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RESUMEN

El proépolis es una resina cérea, de composicion compleja y consistencia viscosa, que las abejas elaboran a partir de
particulas resinosas de diferentes vegetales y que utilizan en la construccion, reparacion y proteccion de la colmena.
Ampliamente utilizado desde la antigiiedad con diversas finalidades, actualmente se investigan las acciones, efectos
y posibles usos del propolis en biologia y medicina, destacando su utilizacion como suplemento dietético y en la
industria farmacéutica.

En este trabajo se revisan las pruebas disponibles sobre las propiedades del prépolis en el tratamiento y prevencion
de distintos tipos de trastornos y para €ello, tras un breve repaso a su origen y composicién, se realiza una busqueda
exhaustiva de la informacion bibliogr afica disponible sobre sus propiedades, los parametros utilizados para evaluar
su calidad y sus posibles efectos secundarios.

L os resultados obtenidos confirman su eficacia, principalmente, como antioxidante, antiinflamatorio y antimicrobiano.
PALABRAS CLAVE: Prépolis. Actividad bioldgica. Indicaciones. Evaluacion de la calidad. Efectos secundarios.

ABSTRACT

Propolis is a waxy resin, with a complex composition and viscous consistency, elaborated from different resinous
vegetable particles by bees and used in the construction, repair and protection of their hives. Since ancient times propolis
has been widely used for diverse purposes. Currently, the activity, effects and possible applications of propolisin biology
and medicine are being investigated, with an emphasis on their use as a dietary supplement, as well as their possible
applications within the pharmaceutical industry.

In thiswork a review on the properties of propolisin the treatment and prevention of different types of diseases has been
carried out. After a brief review of the origin and composition of propolis, an exhaustive bibliographical search of its
properties, the parameters used to evaluate its quality, and its possible indirect effects has been carried out. According
to the studies reviewed, the effectiveness of propolis lays mainly in its antioxidant, anti-inflammatory and anti-microbial
activities.

KEY WORDS: Propolis. Biological activity. Review of studies.

INTRODUCCION

Se da el nombre de prépolis, en griego signi-
fica defensor de la ciudad, entendida ésta como
sinbnimo de colmena, a una resina cérea, de
composicion complejay consistencia viscosa, que
las abejas elaboran y utilizan en la construccion,
reparacion, aislamiento y protecciéon de la col-
mena**.

INTRODUCTION

The term propolis originates from Greek and
means defender of the city. With respect to bee-
hives, it is understood as being synonymous with
awax like resin with a complex composition of
viscous consistency, produced by bees for usein
the construction, repair, insulation and protec-
tion of the hive*.
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Las abejas (Apis mellifera), recogen con sus
mandibulas, particulas resinosas de las yemas,
brotes y peciolos de las hojas de diferentes ve-
getales (olmo, damo, sauce, abedul, castaiio de
Indias, pino, abeto, roble y algunas herbaceas)
gue, una vez en la colmena, mezclan con ceray
secreciones salivares para obtener el proépalis,
cuya produccion anual (10-300 g/colmena) di-
fiere en funcién de la variedad de abejas, el cli-
ma, la flora 'y el dispositivo de recogida®>®.

Gracias a su contenido en aceites esenciales,
el propolis suele ser aromético y en funcion de
su origen boténico y de la época de recoleccién,
difiere en color (de amarillo claro a castafio
oscuro), sabor (amargo, ligeramente picante o
insipido) y consistencia-®’. El prépolis se recoge
de las colmenas por medio de trampas o raspa-
do, siendo el entrampado e método que ofrece
mejor calidad y menor contaminacion®, la reco-
leccion se hace antes de la llegada del invierno
en las regiones templadas y, en los climas tropi-
cales, al inicio de la estacion lluviosa, cuando la
propolizacién parece més activa®. Tanto en la
recoleccion como en el procesado deben aplicar-
se rigurosas normas de higiene para evitar la
contaminacion y la subsiguiente pérdida del va-
lor comercial del producto®.

Al igua que la miel, el prépolis se conoce
desde la mas remota antigliedad y ha sido am-
pliamente utilizado por diferentes culturas con
diversas finalidades, entre ellas en medicina-34.
Con el posterior desarrollo de la quimica farma-
céutica, y al igual que ocurrié con los tratamien-
tos fitoterapicos, el propolis dejé préacticamente
de utilizarse. Recientemente, se observa un re-
surgir en su uso y actualmente se investigan sus
acciones, efectos y posibles usos en biologia y
medicina, entre los que destacan su aplicacion
como suplemento dietético y en la industria far-
macéutica®*"°.

En este trabgjo se revisan las pruebas dispo-
nibles sobre las propiedades del préopolis en el
tratamiento y prevenciéon de distintos tipos de
trastornos y para ello se hace un breve repaso
del origen y la composicién del prépolis y mas
exhaustivo de la informacion bibliogréfica dis-
ponible sobre sus propiedades.
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Bees (Apis mellifera), collect resinous parti-
cles from leaf buds, shoots and petioles of lea
ves from different vegetables (elm, poplar, willow,
birch, hoarse chestnut, pine, fir, oak trees and
some herbaceous plants) with their mandibles,
which once introduced into the hive are mixed
with wax and salivary secretions, in order to obtain
propolis. Annual production (10-300g/hive) va-
ries in accordance with the variety of bee, the
climate, the flora and the collection mechanism
used3,5,6.

Thanks to its content in essential oils, propo-
lis is usually aromatic and, in accordance with
its botanical origin and the season in which it is
harvested, varies in colour (from light yellow to
dark chestnut), taste (bitter, slightly spicy or
insipid), or consistency'*’. Propolis is collected
from beehives through the use of traps or through
scraping methods. However, it is the use of traps
from which the highest quality propolis is obtai-
ned, due to a lower degree of contaminatior®.
Harvesting is carried out before the arrival of
the winter season in the temperate climates, while
in tropical zones, harvesting takes place on com-
mencement of the rainy season, which is the period
when propolis production appears to be more
active®. As much in the collection, as well in
processing, rigorous standards of hygiene should
be applied, in order to avoid contamination of
the product and the subsequent loss of its com-
mercial value?.

As in the case of honey, propolis has been
known to mankind from the remotest of ancient
times and has been widely used by different
cultures for differing purposes, among which its
use in medicine is included-*#. However, since
the subsequent development of pharmaceutical
chemistry, as has equally occurred in case of
phytotherapeutic treatments, propolis practically
fell into disuse. However, more recently there
has been a resurgence in its use, and currently,
research is being carried out on its activity, effects
and possible uses in biology and medicine. The
most prominent are its application as a dietary
supplement and its use in the pharmaceutical
industry3479,

In the present work, the evidences available
on the properties of propolis in the treatment
and prevention of varying types of disorders are
revised, and in order to do so, a brief revision of
the origin and composition of propolis, as well
as a more exhaustive appraisal of the literature
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ORIGEN BOTANICO Y COMPOSICION

En las zonas templadas la mayor parte del
propolis procede del exudado de brotes de cho-
pos o0 alamos pertenecientes al género Populus
spp; en la zona septentrional de Rusia, de los
brotes de abedul (Betula verrucosa) y de P. tre-
mula®*? en las regiones mediterraneas, de las
choperas y de las hojas de Cistus spp.3; en Bra-
sil de las hojas de especies de Baccharis dracun-
culifolia®t; en Venezuela y Cuba de la resina
floral del género Clusia* y en zonas mas tropi-
cales se obtiene de otros vegetal es'.

Los propolis pueden clasificarse en funcién
de su origen geogréfico y, aunque los datos re-
lativos a los contenidos de flavonoides y ésteres
fendlicos de los propolis europeos y de América
del Norte son incompletos, se sabe que los pro-
polis del género Populus spp contienen una mezcla
de agliconas flavonicas, &cidos hidroxicinami-
COS Y sus ésteres; que la variedad rusa contiene
béasicamente agliconas flavénicas y la brasilefia
derivados carbono-prenilados del &cido p-cumé-
ricot. De hecho la composicion del propolis, muy
compleja y variada en funcién de la diversidad
fitogeografica de las zonas de recoleccion, apor-
tainformacién Util sobre sus propiedades, origen
botanico y localizacion geogréfica'>'’.

Aunque los principales componentes del pro-
polis son los flavonoides y los écidos fendlicos
y sus ésteres, los métodos de andlisis de que se
disponen en la actualidad permiten detectar un
nimero cada vez mayor de compuestos en €l
mismo, comprobandose que la variabilidad en la
composicion es muy elevada por lo que se con-
sidera necesario proseguir con los estudios para
un mejor conocimiento de sus componentes®®é,

En el propolis europeo, el contenido total en
fenoles, principales responsables de la mayoria
de sus propiedades farmacol 6gicas, representa mas
de la mitad de los 160 compuestos diferentes
identificados en él'°. Sin embargo, algunas
muestras suizas e italianas muestran composi-
ciones inusuales (Tabla 1), con contenidos de
bencil p-cumarato y de bencil ferulato bastante
altos (>5%), relativa escasez de compuestos fe-
nélicos y ausencia de algunos compuestos tipi-
cos (pinobanksinay prenil cafeatos) del propolis
procedente del  P.nigra*?. Los propolis turcos®,
egipcios? 3, brasilefios'*1824, de Chile>% y de
Cuba'“ de procedencias boténicas distintas mues-
tran composiciones variadas, y en algunos casos
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information available on its properties, has been
carried out.

BOTANICAL ORIGIN AND
COMPOSITION

In temperate zones, propolis mainly comes
from the exudate from the black poplar buds or
from poplars belonging to the genus Popul us spp;
in the northern area of Russia from birch buds
(Betula verrucosa) and P.tremulal®? ; in Medi-
terranean regions from black poplars and from
the leaves of Cistus spp.t® in Brazil from the
leaves of some species of Baccharis dracunculi-
folia®; in Venezuela and Cuba from the floral
resin of the genus Clusia*, and in more tropical
areas it is obtained from other plants™.

Propolis may be classified on the basis of its
geographical origin, and athough data on the
flavonoids and phenolic esters of European and
North American propolis are incomplete, it is
known that the propolis from the genus Populus
spp contains a mixture of flavonic aglycones,
hydroxycinnamic acids and its esters; and that
the Russian variety basically contains flavonoid
aglycones, while the Brazilian variety prenyla-
ted carbon derivatives of p-coumaric acid™. In
fact, the composition of propolis, which is com-
plex and varies in accordance with the phyto-
geographical diversity of the areas from which it
is collected, gives useful information on its pro-
perties, botanical origins and geographical situa-
tiont>Y7,

Although the main components of propolis
are the flavonoids and the phenolic acids and
their esters, the methods of analysis which are
currently available, allow an increasingly grea-
ter number of compounds to be detected. Howe-
ver, the variability in composition is very high,
and for this reason further studies are required,
in order to obtain a greater knowledge of its
components®*8,

In European propolis, the total content of
phenols, which are mainly responsible for most
of its pharmacological properties, represent over
half of the 160 different compounds that have
been indentified™*°. However, some Swiss and
Italian samples show unusua compositions (Ta-
ble 1), with a high bencyl p-coumarate and ben-
cyl ferulate content (5%), a relative scarcity of
phenolic compounds and an absence of some
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typical compounds (pinobankosin and prenyl
caffeate) in propolis from P.nigra'?. Turkish®,
Egyptian®2®, Brazilian*'®#?*, Chilean®% and
Cuban*# propolis from different botanical origins,
show varied compositions, and in some cases
characteristic compounds which could be useful
in the identification of origin.

compuestos caracteristicos que podrian ser de
utilidad para la identificacion de su origen.

TABLA 1: Composicion de diversos propolis europeos'?.

TABLE 1: Composition of numerous European propolis samples'?.

COMPONENTE Prépolis P. Nigra Prépoalis Propolis
COMPOUND (media) (%) Suizo [taliano
Prépolis P. Nigra Italian propolis | Italian propolis

(average) (%) (%) (%)

Pinocembrina 7.2 0.3 0.2

Pinocembrin

Pinobanksina 37 - -

Pinobanksin

O-acetato de pinobanksina 8.0 0.5 0.4

Pinobanksin O-acetate

Chrysina 84 - 0.5

Chrysin

Galangina 7.8 0.3 0.2

Galangin

Pentenil cafeatos 33 0.2 -

Pentenyl caffeates

Bencil cafeato 3.0 - 0.9

Bencyl caffeate

Prenetil cafeato 2.8 - 0.2

Prenethy| caffeate

Glicéridosfendlicos 11 231 -

Phenoalic glycerides

Acidos diterpénicos - 53.2

Diterpenic acids

En el propolis (Tabla 2) se han aislado mas
de 180 compuestos. Sus principales componen-
tes son resinas y balsamos que contienen flavo-
noides y é&cidos fendlicos o sus ésteres (50%);
contenidos muy variables de ceras (7.5-35%) que
afectardn a los correspondientes restantes com-
ponentes; aceites volétiles (10%); polen (5%) e
impurezas (4.4-19.5%). Ademés contienen pe-
quehas cantidades de terpenos, taninos, restos de
la secrecion de las glandulas salivares de las abegjas
y posibles contaminantes. Los compuestos acti-
vos son los flavonoides que incluyen flavonas,
flavonoles, flavononas y flavononoles. Debe se-
falarse que la mayoria de los estudios no preten-
den determinar la composicién guimica comple-
ta, sino tan sélo algunos componentes de interés,
en especial los flavonoides®?'.
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In propolis (Table 2) over 180 compounds
have been isolated. Its main components are resins
and balsams, which contain flavonoids and phe-
nolic acids or their esters (50%); highly variable
wax contents (7.5-35%), which affect the corres-
ponding remaining components; volatile oils
(10%); pollen (5%) and impurities (4.4-19.5%).
Additionally, they contain small quantities of
terpens, tannins, traces of secretions from the
salivary glands of bees and possible contami-
nants. The active compounds are the flavanoids
which include flavons, flavanols, flavonons and
flavononols. It should be pointed out that most
of the studies carried out have not been aimed at
determining a complete chemical composition,
but have merely determined some of the compo-
nents of interest, particularly the flavonoids®*?’.
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TABLA 2: Composicion promedio del prépolis®?

Azlicares.

COMPOSICION (%) COMPUESTOS, CARACTERISTICASY OBSERVACIONES
Resinas 45-55 Flavonoides, acidos fendlicosy ésteres.
Ceras 7.55a35 | Mayoria cera de abeja, también de origen vegetal
Aceites esenciales 5-10 Volétiles
Acidos grasos 5 Lamayoria proceden delaceray el reso dependen del origen
boténico
Polen 5 Proteinasdd poleny aminoécidos libres. Predominan argininay
prolina.
Otros compuestos 5 14 oligoelementos Fe y Zn son los mas abundantes, otros: Au, Ag,
organicosy minerales Cs, Hg, K, Sh..
Cetonas
Lactonas
Quinonas
Esteroides

Acido benzoico y ésteres
Vitaminas: B;, B,, B3, Bs. Pequefias canti dades procedentes
principalmente del polen.

TABLE 2: Average composition of propolis

COMPOSITION (%) COMPOUNDS, CHARACTERISTICSAND COMMENTS
Resins 45-55 Flavonoids, phenalic acids and esters.
Waxes 7.55t035 | Mostly beeswax, but also of vegetable origin
Essentid oils 5-10 Volatile
Fatty acids 5 Mostly from wax and rest depending on botanical origin
Pollen 5 Pollen proteins and free aminoacids. Arginine and proline
predominate.
Other organic 5 14 trace elements of which Fe & Zn are the most abundant, others:
compounds and Au, Ag, Cs, Hg, K, Sh..
minerals Cetons
Lactones
Quinones
Steroids
Benzoic acid and esters
Vitamins By, B,, B;, Bs. Small quantities mainly from pollen.
Sugars.

PROPIEDADES Y ACTIVIDAD
BIOLOGICA

El propolis es un producto de extraordinario
interés para la medicina e industria farmacéuti-
ca, a que se atribuyen efectos antiinflamatorios,
inmunoestimulantes, hepatoprotectores, carcinoes-
taticos, antimicrobianos, antivirales, antiflngicos,
antiprotozoarios, anestésicos y de regeneracion
tisular®12%2° | os flavonoides (quercetina, api-
genina, galangina, etc.) y los é&cidos fendlicos
(cafeico, isoferdlico, cinamico y benzoico)®, ade-
mas de ser toxicos para las levaduras®, inhiben
la actividad enzimética de la hialuronidasa® y el

PROPERTIES AND BIOLOGICAL
ACTIVITY

Propolis, is a product of extraordinary interest,
as much in the field of medicine as the pharma
ceutical industry. It is attributed with numerous
properties: it is an anti-flammatory agent, an im-
munostimulant, a hepatoprotector, a carcinostatic,
it has anti-microbial, anti-viral, anti-fungal, anti-
protozoan properties, it is an anesthetic and a tis-
sue regenerator®2"%2 The flavonoids (querci-
tin, apigenin, galanging, etc.) and the phenolic acids
(caffeic, isoferulic, cynammic and benzoic)¥®, in
addition to being toxic to yeasts®, inhibit the
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acido cafeico y la actividad de la dihidrofolato
reductasa, podrian explicar la similitud entre
algunos de sus efectos y los de algunos antiin-
flamatorios no esteroideos®.

Al estudiar la actividad antibacteriana (Sta-
phylococcus aureus 'y Escherichia coli), antifan-
gica(Candida albicans) y antivira (Avia influenza)
de prépolis de diferente origen geogréfico, se
comprueba que todos son activos frente a hon-
gos y cepas bacterianas Gram (+) y, muchas de
ellas, también frente al virus de la influenza. En
las muestras procedentes de zonas templadas esta
actividad se atribuye a sus contenidos en ésteres
y acidos fendlicos, componentes de los que ca-
recen los prépolis de origen tropical que, sin
embargo, muestran una actividad similar por su
contenido en derivados carbono prenilados del
&cido p-cumérico™*,

A continuacion se mencionan las distintas
actividades del propolis para las que se dispone
de estudios que las apoyan.

Actividad antioxidante

El prépolis es una fuente natural de antioxi-
dantes, que protegen a los aceites y lipoprotei-
nas séricas de la oxidacion®%®, Sus propiedades
antioxidantes se deben a su actividad antiradica-
laria (radicales alcoxi y, en menor grado, supe-
roxido) y a efecto inhibidor sobre el i6n cupro-
so, iniciador de la oxidacién de las lipoproteinas
de baja densidad®*<". En los propolis brasilefio y
chino, los extractos acuosos muestran mayor
actividad antiradicalaria que los metandlicos y
lo contrario ocurre con los de origen holandés o
peruano®.

El prépolis gjerce efectos antioxidantes en el
colon, disminuyendo la concentracion de hidro-
peroxidasas lipidicas y, como algunos de sus com-
ponentes se absorben y pasan a la circulacion,
actian como antioxidantes hidrofilicos y aumen-
tan la concentracion tisular de vitamina C*.

En pacientes con episodios isquémicos el
propolis parece reducir el riesgo de accidentes
cerebro-vasculares®.

Actividad antimicrobiana

El propdlis es activo frente a numerosos mi-
croorganismos Bacillus larvae, B. subtilis, B. de
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enzymatic activity of the hyaluronidase® . Addi-
tionally, caffeic acid and the activity of dihydro-
pholate reductase could explain the similarity
between some of its effects and those of some
non-steroid anti-inflammatory properties®.

In studies concerning the anti-bacterial (Sta-
phylococcus aureus & Escherichia coli), anti-
fungal (Candida albicans) and antiviral (Avia
influenza) activity of propolis from different
geographical regions, it was found that all were
active against fungi and Gram (+) bacterial stra-
ins and additionally, many were also active against
the influenza virus. In the samples from tempe-
rate zones, this activity is attributed to its ester
and phenolic acid content, compounds which are
not encountered in propolis from tropical zones.
However, tropical zone propolis also shows a
similar activity, dueto its content in carbon-pren-
ylated derivatives from p-coumaric acid3,

Different examples of propolis activity, on
which studies are available to support such clai-
ms, are given below.

Anti-oxidant activity

Propolis is a natural source of anti-oxidants,
that protect oils and serum lipoproteins from
oxidation®>®. Its anti-oxidant properties are due
to its anti-radical activity (alcoxi radicals and to
alesser extent, superoxide) and an inhibiting effect
on the cuprous ion, an initiator of the oxidation
of low density lipoproteins®<’. In Brazilian and
chinese propolis, the agueous extracts have shown
greater anti-radical activity than the methanolic
extracts. The contrary was found to be true of
extracts from Dutch or Peruvian origin®,

Propolis exerts anti-oxidant effects on the colon,
reducing the concentration of lipid hydroperoxi-
de concentration, and as some of its compounds
are absorbed and enter into circulation, they act
as hydrophilic anti-oxidants and increase tissue
concentration of vitamin C*.

In patients with ischemic episodes, propolis
seems to reduce the risk of cerebal-vascular ac-
cidents®.

Anti-microbial activity

Propolis is active against numerous microor-
ganisms; Bacillus larvae, B. subtilis, B. de Koch,
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Koch, Staphylococcous aureus, Streptomyces
sobrinus, S. mutans, S. cricetus, Saccharomyces
cerevisiae, Escherichia coli, Salmonella, Shige-
Ila, Giardia lambia, Bacteroides nodosos, Kleb-
siella pneumoniae®%4, incluso alguno (Strepto-
coccus piogenes) resistente a los antibi6ticos®*.
Los componentes cinamicos y flavonicos del
prépolis, que alteran las membranas e inhiben la
motilidad bacteriana, probablemente contribuyan
a esta accion y a sinergismo observado con al-
gunos antibi6ticos**2,

La actividad antibacteriana de los propolis
europeos se deben a sus contenidos en agliconas
flavonicas (galangina y pinocembrina) y com-
puestos fendlicos (pinobanksina, acetato de 3-O-
pinobanksina, bencil-p-cumarato, ésteres del acido
cafeico y acidos ferdlico y cafeico) y, en el de
las Islas Canarias, de lignanos furofuranos™. El
aleman, rico en feniletil-trans-cafeato, bencil
ferulato y galangina, es més activo, frente a Sta-
phylococcus aureus y Escherichia coli, que el
francés, rico en bencil cafeato y pinocembrina®
y el mediterraneo (Bulgaria, Turquia, Greciay
Argelia), compuesto por flavonoides, ésteres de
acido cafeico y é&cidos ferulicos, diterpénicos e
hidroxiditerpénicos, también muestra propieda-
des bacteriostéticas y bactericidas significativas*.

En el prdopolis egipcio, la actividad antimi-
crobiana difiere segin la zona de procedencia
siendo, en el sur del pais, frente a Saphylococ-
cus aureus y Escherichia coli, alta en el de
Banisweif, moderada en el Fayoum y baja en
Assiut y Souhag. En el delta, los de Dakahlia 'y
El-Saff son activos frente a Escherichia coli y
los de Sharkia e Ismailia frente a Staphylococ-
Cus aureusy, en este Ultimo caso, también frente
a Candida albicans®22%,

En el propolis brasilefio se han identificado
compuestos fendlicos, entre los que destaca el
acido 3,5-diprenil-p-cumérico, que poseen acti-
vidad antibacteriana significativa y sin diferen-
cias estacionales frente a Escherichia coli, Pseu-
domonas aeruginosa, Staphylococcus aureus y
Streptococcus faecalistt #4548,

En conjunto, el prépolis muestra una buena
actividad antimicrobiana dosis-dependiente frente
a Streptococcus pneumoniae, Haemophilus influen-
zae y Moraxella catarrhalis, pero no frente a
Enter obacteriaceae®.

Ensayos in vitro han demostrado que los ex-
tractos de prépolis son més eficaces frente a los
cocos gram (+) (Staphylococcus aureus, Strepto-
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Staphylococcous aureus, Streptomyces sobrinus,
S. mutans, S. cricetus, Saccharomyces cerevisiae,
Escherichia coli, Salmonella, Shigella, Giardia
lambia, Bacteroides nodosos, Klebsiella pneu-
moniae*>%4l, even against one (Streptococcus
piogenes), which is resistant to antibiotics!®*,
The cynammic and flavonic compounds of pro-
polis, which alter the membranes and inhibit
bacterial motility, probably contribute to this action
and to the synergism observed with some anti-
biotics™“2.

The anti-bacterial activity of European pro-
polis is due to its flavonoid aglycones (galangin
& pinocembrin) and phenolic compounds (pino-
banksin, pinobanksin 3-O-acetate, bencyl-p-couma-
rate, caffeic acid esters, and ferulic and caffeic
acids), and in propolis from the Canary Islands,
lignan furofurans™. The German variety, rich in
phenylethyl-trans-caffeate, bencyl ferulate and
galangin, is more effective against Staphylococ-
cus aureus & Escherichia coli, than the French
variety, rich in bencyl caffeate and pinocembrin®,
The Mediterranean type (Bulgarian, Turkish, Greek
and Algerian), composed of flavonoids, esters of
caffeic and ferulic acids, diterpenes and hydroxydi-
terpenes, also show significant bacteriostatic and
bactericidal properties*.

In the case of Egyptian propolis, anti-micro-
bial activity differsin accordance with itsregion
of origin. In the South of the country, against
Saphylococcus aureus & Escherichia coli, the
Banisweif variety shows high activity, the Fa-
youm variety, moderate activity, and the Assiut
and Souhag variety, low activity. In the Delta
region, the Dakahlia and EI-Saff variety are ac-
tive against Escherichia coli, and the Sharkia
and Ismailia variety against Staphylococcus au-
reus. The last variety is also effective against
Candida albicans?-222,

In Brazilian propolis, phenolic compounds have
been identified, most notably 3,5-diprenyl-p-cou-
maric acid, which posseses significant anti-bac-
terial activity and without seasonal differences
against Escherichia coli, Pseudomonas aerugi-
nosa, Staphylococcus aureus and Streptococcus
faecalis!t4546,

On the whole, propolis presents a good dose
dependent anti-microbial activity against Strep-
tococcus pneumoniae, Haemophilus influenzae &
Moraxella catarrhalis, but not against Entero-
bacteriaceae®’.
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coccus S-haemolyticus) y que sblo actian frente
a algunas bacterias gram (-) como Escherichia
coli o Pseudomonas aeuruginosa®®. En cambio,
otros estudios™#?, indican gque los efectos bacte-
riostaticos o bactericidas del prépolis dependen
de la dosis y que las bacterias aerébicas gram
(-) también se inhiben a concentraciones supe-
riores a 2.8 mg/ml. Asi pues, los extractos de
prépolis inhiben significativamente a todos los
microorganismos, en especial a las especies de
Actinomyces® y durante su almacenamiento dis-
minuyen los contenidos de flavonoides y por tanto
también su capacidad inhibidora®.

Los disolventes y el método de extraccion
utilizado pueden modificar la actividad antimi-
crobiana del prépolis***. Los extractos etandli-
cos al 60-80% inhiben el crecimiento microbia-
no, al 70-80% tienen una mayor actividad
antioxidante y al 80% inactivan mayoritariamente
a la hialuronidasa®®. Los extractos acuosos indu-
cen una proteccion no especifica frente a bacte-
rias gram (-) como Klebsiella neumoniae, Pro-
teus vulgaris, Escherichia coli y Pseudomonas
aeruginosa® y tanto los extractos etandlicos como
los acuosos son activos en la periodontitis bac-
teriana, probablemente gracias a efecto sinérgi-
co de varios compuestos™.

Actividad antifungica

Los propolis centroeuropeos (Alemania, Francia
y Austria), con composiciones cualitativas simi-
lares y predominio del &cido trans-p-cumarico,
muestran actividad frente a Candida albicans®
mientras que los mediterraneos (Bulgaria, Tur-
quia, Greciay Argelia), que contienen flavonoi-
des, ésteres del acido cafeico y &cidos ferdlicos,
presenta menor actividad antifingica*. Por su
parte, el propolis egipcio de Dakahlia, con dos
ésteres de cafeato y dos triterpenoides, es mas
activo frente a Candida albicans que € de Is-
mailia que no contiene &cidos aromaticos, ni
ésteres, ni flavonoides® y, estudios sobre la in-
cidencia de la paracoccidiomicosis en América
latina, sugieren que, independientemente de su
origen geogréafico, los macrofagos estimulados
con prépolis aumentan su actividad fungicida®.

El prépolis muestra, en distintos grados, efectos
fungicidas frente a numerosas especies como
Candida albicans, Aspergillus niger, Botrytis
cinerea, Ascosphaera apis y Plasmopara vitico-
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In vitro tests have demonstrated that propolis
extracts are more effective against gram (+) coccii
(Staphylococcus aureus, Streptococcus 3-haemo-
Iyticus), but are only active against some gram
(-) bacteria, such as Escherichia coli or Pseudo-
monas aeuruginosa®. On the other hand, other
studies*#2, have indicated that the bacteriostatic
or bactericidal effects of propolis depend on the
dose and that gram (—) aerobic bacteria may also
be inhibited at concentrations higher than 2.8mg/
ml. In summary, propolis extracts significantly
inhibit all micro-organisms, especially the Acti-
nomyces species®. However, during its storage
flavonoid content reduces and consequently, its
inhibiting capacity®°.

The solvent and the method of extraction used
may modify the anti-microbial activity of propo-
lis***. Ethanolic extracts at 60-80% inhibit mi-
crobial growth, at 70-80% they have higher an-
tioxidant activity and at 80% render hyaluronidase
mainly inactive®. Aqueous extracts induce a non-
specific protection against gram (-) bacteria, such
& Klebsiella neumoniae, Proteus vulgaris, Es
cherichia coli and Pseudomonas aeruginosa®. Both
the ethanolic and the aqueous extracts are active
in bacterial periondontitis, probably due to the
sinergic effect of various compounds>.

Anti-fungal activity

Central European propolis (Germany, France
and Austria), with similar qualitative composi-
tions and a predominance of trans-p-coumaric
acid, show activity against Candida albicans®,
while Mediterranean varieties (Bulgaria, Turkey,
Greece and Algeria), that contain flavonoids, esters
of caffeic acid and ferulic acids, present anti-
fungal activity to alesser extent**. Egyptian pro-
polis from Dakahlia, with two caffeate esters and
two triterpenoids, is more active against Candi-
da albicans than the variety from Ismailia, whi-
ch does not contain aromatic acids, esters, or
flavonoids®?. Studies on the incidence of para-
coccidiomycosis in Latin America suggest that,
independently of geographical origin, macropha-
ges stimulated with propolis increase fungicidal
activity®.

Propolis shows, in varying degrees, fungici-
dal effects against numerous species such as
Candida albicans, Aspergillus niger, Botrytis
cinerea, Ascosphaera apis ad Plasmopara vi-
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la®. La mayor inhibicion observada, 50% en to-
das las especies estudiadas, corresponde a una
concentracion de propolis del 4% y los microor-
ganismos mas afectados son la Alternaria alter-
nata y € Penicillium digitatum %.

La mayor inhibicién sobre hongos patégenos
se observa en Trichophyton metagrophytes, Can-
dida albicans y Malassezia pachydermatis® vy,
en e género Candida, el efecto del prépolis
depende de | as especies, siendo de mayor a menor
en C. albicans, C. tropicalis, C. krusei y C.
guilliermondii®s.

El diluyente del prépolis, aceite, etanol, pro-
pilenglicol o glicerina también influye en su
actividad antifungica®.

Al comparar la actividad antifungica de los
extractos etandlicos de prépolis con la de la gri-
seofulvina, frente a dos variedades de Aspergi-
Ilus flavus, se comprueba que, ambas sustancias,
reducen la masa micelar seca, la germinacién de
conidios, €l crecimiento y la produccion de afla-
toxina B1, tanto mas cuanto mayor sea Su con-
centracion y que, aigualdad de ésta, la griseoful -
vina es cuatro veces mas eficaz que €l prépolis®.
En cambio, frente a Candida albicans en muco-
sa oral, el extracto etandlico de prépolis a 20%
se muestra tan efectivo como la nistatinay supe-
ra a otros antifungicos (clotrimazol, econazol y
fluconazol) que presentan resistencias®.

Actividad antiviral

El propolis gjerce efectos inhibidores frente a
los virus de la viruela vacuna, la influenza, la
enfermedad de Newcastle, el herpesvirus, lafie-
bre del Valle de Rift, la influenza aviaria, la
infeccion virica bursal, €l reovirus®y el virus de
la gripe Hong Kong, por o que podria ser til en
su prevencion®*®%, Esta actividad se atribuye al
contenido en compuestos fendlicos, principalmente
acido cafeico, ésteres de los acidos cafeico y
feralico (3-metilbut-2-enil cafeato, 3-metilbutil
ferulato) y agliconas flavonicas (luteolinay quer-
cetina), muy activas frente al virus del herpes®™.
El uso de una pomada de prépolis canadiense,
rica en flavonoides, redujo los sintomas locales y
fue més efectiva que el aciclovir en el tratamiento
del herpes genital®? y el extracto acuoso de prépo-
lis inhibe la integracion del provirus del sarcoma
murino (MuSV-124) en e genoma huésped, evi-
tando la malignizacion de las células NIH/3T 3%,
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ticola®. The highest degree of inhibition obser-
ved, 50% in al of the species studied, corres-
ponded to a propolis concentration of 4% and
the most affected microorganisms are Alternaria
alternata and Penicillium digitatum ®5.

The highest degree of inhibition on pathoge-
nic fungi was observed in Trichophyton meta-
grophytes, Candida albicans and Malassezia
pachydermatis*, and on the Candida genus. The
effect of propolis depends on the species concer-
ned, and in order of greatest to least effect is C.
albicans, C. tropicalis, C. krusei and C. guillier-
mondii®®.

Diluents of propolis; oil, ethanol, propilen-
glycol or glycerin, also influence its anti-fungal
activity®'.

On comparison of anti-fungal activity of etha-
nolic extracts of propolis with those of griseofulvin,
against two varieties of Aspergillus flavus, it can
be seen that both substances reduce dry micellar
mass, the germination of conidia, the growth and
production of aflatoxin B1, the greater the con-
centration the greater the effect. However, to the
same measure, griseofluvin is four times more
effective than propolis®. On the other hand, against
Candida albicans in oral mucose, the ethanolic
extract of propolis at 20% has been shown to be
as effective as nistatin. In comparison with other
fungicides (clotrimazole, econazole & flucona-
zole), to which fungi present resistence, propolis
has been shown to be more effective®.

Anti-viral activity

Propolis exerts inhibitory effects against bo-
vine smallpox, influenza, Newcastle's disease,
the herpes virus the rift valley fever, aviary in-
fluenza, the bursal viral infection, the reovirus®,
the Hong Kong flu virus and consequently, could
be of use in the prevention of such diseases>*°¢:,
Such an activity is attributed to its content in
phenolic compounds, mainly caffeic acid, esters
of caffeic and ferulic acid (3-methylbut-2-enyl
caffeate, 3-methylbutil ferulate), and finaly, fla-
vonic aglycones, (luteoline and quercetin) which
are highly active against herpes?!*. The use of a
Canadian propolis ointment, rich in flavonoids,
reduced local symptoms and was more effective
than acyclovir in the treatment of genital her-
pes’?. The aqueous extract of propolis inhibits
the integration of provirus from the murine sar-
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Actividad antiprotozoaria

Cuatro compuestos aislados del préopolis bra-
silefio, los acidos 3-prenil-4-hidroxicinamico, 2,2-
dimetil-6-carboxietenil-2H-1-benzopirano, 3,5-di-
prenil-4-hidroxicinamico y el 2,2-dimetil-6-
carboxietenil-8-prenil-2H-1-benzopirano, demos-
traron ser activos frente al Trypanosoma cruzi“.
Al estudiar la actividad de un extracto etandlico
de propolis (100 pg/ml) frente a este mismo agente
se observa, que si bien es activo contra las tres
formas parasitarias, el maximo efecto se obtiene
contra los tripomastigotas que desaparecen en
24 horas de la sangre. También se inhibe la in-
feccion protozoaria de los macréfagos peritoneal es
y de las células miocardicas, por lo que se estu-
dia su posible uso como agente antitripanoso-
mial®.

Actividad inmunoestimulante

Se comprueba la eficacia inmunoestimul ante
del prépolis determinando los niveles de cito-
quinas, antes y después de administrar, a diez
adultos sanos, 500 mg diarios de propolis por
via oral durante trece dias. En dicho periodo,
aungue no se modificaron sus valores plasmati-
cos, la capacidad de secrecion de citoquinas
aumento significativamente®™ e,

Actividades antiinflamatoria y analgésica

Algunos de los componentes fendlicos del
propolis, como €l &cido cafeico y el éster del
acido fenil-etil cafeico, la quercetinay la narin-
genina, gjercen efectos antiinflamatorios y ac-
tdan sobre la produccion de eicosanoides, tanto
in vitro, suprimiendo la generacion de prosta-
glandinas y de leucotrienos en macréfagos peri-
toneales, como in vivo, en lainflamacion perito-
neal aguda inducida por la zimosina®.

El prépolis por via oral suprime de forma
significativa la via de la lipooxigenasa en el
metabolismo del acido araquiddnico vy, €l éster
del &cido fenil-etil cafeico es, de entre los com-
ponentes conocidos del prépolis, el modulador
mas potente de |la cascada del acido araquidoni-
co®"%8, Ambos productos disminuyen la activi-
dad de la ciclooxigenasa en macréfagos, medida
en funcién de la produccién de prostaglandina
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coma virus (MuSV-124) in the host genome,
preventing the malignisation of NIH/3T3 cells%.

Anti-protozoan activity

Four isolated compounds from Brazilian pro-
polis, 3-prenyl-4-hydroxicinnamic, 2.2-dimethyl-
6-carboxi-ethenyl-2H-1-benzopiran, 3.5-diprenyl-
4-hydroxicinnamic and  2.2-dimethyl-6-
carboxiethenyl-8-prenyl-2H-1-benzopiran, have
been observed as being active against Trypano-
soma cruzi‘. From the study of an ethanolic
propolis extract (100 pg/ml) against this same
agent, it was observed that even though it is
effective against the three parasitic forms, its
maximum effect was obtained against trypomas-
tigotes, which disappear from blood in 24 hours.
It also inhibits protozoa infection of peritoneal
macrophages and of myocardial cells, and for
this reason, its possible use as an anti-trypanoso-
mial agent is being studied®.

Imunostimulant activity

The effectiveness of propolis as an immunos-
timulant has been checked by determining cyto-
quine levels, before and after administration to
ten healthy adults, who were given 500mg daily
oral doses of propolis for thirteen days. Although
their plasmatic values did not change throughout
this period of time, their cytoquine secretion
capacity increased significantly®e,

Analgesic and anti-inflammatory activity

Some of the phenolic compounds of propoalis,
such as caffeic acid and the caffeic acid phenyl-
ethyl ester, quercetin and naringenin, posses anti-
inflammatory effects and act upon the produc-
tion of eicosanoids, as much in vitro, supressing
the generation of prostaglandins and leukotriens
in peritoneal macrophages, as in vivo, in acute
peritoneal inflammation induced by zimosin®’.

Orally administered propolis significantly
suppresses the lipoxigenase pathway in the ara-
guidonic acid metabolism, and the caffeic acid
phenyl-ethyl ester is, as one of the known pro-
polis compounds, the most potent modulator of
the araquidonic acid cascade’”®. Both products
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E,, y protegen, al tejido cartilaginoso y a los
condrocitos humanos, de los dafios producidos
por la interleuquina-1R%7,

La actividad antiinflamatoria por barrido de
radicales libres se atribuye principalmente a &cido
cafeico, a su prenetil éster y a los flavonoides
como galangina, kaempferol y kaempferida'! vy,
aungue no se conoce el mecanismo de accién,
los efectos antiinflamatorios del prépolis y la
inhibicion que eerce sobre la actividad de la
mieloperoxidasa, de la lipooxigenasa y de la
oxidasa-NADPH leucocitarias pueden deberse, en
parte, a su excelente capacidad para eliminar
radicales libres™.

El propolis parece poseer una potente activi-
dad antiinflamatoria y analgésica ya que, su
administracion oral, inhibe significativamente el
edema de la zarpa inducido en ratas y ratones
por diversos agentes (carragenina, formalina,
radiacién gamma), a igual que la formacion de
granulomas y exudados, la angiogénesis y la
respuesta neurdgena al dolor?>7,

Actividad antitéxica

Se ha comprobado que el extracto acuoso de
prépolis inhibe la sintesis de interleuquina-1(3 y
de acido nitrico en leucocitos humanos™ y el
poder mutédgeno de la daunomicina, €l benzo-
pireno y la aflatoxina-B1 sobre la Salmonella™.
En ratas protege, a igual que la nicotinamida y
probablemente debido a su actividad antiradica-
laria, a las células-3 pancredticas de la destruc-
cion causada por la estreptozotocina™ y, a los
hepatocitos, de los efectos lesivos del tetracloru-
ro de carbono ya que, tras el tratamiento con
prépolis por via oral, se conserva la integridad
de las biomembranas y disminuyen la reduccién
del glutation celular, las pérdidas citosolicas de
lactato deshidrogenasa y la formacion de lipope-
roxidos?.

Por otra parte, la galangina, flavonoide que
abunda en €l propolis, con propiedades antioxi-
dantes y capaz de modular la actividad enzimé-
tica y de suprimir la genotoxicidad de muchos
productos quimicos, se ha propuesto para la
guimioprevencién del cancer™.
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reduce cyclooxigenase activity in macrophages,
measured on the basis of prostaglandin E, pro-
duction, and protect cartilaginous tissue and human
chondrocytes from the damage produced by in-
terleukin- 135970,

Anti-inflammatory activity through free radi-
cal scavenging is mainly attributed to caffeic acid,
to its prenethyl ester and to flavonoids such as,
galangin, kaempferol and kaempferide!'. Addi-
tionally, although the action mechanism remains
unknown, the anti-inflammatory effects of pro-
polis and the inhibition that it exerts upon mye-
loperoxidase activity of the lipooxigenase, and
of the leukocyte NADPH-oxidase, could in part,
be due to its excellent capacity to eliminate free
radicals™.

Propolis seems to posses potent analgesic and
anti-inflammatory activity, given that its oral
administration significantly inhibits paw oede-
ma, induced in rats and mice by various agents
(carrageenin, formalin, gamma radiation), just as
it does in the case of the formation of granuloma
and exudates, angiogenesis and the neurogenic
response to pain’",

Antitoxin activity

It has been proven that the aqueous extract of
propolis inhibits the synthesis of interleukin-1(3
and nitric acid in human leukocytes™, as well as
the mutagenic power of daunomycin, benzopyrene,
and aflatoxin-B1 on Salmonella™. Propolisin rats,
just as in the case of nicotinamide, probably due
to its anti-radical activity, protects pancreatic [3-
cells from the destruction caused by streptozoto-
cin’®, and the hepatocytes from the harmful effects
of carbon tetrachloride. This may due to the fact
that subsequent to treatment with orally admi-
nistered propolis, the integrity of the biomem-
branes is conserved, and cellular glutathione re-
duction, cytosolic loss of lactate dehydrogenase
and the formation of lipoperoxide™ decreases.

On the other hand, galangin, an abundant fla-
vonoid in propolis, with antioxidant properties,
and capable of modulating enzymatic activity and
suppressing the genotoxicity of many chemical
products, has been proposed as an agent to be
used in the chemoprevention of cancer™.

Ars Pharmaceutica, 45:1; 21-43, 2004



32

Otras actividades

Remineralizante del esmalte dentario: “in vi-
tro”, las soluciones de prépolis incrementan sig-
nificativamente el valor del test de dureza de
Vickers®,

Estrogénica: estudios “in vitro”, con células
MCF-7 procedentes de cancer de mama humano,
tratadas con extractos etandlicos y etéreos de
propolis demuestran que ambos compiten por los
receptores estrogénicos y disminuyen la prolife-
racién celular. “In vivo, incrementan de forma
significativa y de manera dosis-dependiente el
peso del Utero de rata, por 1o que se concluye
gue el propolis es capaz de activar a los recep-
tores estrogénicos.

Fitoinhibidora: los extractos de prépolis inhi-
ben la germinacion de plantas y semillas®.

INDICACIONES

Tradicionalmente y desde muy antiguo €l
propolis se ha utilizado en Europa y norte de
Africa para la curacion de las heridas y el trata-
miento de las infecciones de boca y garganta, asi
como de la caries. En el Africa sub-sahariana se
utiliza todavia con fines medicinales y en otras
variadas aplicaciones.

En tecnologia alimentaria las propiedades
antioxidantes, antimicrobianas y antifungicas del
propolis pueden ofrecer una gran variedad de
aplicaciones, con la ventaja de que sus residuos
pueden ser beneficiosos para la salud humana
Se ha propuesto su uso como conservante del
pescado congelado y en el tratamiento post-co-
secha y de conservacion de frutas y su aplica-
cién como pesticida y fungicida estan en fase de
estudio. No obstante faltan estudios sobre los
posibles efectos a largo plazo derivados de su
consumo®.

En medicina veterinaria se utiliza para cica-
trizar heridas y en el tratamiento de muchas
patologias, tales como diarreas, abcesos, quema-
duras, dermatosis, mastitis, coccidiosis y eime-
riasis de los congjos, etc. y también para mejorar
la ganancia de peso de los terneros lactantes y
de las gallinas ponedoras®.
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Other activities

Re-mineralisation of the enamel of teeth: in
“in vitro” tests, propolis solutions significantly
increase values obtained in the Vickers hardness
test®.

Estrogenics: “in vitro” studies with MCF-7
cells from human breast cancers, treated with
ethanolic and ether extracts of propolis, show
that both compete for estrogenic receptors and
therefore, decrease cell proliferation. “In vivo”
studies have shown that on a dose dependant
basis, propolis significantly increases the weight
of the uterus in rats. It has therefore been con-
cluded that it is capable of activating estrogenic
receptorss.

Phytoinhibitor: propolis extracts inhibit the
germination of plants and seeds’.

INDICATIONS

Traditionally, and since very ancient times,
propolis has been used in Europe and North Africa
in the treatment of wounds, mouth and throat
infections, as well as in tooth cavities. In sub-
Saharan Africa, it is still used for medicinal
purposes and for other varying applications.

In the technology of foodstuffs, its antioxi-
dant, anti-microbial and anti-fungal properties may
offer a great variety of applications, with the
advantage that its residues may be beneficial to
human health. Its use; as a preservative in frozen
fish, in the treatment of post-harvested foodstu-
ffs, in the preserving of fruit, as well as its appli-
cation as a pesticide and fungicide is at a study
phase. However, insufficient studies have been
carried out on the possible long term effects derived
from its consumption®.

In veterinary medicine, it is used to heal wounds
and in the treatment of many pathologies, such
as diarrhoeas, abscesses, burns, dermatosis, mas-
titis, coccidiosis and eimeria in rabbits, etc.
Additionally, it is used in weight gain programs
for unweaned calves and egg-laying hens®.

The healing of wounds
Together with its bactericidal and anti-infla-

mmatory properties, propolis presents topical
anaesthetic effects and favours healing, given that
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Curacion de heridas

Junto a sus propiedades bactericidas y antiin-
flamatorias el prépolis presenta efectos anestési-
cos topicos y favorece la cicatrizacion, ya que
estimula la regeneracion epitelial y la microcir-
culacion®, por dlo, desde antiguo se utiliza, muchas
veces junto con la miel y en forma de apésitos
0 vendajes oclusivos, en el tratamiento de heri-
das y lesiones ulcerosas de diferente etiologia,
incluso para la lepra®e2,

Dermatologia

El prépolis se utiliza en cosmética principal -
mente como desodorante y conservante. Ademas,
regenera €l tejido epitelial por estimulacion de
distintos sistemas enzimaticos, del metabolismo
celular, de la circulacion y de la formacion de
colageno y, debido a la presencia de arginina, es
Gtil en casos de acné y de quemaduras®. Al com-
parar los efectos de una crema de prépolis y de
la sulfodiacina argéntica en el tratamiento de las
guemaduras, se observa que si bien ambas inhi-
ben la colonizacion microbiana, las zonas trata-
das con propolis muestran menos inflamacion y
cicatrizan més rapidamente®.

El extracto etandlico del prépolis rojo cubano
muestra actividad antipsoriasica, antiinflamato-
ria'y analgésica®.

Neoplasias

Se ha demostrado que el propolis coreano, a
igual que el comercial (Sigma # p-1010), induce
apoptosis en lineas celulares de hepatoma huma-
no®, que el extracto etandlico de propolis es un
buen inhibidor de la mutagenicidad® y que el
metandlico presenta citotoxidad frente al carci-
noma colénico murino 26-L5 y al fibrosarcoma
humano HT-10802%. Ademas, varios de sus com-
ponentes aislados han mostrado actividad anti-
cancerigena, asociada a la inhibicion del ciclo
celular y la induccion de la apoptosis, como en
el caso del acido 3-2(2-dimetil 8,3-metil 2 bute-
nil) benzopirano-6-propenoico® o induciendo la
apoptosis sin afectar al ciclo celular de las célu-
las cancerosas, como la prenilflavanona propoli-
na A, gque también muestra actividad antioxidan-
te¥.
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it stimulates epithelial regeneration and micro-
circulation3. For this reason since ancient times,
it has been frequently used with honey as a poultice
or in occlusive bandaging, in the treatment of
wounds and ulcer wounds of differing aetiolo-
gies, even for lepra®®,

Dermatology

Propolis is used in cosmetics mainly as a
deodorant and preservative. Furthermore, it re-
generates epithelial tissue through the stimula-
tion of enzymatic systems, cellular metabolism,
circulation and the formation of collagen, and
due to the presence of arginine, it is useful in
cases of acne and burns®. On the comparison of
the effects of propolis cream and silver sulfodia-
zine in the treatment of burns, both have been
observed to inhibit microbial colonisation. Howe-
ver, areas treated with propolis show less infla-
mmation and heal more rapidly®.

Ethanolic extract of red Cuban propolis shows
anti-psoriasis, anti-inflammatory and analgesic
activity®.

Neoplasia

It has been demonstrated that Korean propo-
lis, like the commercia type (Sigma # p-1010),
induces apoptosis of human hepatoma cell li-
nes®. The ethanolic extract of propolisis a good
inhibitor of mutagenicity® and the methanolic
extract presents cytotoxicity against murine co-
lon 26-L5 carcinoma and human HT-1080 fibro-
sarcoma. Additionally, several of its isolated
compounds have shown anti-cancerogenic acti-
vity, associated with the inhibition of the cellu-
lar cycle and the induction of apoptosis, as in
the case of 3-2 acid (2-dimethyl 8.3 methyl 2-
butenyl) benzopyran-6-propenoic® or induced
apoptosis without affecting the cellular cycle of
cancerous cells, such as prenyl flavanone propo-
lin A, which also shows antioxidant activity®.

It has been shown that the carbon prenylates
of p-cummaric acid in Brazilian propolis act
against hepatocarcinoma, that the prenethyl es-
ter of caffeic acid and of methyl caffeate inhibit
breast cancer and melanoma'! , and that in “in
vitro” tests, artepilina C shows antibacterial ac-
tivity and causes significant damage to solid
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En propolis brasilefio se ha comprobado que
los derivados carbono prenilados de &cidos p-
cumaricos actlian contra el hepatocarcinoma, que
los prenetil éster del &cido cafeico y del metil
cafeato inhiben el cancer de mamay el melano-
ma'* y que, en ensayos in vitro, la artepilina C
muestra actividad antibacteriana y, causa dafios
significativos sobre tumores solidos y células
leucémicas® y, su inyeccion intratumoral (500
Hg tres veces por semana), provoca apoptosis,
mitosis abortiva y necrosis masiva en células
humanas tumorales malignas. Ademas, junto con
la supresion del crecimiento tumoral se produjo
un incremento del cociente de células T CD4/
CD8 y del numero total de células T-helper que
indican que la artepilina C actta sobre el siste-
ma inmunoldgico y que posee una actividad
antitumoral directa, con efectos citotoxicos e
inhibidores del crecimiento de las células tumo-
rales®.

Tanto el prépolis como la artepilina C inhi-
ben la peroxidacion lipidica y el desarrollo de
canceres pulmonares, evitan la progresién de los
adenomas a carcinomas® y previenen frente ala
oxidacion y carcinogénesis inducida por triace-
tato férrico de nitrilo en ratones™.

Tras haber establecido, en diversos estudios
previos, que los ésteres del &cido cafeico del
propolisinhiben el crecimiento tumoral, tanto en
células de adenocarcinoma col énico humano como
en lesiones precancerosas inducidas en colon de
rata, se ensaya €l posible efecto de unadietaala
gue se ha adicionado propolis (750 ppm de feni-
letil-3-metilcafeato) sobre la carcinogénesis in-
ducida por azoximetano subcutdneo en la muco-
sa col6nica de ratas macho, observandose que el
metilcafeato inhibe de forma significativa la in-
cidencia y la multiplicidad, invasiva y no inva-
siva, de los adenocarcinomas de colon, disminu-
yendo, casi ala mitad respecto alos controles, la
actividad de la mucosa coldnica, la produccién
de &cido araguidonico y el volumen del tumor®:,

Se sugiere que €l propolis gerce un efecto
protector en la carcinogénesis col6nica, evitando
el desarrollo de las lesiones preneoplésicas, ya
gue una dosis de 30 mg/kg de extracto etandlico,
administrada tras la exposicién a un agente can-
cerigeno (1,2 dimetilhidrazina) se asocia de forma
significativa a una disminuciéon del nimero de
criptas aberrantes en el colon distal®.
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tumours and leukemic cells®. Its intratumoral
injection (500 pg, three times per week) causes
apoptosis, abortive mytosis and massive necro-
sis in human malignant tumorous cells. Further-
more, together with the suppression of tumoral
growth, an increase in the quotient of T CD4/
CD8 cells and the total number of T-helper cells
was seen to occur. This indicates that artepilina
C acts upon the immunological system and pos-
sesses direct anti-tumoral activity with cytotoxic
effects and inhibits tumoral cell growth®.

Both propolis and artepilina C inhibit lipid
peroxidation and the development of pulmonary
cancers, prevent the progression of adenomas and
carcimonas® and prevent oxidation and carcino-
genesisinduced by nitrile ferric triacetate in mice®.

After having established, in several previous
studies, that the caffeic acid esters in propolis
inhibit tumoral growth, both in human colonic
adenocarcinoma, as in pre-cancerous wounds
induced in rat colons, the possible effect of a
diet with added propolis (750 ppm of phenyle-
thyl-3-methylcaffeate) on the carcinogenisis in-
duced by subcutaneous azoxymethane in colonic
mucose in male rats was studied. It was found
that methylcaffeate significantly inhibits invasi-
ve and non-invasive multiplicity of colonic
adenocarcinomas by reducing by half, with res-
pect to control groups, colonic mucose activity,
arachidonic acid production and the volume of
the tumor®,

It is suggested that propolis exerts a protecti-
ve effect in colonic carcinogenesis, preventing
the development of preneoplasic lesions, given
that a dose of 30 mg/kg of ethanolic extract,
administered after exposure to a cancerous agent
(1,2 dimethylhydrazine), is strongly associated
with areduction in the number of aberrant crypts
in the distal colon®.

Ophthalmology

Propolis, rich in antioxidants, prevents 70%
of cases of cataract formation induced by expo-
sure to selenites®.

After inducing corneal lesions with sodium
hydroxide or silver nitrate in a group of rabbits,
topical treatments with propolis extracts or dexa-
methasone were applied. Similar results were
obtained for both substances®.
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Oftalmologia

El prépolis, rico en antioxidantes, previene
en un 70% de los casos la formacion de catara-
tas inducidas por exposicion a selenitos™.

Tras inducir con hidréxido sédico o nitrato
de plata lesiones corneales a un grupo de cone-
jos se les trata tépicamente con extractos de
propolis o con dexametasona, obteniéndose con
ambas sustancias efectos similares®%.

En la queratitis postherpética, la aplicacion
local de unos finos apdsitos de propolis durante
10-15 dias acelera significativamente la epiteli-
zacion de la cornea, reduce a la mitad el tiempo
de recuperacion y duplica la agudeza visua de
los pacientes control %,

Odontologia

Los extractos alcohdlicos de prépolis poseen
una accion anestésica local, atribuible a sus con-
tenidos en pinocembrinay ésteres de cafeato™ y
efectos cariostéticos que dependen de su compo-
sicion. Se ha observado que el extracto etandlico
de propolis brasilefio, rico en pinocembrina y
galangina, inhibe la actividad glucosiltransferasa
y € crecimiento del Streptococcus mutans® .
Las flavanonas, algunos dihidroflavonoles y el
sesquiterpeno tt-farnesol, que es el agente anti-
bacteriano mas activo, inhiben el crecimiento del
S mutans y del & sobrinus en la cavidad oral y
las flavonas y flavonoles, en particular la apige-
nina (4',5,7-trihidroxiflavona), inhiben la activi-
dad glucosiltransferasa del & mutans y dd &
sanguinis®.

La histologia dental demuestra que tanto la
pasta dental a base de prépolis como la de hi-
droxido célcico inhiben el crecimiento bacteria-
no y estimulan la reparacion de la dentina'®, en
cambio, los colutorios a base de propolis no
impiden la formacion de placa dental **.

Otorrinolaringologia

Un estudio de casos y controles realizado en
nifios pone de manifiesto los efectos del propolis
sobre los procesos inflamatorios agudos y créni-
cos de las vias respiratorias altas. Se administra,
alos “casos’ y durante toda la estacion fria, un
extracto acuoso comercial de propolis con un
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In postherpetic kerétitis, the local application
of thin propolis dressings for 10-15 days signi-
ficantly accelerates corneal epithelisation, redu-
ces by half recuperation, and doubles visual sharp-
ness in control patients®.

Dentistry

Alcohalic extracts of propolis posses local
anesthetic action, which is attributable to its content
in pinocembrin and caffeate esters* and compo-
sition dependent cariostatic effects. Ethanolic
extracts of Brazilian propolis, rich in pinocem-
brin and galangin, have been found to inhibit
glucosiltransferase activity and the growth of
Streptococcus mutans® . Flavanones, some di-
hydroflavanols and tt-farnesol sesquiterpene, which
is the most antibacterial agent, inhibit the growth
of . mutans and S sobrinus in the oral cavity.
Flavons and flavanols, in particular apigenin
(4,5, 7-trihydroxyflavon), inhibit glucosiltransfe-
rase of . mutans and . sanguinis®.

Dental histology shows that both propolis and
calcium hydroxide based toothpaste inhibit bac-
terial growth and stimulate dentine repair'®. On
the other hand, propolis based mouthwashes do
not prevent the formation of dental plaque®.

Otorhinolaryngol ogy

A study of cases and controls carried out on
children has revealed the effects of propolis on
acute and chronic inflammatory processes in the
upper respiratory tracts. An aqueous extract of
commercial propolis (NIVCRISOL®), with ahigh
flavonoid content, was administered to both ca-
ses and control group and the effects were mo-
nitored through clinical observation and periodic
analysis of viral, bacterial and fungal loads. The
results indicated that this treatment reduces the
number of symptomatic cases and the viral and
microbial loads in the upper tract. Due to its
effectiveness, good tolerance and low cost, its
administration as a contributory remedy in the
treatment of acute or chronic rhino-pharyngitis®
has been proposed.
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elevado contenido de flavonoides (N1VCRISOL®)
y, a igua que los controles, se monitorizan por
observacion clinica y andlisis periédicos de la
carga de virus, bacterias y hongos. Los resulta-
dos indican que el tratamiento reduce el nimero
de casos sintométicos y disminuye la carga viral
y microbiana de las vias altas. Por su eficacia,
buena tolerancia y bajo coste se propone su ad-
ministracion como coadyuvante en el tratamien-
to de las rinofaringitis agudas o crénicas!®.

Metabolismo mineral

Se estudia, en ratas sanas 'y con anemia ferro-
pénica de origen nutricional, los efectos de la
adicion de propolis a la dieta sobre la utilizacién
digestiva de hierro, calcio, fésforo y magnesio.
El prépolis produce, en ambos grupos, una ga-
nancia de peso, que justifica su utilizacién como
fortificante, ademéas de mejorar la utilizacién
digestiva del hierro, favorecer el metabolismo
fosfocalcico y mantener en niveles adecuados €l
del magnesio. En las ratas anémicas mejora la
eficiencia en la regeneracion de la hemoglobina
y la utilizacion digestiva del calcio y del magne-
sio, lo que atenla los efectos adversos de la
deficiencia férrica sobre el metabolismo de estos
mineral es'®.

Alcoholismo

En ratas con hepatopatia alcohdlica experi-
mental, por administracion oral de etanol (3 g/
dia) durante un mes, se observa que la adminis-
tracion, tres veces a dia durante tres dias, de
extractos etandlicos de propolis, a una concen-
tracién de 10 mg/kg, disminuye significativamente
las concentraciones de transaminasas (GOT y GPT)
y de triacilglicéridos séricos y hepéticos; con 30
mg/kg se evita que aumenten significativamente
las concentraciones de los citocromos P-450 y
NADPH-dependiente-C-reductasa y la peroxida-
cion lipidica, disminuyendo notablemente la de-
generacion grasa hepatocelular y la vacuoliza-
cion 'y con 100 mg/kg disminuye la concentracion
hepética de glutation reducido y se incrementa
la actividad de la glutation-S-transferasa y de la
y-glutamilcisteina sintetasa>'®. Asi pues, los
antioxidantes del prépolis gjercen un efecto he-
patoprotector que, en el de origen europeo, se
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Mineral metabolism

The effect of the addition of propolis in the
diet of healthy rats and rats with ferropenic ane-
mia to the digestive use of iron, calcium, phos-
phorus and magnesium has been studied. Propo-
lis was found to produce, in both groups, weight
gain. This would justify its use as a strengthe-
ning additive, where in addition to improving
the digestive use of iron, it serves to aid the
phosphorus and calcium metabolism and to main-
tain suitable levels of magnesium. In anaemic
rats it improves the efficiency of haemoglobin
regeneration and the digestive use of calcium
and magnesium, which moderates the adverse
effects of iron deficiency on the metabolism of
these mineral s\,

Alcoholism

In rats with experimental alcoholic hepatopa-
thy through the oral administration of ethanol
(3g/day) for one month, the administration of
ethanolic extracts of propolis at a concentration
of 10mg/kg administered three times per day for
three days, was found to significantly reduce
concentrations of transaminase (GOT & GPT),
and serum and hepatic triacylglyceride. At 30mg/
kg significant increases in P-450 cytochrome and
NADPH dependent-C-reductase concentrations,
and lipid peridoxation are avoided, resulting in a
notable reduction in hepatocellular fat degenera-
tion and vacuolisation. At 100mg/kg the hepatic
concentration of reduced glutathione diminishes
and glutathione-S-transferase and y-glutamylcys-
tein sinthetase activity increases'*. Consequen-
tly, the antioxidants of propolis have a hepato-
protective effect that in propolis of European origin
is attributed to the caffeic and ferulic acids and
their esters, and to a lesser extent to the flavonic
aglycones, while in the Brazilian variety, it is
associated with two derivatives of dicaffeoylqui-
noic acid (3,4-dicaffeoylquinoic-acid and its methyl
ester)™.

QUALITY EVALUATION

The multiple and varied beneficial properties
of propolis to health, which are dependent on its
compounds, justify the necessity of an adequate
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atribuye a los &cidos cafeico y ferdlico y a sus
ésteres y, en menor cuantia, a las agliconas fla-
vonicas y en el brasilefio se relaciona con dos
derivados del &cido dicafeoilquinoico (&cido 3,4-
dicafeoilquinoico y su metil éster)™.

EVALUACION DE LA CALIDAD

Las multiples y variadas propiedades benefi-
ciosas para la salud del propolis, que dependen
de sus componentes, justifican la necesidad de
una correcta evaluaciéon de su calidad, y si bien
distintos paises disponen de pardmetros oficiales
para dicha evaluacién, son escasos los ensayos
de que se disponen para medir su actividad bio-
l6gica®*. Para que la calidad de un prépolis se
considere buena debe cumplir los siguientes re-
quisitos™:

1. Estar libre de contaminantes toxicos.

2. Contener bagjos porcentgjes de cera, mate-

ria insoluble y cenizas.

3. Definir su procedencia botanica para de-

terminar el tipo de compuestos activos.

4. Tener contenidos elevados de principios

activos.

Por ello, para evaluar la calidad del prépolis
ademas de lainspeccion visual de sus caracteris-
ticas fisicas y organolépticas (aspecto, consis-
tencia, sabor, origen, color u olor), véase la Tabla
3, gque proporcionan una apreciacion subjetiva
del producto y ciertarelacion con su calidad real,
se deben determinar los contenidos de principios
activos que permiten una evaluacion real y obje-
tivall,los_
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evaluation of its quality. Although different coun-
tries have official parameters available to deter-
mine such an evaluation, tests to measure its
biological activity are scarce®*. In order for the
quality of propolis to be considered as high, the
following requisites should be fulfilled':

1. It should be free from toxic contaminants.

2. It should contain low percentages of wax,

insoluble materials and ash.

3. Its botanical origin should be defined, in

order to determine its active compounds.

4. 1t should have a high content in active prin-

ciples.

In the evaluation of the quality of propolis, in
addition to a visual inspection of its physical
and organoleptical characteristics (appearance,
consistency, origin, colour or smell (see Table
3), which provide a subjective appreciation of
the product and an indication of quality to acertain
degree, the contents of its active principles should
be determined, in order to provide a real and
objective evaluation*%,

TABLA 3: Caracteristicas organolépticas que permiten evaluar la calidad del prépolis'®

PARAMETRO CALIDAD CALIDAD CALIDAD
BUENA MEDIA INFERIOR
PRESENTACION | Escamasy granulos Bloques o pelotas Polvo
ASPECTO Al corte, difieren color |Leve diferencia de color d | Sin diferencia de color d
externo e interno corte corte
COLOR Verdoso, amarillo, Marrén Oscuro
naranja o con tintes del
mismo color
OLOR Resinoso aromético Resinoso Inodoro
SABOR Picante o resnoso Resinoso leve Insipido
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TABLE 3: Organoleptic characteristics that permit the quality evaluation of propolis'®
PARAMETER QUALITY QUALITY QUALITY
GOOD AVERAGE POOR
PRESENTA-TION | Flaky and granulated In blocksor balls Powder
APPEARANCE On cutting differencesin | Slight differences in external No differencesin external and
external and internal and internal colouring internal colouring
colouring
COLOUR Green, yellow, Brown Dark
orange or shades of the
same colour
SMELL Aromaticresin Resinous No smdl
TASTE Spicy or resinous Slightly resinous Insipid

Para caracterizar muestras brutas de propolis
se propone determinar |os contenidos de: fenoles
totales, flavonoides, ceras, cenizas, compuestos
volétiles y residuo seco. En €l caso de las tintu-
ras se determinan los fenoles totales, los flavo-
noides, las ceras, ladensidad y el etanol®. En el
Tabla 4 se muestran los parametros analiticos
que definen la calidad del propolis.

In the characterisation of raw samples of pro-
polis, it is proposed that content of the following
compounds should be determined: Total phe-
nols, flavonoids, wax, ash, volatile compounds
and dry residue. In the case of tinctures, total
phenols, flavonoids, waxes, density and ethanol
should be determined!®®. In table 4, the analyti-
cal parameters that define the quality of propolis
are shown.

TABLA 4. Parametros analiticos que definen la calidad del prépolis'®

TABLE 4. Analytical parameters that define the quality of propolisi®

PARAMETRO e CALIDAD (B) CALIDAD (C) CALIDAD
PARAMETER BUENA MEDIA INFERIOR
(A) GOOD (B) MEDIUM (C)LOW
QUALITY AVERAGE POOR
Test de identidad + + +
| dentity test
Reaccion de Shinoda + + +
Shinoda reaction
Indice de oxidacion >0-1.5s 16-5s 51-12s
Oxidation index
Resinas sol ubles en etanol 96° 70-85% 55-69% 40-54%
Soluble resins in ethanol 96°
Cera + impurezas 15-30% 31-45% 46-60%
Wax + impurities
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El test de identidad consiste en tres reaccio-
nes quimicas simultdneas que comprueban la
presencia de principios activos (fenoles totales)
en lasresinasy, por tanto, permiten establecer €l
porcentaje de resinas solubles en etanol vy, esta-
blecer el rendimiento del propolis y su residuo
tras la extraccion con disolventes. El porcentgje
de cera e impurezas mecanicas indica lafraccién
sin utilidad préctica 'y, a mayor porcentaje, me-
nor calidad del producto.

La reaccion de Shinoda, sirve para detectar
flavonoides y el indice de oxidacion, determina-
cion que se incluye en las normas de calidad de
varios paises (Rusia, Cuba y Rumania), evalla
su poder antioxidante frente al permanganato
potésico y, a mayor velocidad, mejor calidad del
propolist®s.

El indice de oxidacion depende de los com-
puestos fendlicos y, en menor medida, de los
&cidos grasos insaturados de cadenalarga. Muestras
de prépolis con un contenido de compuestos
fendlicos superior a 7% tienen indices de oxida-
cion inferiores a los 22 segundos™™.

La dificultad para establecer normas comu-
nes de control de calidad es un gran impedimen-
to para la comercializacion del propolis.

EFECTOS SECUNDARIOS

El propolis es relativamente atoxico, dosis
diarias de 1400 mg/kg no causan ningun efecto
negativo en ratones, aunque masticar grandes
cantidades de propolis en bruto puede producir
nauseas y trastornos digestivos®, a los apiculto-
res a menudo les produce dolor de cabeza a
inspeccionar las colmenas® y no son infrecuen-
teslas reacciones alérgicas®, en particular al cafeato
de isoprenilo™®.

Antes de iniciar un tratamiento con propolis
conviene realizar una prueba de alergia, bien por
aplicacion tépica del producto en el antebrazo o
por via oral adoptando las debidas precauciones.

CONCLUSIONES

Desde muy antiguo el prépolis se ha utiliza-
do, de forma empirica, en el tratamiento de
multiples patologias. En la actualidad el avance
de las técnicas analiticas ha permitido conocer
mejor su composicion y estudiar la actividad de
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The identity test consists of three simultaneous
chemical reactions which check for the presence
of active principles (total phenols) in resins and
therefore, check the percentage of soluble resins
in ethanol and establish the yield of propolis and
its residue after extraction with solvents. The
percentage of wax and mechanical impurities
indicate the fraction of substances which are of
no practical utility. The higher the percentage,
the lower the quality of the product will be.

The Shinoda reaction, serves in the detection
of flavonoids and the index of oxidation. Such a
determination isincluded in the quality standards
in numerous countries (Russia, Cuba and Ruma-
nia). Thetest evaluates antioxidant power against
potassium permanganate, where the greater the
velocity of the reaction, the higher the quality of
the propolis will be'®.

The index of oxidation is dependant on the
phenolic compounds and to a lesser extent, the
unsaturated long chain fatty acids. Samples of
propolis with a content of phenolic compounds
over 7%, present oxidation indices of less than
22 seconds'’.

The difficulty in establishing common quali-
ty control standardsis a great impediment in the
commercialisation of propolis.

SIDE EFFECTS

Propolis is relatively atoxic. Daily doses of
1400mg/kg have no negative effect in mice.
However, chewing large quantities of raw pro-
polis can produce nausea and digestive disor-
ders®. Apiarists often suffer from headaches while
inspecting beehives® , and allergic reactions are
not uncommon?, particularly to isoprenyl caffea-
telOSI

Before initiating propolis treatment, an aller-
gy test should be carried out, either through a
topical application of the product on the forearm,
or orally, after the appropriate precautions have
been taken.

CONCLUSIONS

Propolis has been used empirically in the treat-
ment of multiple pathologies since ancient ti-
mes. In the present day, subsequent to the ad-
vancement of analytical techniques, greater
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sus componentes. Los resultados obtenidos con-  knowledge concerning its composition is availa-
firman su eficacia, principalmente, como antioxi- ble, permitting the study of the activity of its
dante, antiinflamatorio y antimicrobiano. compounds to be carried out. The results obtai-
ned confirm its effectiveness, mainly, as an an-
tioxidant, anti-inflammatory and anti-microbial

agent.
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