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Abstract

Dairy cattle are unique in their commitment to high milk production. For the most part,
lactation has been studied in dairy cattle in terms of basic cell biology and in the context of

factors and mechanisms affecting lactogenesis, while being largely overlooked by the

recent breakthrough in mammary stem-cell research.
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Our long-term goal is to achieve persistency in dairy cattle milk production by manipulating

the reservoir of stem cells in the mammary gland.

The specific aims of the current application are as follows:

1. To develop methodologies for the detection and enrichment of stem-cell and
progenitor-cell populations in single-cell-dispersed mammary gland biopsies of dairy
cattle.

2. To confirm stemness and define the stem cell and progenitor entities by in-vitro
analyses as well as by serial transplantations into "bovinized" cleared fat pad of
immunocompromised mice.

3. To apply these methodologies to test the putative effect of in-vivo xanthosine treatment
on the proportion of bovine stem and progenitor cells and their hierarchical
differentiation.

Using the marker CD49f and CD24 we have enriched 4 populations of epithelial cells.

There were characterized as stem cells, Basal cells, luminal progenitors and differentiated

epithelial cells. Cellular hierarchy was determined. Upon transplantation, only the stem cell

population could give rise to epithelial outgrowth in the cleared mammary fat pad.

Outgrowths developed in fibrotic regions and were comparable in their characteristics to

the heifer's gland. However, they did not reproduce the ductal constituent except for a

single case of estrogen and progesterone treated mice.

Mice transplanted with mammary explants were treated with xanthosine to text possible

improvement in stem cell number.

After 12 weeks, we could not find effect on BrdU retaining cells or on the proportion of

epithelial populations and general decrease in proliferation was noted. The analyses of

xanthosine effect have not been finished.

Conclusions: We have shown that a specific population of stem cells is the origin of

mammary gland development. The mammary gland itself encompasses epithelial

cell population with distinct differentiation characteristics. To this end, xanthosine

treatment did not yell inductive effect on stem cell number and the experiments

involved have not been concluded.
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