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ISTITUTO ZOOPROFILATTICO SPERIMENTALE 
DELL’UMBRIA  E  DELLE  MARCHE-PERUGIA

Introduction
Various environmental effects may adversely bear on  welfare of farmed pigs under 
intensive farming conditions, which may cause chron ic rather than acute stress as a 
long-term effect of modern husbandry techniques. Th ese may in fact overtax the 
animals’ coping ability and force them to long-lasti ng homeostatic control actions. In 
general, whenever animals are forced to severe, pro longed coping reactions with a 
considerable energy expense, welfare is poor and a serious depression of the immune 
system eventually turns out as one of the negative outcomes.

Materials and methods
In this work we studied the innate immune system mo dification in thirty swine of a 
“healthy” herd. It was classified as “healthy” becaus e of the very low levels of 
environmental stressors evidenced in repeated inspe ctions and the conclusion was 
confirmed by the main farm production figures at th e beginning of the trial.Venous 
blood samples were collected monthly from April to July (15 animals) and from 
December to March (15 animals) in vacuum tubes with out anti-coagulant. Serum 
lysozyme was measured by the lyso-plate assay. Seru m Bactericidal Activity was
performed according to a previous method validated for cattle (Amadori, 1997). The 
haemolytic complement assay was carried out in micr otitre plates. Iron and zinc were 
assessed by a Konelab 200 biochemical analyzer usin g specific kits (Sentinel 
Diagnostics, Italy). The one sided Mann- Whitney tes t was used to compare data in two 
different swine groups tested in two seasons (Summe r and Winter); the one-sided p-
value  was calculated and statistical significance was considered at p < 0.05. Statistical 
analysis was performed with Stata11.1 (StataCorp LP StataCorp).

Results and Discussion
In the summer season all groups investigated showed  bactericidal activity and free 
complement values higher than in winter season (P<0 .05). Lysozyme activity resulted 
significantly higher (P<0.05) then normal in winter  season. Significantly reduction 
(P<0.05) of iron and zinc were evidenced in winter season (Tab. 1 Tab. 2).
The investigations results provide indications that  natural immune system varies 
according to the winter or summer season even if sw ine are recovered. Probably the 
changes recorded may be attributable to the environ mental stress induced into the 
animals by lower winter temperature. 
Thermal discomfort forces the natural immune system  to cope with sub-optimal 
environmental conditions. An exposure to cold envir onment temperature compromises 
their innate immunity status, making them much more  susceptible to other stressors or 
specific diseases. 
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P<0.0517.30 ± 2.0314.56 ± 2.63γ globuline g/l

P<0.00115.38 ± 2.6424.49 ± 7.24β globuline g/l

P<0.0513.01 ± 2.4710.35 ± 3.43α globuline g/l

N.S.33.88 ± 1.6132.61 ± 4.62Albumina g/l

N.S.79.57 ± 3.4481.13 ± 6.71PT g/l

P<0.00125.19 ± 5.1544.47 ± 13.08Fe µmol/l

P<0.00180.50 ± 13.50354.72 ± 259.12Zn µg/dl

N.S.1.32 ± 0.750.81 ± 0.36Aptoglobina mg/ml

P<0.001219.45 ± 29.68384.55 ± 41.07PAO µmol HCLO 
neutralizzate

P<0.00145.93 ± 9.4626.33 ± 3.68ROM’s mmol H2O2

P<0.0016.15 ± 1.433.57 ± 0.78Lisozima µg/ml

N.S.99.80 ± 0.4193.42 ± 13.96Complemento CH50

P<0.0525.20 ± 10.8538.59 ± 19.78Battericidia %

PINVERNOESTATET2

Tab 1 February blood sampling

P<0.0515.18 ± 3.7012.73 ± 2.38γ globuline g/l

N.S.19.02 ± 5.2115.21 ± 2.48β globuline g/l

N.S.13.67 ± 2.9412.57 ± 1.56α globuline g/l

P<0.00135.25 ± 2.9629.19 ± 2.75Albumina g/l

P<0.00183.17 ± 6.9470.37 ± 4.10PT g/l

N.S.32.58 ± 6.8729.49 ± 5.42Fe µmol/l

P<0.001121.47 ± 22.17224.18 ± 116.56Zn µg/dl

P<0.051.93 ± 2.040.65 ± 0.45Aptoglobina mg/ml

P<0.001213.99 ± 18.24308.08 ± 72.10PAO µmol HCLO neutralizzate

P<0.0534.32 ± 5.8529.36 ± 5.57ROM’s mmol H2O2

P<0.0012.01 ± 0.453.80 ± 0.74Lisozima µg/ml

P<0.00175.38 ± 17.9593.82 ± 10.75Complemento CH50

P<0.0526.54 ± 11.8639.25 ± 25.87Battericidia %

PINVERNOESTATET3

Tab 2  March  blood sampling
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