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Mastitis is an infrequent condition in canines relative to the scenario of this disease in farm animals
(Schlafer and Miller, 2007). Canine mastitis usually occurs in postpartum period but may also occur
in later stages of pregnancy and pseudopregnancy (Wiebe and Howard, 2009). Usually mastitis is a
disease of bacterial etiology (Orfanou et al., 2008), but parasitic etiology has also been reported (Park
et al., 2007). The main bacterial agents involved are coliforms, Staphylococcus sp. and Streptococcus
sp. (Wiebe and Howard, 2009). Affected animal usually displays general symptoms of fever,
vomiting, dehydration, anorexia, trembling and decreased mothering behaviour. Canine mastitis has
favourable prognosis when there is early diagnosis and appropriate treatment is provided. The
laboratory diagnosis usually includes pH test, cytology and microbiology of milk. There are meagre
reports wherein hematology and biochemistry assays have also been taken into consideration for
mastitis diagnosis (Ververidis et al., 2007; Vasiu et al., 2016). This report describes a case of
pseudopregnancy associated mastitis caused by Klebsiella pneumoniae (K. pneumoniae) in a Great
Dane bitch and its successful therapeutic management.

A 3-year old Great Dane bitch was presented with the complaint of sudden swelling of last two pair
of posterior teats from the past 10 days. On the day of presentation, the general clinical examination
revealed pyrexia (39.7°C), increased respiration rate (64 min™), tachycardia (135 beats min™) and
congested mucus membranes. Physical examination of affected mammary glands showed warm,
erythematic, edematous and painful condition with palpable soft mass (Fig. 1). When squeezed with
fingers, purulent exudate from teats was observed, which was subjected to white-side test resulting
in the formation of thick gel, indicative of severe mastitis. As there was no history about the mating
status, the clinical findings were suggestive of pseudopregnancy associated mastitis, so to confirm
the diagnosis, ultrasonography was performed which revealed the absence of fetus and no abnormal
growth in affected mammary glands. Further examination included hematology, serum biochemistry
analysis and pH determination, cytology and microbiology of milk followed by antimicrobial
susceptibility test of bacterial isolate.

The hematological values were normal, except a slight neutrophilia, while most serum biochemistry
parameters were within the normal range (Table 1). The pH of milk was alkaline as determined by
using pH strips. Cytology examination revealed degenerated neutrophils, foam cells and plenty of
rod shaped bacteria. Primary culture revealed white, mucoid, non-hemolytic medium-sized colonies
on blood agar and pink mucoid colonies on MacConkey lactose agar (MLA) media plates (Fig. 2).
Gram staining showed similar Gram -ve rods from both the plates while biochemical tests indicated
catalase (+), coagulase (+), indole (-), MR (-), VP (+) citrate (+), nitrate reduction (+), lactose (+),
glucose (+) and mannitol (+). Based on these characteristics, the cultured agent was identified as K.
pneumoniae. In disc diffusion antimicrobial susceptibility test, the isolate was found sensitive to
amikacin, gentamicin, kanamycin, ofloxacin, gemifloxacin, morbifloxcacin, cefoperazone/sulbactam
and resistant to amoxyclav, ampicillin/sulbactam, tetracycline, cefotaxime, ceftizoxime, ceftriaxone,
cefepieme/tazobactam, ceftazidime and ceftazidime/tazobactam. The therapeutic plan in present case
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was aimed at resolving
the pseudo-pregnancy
to achieve the MIC
level of drugs in
affected  mammary
tissue selected on the
basis of the in vitro
susceptibility test. For
this purpose, caber-
goline suspension was
prescribed to correct
the pseudo-pregnancy
at a dose of 0.1 mL kg' bw
corresponding to 5 ug kg™* bw given
orally once daily for 5 to 10 days,
along with systemic antibiotic
therapy by intravenous infusion of
morbifloxacin @ 4 mg kg™ bw and
: . intra-mammary  infusion of a
Fig. 2: Culture growth on (A) Blood agar and (B) MLA combination of cephalexin and
media plates kanamycin having a synergistic effect

for the effective control of the bacteria.

analysis of Great Dane bitch Supportive therapy includes a_r;u-mflamma‘gory
Parameters On day of  3-days after carprofen @ .1:2 mg kg™ body weight
presentation treatment subcytgneo_us injection and two teaspoon
multivitamin-multimineral syrup once a day to

(A)

Fig. 1: A) Swelling in the posterior last two pair of mammary glands on
the day of presentation B) Purulent exudates observed on
squeezing the teats

Table 1: Hematological and serum biochemical

Hematological parameters

RBC (uL?) 6.3 x 10° 6.6 x 10° help the dog recover faster. The animal
WBC (uL?) 10.6x10° 12.9x10°  responded well to the treatment and gradually
Hb (%) 12.8 13.6 recovered to normal. The case was followed for
HCT (fL) 41 43 a month; the bitch remains healthy and active
MCV (pg) 30 31 with no clinical or subclinical mastitis.

MCHC (gd L) 30.4 30.7 The bitch revealed pseudopregnancy
RDW (%) 18 18 associated mastitis of posterior last two pair of
PLT (uL) . 287 x10° 297 x 10° mammary glands. The clinical picture of the
E;#:;?}%thse((ﬁz) ?g Ig affected glands presented warm, erythematic,
Monocyte (%) 3 3 e_der_natous and palnful condition similar to '_[he
Esinophils (%) 1 1 findings of Vas_lu et_al._ (2015). _The alkaline
Basophils (%) 1 1 pH and cytological finding of milk supported
Serum biochemical parameters th_e cllnlca_l dl_agn03|s and were in agreement
BUN (mg dL) 20 15 with the_ findings of Hasegawa et al. (1993)
Serum creatinine (mg dLY) 0.2 0.3 and Vasiu et al. (2016). Sangha et al. (2011)
ALT (u L% 26 32 proved that milk cell counts increase in bitch
AST (uL?) 28 29 mastitis episodes by comparing cytological
ALP (uL?) 135 156 findings with histological diagnosis. In
Blood glucose (mgdL?) 75 128 present case, most hematological and
Albumin (mg dL) 38 53 biochemical ~ parameters  showed  no
Globulin (mg dL") 2 3 significant change which may be attributed to
gﬁg‘;ﬁgrﬁz%; d)L‘l) ?g gg the time lapse between sample collection and
Sodium (mEq L) 134' 135' the onset of infection as also observed by

Potassium (mEq L) 36 38 Ververidis etal. (2007) from samples collected
in later days from the onset of infection in their
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study. Microbiology of the milk revealed pure growth of K. pneumoniae, rare in occurrence. So far,
Staphylococcus spp., Streptococcus spp., E. coli, Proteus miriabilis, Pseudomonas aeruginosa,
Citrobacter freundii have been identified from bitches with mastitis (Schafer-Somi, 2003; Araujo et
al., 2011; Toydemir et al., 2015). The involvement of the posterior last two pair of mammary gland
in the present case indicates the possible inoculation of the K. pneumoniae by urine and fecal
contamination. Mammary infections in canines are generally overlooked and require extra care while
evaluating the etiopathology. The correct and early diagnosis of mammary gland infections in dams
is the necessity to save the bitch and the pups. Further, bacteriological studies on this subject will be
helpful for the veterinarians working with pet animals. It shall be of interest to practice judicious use
of antibiotics by regular antimicrobial susceptibility testing to avoid the emergence of multidrug-
resistant pathogens and their zoonotic transmissibility from dogs to humans or vice versa.

Ethical statement: The case study protocol was performed in compliance with institutional
ethical guidelines. The owner of the animal under study gave consent for clinical procedures.
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