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Abstract. With the increase of cancer disease and the side-effects of the current treatments, researchers are attempting
to find methods with less side-effect. The fern Adiantum capillus-veneris L. has triterpenoid compounds which have
anti-tumor characteristics. This study aims to investigate the fatal effect of the extract of this plant on breast cancer
(MCF-7) and normal (MRC-5) cell lines using MTT method. A. capillus-veneris specimens were collected from
Marzoon Abad Village and were dried at the temperature of 40 °C by the use of Soxhlet and Ethanol % 96.
Hydroalcoholic extract was produced from the aerial and underground parts of this plant and 3 fractions, i.e., Hexane,
Chloroform and Ethyl acetate, were prepared from the extract. The compounds of the plant extract were identified by
GC-Mass. The results demonstrate the presence of polyphenolic compounds, terpenoid, fatty acids, wax, alkaloid, N-
oxide and fibers, with strong antioxidant effect. The results of the MTT test proved that this extract had a dose-
depending fatal effect on the MCF-7 cells and is capable of eradicating the cancer cells. On the other hand, its effect on
cancer cells is more than its effect on normal cells. Also, ICsq in both of cell lines induced by the extracts of aerial and
underground parts showed a significant difference. The fatal characteristics of the extract are comparable with the
cisplatin anti-cancer drug.
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Table 1. Values of ICsprelated to the total extract of Adiantum capillus-veneris L. (aerial and underground parts), its
fractions and cisplatin on MCF?7 cell line during 48 hr.

MCF7

4505 ol | Jas £6 5)lae Dbl 51 285 A NS 281 O Ks 528715 BN e
(celo)

lsr i 48 100 + 7.52 118.56 + 3.86 76.46 + 3.07 50.35+5.21 147.94 + 4.89 81.65 +3.43

i 48 100 +7.52 154.61 +6.32 83.54 +4.37 81.21+243 194.29 + 7.54 81.65 +3.43

0l 55 MRCS gl b5 (655 oMy ums 3 (w5 5 (o) s8 i5w) (IC50% SD)* ou,g_ﬂﬁ,gfdu&:sl;”u las glrosls awlis -V oo
el FA

Table 2. I1Cs related to the total extract of Adiantum capillus-veneris L. (aerial and underground parts), its fractions
and cisplatin on MCF7 cell line during 48 hr.

MRC5
45 ok Js ¢ ésbas Sl N 215 | RS S OIS a3 N
(Celw)
i i 48 | 99.98+105 | 24505+1113 | 16199+3.12 | 126.10t1.71 | 276.68 +2.15 112.34+1.12
S 48 99.98+£1.05 | 3393241120 | 196.01+621 | ‘sAvxrdl | 30802911 | 112.34+1.37

5000000
4500000
4000000
3600000
3000000
2500000
2000000
1500000

1000000

Tes &l T R Cam

ETR 0 a

T

(sl 25 A capillus- veneris olistw , GC-MASS i ol sdaTomsa slapl $ sles S =1 S
Fig. 1. Chromatograms obtained from GC-Mass of Adiantum capillus-veneris L. (aerial part).
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Fig. 2. Chromatograms obtained from GC-Mass of Adiantum capillus-veneris L. (underground part).
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Table 3. The compounds obtained from ethanol extract of A. capillus-veneris (underground part).

e o G99 039 .
Llosd Olus 5 (50)8 51038 Ny wobuo e lp,5) P99 Jgo

1.4H-Pyran-4-one,2,3-dihydro-3,5-dihydroxy-6-methyl- 6.848 0.22 144 CgHgO4
2.Benzoic acid 7.044 0.46 122 C7HgO,
3. 5-Hydroxymethylfurfural 7.661 0.96 126 CsHsOs
4. Lidocaine 19.865 0.35 234 C14H2N,0
5. Palmitoleic acid 20.579 141 254 Ci16H320,
6. cis-9-Hexadecenoic acid 20.579 141 254 C16H3002
7. Hexadecenoic acid,Z-11- 20.831 2.53 254 C16H3002
8. n- Hexadecanoic acid 21.076 1.78 254 C16H3002
9.Ethyl 9-hexadecenoate 21.391 0.44 282 C1sH340,
10. Hexadecanoic acid, ethyl ester 21.601 0.58 284 C1gH350,
11. cis-13-Octadecenoic acid 24.045 1.80 282 C1gH340,
12. cis-Vaccenic acid 24.045 1.80 282 C1gH340,
13. 9 ,12-Octadecadienoic acid (Z,2)- 24.045 1.80 282 C1gH340,
14.0Oleic Acid 24.731 50.45 282 C1sH340,
15. 9-Octadecenoic acid, (E)- 24.731 50.45 282 C1gH340,
16. 9 ,17-Octadecadienal, (2)- 26.580 0.12 264 CigH3,0
17.7-Pentadecyne 26.657 0.11 282 CisHzg
18. 9-Octadecenoic acid, (E)- 26.657 0.11 282 C1gH340,
19. Bis (2-ethylhexyl)phthalate 27.798 0.25 390 C24H3504
20. Oleic acid, 3-hydroxypropy! ester 28.793 171 340 Cx1H14003
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Table 4. The compounds obtained from ethanol extract of Adiantum capillus-veneris L. (aerial part).
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1. Furanmethanol 3.969 0.36 98 CsHsO2
2.4 H-Pyran-4-one,2,3-dihydro-3,5-dihydroxy-6-methyl- 6.882 1.63 144 CsHgO4
3. 4 H-Pyran-4-one,3,5- dihydroxy-2-methyl- 7.295 0.30 142 CsHgO4
4. Catechol 7.358 1.18 110 CsHsO:2
5. Benzofuran,2,3-dihydro- 7.526 0.89 120 CgHgO
6. 5-Hydroxymethylfurfural 7.701 5.58 126 CsHsO3
7. Vanillin 9.795 0.23 152 CgHgO3
8. Benzaldehyde,3- hydroxy-4-methoxy- 9.795 0.23 106 C;HsO
9. Lidocaine 19.934 1.20 234 C1H22N,0
10. Palmitoleic acid 20.550 0.74 254 Ci6H300;
11. cis-9-Hexadecenoic acid 20.550 0.74 254 C16H300;
12. Hexadecenoic acid,Z-11- 20.550 0.74 254 C16H300;
13. Eicosene, (E)- 23.834 0.31 280 CeHsO4
14. 9 ,12-Octadecadienoic acid (Z,2)- 23.988 1.23 280 C1sH320;
15. 9-Octadecenoic acid, (E)- 23.988 1.23 282 C1gH3404
16. 9 ,17-Octadecadienal, (2)- 23.988 1.23 264 CiH3,0
18. 6-Octadecenoic acid 24.534 31.08 282 C1gH340;
19. Arachidonic acid 27.125 0.36 304 CaoH320,
20. Eicosanoic acid 28.140 0.87 312 CzoH40,
21. Bis(2-ethylhexyl)phthalate 30.198 0.49 390 C24H3504
22. Phthalic acid, di(2-propylpentyl)ester 30.198 0.49 390 C24H350,
24. beta.-Tocopherol, O-methyl- 30.317 1.96 416 Ca8H450;
25. dl-.alpha.- Tocopherol 30.317 1.96 416 CasHig0,
26. 9 -Octadecenal, (Z)- 31.333 0.65 266 CisH340
27. Campesterol 32.089 1.34 400 CasHas0
28. 5-Cholestene-3-ol  24-methyl- 32.089 1.34 400 CagHs0
29. Squalene 32.579 0.40 410 CsoHso
30. Catechol 7.317 0.30 110 CsHO2
31. 5-Hydroxymethylfurfural 7.660 2.60 126 CeHsOs
32. 2-Methoxy-4-vinylphenol 8.508 0.28 150 CoH1002
33.2(4H)-Benzofuranone,5,6,7,7 a-tetrahydro-4,4,7 a-trirethyl- 10.517 0.14 166 C1oH140;
34. Tetradecanoic acid 12.044 0.12 228 C14H250;
35. Z-10-Tetradecen-1-ol acetate 13.311 0.25 254 C16H300:
36. n- Hexadecanoic acid 13.458 2.55 254 C16H300:
37. Hexadecanoic acid, ethyl ester 13.66 0.83 256 C16H320,
38. Heneicosane 14.32 0.26 296 CaiHus
40. cis-Vaccenic acid 14.59 2.36 282 C1gH340;
41. cis-13-Octadecenoic acid 14.59 2.36 282 C1gH340;
42. Octadecanoic acid 14.697 0.31 282 C1gH340;
43. 9 ,12-Octadecadienoic acid, ethyl ester 14.73 0.21 308 CoH360;
44. 1-Nonadecene 14.767 0.69 266 CioHas
45. Heptadecane 14.92 0.31 240 Ci7H3s
46.0ctadecane 15.50 0.31 394 CigHss
47.Tetracosane 16.06 0.12 338 CaqHso
48.Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl)ethyl ester 16.70 0.64 330 Ci9H3504
49.gamma.-Sitosterol 26.75 3.20 414 CaoHs500
50. beta.-Sitosterol 26.75 3.20 414 CagHs00
51.1-Penten-3-one, 1-(2,6,6-trimethyl-1-cycloexen-1-yl)- 27.65 6.28 206 C14H,,0
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