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Research progress on natural products with “selective cytotoxicity”

LIU Xiao-jing, HAN Na-na, LI Wen, WU Qian-wen, GU Yu-hao, XU Bing, LEI Hai-min, WANG Peng-long
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China

Abstract: At present, anti-tumor chemotherapy drugs used in clinic commonly have serious side effects on normal tissues. Although

targeted and antibody anti-tumor drugs have made progress in clinic, the high medical cost makes it difficult for many patients to

afford. To find effective and low toxic anti-tumor agents without increasing medical cost, it is still the challenges of current research.

Based on the natural products with selective cytotoxicity, we aimed to summarize the research progress, provide ideas for the basic

research and clinical development of antitumor agents.
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Table 1 Selective cytotoxic activity of natural products of triterpenes
[#5 tam HFHEAREEEE (ICs0, pmol L) S
I ABEH R (ginsenoside Rgs) T4 S637 (35.11£2.32); WIEH Bt LM SV-HUC-1 TRIfEA 10
2 24-0-LBTHREE3-0-B-D-AKEH (24-O-acetyleimigenol-3-  AF4IM HepG2 (12.12), SMEAMBAM HL-60 (12.03), W% H40l 1
0-p-D-xylopyranoside) R-HepG2 (11.96); /NRFAIML (42.42), KEF4IH (59.64)
3 25-0- LB T WREE-3-0-p-D-AHEH (25-0-acetylcimigenol-3-  HepG2 ZIffl (14.24), HL-60 401 (10.68), R-HepG2 4ifl (15.07); N&AF
0-p-D-xylopyranoside) 40 (38.89), KEFFAIML (51.96)
4 AR (betulinic acid) RELEAIE A2780 (1.8402), F/MMBIRIAEANNT Ha60 (1.5£0.2), M4 12
i A431 (1.8+0.3), BAZBAMM Me665/2/21 (1.5+0.4); IEH KRk
Y40 HDFC (10.241.5), AMAMIkEAf PBL (>50)
5 BER C(ursolic acid) FUBE I MCF-7 (1025£0.76), MZHAM SF-268 (10.34£1.35), HL-60 13
A (5.321045); ARITFAIR (>40)
6 HER (glycyrrhetinic acid) HepG2 411 (2.36), SF-268 41l (2.79); /MRIFAIML (152.45+5.85)
7 FEER (oleanic acid) MCF-7 41 (6.79), SF-268 4if (8.07), HL-60 48 (2.67); /NRAF4IA
(332.0543.69)
8 benzyl-3p-hydroxy-11-ox0-olean-12-en-30-oate FOR IR AR 8505C (8.10+0.41), AMilEaf AS49 (6.15£03D), AT 14
BEEAR FaDu (548+0.27), FURIEAM SW1736 (27420.14); /M
FERA AP 4EAM M NIHBT3 (21.02£1.05)
9 i-propyl-3p-hydroxy-11-oxo-olean-12-en-30-oate 8505C ML (14.2£0.71), A549 7}l (14.41£0.72), FaDu Ziffl (14.440.72),
SWI736 41H (12.7720.64); NiH3T3 41f (32.3741.62)
10 methyl-3p 3-(0-benzyl-L-asparagyl)-11-oxo-olean-12-en-30-0ate  AMERIRIMEI 4N A253(7.9940.40), 57 §LE I A2780(8.84 £0.44); NiH3T3 15
(14.74£0.74)
11 methyl-3p 3-(O-benzyl-L-glutamyl)-11-oxo-olean-12-en-30-0ate  A253 #ff (1.28+0.06), A2780 4}l (1.65+0.08); NiH3T3 4ffL (39.09£1.95)
12 caspicaoside M SUARB A0 MCFT (1.5620.63), A2780 40H (9.40£0.00); N HRAH R 4F4E4n 16
i MRC-5 (33.71£2.19)
13 caspicaoside N MCF7(6.72%1.89), 4 B 40 HT29(1.200.49); MRC-5 411(41.04£1.73)
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Fig. 1 Natural products of triterpenes with selective cytotoxic effects
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Table 2 Selective cytotoxic activity of natural steroid products

g wam

EPE AR EREEE (1Cso, pmol L) BEHR

14 FXBIFD (ophiopogonin D)
15 MR (cerberin)

GF SR 8910 (30.97£4.21); *F AN b 40 M A TR 31
MCF-7 401 (0.06220.006), 4541 HCT-116 (0.0340.005), BEEHEAN

Panc-1( (0.060+0.017); MRC-5 4l (146.00+1.56)
16 digitoxigenin 3-0-B-D-galactosyl-(1—4)-o--thevetoside  Fi#E4AME P15 (0.0540.004), BEREAH SW1990 (0.15+0.01), BIE4MH MGC-803
(0.06£0.08); JH4AMIL-02 (>10)
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Fig. 2 Natural steroid products with selective cytotoxic effects
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Table 3 Selective cytotoxic activity of natural products of alkaloids

75 WaEN WM EEEYE (ICs0, pmol L) BETH
17 Fs (lycorine) HL-60 48 (1.25); b/ U 4R T 2RI A 34
18 KRFED, (pancratistatin) ~ HT29 418 (0.1), ZiME4M HCT116 (0.1); 4R 4 M4 CCD-18Co (10) 35
19 /NEERS, (berberine) SR AR SWA80 (3.4360.193); ¥ NiH3T3 40K a8l fE A 36
20 2545, Gatrorrhizine) FLBUEAN MDA-MB-231 (11.08£1.19), FLEMEAIM MCF-7 (17.11 £4.54); %34 L4010 MCF10A 37

fEFEN
21 0-methylneferine SR HT-29 (0.7); NN 41 HEK-239 (42.48) 38
2 BKHEH (evodiamine) B SGC-71901 (1.36); KT AL AT M 39
23 FER (coptisine) N AR MG63 (12.99); IE# M4 (>40) 40
24 FIEER (nuflein) FEHANN Hela (0.028); KB4 (1.9) 41

OCH; H,CO

21

H3CO
1—1 c
OCH; H,CO

|
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23 24
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Fig. 3 Natural products of alkaloids with selective cytotoxic effects
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Table 4 Selective cytotoxic activity of flavonoids and other natural products

F5 wE EPEIEAAEIEENE (1Cs, pmol L) BEHE
25 REEZE (luteolin) AS49 41f (50); F MRC-S 4H T a8l 1 Fi 4
26 A¥%E (apigenin) il S TRAEANNE CA-HPV-10 (35); i AR E R 40 PZ-HPV-T (110) 48
27 WHEEE (wogonin) TSI BRAE AN LNCaP (60); i 51l I B 40A PrEC (>100) 49
28 WKFE Costhol) HeLa 41l (64.9); IEHEHHAAAME (168.0) 50
29 WAHRLZAED (podophyllotoxin derivatives) — A549 41 (9.50£0.03); L-02 4041 (160.2+4.7) 51
30 KEZR (emodin) SR DLD-1 (18), 4400 COLO-201 (15); 4kl k40 CCD 841 52
CoN T #ERIEH
31 HERMEN (artemisinin derivatives) SMMC-7721 414 (0.002 50,040 0); L-02 414 (0.1840.04) 53
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Fig. 4 Flavonoids and other natural products with selective cytotoxic effects
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