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Calcium Status of Periparturient Dairy Cows based on Serum Calcium 
Concentrations
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Rate of Recovery

Resistance 
to Drop

Adapted from Horst and Jorgensen, 1982

§ Several factors 
contribute to 
regulating calcium 
homeostasis:

§ Resistance to Drop

§ Magnitude of Drop

§ Duration of Drop 

§ Rate of Recovery
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Milk Synthesis
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Mammary Gland’s Control of Milk Synthesis
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Goff et al., 2002

Milk synthesis controls calcium decline at parturition
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Balance

Dietary Ca solely 
meets fetal and 

maintenance 
requirements
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Normal Physiological State Lactation

PTHPTH PTH PTH

Mammary 
Gland

PTH
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Vitamin D
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Plasma Calcium Plasma Phosphorous Bodyweight

LACTATING RATS

No Parathyroid gland 11.4 mg/dL 3.7 mg/dL 313 g

Intact Parathyroid 
gland

11.4 mg/dL 3.1 mg/dL 314 g

NO Parathyroid 
gland-lactating

Parathyroid gland-
lactating

Parathyroid gland-
Non lactating

Hodnett et al., 1992

Parathyroid gland is NOT necessary for Ca mobilization from bone 
during lactation

????
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McArt and Neves, 2020

Is subclinical hypocalcemia the villain? 
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Is administering calcium after parturition 
the best strategy?

Connelly et al., 2024

-DCAD

+DCAD
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How does “transient hypocalcemia” work 
and how do we manage it?
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Prepartal strategies to modulate calcium 
homeostasis

1) Negative DCAD Diets (UltraChlor®, Soychlor®, Biochlor®, Animate®, etc.)

2) Calcium binders (Synthetic Sodium aluminum silicate)

3)    Calcium Chelators
 EGTA-Ca
 EDTA-Ca and Mg

4)  Low potassium diets

++ =
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• EDTA
• EGTA

Calcium chelators-
What does chelating 
Ca do? 

12



9/19/24

5

Connelly et al., 2021
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Calcium chelators-Prepartum 
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EGTA decreased iCa concentration prepartum and 
increased it during postpartum
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Prepartum-induced SCH and increased infusion rate
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Milk Yield decreases initially in EGTA cows, but 
no differences in 305 MY
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Do Calcium Binders and –DCAD 
diets impact Calcium 

Homeostasis the Same?
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Determination of effects of 
feeding DCAD and X-Zelit on 
transition cows
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Alterations in calcium across the peripartal 
period 
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Alterations in phosphorous across the 
peripartal period 
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Fecal mineral digestibility
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Ionized Calcium Concentration at Calving 
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Milk Production on D1 and D21
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Conclusions
• Early lactation cows are equipped to maintain their calcemic status when 

challenged with hypocalcemia and the mechanisms underlying this are unique

• A certain level of decreased calcium around parturition is necessary to 
activate homeostatic mechanisms related to maintenance of adequate 
calcium concentrations (transient hypocalcemia)
• It is critical to manage the prepartum cow to ensure proper calcium 

homeostasis post-partum

• We aim to determine the homeostatic relationships surrounding calving that 
are indicative of a healthy transition into lactation
• Different prepartal interventions work via different methods to impact 

postpartal calcium and should be fully understood when making nutritional 
decisions 
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The Students……..The Real Brains behind it all!
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