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Abstract 
We conducted feeding experiment with broiler chickens Coob 500. We used lucerne meal in the feeding mixtures. It 
contains carotenoids including lycopen. Lycopene may have important antioxidant implications. Lycopene levels in 
serum or tissues do not correlate well with the overall intake. It is a potent antioxidant in vitro and in human studies. 
We followed the effect of lucerne meal on expression of protein HSP 70 in our experiment. HSP 70 belongs to large 
group of high shock proteins which mediate organism´s response not only to temperature rise, but also to other 
unfavorable factors, e.g. exposure to heavy metals, hormones, oxidants, etc. We isolated mRNA from heart, spleen, 
liver, abdominal fat and we transferred transcription and PCR. Expression of HSP 70 was visualized on agarose gel. 
We detected that the lowest expression was in the heart, the greatest expression was detected in the liver. 
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1. Introduction 
 
Lucerne meal is included in the feeding mixtures 
because it stimulates the growth or it affects 
positively the utility [1].  
Alfalfa is well balanced in amino acids and rich in 
vitamins, carotenoids [2]. 
Alfalfa nutritional value has been, however, 
influenced by the presence of secondary 
metabolites including saponins and flavonoids [3]. 
A study by Bagchi and Puri [4] shows that 
carotenoids are a group of red, orange and yellow 
pigments found in plant foods, particularly fruits 
and vegetables. Some carotenoids like beta-
carotene act as a precursor of vitamin A; others do 
not. b-carotene is an effective antioxidant as it is 
one of the most powerful singlet oxygen 
quenchers. 
The carotenoids are polyenolic terpenoids having 
conjugated trans-double bonds. They include 
carotenes (β-carotene and lycopene), which are 
polyene hydrocarbons, and xanthophylls (lutein, 
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zeaxanthin, capsanthin, canthaxanthin, 
astaxanthin, and violaxanthin) having oxygen in 
the form of hydroxy, oxo, or epoxy groups [5].  
In 1910 [6] first reported isolation procedures of 
lycopene. It´s similar to other carotenoids, is a 
natural fat-soluble pigment found in certain plants 
and microorganisms. Lycopene is a bioactive 
carotenoid present in many fruits and vegetables. 
Lycopene, similar to other carotenoids, is a natural 
fat-soluble pigment found in certain plants and 
microorganisms, where it serves as an accessory 
light-gathering pigment and to protect these 
organisms against the toxic effects of oxygen and 
light. Lycopene is one of more than 600 
carotenoids found in nature.  
The biological activity of lycopene includes a very 
important antioxidant activity (protective effects 
on certain types of cancers have also been 
described) as well as the induction of cell 
communication and modulation of hormonal, 
immune systems and other metabolic pathways 
[7].  
It is a potent antioxidant in vitro - inactivate 
hydrogen peroxide and nitrogen dioxide, 14 and 
protecting lymphocytes from nitrogen oxide 



  
 

 
Tkáčová J. et. al./Scientific Papers: Animal Science and Biotechnologies, 2012, 45 (1) 

 
 
 
 

 

 
 
 
 

 

 355

induced membrane damage and cell death twice as 
efficiently as beta-carotene [8]. 
Lycopene is a major carotenoid of plasma and 
other body tissue.  Dietary intake and/or serum 
levels of lycopene have been reported to be 
inversely related to the risk of cancer and heart 
diseases. Recommended daily intake of lycopene 
is 35 mg which can be obtained by ingesting two 
glasses of tomato juice or through a combination 
of tomato products [9]. 
However, unlike other carotenoids, lycopene 
levels in serum or tissues do not correlate well 
with the overall intake of fruits and vegetables 
[10]. 
The research by Lin et al. [11] carried out to date 
shows that the incorporation of antioxidants as 
additives to poultry diets, not only protects food 
components from oxidative processes, but also 
promotes in vivo and post mortem effects, 
possibly after their absorption in the gut and 
incorporation to the bird’s metabolism. 
Apparently, the antioxidants that are more soluble 
in fat (vitamin E, BHA, BHT) would be absorbed 
more rapidly at intestinal level, so that a certain 
quantity can be found deposited in tissues.  
The heat shock proteins (HSPs) are a family of 
intracellular proteins found in all eukaryotes and 
prokaryotes. Their functions are well 
characterized and are central to maintaining 
cellular homeostasis and in promoting cell 
survival in response to stressful cellular 
conditions. However, several studies provide 
evidence that specific members of the HSP family 
might be secreted via an unidentified exocytotic 
pathway [12]. 
HSPs a large group of proteins identified at the 
end of the last century, mediate organism’s 
response not only to temperature rise, but also to 
other unfavorable factors, e.g. exposure to heavy 
metals, hormones, oxidants, etc. HSP participate 
in reparation and elimination of abnormally folded 
or denaturated proteins [13].  
In unstressed cells, HSP function as molecular 
chaperones to facilitate the correct folding and 
assembly of other nascent polypeptides but are not 
themselves components of the final structure [14].  
Most HSPs are classified according to their 
molecular weights. The major classes comprise 
five families: HSP100, HSP90, HSP70, HSP60 
and the small heat shock proteins (sHSPs), with 
molecular weights ranging from 12 to 43 kDa and 

which includes the a-crystallin family of proteins 
[15]. 
 
 
 
2. Materials and methods 
 
We carried out group feeding experiment with 
final fattening type of Cobb 500 chickens. The 
experiment was conducted in a commercial farm. 
Chickens was feeding with starter feed mixture 
from the 1st to 18th days on age, growth feed 
mixture from the 19th to 31st days on age, and the 
final feed mixture from the 32nd to 38th days of 
life. 
Isolation of mRNA was performed on these 
tissues - heart, spleen, liver and abdominal fat. 
Samples of tissue were taken from broiler 
chickens soon after slaughter, and then we kept 
them at -80°C. Before isolation, we collected 
about 30 mg of each tissue type. Each tissue was 
separately crushed in a mortar and then we had 
them isolate mRNA using the SV Total RNA 
Isolation System (Promega). 
The mRNA was reverse transcription by-ImProm-
IITM Reverse Transcription System (Promega) with 
random hexamers - primers. First, we had a 
mixture with 1 µl Random HEX and 4 µl sample 
mRNA (negative samples containing 1 µl Random 
HEX and 4 µl H2O) in the cycler at 70 °C for 5 
minutes. Consequently, we prepared mix. The mix 
contained 6 µl Nuclease Free H2O, 4 µl In Prom II 
5x buffer, 2 µl MgCl2 of 25mM, dNTP mix 1 µl of 
10 mM, 1 µl RNA mix, 1 µl In Prom II Reverse 
Transcriptase. 15 µl of mix was added to the 
sample and random hexamers. Transcription was 
conducted in three phases, initiation at 25°C for 5 
min, elongation 42°C 50 minutes, and termination 
of 70°C for 15 minutes and 20°C 1minute. 
Detection of HSP 70 gene was performed using 
the classical (END STOP) PCR method. 
The reaction PCR mixture contained cDNA, 1.80 
mM MgCl2, 0.10 mM dNTPs mix. We used 
primers, 1.00 pmol.μl HSP-1-70-R 5'-
CTGGGAGTCGTTGAAGTAAGCG marker (359 
bp) and 1.00 pmol.μl HSP-1-70-F 5'-
AACCGCACCACACCCAGCTATG marker (359 
bp) [16] for identification of the receptor. We used 
primers for positive control and quality of isolated 
mRNA during reverse transcription. It was 1.00 
pmol.μl-1 ribosomal 18S-R 5'-
AATAGAACCGGAGTCCTA marker (515 bp) 
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and 1.00 pmol.μl-1 marker 18S-F 5'- 
CTGCCCTATCAACTTTCG (515 bp) [16]. Other 
components were 1.00 U GoTaq HotStart 
Polymerase and distilled water – total volume 30 
ml. A mixture containing buffer GoTaq ® Green 
5x buffer (Promega, Madison USA). 
Amplification was performed in a thermal cycler 
(PTC-150 ™ MiniCycler, Research, Watertown, 
USA). Temperature cycles started predenaturation 
at 95° C for 2-6 minutes. Followed 25 cycles (for 
18S) and 30 cycles (for HSP 70) of denaturation at 
95° C for 60 seconds and elongation at 60° C for 
HSP-70, 50° C for 18S for 1 minute and 72° C for 
1 minute. The final elongation of fragments was 
conducted at 72º C for 10 minutes. 
We compared the actual expression in different 
tissues by electrophoresis and we analysed by Gel 
pro analyser program.   
 
 
 
3. Results and discussion 
 
PCR product was visualized using electrophoresis. 
We used the intercalation reagent as mix of 
ethidium bromide and Gel Red in the 2% agarose 
gel. 
The results were evaluated by program Gel-Pro 
Analyzer with a semiquantification principle. 
The results were interpreted as an index of optical 
density. Picture of gel electrophoresis are 
transferred to the gray tone levels (256 shades, 
where 0 - white, 256 - black). 
The PCR product was expressed graphically, the 
results were converted into numerical form as an 
index of optical density (IOD). This evaluation 
was performed for all organs, that we conducted 
PCR. We found differences in the expression of 
ribosomal 18S primer. IOD values ranged from 
624 to 1732 (Table 1). The highest expression of 
HSP 70 primers was in the spleen, liver, less in the 
heart and abdominal fat (Figure 2). IOD values 
ranged from 21 to 996. By comparing the 
expression of primers in individual organs, we 
found that the greatest expression was detected in 
spleen and liver. If we suppose that control - 18S 
ribosomal primer (Figure 1) is expressed at 100%, 
then we can predict the expression of HSP gene as 
follows: the greatest expression was detected in 

the liver at 68.9% with compare of 18S, less in the 
spleen - at 57.53% with compare of 18S and 
abdominal fat – at 55.43% with compare of 18S. 
The lowest expression was detected in heart at the 
level of 2.44% with compare of 18S. 
 

 
          1          2          3         4         5         6  

Figure 1. Visualization of the PCR product by 
electrophoresis–Control 18S 

Lanes.  1-negative sample, 2-abdominal fat, 3-liver, 
4-spleen, 5–heart, –marker 

 

 
         1          2          3          4          5          6  

Figure 2. Visualization of the PCR product by 
electrophoresis–HSP 70 

Lanes.  1-negative sample, 2-abdominal fat, 3-liver,  
4-spleen, 5–heart, 6–marker 
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Table 1. Assessment electrophoresis using the program Gel-Pro-Analyzer 
lanes negative abdominal fat liver spleen heart 
rows IOD IOD IOD IOD IOD 

control 624.69 1044.3 1732.7 877.26 
HSP 70 346.25 719.51 996.84 21.395 
results 278.44 324.79 735.86 855.865 

%  proportion of expression 55.43 68.90 57.53 2.44 
 
 
4. Conclusions 
 
In our experiment we were able to isolate mRNA 
from organs of broiler chickens and we have 
successfully performed reverse transcription. The 
highest expression of HSP gene was detected 
in the liver and the lowest expression of HSP 
gene was found in abdominal fat. 
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