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ABSTRACT

We evaluated the potential antitubercular activity of triterpenes obtained
fromleaves and barks of Byrsonima crassa, anative species of Brazilian
central savannah-like belt of vegetation. The structures of compounds
were elucidated on the basis of spectroscopic evidence. The antituber-
cular activity was determined by microplate alamar blue method(MABA).
From chloroformic extracts of leaves, by bioassay guided fractionation,
we obtained mixtures of known triterpenes; a-amyrin, B-amyrin and their
acetates, lupeol, oleanolic acid, ursolic acid and a.-amyrinone, which ex-
hibited minimum inhibitory concentration (MIC) ranged of 31.25-
312.25ug/mL . B-amyrin and friedelin isolated from chloroformic extract of
bark showed MIC of 312,25ug/mL and 125ug/mL respectively. Thisisthe
first report of triperpenes present in B. crassa and their antimycobacterial
activity. © 2007 Trade Sciencelnc. - INDIA

KEYWORDS

Byrsonima crassa;
Antitubercular activity;
Triterpenes;
Oleanclic acid;
Ursolic acid.

INTRODUCTION

Tuberculosistill remainsanimportant publichedth
problem worl dwide. According to the World Health
Organization therewere an estimated 8,8 million new
TB casesin 20051, Despite theimprovementsof the
chemotherapeutic, tuberculosisisseverely affected by
the devel opment of multidrug resistant M. tuberculosis
straing?*4, Theurgent need for thedevel opment of new
drugsto reducethegloba burden of tuberculosisisvery

related inthecurrent biomedical literatures®d. Natural
products and/or their semi-synthetic derivatives can
leadsto novel examplesof antimycobacterid drugsand
may play important rolesin thechemotherapy of tuber-
culosis. A review of plant terpenoids showed moderate
tosignificant biologicd activity against M.tuberculosi 2.

Byrsonima crassa niedenzu(IK) isamember of
genus Byr sonima(M al pighiaceae) and isanative spe-
ciesfrom Brazilian Cerrado(savannah-like vegetation).
B.crassa is popularly known as murici-cascudo or
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murici-vermeho”. Thereareseveral propertiesattrib-
uted to the bark and leaves of thisspecies. Itisusedin
Brazilian folk medicinefor thetreatment of diseases
rel ated mainly to gastric and peptic ulcer™. Previoudy
we havereported the antiul cer activity and the chemi-
cad composition of themethanolic and hydromethanolic
extracts of B.crassal®®%, Despite the popul ar use of
B.crassa asmedicina plant, there are no data based
on the antitubercul ar activity of itsleaves and barks
extracts, and no rel ate was observed about the chemi-
ca compostion of thegpolar chloroformic extract from
thisplant.

The aim of the present study was to identify the
apolar compounds present in theleaves and barks of
Byrsonima crassa and to determine the antitubercular
activity of thoseisolated and or enriched fractions.

EXPERIMENTAL

Plant material

Theleaves and barks of B.crassa Niedenzu(IK)
was collected at Porto National, Tocantins State, Bra-
zil andidentified by Dr.Eduardo Ribeiro dos Santos. A
voucher specimen(n® 3377) was deposited in the her-
barium of thetocantinsunivergty.

Extraction and isolation

Theground material s(1.8kg bark; 2.0K g leaves)
werethen subjected to exhaudtiveextraction using chlo-
roform at room temperature(48h for each solvent).
Solventswereevaporated at 60°C under reduced pres-
sureand affording thecrudeleef extract(53.8g) and the
crudebark extract(14.1g).

R=0OH, Ry=CHj; B-amyrin
R=0Ac, R;=CHj3; B-amyrin acetate
R=0OH, R;=COOH; oleanalic acid

L eaves

Thechloroformicextract of |eavey3.34g) was sub-
jected to column chromatography(CC) on silicagel
(32.0x3.0cm i.d.) to obtain somefractionsaccording
their polarity on n-hexane, dichloromethaneandfindly,
methanol. After the sol vent evaporation were obtained
the hexanic, dichloromethanic and methanolicfractions.

Thehexanicfraction(HF, 168mg) wasappliedtoa
slicagd column(12cmx2.0cmi.d.) furnished acetates
of B-amyrinand o-amyrin.

Thedichloromethanefraction(DF)(10.0g) wassub-
jected to column chromatography(silicagel, n-hexane
-EtOAcand EtOAcC, inorder of increasing polarity) to
obtain 49 fractions. Fractions 1-2(158mg) was sub-
mitted to a column chromatography(14.0cmx2.0cm
i.d.), which eluted with n-hexane-chloroform(75:15)
yielded the mixture of a-amyrinone, lupeol and 3-
amyrin(10.0mg). Fraction 8-10(227mg), which eluted
with hexane-chloroform(1:1), on subjecting to column
chromatography(6.0cmx2.0cmi.d.) afforded further
quantities of a mixture of B-amyrin and o-amyrin
(36.0mg).

Themethanolicfraction(MF)(4.0g) was separated
by CC on slicagd (18cmx3.5cmi.d.) with mixturesof
n-hexane-EtOAc of increasing polarity. The 56 eluted
fractions of 100ml were combinedineight fractions.
Fractions 37-56(225mg) were applied to asilicagel
column chromatography using asmobile phase n-hex-
ane-EtOA¢(70:30) furnished themixtureof ursolicand
oleanolicacid(36.0mg) .

Barks
The chloroformic extract of the barks(5.8g) was

R=0OH, R1:CH3, RZZCHg ) (X'amyrin
R=0Ac, R;=CH3, R,=CHg; a-amyrin acetate
R=R;-0, R,=CH3; a-amyrinone

Friedelin

R=0OH, R;=H, R2=cooh; ursolic acid
Figurel: Sructureof triter penesidentified in theleavesand bark of B.crassa
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subjected to CC onsilicagel (32cmx5.0cmi.d.) using
a gradient of n-hexane-EtOAc, with the 99 eluted
fractions(100ml each) being combinedto give 21 frac-
tions. Fractions 31-34 yielded thetriterpenefriedelin
asawhitecrystal(530mg). Inthe other hand, fractions
39-40 furnished B-amyrin(2.4g) as a pure white
crysta.

Sructural identification of thecompounds

TheNMR spectrain CDCIl,wereobtainedusinga
Varian INOVA 500 spectrometer, operating at 500
MHz for *H and 150MHz for **C and Chemical shifts
weregivenind(ppm) usingtetramethylsilang(TMS) as
internd standard.

The compoundswereidentified using NMR ex-
periments according to Oleamethodol ogy(1990) and
structures were confirmed by comparison against lit-
erature spectroscopic data*y.

The spectral data of the *C NMR of the known
triterpenesaregiven asbel ow:

lupeol: *C NMR(CDCI,, 125MHz): 5 39.0(C-1);
27.4(C-2); 77.4(C-3); 38.5(C-4); 55.3(C-5); 19.6(C-
6); 34.2(C-7); 40.0(C-8); 50.0(C-9); 37.1(C-10);
19.7(C-11); 25.9(C-12); 39.0(C-13); 42.3(C-14);
26.9(C-15); 35.4(C-16); 43.0(C-17); 48.3(C-18);
47.6(C-19); 150.9(C-20); 29.7(C-21); 39.7(C-22);
28.1(C-23); 15.5(C-24); 16.7(C-25); 15.5(C-26);
15.2(C-27); 18.0(C-28); 109.3(C-29); 19.7(C-30).

a-amyrin: ®*CNMR(CDCI,, 125MHz): 38.8(C-1);
27.3(C-2); 79.0(C-3); 38.8(C-4); 55.2(C-5); 18.4(C-
6); 32.9(C-7); 40.0(C-8); 47.8(C-9); 37.0(C-10);
23.4(C-11); 124.5(C-12); 139.6(C-13); 42.1(C-14);
28.7(C-15); 26.7(C-16); 33.8(C-17); 59.1(C-18);
46.9(C-19); 31.8(C-20); 34.0(C-21); 37.0(C-22);
28.2(C-23); 22.0(C-24); 15.7(C-25); 16.9(C-26);
26.5(C-27); 28.1(C-28); 33.9(C-29); 24.0(C-30).

B-amyrin: *CNMR(CDCI,, 125MHz): 38.8(C-1);
27.3(C-2); 77.70(C-3); 38.7(C-4); 55.2(C-5); 18.4
(C-6); 32.7(C-7); 39.0(C-8); 47.7(C-9); 37.2(C-10);
23.6(C-11); 121.8(C-12); 145.2(C-13); 41.6(C-14);
26.2(C-15); 26.9(C-16); 32.5(C-17); 47.3(C-18);
46.9(C-19); 31.1(C-20); 34.8(C-21); 37.2(C-22);
28.1(C-23); 15.7(C-24); 15.6(C-25); 16.8(C-26);
25.9(C-27); 28.4(C-28); 33.3(C-29); 23.6(C-30).

a-amyrin acetate: *C NMR(CDCI,, 125MHz):

—==—> [yl| Paper

38.4(C-1); 23.6(C-2); 80.7(C-3); 37.6(C-4); 55.3(C-
5); 18.3(C-6); 32.8(C-7); 40.1(C-8); 47.6(C-9);
36.8(C-10); 23.2(C-11); 125.1(C-12); 139.4(C-13);
42.1(C-14); 28.1(C-15); 26.7(C-16); 33.8(C-17);
59.0(C-18); 39.7(C-19); 39.7(C-20); 31.3(C-21);
41.5(C-22); 28.7(C-23);16.8(C-24); 15.7(C-25);
16.8(C-26); 23.2(C-27); 28.1(C-28); 17.5(C-29);
21.4(C-30); 170.5(CH,CO0); 21.3(CH,COO0).

B-amyrin acetate: *CNMR(CDCI,, 125MHz): 38.2
(C-1); 23.6(C-2); 80.7(C-3); 37.6(C-4); 55.3(C-5);
18.3(C-6); 32.6(C-7); 39.7(C-8); 47.5(C-9); 36.8(C-
10); 23.4(C-11); 121.5(C-12); 144.9(C-13); 41.7(C-
14); 26.9(C-15); 26.2(C-16); 32.5(C-17); 47.2(C-
18); 46.8(C-19); 31.1(C-20); 34.8(C-21); 37.1(C-
22); 28.3(C-23);16.8(C-24); 15.7(C-25); 16.8(C-
26); 26.0(C-27); 27.9(C-28); 33.4(C-29); 23.6(C-
30); 170.5(CH,CO0); 21.3(CH,COO).

Friedelin: *C NMR(CDCI,, 125MHz): 22.4(C-1);
41.6(C-2); 213.1(C-3); 58.4(C-4); 42.1(C-5);
41.3(C-6); 18.1(C-7); 52.9(C-8); 37.5(C-9); 60.0(C-
10); 35.7(C-11); 30.3(C-12); 38.3(C-13); 39.8(C-
14); 32.3(C-15); 36.1(C-16); 29.9(C-17); 42.6(C-
18); 35.1(C-19): 28.0(C-20); 32.9(C-21); 39.4(C-
22); 6.9(C-23); 14.8(C-24); 17.5(C-25); 20.1(C-26);
18.4(C-27); 31.5(C-28); 34.9(C-29): 32.0(C-30)

a-amyrinone: *C NMR(CDCI,, 125MHz): 39.3(C-
1); 33.9(C-2); 216.5(C-3); 47.0(C-4); 55.1(C-5);
19.3(C-6); 32.5(C-7); 39.9(C-8); 48.6(C-9); 36.8(C-
10); 23.2(C-11); 124.0(C-12); 139.4(C-13); 42.1(C-
14); 28.1(C-15); 26.7(C-16); 33.8(C-17); 59.0(C-
18); 39.7(C-19); 39.7(C-20); 31.3(C-21); 41.5(C-
22); 26.6(C-23); 21.1(C-24); 15.3(C-25); 15.3(C-
26); 16.6(C-27); 23.2(C-28); 17.3(C-29); 21.4
(C-30)

General experimentation procedures

Analytical and preparative TLC werecarried out
on Kieselgel 60 precoated Al sheets(0.2 mm, Merck)
and column chromatography was performedinsilica
gel(70-230 mesh, Merck), the spotswerevisualized
by spraying with 10% solution of H.,SO,, followed by
heating at 110 °C.

Deter mination of antituber cular activity
Antitubercular activity of extractsand fractionsdi-
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TABLE 1. MIC determination by MABA of isoniazid,
choroformic extracts and fractions of B.crassa against
M.tuberculosis.

MIC

Compounds (uymL)
B. crassa(barks) 3340mg 312.25
B-amyrin(2400mg) 312.25
Frieddin(530mg) ND*
B. crassa(leaves) 5800mg 62.5
mixture of ursolic and oleanalic acid(36mg) 62.5
mixture of lupeol, a-amirenone and 31225
B-amyrin (10mg) '
mixture of o.-amyrin and 3-amyrin(36mg) 31.25
mixture of o-amyrin and B-amyrin 31.95
acetates (168mg) '
Reference drug
Isoniazid 0.03

*ND-not done

luted in DM SO was determined agai nst Mycobacte-
rium tuberculosis H37Rv ATCC 27294 using the
microplateaamar blueassay(MABA) preconized by
Collins& Franzblau™*. |soniazid wasLtilized asrefer-
ence drug. It was measured the minimal inhibitory
concentration(MIC) of these compounds necessary to
inhibit 90% of the mycobacterid grow-upusing serile
96-well plates(Falcon 3072; Becton Dickinson, Lin-
coln Park, NJ). Fluorescense was measured in
SPECTRATfluor Plus(Tecan) in botton reading mode
with excitation at 530 nmand emission a 590nm. The
MICvaueof <125ug/mL wasdefined asactiveaganst
M.tuberculosig*d.

RESULTSAND DISCUSSIONS

Investigation of traditiona-used medicind plantsis
valuabletoolsfor search potential candidates of che-
motherapeutic drugs. Plants extracts are attractive
source of new drugs, and the bioassay-guided frac-
tionationfadlitateisolaionof activeprinciplescontained
in this crude natural products. In previous study,
Cardoso et a verified that methanolic extract had mu-
tagenic activity in Salmonella typhymurium TA 98,
but no mutagenicity were observed to chloroformic
extract™,

From ECHCI, extracts(MIC of 312,25ug/mL for
barksand 125ug/mL for leaves), we performed phy-
tochemicd fractionation and their bioassay. Ten previ-
oudy known compoundswereidentified(Figure 1) and

Natural Products

theMIC of fractionswasdemonstrated(TABLE 1). The
hexanic fraction(HF) of leavesextractsyidded amix-
ture of a-amyrin and -amyrin acetates(M1C of 31.25
ug/mL). Thedichloromethane fraction(DF) showed
presence of amixture of lupeol, a-amyrinoneand f3-
amyrin(MIC of 312.5ug/mL) and amixtureof o-amyrin
and B-amyrin(M1C of 31.25ug/mL). Inthe methanolic
fraction(MF) it wasidentified thetriterpenesoleanolic
and ursolicacids(MIC of 62.5ug/mL ). Ninety percent
of chloroformic extract from barkswas constituted of
pure-amyrin(MIC of 312.25ug/mL ) and adsoyielded
10% of friedelin(MIC of 125ug/mL).

Accordingto Copp, secondary metabolites of ter-
penoid origin areamong the most promising class of
natura productswith antimycobacterid activity!.

Akihisaet a, found MIC valuehigher than 64ug/
mL to a-amyrin and to $-amyrin isolated from
Asteraceae flowerd®®. The MIC vaue of 31.25ug/
mL determined herefor mixture of a-amyrin and 3-
amyrinisbetter than of eachisolated compound, indi-
cating that thisbetter resultsisprobably dueto the syn-
ergic action of the mixture. M.tuberculosisgrowthin-
hibitionwith MICva ueof 312.25ug/mL foundfor pure
[-amyrin, reinforcesthisconclusion. Althoughthelarge
amount of the triterpene 3-amyrin on the barks of
B.crassait was not observed apromise antimycobac
terid activity.

Themixtureof lupeol, a-amyrinoneand -amyrin
showed the MIC of 312.25ug/mL. Wachter et al,
studying thelupeol isolated from Chuquiraga ulcina
(Argenting) verified MIC vadueof 64ug/mL™. For the
mixture of oleanolic and ursolic acidsit was demon-
strated MIC value of 62.5ug/mL. According to
Caldwell et al, theoleanolic acid hasMIC valueof 16
ug/mLi8, Cantrell et al, presented the MIC value of
50ug/mL for ursolicacid?. Gudso obtained better MIC
vauefor oleanolicacid(MIC of 28.7ug/mL) than that
for ursolicacid(MIC of 41.9ug/ mL)™, Inthissense
each isolated compound shown MIC va uebetter than
themixture.

Our results suggest that the oleanolic acid, lupeol
and mixture of a- and B-amyrin could berelated with
theantitubercular activity obtained a chloroformicleaves
extractsof B.crassa. Thehighlipophilicity of terpenes
isprobably oneof thefactorsthat allow their penetra-
tion onthemycobacterid cdl wall.
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