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     This study was undertaken in order to assess the 
damage caused by Pomphorhynchus bulbocolli to 
Catostomus commersoni (white sucker). Three 
specimens of C. commersoni were collected during 
early September 2014 via gill net from Canadarago 
Lake (Otsego County, New York), then dissected and 
examined for intestinal parasites. Upon dissection, 
damage to the fish intestine was macroscopically 
visible, with the intestine perforated when infected 
with P. bulbocolli. Intestines observed to be infected 
with P. bulbocolli were opened with a longitudinal 
incision and fixed in neutral buffered formalin with the 
acanthocephalans remaining attached. Histological 
sections of intestinal tissue infected with P. bulbocolli 
were generated according to conventional methods.  
Histological sections of intestine with P. bulbocolli 
attached were compared with histological sections of 
intestine in which no worms were present. 
Examination of sections revealed extensive damage 
in the form of profound tissue destruction, as well as 
proliferation of cells at the sites of wounds. These 
changes were observed at the mucosa, submucosa, 
and muscularis layers of the fish intestine, eventually 
penetrating the connective tissue. 

    Fish were collected from Canadarago Lake September 
2014 via gill net. Fish were dissected and examined for 
parasites via a longitudinal incision of the intestine. 
Intestines were preserved in neutral buffered formalin 
with the acanthocephalans remaining attached. Sections 
of intestine were cut into 1 cm3 samples and embedded 
in paraffin. Histological sections were generated and 
stained according to conventional methods, then damage 
was assessed with a microscope.  
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Histopathology of Catostomus commersoni (white sucker)  
Infected with Pomphorhynchus bulbocolli (Acanthocephala) 

Using the microtome to 
make cross sections for 
slides 

White Sucker prior to dissection   

Composite of complete sucker intestine with attached P. bulbocolli 

Composite of 
intestinal  
cross section 

Slides with liquefactive necrosis 

Scanning electron 
micrograph of P. 
bulbocolli 

Slides with denuded epithelial layer, stratum compactum erosion, cell necrosis and initial sign of granuloma formation Proufound muscularis hyperplasia and granuloma spanning the serosa and 
adventitia  

     Acanthocephalan pathogenicity is often due to the depth of proboscis penetration as well as 
the intensity of the infection, which often elicits a complex immunological host response 
(Bullock 1963). Members of the genus Pomphorhynchus are known to penetrate the full depth of 
the intestine, evoking profound immunologic effects. Infection with P. bulbocolli results in a 
perforation of the gut wall layers, traversing the mucosa, submucosa, muscularlis, serosa, as 
well as the adventitia; discussed in previous studies of P. bulbocolli (Gleason and McDonough 
1981 and Schelhass 1980). This pathology has been found in other species of Pomphorhynchus, 
in other hosts (Dezfuli et al. 2002, Wanstall 1984, Amin et al. 2012, Irshadullah and Mustafa 
2012, and Chaicharn and Bullock 1967).  
  In this study, intestinal damage was seen with an unaided eye as complete intestinal 
penetration and felt macroscopically in the form of nodules of scar tissue, consistent with 
previous findings for other species of Pomphorhynchus ( Dezfuli 1991; Khurshid and Ahmad 2012) 
Catostomus commersoni is known to have a relatively thin gut, (Schelhass 1980), which may 
enable full penetration by P. bulbocolli and its relatives; however, it may not be the sole reason.  
Polzar and Taraschewski (1994) reported positive findings for proteolytic enzymes, including 
trypsin-like proteinase, in a related European species, P. laevis. The enzyme is likely to cause 
intestinal perforation. Thus, it is believed the coupling of these parameters led to intestinal 
perforation, in addition to a wide range of possibly enhanced host response (Dezfuli et al. 
2002).   

    However, this study also yielded a new result, not reported previously: liquefactive necrosis.  
Liquefactive necrosis is a phenomenon which features the complete disintegration of 
organismal tissue, in this case the fish host, into a liquid of varying consistencies.  At the site of 
liquefaction, all histologic features are lost (Heidel and Smith 2007). This phenomenon is 
distinguished from artifact caused by post mortem autolysis; the presence of the inflammatory 
response within and surrounding the area of liquefaction is not consistent with post mortem 
autolysis. This means of destruction may be due to the presence of the aforementioned 
proteolytic enzyme. Further research is warranted to confirm and further elicit the role of 
enzymes in the pathogenesis of such infections. � Add a sentence in which you define 
liquefactive necrosis 

     Our study confirms and extends the findings in prior reports. We note similar histopathology 
as previously reported. Confirming other reports (e.g., Amin et al. 2012), there was denuded 
epithelial mucosa and  dampened villi formation, resulting in probably decreased nutrient 
absorption by the fish.  The stratum compactum layer was thickened, separating the submucosa 
from the muscularis, which was essentially eroded at the area of penetration.  Instances of 
profound muscle hyperplasia due to cell proliferation occurred in both longitudinal and circular 
muscle layers, and there was evidence of granuloma formation in the serosa, a phenomenon also 
seen in P. kashmeriensis (Khurshid and Ahmad 2012).  As seen in previous similar studies, there 
was clear evidence of cellular necrosis within both the absorptive and muscle layers, and 
evidence of hemorrhaging. At the cellular level, there was evidence of increased monocytes, 
thrombocytes, basophils, neutrophils and eosinophlic granulocytes, all of which are due to 
immunologic host responses and consistent with other literature on the subject.   
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