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DNA cytometry has frequently been used to characterize DNA ploidy pattern in relation
to clinical and histopathological findings. Anueploidy of tumor cells has been considered
to be related with poor prognosis of patients. This study was carried out to examine
the relationship between DNA ploidy patterns obtained by flow cytometry (FCM) & static
cytometry (SCM) and histopathological observations of mammary gland tumors induced
by 7,12-dimethylbenz[a]anthracene (DMBA) in rats. Eighteen from the total of 40 SD
rats treated with DMBA (10 mg/kg) developed 39 tumor masses. Tumor incidence was
45.0% and tumor multiplicity was 0.97. Adenocarcinoma was most predominant
subtype among DMBA-induced tumors. In 35 cases of malignant tumors, the incidence
of aneuploid tumor was slightly higher in SCM than in FCM. In comparison of
histopathological findings with DNA ploidy patterns aneuploidy was correlated with the
grade of mitotic rate in malignant tumors (P<0.05). Morphological parameters such
as nuclear areas and perimeter of nuclei were increased tendency with aneuploidy. Our
results suggest that increased tendency of malignancy might be correlated with the
degree of aneuploidy in mammary gland tumors of rats.
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1. The mammary gland tumor of the rat induced by DMBA shows adenocarinoma lesions, composed of acini
A
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Table 1. Incidence of malignant mammary tumors of rat induced by DMBA by histologic grade
Grade of tubule Grade of nuclear Grade of mitotic
Histologic Number of formation® pelomorphismb rate®
classification tumor cases
| Il 1l | I Il | I I
Adenocarcinoma 29 3 25 1 5 17 7 10 12 7
Papillary carcinoma 3 0 3 0 0 3 0 0 3 0
Squamous cell carcinoma 3 0 0 3 0 3 0 3 0 0
Total number 35 3 28 4 5 23 7 13 15 7

a: Grade of tubule formation is classified into three categories: grade | (tubules with clearly visible lumens are formed),
grade |l (definite tubule formation is seen in moderate amount but there are also areas of solid tumor growth) and
grade Il (little or no tubule formation). b: Grade of nuclear pleomorphism represent variablility of both size and shape
of the tumor nuclei, classified into three: grade | (nuclei show regular and little variation in size and shape), grade
Il (moderate variation in size and shape of nuclei) and grade Ill (marked variation, particular when very large and bizzare
nuclei are present). c: Grade of mitotic rate represents total number of mitotic figure, sum in ten fields under the

magnification of X400 (I: <10, Il: 10-19, Il >20).

Table 2. Ploidy patterns of flow cytometry (FCM) and static cytometry (SCM) in DMBA-induced mammary tumors in

rats
No. of No. of ploidy No. of diploid No. of aneuploid
samples examination tumor tumor
FCM Benign 4 4 4 (100%) 0 (0%)
Malignant 35 28 16 (57.3%) 12 (42.7%)
SCM Benign 4 4 4 (100%) 0 (0%)
Malignant 35 32 16 (50.0%) 16 (50.0%)
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Table 3. Ploidy patterns by histological grade in DMBA-induced mammary tumors in rats

Histologic findings

Grade of tumor  No. of diploid tumor  No. of aneuploid tumor  Significance
of tumors

Tubule formation | 1 1
Il 12 14 NS
1] 3 1

Nuclear pleomorphism | 0 0
I 4 6 NS
1] 12 10

Mitotic ratex* | 9 3
I 5 8 P<0.05
1] 2 5

= Significantly different in ploidy pattern at P<0.05 (Mantel-Haenszel x2 test)

Fig. 2. Abnormal DNA stemline is found at the site of
DNA index 1.57 in DNA histogram obtained by the
method of FCM in one case of adenocarcinoma.
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Fig. 3. Aneuploid peak located at the site of DNA index
1.52 indicates abnormal DNA stemline in DNA histogram
obtained by the method of SCM in one case of adeno-—
carcinoma.
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Table 4. Morphological parameters of rat mammary tumor cells by DNA ploidy patterns

Ploidy pattern

Malignant

Benign

Morphological parameter

Aneuploid

Diploid

Diploid

43.01+£15.40
35.78+8.32

38.77114.64
33.20+9.13

33.60+9.22
32.781+5.65

Nuclear area (AU)?
Perimeter (AU)

8.87+1.65
6.58%+1.16

8.2311.82
6.07£1.34

8.53+1.38
6.04%£0.93

Maxiam| diameter (AU)
Minimal diameter (AU)

a: AU represents arbitrary unit.
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