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Study on Chemical Constituent Activity of Petroleum Ether Part from Bothriospermum Zeylanicum

XIA Yan',SHANG Xun’,ZHAO Xiaochao® ,LIAO Chengpu’,DING Meiting”, WANG Yong'

(1. Nanjing Integrated Traditional Chinese and Western Medicine Hospital ,Nanjing ,Jiangsu,China  210000; 2. Sugian Hospital of Traditional Chinese
Medicine , Sugian , Jiangsu , China  223800; 3. Jinhua Institute of Zhejiang University , Jinhua , Zhejiang , China  321000)

Abstract: Objective To investigate the antibacterial and anti — lung cancer activities of petroleum ether part from Bothriospermum
zeylanicum (PB). Methods The chemical constituents of PB was analyzed by the gas chromatography — mass spectrometry (GC — MS).
The effect of PB on the activity of four bacteria was researched by the broth microdilution method. The activity of PB on the
proliferation of five tumor cells was screened by the MTS method,and its anti — lung cancer mechanism was preliminarily explored
based on network pharmacology. Results A total of 30 chemical constituents were identified, including linoleic acid (20.13%) ,
hexadecanoic acid (19.87%),a — linolenic acid (13.60%) and others. PB had no significant inhibitory effect on the activities of
Escherichia coli, Staphylococcus aureus subsp. aureus, Salmonella enterica subsp. enterica and Pseudomonas aeruginosa. The half -
inhibitory concentration (ICy) of PB on the lung cancer A549 cells and liver cancer SMMC — 7721 cells were (76.43 + 11.33) pg / mL,
(47.20 + 7.67) pg / mL respectively. The network pharmacology analysis showed that 23 727 lung cancer targets,513 constituent
targets of PB and 504 common targets were screened;there were 343 items and 163 signaling pathways were obtained through the
gene ontology (GO) functional enrichment analysis and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment
analysis, involving ligand — activated transcription factor activity, neurotransmitter receptor activity, calcium signaling pathways and
inflammatory mediator regulation of TRP channels. Conclusion PB mainly contains chemical constituents such as fatty acids and
fatty alcohols, and has no significant antibacterial effect. Its anti — lung cancer activity may be related to the calcium signaling
pathways and inflammatory mediator regulation of TRP channels.

Key words: Bothriospermum zeylanicum ; petroleum ether part;gas chromatography — mass spectrometry ; chemical constituent; antitumor

activity ;network pharmacology

I AT R R e 2 B AR IR A AR T, 2 AED) A MU A B 5 R AU (35 BT R H (GC -
F 05 R il M AR AE B A R 2 -3 A fE MS) YA A 43 BT 28 55 BERR R A kS A (PB) A9 2 A
KA 2y AT ARl AT T R R EAE R RS 4, PRE R R A AR TR R MTS SRR AT B M bt
BER ¥ Bothriospermum zeylanicum (J. Jacquin) Druce V  Jili & 1 1 , SR FH I 2% 24 B2 43 B 42 4l L0 il o %) v
i Ze , A 1L ZAE T - R TP R IO (R Ae HEr 0L, IR AT R SR 5% .

*EETE T R4 i WA XA B [K202202] 5 #0444 W b B 25 A KRBT 5 IR B [2023KR03 .

E—EE L K, KFAH, ZEPHIF, B G e PR, (BF1545)39036101@qq. com.,
SBEEE RDR B AL, ZEFHT R A TSR RAMA SR, (B F45H)515532094@qq. com,

57



HFRE
Pharmacy Articles

¥ %

China Pharmaceuticals

2023 4F 11 H 20 H 4 32 %45 22 1)
Vol. 32,No. 22, November 20,2023

1 NEIRAGE5E k. AR
1.1 {238

8860 — 5977B #I S AH 4 % — 5 i B A (€ =
Agilent 22 F] ) ; UV2550 B AR AT I, — 43066 BETH(H A
Shimadzu 2% 7] ) 5 XS205 % 73 #1 K - (22 K F Mettler
Toledo A 7] ) ; RE - 52A A RUJief% 78 & 4% SHB — T Y &
23 3 N IR TR A FRA R 5 CA - 1115A B HIK
AL B (L 2 WA A BRA W) s DMI3000B % 5] &
b B (18 ] Leica /A ) 5370 %51 CO, 555746 . Multi-
skan FC BIEFRY (32 E Thermo Fisher Scientific 227 ) o
1.2 X%

SLAOAIE GFE-HI 25 TR\, k5 THO189A50) 5
TR G2 ey A PR A F] L 4tt5 F1078101) 5
AR (S5 RS A BR A AL 35 N1001A) s MH A
v (41t 1103531) (LB W7 (4524 1096071) , ¥
B R A UURCE YRR AT B B 5 G A4 i3 (it 2k
1706126) , RMPI — 1640 % 5% 5 (4it %5 4 0023019) ,
DMEM 15 3% 3 (41t 5 4 0024719) , JiE B (4t 5 A
0023518) , AUt (41t 5 K 1936917 ) , W2 £h 2% ni i (PBS,
fit 5 o 0044818) , — H I i B (DMSO, it = H
B821BA0018) , ¥y [ 213 ( L) A= RS A PR A Al 5
MTS 38 7] & ( € [E Promega 23 ], 4it5 >4 0000219904 ) ;
95% . A7 HEE(60 ~ 90 °C)  FH i TC/K 2 B4 35
GIAT el KON R AEIK o 22 55 BERR R 25 B AR R TV
BT Eg X EE R, 27 PR AR X PR
5% Bt 2 2= DRIV 52 D3 68 0 O T
1.3 EHRS4HME

KW ¥ % W Escherichia coli (ATCC25922) | 43 5 {1,
i) %4 BR 7 42 950 P Staphylococcus aureus subsp. aureus
(ATCC29213) 7 v '] I % W Salmonella enterica
subsp. enterica (ATCC14028) . 4fil 2% 1% P8I0 B4 Pseudomo-
nas aeruginosa( ATCC27853) ; A [ ML 21 il HL — 60 . fiili
S 21 M A549 | T 98 410 B SMMC — 7721, FL I 9 20 g
MCF — 7 4% iz 988 40 i SW480., 3410 [ v [ 3538 3 A 9
PRFP R B L o
2 HEEHER
2.1 Hmbl&E

TBUSE 55 B B 2 A A T A, BY B, 10 £ o Y R
LRI 3 UK, WU TS 7], & I v 4R 1 SR R
FH R Geim R AL, e 46 , 15 PB; L 100 mg, A 100 mL
HEIE P 64T R IR A s e, A i ik (60 ~ 90 °C) —
A (1:1,V/ V)18 mL, FEArH i, FHAN 0. 4 mol / L & A Ak
B~ S EALBE VAT 9 mL, 50 °C/K A 30 min, fIIl 18 mL
ARG YREE , B 42 BT W, e K B R B K, U8
i B, BIASRE &

58

2.2 GC-MS iR

RS B354 DB - WAX UL 41454 (30 m x
0.25 mm, 0. 25 pm) ; {2 AH N R £ —FE(PEG - 20M) ;
HEARE 7L BE A 250 °C 5 Kl #5652 Ry 250 °C 5 EFE N
1L 200 b2 10 13 A 2R, B, il oy
3.5 mL/ min; B WS S 20 mL / min; 25 S 3R
450 mL / min; & FE A 40 mL / min; TR, 0116
W 940 °C, A 3 min J5 DL 3 °C/ min f R THE
250 °C, f#%F 30 min.

Fig s e Oy O SR T B (ED I L
fiEH 70 eV, B TR B 230 °C, DU AT IR EE 150 C, 1%
BT ZRIRE 250 °C, B VE ] 35 ~ 500 amu ; A X 2R H
o5 08 TH AR — AR T B o i M e R
5 [5G R E 5 BRI B A T 153 2 (NIST11 3%
LY 04 67 08

PRin ey S e R ISV Sl R RN e
RAEHE e EE RN RSD # /N T
2. 0%, 2 WA A A5 5 B2 R0, bk ot V5 VR 7 3 TR i
12 h NEEA RS E , ik B PE R AT

RO 45 SR - BORE (il i o, 4% GC — MS a6 25 1R A
e, il B T (ULIE 1) o PB Bk 22 i 43 25 5 45
S 10 3 e 30 A Ak 2 R Ay, B W 0 R
(20.13%) . 1752 (19. 87%) .o — WIKFR (13. 60%) . JX
IR (7. 23%) FENEIR (4. 27%) %%, F AL IR R G
e RS Bk 2S BB RAEAA BY o
2.3 RSMUEE IR

PRI £ - BURE S £, A DMSO Fl PBS S5, K
P, FH K@ 25, il B ot o vk B2 43 1) 24 128. 00, 100. 00,
20.00,4.00,0. 80,0. 16 g/ mL A HER 5 A e L BT 55
2 GHE L, L DMSO FI PBS 75 fif il B o B v B 4051 Ky
5,10 pg / mL A B X HEAV, )92 o % S 76 b i 5 o
WPE A2 we / mL ) BT BRI

PL A T T O SR RO IR AR BRI LA B 2% H
ZIHERY RMPI - 1640 K5 3723, F 37 °C 5% CO, & F T 55
5, A5 1 % 106 cfu/ mL B KIp B 4 i (0
7] BRTAT 42 B v 1) TR A ) o A P L AT 7
B L IZ G PB4 (32,64, 128 wg/ mL) K FAPEXT IR 1,
2,30 (HFEHEGCHS pg/ mL HFHEXGCHIN0 pg/mL 3k
il 2 we / mL) 5 BB 2 W S A0 N 25 9 4% 100 wl,
96 fLAR H1 37 CHi 5% 24 h, BAR U 2 625 nm I AL 7Y
WG (OD)E  FEEAAE 3R A5 TR B R 128 pg/ mL
B, PB X 4 Fi e MR35 JC B S A i VR FH o TR L2 2.

2.4 {KSMNGTRRIEE I IR

K MTS 81 DL & 10% BG 48 I W 00 15 35 )

(DMEM &, RMPI - 1640)37 CE:F2 40/ 12 ~ 24 h, 53 5



2023 4F 11 H 20 H 45 32 %45 22 1)
Vol. 32,No. 22,November 20,2023

¥ %

China Pharmaceuticals

HFRE-
Pharmacy Articles

B EE /% 100 20. 485
18 1
16
14: 26. 059
12 ] 27. 821
10 A
3 ] 24.838
6 g
. 17610 Lsoa® 3 os. 6as
44 2
P39 28. 898
) 1 - 39. 590
1 16. 522
1 19 4822p 25 ‘ luliLl.l.JL_
0 “*r T bbby T T T t / min
5 10 15 20 25 30 35 40

E1 2EFRE
Fig.1 Total ion chromatograms
®1 AHBABULERTEEER

Tab.1 Results of chemical constituent identification of PB

G (min) R R 2L aFE(am)  HALE(%)
16.520 HEER C,.H,0, 28 0.39
17.608  AEAAE CoH 0, 170 2.86
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Tab.2 Results of antibacterial activity screening (X +s,%,n =3)
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Tab.3 Results of antitumor activity screening (X s, g/ mL)
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Fig. 2 Inhibitory effect of PB on the proliferation of tumor cells
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Fig.3 Venn diagram of drug — disease targets
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Fig. 4 Results of GO functional enrichment analysis
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Fig. 5 Results of KEGG pathway enrichment analysis

PENG 514 7 , 18 AT 3 15 TLR4 / NF — kB {551 i

RIFPUIE IR T R AIAE T, R8P S b 28 L )

FED)RESAIA — MR- 19 Er i HEA 56 3 1 o — LJRRTR

AEYRETE A FEARR OIS AR Bus BiE

LTI /G 111723 12 71 = W e (Y RS & 251 0 e

WY, o — P JRR TR 1 2 o 18 BBCAT Bl T 400 I JBE DHA 7K -

1251 R W] PBAL A o B B I R A

25 TR  AKFFE R A B S5 BER R PB X R 8%

A A B AR A A DT TG R SRSk

PARRBERIBTER JEXF AS49 4N SMMC — 7721 4

FEAT—E IR 10 PBH UM A 2300 T I

5% 3 Hk

(1] # # . 3B R RBB IR A BRAHFT[D]. M
JT NP R 25 R 52021,

(2] TE®&, 204, 388,45 . WRIART S 530
KA R ¥ vh B & Ao ik Thl/ Th2 2 ik F[J].
A R IR S 4 A ,2022,32(21) :3234 - 3238.

(3] ATEm,KiEH, BER,F. oFBBER.CRLEREGK
FHREREERGHA/RENX AT BEIE, 2022,
20(21):2198 - 2201.

(4] BRFEHEERBES . PEAEIM]. F oM. Lik:
LA H K BRAE, 1999532,

[S] #hsme,3kifd, F 2,5 . FEHAMDOBEHERE R
RAB R[] W RAE M 24 E,2009,2(11) :94 - 96.

(6] R/ KA, %, F . WLKERRSARENTE
HR]]. FE 2 54,2018,24(22):49 - 51.

[7] HAMMER KA, CARSON CF, RILEY TV. Antimicrobial
activity of essential oils and other plant extracts [J]. J Appl

Microbiol , 1999,86(6) : 985 — 990.
[8] TANG L,LYU SJ, WU Z, et al. Role of betulinic acid derivative
SH - 479 in triple negative breast cancer and bone
microenvironment| J |. Oncol Lett,2021,22(2) :605.
[9] & 454 . EGFR B 28R i B p ) 1) a3 Jiv 8 2m B 64 47 4] 48 )
BID]. R AT Tk X5,2018.
[10] & sk .KIFC3 i@t PI3K / AKT 42 5 i@ %542 3t 3F /] 2 i B
R AR £ (D], dhre. P B EA K S,2022.
(1] BEF, A8, F 5. FK - ZARWH iz hg A
R H 5 EGFR / PI3K / AKT #= HIF - la/ VEGF 43 5 i@
ey #om (] PP RS R & ,2022,37(7):4039 - 4043.

[12] 2 3%, %0 % . &2t EF LR o 5 R
Fa B AT, IARA SBAH,2015,31(12) :42 - 48,

[13] AT, BT, EER,F . BTN FRe HEM
AR R R EmTRMSAT]]. PEPHLE,
2022,47(19):5158 - 5170.

[14] B, RIRHE . H40 T o B2 47 %) A 5 0 AF e 3 &[],
& & i A5 ,2021,46(4) :57 - 62.

[15] ma&, % B, AR4E, % . a- ZIRBEERET T
Rt R[)]. RiBH K ,2019,39(17):23 - 24.

[16] SINCLAIR AJ. # R4k 5 F I ik BR 4= & aF AR e
aFm ] R AtH,2022,30(3):23 - 32.

[17] otk A, 55, AW, 5 . R AN 65 &R L
B A AT, %4 FF),2021(36):84 - 88.

[18] SHA S, FENG QX, ZHANG XR, et al. Preventive effect of
linoleic acid / o = linolenic acid complex on acute liver injury
in micel J . Food Science,2022,43(17):188 — 198.

[19] A&, 245,5k 4 . Eiddki@ad8% TLR4/NF - kB
FFBARBRBERAENEXT L[], PEAHEPBER,

61



