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Paracoccidioides brasiliensis ISOLATES OBTAINED FROM PATIENTS WITH ACUTE AND
CHRONIC DISEASE EXHIBIT MORPHOLOGICAL DIFFERENCES AFTER ANIMAL PASSAGE

Terezinha Inez Estivalet SVIDZINSKI(1,2), Marcilio Hubner MIRANDA NETO(1,3), Rosangela Getirana SANTANA(1,4),
Olga FISCHMAN(5,6) & Arnaldo Lopes COLOMBO(5,7)

SUMMARY

The basis for virulence iRaracoccidioides brasiliensis not completely understood. There is a consensus that the seqimencial
vitro subcultivation ofP. brasiliensisleads to loss of its pathogenicity, which can be reverted by reisolation from animal passage.
Attention to morphological and biochemical properties that are regained or demonstrated after animal passage may provide new
insights into factors related to the pathogenicity and viruleneetwésiliensisWe evaluated morphological characters: the percentage
of budding cells, number of buds by cell and the diameter of 100 mother cells of yeast-like ceRslmia3diensissolates, before
and after animal passage. The isolates were obtained from patients with different clinical forms of paracoccidioidomycdpsis (PCM
acute form (group A, n=15) and chronic form (group C, n=15). The measurement of the yeast cell sizes was carried oud with the a
of an Olympus CBB microscope coupled with a micrometer disc. We measured the major transverse and longitudinal axes of 100
viable cells of each preparation. The percentage of budding cells as also the number of buds by cell was not influene¢d by anim
passage, regardless of the source of the strain (acute or chronic groups). The size RatuasilEgnsissolates from groups A and
C, measured before the animal passage exhibited the same behavior. After animal passage, there was a statisticatliffeigmiieant
between the cell sizes Bf brasiliensigsolates recovered from testicles inoculated with strains from groups A and C. The maximum
diameter of mother cells from group A isolates exhibited a size ofidPid contrast with 32jm exhibited by mother cells from
group C (p<0.05). The diameter of 1500 mother cells from group A isolates exhibited a medium sizemf($&& 4.0), a value
significantly higher than the 14iin (SD = % 3.3) exhibited by 1500 mother cells from group C isolates (p<0.05). Our results
reinforce the polymorphism exhibited Bybrasiliensisn biological material and the need for further investigations to elucidate the
role of morphological parameters of the fungus in the natural history of the disease.
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INTRODUCTION also been reportééi*>31> However, the relationship between these
morphological variations and clinical forms of the disease has not yet
Paracoccidioidomycosis (PCM) is the most frequent endemideen studied.

systemic mycosis in Latin America. It usually affects rural male workers

aged 30 to 50 yedPsHealthy subjects living in endemic areas may be  We evaluated the morphometrical variabilityPobrasiliensisstrains

infected by inhalation of infecting propagules Pfbrasiliensisand isolated from the two clinical forms of the disease in samples of cultures

develop one of two clinical forms: (i) acute or subacute form, with sever@btained before and after hamster testicular infection.

involvement of the mononuclear phagocyte system; or (ii) the chronic

form, with insidious evolution and involvement of one or more ofgéns MATERIAL AND METHODS

There is mounting evidence that different clinical forms of the disease  Microorganisms: We studied 30 clinical strains &f brasiliensis
may be related to host factors (e.g. age, cell-mediated immunity) as wedreviously obtained from different biological material of two groups of
as characteristics of the infecting agent. There are clear indications thpétients: 15 were isolated from patients with the acute form of the disease
P. brasiliensisstrains exhibit great biological diversity in terms of (group A) and the others from cases with the chronic form (group C).
morphology, growth rat& biochemistry?, antigenicity and virulenéé Cultures had been maintained in the mycelial phase on Sabouraud-
Differences of size and budding cells améhbrasiliensisstrains have  dextrose agar at 25 °C for variable period of times.
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In vitro evaluation of fungal strains morphometrical characters: Table 1
Before beginning the experiment, samples of cultures were sequentially Percentage of budding cells and number of buds by cell exhibited by 30
plated 3 times on PYGA (peptone yeast extract glucose agam isolates ofP. brasiliensisevaluated before and after animal passage
incubated at 35 °C up to complete transformation from mycelial to yeast
form of the fungus. Afterwards, every strain was cultured on PYGA andsolates Before animal passage After animal passage
incubated at 35 °C for four days. In order to evaluate the yeast morphology % of budding Mean of % of budding Mean of
and viability of the strains, a inoculum suspension with turbidity adjusted cell buds/cell cell buds/cell

to 50-60% + 1% transmission (T), by spectrophotometry (530nmAl 88 207 15 024
wavelength) was prepared on PBS (pH 7.2). Aliquots ofilLGff the 64 1'31 39 0'51
mentioned suspension were stained with equal volume of Janus Gre ' '

B 0.02% vital dyé and placed on a glass slide. Using a Neubauer ;g ggg gg é;i
chamber, the elements not stained by vital dye were counted as viab'&e5 90 4.89 M 0.61
cells. Under microscopic observation we recorded the following 60 1'51 29 0'35
parameters: the percentage of budding cells, the number of buds exhibit 85 2.64 17 0'21
by each cell and the diameter of the mother cells. The measurement 7 1.66 43 1.06
the yeast cell sizes was carried out with the aid of an Olympus CB 87 3.66 20 0'32
microscope coupled with a micrometer disc. We measured the majc')&10 51 1'17 49 0.80
transverse and longitudinal axes of 100 viable cells of each prep@ratlonAll 86 164 19 032

In vivo evaluation of fungal strains morphometrical characters: ﬁig ;(1) 138 (2)8 888
Before beginning the experiment, an inoculum suspension of each stra'w14 63 1'41 34 0'51
containing 2.0 x 1Qviable cells/mL of PBS was prepared with the aid ALS 37 0.70 58 1.00

of a hemocytometer. Thirty sixty-day old male hamsters with weights
between 90 and 100g were challenged by inoculation of pL166 M + SD 237+1.4 057+04
standard inoculum into the right testfcie The animals were kept in
individual cages and were given food and waigribitum. Animals

Cle6 60 1.30 00 0.00

were observed daily for the presence of orchitis. In the presence &17 9 2.45 22 0.31
orchitis, hamsters were sacrificed and the right testicle was removetg’t18 1 1.27 35 0.39
Samples of fluids obtained by punction of each animal testicle Werg:19 71 1.21 22 0.49
placed on a glass slide for further evaluation. All morphologicalC20 29 112 30 0.67
parameters were studied according to the methodology previousl 21 82 1.63 37 1.62
described foin vitro evaluation ofP. brasiliensisstrains. 22 54 0.96 27 0.34
Ccz23 84 2.41 12 0.14
Statistical analysis:The morphometrical characters of fungal cells c24 72 1.39 74 1.53
from P. brasiliensisstrains were contrasted in two steps: (i) comparisonC25 68 1.40 26 0.40
of morphological parameters obtained with 30 isolates before and afté:l;26 60 1.24 27 0.37
animal infection, regardless of the origin of the strain; (ii) comparisonC27 73 3.49 30 0.63
of the morphological parameters exhibitedprasiliensistrains from c28 1 1.32 22 0.49
the two groups (A and C) recorded after animal infection. These variable(g29 1 1.38 22 0.49
were analyzed by Student t-test, performed with the aid of the Statisticg>0 1 1.47 22 0.49
for Windows Microsoft Corporation version 6.0. M (+ SD) 1.60 + 0.7 0.56 + 0.4
RESULTS M: Mean of buds/cell of the 100 cells from each isolate; SD: standard

deviation; A: Acute group; C: Chronic group

We were able to convert to the yeast phase alP.3orasiliensis
isolates that had been maintained in the mycelial phase for variable
periods of times. However, 2 isolates (A15 and C27) exhibited persistence Yeast cells oP. brasiliensisvere always recovered from the fluids
of pseudo-hyphae and hyphae forms even after more than 10 sequentiiinfected testicles. The variability of the morphological aspects of the
cultures on PYGA at 35 °C. The high viability of all yeast cells, confirmedyeast cells is shown in Figure 1. About 80% of the isolates presented
by using Janus Green B vital dye, ranged from 80 to 99% (mean=90%3pherical cells, seconded by oval and elongated ones. Of note, it was
also possible to observe small pseudo-hyphae and hyphae forms among
All animals were successfully challenged intratesticularly and thesamples obtained from 2 isolates (A15 and C27). In contrast to the high
enlargement of the inoculated testis was observed after periods of 5 tecidence (>70%) of budding yeast cells observed with isolates
10 weeks (mean 60 days). During the 30 experiments performed in theaintained in cultures, samplesPfbrasiliensisobtained after animal
present series, four (13%) animals exhibited progressive lost of vitalitpassage exhibited only 29% of the yeast cells as budding forms (Table
and weight, and death occurred before the documentation of orchitid). The mean of budding cells observed with all isolates was 2 buds/cell
The animal passage was successfully repeated with those isolates dmefore animal passage and 0.6 buds/cell after animal passage. The
all challenged hamsters developed orchitis. percentage of budding cells as also the number of buds by cell was not
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influenced by animal passage, regardless of the source of the strain (acute After animal passage, there was a statistically significant difference
or chronic groups). between the cell sizes Bf brasiliensidgsolates recovered from testicles
inoculated with strains from groups A and C. The maximum diameter of

The estimated diameter size and the micromorphometrical aspecisother cells from group A isolates exhibited a size of4.ih contrast

of P. brasiliensisin yeast-like form are depicted in figure 2. Table 2 with 32.9um exhibited by mother cells from group C (p<0.05). The

shows the sizes of the brasiliensisisolates from groups A and C diameter of 1500 mother cells from group A isolates exhibited a medium

measured before and after animal passage. The size valles of size of 16.am (SD * 4.0), a value significantly higher than the finl

brasiliensisisolates from groups A and C, measured before the anima|SD = + 3.3) exhibited by 1500 mother cells from group C isolates

passage exhibited the same behavior. The diameter of all 30 isolat§s<0.05).

before animal passage, recorded by the analyses of 100 mother cells of

each strain, exhibited a minimum size ofi@r§ a maximum of 35{fm

and a medium of 1218n (SD = + 4.7). The same parameters measured DISCUSSION
after animal passage were: minimum =88 maximum 42.fim,
medium = 12.@m (SD * 4.4) (p=0.31). The basis for virulence if?. brasiliensisis not completely

understoofl'®. There is a consensus that sequeittiaitro passage d?.
brasiliensisleads to loss of virulence. Furthermore, the animal passage
of attenuatedP. brasiliensismay restore some virulence factdfs
Attention to morphological and biochemical properties that are regained
or demonstrated after animal passage may provide new insights into
factors related to the pathogenicity and virulencP. dfrasiliensis

Table 2
Morphometrical characteristics of 30 brasiliensisisolates recorded before
and after animal passage

Before animal passage After animal passage
Isolates MAX MIN M +£SD MAX MIN M *SD In the present study we investigated the effect of animal passage on
Al 237 53 13.0 3.9 289 53 11.7 4.0 the morphometrical characteristics of 30 isolateB. éfrasiliensis The
A2 342 7.9 193 59 421 105 202 52 Selection of hamsters for animal passag®.dfrasiliensisstrains was
A3 263 53 13.1 4.2 21.0 53 10.7 3.6 based on previous publications addressing the efficacy of the
A4 184 53 9.7 3.3 158 5.3 9.0 2.4 intratesticular route of infection as well as the success of recovering the
A5 263 53 125 3.9 237 53 13.1 45 fungus from inoculated test. In our series of experiments orchitis
A6 21.0 53 10.1 3.4 237 53 11.7 35 developedinall challenged hamsters after 5to 10 weeks and the recover
A7 28.9 7.9 16.4 4.7 237 53 126 3.8 rate ofP. brasiliensidrom infected testis was 100%.
A8 263 53 11.2 3.6 184 53 938 25 _ _ o
A9 263 53 10.6 4.0 224. 53 119 3.7 After animal passage, the yeast-like cellB.dfrasiliensisxhibited
A10 263 7.9 119 3.2 316 53 145 4.4 @ limited number of budding yeasts compared to the number observed
A1l 263 6.6 13.2 3.9 263 53 12.5 39 beforeanimal passage. The adversity of the environment caused by hos
A12 316 53 135 4.4 263 53 12.5 3.9 defense mechanisms, pH modification of the infected tissue, as well as
A13 184 53 104 2.8 31.6 53 145 4.4 thehighconcentration of organisms found in the animal testis may have
Ald 21.0 53 10.6 3.8 237 53 12.1 42 ledto decrease in the reproduction of the fungus at the moment we
A15 158 53 77 22 342 66 130 6.1 obtainedthe sample for analysis.
C16 21.0 5.3 11.6 3.2 184 7.9 13.0 3.3 The polymorphism oP. brasiliensign clinical specimens has been
Cc17 237 92 146 3.2 26.7 53 105 3.4 Welldocumented and includes variable sizes of isolated or multibudding
c18 263 5.3 146 4.9 263 53 11.5 3.8 VYyeasts and sometimes elongated distorted cells or chains of
C19 171 53 10.1 3.3 237 53 12.6 3.4 Yyeast$45131318471n the present series we were able to demonstrate a
C20 355 7.9 18.6 6.6 329 53 178 53 high variability of forms exhibited bf. brasiliensisin fluids obtained
c21 158 5.3 9.0 2.7 21.0 53 103 27 [from testis of infected animals. As depicted in figure 1, the fungus
c22 263 5.3 146 4.2 21.0 6.6 11.2 3.3 revealed notonly yeast forms with and without budding cells but also
c23 267 5.3 15.8 4.9 21.0 53 11.7 3.2 raresmall hyphae and amorphous structures. Of note, the occurrence o
C24 184 53 92 2.4 184 5.3 94 2.7 filamentous forms oP. brasiliensisn clinical specimens has rarely been
C25 210 2.6 106 3.6 184 53 93 21 reported™
C26 21.0 53 98 23 21.0 6.6 11.8 3.2 _ _ _ _
c27 316 7.9 122 4.2 184 5.3 9.0 2.9 Some isolates obtained from patients with acute form of PCM
c28 263 7.9 125 4.4 237 53 12.7 3.4 9enerated larger yeast cells after animal passage than those obtaine
Cc29 21.0 3.9 108 3.4 237 53 12.7 3.4 fromfluids of animals infected by isolates from patients with the chronic
C30 21.0 5.3 11.8 3.1 23.7 53 126 34 form of PCM. Apparently, yeast cells Bf brasiliensismaintainedn

vitro for long periods of time tend to become more homogeneous in
MAX. The largest size ilum found among 100 observed cells from gjze. Animal passage could be a stimulus for recovery of the original
each isolate; MIN: The smallest sizepim found among 100 observed  characteristics of the organism, including virulence factors. Consequently,
cells from each isolate; M: Mean of 100 measurements of cells frong,e morphological differences we observed vtbrasiliensissolates

each isolate; SD: standard deviation after animal passage suggest that the size of the yeast-like form of the
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Fig. 1- Morphological aspects & brasiliensign yeast-like form after 4 days of incubation at 35 °C in PYGA (400x): a) isodiametrical forms; b) Oval and
elongated cells; c) chains of yeasts; d) small hyphae; e. f) amorphous structures.
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Fig. 2 - Diversity of sizes exhibited B3 brasiliensisC25 isolate in yeast-like form evaluated before and after animal passage (400x): a) Sraaijicells
before animal passage; b) Large cell2%um) after animal passage; ¢) Medium cells from 13 tpritvith several buds; d) Multibudding cells stained by
(Janus Green).

fungus may play a role in the virulence of the organism as well as in the RESUMO
severity of the disease.
Isolados deParacoccidioides brasiliensigbtidos de pacientes
According to LACAZet al*s, yeast like cells dP. brasiliensigsolated com doencga crbnica e aguda exibem diferencas morfol6gicas apés

from fluids from enlarged lymph nodes of patients with PCM have large passagem animal
cells (up to 2fm) in contrast to the small cells (up tarB) seen in oral
lesions. Our results reinforce the polymorphism exhibitedPby Os mecanismos de viruléncia &aracoccidioides brasiliensisdo

brasiliensisin clinical specimens and the need for further investigationestéo totalmente esclarecidos. H4 um consenso que subcultivos sucessivos
to elucidate the role of morphological parameters in the natural historgeP. brasiliensisacarretam a perda de sua patogenicidade que pode ser
of this disease. revertida pelo reisolamento do agente ap6s passagem animal. As
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propriedades morfolégicas e bioquimicas que séo recuperadas o@ CONTI-DIAZ, I.A. & FURCOLOW, M.L. - Susceptibility of hamsters and mice to
demonstradas ap6s passagem animal podem fornecer novas informagées Paracoccidioides brasiliensissing different routes of inoculatiollycopathologia
quanto a fatores relacionados a patogenicidade e viruléndha de (Ben Haag), 4773-79, 1972.
brasiliensis.Nds avaliamos caracteristicas morfologicas: porcentagemg  rinQUELIEVICH, J.L.; NEGRONI, R.: IOVANNITTI,C.A. & ELIAS-COSTA, M.R.I.
de células brotantes, nUmero de brotamentos por célula e determinag@o - Estudio comparativo de la patogenicidad y la antigenicidad de 6 cepas de
do diametro de 100 células-mae em 30 isoladd® bmsiliensisantes Paracoccidioides brasiliensi®ev. Inst. Med. trop. S. Paulo, 35535-541, 1993.
e ap0ls passagem animal. Os isolados foram obtidos de pacientes com ] ) o o )
diferentes formas clinicas de paracoccidioidomicose (PCM): forma agud]é)' FRGNC‘(:)?’Z'\;; é_ng’Si;);éaslte relationships in paracoccidioidomycasised. vet.
(grupo A n=15) e forma crénica (grupo C n=15). A mensuragéo do Yook, €558 TR
tamanho das células foi feita em microscopio 6ptico Olympus CBBi1. HAMDAN, J.S.; RESENDE, M.A.; FRANZOT, S.P. & CISALPINO, E.O. - Biochemical
acoplado com régua micrométrica. Nés medimos o maior eixo transversal analysis of the methylic antigen Baracoccidioides brasiliensifev. Inst. Med.
e longitudinal de 100 células viaveis de cada preparacéo. A porcentagem  {rop. S. Paulo, 34:511-516, 1992.
de Celglas brOt.antes bem como o nume_ro de. brotamentos por Ce_‘lu'a 0 IABUKI, K. & MONTENEGRO, M.R. - Experimental paracoccidioidomycosis in the
foram influenciados pela passagem animal independente da origem da Syrian hamster: morphology, ultrastructure and correlation of lesions with presence
amostra (grupo agudo ou crdnico). Os valores dos tamanhos dos isolados  of specific antigens and serum levels of antibodiszopathologia (Den Haag),
de P. brasiliensisdos grupos A e C medidos antes e apds passagem 67:131-141, 1979.
animal exibiram 0 mesmo comportamento. Ap6s passagem animal, houve
diferencgas estatisticamente significativas entre o tamanho das células He KAEHQTJ% SESR CQL'CE’VL'G'; SINGER-VERMES, L.M.; ABRAHAMSOHN, PA.
¥ = 3 . . , E. - Growth curves, morphology and ultrastructure of ten

P. brasiliensisisolados a partir de testiculos inoculados com amostras Paracoccidioides brasiliensisolatesMycopathologia (Den Haag), 99119-128,
dos grupos A e C. O didmetro maximo das células mée dos isolados do  19s7.
grupo A exibiram tamanho de 4fuh, em contraste com 3248
exibidos pelas células mae do grupo C (p<0.05). O diametro de 150d- KA,SHt'i:\‘Ov St-:-?S'NGtSR'fVEF;MESv '--'_‘g-_? %A'-'%Hv\_’l;'--e-,_& E:LiRGdER' E-‘A“elrat‘_io"s

2 . T In the pathogenicity of ongaracocciaiolges praslliensisolate do not correlative
\C/gllglrassigdnci)figral’:i?/grﬁeﬁi(elb:lr’la;a?:)rt?queaanmnzg%lo+d§ :%m;gf)%ois ‘;)gl)(;ls with its?n vitrg growth. Mycopathologia (Den Haag), 111173-180, 1990.
1500 células do grupo C (p<0.05). Nossos resultados confirmam 5. LACAZ, C.S.; MINAMI, P.S. & RAMOS, W.F. - Aspectos morfolégicos do
polimorfismo exibido poP. brasiliensiem amostras bioldgicas e reforca Paracoccidioides brasiliensism vida parasitaridRev. Hosp. Clin. Fac. Med. S.
a necessidade de mais investigages com o objetivo de elucidar o papel Paulo, 18:273-284, 1963.

que parametros morfologicos do fungo possam assumir na historia natui%! LACAZ, C.S. -Paracoccidioides brasiliensianorphology evolutionary cycle;

da doen(;a. maintenance during saprophytic life; biology, virulence, taxondmy=RANCO,
M.; LACAZ, C.S.; RESTREPO-MORENO, A. & DEL NEGRO, G., ed.
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