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kL Y REZIETIE, kL %100 ~500ug/ H & §IRES £ 72138 0% 53 %, /AMETIE2~5ug/
kg/ Hx HZI\HE5T 5.

L lE T, WS, WEEL, B, M, 2ERAA, B4R IR, SRMEEIE, SE) Ve CIE,
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400 (702 L) 330 (70l L)
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Sec-tRNAIXFF R 2 EEHT 5L/ Tur 4~
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ENHnL ok, AFMESNED, b L IS
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V= AE e L R ORETRICHER S s 9,
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3. ELCDHBEREL L VERORIK

L UEIE ERROY L ) TaT A v OEEEE
DOFNIEIE ORI 5. 7272, L 8
WES—ElE B2 5 L EREITBNTs oo
kXY, kv TuTA rOEKEEFHTEL Y
DULEFEEMEETELEZEZ LN T A, MHEGPxIE
TRz L U EBIE E DR RD L RSN Tn S
BHEUAE60kg) X RIC LW EOWZETIE, L~
BHE 41 ug/ H %82 5 L IM4E GPx G2 Z (T AF]

LT 7 A0S/ HF F OEHBREREL, PE
DOWFFE L MOWZERE K% HbET, 45 ng/ Hx A (K
E76kgDHEME) DXL v OHEFHLERL L TWD
20—, WHOW, -+l ¥ RKEMEDFHICILIMNEGPx
EEOfffED2/3f T3 LTEY, Zofixhbx
Ll VENEEZLEREELTWLY. Lhvkly
BHCER W 2 12— R o 4 AR ER O GPx i M A3
L TWARLHEA S 5037 Znsofudictl »
RZEFHBEL T v, Lah->T, vV Y RZIE
FH OB A S E, ¥ GPxIGEI BT 2 LEIX %
WwWeEZ 505, WHOR, IMHEGPxiENMEE L »E
BEEOMIZY =219X + 138D IRAD KT 5 & LT
W2 22T, YIRIMAEGPx G fIfE % 100 &

L7z& ZoMafl, X1+l v EE (ug/H)Th 5.
ZoOREY, Y=667 ThHRDLEEEAED2/3L
LhHhEEOYXL VEIGEIL, 242pg/HE% D, HAD
AHENLE T, oIzt %x, Aokl o
B FIHLERF20 ~ 25 ug/ H, BNOHEER %25
~30pg/HE LTWwa (%),

BER MOTEREZAL % TREIRE 35 BF ML L Vi
PIERO bz E LG B B0 A EFZETIE, 5
ANDKRFGF CPIEFE 60 kg) D IR OR/NE L >~
EINEE910ug/ H, SAZE L Y hErLREIEL
HEAEEO YL CEIE S P T819 ug/ H L iEE
L, BZLMOZALE T/ L2560 L v ORKE
Helbi #5834 (LOAEL) # 910 ug/ H (152 ug/kg A& /
H), fepefEEdEse3iE (NOAEL) % 800 ng/ H (133 ug/
kgfhf/H)EAHELTWEY, —F, REDOEL ~
MHEDPFELTWET A TOELL Y #IFIcB W T,
FHRE142 N0 L A EREIIRKTT724 ug/ HZ 572
2, L rhERE oL EELTH WY HEAD
AHEEAEAETIX, FELONOAEL 24 L Hl L, A
MEEMR 2% 8H LT, BAL/NLOEL Y Ofif%
P& % 6.7 ug/kg/ H (A DOHE, 330 ~420ug/ H) &
LTwa Y (ED.

=7, DA, DIMERES, HERRE L g a2IkiE
OB BE LB, SO OTFHICLE
Gl VEINEICTRE ERPHHZEZRL TS
IR L Y RRIREDTD A B L OV RO %
HENVA7 250 5LETHMEDEL 1L, L Y EIED



x®1 LLrOEFHEREE (ug/ H)
P Bk Kt
ey BELY werm nes MR WEEDY gwe omes WHE
0~5(H) 15 15
6~11(H) 15 15
1~2 (%) 10 10 80 10 10 70
3~5 (%) 10 15 110 10 10 110
6~ 7 (i) 15 15 150 15 15 150
8~ 9 (%) 15 20 190 15 20 180
10~11 (&) 20 25 240 20 25 240
12~14 (%) 25 30 330 25 30 320
15~17 (%) 30 35 400 20 25 350
18 ~29 (%) 25 30 420 20 25 330
30 ~49 () 25 30 460 20 25 350
50 ~ 69 (%) 25 30 440 20 25 350
T0LLE (%) 25 30 400 20 25 330
i (R =) +5 +5
3L (4 hn ) +15 +20
Lhva -0y NEEZEEHRIZLZ LD TH B, I HLoOEE
-0y NEEOFN R LV EIEHS0 ug/ HR
WTHhy, L/ 7a74 vy OEKEFBIML TV i =]

W e R RS B L PARLDIMEREE DI
VA7 #BORWOIZE, 2L VERE 50ug/H
PRzl T/ 7074 Y OER M SETEL
VENHDLEEZ NS, —H, T A IO AW
&, 300 ug/ Hit\w & L 3B HUE O #EGE A 2 TUHE IR 95 O
Fe) A REOLAREEEZR LTV, DX
DAL DI REER, B XU 2RMERFEOIEY A7 %
OV EWVIBEASIE, ADE L VERO@EY)
RHIPHIX50 ~ 250 ug/ HEEZ D2 ENTE D,

L VERRORBVEME, AE BRI B
LR ENEZER E T 280, NA Y, H#EET
HbH. HERO—EWEEFETIE, IhooEEL &
MBI T AEEAN L VD, FEALYODHRADE
L U HBERURI3E50 ~ 150 pg/ HO#FRICH 5 & BfEd %
ZEATERY. Lol EEoa 0LV VERE
B EpsY B FHEZTEE L VEIE
AR IEHEZ TE ) RZKEICRLIELDHVES &
Bbhs.
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bk MEBHEEOLL ) TuTA v EAEL TV,
kL TaT A VI A BB CORBISHRR I N T
B, FITBEA ML ADS ORENREIIET 5.
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L Uik PERIZUDHE K OEYEIZB W CIER 2 4E
HERE 2 o0 I ICEE A METHETH LY. v
MZBFBEL U RETIE, RIERKS, MRZM, G
BRI, DPAREIEET LI EDPAISN TV ST
FO—FHT, LV BRETIEHRTHL20Y,
v MIBI AL OBEEIULE, MRRORERCH 4
ZHBREEZFIERIT I MmO TS Y, 207
DEYNE, FHEOHLLL Y R2EEIHHT 5720 0H
IS Z K2 T\ 5.

LU, VATA DA F IR B E Db o
TWwhbtl /Y AT A v (Sec) ZifGMEFGIZEE>E L
Ta7rA4 v ORTEET LY. kL)Y ATA YO
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) =S ERNY —  OMBO A R R L, T ORI
DS BRI BB EThE. 2, M
JANTOREDLEHETH Y, W2hDtL /) FaF
A VIIEEESY Y7 EELTHEHALTEBY, 201l
A AR AR ICAFTE L T

RETIH, L/ 7074 v OBEICESEZLTTE
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INFETICL PTIR2EHO L ) Ta T4 U35
RENTWAE(E2)., Zhbid, ZVyFF o)t
¥ ¥ —+¥(GPx), ¥4 L F*¥ v&ITEF (Txnrd),
I— FFu= g v #EEEEDIO), L/ JurA
v (H-W) (SelH-W), &L /") VERERKEF 2(SPS2) D
52005 4 FIZHEEINL. DTIZENRZENIIOWTHE
T 5.

DZIWVEFF vt F L ¥ —+(GPx)

t MIEGPxl ~4L6D5FEEH Ao TB Y, FIC
GPxliZm@cFE Sk L ) 7us 4 e LCTHS
NTW5? . In vitrofff4E T, GPxDFRTAZ LS
F4 ¥ (GSH) % FIH L CEERLKES) » aE MR
ORI E S 5 2 EAVRIBEENTWE, — /T, %
NENOGCPx DB FNRAERCIEEFREIZLY, A
i INESYARIE N 2 iR ki AR

Ghditv/@ﬁﬁwfﬂ’r%mﬁ@# <, K
L VIR T CTIEmRNAR Y V87 EFBL L XL s
FELLCBA T, F7, BILANLAD L) 2fl
DERSGPxIOEHIHEL TV 5E, BIEA ML R
EGPxIDFH L NV EHASEL I LRI TW
%Y —FT, GPxliZA ML AT TOY ¥ /87 H5
BoOBEEY, ol ) 7ar 4 v el Tid &
WIEDTRENTWVEY, TS50 Eh5, GPxl
EEREA b LA S ML BIE R IC EE 2 A %
FoTwa IR sihs. GPxLIZGSHE A L

ROS (reactive oxygen species) # &0 $ 4. Z OMEIET
GSSG (glutathione disulfide) 234 XN b. T D GSSG
T 7Ny TF YETEHRICE ) GSHIZAHR S LS.
GPx2IFEAICL 2L v OB LI LTh T ) 2
v, GPx2OEENIEICERILA ~ L A5 5 5HE
L&%%ﬁ?é L TH5H™. GPx213GPxl & H DIk
FREMEARL, W LKE, tert-7F bk FuLt
FUN, A RFORLVFFRIR, )L UEEL RO
RNVFAFY RRENREINTVAEY, CPx2EHO B
oL Tar A yaEWD SEIL 2B IR HEY)
RN IC X D FEFEINDELA ML ABEICKHT S
O E LTEZE2RIBLTWA
GB&@E@Ki%ka@E%KﬁLT%@%%H
RV BICMEERICHFELTB Y, EaytiaiExE
il T, ARG B R —~ v FEDBEMI T AR &
N, MR E R Lal, W oh0MT
L GPx3DmMRNAR Y VN7 BORBPRONTED,
GPx3 L5 H sz CHIfa MUERLRE S L T b & 1
bits., ZO—FIPGETH Y, L TOGPx3mRNA
KPR EL ) 7T Y ORTIFHIZLLY, =
DO EE, EEFIFEA ML ATICBWTCHIEA < b
) 7 ARBALT A=V b RET A RERH L L
RIELCTWa, HURER T GPx3FEHED ® <, MILA
NLAZBASELEEERE7ZL TS invivo T
DGPx3DEICIEHIZIE -2 &) b o TV WYY, in
vitro Tld GPx3 13 GSH % F ] L @bk 35 % tert- 77 )V
L ROV FY RERITT A EARENTRSY,
T/, FALERF D ORIV L RER Y v hEeiiE s
Lf@%tfwé*tﬁ?ﬁénfwé@

BRI E DR TVPCPxAD EHE 2 ZE TH 5.

GPx4 D HITMBED ) VIFEe Fa~)L+ %
KTH1® GSHAELHWE X3, F4—ViEEE->

Ny EBLEEE L THEHSALY. LaL, &
DL UVEAEBEITIF N UBR) )L VEBERED
TRERFHIC LS T 5%, $£72, GPx4ldMiasts 7+
VOBEBRIBRCEHALA L ADE =L LToRkE)
HHIEDPHEENTNEY. GPx4dMILA b L A%
PREARH, 7RIV AITZFVEREEL VLI L
VREENTETWS, EEICLDZEL VORI AR
DZEALIH L TR % ST I12 v,



E£2 kL) TFOTA ORREE L L L ORI L AR OB

L/ TarA v s e P & EEE BREICIZLLVRR MRRAETE
%le RIBIFBAL A PL AT LT L ORPIZEZ
. . . K DS E . SE, YRR .
Cytosolic glutathione peroxidase  GPx1 G;;J%g %E%%‘fﬂ LR Y A 75 ?}P'; mRI;IE Al/aéﬁifg e g
5. B
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) UG, EEESERIEEEREY R T I L RIE S
NTWBY NEmHORMOYL ) ¥ AF 4 T,
FRLIC RS9 2 FURRALREIC B 3 5 Z L AVRIE S LT
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5L/ HKAT7xz— bty —+¥ 2(SPS2)
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DV B L, L VAT A UNEERIND.
O, L/ ERAT x— F(SePOy) it L LGk L
%%, SePO;ld L v oOEWRTHY, 1 »HSer-
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O ELRZEDRE

R

C: 3

kLU, BNZEIRPPAR y RIEMHILL, T2 &
WHFNF- k BOWEWALZIEIT 2. 2070, L
VREZTIIREDNERIND.

-+l i, PPAR y °NF-k BAOIEHZEANLT, 7
TX RN AT — FOMER apo A- T FEHOTLIE
7 EWRIRAERATER &2 580,

kL Tur A L, BILER OIS, A A v
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KELREIEI L VRZTEINSOEBAY A2 L
FHNC R L o RZEEA ORERAHE ST 5 %9
EENOXL ) Ta 54 2 1Z 2N E T 25
SNTWEY 20O VEF RV F & —
YRF AL FF T VRTEHER R EOREI DD 5 Tn
YL Tur A 0% LR TIIBIZE D > T
BY, L Tur A YPBLNA ML AR ST
BILRT AT LAO—REHoTnL I EDHLMIZS
NTWw2Y 207t L Y RZIHEIER) A7 0
ERARE L Y RZEAEOEREHORERF & LT,
Ly RZICE ) ERNOPEELRESET LN <
FEOBALRITCIREEDZALAR E 2 2 L2tk > T, B~
READERENDLLDEEZLENTWVE Y,
RETIE, VU RZERIZBITWHED A I =X 4
ZOoWTFE L5,

1. RREHF

DN NF- « B & OB

NF- k BIZ 4SS OBl 2 R E 2 B2 L Tw
LEBERTTHY, 2B L OB M RE G R 5% K
JEDIEPMIPAEGER 7 R b — Y A% EOE L O AH
B LT A L T\w5 . NF- k Bidfib 2
LA X o THMALE R, NF-k BOWEHALZ /LT
FIERISHEAR SN L. NF-x Biitko 3 > b o —)uas
BEINTVLFEL LTy u—YRCHEE) 7~ F
R EORFEMREEZIILO L L, PARKIMEREY 2 v
TR EVPFITOLN, KA TIIZL L DYAENF-k BO
TEEIEALDS RO 5N L. EHIINF- k BIZ¥ A X
a4 VA (CMV) R MREREY A VA (HIV) D
B BS L Twb.

NF- k Bt t3 4/ T-& L TIL-1%° TNF- a D13
1) REHELPS (Lipopolysaccharide) 253 1), in vitro
W78 CTLPSIZ X A NF- «k Bifitkfbx it L ) b Y
VAR S 2 EATRENTVE T ZDin vitroFE
BRIZHEE L R ) AR A8 RIRT 28 L 727412
b TBY, wminshiztL itk 7u54
YTHDHCPxDVEEGREINLDIZT 3R EHTH S L
Wz 5.

DT TH RV WH Ay — RADEE

NF-«k BIZ X W EBEHEEILENE5T L LT, ¥
7a* ¥+ —¥(COX-2, Cyclooxygenase-2) » %
29 COX2137 7% Frma U L Thk 4 2 B
MWEEEER LT T IFFVBAIAT—FOA
DLIBBEOBETH ), 0oL Y RETIE, 75
XFRUBHI AT = FNOEEPAOLNDL. TIF
BRIA AR B O —2CTdH b, Mt Tz~
BELTHAET A, BHESN/2T7T 7% N UBEZEE &
LCTIFRVBAAT—FIZBWT, SESFELT
O A% 275 Y v (Prostaglandin, PG) % b1 v R ¥
4 >~ (Thromboxane, TX) i EOREA T4 T— 4% —
PESNTWL .

L Y RZONTIE, MEREBESKTLTBY, &
FADOYX L 5L o TIERENER S E 2 2 &8
WEENTBYY, ZoBRELL DT I7F N UM
HAT = FNOEETHLIEIIRENTVE, Tk
bhH, BV YT L o TI/IMUEESE % $0H14 5 7o
AZHA 7)) v (PGI2) »3HEI L, BRI, I/l
VER % BT 5 ba v REH 2 A2HAT 5 2 L sy
EnTws?,
<7 a7y —%PAWv/zin vitroff%ETlX, NF-« B
&AMy xS EREBEEBLTORY 7TV
VUEARBERORENP L VICL o THIRI END &
L BIXOY, Juxy s oY D, AREBEZROREME
Mg 22PNk oT, FTORY TV DL
EHINEES 2 EAVRENT VS,

3) PPAR y Oifitk L

FERoOvL Ik TURY TV VD, ABEE
DOFEBUTHEKRAEETH Y, EAEFL L TEL ) 7o
T4 VIZXBPPAR y OFEHALA R I N T WS,
LYRZPFTIE, TORAY TS50 YD, EMBEEDT
HiZAonhzw, LArLAE2S, vLYRZTT, &
LIZEIRMPPARy VW Y R THLHZU L T ¥ U %k
MABDZ LW Lo TR L VR FBEICTORY 7
TV VD, EMEROREINALNS. PPAR y 1d%
SEMHFIER ZH T 5. £ L Y IZPPAR y oM L% 4
LCTURY 7T 0Dl EmsEsE EH12,
NF- k BODNANO# A ZIHIT 2 2 L 12 &) KAEK
S5 &I LT p 100,
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EERMAICLVIMF R LV HDLI L AT 0 —
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W T HEERY VXV EATHLT RV KRTuT A~
A-T (apoA- 1)FBIIH LT, &L ¥ 2MEHEN I
TW5 2 EDFDAMIEZ v 7zin vitroWF5E THH 5 7%
CERTWwAE Y F7- v MEEFMICBLTL
L O #E) (50nM) Th 5354, apoA- 1 D%
BRES RSN TWE Y, kL YiEMickoTkL
TuTr A4y OFEEIMEE S, BRI A b L A ALK
52 EIZEHS>TNF-k BOFEHALDRIZ 5 b 7-0,
PPAR a I & ZapoA- I EHMMRESN LD EE 2
Y

5)14 ¥ A1) VFHERERE B L O Y A1) v L DR
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A (SECIS) DHAEL Z ZIHBT AT T =51 Th
% SECIS#i& 8 » /37 B 2(SBP2) BWLEETH 575, %
DSBP2EIZTFDONTHRFEEZHTHRAIIBNTEL
J7asA YPHEET, Lard A A VgL
FoTwaZepish, BERH#ICBVWTEL T
OF A Y PAMERVIE ) DBIE VDO TIE WD & v D) REAS
VTHRTWS !,

L/ 7arA YPER#EELSEL W) 2D
K% T 2RERBHEN20H 5. Misub '™,
L MZBWTHFIZBIT AL, 7a5 4 POmRNA
L EA A VIRPUE L OMICAEE % EOFEN
RohsbZl, in vitro CHIZEIFMIL S L OWiMIRICB
WL ) 7074 Y PORINEA Y A) YiZk B
DT FVmELERBAEE TS L, kL TOT
AVPERI 9T LR ATIEA VA VRS
EMPHEREOUEN R ON L S 2 WME L. MEXY
L 7ar A YPHEAMPEELL T T A ¥ - —F
DOEMEALZ HET 5 2 L2 X o TIHHEfEREE 2 5] X
ST EHERINTWA. AMPIHHIL 7O 7 A > F 4 —
Yix, BEAHMIMIZBWTA ¥ A ¥ Wi o L
LR THDLIET TR ZANVF-R#ERIHEDLS
HELF LA ATEPACK LT FHIICHE

GLTBY Y, b YT & BRERAG & ATASIE Y
A7 D)% —TCHIZHIIT & 2 HEMED S &

6) HURMR A& L v~ 2

WMDY L ) TaF A DL, STEHIRE &
VE Y ORBICEE L 72RER, Tabb, HIREALVE
YBia— FME#EE1-3TH L. FIRBAVE i —
ML 2 2 L2 X DIEHILE AT L ZREL T D
FURBRE A & 450 S L2 FURBR AR VE 121 g — F &30
o7z h)a— M A= (T) L4271 oF
PU(TY Y, T, 2 EWALT 5720 1 HIRIR ROV
EUH I - MUEEEIB LU 210k > T I — FIELIG
HMD3,5,3 -~ I—FH 4= (Ty) IHT 5
VDD L. T, 2 NHLT 256121F, FIREALVE
Y E— FEBEER S X o TR 03,3, 5- ) 3 —
FH A a2 (DN=AT, rTYIH T — ML+ 5. &
BIZINDS Ty B LT & SICHIRER ARV E LT —
FLEER 1 3IC Lo ThHia — MMbah, RNERoY 3 —
FHAu=2(T,) %5, FERBLNMRIIBITSL L
VRZIZBIALIE - HEEEL 2O LRI F
LR DA RZAE ) BHARPR AV E » OHICBE L T
HIDHLDEEZLNS.

2. ELCRZERDFEE

KE D ASP.EN.(American Society for Parenteral
and Enteral Nutrition) 23Z81FC W5t L ¥ R ZIEDIE
We LT, OdE, MiiE, Mgk EIm, etk
BEND L. Zoficd, MORKPLEZORY,
FRIMERD REREZALR B A HRE SR TWwb Y. Hik
BIZBW TR L Y RZEORMAEIE CIE, FRifl
Kolegsit, WERE, FEEEIE, MREIZETS5hTwn
Y7 L IRZICEOTEDEIBANZALTS
DL BRIERPFIESRIENZOPIZTOWTIERLT L
UL THRVA, ZEXONLHEA S =X LD HE
PECOWTHINT 5.
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N, NF-k BOEHALE ML CRIERISSER S NS 2
EERBIRLEA, BHEICBILEL Y REETH L)
FEFIETIX, £ L Y RZIZL S NF- k BOWEWALZ 4
LCOMICH T 2 REREHBEE L ShTwa% K
X, SaHRFEBRBICBITAMEHOILIERE L AT
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2) FRIMER D KERMAEZEAL

B L Y RZITEE D FRIMER O RERIEZ AL O 7 13 1
BEEDRE L, Labe L Y @iRic LSS RL
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ALDOIRREITZH S I EN TV AR WA, FRILERASKERE
FTELRMEANZALELTFLL FF Y Vv EILERIC
BT 5000H5. BILENSSHELLR>72F 4L F
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. FALRFL U, VRXZVLEFFE2TFHFY
YRR 7 LA F FIZEILTA)RX 7 LA F REIGE
FIEFEUGT2HEELHoTND, YRX I LA
F FEITCHEFIZDNA GBI BV THERE RS & 72 5> T
LEERBETHY, BEMF AL FFY V0T
TIEHERE R 72T 2 LA TET, DNAGHLSHA Z &
W% b, ELYRZTIEFAL RV U BRITEHEO L
BEAMETLTLE ) 720, DNAOAKHEIHEZ )
FRIMERDSKERILL CLE) 2L EZ LN,

PRIMERASKRERIL S 259K & L CIIIERRRZAE, ¥4 32
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T7 bIe FOfERICEFoR#SND. 7 hTe Fa¥E
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FEOEBITONIEEBOA GBI R L, M
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Ik FOERZMIENICH A FLEELES I VB0
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EYC, BEME L CRINEROKEKILDSSA SN D b
DELTHPAKITH LA ML F0HL Y. ~
AMLFR L FIIERICGFREPEMLTBY, ¥R
RBFETH L LCTERT A, A ML 3t FIiE, 4§51,

Ve FPOERE T P FOERICETTSI L MO
WEMRTTHEROTE AR T S5, 20720, EHEO
IR DSIE SN, RIMERO KEREZ LS X 5.

Z D & 9 IARIMERD REREZAA (L ZERR AR 3 5B
boTwad, F7:, 2FVLL7T b T FOER)
JEATF IV ENBE, AFNVEEIRES AT UHH A
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FREIZOWT, in vivolfZEIZB W T L Y RZ T
HWHB XM OREY AT A VIBEFKT TS
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In Japan, selenium deficiency has been reported in the patients who were treated with some enteral formulas
and special formulas for medical reasons, including those with milk allergy and congenital metabolic diseases,
because these formulas contain little selenium. This report provides a data-supported approach to the diagnosis and
treatment of patients with selenium deficiency, referring two hundreds and six reports.

Selenium deficiency can be diagnosed on the basis of at least one of the symptoms of selenium deficiency and the
serum selenium level of less than normal ranges.

For the treatment with selenium deficiency, it is recommended to give selenium of 100-500 pg/day in adults and
5 ng/kg/day in children. In order to prevent selenium deficiency, it is recommended to give the adequate level of
selenium reported in Dietary Intakes for Japanese(2015). It is also recommended to give the adequate level of

selenium to the patients who were treated with formulas without selenium.



