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EXPERIMENTAL BLASTOMYCOSES IN THE GOLDEN HAMSTER

Annales de 1'Institut Pasteur G. Segretain and

(Annals of the Pasteur Institute) E. Drouhet

Vol. 89, No 5, 1955, pp. 593-596. (Division of Mycology and
Planc Physiology, Pasteur
Institute),

During the past few years, the Golden Hamster has assumed a leading
position among laboratory animals utilized for studying experimental mycoses.
In 1952, we demonstrated that hamsters inoculated with Histoplasma capsulatum
developed a generalized infection of the reticulo-endothelial system (1).
Drouhet and Schwarz (2) published several papers on histoplasmosis in the
hamster and mouse. Dubois et al. (3) achieved an experimental infection
after inoculating animals with Histoplasma duboisi (large form histoplasmosis).
Mariat and Drouhet (4) reported that experimental sporotrichosis in the
hamster can assume two forms: chronic, with gummous lesions of the paws and
infection of the testes; subacute, with a generalized, fatal outcome. They
observed in tissue sections that the pathogen would assume a typical (clas-
sical) asteroid arrangement during its development. Finally, during
actinomycosis caused by an anaerobic microorganism and considered for a long
time to be a mycosis, Hazen et al. (5) observed in the hamster pathological
changes which resembled the spontaneous disease because of the typical
granular masses in the pus.

Since we have used the Golden Hamster as an experimental animal in
the study of blastomycosis for many years, we wish to summarize our results
here and to compare them with those of Guimaraes (6) and other investigators.

Cultures used for inoculations were supplied by the Mycology Divi-
sion of the Institute Oswaldo Cruz: Blastomyces dermatitidis, two strains,
were No. 60 and 61 in our mold collection; Blastomyces (Paracoccidioides)
brasiliensis, two strains, were No. 55 and 56 in our mold collection. All
hamsters were inoculated intraperitoneally with 1 ml of a saline suspension
of the yeast-phase or mylelial phase of the organism. We also used suspen-
sions prepared from infected hamsters.
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The yeast-phase of B. dermatitidis, No. 60, was particularly patho-
genic. The four inoculated hamsters died after 18, 34, 35, and 35 days
respectively. Animals inoculated with the mycelial phase of No. 61 survived
for six months. Six hamsters, inoculated with B. dermatitidis, had serious
congested areas in their lungs with hepatic and extremely hardened zones.
In four animals, the peritoneum had more or less numerous and disseminated
nodules. In four hamsters the liver showed an identical picture with
congested and exaggerated lobular involvement. In one animal, an abscess
was present on the wall of the testicle. Kidney, spleen and lungs were
normal. The lesions resembled those described by Beilman (7) in mice
inoculated intraveinously and by Baker (8) who inoculated the same animal
intraperitoneally. Vermeil et al. (9), with a Tunesian pathogen, produced
an experimental infection in meriones (Meriones shawi), animals related to
the hamster, and in gerbils (Cerbillus hirtipes). The microscopic aspect
of the lesion resembled a granuloma with a necrotic center and with the
yeast-phase pathogen located peripherally, often intracellularly. The
reacting cells, the mono- or polynuclear lymphocytes, often assumed the
shape of rounded follicles. In the lungs, the alveoli were permeated by
the disseminated pathogen. Among the reacting cells, there occurred
polymorphs and a few plasmodia.

Hamsters inoculated with B. brasiliensis had the following survival
times: with the yeast-phase of No. 55, 71 days; with the mycelial phase
of No. 56, 145 days. When 18 hamsters were inoculated with the pathogen,
12 developed lesions. Nine of the 12 were inoculated with No. 55 and three
of six were inoculated with No. 56. Four animals were contaminated among
the eignt inoculated with suspensions of organs from infected animals and
they were sacrifices after 90 days. Suspensions prepared from biopsy
material were less virulent than suspensions of cultures. Autopsy of 36
inoculated hamsters indicated the following organs were infected: peritoneal
cavity 13, rows of nodules on the peritoneum, epiploon and diaphraghm 11,
liver 9 (hypertrophy with nodular reaction or microabscesses), testes 7
(with orchitis and nodular granulations), and congested lungs 5 cases.
Kidney and brain remained normal.

On the cupa (i.e. cup), lesions were nodular or follicular, often
well circumscribed. In the liver, the nodules were located on the periphery
of the lobules, well delineated by a fibrous membrane which covered the
rest of the organ. In the center of the nodule there occurred 1 - 3 enor-
mous plasmodia, which were often located in a dilated sinusoid. The nuclei
were pushed back to the periphery oi the plasmodia, while their center was
filled with a mass of round cells of the pathogen. In the liver especial-
ly, some parasitic multi-budding forms could be clearly seen when stained
according to Hotchkiss-MacManus, either as small but numerous buds along
the periphery of the cell (like a wheel) or less numerous inside the cell
which harbors them. The very rare renal lesions are encountered in this

form.
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In the lymphoid tissue beside the nodular lesions, there occur
typical well delineated follicles containing 1 - 10 cells of the pathogen
in the center, surrounded by polvnuclear cells, then by lymphocytes. Some
pathogens exhibit walls thickened by deposits of eosinophilic substance
which in some cases produced narrow, elongated masses which included certain

cells. The whole picture strongly resembled the granular masses seen in

actinomycosis. All of this was described by Almeida (11) but not without
criticism (10). In the lung or in the alveoli there occurred accumulations

(heaps) of reactive cells, but the pathogen was only very rarely present in
such lesions.*

Guimaraes (6) obtained experimentally generalized infections in five
hamsters which had received intratesticular injections of suspensions of
human biopsy material rich in yeast-phase cells of B. brasiliensis. He
noted the animals did not die until 200 days later and he emphasized the

importance of the use of the hamster for studying experimental, paracoccidioi~

domycotic infections.

In-summury, aecording to our results,.the hamster is a very useful
animal for,studying experimentally'blastomycosis, especially South American
blastomycosis, It is the only animal in which a generalized infection is
easily obtained. Intraperitoneal infections produce particularly interest-

ing results. Masses of cells consisting entirely of B. brasiliensis have
been observed.
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* We thank Miss Couteau for her assistance in pathological anatomy.
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PHOTO APPENDIX

1. Nodule in the liver. Giant cells with masses of B,
brasiliensis in the center and nuclei on the periphery.
One giant cell has developed in a sinuscid. Hemalun
stain. 325X.

2, 3, 4, Multi-budding cells of B. brasiliensis. In
Fig. 4 note the wheel-shaped arrangement. Hotchkiss~
MacManus stain. 800X.
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5. B. brasiliensis in the center of a follicle (lymphoid

tissue).
substance.

The wall is thickened by deposits of eosinophilic
Hemalun stain. 800X.

5

6. B. brasiliensis, located in the center of a follicle,
and narrow, elongated masses at the periphery. Ziehl=-Gram

stain.

800X.
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