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Why do dairy cows sometime suffer from hypocalcemia after parturition?

N. Yamagishi'

Food Animal Medicine and Pathophysiology Laboratory, Department of Veterinary Medicine, Twate
University, 3-18-8 Ueda, Morioka, Twate 020-8550, Japan

ABSTRACT Most parturient cows experience varying degrees of hypocalcemia during the first
several days after parturition while they adapt to the calcium (Ca) demands of lactation. In some cases,
the plasma Ca concentrations become too low to support nerve and muscle function, resulting in the
clinical syndrome of parturient paresis (milk fever). Enhancement of bone Ca resorptive and intestinal
Ca absorptive processes is the major homeostatic responses to hypocalcemia. However, it has been
demonstrated that the Ca homeostasis of parturient cows depends only on intestinal Ca absorption
soon after calving, because bone resorption is delayed for 1 week or more after parturition. Plasma
concentrations of estrogen, a potent inhibitor of bone resorption, rise dramatically in the final days prior
to parturition. Several studies have suggested that cows with higher plasma estrogen concentrations
at parturition were at greater risk of developing milk fever. Dietary Ca can be absorbed from the
intestinal lumen by passive diffusion between the epithelial cells (paracellular transport) and active
transport across the epithelium (transepithelial transport). Efficient intestinal Ca absorption occurs
by transepithelial transport, when the Ca demand becomes greater during pregnancy and lactation.
A Ca binding protein, calbindin Dy, (CaBPy,) is one of the key factors playing an important role in
the transepithelial Ca absorption, because it facilitates rapid diffusion of Ca across the cell. In dairy
cattle, the highest transepithelial Ca transport activity is believed to occur in the proximal region of
the small intestine, because detectable levels of mRNA coding for intestinal CaBPy, have been found to
be localized only in the duodenum. It seems reasonable to believe that advancing age is an important
predisposing factor of parturient hypocalcemia in dairy cows. Recent investigations have shown that the
intestinal mRNA expression levels for CaBPg, and the plasma concentrations of bone resorption markers
and 1,25-dihydroxyvitamin D5 decrease according to aging.

——~Key Words : calcium metabolism, dairy cows, hypocalcemia, parturition, pathogenesis

T Correspondence to : Norio Yamagishi (Food Animal Medicine and Pathophysiology Laboratory,
Department of Veterinary Medicine, Twate University)
3-18-8, Ueda, Morioka, Iwate 020-8550, Japan
TEL & FAX 019-621-6202 E-mail ' yamagisi@iwate-u.ac.jp

--------------------------------- Jpn. J. Large Anim. Clin. 2(2): 64-69, 2011





