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EEHBAORET, THO1 AHEE (2015 FHK) &, KABELT&~% 10mg/day, 8
mg/day ({FiZid, + 2 ~3mg) EHIEEI N/ 2010 ERREHERNBZ & 1mg e L > TWVWBD T,
RREDPSVEBEIFRTEELEVWIBRREE - T3, 72, MAELREICOVTIE, KA
B4 40 ~ 45mg/day, BRAZMED 35mg/day EERTES /. &L, BARAD—RRE GBI
IC&21 HEHREBENEE, IMgBETHI EEHINE T/ BVWLHOEBRERIHT»
6.EMgBETHZ 2P hbh o/, L, REDHADREIZ 0% EFMIEBATED
ShTWANDT, BRAMME L THERFTL — bEl (EEE) OEREDLZVHD EHRL
h3d., &-TC, MNELPSDOBEROMNI B LZBRIBICHDZERFBEVEVWIETH A S.
&I, BEACHUNTARABEOERPORBFEENETIERE S, BEANTIEETEHEEE
DETHFHZZEDBBEINTETNS. BEFHMT 3L, —MBEATEREN DL VMERIC
HBEPIC, EICHRDFEDEEBA, BEVWLETHERIABELTVWIRRICHDZ EEAD
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SR IEBRBLZOMEETH Y, Wiiinie
BENEED T —< 2 TEZRYONELZITIC
o TLE )70, BPFEREREE LTSI
BIZOWTOREDOT—FI2bfihs 2 L &
5. BB OHEOBIIEENDLLRBEL Z LI
B L Cld, BRIRTEIS O e A 5 R S 78 s —
WAL CEREAT 2 2II )RR VO T Zwnh
Ez2 b, F72, EEL VORISR L BREE DB X
WEFEBMOWIZErEmE L, F7-02e0 5 s 25
BARAS L TAR T 7 FREY, ERO®
HECT T AL %D &) B RE RO KE
FRICRIREL TV ZEDEETHA ).
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%3N, 400 154EEFERIOT— 45 Th B,

D S QTSR IZ OV THRR TR, Pk
12 4E12, BHREATT I3 B AR & A E B R o ek
TRV, 1882 MICoWnT, # - Wi - o
GEHEEEFFRLZ. ZICZEY, ERISEED
ERGARA T, k- W - SHOBEPEHFIE S
Niz. ZoRE $hfoBEIER, Bhlda
R CTHIERE L) DI, HEHEIGE LB
TIZ 18l L, ZTIE 5 ETHER LY
LEDPo. TDEHIZ, bAETIZEROME
TTHEOBWEN T TV ERHL NI 5
7z.
B, YO ESBBENEIED,? O A7z FE R4
UL, UTo#E) Thotz.
#k o BPSE(14%), REEE (14%) , 3¢ (12%)
s (12%), & (11%).
R B (32%), W (17%), A (12%).
B (36%), s (13%), & (11%),
B3 (11%).

| 2 BEOELEROTS, RUKEEL HRE

[EES B oPuvE T, o 1 OHEEsE (2015
R 1, B L TH 4 10mg/day, Smg/day (4
i, +2~3mg) &flEsni (EFEoaH
FCHE #E, 2015 4E ARCEE 1)), 2010 42 AR 20 &
Img WE7o>Tw5h, F7, WHELR=IZOW
T, =iy (60 ~ 65mg/day) % #EGeRyIC
BT 5 2 & THOWIPHEIC X B8R ZH% 2
LI ENHE SN, ZhATHE LIRS OFREICHE
bz (AN 40 ~ 45mg/day, & 1% :
35mg/day. FNHEEBERFE 15L& LT, FED
BMELTHESINSL)., LoT, ¥ 7Y AV M
THINLEDOEITERL 2039 AL,

5L, HARANO—REH B L 5 1 HH$HE
WL, FHImg i WRETHL EHEH
Ehrz (F2). LoT, ERSHOHLA Img
ZOT, FHEONZIIMg LY w2 biln
5. F7, B MHoOEBENEIEL T ) 65mg 12
BETHLI N brolz. Ld, miEOHARD

AEIZ60%B U ESITAERTEDLNTWED
T, BRI E LCoHESF L — M (k)
DERmELLNbDEHREINL. Tbb,
REVOEMIEN) FENTV L NEDNL VIR
ZHBT20I2, NG SOHSFOWINAITEL 7 b
BREBEIZHAHLEEDN TS, folk, BEIANLIL
NTHARANB MO OFE TIRE O 258
SN, HARANTIEAEEREORTAH L Z &b
ESINTE/ BUT, HROTELEEAN, &
WL THSDAE L T AIRIBIZH L EEZS
Tz (EHEHELSORH).
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O 1E, 300 FiE b DM EIEEE 12 & B HEE (%
kSR, DNAKRY AF5—F, T a—)L
BikFEREE, TVA)KRAT 75—, S5H)
EEDLNT XD, 5F LNV OGHTIE 1,890
THHEOBEROMR T FlEL o TWwd L &N
(K1, 2006 4).

x1 ERERE- - REREOIXINVENEHERE [BRAOREENEE]

T x
24 | FOHETUEE | 2015 4EM0 | PR 24 4EE | SCHHERUEE | 2015 4R
Wik %) oxEg | B (2010 41D | (%) DR
FEU YA 113 | His B 96 | B Bl
4 | ST @ 9.0 i 80 it 75 Fih 70 i
é% A7 A (mg) 2376 | HZe: 2,500 — 2211 | H% & 2,000 —
i AN A (mg) 496 | ¥k 650 — 481 | ¥R 650 —
U S AN (mg) 262 | ELE 8 370 — 233 | HfEFEE 290 —
1)~ (mg) 1052 | HZ = 1,000 — 905 | H%Z & 900 H %= 800
# (mg) 81 | HEEE 75 — 73 | #ELEE 110 HedER 105
Wsh (mg) 89 | HEdEE 120 ek 10 72 | #EFEE 90 HEdEE 8
| W (mg) 126 | 2 09 | 2R 10 107 | 307 | fE3e 08
% < #H Y (mg) — H% = 4.0 — — H% % 35 —
Plavk (ug — HESER: 130 — — HESERE 130 —
Ylevy (ug — Jede it 30 — — 3 25 -
sun (ug) — W40 | %R 10 — WIERE30 | HEHE10
EVTTFY (ug) — 3% 30 — — HedEm 25 —

ARG FRARIRIT 20 UL R0 1 A1 Ha 7o ) oMl SFENCEER 30 ~ 4950 1 Hb/2 ) off (& B (FEHH) 2014 4)
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x®2 1 A1 AHLYOERERE (5% 7,000 ARRHE)

EHEME (FIIME BLEH PR 22 FERME - REHRE

i 20 ~ 29 7% 30 ~ 39 7% 40 ~ 49 7% 50 ~ 59 % 60 ~ 69 7% 70 Ll b

#EIN mg 79 8.0 8.0

8.2 8.1 74

BINENE (T8, Bxs) Fi 25 FERER - RERE

il 20 ~ 29 7% 30 ~ 39 % 40 ~ 49 % 50 ~ 59 7% 60 ~ 69 7% 70 i L b

B mg 81 81 78

8.0 8.2 78

KR, 2013 4F

456 No function
associated

957 Transcription factor

397 Hydrolase

427 No function
associated, annotated
as ‘zinc finger’

19 DNA-Repair /
Replication / Translation

53 Structural

141 Transport / Storage

302 Ligase
167 Tranferase

43 Oxidoreductase

24 Lyase / Isomerase

221 Signal

1 HEEEMEAZ /N EDOHEE
957 FFH DG N1, 397 FEEEHDKFERESR 7 £ 1245748 (J Proteome Res 5 © 196-, 2006)

ODNA#&HS v 7327 HD DNA #EEHEIE L 5
VARKE & TdH S Zine finger KA A TORL
B, % EDkkA GEELREREICES L Tn5,
Zinc finger IZfAFR SN B HEFES KA AL V95,
NP AT —FENTWESY 37 B
10%IZHFET A EDIRENT WS,

OF7, Bl TRESHT v AR—7 —HiEOE
DR ENBICE o7z, 512, HHAF
v (Zn2+) PHlRANNTO Y TR VT E L
TOWRET 22 L0, HHEN TV,

ORIZIRRAETFIZE CHFTEL, ATEREREDMERRIC
BETH LI, REEREOMFHZ L WHAT
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HgmE, RNIZH 2g FRAET 2. EIZEHEN, &,
BeJE, BFNE, M, BhEG SlZaAL, 1 3EAED
Y ORI B EDOESFEREL TS, BED
5 OWILFRIEH) 30% R L HEF SN TwDH.
XL #AE T 2l 1 4 >~ Tdh LR, 7V
VUL, BELERTLIENMEINTV S,
ORI, RO TIEZ% < EIZEMZ /L
TAThbNTWa, HIRZREL LT, ERE
CRNIE), TERZERRE, B, RREOE
T, WEEEZR EPMONTWD, HRZIZL
HIREREE, HINEE Th B RERIFUKEEE O
M TIRAF T 28RS VETFHESNS.
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FEXIILTE LD

O shiZ b yHEES MRV 408 (LD50H (FE
) THEOE) THY, HRLEWE M
WTEERIL T 5 L HBEITET T 5.

O2MoMeHhHETIX, BAPK - & F v - HK
rH| &R,

O1 H 150mg L F o BB I CHMAE R 234 5
5.

OB oERIFEEFHETHRSNA. 1 H 300
mg ORI THRIZREDIKT, I HDL- 2 L &
TO—= )VEOEKTAR SN2, 150mg T
mEEvae 7523y (720535 —8) iF
BT AR LN, SRRIRIMERE IMEE T
Rz&%b (B VFEINTHEE A O
FAIA P EEE L, Willias SRS 2
BRP5ELRT L) 7o EZLNA).

O1H 100mg THRIEROETIZR SN S,
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SR I 2 A o PR IR i K2 i 98 6 L U LS -
BirTbihsb, L L, #HE%E 1,000ug/ke (65
mg/day) #5354 L, MIHMIEEIZET L
RZbd (FHRIERESHEL, Tk
& T 9 % (Cu/Zn-superoxide dismutase (SOD)
WHORT % E ). 21T, 60mg/day T [Akk
DTF=FDdY, IN6D LREORERICH Db
7z (=KETIE 40mg/day, HA Tt 40~45
or 3bmg/day( ¥ @ %)), —F, KHEHIREOUT:
W7 b NZEFAFEE 7 v STk, Ao s T v
AR—= 7 — 1 ZRBDP T, FLrT b 280 A% B 45
E b INERALZIFTIE, 8 (Cw) 258
FORREL 2 5. ZOFREHEICIE, oL
077 A3 ERENLERENEES LT L
Z2HNTws (20034). LL, & b TOJE
BHIHRE SN TR VDT, EHICHET 2 ET 5.

| 7. Enxzewums

HAIZ BT AREEEDIRERIL, Bk L b
TEW, BORERLRLZBIZUTOL)IE LD S
nLo.

OHFHIZHEHENE DD 2\,
OEt: s 37 BOEIED D 20
OfE#AL (HHFL— MI%SPA>TWD) O

G T AN
OHEFEIZIZEEL L (BWEVEZNI L L,

PEETOREDIL V).

o Rl KEE% (Carbonic anhydrase) FHZ
#] (Acetazolamide, % =FR#B L O'F
LI & AR DRI EE) 1B —D> DB,
OFEVADI Y ¥ = Rhinidh 5.
DIEFLALEHOZEL, T E=ETRES
nTwsikavofm (BReEosR
MEWIT TR, KEO LN 1%
V) FENTWS. 2ol LT, FYY
VP -Na, EDTA-Na, TIVKRF T A F )+t
Va—A Na&nh s, T2, KEHOT
HUICEINTND 7 4 F VBBITRIR O
FL— MEIZEDS, HEOBNEREE TR
BIhnwEENTWES.
OfLFIEEHE & o THIE S 2 I3 R D 3

AT NVEOEDTRS TWLIRIEEZ ST

% (Zn, Fe, Cu, I, Mn, Se, etc. DA 7% 2 5

nTns).
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R, FEHESIIFEREY (T ) OHEHR
ZIEIZ DWW TR R CE AR E OB S RE
LT&EDT, ITNEMALTREMLESZ LI
T4, Tabb, HIEOREEREHEREEE O fF ]
EHALETES Y VOO —iE EAT .
WA, BAEEORY & EDRRE L % - T 5 i
RZIZEDREREPIEZ TWE, 072D, W
HRZHBEEREREDO A=A LOMBHPETE L
o TET
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a) BIROETEHEEHRIHEIBEDRRA

R Z I X - T4 3 H H CREMDMET
L, EEROBNENEA LA TS, Z ke
FREDO—DTHY, MO ZOELIIIKRESZ
HEA MBI 2 ZHROBTIEIEFRR LY, F
WRIZBT 2ME DT EBI > TNWDI L%
IRBTE72 F/2, WEHRZICEDIREEED,
WM R Th L K MBBKEEEENE (CA=
Carbonic Anhydrase) DT IZ X 2 EEHI K X
W & ERD TR EBSIICEE L2 2. DIF
2, EFIHHT A OBERISEET.

FEEESR DU
&
FEEESR PO

CA
coZ+Hg)52[Hﬁog H* +HCO,

M2 HEI|HPAETBET v FEIAED

S HICER O, MR R AR O &
I T RV BT 2 R BKEE RGO T I,
BRZERET LT SHERSWET DT SETWw
HTEERWLNIZL®. BIAIL, RERKDRIE
MRS ZE = R EAL 72 EOOMENIZ 54 5
SRR L o TRE - mESNDD, ZOER
RER AT ADZE - AnERREL, 7 v MIRERBIK
BRI EH % BRI S-T 2 LT3 Y F72,
REER KR EE S H SRR Z IR > T b &y
BT L, BREICBWT L R ZOREIZE
CCTIRTFd A &AL (K2) 7. REEBIK
FERIGHEO T ISRV REEKIRE I35 2 &
AR PRI CEEM L 229 /2, 2O CATH
ERNE, BARAEROZHE - mELRT S L5680
LN EDahY), B N TOMRE KT LR
% T v b OWRARE (SRR 65 ORLER CHERR
T&/ F7o, HADIITo7/2SD ST v MBI

L g

BRE BT B KBRBKBREEPET TS

B ORI NIUE CA TEEDTE W 2 L 2 /R TR L% (Int ] Vitamin Nutr Res 70 : 110-118, 2000)

LHERRZUREREICOVWT, DUToXHIcE

LWL EINTET.

@ Early stage (HEFKZAIACA SN2 84 =K
ZHWD 3~ 7 HIH) IREFORE (NaCl (&
) WROBAGEOMA) &, 3, 4 HERICBIE
SN, WIS D ERET (F=— AR
3 (Quinine-HC) 7K¥A#) Z3BINT A X H 1% -
72, L L, WROMEFIZZED 275, Sikao
IBBIFET LT WnwZ L 2FFH LY. Ak
BROLEFIE, ¥ by (TRERVEY)
WO TIZEBHETHL I L2 RETET:
(Ffa). /-, BARORAIRIE) 3~4
HEHIZHRON, ZOBERKEBDEZ#ED)ETH
BEEOY A7) v Iy — L A TE .

@RZHE (HEHRZ 1~ 2BBBORE) : *
B K ORNE 5T % SR AR & = R
(TFH) IWEMMET L7z, ZoFLIFIF 5L
WA, FETROREEBKEESR (CA) MK
TLTWZY AL, 520ARBEEI
THEEMBIEEIIIE ALK T LTV RDS
7z,

(3 Severe stage (EEMEH/RZ = 3 AL RS
BOBEELGHMHRZ) FHEFEXIIILTCELD
L, (1) B (¥ afEn 2k 4o0%k
AREEFHA 3§ % B p#E (Chorda tympani
nerve) IBEAMET L7z (2) =R ER
DFERAHERLRR L B B BT ML) 580 H
72, (3) 4B E o RIS K ZI12 X % MR
B GHTER) OREEBKEERD Y vy 5
EOBATIZELY, Wi CAVI TIE 2 <
CAIl DFHm O T 2 ML, CAIL 2RER
W BEMEAR N LRI ENY. (4) 4
&) RO R ZEAGITIZ XY, W
WEOET 2Bl s,

RIEDF A OBEHC L 5T, MEETH CA IHME
e b OREREHEIMER 2R A R LTS
7o F 7, HALK - BEwh - DIREZWEE (GEEF E
¥z, HERIEBHGEER, Lo AT
K- R (BT S HRER L ED T
BY, MEHESHEEIZLT LD REREEDIE &
B bW EE2IRFL T, B L WiRERET
&5 LM EMHEDTVD.

s:
45 * I
il 4
w5 350 —
ﬁ“ Al . e als
%ﬂ 25l A BIE-PO
2t l -u- Zn-BREEA
3h

BEERISEOBRE  MeanstSE. n=7

* p<0.05 (vs Saline)

3 HNEROKRSLEHZEICOAFERENF EHS
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b) HLEERS JFIVOWMA
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W R ZEZ 5 2 72 OZEAL TR S
LHDUE, KiEHRERKTCTH5L, HERZEME
I2& D 3HH TEAEIMET T 5 & R ARGR
Ho#:Zz2HRTHTCOBERESTF N
(Za2—Bu~x7F FY:NPY %) ® mRNA 38l
®AETL, 7u4+¥t+ 257 avs > (Pro-
opiomelanocortin : POMC) %o &~ 7" F
FmRNA ZEHES LR T2 2 /AL £
LT, ¥ 3 HBOHEMHRZEIZ L BTG
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Present situation of dietary zinc ingestion in Japanese population and short comments for dietary
reference intake.

Michio Komai

Laboratory of Nutrition, Graduate School of Agricultural Science, Tohoku University

Dietary reference intake for zinc has been set at 10 mg/day and 8 mg/day for adult male and
female respectively by the Japanese government in 2015. However, this value must be considered to
be rather lower levels for healthy life maintenance because many clinical reports have said that there
have been many zinc deficient patients and healthy subjects to be treated zinc fortification to improve
the zinc-shortage situation. Moreover, the mean value of zinc intake has been reported around 9 mg
for total adult and 6.5 mg/day for young ladies around 20 years-old in Japan, which means that zinc
intake must be set at much more higher levels than the present reference intake.

In this review, I emphasized also that zinc is essential for maintaining of taste sensing in the oral
cavity and is particularly important for the appetite and food intake regulation through the
gastrointestinal signaling mechanism by ingested zinc. So, we added our results that shows oral zinc
ingestion is particularly important for food intake and appetite regulation. As a results, we have
proved that carbonic anhydrase, zinc enzyme, is essential not only for carbonation reception in the
mouth, but also for basic taste reception and maintenance of normal taste function. Moreover,
through neurophysiological experiments in SD rats, we have investigated the role of the dietary zinc
signal in regulation of food intake. After all, we found that orally but not ip. administered zinc
stimulates food intake in short-term zinc-deficient rats. The mRNA expressions of hypothalamic
peptides, such as orexin and NPY, increased after oral administration of zinc to increase food intake.
Pretreatment with an antagonist for the NPY Y1 receptor or the orexin OX1 receptor blocked
orexigenic activity by zinc administration. The stimulation of food intake by oral administration of
zinc was also abolished by vagotomy. Taken together, our results indicate that zinc stimulates food
intake in short-term zinc-deficient rats through the afferent vagus nerve followed by activating the

hypothalamic peptide associated with food intake regulation.



