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Abstract: Organic dairy farms are supposed to use only phytotherapeutical and
homeopatical actives for mastitis control in cows. However, there are a low number of actives
available for this application. Considering the bactericide action of the propolis and the fact
that this substance is allowed for use in organic dairies, Brazilian researchers developed the

nanostructured propolis, a promising product for intramammary treatment against mastitis.
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The aim of the present study was to evaluate the stability of this nanopropolis formulation
[30.2 mg/mL] stored at -20°C, 8°C, 25°C and 37°C during 90 days, and also the minimum
inhibitory concentration (MIC) against ATCCs and bacterial field strains isolated from
clinical and subclinical bovine mastitis cases in dairy herds from Sao Paulo and Minas Gerais
states, Brazil. MIC values were obtained by microdilution test, using Mueller Hinton broth
and resazurin dye. Mean of MIC values of nanopropolis against all tested strains ranged from
0.02 to 0.37 mg/mL. Product in vitro efficacy remained stable at different temperatures during
all evaluation period. The obtained stability and in vitro efficacy results indicate that the
evaluated nanopropolis formulation may represents a new and important therapeutic
alternative for mastitis control, especially in organic dairy herds.

Keywords: bacteria, nanopropolis, bovine mastitis, minimum inhibitory
concentration, temperature.

Resumo: A producdo organica de leite preconiza o uso de medicamentos a base de
fitoterapia e homeopatia para o controle da mastite nos rebanhos. No entanto, existem
escassas opcoes de ativos disponiveis para este fim. Considerando que a propolis apresenta
acdo bactericida e trata-se de composto permitido em sistemas organicos de producao leiteira,
pesquisadores brasileiros desenvolveram a propolis nanoestruturada, visando o tratamento
intramamario de casos de mastite bovina. O objetivo do presente estudo foi avaliar a
estabilidade desta formulacdo de nanopropolis [30,2 mg/mL] armazenada a -20°C, 8°C, 25°C
e 37°C durante 90 dias, e também a concentracdo inibitéria minima (CIM) contra ATCCs e
cepas bacterianas isoladas de casos de mastite bovina clinica e subclinica em rebanhos dos
estados de Séo Paulo e Minas Gerais, Brasil. Os valores de CIM foram obtidos pelo teste de
microdiluicdo em placa, utilizando caldo Mueller Hinton e corante resazurina. Os valores
médios de CIM da nanoprépolis contra todas as cepas testadas variou de 0,02 a 0,37 mg/mL.

A eficacia antimicrobiana do produto in vitro permaneceu estavel a diferentes temperaturas



durante todo o periodo de avaliagbes. Os resultados de estabilidade e de eficicia in vitro
indicam que a formulacao de nanopropolis avaliada poderd representar uma nova e importante
alternativa terapéutica para o controle da mastite bovina, especialmente em rebanhos leiteiros
organicos.

Palavras-chave: bactéria, nanopropolis, mastite bovina, concentracdo inibitdria

minima, temperatura.
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Introduction

Mastitis is an inflammatory process
of mammary gland and causes an
important impact on dairy business. This
pathology may occur due different factors,
but is usually related with microbial
infection of cows’ quarters. Mastitis may
cause milk production losses, early
animals’ culling and in some cases, acute

death (LANGONI, 2013). Due the low

number of compounds allowed for bovine
mastitis treatment in organic dairies, there
is an important demand for researches
involving new products development,
specially using natural actives.

According to scientific reports,
propolis is a natural product with important
antimicrobial properties, and it is often
tested for mastitis control in different
countries. The main problem for using this

product is due the fact that there are
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different types of propolis that are directly
related to the bees’ species, flowers species
and region. These differences usually
interfere on propolis characteristics, and
the antimicrobial efficacy results may be
inconstant, due the no standardized
batches. Another important point is that
propolis may be irritating for bovine
mammary gland, as previously reported
(PEREIRA & BOTTEON, 2008).

To minimize these problems,
researchers from EMBRAPA Dairy Cattle
— a governmental Brazilian institution for
agribusiness research, located in Juiz de
Fora-MG — after many years of studies,
have developed a nanostructured propolis,
using the nanotechnology principle. The
synthesis formulation process is already
patented and provides standardized
nanopropolis  batches, with controlled
concentration. These propolis
nanoparticles are also safe  for

intramammary use in cows, according to

our preliminar studies.

Considering the important number
of organic dairies in Botucatu-SP Brazil,
and the new perspective for bovine mastitis
control using a natural active, researchers
from Faculty of Veterinary Medicine and
Animal Science (FMVZ)
UNESP/Botucatu-SP and from
EMBRAPA Dairy Cattle decided to
establish a scientific partnership to develop
the present study.

Material and Methods
Propolis origin and nanoformulation

A batch of green propolis from
Zona da Mata region (Minas Gerais,
Brazil) was synthesized by precipitation
technique and interfacial deposition at
EMBRAPA Dairy Cattle facilities (Patent
P1 1004808-1) (BRANDAO et al., 2010).
In vitro efficacy study

In vitro efficacy studies were done
for minimum inhibitory concentration
(MIC) determination by microdilution test
using Mueller Hinton broth and resazurin
dye (NCCLS, 2006; STANKOVIC et al.,

2013). ATCCs of Staphylococcus aureus



(25923; 23235D; 14458B; 13565A;
13565B); Escherichia coli (11229; 00218),
Streptococcus agalactiae (ATCC 13813);
Enterococcus faecalis (00531)
(TRONCARELLI, 2011) were tested. A
total of 110 bacterial strains isolated from
bovine mastitis cases were also tested: 20
Staphylococcus aureus; 20 CNS; 20
Escherichia coli; 20 Corynebacterium
bovis; 10 Streptococcus agalactiae; 10
Streptococcus uberis; 10 Streptococcus
dysgalactiae. These strains were isolated
from subclinical and clinical mastitis cases
Stability studies

Nanopropolis  formulation [30.2
mg/mL] was aliquot in sterile 1.5 mL
microtubes and stored at different
temperatures: Group 1. -20°C; Group II:
8°C; Group I11: 25°C and Group 1V: 37 °C.
Immediately  before  the  storage,

nanopropolis MIC value against S. aureus

(ATCC 25923) was evaluated by

in dairy herds from Botucatu-SP and from
Pocgos de Caldas-MG Brazil. All ATTCs
and bacterial strains inoculums were
adjusted at 0.5 McFarland scale
(approximately 108 CFU/mL), and their
concentrations were confirmed by culture
in Mueller Hinton agar for CFU’s plate
counting (QUINN et al., 2005). A natural
green propolis solution was used as
antimicrobial  positive  control, and

methanol was used as a positive control of

solvent.

microdilution test. New MIC tests were
done after 3, 7, 14, 21, 30, 60 and 90 days
of storage. Visual characteristics of
product after storage were also registered.
Results and discussion

The results regarding nanopropolis’
MIC values against ATCCs and field

strains are shown on Table 1.



Table 1. Mean values of minimum inhibitory concentration (MIC) of a nanopropolis formulation [30.2 mg/mL]
against ATCCs and bacterial strains isolated from bovine mastitis cases. Botucatu-SP, Brazil, 2014.

Bacterial strains n
Isolates characteristics MIC (mg/mL)
SAU 5 0.37
SAGA 1 0.18
ECOL 2 ATCCs' 0.04
ENT 1 0.02
SAU 20 0.37
SUBE 10 0.37
SDYS 10 0.37
CNS 20 Field strains? 018
SAGA 10 0.18
ECOL 20 0.09
COR 20 0.02

SAU= S. aureus; ECOL= E. coli; SAGA= S. agalactiae; ENT= E. faecalis; CNS=
coagulase negative staphylococci; COR= C. bovis; SUBE= S. uberis; SDYS= S.

dysgalactiae.

! From “Colecio de Culturas - Instituto Adolfo Lutz de Sdo Paulo” and from
“Instituto Nacional de Controle de Qualidade em Satde do Rio de Janeiro”.
% From bovine mastitis cases isolated in dairy herds in Sao Paulo and Minas Gerais

states, Brazil.

Obs.: The natural propolis used as positive antimicrobial control showed medium

MIC = 0.09 mg/mL for all tested samples.

These results show an efficient in
vitro antimicrobial activity of the tested
nanopropolis against the main species of
Gram-positive and Gram-negative bacteria
that are wusually involved on bovine

mastitis cases. These data reinforces the

expectations of using nanopropolis for
mastitis treatment, especially considering
that - differently to the presented results -
the antimicrobial activity of the natural
propolis is being reported as satisfactory

for Gram-positive bacteria, but regular for



Gram-negative (STANKOVIC et al.,
2013).

Stability studies results showed no
interference  on MIC values when
nanopropolis aliquots were stored at 8°C,
25°C and 37°C. The initial MIC (0.37
mg/mL) remained unaltered during all

Considering  the  macroscopic
characteristics, it is important to point out
that all aliquots stored at the different
temperatures produced a small pellet (2
mm) when resting. This pellet was easily
removed during homogenization by vortex,
for the aliquots stored at 8°C, 25°C and
37°C. However, the same was not
observed for the aliquots stored at -20°C.
After thawing, the aliquot was observed as
a non homogeneous solution, despite its
shaking.

These data indicate that the
evaluated propolis nanoparticles are stable
at room temperature, with no interference
on its antimicrobial properties. This
characteristic is very important considering

the perspective for future product’s

evaluation period (90 days). For the -20°C
stored nanopropolis, on the first evaluation
period (D3 post storage), the antimicrobial
activity showed a little decrease, with 0.75
mg/mL MIC. However, this MIC value
remained the same until the end of
evaluation period.
industrial manufacturing, storage and
handling processes.
Conclusions

The efficient in vitro antimicrobial
activity and the satisfactory stability results
regarding the evaluated nanopropolis
reinforce the expectations for its use on
bovine mastitis control. Efficacy studies in
dairy herds are being done and the results
will be presented soon.
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