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RESUMO.- [Conidiobolomicose em caprinos.] O presente 
artigo apresenta casos de conidiobolomicose em cabras 
adultas com sinais clínicos caracterizados por secreção nasal 
serosa, dispneia, apatia e perda de peso. Dois caprinos foram 
necropsiados. Na necropsia, em corte sagital da cabeça, foi 
observado aumento de volume e superfície ulcerada contendo 
massa amarela e friável com consistência irregular e granular 
no septo nasal e conchas nasais ventrais. Uma cabra apresentou 
também lesões na pele da orelha e no membro pélvico 

direito. Microscopicamente, as lesões foram caracterizadas 
por granulomas multifocais com área central de necrose, 
contendo imagens de hifas fúngicas não coradas, circundadas 
por infiltrado inflamatório granulomatoso. Amostras das 
lesões submetidas à imuno-histoquímica e reação em cadeia 
da polimerase foram positivas para Conidiobolus lamprauges. 
Este é o primeiro registro de conidiobolomicose em caprinos 
e deve ser considerado no diagnóstico diferencial de rinite e 
dermatite em caprinos.

TERMOS DE INDEXAÇÃO: Conidiobolomicose, caprinos, rinite 
granulomatosa, dermatite, imuno-histoquímica, PCR.

INTRODUCTION
Conidiobolus spp. a fungus of the class Zygomycetes, order 
Entomophthorales, causes zygomycosis, a chronic invasive 
fungal rhinosinusitis, affecting both animals and humans, mainly 
in tropical countries (Vilela et al. 2010, Pestana et al. 2019). 
Conidiobolus spp. are saprophytes fungi found mainly in soil, 
decaying vegetation, and insects of tropical and subtropical 
regions (Kimura et al. 2011, Carmo et al. 2015). Conidiobolus 
coronatus, C. lamprauges and C. incongruus have already been 
identified as a disease cause in animals (Carrigan et al. 1992, 
Silva et al. 2007a, 2007b, Morris et al. 2001). Sheep display 
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two clinical forms of the disease caused by Conidiobolus. 
The rhinofacial form is characterized by a volume increase 
in the nasal vestibule, cutaneous mucus union of the nose, 
the skin of the anterior forehead region, and the higher lip. 
Another form is called nasopharyngeal, as it mainly affects 
the ethmoidal region, pharynx, and paranasal sinuses (Silva et 
al. 2007a). Nasopharyngeal ringworm displays grainy surface 
nodules, yellow or white, with necrosis of the ethmoidal region. 
Microscopically there is multifocal chronic granulomatous 
inflammation, with a necrotic center containing large hyphae 
surrounded by Splendore-Hoeppli material (Morris et al. 2001), 
fibrovascular tissue, lymphocytic infiltration, neutrophils, 
eosinophils, epithelioid macrophages, and multinucleated 
giant cells (Morris et al. 2001, Riet-Correa 2007). The current 
study describes the epidemiological, clinical, pathological, 
immunohistochemistry, and molecular findings in goats affected 
by rhinofacial and dermatitis by C. lamprauges.

MATERIALS AND METHODS
Two goats “Parda Alpina” breed (Cases 1 and 2), 3-year-old, kept 
under semi-extensive breeding, were necropsied after showing 
respiratory clinical signs and no response to treatment. Case 1 
was euthanized in extremis according to the “Brazilian guide for 
the care and use of animals,” and Case 2 died of infection. During 
the necropsy, tissue samples from the rhinofacial region and other 
organs (brain, heart, lungs, kidneys, spleen, liver, skin, and lymph 
nodes) were collected and fixed in buffered 10% formalin, processed 
routinely for histology, and stained with hematoxylin-eosin (HE). 
Rhinofacial tissues were stained with Grocott’s Methenamine Silver 
stain (GMS). Epidemiological information and clinical signals were 
provided by the farmers.

Rhinofacial tissues of Case 1 were submitted for immunohistochemistry 
(IHC) to identify Conidiobolus lamprauges and Pythium insidiosum 
using polyclonal antibodies against the two agents. These antibodies 
were prepared (Ubiali et al. 2013) by subcutaneous inoculation 
in rabbits of exoantigens from purified cultures of C. lamprauges 
(previously verified by PCR) (De Paula et al. 2010) or zoospores 
of P. insidiosum (previously verified by PCR) (Azevedo et al. 2012). 
Antibodies on rabbit sera were confirmed by immunodiffusion and 
enzyme-linked immunosorbent assay (ELISA), respectively (Santurio 
et al. 2006, Ubiali et al. 2013). The IHC tests for C. lamprauges were 
performed as previous protocols (Ubiali et al. 2013). 

The formalin-fixed paraffin-embedded tissue samples nasal 
lesions from Case 2  were examined by polymerase chain reaction 
(PCR) for C. lamprauges (De Paula et al. 2010) and P. insidiosum 
(Azevedo et al. 2012).

RESULTS
The first case occurred in April 2012, in the municipality of 
Conceição do Coité (11°33’50” S, 39°16’58” W), in the semiarid 
region of the state of Bahia, northeastern Brazil. The goat 
had displayed serous nasal discharge, dyspnea, stridor, and 
weight loss during the last three months. The clinical course 
was approximately three months. The goat was unsuccessfully 
treated with tetracycline, and the goat was euthanized in 
extremis. The farmer informed that another goat from the same 
herd had died previously, displaying serous nasal discharge, 
apathy, dyspnea, stridor, and weight loss.  

The second case occurred in January 2014, in the municipality 
of Cruz das Almas (12°40’12” S, 53 39°06’07” W), in the 

Recôncavo region of the state of Bahia. The goat had displayed 
apathy, dyspnea, congested ocular and oral mucosa, and 
mucopurulent nasal discharge. This goat died spontaneously. 
The skin, the pinna internal and external regions on both 
sides, and the metatarsophalangeal region of the right hind 
limb displayed several multifocal to coalescing nodules with 
diameters of approximately 0.5cm. The clinical course was 
approximately 105 days.  

The Case 1 necropsy pointed out an increased volume 
on the mid-sagittal section of the head and an ulcerated 
surface containing a yellow friable mass with irregular and 
granular consistency in the rostral portion of the nasal septum. 
Necropsy of Case 2 revealed a bilateral yellow friable mass 
extending from the nasal vestibule to the frontal portion of 
the nasal cavity (Fig.1).  The nodules of the ear (Fig.2) showed 
a subcutaneous tissue expanded by multifocal to coalescent 
and irregular, yellow areas interspersed by hemorrhages and 
necrosis (Fig.3), and the right hind limb (Fig.4) showed a 
yellow cut surface interspersed by hemorrhages and necrosis. 
No gross changes were observed in other organs.

Microscopically, the nasal cavity lesions in both goats 
were multifocal granulomas with a central necrotic area 
containing non-stained fungal hyphae images surrounded 
by eosinophilic Splendore-Hoeppli material and moderate 
inflammatory infiltrate, composed mainly of macrophages, 
neutrophils, epithelioid cells, and multinucleated giant cells 
(Fig.5). Similar histopathologic findings were observed in the 
ear and hind limb. In Case 2, the lesion revealed multifocal 
vasculitis with hyphae inside vessels (Fig.6). In the GMS of the 
rhinofacial tissue, we observed thin walled, rarely septated, 
irregular branching hyphae, ramified, with a varying degree 
of parallelism, sometimes with bulbous dilatation in the 
extremities. The hyphal diameter was about 8µm, bulbous 
was about 25µm (Fig.7). The lesions examined by IHC were 
positive for Conidiobolus lamprauges (Fig.8) and negative for 
Pythium insidiosum. In a sample from Case 2, the identity of the 
hyphal elements was confirmed by PCR using oligonucleotides 
encoding the partial sequence of the 18S rDNA gene for C. 
lamprauges, with 540 base pairs amplicons. This sample was 
negative to P. insidiosum by PCR.

DISCUSSION
Diagnosis of conidiobolomycosis in goats was based on 
epidemiology, clinical signs, pathological findings, positive 
immunostaining, and PCR for Conidiobolus lamprauges. This 
is the first report of conidiobolomycosis in goats. 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 between C. lamprauges and Pythium insidiosum 
provides a means for differential diagnosis.

Conidiobolomycosis is an endemic disease of sheep in the 
semiarid region of northeastern Brazil (Silva et al. 2007a, 
2007b, Riet-Correa et al. 2008, Mendonça et al. 2012). In 
this region, the production of goats is an important economic 
activity. However, the importance of conidiobolomycosis in 
goats is unknown. 

Conidiobolus spp. are found in soil, in vegetation decomposed 
and as insect parasites, occurring preferentially in tropical 
and subtropical climates (Carrigan et al. 1992, Silva et al. 
2007a). Three factors are essential for fungus development: 
humidity, temperature, and dead plant matter. For this 
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reason, the occurrence of this disease coincides with the rainy 
season (Silva et al. 2007a, 2007b). Both cases presented in 
this study occurred during the rainy season. The possible 
forms of conidiobolomycosis infection in sheep that should be 
considered in this report are inhalation of spores present in the 
environment, which implant in the nasal mucosa; traumatic 
spores implantation due to the insects’ bite (Carrigan et al. 
1992, Gugnani 1992, Ketterer et al. 1992); or yet, through 
spikey plants containing conidia (Ketterer et al. 1992).

In animals and humans, Conidiobolus spp. displays a 
positive tropism for the nasal cavity (Silva et al. 2007a, 
Furlan et al. 2010, Pestana et al. 2019). Clinical signs of goat 
conidiobolomycosis, characterized by serous nasal discharge, 
dyspnoea, and weight loss, were similar to those described in 
sheep. However, cranium facial asymmetry and exophthalmos, 
which are common in sheep conidiobolomycosis (Silva et al. 
2007a, 2007b, Riet-Correa et al. 2008, Pedroso et al. 2009, 
Furlan et al. 2010, Ubiali et al. 2013, Schild et al. 2016) were 
not observed in these goats making the clinical diagnosis more 

difficult in this species. In these goats, granulomatous lesions 
of nasal septum were in the nasal vestibule (rhinofacial); 
different from that observed in sheep in which the lesions 
are preferably located in the rhinopharynx (Silva et al. 2007a, 
2007b, Boabaid et al. 2008, De Paula et al. 2010, Kimura et 
al. 2011, Schild et al. 2016, Pestana et al. 2019).

In Midwest Brazil, in sheep, rhinopharyngeal lesions, located 
in the ethmoidal region were observed in 86.7% (13/15) of 
the cases (Ubiali et al. 2013), in contrast with pythiosis, which 
has a predilection for the rhinofacial region (Santurio et al. 
2006, Ubiali et al. 2013). Cutaneous lesions observed in the 
Goat 2 are similar to those reported in goats with nasal and 
cutaneous aspergillosis (Carmo et al. 2014) and should be 
embraced in the differential diagnosis of conidiobolomycosis 
in goats. Extra-nasal lesions, including the brain, eyes, lymph 
nodes, kidneys, lungs, heart, abomasum, and gallbladder 
typically found in sheep and other species (Silva et al. 2007a, 
Boabaid et al. 2008, De Paula et al. 2010) were not found in 
these goats. However, Case 2 displayed dermatitis. 

Fig.1-4. Conidiobolomycosis in goats. Goat 2. (1) Left cranial septum of the nasal cavity with a yellow friable mass extending from the nasal 
vestibule to the rostral region. (2) Nodules in the skin of the ear. (3) Cut surface of a nodule in the ear skin. The subcutaneous tissue is 
expanded by multifocal to coalescent and irregular, yellow areas interspersed by hemorrhages and necrosis. (4) Right hind limb. Cut 
surface: subcutaneous tissue with yellowish areas interspersed by hemorrhage and necrosis (arrow).
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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.

Conflict of interest statement.- The authors have no competing interests

REFERENCES
Azevedo M.I., Pereira D.I.B., Botton S.A., Costa M.M., Mahl C.D., Alves S.H., 

& Santurio J.M. 2012. Pythium insidiosum: morphological and molecular 
identification of Brazilian isolates. Pesq. Vet. Bras. 32(7):619-622. <https://
dx.doi.org/10.1590/S0100-736X2012000700005>

Boabaid F.M., Ferreira E.V., Arruda L.P., Gasparetto N.D., Souza R.L., Silva M.C., 
Dutra V., Nakazato L. & Colodel E.M. 2008. Conidiobolomycosis in sheep 
in the state of Mato Grosso, Brazil. Pesq. Vet. Bras. 28(1):77-81. <https://
dx.doi.org/10.1590/S0100-736X2008000100012>

Carmo P.M., Portela R.A., Oliveira-Filho J.C., Dantas A.F., Simões S.V., Garino 
Jr F. & Riet-Correa F. 2014. Nasal and cutaneous aspergillosis in a goat. J. 
Comp. Pathol. 150(1):4-7. <https://dx.doi.org/10.1016/j.jcpa.2013.06.007> 
<PMid:24011904>

Carmo P.M., Portela R.A., Silva T.R., Oliveira-Filho J.C. & Riet-Correa F. 
2015. Cutaneous pythiosis in a goat. J. Comp. Pathol. 152(2/3):103-105. 
<https://dx.doi.org/10.1016/j.jcpa.2014.11.005> <PMid:25555632>

Carrigan M.J., Small A.C. & Perry G.H. 1992. Ovine nasal zygomycosis caused 
by Conidiobolus incongruus. Aust. Vet. J. 69(10):237-240. <https://dx.doi.
org/10.1111/j.1751-0813.1992.tb09869.x> <PMid:1445069>

De Paula D.A.J., Oliveira Filho J.X., Silva M.C., Colodel E.M., Broetto L., Pinto 
P.M., Schrank A., Nakazato L. & Dutra V. 2010. Molecular characterization 
of ovine zygomycosis in central western Brazil. J. Vet. Diagn. Invest. 
22(2):274-277. <https://dx.doi.org/10.1177/104063871002200220> 
<PMid:20224092>

Furlan F.H., Lucioli J., Veronezi L.O., Fonteque J.H., Traverso S.D., Nakazato L. 
& Gava A. 2010. Conidiobolomycosis caused by Conidiobolus lamprauges in 
sheep in the state of Santa Catarina, Brazil. Pesq. Vet. Bras. 30(7):529-532. 
<https://dx.doi.org/10.1590/S0100-736X2010000700003>

Gatta L.B., Cadei M., Balzarini P., Castriciano S., Paroni R., Verzeletti A., Cortellini 
V., De Ferrari F. & Grigolato P. 2012. Application of alternative fixatives to 
formalin in diagnostic pathology. Eur. J. Histochem. 56(2):e12. <https://
dx.doi.org/10.4081/ejh.2012.12> <PMid:22688293>

Greene C.E., Brockus C.W., Currin M.P. & Jones C.J. 2002. Infection by Basidiobolus 
ranarum in two dogs. J. Am. Vet. Med. Assoc. 221(4):528-532. <https://
dx.doi.org/10.2460/javma.2002.221.528> <PMid:12184703>

Gugnani H.C. 1992. Entomophthoromycosis due to Conidiobolus. Eur. J. 
Epidemiol. 8(3):391-396. <https://dx.doi.org/10.1007/BF00158574> 
<PMid:1397203>

Ketterer P.J., Kelly M.A., Connole M.D. & Ajello L. 1992. Rhinocerebral and 
nasal zygomycosis in sheep caused by Conidiobolus incongruus. Aust. Vet. J. 
69(4):85-87. <https://dx.doi.org/10.1111/j.1751-0813.1992.tb15556.x> 
<PMid:1605789>

Kimura M., Yaguchi T., Sutton D.A., Fothergill A.W., Thompson E.H. & Wickes 
B.L. 2011. Disseminated human conidiobolomycosis due to Conidiobolus 
lamprauges. J. Clin. Microbiol. 49(2):752-756. <https://dx.doi.org/10.1128/
JCM.01484-10> <PMid:21147951>

Macêdo A.G.C., Peixoto T.C., Carvalho V.S., Nakazato L., Meneses I.D.S., Mendonça 
M.F.F., Silva A.W.O. & Madureira K.M. 2020. Criptococose nasal causada por 
Cryptococcus gattii em ovino na Bahia, Nordeste do Brasil. Acta Scient. 
Vet. 48(Supl.1):561. <https://dx.doi.org/10.22456/1679-9216.104135>

Macêdo J.T.S.A., Riet-Correa F., Dantas A.F.M. & Simões S.V.D. 2008. Cutaneous 
and nasal protothecosis in a goat. Vet. Pathol. 45(3):352-354. <https://
dx.doi.org/10.1354/vp.45-3-352> <PMid:18487492>

Mendonça F.S., Albuquerque R.F., Evêncio-Neto J., Dória R.G.S., Camargo L.M. & 
Freitas S.H. 2012. Conidiobolomycosis in sheep in the state of Pernambuco. 
Revta Bras. Med. Vet. 34(3):241-246.

Morris M., Ngeleka M., Adogwa A.O., Lalla G., St-Germain G. & Higgins R. 
2001. Rhinocerebral zygomycosis in a sheep. Can. Vet. J. 42(3):227-228. 
<PMid:11265195>

https://pubmed.ncbi.nlm.nih.gov/24011904
https://pubmed.ncbi.nlm.nih.gov/25555632
https://pubmed.ncbi.nlm.nih.gov/1445069
https://pubmed.ncbi.nlm.nih.gov/20224092
https://pubmed.ncbi.nlm.nih.gov/22688293
https://pubmed.ncbi.nlm.nih.gov/12184703
https://pubmed.ncbi.nlm.nih.gov/1397203
https://pubmed.ncbi.nlm.nih.gov/1605789
https://pubmed.ncbi.nlm.nih.gov/21147951
https://pubmed.ncbi.nlm.nih.gov/18487492
https://pubmed.ncbi.nlm.nih.gov/11265195


Juliana T.S.A. Macêdo et al.6

Pesq. Vet. Bras. 41:e06978, 2021

Pedroso P.M.O., Raymundo D.L., Bezerra-Júnior P.S., Oliveira E.C., Sonne L., 
Dalto A.G.C. & Driemeier D. 2009. Rinite micótica rinofaríngea em um ovino 
Texel no Rio Grande do Sul. Acta Scient. Vet. 37(2):181-185. <https://
dx.doi.org/10.22456/1679-9216.16248>

Pestana J., Carmo A., Ribeiro J.C. & Tomé R. 2019. Chronic invasive rhinosinusitis 
by Conidiobolus coronatus, na emerging microorganism. J. Mycol. Med. 
29(1):67-70. <https://dx.doi.org/10.1016/j.mycmed.2018.12.004> 
<PMid:30638827>

Riet-Correa F. 2007. Conidiobolomicose em ovinos, p.448-450. In: Riet-Correa 
F., Schild A.L., Lemos R.A.A. & Borges J.R.J. (Eds), Doenças de Ruminantes 
e Equídeos. 3ª ed. Palloti, Santa Maria.

Riet-Correa F., Dantas A.F.M., Azevedo E.O., Simões S.D.V., Silva S.M.S., Vilela 
R. & Mendoza L. 2008. Outbreaks of rhinofacial and rhinopharyngeal 
zygomycosis in sheep in Paraíba, northeastern Brazil. Pesq. Vet. Bras. 
28(1):29-35. <https://dx.doi.org/10.1590/S0100-736X2008000100005>

Riet-Correa F., Simões S.V.D. & Azevedo E.O. 2011. Principais enfermidades 
de caprinos e ovinos no semi-árido brasileiro. Anais XV Congresso 
Latinoamericano de Buiatria, Paysandu, Uruguai, p.307-324. (Resumo)

Santurio J.M., Argenta J.S., Schwendler S.E., Cavalheiro A.S., Pereira D.I.B., 
Zanette R.A., Alves S.H., Dutra V., Silva M.C., Arruda L.P., Nakazato L. & 
Colodel E.M. 2008. Granulomatous rhinitis associated with Pythium 
insidiosum infection in sheep. Vet. Rec. 163(9):276-277. <https://dx.doi.
org/10.1136/vr.163.9.276> <PMid:18757907>

Santurio J.M., Leal A.T., Leal A.B.M., Alves S.H., Lübeck I., Griebeler J. & 
Copetti M.V. 2006. Teste de ELISA indireto para o diagnóstico sorológico 
de pitiose. Pesq. Vet. Bras. 26(1):47-50. <https://dx.doi.org/10.1590/
S0100-736X2006000100010>

Schild C.O., Caffarena R.D., Rabaza A., Banchero G., Giannitti F., Dantas AF., 
Maia L.A. & Riet-Correa F. 2016. Nasal conidiobolomycosis in a sheep (Ovis 
aries) in Uruguay. Veterinaria, Montevideo, 52(202):25-30.

Silva M.C., Godoy I., Ubiali D.G., Silveira M.M., Pitchenin L.C., Brandão L.N.S., 
Dutra V. & Nakazato L. 2015. Proteínas imunorreativas de Conidiobolus 
lamprauges isoladas de ovinos infectados naturalmente. Pesq. Vet. Bras. 
35(4):344-348. <https://dx.doi.org/10.1590/S0100-736X2015000400005>

Silva S.M.M.S., Castro R.S., Costa F.A.L., Vasconcelos A.C., Batista M.C.S., Riet-
Correa F. & Carvalho E.M.S. 2007a. Conidiobolomycosis in sheep in Brazil. 
Vet. Pathol. 44(3):314-319. <https://dx.doi.org/10.1354/vp.44-3-314> 
<PMid:17491072>

Silva S.M.M.S., Castro R.S., Costa F.A.L., Vasconcelos A.C., Batista M.C.S., Riet-
Correa F., Carvalho E.M.S. & Lopes J.B. 2007b. Epidemiology and symptoms 
of conidiobolomycosis in sheep in the state of Piauí, Brazil. Pesq. Vet. Bras. 
27(4):184-190. <https://dx.doi.org/10.1590/S0100-736X2007000400010>

Silva S.T.G., Souza J.C.A., Mendonça C.L., Izael M.A., Dantas A.F., Portela R., 
Riet-Correa F. & Afonso J.A.B. 2010. Nasal cryptococcosis in a sheep in 
Brazilian Semi-Arid. Braz. J. Vet. Pathol. 3(2):127-130.

Ubiali D.G., Cruz R.A.S., De Paula D.A.J., Silva M.C., Mendonça F.S., Dutra 
V., Nakazato L., Colodel E.M. & Pescador C.A. 2013. Pathology of nasal 
infection caused by Conidiobolus lamprauges and Pythium insidiosum in 
sheep. J. Comp. Pathol. 149(2/3):137-145. <https://dx.doi.org/10.1016/j.
jcpa.2012.12.002> <PMid:23375916>

Vilela R., Silva S.M.S., Riet-Correa F., Dominguez E. & Mendonza L. 2010. 
Morphologic and phylogenetic characterization of Conidiobolus lamprauges 
recovered from infected sheep. J. Clin. Microbiol. 48(2):427-432. <https://
dx.doi.org/10.1128/JCM.01589-09> <PMid:20007391>

https://www.sciencedirect.com/science/journal/11565233
https://pubmed.ncbi.nlm.nih.gov/30638827
https://pubmed.ncbi.nlm.nih.gov/18757907
https://pubmed.ncbi.nlm.nih.gov/17491072
https://pubmed.ncbi.nlm.nih.gov/23375916
https://pubmed.ncbi.nlm.nih.gov/20007391

	_30j0zll
	_3znysh7

