CORTISOL LEVEL CANNOT BE A RELIABLE BIOMARKER FOR
ACUTE HEAT STRESS IN DAIRY COWS
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Cortisol, as a major stress hormone, contributes to the activation of metabolic pro-
cesses that support animal survival under extreme conditions. This process includes
metabolic activation, increased respiration and heart rate, and mobilisation of energy to
maintain physiological processes in response to short-term heat exposure [1]. Therefore,
during short-term heat exposure, cortisol is secreted in increased amounts as a response
to the stressful situation [2].

In the case of chronic heat stress (with prolonged exposure to heat), cortisol levels
may begin to decrease. This occurs because the cow's body adapts to prolonged expo-
sure to heat and the hypothalamic-pituitary-adrenal system becomes less active. Chronic
stress can deplete the endocrine system and weaken the immune system, which reduces
the cow's ability to respond to stress with adequate cortisol release. This may be because
persistent stress induces compensatory mechanisms to reduce the metabolic response to
minimise body damage [3].

The research was conducted at one of the commercial dairy complexes near the
city of Dnipro in the central part of Ukraine, where Brown Swiss breed of cows is kept.
According to the principle of analogues (physiological state, period and number of lacta-
tion), two groups of cows of the second lactation were randomly formed with 8 cows in
each group. The first group (experimental) was formed in summer in conditions of heat
stress (THI>68), the second group (control) - was in comfortable conditions for animals
(THI <68) in autumn period. The cows of the experimental and control groups had 141 +
11.8 and 142 £ 9.7 days in milk, respectively, and their milk yields in terms of base milk
were 39.5 £ 3.61 and 39.3 + 0.87 kg/day, respectively. Blood sampling for serum corti-
sol determination in cows of the experimental group was preceded by a heat wave. The
heat wave lasted for five days, during which the maximum daily air temperature did not
fall below +30 °C (THI from 77 to 82), and on the day of blood sampling was +35 °C
(average daily THI=77.6). Blood sampling in cows in the control group corresponded to
a prolonged period of isothermal. In addition to cortisol concentration, protein fractions
were determined in blood serum. We were interested in the dynamics of gamma-
globulins as a response of the immune system to heat stress. Cortisol was determined by
immunochemical method with electrochemiluminescence detection (ECLIA) on Cobas
6000 analyser (e 601 module), using standard kits (Hoffmann-La Roche Ltd, Switzer-
land) [4]. The content of protein fractions in serum was determined by the nephelometric
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method. The cows were kept in naturally ventilated barns and received a common mixed
diet of the same type, as we briefly described earlier [5].

It was found that during acute heat stress the concentration of cortisol in the serum
of cows (11.6+0.54 nmol/l) was 2.1 times lower (P<0.0158) compared to the control
group (24.5+8.85 nmol/l). The gamma globulin content (%) in serum of cows of exper-
imental group (34.5 + 9.56) was higher by 21.1 % (P<0.4126) than control group (27.2 £+
7.35). The Spearman correlation coefficient between cortisol and serum gamma globu-
lins was r=-0.17.

If in the case of chronic heat stress the decrease of cortisol levels in blood looks
convincing enough, its low concentrations in acute (short-term) heat stress require justi-
fication and, apparently, depend on the specificity of the organism's reaction to the stress
situation. Acute stress may initially cause a sudden spike in cortisol, but with its duration
or intensity, the endocrine system may not have time to maintain high levels, resulting in
lower cortisol concentrations. In addition, in the case of acute stress, especially at high
temperatures, the cow's body may exhaust its energy resources and the mechanisms that
maintain high cortisol levels may be weakened. This is also associated with suppression
of immune system functions and general physiological adaptation [2].

Studies show that there is a close relationship between cortisol levels and the
number of immunoglobulins in the blood of cows, especially under conditions of stress.
Cortisol, the main stress hormone, suppresses the activity of the immune system, which
can lead to a decrease in the level of immunoglobulins such as IgA and IgG. Under heat
stress, increased cortisol levels can lead to suppression of immune function, making an-
imals more vulnerable to infections [6, 7]. In addition, heat stress can disrupt the balance
of hormones and immune responses, causing prolonged immunosuppression [5, 8, 9].

Thus, although cortisol is an important indicator of stress response, its level can
fluctuate depending on the duration and intensity of the stress, making it a less reliable
biomarker for acute heat stress in dairy cows.
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BIIVINB 3MIH KJIIIMATY Y TBAPUHHUIITBI

IHaxoakiB H. 1., kanauaaT BeT. HayK,
Jlyuka 1. B., kanaunaar c.-r. HayK
[acTuTyT Giomorii TBapun HAAH, M.JIsBiB
JIbBIBChKHMI HaIlIOHAJIBHUM YHIBEPCUTET BETEPUHAPHOT MEUIIMHU Ta 010TEXHOJIO-
riit imeni C.3.Ikunpkoro, M.JIbBiB

['moGanpHe MOTEIUTIHHS, SIKe CIIOCTEPIraEMo Ha TUIAHETI 3apa3 1 B MallOyTHbOMY
MO>KE MPU3BECTH J0 3HAYHUX 3MiH Y Te0(]i3UIHNX, TCOXIMIYHUX Ta O10JIOTIYHHX CHUCTE-
Max 3emJi, IO € iICTOTHOI 3arpo30l0 Ha €KOJOTII0 Ta COIliaJbHO-CKOHOMIYHUN CTaH
KUTTS JT10jiei. J10 OCHOBHHX €KOJIOTIYHHMX HACJIJIKIB IJTI00aJbHOr0 MOTEILIIHHS, SIKE BXKE
BiIOyBaeThCS a00 MOXE BIIOYTHCS B HAaWOMMKUOMy MallOyTHbOMY B Y KpaiHi, CJIiJT BiJI-
HECTH: BIUTUB 3MIiHU KJIIMAaTy Ha CUIbChKE TOCTIOAAPCTBO, MiABUIIIEHHS piBHA YopHOTO Ta
A30BCBHKOTO MOPIB; MPOCTOPOBO-30HAIBHY TpaHCHOPMAIII0 CTPYKTYPH CTEMOBOI (iTo-
CUCTEMU; 3MIHH €KOCHUCTEMH B A30BCHKOMY MOpi Ta BOJHUX pecypcax; pO3BUTOK IMPO-
IeCy OITyCTEIIFOBAHHS B MiBJACHHUX Ta MiBJEHHO-CX1IHUX PeTioHaX YKpaiHw.

AHami3 OCTaHHIX IOCHTI/KEHb 1 MyOJiKamiii BKazye Ha HACTYIHI aHTPOMOTEHHI
(dakTopH r7100aIbHUX 3MiH: 3pOCTaHHS BHKHIIB Byriekuciaoro razy (CO2) B atmocdepy,
HaJMipHE Ta OE3KOHTPOJBHE 3aCTOCYBAHHS MIHEPAIBHUX JTOOPHUB Ta MECTHUIUIIB, HEpa-
[[IOHAJIbHE MPUPOJOKOPUCTYBAHHS, M0 MPU3BOAUTH 10 KPUIYIIUX HACTIAKIB — TpaHC-
dopmarii 3emi [1]. V¥V BchoMmy CBITI Ha CiIbChKE TOCMOAapcTBO mpumnamae 13 % mkia-
JINBOTO BIUIMBY, OB’ A3aHOT0 3 MapHUKOBUMH razamu; Ha yactky Kananu ta CILIA npu-
nanaae Bia 6 % 10 8 %. Bukuam mapHUKOBUX rasiB, B OCHOBHOMY, BiJIOyBaloThCA y (op-
Mi metany (CHjs), sikuil yTBOPIOETBCS y pe3yJibTaTi mepepoOKH MIKpOOpraHisMaMH B
aHaepOOHMX YMOBax OpraHIYHOI peUYOBHUHH, Ta 3aKuCy a30Ty (N20), KUl yTBOPIOETHCA
MpU MIKPOOIOJOTIYHHUX Ta XIMIYHUX MEPETBOPEHHSAX OPraHiuHOi PEUYOBUHHU, SIK B OKHC-
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