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Su m ma ry 

Five study modeis (A, B, C, D, E) were used to investigate the effect of 7, 12-

dimethylbenz(a)anthracene in inducing tumors in the mammary tissue of Spreague-Dawiey rats. 
Each group was subjected ad libitum to the foiiowing diets: group A - commerciai ration; groups 
B/C - a semipurified Iinoleic acid-rích diet; group D - a semipurified saturated fatty acid-rich diet; 
group E - a sem fpurified fat diet composed of 50% soybean 0ff (rich in essential fatty acid), 25% 

ouve oil (rich in oieic acid) and 25% coconut oll (rich in saturated fatty acid). The animais were 

fed through intragastric instiiation, one or two doses o! DMBA dissolved in 1 mi of soybean oiL 

Group A animais received a singie 10 mg-DMBA-doses 60 days after birth. Group 8 animais 

received two-20 mg-DMBA -doses, the first dose 45 days after birth and the second 60 days after 

birth. Groups C, D and E animais were treated in the same way as group 8 animais. The control-

groups were fed 1 mi-piacebo-soybean oiL DMBA induced tumors in the treated rats as visuai-

ized in the foi/o wing resuits: 

Groups A, 8, C, O and E developed 52%, 76%, 88%, 60% and 67% tumors, respectiveiy; 

in the test groups A, B, C, D and E the first paipabie tumor was reported at 200 ± 52, 103 
± 36, 48 ± 1, 133 ± 62 and 183 ± 45 days after DMBA administration, respectively. 

3)14.8%, 40.7%, 97.5%, 50.0% and 41.7% of all tumors were ciassified as adenocarcinoma. 

The resuits suggest that study model "C" was the most effective one, inducing higher mci-

dence of adenocarcinomas in DMBA-treated-rats, the symptons being evidenced in the shortest 
experimentai time. 
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lntroduction 

The compound 7,1 2-dimethylbenz (a) arithracene 
has been used for over 30 years as a very potent 
chemical carcinogen of animal mammary tissue [1-4]. 
Upon administration of DMBA, hyperplastic lesions 
are found shortly after treatment, and those lesions 
may be classified into two groups: benign or malignant 
tumors [5-7]. it is weli known that the effectiveness of 
DMBA as a tumor inducer depends on several factors 
or experimental conditions: the age of animais during 
DMBA administration [1, 2, 5], nutritional lipids [8-17]  

and hormone status [18]. Huggins et ai. [1, 2] and 
Russo et ai. [5, 18] have clearly demonstrated that 
DMBA is more effective when administrated prior to 
mammary gland maturation (up to 60 days of age). 
Older virgin female rats showed significant lower mci-
dence of tumors induced by DMBA [5, 18]. Dietary 
lipids and fatty acids (FA) may be considered as co-
carcinogen [10] because high fat diets and linoieic 
acid-rich diets strongly stimulate the incidence, malig-
nancy, number of tumors per rat and the yield of.tu-
mor-bearing rats due to the action of DMBA in mam-
mary tissue [8-18]. On the other hand, dietary lipids 
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rich in saturated FA or in n-3 poiyunsaturated FA have 
an opposite effect 19, 12, 13, 17, 18]. 

in the present work tive DMA study modeis were 
investigated with the objective of identifying the most 
effective method of inducing adenocarcinomas in rats 
in the shortest experimental time. 

Material and Methods 

Weaning female Sprague-Dawley rats were used. 
Groups of tive animais were housed in piastic cages, 
fed with their particular diets and maintained in tem-
perature controiied room at 22 ± 1°C and 12-hour lightl 
dark cycie. Study model A was fed a commercial ration 
("Probiotério G", Anderson Clayton Co.). Study mod-
eis B, C, D and E were fed with semipurified diets 
prepared in our iaboratory [19]. Diets B and C con-
tained sunflower seed ou (rich in iinoieic acid), diet D 
coconut oh (rich in saturated fatty acids), and diet E 
50% soybean ou (rich in essentiai fatty acids), 25% 
ouve oU (rich in oiehc acid, a monounsaturated FA) and 
25% coconut ou (rich in saturated FA). At appropriate 
times, the animais received one or two 10/20 mg-
DMBA doses (SIGMA Co.) dissoived in 1 mi of soy-
bean oil administrated through intragastric insthliation, 
the animais being fed with diets according to Table 1. 
The controi-group animais received a piacebo of 1 mi 
of soybean oil by intragastric instiiiathon, the feeding 
treatments presented in Table 1. The animais were 
weighed and palpated weekly. By the end of the ex-
periment, the animais were anesthetized with either, 
the tumors surgicaiiy removed, their size and weight 
determined, and sent for histopathoiogical study. The 
rats were sacrificed after 350 days (groups A and B) 
and between 190 and 350 days (groups C, D, E) after 
DMBA administration. Some rats from groups C, D and 
E were sacrificed prior to the end of the experiment 
due to symptoms of weakness or imminent death. 

Table 1. Type of diets and the amount of one or two doses 
of DMBA administrated through gastric instiliation after 45 
and/or 60 days birth in female rats of study modeis A, B, C, 
D and E 

Modeis Diets (source of fats) 45 days 60 days 

A Chow none 10 mg 
B semipurified (SO) 10 mg 10 mg 
C semipurified (SO) 20 mg 20 mg 
D semipurified (CO) 20 mg 20 mg 
E semipurified (MIX) 20 mg 20 mg 

SO = sunfiower seed 011; CO = coconut ou; MIX = 50% of 
soybean oh, 25% of ouve ou, 25% of coconut ou  

Results and Discussion 

The results in Table 2 show the incidence of tumors 
DMBA-treated rats of each study modei. 

Table 2. Percentage of tumors and tumor-bearing rats in-
duced by DMBA in female rat mammary g!and in study 
modeis A, B, C, D and E 

Study modeis 

A B C D E 

Number of rats 25 25 25 10 15 
Total number of 

tumors* 27 27 40 12 16 
Number of 

tumor-bearing rats 13 19 22 6 10 

*Benign  plus malignani tumors 

By the end of the experiment, the percentage of 
tumor-bearing rats was higher in group C (Figure 1) as 
weli as the paipable-tumor-detection-time (Figure 2). 
The incidence of tumors found in tumor-bearing rats 
was a little higher in group A (Figure 3). However, most 
of the tumors found in groups A, B, D and E were 
benign whiie most of the tumors present in group C 
were adenocarcinomas (Figures 4 and 5). Group A 
reported the oniy in situ carcinoma. 

The resuits described above suggest that modei C 
(iinoleic acid-rich diet and two-20 mg-DMBA-doses) 
was the most effective in inducing the Iargest number 
of tumors in rats, in the shortest experimentai time. 
Nearly 100% of the tumors in model C were 
adenocarcinomas. When the dietary Iipids were poor 
in linoleic acid (groups D and E), the rats (two-20 mg- 

Figure 1 - The average number of mammary tumors found 
(benign plus malignant) in tumor-bearing rats treated by 
DMBA in the five study modeis A, B, C, D and E. 
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Figure 2 - The average time of detection of the first paI-
pable mammary tumor of rats treated by DMBA in the five 
study models A, B, C, D and E. 

Figure 3 - Percentage of mammary tumor-bearing rats 
treated by DMBA in the five study models A, B, C, D and E. 

Figure 4 - Total number of mammary tumors in tumor-
bearing rts treated by DMBA in the five study models A, B, 
C, D and E. 

Figure 5 - The percentage of benígn tumors (adeno-
carcinomas) in relation lo the total number of mammary 
tumors of tumor-bearing rats treated by DMBA in the five 
study models A, B, C, D and E 

DMBA-doses) reported a much lower indidence of 
adenocarcinomas when compared lo model O. These 
results are supported by a number of literature reports 
[8-13, 15, 17]. It was observed in addition, that 20 mg 
of DMBA induced highly toxic effects. Therefore, addi-
tional studies have yet lo be carried out in arder lo 
further improve this study model. 

Resumo 

Cinco modelos de estudo (A, B, C, D, E) foram 
usados para investigar o efeito do 7,12-
dimetilbenz(a)antraceno em induzir tumores no teci-
do mamário de ratas Sprague-Dawley. Cada grupo foi 
submetido ad libitum às seguintes dietas: grupo A - 

ração comercial; grupos B e C - uma dieta sem/purifi-
cada rica em ácido linoléico; grupo D - uma dieta 
semipurificada rica em ácido graxo saturado; grupo E 
- uma dieta gordurosa composta de 50% de óleo de 
soja (rico em ácido graxo essencial), 25% de óleo de 
oliva (rico em ácido oleico) e 25% de óleo do coco (rico 
em ácido graxo saturado). Os animais receberam, 
através de instilação intra gástrica, uma ou duas do-
ses de DMBA dissolvidas em 1 ml de óleo de soja. Os 
animais do grupo A receberam uma dose simples de 
10 mg de DMBA, 60 dias após o nascimento. Os ani-
mais do grupo 8 receberam duas doses de 20 mg de 
DMBA, a primeira dose 45 dias após o nascimento e a 
segunda 60 dias após o nascimento. Os animais dos 
grupos C, D e E foram tratados da mesma maneira que 
os animais do grupo B. Os grupos-controle receberam 
1 ml de placebo, óleo de soja. O DMBA induziu tumo-
res nos ratos tratados como visualizado nos seguin-
tes resultados: 

1) Os grupos A, B, C, D e E desenvolveram 529lo, 
76%, 88%, 60% e 67% de tumores, respectivamente. 
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2) Nos grupos-testes A, B, C, D e E, o primeiro 

tumor palpável foi visto a 200 ± 52, 103 ± 36, 48 ± 1, 

133 ± 62 e 183 ± 45 dias após a administração do 

DMBA, respectivamente. 

3)14,8%, 40,7%, 97,5% e 41,7% de todos os tu-

mores foram classificados como adenocarcinomas. 

Os resultados sugerem que o modelo de estudo "C" 

foi o mais efetivo, induzindo, o maior, incidência de 

adenocarcinomas nos ratos tratados por DMBA, os 

sintomas foram evidentes no menor tempo experi-

mental. 

Uni termos: câncer mamário; DMBA; glândula mamária de rato; estudo 
de modelos 
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