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Summary 
 

In 9 crossbred piglets of two- and three-breed cross, obtained by mating of pure 
breeds Duroc, Hampshire, and Pietrain Landras, enzyme levels of creatine kinase and 
cortisol before and after exposure to some technological stress factors were pursued. 

In the control group animals, individual levels of creatine kinase and cortisol were 
293-392 IU/l, respectively, 180-320nmol/l, being placed at the upper limit of their reference 
value but, with one exception, decreased during the experiment, 196-333UI/l for creatine, 
and 172-235nmol/l for cortisol, which is justified by the improvement of maintenance. 

In all experimental animals of the consignment higher levels of creatine kinase and 
cortisol were found at the end of the experiment: 462-945UI/l, compared to the onset: 298-
409UI/l for creatine kinase, respectively 243-629nmol/l to 185 -291nmol/l for cortisol. 

In two individuals from the experimental groups E2 and E3, considered carriers of the 
gene "hal", the differences in values recorded at onset and end were very significant (P 
<0.001), in E2- from 298UI/ml to 945UI/ml for creatine kinase and of 245 nmol/L to 629nmol/l 
for cortisol, at E3 from 357UI/ml to 920UI/ml respectively from 272nmol / L to 598nmol / l for 
cholesterol. 

Fluctuations ± of creatine kinase and cortisol were recorded in the same animals. 
Key words: Pigs, creatine kinase and cortisol relationship, identifying PSS. 

  
Although currently identifying carriers of gene "hal" is possible by molecular 

genetic testing, in this case DNA (3), it is still very expensive and less accessible to 
all breeders. Accordingly, identification of undesirable gene carrier pigs by halothane 
test, creatine kinase levels, cortisol and blood groups is still practiced extensively. But 
there are also many contradictions. Thus, Michell and Heffron (7) found a similar 
cortisol secretion in both susceptible pigs (nn) and the resistant ones (NN and Nn) in 
stress free situations, and capacity to secrete cortisol in pigs susceptible to stress 
conditions. Marple and Cassens (6) have suggested an increased production of 
cortisol rather than reduced capacity to secrete cortisol in susceptible animals (nn), 
and the results of Siard et al. (9) indicate that animals with genotype NN for MHS had 
lower cortisol values than Nn animals. 

The objectives of our investigation are focused on the possibility of 
identifying more precisely the genitors, potential carriers of undesirable gene, 
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through a biochemical test based on serum level correlations of the enzyme-
creatine kinase and cortisol. In reaching the objective, we pursued from the 
knowledge that the enzyme is involved in intensive energofagic processes during 
muscle labor (4), and many stress factors change, essentially, the corticospinal 
adrenal steroid status (1). 

Despite the supporting evidence that the creatine kinase assay is 
sufficiently precise (2, 4), supplementing it with another parameter, disrupted in the 
PSS, is a good sign. Furthermore, in terms of maneuvers, the proposed test is 
easy, because it can be practiced in the same part of which the serum creatine 
kinase level is determined. 

 
Materials and methods 

 
The present study is based on investigations on crossbred piglets of two- 

and three-breed crosses resulting from mating of Landrace, Duroc, Hampshire and 
Pietrain, to identify "Hal" gene carriers by dosing of creatine kinase, as it was 
described by our research team previously (2). 

Working methods were the same as reported (2), but in addition, from the 
serum levels of creatine kinase (CK) and cortisol (CS) were determined. 

Dosing of CK was done using the “CK-NAC Liquid Reactive” kit, processed by 
CobasINTEGRA 400 analyzer and the total concentration of CS was quantified by RIA. 

Reliability of the test was performed by intubation of a gene carrier of 
potentially undesirable gene (n) pig with halothane, chosen after CK and CS levels.  

 
Results and discussions 

 
The results obtained from this protocol, described above, are presented in 

Tables 1 and 2. 
In control group animals, individual values of CK, at the beginning of the 

experiment, varied between 293 and 392 IU/ml serum (Table 1), values near to the 
upper reference level (11). We believe that these values of the enzyme are an 
expression of poor management.  

Table 1 
Levels of seric creatine kinase and cortisol in the control group 

Specifi
c 

Values of creatine kinase 
(IU/ml) 

Reference 
Values 

Values of cortisol 
nmol/l 

Reference 
Values 

 onset end dif.+/-  onset end dif.+/
- 

 

M1 335 341 +6  320 328 +8  
M2 392 333 -59 66,7- 248 235 -13 175- 

M3 293 229 - 64 489,9 180 172 -8 625 

M4 309 196 - 113  212 196 -16  
X 332.25 274.75   240.0 232.75   
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At the end of the experimental period, a reduction in CK values was noted, 
varying between 196 and 341 IU/ml, with one exception, the increased enzyme 
levels, in 6 IU/ml on a pig (M1). Thereupon enzyme values were closer to average 
physiological reference range (11). The explanation for this decrease may be 
amended by increasing comfort of animals. 

With regard to values recorded in piglets CS control group, is found from 
Table 1 that they have fluctuated between 180 and 320 nmol/L at onset. At the end 
of the experiment their values were lower with -8-16 nmol/l in three piglets, ranging 
between 172 and 235 nmol/l and only one (M1) found an increase of 8 nmol/l. 

Regarding correlations between CK and CS values, increased value 
parameters were found in the same pig (M1) and decreasing values were observed 
in piglets from the same batch. Moreover, the maximum decrease was identified in 
the same animal (M4), with -113UI/ml for CK and -16 nmol/l for CS. 

In the batch of experimental animals (Table 2), it is shown that serum CK 
had, at first, values comparable to those found in control group, mean value being 
only 23.95 IU/ml higher than the average control batch. In values, and in these 
piglets, they were placed to the upper reference levels (11). 

 
Table 2 

Levels of seric creatin kinase and cortisol in the experimental group 
Specific Values of creatine kinase 

(UI/ml) 
Reference 
values 

Values of cortisol 
nmol/l 

Reference 
values 

 onset end dif.+/-  onset end dif.+/-  

E1 361 531 +170  291 422 +131  
E2 298 945 +647 66.7- 245 629 +384 175- 

E3 357 920 +563 489.9 272 598 +326 625 

E4 356 462 +106  212 310 +98  
E5 409 646 +237  285 412 +58  

X 356.20 700.8   261 474.2   

  
In serum samples collected from animals subjected to stress factors, there 

was an increased CK level in all animals of the consignment. Average of values, 
700.8 IU/ml, was 211.4 IU/ml upper limit of reference value (489.4 IU / ml) 
(10). These increases are clearly the result of subjecting the animals to stress 
factors. Their effect is reflected in a significant increase, (P <0.01) in the differences 
between the two groups.  

As for piglets in the control group and those in the experimental group 
there was an increase, significant CS values at the end of the experiment to the 
values recorded at onset (Table 2).  

Average increases at the end of the experiment were followed for the two 
parameters, 344.6 IU/l for CK (356.2 to 700.8 of onset and end) and 213.2nmol/l for 
CS (261 at onset and 474.2nmol/l at the end).  
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 Regarding the correlations of the two parameters in piglets of experimental 
batch, they existed. Overall, both parameters were higher at the end (table 2). At 
the individual level, peak CK and CS increases were registered in the same 
individuals: E2: 647 IU for CK, 384nmol/l for CS, respectively E3: 563 IU/ml for CK, 
326 nmol/l for CS. 

 Piglet (E2) whose values were peak CK and CS has undergone halotan 
test. The test had fully expected significance, only skin changes being present, 
noted by zonal hyperemia alternating with normal areas, depriving seizure 
phenomena.  

Following the results we consider that cases with values of CK and CS 
higher than the average value of the batch, at the end of the experiment, can be 
considered as heterozygous carriers "NN" or homozygous "nn". It is the case of 
identified appropriate piglets E2 and E3, the values of parameters determined at 
the end experiment exceed significantly the average value of indicators in the 
group followed. Moreover, the values recorded in these individuals, both CK and 
CS, were higher than the maximum allowed for pigs from swine species. 

 Based on the results obtained we conclude that concomitant determination 
of serum parameters, CK, respectively CS in pigs, may represent a way that gives 
more guarantees in the early detection of individuals who carry the gene "Hal". 

 On the other hand, if we consider that a first consequence of increased 
cortisol in blood plasma by more than 40% (10), endangering the welfare of 
animals, we have one more reason to make co-determination of CK and CS.  

Concordance, but separation in CK levels, respectively CS, and genetic 
structure of pigs for gene “Hal” has been identified by other authors. Thus Siard et 
al. (9) observed in piglets of several races a correlation between serum levels of 
cortisol and individuals who carry the gene "hal", so, "Nn", "nn". In individuals with 
genotype Nn (carriers), cortisol levels were higher compared with those undignified 
(NN), thereby assuming the existence of a relationship between adrenal function 
and the presence of undesirable gene. 

Hartman (5), starting from the assumption that the level of corticosteroids 
in plasma is a very important clinical indicator of the stress degree, found an 
increase in cortisol after transport, with 9 to 64 nmol/l. 

Large differences between individual values in the study recalled but also 
those of Mitchell and Heffron (7), Marple and Cassens (6), are due to genetic 
differences, including gene involvement "hal" in piglets with higher levels of cortisol. 

 
Conclusions 

 
Individual values of creatine kinase determined at the end of the batch 

experimental piglets, with variation between 462 and 945 IU/ml, proved 
susceptibility to some stress factors. 
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Oscillation of individual values of cortisol in piglets from experimental 
batch, with variation between 310 and 649 nmol/l, reinforcing the belief, that there 
are individual differences in response to genetically determined stress factors. 

In individuals with higher levels of creatine kinase and cortisol that the 
average batch 700UI/ml respectively 474 nmol/l, the response was generated by a 
genome in which are present, in single or double dose, the “hal” genes. 

Concomitant determination of creatine kinase and serum cortisol in pigs 
increases the chances of detecting “hal” gene carriers. 

Correlation between serum cortisol and creatine kinase in pigs may 
represent a definite way to assess the "wealth" status of animals and meat quality 
obtained from them after slaughter. 

 
References 

 
1. Baba, A.I., ImplicaŃiile stresului în patologia nutriŃională şi metabolică. În 

Patologia nutriŃională şi metabolică a animalelor, sub redacŃia S. Ghergariu. 
Ed.Med.Vet., Bucuresti, 1995. 

2. Bonca, Gh, Urian, R., Frunza Ilinca, Mircu, C., Ardelean, V., Identificarea 
porcilor purtători ai genei Hal prin dozarea creatin kinazei serice. 
Rev.Rom.de Med.Vet., 2008, vol. 19, 2, 56-63. 

3. Fujii, J., Otsu, K., Zorzato, F., DeLeon, S., Khanna, V.K., Weiler, J.E., 
O’Brien, P.J., MacLennan, D.H., Identification of mutation in Porcine 
Ryanodine Receptor associated with malignant hyperthermia. Science, 1991, 
253, 448-451.  

4. Forestner, M., Structural Changes of Creatine Kinase upon Substrate Binding, 
Biophysical Journal, 1998, 75, VIII, http://www.Clinicalbiochemistry.com 

5. Hartmann, H., Criteres biochimiques et hematologiques du stress et leurs 
relations avec les mecanismes de defence.Rec.Méd.Vét., 1998, 164, 743-50. 

6. Marple D.N., Cassens R.G., Increased metabolic clearance of cortisol by 
stress-susceptible swine. J. Anim. Sci., 1973, 36, 1139–1142.  

7. Mitchell, G., Heffron, J.A., Plasma cortisol levels in pigs susceptible and 
resistant to malignant hyperthermia, J.S. Afric. Vet. Assoc., 1981, 52, 109-
112.  

8. Shah,T., Pork disease causes leathery, watery texture. http://www.University 
Wire-Highbeam Reserch, Inc., 2008. 

9. Siard, N., Kovae, M., Ladewig, J., Štuhec, I., Relationship between MHS 
status and plasma cortisol concentration in individually confined pigs. Czech 
J. Anim. Sci., 2003, 48, 265-270.  

10. Pavičić, Z., Vučemilo Marija, Tofant, Alenka, Hañina, Suzana, Cortisol 
level in the blood plasma of pigs immediately before and after transport. 
ISAH, 2003, 4, 122-126. 

11.***-Metabolic Storage Disorders and Inborn Errors of Metabolism, În:The 
Merck Veterinary Manual (2008). 


