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A Histopathological Study on the
Estrogen-induced Breast Lesions in Rats

Gyung Hyuck Ko, M .D. Cheol Keun Park, M.D., Myoung Keun Shin, M.D,
Soo Min Kang, M D, Hye Jung Lee, M .D. and Jeong Hee Lee, M1,

Department of Pathology, Greongsang National [ niversity College of Medicine,
and Gyeongsang Institute of Cancer Research

Forty eight female Sprague-Dawley rats received a subcutaneous implant containing 12.5 mg
estradiol at the age of 3 weeks. Three rats were killed in 1, 2, 3, 4. 6 weeks and in every month
during 2~ 12 months after implantation, and the breasts were examined by light microscope, In
all rats, enlargement of terminal end buds was observed in 1~2 weeks, maximum development
of hyperplastic alveolar nodules in 3 weeks, and marked dilatation and secretion of alveoli or
ducts in 1~12 months after implantation. Ductal epithelial hyperplasia was observed in 27 rats
and carcinomas developed in 23 rats in 2~12 months after implantation. [t was thought that the
changes induced by estradinl are more similar to the human breast lesions, compared with
changes induced by chemical carcinogens such as dimethvlbenzanthracene{DMBA), because
breast carcinomas develop in close relationship with ductal epithelial hyperplasia in both estradi-
ol-treated rats and humans, but not in DM BA-treated rats.(Korean J Pathol 1992, 26: 466~475)
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Table 1. Changes of rat hreast after administration of estradiol

———— .

TEB" HAN*™ Ls* AD™ GC*® DEH* cA™
1~-2 week ++ + =+ + +
3 week + +—-+++ + +—++
4~6 week 0—+ 0—++ 0—+ ++=++++ 0—+
2~12 month 0 00—+ 0 ++=++++ O=++ 0—++ 0—++

*1 Number of terminal end buds

{0: not found, +; 1~10 per section, + +; 11 or more}

*2 Number of hyperplastic alveolar nodules

(0- not found, +: 1~5 per section, + +; 6~10, +++; 11 or more)

*3 Preservation of lobular structure
{+: lobular structure preserved, 0; not preserved)

*4 Degree of alveolar and ductal dilatation and secretion(+—+++ +)
*o Number of gross cysts(0; not found, +; one, + -+ two or more)

*6 Degree of ductal epithelial hyperplasia

(0: not found, +: mild and in a few foci, + +; severe or in many areas)
*7 Carcinomal(; not found, +: solitary, ++; multiple: The percentages of the rats in which solitary or multiple

carcinomas developed are described in the text.)
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Fig. 1. Terminal end buds. One
of them is very large. The oth-
ers are normal in size (W hole
mount and Hematoxylin stain)

Fig. 2. An enlarged terminal
end bud showing papillary pro-
jections of lining cells and se-
cretion,
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Fig. 3. Dilated alveoli. Lobular
structure is preserved.

Fig. 4. Many hyperplastic alv-
eolar nodules,
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Fig. 5. Marked dilatation and
secretion of alveoli and ducts.
Lobular structure is lost. A
portion of gross cyst is noted at
the left upper corner. Ductal
epithelial hyperplasia is noted
at the right lower corner.

Fig. 6. A gross cyst containing
milk-like fluid{arrow). The sur-
rounding breast tissue is thick-
ened.
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Fig. 7. Bilateral mamary carci-
nomas in the lower abdominal
breasts of a rat. The carcino-
mas are poorly circumscribed
and show hemorrhage and ne-
Crosis,
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Fig. 8. Intraductal comedoca-
rcinoma with central necrosis.
Note the adjacent ductal or
alveolar dilatation with epithe-
lial hyperplasia.
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Fig. 9. Myoepithelial hyper-
plasia. Note the single row of
epithelial cells overlying the
proliferating myoepithelial cel-
ls.

—=— Control = Estradiol-treated

Fig. 10, Body weight change of rats in the control and estradiol-treated Eroups.
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