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M. BARARF S EHETF B FAERITZARNF R, HFBTEAIE . LG FRECTEGHGLEH, 4
BATR e, RAASURSE M MCF-T7 fe A B J& a0 MGC-803 B A AT 3 B M 3f [ ER] KN FAE P B L 2R
26 ML, 4% F: matairesino (1), (8S, 9S, 8’S)-4,4’ —Dihydroxy—3, 3", 9—trimetoxy—9, 9’ —epoxylignan (2) . 3p-
hydroxyhop—22(29)—ene(3) | parietin(4) . chrysophanol(5) . gaultheriadiolide(6)., AM§Z& £AA4 1, 2.4 20 pmol/L B, 4 je
R ERT50%. [FiR] KIEFEEAED 1 2AABLGR T BARR SR, L FEH2ERRIF, FMGCC-803 2 iE
B 78 75 M0 F R AR E (1Cs) 27 9.2 pumol /Lo
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Exploration of Role and Material Basis of Lobelia chinensis Lour. in the
Treatment of Cancer Based on Professor WANG San-Hu’s “Interweaved

Dryness and Dampness Caused Carcinogenesis” Theory

WANG Xue—Mei', WU Fan—Wei’, LI Yan—Rong1

(1. Guangzhou University of Chinese Medicine, Guangzhou 510405 Guangdong, China; 2. Shenzhen Bao’an
Traditional Chinese Medicine Hospital (Group), Shenzhen 518100 Guangdong, China)

Abstract: Objective To explore the effect and material basis of Lobelia chinensis Lour. in the treatment of cancer
based on professor WANG San— Hu’ s interweaved dryness and dampness caused carcinogenesis theory, and
analyze the chemical constituents of Lobelia chinensis Lour. extracts, so as to provide basis for further study of its
anticancer active ingredients. Methods The chemical constituents of Lobelia chinensis Lour. were systematically
studied by silica—gel column chromatography, silica—gel thin—layer chromatography (TLC), RP-Ci reversed—
phase column chromatography, MCI gel column chromatography and high—performance liquid chromatography,
and the structures of each compound were identified by various spectrum and spectral methods. The antitumor
activity of the isolated compounds was evaluated by MCF-7 human breast cancer cell and MGC-803 human gastric
cancer cell models. Results Six compounds were isolated and identified from Lobelia chinensis Lour., which were
as follows: matairesino(1), (8S, 9S, 8’S)-4, 4’-Dihydroxy-3,3’,9—trimetoxy—9,9’ —epoxylignan(2), 3B-
hydroxyhop—22(29)—ene(3), parietin(4), chrysophanol(5), gaultheriadiolide(6), When lignans compounds
1 and 2 were 20 pmol/L, the cell inhibition rate was more than 50%. Conclusion Lignans compounds 1 and 2 show

potential antitumor activity against gastric cancer and breast cancer, and compound 2 shows the best
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antiproliferative activity against MGC—803 cell line with a half-maximal inhibitory concentration(I1Cs)of 9.2 pmol/L.

Keywords: interweaved dryness and dampness caused carcinogenesis theroy; Lobelia chinensis Lour.; lignans;

anticancer; gastric cancer; breast cancer; WANG San—Hu; compound indentification

300 3 R A5 A BHAE W) 21 3 3% Lobelia chinensis
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1.1 R% RECRTINEREZT), B M
TR 24 KA B T TR I T 2 v B e e UAT AR
TE WG FE R 9 2 31 3% (Lobelia chinensis Lour.) 4
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1.2 ®FEMF AR RP-Cis(3E[E Merck 2

H]); MCI-GEL CHP-20P( =Z&fk2E/NE]) 5 FEZHT
RERE . W2 ETRERS (S Pefb T ) 5 BER AT
£ Sephadex LH-20 (GE fR filt A= ¥ Bt == ) 5 W a5
(5%WRIR LA . 5% FE R IR FRVS TR ) 5 il
£ Cis it (Agilent SB-Cys column 250 mm X 9.4 mm,
5mm); AR CREEBGE LA A RA A .
RPIM-1640( FI AELEMHARA IR AW 5 10%)16
2 1ML7E (HyClone ) 5 VU H JEAH s £R (MTT) . %A
(2 [ Sigma A Al ) . 4 H sl e 6L (Anton— Paar
MCP 200) ; #% ## 3¢ 4% 1L (Bruker AV-400- I F1
Bruker AV-500-11) ; %43 B 535 (Y (Agilent 1200
series LC— MS/MS system) ; 5 4% ¥ B 3% 1%
(Shimadzu LCMS-IT-TOF) ; [if##51X (Thermo) o

1.3 REESE K TR AELT (3 kg) K
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3AHRAN(BL ~B3), B2#B4r(2 @) MCIAE, F
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43 (B2b1~B2b3) . Hirfr, B2b2 i i & 80 A (3%
(HPLC) Zr 45 3 2 M G —— 59 1 (15 mg) |
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K, 40%~90% , o) 1% F] 34 H 5 (Blal ~
Bla3). Bla3 &R i1 ik B hE (7 i b/ £ R TR
20:1 ~ 1: 1) 265 Y 6(12 mg) . Bla2 #41
i i HPLC 43 & 13 24k 54 3 (8.5 mg) . C 441
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1.4 LAY EEMEEEFEANFE AFLR
S AN MCF=7 f o LR 5 A 45 A Al i 25 F 5
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JL, B BRAE A BEPEXS L . 48 hE, A
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AhERA L, PSRRI, AFLINA 120 pl DMSO,
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2.1 REWIEMSE AW 1IAEER, CoHxOs,
ESI-MS: m/z 359[M + H]*; 'H NMR (400 MHz,
CDCL;) 84 7.53('"H, d, J=84Hz), 721('H, d,
J=78Hz), 7.01('H, d, J=18Hz), 6.95 ('H,
dd, J=7.8, 1.8Hz), 678 ("H, d, J=1.8Hz),
6.69('"H, dd, /=84, 1.8 Hz), 411(H, t, J=
8.4 Hz), 3.87('H, t, J=9.0Hz), 3.81CH, s),
3.77CH, s), 3.16('H, dd, J =138, 54 Hz),
3.09('H, dd, J=13.8, 6.6 Hz), 2.79('H, ddd,
J =90, 66, 54 Hz), 273('H, dd, J =138,
54 Hz), 2.62('"H, m), 2.51('H, dd, J=13.6,
9.0 Hz) ; "C NMR (100 MHz, CDCl) 8. 178.9 (s,
C-9), 146.8(s, C-3), 146.7(s, C-3), 1447
(s, C-4"), 1445(s, C-4), 1299(s, C-1),
129.7(s, C-1"), 122.2(d, C-6"), 121.5(d, C-
6), 1145(d, C-5"), 1142(d, C-5), 111.6(d,
C-2"), 111.1(d, C-2), 71.5(t, C-97), 56.0
(q, OCH;), 559(q, OCH,), 46.7(d, C-8),

41.1(d, C-8’), 385(t, C-7"), 34.7(t, C-7),
5 SCHR I 5T R AE ) Matairesinol —E, il 45 4 %
“E N Matairesinol, UL 1.

Oome
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Figure 1 Chemical structure of compound 1

G 2 HAEER, CuHxOs, ESI-MS: m/z
375[M+H]*; 'H NMR (400 MHz, CDCL) &, 6.79
('H, d, J=85Hz, H-5), 6.77('"H, d, J=85
Hz, H-5"), 6.59 ("H, dd, J=8.0, 1.9 Hz, H-
6), 6.54 ('"H, dd, J=8.0, 1.9 Hz, H-6"), 6.50
(‘H, d, J=19Hz, H-2), 6.42('H, d, J=1.9Hz,
H-2"), 472('H, d, J=15Hz, H-9), 4.02
('"H, dd, J=8.6, 7.1 Hz, H-9’a), 3.80CH, s,
OMe), 3.79CH, s, OMe), 3.65('H, t, J=8.1
Hz, H-9’b), 3.31(°H, s, H-90Me), 2.69('H,
dd, J=13.8, 74 Hz, H-7a), 2.54CH, d, J=
73 Hz), 239('H, dd, J=13.8, 74 Hz, H-7’
a), 214CH, m, H-8), 2.14 (CH, m); "“C NMR
(100 MHz, CDCl,) 8¢ 146.6(s, C-4’), 146.5(s,
C-4), 144.1(s, C-3), 1439(s, C-3"), 1326
(s, C-1"), 131.7 (s, C-1), 121.7 (d, C-6),
121.3(d, C-6"), 114.2(d, C-2"), 114.1(d, C-
5), 111.2(d, C-2), 111.1(d, C-5"), 110.2(d,
C-9), 72.3(t, C-9’), 55.8(q, OMe), 54.9(q,
C-90Me), 52.5(d, C-8’), 45.9(d, C-8), 39.4
(t, C=7"), 389(t, C-7). 5 ICHRBFFT“HE 1
(85, 9S, 8’ S) -4, 4’ - Dihydroxy- 3, 3’ , 9-
trimetoxy—9, 9’ —epoxylignan — 2, &5 H % E N
(88, 9S, 8’ S) -4, 4" — Dihydroxy- 3, 3° , 9-
trimetoxy—9,9  —epoxylignan, LK 2,

L&Y 3 A aEER R, CoHxO, ESI-MS:
m/z 427[M+H]"; 'H NMR (400 MHz, CDCl) & 4.68
(*H, s, H-30), 3.13('H, dd, J=5.3, 11.5 Hz,
H-3), 256('H, m, H-21), 1.85('H, m, H-
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B2 WEW2mikEsEn
Figure 2 Chemical structure of compound 2

7a), 1.73('H, m, H-20a), 1.65CH, s, H-
29), 1.60('"H, m, H-2a), 1.50(*H, m, H-2b,
16a, 19a, 20b), 1.42 ('H, m, H-6a), 136
(*H, m, H-1la, 16b), 1.30CH, m, H-1, 12,
17), 124(*H, m, H-5, 13), 1.21(°*H, m, H-
15), 120CH, m, H-6b, 7b, 26), 092 (CH,
m, H-11b, 19b), 088 CH, s, H-23), 0.79
(H, s, H-25), 0.77CH, s, H-27), 0.68 C°H,
s, H-28), 0.60CH, s, H-24); “C NMR(100 MHz,
CDCL,) 8¢ 33.3 (1, C-1), 29.3(t, C-2), 79.4(d,
C-3), 39.3(s, C-4), 48.1(d, C-5), 19.2(t, C-
6), 350(t, C-7), 432(s, C-8), 46.1(d, C-
9), 37.1(s, C-10), 22.6(1, C-11), 24.5(t, C-
12), 49.9(d, C-13), 41.8(s, C-14), 33.8(t, C-
15), 21.6(t, C-16), 55.3(d, C-17), 45.0(s, C-
18), 41.9(t, C-19), 27.5(t, C-20), 46.6(d, C-
21), 1489(s, C-22), 29.2(q, C-23), 16.1(q,
C-24), 22.8(q, C-25), 22.8(q, C-26), 17.3
(q, C-27), 163(q, C-28), 252(q, C-29),
110.2(t, C-30). DALy 540 5¢ Sk pr o
HRIE Y 3B-hydroxyhop—22(29)—ene FEAR—%, %
SEALA Y 3 K 3B-hydroxyhop—22(29)—ene, VLI 3,

&Y 4 HEEH A, CHL0s, ESI-MS: m/z

E3 AWM IHNFLE

Figure 3 Chemical structure of compound 3

285 [M+H]"; 'H NMR (400 MHz, CDCL) &, 12.29
('H, s, OH-1), 12.19('H, s, OH-11), 7.61
('"H, s, H-4), 735('H, d, J=25Hz, H-8),
7.06('H, s, H-2), 6.67('H, d, J=25Hz, H-
10), 3.92(CH, s, CH0-9), 243(CH, s, H-
15); "“C NMR (100 MHz, CDCl;) &: 162.7(s, C-
1), 124.7(d, C-2), 148.7(s, C-3), 121.5(d,
C-4), 1355(s, C-5), 1823(s, C-6), 1334
(s, C-7), 1085(d, C-8), 166.8(s, C-9),
107.0(d, C-10), 165.4(s, C-11), 110.5(s, C-12),
191.0(s, C-13), 113.9(s, C-14), 224 (q, C-
15), 56.3 (q, CH:0-9). 53CHRAF5E" A i1k
B parietin—2L, TEEHIYEE N parietin, UL 4,

B4 KEWARNLFEEN
Figure 4 Chemical structure of compound 4

&Y 5 NEERAK, CsHeO., ESI-MS: m/z
255[M+H]"; 'H NMR (400 MHz, CDCL) 8H 12.09
('H, s, OH-1), 11.98('H, s, OH-11), 7.80
('H, dd, J=8.3, 1.1 Hz, H-8), 7.65('H, brd,
J=83Hz, H-9), 7.63('H, brs, H-4), 7.27
('H, d, J=83, 1.1 Hz, H-10), 7.06 ('H, s,
H-2), 2.44(CH, s, H-15); "“C NMR (100 MHz,
CDCly) & 162.9(s, C-1), 124.8(d, C-2), 149.6
(s, C-3), 121.6(d, C-4), 1339(s, C-5),
1822 (s, C-6), 133.5(s, C-7), 1202(d, C-
8), 137.2(d, C-9), 124.6(d, C-10), 162.6(s,
C-11), 1140(s, C-12), 192.08(s, C-13),
116.1(s, C-14), 22.5(q, C-15), H3CHRMF5"
38 91k & ¥ chrysophanol — &, 45 H % K
chrysophanol, L& 5.

E5 WEMSHNFL

Figure 5 Chemical structure of compound 5
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k&6 HaEAE, CH0,, ESI-MS: m/z
275[M+H]*; 'H NMR (400 MHz, CDCL) 8, 5.01
('H, d, J=17.5Hz), 485('H, d, J=17.5Hz),
385('H, d, J=115Hz), 347('H, d, J=115
Hz), 2.73('"H, m), 247(C'H, m), 2.28('H, m),
1.90('H, m), 1.84('H, m), 1.70('"H, m), 1.38
('H, m), 1.30('H, m), 1.22CH, s), 0.82 CH,
s); "C NMR (100 MHz, CDCL) 8. 181.0 (s, C-
14), 163.8(s, C-12), 158.9(s, C-8), 132.4(s,
C-7), 121.9 (d, C-11), 111.9(d, C-9), 71.4
(d, C-6), 69.7(t, C-13), 47.9(d, C-5), 429
(s, C-4), 352(s, C-10), 29.7(t, C-1), 27.8
(t, C-3), 24.9(q, C-16), 24.2 (q, C-15), 17.5
(t, C-2)o HCHkBTIE G i) gaultheriadiolide —
B, WEEHYERE M gaultheriadiolide, WLIEI 6,

2.2 EVMHEMAMEEEERELER 45
WE 7B, 1820 wmol/LIKEE T, k&9 1 F1240
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Figure 6 Chemical structure of compound 6
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Figure 7 The inhibitory activity of compounds(1-6) isolated from Lobelia on MCF-7 and MGC-803 cells
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Table 1 The ICs value of compound 1 and compound 2
isolated from Lobelia chinensis Lour. on the viability

of MCF-7 and MGC-803 cells (x+s)
EY 1Cso/(pmol - L)
MCF-7 MGC-803
I 8.6+ 0.4 6.4+0.2
&1 15.1+0.9 134+1.4
52 18.7+0.6 92+08

3 it

T 2 22 R PRI RT B B PR, ANEIR 41 4 %
PSR IR O AE o R SE ERRIRAE D R
BURT AR, W GEmilRE -z L) B R
RFE, Tom IR, EM RS, 2T )AL, #

TR 2 S Rt e e 7 o gl Jpp A\ S A B 1)
HREEMEGZ —, RIEEB 1 BRI 5 4
Th, 2018 4F 2 BRHTHE MR 51 1 810 93, 970 Ji fik
AR ST, 2020 4F bR B N ZEAERR Y <k
AT, 2R IR DT AR, PEA S
I, IR 2R B B A =2 U
P PR, RO 2 R A ST R A
TR IS AP E X,

ARFFREE R R, 25 ) £ B
P B E T oMb E, ka1, 2. 6
MARBEEZ, kEW3I A=, ka4, 5H
TR, X A B 0 A A P EA TR A i
WEPEMA LM s, KB, 2B
TETE AL 8 g AL T M (W 24 20 omol/L I
HAMHNZR T 50%) , HrfbA4) 2 %F MGC-803 41



176 TR B 2R Al

2022 4F55 39 %

TG PE A ICs0 M 9.2 umol/Ls,

TAN, AR KRB, thEheih R EDURG
PEVEF T RE M AR R AL G, V120 W] T2
FEHURETE TR A, T IR AHTR 3
P RIS 2 IR T e WA E ] S o
FERBEEHE TS

Zr LR, 38 X i ST T A B IR
AWFFE, 0T DL AR EE S A BT T 25 0 R B A S
ARG . A OGBS AR I o A ) B 5T
AFpiE— L IRATTE

SE3H

(1] ERZGNFG S PR ANRIAEZM. —(M]. dbnt. FE
PE 2R AL, 2015 117-118.

(2] JEk, #2/Nefs, BRAE, 45 PRy fhe oo A2 S P o
BEE[T].Hh2hkF, 2013, 36(4): 679-681.

(3] #hsg, ki, AMEN, 45 e LY % Kot Hela
20 B4 A AR SR (). AR R 2, 2018, 38(9): 1078-
1081.

(4] BEALAE, 57, WREERK, %5 . R RS EUR TR 1E
] EZ5 34, 2012, 31(8): 982-985.

(5] skEA, WL, ke, 25 2fm 2y M R LR G BFsT ik
JEL) ). rhE 2500, 2015, 18(8): 1376-1378.

(6] EWEMA. P b2 o EoE (1], P2, 2020, 42(12):
3208-3210.

(7] BEHEDL, BHh, RECE, 5T WL 2B o -
RSP AR SAE VLRI [ ). 259500 2=, 2020,
40(7): 1243-1253.

(8] fafsh, SRR . 30 B AR Mmoot - e 4 i U266 (5%
()], e, 2012, 24(9): 237-239.

(9] F=p% HuAmEsvie ], IR EAGE, 2005, 24(1): 3-5.

[10] ISHII R, SAITO K, HORIE M, et al. Inhibitory effects of
hydrolyzable tannins from Melastoma dodecandrum Lour. on

nitric oxide production by a murine macrophage—like cell line,

[11]

[12]

[13]

[17]

[20]

RAW264.7, activated with lipopolysaccharide and interferon—
gammal J . Biol Pharm Bull, 1999, 22(6): 647-653.
MOSMANN T. Rapid colorimetric assay for cellular growth and
survival: application to proliferation and cytotoxicity assays [J].
J Immunol Methods, 1983, 65(1-2): 55-63.

LUO P, XIAW ], MORRIS-NATSCHKE S L, et al. Vitepyrroloids
A-D, 2-cyanopyrrole—containing labdane diterpenoid alkaloids
from the leaves of Vitex trifolia[]]. J Nat Prod, 2017, 80(5):
1679-1683.

GABASTON J, RICHARD T, CLUZET S, et al. Pinus pinaster
Knot: a source of polyphenols against plasmopara viticola[J]. J
Agric Food Chem, 2017, 65(40): 8884-8891.

CHEN X Q, LI Y, HE J, et al. Four new lignans from
Viburnum foetidum var. foedidum|[]]. Chem Pharm Bull (Tokyo) ,
2009, 57(10): 1129-1131.

LAL AR, CAMBIE R C, RUTLEDGE P S, et al. Ent-atisane
diterpenes from Euphorbia fidjiana [J]. Phytochemistry, 1990,
29(6): 1925-1935.

DIAS D A, URBAN 8. Phytochemical investigation of the
Australian lichens Ramalina glaucescens and Xanthoria parietina [} ].
Nat Prod Commun, 2009, 4(7): 959-964.

MESELHY M R. Constituents from Moghat, the roots of
Glossostemon bruguieri (Dest.) [J]. Molecules, 2003, 8(8) :
614.

LIJ, LIF, LUY Y, etal. A new dilactone from the seeds of
Gaultheria yunnanensis[ ] ]. Fitoterapia, 2009, 81(1): 35-37.
BRAY F, FERLAY J, SOERJOMATARAM I, et al. Global
cancer statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries [J]. cA
Cancer J Clin, 2018, 68(6): 394-424.

BEM, ZFEME, BEL, 5 R hERILS KR LR
BRifpEZYy, 2010, 3(3): 225-226.

[FTiE% 4. f&mA]



