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Results show that the selected battery of biomarkers is effective to assess and compare the health status of different 
populations of mussels exposed to different ecological conditions and impact. However, it has been proven that 
environmental factors such as seasonality and latitude change the condition of the animals directly for parameters like 
the gamete developmental cycle and parasitic burden among others, thus affecting indirectly the response measured in 
the selected biomarkers. Thus, to be able to perform an effective evaluation of the health condition of mussel 
populations the research of baseline biomarker values and physiological and ecological parameters must be carried out. 

 Results and conclusion 

 

 

The biomarker approach has been widely used in mussel monitoring programs for several years. However, up to now it 
has not been commonly used in high latitude study areas. In order to establish reference values and test the assessment 
effectiveness of the selected cellular and tissue-level biomarkers in the Northern Atlantic Ocean, mussels from two sites 
with different levels of environmental impact from different localities in Norway have been sampled and studied. 

 

 
Introduction and main objectives 

 

 

 

 
Materials and methods 

Histopathology 

Hematoxilin/Eosin 

Neutral lipids 

ORO 

Lipofuscins 

Schmorl’s 

LSC 

Β-gus demonstration 

LMS 

Hexosaminidase 

A B 

DE L L 
DE 

C D 

DP 
DP 

E F S
P 

GR 

G H NL 

NL 

Micrographs showing sections stained with 

hematoxilin/eosin from digestive tubule of a 

mussel from the reference site (A) and from 

the harbour (B) in Trondheim, where epithelial 

thinning can be appreciated. Histopathological 

details of sections stained with hematoxilin/ 

eosin showing unidentified digenean parasites 

in the digestive gland (C) and in mantle (D) of 

mussels sampled in the WWTP in Trondheim 

and in the reference site in Tromso, 

respectively; a granulocytoma (E) from the 

impacted site in Tromso and a severe infection 

(F) where digenean sporocysts can be seen. 

ORO staining of digestive gland of mussels 

from the reference site (G) and from the 

harbour (H) in Trondheim. (DE) Digestive 

epithelia, (L) lumen, (DP) digenean parasite, 

(GR) granulocytoma, (SP) Sporocyst and (NL) 

Neutral lipids. 
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