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RESUMEN

Se analizaron extractos crudos y un acido graso, acido octadec-7-en-5-ynoic (1), de la corteza de la raiz de Capparis
zeylanica Linn. (familia de las Capparidaceae) para observar sus actividades antibacterianas frente a la bacteria
Gram positiva y Gram negativa. Entre los extractos crudos, el extracto de cloroformo mostré una buena actividad
frente a todos los organismos de prueba. El acido graso (1) aislado del extracto de cloroformo mostré actividades
antibacterianas frente a todos los organismos de prueba, a excepcion de E. coli. Las actividades se compararon con
un antibiético estandar: la kanamicina. Las concentraciones inhibitorias minimas (CIH) de 1, determinadas mediante
la técnica de dilucién en serie, fueron 64 [ig/ml frente a Bacillus subtilis y Shigella dysenteriae. Las actividades
citotéxicas del extracto crudo y del acido graso (1) se observaron mediante el bioensayo de gambas en salmuera y
el valor de LC,, del compuesto fue 6,27 jig/ml
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ABSTRACT

Crude extracts and a fatty acid, octadec-7-en-5-ynoic acid (1), from the root bark of Capparis zeylanica Linn. (Fam.
Capparidaceae) were screened for their antibacterial activities against Gram positive and Gram negative bacteria.
Among the crude extracts, chloroform extract showed good activity against all test organisms. The fatty acid (1) isola-
ted from chloroform extract exhibited antibacterial activities against test organisms except E. coli. The activities were
compared to a standard antibiotic- kanamycin. The minimum inhibitory concentrations (MICs) of 1, determined by
serial dilution technique, were found to be 64 \\g/ml against Bacillus subtilis and Shigella dysenteriae. The cytotoxic
activities of crude extract and fatty acid (1) were observed by brine shrimp biassay and LC,, value of the compound
was found to be 6.27 \g/ml
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INTRODUCCION

Capparis zeylanica Linn. (familia de las
Capparidaceae), conocida en la regién como
Kalokera o Kalukaon, es una planta herbacea
trepadora rigida, nervuda y muy ramificada, con
amplia presencia en Bangladesh, India, Filipinas,
Sri Lanka y Malasia.'* La corteza de la raiz
de esta planta se utiliza tradicionalmente como
sedante, para afecciones estomacales y también
para el célera** En el norte de India, las hojas
se utilizan como rubefaciente,’ anti irritante y
como cataplasma en furtiinculos, hinchazones y
hemorroides.>® A pesar de su gran ndmero de
usos medicinales tradicionales en India subconti-
nental, existe muy poca documentacién sobre sus
actividades bioldgicas y farmacoldgicas asi como
de sus constituyentes quimicos. Hace poco se ha
identificado la actividad inmunoestimulante de
sus hojas .” Anteriormente, se habian identificado
pocos acidos grasos procedentes de esta planta.®
Recientemente, se ha aislado otro 4cido graso,
el dcido octadec-7-en-5-ynoic (1), de la raiz.’
Como parte de nuestra investigacién continua-
da de constituyentes de plantas biol6gicamente
activos,'®!® comunicamos ahora las actividades
citotéxicas y antibacterianas de extractos crudos
y del 4cido octadec-7-en-5-ynoic (1) (Figura 1
de C. zeylanica.
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INTRODUCTION

Capparis zeylanica Linn. (Fam. Capparida-
ceae), locally known as Kalokera or Kalukaon, is
a rigid, wiry and much branched climbing shrub
that is widely distributed throughout Bangladesh,
India, the Philippines, Sri Lanka and Malaysia.'”
The root bark of this plant is used traditionally
as sedative, stomachic, and also in cholera.’#
In Northern India, the leaves are used as a
rubefacient,’ counter irritant and as a cataplasm
in boils, swellings and piles.> Despite its wide
range of folk medicinal uses in India sub-con-
tinent, there is very little documentation on its
pharmacological and biological activities as well
as its chemical constituents. Immunostimulant
activity of its leave is reported recently.” Few
fatty acids have previously been reported from
this plant.® Recently, another fatty acid, octadec-
7-en-5-ynoic acid (1), has been isolated from
its root.” As a part of our on going research on
biologically active plant constituents,'’'® we here
report on the antibacterial and cytotoxic activities
of crude extracts and octadec-7-en-5-ynoic acid
(1) (Figure 1 from C. zeylanica.

FIGURA 1. Estructura del dcido octadec-7-en-5-ynoic
FIGURE 1. Structure of octadec-7-en-5-ynoic acid
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MATERIALES Y METODOS

Material de la planta. Las raices de Capparis
zeylanica Linn. se recogieron en enero de 2001
en dreas cercanas al Campus Universitario de
Rajshahi, Bangladesh y fueron identificadas por
el profesor Naderuzzaman, del Departamento de
Boténica de la Universidad de Rajshahi, Bangla-
desh y por el Herbario Nacional de Bangladesh
(Bangladesh National Herbarium), Mirpur, Dhaka,
donde se ha depositado un espécimen de mues-
tra de esta coleccién con el nimero de acceso
DACB 28092.

Extraccion, fraccionamiento y aislamiento
de compuestos. Las raices frescas se lavaron,
se trocearon, se secaron al sol y se molieron. Se
obtuvieron extractos de las raices molidas (400
gm) con etanol (3 L) a temperatura ambiente
seguido de particién disolvente-disolvente con
éter de petrdleo (de 60 a 80 °C), cloroformo y
metanol. En funcién de las mejores actividades
bioldgicas, el extracto de CHCI, (2 gm) se frac-
cioné mediante cromatografia de columna sobre
gel de silice (Merck) en elucién con n-hexano,
etilacetato y metanol con aumento de polari-
dad. El TLC preparativo (fase mévil- n-hexano:
EtOAc=1:1) en fracciones de CC de 19-22 produjo
acido octadec-7-en-5-ynoic 1 (10 mg).’

Ensayo antibacteriano. El ensayo antibacteria-
no se realiz6 mediante la técnica de difusién en
disco."”!® Las soluciones de muestra de los mate-
riales (extractos y compuesto puro) que se iban a
comprobar, se prepararon mediante la disolucién
de una cantidad definida de material en un disol-
vente adecuado para conseguir una concentracion
de 50 mg/ml de extractos y de 30 mg/ml para el
compuesto 1. Se aplicaron 10 pl de dicha solucién
al disco estéril (5 mm de didmetro, papel de fil-
tro) y se dejo secar el disolvente en una cubierta
aséptica. Por tanto, los discos contenian 500 g
de extractos crudos y 300ug de compuesto 1. Para
comparar la actividad con antibidticos estdndar, se
utilizé kanamicina (disco de 30 pg/). Como control
negativo, se utilizé un disco blanco impregnado con
10ul de disolvente seguido por secado. El ensayo
se realizé por duplicado y el resultado se calculd
como la media de dos experimentos.

En este analisis antibacteriano se utilizaron
un total de cinco bacterias Gram positivas y seis
Gram negativas (Tabla 1). Brevemente, en este

MATERIALS AND METHODS

Plant material. The roots of Capparis zeylanica
Linn. were collected in January 2001 from the
adjoining areas of Rajshahi University Campus,
Bangladesh and identified by Prof. Naderuzza-
man, Department of Botany, Rajshahi University,
Bangladesh and the Bangladesh National Herba-
rium, Mirpur, Dhaka where a voucher specimen
of this collection has been deposited under the
accession number DACB 28092.

Extraction, fractionation and isolation of
compounds. The fresh roots were washed, cho-
pped, sun dried and ground. The ground roots
(400 gm) were extracted with ethanol (3 L) at
room temperature followed by solvent-solvent
partitioning with petroleum ether (60-80°C), chlo-
roform and methanol. Based on better biological
activities, the CHCI, extract (2 gm) was fractio-
nated by column chromatography over silica gel
(Merck) eluting with n-hexane, ethylacetate and
methanol with increasing polarity. Preparative
TLC (mobile phase- n-hexane: EtOAc=1:1) on
CC fractions 19-22 yielded octadec-7-en-5-ynoic
acid 1 (10 mg).°

Antibacterial assay. The antibacterial assay
was performed by disc diffusion technique.'”'®
The samples solution of the materials (extracts
and pure compound) to be tested were prepared
by dissolving a definite amount of material in
appropriate solvent to attain a concentration of
50mg/ml for extracts and 30mg/ml for compound
1. 10 ul of such solution was applied on sterile
disc (5mm diameter, filter paper) and allowed
to dry off the solvent in an aseptic hood. Thus,
such discs contain 500 pg of crude extracts
and 300ug of compound 1. To compare the ac-
tivity with standard antibiotics, kanamycin (30
pg/disc) was used. As negative control, a blank
disc impregnated with 10ul solvent followed by
drying off, was used. The assay was performed
in duplicate and the result was calculated as an
average of two experiments.

A total of five Gram positive and six Gram
negative bacteria (Table 1) were used in this an-
tibacterial screening. Briefly, in this study the test
discs, standard disc and blank disc were placed in
a petridish seeded with a particular bacteria and
then left in a refrigerator at 4°C for 12-18 hrs in
order to diffuse the material from the discs to the
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estudio los discos de prueba, el disco estdndar
y el disco blanco se colocaron en una placa de
Petri sembrada con una bacteria especifica y se
dejaron en un refrigerador a 4 °C de 12 a 18
horas para difundir el material de los discos a
los medios circundantes de las placas de Petri.
A continuacién, se incubaron las placas de
Petri a 37 °C durante la noche para favorecer
el crecimiento bacteriano. Para determinar las
actividades antibacterianas de los extractos y
del compuesto se midi6 la zona de inhibicién
respectiva en mm.
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surrounds media in the petridishes. The petridis-
hes were then incubated at 37°C for overnight
to allow the bacterial growth. The antibacterial
activities of the extracts or compound were then
determined by measuring the respective zone of
inhibition in mm.

TABLA 1. Actividad antibacteriana del extracto de éter de petréleo (PE), extracto de cloroformo (CH),
extracto de metanol (ME) y 4cido octadec-7-en-5-ynoic (1) en la zona de inhibicién expresado en mm
TABLE 1. Antibacterial activity of petroleum ether extract (PE), chloroform extract (CH), methanol extract
(ME) and octadec-7-en-5-ynoic acid (1) in term of zone of inhibition in mm

Bacteria Didmetro de la zona de inhibicién en mm
Diameter of zone of inhibition in mm
CH ME 1 K*
PE
500ug/ 500ug/ 300ug/ 30ug/
500ug/ . . . .
disco dise disco disco disco disco
disc disc disc disc
Gram positiva / Gram positive
Bacillus subtilis 15 16 - 14 28
B. megaterium 16 16 - 14 26
Sarcina lutea 7 9 - 9 29
Staphylococcus aureus 8 10 - 9 28
Staphylococcus P -haemolyticus 10 10 8 8 29
Gram negativa / Gram negative
Escherichia coli - 10 - - 30
Pseudomonas aeruginosa 8 11 - 11 29
Salmonella typhi 12 10 7 9 29
Shigella boydii 10 13 7 11 29
Sh. dysenteriae 12 20 - 15 28
Sh. flexneri 12 18 7 14 27

*K= Kanamicina
*K= Kanamycin

Asimismo, se determinaron por duplicado las
concentraciones inhibitorias minimas (CIH) del
compuesto frente a Bacillus subtilis y Shigella
dysenteriae mediante la técnica de dilucién en
serie.!”

Analisis citotéxico. Las huevas de gambas
en salmuera, Artemia salina, se adquirieron en
una tienda de acuarios (Dhaka, Bangladesh) y se
incubaron durante 48 horas para que madurard la
gamba denominada nauplii.*® La preparacion de
las muestras de prueba (extractos y compuesto)
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The minimum inhibitory concentrations (MICs)
in duplicate of the compound against Bacillus
subtilis and Shigella dysenteriae were also de-
termined by serial dilution technique."

Cytotoxicity screening. The eggs of the brine
shrimp, Artemia salina, were collected from an
aquarium shop (Dhaka, Bangladesh) and hatched
for 48 hr to mature shrimp called nauplii.*® The
test samples (extracts and compound) were pre-
pared by dissolving them in DMSO (not more
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se realiz6 mediante su disoluciéon en DMSO (no
mds de 50 ul en una solucién de 5 ml) mds agua
de mar (3,8% NaCl en agua) para conseguir con-
centraciones de - 5 pug/ml, 10 pg/ml, 20 pg/ml,
40 pug/ml y 80 pg/ml. Como control se utilizé un
vial con 50 ul de DMSO que se diluy6 hasta 5
ml. A continuacion se aplicaron 20 gambas ma-
duradas a cada uno de los viales experimentales
y al vial de control. Se contabilizé el nimero de
nauplii que murieron después de 24 horas. Los
hallazgos se presentaron graficamente trazando un
logaritmo de concentraciéon frente al porcentaje
de mortalidad de nauplii del cual se determino el
valor de LC_ mediante extrapolacion. El ensayo
se realizé por duplicado y el resultado se calculd
como la media de dos determinaciones.

RESULTADOS Y DISCUSION

Los resultados del andlisis antibacteriano
en la zona de inhibicién expresados en mm se
muestran en la Tabla 1. Entre los extractos cru-
dos, el extracto de cloroformo (CH) mostré la
mayor actividad en comparacion con los demds.
Aunque el extracto de éter de petréleo (PE) no
mostrdé ninguna actividad frente a E. coli, sus
actividades frente al resto de los organismos
fueron ligeramente inferiores que las del extracto
de cloroformo (CH). El extracto de metanol (ME)
no mostrd ninguna actividad frente a la mayoria
de bacterias de prueba. Por tanto, el compuesto,
dcido octadec-7-en-5-ynoic (1), aislado de los
extractos de cloroformo, mostré una actividad
significativa frente a todos los organismos de
prueba excepto frente a E. coli. Se determind que
la concentracién inhibitoria minima (CIH) del
dcido octadec-7-en-5-ynoic (1) frente a Bacillus
subtilis y Shigella dysenteriae fue de 64 pg/ml
en ambos casos.

Las actividades citotéxicas de los extractos
(éter de petréleo, cloroformo y metanol) y del
dcido octadec-7-en-5-ynoic (1) se estudiaron
mediante un bioensayo de gambas en salmuera
(Figura 2). Entre los extractos, el extracto de
cloroformo (LC,, =10,11 pg/ml) mostré mayores
efectos citotoxicos que los extractos de éter de
petréleo (LC, ) =15,85 pug/ml) y los extractos de
metanol (LC,, =19,95 pg/ml). EI valor de LC,
del compuesto, dcido octadec-7-en-5-ynoic (1),
fue de 6,27 pug/ml.

than 50 pl in 5 ml solution) plus sea water
(3.8% NaCl in water) to attain concentrations -
5 ug/ml, 10 pg/ml, 20 pug/ml, 40 pg/ml and 80
pg/ml. A vial containing 50 pl DMSO diluted
to Sml was used as a control. Then 20 matured
shrimps were applied to each of all experimental
vials and control vial. The number of the nauplii
that died after 24 hr was counted. The findings
were presented graphically by plotting log of
concentration versus percentage of mortality of
nauplii from which LC, was determined by ex-
trapolation. The assay was performed in duplicate
and the result was calculated as an average of
two determinations.

RESULTS AND DISCUSSION

The results of antibacterial screening in terms
of zone of inhibition in mm are presented in Table
1. Among the crude extracts, the chloroform ex-
tract (CH) showed highest activity in comparison
to others. Although the petroleum ether extract
(PE) did not show any activity against E. coli,
its activities against rest of the organisms were
slightly lower than that of the chloroform extract
(CH). Methanol extract (ME) did not show any
activity against most the test bacteria. So, the
compound, octadec-7-en-5-ynoic acid (1), isolated
from the chloroform extracts, showed significant
activity against all test organisms except E. coli.
The minimum inhibitory concentration (MIC) of
octadec-7-en-5-ynoic acid (1) were determined
against Bacillus subtilis and Shigella dysenteriae
and found to be 64 pg/ml in both cases.

The cytotoxic activities of the extracts (pe-
troleum ether, chloroform and methanol) and
octadec-7-en-5-ynoic acid (1) were studied by
brine shrimp bioassay (Figure 2). Among the
extracts, the chloroform extract (LC,, =10.11
pg/ml) showed more cytotoxic effects than those
of petroleum ether (LC,, =15.85 pg/ml) and me-
thanol extracts (LC,, =19.95 ug/ml). The LC,
value of the compound, octadec-7-en-5-ynoic
acid (1), was found to be 6.27 pg/ml.
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FIGURA 2. LogC frente al porcentaje de mortalidad de nauplii de éter de petrdleo, cloroformo,
extracto de metanol y 4cido octadec-7-en-5-ynoic (1)
FIGURE 2. LogC versus average percentage of mortality of nauplii of petroleum ether, chloroform,
extract and octadec-7-en-5-ynoic acid (1)
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CONCLUSION

En conclusion, la actividad antibacteriana de
Capparis zeylanica parece justificar algunos de
sus usos medicinales tradicionales frente a en-
fermedades infecciosas como el célera. La fuerte
citotoxicidad del 4cido graso, dcido octadec-7-
en-5-ynoic (1), estd fomentando el trabajo con
otros miembros de la familia Capparis para la
obtencion de compuestos bioactivos.
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CONCLUSION

In conclusion, antibacterial activity of Cappa-
ris zeylanica seems to justify some of its folk
medicinal uses against infectious diseases like
cholera. The strong cytotoxicity of the fatty acid,
octadec-7-en-5-ynoic acid (1), is encouraging to
work on other members of Capparis for bioactive
compounds.
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