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What is ketosis?



 

A frequent metabolic disorder in dairy cattle.



 

It occurs when the cow is unable to cope with the high energy demand for milk production 

in early lactation.



 

Abnormal concentration

 

of circulating ketone bodies (hyperketonemia).

Introduction

(Herdt, 2000; Duffield et al., 2009; Berge & Vertenten, 2014)
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Ketosis can be …

Introduction



 

Decrease in milk yield



 

Sweet-smelling breath



 

Reduced feed intake and appetite



 

Reduced activity and changes in behavior



 

Excessive loss of body condition



 

Constipation or hard/dry feces



 

Nervous signs

(Berge & Vertenten, 2014)



 

Hyperketonemia



 

Absence of clinical signs



 

More frequent than clinical ketosis

(Andersson, 1988; Duffiled et al., 2009; 
Suthar et al., 2013)
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Ketosis diagnosis

Introduction
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Ketosis

 

and genetics

Introduction

Paucity of studies that assessed genetic parameters 

of milk BHB in Italian dairy cattle population

Italy

Worldwide
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Aim

To estimate heritability and repeatability of milk BHB 

and its genetic correlations with milk production and 

composition traits in Italian Holstein dairy cattle

Introduction Aim
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Data



 

67,131 individual milk samples from May 2015 to June 2017.



 

21,223 cows (parity 1 to 9): at least 2 tests between 5 and 100 DIM.



 

3,488 herd-test-date (HTD): at least 5 cows per HTD.



 

261 herds in Veneto region (northeast Italy): subset of 30% of herds.



 

79,539 individuals in pedigree file: cows and ancestors up to 6 generations back.

Introduction Aim Mat & Met

Sample collection

Milk analysis
Milk samples were analysed using FTIR prediction models provided

 

by 
FOSS (Application Note 35 –

 

Ketosis)
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Statistical analysis

y = vector of observations for BHB and other test-day traits;
b = vector

 

of fixed

 

effects


 

Parity = 5 levels


 

DIM = 15 classes


 

Season of calving = winter, spring, summer and autumn


 

HTD = 3,488 levels 

a = vector of random animal additive genetic effects
p = vector

 

of random permanent

 

environmental

 

effects
e = vector of random residuals
X, Z, W = incidence matrices

Introduction Aim Mat & Met

y = Xb

 

+ Za + Wp

 

+ e



 

Single-trait repeatability animal model to estimate heritability and repeatability.



 

Bivariate models to assess genetic correlations between milk BHB, yield, fat, protein, fat 

to protein ratio (F:P), lactose, urea and SCS*.

loge

 

[BHB(mmol/L) +1]
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Descriptive statistics

Introduction Aim Mat & Met Results

Descriptive statistics of loge

 

-transformed milk β-hydroxybutyrate (BHB), milk yield, 
composition traits and somatic cell score (SCS) in the first 100

 

days in milk (n = 67,131). 
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Heritability and repeatability

Introduction Aim Mat & Met Results

Estimates1

 

of additive genetic variance (σa
2), heritability and repeatability for loge

 

-transformed milk 
β-hydroxybutyrate (BHB), milk yield, composition traits, and somatic cell score (SCS) 

in the first 100 days in milk. 
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Genetic correlations

Introduction Aim Mat & Met Results

Genetic correlations between BHB, milk yield, composition traits, and somatic cell score (SCS) 
in the first 100 days in milk. 
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Heritability at different parity order

Introduction Aim Mat & Met Results

Primiparous cows (subset of 19,539 obs) 
Pluriparous cows (subset of 37,673 obs)
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Heritability at different days in milk

Introduction Aim Mat & Met Results

Early DIM (subset of 13,328 obs)
Middle DIM

 

(subset of 17,035 obs)
Late DIM (subset of 20,014 obs)
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Conclusions



 

Milk BHB routinely determined in test-day milk samples exhibits genetic variation, with 

increasing average heritability estimates moving from 5 to 100 DIM.



 

Milk BHB was positively genetically associated with MY and F:P (primiparous cows) and 

with SCS (pluriparous cows).



 

Further research will investigate/simulate possible scenarios of

 

including milk BHB in 

selection index of Italian Holstein breed.

Introduction Aim Mat & Met Results Conclusions
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THANK YOU!

anna.benedet@phd.unipd.it
University of Padova

Department of Agronomy, Food, Natural resources, Animals and Environment (DAFNAE)
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Genetic correlations at different days in milk

Introduction Aim Mat & Met Results

Early DIM (subset of 13,328 obs)
Middle DIM

 

(subset of 17,035 obs)
Late DIM (subset of 20,014 obs)
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