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Abstract: A case report of six brown booby (Sula leucogaster) HQYHQRPDWLRQ�IROORZLQJ�WKH�LQJHVWLRQ�RI�WRDG¿VK�
(Porichthys porosissimus) specimens in Rio de Janeiro, Southeastern Brazil is discussed herein. Several macro- 
and microscopic pathological alterations were observed in the examined brown booby specimens, and rapid 
HQYHQRPDWLRQ������K��LV�VXJJHVWHG�GXH�WR�WKH�GLJHVWLRQ�VWDJH�RI�WKH�¿VK�IRXQG�LQ�WKHLU�JDVWURLQWHVWLQDO�WUDFWV��7KLV�
LV�WKH�¿UVW�UHSRUW�WR�PHQWLRQ�WKH�GHDWK�RI�DGXOW�DQG�MXYHQLOH�EURZQ�ERRELHV�GXH�WR�HQYHQRPDWLRQ�E\�WKH�WRDG¿VK�P. 
porosissimus. )XUWKHU�VWXGLHV�DVVHVVLQJ�WKH�UROH�RI�GLVFDUGHG�¿VK�DV�D�GULYLQJ�IRUFH�RI�QHJDWLYH�H൵HFWV�RQ�VHDELUGV��
such as envenomations, for example, along the southeastern coast of Brazil are recommended. 
Keywords: )DWDO�LQJHVWLRQ��SRLVRQRXV�¿VK��VHDELUGV��:HVWHUQ�$WODQWLF

Envenenamento e morte de atobás-marrons (Sula leucogaster) causados pela ingestão 
de magangá-liso (Porichthys porosissimus) no sudeste do Brasil

Resumo: Um relato de caso sobre o envenenamento de seis indivíduos de atobás-marrons (Sula leucogaster) após a 
ingestão de espécimes de mangagá-liso (Porichthys porosissimus) no Rio de Janeiro, sudeste do Brasil, é discutido 
neste estudo. Diversas alterações patológicas macro e microscópicas foram observadas nos espécimes de atobá-
marrom examinados, e um envenenamento rápido (<24 h) é sugerido devido ao estágio de digestão dos peixes 
HQFRQWUDGRV�HP�VHXV�WXERV�GLJHVWyULRV��(VWH�p�R�SULPHLUR�UHJLVWUR�TXH�PHQFLRQD�D�PRUWH�GH�LQGLYtGXRV�MXYHQLV�H�
adultos de atobás marrons por envenenamento devido a ingestão do magangá-liso P. porosissimus. Novos estudos 
avaliando o papel dos peixes descartados como uma força motriz dos efeitos negativos sobre as aves marinhas 
como, por exemplo, envenenamentos, ao longo da costa sudeste do Brasil são recomendados.
Palavras-chave: Ingestão fatal; peixes venenosos; aves marinhas; Oeste Atlântico.
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Introduction
7KH�WRDG¿VK��Porichthys porosissimus (Cuvier, 1829) (Teleostei, 

Batrachoididae) is found in in marine and brackish environment 
in the Southwest Atlantic, ranging from Espírito Santo, Brazil to 
eastern Argentina (Floeter et al. 2003, Figueiredo et al. 2002). This 
species is routinely caught as by-catch, especially through shrimp-
trawling activities (Vianna et al. 2000)discarded due to their having 
QR�FRPPHUFLDO�YD��7\SLFDO�WRDG¿VK�DUH�QRFWXUQDO�DQG�EXU\�WKHPVHOYHV�
in sand or mud in the intertidal zone during the day and inhabit the 
water column by (Vianna et al. 2000)discarded due to their having no 
commercial va. Most present corporal bioluminescent photophores on 
the lateral of the body and head, probably reproductive in nature, and 
VRPH�VSHFLHV��KDYH�YHQRPRXV�GRUVDO�VSLQHV�DQG�DUH�FDSDEOH�RI�LQÀLFWLQJ�
VHULRXV�LQMXULHV��&RUPLHU�HW�DO��������*UHHQ¿HOG�HW�DO��������

$PRQJ�WRDG¿VK��Porichthys porosissimus has been recently proven 
venomous after much discussion in the literature, although only one 
study on envenoming by this species is available in the literature, 
regarding two human cases (Lopes-Ferreira et al. 2014). No reports 
concerning wildlife envenomation have been reported to date.

In this context, this study consists in a case report of the death of six 
brown booby (Sula leucogaster) individuals following the ingestion of 
WKLV�YHQRPRXV�WRDG¿VK�LQ�5LR�GH�-DQHLUR��6RXWKHDVWHUQ�%UD]LO��(YLGHQFH�
of Brown booby tissue alterations are discussed.

Material and methods

The individuals in the present study were found dead on beaches in the 
Região dos Lagos area, on the coast of the state of Rio de Janeiro, through 
WKH�&DPSRV�%DVLQ�%HDFKHV�0RQLWRULQJ�3URMHFW��7KH�FDVHV�ZHUH�GHWHFWHG�
in July and August 2019, in the municipalities of Arraial do Cabo, Cabo 
)ULR�DQG�$UPDomR�GRV�%~]LRV��)LJXUH�����7KH�FDUFDVVHV�ZHUH�FODVVL¿HG�DV�
“fresh” or “moderately fresh” (Van Franeker 2004) and were processed 
and necropsied at the Araruama Rehabilitation and Depetrolization Center. 

Carcass weights were determined using a digital scale. Total length 
measurements were performed using a tape measure. Sexing was 
determined by means of sexual dimorphism, represented by the physical 
characteristics and plumage present in adults, and by the gonads in the 
MXYHQLOH�LQGLYLGXDO��6FKUHLEHU�	�1RUWRQ�������

The necroscopic exams were performed according to Work 
(2000). The organs were individually analyzed, and macroscopic 
FKDQJHV�ZHUH� GHVFULEHG� DFFRUGLQJ� WR� WKH� ¿QGLQJV�� FDWHJRUL]HG� DV�
musculoskeletal, respiratory, cardiovascular, digestive, urinary, 
reproductive, hemolymphatic, endocrine and nervous system alterations. 
All information was recorded by photographs, and autopsy reports 
ZHUH�FRPSOHWHG��2UJDQ�VDPSOHV�FODVVL¿HG�DV�³IUHVK´�ZHUH�FROOHFWHG�
IRU�KLVWRSDWKRORJLFDO�HYDOXDWLRQV��7KH�VDPSOHV�ZHUH�¿UVW�¿[HG�LQ�����
QHXWUDO�EX൵HUHG�IRUPDOGHK\GH�IRU�DW�OHDVW����KRXUV�DQG�VXEVHTXHQWO\�
sent to the Animal Morphology and Pathology Laboratory at the Darcy 
Ribeiro Norte Fluminense State University (UENF), cleaved and taken 
WR�D�WLVVXH�SURFHVVRU��/HLFD�$63���6��IRU�GHK\GUDWLRQ��FODUL¿FDWLRQ��
paraffin impregnation and subsequent block inclusion. After the 
LQFOXVLRQ�SURFHVV��VHULDO���ȝP�VOLFHV�ZHUH�REWDLQHG�DQG�VWDLQHG�ZLWK�
hematoxylin and eosin (HE). An optical Leica DM4B microscope 
�/HLFD�PLFURV\VWHP�&06�*PE+��:HW]ODU��ZDV�XVHG�IRU�WKH�PLFURVFRSLF�
analysis and photomicrographs.

7RDG¿VK� VSHFLPHQV� IRXQG� LQ� WKH� GLJHVWLYH� WUDFW� RI� WKH� EURZQ�
ERRELHV�ZHUH�SUHVHUYHG�LQ�DOFRKRO�IROORZLQJ�QHFURSVLHV��,GHQWL¿FDWLRQ�
ZDV� FRQ¿UPHG� DV�P. porosissimus after comparison with specimens 
deposited at the Ichthyological Section of the Museu Nacional/UFRJ. 
The specimens corroborate previous descriptions for the species 
�)LVKEDVH�������1DNDPXUD�HW�DO��������)LJXHLUHGR�	�0HQH]HV�������
namely scaleless, exhibiting four lateral lines and displaying two dorsal 
spines, between 34-36 dorsal soft rays, no anal spines, and 33 anal 
soft rays. The upper side of the specimens’ body was greyish brown, 
silvery on the side and yellowish on the belly, containing seven dark 
EURDG�EDQGV�RQ�WKH�XSSHU�SRUWLRQ�RI�ERG\��7KH�WLSV�RI�HDFK�¿Q�ZHUH�
EODFNLVK��GDUN�EORWFKHV�ZHUH�QRWHG�RQ�WKH�¿Q�PHPEUDQH�RI�WKH�GRUVDO�
DQG�SHFWRUDO�¿QV�DQG�WKH�SHOYLF�¿Q�ZDV�\HOORZLVK��7ZR�VSHFLPHQV�DUH�
now stored at the Biodiveristy Collection (Coleção de Biodiversidade), 
IOC/Fiocruz under numbers “IOC/Peixes 069” and “IOC/Peixes 070”.

Results and discussion

The Brown booby (Sula leucogaster) inhabits tropical and 
subtropical regions and breeds along the Brazilian coast (Cunha et al. 
�������:KHQ�MXYHQLOH��WKLV�VSHFLHV�WUDYHOV�XS�WR�������NP�IURP�WKHLU�
hatching site, and after approximately three years return to their original 
colonies to breed (Nelson 1978, Baumgarten 2003). This species is 
FRQVLGHUHG�D�WRS�SUHGDWRU��IRUDJLQJ�SULPDULO\�RQ�¿VK�DQG�VTXLG�UHVLGLQJ�
near their breeding colonies (Alves et al. 2004, Coelho et al. 2004).

From February to November 2019, a total of 91 brown booby specimens 
were necropsied at the Araruama Rehabilitation Center. A total of 43 
individuals died during treatment and 48 were already found dead. Of this 
total, six presented envenomation by P. porosissimus ��������2I�WKH�VL[�
HQYHQRPDWHG�H[DPLQHG�VSHFLPHQV��¿YH�ZHUH�DGXOWV��WKUHH�IHPDOHV�DQG�WZR�
PDOHV��DQG�RQH�MXYHQLOH��PDOH���)HPDOHV�ZHLJKHG���������NJ������NJ���������
averaging 75.97 cm in total length, and males weighed 0.8-1.1 kg (0.93 kg 
����������ZLWK�DQ�DYHUDJH�WRWDO�OHQJWK�RI������FP��

Figure 2 exhibits a P. porosissimus specimen observed in the 
JDVWURHVRSKDJHDO� OXPHQ�RI� D� EURZQ�ERRE\� VSHFLPHQ�� DQG� GL൵HUHQW�
histopathological brown booby alterations.

0DFURVFRSLF�¿QGLQJV�ZHUH�REVHUYHG�LQ�WKH�FXWDQHRXV��UHVSLUDWRU\��
and digestive systems. Of the six individuals, three presented severe 
subcutaneous hemorrhage in the cervical region, severe esophageal Figure 1. Map indicating the locations of the Brown Booby samplings, Rio de 

Janeiro, Southeastern Brazil. 
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KWWSV���GRL�RUJ�������������������%1����������� KWWS���ZZZ�VFLHOR�EU�EQ

FRQJHVWLRQ��DQG�KHPRUUKDJLF�FDYLWDU\�H൵XVLRQ�LQ�WKH�FHORPDWLF�FDYLW\��
7KH� RWKHU� VSHFLPHQ� SUHVHQWHG� KHPRUUKDJLF� ÀXLG�� RYHU�K\SHUHPLF�
mucosa, and areas of mild edema in the esophageal and gastric mucosae. 
All six necropsied brown boobies with such lesions had one or more P. 
porosissimus specimens in the gastrointestinal tract, and no piercing-
FXWWLQJ�OHVLRQV�ZHUH�GHWHFWHG��,Q�WZR�VSHFLPHQV��WRDG¿VK�ZHUH�IRXQG�

only in the stomach and, in the others, in the esophagus and stomach. 
All individuals presented hemorrhage and severe pulmonary congestion.

0LFURVFRSLFDOO\��D�¿EULQHPRUUKDJLF�H[XGDWH�RYHU�WKH�HVRSKDJHDO�
PXFRVD�ZDV�REVHUYHG��DV�ZHOO�DV�D�VOLJKW�KHWHURSKLOLF� LQÀDPPDWRU\�
LQ¿OWUDWH� UDQGRPO\� GLVWULEXWHG� LQ� LWV� RZQ� ODPLQD�� DVVRFLDWHG�ZLWK�
GL൵XVHO\�HFWDWLF�EORRG�YHVVHOV��PDUNHGO\�DQG�GL൵XVHO\�FRQJHVWHG�LQ�WKH�
HVRSKDJHDO�VXEPXFRVD��3XOPRQDU\�EORRG�FDSLOODULHV�¿OOHG�ZLWK�EORRG��
markedly ectatic associated with marked multifocal parabronchial 
KHPDWLF�RYHUÀRZ��D�GL൵XVH�PDUNHG�LQWHUVWLWLDO�HGHPDWRXV�DFFXPXODWLRQ�
and moderate to diffuse edematous edematous edema were also 
observed. Aerial capillaries were multifocal and moderately collapsed. 

Due to the decomposition stage and digestion process of the 
¿VK�� DFFXUDWH�PHDVXUHPHQWV� FRXOG� QRW� EH� SHUIRUPHG��+RZHYHU�� DOO�
specimens were approximately 10 cm in total length, and possibly 
young specimens, given that the largest P. porosissimus recorded in 
WKH�OLWHUDWXUH�PHDVXUHG����FP��)LJXHLUHGR�	�0HQH]HV��������

0DULQH� ¿VK� SUHVHQW� DQ� HQRUPRXV� GLYHUVLW\� DQG� FRPSOH[LW\� RI�
venoms and poisons, such as in the Scorpaenidae, Tetraodontidae, 
'DV\DWLGDH� DQG�%DWUDFKRLGLGDH� IDPLOLHV� �6PLWK�	�:KHHOHU� �������
The absence of a venom gland attached to P. porosissimus dorsal and 
opercular spines, and the fact that the spines are solid and not hollow 
has led researchers to classify this species as non-venomous (Lopes-
Ferreira et al. 2014). However, the presence of a pectoral axillary gland 
�&ROOHWWH�	�5XVVR��������JODQGXODU�WLVVXH�RQ�WKH�SHFWRUDO�¿Q��:DONHU�	�
Rosenblatt 1988) and two curved opercular spines containing a yellow 
mass, probably the venom glandular tissue (Lane 1967), have indicated 
SUREDEOH�YHQRPRXV�VWDWXV��7KLV�ZDV�FRQ¿UPHG�LQ�D�VWXG\�FDUULHG�RXW�
in 2014, regarding two human cases and laboratory mice assessments 
(Lopes-Ferreira et al. 2014).

Mice exposed to P. porosissimus spine extract displayed 
edematogenic and nociceptive responses, the former indicating severe 
LQÀDPPDWRU\�DFWLYLW\��WKURXJK�FODVVLFDO�FHOOXODU�UHFUXLWPHQW�LQLWLDWHG�E\�
neutrophils followed by macrophages and increased leukocyte rolling, 
with a slightly increase in adherent cells to the endothelium, while 
QRFLFHSWLRQ�LQGXFHG�GXULQJ�WKH�LQÀDPPDWRU\�SHULRG����±���PLQ��ZDV�
associated with the augmented rolling and adhesion of leukocytes to the 
endothelium (Lopes-Ferreira et al. 2014). Exposure to P. porosissimus 
VSLQH� H[WUDFWV� DOVR� GHFUHDVHG� WKH� EORRG�ÀRZ�DQG� FDOLEHU� RI� YHVVHOV�
participating in microcirculation (Lopes-Ferreira et al. 2014). These 
edematogenic and nociceptive responses and organ alterations are 
VLPLODU� WR� LQÀDPPDWRU\� UHVSRQVHV� LQGXFHG�E\�RWKHU� YHQRPRXV�¿VK��
such as other Batrachoididae species like T. nattereri and T. maculosa, 
3RWDPRWU\JRQLGDH� IUHVKZDWHU� VWLQJUD\V� DQG�$ULLGDH�PDULQH� FDW¿VK�
(Magalhães et al. 2006, Monteiro dos Santos et al. 2011, Junqueira et 
al. 2007, Sosa-Rosales et al. 2005)local, and intense pain, soft tissue 
edema, and a variable extent of bleeding. The present study was carried 
out in order to describe the principal biological and some biochemical 
SURSHUWLHV�RI�WKH�%UD]LOLDQ�3RWDPRWU\JRQ�¿VK�YHQRPV��3RWDPRWU\JRQ�
cf. scobina and P. gr. orbignyi.

The only account in the literature regarding P. porosissimus 
VSLQH�SXQFWXUH�H൵HFWV� LQGLFDWHV� LQWHQVH�DQG�FRQWLQXRXV�SDLQ�� ODVWLQJ�
about 2 hours (Lopes-Ferreira, et al., 2014), and a previous citation 
about this venom indicates arteriolar constriction, although no further 
GHWDLOV�DUH�JLYHQ��/DQH��������2QH�VWXG\�DWWULEXWHG�WKH�GHDWK�RI�¿YH�
SURFHOODULLIRUP�VSHFLHV�±�$WODQWLF�<HOORZ�QRVHG�$OEDWURVV��Thalassarche 
chlororhynchos), Cory’s Shearwater (Calonectris diomedea), Sooty 

Figure 2. (A) P. porosissimus in the gastroesophageal lumen. Note the esophagitis 
associated with hemorrhagic exudate (arrow); (B) Slight heterophilic (arrow) 
LQÀDPPDWRU\�LQ¿OWUDWH��UDQGRPO\�GLVWULEXWHG�LQ�WKH�HVRSKDJHDO�ODPLQD�SURSULD��
�&��6HYHUH�SDUDEURQFKLDO�KHPRUUKDJH��DVWHULVN��DQG�GL൵XVH�FRQJHVWLRQ��0LOG�
PDFURSKDJHV�WKDW�FRQWDLQ�D�¿QH�EODFN�SLJPHQW��FDUERQ��
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Shearwater (Ardenna grisea���*UHDW�6KHDUZDWHU��Ardenna gravis) and 
Manx Shearwater (3X৽QXV�SX৽QXV), in southern Brazil to the ingestion 
of P. porosissimus�DQG�VXEVHTXHQW�VX൵RFDWLRQ��%HQHPDQQ�HW�DO�������ZH�
UHFRUGHG�¿YH�SURFHOODULLIRUP�VSHFLHV���$WODQWLF�<HOORZ�QRVHG�$OEDWURVV�
�7KDODVVDUFKH�FKORURUK\QFKRV��7KH�DXWKRUV�RQO\�EULHÀ\�PHQWLRQ�WKDW�WKH�
SRWHQWLDO�H൵HFW�RI P. porosissimus toxins might have contributed to the 
evaluated seabird deaths, and it is important to note that they observed 
only 22 cases during 6 years of surveys (63 surveys).

In the present study, envenomation by P. porosissimus through 
spine punctures was observed in six brown booby carcasses found 
on the eastern coast of Rio de Janeiro state, Brazil. The pathological 
changes detected in the examined specimens are in accordance with 
WKH�¿QGLQJV�E\�/RSHV�)HUUHLUD���������VXJJHVWLQJ�WKDW�WKH�H൵HFW�RI�WKH�
poison in contact with the bird’s gastric mucosa resulted in negative 
ÀLJKW�DQG�¿VKLQJ�DFWLYLW\�H൵HFWV��SRVVLEO\�FDXVLQJ�WUDXPD��FRQVHTXHQW�
drowning and death, mainly due to severe pain. It is also suggested 
that the death of these seabirds occurs acutely (<24 hours), due to the 
GLJHVWLRQ�VWDJH�RI�WKH�¿VK�IRXQG�LQ�WKHLU�JDVWURLQWHVWLQDO�WUDFWV��+LOWRQ�
HW�DO���������7KH�SUHVHQW�UHSRUW�LV�WKH�¿UVW�WR�DWWULEXWH�WKH�YHQRPRXV�
WRDG¿VK�P. porosissimus� DV� WKH�FDXVH�RI�GHDWK�RI� DGXOW� DQG� MXYHQLOH�
brown boobies (S. leucogaster). Further studies should evaluate this 
QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�¿VK�DQG�VHDELUGV�DORQJ�WKH�%UD]LOLDQ�FRDVW�
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