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JORGE LOBO’S DISEASE: EXPERIMENTAL INOCULATION IN SWISS MICE

Diltor Vladimir Aratjo OPROMOLLA(1), Suzana MADEIRA(2), Andréa de Faria Fernandes BELONE(3) & Fatima Regina VILANI-MORENO(4)

SUMMARY

Sixty-four isogenic Swiss mice were intradermically inoculated in both hind foot pads. The inocula, consisting of fungébsaspen
from biopsies obtained from Jorge Lobo’s Disease patients, had the total number of fungi and the viability index detemganed usi
Neubauer chamber and the fluorescein diacetate-ethidium bromide technique (FD-EB), respectively. The animals were sacrificed at
times ranging from ten days to eighteen months after inoculation. The cellular infiltrate, mainly consisting of macroptaégjag con
fungi, increased progressively up to end of the study; however, no macroscopic alterations were observed in the ina@figed feet
nine months, small numbers of Langhans’ giant cells started to appear in the infiltrate. A considerable number of furegive@s obs
at the end of the experimental period, but only a few were viable when stained by the FD-EB technique. This fact suthgests that
is a multiplication of fungal cells, which are destroyed by the macrophages but remain in the tissue for a long time due therhap
difficulties in their elimination. These findings led us to conclude that in spite of the maintenance of the infectionainithaise
Swiss mice cannot be considered an ideal model to study Jorge Lobo’s Disease. However, the authors call attention iiiythe possib
of other mouse strains being more susceptibRatacoccidioides loboi.
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INTRODUCTION cutaneous routes; nine animals were irradiated or treated with prednisone
This investigator later inoculated 14 rats by the peritoneal, testicular,
Keloid blastomycosis or Jorge Lobo’s Disease was first described imasal and caudal routes, but the results were also negative.
1931 by professor Jorge Lobo, in Retife
Subsequent studies were somewhat more encouraging. WIERSEMA
Until now, its etiological agenBaracoccidioides lobo(P. lobo) as & NIEMEL*® performed exhaustive inoculations in guinea-pigs, mice
designated by ALMEIDA & LACAZ in 1949, has not been cultivated and hamsters by the intratesticular, intraperitoneal and subcutaneous
in the laboratory. Although some investigators report success in thisoutes; granuloma formation was observed in mouse foot pads however,
undertaking, the fungi obtained in culture do not correspond to théhere were no budding parasites; two hamsters showed granulomas
etiological agent of this diseds®ther issues concerning this mycosis, identical to human granulomas in the foot pads, with budding parasites.
are still unknown, among them lack of knowledge about its pathogenesBimilarly, AZULAY et al® inoculated two mice intradermally (foot pad)
and inexistence of an effective therapy. and 14 rats intratesticularly; in the inner portion of one rat testis,
granulomas with budding fungi were observed 7-8 months after
The finding of an animal capable of experimentally reproducing thisinoculation, and microscopic alterations similar to those described for
disease would bring good progress. With this purpose, inoculations wetbe disease in human beings were observed in one intradermally
made in several animal species. When studying the first case of thisoculated mouse, after 13 months and 24 days.
disease, Jorge Lobo attempted to experimentally reproduce it in guinea-
pigs, rats and Rhesus monkelytgataca mulaty inoculating them with SAMPAIO & DIAS*?inoculated 22 hamsten§lésocricetus auratys
ground skin containing parasites removed from one patient; howevecheek pouches and obtained nodular lesions consisting of histiocytes
he did not succeéd Other unsuccessful attempts were made usingand giant cells containing parasites. Similar results were found in
guinea-pigs®'s rat$, mice? and hamstefsinoculated by the chelonians from the Amazon regioG€ochelone denticulata
intratesticular, intraperitoneal, subcutaneous and intradermal route§eochelone carbonariandKinosternon scorpioidgsand in armadillos
Similar results were obtained by CAMPO-AASENhen he inoculated  (Euphractusexcinctugby SAMPAIOet al** and SAMPAIO & DIAS?,
material from cutaneous lesions in 34 mice by the intraperitoneal antespectively.
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The results of the experimental inoculations are still not entirely RESULTS
satisfactory. Only a few authors have achieved positive but inconsistent
results, and they used a small number of animals; they did not use viability Since the histopathological alterations observed in the inoculated
criteria and they did not mention the number of inoculated fungi.animals had similar characteristics at specific periods of time, these
Therefore, further studies are needed for a better understanding of th@imals were grouped as follows: Group | — sacrificed within 10 days
parasite-host interaction mechanisms in this mycosis, and to determiraad 5 months; Group Il — within 6 and 9 months; Group Il — within 10
the most adequate animal model. Considering the fact that mice are taed 15 months; and Group IV — within 16 and 18 months.
species most frequently utilized in the experimental studies of
paracoccidioidomycosis whose etiological agent, at least up to this In Group I, somewhat differentiated macrophages were first observed
moment, belongs to the same genus as the Jorge Lobo’s Disease causatiegt to a great number of polymorphonuclear neutrophils (PMNs) and a
agent, we inoculateB. loboiin these rodents, taking into account the few fungi. Approximately one month after inoculation the PMNs

inoculation site, the size of the inoculum and its viability. disappeared and a granuloma predominantly made up of macrophages
with a small number of fungi was observed (Figure 1). Next to these
MATERIAL AND METHODS macrophages, there were others only identified by densely HE stained

nuclei, in arcuate form, seemingly surrounding the fungus in the
Mouse foot pads were inoculated with known fungal concentrationgytoplasm that could not be well individualized. The cells where fungi
and viability indices of suspensions obtained from biopsies of keloidvere present exhibited one or two nuclei in apparent contact with the
lesions from Jorge Lobo’s disease patients, as follows: fungi, showing that they were phagocytized by these histiocytes. At that
1. Biopsies- 11 biopsies from 8 patients from the State of Acre weretime, in silver-stained material, a certain amount of argentophilic granular
collected, listed as cases, and numbered 1 to 8. Each skin fragmentterial was observed deposited on the tissue, probably representing
was immediately macerated in Hank’s saline and 0.85% saline. fungal cells debris (Figure 2). After th& month, the granuloma was of
a moderate size and made up of macrophages, a small number of
2. Viability and fungal concentration — fungal viability in the  lymphocytes, occasional mast cells and fibrocytes, and a larger number
suspension was determined using vital staining with fluoresceirof fungi. In Group Il, the granuloma continued to be moderate and was
diacetate-ethidium bromide (FD-EBjtandardized foP. loboi by made up of macrophages, a small number of lymphocytes, scarce mast
VILANI-MORENO & OPROMOLLAY. The fungal cell concen- cells, fibrocytes, and Langhans’giant cells which appeared for the first
tration was estimated with a Neubauer chamber and the results atiene. In general, the fungi were observed in small quantities, not well
expressed as absolute numbers (Table 1). stained by methenamine-silver, and a larger amount of argentophilic
granular material was present. Group |l presented a moderate granuloma
3. Inoculation — both hind foot pads of 64 Swiss isogenic male andcomposed almost exclusively of macrophages, scarce foreign body giant
female mice from the “Instituto Lauro de Souza Lima” animal cells, a small number of lymphocytes, few fungi and argentophilic
facilities, Bauru (SP), were intradermally inoculated. The animalsmaterial. At the end of the experiment (Group V), the granulomas became
received 0.03 ml/foot of a fungal suspension and were mantained arogressively larger and made up of macrophages, foreign type and
temperatures of 22 to 26. Langhans’ giant cells, few lymphocytes, some mast cells and fibrocytes,
many fungi and a moderate quantity of granular argentophilic material
4. Sacrifice — the animals were randomly sacrificed at 10 days andFigures 3 and 4). Macroscopic lesions characterized by increased foot
once a month up to eighteen months after inoculation. volume were not observed.

5. Foot pad excision- the foot pads were excised, the right pads were  The groups of animals sacrificed at different times, the concentration
submitted to histopathological examinations, and the left pads weref inoculated fungi and their respective viability are shown in Table 2.
macerated in | ml 0.85% saline to count the fungi and determine
viability. The histological sections were stained with hematoxylin-  Table 3 shows the number of fungi/ml recovered in the excised foot
eosin (HE) and methenamine-silker pads at the different times and their respective viabilities.

Table 1 DISCUSSION
Concentration of fungi/ml and viability of the biopsies used for inoculation

Many authors have attempted to reproduce Jorge Lobo’s Disease in

. . N
Case number (patient) Fungal concentration/ml Viability (%) several animals using different inoculation routes. Nevertheless, none
01 (N.F.S) 1.0x 10 27 of them, including those that claimed to have obtained positive results,
02 (M.C.M.) 6.0x 18 4.2 x 16 48: 40 mentioned the amount or the viability index of the inoculated fungi
03 (M.B.) 20x16 12 utilized in their experiments.
04 (M.CS) 7.0x10 11 Counting the fungi is important not only to have an idea about the
05 (A.M.0.) 1.8x18 1.4x10 45; 48 number of parasitic cells which are inoculated, but also to estimate a
06 (R.C.P) 1.5 x 10 43 possible microorganism multiplication. The importance of the viability
index is even greater because it determines how many living fungi capable
07 (EAS.) 17x19 20 of multiplying are being inoculated. The ideal then would be to use
08 (S.PS)) 2.6 x 202.8 x 10 39; 29 larger inocula containing a higher percentage of viable fungi.
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Fig. 1- Histologic picture of a mouse foot pad 30 days after inoculation. Numerous macrophages containing fungi are obser@q. (HE; 40

Fig. 2- Histologic preparation stained with methenamine-silver of a mouse foot pad 30 days after inoculation. Argentophilicgtanialds observed, probably related to fungus destruction
(400x).
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Fig. 3 - Histologic picture of a mouse foot pad one and half year after inoculation. A cellular infiltration formed mainly by agesapith numerous fungi and Langhans’ giant cells is
observed (HE; 400x).

Fig. 4 - Histologic preparation stained with methenamine-silver of a mouse foot pad one and half year after inoculation. Nugienodstioderate amounts of argentophilic material are
observed (400x).
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Table 2 Considering the results, Swiss mice inoculated Withboi are not
Initial concentration of fungi/ml and viability per group of animals a good model to study Jorge Lobo’s Disease, first of all because no
macroscopic lesions were observed, and secondly because the numbe
Group Concentration (fungi/ml) Viability (%) of viable fungi found at the end of the experiment was too small.
| 42x10to1.4x 10 2710 48

Histological findings were similar in some aspects to those observed
1] 7.0x 10 to 2.0 x 10 11 to 43 in the human disease. The presence of viable fungi even 18 months afte

from inoculation and the large number of dead fungi in the tissue suggest
i 6.0x10t01.7x 10 20 to0 48 that the fungi that are not destroyed by macrophages continue to multiply
\V 42 x10t0 2.8 x 10 20 to 48 and those already dead are slowly eliminated from the body of the animal,
which are unable to cope with them quickly. As a result, a large amount
of fungi is observed in the tissue, most of them non-viable. The fungi
digested by macrophages are responsible for the accumulation of
argentophilic material inside them.

Table 3
Concentration of fungi/ml and recovered viability per group of animals
according to time of sacrifice ) ) ) )
Nevertheless, just as there is a mouse strain more susceptible to

infection by Paracoccidioides brasiliensis.e. is the B10.A strain, a

Group Concentration (fungi/ml) Viability better strain may also exist férloboidevelopment. For this reason, the
| 1.25x 10to 7.25 x 10 Not done investigations must continue and we are already working with this
I 5.0x 10 t0 6.0 x 10 Not done objective.
Il 19x10*to 1.8 x 10 Negative (08); positive (05)
v 1.0x10'to 8.0 x 18 Negative (14); positive (09) RESUMO

Doenca de Jorge Lobo. Inoculacdo experimental em
camundongos suicos

We tried to standardize an experimental murine model for the study
of Jorge Lobo’s Disease utilizing Swiss mice. The number of fungi  Foram inoculados por via intradérmica, os coxins plantares traseiros
inoculated was determined in a Neubauer chamber and the FD-EB staile 64 camundongos Suicos, isogénicos. Os inéculos constituidos de um
was used to determine the viability index. However, the inocula werauspensao flingica, obtidos de bidpsias de pacientes portadores de Doen
from different patients and contained different numbers of fungal cellsle Jorge Lobo, foram submetidos a contagem do nimero total de fungos
and had different viability indices. The number of fungi was large ancem camara de Neubauer e a determinagédo da viabilidade segundo técnic
did not substantially differ among inocula as shown in Table 1, budo diacetato de fluoresceina-brometo de etideo (DF-BE). Os animais
viability varied considerably with percentages ranging from 11% to 48%foram sacrificados em periodos de tempo que variaram de 10 dias a 1¢
In spite of these differences all the mice examined showed a relativelyneses pds-inoculagdo. Um infiltrado celular constituido essencialmente
uniform pattern of alterations depending on the period of sacrifice. por macréfagos com fungos no seu interior foi aumentando

progressivamente até o final da experimentacdo, entretanto ndo houve

Granulomas were observed in all the inoculated foot pads, althoughlteracdes macroscépicas das patas inoculadas. Um pequeno numer
none of them was sufficiently large to be clinically detected. Manyde células gigantes tipo Langhans comegou a aparecer no infiltrado ao:
macrophages in the infiltrates apparently did not contain fungi o9 meses. Um nimero consideravel de fungos foi observado no periodc
exhibited only capsule fragments inside them. These cells may correspofidal do experimento, mas quando submetidos a coloracéo pelo DF-BE
to cells erroneously designated by some authors as xanthoma cellssomente alguns deles estavam vidveis. Por esse motivo os autore
skin biopsies from Jorge Lobo’s Disease patients. These macrophagsggerem que existe uma multiplicacdo de fungos, mas que séo destruido
were studied by SESSO & BARUZZ|also using electron microscopy. pelos macréfagos e permanecem no tecido um longo periodo de tempc

talvez devido a dificuldade em sua eliminacao. Estes achados levam &

In the 9" month after inoculation some Langhans’ and foreign bodyconclusdo que apesar da manutencdo da infeccéo nesses animais,
giant cells appear; they increase in number at other times but they do nmdmundongos Suicos podem néo ser considerados um modelo ideal par
become as numerous as those observed in the human lesions of tbigstudo da Doenga de Jorge Lobo. Entretanto, os autores chamam
mycosis. What calls attention is the always small number of lymphocytestencéo para a possibilidade de outras linhagens de camundongos sere
as observed in human lesions. mais susceptiveis d® loboli

In the final months, there is a clear enlargement of the granulomas
that, in addition to an increase in the number of macrophages, also show a REFERENCES
higher number of giant cells. The fungi apparently grow in number and,
albeit most of them present irregular staining by methenamine-silver, somé. ALMEIDA, F.P. & LACAZ, C.S. - Blastomicose “tipo Jorge Lobdtn. Fac. Med. S.
are well stained and apparently vidbl&he number of recovered fungi is Paulo, 24: 5-37, 1948-1949.
lower than that used for the inoculum, but the viability index, although , sz ay, r D. & MIRANDA, J. - Doenca de Jorge Lobo (15° caso da literatHi@pital
also smaller, is positive, showing that the process is active. (Rio de J.),51: 685-691, 1957.
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