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Direct Action of Relaxin on the Pig Mammary Glands to
Promote Development of the Alveoli and Remodeling of the

Extracellular Matrix
G. S. Min
Department of Microbiological Engineering, Jinju National University

ABSTRACT

Our previous studies demonstrated that relaxin in concert with estrogen promotes development of the
mammary parenchyma during the last third of gestation in gilts, and the specific relaxin-binding sites were
present in the mammary gland. This study was conducted to determine if relaxin-binding sites in the mammary
gland were functional relaxin receptors. Three cycling cross-bred gilts were bilaterally ovariectomized on day 0
of the experiment. Beginning on day 15 and continuing through day 29 post-surgery, the gilt received an im.
injection of estradiol benzoate at 12-hr intervals. Beginning on day 22 post-surgery, highly purified porcine
relaxin was administered(lug/hr) into the left fourth mammary gland from the anterior end via miniature
osmotic pump. Physiological saline was administered to the right fourth mammary gland. The gilt was
sacrificed on day 29 post-surgery and histological characteristics of the mammary parenchyma were examined.
The mammary glands treated locally with saline showed little, if any, lobulo-alveolar development, whereas the
mammary glands treated with relaxin showed not only marked lobulo-alveolar development but also prominent
secretions in the alveoli. The saline-treated glands were characterized by relatively dense and highly organized
collagen fiber bundles. Whereas, in the relaxin-treated mammary glands, collagen fiber bundles were dispersed
and loosely organized. In conclusion, relaxin-binding sites in the mammary gland are functional relaxin
receptors and relaxin acts directly on the pig mammary gland to promote development of the alveoli and
remodeling of the extracellular matrix.

(Key words : Relaxin, Non-pregnant pig, Mammary gland, Development, Remodeling)
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Fig. 1. Diagram of the experiment design. Estrogen dose is indicated per injection basis. MG,
The anterior fourth mammary Gland. See Materials and Methods for details.
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Fig. 2. Mouse interpubic ligament length(mean
+ SE; n=20) following a single injec-
tion(1 ug) of highly purified porcine
relaxin(relaxin) in 0.2 ml of 1% benzo-
purpurine 4B in physiological saline
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Representative micrographs of mammary parenchymal tissue treated locally with
physiological saline via osmotic pump. Note the predominant fat cells replaced for the
parenchymal tissue and closed lobulo-alveolar structures. C, Collagen; L, Lobule; Ld,
Lactiferous duct; F, Fat cell. Photograph B(x 255) is a higher magnification of a region
in A(x 115).

Fig. 4. Representative micrographs of mammary parenchymal tissue treated locally with highly

purified porcine relaxin(1 ug/hr) via osmotic pump. Note the prominent secretions in the
alveoli. C, Collagen; L, Lobule; Ld, Lactiferous duct; Al, Alveolus; F, Fat cell
Photograph B(x 255) is a higher magnification of a region in A(x 115).
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