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Effect of starvation on hepatopancreas of whiteleg shrimp (Penaeus vannamei) using computer-assisted 
image analysis on paraffin and frozen sections
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The hepatopancreas is the main organ of the gastro-intestinal tract in crustaceans and it is  routinely assessed by pathologists for 
signs of disease and health monitoring because it is the site of digestion, nutrient absorption, reserve storage, detoxification, 

synthesis and secretion of digestive enzymes. The hepatopancreas is mainly composed of four different cell types: E-cells, B-cells, 
F-cells and R-cells. R-cells resemble the absorptive cells of the vertebrate intestine and store mainly lipids and glycogen. Many 
decapods can survive weeks or even months of total starvation. In the past, a few studies focused on the influence of feeding on 
hepatopancreas structure but none of them using computed-assisted image analysis. Image analysis is a fast, objective and applicable 
method for routine screening of high number of samples, both for diagnostic perspectives and research applications. In the present 
study, whiteleg shrimp (2±1 g, C inter-moult stage)  were housed individually in glass tanks (27±1°C, pH at 7.8-8.1, and salinity at 
20±1 gL-1). Three feeding regimes were compared over a 15 days period: fed (5% of body weight/day); starved; and re-fed after 10 
days of starvation. Morphological changes caused by starvation were analysed in paraffin sections and frozen sections with computer-
assisted image analysis software (Visiopharm®). Hepatopancreatic parameters measured were: total tissue area, lumen area, lipid 
droplets, F-cells, and infiltration of haemocytes. Effect of starvation on the ultrastructure of the hepatopancreas was also studied 
by Transmission electron microscopy (TEM). Application of image analysis on a routine basis will permit health monitoring of the 
nutritional status in farmed decapods.
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