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ABSTRACT 
 
Microbiology and management of a bite wound infections represent a significant burden to 
humans and animals, health care professionals and veterinarian surgeons.  While many of 
these wounds require minimal therapy or no therapy, significant number results in infections, 
which may even be life-threatening. In addition to local wound infection, other complications 
may occur.  
 
The bacteria associated with bite-wound infections generally originate from the oral cavity of 
the biting animal, as well as from the bitten animal’s skin flora.  Wound management 
includes the administration of proper local care and the use of proper antimicrobial agents 
when needed.  The clinical presentation and appropriate treatment of infected bite wounds 
vary according to the causative microorganism.6 

  
Adjunctive laboratory data may assist the clinician in supporting the diagnosis of infected 
wound while awaiting cultural test results.  Determination of the concentration of acute phase 
protein (APP), such as ceruloplasmin, can be used as a direct measure of inflammation 
activity in the evaluation of adequacy of antibacterial therapy for infected diseases in human 
and veterinary medicine.4,7  Ceruloplasmin (Cp) is an α-glycoprotein that is considered one of 
the positive acute phase proteins in mammals.  Serum levels of ceruloplasmin may be useful 
marker of infection diseases for cetaceans1 but its use in the evaluation of response to therapy 
remains poorly defined.    
 
Serious infections can result from wounds that were caused by bites from aquatic animals.  
Principal predators of cetaceans include sharks, other cetaceans, polar bears etc.  It is known, 
that male dolphins often have scars that can be attributed as wounds from other male 
dolphins.10  A number of oceanaria are involved with rehabilitation programs that result in 
presentation of injured animals with wounds.9   
  
The aim of this study was to define the time course of Cp levels in bottlenose dolphin 
(Tursiops truncatus) with infected bite wounds according to their response to the initial 
antimicrobial treatment.  Three male subadult bottlenose dolphins with infected wounds (5 
cases) were examined in our study.  Clinical data and complications were registered.  Blood 
samples were obtained before and during treatment weekly for measurement of serum 
concentration of Cp, and determination of clinical and biochemical analyses.  A manual 
method based on PPD-oxidase assay was used for the determination of ceruloplasmin.5  
Aerobic and anaerobic cultures from the wounds were taken before any treatments.  
Antibiotic-sensitivity tests were performed.  All animals received a broad-spectrum antibiotic 
for the first seven days.  With cultured results, antibiotics were changed if indicated.  The 
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cases were retrospectively classified in two categories: those cases requiring no change of 
initial administrated antibiotics (group A, 3 cases), and change of antibiotics (group B, 2 
cases).  
 
Table 1 shows the weekly-detected concentrations of ceruloplasmin (mg/dl) for affected 
dolphins.  All animals were completely healthy before accidents (level 0).  All bottlenose 
dolphins evaluated in the study had increased concentrations of ceruloplasmin at the time of 
diagnosis (level 1).  Concentrations of ceruloplasmin decreased significantly in all animals at 
the end of the study period and returned to their initial levels (level 4).  Ceruloplasmin 
concentration decreased more rapidly to initial level in group A than in group B, furthermore 
Cp concentration slightly increased before change of antibiotic in group B (level 2 and 3).  
          
        Table 1. Serum concentration of ceruloplasmin in Bottlenose dolphin  
 

  level 0 level 1  level 2 level 3  level 4 
Group A Case 1 14,43 27,5 23,1 19,6 17,8 
 Case 2 17,5 26 22,8 17,8 17,5 
 Case 3 18,1 28,1 24,1 20,5 14,8 
Group B Case 4 15,05 27 38 20,1 19,1 
 Case 5 14,43 29 31,6 24,7 15,89 

 
 
Significant increases in Cp were observed in bottlenose dolphins with ineffective initial 
antibiotic therapy.  The inflammatory mechanisms in these infections are similar to those 
seen in other conditions that lead to systematic inflammatory response and multiple cytokine-
mediated organ failure syndromes.2   Furthermore it is already known that ceruloplasmin is a 
multicopper plasma protein involved in wound healing through copper-induced vascular 
endothelial grown factor (VEGF) expression and copper-dependent activation of hypoxia-
inducible factor (HIF)-1.3,8  
 
Changes in serum concentration of ceruloplasmin in bottlenose dolphins with infected 
wounds during antibiotic therapy were determined.  Overall, measurement of concentrations 
of selected acute-phase protein, such as ceruloplasmin, can help to evaluate the response to 
initial antibiotic treatment in infected dolphins. 
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