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Malassezia furfur is a lipodependent, dimorphic and saprophyte fungus which causes pityriasis versicolor, 
dandruff and seborrheic dermatitis in humans. The drugs available to treat this fungal infection are few. These 
drugs are highly toxic and are costly when used in prolonged treatments. For these reasons, it is necessary to 
fi nd new compounds to treat these infections. Ilex paraguariensis St Hilaire is a plant that grows in Argentina, 
Brazil and Paraguay. The aim of this study was to evaluate the effect of the aqueous extract of Ilex paraguar-
iensis on the growth of M. furfur. High performance liquid chromatography (HPLC) was employed to identify 
and isolate compounds of I. paraguariensis and the agar-well diffusion method was used to assess the antifungal 
activity of the extract. The fungicidal/fungistatic effect was evaluated by the modifi ed Thompson assay. The 
results demonstrated that the aqueous extract of Ilex paraguariensis (1000 mg/ml) possesses inhibitory activity 
against M. furfur. This antimalassezial activity was equivalent to 2.7 µg/ml of ketoconazole. Therefore, the 
topical use of Ilex paraguariensis extract as alternative antifungal agent can be suggested. Copyright © 2009 
John Wiley & Sons, Ltd.

Keywords: Ilex paraguariensis; Malassezia furfur; antifungal activity; pityriasis versicolor; psoriasis; dandruff.

INTRODUCTION

Antimicrobials of plant origin have enormous therapeu-
tic potential (Al-Bakri and Afi fi , 2007) as antifungal, 
antiprotozoal, antihelminthic and antiviral (Carson, 
1987; Block, 1992; Bruneton, 1995; Hammer et al., 2000; 
Davicino et al., 2007). Some antimicrobial plants are 
employed as popular folk medicines, whereas others 
have gained popularity in the form of fi nished products. 
(Shams-Ghahfarokhi et al., 2006)

Ilex paraguariensis St Hilaire (Aquifoliaceae) is a 
medium-to-large tree which grows naturally in north-
eastern area of Argentina, southern Brazil and eastern 
Paraguay, where it is also cultivated (Giberti, 1989). I. 
paraguariensis has been demonstrated to have high 
levels of caffeine and theobromine (Filip et al., 1998).

Malassezia furfur is a commensally lipodependent 
and dimorphic fungus belonging to the human skin 
microbiota (Silva et al., 1997; Salah et al., 2005; Mor-
ishita et al., 2006). This fungus is found mainly in the 
seborrheic areas as the upper trunk and head (Roberts, 
1969; Silva et al., 1996). M. furfur has been associated 
with a variety of cutaneous (McGinley et al., 1970; Ford 
et al., 1982; Faergemann, 1990; Jensen Jarolim et al., 
1992; Squiquera et al., 1994; Silva, 1995; Bulmer and 
Bulmer, 1999) and systemic diseases, such as, peritoni-
tis, mixed bacterial-fungal septic arthritis, dacryocysti-
tis, mastitis and chronic postoperative sinusitis among 
others (Marcon and Powell, 1992). There is a scarce-
drugs spectrum in order to treat such illnesses, mainly, 
topical antifungal solutions containing 2% ketocon-

azole. These drugs are highly toxic (Martinez Fernan-
dez et al., 1998) and costly when used in prolonged 
treatments (Rodriguez Silva, 1990). Ketoconazole is a 
synthetic antifungal imidazolic drug (Hammer et al., 
2000) which is prescribed for skin infections (Urcuyo 
and Zaias, 1982; Savin, 1984; Ford et al., 1984; Gupta 
et al., 2004). Ketoconazole is very lipophilic, which accu-
mulates in fatty tissues leading to important side effects 
when administered orally. The undesired effects include 
severe toxic hepatitis, acquired cutaneous adherence 
(Svedhem, 1984; Knight et al., 1991; Polsen et al., 1995), 
vomiting, loss of appetite, rash, pruritus, menstrual 
irregularities, gynecomastia and decreased libido. This 
drug is not recommended during pregnancy or lactation 
(Flores, 2004). When used in the topical form, Di Fonzo 
et al. (2008) has found an urticant effect of this antifun-
gal compound (Di Fonzo et al., 2008). Other topical 
antifungal agents such as clotrimazole, miconazole or 
terbinafi ne are less recommended due to recurrence 
(Giusiano, 2006).

Taking these data into account, the aim of this study 
was to evaluate the effect of the aqueous extract of Ilex 
paraguariensis on the growth of M. furfur.

MATERIAL AND METHODS

Plant material. Leaves of I. paraguariensis before 
industrial processing were used. The sample was 
obtained directly from a commercial company which 
cultivates and industrializes yerba mate in the province 
of Corrientes, Argentina. For the identifi cation, the 
sample was compared with a voucher-specimen from 
herbarium standards.
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Preparation of plant extract. Dried leaves were ground 
to fi ne powder. The Decoction extract (Dec) was pre-
pared according to the Farmacopea Nacional Argentina 
(1978) to obtain a similar preparation to those used by 
local people. The vegetal product (10 g) was boiled with 
200 ml of water for 20 min and left to cool at room 
temperature to 40–45 º C. After fi ltration though a Nº 
1 Whatman fi lter paper, the extract was lyophilized 
using a fl exi-dry FTS Systems, yielding an aqueous 
crude extracts residue of 3.22 g.

High performance liquid chromatography (HPLC). Val-
idated methods for the determination of methylxan-
thines (Filip et al., 1998), caffeoyl derivative compounds 
and fl avonoids (Filip et al., 2001) were applied. The 
identifi cation of compounds was carried out using a 
photodiode array UV detector.

Standard compounds. Carl Roth caffeine, theobro-
mine, chlorogenic acid, caffeic acid, 1,5-dicaffeoylquinic 
acid (cynarin) and rutin (Sigma, San Diego, CA, 
USA) were employed as standards. The amount 
of 3,4-dicaffeoylquinic, 3,5-dicaffeoylquinic and 4,5- 
dicaffeoylquinic isomer acids were calculated and 
expressed as cynarin.

Malassezia culture and identifi cation. Malassezia was 
obtained from the Micology Departament, National 
Institute of Infectiuos diseases (INEI), National Admin-
istration of Laboratories and Health Institutes Dr 
Carlos Malbrán (ANLIS), Av. Vélez Sarsfi edl 563, 
Buenos Aires, Argentina. The Malassezia furfur strain 
Nº 8 was used. This strain has been isolated from 
patients with pytiriasis versicolor and identifi ed by Lic. 
María Eugenia Bosco Borgeat. The strain was cultured 
in modifi ed Dixon’s agar (3.6% malt extract agar, 0.6% 
peptone, 2% ox bile, 1.0% Tween 40, 0.5% glycerol and 
2.0% oleic acid) at 32ºC. Identifi cation was performed 
according to the method of Guillot et al. (1996).

Determination of the antifungal activity. To assess the 
antifungal activity of Dec, the agar-well difusion method 
was used (Anesini and Perez, 1993). Modifi ed Dixon’s 
agar was utilized as a culture medium. Fourteen millili-
ters of Dixon medium were inoculated with 1 ml of 
a suspension of M. furfur (105 CFU/ml in phosphate-
buffered saline (PBS) 1 X) in Petri dishes. Inoculums 
suspensions were previously adjusted by spectropho-
tometry (Microplate Reader, Model 450, BioRad, 
Hercules, CA, USA) to an absorbance of 0.1 at 530 nm. 
Wells of 10 mm in diameter were punched into the agar 
and fi lled with Dec (125 mg/ml, 250 mg/ml, 500 mg/ml, 
and 1000 mg/ml). Solvent blank (PBS 1 X) or standard 
solutions of Ketoconazole (0.08 µg/ml, 0.32 µg/ml, 
1.28 µg/ml, 5.12 µg/ml and 20 µg/ml) were used. The 
antibiotic standard was obtained from Jansen-Cilag 
Farmaceutica S.A, Buenos Aires, Argentina.

The antifungal activity was evaluated by measuring 
the inhibition-zone diameter observed after 48 h of 
incubation. The mean values were interpolated in a ref-
erence concentration-response curve of ketoconazole.

Treatment of Malassezia furfur with Dec. Fourteen 
milliliters of Dixon’s agar were inoculated with 1 ml of 
a suspension of M. furfur (105 CFU/ml) in Petri dishes. 
Wells of 10 mm in diameter were punched into the agar. 

After 48 h incubation (Fig. 2A), wells were fi lled 
with Dec (1000 mg/ml), PBS 1 X or ketoconazole 
(5.12 µg/ml) once each 24 h over 9 days.

Fungal toxicity. To detect the fungicidal/fungistatic 
nature of Dec, the technique described by Thompson 
(1989) was employed with slight modifi cations. Briefl y, 
treated, untreated and ketoconazole-treated fungal 
colonies were reinoculated each 48 h, onto the fresh 
medium and the revival of fungal growth was recorded. 
After 48 h of each reinoculation the growth of fungi was 
measured and the percentage (%) of inhibition was 
computed after comparison with the controls (PBS 1 X 
and ketoconazole).

Statistical analysis. Data were analyzed by the Stu-
dent’s t-test, one way ANOVA and Dunnett`s test. Dif-
ferences were considered signifi cant when p ≤ 0.05.

RESULTS

Reference curve

A linear regression analysis was applied to each experi-
ment. A good fi tting of data to a linear function (anti-
microbial activity vs. logarithm of the concentration) 
could be achieved in the case of ketoconazole (slope: 
1.43 ± 0.140 mm/log ug/ml; origin ordinate: 1.18 ± 
0.120 mm; correlation coeffi cient: 0.927–0.995). There-
fore, these curves were used to interpolate values of the 
samples (Fig. 1A).

Determination of antifungal activity

Antifungal activity of Dec was found when the extract 
was assayed at 1000 mg/ml (Table 1A and1B and Fig. 
2B). Table 1A and Fig. 1B show the inhibitory effects 
of ketoconazol on M. furfur. The results of the treat-
ment of M. furfur with 1000 mg/ml of extract are sum-
marized in Table 2A and Fig. 3. Ketoconazole was used 
at 5.12 µg/ml for comparison with the extract, because 
the inhibitory activity of the extract was equivalent to 
2.7 µg/ml of ketoconazole.

HPLC analysis

The results of HPLC analysis are summarized in Table 
2B.

DISCUSSION

The increasing number of in micro-organisms that have 
developed resistance to currently available antimicro-
bial agents has become a major cause of the spread of 
infections. A major problem in the management 
of infections caused by such organisms is the paucity of 
new drugs (Finch and Hunter, 2006). Reports indicating 
that drug resistance is increasing worldwide have pre-
sented a scientifi c challenge and an economic opportu-
nity for the pharmaceutical industry to develop new 
antimicrobial agents (Liss and Batchelor, 1987). The 
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Figure 1. (A) Inhibition curve of the reference antibiotic 
(ketoconazole). Inhibition diameter is expressed in millimeters. 
Data represent the means of two experiments, each per-
formed by duplicate. (B) Diameter of inhibition zones of 
ketoconazole at different concentrations (1) 0.08 µg/ml, (2) 
0.32 µg/ml, (3) 1.28 µg/ml, (4) 5.12 µg/ml and (5) 20 µg/ml) on 
M. furfur growth. Results are a representative of two separate 
experiments.

Table 1. A. Antimicrobial activity of Dec and ketoconazol against M. furfur (diamater of 
inhibition zone in mm)*

Dec (mg/ml) Ketoconazole (µg/ml)

125 250 500 1000 0.08 0.32 1.28 5.12 20

M. furfur – – – 18.5 ± 2 – – 13 ± 2 22.9 ± 2.6 29.9 ± 3.2

* The values are the mean of two experiments ± S.E. M. – No inhibition zone.

B. Antimicrobial equivalence of Dec and ketoconazol*

Diamater of inhibition zone 
(mm) of Dec (1000 mg/ml)

Antimicrobial equivalence with 
respect to ketoconazole (µg/ml)

18.5 ± 2.1 2.7 ± 0.5

* Data are means ± SEM calculated from two experiments. Equivalence was calculated 
by interpolation in the corresponding curve depicted in Fig. 1A.

Figure 2. (A) M. furfur (105 CFU/ml) incubated during 48 h in 
Petri dishes without any treatment. (B) Diameter of inhibition 
zones of Dec at different concentrations (1) 125 mg/ml, (2) 
250 mg/ml, (3) 500 mg/ml, (4) 1000 mg/ml. (5) PBS on M. furfur 
growth. Wells of 10 mm in diameter were punched into the 
agar. Results are representative of two separate experiments.
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use of standard antifungal therapies is limited because 
of their toxicity, low effi cacy, and drug resistance (Liss 
and Batchelor, 1987). These antifungals are costly when 
an extended treatment time is necessary; therefore, 
many patients leave therapy before being cured 
(Rodriguez Silva, 1990). One way to prevent antibiotic 
resistance of pathogenic species is to use new com-
pounds with chemical structures that are not based on 
existing synthetic antimicrobial agents (Shah, 2005).

The processed Ilex paraguariensis (‘mate’ or ‘yerba 
mate’) is a typical beverage prepared as a hot infusion 
of the dried and minced leaves. The habit of drinking 
mate, which has centuries of usage and has remained 
unchanged, is widely extended all over Argentina, 
Paraguay, Uruguay and Brazil. This plant is also used 
in popular medicine and employed in commercial herbal 
preparations as a natural medicine for arthritis, head-
ache, constipation, rheumatism, haemorrhoids, obesity, 
fatigue, fl uid retention, hypertension, slow digestion 
and hepatic disorders, among others. Pharmacological 
studies have reported stimulant, diuretic (Gonzalez 
et al., 1993) and antioxidant effects (Gugliucci, 1996). 
Externally and topically, this plant is used to cure con-
junctivitis, various skin ulcers and as a cicatrizing on 

gangrenous wounds (Bajaj, 1993). I. paraguariensis has 
no signifi cant toxic effects and has been included for 
their nutritional and medicinal value in important 
national food codes such as the Argentine Food Code, 
the LatinAmerican Food Code and Pharmacopoeias 
such as Martindale, British Herbal Pharmacopoeia, and 
German Commission E Monographies (Anesini et al., 
2006). In this work, we demonstrated that the aqueous 
extract of Ilex paraguariensis had inhibitory activity 
against M. furfur at 1000 mg/ml. This activity was equiv-
alent to 2.7 µg/ml of ketoconazole (Fig. 2B and Table 
1). These results showed that after 9 days of treatment 
I. paraguariensis was able to induce an inhibition com-
parable to ketoconazol (Fig. 3 and Table 2A). To date, 
there are no works about the antimicrobial activity of 
Ilex paraguariensis on M. furfur. Vanessa Müller et al. 
(2007) have demonstrated antiviral activity of Ilex para-
guariensis against HSV-1.

We believe that the antimalassezial activity observed 
is due to some compound present in the extract (Table 
2B). The treatment period against Malassezia recom-
mended ranges from 5 to 30 days (Janssen-Cilag, S.A., 
Lab. Grupo Ferrer). For this reason we treated the colo-
nies for 9 days. The results obtained so far seem to 
demonstrate that the aqueous extract of I. paraguarien-
sis has a marked antifungal activity against M. furfur 
and that it may be used to treat (Fig. 3 and Table 2A) 
and to prevent M. furfur infections. Finally, we can 
postulate the topical use of Ilex paraguariensis extract 
at least 1000 mg/ml in the present form or as a pharma-
ceutical preparation against M. furfur, or as a possible 
alternative therapeutic agent destined to prevent and 
treat illnesses, such as pytiriasis versicolor, seborrheic 
dermatitis, dandruff, folliculitis, atopic dermatitis, pso-
riasis and catheter-related systemic infections in humans 
and in animals.
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Table 2. A. Fungicidal/Fungistatic activity of Dec agaisnt M. Furfur *

Fungal toxicity of Dec (% of growth inhibition with respect to control)

Days 1 3 5 7 9
PBS 0 0 0 0 0
Ketoconazole 87.7 ± 8 89 ± 8.2 87 ± 7.2 82.5 ± 8.8 98.84 ± 9.3
Dec 50.4 ± 4.3** 52.2 ± 6** 50.2 ± 5.3** 40.5 ± 3.9** 86.25 ± 8.7

* Data are means ± SEM calculated from two separate experiments.
** p < 0.05 Dec vs ketoconazol.

B. Cafeoyl derivatives compounds, metilxanthine and rutin content in I. paraguariensis

Compound % Green leaves

Chlorogenic acid 1,84 ± 0,04
Caffeic acid 0,033 ± 0,002
3, 4–DCQ* 0,71 ± 0,01
3, 5 DCQ* 1,57 ± 0,01
4, 5 DCQ* 1,86 ± 0,02
Caffeine 0,91 ± 0,03
Theobromine 0,40 ± 0,01
Rutin 0,98 ± 0,05

The results shown represent the mean ± SEM of three independent experiments carried out by duplicate and are expressed as 
equivalents of compound (g/100 g dried plant material). DCQ: dicafeoylquinic acid. * calculated and expressed as cynarin.

Figure 3. M. furfur growth after treatment with: (1) ketoconazole 
at 5.12 µg/ml, (2) PBS and (3) Dec (1000 mg/ml) for 9 days. 
Results are a representative of two separate experiments.



 ACTIVITY OF ILEX PARAGUARIENSIS AGAINST MALASSEZIA FURFUR 

Copyright © 2009 John Wiley & Sons, Ltd. Phytother. Res. (2009)
DOI: 10.1002/ptr

REFERENCES

Al-Bakri AG, Afi fi  FU. 2007. Evaluation of antimicrobial activity 
of selected plant extracts by rapid XTT colorimetry and 
bacterial enumeration. J Microbiol Meth 68: 19–25.

Anesini C, Ferraro G, Filip R. 2006. Peroxidase-like activity of Ilex 
paraguariensis. Food Chem 97: 459–464.

Anesini C, Perez C. 1993. Screening of plants used in Argentine 
folk medicine for antimicrobial activity. J Ethnopharmacol 
39: 119–128.

Bajaj YPS. 1993. Biotechnology in agriculture and forestry 24. 
Medicinal and aromatic plants. V. Springer-Verlag: Berlin 
Heidelberg.

Block E. 1992. Die Organoschwefelchemie der Gattung Allium 
und ihre Bedeutung für die organische Chemie des Schwe-
fels. Angew Chem 104: 1158–1203.

Bruneton J. 1995. Pharmacognosy, phytochemistry of medicinal 
plants. Intercept Ltd: Andover.

Bulmer AC, Bulmer GS. 1999. The antifungal action of dandruff 
shampoos. Mycopathologia 147: 63–65.

Carson JF. 1987. Chemistry and biological properties of onion 
and garlic. Food Rev Int 3: 71–103.

Davicino R, Mattar MA, Casali YA, Correa SG, Pettenati EM y 
Micalizzi B. 2007. Antifungal activity of plant extracts used 
in folk medicine in Argentina. Rev Peru Biol 14: 247–251.

Di Fonzo EM, Martini P, Mazzatenta C, Lotti L, Alvino S. 2008. 
Comparative effi cacy and tolerability of Ketomousse((R)) 
(ketoconazole foam 1%) and ketoconazole cream 2% in the 
treatment of pityriasis versicolor: results of a prospective, 
multicentre, randomised study. Mycoses 51: 532–535.

Faergemann J. 1990. Treatment of seborrhoeic dermatitis of the 
scalp with ketoconazole shampoo. A doubleblind study. 
Acta Derm Venereol (Stockh) 70: 172–176.

Farmacopea Nacional Argentina (Codex Medicamentorios 
Argentino), 1978. DECOCTA (6TA Ediction). Codex S.A. Bs, 
As. p 370.

Filip R, Lopez P, Coussio JD, Ferraro GE. 1998. Mate substitutes 
or adulterants: study of xanthine content. Phytother Res 12: 
129–131.

Filip R, López P, Giberti, G, Coussio J, Ferraro G. 2001. 
Phenolic compounds in seven Southamerican Ilex species. 
Fitoterapia 72: 774–778.

Finch R, Hunter PA. 2006. Antibiotic resistance—action to 
promote new technologies: report of an EU Intergovern-
mental Conference held in Birmingham, UK. J Antimicrob 
Chemother 58: i3–i22.

Flores J. 2004. Farmacología Humana. Masson: Barcelona.
Ford GP, Farr PM, Ive FA, Shuster S. 1984. The response of 

seborrhoeic dermatitis to ketoconazole. Br J Dermatol 111: 
603–607.

Ford GP, Ive FA, Midgley G. 1982. Pityrosporum folliculitis and 
ketoconazole. Br J Dermatol 107: 691–695.

Giberti GC. 1989. Los parientes silvestres de la yerba mate y el 
problema de su adulteración. Dominguezia 7: 1–22.

Giusiano GE. 2006. Malassezia. Estado del conocimientoy per-
spectivas en su estudio. Rev Argent Microbiol 38: 41–48.

Gonzalez A, Ferreira F, Vazquez A, Moyna, P, Alonso Paz E. 1993. 
Biological screening of Uruguayan medicinal plants. J 
Ethnopharmacol 39: 217–220.

Gugliucci A. 1996. Antioxidant effects of Ilex paraguariensis: 
induction of decreased oxidability of human LDL in vivo. 
Biochem Biophy Res Comm 224: 338–344.

Guillot J, Gueho E, Lesourd M, Midgley G, Chevrier G, Dupont 
B. 1996. Identifi cation of Malassezia species. Apractical 
approach. J Med Mycol 6: 103–110.

Gupta AK, Batra R, Bluhm R, Boekhout T, Dawson TL Jr. 2004. 
Skin diseases associated with Malassezia species. J Am 
Acad Dermatol 51: 785–798.

Hammer KA, Carson CF, Riley TV. 2000. In vitro activities of 
ketoconazole, rconazole, miconazole and Melaleuca alterni-
folia (Tea Tree) oil against Malassezia species. Antimicrob 
Agents Chemother 44: 467–469.

Jensen Jarolim B, Poulsen LK, With H, Kieffer M, Ottevanger V, 
Skov PS. 1992. Atopic dermatitis of the face, scalp and neck: 
type I reaction to the yeast Pityrosporum ovale? J Allergy 
Clin Immunol 89: 44–51.

Knight TE, Shikuma CY, Knight J. 1991. Ketoconazole-induced 
fulminant hepatitis necessitating liver transplantation. J Am 
Acad Dermatol 25: 398–400.

Liss RH, Batchelor FR. 1987. Economic evaluations of antibiotic 
use and resistance a perspective: report of Task Force 6. 
Rev Infect Dis 9: S297–S312.

Marcon M, Powell DA. 1992. Human infections due to Malas-
sezia spp. Clin Microbiol Rev 5: 101–119.

Martinez Fernandez CA, Carnot Uría J, De Castro Arenas R, 
Muñío Perureral J, Torres Ilibar W. 1998. Tratamiento de las 
micosis profundas. Estado actual. Acta med 8: 80–85.

McGinley KJ, Lantis LR, Marples RR. 1970. Microbiology of tinea 
versicolor. Arch Dermatol 102: 168–171.

Morishita N, Sei Y, Sugita T. 2006. Molecular analysis of Malas-
sezia microfl ora from patients with pityriasis versicolor. 
Mycopathologia 161: 61–65.

Müller V, Chávez JH, Reginatto FH, Zucolotto SM, Niero R, 
Navarro D, Yunes RA, Schenkel EP, Barardi CR, Zanetti CR, 
Simões CM. 2007. Evaluation of antiviral activity of South 
American plant extracts against herpes simplex virus type 
1 and rabies virus. Phytother Res 21: 970–974.

Polsen JA, Cohen PR, Sella A. 1995. Acquired cutaneous adher-
ence in patients with androgen-independent prostate cancer 
receiving ketoconazole and doxorubicin: medication-
induced sticky skin. J Am Ac Derm 32: 571–575.

Roberts SBO. 1969. Pityrosporum orbiculare Incidence and dis-
tribution on clinically normal skin. Br J Dermatol 81: 
264–269.

Rodriguez Silva H. 1990. Actualización en el uso de antimicro-
bianos. Rev Acta Med 4(2).

Salah SB, Makni F, Marrakchi S, Sellami H, Cheikhrouhou F, 
Bouassida S, Ayadi A. 2005. Identifi cation of Malassezia 
species from Tunisian patients with pityriasis versicolor and 
normal subjects. Mycoses 48: 242–245.

Savin RC. 1984. Systemic ketoconazole in tinea versicolor: a 
doubleblind evaluation and 1 year follow-up. J Am Acad 
Dermatol 10: 824–830.

Shah PM. 2005. The need for new therapeutic agents: what is 
in the pipeline? Clin Microbiol Infec 11: 36–42.

Shams-Ghahfarokhi M, Reza Shokoohamiri M, Amirrajab N, 
Moghadasi B, Ghajari A, Zeini F, Sadeghi G, Razzaghi- 
Abyaneh M. 2006. In vitro antifungal activities of 
Allium cepa, Allium sativum and ketoconazole against 
some pathogenic yeasts and dermatophytes. Fitoterapia 77: 
321–323.

Silva V. 1995. Associaciao de Malassezia furfur com patologías 
com componente seborreico. MS thesis. Escola Paulista de 
Medicina Universidad e Federal de Sao Paulo, Brasil.

Silva V, Di Tilia C, Fischman O. 1996. Skin colonization by 
Malassezia furfur in healthy children upto 15 years old. 
Mycopathologia 132: 143–145.

Silva V, Fischman O, Pires de Camargo Z. 1997. Humoral 
immune response to Malassezia furfur in patients with pity-
riasis versicolor and seborrheic dermatitis. Mycopathologia 
139: 79–85.

Squiquera L, Galimberti R, Morelli L, Plotkin L, Milicich R, 
Kowalckzuk A, Leoni J. 1994. Antibodies to proteins from 
Pityrosporum ovale in the sera from patients with psoriasis. 
Clin Exp Dermatol 19: 289–293.

Svedhem A. 1984. Toxic hepatitis following ketoconazole 
treatment. Scand J Infect Dis 16: 123–125.

Thompson DP. 1989. Fungitoxic activity of essential oil compo-
nent on food storage fungi Mycologia 81: 151–153.

Urcuyo FG, Zaias N. 1982. The successful treatment of pityriasis 
versicolor by systemic ketoconazole. J Am Acad Dermatol 
6: 24–25.


