
Introduction
Cancer is the second leading cause of mortality in the United States, accounting for

23 percent of the death rate.1 Very few American adults have not been touched by
the difficulties and pain caused by this insidious disease.  Cancer incidence and
mortality rates vary widely throughout the world.2 Diet and lifestyle are considered
important factors contributing to the geographical variability in cancer.3

Prostate and colon cancer are strongly influenced by what we eat and how we live.3

Colon cancer occurs with nearly equal frequency in both women and men and is the
third most frequent cancer in the United States; prostate cancer is the second most
frequent cancer for males.1 These cancers occur and are detected more frequently
later in life, but most likely were initiated when people were in their thirties or forties,
or even earlier.  These cancers progress through several developmental stages and, if
the cancer process could be slowed even a little during the 15 to 30 year period of
growth before the tumor can be detected, much of the clinical severity of cancer
would not occur during our lives.  It is estimated that 75 percent of prostate and 70
percent of colon cancers in the United States could be avoided by dietary changes.4

There is evidence to suggest that eating soy is one thing we can do to slow the
growth of cancers of the prostate and colon.  

Epidemiology – Prostate Cancer
The early stages of prostate cancer occur at fairly similar rates throughout the

world.5 However, the rates of more advanced, clinically important prostate cancer in
the United States and other Western countries are much higher than in Asian
countries.  For example, latent prostate cancer in China is nearly the same as in the
United States,6 yet prostate cancer mortality in the United States is 17 times greater.2 In
Japan, prostate cancer mortality is only 30 percent of that in the United States.2

Males of Chinese and Japanese descent who have lived in the United States for two
or more generations have a lower rate of prostate cancer than African-Americans and
whites,7 but their prostate cancer rate is still considerably greater than their
counterparts who remain in China and Japan. These observations, and the fact that
Asians eat much more soy than Americans do, led to the suggestion that soy
consumption may in part protect against the development of
clinically important prostate cancer.8

Studies that include populations with a wide range
in prostate cancer rates and a wide variety of soy
consumption patterns generally show that men
who eat soy are less likely to develop
prostate cancer. For example, consumption
of soy products was much more
protective than any other dietary factor
in a study that examined nutritional
and socioeconomic factors related to
prostate cancer mortality in 42
countries.9 Likewise, consumption of
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soymilk more than once per day was associated with a 70 percent reduction in prostate cancer risk.10  However,
studies with populations that have small variations in prostate cancer rates and/or small variations in soy
consumption tend to find that soy consumption reduces prostate cancer only slightly7,11,12 or not at all.13

Epidemiology – Colon Cancer
The epidemiological studies relating soy consumption and risk of colon cancer have been reviewed.14 Most

epidemiological studies of dietary patterns and cancer incidence were not explicitly designed to determine if soy
modifies colon cancer incidence or mortality; they were designed to answer general questions about diet and
cancer. Most often there was just one item in the food intake questionnaire and that item included all pulses
(nuts, seeds, lentils, peas and soybeans) and all types of dry beans.  The studies often lacked statistical power to
detect the existence of a relationship between soy consumption and colon cancer prevention.  While some
studies suggest that soy may reduce the risk of colon cancer, overall the epidemiologic studies to date do not
suggest that eating soy protects against colon cancer.  Prospective studies designed to determine if there is a
relationship between soy intake and colon cancer are warranted.

Clinical Studies – Prostate Cancer
Two studies have utilized changes in serum prostate specific antigen (PSA) levels to assess reduction,

stabilization, or progression of prostatic cancer.  The first study fed 38 grams of soy protein with 70 or 4 mg of
total isoflavones for six-week periods in a crossover-study to 34 men with elevated PSA.  Half of the subjects
had pre-study biopsies and none of these had prostate cancer.  The other half declined to have biopsies.
Neither of the soy preparations altered blood PSA levels.15 A second study16 enrolled 41 patients with confirmed
prostate cancer.  All patients had progressive or recurrent cancer based on increasing concentrations of serum
PSA or PSA concentrations greater than 10 micrograms per liter. The patients consumed pills containing 100 mg
of soy isoflavones twice daily for a median time period of six months.  Overall, soy isoflavone treatment slowed
prostate cancer growth as assessed by a slowing of the rise in PSA levels.  Four patients had not received
treatment prior to the study.  In three of these men, PSA levels were stabilized by consuming soy isoflavones,
indicating a slowing of the prostate cancer growth.  Eighteen patients had previously had surgery or radiation
therapy, but serum PSA was increasing before the study.  Consumption of soy
isoflavones resulted in 15 of these patients having stabilized PSA levels.  Nineteen men
had previously received hormone therapy, but had recurrent or progressive disease at
the beginning of the study.  Six of these men’s PSA levels stabilized after consuming
soy isoflavones. Both studies indicate that soy isoflavones will not cause a decrease
in serum PSA levels.  However, the second study suggests that a significant
number of men benefited by consuming soy isoflavones even after surgery,
radiation, or hormonal therapy had not successfully stabilized the disease.
Additional clinical studies are underway and are expected to help clarify the
potential of soy and soy isoflavones to inhibit prostate cancer.

Clinical Studies – Colon Cancer
One clinical intervention study has been conducted to determine if eating soy would alter indicators of

colon cancer risk and only preliminary data from this study have been published.17 The colon mucosa in people
with increased risk of colon cancer have characteristic alterations in cell proliferation and maturation.
Compared to young people with no known risk for colon cancer, people with increased risk have a delay in cell
differentiation leading to an expanded and upward shift in the cell proliferation zone and an increase in the
number of cells undergoing cell division.  Therefore, cell proliferation and maturation were studied in subjects
at moderate risk of developing colon cancer (i.e., the subjects had a history of colon polyps or cancer).  The
subjects were fed powdered supplements that were mixed with a beverage of choice.  The supplements
contained either 38 grams of soy protein with 70 mg of total isoflavones or 38 grams of casein protein.  Biopsies
of the colon mucosa were taken before the study started and after subjects consumed the protein supplements
for a year. 
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There was a downward shift in the proliferation zone and an increase in cell differentiation in the colon
mucosa of subjects fed soy protein with isoflavones, which indicates that they were at a significantly lower risk
of developing colon cancer. For the subjects eating casein for a year, there was no change in cell proliferation
patterns or cell differentiation, indicating colon cancer risk was unchanged.

Animal Studies – Prostate Cancer
Studies with laboratory animals and cultured cells provide evidence that soy can protect against prostate

cancer.  Feeding soy protein containing isoflavones to rats inhibited both spontaneous (naturally occurring) 
and carcinogen-stimulated prostate cancer.18,19 It was concluded that the isoflavones – genistein in particular –
reduced prostate cancer by normalizing testosterone levels, which in turn slowed or prevented the progression
of early precancerous lesions into tumors.

Typical variations in blood testosterone or its metabolite, dihydrotestosterone, are not highly correlated with
prostate cancer rates in men.20 However, agents such as genistein that bind to estrogen receptor beta reduce the
number of androgen receptors in the prostate gland.21 The early stages of prostate cancer are testosterone-
dependent and reducing the number of androgen receptors in the prostate effectively reduces the influence of
testosterone.  A reduction in androgen receptors in the prostate gland by genistein may explain why feeding a
soybean extract containing genistein resulted in a 50 percent reduction in chemically-induced, testosterone-
stimulated prostate cancer.22

The potential for dietary soy to treat more advanced stages of prostate cancer has been studied by
transplanting segments of prostate tumors or prostate cancer cells into rats and mice fed diets with or without
soy and then measuring tumor growth.  Feeding soy flour or protein that contained isoflavones resulted in a
small inhibition of tumor growth.23,24,25 Greater reduction of prostate cancer was achieved by supplementing soy
protein diets with an isoflavone-rich soy extract.26 In a more aggressive cancer treatment model, prostate tumor
growth and metastasis were decreased by injecting genistein twice a day.27

There are at least three probable mechanisms for prostate cancer inhibition by soy and soy isoflavones.  First,
genistein can bind to estrogen receptor beta and reduce the number of androgen receptors in the prostate
gland.21 Second, genistein can reduce blood levels of testosterone in laboratory animals18,19 and may reduce
testosterone levels in men.28 Third, genistein at physiological levels inhibits cancer cell growth29,30 at least in part
by promoting gene activity to slow cell proliferation.30

Animal Studies – Colon Cancer
With the exception of two studies,31,32 the majority of animal studies show that feeding soy protein with

isoflavones,33 full-fat soy flour,34 or defatted soy flour35,36 significantly reduces chemically-induced colon cancer.
The studies with full-fat or defatted soy flour have been repeated at least twice, include a large number of
animals, and produce a consistent inhibition of colon cancer.   

The type of soy consumed will impact the level of colon cancer inhibition.  For example, extracting soy flour
with alcohol to produce soy concentrate removes the cancer inhibiting properties.35,36  Feeding extracted soy
isoflavones (a mixture of isoflavones) does not inhibit colon cancer36 whereas colon cancer is actually increased
by feeding purified genistein37 or genistin36 (the glucoside conjugate of genistein which is the form of genistein
found in soy).  It should be noted that genistein/genistin would only be available as a single isoflavone in
pharmaceutical preparations and not in soyfoods or soy extracts.  The adverse effects were observed only when
the single isoflavone genistein/genistin was fed.  The soy products that most consistently inhibited colon cancer
are full-fat soy products and defatted soy flour.

Conclusions and Recommendations
While more research is needed, there is sufficient strength in the overall data to recommend eating soy as

one dietary practice to help reduce prostate and colon cancer risk.  When a variety of experimental approaches,
methods, and endpoints are utilized in research, it is not unusual for some deviations in the results as noted
above.  Soyfoods fit into the recommendations made by experts[3] for reducing cancer, heart disease and other
chronic diseases. 

3

S O Y & H E A L T H Soy and Prostate and Colon Cancers



References
1. Greenlee RT, Hill-Harmon MB, Murray T, Thun M. Cancer statistics, 2001. CA  A Cancer Journal for

Clinicians 2001;51:15-36.
2. GLOBOCAN 2000: Cancer Incidence, Mortality and Prevalence Worldwide, version 1.0, IARC CancerBase

No. 5. Lyon: IARC Press, 2001.
3. World Cancer Research Fund/American Institute for Cancer Research. Food, Nutrition and the Prevention

of Cancer: A Global Perspective. Washington, DC: American Institute for Cancer Research, 1997.
4. Willett WC.  Diet, Nutrition, and Avoidable Cancer.  Environmental Health Perspectives 1995;103(suppl

8):165-170
5. Donn AS, Muir CS. Prostatic-Cancer - Some Epidemiological Features. Bulletin Du Cancer 1985;72:381-390.
6. Gu FL, Xia TL, Kong XT. Preliminary-Study of the Frequency of Benign Prostatic Hyperplasia and

Prostatic-Cancer in China. Urology 1994;44:688-691.
7. Kolonel LN, Hankin JH, Whittemore AS, et al. Vegetables, fruits, legumes and prostate cancer: A

multiethnic case-control study. Cancer Epidemiology Biomarkers & Prevention 2000;9:795-804.
8. Messina MJ, Persky V, Setchell KDR, Barnes S. Soy intake and cancer risk - a review of the in-vitro and

in-vivo data. Nutrition and Cancer-an International Journal 1994;21:113-131.
9. Hebert JR, Hurley TG, Olendzki BC, Teas J, Ma YS, Hampl JS. Nutritional and socioeconomic factors in

relation to prostate cancer mortality: a cross-national study. Journal of the National Cancer Institute
1998;90:1637-1647.

10. Jacobsen BK, Knutsen SF, Fraser GE. Does high soy milk intake reduce prostate cancer incidence? The
Adventist Health Study (United States). Cancer Causes & Control 1998;9:553-557.

11. Severson RK, Nomura AMY, Grove JS, Stemmermann GN. A Prospective-Study of Demographics, Diet,
and Prostate-Cancer among Men of Japanese Ancestry in Hawaii. Cancer Research 1989;49:1857-1860.

12. Villeneuve PJ, Johnson KC, Kreiger N, Mao Y. Risk factors for prostate cancer: Results from the Canadian
National Enhanced Cancer Surveillance System. Cancer Causes & Control 1999;10:355-367.

13. Lee MM, Wang RT, Hsing AW, Gu FL, Wang T, Spitz M. Case-control study of diet and prostate cancer in
China. Cancer Causes & Control 1998;9:545-552.

14.Messina M, Bennink M. Soyfoods, Isoflavones and Risk of Colon Cancer: A Review of the In Vitro and In
Vivo Data.  Bailliere’s Clinical Endocrinology and Metabolism 1998;12:707-28.

15. Urban D, Irwin W, Kirk M, et al. The effect of isolated soy protein on plasma biomarkers in elderly men
with elevated serum prostate specific antigen. Journal of Urology 2001;165:294-300.

16. Hussain M, Sarkar FH, Djuric Z, et al. Soy Isoflavones in the Treatment of Prostate Cancer. Journal of
Nutrition 2002; (in press).

17. Bennink MR. Dietary Soy Reduces Colon Carcinogenesis in Humans and Rats. Nutrition and Cancer
Prevention: New Insights into the Role of Phytochemicals. New York: Kluwer Academic/Plenum
Publishers, 2001:11-17.

18. Pollard M, Wolter W. Prevention of spontaneous prostate-related cancer in Lobund- Wistar rats by a soy
protein isolate/isoflavone diet. Prostate 2000;45:101-105.

19. Pollard M, Wolter W, Sun LH. Prevention of induced prostate-related cancer by soy protein
isolate/isoflavone-supplemented diet in Lobund-Wistar rats. In Vivo 2000;14:389-392.

20. Wu AH, Whittemore AS, Kolonel LN, et al. Lifestyle determinants of 5 alpha-reductase metabolites in
older African-American, white, and Asian-American men. Cancer Epidemiology Biomarkers & Prevention
2001;10:533-538.

21. Zhang WH, Makela S, Andersson LC, et al. A role for estrogen receptor beta in the regulation of growth of
the ventral prostate. Proceedings of the National Academy of Sciences of the United States of America
2001;98:6330-6335.

4

S O Y & H E A L T H Soy and Prostate and Colon Cancers



22. Onozawa M, Kawamori T, Baba M, et al. Effects of a soybean isoflavone mixture on carcinogenesis in
prostate and seminal vesicles of F344 rats. Japanese Journal of Cancer Research 1999;90:393-398.

23. Landstrom M, Zhang JX, Hallmans G, et al. Inhibitory effects of soy and rye diets on the development of
Dunning R3327 prostate adenocarcinoma in rats. Prostate 1998;36:151-161.

24. Aronson WJ, Tymchuk CN, Elashoff RM, et al. Decreased growth of human prostate LNCaP tumors in SCID
mice fed a low-fat, soy protein diet with isoflavones. Nutrition and Cancer-an International Journal
1999;35:130-136.

25. Bylund A, Zhang JX, Bergh A, et al. Rye bran and soy protein delay growth and increase apoptosis of
human LNCaP prostate adenocarcinoma in nude mice. Prostate 2000;42:304-314.

26. Zhou JR, Gugger ET, Tanaka T, Guo YP, Blackburn GL, Clinton SK. Soybean phytochemicals inhibit the
growth of transplantable human prostate carcinoma and tumor angiogenesis in mice. Journal of Nutrition
1999;129:1628-1635.

27. Schleicher RL, Lamartiniere CA, Zheng M, Zhang M. The inhibitory effect of genistein on the growth and
metastasis of a transplantable rat accessory sex gland carcinoma. Cancer Letters 1999;136:195-201.

28. Nagata C. Ecological study of the association between soy product intake and mortality from cancer and
heart disease in Japan. International Journal of Epidemiology 2000;29:832-836.

29. Davis JN, Muqim N, Bhuiyan M, Kucuk O, Pienta KJ, Sarkar FH. Inhibition of prostate specific antigen
expression by genistein in prostate cancer cells. International Journal of Oncology 2000;16:1091-1097.

30.Shen JC, Klein RD, Wei QY, et al. Low-dose genistein induces cyclin-dependent kinase inhibitors and G(1)
cell-cycle arrest in human prostate cancer cells. Molecular Carcinogenesis 2000;29:92-102.

31. McIntosh GH, Regester GO, Leleu RK, Royle PJ, Smithers GW. Dairy proteins protect against
dimethylhydrazine-induced intestinal cancers in rats. Journal of Nutrition 1995;125:809-816.

32. Davies MJ, Bowey EA, Adlercreutz H, Rowland IR, Rumsby PC. Effects of soy or rye supplementation of
high-fat diets on colon tumour development in azoxymethane-treated rats. Carcinogenesis 1999;20:927-
931.

33. Hakkak R, Korourian S, Ronis MJJ, Johnston JM, Badger TM. Soy protein isolate consumption protects
against azoxymethane- induced colon tumors in male rats. Cancer Letters 2001;166:27-32.

34. Bennink MR, Om AS, Miyagi Y. Inhibition of colon cancer (CC) by wheat bran, soy flour, and flax. FASEB
Journal 2000;14:A217-A217.

35. Bennink MR, Om AS. Inhibition of colon cancer (CC) by soy phytochemicals but not by soy protein. FASEB
Journal 1998;12:3808.

36. Bennink MR, Om AS, Miyagi Y. Inhibition of colon cancer (CC) by soy flour but not by genistin or a
mixture of isoflavones. FASEB Journal 1999;13:A50-A50.

37. Rao CV, Wang CX, Simi B, et al. Enhancement of experimental colon cancer by genistein. Cancer Research
1997;57:3717-3722.

5

S O Y & H E A L T H

2302-112001-0

Soy Intake and Breast Cancer Risk


