
have further impact on phenotype, which may translate to the 
gene level.

Effects on In Vivo Imaging

Finally, the presence of chlorophyll in ingredients of chows such 
as alfalfa can create background ‘noise’ in studies where imaging 
technology is used. �erefore, it is essential to use chlorophyll-free 
diets when such technology is used.

Diet and Cancer

OpenSource Diets-Creating a Clean Background 
for Oncology Research
by Matthew R. Ricci, Ph.D. VP, Science Director, Research Diets, Inc. and 
Michael A. Pellizzon, Ph. D., Senior Scientist, Research Diets, Inc.

Laboratory animal models are important tools in oncology 
research, as they allow scientists to test their in vitro-generated 
hypotheses in a mammalian, whole-animal system. Since many 
types of cancer can be affected by environmental factors, having 
control over these factors is key to generating reproducible, 
meaningful data. 

Research Diets products are routinely used for oncology research. 
OpenSource diets contain purified ingredients provide a clean 
background (i.e. phytoestrogen and cholorphyll-free) to reduce 
‘noise’ during in vivo imaging, and easily control for factors that 
may impact gene expression.

Effects of Phytoestrogens in Grain-based Diets 
on Cancer and Related Endpoints

Grain-based chow diets contain ingredients possessing biologically 
active compounds that can alter the cancer phenotype. One class 
of compounds called phytoestrogens, which are found in soybean 
meal and alfalfa, have all been shown to impact cancer endpoints 
(5, 6) and the concentration of these compounds in chow can have 
meaningful biological effects on cancer and other phenotypes 
(1, 10). Since the level of these compounds can vary from one lot 
to the next by as much as 3 – 6 fold (10) (FIG.1), it is possible 
that they can mask the influence of experimental compounds. 

Genistein is a soy-based phytoestrogen that is commonly found 
in grain-based chow diets, and its influence on cancer is thought 
to be mediated by its ability to bind estrogen receptors (3, 7). Its 
potential impact on cancer (i.e. carcinogenic or anticarcinogenic) 
is related to factors including the dose, age, mode of cancer 
induction, and rodent model being studied (7).  For example, 
one study suggested that exposure to genistein early in life (i.e. 
gestational and lactational phases) dose-dependently reduced 
tumor formation in a carcinogen-induced mammary cancer rat 
model (11).  In contrast, another study showed that dietary 
genistein dose-dependently increased mammary tumor area in 
an estrogen-sensitive ovariectomized mouse model.  

Effects on Gene Expression

In addition, effects of varying levels of phytoestrogens and other 
substances in chow (i.e. arsenic), can impact the phenotype at 
the gene level, (2, 4, 9), which can compromise the process of 
determining the mechanism by which various treatments or 
genetic mutations influence gene expression. Furthermore, the 
potential for unknown compounds in grains used in chows may 

FIGURE 1. Batch-to-batch variation in total daidzein (D) and genistein (G) content 
versus vaginal opening (VO) data in F344 rats fed different mill dates of Purina Mills, 
Inc. (PMI) # 5002 diet. �e total D & G content can vary 3-fold in different mill 
dates producing significant (p < 0.05) differences in the time of VO between different 
mill dates at postnatal days 34 and 36. �e low phytoestrogen diet in the chart is PMI 
#5K96, but similar results were seen with Harlan Sprague Dawley (HSD) 2014S and 
HSD 2016S. Graphic representation - for details see reference (10).
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OpenSource Diets

OpenSource purified ingredient diets are a solution to these issues, as 
they do not contain phytoestrogens or chlorophyll. While the lack of 
these compounds makes purified diets important tools for oncology 
research, the very nature of OpenSource purified diets argues for 
their use in all lab animal research.

Mice fed OpenSource Diet # D10001 
as seen through the CRi in vivo 
imaging system.

Mice fed a grain-based chow diet as seen 
through the CRi in vivo imaging system.
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Where NutriPhenomics® Begins

Contact our Resource Center for valuable insight from more 
than 25 years of product experience in the field of cancer. 
Let us formulate the diets to meet your specific study needs.

Custom OpenSource Diets
Research Diets, Inc has pioneered the formulation and 
production of phytoestrogen-free/chlorophyll-free diets in 
laboratory animals. Our scientists specialize in providing 
custom purified OpenSource diets. By carefully designing 
the diet formula to fit your protocol, you have complete 
control over small or large changes in diet composition. 
Plus you are able to report what your animals were 
fed, repeat the formula and revise diet composition 
as necessary.

Incorporate Test Compounds
Research Diets, Inc. will incorporate your test compound 
into pelleted diets for simple, safe dosing. Feeding test 
compounds eliminates dosing related stress to the 
animal, eliminates vehicle effects, and saves time and 
labor. Consult with one of our scientists on the formula, 
determine the dosage required and the diet will be 
produced and shipped in 5 to 7 business days.

Value Added Resource
The value of our products is in the scientific support we 
provide. Our Resource Center is staffed with Masters and 
Ph.D. level scientists with access to over 14,000 original 
formulas and a database of more than 3,800 journal 
articles. We welcome the opportunity to talk science with 
researchers throughout the world as we maintain our 
leadership role as the knowledge base for OpenSource 
Diet formulation.

BioDAQ Episodic Intake Monitor
BioDAQ E2 Episodic monitoring system measures the 
ad libitum food and water intake behavior of singly 
housed lab rats and mice at very high resolution in their 
home cage. Computer controlled electronics record food 
and water intake episodically by measuring the moment-
to-moment, undisturbed intake behavior of the animals 
being studied. The animal’s behavior defines the variable 
period for these intake measurements through their 
native behavior.

Diet and Cancer

References

1.   Brown, NM and Setchell,KDR. Animal Models Impacted by Phytoestrogens in  
   Commercial Chow: Implications for Pathways Influenced by Hormones. 
   Laboratory Investigation; 81(5):735-747, 2001.
2.   Tovar-Palacio C, Potter SM, Hafermann JC, and Shay NF. Intake of soy protein 
   and soy protein extracts influences lipid metabolism and hepatic gene expression 
   in gerbils. J Nutr. 128:839–842. 1997.
3.   Nikov GN, Hopkins NE, Boue S, Alworth WL. Interactions of dietary estrogens  
   with human estrogen receptors and the effect on estrogen receptor-estrogen response  
   element complex formation. Environ Health Perspect 108:867-872, 2000.
4.   Si, H and Liu, D. Genistein, a Soy Phytoestrogen, Upregulates the Expression of  
   Human Endothelial Nitric Oxide Synthase and Lowers Blood Pressure in 
   Spontaneously Hypertensive Rats. J. Nutr. 138: 297–304, 2008.
5.   Zhou, JR, Gugger,ET, Tanaka, T, Guo,Y, Blackburn, GL and Clinton, SK. Soybean  
   Phytochemicals Inhibit the Growth of Transplantable Human Prostate Carcinoma  
   and Tumor Angiogenesis in Mice. J. Nutr. 129:1628–1635, 1999.
6.   Javid, SH, Moran, AE, Carothers, AM, Redston, M and Bertagnolli, MM.  
   Modulation of tumor formation and intestinal cell migration by estrogens in the  
   ApcMin/+ mouse model of colorectal cancer. Carcinogenesis. 26 (3):587--595, 2005.
7.   Bouker KB, Hilakivi-Clarke L. Genistein: Does it prevent or promote breast  
   cancer? Environ Health Perspect 108:701-708, 2000.
8.   Allred CD, Allred KF, Ju YH, Virant SM, Helferich WG. Soy diets containing  
   varying amounts of genistein stimulate growth of estrogen-dependent (MCF-7)  
   tumors in a dose-dependent manner. Cancer Research 61:5045-5050, 2001.
9.   C.D. Kozul, A.P. Nomikos, T.H. Hampton, L.A. Warnke, J.A. Gosse, J.C. Davey, 
   J.E. �orpe, B.P. Jackson, M.A. Ihnat, J.W. Hamilton, Laboratory Diet Profoundly  
   Alters Gene Expression and Confounds Genomic Analysis in Mouse Liver and  
   Lung, Chemico-Biological Interactions (2007), doi:10.1016/j.cbi.2008.02.008.
10.  �igpen, JE, Setchell, KDR, Saunders,HE, Haseman,JK, Grant, MG and
   Forsythe, DB. Selecting the Appropriate Rodent Diet for Endocrine Disruptor  
   Research and Testing Studies. ILAR Journal; 45(4):401-416, 2004.
11.  Fritz WA, Coward L, Wang J, and Lamartiniere CA. Dietary genistein: Perinatal  
   mammary cancer prevention, bioavailability and toxicity testing in the rat.  
   Carcinogenesis 19:2151–2158, 1998.

Research Diets, Inc.
20 Jules Lane

New Brunswick, NJ 08901 USA
Tel: 732.247.2390
Fax: 732.247.2340

info@researchdiets.com

© 2009 Research Diets, Inc. All rights reserved. Cancer-3000-2-09




