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from overlapping strands generated a consensus
sequence (1410 nucleotides) that was analyzed by a
BLAST search following a multi-sequence alignment
to 16S rRNA sequences available at GenBank/NCBI
database. The newly isolated sequence (MG973080)
showed 99% identity with the available Streptococ-

cus dysgalactiae se quen ces, and by phylogenetic
analysis clustered exclusively with this species, con-
firming its identity as S. dysgalactiae.

The combination of severe pathologic findings and
molecular results supports that S. dysgalactiae was
the likely cause of the death in this E. australis calf.
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Fig. 2. (A−E) Microscopic lesions and (F) bacteriological findings in a southern right whale calf Eubalaena australis. (A) The
umbilical epithelium is ulcerated and covered by abundant fibrin and myriad basophilic coccoid bacteria associated with nu-
merous degenerate neutrophils, lymphocytes and macrophages. H&E, 20×; scale bar = 100 µm. (B) Subgross view of the mitral
valve. The luminal/ventral endothelial lining is covered by a thick layer of fibrin with numerous basophilic coccoid bacteria.
Scale bar = 1 cm. Inset: detail of basophilic coccoid bacteria in vegetative mitral valve. H&E, 20×; scale bar = 100 µm. (C) Mural
fibrinoid vascular necrosis of small arterioles with septic embolus of basophilic coccoid bacteria in the myocardium underlying
the endocarditic focus. H&E, 40×; scale bar = 50 µm. (D) Focal pulmonary abscess centered on septic thromboembolus with
 numerous basophilic coccoid bacteria. H&E, 10×; scale bar = 200 µm. (E) Focal microabscess in cerebral cortex. H&E, 20×; 

scale bar = 100 µm. (F) Small, grey and � -hemolytic bacterial colonies on blood agar plate
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DISCUSSION

Herein, we report the pathologic findings and
molecular identification of fatal septicemia by Strep-
tococcus dysgalactiae in an Eubalaena australis calf.
The combination of suppurative omphalitis, uracho -
cystitis and multiorgan septic inflammation sug-
gested an ascending process through the umbilicus.
A similar condition was recently listed as the second
most common infectious disease process leading to
stranding and/or death in Brazilian humpback whale
Megaptera novaeangliae calves (Groch et al. 2018).
Stranding and death of calves of the year are com-
mon in Península Valdés (PV), Argentina, and in
South Africa (Best et al. 2001), with calves estimated
between 1−2 mo of age as the most affected in PV
(McAloose et al. 2016), coinciding with this case. The
high mortality rates in this age class may be related
to social reasons (separation from the mother), as
well to neonatal or perinatal diseases (Groch et al.
2018). If suckling is prevented early perinatally, there
is potential for failure of passive transfer (FPT) and
agammaglobulinemia. FPT has not been well studied
in cetaceans, particularly in free-living individuals,
and may be a relevant hypothesis to explain high
mortality rates in E. australis calves of the year in
 various geographic locations.

Postmortem investigations of whales are typically
limited by a series of inherent factors, such as climatic,
geographic and postmortem autolysis. Thus, deter-
mining causes of stranding and/or death is challeng-
ing, and primary pathologies and comorbidities may
go undiagnosed (Groch et al. 2018). The most com -
mon causes of mortality include harmful algal toxins,
human interaction, gull predation and infectious dis-
eases (Rowntree et al. 2013, Sironi et al. 2014). An-
thropogenic incidents are less common in E. australis
(Kemper et al. 2008); although there is considerable
marine traffic in the area where the calf was found
(Greig et al. 2001), no evidence of ship strike was
noted. Furthermore, we did not find any skin lesions
associated with kelp gull parasitism, which has been
speculated as a cause for high mortality rates among
calves (Sironi et al. 2014), and poses a major entry
point for systemic bacterial infections in E. australis
(Marón et al. 2015, McAloose et al. 2016).

The wound resulting from umbilical rupture after
birth may have provided a route for invasion and sys-
temic S. dysgalactiae spread in this calf, as reported
in other marine mammal streptococcal infections
(Bartlett et al. 2016, Díaz-Delgado et al. 2017, Tau-
risano et al. 2018). The gross and microscopic lesions
in the present case resembled previous cases of

streptococcosis where septicemia ensued and led to
demise (Bartlett et al. 2016, Díaz-Delgado et al. 2017,
Taurisano et al. 2018, Tryland et al. 2018). Micro-
scopically, the umbilical cord and urachus had sub -
acute primary lesions, characterized by necrotizing
and proliferative omphalitis and urachocystitis, as in
M. novaeangliae calves (Groch et al. 2018). Besides
that, the calf had vegetative endocarditis, similar to
a septicemia by Streptococcus phocae in a short-
beaked common dolphin Delphinus delphis (Díaz-
Delgado et al. 2017), and embolic pneumonia. This
pneumonic pattern clearly differed from the bron-
chopneumonia observed in 2 E. australis calves
(McAloose et al. 2016), in that the current case was
not airway-oriented.

In conclusion, this E. australis calf had pyogenic
lesions involving the umbilicus and urachus, and it
was septicemic. Microbiological and molecular ana -
lysis identified S. dysgalactiae as the cause of these
lesions, and the most plausible pathogenesis in -
volved ascending umbilical infection and systemic
spread. The severity and extent of the lesions could
explain stranding and death in this calf. These results
further attest to the pathogenic potential of strepto-
cocci in marine mammals. It also contributes to the
body of knowledge on cetacean pathology, and
widens the spectrum of natural causes of disease in
E. australis, a species for which limited health knowl-
edge exists.
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