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Anti-tumor effect achieved by effective induction of ferroptosis utilizing
non-transferrin-bound iron
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The present study was performed to elucidate the precise mechanisms of iron
involvement for ferroptosis by using molecular biological techniques and also to elucidate the
effective methods for inducing ferroptosis by iron modulation. Various cell lines derived from such
as hepatocellular carcinoma, hematological malignancies, pancreas cancers showed ferroptosis by
ferroptosis inducing reagent erastin. The inhibitory effect for cell growth by erastin was increased

by adding iron to cell culture medium. Especially, non-transferrin-bound iron (NTBI) and labile
plasma iron (LPI) seemed to cause ferroptosis effectively than transferrin-bound iron. We consider
that the present data showed the possibility of effective induction of ferroptosis by iron

modulation.

NTBI labile plasma iron (LPI)




X C—19,. F—19—1, Z2—19 (58

1. WFFERALA S HI DT 5

BRITAEMRIZE > THRAEDOERITHE TH Y . SRRV EAEMITHERFTE 220, L# 28k
#ﬂ% HET D e, KNTRED 7Y — 7/%»#?%3% ARG - R %Ez Ji

R, BOKIIZIXENRRIZ O L O TPRICHEREL LIET,

*ji\ RiZ7 a7 T LM BEE L TWA Z EnRFERE S TW5a, IHERALNCE
NIRRABHISE TH S 7 =1 b= X LMHINLBRET, ZAETEIMEN TN ST H b
—VARR I B — VAR E LT B MO EETHY . I har R TOM/IEB LY
R A 7 U AZ DK EDBREFIIREE 2 L, thoSBICIRAAE T8RO KA
L72IE TR 0 | MIEN C T B R PE A 3 K QMR BB LI X v Mifast % & 7= 53 (Dixon
SJ, etal. Cell. 2012; 149: 1060-1072), A FEDIEEMMIIZ BV TIE T = 1 b —3 R &5 |C [T
% Z & SEBYESE O — b A 5 > T D ATREME § 78 S 41TV % (Viswanathan VS et al. Nature. 2017;
547(7664): 453-457.), 7 =@ b — L AISMBAMEICFAET D NaHE(FIES A F AN TNV E FH R
Haim L ARCAMA N glutathione peroxidase 4 (GPx4) DFHEZ X v fﬂ]ﬂ@lﬁ@aﬂﬁx N U ABREREAEZ
fEEXN D EFHE IS (Yang WS, et al. Cell. 2014; 156: 317-331), H1 p53 73 SLCTALL %
ﬁ%%ﬂ?é ETCVAFUORVARZHEFEL 7 =0 h—3 A% %LT“@# JEECIE A0 A
T p53 ICAEBRMBFETH E 7 r b— 22 RAUEFEIC W29 (Jiang L, et al. Nature. 2015;
520(7545): 57-62) , & B IZFEMIE O TRERHLHIIEA lipid peroxidase pathway (2417 L7235 7 = 1
F—=y 2N TNWETDETHHELH Y | EEHEFE~O 5 CREFOPUIESEIEK L X875
BRI L A PUESE S RA~OMFF L VI R THEA SR TRY, FHEO7 0 h— AFHEWE D
PUEEN R b RET ST 2 (Xie, et al. Cell Death and Differentiation. 2016; 23: 369-379), L />
L, 7zu h—RZHEBNOENIEFICEETH S Z LIFFALNITIEINTWHER, gewn
DB TIERTEFRM 2 MFhE e STy, IEE A ZERE R ME N & < . AlfaERm ~ 7
A7 = U UK 1 (transferrin receptor 1: TfR1) B3 &<, b7 A7 = U (transferrin: Tf)
REE$E L CMYIAT 2 EBHERIS TV D23, TR EIZEERIICIL TIRL BB TR
WIRFFERICIEF IR LIV IAEND L MIRF CTO TFESER O EITEE THIEFITHE <,
TR1 @ Tf fEGEITT T 2 BFME LD TEWZD, 1ZE A L DM T <l ﬁ@ﬁ%ﬁ@
TRLIZfAf SN D Z Enn, B TF ffE % i 5720 CIREMRE ¢ & i EIC T gaEgic
IX72 B2V ATREMEA mV, F 7o, BN TIXSEMER 7 = UV F o ORBUTHE D K E T
DRTREMED N 8B 0 | BUGYED m IR E N AR E k7 — /L (Labile iron pool: LIP) & fii HLIZHE N L
TRVFREMED E VY, BT, ﬁ%0>Hik)i§¥fvi TR1 BB AR S 5720, Rl ez R icf

LT%W%%%% ’@ioﬁ FROIZHE - BT X DE V., MaNTOL ARz, S
\CBEIRET - TEREDHEAEIC Efﬁ%«@%%ﬁk@&di NFETIThbN TV,

;@5 WER L, ﬁ@ﬁ%@ﬁ%f%ﬁ@%%(&méaﬁ'ﬁkméA@ﬁﬁ)@k@;
N7 x=v b=V RICEEE G2 D, SHITHIBNIOSRE LA E:D Z L THENICT =
0 b= AEFE LR R EZ T2 LN TE R0, FHIEOERENREE O BRI ik i H B
LEFOMBRNICESICRYVAFAMREEELZ2 LT EINDIHE T BE 8
(non-transferrin-bound iron: NTBI) % ¥ %Uﬁﬁﬁ‘é & T SN — IR TR ERIE
REEZEY B L IR 7 =0 b=V ARRICE A PUEEIREZ 26T Z LN TE R0,
kwo@#xﬂnwvu%ﬁﬁ%mmﬁﬁwfhé

2. WO HB

AWFEO BT, 7 xa b —3 AR DO B L Sy T EW N EEICHEI L, ZhER
L:7:D =V AZHFEIEDHEAZRALGHICTDHIZ EE L TRHEZHEDZ, 720 h—T A
WX AHUEEREIZES L TIE., erasting AL T 7 H TV bnoZFBOT xu h—3 RFKE
WE OPUEBE RN HE SN TWDA, AL T, EEMRNAOERORE - JREEICHE S %
B Z &, FRCEORREMREE OB MR ICHELT 5 NTBI 215435 2 & T, 2%k
7iDF~yx%ﬁtéﬁéﬁ&%%*?é:&ﬁ@@ﬂn&A<£&6%ﬁMﬂ@ik%i\
MataiT o7z, £z, FxITZHE TOMIET NTBI ZFEICHIE T & 2405 0 8ot s
KSR OBFICK I L THEY . ZOT AT LIS L HAMEEIEOBEEITH & W5 Ml
IXTERVHETBINZ., E6IC NTBHIZ X A LG L L THRIEEN D LPI kwi%ﬁu\?ﬁﬁ%
HLEORR L, KR Z 2 Z2 B REFICAR, HoMAME R - 2fE L 72D X 93
W L7z, & L NTBI X° LPI 72 EOEAEIZ K VB EIC 7 = v b — U AFFEIC K A PSSR %
HHEIUE, TERDOPUEEIE & 134 < E o T AEAKF CoOEEHI#E & 72 v —J T NTBI « LPI
=X ) N K DR A R L 72N D O RIRIRFEEAE TE D AREMER D D . BRRICK
XL<HBTE D EEZ, AWgEEIT- 12,



3. WD FE

(1) R A B SRR IC 38 1) 5 erastin 12 X 5 ARSI H] 20 F O Mgt
P F Sl Alakk & L C HepG2. Hep3B. Huh7 #fiH L7-, £7-. MiEEMEEEOETF L L
L C HL60 (ZVERE st A i) . U937 (BAZEERME: (M) . THP-1 (BEERME (M%) . Meg-01

(ERFFERMEAIGR) %2, & OIS kL MIAPaCa-2, PANC-1 ZfEfH L7-, &l
1% 96~24 /< plate ITEFE L, 7 =1 h—3 AFHEMH erastin 1L 0.5-50 p M THIFEFEIRITIR
INUTz, BEA81E 24 BERIATV, 2%, OBAMEEIC L 58152, @nlEbk L T A & % Bradford
BICTRB L7228, Ei2iZ@AlamarBlueelZ L 2 il 217 - 72,

(2)  Erastin (& L 2 M GEAHI VRN 7 20 h—3 A THDH Z & OGS
JEEARIRR IZ BN T, erastin 1Z K 2 MAHEFEINEIN RN 7 =1 b= AL DD TH DH )
St Lz, 7o h— Z2MAE & LT ferrostatin 0.5 ¢ M, k%L — FHlE LT
desferrioxamine (DFO) 100 u M Z{#H L. AlamarBluee¥s(t CORET 21T ->7-, AlamarBlue®|X
AR T v A ORIGETCHR/REL T XY o Th Y | REINSIEME i o8 6 ) R — 4
— T L YINT 4 BRI, SRR ISR AT RSO R & 7 D, A BRI RRRR
DIFRRIC 10%L 72D L H5WML, 37CT4RfEEE L, 40t L— M) —&—% A\, Jib
FLIE R 570 nm/AOEI R 585 nm ([ CHIE AT -7, F£7-. real-time PCR % (Hs_00989766) }
O western blotting 5% HWT, 7 =1 b— ZAOFRICHERED S S 41 5 glutathione peroxidase 4
(GPX4)DHs B & & fat L7,

(3) ErastiniZkd7=xu b= XK BEABROEB OB
B FERFE AR IR L CL AIRRIEFEIHEIIR A Ty b L << HBLT 5 erastin I
FEIZBWT, EERTA~OEFAFRIZE>Terastin ICLA 720 h—I AR TEHNE D
MEBH LTz, BRI TEREE8E LT, b L <13 ferric ammonium citrate (FAC) & L THlfnE:
TP Z2 THRFT Z1T - 72,

(4) SRARIC X D HIBANERER OB
EFEAFRERIIEARIC S LT, %4 Tf 68k 5200 t M & LT, & L<IiE ferric ammonium
citrate (FAC) 5-200 ¢ M & U CHIESZ R I N 2 7=, FIRRNEREFEIL, Fe2t & R BAA0ITM
T 5 Z & D A[EE7R FerroOrange®il3E 2 H W CTRENT L 7=, A FEANIOEK 2 4 5 ThE &%, PBS
(2T 2 [BIPEE L CRiash o8k & B & . FerroOrange® 1 pMIZT 37C T30 4IEEL, D
%O PBS (2T 2 [RIPE L. d0LBfss CHIE LT,

(5)  MfEREFE R ORI BE ~ — I — OWE
ARFFETIX, MBS P BFEREECH AR 21T > TR0 . 2 b ORINFEO S E~
—H—ZWWETHZ LT, BHREEPOSHOREOHIEZIT 7=, MIEEL, unsaturated iron
binding capacity (UIBOVZLAERE (/A4 v 74— 34 Fee3 LR UIBCe: v/ 7 A
R) A2 THTV N, T S0 |3 TS 861375 8% + UIBC (2 TR L7z, NTBI %, LLE(F 4 23S L
7= AL EE B 8T e E R ER 2 F VW CHIE L 7= (Tto S, Tkuta K, et al. Clin Chim Acta. 2014;
437:129-135),

(6)  Labile Plasma Iron (LPD|E 5B % & #ifaks 28 i E ~ DI A
WP MF O RENF L E 720 . NTBL I X% :
FefLiEPERE Td % LPI #MET 5720, Ak mAER sEdk
B AR E R 2 B CBIRT 5 D e : Jme
A e L e o C X R
% &, AU MEFICFTET S ceruloplasmin e . BT
DEAL S %4 5 T Trinder G & FEIERS e —
et EERMBEID  WOREZ b2 RET D & H1. B8 EEHISHRIES & 5Labile plasma iron (LP)AERE
T LPI DHIEESND LWV FEEZFANTHD

[X 1] (Saito T, Ikuta K, et al. Ann Clin Biochem. 2019; 56: 654-661) , = OHIE% % T,
HMaEE W 100 1 L 2 HWT LPI 28 THlE L7,

4. HFFERCR
(1)  FPEfBERIC IS 5 erastin (2 X 2 #l o HE5E 3]
F 9" erastin 05-50 M & g AR EE Tl 2 B
BEBIZZ 72 & Z A erastin 10 u M L T HepG2
HERR O EEFE A INH S v T2 [ 2A), L L,
Hep3B 35 L O*Huh7 #ifd TiX HepG2 1Z EHH 5
D3R BT 2 0IXREETH - 7= [K 2B,
Erastin H#t CHifE AR OB E A ®EIE b
ITol=m, Zhd B HEREamsIzh R 2 Blgs ¢

[2A. HepG2fifaic £ 11 Berastinic & 2 MBRUEFING] (HE#E




X7 oT,

BAISBEBLESORMRE A BIIE ., SRR ERRIC & 2 AN E CIIMma A E LV 2 &2V L 727
W, AlamarBlue®dt a2 X A2 MHt 24T 072 & 2 A, AIABEAEIME] 23 > > SR T& 5
T AL [X3).

RFU HepG2 RFU Hep3B
500000 400000
400000
300000
300000
200000
200000
- . -
100000
nnnnn astin 1uM astin 5uM  erastin 10uM control astin 1uM  erastin SuM erastin 10uM

3. HepG2ffif2 = £ | B erastiniC & 2 KRS TEINHI SR

"
[[28B. FFEHZEMEIHC 5 1) DerastinZh RO LLE Hep3B

(2)  ErastiniZXd7xvo h— RAFHE peoss
Erastin 1 X 2 @M EEIHI RN 7 =1 h—
VALK DI EMERT DD, Txu F—V A
Hll#'E ferrostatin 33 & Ok L — b &I DFO #sinz
1To7-& 2 A, erastin I X B%EEA cancellation
Stz [X 4],

7 x=n b= 2~ < 59 % glutathione ] ) ,
peroxidase 4 (GPX4)O%HLI+, mRNAR % 2 /37 ;‘;ﬁ:‘;ﬁ;ﬁg’%&g‘;ﬁ;;g;g;g FLO“* K
LU TIHE T L TEB 5, erastin X GPX4 O

BEEZIHTI LT en b=V RAEZRIFTZLNRE R e

LTz [ 5 ] o oexa | x - . ; &
(3)  BEEMELA OSSRk T T . -
j:s ﬂj- é erastin O)'ﬂzﬁﬁ control  erastin  erastin  erastin  erastin erastin

0.5uM  1uM 5uM 10uM  25pM

H$ﬁ u % 0) %$E%‘l\$}]$% EH %i‘%ﬁ 7‘%&] H@Hi "C“ eraStin 0) ;aJ Primary Ab: anti-Glutathione Peroxidase 4 (GPX4)(EPNCIR144) 1/1000
% %@%ﬂ‘ Lf: (1: : 6 ~ fhE}i:b \%mﬂaﬂi‘?%ﬁlﬁﬁﬂﬂﬂ Zﬁéﬁ‘%‘? é 2" Ab: anti-rabbit 1gG 1/2000
7= [IXI 6A. 6B]. 5. GPX4SERIH T Berastin® 3R (western blottingiE)

Meg-01

control  erastin1uM  esastin S\ erastin 10uM o

[Z6A. mRB R HBRMIIKRIC 5 T DerastinZhR

(4)  HREESBIE TP ~DEATRIC X 5 erastin oA FE N H] 2h 5845
FerroOrange®|Z X 2 f&f Tld, FAC % 10 M iRINRE L 0 F I 2 ifla NERE R 20D 70, — .
holo-Tf ClL[FIEk D EEFEIC :t 100 uM &V ) ERENKLIETH- 7= [X 7],

Hesz .f\EHH/j }Q[/ Y C FAC 10 i M "C—[— HepG2 control FACS UM FAC 100 uM FAC 200 uM

MIAPaCa-2 PANC-1

R
100000 I I I ..... I I I
control erastin1uM  ersstin SuM  erastin 10uM

(268, fERmeRMfatk(CH 1T SerastinZh R

prpanezsrry, o EEEE EE SH YR
L 72, HepG2 #lificl CIIsh R85 o1

LN HOD, FAFOHRITRE < .. -- ..
13727572, Lo>L. Hep3B fifa—<

@@Eﬁfﬂifﬁtﬁﬁ@@%fijﬁ% < [ 7. HepG2fifa~ D #k B O #%ER (FerroOrange® TDi%Et)
8A]. &5z, KVIKEED erastin

FEESL FAC B2V T b AIEE RIS R 23 iR 35 = & b Elgg s vz [IXI 8B), FAC X
1 uM TH@ED LI, holoTf 50 uM ERIEETHY ., 2hRMICHEEH L Tz, ML




\Z & » T, erastin X° FAC JREEIZEIXH B3, BEDOEEAN TILIRE D erastin T Ml inHEsE
PEIh AR LT,

HepG2

FHAncMiEgxrz L p<ogs - Hep38

%ﬁf\k Lfﬁ)%%{‘%’ 400000 350000
erastin Mz 729 . o
A A EE DI e
ME+552Thb i

0) eraStln )(j‘]% OD*ﬁ erastin 5 uM FAC 10 uM astin 5 uM +
FCIE. erastin D
JYe $5E G 4970 1) 20 SR L2k X8A. HepG2$ &£ U'Hep3Bifific |7 erastinlc & 2 MA@ TEINGIHR D ZEAL

T 5 WM LR a3t

ISR CE R oo, RBFEMERTIZ, . e —

erastin & #k&FFFCAIAICAMT 22 T

TH431T erastin Al HE AN G 20 H A HE 98

TEDZERRB SN, e L
L L, WTNOERIZEBW TS, EERH

CIBORIS I 7 ORIk
B LI, BELRE RS EDITER I

S RO Nl O HE B B 7 KT ’%i_n’:ﬁﬂib
@Eféﬁﬁ"\%f\ é\f&%%fﬁ{:?ﬁ%%%ﬁﬁﬁ ’ contro lu' +FAC1 elas luv +FAC ela
FoHMBERD D ERbII,
[48B. Hep3B#BfaIC¥51F 5 FACIC & % erastin D #BRIETEING1F A8
(5)  MuakEZ R O A S BE ~ — 0 — O HIE
H I N 2 P U o Bt o gk

1. RFHCAVBIERROKABHEEY —H —REE

REFBIE ~ — I — 2 HE L7 fE R, 558 T T R RO
R CiE, %5 < FBS 110 bovine Tf  gamm Y — -
BEETHRVBRMEN TV ERE X Semarsi o e T
v [F 1), 72, 82 x 5 LMK ernmmn o e e
Tf fAFNEE 5.7 &332 575, holo-Tf oracioan o T Y
N N @eras(in 05 uM+ inS M 040 0 20 3 87%
NI D & FAC HMTHAAIC NTBIL  Gemogscuiizcon - s —
N N\ > A - Qerastin 05 ¥ M+ FAC 10 # M 7986 174 538 -444 572%)
JQD LPI 7‘) i%bl] LTV 5 = 2: 75 4:”% L/f;o Qersstin1 uM+ in5uM 049 1 21 3 88%
Z U, FerroOranges TORIL R L o by e
BETILDEEZLNT-, iz, Toxr Smbtuiemoioud 184 52—
DREL LI AP E RITEEBIK T D Gominos i emssins s eacto | 5900 T 7 T 7
NTBI° LPL & FFHLME &4 > THIE TE  Semet it s it [ oor e
173 509 -430 644%]

TLAVRE N, LRI bRIR gy B
LARIE S LT,

[F&] ARFFETIE, ZKEEBRFEH 'Cﬁ)o?‘\_ erastin (T X 2 AHAEHE AN H 20 5 203 8k A fif
WL THEREIND B2 ENmRENTz, 2. 29 LI EBKRTFHZIT AlamarBlueede 23 i {#
TEL OBBNIEETHD Z E2VRENT-, Brastin SO 7 =0 b —2 RFHEWE TH FEE
\ZERANTIZ K » TR BETEIMEI S R O Z 27 REME L H Y . S B OBFREED —o L &
R D, Fiz. AFEERIER COME %2 ERIC T o 725, 45 FH I B JE S-S I 72 &R Ve M
DR RT 2 BRI T 7 a—F L2 D wREE b S,

PRAMHICE L Cid, R OSRAMA TRMBEFEIMEIEH 2SR L Tun7ess, e P EEL
NTBI 35 X O LPI #ll7E 5% 2 -V CREFUEE R R 1 O i I8k & O 7 X 5 BB LI TE O R i & OFd
TITo72¢& 2 A, holoTf TOEIRME Y & FAC TOEIRMAZh=RAIZ NTBI <° LPI % #Ehn &
T, INLNT = u b= AR RICE N > T D AREENE 2 D, FENCHEZ 8K
ZIRFEIZ L THL Z & THRAMIZ X D erastin O RIEFRN IR HFH S D AIREME/R 135D |
SHOEELRMMEE LTEDLI EBLATWD, 2, ARFCoOMBERE LT, ERET
erastin ~DOIENLZERT, FUERENIEFICHETH 722 EnEFonsd, £/, #o
BV A - FlAN~OZFE LM K 2E DN KE L, lx NOFEIEIZ X » TRk REIT R
5 A REM: &2 S BHIC AN D DRI ST,

BIRELT, 7zv b=V AFHEWB IV EOSANEIT) Z LT, HESCEEZIILD T
D EEE MM I T D BT e R T T a — T ICER S AR A Y EE 2 B,
Ltk DI - BRI H G CE A BEREVREEONZEEZE LTS



18 13 0 4

Nishina S, Tomiyama Y, lkuta K, Tatsumi Y, Toki Y, Kato A, Kato K, Yoshioka N, Sasaki K, Hara 21(1)
Y, Hino K.
Long-term phlebotomy successfully alleviated hepatic iron accumulation in a ferroportin disease 2021
patient with a mutation in SLC40Al: A case report.
BMC Gastroenterology 111
DOl
10.1186/s12876-021-01674-z
Takami A, Tatsumi Y, Sakai K, Toki Y, lkuta K, Oohigashi Y, Takagi J, Kato K, Takami K. 13(8)
Juvenile hemochromatosis: a case report and review of the literature. 2020
Pharmaceuticals (Basel) 195
DOl
10.3390/ph13080195
Honma Y, Karasuyama T, Kumamoto K, Shimajiri S, Toki Y, Tatsumi Y, Sumida K, Koikawa K, Morino 54(1)
K, Oe S, Miyagawa K, Yamasaki M, Shibata M, Abe S, lkuta K, Hayashi H, Harada M.
Type 4B hereditary hemochromatosis due to heterozygous p.D157A mutation in SLC40A1l complicated 2021
with hypopituitarism.
Medical Molecular Morphology 60-67
DOl
10.1007/s00795-020-00259-1
117(12)
Ferroportin 1 2020
1100-1108

DOl




109(2)

2020
308-316
DOl
275(8)
NTBI LPI 2020
904-905
DOl
48(8)
2020
Medical Technology 888-889
DOl
Kawaguchi T, lkuta K, Tatsumi Y, Toki Y, Hayashi H, Tonan T, Ohtake T, Hoshino S, Naito M, Kato 50 (D)
K, Okumura T, Torimura T.
Identification of Heterozygous p.Y150C and p.V274M Mutations in the HJV Gene in a Japanese 2020
Patient With a Mild Phenotype of Juvenile Hemochromatosis: A Case Report
Hepatology Research 144-150

DOl
10.1111/hepr.13423




Sawada K, Shonaka T, Nishikawa Y, Hasegawa K, Hayashi H, Hasebe T, Nakajima S, lkuta K, Fujiya 58 (12)

M, Furukawa H, Okumura T.

Successful Treatment of Nivolumab-related Cholangitis With Prednisolone: A Case Report and 2019

Review of the Literature

Internal Medicine 1747-1752
DOl

10.2169/internalmedicine.2330-18

Yamamoto M, Ikuta K, Sawada K, Shindo M, Torimoto Y, Okumura T. 51 (10)

Hepatitis B Virus (HBV) Reactivation in an Acute Lymphoblastic Leukemia Patient Despite Being 2019

Vaccinated Against HBV in Infancy

Digestive and Liver Disease 1487-1488
DOl

10.1016/j .d1d.2019.07.003

Saito T, lkuta K, Hatayama M, Shibusa K, Matsui K, Tanaka R, Toki Y, Kato D, lizuka N, Okumura 56 (6)

T.

Novel Automated Measuring System for Evaluating Labile Plasma lron in Serum 2019

Annals of Clinical Biochemistry 654-661
DOl

10.1177/0004563219861413

36 8
2019
Medical Practice 1307-1310

DOl




36 8

2019
Medical Practice 1249-1254
DOl
Moriichi K, Fujiya M, Kobayashi Y, Murakami Y, Iwama T, Kunogi T, Sasaki T, ljiri M, Takahashi 24(6)
K, Tanaka K, Sakatani A, Ando K, Nomura Y, Ueno N, Kashima S, lkuta K, Tanabe H, Mizukami Y,
Saitoh Y, Okumura T.
Autofluorescence Imaging Reflects the Nuclear Enlargement of Tumor Cells as well as the Cell 2019
Proliferation Ability and Aberrant Status of the p53, Ki-67, and pl6 Genes in Colon Neoplasms.
Molecules pii: E1106
DOl
10.3390/molecules24061106
Ikuta K, Ito H, Takahashi K, Masaki S, Terauchi M, Suzuki Y. 109(1)
Safety and efficacy of intravenous ferric carboxymaltose in Japanese patients with iron- 2019
deficiency anemia caused by digestive diseases: an open-label, single-arm study.
International Journal of Hematology 50-58
DOl
10.1007/s12185-018-2529-9
Ikuta K, Hanashi H, Hirai K, Ota Y, Matsuyama Y, Shimura A, Terauchi M, Momoeda M. 109(1)
Comparison of efficacy and safety between intravenous ferric carboxymaltose and saccharated 2019
ferric oxide in Japanese patients with iron-deficiency anemia due to hypermenorrhea: a multi-
center, randomized, open-label noninferiority study.
International Journal of Hematology 41-49

DOl
10.1007/s12185-018-2501-8




Ikuta K, Shimura A, Terauchi M, Yoshii K, Kawabata Y. 107(5)

Pharmacokinetics, pharmacodynamics, safety, and tolerability of intravenous ferric 2018
carboxymaltose: a dose-escalation study in Japanese volunteers with iron-deficiency anemia.

International Journal of Hematology 519-527
DOI
10.1007/s12185-018-2400-z
4921
2018
28-33

DOl

Labile Plasma Iron

67

2020

67

2020




68

2020

64

2020

Takami A, Tatsumi Y, Sakai K, Toki Y, lkuta K, Kato K, Takami K.

Homozygous 1281T mutation in HJV causing indolent juvenile hemochromatosis with a middle to late onset.

24th European Hematology Association Congress

2019

Sakajiri T, Nakatsuji M, Teraoka Y, lkuta K, Inui T, Yamamura T.

Zinc-bound ceruloplasmin (Cp) interacts with trasnferrin (Tf), resulting in safe transfer of Fe (111) from Cp to Tf.

8th Congress of the International Biolron Society

2019




Ferroportin

43

2019

Saito T, Toki Y, Tamamura N, Funayama T, lgarashi S, Ishioh M, Hatayama M, Shindo M, lkuta K, Torimoto Y, Tatsumi Y, Kato A,
Hayashi H, Kato K, Okumura T.

Hereditary Hemochromatosis-related gene mutation analysis in Japan.

81

2019

Cp Cp

43

2019

Saito N, Saito K, Morioka T, Shimada H, lkuta K, Kohgo Y, Miyazaki S.

Oral iron adiministration (OIA) transiently increased serum malondialdehyde modified low-density lipoprotein (MDA-LDL) and
non-transferrin-bound iron (NTBI) in hemodialysis (HD) patients.

American Society of Nephrology Kidney Week 2018 (Annual Meeting)

2018




42

2018

63

2018

2020

2114

p1077-1078

p1077-1078

2020

52

p109-111

p109-111




2020

52 p133-136
1
p133-136  pl09-111
2019
635 p171-173
3
2018
567 p468-472
EBM 2019 2020 p468-472
(TANAKA HIROKI)
(70596155) (10107)
(TOKI YASUMICHI)
(90596280) (10107)




(SAITO TAKESHI)

(80837930)

(10107)




