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Effects of annonaceous acetogenins against multidrug resistant human breast
cancer cell line MCF-7/ADR in vitro

YUAN Fei, BAI Gang-gang, MIAO Yun-jie, CHEN Yong, CHEN Jian-wei, L1 Xiang
College of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract: Objective To investigate the effects of 15 annonaceous acetogenins (ACGs) on human breast cancer cell line MCF-7/ADR,
and to find out their structure-activity relationship. Methods MCF-7/ADR cells were treated with 15 ACGs such as annotemoyin-1 (1),
annosquamin B (2), annosquamin A (3), annosquamin C (4), annosquacin C (5), urarigrandin A (6), isodesacetyluvaricin (7), annosquacin
D (8), annosquacin B (9), 12, 15-cis-squamostatin-A (10), squamostatin-A (11), squamostanin-B (12), squamostanin-A (13),
squamostatin-D (14), and squamostatin-E (15) for 48 h, and the inhibition on MCF-7/ADR cells was detected using MTT assay. Results
All the tested compounds showed significant inhibitory activities against MCF-7/ADR cells, and were more potent than the standard
control verapamil. The activity of compound 1 was 190 times higher than that of verapamil. Conclusion The ACGs with more
carbons between tetrahydrofuran (THF) ring and y-unsaturated lactone are more potent. If all other structural features are identical, the
ACGs with more hydroxyls on aliphatic chain would be more active, and four hydroxyls might be optimal among bis-nonadjacent-THF
ACGs. Moreover, ACGs with stereochemical arrangement of erythro are more active than those of threo, and the compounds with THF
ring configuration of cis seem to be superior to those of trans. Furthermore, bis-adjacent-THF ACGs with molecular weight of 622 and
with three hydroxyl groups and stereochemical arrangement of erythro partly produce notable cytotoxicity.
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Table 1 Structure characteristics of compounds 1—15

WEY -OH {7 & PHFR IR B EL AEN 4 28 Vinsaiae FRRS 53 Ui
1 17,22 15 TR IR C3sHg,Os 564
2 11, 16 9 PSSV = C35Hg405 564
3 9,14 7 PSS E V= C35Hg405 564
4 9,14 7 iV EVEis C35Hg40s 564
5 11, 20,23 9 TR 2R R AR C37Hg604 622
6 5,15,24 13 BN & DN VDS C37Hg604 622
7 15,24 13 T e 2R R R C37Hg6O6 606
8 13,22 11 TR e 2R R AR C37Hg6O6 606
9 11,20 9 PSS Vi S V&L =2V C37Hg605 606

10 16, 19, 24, 28 9 M=/ A5 -0 = = AR C37He6Os 638
1 16, 19, 24, 28 9 K- AR C37Hg05 638
12 15,18,23,27 8 B - AR C37Hg605 638
13 15,18,23,27 8 SE VDN i S WS VD i C37Hg05 638
14 16, 19, 24 9 SR 2 e A AR C37Hes07 622
15 16, 19, 24 9 AT R AT C37H607 622
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Fig. 1 Structures of compounds 1—15
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Table 2 1Cjs, values of compounds 1—15

ey ICs / (umol-L™)

annotemoyin-1 (1) 0.85+0.08
annosquamin B (2) 1.40+0.19
annosquamin A (3) 18.90+1.62
annosquamin C (4) 19.72+2.06
annosquacin C (5) 6.321+0.45
uvarigrandin A (6) 6.48+0.77
isodesacetyluvaricin (7) 12.00+1.89
annosquacin D (8) 12.19£1.52
annosquacin B (9) 14.691+1.89
12, 15-cis-squamostatin-A (10) 5.66£0.66
squamostatin-A (11) 9.64£1.05
squamostanin-B (12) 17.52£1.95
squamostanin-A (13) 19.11£2.08
squamostatin-D (14) 22.30%£2.56
squamostatin-E (15) 26.54+2.93
YEpririk 165.52420.41
T 232.36430.34
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