Part 4. Mammary Gland

Normal Physiology and Structure

The structure of the male and female rat mammary gland responds to hormonal stimulation, and can
provide a sensitive indicator of endocrine disruption. The development and detailed structure of the
male and female mammary gland as well as its response to endocrine active compounds has bee
reviewed recently bfRudmanret al, 2005; Licaset al, 2007)

In most mammals, the male glandular tissue remains rudimentary, but the mammary gland of the rat is
unique in showing marked development in the male and in showing sexual dimo(Bhisiy, 1991)
Development of the mammary glands begins in utero and the overall structure is similar between
males and females up until approximately post natal day 35 (beginning of male pubertal development),
when the structure d¢he gland becomes recognizably divergent between the two sexes.

In the adult female rat, the mammary glands are made up of scattered tubular branching ducts anc
glandular alveoli, both lined by one to two layers of low cuboidal epithelium and bothghaeih

defined lumina. The epithelium rests on a basement membrane and is surrounded by a layer of
myoepithelial cells, although these are generally difficult to distinguish in conventional H&E stained
sections. The overall structure of the female glamtléss cr i bed as At ubul oal ve

In males, the glandular tissue is greater in volume and is organized into lobules of alveoli that are
made up of large, pale staining, foamy and vacuolated cells that are arranged around indistinct lumina
that occasionallycontain small amounts of secretory material. Although ducts are present, they are
lined by multiple layers of epithelium, also have indistinct lumina and resemble alveoli. The structure
in the male is termed Al obul oal veol ar o.

In the virgin female, the ammary gland comprises fine branching ductules which lead to terminal
end buds, which differentiate into alveolar buds and alveoli. The glandular tissue is surrounded by a
connective tissue stroma and embedded in adipose tissue. Following puberty, tharsngtand of

the female continues to grow in a branch like manner during each estrous cycle. Duct proliferation
occurs during proestrous and estrous and regresses again during metestrous and diestrous (under t
regulation of the oestrogen, progesteroné prolactin surges). In practice however, this growth and
regression is not easily detectable by examination of conventional stained sections. Growth occurs
only at the outemost limits of the glandular network, where terminal end buds actively grow and
differentiate, by branching and elongating into the surrounding fat pad.
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Figure 1. Normal female mammary gland

Normal tubuloalveolar
female gland is made up
branching ducts that are
surrounded by smooth musc
with small alveoli that bud of
the ducts. Both ducts ar:l

alveoli have a discrete lume
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Figure 2. Normal Male Mammary Gland
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Normal lobuloalveolar
male mammary gland
is made p of larger
lobules of large, pale
staining, foamy and
vacuolated cells that
form alveoli with no
clear lumen. Small
droplets of
proteinaceous secretory
fluid (arrow) may be
present in both




