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Summary

The antibacterial activity of honeydew honey and propolis was evaluated in vitro
against Staphyococcus aureus strains isolated from canine patients with dermatitis.

Performing a broth microdilution protocol we determined the antimicrobial potential
of honeydew honey and propolis and obtained data regarding the minimal inhibitory
concentration (MIC) and minimal bactericidal concentration (MBC). The sensitivity of
Staphylococcus aureus strains to honeydew honey was compared with an artificial honey
solution, while the sensitivity to propolis was compared to 96° alcohol.

Honeydew honey showed bactericidal effects against the bacterial tested S. aureus
stains, but was less efficient then the propolis at certain concentrations. Artificial honey also
displayed antimicrobial activity to a certain extent.

In conclusion, our results show that honeydew honey and propolis could be
considered as an alternative treatment in canine recurrent dermatitis.

Honey and propolis are bee products that have been used for centuries in
folk medicine (Ghisalberti 1979; Zumla and Lulat 1989). These products have
received increased attention from the general population because of their health
claims (Dobrowolski et al. 1991). The antimicrobial activity of honey is mainly
credited to its acidity, osmolarity, and enzymatic generation of hydrogen peroxide
via glucose oxidase (Dustmann, 1979; Molan, 1992a). Additional honey
components, such as aromatic acids or phenolic compounds, may also contribute
to the overall antimicrobial activity (Weston, 1999).

Propolis is a resinous substance collected by Apis mellifera from various
tree buds. Its composition is directly related to that of bud exudates collected by
bees from various trees; poplar (Populus spp.), birch (Betula alba), beech (Fagus
sylvatica), horse chestnut (Aesculus hippocastanum), alder (Alnus glutinosa) and
various conifers (Ghisalberti, 1979; Bankova et al., 2000). More than 300
constituents have been identified in different propolis samples (Bankova et al.,
2000). Flavonoids, aromatic acids, diterpenic acids and phenolic compounds
appear to be the principal components responsible for the biological activities of
propolis samples. Bees use propolis for coating hive parts and also to seal cracks
and crevices in the hive.
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Materials and methods

Honey samples: were: 1) Artificial honey (100 g) was prepared by
dissolving 1.5g sucrose, 7.5g maltose, 40,59 fructose and 33,5g glucose in 17 ml
sterile saline solution. This solution presents the proportions of the four
predominant sugars in natural honey samples (Cooper et al. 2000). 2) Honeydew
honey, a special kind of honey collected by bees from the hig sugar content ligid
excrestions of aphids.

Propolis sample: natural propolis 30 g. and ethylic alcohol 96° up to 100
ml.

Bacterial strains: The honey samples and the propolis were tested
against Staphylococcus aureus strains: reference strain Staphylococcus aureus
ATCC 25923 as well as four strains isolated from clinical cases of canine
pyodermitis. All these strains were totally resistant to penicillin, tetracyclin,
cephalotine, oxacilline, enrophloxacine, gentamicin, amoxycillin with clavulanic acid
and cyprophloxacine. All bacterial strains were cultivated for 24h at 37°C on agar
plates (Merck). 24h old bacterial cultures were diluted in sterile saline and the
optical density was adjusted to that of tube 0.5 in McFarland’ scale, to standardize
the inoculum (1.5x 10%cfu/ml).

Antimicrobial assay: Three different methods were used to evaluate the
antimicrobial activity of honey: broth microdilution method, well and disc diffusions,
respectively. The broth microdilution method, established previously by Carson et
al. (1995) was finally used to determine the minimal inhibitory concentration (MIC)
and minimal bactericidal concentration (MBC).

Using Mueller Hinton broth (Difco™), series of twofold dilutions of honedew
honey and propolis were performed in sterile 96 wells microtitre plates. 100 pl of
each resulted dilutions ranging from 1.563 (1/64) to 50% (1/2) (v/v) were mixed
with equal volume of bacterial suspension. Positive (broth and inoculum) and
negative (simple broth) growth controls were prepared. The honeydew honey
effects were screened in comparison to artificial honey. The propolis effect was
screened in comparison to alcohol 96°. The plates were incubated for 24h, at 37°C.
The MIC was defined as the lowest concentration (highest dilution) of honey or
propolis that inhibited the visible growth (no turbidity) compared to the control
(simple broth). The results were read spectrophotometrically. After this, 10ul of
each well was transferred to Mueller Hinton agar plates and incubated at 37°C for
24h.The MBC was considered as the lowest concentration of honey and propolis
associated with no visible growth of bacteria on the agar plates. All samples were
tested in duplicate. Mean values of growth inhibition were calculated.

Results and Discussions

The growth of numerous microorganisms associated with disease or
infection is inhibited by honey (Molan, 1992a,b). Different researchers (Willix et al.,
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1992; Cooper et al., 2002) suggest that honey is effective in vitro against wound-
infecting bacteria including Escherichia coli, Staphylococcus aureus, and
Salmonella enterica ser. typhimurium. Azevedo et al. (1963) evaluated the
antibacterial activity of bee-wax and propolis produced by Apis mellifera and by two
Brazilian Meliponinae using the agar diffusion method. Propolis from A. mellifera
inhibited Bacillus subtilis, S. aureus and Mycobacterium smegmatis. Wax from
Trigona ruficrus inhibited B. subtilis, S. aureus and Mycobacterium smegmatis.
Wax and propolis from Trigona postica inhibited B. subtilis and S. aureus.
Collectively, these studies suggested that propolis has inhibitory activities against
bacterial pathogens.

The ethanolic extract of propolis has been reported to possess various
biological activities, such as antibacterial (Kujumgiev et al., 1999; Moreno etal.,
1999; Sforcin et al., 2000), antifungal (Kujumgiev et al., 1999; Ota et al., 2001;
Sawaya et al., 2002; Kartal et al., 2003), antiviral (Manolovan et al., 1985; Amoros
et al., 1994), anti-inflammatory (Miyataka et al., 1997) local-anesthetic (Paintz and
Metzner, 1979) antioxidant (Volpert and Elstner, 1993; Orhan et al., 1999)
immunostimulating (Dimov et al., 1991) and cytostatic (Banskota et al., 1998).

In this research, five Staphylococcus aureus strains were tested in order to
evaluate the antimicrobial potential of honeydew honey and propolis. The MICs
values for honeydew honey and propolis, determined using a broth microdilution
method, were presented in comparison to artificial honey in tables | and Fig. I.

Table |
Bacterial growth inhibition under honeydew honey, propolis and alcohol in
vitro treatments

Dilution Honedew honey Mean Propolis Mean
1 0.084 0.067 0.076 0.199 0.193 0.196
2 0.058 0.06 0.059 0.035 0.044 0.040
3 0.075 0.081 0.078 0.023 0.032 0.028
4 0.055 0.049 0.052 0.152 0.158 0.155
5 0.036 0.043 0.040 0.112 0.139 0.126
6 0.003 0.001 0.001 0.124 0.123 0.124
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Figure I. Mean minimal inhibitory concentrations’ values for honeydew honey and
propolis against S. aureus strains

From both the table and the graph it is obvious that the honedew honey
has a more constant effect, the most active at very low concentrations — a so called
“homeopathic effect”. Propolis was less effective at the highest concentration and
became more active in dilutions 2 and 3, and lost its efficacy in the subsequent
dilutions.

Therefore, a combination of the dilution 6 (1.563% or 1/64) of the honedew
honey and dilution 3 (12.5% or 1/8) of the propolis could best be used in
staphylococcal dermatitis in dogs.

Conclusions

The experiment proved that both honedew honey and propolis have
bactericidal activity against totally antibioresistant S. aureus strains isolated from
canine dermatitis. The differences recorded between the different efficacies of
various dilutions used indicated that the two components could be usefully
combined, elective concentrations being the most active ones for each product.
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