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Abstract

The objectives of the present study were to isolate active compounds from the stems of Ficus
foveolata, and to investigate their cytotoxic activity against several cancer cell lines (MCF-7, HT-29,
KB and Hela cells) using Sulforhodamine B (SRB) assay. Phytochemical study of the stem extract of
F. foveolata led to the isolation of four known compounds including flavifloramide B (1) foveolatamide
(2) N-trans-feruloyltyramine (3) and N-trans-grossamide (4). Their structure determination was elucidated
by spectroscopic analysis (NMR and MS) and compared with previously reported data. The compounds
were then investigated for their cytotoxic activity. Among the tested compounds, the compounds 3
and 4 exhibited cytotoxic effect against MCF-7, whereas the compounds 1 and 2 was inactive in all
tested cell lines. Compound 4 showed the strongest cytotoxic activity against MCF-7 with IC50 value
1.70 pyg/mL, whereas compound 3 showed moderate activity with IC50 value 4.98 pg/mL. Camptothecin
(IC50:0.00116 pe/mL) was used as a positive control. Moreover, the compounds 3 and 4 did not show

any cytotoxicity with normal cell at the concentration of 10 pg/mlL.
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voawaduzSeiilildldarsmaaouuaziinisganiu
wasesmaduzisildansmaaey audu Fadunis
Anwgrsanuduiiviewaduzifevesansusansi
wenle Tngvinisudana fall drawsaduduead
upsdlddonninfosay 50 waneiludignd  usdn
annsadudsldinnnindesas 50 uansirfigniey
\Jufivdewadusds Seagtinlumen IC_, a7nei1 dose
response curve Fadudiiusdinnudufiviewad
(cytotoxic activity) lngldan Camptothecin WJu

positive control

¢ v

ananlylun1simsizvidaya

Y

MNsANYEITILIL 3 AT uathunmAeae
wazseuNalugUAnady LavAndeauuninggu

NAN1S298

NNTHENBIAUTENDUNIIATIVEIANTENR
Srduiinseiiulss annsausnansuIqvsasiTeay
TAS9Es190La2 4 @19 Ao flavifloramide B (1)
foveolatamide (2) N-trans-feruloyltyramine (3)
way N-trans-grossamide (4 )(iﬂ‘ﬁ 1) ﬂqmﬁm&a%’w
H-C NMR wag MS)
way muﬂsa‘umaunwaua Aiflsnsauliuds Faise

arawmadanisaninsalnd (H

avLoen mu

Flavifloramide B (1) fidnwauztdunsdvia i
gmstuana C_H NO ESI-MS d
pseudomolecularion [M+H]+ m/z 685, "H-NMR
(500 MHz, methanol—dd) S5:4.84 (1H, d, J=2.0 Hz,
H-1), 3.68 (1H, overlapped, H-2), 7.26 (1H, s, H-4),
6.76 (1H, s, H-5), 3.91 (3H, s, MeO-6), 3.57 (3H, s,
MeO-8), 6.32 (2H, s, H-2", 6"), 3.68 (6H, s, MeO-3’,
5), 6.92 (2H, d, J=8.5 Hz, H-2”, 6”), 6.64 (2H, d,
J=8.5 Hz, H-3”, 57), 2.52 (2H, td, J=7.0, 3.0 Hz,
H-7"), 3.39 (1H, m, H-8"); 3.19 (1H, m, H-8"), 6.81
(2H, d, J=8.5Hz, H-2"",6""), 6.63 (2H, d, J=8.5 Hz,
H-377,57"),2.67 (2H,t,J=7.0 Hz, H-7""), 3.33 (2H, t,

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

7 13 aUun 3 Usedfeu fueeu-Sunau 2562

=)
=p.

J=7.0 Hz,H-8”"); "C-NMR (125 MHz, methanol-d )
S:41.6 (C-1), 50.2 (C-2), 127.2 (C-3), 135.2 (C-4),
109.1 (C-5), 149.3 (C-6), 143.1 (C-7), 147.0 (C-8),
173.9 (C-2a), 170.0 (C-3a), 124.3 (C-4a), 125.2
(C-8a), 135.3(C-1), 106.0 (C-2’), 149.0 (C-3’), 135.0
(C-47),149.0(C-57),106.0 (C-6"), 131.1 (C-1"), 130.8
(C-2”,67), 116.3(C-37,5"),156.8 (C-4”), 35.4
(C-77), d2.7 (C-8”), 131.4 (C-1"7), 130.7 (C-2"",
677),116.2(C-3”7,5”7), 156.8 (C-4”7), 35.6 (C-7""),
42.4 (C-8”), 56.7 (MeO-3"), 56.7 (MeO-5"), 56.8
(Me0-6), 60.8 (MeO-8) (Chaves & Roque, 1997,
Greca et al,, 2006; Wu et al., 2013)

Foveolatamide (2) fanwauzidunddvaas gns
luana C H NO  ESI-MS 1
q 38 42 2 10

pseudomolecular ion [M+KJ+ m/z 725, "H-NMR
(500 MHz, methanol—da) S: 4.32 (1H, d, J=7.5
Hz, H-1), 3.68 (1H, t, J=7.5 Hz, H-2), 2.65 (1H, dd,
J=7.5,4.5Hz,H-3),4.89 (1H, d, J=4.5 Hz, H-4), 6.53
(1H, s, H-5), 6.53 (1H, s, H-8), 6.50 (2H, s, H-2", 6"),
7.01(2H, d, J=8.5Hz, H-2”,6"), 6.69 (2H, d, J=8.5
Hz,H-3”,57),2.70 (2H, m, H-7"), 3.51 (1H, m, H-8");
3.27 (1H, m, H-8”), 6.97 (2H, d, J=8.5 Hz, H-2"’,
6”’), 6.68 (2H, d, J=8.5 Hz, H-3"", 5”"), 2.52 (2H,
td, J=7.5, 3.0 Hz, H-7"’), 3.18 (2H, m, H-8""), 3.76
(6H, s, MeO-3",5%), 3.78 (6H, s, MeO-6, 7); “C-NMR
(125 MHz, methanol—dd) S5:52.4(C-1),49.9 (C-2),
54.6 (C-3), 85.3 (C-4), 107.5 (C-5), 149.0 (C-6), 149.0

7),107.5(C-8), 175.0 (C-2a), 173.7 (C-3a), 135.0
C-4a), 134.0 (C-8a), 135.3(C-1"), 107.1 (C-2°), 149.0

3%),135.2(C-4°), 149.0 (C-5"), 107.1 (C-6"), 131.1
C-177), 130.8 (C-27, 6”), 116.3 (C-3”, 57), 157.0
C-47),33.7(C-77),42.9(C-8”),130.9 (C-1""), 130.7
C-2"7,6"),116.2(C-3"",5"7), 156.9 (C-47’), 35.5
(C-777),42.6 (C-8"’), 56.8 (MeO-3", 3’, 6, 7) (Wirod
& Panichayupakaranant, 2016)

(C-
(
(C-
(
(
(




N-trans-feruloyltyramine (3) §dnwaugidu
vosuiadindos dgnslutana C H NO_ ESIMS i
pseudomolecular ion [M+2H]+ m/z 315, "H-NMR
(500 MHz, methanol—d4) S:7.10 (1H, d, J=2.0 Hz,
H-2),6.78 (1H, d, J=8.0 Hz, H-5), 7.01 (1H, dd, J=8.0,
2.0 Hz, H-6), 7.43 (1H, d, 15.5 Hz, H-7), 6.39 (1H,
d, J=15.5 Hz, H-8), 7.04 (2H, d, J=8.5 Hz, H-2’, 6"),
6.71 (2H, d, J=8.5 Hz, H-3",5"), 2.73 (2H, t, J=7.5
Hz, H-77), 3.45 (2H, t, J=7.5 Hz, H-8"), 3.86 (3H,
s, MeO-3); "C-NMR (125 MHz, methanol-d4) s:
128.3 (C-1), 111.6 (C-2), 149.3 (C-3), 149.8 (C-4),
116.5 (C-5), 123.2 (C-6), 142.0 (C-7), 118.8 (C-8),
169.2 (C-2a), 131.3 (C-17), 130.7 (C-2,6°), 116.3
(C-3",5"),156.9 (C-4"), 35.8 (C-77),42.5(C-8’), 56.4
(MeO-3) (Tanaka et al., 2009; Xie et al., 2014)

N-trans-grossamide (4) &
anslatana C H N O ESI-MS &
Y q 36 36 2 8

ARG RERY

pseudomolecular ion [M+H]+ m/z 625, 'H-NMR
(500 MHz, methanol-da) S:7.07 (1H, d, J=1.0 Hz,
H-2), 6.74 (1H, overlapped, H-6), 7.41 (1H, d, J=15.5
Hz, H-7), 6.37 (1H, d, J=15.5 Hz, H-8), 6.89 (1H, d,

J=2.0 Hz, H-2"), 6.78 (1H, d, J=8.0 Hz, H-5"), 6.75
(1H, dd, J=8.0, 2.0 Hz, H-6"), 5.88 (1H, d, J=8.0
Hz, H-7"), 4.14 (1H, d, J=8.0 Hz, H-8"), 6.99 (2H, d,
J=8.5 Hz, H-2”, 6”), 6.71 (2H, d, J=8.5 Hz, H-3”,
57), 2.72 (2H, m, H-7"), 3.46 (2H, m, H-8"), 7.04
(2H, d, J=8.5 Hz, H-2"", 6”), 6.72 (2H, d, J=8.5
Hz, H-37", 5”), 2.72 (2H, m, H-7""), 3.46 (2H, m,
H-8”7), 3.78 (3H, s, MeO-3), 3.84 (3H, s, MeO-3’) ;
PC-NMR (125 MHz, methanol-d ) s 130.4 (C-1),
113.2 (C-2), 146.0 (C-3), 151.2 (C-4), 129.4 (C-5),
118.1 (C-6), 141.7 (C-7), 119.5 (C-8), 172.9 (C-2a),
169.0 (C-3a), 132.6 (C-1"), 110.6 (C-2"), 149.2 (C-3"),
148.0 (C-4’), 116.4 (C-5), 120.0 (C-67), 90.0 (C-7),
58.7(C-8’),131.0(C-17),130.7(C-2”,6"),116.3(C-3”,
57), 156.8 (C-4”), 35.3 (C-7”), 42.2 (C-8”), 131.3
(C-177), 130.9 (C-277,67"), 116.5 (C-3"7,57"), 156.9
(C-477),35.7 (C-77), 42.5 (C-8""), 56.5 (MeO-3), 56.8
(MeO-3’) (Seca et al., 2001; King & Calhoun, 2005)
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(2

(3)

(4)

A 1 1A59a190ea15U3avE (1-4) Nwenlaanansadnddudinsedivlse

devansfiuenldfomaundnwmandesas
vasnsduamsiasayiviafewaduzdaduuein
MCF-7 uzi5saldluajuin HT-29 uziSsosunuin
KB waznziSeUnungnvila Hela Ingldansiiaaud
$u 5 pg/mL wudans 3 waz 4 wihiuilgrdlunis
Fudanssaivlnvengadusdadiualauinnia
Yovar 50 lawans 4 fovddudinisasayivinves

o A

U 13 atu? 3 Uszduiou Aueneu-suau 2562
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waduzisuduulafnansiernisduguiniuiesas
84.50 59983u1AD @15 3 dAn1sduduvinduiesay
54.84 (151991 1) Tuvuziians 1 wa 2 laflgnsduds

[ '
@ )

nswsgyivlaveuaduzisismualdnageu (qvd

%
< o

fuiatieanii 50% lafignsdudinisadgiiulaves
Uz159)




71319 1

Sogarn1sdudimsniyaulnveavasueissvesarsikenlavinarsannaifiusiinseiulsenn g

5 lulpsnsunadadans (n=3)

a1 Zaeazn1sdudwaavasuziefinnududu 5 ug/mL(Mean + SEM)

MCF-7 HT-29 Kb Hela
1 30.98+7.43 25.26+6.50 N.A. N.A.
2 22.91+0.25 7.19+7.56 N.A. N.A.
3 54.84+1.24 7.99+5.55 N.A. N.A.
4 84.50+3.13 49.47+6.88 N.A. N.A.

flavifloramide B (1) foveolatamide (2) N-trans-feruloyltyramine (3) N-trans-grossamide (4)

N.A.=liflgnsdudsnsiasgiivinveswadugis

thans 3 waz 4 @gvssudinisaiaifule
veawaduziSeldunnnindenay 50) nadeugnsAIY
Juiivrewaduziduduuiissiuanududusig
(0.00032-5 pg/mL) Wiemaududuvesansiianunse
FudsmawiaivinveavadurSadualdnnnindes
ag 50 (IC_) wud1 a1s 4 figndlunsinuwaduyiSe
uaLseign tnedan IC,, WU 1.70 pe/mL

M1319 2

5990Ae @13 3 dA1 IC_ Wiy 4.98 ug/mL Tneld
Camptothecin L*T;Jusqmmmmmm (m'mﬁ 2) 4anan
i \flevans 3 uaz 4 firududuresasiniu 10
ug/mL nageugvsaudufivsowadund wuinans
Finanliuansgrsauiuiviewaduni

gnsaRuiuiivnwaduzisudg nuvesasiuenlavinarsannanulinseiulse (n=3)

as quspdufivsowadusiSadiun MCF-7 (IC,, pg/mL)
(Mean+SEM)

N-trans-feruloyltyramine (3) 4.98+0.054

N-trans-grossamide (4) 1.70+0.065

Camptothecin (Positive control)

0.00116+2.18 x10-4
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n15anUsI8Na

NTuENIAUTENaUNIIARYRATaiRNYIY
Fuieiiaesdinmvosddudnsziivlsedeisnedud
Tasulnns 1@l aunsousnansudansld 4 ans loun
flavifloramide B (1) foveolatamide (2) N-trans-
feruloyltyramine (3) ez N-trans-grossamide (4) R
Duansiinsulassadioud demhludsefiugnany
Wudivrowadugide laun waduziSadiuy (MCF-7)
uziSealdlug (HT-29) uzi3eeeunn (KB) wazuzi3s
Unnungn (Hela) Wuin laneans 3 uag 4 wihbudid
quisanduivrewadunSadug (MCF-7) luvaiedi
a15 1 uaw 2 ldfigrsemuduivrowaduzatmu
ldnageu tnvans 4 fansanulufiviowadusiss
EAEEUED (IC,, wiiu 1.70 pe/mL) ey
fuens 3 (IC_ wiru 4.98 pg/ml) usidesninans
wm3gIu Camptothecin (IC_ Wi 0.00116 pig/mL)
UONNTTINUTIENT N-trans-grossamide (4) waz
N-trans-feruloyltyramine (3) Lﬁaﬁﬂﬂmaauqmé
aunduiivsewadinsidocni nudassenann
Lifmnundufivdowadinedond

ANNNANITITEAINANILTI89TUNTITEN

v
1Y)

atuayuNan1sIeUNUIT @13 N-trans-grossamide

<4

Fnenliannuinvesdueuiu (Hyoscyamus niger)
Faduiivlufiegad Solanaceae fgndanuiuiiv
GiEJL%éJJSL%ﬂGiEJ?,JQﬂWN'm (human prostate cancer
LNCaP cells) Ag@n IC,, AU 33 uM (Ma, Liu, &
Che, 2002) Tuvausfians N-trans-feruloyltyramine
fiwenldanardunes Casearia membranacea (14
Flacourtiaceae) figndanudufivsowaduziFade
\HeAu1IveanY (Murine Leukemia Cell: P388) Ag
A1 1C50 winAU 2.20 ug/mL (Chang, Duh, Chen, &
Tsai, 2003) fetfuarnwanisisetinuinans N-trans-
grossamide kag N-trans-feruloyltyramine Fuen
laanarsannanaudinsgiulselidnsninduwigly
msifuansitunissyiiulnvesrasuzisuauy
#luszfunasaneass Jstoyadenadudoyad
uraulailuAnwnegenlunisdnwinalnnisvinau
vieundulassadamanindniiesdsuutas
TassasnsliilgnssudamadusiSeldatu uenani
franansaiteyaiilsianaiuddsluldiduteyandn
grumeInrmansiieifiuyanlifufivayulng
Hnsgitulsela

&
2 g }%; g

References

Bhanot, A., Sharma, R., & Noolvi, M. N. (2011). Natural sources as potential anti-cancer agents: a

review. International Journal of Phytomedicine, 3(1), 9-26.

Bray, F., Ferlay, J., Soerjomataram, I, Siegel, R. L, Torre, L.A., & Jemal, A. (2018). Global cancer

statistics 2018: Globocan estimates of incidence and mortality worldwide for 36 cancers in

185 countries. Cancer Journal for Clinicians, 68(6), 394-424.

Chang, K. C,, Duh, C. Y., Chen, I. S., & Tsai, I. L. (2003). A cytotoxic butenolide, two new dolabellane

diterpenoids, a chroman and a benzoquinol derivative formosan Casearia membranacea.

Journal of Medicinal Plant and Natural Product Research, 69(7), 667-72.

o A

U 13 atu? 3 Uszduiou Aueneu-suau 2562

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad




Chaves, M. H., & Roque, N. F. (1997). Amides and lignanamides from Porcelia macrocarpa.
Phytochemistry, 46(5), 879-881.

Clarke, B. B. (2016). Historical review of the causes of cancer. World Journal of Clinical
Oncology, 7(1): 54-86.

Din, A. U. D., Uddin, G., Hussain, N., Khan, A., Khan, 1., Shad, A. A., & Choudhary, M. I. (2013).
Bioassay-guided isolation of new antitumor agent from Ficus faveolata (Wall. ex Mig.).
Journal of Cancer Science & Therapy, 5(11), 404-408.

Donna, M. G., & et al. (2017). Principles of cancer staging. American Joint Committee on
Cancer, 8(1), 1-60. DOI 10.1007/978-3-319-40618-3 1.

Goodarz, D., Stephen, V. H., Alan, D. L., Christopher, J. L. M., & Majid, E. (2005). Causes of cancer in
the world: comparative risk assessment of nine behavioural and environmental risk factors.
Lancet Journal, 366(1), 1784-1793.

Greca, M. D., Previtera, L., Purcaro, R., & Zarrelli, A. (2006). Cinnamic acid amides and lignanamides
from Aptenia cordifolia. Tetrahedron, 62(5), 2877-2882.

King, R. R., & Calhoun, L. A. (2005). Characterization of cross-linked hydroxycinnamic acid amides
isolated from potato common scab lesions. Phytochemistry, 66(20), 2468-2473.

Kunwar, R. M., & Bussmann, R. W. (2006). Ficus (Fig) species in Nepal: a review of diversity and
indigenous uses. Lyonia, 11(1), 85-97.

Ma, C. Y., Liu, W. K., & Che, C. T. (2002). Lignanamides and non-alkaloidal components of
Hyoscyamus niger seeds. Journal of Natural Products, 65(2), 206-209.

Meerungrueang, W., & Panichayupakaranant, P. (2014). Antimicrobial activities of some Thai
traditional medical longevity formulations from plants and antibacterial compounds from
Ficus foveolata. Pharmaceutical Biology 52(9), 1104-1109.

Meerungrueang, W., & Panichayupakaranant, P. (2016). A new antibacterial tetrahydronaphthalene
ligcnanamide, Foveolatamide from the stems of Ficus foveolata. Natural Product
Communications, 11(1), 91-94.

Minjoung, M. K., William, H., Fiona, M. W., Greg, P. R., & Georgios, L. (2018). Symptom Signatures and
Diagnostic Timeliness in Cancer Patients: A Review of Current Evidence. Neoplasia Journal,

20(2), 165-174.

FAUNERITASE JOUTAS /61 13 No. 3 September-December 2019

Science and Technology




Ministry of Public Health (2018). National Cancer Control Proscrammes (2018-2022).

Retrived May 10, 2018 from http:// http://www.nci.go.th/th/index1.html. (in Thai)

Prakash, O., Kumar, A., Kumar, P., & Ajeet (2013). Anticancer potential of plants and natural
products: a review. American Journal of Pharmacological Sciences, 1(6) 104-115.

Preetha, A., & et al. (2008). Cancer is a preventable disease that requires major lifestyle changes.
Pharmaceutical Research, 25(9), 2097-2116. DOI: 10.1007/s11095-008-9661-9. (in Thai)

Seca, A. M. L., Silva, A. M. S., Silvestre, A. J. D., Cavaleiro, J. A. S., Domingues, F. M. J., & Neto, C. P.
(2001). Lignanamides and other phenolic constituents from the bark of kenaf
(Hibiscus cannabinus). Phytochemistry, 58(8), 1219-1223.

Sermboonpaisarn, T. & Sawasdee, P. (2012). Potent and selective butyrylcholinesterase inhibitors
from Ficus foveolata. Fitoterapia 83(4), 780-784.

Skehan, P., & et al. (1990). New colorimetric cytotoxicity assay for anticancer-drug screening.
Journal of the National Cancer Institute, 82(13), 1107-1112. (in Thai)

Somwong, P., Suttisri, R., & Buakeaw, A. (2013). New sesquiterpenes and phenolic compound from
Ficus foveolata. Fitoterapia, 85(1), 1-7.

Suksri, S., Premcharoen, S., Thawatphan, C., & Sangthongprow, S. (2005). Ethnobotany in
Bung Khong Long non-hunting area, Northeast Thailand. Kasetsart Journal (Natural
Sciences), 39(3), 519-533. (in Thai)

Tanaka, H., et al. (2009). A new amide from the leaves and twigs of Litsea auriculata. Journal of
Natural Medicines, 63(3), 331-334.

Thongdeeying, P., Kitsiripipat, J., Ruangnoo, S., Pibanpaknitee, P., & Itharat, A. (2017). Cytotoxic
activity of Samhannachan recipe and its ingredients against lung cancer cell. Thammasat
Medical Journal, 17(4), 565-573. (in Thai)

Wu, Y., Zheng, C. J., Deng, X. H., & Qin, L. P. (2013). Two new bis-alkaloids from the aerial part of
Piper flaviflorum. Helvetica Chimica Acta, 96(5), 951-955.

Xie, L. W., et al. (2014). Activity-guided isolation of NF-kB inhibitors and PPAR} agonists from the

root bark of Lycium chinense Miller. Journal of Ethnopharmacol. 152(3), 470-477.

4 &>

e

, , NIANTIVINTUATINE DA W Te
U 13 atu? 3 Uszduiou Aueneu-suau 2562 < < B
i g atuinermansuazinalulad




