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Abstract

A twelve-day-old foal was admitted to the Veterin&chool of UFMG with profuse diarrhea. The animals
treated with several medications, including antib® Despite the clinical care, the clinical cdrat did not improve. Due
to poor prognosis, the foal was euthanized. Grasshistopathological examinations, showed pseuddmamous and/or
membranous glossitis, esophagitis and gastritib witense amount of pseudohyphae and blastocooaigatible with
Candida spp Also, fibrinous and necrotizing typhlocolitias observedClostridium difficile was isolated from intestinal
contents which were also positive for toxins A/BElISA. Using a multiplex-PCR assay, genes encottxg A (tcdA)
and toxin B (tcdB) were detected. The severe |asst@mused bZandida in this foal probably occurred due to changehe t
microbiota induced by the treatment with antibistielowever, the possibility of an acquired immurfailency cannot be
excluded because information about quantity anditgjue the colostrum ingested by this foal was obtained.
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Introduction adherent gram-positive, rod-shaped bacteria isrebdeon
histology. Colitis has been reported, but such sase
Diarrhea is one of the more common conditions in apparently are rare (15). Fungal infections amroonly
foals that require veterinary intervention. Approately opportunistic and arise from the microbiota (4).nvbers
80% of the foals will have at least one episoddiafrhea of the Candida genus are ubiquitous fungi found on many
during the first six months of life. Many infectisagents  plants and are considered part of microbiota of the
have been reported to cause diarrhea in foalsudimg alimentary tract, upper respiratory tract, and tgni
Clogridium (C.) difficile and multipleSalmonella spp (10). mucosa of mammals (11 andida spp are dimorphic
C. difficile is a Gram-positive anaerobic bacterium that fungi that are often identified as small ovoid ysathat
causes colitis in several species including horsesreproduce by buddingCandida (C.) albicans is the most
worldwide (19). In many species, including humans, common species isolated from healthy and sick hsman
antibiotics therapy appears to be a major factadileg to and animals. Others common species incladeopicalis,
infections byC. difficile, (22) but in foals,C. difficile- C. glabrata, C. parapsiloss, C. famata (7) and C.
associated diarrhea can also occur in the absehce ayuilliermondii (17). Infection byCandida, particularlyC.
antimicrobial therapy (2). The small intestine audbn of albicans, has been associated with gastric and/or
diseased foals may be hemorrhagic and have patchysophageal ulceration in humans, foals, swine, &aug
mucosal erosions or ulcers, with exudation of fibaind and dolphins (12). The oral candidiasis occurs most
adhered ingesta. Marked necrosis of the epithekvith commonly in foals, swine, and dogs. It involves the
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proliferation of yeasts and hyphae in the paraktiat isolation. ForC. difficile toxins A/B detection from the
superficial layers of the oral epithelium. It appegrossly intestinal contents, two assays were used: a cooiaher
as patchy pale-gray pseudomembranous material @n thenzyme-linked immunosorbent assay kit (Ridascr€en
oral mucosa and back of the tongue (5). Birds #ezted difficile toxins A/B, R-Biopharm, Darmstadt, Germany)
more frequently withCandida than mammals and the and the detection of cytotoxic effect in Chinesea@v
lesions occur mainly in the oral cavity, esophagtrep Hamster (CHO) cells as previously described by
and ventriculus (1). This report describes a cafe o Schleupner et al. (20).

opportunistic fungal (candidiasis) infection in @af with

enteritis caused bg. difficile.

Case report

A twelve-day-old female Mangalarga foal was
presented to a local veterinarian with a four dagsory of
diarrhea, purulent conjunctivitis and hypopyon. Emémal
was treated with eye drops containing chondroititiate
“A” and ciprofloxacin. In addition to the ocular
medication,  florfenicol  (Zelotril®),  enrofloxacin
(Nuflor®), flunixin meglumine (Niglumine®), : S
butylscopolamine bromide (Buscopan®) were ERET -
administrated. Five days later, the foal was admiitb the o N
Veterinary Hospital. Clinically, the foal was weakjth ¢ )
prominent loss of body condition. The animal alsad h % \\
mild _fever_ (40_ Celsius degfee)' severe _dehydratlon'Figure 1 —Increased thickness of nonlandular mucosa andfaseli
prominent intestinal hypermotlllty, and greenlslardnea. grayish-white pseudomembrane, which was easilyctieth
At this time, as the primary suspected disease was
salmonellosis, the foal was treated with intravenéuid
therapy, and identical intramuscular antibioticsti-a
inflammatory and anti-spasmodic medication usedhgy
local veterinarian. In addition, an adsorbent (et&d
charcoal), vitamin B1 (cobalamin®) and probioticere
administrated to the foal. Despite the intensiveecéhe
clinical condition did not improve. Fibrinous 3
pseudomembranes were recovered from the diarrheig#s
feces. Eleven days after the onset of the dise¢hsefoal ;
was hypothermic. Due to an unfavorable prognosis, t
foal was euthanized and a necropsy performed.

At necropsy, the foal was in poor body condition.
In the anterior chamber of the right ocular bulere was
a small quantity of fibrin. On the dorsal and vahtr
surfaces of the tongue and on the mucosa of thghagas, & ; R ¥ e |
multifocal to coalescing friable creamy white plaqu  Figure 2 —Cecum, foal. A pseudomembrane of fibrin was remoased
weakly adhered (pseudomembranous material) to there_vealed_the mucosa diffusely edematous with réddieas associated
mucosa were observed. In addition, there were fooii Vit Multifocal erosions.
ulcerated areas (0.3 -1.0 cm of diameter) on theose of The intestinal contents were positive fe.

the esophagus. The squamous stomach mucosa Wagfficile toxins A/B by ELISA and a cytotoxic effect,
diffusely thickened, with a grayish-white and fi@b  neytralized byC. sordellii antiserum, was also detected in
membrane that was easily detached (Fig. 1). Theos®uC cHQO cells. C. difficile was isolated in TCCFA agar
of the small intestine, cecum and colon was hyp@emd ¢y closerine-cefoxitin-fructose agar supplementésth 6%
edematous. Multiple small ulcerations (0.5 cm @indeter)  of horse blood and 0.1% of sodium taurocholatdsing a
were observed in the cecum and large colon (Figir2)  previously described multiplex-PCR assay (21), gene
addition to the small ulcers, multiple fibrinous encoding toxin A tcdA) and toxin B {cdB) were detected,
pseudomembranes were adhered to the mucosa. whereas the binary toxin gened(®), an additional

, Tissue  samples ~ were  collected  for yjrylence factor ofC. difficile, was not detected. The
histopathological ~and  bacteriological ~examination. minimal inhibitory concentration (MIC) was deterraih
Contents of the large intestine, jejunum and ilewere by the agar dilution method, as recommended byCIb®!
collected for aerobic and anaerobic bacterial celtand  (g) The isolated strain was susceptible to mettarile,
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vancomicyn, oxytetracyclin and lincomycin, whereas combination with intralesional bacilli (confirmedyb
showed an intermediate sensitivity to penicillindan isolation) and toxin detection allowed the diagsosf
resistance to erythromycin and enrofloxacin. Celtfwmr diffuse typhlocolitis caused b{. difficile in the foal.

Salmonella spp andC. perfringens were negative. Fibrinous colitis with hemorrhage, edema and mild
For histology, lungs, heart, tongue, esophagus,neutrophilic infiltration has been reported in ®4l5, 16).

stomach, intestines, lymph nodes, spleen, liver kadgidey In addition, deep ulcerative lesions, transmurahous

samples were fixed in 10% neutral formalin and irely infarction and colonic torsion were also descrifEg).

processed. Histological sections were cut at 5ongrand
stained with hematoxylin and eosin (HE). Periodida
Schiff (PAS) special staining was also performed on =
sections of the tongue, esophagus, stomach arstiigs. :
Histopathology examination of the tongue
disclosed multifocal moderate hyperkeratosis, and
numerous blastoconidia (1.5 - 5 x 1.5 to 5 um) and
pseudohyphae (5-10 x 2.5-7.5 um) were adhered do th
stratified epithelium and among the layers of karalso,
involving the glossal surface was a focally exteasarea
of ulceration associated with an intense infiloatiof
neutrophils, cellular debris, and numerous badteria
colonies. In the esophagus, there was marked mectifto
coalescing membranous and  pseudomembranous
esophagitis with  myriads of fungal organisms
morphologically similar to those previously desedb The
non-glandular stomach was diffusely thickened doe t ' g /P
hyperplasia of the squamous epithelium, and pasabsis. Figure 3 — Non-glandular stomach, foal. Marked parakeratotic

A CAf hyperplasia of the epithelium in a lamellar pattermterposed by
Neutrophilic infiltrates were present throughoute th neutrophils and debris. An extensive focal are& witcumferential and

pgrakeratotig regions (Fig. 3). _ln. SOME  areéas, jamellar keratinization of the squamous epithelioould be seen.
circumferential and lamellar keratinization of the Hematoxylin and eosin staining. 200 x.

squamous epithelium could be seen. Numerous
blastoconidia and pseudohyphae were observed attdaoh
the epithelium or within the ulcerated areas. Thegal

ulcerated or eroded epithelium with pseudomembranes
composed of keratin, debris, neutrophils and yeestsd
be seen. Blastoconidia and pseudohyphae stainedqga: 44
positively with Periodic acid-Schiff (PAS) and were .
morphologically consistent with yeasts organisms of _'
Candida spp (Fig. 4). Compatible lesions in the cecum and
large intestine witlC. difficile infection were characterized =
by moderate to marked necrosis of the superficial
epithelium, mild neutrophilic infiltration and margram- A\
positive bacilli. These lesions were seen espgciallthe Le VR : %+ o
large colon and cecum. Ak ¥ 4 ; ) ﬁ

Figure 4 — Non-glandular stomach, foal. Numerous pseudohyphae

. . . ) stained in red are seen adhered to squamous @3.x. Inset:
Gross and histological lesions observed in the Magnification of figure 4. Numerous blastoconidiaised in magenta.

cecum and colon of this foal were suggestive of an Periodic Acid-Schiff staining. 400 x.

infection with C. difficile. The laboratory diagnosis @.

difficile infection is based on the detection of toxin A

and/or toxin B (9). In some cases, the associdieiween In the present report, th@ difficile isolated strain
bacterial isolation and toxin detection may be ulsén the was  susceptible to  metronidazole, vancomicyn,
present report, all of the common assays were agadu  oxytetracyclin and lincomycin. These results coarmale
the A/B toxins were detected by a commercial ELIS# previous reports in foals (2, 13). Metronidazoled an
by a cytotoxicity assay an@. difficile was isolated. Thus, vancomicyn are the first and second choice, resmdgt
compatible gross and histopathological changes infor the treatment o€. difficile associated-diarrhea in foals.

Discussion
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Metronidazole-resistant strains ©f difficile are rare, but  regarding prevalence or occurrence € difficile-
have been reported in American horses (13). Thateb associated diarrhea in foals in Brazil were nonfbu

strain also showed an intermediate sensitivityenigillin

and, according to Baverud et al. (2), previous afsketa- ACKNOWLEDGEMENTS
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