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Actividad antibacteriana de alcaloides de
Tabernaemontana catharinensis A.DC.

The antibacterial activity of alkaloids obtained from Tabernaemontana
catharinensis A.DC.

Guipa A, DE BaTtTistA G?, BARrRcArDI S

iCétedra de Microbiologia General-Bqca
?Departamento de Farmacia, Facultad de Ciencias Exactas Quimicas y Naturales. Av. Mariano Moreno
1375.cp:3300 Misiones, Argentina.

RESUMEN

Se estudi6 la actividad antibacteriana de extractos secos metandlicos y fraccion alcaloidea obtenidos de la corteza
del tronco de Tabernaemontana catharinensis A. DC., por el método de difusién de Kirby-Bauer.

Se detect6 actividad frente a Bacillus subtilis, Staphylococcus aureus, Escherichia coli, Staphylococcus aureus meticilino
resistentes, Streptococcus faecalis, Salmonella enteritidis, Shigella flexneri, Staphylococcus epidermidis, Acynetobacter
Iwoffii.

PALABRAS CLAVES: Actividad antibacteriana. Alcaloides. Peschiera australis. Tabernaemontana affinis. Tabernaemontana
catharinensis.

ABSTRACT

In this work the antibacterial activity of dry methanol extracts and alkaloid fraction, obtained from the root bark of
Tabernaemontana catharinensis A. DC. was studied in accordance with the standardized Kirby-Bauer technique.
Antibacterial activity was detected against Bacillus subtilis, Staphylococcus aureus, Escherichia coli, methicillin-resistant
Staphylococcus aureus, Streptococcus faecalis, Salmonella enteritidis, Shigella flexneri, Staphylococcus epidermidis,
Acynetobacter Iwoffii.

KEY WORDS: Antibacterial activity. Alkaloid. Peschiera australis. Tabernaemontana affinis, Tabernaemontana catharinensis.

INTRODUCCION

Las distintas especies del género Tabernae-
montana se encuentran distribuidas en el tropico
y en regiones subtropicales del mundo. En Amé-
rica se han encontrado 44 especies del género,
siendo la Tabernaemontana catharinenesis, la
Unica conocida en Argentina 'y Paraguay. !

Tabernaemontana catharinensis A.DC. (Apo-
cinaceas) conocido con el nombre vulgar de
“Horquetero” o “Zapirangui”, es un arbusto que
puede medir de 1 a 9 metros de altura, con un
tronco de 2 a 35 cm de didmetro, de corteza
ligeramente rugosay grisasea.? Se clasifica tam-

INTRODUCTION

The different species of the genus Tabernae-
montana are to be found distributed in tropical
and sub-tropical regions of the world. In Ame-
rica, 44 different species of the genus have been
identified. However, in Argentina and Paraguay
the only known type is the Tabernaemontana
catharinenesis.t

Tabernaemontana catharinensis A.DC. (Apo-
cynaceae), known locally by the common name
“Horquetero” or “Zapirangui”, is a shrub measu-
ring between 1 and 9 metres in height, with a
trunk of between 2 and 35cm in diameter. Its
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bién como Tabernaemontana affinisy Peschie-
ra australis.

Lasreferencias sobre el uso popular de laplanta
en laregion nordeste de Argentina dan cuenta de
su utilizacién para la desinfeccion de heridas,
infecciones de gargantas, 0jos, ufias, gonorrea ,
también en diarreas y frente a infecciones por
parédsitos®. Es muy probable que esta accion se
deba a alcaloides presentes en el género, ya que
estos constituyen la mayoria de los metabolitos
secundarios encontrados. Se han aislado mas de
250 estructuras de bases diferentes.*56

En trabgjos realizados anteriormente por los
autores, se ha encontrado que extractos crudos
metandlicos y etandlicos de corteza de tronco de
Tabernaemontana catharinensis A. DC. recolec-
tada en la Provincia de Misiones Argentina, te-
nian actividad antibacteriana frente a Saphylo-
coccus aureus y Bacillus subtilis.™®

En este trabajo se estudio la actividad anti-
bacteriana de extractos secos metandlicos y frac-
cion alcaloidea de corteza de tronco de Taber-
naemontana catharinensisfrente a 12 (doce) cepas,
mediante |la técnica de Kirby-Bauer estandariza-
da por la OMSSw0Y 11

MATERIALES Y METODOS:

Especie vegetal: Corteza de tronco de Taber-
naemontana catharinensis A. DC., obtenida en
bosgues abiertos de la Provincia de Misiones por
el Ing. Fernando Kramer .

El material, clasificado por persona docente
del Programa floristico y genética vegetal ,fue
depositado para su conservacion en el Herbario
de la Facultad de Ciencias Exactas Quimicas y
Naturales de la Universidad Nacional de Misio-
nes.

El material fue secado en el laboratorio y
molido a tamafio de 5 a 10 mesh en un molino
a cuchillas tipo Wiley, luego envasado en reci-
pientes adecuados, y conservado en lugares se-
cos y frescos, constituyendo la muestra a em-
plear para las distintas experiencias.

Extractos secos. Se efectuaron extracciones
exhaustivas con un extractor tipo soxhlet duran-
te 6 horas , previa maceracion por 12(doce ho-
ras). Solvente utilizado metanol. Rendimiento
obtenido 16,23%.
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bark is slightly rugged in appearance and gra-
yish in colour?. It has also been classified as
Tabernaemontana affinis and Peschiera austra-
lis.

References have been made to the popular
usage of the plant in the North-eastern region of
Argentina, where it has been used in the disin-
fection of wounds, in throat eye and fingernail
infections, in gonorrea and diarhea treatments
and against infections caused by parasites®. Itis
very probable that this antibacterial action is to
be attributed to the alkaloids that are present in
the genus, given that these constitute the majo-
rity of the secondary metabolites found. Over
250 different base structures have been isola-
ted.4'5’6

In previous studies carried out by these au-
thors, crude methanol and ethanol extracts from
bark from Tabernaemontana catharinensis A. DC.,
collected in the province of Misiones, Argenti-
na, showed antibacterial activity against Staphylo-
coccus aureus and Bacillus subtilis.™®

In this work, the antibacterial activity of dry
methanol extracts and alkaloid fraction from bark
from Tabernaemontana catharinensis was tested
on 12 (twelve) strains, using the Kirby-Bauer
technique, as standardised by the WHO810Y 11

MATERIALS AND METHODS

Vegetable species: Tabernaemontana catha-
rinensis A. DC. bark was obtained from open
forests in the Province of Misiones by the Engi-
neer Fernando Kramer.

The material, once classified by teaching sta-
ff involved in the Floral and Vegetable Genetics
program, was deposited at the herbarium at the
Faculty of Exact Chemical and Natural Sciences
of the National University of Misiones.

The materia was dried in the laboratory, ground
to a mesh size of 5to 10 in a Willey type blade
grinder, placed into appropriate containers, sto-
red in a cool dry place, and subsequently used
for the following experiments.

Dry extracts: Exhaustive extractions carried
out with a soxhlet type extractor for 6 hours
were carried out, after previous soaking for 12
hours. The solvent used was methanol. Yield
obtained was 16.23%.
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Extraccion de la fraccion de alcaloides:

El extracto seco metandlico obtenido, se reto-
mé con HCI a 2% y posteriormente se le rea-
liz6 una particion con cloroformo. A esta frac-
cion se denomind B1. Al extracto acuoso &cido
se 1o neutralizd6 con OHNa a 10 % (pH 7,8).
Luego se realizaron particiones con cloroformo
y se obtuvo la fraccién B-2. Se llevé luego a pH
11,2 y se realiz6 un nueva extraccién con
cloroformo - fraccion B3.

En cada una de las fracciones se efectuaron
los ensayos de caracterizacién de alcaloides con
los reactivos Dragendorff, Mayer, Wagner, Ha-
gger.

Se corroboraron los resultados por cromato-
grafia—espectrometria de masa modelo HPGC-
5890 Serie Il PLUS con detector HPM SD-5890.
La columna utilizada fue una HP-5MS (30m
x0,25mm)- crosslinked 5% PH-ME siloxane. Los
espectros de masa fueron comparados con los
espectros de la biblioteca Wiley 138.

Pruebas de sensibilidad:

Los discos, de 6 mm de didmetro, fueron
preparados con papel Whatman N°3. Las frac-
ciones que se utilizaron para la experiencia se
prepararon solubilizando el extracto seco con
metanol. Se impregnaron los discos para tener
una carga correspondiente a 500ug, 1000ug,
2000ug y 4000ug Yy parala fraccion B2 se tra-
baj6 con cargas de 500 y 2000ug. Se secaron
los discos en estufa a 37°C durante un tiempo
variable segun la carga. Como control de inacti-
vidad del solvente se utilizaron discos impreg-
nados con metanol. Como blanco positivo se
utilizaron discos de gentamicina y ampicilina

Los diametros de inhibicion fueron medidos
en milimetros y todas las fracciones se ensaya-
ron con cada microorganismo por duplicado.

Cepas bacterianas. Se emplearon las siguien-
tes cepas: Bacillus subtilis ATCC 6633, Staphylo-
coccus aureus ATCC 25923, Escherichia coli
ATCC 35218, Enterobacter cloacae ATCC 202,
Pseudomonas aeruginosa ATCC 27853, Staphylo-
coccus aureus meticilino resistentes ATCC 43300,
Streptococcus faecalis ATCC 29232, Klebsiella
pneumoniae ATCC 700603, Salmonella enteriti-
dis EB 1874/88, Shigella flexneri 2EB 7, Sa-
phylococcus epidermidis ATCC 1220228, Acy-
netobacter Iwoffii.

Extraction of the alkaloid fraction:

The dry methanol extract obtained was re-
hydrated with HCI at 2% and subsequently frac-
tioned with chloroform. This fraction was given
the reference B1. The aqueous acidic extract was
neutralised with OHNa at 10 % (pH 7.8). Frac-
tioning was subsequently performed using chlo-
roform and the fraction B2 was thus obtained.
After raising pH to 11.2, a subsequent extraction
with chloroform was performed, and the fraction
B3 was thus obtained.

Alkaloid characterisation tests, using Dragen-
dorff, Mayer, Wagner, Hagger reactives, were
performed on each of the fractions.

The results were corroborated through chro-
matography mass spectrometry, model HPGC-
5890, Series Il PLUS, with a HPMSD-5890 de-
tector. The column used was a HP-5MS (30m
x0.25mm)-crosslinked 5% 5% PH-ME siloxane.
The mass spectra were compared with the Wiley
138 registry.

Sensitivity tests:

The 6mm diameter disks were prepared with
no.3 Whatman paper. The fractions that were
used for the experiment were prepared by solu-
bilizing the dry extract with methanol. The disks
were impregnated in order to obtain loads of
500ug, 1000, 2000g and 4000ug. In the case
of fraction B2, loads of 500 y 2000ug were em-
ployed. The disks were oven dried at 37°C for
varying time periods, according to the loads con-
cerned. Disks impregnated with methanol only
were used as control, in order to test the inacti-
vity of the solvent. Gentamycine and ampicelli-
ne disks were used as positive targets.

The inhibition diameters were measured in
millimetres and all the fractions were tested with
each microorganism in duplicate.

Bacterial strains: The following strains were
used: Bacillus subtilis ATCC 6633, Staphylo-
coccus aureus ATCC 25923, Escherichia coli
ATCC 35218, Enterobacter cloacae ATCC 202,
Pseudomonas aeruginosa ATCC 27853, Staphylo-
coccus aureus meticilino resistentes ATCC 43300,
Streptococcus faecalis ATCC 29232, Klebsiella
pneumoniae ATCC 700603, Salmonella enteriti-
dis EB 1874/88, Shigella flexneri 2EB 7, Sa-
phylococcus epidermidis ATCC 1220228, Acy-
netobacter |woffii.
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RESULTADOS

Los resultados correspondientes a las pruebas
de sensibilidad se informan en la tabla N°1. Los
ensayos de caracterizacion realizados a las frac-
ciones se indican en la tabla N°2 y en el grafico
N°1 se presenta el cromatograma obtenido del
andlisis por cromatografia GC-MS de la fraccién

B2.
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RESULTS

The results of the sensitivity tests are presen-
ted in table 1. The characterisation tests carried
out on the fractions are shown in table No.2. In
graph No. 1, the chromatogram obtained from
GC-MS chromatographic analysis of fraction B2
is presented.

TABLA 1. Inhibicion de crecimiento de Bacterias Gram positivas y Gram negativas.

. Fraccion alcaloidea -
MICROORGANISMOS Extracto seco ma_anollco Controles positivos
ENSAYADOS Carga por disco B2
500pg | 1000 pg | 2000 Ug 4000 pg 500 Ug 2000 Ug Gentamicina ~ Ampicilina

S. aureus 8 11 13 155 7 115 215 35
S.aureus Meti R 8 9.5 17 195 8 18,5 235 17
B. subtilis 10 13 24 255 18 24 28 34
Str. faecdis R R 14 18,5 7 14 205 33
S. epidermidis 9 13 175 20 7 195 20 23
E. cali R R 7,5 10,5 7 10,5 22,5 24
K. pneumoniae R R R 7 7 7 9 R
Ent. cloacae R R R 7 R 7 R R
Ps. aeruginosa R R R R R R R R
Sadm. enteritidis R R 7 75 R 75 24 31
Shig. flexneri R R 7,7 13 7 125 19,5 10
Acynet. lwoffii 8 12 175 22 7 215 225 24
Blanco de solvente R R R R R R R R

Observaciones: didmetro de la zona de inhibicién en mm.

TABLE 1. Growth Inhibition of Gram positive and Gram negative Bacteria.

Observations : diameter of the area of inhibitionin mm.
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L CROORGANISHS Dry Methanol extract alkaloid Fraction Positive Controls
Tested Load per disk B2
500pg | 1000g | 2000pg | 4000 Ug 500 Hg 2000pg | Gentamycine | Ampiciline

S. aureus 8 11 13 155 7 115 215 35
S. aureusMeti R 8 9.5 17 195 8 185 235 17
B. aubtilis 10 13 24 255 18 24 28 34
Str. faecdis R R 14 185 7 14 205 33
S. epidermidis 9 13 175 20 7 19.5 20 23
E. coli R R 75 105 7 105 225 24
K. pneumoniae R R R 7 7 7 9 R
Ent. cloacae R R R 7 R 7 R R
Ps aeruginosa R R R R R R R R
Sadm. enteritidis R R 7 7.5 R 7.5 24 31
Shig. flexneri R R 7.7 13 7 125 195 10
Acynd. lwoffii 8 12 175 22 7 215 225 24
Blanco de solvente R R R R R R R R




ACTIVIDAD ANTIBACTERIANA DE ALCALOIDES DE TABERNAEMONTANA CATHARINENSIS A.DC.
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Tabla 2: Ensayos de caracterizacion fracciones.

Reactivos B1 B2 B3

Dragendor ff +++ +++++ +++
M ayer ++ +++ ++
Hagger -+ + -
Wagner + ++ +

Observaciones: Tubo de ensayo: 1 cm de didmetro. ++++++: 1cm de atura el preci-
pitado, +++++: 0,8 cm, +++: 0,4 cm, +: 0,1 cm, +/-: turbidez

Table 2: Fraction characterisation tests.
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Reactives Bl B2 B3
Dragendorff +++ +++++ +++
Mayer ++ +++ ++
Hagger I+ + -
Wagner + ++ +
Observations: Test tube: 1 cm de diameter. ++++++: 1cm in height of precipitate,
+++++: 0.8 cm, +++: 0.4 cm, +: 0.1 cm, +/-: Blurriness
39.98
28.90
53.86
37.75
L] —eriamd : , ' L
10.00 20.00 30.00 40.00 50.00 60.00
GRAFICO 1: Cromatograma de la fraccion B-2.
GRAPH 1: Chromatogram of the fraction B-2.
28.88 — Coronaridine (18-bogamine Carboxilato de Metilo) - CAS: 467-77-6
37.72 — 12-Metoxi-lbogamine - CAS: 83-74-9
39.84 — 12-Metil, 18-Acido Ibogamine Carboxilico - CAS: 510-22-5
53.80 — Voachalotine (1-Metil, 17-Hidroxi, 16-Sarpagan Carboxilato de Metilo) - CAS: 664-22-5
28.88 - Coronaridine (18-lbogamine Methyl Carboxylate) - CAS: 467-77-6
37.72 - 12-Methoxy-lbogamine - CAS: 83-74-9
39.84 - 12-Methyl, - Ibogamine 18-Carboxylic Acid- CAS: 510-22-5
53.80 - Voachalotine (1-Methyl, 17-Hydroxy, 16-Sarpagan Methyl Carboxylate) - CAS: 664-22-5

Ars Pharmaceutica, 44.2; 167-173, 2003
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DISCUSION /CONCLUSIONES:

En la blsqueda de separar componentes con
propiedades antibacterianas, se obtuvieron tres
fracciones del extracto seco metandlico (mues-
tra), en base a diferencias en solubilidadesy pH.

El seguimiento quimico efectuado por cro-
matografia GC-MASA indico la presencia de los
mismos alcaloides en cada una de las fracciones
(B1, B2y B3) con la metodologia propuesta. Por
tal motivo se realizaron las experiencias con la
fraccion B2 que fue la que se obtuvo con mayor
rendimiento en alcaloides.

En las mismas condiciones de prueba los
extractos y la fraccion alcaloidea demostraron
actividad mas importante frente a bacterias Gram
positivas. Seria de interés trabajar con cargas
superiores por disco para las bacterias Gram
negativas que no fueron francamente inhibidas y
gue podrian tener distinto comportamiento en otras
condiciones de prueba.

La actividad antibacteriana esta relacionada a
compuestos alcaloideos presentes en la especie
de acuerdo a los resultados obtenidos por cro-
matografia GC-MASA e investigaciones efec-
tuadas por otros grupos de investigacion con otras
especies del género. Se prosigue €l estudio a los
efectos de poder identificar el /o los acaloides
responsables de la actividad antibacteriana.

L os resultados obtenidos con las bacterias Gram
negativas alientan la continuidad de su estudio
en virtud de la multiresistencia ofrecida por és-
tas.

Este trabajo de investigacion tiene el propoé-
sito de contribuir a conocimiento del potencial
medicinal de la flora autoctona de la region
(Misiones —Argentina).
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DISCUSSION/CONCLUSIONS:

In an attempt to separate components with
antibacterial properties, three fractions from dry
methanol extraction (sample) were obtained, on
the basis of differences in solubility and pH.

Chemical monitoring, carried out with Chro-
matography GC-Mass, indicated the presence of
the same alkaloids in each of the fractions (B1,
B2 and B3), using the methodology proposed.
For this reason, the experiments were carried out
with the fraction B2, due to the fact that this
fraction gave a higher yield of alkaloids.

Under identical test conditions, the extracts
and akaloid fraction demonstrated a greater degree
of activity against Gram positive bacteria. In
the case of Gram negative bacteria, which were
quite frankly not inhibited, but could show di-
fferent behaviour under different experimental
conditions, it would be of interest to work with
disks carrying a greater sample load.

As demonstrated by the results obtained from
Chromatography GC-Mass, as well as studies
carried out on other species of the genus by other
research groups, antibacterial activity is attribu-
table to the alkaloid compounds present. This
study should be continued, so as to be able to
identify the alkaloid/alkaloids that are responsi-
ble for antibacterial activity.

The results obtained for Gram negative bac-
teria provide the impetus for continued study,
given that these bacteria appear to present aform
of multi-resistance to antibacterial activity.

This research was carried out with the aim
of contributing to the knowledge of the potential
medicinal properties of the autochthonous flora
of the region (Misiones —Argentina).
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