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Abstract
Aggregata octopiana has in cephalo-

pods is widely known. However, the assessment of this pathology is fundamental to optimize the 
intensive culture of octopus. In the present report a total of 35 octopuses were studied, 6 coming 

were weighed weekly to calculate their growing rate and, at the end of the trial, segments from 

Weight gain was high, around 38 g.day-1, excepting for animals grown in land tanks (only 9 g.day-

1). Sexual and asexual reproductive forms of this parasite were observed in studied organs, being 
macroscopically observed as white nodules distributed all along the digestive tract. Histologically, 
lesions observed in intestines consisted of a marked dilatation of lamina propria and presence of 

In gills, parasites were observed both in epithelial and connective tissue, generating haemocytic 
Aggregata in 

Octopus vulgaris from northeastern central Atlantic waters and proves that growing of octopus in 
cages is optimal for this species. 

Introduction
The ongrowing of common octopus (Octopus 
vulgaris) in Spain is an economically viable ac-
tivity that has increased in recent years due to 

species, low food conversion ratio and the need 

rear common octopus from egg to adult stage 

al., 2009), paralarvae rearing still restrict octopus 



ongrowing juveniles are captured from the wild 
for rearing. The introduction of wild animals 
from the sea without any sanitary control is an 
evident risk as it could facilitate the entrance 
of new pathogens. 

In recent years, studies have focused on the 
Aggregata octopiana has 

in cephalopods, particularly with respect to 
its culture and human consumption (Gestal 

2008). Coccidians from the genus Aggregata are 
intracellular parasites that require two inter-
mediate hosts (decapod crustaceans) to close 
their vital life-cycle, with cephalopods being 
infected by eating the intermediate hosts. These 
parasites are usually localized in the digestive 
tract, although parasites have also been found 
in gills, hepatopancreas and muscle (Pascual et 
al., 2006; Mladineo and Jozic, 2005), which in 
turn could compromise human consumption. 
Although this type of parasitism is not consid-
ered a zoonotic infection, since human beings 

-
tions prohibit the sale of parasitized products 

the Health authorities about the existence and 
prevalence of this parasitosis. 

In addition to a health risk, a malabsorption 
syndrome has also been associated to the pres-
ence of this parasite (Gestal et al., 2002), which 

Therefore, an accurate evaluation of this pa-
thology is essential to optimize the intensive 
culture of this species. 

The objective of the present work was to study 
the prevalence of A. octopiana in wild and 

ongrown octopus cultured in both tanks and 
cages in the Canary Islands (Spain) as well as 

Materials and methods
Common octopuses (Octopus vulgaris) were 
caught in Mogán (Gran Canaria, Canary Islands, 

-
lic net of 31.6 mm mesh) placed at 20-30 m deep. 
A total of 35 wild octopus were studied. Six were 

cages. Tanks (1.5 m3 capacity) were based at the 
facilities of the Grupo de Investigación en Acui-
cultura (Telde, Canary Islands, Spain) with an 

to 500 L.h-1

benthic cages used in the present experiment 
are found elsewhere (Estefanell et al., 2012a). 

in seawater with 1.5% ethanol (96%) as anaes-
thetic, following the procedures described by 

fresh diet of discarded bogue, Boops boops, and 
blue crab, Portunus pelagicus, for eight weeks 

were fed ad libitum 6 days per week under 
natural photoperiod. Experimental animals 
were weighed weekly to calculate growth rate. 

cold seawater before segments from intestine, 

-
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matoxilin and Eosin (H&E) for histopathological 

Furthermore, caecum smears were studied in 
fresh and Giemsa stained samples.

Weight gain data was tested for normality and 
homogeneity of variances with Levene´s test 
using a one-way ANOVA. Means were com-
pared by Duncan´s test (P<0.05) using SPSS 

Results
In all groups the prevalence of infection was 

were found among treatments. Despite the high 
parasitation rate, octopuses ongrown in cages 
showed higher growth rates (38 g.day-1; Figure 
1) of up to 55 g.day-1 in some cases. Conversely, 

lower growth rates, around 9 g. day-1. No peaks 
of mortality were observed throughout the ex-
perimental period. 

observe the presence of yellowish nodules mac-
roscopically, around 1 mm diameter, distributed 
along the digestive tract (Figure 2A). In caecum 
smears, multiple sporocysts were observed 
(Figure 2B). However, its interior could not be 
fully observed with Giemsa staining due to the 
gross capsule of the cysts.

Histopathological evaluation revealed that each 
of the studied organs showed oocysts full with 
sporocysts and gametes, except the stomach 
where gametes were not observed. During the 
gamogony phase micro and macrogametes are 
produced (Figure 3A and 3B) which give rise 

to the zygote that will generate sporocysts full 
with sporozoites (Figure 3C). Thus, sporocysts 
will group in oocysts (Figure 3D) with oval mor-
phology. The presence of parasitic forms in the 
intestinal mucosa caused an intense dilatation of 
the lamina propria -

The pathological process was even more evident 
at caecum, showing a marked deterioration 
of the intestinal tissue, with complete loss of 
glands at the subepithelial level. In gills, para-
site forms were observed both in epithelial and 

as intense as in the digestive tissue. 

Discussion

common octopus in Canary Islands (Socorro 
et al., 2005; Estefanel et al., 2012b) suggests 
that farming of this species can be a reality 
in the near future. At present, the capture of 
specimens from the wild is the only way to 
get octopuses for ongrowing, until successful 
paralarval rearing becomes a reality. However, 
the introduction of wild animals may lead to 
increased levels of A. octopiana in farmed in-
dividuals. 

Currently, no drugs have been approved for 
use in the EU for the control of this parasitation. 
Therefore, the control of this pathology must 
be done by alternative means. For example, the 
improvement of culture conditions could avoid 
stress and therefore, an imbalance between 
organisms and A. octopiana (Gestal et al., 2002). 
Moreover, the feeding of crustaceans has been 
brought into question as this could cause rein-
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al., 2008). As such, ultra-freezing the crustaceans 
could be employed as a prophylactic measure 
that may avoid this route of infection. Alterna-
tively, another option to control this infection 
could be the selection of animals with a low 
level of infection by using non-destructive tests 
such as coprological examinations. Further-
more, it would be interesting to know if the 
degree of infestation within a specimen varies 

-
tion of animals from certain areas or with a 

prevalence of the pathology. 

The results of the present report showed that 
even if the parasitation rate was quite elevated 

the experimental period, in contrast to previous 
-

ence could be due to the short duration of the 
present experiment, eight weeks in contrast to 
thirty-two weeks.

On the other hand, a malabsorption syndrome 
has been associated to the presence of A. octo-

Figure 1.
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piana in octopus, leading to a decrease or mal-
function of some absorption enzymes (Gestal 
et al., 2002). However, in the present work, no 
correlations were observed between parasitation 
and growth rate. Furthermore, animals reached 
the commercial weight in a period of only two 
months, a shortening of the ongrowing period 
to more than half. This shortening of the cycle 
could be due to the favorable temperatures of 
Canary Islands waters throughout the year. 
Shortening of the production cycle has previ-
ously been described by Socorro et al. (2005), 

with octopus reaching commercial weights 

by García & Cerezo (2005). Alternatively, the 
lower growth rate observed in the tank system 
could be due to the lack of optimal conditions 
for octopus farming, indicating that to reach 
optimal growth octopus should be reared in 
a cage system. 

The results of the present study show that the 
parasitation rate by A. octopiana during the on-
growing of common octopus in the Canary 

Figure 2. A.- Macroscopic view of the caecum showing pearl-like cysts. B.- Fresh smear showing sporocysts. 
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Figure 3.
cytoplasm: A.- Microgametes B.- Macrogamete with spongy cytoplasm. C.- Oocyst containing mature 
sporocysts, containing sporozoites and D.- Oocyst within the intestinal villi.

Figure 4.

serosa. Presence of parasitary forms in extraintestinal localizations: D.- Zygote in gill epithelium with the 
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Islands reach similar values to those observed 
in other geographical areas, such as NW Spain 

southern Thyrrenian Sea (Licciardo et al., 2005). 
Parasite forms were mainly found in caecum 
and intestine, as well as stomach and gills. In 

legislation, and that the parasitation with A. oc-
topiana is common, octopus can only be consid-
ered suitable for human consumption provided 

without a gastronomic interest, i.e. intestines. 
Additionally, it seems that the application of 
prophylactic measures is the best way to avoid 

pending the approval of any chemotherapeutic 
agent to eradicate this infection in common 
octopuses destined for farming.
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