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ABSTRACT

Feline mastitis is an uncommon inflammation of mammary gland. It is
caused by bacterial infection of lactating gland, during pseudo pregnancy and
galactostasis (accumulation of the milk). This study intends to describe a case of
gangrenous mastitis in a queen and to isolate and identify the causative agent
using PCR technique. Two-year-old, about 2.75- kg, female domestic
shorthaired house cat was referred to the Veterinary Hospital, with the chief
complaint of anorexia, lethargy and anxiety of 3 days duration with a noticeable
decrease in body condition and a large open dark red wounds on her ventral
caudal abdomen. A diagnosis of acute fulminant mastitis of the second- caudal
left and right mammary gland with abscessation and gangrenous involvement
swelling was made. Dark brown fluid were aseptically collected from
the swollen glands and submitted to microbiological culture. Isolated
microorganisms were identified based on macro and microscopical morphology
by Gram stain, culture characteristics, biochemical profile and molecular
techniques. Staphylococcus aureus and E. coli were identified as the causative
agents. E. coli pathogenicity was approved by confirmation of CS1 expression
gene by molecular technique. The cat was successfully treated with systematic
antibiotics and open wound management using surgical debridement and lavage
followed by wound dressings using local antibiotic. In conclusions, this case
report highlights the gangrenous mastitis and its causative agents in feline, in
addition to its respond to the medical treatment procedures. So far as we are
aware, and for the authors knowledge, this is the first report regarding
gangrenous mastitis in Irag.
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INTRODUCTION
The cats have four pairs of teats, two thoracic and two abdominal, which are
about equidistantly spaced. The supernumerary teats do also occur in cats. The
number of ducts opening on a teat varies from 1 to 7 external openings per teat
for the cat and are situated on the blunt end of the teat in an irregular shape.
Each milk exit can be an entry point for bacteria (Barone, 1996). The queen has
a big tasks including the carrying of the kittens to term and nursing them once
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born. Through this time, their mammary glands are stimulated to produce milk.
The stress of pregnancy, nursing, and sharp Kitten teeth generate a suitable
environment for bacteria. In all cases, the nursing cat’s immune system can
resist the bacteria, but if queen lacks proper nutrition, is overly stressed, or is
struggling with other factors, her immune system can’t successfully clear the
bacteria and an infection develops. Mastitis is most common in older cats. It is
an inflammation of the mammary glands that is varied in the number of affected
glands from case to case. It is a more common problem during the postpartum
period in lactating gland, during pseudo pregnancy and a galactostasis that
occurred due to accumulation of the milk in the gland (Burstyn, 2010). The lack
of hygiene, an abrupt weaning, suction of the kittens themselves and death of a
Kitten are among the factors which may predispose the onset of mastitis. Mastitis
iIs more than simple inflammation, and can also entail an infection. E. coli,
Staphylococeci, streptococci and enterococci are the most common bacteria that
cause mastitis of the cat (Demirel and Ergin, 2014). The infection always starts
at the nipple and rises to the mammary glands. Feline mastitis can range from
mild inflammation that barely presents any symptoms to severe infection with
gangrene, that is, the death of the tissue due to lack of blood supply. The
researcher are believed that the microorganisms gain entrance via fissures in the
nipples and adjacent skin or spread by way of both the ducts and the lymphatics
(Demirel and Ergin, 2014). Staphylococcus spp., Streptococcus spp. and
Coliforms, are the most commonly isolated causative organisms from feline
mastitis. Gangrenous lesions can be occur within a few days by the persistent
pathogenic staphylococci spp. Review of literature revealed scarce publication
on feline mastitis in general and gangrenous mastitis in specific worldwide.
Moreover, for the authors knowledge, no publication were published on feline
gangrenous mastitis in Irag. Therefore, this study intends to describe a case of
gangrenous mastitis in a queen and its response to the treatment, moreover, to
isolate and identify the causative agent using PCR technique.

CASE PRESENTATION
Two-years-old, about 2.75- kg, female domestic shorthaired house cat was
referred to the Veterinary Hospital, with the chief complaint of anorexia,
lethargy and anxiety of 3 days duration (Figure 1) with a noticeable decrease in
body condition and a large open dark red wounds on her ventral caudal abdomen
(Figure 2).
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Figure 1. Shows the sick queen that neglected her kitten
Figure 2. Shows the lesion of gangrenous mastitis in the queen

The cat was refrained to nurse her kitten and segregate from them. A
diagnosis of acute fulminant mastitis of the second- caudal left and right
mammary gland with abscessation and gangrenous involvement swelling, was
made. Dark brown fluid were aseptically collected from the swollen glands and
submitted to microbiological laboratory. The samples were culture on sheep
blood agar (5%), MacConkey agar and incubated under aerobic and anaerobic
conditions. The isolated microorganisms were identified based on macro and
microscopic morphology, Gram stain, culture characteristics, biochemical
profile and molecular techniques. The culture samples generated a hemolytic E.
coli and Staphylococcus aureus. Both microorganisms were purified and
identified according to methods previously reported by Carter (1990) and Carter
et al., (1995). DNA was extracted from isolated E. coli. The E. coli were grown
in Brain Heart Infusion broth with shaking, after overnight incubation at 37 °C.
The culture centrifuged at 12.000 g for 2 minutes. The bacterial pellets collected
and re-suspended in 500 ml in 0.85% Sodium Chloride and incubated with Tris-
HCI (40 mmol 1), EDTA (20 mmol 1) and SDS (0.8%) at 37 °C for 1 hour.
The bacterial DNA lysates was purified with an equal volume of phenol and
chloroform mixture (1:1). The aqueous phase was collected and the extraction
repeated. Later on, DNA precipitated using 95% alcohol. After centrifugation at
12.000 g for 2 min, DNA pellets were dried and re-suspended in Tris-EDTA
buffer (10 mmol 1" Tris-Cl and 1 mmol 1! EDTA, pH 8.0). CS1 gene was
detected in E. coli in this study. The PCR primers were designed. The nucleotide
sequences of the primers are as following:

Forward primer: TCCGTTCGGCTAAGTCAGTT
Reverse primer: CCGCACATTTCCTGTGTTCT
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The DNA templates were amplified and electrophoresed on 1% agarose in
1X TBF buffer (0.089 mol I Tris-borate, 0.089 mol I boric acid and 0.002 mol
I EDTA; pH 8.0). The bands were photographed using a digital camera.

The cat was treated after sample collection. The affected area was washed
with sterile saline solution (0.9% NaCl) and local antibiotic infiltration was also
injected. Later on, affected area was washed with Povidone-iodine. Systemic
antibiotic (the combination of amoxicillin and clavulanic acid (8.75 mg kg™ day
1 IM) was injected intramuscularly for 5 days. After 6 days the cat was re-
evaluated clinically. She was bright, attentive and reactive, moreover, all her
vital parameters were within normal limits. The wound was revealed a layer of
granulation tissue and no purulent or pus/necrotic debris was free of. The
affected area was smaller in diameter, measuring 4-5 cm wide.

RESULTS
Golden—yellowish, circular, beta—hemolytic colonies associated to grayish,

non—hemolytic colonies were obtained after 24 h on sheep blood agar, while on
MacConkey agar, pink colonies (lactose—positive) were observed in pure
cultures after 24 hrs. S. aureus and E. coli were identified as the causative agent
according to biochemical tests. The results of molecular detection of the isolated
E. coli was positive for CS1 gene. The gel picture in figure 3 shows the

Figure 3. Shows the expected bands in the isolated E. coli

DISCUSSION
Feline mastitis is not well assumed. Clinical, bacteriological, cytological,
hematological, and pathological analyses were described previously and
approved that mastitis may lead to subclinical disease and that presence of
bacteria and leukocyte increases are the main features of mastitis in bitches and
queens. In contrast to ruminant mastitis, increased leukocytes are present in
adjacent mammary glands and not only in the individually affected ones
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(Ververidis et al., 2007). To the authors knowledge, this is the first description
of gangrenous mastitis in a cat. The diagnosis was based on history, clinical
signs, and physical findings in this nursing lactating female. The more common
clinical signs of mastitis are swollen, firm or ulcerative mammary gland tissue
and glandular discharge, pain, increased body temperature, anorexia, vomiting,
exhaustion, depression and reluctance to care for her kitten (Davidson, 2008 ;
Johnston et al., 2001 ; Laliberte, 1986 ; Wiebe and Howard, 2009). In this
report, the queen with acute gangrenous mastitis revealed mild dehydrated,
increased in body temperature and mammary glands were hot, swollen, painful,
with necrosis, abscessation and purulent discharge in one affected teat. Besides,
the queen prevented their offspring to suckling and another nursing cat accepted
this task. The treatment regime used in this case was effective and the queen was
recovered after a combination of systematic and local treatment. This
observations is compatible with previous report (Gruffydd-Jones, 1980).
Culturing and identification should be done on milk, fluid from the incised
abscess, and from necrotic tissue on every occasion possible (Traas and
O’Connor, 2009). Escherichia coli is the most causative agent, thought
Staphylococcus spp., Streptococcus spp., Enterobacter spp. have also been
isolated (Davidson, 2008 ; Johnston et al., 2001). Moreover, the predisposing
factors must usually be found for disease development (Graham and Taylor,
2012). The origin of infection in this case was not identified, however,
ascending infection via nursing or mammary gland trauma was highly
suspected. Escherichia coli and Staphylococcus aureus were isolated and
identified from this queen. This results are in agreement with observation of
previous reports (Gruffydd-Jones, 1980). Escherichia coli, is a Gram- negative
facultative anaerobe, and it is a normal part of the gastrointestinal microflora in
mammals (Graham and Taylor, 2012). Endotoxins released from the E. coli cell
wall can reach the systemic circulation and activate the host systemic
inflammatory response. The physiological and metabolic stress after parturition
that lactating queen went through, in a combination with E. coli endotoxin and
systemic inflammatory response led to express the systemic clinical signs in the
current case. If the queen left without treatment, uncontrolled response may
occurred and cause multi-organ failure due a fatal potential outcome of E. coli
endotoxemia. These observations are in agreement with previous observations
reported previously (Graham and Taylor, 2012). In this case, E. coli was isolated
from affected mammary glands and identified according to morphological and
biochemical criteria that revealed typical characteristic features for E. coli.
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These results are compatible with previous reports (Wilson, 2013). In this study,
CS1 expression gene was detected in the isolated E. coli using molecular
technique. This result is compatible with previous results reported by Caron et
al., (1989). The isolated E.coli to be virulent must produce a toxin and pilus—like
structure necessary in attachment to host tissue that requires the presence of
plasmid in an ETEC strain of a particular serotypes and biotype. Clinical isolates
of some E. coli strains contain large plasmids ranging in size from 32 to 115
MDa that are highly evolved for virulence (Smith et al., 1986 ; Boylan and
Smyth, 1985 ; Echeverria et al., 1986). These plasmids, required for expression
of the colonization factors CS1 and CS2 in appropriate hosts that approved in
the current study (Caron et al., 1989). Staphylococcus aureus was also isolated
in this study. It is a member of the normal microflora inhabiting feline skin. The
stressful predisposing factors enables Staphylococcus aureus opportunistic
infection of the mammary gland that might cause gangrene within few days
(Gruffydd-Jones, 1980). In Conclusions, this study highlighted a case report of
gangrenous mastitis in queen, additionally, its causative agents were confirmed.
The queen showed excellent response to the medical treatment procedure. E.
coli and Staphylococcus aureus was isolated from this case. E. coli
pathogenicity was approved by the confirmation of CS1 expression gene by
molecular technique.
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