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Abstract: � e Antarctic continent is considered one of the most well preserved areas of the planet; however, human occupation of 
this environment, for research purposes, generates impacts on the ecosystem, especially near scienti� c stations. Studies on structural 
alterations, mainly of the liver and gills of � sh are an important source of information of environmental toxicity. � is work intended 
to evaluate histopathologically, the livers and gills of the Antarctic � sh species Notothenia coriiceps and Notothenia rossii captured 
in Admiralty Bay, where the Comandante Ferraz Brasilian Antarctica Station is located. Histological and ultrastructure techniques 
were employed. � e only liver diseases found were necroses and hyperplasia, aneurysm and branchial detachment were the diseases 
found on the gills. � e occurrence of alterations, both in the liver and gills, was low and punctual, although with higher incidence 
in the N. coriiceps than N. rossii. It can be concluded that the low alteration occurrence rate, does not a� ect the functionality of 
the analyzed organs, as it presents no lethality to the species.
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Introduction
Studies reporting human activity in the Admiralty Bay 
date back to 1987, with the beginning of the analyzes of 
hydrocarbon concentrations in sediments and on the 
water surface (Bícego  et  al., 1996; Oliveira  et  al., 2007; 
Martins  et  al., 2010). The research about distribution 
and concentration patterns of waste indicators deriving 
from the station in soil samples (Montone  et  al., 2010), 
the biomonitoring of genotoxic potential through nuclear 
erythrocyte abnormalities (Ngan  et  al., 2007) and the 
evaluation of heavy metal concentration (Santos et al., 2006) 
are examples of well-studied cases. 

Histopathological and ultrastructure analyses are 
excellent methodological tools in studies of environmental 
biomonitoring with the � sh as a biological model. Damage 
detected in cells, tissues or organs exposed to polluting 
agents represent an integration of cumulative e� ects of these 
substances in a physical and biochemical manner (Myers 
& Fournie, 2002).

This work has the objective to evaluate, from a 
histological and ultrastructure aspect, the health of Antarctic 
� sh Notothenia rossii and Nototehnia coriiceps, collected in 
di� erent points of the Admiralty Bay – King George Island – 
South Shetlands Archipelago, Antarctic Peninsula.
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Materials and Methods
In  Admira lty  B ay,  the  Antarc t ic  f i sh  sp ec ies 
Notothenia coriiceps (n = 36) and Notothenia rossii (n = 26) 
were collected with line and hook at depths ranging from 10 
to 25 meters and sacri� ced, according to the Committee of 
Animal Experimentation-UFPR n°496. Five sampling 
stations were established: Comandante Ferraz Antarctica 
Station (EACF) (62° 04' 59,3" S and 58° 23' 23" W); Punta 
Plaza (PP) (62° 05' 26,9”S and 58° 24' 11,9”); Arctowski, in 
front of the Ecology Glacier (ECO) (62° 10’ 03,5” S and 58° 
26’ 59,8”); Botany Point (BO) (62° 06’ 15,7” S and 58° 21’ 
14,0”) and Refúgio 2 (R2) (62° 04’ 14,5” e 58° 25’ 16,5” W). 

For the light microscopic analysis (MO), liver and gills 
were fixed in ALFAC, included in Paraplast Plus® and 
stained with haematoxylin and eosin (H.E) (Clark, 1981). 
For electronic microscopy the gills and liver were � xed in 
Karnovsky (1965). � e analyses and documentation of 
the material were made using an electronic transmission 
microscope JEOL 1200EX II. The liver and branchial 
histopathologies were analysed and identi� ed according to 
Mallat (1985), Roberts (1989), Brasileiro-Filho (1994). � e 
lesions were quanti� ed according to Bernet’s index (Bernet 
et al., 1999).

Results
Histologically, the liver and branchial tissue of the 
N.  coriiceps and N. rossii follow the pattern described in 
literature. � e liver is constituted of cells called hepatocytes 
and liver parenchyma (Figure 2) while the branchial strand 
is made of a primary lamella, which in turn is made of two 
rows of breathing or secondary lamellas (Table 1; Figure 2). 

Necrosis was the only liver alteration found and just 
in N. corriceps (20% BO, 25% EACF and 7.7% of the � sh 

captured showed the lesion), while branchial detachment, 
aneurysm and hyperplasia were found in the gills of both 
species (Table 1; Figure 2). Analyzing the sampling stations 
and species collected, the occurrence of histopathologies 
was punctual and only a� ected a small number of animals. 
On the N. coriiceps a slightly higher occurrence rate was 
noted (Figure 1). � e averages  of the lesions  indicated 
by Bernet’s Index in each sampling station and each species 
are shown in Figure 1, suggesting that the highest values    
for N. coriiceps indicate that the species is more sensitive.

Discussion
Studies report that Antarctica has been a� ected for some 
time by sporadic pollution events, generated by the intensity 
and variety of human activities, which have increased over 
recent years (Oliveira et al., 2007; Tin, 2008). � e branchial 
detachment or edema was one histopathology found in all 
collected animals, regardless of the species or sampling 

Table 1. Percentage of Nothotenia coriiceps (NC) and Nothotenia rossii (NR) gill lesions in each of the sampling station measured. BO = Botany; 
EACF = Comandante Ferraz Brazilian Antarctica Station; ECO = Ecology; PP = Punta Plaza and R2 = Refúgio 2.

 Detachment Aneurysm Hyperplasia

Collection sampling NC NR NC NR NC NR

BO 80,0 - 40,0 - 60,0

EACF 75,0 100,0 0,0 0,0 0,0 33,3

ECO 100,0 100,0 25,0 0,0 83,3 22,2

PP 80,0 100,0 0,0 8,3 100,0 41,7

R2 33,0 0,0 0,0 0,0 0,0 0,0

Figure 1. Average of Bernet’s Index (alterations in the gills and liver) for 
each sampling collection and species. Notothenia coriiceps: Columns fi lled 
and Notothenia rossii: Empty columns. BO = Botany; EACF = Comandante 
Ferraz Brazilian Antarctica Station; ECO = Ecology; PP = Punta Plaza and 
R2 = Refúgio 2.
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Figure 2. Light microscopic (a, b, e, h and i) and electron micrograph (c, d and g) of liver (g to i) and branchial (a to f) of N. coriiceps (c, d, e, f and i) and 
N. rossii (a, b, g and h). a) Cross-sections through the normal lamellae and detail in c; b) Branchial detachment and detail in d; e) Hyperplasia (*) and aneurysm 
(). f) Detail of aneurysm. h) Cross-sections through the liver and detail in g) () nucleolus; () lipid droplets. i) Necrosis.
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stations. � is alteration acts as a defensive mechanism, 
decreasing the super� cial area of the gills, and increasing 
the spreading distance to the harmful agent (� ophon et al., 
2003). Aneurysm was found only one N. rossi and 
� ve N.  coriiceps, and for Van den Heuvel  et  al.  (2000), 
this damage leads to death of the pillar cells, causing 
accumulation of blood cells in the region. Hyperplasia of 
the gills was the main pathology found, detected in both 
species but predominant in the N. coriiceps. Hyperplasia may 
be a typical defense mechanism which works by increasing 
the di� usal distance between the polluents and the blood 
� ow, causing hindrance to gas exchanges (Dutta et al., 1993; 
Karan et al., 1998).

Conclusion
Liver and branchial alterations reported in this study are 
not speci� c of one harmful agent, with the possibility of 
being a result of physiological mechanisms or many types 
of physical, chemical and biological agents of Admiralty 

Bay. From the data analyzed, it can be concluded that the 
functionality of the analyzed organs was not a� ected and 
thus, may not be classi� ed as lethal to the species under 
investigation.
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