SERE 9 4E 9 A15H Fa4k BAREE HoE 671

7L I = AEBROBIR & Bk

7Y NA Y —EDOREREFM

WA {Bz* xH ER*
BERAONAECHEMLTWAREE TR, 7A Y = —HLEWISR T E @RS — oI/ 57
HHEEZLND, TAY A < ROBRITRE L INTELD, BETAI =T ARNTAY L < —fF
DEREFO—2>THA S LI BMEND Y, 7A=Y AOFEFEACOVTOBELAEE - CE, 7
3=y AOEM, BROBER, T3 =y ABRETAY A < =R EDBERIC OV TOREER L HE

L, SBOMEOH D) H o> TEE LT,

BENLDT VI =y AOBIIL, Tr3 =Y sbEWOEHREEYEC L VEEYSZT S, %
12, W RABRRINIET VI =Y 20 ACEET A LB LDRS, BBROT A 3 =Y 203, HEE
HERD, McEERY52, 7LV M = —RJEeBIT LV EREIBFETER, TV~ = =KD
EREFLELTTA I =Y 2% RRT 55 OBREN DS, L, BKERLTCWAET, BEFEE
DT NI =T AREERTOAZ LR BINCIFE#ZR I TR, BEETIE, TAI=TALTAY
4~/ & DBEELCOWCCORIEITTEY, TA Y~ < —HKOFH Db % T 5DRHETTH DO
HRTOFE L, D7 EABERCERINS AR, BEROBOTAL : = v 2 BRMA &, M5
BHZLRIDERZETHD, T3 =y 2BREEL BFETY 50 E 5003, S LHlco THEADFER

CHEES ELTE, SHBAIGIHDOEMEHSREY T DR ROERNIIEIh S,

Key words : 74V ~A = —JF, 7L 3I=9U4

I FC&IC

T3 =9 aE, AOEFCIRSCEDTE
TR ERRESBE TH B, BETIIE
FEREMID & X v RSN THERE ARHERS
ELTRLSFIE SR, S5 IERIK DG KALTEF
BREHF, wAarE, BER, REGMME L
Th, FHIh TS, THhET, 7TAHI =V A
FHEESCHRERSEDL HI1E & A ERIN I s\ T
DEEETRE L VB WEEL LR, ¥ 1EL
BICSIGH BT 5 BRSO HER OBRR T Cre
WD HERTERE SEZ LR T I
o7z, UL, 1976 DOFBIHEFOERISEITIZ
FERLEKEKPOT LI =T A THDENIH
£, 86ED T NV A = — K BE O MPRED
LT N3 =7 ADEBECHETS &\ 5 Hif2
R, NEDHEKFOT VI = ARENE M

¥ BEEMRFEEDAREEEHE
HHER © T350-04 HERARIEE B ILRTE 2 A48
38

RERMRFELTIARGEEHE HEES

BMTRTAY A =—RD Y A7 EE V58
EIFIZ X - T, BFE—HOHREOBIITT v
3=V ADOBEERCOWTORELAEE T
o
FERBROEBRATF IOV TCORETEETH
BEREREN, BorFoTok X rhwhiab
BDLILIMERZLETHD, LR LE b
EVYTHIO R LB AEIE LoD, 71
=T ARDWTIRE T SRR E S
—BE L Thi\,

I 7LI=ZLORY - HEH] - BFE

Kaehny 5943, BEEZEOMFEF T L I =7 4
BE®6~Tug/l THHDIT, FHITALI =
2MEEMEREOERE LB T, 9~17ug/licic
D, RP7TAI=TV 2 BELE hHZ LE2RE
LT\ %, Kobayashi 5%, 7, FiZ %Al b L
— V= EEARER, ROMEREEI 21T
5 &, BEED0.002~0.005% D A1 A H
EINfEHE LT3, ¥ Hino 5913, F
Hle= v ADRFT L 3 =y 2 BA10ug/g TH



672 ek BAXERE HoF

b, Tri=vstfPeEoRs LcE Tk
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BEC X5 BEDO S » POFRRICT A =
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B, o743 =y 2 BEREL b LaH
HLTWb, chut, KIMEBIFID Ic bz~ T
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HAEY 2 ) NIEBEECE R E L, TE
MR AKRS AT S5 —EEBELTH, RAK
CEAT T —EDOEMER X, T =
VARINED L) VEFBAETHAI LR LD, &
ARYEAT T - EXOBERIEEEZAET S 5
BEFEAYRC T L5,

Lai 5%, o Mg~F v FF+—¥icbh2 %
TN =y ADEECONTHREL TS, ~F
V¥ F - BiIEoORB#MBERO—DOTHY, <73
YUALEATP (757 vV 5-=Y VEg) &
ETFTTr/ra—2xsra—26Y vBCEx
BHo ~F YV FF - YOBEREMIL, 4~9 umol/!
DTN =Y 2FETTIE, 50%MEINS, =
HIET NI =Y ARRIBEF D= 7% vy ADFE
RAEET 51D TH 5,

Karlik 531%, 4l DNA (54 F v ) &%
) B2 57 =Y ADOEEBCOWTHE L
T\ %, pH6.5~7.50%HT T, DNA OEZEEH:
BE, DNARTVI =Y Aa%ENT5 5L
Tfeh, ThuE, 743 =7 apDNA L EEES
YR T HIDTH 5, Matsumoto HW [T 7 L
3 =7 AN DNA OBREXIAET 5 L2 HRE L
TEY, FOERIII7 VI =Y A L DNA OLE
BEehsbLELbND,

Yamamoto 5193, KXY v Bt tau BEEAE O
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CARFELTED, 0.2mmol/[DT L3 =V A%
ETTII50% TH b, 1 mmol/l TIXI%TH 5,
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LT3, D% McDermott 522 %, EFHE
SIEXRVT, Ty~ <~ —REAE LARE
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ik, ThZh2.66+0.32, 2.99+0.29 ug/g TH -
TEBRELTWS, ZZTiX, TAY A~ ¥R
BELRBEORF TV =y ARECIIENR
biisus,

Perl 513, EEBTFEMEE L X RO X5
BEAWT, 7AYo A~ —RBE DR
BlABETH MO 7L I = v ASHE ST
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STHEIL, TAI =T AETAY L~ —IK
LEDOBIHEILONWT, BETHLDIEETHED
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KEKT VI =2 AEED0~0.01 mg/l D & %
1E345E, 0.02~0.04mg/l D& X1.4 (95%CI:

1.0-2.2), 0.05~0.07mg/I®D & X1.4 (95%CI:
1.0-2.2), 0.08~0.11mg/lID & X1.6 (95%CI:

1.0-2.5), 0.11mg/ILEd & %1.7 (95%CI: 1.1-
2.7) THBHELT\%, ¥ Neri HNL, HF
EDF v &2 ) FMOBEREDBEE YT, 55
BUEDT A Y g =R EKEKRFT VI =
ARE L ORI OV TRER B LT - 1,
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0~0.01mg/lD & &1& 3+ %5 &, 0.01~0.099
mg/l@ & ¥1.13,0.10~0.199 mg/l@ L %1.26,
0.200mg/I Ll LD & £1.46TH B, ZhbOBRE
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Vo = —FROERELABNC EER LT3,
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ug/l U EDKEKZI0FERKA TV IcEMO 7
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1.2-5.7) ThH%, “hix, KBEKF7LI=v
AREOSVCHBICRIIECE Y EEL VB A
ik, 7y~ < —ROBERENEL b &
%R LT\W5, Taylor 5290%, 1 ¥V 2JLoD
Ty~ <—JRBEYHNT, TAY [ =—
R EKEKRF T A BRRE & OBJRIC DT EERT
BHREE T o7, ChiICX b L7 1 FREE S mg/
LI LT 3 mg/l A EDKEKEKA TULI
ERHO7 VY ~A <~ —FKOHEK G E 108
(95%CI: 0.34-1.83) ThH, ¥ 1 BEEOE
IR T T VY~ <~ —ROBREMETT5 2
EHRRLTW5B, FDHE, Jacqmin-Gadda 530
X, 75 v AR\ T65EREL_E o Rk
% (cognitive impairment) & KEKF7 L I =
v ABRE, rABEER IV pH & OBFRETRL
o THIZEZEKEKT NV =9 ABEOR
HIR CIIRBEED ) 2 7 358\ T, AEK
FOT VI =y ABENS.S ug/l L ORI TH
> Th, 71 BBEENEE T pH 2355\ ik
TRRBEEOEREIME, 71 BEEOE
KEKL pH DV AKBEK T, 743 =720
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o
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T =Y AREURMISEEET A, &
FEIbDEFRICRT, REBOT VI =Y A8
B, P, U9, 4Ak XOFELE, RER B
B, FEl FER, BEREOThERI00gI
EENHTNI =V AEEBTERLTVS, TV
=T ABEIZY v I TIX0.016 mg LKL, %
A ATIX165 mg EE\ .

FECIEREN SV EBbR SRR OWT,
ZOTNI =y A RELEREYER 2T, &
BER, EERO1IABHH T 1IEBORELIED
HEBELTAVI=VvARBEIVFHE LK,

BOKALELRE CREWBAIE LTT v =T A
b&¥ BRB7Lr3I=va, RVETALI=Y
L) BERT LD, KEKPCETLI =
AT B EHFRIBE STV D, TA YA
AREEHS (APHA) (3854FEICEKAEE D 7
L3 =Y AEER0.05mg/I AT T 5 LuE)
&L, RAREREE (WHO) (1845FIc KBEKH
TAI = ABER02mg/INTRT 52 &%
HLTWB?, 2R TORKREBHDOKEK
7A=Yy ABETHBD, IMUEALIE, K
EKBRTAI =T ABENFEKFOT LI =T A
BECERNL, SRUEOBECHER LICRER
BHOFEIRDbhi\E LTS,
Nordberg H391%, KEKFOT A I =7 ABE
D, BENBFIOFERCI vEL b o
LT\ %, AL, BEXBHICHET v =
TAEREVEATAI =Y ARFER LSS, &
miie7 a3 =9 abgWr, hZhile~
17.0%, 2.9~283% DEBHADO S 5 & L HE LT
W5, BEUWBFHLGKEKFOT VI =T ARE
OHMCEFEETHZ LRBETEL, ¥, £
B TR AOREE L > T BT L3
=y Ak, BEWOBECIEM LD, BKP
DTN =7 2BEELTH, TOKE, K&
KFDT7r 3 =7 2 BENEGL 10D LH, AF
BRI T\ 539,

HKERCIENFZE, fIFK, v—r vEORHK
HHDT NI =y AEREL, 0.64~5.58mg &
Bl hUY, FECHEBENSEDO7 LI =T A

F44%k BALHERE £ 675

NEEINDHIDTH H33, RORBIALT A3
= ARBEEL, RILERIOTALI =T A
R BRI 3% 3839,

TAV VT BRERAF—ANLDT AL I =7 A
BEREIX16.0mg L/, ThIXEIAS I AL
RLTVWESRTAI = IREML TS5 TH
640)0

EFOo5bvhvy—F, vy bhr—F, =F
V=X, FIATI7NV—=Y ) r—F, F—F oV, F
v Ry b=, FRATLIHROSN—F v 72
TE— (BES a v A AVELTHBEY Y VAT A3
=Y ARBREH) OT NV =y 2 GHKEEY
26% L LT, BEFHEYNLTALI =T LB
EXHEHB LD THS, BEIOm DKy + 7
— X 8MIEHDIL, BLZ25gDX—Fv 7/
Ay L FRT S, 258D 5 B26YMNT A3
S ATHBEDT, oy br—FDT7L3I=24
EHEBII65.0mg LicDh, DAy b —FH2
BWERIcET5E163mg DT A 3 =7 A%
THZERCID, X=F v IR X —DEHEILS
, TAVI=YAEREENRS X THHLDLD
5o CCWRLIEEFNLOT A =7 2 BRE
X, 2.5mg~85.8mg THH, ZhbitThnd
RFBEMDE LTON—F% v 73y & — ik
5 DTHb, Jorhem L, A= —F v Tk
T3 =y AOEBERMBYBD LRV —FThH
D, R=FVIRTEX—REFEENHLT LI =T A
BDEDOFRAThHLEHEL W5, AER
Greger 58X, 7 AV A THLT A3 =y a0
BEXEDLRMEIy —FREAr o, M EThH
D, ThALOMILIES—F v 7y X —d{FHT
51 THHEREL VB,

TAI=VAEADDI—F, 2—FADEK
Bo7 03 =y 283, #7AMA D ORENC H
R2TI~6 5@\, ZhIE, TAHI =T AabFL
— Va7 = v L oL EmaERE
FEL, BESHET T =9 AMEEEIR
BIER LT, HLLTAI =T ANKHTS
TeDTHbB, 22—, 2—FUNOKREDOT A 3
=Y AHRIEOAREE 2 —F 4 V7 LT Wig
B, E=ADT NI =T AFREORTEY 2 —F
4 VIZLTEY, 7A3I=97AD0BEHITWY,
BERETIE, =2—F, 2—FUHNOEED 7L 3
=Y AELI—T 4 VIIERTWAB EWVbR T
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Rl EEARARROT LI = v AEE
L= I=
RO ‘Z%g (mg/ ;70(? 2 RO ﬁgb(mg/ 1|7()§§)
(PA%E] FY <4 ELYF) 2.20
A (1 - JRFO X O, U 0.095 A ME (WE) 0.061
HE’E‘EE*?G & Uﬁ]&i@?ﬁ) 580 (EHE) 5.90
St (e - Jeg-o¥, KEE) 0.074 LEp® (B ploTHn¥ 0.100
nh By N Y 0.464 £ (B L KB OTFH) 0.046
V= (VA VF=, 7TV 0,682 7= (FAx-) 0.200
ZNbh, Re=7, BEDEH) Vi A 0.097
€1))] ~ak—X (LIPH) 0.120
280 (%) 0.150 [&¥5]
[4F# 3 X OB FF B 2.10
HREA 0.160 H=0 o7 (R x-) 1.30
WmIH K@ BE, EEHO¥S) 0.163 Av— (L) 1.50
2 =70 b (SIREHE, SIEI06E, 0.160 Zlid (BLADFEH) 6.05
BRI OFR) . . BhIo (#) 3.90
7%;7{;%)” — - (RillEls, @M .0.180 XAlzd 4.10
(R vrEYV 7.90
S (R 0.037 A 64.00
£F2 (D n) 0.065 24 A 165.00
FUvY (R=TA, SLVYTD 0.041 EFT 7.50
: FV RS 0.740
7 VY (B8 0.038 RTYh 22.00
7Fy (FLF V) 0.770 FY YK — 6.00
Yy v (B8R 0.021 (%3]
) v (CREHKE, KRR, B 0.016 7YV — VT ARTHA () 0.610
R, BHERIOFE) ’ XRWATA () 0.290
CR] 2 I2ED (RBE, &) 0.220
’Jég) GEIH, Rk, IO 0.200 TRLAED () 0.190
foty () 0.220 s (R, ) 0029
584 (HEPTOFH) 0.230 FHrED e () 1.50
FL5EA 0.061 BV 75T~ (&) 0.099
DA, () 0.470 Ty (I, ) 0.066
* FEEX) 0.110 Xw o b (%) 0.052
i () 1.40 e ) — () 0.061
FLAE (&) 2.00 ez i O], &) 0.063
FyERaY (2a—VIi—n, K, b (RS 0.045
Fa—v, a—v7v—7DEH) 0.230 7o (&) 0.038
AR (B 1.50 A LA 0.070
Wz A+ 0.290 hE BHERE) 0.095
Y+ <1 (FH) 0.520 < E () 0.072
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TN =y A0EBRE

REOHE v EVARE GEENRE)
KB A 0.015 mg/! 0.045 mg (3 1)
RIZB %o 0.90~4.92 mg/! 0.90~4.92 mg (1)
KRB R 0.64~4.35 mg/! 0.64~4.35 mg(1/)
v —m K30 1.49~5.58 mg/! 1.49~5.58 mg (1)
TAYV A VT rEAF— X0 32.0 mg/100 g 16.0 mg(50 g)
7R 4.0 mg/100 g 4.0 mg(100 g)
Vg— by —FW 2.5 mg/100 g 2.5 mg(100 g)
v YT V=% 6.0 mg/100 g 6.0 mg (100 g)
FhEERREHY 12.0 mg/100 g 6.0 mg (50 g)
VRV — % 78.0 mg/E 220 cm 13.0 mg(1/6 {&)
Ky b —FW 65.0 mg/8 ¥ (10 cm) 16.3 mg (2 #)
R ¥ < Fu— x4 163.8 mg/18{H 18.2 mg(2 &)
Ny Tl —F 25.0 mg/100 g 25.0 mg (100 g)
NS4 70— —F4 265.2 mg/6 & 44.2 mg(1 {&)
F—J v 514.8 mg/18f@ (8 cm) 57.2 mg (2 &)
Fyry by —F0 514.8 mg/EEE21 cm 85.8 mg(1/6 f&)
-7 0.658 mg/l(pH 2.4~3.0) 0.329 mg(500 ml)
TAIEADW 2 — 5 LA ok 0.900 mg/!(pH 2.7~3.4) 0.450 mg (500 m/)
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INTAKES AND HEALTH EFFECTS OF ALUMINUM ““IS ALUMINUM
A RISK FACTOR FOR ALZHEIMER'’S DISEASE?”’

Hiroyuki UCHIDA*, Masaki NAGAT*

Key words: Alzheimer’s disease, Aluminum

Alzheimer’s disease will be one of the main health problems in Japan in the near future, where the proportion
of elderly people is showing rapid increase. The causes of the disease have been obscure, but some reports in recent
years indicate the intake of aluminum is a risk factor. The reported knowledge concerning the function aluminum, the
intake of aluminum and the relationship of aluminum to Alzheimer’s disease needs to be summarized.

The intestinal absorption of aluminum differs according to its chemical structures, coexistent substances such
as maltose, citric acid, silicon and hydrogen ion concentration exponent. Aluminum absorbed from the intestine may be
possibly accumulated in the brain tissue. There are some reports which indicate that the aluminum in the brain are tox-
ic to nerve cells and produce Alzheimer’s disease-like pathological or biochemical changes in animal brain. While there
are a number of epidemiological reports which show that the presence of aluminum in the water supply relates to the dis-
ease incidence, it is not well recognized that a large amount of aluminum is contained and can be consumed through
commonly used confectioneries and medications.

At the present time while the amount of information is not sufficient to make some proposals about the alumi-
num consumption through foods and medicines, it is sufficient to merit informing people of their intake of the metal so

as to be able to make their own decision. For further recommendations, more studies on this problem are necessary.

* Department of Public Health, Saitama Medical School
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