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THEREFE LT HIR B R R e s
BISHIET

AFRAE BRI

7, RZIECHRS I BIE &\ 5 13Tl L,
AEBERY T CE L BRENEF L2 E 2
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FEH 8T, BEA,
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Hagls HALMRE He% 245
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vV ORSHE RS LR Y BRI E b,
RFAED 1 v v FRINEEA L2520 b 100 EFTE
THLDLHEIINTI YW, SHS BIAEEN
I B 2 v v O IR EIDEMN - IR IR T
Wb LM hs,
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Wi BATEEER & OBEAER S K, 0D
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mEzavaye —nffite~, FZ®havie
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T, IV VIRE L EBIRER, TERSRE
B, BIOWEED Y A 7 L oB#EHE Lic
R, 7 — AR CIARCBEBEMGE R oS Im
B L VEBEMENC ERB LM IR, ¥
To, T OB TIERRER O ME & v v REDMS5
ug/ I KW CH 5 Y& W EBIIREE B O FETED 2.9
el b ERRENRLN, ML v v BEN
45 g/l A EOE G VS A TR EBIRERSO Y
A2 CBELREERLZ LRS-, o7 4
v I v N CfThhicflogifk o, mEx v B
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I B ORI ONTIL D ABEE - v v
BB Inb & CPx BN THIE TS o L
L, GPx{EMOE T X 2 LoEE T+ v
VREMENVSATOREE b, FOlbiii
e v VBE LB APEBIIREES & OBEIL ¢
VAR D BREEV IR CHLL bR A0 T
i b E L BhTw5%2,

74 VIV FETIIME Yy E HDL 2 VA5
v— L LOBRELBE IR TR D, BEOMKIE
DOHBIBIRAR I T WA, bbbty v
PAHDL 2 VAT v — L OEFEA LTOHERD
FRECBEE L CW AR E L b hb, SBiIe
v S REAE & OBEI oW T, R
ikl 5 7 REEE & ORSES 2 g R
B & DRSER T, BB I v v
REZC L DE2 VAT v — VIfE & OBIEAR X
PONGRYV-EON

v B ERIE & ORI OV, B
THBAEETO L ARINTN N, BIER
TV YRZT » b TEA VA Y VHOET
BAELRDHZ &M, BETBEBTHA VA V)Y
=T BT ALY, VY RZIHES
BERNEL M IR T WA, &I in vivo T,
LV VYIRAVAY VO BEEDIERALE [REET S
Tk, BERA VA VIREREETAE &
PRI T B3,

SH I DI REEIRY T v v EIUREB &
HTEBER & OBEZ O OWTH LKL, 2L Y
BRI X A BHER T OFREM:, ¥ X OVENE
BEF T Ol b li)ic e v v BREYR LT
WS RRER B S,

V 2L ®EOREH

VY RZFEOIBE AT, 5 IMEEEE
WROFHHR TR F X EIHECOR v v Hifan
FbhTuwb,

FETHRSRTEUER IS LTk v vilTs b
BEHEITHR, BT OEBORE K
BLTW5Y, FhdhE Tkt v VRS R
B HIILFHEZ K LT, v BTEON AT
DT, Bt v v EEEFOMT 1T
BRa2 VAT v — A HEOBI BB R h - T
2%, Mg+ v ORInE &b BRRLIEE oW

SERE134E 4 H15H

PIREN T B,

FFEICR T VY AVRE LW B HR - LT
HOND7 4 V5V FTIE, 19844505 o
by (v vt U wa) 253nsh, +
BEAOHEAN TR TS, FORE, BEYS
BEWRO 2 v v EEENEN D, 19804E1 19~
23 ug/ HCH otct v v o— BIEREI 198641
(36982 ug/ HiwHihn L, Mg v v v BEL -
NIEONTERLTWA D LRI TV,

KECEEENA GFEEMRESA R LR R
BIA) DR BT HBERNRE LT, A
FRDIbD 2 v VIBFTROREI T, K
BABELIAY —EERECY v VKR &
77w RV, v IR 1 H200
Hg DV he T4 SRR S U, T OfEE,
OGN A RIERCILE TR D R h -
By, RFECIL L V VREECRRE T LT,
FREPATECE LOENARERIEECET
L, SAZRICIIIi A, KB A S X OBIZERA
ADRIERDIE FREETH -1, Zhidxr
VR LA BADTFHOWEEER TR LT 5,

SEEFMIREEEC X 5w v v RS LTI,
BV VBRI P Y T ARV ) AFF = v M
HEIhEshTw3,

Vo 2L OBRRICL 2 REME

vV VITEER T T ARG BT 5 EEK -
UTHL 1 bEbh, BIRCox v vhEEs L
BEIRTb, Lrve . —aPxr vibkE
DREKERE CIXMERR, LIEsmE, Fim, =
Va2 BRBHRE IR TGS, ¥, L VR
WHTIRH OB Y — 2% S8z in % fof- 228
L, ZORISE % 8 - TP B AT - i
& DK EE X OTHKED = b i BT 905 T
LI 5%),

LV VEEUER oM L (gun blueing)
¥ LOFKEHAKE) oBKLABHWCORA
T, BERICIET Lo, Sua B Led
DDPNGDIRNE I IR X b 8 HEBICFEL Lic
G 7 EDHE IR T, BEEIHREINRT
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HlLicbobiftesh b9,

CRE DR P I WIRBRIC X %« U v rhE )
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VvEEIFRD v v e BEIE - TE o T
B b B, O VY OFHIE 2 7 H¥ i
o o TIRA Lo fes 7ot e, BisE, o
R L OBRESRE IR TCW5®, ATLoK
BEE 2 I vElice v RERECEE ST
fefl Ty, SeBMC TR, B, RoZ bk &
CHEREPREINTVWEY, bbbt v
BERET 1 BB mg BEC -2 B D 5 HiTiE
FHBELE LD T W5,

FRE Tt v VRS L &S IEE R v
PHEELTCED, —HO2 Vv VEREN I1mg %
Mz 5 X o iR CERIBEO v v rhEBE
(v —vA) Bk L5040, BEIRETR
ELTCMoBERPeRENEMP v v RELO0S
mg/IBENBZBRTED, 0O V~/L1E910
ug/ HBEL LOBRE Xh w5, BEFTRT
i, e e vEvEEoEENEMPE Y B
B img/lhbAiabh TRy, 2V VEBREESE
M v viEE LR, S, S omEs v
MTIEIE & LC850ug/ BicY/eb &L LT, &
DV_ARED L AHe PR ARNEER
(lowest observed adverse effect level; LOAEL) &
EirbhTnd, $i, &k v EE.9
mg/l ¥ Tk, M/ HROREOETRH LD D

Hask AARMERE H4% 247

ZOMMOBRFE R, M/ AR, vV
OMPBEHC BT HHHEELTCHEETHHE
BTR L5 O TR, D2V VEEND
ERRE L - TRDdDew v VERBCBRE L
750 ug/ AAY, DLz A BT BHEHER
(no observed adverse effect level; NOAEL) &% %
bhs,
FwAFaZBIORVA A I v ARERCRT
5 RFEW L vV IREHAR L WbhTnb, TO
ki 3o V) % R A Tik v v VIBEEE 168
724 ug/ A OHF T H 5 DV BRET RIT7s <,
Ficfhz VAT e —n, pERER, BEEE ST
MEA AL C b B B E 4L BT ),

Fin, BBALIKRETORA TR HIY &
L7 1 H200ug D v VR -Th, EIfE
D BTN,

I B&EFOL - OISR &ARH

BRI EERS L VIR X EXEibEET
HFELTE Y, BINERRL L OHDREHER e £2°
RicoTuwb, R1ERT L5 CBERm T
L) VATFA YV, EEEER T Y AF A
= VREBERFEHTH DL EvbhTn537,
TRhSDOx vy OEENFIRERIL, v vRZ

B Ak L v obsige s A AN v v RE

Ly DAERRAH !
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B s Lic& o GPx ik o LR RE S
A OHE « VA S LIcBRic 1 5 R o
FER100% & LIcR; & O Hlgie X » TR SR T
W,

ZH LkAE L v v VBRNEE
VIVATA YELTCHAGA TS by, —
B, EEOBTH v v Thh v = N o
MINBLMERDD, V) 2FF =T AR
FF = VER ATV ) VAT VEEHB X
N, ATV YATFA VGl ) VAT Y
V7 ¥l oCrv=FYrEohEzhs, «
VI AFF=VEAF 2DV YT F e 7C
Dy, BV ATClEe v AFF v AFF
= VBRI R, SOk, 73 BESIR
WAFF=VEHETHRATIEL, A5+ = V0
P2V 2F 4=V BADRALZ LRk - CTr
vV vkats,

VY OEERFIARI RS A AR L -
TR Y, —ichFErhe v v ohpeiF R
DR, BAMEPCE TR v v kT 5k
REDHEMERIC X D, LW RINFIRRIME -
EATRERTV Y, BB Clie L v RS 5
y MERWT, BT v iifho BBk
U VI I U R ER 3 X OFFIEH o GPx
EHEAED EAR T2 &3 B e X T
B, FlAY = —F VbR B
i, RO EERE OSBRI 7o B s LT
M v v RENE B E A M GPx

e R34 ¢ A15H

BRI wv, Ted g v PEEIAESEN
RN EBHLMER Y, ANEBRDO L v
BERNTIIEEAEFBE IR E2RE IR
T\ 54,

CDX 5tV VOB L h FhEhEEN
BT 5B R B 12, v VERURAEA 3T
i3 5B, F R OEREY
O T B NERD S,

. BAADEL L iBRE -EBEE

BARDIEARAD Y v BRE A RhE & R
DRAMES L O1985ED EREBETEN S, 1 A
LHDD104.2 ug EHEFE LT 59 (F2), /I
IS AT o (AR O F84 ©, 24BN H
LB X5 RHEREN LROLAROTHER &
HEROOI AMOBBTREREE] )b,
—HO¥H v v ERE S B 1991 (EEER%
128.9) ug, ##:137.3 (F77.0) ug & #EL T
LY (K 2), i, TREREEE LS
X5 ERAE T — B ERE N EHI121.9 (B
R7E26.4) ug LPWE IR TWB (D, 2hb
DRERD, HARADTFHH /R v v BRI
RI0ug & LA - T\WBEEL Bhs,

AAANDRRBEN D€ v BRESE, BAL
DFFE TR BFI10%, NERLED S H018%,
RAEHH30%, WED L0149, IEN S
1696 TH 54, /NMUB OPE CIIHEEE CRAE
N B50~60%, BE D 5~10%, WEILH

R2 HAAOLAL By BRE (ug) #EHES X OEMEIC O\ T OHRE O ik

LB (1996) **24BRT B Lk LS (1996) ¥+ paf 5K,
B #FARS (1988)*

BHE18IA 200 A Zh 6 A
= B 29.9( 28.7) 10.1+ 5.5( 5.1) 7.0+ 3.7( 5.1) 13.4+10.6( 11.0)
BN H 30.9( 29.7) 128.6+117.0( 64.6) 78.6+71.6( 57.2) 36.6+:30.2( 30.0)
2] H 14.3( 13.7) 17.8+ 33.6( 8.9) 9.3+16.2( 6.8) 6.9+10.8( 5.7)
J3j3 H 16.1( 15.5) 28.7+ 22.9( 11.9) 22.5+20.1( 16.4) 18.4+15.6( 15.1)
T O fh 13.0( 12.5) 18.9+ 9.9( 9.5) 19.9+ 9.4( 14.5) 46.6+14.2( 38.2)
1 BiERE 104.2(100) 199.1+128.9(100) 187.8+477.0(100) 121,9+26.4(100)

T RABOBMED, FEEERERELRT, ho P, AFR YV v ERES (%)
* 5 FEAIGOSE R HEFIAR & ABHICRE L RRO © U v a B G OHEE
5 24RHRIEL LRI 2B AT D RO AROTHER L BAR S0 TRROBETESES] (—B%)

HHEH XNl
L BRBIEC XA RHEBEO Y Y S ORANE
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109, IRELH15~20% TH 5, BREHAK &
% EPECHRARBA I Ul e b 2 Do R
s B OFEREIE D % L Te» T B2, aNED
530%, BENH11Y%, WENS 6%, N
B%THD, TOLRMTREYED TS GE
2)o

CD XS, ARATREANEDS OBREE
DML E I LCEL, BABAOBTILA
N O£ v EIEE OISO XTI bk
WEELZ bR,

X L EBREESIEOEZLH

FHHR 2 v Vv EBREEYRE Lo KE
National Research Council (LIF NRC) Th 5,
WHEOBYERTHOCOR TR 2 v v
EhLoNFcloe bO—FEREL L T50
ug BRD B, BRI LD 4 fEDELYRE &
BEL, v voReCTHEYE—HEREL LT
50-200 ug 23 1980F B S hi-®, Lok E
NRC (3198941, E3RT L 5 W rERE» K
E L, WHO TIH19964R 1 & L VL EBER YR

a8k HARWE Hew 249

L9, HATITI99ED BAADRBEHEROH
ARRBEE I\ T Vv OFFEE SRR LY,

19894 LAER D & & DIEEFEE DIRYL & 75 - 1o
T, HEOTLILRBA R OER L /ST
I ERTFIED CH S, Yang HiT BN HE
& LB A B 5 i), FhFEho
w1 Hiz o, 10, 30, 60, 0 ug D v vk, &b
S AFF = VO TROMCHAE LT, £0
K&, 30, 60, 90 ug/ H DMFEAAT - 1oBEC, [fi#fE
o GPx {GVEMEL 7 0 B 3L b i3iE A UfE
TP L, Yang 2D L X b, WAL
Niczl v30ug &, WEZFBORAFENLDO—H &
v VIEINEDOFH10.9 ug OEFHHI40 ug A H
PEO— HEGRE L HERI LT,

KE NRC Tk Yang 5 OERENSRABMRD
Vv D—HERE®4O0ug & Liz, BAAFEAD
VUV VEREOIELOEEER T LIV v
ERBOEBRBEBZNC1% L L, £EBlor
EREDAPERER T Oy Tl BB
7oL, FOBEREE 265 Licb Do %
HRBI3EH Ve, BABMO—AERER

%3 v VETEEO KR

K E NRC (1989)

WHO (1996)

BEAWRBUE H AN O ST 28 (1999)

£ W%%(ug/lﬂ) G 5% WEE (ug/E!) i) 5% EE (ug/Ei)
0~ 6(H) 10 0~0.25 6 o~(A) 15
7~12(8) 15 0.25~0.5 9 6~(A) 20
- 0.5~1.0 12
1~6 20 1~3 20 1~2 25
7~10 30 3~6 24 3~5 35
6~10 25 6~8 40
11~14 40 45 10~12 30 30 9~11 50 45
12~15 36 30 12~14 55 50
15~18 50 50 15~18 40 30 15~17 60 45
19~50 70 55 188 Ll E 40 30 18~29 60 45
5000 & 45 55 30~49 55 45
50~69 50 45
70 1 45 40
T & 65 s 39 = R +7
B 75 TR BIm +20
0~ 3(8) 42
3~ 6(8) 46

6~12(F)

52
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RECENT, L, FMHOKEYERE L
TV VETEBSHE S O L 5 EEE L0,

WHO "Clk Yang HO T — 2 e LT\ B2,
GPxEHERBRAD 35D 21T 5 DI BB
BHENLO+ Vv VEREVFE LS, HF5%
LSBT, AR PO GPxIEMNEE D 4 450
1M T L& ek EE bk B a1
BT AENOBRELRENTL A2 b GPx T
WK E B LB & S h, RECED
BRRTEMED 3550 2 BT 5RO+ v v BRE
FEFRTHAVC24.3ug & L9, Zhnbik
Hilkghlcbow v v RERIT04ug bic b
K65 kg DB O FELHBE1326ug 705,
Levander & DA % X EHw BT 5 v v
BREOEBIFRE L 16% LHEL, £0 TP
il —2 BEAE(RZE D26 ug & 70 % X 5 WO
BINE38 ug 3R,  ORFEADTHRABMY:
D vV ABERER40ug & L9, WHO Tt
RENHER I Vv OEWEiF FR s
8096 LHEM LT\ 5, FEOXEE Cliw v Vg
BIROT0G B CTH Y, #bhv v v oLy
R AR IR b Ch B, Rt L Vil
IR O RFCh 2 EFOB A, BIE/H
EDRBETHLE LT3,

HADEARRBGETIL, AFEhv v v oL
HHAARAEZER S TW5, BATCIEBERED
v EIREEH 30264650 L hEIC B,
COBBECEERL L AT F = v OEEA
FIFERZ90% & L, toftioxr v of AR
50% &35 &, REEMCKTS vV vty
ORI I135960% L HEM X R b, Yang Bic L -
TSI ABO—AER B4 S IEERE -
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NUTRITIONAL CONSIDERATION FOR CHANGES IN DIETARY
HABIT AND HEALTH PROMOTION PRACTICGES IN COMMUNITY
HEALTH CARE; FROM THE VIEW POINT OF SELENIUM

Yukiko MIYAZAKI*, Hiroshi KOYAMA?*, Tetsurou HONGO®*, Yoko SASADAY,
Masami NOJIRT* Shosuke SUZUKI**

Key words: Selenium nutrition, Japanese recommended dietary allowances, Health promoting nutrition

practices, Prevention of life-style related disease

The Japanese recommended dietary allowances (RDA) for major and some minor nutrients
were revised in 1999, and included those for trace elements such as selenium. The requirement of selenium
in animals was first recognized in 1957. It has been shown that cellular glutathione peroxidase (GPx) con-
tains selenium but it was subsequently revealed that selenium has diverse biochemical effects, rather than
simply functioning in the enzyme. At least twelve different selenoproteins have been identified. The role of
selenium has been known as antioxidant, and non-antioxidant mediated through these enzymes. Now,
selenium is well recognized as a preventive factor for cancer and cardiovascular diseases. '

Several dietary studies have shown that the selenium intake in Japan is adequate. One study esti-
mated daily selenium intake to be 104.2 ug/day for adults. This value was 2 or 3 times higher than the low-
er limit of the safe range of dietary selenium (40 ug/day for men and 30 ug/day for women) estimated by
WHO, and also exceeded the newly established RDA of 55-60 pg/day for men and 45 ug/day for women
by the Japanese Public Health Council. However, the established RDA for selenium is tentative because
of a lack of information on the 1) chemical forms of selenium in food, 2) differences in absorption rate and
bio-availability in the chemical forms, and 3) interactions with other metals and trace elements.

There are two potential problems concerning selenium nutrition in Japan. The first problem is
that rice, which is the Japanese staple food, contains less than 0.05 ug/g selenium whereas U.S. rice con-
tains more than 0.3 ug/g, probably due to differences in soil chemistry. The second problem is that
although studies have shown that seafood, fish, shellfish and oysters, contain high levels of selenium (0.4-
0.5 g/ g) , these being the main selenium source for Japanese, the bio-availability in fish is low. Thus, it is
likely that the selenium status of those Japanese who eat an imbalanced diet is not sufficient or is not op-
timal even if the intake exceeds the RDA.

Further studies are needed so that community health care specialists have available appropriate
knowledge on the role of trace nutrients, including selenium, in human nutrition and health, to promote

proper nutritional practices in the community.
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