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ABSTRACT

Evaluating Safety and Efficacy of Functional Foods

Hideki ISHIKAWA'

! Department of Molecular-Targeting Cancer Prevention, Kyoto Prefectural University of Medicine
* Department of Gastroenterology, Osaka Central Hospital

The author reviews and comments on the present state of safety evaluation and efficacy of functional foods in Japan: Dietary

experience has been of great importance in food safety: however, when doses/concentrations of functional foods or their compo-
nents considerably exceed levels in ordinary foods, safety can no longer be guaranteed. In the author’s view, such products thus
need to be treated like drugs. In addition, when researching the efficacy of functional foods, randomized controlled trials are key,

and findings obtained from observational epidemiology should also be taken into account.

Key words: functional food, randomized controlled trial, dietary experience, dietary fiber
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Table 2. Characteristics of 12 patients with Gialdia lamblia positive
no. age sex symptom "GUEEE'H? past history of travel hgﬁf‘;gcl'éd water treatment
1 56 M free (+) China, Indonesia, Australia dog water supply (=)
2 66 F free (++) unknown unknown unknown (=i
3 6 M free (++) no no water supply =]
4 52 M abdominal pain (+++) no birds water supply (=)
5 60 M free (=+ %) unknown unknown unknown (—)
6 64 M diarrhea (+ + +) China. Vietnam dog water supply  Metronidazole
7 56 M diarrhea, abdominal pain (++) no dog well-water Metronidazole
8 62 F free (++) unknown unknown unknown =
9 56 M free (+) unknown unknown unknown (=)
100 64 M free (+++) India, Thailand, Philippine dog water supply (=23
11 47 M free (+++) unknown unknown unknown (-)
12 57 M diarrhea (+++) no no water supply  Metronidazole
WER B SNS. FYaw, £FEh 4D B THARETYS KRBT 2 WENT

DEILEXLIZBEVEHY, RAEICHPAKEZHER
LTWAERERD -2 WX ) THER T, <
b EEEE, WAL Ao 7.
ZOEFNI LT, EEHLEARBIRE L i
TTAZELITERDPo20, THHIEENRE
FrRTIE, EEBEOmMEEREIPPLHEL,
BEOFNRE FERESHER SN RELO
A ik TR E O IRRILERIED A TH - 72,
[ A L 12 Metronidazole |= & A B H 12 L
7=,

5. iR A

FHREMAEZ EDREREDI B, 3HICHLT
Metronidazole (750mg/day) # ¥ 5 L 72. 2 A
TTHIEROUF A BDO/I2AH, 7 > 7 VHERII
HELEPo% 1 ARBEREEZT LD o7

" = %=

5 > 7 WVHEEM (Giardia lamblia) DEHIZ & -
THl&EBZEhsEBE, YTVITE (57
WHEERSE) LIREhTwa, RfiaRE o
BRI CBEARBRETCORTRO 2 fiHOTEL
HL, B4R Q4% THMTA TR
10~25 LA LD BEF 2 LT 5 2 & TR
MHEIT S Lwvbh, HEBENES ICERT 7.
LA LE&gmodmbl L BER:EZONS
B, EREEFROEBELZILIBT L LIEREET
Ho.

1949~1956 4F ¥ T O MY % 1% 22~84% TH -
72, FOH 1965 F12, WIE 1.2% &L, 1980
F, BEmMo"x@LBEo%E, —REREIRIC
LM REE L &0, BYEsR008% & #
HLE ZOL)IIHERBOUFIZEINI VT
VBERBRRAERIL, RPLTETWELERDN
7=. 2003 4ELLEE, VTNV YV THRIZEHBEDS
BEAE & 2 V), BUE4ERG 80~ 100 10 2 4*fr
Rz B TWwWB?, 1980 SELAED 5 » 7 WVl
EHURGERCB T BB E L, HRALE
T Table 3ICF L. EERHAWRVTY
Yoo Z—F VikBRET, 1986 FA 5Y, 1988 I
AL ko THREEL-EEBHNOAM 2
ZHHELTEOLEEEIZ & 4 053~066%,
0.36~083% TH-o7z. 2 HIIHEL™ X 1990 4F
RN OERBMZZELZTRICLIBRT
09%, HFEALXEEHAEESFIHL 095% O
YR |G L TBH, 1980 8 LR MEEIT
FIZMBWE Lo T3, SEOEERILER
#EETIE, ALYy —FNEICLAUER
L TWwi2wiz, MkoBhieez Bk
HTERVY, BERAITLRYEE051% THY,
fiOHmE LH_RKERERX 2D o7z Lids
T, iR ERBEEIABARSEREIERL
TWHBHEEANTO, FHi-BWiEs LT, Wik
R iES T (R
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Table 3. Epidemiological studies for prevalence of Giardia lamblia in Japan

s 4 4k Ly b ) &1 ESEi N -3
MR EBoEE —&E  WLERES
K. WA REEREMND  003% (1/2613) ’ . 25% b ) I
1980 N \ <A i
BIS s LR LR - (R A RN,
eHOFEEL L U—EEE 012% (3/2647)
- —EBE
ZHEERREO—#HBE,
¥ = b 1) )
1986 M6 AMFoo2BE am O MV AT g ogy oy VTV
A mEE A F 7 I —F it
' 0.66% (35/5325)
Ko St
1988 006 HARLELBAB/ARED  0.36% (3/828) 42.8% 85.7% 142% HwLTY -
BE ABFyr2BE eEERPHRE: (34 6/7) (/7 x—7upBE
0.83% (19/2285)
1988 MF&L FEHEERBES 0.16% (10/6163) ERl| ANHR ERL
Koy 25
0.88% (25/2839)
1990 s ML EHKEARS  AkBsH: 39.3% 56% 20.39% 3249 LTy
E OAMFyrZ2nE 0.20% (3/1524) (11/28) (14/25) (25/28) (9/28) =T — F LBk
SLEAN :
1.00% (2/200)
: Hh ks 9 7% - gy PR
2003 #HFEL BWMERKFEOBRE 0.95% (17/1790) onn 9 AHH ERLY ik Kohn's i
KRR A ¥ — D 428%  714%  857%  250% MREREHEILE
2007 BB s 051% (/235 a/7y (/D (@D (12 s
—HICASEANTE DN E, AR, EE BLTWAIEROHELY, BEME -Tw

BB T ICTHRER, LLJRETFEHE LT
W45, RERIETLHE KXX:LED
LR v, FAIE LT LHBE LS IcERT 27
B, BPFHELHMOMRIC L - THEAITFER T
EhWHELHL. T HBBRA RV THRE

H5HELH 5N, BEAOABITLE VY. B
EITOEZRENZ IRV Y - Z—F 0
ECEZEBEL CHEHMETICCTETFLYHRETLH
EVPFEREINTWAY, L LAbEEZBHWT
b, 1 E OB BB B 60~70% &<,
2ME#DELTY 80~90%, 3EMIELTL S
2 90% U EDBETHS L bl TL 3",
FIUIH L THEOLEREEE T, BEskin
RHET LS L TTRAHREIALSD, LIk

(LI FET HRAMD, L VHRS P TR
BIZA o TWAMEEMAZELONE, L L

2, REFEOAZBREL TS0, BT I TH

LML HD. FWIEE, BEIEERRO7D
Zfrbh 7z RZOFREHVTW A9
7/7mm%m~ﬁ®twu%ﬁf%%&¢ﬁ@
WhHER EIZoWTEHE S L LRI NEL B
biLs.

TB, BIETE, REFRMEECESE ML
BRI ERBEE Sy bRFEERTEY,
EABAEROINELBIICRII->TWAEY, F1-
MAEPCREBICEI 2B TTERE 2o TETH
D7 BEEFTORE LD, EROBEE)NE
W EMNTFHERS.

e 2 7 BHEE LT, #EYNEAL, Ny FAEF,
BHK, HRBLRZENFTFLATWA.

F TNV RIZ I RF DT L A LD EC Y
HOEEL, FFICHBAGE. B O B
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K H90F, A=, £ Y FORMKITET
HBBEDMEREZBITL, 27~194% 2@y
YROLhZtz@EL TS, BEHITIE,
5 2 T IVIERBEE OBIVERE: L THEET
VT HEAR OGN, BEAEOEVEAOHEHIC
Lo TRIELATRED LN,

T, FUTNVBERIIASEREETH
D, EERy PEDEMBIXEETH L. HE,
HAREAONy b LTAbRTWAEAL X, 3
12, ZYTNVBERPREICRIELTWA L
PHREIN TR EBEIZIX, <y 25
b PO EP B v, BB LT, T
TIWVHEERDOBRIETFHROBANETONS, HE

Sy TNVHBERIZOWTPCRZEICE T { DNA -

RS TEY?, Sk 4 HEOD geno-
type ICHFEENRTWE. EHRHOA X, 3l
ANEHBRYEDOFEMIIMR L TE LT, B
EDOLZA, EADNY bDA X, Fapbe b
~OBEHEIEVW D LEZ LR LY,

—H, FYTNVBEROETIZERIIZTH
A, KPP TIX21C C24HM, 8C TH77HM
EFFTE D209, HFARLWINOKIC L5 R
BEOMETXZ . MAT, v 7VHIERD
BT x, WENFCHESEDE. COLDFR9
SERED B KB KO YR DV THEEASR D &
NaXE 240, SEMICHEREFIFHRIIT
Ww5%, Hashimoto 5DOWME LB LT TN
WEHRIZ, KFEZDMNNDR2% IZkESh,
12% OKMHE R T, #BAIETHEOKICY
BEERTWwS, Wil MRBAGE R B 1)
BERPAFBLTHE. KR LTRRLZES
i, FYavo4kalE HFKOFREYXS L,
KABRROTERENZEZ 6Nz, HFOL™ME. A
M Fy7ZBED, REENIEBRELHD
D MNZBRENRZ VI L E2WELTBD, #F
AoUHEYGRE L THAKD S ORGEMREDI
HEZBRLTWA. KEKTH, TOUEAEEIZ
LoTTF VY INVBERREOERL 2V BHZ L
WKHEBTRETHS. 2B, BEKELAEERIC
HLTHEBEHEIEVATNE LR, i
DT L TWwALIEEEh A,
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IOEICT T VHER Y, ENBREOGH
PAME L o TV B LBb s, FBEIEEN
DERICE > TEREENS. —FICHELITE
IgA g, ERERB®THHI LHPDRT
BY, BEAOREVAZIZKL, FLBELT
b self limitting ZEBELEEZZ O TWA. —#&
\Z, BEEWREZIZIX, Metronidazole (750mg/day)
T~10 HM OIS 2175, LA LEERTHEIC
BEERIHET S L) BERFEZH I 90%
kBT Zo%s BEBEEREELTC. B
Waoh, VTINVYTIELDAERRHESGEL
TwhWiEN2%2, AMEETLVEFER
5 LTEEMBEAZBET Y. $-BETHo
72 E IR 0%, AN PEREE RRR
DR T A LEND 5. FEHEREF TR, R
EREICOEEHIOL, WEERE R HHF
DHH) 2T 54, 2 O IR O OF REED
AAOND., PREMTIE, BRICE - ThEK
WA L7 ODiE%EE T, Metronidazole i1
VdholzbDLBbhs, RFLERSICTEE
EBELLY, EROWBEZRBDO:-DOHBET
EL7: BEOBIZIE, BaBE#EETHLILD
RETXxLBEbs.

B, FELEBEEESOBREFTIEHOER
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Investigation of the Giardia lamblia infection rate using whole gut lavage fluid

Astuko KAWANO", Hideki ISHIKAWA?, Tatsuo YAMAMOTO?, Toru OTANT,
Hiroyasu IISHI” and Shingo ISHIGURO®

" Division of Preventive and Social Medicine, Department of Hygiene and Public Health, Osaka Medical College |
¥ Department of Molecular-Targeting Cancer Prevention, Kyoto Prefectural University of Medicine

¥ Department of Gastroenterology, Katsuragi Hospital

Y Otani Toru Clinic

¥ Departinent of Gastrointestinal Oncology, Osaka Medical Center for Cancer and Cardiovascular Diseases

® PCL JAPAN, INC.

Background : Approximately 100 cases of giardiasis incidence are reported each year in Japan. The actual
infection rate, however, is suspected to be higher since giardiasis is often overlooked due to the mildness of
its symptoms. We investigated the presence of trophozoites of Giardia lamblia microscopically in sediment of
whole gut lavage fluid obtained from patients undergoing colonoscopy.

Methods : Whole gut lavage fluid was collected from all 3035 cases (2355 persons) undergoing colonoscopy
at Osaka Medical Center for Cancer and Cardiovascular Diseases from 1993 to 1997. After Papamcolaou
staining, sediment specimens of the lavage fluid were microscopically observed.

. Results : Giardia lamblia were identified in 15 cases (12 persons : 0.51%). Among them, four patients had di-
arrhea and/or abdominal pain. Subsequently, three of them were treated with metronidazole.

Conclusion : Giardiasis is not a rare infectious disease among the Japanese ; therefore it should be taken
into consideration in evaluating enteritis.
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Chemoprevention of colorectal cancer in Japan: a brief introduction

to current clinical trials

Hipex1 IsHikawa', ToMivo NakaMura', ATsuko Kawano?, NopuHisa Gonpo®, and TOSHIYUKI SAKAT'

'Department of Molecular-Targeting Cancer Prevention, Kyoto Prefectural University of Medicine, 3-2-17 Imahashi, Chuo-ku,

Osaka 541-0042, Japan

*Division of Preventive and Social Medicine, Department of Hygiene and Public Health, Osaka Medical College, Osaka, Japan
*Department of Surgery, Clinical Genetics, Hyogo College of Medicine, Hyogo, Japan

The rapidly increasing incidence of colorectal cancer in
Japan poses a great challenge to researchers to develop
preventive strategies against this disease. Thus far,
several clinical trials for this purpose have been planned
in Japanese subjects; some have been completed and
documented while others are still ongoing. Also, the
Ministry of Health, Labour and Welfare of Japan rec-
ognizes the significance of cancer prevention studies,
especially against colorectal cancer, including it as one
of the pillars in the “Third Research Project on General
Strategies against Cancer” and funding several large-
scale projects. Among them are two chemoprevention
studies currently being performed: in patients with pre-
vious sporadic colorectal tumors (J-CAPP study) and in
patients with familial adenomatous polyposis (J-FAPP
study II). Both are double-blind randomized controlled
trials with low-dose aspirin (100 mg/day), which is
generally considered to be safe for long-term use. This
article outlines relevant past clinical data and gives a
brief introduction to these two studies.

Key words: colorectal cancer, chemoprevention, aspirin,
clinical trial

Introduction

Gastric cancer used to be the most common type of
cancer in Japanese. Its position is, however, rapidly
being replaced by colorectal cancer. According to the
2003 statistics, colorectal cancer has become the leading
cause of death in overall cancer mortality in Japanese
women. With this background, studies on colorectal
cancer prevention are now being performed actively in
Japan. Among other strategies, cancer prevention by
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drugs, i.e., chemoprevention, is expected to have great
potential for clinical application.

Candidate substances and target populations

Candidate substances expected to prevent colorectal
cancer are shown in Table 1.

Based on recent genetic and epigenetic analyses
of colorectal cancer,'” many substances are expected to
be effective and have been examined. In particular,
nonsteroidal antiinflammatory drugs (NSAIDs) have
attracted attention and have been studied worldwide.
However, none of the NSAIDs has yet been sufficiently
proven to be effective for clinical application.

As for target populations, most clinical studies on
chemoprevention have been conducted in high-risk
groups for colorectal cancer, including patients with a
previous sporadic colorectal tumor (adenoma or cancer)
after endoscopic resection, familial adenomatous pol-
yposis (FAP), and hereditary nonpolyposis colorectal
cancer (HNPCC).

On the other hand, research efforts for cancer pre-
vention in an average-risk group have focused on
lifestyle modification including diet, physical exercise,
smoking. and drinking.

Chemoprevention for patients with previous sporadic
colorectal tumor

Baclground and pasr studies

In 2003, Baron et al.” reported a 3-year intervention trial
in 1121 subjects with a history of colorectal adenoma.
The subjects were given placebo or aspirin (81 or
325 mg/day). Although there was no difference in the
development of adenoma between the groups, a signifi-
cant decrease in relative risk (0.59) of advanced lesions
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Table 1. Candidate substances for chemoprevention of colorectal cancer

L NSAIDs IV. Dietary fiber
Aspirin Hemicellulose
Sulindac Pectin

Sulindac sulfone
Indomethacin

Resistant starch
Oligosaccharide

VIIL. Other food components
S-Allylcysteine
Fucoidan
Curcumin
Epigallocatechin

Piroxicam ) Lactoferrin
Celegoxib V. Mem!._s and related substances Chitin/chitosan
Selenium
II.  Vitamins Calcium IX. Drugs for other diseases
Folic acid Phytic acid Pioglitazone
Vitami ;
Samin. L VL. Polyunsaturated fatry acids G]W.ec
Vitamin D D h : i Statins
Vitamin E e, o-Glucosidase inhibitor
a-Linolenic acid 5.Fluorouracil
{11. 5-Aminosalycylic acid - . s S S e
Salazosulfapyridine VIL. Carotenoid Lactic acuj acteria
a-Carotene /B-Carotene Ursodeosicholic acid

5-Aminosalicylic acid
Lycopene

Estrogen

NSAIDs, nonsteroidal antiinflammatory drugs

was observed in the group receiving 81 mg/day aspirin.
This finding was, however, not dose dependent, as the
relative risk in the group receiving 325 mg/day was not
considerably decreased.

At the same time, the results of another clinical
trial by the same group of researchers were reported.*
The subjects, patients with previous colorectal cancer
resected surgically, received placebo or aspirin at a dose
of 325 mg/day. After 12.8 months, the median interven-
tion period, newly developed adenomas were detected
in 27% of the placebo group and in 17% of the aspirin
group, which rate was significantly lower in the latter
group. With regard to the cumulative incidence, there
was an increasing difference between the two groups
during the first year, and then the two increasing curves
became parallel. Therefore, the effect of long-term
aspirin administration remained unclear.

Several large-scale clinical studies including the afore-
mentioned trials have been conducted but failed to
provide convincing evidence of the efficacy of aspirin.
Based on these results, preventive use of aspirin or
other NSAIDs against colorectal cancer in clinical
settings is currently not recommended in the United
States.’

In Japan, Takayama et al.’ studied the effect of sulin-
dac, another NSAID, in patients with a sporadic colorec-
tal tumor, and reported a decrease in the number of
aberrant crypt foci (ACF) in the group receiving sulin-
dac. As for aspirin, however, no large-scale clinical trial
has ever been performed in Japan.

Asians, with their generally smaller physique, may
differ from Western people in their metabolism of
aspirin. Therefore, clinical trials of aspirin in Japanese
persons might provide different outcomes than past
clinical data obtained from Americans. Based on
such an expectation, planning of a multicenter research
project in Japan has been initiated.

We have designed a clinical trial called the “Japan
Colorectal Aspirin Polyps Prevention (J-CAPP) Study”
under study director Prof. Shinkan Tokutome of Nagoya
City University Medical School. The Ministry of Health,
Labour and Welfare of Japan has funded this project
within the framework of the Third Research Project
on General Strategy against Cancer, Basic and Clinical
Research on the Development of Chemopreventive
Drugs (Team Leader: Dr. Wakabayashi, National
Cancer Center).

The study is a double-blind trial using aspirin enteric-
coated tablets (100 mg, one tablet daily) and placebo
imported from Bayer HealthCare, Germany. Thirty-
one tablets of the investigational drug, dosage for 1
month, were packed in one PTP sheet with a calendar
printed on it (Fig. 1). This PTP sheet was coated on both
sides with a waterproof aluminum layer. One box con
taining 30 sheets, for 30 months, was prepared for each
subject.

Our study statistician Dr Suzuki was responsible for
coding and sealing of boxes containing either placebo
or aspirin by using a table of random digits. Then, a
specially designed website for this study was set up to
enable real-time random allocation by the minimization
method.

Our research organization consists of specialists in
colonoscopy across the country, and a study statistician
as the controller. An ethics monitoring committee was
also established. The functions of the data center were
commissioned to Medical Research Support. Experts in
colonic diseases from 23 institutions participated in this
project (Table 2).

The subjects are men and women aged between 40
and 70 years, with a previous colorectal tumor, includ-
ing early cancer and adenoma. All tumors should have

J-CAPP study
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Table 2. Collaborators and number of cases allocated
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No. of
Name Affiliation cases
Hideki Ishikawa Osaka Central Hospital 200
Tetsuji Takayama Sapporo Medical Univ. School of Medicine 60
Takashi Abe Osaka Police Hospital 36
Motowo Mizuno Hiroshima City Hospital 30
Shozo Okamura Toyohashi Municipal Hospital 40
Konishi Naomi Mie Prefectural General Medical Center 5
Masato Kusunoki Mie Univ. Graduate School of Medicine 5
Yoshihisa Saida Toho Univ. School of Medicine 40
Masahiro Tajika Aichi Cancer Center Hospital 40
Shin-ein Kudo Northern Yokohama Hospital Showa Univ. 30
Keiji Hirata Univ. of Occupational and Environmental Health 18
Shinji Tanaka Hiroshika Univ. Hospital 30
Gondo Nobuhisa Kimura Hospital 40
Makoto Yamamura Kobe Ekisaikai Hospital 10
Masaki Iimuro Higashisumiyoshi Morimoto Hospital 40
Kyowon Lee Moriguchi Keijinkai Hospital 10
Heita Ozawa Kitasato Univ. School of Medicine 10
Takashi Joh Nagoya City Univ. Hospital 20
Shinji Kitamura Sakai Municipal Hospital 30
Masahiko Tsujii Osaka Univ. Graduate School of Medicine 10
Kenji Sugimoto Sugimoto Kenji Clinic 20
Yasushi Sano Sano Hospital 40
Takahisa Matsuda National Cancer Center Hospital 40

Fig. 1. Thirty-one tablets of investigational drug, for 1 month,
were packed in one PTP sheet with a calendar printed on it.
This PTP is coated on both sides with an aluminum layer, so
it is highly waterproof. One box containing 30 sheets, for 30
months, is prepared for each subject

been resected endoscopically. The target sample size
is 700, and the number of cases to be analyzed is 500.
Current users of antithrombotic agents such as Bayas-
pirin and patients who have undergone colectomy and
those with FAP or HNPCC are excluded. The duration
of intervention is 2 years, followed by another 2 to 3
vears of follow-up. The primary endpoint is the pres-
ence or absence of new colorectal tumors. The second-

ary endpoints include the number, size, and dysplasia
of newly developed tumors, and frequency of adverse
events.

We started registering participants in January 2007.
By March 28, 2008, the 13th month of registration, 351
patients had been approached and 283 of them (81%)
had consented to participate. The project is now pro-
ceeding smoothly.

Chemoprevention for patients with familial
adenomatous polyposis

Background and past studies

Familial adenomatous polyposis (FAP) is an autosomal
dominant inherited disease characterized by the devel-
opment of numerous colorectal adenomas. As a causal
gene, the APC gene has been identified. There are
estimated to be 5000-7000 patients in Japan. Persons
with this constitution are at high risk of developing
colorectal cancer, which may even start in their twen-
ties. By the age of 40, 50% of them are considered to
be affected; most patients will be affected. Colectomy
is generally indicated in patients diagnosed with FAP
to prevent colorectal cancer. However, this procedure
is associated with frequent diarrhea, resulting in a sig-
nificant decrease in patients’ quality of life. There is
thus a strong need for alternative measures to preven-
tive colectomy, and three options are currently being
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studied: lifestyle modification, endoscopic resection,
and chemoprevention.

Substances developed for cancer prevention in FAP,
aslisted in a review article by Ishikawa,” include NSAIDs
such as sulindac, aspirin, and celecoxib, as well as other
substances such as green tea extract, vitamin C, folic
acid, and imatinib. Most of the trials tested NSAIDs,
especially sulindac.

The first report on sulindac, which was administered
in patients with FAP, was published in 1983.° Later, a
double-blind crossover randomized clinical trial also
demonstrated the efficacy of sulindac.” Furthermore, a
relatively large-scale clinical trial also confirmed the
efficacy of sulindac. In all clinical trials testing sulin-
dac, regression of colorectal polyps was documented.™
Encouraged by these results, we also have tested sulin-
dac in FAP patients." Having had little doubt of the
efficacy of sulindac, we designed a randomized study to
compare sulindac with docosahexanoic acid (DHA),
an n-3 polyunsaturated fatty acid. Our study revealed
regression of colorectal polyps by sulindac as expected.
At the same time, unfortunately, we observed a high
frequency of severe adverse effects including multiple
ulcers of the small intestine and perforation of gastric
ulcer.” This event made us realize the serious problem
of long-term administration of sulindac for colorectal
cancer prevention. Furthermore, in the group receiving
DHA, three of five subjects developed lung cancer,
endometrial cancer, or colon cancer by the second year
of administration. This result implied that administra-
tion of a large amount of DHA might have promoted
carcinogenesis."

J-FAPP study II

Despite its efficacy in reducing colorectal polyps, it
became clear that sulindac is not suitable for long-term
administration because of safety problems. Considering
a safe and promising alternative for our next prevention
study, we have selected low-dose aspirin because its
safety with long-term administration has been demon-
strated in patients with heart disease. A clinical study
of aspirin, the “Japan Familial Adenomatous Polyposis
Prevention Study (J-FAPP Study II),” funded by the
Ministry of Health, Labour and Welfare of Japan, has
been planned.

The same investigational drug (aspirin 100 mg/day)
as in the J-CAPP study is used. This study is a multi-
center double-blind randomized controlled trial. The
subjects are patients with FAP aged 16 years and over
not having had colectomy, or with a history of colec-
tomy but at least 2 cm of rectal mucosa left intact. The
target sample size is 100, and the number of cases to be
analyzed is 70. The intervention period is 6~10 months.
The primary endpoint is changes in rectal polyps. The

secondary endpoints are frequency of adverse events
and expression of colorectal cancer-related proteins
encoded by mRNA from sigmoid mucosa.

Thus far, 45 patients have been approached, and 29
of them have consented to participate. We expect the
study outcomes in 2 years.

Conclusions

Among other NSAIDs as candidate drhgs for chemo-
prevention of colorectal cancer, low-dose aspirin is gen-
erally considered to be safe for long-term administration
based on clinical experience, such as in heart disease.
Currently, two double-blind randomized controlled
clinical trials of low-dose aspirin (100 mg/day), the first
of its kind in Japan, including sporadic colorectal tum
(J-CAPP Study) and FAP (J-FAPP StudyII) are be
performed. Both studies are funded by the Ministry of
Health, Labour and Welfare of Japan. Study outcomes
are expected within several years.

Acknowledgments. We are grateful to Kyoko Leuven-
Uchiyama for her assistance in preparing this article.
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Summary

This report reviews the studies on chemoprevention for colorectal cancer.
A large number of clinical trials have been performed using sulindac, a
non-steroid al anti-inflammatory drug (NSAID). Sulindac reduces the size
and number of large bowel polyps. However, as yet, it cannot be used for
this indication in the clinic al setting, because of the frequent occurrence of |
serious gastrointestinal side effects. In addition to NSAIDs, clinical trials
have been performed using vitamins and dietary components. These show
minimal side effects, but their efficacy is still insufficient for clinical use, and
further studies are anticipated.
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Plasma Isoflavone Level and Subsequent Risk of Breast
Cancer Among Japanese Women: A Nested Case-Control
Study From the Japan Public Health Center-Based
Prospective Study Group

Motoki Iwasaki, Manami Inoue, Tetsuya Otani, Shizuka Sasazuki, Norie Kurahashi, Tsutomu Miura,
Seiichiro Yamamoto, and Shoichiro Tsugane
A R S-F K A & 1

Purpese )
Because they have large variations in consumption, Asian countries are suitable settings for
studies of the effect of relatively high-dose isoflavone intake on breast cancer risk. Nevertheless,
no prospective study from Asia has assessed blood or urine levels as biomarkers of isofla-
vone intake.

Patients and Methods

A total of 24,226 women ages 40 to 69 years in the Japan Public Health Center—based prospective
study who responded to the baseline questionnaire and provided blood in 1990 to 1995 were
observed to December 2002. During a mean 10.6 years of follow-up, 144 patients newly
diagnosed with breast cancer were identified. Two matched controls for each patient were
selected from the cohort. Isoflavone levels were assessed by plasma level and food frequency
questionnaire, and the odds ratio of breast cancer according to isoflavone level was estimated
using a conditional logistic regression model.

Results

We found a statistically significant inverse association between plasma genistein and risk of breast
cancer, but no association for plasma daidzein. Adjusted odds ratios for the highest versus lowest
quartile of plasma level were 0.34 for genistein (35% CI, 0.16 to 0.74; P for trend, .02) and 0.71
for daidzein (95% Cl, 0.36 to 1.44; P for trend, .54). Median plasma genistein values in the control
group were 21.9 ng/mL for the lowest and 353.9 ng/mL for the highest quartile groups. Regarding
dietary intake of isoflavones, nonsignificant inverse associations were observed for both genistein
and daidzein

Gonclusion
This nested case-control study found an inverse association between plasma genistein and the
risk of breast cancer in Japan.

J Clin Oncol 26:1677-1683. ® 2008 by American Society of Clinical Oncology

anisms.** Fstrogen-dependent mechanisms arise
through the mediation of estrogen receptor « and f3,

Soy foods, a traditional staple dish in Asian coun-
tries, are a primary source of isoflavones, such as
genistein and daidzein, which are classified as phy-
toestrogens. Because breast cancer risk is substan-
tially lower in Asian than Western countries,' the
contribution of a high isoflavone intake to low
breast cancer risk has been hypothesized.” This hy-
pothesis has been supported by in vitro studies at
high genistein concentrations and in the majority of
animal studies, which together have demonstrated
various anticancer effects of isoflavones acting via
both estrogen-dependent and -independent mech-

owing to the similar chemical structure of isofla-
vones to the human estrogen hormone and their
binding affinity to estrogen receptors.** For this
reason, they have been hypothesized to behave
like selective estrogen receptor modulators. In
contradiction to potential protective effects, how-
ever, genistein exhibits estrogenic properties at low
concentrations, which could theoretically enhance
breast cancer risk.”* In fact, some animal studies
have reported that genistein stimulates tumor devel-
opment and growth.®” Although a recent meta-
analysis found that soy intake was associated with a
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