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and septicemia in a male sperm
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On the 21st of May 2023, a dead adult male sperm whale (Physeter
macrocephalus) of 13m in length and estimated weight of around 18,000 kg
was reportedly stranded at Playa Los Nogales, La Palma, Canary Islands, Spain.
A necropsy was performed 48hpm. A 50 cm diameter and 9.5 kg coprolite was
found obstructing the caudal colon-rectal lumen. Necro-hemorrhagic lesions
were found in heart muscles and three different bacteria of intestinal origin were
isolated and identified (Edwarsiella tarda, Hathewaya limosa and Clostridium
perfringens). It is reported a lethal septicemia of intestinal origin associated with
ambergris coprolite as cause of death in this sperm whale.
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1 Introduction

Sperm whales (Physeter macrocephalus) are the “kings and queens” around the Canary
Islands, a hotspot for cetacean biodiversity in the eastern Atlantic Ocean, with up to 30 other
described species that are resident or visitors of these oceanic deep waters (1, 2). The stranding
of these sea giants has always captured the public eye with curiosity and has raised great
interest in the scientific community, with two main questions persisting throughout time:
‘What makes these animals strand, and what are their causes of death?

There have been less than a hundred reports of sperm whale strandings in this region in
the last 50 years. Moreover, in the last 25 years, around 50 sperm whales (from a total report

01 frontiersin.org


https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fvets.2024.1388276﻿&domain=pdf&date_stamp=2024-04-08
https://www.frontiersin.org/articles/10.3389/fvets.2024.1388276/full
https://www.frontiersin.org/articles/10.3389/fvets.2024.1388276/full
https://www.frontiersin.org/articles/10.3389/fvets.2024.1388276/full
https://www.frontiersin.org/articles/10.3389/fvets.2024.1388276/full
mailto:antonio.fernandez@ulpgc.es
mailto:cristian.suarez@ulpgc.es
https://doi.org/10.3389/fvets.2024.1388276
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/veterinary-science#editorial-board
https://www.frontiersin.org/journals/veterinary-science#editorial-board
https://doi.org/10.3389/fvets.2024.1388276

Fernandez et al.

of 1,200 stranded cetaceans) have been subjected to a systematic
complete or partial necropsy by veterinarians and veterinary
pathologists at the Institute of Animal Health, Atlantic Center for
Cetacean Research, (Veterinary School, Universidad Las Palmas de
Gran Canaria).

These strandings are particularly significant due to the increasing
social awareness and concern around the link of these deaths with
anthropogenic activities (3, 4). Geographically, the Canary Islands
region holds history in the presence of many cetacean strandings
related to anthropogenic activities, such as the proven cause-effect of
the use of Mid Frequency Active Sonar (MFAS) by military operations
with the mass stranding of beaked whales in the early 2000s, that lead
to the implementation of an antisubmarine sonar ban around the
archipelago since 2004 (5-7). Similarly, vessel strikes or collisions, as
another important cause of death of sperm whales, are currently under
the scope of research (8-10). Nevertheless, besides these human-
related events, naturally derived causes of death must not be left aside
since they also play an essential role in the mortality of these
individuals (3, 11). Therefore, in the context of a thorough forensic
investigation, determining whether the stranding of a sperm whale in
the Canary Islands is linked to human activities or of natural origin,
is as essential as it is challenging.

The presence of coprolites in sperm whales has been reported for
centuries, not merely as a casualty but because of the significative
importance and high value these so-called “Ambergris stones” have
had throughout history in the perfumery industry, among others (12).
These coprolites are estimated to occur more predominantly in males,
with a prevalence of about in 1 out of a 100 sperm whales (13, 14).

Through the present case report, we provide a factual example of
such challenging events, by describing a systematic pathological
examination and ancillary laboratory analyses of a sperm whale
stranding, with a final diagnosis of a lethal septicemia from intestinal
origin linked to a colonic obstruction caused by a 9.5kg coprolite
(ambergris stone).

2 Case description

On the 21st of May 2023, a dead adult male sperm whale (Physeter
macrocephalus) of 13m in length and estimated weight of around
18,000 kg was reportedly stranded at Playa Los Nogales, La Palma,
Canary Islands, Spain. The animal showed no external injuries and a
very fresh condition, a postmortem interval of 12h was established
according to images and video taken on that morning (Figure 1).

The following day, on the 22nd of May, the corresponding
authorities tried to tow the carcass through the sea to an authorized
location for necropsy, but due to the problematic geographical
characteristics of the area and several logistical impediments for the
operation, the Canary Islands Stranding Network team was then
mobilized for an in situ necropsy on the 23rd of May (48 after the
stranding report). This team involved Veterinary Pathology specialists
from the Institute of Animal Health (IUSA) at Universidad de Las
Palmas Gran Canaria (ULPGC).

The ambient temperature ranged from 14°C to 24°C at the
stranding location (Los Nogales beach, La Palma), and the carcass was
partially covered by water during high tides. Nevertheless, the animal
showed signs of rapid decomposition, establishing a decomposition
code at the time of necropsy of 3—4 (15) following a 1-5 scale (16). The
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FIGURE 1
Stranded sperm whale at Playa Los Nogales.

stranded carcass had beached on its right side but had been dragged
by the tide to a final left-sided position. Therefore, the opening of the
thoracic and abdominal cavities was performed on the right side.

During the external gross examination, dilation of the abdominal
area, with rupture of the skin, subcutaneous layers, and muscles in the
caudal dorsal area from which intestinal loops protruded was noted.
No other external lesions were identified.

Few parasitic cysts (Phylobothrium spp.) were detected within the
blubber after dissection of the dorsal skin. Muscles of the dorsal thoracic
and abdominal areas showed focal extensive multifocal hemorrhagic.

In the thoracic cavity, the lungs were bilaterally congested and
partially collapsed, with pink to red pleural surfaces showing
multifocal hemorrhagic areas with associated material compatible
with fibrin. Internally, after cutting through the cranial, medial, and
caudal lobule locations, alveolar edema and blood were present in the
lung parenchyma and within the larger bronchi, but no areas
resembling pneumonia or bronchopneumonia were identified.
Tracheal lymph nodes were edematous but normal in size.

One of the most visible gross pathological findings was located in
the left side of the ventricular heart endocardium, where marked
multifocal hemorrhagic areas could be easily distinguished from the
non-hemorrhagic tissue. These hemorrhagic areas extended locally
from the epicardial surface deep into the myocardial muscles
(Figure 2A). These findings were especially notable in the papillary
muscles of the left ventricle (Figure 2B), and not so evident by gross
examination in the myocardium of the right ventricle.

No thrombi or major clots were identified inside of the ventricular
cavities, neither within the aorta or pulmonary veins. Blood was
watery to viscous within the thoracic and abdominal aorta, pulmonary
veins, and mesenteric veins.

After opening the very distended abdominal cavity, an enlarged
black congestive liver was observed, with a very friable consistency
and oozing black fluid from its parenchyma when cutting through.
Kidneys were also very soft and friable.

The different stomachal compartments were markedly dilated by
gas. The gastric content was scant, with some squid beaks and fish
lenses as part of the collected content. A 5cm metal fishing hook was
also found among the gastric content.

The distal part of the gastrointestinal tract was extremely dilated
with scarce content and no presence of parasites. Within this colon-
rectal lumen (1 to 2 meters from the anus), a putrid smelling 9.5kg
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FIGURE 2

ventricle.

(A) Epicardial and myocardial necro-hemorrhagic areas in the heart. (B) Local extensive hemorrhages within the heart papillary valve muscle in the left

FIGURE 3

Coprolite found in the distal colon-rectal intestine of the sperm
whale: The white-yellowish membrane detached from the surface is
also present in the picture.

solid coprolite with irregular external morphology and 50 cm diameter
(Figure 3), was found obstructing the intestinal lumen. A thick yellow
membrane was attached to the surface of the coprolite, and parts of
squid beaks were observed to be embedded and visible on the surface
of this coprolite.

Tissues of all major organs and observed lesions were collected
and stored in either neutral buffered 10% formalin fixative solutions
for histology or directly frozen at —80°C for microbiological analysis.

After fixation in buffered formalin, histological samples were
trimmed and processed, embedded in paraffin, sectioned at 5pm
thickness, and stained with hematoxylin and eosin for light microscopy
examination. Additional histochemical techniques were carried out
(Gram and Masson’s Trichrome stains) to better evaluate tissues.

Histologically, all organs showed a moderate to advanced
autolysis state and morphology. The lesions were consistent with the
gross examination findings. Necro-hemorrhagic necrosis in
myocardium and skeletal muscle associated with Gram + and Gram -
coco-bacillary bacteria were revealed by histochemical techniques
(Figure 4). These were also present systemically in other organs (e.g.:
lungs, liver, skeletal muscle, intestine, etc.).
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The intestinal mucosa of the distal colon was very autolytic with
significant presence of bacteria. The membranous tissue that covered
the coprolite showed a non-glandular hyperkeratotic stratified
epithelium (squamous metaplasia).

For microbiological culturing, samples were processed within 24h
of collection. To investigate aerobic and anaerobic bacteremia, 3 mL
of blood were inoculated on 10 mL of BD BACTEC Lytic Anaerobic
(Becton Dickinson) and incubated in BD BACTEC FX blood culture
system (Becton Dickinson) for 5days. If any sign of growth was
detected, a subculture was made on Blood Chocolate and McConkey
agar, and plates were incubated for 48 h at 37°C in 5% CO2 atmosphere
and on Brucella Blood Agar with Hemin and Vitamin K1 incubated
for 4days at 37°C anaerobically (<0.1% O,, >15% CO,) (GENbox
anaer, bioMérieux SA, Marcy-I'Etoile, France). For the middle
intestine, distal intestine (colon/rectum), lung, muscle, heart and liver
samples, suspensions were made by vortexing the tissues in 0.9%
saline solution, after which 30 pL of the suspensions were plated onto
McConkey, Mannitol Salt agar, tryptic soy agar +5% sheep blood,
Blood Chocolate agar, and Sabouraud Dextrose Agar, and incubated
for 24h at 37°C, aerobically. To investigate anaerobic microorganisms,
30 uL of the same suspensions were plated onto Brucella Blood Agar
with Hemin and Vitamin K1, and Blood Chocolate agar, incubated for
4 days at 37°C anaerobically (<0.1% O,, >15% CO,) (GENbox anaer,
bioMérieux SA, Marcy-I'Etoile, France). All media were from Becton
Dickinson GmbH (Heidelberg, Germany). Bacterial species were
identified using colony morphology and Gram stain.

For advanced identification the recovered isolates were then
identified by matrix-assisted laser desorption ionization time of flight
mass spectrometry (MALDI-TOF MS) analysis (MALDI Biotyper®,
Bruker Daltonics GmbH & Co.KG, Bremen, Germany). For
MALDI-TOF MS identification, fresh colonies were used. Bacterial
colonies were directly applied from the culture to the MS plate and left
to dry, adding then 1 pL of Bruker Matrix HCCA (Bruker Daltonics
GmbH & Co.KG, Bremen, Germany). The identification was based on
the score values released by the equipment’s instructions. According
to Bruker biotyper’s guidelines, a score value >2 was interpreted as
high-confidence identifications, which means reliable identification at
the species level.

Microbiological analysis identified the presence of Edwarsiella
tarda in isolates from middle intestine, distal intestine (colon/rectum),
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FIGURE 4

— bacteria. Gram staining. 100X.

Heart muscle. Severe extensive myo-cytolysis with abundant Gram-positive and Gram-negative bacteria in the myocardium. 20x. Inset: gram + and

TABLE 1 Bacterial strains isolated from sperm whale tissue samples.

Middle Distal Muscle Liver
intestine intestine
(colon/
rectum)
Edwarsiella tarda +(2.30) +(2.35) +(2.33) +(2.31) +(2.26) +(2.38) +(2.38)
Hathewaya limosa +(2.33) - +(2.25) +(2.24) +(2.21) +(2.21) +(2.21)
Clostridium perfringens - +(2.28) +(2.19) +(2.14) - - -
Clostridium butyricum - - +(2.29) - - -
Paeniclostridium +(2.18) +(2.21)
sordellii - - B h
Enterococcus faecalis +(2.36) +(2.42) +(2.30) - - - -
Proteus vulgaris +(2.54) +(2.53) - - - -
Acinetobacter iwoffi - - - - +(2.38) -
Acinetobacter ursingii - - +(2.26) - - -

(MSV) MALDI-TOF MS score value.

heart, blood, lungs, liver, and muscle cultures. Hathewaya limosa
(formerly known as Clostridium limosum) was also identified in
middle intestine, heart, blood, lungs, muscle, and liver samples; and
Clostridium perfringens was identified in distal intestine, heart and
blood. The total number of bacterial species isolated from the different
samples are shown in Table 1.

3 Discussion

These results indicate the stranded sperm whale was undergoing
a systemic bacterial infection of gastrointestinal origin, derived from
a “toxic megacolon?” This “toxic megacolon” originated from a chronic
active progressive obstructed colon caused by the coprolite. The
septicemic bacteria involved, as identified by MALDI-TOF MS
analysis were H. limosa, E. tarda and C. perfringens; all of which are
common bacteria of the gastrointestinal tract that have been associated
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to cause enteric septicemia (17) - in some cases specifically in marine
mammals (18-20); as well as multiorgan hemorrhages and necrosis
(21,22).

Clostridium limosum is a Gram-positive anaerobic bacterium,
found in the gastrointestinal tract of different species among other
environments (23). On the other hand, Edwarsiella tarda is a Gram-
negative anaerobic bacteria (24), commonly described in numerous
aquatic animals (25), that under some circumstances can cause
intestinal and extra-intestinal diseases, in fishes, birds, amphibians,
mammals (26-30) as well as in marine mammals like wedded seals,
and one sperm whale (18). It primarily causes enteric septicemia in
fish, humans, and other animals (31), emphysematous putrefactive
disease (32), or abnormal swimming behaviors in fish (33), among
other alterations and lesions (34, 35).

To our knowledge, this is the second report of sepsis in a sperm
whale associated with E. tarda as the primary pathogen in the
septicemic process (18). In this report, we documented a complete or
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partially obstructive chronic colonic pathology resulting from the
presence of a 50 cm in diameter coprolite. No detailed gastrointestinal
tract findings were reported in the case described by Cools (18).

The presence of coprolites in sperm whales has been reported for
centuries, not merely as a casualty but because of the significative
importance and high value these so-called “Ambergris stones” have
had throughout history in the perfumery industry, among others (12).

These coprolites are estimated to occur more predominantly in
males, with a prevalence of about in 1 out of a 100 sperm whales (13, 14).
The ambergris coprolites are formed as indigestible material like
chitinous cephalopods beaks or pens tangle in the intestine, creating a
mass that is pushed toward its caudal portion. Here water absorption is
maximized (36) and the indigestible material precipitates forming a
smooth concretion that does not completely obstruct the intestinal
lumen, letting the liquid feces pass (13). As more indigestible fecal
material arrives, the coprolite grows. In time, the intestinal wall proximal
to the coprolite can distend and eventually either break or cause what
we have defined in this case as a pathological “enterotoxic megacolon”

Toxic megacolon (TM) has been defined in human medicine as a
complication of chronic colon diseases, and it must be accompanied by
segmental or total distension of the colon and sepsis (37). Among the
main etiological factors for TM in humans, inflammatory bowel diseases
and bacterial infectious colitis have been described, with Clostridium sp.
as one of the primary pathogens (38). In the presented case, a chronic
colonic problem and entero-septicemia by E.tarda, C.limosum and
C. perfringens were pathologically and microbiological identified.

This report does not only shed light on the potential consequences
these coprolites may entail and in the pathogenesis of toxic megacolon-
like processes, with significant implications on the health of these
species; but it also adds further explanations on the reason why in
many cases these ambergris “stones” are found floating in the sea. This
would indeed happen when the animal is still able to eject them, and
they are not obstructed in the distal colon. Moreover, this study
showcases the importance of a complete, systematical post-mortem
investigation by competent professionals, even in challenging
conditions, as a means for understanding the specific pathologies in
different cetacean species.

Although the reasons why only a few male sperm whales do form
this kind of stones remains unknown, this thorough veterinary
pathological investigation could confirm Herman Melville’s both
fictitious and real-life literary masterpiece (39), in which he states:
“Who would think, then, that such fine ladies and gentlemen should
regale themselves with an essence found in the inglorious bowels of a
sick whale! Yet so it is. By some, ambergris is supposed to be the cause,
and by others the effect of the dyspepsia in the whale”

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding authors.
Ethics statement

Ethical approval was not required for the study involving animals

in accordance with the local legislation and institutional requirements
because the permits and requests are under Canary Islands

Frontiers in Veterinary Science

10.3389/fvets.2024.1388276

government. It is a professional work on stranded dead cetaceans with
the main aim of diagnosis of cause of death.

Author contributions

AF: Writing - original draft, Writing - review & editing,
Conceptualization, Investigation, Methodology, Supervision. CS-S:
Writing - review & editing, Conceptualization, Investigation,
Methodology, PA-A: Methodology,
Resources, Writing - review & editing. FC: Investigation, Methodology,

Resources. Investigation,
Resources, Writing - review & editing. ZS: Investigation, Methodology,
Resources, Writing - review & editing. IM-D: Investigation,
Methodology, Resources, Writing — review & editing. CI: Investigation,
Methodology, Resources, Writing — review & editing. ML: Resources,
Writing - review & editing. AH: Resources, Writing - review & editing.
JM-B: Investigation, Methodology, Resources, Writing - review &
editing. LI: Investigation, Methodology, Resources, Writing - review &
editing. FM: Resources, Writing - review & editing. RG: Investigation,
Methodology, Resources, Writing - review & editing. DL: Visualization,
Writing - review & editing. MA: Investigation, Methodology,
Resources, Writing - review & editing. ES: Investigation, Methodology,
Resources, Software, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

The coprolite is still under different investigations (chemical and
DNA studies), and it is proposed to be donated to La Palma Island
Museum. Thanks to Alejandra Diaz for logistic administrative support.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fvets.2024.1388276/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fvets.2024.1388276
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fvets.2024.1388276/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fvets.2024.1388276/full#supplementary-material

Fernandez et al.

References

1. Carrillo M, Pérez-Vallazza C, Alvarez-Vizquez R. Cetacean diversity and
distribution off Tenerife (Canary Islands). Mar Biodivers Rec. (2010) 3:¢97. doi: 10.1017/
$1755267210000801

2. Tejedor M, Martin V. Coleccion de referencia de cetaceos de las Islas canarias: una
herramienta para la investigacion y conservacion en la macaronesia In: Poster presented
at the VI Congreso de la Sociedad Espariola de Cetdceos. Tarifa: (2013)

3. Diaz-Delgado J, Fernandez A, Sierra E, Sacchini S, Andrada M, Vela Al et al.
Pathologic findings and causes of death of stranded cetaceans in the Canary Islands
(2006-2012). PLoS One. (2018) 13:€0204444. doi: 10.1371/journal.pone.0204444

4. Stockin KA, Pawley MDM, Jarvis MR, Boys RM. Examining the role of human
perceptions during cetacean stranding response in New Zealand. Mar Policy. (2022)
145:105283. doi: 10.1016/j.marpol.2022.105283

5. Bernaldo de Quiros Y, Fernandez A, Baird R, Brownell R, Aguilar de Soto N, Allen
D, et al. Advances in research on the impacts of anti-submarine sonar on beaked whales.
Proc R Soc B Biol Sci. (2019) 286:20182533. doi: 10.1098/rspb.2018.2533

6. Fernandez A, Arbelo M, Deaville R, Patterson IAP, Castro P, Jr B, et al. Beaked
whales, sonar, and decompression sickness (reply). Nature. (2004) 428:6984. doi:
10.1038/nature02528a

7. Jepson PD, Arbelo M, Deaville R, Patterson IAP, Castro P, Jr B, et al. Gas-bubble
lesions in stranded cetaceans. Nature. (2003) 425:575-6. doi: 10.1038/425575a

8. Arregui M, Bernaldo de Quiros Y, Saavedra-Santana P, Sierra E, Suarez-Santana C,
Arbelo M, et al. Fat embolism and sperm whale ship strikes. Front Mar Sci. (2019) 6:379.
doi: 10.3389/fmars.2019.00379

9. Carrillo M, Ritter E. Increasing numbers of ship strikes in the Canary Islands:
proposals for immediate action to reduce the risk of vessel-whale collisions.  Cetacean
Res Manag. (2010) 11:131-8. doi: 10.47536/jcrm.v11i2.618

10. Fais A, Lewis TP, Zitterbart DP, Alvarez O, Tejedor A, Aguilar Soto N. Correction:
abundance and distribution of sperm whales in the Canary Islands: can sperm whales
in the archipelago sustain the current level of ship-strike mortalities? PLoS One. (2016)
11:¢0155199. doi: 10.1371/journal.pone.0155199

11. Arbelo M, Los Monteros AE, Herrdez P, Andrada M, Sierra E, Rodriguez F, et al.
Pathology and causes of death of stranded cetaceans in the Canary Islands (1999-2005).
Dis Aquat Org. (2013) 103:87-99. doi: 10.3354/da002558

12. Rice DW. Ambergris In: Encyclopedia of marine mammals. 2nd ed. London:
Academic Press (2009). 28-9.

13. Clarke R. The origin of ambergris. Lat Am ] Aquat Mamm. (2006) 5:7-21. doi:
10.5597/lajam00087

14. Lambertsen RH, Kohn BA. Unusual multisystemic pathology in a sperm whale
bull. J Wildl Dis. (1987) 23:510-4. doi: 10.7589/0090-3558-23.3.510

15. IJsseldijk LL, Brownlow AC, Sandro Mazzario S. ASCOBANS/ACCOBAMS.
European Best Practice on Cetacean Post-Mortem Investigation and Tissue Sampling.
(2020).

16. Kuiken T, Garcia-Hartmann M. Cetacean: pathology: dissection techniques and
tissue sampling In: Communication presented at 1st European cetacean society workshop
on cetacean pathology, 13-14 September 1991. Leiden: (1991)

17. Danil K, St Leger JA, Dennison S, Bernaldo de Quirés Y, Scadeng M, Nilson E,
et al. Clostridium perfringens septicemia in a long-beaked common dolphin Delphinus
capensis: an etiology of gas bubble accumulation in cetaceans. Dis Aquat Org. (2014)
111:183-90. doi: 10.3354/da002783

18. Cools P, Haelters J, dos Santos L, Santiago G, Claeys G, Boelens J, et al. Edwardsiella
tarda sepsis in a live-stranded sperm whale (Physeter macrocephalus). Vet Microbiol.
(2013) 166:311-5. doi: 10.1016/j.vetmic.2013.05.020

19. Hubbard RC. Clostridial enterotoxemia in infant Steller Sea lions and fur seals In:
Communication presented at the second symposium on diseases and husbandry of aquatic
mammals. Florida: Florida State Veterinary Medical Association, Florida Atlantic
University (1968)

Frontiers in Veterinary Science

06

10.3389/fvets.2024.1388276

20.Klontz G. W. (1970). Medical care of newly captured killer whales. The
Southwestern Veterinarian. 267-269.

21. Armwood AR, Griffin MJ, Richardson BM, Wise DJ, Ware C, Camus AC.
Pathology and virulence of Edwardsiella tarda, Edwardsiella piscicida, and Edwardsiella
anguillarum in channel (Ictalurus punctatus), blue (Ictalurus furcatus), and channel x
blue hybrid catfish. J Fish Dis. (2022) 45:1683-98. doi: 10.1111/jfd.13691

22. Bistrom M, Moisander-Jylha AM, Heinikainen S, Pelkola K, Raunio-Saarnisto M.
Isolation of Clostridium limosum from an outbreak of metritis in farmed mink. Acta Vet
Scand. (2016) 58:49. doi: 10.1186/s13028-016-0230-7

23. Cato EP, Cummins CS, Smith LDS. Clostridium limosum andré in Prévot 1948,
165 amended description and pathogenic characteristics. Int J Syst Evol Microbiol. (1970)
20:305-16. doi: 10.1099/00207713-20-3-305

24. Ewing WH, McWhorther AC, Escobar MR, Lubin AH. Edwardsiella, a new genus
of Enterobacteriaceae based on a new species, E. tarda. Intl. Bull. Bact. Nomen. Tax. Int.
(1965) 15:33-8. doi: 10.1099/00207713-15-1-33

25. White FH, Simpson CF, Williams LE. Isolation of Edwardsiella tarda from aquatic
animal species and surface waters in Florida. J Wildl Dis. (1973) 9:204-8. doi:
10.7589/0090-3558-9.3.204

26.Baya AM, Romalde JL, Green DE, Navarro RB, Evans ], May EB, et al.
Edwardsiellosis in wild striped bass from the Chesapeake Bay. ] Wildl Dis. (1997)
33:517-25. doi: 10.7589/0090-3558-33.3.517

27.Janda JM, Abbott SL. Infections associated with the genus Edwardsiella: the role
of Edwardsiella tarda in human disease. Clin Infect Dis. (1993) 17:742-8. doi: 10.1093/
clinids/17.4.742

28. Leotta GA, Pineyro P, Serena S, Vigo GB. Prevalence of Edwardsiella tarda in
Antarctic wildlife. Polar Biol. (2009) 32:809-12. doi: 10.1007/s00300-009-0610-9

29. Miniero Davies Y, Xavier de Oliveira MG, Paulo Vieira Cunha M, Soares Franco
L, Pulecio Santos SL, Zanolli Moreno L, et al. Edwardsiella tarda outbreak affecting
fishes and aquatic birds in Brazil. Vet Q. (2018) 38:99-105. doi: 10.1080/01652176.
2018.1540070

30. Sakazaki R, Tamura K. The genus Edwardsiella In: A Balows, HG Triiper, M
Dworkin, W Harder and KH Schleifer, editors. The prokaryotes, vol. III. 2nd ed. New
York: Springer (1992). 2737-43.

31. Hawke JP, Mcwhorter AC, Steigerwalt AG, Brenner DJ. Edwardsiella ictaluri sp.
nov., the causative agent of enteric septicemia of catfish. Int J Syst Bacteriol. (1981)
31:396-400. doi: 10.1099/00207713-31-4-396

32. Meyer FP, Bullock GL. Edwardsiella tarda, a new pathogen of channel catfish
(Ictalurus  punctatus). Appl  Microbiol.  (1973)  25:155-6. doi:  10.1128/
am.25.1.155-156.1973

33. Miyazaki T, Kaige N. Comparative histopathology of edwardsiellosis in fishes. Fish
Pathology. (1985) 20:219-27. doi: 10.3147/jsfp.20.219

34. Janda JM, Abbott SL, Kroske-Bystrom S, Cheung WK, Powers C, Kokka RP, et al.
Pathogenic properties of Edwardsiella species. ] Clin Microbiol. (1991) 29:1997-2001.
doi: 10.1128/jcm.29.9.1997-2001.1991

35.Park SB, Aoki T, Jung TS. Pathogenesis of and strategies for preventing
Edwardsiella tarda infection in fish. Vet Res. (2012) 43:67. doi: 10.1186/1297-9716-43-67

36. Ogobuiro I., Gonzales J., Shumway K. R., Tuma E (2023). Physiology,
gastrointestinal. StatPearls Publishing. Treasure Island (FL)

37. Ausch C, Madoff RD, Gnant M, Rosen HR, Garcia-Aguilar J, Holbling N, et al.
Aetiology and surgical management of toxic megacolon. Colorectal Dis. (2006)
8:195-201. doi: 10.1111/j.1463-1318.2005.00887.x

38. Czepiel J, Drézdz M, Pituch H, Kuijper EJ, Perucki W, Mielimonka A, et al.
Clostridium difficile infection: review. Eur ] Clin Microbiol Infect Dis. (2019) 38:1211-21.
doi: 10.1007/s10096-019-03539-6

39. Melville H, Dick M. New York: Harper & Brothers (1851).

frontiersin.org


https://doi.org/10.3389/fvets.2024.1388276
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://doi.org/10.1017/S1755267210000801
https://doi.org/10.1017/S1755267210000801
https://doi.org/10.1371/journal.pone.0204444
https://doi.org/10.1016/j.marpol.2022.105283
https://doi.org/10.1098/rspb.2018.2533
https://doi.org/10.1038/nature02528a
https://doi.org/10.1038/425575a
https://doi.org/10.3389/fmars.2019.00379
https://doi.org/10.47536/jcrm.v11i2.618
https://doi.org/10.1371/journal.pone.0155199
https://doi.org/10.3354/dao02558
https://doi.org/10.5597/lajam00087
https://doi.org/10.7589/0090-3558-23.3.510
https://doi.org/10.3354/dao02783
https://doi.org/10.1016/j.vetmic.2013.05.020
https://doi.org/10.1111/jfd.13691
https://doi.org/10.1186/s13028-016-0230-7
https://doi.org/10.1099/00207713-20-3-305
https://doi.org/10.1099/00207713-15-1-33
https://doi.org/10.7589/0090-3558-9.3.204
https://doi.org/10.7589/0090-3558-33.3.517
https://doi.org/10.1093/clinids/17.4.742
https://doi.org/10.1093/clinids/17.4.742
https://doi.org/10.1007/s00300-009-0610-9
https://doi.org/10.1080/01652176.2018.1540070
https://doi.org/10.1080/01652176.2018.1540070
https://doi.org/10.1099/00207713-31-4-396
https://doi.org/10.1128/am.25.1.155-156.1973
https://doi.org/10.1128/am.25.1.155-156.1973
https://doi.org/10.3147/jsfp.20.219
https://doi.org/10.1128/jcm.29.9.1997-2001.1991
https://doi.org/10.1186/1297-9716-43-67
https://doi.org/10.1111/j.1463-1318.2005.00887.x
https://doi.org/10.1007/s10096-019-03539-6

	Case Report: Ambergris coprolite and septicemia in a male sperm whale stranded in La Palma (Canary Islands)
	1 Introduction
	2 Case description
	3 Discussion
	Data availability statement
	Ethics statement
	Author contributions

	References

