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Abstracts : Indole-3-carbinol (I3C), one component of cruciferous vegetables (the Family of Cruciferae), has
been shown to exert its chemopreventive effect in liver, colon and mammary tissue before or concurrent exposure
of carcinogen, but there have been several evidences that consumption of I3C induced tumor promotion in some
tissues. Owr studies were investigated to examine the modifying effects of I3C in the
7,12-dimethylbenz{g]anthracene (DMBA) induced rat mammary gland tumor model. Fifty-two female Sprague-
Dawley rats were randomly divided into five groups. Animals of the group 1 were given the diet containing
100ppm I3C and animals of the groups 2 and 4 were given the diet containing 300ppm I3C from 6 weeks of
age. At 7 weeks of age, the animals of the groups 1, 2 and 3 were intubated with DMBA. All animals were
killed at 20 weeks after carcinogen treatment. There were significant increases of food consumption in 13C
feeding groups compared with those of basal diet feeding groups. The incidences of the mammary tumors in the
group 1, 2 and 3 were 75.0% (9/12), 56.3% (9/16) and 93.8% (15/16), respectively and the average mumber of
tumors of group 1 (DMBA+I3C 100ppm: 2.08 £0.61) and 2 (DMBA+I3C 300ppm: 1.1910.32) were significantly
lower than that of group 3 (DMBA alone: 4.631+0.72) at the value of P<0.05 and P<0.001, respectively. In the
pathological examination of appearing tumors, most of them were adenocarcinoma. Many epithelial cells of
tumors showed strong estrogen receptor (ER) ¢ expression but there were slight difference of ER @ expression
among the type of tumors. We suggest that pre-initiation treatment of I3C has an inhibitory effects on mammary
carcinogenesis induced by DMBA.
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Fig. 1. Experimental design for modifying effect of I3C in rat
mammary carinogenesis
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Fig, 2. Change of Body Weight of Rats
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Fig 3. Change of Food Consumption of Rats. Different
superscript in the same age means different value significantly
at P<0.05 by Duncans multiple range test.
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Table 1. Incidences and Multiplicities of Mammary Gland Tumors of Rats

No. of Total No. of tumor ing rats e
Treatments rats No. of tumors (Percent Incl%) Tumor multiplicity
DMBA+I3C 100ppm 12 25 9 (7150 2,08 +0.61**
DMBA+3C 300ppm 16 19 9 (56.3) 1.1940.32%*
DMBA alone 16 74 15 (93.8) 463+0.72
13C 300ppm alone 4 0 0 O 0
Basal diet 4 0 0 (0) 0

Values in parenthesis are percentages
*Mean+ S.E.

*Significantly different from the value of the DMBA alone group (P < 0.05)
**Significantly different from the value of the DMBA alone group (P < 0.001)
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Table 2. Incidences and Multiplicities of Mammary Gland Tumors by Histopathological Finding

Treatments No. of Total Incidences Multiplicity
rats No. of tumors ~ Adenoma  Adenocarcinoma  Adenoma  Adenocarcinoma
DMBA+I3C 100ppm 12 25 125 (4.0) 2425 (96.0) 009+ 0.10° 2.0910.66
DMBA-+3C 300ppm 16 19 219 (10.5)  17/19 (89.5) 0.13+0.14 1.071£034
DMBA. alone 16 74 8/74 (10.8) 66/74 (89.2) 0.53+022 4.00-+0.62
Values in parenthesis are percentages
*Mean -+ SE
Table 3. Classification of Mammary Gland Tumors by Histopathological Examination
Treatments No. of Total e T Papillary mﬁgulmarTWCﬁbﬁfonn
rats  No. of tumors  Adenoma  Fibroadenoma \ . .
carcinoma  carcinoma  carcinoma
DMBA+3C 100ppm 12 25 1 0 14 5 5
DMBA+3C 300ppm 16 19 1 1 13 2 2
DMBA alone i6 74 6 2 53 7 6
Total 44 118 8 3 80 14 13
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Fig 4. Multiplicity of Mammary Gland Tumors of Rats

* Significantly different from the values of the DMBA alone
group (P<0.05)

** Significantly different from the values of the DMBA alone
group (P<0.01)

*+% Significantly different from the values of the DMBA alone

group (P<0.001)

Fig 5. Mammary Gland Tumor of Rat. Note papillary growth
of neoplastic cells. H&E, x200.
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Fig. 6. Immumnochistochemical Localization of ER ¢ in Normal
Mammary Gland and Mammary Gland Tumor of Rat. Some
normal mammary gland epithelial cells showed weak to
moderate immunoreactivities to ER o . Tumor cells as well as
stromal cells were moderately to strongly positive for ER ¢ .

A: normal mammary gland, B: mammary gland tumor, ABC,
x400.
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