUAMRBERE; #E
FEE 1 pl, HEFRRSE 250 C.

MS 4. EI &1, WU ERE 70 eV,
BRI EE 250 °Cs FE G H] 50~400; NIST

08 1% .
23 REFHEEFIR

W AR M 43 ST AK 45 K 8 N PharmMapper
server [ 3l BE A7 B [ 6 BE AR, SR L T g A
i, FH Kyoto Encyclopedia of Genes and Genomes
(KEGG) 18 B4 FE AT HE 5520 AT, $900 ZCPDP
FERNE LA BT RAE B
2.4 ABB I RAERAIIIE

LA ABB AW STAR N AN SORERRL, BT
RAET LA, X 1) 0 0 1k 5 AT I
24.1 KPR AEIRAE RO RS I
ROz oy R IRAL. BIRAL (B ig 4T MR
K 10 mL/kg), BHPEZ54L (Fifa]VEAR 10 mg/kg, ig)
2541 (ABB 100, 50. 25 mg/kg, ig). LAY,
7d, KRR Z5)5 30 min N B4 BORM S2:00) 5
KEBRAT G RBR, H TG R R BhE se 1% RHz/10.1
mL O B2 se A2 ER/KD) K RURBIIKAR Y, 3 h
SR A G R AR, THEIMIRE, DL SERERE S

JHK s = AR AL AR — BT AL AAR) / BTN

2.4.2 MK TAZIR T-«B (NF-xB) HEs 3G VPN
R F NF-xB #3535 v oe i Zlgh i 2487, 1 H
NIWE'E 41 i 22 HEK293, % pNF-kB-RE JJURLAI A 22
Renilla ORI SLHE Qe R 40 0y, DL TNF-a H] 3%
HEK293 41l fiifs F NF-«xB &L RiE . SEH 40 o) i
H EFRFE 18 h), BIMA (10 ng/mL TNF-o 4
6 h G F R IR IR 12 h), FHPEZS 4110 ng/mL
TNF-a £l 6 h JG 45 0.1 mmol/L HiZEAKAA KT 773
kel IR 12 h) Mgy 2541 (10 ng/mL TNF-o, J3 6 h
JE #5014 0.01. 0.001 mmol/L ABB 1577 KL 4k 4 1%
7% 12 h), BRGS0 N 2 A e, 1%
Dual-GloTM reporter assay system A7 & i Feill 72
PR, Ak X5 3 AR Er 2R iR I 2 ) 0
NF-kB (4H4E H o
2.4.3 ABB X5 Sl E AR OCIE R R IA 5 m 4
WA N VAR b, SIS Ay 0T A L BT
FHYEZ4H. ABB 25254081 ZCPDP 41 (10 ng/mL
TNF-o $3# 6 h J5 47 0.1 mg/mL ZCPDP £ ¢34k
SeEgE 12 h, RS AU B, $i9R485 R H
BEDUETR I RNA, $ 50 & Ul B JE AT 2 =
RT-PCR 545, LA B-actin NS4 ABB X} TGF-
2. Smad2. RBL-1. MAPK14. GADDI153. HSP 90-a
SERRIE MW, 51HFSI K 1. 28 High-
Capacity cDNA Reverse Transcription &l £ £ /- 2F
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Table 1 Sequences of primers

EIEZER S BIFH] (5°—>3%) P B/ bp B /C
HSP 90AA1 1EM: GAACTGGCGGAAGATAAAGAGA 190 59.9
Jxm: TCTGGTTCTCCTTCATTCTGGT 60.1
TGF-p2 1Em: ATCTACAACAGCACCAGGGACT 107 60.1
Jxm: TTGTAAACCTCCTTGGCGTAGT 60.1
SMAD?2 1E: GCCATCACCACTCAAAACTGT 162 60.0
i TACCTGGAGACGACCATCAAG 60.1
RBL-1 1E: TCTTGTGTGCGTAATCCTGTG 103 59.8
< m: ATCCTGGCTGTTCATCTGTTG 60.1
MAPK14 1Em: TCCAGACCATTTCAGTCCATC 100 59.9
2 m: CGTCCAACAGACCAATCACAT 60.8
GADD153 1E: ACCACTCTTGACCCTGCTTCT 168 60.0
J: ACTCTGTTTCCGTTTCCTGGT 60.3
B-actin 1EM: GACAGGATGCAGAAGGAGAT 149 60.1
< m: TGCTTGCTGATCCACATCTG 60.0
ITI0HE S, RN AEF: 25 "C.10 min, 37 ‘C.120 min, 3 %R
85 C. 5min. Z{ Bio-Rad iQ5SRT-PCR X5 Power 3.1 EZBLFRD DI
SYBR Green PCR Master Mix 7 &r it B % & 2 = X ZCPDP 4 ki i o B T o0 i s e, I H%
RT-PCR % . 451 - RT-PCR A% 4 2 X SYBR Green  WATRIA Y — V230 52 45 2 43 W AR e o0 . 7690 B
PCR Master Mix 12 uL; F 5414 (10 nmol/mL) W 2Rl orrh, EE T 28 ANy AT R

1 uL; cDNA Bt (50 ng/uL) 2 pL; ddH,O 9 uL;
SR 25 L. RT-PCR RNAE/F: 95 °C, 10 min;
95 °‘C, 15s; 60 ‘C, 1min, 45 MEH; Rlfg 2k
£ K 60~95 °C.o A 27T ikiH52 mRNA AHX %
1‘3%[8]
25 FitEFERE

KH SPSS 13.0 A AT gt ZH IR bLA
KA R ZE T 22501 (One-way ANOVA).

19

(R P 5 B 5 2 R K SR AZ T, o e |
W TR CFIARG FE RS0 T LA, AT %5 Y ZCPDP
EPE@%%‘?%?;Z?H&%M;& o GERILE 1R 2.
3.2 REFHEFIR

FAERSERA] ’n%ai %JAT ZCPDP ¥R M5
HSP 90-a. TGF-B A4 AA BRI 4G RE )], $ER

HREE L S AN & (45 4, P Toll #E22 4K, TGF-p.

MAPK S5 5l B KPR AEH, 250K 3.
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Fig. 1 Total ion current of volatile components from ZCPDP
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%2 ZCPDP FEEMEXRMER D
Table 2 Major volatile components of ZCPDP
%i's fx/ min A5 HYIH)E

1 7.82 W = g igisla

2 8.72 T olE 54

3 9.72 76 fur fig AT i

4 11.96 J\EDY B BB R e I KPE

5 13.11 (E)-7,11- - F -3 I 3-1,6,10- 1 6k — 4 igisla

6 13.96 LA 78 AR 4 igislay

7 14.28 ARNESP igisla

8 15.15 o- T RN I 545

9 15.78 AL igisla
10 18.44 R i el
11 19.49 B-A i e LA
12 21.00 R AR ]I 4
13 21.37 (E)-B-&x B XS igisla
14 21.63 IR -8 A A el
15 22.51 GBI TE igisla
16 28.25 BRTHR ST T (4-§) B 54
17 31.30 AR T HIR L el
18 31.93 ERAEER KPE
19 32.66 FRIAIR & 1 54
20 36.52 + )\ . 2 KPE
21 37.14 (E)-9-1TR £ 15 54
22 37.81 15-F -+ b 2.l 545
23 42.28 13- AL 24 R 46 igisla
24 4591 R ANy KPE
25 48.37 AR THIR T (2-INF) &l 54
26 50.78 e igisla
27 57.14 T igisla
28 58.11 A8 H LA

&3 ZCPDP EL BN O ERH S KRB

Table 3 Target and pathway of volatile components
from ZCPDP

FER Sy T B A TEAEAE

B-HL - HSP 90-a. MAPK
TGF-B1 TGF-B
MAPK
TGF-p2 TGF-B
MAPK 14 MAPK

a-2 % 2l (ABB) MAPK 14 Toll-like receptor
MAPK
TGF-B2 TGF-B
(B)-B-4= 2 WK TGF-B1 TGF-B
MAPK
TGF-p2 TGF-B
T RRAOR W TGF-B1 MAPK
TGF-B
TGF-p2 TGF-B

MAPK 14 MAPK

FEAR MAPK 1 Toll-like receptor
MAPK
MAPK 14 Toll-like receptor

3.3 ABB HIIKIEA

B E ABB ], W ARYAE B
(PIVE I AL A DG 5 S5 DR R 2308 DL SR T Y. 1) 24
PEAT TR UE. s s Rion, S5x gl
AHEE, AR AT I W2 T 5 . ABB i Al
SR SR 241 o T 1 2 i A R
DL 2. 40 s 45 R o . TNF-o B35 HEK293
Al NF-xB £i& T, B4l ABB
R A BoR T I SISO, WK 3.

K JH RT-PCR {4} MAPK. TGF-B 155 =1 4 1)
ARFE R R IR AT, 250 87K, B4l TNF-o
)5 HEK293 #i iy TGF-B2. Smad2. RBL-1.
MAPK 14.GADD153.HSP 90-a 3P %1k B2 T
FHPEZ54] (0.1 mmol/L HuZEXKAA ). ZCPDP 41 (0.5
mg/mL) 5 ABB 41 (0.01. 0.1 mmol/L) HE/RT
B S (R4 00 . 6 ) ABB fEf% W L4015 TGF-p2.
Smad2. RBL-1. MAPK14.GADDI153 J: X[k,
R} HSP 90-a0 FERIFRETC W& 5%, 45 L WK 4.
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ABB/ (mg-kg ™) ABB / (mmol-L™")
SXIA . “P<0.05: HSHMALE: "P<0.05 “P<0.01

SRIRALE R ©2P<0.01: HSEAAHE: P<0.05 TP<0.01
4P <0.01 vs control group; P<0.05 “P<0.01 vs model group

2 ABB X AR EMBKEIFN (x+s5,n=12)
Fig.2 Effect of ABB on paw swelling of rats (x £5,n=12)

“P <0.05 vs control group; ‘P<0.05 P <0.01 vs model group

3 ABB X HEK293 £l NF-kB FAMIEM (x+5,n=6)

Fig.3 Effect of ABB on expression of NF-kB
in HEK293 cells (x+s5,n=6)

TGF-B2 Smad-2 RBL-1
I]]JH AN
A
®
i
=
m
0.1 0.01 0.001 e 0.1 0.01 0.001 0.1 0.01 0.001
o A MK I R KA e a—— ) T S =L lvl Lans
X BV RIS ZCPDP, B T RN B SRR ZCPDP e o nor 1y AT VR STRE ZCPDP / (mmol-L™)
6 -
MAPK 14 GADD 153 HSP-90a
ﬂll_gj
R 4 J
tﬂ@ AN
2 9] *
) > - : . i i
0 0.1 0.01 0.001 ’ 0.1 0.01 0.001
il s 0.1 0.0 0.001  ime 4o pdeks, 0.1 001 0.00L ey e, L8 000
R B8 HIERE ZCPDP (mmol L") A RO SRR ZCPDP (mmol-L") I B SIRRFAZCPDP A B/ (mmol-L ™)
SRR “P<0.05 “°P<0.01; SHRAHLE: "P<0.05 “P<0.01
“P<0.05 ““P<0.01 vs control group; "P<0.05 ""P<0.01 vs model group
4 ABB % HEK293 {ffl TGF-p2 ZEFERIEMEI (x+5,n=6)
Fig. 4 Effect of ABB on expression of TGF-$2 and other genes in HEK293 cells (xts ,n=6)
4 itig IR T H R B, TERIVLEISR AR, W
ATE RORE A %M () BEAR BRI, 22 MR R0 IR L B P 25 A A T I AR

AME s JLAFRAE R G 5 AN 2 1) 25 P27 LAl B
RIEFCHI A L 2L, N psy . 248 AU
FUAME A, R 25 7)1 -8 -0 - PR X 4%
ARG 2 VLT 7R e 15 5 B 24
PSR — 200 S 1 1 W 296 24 R 2 T B 5

g1 B 2H R — A A% 1 AORE M9 2% HLAH BAE ) 45
RO HUREIE Y B, AEE AR RE R Toll
Sk, TGF-B. MAPK {53l B3 amt> ", H
Toll #£524&. TGF-B 15510 &% 1S fe e 1t — 203
i MAPK {5 5l i, RIL— RBP4
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Bz T TS GEAD THRN %M. TGF-p. MAPK 52 405 Sl AT

Jrikz TR A v e g o i s,
FIN BRI T T 25 S A 4
TR RO TR S 2 E LI ), Rk
WE B RAEER Y.

Bl AHE S B R ZCPDP ¥ K& s s b p-Fik
HE. ABB. (E)-B-&A WM. T 3E40K —HR
s ERAEIR S5 45 A i /3 v LAY TGF-B2. Smad2.
RBL-1. MAPK14., GADDI153. HSP 90-0.. TGF-B1.
MAPK1 S0 H A EAE T, 25 T RE Y Toll £

[ Toll-like 24445 SiE ]

KB

ERIEVER . 325 L1 ABB Al I3 E &5 5 7,
ABB e ARG T L8 T (MAPK14. TGF-B2)
A RS (GADD153, Smad2. RBL-1) [f)
15, Wit MAPK. TGF-B {5 5 18 i 4k NF-kB [
FIENMRIEDCRAER, 5P gs AR L) &
(Kl 50, BIREERIBRZ I 2R B
YT AIE JRE & ZCPDP 4 K il Bl 43 R HE AN Y- i
YERINUHIZ —, SINMZ 2B E R 700 h 24
ML SR A 7 387 i S % o

5 IR

\
v
\
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\
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\
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% A
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Bl 5 ZCPDP E4 H MK 2EZ% FRsERHLE

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