YL VRZIEDZEIRE 2024

WO Y RERTHY NIRLY SR bl #Y KR
(ROFTERR Y OBERRAET RS JRZERRT MR Y B
WAAS Y S W Y 2T i

BRSNS BT e St P R i
VIRCERORSE HeE - FE TR

VRITE R / BT RS SE I R S A B

Rl IPNEE e

VB RSE KRR AR
DINIREFRER SRR, 2R R il

D 1L ST B R RS BB R 28D R AR

VEE S EEERGR NESLR

VEHET LY ¥ — b B UM NER

R ROR S KRR e

WEmpiks B<) 7R AN

Y R A

I ERE RS IR AVRE

W 7 ST AT B N ORBR SR B e RIRE T EERe > & — BRI R
YR T SRR

O H ARFRR A AES S 3 4 T VRS

bl

Mk - —ALETEAN H AR AR AR

— 289 —

@6)

S 10,16)
b5

HARKRREZSMEE 0465 45 2024

4021

L VI VEMESIRTH Y, TORZIEIGAIIFTH 5 WIEE LTLIT0ERA LML TW»
2. L UI3EENTEL 2 705 1V (selenoprotein) DRITTHE L LCHE &, FOMEDOELD
S OBILRITCIREOMREI TH L. L /) Y ATA ZIEZIUCHIET 85T 32— F, RNAAE
L, HBRICE > TOREWD ) DAL D, TO—HT, ZOMFTREOHENEIZE+oRIEeT Y
AWHDHEFZ R, Lhd, EEEHZRTEZL UBZNEEER E LToHFEEICo%nb L
R, MBI ERYDH L 2L MG R EEFLER TR TH L. kL ik [ TwrRw
WETE] THH, ZORVIEES T TEEL DT T —FHLERO,S LGV, KZHEIS
S 2ERZTORELGNRGITALY TN, BIZIETNVY Fd e S E x ¥ —CORHEHEL €=
Y =55, MEPORERE=y =35, L /7074 Y TaHET 5 7% &K & REERA LI R OH
b Lz,

AR RS ST EE T EOBIREY — 5~ v TOIt, METEICET 2 MA0ER*
BElT, 20184F [ & L ¥ RZIESHIGE ], 2019 FEBMEF BT 5 L v REIEIZHT 2 BhiEe
% EREH L CTE ZOME, v miEENES RIS, HamcEEe RIzL. Z
D—F T, COWERTEIE [RIMIRGGEE IS L TR & 7 aasa s =
TV B, ALIA L EEBREBRH I v 7 2 L Cv /8 R EE T LA RS () ]
LWV EIBDRED D 72012, MO RZHED BE~ORIMDFEE SN, L v RIFLEOBERIT
EHEL TR, 20 [LIEY ] OBBEIEREZHROTND. ZORENCEEEDboTETEL LD
LiE, BY b0 AIBREERAT L0k [RETF Y A ORBRERKRIS COREET
TlE% L, BB L Y RZEICHTLRKELNT AL LY 7 b RbEEBNRE Z2o2d Lk
VR L Y RZIEIZE DBERDERSEV—TT, RO L ZAIIRRY) B ond ), 20X
L] PERFRNOEHOREIC R > T0E ) IZKL 2.

O, FhTET Y AbNb oI L EREI [ L Y RZIEOBEIGE ] IH5ER) OWET
Lrot SROKRKERYETE, FREN TR L Y REZOER & 7 B/NREE, 1SV IS, HERRET
UE, R, BINCbh7 ) FIRGEAE D L IR ARAEHNC & 2 REEEHATHh LTV 2 ER], &
AEC B, AR AR (R iE) | & ARIICEE Y JAAZZZ ETH D, ZORITDIED]
5T, LR OMIBAOIERI T H & L REZREAEE D LT PR EE SRR R EG Th UL, i
PO A E LATE LT, BREEIR O 2 500 TV A EBIAR SN TW A, 2 L THi7z SR
HRICE Y, LROBKRTOI AL ] BHL2 LR, TL—2 - AV—DF#HIP Y L BB LTHE

DIRIRH P EMROBE R b0 % 5T, BEEFOREOHhT—~, TL—2r - A
W=D ES>PFIZR T ENSLTN5.
WRICEHE 2 PEHC AT TRELRT L L0, FTETOTRBEN S LACFELET

2024412 H
L
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B Xx
[t L RZEDZHEES2024] OFTEI2018FRD S DBE R -ooveveeee 292
£
SSWTIEST, BB DER, BEDER oo 293
X
I. ELDERRHE - HEIRE 299
I, BLIDEIE oo
I. EL>RZEDKRE
V. EPEICHTEEL O RZENER
1 T 1 == PPN
BB ER
IERER oot
n B:HEE'I%‘ .......................................................................................
RIEFRER - FBARFITFRIDMER oo 322
B EEDEREEIR (F) v 323
Wﬁﬁ){pﬁﬁ ('Eggq)(p.ﬂ—ﬁ) ......................................................... 326
V. BELURBOFFE « EIR oo 329
VI. BLU D RBREEDMBIET  -ooovvvvrrrrrmrermrmmmmmm e 334
VI 2L RZEDFE - AEE
HRE g 0D R 336
FRA oo 339
VIL L SBEIFEACEE  cooorerrrmmererhi e i 341
X. EFIRR
BH /N ERER oot e 342
Eﬁ%ﬁfﬁ .............................................................................. 344
IEMBRER o ovr e 348
BEEFRRER - evveemmmmmmmmm ettt 351
ZerEA - E‘%ﬂﬁfﬁé%ﬁﬂ@ﬁﬁﬁ ...................................................... 351
A SEOBREEIR () oo 354
M PAE (BBHIORAE) oo 354
BB B oo s 356
(010 | TR LT T T P 357
STRR  cooeeereermrre e 358
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[ RZEDZERST 2024] DOFIE 2018 FREH 5 DHE =

® TN F TN SN TEA [RIMNTH2 )RS L QIRE R X 2 R HHTTH
NCW RIS, FIELHEEES | DA OX L Y RZIEDFN & 2 25 BT il & %
S BWEEOHBEICS [H L Y RZOBK & 42 2/NR5E, I EE, MRS,
e, FFRE, RENCH 2 IR AE D L < IRREBRIEHNC X B KB EH A TDI T2
HEB, T S, A A RURIRAE (R ) o FRE 43 H 2 T X Cili 2 935 A,
LY RZIEE B END. | L Lz B HRE V170 AENC B 5 L Y RZHE
DR K. JEFIRR

O L VOEIIOWTHiZeh AN Z AL &L L7z, HBBLEHICT I P =27 63 5 2
b N X BTG TERE S (reactive oxygen species, ROS) ¥ 7 F Vo], 2SABEHIZBLT
LAMEDO IR EERF R Lz, T 2L v oE L kL Y REFEOHE

© EHEICIT ARk A BARRIC L, VL R L Y RZOTFR - D

© EFAEIC B ARG A A L7, WL 2 L VB REEAN O

® ERIIB VTS HEII %5 &) IIARICB T b E F Loz K. FEFIR
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L RZEDZEIES

R LY RZEICE, DREERCOAEE LTRIET 254 7L, WEOHIME TR Mo fffbh &4 % 2 iERE 2
T 254 TO2MBNAAET 5.

CDFBEEICAE S OAEATED SN AEF TR CH b G S hTwn b,

- B IER & RS fEBR D D 5 DT, EHIO LIRS (total parenteral nutrition, TPN) & L < IZ#IGR#E % 1T >
TS EAIERDI R CTHEMWICMEL L A flix =) v 7 T2008LE L. ARl Ed3~61HI1C1
FOWEHIHEIR SN TN D,

R VU RZOBKRE % H/REE, SRR, MERRENT, OFE, AR BINSD ) RS L IR
FAANC L 2 HRBEEHPAT DN TV LR, TR0 SRS, Rk AR (MR E) Tldt L Y RZIED
FIEEET 5.

RV Y RZIEDERAIEIRE LT, WIKOMHARLH T, Mo e, B2EML, MRinEkoKREREZL, #1)
o e o B 2 ) e, TR RS, AR RERE S 2 EATRRD SN D

sk U Y REZIEEIRRAEIR & i L I X 5 TR S D,

CHWREHEE LT, L U RZIEDERYD Y, MiEt L oS EILEEME LTS TIZ6.0ng/dLUT, 6 ~
147%T7.0ug/dLELF, 15 ~ 183 T8.0ug/dLLLF, 19 ET10.0ug/dLUF &g L7,

CPIENH HIRETIE, M OEL AMEPMKT T2 2 EPHMONT WD, ZOBMIIIIEDREIHET 5720, %
IiE SIS O FREFE IS U CTHIIEDSLZETdH H. CRPIEEATL.0 ~4.0mg/dL, 4.1 ~8.0mg/dL, 8.0mg/dL %Mz %
L MEETOEL VIEENENLE ~25%, #135%, #50%KPT 5L PRI TS

ELORZIEODMELE
LY RZOBE Y 7 /NGRS, BTN, MEERE, OE, IRE, B
HREEAE D L IR SAEHNC & 2 S BT DT B IR, TR LS e A A R
HRAIE CRIREPE R ) C, FRR4ATHH 2 3_Ciliz 734, L v RZHEE SIS h b,
L LR odER /AT RO b 1HEA L L4723

1) - FZE REEAL - AT, K%, BE - EZ0%M
2) LR BAE, JRILVECERE, AR, IR

3)  WEIR THDFAE, FTT, AT

4)  IMEAER IRIMERD RERIEZAL, KERIEE ML

5) MR T,ffili, AST - ALT k5., CPK L&

6) LEMZEL STIF, TRz L

2. ERUEROER & 72 OB GE S D
3. it L il

A I+ L il (ug/dL)
0~ 5% =6.0
6~ 147% =7.0
15~ 187% =8.0
197%~ =10.0

4. L YEMHTTH S LI L VEEIRD T E T S

P RERLHEHEO L 2. 3 4 23Rz 3ho.
) DRLUATERNC 1. 2. 3 &0, L AT HIOBIG L2 5.

Definite (F5E
Probable (£
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L RZEDAERE

C L Y RZIEORIE L L L IR, i L EOBRIDEN T L THRATH D, Ly REZMPEEREINL

FEBICTIEME £ L o2 L, B L Al e T LD A, wiFchaa kb EM I mE e L iz '= s
VYT 5 ARONFET L.

c R VY RZEETIE, L 100 ~500pg/ H 2 EIRES £ 7238608555, MNETIE2 ~5ng/kg/ HE HZ2H

595,

L AGHENS XD, WA, MR, BOE, ki, 2WERAA W WEIR RMGTEGE SY) L e VlE, b

HHSEPHE SN TBY, [HANORFHIIERE 2025500 Ot L > Ol % B (6.7 ug/kghE/ H) UL L%
BUNCHESG 322 L3faRTdh s, @it AHEMEL, BEICZ55WE ) RIERISLETH L.

s HR AT YpEd, HEIEE L Y E LTIHS72) O TL2 Lo BHE TIE50ug 12HARMOEATIEng/

kg ((KE50kg DL EOYA1E50ug) $TET 2. LV BHANE, TAV A, AFY, A=A ITVT, AFVR, 7T
YA, FAY, HEG SOOI & 27 TEGEE O H (100 ~500 ug/ H) TIREIER IZHE ShTwnzn

AEF RO S ~ 104EB OMEVEL 5~ 7 ALk (randamized controlled trial, RCT) T300pug/ H OFETIX, 3E

THEBEP - 72O TERENO RIS TR EET 5.

®E

I L OFRNAH - #EE

CRERIEAE 2 OB L ALEMHEAET 525, —OBFHILENT 2L 05RO L ) A FF=0T

HY, KATEL I YAF Y THDH. TNHOEEL YT I BOWIUEIZEG L, 90%UETH 5.

RV Y REE TR OB o 7o L IO, A E30ug/ H, KM25ug/ HTH D, 7271,

WARKERNG 2 EDOFEE) A7 AR T A B2 L, 50 ~250ug/ HAE L ¥ Oy 2 I CH %.

L, SO, dCREEAN R, FEWICEAEENTYD. Zokd, ERLHEIEIC L o TR S b —f

72 EHEZ BN TwIUE, & L o IR L) 2 8P E 2.

I. ELoOEE

kL YOEBEHIEEL ) TaF A YR A LT ENS.
cZL DL TaTA JIBLEICRISIZBIS LT\,
CR L Y OERRORIMC L > TRV Tu T 4 Y OFEEERICHMT 20 Tidkl, —EkM oty 2E

WI2E2DWEEIETT F—I10ET S

LU BHDSAMENIZHRRALIER 220 T2, R #fmo £ L 22 X 2 MBI S BS5- L T b,

I. L RZEDRE

c L Y RZTIE, HTERESHHE (reactive oxygen species, ROS) 12 & ) BN ¥ NF- k BASEHAL S A, —illod SehEth

A AL OWEDERALS NIERIEA T SR Sh b,

*NF-k BOWEMALIZ L Y &7 v 4 F 24 F =¥ -2 (cyclooxygenase-2, COX-2) DEEMEHLE NS, L Y RZ

TRT7 7% FYBA A7y — FOS T T RBRE~OBEILOND.
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< PREBOS OPHRIVE 2 Ho~V & F ¥V — A B F IS TEAL Z 24K » (peroxisome proliferator-activated receptor
gamma, PPAR y ) i3t L Y12 X o THRMAL S NS A, &L Y RZTIEZOWHIEH ARG 5.

* PPAR p X THIfaOW ML Z 2> bu— L LTBY, Ly REZTEIMIERIERORES O N,

kL Tus A Y PIRROSHEMMZ AT 525 #ETIEROSIZE o TITbI D ¥ 7 H ViREZ E T 5.

DAL EOHAERB TR RERIEEL S L Y RZOWRESKE , HROBEALR EAE{LD DV IZKTs
SEMEREICE L Y REZDHE LT 2T RN S 5.

- BRI EOROSEAZ LD BB REHTIE, LV Y RETTORMEHOREELIBESINS. BRI
L URAEIRER R L, LESHIIL Vi EAT) S EAERS NS,

V. EPEICEIIELORZEOCER
[ 1 GNIES-
C L Y ERFREEAH L R AR R IR A O M R, 4L T LoV F — IR KA R E B S 0
BRI TIREL Y RZERDRT V.
OB REE I, AR - RV, ABEARY T ARTIER, BEUKTICE 2L Y REZREICR D LTV
AR - A OB O L S EAMK T T % & RO L AEAEL 2 D) R Fwe.

2 fidka=y 3

SRR, MERREMEEICB VTR L YR ZIEARD D I ENL .

BN, MRREATEA B A L Y RZEOENICIE, EFH L OBINOMT, EFE~ORkN, Lo
RN ATE DZAL, L v O OTTHE, HETHR S NS LG GPx DT, RED LA K b 0di s &9
FEFoNb.

[3 Y3

c kL Y RZEDIEDOBIRIE, Keshan Disease (3 lliR) 1A% ik SNTHE Y, L U VTS & - TREATL
HBHIDEMDALN TS,

C FHEDRIEA L Y RZDBDPBEPITONTIERE—E O LRI AW,

CDRBHBRREHOX L Y RZOTER] L&D I 2020 TUE, BHOSARIETFT Y AERVONHIRTH 5.

DA XY R O—KRTB L 0B, SIE, ABBRERL iR SR Tu AR

[ 4 )33

CHFERBEF IS BT IS L O TN E O A 5, BEB X OCHEF& Y 1V 2 DOFkERGRe 7 v
IV OL KR A~ DOERTALNS.

CFBEEBETIME L AEOKT 2o TR 2HERNE, 4 ¥ A Y EBERCHEREZ G L Twb 2 L% wn

- AL E T VI Tl L ST O A S S B SN Tw b2, IFEABFEICB 2 L Y Hlifof ko
VT, PG IET Y ABERSN TRV, L UHITFEI & 2 SRR b BRRERC T REE S hTn e,
- EDY A TOR L ALEW BRI R OIFN AR, 2 L ALEW O E @R GmiE E SR REET
I EVEHBOBETHD.
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BEERES - BIRRESOER

L VEEALTORWRIGREA, kI Vs, ERH IV 2L CW R BB TE L Y RZENRE SN TW 5.,
FAFAE LTI, WrsagHl, AT VT VBRE IV, ERVUHEFER I V2 STh 5.
CEAETIRKEOBHETE L YHiFET> TRV EIEE L Y RZIEICE S,

- MR - WIRACAEHIAT R B ORI & LCIE, ERELSRE (R, SR, R R, B Tk
HE .

- RRB AR - BIREEERIR TOR L Y REIEICH KRR L, VIR E SIS WD 5.

IR, L R EYREEE T SRR DB SN, MRS R 5 T 5.

AEECHEER (F)
- O DS R ()1, SRR OHALIIUZ BB D 2 Bk 4 AL TRAERE T IO & D RIERE 2R LT 0.
- Rl AR & AU 3 5 OB R E M () 12, LA AT VAPARRE LT Wiz, Ly E Gk H

TOREMPATENDLF L.

< AR CTHURT 2 TR O S SR I (3) TS, ST T vk o U7 o, MRN8 7% 202 K % 4807 L O T DI
KICE2DEV Y RZCHEE L, Mt L DT =5 ) V7 233502

CHEIATVRZAEM) HEL L CIFF=EREADVHATH L5, MIBRTORBEISD L7200, KEMB
EROPEH % TS 5.

AR Y RZ 0, KR & MY % O SRS I () Tl DB O ORERS X
QML & L oAiti5 ~ 15ug/dL & HEEf L 35 2 & 24325 5.

BHEEPIE (BEHPEE)

AR EERE TR L Y REEHED DR L B, 79 YV ATORFTIZZOHIEIZ20.5% 5 553.6% TH b
AR R EE R TR L iR E= Y — L, FRICRZHEISH LTI, Ly ORiFREEIT) 2 IR
ICEETH 5.

AT - PRI AR & L T L Y REZEOHEATE W

c L Y REBETIE ORI L ) FEETH S L) i 5. MNOBILA M LA L OB SRS Tn 5.
- ol - BB E R ERERATL L Y RZFVD LRV EHEEINLD, TV TIESO L A ER)S
Ll GHROBETEETH S .

V. ELCRZDOFRA - ER
SR L Y RZHEICE, OREEROAREE LTRIET 5 4 4 7L MO TR R0 Hifbs 84 % nik s 24
%84 T O2HHENAFAET B
DB S DA EDTED SN AR T B IE ShTw b,
C RV Y RZIEOSFAIEIRE LT, WIKOHARECH KT, INo @it B2EAL, RiLEkOKREKEZL, #10)
i R WS & 9 I, HURIRBEBEREE, IFREREREE 2 L0 b 5.
kL Y REZFEDFAEE € L CIEHAIIE, i L O BARIGER L THRATH Y, LY RZDEHENS
SEFI TR L AR IE L, #EEY L YR EAT) LEND L.
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V. L RZEDZE
c L VRIS & i L AEIC X o TR S LS.
C WL LT, L U RZIEDIERD D U, ik L OB E L E L TAL R TIE6.0pg/dLELT, 6~
145 T7.0ug/dLELF, 15~ 18 T8.0ug/dLELF, 19/l ET10.0ng/dL LT & 3% L7
- FAEM IR A SR T G 5 DT, BEITPN b L IdRBREL 7> T2 BHIE, SR < TH @B
HEL U MEEEZS ) VT EONET L,

VI. ELRZEDFH - BEE

1 V)

L VEEAL TR WRERRER - BRIV - ERI IV 2T AMAE. kLR [HARAOAY
AL HE20254E ] o L v o HE s (15ug/H) - SR (0ug/H) 238152, 70" (2L v
20ug/125mL) RV 7 7 LV " R EORMP AT 23 L Y PIREE ST 5. L v EROS VKR (B2
B OB E L &) 2 Wik 5.

- IR AT O£ L Y RZSEDO T RIS 3 2. REIRMGICIE, 7L Y FO2 12%0 Eo/METIZLH
100pg & A & L, SRIREEEMIAH R L, O FIRAIC RN L RGHEHES 5. 1 H50 ~ 200ug DR T
FEEWHEL, 300ug FCHET LI EATEL. 12ABO/NEICIEEL v L LTIH 2ug/kg (RHE50kg BL
FoYE1E100ug) MG L L, ACOEIRICTERIN L AUEEET 2. 1H 1 ~ 4ug/kg (RE50kg ML EO¥E 1
50 ~ 200 ug) O M TR % L LSiEiET 5. 1 HEG 82 1H 1 CARR SRS S OSBRI IR
WIEST 228 b T 5.

C RMOBIRFIIEN L7z L Y REFREDERIET L Y FU100ug (1 ~ 4ug/kg / H) Z BEEHIRIOICHR 5 5.

L VGHENEA D ), L OME EREND EE RIS T I 3ERTH L. BEET AR, HRIE
ZELYELTIHSZY) OMETI2HRHU EOBETIZS0ug, 12RKHOBE T I ug/ kg (AE50kg bA E DB
£1350pg) $TET 2.

H %A

COEEREICH T B L Vi AR H IS A5 2 DRCT THEMIE T WA, ZORCTIZBEWTIZ200ug
DL v % selenized yeast £ LT, LTI ¥H AL 24Q10%200mgHk5 L Tw5.

AR RTE~NORCT T300ug/ HOB TIELHEIE > 720T, HiE~OHGIIZFEEZET 5.

CERBICHT 2AMETIX, 12O RCT CHLEEN BTN L, 20ug/ HEOTRBIRE~OHRES A ST
W, BERIRPEREC X 2 B ICx 3 52 RCT T, 200ug / HOL L v EGOFEIRENTH -7z &
EEA~DE L ¥ 200ug @ selenized yeast & T V¥4 4 Q10 % 200mg %5 D RCT TIXBHEDLEZHD TV 5.

- 3DORCTTiE, HOKEETIRBIRETE L Y OMFATHH A 0~V F F 2 5 —CHADKT 28D T 5,
IRIRBEBECHESE (S5 2 2 L VRO A X G GHTH 5.

L U AHREEEOME T 2 PO — VI RIETREICOWTORCTIES { OFFZEAHE SN Tw 275,
200 g/ H OB FITTEW ST v,

BRSNS 2 PRIRIRIE BN TH 5205, FE G NS OREED S O LT, 200ug/ H 67 H L0
RCT Tldt L & ARG T o 72

S TIINA T —REFIZ200ug/ HE L 2128 X 10°CFU/ H OB % 12720 HATV, iRAIEE B O35 h3380
LTV,
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VI. ELBRIEADEE

S L EE DY Y ATERE(T7 L 2 R U100 pg) 13l AR O 125 Eo/NEIEE L v & LTIH100ug % B

L L, @ a ) — RSN L, A ORIRPC SSEERE S S0 RIS, BEOIREIZE Y 1H 50 ~ 200ug ORT
WEREEZTES 205 AR TG 235E1213 1 H 300 ug FCHULHIRINIC AUMHES 2 2 L A5T & 5.

AR L AL L LS X 0 B EED R
L YR LS CERT T YV RBERESSON DL EDEZT, L ¥ 7Y A 2 bR 2 IR

HTLIZEBEL PR EEINS.

SRl T Ay bR E R L, BRICERL AW S EAEETH S,
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YL Y RZIEDZ

I. EL>DOERKEH - H#EE

Ei34

s RIMH % DX U ALEWDAEAET B0, — kO &
RO 2Ly OGTREORLEEEL ) AFF
ZUTHY, RWTEL I Y AF U THDH. ThHD
Gl yT7 I BOWERIER L, 90% U ETHS.
b L Y REFETFRIOBITII - 72 L IO R
AT E30ug/ H, Zt250g/ HTH D, 72721,
PEARCHERIG 72 E D584 ) A 7 2K 5 BT D
&, 50~ 250ug/ HA L > o) 2 NP T 5.
L AL RN, HEWICEE T
T3, Zokw, FELAIECI > THEINS
— R R AR AR L TwiUE, B L S ERE )
BAPHICIE 2.

HEfR$F2024

L Yide P EEUHEEHWIIBNT, SVFTFA Y
~)VF F ¥ ¥ — ¥ (glutathione peroxidase, GPx), = —
FFu=rfia— FEER((DIO), 74 L M ViR
3% (thioredoxin reductase, Txnrd), ‘L /) ¥ EEARK
fi#3#% (selenopshosphate synthetase, SPS) 7% &', L1/
¥ A7 14 ~ (selenocysteine, Sec) % rx HI oL /) 7
u%%>®%%fﬁb&%%%%ﬂqué,::f
WCRER EAOROMCERS Lo+ L
/%ﬁ%#tb/7u74/®5m%% Y AEND
FTOTULALEEOHEFFICLER L ¥ OWY) %
FEIFF IOV TR 5.

1. RARCHFEETD L LED

L EAATORBETRRETH L0, FEALD
AFEWIELTEL Y 7+ a7 OFEEEHET
5. MUCKRRICHFHET2ER L v baE T L

M I I I
[o] HzN—C|'||—C—OH H:2N—CH—-C—OH HzN—CIH—C—OH
HELVE |
(selenite) c'|'12 C||-|2 CII'Iz
o SeH CHsSe Cll'lz
I LI YRTA Y (Sed) SeAFIEL S YRTA Y (MeSed c=o0 O
0-—Se—0- ' I
I o) o HN—CH—-C—OH
won HzN—CH—g—oH I ch:
(selenate) | H:N—CH—C—OH CH3|Se
CH2 |
o ] CII-Iz V- GBIV Se X FILEL S/ YRTAY
I G CH:
H:N—CH —C—OH se |
| | S|e+— CHs
CH
P CH- CHs cH o
C||'|2 CH: SeXFIEL S AFFZY e I
se ch. © CHs N —CH —C—OH
| 1]
CH: HaN—CH — C— OH CH.OH CHs CHe
L/ AFF= N 2
hidad CL/RESYFA=Y SeCHs N

CH; —Se*— CHs
|

CHs
L/ VTV FUAFIVEL/ =T L

Se™ C=N

G

SeH
NHAc

21> — LA
LU/ L/ XAV (L /—IVE)

Bl RRICEETIELELAALEDY
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iz RENZERL L ALEWE LTE, L U
it L UfE TEREL L (S, kL L (HSe )
BHHNTWE, IhboERILEoOhT, L ¥
[/ IRV IS LY/ R IAVAY S Tl S A
BIZHWSNTWA, L2 L, SElopeE, XLk, &

Ly EA R WS A A VS R
&, b MOMEIT 2 EEOLMPICINS DML L
ALEWMAEIET B R IR, — 7, AL v
LEme L CRRICFEEDHERIN TS 004 <
1%, &L/ X5+ =" (selenomethionine, SeM) % Sec
¥, BWTI/BoOXL YT FasIcH4T AEL
LYT I/ WBTHD.

INEBIORE DS ¥ 737 B4 SeM D FAEATE
HENTWS 20 Il T 2RYPE
i rofmaRhicsne, kL vidSeME T
5 Ry HOFE) RTF RIS L7 IRE TR
FTHEEZOND. L yHFT YA b EICFIH &
NatLl YEERmotL v, FORENRY V87 HE
FDNSeMTH A 2z LT, kL ryEERW
CHEMESEAEY T, Se-AF VML) VATA Y
(methylselenocysteine, MeSec), y -2 V% 3 )b -Se-
AFNEL ) VATA Y, Se-AF NV AFF =,
YV RET VT F L OR R EEOE L
72 EBAFEE STV A K i o
LydbSecw AL, ThxSeMIZEH LTy »3
JEDAF I = UERIEOAE I AR TS, EEL Y
BHIC BT SecElmEN L b L, %@m]ﬁ?f
NBIzDIZINER KRG L YT I /R Wmtf
AEHAEL TR EEZHND.

AL WEE 7 a7 7 — B TR 5 & SeM At
a2 ehn, BESFOLL YOG TFHEIZON
TH, TORPIEY V87 HHOSeM Td % LHfEET
20 EEBY ORI, SeckHTHEL T
0754 Y OHEEFAMLNTEY Y, FEBHWOALH
o> 7 v 77— CKEWD?S1ESeM E &bz L ) T
T A YHRDSec HEIL SNz L 2 2 AT v b
TE5Y < ryufomaNLHEICIZEL , 21>
EIFIEN ARG T2 L ALEMHPEET Y. 2L
ST UOFHATASEL ) AL VIRIFEAERETE
BWEW D EXY EEOAE,SERT AL V5

FHOKRFIESeMTH Y, #EhiktL/, 7a71 i
HkT AL ) YAF U ThHDEFMTED.

L UBRELEHE L CEIE, SN Ao
5 CEERCHEBRILISAMEN TV DL 2 EH 5.
OAEEDS L S b A% ARSI IRE L
THh, ARHREE, MR EO IR A
fl2100kcal 72 D AR5 5ugiidiing % 2 &2 5
nTnz,

2. BEHMICHTEEL RH

ERmLPLAKENALTCTHERS L L AMLED DR T,
SeMIZ A FA4 22D, L YBRIIHEOR® S AT LA
AL CRIERE QWA TIRINERD Y. 725 LSe %
Fr&, Aol AALEY b EHIIIEREIHLE T
WS LTI FEAT T 5.

CESEBWIIBIT L L T F Lo M

L ibE o T, @it L BRI T TR 2

ﬂﬂf B EY bt @ik Ly BRIGRIMERICE
IZHLY SAF TV F 7 ~ (glutatione, GSH) & Kt

L, V¥ F4 &l / M) ALT 1 F(gluthathione
selenotrisulfide, GSSeSG) # X3 5. GSSeSG i, 7))V
yFF LY sy -k o> T, GSSeH % #THSe ~
LS N A, HSe (Zi#Epiiiisn, 7v73vo
F A — VIS LT Al s s, TvT s v
&mntftb/ib%b<H&z@ﬁ@f%ﬂﬁ@ﬁ

D AEND A, EOBIEIISATR W, —7,
tpz&itp/inr4y@é&ugwfmtvyﬁ
LRI SNADT, it L YERICEITTS LT
5 EIFEFETH DD, ZORILVBED L H TN T
WD DOPIEHGL TR,

EEEB O LE 250405 2 By #75, B et
LoAbEW Vo 72 ASeMIZEW S 5 2 Lt s
Tw2?, A RHICHERT 2 SeMICIE, 4
KoL oIMZ, BHNMEERO L OFEEFNTVD
2 Lz,

EWESeM & X F 4 = Y 2 KHITER VD, KA

12 A5 7z SeMIdi% - RF#HICBVWTAFF = L L
Ex L b Thbb AFF=VERUERTRILS
N72SeMIZT I VT —IVIZAY, —ikDy w80
DAFF = VEREOMEICIRFRMIHFASNS L L
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B2, FIUAANT L= 3 URKICK 5 TSecl2%
ana®. F7:, ROLRFGEAUTH L2, —H
By AZFA=ry- )T —BIlEoTAFLEL ) —
)V (methylselenol, CH3SeH) % i85 % 2. —7%, Sec
EYATA v e R BRWEZITE. ThbE, Secld
L)V ATA ) T —BIZE o THfREN, HSe 12
BWENDY, Bl vBECHRE SN BEEICS
INLEHREGEL YT 2 BEOAHOFEMITA
THhHH, 72k ziEMeSecF Dt L ¥ 2w EN D
DOOXL ) FuFA VIHHERTVwEDTY, —i
13 CH3SeH F 7z 1xSec & #HI L CHSe 124 sz &
HETE D, ELAF VSN L YDA F IV
SISO TH 5.

ML L Yy BLOELL YT I MBS ER L
HSe &, ATPEISLTEL ) VEEEAMT S, &
LY UEBIEARAREYIVARNA ERUSL, L/ ¥
A7 A Z)VtRNA (selenocysteinyl-tRNA, Sec-tRNA) %
HRT 5. Sec-tRNA SRR HT L L /) 7
0T A Y ORTF FEHPIZSec 2 IFiAT L. ¥ v 878
A2 Sec-tRNA DS Sec & ¥ ¥ /87 MO T 3/ FRAL
BFIHZHLY sAte 72012, &L/ 7054 > OmRNA L

ZF ORI R 2 T L X 2 N (UGA O F ¥ & i 7
SecHf AR ZHELTWEY, ¥ azkifidsri L

12&h, e MBS HEEOXL ) TuT 1 L OfF
EATESPIZEN TS,

HSe IS HEICE 720, €L/ Fus 4 VA
ENBVLOE, AFMEENL 2, b L TR
HLCHEReICHEES D, EmEkiED £ L VR
IZBWT, L YRRLSETHEO L VY ke
THRYAFIEL = AORETRICHEE S A7)
HEKEO L L YEROEEIE, == BEFT
BT ATV L OBETIFEIC SHRHIEE 5.

i Lo BN R P T e A 12 BB PE O T W HSe
BB END D, SeMiZVozA—ED Y Y IXIED
ATk Z VERIEOM BRI AENDb. 2
D7z, SeMO @At F i atkE Il L o X
DBV, 7k 2iE, LEROMLIOBEOLL VR
L VBT M)y AL LTIy M5 T AL, L
IR RIAIN L 72 8 ¥ 8 7 B D S T
X275 SeM#H5TIEZDL) kL sy 8y
B shzwn?, soi2, vl y@zedy Lz
AL IEMIICHEEL VT VBRI E TV

AR BRPOFTEME
. wL/7a51( —BROEU 08
LB (secHE) (seME)
BB (] I
BLISRTAY L BLIAFA=Y )
(Sec) (SeM) AFIELIDRTAY
GSSeSG l l (Bl BB THIEL-EMICER)
7z

GSSeH mmp ELUALY) mmp AFILtEL/—)L mmmp SAF)LELY

(HSe™) ¢

L/
(HPSe032")

Sec-tRNA

wL/7ar1>
(ERROBEERE)

(CHsSeH)

L

(BRERGNHITRICHR)

FIAFILEL/ZDO L
ROt 5 %

X2 =EEBMICHITEELKH
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BOZok)CHY L SIS, FL kI
ZEML, L VTV AGAEIIZEESLET
b, 72720, SeMIZEMHE oKL ChHIUTHE L L ~
MRS L CTIRBUETH B 05, AF 4= Uik L Bl
TEHEBET L e0b, RIKSGOBEOREIIOVT
IR LETH D

3. L OHEEREL L EROBIR

LU VEIE S AN O L ) SO T A VR ED
FHCIXEOMB D H 1, L v RS —E il %
A B EERRIIENTS o2k, kL 7O
TA Y OEESNT 2ENEL Ly OLEREE
RDHIENTEL. MEFEGPxIHMIXE L VB R & O
IR b o &b KRS T b, B (KE60ke)
Xt 5z L7z P EOE Tldeob L 28I Tpg/
H%&#2 2% & M¥ECPxHMAIZIZEAL Cwie®. 7
A F1/ Jr 0 QEFBUGEEE L, E DML & o
G REDH LT, 45ug/ HERA RET76kg DB )
DL v DIEEFI TR L LT3,

KL VR 212, ERO MR RIERO GPx

5

46% 4T 2024

AR IEA L T il v ond 275
RO DOHIETIIEINED & ) 2t L v RZAEGHE
LTwaWT®  L722his T, kL Y REEFH BN
25k, MEEGPxIEHEA IR 2 LEIE R EE X D
ZEbTEL. WHOR, IM4EGPxiFMEHAIHED2/3
ThT L Y RZIEETFHTE L EH 2, MHEGPx
e L B L oMo ERIESWT, L
COLTERE242ug/HELTWVREY, HARDAYHE
LT, ZoficiEos, R10LH AL
v OHETETFH TR % 20 ~ 25pg/ H, HEIROIERER %
25~30ug/HELCWw2™,

BER RDOILREZALE FAEdk & 3 5 EFMEL L
PR A EAL A B bIC B A WF%E T, 5
ANOR G CPEAEE60kg) O HREFAER O/ L~
R % 910ug/ H, SAEEN Ly HhEEs s nE L
TR O L EIE % T T819ug/ H L HEE
L, BRZLEMNOZLE LY FRA Y ML AEO®
L v O/l (lowest observed adverse effect level,
LOAEL) #910ug/ H (15.2ug/kgFE / H), EHMERE
(non observed adverse effect level, NOAEL) % 800 ug/

£1 ELCOBEEREE (ug/ H)

TR T ThE
s WERY wwn men MR WERY g mes T
0~5(H) - - 15 - - - 15 -
6~11(H) - - 15 - - - 15 -
1~2 (%) 10 10 - 100 10 10 - 100
3~5 (%) 10 15 100 10 10 100
6~ 7 (%) 15 15 - 150 15 15 - 150
8~ 9 (&%) 15 20 - 200 15 20 - 200
10 ~ 11 (%) 20 25 - 250 20 25 - 250
12~ 14 (%) 25 30 - 350 25 30 - 300
15 ~ 17 (%) 30 35 - 400 20 25 - 350
18 ~ 29 (%) 25 30 - 400 20 25 - 350
30 ~ 49 (%) 25 35 - 450 20 25 - 350
50 ~ 64 (%) 25 30 - 450 20 25 - 350
65 ~ 74 (j%) 25 30 - 450 20 25 - 350
75 LI E (R%) 25 30 - 400 20 25 - 350
R () 5 15 - -
LR () Y15 +20 - -
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H(13.3ug/kghE/H) LA LTWAEY, —J, %
HOLL Y HHENFELTVLET X)) IOFEEL Y
HWIZ BT, WHEFL42A0L L VERGEIZRKT
724ug/ H7Zo729%, L rhi#dE o7z LTw
BT HAROEFHHPIEE T, Lilo NOAEL % %
LWL, AHEEERTF22EH LT, HALNED
Lol EREZ6.7ug/kg/ H EADHE, 330
~420ug/ H) L LTwa ™ (£1).

—J, DA, GIVERE HERERE LD R
IRAE & OB & MEE L2 SEIIgEE, SRS 0 TFRIC
VBV VENEICTRE FRPH L 2R L
T3 b L v RBKRESDFA B & OISR
BOREV A7 2@ b LT 5MRN0E<1E, Ly
BIED LRI -0y NEEZEEHRICL7Z20T
HHOY  F—m ey NEEOFIEN R L ERE)
50ug/ HRWTH Y, L/ 7074 v OEERAE
HLTOWAWHESH L &3 WEEETL L, 24
ROMEREEDOIE) A7 25O V0l
L UEIEZ50ug/ HU EIZLTEL Y, 70514 v D
ERE NS TBLENSHLEEZLNDL. —F
7 A B O AWETEE, 300ug/ Hitw bt L v B
DHEATEAT2TURE IR DFEHE) A 7 & oo b W RelE % R
LTwa® DEXD), HPAELIERESR BLO
2RIMEIRIFDFEA ) A 7 R ED v v ) BlEH» 51,
DY L IO #Y) % {1350 ~ 250ug/ H &%
RBIENTED.

YUV ERROS VN, S8, HA - IME B
LR ENER TR E T 28, 828, T
HbH. HARO—EHREFTE, INSOELL &
AR 2 &L VW20, FEAEORARADE
L HERUERIE50 ~ 150pg/ HO®MMIZH 2 L AfEL 5
SERTEZCY L, HECIADOXL VERE
MRV L2 A RAZTZ IS LV ERE
250ug/ HERELTRIZRZKEZRDZZELHY
o bbb,

(i H5%EL)

I. LoD
EE
kL Y OEREIERE L Tas 4 Y24 LTHRIR

SNb.

AL Dk L TaT 4 VEBEERICIGICS L Tw A,
LV ORIUEORIINCI L > TR L Tu T4 Yol
PEGERZINT 20Tl R, —Emb okl
VERENT S L EOWMEIET T M —I0ET 5.

L S X B AENCIEIRALE I 720 T £
KR MW RO L IS X B M5 A D S
LTw3.

FU®IC

BEENT, L ZEEISEER LY ) VAT A Y
(Sec, 1 UFHRLEVEEETLY 7 ELLTF,
L/7uasA ) UTER %5813 %, Secld v A7 A
¥ (Cys) DSIEF A3 SeJf F 12 i X i o 7245 TH 5.
FTRTOYL ) TaF 4 ¥ OEWIWED Sec-tRNA D
7 v 277k (knock-out, KO) ~ 7 Z3AFATHE (4L
HIE)THHI NS, L yOREEEEL  TaF
AYOMERICE B 2 ERFEH S T Y,

1. EL/7aF71 > OEEE%E

v TR25MEEO L ) T T A Y OMETF AR E
ENTHN?, ZOKRETEEIRNTORALERTTRKIG I
Bb b, R A M, A VA T DKL THE
fELTWA.

vl 7aT A e L TR EE S 720 GPx
Tdh 5. GSH% il L LT H02 J O 0z L
(LOOH) & #=FEL, H20 K7 v a— VEI O LIRE
(LOH) 1225424 % (143). GPx I, WAIIFHER &N/
MINE T o GPx 1AM, WIS T8I % GPx2, Il
WEHIZW S5 GPx3, ) VIRE BRI b A &
TAHIENTELGPx4, BILUHETFRITA2 SRS
N7GPx67h 57, TN oo TCPx1IZARIMERR I
Bz X oG OMBITHFEL, BHIZLEL, L
VAL ANV & P RO LTI SEILT S, GPx3
FFICERECHR SN TMFERICaW S N5, kT
DO GSHEE IZuM LNV & JEF IRV 720, Fiksih
72 GPx 313 ALk o M2 JHAE L CH202H 2 W 1
LOOH#{HFELTWwAEEEZLNTWAY. GPx4i3%
COMMBTHEIL TV D75, FFICHIECTORBIAE
T OBRICEERSEHERZLTWEY. 72, &
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Pt 2) YIREO BB L IE L 352 Lt
T&2M—DGPxTdH 5. GPx4 mRNA OFIFRBALGAL
BOFEZLY, Iy FY TR, MR
DGPxADHER SN, 72 RN A VI A FIZRIEL
THARRED ) Y IRE OB 25 LT b, i,
R L S ST AL LT 72 a0 b= R
OEEDEH SN TWDA, GPx4ld 720 b= A
OPHNZBECBEES L TWwAY. GPx4 KO~ Al
EHIETH 5.

F 4 L K&~ (thioredoxin, Trx) ¥, GSH &iEAT
HEARN OTEERRFETH LD > T0 ARGy /%
JHUTHDH. Trxh Mo ¥ v 37 WD S-S % RmIcT
LB, HEOCysHEEN-SHE A HS-SHIZARL. h
ZRITT AHED TrxRTH 5. TrxR I3 C AT
Sec AL L, BICHEMEICES-L Twb(3). X A+
* L F¥ 3 ¥ (peroxiredoxin, Prx) &, H202d% (%
LOOH & U LTIy AMFHZ 2. £ OB A
L72PrxDS-SHEED Trx/TrxR ¥ AT L2 L - TEIC
IND. TrxRIGAIZE CTrx1 2#&E L L, TrxR21Z
SRV TIZRIEL Trx2 %3 & L, TrxR33H
HTHBT 5. TrxR1K U TrxR2 KO~ 7 A4
EThHb.

H46% W4m 2024

FRBAVE IZa v EEFEZ4O0G0 T 00X
(T4), 320G ) I—FFA 0= (T) A H 5. T4
i — FLLTT3, &2 WIEAGEHEENC RS %
g — FJ o= i3 — FEE (lodothyronine deiodinase,
DIOL, DIO2, DIO3)kwihdbtlL/ FusrA T
Ho"

Selenoprotein P (SelP) IZ i+ 12 b % S FFHET 5
L/ 7usArCThb SelPixls FHIZ10MH o
Secx G T HL=— 7 ez ib, £ DSechC
HRIRFRIC R L THEEL TV Y. NEKBM D Sec1E
GPx BN G ARIE S T2 Y. R T
GRS M IS R 2 2w S . R, el
DHFRIZFEI L T2 7R RS VN7 HE %%k2
(apolipoprotein E receptor 2, ApoER2) ApoER2 1 SelP
MHEET AT L THEICEL YRR LT, SelP
DKO =7 AR OEIRZ R TY, 4, #BFO
SelP 3, HERHOIIEIZG T 52 LATRENTEY
DR OWEDERNHFE SN LY.

GPx, TrxR, DIO, SelPOfEHIzoWwTiX, &L~
RZIEDBHIGE2018] IZFEL CRTMENT VB,
FRebstow L ) a4 o T, HEETHEITRZ Ot
DIFHE D ST H O o 72 b DIEFE2O L) I2T7 )V

.&?‘*@'
R \‘J)
® !
9 &  HO0
O e 8
S-S v——
NADPH B GSH NADP+
4= TrxR S!, S;H
4= GPx
NADP+ S- SH S-S
GSSG NADPH
Eh [314:%)
H,0
LOH

LOOH, BEEANIVAF F; GSH, ERBIIVZFF . GSSG, ELRIIVEFF
T, FFALFFYY, Prx, NIVAFILFFIY

K3 JIEFALNIFRYE— (GPX) RUFALREIETEER (TrxR) ORE
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77Ny PTEHINY BETALR—ICEE S A
INSOHHELL ) TaT A L OREREIC
B3 B IFE DRI HEA TV B 121,

—f%lZ, S-SOBITICHEGT L Trx Dy ¥ 37 H

f.lU

LA,

L Y RZIEDZHEIEE2024

%2 ERMIHBFBEL/ 7OFA1 > (GPx, TrxR, DIOLIS})

1%, Trx fold &MEN 2O HMEREEF L, <7
F F§H 12 Cys-x-x-Cys (CxxC) €F— 7 %D, SelF,
SelH, SelM, SelT, SelV, SelW i, Trx fold Df§E%
b, X7 F FHHIZCxxUdb 521 CxU (SelF) DIF

MRy EfET4 MRBNRTE i Wi B
SeP15 & LCRIES 7z, AFHE, e, AUSZAR, REHCCTISHL
SelF  SELENOF ~ ERWIE  ERICBWCHSZEDT+—VT1»7, N7Vav bl CxU, Trx fold
5. ER AMLATHEIN D, FEDPAPIHIEH
BACELRICIERIC L) DNA 3, MRS, L
SelH SELENOH % AR T T CxxU, Trx fold
ER i EHBLOMTEI. ) VIRHA BRI CEUOME. KO <
Sell  SELENOI ) Fo  UAMAEBOE. b PCSELENOLEIR T RRASIC L piatA  CARATHHC U
PEAEVE R R O e d 1)
) SelS L, MIKANREAFEL. MO ER ~o Caiit s -
SelK  SELENOK — ERML 52 Citibic s, b NCILOlico 5B, C oAM= U
SelF LA AHM. MMCHEEBL FA—I VAN 71 NI L
SelM SELENOM — ERWIE  JelERE LTHRE BUR THTOL 75273 ) 27125 L, CxxU, Trx fold
SELENOM KO =~ 7 A\ LARBg i 5 0.
Cai&s /378D EF hand LEPOWEHY, ER LI
YRUTHEO Calptz il ER TOHELEMIZLY, ER
SelN  SELENON — ERML 2\ V22l HAOKMIZEE ©hC SELENON iz T
DTN & D a5 B (SEPN 1-related myopathy) #10).
Sel0  SELENOO 3+aryR\)7 & X7 E~OWMFE AMP G CoAR Ui 712 CxxU
W FICHFECABR SN, MmiFHcawmsh s, mifhoEEE
SelP  SELENOP HVWKE L) 7u7 4 v ROV GBS SELENOP  Sec % 10 5>
7 KO ¥ AR RE 7R3 38R D SelP 1L MR IRIZEE -
ERWODIARTF—IVE 80 ED S-S #liG & e, M
SelS  SELENOS ER & A G 3E3H. Y G SELENOS {10 SNP I BIRTE(L,  C Rz U
FRLSLHE, BERROW, LRI R e &k B i
ER [ B COBEINI R ST, Bk I T IRk, e, ORI,
SelT  SELENOT ) e | HAEOBVELSrillfd | 5e . ER AP LAPIGIEAL i CxxU, Trx fold
RO REENER.  SELENOT KO ~ 7 A JEHEFGE.
[ R LIRSS, BRRIERAL L RIS SEH 3%
Selv  SELENOV — #IBH 4 "n N g ENov KO < v x il g R, CxxUs Trxfold
A, MCEER, LYK ZCHRBESHMIE. BE
SelW SELENOW  Hifa'& HIREOEE{LZ RANKL O EFHTHREILEOYETY > CxxU, Trx fold
7 & IERAL.
SPS2  SEPHS2 P sﬁj;lbgr}&?;eﬁ L ATP 5t/ ) U % LT 5. SeCys-tRNA &
MsrBl  MSRBI A AFFZ Y ANTHF Y REFITTHIEM. [HFRE SelR.

CxxU : Cys-x-x-Sec
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TSecHEFET A Y. Z?dH b, SelF, SelM, SelT i
/N (endoplasmic reticulum, ER)IZHFEL T 5.
SelF, SelM, SelTIZERNTD Y ¥ /37 HoShEEH,
BRI AT+ =T 1 v TS SHEGERILT S
FUSIZBH 5 2 & TERA ML A2 25 % #50
Y SelMIBHIR FEHTOL T F > v 7 F ) ¥ 7 ok
OG5, SelTIZIBRIICSEELE L, KikT
ARV E VMR TEI L TWw 5 Y. SelT KO~
NGB IETH 5. SelHIZEN'Y, SelV, SelW 134
JUEIZRTE L, N2 oFBArCRAL & T 5US 12 B 5-
LTw2. SelWIfiA TR ENZD, MToOZRBL
G, SelW ASHUE ML oS AL A T2 2
LIZEDVEO)EFT) Y725 lboTWADHZ LD
Hane®,

Sell, SelK, SelO, SelS 4, TrxR& [k, CAiT
FEIZSec BFFE L TV 5. SelSIZS-SOE TSI B 5
LTwa A", Sell, SelK, SelO® CHUMITHED Sec
DR FTUENIRENTDH B, SelS I3 HE 5
TOFRINE < € MIBYVTSELENOS #{EF D SNP
B IRTEAL, NREEEE, WA, OIS RESR &
B 2 2 LS SN T2 Y, Sell Iz EREIZRTE
L, U VIREOERICES LTwa ™, dikfiiERe
THIFLOFEREIZB G- L, Sell KO~ A IMAEFIETH
%. B MIBWTSELENOIE{E T O/RIZERIZE 5T
TRCEHE & TR & E L T D BRI R S
HESNTWAE?, SelKIFERBEICHEL, LM
HEOERNO Caiii A& iHi§ % 2 & THREMILOIGEHE
LIS LTwa® . b TIROBTOREB L N
B0 SelOXI by FYTICRIEL, ATP2 6%
L7z AMP % & /%7 BRI N 2 SUGIZ RS- L
Tw3®,

SeIlNIZEREICBIEEL, Cafiesy v /37 BIZEHED
EF hand £ F — 7 LJELOW#EZ A 5. ER~NO Caff
TGAHOIRAER ER COHMMALIEAIC LY, ERA ML
A& WHIT BIER 252 SelNIEHIA OB IZ B
THEETHY P, b MIBWTSELENONBIET- 05
12 & B RO AP (SEPN 1-related myopathy) A%
MoENTWDES,

PEDdTRTovL ) 7u054 v OEBHEEIZBW
T, SectRNADLETH B Y. £ L /) v EREHIER2

e

H46% W4m 2024

(SPS2) 1%, Sec-tRNA DR UGIZ B\ T selenide (HSe

)EATPABEL /Y YEE(SePO3™) & A3 % KUt
it AR THAH. FHREWT L2, SPS2HE D
SecIEA BT H YL ) TUTFA Y THDH?.

AFFZVEBILEND EAFF VAN T+ XD F
LY, F YT ERDRTFF = UEIDE L E NS L ¥
NI B ORI A B E /26T AF A=A
VT4 F Y REBILT DBERDIDOAFF =V AN T + F
¥ KL ¥ 2 %—+B1 (methionine sulfoxide reductase
B1, MstB1) it i Sec &5 LT %™,

2. ELBRLANVICE->TEED L DHRE

19804EfC, F 2GPx1 L2 AE S T e 2o 721
812, Behne 51X GPx1 Pt L/ 7u 54 v O&EE
PEZ RIS 2 BRI e BF e 2 4T - 72 5o Mo
DR L2 L v REHSG L, L gL N
WA i LR T, L Y RZEEIC E DML
L L UHERICI) AT N e WARER, L
CRZEEIE, FFBER O S D & L AN, KL FUIR
B 72 EOWGIEEICE L Y MELEIICHY AT AT
Wiz, E6I, ZNSOMBIIBWT, GPx14to s
UNZBEIZEL YLD S LMY AFN TN —TF
Ty N EOEBRIME L VU RZATHET S, I
Dt L v XA L, GPx1 oiftkd 28
ETFT 225 W, B2 ETIEEL ViR R0
BFLAVY, TRO5DHMRII,S, AR ->Tot
L7 A YOEREICIELIILF-DHY, &
LYRZEIZIZE Y eIV F—DFHVEL ) O T
A~ DXL B S, ISR SN L
DEZFFRBENTHEY. GPx1IHERLEERE L
TEELEHNEZFHF2LOD, LI LF— 13K, &
LU RZERIZIEMboE L ) 7TO5 4 vile L v R
FThIODOEL Yy =) LTOREEHE) EEZ S
NTwa, TEOEIZLD, LL Y RZEIZLZD
PREA MR T A S e EE 2L ) T T A v L LT,
GPx4, TrxR, SelP72 i3 T7x<, #ilorL ) 7ar
1Y OBEANFHE o255 Lal, RLEE
DYV Y REZIETH B wIldEE, EBREBYE L K
ZIZLThH, hrvidcntLy /) F7ur4 KO~
TARMEE L THHHINT, ZOHFIIEAHO K
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YLy RZIED

BELHENTWD, T2, wllFILEBIIRR DR
TEHRLCLHETH 225, HECEEL v i TH 5
LR Tkt L v RZIC X 2 EEIR A LR E DO FERE ) A

7 OWMAFRESNTBY, WHOECDOER D LR
HWoFFEThs.

ML e, AR IER P2 GPx 1, LT 12 GPx3,
SelPHH 1), ZOFHEERLEA L ¥ HKEL NIV O
LENDTENL . EREWELL Y RZATHE
FTrEINLORL ) TUFAL YR EAL, 0k
LVryaifiT AL, MOBMT 5. LaL, ¥R
LovvrE#if L a, b0k, TuTrA
D DLVIEERZEIT L R, UL %
{p%. & M TOWMETLHEBOHRIHE SN T
b, Za—=T=F F KEFLVIVIMN YU AFa
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ERNTH), BAEVZELESIRIITE v, L RTINS EE] S22 | AVBAYY NI Y AFEA=V - ALAZY - T Y VBREBRTL 0.2
EECED. RECL VBRI PREEEDET TH | 530 VU ATy VRERR 02
P LRZIEOHE R ER D, LY OFMIHELTE, Bk | MP-11 |67z =7 F= X TF ik 16
015FICAREEBARLVELL VBT MY A0 4 EHEGER KRBT Bk |0 MM5 - [{E) 5L _ 13
BMARREI, B3 07 5 CBREMSACE T Fretas b, $EW, MG R T IC LS P Ty T A L7
W5, 2023 BT EHERBENTRIEL Y 5 =250 L, tLURZ, kL YEITGEDF—T—F % % il
N % N
RROWFRIN 7 HDL L v EHEEESITRT". ISARCEMRER L, 18DFLE XS GHT L7z, O, BRIMFHEILY
e A e LY (pg)
= i “” 100kcal 7z b
R4 FHRINY -BEBRBRIERAROEL CRZEOHE R 8103 |7z ANEE - T I /WAL - TV X = VT —3aT 2.8
= Uik 502 | A S N v AT s =327 2.8
| v | R wvomzomk |  SETE | g | | Wi | 880GH [Bn)vh ) 7—327 28
— - Wit 603 [#EHE MCT 7+ —327 28
! ?7%42; A LR 6:2ug/dL TS A A | 2002 Wit 8I7B |rFv7+—315 08
ik MM-2  |[f&AY) 7450 1.2
Brdi | B gemptmpen ] 9Tg/dL_/| mLos—n® | el | 2003 S IV [ 13
4w | w3| UE - ¥ - Fik | MM5 &5l 13
91 | B1 PPy — . G ik ML-1 |1 25
7 R T AR AR 97ug/dlL | TLi#—L P | 2003
(4%) | %3 " 5 He * 0 ML R R
5% 5 OV =7 i 1%, MOE 2L . S N
5 i AR | A T B R Al 14, kﬁjjﬁ{i? ' 2ug/dL IF | ZLos—V P ™| 24£720H | 2007 EMAREAFHR I VY TERBDRFHRI VY
LI 1 B e N o “LY (i) N o €LY (ug)
of | am | HEREK | pmmgrn g | r worgaen | A9 | 2007 Sl e ooy | | e Mo T
B A= A e & T WA |V AWRDERGRIL MCT 71 —327 | 238
FH |72 2VT TV BREIVIRER 0.2 UG IMCT 74 —325 28
8AH | A | KM AR | R, BE 1T W gy SR R | 2007 WG L — T >3
= — | O A B R AY) N N WG | LAV T+ —32T 2.8
2p | B | TEsRT: g om [R5 RIS e Ry | 2008 I Ea 02 Tk = MAT 15
eR—— S " * [T PRk NI 14
T A, B, R | ‘ et | o | - 0 IR KT itk AR )
2m107°H | 93 BRI 1 i e A 2ug/dL LT | Wugprdesgal | 2484201 | 2008 ?;;;;ﬁ tgn; ; ; % — 15
- — : * 0 L R R % T
N < ey | DIER, OREREIT g | TVAVET=V | ) -
62 | B [INITLLFER (Fstsy | 20wALUT | STRGST | #5AA | 2009 BRI 4) OREVEL EAROMEHE, OHMRRRIETT.
BEET b Vo5 Hi 2024 4E 8 H 1 HOEME TH A, FHIN T Ly DSIRMEN L EEE A TH00HLD, G EmPELALMEOLDLH 5.
YL EHEDPMRHEEIAI0DRHIVZIZBILTE, ZORIBIMENTHLTREMDHLDT, BUEOEH #ERE S
HhELDA L,
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LY RZIEDZ

MR £ L o, R A A L T, R
B, BRI AAREIRE, mER L AENE o7 F
7o, BV Y RZEE, ONTHEE, RS RiFIREE
EBELTHBY, L Ui RIIETA L2 S hRE
OFMIZEHEELNS EBRTVSY, Nassid bt
FER T BB IS AR TRIMER R & L A I
TFLTHY, SODIHEHELET LTV G LTWwa Y,

5 BEAEANY MTLR

HMHEARZ b7 200, WaEssHm, —ikic, 72A
W, ANV L, kLY, ¥¥3IUDREOEIE
WL, R, B, AECH, Ly RS
RT3 &) \SHESS 20BN D B Ll ST b Y.

6. EIRF- MILBHOBHOMBELL A EDET
Varsi 51&, RS - ZAMOBH o Mgt L i)
EWEECIEEoMmEE L EAL 2 Y, E%670 HIE
P ) AT WEL b EHEL TR Y,
(BEEF)

2 jde i A

E:3-4

ABPEEIEE, MEFREATEF BT L YRS
BOD T ENL.

PR IEE, MERRENTRE BT AL YR ZEOE
PN 9555 OO T, EFTEA~ORL, 1
Y OERNGADEAL, L Y OEBROTLE, BiETH
SN GPx DT, JR&H EFICHE) R S
DR EVFFOLNG.

WBPERIS, 5 ORI AR B CImi L
SAEDREA LD SIS L BB, xR EHE
WMENTVDY, BRT—F L LTINS TV D
DE LI 5.

1. BEHSDEROET

ENTHE B L OEPEREE (chronic kidney disease,
CKmﬁﬁmtv/kzrw IHOE—1E, AfFrS
D AEEBRES AN ETHDL. ZAELE
ENEOBPIZL->TEL ), TaFA vy hbokL y

HEfR$F2024

BIEDWKD. F2) rEEEAEMTIEL LS E
LT, ) CHIBROEE A S ENBE LM L Sl
PEAEE 2 ) TV, L Y RZELFARETOARS,
FEDQMMEZR LT =% L LT, FHS B
IEH#H@25N), CKDE#H (%2 L7 F =~ 3.0mg/
ALPLETENTICE > TR wilig, 13A0), &N
(hemodialysis, HD) % (53 \), JEIEEMT (peritoneal
dialysis, PD) #3% (25 \) o 1fiif+ L Vi % b L7z V.
EFHE LB LC, 3FICHH LT hoBE b
YL A EI &> 72, HDEE S PDEE L BT
ARV EMEE L S EIZK o 72, 2 L CHEBR
EWFERE LT, IMiFv L o fid, HDEHE DA CKD
BHEIYVOEDPo/. TOHME LT, CKDEEDON
AHDHRE L) BEZ AL EBEI LW L &
B L v R AECE LA L2 L 2, R
s b 2 LR SNz BFEOMK T IdHRE
REOKTIZOoRAE0T, LIFLIEEL Y REZER
R FRIRAE L MBI 3 5 = £ A%\, Dworkin 5 (ZIMLi
L oflE, FARREOIFETH 2 M7 V7 I L H,
EREZSEA O BB, SR L S EOMHBE L Twd

ZERMIEL TS Y, JI4E T Beligaswatta 5 235
FENT B TILKE L 2 E (0.8 pmol /L i) 0 B % )
M%ﬁb,ﬁ%kb?ﬁ&ﬂ%??ﬂﬁ%?&@%@
BdHY, AFELOPEOTREE R LT3,

2. BBRADRH

MEEMIZBG T, BB ~ERT 5
WHEESEZ ONL. HESY I, ILAOHDEEIC
BWT, ¥4 774 =250 S 25 HD O ENTHR

BEiomov L YEEEA10GMBTNELL. 20
FER L O AENTRE PR S s 2 Lt L
VDR TH S Z L B S A2 L7z Sonikian
5 (& polysulfone iE, ethylene vinyl alcohol membrane
(EVALIE) |, MiEEBOTTIZBNT, ZOEN
A0t Ly ORMEHZELTVSY. Bogyerbd ¥ v
237 BEYEDSE O polysulfone & F v 72 BT
LY EBRIBLTEY, ZOREIIENBERTOY >~
N BEEICHBL TR 2 EZWELTWE. 20—
HCTENFHOME L VETIE, ENMBICEATS
CELRLTWRY. PG BN HO ML~
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iz e L, SEMHRICSEEINL Wb I EERL T
VD Ers, kLyidkL s TOFA EL
TH VNI EICHARAIN TV L0 ESNTS
O, BRI CRML Cnwb & LTwa, L
72h o T, ENREA~ORBIEEGOMmiE L L iz
BB LAV ERZRLTWAEY. 20k ) BN
%, & DHVIEEMEO Y & W ML EE Rl 2
TIRMFEL L AEIEHEML Tw b 2 ERLLRENT
Wh. F ozt & v T TIRIERENT OF ) AE
DEEN TRV E W2 L. Beligaswatta & DO T — ¥
TUIMPENT O L v REZHELS %RETH L —T5, IE
BENTBFIX40% DX L Y REZIEDVBOLNL L LT
W2Y %72, Dizdar H1ZHEHEPDEF L HDB#E & 1
L CPDEFEDIT) DML IREASEK N & 278 LT
27, ¥R (continuous renal replacement
therapy, CRRT) Tolilit L EMET 258ty & n T
W20 Berger® M#EFICE UL 7 ~ 10 HitkET 5
CRRTTCHE L VLI RORZT A ENLnE L
TWh. 20 #iE LT, EMEHR~OREI KDL %
o FRBEANOWENEIET S5 L 2L Twa Y.

3. ELCOHARPTHOEL

Koenig & W07 Cl&, 1FHEHRES & L THD
BEI2ATRIME L L MBI - 72785, FRIERF o
L L VBEEEES R o 2 EAHSNIZERT VS
L2 L &ad SRkIERf o 7 vy F4 » & GPxid, IEH
FHLVAEIE -7z F/-HD ERE TIRIEE AL
F8ZCd % malondialdehyde (MDA) O M4 L5 72>
7z. HD @7z I A& O E AR 2> 5 400mg @ sodium
selenite # #3 [\, 4675 A M#H&G L7z#R, 4:HEH» S
Mmtv/m#ﬁHuLﬁLt#,%m%%mtv/ﬁ
JEA LR L2 DIZ6HE S 757 RINERTF O 7V 5
%ﬁ/itb/ﬁﬁfﬁmt Ao J2AS, RILERT O
GPx X4 H 2 & 8510 & ik L CaEEISHMmML 2z, DL
Lok s, HDEHEE, hNO L v OfREDSHY
LTEDNG Y Ao TwabIFTldn L, KN
GAIAIER & Rk o THBNICE K S 570, ikt
L EAMEAEIZ %2 > T B £ Z 2 517z Richard 5%
OWFETIE, HDEZ6AIZHBWT, M & RimEkh
DL VEEB X UGPxIEVTN L IERWMEL Y K-

7o, HDEHIZE L v 2 H 3020 BE LiEd 5 &, Ik
L I 9E A S A ISR L 72, 4 GPx DR
T4 S /o N7z, ARIMERF O GPx HNL 9 2
5Thotz. DLEoffrs, MmiEmoGPx OBhEE
HRIMERP O GPx & 7o 5 Z EHURE N7z, HDEHTIE
M, R, MMROYE L 3T 525 R0
B0l VIFIEEEREE LHSETHY, ZOED
LNl Tw5.

4. ELCDOHEBEDITE
LV IEGPx AR L, GPxIxH s & O <A
B S, Mn-SOD % Zn/Cu-SOD & & & (AR ftERL
ZH B L HHRTH L. BUEEAETIIEI 2L I
SHERILE R O T LT 5 2 E8H 5T
%' Richard & 1 MAEEN BF B L OKMHEAEEE
IZBW Tt L B & MBI 5 GPx IE I
NEARTEL, ZN5 FHHVHADSTEO 55 2 &,
IZHRALA N L A LU AR EAT B TR L
TWAIEEWELTWE Y. Aziz bk, BUERE
DEFH LEFNE QM OFRILA b L AL & OHEk
LBEE OREEABE L, Mgt L i, GPxih, ik
MERF DXL 28R | M+ o superoxide dismutase
(SOD), catalase (CAT) DiEFELML L, €D —J THE
LA N L 2D~ —% —TH % malondialdehyde (MDA)
OWENRLALTVEIEZHEL TR, 2
DFERL VLA N L AD LADNGPxEWH S, %
WO L U PREES VKT L Tw2 EEX 6N 5.

5. ZOfbDEF
1% GPxIE EICHH TER ENE DT, BT
TEORENKT L, TORBRLL VM EEIIKT S
HEEZLNTWD, BRBAEICL ) IMELL 1, GPxig
R LATLDIEIDDEEZL LN THS MY F720m
R FRE S L MEIRHIE T A 2 s B b
tLUAFEEL LTCPxRtL /) a5 A Y P& LTHE
LTWh7z0lEz6NTWA, LA ->T, JREHD
BRI L L~ QRPN OFEIEATTHES 5 2 2 A%
EZHNDL. MHENES &) EEENEZEDIZ) 25 &
) L L ARG REEO—2 EE 2 5NTn b Y,
(% 15)
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[ 3 I¥:3:3
E:3-4
c kL Y REEDEDMERIE, Keshan Disease (31l
W) RO HIESNTED, ELUVHifIcLk-T
IREEDYET BIEBID A BN TS,
CBREDLMN XL Y REZDAPEPIIDONCTIERZE—
FED FLIRIL 2,
CRBARSEEORL Y RZD [EH] 405D
PIZOWTIE, WEPRIEF Y ZERVONHIRT
H5b.
A RV PO—=KTFHE V) BE S, AN
eV VHIFIEER ST w R,

EHOY L YREZELHIEDMRIE 19794 0
Keshan Disease (3aIL1J%) Researchgroup O+ % Uit
L, TEFYAREELTVEY. BMILHEOBED S
5 70% L L ATS5 RIS B % 1Y, Bk O
B L A H25ug/LTho 7z b s hTwns Y,
AT GPx 21X Lo, FUERILRR JEH i LD
L TaFA BB LTWRY L Lans
LBEEN L Y REZOAKRTIRIET 5 Oh, BN
L Y RZIKREIZ 7 A )V R EGEEE O & 7 O R INE - 255
B2 ETHELEPIZOVNTIR—EDRMRIZE > T
Vo F S, DER G EF O L v RED [ER ]
L) BDIIONTEH, HOEDAIET Y Ad R0
WHIRTH 5.

DAL BB T GPxBERIEE T AL VIR &
PHE SN TVEY. LARE L L e B0 B %
AR mEOZRE LT, BINIL » E O A4 B E
2516 x4 2 wifTa) & BlgEF 78 (BIOSTAT-CHF) o4
TR AT2020E 125 R EN TV A DAREEE &K
20.4%12 3 72 5 485 N Tk £ L Y7370 ug/L A&l
ThY, INLOBFIZERPEL, THEOHENS
{, NYHA (New York heart association) 7 7 AR EL
T, OAEOIRME L AER (URRIE, FEEIRE, AL
W, fiio o, IENT-proBNPEE) S L ) BEETH
Y, EBES) (64 A ATERER) B & 08QOL (Kansas City
Cardiomyopathy Questionnaire) 2M&ETH 7. 7z
Ly RZIE, EEIYFRA Y MEEEO ES [
F— FIL(HR) 1.23 95 %5 #EIXH (C1) 1.06-1.42] B

L OETEHIE RO LA (HR : 1.52 5 95% CI 1.26-1.86)

EBE LT RRBRRERIC BV I RRERIZD
WCORGEE 225, [ SCCERFE e MO 2
Mz EfEEZEmbTbh sy, v L Y REEMUHTT
B#T52ETI hary R 7 ombm) v EbikE
AR b, HMBBANROSAIEM L 722 &6, R
RRER T2 L o RE>OHEE ] 2RET 5858
Lo TwnbY,

F7220174R121F, HF T DA XA v NEFI2169 AD
ML L B & OUKGRREE A B L 7268 5 1 S AT
BWT, it L o lA280ug/LAiTH - -4 H1,
280ug/L UL EOER L I LT, (OHEZE A &L s
T N ADFERPE o 72 OMEDH BT K
2BV, BSOS AL B 256 A 132 A (51.6%)
A L 2 ME L R4 (P EE10.6ng/dL & 7 v b
TEE L72GE) L2 e, Ke L VIER AT AO0R
EEZFDHRDLAREFHABEOMT LT Tho7Z b
AI20234E 12 ST B Y,

L Y REZIEAT 2 0SS LT L T
HEOFEIZOVTIE, &5 EEO LIRSS % B
72 e T BWEY LRI & B OWMENH Y,
I S & DR A B AR 2 B OIS A
TiERw, F72, LALEEL WA WEF ANDL
L VTS GILE A XY P FBMRIRE AT 2 0
WTHRWLODOHEED D B, SwILHO 5 A S
BT, OV MIRBOES S N 2 A,
IR SEEROBEE R RA AR ER T Y, miFt L
MEAMER N E ENDE(RA Y = — T ) OREHE A~ 48
PAMOEL Y 3T v A AQLODHFE & FFAMN L 72
RCT Tld, 70575 88k DB TS IE T A H12
KN L7245, [ L 2k — b post hoc analysis Tld, Il
B L AMEH85ug/L Z B2 AT EHO T 272
DR O ORDORCT H D ) Fix—
ETIE RV, 377 L Ea—12kbE, L UHiT
(X4 FEBE T (HR 0.97 5 95% C1 0.88-1.08), LM
ERIEIETH (HR 0.97 5 95% C1 0.79-1.2), F7zixé
LI A <> b (HR :1.03595% CI10.95-1. 11 I2F %
BB R0, BIE A XY R O—RTFHIZIE6H
HENLRETEZVEERTWVE Y,

CKE B, {E¥ce)
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ARRE

E:3-4

CFEEBRE BT AL L EOM T IR
DR 5T, BEEB L OCRIF2EY 4 )V A DFhekg,
TV 2=V DL~ ORERETHAS NS,

- PR BEF TS L VO T & Ao T B ER]
&, A YA VBRI E & A 0F L Tw AR
PEAid 5.

- JFRHEILE TV B Tl R L RS oA DS Bt
HINTWDD, WHABEIIBT 2L VHifKos
AW TIE, TR EF y AMER STl
Vo L TR KB RPN AL b RGBT o
BEE STV,

DY AT DXV ALEYDIRHEIL R TEHE O I 12
HR7, L ALEPOREH L mE e Sk
WGES 5 LG HROPETH 5.

Bt L mEDER
1. BEIS KU CRIFFR Y 1 I RBEGAE

BRI A )V A (hepatitis B virus, HBV) F 7213 C#!
B9 4 )V A (hepatitis C virus, HCV) OFfEGEIZ X
O, BELF 7 CRUBMEIFREZICBIT 2 ML L v E
PHEHEANOZNE L CHEICER 2T 5 2 &0%
s SN TWD Y, Kobld, CEUBMATFLEZ oI
L L UEIZHCV-RNA & & AT 2 2 L 21
S5l TwBY. ZoZ kid, HCVOBERIZEL ¥t
BELTwb IRy 5l Thsb. F7z, HBV
TFINEGARETIAIRE NG VAT v ardd
FRFREMRR IS L R N ) 7 AR RIS 5 L,
WML 72 L VBEEWIT S A SN 5 HBsHUEED
BV EATS PR -THEY Y, L Y IZHBV O
FUIT B2 EICHES LTWaD. LA LRYS, KAD
AT Tl £ L >l & HCV-RNA & & ORI E 2
BRSNS, CRUBMIF S Tt £ L > )Mk
THAERIIMIbHLbDLEbNS.

HBV B X WWHCVIZ & % it & 412 & ) HEALIEH
FHTAELUHPRZTHILIZL > TROSHER S
M FNIT] S TR IC SRS 2 5. i
ALTEDS LA LT % BRBEF 841, M5 ALT
EASIEH P CTd 2 % & ik L it L v lrh

HIRMAERLCO L T2 MENH S Y.

2. 7Jva—-Jb

HiED LV RZIEDERKND—D>Tdh %, Jablofiska-
Kaszewska 5 &, BW2160, L4 7V a3 — Ltk
FEEEEOME Y L H &AM S 5 K F % AT L <
Wa ESOWMEICE DL, BHEOT VT — VIR
EREIEFE L L TIiE L S EAE I,
MHEALTE L S L TwiaY, $hbs, itz
Lo THALA ML ADSHE S, HBUER AT %
YL Uy ARZ LR, TFHERICRESFIZ RIS h
b0k Ebils.

3. FFfR#EE

JFRECBWCEL L VEPETT 259 —20
R E LT, RS 505 Y e b AHs
ORGE Tl D 275, CEUBHEAFHE (M 2 & 0F L
TV WCEMEBMIFRE L OFREZ) BE6661B L O
JE7 Vv 3 — VPERRIGIF % [nonalcoholic steatohepatitis,
NASH, fH L, BUfE &, L35 ok e & B R 6
%%, metabolic dysfunction associated steatohepatitis
(MASH) & ZH ST 51 EH 26112 BV TR LS
F14 5 F4 (FFREZEICH M) N TS 5 I120E, »
NOFEEDMFEL L HIMET T2 & 2MRLTW
5" (R5). QiaobikT v b &L L ¥ REZKEIZT S
£ mTOR (mammalian target of rapamycin) signaling,
O\ Cldmitophagy & ¥l 2 2 & 12 & o THF#RAEL
WHFENDLZEEZWSPIZLTVAE Y. GiEoT, I
MAELIX L O RZEDQHKEST L LY, LLAHZED
FERERGETREPD LGV,

et L > i % 10pg/dL R X T 5 &7, CHl
TR PEFE IS NASHEHIZ D 10% A0 BH7 12
Kt LV MUAEZ GRS DA%, 269 L IFRARES] & (R
bz, o T, BEEFRERE B W TR
VA bRt L~ IE % & 72§ 2R A B 5 T & ASHEN
ENb. hB, SHOBRFHTRLL VIEL &7z L7
SEFNE VIS HEIEIRE RO T,

4. FFFiREEDET
JFEZEHCB WG L Y EME T 201k, &
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YLy RZIED

VYBRZLTWEDTIERL, & LANTFiELIIK
TLAZREZKBL TWw5EBurk b I3EML T3
B P b CRHBMEIFEE RS B X O NASHEH 2BV
T, MR L I 7OV 7 X AMEEHEICIEOH
MART L 2MHAL TSP (M6). Nakahata b b
[FRELS, BUEFEERZICB T AIMEY L S EIX, I
T % FFAMI 9 % $81E CTd % Child-Pugh score & 77
S, Thabb, ML JEMET S5 LT
BAREICZ L 2 EFSMILTRE Y,

5. FFsE

e S MG L AEPR T T 23R ED0—>2T
BB, MG L IR R LA S
HEATT 222N T L, FMIIEHE (hepatocellular
carcinoma, HCO)BHIZBW T EHIKT T4 2 &
AHE SN T2 Y, HCCHBHE O RITIIFE & 2
ThbrIerEETHE, FBRIHECMELL SV ED
A B E IR TES KT LA el s s,
L Ladd s, fwE @28 omig L ol
LI L CTHCCEZDZNEAE LKA -7 00,

(ug/dL)
25 P=0.0036
! P=0.0301 !
[ ]
20
® o
$ H
[ J
N

[ e
°
8.2 bd
10 b4 i . ' +
. °
5
0
Fy Fy F3 ¥}

@ : C BlE T B EE
® :NASH H#
AT BB B B EI AR
K5 CEMEMIFREBERESLIUNASHEEICS TS
miFt L 8 &AL & OREE (Uit 15 L0 51H)

FRTRE12024

2 BFEOMEL L VL HCCRFEDZN L3 ED
Lol T 2MELHY Y, SROZUBITOES LR
DM HE NS

Rohr-Udilova 5 1%, HCC OIE#EE L MGt L v ilis
(WA % T & (7272 LIS R AT 3cm AN O T),
S BT, MU b I P R AR R 1 5l R - (vascular
endothelial growth factor, VEGF) & #3452 &%
oML Tw2?, $abb, ELYyORZIZEY
VEGF % 4t L CHCC OJEHENHIART 5 2 L 25HER &
na. F7z, vl 7usA rThbHGPxADFEINNE
BT T 22 212X > THCCEED TR
B ELWENELR-TVREY,

Mt L il & P38 & OB #E % A 4 Fila 5B
WL, I L A IE EHCCIZHER T % 1) A
73RS 5 %% Hughes 5O TIX, L/ 70
T4 YPHELFARICHEINTBY, Mt s
HomzRLTw3 2,

6. L BOBRENET

L LY OREHERUE A 7o &S PRI P HCC LS
HER LR WVET 55— MRS ES S A S
THY, REEEEN?, AFICBWTH, HCCRE
0 72 ISP ERE T B BT R L o R & I
YLl ORI DN CORITAEE NS,

Bt L - MmEDEE
TR BB B L~ IE O BEE 12DV T,

serum Alb levels (mg/dL)

serum Se levels (pg/dL)

X6 CEigMHITRBERES T MBELL MEL
TIVT I AEEDRE (k7 &0 51H)
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HABRRRELRME

KA 3T o T IEHT T 2 L o liAs 10 ug/dL K o
SEGIE C RS PEIFH IS BV TR 6661 761(10.6%),
NASHERIZBWTIE266H 261(7.7%) 122 N NiE
5N, —7J, Nakahata & OHEIZL 5 &, 984
OBYENFEEERE D) b Eil ol %7z L7z plk
2411(24%) Tdr - 72"

L MmAEICHE> RBEE
1. 41220 VM

NASHEHZE DK% 65 CIBWHREIIB T, L
ELIEA v A VBB 2%, e, LT
L0 CHMEB MR BB E T+ L i & homeostasis
model assessment-insulin resistance (HOMA-IR) fi & 7%
M, bbbt L VAT 212V
AN ARFHEAHELY 2 2 & S e L ca i T (™
7). L id )V a— Ak Lglucose transporter 1,
GLUT1) ®#EE M5 LTV b *, mitogen-activated
protein kinase (MAP kinase) # {fEfb L7z ) 3252 &
HRSNTEY, MiFEL TS 22 TIh
SDOWERESHR DTS v A VIEBIES BT 5 b
O EHEM L7z, e h S, NASHEHIZB W Cidil
WL e A Y2 VRGP & ORI I3 E 2 A0
A HNT, CEUBMAFEEBEE L IXRR 251
YA AARFEATHBLL TV B 2 EAEN S

2. FFHERAE
Nakahata 512 & % &, {4t L > IUE O 18 PP BUE

HOMA-IR values

serum Se levels (pg/dL)

X7 CEEMAARBREBEEICHUIMELL fEE
HOMA-IRfE & DREE  (SCHk 7 L0 51H)

H46% W4m 2024

FIRME L L AAEAIEE 2 & i L O BN
FEERI LTV miEe L VEPERTT AL, &
D) MR EACHEY 5 2 CNEZ BBIET 5 2
IZDWTISHRD & 5% DRI A5,

3. {KEAME

DIRT& 0, YR EEE B L L v E e
WM 5 2 LIdERM s hTws®. Kad
CRUBMEFRBBRFE BV CIIAEICIEOMMEERL
T EERHRELED (M), ZoFIzowTE, P
e DAL T I & AU 7 )V 7 3 Y EOMLT %2 KW L T
PEVILEL L ST 5. —, MiE7 V73>
FED IR TFIS X 0 SR~ o i SR HkHE A8 L C i i3 A 6
BOETT 2T, HREBIZEL Y EHEHPIEOH
BAERTLOLHENL TS,

L CHEOEAM

POEEALIR TR & B~ 7 ZARFRAHELE T VIZB VT, &
WibteEwTHhrHELL VBRF M) T AEHTET LI L
T, FFHLERC 3B1) 2 I EPE B & ORMEIL AT R S B
SR EPHESRTREY. ZoKFEL LT,
Ly OFETAIBLERCZ, tL ickbsag—
TURMEO BT X ) SO ERASEA L2 L, &
SICIZF MR BL 8L LR ENBITONG.
oM D b L TR & BTN O PR
I, PUSHELUER OBE B S e 0%

JET7 IV T — VPERRIATER A [nonalcoholic fatty liver

150

serum Zn levels (ug/dL)

serum Se levels (pg/dL)

X8 CREMFRBREBRECHEIIMELLEE
EINECRRE Uik 7 X051M)
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disease, NAFLD, {HL, BIfEid, UHARRER &R AR
WitEFEe R, metabolic dysfunction associated steatotic
liver disease (MASLD) L AT SN CTWwa] ETIVIC
BWTid, selenium-enriched probiotic #5012 & -
C, adenosine monophostate-activated protein kinase
(AMPK) % sirtuin 1 (SIRT 1) pathway @ upregulation
4 L CHFRR LA s S Nzl 2 2% [k,
LM ThrEL /) LA o525, NAFLD
XY AETNVIIBT BRI E BB X ORI LA
YFEENTVLY, —FT, EELEWOLL P EBROE
HlZEoT, 2MRHBET N T ADMAMET > o —
AR SN2, IFIRIML P EE L 2L o b &
5% fkald, NASHEFZ IZB W TR EEIC 2
LUl MEA LA L TR e 2R LTEY
B(R9), kL T & BN LR ER R LT
IEEN R WETH L. TEARAIBIT 54—~ A
J ¥ ATIE, NAFLDJEFIOIME L L ~fEix, NAFLD
o TWARWSIIEHEOZN L B L THEIEE %
ELTWzEMESRTEY Y, 5O NAFLD fERIIE
AL L D 20 L AIFIRIHAL A RETH o 72 2 L AF
JRRE Bbis.

(ug/dL)
25
P=0.0199
P=0.0651
1
°
20

[
10 AAAAAAAAA ' .........................................................................................
[ ]
5
0
Gro Gr1 Gr2 Gr3
O : C MR B
© :NASH ##

AU IR BT AR R
X9 CEEMFRBEESLUNASHEEICETS
miE+ L & & FFRERAE & DB CLikls £ v 51H)

FRTRE12024

L VIS BOERLEY, ARLemrdY, &
WO DG L0 TEB R RGO NIz & 2 WS,
in vitro, in vivoWFROWEIZBVWTHEHALND
3 Rohr-Udilova & 1%, L& TH ML L VT
PUYAOEESIZE D Ty MFEE TV TGPx4KBLO
15 & VEGF BBLOMUT & 4 L CHUES AR5 5
FTEEHELSMIILTWAEY. —J, IRtk %
W EEET, HERLAEMTHEAFILEL ) VAT
YOG XD EALA b L AT A 2 & THER O
BIAMA L2 EDBWSE L oTNREY,

YU TR &0 FFEREATTE S D DB AT ON
T, BB S CIRFHERE £ 7 VBN % [ L 72 0F %%
WHFEASLNLZ V. EoT, 4R ID L) BRI H
HENDLZ LWL,

F/, BRIBY Y AETIVIIBWTHE L Y FEF MY
TARMFELIET A, ML Y EORL S T
HECTEASELLOHELH LY. LL Y 2HAT
LB OMEITLE D E=F - LD O fliHT 52
EROSEND.

FERIFZEI2 B\ C, Valimaki 51, JFESVEIR-PER
% (PBC) B o Il £ L VI % 0 2 h L i
L CHEICEfEZR L TWiz7z, PBCHEEZSHIR L
T selenium-rich yeast %t L. ¥ ##1200ug & LT 1638
A ERA TS Y L YIS L ) PBCEZED
MiFLl I EAT 2000, MFE7LVT I /i
WE)IVE UEESE STV v

CHIR TS #2360 L Tid, 200ugd+ L
COMIZT ANV VEE500mg L a- I T ) — )b
94510 % 65 H M P ¥ 2 BRI E G S T b
WORERDS, INOEGHILAETT I LA
LTI ALT % HCV-RNA B IZH EEEA SN T
R/ A%N

JFRZBE BT, L Y ER200pg % 216012,
400pg# 186112, L/ AF4+=2200ug% 21412
FNZTNAAMILG SN BIRPFZESHE S Tn b,
Z o7z & % &, Child-Pugh BEEOERIZ BV T
YL/ AFF = oG TIEGPxIEELS EAET, &
LU EE200pg B X UM400ugfE G- CTOA EH L, Ikt
L UfEiEEL ) A FF =2 OFFIC L o> TETOChild-
Pugh# (A B, BEBLUCH)TEALTWE Y,
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YLy OPEENREIC OV TORRIEHIE, Mot
BALHI (7 A2 Vv 2 EE120mg, a-h3T 7/ — )
30mg, N—% 707 »6mgB L UHEH20mg) & O
% SAEMIATV, 7T 1 RBE L Wi O FEEE % I
Bt L -iige i s ncwa ™. Z oifgess 7
HICRL, B PSAMHEO LA R S 7= EF
122V TIE, MK ZRA L TR0 L» 7T+
RHE L ARTHIZIHE O FIERD W o Tz, L
MLADS, HCCHREIIHNT 21 L v BH ORI
X450 L 2 AMENR N

&S

FFAE b B R BB A2 L Y REZEDO—R
ThHIERTUEF Y AL FoEREhTws. Lh
LeAhss, FARELIC B0 2 G A BRIML & 1
WL i OBEIZ O WIS E S hvcds 5 7,
LB TOE BDOBR DS

R U OMFI L) FHELTE S N7z LI
HALE TN F22ENASHEF LV TEHEEE STV b
5, BRC AR SN TB LTS5 ROMFEETDH
B, L UHITEEIC L o THEELOWED AL S
3, WTPRREDTEE I b R RS L EPELIT OV T LR
APVECTHL, Tz, vl OWTSRE B
BT A. L L v IR 5 TR
BFEOEAREHLEO L L OWMELH Y WY, 58
XIS OBREOHYREHE LTHRA»S Ltz

L ALEMIE S ROFEILEY, ERILE D
HDT, EDXIBIALTOEL AMLEMERALT S
CENRED L) BREUF AR O, SHIIEE
DALEW O @I G R B GO W THEET 5 2
L GHROBETH 5.

(¢ BN

BHEBRES - #REEZOER
E:3-4
R L Y EREGH L TO WIS, kI vy, B
HINZ AL T2 BETEL Y RZED &
NTWa, AL LTid, BasEs, FaL7 L
FUBEINY, RMCHEERER IV %EThH 5.
CEAETREEOBZE T L VHIfLZIT> TR LS

el Y REZNECED.

- RE AR - IR IGAT B OMERR L LT, &
SECHBEE (), JOEVERSRE, mAERERE, B
TN L.

- REBAIEA - BIRAIEAIEH Co L L Y RIZIEICH K
A%, AEPREEHTICSVETISDS 5.

SAEAE, kL v R MWREH T B KRR R RIS
i, BRI > Twb.

b S E T L, 58 4 i IR 4 32 I (total parenteral
nutrition, TPN, parenteral iZJEREITE V9 BE) b L
TR AR, R ARTE, WA I V2 S0
Mk RW RV LV EIBEEH LTV Wi
SFAEH - FRIRSEARA - BRI Vs BRIV OR
WA T, L vy REPBIET 2 MEVHAINTY
7o ZOHICIEE L Y RZIETOAREIZL HETHD
4BEIN TR, La L, LY RZHED M
—WEBFNNL PR ELTBHT, 20124 ICHA
INERREE S SR ENR A B, T8I vy - B
FRAFHABOE Y Mh—] 2HRELEY. &5,
20184 IC HARBRFEF AN S, [V L Y REFEDDHE
16812018) 2gFEENY. [ L v RZEOZHEIGEH
2018) THE, BEFELHIE®RT — 8 —~— R (EHEE) T
[V ] E[RZIE] %#F—7— FI22005F5 52014
B e LOm#E L, FHERL - S#EBB L
BNEEH O RFEFRRER) % &0 72 G RTEHNIH L TR
BIRAT AT o 72K R 2B T b, EEFHIRKEE
FEATEIAS 178, BB X AR 428, A%
EWSBITH L. FEAEED D LB, FEics
WTIREDEDPL WY, miwEo@mELRons, 3k
WAL, B OCHERIEE SV 2ok, kL
CERLEREHT AR AR SHIE S, BAAEEH
ST, ADYRTHATL2HEHRI VY, HHEHR
VZEOR L YEFICELTIE, IV, bEICBITS
YU Y RZEOER-1, AREEIZTRRL TS

1) EERER

FEMRAEANC I, R E L TRIRZHECHATE S
e & i & L CORBRERINS 5 (K6). £
6178 L7z B OFER R A I~ TH Y, b &
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x6 RBRREHOEH

BT AR H ILH—), TLY¥—)VP ~/%Y ED

[ T AL RE S VA 54 NF

P LSRR Tria7-UFvbh TrYa7H TA—K A/FA FI—-VNF T7I/LNVEN

THAL RS F IUFI=VR, RTF—), RTYRAY  AYF—F, NI I AL =T NIRE

i
PWALRERAESR] TAVAVIN0 VamT e

HHNET TR

FROBLHEERNL, LLoDFREGHL TR, 20720, L AFTEHILETHD

fh& L CORBRIERIFEFICE L H D, RMTIEN
WRLRT L, TFEOEMEHEERAILL L v 2 &t
BELHEPEUEESHSNTVRLLONE . LiL, E
HEMOBG A ERETHIIZERERE LT EEL, B
HEGHIE OGRS VEETH B, IS SN EERO
IA—EY 452, kL U AREREE ST
W5, EIEMT, YL VISR L L v ERHORERAE
Fl e KR Lz (THROKERIIE, L rasizeA
EEEINTOARV), L I E RN 2 BT
RS 2840, 7Ly FUREGEEE 2L 2 8E) %
FUYYE AL PO HETEL Y EHTET HLENRDH
2 (BHEOMHE  IFZE)

2) R R E A

[E L Yy REEOBHIRE2018]) TlE, eIk
LB L Y REFEOHE X LTHRE CTho 72, TDK
12 20004E F TOMETH B TS DG TER
W S, EeBRFEEMIIE LS G OMETED
WAXIT) T ENERL-b0EEbN, RIETORE
EFIRFIIC L L Y RZOWHZD R

Rao 5137, #AIMEWIET, IEONNEEZITT
W 2B ORI AR E R TIlE L L ol & BRK T &
O ERG L, K7V 7 3 VIER, extremely low
birth weight G H AR TG, HARHRE 1000g i),
very low birth weight (B HAKEE, HAFRE
1500 g #ii) 23t L~ IiAE & B LT % LT
B, F7:, Leebid”, JEIIM9NEE 2 MM EZT
TG REMEAEARE 10260 % MG+ L~ EA50ug/

dL A (L v RZ) £50ug/dLM E (L Y IERE
BE) 04T 7285, 2L v RZIES56IT, L VIR
ZIFATBITH o7z T, HBHR L yREmEEL
DL EOMBEA RSN L L, OIS
BRITo TWDBIEE, BRI L % fllE L
Y oL AT E TSI L EHERL TS

LA L, BIAENHICH 2wtk T 2
a0 = OB H 1) — T 3 Bk - R -
IR, w1 ) — A - B - 7 3 R
BAEEY IV - METELGRA L Y2k
YRETNTORG. B O — i e
(3359 0% TV A3 v 2% KLEy s 2% e
WiE, Bk, el v, HESR, B, I FEEENRCw
L kL UEEIFNTVWAVOTEEZET S, L
Tehio TR ALE )~ il 2 RIICAT ) e, L
DWW ETH L, L v ORFTICH LTI, B
DEWVL. & L Y REDFH - ) 2 B% 12 L THIT
35,

HAR N D EEISEE 213t L > o 1 HIENEESE R AR
ENTVDY, 4 DBBEOLERIIHRI LY LR
Lbh. LY AT L TWLAE, EYMICImEE L
UERIEL, WARICR LWL ) EEALETH S,

(BERF, #AmT)

[AEECHEER (&)
3
- OSBRI () 1, SREOHLIUC EE D 2
B R IHLERREREE 12 & D RBREZ R LTV
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- RRM SRR 2 AU 3 B WO BRI () 13,
AITUHFRRLLT WD, L v i et MEcHEl
FEH T ORI LRHIERALE L.

- RETHRIC] fE 20 O B B IR () T, B o B
iR ik, AN 9272 12 & % iE 7 & O
BOWMRIZE AL Y RZICHEL, lMiEtL oo
=) TR B

S IR T VRZERHD e LTI R —EiEAS
HMTH DA, MITEETORBRELND D720, 5
MBSO 2 ST 2.

RN 2 L R ZE A s, RS & Al
5 FALLHBEE N () T, DERREOH EOH
BB IO L ii5 ~15ug/dL % HEEE L 32
L ERHERT S,

1. BEEOHREER (B) OF#

TERE O BB RSN, [HE O MWEEE & EEOREK
AEHEBERS 2 W5 L WHEFEETERL TV 5.
EE LS, EEORAARE R L EE ORI EE
MEBLREZ VW, ZORIEICH 5T L b 2 ThEL
HREERE VS ESICHAL TR LSEER L &0
CTHESECHEER () (DT, HEERE#E)] LR &
EHTWAY, 72, KESHETIXIQ35LLT, HEEfIDH
T3 &) OREZEERE) IGET Y. 20
FEA R RN A w, AR X ONHAEIG 18 7 F Tl
U7k 4 ZBERICRR L, IR iRmE s 3558 e L
T, ZICb 2O ENEEZA L TWA. fEoT,
MRS BB EDO MG 53, B - WTRE, 170K
BESE, W1bdsds L OREEE, TANA, MBS 4
GRHER ALY, ZORERLHEIIENEIZRL

W () T, RO LRI B D 5 M1t
BOREA REREEEZE) LR ICRERES
R FBEEICBVTEE TR EMLE R E,
HAEEOMEL, DEARIEORE, 2)lTHEiED
Ui, 3) AL & L TR Y RS IER:, 4)
Ze S T (RIS AU U B BR), 5) BRREME R Y581
N2, FRZ3) DR E LT, HEEAHaE, R
i, G T T IR A B A SRR S B A S,
AE YR (F5) 13 A OB 3R TR <, OHEIR
WBEFETHAH T EHS . B (F) ORI E LR

vl & B ICHE T RO T R M HETT L LT,
B WM, fEMTE, A LY ARSI RN
FAEFHIIHEN T 5700, RIS U7zt 22 /i A3
KR CHoH Y.

2. EER@EOELORZE

EIERE)IZB 2L Y RZOKKRE LT, MM -
e TREORFEICLVBOBMATE 2N L1l
B RE SR, ARSERI O % SR TADALE
DR & 2 ML EB O mME, THiZzEICLY, +
O3 7R RAERI - IS T E LW EAFEITEND.

FE () O PR L HEOT R B A b B A AY, &
Wi AEH O A THRET B T 5 I EPERMICSE
VR RN, B S R T VST T R
o, i, Wi, kL AREOMBEIATIIVRE, K
5 IURERELLRTW. BRI L
LYyZBEAEERELTWARVWLONS L, Hina) —
WM I AT VAL L Y iEE IR Tw A Y
DTEEPLETH L, EELAMBELT, LY 2H
ATBETEMIED 20D\ D OB (7
VAR F R AV SIS S OAL % S V8 S
VDR ENTBY, L ¥ E&h ORERER % ME
ALTWARWEER ST TL2IEPET LW, 72
7L, 74 - 2 LA R LTS, L rOARMILLTH
LRFEMB G RIS T2 &, ARZHFMBT
LU HEMEA D ) R ET 5 Y,

510, EEEGE OPIE, BEEEEIToTwA
Litbd b, gk M, W, Ll rRLEFICTIE
Jr TR S N B 25, EBFETIEINSDOMEI LT
WV OWINERRLD & & (AL A & He3H 2 EAT 5 72
O, BEHI Ly RZEER LT, JIEEE»S
MLy b AT CHE LGS Y, E
EDLETHHT.

RECHEIOTRE 2 AN O B O R (MUF, HAEH)
2BV, EREE L) RIS Tl Lol
PEAETH - 72 L V) HET D H 5. BIHRINE O£
LU MAE ISR A WL LT, IFRERERE & EE
i, CRP®EEAH Y, SIEIC L 2L v iHEEn
MHELLTRRELBRT WS, SEEMITIC L A&
L VIMEICEET AT & LT, CRP & IFHGERE
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O, R—A b - B —EEIUC L 2B E T T
LA DY, MRS L 2BILA ML 2ADTTE
R, FEA - WETREREIC X B RBHIERG 47 212 & B R
Lo TRV AHBEPTIET 52 LB FESINL.
BRHTOXL VY EEEOD L, MR EOEE
midER oLy R, WEEEARbOEL VRIS
RELTRELSERT A EAVRENTWSY . &8
ez miE 2R e LomiEe L v ikl V|
W OWFZEClE, AT EORDPSHEE LIz L ¥
G, SRR 2 L0 L2z L v LR 0 %
LY AR HEEENRZERENTVE Y, 7,
L VBB OFRES AL, LFREICLY
BN TOMPMELRL Z2ME L H Y, BB
L a2 EMHRO v L R RER Tk LY v L)
LFAMEOEH AL V2 EATVLIEEELEZ S
N570, Mt Y HOATE L Y RZEDERSE
Pz Ly, BOBEROEA, AfoxL v &4
w20 S OOEBRIME S, BAULRE, HEOE 3R
HHGE, ERCICL2HEROMATEL Y HIRE
FH720, BAIARETOR L Y FRIRTR, AR
ML L AMlEDE=5 ) ¥ 7 %2479

3. BRABE(IFH—B)IcowT"

tLrEED, MEIATVORZEREMO I, &
DI FF—EEANANTH LY. I —HE
ADRFE LT, RIZETB8ODFMNEZ Hb.

(1HEEZBANDIHR

HEEZHERT 22 L1280, IREhES)I ko 728 A%
WO+ B~ OBE A A S, AL E E B b
Bons.

(2)BAPpHADFE
BWNOpHZ KL BTS20, GramEHARK O 25l
B E, MiROFAEHEA T S5,

(3)iufES L OMAHEBERILE ADHE
AHROBIMBERH A ) > OBFSWEHIETE S
AR K AEH) O KRG (RERP) 1E A+ ) >R 55
waRlERIL, B TTHBRE0) A7 kb,

FRTRE12024

(4)RBEMER R (ST B NR
P T I 1 & SRR ) AR 12 & 2 WS 0D it o) 43
WIS X FREEEG SN T %

(5 THRIRH L EL T ADHR
TR HEAEZ %Y, PHERES WA 5.

(6)B& D QOLE ENDZHFE

1l ARG H % 10 ~ 2090 B2\ JA#H C & 5 720,
BHEOIVNEY) 7= a » RGO R 2R S 1
QOL A% E§ 5.

(TEREENDHHR

AR O FHE & THIZ & 2 BLOZHROBEE DN
Th700, MEFOEEFERSND. T2, WTE
12X DR RBAIDWS Z LY, EHEOHIBIC
DLRYB.

(B)RIEEDD LA N)
FEERUARHL AL EICLY, AESLEL
L) —KEDSIRA S, HEReF 2 — 7 OB R
DRESHENH DY, KM, HILE ORRERRE%
EZBWTHERICHENTD )y, RIS > T 2k
AR S NG. SH4, LK A LT, 1
FOFEEIZD O nn ), RIEO#HEZFED T L

LRR=A NMEEAOF TSNS, R=AMEIZLD

LU VU L CEERE RS, R—A FETIE
HHTXAAEMOHBIZL ) L v EHEENL VAN
ERHTE LWL, AOBMOMEICLY L v 8
BETLZEY, BEOYMEBREDENTI ATV
DBRERPRL a0 B W, A2 /MH < Z
L R=APMITDHREOMIZOMBAIZL Y L ¥
MHELRL TR, BEREOLOITNKTZ2 2L
Tt koL vy & L) S EROL L VEIEDD %
(B REMED S 5. B REEIES IS L v &
BREM AR BML-E A, WEL L AMEDE
BICERALAYZE XY, BEREREICHRS T, BIE
WHERFEACL D= MAFIAETL L VEHHE
EHP RSO LA HPEENS.
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4. BEER@FE CHUI2ELORZEREMFEEL E

YL U RZIERE LCE, GOEE, RG22
EDHHNT VD, GHEFIET M TIICE S 2 &
A%, BEHTIEMEL L Y E2ug/dLUTF O Z £A3
L, SEAER L YA SIS AR A5
D, R=AMEREPERLTETVDL0H,
Wi Ze ke L v RZIEBNZ A v,

FRERE)ICBIT L Y RZELBREEICH LT
1$, Saito 5O HH Y, FEHEIEIC RS 5
EHEF L VR L VIREBICH Y, 2o LEREE &L
BRI THRA®R RonTwi, ikl v fEizo
W, BEIEREET13.7 = 2.2 nmol/L (10.8 * 1.7ug/
dL), #%E%#BET3.0+1.8 nmol/L (2.4+1.4pg/
dL) Th o 72 #EFEBICHE L L VBF N ) Y 25
ERL, ML  EOUEL & IO EREE P
LHEREIR T AT RO % O T b,

F72, NS o Tk, BERERTEOEL
RZ LERSE OBE A, S ML L k5 ~ 6ug/
dLULRIZEE2SE ZHE3E L T A, AL Litov'” 513
M+ L EOEH %5 ~ 15ug/dL e L, Y513
EHME%5~20pg/dLE L, Sug/dLM EdzRZ
SERERE R VWELTWA, KK S0METIE, #&
W s agsl & 6 70 A DL E#S- Lifii2 L >~ filids5ug/dL L
FoFEER(FE) IS L Y RZIERIZRO T, FoEE
W (&) AP Rk % 8 SR Ol 2 L flEAT11.5
+1.0ug/dLTHo72. LoT, REBFEHZHEHT
L FEAENR ()BT At L oo HEEHIXS5 ~
15ug/dL # #3E5 % .

(Hz b7z, ML i)

e eiE (BEHP L)

ER

- HiEE i (anorexia nervosa, AN) &, {KEAHE 2
52 ENDRMRART 4 - A A=V OREICLY RF
ERTIRMT, HELBIBIETLIENEL, &
hkozEgy, ARG LICEIVECTEIEHEVERL
BERTH5.

c PR OBIRZC & 2 AR &, #ac
9 2 AUEATE) & LT OPRIATE) R 8 E 0 L G B 2
HAHBE - PR LizaFshg.

H46% W4m 2024

CANEATREV Y RZEV DR RVERESN TS
D, MiFElL YiREEE=S—L, RZFIHFL T,
LY ORITEEE T L DRI EETH B,

A - PRI, EARIBRE L L TR L Y RED
BERH W EPEEBHE SN TwA. £, kLY
REZBETIE—HORARIA L ) HETH S L V)i
fibdh 2.

CAAZARELTE, WNOBRIER M LA L OB#EA
s hTwa.

CARTA A A=V OREEY B X Rl - RS
LR (avoidant/restrictive food intake disorder,
ARFID) &\ 9 HAREEIC B 2 ¥ 72 2 i I2 BV T
LE LY RZEDRD R v EHEE SR, AN &k
DI EUTH D LEZLNDH, 50LTHYEH
AR,

1. MNP EE

BAREDS £, EYORIEIBRCPHEATE (3 OF
FEVEME:, FHIFLADIC L > THERBE L AMEL L
T, AN (HREME BN IRE, MRt AR IRE, &
W WSE R EDIRGH D > 2RI IR — SN T) &
ARFID L 5d 5.

AN IR EDOYA, 30iE TIOREL, HEICERER
124 <, BHIEBEEDS ~10%BRETH B, AIERE
RIEIBBLELUEOI0NIC— AL END, KEHH
2B ENDBRMRRT 4 - A A=V OEE Thb
L, RETVBIZLHDO TS T b &MY 245
Wi 5. EPEROHGELEL) 221512 & 2 [ AHR
AL, #HEISET 2 RMETE L L CodRtTEI (BT
PRI, FAIELH) MO B HIGEI A H 5 YA id
(A PR 2N D, IR ¥ L WRAE
FRL, AR EMRE CERERE, K N
A Z VA 2 OZEALURRIR, IR % &), R
RERESE, JHALZHAEIR, B REAEIR, PRALOORTE 2 & 4
O HIRAER 2R PR E A A U 5.

ROFORLEGE, W92, A%, AR, Gtz L«
OREMAEIR D LIELIEPES L, TNXRERR L S
FTHLEZLNTVD. FEOFEHCEIIE, HKS
EICEDRETLH2IEHHY), HRADT — % TILIE
THRIF6% EHWY. Lo L, BREZFERIREOES
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SR FHAT, Wk 2 K20, REMNZ O STE
WIS 2 2 L%\, RERSMES S L 2/
BHROZ WA (Diagnostic and Statistical Manual of
Mental Disorders 5th edition, DSM-5) ? 12 X % i #kite
DERE, OFBIRNEE, OFERINIET %0
W & ZNSHED AT, @FT 4 - A A=V OREE
SREICL B RE AT HRTH S &) Bk
DRIMDEF N, DI TH 5D, SRR (7 o—
U B R %), HEVEIESE, HUIRRREERE TR,
9O & B AT, HARMIEIC & B HEEE S
& AWEE BT 2o B L o TEMOIREY £
LaZenbY, EilxZET 5.

AN E#EE, LHEEICL > THREBRES BITFIC
FTHILOEEBEELLAL, FEFHICL-
THREHEMZXL. OB, FREBIEEE (refeeding
syndrome) (2 EH T A UENHY, AE—NVAT v T T
119, F£72, ANOEEZ, HEOTFFIHEN 2 %%,
A TR 2 & ORI S B 2 L 5%\ 72, Kl
HWHEEN LW X 2T 247D . REORIEIZ L > TAKE
Rk E IR 5. EEATERIR IR L, AR ARS
LIS 7 ) RAHRIEDTE § 5 (2 DI TATEY IR % bR
LT ATEEES I WO NS, b, SR
CHWS N HFTH M, Ly EEnTunin
ZEbHY, FAICIBREARLZT TR, BRICB
B HEMTEL L Y REZOERE LD S 5.

ARFID ZBEBEDOH /=477 T) —Th Y, 2013
AEIZFEF SN2 DSM-5 20 5 IERIC B IR IC & E b &
ot ANERZLY, K74 - A A=V ORER
S ATRWA, HEROIER EN5 YO
BV, B Lo TIRAE, HERE, REARLLO
REEZET L. ANICHERTHEUEORE B L Shb
(~30%). HRRLERE, EWONB~DOZIZbY) e, &g
5 2 ERMET 2 2 EAOBAMie Ehsd ), BEICKT
B e 7 SR HEE S b > TV ASED S V. HEE
AR b T AEEZEZDY L, RESSV)ICEHE
FTOHE LA L v AN EFBRZEF 7 SRR %
BT 5. LHEREETIE, ANZEICHRT, L&
TICESE L TLIDICR D, TTHEREAYOE
HERAMCTLIIRL, 20k, EWE ST 5K
R A M TRATRR AT, BIEROLHE Y &

DTV Z LI psED» NS, ARFID bt L Y RZD
HRE %D EEZONDY, HLVEERETHL L
o, L YRZEDMEIZOWTIZERAZ L\,
BeoT, UTFTIZANICL AL Y RZDIE TV A
ZOWTHET 2%, COBEIZOVTOMELWE
LI EEoTwD.

2. HREMPEECETZELORE

AN DO RFBFLWEEIZOWTIE, 79 ¥ ADWEH
WX BBEPHR SN b0, MOE~ 2BV T,
KRB BFFe it 358 & v,

75 Y ADN—T ¥ RENHE O Achamrah 5 ¥ 13,
20094F 2> 5 201 14F % -T2 7] B 00 I R 55 3250 P9 02
ENF2 18 L CF4E#28.5 = 11%) O AN 4
BI(153 A : ZWiiEDSM-4) & BT HIIC A L7z,
HIIRE 7.5+ 8.44ETH Y, 91 N (59.5%) HHE £
HIRE T Y, 62A(40.5%) H5EE - FEHETH > 7.
SEEROFHEEIZ42.2 + 5.3 kg TH Y, FHBMIIZ
17.4+2.6kg/mTh -7 L THEAHRIERD )8
£ BRHAL X ) SRR, SFHBMLIRERER
16.5 * 2kg/mi, 18.8 + 3.0kg/ni THIHA A HIZ KD >
72(p<0.05). K#BFOIEGUI R 7 ) — =V 7Ok, 4t
kTSN, A ELEHEII R THok &
DL Bt T NIZB VT, 128 EREA B ImSE T+
L ofEZEIE L, 0.9umol/L A (=7.1ug/dL) & L
YRZEEFRT DL, B8N (40.6%) DSt L L REIZH
L, MIE L7 tHE O ) HREDHED KD o
W b, [y SV TIEIS/KZ (9 umol/
LA 2543 N (2.1%) TH Y, $KZ (10 umol /L&
i) 2R L7zEE—ANbWhhoiz, v TVEEOF
MIME L L 2 120.97 £ 0.21 umol /L T, HE A RA
120.99 * 0.23umol/L, A - FEHENL0.93 + 0.18umol/
LTh )W BEDTPRAET TH o 72705, MalFWaE
FI o,

Z0%, MULLTIVADLAEY K- KTy LK
%0 Hanachi 513, 2011451 A5 2017428 A £ T2
[l REFHRBE O S H AR AN (BHTEDSM-4 %\ L
DSM-5) CTAKE L7z EEDHEREEZ L O3T4N(H b
360 AHv ik, &R0 PIH4ERZ1.3 £ 12.95) & 1
MICHRAE L7z, ZofiS, 253 A (68%) »81E £l BRE,
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12V A5 f - HRHEICH Y, SRk mEIL33.7 =
5.9 kg, P#HBMIIZ125+1.7 kg/mThH -7, B -
eI GIE AHIBRR & i L AR < (F1929.4 vs
26.25%, p=0.029), RHMMHE < (F1510.0 vs 4.5
4E, p<0.001), ZELsEERHEEEDMEA > 72 (65 vs 66 %,
p=0.009). —J5, FEAHIER IS - PrA & L
TIH ALT (36 vs 51 U/L, p=0.001) & BNP (20 vs
3lpg/mL, p=0.02D)FEICE o728, TDX
I TV BWT, 12K EM AR OMmE L o H
#HEL, 0.9umol/L (=7.1ug/dL)Kiiz L ¥ RZ
LEFRT DL, BED205% ML Y RZIHEH LI
L) BARARIZEY Y TV TIEESKZ (<12.5 umol/
L)#%64.3%, $iRZ (<12.7umol/L)A%37.1% & E5I2
HbNFz (72751, Fiked Achamrah & ¥ Ok & Hili 3
%Ll OTREILRE U CdhdAs, M#idheso T RH
LD EWEICRE SR TW A 20, TRZE]L OHEE
S ) B R 2RSS L), kB, #A-
P AT A BRES & e L i & L o5 o 72
(P efii 1.02 vs'1.18 umol/L, p<0.001). L ¥ RZ
OB OER L 25 2 s, ZOEGBA - P
ENCBWCTHLDEREEMENZ L LR LTWLEDT
137227 & Hanachi & Y138 < T 5.
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0= — b O AR E L= v b THKE S NZAN
B (WL DSM-5) 1563 A (15 ~ 457%, 9 H 142 A%H°
k) A L7 PEAERNE25.5 £ 9.25%, FIEE
AERRIL16.2 2,95, FRMIRIL8.42 £ 8.784F, ¥
BMIix18.1 £3.1kg/miTd o7z, M4+t L A4 e
L, 8ug/dLKliix Ly RZEEHRLIZLIH, 82N
(563.6%) 75 L ¥ RZIZFEY L7z, HAHIBA Ll f -
FRBAELE O CIE & L S EOFEAETES, 2L X
ZH LR ZEOM TBMIOH HI3 D - 72, B
WEWZ L2, HRICE > THERDY A2 3 5 L i
ENLHEBBEELZ) THhVERERZ KT L, 2L
VRZEIHH THBIHED B 272 (33% v 17%).
FEB, AREREDD LIS TR L TEL ~
REZHEDWED T -72(28.4% v 9.9%). F7-, £ L
VREMHTIE, FERZB LU T, FIEERAR
ABEEEZ & OFEN% L, DI EAORMA TR &,
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REZDOHEILR 7 > TWb L OO, Achamrah b T
40.6%, Hanachi®*T20.5%, Strumila®?T53.6%
EWTFNH ANBEICBII2EL v RZEDH L RNE
EARBEND. 275l Y TVOFHBMIE DM
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HBMIZMEW Y~ PN ToL L Y REDHED LA
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FEATD DTkl ) REEIE LR S v,
9B, Strumila 571, £ L 2 EIXBMI & MBI L
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HIBREL & I L TR L Y RZOBIEN S W L 132200
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Meoid, Ly REBIZIERZH & B L CHBATE,
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HB, 77 APMIBTIE, ANEEL Y EDH
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3. AH=X LA
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NS ORMEBAOMIEEEEL TV THS ) M.
—Ji, ANEFIZBWCREBREOUGE I, BILA ML
ADIELAYFEEDLIENAITF ) AL T
T EN TV Y,

— 328 —




L Y RZIEDZHEIEE2024
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YL RIS OHEEE T SR 29 iR, AR
Pk BIENE % 51 & k2 = 3 Kaschin-Beck J%§ 7 & OJal
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Jr A A B SRR R AR AT RIS R T & TF
GE L7 L Y REZEG D H% C i ST b,

P O 1 LHE b <2 A LR i oA 2 R
ET50IEOEKNA L Y RZTHDHZ LHKeshan
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FR B R 5250 1) B e M A B % R ) e
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DR EZPE ) DAREIIIEICEL L Y RZHETDH
D, RIETHLHLEBAEFDEL Y RZIZL 5T
T L, 4EBO I b 3IEBFIC 5 THIB T 5 L E
FRADHER SN TWD. ZOHEFD D b 25 TIESE
ERICER BT L22EbH Y, TR
VYRZETH-572Z LTV, LILA,
LT 25300 5 N7 OARSER # RTICF L o7z
MNEBIOAR T L, EH62HOAEEZIZ LD
SIEBIAEENS. kL U IEMHHYEIZ40H 25120
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R7 DX, BREEET RO 5 h iz DARLES]

L IEMTE SRR R

WG HAE W Oh) ) il ERBEH) [ES

1985 lylm TPN 13 PERALT  ZEL FH TR LT R,
1987 28y TPN 66 0.62 [piEs 1

19917 20y EN 120 016mg/g/Hb stk Tk gggmﬁ%g~ﬁ%ﬁmﬁ
1996% 3ylom  TPN+EN 46 0 AT 4

1996%  1lm TPN 11 0 e R T BB 5 % & 0F
1996*” 64y  TPN—EN 12 <10 LU 2

1996 64y TPN 17 3.2 Ui 2

1998% 23y EN 9 13 LIPS 15

1998% 67y EN 13 2 [pixis i

1998% 59y EN+ &% 14 AR T i

2001% 27y ENor TPN 36 WERALT Tk 8

2002%  3ly EN AN 0.5 LIpud AwE

2006°? 59y EN 72 05 e FR TR R ELT L
2008*  2y7m EN 24 AH flam IR ILRE R LT
2009%Y  6m 73/ PERIHEETL 4 <20 LIpud 24
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WL v IEEFIIE T d - T 3D LA G B
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THEf % F Loz, wWERLIHETHY L LIk
AR b . MO R ZIERDO B ONWTHD &
DAEEDERD N 2B TR FERF I £ L > 5
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MTHELTVDE I EEFEHTREETHILH, 20
FRANZIARELZ 137 > TV R,
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W v, FREIRIZ T IR S e D
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L IR L2 A 251565 T, i
607 HTd s, SRR HEETEL P HiFid»HA
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KRERVEA M, B Fyu—7&A by F 2 7R
JBARR R 7 &2 72 B, Osaki & I FER % i
TL, A4 728HECBITS I oy FUTOEKRILE

FHEIEE2024

Mo I F 3y P 70FERAZBL TR SR
FEHELTYS, BRI ALY, 20y R
TR A T 7 4 =720 LRI 2 S BT
PR STVl EFNC BT, W& MRS
WERERL TW2IC b BD S F it L VAT
LCwzZl, LUV L > TR AR L7222
L, AERIZB VT Osaki & & EDOFT R TH o722 &
FHEL TV,

RO HEALATTRD SN2 EREFZFEI0IZF Lo,
JINEEAbiEE L IEFEIIR 3 2 H 2 5 156 2 A, e
1336 A THD LN T WA, FERIZETOIEL TR
HHNDDS, EEFIALL VTN L o TWHETDH
5. RIS 2 0w T IR S T
WRHEIID VA, 2~ 3H AP SUBENBROOND.
MHBALIZOWT, INEOHEILE LTSN TE
A, RREMES T, NEMEALHELTVDE I L,
BEHEFO N2 S 2 ICHBRTH LI E2b, HfE
ZALLTWADIZURTIZ A MHEEETH Y, I
AR L U S5 L T LR LT 5.

BEZAIL SRR OISR SN THB Y, B
DRty - Bl BEE - WE RESROLNT
Wh WTROER S L UHTEIC X o TRERIZE R L
Twb. Hosomi b ™ i3 Ml 424 & /M5 £ 58U BB 74E
FZ b7z bt L v RERDOTLRHIRGEEEIHTESE
E A DSERED & N7 A2 K ARG (I 2 L o il 2ug/
dL A 120k U CREEHIRAIIZ 50 ~ 100pg/ Ho £ L
WAEEIT, BEENPEELANL— AT —IIED
W8P HERE L EWME LTS,

8 AKX, BRHEET % fh & OREIRES]
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1989*” 3y TPN+fr 27 7 Wik ORRE PR T EREL
1991 68y  TPN 96 3 Wtk 210 PR P FIBCARE R
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. INF et
19977 32y CTEN 60 04 PHE LT AN Y
BIIkEE
1998 37y TPN 156 01 WM 4 PUBG DUk LT REAN
1999 11y  TPN 60 <10 Wk ARE P CIIPS 5 4FTHE
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EHETo T E R EOBEEERIL, YL RED
VA7 R FHIL7: ECHIR it et 5 2 L EE
[

EWHIMTPN 2 j5fi L TV 2 BHTIE, 2oMtL v
AHBIL S WF, REZ &SRS fabinid 57, £ 725k
BRES, BIGFERUCD L v 2 E&H LT AW, b L
CEEHEDSD VIS Y | 25 & R
IZEL Y RZEZRLEBEVRE STV LY HHICE
A, R RHI 5 AT b AL HEERIZ BV
T L Y REZOWERAIHAENS Y

Ly REZDIERIE, MO EEZELE S8R b o
5, WiAKE, BT, 2 L ORENR, ORiiEs &R
b DETHIEIIDI2 5 FEILAPHE IR A ER A
JEE KT L b DY, TPN Rl RIE1T3 %
VA Zid e b v RZIEDWREM: & & T BV 7z 484
HAETIRETHS.

L > RZAEDERFIER

19794E D van Rij 5212 X 0, W TR TF6E L 72
TPNATEE DY L v REZFEDRANIHE S, 0%
RN T L Y RZIEDOE D72 — IR I BV
TIIEHRIERAEE TH 5. £ L RZIEOBRRERIZ
TR - BITREEE X5y A4 7 LFER X2 L
AIEARAFEE L, & SRR T 55 1 7, NOZALD
BDIATEDIMEIZRIENEY. L Y REDBM
X, ENSOFEROFEH LM L OB L > T
BTSN BHEN L. FOMIC b RMERD KERIE Rk
BRI, CPK i, AST, ALTflio> 57 & R i
NEEIIRDY

L2 LASEEIRSCHENR, i 22 & DA BiE % K98
A 7T, RRLOGIEER 2 L, BELT S L OReNE
HITT 22 L b DY SERPRBL TH L 0BT
FRNIRDERPD L. 2D L) wE EETH L
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YL Y REIEMB RN, L Ly RZEFH, ZWL, i
KOFEBLE T T2 2 L DR ELEL 20T,

mEFEL > EEEL > REZER

19734E12 Rotruck 5 V7%, £ L ¥ 25GPx DIHHEHLLIC
YL/ VATA VOMTHAELTWD I ExHL2IZL
7o, ZOth, Taxk XD EEORNTIICH 2 — FILT 5
[ 5 -iodothyronine deiodinase bt L Y BH#ETH D Z
ALY L O RZIZEY, SRS OEEEIFIED
BEFLEL Y RZHEICVZL NSNS, L Y REZ
DFBWINE 2 NS O GPx DEERGHEDOWEDLEETH 5
A, ZOGPxIEMIE 7 VS F4 > %/ L7z NADPH O
VrRWET LNy 7T v FRIBTORETH Y, THA
JEHECHEETH 5 .

IS, #Mifds X O TPNBAHICIE, it L o,
ARIMERA O£ L > B & ORMERN O GPx i % il
FEL, FNEMETF T2 2L 2R LAY £72, L v
%5, GO F 4 77 A b THlSEGPx I & 4t
VOMEHBEEICER L2 IE ), kL Y REDTD
DE=S) 7L LT, MOV AMixiflEd s &
MPERTHHZ & 2ME LTV MY 201644 7121
Wt U AEIE RIS, SRBRESIE CHllE T R &
otz Mt L AEOIEFIEWE T EIC LY SR
B, bAEOEEHEO—FIZFILIR L7221,

M3 £ L i % 59 2 B ICB S R & i, il
VA L ) DR A R LA LTH, 2245 F
LbE VY REEDBMIZIE RSV EV) 2L TH
L. Ly 2GSRI TPN 2 f757: 56, Ml
L IR ERREE L) DIEREER TS SNA, T
5 OFERIT S R 1t L v RZOFEIR & 4 L RRD 7 W iE
BIPNEL A ETHD.

Lipkin &' % Bl TPN 475 D 62 % T& il o+
L MEAMEAG % 7R L7278, BRRAEIR O B % B0 7 2o
7oL HE L72. $7-Fleming 5 7 EE#IR 43 (home
parenteral nutrition, HPN) O3 7% 3% 0 92 % 13 /4T Hi
FTCIMFER L AESRETH o 72 L EL TV 5.
FEPIZNEOHPN BH 2B\, (FIEEETHAERH DL
TTHholtl EEWMELTVEY, WFROREFTH L
VY RZIEDFEREBD SN T W haholz, 12721, &
o ORI TPNif7H 0% < OFEBNTIELEN 7 K ZIK

REARLCWLREMAE V. 72, BIGRES B
HENTWLIEFICBW TS, M+t L oA HidEfl X
DAAEIZ 2 > TV DIEBIAN S K ABND DS, TDEHIT
YLV REZDFERERL TS EWI bIFTlaiwn,

—HCTRIED S HRETEIMF DL L Y EIMET T
HTENPHLNTY S, ML L S EIE TS 2 b0
O, ML AL TEELOLRIERIIR L 720, i a
YS= M AV M LOFAERICHEBRT A EEZ LN T
BN DM RO HIE T B 720, S U
OFIEFEIZIG U THIEALETH 5 ™. CRPIEEAT10 ~
40mg/L, 41 ~80mg/L, 80mg/L*#z % &, Mg o
L EERZILS ~ 25%, #935%, £150% AT 5 &
FHENRTND DD,

DREE LTRIET A2 L U REFEREIEMIC R B 2
LB TG L S MEIX2ug/dLLT TH >
WS SN T WA TS, WA O T D FREIR

F11 MiFEL & (ug/dl) OERRRIEZEE

iy (%) Bk Ly

1 6.7~13.8 6.6~12.9
2 6.9~13.9 72~135
3 70~14.1 76~14.1
4 72~143 78~14.3
5 7.3~144 78~14.3
6 75~146 78~14.3
7 77~14.8 8.0~145
8 78~149 8.2~147
9 77~14.8 8.3~14.9
10 76~14.7 8.3~14.9
11 78~14.8 84~15.0
12 78~149 85~151
13 78~14.8 8.6~15.3
14 77~14.8 8.7~15.3
15 81~151 8.8~154
16 86~156 90~157
17 89~159 9.2~159
18 91~16.1 9.3~16.1
19 ~ 105~17.3 10.5~17.3

SCHik 16, 17 KheZs
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DHDFEB], BAEROIEB S A 5N it L o flie
AR R 00 TR R0 8 A MR O BTLII AN T dp 5 .
O X IR TPNEATH, b L (LRI 280
THOBEDEL L T L Y BESME2 RT 00, +
Ly REZFEROWRE R L BEHEDO LN L, L 2D
RZNHD MR - BT g - MOSHE, FRRmR,
LffkEE, 5 AT I F—EO RS, RIMEKOILRER
HOREEBIEICbL T, $ob L Y RTIESIEE T
OMMBI2H 25134 & 7% 53 L b TPN s
DESIZHBIL TV AWIZ L2, KZEROFEBICIX
BEDIRN AT L T2 g s hcnp B

mEEL fEOE=2U T

DEoZ s, L v REZEMERDH S RIS HRAEE
72T CTHETT 2 O3 LS, BRI A A IHEE I 3
fakinsd 2 Ll 1ix, TPN R A2 2 &0, BRI 0%
BEH A o TWABEIZB VT, BRI 2 L
MEEE=S ) VTS BEDONLEE LW EEZLND.

WS &, GPx i & Bk £ L il g o+ L
CNEDEB E v L oG G, BGHR B ElE
L, EMTPNGITEEZ ICBWTIEH—FEot L Vil
SEHFERITICHEIE S D 2 & 2 HiE L T3 Y. ESPEN
HA KRG A 2Tl fERICS CTRER LT, 2%
{EH3~62AICIHOUEAMERE SN TG,

MiEL L AMEAMRET, & HICEMBTPN S L <13
BRAEDNBZ b N A 86100, RS R T L v
EMATHENET L. B TPNHOL L ¥ O#k
NHEGAT DRI A S BEH ST /zas, i THRpsHE
THHEHTEZ L Y HEAPBETEEATESL T, 44D
ik CTRENREANCE S &5 21532 WK fiv Tw
72.20194E6 H, Kt L ~IEREHA] L U ERT N
Y AESHE (TR L Y REE100ug  EARE) A AT
MO THI S, HEORBEZHE THE T 5 2 L2 HE
Lhot.

L RZEDDHRLE

ESPEN® 4 K4 »#CTldtL v oSz kd
LA LT, BRIRSGEAR S, A L U AilA30.75
umol/L (6.0ug/dL) K TH ML, £ L > O 21T
NRETHDHELTVD. FRBEEZICBVT, M4t

L ¥ %50.4umol/L K5 (3.2 ug/dL Kiif) TH UL, #I2
FT) AL N ERMAT BLEND L L STV,
NS EEG LT BEETH ), L U RZIED
PG LID LR 50 THD.

EAEDOEL Y OIEFHEIZOWTIZERMICL>TH &
FEFEODD DN, 2016412 L v DB HLEEE
L7z (3612) . HLGEIREAE D L I3 A= # I &
B aE & RIS b 72 ) T S Cw 2 EFIZ BV
T, L Y REIRFED BRAEIR, & L IRAERT RS
Btk Td 1), o JE R EATEE S, it L oA
BETHY, Ly OWTICL > THETLIDE L
YIRZAEE LI,

FIEMHICO W TIEANR O Y |, 2272 53 L b it L
VEICHBI L CREZFEX BT 5 LR WA, WD
POSE LIS L O % AL TIH6.0ug/
dL, 6 ~ 14/ T7.0ug/dL, 15~ 18/ T8.0ug/dL,
190 ET10.0ug/dLBLF & j&sE L7z,

LD
LU RZIE, BREIR L ML S ETBI SIS
M+ L AEDMEET SR B W& S & 205, B3
W7 GOHEL RIS H 0, KR TPN, #&F%
EHPATHON T L ERTIRENMICmEE L fix €
SN TTHRONLEFLwEEZ LN,
(& 3ed)

VI €L RZDFB - BEEE

N

E:34

LV ERER L TR WREAREER - BRIV -
WH IV 2T 254613, L rd [HAAOR
FHEIIEHE20264E ] o+ Ly o A% (15ug/ H) -
e (10pg/ H) & L2357 5 (%13). 7"
(L »20ug/125mL) RV 7 27 )V " 7 E O 5
(F14) F21 3 L Y NIRIBE RS 2. €L v &mD
S IR A (B 2 B O R A 72 &) 2 iG55

- EHIREIMATI O £ L v RZEDOTHIZ b LS
5. BRI, TRV Y FY2 12 o/NRT
IZ1H100ug 2 FfamE L L, IR o amm
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L, BRIRSFCAEHREE (A L IEEHE S 5. 1H50 ~ 1. RZIEDFEE

200ug DM CHME AR AL, 300ug ¥ THIRT 5 YL U RZETHT 51213 L v 2 ETREREN %
CENTEL. 12KHoO/NEIIZEL Y ELTIH AVd, Ly E2EH LT WERB AR - 555k 3
2ng/kg (RES50kg UL EO¥E1L100ug) % BilA & & Voo GHFEA IV EERT 581, Ly E THAR
L, MRS (RN L s iE S 5. 1HL ~ N EHFHIERE20254FE 0] O¥ L > O H%m - HE3E
dug/kg RES50kg Pl L4250 ~ 200ug) OB T B(E13)V##MEIHGT 5. Hike LT, 7Y
JEE R A LT 5. LHEE SR A LTH LA YU L ¥ 20ug/125mL) RV T 7 LV i Lo
T ARG FIR 2 S B SRR BRI RS 9% & f(F1) Foe L v NIRRT 5. £151CH B
LHTED. LI Ly EREROLER R (P 2 TEE OB K

R OBRKERICGER L2 L Y REEOTHRIT & &) BT 5.
L ¥ F*100ug (4 ~5ug/kg/ H) % REHIRIGIZ 3% 55 5. BRI AT O L Y RZFHEOTFHIC S, BRI

FE RO L) SRS T 5. JHUH_IT TR -
W53 2 2 L i3fElRTh L. WREITHHE DL /%%Uf)‘lﬂl’ﬂm%ﬁ%&’(ZOl%FBﬂ Z LI e
HWEEZ LY LTIHS ) OHETI2EI L ARBEN, HEMRYE LTRAB L O12ME
DOBEFETIES0ng, 12BAMHOBRE T lug/kg (KE O/NBTIZIHI00pg % BMGA= L L, SRR
50kg ML EDHA1350ug) FTET 5. VIR L A EET A, 1H50 ~200pg OB C#H
HAEAMHEL, 300ugE THET LD TES. 12

bV VIGRRELSD Y, kL oA EREN EEE

K12 wLORZEOZMELE

YL U REOFINE 2 H/NRRE, RUEREE, HERREN, OFE, FRE, BICb Y i
Breeas b L RIS X 2 A EATT O LTV B4R, B B e A A
PRIET, TR4HBZT_TMZIHA, Ly REELBHSND.
1. DT o If/&iﬂpfmv%llﬁﬁui%mtfr
1) E# - N JURE ML - INVEH - R % - E - BRO% A
2) Lo LFHAE - rEmr[:fiamti,% : M&HR - BENR
3) AR TREDH A FIIIETE - AT IR EE

4) e R ARIMERD KERMEZAL - KERIEE ML
5) KA i, T3{&f# - ASTALT E5 - CPK L5

6) LA STICF, Tdkkizil
2. ERUEROER & 72 2 MO EEH T E S D

3. MMt L il
Al Ii# -+ L > il (ug/dL)
0~ 5% =6.0
6~ 147% =7.0
15~ 187% =8.0
1978~ =10.0

4 LY EMTET D LIS VERSYET 2
B ERED 1. 2. 3. 42T ST 0.
) T ELVATEIC 1 2. 3FiAT 0. L AR OMIEL 25,

Definite (52
Probable (4
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£13 ELCOREEREE (ug/R)

% 7 2 n % n
P ’Z‘ig: #eE | gue st! ’ffg:’ %8s | one Ef!
0~5 (B) 15 15
6~11 (A) 15 15
1~2 (8 10 10 100 10 10 100
3~5 (&%) 10 15 100 10 10 100
6~7 (F%) 15 15 150 15 15 150
8~9 (&%) 15 20 200 15 20 200
10~11 (88) 20 25 250 20 25 250
12~14 (&) 25 30 350 25 30 300
15~17 (&%) 30 35 400 20 25 350
18~29 (&%) 25 30 400 20 25 350
30~49 (&) 25 35 450 20 25 350
50~64 (£8) 25 30 450 20 25 350
65~74 (%) 25 30 450 20 25 350
75 LUk (&) 25 30 400 20 25 350
) Ts | +5
BAE (90E) 15 | 20

AAR A T FHRREE#E 2025 4R

®14 HELESHEREHDH

*15 BESHFOEL >

Ay V-7 7 L rlLy
it (7g/pack) (125ml/pack) ' (1g/100g)
IAIVF— (Cal ) 27 20 ELQS 110
€LY (ug) 50 20 i B 100
He =12 60
# (mg ) - 25 Hlon— 50
iy 20
#45 (mg ) 5 4 A
Tome ” P 20~30
#i (mg ) - 0.3 E] 17
zuh (ug) - 13 - TR 1
. NV 25
<744 (mg ) - 14 Cohied 0
E)77Y (ng) - - i 35
LN 4
LS 0~2
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A O/NRIZIE L v & LTLH 2ug/kg (KE50kg
P EOYE1:100ug) A MG HE L L, SRS
AN L e 5. 1H 1 ~4ug/kg (FES50kg P
DA IE50 ~ 200 pg) 0[] T E T A S L i
WET 5. LHI%S5 8% 1H LR TR BRI L2 5
NIRRT 2 2L b TE 5.

2. RZEDHERE

LU Y REZFETIE, L 100~ 500ug/ H %if#Rki%
HeF 7RO S5 A, NETIE2 ~5ug/kg/ HAEH
LG T 5.

EHoOBRERICERN L2 L Y RZB X OHEBIC
SV, RO BHIEIREERTHO L~ B8EEIC
BT 2RIk 2 L, BRI TPNR‘TH O 175%~ 665%
D6BNZE LT L »100ug/ H4HM, 5124658
200pg/ HiftlRNFE G- L, 24t - Aaht e aim S 12i
L7z AR 200pg G- TR E Tllh ik 2s 1
AL £0HESYE, 4mE 10O 2/RBENI R L
TEMBHREEEOL L U HFEE B 534
fTo7z. W#HELHEL>100pg (4 ~5ng/ke/H) &
IR &8 A5 L7z, L v #5HiiE
WV & O T ARA D - 7275, &L vkl
R ERL, M EEE85 ~ 11.2ug/dLIC EH L7
10 B oMEE L o fid, &L v 550 1.9ug/dL
59 1pg/dLICEdE L7z MRS V1d, REHIRAE I
THICE L Y RZETHRERE L2 R L v %
S5ug/kg % HIRMAE G- L, Mt L 2 f120.9ug/dL 2
56.8ug/dLE T LA L, REIRIES HEICIEHERL L
LB LTWA. 70— VRTIE, RGrHER A R
T AE R S FEMAT 1S I L BB A s 512
HOLNDIZ EPWEENTNE.

3. ELUBEILHE->TOEESR

LU BRI LY, WA, WEr, R, i, &
HEAL, B, R SRMEEE mEyre s
IiiE, CEMEESRESNTEY, THRADZFHE
A 2025 4R Ot L > ot 75 ERRE (6.7 ng/kgfk
E/H) U EEENCHES T2 dfalThd s, wl
i L o2 e L, @RI S kv X ) RiE
BEOLETH L, WMmETH)HAE, HMElEz el v

ELTIH®Z) OMETI2EMU EoEE TIE50ug,
12/ KMo BE Tl lug/kg FES0kg ML EOHE X
50ug) FTET L. L VEENE, TRAYH, ATFS,
F—=AFIVT, AFXVR, TIVA, FAv, iE
% EORMEIC L B e T, WEOHE (100 ~
500ug/ H) CIEEIEH IEHE S Tnzewn,

(hzH )

B’A

34

S DBERE T B 2 L R O A PRI T S
—ODORCT TSN TS, ZORCTIZBWTIX
200ug Dt L~ % selenized yeast & LC, L T2
TUHA LQ10%200mgH 5 LT w5,

AR FE ~ORCT T, 300ug/ HOBETIFLLRA
B o 72D THREHE OB G\ ITIERE ET 2.

SRS T 2 AT TIE, 12O RCT THLHGENT
BIH L, 20ug/ HEELTTRIBREN O A A3
HENTWD. BRIV S & 2 MHGENT B8 10
FARCT T, 200ug/ HOt L %504 WM R
EWTH o7z, HEEHE~DEL ¥ 200ug D selenized
yeast £ I UHA LA Q10%200mgi*5DRCT Tl
HHREOWFEE RO TV D

-3DOORCT T, HORERHRBEECEL v OH
FTHH AL Bt F 25— EPRDK T2 RD TV
%, HURIRBERECAEEIS XT3 2 & L v WhiFe oA w1k &
B Mm%,

sl U FEAER S O T v b e — I RIET
HHIZOWTORCT RS O G S hTwd
25, 200ug/ HORRFFEH ST ze v,

BRSO 2 PRI R BN TH DA, TEH
R IS OWRED b Dk LT, 200ug/ H6%0
[i#%5- D RCT Tldt L ¥ 2Bl T - 72,

ST NA T = EEIC200ug/HE L Y I28 X%
10°CFU/ H oW AT FS % 12720 HAT vy, ik
DYEDRD LN TN 5.

SWEE L CEEF MY AEEE (TR L Y FYE100ug)
WFEE, RARCL12I Eo/NRicizer vy e LT
1H100ug ZBmMEE L, &7 a1y —iEss i cmm
L, LIRS RETHES 5. DigE, B oIRE
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12X 0 1H50 ~ 200ug O T it 2 P45 2 25,
RRAA 5 B2 1 H 300 pg F THULHIRINIZ AL
LT 2 2 LA TE .

201840t L Y RZFEDZWIHHEIZ BT, KL
CIMED AT 2 NEHE B L L CRESAR S, IFRZ,
E, R ERIRIE 2 S OB E LTEIF SR
72V F0) BERENTRE I L TSRO IRE
ENTVREY. LaALads, Z0EHEISHICTS
RCTELIZAZTHFI VAN INTTHFIIRL, =
EF v A%RFT AL VHlFTHREED VIR TH -
72, ZOHNL O OHEBIZB W THIFEHEORCT 2°
W SNT, L Y RZEDHRNERZLSHS IS
No2H 5. ZOETIEMAFETIDI04FETITbR
L MAOERRCT 2 L0, L IRZEDT
B« iEIC oW TR 2w,

10K E

B 7 b b IO IE TR IRIR IO i Bk 0 U i B 55
CRILR) & 7B 5 2 & L0, FEREIC A3 2 %h4 % Wik
3 % RCT A A &5t %124ThHh T\ %, Johansson &
&, A43HDAT 2= F B LU/ VY = — O
DRFEHEI12200ug Dt L~ % selenized yeast & L
T, ZLTCaxzyH4 4 Ql0%200mgfk5- LT, 206
LOBEIZH L 482 HMIRCT 247> 7. 4, T, ~N—
AT A ¥ DLKERET R ST, ArABEZT b
T = )UBE L AR Lo HEAHEIZMK L, SF-36%
Cardiac Health Profile (CHP) Tlll5E & 11 % fiHe R
QOL I3 A B BT CTd - 72, 44ER D Z DORFSED Ik,
Alehagen 5 V1%, 4434 % 1% L 1040 H % B
L72L AN AETIHGIMELCHEIA ISR &
BHO P E o 124120 COBE L, L
MAEESMKIZ L L THAABTENZ L 25 212F 2
LEbIT, FTTN— TR AT, R, RILL,
B CHRBCHEIEA N 2 & 2R L7, Alehagen
538 522 OO T EITV, MR H
WY 2 MEt 24T o 72, FFN=2 54 Y olik
WEETIE, LR fEE SRS TR M L i
67ug/LTh Y, L vMHiEESS ug/LAiHORIE £
L IR 85 ng/L & ) B & ) HEISE T

H46% W4m 2024

Mot FMREEDS85 ug/L LT OfE Tk A
WMTHo7A, 85ug/L &0 EVEETIRAMMED
Lotz T rx—7 THREMOWIZENFTHIL/Z. The
Denmark PRECISEWZE” TlE, 4914 D60 ~ 74/% D
fEw w2 s L, 1H100, 200, 300ugn L~
% selenium-enriched-yeast & L Ci5- L7-3H & 7o ¢
REED AR5 CHEMBG 21To 72, 20kkG %
kL, 104EMEIE L2 L 25 300pg/ HORETIX5E
%, 0B EDICT I LRI Y QTR E D726
ERIFL.6266, ZO®%I04ERTLEIM). 100ug/H
FU200ng/ HidE b ICHBRIBTHROZIZRD S
Zdro P EEEREI300ug Ml kot L i3S
REXTHWE L TWa.

LRI T o £ L v Ofifk 51233 % RCT & i
ENTWA. Schmidt & ¥ & LISV T EE 2 L,
JREEE 2L L A T4000ug Dt L v & R —
FATHG L2t 1H1000ug/ Hov L v #8551,
CORREET TR LB L7z, 41170 EHIZOW
THE L, MERREEOIRETH 5 SOFA R a7 R KIE
FTRIGZIL L o 7288, FMiBOAEEOH R— D
PERPMET L7222 & xfiti L Twb, 20— Tiltdf
Stoppe 5 7 b Lofili N A 7S 2 BAFE AT IS L L @i T
L 2000pg G-, itz d 2000ug DL > & R —
T ATHG- L7z, 1000ug/ HOXL X %2851, 2o
WMEE 7T RBEL IR L 72 1416 %D BHEIZOWT
WET L7225, 30 HIA OB UHICH EAEITRO Lo 7.

EEIREEZDO YL Y WHROMEL 1 T v TS
T2, SA%OFERE CRHBMRE R % A5 2 BH 120
L, 200pug/ HO+L > &8 10°CFU/ H DI %
WS 2MAH2T%E 7T L RE2T%ORCT M TH
N, A ABEDSIRE, 1~ A0 kP, TR UG,
FIEDYFEE L 12, ) DREOUHEITO bW,

2. BRE, BEWEE

ARG, ENTEEICH L CRPE & D e L EE
GOEPIRIE SN CTHE Y, ML LDHRMRIZH LT
1£20124E D A T ¥ TOMBGHEREENT EE 263 5 RCT
PESNTWD, ZOFETIE20ug/ HEET12:4
%5 L a0~ — # — SGA (subjective global
assessment) B & WAED~ — F — MIS (Malnutrition-
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inflammation score) AVAEIZEH#H LT A Y, {EHT
NRELEEANOEIZOVTIE, 75 ¥ AD19984ED
MR TOARET SN T VDA, FELLEILRD S H -
7212 ZO104EMTH A ARER S A, 20224E121F
60 % OFEIRIE O MeFRENT B 1A L 200pug/ HO+ L
S ORCT 2SS SN 7z 24O At At ABER
BREACH, 1 v A VRPUE, JoiE, BEA b LAY —
71— OELED RS SNz, FHEIRO IMT O R 2%
kA7 dro 72, Z0—75T, 20204F Alehagen % 13,
A =T B IO IV = —OIHERD 589 4 D
B IO WTREIIITE 2 47, 9, kL roldh
IRE B L OMEELH LML EHICEDD
L0+t L U EMEOE#E 215 % CFEERTIR) O ) b
1174D200ug Dt L >~ % selenized yeast & LT, %
LTIy H44Q10%200mg#k5 LT, 7J LK
084 & HE L A8 H L L Vi D BRI 2 %)
REWE L 2L o #iFTlE T, CKD-EPITHlES
N5 eGFRIEVAHFIZWE L TV B EDHLpL o
7o. BHEFEICH L IR R OMEIB T 2R
ZENTWS, L ¥50ug/HB XU 75ug/ HZ90H
25180 H#ES LT Imift L v ik b3, Fos
DXL U PLETH D EDPRENT VLY,

3. FIRERH%EE

kA VE > OR#HERETHLI—FFu= i3
vFEEE L ) TaT A v THY, LL Y RET
ti%@ihﬁf‘%f%i TR T T 52 il hbe L7z
A5 o T HURIEAR BE R 5 IS 3 5 /i KBRS <114
bNTWw2E, 3DORCT T, HEARMKA L LT 2H
ARIRBEREAC T E & 5] 2 2 3 B SRR R BT
L UOMATHT A BVt FL 5 — BHAADEKT
EBOTVD Yz —J THIRBERETCHESE & 72 2
Nt F=9RIZBE L ClE, 220ORCTIZBWTALA I —
WAND LR EE6HH, 9720 HBAT A% BEd
LCW5., ZOE, 1204 ABTHCIUKOHE %
KTFEBOLERELTWEHY, L) —HOWET
BEBEA R VE L TWEY,

4. TERR
YL VAR R OMBE T » b u— VI KIE

HEfR$F2024

HHIZOWTORCTIRZ K OGS LT
L. My ba— e v A AERFEIC OV TR
200ug/ HTHH L7 &) G ad g™, Eihs
we? BERLPEWIHELH L. ML
LoMmigEOENICE S0 LT, @mAbbT

DI EEE LSRR O R E R L7z 3 A — MiFgE
HCUFOMGENH L L Bbs Y,

5. Z0Oft
YL VO AR IS, Sabb tEoRL v
EHEIMES, —REFAOMELL JEIZLZ LD
EZOND. AT TV VHITEOAEMEZE RS RCT
B MG ENTWE. T E AN B NES O b8
o b o (grade 1) 123t LC200ug/ H 62> A MH#5 0
RCT 47\, &L ¥ DXHIMENI R T dy o 72 & it
BLTWRT . 7275, BRI S 2 BRI )
ROFHFMIZWCOPRE SN TVDD, AL
FEA L7235 D7, 7S < —REEI2200ug/
Ht L 128X 10°CFU/ H DNl EiF % 125 A 47
v, RBAEREOLENRO SN bl STy
2% IS 200 TIE, HH, 1> 2 VIkH
M, IR LA, REOY—7— b REEREELT
WHIELRENTNS,

(%7 M%)

VI L BREANDZEE

E:34

R L ALEMIRERE L LAY £ ) B AR,
LU R LD S CEICTIUE ) REEESE SN
LDOEZT, LLyHT) A v N E R
T LI vipErBasihs.

L AT Ry R 2 L,
IR LW LS EETH 5.

St

YU VIEAICE o TUBEART R 2 LM ITHRTH %
A, MEEmAEEZ L EMOEEE BT L. kL s
o TR b HEAGRV O, HEEE L LA T
LWL YEEF P T AL L VERF PN T ATHY,
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50 % FEH (50 % lethal dose, LD50) & £ F VA4 &
1BAETHDY. —H, kLI AFA= a@ﬁ%
L ALE B AR,

BEEDRR

. EHH
kvyuﬁﬂﬁ,mﬁ,waamﬁmﬁﬁ%t%<ﬁ
TN BAHETIE, HVE, HAZH, 5, p
e, FCrrEIEEEns?Y. WETE, FRR
KA DAL, FRICEFESL . STk, B, 5§
SO, 25Tt mENSY. AR E LT,
INE, OKE, LT VIECHERSNL Y, ki
OY Ly ERERIE TSROV Ly EFRICHR S
sV deko L v EFRFE L, FoliE
THES N8, F /N EIETRE % 4 YA ENS
HENTWAE Y, EELLLHETRE 2oTWw b
Vg, BEHELEELEL MERETH Y, K
RS EENSY. A, BREABICT, kW%
SHRH 3 AT &b SR SN L L OFEZ T T
VAV M BEICERT L LICE)RETLIEL Y
hENBLEEN TS,

2. i

HEFRZ ML, AT £ L o O # Hig s
35 ZOBEME L TEROMENEE, bbb
LUV EREROSVEBE TII L YO HIES AR
AHWY fEM RS LT, hEEL L EbE,
NARAL T L EHIES SN, EREICe M2B
VTR LV HhESSELTWEY. LaL, REOHY
AFaZINWEEEE T4 F+ 3 v FMEIO L L >~
EOF VKRS T, FHICEL v hidiza bR
7275, e Midk L v hEBEREO SN o 22 2
i, RO L yEHEESHER L L A EbERS
NARZL T @ L MElS L Vvl EZ6h 5.
HANE, S8, WE, 00, Mehslrdbrlrr
L TWD 720, BADOFH L L EIE 13 100ug/
HTHY, £l AHNMOERE % 512 Elilo> v 50,

A LIRE & HRE
HARN D S EEE 2025 0TI, irE#ALE B

Fitbisc B 24 L v BB E 5% CFERE60kg) O
m@tu/m#%{v/mgaﬁmi%%iL faliy
fHERERY R TH 5 13.3ug/kgFE/ HISHRHEENE
& LT2% @M L726.7ng/kgRE/ H & /NE, B
N, EiE R~ 75U Ofif i EBRE LTED T
W5, BRI EREE, B 100ug/ H ONR)
~450pg/ HORA/Fa#), M 100ug/ HUNE)
~350ug/ H (RN /sEiE) Td b7,

L roEREeiE, BEETidlong/HUNE) ~
30ug/ H RN/ EilE), ZiTiz10pg/HURNE) ~
25ug/ H (BN / &) \SE SN TW2 T,

TEFIE OB R Ik &

Eh T, EEHEIC X 2 Ak s L, A E
W, OO, KMk, BEEES iAoy =s R
BB, INOBid, EBYRH, W0, Al E R AT A
SNn. EEEEE LT, EYE BERE BEESCK
DL, WEEE, REMREEESRO 5ND Y,

AR, BIEMERL A AIRIZBWT, 7Y A b E
AR LS EKAY SRS 5 L HERIG O ) A 7 A
LRI SN TV EY. F 72, HMFEIC BV
T, Mgkl ik aLxara—v, hEREORIC
FUSHOMEDH B &M ENnTn5,

BREEZCICE
HANIHEHIZEL 25 IC Bl TWw b 720
HERMICE L Y RZER E2FT 2L EhveEEZ LN
b FDlh, WYL Ty NRFEYITDY, %
BEONT Y ADENT-EFE B A LIS ELRN
DY L v EITEY) RPN S, o T, F T
A b REHEA AR A L, B IIEEL v
FIVICHET LN EETH L.
(Wt 2)

FEBIERTR
I'h LR
fEBI1: 5i8H A, BR
SRR WOV = T AR, TFRIRILRMT R, A2
= LA, SRR, RIS EIRIE, W T REE
SUEOIRIRE
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YLy RZIED

EFF - ARMEROKREREAL, AL

BUREE © A 3= ARffith OMAIEA L7 2D 7253
W2 H RIS TE I G0k, M RS BIBR T, A i
225, HHRIPAPOEEEEICL ST 2 - THET
B otz 58 AR KREM DS EO LN, £
D1 BB O MEABLE FHIET (02T b
HTERL D) DO SN

W R 9T S0 fk E12.2kg (-2.7SD), & £93.8cm
(-4.18D), REEAL(M10), FHAETHRD 57
DBERERAIE R 2 L.

L 5
BF10 L XRZICLBMOZEE

L R5H%

FHEIEE2024

MiERE2E - MCV 106.8fL, i+ L »f2.0png/dL
KiliTH o172,

B LY RZEBIL, L VA (L R
2.5ug/kg/ H) 2 fEREEP S L, WA 1 2»HHEIC
ARIMERTEZRE, TUXIER 2% > 72, BE2 A BIEo 5
FOVEAHEL L)AL 72,

(L L Y REFEOBRGE 2018 X VT I EY)

Serum selenium

(ng/dL)

12 #-Case 1
10 - Case 2
#-Case 3
3 4Case 4
#Case 5

6

4

<2

0o 2 12 (Months)

11 L @HRICLZMERL EOKE

16 SEFID L T LBRRERKOEL

S gk D FERDZE
i T G S~ R e T
1 F 5 V-ACCEL"™ 150ug/ 3 (+ )= Ui (-) (+)=(-)
2 F 18 faA—7 50mlx 2/H (-) (+)=>C-) (+)—>(-)
3 M 2 V-ACCEL" 150ug/ (-) (-) (+)—=(-)
4 M 5 V-ACCEL" 175pg/ 34 (-) (+)=(-) (+)—=(-)
5 M 20 V-ACCEL" 3501/ 3 (-) (+)=(-) (+)—(-)

|4 -

CE12 bl LR E B MOEEEONE
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B2 - BB RERIT D 56)

FENy A AEHAT o C UL 2 ug/dL K Ot L > MIE
FHELAGBICH LT, RI6IRTLIICVT 7L
HHENIRDZA—TRHNTEL Y OHFEEITo 72,
V77 eME 18y 7/ HEE3E»HEH, L7
ZOFER2» ABRICEIE Y L s BA L (K1), R
DEALREZOLEA - AN SR L Tvo 72 (K12).

(J Trace Elem Med Biol. 28,2014 X 1 B HiZ?)
(hzH Z)

BB R

EF 1 275, B

EFF BIE BN, BT

BUIE @ 8kl & 7 0 — VHEBERE & W7 S fude, 115k
FFILEREATE A, & D14 3 2 A Cali i i 1 s B AT
(continuous ambulatory peritoneal dialysis, CAPD) |2
LR L e o L6RISIEEERAE D& T 705, CAPD#E
VBT DULHENT S & 7 > 72, CAPDRAG
e, #9124 H (23 5hs) AL TR QR % (sclerosing
encapsulating peritonitis, SEP) ®# W2 C CAPD %
L, #3MOMBEN ST Lz g, 4 L AT
ABE, TPNIZ & 2 E AT o 72 255k L ) TPN
HT—TIVEREL HECORBERENEBTLL

EF (%)
65

27 eIy (RE Wy RS H B A 2 2453 A, TPNBHIATARS D
H) &0, B BN, SETEERRETSE912% o
Too ERIZHERE O, PO EEAS B L 72,
[FEE X BN BAGIE 12 12 280 IMEAR T 2 380, &
HIREERE & 2% 0, RO 72D ABE & %o 7.

MAH R LT 2 — Td 2 L K 2 (left
ventricular internal dimension in diastole, LVDd)
=56mm, /=R WIE (left ventricular internal
dimension in systole, LVDs) =48mm, 7 =K%
(ejection fraction, EF) =30% T& - 7z. HEEOHIE
I 2RI - REMRS - BB RS O3 & 328, YLk
B BeD LT

IR 2 L AR 25 pg/L A G EBRIELLT).

FEl b L REZAEAE D SRERELOAAE & BT L, HE
v Ly EE % 200ug/H, 2ME 17 =)L E LR
BRIGICHR G- L7z, 2L e ix 2 7 — v B DR, 46
~93ug/L (FEHEMEI7 ~ 147pg/L) L RN 72 (M13).
MRS £ L o G RAG R 2 ISR L T &, L
g E A b b A BRI O A R (M14),
Ly #5 %75 H1ZLVDd=52mm, LVDs=39mm,
EF=53% ¥ Cti L7z,

(O ABHTIE 256,834,200 148 & 0 5 IR ")

Se(ug/mL)

60

80

S5

S0

as |

40 |

35

30

2s

60

40

A\Y

95.8. 97.12. 98.1. 98.2. 98.4.

— <25
98.5. 98.7. 98.10. 99.3. (#R)

K13 #EBFOEEEREE (EF) & Se MAREDHS
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FEBI2: 538, &t

FF A TIEEE, A

FERERE . 2T ) S b —F A, 70— Y
HE(18H#E), N — 7 AR/ 1R VB (25 R E | B AT
A), PHEEVEBIARTEALAE, B862¢(525%), MHRMIMIE (53
i), HURBRBSAEARTE, 2BUBEARG, .

HIEEE © X-104E6 H X ) PDIEEZ B L T/ X
EIFH SIS, HEIERmHAHH LS L 5o
7o WEERHAL C T A IS C FATHE I I e %, $Rai
MR\ CHRAEPUS L5 % 580, IR DB I2 <
MR ABEE L7z

BRFT R BEED  SPTER, ARSI & R B
Y, BUBRIR R0 VE A L RR D 2o v DU - PURICEA &
MR L, AR5 HE I, A ARk R
5. PDHEII S 27 iRE % L.

Bl RIS OBINIC T AR E L, A P
PGS ThRERLG L L7z, S5 HICEmMMED ),
PDIERDOBHRIL % o7z, MEDHWEASLETH > 72
7208569 H & ) TPN 2 BAA L7z 870 HICI3ER %
DG AEMER L, HBITHHE L) U oA R,
ST B O ARG & FRo 7. BEREICR L b S R —
VAR L TS, BHREICERERI R, 72>
% =10.01 y OB % BHME L 72,

WAEFT R (%2096 H) 5 Zn 130ug/dL, Cu 57ug/dL,
Se 5.5ug/dL.

FE 20 H X 0 B L > 86ug/ H ORI £
EBAE L7z BRI U R R, 2295 H
W7z =ik L7z H270HH 25 &F S BiE
L, TPN# T & L7, EHpEED L oo
R IO L7z, 33 HICIE N I~ F—b
SHIENRE L ol T Ok, EREEROSE 68 H
ICHEMELL v 2B Lz 2A11.7Tug/dL & IiE
L U fEDEE RO 72 (H15).

(HABITIE 455, 54,2021 48 & 0 51HEE?)
FEBI3: 798k, B

EFF - EEAR & AR

BURIE © SEMMEIENT % 5217 Tz, FEOERBERER
EIZL D OAETEY R LA L T 2o lEEE
NOEZ, AFRLFAIH-oCELLOARE B o7z,

BT R ME66/42mmHg, 03A%89 /47, 1K
37.3C, SpO2 91% (ZNZA). HlE 7 HEEL PD
HERUEIA & 2 2 R 7 L.

WAEAT A - sk (WBC) 5900/ul, BNP 1967.5pg/
mL, CRP 10.90mg/dL. Jg#B X : ANz @ZEig. O
IO — A O E AR ERT, A0SR E 12 40%,
PIRT7 — % (20144F : 68.1%,2015% : 75.9%, 2017 4F :

MRS T T e R AN S ey

B o e i St S R SO

14 OHTI-%Z{b (LB : Se %571, T : Se #%51%)
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( EI535H) Se 86 ug )
(mg/dL) 100 mg
S~ r—EEE| M
25 mg
3 [ FLHNY >25mg |
- RIEATPNEE | | wrme smrmmens, NET /\/\
2

3685 H
Se 11.7 ug/dL
15 520/ R
: Se 5.5 ug/dL
10/ H PufkAEREHE $E22f5 A BhARELE

05 TPN : total parental nutrition, Se : Lt L i EE — Mmi&Ab
0
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71
#AH
15 JEB 2 DABEEEE
2 months selenium injecuon
2 months selenium injection before . afer

_ before admission before after

aVR =¥

t u'\,um.l ‘.:.';

LU
s L

16 1EEOEL AR5 2 »RHE, R5ER, REZROLER

avL _,

ave T
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75%, 20184F : 68%, 20194F:48%).

Wl RE TR L DA LB S, BidRIE v
7 RV v ORIRNTES % BdG L7z, WEERE 28 Tl
AR BT, MAE BN TH o7, PD A= 2—1d,
FARILD 720, 1.5% 55 2.5%7 N7 HRICER S
N7z EHIREEIER 2 S0 L7228 R ) & AR
Afinzz, REZLER(KLIE) 25, Ly RZom
HEtEZ % 2 7o M E L EAMEAE (7.0 ug/dL, HiEdE
FH:10.6 ~17.4ug/dL) Tdh o7z, Wit L Y- by
2100pg/ H &2 #IRMNFE S L7z, HE S 2 28 L.
L EGosHBIcRIE Lz L 5% LY PD
BRAVIE AN L, 5 - i & fE BNP L A~OL b B
L7z (17). it L AMxHEE T 5 2 e TE Lo
etz HEFBEOBRNLH o270, L vik5id
ik Sz, LR O PR X0 it L o EOMT (9.8
~8.5ug/dL) £ 572D T, L ¥ OHIRNTES DT
En, HEMES AL E54HBICmEEL >~
fiti % F5HERR (8.5 ~ 10.0ug/dL) L7z, L V#5407
K FEFR b G S 7z (K16).

(Internal Medicine,60,20214F & 0 31t ?)

fEBI4: 6218, Bk

HBER L Crohndi (56l /N UIBRAT12),  Hlh i
fBeiE, B PR, I

TR

BUREE - 12BN CROBBIE ST ie H4E3A

SR TR $12024

1213Cr13.8mg/dLCH V), BENEADOKE % ST
7o TAE3H A A b e BRI, MR EEE B L,
BVOAEOBWICARE. 2 HM% &) MBS A % 1T
WV OAEIRERL, 61 &0 BRI CTHERRENT FA.
FAE I, 2 LRl L7275, 11 H Ko & A IR
%z HRE L, FI94 %A b (dry weight, DW) %
50kg 75 48.5kg A H A S, HEAIRUGEE % 7207,
12 F ISR A CYBEARE & 2o 72,

ABERE AR, ¢ i 185/98mmHg. SpO2 96 % (5
WA, O IR - MG, IR I,
T BRI 2 B EERRD 5.

Mg A PT 5L - TP 6.2g/dL, Alb 3.6g/dL, BUN
35mg/dL, Cr 10.7mg/dL, CRP 0.06mg/dL, H-BNP
2374pg/mL. XM A L %009 5 L (CRT)
54%, MyKEFEH O ABER LT 2 — A LEF/FS
44/22%, LV wall motion : generalized hypokinesis,
A D LPEITR

RS © ABEGRIMLEN 2 G L, DW 2 R4 12T
52 ETH ol L7z, SmEAG CGEELR) o
FeMBE L o — M iE, AR (LVEF) 78 % Th -
7o L L, ABERRC AN A & I L Cezs g
REREE A RO 72720, FROMEZ D7z EEIIRISH
BHAEEZROT, Ta—Ehrbd T IS K— AR
KELUAHE 7 3B BT X e hote. FSRERERER AL
BNV A0 RE O] REVE & 5BV, MRS % 3800 L
7o MeRIeHE L BB CRRIT R 2 7 X BR39MEAE % &

Noradrenalin “

Sodium selenite 100 pg/day 100 pg/day
160 == Ultrafiltration [ 1200
$ 140 —e—sBP l'l I’l L 1000
E 120 --0--dBP B g
E' 100 + 800 §
2 s
g Y19 a”l' ”Hl Il‘l ' Rl
2 60 Q L hd k21 S _0"0. "o, ool 400 E
§ s
5 40 e
C ﬂ” pd ARRRA [
° 480 453880 0E00N
day 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31323334 3536 37 38 3940414243 44454647 48

17 BRRRAEG
dBP : diastolic blood pressure JEHEIAIMAE, sBP : systolic blood pressure Y I+
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WLz znh, L AMHEEB 1ug/dL, EFMH10.6 ~
17.4pg/dL) & 7 V¥ = VKT (54.6nmol/mL, EHH
53.6 ~ 133.6nmol/mL) % 7z, L5 AV EKkER
EORKEE > TWBWREMEZE 2, NLENTIZEA
o) — R ARE T X WA (£ 71 2 FP200mL)
ERGREIEL, L ORMTERCTIT272(V2 L
AL =) BEEHRD 7 I BRHTRE R R L2 E 2
%, 37 AR 0T - RIS L7z (1K18).
(HANRFEEHERE 106,201 748 & 0 5 AZY)
(e 15)

DRE

AEBI1: 35%%, &

19844EIC 7 O — Vi % 580 L, 19934F 20 & B oy
KIS TN TV

200245 HIC AR, Bk, TERTFIE AR My
WLy My BEITCLEKR DO IE (CTR) 54 %1,
1255 SGER T OHAEL15/ 4, IR, 1L 111
aVF, V4-V6 TR T#H, QTciE(0.47sec) £ L,
LE I —TIRERIKS L OEREEE O F AN

ERELTO—RE (AR

T (BRI 34 %, KENEEMEFELT%, X19),
TSP BISHR & (M RE) A58 D7z, I, O %
HOLARFRERE CHEAELINRIERS 5T, 1
Wt v3ug/LEMETH -2 e hbtL Y RZIC
LB OARE LB S NIz FIRAISE CTOAR SR L
BEE %) 50 ~ 100pg/H O L L > 3H O IR A
BGG S 7z, BEET 20 B ST o e = ER s A BE RS
ERLGEDRALN TRV, FEEMomELL ~
fiEf1Z60pug/L & IEFHMICHE L Tidwiwn,
(B TR, 26,20054F & 0 BIHEZY)

AEFI2: 23%%, Bt

L B OB 7 L. 1995453 H, 80% D4k
B A s U, BIBUE O R A & IR AR BT & 52
7o WEE I AT ZE & BRSS LA R S & 1 IRTE
Tdh ol FEEHILDEOROHEI & RS 2H (=
Yy a7 ) ¥y F¥)1800kcal/ H o H %S Tirbh
Tw7z, 11 A S OLE R TSRO A TST-T 12
BRI SN oz, Z O, zJRa"]ﬂaﬁ/EﬂlIfiﬁ)
ML > by BRI CTOME I 54% & IR AR
nr. Lra—t, EERVE AJ:!I;HZ&TM&T(E%%B&

18 MEOIO-—FRR DR
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H36%), foEILERWIFES5mm & LR ELOAE R D
FiREELTCWZ BLIOEL Y PRETH- 722
EABEHBILZ. FHICkL 3 E DO TRM(1.3ug/
dL: IEH# 9.7 ~16.0) TH Y, £l »200ug/ HAH
ERG SN ik L i, %5550 0k
126.8ug/dL & EIEMG AR L7z, OALRERE & O
Ht L AEO B ORI IR 2 1SR L, R
Bt R L A CAEERIEHA48%, LHIFEE46%,
LR OATEL80/ 7 & T o 7.
(ICU ¥ CCU,22,19984F & b 51 HEk%?)
AEBI3 : 62/%, ik
SR BN AR, RS L. 199446 H X
D, MM TARE, SAEYIRH & 2 )R LAERTIC K
AHUEIREREH 2 272, ZORBERELE RS T
Wiz, TR B OFEATKRE IS L, LT —
12 CABEEES9% T dh o 72/ S BRI AT A B 2 14212
12419%12F TITF L7z (K20a). I+t L o205 L
722 A32ug/LEFWMTLTEY, #MiFfomde L
T100pg/ HO v L ¥ s L iG-Sz, #%

HR
INSTD
4 LVIDD
45 LVPWD
"’E-E,"""/ Lm«-*ﬁE pV
12 .0cm
oo

#8220 T, MiELL #1388 ug/L £ TRIEL 2.
IR s L, AR D 67 % 120k L7z (K 20D).
(H Mo £k, 34, 199648 & 0 BIHIEY)

A EILY 2 2T TIERRRORR, bEUH
ML BRREEDER

FEBID VY a2 ATy VREREROLE. %
TR % 48 C 1A 10 20 F RG220 S PRSI W 6048 % Jtid 7 L
7o HODERIR AR & B AR O BE IS X 0 #RR g
3R 10 HRRIC B O SEIRE B L, L a—
W CHRIRAL UG & 2l S 7z FSE4 2 H B oliE
L M Opg/dL CTd Y MiFidinrs B 2 bz,

FEBIQ@ © BB AL I 0 BB W C Lo S 28 70
RS- SN TV, 112 AR O DR EE
REE L ML U MEOug/dLTh Y, fiFeHk L o
RENXT BIEEITONIZA, 1FE1PHRIIEE L7,

FEBID - @It L OFFIC & Y i L o EANIE
AL LT O LAIRRE LTS L e o 72,

(HA/NEIVEF 245,32, 19964 X 0 5 HIEEY)

19 DIJ-FR
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FEBIS : 167%, &t

OFEIZ 7 1 — R % B8 L AR A8 % A LR L
TV 7z 200742 B - W0 i & 3 2 4 FE2 3.
LT T — T SRR 62mm, 7E =BT 27% &
PEIRILOAIERE O FT AR H iz, t L v it
1327 ug/L EARMETH - 72, [F4E4 HOEMME % 580 L
ABe. NTMUEZ: CHDF, L Y#ife, [Elr#E=e
ACE MBS 55 O EAATbIIzAS, OAEILEH
\ZHEAT LIAAE8 HIZBEE L7z,
(59910 H A B8 e il b /7 25, 2008 42 &L 1)

B HEE?)

ITIGNAL HOSPITAL
€ CENTER

H46% W4m 2024

FEBI6: 28%%, 7O —mEE (MR AEL)
ISHEIEIC 7 b0 — Vi & 5E0E L, I CHRIE L 1
YT F IR TTMFE SN TV 1TREOMZ T
LENREEAEHSIWVEEEZZ L, LT3 —- TS
B 5€30%, A #E 3R K (70 28 R AR 28/ DU oK ) 4
=58/50mm) % %, PLIRELLHIEDZKITH IV RY
O )UASEAG S e, BEHEIRTREE L, 25/
S HE - AR TS L FLE L h oo 28BS
FHVEREIT UL R AT L, SO AR 20 BT Ak
o T T — TR S IR (O # 3R A I 8/ WA =K 2
=65/61mm, ZZEBRIEE17%, FAEEIEFPISEA S
THholo W= THIRE - F 75 I AHEETD ) o
ML & &b\ REEYHGE OB AT NI, B

20 TO-FME (a: LG, b bLr S R)

— 350 —




L Y RZIEDZHEIEE2024

ERERBIRT - St - JERRRE O E M L CCRT-D
HiZ AR b Frb iz, MMt L > AR A )
ThO L yROMAITbNI. BEHE22ARNT
NYHA class 1 TUOAREREMIL 7\,
(45107 [0 H AW ER RS UE 74 ,20154E 5 D
FIREZ")
FEBI7 : 22/%, B
GAERTIC 7 T — Ve, XELAIL 70— ViFo
BB X 2 M OMSEAE - Az X721, K4 -
LA D WEART, [l A AL P o Rl % it AT S 4 H ISR
Be. BEefh & 0 @5 E CIFIRREEA MBI L, 5 A1k
W & 7 o 72 XA IL TR REAE R - Mk i,
Lr = CAEREKNE24%, KEIREANE6Tmm &
DA 4, ESEIAFRO N, BRaAKK TS
I UEEBEEHET CHIRIE A L, OASMFED T D
N7 L 9. Oug/dL LIMETH - 7z, EHEHEIC
Mz OREIRE G K O REZFN L 2 #5217V,
LERERHEROUFEZ D 7.
(H AARF BT 43 2021 4R & 0 5 HgE")
CKE #, {E¥)

4 Biiead

AEBI1 : 50%%, B

[BURHE] /N0 000 S IA55 40 75 (2 B DL IS SO S et
ERL 7. X-1VEICHEREREE &7 L, X104
RS RE AR 21TV, X-84EB S Mg TR
IRBARBE I & 20 B RO e o 72, X-14E12H
W ERIEEREE AL = 712 X 2GR ED 720, [
s Ol S, BN 70cmBETH o720 Hlifz,
FRRCBICT I, I RS X BWIURE - ik % %
L, BERLEIRTEREE -7 X4E2H, FhEE
(AST 183 U/L, ALT 200U/L) CHFefHAbEE 20,
Z OB HUIRB P R & B 72, TSH 6.58mIU/
L, FT4 1.88ng/dL L @i CTdh 7255, FT3142.6pg/
mL LM CTH o7z, BEWHRTH o722 L bt
FARWE L7, Sef®Mli(7.0ug/dL, 4F i 2 e
10.5~17.3) & #i4} (Zn) &M (69 ug/dL, F:i#EfH : 80
~130) 2D 7. Se - ZnKZIZHE ) MO FERILFED
%irotz, FT3/FT4ln6Se R Zx B L, Wit L
U EENa O#EHIREES12 X Y, TSH 5.23mIU/L, FT4

1.56ng/dL, FT32.90pg/mL, AST 127 U/L, ALT
44 U/L & FT3/FT4M, FEHEII#E Lz ZnREE
FURIEH IR TREDOBE & 20 5 25 2 L5, HERE
SRAKAI O L IT-> T b, [EF] JERR &
o FE A R & D Se - Zn RZHFAE L1FS. Se
ETa 5 T3NOZERIZHDL - TEY, REFD L
VTR 5 %2 BIR AR BR AE S48 CTld Se %0 Zn O R ZAE % # bl
BT DZENTETHS.
(HARMT MRS 98,20224F & 0 5 %)
fEFI2 1 3 1L A, &R
TERE 26386 H536g THIA LNICUIC ARE L 7. Hiki
TLCEEE MR % - & a2 dLIc & 0 /N 24l % 47 v,
BBE T E THULEIR A 2E - B RRER LT Tw
7o WA ERSEIES T S BERGE, BEEHMRIFT R &
DTV ABERBEREDOBW & 7 o 72, FRBRESR L
5, BEEEE A RO AT OA FRFFPO#KG-%475 72
A3, TBEAL LA 49 H ISR 4 & KW L s
BN BALZHHEIVREHICKIRE o7z TRKIKED
[{[E 2B TIT> 7242707y —TIROIHICRERO T,
JF I HEARAEAL 2 B8 5 1B VI 22 1%, P o B, JH
) ot R RO, [EBLR] H55 HIZHE Lz iligt L
MiEA6.8ug/dL LIRMETH Y, b owl v EE
AT 2 & HIRE Tdho 72 EEEDTRIE S L7
B OHUGEIR AT & 2 B FREE & 2L v R ZE
FHBEW &2 ) O B H Y, L L oEM %
H9E LIE R AN EECH L L E X S
(H AN LIl S MEEE, 31, 20174E %
LG )
(%5 15)

EERER - BIRRERDFER

AERI 1 : 405%, B

20/%MEIC 7 T — VI L BT S e, 225 SR
BRI LT/ - BATAE B UD B Al % 4T S 4, 35
IR BB 20 LT/ - I /e 2B UIBR A AT b
ToAER, 3T 5 B U E RS2 (Home parenteral
nutrition, HPN) A%Fi% & 7% > 72, HPNEA14/EHIZIE
IR E 20, KEBEDOAREBIL Tz,
HPNEH3EZR D40, BRMEEICESE) &8
THETEAIEE Y, ORI EE, TUROH
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fuft, W ETEO LR EHIMET AR, Bk L ) F
e ABEE 7o 72 BRIRAEIR D & & L v R ZAE DT Felk
AECEHWTL, 1HLA, €L Y #EH#100ug/2mL
% L IR IR A L L2 ) CHe 5 2 AR L 7.
ABeRs o i A L5 ix, MCV, FFiEsER, FT4,
TSHO FA%BoO7z. LEMETIIHEIERE 7Ty 7
Rz FIROBIMET &R ERE AN D - 72
TR R, NIEEE & 5 ) H 2 LT BRI T
BRIz B E DS TR & o ZFRRER
iRz 0K, it L fiEid2.0ug/dL LUT (GEiE
fl10.6 ~17.4) &£ L > RZHE & BWDHEE L 72,

YL oG HAE, 3EMEICIIHT), MEkEE, &
iE, FiRoED) - RERESHLICEEL, 48
M#Icid, Mgkl e MCVIZIERILL 72 (1421).
F7, LEMEEIERESE 78y 7 3L L, L%t
L7z, 5, RO AEED T ELIED 72,
108 %I EROBEEIEZ IR0, TLEFLL 7.

JIVZS=1=0 (4

#h - BEEE
LTS

Raae | ——
|

| T
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—EDFEIRGE & MFEL L 0 LR 2RO En
5, 13 MO L Y 8A100pg/ HEHHES 2 HIEL,
143 H 25 3E1IR100ug HIRWNIZS- & 2L w37
A Y MEDERG0ug/ HAEH L7z, 24121, #
HEE, WEREE, ETHEAERERESEEEEIC R
Shholzh, BehnUBEENERDL I LR
Fe& 7 -7 (K21).

L oG e L ELFE T -5 (ML L 2, MCV
), BEARAEIROTVR AL, FE2&EE, # -
e, TR E) 02 LA R TR L. kL
VRS BICEEERE R G A cEE R, BT —
ZiE, kil ER L MCVEIZIERL L7

(HIRAEMS 535,26, 201 148 & 0 51HZEY)
AEFI2: 897K, &k

204ERNNZ /S —F 2 VIR R FSIE L 64ERI 2 5 124 72
&) CHLBUERLREOEIL WL 20, 29[ 518
2RI AS 2125t LIEE T A LI ZRE 4 ST

L 5 E | 100 ug/Biv | |100ug/Eliv| 100ug/38iv + 50ug/B#EO
(ug/dL) (fl)
120  —+tL: @ — - McV 1o
~ g _—
10.0 = - 100
—
m g = 9 ¥
A / ——— o — @
E’ 6.0 ‘?}_/_’T_ ¢
“ 40 // 70
20

0.0

#E5H BE5®% 48N HRE5%8EM RE5%R12EM KR5%16EM RE5%20EM #5%248H

X 21

i

AEREE
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W7 GAERTIC LSS TEIE R 25 & T 481G T kA % 38 e
L, HZEB A SAME X O EA & 272 L
AL E AES TS 720 HEED & ORF I A2 1L
THA O KRB SHG- SN, LG TERICHE®ES
N THOAAAE - P2 HNT, ZVvh) v 2r3
FEHECIC L Ay 3y sV ey I VY EREL
B X AIEEHOEIREAE 2 1) Tz, SRR S
Hb 8. 2g/dL, MCV 115fL & KEMEEMZ 7202 £ 9
127 572, BAEHID B RED 5T 5 KEREA I O KUK
ELT, GAEBHOHIRERTORBHIE ) 1T T
ZEDLR LY RZIERE, £t L 2R T llE
L72& 2% 32ug/dL (A 155 ~ 27.0) LAKA72 - 72,
—F, ©¥ I VBuREZ, EERRZ, @LHEE EOM
WILHERZIZMERECROT, FLoL A Iy
By IVIERG LTI ERD, ThblDk
BEMISTER & 2 72 UEARIZIkE L 2T
TELMROBAI D o 72720, UBEOMIEFHRE
THRRBEG-OL, FENMRFTHL L Y BRF Y 74
M7z L 2 100ug/mL ORBEA FER L, L
2 100pg/ Ha H#E» o5 L2225, 3 A%ICHD
9.7g/dL, MCV 104fL, 4ifiSe5.5ug/dL 122g3 L7z,
Z DY BENHA L 22k B4 2 FvC100pg/ HE H
Wi O PG 2 T8t E L7z
(HART 54 =) -7 7 A% 455,43,20204E & 1
g
AEGI3 : 728, Hi
PR Jg 1 7 8 AL TR 5 R i LS K B M kR P ZE 2 D o
L, 201841 A & 1 AR5 28 (b oA 7 SNF 25
B®) & %5 ST, 2021489 A & 0 oS
EFASHBL L4 ICHE, 10 A TSR B L 2D,
RS O A2 7 )y —fiti 156Hz AR
LCB Y ms iR E s b N, B MRIMA T
BURE IR & 7 B 2 <, Bl A ClEid
SR EFIEALNT. MHHT 7 78 v AftikizkE
HWTHhorz W FHEMGOBEHIIKT, MEwt,
FBREAL, RMIARIRWEEILH A SN, ML o H
Tug/dLUTF EMEIKTLTHE ) L Y RESEIZE D
AR ZHHMIE E B L7z, e L VEF )Y
LEGEAEG TR L Uk R L, BT R R mER
KRERAZAIE S L 22 0 BRI S o 72,

(HfiR#E: 40,2023 48 X 0 5 HTE?)

REBI4 : 52/, k%

JEUE A% S NG IR SR AE D 7230 18I, 25 IR 12
INEIBE OB D Y, 204E DL RIS D L ERIR AR
HHAT STz, 7L F= 2 5mg/ H % ikt L TR
LCwz, 20214F9 B & ) AR BEEOMEL B
FELFAEL2 H R MR, GG IERTD) (0.25) 121K
TL, HRFL7) v — (critical fusion frequency,
CFFR)EDIRT %388 72, A RICIEERCFFE b I
T LB B A IS TR O PO A R 72, 1
MRI CILAR A 0 3 52 20 5 R HUAIRR JE BH ) 1 92k 95 2
ZROT, MEHwAETLESY I VBl ¥4 3 VBs ¥
5 I VBI2ORZIEEB R o728, KRERMEEIM S L O
Ly ORZHRBON. 202241 XY L v % A
B G- LAE2 AICE MR I CFFEAS#E L7z, 20
et L GBS A AR CHIRMIES1130.9 £
T LR A b fi N L7z,

(CRIRERRER, 39,20224E & 0 HIHIEEY)

EBI5  BIR, RFLERBICRRSNEEL L REE
D 45EB]

FEUICRERBERIN TV L HE L HEER(E) T
R, TR % SR L Z24EBIIS 3 L Se K ZAE & SEw il
ELIL A @RIT SefEARETH Y 5 5 36012
K UREE AR AL T L Sefli, MRI%L bictkL .
O2FER, FHEF2—7LVFRMI V2 ITIER

AEZHEE S CTwiz, AR X ) HR50 ~ 80/ 4

LBIREERTH 5 7205 5 H, HR30/ 5B EIETF L,
AN H—ECGIZT3.2M iz /A LA T4
VAHANT 2= TUL0CEE L2E 2 5 Sefiz5.3%
58.1ug/dLIZ FH LHR $ 60 ~ 90/ 45 £ 8z L 7.
@6, HHLI) T a -V e ShTw B

B X b iR, O s AL & 320 Tz as

HR30 ~ 40/ 5Bt & A & — ECGIZT3.1H0

Ml % B 7. ACEL FIRAI OG- RFEnZ,

HAH % Se G HIEDL VR NG ¥ AP 0CETL

72k 2%, Seffiz6.2458.8ug/dLIZ R LHRD

0B LEAF—TTEDL LI ol
@15®LW, PEGIAF—F NI ) 7 a— Y%y s
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Tz, EIZHRT0 ~ 100/45CdH o 72 AR
EHSE D BROPIIRIR, E= % — EHR36/4, T
I—IZCTLVEF45% & OB T b2k L7z, SeaeH]
BAANG Y APL0ICET L7225, Sefliid7.4
A5 11.3ug/dLIC FF LDRRIRIR S 5 T,
@22/ BYE, HMEL Y T a— VG SHAEBHREL
Twb. HR40 ~ 504 L RIRMER S ) A L7z & 2
%, Seffix8.7ug/dL L &AETH - 7=.
(HARERR LR EEAEE 39,20144F X 0 5IH%E”)

EBI6: 175:%, B

1S ABEO A ¥ 7 VT AR X 2 M
RARMNE D 7230 OIRFHE, FEMEETA DA, FEPEUL
JFRIE, 5 TR FE R B 12 C 4Rl g 16
EORMBICIE Y BFRBECEIRL Tz HEAAME
T LEB ORI S0bpm A 5 40bpmic X T L2 oY
frzd L. Z2BHOLENTEERE 70y 7 %
2%, CKMEA2691U/mLIZ EH L CwizznBa A
e L7z, ABEEEBICA Y TuTL /= )VERGL
LDEFRbEEV y 70 7)) v FEH R OED
f7o7. AB4AHETA Y 7as5L /) — Ve T L7z
25, #FCHAE, junctional rhythm, wide QRS % 20k
A 40bpm F TR T L7220 vV 7uTF L/ — Vi
B L7z JTURE L, MERMER L, & TSHILE % 726
TV Enbt L v RZ % 5t 7035 A2 4 B #
EHIGL, AL ERE Ty ZICwE LY S0
FTLU = VEKT L ZOBAREOY L »i243ug/
dL LT LTz, i BNP i3 Ao 749 pg/mL 7

% 85pg/mL 1223 LaEkE s L7z,
(B & 365% ,43,201 148 & 0 51 HEZE)
(g 15)

A EECHEER &)

FEBI:315%, B

BURIEE : HAERT B OROUUSA, I RREE,  H s,
TANPADHZIIT, RENEEHNTER VD113
AH &) FERERBHICAR LT/ mB e s
TW7ehs, 285 EH MR 2 2 L, W N
%, IR EHEDRL, 28 L )RR MG L.
RERBICL o THBELRZ S 2 A), FIChHES

R L Tz, BAERIENS A SN 3EAH) ARk
P, RN R RY, HEEH, SERERDL LD
2o 7.

ST R 153cm, fKE26kg, £iR36.0TC, I
JE114/75mmHg, WRIA103/%5, HHEEHTEHIIE
ARk LoV

AT R ELDH, CK LS8, LDHT A VH4
ATLDHI, 2, CK-MB® L5520, LHkEEZ S
nr-.

LN TSR, eefil7ay 7, STZAL,
DEWEHINGE 2 72, Ry —LEMIZBVT,
SIRAADKITT %O HIAMIHE % 320, 3BR, 238
BER A TROR 7B VERIZ AT L 72 0B R
TEAREEAM 7T v 7 DRDFRO LT\

DI E WA TIE, G, EEOIKR, LEFRO
WRMES), CETREXESS Y, EHERAOET
@RI D B L EZ ST

FE O R O M REER B, AEROBB LY L
HIE & . BEREEITPTH Y, BmThERZE
ERL, MLl AMExiflE L7z 2 521ug/L (EH
ZEMEIT ~ 160ug/L) EKETH 72 L Y RZIZ
L BOMEE#E L, WL VEEF N Y A200ug/ H,
¥y I YE 100mg/ HOHG 2L, HEIMO &
L r R EURE SR (AREM MBI L CTES 720t
BE) ISR, SHICHEL YEEF M) Y ADHKRS Rk
HlL, ML >, i CK, AHIRE RIS L CRE
B L BEBB2 ~ 3 HED S BHRERICH S H
BEALNROND K2R, HEAFLC Y, K
MWEHIC o TE /e ML Ly OIEFICE WS
#%50H HE & 0 iFECKAERAL L7z, Fditl »
B b)) 7 28GR, RIRIAD 1.7 %I BO T 7202
TSN IC DT, 5% 1 H TLH 151 £ TRk
LU, 2ABUBEZIZEA RO LN o7 5
HA0H BEICEGEMiZ 2 S LN TIPR a4 2 L
TP L7z, ZOBROBIEIFTH 5.

(Biomed Res Trace Elements,4,19934F & V) 5[ JHtZ"Y)
Gz E#E, N )
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EMPEE (BELHPEIE)
AER 187k, Tk
BUIE RO IR A B RS, 158.5em, 27.1kg,
BMI 10.8 T V), BREAM BT TH 72 K
TR (R AIR 28 LRI I 12 X o THE6097
HFETl229.2kglc F CHRELETHMLA. LaL,
55209 H 72> 5 I MCV AN L, RERMAEH A 32
7z, ARIMEkE X 1.93 (EH#H3.86 ~ 4.92), Hbitii£6.3
(11.6-14.8g/dL), MCVf1£100.5 (83.6 ~ 98.2 fL)
Tholz, RERKEEMOFEREZD ) HES I Y B12X
ERORIDFTDN2A, MCVIEIZT| &t xEALL T
Vo 720 #5609 H I3 AR IMER R 2.25 x 10°/mL, Hb 7.6g/
dL, MCV105.8 fL. T&H - 7z%%, [d HilsE L7z ilig £ L
UEIZ6.8ug/dLTH Y, Ly RZEBW SN (E
HAH10.0 ~16.0ug/dL), Z I Tt L ¥ ORIk S
(100ug/ H) Z20 HfT- 72 & 2 A, H73HHICIEE
L o fEiE11.2pg/dL T L (RIMERME 2.76, Hb 9.4,
MCV102.2 & 22 NegEEm), 5909 H I 7RI
Bkfiti3.42, Hb 11.5, MCV 96.2 & RERIMEE M IZe L
JARAT N
(Medicine, 102,20234F & 1 5| Z")

ARG TOMOFEZ D HRT WL L)L, LIy RE
FREMEMZFERETZEAMSRTWEY. L
COPEALER S E T 5 L SNBH, L AL =
ALZOWTIR Lo T,

(Th7] %)
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BRE—E
AN anorexia nervosa PAENE R
apoA-1 apolipoprotein A-I TRY)REY V87 B AT
ApoER2 apolipoprotein E receptor 2 TARYERY VN HE ZHEE2
ARFID avoidant/restrictive food intake disorder st - BRI R A
CAPD continuous ambulatory peritoneal dialysis AT S E AT
CH3SeH methylselenol AF)EL I =)
CKD chronic kidney disease i 2 B
COX-2 cyclooxygenase-2 voatxvrd—+-2
CRRT continuous renal replacement therapy B )R AWES) SES
DIO iodothyronine-deiodinase I—FFu= s — FEER
DW dry weight FIA47 oA}
EF ejection fraction e BR R
ER endoplasmic reticulum ANTRES
GLUT 1 glucose transporter 1 VaI2=E 8 53N
GPx glutathione peroxidase TNVEFF RVt FT Y-
GSH glutathione TIVEFF L GEICM IV FF )
GSSeSG gluthathione selenotrisulfide TNVEFF L N)ALVT 4K
HCC hepatocellular carcinoma JHEH N
HD hemodialysis BT
HPN home parenteral nutrition LR E
HSe~ R (<]
IL-1 interleukin-1 Ay —ufFr1
KO knock-out v TR
LDs0 50% lethal dose 50 %L &
LOAEL lowest observed adverse effect level /N
LPS lipopolysaccharide 1) R HE
LVDd left ventricular internal dimension in diastole T EYRER AR
LVDs left ventricular internal dimension in diastole e S A
MeSec methylselenocysteine AFNEVL ) ATA Y
MsrB1 methionine sulfoxide reductase B1 AFAZLANT +F Y FLY Y ¥ —¥B1
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NAFLD nonalcoholic fatty liver disease TV T — VAR
NASH nonalcoholic steatohepatitis TV T — WPERRIEIF %
NF-x B nuclear factor-kappaB WNKF7 v 75— B
NOAEL non observed adverse effect level M
PBC primary biliary cholangitis JRESTERBIT IR 25
PPAR y peroxisome proliferator-activated receptor gamma | <)V F F 3 — A HEGE R TiE ALK
Prx peroxiredoxin [V 2 1 SV N S
RCT randamized controlled trial EEL T 7 D ALRER
ROS reactive oxygen species G VEER R
Se’ JeHERE L
Sec selenocysteine VLIV ATA Y
Sec-tRNA selenocysteinyl-tRNA tlL /AT A Z)V-RNA
Sel selenoprotein L 7asrA
SelP selenoprotein P L/ 7a5r4 P
SeM selenomethionine L/ AFEF =Y
SEP sclerosing encapsulating peritonitis A LA B L B 4
SPS selenophosphate synthetase YL /) VERE RIS
TNF- a tumor necrosis factor- a [ 3%IE - o
TPN total parenteral nutrition AL IR A 2 (e IR 5 22)
Trx thioredoxin FALFFT >
Txnrd (TrxR) thioredoxin reductase FAV R VETER(L Y 5 —E)
VEGF vascular endothelialgrowth factor LA PN AT e 344 3k R 7

I EHE © JEARIC DOV TRIR TR & COIZ L
WG [ RCPRORSASEE - SEERE ] 13—~

Col

BARSE T FEARICOWTHRTRECOI & L
Mz BFEE D FRICOWTHRTNECOI R L

77 =R OF L TH 5. ANRE  FEARIZOWTHIR SR & COI % L

HHIFEIA © BRSSO W THIRT <& COI 7% L
TREFAR—HR © RSOV TR TN E COI % L
AN RSSOV TRIZR SR & COI % L
KER  FRICOWTHRT <& COIZ L
PEBF T FEARIZ O W TR T RECOL & L
AR FEARICOWTHRTRECOI % L

DI ERRIC O W TR TR E COI A L
HHAY ROV TRIRT & COIz L
P95 2 AR IZ D W TR TN & COI 7% L
WM ROV TRRTRECOIZ L
R, JERSIC DWW TR TR & COI 7% L
W2 BRI O W THIRT <& COI % L
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Selenium, Se, is a member of trace elements essential for the maintenance of life. Selenium is a homologous element
of sulfur, and therefore, selenoamino acids exist in place of amino acids containing sulfur and selenoamino acids
are incorporated into proteins, which are coined as selenoproteins. In humans, 25 types of selenoproteins have
been found which serve as selenium function. Selenium functions are supposed to be as follows:- : (1) it promotes
the immune system, especially to maintain cellular immunity, (2) it inhibits cancer, (3) it is a constituent of
glutathione peroxidase, a representative antioxidant enzyme, and has antioxidant effects, (4) it is involved in the
synthesis and degradation of thyroid hormones. Diagnostic criteria for selenium deficiency were developed in 2018
and is revised herein. The optimal serum concentration is 10ug/dL or 100pg/mL. The revised criteria stress the
possible conditions of selenium deficiency, which includes chronic kidney disease, maintenance dialysis patients,
cardiomyopathy, liver disease, patients receiving long-term nutritional management using parenteral nutrition or
enteral nutrition, people with severe physical and mental disabilities, and anorexia nervosa. For the treatment with

selenium deficiency, it is recommended to give selenium of 100-200ug/day in adults and 5ug/kg/day in children.
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In order to prevent selenium deficiency, it is recommended to give the adequate level of selenium reported in
Dietary Intakes for Japanese and under medical treatment regularly monitoring the serum concentration is integral.
There are concerns about selenium poisoning due to excessive intake of selenium supplements and health foods. It
is important to take selenium supplements and health foods in appropriate amounts and not to consume excessive

amounts.
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