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B LORERS OEBERE L FEOBEFM: L oM BB RE TR FBRIES R -
oo
& B AOHIRE OERFEWE  RPAPEYEALTE Y, KBHECEEERT 5808
BFMETINDL 2 L3EETH D, L Lanh, RBIRENEE - Sems <, BEE
W, GBS, MAZERE, ZRABERIEETAD, BELCERCBLZ E0NEL
W, FHOLRFMEABIE L OB AL ot By +54L L L b, £
W& A 2 IcBmL ORI T 57 EOREAERIN DS,

@, TRENE, A%, &8, REEYE, KB»rA

R

Key words :

I #

HOETEH I E CRCRERC I LCE B A
DOREERNE L, KRIENA DRI KEER

]

PN SRR R

2 FERFFALR AR & & —

¥ (REPF g
S L T537-0025 KERTHHEBRDPE 1T H 3
#6955

KBTS ARMETIRT HEEER N #

ot LL, HFE, BRADFEERIETD
BERebhs b 00, KBEHAOFERITHEMOME
FCh B, < DEEFENS, BAFEDR
WO AR EURERT LS50 L Sh
TWB2, T, KENAORAECET 5%
FHRENS, KENAOREARIRY B X OMHEE
DEBMENBSBEBRLTVDL E SR TR Y,
BRI % K2 A DI A ARAORERE
ERALL, CofER, BIoBRE L, ¥



930 48 AALMRE 2B

I E O ERES B Licz LR L O 5
LoEELZLRTH5Y,

fhoo 2 X DA & R KB AVEE ORI
HER ALY EUREERVECIFHL, %
< DBEFEHIER L CRET 5 AEEERC
»b, DNAREWE (ZBRR) L 58ETE
{ERDBADILLE D LI Twb, Birs <
OERFT CREBEWE) MEENR T 5007,
AFC L D EPICRA LB R AP CER X
NIERFIBERD, B TRMCHE X
ho, TOBEC, FedihsZBREIXBO
A OB FR UCilax AT 5 &
LRI S B,

2T, AP KB OS2 ER
BEORBBETHODORERT — 221852 &
HIE LT, BTSSR RICE ORI
AT, B, BOSBEEEROWAR LOH
BHCAT - e RERE KR L 0 EH - ERER
¥ L ONEBRS L HOERFEM & OBfRIzOWT
BE LI,

I 5 &
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R FHLEE
LR A m B B/ BER
Ed,
Crivii) wRE R
5 405EA% 38 172.3+95.0 34.6+15.2 0.215
505%4% 58 166.7 £69.9 32.8+11.8 0.207
G0RRAY 49 144.8455.1 31.3+11.2 0.225
(55.5%8.2) 145 160.8+£74.0 32.8+£12.7 0.215
& : ZN) A 16 166.8+53.0 38.0+13.9 0.215
505548 22 163.9+70.8 32.8% 9.7 0.207
V=7 16 138.9£50.7 27.2+ 8.0 0.209
(54.4%7.6) 54 157.4+61.5 32.7+11.5 0.208
Fx (55.2%8.1) 199 159.8470.8 32.7+£12.4 0.216
* P HE £ R R
R2-1 @EERFEEOSA (S9-) R2-2 MERFHEOLHH (S9+)
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6 BRFEMOBR T, BREMITS0N, 60
B LT B & D40 TV AR B
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1 HY7 ) OBRIFTYE~OBRBRE XD 1o
», —HH ) OEEL IR L CERESAHE
L, B3R LI, —HHYOFEOERFM T
Bfr & 450, G0REAIC A, 40ERAAS S9(+) (=)
LbAREREERL GR3), ¥k, HEED
HWHETRMERLE (FE4),

3. BosBEERELEERRN

BOWREE () PIDLBEERLLR
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SOSREHME (2oy M WRED

Btk & OBtk FE 4R L, BP0 S&REER
AT AR EEL, FNTHY T A, =7
XA, F YA, HER, $ wvA v,
DETH Tz, T, EREBFEIEBRF LD
My, RPN ET -84 (S9+) CH
BB IOCENPLED, T, 5 V7 223EOMHBE
BIfRa R L, HOSBEABCHERYRET L
Ll X D X A &Bo— AR EA B L,
FS5RT XS SBo—ABHNRIL, BbH
F L A D650 mg/ BB S PR ERD1.70
mg/H EEBIC X D KE B BRI,

4., RELEOLRERM

BEEh o GHEE) B IR L B
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£2 FHoBTREME
R - SOS RINFHBME* (E/C fl)** IR EE (%)

SECES ) S9 (=) S9 (+) S9 (=) S9 (+)

B 40R%M 38 175.9466.1(1.62) 169.1i55.8(1.48§ 9(28.7 5(13.1
5051 58 147.9+43.6 1.37; 144.3i30.6§1.26 6(10.3§ 12 1.7§

) AA 49 147.3+49.7(1.36 144.3£50.4(1.25) 5(10.2 4( 8.2
(55.5+8.2) 145 155,0+52.2(1.36) 150.8+46.5(1.31) 20(13.8) 10(-6.9)

E'e 4078 16 152.6+29.8(1.45) 147.0+28.8(1.34) 1( 6.3) 0( 0.0)
505%A% 22 149.34+27.8(1.41) 143.24+19.9(1.25) 1( 4.5) 0(0.0)

6014 16 150.2+28.7(1.42) 146.4+36.7(1.29) 1( 6.3) 1( 6.3)
(54.4+7.6) 54 150.6428.7(1.43) 145,3428.3(1.29) 3( 5.6) 1(1.9)

RipwT sy v F—EiE (2 Vg BIRE), (Pl EERE)
: SEBR{E /et R fE
M RE O 2 50 Eo> SOS RGTEEM: 2w Uiz A

£®3 —HbILLOBEOEREM x4 ﬁ@ﬁﬁ%ﬁ%&z{ﬂ}ﬁiﬁt@ﬁé%
SOS [ ek Aﬁg SOS KahEt: & ¢
s AK SR é‘;b) EHELOEE ) *
so (0) 59 (+) mgfﬁwé
S9 (=) 89 (+)
B o40m%fh 38 2,188i2,243] 1,829i2,318]
5088 58 1,304+1,586 ]** 959+ 1,224 ]** Ca 20-‘}*;; 7.9 0.135  0.021
607%f% 49 1,218+1,668 964+1,838
Cu 53-(51“)12'7 ~0.001  0.108
44 145 1,505+1,840 1,187+1,799 HE
i 40ERf 16 1,741+1,281 1,423 1,080 Fe 280.4+75.7 ~-0.008 0.204**
50R%A% 22 1,421+ 999 846+ 571 8
GOREFS 16 1,234+1,089 936+ 1,181 K 15‘(1;)3'4 0.136  —0.044
£ 54 1,461%1,135 1,047+ 983 Mg 6.(53;_;)1.5 0138 0.112
I —EEE (== H/ELED), 161.0439.9
(P + HEHE{RzE) Mn (ug) 0.151 0.026
*% 1 P<0.05
Na 3.7+ 2.5 —0.166  —0.225%F
Zn 328'(";;)73'7 ~0.000  0.248**
ORI & OZER M & OB R4 < P ———
oo FEBLHSE & B\ BT S0\ C, B R **;p'<0.05 ‘

(—HOBEAY) LHEOBREM (S9(~)) o

I BEA R A % < T D L BRFMNE < 7518 RS FelydiishseRE

BI85 B s, FERRIBERED fic b i\ ZERR

NIM=N *

Hamd b onabh (73), & R PHILE: (mg/H)
5. BRAREEFEOTLENE O/ o P
RERARR L D HH U268 0 RSO L Fe 0 114534
B LIEREFME L OBIRE T, EORE, A8 X 79342170
m e BERFEROMIC S9(=), (+) &3, PR Mg 292.6+108.9
HIBIBAtR AR LTz b Dikis -7 (3B 6), Mn 5.14%2.44
6. RERLEOLTREM & DMK Na 127.94+135.4
Zn 10.52+ 5.66

RERAOKR X 0 B LER Y = ) — %,

EBEHE, IBE, B, Sl S 4 RRRoENE T T R
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EEREM L OBRRE AN, TOBE, 54
FEERFM OB S9(-), (+) &b, WL
FBIRAR A R Licdh DIt ote (7).

v % £
. EOZEERM

APFFR i KB O REM T 2 B RFE 0%
BREEYML AN E LT, @B —BHE

a8t HARHERE

Eabazs

R RCFEOERF LTI, T, RERN:
EHOBRFEC TS L Bbh 58RO
REFNIC, CORR, BOERFM LTI
NTHFCEL, T, REESRLEET - BE
(89(+)) WHRT, frbiah - 8a (S(=))
CEWHERIIE D -7z (32, 3), Mower H¥ 1 H
AKANEBRANT7AANOFEOBRFEMZ L,
S9(+) X h REEEALE LB HR 7
A ANDFREE xR LA, S9(—) &1L
RADFT B CERFEM 2R Ue & & h il
LTk Y, Ziuimlgls, SEEOEEROSE
L S9(+) TOBRBREMCHTHESRD %
<, BHEEOLCAARDOHAILSI(+) TOE
RSP, S9(—) CTOERFEMNE
{ledELTwb, §E, BrORETLEDOLE
RFEME SO(+) L, 89(—) TEWE,
Mower b DRELTRTHERTH - 1,
DR ORER AN b 5\ T F T A
5 &, BFCRECEREMIT40BMATE L, 60
AL, B G BRI B - fey —TF, T CIAE
i X 2 BRFEHOM S OB INI L, BRI
B T TR B A R Lie (R 2,
3)o MIRFC SN Lo BFRAAORR CRRER) ©
L, BFe0RAUL = ¥ —BEE, JRIFERE
PO IR LT, TFERV AL TH

SFRL1S4E12H 151

*6 ERAERELEOERRE L OB

BIE (o) Zé;‘%ﬁ%ﬁ@ﬁ%@ BE (0) Z{ﬂﬁ&(%*& P

R (0 (il poie) REH ) (piys ol
S9 (=) 89 (+) S9 (—) 89 (+)
7, 116.4+127.2 0.042  0.081 3} 47.65+53.23 —0.05¢4 —0.041
FLACRH 4.924£23.47 0.124  0.108 B4 113.3+121.5 0.007 —0.057
oy 44.94+34.14 0.062  0.028 . —AM 4.734£27.84 0.018 ~—0.058
# 113.4+64.2 0.038 —0.025 % 320.6+202.3 —0.049 —0.093
] 70.63 +64.21 —0.061 0.011 # Do EE 97.39+88.28 0.031  —0.023
YN 59.44 +59.87 0.055 —0.071 WHEHE 14.02411.54 —0.015  0.021
F oo T 2.71+14.94 0.008 —0.067 JHiEH 10.67+8.67 ~0.008  0.043
i 11.59+10.53 0.006 0.055 FEFH 2.85+6.37 0.025 —0.002
o Nk 75.12+66.74 —0.059 —0.060 HLTFIH 41.02+54.98 —0.119 —0.055
F OB 171.8+116.1 0.001 0.025 WEIF AR 18.74+63.76 —0.033  0.055
bt 18.50 +26.34 —0.071 —0.050 T =2— ¥ 9921.0+342.5 —0.047 0.012
XDz 11.47417.30 —0.032 —0.016 TR 33.56+20.91 0.055  0.014
e 5.79%9.02 0.046 —0.004 <=FHF—X . F £.59+8.40 —0.029  —0.059

vy v I

* TR AR SRAL
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®T ASPOSERSE L EOBERFE L OHEE
AR L OB ZEEE M L DR
[} ?%EX% (r * =] T&KX% r)*

RERS  pmrpE) — RS pgimge
S9 (—) 89 (+) 89 (=) S9 (+)

%%1&1*/%;;;) 9,141 4505 0,010 —o0.077 Mg (mg) 237.4+126.4 0.053 —0.011
(@ 11.05:+4.43 0.056 —0.015

208 (g) 84.50%+21.35 0.028 —0.043 ViA (1U) 1,894+ 5,246 -0.085 —0.101
EBE (o 58.07+21.03 0.027 —0.022 »wFv (mg) 1,689+3,042 0.074 0.001
BE (9 290.7+84.5 0.022 —0.061 ViBl (mg) 0.951£0.352 —0.024 —0.139
e () 3.19+3.69 0.04¢4 —0.009 ViB2 (mg) 1.451+0.610 0.017 —0.079
K5 (g) 20.13£7.05 0.062 —0.031 717~ ¥{(mg) 18.21+£10.46 0.027 0.023
Ca (mg) 639.14+292.5 0.017 0.091 ViC (mg) 134,5+86.1 —0.016 —0.080
P (mg) 1,232 +336 0.058 —0.059 =VATw— 432.7+197.7 0.028 —0.007
Fe (mg) 10.84%5.40 0.056 —0.024 JgHEE (N;R) 165.0+205.8 0.033 0.027

Na (mg) 2,380+ 2,764 0.025 —0.011 (:‘g)

K (mg) 1,6862,148 0.067 0.001 %ﬁg@(Ng%) 548.0+658.6 0.045 —0.003

* o BERHBR

ol RYHEOEIE Y, BFuesEfcrTF
DHPEGTH o lce —FH, TFO=F ¥ —1H
&, JRE R AR X 5 20 iy A 7s
Mot, THBDOFERMNL, B Cileomfil
TILAORARD b DR T =R v F —, JiiEod
I OCREFTH D = EXTFHI N, LT TR
X AREERCREEONEVLT EARLTW
Ko THHLDREREDLETELD L, BOBFR
R MR L B ROREIFOE % K LT
WhHZ ERFEIND,

2. FEOLERMCHETIER

B g BIE M O\ T Bruce H DR L)
K, REHDENAEOBRE RO D
M H BB - OFC, Kuhnlein B9 3¥EA
FHmE LR OEBERENMEL, BUWilitEO R
By LTW5H I — 7 ClL, KERADFERMN
B, BoERBEMLE-C E2HEL TS,
% 7-, Mower HINIFHEOETRFEM L AEEED
Bt L5, SEOFETLEOLERIT
PEOL AR & B R DBEIFOE & K LT
B LR TFRIELERNMES I, Lr LA
5, EOBREMLERENE LORBERS B E
O A AHBEBERIIRED b o1z (E
6,7, HOBRFMCEETLZRELERE L
T, BRHEEOB XA E L b s, BHIEE
VIR TSR 5 0 —ooREHETh B L0

b TR LY, BAMEOB XL » CTHHEDE
REMIIAE BT 5 FRERAH 5, Tih
b, BREIARMCE TN HERFO@ X 12Tl

<, BHRMBE OB FiATsc it b, R
@B, FEREWED L CIWHWEOEL CBE
L, FoERFEHZTIIEELDLEELZ LR
%o SHEOPR T, FHOEREETAHEREL
BT WEEDOHREN - (F2), Zhid
BOBRBEWII~F o+t 27V v 27 3 viek,
BEARCE FhAERF ikl  HRMREREC
Yo TlEb NI BREOEE LD THDH T
EETRBTHELDTHD,

FREMCHEY RET2oMoBER L LT,
BEN DT OIS, SEOPR T, BELHEO
IR O M IBARD S { Tn b L BRFEEN
Bl heaEpnsabhi (83), Lnl, JEH
BEHOPE LB WERFEM AR T 008460
Too T, BEOHEOWMEM ERT & ikl
2 DBEROEE E LTOBBERDH L0359 b
b,

3. ZTERMLERBEEE

SRBIT AR O I DIIIBED LD TH D
B, ZTORCEL > TIEELRIBHE VDD, 7
RIVA, =yr, HF YA EOLEEKKE
SBOFBIEPHRN A EOWRREL I Sh
T390, ULnl, HRoEBET —211b %
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nix, %t EELOBRIOVTORE LI
LAERZ DRI, B CIREOZERF M &3
CHEEEhsSEBEOWMEL T (FED.
SEELNIEL D EH LA —H Y%k b 0
e L 5B R (), oWiEe X
HEEBIERVSADEDTH 7220, Fi, B
MERFOSBERE CLRFM L OBRA TN
ek 2 A, BOSGEERSIVHKOSHREED
TREMW (89+) oM ECHBERMRL, %
o, Fr VT AOEFRREFBOLEFME L ORI
AOMBBBRRA bR EY, &, HHHS
WIEF ) T AED S DR EMNS B\ LR
DAMTBEI RTINS0, UL, SIS
MEBEREOMEBE : LB X Mbh Tk

D, BN TOgOFETKIBHIFEMED DNA
A BLrOEEORL - LD FREING, R
LItk H S EENE RS D\ B L OB
RTEBIEBHBIDETH S,

ANOFERE S OBRFEWE - B AWBEEEA
TH Y, KBHECEEERT 2 EOL R
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RELATIONSHIP BETWEEN THE FECAL MUTAGENICITY AND
METAL CONTENT, SMOKING HABIT AND DIETARY INTAKE

Hiroshi Kosaka*, Setichi NAKAMURA®*, Hajime ODA*, Toshio MIYAJIMA™,
Tateo SUMIMOTO*, Hiromu MURATA*, Shinjiro HORT*, Yoshio KOMACHT¥,
Shinichi SATO?*, Masahiko K1vAMA%*, Yoshihiko NATTO?* and Minoru I1DA%¥

Key words : Feces, Mutagenicity, Diet, Metals, Lifestyle, Colon cancer

Objective The study was carried out to collect basic data on exposure of mucous cells of the large intes-
tine to mutagens by investigating the genotoxicity of fecal samples from the urban population.
Simultaneously, relations with food intake (food groups and nutritive components) , lifestyle fac-
tors and fecal metal content was investigated.

Methods A total of 199 self-collected fecal samples from middle aged healthy volunteer living in urban
areas of Osaka city were freeze-dried and ground in a mill. The mutagenicity of aqueous extracts
of the ground samples was measured by the umu-test. Metal content of the feces was analysed by
atomic absorption spectrophotometlly. On the day previous to the feces collection, the contents of
meals were recorded and confirmed by interview with a dietitian. Quantification of nutritive com-
ponents was carried out using the 4% edition of the Japan Food Standard Vomposition Table.

Results Mutagenicity of feces was higher in males than in females, and in those aged 40~49 years than
50~69 years in males but not females. Large differences were found for content of 8 metals in the
feces; concentrations were in the decreasing order of calcium, potassium, magnesium, sodium,
zinc, iron, manganese and copper, the highest being 20.4 mg for calcium and the lowest was 53.5
ug for copper. Between the metal contents and mutagenicity, values for zinc and iron showed
positive correlations and for sodium a negative correlation under S9(+) conditions. A weak but
significant correlation was observed between the numbers of cigarettes smoked pef day and S9
(+) mutagenicity. However we could not find any relation with food groups or nutritive compo-
nents.

Conclusion It is well known that human feces contain many mutagens and carcinogens and that these
can act directly on the mucous membrane of large intestine. Therefore, it is very important to es-
timate exposure levels. From the present data we can conclude that relations between mutation-
activity of the feces and diet are complex. Their elucidation will require a large number of volun-

teers who have similar living conditions to obtain appropriate data.

* (Osaka Prefectural Institute of Public Health
2% (Osaka Medical Center for Cancer and Cardiovascular Disease
3% Health Research Foundation
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