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The objective of this research was based on the comparison of inhibition halos of a sample of Staphylococcus
aureus, faced in vitro with eight antibiotics used in medicine, as well as four alcoholic concentrations of propolis.
The results indicate that the antimicrobial action of propolis, depending on the bioactive compounds such as: fla-
vonoids, polyphenols, aromatic acids, etc., contained in this product. The antibacterial activity of the four propolis
dilutions produced inhibition halos between 10 and 20 mm. Of the eight antibiotics with which the comparison
was made, only erythromycin was found to be resistant to S. aureus. Penicillin produced halos with smaller di-
mensions. Although the halos derived from the rest of the antimicrobials were greater than those from propolis,
many of them were found within the range originated by said product from the hive. Compared antibacterial re-
sistance has not been demonstrated, with which over the year’s antibiotics present, when used indiscriminately to
eliminate or control antimicrobial agents
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El objetivo de esta investigacion se basé en la comparacion de halos de inhibicién de una muestra de Staphyloco-
ccus aureus, enfrentada in vitro a ocho antibiéticos de uso en medicina, asi como, al enfrentamiento a cuatro
concentraciones alcohélicas de propoleos. Los resultados sefialan que la accién antimicrobiana de propdleos, de-
pende de los compuestos bioactivos como: flavonoides, polifenoles, acidos aromaticos, etc., contenidos en este
producto. La actividad antibacteriana de las cuatro diluciones de propéleos, produjeron halos de inhibicién entre
10 y 20 mm. De los ocho antibiéticos con los que se realizd la comparacion, solo la eritromicina result ser resis-
tente a S. aureus. La penicilina produjo los halos con menores dimensiones. Aunque los halos derivados por el
resto de los antimicrobianos fueron mayores a los del propéleos, muchos de ellos se encontraron dentro del rango
originado por dicho producto de la colmena, no se ha demostrado resistencia antibacteriana comparada, con la que
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a lo largo de los afios los antibidticos presentan, al ser usados indiscriminadamente para eliminar o controlar agen-

Palabras clave: tes antimicrobianos.
Propéleos,

extracto etandlico,

antimicrobiano,

halos, 2022. Journal of the Selva Andina Research Society®. Bolivia. Todos los derechos reservados.

inhibicion.

Introduction

Antibiotics constitute the treatment of infectious dis-
eases. The development of evolutionary mecha-
nisms, by microorganisms to evade antibiotic action,
generates risks in therapy and health, both animal and
human. Despite advances in research, search and de-
velopment of new antimicrobials, difficult situations
are frequently reported when treating bacterial infec-
tions that, due to their indiscriminate use, present re-
sistance to themd.

In recent years, various microorganisms have devel-
oped resistance to different drugs used for their con-
trol. Among these, the high resistance of Escherichia
coli and Staphylococcus aureus to antibiotics stands
out, constituting the main causes of hospital-acquired
illnesses?. S. aureus presents resistance to methicillin
between 50 to 85 % of isolates worldwide?.
Staphylococci are Gram-positive aerobic microor-
ganisms. The most pathogenic of them, S. aureus,
typically causes skin infections, sometimes pneumo-
nia, endocarditis, and osteomyelitis, and is generally
associated with abscess formation. Some strains pro-
duce toxins that cause gastroenteritis, scalded skin
syndrome, and toxic shock syndrome. Diagnosis is
made with Gram stain and culture, treatment usually
includes penicillinase resistant betalactams, but as re-
sistance to antibiotics is common, the use of vanco-

mycin or other more modern drugs may be neces-

sary?,
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Due to the high resistance of pathogens in Mexico
against various treatments with synthetic antibiotics
such as: ampicillin, ciprofloxacin, ceftriaxone (those
that have shown susceptibility below 60 %), treat-
ments of natural origin are sought. and friendly to the
environment,

Propolis is a natural and innocuous product used in
traditional medicine since ancient times, due to its bi-
ological properties, a substance with a complex com-
position and resinous appearance, elaborated by Apis
mellifera L. bees from the vegetation adjacent to the
hive, these insects collect plant exudates, damaged
tissues as a protection measure, resins, lacquers,
gums and oils®.

The biological activity of propolis is due to its chem-
ical composition based on: 55 % resins and balsams,
30-40 % beeswax, 5-10 % essential or volatile oils, 5
% pollen and other organic and mineral materials’.
The resinous fraction of propolis is made up of phe-
nolic and flavonoid compounds that are very im-
portant therapeutically?, they have an essential syn-
ergistic effect for beneficial biological activities in
humans and animals: antibacterial, antifungal, antivi-
ral, antioxidant, immunomodulatory, among others®.
Due to the antimicrobial capacity provided by poly-
phenols, mostly flavonoids, esters and phenolic ac-
ids, different beneficial effects for health are at-
tributed to propolist®
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Other propolis compounds apart from polyphenols
include: caffeic acid, ferulic acid, isoferulic acid, 3,4-
dimethoxycinnamic acid, pinobanksin, caffeic acid
benzyl ester, caffeic acid phenethyl ester, apigenin,
pinocembrin, chrysin and galangin, etcl. Flavo-
noids, aromatic acids, diterpenoids and phenolic
compounds are considered to be the main chemical
constituents responsible for the biological properties
of propolist2,

The antimicrobial activity, a fundamental property of
propolis, its bacteriostatic, bactericidal action is
based on the inhibition of nucleic acids and degrada-
tion of the cytoplasmic membrane, mainly attributed
to flavonoids such as pinocembrin, quercetin,
naringenin, acacetin, apigenin, chrysin, galangin,
kaempferol and pinobanskinal, as well as alteration
in ion channels as a result of phosphorylation and
dephosphorylation reactions, decreasing the inhibi-
tion of bacterial motility.

Akca et al.1 state that the antimicrobial mechanisms
shown by flavonoids are: inhibition of motility, inhi-
bition of nucleic acid synthesis, inhibition of cyto-
plasmic membrane functions, inhibition of metabo-
lism energy, inhibition of binding and biofilm for-
mation, inhibition of porins, and attenuation of path-
ogenicity.

Flavonoids are compounds made up of two phenyl
rings, A and B, linked through a pyran ring C with
additional functional groups, which generates differ-
ent types of flavonoids, such as chalcones, fla-
vanones, flavones, flavonols, proanthocyanidins, an-
thocyanidins, flavandiols, isoflavones and aurones,
compounds that give it antioxidant, antimicrobial,
healing and anti-inflammatory characteristics®.
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Apart from the active role that flavonoids play in the
destruction of organisms, they strongly affect con-
nective tissues by inhibiting some of the enzymes
that can hydrolyze their network of proteoglycans
and proteins. This mesh sterically hinders the diffu-
sion of infectious organisms through the tissue®.
Given its antimicrobial properties, propolis is the
subject of countless studies where the inhibitory ef-
fect on bacteria such as: E. coli, Lactobacillus planta-
rum, S. aureus, S. epidermidis, Pseudomonas aeru-
ginosa, P. fluorescens, Listeria monocytogenes, L.
innocua was evaluated, Klebsiella pneumoniae, Sal-
monella typhimurium, S. enteritidis, Streptococcus
agalactiae, S. mutans, Bacillus cereus, B. subtilis,
Citrobacter freundii, Enterobacter aerogenes, Shi-
gella dysenteriae, Yersinia enterocolitica, Pantoea
agglomerans, Vibrio cholerae, among others, the re-
sults are variable even when dealing with the same
microorganism2<Z,

In vitro tests have shown that propolis extracts are
more effective against Gram-positive (S. aureus,
Streptococcus f-haemolyticus) and that they only act
against some Gram-negative bacteria such as E. coli
or P. aeruginosa®.

Authors such as Gil et al.2 and Agurto Mendizabal
& Cuya L6pez2 obtained antimicrobial activity with
a partial bacteriostatic and bactericidal effect by ap-
plying ethanolic extracts of Venezuelan, European
and Mexican propolis?, against S. aureus, by using
minimum inhibitory concentration (MIC) and mini-
mum bactericidal concentration (MBC) of 1 % and 2
%, and MIC of 62.5 pg/mL and 125 pg/mL.
Considering that the excessive use of antibiotics
leads to antimicrobial resistance in bacteria, and it is
necessary to study treatments of natural origin
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against them, the objective of this work was based on
making a comparison of the inhibition halos of a
sample of S. aureus after applying in vitro antibio-
gram discs of eight antibiotics used in health and
discs of four ethanolic concentrations of propolis, in
order to obtain satisfactory results with propolis so-
lutions and thus have a natural and safe product to
confront the microorganism analyzed.

Materials and methods

The S. aureus strain used in this research came from
the strain bank belonging to the Center for Hygiene
and Epidemiology of the province of Sancti Spiritus,
Cuba, and was isolated from a patient with a skin le-
sion. In the Reference Laboratory for Research and
Beekeeping Health (LARISA), the microorganism
was planted in nutrient agar medium (AN), after in-
cubation and growth at 37 °C/24 h, it was kept refrig-
erated, until the moment of storage its use for re-
search work, this bacterium was confronted with
eight antibiotics, as well as four alcoholic dilutions

of propolis. The propolis was purchased from the
API-CUBA Company, in charge of marketing this
product from the hive.

The dilutions of ethanolic extracts of propolis (EEP)
were prepared with distilled water, alcohol and crude
propolis according to the volume to be prepared and
the amount in grams of said product that was needed
for each dilution. To carry out the dilutions, the
method described by Sforcinl was taken into ac-
count, who used 30 g of propolis to elaborate a dilu-
tion in 100 mL of 70 % alcohol, although under la-
boratory conditions a sample of propolis (30 g), to
which 100 mL of 96 % alcohol of this pure formula-
tion was added, the different calculations of the dilu-
tions with lower concentration of propolis and alco-
hol were made. After preparing the four solutions,
they were kept in amber containers protected from
light for 14 days. Several times a day all the dilutions
were homogenized to help the propolis to contribute
its bioactive properties in the ethanolic preparation.
At the end of the period, the dilutions were purified
on sterile filter paper, keeping the extracts in amber
bottles at room temperature.

Table 1 Preparation of ethanolic extracts of propolis (EEP) or propolis tinctures

EEP 20% 15% 10% 5%
Propolis () 20 9/100 mL 15 g/100 mL 10 g/100 mL 5 g/100 mL
Alcohol 64° 320 16°
Distilled water (mL) 34 67 84

In the investigation, antibiogram disks of eight anti-
biotics used in the control of the bacteria named
above were also used, they were provided by the
Ministry of Public Health of Cuba, corresponding to
the Brand Liofilchem, Italy with Lot number:
093019116.

In the laboratory work, under sterile conditions inside
a Biological Safety Cabinet, eighteen sterile Petri
dishes were used with the AN culture medium, in

each of the plates the sowing of S. aureus was carried
out, then of taking a well loaded hoe from a previous
crop. Bacterial colonies were streaked in the me-
dium, performing this process across the width of the
plates. With the help of a crystallographic pencil,
each plate was divided into four. In each framed sec-
tion, the antibiotic that would be used to verify the
MIC of S. aureus, therefore, six plates contained the

antibiogram discs for: amikacin, chloramphenicol,
38
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tetracycline, and penicillin, and another six with the
discs for: doxycycline, ciprofloxacin, cotrimoxazole,
and erythromycin. Filter paper discs previously ster-
ilized and soaked for 24 h with propolis dilutions of
20, 15, 10 and 5 % were added to the remaining six
plates. Then, all the plates were incubated at 37 °C/24
h, after which the inhibition halos produced by the
antibiotics were measured as the ethanolic dilutions
of propolis.

Since Mueller Hilton agar culture medium (MHA)
was not available in the laboratory, an ideal medium

for reading the antibiogram, AN was used, where the
growth and inhibition of S. aureus was also verified.
To carry out the statistical analysis of the results,
Statgraphics Version 5.1 in Spanish for Windows?#
was used, the Contrast Tests t of comparison of
means (t-test) were carried out to know if there were
significant differences in the results obtained for the
different percentages at which propolis tinctures
were applied.

Results

Table 2 Inhibition halos and means obtained by the antibiotics, after the reading made after 24 h of incubation

Antibiotic amikacin chlorampfenicol tetracycline penicillin doxycycline  ciprofloxacin cotrimoxazole  erytromycin
1 20 16 18 10 19 23 20 0
2 20 20 17 7 20 21 23 0
3 16 22 17 12 21 21 20 0
4 20 24 19 12 24 23 23 0
5 17 27 19 9 20 23 25 0
6 16 24 19 3 21 20 11 0
Promedio  18.1666667 22.16666667 18.16666667 105 20.833333 21.83333333 20.16666667

Table 3 Halos of inhibition and means obtained by the ethanolic extracts of propolis after the reading made
after 24 h of incubation

EEP (%) 20 15 10 5

1 15 15 14 11

2 15 13 12 10

3 16 16 13 14

4 15 17 13 14

5 20 13 12 10

6 20 15 12 12
Average 16.8333333  14.83333333  12.6666667  11.8333333

Of the eight antibiotics used, antimicrobial activity
against S. aureus was obtained with seven of them,
erythromycin did not show inhibition (Table 2).

The four ethanolic dilutions of propolis gave halos of
inhibition against the microorganism to a greater or
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lesser extent. Although with most antibiotics, halos
higher than those obtained with propolis solutions
were reached, their halos presented similarities to
those produced by antibiotics, in addition, when
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comparing propolis dilutions at 10 and 5 %, we ob-
tained inhibition halos greater than those reported by
penicillin (Table 3). Statistical analysis between an-
tibiotics revealed differences that mainly benefited
chloramphenicol, doxycycline, ciprofloxacin, and
cotrimoxazole. Amikacin and tetracycline showed
highly significant differences when compared to pen-
icillin.

Figure 1 Means obtained by averaging the inhibition
halos of the six replicates of amikacin and
chloramphenicol antibiotics, after the readings

Cloranfenicol Amilkacina

Different letter s express significant difference, benefiting chloramphenicol with a
P-Value = 0.0470679

Figure 2 Means obtained by averaging the inhibition
halos of the six replicates of amikacin and ciprofloxa-
cin antibiotics, after the readings

MediasHalosde Inhibicin

Amilacima Ciprofloxacino

Different letters express significant difference, benefiting ciprofloxacin with a P-
Value = 0.00419613

The means obtained by averaging the inhibition halos
of the six replicates of antibiotics amikacin and chlo-
ramphenicol (Figure 1), amikacin and ciprofloxacin
(Figure 2), cotrimoxazole and penicillin (Figure 3),

after readings after 24 hours of incubation. As men-
tioned before, when comparing the halos produced
by amikacin and tetracycline, with those of penicil-
lin, highly significant differences were found with
values of p=0.000105644 and 0.0000178965, against
S. aureus.

Figure 3 Means obtained by averaging the inhibition
halos of the six replicates of cotrimoxazole and
penicillin antibiotics, after the readings

Medias Halos deInhibicion

20.16
! 10.5
J I

Cotrimoxasol Penicilina

Different letters express significant difference, benefiting cotrimoxazole with a P-
Value= 0.00132035

In Figure 4, the inhibition halos against S. aureus are
due to the antimicrobial action of the antibiotics, as
well as the absence of halos by erythromycin.

During the statistical analysis of the four ethanolic
concentrations of propolis, differences were found
between the 20-10, 20-5, 15-10 and 15-5 % dilutions,
with the 20 and 15 % solutions benefiting. Compar-
ing propolis tinctures with antibiotics, differences fa-
voring most antibiotics were obtained. Between the
20 % dilution and amikacin, tetracycline, cotrimoxa-
zole, no statistical differences were found as they had
similar results in terms of the inhibition halos of the
bacteria studied. Were only reached significant dif-
ferences when confronting the propolis concentra-
tions of 20 and 15 %, and comparing them with the
results obtained by penicillin (P= 0.000947989 and
0.00329998). Although the dilutions 10 and 5 %
showed inhibition halos greater than those produced

40
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by this last antibiotic, they did not show statistical
differences.

Figure 4 Halos of inhibition of Staphylococcus aureus produced by seven of the antibiotics used in the research

As can be seen, the bacteria is also inhibited in nutrient agar medium, in the absence of Mueller Hilton agar medium.

In Figures 5 and 6, the results of the means obtained
by averaging the inhibition halos of the six replicates
of propolis at 20 and 10 % (Figure 5), propolis at 15
and 5 %, (Figure 6) after the readings after 24 h of
incubation.

Figure 5 Means obtained by averaging the inhibition
halos of the six replicates of propolis at 20 and 10 %,
after the readings

Medias HalosdeInhibicion

16.83
12.66

TP20% TP10%

Different letters express significant statistical difference, benefiting the 20 % solu-

tion with a P-Value= 0.00294017

M

In addition to these analyzes between the ethanolic
solutions of propolis, significant statistical differ-
ences were also obtained when comparing the 20-5
and 15-10 % tinctures, with the 20 and 15 % dilutions
being favored at all times.

Figure 6 Means obtained by averaging the inhibition
halos of the six replicates of propolis at 15 and 5 %,
after readings

Medias Halos de Inhibicion

14.83(a)
11.83 (b)

TP15% TP5%
Different letters express significant statistical difference, benefiting the 15 % solu-
tion with a P-Value= 0.012966

The inhibition produced by the four ethanolic solu-
tions of propolis can be clearly seen, which could
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have been greater, if kept in incubation for 24 more
hours, but it was decided.

Figure 7 The inhibition halos of the bacteria S. aureus product of the antimicrobial action of propolis are observed

Discussion

Garcia Rodriguez et al.Z expose in a previous work,
the standard patterns of the inhibition halo for S. au-
reus against a large number of antibiotics, some of
these were used in this research: penicillin (resistant
to halos < 28 mm, there is no range for intermediate,
while the bacterium would be sensitive to halos > 29
mm) , erythromycin (resistant halos < 13 mm, inter-
mediate 14-22 and sensitive > 23 mm), ciprofloxacin
(resistant halos < 15 mm, intermediate 16-20 and
sensitive > 21 mm), chloramphenicol (resistant halos
<12 mm, intermediate 13-17 and sensitive > 18 mm),

tetracycline (resistant halos < 14 mm, intermediate

\\ %) ‘

15-18 and sensitive > 19 mm). When analyzing the
averages reached by some of the antibiotics used in
this study, after comparing them with the standard
patterns of the inhibition halo proposed by Garcia
Rodriguez et al.2, Staphylococcus spp. shows sensi-
tivity to ciprofloxacin and chloramphenicol, while
against tetracycline its inhibition falls to the interme-
diate range.
According to Mensa et al.2%, more than 90 % of S.
aureus isolates produce betalactamases that inacti-
vate penicillin, one of the reasons being that in said
investigation penicillin caused less inhibition of S.
aureus. Koneman et al.2 suggest that S. aureus de-
velops resistance to antibiotics such as penicillin and
42
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erythromycin, our results coinciding with those
stated by said authors.

The antimicrobial activity of propolis is attributed to
its compounds: phenolic acids, coumarins, alkaloids,
flavonoids, esters, phenolic aldehydes and ketones, a
high antimicrobial potential, antibiotic, fungicidal,
antiviral and antitumor action, among others2-28, The
presence of pentacyclic triterpenes constitutes an im-
portant characteristic of the chemical composition of
propolis, linked to its anti-inflammatory, anticancer
and antiviral activity?. Boisard et al.2 in in vitro an-
timicrobial studies with propolis revealed that the in-
hibitory activity against Gram-positive bacteria be-
longing to the Staphylococcus and Streptococcus
genera is given by pinocembrin, a flavonoid present
in said hive product. According to Popova et al.2, A.
honey bees produce propolis rich in totarol and to-
tarolone diterpenes, which have shown antimicrobial
activity against S. aureus. Trusheva et al.22 state that
propoline C, D, F and G inhibit the growth of Gram-
positive bacterial strains (S. aureus, B. subtilis, L.
monocytogenes and Paenibacillus larvae), showing
propoline C, the greater antibacterial activity against
the bacteria studied, which was resistant to methicil-
lin, showing that Gram-positives have high suscepti-
bility to the action of the active principles of propolis,
since the cell wall of these bacteria It is made up of
only one type of molecule compared to Gram-nega-
tive bacteria, which have a multilayered wall, and by
therefore, they are more resistant to the antimicrobial
activity of said hive product®,

The results achieved with the EEP solutions show
greater inhibition halos and also on a smaller scale
than those obtained by Ferreira Bastos et al .2, in their
research they applied sixteen propolis samples
against S. aureus, reaching inhibition halos between
8 and 23 mm. Data similar to those of this research
were reported by Kujumgiev et al.£, in a study of the
antimicrobial activity of propolis from different
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countries, they obtained inhibition halos between 11
and 29 mm for S. aureus. Tovalino & Contreras2, in
vitro investigated the antibacterial effect of two prop-
olis solutions from Oxapampa-Peru (10 and 30 %)
against S. aureus (ATCC 25923), at 30 % it showed
greater inhibition with a mean of 11.77 mm. In this
investigation, superior results were obtained with the
four dilutions used. Gdmez et al.2Z, used EEP concen-
trations of 20, 40, 60, 80 and 100 % (96 % alcohol
dilutions), against S. aureus in which they reached
halos between 13 and 17 mm, determining the 20 %
dilution as the one with the highest MIC. Cabrera-
Rojas® used propolis ethanolic solutions between 90,
80, 70 and 60 % against the bacteria studied, and ob-
tained inhibition halos of 28.5 mm, 27.5 mm, 17.1
mm and 8.5 mm. The 90 and 80 % dilutions caused
the largest halos, and were higher than those obtained
in our work, although, with the 70 and 60 % concen-
trations used by the author, they obtained halos that
coincide with those obtained in this research, and
also lower, being demonstrated that, with lower solu-
tions, the inhibition of said microorganism is
achieved. Bucio-Villalobos & Martinez-Jaime2, ob-
tained inhibition halos of 1.6 cm with EEP. Gil et
al.19 in their research using the macro dilution tech-
nique in a tube showed that S. aureus can be inhibited
with EEP at much higher concentrations drops of 2
and 1 %. Agurto Mendizdbal & Cuya LO6pez2
reached inhibition halos of 12 mm when using EEP
from Ayacucho and Huaral (Mexico), against S. au-
reus. The same results were obtained in this work
with dilutions of 10 and 5 %, in which halos of 13
and 14 mm were also observed.

Diaz-Mena et al.%2, when evaluating the antimicro-
bial activity of Cuban EEP by the agar dilution
method, showed that the EEP had a markedly greater
effect against Gram-positive bacteria, with MIC val-
ues between 0.025 and 10 %, coinciding their results
with those of our research, inhibition of the growth
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of S. aureus, Gram-positive, was obtained with a
concentration of 10 %. Other researchers such as
Mercan et al.L and Gonsales et al.%2 found antibacte-
rial activity in propolis samples from Turkey, Pan-
ama and Sao Paulo, against Gram-positive bacteria,
such as S. aureus.

According to Moreno et al.%, during their research
with propolis dilutions, when S. aureus is incubated
for 48 h, its bactericidal effect is increased. In their
study, they concluded that 70 % of the propolis sam-
ples increased their antimicrobial activity after an in-
cubation time of 48 h when compared to the effect
detected at 24 h. As in this investigation the readings
for both the antibiotics and the propolis dilutions
were made at 24 h of incubation, this time could have
influenced that greater inhibition halos were not ob-
tained for the propolis concentrations, if they had
been maintained at incubation for two days.

Taking into consideration the research of Bucio-Vil-
lalobos & Martinez-Jaime®® who verified that when
using ethanol as a control treatment against S. aureus,
said reagent did not cause any inhibitory effect, com-
pared to the inhibition caused by the EEP, it was de-
cided not to apply it as another control treatment, in
this work.

EEP can be an alternative in antibacterial treatments,
since it is a natural product to which resistance has
not been demonstrated and whose only contraindica-
tion until now is that the patient is allergic to bee
products®.

Of the eight antibiotics used in the investigation, only
erythromycin did not produce inhibition of S. aureus
in comparison with the four ethanolic dilutions of
propolis, inhibition of the bacteria was obtained with
all solutions. Compared to the patterns with which
the inhibition halos produced by the antibiotics were
compared, the microorganism was sensitive to
ciprofloxacin and chloramphenicol, while its inhibi-
tion fell to the intermediate range when compared to

tetracycline. The antimicrobial action of penicillin
was inactivated by the betalactamases produced by
this microorganism when it came into contact with
this antibiotic. The concentrations of propolis 20 and
15 % caused the greatest halos of inhibition of the
microorganism by this product of the hive. During
the statistical analysis, both concentrations showed
significant differences when comparing the halos
produced by them, with those obtained with the anti-
biotic penicillin. Although the halos derived from the
EEP of 10 and 5 % were greater than those of peni-
cillin, no statistical difference was obtained when
comparing them with said antibiotic. All propolis so-
lutions showed inhibition of the analyzed microor-
ganism and, although in this work the presence of its
bioactive compounds was not verified as cited by
some authors, it can be estimated from the results
achieved that the Cuban propolis has these biological
properties.
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