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1. Objectives of the study and premise 

1.1. Introduction 

Any herd health management program has to be designed 

with prevention as the primary objective. New and 

emerging risk factors have to be identified as early as 

possible, hazards have to be mitigated or eliminated. This 

calls for the continuous development of monitoring 

protocols.  

Production levels of cows are increasing in intensive 

dairy farming from generation to generation. The 

periparturient period and parturition itself are the most 

challenging phases of production for a dairy cow. 

Besides the physical stress, this is when milk production 

starts and energy requirements are almost doubled. This 

phase is characterised by a negative energy balance 

(NEB), which affects the cow for shorter or longer time 

periods, despite the adaptive physiological mechanisms. 

The body tries to compensate first by increasing energy 

production, then later by shifting metabolic processes 

from lipogenesis to lipolysis. Mitochondrial activity is 

increased and oxidative processes become more intensive 
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in an effort to increase energy production, which 

increases the levels of reactive oxygen species (ROS) 

that may even exceed the protective antioxidant (AO) 

capacity of the body. In a healthy animal the redox status 

is characterised by a balance between ROS and AO, 

while increased ROS production leads to an imbalance 

and oxidative stress (OS). Research has shown 

associations between diseases such as mastitis, retained 

placenta, metritis, oedema of the udder, ketosis, intensive 

fat mobilisation, insulin resistance and 

immunosuppression and OS in dairy cattle. Metabolic 

disorders and the consequent metabolic stress - in other 

words the combined effect of NEB, dysfunction of the 

immune system and OS - are important predisposing 

factors for common disorders of the periparturient period 

(retained placenta, metritis, mastitis, displacement of the 

abomasum and ketosis). 

Several biomarkers are available for the individual 

measurement of the redox status in cows, but since 

expensive laboratory methods are required, they are used 

mainly for the assessment of the individual animal. A 

practical, reliable, rapid, easy to use method would be 
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preferred for use in herd-health monitoring programs for 

the measurement of the redox status. The objective of 

this PhD work was to develop such a method. This thesis 

summarises the results of four studies in dairy cattle.  

The objective of the first study was to evaluate the 

importance and the prevalence of NEB in Hungarian 

dairy herds, since NEB is a metabolic stress factor that 

plays a determining role in the development of OS. 

In the second study the changes in the redox status of 

dairy cows was determined in distinct physiological and 

production stages: late dry period (parturition -21 days), 

parturition (parturition +7 days), early lactation (7–30 

DIM) and peak lactation (30–150 DIM). The reference 

values of the redox parameters dROM, PAT and OSI 

were also determined for dairy cows. 

In the third study changes of the redox status in calves 

during milk feeding was assessed at the ages of 3–8; 14–

16; 21–25 and 42–74 days. The relationship between the 

measured redox parameters (dROM, PAT and OSI) and 

specific metabolic variables (ALB, TP, BUN, GLU, BHB 

and AST) was also evaluated in this study. 



6 

 

In the fourth study calves were kept under the same 

environmental conditions until weaning and then were 

moved to different housing conditions: we evaluated 

weight gain, health status and changes in the redox 

parameters of the calves.  

1.2. Objectives and methods 

1.) To determine the prevalence of ketosis manifesting 

as ketolactia - a metabolic disorder considered to be one 

of the major predisposing factors for OS and a 

metabolic stress factor - with an alternative monitoring 

method in Hungarian dairy cow herds in the preliminary 

phase of the study. 

2.) To determine dROM, PAT and OSI values and 

reference ranges from samples of 80–100 clinically 

healthy animals at different physiological and/or 

production stages (dry period: 60–45 days before 

expected parturition; late dry period: 15–1 days before 

expected parturition; parturition: 1–7 days after 

parturition; early lactation 7–30 DIM; and peak 

lactation: 31–100 DIM). 

3.) To assess changes in dROM, PAT and OSI levels in 

calves during milk feeding and to evaluate the 
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relationship between these redox parameters and 

specific metabolic variables in a large-scale Hungarian 

dairy herd. 

4.) To evaluate the effect of different housing 

conditions in post-weaning period on the health status 

of calves in a field trial, with specific focus on the redox 

status of the animals, assuming that stress and diseases 

may affect the redox status and that the redox status 

may influence natural defence mechanisms. 

2. New scientific results 

(1) Representative and up to date data were obtained 

regarding the prevalence of subclinical ketosis in 

Hungarian dairy herds using an alternative method based 

on the detection of ketolactia. A high proportion, 29.3% 

of the evaluated samples were positive. A significant, 

non-linear correlation was detected between ketolactia 

and parity, with the highest odds of ketolactia developing 

in 3rd and 4th lactation. Significant correlation was found 

between ketolactia and herd size, but not between 

ketolactia and the level of milk production. A higher 
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prevalence of ketolactia was found in cases of dystocia, 

abortion, retained placenta and mastitis. 

(2) Reference ranges for dROM, PAT and OSI 

indicating the redox status of dairy cows were 

determined in distinct physiological and production 

stages as: late dry period (prepartum -21 days), 

postpartum (parturition +7 days), early lactation (7–30 

DIM) and peak lactation (30–150 DIM). It was found 

that dROM and OSI values were highest during days 1–7 

following parturition.  

(3) Plasma dROM levels were shown to be significantly 

higher when blood plasma concentrations exceeded 0.2 

mmol/L for NEFA and 18.9 µmol/L for Cu. Blood 

plasma PAT levels were significantly higher when 

plasma concentrations exceeded 0.8 mmol/L for BHB, 

18.9 µmol/L for Cu and enzyme activity exceeds 80 U/L 

for AST. At the same time the <5.6 µmol/L plasma total 

carotene concentrations were associated with 

significantly lower PAT levels. OSI levels were 

significantly higher in cases where plasma concentrations 
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exceeded 0.2 mmol/L for NEFA, 0.8 mmol/L for BHB 

and 18.9 µmol/L for Cu. 

(4) dROM and OSI values were significantly higher in 

calves that had white blood cell counts (WBC) exceeding 

the reference range compared to individuals with WBC 

values within the normal range. 
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