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Oxidative status

Baldwin & Booth, 2022; Cuervo et al., 2021

Prooxidants Antioxidants
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• Production of 
reactive oxigen 
metabolites 
(ROM)

• Biomolecular 
damage (e.g. lipid 
peroxidation)

Ø Damage

• Inhibit ROMs
• Remove free radicals
Ø Protection

= Redox balance
Disbalance Oxidative stress Metabolic disorders, diseases
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Shortly hypoxic after 
birth

(Gaal et al., 2006;
Abuelo et al., 2019)

Antioxidative capabilities 
increase with time

(Inanami et al., 1999; Albera and 
Kankofer 2010)
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Oxidative status in calves
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Disbalance in oxidative status
Ø Risk for oxidative stress
(Gaal et al., 2006; Albera and Kankofer, 
2011; Ranade et al., 2014)
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Oxidative status in calves
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Colostrum contains 
• Antioxidants (Kankofer and Lipko-Przybylska, 2008; 

Abuelo et al. 2019)
• ROMs (Przybylska, 2007; Abuelo 2014)

• Fatty acids (Liermann et al., 2021)

Redox balance effects uptake of IgGs (Abuelo et 
   al., 2014)

Bottle: https://www.shearwell.co.uk/calf-bottle-milky-feeder
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Oxidative status in milk
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Colostrum Transition milk
Bucket: https://www.tuul.zone/kaelbertraenkeeimer-kunststoff-144ke?gclid=CjwKCAjw_aemBhBLEiwAT98FMndtoTYm0GhxJnEA4j3Egy7LoSB8WYM19EvfkI91J-i8oM8vCAl2lBoCTxsQAvD_BwE

Mature milk

Colostrum different in composition to mature milk
• Changes in the first five days post partum:

ØTransition milk
↓ Concentration of prooxidants (Przybylska, 2007)

↑ Concentration of antioxidants (Albera and Kankofer, 2011; Kankofer and Lipko-Przybylska, 2008)
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Oxidative status in milk

Most milkreplacer have lower antioxidative 
activity than mature milk (Soberon, 2012)
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§Transition milk in the first five days of life would benefit development of 
oxidative status of calves

§Due to the higher consumption of antioxidants compared to MR-fed calves, 
better antioxidative system to cope with enviromental changes and benefit 
their health
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Hypothesis
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4-5
 L

TRANS 12 L/d

MR 12 L/d

h 0 d1 d 5 w 8 w 14w 2 

+Calf starter
and hay

MR 12 L/d

w 16

weeklydaily

h 12

Colostrum and daily milk samples of TRANS collected
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Material and Methods

TMR

n = 30 (15 TRANS, 15 MR)
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FRAP
Ferric reducing ability 
of plasma
• Reduction of Fe³⁺ 

to Fe²⁺

Chen et al., 2003

     TBARS
Thiobarbituratic acid-
reactive substances
• Intensity of lipid 

peroxidation 
measured

Gutteridge et al., 1983

     d-ROM
Detection of Reactive 
Oxigen Metabolites
• Measuring 

hydroperoxides

Abuelo, 2014

OSi
Oxidative Stress index
• Ratio of prooxidant 

to antioxidant 
capacity

• dROM/FRAP*100

Total protein concentration (Bradford, 1976)
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Laboratory analyses
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SAS 9.2
§ Linear mixed models with repeated measurements

§ Fixed effects group, time, group * time
§ Random effect calf

§ Significance set as p ≤ 0.05, trend as p < 0.1
§ Data is given as means ± SEM
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Statistical analysis
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Results – Milk Samples
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Treatment P = 0.48

Time P < 0.001

Treatment * Time P < 0.001
* *

#
# #

#

* p < 0.005 # p < 0.1
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Results – Protein Concentration in serum
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Results – Oxidative Stress
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Results – Oxidative Stress
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Treatment P = 0.15

Time P < 0.001

Treatment * Time P = 0.30

* p < 0.005 # p < 0.1

##
#
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Results – Oxidative Stress
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* p < 0.005 # p < 0.1
Treatment P = 0.84

Time P < 0.001

Treatment * Time P = 0.74
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Results – Oxidative Stress
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Results – Oxidative Stress
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Results – Oxidative Stress

# #

#
#

Treatment P = 0.19

Time P < 0.001

Treatment * Time P = 0.28

* p < 0.005 # p < 0.1
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At the given high milk and milk replacer allowance we see:
Ø Calves undergo changes in their oxidative status in the first weeks of life
Ø Minor protein concentration increase in TRANS calves, even after gut closure
Ø Small effect of TRANS feeding in first five days on ROM concentrations and the OSi

ü Feeding TRANS had beneficial rather than negative effects on the calves

Lookout
• Analysing more oxidative parametres in calf serum (GSHP-x, TBARS) as well as 

inflammatory markers
• Calves are monitored until their first lactation

Ø Long term effects will be evaluated

EAAP Annual Meeting, August 26th – September 1st 2023, LyonC. Ostendorf

Take Home Messages
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Results – Weight Gain
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Descriptives plots
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Feed intake


