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SUMMARY

In this study, we have tested the
possible use of propolis, one of the few
natural remedies that exhibits potential
therapeutics properties, in combination with
some antibacterial drugs for treatment of
clinical ovine and caprine listeriosis that was
described and diagnosed. Three private sheep
flocks of 485 sheep and 2 private goat flocks
of 275 goats were carefully -clinically
examined afier appearance of different forms
of suspected clinical listeriosis. The clinical
diagnosis was confirmed by histopathological
and Dbacteriological examinations. The
infected sheep and goats were divided into
groups based on the clinical form of listeriosis
for field treatment.

Results: In ovine listeriosis, 73 out of 485
sheep were affected with 15.05 % overall
morbidity and 10.96% case fatality rates,
respectively. In caprine listeriosis, 55 out of
275 goats were affected with 20% overall
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morbidity rate and no case fatality rate.
Encephalitic listeriosis was more prevalent
among sheep while listerial abortion and
septicaemic listeriosis were more prevalent
among goats. Histopathologically, the brain
tissues showed extensive perivascular
mononuclear cuffing with microabscesses.
Bacteriologicallly, L. monocytogenes was
isolated from (31.09%) and (26.98%) of
collected samples in sheep and goats
respectively. The field treatment revealed that
the affected sheep and goats treated with
biopropolis alone or with antibiotic
combination regimen reduced the overall
severity of listeriosis better than those treated
with antibiotic alone (ampicillin  or
cefotaxime alone) or cefotaxime alternative
with

sulphadimethoxine combination. Combined

gentamicin  and  trimethoprim-
treatment with ampicillin-biopropolis dosage
regimen was found to be the most effective.

Keywords: Clinical Ovine and Caprine

Listeriosis; Listeria monocytogenes; Propolis



INTRODUCTION

Listeriosis is an infectious disease
affecting a wide range of mammals, including
ruminants, monogastric animals and humans.
The disease is caused by a facultative
intracellular Gram positive acrobic nonspore
forming coccobacillus bacterial pathogen,
Listeria monocytogenes, which has become a
multifaceted model and remains a nagging
public health hazard that now ranks among
the most documented pathogens (Cossart,
2007). Thirteen serovars (1/2a, 1/2b, 1/2¢, 3a,
3b, 3c, 4a, 4ab, 4b, 4c, 4d, 4e and 7) have
been réported for L. monocytogenes and this
serotyping is of limited wvalue in
epidemiological investigations, as only few
serovars (I/2a, 1/2b, 3 and 4b) are most
commdnly isolated in farm animals (Low and
Donachie, 1997).

Listeriosis may be manifested in sheep
and goats by three main distinct clinical
syndromes, encephalitis, abortion and
septicaemia (Low et al., 1993; Scott, 2007
and Bmgére-Picoux, 2008). On the farm
level, there is a direct link between silage
feeding and infection so; feeding of poor-
quality silage seems to be a key factor in
disease- transmission that is more frequent in
winter and early spring (Vazquez-Boland et
al., 1992).

Bacteriological testing and histological
examination are the classical methods used
for the laboratory diagnosis of listeriosis in

animal specimens. These procedures are
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usually considered the ‘‘gold standard” to
which other methods are compared (Walker,
1999).

To date, Listeria infections are almost
always treated with antibiotics, but antibiotic
resistance in L. monocytogenes is being
reported with increasing frequency for both
food and clinical isolates (Conter et al., 2009;
Srinivasan, et al., 2005). This is highlighting
the need for novel antimicrobial agents to
overcome the antibiotic resistance.

Propolis (Bee-glue) has attracted much
aftention in recent years as a useful natural
substance applied in medicine and has been
found to be a promising source of potential
therapeutics due to its pharmacological and
biological values as antibacterial (Bankova, et
al., 1996; Mirzoeva, et al. 1997), antioxidant,
(Ahn, et al, 2007), anti-inflammatory and
analgesic (Paulino, et al. 2008), and
antipyretic (Dobrowolski et al., 1991). The
presence of a large number of flavonoids,
aromatic acids and phenolics compounds is
responsible for the most biological and
therapeutic activities of propolis (Bankova, et
al, 1987). The synergistic effect of propolis
with some antibiotics was proved
(Stepanovic, et al., 2003). Propolis is a
complex brownish resinous, strongly adhesive
patural substance, collected by honeybees from
buds and leaves of trees and plants, mixed with
pollen as well as enzymes secreted by bees to
seal the walls and entrance of the hive and



contributes to protect the colony against
different pathogens (Burdock, 1998).

To the best of our knowledge, there are
no previous studies reporting the effects of
propolis on clinical listeriosis in the field. The
aim of the current study is firstly, to describe
the problem of clinical listeriosis in sheep and
goats and throw a spotlight on its
confirmatory diagnosis. Then, to evaluate the
different

effects of six treatment

combinations, propolis  alone, ampicillin
alone, ampicillin- biopropolis combination
regimen, cefotaxime alone, cefotaxime-
biopropolis  combination regimen or
cefotaxime alternative with gentamicin and
trimethoprim-sulphadimethoxine

combination., to find out whether propolis
could be an alternative or an adjunctive
treatment, in clinical ovine and caprine

listeriosis.

MATERIAL AND METHODS

Animals and clinical examination: The
present study was carried out on 3 private
sheep flocks of 485 sheep and 2 private goat
flocks of 275 goats, of different ages and
sexes. Seventy three sheep and 55 goats
showed different forms of suspected clinical
listeriosis (Table 1). The affecred sheep and
goats among examined flocks were closely
monitored and subjected to thorough clinical
examination in the mornings and evenings for

5 weeks to assess day to day changes before
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and after treatment. Detailed past and
immediate history and management practices
were recorded.

Samples

1. Samples for bacterial isolation:
Brainstems, faecal samples, silage, spoiled
hay, vaginal discharge swabs, livers of
aborted and stillborn lambs and kids and
blood on EDTA were collected aseptically for
bacterial isolation either pre- or pos-treatment.
Handling, transporting and storing of
collected samples were made at refrigeration
temperatures (4°C) until processed for
microbiological analysis.
2 Sambles for histopathological
examination: Brain and liver tissues were
collected in neutral 10% buffered formalin for
histopathology.

Histopathological examination:Post-mortem
examination (PM) was applied on 8 recently
dead animals from encephalitis as well as all
aborted and stillborn lambs and kids. Tissues
in formalin were processed and thin sections
were prepared and stained with Haematoxylin
and Eosin stain (H & E) then were assessed
microscopically (Amagliani et al,, 2006).
Bacteriological investigation: It was
performed using the technique described by
(Erdogan et al,, 2002).

Antimicrobial susceptibility test: It was
carried out according to (Branka et al., 2006)
by means of disc diffusion test.

Field treatment and Synergy trials: The
affected sheep and goats were divided into
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groups based on the clinical form of listeriosis
(Tables 3 and 5), five groups for each form in
sheep and 6 groups in goats. Group I in each
form was intramuscularly injected with
ampicillin alone (CID, Egypt); 10 mg/Kg
body weight (B.W.) (Amagliani et al., 2006),
twice daily for 14 successive days. Group II
in each form was intramuscularly impected
with ampicillin; 10 mg/Kg B.W. twice daily
for 7 successive days followed by biopropolis
(Sigma, Egypt); 13 mg/kg B.W. once daily,
per Os for the next 7 successive days. Group
III in each form was intramuscularly injected
with cefotaxime alone (PRIMAVET, Egypt);
13 mg/kg B.W. twice daily (Sharma and
Srivastava, 2006) for 14 successive days.
Group IV in each form was intramuscularly
injected with cefotaxime; 13 mgkg B.W.
twice daily for 7 successive days followed by
biopropolis; (Sigma, Egypt); 13 mg/kg B.W.
once daily, per Os for the next 7 successive
days. Group V in each form treated with the
intravenous administration, in electrolytes, of
cefotaxime, 1.5 ml/10 kg B.W for 7 successive
days alternative with gentamicin and
trimethoprim-sulphadimethoxine combination
(GENTAPRIM, United Biopharm, Egypt)
Iml/10 kg B.W. for the next 7 successive
days (Ismael et al., 2008). Group VI of goats
suffered from listerial

gastrointestinal listeriosis was treated with

abortion and

biopropolis alone (Sigma, Egypt); 13 mg/kg
B.W. once daily, per Os for 14 successive

days. All treated sheep and goats were
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examined daily for monitoring any clinical
improvement. Vaginal smears, faecal samples
and/or rectal swabs were collected weekly up
to one month from aborted cases for
bacteriological examination to ensure the
complete recovery. All predisposing factors
were monitored and controlled.

Statistical analysis: The Statistical Products
and Service Solutions (SPSS) program was
used for all analysis. Comparisons among
groups were tested using the Student’s t-tests.
A difference was considered to be significant
at P <0.05.

RESULTS

Clinical findings:

1L In sheep: Out of 485 sheep in the
three flocks, 73 were affected with 15.05 %
overall morbidity and 10.96% case fatality
rates (Table 1). The clinical listeriosis was
observed on silage and spoiled hay-fed sheep
during wintertime. Encephalitic listeriosis was
more prevalent among sheep and was
observed in 2 flocks (n=48). In early stage of
encephalitic listeriosis, the animals started
moving in circles with deviated head and neck
(Fig. 1). In the late stages, eight sheep were
unable to eat with drooling of saliva and
presence of undigested food inside the mouth.
Finally, the animal became recumbent,
paddling

movements and inability to rise (Fig. 2). The

showing  convulsions  and

course of this form varied from 2 to 7 days



after appearance of the first clinical
finding(s).

Abortion in adult pregnant ewes (n=25)
at late pregnancy was observed in one flock
only. Blood-stained vaginal discharge was
observed for several days after abortion
accompanied with djarthea and recumbency
in some aborted ewes. Moreover there were 32
stillbirths lambs with fatal septicaemia.
Septicaemia was also seen in seven aborted
ewes.

2. In goats: Out of 275 goats in two
flocks only, 55 were affected with 20% overall
morbidity and without deaths. Listerial
abortion and septicaemic listeriosis was more
prevalent among goats, while encephalitic
listeriosis was not observed in goat flocks
(Table 1). This form was also observed on
silage and spoiled hay-fed goat during the
winter. Thirty three affected goats were
aborted at late pregnancy with fatal
stillbirth’s  kids.

Gastrointestinal listeriosis was also observed in

septicaemia in 44

some non-pregnant goats (n=22) in the form of
diarrhoea.
Post-mortem findings: There were no gross
lesions in the brain or any other part of eight
sheep recently died from encephalitis, while
multiple necrotic foci in liver and spleen were
observed in all aborted and stillborn lambs
and kids.

Microscopical examination, the brain
tissues particularly medulla oblongata and
extensive

pons  showed perivascular
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mononuclear cuffing and single or multiple
microabscesses (Figs. 3 and 4).
Bacteriological examination:-

1. In sheep: Bacteriological examination
using a three-stage isolation technique
revealed that L. monocytogenes was isolated
from 6 out of 8 brainstems, (11/73) faccal
samples, (2/3) silage and spoiled hay, (19/25)
vaginal discharge and (13/32) livers of
aborted and stillbomn lambs, with a total 51
(31.09 %) isolates from all collected samples
(Table 2). No Listeria was isolated from
blood. It was interesting to note that no
isolates were determined by direct plating
before cold enrichment while all the isolates
were determined after different periods of
cold enrichment at 4°C depending upon the
clinical forms of listeriosis.

2, In goats: Bacteriological examination
using a three-stage isolation technique
revealed that L. monocytogenes was isolated
from 8 out of 55 faecal samples, (2/2) silage
and spoiled hay, (23/33) vaginal discharge
and (18/44) livers of aborted and stillborn
kids, with a total 51 {26.98%) isolates from
all collected samples (Table 2).

In vitro, antimicrebial susceptibility test:
The field isolates of L. monocytogenes
exhibited, in vitro, high susceptibility twords
ampicillin, propolis, cefotaxime, penicillin,
gentamicin, amoxicillin, tetracycline,
trimethoprim-sulphamethoxazole and
intermediary susceptibility to enrofloxacin

and streptomycin.
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Field treatment: It revealed that the affected
sheep and goats treated with biopropolis alone
or with antibiotic combination regimen
significantly reduced the overall severity of
listeriosis better than those treated with

with  gentamicin and  trimethoprim-
sulphadimethoxine combination (Table 3-5).
Treatment with ampicillin- biopropolis
combination regimen seems to be the most

effective, but biopropolis alone or cefotaxime

antibiotic alone (ampicillin alone or combined with biopropolis may offer a good

cefotaxime alone) or cefotaxime alternative alternative treatment.

Table 1: Epidemiological data and clinical findings of outbreaks of ovine and caprine listeriosis

Items Clinical forms of listeriosis Morbidity rate Case fatality rate

Encephalitic Listerial abortion® GI listeriosis®

Ovine listeriosis ~ 48/485 25/485 - 73/485 8/73
(9.89%) (5.15%) 0% (15.05%)  (10.96%)
Caprine listeriosis - 33/275 22/275 551275 -
(0%) (12%) (8%) (20%)° 0%

# Some aborted ewes (n=7) showed septicaemic listeriosis. Moreover there were 32 stillbirths’ lambs and 44
stillbirths’ kids with fatal septicaemia. ® GI listeriosis means gastrointestinal listeriosis which observed in
some non-pregnant goats in the form of diarrhoea.

Table 2: Results of bacteriological examination of the different samples for ovine and caprine listeriosis

Type of samples Qvine listeriosis® Caprine listeriosis®
Brainstems 6/8 -

Faecal samples 11/73 8/55

Silage and spoiled hay 213 2/2

Vaginal discharge 19/25 23/33

Livers of ahorted and 13/32 18/44
stillbirth lambs or kids

Blood 0/23 0/55

Total 51/164 (31.09%) 51/189 {26.98%)

* Listeria monocytogenes positive samples/No. of samples
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Table 3 Results of field treatment for ovine listerial abortion

Group No. Therapeutic regimen Clinical Bacteriological
| improvement examination®
Group 1 5 Ampicillin alone for 14 successive days _2/5 (40.0%) : 3 positive®

combined with biopropolis
for the next 7 successive days

Groupll 5 Ampicillin for 7 successive days 5/5 (100%) ° 0 positive®
combined with biopropolis
for the next 7 successive days
Grouplll 5  Cefotaxime alone for 14 successive days /5 (40.0%)" 3 nositive "
GroupIV 5 Cefotaxime for 7 successive days 4/5 (80.0%)° 1 positive®

GroupV 5 Cefotaxime for 7 successive days
then gentamicin & trimethoprim-

375 (60.0%)° 2 positive”

sulphadimethoxine for the next 7 successive days

* Significant difference with ® (P < 0.01) in the same column and non significant to that marked with *. * :
Significant (P < 0.01) to that marked Bankova with * in the same column and non significant to that marked with
® ©: Bacteriological examination was done in collected vaginal smears, faccal samples and/or rectal swabs, 2

weeks post-treatment.

Table 4: Results of field treatment for caprine listerial abortion and gastrointestinal listeriosis

Group . . Clinical Bacteriological
No. Therapeutic regimen improvement examination®
Group I 9 [Ampicillin alone for 14 successive days 3/9 33.3%)* 5 positive ®
Group Il 9 Ampicillin for 7 successive days 8/9 (88.9%)" 0 positive”
combined with biopropolis for the next 7
successive days
GroupIll | 9 [Cefotaxime alone for 14 successive days | 3/9 (33.3%)" 6 positive®
GroupIV| 9 Cefotaxime for 7 successive days 7/9 (77.8%)° 2 positive®
combined with biopropolis for the next 7
successive days
Cefotaxime for 7 successive days then e a
GroupV | 9 gentamicin & trimethoprim- 9 (4% 4 positive
Sulphadimethoxine for the next 7 successive ’
days
Biopropolis alone for 14 successive days 8/9 i b
Group VI} 9 (88.9%)° 2positive

* : Significant difference with ® (P < 0.01) in the same column and non significant to that marked with ® ° :
Significant (P < 0.01) to that marked with * in the same column and non significant to that marked with ®. ¢:
Bacteriological examination was done in collected vaginal smears, faecal samples and/or rectal swabs, 2 weeks

post-freatment,

Vet, Med. ], Giza. Vol. 57, No.4. (2009)
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Table 5: Results of field treatment for ovine encephalitic listeriosis

Group Mo. Therapeutic regimen Clinical _.Bac{eriulngical
improvement  examination

Groupl 8  Ampicillin alone for 14 successive days  2/8 (25%)* 1 positive

GroupIl 8 Ampicillin for 7 successive days 7/8 (87.5%)" 0 positive

combined with biopropaolis
for the next 7 successive days gtz
GroupIll 8  Cefotaxime alone for 14 successive days  2/8 (25.0%)° 1 positive"
Group [V § Cefotaxime for 7 suceessive days 6/8 (75.0%)° 1 positive ™
combined with biopropolis
for the next 7 successive days

Group V. § Cefotaxime for 7 successive days 3/8 (37.5%)° 1 positive®
then gentamicin & trimethoprim-
e Sulphadimethoxine for the next 7 successive days

* Significant difference with " (P < 0.0J) in the same column and non significant to that marked with *. " :
Significant (P < 0.01) to that marked with * in the same column and non significant to that marked with *. ©:
Bacteriological examination was done in collected faecal samples and/or rectal swabs, 2 weeks post-treatment.

Fig. 1: Sheep in early stage of encephalitic listeriosis, the Fig. 2: Sheep in late stage of encephalitic listeriosis, the
animal started moving in circles with deviated head and animal was unable to eat due to facial and tongue paralysis
neck, and became recumbent.
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Fig. 3: Section of the sheep brain showing microabscesse Fig. 4: Section of the sheep brain showing perivascular
(H&E. 150). cuffs with microabscesse (H&E. 150).

approximately similar to the results of (Gitter

DISCUSSION et al., 1986 and Scott, 2007), who showed that

encephalitic listeriosis was more prevalent
Concerning the epidemiological data ; : ;
among ruminants, especially sheep, with an

and clinical findings, clinical listeriosis was :
- ! attack rate of approximately 10-12% and a

shown on poorly fermented silage and spoiled

mortality rate of approximately 5-10%. The
hay-fed sheep and goats and the risk for silage

explanation for the rarity with which
contamination is higher when it contains soil.

& IEREESIRSIE, encephalitis and abortion are recorded in the
Our results are in agreement with those
reported by (Vazquez-Boland et al.. 1992;

Low and Donachie, 1997).

same flock and why encephalitis occurs more
frequently in many silage-fed animals was
shown in other studies (Low and Donachie,
1991; Low and Donachie, 1997) who reported
that during silage feeding, subclinical

Encephalitic  listeriosis was more
prevalent among sheep and was seen in 2
flocks while listerial abortion and septicaemic , . _
infections commonly occur and those animals
listeriosis were recorded in one sheep flock
only. In the three flocks, 73 sheep were

affected out of 485 animals with overall

became protected against the seplicaemic and
aborion forms of listeriosis. Nevertheless,

) these responses may not be wholly effective
morbidity and case fatality rates of 15.05 % , . . . i
in protecting against encephalitis. The clinical
and 10.96%, respectively. These data are . e
findings of encephalitic listeriosis might be
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resulted from trigeminal nerve infection
consequent to abrasions of the buccal mucosa
with feed or infection of teeth cavities (Kumar
et al, 2007 and Oevermann, et al., 2008}
Another study (Braun et al., 2002) revealed
that the unilateral or bilateral cranial nerve
deficits are responsible for the main clinical
ﬁndingé of encephalitic listeriosis. In the
advanced stages of illness, diseased animal
became recumbent, showing convulsions and
paddling movements (Scott, 2007 and
Brugére-Picoux, 2008).

The listerial abortion and septicaemic
listeriosis were more prevalent among goats
and were observed in the 2 flocks under study
while encephalitic listeriosis was not observed
(Table 1). The high case fatality rate in sheep
(10.96%) and no case fatality rate in goats (0%)
might be due to different feeding habits of
grazing and browsing in sheep and goats,
respectively (Kumar et al, 2007). The
occurance  of  listerial abortion and
septicaemic listeriosis in both goats and sheep
might be attributed to infection with L
monocytogenes at all stages of pregnancy,
which can result in placentitis, metritis, fetal
infection and death, abortion, stillbirths,
neonatal deaths or septicaemia , and possibly
viable carriers (Scott, 2007). Blood-stained
vaginal discharge was observed for several
days after abortion accompanied with diarrhea
and recumbency in some animals.
Gastrointestinal listeriosis was observed in

some non-pregnant goats in the form of
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diarrhoea and this form of the disease can be
observed with abortion. These findings are in
coincidence with that reported by (Low and
Donachie, 1997 and Brugére-Picoux, 2008).

Microscopical examination of the brain
tissues showed extensive perivascular
mononuclear cuffing and single or multiple
microabscesses.. This picture resembles that
reported by (Amagliani et al., 2006; Kumar et
al,, 2007). Although isolation of L.
monocyfogenes remains important for
diagnosis of the disease, the use of
histopathology increases overall sensitivity of
diagnosis (Brugére—Picoux, 2008).

The relative low number of field
isolates (Table 2) compared to the clinical
cases might be atiributed to the very small
quantities of L. monocytogenes in the clinical
samples (Low and Donachie, 1997 and
Branka et al., 2006). The limit of detection is
ofien too low and L monocytogenes is
outgrown when heavily contaminated samples
such as faeces are examined. This gave rise to
a need for an enrichment step prior to plating.
It was indicated that the holding of clinical
samples at refrigeration temperature without
any liquid media for long duration was the
better application and this confirmed the
previous findings of (Erdogan et al., 2002).

The present application study provides
for the first time evidence for a possible
clinical role of propolis in the treatment of
clinical ovine and caprine listeriosis either

alone (in goats) or in combination with certain



antibiotics (Table 3). Ampicilin and
gentamicin have been reported as the
treatment of choice for listeriosis (Low and
Donachie, 1997), but other antibiotics can
also be wused: procaine penicillin or
tetracycline. The association of trimethoprim
and sulphamethoxazole is considered to be a
second-choice therapy. Antibiotic resistance
in L. monocytogenes is being reported with
increasing frequency for both food and
clinical isolates (Conter et al, 2009).
Acquired antimicrobial resistance in clinical
strains has been found with a significant
frequency in animal isolates (Srinivasan, et
al., 2005). This is highlighting the need for
novel antimicrobial agents as propolis.
Although the synergistic action of propolis
with antibiotics was previously assayed in vitro
against. Gram-positive bacteria, including L.
monocytogenes (Mirzoeva et al. 1997 and
Stepanovic, et al., 2003), no field observations
of synergism are reported against L.
monocytogenes. Our results demonstrated that
the affected sheep and goats treated with
ampicillin- biopropolis combination regimen
reduced the overall severity of listeriosis better
than those treated with ampicillin alone or
cefotaxime alone or cefotaxime combined
with biopropolis or cefotaxime alternative
with  gentamicin  and trimethoprim-
sulphadimethoxine combination (Tables 3 -
5). The results of synergistic action of propolis
with antibiotics demonstrated potential of
propolis to enhance antibiotic action and could

Vet. Med. 1., Giza. Vol. 57, No.4. (2009)

allow the reduction in the dose of selected
antimicrobials and potentiation of the
antimicrobial therapy. It has been suggested
that the therapeutic activities of propolis
depend mainly on the presence of flavonoids
that enhance hematopoietic and immune
system (Wleklik et al., 1997 and Or3olic and
Bagic, 2003), also its activity as oxygen radical
scavengers (Zeng, et al., 1997). Moreover, the
propolis affects the cytoplasmic membrane and
inhibits bacterial motility and enzyme activity
(Mirzoeva, et al. 1997). The antibacterial
activity of propolis is bacteriostatic and can
be bactericidal in thigh concentrations
(Mirzoeva, et al., 1997). Acute and chronic
toxicity studies on propolis are still
inconclusive (Burdock, 1998). The resuits of
antimicrobial tests are unambiguous proofs,
that in spite of the great difference in the
chemical composition of propolis of different
geographical origins and collecting bee races,
all of them exhibit significant antimicrobial
activities (Bankova, 2005). The analgesic and
anti-inflammatory effects of propolis, in vivo
& in vitro, might be attributed to its content of
Artepillin C at low concentrations (Paulino, et
al. 2008). This effect is important in clinical
listeriosis.

In conclusion, the propolis has a
potential clinical role in the treatment of ovine
and caprine listeriosis particulary in
combination with ampicillin. The results
could motivate a higher medical interest and

further laboratory and clinical trials for
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evaluating the use of propolis for prophylaxis
or treatment of other important bacterial
infections.
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