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Parathyroid hormone-related protein (PTHrP) derived
from the lactating mammary gland of cattle
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Abstract. To investigate the roles of PTHrP derived from the mammary gland of cattle, plasma PTHrP and
Ca levels, and their arterial-venous differences were examined in a Jersey cow during the periparturient period.
Levels of Ca in both abdominal aorta and subcutaneous vein of abdomen blood slightly decreased around the
parturition and at 24 days after parturition, however, no remarkable arterial-venous differences were observed.
Plasma PTHIP levels in both arterial and venous samples were below the detection limit (0.57 pM) during the
experimental period. Milk PTHrP and Ca levels were measured in 9 Holstein dairy cows. Although plasma
PTHP levels in all arterial and venous samples were also below the detection limit, milk PTHrP and Ca levels
were high, ranging from 14.9 nM to 41.2 pM and from 77.2 mg/dl to 120 mg/dl, respectively. In addition, a
significant positive correlation (P < 0.01) was observed between milk PTHrP and milk Ca levels. In
conclusion, we collected blood from one Jersey cow with time around parturition and from 9 Holstein cows
those had different lactation stages and milk production, secreted plasma PTHrP from the lactating mammary
gland would not detect even in subcutaneous veins of abdomen which lies downstream of the mammary gland.
However, milk concentration of PTHrP was remarkable high and almost (90 % <) derived from the mammary
gland in cattle. We could not demonstrate that the lactating mammary gland secrete PTHrP into a peripheral
circulation in cattle, though milk contains large amount of PTHrP as a protein and the meaning stay to be
elucidated.
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Figure 1. Plasma PTHrP and serum Ca levels, and those arterial-venous ddifferences
in periparturient period of a Jersey cow. Although serum Ca levels decreased
transiently around the parturition and at 24 days after the parturition, no remarkable
arterial-venous differences were observed. Plasma PTHrP levels in both arterial and
venous blood were below the detection limit (0.57 pM).



172

IRAT R EEE R

%13 - 14%% 20064

Table 1. Parathyroid hormone-related protein (PTHrP) levels in abdominal aorta, subcutaneous
vein of abdomen blood and milk, and Ca levels in milk of 9 lactating Holstein cows
PTHrP concentration (pM) Ca concentration (mg/dl)
CowNo.  Apdominal aorta  Subcutaneous vein  Milk Milk
of abdomen

1 (pooled)* < 0.57 <0.57 14,900 95
2 (pooled) < 0.57 <0.57 28,600 107
3 (pooled) < 0.57 <0.57 28,300 99.8
4 (pooled) < 0.57 < 0.57 37,500 120
5 (pooled) <0.57 < 0.57 24,500 88.9
6 (pooled) <0.57 < 0.57 27,600 105
7-1 (LA) - - 17,300 772
7-2 (LP) - - 17,300 81.8
8-1 (RA) - - 31,200 106
8-2 (LA) - - 41,200 104
8-3 (LP) - - 35,100 110
9 (pooled) - - 23,700 8509

*: pooled (pooled from 4 quarters), LA (left anterior quarter), LP (left posterior quarter) and RA

(right anterior quarter) milk
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Figure 2. Correlation between milk PTHrP

and Ca levels in cows.

The significant positive correlation
was observed between PTHrP and Ca
levels in milk (P < 0.01).
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