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ABSTRACT
Elasmobranchs, including sharks and rays, are commonly housed in public aquariums due to their ecological significance and edu-
cational value. The common guitarfish (Rhinobatos rhinobatos), currently listed as ‘Critically Endangered’ by the IUCN, is particu-
larly susceptible to population declines due to overfishing and bycatch. While generally considered robust, individuals in captivity 
may experience stress-related health issues, increasing their susceptibility to infectious diseases. This study investigates a mortality 
event affecting three 20-year-old guitarfish kept in a public aquarium. The fish exhibited respiratory distress and ataxia before sud-
den death. Necropsy findings included external hemorrhages and severe hemorrhagic enteritis. Bacteriological analyses identified 
Photobacterium damselae subsp. damselae in all specimens through MALDI-TOF and PCR sequencing, while parasitological tests 
and RT-PCR for Betanodavirus were negative. Histopathology revealed bacterial aggregates in the gills, heart and kidney, consistent 
with systemic bacterial septicemia. P. damselae subsp. damselae is an opportunistic marine pathogen known to cause hemorrhagic 
septicemia in various fish species. This case represents the first documented occurrence of fatal P. damselae subsp. damselae sep-
ticemia in captive guitarfish. Understanding the impact of infectious diseases in confined environments is essential for improving 
the health management of endangered elasmobranchs in aquariums and conservation programs.

The guitarfish Rhinobathos rhinobatos is a cartilaginous fish of 
the family Rhinobatidae known for its distinctive appearance, 
resembling a fusion of sharks and rays. Due to intense fishing 
pressure, this species is severely endangered as a result of by-
catch (Basusta et al. 2008) and was included in appendix II of 
the Convention on the Conservation of Migratory Species of 
Wild Animals (CMS) in 2017. Consequently, maintaining these 
animals in aquaria or zoological parks represents a potential 
strategy to preserve species that might otherwise face extinction 

(Taskin et al. 2022). Among the various issues that can arise in 
aquarium environments, bacterial diseases represent a major 
concern, often caused by opportunistic pathogens. In particular, 
several Gram-negative bacteria, such as Vibrio spp. and mem-
bers of the Flavobacteriaceae, which are ubiquitous in aquatic 
environments, can trigger severe superficial or systemic in-
fections when predisposing conditions occur (Fioravanti and 
Florio 2017). Moreover, there is limited knowledge regarding the 
diseases affecting this species (Bağci et al. 2023).
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Photobacterium damselae, a Gram-negative marine pathogen, 
includes two different subspecies: P. damselae subsp. piscicida 
(formerly Pasteurella piscicida, agent of fish Pastuerellosis) 
and P. damselae subsp. damselae (formerly Vibrio damselae) 
(Catanese and Grau 2023).

The present case report represents the first description of P. 
damselae subsp. damselae as a cause of enteric septicaemia in 
captive guitarfish kept in a confined environment.

In December 2023, in an aquarium tank of 56,000 L of capacity 
containing various cartilaginous and bony fish, three guitar-
fish (R. rhinobatos) died suddenly after exhibiting nonspecific 
symptoms for 1 day, including respiratory distress and ataxia. 
No evidence of significant environmental changes within the 
tank was observed, with parameters such as water temperature 
of 24.6°C, pH of 8.4, pO2 of 89% and salinity of 32.4 ppt, all con-
sidered within normal ranges. The three guitarfish were over 
20 years old and consisted of two females and one male, with an 
average weight of 21.6 kg (14.5 kg for the male, 22.5 and 28 kg 
for the females, respectively). These animals had been kept 
in the aquarium tank for more than 15 years. After death, the 

elasmobranchs were immediately transported in cooling con-
ditions (4°C) to the Fish Pathology Unit of the Department of 
Veterinary Medical Sciences, University of Bologna for diagnos-
tic purposes. Necropsy, as well as bacteriological, histological, 
virological and parasitological examinations were performed.

Bacteriological examination was performed by inoculating sam-
ples from the brain, kidney, spleen, eye, heart, stomach, intes-
tine and gonads onto TSA (Tryptone Soy Agar) supplemented 
with 1.5% NaCl and TCBS (Thiosulfate-citrate-bile salts-sucrose 
agar). All plates were incubated at 25°C ± 1°C for 48 h. For pre-
liminary identification of the isolates, MALDI-TOF was used, 
and simultaneously DNA from pure colonies was extracted by 
the boiling method to identify the subspecies of P. damselae. 
A multiplex-PCR reaction was performed with primers Ure-5′/
Ure-3′, specific for subsp. damselae, and the primers 76a/76b for 
amplification of subsp. piscicida, following Osorio et al. (2000). 
Additionally, kidney and spleen imprints were stained with 
Ziehl-Neelsen. For histology, portions of gills, heart, brain, 
liver, spleen, kidney, stomach, intestine and gonads were pre-
served in 10% neutral buffered formalin. Sections of 5 μm were 
stained using Haematoxylin and Eosin (HE). Regarding the 

FIGURE 1    |    Gross lesions detected in R. rhinobatos. (a) Petechial lesions and ecchymoses are mainly located on the skin, particularly along the 
ventral area. (b) Erosive lesion at the dorsal fin level. (c) Severe congestion of the heart and (d) gonads. (e) Detail of enlarged stomach with mucous 
content.
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virological analysis, brain samples were pooled, and RT-PCR 
for Betanodavirus was carried out according to the protocol de-
scribed by Bovo et  al.  (2011). The parasitological examination 
was carried out by microscopical observation of fresh mounts 
from skin, gills and visceral organs.

During the post-mortem examination, the pathological findings 
observed were non-specific but overall suggestive of acute sys-
temic septicemia. This condition was consistently observed in 
all three subjects and was characterised by severe petechial and 
ecchymoses, particularly along the ventral area, as well as signif-
icant haemorrhages in the ventral region of the body (Figure 1a) 
and, to a lesser extent, on the fins. One female showed an erosive 
lesion of the dorsal fin (Figure 1b) with the presence of bacterial 
aggregates referable to Flavobacteriaceae, evident under a light 
microscope.

In the visceral organs, severe enteritis with prominent blood 
clots was observed, along with marked congestion at the spiral 
valve, congestion and haemorrhages in the liver, heart and go-
nads (Figure 1c,d). The male exhibited haemorrhagic or mucous 
content in the stomach and intestine (Figure 1e).

The bacteriological examination on all tested media showed 
abundant growth of a single colony morphotype in all inocu-
lated organs. On TCBS, green colonies were observed, which 
were identified as the opportunistic bacterium P. damselae. The 
MALDI-TOF analysis assigned all the colonies as P. damselae 
subsp. damselae, with a score above 2.20. The identification was 
also confirmed by PCR. Virological and parasitological exams 
were negative.

Histopathological examination of the gills revealed severe lamel-
lar congestion, oedema, necrosis with cell sloughing, and the 
presence of debris, along with widespread bacterial aggregates 
(Figure 2a,b). The stomach showed focal mucosal necrosis with 
erosion, inflammation with lymphocytic infiltrate in the lam-
ina propria and submucosa (Figure 2c). Mild hepatic congestion 
and an increased presence of melanomacrophages (Figure 2d), 
together with focal splenic necrosis and bacterial aggregates 
within the lumen of the vessels, were detected.

The heart exhibited congestion of the coronary arteries 
(Figure 3a), diffuse necrosis, severe atrial myocardial haemor-
rhages and vascular congestion. Focal lymphocytic infiltrates 

FIGURE 2    |    Histological section of the gills, stomach and liver of an infected guitarfish (HE): (a) Gills showing oedema, epithelial sloughing and 
necrosis (scale bar = 100 μm). (b) Detail of a secondary lamellae with congestion and presence of bacterial aggregate (asterisk) (scale bar = 100 μm). (c) 
Inflammation with lymphocytic infiltrate in the lamina propria and submucosa of the stomach (scale bar = 100 μm). (d) Detail of a hepatic congestion 
(scale bar = 100 μm).

 13652761, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jfd.70066 by A

rea Sistem
i D

ipart &
 D

oc, W
iley O

nline L
ibrary on [06/10/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



4 of 5 Journal of Fish Diseases, 2025

with eosinophilic granular cells and giant cells were observed, 
as well as lipid-like droplets and abnormal amorphous intracel-
lular retention of lipofuscin-like material.

The kidney showed diffuse necrosis and tubular ectasia, oc-
casionally with granular content in the lumen, while bacterial 
aggregates were observed in the interstitium. Additionally, ba-
sophilic material consistent with nephrocalcinosis was present 
(Figure 3b,d). Lymphocytic infiltration of the interstitium and 
rarefaction of the haematopoietic tissue were also noted. Hyaline 
droplet and vacuolar degeneration of the tubular epithelial cells 
were likewise observed (Figure 3c). Histopathological analysis 
revealed a bacterial septicemia referable to a Photobacteriosis 
outbreak, showing similar characteristics in all three subjects.

In the present study, we report the isolation of P. damselae 
subsp. damselae from diseased common guitarfish, high-
lighting the wide variety of aquatic animals that this patho-
gen can infect. As previously observed by Labella et al. (2011), 
this bacterium has been one of the most frequently occurring 
pathogens involved in disease outbreaks among farmed fish in 
Spain. Moreover, in a recent study, Catanese and Grau (2023) 
described P. damselae subsp. damselae as a primary pathogen 

in nursehound shark (Scyliorhinus stellaris) kept in a confined 
environment.

This microorganism is ubiquitous in the aquatic environment, 
which in addition to being potentially zoonotic for humans, can 
cause disease in marine fish and crustaceans (Matanza and 
Osorio 2020; Osorio et al. 2018; Rivas et al. 2013). The strains 
of this pathogen have been isolated in sea and estuarine waters, 
seaweeds, apparently uninfected marine animals and seafood 
(Rivas et al. 2013); it is considered a common member of the nat-
ural microbiota of healthy carcharhinid sharks (Correia Costa 
et al. 2022). Furthermore, it is considered a primary pathogen 
of many wild fish species (damselfish, catfish, shark, stingray, 
etc.), as well as of fish species of economic importance in aqua-
culture (turbot, rainbow trout, eel, sea bream, sea bass among 
others) (Rivas et al. 2013). Infections caused by this bacterium 
typically result in wound infections and hemorrhagic septice-
mia, as documented in several cases, including the present study 
(Catanese and Grau 2023; Rivas et al. 2013).

Regarding the histological findings, lesions in the kidney, like 
vacuolar degenerations and lymphocyte infiltration, as well as 
congestion in the liver and gills were previously described in 

FIGURE 3    |    Histological section of the heart and kidney of an infected guitarfish (HE): (a) Congestion of coronaries (scale bar = 100 μm). (b) 
Kidney with diffuse tubular ectasia, some of which contain basophilic matter referable to stones (scale bar = 100 μm). (c) Detail of a vacuolar degen-
erations in the tubular epithelial cells (scale bar = 100 μm). (d) Detail at higher magnification of bacterial aggregates in the interstitial haematopoietic 
tissue of the kidney (asterisks) (scale bar = 50 μm).
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the literature, not only in sharks (Catanese and Grau 2023; Shao 
et al. 2019).

Identifying the source of transmission and detecting the pres-
ence of this pathogen in an aquarium tank pose significant 
challenges, and several hypotheses can be proposed. In general, 
many wild fish struggle to adapt to artificial conditions, leading 
to potential disease outbreaks in aquariums (Smith et al. 2004).

The pathogenic potential of P. damselae subsp. damselae is 
well established. It acts both as a free-living bacterium and as 
a pathogen with haemolytic and cytolytic activities, affecting a 
wide range of animal taxa (Osorio et al. 2018).

Nonetheless, it cannot be ruled out that the bacteria might have 
been present at the time of capture as part of the normal intesti-
nal flora (Correia Costa et al. 2022), and a stress-inducing event 
associated with the confined environment care may have trig-
gered the overt infection.

Over the past few decades, various vaccine formulations have 
been developed for certain aquacultured fish species against 
Photobacteriosis, and some vaccines are already available on 
the market (Su and Chen 2022). Consequently, further research 
into the formulation and implementation of new vaccines for 
this shark species, as well as the development of effective vacci-
nation strategies in exhibition aquaria, could represent a future 
challenge to proactively manage this disease in the context of 
species conservation. Additionally, implementing proper hy-
giene protocols related to husbandry, equipment, animal health 
monitoring and handling can help reduce stress on captive indi-
viduals and mitigate the risk of infections.

Author Contributions

Giorgia Bignami: methodology, writing – original draft preparation, 
writing – review and editing. Teresa Pirollo: methodology, formal 
analysis, writing – original draft preparation, writing – review and 
editing. Perla Tedesco: methodology, writing – review and editing. 
Monica Caffara: conceptualization, writing – review and editing. 
Maria Letizia Fioravanti: conceptualization, methodology, writing – 
review and editing. Elena Campesi: sample and anamnestic data pro-
vider. Cristiano Da Rugna: methodology, sample provider. Stefano 
Gridelli: methodology, sample provider. Francesco Quaglio: meth-
odology, writing – review and editing. Andrea Gustinelli: conceptu-
alization, writing – original draft preparation, methodology, writing 
– review and editing, supervision.

Acknowledgements

We thank our research group for their essential technical and collabo-
rative support throughout the study. Open access publishing facilitated 
by Universita degli Studi di Bologna, as part of the Wiley - CRUI-CARE 
agreement.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available from the 
corresponding author upon reasonable request.

References

Bağci, K., N. Köstebekci,̇ M. Taşgin, et  al. 2023. “Vibrio hepatarius 
Septicemia With Subacute Enteritis in Common Guitarfish, Rhinobatos 
rhinobatos.” Journal of Anatolian Environmental and Animal Sciences 8: 
211–217. https://​doi.​org/​10.​35229/​​jaes.​1281938.

Basusta, N., S. A. Demirhan, E. Cicek, A. Basusta, and K. Tuleli. 2008. 
“Age and Growth of the Common Guitarfish, Rhinobatos rhinobatos, in 
Iskenderun Bay (North-Eastern Mediterranean, Turkey).” Journal of 
the Marine Biological Association of the United Kingdom 88: 837–842. 
https://​doi.​org/​10.​1017/​S0025​31540​8001124.

Bovo, G., A. Gustinelli, F. Quaglio, et al. 2011. “Viral Encephalopathy 
and Retinopathy Outbreak in Freshwater Fish Farmed in Italy.” Diseases 
of Aquatic Organisms 96: 45–54. https://​doi.​org/​10.​3354/​dao02367.

Catanese, G., and A. Grau. 2023. “First Detection of Photobacterium spp. in 
Acute Hemorrhagic Septicemia From the Nursehound Shark Scyliorhinus 
stellaris.” Fishes 8: 128. https://​doi.​org/​10.​3390/​fishe​s8030128.

Correia Costa, I., M. Amorim de Oliveira, N. Wosnick, R. Ann Hauser-
Davis, S. Siciliano, and J. L. S. Nunes. 2022. “Elasmobranch-Associated 
Microbiota: A Scientometric Literature Review.” PeerJ 10: e14255. 
https://​doi.​org/​10.​7717/​peerj.​14255​.

Fioravanti, M. L., and D. Florio. 2017. “Common Diseases in Marine 
Ornamental Fishes.” In Marine Ornamental Species Aquaculture, ed-
ited by O. H. F. Wai, 347–380. Wiley-Blackwell. https://​doi.​org/​10.​1002/​
97811​19169​147.​ch19.

Labella, A., C. Berbel, M. Manchado, D. Castro, and J. J. Borrego. 2011. 
“Photobacterium damselae Subsp. damselae, an Emerging Pathogen 
Affecting New Cultured Marine Fish Species in Southern Spain.” In 
Recent Advances in Fish Farms, edited by F. Aral and Z. Doğu, 135–152. 
IntechOpen. https://​doi.​org/​10.​5772/​26795​.

Matanza, X. M., and C. R. Osorio. 2020. “Exposure of the Opportunistic 
Marine Pathogen Photobacterium damselae Subsp. damselae to 
Human Body Temperature Is a Stressful Condition That Shapes the 
Transcriptome, Viability, Cell Morphology, and Virulence.” Frontiers in 
Microbiology 11: 1771. https://​doi.​org/​10.​3389/​fmicb.​2020.​01771​.

Osorio, C. R., A. E. Toranzo, J. L. Romalde, and J. L. Barja. 2000. 
“Multiplex PCR Assay for ureC and 16S rRNA Genes Clearly 
Discriminates Between Both Subspecies of Photobacterium damse-
lae.” Diseases of Aquatic Organisms 40: 177–183. https://​doi.​org/​10.​
3354/​dao04​0177.

Osorio, C. R., A. Vences, X. M. Matanza, and M. S. Terceti. 2018. 
“Photobacterium damselae Subsp. damselae, a Generalist Pathogen 
With Unique Virulence Factors and High Genetic Diversity.” Journal of 
Bacteriology 200: e00002-18. https://​doi.​org/​10.​1128/​JB.​00002​-​18.

Rivas, A. J., M. L. Lemos, and C. R. Osorio. 2013. “Photobacterium dam-
selae Subsp. damselae, a Bacterium Pathogenic for Marine Animals 
and Humans.” Frontiers in Microbiology 4: 1–6. https://​doi.​org/​10.​3389/​
fmicb.​2013.​00283​.

Shao, P., P. Yong, W. Zhou, et al. 2019. “First Isolation of Photobacterium 
damselae Subsp. damselae From Half-Smooth Tongue Sole Suffering 
From Skin-Ulceration Disease.” Aquaculture 511: 734208. https://​doi.​
org/​10.​1016/j.​aquac​ulture.​2019.​734208.

Smith, M., D. Warmolts, D. Thoney, et  al. 2004. The Elasmobranch 
Husbandry Manual: Captive Care of Sharks, Rays and Their Relatives. 
Special Publication of the Ohio Biological Survey.

Su, F.-J., and M.-M. Chen. 2022. “Protective Efficacy of Novel Oral 
Biofilm Vaccines Against Photobacterium damselae Subsp. damselae 
Infection in Giant Grouper, Epinephelus lanceolatus.” Vaccine 10: 207. 
https://​doi.​org/​10.​3390/​vacci​nes10​020207.

Taskin, M., N. Ajmi, K. Bagci, et  al. 2022. “The Common Guitarfish 
Rhinobatos rhinobatos: A Descriptive Anatomical Study and Proposed 
Dissection Techniques.” Anatomia, Histologia, Embryologia 51: 818–
822. https://​doi.​org/​10.​1111/​ahe.​12860​.

 13652761, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jfd.70066 by A

rea Sistem
i D

ipart &
 D

oc, W
iley O

nline L
ibrary on [06/10/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.35229/jaes.1281938
https://doi.org/10.1017/S0025315408001124
https://doi.org/10.3354/dao02367
https://doi.org/10.3390/fishes8030128
https://doi.org/10.7717/peerj.14255
https://doi.org/10.1002/9781119169147.ch19
https://doi.org/10.1002/9781119169147.ch19
https://doi.org/10.5772/26795
https://doi.org/10.3389/fmicb.2020.01771
https://doi.org/10.3354/dao040177
https://doi.org/10.3354/dao040177
https://doi.org/10.1128/JB.00002-18
https://doi.org/10.3389/fmicb.2013.00283
https://doi.org/10.3389/fmicb.2013.00283
https://doi.org/10.1016/j.aquaculture.2019.734208
https://doi.org/10.1016/j.aquaculture.2019.734208
https://doi.org/10.3390/vaccines10020207
https://doi.org/10.1111/ahe.12860

	Fatal Hemorrhagic Septicemia in Common Guitarfish (Rhinobatos rhinobatos) Caused by Photobacterium damselae Subsp. damselae in a Controlled Environment
	ABSTRACT
	Author Contributions
	Acknowledgements
	Conflicts of Interest
	Data Availability Statement
	References


