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RESUMEN

En investigaciones previas realizadas in vitro con solucién saturada de sacarosa, eugenol y polietilenglicol 400 se
comprobo su eficacia fungicida sobre Candida albicans.

Se compar6 en las mismas condiciones €l efecto fungicida con nitrato de econazol. Una suspension de Candida
albicans con nitrato de econazol se repicé en Agar Sabouraud 20 a distintos tiempos para demostrar la viabilidad
de la cepa.

El tiempo promedio de muerte de Candida albicans en la solucion saturada de sacarosa fue de 300 segundos, en
nitrato de econazol fue de pocos segundos.

Aunque existen diferencias significativas en el tiempo de muerte de la cepa ensayada, la solucion saturada de
sacarosa seria una contribucion terapéutica alternativa, en aquellos pacientes con lesiones cutaneas crénicas que no
responden a los tratamientos tradicionales.
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ABSTRACT

Previous research projects, carried out in vitro with saturated saccharose solution, checked eugenol and polyethylenglycol
400 for their effectiveness as a fungicide for Candida albicans.

Under the same conditions the fungicidal effect of econazol nitrate was compared. A suspension of Candida Albicans,
with econazol nitrate, was finely cut in sabouraud agar 20, over different time periods, in order to demonstrate the
viability of the strain.

The average time period in which the death of Candida albicans occurred in the saturated sucrose solution was 300
seconds, while in the case of econazol nitrate a few seconds.

Although significant time differences exist in the death of the strain tested, the saturated sucrose solution could provide
an alternative therapeutic contribution for those patients with chronic cutaneous lesions that do not respond to traditional
treatments.
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INTRODUCCION

En todo el mundo las infecciones micéticas
son una causa de enfermedad importante y en
crecimiento. La resistencia de los microorganis-
mos a los antimicrobianos es un fendmeno bien
conocido, sobre todo en el campo de las infec-
ciones bacterianas. Sin embargo, hasta hace poco,
no se ha prestado mucha atencion a la resisten-
cia de los hongos a los antifungicos. El incre-
mento de la poblacion infectada por el virus de
la inmunodeficiencia humana, del nimero de
pacientes transplantados y de otro tipo de pa-
cientes inmunodeprimidos, ha producido un au-
mento paralelo de las infecciones fungicas, del
uso de antifangicos y de la aparicién de hongos
resistentes a los mismos-3.

En trabgjos anteriores, se ha probado la ac-
cion fungicida de la solucion saturada de sacaro-
sa considerando varios pardmetros tales como:
temperatura, pH, actividad agua (a,)*.

Se aprovecha la propiedad germicida de la
sacarosa para €l tratamiento de heridas supura-
das 5678 y se prepara una solucién saturada de la
misma a la que se afiade eugenol, quien suma su
accion antiséptica %1°. Con el objeto de dismi-
nuir alin mas el tiempo de muerte de los micro-
organismos y lograr mayor estabilidad de la so-
lucion saturada de sacarosa se dispersa el eugenol
en polietilenglicol 400 (PEG 400). Estas expe-
riencias fueron realizadas con éxito in vitro ob-
servandose cambios celulares con microscopia
electronica en Klebsiella pneumoniagt y por
observaciones con microscopia de contraste de
fase sobre Pseudomona aeruginosa, Escherichia
coli y Saphylococcus aureus®?. En el caso de
hongos levaduriformes como Candida albicans™
y hongos filamentosos dimorficos como Sporo-
thrix schenkii** se verifica que la sobrevida de la
célula no supera los segundos.

Ante estos antecedentes se ve la posibilidad
de comparar la eficacia fungicida in vitro de la
solucion saturada de sacarosa, eugenol y PEG
400 con nitrato de econazol, antimicético de uso
tradicional en terapéutica.

MATERIALES Y METODOS

a) Cepa de Candida albicans y preparacién
del inéculo: la cepa en estudio fue Candida al-
bicans CDC B 385, cedida por €l Instituto Na-

Ars Pharmaceutica, 42:3-4; 203-207, 2001

INTRODUCTION

All over the world, a major and ever increa-
sing cause of illness has been produced by mycotic
infections. The resistance of microorganisims to
antimicrobial agents is already a well known
phenomenon above all, in the field of bacterial
infections. However, until recently, little atten-
tion has been given to fungal resistance to fun-
gicidal agents. There has been an increase in the
number of people infected by the human immu-
nodeficiency virus, transplant patients and other
types of immunosuppressed patients. As a con-
sequence, a parallel increase in fungal infectio-
ns, the use of fungicides and a corresponding
appearance of resistance to antifungal treat-
ments.has arisen™?3,

In previous works the fungicidal action of
saturated sucrose solution has been tested, ta-
king into account such parametres as: tempera-
ture, pH, water activity ((a )*.

The germicidal properties of saccharose in the
treatment of suppurated wounds are exploited 5678
and a saturated saccharose solution, to which
eugenol was added, was prepared. With the ob-
jective of reducing death time of the microor-
ganisms and to achieve greater stability in the
saturated saccharose solution., eugenol was dis-
persed in poliethilenglycol 400 (PEG 400). These
experiments were carried out successfully in vitro
observing the cellular changes with an electron
mircroscope in klebsiella pneumonia ** and by
observations of Pseudomona aeruginosa, Esche-
richia coli y Staphylococcus aureus *with a phase
contrast microscope.ln the case of fungal yeast
forms, such as Candida albicans ** and dysmor-
phic filamentous fungus, such as Sporothrix schen-
kii 4, cell survival was not found to last longer
than seconds.

Given these precedents, the possibility of
making fungicide efficiency comparisons in vi-
tro of saturated saccharose solution, eugenole and
PEG 400 with econazol nitrate, and antimycotics
used in traditionl therapy, are considered.

MATERIALS AND METHODS

d Candida albicans strains and inoculum
preparation: the strain studied was Candida al-
bicans CDC B 385, provided by the National
Institute of Microbiology. “Dr. Carlos Malbran”,
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cional de Microbiologia “Dr. Carlos Malbran”,
la cual se mantuvo por subcultivo quincenal en
agar glucosa Sabouraud 20 a 37°C. La composi-
cion del medio de cultivo utilizado fue la si-
guiente: glucosa 20 gr, peptona 10 gr, agar 15
gr. y agua destilada c.s.p. 1000 mL. La suspen-
sién para e estudio de la actividad in vitro se
prepar6 en solucién salinaisotonica estéril, a partir
de cultivos de 24 horas de incubacién y la den-
sidad de la misma se aproximo a 0,5 de la es-
cala de Mc Farland.

b) Antifangicos empleados:

— Solucién A: solucién saturada de sacarosa
+ eugenol + PEG 400. La solucién se prepard
con 250 gr de sacarosa comun ala cua se agre-
g6 100 mL de agua destilada. Se disolvié a
bafio Maria obteniéndose un jarabe transparente.
Una vez gue adquirié temperatura ambiente se
agregé 1,0 mL de eugenol y 1,0 mL de PEG
400.

— Solucion B: nitrato de econazol 1% (Mi-
colis®).

c) Estudio de la actividad antifngica in vi-
tro: se determind por repique sucesivos a placas
de agar glucosa Sabouraud 20, incubadas a 37°C
durante 20 dias. A 50 pl de la suspension de
Candida albicans, preparada por €l procedimiento
antes mencionado, se agregd 2 mL de la solu-
cion antifingica en ensayo.

Se agito vigorosamente y se comenzo a to-
mar €l tiempo de contacto entre ambas solucio-
nes. Inmediatamente se sembr6 con ansa ojal
calibrada (10 pL) por periodos regulares a pla-
cas de Petri con Sabouraud 20. Las mismas se
observaron cada 24 horas durante 20 dias.

Para comprobar la viabilidad de la cepa tes-
tigo se repicd lamisma a agar glucosa Sabouraud
20 en paralelo a cada ensayo.

RESULTADOS

Se realizaron NnUMerosos ensayos previos para
determinar el tiempo aproximado de muerte de
Candida albicans en las distintas soluciones de
ensayo. Una vez obtenido el mismo se intensi-
ficaron las pruebas dentro de ese rango para
tener asi mayor precision en la determinacién
del tiempo de supervivencia de la cepa someti-
da a estudio.

and was maintained bimonthly in glucose Sa-
bouraud agar 20 at 37°C. The composition of
the culture medium used was as follows: glucose
20 gr, peptone 10 gr, agar 15 gr, and distilled
water c.s.p. 1000 mL. The suspension for the
study of the activity in vitro, was prepared in
sterile isotonic saline solution, from cultures
incubated for 24 hours with a density of 0.5 on
the Mc Farland scale.

b) Fungicides used:

— Solution A: saturated saccharose solution
+ eugenole + PEG 400. The solution was pre-
pared with 250 gr of common saccharose to which
100 mL of distilled water was added. It was
then disolved in a double boiler until a transpa-
rent syrup had been obtained. Once room tem-
perature had been reached, 1.0 mL of eugenole
and 1.0 of PEG 400 were added.

— Solution B: econazol nitrate 1% ((Mico-
lis®).

Fungicidal activity study in vitro: was deter-
mined through successive pealings on sheets of
glucose Sabouraud agar 20, incubated at 37° C
for 20 days. As prepared in the previously men-
tioned procedure, 2 MI of the fungicidal solution
to be tested was added to 50 ul of the Candida
albicans suspension.

This was subsequenly shaken vigorously and
the contact time between the two solutions was
measured. It was then immediately seeded with
a calibrated loop (10 pL) for regular periods on
petri dishes with Sabouraud 20 and was obser-
ved every 24 hours for 20 days.

In order to check viability, the double blind
strain was finely cut and added to glucose Sa-
bouraud agar 20 in parallel with each test.

RESULTS

Several tests were carried out previously in
order to determine the approximate death time
of Candida albicans in the different test solutio-
ns. Once obtained, the tests within this range
were intensified so as to achieve greater preci-
sion in the determination of survival time of the
strain subjected to study.

The last 30 tests were those that were taken
into account. In such a way, an average death
timein solution A, of 300 seconds was obtained.
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Se tomaron en cuenta |os Ultimos 30 ensayos.
Asi se obtuvo un valor promedio de muerte en la
solucidon A de 300 segundos. Este valor se redu-
jo a 4,9 segundos en los ensayos realizados con
nitrato de econazol (solucion B).

Los resultados se pueden observar en la Ta-
bla N° 1.

This value was reduced to 4.9 seconds in the
tests carried out with econazol nitrate (solution
B).

The results can be observed in table N° 1.

TABLA N°1: Vaores medios, desviacion standard y coeficiente de variacion % del tiempo de muerte de Candida
albicans en solucion saturada de sacarosa + eugenol + PEG 400 (solucién A) y nitrato de econazol a 1% (solucion B).

Sol uci 6n A Sol uci 6n B
N°de nuestras 30 30
Val or nedi o 300 seg. 4,9 seqg.
Desvi aci 6n standard 17, 03 0,78
Coeficiente de variacion % 5,67 % 15,91 %

TABLE N° 1: average values, standard deviation and coeficient of variation % of Candida albicans death times in
saturated saccharose solution + eugenole + PEG 400 (solution A) and econazol nitrate at 1% (solution B).

Sol ution A Sol ution B
N° of sanpl es 30 30
Aver age val ue 300 sec 4.9 sec
Standard devi ation 17,03 0,78
coefficiente of variation 567 % 15,91 %
DISCUSION DISCUSSION

A pesar que se dispone de diversas drogas
especificas para el tratamiento de infecciones
micdticas, algunas de ellas son dificiles de tratar
con los agentes existentes. Si la droga empleada
no es lo suficientemente efectiva contra el agen-
te patbgeno comprometido, existe el peligro que
se produzca una eliminacién incompleta de la
infeccion seguida por una recidiva. En el caso
de algunas infecciones es necesario prolongar el
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In spite of the fact that a number of specific
drugs treatments are available, some mycotic
infections are difficult to treat with existing agents.
If the drug used is not sufficiently effective against
the pathogen involved, there is a danger that the
elimination process may remain incomplete and
a subsequent relapse may occur. In the case of
some infections the need may arise for long periods
of treatment, bringing about the accompanying
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tratamiento, con el riesgo concomitante de un
pobre acatamiento del paciente. Esto ocurre es-
peciamente en los casos de onicomicosis, que
pueden requerir tratamiento de hasta 1 afo, lo
gue trae como consecuencia un alto costo y el
abandono del mismo por parte del paciente.

Asi de acuerdo con los resultados obtenidos,
a pesar de la mayor supervivencia de Candida
albicans en la férmula realizada con sacarosa,
podria ser tenida en cuenta como aternativa te-
rapéutica.

risk of poor patient compliance with such treat-
ment. This ocurrs especially in cases of ony-
chomycosis, that may require treatments of up to
1 year and therefore may prove costly and may
produce a poor degree of treatment compliance
by the patient.

In accordance with the results obtained and
inspite of the fact that Candida albicans present
higher survival times in the formulations carried
out with saccharose, these formulations may be
considered as an alter native therapeutic treatment.
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