SHORT REPORT

i 1
records of natmal
A ( | G Rec. Nat. Prod7 :2 (2013) 137-140 “'m”f”i T 1
publicatdons products

Antiproliferative Activity and Constituents of Aspidosperma

macrocarpon (Apocynaceae) Leaves

Geanderson Bannwart, Cecilia M. A. de Oliveird, Lucilia Kato?,
Cleuza C. da Silva, Ana Lucia T. G. RuiZ, Jodo E. de Carvalhd
and Silvana M. O. Santirt’

'Departamento de Quimica, Universidade Estadual deindga, Av. Colombo 5790, 87020-900,
Maring4, Parand, Brazil
?Instituto de Quimica, Universidade Federal de Gp@ampus Samambaia; P.O. Box 131,74001-
970, Goiania, Goias, Brazil
*Centro Pluridisciplinar de Pesquisa Quimicas, Bigittas e Agricolas, Universidade Estadual de
Campinas, P.O. Box 6171, 13081-970, Campinas, @a@PBrazil

(Received May 5, 2012; Revised May 22, 2012; Aedefdnuary 17, 2013)

Abstract: Aspidosperma macrocarpadoelongs to the family Apocynaceae and is endemiémericas and
mainly found from Mexico to Argentina. It is known Brazil as “guatambu” or “peroba”. Crude extraatsl
their fractions from leaves were assayed againstamucancer cells lines: glioma (U251), melanoma QA
62), mammary (MCF-7), ovarian expressing the multidresistance phenotype (NCI-ADR/RES), lung (NCI-
H460), prostate (PC-3), kidney (786-0), ovarian {AR-3), colon (HT-29) and leukemia (K-562). The deu
extract (EAM), hexane (HA) and chloroform (CA) ftmns were the most active fractions against K-aéth
GI50 values low than 1 pg/mL. Also, CA was moderatéive against OVCAR-3 and NCI-ADR/RES cells
lines. This phytochemical study allowed to identifye known kopsanone, kopsinine, ursolic acid nrus-O-
caffeoylquinic acid, and 3,6-dicaffeoylquinic acid. The kopsanone was also watald against human cancer
cell lines and showed activity to the U251 and K-B@ll lines, with GI50 values of 20.6 pg/mL and fg/mL,
respectively.
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1. Plant Source

As part of our continuing search for antiprolifévat agents derived from natural herbals
resources, and assessment of the efficacy crudgs drsed by traditional communities in Brazil,
extract and fractions from leaves Abpidosperma macrocarpomere assayed against ten human
cancer cell lines. We report here the bioactivityhese extracts, fractions and the alkaloid kopean
as well as the isolation of secondary metabolites.

Leaves ofAspidosperma macrocarpowere collected on May 2010 in the municipality of
Goiania (Goiéas, Brazil), and identified by Dr. HateDias Ferreira. A voucher specimen (45524) was
deposited in the Herbarium of the Instituto de Bgih, Universidade Federal de Goias (ICB/UFG).
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2. Previous Studies

The alkaloids (-)-vincadifformine, ervinceine, kapsne, kopsinine, kopsanol and 18-
epikopsanol have been isolated from seeds andseirof Aspidosperma macrocarpg2-3].

3. Present Study

Dried powdered leaves (738.9 g)Adpidosperma macrocarpamere exhaustively extracted by
maceration with methanol at room temperature. Erajmm of the solvent yielded the crude extract
(EAM 139.0 g).

Part of the crude extract (14.2 g) was re-dissolneleOH-HO 1:1 (50 mL) and HCI 0.1 M
(200 mL).The acid solution was partitioned with AkI(Gx25 mL) yielded a chloroform fraction (1.35
0). The acid solution fraction was basified with JiH (pH 9.0) and partitioned with CH{(3 x 70
mL) yielding alkaloid fraction AF, 0.57 g). The alkaloid fraction (0.47 g) was fracated on silica
gel column eluted with hexane: CHEL0-100%), CHG and CHC}: MeOH (10-100%), resulting in
55 sub-fractions. The sub-fractions AM-14 and AM{h&xane: CHGI4:6) yielded kopsanone (45.8
mg, 1) and kopsinine (9,4 m@).

Figure 1. Structures of alkaloids from leavesAxfmacrocarpon.

Part of the crude extract (11.5 g) was dissolved@®H-H,O 1:1 and partitioned with different
solvents to obtain the hexandA, 1.30 g), chloroform@A, 3.45 g), ethyl acetat&A, 1.58 g) and
hydromethanolic HMA , 3.40 g) fractions. The resulting fractions weubjected to conventional
purification procedures and leading to isolationugfolic acid, 59-caffeoylquinic acid, rutin and 3,5-
O-dicaffeoylquinic acid.

Cell lines and culture mediunThein vitro antiproliferative activity of the extracts anddtians was
assessed using ten different human cancer cefl:lld251 (glioma), UACC-62 (melanoma), MCF-7
(mammary), NCI-ADR/RES (ovarian expressing the idulig resistance phenotype), NCI-H460
(lung), PC-3 (prostate), 786-0 (kidney), OVCAR-3/ddan), HT-29 (colon) K-562 (leukemia) and
normal cell line HaCaT (human keratinocyte) wenedky provided by Frederick Cancer Research &
Development Center, National Cancer Institute, éred, MA, USA. The chemotherapeutic agent
doxorubicin was used as a positive control. Stadkuces were grown in a medium containing 5 mL
of RPMI 1640 (GIBCO BRL, Life Technologies) and plgmented with 5% of foetal bovine serum.
Gentamicine (5Qug/mL) was added to the experimental cultures.

Cytotoxicity assayCells in 96 well-plates (100L cells/well) were exposed to varying concentration
of samples in DMSO (0.25; 2.5; 25 and 250 pg/mLd &#6 CQ in air for 48 h at 37C. The final
concentration of DMSO did not affect the cell vidpi A 50% trichloroacetic acid solution was added
and incubated with the cells for 30 min at°@. After washing and drying, the degree of cell
proliferation was determined by spectrophotometiiantification (540 nm) of the cellular protein
content, using the sulforhodamine B assay. DoxemlfDOX; 0,025-25 pg/mL) was used as positive
control. Three measurements were obtained at tgentiag of incubation (time zerd,) and 48h
post-incubation for sample-free (C) and testedd@i)s. Cell proliferation was determined according
to the equation 100x[(T)/C-Tg], for To<T< C, and 100x[(T-§)/To] for T<T, and a concentration-
response curve for each cell line was plotted usifgvare Origin 7.5 (OriginLab Corporation) [4].
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Using the concentration-response curve for eacdhlioel, Gl (concentration causing 50% growth
inhibition) was determined by means of non-lineegression analysis, using software Origin 7.5
(Origin Corporation). The average activity (mean lo§ Gkg) of the extracts tested was also
determined using MSExcel software [STaple 1)

Table 1 Antiproliferative activity (Gd,, ng.mL?) of leaves crude extract, fractions and kopsaruine
Aspidosperma macrocarpam different cancer cell lines.

U251 UACC-  MCEF- NCI- 786 NCI- _PC3 OVCAR- HT- K562 HaCaT  Mean
62 7 ADR/RES 0 H460 3 29 log
Glso
Doxa 0,027 0,025 <0,025 0,15 0,051 <0,025 0,12 0,26 0,10,049 0,053 <-13P
EAM 67,0 20,4 26,0 20,0 51,2 38,4 61,8 23,5 130,0 05115 1,3W
AF 26,6 27,3 28,6 13,6 29,1 37,1 40,9 9,7 89,8 26 250, <10M
HA 24,7 23,3 9,2 8,8 251 25,8 25,5 22,7 27,2 0,78 2911M
CA 13,3 38,7 7,6 1,6 31 22,0 7,5 1.2 69,4 0,36 9,1 08M
EA 48,5 38,1 49,7 11,5 31,7 83,1 120,6 25,0 88,0 30 58 15w
HMA >250 >250 55,6 56,1 >250 >250 >250 147,9 159,6 40,6>250 >221
kopsanon¢ 20,6 38,9 54,7 56,0 66,4 96,7 79,4 47,2 56,0 87 960 1,71

Cell lines: U251 (glioma); UACC-62 (melanoma); MGCFmammary); NCI-ADR/RES (ovarian expressing theltishwg resistance
phenotype); 786-0 (kidney); NCI-H460 (lung); PC¥dstate); OVCAR-3 (ovarian); HT-29 (colon); K56@ukemia); HaCat (human
keratinocyte, normal cell).

NCI’s critera: W, weak activity: 1.5 log Gk, > 1.10; M, moderate activity: 13 log Gko > 0; P, potent activity: log GI50 <0. (Foucher et
al, 2008).

The crude methanolic extract from leav&AlM) exhibited a high inhibitory effect on cell
growth, and was very effective against the UACCHBZF-7, NCI-ADR/RES and K-562 cell lines,
with Glso values of 20.4, 26.0, 20.0 and 0.51 pg/mL, resgegt(Table 1). This crude extract was
further separated into five fractions, alkaloidctian (AF), hexane KlIA), chloroform CA), ethyl
acetate EA) and hydromethanolidMA) fractions, which were assayed against the safie &¢
fraction presented high activity in most of thel tieles tested. The highest antiproliferative aties
of fraction was found against the NCI-ADR/RES, OM&A and K-562 cells, with & values of
13.6, 9.7 and 2.6 pug/mL, respectively. A significamount of the alkaloid kopsanong @5.8 mg)
was isolated frorF, along with kopsinineZd). These compounds were identified by analysideift
spectroscopic data and comparison with availalraliure data [6-7]. The alkaloitl also was
assessed and showed high selectivity and actiginat the U251 and K-562 cell lines, withsgl
values of 20.6 pg/mL and 8.7 pg/mL, respectively.

HA fraction showed potent activity against MCF-7, NKDR/RES and K-562 cell lines, with
Gls, values of 9.2, 8.8 and 0.78 ug.mirespectively. Toward most cell lines, s@Values of theCA
were lower than those &fA. This fraction showed highest activity against MCANCI-ADR/RES,
786-0, PC-3, OVCAR-3 and K562 cell lines, withs§values of 7.6, 1.6, 3.1, 7.5, 1.2 and 0.36
png/mL, respectively. Phytochemical investigatioowstd the presence of an expressive amount of the
ursolic acid triterpene in this fraction, identdiby comparison of their spectroscopic data withs¢h
previously published [8-9]. In the literature, tisolic acid is described as very active agairsiad
range of cancer cell lines [10]. The NCI-ADR/RES/@AR-3 and K562 were more sensitiveEé
fraction than the other cells, with §gValues of 11.5, 25,0 and 3.0 pg/mL, respectivelydes ofEA
fraction allowed identify the ®-caffeoylquinic acid, 3,%3-dicaffeoylquinic acid and rutin, also
identified by their spectroscopic data comparec vavailable literature [11-12]. The chlorogenic
acids and rutin have been reported as antioxidadt anti-inflammatory agents [13-14] and, as
antioxidants, can inhibit carcinogenesis. Recetitly,dicaffeoylquinic derivatives have been repbrte
as potent antiproliferative agents against breastimoma (MCF-7), myeloid leukemia (HL-60),
histiocytic lymphoma (U937), leukemia (HL-60), coloancer (DLD-1) cell lines [11].

In this study we focused the evaluation of the amty, fractions and the indol alkaloid from
leaves ofA. macrocarponagainst a representative set of human cancerlicefi. The bio-guided



Constituents oAspidosperma macrocarpdeaves 140

fractionation of the active crude extract showeat the hexaneHA), chloroform CA) fractions were

the most active fractions against the K-562 witg,®alues low than 1 pg/mlCA fraction showed
moderate activity against OVCAR-3 and NCI-ADR/RESIg line. The phytochemical study allowed
to identify the known kopsanone, kopsinine, ursalid, rutin, 50-caffeoylquinic acid, and 3,6-
dicaffeoylquinic acid, identified by NMR data. TRepsanone was assayed against the U251 and K-
562 cell lines, with Gh values of 20.6 pg/mL and 8.7 pg/mL, respectivér results are in
agreement with previous evidences which have sthtbatAspidospermapecies are likely sources of
useful substances for the development of new drugs.
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