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Summary 

The n-acetyl-muramyl-hydrolase (lysozyme) is a factor of the innate humoral 
immunity, play primary role in the natural resistance of both animals and humans against 
various infectious diseases. The study of the function and determination of this parameter is 
very important for the health and productivity of domestic animals. Currently no data are 
available on the description of serum lysozyme concentration in porcine circovirus infection. 
In this study were investigated the concentration of serum lysozyme in PCV2 affected 
(Postweaning multisystemic wasting syndrome; Porcine dermatitis and nephropathy 
syndrome) and PCV2 positive healthy pigs. 
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Porcine circovirus type 2 (PCV2) is considered by most to be the etiologic 
agent of postweaning multisystemic wasting syndrome (PMWS) (1), but it is also 
found in association with numerous other conditions.  Although PCV2 has been 
determined to be associated with many of these conditions, there is still no 
scientifically sound proof that it is the causal agent.  Much of the role played by 
PCV2 in today's swine industry is still a mystery.  We know that the incidence of 
PCV2 associated conditions continue to rise in the Romanian swine herds. 
Lysozyme (N-acetyl-muramil-hydrolase) is a mucopeptide which show enzymatic 
activity directed against peptidoglican structure of wall of Gram positive bacteria, 
causing lysis of cells. The lysozyme is present in tissues and secretions (tears, 
saliva, blood serum, nasal mucosa, liver, spleen) in primary and secondary 
granulation of neutrophils, human monocyte, macrophages and some epithelial 
cells, intervening in the system oxygen independent phagocytosis, more with the 
ability to digerate than bactericidal activity. Serum levels of this mediator with role 
in the non-specific immunity are correlated with the operating granulocyte system. 
Therefore, the scanning of this parameter to all swine categories will reflect the 
capacity and functionality of this defense mechanism under PCV2 infection. 

 

Materials and methods 
 

In this study were included serum samples (n=30) collected from all age 
categories (sows, weaning 4 week-old pigs, until fattening 22-week-old pigs). 
Serum lysozyme concentrations were determined by the method of Spinu et al. (2). 
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Briefly 10 ml of 2% agarose dissolved in phosphate buffer (Sigma) was mixed with 
20 ml suspension of 24 hours culture of Micrococcus lysodeicticus (Sigma) at 66°C. 
This mixture was poured out in Petri’s dish. After solidifying at room temperature 12 
wells were made. Twenty microliters of undiluted sera were poured out in each 
well. The samples were incubated for 20 hours at 37°C and lytic diameters were 
measured. The obtained results were statistically processed use Statistica 6.0 
statsoft. For the diagnosis of PMWS and PDNS, the detection of PCV2 was made 
used in situ hybridization and immunohistochemistry. 

 

         Results and discussions 
 

Figure 1 illustrates the serum lysozyme activity that shows wide variations. 
Among the studied swine categories of the elevated concentrations of serum 
lysozyme are registered to PMWS and PDNS affected swine, compared to other 
categories (PCV2 positive healthy swine) (Figure 2 and 3).  

    

  
Fig.1.The lysis area of micrococcus made by lysozyme from the sera of a PMWS 

affected swine (A), and clinical healthy 10-week-old swine (B). 
 

Among the studied swine categories of the elevated concentrations of 
serum lysozyme are registered to PMWS and PDNS affected swine, compared to 
other categories (PCV2 positive healthy swine). Figure 3 and 4 shows the presence 
of PCV2 antigen and DNA in lymph nodes and kidney of PMWS and PDNS 
affected pigs. Lysozyme presents an increased antibacterial activity, being one of 
the effects of granulocyte cells and macrophages, but the bactericidal activity is 
only effective on Gram-positive bacteria, less on the Gram-negative. This explains 
why the bacterial co-infection (Haemophillus pleuropneumoniae, Haemophillus 
parasuis, Salmonella spp., Arcanobacterium pyogenes) are caused by Gram-
negative germs, complicating the pathological picture, and often being the cause of 
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death. It appears that the collapse of immune reaction causes inability to respond 
effectively to the complexity of infections that can evolve concurrently. These 
issues are valid to younger pigs.  
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Fig.2.Graphic interpretation of lysozyme count to all studied categories. 
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Fig.3.Graphic interpretation of lysozyme count to PMWS, PDNS and 10,12- week-

old healthy pigs. 
 

The study of serum lysozyme activity in circoviral infection has not been 
made until now, or at least not available data. Therefore this study is the first which 
described the changes of this defense mechanism under PCV2 infection. 
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