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In conidiobolomycosis, lethality is 100%, and treatment has 
been inefficient, suggesting euthanasia in affected animals (Riet-
Correa et al. 2011). In this study, one goat died, and the other 
was euthanized after a chronic clinical course of approximately 
three months. In sheep, the disease is subacute and invariably 
fatal (Silva et al. 2007b, Furlan et al. 2010, Mendonça et al. 2012, 
Schild et al. 2016). These differences in clinical evolution between 
the two species can be related to variations in virulence of the 
agent or higher susceptibility of sheep. In addition, the late 
diagnosis and possibly the rapid clinical course can contribute 
to lethality in sheep (Silva et al. 2007b).

In humans, the treatment of coniodiobolomycosis with 
potassium iodide may relapse, and the use of itraconazole, 
ketoconazole, or amphotericin B for a prolonged period, 
from six months to a year, could be effective (Riet-Correa 
et al. 2011). In sheep, the treatment with potassium iodide 
is usually unsuccessful, maybe because the disease shows 
clinical signs when the lesions are already widespread in 

the ethmoidal region, retro-orbital fossa, and pharynx when 
they are difficult to recover (Pestana et al. 2019). Information 
about the animal immune response in C. lamprauges infection 
is scarce. However, treatment studies about Conidiobolus 
infections in sheep and goats are required. Silva et al. (2015) 
demonstrated antigenic proteins of C. lamprauges and specific 
IgG in sheep sera by the immunoblot technique. The knowledge 
about antigenic profile against infected sheep may assist in 
developing early diagnostic methods and the use of protein as 
candidate vaccines for the control and prevention of infection.

Microscopically, was observed granulomas with a central 
necrotic area with images of fungal hyphae surrounded by 
inflammatory cells and eosinophilic Splendore-Hoeppli material. 
Several papers described similar histologic patterns in cases of 
conidiobolomycosis in sheep (Boabaid et al. 2008, De Paula et 
al. 2010, Kimura et al. 2011, Mendonça et al. 2012, Ubiali et al. 
2013, Schild et al. 2016, Pestana et al. 2019). The histological 
exam provides differentiation between conidiobolomycosis 

Fig.5-8. Conidiobolomycosis in goats. (5) Goat 2. Nasal cavity. Granuloma with a central necrotic area containing negative images of fungal 
hyphae surrounded by Splendore-Hoeppli material and pyknotic debris . HE, obj.40x. (6) Goat 2. Vasculitis and hyphae are observed 
inside vessels. HE, obj.40x. (7) Goat 1. Nasal mucosa showing hyphae irregular in shape, rarely septate or ramified, with bulbous 
dilatation in the extremities. GMS, obj.63x. (8) Goat 1. IHC showing multiple hyphae of Conidiobolus lamprauges stained red, within 
multinucleated giant cells. HE, obj.40x.
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and pythiosis: both cause granulomatous lesions with 
intralesional hyphae surrounded by Splendore-Hoeppli material. 
However, in conidiobolomycosis, the Splendore-Hoeppli 
reaction material is amorphous and comprises the antigen-
antibody complex. In pythiosis, Splendore-Hoeppli material 
is granular and means eosinophils degranulation (Ubiali et 
al. 2013). Also, in phytiosis, the infiltration of eosinophils is 
more prominent than in conidiobolomycosis (Santurio et al. 
2006, Ubiali et al. 2013). In human cases of infection by C. 
lamprauges uniform and septate hyphae with dichotomous 
branching, resembling those of Aspergillus are observed inside 
blood vessels.  Thus, histologic features of conidiobolomycosis 
must be interpreted with caution (Furlan et al. 2010). The 
use of IHC (Ubiali et al. 2013) and PCR (Santurio et al. 2008, 
De Paula et al. 2010, Azevedo et al. 2012, Ubiali et al. 2013) 
to discriminate provides a differential diagnosis between C. 
lamprauges and P. insidiosum. These tests may provide a rapid 
diagnosis compared to the common fungal culture, which 
usually requires a laboratory structure and takes an extended 
amount of time (Vilela et al. 2010). The PCR technique is a 
safe option diagnosis but may reveal false-negative results 
as tissue fixation with formalin denatures DNA (Gatta et al. 
2012). The immunohistochemical technique, considered a 
quick and accurate diagnostic method for conidiobolomycosis, 
reveals hyphae in the cytoplasm of giant cells or the center 
of granulomas (Ubiali et al. 2013).

In Brazil, other agents causing similar lesions to 
conidiobolomycosis in goats are aspergillosis by Aspergillus 
niger (Carmo et al. 2014) and protothecosis by Prototheca 
wickerhamii (Macêdo et al. 2008). Aspergillosis histological 
lesions consist of piogranulomas with hyphae, a central necrotic 
area surrounded by neutrophils and outermost layers of 
epithelioid macrophages, lymphocytes, and rare multinucleated 
giant cells (Carmo et al. 2014). In protothecosis, histologic 
lesion consists of necrotizing, pyogranulomatous dermatitis, 
and rhinitis, with infiltration by lymphoid cells, macrophages, 
giant cells, and neutrophils. In addition, myriads of ovoid-to-
spherical, non-budding, walled structures (sporangia) are 
observed (Macêdo et al. 2008). 

Other diseases in the Northeast region of Brazil should 
be considered as cases of nasal cryptococcosis in sheep were 
diagnosed by Cryptococcus neoformans and Cryptococcus gattii 
(Silva et al. 2010, Macêdo et al. 2020). In cryptococcosis the 
histological lesions consist of areas of necrosis with myriads 
of rounded or oval structures, yeast-like, with thin basophilic 
wall. Surrounding the yeasts is a clear halo not stained neither 
by hematoxylin nor eosin, giving a characteristic “soap bubble” 
appearance (Silva et al. 2010). Another disease that should be 
included in the differential diagnosis is basidiobolomycosis 
caused by Basidiobolus ranarum, which promotes subcutaneous 
eosinophilic infections in the face, limbs, and other anatomical 
areas (Greene et al. 2002).

CONCLUSION
Conidiobolus lamprauges is a potential cause of granulomatous 
rhinitis and dermatitis in goats.
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