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Functional Significance of Carbonic Anhydrase Isozyme (CA-1V) in Bovine Mammary Glands
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Abstract. The localization of bovine carbonic anhydrase isozyme VI (CA-VI) was examined
immunohistochemically in bovine mammary glands during early lactation period (after 2-3 days of
postpartum) and dry period (at about 2 months preparturition in adults) and young calves (at 30 and 150 days
after birth) using specific CA-VI antiserum. The immunoreaction for anti-CA-VI antiserum was very weak in
the mammary glands in young (prepubescent) calves. In dry period, CA-VI was also weakly expressed in

secretory epithelial (acinar) and ductal cells. In contrast, the reaction was intense in mammary gland cells in
early lactation period. Dot blotting analysis indicated that anti-CA-VI reacted positively to beastings and

mature saliva, but weakly or not at all to milk during the dry period or calf saliva, respectively. The intense
expression of CA-VI in the mammary glands in early lactation period might compensate for low levels of

secretion from functionally and structurally immature salivary glands in young calves.
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Fig.1. Immunoreactivity to anti-CA-VI in epithelial cells of
mammary glands from prepubescent 30-day-old calf is very
weak. At this stage, acini and duct segments seem
histologically more immature than adult structures (see also
Fig. 3). Arrows show ductal epithelium. Arrowheads show
immature acinar cells. Bar: 50 xm. Right square is higher
magnification view. Acinar cells had a cubic immature shape
without elongated cytoplasm. Bar: 10 xm.

Fig. 2. Acini and ductal epithelial cells of mammary glands
during dry period (About 2 months preparturition) display weak
immunoreactivity to anti-CA-VI. Arrows show ductal epithelium.
Arrowheads show very weak reaction to CA-VI in acinar cells.
Double arrows show CA-VI positive macrophage-like cells in
slightly expanded interstitium. Bar: 50 xm. Right square is
higher magnification view. Interstitium region is slightly
expanded, but acinar cells are cubic and small with little
cytoplasm. Bar: 10 gm.
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Fig. 3. Acini and ductal epithelial cells of mammary glands
during early lactation.

Cells at about 2-3 days postpartum are immunoreactive to anti-
CA-VI. Arrows show ductal epithelium. Arrowheads show active
mature acinar ceils in milk secretion. Immunoreaction (*} to
anti-CA-VI is positive in lumen of duct and acinous cells of
mammary glands. Double arrows showed myoepithelial cells
that did not react to anti-CA-VI. Bar: 40 um. Right square is
higher magnification view. Acinar cells are mature and slightly
varied in size with cytoplasm that is intensely positive (brownish
color) to anti- CA-VI. Bar: 10 um.
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Fig. 4. Dot blotting analysis of milk and saliva by anti-bovine
CA-VI antiserum. Positive reactions were detected to beastings
spots at early lactation period (spots 1 and 2) and to saliva
spots at lactation period: 2 months postpartum (spot 5), but
weakly positive reaction was detected to milk at dry period
(spot 3) and very weak to saliva at newborn calves (spot 6).
Control spot: 5% skim milk was routinely negative (spot 4).
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