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Adiaspiromycosis of an Apodemus agrarius captured
wild rodent in Korea
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Adiaspiromycosis is caused by pulmonary infection with Emmonsia. Inhalated spores of Emmonsia cause
asymptomatic infection to necrogranulomatous pneumonia, depending on the burden of adiaspore and
host immunity. For disease monitoring of wild rodents captured on Jeju Island in Korea, we examined the
lung tissue of wild rodents histopathologically. Spores composed of thick three-layered walls were found
following histopathological examination and were diagnosed as adiaspiromycosis. Adiaspiromycosis has
been found in mammals in many parts of the world. To our knowledge, this is the first report of
adiaspiromycosis of an Apodemus agrarius captured in Korea.
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Adiaspiromycosis is a pulmonary fungal infection

caused by the dimorphic fungi, Emmonsia parva or

Emmonsia crescens [1]. Large globose, thick-walled,

non-proliferating structures called adiaspore [2] are seen

in infected tissue. The term adiaspore was derived from

the Greek verb speirein for scattering, with adia being a

negative, so adiaspiromycosis describes an infection in

which there is no multiplication or dissemination of the

fungus from the original site [3].

Emmonsia species are ubiquitous filamentous fungi

isolated commonly from soil [1]. Emmonsia crescens

(Chrysosporium parvum var. crescens) has been isolated

from over 96 species of animals as well as soil

worldwide, whereas Emmonsia parva (Chrysosporium

parvum) has been isolated from relatively few species of

animals in narrow geographical ranges [2].

Emmonsia crescens is the main causative agent of

adiaspiromycosis in mainland Europe and the UK,

whereas Emmonsia parva is widespread in certain

exothermic regions, including Central Asia, Africa and

parts of the America [4]. The first human case of

adiaspiromycosis due to Emmonsia crescens was

reported in France in 1960 [4] and human pulmonary

adiaspiromycosis has been reported in the literature from

multiple countries including Russia, Germany, the Czech

Republic, Guatemala, Brazil and the United States [5,6].
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Infection of wild life has been reported in squirrels in

Canada [7], Eurasian otters (Lutra lutra) in England [8],

European beavers in Sweden [9], raccoons (Procyon

lotor) [10], bullfrogs (Rana catesbeiana) in US [11] and

European hedgehogs (Erinaceus europaeus) in Portugal

[12].

Inhalation of soil dust containing spores of Emmonsia

is the main route of infection [13]. The infection’s

pathological effects range from asymptomatic infection

to necrogranulomatous pneumonia and death, depending

on the burden of adiaspore and host immunocompetence

[14]. Adiapiromycosis patients have a chronic history of

progressive dyspnea, nonproduction cough, fatigue, low-

grade fever and, less frequently, with hemophysis, pain,

chills, malaise, weight loss and auscultatory crackles

[14,15,16,17]. In addition to the pulmonary organ,

Emmonsia crescens can cause cutaneous adiaspiromycosis

and associated acute conjunctivitis [5]. In many of the

reported cases, Emmonsia crescens infection was related

to play in the surroundings of an animal burrow, which

may have played the role of a reservoir, and other

outdoor activities [18].

Inhalated E. crescens develops into large, thick-walled

spherules called adiaspores, measuring as much as

700µm, and originating from minute (2~4µm) subglobose

conidia. Infectious E. crescens cannot germinate at the

elevated temperatures of the host, and instead increases

in volume to form thick-walled, non-replicating adiaspores

that elicit extensive granulomatous reaction [4]. Expanding

adiaspores cause collapse of the adjacent alveoli and

respiratory distress or even failure [19]. Clinical signs

are not significant in rodents [9]. However, adiaspore

can form small or more extensive foci on the surface of

the liver and spleen in experimental infection of

adiaspiromycosis with intraperitoneal injection in wild

rodents [20].

Diagnosis of adiaspiromycosis is difficult because the

fungus is not easily cultured. Histological observation of

characteristic adiaspores with light microscopy [13] in

lung tissue specimen such as human biopsy samples [18]

has been performed. However, Emmonsia parva and

Emmonsia crescens are morphologically indistinguishable

in their mycelial phases, which makes differential

diagnosis difficult. E. crescens produces multinucleate

adiaspores at temperatures above 30-37oC (depending on

the isolate) [21] which routinely reach diameters in

excess of 500 µm [4], whereas Emmonsia parva isolates

produce adiaspores that are mononucleate and substantially

smaller (20-40 µm in diameter) only at temperatures

approaching or in excess of 40oC [4].

During the surveillance for disease in wild rodents

captured on Jeju Island, Korea, we detected multiple

circular spore-like materials surrounded by granulomatous

inflammation following histopathological examination.

The Apodemus agrarius was female and captured on

Jeju Island (N 33o20'33.8'', E126o20'12.1'') in August

2010. The body weight was 37.3 g and the body length

was 107.84 mm. On that day necropsy was performed

on the wild rodent. In the necropsy, specific gross lesions

were not detected; brain, heart, lung, liver, spleen,

stomach, intestine, and kidney were collected and fixed

in 10% buffered formalin for 48 hours. After alcohol-

xylene processing and embedding with paraffin, 4 µm

thick sections were stained by haematoxylin and eosin

and observed with a light microscope.

Round structures were randomly scattered throughout

Figure 1. Adiaspores of Emmonsia sp. in the lung parenchyma
of an Apodemus agrarius. (A) Round structures (black arrows)
scattered in the lung. (B) Adiaspore was located in alveolar
space encapsulated by granulomatous inflammatory lesion.
Macrophages and Langerhans giant cells infiltrated in the
surrounding granulomatous tissue. The spores have three
layers in their walls and basophilc granular structures in their
inner parts. Haematoxylin and Eosin stain. Bar=100 µm
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the entire lung field (Figure 1A). These structures were

located in alveolar space, had thick trilaminar walls

consisting of a basophilic outer-layer (3.4 µm in diameter

227 µm structure), an eosinophilic mid-layer (11 µm in

diameter 227 µm structure) and a pale colored inner-

layer (43µm in diameter 227µm structure) and a basophilic

granular retiform part in the center (approximately

119 µm in diameter 227 µm structure). The diameter of

the structures was 195-500 µm (mean 263 µm). The

structures mildly compressed the surrounding tissues

that were encapsulated by multinucleated giant cells,

macrophages (epitheloid cells) and lymphocytes (Figure

1B).

We diagnosed the lesion found in the lung as

adiaspiromycosys by Emmonisa sp. infection based on

the shape, stained appearance, and lesion. That the

structures have thick outer walls and inner basophilic

parts are adiaspores of fungus and those are the cause of

the granulomatous lesion in the lung. A total of 12 wild

rodents (Apodemus agrarius) were captured in this

surveillance. Only one such case was detected. The

entirety of the lung tissue was not examined micro-

scopically, only part of the lungs was inspected.

Therefore, many infected cases could have been missed.

And unfortunately, we could not identify whether the

agent was Emmonsia crescen or Emmonsia parvum. But

it is more likely that it was Emmonsia crescen, based on

the difference in their distribution in the world [4]. The

number of recorded infections of wild rodents is low. To

our knowledge, this is the first report of adiaspiromycosis

of wild rodents captured in Korea.
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