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Abstract

Approximately 30 psittacine birds, including African grey parrots
and ring-necked parrots died during a period of 1-2 months in
2012 in the parish of St.David, Grenada. At necropsy, the liver
showed swelling with red to tan mottling, and there was diffuse
pulmonary congestion. Tissues from 8 birds were examined for
bacteria by culture. Pure cultures of coagulase-negative
staphylococci in moderate to heavy amounts were isolated from
almost all tissues, including liver, lung, and spleen. Only 7 isolates
could be identified to species level. Liver, lung and intestines of 2
birds were positive for Staphylococcus lentus, and one spleen
sample from a single bird was positive for Kocuria varians.
Antimicrobials drug susceptibility tests against 10 drugs showed
susceptibility to all drugs except for the tetracycline resistance in



one isolate. Significance of these findings is discussed in view of
the negative results for Pacheco’s disease which was originally
suspected.

Keywords: psittacine birds, coagulase-negative staphylococci,
Kocuria varians.



Introduction

Mortalities in psittacine birds have been reported due to viral
diseases such as Pacheco’s disease herpesviruses (Bistyak et al.,
2007, Barao da Cunha et al., 2007), and bacterial diseases such as
chlamydiosis (Raso Tde et al,, 2004), and salmonellosis (Ward et
al., 2003). Although uncommon, deaths in these birds may also
occur due to Gram-positive bacteria, including Erysipelothrix
rhusiopathiae (Galindo-Cardiel et al., 2012), Lactobacillus jensenii
(Foldenauer et al., 2009), and Staphylococcus aureus (Hermans et
al., 2000). The role of staphylococcus species other than S. aureus
is less clear. Scanty reports include septicemia in a lovebird, and
bacteremia in birds of prey due to coagulase-negative
staphylococci (Bounous et al., 1989, Tarello, 2001). We report
here isolation of staphylococci and a related bacterium Kocuria



varians in large numbers in pure culture from tissues of several
psittacine birds.

Materials and Methods

In early 2012, about 30 psittacine birds, including African grey
parrots and ring necked parrots died in the parish of St. David,
Grenada during a 1-2 month period. These were from a flock of
approximately 200 birds housed in cages. The deaths were
sporadic, but in the last week of February 2012, five birds were
found dead at one time. Eight affected birds (seven ring necked
parrots [5 males and 2 females], and one male African grey
parrot) were submitted by the owner to the Pathology
Laboratory, School of Veterinary Medicine, St. George’s
University for necropsy examination. Routine histopathology was



performed on liver, lung, spleen, kidney, heart, brain, and
intestines. Formalin-fixed liver was postfixed in 2.5%
glutaraldehyde in 0.1 m cacodylate buffer and processed for
transmission electron microscopy (TEM). Liver, lung, and spleen
samples were subjected to culture on sheep blood agar and
MacConkey media (Remel, Lennexa, KS, USA). The inoculated
plates were incubated at 37°C for up to 72 hours, and checked for
growth daily. Growth was recorded as pure (single colony type,
confirmed with Gram-staining), or mixed (multiple colony types),
and heavy (growth in all streak lines), light (growth only in
primary streak inoculation area), or moderate (between light and
heavy). Bacteria were identified to genus level using standard
methods outlined by Quinn et al, (1994), and identified to
species level using API bacterial identification strips (BioMerieux
Inc.,, Durham, NC, USA). Antibiotic susceptibility tests were done



using the standard disk diffusion method on Mueller-Hinton agar,
and the inhibition zone sizes were interpreted as recommended
by the Clinical and Laboratory Standards Institute (2008). The
antibiotic discs used were ampicillin, 10pg; amoxicillin-clavulanic
acid, 30ug; cefoxitin, 30ug; cephalothin, 30pg; chloramphenicol,
30pg; enrofloxacin, 5pg; erythromycin, 15pg; gentamicin, 10pg;
penicillin, 10units; and tetracycline, 30pug; all from (Becton,
Dickinson and Co., Franklin Lakes, NJ, USA).

Results

Grossly, the liver and spleen were congested and enlarged.
Diffuse red to tan mottling was present in the liver (Figures 1
and 2). The lungs were congested and heavy, and there were
multifocal petechiae on the epicardial surface of the heart.



Figure 1. Ringneck Parrot in Dorsal Recumbency after
Skinning; Moderate Hepatomegaly; Note the Rounded
Margins and Red to Tan Mottling of the Liver



Figure 2. African Gray Parrot in Dorsal Recumbency after
Skinning; Moderate Hepatomegaly; Note the Rounded
Margins and Red to Tan Mottling of the Liver



Significant histopathologic findings included moderate to
severe multifocal necrotizing hepatitis (Figure 3), mild to
moderate interstitial pneumonia (Figure 4), mild lymphocytic
nephritis, and mild lymphocytic myocarditis. There was
nonsuppurative meningoencephalitis in one male ringneck
parrot.



Figure 3. Ringneck Parrot; Liver; Marked Hepatocellular
Degeneration and Necrosis with Mononuclear Inflammatory
Cell Infiltration in the Hepatic Sinusoids, Necrotizing Hepatitis



Figure 4. Ringneck Parrot; Lung; Marked Diffuse Congestion
with Extensive Damage to the Air Capillaries and
Inflammatory Cell Infiltration; Acute Interstitial Pneumonia



Growth of bacterial colonies occurred only on blood agar, and
none on MacConkey agar. Moderate to heavy growth of
Staphylococcus spp. in pure culture occurred from 8/8 liver
samples, 7/8 lung samples, and 5/8 spleen samples. Two samples
of intestines were also positive for staphylococcus spp. All
staphylococci were coagulase negative, and 2 isolates were
identified as Staphylococcus lentus (98.6% probability) using API
Staph strips. One spleen sample yielded heavy, pure growth of a
coagulase-negative Gram-positive coccus, which was later
identified as Kocuria varians (98.7% probability) using API staph
strips. Isolates of staphylococci were susceptible to all of the 10
antimicrobial drugs tested against. Kocuria varians was resistant
to tetracycline, and susceptible to the remaining 9 drugs.



PCR was negative for Pacheco’s disease and transmission
electron microscopy did not reveal intranuclear herpesvirus
particles.

Discussion

Staphylococcus sciuri subsp. lentus gained species status as S.
lentus in 1983 (Schleifer et al., 1983). Staphylococcus lentus is the
predominant staphylococcal species associated with wild turkey
feces. It has been shown as a potential causative agent of
inflammatory reactions in the human respiratory tract (DeBoer
etal, 2001). The role of this bacterium in psittacine bird is not
known, and therefore worth further studies. Identification of
Staphylococcus lentus using API Staph identification system has
been reported to be 100% accurate (Stepanovic et al., 2005).



Coagulase-negative Staphylococcus ssp. and Micrococcus spp. are
commonly found in the feces of psittacine birds (Bangert et al,
1988). However, coagulase-negative species in lesions should not
necessarily be interpreted as normal flora and ignored.
Staphylococcal species can serve the dual role of commensals and
opportunistic pathogens (Briscoe et al., 2009). Isolation in pure
culture in high numbers from body sites which are not commonly
colonized by these bacteria strongly indicates an association with
disease. If bacteria have invaded tissues after death or if
specimens have been improperly collected, a considerable
variety of bacteria will be recovered unless selective media are
used (Carter and Cole, 1990).

Kocuria spp. was previously classified as Micrococcus spp., and
these colonize sites such as mucosa, oropharynx and skin of



mammals. These opportunistic organisms have been isolated
from cases of meningitis, sepsis, and pneumonia in humans
(Tsai et al., 2010). The role of these bacteria in diseases of
birds is not understood, although pure, heavy growth indicates
arole. Necrotizing hepatitis occurs with most bacterial
septicemias in birds and will usually be accompanied by
lesions in the spleen, kidney, and lung. In birds with acute
septicemias, the hepatic sinusoids become widened due to
congestion, leukostasis, and swelling of Kupffer cells. Foci of
necrotic hepatocytes may develop accompanied by an
infiltration of heterophils in and around the necrotic area. The
multifocal hepatic lesions observed in these birds are probably
due to hematogenous infection of the liver by the staphylococci
which were isolated from the liver of all the eight cases that
were submitted for necropsy.



Table 1. Bacteria Isolated from Tissues of 8 Parrots

Date No. of birds Isolate (No.) and positive samples % ID*
23-2-2012 1 Kocuria varians (1) (spleen) 98.7
Staphylococcus spp. (1)
(coagulase-negative) (liver) Not identifiable to
species level**
3-3-2012 5 Staphylococcus spp. (5) (coagulase-negative) Not identifiable to
(Liver, lung, spleen) species level
29-3-2012 2 Staphylococcus lentus (2) 98.6

(liver, lung, intestine)

*Probability according to API database

**Not identifiable to species level using API identification system
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