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Abstract

Plants produce molecules such as terpenes, alkaloids and lectins that are active anticancer, anti-
microbial and anti-inflammatory. Corynebacterium pseudotuberculosis is the etiological agent of case-
ous lymphadenitis in goats and sheep. The prevalence of infection is high in northeastern Brazil. The
present study evaluated the effects of a methanol extract from the leaves of the mastic plant (Schinus
terebinthifolius Raddi) on growth in vitro of virulent and attenuated strains of this bacillus. The extract
was tested at concentrations of 2000, 1500, 1000, 500, 250, 100 and 10 ug/dl for 48 hours. The first four
concentrations of growth inhibition, producing zones of decreasing diameters. No antibacterial effect
was found with concentrations remaining. These results show that growth of bacteria is inhibited by an

extract from Schinus Terebinthifolius Raddi in the concentrations mentioned above.

Keywords: Schinus terebinthifolius Raddi; Phytotherapy; Corynebacterium pseudotuberculosis.

Bragilian Journal of Medicine Health. 2013 Ago; 2(1):123-128 / 123



Santos et al. Effects of the methanol extract of the leaves of mastic...

INTRODUCTION

Corynebacterium pseudotuberculosis is the etiological agent of caseous lymph-
adenitis in sheep and goats, ulcerative dermatitis in cattle and ulcerative lymphangi-
tis in horses. It is an infectious and contagious disease characterized by abscesses in
lymph nodes and visceral lesions. The microorganism was identified in countries with
large populations of small ruminants, such as Australia, New Zealand, Argentina,
South Africa, United States and European Union countries.”’ In northeastern Brazil,
there is a high prevalence of caseous lymphadenitis in goat breeding farms, resulting
in considerable financial losses, especially for small farmers for whom raising goats is
their main source of income. The lesions caused by caseous lymphadenitis may result
in mastitis, which leads to a reduction in milk production. In addition, abscesses can
damage the skin of the animal, resulting in sentence meat and, consequently, generate
serious economic problems.>¥ The use of plant species to treat and cure diseases per-
petuated throughout the history of civilization and persists today. Polyphenols rep-
resent an important class of substances that are widely present in the plant kingdom
and part of the diet of animals and humans, being found in the form of wine, fruit
juices, teas, coffee and numerous plant-derived.” Among the polyphenols, flavonoids
are a group of about 4,000 phenolic compounds, low molecular weight. Flavonoids
are found in vascular plants and are associated with the color of fruits, flowers and
leaves, as well as their defense mechanisms against ultraviolet radiation and infec-
tion by pathogens."¥ A broad spectrum of biological activities have been attributed
to flavonoid, including anticancer effect, antibacterial, antiviral, anti-inflammatory,
antihypertensive, antiulcer and hypolipidemic.®® Queires et al.” isolated some of the
plant polyphenols mastic (Schinus terebinthifolius Raddi) and studied their antipro-
liferative effect on prostate cancer cells in human culture. Those researchers reported
that phenols evaluated inhibited the proliferation of stimulated cells and apoptosis.
According Queires & Rodrigues,® the aroeira is an excellent source of polyphenols,
which when isolated in the form of extracts can be used in treating or controlling a va-
riety of microorganisms and parasitic diseases in humans, animals, and plant. In view
of these results, the present study evaluated the effects of different concentrations of
a methanol extract from the leaves of the aroeira in vitro growth of Corynebacterium

pseudotuberculosis.

MATERIALS AND METHODS

Methanolic extracts were obtained by selecting plant leaves by washing in water

and the drying in an oven at 60° C until their weight became constant. Then, they were
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crushed and placed in a plastic bag under negative pressure and stored at -20 ° C until
further analysis. For each gram of ground sheet 10 ml of methanol were added in a
first hot extraction in a water bath held at 60 ° C under constant stirring for 10 min-
utes. After filtration on filter paper quality, the total volume was reduced to 25% of the
initial volume on a rotary evaporator, heated to 70 ° C under negative pressure. The
resulting methanol extract was vacuum filtered through filter-sterilized 5 micrometer
pore size, which is stored in an opaque bottle and frozen at -70 ° C.” Total phenol
concentration was measured using the Folin according to the technique described by
Queires & Rodrigues.® The dried methanol extract obtained from one milliliter of the
concentrated solution was weighed and diluted with sterile distilled water to obtain
the different concentrations used in the microbiological testing. Methanol diluted with
distilled water to 50% v / v was used in control samples. For bacterial cultures, attenu-
ated strain were used VD57 and T1 virulent strain. These strains were isolated from
abscesses of goats with caseous lymphadenitis and were kept in the collection of the
Microbiology Unit of the Institute of Health Sciences, Federal University of Bahia. The
strains were identified as Corynebacterium pseudotuberculosis by API Coryne system
(Biomerieux, France). The culture was performed in a glass flask containing broth,
brain heart infusion (BHI) maintained in an oven at 37 ° C under aerobic bacteriolog-
ical. The culture was reseeded every 48 hours until satisfactory growth was obtained.
Drigalski loop was used to transfer and inoculating a volume of 500 microliters of
broth to solid media of each plate.”) A total of 40 BHI agar plates containing solids
were used, with strains and distributed extract. Filter paper disks with a diameter of
6 mm were placed in all plates. The discs performed in a volume of 10 microliters
of aroeira extract with phenol concentration 2000, 1500, 1000, 500, 250 100 and 10
ug / dl. The plates were incubated for 48 hours. The in vitro growth of bacteria was
expressed in mean * standard deviation. Analysis of variance and Tukey test were
performed and the Statistical Package for Social Sciences (SPSS) version 13.0 for Win-
dows was used throughout the analysis. The differences between controls and the dif-
ferent concentrations of plant extracts were considered statistically significant when

p values were <0.05.

RESULTS AND DISCUSSION

The methanolic extract was found to exert microbicidal activity in both strains
at concentrations of 2000, 1500, 1000 and 500 ug / dL after 48 hours of exposure.
The concentrations of 250, 100 and 10 ug / dl showed no antibacterial activity on
either of the two strains tested. Figure 1 shows a plate in which the attenuated strain

T1 was exposed to methanol extract, while figure 2 shows the same growth inhibi-
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tion test using VD57 virulent strain. Table 1 summarizes the results were expressed
as the mean * standard deviation of the diameters of zones of inhibition for both

bacterial strains.

Figure 1 - The effect of the methanolic extract from aroeira plant (Schinus terebinthifolius
Raddi) on the growth of Corynebacterium pseudotuberculosis. Attenuated strain, T'1

Figure 2 - The effect of the methanolic extract from aroeira plant (Schinus terebinthifolius
Raddi) on the growth of Corynebacterium pseudotuberculosis. Virulent strain, VD57
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Table 1 - Inhibition halo diameters (means * standard deviations) in the growth tests follo-
wing exposure of the two strains of Corynebacterium pseudotuberculosis for 48 hours to the
methanolic extract of the aroeira plant (Schinus terebinthifolius Raddi)

Diameter of inhibition zones (mm)
Concentrations of T1 Strain VD57 Strain
methanolic extract | Average Standard Average Standard
Deviation Deviation
Negative control
(methanol 50%)
2.000 pg/mL 10.8 mm +0.45mm | 10.75 mm +0.5 mm
1.500 pg/mL 10.2 mm +0.45 mm 9.5 mm +0.58 mm
1.000 pg/mL 8.4 mm +0.55mm | 7.75mm +0.5 mm
500 pug/mL 7.0 mm +0.1 mm 7.0 mm +0.1 mm

Puupponen-Pimii et al."? tested the antimicrobial properties of phenolic com-
pounds isolated from fruits and reported the growth inhibition of Gram-negative bac-
teria, but not gram-positive bacteria and it is concluded that the sensitivity of bacteria
to various kinds of phenolic compounds differs. Degaspari, Waszczynskyj & Prado!
analyzed the antimicrobial activity of aqueous and alcoholic extracts obtained from
fruits of mastic. The alcoholic fraction had an inhibitory effect on the growth of Staph-
ylococcus aureus and Bacillus cereus, and was found to contain significant amounts
of flavone apigenin and ellagic acid. The aqueous fraction had no antimicrobial effect
and found to contain naringin flavone. Soares et al."? reported that the ability of alco-
holic extract of mastic (Schinus Terebinthifolius Raddi) to inhibit the growth of several
species of bacteria of the genus Streptococcus was significant, and described in even
greater capacity of the extract to inhibit Staphylococcus aureus. In 2008, Abreu et al."?
assessed the sensitivity of 31 samples of Corynebacterium pseudotuberculosis isolated
from goats and sheep in Pernambuco, Brazil to many antibiotics in vitro. It was found
that 87.1% of the isolates were resistant to novobiocin, 80.6% neomycin, gentamicin,
41.9% to 19.3% lincomycin, 16% to ampicillin, penicillin and orbifloxacin, and lower
percentage, the trimethoprim-sulfa, cefazolin, norfloxacin, amoxicillin, ciprofloxacin,
chloramphenicol and tetracycline. With the exception of a strain, all others showed
some degree of multidrug resistance to various chemotherapeutic agents, it became
clear that the sensitivity of bacteria varies. Costa et al. (2010) concluded that the etha-
nol extract of Schinus terebinthifolius (aroeira-da- praia) and Astronium urundeuva

(aroeira-do-sertdo) were found to have an effect against Enterococcus faecalis.
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CONCLUSION

The formation of halos of growth inhibition for these strains of Corynebacte-
rium pseudotuberculosis shows the microbicidal effect of the methanol extract of Schi-
nus terebinthifolius Raddi. This effect can be at least partially due to total phenolic
content in g / dl concentrations 2000, 1500, 1000 and 500 after 48 hours of exposure.
These results suggest that clinical trials should be performed to evaluate the in vivo
effect of the addition of aroeira leaves for feeding animals infected with Corynebac-

terium pseudotuberculosis as an adjunct to conventional treatment of this infection.
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