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Summary  
 

The aim of this study was to compare biochemical indicators of blood plasma of 
laying hens housed in two different housing systems (conventional cage system and deep 
litter system). In each housing system, 50 ISA Brown laying hens were observed during the 
laying period from week 20 to 42 of age. Blood samples for determination of biochemical 
indicators in plasma were collected during this period in week 20, 26, 35 and 42. Indicators 
of blood plasma metabolic profile of laying hens of all monitored groups during the laying 
period ranged in intervals stated for healthy animals. In some cases, significant differences 
between housing systems were found, however, these differences do not give clear 
evidence of the influence of the housing system on the health of animals. The differences 
were apparently due to different efficiency of each group during the laying period. 
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Public concerns about the welfare of laying hens resulted in minimum 
welfare directives in the European Union, with the imposing of a ban on 
conventional cages in 2012 (European Commission, 74/1999). Since then, cages 
are allowed only if enriched with nests, perches, and dust baths, i.e. facilities that 
improve the behavioural repertoire of the birds. Group size has been shown to 
have a significant effect on production traits. The general trend in layer strains is 
higher mortality, more feather and skin damage, and lower egg production as group 
size increases. 

Determination of the indicators of internal environment is one of the 
methods of evaluating the effect of the factors of housing environment on health 
and production of farm animals. It provides valuable information about relations 
between the internal environment of the organism, nutrition, age and performance. 
It contributes to an objective evaluation of functional and health condition and helps 
to discover and to diagnose animal diseases. 

 
Materials and methods  

 
 The experiments were performed on 100 laying hens of ISA BROWN 
breed, devided into two lots of 50 hens, each of them being housed in a different 
housing system: conventional cage system, and deep litter system. Both housing 
systems were situated in the same building with central system of ventilation and 
temperature regulation. 
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Blood samples were collected for biochemical observations, in order to 
point out the following blood parameters: amylase (AMYL), alkaline phosphatase 
(ALP), aspartate amino transferase (AST), alanine amino transferase (ALT), 
gamma glutamic transferase (GGT), total protein and uric acid. Blood sampling, 
and biochemical determinations were performed according to a proper laboratory 
protocol. Blood samples of all hens in experimental groups were collected at the 
age of 20, 26, 35 and 42 weeks, always between 7.00 and 8.30 h. 
 The observations also included the egg production and the average weight 
of hens during the experiment. 

 
Results and discussions 

 
There were no variations in egg production and in the average weight at 

hens during the experiment. The two evaluation indicators were not affected by the 
experiment, and they kept between the normal characteristic values for the ISA 
BROWN breed.  

The statistic interpretation of the blood parameters’ levels revealed the 
followings: 

- There were no statistically significant differences in alkaline phosphatase 
(ALP), alanine amino transferase (ALT), gamma glutamic transferase (GGT), 
and total protein.  

- The amylase (AMYL) activity suffered distinctly significant variations for p = 
0.0047 (p < 0.01) : at the age of 35 weeks,  it reached 263.20 ± 46.19 U/l at 
hens kept on deep litter system, and 316.93 ± 75.73 U/l at hens kept in 
conventional cage system. One could see that the amylase (AMYL) activity had 
been more intense at the hens kept on conventional cage system. 

 AMYL is one of the most important enzymes in the carbohydrates’ 
metabolism and it is produced by the pancreas. It is found both in the 
pancreas and in saliva. Increasing in AMYL activity can be associated with a 
light state of stress, or can occur as a result of an increasing food intake. (2). 

- The aspartate amino transferase (AST) activity is more intense at hens kept 
in conventional cage system: 206.33 ± 31.76 U/l, compared to the AST at hens 
kept on deep litter system: 186.60 ± 17.70 U/l. These values indicate 
significant differences between the two lots oh hens, p=0.0310 (p < 0.05), at 
the age of  35 weeks.  

 The increased activity of AST and of creatinchinase (CK) indicates some 
changes in the muscular tissue, and can produce stress. The increasing in 
the enzymatic activity can be caused by high level of proteine turnover in 
muscles (1). 

- At the age of 35 weeks, the hens on deep litter system showed significant 
higher differences (p < 0.05) (p=0.0170) of the uric acid (8.28 ± 0.94 mg/dl), 
in comparison with the lot of hens kept in conventional cage system (7.79 ± 
3.06 mg/dl). The variations in the uric acid depend on the quantity of the 
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purine that enters the body. A high level of purine in blood plasma is 
connected to the gout symptoms. High levels of the uric acid can be found in 
housing with high temperature (3). 

Table 1 
Biochemical indicators of blood plasma of laying hens 

 Differences 
Mann-

Whitney 
test Specification 

Lot 
Age 

(weeks) 
n X ± Sx CV % abs p* 

S 15 821.87 ± 132.92 9.82 
B 

20 
15 851.60 ± 154.29 18.12 

29.73 0.9834 

S 15 423.08  ± 98.59 23.30 
B 

26 
15 444.33 ± 116.51 26.22 

21.25 0.8034 

S 15 263.20 ± 46.19 17.55 
B 

35 
15 316.93 ± 75.73 23.95 

53.73 0.0047** 

S 15 392.03 ± 65.33 16.66 

AMYL** 

B 
42 

15 689.19 ± 461.12 66.91 
297.16 0.1013 

S 15 415.73 ± 40.19 9.67 
B 

20 
15 371.33 ± 56.66 15.26 

-44.4 0.0679 

S 15 281.83 ± 38.68 13.73 
B 

26 
15 269.97 ± 59.12 21.90 

-11.86 0.5614 

S 15 186.60 ± 17.70 9.48 
B 

35 
15 206.33 ± 31.76 15.39 

19.73 0.0310* 

S 15 152.55 ± 23.95 15.70 

ASAT* 

B 
42 

15 153.67 ± 13.19 8.58 
1.12 0.7244 

S 15 7.68 ± 0.94 12.27 
B 

20 
15 7.66 ± 2.46 32.11 

-0.02 0.4309 

S 15 7.55 ± 1.60 21.15 
B 

26 
15 7.41 ± 1.56 21.07 

-0.14 0.6482 

S 15 8.28 ± 0.94 11.40 
B 

35 
15 7.79 ± 3.06 39.28 

-0.49 0.0170* 

S 15 7.70 ± 1.53 19.87 

AC URIC* 

B 
42 

15 7.55 ± 1.31 17.32 
-0.15 0.7557 

*     - p < 0.05  (significant differences); 
**   - p < 0.01  (distinctly significant differences). 
 

Conclusions 
 

- The enzymatic activity at the hens kept on deep litter system remains between 
the normal physiological limits. 

- The activity of AMYL and of AST increases at the hens kept in a conventional 
cage system.  

- The uric acid reaches a higher level at the hens kept on deep litter system. 
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