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Abstract

Animals do not respond uniformly to stress load. It leads to energy losses and body
damage during stressor exposure. One of the hormones activated by stress,
providing the repair of the body during and after load, is growth hormone. It acts
directly on cells, but mainly through insulin-like growth factor-I (IGF-I), which protects
cells from apoptosis and promotes their growth and proliferation. Changes in
concentrations of IGF-I in the circulation during psychical load at individual excitatory
types of calves (EHb+ highly reactive, EHb° medium reactive and EHb- low reactive)
are not known. Calves type EHb+ and EHb® are more resistant to stress than EHb-
type calves. The aim of our study was to measure the levels of IGF-I immediately
after the application of psychical form of load with the calves differentiated according
to different types of excitation. Differentiation of excitatory types of calves was done
after 20 minute habituation test. Habituation test was performed in habituation
chamber. Immediately before and after habituation calves were taken blood from
jugular vein by syringe. Blood sampling was allowed to clot in a refrigerator at 4 °C
and after 4 to 6 hours, it was centrifuged at 1200 rpm for 10 min. Then serum was
drawn in from the syringe and frozen in aliquots volume in eppendorf vessel until
further processing at -20 °C. Serum samples of calves were treated enzyme-linked
immunosorbent assay ELISA - test. The highest levels of IGF-I in all types of calves
were in the resting blood collection. Within of individual type of excitation in a
concentration IGF-1 before and after load significant difference was not found. After
application of psychical form of stress the concentration of IGF-I in blood of the
calves declined.
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Abstrakt

Na stresovu zataz zvierata neodpovedaju uniformne. Pocas pdsobenia stresovej
zataze dochadza k energetickym stratam a poSkodeniu tela jedinca. Jednym

z horménov aktivovanych stresom, zabezpecujuci reparaciu organizmu pocas a po
zatazi je rastovy hormén. Pdsobi na bunky priamo, ale hlavne prostrednictvom
inzulinu podobného rastového faktoru-1 (IGF-I), ktory chrani bunky pred rozvojom
apoptdzy a podporuje ich rast a proliferaciu. Zmeny koncentracie IGF-I v cirkul&cii
pocas akutnej stresovej zataze u jednotlivych excitaénych typov teliat (EHb+
vysokoreaktivne, EHb°strednereaktivne a EHb-nizkoreaktivne) nie si zname. Ciefom
Stadie bolo zmerat hladiny IGF-1 tesne po pdsobeni psychickej formy zataze teliat
diferencovanych podla jednotlivych excitanych typov. Telata boli zaradené do
prislusnych excitacnych typov v habituacnom teste ktory trval 20 minat. Habituacny
test bol prevedeny v habituaénej komore. Tesne pred a po habituacnom teste
tefatdm bola odobraté krv z krénej Zily pomocou hemosky. Krvné vzorky sa nasledne
nechali volne zrdzat v chladnicke pri 4 °C od 4 do 6 hodin a nasledne boli
centrifugované 10 minut pri 1200 otackach. Potom sérum bolo odsaté a zamrazené
v ependorfkach na -20 °C do dalSieho spracovania. Vzorky séra ziskané od teliat boli
spracované pomocou imunoenyzmatickej metdédy ELISA. NajvySSie koncentracie
IGF-1 u vSetkych excitacnych typov teliat boli v kludovom odbere. V ramci
jednotlivych excitaénych typov koncentracia IGF-I po zatazi klesala avSak nema
Statistickl vyznamnost. Po aplikacii psychickej formy stresu koncentracia IGF-1 v krvi
u teliat klesa.

KPa€ové slova: telata, excitaéné typy, habituacia, sérum, stres

RozSireny abstrakt

Na stresovu zataz nereaguju zvierata uniformne. Jednym z hormonov aktivovanych
stresom, zabezpecujuci reparaciu organizmu pocas a po zatazi je rastovy hormén.
Pd&sobi na bunky priamo, ale hlavne prostrednictvom inzulinu podobného rastového
faktoru - | (IGF-I), ktory chrani bunky pred rozvojom apopt6zy a podporuje ich rast

a proliferaciu. Zmeny koncentracie IGF-I v cirkulacii po€as akutnej stresovej zataze
u jednotlivych excitaénych typov teliat (EHb+ vysokoreaktivne, EHb°strednereaktivne
a EHb-nizkoreaktivne) nie su zname. Telata typu EHb+ a EHb® lepSie odolavaju
stresu ako telata typu EHb- (Debrecéni, 2001). Ak sa zviera dostane do novej,
prenho neobvyklej situacie, reaguje zvySenou spontannou ¢innostou centralnej
nervovej sustavy. Tomuto javu hovorime excitacia CNS. V désledku toho vznika

v CNS napatie, ktoré sa kompenzuje spontannymi motorickymi, alebo emo&nymi
prejavmi. Z predchadzajucich experimentov vyplynulo, Ze tefata s vysokou
lokomocnou aktivitou v teste habituacie radime do kategérie EHb+ typu. Tieto
zvierata su v testoch schopné eliminovat mélo intenzivne stresové situécie prevazne
behavioralne. Adaptacia prebehne bez vzniku stresu a jeho energetickych

a fyziologickych nasledkov. Takéto zvierata sa lahko adaptuju v chovatelskych
podmienkach a dosahuju lepSie produkéné ukazovatele. EHb+ zvieratd maju

v

(Debrecéni, 1999). Cielom naSich experimentov bolo zmerat hladiny IGF-I tesne po
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pdsobeni psychickej forme zataze u teliat diferencovanych podla jednotlivych
excitacnych typov.

Telata boli prevezené do experimentalneho centra hospodarskych zvierat pri katedre
Specialnej zootechniky, kde absolvovali 7 diiové adaptacné obdobie na nové
podmienky. Do experimentu bolo zaradenych 21 ks teliat - by¢kov. Kfimené boli
senom a jadrovou zmesou 2,5 kg na den a kus rozdelenou v dvoch davkach - rano
a vecer. Voda bola v dispozicii ad libitum. V dni experimentu bol urobeny kontrolny
(kfudovy) odber krvi od testovanych zvierat medzi 8.00 — 9.00 hodinou rano.

V priebehu vykonavania experimentov boli kazdodenne v dopoludriajSich hodinach
dva jedince testované v teste habituacie. Vybrané jedince boli zo skupiny rano
oddelené do susedného boxu kde mali k dispozicii len vodu a seno.

Diferenciacia excitacnych typov teliat bola spravena po 20 minitovom teste
habituacie. Rozdelenie zvierat podla vzruSivosti ich nervovej sustavy podfla
excitacnych typov EHb+, EHb-, EHb® sme previedli metédou diferenciacie
excitaénych typov rutinnym testom habituacie podia (Debrecéni, 1990). Udaje pre
diferenciaciu sme ziskali podla poctu prejdenych Stvorcov jednotlivych zvierat
ziskanych v habituacnej komore po¢as 20 minutového habituacného testu. Nasledne
sa pre kazdé zviera stanovil prislusny excitany typ. Habituaéna komora ma
Standardné parametre 16 °C az 20 °C, 75% — 80% vlhkost vzduchu, je zvukotesna,
Standardne osvetlend, podlaha je rozdelena na rovnaké opticky zvyraznené Stvorce,
ktorych velkost zhruba zodpoveda dizke tela zvierata. Pohyb zvierata v komore bol
sledovany prostrednictvom web kamery. Po habituacii bola zvieratdm odobrata krv
z vény juguléris a jedinec bol presunuty do ustajiiovacich priestorov. Pobyt

v habitua¢nej komore bol povazovany za psychickd formu stresu.

Krv teliat bola odobran& z vena jugularis hemoskou (jednorazova samonasavacia
plastikova odberova tuba). Krv po odbere sa nechala zrézat v chladnic¢ke pri 4 °C

a po 4 az 6 hodinach bola centrifugovand pri 1200 ot./min 10 min. Potom z hemosky
bolo odsaté sérum a zamrazené na - 20 °C. Takymto spésobom bola spracované krv
po jednotlivych odberoch v priebehu experimentov.

Spracovanie séra teliat bolo urobené imunoenzymatickym kvantitativnym rozborom
ELISA - testom. Na spracovanie IGF-I bola pouZzita suprava: Octeia Insulin like
growth factor-1, IGF-I AC-27F1 ELISA (IDS Ltd. Boldon, England). Spracovanie
vzoriek bolo prevedené podla prislusného pracovného navodu pre tato supravu.
Opticka absorbancia bola merana na (Microplate Reader Model DV 990BVA4,
UniEquip Deutschland).

Vysledky boli spracované v prostredi tabulkového kalkulatora Excel, priCom
Statisticka vyznamnost bola hodnotena pomocou t-testu.

NajvysSie hladiny IGF-I u vSetkych typov teliat boli v kiludovom odbere v porovnani
zo zatazovym odberom. Po aplikacii psychickej formy zataze koncentracia IGF-I

v krvi teliat u vSetkych excitacnych typov klesala. NajvysSie hladiny IGF-I po

po pdsobeni psychickej zataze boli u typu EHb°. Pravdepodobne geneticky
podmieneny tento fenomén zabezpecuje, Ze vysSie hladiny IGF-1 v cirkulacii
umoZzniuju jeho lepSiu dostupnost pre bunky a tkaniva a teda lepSie prekonavanie
stresovej zataze.
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Introduction

Stress load is associated with increased energy consumption which is provided with
the body's own energy resources. Breeder looses the increase and production of
livestock and the expensive feed by which animals offset the negative energy
balance of the stress load. The development of stress response can directly
contribute to the development of various pathological conditions that can lead to
severe damage of the body. The most frequently observed diseases were associated
with cardiovascular and autoimmune system, the development of cancer, mental
disorders and reproductive disorders. Therefore, there is an attempt to choose
animals that are able to adapt to various forms of stressors in relation to the changes
of inner and surrounding environment.

One of the methods of determining the appropriate type of animal for a stud in terms
of ability to adapt to various stressors is their grading according to excitability of their
nervous system. We grade them as highly EHb+, medium EHb® and low excitatory
EHb- (Debrecéni, 2001). The intensity of excitement - excitability, measured by the
number of reactions per time unit and speed of habituation, are used for individual
characteristics of the properties of the central nervous system. Habituation is a form
of adaptation of the CNS, by which the body gradually decreases the reaction until it
stops responding completely to a little intensive initiative. Out of the behavioural
indicators suitable for mutual comparison and evaluation of animals in terms of
excitation (response to stimulus), motor activity has proved to be the only
appropriate. It represented an unambiguous indicator of excitement, measurable with
all the individuals (Debrecéni, 1999).

Sensitization, and thus the effects of chronic stress are closely related to the
excitability of CNS and its ability of habituation in a stressful situation. If the animal
gets into a new, unusual situation, it is responding by an increased spontaneous
activity of central nervous system. This phenomenon is called CNS excitation. As a
result, there arises a tension in the CNS, which is compensated by spontaneous
motor or emotional symptoms (Debrecéni, 1998). Previous experiments showed that
the calves with a high movement activity are classified into EHb+ type category in a
habituation test. These animals are in tests able to eliminate little intensive stressful
situations mostly behaviourally. Accumulated reactive potential the CNS
compensates by a movement activity. Adaptation takes place without stress and its
energy and physiological consequences. These animals are easily adapted in
farming conditions and they achieve better production parameters. EHb+ animals
have the lowest resting (after immobilization) levels of cortisol in comparison with
EHb- and EHb® (Debrecéni, 1988). EHb- type calves involve metabolic mechanisms
into compensation of a load. They have a low limit for the development of a stress
syndrome. In conventional farming situations, they suffer from chronic stress with all
the circulatory, immune and energy consequences. They reach low efficiency and
they suffer from diseases associated with metabolic problems. They are not suitable
for mass-rearing conditions. Compared with EHb+ and EHb®, they have the highest
resting levels of plasma epinephrine (Debrecéni, 1988).

During stress load, cells change synthesis or secretion of specific proteins that have
information or metabolic effect. The role of these proteins is to re-induce homeostasis
in the cell, in its vicinity but also throughout the body. If the repair is not possible, is
activated the apoptosis - cell death. Apoptosis is a physiological process of removing
cells from the body without any signs of inflammation, as in the case of necrosis.
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Cells that have been damaged to the extent that they can not perform its function,
thus cells that can damage the integrity of the organism, are removed from the body
(Masopust, 2003; Waldmeier, 2003). Insulin-like growth factor-1 (IGF-1) has significant
anti-apoptotic effects. IGF-I promotes growth, tissue repair and metabolism in the
body.

IGF-I is involved in the regulation of apoptosis axis. Signals mediated by IGF-I and its
receptor promote cell survival and protect them from various apoptotic stimuli (Butt,
1999) that are developed during the effect of stress stimulus. Concentrations of IGF-I
in circulation with calves differentiated by the excitation types are currently not known
in terms of calves’ adaptability.

Materials and methods
Handling of calves

Calves were transported to the experimental center of livestock by the Department of
Animal Husbandry, where they experienced a 7-day period of adaptation to new
conditions. In the experiment were included 21 calves. They were fed on hay and
feeding mixture for calves 2,5 kg per day and piece divided in two doses — morning
and evening. Water was available ad libitum. In the day of the experiment, a control
blood collection from the animal was made between 8:00 and 9:00 am.

Stress load of calves

In the course of the experiments, two calves were tested in the habituation test daily
in the morning between 8:00 and 9:00 am. Chosen animals were selected from the
group in the morning. They were taken to a neighbouring stall, where have available
only water and hay. Differentiation of excitatory types of calves was done after

20 minute habituation test. Division of animals according to their nervous system
excitability by excitatory types EHb+, EHb°, EHb- was done by a method of
differentiation of excitatory types by a routine test of habituation according to
(Debrecéni, 1990). We obtained the data for the differentiation according to the
number of squares walked by individual animals in a habituation chamber during a 20
minute habituation test. The habituation test was conducted in a habituation
chamber. Subsequently, for each animal, the appropriate type of excitation was
determined. Habituation chamber has standard parameters 16 °C till 20 °C, 75% —
80% humidity, it is soundproof, normally lighting, the floor is divided into equal
squares visually highlighted the size of which roughly corresponds to the length of
the tested animal body. The movement of the animal in the chamber was monitored
by web cameras. After habituation animals were taken blood from jugular vein by
veterinary syringe. After habituation test and blood collected from the jugular vein
again the animal was transferred to a shed. The stay in habituation chamber was
considered as psychical form stress.

Processing of blood samples

Blood was collected from calves' jugular vein with a syringe (single self-priming
plastic sampling tube). Blood sampling was allowed to clot in a refrigerator at 4 °C
and after 4 to 6 hours, it was centrifuged at 1200 rpm for 10 min. Then serum was
drawn in from the syringe and frozen in aliquots volume in eppendorf vessel until
further processing at - 20 °C. In this way the blood was processed after individual
blood collections during the experiments. Processing of samples by
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immunoenzymatic quantitative analysis ELISA - test. For the processing of IGF-1 was
used kit: Octeia Insulin like growth factor-1, IGF-I AC-27F1 ELISA (IDS Ltd. Boldon,
England). Treatment of samples was transferred according to the work instructions
for this kit. The optical absorbance was measured by (Microplate Reader Model DV
990BV4, UniEquip Deutschland).

Statistical processing

Processing of the results was transferred by means of a spreadsheet application
Excel, and statistical significance was evaluated using a t-test.

Results

Stress load impacts the level of circulating IGF-1. With all calves, psychical form of
the load caused the decline in circulation (Figurel). Between concentrations IGF-I in
serum before and after psychical load significant difference was not found.

The average IGF-I concentration between individual blood collections depending on
the type of excitation of the group of animals after 20 minutes of habituation is shown

in Figure 1.
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Figure 1. Changes in concentrations of IGF-I in circulation with calves after psychical
load in the group of calves (n = 21).

The average IGF-I concentration between individual blood collections depending on
the type of excitation of the group of animals after 20 minutes of habituation is shown
in Figure 2.
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The concentration of IGF-I in serum of calves divid  ed
according to types of excitatory at rest and after psychical
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Figure 2. Changes in concentrations of IGF-I in circulation with the calves
differentiated according to types of excitation (EHb+ n=9), (EHb° n=7), (EHb- n=5)
during individual psychical loads in the group of calves (n = 21).

The highest average resting level of IGF-1 concentration reached animals belonging
into EHb+. On the other side, the lowest average resting levels of IGF-I reached
animals belonging into Ehb-. The highest average level of IGF-I in the blood after
habituation was with the calves EHb+ and the lowest with the calves EHb®. Within of
individual type of excitation in a concentration IGF-I before and after load significant
difference was not found.

Discussion

From a breeding point of view, there are used markers currently that indicate the
individual properties of the individual. Differentiation of animals according to a
habituation test can not be done globally. From this point of view, we are looking for
a particular genetic or biochemical indicator. When we simply determine this
indicator, we can determine which excitatory type of animal we are dealing with.

During the effect of stress, there occur mainly catabolic processes in the body. Effort
of the organism is to reduce these changes. In this process, IGF-I plays an important
role thanks to its anti-apoptotic, growth and proliferative effects (Brywe, 2005; Butt,
1999). IGF-I protects the cells of the CNS, but also other organ systems from an
excessive damage during stress load. Lack of IGF-I may have an impact on learning
processes (Dick, 2003). With its protective properties it appears to be a suitable
target of a research. In our experiments we found out that the level of IGF-I in
circulation after an intensive psychical load reduction, which probably shows its
intensive use by organism during the effect of load. Animals with higher resting
concentrations of IGF-I are in habituation tests classified into EHb+ type that
withstand the stress the best. This probably refers to a genetically or physiologically
fixed functional feature of increased basal levels of IGF-I that has the protective and
anti-catabolic effect in the organism. Conversely EHb- animals have practically
unchanged IGF-I concentrations before and after load. This phenomenon is probably
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related to the use of a permanent supply of IGF-I in the body in the aftermath of
damage to cells and organ systems during load. This type of excitation is in
permanent strain as confirmed by Debrecéni (1999) on the basis of other biochemical
indicators.

Conclusions

IGF-I may protect cells of the individual from their damage during the stress load.
Increased resting concentrations of IGF-I are typical for individuals belonging into the
category of highly excitable EHb+, which are able to adapt to not extreme demanding
situations at behavioural level and do not burden biochemical adaptation
mechanisms excessively. Our results suggest that higher concentrations of IGF-I in
circulating blood is potentially suitable indicator for selection of calves with a better
ability to adapt to stress breeding situations.
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