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Dietary Patterns Affecting Prostate Cancer:
Medical Education

Prostat Kanserini Etkileyen Beslenme Bicimleri

ABSTRACT Prostate cancer is the most common male cancer. Studies show that prostate cancer is a
preventable disease. The current studies suggest the role of dietary patterns in the prevention of pros-
tate cancer. There are many epidemiological, clinical, case-control, prospective studies about dietary
patterns and prostate cancer. These studies indicate that saturated fats, trans fatty acids, omega-6 fatty
acids, meat, whole milk and dairy products, and calcium increase prostate cancer risk, whereas ome-
ga-9 fatty acids, omega-3 fatty acids, fruit and vegetables, lycopene, selenium, vitamin E, D, soy, po-
megranate and green tea decrease the risk. Consumption of meat, trans fatty acids (margarine, fried
foods), whole dairy products (whole milk, cheese, yogurt, or others) should be reduced and high cal-
cium intake should be avoided to reduce prostate cancer risk. On the other hand, consumption of ve-
getables (such as broccoli, cauliflower, cabbage, kale, Brussels sprouts, and radish), lycopene
containing foods (tomato and products), adequate amount of selenium (seafood, grains), vitamin E (ve-
getable oils, wheat germ, nuts, soybeans, sweet potatoes, and avocado), green tea, soy (soybeans, to-
fu, soy cheese, soy milk), and pomegranate juice is highly recommended. This study summarizes the
association of food and increased/decreased dietary risk factors for prostate cancer and gives recom-
mendations based on these associations.

Key Words: Prostatic neoplasms; diet

OZET Prostat kanseri erkeklerde en gok goriilen kanserdir. Aragtirmalar prostat kanserinin énlene-
bilir bir hastalik oldugunu gostermektedir. Son yillarda gergeklestirilen ¢aligmalar prostat kanseri-
nin onlenmesinde beslenme bigimlerinin roliine isaret etmektedir. Prostat kanseri ve beslenme
bigimleri ile ilgili epidemiyolojik, klinik, olgu-kontrol, ileriye déniik pek ¢ok galigma vardir. Bu ¢a-
lismalarda doymus yaglarin, trans yag asitlerinin, omega-6 yag asitlerinin, et ve yagl siit ve siit iiriin-
lerinin ve kalsiyumun prostat kanseri riskini arttirdigi, omega-9 yag asitleri, omega-3 yag asitleri,
meyve ve sebzeler, likopen, selenyum, E ve D vitaminleri, soya, nar suyu ve yesil ¢ayin prostat kan-
seri riskini azalttig1 gosterilmistir. Prostat kanseri riskini azaltmak i¢in et, trans yag asitleri (marga-
rin, yagda kizartilmis gidalar), yagh siit tirtinleri (yagh siit, peynir, yogurt) titketimi azaltilmali ve agir1
kalsiyum alimindan kaginilmahidir. Prostat kanserini 6nlemek i¢in sebzeler (brokoli, karnabahar,
kabak, karalahana, biiriiksel lahanas: ve kirmiz: turp), likopen igeren besinler (domates ve iiriinle-
ri), yeterli selenyum (deniz tiriinleri, tahillar), E vitamini (bitkisel yag, bugday tohumu, kabuklu ku-
ruyemisler, soya fasulyesi, tath patates ve avakado), yesil cay, soya (soya fasulyesi, tofu, soya peyniri,
soya siitl) ve nar suyu tiiketilmelidir. Bu ¢alismada, beslenmenin prostat kanseri ile iligkisi ve pros-
tat kanseri riskini artiran/azaltan besinler 6zetlenmis ve bu iliskiler ile ilgili 6neriler verilmistir.

Anahtar Kelimeler: Prostat kanseri; beslenme
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rostate cancer is the most common male cancer and the second or
third leading cause of death from cancer among men.! In Turkey
prostate cancer is the fifth most frequent cancer in men; about 6.1%

733



Ceber ve ark.

Beslenme ve Diyetetik

of cancer cases in the Turkish male population have
prostate cancer.? The descriptive epidemiology and
a number of studies suggest that prostate cancer is
a preventable disease. Prevention does not only sa-
ve lives, but also reduces the morbidity. The cur-
rent literature supports the role of dietary factors
in the prevention of prostate cancer. Scientific ev-
idence suggests that variations in diet may influen-
ce the variability of prostate cancer rates in
different countries and regions. Diet contributes to
the development of prostate cancer, and dietary
factors have been implicated in the declines in the
declining incidence of this cancer.?

This review summarizes the established or
probable associations of diet and increased/decrea-
sed dietary risk factors for prostate cancer, and
gives recommendations based on these associations

(Table 1).

I DIETARY PATTERNS

Fat intake: A high fat diet stimulates increased tes-
tosterone levels, which is known to be related to
prostate cancer growth.* The strong scientific evi-
dence from epidemiological, ecologic, case-control,
and cohort studies suggested that there was an as-

TABLE 1: Increased and decreased dietary risk factors for prostate cancer and recommendations.*

Dietary factors Increase risk
Fat

Saturated fats X

Trans fatty acids X
Omega-9 fatty acids
Omega-6 fatty acids X
Omega-3 fatty acids

Specific foods
Red meat X
Dairy products X

Fruit and vegetables

Antioxidants
Lycopene

Selenium

Vitamin E

Green tea

Soy

Pomegranate juice

Calcium X
Vitamin D

Decrease risk

X Increase consumption of extra- virgin oil, canola oil, nuts

X Consume cold-water fish (salmon, sardines), flaxseeds,

X Consume vegetables, particularly cruciferous vegetables,

X Consume tomato and products, such as tomato juice,

X Consume adequate selenium with food including seafood,

X Due to the high fat content of many dietary sources,
a supplement may be beneficial.

X Consume green tea daily

X Consume one or more servings of soy daily

X Consume pomegranate juice

Recommendations

Reduce or eliminate consumption of meats and

whole milk dairy products

Avoid margarine, fried foods

Avoid meat, butter, egg yolks, whole milk

walnuts, pumpkin seeds, soybeans, and canola oil.
Moderate consumption of preserved meat and red meat
Limited to low- or non-fat milk rather than whole milk,
cheese, yogurt, or other dairy items.

such as broccoli, cauliflower, cabbage, kale,

Brussels sprouts, collard greens, radish, and watercress

spaghetti sauce, and ketchup as well as guava, grapefruit,
papaya, and watermelon.
Prefer cooked tomato products or juices

enriched brewer’s yeast, and grains
Consume combination of selenium and vitamin E

Consume adequate amounts of vitamin D and

X calcium, but avoid high calcium intakes

NSA: No statistical association;
*According to the evaluation of the current epidemiological evidence done by the author.
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sociation between dietary fat and prostate cancer.
A comprehensive review indicated that 20 of 30
studies found positive associations between dietary
fat intake and prostate cancer risk, but not all asso-
ciations were statistically significant.’

Previous studies showed a positive correlation
between saturated fat consumption from meat and
dairy products (animal sources) and prostate can-
cer.®’ Intake of red meat and dairy products also
appear to be associated with an increased risk of
metastatic prostate cancer.®’ A prospective study
examined the role of higher trans-fatty acid intake
on prostate cancer risk, but the results remain in-
consistent.!® A case-control study suggested that
each type of trans-fatty acid and total trans-fatty
acid intake showed a statistically significant positi-
ve association with prostate cancer.!!

The majority of recent studies indicate a
slightly protective effect of omega-9 fatty acids for
prostate cancer.'>!3 Newcomer et.al reported that a
high intake of omega-6 fatty acids (linoleic acid,
which can be converted to arachidonic acid) might
stimulate the growth of prostate cancer cells.'* Ev-
idence indicates that a diet rich in omega-6 polyun-
saturated fatty acids increases prostate cancer risk,
whereas a diet rich in omega-3 decreases the risk."

Consumption of meat, whole dairy products
and hydrogenated fats is recommended to be re-
duced to prevent prostate cancer. Dietary sources
should be rich in omega-9 fatty acids (nuts, extra-
virgin olive oil, canola oil, macadamia nut oil, and
balance between omega-6 fatty acids and omega-3
fatty acids).

I SPECIFIC FOODS

Meat intake: The association between prostate can-
cer and high consumption of red meat is unclear.
Initially, the finding was thought to reflect a high
exposure to dietary fat, especially saturated fat, sin-
ce meat and dairy products are the major contribu-
tors to fat intake in the western diet. However,
because the findings on dietary fat and prostate
cancer, as reviewed above, are inconsistent, other
explanations for the association need to be consi-
dered. The association between meat intake and
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prostate cancer risk observed in epidemiological
studies has lead to many further investigations.!®
The data on meat and prostate cancer are more
consistent than those on fat. In a review summari-
zing results of case-control and cohort studies, six-
teen of the 22 studies showed a positive correlation
between meat intake and prostate cancer.”” Healthy
diets to avoid prostate cancer are recommended to
limit the intake of red meat.

Dairy products: Calcium is a component of
milk and milk products, which may be associated
with prostate cancer risk.'® Epidemiological studi-
es suggest that higher intakes of calcium and dairy
products, a major source of dietary calcium, incre-
ases the risk of prostate cancer. Although saturated
fat is an obvious factor to consider in this regard,
available evidence suggests that other factors may
also be important.'® A recent meta-analysis of pros-
pective studies reported that high calcium intake
was associated with a 39% increase in the overall
risk of prostate cancer and a 46% increase in risk
for advanced prostate cancer, and that high dairy
product intake was associated with an 11% increa-
se in prostate cancer risk."”

Studies that investigated individual types of
dairy products suggested that a positive association
might be limited to low- or non-fat milk rather
than whole milk, cheese, yogurt, or other dairy
items, but the explanation for this is unclear.?0-2
Recommendation is that daily calcium intake sho-
uld come from low- or non-fat milk or equivalent

milk products for adults.

Fruit and vegetable intake: Epidemiologic ev-
idence indicates an association between high fruit
and vegetable intake and a reduced risk for many
cancers.” The results of epidemiological studies
looking for a correlation between fruit and veg-
etable intake and prostate cancer incidence and
mortality are controversial depending on the in-
vestigated population, the methods for estimating
dietary intake, and the statistical evaluation of ac-
cumulated data.'® A large case-control study indi-
cated a significant inverse correlation between
selected types of dietary fiber and prostate cancer
risk. The association was stronger for cellulose, sol-
uble and vegetable fibres.”
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Recommendations for prostate cancer preven-
tion are to consume vegetables, particularly cruci-
ferous vegetables, such as broccoli, cauliflower,
cabbage, kale, Brussels sprouts, collard greens, ra-
dish, and watercress.

I ANTIOXIDANTS

Lycopene: The antioxidant properties of lycopene
have stimulated an interest to investigate this
carotenoid or its major source, tomatoes, in relati-
on to cancers of the prostate gland, as well as other
cancer sites The dietary studies, and the biomarker
(lycopene) epidemiologic data suggest that intake
of tomatoes and tomato products lower the risk of
prostate cancer, especially the more aggressive

forms.?>%

Recommendation to decrease the risk of pros-
tate cancer is to consume dietary sources such as
tomato and products, tomato juice, spaghetti sau-
ce, and ketchup as well as guava, grapefruit, papa-
ya, and watermelon.

Selenium: Selenium has consistently been re-
ported to reduce the risk of prostate cancer. Sele-
nium supplements have been shown to decrease
the recurrence of prostate cancer by 63%.% Low
plasma selenium is associated with a 4- to 5-fold in-
creased risk of prostate cancer.”® A recent nested
case-control study found that the risk of advanced
prostate cancer was reduced by one half to two
thirds for men with the highest selenium status.”
Vitamin E and selenium are the two most popular
dietary supplements used to prevent prostate can-
cer. Some studies indicate that the combination of
selenium and vitamin E may work synergistically

in reducing the risk for prostate cancer.?3!

For the prevention of prostate cancer adequa-
te amount of selenium should be consumed as well
as foods including seafood, enriched brewer’s yeast,
and grains.

Vitamin E: Studies show that, vitamin E may
reduce the risk of prostate cancer and inhibit pros-
tate cancer cell growth.?*3* Cancer incidence was
reduced by 33% and death from prostate cancer
was reduced by 41% in a 6-year follow-up study
where men consumed 50-100 IU vitamin E daily.®
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Results suggest that long-term vitamin E (alpha-to-
copherol) supplementation decreases serum andro-
gen concentrations, which is related to a reduced
incidence of and mortality from prostate cancer.*
Some studies indicate that the combination of sele-
nium and vitamin E may work synergistically in

reducing the risk for prostate cancer.’*?!

For the prevention of prostate cancer dietary
sources of vitamin E including vegetable oils, whe-
at germ, nuts, seeds, soybeans, sweet potatoes, and
avocado should be consumed.

Green Tea: Green tea contains phytonutrients
known as polyphenols (flavonoids) that provide an-
tioxidant and anticancer properties.’ A case-con-
trol study has shown that men who regularly
consume green tea have a lower incidence of
prostate cancer.® Daily intake of a cup of green te-
a would likely be a healthy addition to the diet, but
evidence suggests that three or more cups are nee-
ded for the cancer protective effects.®

Soy: Recent research has investigated the role
of soy and the beneficial effects of the phytoestro-
gens (specifically the isoflavonoids) it contains on
prostate cancer.* Soy has been suggested as one of
the dietary components with a major role in the
lower rate of prostate cancer in Asian countries. A
recent meta-analysis found that the consumption
of soy foods was associated with a lower risk of
prostate cancer.* Previous studies investigated the
results of epidemiological research suggesting a lo-
wer incidence of prostate cancer in populations
with diets rich in soy products.*?

Soy supplements or extracts are not recom-
mended. Dietary sources include soybeans, tofu,
soy cheese, soy nuts, soymilk, textured vegetable
protein (TVP), and others.

Pomegranate juice: Pomegranate juice is a
strong antioxidant that has recently been receiving
increased research interest. It is a rich source of
polyphenolic flavonoids, which are believed to be
the reason for its potent antioxidant and anti-athe-
rosclerotic properties.*! Some studies suggest that
pomegranate juice may have cancer-chemopreven-
tive as well as cancer-chemotherapeutic effects aga-
inst prostate cancer in humans.” Pomegranate juice

Turkiye Klinikleri ] Med Sci 2009;29(3)
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has been marketed as a product including a high
level of antioxidants and laboratory research has be-
en focusing on its potential impact on prostate can-
cer. Interestingly, studies have shown commercial
juice to be high in punicalagins because industrial
processing extracts some of the tannins present in
the fruit rind.* Thus, any benefit from pomegrana-
te is likely to come from consuming the juice and
not the fruit and specifically juice that includes so-
me processing of the fruit rind.

Calcium and Vitamin D: Calcium from dietary
or supplemental sources has been linked to a higher
risk of prostate cancer in several epidemiological
studies.”

High intake of calcium reduces vitamin D pro-
duction. Vitamin D is not technically a vitamin, but
truly a steroid hormone. It is produced under the
influence of the sun with further modification in
the liver and kidney to active metabolic forms.? Pre-
clinical studies show an antiproliferative, antime-
tastatic and differentiating effect of vitamin
1,25-dihydroxyvitamin D in prostate cancer. Epi-
demiological observations sparked the initial inte-
rest on the effect of vitamin 1.25-dihydroxyvitamin
D and calcium on prostate cancer risk. First, men li-
ving in northern latitudes with less exposure to sun-
light (which converts inactive to active vitamin D in
the skin) have a higher mortality rate from prosta-
te cancer. Second, prostate cancer occurs more fre-
quently in older men in whom vitamin D
deficiency is more common. Third, African-Ame-
ricans, whose skin melanin blocks UV radiation
thereby inhibiting the activation of vitamin D, ha-
ve the highest worldwide incidence and mortality
rates from prostate cancer. Clearly, however, many
covariates influence this observations.* Recom-
mendation for prostate cancer prevention is to con-
sume adequate amounts of vitamin D and calcium,
but to avoid high calcium intakes.

The interaction of geographical patterns and genetic poly-
morphisms with dietary patterns: implication for the dietary
prevention of prostate cancer

Prostate cancer is diagnosed most commonly in the
Northwestern Europe (Scandinavian countries) and
North America, but rarely in East Asia (China, Ko-

Turkiye Klinikleri ] Med Sci 2009;29(3)

rea, Japan).* Results of epidemiological studies,
though not consistent, are generally suggestive of a
greater risk of prostate cancer with higher meat in-
take and a diet high in dairy products.'® Several stu-
dies have shown that in highly developed Western
countries consuming diets rich in red and proces-
sed meat, saturated fat, and poor in fruits and veg-
etables, diet is a major factor that fosters the
occurrence of prostate cancer.”” Data from epi-
demiological studies suggest that the incidence of
prostate cancer in the U.S. male population is sim-
ilar to that in Western Europe but differs markedly
from that found in men living in Asian countries.*
Asian diets are characterized by lower fatty acid
content and higher consumption of soy and soy-
derived protein, fish and green tea.*” Soy products
are an important source of protein in East Asian co-
untries with low rates of prostate cancer. A meta
analysis of eight epidemiological studies from
North America, China and Japan produced a sum-
mary risk estimate of 0.70 indicating a significant
protective effect.'® Tea is a very popular beverage,
particularly in East Asia, where the incidence of
prostate cancer is the lowest in the world.'* Com-
parison of Japanese men consuming a traditional
Japanese diet with Finnish men on a Western diet
suggested that the dietary habits might play a role
in the higher rate of prostate cancer in Finland
compared with that in Japan.*® Epidemiologic evi-
dence increasingly demonstrates that nutritional
factors, especially soy protein, vitamin E deriva-
tives, selenium, vegetables and fruits may have a
protective effect against prostate cancer.*® Medi-
terranean diet is characterized by higher consump-
tion of fruits and vegetables, whole grains, bread,
nuts and it has positive effects on protection from
prostate cancer.

Recent studies of genetic variability indicate
that polymorphisms of manganese superoxide dis-
mutase, the primary antioxidant enzyme in mitoc-
hondria, may have a role in susceptibility to
prostate cancer. Among Finnish smokers, men ho-
mozygous for the alanine (A) allele (AA) had a 70%
increase in total prostate cancer risk and 3-fold risk
of high grade neoplasia, compared with those pos-
sessing the valine (V) allele (VVor VA). Interes-
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tingly, AA frequency is more common in white
Western population (50%) than in the Japanese po-
pulation (12%), which may partly explain the dif-
ference in prostate cancer occurrence. However,
possession of the AA genotype does not doom the
men to prostate cancer; because the same genoty-
pe is particularly responsive to an antioxidant-rich
diet.'® Epidemiological studies may indicate certa-
in associations with the consumption of particular
foods and are especially helpful when the investi-
gated populations are greatly divergent in their di-
etary habits and in the prevalence of particular
chronic diseases. The low incidence of prostate
cancer in Southeast Asia and Japan, increasing pre-
valence among the immigrants from those regions
to Europe and North America, together with the
recent rise in the incidence and mortality associa-
ted with a rapid transition from traditional diets to
Western fast food in many Asian urban centers,
provide the strongest argument for the importance
of nutritional factors in the development of prosta-
te cancer.'® Multiple studies on the impact of
lifestyle factors on the development of prostate
cancer yielded controversial results. Further stud-
ies are needed on polymorphisms and mechanisms
of action as related to dietary and other lifestyle in-
terventions and prostate cancer carcinogenesis.
Further identification of genes affected by dietary
changes will enable more accurate lifestyle inter-
ventions on an individual basis.

The results discussed in this review suggest
that the lower incidence of prostate cancer in Asian
and Mediterranean countries compared to that in
Western countries is associated with the preven-
tive effect of dietary patterns.

I CONCLUSION

There are a many epidemiological, clinical, case-
control, prospective studies on dietary patterns and
prostate cancer. Comparison of these studies is
hampered by differences in sample size, duration
of follow-up, and extent of dietary evaluation. Ho-
wever, despite the plethora of confounding factors
present in clinical studies assessing the effect of di-
et on cancer risk, the total sum of data remains
compelling with regard to the potential for a vari-
ety of nutrients to prevent the development and
progression of prostate cancer. Certainly, larger tri-
als are needed to clarify the possible association be-
tween dietary fat and prostate cancer risk.

In this paper, associations between prostate
cancer and dietary factors were reviewed. In con-
clusion, dietary patterns seem to play a significant
role in the prevention and/or progression of pros-
tate cancer and may help to explain the geographic
variation of the incidence. Westernization of diet
has led to health problems; thus, promotion of Me-
diterranean or Asian dietary practices worldwide is
needed. Actually, the considerable effects of diet on
cancer risk are of great public health importance.

Kaptan K, Ozet A, Arpaci F, Berk OA. [Pros-
tate cancer]. Turkiye Klinikleri J Med Sci 1994;
14(1):34-40.

Eser S. Cancer incidence in Turkey. In: Tuncer
AM, ed. Cancer Control in Turkey. 1% ed. Ankara:
Onur Matbaacilik, 2007.p.17-46.

Fleshner N, Zlotta AR. Prostate cancer pre-
vention: past, present, and future. Cancer
2007;110(9):1889-99.

Spentzos D, Mantzoros C, Regan MM, Mor-
rissey ME, Duggan S, Flickner-Garvey S, et
al. Minimal effect of a low-fat/high soy diet for
asymptomatic, hormonally naive prostate can-
cer patients. Clin Cancer Res 2003;9(9):3282-
7.

Fleshner N, Bagnell PS, Klotz L, Venkateswa-

738

I REFERENCES

ran V. Dietary fat and prostate cancer. J Urol
2004;171(2 Pt 2):519-24.

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(6):545-52.

Fradet Y, Meyer F, Bairati |, Shadmani R, Mo-
ore L. Dietary fat and prostate cancer prog-
ression and survival. Eur Urol 1999;35(5-6):
388-91.

Bairati I, Meyer F, Fradet Y, Moore L. Dietary
fat and advanced prostate cancer. J Urol
1998;159(4):1271-5.

Michaud DS, Augustsson K, Rimm EB,
Stampfer MJ, Willet WC, Giovannucci E. A
prospective study on intake of animal products

and risk of prostate cancer. Cancer Causes
Control 2001;12(6):557-67.

Chavarro JE, Stampfer MJ, Campos H, Kurth
T, Willett WC, Ma J. A prospective study of
trans-fatty acid levels in blood and risk of pros-
tate cancer. Cancer Epidemiol Biomarkers
Prev 2008;17(1):95-101.

. Liu X, Schumacher FR, Plummer SJ, Jorgen-

son E, Casey G, Witte JS. Trans-fatty acid in-
take and increased risk of advanced prostate
cancer: modification by RNASEL R462Q vari-
ant. Carcinogenesis 2007;28(6):1232-6.

Veierad MB, Laake P, Thelle DS. Dietary fat
intake and risk of prostate cancer: a prospec-
tive study of 25,708 Norwegian men. Int J
Cancer 1997;73(5):634-8.

Turkiye Klinikleri ] Med Sci 2009;29(3)



Nutrition and Dietetics

Ceber et al

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Gonzalez CA, Salas-Salvadé J. The potential
of nuts in the prevention of cancer. Br J Nutr
2006;96(Suppl 2):S87-94.

Newcomer LM, King 1B, Wicklund KG, Stanford

JL. The association of fatty acids with prostate
cancer risk. Prostate 2001;47(4):262-8.

Kelavkar UP, Hutzley J, Dhir R, Kim P, Allen
KG, McHugh K. Prostate tumor growth and re-
currence can be modulated by the omega-
6:omega-3 ratio in diet: athymic mouse
xenograft model simulating radical prostatec-
tomy. Neoplasia 2006; 8(2):112-24.

Stacewicz-Sapuntzakis M, Borthakur G, Burns
JL, Bowen PE. Correlations of dietary patterns
with prostate health. Mol Nutr Food Res
2008;52(1):114-30.

Kolonel LN. Fat, meat, and prostate cancer.
Epidemiol Rev 2001;23(1):72-81.

Ahn J, Albanes D, Peters U, Schatzkin A, Lim
U, Freedman M, et al. Dairy products, calcium
intake, and risk of prostate cancer in the pros-
tate, lung, colorectal, and ovarian cancer scre-
ening trial. Cancer Epidemiol Biomarkers Prev
2007;16(12):2623-30.

Gao X, LaValley MP, Tucker KL. Prospective
studies of dairy product and calcium intakes
and prostate cancer risk: a meta-analysis. J
Natl Cancer Inst 2005;97(23):1768-77.

Chan JM, Giovannucci EL. Dairy products,
calcium, and vitamin D and risk of prostate
cancer. Epidemiol Rev 2001;23(1):87-92.

Tseng M, Breslow RA, Graubard Bl, Ziegler
RG. Dairy, calcium, and vitamin D intakes and
prostate cancer risk in the National Health and
Nutrition Examination Epidemiologic Follow-
up Study cohort. Am J Clin Nutr 2005;81(5):
1147-54.

Park SY, Murphy SP, Wilkens LR, Stram DO,
Henderson BE, Kolonel LN. Calcium, vitamin
D, and dairy product intake and prostate can-
cer risk: the Multiethnic Cohort Study. Am J
Epidemiol 2007;166(11):1259-69.

Vainio H, Bianchini F. IARC Handbooks of
Cancer Prevention, Volume 8: Fruit and Veg-
etables. Lyon -France: IARC Press; 2003. p.1-
376.

Pelucchi C, Talamini R, Galeone C, Negri E,
Franceschi S, Dal Maso L, et al. Fibre intake
and prostate cancer risk. Int J Cancer 2004;
109(2):278-80.

Giovannucci E. Tomatoes, tomato-based pro-
ducts, lycopene, and cancer: review of the epi-
demiologic literature. J Natl Cancer Inst
1999;91(4):317-31.

Turkiye Klinikleri ] Med Sci 2009;29(3)

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Giovannucci E. A review of epidemiologic stu-
dies of tomatoes, lycopene, and prostate can-
cer. Exp Biol Med (Maywood) 2002;227(10):
852-9.

Clark LC, Dalkin B, Krongrad A, Combs GF
Jr, Tumbull BW, Slate EH, et al. Decreased
incidence of prostate cancer with selenium
supplementation: results of a double-blind
cancer prevention trial. Br J Urol 1998;
81(5):730-4.

Brooks JD, Metter EJ, Chan DW, Sokoll LJ,
Landis P, Nelson WG, et al. Plasma selenium
level before diagnosis and the risk of prostate
cancer development. J Urol 2001;166(6):
2034-8.

Yoshizawa K, Willett WC, Morris SJ, Stampfer
MJ, Spiegelman D, Rimm EB, et al. Study of
prediagnostic selenium level in toenails and
the risk of advanced prostate cancer. J Natl
Cancer Inst 1998;90(16):1219-24.

Venkateswaran V, Fleshner NE, Klotz LH.
Synergistic effect of vitamin E and selenium in
human prostate cancer cell lines. Prostate
Cancer Prostatic Dis 2004;7(1):54-6.

Pak RW, Lanteri VJ, Scheuch JR, Sawczuk
IS. Review of vitamin E and selenium in the
prevention of prostate cancer: implications of
the selenium and vitamin E chemoprevention
trial. Integr Cancer Ther 2002;1(4):338-44.

Helzlsouer KJ, Huang HY, Alberg AJ, Hoffman
S, Burke A, Norkus EP, et al. Association be-
tween alpha-tocopherol, gamma-tocopherol,
selenium, and subsequent prostate cancer. J
Natl Cancer Inst 2000;92(24):2018-23.

Huang HY, Alberg AJ, Norkus EP, Hoffman
SC, Comstock GW, Helzlsouer KJ. Prospec-
tive study of antioxidant micronutrients in the
blood and the risk of developing prostate
cancer. Am J Epidemiol 2003;157(4):335-
44,

Kirsh VA, Hayes RB, Mayne ST, Chatterjee N,
Subar AF, Dixon LB, et al. Supplemental and
dietary vitamin E, beta-carotene, and vitamin
C intakes and prostate cancer risk. J Natl Can-
cer Inst 2006;98(4):245-54.

Heinonen OP, Albanes D, Virtamo J, Taylor
PR, Huttunen JK, Hartman AM, et al. Prosta-
te cancer and supplementation with alpha-to-
copherol and beta-carotene: incidence and
mortality in a controlled trial. J Natl Cancer Inst
1998;90(6):440-6.

Hartman TJ, Dorgan JF, Woodson K, Virtamo
J, Tangrea JA, Heinonen OP, et al. Effects of
long-term alpha-tocopherol supplementation

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

on serum hormones in older men. Prostate
2001;46(1):33-8.

Leone M, Zhai D, Sareth S, Kitada S, Reed
JC, Pellecchia M. Cancer prevention by tea
polyphenols is linked to their direct inhibition
of antiapoptotic Bcl-2-family proteins. Cancer
Res 2003;63(23):8118-21.

Jian L, Xie LP, Lee AH, Binns CW. Protective
effect of green tea against prostate cancer: a
case-control study in southeast China. Int J
Cancer 2004;108(1):130-5.

Saleem M, Adhami VM, Siddiqui IA, Mukhtar
H. Tea beverage in chemoprevention of pros-
tate cancer: a mini-review. Nutr Cancer
2003;47(1):13-23.

Santillo VM, Lowe FC. Role of vitamins, min-
erals and supplements in the prevention and
management of prostate cancer. Int Braz J
Urol 2006;32(1):3-14.

Yan L, Spitznagel EL. Meta-analysis of soy fo-
od and risk of prostate cancer in men. Int J
Cancer 2005;117(4):667-9.

Castle EP, Thrasher JB. The role of soy phy-
toestrogens in prostate cancer. Urol Clin North
Am 2002;29(1):71-81, viii-ix.

Malik A, Afaq F, Sarfaraz S, Adhami VM, Syed
DN, Mukhtar H. Pomegranate fruit juice for
chemoprevention and chemotherapy of pros-
tate cancer. Proc Natl Acad Sci USA
2005;102(41):14813-8.

Hebert JR, Hurley TG, Olendzki BC, Teas J,
Ma Y, Hampl JS. Nutritional and socioecono-
mic factors in relation to prostate cancer mor-
tality: a cross-national study. J Natl Cancer
Inst 1998;90(21):1637-47.

Sonn GA, Aronson W, Litwin MS. Impact of di-
et on prostate cancer: a review. Prostate Can-
cer Prostatic Dis 2005;8(4):304-10.

Parkin DM, Bray F, Ferlay J, Pisani P. Global
cancer statistics, 2002. CA Cancer J Clin
2005;55(2):74-108.

Ogce F, Ceber E, Ekti R, Oran NT. Compari-
son of mediterranean, Western and Japane-
se diets and some recommendations. Asian
Pac J Cancer Prev 2008;9(2):351-6.

Fair WR, Fleshner NE, Heston W. Cancer of
the prostate: a nutritional disease? Urology
1997;50(6):840-8.

Nelson EC, Rodriguez RL, Dawson K, Galvez
AF, Evans CP. The interaction of genetic poly-
morphisms with lifestyle factors: implications
for the dietary prevention of prostate cancer.
Nutr Cancer 2008;60(3):301-12.

739



