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Abstract

Although the importance of diet in human cancer is clear, most dietary studies of carcinogenesis in laboratory rodents have
involved the use of large doses of a carcinogen, which is not comparable to the human situation. The use of carcinogens has been
necessary because laboratory rodents have extremely low spontaneous rates of colon cancer. Newmark et al. (2001) showed
however, that a radical dietary manipulation sufficed to induce high rates of colon cancer in C57BL/6 mice. Here we report
an investigation into whether or not this dietary manipulation acts by altering somatic mutation rates. We used the transgenic
lambdacll locus ofF; pups (C57BL/6x Big Blue®) with the same C57BL/6 genetic background. The same diet (ND), high in
fat, and low in calcium, vitamin D, folic acid, choline, and fibre, that was used by Newmark et al. (2001) was fed ad libitum to
dams during pregnancy and lactation in order to examine its effect on mutagenesis in development and growth. There was no
significant difference in mutant frequency in the small intestie (.82), or bone marrowR(= 0.95) of pups fed a ND versus
the control diet. To investigate the effect of a ND during adulthood, 6-week-ofips were fed a ND ad libitum for 6, 12 and
19 weeks. There was no significant difference in mutant frequency in the small intd3ti®e66) or colon P=0.49) at the
cll locus with no significant difference in body weight. These results indicate that Western diet-induced carcinogenesis is not
mediated by alterations in mutation rate and thus may act at the promotion rather than at the initiation stage of carcinogenesis.
© 2004 Elsevier B.V. All rights reserved.

Keywords: cl| High fat; Low calcium; Vitamin D; Folic acid; Fibre

1. Introduction

Differences in cancer rates among migrant popula-
tions suggest that lifestyle and environmental factors
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ation stage is presumed to involve mutations and to be  In our studies, mice were exposed to the Newmark’s
the rate-limiting stefp6]. The dietary factors involved  dietduring one of two phases of their lives: early growth
in carcinogenesis are not well understood; therefore, and development (conception to 4 weeks of age) or as
the identification of ways to delay the rate and/or pre- young adults (6 weeks of age until 25 weeks of age).
vent the accumulation of mutatioig] may provide Previous work has shown that the period between con-
novel clues for cancer prevention. Western diets, high ception and weaning is a time of high mutation rate in
in fat and low in micronutrients (i.e., folic acid, vita- both humang25] and mice[26,27] Hence, the ear-
mins C and D), have been associated with increasedliest phase of life may be most sensitive to dietary
colorectal cancer risk in human cohort, case-control changes. During adult life, the accumulation of somatic
[8-12], and epidemiological studig43,14] Rodent mutations is much slower on a normal rodent diet. For
studies also reveal that mice fed a Western diet show athis reason, we investigated these two periods inde-
significantincrease in cellular proliferationin epithelial pendently. Given that initiation, and thus presumably
cells of the pancred45], prostatg16], colon[17,18], mutation, is an early step in carcinogenesis, we limited
and terminal ducts of the mammary glaidl8]. A re- our treatments to 19 weeks with the presumption that
cent study by Newmark et gl17] demonstrated, for  older mice would respond differently with respect to
the first time, the induction of colonic and intestinal mutation.

tumors by a Western-style diet (hereafter, referred to

as ND), high in fat, and low in calcium, vitamin D,

folic acid, choline, and fibre, after eighteen months 5 Materials and methods

of dietary exposure in the absence of a carcinogen.

Newmark et al[17] designed this diet using nutrient 3 1. Experimental design

density for adequate nutrient comparison between hu-

mans and roden{20]. In order to determine whether 51 1. Mice

or not this carcinogenic ND was altering the colon All experiments were approved in advance by the
cancer rates by altering mutation rates, we have mea- Anjmal Care Committee of York University. Female
sured the mutant frequencies in the colon of transgenic c57BL/6 (8 weeks of age) were purchased from

mice. . _ . _ Charles River Canada (Quebec, Ont.). After 1 week
Transgenic mice harbouring prokaryotic shuttle of acclimatization, mice were assigned to two feed-
vectors with reporter genes such as the bacté&! ing groups: a control diet (AIN-76A, Research Di-

gene, which is present in Big Blffemice[21] or the  ets, New Brunswick, NJ, USA) or the Newmark
bacterialacZgene, which is presentin Mf{Mouse  gjet (ND). Female C57BL/6 were bred with male
[22], permit the measurement of mutations within any Big®Blue C57BL/6 (Stratagene, La Jolla, CA). Con-
tissue of the mouse. The development of the lambda ception was checked by the presence of a vaginal
(\) cll positive selection system by Jakubczak et al. plug. Pregnant mice were individually caged and fed
[23], which detects mutations in thecll transgene, is  their respective diet (ND or the AIN-76A control diet).
an important technical advancement providing a selec- pice were housed in stainless steel wire-top cages
tion method for detecting mutants. This involvesinfect- 4t 5806 humidity and a temperature of 223°C

ing anhfl™ strain €. coli G1250) with the recovered  \yith a 12h light/dark cycle. Diet and water were

phage containingll™ mutations forming plaques at  feq ad libitum with fresh diet provided twice per
low temperatures (24C), with all viable phage form-  \yeek.

ing plaques at 37C. This system can be used in both

Big Blue® and MutdMMouse, and is favoured over

the traditionalacl andlacZ mutational assays because 2.1.2. Development and growth

it is a positive selection system not a screening sys- Dams from both feeding groups (ND and control
tem, thecll gene is one-third the size &dcl and one diet) were weighed every day until birth akd pups
tenth the size of thiacZ, and the assay itself takes less (C57BL/6x Big Blue®) were weighed 2, 3, and 4
time, uses less reagents, and therefore is less expensivaveeks after birthF1 pups were sacrificed at 4 weeks
[23,24] of age.



Download English Version:

https://daneshyari.com/en/article/9909171

Download Persian Version:

https://daneshyari.com/article/9909171

Daneshyari.com


https://daneshyari.com/en/article/9909171
https://daneshyari.com/article/9909171
https://daneshyari.com

