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Case Report

A Case Report of Fungal Diarrhea in a Preweaned Calf in Iran
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Abstract

Introduction: Diarrhea is the most common cause of death in neonatal calves. The most important agents of diarrhea in young
calves include bacteria, viruses, and protozoa. Only limited attention has been paid to the role of fungi in calves’ diarrhea.
Case Presentation: We report on a neonatal calf with fungal diarrhea caused by Candida albicans. The calf has had dysentery in the
previous 10 days despite good appetite. The calf was then treated with oxytetracycline tabulations for 5 days.
Conclusions: Yeasts and molds are sometimes associated with lesions in the stomach or intestines of scouring calves, but there
is very limited information about their role in calf diarrhea. In this study, C. albicans was isolated in a 15-day-old dysenteric calf.
These organisms are not a primary cause of diarrhea in calves, but like in children, they are possibly opportunistic pathogens that
proliferate and invade the intestinal mucosa following antibiotic therapy.
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1. Introduction

Diarrhea is the most common cause of death in neona-
tal calves (1, 2). The highest risk period for diarrhea is from
birth until about 1 month of age. There are a variety of
causes of diarrhea in young calves (2), most of which are in-
fectious agents (3-5). Diarrhea is often caused by more than
one infectious agent acting together (3, 6-8). The most im-
portant agents of diarrhea in young calves include bacte-
ria (Escherichia coli, Salmonella spp, Clostridium perfringens
type C), viruses (Rotavirus, Coronavirus, bovine viral diar-
rhea [BVD] virus), and protozoa (Cryptosporidium, Eimeria
spp, Giardia spp.). Because fungi are part of the normal mi-
crobial flora of the digestive system (2, 8), only limited at-
tention has been paid to their role in calves’ diarrhea.

In recent years, there have been some reports indicat-
ing the possibility of a relation between fungi and diarrhea
in human patients, particularly children (9-11). The pres-
ence of no other pathological microorganisms, failure of
antibacterial therapy, and an isolation of yeasts in the feces
indicate the possibility of involvement the of fungi in di-
arrhea in pediatric patients. Mycological investigation re-
vealed that Candida albicans, Cryptococcus neoformans, Can-
dida krusei, and other Candida species may play a role in
calves’ diarrhea when it is not responsive to antibiotics
(12).

2. Case Presentation

A 15-day-old female calf was referred to the veterinary
faculty’s clinic in the Karaj branch of Islamic Azad univer-
sity for dysentery treatment. The calf had had dysentery
for the last 10 days despite good appetite. The calf had
been treated with oxytetracycline tabulation for 5 days.
No other clinical signs were seen. Fecal and blood sam-
ples were taken from diarrheic calves by rectal swab and
plain Venoject, respectively. In the laboratory, a lot of fun-
gal hyphae and red blood cells were seen under direct mi-
croscopy (Figures 1 and 2). The fecal sample was examined
forClostridiumparvum and Coccidia. There were no Eimeria
oocysts. Fecal bacterial culturing (for Salmonella spp., E. coli,
and C perfringens) and reverse transcription polymerase
chain reaction (RT-PCR for BVD) were carried out. To detect
BVD, first. RNA extraction was performed using a Cinna-
Pure Viral (Cinnagen) kit, which is capable of simultaneous
isolation of viral DNA and RNA (Cat No: PR921733). Then,
cDNA was synthesized through the following protocol: 8
µL of RNA, 1 µL of random hexamer (Cinnagen), and 3.5 µL
of dH2O were denatured at 65°C for 5 minutes and cooled
on ice. The following was added to each reaction tube as
the template: 1 µL of M-MuLV reverse transcriptase (Cinna-
gen), 2 µL of 10x reaction buffer, 2 µL of dNTP (Cinnagen),
0.5 µL of ribonuclease inhibitor (Vivantis), and 2 µL dH2O,
to give a final reaction volume of 20µL. This was then incu-
bated for 60 minutes and 10 minuts at 42˚C and 70˚C, re-
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spectively. RT-PCR was carried out using the following pro-
tocol: PCR amplification of cDNA was carried out in a total
volume of 25 mL containing 3 µL of cDNA, 12.5 µL of PCR
Master Mix (Cinnagen), 1 µL of each primer (2.5 mM each;
forward, 5’-ATGCCCTTAGTAGGACTAGCA-3’ and reverse, 5’-
TCAACTCCATGTGCCATGTAC-3’) (13), and 7.5µL of dH2O. The
reaction mix was subjected to 35 cycles of 95°C for 1 minute,
53°C for 1 minute, and 72°C for 1 minute using a thermocy-
cler. For visualization, 10 µL of the PCR products were sub-
mitted to electrophoresis in a 2% agarose gel in TBE (pH
8.4) under constant voltage (90 V) for approximately 45
minutes. The gel was stained with ethidium bromide (0.5
µg/mL) and visualized under ultraviolet (UV) light. The ex-
pected product size for the positive control was 288 bp, but
no product was seen in the examined sample (Figure 3).

Figure 1. Direct Microscopic Examination With Pseudo-Hyphae of C. albicans (100x)

Figure 2. Smear Prepared From Stool, Stained With Malachite Green

PSEUDO-Hyphae of C. albicans (100x).

Blood agar plates, MacConkey agar plates, and Mac-

Figure 3. Agarose (1%) Gel Electrophoresis of BVD

C+ = control positive; 1 and 2 = examined sample; L = DNA molecular weight marker
(100 - 1,000 bp).

Conkey sorbitol agar plates were used for bacterial culture.
Colony morphology, physical characteristics of the bacte-
ria, and biochemical tests were used to characterize and
identify the isolated bacteria. MacConkey sorbitol agar
was used to distinguish nonpathogenic E. coli from en-
terohemorrhagic E. coli. The Rota-Corona K99/ELISA Trikit
(Pourquier, France) was used to detect rotavirus, coron-
avirus, and enterotoxigenic E. coli.

All bacterial and viral tests were negative. A lot of
pseudo-hyphae of C. albicans were seen under direct mi-
crocopy. Streaking culture of stool was carried out on
Sabouraud dextrose agar (SDA) including chlorampheni-
col to detect fungal infections. A pure yeast colonies was
observed in SDA (Figure 4). To detect the type of colonies,
an API 20C test kit was used, and C. albicans was confirmed.
Antibiotic treatment was stopped, and the calf was fed
with low amounts of milk more times per day. After a week,
the severity of was diarrhea reduced.

3. Discussion

There are some difficulties in the interpretation of lab-
oratory results in of calves’ diarrhea because some fecal
bacterial isolates such, asE. coliorC. perfringens, are normal
intestinal flora in most calves with infectious diarrhea (14).
Clinicians use the findings from clinical signs, stool exams
and stool culture, and the age of onset of diarrhea to deter-
mine the most likely cause of the diarrhea problem.

Yeasts and molds are sometimes associated with le-
sions in the stomach or intestines of scouring calves, but
there is limited information about their role in calf diar-
rhea. In an epidemiological study, yeasts were found in
the gastrointestinal tract of 34.8% of the examined sam-
ples, with Candida glabrata emerging as the most preva-
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Figure 4. C. albicans Colonies, Streak Culture on SDA Including Chloramphenicol

lent species (69.5%) in preweaned calves suffering from di-
arrhea (12). Mycological investigation revealed that C. al-
bicans, C. neoformans, C. krusei and other Candida species
may play a role in calves’ diarrhea when it is unresponsive
to antibiotics (15).

In this study, C. albicans was isolated in a 15-day-old
dysenteric calf. These organisms are not likely the primary
cause of diarrhea in calves, but like children, they are pos-
sibly opportunistic pathogens that proliferate and invade
intestinal mucosa following antibiotic therapy (16). The
Candida concentration in children’s stool has a positive as-
sociation with recent antibiotic use and malnourishment
(16, 17). The mechanism by which Candida causes diar-
rhea is not yet clear (11). In humans, fungal infections oc-
cur as a result of non-invasive proliferation and lead to di-
arrhea and sometimes systemic disease, especially in im-
munocompromised persons (11). Candida and its species
are the predominant fungal species in the normal person’s
alimentary tract, but in some conditions, they may cause
enteritis and acute diarrhea in children (11, 18, 19).

Culture of stool is not useful in normal persons be-
cause Candida spp. are part of the normal flora of the ali-
mentary tract (20). However, the presence of an increased
number of yeast cells with or without the mycelial form
under direct microscopic examination suggests noninva-
sive fungal infection of the intestine (20).
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