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Effects of essential oils of Rosmarinus officinalis Linn. and Origanum vuigare Linn. from
different origins on Sporothrix brasiliensis and Sporothrix schenckii complex

[Efeitos dos dleos essenciais de Rosmarinus officinalis Linn. e Origanum vulgare Linn. de diferentes
origens em Sporothrix brasiliensis e complexo Sporothrix schenckii]

S.B. Waller', .M. Madrid®, M.B. Cleff', R. Santin’, R.A. Freitag'.
M.C.A. Meireles', J.R.B. Mello*

'Universidade Federal de Pelotas - UFPel - Pelotas, RS
*Prefeitura Municipal de Pelotas - Centro de Controle de Zoonoses - Pelotas, RS
*Instituto Federal Catarinense — IFC — Concardia, SC
“Universidade Federal do Rio Grande do Sul - UFRGS - Porto Alegre. RS

ABSTRACT

Rosmarinus officinalis L.  (rosemary) and Origanum vulgare L. (oregano) are known to have
antimicrobial properties, but studies on sporotrichosis are scarce. This study aimed to evaluate the anti-
Sporothrix spp. activity of essential oils from commercial products and oils extracted from aerial parts of
these plants and analyze their chemical constituents. S. schenckii complex and S. brasiliensis (m: 25)
isolated from humans, cats, dogs, and environmental soil were tested through M27-A3 guidelines of CLSI
with modification for phytotherapics. The essential oils of R. officinalis L. were similar for MICs, and
MFCsy <2.25mg/mL for extracted oil; and 4.5mg/mL and 9mg/mL, respectively, for commercial oil. Both
products showed MICyy of 18mg/mL and MFCg, of 36mg/mL. In O. vuigare L., the extracted oil had
better activity with MICsy and MFCs, <2.25mg/mL, and MICs, and MFCyy of 4.5mg/mL, whereas the
commercial oil showed MICs; and MFCs, of 9mg/mL and MICs, 18mg/mL, respectively, and MFCqy, of
36mg/mL. Through gas chromatography (CG/FID), thymol and o-terpinene were majority for extracted
oil of O. vulgare L., and carvacrol and y-terpinene made up the majority of the commercial oil. Both
essential oils of R. officinalis L. showed 1,8-cineole and u-pinene as major. The fungal isolates were
susceptible to all tested essential oils, including in itraconazole-resistant S. brasiliensis isolates. The
extracted and commercial oils of the plants presented in vifro anti-Sporothrix spp. activity, and they are
promising for treatment of sporotrichosis, including in cases refractory to itraconazole. More studies
should be performed about toxicity and in vivo efficacy for its safe use.

Keywords: sporotrichosis, antifungal resistance, oregano, rosemary, Lamiaceae
RESUMO

Rosmarinus officinalis L. (alecrim) e Origanum vulgare L. (orégano) sdo conhecidos pelas propriedades
antimicrobianas, entretanto seus estudos na esporotricose sdo escassos. Este trabalho objetivou avaliar a
atividade anti-Sporothrix spp. de dleos extraidos e comerciais dessas plantas e analisar seus constituintes
quimicos. Isolados do complexo S. schenckii e S. brasiliensis (n: 23) de humanos, gatos, cdes e solo,
foram testados pela diretriz M27-A3 do CLSI com modificagdes para fitoterdpicos. Os dleos de R,
officinalis L. foram similares com CiMsye CFMsy £2.25mg/mL para extraido; e 4.5mg/mL e 9mg/mL,
respectivamente, para comercial. Ambos os produtos demonstraram CIMy, de 18mg/mL e CFMy, de
36mg/mL, Em O. vulgare L., o oleo extraido apresentou melhor atividade com CIMs, e
CFM;5y=22.25mg/mL e CIMyy e CFMyy de 4.5mg/mL, ao passo que o dleo comercial mostrou CIMs, e
CFMsy de 9mgimL; e CIMgy de 18mg/imL e CFMy, de 36mg/mL. Por meio da cromatografia gasosa
(CG/FID), timol e a-terpineno foram majoritarios para o dleo extraido de O. vulgare L., e carvacrol e y-
terpineno para o comercial. Ambos os éleos de R. officinalis L. apresentaram 1,8-cineol e a-pineno como
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prevalentes. Os isolados foram sensiveis a todos os dleos essenciais testados, inclusive S. brasiliensis,
resistentes ao itraconazol. Os Sleos extraidos e comerciais de R. officinalis L. e O. vulgare L.
apresentaram atividade anti-Sporothrix spp. in vitro e sdo promissores para o tratamento da
esporotricose, inclusive em casos refratarios ao itraconazol. Mais estudos devem ser realizados sobre

toxicidade e eficdcia in vivo para seu uso seguro.

Palavras-chave: esporotricose, resisténcia antifiingica, orégano, alecrim, Lamiaceae

INTRODUCTION

Sporotrichosis is a worldwide mycosis in humans
and animals with importance in public health and
has as etiological agents the species of
Sporothrix schenckii complex (Marimon er al.,
2007. 2008: Pereira ef al., 2010). In Brazil,
Sporothrix brasiliensis has been isolated in cats,
and this species has béen restricted to this
geographic region (Rodrigues er al, 2013;
Montenegro et al., 2014). The treatment of
choice in humans and animals is recommended
with itraconazole due to its efficacy and
therapeutic safety, but the emergence of resistant
strains has been reported (Marimon ef al., 2008;
Pereira er al., 2010; Rodrigues et al., 2014a).
This problem has stimulated the search for new
effective chemical compounds, such as in plants
extracts. and their use in popular medicine to
treat, cure, and prevent diseases is one of the
most ancient human practices (Veiga Ir. et al.,
2005; liang et al., 2011; Vale-Silva et al., 2012).

In the Lamiaceae family, rosemary (Rosmarinus
officinalis L.) and oregano (Origanum vulgare
L.) are aromatic plants that are widely used in the
culinary arts and have therapeutic applications,
and they produce essential oils containing
phenolic compounds that are highly related to
antimicrobial properties (Bozin et al., 2007;
Lugman et al., 2007). Commercial oils and oils
extracted from aerial parts of these plants have
been used to combat several fungal pathogens of
medical and veterinary interest (Lugman et al.,
2007; Cleff et al., 2010; Souza et al., 2010). For
therapeutic use, the acquisition of commercials
oils is easier than the trouble of sending plant
material for extraction in chemical laboratories.
However, the quality of the commercial product
should be controlled because adulteration can
cause therapeutic inefficiency and even side
effects, such as the mixture of volatile oils with
different qualities to promote higher yield
(Simdes ef al., 2003; Veiga Jr. et al., 2005).

The few studies with commercial oils of R.
officinalis L. and O. vulgare L. have also proven
the good in vitro activity against fungal
pathogens (Moreira ef al., 2012; Abrantes ef al.,
2013; Cleff et al., 2013), but in Sporothrix spp.,
the studies concentrate on products extracted
from plants collected in natura or acquired
commercially (Luqman et al., 2007; Cleff et al.,
2008, 2010). No scientific studies on the use of
these commercial oils to treat sporotrichosis
exist. This study aimed to evaluate and compare
the in vitro antifungal activity of the essential
oils of commercial origin and extracted from
aerial parts of R. officinalis L. and O. vuigare L.
against isolates of Sporothrix brasiliensis and
Sporothrix schenckii complex, as well as to
analyze their chemical constituents.

MATERIALS AND METHODS

For the experiment aerial parts of O. vuigare L.
and R. officinalis L. were acquired with botanical
certifications and originated from Chile (process
n°23110.001622/2012-55 of the Comissio de
Etica em Experimentagdo Animal, Universidade
Federal de Pelotas), (Luar Sul® — Industria e
Comércio de Produtos Alimenticios Ltda., Santa
Cruz do Sul, RS, Brazil). The plant materials
were submitted for extraction via distillation by
steam dragging in Clevenger equipment for 4
hours, according to Farmacopéia Brasileira
(1988). Subsequently, the oils were dried over
Na,SO, (anhydrous sodium sulfate p.a),
concentrated in N (ultra pure, 99.99%, White
Martins) and stored in amber vials under
refrigeration. In turn, the commercial oils
(Ferquima® - Indistria e Comércio Ltda.,
Vargem Grande Paulista, SP, Brazil) were
acquired with botanical certification and origin
from Moldavia (Batch 212 for oregano) and
Tunisia (Batch 141 for rosemary) and
were extracted via distillation by steam dragging.
The quality parameters were described in an
accompanying technical report (appearance,
color, purity, odor, density — 20°C, refraction
index — 20°C).

Arq. Bras. Med. Vet. Zootec., v.68, n.4, p.991-999, 2016
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The extracted oils were chemically analyzed
through high-resolution gas chromatography
with a flame ionization detector (CG-FID) in a
Shimadzu® 2010 model equipped with a DB-5
silica column (30m x 0.25mm x 0.25pm) at an
initial temperature of 40°C, which was increased
at the rate of 2°C/min up 145°C. From then on
the rate was increased by 10°C/min up to 280°C
and remained at this temperature for 10 min. The
oil solutions were prepared at 5000mg/L in
hexane and the chromatographic standards at
40mg/L  and were injected into  the
chromatographic column at a volume of 1pL,
and the compounds were identified by
comparison of the retention time. For
commercial oils, the CG-FID was performed by
HP 7820A (Agilent®) equipped with an HP-5
column (30m x 0.32mm x (.25mm) at an initial
temperature of 70°C that was increased by
3°C/min up to 240°C. The injector temperature
was 2350°C, and the FID detector was 260°C. The
speed of the drag hydrogen gas was 3ml/min,
and the split was 1:30. The solutions of essential
oils were diluted in 1% chloroform and injected
into the chromatograph volume of 1 pL. Data
were acquired through the EZChrom Elite
Compact® program (Agilent®).

Twenty-five samples of Sporothrix schenckii
complex were derived from mycology collection
of the Centro de Pesquisa e Diagndstico em
Micologia Veterinaria (Universidade Federal de
Pelotas — UFPEL, Pelotas, RS, Brazil). The
isolates , were derived from clinical cases of
humans, dogs, and cats with sporotrichosis and
an environmental soil isolate, as well as a
standard strain (I0C 1226). All isolates were
identified and stored in the mycelial phase in
potato-dextrose agar (Acumedia, Lansing,
Michigan, Unites States) and refrigerated at an
average temperature of 4°C. Fourteen of these
were analyzed through polymerase chain
reaction of restriction fragment length
polymorphism (PCR-RFLP), according to
Rodrigues e al. (2014b), and all were identified
as Sporothrix brasiliensis.

The antifungal activity was determined through
the broth microdilution technique in microplates
with 96-wells and in duplicate, according to the
M27-A3 guidelines (Reference..., 2008a), which
were adapted for use with essential oils (Cleff et
al., 2008). Fungal subcultures in brain-heart-
infusion. agar (BHL/Acumedia, Lansing,

Arq. Bras. Med. Vet. Zootec., v.68, n.4, p.991-999, 2016

Michigan, United States) at 35°C for 48h were
performed to activate the yeast phase of
Sporothrix spp. The essential oils were tested in
concentrations of 2.25 to 72mg/mL. Itraconazole
(Cepav Pharma Ltda., Sdo Paulo, SP, Brazil) was
utilized for positive control and tested in
concentrations of 0.03 to 16pug/mL, according to
CLSI guidelines. The microplates were incubated
at 35°C for 72h to obtain the minimal inhibitory
concentration (MIC), and the microplates were
put on a rotatory shaker (Certomat® BS-1, B.
Sartorius, Goéttingen, Germany) to mix the oils.
To obtain the minimal fungicidal concentration
(MFC), 10uL of aliquots of the wells with no
fungal growth were transferred to Petri dishes
containing Sabouraud dextrose agar (Acumedia,
Lansing, Michigan, United States) and incubated
at 35°C for 72h to visualize fungal growth. The
analysis of variance and comparison of
geometric means of the data were performed
according to the Tukey test using the statistical
software BioEstat®, version 5.3, and a value of
P<0.05 was considered significant.

RESULTS AND DISCUSSION

The MIC of itraconazole for tested isolates
overall varied from equal to or less than 0.03 to
greater than 16ug/mL, and the MFC varied from
0.25 to greater than 16pg/mL. However, one
isolate from a cat was resistant to MIC, and five
from cats and one from a dog were to MFC (Tab.
1). Although a cutoff point does not exist for
establishing the values of resistance, the M38-A2
guidelines (Reference..., 2008b) suggest that
MIC values greater than or equal to 4 pg/mL for
itraconazole should be considered, and this was
observed in the tested S. brasiliensis from cats
(MICqq of 16pg/mL), which demonstrated a low
sensibility to this drug of choice. This
observation was also reported (Fernandes ef al.,
2013; Rodrigues et al., 2014a). Interestingly, all
of the itraconazole-resistant isolates were
susceptible to the essential oils of the Lamiaceae
plants between the concentrations of =2.25 and
36mg/mL, and this is accordance with studies of
the activity of these oils in bacterial and fungal
resistance to ciprofloxacin, amphotericin B and
clotrimazole (Lugman et al., 2007; Maida er al.,
2014).

In O. vulgare L., the extracted oil showed

activity against all samples of S. schenckii
complex in the MICsqg0 and MFCsq9 between
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<2.25 and 4.5mg/mL, including in S. brasiliensis
from cats and dogs. But, the commercial oil
showed activity against the overall isolates with
MIC/MFCsy of 9mg/mL, MICq of 18mg/mL,

and MFCy of 36mg/mL, demonstrating less
activity compared to the extracted essential oil
(P<0.05).

Table 1. Antifungal activity of the extracted and commercial essential oils (mg/mL) of Origanum vulgare
L. (O.V.) and Rosmarinus officinalis L. (R.O.) and itraconazole (ug/mL) against Sporothrix schenckii

complex

Origin of Sporothrix
schenckii complex

(No. of samples)

# A Ny ——

R <2125

Human 3)F 5005 <225 45 18 18
9% <225 45 18 18
Dog (1) R <225 <25 45 45
Q92 25— 225 225
— 45 9 18 36
Ao 50% <225 =225 4.5 9
90% <225 45 9 18
Soil (1)} R 25 <25 18 18
105]‘32(‘ R <25 <225 <225 <225
R <95 5242_5 s w5 52.325 5
Doas (6)** = 36 G
8 50% <225 <225 <25 45
90% 25 <25 9 13
X 25— 25— 2B- 25-
o 9 9 18 36
Cas (8™ 500, <25 <225 9 9
90% 45 45 13 18
R RB- 25— 225 225
Overall (25) . ) . 8 o
50% <225 <25 9 9
90% 45 45 18 36

T <225 <225

<€225-

4.5 4.5 9
2125 <225 <225 1
4.5 4.5 9 2
=225 4.5 4.5 9 1 2

<225- =225~ <225- 45— 1_>16 4->16

18 18 9 18
<25 18 45 45 2 >16
18 18 4.5 9 2 >16 -
225 225 9 18 0.5 05
25 225 18 36 1 8
<225~ <225- 45—
9 T - L, 05-8 1->16
25 <225 45 9 1 2
25 45 18 36 2 16
©25- 25— <225- <225- <003~ 025-
18 72 9 9 16 >16
25 25 025 45 2 2
18 36 4.5 4.5 16 =16
€25 925 <25 225- 003 025
18 72 18 >72 >16 16
25 225 45 9 2 4
18 36 18 36 16 >16

30% and 90% refers to inhibition (MIC) and elimination (MFC) of the fungal growth in relation of origin of the
isolates : R — Range; *S. schenckii; **S. brasiliensis; TNot identified.

Few studies have also demonstrated the
susceptibility of S. schenckii to the extracted oil
of O. vulgare L. at MIC of 250uL/mL (Cleff ef
al., 2008) and between 250 to 500pL/mL (Cleff
et al.. 2010), but the expression of these values
was distinct from the present study, making it
difficult to compare the results. This difficulty
occurs because of the lack of standardization in
antimicrobial in vitro tests with medicinal plants
(Khan et al., 2011). Even so, the studies are in
agreement with the present finding because of
the anti-Sporothrix spp. activity of the essential
oil of O. vuigare L. In other pathogenic fungi,
the extracted oil of O. vulgare L. inhibited
Malassezia pachvdermatis, Aspergillus  spp.,
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Candida spp.. Cryptococcus spp., Trichophyton
spp.. Microsporum spp., and Epidermophyton
spp. in the MIC between 15 to 500puL/mL (Cleff
et al., 2010) and between (.32 to 10uL/mL
(Vale-Silva et al., 2012). In commercial oils, M.
pachydermatis strains were inhibited by the
essential oil of O. vulgare L. between the MIC of
<1.87 to 7mg/mL (Santin et al, 2014), with
similar results to this study. The antimicrobial
activity of the commercial oils should be studied
because these products are easier to acquire for
popular use and showed in vitro anti-Sporothrix
spp. activity, which is promising for more
scientific research.

Arq. Bras. Med. Vet. Zootec., v.68, n.d4, p.991-999, 2016
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In R. officinalis L., the commercial and extracted
essential oils showed similar anti-Sporothrix spp.
activity (P>0.05). The MICs, of extracted oil
against overall tested isolates was <2.25mg/mL,
but the MICs, and MFCqy of S. schenckii
complex isolated from humans were 4.5mg/mL
and from cats were 18mg/mL. Although the
MICey and MFCyy of S. brasiliensis from dogs
were <2,25mg/mL and 4.5mg/mL, respectively,
and those from cats were [8mg/mL and
36mg/mL, respectively, no statistical difference
was observed in the activity of extracted oil for
these species (P>0.05). Lugman et al. (2007)
demonstrated the anti-Sporothrix spp. activity of
the extracted oil with the same methodology
used in our study and described the MIC of
11lmg/mL in an only S. sehenckii strain tested,
and the plant did not show fungicidal activity.
The fungistatic activity found by Luqman ef al.
(2007) was similar to our study, but our results
showed the effect of MFCsq and MFCyy against
overall tested isolates at <2.25mg/mL and
36mg/mL for extracted oil, respectively, and
9mg/mL and 36mg/mL for commercial oils,
demonstrating the good fungicidal activity of the
essential oil of R. officinalis L. Other pathogenic
fungi have been highly susceptible to rosemary
oil, as Candida albicans (Bozin et al., 2007,
Cleff et al, 2012), that was inhibited and
eliminated by the plant oil at 5.5mg/mL and
11mg/mL, respectively, as well as Crytococcus
neoformans (Luqman et al, 2011). The
dermatophytes  Epidermophyton  floccosum,
Trichophyton mentagrophytes, T. rubrum and
Microsporum canis were susceptible in the MIC
of 15 to 30.2uL/mL (Bozin ef al., 2007) and T.

rubrum and M. gypseumn were inhibited at
1.38mg/mL  and 2.75mg/mL, respectively
(Lugman et al., 2007).

In turn, the commercial oil of R. officinalis L.
had in vitro activity with MICsy between <225
and 4.5mg/mL for all isolates from humans,
dogs, and cats. In MICyy, the concentration of 4.5
to 18mg/mL inhibited all S. brasifiensis and S.
schenckii complex, including environmental soil
and standard strain. The MFCsy; and MFCq of
overall isolates were 9mg/mL and 36mg/mL,
respectively. With similar results, Santin (2013)
showed the in vitro activity of commercial oil of
R. officinalis L. against the pathogenic yeasts of
M. pachydermatis,  Candida  spp. and
Trichosporon asahii in the MIC/MFC between
<1.87 and 30mg/mL, demonstrating the
promising use of this plant oil in similar
concentrations to our study. Although the studies
were concentrated in essential oils extracted from
collected plants, the need to study the
antimicrobial activity of commercial oils is
emphasized because they are readily available
for use. According to Veiga Jr. et al. (2005), the
popular use of medicinal plants is increasingly
common because of their benefits to public
health, as well as being marketed by industries.

In 8. brasiliensis isolated from cats and dogs, all
of the isolates were susceptible to all of the
tested oils, but a higher number of the isolates
were susceptible to the MIC <2.25mg/mL from
the extracted oils of R. officinalis L. and O.
vulgare L. (Fig. 1).

15 7 2

BV, - Extracted
Numberof |0 20NV, - Commercial

S. brasifiensiv BR.O. . Extracted

isolates =
1z 14) ) BR 0. - Commeraal
g
0 T T T
2.25 4.5 9 18 36 752)

MIC values of the essential oils (ing/mL)

Figure 1. Number of Sporothrix brasiliensis isolated from cats and dogs with susceptibility to minimal
inhibitory concentration (MIC) of commercial oils and extracted oils from aerial parts of Origanum
vulgare L. (0.V.) and Rosmarinus officinalis L. (R.0.).
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In the chromatographic analysis, both essential activity against C. albicans when tested in
oils of R. officinalis L. showed that 1.8-cineole isolation at MIC of 0.5% (Jiang et al., 2011).
and u-pinene were the major compounds (Figure Other compounds found in the oils were reported
2 and 3), which is in accordance with previous as major compounds, such as camphor,
studies (Jiang ef al., 2011; Maida er al., 2014). verbenone, and myrcene (Prins ef al., 2006; Cleff
These compounds were also related to ef al., 2012), and could also be responsible for
antimicrobial potential because they both showed antifungal properties.
3
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Figure 2. Identified compounds in the extracted essential oil from aerial parts of Rosmarinus officinalis L.
through gas chromatograph with flame ionization detector (CG-FID): a-pinene (1), camphene (2), PB-
pinene (3), myrcen (4), a-terpinene (5), p-cimene (6), limonene (7), 1,8-cineole (8), terpinolene (9),
linalool (10), terpinen-4-ol (11), a-terpineol (12).
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Figure 3. Identified constituents in the commercial essential oil of Rosmarinus officinalis L. through the
gas chromatograph with flame ionization detector (CG-FID): a-thujene, a-pinene, camphene, B-pinene,
myrcen, a-phellandrene, a-terpinene, p-cimene, limonene, 1,8-cineole, y-terpinene, linalool, camphor,
terpinen-4-ol, a-terpineol, bornyl acetate, a-copaene, -caryophillene, humulene and others.
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In O. vulgare L., the chemical composition was
different, as well as the anti-Sporothrix spp.
activity between the oils, in which the extracted
oil from aerial parts had better efficacy than
commercial oil  (P<0.05). In extracted oil,
thymol, o-terpinene and 4-terpineol were the
major compounds, in decreasing order (Figure
4), as well as described by Cleff et al. (2008,
2010), but in commercial oil, the compounds
carvacrol, y-terpinene and p-cimene were major

1 1

5 6
i 12

s
[=]

2

(Figure 5), according to Maida er al. (2014).
Although thymol and carvacrol were found in
larger quantities, respectively, for extracted oil
from Chile and for commercial oil from
Moldavia, both substances are responsible for
antifungal activity. Chavan and Tupe (2014)
reported that these substances provoke
membrane damage and leakage of fungal
cytoplasm as primary antifungal mechanism and
consequently the ergosterol depletion.

e 1

50 1 200 250 300 350 400 450 S00 550  60OO™
Figure 4. Identified constituents of the extracted essential oil from acrial parts of Origanum vulgare L.
through gas chromatograph with flame ionization detector (CG-FID): a-pinene (1), camphene (2), B-
pinene (3), myrcene (4), a-terpinene (5), p-cimene (6), limonene (7), 1,8-cineole (8), terpinolene (9),
linalool (10), terpinen-4-ol (11), a-terpineol (12), thymol (13) and carvacrol (14).
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Figure 5. Identified constituents in the commercial essential oil of Origanum vulgare L. by gas
chromatograph in high resolution with flame ionization detector (CG-FID): o-pinene, camphene, [-
pinene, myrcene, a-phellandrene, a-terpinene, p-cimene, limonene, 1,8-cineole, y-terpinene. linalool,
camphor, terpinen-4-ol, a-terpineol, thymol, carvacrol, B-caryophyllene, humulene and others.

This difference in the chemical compositions of
extracted and commercial products is influenced
by several factors relating to plant and
cultivation (Simdes et al., 2003; Prins ef al,
2006), such as the origin of the plant. The
commercial oils of O. wulgare L. and R.

Arq. Bras. Med. Vet. Zootec., v.68, n.4, p.991-999, 2016

officinalis L. came from Moldavia (Eastern
Europe) and Tunisia (North Africa), respectively,
while the extracted oils came from aerial parts
collected in Chile (South America). Even so, all
tested fungal isolates were susceptible to the two
tested plants, regardless of their origin, including
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the commercial oils, which showed satisfactory
activity against itraconazole-resistant isolates.
Studies of commercial oils should be performed
because the quality of these products could
influence their antimicrobial activity. According
to Simdes er al. (2003) and Veiga Jr. et al.
(2003). the control of the commercial oils in the
industry should be rigorous because adulterations
may occur and compromise the chemical
composition and, consequently, harm the
therapeutic efficiency, such as the addition of
compounds with low financial value and the
mixture of volatile oils with different qualities
for promoting greater yield.

CONCLUSION

In the essential oils of R. officinalis L. and O.
wilgare L. from different regions, the anti-
Sporothrix spp. activity was observed, including
against itraconazole-resistant S. brasiliensis
isolates. The chemical composition between the
oils extracted from aerial parts of the plants and
the oils acquired commercially was similar. In R.
officinalis L., 1,8-cineole was the major
compound for both oils, that presented similar
anti-Sporothrix spp. activity. In turn, the
majoritary composition in the oils of O. vulgare
L. was different. where thymol was largely found
in extracted oil and showed better anti-
Sporothrix spp. activity in relation to the
carvacrol, that was largely found in the
commercial oil. These findings encourage the
promising use of these natural products in the
treatment of humane and animal sporotrichosis
and more studies need to be undertaken for their
use in vivo to be safe,
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Os animais de companhia tém apresentado importante papel na sociedade resultando em maior
exposicdo humana aos agentes com potencial zoondtico, principalmente pelo fato de que muitos
proprietarios desconhecem a necessidade da evermifugacdo. Objetivou-se neste estudo verificar a
prevaléncia de ovos de helmintos e oocistos de protozoarios gastrointestinais nas fezes de caes e gatos
atendidos no IFC-Campus Concérdia e avaliar a eficicia anti-helmintica dos principios ativos
praziquantel, pamoato de pirantel e febantel utilizados em pequenos animais. Foram colhidas amostras
de fezes de 40 cdes e 10 gatos que foram submetidas a exames coproparasitologicos pelos Métodos de
Sedimentagdo Simples, Willis-Mollay e Gordon & Whitlock. Os animais positivos foram tratados com
o medicamento Chemital Plus® repetindo-se o exame coproparasitologico apos sete dias da
evermifugacdo. Das 50 amostras analisadas, 11 apresentaram-se positivas (22%). O helminto
encontrado com maior frequéncia foi o Ancylostoma spp., observado em sete animais (63,7%), com
média de 917 ovos/animal, seguido por Toxocara canis (63,7%), com média de 2517 ovos/animal,.
Dipylidium caninum (54,5%), com média de 700 ovos/animal e oocistos de protozodrios (54,5%), com
média de 500 oocistos/animal. Os resultados demonstraram maior eficiéncia dos principios ativos no
tratamento de parasitose por Ancylostoma spp e Dipylidium com reducgdo de 100%, aceitével para
controle de Toxocara, 96%, e ineficiente no controle de oocistos de protozodrios, onde a reducio foi de
33%. Embora a associacdo anti-helmintica de praziquantel, pamoato de pirantel e febantel apresente
boa eficacia no controle dos principais helmintos, ndo é efetiva contra oocistos de protozoérios, o que
pode representar um importante nicho de mercado para inclusdo de um farmaco de agdo coccidicida
nas formulagdes comerciais.

Palavras-chave: Helminto. Vermifugo. Oocistos.
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Potencial antifiingico in vitro de diferentes extratos vegetais da planta Maytenus ilicifolia frente a
levedura Malassezia pachydermatis

Camila Eduarda Firmino,Eduardo Negri Mueller,Risciela Salardi Alves de Brito,Camila Conte,Rosema
Santin,Sheila Mello da Silveira,Marcella Zampoli Troncarelli

Area: Ciéncias Bioldgicas e da Satide
IFC - Concordia
E-mail para contato: eduardo.mueller@ifc-concordia.edu.br

Malassezia pachydermatis é uma levedura comensal da microbiota de caes e gatos podendo tornar-se
patogeno oportunista em situagdes favoraveis. Sua manifestacdo patogénica, pode estar associada a
mudanc¢as no microclima, como temperatura, pH, umidade, microbiota ou a distirbios nas barreiras
quimicas, fisicas e imunoldgicas do hospedeiro. A resisténcia microbiana, assim como, a diversidade da
flora brasileira, tem estimulado a busca por novos principios ativos oriundo de plantas. Maytenus
ilicifoilia é comumente utilizada como anti-inflamatorio no tratamento de tilceras gastricas e duodenais,
porém tem sido relatado seu potencial antimicrobiano. Neste contexto, objetivou-se determinar a agdo
antifingica in vito de diferentes extratos da planta Maytenus ilicifolia sobre Malassezia
pachydermatis, isoladas de cdes com otite externa. Para o preparo dos extratos as folhas de M.ilicifolia
foram colhidas e secas em estufa com circulagdo de ar a uma temperatura de 40° C por 48h. Foram
preparados os extratos aquoso, aquoso concentrado e infusdo e testados nas concentracGes de
15,62mg/mL a 500mg/mL. Foram obtidos 15 isolados de M.pachydermatis a partir de casos de otite
externa em cées, os quais foram semeados em Agar Sabouraud acrescido de cloranfenicol incubados a
37° C por 48h. Para os testes de suscetibilidade in vitro foi utilizada a técnica de microdiluicdo em
caldo (CLSI M27A3) com modifica¢bes para M.pachydermatis e fitofarmacos, obtendo a Concentracio
Inibitéria Minima (CIM) e a Concentragdo Fungicida Minima (CFM). Os extratos aquoso, aquoso
concentrado e infusdo apresentaram valores de CIM e CFM >500mg/mL. Conclui-se que os extratos
vegetais aquoso, aquoso concentrado e infusdo de Maytenus ilicifolia ndo possuem atividade
antifiingica nas concentragdes testadas.

Palavras-chave: Espinheira Santa, Plantas Medicinais, Otite Externa
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Concordia, 19 dezembro de 2016.

CERTIFICADO

Certificamos que a proposta intitulada “Projeto de Ensino, Pesqmsa e Extensao
em Anestesiologia Veterinaria”, registrada com o n° 18/2016, sob responsab:ltdade de

Rosema Santin, que envolve a producédo, manutengao ou utilize 6 de animais do filo

Chordata, subfilo Vertebrata (exceto humanos), para fins"-“de- pesquisa cientifica (ou
ensino) — encontra-se de acordo com preceitos da Lel n— 1 .794, de 8 de outubro de
2008, do Decreto n? 6.899, de 15 de julho de 2009; ‘e com as normas editadas pelo
Conselho Nacional de Controle da Expenmentqgao Animal (CONCEA), e foi aprovada
pela COMISSAO DE ETICA NO USO DE ANIMAIS (CEUA) do Instituto Federal

Catarinense — campus Concordia, em reuniao de 19 de dezembro de 2016.

Finalidade (X) Ensino( ) Pesquisa cientifica
Vigéncia da Autorizacao: 01/01/2017 a 01/12/2020
Espécie/Linhagem/raca: Cao/ND — Gato/ND
N2 de animais 500 (quinhentos) — 400 (quatrocentos)
'. Peso/ldade: 100g-60kg/1d a 20 anos - 50g-8kg/1d a 20 anos
Sexo: M+F

Origem: Animais provenientes de Concérdia/SC e municipios da regido.

Atenciosamente,

7 ol /7 ’
A T
““Diogenes Dezen
Coordenador CEUA - IFC Campus Concérdia
Portaria n? 3.414/2013
e-mail:ceua @ ifc-concordia.edu.br

Rodovia SC 283 KM 08 - Caixa Postal 58 - Concdrdia/SC Telefone/Fax (49) 3441-4800
www.ifc-concordia.edu.br - ifc@ifc-concordia.edu.br
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Certificamos que o trabalho intitulado ,._.m<m=ﬁm3m:8 de procedimentos e protocolos

anestésicos realizados em pequenos. m:,:_m_m foi apresentado: por Lunara Jéssica Biavatti,

durante a VI Mostra de Iniciagao Q__w,_.m___.m_. __.____.3__m_.,_.__§oam__amam Comunicacdo Oral — Area Ciéncias

Bioldgicas e da Saude, realizada em 15 a__m___mmﬁago de 2016, no Instituto Federal Catarinense
- Campus Concordia. O referido trabalho € de mc&:m_am Lunara Jéssica Biavatti, Débora

Cristina Olsson, Francine Franzen; ‘Aline _umc_m Ommmﬁo,no e foi desenvolvido sob a orientagao

de Rosema Santin. T

Concordia, 15 de setembro de 2016.

INSTITUTO FEDERAL CATARINENSE
CAMPUS CONCORDIA

Registrado sob N° 15899 Livro: 005 . . "
Folhas 46V expedido em .._m.émho,_m UOﬂm_._m. ©28 ) D.O.U. de 27/01/2016
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PORTARIA N° 573 CCON/IFC/2016, DE 18 DE NOVEMBRO DE 2016

O Diretor-Geral do Instituto Federal de Educagado, Ciéncia e Tecnologia
Catarinense — Campus Concérdia, no uso de suas atribuicGes conferidas pela Portaria n°
288 de 26/01/2016 publicada no DOU de 27/01/2016, RESOLVE:

Art.1° — CONSTITUIR comiss@o, composta pelos servidores abaixo
relacionados, responsavel pela Gestao e Fiscalizagao do Contrato n°® 28/2016 - Dispensa
de Licitagao 27/2016, visando o fornecimento de Oxigénio Medicinal Hospitalar para o

Centro de Praticas Clinicas e Cirargicas:
- ROSEMA SANTIN, SIAPE 1966568;

= MARCOS GOMES LOUREIRO, SIAPE 2065732.

Art. 2° — Esta portaria entra em vigor nesta data.

—
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PORTARIA N° z20& CCOMHIFC/ 20748, DE 22 DE MARGO DE 20116

O Diretor-Geral do instifusc Federal de Educagao, Ciéncia e Tecnologia
Catarinense — Campus Concdroia. no uso de suas ztiibuicdes conferidas pela Periaria n®
288 de 26/01/2016 publicadz nc DOU de 27/0°/2015, RESOLVE:

Art. 1° — CONSTITUIR, Comissfo Orgznizadora da VI MIC - Mostra de
Iniciagzo Cientifica do IFC — Campus Concd:rdia, comnposta pelos seguintes servidores:

— DIOMAR CARISSIMO SELLI DECONTO — SIAPE n° 2179401 - Presidente
— ROSANE DA SILVA FRANGA LUBASZEWSKI CAVASIN — SIAPE n° 1901677
— CLAUDIA REGINA THUVAZ SEXTUCINI - SIAPE n° 1096292

— EDUARDO NEGRI MUELLER — SIAPE 1° 1988158

— JONAS ANTUNES DA SILVA — SIAPE r° 2576432

— VANESSA BIASI — SIAPE n° 1875457

- CAleqA FACCIO — GIARE n© 15844733

— JOICE LARA MAIA FARIA — SIAPE n° 261645-

— DEBORA CRISTINA OLSSON — SIAPE r® 1985053

— DANIELE MARTINI - SIAPE rn® 1555345

— TIAGO RAUGUST — SIAPE n° 1868372

— TEANE MILAGRES AUGUSTO DA SiLVA — SIAPE n° 1081425

— ROSEMA SANTIN — SIAPZ n® 1966568

Art. 2° — Para fins de computo ro Plans de Trabalho Docente — PTD, sera
atribuida até 1 (uma) hora semanal =5 nimsiro serrastre de 2016 e até 2 (duas) horas



semanais no segundo semesire ¢z 201€, para os membros docentes.

Art. 3° — Revoga-se @ Portaria »° 055 CCON/IFC/2015, de 12 de fevereiro de
2015.

Art. 4° — Esta Portaria entra em viger 1es’z data.

/ i, ’/."‘_ o
[D] relor 58
o i Y. 2
82208 DO de 27/01/2016

e
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MINISTERIO DA EDUCACAO

Certificamos que Rosema Santin , ﬁn&.&.ﬂmn da Comisse-Organizadora wa VI MIC - Mostra de Iniciagdo Cien-

tifica, realizada nos dias 15 ¢ 16 de setembro de 2016 no Instituto Q@%wmm.ﬁﬁna:mﬁm - Campus Concordia.

* Concérdia, 16 de setembro de 2016.

[
\

INSTITUTO FEDERAL CATARINENSE
CAMPUS CONCORDIA
.@hnua% sob NE 16462 Livro: 005
Pdgina 58 Eapedido em 16/09/2016
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PORTARIA N° 77 CCONJIES/2046, DE 29 DE MARCO DE 2016

O Diretor-Geral do insfitutc Federal Ze Educacao, Ciéncia e Tecnologia
Catarinense — Campus Concéraia, no usc ¢& suas atribuicdes conferidas pala Portaria n®

288 de 26/01/2016 publicadz nc DCU d= 27/01/201¢. RESOLVE:

m\.

o

Art. 1° — CONSTITUIR ComizsZo, com nrazo de 30 (trinta) dias, composta
pelos servidores abaixo mencicnaccs, responsavel pela criagdo de minuta
regulamentadora, para a ccbrangz de iaxas na prestacdo de servicos do Centro de
Praticas Clinicas e Cirdrgicas — CPCC, dc curso de Medicina Veterinaria , do IFC Campus

. Concordia:

— DEBORA CRISTINA CLSSCN — SIAFE n° 1685053

— EDUARDO NEGRI MUEZLLER — dzincula SIAPE n® 1988158

— HORALDO ANTONIG 3RANDALISE — ¥atricula SIAPE n® 2098376

— JOICE LARA MAIA FAR:IA — SIAPE ni° 2616431

— JUCELE GRANDO -- SIAPE n® 2877028

— LUCIO PEREIRA RAUEER — matrcula SIAPE ~° 1754835

— ROSEMA SANTIN — SIAPE n°® 1GE658%

— WANDERSON ADRIAND BISCGL £ PZREIRA — SIAPE n® 1987272 - Presidente

Art. 2° — Para fins o cémpuic Zo Plarc de Trabalho Docente — PTD, sera
atribuida até 1 (uma) hora semanz. parz ns mambres docentes.

Art. 3° — Esta portaria entra e vigor nesta data e tera validade de 2 (dois)
anos.
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PORTARIA N° 561 CCON/IFC/2016, DE 19 DE OUTUBRO DE 2016

O Diretor-Geral do Instituto Federal de Educagao, Ciéncia e Tecnologia
Catarinense — Campus Concordia, no uso de suas atribuicées conferidas pela Portaria n°
288 de 26/01/2016 publicada no DOU de 27/01/2016, RESOLVE:

Art. 1° — DESIGNAR, os servidores abaixo relacionados, pelo prazo de 3
(trés) anos, para compor o Nucleo Docente Estruturante - NDE do Curso de Medicina

Veterinaria, do IFC Campus Concérdia:

*Wanderson Adriano Biscola Pereira, SIAPE 1987272 — Presidente

*Ana Carolina Goncalves dos Reis, SIAPE 2101600 — Membro Titular
*Lucio Pereira Rauber, SIAPE 1754835 — Membro Titular

<Amanda D'Avila Verardi, SIAPE 2714672 — Membro Titular

*Claudio Eduard Neves Semmelmann, SIAPE 1754425 — Membro Titular
*Débora Cristina Olsson, SIAPE 1985053 — Membro Titular

*Diogenes Dezen, SIAPE 1756086 — Membro Titular

-Eduardo Negri Mueller, SIAPE 1737257 — Membro Titular

*Felipe Geraldo Pappen, SIAPE 1755281 — Membro Titular

+Joice Lara Maia Faria, SIAPE 2616451 — Membro Titular

*Marcos Gomes Loureiro, SIAPE 2065732 — Membro Titular

*Mario Lettieri Teixeira, SIAPE 1755182 — Membro Titular

*Rosema Santin, SIAPE 1966568 — Membro Titular

*Luciane Baseggio Vendruscolo, SIAPE 1116574 - Representante do NUPE

Art. 2° - Para fins de coémputo do Plano de Trabalho Docente — PTD. serao atribuidas

ate 2 (duas) horas semanais, para os membros docentes.

Art. 3° - Revoga-se a portaria n® 116 CCON/IFC/2013, de 8 de maio de 2013 e demais

~ J
alteracoes ' gf
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PORTARIA N° 505 CCONI/IFCI2016, DE 01 DE SETEMBRO DE 2016

O Diretor-Geral do Instituto Federal de Educacao, Ciéncia e Tecnologia
Catarinense — Campus Concordia, no uso de suas atribuigoes conferidas pela Portaria n°
33 de 27/01/2016 publicada no DOU de 28/01/2016, RESOLVE:

Art. 1° — CONSTITUIR, Comissao, com prazo de 1 (um) més, composta pelos
servidores abaixo relacionados, responsavel pela condugao do processo eleitoral da

Coordenagao do Curso de Medicina Veterinaria:

- DIOGENES DEZEN - Presidente - Matricula SIAPE 1756086,
- ROSEMA SANTIN - Matricula SIAPE 1966568,
- ALESSANDRA NITSCHKE — Matricula SIAPE 2163007.

Art. 2° — Para fins de cémputo no Plano de Trabalho Docente - PTD, serao

atribuidas até 1 (uma) hora semanal, aos membros docentes.
Art. 3¢ — Esta portaria entra em vigor nesta data.
, %{5@ Rellber

FABIO ANDRE NEGRI BALBO

Diretor Geral, em exercicio
Port. n. 33/2016 DOU de 28/01/2016



