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e F4E Image | 23] (National Institutes of
Health) ] 7Fg2t2] 27] (find edges) =75 ©|-&3t4
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3 mo.

8 mo.

FVB/NJ

BRCA1 mutant

Fig. 2. Histologic images of mammary gland development between FVB/NJ (A, C, E) and BRCA1 mutant (B, D, F) mice. Arrows

in A and B point to terminal end buds.
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o & An 45 9 {4 dolg Hd ZFUAE FA
AL 7} #7He] Xpo]= GraphPad Prism 5.0 software
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0] (9.5 + 0.6 mm vs. 7.0 ¥ 0.4 mm, P=0.0102)

7FAQor 1 ol BE FAH o2 o3 (Fig.

2). 7F)71Q1 ML /A £ Ao s F 7t

A9l 4~ (44.2 £ 0.9 vs. 45.0 + 1.9, P=0.7078), &

9 W (56.4 + 1.2% vs. 56.3 * 3.4%, P=0.9833), &M
]

M= BRCAL ¥Wo] upo-A9 B2 FVB/NJ np$A7to|
A99] 2 (54.4 + 6.5 vs. 51.7 + 2.8, P=0.8148), Au] U
T (627 * 6.7% vs. 63.4 + 1.2%, P=0.8776)S} ¢4 Zo]
(21.1 £ 0.4 mm vs. 21.9 + 0.2 mm, P=0.9733)°] 5-2] &t
ZFol= g1t (Table 1).

/ML Y7tA 2 #&3 BRCAI Wo] nfeAL 150}
2% 1nte] (73%)lA FEgo]l WA AT 22}

Table 1. Comparison of Mammary Development Parameters between FVB/NJ and BRCA1 Mutant Mice

Mammary Duct

Epithelial Density (%) Elongation (mm)

Animal Number of Alveolar Buds

FVB/NJ, 1 month old (n=5) 0.8+04
BRCA1 mutant, 1 month old (n=5) 36+0.7
P-value 0.0068

FVB/NJ, 3 month old (n=5) 450+1.9
BRCA1 mutant, 3 month old (n=5) 442 +09
P-value 0.7078

FVB/NJ, 8 month old (n=5) 51.7+28
BRCA1 mutant, 8 month old (n=5) 544 +6.5
P-value 0.8148

278+35 7.0+04
439+0.5 9.5+0.6
0.0017 0.0102
563+34 16.1+£0.6
564 +1.2 16.1+0.4
0.9833 0.9578
634+1.2 21.9+0.2
62.7 +6.7 21.1+04
0.8776 0.9733

Values are means + SD

Table 2. Comparison of Mammary Development Parameters between Tumor-free and Tumor-bearing BRCA1 Mutant Mice

Number of Alveolar

Mammary Duct

Animal Buds Epithelial Density (%) Elongation (mm)
BRCA1 mutant, tumor-free, 8 month old (n=4) 41.2+2.1 437 +1.7 226+0.6
BRCA1 mutant, tumor-bearing, 8 month old (n=11) 59.2+2.0 68.6+24 21.8+0.6
P-value 0.0002 < 0.0001 0.3662

Values are means + SD

Fig. 3. Histologic images of mammary gland in 8-month-old, tumor-free (a) and tumor-bearing (b) BRCA mutant mice.
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vs. 22.6 * 0.6 mm, P=0.3662).
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Histological Findings of Mammary Gland Development and Risk of Breast
Cancer in BRCA1 Mutant Mouse Models

Hyelim Kim, B.S., Woo Kyung Moon,M.D.,Ph.D

Department of Radiology, Seoul National University Hospital, Seoul, Korea

Purpose: The purpose of this study is to evaluate the relationship between histological findings of
mammary gland development and risk of breast cancer in BRCA1 mutant mice.

Materials and Methods: Five BRCA1 mutant mice and five non-mutant FVB/NJ mice were used
for each of the 1-month-old (pubertal), 3-month-old (fertile) and 8-month-old (menopausal)
group and the entire fourth mammary tissue was taken at each step. In addition, breast cancer
development was assessed in 8 months old BRCA1 mutant mice (15 mice), and classified into
tumor-bearing groups (11 mice) and tumor-free groups (4 mice) and normal mammary tissues
were collected. In the analysis of mammary gland tissues, only epithelial cells were carmine—
stained, and the number of alveolar buds, epithelial density, and mammary duct elongation
were measured using image analysis programs. The difference between the two groups was
assessed by the paired T—test statistical method.

Results: One-month-old BRCA1 mutant mice compared with controls showed a higher number of
alveolar buds (3.6 + 0.7 vs. 0.8 £ 0.4, P=0.0068), epithelial density (43.9 + 0.5% vs. 27.8 *
3.5%, P=0.0017) and mammary duct elongation (9.5 £ 0.6 mm vs. 7.0 + 0.4 mm, P=0.0102).
However, there was no difference in the 3 months and 8 months old group. In BRCA1 mutant
mice, the tumor-bearing group was significantly higher in the number of alveolar buds (59.2 *
2.0 vs. 41.2 + 2.1, P=0.0002) and epithelial density (68.6 + 2.4% vs. 43.7 £ 1.7%, P<0.0001)
compared to the tumor-free group. The mammary duct elongation was not different (21.8 £ 0.6
mm vs. 22.6 = 0.6 mm, P=0.3662).

Conclusion: BRCA1 mutant mice had early pubertal mammary gland development and delayed
involution of the lobule and epithelial cells of the mammary tissue was associated with breast
cancer. The above results suggest that mutations in breast cancer predisposition genes such as
BRCA1 may be a cause of premature mammary gland development and will help to understand
the imaging findings and tissue composition of mammary gland associated with high risk of
breast cancer.
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