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HEAT YR 07 4 R 2425 28 5 Oy sk st i MR 4 0 ik AR b v 0 A0 e B R IO BAR R GBI AT AT TR, SR Rt s
R FehAE 44 (0.8.0.2 g/kg, AFEZ b3t ) Fe K AR (12,3 g/kg, vA A 2hF 1) ¥ B A A R a9k kv 4E A, 5F 290 269 5 IR
AP, TGP AT R 38 AN RS, P - TR A AW L B 4 M germacrene D \isospathulenol 5 8 AN R 4~ 89 4B B 44
B> 1%; 57 AL MRS 69, B QIR IR RS AR EAE Y FERENSYE RITE T R P 2 ik
T I3AEHR RS, 4 a- kM A AR SRR ARBFEE DERF 5 RRO R b L5 S E A Fe S A TR R T
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SEEREN, FRRS 5 IR HBRIFOLE RN GO M EAIAME R E R FE E TH g $EGRE AL A
R BRER ALK E AT | — B R AN S R ARG BRMIA Y F AL KEGGAK S £ M AR 5 B E g & THRE ED
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B RBEE NEERSE RS, B £ %1 A T TNF.EGFR.VEGFA \AKT1 . TLR4 ¥ 5 % 3t %5 £ 6912 58 %,
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Preliminary study on the material basis for expectorant and cough relief effects of the fruits of
Phellodendron chinense var. glabriusulum Schneid.

ZHANG Guirong"?, LI Yangsong"?, LUO lJie"'?, ZHANG Jin"*, YANG Zhuanzhen'’, ZHU Baojie"?, JIANG
Liyuan"*, LYU Guanghua'*, LONG Fei' (1. School of Pharmacy, Chengdu University of Traditional Chinese
Medicine, Chengdu 611137, China; 2. State Key Laboratory of Southwestern Traditional Chinese Medicine
Resources, Chengdu 611137, China)

ABSTRACT OBJECTIVE To explore the material basis and mechanism of expectorant and cough relief effects of the fruits of
Phellodendron chinense var. glabriusulum Schneid. METHODS The expectorant and cough relief effects of volatile oil and water
decoction of the fruits of P. chinense var. glabriusulum Schneid. were studied by ammonia water cough induction and drug
expectorant model mice experiments; GC-MS and UPLC-MS technologies were used to identify its volatile oils and non-volatile
components of the fruits of P chinense var. glabriusulum Schneid. The active ingredients, core targets and pathways of
expectoration and cough relief were analyzed by network pharmacology. RESULTS The volatile oil (0.8, 0.2 g/kg, calculated by
volatile oil) and water decoction (12, 3 g/kg, calculated by crude drug) of the fruits of P. chinense var. glabriusulum Schneid. both
had obvious expectorant and cough relief effects, and showed obvious dose-dependent relationship. A total of 38 volatile oil
components were identified from the medicinal herbs, and the relative percentage contents of 8 components were greater than 1%,
such as «-pinene, myrcene, -caryophyllene, germanene D, isospathulenol; a total of 69 non-volatile oil components were
identified, mainly including phenolic compounds, alkaloids, and flavonoids. The active ingredients screened from the identified
components included 13 compounds such as a-pinene, myrcene, chlorogenic acid, luteolin, berberine. There were a total of 55
intersection targets with diseases, and the core targets were tumor necrosis factor (TNF) , epidermal growth factor receptor
(EGFR) , vascular endothelial growth factor A (VEGFA) , serine/threonine kinase proteins (AKT1) and Toll-like receptor 4
(TLR4). The molecular docking results showed that the active ingredients and the core targets had good binding ability. GO

functional analysis found that the targets were significantly
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enrichment analysis found that the targets were significantly enriched in the signaling pathways such as cancer, non-small cell lung

cancer, proteoglycans in cancer. CONCLUSIONS Fruits of P. chinense var. glabriusulum Schneid. have obvious expectorant and

cough relief effects, and its material basis may be a-pinene, myrcene, chlorogenic acid, luteolin, berberine, etc., and mainly act
on TNF, EGFR, VEGFA, AKT1, TLR4 and its significantly enriched signaling pathway.

KEYWORDS Fruits of Phellodendron chinense var. glabriusulum Schneid.; volatile oil; water decoction; expectoration; cough

relief; network pharmacology; material basis; mechanism of action

R B R M 2R AR, BT IENAR
B, 7R E A 2 AR K 1A AR Tl . #BE Phellodendron
amurense Rupr. . )I| 5 5% P. chinense Schneid. 5 2% #5751
T 5E P chinense var. glabriusculum Schneid. . (7 [E 24 L)
FI 2005 4ERSGE , 441 BERA 5 SC B AR S o 2 F 2t , LI
O AR HOR, DRSNSy 2 DG AT Y
JFEAEY) , A A AR R G Vg S PP A
HO o B BE A i 2 A Y SR A A, PR A B SR A
FHFEOLE A SR 20000800 WA R, 2 20 2R,
AR 0 )1 v BEAE ) AT R TR T4 rh 25 AR Y F 0
T i YRS U Ay AR e g it BB, RS AE U1 HPR
M AL R R R A

T M5 BE A B2 AR S SRR 25 M A L B AT T PR
W75 K BRZE R ERIT I PR, FE TRy S
PRI TR B 2RO A T BRI dm MR SRR
P SCHRHRTE , B3 B JE AR Y BR AN Bz PR 25 2 oh , R 5
AT AT, 2o SR R L, B R S B
RIS ERIRIS AR AN =il 2 4y, HoK BV AN
I B R IEZAE N, RA 2 TR P ie v s U
RO JIAMIE R, TS BB R S s A
AN AW A =S S HHAR 2 R R
DUARIE o AT 1 K 5 | R RN 25 L0087 BRABE
SIS A 9 TS A SRS R LR A s R ASAE
Tk - Bk (GC-MS) Fl i i RUCOR £33 - B 1% (UPLC-
MS ) 15 FH A X 35 P 8 B SR S 14 44 S Tl R AR 4 2 PR
LT B3 34T 5 FAE 253058 R 4353 A 6 e B Sy
b A 2 2 B A DR R S i B B R SRR 1K
[ Jo Al B2 AR AL , S 575 i i B SRS B R A 255 )
FABFFR SR BRI

1 w7
1.1 EEUEE

ABIE5E T H] 32 22 145 T890A-5975C & 41| GC-
MS B A (32 [ Agilent 23 7] ) . Vanquish #5550 HH
IS H Q-Exactive PUM AT -# HL S BLIE BIF 5 20 B 3%
{¥ (2 Thermo Fisher Scientific A ] ) .SQP #1432
— RV[ 3 2 R R 2EAER (650 A B2 A1 Spectra-
Max i3x BUFEHRX [SEA 43 FALAS (R A BRA RIS .
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1.2 EFEHmEIRF

G MARERR H U R TR e B 2l b R 2Y
K272 B e QRN 2508 R 253 R B B Jm AR ) 3 i
5 BE P chinense var. glabriusculum Schneid. F i RS,
RIS AT RO /N /N TR SRR
AR R R 2R ) I (543 51 2 CYR-T0049200815,CYR-
X0024210628, CYR-X004021022. CYR-L0098200419 .,
CYR-M0072200308) 34 1 DU A< g Wi A= R AT FR A
ALGRESR MR AR K LA EHRLEK.
ZE PR YT B AR | BORAGR  S 2 BHROeT BR i (it
543 5 S PS020727 . PS010363 . PS011476 ., PS011676
PS000988 . PS012121, PS020011 ., PS010197 , PS000447
PS012147) 4 F SR8 B AE DR e 4 A BR S | L
RO A S (45 RDD-HO05711801010) 1 [ il 3 25
SETE R A= W B AT BR A F] R 25 AR A BE Y (AL
20081905 ) W [ AR JEFE A Wy R AR AT BR 23 | M2 3=
X} R (65 CHB190110) iy [ BGAR 7 1% 35 A= MRk B A1
BRZA ], B BT ) 2l B2 34 =98% . SRR A R TP %
A (5 51-221211, HLkE 15 mg) W [ b 51 KAG 25 W iF 9%
Bt Fi BH R A 245 ) 5 S Ak (53 ali) ) 1A LT i B £k
A RAT . N HEE RN @l , il
S35 ¥ IEA (W) ) < A )
1.3 zh¥

5T It FH8h 90 SPF 2 fgt e KM /IR, 2270 H
MRS IR TR 18~22 ¢, W F AL 5T SPF AR A FRA
A, S A PR AT IE Sy SCXK (51)2019-0010, Kf/INER
T % T AR T B 2 K 2 v s 24 3 ) rh 25 2 B = R}
WFSCs s, ENPERSE LG 08, ARSLE R4
JCET H R 24 K2R S0 sh e BEZS DL S (R BEAL S
2021-80,
2 AEEHER
2.1 RAMF&E
2.1.1  FEMEEBERSOK R 2

PRI i o BE R SR oK (2 = 5 ) 200 g, FH 10 %
PRFRA K LR R 2 h, 2D AR 085 D 7 6 AR
FFE LK LR BT 2 h, A9 2 RO, Il R e 4 e 75 &2
100 mL, 42554 2 g/mL BT 8 BE R SR8 I
F A FRER KRR R R 2R 25 VR JEE
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2.1.2  FM B S LA

PRI it v BE IR SR oK (3 =50 ) 100 g, JITA 10
FRARFREY K, SR K Z8 2R B U 2, ¥ 4 A5
BN 1.43% , I R 29% 2 LA TR 80 W B 2 45 2RI .
2.2 FMHEEERIL/KAKAIEL A IR EEEER
2.2.1  IRMEIETEE

K 2 K5 0% S E T 5 4%, HARERAE 2 BEOCHR
[9]c HUINER 60 ., MEMESS 2, BEHL A 6 20« 15 H X RE A
(ABRERK) , A5 VD IR 2 (BH M X BB SR R A 9 Vb 3%
F, 15 mg/kg) , 75 v BE AL SR BV ARG B AL (R 3¢
fATAR R /K BT i AR AL, 25 20500 i DA A= 2 i Ty
A 12.3 glkg) , A EE BESL S Ko R AL (5
SCTRTFR A ¥ i ARG B, 25 2559 i A9 kil i
024 0.8.0.2 g/kg) , BR4H 10 H . B AHRN 259/ B
AR IR EZLTd. RIKFEB G 0.5 h, B /NETIA
1 000 mLBEFRH, FFOVE A A 0.4 mL ¥ 20K i Bk
N B, DA/IN BROKE AL 200 4 L 5k W - vz ik 50 VE 48
B, 30 57 L v AR 30T RN 2 min Y RZMK VOB, 2K FH SPSS
26.0 AR E AT ST 8T . SLIREE R LA X £ 5 TR,
22 0] LR FH PR R R T 25 0 A0T , itE— 20 (R 401 TR) P A L
55K LSD-t A 56 5 K 38 /K M 0 =0.05, Z5 3R R, 51E
O HRZ LA, 45 25 2 20 /N BRI N TR AR S 4 I 3 e
(P<<0.05 ¢ P<<0.01) , 4732 VD oF2H 7K HIL IR e 791 # 2H il
P 2 e 702/ B 2 min P R R B 2 (P<
0.058; P<<0.01), &5 ILFE1,
F1 FBHNMBRAIZEGERE 2 min NIZBORERESE

RO ENELER (x+5,n=10)

Eibil WA RS Ymin IR BANDE(pgiml)
FHRXIRAL 452015213 443011862 091£0079
FEDFAA A 69904375 3140+ 1368 1.36+0070°
KERER A 68.90+4.100° 351020936 14540121
AR 24 57.80+3.593° 4.50+5.636 1.2+0119°
FmmREg 68.703.887 3420£3.010° 11920037
IR R 55.00£5.108° 3680+2.752 11240058
a: SIER XA LB, P<<0.01;b: 5 IEH 4 B2 b, P<<0.05,

2.2.2 FEIRIGTEH R

PR LR R YN R Tt e S L7 bt N
2477 2R “2.2. 17300, BHA: 0k BE 245748 5 ok Ak (1 g/kg) o
RIRL250.5 h)m , &4/ 3% 1 g/kg I I 5T 5% B4
WU, 0.5 h 5 STHER AR FE/ N . BCR AU A 2 mL AR
FRER KA, i 1 mol/L NaOH %% 0.2 mL, LA 3 000 r/min
2300 15 min, BCETHW T BEPRIY 546 nm A0 E G2
JE (OD)fH . ARIEFRERZE Y=0.059 6X—0.028 3(R*=
0.996 9) (X X N B4 [ BE Mk, Yo OD B AR
PR LT o3 I, B SE FA <2.2.17 W R Jr ik kAT gt
FNT . A5 AR N 5 IE R X R R, A AL FIK
B R 700 /K B AV AR B A % i v R i 4/ R
S T B T 45 W e 34 S S B (P<<0.05 3% P<<0.01) .
SRR L.
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2.3 EMHEBERIEZELZHIGC-MSESHH
2.3.1 i

{3+ N Agilent HP-5MS 4 (30 mX 250 wm X 0.25
pwm) 5 5K F AR P TR 404 IR 50 °C, A-FF 2 min, DX
4 °C/min F+ i £ 280 °C, f- £F 2 min; JFFE 11 R &N
280 °C; SRS, Tid M 1.0 mL/min; 437 e R 20 15
PEEER A1 pls
2.3.2 JRiEF

F 5 7 1 o H 25 155 HL B (electron ionization, EI) ;
HLFREE N 70 eV B TFIRIR B b 230 °C; i s Y
A 20~450; BT iR SR AR E A NIST 14,
2.3.3  GC-MS F3Hr i i A iy il £

B s BE RS TR 1 = S0 A SRR BN A 2 100
g, KRR SRR PRS2 1, AR B (8 A T
2915 mL, MATC/KBRERENZ) 0.5 g, §rE a7, LIBR &
KAy o WU R IMZ) 1.0 mL B F 10 mL 28, oK
CEEERS, L 0.22 pm WL B RE i g, BIAS
2.3.4  BUEALHE K 25 R B

B P AT i S A B 15 B 5 NIST14 %540 FE UL e,
VT LB =90% M6 P04 38 A4~ i U I L 1A
1, Horb X E o > 1% W EZAL G WA 84, 23l
H - TR M (1.27%) 7 45 (64.08%) A1 7745 (1.07%) |
germacrene D(2.77%) .isospathulenol (1.08%) ,a-cadinol
(1.32%) ,4(15),5,10(14) - RARF M —Jd-1-B5(1.24%)
S A WEE(1.29%) , B ARG A P DL RCEE S5 A% A 705
wEEEAIE2,

4X10" 4

o .
I 2X10

23,24
1 6
| l,lzkvllf hbmrelilmrr all
0

0 5 1 15 20 25 30 35 40
i [i1)/min

Bl FMESERIELHNGC-MS ZETFiRE
R2 FEMERRILFIEERHESREENESSE

L et R
min A%
1 6229 136234 o-iElE Cis 121 %
2 §431 136234 FIHER CHi, 6408 97
3 050 204381 At Gy 10T 99
4 24468 204351 germacrene D CiHy m 99
5 28930 220350 isospathulenol CisH:0 1.08 9
6 29618 222366 a-cadinol CH0 132 9%
7 30525 220350 4(15),5,10014)- KA =418 CHO 14 99
8 347 M6 AERE CH0 129 97
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2.4 F M EEER L IEE X B B9 UPLC-Q-Orbitrap
HRMS 4343 #
2.4.1 fAiE&M

% i Thermo Acclaim RSLC 120 Cis {4 % 4% (100
mmX3 mmX2.2 um), Pk 0.1% F BRI (A)-0.1% H iR
GG (B) R i sl A AT BE PR (0~5 min, 5%B—
8%B;5~12 min, 8%B; 12~13 min, 8%B—10%B; 13~
17 min, 10%B; 17~25 min, 10%B—15%B ; 25~28 min,
15%B—22%B ; 28~32 min, 22%B—25%B ; 32~35 min,
25%B; 35~42 min, 25%B—28%B ; 42~48 min, 28%B—
30%B; 48~52 min, 30%B—55%B ; 52~63 min, 55%B—
100%B) ; i 1 4 0.2 mL/min; £~ 35 °C; #EFE R 2
rLo
2.4.2  JEiESA

A E N o 4 o SN R R R vl N 1 P
Z5 HLUE R 3.5 V5 B B SRLEE R 350 °C 5 B B A
10 arb; 8 3 2 35 arb; 85 &4 B L EE Oy 320 °C.,
FHIEEACH S AR RO — 2345 (Full MS/dd-MS®) ,
— R PR 70 000, —ZArHER A 17 5005 FH# L RN
m/z 100~1 500 ; BiBhfili i g 4 20 .40 .60 eV,
2.4.3 X RS IA R A

IECEI SR 7 L RESR T 2L R B R
SRJRIR HOAm M R LA B R LR NBELTL
Bl AR L T VT /N R R REER | SR AR T
T 2RI EERAT TR X O 453 o, T IRl — AR A
FH B 1) B 45 140 o et v FE 441 24 2R 100 g/mL AR &

1.25% 10" -
1.00X 10"
750X 10° 4
=
.H_
5.00% 10° \
2.50X 10°
| | i ' !J 1
1
' TN «.'_.,L.. ..u.\t._-_k'«" l..lz. LY V™ -Ji‘m,.
0 5 10 15 20 25 30 35 40 45 50 55 60
Ff ] /min
AL FE M B SR T E B A AR )
250X 10"
1
2.00X 10" 4|
2
9
N 150X 10" 4 l 13
H ! 17
1.00X 10" 4 "1
5.00X10° i
5 . 8 ‘ 14 15
3 46 LW I 16 118
| T — SN LA AL
0 T T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55 60
5} 1]/min

CIRA X IR Al (IE 28 TR A

X B SREAU L TR AT, 0.22 pum A LB st g, BRAS
2.4.4  UPLC-MS 73 b i i e il 5

KRBT P B S R 1.0 g, B T 50 mL kB
SR, A 30 mL HH B, B (1)) 45 kHz, 313 250 W)
A 30 min, 1 8, UE R ERL 25 T, A £ I
J& , BT 10 mL 2 s P OF DA e 25, L) 0.22 wm B4 L
TEAEIT U, A .
2.45  FHEALIR K AR

H R R4S B 19 5L 4R BHE 5 A Compound Discoverer
30 B 3k ) SR R AR, ST AR R A
) 5 3 R, O S AR S A T S AP R, et 42
WS BN 73 B i | [R 7 R UEHLA T Re Y 41
3, MG G IS R 5 mzCloud 45 B0 2 Je A
Hi P 25 5545 B0 A OTCML HEAT DTG , %o DG Jic 45 SR 15
SEUE S < I T AR BB 80 000, —2% K — 44 i I 2% 5
ppm, VCFC BB = T 80, X v i 1) 5 Kdie i b
FIAE A A B R R 2R A T EE X6, 45 65 R 6 SCHR N7 28
48 2 (PubChem ) X A6 24 B A3 iE 47 8 — 20 I 43 BT 48 5 o
2L 51t UPLC-Q-Orbitrap HRMS $7A , Ht b\ 5 -85 4%
SRS 69 ML A R RS AP 164>
YIS 137 R EERAL G 1040 (= ik &
Y714 I A 54 B ORI EY 34 =ik
a3 HAB AL S 124, Horp 18 Mk & &t
X B FE XA IA . FEIE R AR IR RCR S i B
SRR N KR A T R i UPLC-Q-Orbitrap HRMS F4
B ELE 2, BAR G5 B IR 3,

8.00X 10" -
6.00X 10" A

i ]
4 4.00X 10

2.00X 10" A

| I
i 4“.“». u'm.\,rﬂg-ﬂ-kh& 5 S T J.Li _
0 5 10 15 20 25 30 35 40 45 50 55 60
Fi [H] /min
B. 75 BEAL S (6 2 R A=)

0

4.00X 10° 4
15
) 5
3.00%X 10 14 ‘
% 2.00X 10" 1 5 8
1
1 | & 16
3
1.00X 10° 4 |
12 !
7 hg 8
=

0 5 10 15 20 25 30 35 40 45 50 55 60
I 1] /min
DR A R (7 8 TR

LR 5 2 0 U5 3« RERAT 5 4 2T K5 5. 8 e HH 2256 S B IR 5 7 - TERAIMAL; 8 M2 355 9 I AR B0 5 10 JESAR £ 35 11 /NBRET A 12: 24
HRAR; 13 BRI 5 14 /NBERR; 16 AR EZE 5 16 RASHUH; 17 AP0 2% 5 18 A1
E2 FHEERSLSEAXEMUPLC-Q-Orbitrap HRMS B 5 B Fik &
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R3 RTHERRLIFEXUEUERSSTER

&5 fy/min AR N TETE A ppm YW iz e £
| 102 CHNO, 175.119 14M+H] 107 175.119 06, 158.092 44, 130.097 67,116,070 94 faam: RRWE
2 111 CHNO 104107 38[M+] 374 §7.03920,60.081 51 'S il
3 116 CH.0, 195.050 66[M—H]~ —188 177.039.96,159.029 24, 141.018 37,129.018 57 Kt e
g 117 CH,NO, 118,086 60[M-+H] 292 72,081 50,59.073 73 2R AR
5 1.19 CHNO, 138035 10M+H]" 1.05 138035 11,94.065 71 HEDH R
6 120 CHNO, 116,070 93[M+H] 297 116,070 99,70.065 85 IR MR
7 121 CH,0, 191,035 SIM—H]” =315 191,035 63,173,045 27,146,937 67,59.012 74 R 72
8 123 CHiN:Os 244,093 O3[M-H] 095 112,050 93 e i
9 126 CHNO, 144,102 0T]M+H] 114 84,081 42,58.065.90 oS 2 e
10 137 CHN; 136.062 03[M+H]" 190 137.045 97,136,061 87,119.049 35 Ty L3Ik
1l 148 CHO: 133,013 65M—H]” —449 115,002 84,89.023 47,71.012 86 R s
1 149 CHis 173,045 01 [M—H]~ =310 173,045 24,137,023 79, 111,007 88,93.033 49 B MRk
13 171 CH,NO, 118,086 G2(M+H] 309 118.086 56,72.081 44 Ham MR
14 176 CHO; 1,019 30M—H]~ -1 191.019.27,173.008 59, 147.029 34,129,018 54,111,007 90 friEm e
15 17 CHNO, 130050 16[M+H] 203 130.050 13, 112.086 99,84.045 01,69.023 94 ERAR TR
16 181 CHO;s 127,039 24[M+H] 212 127,039 22,109,028 81,81.034 13,55.018 64 - Bkl
17 186 CHO; 173,008 T0M—H]~ -267 129,018 55,85.028 55 [EPS§ MRk
18 200 CoHiN:Os 284,099 24M+H] 104 284098 69,153,053 63,152,036 82 B ik
19° 207 CoHi0; 271,082 49M—H] 060 109.028 64,108.020 80 R s
2 226 C,HNO, 180.102 T1[M+H] 1.14 180102 01,163.075 47, 145.064 90,137.059 86 salsolinol Hfk
2 230 CH:NO, 132.102 10M+H] 147 132102 11,131.974 35,86.097 05 RAR %
n 23 CHO 129,018 76[M—H]~ —-44 129.05475,93.037 84,85.028 56 i e
3 271 CoHNOs 282.120 09]M+H] 145 282.11975,136.061 90 2-0-FAEAR Heik
u 276 CHOs 169.013 98M—H]” -138 125.023 61,107,012 58,97.028 61 jhaeais [iles
2 340 CoHNOs 241,083 28M—H] 118 24108293, 15105048, 125.034 56 i ik
2% 353 CHNO 205.133 90[M+H] 176 205.133.90,160.075 87,132,080 93,58.065 88 LUl ik
n 370 CHNO, 16,086 55[M+H] 17 166,086 26,149.059 97,120,081 05, 105.054 68 LRTERR Ak
bi] 429 C,HNO, 176070 83M+H] 139 176070 76,130,065 38,128,522 72 Kk Tl
2 437 CHO, 131,034 37M—H]” —467 131.03418,87.044 18 RIE 238 [iles
30 488 CHNOs 220,118 26[M+H] 141 220097 11,202.107 27,184,096 94,116,034 52 pantothenic acid® il
31 530 CHO, 153,018 TIM—H]~ —4.06 154,026 37,153,007 72,109.028 62,108.028 01 Jemg: il
k) 632 CHO, 181,049 T0[M—H]~ 091 181,049 84,164,079 37,163.039 08, 145.028 59 TR i
3 101 CHNO 201.102 S4{M+H] 149 201.10233,160.075 82,132.958 83 PR A%
W 728 C,Hy0; 299,113 98]M—H]” 118 119.049 28,101,023 51,89.023 45,71.012.83 IRKH Hlbk
35 162 CuHuN:0s 261,144 91[MHH] 157 261.14499,198.112 72,132,102 10,86.097 02 RS AR I
36 178 CsHi0, 341,087 13MH] 14 179.034 01,133,063 05, 123.044 36 % FHER
ki 1037 ColiN; 175,123 08]M+H]* 060 175,123 17,144,080 89,132,080 96, 118.065 39 No-HE AR bl
3 1045 CH0, 353.087 86M—H] 0.1 353.08765,191.035 60,179.034 35, 173,044 39 EE Mk
39 1261 CHi0y 353,087 86[M—H] 0.5 191,035 16,179,034 41 TR [iles
4 1562 CoHuNO, 342,170 47MH] —0.18 342.17007,192.101 92 HH A%
4 1626 CsHuNO; 300.159 79[M+H] 123 302166 17,301.163 12,300,159 61 AR bisliEs
1) 178 CHOs 177,018 98M—H]~ -199 149.023 67,132,971 59,105,033 67 WEE Fugk
I 255 CHO 167.034 45M—H]~ -318 152.01097,123.044 29,108.020 90 F Mk
# 2517 CHN 198,127 98M+H]* 128 198.12779, 181,101 35,106,065 57,91.054 79 e Jlbk
4 2850 CaHy0y 465.102 STMH] 025 303,050 02,85.028 98 % Bk
i 2889 CHy0; 303,049 S4M+H] —029 285.039 61,274,047 61,257,044 37,229,049 65 gz U
47 298 C,H:NO, 356.185 T9[M+H] 044 192.10191,165.091 57,27.101 96 %L % R
4 2941 OO0, 259,096 TTM+H] 110 259,096 62,244.073 07,243,066 27,229.049 59 BRERE KRk
4 2958 CoHNO 352118 9 M+H] 097 35215427,337.130 87,322,107 21 AR Eles
50 2975 CollOy 433078 2M—H]" 135 433.07785,301.001 01,300,027 68,271.024 86 BEZ3-0DRB
51 2983 a0y 447,094 06[M—H]~ 17 447,093 63,284,032 75,255,029 89,227,034 76 i il
5 3040 CisHi0 287055 T1[M+H]' 033 258025 40,241,050 23,213,065 34,153,018 26 IIFSVS Bk
53 3041 CoHOn 47093 72[M~H] 097 47093 17,285.040 65,284,032 81 EUGAE HER
54 3142 CisHisNO, 322107 36]M+H] —0.08 307.083 80,292,059 60,279.088 90,278,080 99 TR A
55 3158 CoHNO, 338.138 T0[MH] 005 303115 11,322,107 42,308.091 77,294,112 34 i A
56 332 C:H,NO, 284,128 48[M+H] 126 147.04417,121.065 12 NRAMETME:  ADER
5P 3416 CyHaNO, 352,154 36[M+H] -149 337.13098,336.123 14,322,107 39,308.127 96 SENE A
a: 5 PubChem&iE 4 HHLC-MSHE | B {7 A IL L s b: B 50 TR A
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B {x/min AR WP B /ppm Yk mlz A X3

58 3511 CyHNO, 336.123 LI[M+H] 024 321.09940,320.091 83,306.075 99,292.096 80 BB Ak
59 4198 CyeHi0s 269.045 90[M—H]~ 131 159,04 31,135,044 69,133.028 98 hAZ: ik
60° 897 CisHig0s 285.040 59M—H] 046 151,00235,133.029 24 KRHZ: B
61 456 CH0; 315,051 54]M—H] 163 300,027 74,271,024 84,255.029 07,243,029 01 3-0-Tf % e
6 5110 30, 485.1802 04M—H]” =310 423.18091,397.165 99,383,150 15 REARE =ik
63 5037 o0 471201 9[M+H] —0.12 471.203.25,425.196 17,161,059 74,105,070 39 R E: “k
64 53.96 C,sHNO 318.300 29M+H]' 006 318.30023,300.289 83,282.279 30 T ik
65 5401 CoHiN0 304,144 SO[MH] 050 286,098 91,171,091 69,161,070 48, 144,080 75 AW ARk
6 5403 CaHayOs 339.123 90[M—H]" 030 219.066 09,176,011 09,151,075 78,133,065 12 8-SR R Bk
67 5451 CuHy0; 455,206 48[M+H] 0.1 455.20679,161.059 80 B U
68 55.60 CHE,0, 412,966 74M—H]” 076 368,976 90,218.985 78,168.988 86 SRR Jbk
69 6341 CsHsNO 282279 11[M+H] —011 265253 02,247.242.72,149.132.80 S BiKlips

25 WMEHELWIFIAXMH EEER AR IEIZRFE Y
R 5 B AL
2.5.1 IR YT

LT AR 4= 4 F1) 1 J (oral bioavailability, OB) >30%
25241k (drug-likeness, DL ) >0.18 A fifi 14 25 14 X} #2.3”
FNU2.47 IR iS5 H 0 3 B B AR S 1 Ak A o HEA T
TEVERE, S5 R WoR , W R I A AL o S
107>, AL 40 R ESH R 3R (LA S NEELLRE AR
B EH YT /INBERR AR BR R R SRR R BRI
A, BRI S 5E L3 o- YR M AT A4 1 DL (BRI T
0.18, &% J5L 2 1) OB {A B AIL T 30% , (B4 ™, =%
BIEA RAFHIAEDE IEZ G, oy A\ 5 2epft o .
I, JEFH AT 13 TP
2.5.2  WEAEAE AL LB

il 11 SwissTargetPrediction , TCMSP F1 SuperPred 45
B PRI ARAG T L B HE A 6811, L “cough” il “ex-
pectoration” & S r] , 18 i GeneCards £l 772 115 5 1%
K R 8 HH S FR R 0 5 378 4> 7E Venny2.1.0 7EZEAF
KT HAV- B LR SRR A, RIS 7R IR A,
#5714,
2.5.3 R EAE L8 b AL OB SR

T8 o String FHE 2R XA FHE s 1T 3R A BAE
(protein-protein interaction, PP1) [ £% ¢ 2 K4l 43t , fif
JH Cytoscape 3.7.1 #A: X B s 45 R #EA 7T w] BRAL 73 A , 1
B2 BE BRI 519 sV A% O TR A, 45 2R DL 1A
3o K3 T 551 A, 9 s YA R OB T AR TR, T
AT R TR S 7 1 P 3 4 PR A s A O Ak g TR A
“F (tumor necrosis factor, TNF) | 3 iz 4 K [H 1 32 K
(epidermal growth factor receptor, EGFR) | Ill.45 PN 2 B
“F A(vascular endothelial growth factor A, VEGFA ) %4
R/ I H R 5 H B4 (serine/threonine kinase proteins,
AKT1) \ Toll B:3Z 44 4( Toll-like receptor 4, TLR4) .
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MMP12 MIF pRD2
SOHF

NN
> AP

B3 RMESFERIERIEEESH PPIMZE

2.5.4 K EEN

FIH DAVID [l % 5 76 4/ FH AT 5 2647 GO & 47
I KEGG {5 5 il #% & 4 7317, LA P<<0.05 #E1 7ifi E , 2t
P55 A 0 5t T 6 233 £ AN M 2L 1 6 35 4% L4 T
fEAM I 49 4%, By PABHERT 10 7 9 %% HZ: 1 GO
WS AIEEL, ILE A, 25888, GOfEs&k B
5 6F g 22 W 04 S R 22 S R s P A 1 A [ RS —
AR A RO BB AT SR ARk
£ PAEHERT 10 7 A KEGG {5518 42 1l KEGG 43 #r <.
WO IR, 45 R LR 4B, 459 WK, KEGG 5 53l 4045 98
i AR /N R A ) 2 SRS S i
2.5.5 A FXHERIE

i /] AutoDock Tools 1.5.6 46 “2.5.17 T T fifi 1%k
ARAFHIE P AT N PR 2 4 51025 52,637
GBI 5 O B SR T 00 F 042, 25 SR L 3
4o —MINN, X 45 A g <—5.0 keal/mol (1 cal=
4184 3) , VLI B L5 G IG AT . ABESE T BRAE 5
VEGFA 5 1843 7 4 Fl - T 10 45 4 BEIS R T —5.0
keal/mol 41, JAth i 23 FHE AT 0 25 & BB A KT —5.0
keal/mol, $ /R H ¥ HLAT Bar i 45 A Re 1 o 3k ud B BT
T TS 1 o 4TI R TS I v BE SR AU 1 W
[T EER L

2GS 2023 AR5 34 85 17 1)



response to lipopolysaccharide 1 .
positive regulation of ERK1 and ERK2 cascade 1 .
positive regulation of gene expression | L
positive regulation of peptidyl-serine phosphorylation .
negative regulation of gene expression 1 .
positive regulation of nitric oxide biosynthetic process +
positive regulation of smooth muscle cell proliferation +  #
signal transduction o
positive regulation of MAP kinase activity + #
cellular response to hypoxia

integral component of plasma membrane | L
membrane raft | .
receptor complex | . l
plasma membrane | ®
cell surface 1 .
perinuclear region of cytoplasm *

endosome | ® “logy(Pralue)

external side of plasma membrane + ® 0

presynaptic membrane | * : -

basal plasmu membrane « *

2 N

identical protein binding ]
protein tyrosine kinase activity 1 *
transmembrane receptor protein tyrosine kinase activity 1+ ®

kinase activity +
ATP binding
protein kinase activity
RNA polymerase Il transcription factor activity 1

protein phosphatase binding « #

peptidase activity + =

transmembrane signaling receptor activity «

20 40 60
Enrichment

A.GOF %

pathways in cancer .I

non-small cell lung cancer °
~logq( Pvaluc)

10
9
8

proteoglycans in cancer l 11

hepatitis B
pancreatic cancer -
—log;( Pvaluc)
EGFR tyrosine kinase inhibitor resistance o3
o2
acute myeloid leukemia 1* ®

[

Chagas disease 1 @

HIF-1 signaling pathway 1 ©

20 30
Enrichment

B. KEGG &
B4 TMHERREIHRILEEZGOEESMEREM
KEGG E&EN iR
T4 AEDF EMHEERIFERS SZOERS
FHIXTEELE A BE (keal/mol)

i Bab e S (ERLS)
TNF(6m95)  EGFR(8a2b)  VEGFA(6zfl)  TLR4(5uc9)  AKTI(3mvh)

HEDK -10 -12 =57 -18 -1
NG -82 -98 =70 -89 -109
INGEATH -9] —938 -16 -9 ~110
B -81 -79 -6 -84 -91
it -82 -89 -63 -87 -89
i -86 -89 —66 -80 -9
ABHZ —94 -88 —65 -82 -95
il -56 —54 -43 -59 -59
HHI =79 -84 -15 -106 -112
) =12 -8 —63 =79 -10.1
- —6.6 -5 —43 —64 =57
% -86 -89 —65 -80 -89
REEER -74 -83 -13 -99 -116
R % -83 -87 -6l -86 -91
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P18, B R S K B ALK R 06T 7 R i DU
H15 g AE", USRI 60 kg 1T, 4% 1R/ 5 AR
W R 12,315 RN R BN 3 gkg.
FAFR R EE 4 T/ 0.2~0.8 g/kg Iy B BERL AL
FER M/ AT W A M E Y . AR S i R
SRR R 12,3 g/kg F10.8.,0.2 g/kg 4 HIAE Rk
RN R AR 1w i s ARIBYT . Ikah, Sk
BEAE YL SR ISR i B VR B BR 24 ) 5 43 56
VP58 T AR BURE P A B 24y, 3= i 4100 ] A i e
PR T A HERE AR, 5 8 A /DN BRUREL R S 30 7y B %o
WY . BRI EEAT S5 VD 2R R A B AR Ay BH A X
RAZG W, Ho 25 2550 5 2 2% SCHR[9] 150 B . AWFFR 45 R 3R
W, F i B L SR BRI R T 4 5AT B 8 R 1k
WZAEH , I 52 B AR AR 2

ZERAENIEGE AR I, AN TR b ] B SR S 4 I
2B H A R 22 5 o R AR, 52 M
S v BE LS W HE R T F Ay S A RN GRS A 43
TN 66.9%) o AW E RS E T U A v BE AR
SR A2 A 2, & R SR B Ay AR S R
S5 CREXT 00 64.08% ) , 2 WA ] 77 b 7 1H- o 5
SERHE A AR Lo 4 AR R — 3 . ATSE
UK H UPLC-MS 5 A X 75 I i B AL S B4 % PR Al
HEATHE 3T RS BRI AR B B2 45 69
MEEY, L rbsesess T HAR S R TS

5 A I BT S A ) AR LR R TR PR SY
B S5 AR, o- P M BAT IR 1 W% B TG A, SR AR IR 2k
IR 0 s SR e By e b M L A 2 —11 A (AR D)
OB, B S R T B A E T A R R
SRR IR S T SRR AR T 2 R AR LT 2
ORI R AT B R SRR SRR 1
W% i 2 5 T AR AR I o s ANBERC R R 2+
BRI NRAE R (R b5 B A3 2 — , 38 FH IR YT e S U
KU HAaFXHEE R, Bk s SRR Ik A O
B B3 B S A iE . TR, 28 B T o TR
FRER B SRR AR 2K /N BE AR A R S5 T e S A
pi 2 SRS ALY e S i

2 R FH I 2% 2 B2 R T S i B B SR SRR Uk
% AR I BIL R, & 90 A% O 8 55 TNF L EGFR |
VEGFA \AKT1 Ff1TLR4. H TNF ] i 34 H 3L
FEA I B L, I8 AT AR — A O A% T T kB
(nuclear factor kappa-B , NF-«B )i 1% H 98 Ji 4/ it 1) 55 55
FIFEIE AR RAE M & AR R & ™, TLRA RIS J5 T
T 3 — ZR G SR SN B NF-kB, AR S5 A %
FEDRJR 2, DA 50 5 i 5 PR 2 3K, R TS S A 4 L P
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T AKTFEQEREA S E 8 S5 A AE A4S A
1A AR, R AKT1 2 541094 K 5770 , O
TEZ RN RGN ML e 8 M U R B
S HLAY RER , BRI 27 A Ay 1 S U A PR e
oA AR IR G R 28 5 | 1 SR8 S R R A 2 AR 5
PERAE . X UL, 55 e BE SR S04 L I A /K R A BE 32
B3 3o 27 A SR S CH T B2 2R A AR v AR DT
BRI IEZIVE . GO 3 HT FI KEGG & 4E 7 iir 4
FMW, T i BE R S AL R 1R AR AL 3 2 1 52
Wil i 22 W %) SR NE  JOR S 2 G R Wl 2 A 1) T 1) 9 L — 4
WA A BT TR B FRAR R 7 A5 A Ak AR I A
Al /INH Lt TR A AR L SRS S
ZE L TR A BE L ST 32 2 5E i /E AT TNF .
EGFR . VEGFA . AKT1 I TLR4 %581 5 b HL W % B 4R 1Y
5T Il B AR LR VE T A B AT BB TR
s AN (SRR R R R RE R A/ N AR L . HUE
A FEART T W 2 HE L S 1 b 2% 1A T GC-MS il
UPLC-MS Y 5E PR 2T, LA B 3 (0 2 25 B4 437 T
KL 1 Z ) ST S a, Bl = X A Ak 2 B0 ) E
T AR 5 SR A S e ) BT Bl B o i e
HAFGE AR, S i B SR i i — 25 T & R T B
YR PR LA
52 30k
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