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HCB 281.81 283.8 285.8
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B -HCH 0.801 B -HCH 0.006
HCB 0.607 HCB 0.002
pp-DDT 1.086 pp-DDT 0.005
pp-DDE 0.848 pp-DDE 0.002
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Udai S. Gill, Harold M. Schwartz and Brian Wheatley.
Development of a Method for the Analysis of PCB Congeners

and Organochlorine Pesticides in Blood/Serum.
Chemosphere 1996;32(6): 1055-1061.
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The association between alcohol consumption and the risk of cancer of the proximal or dis-
tal colon or rectum remains controversial. We examined this association in a large popula-
tion-based cohort of Japanese men. In 1990, a self-administered questionnaire on alcohol
drinking and other health habits was delivered to 25,279 Japanese men aged 40 to 64 years
of age. After exclusion of subjects who gave incomplete responses on alcohol drinking or
prevalent cancer cases at the baseline, a total of 21,199 men remained. Of these, 307
men were diagnosed as having colorectal cancer after 11 years of follow-up. Cox propor-
tional hazards regression models were used to estimate hazard ratios (HRs) and 95% con-
fidence intervals (Cls), with adjustments made for potential confounders. Compared with
never drinkers, past and current drinkers had multivariate HRs of 1.1 (95% CI, 0.6-1.9)
and 1.6 (95% CI, 1.1-2.2) for colorectal cancer, respectively. A dose-response relationship
with current volume of alcohol drinkers was observed for cancer of the distal colon and
rectum, but not for proximal colon. The multivariate HRs for distal colon and rectal cancer
among current heavy drinkers (45,6 g or more ethanol per day) as compared with never
drinkers were 4.2 (1.6-10.7; p for trend = 0.0002) and 1.8 (1.1-3.2; p for trend = 0.04), respec-
tively. In contrast, no significant linear association was found for proximal colon cancer
(p for trend = 0.2). These data indicate that alcohol consumption in Japanese men is asso-
ciated with a statistically significant increased risk of cancer of the distal colon and rectum,
but not cancer of the proximal colon.

© 2006 Elsevier Ltd. All rights reserved.

i 3 Introduction

anese population. In 2003, colorectal cancer was the fourth
most common cause of cancer death in Japanese men

Colorectal cancer is a major cause of cancer death not only in (21,026 deaths, 11.2% of all cancer deaths) and the most com-
Western Europe and North America' but also among the Jap- mon cause of cancer death in Japanese women (17,883 deaths,

* Corresponding author: Tel.: +81 22 717 8123, fax: +81 22 717 8125.
E-mail address: munira@mail tains.tohoku.ac jp (M. Akhter).
0959-8049/% - see front matter © 2006 Elsevier Ltd. All rights reserved.

doi:10.1016/).ejca.2006.09.020
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14.6% of all cancer deaths). Furthermore, mortality due to
colorectal cancer has been increasing rapidly in the Japanese
population during the last 50 years from 1950 to 2003. The
age-adjusted death rates per 100,000 population increased
4.9 fold (from 2.9 to 13.8) for colon cancer and 1.6 fold (from
5.6 to 9.0) for rectal cancer in men, and 2.9 fold (from 3.3 to
9.5) for colon cancer in women, but remained stable for rectal
cancer in women (from 4.2 to 4.0).

Although a panel of experts commissioned by the World
Cancer Research Fund and the American Institute for Cancer
Research in 1997 concluded that there was ‘probable’ evi-
dence that alcohol drinking increased the risk of colon and
rectal cancer,’ it remains to be clarified whether the carcino-
genic effects of alcohol drinking differ among anatomical
subsites in the colon and rectum. Data from previous pro-
spective epidemiclogical studies** on alcohol consumption
and the risk for cancer of the proximal and distal colon or rec-
tum are limited,>*?® and the association remain controver-
sial. Two prospective®™® studies and one pooled analysis® of
eight cohort studies of anatomical subsites have been con-
ducted. Of these studies, one® found an increased risk of can-
cer in the proximal colon and another’ found an increased
risk in the sigmoid colon and rectum. The remaining study’®
found that alcohol drinking carried risk of cancer in all of
these subsites.

It is relevant to consider that these studies®”** had some
methodological limitations, including the use of mortality
rather than incidence as an end point,” not separating the
rectum from the distal colon as a cancer site,® no information
about the dose of alcohol consumed,” and lack of confirma-
tion of the validity®” and reproducibility®®*® of questionnaire
assessment of alcohol consumption. Thus, there is still no
unequivocal evidence that alcohol consumption may be asso-
ciated with an increased risk of cancer at specific subsites in
the colon and rectum.

The aim of the present study was to further address the
hypothesis that alcohol drinking is associated with an in-
creased risk of colon and rectal cancer by separating anatom-
ical subsites. Our subjects were all men living in a rural area
of northern Japan, where dietary habits and genetic back-
grounds differ considerably from those in previous cohort
studies performed in western countries.®*¢

2 Patients and methods

2.1.  Miyagi cohort study

We have reported the design of this prospective cohort study
in detail elsewhere.” Briefly, we delivered a self-administered
questionnaire on various health habits to 51,921 subjects
(25,279 men and 26,642 women) aged 40 to 64 years living in
14 municipalities of Miyagi Prefecture in rural northern Japan
from June through to August 1990. The questionnaires were
delivered to, and collected at, the subjects’ residences by
members of health promotion committees appointed by the
municipal governments. Usable questionnaires were returned
from 47,605 subjects (22,836 men and 24,769 women), yielding
a response rate of 91.7% (90.3% for men and 93.0% for women).
The study protocol was approved by the institutional review
board of Tohoku University Graduate School of Medicine. We

considered the return of the questionnaires signed by the sub-
jects to imply their consent to participate in the study.

2.2, Baseline survey

For assessment of drinking status, the questionnaire inquired
firstly if subjects were current or past drinkers or had never
drunk alcohol. Current and past drinkers were further asked
about the age at which they started to drink alcohol. Current
drinkers were then asked about their frequency of drinking
(less than once per week, once or twice per week, three or
four times per week, or five times or more per week), the
amount (1 go = 22.8 g ethanol) drunk on one occasion, and
the types of beverage usually consumed (sake, shochu, beer,
whisky, wine, or others). From these data, we calculated the
amount of ethanol (in grams) consumed per day, and classi-
fied the current drinkers into three categories: light drinkers,
moderate drinkers, and heavy drinkers (less than 22.8, 22.8 to
45.5, and 45.6 g ethanol or more per day, respectively).

2.3.  Follow-up

We followed up the vital and residential status of the subjects
from June 1, 1990, through to March 31, 2001 by use of the
population registries of the 14 municipalities. We also ascer-
tained incident cases of cancer by computerised record link-
age with the Miyagi Prefectural Cancer Registry, which
covers the study areas. Cancer cases were registered from
medical records like clinics and hospitals (inpatients and out-
patients) which were confirmed by radiology, and pathology
departments, autopsy records, mass screening records and
death certificates. About 40% of cases were reported from
hospitals and clinics, and 60% of cases were collected by the
registry personnel.’® Multiple primary cancers for the same
persons were registered according to the IARC/IACR criteria®
with exception that colon cancers with different four digit
codes of the International Classification of Diseases, 9th revi-
sion (ICD-9),” were regarded as multiple primaries and regis-
tered separately. The site and histology of each cancer were
coded according to the International Classification of Dis-
eases for Oncology, Second Edition (ICD-02).*” In this cancer
registry, the proportion of colorectal cancer cases for which
information was available only from death certificates was
9% for men and 14% for women.™

Since the number of current drinkers was small among
women (n = 4995), we limited the analysis to men. Of the
22,836 men in this cohort who responded to the question-
naire, we excluded 427 who already had cancer at the base-
line. We further excluded 1210 subjects who did not fully
answer the questions on the frequency or amount of alcohol
consumed and on alcohol drinking status. Consequently,
21,199 subjects with a total of 307 cases of colorectal cancer
incident (179 colon, 131 rectum and three with both colon
and rectal cancer) remained for this analysis. Cases were
identified by the International Classification of Diseases Code
(Second Ed: ICD-0-2): colon (C18.0, C18.2-C18.9) and rectosig-
moid junction or rectum (C19.0-C20.9).”* When colon strati-
fied separately, 78 proximal colon (cecum to splenic flexure,
C18.0, C18.2-C18.5) and 78 distal colon cases (descending
colon to sigmoid colon, C18.6, 18.7) were found. Tumours with
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overlapping (C18.8) or unspecified (C18.9) points of origin
were (23 cases) excluded from the subsite specific analyses,
but were included in the combined analyses.

Among the subjects, 2976 men (14% of the analysed co-
hort) attended a health check-up provided by the municipal-
ities in 1990, and we compared the self-reported alcohol
consumption at the baseline survey with the data from liver
function tests obtained at the health check-up. To compare
the mean levels of liver function tests for different volumes
of alcohol consumption among current drinkers, we em-
ployed analysis of variance, We found a significant linear rela-
tionship with the mean levels of aspartate
aminotransferase (AST), serum alanine aminotransferase
(ALT) and serum jp-glutamyltransferase (GGT) among the
self-reported alcohol consumption levels (p for trend <
0.0001). The Pearson correlation coefficients between the vol-
ume of alcohol consumed and the serum AST, ALT, GGT levels
were 0.2, 0.1, and 0.4, respectively (p for trend < 0.0001).

In the study population 113 subjects also responded to the
questionnaire twice, one year apart, and provided four 3-day
diet records within a year. Spearman'’s coefficient for the cor-
relation between the amounts of alcohal consumed according
to the questionnaire and the amounts consumed according to
the diet records was 0.9, and the correlation between con-
sumption measured by the two questionnaires over one year
was 0.8.%° These findings suggest that the data for self re-
ported drinking dose at the baseline survey were sufficiently
valid and accurate.

serum

2.4.  Statistical analysis

We counted the person-years of follow-up for each subject
from June 1, 1990, until the date of diagnosis of colorectal can-
cer, date of emigration outside the study district, date of
death, or the end of the follow-up period (March 31, 2001),
whichever occurred first. The total number of person-years
was accrued to 216,494, There were 976 subjects (4.6% of the
analysed cohort) who emigrated from the study municipali-
ties, and we discontinued follow-up in these subjects because
of logistic limitations.

We used Cox proportional-hazards regression analysis to
estimate the hazard ratios (HRs) and 95% confidence inter-
vals (Cls) for the incidence of colorectal cancer according to
drinking status, with adjustment for potentially confounding
variables, using the SAS version 9.1 statistical software pack-
age 2004 (by SAS, Institute Inc., Cary, NC, USA). As the pri-
mary outcome, we examined the association between
alcohol consumption and the risk of colorectal cancer inci-
dence. Hazard ratios were computed as the incidence rate
among subjects for each status of alcohol consumption di-
vided by the rate among those who had never drunk alcohol.
The subjects who had never drunk alcohol were treated as a
reference group. We adjusted for the following variables as
potential confounders: age, family history of colorectal can-
cer, education level, body mass index; time spent walking
per day, cigarette smoking status, and consumption frequen-
cies of meat, green-yellow vegetables, and fruits. The p — val-
ues for the analysis of linear trends were also calculated by
treating the volume of alcohol drunk per day by assigning
ordinal exposure variables as continuous terms (never drink-

ers were coded zero, and past drinkers were excluded). All
p — values were two-tailed, and p for trend < 0.05 was consid-
ered statistically significant. Tests for interaction between
alcohol consumption and all confounders were tested
through the addition of cross-product terms to the regres-
sion model. No statistically significant effect modifications
were found, except for consumption of green-yellow
vegetables.

3. Results

Table 1 compares the baseline characteristics and hazard ra-
tios of the subjects according to alcohol drinking status. At
the baseline, the proportions of never, past, and current
drinkers were 15.8%, 7.5%, and 76.7%, respectively. In Japan,
alcohol consumption is socio-culturally acceptable, with alco-
hol being widely consumed as the most popular beverage
among adults, with only a few people actually avoiding drink-
ing alcohol. As a result, the percentage of never drinkers was
found to be smaller than that of current drinkers in this study
population. Compared to subjects who had never drunk alco-
hol, current drinkers were younger, more likely to be current
smokers, and less likely to consume fruits daily, whereas past
drinkers were also older, and less likely to be current smok-
ers, and more likely to consume green-yellow vegetables
every day. The age-adjusted HRs (95% Cls) for the lifestyle fac-
tors like medium and higher education level, medium and
higher walking time, and past smokers were found statisti-
cally significant when compared with the corresponding ref-
erence group.

Table 2 presents the HRs and 95% ClIs of cancer of the col-
orectum, colon, proximal colon, distal colon and rectum
according to alcohol drinking status. Compared with never
drinkers, we found a significant increase in both age-adjusted
and multivariate-adjusted risk for colorectal cancer among
current drinkers. These results remained unchanged for co-
lon cancer, and then for distal colon cancer after further strat-
ification according to anatomical subsites, but not for
proximal colon and rectal cancer. The multivariate-adjusted
HRs (95% Cls) for current drinkers were 1.6 (1.1-2.2), 1.7 (1.0~
2.6), and 3.2 (1.3-7.9)for colorectum, colon, and distal colon
cancer, respectively.

The volume of alcohol drunk per day among current drink-
ers showed a significant linear association with increased risk
of colorectal cancer incidence (Table 3). The multivariate-ad-
justed HRs (95% CIs) for colorectal cancer in current drinkers
who drank less than 228, 22.8 to 45.5, and 45.6 g ethanol or
more per day in comparison to those who had never drunk
aleohol were 1.2 (0.8-1.9), 1.3 (0.9-2.1), and 1.9 (1.3-2.8),
respectively (p for trend = 0.0001). When colon cancer and rec-
tal cancer were analysed separately, significant linear in-
creases in the risks of association were observed for both.
After stratification of colon cancer, only the distal colon
showed a dose-dependent significant linear association for
current alcohol drinkers. The multivariate-adjusted HRs
(95% Cls) for distal colon cancer in subjects who had been
drinking for less than 22.8, 22.8 to 45.5, and 45.6 g ethanol
or more per day were 1.7 (0.6-4.9), 3.3 (1.2-8.9) and 4.2(1.6~
10.7), respectively (p for trend 0.0002). The corresponding
multivariate-adjusted HRs (95% Cls) for rectal cancer were
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Table 1 - Characteristics and hazard ratios (95% confidence intervals) of subjects according to alcohol drinking status®

Characteristics Alcohol drinking status Crude or age-adjusted HRs (95% Cls)
Never Past Current
Number of subjects 3349 1595 16,255
Mean age, y (SD)° 525 (7.7) 54.8 (7.2) 51.1 (7.5) 1.09 (1.07-1.10)
Family history of colorectal cancer (%)
Yes 1.1 16 1.5 1.00 (Referent)
No 98.9 98.4 98.5 0.77 (0.34-1.73)
Education level, age (%)
<15 years 44.0 50.2 389 1.00 (Referent)
16-18 years 429 38.4 46.4 1.58 (1.23-2.03)
=19 years 131 11.5 14.8 1.50 (1.05-2.15)
Body mass index (%)
<18.5 kg/m? 2.5 34 1.8 1.00 (Referent)
18.5-24.9 kg/m? 707 68.5 70.6 1.68 (0.62-4.52)
>25.0 kg/m? 26.8 28.1 277 1.61 (0.59-4.40)
Walking time (%)
<30 min/day 328 329 30.5 1.00 (Referent)
30 min/day-1 h/day 21.7 233 242 1.66 (1.26-2.18)
>1 h/day 455 437 45.3 1.35 (1.02-1.79)
Cigarette smoking status (%)
Never 27.4 131 17.4 1.00 (Referent)
Past 15.3 316 19.6 1.47 (1.01-2.12)
Current 574 55.2 63.0 1.34 (0.97-1.86)
Food habits Meat consumption (%)°
<1-2 times/month 226 276 21.3 1.00 (Referent)
1-2 times/week 523 48.1 53.1 0.94 (0.68-1.31)
34 times/week 208 22.0 222 1.04 (0.71-1.53)
Everyday 42 2.4 35 1.26 (0.64-2.48)
Green-yellow vegetables consumption (%)?
<1-2 times/month 82 7.6 74 1.00 (Referent)
1-2 times/week 29.1 235 28.4 0.86 (0.51-1.45)
34 times/week 323 35.7 35.2 0.91 (0.55-1.51)
Everyday 29.8 33.2 28.9 0.83 (0.50-1.40)
Fruits consumption (%)°
<1-2 times/month 113 128 17.2 1.00 (Referent)
1-2 times/week 258 25.0 27.9 1.29 (0.86-1.95)
3-4 times/week 277 29.8 28.8 1.04 (0.68-1.57)
Everyday 353 327 26.1 1.06 (0.70-1.61)

Because of rounding, not all percentages add to 100.

a N = 21,199 men.

b SD denotes standard deviation.

¢ The maximum intake of beef, pork, or chicken.

d The maximum intake of spinach, carrot or pumpkin, or tomato.
e The maximum intake of orange, or other fruits.

1.4 (0.8-2.6), 1.00 (0.5-1.1) and 1.8 (1.1-3.2), respectively (p for
trend = 0.04). We also further evaluated and found statisti-
cally significant risk of association for multivariate HRs (95%
Cls) of colorectum 1.2 (1.1-1.4), colon 1.3 (1.1-1.5), distal colon
1.5 (1.2-1.8), and rectal cancer 1.2 (1.0-1.4) except for proximal
colon 1.2 (1.0-1.5) by using alcohol consumption as a contin-
uous variable instead of only dividing into groups.

Table 4 shows the combined effect of age, education level,
body mass index, walking time, cigarette smoking, and alco-
hol consumption on the risk of colorectal cancer. The com-
parison showed that the HRs were very high among heavy

drinkers when older age, low BMI, medium walking time,
and past smokers present simultaneously.

We also conducted stratified analyses according to ana-
tomical subsites between duration of alcohel consumption
and risk of colorectal cancer. Significant linear trends were
found for cancer of the colorectum (p for trend = 0.005), colon
(p for trend = 0.02) and distal colon (p for trend = 0.002) in cur-
rent drinkers compared with subjects who had never drunk
alcohol. For rectal cancer, a marginal linear association was
found (p for trend = 0.06), but no positive association was
found for cancer of the proximal colon.
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Table 2 - Hazard ratios (HRs) and 95% confidence intervals (Cls) of colorectal cancer according to alcohol drinking status

Cancer site Alcohol drinking status

Never Past Current
Colorectum
Person-years 34,553 15,719 166,222
Number of incident cases 36 22 249

Age-adjusted HRs (95% Cls)
Multivariate HRs (95% Cls)*

1.00 (Referent)
1.00 (Referent)

1.15 (0.68-1.95)
1.08 (0.64-1.85)

1.61 (1.14-2.29)
1.56 (1.10-2.22)

Colon
Person-years 34,605 15,743 166,501
Number of incident cases 20 15 144

Age-adjusted HRs (95% Cls) 1.00 (Referent) 1.39 (0.71-2.71) 1.70 (1.06-2.71)

Multivariate HRs (95% Cls)* 1.00 (Referent) 1.30 (0.66-2.55) 1.65 (1.03-2.64)
Proximal Colon
Person-years 34,644 15,773 166,843

Number of incident cases 12 B 58
Age-adjusted HRs (95% Cls) 1.00 (Referent) 1.28 (0.52-3.12) 1.11 (0.60-2.07)
Multivariate HRs (95% Cls}* 1.00 (Referent) 1.22 (0.45-3.03) 1.09 (0.58-2.04)

Distal Colon
Person-years 34,656 15,776 166,763
Number of incident cases 5 5 68
Age-adjusted HRs (95% Cls) 1,00 (Referent) 1.78 (0.51-6.14) 3.30 (1.33-8.19)
Multivariate HRs (95% Cls)* 1.00 (Referent) 1.70 (0.49-5.91) 3.19 (1.28-7.94)

Rectum
Person-years 34,620 15,769 166,734
Number of incident cases 16 7 108
Age-adjusted HRs (95% Cls) 1.00 (Referent) 0.84 (0.35-2.04) 1.54 (0.91-2.61)

Multivariate HRs (95% Cls)® 1.00 (Referent) 0.79 (0.32-1.94) 1.49 (0.88-2.53)

a Adjusted for age in years; family history of colorectal cancer; education level (15 years or less, 16 to 18 years, 19 years or more), body mass
index (less than 18.5 kg/m?, 18.5 to 24.9 kg/m?, 25.0 kg/m? or more); walking time (less than 30 min/day, 30 min/day to 1 h/day, more than 1 h/
day); cigarette smoking status (never, past, and current smokers); consumption frequencies of meat, green-yellow vegetables, and fruits (1 to 2
times/month or less, 1 to 2 times/week, 3 to 4 times/week, everyday).

4. Discussion

In this population-based prospective cohort study of Japanese
men, we found a significant linear dose-response association
between the volume of alcohol consumed per day and the risk
of colorectal cancer in current drinkers in comparison with
subjects who had never drunk alcohol. With regard to ana-
tomical subsites, we observed a significant linear increase in
risk with the volume of alcohol consumed for cancer of the
distal colon and rectum, but not for cancer of the proximal
colon,

Few prospective cohort studies have examined the risk of
colorectal cancer at anatomic subsites due to alcohol con-
sumption, particularly in men. Wu and colleagues *found a
statistically significant increase in the risk of proximal colon
cancer with higher alcohol consumption. As that study in-
cluded few cases of rectal cancer, combination with distal co-
lon cancer showed no clear association. In a Japanese study,”
Hirayama grouped the cancers into those of the caecum,
proximal colon (upper and transverse colon), descending co-
lon, sigmoid colon, and rectum and observed a trend for
increasing risk of both sigmoid colon and rectal cancer asso-
ciated with a higher frequency of alcohol consumption. The
remaining study involved a pooled analysis®® of eight cohart
studies from different western countries, which demon-
strated a significant linear increase in the association of prox-

imal colon, distal colon and rectal cancer for different
volumes of daily alcohel consumpticn among men and wo-
men combined.

There are many possible reasons for the apparently incon-
sistent findings among these previous studies.®”“® Different
investigators™® used different grouping of subsites within
the colon. Two studies®” presented gender-specific results
and the other” used combined data for both sexes. In addi-
tion, studies carried out in different geographic locations
may be characterised by different patterns of exposure, for
example ethnicity and genotypes. Most Japanese studies have
reported a positive association between aldehyde dehydroge-
nase among alcohol drinkers and colorectal cancer, as acetal-
dehyde levels in ]Japanese individuals are generally higher
than in Caucasians.” However, the results of the present
study suggested that Japanese male current drinkers are more
susceptible to cancer of the distal part of the large bowel than
to cancer in the proximal part.

Our study had several strengths over previous studies
examining the association between alcohol consumption
and risk of colorectal cancer. First, we recruited our subjects
from the general population and identified a large number
of cases of colorectal cancer. Second, a low degree of selection
bias was possible because the rate of response of participants
to the questionnaire was high (90.3%). Third, cancer incidence
rather than mortality was used as an endpeint, making it
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Table 3 - Hazard ratios (HRs) and 95% confidence intervals (CIs) of colorectal cancer according to different alcohol

consumption level

Cancer site

Alcchol consumption (g/day)

P for trend®

Never drinkers

Current drinkers

Colorectum
Person-years
Number of incident cases
Age-adjusted HRs (95% Cls)
Multivariate HRs (95% Cls)®

Colon
Person-years
Number of incident cases
Age-adjusted HRs (95% Cls)
Multivariate HRs (95% Cls)”

Proximal Colon
Person-years
Number of incident cases
Age-adjusted HRs (95% Cls)
Multivariate HRs (95% Cls)®

Distal Colon
Person-years
Number of incident cases
Age-adjusted HRs (95% CIs)
Multivariate HRs (35% Cls)®

Rectum
Person-years
Number of incident cases
Age-adjusted HRs (95% Cls)
Multivariate HRs (95% Cls)”

34,553

36

1.00 (Referent)
1.00 (Referent)

34,605

20

1.00 (Referent)
1.00 (Referent)

34 644

12

1.00 (Referent)
1.00 (Referent)

34,656

5

1.00 (Referent)
1.00 (Referent)

34,620
16

1.00 (Referent)
1.00 (Referent)

Light Moderate Heavy

<228 22.8-455 > 45.6

50,398 39,854 75,969

57 54 138

1.24 (0.82-1.89) 1.40 (0.92-2.14) 1.97 (1.37-2.85) < 0.0001
1.24 (0.81-1.88) 1.34 (0.88-2.05) 1.91 (1.32-2.78) 0.0001
50,464 39,916 76,121

29 36 79

1.15 (0.65-2.04) 1.69 (0.98-2.92) 2.06 (1.26-3.36) 0.0005
1.15 (0.65-2.03) 1.61 (0.93-2.80) 2.03 (1.23-3.33) 0.0008
50,522 40,027 76,293

13 12 33

0.84 (0.38-1.84) 0.92 (0.42-2.06) 1.39 (0.72-2.70) 0.17
0.82 (0.37-1.80) 0.89 (0.40-1.99) 1.40 (0.72-2.75) 0.16
50,516 39,992 76,254

10 18 40

1.64 (0.56-4.81) 3.44 (1,28-9.28) 4,32 (1.70-10.95) < 0.0001
1.68 (0.57-4.92) 3.30 (1.22-8.91) 4,17 (1.63-10.66) 0.0002
50,480 40,010 76,242

29 18 61

1.40 (0.76-2.58) 1.04 (0.53-2.03) 1.92 (1.11-3.33) 0.02
1.40 (0.76-2.59) 0.996 (0.51-1.96) 1.84 (1.05-3.21) 0.04

a P for trend excludes past alcohol drinkers.
b Adjusted for age in years; family history of colorectal cancer; education level (15 years or less, 16 to 18 years, 19 years or more); body mass
index (less than 18.5 kg/m?, 18.5 to 24.9 kg/m?, 25.0 kg/m? or more); walking time (less than 30 min/day, 30 min/day to 1 h/day, more than 1
h/day); cigarette smoking status (never, past, and current smokers); consumption frequencies of meat, green-yellow vegetables, and fruits (1 to

2 times/month or less, 1 to 2 times/week, 3 to 4 imes/week, everyday).

possible to distinguish whether alcohol consumption was re-
lated to cancer incidence, cancer survival, or both. Finally, we
controlled extensively for potentially confounding variables,
such as age, body mass index, daily walking time, cigarette
smoking, and diet (consumption of meat, green-yellow vege-
tables, and fruits).

Our study also had several limitations that may need to be
considered. First, information on alcohol drinking and other
variables was based on self-administered questionnaires;
some misclassification of subjects was inevitable. Neverthe-
less, because this information was collected before the sub-
jects developed colorectal cancer or other serious diseases,
any misclassification of drinking status would likely have been
nondifferential and resulted in conservative estimates of the
association between alcohol drinking and the risk of colorectal
cancer. Second, the different volume of specific beverage types
was not identified at the beginning of follow-up, and we were
unable to conduct a separate analysis for these subgroups.
Some previous prospective studies have shown that higher in-
take of beer was associated with a stronger risk of colorectal
cancer.”#1?18702¢ pinally, we did not check whether some
nutrients such as folate, methionine, calcium or non-steroidal

anti-inflammatory drugs®’ affected the association between
alcohol consumption and colorectal cancer risk.

In summary, our data clearly shows that alcohol consump-
tion plays an important role in the aetiology of distal colon
cancer and rectal cancer in Japanese men. These findings indi-
cate that the effect of alcohol-drinking on the proximal part of
large bowel differs from that on the distal part. From a public
health perspective, further studies are needed to clarify the
role of alcohol consumption in the aetiology of cancer of spe-
cific subsites in the colon and rectum. Such information would
be useful in education programs about alcohol use when dis-
cussing the possible harmful effects of alcohol consumption.
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Table 4 - Hazard ratios (HRs) and 95% confidence intervals (ClIs) of colorectal cancer according to combined effect of

different alcohel consumption level and the selected lifestyle factors

Characteristics Alcohol consumption (g/day)
Never Past Current drinkers
drinkers drinkers Light Moderate Heavy
< 22.8 22.8-45.5 > 45.6
Age
40-54 years 1.00 (Referent) 1.40 (0.48-4.10) 1.42 (0.68-2.96) 1.54 (0.72-3.29) 1.86 (0.94-3.68)

Multivariate HRs (95% Cls)”
55-64 years
Multivariate HRs (95% Cls)®

Education level (years of age)
<15
Multivariate HRs (95% Cls)"
16-18
Multivariate HRs (95% Cls)?

3.41 (1.63-7.92)

1.00 (Referent)

0.56 (0.21-1.48)

3.59 (1.63-7.92)

0.79 (0.29-2.15)

0.88 (0.30-2.54)

3.68 (1.80-7.52)

0.75 (0.30-1.88)

0.91 (0.37-2.24)

411 (2.02-8.37)

0.79 (0.31-2.01)

112 (0.46-2.71)

6.40
(3.31-12.40)

0.95 (0.40-2.26)

1.76 (0.76-4.06)

=19 0.76 (0.29-1.98) 1.04 (0.26-4.19) 1.04 (0.38-2.86) 1.02 (0.34-3.03) 1.35 (0.53-3.47)
Multivariate HRs (95% CIs)"
Body Mass Index (kg/m?)
<18.5 kg/m? NA 1.99 (0.27-14.79) NA NA 2.23 (0.67-7.45)
Multivariate HRs (95% Cls)®
18.5-24.9 kg/m? 1.00 (Referent) 1.27 (0.66-2.44) 1.21 (0.72-2.05) 1,43 (0.85-2.40) 2,05 (1.29-3.24)
Multivariate HRs (95% Cls)"
#25.0 kg/m’ 1.46 (0.74-2.89) 0.83 {0.29-2.41) 1.46 (0.79-2.71) 1.20 (0.59-2.41) 1.67 (0.97-2.88)

Multivariate HRs (95% Cls)?

Walking time
>1 h/day
Multivariate HRs (95% Cls)’
30 min/day - 1 h/day
Multivariate HRs (95% Cls)*
<30 min/day
Multivariate HRs (95% Cls)*

1.00 (Referent) 1.55 (0.68-3.54) 0.83 (0.39-1.77) 1,02 (0.49-2.15) 2,08 (1,14-3.82)

1.55 (0.66-3.63) 1.40 (0.50-3.96) 2.47 (1.244.93) 2.35 (1.14-4.81) 2.65 (1.39-5.04)

1.47 (0.67-3.23) 0.91 (0.30-2.79) 1.66 (0.81-3.41) 1.60 (0.75-3.42) 2.36 (1.24-4.48)

Cigarette smoking status

Never 1.00 (Referent) 1.14 (0.24~5.52) 1.72 (0.70-4.22) 1.60 (0.58-4.41) 1.81 (0.70-4.68)
Multivariate HRs (95% Cls)"
Past 1.77 (0.64-4.89) 1.56 (0.55-4.45) 1.81 (0.73-4.49) 271 (1.13-6.50) 2.83 (1.23-6.48)
Multivariate HRs (95% Cls)*
Current 1.48 (0.63-3.48) 1.86 (0.74-4.66) 1.56 (0.68-3.60) 164 (0.72-3.76) 2.79 (1.29-6.03)

Multivariate HRs (95% Cls)*

®P for trend excludes past alcohol drinkers.

a Adjusted for age in years; family history of colorectal cancer; education level (15 years or less, 16 to 18 years, and 19 years or more); body
mass index (less than 18.5 kg/m?, 18.5 to 24.9 kg/m?, 25.0 kg/m? or more); walking time/day (less than 30 min, 30 min to 1 h, and more than 1 h);
cigarette smoking status (never, past, current smokers); consumption frequencies of meat, green yellow-vegetables, and fruits (rarely, 1 to 2
times/month, 1 to 2 times/week, 3 to 4 times/week, and everyday). Each model is stratified by age, education level, BMI, walking time per day,
and cigarette smoking did not include variables for each stratum, respectively.
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Abstract

Persistent organic pollutants (POPs) are ubiquitous environmental contaminants that accumulate in lipid-rich
body tissues. Although POPs are thought to be hazardous to health, the overall epidemiological data are as yet
insufficient to draw any conclusions. Thus. exposure monitoring and epidemiological examination of the
Japanese population are of importance to determine the health risks due to POPs exposure. The Ministry of the
Environment of Japan (MOLE) has been conducting systematic monitoring of POPs according to the Stockholm
Convention. We provided some biological samples for the POPs biological monitoring project, and reanalyzed
the report of the MOE. In this presentation, we summarize the data of organochlorine pesticides in human pair
samples of breast milk, cord blood and maternal blood. We also analyzed the associations of pesticide
concentrations with TSH and thyroid hormones in maternal and cord blood, since disruption of the
hypothalamus-pituitary-thyroid axis is a hypothetical mechanism for POPs-induced adverse effects.

Introduction

Persistent organic pollutants (POPs) are ubiquitous environmental contaminants that accumulate in lipid-rich
body tissues. Their lipophilicity and intrinsic resistance to biological degradation processes are responsible for
bicaccumulation and biomagnification in the food chain, and consequently they can be found in humans at
considerable concentrations. Although these concentrations are usually decreasing and almost at the background
level, longer term exposure may cause potential risks to human health.

[n humans, some POPs have been claimed to possess endocrine-disrupting potency. DDE exposure is related
to TSH and estradiol levels among middle-aged and elderly men.' There is a significant negative association
between the serum HCB concentration and total T4 in cord blood.” These findings suggest that exposure to POPs
may affect the hypothalamus-pituitary-thyroid and the hypothalamus-pituitary-gonadal axes. Reproductive
defects may be associated in part with exposure to hormonally active environmental chemicals during fetal and
childhood dcvclopmcm.’ A growing number of reports have demonstrated the association between adverse
effects in children and exposure to POPs at low doses over a longer period. Human perinatal exposure to PCBs
has been also shown 0 be associated with several adverse effects. However, little information is available
regarding the delayed neurobehavioral development in infants following exposure to DDE.™ Perinatal exposure
to HCB was also shown to be associated with poor social competence in children.” Although the overall
epidemiological data are not yet sufficient to allow us to draw firm conclusions, exposure monitoring and
epidemiological examination of the Japanese population are important for risk assessment.

In Japan, the Ministry of the Environment (MOLE) has been conducting systematic monitoring of chemicals
over a 30-year period. The MOE initiated refined environmental monitoring including POPs in FY2002
according to the Stockholm Convention.™” Recently. the MOE also added biological monitoring of human
samples. Since information on blood levels of POPs in Japan is very limited. this moenitoring ol all the POPs
covered by the convention will contribute to the future effectiveness evaluation. We have been collaborating with
the MOL"s POPs monitoring project by providing biological samples from our prospective birth cohort study,
The Tohoku Study of Child Development (TSCD). We reanalyzed the results from the MOL’s monitoring
project, and summarize the data of organochlorine pesticides in human pair samples of breast milk. cord blood
and maternal blood in this presentation.'” We also analyzed the associations of pesticide concentrations with
TSH and thyroid hormones in maternal and cord blood, since the disruption of the hypothalamus-pituitary-
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thyroid axis is a hypothetic mechanism for POPs-induced adverse effects.

Materials and Methods

Biological samples analyzed were randomly selected from the participants in the TSCD, and provided
anonymously to the MOE. The TSCD study protocol was previously reported.” Briefly, matemal peripheral
blood was collected using heparin as the anticoagulant agent in the morning when the pregnancy was at 28
weeks. The cord blood was collected immediately after delivery. These whole blood samples were frozen at
—80°C until the chemical analysis. Breast milk was collected one month after delivery, and then frozen similarly.

Chemical determination was performed with high resolution gas chromatography-high resolution mass
spectrometry (HRGC-HRMS) by IDEA Consultants, Inc. (Tokyo, Japan) as part of the MOE project as described
in another report in this book. TSH. total T4 and total T3 were measured from the plasma of cord and maternal
blood by SRL, Inc. (Tokyo, Japan). The statistical analyses were performed using JMP ver. 5.1.2. When the
levels of data were not normally distributed, the data were log-transformed for statistical analysis.

The TSCD was approved by the Medical Ethics Committee of the Tohoku University Graduate School of
Medicine, and all mothers provided signed informed consent.

Table 1 Pesticide concentrations if breast milk. cord blood and maternal blood (pg/g-fat)

Breast milk Cord blood Maternal blood
Chemicals Median (Min-Max) Median (Min-Max) Median (Min-Max)
Aldnn nd (nd) nd (nd) nd (nd)
cis-Chlordane 460 (200-3100) 440  (210-1460) 620 (220-2060)
trans-Chlordane 180  (80-1400) 330 (120-770) 190 (130-490)
Oxychlordane 11700 (2700-46800) 4940  (1280-17530) 5520 (1540-17270)
cis -Nonachlor 3400 (860-10570) 960  (280-2780) 1680 (470-4860)
trans -Nonachlor 22480 (6620-100950) 6690 (1690-26260) 12830  (3620-52370)
o,p-DDD nd (nd-510) nd (nd-100) nd (nd-100)
pp-DDD 300 (100-14510) 120 (nd-590) 240 (60-430)
o,p-DDE 380 (180-950) 250 (90-600) 340 (170-730)
p.p-DDE 143300 (31700-331500) 68180  (12330-385690) 93270  (17280-271390)
o.p-DDT 1220 (550-4170) 450 (190-1420) 700 (200-2130)
p.p-DDT 7620 (2310-19390) 2450  (560-7330) 3950 (1080-10070)
Dieldrin 4290 (2100-17480) 3140 (1370-13580) 3280 (1440-9810)
Endrin nd (nd-490) nd (nd) nd (nd)
Heptachlor nd (nd-370) nd (nd-170) nd (nd)
trans-Heptachlorepoxide nd (nd) nd (nd) nd (nd)

crs-Heptachlorepoxide
HCB

4480 (1800-24140)
16380  (6870-37260)

2490 (670-12720)
16700  (6440-39980)

2680 (730-12520)
13810 (5560-39580)

a-HCH 290 (150-1570) 310 (130-1910) 220 (120-580)
p-HCH 49010 (11500-213990) 29030 (4860-90490) 29350 (4750-196100)
y-HCH 220 (50-2340) 340 (150-5080) 220 (100-2180)
&HCH nd (nd-310) nd (nd-140) nd (nd)

Mirex 740 (170-1880) 410 (120-1380) 1110 (280-2890)
Parlar-26 1880 (760-7040) 660 (230-3020) 960 (300-2550)
Parlar-40 20 (nd-100) nd (nd-180) nd (nd-70)
Parlar-41 230 (nd-560) nd (nd-240) 110 (nd-220)
Parlar-44 230 (60-640) nd (nd-380) 70 (nd-200)
Parlar-50 3150 (1280-12490) 850 (280-4140) 1440  (480-4220)
Parlar-62 230 (nd-820) nd (nd-310) 40 (nd-360)

n=68 for breast milk and cord blood. n=49 for maternal blood.
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