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Abstract: Objective To explore the modulation of toll like receptor 4 (TLR4)/myeloid differentiation protein 88 (MyD88)/NOD like
receptor thermal domain associated protein 3 (NLRP3)/Caspase-1 signaling pathway by Guangchenpi volatile oil (GCPVO) to alleviate
lipopolysaccharide (LPS) - induced pulmonary epithelial cell inflammation and its material basis. Methods Using aged Guangchenpi
from different years (1, 3, 5, 7, 9, 15) as the research object, electronic nose and gas chromatography-mass spectrometry (GC-MS)
were used to analyze and identify the chemical composition of Guangchenpi powder and GCPVO, as well as the compositional
characteristics of components from different aged years. The BEAS-2B cell model of inflammation was established induced by
lipopolysaccharide (LPS). The disturbance of malondialdehyde (MDA), superoxide dismutase (SOD) and interleukin 1f (IL-1B)
attributed with oxidative stress and inflammation have been evaluated. The expression of the proteins NLRP3, Caspase-1, TLR4 and
MyD88 were also detected by Western blotting. Then the spectrum-effect relationship was analyzed by using original data of the content
of common peaks and pharmacodynamics indicators. Results The results of the electronic nose showed that Guangchenpi contains
more sulfur compounds, methane and other short-chain hydrocarbons, terpenes, aromatic compounds, and the samples are relatively
distant from each other, indicating significant differences. The main common components of the 6 aged GCPVO were 12, and the
content of B-caryophyllene decreased with the increase of aging time from 1 to 9 years, while the relative content of a-pinene, limonene,
terpineol, myrcene, D-limonene, turpentine, 4-carene, and 2-(methylamino) benzaldehyde was the highest in the aged GCPVO samples
aged 3 years. Compared with the model group, GCPVO significantly reduced the content of LPS-induced IL-1p and MDA, increased
the activity of SOD, and significantly reduced the expression levels of inflammation-related proteins TLR4, MyD88, NLRP3, and
Caspase-1 in LPS-induced BEAS-2B cells (P <0.05, 0.01), with the aged 3 years sample showing the best effect. The compounds D-
limonene, a-pinene, and turpentine in GCPVO showed the highest correlation with the anti-inflammatory spectrum in lung epithelial
cells. Conclusion GCPVO regulates the TLR4/MyD88/NLRP3/Caspase-1 signaling pathway to alleviate LPS-induced inflammation
in lung epithelial cells, and D-limonene, a-pinene, and turpentine are the key substances for the drug effect.
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Fig.1 Principal component analysis of electronic nose response values of Guangchenpi with different aging years
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Table 2 GCPVO chemical composition common peak relative content
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(tr=4.544 min) (tr=4.663 min) (tr=5.358 min) (tr=5.551 min) (tr=6.308 min)  (tr=6.718 min)
GCPVO1 0.52+0.08 2.6840.39 1.95+0.29 2.124+0.32 64.14+7.57 20.62+2.49
GCPVO3 1.4440.07 4.42+0.17 3.79+0.19 4.27+0.24 84.25+3.81 30.81+1.41
GCPVO5 0.95+0.03 3.91+0.11 2.95+0.10 2.42+0.10 76.67+1.71 14.79+0.42
GCPVO7 0.81+0.01 3.18+0.03 2.21+0.02 2.55+0.03 61.41+0.56 20.48+0.28
GCPVO9 1.34+0.07 4.25+0.23 2.91+0.16 3.46+0.19 68.93+2.49 23.54+0.87
GCPVO15 1.12+0.12 3.93+0.38 2.49+0.24 3.4440.33 76.63+5.45 22.22+1.70
A B
FE b 4- 5 (=) -4-i i o-fAMEE 2 (PR KRBT B-F 11 4 AN
(tr=7.144 min) (tr=8.573 min) (tr=28.800 min) (tr=13.770 min) (tr=14.060 min) (tr=16.090 min)
GCPVO1 2.79+0.37 1.53+0.20 2.69+0.37 8.81+0.90 1.17+0.11 4.6640.48
GCPVO3 3.65+0.20 1.17+0.10 1.66+0.14 13.65+0.78 0.89+0.10 1.77+0.15
GCPVO5 1.73+0.08 1.004+-0.05 0.91+0.04 3.07+0.10 0.46+0.07 1.33+0.07
GCPVO7 1.76 £0.03 0.37£0.00 0.45+0.01 1.43+0.09 0.42+0.02 0.98+0.05
GCPVO9 2.37+0.10 0.43+0.02 0.514+0.02 1.26 +0.07 0.234+0.02 0.28+0.03
GCPVO15 2.20+0.16 0.524+0.36 0.85+0.20 2.50+0.21 0.174+0.01 0.51+0.03
AR DU (X108 15
Relative content calculated based on peak area (x10%).
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Fig. 3 Effect of LPS and GCPVO on viability of BEAS-2B cells (X s, n=3)

3.3 GCPVO XZ% BEAS-2B ZHRASE (KiR{pFNAAE
R

LPS mi& i BEAS-2B 41 (1) S AL 157475 F0 28 i
N, W 4 FoR, S5, 4 LPS S5,
BEAS-2B #ilfii 1] SOD /K7 &% K%, MDA /K°F
BETE, R IL-1p K FEET A (P<
0.01). SHEMALLE, AFFEH GCPVO 4HH 4
H SOD /K PH B & T, MDA /K V-3 5K,
IL-1B /KP4 B E P (P<0.05. 0.01),

3.4 TLR4/MyD88/NLRP3/Caspase-1 {55 BRE&7E
GCPVO & LPS FSHAIEFRIER

TLR4 /& LPS {524k, fESR Ak EE
FIfEA, TLR4 FIBUSTHSF4EMA & TIR 4584
ik MyDS88, i 28 5 K7 B A, U
NF-kB 15 I, FEZ M RAEK T 1) FRIE08,
WE s frow, SXTIRAME, LPS SRS A4
BEAS-2B 4 g TLR4 F1 MyD88 £ [ ik . 3
FhiE (P<<0.05. 0.01), H5HERAML, 45T AFE



<34 FEA8EFI1H 2025518 %¥ithat % Drug Evaluation Research Vol 48 No. 1  January 2025
150- a0~ M
1204 44
o 100 g 20 L%
£ S D *k kk kk T
S 2 g o -
S 2
0- o

MM OBIR1 3 5 7 9 15 SR R 1

3

5 7 9 15 MR M1 3 5 7 9 15

GCPVO 0.01%

1. 3. 5. 7+ 9. IS-BRAbAEGy; SxtRE4LtbE: #P<0.01; SHALILE: "P<0.05
1,3,5,7,9, 15- aging year; #P < 0.01 vs control group; “P < 0.05

GCPVO0 0.01%

GCPVO 0.01%

*P<0.01.
**P<0.01 vs model group.

4 GCPVO %t LPS i5S BEAS-2B #ffl SOD, MDA 0 IL-1p /KFHIENE (X x5, n=3)
Table 4 Effects of GCPVO on SOD, MDA and IL-1 in levels of BEAS-2B cells induced by LPS (X £s, n=3)

2.0

TLRA o g e = o e 05X 10

]
<10
MyD88 --g——-—-—-—-—'—s.3><104505
e § = 0.
GAPDH qaen cmss swn sen smwn summ s s 2 G 1%
SRR RS 1 3 5 7 9 15
GCPVO 0.01%

0

R AL 3

1. 3. 5. 7 9. 15-BRfbEFED; SXTRRALE: *P<0.05

1,3,5,7,9, 15- aging year; P <0.05 *P <0.01 vs control group; “P<0.05

2.0
15
[a)
<
910
o}
a
Qo5
s
0
5 7 9 15 XfHE M1 3 5 7 9 15
GCPVO 0.01% GCPVO 0.01%

*P<0.01.
**P <0.01 vs model group.

#p<0.01; SR "P<0.05

El5 GCPVO %t LPS %S BEAS-2B Al TLR4 ¥ MyD88 AR EMSEINE (X £s, n=3)
Table 5 Effects of GCPVO on TLR4 and MyD88 proteins in BEAS-2B cells induced by LPS (X s, n=3)

1.57 T 2.57
a3
2.01
T * Hoke <
o d *k
21-0 o T S 154
NLRP3 — T, S — St —— — (5% 105 O & 1.0
— : S < 104
Caspase-1 fd e S S S e - - 5 100 %0-5' & 05
& 0.5
GAPDH S6s st cumn e Goee cnmn auib e 3 5, | ()¢ ZO g o
FiE MR 1 3 5 7 9 15 .
R p——— A M1 3 5 7 9 15 A BM1 3 5 7 9 15
R GCPVO 0.01% GCPVO 0.01%

1. 3050 7. 9. 15-FRibFtr: SxIRAE: "P<0.05
1,3,5,7,9, 15- aging year; P <0.05 *P <0.01 vs control group; “P<0.05

E 6 GCPVO %f LPS iS5 BEAS-2B #Affidh NLRP3 F1 Caspase-1 ZEAFRiL

*P<0.01.
**P <0.01 vs model group.

#p<0.01; SHBIAELE: *P<0.05

95208 (X s, n=3)
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