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First detection of adiaspiromycosis in the lungs of a deer
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ABSTRACT. Adiaspiromycosis is a pulmonary infection caused by the soil fungi, Emmonsia crescens and E. parva. It primarily affects 
small mammals and can range from an asymptomatic condition to fatal disseminated disease. We detected a granuloma containing fungal 
spherules, which were morphologically consistent with the adiaspores of E. crescens in the lungs of a female Hokkaido sika deer. This is 
the first reported case of adiaspiromycosis involving a cervid in the world.
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Adiaspiromycosis is a mycotic pulmonary disease caused 
by dimorphic fungi from the genus Emmonsia; i.e., E. cre-
scens and E. parva. It primarily affects small mammals, 
although it rarely occurs in humans [14]. Adiaspiromycosis 
is unique among fungal infections in that the associated 
conidia do not replicate in the host’s tissues [3]. In adiaspi-
romycosis, the inhaled dust-borne conidia fail to germinate 
at the elevated temperatures found in host tissue and instead 
increase in volume to form large spherical, non-proliferating 
structures called adiaspores [14]. The adiaspores elicit 
granulomatous reactions, and the severity and extent of any 
pulmonary involvement depend on the host’s immune status 
and the quantity of inhaled conidia [5, 14]. Adiaspiromyco-
sis has been reported to occur in more than 100 species of 
small mammals including rodents, insectivores, carnivores, 
lagomorphs and marsupials [2, 4, 14], but it is rare in large 
herbivores (one case involving a goat and another involving 
a horse have been reported) [9, 13]. This paper describes the 
first case of adiaspiromycosis involving a deer.

The female fawn described in the present case was one of 
a number of Hokkaido sika deer (Cervus nippon yesoensis) 
captured in a corral trap around Lake Akan in the eastern 
district of Hokkaido, Japan, in March 2014. The deer was 
used for a feed study and then slaughtered in October 2014 
as planned. The animal was estimated to be 2-year-old ac-
cording to an assessment of the number of layers of tooth 
cement [8]. A few liver flukes were found in the intrahepatic 
bile duct during a gross examination performed at slaugh-
ter. There were no significant lesions in the animal’s other 
organs. The liver, spleen, kidneys, heart, lungs, pancreas, 

adrenal glands, alimentary tract, diaphragm and brain were 
collected; fixed in 10% formalin; embedded in paraffin 
and cut into 4 µm-thick sections, before being stained with 
hematoxylin and eosin. Selected sections were subjected to 
periodic acid-Schiff reaction and Grocott’s methenamine 
silver staining.

Histologically, the biliary mucosa was hyperplastic and 
exhibited submucosal lymphoid follicle hyperplasia. Perifol-
licular neutrophil infiltration was seen in the spleen together, 
and multifocal mild non-suppurative interstitial nephritis 
was detected in the kidneys. Sarcocysts were scattered 
throughout the striated muscle fibers in the heart, tongue 
and diaphragm. In the lungs, a localized lesion containing 
central fungal spherules was observed (Fig. 1). The spher-
ules measured 227‒260 µm in diameter and had 22‒25 µm 
thick-walls, which appeared to be bilaminar according to 
hematoxylin and eosin staining (Fig. 2). In each spherule, 
the outer third of the wall was stained with eosin, while 
the inner two-thirds were not stained. The entire wall was 
stained purple by periodic acid-Schiff reaction and black by 
Grocott’s methenamine silver stain (Supplementary Figs. 1 
and 2). The spherules contained fine granular material, but 
did not exhibit endospores. The spherules were surrounded 
by a few macrophages, multinucleated giant cells and fused 
lymphoid follicles. The histological appearance, size and 
staining characteristics of the spherules were consistent with 
those found in previous cases of adiaspiromycosis caused by 
E. crescens [7, 14].

Adiaspiromycosis is a pulmonary disease caused by the 
saprophytic soil fungi, E. crescens and E. parva. It mainly 
affects small animals, but rarely affects humans. E. crescens 
has been identified in many species of rodents, insectivores, 
carnivores, lagomorphs and marsupials around the world 
[2, 4, 14]. E. parva is more geographically restricted and 
is associated with various rodents, lagomorphs, carnivores 
and marsupials found in Central Asia, Africa, Australia and 
parts of America [14]. Although E. parva was discovered 
first, E. crescens appears to be the primary causative agent 
of adiaspiromycosis in both animals and humans. E. parva 
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and E. crescens differ in their maximum in vitro growth tem-
peratures and the sizes of their adiaspores [14]. In vitro, the 
conidia of E. crescens enlarge to become adiaspores mea-
suring 20–140 µm in diameter at 37°C, whereas E. parva 
requires a temperature of 40°C to produce adiaspores. The 
adiaspores of E. parva measure 8–20 µm in diameter. In vivo, 
E. crescens forms adiaspores of 50–500 µm in diameter with 
10–70 µm-thick walls, and E. parva produces adiaspores of 
10–40 µm in diameter with thin walls. Adiaspiromycosis 
is generally diagnosed by examining the characteristics of 
adiaspores found in lung tissue specimens with light micros-
copy, as there are no reliable serological tests for the condi-
tion and culture tests are often fruitless [14]. Amplifying and 
sequencing conserved regions of the nuclear 28S rRNA gene 
in affected lung tissue allows E. crescens to be detected [12]; 
however, there were no specimens available in the present 
case after the histological examinations.

In Japan, adiaspiromycosis has been reported in three 
rodent species, Eothenomys smithii, Apodemus speciosus 
and Apodemus argenteus, and a pika, Ochotona hyperborea 
yesoensis [6, 11, 15]. Interestingly, the animal in the present 
case and those described in the latter reports were from north-
ern, cool parts of Japan. Regarding large herbivores, adiaspi-
romycosis has only been reported in a goat and a horse. In the 
former case, a considerable number of spherules that were 
compatible with Emmonsia sp. were observed in the lungs of 
a 2 1/2-year-old female goat; however, this was considered 
to be an incidental finding. The equine case, which involved 
a 12-year-old male Quarter Horse, exhibited more extensive 
disseminated pulmonary disease caused by E. crescens. In 
veterinary medicine, in addition to these animals, incidental 
findings that were indicative of adiaspiromycosis have been 
reported in two dogs [1, 10]. We have detected no similar le-
sions so far on histological sections from 108 Hokkaido sika 
deer which were captured and farmed for several months in 
the eastern district of Hokkaido, Japan (unpublished data). 
To the best of our knowledge, this is the first reported case 

of adiaspiromycosis involving an animal belonging to the 
family Cervidae in the world. As in the previous caprine and 
canine cases, the adiaspores and associated lesions seen in 
the present case were considered to be incidental findings.

Emmonsia spp. also occasionally cause human infections, 
which range from localized, asymptomatic pulmonary dis-
ease in immunocompetent patients to necrogranulomatous 
pneumonia and death in immunocompromised hosts, such 
as patients with AIDS [5, 14]. There have been several 
case reports about E. crescens infection in Japan [6, 11, 15, 
this report]; therefore, it will be necessary to determine the 
prevalence of this potential human pathogen among Japan 
fauna in future.
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