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CAN EMMONSIA CRESCENS EMMONS ET JELLISON 1960 —
THE CAUSATIVE AGENT OF ADIASPTROMYCOSIS —
BE DISTRIBUTED BY THE EXCREMENTS OF MICE?

M. HEJTMANEK

Dapartment of Biology, Medical Faculty, Palaeky University, Olomoue

Abstract. It has been confirmed in experiments that the conidial stage of the causative agent of
adiaspiromyeosis ean be digtributed by mouse oxeroments. Conidia, and possibly also mycolial frag-
ments, of Emmonsia crescens survive the passage through the digestive tract of mice. They are capable
of growth,roproduction and of eausing animal infection, The importanee of this finding for the circula-
tion of . crescens in nature, and for the origin of a natural focus of adiaspiromycosis, has been pointed
out by the author.

Most importance, as regards the distribution of adiaspiromycosis, has been asecribed
to the saprotrophic, conidial stage of its aetiological agent, the fungus Kmmonsia crescens.
It has been suggested that infection is acquired mainly by inhalation of the conidia
(alenries) of this fungus (Otéendsek et al. 1972). This mode of infection oceurred,
apparently, also in the case of adiaspiromycosis in the lung of man (casus Vini¢né-
Sumperk) (Kodousek et al. 1971). In the host tissue, the conidia convert into large
chlamydosporic formations (spherules, adiaspores) occupying the inside of a granuloma
of typical morphology, e.g.,, Hejtmanek and Kodousek (1972). No confirmation
is available on the fact that elements of . crescens are released by eithor animals or man
into the external environment.

Dvotik et al. (1970) suggested that E. crescens lives as a saprophyte in the soil,
mainly in the burrows of small mammals. The conidia of this fungus can be easily
distributed by air. Apparently, they are carricd to the body surface of the inhabitants
of the burrows and contaminate also the food of these animals. By licking the pelt and
consuming food contaminated with conidia, these may easily penetrate the digestive
tract of the animals and be released with the excrements to the external environment.
In this way, the environment may be constantly contaminated with conidia of E. crescens
and, hence, represents a potential source of infection. This mode of distribution of adia-
spiromycosis presupposes that /. crescens survives the passage through the digestive
system of the animals. We have tried to confirm this possibility in experiments.

MATERIAL AND METHODS

In our experiments, we used cultures of Kmmonsia erescens Emmons and Jellison 1960, strain KC-1
(= 1815 from Dr. J. Dvoidk, Dr.Se., Pardubice), which we left to grow for one month on Babouraud’s
glucose agar plates at 26 “C.

The oxperiments were performed in two variants and were three times repeated.

1. Conidia with the myenlium were taken from the surface of the E. crescens culture and suspended
in water. Conidinl density was not assossed because we did not intend to make a quantitative eva-
luntion. The water suspension of conidia and hyphal fragments was tho only liquid available to the
experimental mouse (strain H), which was kept on a Larsen diet in the melabolic cage (a system
of barriers constructed by Kavalier Glassworks Czechoslovakia) with foreed air-circulation.
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2. 'The agar plate with the I, crescens enlture was cut into prisms (length of the sides approximately
3 mun); these were mixed with erushed, sterile pellets of the Larsen mixture at a ratio of approxima-
tely 1 : 5. This mixture, and pure water, was the only [ood of the mouse (strain 1) kept under these
conditions. In both variants, the mice was sturved 24 hrs previous to the application of the pathogenic
muterial.

After throo days the mice were killed, disinfected by submergenee into a 1 %, solution of Ajatin,
and disseelod. Samples taken from the content of the stomach, the small and lurge intestine abovo
the anal pore (samplo volume 0.26— 0.5 em?) wore suspended in 30 ml of sterile physiological saline.
The suspension was adequately diluled in sterile saline and spread in smounts of 0.1 ml on plates
with Saboursud’s glucose medium. The plates were incubated at. 26 °CY, the roinnants of the sus-
pension injected intraperitoneally to 15 mice of the conventional strain 1. After 22 days, the mice
were killed and inspecled in post-mortem for the presence of adiaspiromyeotic granulomas.,

Threo mico of the same strain were used as controls; they were not infected with pathogenic material
and examined in the same way. Technieal nssistence in this work was given by Mrs. A, Hanclovit,
Mrs. J. Valova and Mr. J. Janeéek to whom our thanks are due.

Fig. 1. Recultivation of Emmonsia crescens from the intestinal content of mice, (Sabouraud’s glucose
agar, 26 °C, 14 days).

RESULTS
From the content of the stomach, the small intestine, and from faeces formed in the

large intestine of per os inoculated mice, typical colonies of Emmonsia crescens (Fig. 1)
started to grow on the agar plates within 6—14 days. Sometimes, we found as many
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as 0.5—2 million viable E. crescens elements in approximately 0.25 cm3 of samples from
the intestinal content or from that of stomach. Although the number of viable elements
appeared to be extremely high, it did not indicate whether all elements had survived
the passage through the intestinal tract; neither could we derive from it how many of
the viable elements were conidia, how many hyphal fragments. The reason for this is
the fact that the actual dose of pathogenic material received by the mouse had not been
characterized quantitatively.

Fig. 2. Adiaspiromycotic granulomas on the peritonoum (top) and on the kidney (bottom) in mice
on day 22 of i.p. inoculation (10 : 1),

In mice, inoculated intraperitoneally with the same material as that used on the agar
plates, we found numorous adiaspiromycotic granulomas (Fig. 2) with typical adiaspores.
Their description has been given in an carlier paper (Hejtméinek and Kodousek
1972).



The presence of F. crescens was not confirmed in the digestive tract of mice from
the control group. The metabolic cage proved to be very suitable for these purposes
and may be recommonded also for inoculation by inhalation.

DISCUSSIONXN

Our experimental work confirmed that conidia of Emmonsia crescens (and, possibly,
also hyphal fragments) pass the digestive tract of mice in a viable state. The faeces
of mice and, possibly, those of other mammals ingesting food containing conidia of
E. crescens, arc a potential source of adiaspiromycosis, because they contain viable
clements of the causative fungus, which are capable of growing, reproducing and caus-
ing infection. .

The knowledge of the distribution of K. crescens by the excrements of mice completes
the present concept of the circulation of E. crescens in the field (Dvoidk et al. 1966).
[t may influence the origin of natural fo ci of adiaspiromycosis, the existence of which
has first. been pointed out by Rosicky et al. (1967). Hejtmanck and Herodek (1958)
confirmed in experiments that this mode of distribution of infection was possible with
the causative agents of dermatophytoses (genera Microsporum and Trichophyton),
candidiasis (Candida albicans), hyphom ycoses (genus Aspergillus) and phycomycoses
(genus Rhizopus). Its importance in the epidemiology of several mycotic infections may
he greater than anticipated.

MOIKET EMMONSIA CRESCENS EMMONS ET JELLISON 1960 —
BOABYJUMWTEIL AHIUNACITHPOMUK O3A, PACHPOCTPAHATLCH YEPEJ3
JBCKPEMEHTH MBIIIEH?

M. F'eurMandex

Peswome. 1cognokpathnie ONKTH UOKA3AJIH, WTO KOHWIMaJbHAA CToinA Boa0yjmTeast ajuia-
CIHPOMUIE3A MOMET PACUPOCTPAIATLCS Mepes dKCKpeMenTn Mumiell. Houmunn n BO3MOMKHO
TARAC QparMenThl Muucaun rpnbra Emmo nsia crescens 0CTalOTCAMNGHECHOCOONLIMI BO BpeMi
NPOXOJia ueped NUUEBAPATeNLEMNH TPaKT M piucit. OAR cnoco0HLl pacTn, PA3MHOMKATLUH I Bhi-
3BBATE 31 PAIKCIING JKWROTALIX. ABTOPOM Y1ia 3000 BRAYMEHVE TUR010 O0OHAPYKeHMA JUIA LMPKY-
I J7 crescensB MPHPOAC N K BOSHUKN OBeHMHA HPAPOANOTO OUATA AMACTIHPOMAKORA.
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The firat, successful, volume of the series
“Fundaments of genoral hohminthology™, pu-
blished m 1970, is followed by wvolumo two
“The Biology of Helminths", In this new book,
the authors present a complelo survey of con-
cepts and studies on life cyeleg, with character-
istics of the processes involved, and of the phy-
siology of helminths.

The introductory chapters deal with the
syslem of the supertype Secolecida enabling
the definition of helminths as scolevida living
a3 parasilos during a certain phase of their life.
The twofuld external environment of helminths,
i.e., the system: puarasite-host-environment,
is discusded on p. 8—22. This phcenomenon
involves problems of the endo- and oxoocology
of helminths. The chaptor dedieated to host
categorios and to studies on Llhe ontogonesis
of helminth is of utmost importance. 1t 13 logi-
eally followed by an cvolution of epidemiolo-
gical aspects. In the chaptor on hust eategories
arranged in accord with the degree of natural
susceptibility of the hosts to helminths, the
aunthors have demonstrated, on a number
of examples host-parasite relationships and
possibilitics of their evolulion in connection with
the factors determining the organism to be
utilized as the host of the parasite, und the phe-
nomenon of the exchange of hosts. The general
lay-out of these introductory chapters offers
a good orientation throughout the problems
solved in this book.

The next part deals with problems of general
biology (p. 23--182). The individual chapters
discuss the various forms of helminths in relation
to the external onvironment. An evaluation
is given of the degree of bonds botween the helm-
inth and its environment (ccto- amil endohelm-
inths), tho posaibilities of the release of the
helminth or its developmental stages into the
oxternal environment, their movements (migra-
tion), the routes and mechanisms of entering
their hosts (from n general point of view).
Attention has been given to the migralion of
endohelminths in the organisin of vertebrates
(cavity- and tissue migration), and to the various
forms of tissue migration. In addition, briefl
characteristies are given of the migration of mo-
nogeneans and that of helminths in the organism
of invericbrates. Tn conclusion, a comprehensive
survey is given of the phenomenon of migra.
tion of helminths in the organism of their hosts,
The following chapter contains data on the
loeation of the helminths in vertehrates and
invertebrates, on the duration of development
and longevity of the helminths, on fertilization
and fertility. A separate chapter is dedieated
to variability and to morphologieal anomalies
in helminths, which are important for a better
understanding of several taxonomie probloms.
Casoz of hyperparasitism arc illustrated in
a number of examples, and brief reference is mado
to palaechelminthie findings.

373



