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Development of stagnation mastitis animal model
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Summary : Mastitis is one of the diseases attack mothers during the lactation period. Especially, it is assumed
that stagnation mastitis is caused by lacteal discharge disorder, and conceivably, meals are the principal risk
factor. Establishment of animal experiment method was tried to inspect efficiently meal components in asso-
ciation with the mastitis onset. At first, the mammary gland tissues were stained with hematoxylin and eosin
after the pups were separated from the mother mouse during a lactation period for forced weaning. Inflamma-
tion such as epithelial cells shedding, humoral shift to interstitium and invasion of mononuclear cells to
interstitium were confirmed after 96 hours from weaning. In addition, measuring the mast cell count in order
to evaluate inflammatory degree indicated that the cell count increased significantly in mammary gland tissue
of forced weaning mice in comparison with continued nursing mice. The stagnation mastitis induction model
made by extremely easy operation of forced weaning will give an experimental tool to elucidate relation
between mastitis and diets.
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FFLIE, M) CREREEETERVILRICE -
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I VEOEREERR) 2EDRLTHD. iz,
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Fig. 1. A change in murine thoracic appearance by forced weaning.

Each panel shows murine thoracic appearance at 48 hours (B) or 96
hours (D) later from forced weaning. A and C show, respectively, the
control of B and D with the murine thoracic appearance which contin-
ued nursing. The murine breast which continued nursing are swollen
(A, C). Mammary swelling of mice after forced weaning are not ob-
served but flat (B, D). An arrow shows observed mammary position. Ar-
rowheads show nipples.
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Fig. 2. Morphology of the murine mammary gland.

Mammary gland of mice in the lactation period stained with hemato-
xylin and eosin. The basic components of the mammary gland are the
alveoli (hollow cavities) lined with milk-secreting mammary gland
epithelial cells and surrounded by myoepithelial cells that cannot see by
an optical microscope. These alveoli join up to form groups known as
lobules, and each lobule has a lactiferous duct that drains into openings
in the nipple. The myoepithelial cells can contract and thereby push the
milk from the alveoli through the lactiferous ducts toward the nipple,
where it collects in lactiferous sinus of the ducts. Blood from capillary
vessels that are distributed around alveoli is converted into milk in
mammary epithelial cells. Original magnification was X 40.
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Fig. 3. Initiation of inflammation in mammary gland tissue by forced
weaning.

Mammary gland tissue sample were obtained at 48 hours (B) or 96
hours (D) later from forced weaning. A and C show, respectively, the
control of B and D with the mice which continued nursing. A, C:
Apocrine processes (a) and cuboidal epithelial cells (ce) are observed in
the alveoli of continued nursing mice. B : Epithelial cells changed to flat
type (fe) morphologically. Milk protein (p) and fat (f) are observed by
stagnation of milk to alveoli. D :Inflammation such as epithelial cells
shedding (s), humoral shift (h) to interstitium and invasion of mononu-
clear cells (m) to interstitium are confirmed. Scale bar: 50 um.

Fig. 4. Populating of mast cells to mammary gland tissue by forced weaning.

A-D are toluidine blue stained specimen from mice in the condition same as A-D
in Fig. 3 respectively. Arrowheads show mast cells. Scale bar: 50 uzm.
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FLIRAR D HER L DFER, D 7p< & bR
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WCEY—HEFY Y o~ X Mgtz ik Lz & 2
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Fig. 5. Increase in mast cell count in mammary

gland tissue by forced weaning.

Mast cells of the murine mammary gland tissue
which continued nursing and the tissue which
passed after forced weaning for 48 hours (A)
or 96 hours (B) were counted. Mann-Whitney U
test was used in the data analysis to determine
statistical significance. Data are represented in
box-plot graphs. Each box contains the inter-
quartile range, the central line indicating the
median value and whiskers extending to the upper
and lower adjacent values excluding out-liers.
Outliers are expressed by dots.
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