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One of the reasons for the differing incidence of prostate cancer between Asian and Western countries is
diet, which is a socioenvironmental factor. In order to ascertain the effects of food and nutrient intake on prostate
cancer, the present study investigated 2,500 men who underwent health screening at our Institute. Subjects
were patients who were diagnosed with prostate cancer (n=39) and those without prostate cancer (patients in
whom Prostate specific antigen (PSA) was consistently below 4.0 ng/ml over a two-year period, n=416). Question-
naires were used to ascertain food intake for three days before each health screening, and diet analysis software
was used to compare food intake. For the prostate cancer patients, meat intake was significantly higher, and in
terms of nutrients, vitamin A intake was higher, while vitamin D intake was lower. Vitamin A is abundant in ani-
mal meat and vitamin D is plentiful in seafood, thus suggesting a correlation between seafood intake and cancer
cell suppression for the men without prostate cancer. The results suggest that it may be possible to lower the in-

cidence of prostate cancer by recommending people to eat less meat and consume more seafood rich in vitamin D.
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Introduction

The incidence of prostate cancer per 100,000 is 8
in Japan, 0.5 in China, 102 in the US, and 135 in Swe-
den”, and one of the reasons for these differences in
the incidence of prostate cancer between Western
and Asian countries is diet, which is a socioenviron-
mental factor”. While cohort and case-control stud-
ies on the effects of diet have been conducted in
Western countries, few such studies have been per-
formed in Japan. Prostate cancer is characterized
by high incidence and long disease duration, diag-
nostic utility of prostate specific antigen (PSA), and
apparent involvement of certain hereditary and ra-
cial factors”. Hence, prostate cancer is a good target
disease for cancer prevention. In Japan, prostate
cancer is one of several malignancies that are in-
creasing in frequency, and identifying foods and nu-
trients that are closely related to the onset and sup-
pression of prostate cancer could aid prevention.

The Institute of Geriatrics, Tokyo Women's Medi-

cal University (IOG) provides membership-based
health screening and periodic dietary guidance. The
effects of diet on prostate cancer patients were in-
vestigated by comparing prostate cancer patients
to men without prostate cancer; both groups had
undergone screening at the above-mentioned facil-
ity.
Subjects and Methods

1. Subjects

At the IOG, 3500 members undergo periodic
health screenings, and of these, 2,500 are men. Of
the 2,500 men, the following two groups were com-
pared: men who were diagnosed with prostate can-
cer by prostate biopsy from April 1997 to March
2005 (cancer group), and those in whom PSA level
was consistently below 4.0 mg/ml from 2002 to 2004
(a total of four screenings were performed; one
every six months) (control group). We defined these
continuous low PSA group as without prostate can-
cer group. PSA was measured using the Tandem-R
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Table 1 Clinical characteristics

Prostate cancer Control
(n = 39) (n = 416)
Age (y1) 70.1+48 69.1+51
(range 60 ~ 79) (range 60 ~ 79)
Height (cm) 166.1 £45 165.7+56
Weight (kg) 65.6+6.9 65.2+81
BMI 239%24 23726

Table 2 Nutrient consumption

Prostate cancer Control
(n = 39) (n = 416)
Kilocalories (kcal) 1,799 £294 1,852+ 310
Carbohydrates (g) 259 =46 260+51
Protein (g) 61.8+13.0 65.3+236
Fat (g) 425+1038 456+239
Table 3 Food characteristics
P Progegmer Gl
Grains 4159+1056 421.0+1009
Tubers 53.3+432 453+ 382
Sugar 65+19 7134
Beans 68.0+47.8 65.7 =42.3
Vegetables 290.8 +1689 2522+1158
Fruits 1326 =887 109.1£736
Mushrooms 08+6.6 85+47
Seaweeds 38+19 4566
Seafood * 57.2+339 68.0+382
Meat * * 66.3 = 88.8 514268
Eggs 238+14.0 274+182
Milk and dairy 190.6 +£128.8 1959+132.0
products

*p =009, ** p <0001

PSA Assay Kit (Yamasa Corporation, Chiba, Japan).

2. Methods

Based on questionnaires that were filled out for
three days before each screening, food intake was
analyzed using diet analysis software (WELL-
NESS®, Top Business System, Okayama, Japan).
The amount and type of food intake were ascer-
tained separately for main meals and snacks. For
the cancer group, dietary intake prior to definitive
diagnosis was analyzed, and for the control group,
the most recent dietary intake was analyzed and
the results were compared. A Student’s t-test was
used for analysis with the level of significance set at
p<0.05.

Table 4 Nutritional characteristics

Nutrition Pms(;atzc §S§lcer (f (fg{)é)

Vitamins

A (ugRE) * 1,826 1,302 838 + 623

Bl (mg) 0.84+0.26 0.79+0.20

B2 (mg) 1.13+0.38 1.12+0.60

C (mg) 115+89 102+89

D (ug) * 50+22 70+35

E (mgo-TE) 76%12 68+25
Calcium (mg) 534+ 166 552239
Iron (mg) 6.6x19 6717
Cholesterol (mg) 229+73 256102
Fiber (g) 135+44 124+34
* p < 0001.

Results

Of the 2500 men, there were 39 prostate cancer
patients (cancer group) and 416 men without pros-
tate cancer who are defined as individuals with con-
tinuous low PSA levels (control group). Mean PSA
velocity of control group was 0.05 ng/ml/ year
(range: —0.7-0.7). The average age for the prostate
cancer group was 69.1 years, while that for the con-
trol group was 70.1 years; this was not a significant
intergroup difference. There were also no signifi-
cant intergroup differences in height, body weight
or body mass index (Table 1). Moreover, the pros-
tate cancer group and the control group did not dif-
fer significantly in terms of total energy intake
(1,799 kcal vs. 1,852 kcal), and carbohydrate, protein,
fat intake were also similar (Table 2).

In terms of dietary intake, meat intake for the
prostate cancer group was 66.3 g, which was signifi-
cantly greater than that for the control group at
514 g (p<0.001), and the amount of seafood intake
for the prostate cancer group was 57.2 g, which was
lower, albeit not significantly, than that for the con-
trol group at 68.0 g. There were no significant inter-
group differences in consumption of eggs, milk
products, grains, tubers, beans, or vegetables in-
cluding mushrooms (Table 3).

In terms of nutrient intake, vitamin A intake for
the prostate cancer group was 1,826 u/gRE, which
was significantly higher than that for the control
group at 838 u/gRE (p<0.001). Furthermore, vita-
min D intake for the prostate cancer group was 5.0
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1/ g, which was significantly lower than that for the
control group at 7.0 /g (p<0.001). No significant in-
tergroup differences were apparent in intake of vi-
tamins B1, B2, C or E. Also, there were no signifi-
cant intergroup differences in calcium and choles-
terol (Table 4).

Discussion

The onset of prostate cancer involves socioenvi-
ronmental factors as well as racial factors. This is
evident from the finding that the incidence of pros-
tate cancer among Japanese American men in Ha-
wail is higher when compared to Japanese men in
Japan, but lower when compared to American men
in the US?. Of the socioenvironmental factors
thought to be related to prostate cancer, diet has
been receiving mounting interest. However, the
preventative effects of diet on prostate cancer have
not been clarified, and only one prospective study
on nutrients and prostate cancer prevention found
that vitamin E suppressed the onset of prostate
cancer”.

While several cohort and case-control studies
have examined diet and nutrients in prostate can-
cer?, few studies have quantified dietary contents,
and it has not always been clear if control groups
consisted of people without prostate cancer. In our
study, diet analysis software (WELLNESS®) was
used to quantity dietary intake, and as a control,
men whose PSA level was <4.0 ng/ml over a two-
year period were examined (PSA was measured
every six months, a total of four times). In general,
PSA is <40 ng/ml in several percent of prostate
cancer patients”, but we believe that the probability
of prostate cancer is very low if PSA is consistently
<40 ng/ml in four tests conducted over a two-year
period and PSA velocity is under 0.75 ng/ml/year®.
In fact, subsequent follow-up observations have
shown that none of the control patients developed
prostate cancer.

Vitamin A has animal- and plant-derived forms,
and animal-derived vitamin A is found abundantly
in chicken, liver, eggs, and milk products. In the pre-
sent study, because meat intake was high for the
prostate cancer group, there was a significant dif-
ference in vitamin A intake between the cancer and
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control groups. However, the plant- and animal-
derived forms have different affects at the cellular
level. B-carotene, in such foods as ginseng and broc-
coli, is converted into vitamin A in the gastrointesti-
nal tract”, and plant-derived vitamin A suppresses
free radicals and nitrosamine, which are related to
carcinogenesis. The preventative effects of plant-
derived vitamin A on cancer have been docu-
mented by cohort and case-control studies™".
Vitamin D is found in milk, seafood, and some
plants such as mushrooms. One of the reasons for
the significant difference in vitamin D intake be-
tween the cancer and control groups could have
been the lower seafood intake in the cancer group.
Experiment data have shown that prostate cancer
cells have vitamin D receptors which suppress cel-
lular growth, and vitamin D administration has
been reported to suppress growth'”. Moreover, one
clinical study on recurrent cancer documented that
active vitamin D administration lowered PSA. Un-
fortunately, there is no epidemiological data con-
necting prostate cancer onset and vitamin D intake.
However, vitamin D activation requires ultravio-
let light, and mortality rate of prostate cancer per
100,000 is high in northern countries with less expo-
sure to ultraviolet light: 20.8 in Norway, 189 in Swe-

13)

den, 11.6 in Italy, and 7.9 in Greece™”. This suggests
a correlation between vitamin D and prostate can-
cer. Vitamin D is found abundantly in seafood and
mushrooms that Japanese consume on a daily basis,
and this could play a role in suppressing the onset
of prostate cancer. In the present study, there was
no significant intragroup difference in calcium in-
take, but calcium suppresses the synthesis of active
vitamin D. Therefore, calcium interferes with the
antitumor effects of vitamin D, and high calcium in-
take may be a risk factor for prostate cancer'. One
cohort study found that milk and calcium intake
was a risk factor for prostate cancer®.

While dietary lipids are believed to be involved in
the development of several cancers, including pros-
tate cancer, breast cancer, and colon cancer, fat in-
take did not differ significantly between the cancer
and control groups. The epidemiology of prostate
cancer resembles that of breast cancer those have
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high incident rate in recent Japanese'®, and the role
of lipids in breast cancer carcinogenesis has been
closely studied™. Lipid metabolites as well as lipids
themselves are thought to be involved in carcino-
genesis. Cholesterol is converted into androgen,
which can facilitate the onset of prostate cancer™.

The biggest difference between Asian and Euro-
pean diets is the intake of soybean products. Soy-
bean lowers male hormones and possesses weak es-
trogenic effects. In the present study, there was no
significant difference in soybean intake between the
cancer and control groups'.

In any case-control or cohort study investigating
the relationship between diet and carcinogenesis,
the main issue is whether or not surveyed dietary
data reflect past dietary intake, which is important
for cancer onset. In the present study, food intake
was assessed over a three-day period, and as a re-
sult, we consider that data reflected subjects’ die-
tary preferences.

In order to obtain evidence-based data for pre-
vention of prostate cancer, more case-control and
cohort studies will be needed.

Conclusions

Among the prostate cancer patients, meat intake
was high, and vitamin D intake was low. The re-
sults suggest that it may be possible to lower the
onset of prostate cancer by eating less meat and
consuming more seafood and mushrooms rich in vi-
tamin D.

The importance of preventative medicine is well
recognized today, and we hope that there will be
more epidemiological studies on prostate cancer,
which is becoming increasingly prevalent in Japan.
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