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Summary  

 
The levels of Creatine Kinase enzyme before and after exposing to technological 

stress factors where studied in two groups. Control and experimental group were formed by 
nine half-bred piglets, tri or tetraracial obtained from breeding between pure Duroc, 
Hampshire, Landrace and Pietrain. 

In the control group, the individual enzyme levels where found near the superior 
limit of the reference value, but they decreased during the experiment because of the 
improving maintenance conditions. Two out of five animals of the experimental group were 
observed to have high increase level (P‹0,001); E2 from 298 UI/ml to 945 UI/ml and E3 from 
375 UI/ml to 920 UI/ml. Because of these values, the animals were considered as carriers in 
simple (heterozygote Nn) or double (homozygote nn) dose of HAL gene. This fact is partially 
confirmed through halothane intubation.  
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The unilateral selection, for a certain character, led to higher frequencies of 
same undesirable genes, followed by changes in the genetic structure of the 
population, with negative economic impact. 

An example is the hereditary calcium dismetabolia in swine, known as “pig 
stress syndrome (PSS)”, produced by undesirable genome homozygote autosomal 
recessive. The economic damages, in PSS , are very important, expressed by a 
high mortality rate due to grouping (batching) , vaccinations, transportation, and 
last but not least generating a low quality meat (2, 6, 7). 

The purposes of our investigation were the identification of the parental 
individuals which could be the possible carriers of the undesirable gene using a 
biochemical serological test – creatine kinase (CK) dosage. 

Although nowadays the identification of gene “hal” carriers is possible 
using a very precise test, of molecular genetics, the DNA (1,5), this are still very 
expensive 

This makes the halothane test the most used test, even though the CK 
evaluation has the same accuracy (4, 8). 

Also, regarding some procedures, the CK test is more facile because it can 
be done using a serum fraction drown (sampled) to detect certain transmissible 
diseases in swine. 
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Materials and methods 
 

The study was made a half-breed piglets, triracial and tetraracial obtained 
through crossbreeding between Landrace, Duroc, Hampshire and Pietrain 
individuals, raised in the swine farm of the Didactic Station of USAMVB Timisoara. 

For this experiment, we have made two groups, the experimental and 
control group, randomized made of nine animals, aged between 16 – 24 weeks, 
and having the weight between 20 – 35 kg. 

Soon after this, we collected blood samples from the auricular vein. After 
the separation of the serum, the samples were centrifuged, and from the serum we 
have determined the CK level during a period of two days, the animals from 
experimental group, were moved periodically in stalls together with her individuals, 
they were disturbing during feeding, were caught and hanged tight. All this time, the 
animals from the control group were not disturbed. 

Then, from all the animals in both groups we again collected blood 
samples, and followed the same procedures as the first time before sending at 
laboratory. 

The dosage of the CK level was made using the “CK-NAC Reactive liquid” 
kit, processed with the COBAS INTEGRA 400 analyzer. 

The results were then processed using the Mann Whitney (Wilcoxon) test, 
to determinate whether or not the differences between groups are statistically 
assured 

The test accuracy was ascertained through the halothane intubation of a 
piglet, which had a high level of CK. 
 

Results and discussions  
 

The results are shown in the 1st and 2nd table, and in the 1st and 2nd figure. 
The individual values of CK at the beginning of the experiment, in the 

control group, were between 293 and 392 UI/ml serum (table 1), so they were dose 
to the superior limit of the reference level (9). The uniformity of the group, 
expressed by the variability coefficient, is approximately 13%. 

Table 1 
Levels of serum creatine kinase in the control group 

Specific. Levels of creatine kinase (UI/ml) Diff. Reference  
 start final +/- values 

M1 335 341 +6  
M2 392 333 -59 66.7- 

M3 293 229 -64 489.4 

M4 309 196 -113  

X 332.25 274.75   
Sx 21.72 36.60   
s 43.43 73.20   
CV % 13.07 26.64   
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We consider that these values of the enzyme reflect the expression of poor 
living conditions. Overpopulation which is responsible for the diminution of forage 
front and rest space, the presence together of individuals with different ages and 
possibly poor ration, made the maintenance conditions to be inappropriate. 

At the end of the experimental period, we have seen a diminution of CK 
level, with values between 196 and 341UI/ml serum. These values were closer to 
the average of the physiological reference interval. The levels of CK in the control 
group are shown in figure 1. 

At the animals from the experimental group, we observed (table 2) that the 
serum CK values, at the beginning cud be compared with values obtained from the 
control group. 

In the serum samples from all animals, collected after expose at the stress 
factors, is observed a rise of CK level. The average values, 700.8 UI/ml serum was 
with 211.4 UI/ml serum higher that superior limit of references values (489.4 UI/ml 
serum). 

This rising is the certain effect of exposing animals to the stress factors. 
The effect of this is reflected in significant rising, P‹ 0.01, of differences between 
two groups. 
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Fig.1. Plotting the creatine kinase: left- values in control; right- experimental group 

 
The levels and the oscillation of CK values in animals from the experimental 

group are suggestive presented in figure 2. 
Table 2 

 Levels of serum creatine kinase in the experimental group 

Specific Levels of creatine kinase (UI/ml) Diff. Reference  
 start final +/- values 

E1 361 531 +170  
E2 298 945 +647 66.7- 

E3 357 920 +563 489.4 

E4 356 462 +106  
E5 409 646 +237  

X 356.20 700.80   
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Sx 15.04 98.96   
s 30.08 221.67   
CV% 8.44 31.63   

 
The most raised values is recorded at two animals from the group, cases E2 

and E3, having 945 UI/ml, respectively 920 UI/ml. These values are twice time 
higher that the values determinate registered at the beginning of the experiment. 

Using these results, we consider that the cases with superior CK levels then 
the average values of the group in the end of experimental period, maybe 
considerable that this cases are carrier heterozygote Nn, or homozygote nn. That is 
the case of E2 and E3 identified piglets. 

At the one of these animals, E2, CK level growing, touching 945 UI/ml, the 
beginning levels was 298 UI/ml serum was exposed on halothane test. 

The test doesn’t have the expected signification, revealing only modification 
of the skin like local hyperemia alternated with normal zone and muscular 
contracture, without the convulsive phenomena.  

After some authors (4, 8), CK represent a marker enzyme of muscular 
degradation though this enzyme participle in the stockage and the liberation of 
cellular energy. The enzyme catalyzing the transfer of the phosphate rest from ATP 
to creatine, it is ATP-creatinin-transfosfatase. This reaction is reversible and has an 
very important role in the stock of the fosfate reserve and the energy. The reaction 
practically is devolving anergonic, and his directions are determinate by the 
concentration of ATP. When the concentration of ATP decrease, for example when 
the muscle make am mechanic labor, the ATP concentration is constant 
maintained transforming creatine in creatinine, through yielding the phosphate to 
creatinine, when through ATP concentration increase, growing the creatine 
concentration. CK assure the role of tampon in the creatin-creatinin-phosphate 
system 

Forestner (4) sustained that any perturbation of calcium ions pomp and “hal” 
gene determine perturbation of the CK activity. 

Allen et al. quoted by Cole (3), follow the process of muscular degradation in 
a swine group, ascertaining that the local acidosis have a negative influence in 
adenozin-trophosphat muscular regeneration, establish an accelerated growing of 
the CK serum levels. Don t specific the local causes, but is susceptible that this 
phenomenon is made through pH modification under influence of the extracellular 
grows concentration of calcium ions. 

 
Conclusions 

 
CK individual values assayed at the end of experiment in the piglet from 

the experimental group, with variance between 531 and 945 UI/ml, certificate the 
susceptibility of these on stress factors. 
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Different levels of the CK determinate at the piglet from the experimental 
group represented the different answer of the animals in the stress factors, the 
answer being genetically conditioned. 

In the individuals, with superior values above the average of the group – 
700 UI/ml, the answer was generated by the genome with “hal” gene in simple (Nn) 
or double dosage (nn). 

Based on the results obtained at all the animals from the experiment, we 
consider that the CK serum levels could represent a standard for welfare animal 
evaluation and meat quality obtained after slaughtering. 
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