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Abstract

Several species of the genus Aspidosperma are used in folk medicine as a potential agent against malaria,
leishmaniasis, antimicrobial and inflammatory process. For this study we selected the species Aspidosperma
tomentosum, A. macrocarpum and A. pyrifolium commonly known as “peroba”. The aim of this study was to
evaluate the antimicrobial activity of extracts and fractions of these species against strains of Gram positive
and Gram negative bacteria and yeasts. We used ethanol extracts of root bark, stem bark, stem and root of
A. tomentosum, A. macrocarpum were used ethanolic extracts of the twigs and stems, leaves, stem bark and
stem, and the fractions obtained from crude extract of the stem. For the species A. pyrifolium were used
crude ethanol extract of the fruit, flower, root, root bark, bark of the wood and timber, and the fractions of
crude ethanol extract of the wood. The antimicrobial activity was observed on strains of Gram positive
(Staphylococcus aureus ATCC 25923 and Bacillus subtilis ATCC 6623), Gram negative (Escherichia coli ATCC
25922 and Pseudomonas aeruginosa ATCC 15442) and Candida species (Candida albicans ATCC 10231, C. parapsi-
losis ATCC 22019 and C tropicalis), by broth microdilution test for determining the minimum inhibitory concen-
tration (MIC) and minimal bactericidal and fungicidal concentration (MBC/MFC). The extracts and fractions of
A. macrocarpum showed no activity against the tested bacteria (MIC > 1000 pg/mL) and ethyl acetate fraction
(MIC 250 pg/mL) and the alkaloidal fraction (MIC 500 pg/mL) of the stem showed weak activity for C parapsi-
losis. The crude extract of root bark of A. tomentosum showed a weak antibacterial activity in S. aureus and B.
subtilis (MIC 1000 and 500 pg/mL, respectively) and showed no activity against yeasts (MIC > 1000 pg/mL).
For the species A. pyrifolium only the alkaloidal fraction of the wood showed a moderate activity with MIC of
125 and 250 pg/mL in S. aureus and B. subtilis, and the MBC was 1000 pg/mL for both bacteria. This fraction
also showed a weak activity against C parapsilosis and C. tropicalis (MIC 500 pg/mL). Although there are
ethnopharmacological reports about the popular use of some species of Aspidosperma as antimicrobial, as
this study found no significant activity for this action in the extracts and fractions of A. tomentosum, A.
macrocarpum and A. pyrifolium against the tested microorganisms. Tests for verification of the action poten-
tial of these extracts on protozoa are being conducted.
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Introduction

The plant kingdom is responsible for the biggest
part of chemical diversity known and reported in
the literature (1).

It is estimated that 25% of modern medicine
comes directly or indirectly from plants, and one
third of the most prescribed and sold medicine in
the world were developed from natural products (2,

3).

The species of the genus Aspidosperma belong to
the family Apocynaceae and are restricted of
Americas, they are found between Mexico and
Argentina. Besides the good wood provided by the
trees of Aspidosperma species, the barks are used
as infusion by folk medicine from Amazonia (4, 5).

For this study we selected the species
Aspidosperma tomentosum Mart., A. macrocarpum
Mart., and A. pyrifolium Mart., species commonly
known as “peroba” in the most of Brazilian regions
and as “carapanatiba” in Amazon region (6). Other
denominations are used by folk medicine such as
“peroba-do-campo” for species of A. tomentosum
Mart., “pau-pereira” or “guatambu” for A. macro-
carpum Mart. and “pereiro” or “pereiro-vermelho”
for A. pyrifolium Mart. species, in the “caatinga”
region this species may reach 8 meters high (7).

When chemical constitution of Apocynaceae
family is concerned one important characteristic is
that the species of Aspidosperma present as indolic
alkaloids chemotaxonomy markers, mainly the
monoterpene considered as a group of molecules
with great medicative potential (8, 9, 10).

Several species of genus Aspidosperma are used
in folk medicine as a potential agent against mala-
ria, leishmaniasis, antimicrobial, antiinflammatory
process (uterus and ovary), rheumatism, against
cancer, stomach diseases, diabetes, cholesterol,
hypertension and erectile dysfunction (10, 11, 12, 13,

14).
Based on these ethnopharmacology information

some studies about biological action of
Aspidosperma species were reported, as an exam-

ple, antibacterial action of A. ramiflorum extract
which demonstrated a good activity on Bacillus
subtilis and Staphylococcus aureus and of A. pyrico-
lum and A. olivaceum extracts which present mode-
rate action on B. subtilis (15).

The purpose of this study was to evaluate the
antimicrobial activity of extracts and fractions of
species A. tomentosum Mart., A. macrocarpum
Mart., and A. pyrifolium Mart against strains of
Gram positive and Gram negative bacteria and
yeasts.

Methods

Plants collection

The root and stem barks of A. tomentosum
species were collected in May 2004; twigs, stems,
stem bark and leaves of A. macrocarpum were
collected in November 2007, both in Planaltina city -
GO - Brazil. The fruit, flower, root, root bark of the
wood and bark of the plant species A. pyrifolium
were collected in October 2001 in S3o José da
Tapera - AL - Brazil. The species were identified by
the botanist Dr. J. E. de Paula, the University of
Brasilia (UnB), where a voucher specimen of each
specimen is deposited. Voucher specimen: A.
tomentosum n. JEP 3732 (UnB); A. macrocarpum: n.
JEP3767 (UnB); A. pyrifolium - n. JEP 3686 (UnB).

Plant extract and fractionation

The material collected from three species of
Aspidosperma (A. tomentosum, A. macrocarpum and
A. pyrifolium) was dried in a circulating air hothouse
at medium tempertaure of 45 °C, for 72 h and
grinded in knife mill Tecnal Marconi mod. TE 0438,
and stored in a dark and dry place to be used in the
extract preparation.

Aspidosperma tomentosum extraction

The powder of stem barks (3.6 kg), root barks
(2.4 kg), stem (3.0 kg) and root (2.0 kg) of A. tomen-
tosum Mart., was submitted to extraction in perco-

http://pharmacologyonline.silae.it
ISSN: 1827-8620



PhOL

114 (112-119)

lator with 95% ethanol at environmental tempera-
ture (27 1 °C), in three cycles of 72 h each, the
ethanolic solution was concentrated under reduced
pression at 40 °C in rota-evaporator unit to remove
the solvent, providing respectively the crude
ethanolic extract of A. tomentosum: root bark (AT1
-230.60 g), stem bark (AT2 - 316.50 g), stem (AT3 -
320.40 g), and root (AT4 - 250.80 g). In this study
for A. tomentosum species only crude extract was
tested.

Aspidosperma macrocarpum extraction

Percolation with 95% ethanol was done, in three
cycles of 72 h each, with powder of stem barks (4.0
kg), leaves (1.6 kg), stems (3.5 kg) and branches (1.2
kg) of A. macrocarpum, the procedure was conduc-
ted at environmental temperature (27 1°C). After
this, the ethanolic solution was concentrated under
reduced pression at 40 °C in rota-evaporator unit,
providing the crude ethanolic extract of
A.macrocarpum: of branches and stems (AM1 -
187.10 g), leaves (AM2 - 436.00 g), stem barks (AM3
-507.00 g), and stem (AM4 - 560.00 g).

From the ethanolic crude extract of stem (AM4)
of A. macrocarpum liquid-liquid partition was made.
After the extract dissolution in methanol/water
(3:2) the partition with hexane was made, from this
procedure the hexanic fraction (AM4 - 7.8 g) was
obtained. The fraction methanol/water (3:2)
(AM4F.M. - 14.5 g) was also used for the antimicro-
bial, and from this fraction more three partitions
were made: in chloroform, ethyl acetate, and
butanol, providing the following fractions; chloro-
formic fraction (AM4F.C. - 52.15 g), ethyl acetate
fraction (AM4F.A. — 2.7 g), and butanolic fraction
(AM4F.B. - 28.7g).

The ethanolic crude extract of stem (AM4) of A.
macrocarpum was submitted to acid/basis extrac-
tion to obtain alkaloids (16). In this extraction 10 g
of ethanolic crude extract was used, 892 mg of
alkaloidal fraction was obtained (AM4F.ALC.). The
precipitant of organic fraction (AM4F.0O.1. - 5.00 g)
was separated to be used in antimicrobial tests, the

supernatant of organic fraction and the aqueous
fraction (AM4F.AQ - 3.50 g.) all of them obtained
from alkaloids extraction of ethanolic crude extract
(AM34) of A. Macrocarpum stem. The solvents were
removed of the fractions through rota-evaporation
under reduced pression at 40 °C.

Aspidosperma pyrifolium extraction

The ethanolic crude extracts of A. pyrifolium were
obtained from stem bark (3.0 kg) (AP3 - 150.00 g),
stem (2.8 kg) (AP4 - 150.00 g), root bark (1.0 kg)
(AP9 - 70.00 g), root (1.5 kg) (AP12 — 80.00 §g),
flowers (0.2 kg) (AP11 — 10.00 g) and from the fruit
(0.50 kg) (AP10 - 25.00 g). The process for obtai-
ning these extracts was performed in a Soxhlet
apparatus, in 95% ethanol, for 72 h, the ethanolic
solution was concentrated under reduced pression
at 40 °Cin rota-evaporator unit.

The ethanolic crude extract of the stem bark of A.
pyrifolium was dissolved in methanol (300 mL) and
water (450 mL), of mixtures (hydromethanol
fraction) resulting was performed an ethyl acetate
partition. The ethyl acetate fraction (AP1- 91.00 g)
and hydromethanol (AP2 - 55 g) obtained were
concentrated under reduced pression in rota-
evaporator at 40 °C.

To fractionate the ethanolic crude extract of the
stem (AP4) of A. pyrifolium first a liquid-liquid
partition, the ethanolic crude extract (AP4) was
solubilized in water and submitted to the ethyl
acetate and butanol, from this process the follo-
wing fractions were obtained: ethyl acetate (AP5 —
89,00 g), butanolic (AP6 - 10.00 g) and aqueous
(AP7 - 50.00 g). From the fraction AP5 (40.00 g) the
extraction for alkaloid was performed (16). After
the solubilization in chloroform and extraction with
HCl 0.1 N, the following fractions were obtained: the
organic one (AP5-FO - 21.50 g) and the acid fraction
(AP8 - 19.20 g) from the extraction for alkaloids.
After the basification with Na,CO; and after new
extraction in chloroform the following fractions
were obtained: alkaloidal (AP5.ALC. — 4.30 g) and
the aqueous (AP5.AQ. - 17.00 g) from A. pyrifolium
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stem.

All the extracts and fractions described above
were tested for antimicrobial activity reported in
this study.

Microorganisms used and growth conditions

The antimicrobial activity was observed on strains
of Gram positive (Staphylococcus aureus ATCC 25923
and Bacillus subtilis ATCC 6623), Gram negative
(Escherichia coli ATCC 25922 and Pseudomonas
aeruginosa ATCC 15442) and Candida species
(Candida albicans ATCC 10231, C. parapsilosis ATCC
22019 and C tropicalis). The bacteria were grown in
nutrient broth (Difco Laboratories, Detroit, MI) at
37 °C and maintained on nutrient agar slants at 4 °C.
The yeast grown maintained on Sabourand-
dextrose agar (Merck SA, Sao Paulo, Brazil).

Antimicrobial susceptibility testing

The minimum inhibitory concentrations (MICs) of
all extracts, fractions and reference antibiotics
(tetracycline, vancomycin, penicillin, and nistatin -
Sigma) were determined by microdilution techni-
ques in Mueller-Hinton broth (Merck) for bacteria
and RPM-1640 medium (Sigma) for yeast (17).
Inoculate was prepared in the same medium at a
density adjusted to a 0.5 McFarland turbidity stan-
dard (108 colony-forming units [CFU]/mL) and
diluted 1:10 for the broth microdilution procedure.
Microtiter trays were incubated at 37 °C and the
MICs were recorded after 24 h of incubation. Two
susceptibility endpoints were recorded for each
isolated. The MIC was defined as the lowest concen-
tration of compounds at which the microorganism
tested does not demonstrate visible growth. MBC
(Minimum Bactericidal Concentration) and MFC
(Minimum Fungicidal Concentration) was defined as
the lowest concentration yielding negative subcul-
tures or only one colony (17).

Results

The crude ethanolic extract of root bark of A.
tomentosum (AT1) showed a weak antibacterial
activity of S. aureus and B. subtilis (MIC 1000 and
500 pg/mL, respectively) (Table 1) and no activity
against yeasts (MIC >1000 pg/mL). For the species
A. pyrifolium only the alkaloidal fraction (AP5.ALC)
of the wood showed moderate activity with MIC of
125 and 250 pg/mL in S. aureus and B. subtilis (Table
1), and the MBC was 1000 pg/mL for both bacteria.
This fraction (AP5.ALC) also showed a weak activity
against C. parapsilosis and C tropicalis (MIC 500
pg/mL) (Table 2). The extracts and fractions of A.
macrocarpum showed no activity against the tested
bacteria (MIC >1000 pg/mL), and ethyl acetate
fraction (AM4F.A) (MIC 250 pg/mL) and the alkaloi-
dal fraction (AM4F. ALC) (MIC 500 pg/mL) of the
stem showed weak activity for C parapsilosis (Table
2). The other extracts and fractions tested did not
show activity against the tests (MIC >1000 pg/mL).

see Table 1.

see Table 2.

Discussion

The antimicrobial activity of extracts and frac-
tions of Aspidosperma species tested against Gram
positive and Gram negative bacteria and Candida
species in this study did not present significant
results. Although results from the literaure describe
the use of Aspidosperma species from Suriname
with antimicrobial as the one observed for alkaloid
type secamine and the indolic alkaloid dihydrocory-
nantheol isolated from stem barks of A. marcgravia-
num Woodson active against Gram positive bacteria
and the activity of indolic alkaloids aspidoscarpine,
reserpinine and reserpiline against C albicans,
Aspergillus niger, P. aeruginosa and E. coli (18).

The alkaloids isolated from the root barks of A.
excelsum Benthy present activity against Gram
positive bacteria B. subtilis. However its were
inactive against Gram negative bacteria. Among the
active alkaloidal structures type secamine reported
in the study two new ones were described 16-
hydroxytetrahydrosecamine and 16-hydroxy,16-
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demethoxycarbonyltetrahydro secamine (19).

The antibacterial activity was also reported for
the ethanolic extract obtained from the wood A.
polyneuron known as “peroba-rosa” which presen-
ted strong action against Proteus mirabilis. The
microbiological assay was performed through the
difusion method in solid medium through plaque
cavity. A qualitative analysis of this extract presen-
ted positive result for presence of phenols and total
alkaloids (20).

The ethanolic extract from root, stem and leaf of
A. polyneuron presented antifungal activity on
Cladosporium herbarum through the method biorre-
velation on plates of thin layer chromatography
(21). Another study reported the presence of a new
alkaloid isolated from ethanolic extract of A.
Polyneuron roots, it was identified as 2,7-
dihidroxiquebrachamina (22).

The antibacterial action of methanolic extract and
fractions obtained after acid/basis and the pure
substance obtained from the stem bark of A.
ramiflorum species were evaluated through the
microdilution in broth Mueller-Hinton technique.
The methanolic extract demonstrated moderate
activity against B. subtilis (MIC: 250 pg/mL) and S.
aureus (MIC: 500 pg/mL), and they were inactive
against E. coli and P. aeruginosa (MIC: > 1000
pg/mL). While the fraction denominated 1V, obtai-
ned from chloroform fraction of acid/basis extrac-
tion presented a good activity against B. subtilis and
S. aureus (MIC: 15.6 pg/mL) and moderated action
against E. coli and P. aeruginosa (MIC: 250 pg/mL).
The pure substances denominated ramiflorines A
and B (bis-indolic alkaloids), both, presented good
activity against S. aureus (MIC: 25 pg/mL) and
Enterococcus faecalis (MIC: 50 pg/mL) (23).

According to another study performed with
ethanolic crude extract of several species of plants
collected in Atlantic forest region in Sao Paulo — SP -
Brazil, just the extract of A. ramiflorum branches
and leaves presented weak activity against E. coli
(inhibition zone: 2.5 e 1.4 mm, for branch and leaf,
respectively). The microbiological assay was perfor-
med through the difusion method in solid medium

through plaque cavity. The extract demonstrate
itself inactive for S. aureus and C albicans, as well
the extract from A. Olivaceum species did not
present activity (24).

Antifungical properties were also reported for A.
ramiflorum alkaloids. The ramiflorine, a substance
was more active demonstrating a good antifungical
activity against Cryptococcus neoformans (MIC: 3.12
- 12.5 pg/mL) (25). Study performed with ethanolic
crude extract of A. pyricolum and A. olivaceum (MIC:
125 e 250 pg/mL, respectively) demonstrated a
moderate antibacterial activity against B. subtilis

(15).

The minimum inhibitory concentration demon-
strated for the ethanolic extract of root barks of A.
tomentosum (AT1) was weak for S. aureus (1000
pg/mL) and B. subtilis (1000 pg/mL), considered
inactive for Gram negative bacteria which were
tested (Table 1). The extract of A. tomentosum
tested did not present activity for Candida species.

According to the literature reports the ethanolic
extracts of A. tomentosum demonstrated activity on
trypomastigote forms of Trypanosoma cruzi (14).
Good results were reported for antiproliferative
action of the terpenic fraction of dicloromethane
extract obtained from aerial parts of A. tomentosum
on lineages of human cells: MCF7 (breast) e NCI460

(lung) (26).

The alkaloidal fraction (AP5.ALC) obtained from
stem of A. pyrifolium specie demonstrated mode-
rate activity for S. aureus and B. subtilis (MIC: 125 e
250 pg/mL, respectively) (Table 1), and weak activity
against C parapsilosis (500 pg/mL) and C tropicalis
(500 pg/mL) (Table 2).

However the insecticide activity against Plutella
xylostella larvae was reported for ethanolic extracts
of stem barks, fruit and root of A. pyrifolium with
mortality rate of 51.716% for the barks extracts,
13.320% for root extract and 11,73% for fruit extract.
Sub-fractions obtained from ethanolic extract of
stem bark presented 100% of mortality on P. xylo-
stella larvae. The insecticide activity of these sub-
fractions was related for the presence of indolic
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monoterpenoids alkaloids: aspidofractine, 15-
demotoxipirifoline e N-formilaspidofractiea isolated
from A. pyrifolium (27).

A study demonstrated low antiplasmodial action
of aspidolimidina alkaloid from A. pyrifolium Mart,
and citotoxicity due to the tetrahidrofurane ring
presence (28).

The antimicrobial action of A. macrocarpum
specie was observed only for the ethyl acetate
fraction (AM4F.A) (MIC 250 pg/mL) and alkaloidal
fraction (AM4F. ALC) (MIC 500 pg/mL) obtained
from stem ethanolic extract.

According to literature data the extract obtained
from the leaves of A. macrocarpum presented
activity against amastigote form of T. cruzi (1C;,:
59.212 %) (29). The extract obtained from root stem
of A. macrocarpum demonstrated activity on
Plasmodium falciparum (1C,,: 4.9 g/mL) (30).

Aspidosperma species have been chemically
investigated and special emphasis is given to
endolic alkaloids. According to the literature the
search for new bioactive substances of
Aspidosperma specie represent great scientific
interest, as the structural diversity of indolic alka-
loids present in all the species of this genus.

Among other species of Aspidosperma which
presented phytochemical study, can be listed as
chemical constituents of A. illustre, where it were
isolated two indolic monoterpenes alkaloids, (-
ioimbine and 1,2-dihidroaspidospermidine besides
the triterpenes molecules (5). Indolic alkaloids type
elipticine and N-metiltetra-hidroelipticine were
isolated from A. vargasii and the aspidocarpine
compound of A. desmanthum (31). Two new endolic
alkaloids with plumerano skeleton were obtained
from methanolic extract from stem barks and seeds
of A. spruceanum (32). A new alkaloid isolated from
ethanolic extract of A. polyneuron roots was identi-
fied as 2,7-dihidroxiquebrachamine (22). From stem
barks of A. pyrifolium the 15-demetoxipirifoline,
aspidofractine and N-formilaspidofractine (33) were
isolated.

Study related with antiprotozoal activity are also

described in etnpharmacological reports and are
proved in studies performed with extracts and
alkaloids isolated from Aspidosperma species,
especially activity against P. falciparum and trypano-
somatids. An example, the active alkaloids A.
ramiflorum against Leishmania braziliensis and L.
amazonensis (23, 34). Other Aspidosperma species
reported in the literature against malaria are A.
quebrancho-blanco zschlechdt., A. polyneuron
Muell., A. album (Vahl) Benoist, A. discolor DC, A.
excelsum Benth., A. nitidum Benth (35, 36).

Due to the great variety and chemical peculiarity
of compounds structures, especially alkaloids,
found among species of Aspidosperma genus, it can
justify the gamma of biological activities described
for these plants used by the traditional medicine

(10).

Conclusions

Although there are ethnopharmacological re-
ports about the utilization of some species of
Aspidosperma with antimicrobial activity, this study
found no significant activity for the extracts and
fractions of A. tomentosum, A. macrocarpum and A.
pyrifolium against the tested microorganisms.
Despite the great quantity of studies reported in the
literature about the chemical isolation of indolic
alkaloids of Aspidosperma species, new chemical
structure are being identified proving the chemical
diversity, and the gamma of therapeutical applica-
tion of Aspidosperma species. Tests for verification
of the potential activity of these extracts on proto-
zoa are being conducted.
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Samples Minimum Inhibitory Concentrations — MIC (pg/mL)
S.aureus B.subtilis E. coli P. aeruginosa
ATl 1000 500 >1000 =1000
AP5.ALC | 125 250 >1000 =>1000
Penicillin 0.019 - - -
Vancomycin - 0.18 - -
Tetracycline | - i 1.57 3.15

Table 1. Minimum Inhibitory Concentrations of A. tomentosum and of A. pyrifolium in bacteria Gram positive and Gram negative.

AT1: crude ethanolic extract of root bark of A. tomentosum.

AP5.ALC: alkaloidal fraction of wood of A. pyrifolium.

Samples Minimmum Inhibitory Concentrations — MIC (ug/mL)
C. albicans C. parapsilosis C. tropicalis
AM4.FA =1000 250 1000
AM4.FALC =>1000 500 500
AP5.ALC =1000 500 500
Nystatin 1.56 1.56 3.12

Table 2. Minimum Inhibitory Concentrations of the fraction of A. macrocarpum and of A. pyrifolium in Candida species.

AM4.F.A: ethyl acetate fraction of stem of A. macrocarpum.
AM4.F.ALC: alkaloidal fraction of stem of A. macrocarpum.

AP5.ALC: alkaloidal fraction of wood of A. pyrifolium
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