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• There are a large metabolic load during 
transition from pregnancy to lactation in the 
dairy cow.  

 
• Insufficient adaptation to transitional 

conditions, primarily negative energy 
balance, results in various reproductive 
disorders including the ovarian disfunction, 
low oocyte quality, pregnancy loss etc. 

The  problem: 



Background of investigations: 
• Metabolism is regulated by different metabolic hormones 

including thyroid ones (Chagas et al., J. Dairy Sci. 2007. 
90: 4022-4032; Mullur et al., Physiol. Rev. 2014. 94: 355-
382). 

• In Holstein cows, serum concentrations of thyroxine and 
triiodothyronine have been shown to decrease 1-2 weeks 
after calving, which retards metabolism (Fiore et al., Arch. 
Anim. Breed. 2015. 58: 403-406; Samanc et al., J Thyroid 
Res. 2010;2010: 897602). 

• According to modern concepts, an increase in the 
efficiency of metabolism by reducing the activity of the 
thyroid system after calving is one of the ways to adapt a 
cow to a negative energy balance (Vernon et al., Horm. 
Metab. Res. 2002. 34: 678-685) 

  
 

 



Prepartum  
thyroid profiles 

can also be 
related to the 

postpartum cow 
fertility 

The tested hypothesis: 



The objective of the 
present research:  

to study serum levels of thyroid 
hormones during the 

prepartum period in relation 
to the postpartum 

reproductive ability of 
primiparous dairy cows 



 
MATERIALS AND METHODS 

 Blood samples from 44 Russian Black Pied cows were collected: 

7 weeks 
post 

partum 

2 weeks 
post 

partum 

2 weeks 
pre 

partum 
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partum 

6 weeks 
pre 

partum 

8 weeks 
pre 

partum 

Twelve months after calving the cows were divided into three groups 

Animals with short open days period 
 (< 125 days; SOP, n=12)  

Animals with long open days period 
 (>125 days; LOP, n=21) 

Animals remaining non-pregnant for 1 year after calving  
(NPR, n=11) 



Fig. 1. Serum levels of thyroxine (T4) during prepartum and 
postpartum periods in primiparous dairy cows with different 

reproductive abilities  
 

Means with different letters differ significantly within each group (at least P <0.05). 
*P<0.05 between SOP and LOP groups.  
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Means with different letters differ significantly within each group (at least P <0.05). 
+P<0.05 between LOP and NPR groups.  

Fig. 2. Serum levels of triiodothyronine (T3) during prepartum 
and postpartum periods in primiparous dairy cows with 

different reproductive abilities  
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Means with different letters differ significantly within each group (at least P <0.05). 
*P<0.05 between SOP and LOP groups. +P<0.05 between LOP and NPR groups. 

Fig. 3. The thyroxine/ triiodothyronine ratio (T4/T3) during 
prepartum and postpartum periods in primiparous dairy cows 

with different reproductive abilities  
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Conclusions: 
● Prepartum thyroid profiles differ in primiparous cows 

with different postpartum reproductive abilities, 
especially between animals with short and long open 
days periods. 

●  In cows with short open days period, a significant shift 
in the balance of thyroid hormones towards a more 
active form (T3) occurs 2 weeks after calving, whereas 
this shift is observed 4 weeks before calving in animals 
with long days period.  
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