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Paracoccidioides brasiliensis.
A MYCOLOGIC AND IMMUNOCHEMICAL STUDY OF TWO STRAINS

Carlos da Silva LACAZ(1), Ménica Scarpelli Martinelli VIDAL(1), Elisabeth Maria HEINS-VACCARI(1), Natalina Takahashi de MELO(1),
Gilda Maria Barbaro DEL NEGRO(1), Giovana Leticia Hernandez ARRIAGADA(1) & Roseli dos Santos FREITAS(1)

SUMMARY

The authors conducted a mycologic, immunochemical and molecular biology study on two strains of Paracoccidioides
brasiliensis, one of them, called IBIA, isolated from soil in the municipality of IBIA (Minas Gerais) by SILVA-VERGARA
et al. (1996,1998)%2, and the other, BAT, cultivated from a human case of paracoccidioidomycosis in Ribeirdo Preto (Sdo
Paulo/Brazil) by FREITAS DA SILVA (1996)°. Both strains showed cotton-like (M) and yeast-like (Y) forms and were
pathogenic for testicularly inoculated guinea pigs, producing granulomatous and/or suppurative orchitis. Immunochemically
was demonstrated the presence of gp43 by double immunodiffusion, immunoelectrophoresis and immunoblotting.

KEYWORDS: Paracoccidioides brasiliensis; Paracoccidioidomycosis; Immunochemical study.

INTRODUCTION

Several strains of P. brasiliensis isolated from human sources, as
well as from soil, from armadillo organs (Dasypus novemcinctus) and
from the feces of a penguin (Pygoscelis adeliae) from the Uruguayan
Antarctic have been studied from the mycologic and immunochemical
aspects, and also in terms of molecular biology. The methodology
consist on obtaining the M and Y forms of the fungus inoculated into
the testis of guinea pigs for the reproduction of specific orchitis,
identification of gp43 by double immunodiffusion, immunoelectro-
phoresis and immunoblotting, and sequencing of the ribosomal gene
28 S of P brasiliensis.

Biochemical tests are not routinely utilized because they do not
permit the identification of P. brasiliensis.

In Brazil, tests with strains isolated from dog food contaminated
with soil in Uberlandia (Minas Gerais state) by FERREIRA et al.
(1990)5, from the feces of an Antarctic penguin (GARCIA et al.,
1993)7, and from armadillo organs (VIDAL et al., 1995)23, as well as
SILVA-VERGARA (1996)" and SILVA-VERGARA (1998)" on
strains isolated from the soil of a coffee plantation in IBIA (Minas
Gerais state), showed homogeneity in nucleotide sequencing
(SANDHU et al., 1997)".

The studies about P. brasiliensis strains isolated from patients,
from animals JOHNSON & LANG, 1977 ’, GROSE & TAMSITT

1965°, PERACOLI etal., 1992, BAGAGLI etal., 1998) " and from
soil (MENDELOVICI et al., 1974 ', FERREIRA, 1990 °, SILVA-
VERGARA, 1996
virulence towards isogenic animals, as well as the determination of
their antigenic variability, already studied by NICODEMOS (1996)‘5
and MATTAR et al. (1997)13, and their karyotype variability,

previously evaluated by CANO et al. (1998)4.

s 199821) will permit the comparison about

MATERIAL AND METHODS

The methodology used in identification of this two strains was:

Inoculation: Cultures of the IBIA and BAT strains maintained
on agar-Sabouraud at room temperature were utilized to prepare a
suspension in saline solution. Two guinea pigs per strain were inoculated
with 0.25 ml of the suspension by the intratesticular route (approximate
weight of the animals: 200 g).

Histopathology: The histological sections were stained with
hematoxylin-eosin (HE) and by the Gomori-Grocott method.

Antigen preparation: The IBIA and BAT strains were cultivated
on agar NGTA (1.6% neopeptone, 1% glucose, 0.01% thiamine and
0.02% asparagine) at 37° C for 10 days under constant shaking. After
growth, the cultures were killed by adding timerosal at a final
concentration of 1:5000 and filtered through no. 1 Whatman filter
paper. The filtered cultures were concentrated 10 times with
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polyethyleneglycol (PEG) and dialyzed for 48 hours with destilated
water. Proteins were determined by the method of LOWRY et al..
The antigens were kept at 4°C until the time for use.

Ouchterlony Double Immunodifusion: The antigens were
evaluated with: a) sera from patients with paracoccidioidomycosis,
b) polyclonal anti-gp43 rabbit serum c) anti-P. brasiliensis rabbit
serum.

To evaluate cross-reactions were used histoplasmosis’ and
aspergillosis’ patients sera.

Immunoelectrophoresis: The SIQUEIRA technique (1982)22
was applied to polyclonal anti-P. bragliensis rabbit serum for
observation of the E arc of YARZABAL ™.

SDS-PAGE: Electrophoresis on 12.5% gel was performed by
the Laemmli’s method . We applied 40 pl of antigen through each
well and electrophoresis was run at 100 volts for five hours. The gel
was stained with silver nitrate by the Maniatis’ method .

Immunoblotting: The protein fractions obtained by SDS-PAGE
were transferred to nitrocellulose paper, according to the MA-
NIATIS . We used three paracoccidioidomycosis’ patient sera at
1:20 dilution. The conjugate used was a human anti-1gG labeled with
peroxidase. Diaminobenzidine was used as a developer.

RESULTS

1. Macro- and microscopic aspects of the colonies: The IBIA
and BAT strains are dimorphic and the M and Y forms were visible on
Sabouraud-agar at 25°C, as well as on Fava Netto-agar at 37°C ( Fig.
1 and 2). Microscopic examination of the M and Y forms revealed
septate mycelial filaments with intercalated and/or terminal chlamy-
doconidia, and yeast-like cells with single or multiple buds, charac-
teristic of P. brasiliensis.

2. Testicular inoculation of guinea pigs: Histopathological
examination of both testis inoculated with the IBIA and BAT strains
gave essentially similar results. Both testis were enlarged, measuring
onaverage 0.1 x 0.7 cm in diameter. Tissues exhibited areas of necrosis
and suppuration which appeared as yellowish nodules or cystic
cavities against a uniform whitish background. Microscopic
examination showed extensive destruction of the testicular parenchyma
which was infiltrated by many epithelioid granulomas, usually with
suppurative centers. An acute and chronic nonspecific inflammation
was also observed, the latter composed of lymphocytes, plasma cells
and macrophages, with areas of fibrosis. More commonly present at
the suppurative centers of the granulomas, but also observed inside
the cytoplasm of macrophages, were typical forms of P. brasiliensis,
most of them viable. Typical reproductive forms, occurring as large,
budding, yeast mother-cells with distinctive ship’s wheel morphology
were also present.

3. Ouchterlony Double Immunodiffusion: The IBIA and BAT
metabolic antigens showed precipitation lines with anti-gp43 rabbit
serum, as well as with two paracoccidioidomycosis’ patients sera.
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Fig. 1- Paracoccidioides brasiliensis (IBIA strain). Aspect of the colony growing at
25°C on Sabouraud-agar (M form) and at 37°C on Fava Netto agar medium (L form).

This was not observed for the two histoplasmosis’ and two
aspergillosis’ patients sera (Fig 5).

4. Immunoelectrophoresis: The same antigens showed the
presence of a precipitation arc with cathodal migration (E arc) in the
presence of polyclonal anti-P. brasiliensis rabbit serum (Fig 6).

5. SDS-PAGE: When submitted to 12.5% polyacrylamide gel
electrophoresis and stained with silver nitrate, this antigens of both
strains revealed the presence of gp43 (Fig 7).

6. Immunoblotting: The tested antigens confirmed the presence
of gp43, recognized by three paracoccidioidomycosis’ patients sera
(Fig 8).

7. Protein determination: The IBIA and BAT strains showed
protein levels of 4.31 mg/ml and 3.96 mg/ml , respectively.

DISCUSSION

The IBIA strain, isolated from the soil of a coffee plantation in
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Fig. 2 - Paracoccidioides brasiliensis (BAT strain). Aspect of the colony growing at 25°C on Sabouraud-agar (M-form) and at 37°C on Fava Netto-agar medium (L form).

IBIA, in the state of Minas Gerais, Brazil, according to the method of
SILVA-VERGARA (1996)" and SILVA-VERGARA et al. (1998)",
has been well described by these researchers, who noted that the
antigen obtained revealed a low production of gp43. In contrast, in the
present study we clearly demonstrated the presence of this glycoprotein
by double immunodiffusion, SDS-PAGE and immunoblotting tests.
Perhaps the technique used in the preparation of our antigen (culture
filtrate), different from that studied by SILVA-VERGARA??' (sonicated
suspension), explains the difference in results.

As to the pathogenicity for guinea pigs, this strain appears to be
quite virulent considered the high number of parasites in the lesions,
many of them showing multiple budding.

According to SANDHU et al. (1997)]7 the sequencing of 761
bases of DNA nucleotides from the two strains revealed 100%
homogeneity with a standard strain of P. brasiliensis, the same
occurring with three human strains, an isolate from penguin feces and
another from dog food contaminated with soil.

In the BAT strain, already well-studied by FREITAS DA SILVA
etal. (1996)6, besides the glycoprotein component of 43 kDa (gp43),
other fractions were also detected including one with a molecular
weight of approximately 160 kDa. In our study, we did not detect
such a fraction, but rather another one of approximately 52 kDa, not
recognized by paracoccidioidomycosis’ patients sera through the
immunoblotting technique, the same occurred with IBIA strain.
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Fig. 3 - Paracoccidioides brasiliensis (IBIA strain). Histopathological examination of a guinea pig testis stained with Gomori a) 200X b) 400X c¢) 630X d) 630X.
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Fig. 4 - Paracoccidioides brasiliensis (BAT strain). Histopathological examination of a guinea pig testis stained with Gomori a) 200X b) 400X ¢) 630X d) 630X.
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Fig. 5 - Double immunodiffusion. 1, 4 and 5) Paracoccidioidomycosis patients sera; 2)
Polyclonal anti-gp43 rabbit serum; 3) Polyclonal anti P-brasiliensis total produced in
rabbit; 6) Metabolic antigen from IBIA strain; 7) Metabolic antigen from BAT strain.

Fig. 6 - Double immunodiffusion. 1) Paracoccidioidomycosis patient serum; 2 and 3)
Histoplasmosis’ patients sera; 4 and 5) Aspergillosis’ patients sera; 6) Metabolic antigen
from IBIA strain; 7) Metabolic antigen from BAT strain.

Fig. 8 - SDS PAGE, 12% gel, silver staining, exhibiting the presence of gp43 and other
band (approximately 52kDa). 1) Molecular weight standard; 2) Metabolic antigen from
IBIA strain; 3) Metabolic antigen from BAT strain.

kDa

Fig. 7 - Immunoelectrophoresis. 1) Metabolic antigen from IBIA strain; 2) Metabolic
antigen from BAT strain; 3) Polyclonal anti-P. brasiliensis rabbit serum.

BAT strain was studied, together with eight other strains of P.
brasiliensis from Brazil, by CALGAGNO et al. (1998)3 by randomly
amplified polymorphic DNA analysis (RAPD). Analysis of 33 strains

20
14

of this fungus from South America showed that they produced

amplification products sufficiently polymorphic (they showed
significant differences in their amplification products) for the 1 2 3 1 2 3 P

identification of 5 different primers, resulting in an elevated

Fig. 9 - Immunoblotting showing the reactivity of gp43 present on metabolic antigen
from IBIA and BAT strains against paracoccidioidomycosis’ patients sera. 1, 2 and 3
groups: Group 1, Venezuelan strains, group 2, Brazilian strains, Paracoccidioidomycosis’ patients sera; P molecular weight standard.

discriminatory index. These strains were classified into five distinct
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group 3, Peruvian strains, group 4, Colombian strains, and group 5,
Argentine strains. These authors think that the proposed method will
be useful for epidemiologic studies of Paracoccidioides brasiliensis.

RESUMO

Paracoccidioides brasiliensis. Estudo de duas amostras sob o
ponto de vista micolégico e imunoquimico

Os Autores estudaram do ponto de vista micolégico, imunoquimico
e de sua biologia molecular, duas amostras de Paracoccidioides
brasiliensis, uma isolada do solo, no municipio de IBIA (MG) por
Silva-Vergara et al. (1996,1998)"*" denominada IBIA e outra, BAT,
cultivada de um caso humano de paracoccidioidomicose em Ribeirdo
Preto (SP) por Freitas da Silva (1996)6. Tais amostras apresentam
coldnias cotonosa (M) e leveduriforme (L ou Y), sendo patogénicas
para cobaios inoculados por via testicular, produzindo orquite
granulomatosa e/ou supurativa. Do ponto de vista imunoquimico,
através de provas de Imunodifusio dupla, Imunoeletroforese e Western
Blotting, foi demonstrada a presenca da gp43.

A sequéncia de nucleotideos do DNA de tais amostras, através do
seqiienciamento de 761 bases, revelou homologia de 100% com amos-
tra padrdo de P. brasiliensis, 0 mesmo ocorrendo com trés amostras
humanas, uma isolada de fezes de pinguim e outra de ra¢do alimentar
para caes contaminada com terra.

Sao discutidos varios aspectos dos resultados obtidos, compa-
rando-os com alguns dados da literatura.
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