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1) VAEY—LBHOBIICETEHA FF4 2 CERL 28 4E 3 H 28 HAY JEAS BB EEHE - iR AL R A B R 3k A s
0328 %% 19 5°)
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HEHE2
R FRERARH A 5 /MR AR O ARG A
RIS T

BEMESRANR S RS R TEdEdE > & —
yumikoma@keio.jp

PR 2 3\ TR, ML B DUs AFINIRR I 12 5 1 5 MV MGR A~ OEMERICH WS Twa. 72, RBUKR
DL NTBHE L 137 o TV 72\ 2% PRP (platelet rich plasma) #61% & UC, EBAVEHEBR HOEHVRI I, BAHEIZ: & CRISHRRIBE
D7zOMIAH SR TWD, LA L, Sl M/ MUIBTE 100% BRILIZARSE USRI AME 2 4 H B O 72 O AL AR & v ) il
PAAET % AR 2 SHIMIEE H T, I/ IMIERIO BLEAL o THEEC—EDmE MR TE 3, S 5ICRIMEDRR D D
572D TEHHORESIBMONE. ThODMELHRT 572012, M/MIORERETESEETEH SR TS, /MK
&, BRI 5 REAEALERAN DO L2 T, BRAERERD S EA SN L LI TH 5. 1994 £ ICEBER - MV/MEO iR b
BHA ML Y THD MY RKRLF Y (TPO) 7 B —= > 7 SN2 ERHHMIBME 2 1L U & § 5 HAERAIZEDFRICHE:, in
vitro M/IMRILFE R D BIFE ST 5. VMRS MM O A 7 & 37 ES Mg % iPS Milld 2 & o % et 2> 2 v £ Tl i
N &38R BRI TH 5 &E 2 SN TWzRERMNE T D 4 IR ST 2 B E R 2 5 B R EA % &% 23 & 297 Il
N %22 RE LA 2> S in vitro 73 LRSS TIL/IMR %2 15 5 B W A 85 TR 5 2 L AR B ERERRM/IMR D EE S b 2 & 2 Fx
DTN—THREILL, ZORBNONIET IV — T Lz, 1T UL, B TR RO M %R B R AR AN M EIZ TR 5 2
7 = X NRRIE AT o 720 & PRABEMAHEF A p4SNF-E2/Maf IR TEAZIT) Z & THEHEE) 7077 I ¥ 72k 5B
b - MUNREAEDS B Z B 2 & RWAE LAY, BSSRM ML pASNF-E2 2 WEEMEICH L TH ), BETEAOLELEE, Z0%5H
A E B TN E €085 ERRERGL - M/MIGEEICES 2 LR W2 L7z S5 ICHERBEMNIBIE TPO D NTEL, TS U
THWL TR IR RWZLEY. RGO, MIERMEMLE 2 L2y HIRREMML, Zodtkig
P R IIEH TH B 2 & Zild7z. T SFFED S ISR B EMNIE A S O M/MMUEIREAN I > > 7V Tatkm <, MV IMROZE S
ZWRECT B 720 BEFRIC ] (I ME O R 2 E)ICE L TWw b EE R, M ZED T2,

[3zik]

1) OnoY, Wang Y, Suzuki H, Okamoto S, Ikeda Y, Murata M, Poncz M, Matsubara Y. Induction of functional platelets from mouse and human
fibroblasts by p45 NF-E2/Maf. Blood 120 (18): 3812-21, 2012.

2) Ono-Uruga Y, Tozawa K, Horiuchi T, Murata M, Okamoto S, lIkeda Y, Suda T, Matsubara Y. Human adipose tissue-derived stromal cells can
differentiate into megakaryocytes and platelets by secreting endogenous thrombopoietin. J Thromb Haemost. 14 (6): 1285-1297, 2016.
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> R T) Ls1-ST
siRNA-IEBE B & OR FEEF MAE AR RS (S RERHIEICE 2 2 L EFHE
OMBHHET 2, KTGET | A5, % KiF' RWEE

PRARH KRR, AR ) SR Et CMCBRgER v v —
kohei.kubota@kyowa-kirin.co.jp

[BE] ERBAFAMED 5T 5 siRNA-BREHE SR, 2 OB T2 5 lipoplexes & lipid-nanoparticles (LNPs) IZ KB S 5. Hw
% HFA VIRE OMBE T HAN OB S 23E D X ) ITHREB IR EMIEE L 5 2 2 & 8-l L7213 2w oo, BHIOH
WMELEOENIFE B LRI HEB D T D v, 22 TR, W UK S5 5 57 5 F8F-:12 T lipoplexes J2 UF LNPs % {F
D53F, HIEAND siRNA OB ARSI BRI G- 2 % 8 %2 5l L 7-.

[ERB&] FORBLZHIFA=v 7BV RY—LICT =4 Y ThbsiRNA ZREEGDLE, HEMEEHICE > TR TR E1T D
lipoplexes (2%} L, BRE DT ¥ /) — VIEME & siRNA KB A BEGDEL LT, TV ATy 7TRTIEKEZIT) LNPs % [ UHER K
S CYED 43 72 Wi & HeLa AR L 72 B O RN 22 MITB N AR) 3 % siRNA IZ/L2A 54 L 72 Alexa647 O HOGHREE 2> & B L
Joo Fiz, MEES T T 7 — IR L 7B EA S NS KIEEY A b A A ¥ (TNF-o L OV IL-1B) D L i & ELIZA {02 TRl L 72,

[#5R EE%] FH L 72 lipoplexes L U LNPs (&, [FRREOR T34 AR OKREEMN TH > 7212 54D 59, LNPs IZEH TN S siRNA &
lipoplexes (28 F 414 siRNA (Z LML O FHOGIREEASKIFIZH <, RIS siRNA 25 A Z N5 2 E2BIEE S /2. siRNA
RS HEFE TH D RNase Z A ISHIN L, WA FIZE TN D siRNA OBRFHREZFHIL72E 2 5, LNPs (125 M5 siRNA 1E 100%
EEERAFHR AR L72AS, lipoplexes (28 15 siRNA 135 20% 2355 S 1172, Lipoplexes I3 LNPs (2 J~k TR 2 JHFET 5 siRNA D
BN {, RNase RN L B RIEZZITRTWI EAHELE I N, ZD 70, lipoplexes IEMMLI A L 7z BHIRT- K1 12 RAET 5 siRNA
PIREE G HFEEL 3 <, MBNND siRNA OEARROLT LzZ enZr ol 707 7 — Y2 AW7zE D, lipoplexes
12 LNPs TR WA NS AR AE R S 72 A%, TNF-a B OV IL-1 B 1Z3E 12 lipoplexes WM DO i EARZ /R Lz, T2, B
DOWERK DD D B, TNF-o 1 siRNA (& o TEDREEDEAREINLD, IL-1B A F 4 VIREIC X o THEANER SN, WH Rk 5HE
By — v RRpT IR OhE LT

[#558] I URERC 270 5 K 5 siRNA- IR ARIE, Z OB TFENRLR 2 721 THIA D siRNA OB AR F B (3 S Tl ik 25k &
CERLZEEHLNE L, FICEEMICE L TsiRNA LD F 4 VIRE W HE OREREMEZ Z 8 L2 BAIMESLETH S 2 L 2R
L7-.

[3Cik]
1) Kubota K, Onishi K, Sawaki K, Li T, Takeoka S, et al., Int. J. Nanomedicine. 2017, 12, 5121.

ARTIFICIAL BLOOD Vol. 25, No.l, 2017 15



P STIREY.

BEREEESHROESHEEIZRBROMEANDEANERICEZ 208

ORI, ARHEY?, # K, REEH

PEORSGHERE T, C RORIERSEm A dr R A, R - T A T A ek
kou3541185@suou.waseda.jp

[#8E] MR %5 T4 41812 DDS (Drug Delivery System) DB IC B W THEELEYERETH ), HEER Y V37 HD T N —~DF]
RS T Twa, BEZIHOIREESHRIZZORBEIC X > THEM O LNP B L B AKIO Lipoplex H1° o “fiH 12 KR &
NAD, WMHIZE L CR—$&M oAttt eoltBidfrbhTni v, &2 TRIFFETIXFE — ORGSR TENENDIREES
REREL, MBEBANNOEBEARFEOMELHOMICT LI L2 HWE L.

[328R] #OLIBHN siRNA % IV C LNP B & Lipoplex B O IR EABBEHE SR E T e Lz, JHR L BBIEEE AR E 221 Hela
MIHLZE AL, LN L —F—BMEE 2 A0 L T 247572, F72 LNP Bl & Lipoplex B W EHZ B W CTHREIC 1% O8GHRE
DIO 2RAT AT LT, 2WRICK 2ULBIE O L IREOMIZEA =2 5H-li L7z, S 512 siRNA HRB X U B % %10 50
F RNase (STE S8 5 2 & C, siRNA OFPRFZEEM: % 50l L 72,

[#ER EEZ] LNP B L U Lipoplex D& A% OHMINL O HEWHE % fEHT Y 7 M TN L7258, LNP Blo#ANE Lipoplex B2 A THE
AR A~T RS E PO IR o7z, F 7Bk & IRE OMIBANENRE 2 Bi5: L 72/ 8, LNP BUCIIMUIIA N 1 Ry < i 3
FAPCI ) sAEh, FZORFEN— L. —H T, Lipoplex IZFICHRE DALMY AT, siRNA OILY AARIZITE A EFEETE
oz, o TLNP BICIIHAMRE L CHIISE A ST b DR LT, Lipoplex I Tld siRNA 2 ER2 LTREEL TV &8
REENTz, S 5ITKERHIEFE RNase 12 siRNA HLR & £ % BOG S 72458, siRNA HARIL 90% 5 S, INP BURIZ & A L5
RENL Do 72012xF LT, Lipoplex #E 20% OB S 7z, LLEDOK S 5 Lipoplex &l LNP BUZ L RTHE 2 O OB %
ZFRF L, BRORFFZEEDR N Z EAVRIR S hiz.

(#E5R] AWFTE2 o BRIEE A IZ 33\ T LNP B Lipoplex U A, Birh TOREMEA R <, MIBHANOEER OB AR H AN
7o, WAL L TENTWSEZ EAVRBEENT. 4%, invivo I TIMHHRGIZBT 2 HEEREZIT) TETH 5.

(K]

1) David V Morrisseey, et al., nat biotechnol. 2005, 23, 1002-1007.
2) A.R. Thierrya, et al., Journal of Liposome Research. 1997, 7, 143-159.

16 AL Vol. 25, No.l, 2017



> R ) 1s1-S3
AR MBS HIE 8 U RIS E M U R Y — ADBIR

Oz BERER', #HF fx', LiYan Chan’, Chi-Lik Ken Lee’

"RARH RS BB A TEZET, * Department of Technology, Innovation and Enterprise, Singapore Polytechnic
soukei@aoni.waseda.jp

(E] KNI A 2 W22 R IR 2 S RIE S 2 7 203, EWORROBRITINZ, BIVEH OB Z WHEIC 3 25k & LTl
fFENTws. RESFOARNTFEEICIVERINE F 2 HF () Ry —2) 3AEKEGESI S, BYREY AT LOF )
7=t LCOMEREIMED SNTWD,. RFZETIE, VARY — 2050 THRCHIET 2 2 & T, MRNSEW B RERI#E oL &
%% ) Ry — LB EHNE LTS, ZOHBERDzS, WEGENE, WAL, BEEEZ o) Ry — 2 0% L ED
T,

[RB&] MERBHIN & WEBEROREBTEDOR R L) KXY — A2 FR L. B MMETY KXY — 2080l Z iR L7z, 0t~ —7—
ELTHA LA VA Y OEIGIREDZAL) 5 NS ORI RZH M L7z M2 R#EL L 72REISEEY Ry — 2 208 AME
(HeLa AlfE) (ZHUD A F &, TS L —H — (K5 © 980nm) HUFHC X 2 IIC X 0, AHIE T OIS EYED PG OB % BHl L 72.
S50, AL R Z OB R Y — LA OBUSEA L, B & 2 OGO 2L S i B B LR IZ D v ThiaT L 7z,

(BREER] VARV —20MREMKE NEBEHORETEORENC LY, 40C F TS 2 ENAWEBULT 20 KV — 22K L7
OV ERY = ATHIETF 2 NW L T HeLa MBI D A F &, ERIDEZ ST L T L72& 24, MBNTY RV — 450 580650
FAW SN DR ABINT & 72, RS EHOLE T X 2 MBAIRERHN L OPFHIC X ), MRPMIREA 40CHIITE L2 & &
2, VRV = AR SES TR SN 2 EEMR LR, FRGTCHE) TREEICHEWENLLTVEA, TR ) BERVER
JE (40C ) THEIEY % BUR T 2 IREEISEPE Y A Y — 2%, MRS & 2 Ml NEDBIERIEA~OIRH AT E 5. Z olER A%
VARV — L2, BREBO 7V — RIS E L CHOEMED LT 2 H0LBEZHEATH 2 LT, MEIEE L H LREZ b
2B EHTE HALAE L O XY, REEOE IR & BB hE & 2 5.

[#EER] HEISEYE ) R Y — ANOBERIDEIFHNC L 2 L ), MM TOEYRULZHIETE 5.
6°¢ 9!

1) Satoshi Arai, Chi-Lik Ken Lee, Young-Tae Chang, Hirotaka Sato, Keitaro Sou, “Thermosensitive nanoplatforms for photothermal release of cargo
from liposomes under intracellular temperature monitoring” RSC Advances, 5 (113), 93530-93538 (2015).
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> 2RI T) L1-S4
AR - FERROBEBIRS v EL JEOHEILEBREEAN A -V 2 TANOER
ORI, # B WAL, MIFAR", WEWERE, HIL—8%> LR BART

PHOER AR B LA ERE, C HOERE A 2 a - F RS v —,  KRIRFR A BB RE, ¢ ARl R T R A e T
y.okamura@tokai-u.jp

[#E8] w5+ %2BUE 100nm UL F OB TS % &, F 2 A OFHRIE & B OEBENRBT 212, Coo, RUSHTRER
P75 H) % S S B S O A CRE 4 O ST CEASHLEES) I & 5. b7, BHHERE A A — Y v 73 B, H T R IR R
T LZIREBTHRET 200 HEFERTH LD, BREWOFAETINN ) HMROWIRRP AT — V2 BHTHLEOSNIGEE 2 5. 1
RERELT2REMBTIE, 777 VBB L CHEEIEE LW, #T ZAEB ETIRIFEMALT 5 720 KIEEREPSDL A=V >
L. KBTI, BRI E 2 R E T A DMK v ¥ oy | R REN L, fiLuERGEEA X -V Yy -k
LCoBH%ZM 5.

[EREER]

1. £FEBOS Yy EC S Sio, BB EICRY Yo V7 v a— ) (PVA) KB, &7 v FE0TER(CYTOP, JUMFALE) DIHIZ A ¥
Ya— b L7 BRI EHMAKICRES /2L 25, PVARBENBRIFICHER L, BROIRE M L - IRECRER A BN T & 72, #
5N BRI ORI 111 £1° LERIS N, ZOREIHEITHKETH 72, " Far V2 EEER T ClELzL 2
A, K10 BERRICIRE IR L. 22T, BANBEE TS vy ¥V Lz 2 A, BEO FR LTIV omEEIFEITE, K
RN SNz, T, EEBREOBREZ FKEICRE LR TH Y, KB 2= — 7 205 a ik L7z, 79 AR
et 725 BALIGE) F CRe e 2 e YFP BEEK) 2 HKIEBHIR TS v ¥ o 7 L, HEML —WF WM<y () v 7\ L. Ok
P OWEI L, WER 2 FHBEEEAET L. AL, BAEBEROS v ¥ v 72X, x y 2 3-XTO NI CHEA 2 Wi{R AU T
&7z, Beo THUKMHBMEE, e 7L 2064 2 B MHHA XA —Y v 7Y — U AOIG A6 % F2HETE 72,

2. BEHEROSYEST #F 40 T) U MNERFIH L CELILEBEREZ TR L7 (WE  ca. 55nm). £ 5N7-LIVE B %
WTHREMR (MO 2 Z7 vy EX 7L, 78—F ¥ o=ty b LEEREZRE S €72, Iy ¥ 7 LaWHETIRmEN AR - T
BEHTLOICHNL, Iy IHTRREETICEORICE T/ T2, Iy ¥V ZRE SN IMUTREERETCH 72, 22
T, WHRIEA T (TRAP) Z B S87-& 2 A, 90 UGS, HET 2 —EoBL 2 bTE 2. - T, ZILEMMEIZ X
HEFEMIE T v €0 7RI L, REERE» ST Z BB TEDHBIA T4 A=V 7y — & LTInHT& 5 WHEME % 955
L7

[#55R] BRI RE T2 [BEET v E U 7] T REL, TILOEMREA A=Y 0 7y — e LTORMBIZ IR L
7z.

[3Ciik]

1) Okamura Y, Kabata K, Kinoshita M, Saitoh D, and Takeoka, S. Adv. Mater. 2009, 21, 4388.

2) Okamura Y, Kabata K, Kinoshita M, Miyazaki H, Saito A, Fujie T, Ohtsubo T, Saitoh D, and Takeoka S. Adv. Mater. 2013, 25, 545.

3) Zhang H, Masuda A, Kawakami R, Yarinome K, Saito R, Nagase Y, Nemoto T. and Okamura, Y. Adv. Mater. 2017, doi:10.1002/adma.201703139,

in press.
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> R T) [\2-S5
HE - RRRSHPAREALFOXEFAOKALE BIEEITHR
O, ANMEEE K 5% KT %% BHULES WEDEE . HARRET . MLNEA T SIS

VRRRRSTIRBRRS, SRS AR, BN EERRAE, DR, AR AR AR, © U R 2o, T S e iR
BE, CNRFEERERY:, BB K

hirosakai@naramed-u.ac.jp

AAROEKIM- il > 2 7 5 QLG R EKRETH L. & L TRILIZERISATRO, A% GEHTAEE L TERORER &
WALCZROE#EZ LTWa. L L, a2 50 120 LSRR 2 IR H 5. 3, B - ~SHEHE, "%
2, BEFMoBYClE, MMAMEREZERTELRVEEVH 5. TLARAE Y VOBYTIE, SR LAEEEHE (3 L T
THILIFTE ., KBBERIE RN 7 7, EMETELEE), 7o, HHROEE, Sl R o K& T2 L i 2 e o 4%
PEZEI MR B, ERWZZEHREIISRPLE L SR Twd. i), P& bo7zo4k, MBoMBHEMICAR S 2 & 0lED
RREIN, FERELTVS.

CORERMRT B720, WilGEHEE [Hg) 32 NDRMEK(NEZOE Y XU 7)), Hb-V) 2B L, TORMEE ZeMEE%
FRIHZE L C & 7o BRBRAREE TS A IR I ER (BE3EIM) 1, ETAEZ R T, BRI & 39, M2 7% <, RERA
Z, BERIZWOTHHEGTE 2 NTRMEREANC [HAE] Shd. AR HL-V) X, BEZMEGT 2EEE Hb # 3 HEz IR
JEECWA 7E/NERRLF- (LA © £ 250-280nm) TH 5. T E TIZEWHGRERIC X 0 etk L AR 2R 2 mRA 2 /BT & 2.
BREICA TS, et MRt REREmtz oL, haEoBzaEL Tk,

AWFZEEREIE, P 27 SEEE X D HAREBITTE IR (AMED) BRIRIFZE - 5REERT e H 3 L LT ST & /2. PMDA Dkl
Makx =), B TESR GLP MR BIHE ICOWTHE 25T, 0B LARIMEk2 S0 Hb OfGH#E & N TARILERO#E %2 7y, GMP
WO SOP k2356 LEHIZ, Tv b, E—=FVRka v/ GLP ZetilBt EirhTh b, T/ 7HTITOIA L I—TT A
LN E 7o T, RN EEYE - HRIMENIZEZ H£ 6, First-in-human O 71 b I )VEREZVEK T 5 7% &, FRIRNOIEE LIFIE 2 D TW»
5.
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> 2RI T) [s2-S6
ATERFEME (HoV) DHEMMES 3 v 7 0BEEERD T v MUBEHE EBREMAERFRICRETHE
OWHLE, MR~ I

Bl R R A R T TG R
duil5772004@yahoo.co.jp

WIS 3 v 712 X 0 FEHLEHIME 40mmHg DT OIREASEIES 2 &, Al ofBEEsRA L itk 3 v 70 (SHS)” &
WhHN LM ORREEET DL IR TWwh. SHS IEEIEHEAEIR (LM /O EME =VT/VE) L BI#E L TB Y FHARTD 5.
Sprague -Dawley rat & 272 30% ILE 7V IZBWT, VARY — A AL "AEZ B E ¥ (HbV) (L IEERIMER (WRBC) & LI L [H%2F
#BEUET S Z & LU, Optical mapping ¥ A 7 4 (OP) % Jl W THEMT L 72 SHS 12 B W TELAEHLAIIRAS (EP) TOMMREZEIC X 5 VT/
VE #%% HoV 33 5 2 & 24 AT L7z, LA LA S, HoV TEHRAESNZ T v D9 B 20% (& EP 12T VI/VE 2%
FHIES NIz, HbV THAE SNz T v N OFIEHEAEIRELEORT % a3 5 72012, 4 hlFk 4 13 OP IS TR (CT) &5 Xy —
&, B O (RKIGEY BN R e I — /MG B AL FRRE R[] TR S N2 IEB A A — (APDA) 12D T SHS € 7V (n=29) % Fl\»
AR/ HBIZBWTERI 247, IEH S v ME(n=6) ® CT, APDd & MG L7z, HbV THA X7 SHS EF Vi, EPIZX % VT/
VF JEFHIERE (n=22) & VT/VF 568 VE (n=7) 120 SNz, T8 F 7 7 43 EGmIl X BB et b WA m 12 B T LM
L7 MBI CT LR8N — VIE 3B TEEDs L h o720l L, AR OARICBITS APDd &, IE# T v MERLD VI/VF 3
FHHBEITH LT, VI/VF FRECAHBEICIEERE L TWz (VI/VE H5EH vs. VI/VF FEFHFEME and T - 772, 19+ 7vs. 12+6, 12+ 2ms,
p<0.05; /£58, 32%7vs. 14+7, 13+ 7ms, p<0.05). LRI A F T 2 4313 VINVF FREICBWT LY Z L DEEERZITTCW

[#55E] : HOV IS T LMY g v Z.00BICB VT, OO E L THBL S NS APDd 13 VT/VF FH38ME [ O s 2 % 3k
THDIZHMGIETH D, RFREOREIIL HOV OARIEDORIRIZE ST AW RUNH 5 E#£ 2 5N,
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¥ RY Ty Ln2-S7
7 v MHYIRREAMEE IS ¥ 5 SBRFHRMEAN T 7 OE /MMafkiz5EOHR
OFEFA ", NBFRIEE |, A ' KEIZ MIRA, MRDE, ZPNEAS, WRER S M, EIEL

VHUER S BRIV A RIS VR, C BRI SR RO F AR, S e IR BEIIR R AEE, f As RIE T IR B R R L A B
kohno@1993 jukuin.keio.ac.jp

[#8] N TEFZERARONEZ T /MR MEbY) X, FIRYARIHE e RIS SANEZ7BE v 2B L, )RV —24I1CN
f, BRI % PEG 15Hi L ChHE% 250nm I[CHE L 72K+ Tdh 5. MERA 7 <, BEFEIPHER S, KiRT2ED LOMERTHET
HA. MNP CHBEERAE UCRET 2 2 L34 2B E T VOSSN, By 3 v 7 ORI D BIF2EERE O, F
ORI T 235 e S, T2 3BT VEH, Obv OB E Rt d i LCx =Y. 7, @%bV i
P50 % AP 72 28 Torr I[ZFH4ET % 2%, PSO % 9 Torr (2K T S8 CHEEHEBIAIY HbV (LowPSOHbY) ZER-CX 5. T v MilitIEREMITIH
M€ T IVIZBT, LowP50HbV $25- A3 BRENE & MR LI T3 52 & 5FAl L 7.

(8] 9 v b CATIEWEIRERTICAN 2 aMks 2. SIERIMEED 30% % B L, SRofmmividiimz 7). ATk
Bits 1 B F CIMEE =%V ¥ 7 L BRI A A 54T, b FLBEONEZ17) . W EZ A D TR T 5. (1) B ATEK
N/STE, (2)5% 773 v Alb B, Q) lEMAETZ T Y L /NNLE HbV B (HbV % 5% 7V 7 2 ViIZaE), (4) sgEiamt~E s 0
Y v /NEBAR LowP50HbV BE (EERZBIAIM HbV % 5% 7V 7 3 ViIZ0HE), (5) 9 v MRIMERME ratRBC B (5 v FRIMER%E 5% 7 V7
I VICAHED. HbV & LowP50HbV, ratRBC O Hb 21X 8.6g/dl IZFHHET 5.

(R EEE] MERME B X ) mEE 30mmHg £ TRTT 525, FMEICL ) EH Lz NTIFREREERE, N/S BECIEimE
AMET L 1 BRI DIPHC &BIAETE L7z, Alb BEIZAETFER 60% CTdH o 7. HbV BE & LowP50HbV #, ratRBC BHIZMEDSHER: S, &6ihs
AAE U7z, NP 2sskibe 1 B R 2 o B IRIMEEZE /0 F (mean = SD mmHg) & HbV #E T3 57.6 £5.9, LowP50HbV T 72.5 = 14.5, ratRBC
BET 620+ 144 &, FRAEIBD VA LowPS0HbV #f:CTEE % /R 31 % 72® 72 (HbV vs. LowPS0HbV; p=0.053). F 7-BhIRIMER SR &
13 LowPS0HbV #:C Alb B & JLiE U CH BICE M 2 7R L 72 (p<0.005). B B E OMAEE R 55 b AW E S aricBw g,
LowP50HbV # T rat RBC & I L THBICEMETH o 72, (p<0.05). 3 BECTIIM P FLERE b RAEAHERE S /e

[#E58] Ao KBERINTY 3 v ZIREBICH-725 v FIZBWT, HbV R LowP50HbV D5 3G BRBIRE 2 2058 S BRI Bk
5. L [AEEORREAR L7, I LowP50HbV ZEFLOUEE b 72 5 RN H 5.

(K]

1) Kohno M, Ikeda T, Hashimoto R, Izumi Y, Watanabe M, Horinouchi H, Sakai H, Kobayashi K, Iwazaki M. Acute 40% exchange-transfusion with
hemoglobin-vesicles in a mouse pneumonectomy model. PLoS One. 2017;12:¢0178724.
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> R T) [2-S8
ANETOE 2/ MEEOEAMRERBGERE L L TORAER
OMERI ', AJGASE, WIEA, WL AL 6, N

DA AR AR, ? R AR, A BRI ERER
k-taguchi@ph.sojo-u.ac.jp

[(#S] KikEO - LRFE(COIE, PURMEIEM, BILEM, JU7 R b= 2ZMEHSEO LW 22 A3 2 AT A Th 5.
Frld, NEZUC YR VBB SEBEICEEEICEHA LA T V/MBK(HDY)IC CO &3S 87— LR EH47 HbV (CO-
HbV) Z/E3 L, Zh T Tl 2METERAERBISHNT 5 CO-HbV OFBIEHIR L LCoOWEY 2R L CTE 7. KFEHETIZ, oh
F TSN TE 72 CO-HLbV DMERME SRR T 2 AR OV TRAT 5.

[E8&] 7L A~A v vFBERERBHEET VY A, FFA LT VBT ) Y A FREEERBERAEFT VYA, ) Y RET
F I VIRINESFRLEMELE T V<7 2209 5 CO-HbV DIEFENFEB X OVEH R 12w TEkHi L 72,

[{ER & B FRrMMRMEE, BEERE L 2MEREOWEET V<Y X %2 H\WT CO-HbV ORI % 57l L 724 %, CO-HbV 1%
NS OHERTE SRR L CHEERBESRE R L. F72, CO-HbV 12 X AIRBHRERIFITIE, CO T X AHEHE - Pl - 5t
TRMN =V ZAMEDPEG L TWEEEZ SN,

[#38] HbV 1X CO HUMMEINA L LCRTE, IEPRALR F L ZATREDMEE - MBI 55 5 W W PRI L OIS B A5
W CE 2L BbNS.

[3Cik]

1) Nagao S, Taguchi K, Sakai H, Tanaka R, Horinouchi H, Watanabe H, Kobayashi K, Otagiri M, Maruyama T. Biomaterials. 35 (24): 6553-62. (2014)

2) Nagao S, Taguchi K, Miyazaki Y, Wakayama T, Chuang VT, Yamasaki K, Watanabe H, Sakai H, Otagiri M, Maruyama T. J Control Release. 28;
234:49-58. (2016)

3) Nagao S, Taguchi K, Sakai H, Yamasaki K, Watanabe H, Otagiri M, Maruyama T. Int J Nanomedicine. 11: 5611-5620. (2016)
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ATEFERE (NETRE >/ afk) KERE b Cytochrome P450 FIAHENDFNEIREICE 2 228
OFFEIER ', HILTRIBT, kP& Z "2, WEdk°, /N EERt

VERMOR AT, SRR DDS WEZERT, AR RILSZEERRA:
g1431d04@m.sojo-u.ac.jp

[#BE] NLWEEMREKE L THRHZEDSED SN TWAANEZ T Y VA HLV) X, AME% 212 & 5 KEHIILES IS 583
WIfF s Twa. HOV 508N & 72 5 BHIC kwfilmvkﬁaﬂh&éwiaﬁﬁ JRIERSE % fd & L 728 2 O3 iEHR O FE
FaAE SND. - T, HbV 2 5- 050 FISEY ORNBIEIC 5- 2 2 B & Rl 32 2 &L 13, %%*ﬁfﬂ’ﬁﬂi@éﬁﬁf)*%ﬁﬁﬁ)’(ﬁ%f%é
AREFFETIE, FFIRIC B % EERYACHEES TH 5 Cytochrome P450(CYP) 1245 H L, HbV KESH 5725 CYP ACHTRISEY DR N B RE 2 5-
25 EBIZOWTIHRE L7

[2E&] % 5 v MICHbV, B X ORAARILER, AFAE KOV ) 2 &5 (1000mg Hemoglobin/kg) L 721212, CYP4 /¥
(CYP1A2, 2C11, 2E1, 3A2) FFRIMICARH S B %% AW (CYP cocktail) & BHIRNTE G- L7z, F %, REIRFIYIC ILEE 5 360 1 %
EL, FEVOEYHE T X -5 2H UL/ 2, oI 7 vy — 2% vy, HbV 235 CYP O3Bl [ OMCHHE
P J 1T 9 212D T Western blotting & in vitro %Eﬁﬁﬁ}ﬁﬁgﬁb: TR L 7z

[(#ER EE2-] #l 24 FERIHIC CYP cocktail 28¢5 L 72BOIMBYAE /ST A — & % FHGHEM CIK L 72 & 25, HbV SE5HICB VT
EIAEY OWICERN O REMABIZE SNz, 2T, HHill 24 Hff'ﬂfﬁ@ﬂﬂﬁqj CYP &5 THED & > 73 7 38w i OMCHHETE % 5F
L7z, ZofEE, CYP {aTHO Y 37 FHEIEEGHEMTRE 2ELMIIED kol —J, HV HES5HIIBWT CYP4
ST REORFEEICE T O TAED SNz X512, HoV &5 YIS 5‘;\’.%%%5’]& SR FHES 4 729, HbV #liiod 1 R
BACFBEOIRE 24T - 72455, CYP cocktail DI IR 0 BIE & ACHIEEOK T IR b EEGEMEZ R L7z, DX, HbV K
BeGUZ P CYP AN TE 2 B3 % 2 & T CYP AU IS OARNBIREIC 2L 2 AT T 25, T OBt — @ Th b 2 LhVRE Iz,

[#558] HbV & CYP fCHTISEY O BE R IZ B W TUE—FER 2 ST S P O BIRESS TR S N5 5, R EEi s LB L T3
WO 5 % BT 528, BIRIICIZEY OB 52k 5 MBOFIEIC L > Tk £z 51 5.
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[#E] HbV IZe P Hb T2 NET 2 RY =2 KT TH Y, ARG T2 L MBENEROMBICE Y AFh, 5 - gt sh
5. HbV Z R IMEROAEY & U THEHT 28581203, BEOY RV — 2 BAORSEZBE 2EOYRY — 22535 0ENH LD
T, VARV —=2OMBHNE R OMIENDZEIZOWT rat # HWTHE 217> T 72,

[3288] Hb 5T 2WNEA LBV RY — 2L OMETR%E WKAH rat ORFIR2 SFHEL, 24 BRBRICBHL L -d LMz fHE L. 2o
%, WUHI T o BRI NE  i 2 AR L, ConA BB C 3 HIMBEEE L C, U ¥/ SEROHGiRE, Hi2siirh o NO ##Hl5E L7 Miied o iNoS
DFHE, WBIEEIZEDLLEADY YLD western blot %2 HWTHN L7z, F72, VRV — 22 EELMMBOER~ —H Ot 2
FCM IZTHT o 72,

[#5R] VRV —2%$5L72T v bOBNIZ, ) U EROMIEZ T 2802 7o, ~27 07 7 —IP—#lMEICHE TSN TE& L
2L, invivo IZBITBPUREAERICIIERELZ /- Z hh o7, ZoORELZROI I U7 7 —JIRVARY - xfiftliovru Ty =Y
THY, THROWMEZIHTA2EEOT T 27 ¥ —45T18, ZTNOPEAETSNO THL NS N T2, VRV —20H%512
X B4 A A VRIS MG LR, IL-10 OMEARE T 505, IL-1b OMEAICIZELHELZEZ TuwinZ btz &
LI, URY—2zfiRlizvru7 7y —IO—ETI, BT-H3 A FOSEREH L Tnw5b 2 &, B7-H3 E5IMIEAS, U > 2 ekgsmn
BREEF S TOLHERTHERZEL. T2, VRV —L3%512X ) NFKB & 5\ & P38 DRIHIGERMEIG AL S5 2 & 2RIBT 5
R Lo YA

[EZ] VARV =25 MBNERICIDATNLIFIEZ IS MOENTVEY, ZOFI X 2 MM R OMIENT 2 % 2% %2 5 )
WCBIL T, BRI ZMGE D % SOk h otz —EOEBRRKRICIY, VRV —20H5%, Ty rolxru7r—J0EO—
HPEALT 2HBHAS o7, L, TOEE—#aEThHs L, P L PiREEARICIEEELZGZbVWERbhLZ L
25, HbV ORI Y725 T, REFNICERLMELRET2 0TIV E b, —FT, VRV -2t LzMizss
SIEPIHIAD AR % B O myeloid derived suppressor cell(MDSC)\ZHBD TP L 72452 o 2 L ¥b oz, VAR Y — ADSHEAE 250nm DA
TTHHIEND, FONIAERIE, F /T I70 77— % MDSC BRI Y N—= P LI Z2FA XML TR L Eb s, &
FEDYETIE, MIBHSRO< A 7 08— F 4 72 VRMAEMAPFIEL, 2787 7 —IBENS 24t L, MDSC #RITBICZIL L 2255 i#
F NS 2 HHT 5 L W) BBENH L 00 Lk,
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komatsu@ke.chuo-u.ac.jp

VT EREASEST LBRILE B A 2SR 3 5 &, ZE LR OMEIHEL < &2 5. HARTFAOHEEFNC X 5 L, 10 FEHD 2027
HEAIZAE MR 89 TTADOMMEAART 5 EFHMENTWEY, MEAICEFRZ S WO THHEE T 5 NTEZERAOEI A, WLk
WEMTT H7-ODOEFF RO —BRE LT, FAREHOFEMKL LTEENLIRKRIIZ-TETNS

FxIIANEZOE Y (HD) D4 T-REIZE MILET V7 I ¥ (HSA) 7 ERHA Lt)\IE’E%@WM/\%ﬁut V-TIVTIV)I TR

% —[Hb-HSA,;, HH % “HemoAct™ 1% BT L, T OMk e BEMAREWSMCILTE2™, FREHb (e M, v, 7HH%),
HSA (ML Ak, BIZ T2 A), TROEEROMR, BETRIZ2 A7y T %L, BHREEDLELR V., A F 50 H T 0%
JAWTHEICHER TEX L. Yo &b HSA ZBIETHELZ A XME 7 V7 3 ¥ (CSA) R A IMFEF T VT I ¥ (FSA)IZEZ 72>y b
JJ HemoAct-C ™%X HemoAct-F™(, BREH/PHFCRE REHAHED TS,

—7J7, HemoAct™®D 7 TH 5  HbA % #H 2 1K tHbA) IZTE UL, MEHRD Hb % HSA % —JBE L L nw T cAmE ik
e MHANLEREZERAI SR T 5. TRk, BAExy 7 —VELEY X 7EEZ FV 72 rtHbA OFEBREZB L, Zh itz
t MIET7T V7 I 2 (HSA) 25 % R R (NEZ QY U-T IV T I V)7 5 A% — (tHbA-tHSA,) Z &M $ 5 Z L ITKII L7, K& W
Pk, MRFEAEAHEIX, HbA B X OFHSA 25 & BRI —3 L7z,

NTERF B [HemoAct™ ] OFEBIDS, ¥ F 1) 2B MBAROfEHEFRYVBR L7200 0HICRLZ L2 HIEL, FHAL
IR 22 Y v FTHED TV A,

[3cik]

1) P 26 4FBEEE 2 0] M 55250 A Mk 3 7 7 25 25 (http://www.mhlw.go.jp/stf/shingi2/0000067171.html) & 2-1

2) D. Tomita, T. Kimura, H. Hosaka, Y. Daijima, R. Haruki, K. Ludwig, C. Béttcher, T. Komatsu, Biomacromolecules 2013, 14, 1816.

3) H. Hosaka, R. Haruki, K. Yamada, C. Bottcher, T. Komatsu, PLoS One 2014, 9, ¢110541

4) T.Kimura, R. Shinohara, C. Béttcher, T. Komatsu, J. Mater. Chem. B 2015, 3, 6157.

5) R. Haruki, T. Kimura, H. Iwasaki, K. Yamada, I. Kamiyama, M. Kohno, K. Taguchi, S. Nagao, T. Maruyama, M. Otagiri, T. Komatsu, Sci. Rep.
2015, 5, 12778.

6) Structural Insights into a Hemoglobin-Albumin Cluster in Aqueous Medium. R. Shinohara, T. Yamada, B. Schade, C. Béttcher, T. Sato, N.
Sugimura, T. Shibue, T. Komatsu, J. Phys. Chem. Lett. 2017, 8, 819.

7) Artificial Blood for Dogs. K. Yamada, K. Yokomaku, M. Kureishi, M. Akiyama, K. Kihira, T. Komatsu, Sci. Rep. 2016, 6, 36782:1-11.
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[#E] WiEse M oW BB E OGRS EAEDHRMIETH L 28N L L, HIEREICBW ORI MR &,
B ONTHHHE L, 3, HMmEA U CTFEIARRICRLZ LD D, BMERCHRZETVEER L CRETLE, 2
DIFRE DTN B IMEBRBEE DD B Z D h o TERY. ZOM/MEEREE 2 W% $ 5 B CRAEDRILERD 1/1000 DH 4 XD~
E7 7 MHA) ZHEG L, BEEIT 2EHEREME L, & 512 OEHRMROIERET OfFH % R 7.

(RE&] 7 v b roRBNB)IR A 2SR IE 70 &2 v, 2 IR ML o RIMEN IR % F B S 2, 2 O MEEIR S ) HA 285 L, HA
DRRERNRZ WG L7z, & 512 HA DURIEBE, MRIGERE, GPEMREE I E D L) g2 52 5 D2 HEs L7z

[#ER EEE] RIGERE, BERSGHE, 50%HA %58, HA RSO 4T, 24 BHBOMBREIRZ KT 5 &, HA BEAMBER ISR L
BN B S o 72, BNREZE / RIEARAE I, RIAIMEEE © 55.2%/26.4%, VIR G-HE © 53.2%/27.1%, 50%HA ¥5-8E 0 27.1%/15.2%,
HA %58 © 20.2%/14.1% T, HA P55 CHEZE, RESAEICER L Tz, 24 IFH#Z O BN O MMP-9 563, 1HMEEREEA S HA
BESRCAEICHE SN mREERoMnTE, BURRERNEZIET 5L, T3 6 REREZEOK T TRIGER Tl
LT DARDO LY, HA R GHETIHETIE 2, 2 M THEELRD 2. WY OG0 TRUNMILAE N O 18 35 S H AR O §E FiR I
% MEES CRIGHRE CLIARIMER % e e, HA BECIE HA Z4ut0) 375 &, RIGHFEIITIHE 6 REH B O W CTRERINE 25949 % 25, HA %
HECTRZOETIERL, 2 M THESEZRO. M/AEOMERORE T, HREHRIC 2B E PMET 505, HRE 6 KR
BCIIRBERL ) HABRSGHCZOEPBRETH Y, 2HECTHEEZRO. BET v MEMUMNUENEMEE v, K%
TR AL O AR OIG R E IR 5 HA ORI REZFARTAL E, NEZ OV VG T, HA 5 300 EE A2z, #
DOREZT VT I V5 L IBIZAESEORRETH - 72,

(#&58] 7 v bAORMENIRPAZEIRIME 7 VBT, BRI S L7z HA S 2N RER R 2 FH L 72, 2 ORRIE, HA 25
AMEERT XD BAFICHER U CIRE LAWK E R T 23, 72707 3 v EHMAPIBILEN 25> TU 2P HG5 LT3 D EE R
Y (A

[3Ziik]
1) KurisuK, Abumiya T, Nakamura H, Shimbo D, Shichinohe H, Nakayama N, et al., Neurosurgery. 2016, 79:125-34
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komatsu@ke.chuo-u.ac.jp

[#88] HARIERMBIFEIEE 1973 T Q016 4F) 282 ARy MEKETH 5. BWEFHOFEDFELHT O EIT V525, [l (2
OWTRESZREWHIMEME > AT L0 T vz, Ry MIALMEOFEBICKE 2 PFIFELNTwE. 20X %
HOb L, KAIAAHABLIOAIHALMEREEA L LT, ST A4 XME7VT I Y GCSA) B LA TME T VT I ¥
(rFSA) DFIFIZ Y MATWAS, E512, T YANEZTE Y (Hb) % rCSA F 7213 rFSA TARRALZ(NEZ T V-T2 7 v
T3IV)7 5 AY — (B  HemoAct-C™, HemoAct-F™) Z 4 L, B AN TEEZEMRA L L OoHERZ#EDTW5.

[XB&] rCSA I X UV 1FSA O Pichia WFRIFEBLRZMT L, SEAMZELLL. BONEARET 74 =274 —27Uux 7774 —
SBEAF R u< N ST 74 =X DR, WAL X512, EBRFHAT—Ya v [X1T39 ] HAREBOB/NET]
RETCHRBEZERL, XHEBREEMNT 217 - 72, 34U (Succinimidyl-4-[N-maleimidomethyl]cyclohexane-1-carboxylate, SMCC) % Jii
WTCTHb O FRIEIIY LA I FIEEZREEL, rCSA /213 rFSA & L8825 Z & T, HemoAct-C™, HemoAct-F™Z i L7-. &H
B Hb PO TVT I VA REREL, SFEABLAIKI?S pla e Lz, 72, HemoxAnalyzer % i\ THEZHS A ik
MR 2 R L (37C), BERBAMEDIRIETH 5 Py, B & O % 7R3 Hill £r% (n) % PL5E L 72,

i

[(BREEZBE] 1CSA B LU FSA OFFUT I N F THIBIA 72 <, R VEAICHRTHO TRI L7z, 550 7-&AE O HPLC Hi#
Native-PAGE, SDS-PAGE, CD AXZ M, IHEHED CSA, FSA DF— % L2 —3 L7z, F72, X s S S mar o o 7 400
EEMDTHL DI L2, rCSA, IFSAIZE BIZ6DDH T AL Vb)), #ICH Cys-34 2Ho42 L, b MG 7 V7 3 ~ (HSA)
LEDOTHULAZRICHEZ AT LI Db olz. TNEFNDO(NEZOE Y -H{ETHIZ TNV T I V)7 5 A% —IZHb 1 5T
3T OT VT I UAREE LT - o VEEETH DY, pl IR T AT VT I Y Ol E A% TdH 572, HemoAct-C ™ &
O HemoAct-F™® P, (9Torr), n(1.4-1.6)13 & b HemoAct™ & 45 L &, a7 N LM FEMk L LTt T 22 LavRsns"?.

[#558] FSHGEE rCSA, tFSA ZPE/EL, ZoWtk &M% 5512 L7z, Hb-rCSA,;(HemoAct-C™), Hb-rFSA;(HemoAct-F™) % &% L,
MBEEARE S22 L7z, rCSA, 1FSA X A LI EHI & LT, HemoAct-C™, HemoAct-F™|x A L # ik (R M ERACE) &
LCEHWERICKEREHME D 20T 0L s 5.

[3Cik]

1) T.Komatsu et al., Sci. Rep., 2016, 6, 36782: 1-11.

2) T. Komatsu et al., 2017, in preparation.

3) T.Komatsu et al., J. Phys. Chem. Lett. 2017, 8, 819-824.
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[#E] kxldk PAEZTE Y (HbA) DG FRENZ 3O MILIET VT I ¥ (HSA) 2#iG €723 7-Y 2 VEID (NEZ O V-7
VT3 V)2 5 A% — (HbA-HSA,, #H#1% “HemoAct™”) Z A L, AN TEEFEEMAEA L LCoEMLE HIF L 2% %2 DT w5,
JEEHE B MR HAFE L 72 HbA & HSA TH 205, GHD TR b HET T 5 &R LRV L WIRIICR 2 etk db 5.
IR, A ITEETHIRZ HbA (HbA) DRYEE B VAL A ML L, EIZTFHIR X HSAGHSA) &L DMEET, (NEZBEV-TILT
I V)7 T AY —(HbA-THSA,) # 5T 5 Z L IO TR L7-.

[52BR] rHbA @ Pichia BEFFREIR 2L L, MWLM CTHbA ZEE L. BRIEIGA L R ru~ brI 74— A+ o5
o< b5 74 =12X 0T, BEEWEEWS L. T 55 EME rHbA ¥ IZ Succinimidyl-4-[N-maleimidomethyl]
cyclohexane-1-carboxylate (SMCC) Z M 2", 73 FEMIZ< LA I FHEEZHEEL721%, rHSA & KIS S5 2 & T rHbA-rHSA; # &k L7z,
FRIIBEA A s a< M 7774 —2X 04T, EHE Hb ERPLTHT VT I UG BEIGE L7,

[EREEE] v b Hb BT ZEALZT T A I REHWT Pichia BEREZ IR L, tHbA B2 27 L72. BMGY /BMMY
Felh THEFEM%, RS L CTHH72 tHbA @ Native PAGE, SDS PAGE, MGt A <27 bov, BRBAE (P, o), & MRINERD &K
B 72 HbA D& ZNFN—3 L7z, E 512, rHbA B L U rHSA % R LT rHbA-rHSA; Z & L, rHbA 1 23412 rHSA 25135 3 45
THEGL72a7-Y o VISR TH AT L WAL NI L7, BEBAATEORETH 5 Py B & U Hill #2554 (n) 13 HbA-HSA; D (8 Torr,
14V EELL, MSOMERAREAT LI ENbho 7.

[#558] Pichia B HE% JH 72 S tHOA O READ & RSBE 2 M. L7z, 512, rHbA-rHSA, AL, MEEGEZFM L. v b
PRI 124 < ARAFE L 72\ tHbA-rHSA 1, ZEMAA e N LRk & L CifF s %,

(3ziik]

1) T.Kimura, R. Shinohara, C. Bottcher, T. Komatsu, J. Mater: Chem. B, 2015, 3, 6157.

2) R. Haruki, T. Kimura, H. Iwasaki, K. Yamada, I. Kamiyama, M. Kohno, K. Taguchi, S. Nagao, T. Maruyama, M. Otagiri, T. Komatsu, Sci. Rep.,
2015, 5, 12778.

3) K. Yamada, K. Yokomaku, R. Haruki, K. Taguchi, S. Nagao, T. Maruyama, M. Otagiri, T. Komatsu, PLoS One, 2016, 11, €¢149526.
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164 y1007@st.kumamoto-u.ac.jp

[E] EFHKOIREINIHEANLERT 2 2 & TRIET AIE7 0V 2 — VIR 2 (NASH) 13, JeieE 2 O RIBEEA AL Tw 2
B, RTENREEEIEE STV AR, KL lE, AN LVAY VX BEOANLTF A F— 1 (HO-1) % 5 A X 2 A BIE:
A ThH—ILRECO)IZHEHL, CO ZRIMEK(RBC)HDOANEZ T Y LKA 872 CO enriched RBC(CO-RBC) 75 NASH E 7L<
7 AR L CEN- P R OERI R 2 BT 2 2 & &, MEEOFERRETHE L. L2 L&A 5, CO-RBC IZ X % NASH MBS
OERBFICE L CIAHZEAL RSN TV, IRO0EEHLIITRL, RUFFETIE, 1)NASH FRREAERIC BT 5 HO-1/CO
R OB E], 2)CO-RBC %5 D CO BUHFRE KUY CO DIFIERATEE, 3) IFIICBAT L7z CO W2 X 2 IRE B RIENHIA R K OBl o 45
FFEHELZ DN T in vitro JL U in vivo DT> S B 2 X 7z .

[52B8] CO-RBC i3~ 7 AHRDOFEM RBC 12 CO A ZNIMTAZ ETIERL, HAZa~< 257 4 —%HWT CO-RBC ® CO it
HEVE R OMRINBRE 2 AT L72. 1, NASH EFILV < AGATF = - 2 VRZEMZ 4 HEHBETAZ & CER L. F72, B b
RO Z DM %2 VT, FHO-1 38BLL NV 2 faEgefa |2 X 0 39 L7 .

[#ER - 2] b b NASHEFH LU NASH < 2 Tld, @HFREIC L~ HO-1 3882802 128 L CH 1), NASH /5 RERF 121X HO-1/
CO BEIEAWNRW 2 WIS R E LTHREL TV A WREMAVRIE SN2, 2O &5, CO-RBC I X AHENEIL, CO-RBC 75 IF
i~ CO DRI RB MR EIN TV ALz LRI N, £ T, 100% 7 VB RIEHIZBIT S CO-RBC @ CO s+, K47 CO
5L U CTIHH E N TW 5 CORM-2 & HilE L 72454, CO-RBC 1& CORM-2 £ V) 1% 4.4 150 CO Z I T4 2 2 & A2HI L 7-.
F 72, CO-RBC #1514 ® CO B % fHT L 7245, CO-RBC IXIILH THREIFIZ CO 2T 5 CO Y F— =& LCTHREL, EERIMA A
5JL72CO DL L I Ai§5Z L2 A L7z, RIZ, COIZ X % NASH e #HOEHIMT 2, NRECH M OHUSE e Hl o
BLE A SIFHT L 72, CO-RBC ¥ 5-#Tl, NASH ¥ ZDFKIZ BT, HADO T 7V F—R# %M 2 AMPK Ot L, 2O Tk
TG 2 205 2 BR QB 8 5 T-# (PPAR-o, L-FABP) OFH A ZIZHM L CTWw/z. 2 T CO-RBC i&, AFf&® TLR-4/1 k Ba
VT FNEFEIL S AR, SIEMET A M A ¥ (INF-o, IL-18) EBEIEA M L ZADJCH#EZRIIHI L7z, F2BRZEWZ L 12, COo
WEPIRIET A DA AV THDHIL-10 DFEAZ HFITHFEL 72 .

[#55&] CO-RBC IZ X 5 NASH DN - JRREL BN FIZIE, 1)CO DRRBWIFF 1Y 8 —, 2)CO 12X 5 AMPK DGt b2/ L2 RE
FCHHEESE, 3) TLR4 BB OPIH] & IL-10 DRI L 2 PRIEMFHAKRELFLHG L TWL I L2 HOPICT LI LN TE.
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[#S] miiE - SREAEZOE Y (Hb) 2 &4 5 A LRMEE, WM E L CoOME & 240 A BT 5 R X b 53
ENTWAD. LAL, HbO, I HEIBALIZ X D KEEIC A PAEZ T Y ¥ (metHb) A5 L, MEFEHIETE2S A3 % [HbO, (Fe’*) — metHb
(Fe')+0, 1. TOREEMIT 2/7E0—>L LT, NADH 2 &H S5 2 LI2X ) HEMRALASBIES NS 2 & %, 4523 WM
WHFEAERKRE R ETHE L2, $£72, Z20O%)%25, NADH & Hb OAEIC & o TH U AP 28U LRI L 2D 0TH L S
EWRSTEIY, 22 THENL, ZOBUEEEEOEAERFEICOWTHRE L7, F7-7I2, NADH & Hi.o) NADPH & O ik % 17 -
TeDOTHET .

[5€B&] HbO, & NAD(P)H 253kff3 2 &, BEA 5 5 —J@(cm)iﬁlé&éﬂux —X—FF Y FF4 AL T —¥ (SOD)IHHEABM SN 5
DT, ZOWEWMED SBREFEN/NT A= =R ERAAIz. T/, Hb IZHHT 5 inositolhexaphosphate (IHP) & 2,3-diphosphoglycerate
(DPG) I & %, BRI OMERMRRZ B L2 HIiZ, NAD(P)H O# 52 FH L, NAD(P)H @ Hb I2h$ 2 REAERZNE L,
Hb & OMBEASEHICOWTEE L7z, $72, NADH & NADPH OERHIC B 2 B EMEICOWTH EFli L 7-.

[#ER £EZ] NADH B X U NADPH 25 HbO, & 3479 % & ZICBI S N2 BUMRFERHIIFET, STV R - A7 VoS R
L, K, b IZIZF%SDO mM +— & —Dfliz/R L7z, IHP & DPG 12 X ZHERRENIHETH S 2 L, THOEEICL VRO E
EEN D, HP R DPG OFEH A MINADP)H & Hb 2555 < 5 & LT A Z & %R S N7z, F72, NADH i& NADPH (2R L C
EMathcEmR, A LRMEREFAOISHIZE L TWwb EZ 2 5hiz.

[#:58] NAD(P)H &Y 4 Mi&, IHP & DPG 25 HbO, ICHETAH A FTHY, F-MOTHELIEETHILHESI N, 55,
HESESAAT S C S BTG 2 0, %EM@%?E@IE@%V%%@%LKV\

(3zik]
1) Yamada M and Sakai H, ACS Chem. Biol. 2017, 12, 1820-1829.
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[#8] WEEOIIEMERITIE 7 v =M OB REIS S ICH R T 2 REPEE 2 BEH L2 R LTV 5, TE, FEERICEESK
L1845 —720y(AFN)AZ v 28—HIBIAEH T2 &, SiRENETA A4~ (IL-10) 4 ~ 7 5%V —A[ERT O IL-1 ZHE
7 v % T=Z b (IL-1Ra) DEATTHER, HIEF = v 7 KA ¥ NATTH 5 PD-L1 D5 %E LA S LR, TREEH 2 REETAZ L
BHERE RS HoT, 7 v /3=~ 1B IFN %) R HET 5 2 LA TEIUL, PUIE - RERETMEH 2 A3 5 IFRiGHESE
ELCORBMPAESNG. RIFZETiX, 1B IEN O 27 v 8—HIlFIHEZ ) LX<, SRERMRIER BT L 7 v S —HIg % 4
FThE~ Y ) — ARSI PE 7 V7 3 ¥ (Man-HSA) & IFNa2b & OflE1A (Man-HSA-IFNa2b) % 7 V7 3 VA EHA I & 0 1
WL, ZONEEERZ 3 Y HF31) ¥ A(Con-A) FHHR A EE TV~ 2% FVTRGEL 72

[52B%] Man-HSA @ C K & IFNa2b @ N K% #{zx T L NV TRlE L, Man-HSA-IFNo2b Z{E# L7z, Con-A % 12.5mg/kg IR
59452 L cattifmE~y 22 E L7,

[#ER EZE] RAW264.7 Mlle B X ORI EE 2 v /X —HIBIZR) L C, Man-HSA-IFNo2b (& IL-10, IL-1Ra 3 & U8 PD-L1 ® mRNA J8#
EHELIZZEND, TVTIVEBMAIEL T IFNo2b OFEEIZREE SN TV S Z LAV L7z, WRIZ, %~ 2B 5 ik
g 77 FAEHE Man-HSA-IFNa2b ORNEIREZ AT L 72 & 2 A, BlEKIE HSA ISR TREP DR R FIICRITT 5 2 LR E .
% 2T, FITC £k Man-HSA-IFNa2b 2 #5- L, WEICB U 2BEROREEZMEE L& 25, v ¥/ —AZHEREIMEO Y b, 7 v
IN—HiNE & R AR IRAE T A%, MAENEMNE E EHFEL W EPErO SN T2, ZoERITFBITIEE 1 T IEN o4
T PEZ BB L C, Man-HSA-IFNo2b (2358 D Con-A FRIFSe~ 7 A DALERZ Y Lz, DB, Man-HSA-IFNa2b i Con-A FH5E
JH R % BEE ISR L 72, SPIRROIS, KRELVEIR OB 7 CTdH 5 IFNa2b J OF Man-HSA (3 JFRE % 2 W] L 22 Ao 72, In vivo ICBIT 5
Man-HSA-IFNo2b O3B 2 Mat L7z & 25, IL-10, IL-1Ra, PD-L1 O L TNF-o DA O Sz, AT, Con-A %5
B2 BB OBKGIZBWTDH, Man-HSA-IENo2 b I3 TR #ER R 2 S84 L 7-.

[#558] Man-HSA-IFNo2b 1&, 7 v /S—#iICRIR R S BAT L7214, 1 BUIFN OZ WM 2 BUIE - SOZMEIER 2 35355 2 /08, #Ehk
IFRENRZ ML 722 5, R EBRREL L ToRM»HIREIN 2.
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Preparation of perfluorocarbon micelles using SPG membrane emulsification

O Xiaoting F u', Seiichi Ohta’, and Taichi Ito"?

'Departemnt of Bioengineering, *Center for Disease Biology and Integrative Medicine, The University of Tokyo
taichi@m.u-tokyo.ac.jp

Introduction Artificial oxygen carriers are expected to improve oxygen supply for 3D cell culture system that usually suffers from hypoxia in tissue
engineering. Among them, perfluorocarbons (PFCs) are of promising due to the excellent oxygen carrying capacity and have thereby gained intensive
attentions.” We have, for the first time, prepared PFC micelles as oxygen carriers using Shirasu porous glass (SPG) membrane emulsification. This
technique enables formation of micro size micelles with uniform size distribution. Effect of the type of surfactants, as well as their concentrations, on
the size distribution and stability of formed PFC emulsions will be discussed.

Experiment Emulsion of perfluorodecalin (FDC), which is a member of PFCs, was fabricated using SPG membrane with the pore sizes of 4 um. 2
mL of FDC was used as a disperse phase, while 20 mL of saline containing certain amount of surfactants were used as a continuous phase (Fig.1). As
a surfactant, we separately used Pluronic F-68 and F-127, whose hydrophilic lipophilic balance (HLB) are 29 and 22, respectively. The obtained
emulsions were observed using optical microscope, whereas their size distribution was measured by the laser scattering particle size distribution
analyzer. Moreover, we examine the stability of formed FDC emulsions in both of static and dynamic manners by respectively preserving the samples
at 4C and circulated at 7 mL/min.

Results and Discussion As shown in Fig.2 we did control the size distribution by changing types of surfactants and their concentrations. FDC

micelles prepared by SPG membrane emulsification appeared spherically with monodispersed size. Static stability test showed that narrow size
variation during storage for more than 1 month, whereas dynamic stability test resulted in significant size variation for micelles with low surfactant
concentration (0.5 wt%) circulated after 9 hours, giving rise to 2 times large in diameter due to the insufficient amount of surfactant and hereby
emphasized its key role in maintaining stability. Size-control of micelles will be investigated in the future experiments.

FDC | O FDC/F-88
. PPO (hydrophobic) -
R FefF e | disperse phase L1 imphiobi; a0 L& FOC/F-127
F F —
—_— 35
FF 1 IF FF P]i(\; {hydwr{hil:c] 30
FEFF ) 25

continuous phase FJ3 emulsification @] N8
F-68 or F-127 + saline

20
15

I
o
i} i
G
Diameter (um)

PEO, PPO. PEO e 8 10
ol [ J\ == / ® p .
H’D\‘/"“‘DA\/T A J oH ® Jr“ N r
Y e ot 2 ;. 0
Pluronic copolymer { F-68 or F-127 0 05 1 15 2 25 3 35

Surfactant concentration (wt%)
Fig.l1 FDC micelles prepared using SPG membrane emulsification Fig.2 Effect of surfactant concentration on size
distribution of micelles (scale bar 50 um)

Conclusion We have successfully prepared PFC micelles as oxygen carriers using SPG membrane emulsification, and controlled their size
distribution.

Reference
1) Riess Jean G: Chemical Reviews, 2001, 101, 2797-2920.
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[#E] 2MEIPILES EIE A (ARDS) 1AM FME S & o THEMN T SN AR ARETH 575, ZFOHEMRERERELShTHRNY,
ARDS TIIIBMICB AR E 5720, Miary 77347 Y AMET L TBIMROBHIEZ ) 23w, 2070, BEMMREL SR
LMkt R A9 AW (V) DSE R G ReE & LTRSS, ek, MAMAOBHRE LT, BRBRIEDOEH W I—=7 )+
H—RY (PEC) VSN T WA, Sl Ths &, EENTREINTENOREEIREI NV EPS5REE XN TV,
Z T, RWfFEETIE PECs 12U 2 R CHREREIREBZEKE LT, BBE~A 70 - F /7 370V (MNB) GHGERICEH L, B4k
PR (TLV) NDISH Z A L Tw 52, AiF5EIE, B3 MNB 485G 2 v 72 TLV o8 o A 4F R RHE &, BRE O TLV % 5 %4k
RO R Z M TAZ L2 HIE L7,

[EB&] MNB J84: 3¢ (ultrafineGALF; IDEC 4#t) % I\ THRF MNB ;B 2 i L, K78 (i, MESAHEZWE L 7
M= v b (Sprague-Dawley : 370-460 g) I[ZHE3 MNB 70 2 72 TLV 29506 L, AAFRER oM & A A 55087, MENZE %2 1T- 72,
2T, 7 MZ104 MO TLV % L 721412, KRS (positive end-expiratory pressure, PEEP : 4cmH,0) IZBAT L, KMAHAM)FHO
LI A A 5301 & T O E %47 - 72.

[#5R &E5] M MNB G EGEOFIGR F£812 208 £ 12nm, ¢ BAIZ-1022mV THh -7z, HFE MNB 5B OBEFE &4 1E 47 2mg/
LTHY, EMAEKOMRESE(7.0205mgL) £ V# 7Eh o7z, BE MNB B Z VT TLV 217o 7284, 7 v b4k
FEREHE 39212 45 (n=6) T o 72. TLV % 10 MM L 72 B ISR S €727 v Tl MR A A IS 20 /0% ICTEHE £
THAEL, oM 2 REHMER Sz mEE, BIFEZIC TLV 01 & FRE F CHE L2, ZoBICE4 1T 3 2 E2580 Hih
7. ToOFERFERE LT, PEEPIZMA T, KEWITHE - 72RO EETHELAWIT SN, TCHRSREMNND ) iz E L2k
NEZOLND.

[#55&] M5 MNB 0B % JH\ 72 TLV TlE, ABAEEKZH W2 TLV ERTT v FOEFRBS 7R EPoz2 enb, BE
MNB il 5 5 v "ANBEPEER SN EFZZONE. T2, 105D TLV 2 58 MBEANDEIRASH R TH H Z AR E N2,

(K]

1) Fanelli et al., J Thorac Dis. 2013, 5 (3), 326-334
2) Kakiuchi et al., J Artif Ogans, 2015, 18, 220-227
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[#E8] U2 Tl MAEY HI12-(ADP) ) RV — LD ToTwh., RMIKEGELTWE 74 7)) =7 Y y#iC K K7
HARTF FHI2) ENEENTWBIMVMUERWE 7 7/ ¥ v =) VB (ADP) BSZ DML TH Y, 7HF2 MO8 ERIc LD
IRMMAEZ AT 5 2 EDEH SR TwaY . BIEFEE TIZ ADP WA@Y KV — 2%, JREZAKRBEISAM LTS 2 KRE 128D
FELCTwa, KEFEIE, BESEHECTH L =5 ) = VEARE MEHEINTWS, 2 TRIFEETIE, EARLREZ729 ADP
WL RY =R LF ) = VIEAETHECEL I L 2T 5.

[5288] DPPC/Cholesterol/DHSG/PEG-DSPE @ 4 FEHi DRI A5 5/5/1/0.033 DENVILTRASNRE2 L8 ) —VIZHBR S 7. ZOJR
H-xy )= VigHE, EXy by EHAWTADP ERAPICHEBES SR OEAL, )V ARY = 2500 A 572, Hohzaicxt L
TIZZAMV=V3 7 ($020umx2, ¢0.10umx2) # 47> CYRY —2ORFZHHL, FYVAHI7U< 7T 7 4 —12&k > TRAY
D ADP A L TRE Lz, BN Ry — 2B L TRAER ADP W ZIME L, EEHEIE - ADP MR 25 L7

[(BREER] RE-=5 /- VERTORERE, RE-T% /7 — Vs s ADP B OWREHIA 7S ADP N ERIRE - ADP HIN#)=
W52 BB R IBERESEWIEE, T2, BE-25 ) - VIBHROEENECIEE, ADP BRI E L o 7205 NRHE-
IF ) = VEBROEENR—EULICHVEREOEEENL L hole. TOME, BIZIXRE-T 5 7 — VBT ONREIEE 2 300 mg/mL
THRE-T% / — VB & ADP B ROREH G237 ORI EOHIKRED 11mg LK<, ADP B O BURIZ1Z 18% & & o 7z,
¥ 72, Kif%IZ 186+55nm, ADP P IE 0.060mg/ JEE 20mg TH V), UFFIEE TRMB:TRE L AR 272 LTuwiz.

(#3R] =%/ —VIEAEZ v, KHETHE L2 0 LEFOMED ADP WA RY — 2 2§25 2 LA TE 7.

[3zifk]
1) Hagisawa K et al., Transfusion 2014, 55, 314-325
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Evasion of Accelerated Blood Clearance Phenomenon by Polysarcosine Coating of Liposomes

OKon Son', Motoki Ueda®, Kazuaki Taguchi®, Toru Maruyama*, Yoshihiro Ito’, Shinji Takeoka'

'Graduate School of Advanced Science and Engineering, Waseda University, Nano Medical Engineering Lab, RIKEN, *Faculty of Pharmaceutical
Science, Sojo University. “School of Pharmacy, Kumamoto University
konson@toki.waseda.jp

Introduction PEG, Polyethylene glycol applied on liposomes improves their stealth properties and stability in blood. PEG, however, is known to
cause ABC (Accelerated Blood Clearance) phenomenon which occurs with multiple dosages due to IgM antibody production from immune
recognition of PEG molecules”. Thus, as an alternative to PEG, polysarcosine (PSar) was selected for its dense chains with feasibility of length
control like PEG. Here, we characterized morphological and chemical properties of PSar and PEG liposomes as well as their performance in vivo.

Experiments PSar and PEG liposomes were prepared with hydrogenated soy PC and cholesterol along with their respective hydrophilic polymers and
characterized. Size control and zeta-potential were assessed as well as membrane polarity and fluidity with Laurdan and DPH tests for both
liposomes. ELISA tests were conducted with PEG and PSar liposomes diluted to 0.0001, 0.01, 0.1, 1, 5, and 10 pmol phospholipid/kg for intravenous
tail injection. Blood was collected after 1 through 7, 10 and 14 days to attain plasma to be applied to liposome plate coated well plates for ELISA
assay to assess levels of IgM and IgG in blood after the first injection.

Results and Discussion

Size-controlled PSar liposomes had neutral charge showing no noticeable difference in membrane polarity and fluidity when compared with PEG
liposomes. Surprisingly, however, ELISA results of PSar liposomes showed approximately half the IgM and IgG level seen in PEG liposomes. These
levels also seemed to not depend on liposome concentration.

Conclusion IgM and IgG production trends of PSar-liposome were drastically different from those of PEG-liposome which suggests that PSar-
liposomes may attenuate the ABC phenomenon.

References
1) Ishida T, Maeda R, Ichihara M, Irimura K and Kiwada H. J. Controlled Release 2003, 88, 35-42

ARTIFICIAL BLOOD Vol. 25, No.l, 2017 35



v 2RI L4-S22
Investigation of immunoactivities of arginine-containing cationic liposomes
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[Introduction]

Cationic lipids, which consist of arginine head group and ditetradecyl, dihexadecyl or dioctadecyl glutamate hydrophobic moieties with/without
propyl, pentyl or heptyl spacers, were used to prepare arginine-containing cationic liposomes. These liposomes were originally designed as protein or
gene delivery systems with relative low cytotoxicities [1-2]. Recently, it has been revealed that charged nanoparticles may have the potential of
immune stimulation [3]. Therefore, we have investigated the lysine-containing cationic liposomes, which have lysine head groups instead of arginine,
in the activation of NLRP3 inflammasome [4]. In this study, we continue to report the immunoactivities of arginine-containing cationic liposomes in

terms of NLRP3 inflammasome activation in macrophages/monocytes and promotion of antigen presentation in dendritic cells.

[Methods]

Six types of arginine-containing liposomes (A0C14, A3C14, A5C14, A7C14, AOC16 and A0C18) were prepared by hydration of each type of
cationic lipids followed by bath-type sonication for 30 min. The size distribution and zeta potential were measured, and the stimulation of immune
cells was conducted by incubation of liposomes with LPS-primed human/murine macrophages and PMA-primed THP-1 monocytes; or murine
dendritic cells after associating with chicken ovalbumin (OVA) to the liposome surface. The NLRP3 inflammasome activation was quantified by the
release of IL-1 3 using ELISA, while the antigen presentation was investigated after efficient antigen presenting to naive T cells with respect of 1L-2
secretion and T cell proliferation. The cellular uptake was evaluated and the mechanism of NLRP3 inflammasome activation was studied using flow
cytometry and confocal microscope.

[Results and Conclusion]

All the liposomes showed similar zeta potentials (around 50 mV) but varied size distributions (50-250 nm). The capacity in NLRP3 inflammasome
activation and promotion of antigen presentation were largely different among liposomes; however, similar trend was observed in different immune
cells. A3C14 and A5C14 liposomes exhibited the most significant NLRP3 inflammasome activation as well as the promotion of both MHC-I and
MHC-II mediated antigen presentation. These results suggested a structural effect of the cationic lipids composing cationic liposomes in the immune
activation and indicated a promising application of A3 C14 and A5 C14 liposomes as advanced vaccine adjuvants.

References

[1] Obata, Y., et al, Bioconjugate Chem. 2008, 19, 1055-1063. [2] Obata, Y., et al, Nanomedicine 2010, 6, 70-77.
[3] Zhong, Z., et al, Nat. Commun. 2013, 4, 1611. [4] Li, T., et al, Nanomedicine 2017, in press.
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[BE] mikEAT ol y Hb)KBRENDL LY EY —A(NEZFBY v RY 27V, HO-V)IE, ATARIMER GRILERAED) & LTZ
DRAVE L AR FEICRET STV B, Hb-V ICHA X T 2 B Hb(35-40g/dL) 1E, FE4H 12 85 BRI BT (COP, 200-300
Torr) 7Rk L, IO Z 1 (20-25Torr) & LI L CTHRD TV, Z D728, Hb-VIZBEEZ AL THICEWBEREEAIIHI R Tw5
2l B, LaL, Hb-VIIFIZLE TRMRAT R M E NG %O Hb e 3. &2 TRIFE TN SR —REROIRE %2 4
bst, BEEEEVPIREBEOREITEICS 2 5B OV T L7z IR 3565 1 DPH(1,6-diphenyl-1,3,5- hexatriene) % $HIF &
®, TOHOGCETTMED S IFEBEOREIME 2 HE L -0 THET 52,

[5282] DPH DAY FVIE, Hb OWRILARY bV EFEMET 572, Hb-V TIEHo28EmEN S oniwv. 22T, b M
TN X v (Alb) W (0-40g/dL) & Hb DE T IVEHE L L7z Alb I Hb iR & FIBRICIREIS U TR WIBEREL S MEZ 2 R
DPPC/cholesterol/DHSG/DSPE-PEG (5/4/0.9/0.03 )V 1) OFE O NGB I S HHIRIED Ab B EZ NE S 872 KV — 2 2Bl L7 55
N7 Ry — AREEFER IC DPH #4835 &9, SOER T2 5-60C O#PATHE L, BONED SIREBEORE 2 HE L.

[BREEE] VRV —AITNL S A BENE L 251220 T, DPH OHOGR G T 2 EIA8BIN S h . 2 OB
IAEE (5-30C) THETH o 72, SR SIUDPOMERZHE L2 T A, 2DV EY — AI240g/dL D Alb VA% WAL S8 5 & 949 = 8cP
25 607£10cP FTIKT L72(25C). SO X HIZ, AbHEBRONEIZ L D REBEOMEIMET Lzoid, BEELA A3 5 COP AT X
DRV —LDWEE - REEE KT 2 HMCBE, WEMES LR L0 eEZLNDL. VRV — A5EHEOREZ 60C T TLEASE
5L, PRBBRTEIX 3772 10cP T TR F L7278, 21 TH DPPC HARE» SR SN 5 Y RY — 2 O SEIREIZ BT 2 K5 (40 £ 2cP)
XD F+cEn. Lo T, BEEEEEICE > TELAIREBEORBEOZIIZBRM AR LD THDLEERD.

[#E58R] A TLARMIRGIEEBENNOEE OE DS, JREBICH L TRELFNOBERET A% 2T 5. €OOREARIIR) %2
AEHFNIEHDY 28 h, RESFOEHUDSEL 25 LHEZ2 N5, LarL, TOZLIEEMTH Y, BRERELEAZ IS L CREE
DBEZETDITRIZNTEY, WA LZZEREHb 2T 2 2 &2 RSN TV L7,

(K]

1) Sakai H, J. Funct. Biomater. 2017, 8, 10.
2) Kure T and Sakai H, Langmuir. 2017, 33, 1533-1540.
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[BFE] 2010 I F - 720 PE S0 CRE PR AT BRI 2 B & 2N IR A8 O 2 T WA R &E~ORE & L TEEREEIT-> T 5.
COWETRHAIECOREREE L TR Z Do - OD R TAH ), W 266 i 61 61(23%) Th - 72", RAZIHIMLIC X
HERIE IS ERME CIIRE R METH 5. BE, HARTOREEG TREROBEOLIEMED) Izbh, AR CEZKTFSE5 2
Ex A E UCFK 27 4F 10 A2 HABMERR G ¥ A 7 28 s J-CIMELS) 25i% 32 S, E AR, FREE, $EROEMiAZ
L, BHEOMEREAEHICE L T4 2lET217->Tw 5.

(FEREMAYEI & MARSF] FERHE AR LTI IS X 2 B 8E [ 5 55 o0 AL 2 A7 M e 170 30 e R0 S K SEARRE L A 5 T e 1k
BEFEELMNDS. Lo, MBEHAE L CIdRMEREH OB K T OMFALIEL 4 57, MEMECRERFMEE SRS
WTIREENEE LKL ¥ b E LTRARZBIMORITR, RAICHINEZTZSY AT ADLERHITONE". HADGROK L
F—KERE T DN T D720, — K TORIMEHK OMEN, —KEHD?OOREWETDO N ¥ —F— - F7 5 —~) T2
W) BRI A B L S s, PN 2S£ L COFRTHETE 2 QM 2 it 2 LEPECORIAEFHTE 2 L vo
2HOVBHIFOND.

(#8558]) 2 < O THEY) 2 MABHAPHEMTE LT LITE D, B LB Y AT AR TRIEATRIZ SN 5.
(3zik]

1) IERERIECREGIMGE R R H &, AL 2D F 2015, 2016, Vol.6, pp8-28.
2) HARBRHEH A > A7 28 Riikes, FHERG T KNS XK A4 K7y 27, 2017, ppl02-174
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EIEAME e ERENINZ X 72 LY 5 v 7 BB oML L LT, 2 TR crystalloid D KEHZGHITHNTE 71295,
JL4FE Tl Damage Control Resuscitation D% 2 D & &, IR 2 Hl R LAKIIE 2 2538 L o>, SERBERE DO % H Y12 massive transfusion
protocol Z i H L7z 515 & OARIMER, FrEsuAE, M/MROBBRNIER G2 Tb N5 L9125 TETwb. LA LERAFILE I H 7
DRI AT IE DR RIEREREIC G- 2 A3 BB ST Z L3 TE T, RAF MR E I8 A2 A U 2 B s A oy L 728
ERFTH5B. T/, WabEEOTREITHIAMEDORAH AR 2213 E8NT 22 L2FK L ITHME LT 5.

T4 IANLTMBEDERANDFEEZ DD B2, b PEEMATI Y V2 W72 N TRIERZ M L7280 58 7% S ORI
BToT&7. Ty MY 3 v 7 EFVEH W, ALRINERZ PR E LR L7256 0 ER R L Ity a v 7 %
RPN B B A A LR R T, A TRIMERY: 5- 8 Tl crystalloid, 5 v MAICHA, FHNCHRRBE R g % LA S8, &
FABEUWETH L, FBR L RERILEZ I L, IREREERE 2 BT 28D B 2 E DR S N ¢ P OERRERICE
WThH, ATRMERISAIFMBIMIC A, A N A4 VPEAB X OWFHRERIEEIL 2 I3 2 & o R 2B Tw 5. SMEEBImEY 3 »
7 WA L C A LARIMER 2 AR R o & LT W2 B =R CTIE, BB X OISR EORERIIB VT, A LRIMERD
FEFIE A IRBE & AT DR SN Do 7288, (DO FTHEN N TRIMIKEIC BT Z 2R L o7z,

AN THUE SRR S5 720121%, HvE 7 Ehk e 23R B % & D BF TG LT b AR 2 & o RUIRIER, IRk ER e
OWAEMEEN 2 &, BELZBEMZEL 2V LR 5NSE. NTIMHIC X Y 4 U2 W RETED & 2 4% 7 AL PG % /NI D
AT EDPTEIE, ANTHRIMER, WM ILEEEE A B X AT/ MIOMA S DRIZ LY, RIFIO b DA EVEH % J) L 72 B
GOV R AHEDD L 2B LEZOND. fFol2 LOKBBLIZE VT, #AEESCEEDLIR L WD TH EZTHIEIZTD
$GHTE B ANLIMEL—H b B CERBERTTREE 20 5 2 L 2o TR E 2\,
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[#E]

TIVARTIT, FTFYTAVA, AT 27 O—EBONEHTIZ, WIREHIZIEN REMETH L. Z0720 2009 412 WHO 13,
WS % 7 > 78R 2 L T L [ABRIC neglected tropical diseases (NTDs) (2B L 72, WElEHE O FBER 1T Mod NTDs & iR LIFFICTHE <, 1
ERNCBE ADTETE L, 40 5 ADKEREREEIC X ABEIETH LATW S, ROBEEDLZ VI ) ACHoEHENEEETHY, B
FT R0 42 B o i IUE IR I D H i %,

HARICERTLEZTLAIRNT - X< W H b 7 ) ACHoBEMERHEZEZAELTEBY), <24 Y TEE 100061 (9 5 10 AEL), N7
T1000], Y<AHF Y TIZA0FEMT34B(DH 4 AEL)DBRELTWDE. YA VEICE, A0 7057 —EBRKRAKRY 83— A2,
LAO, T4 AA V77V 7 EOIM/IMIR B BB RE & Bl S & 24 REEZEATEBY, EELRLAITESMEO IR % 5 Uil
AN S F AR A O BRI AT L 72 5.

[ES9

Point of care testing Td %5 ROTEM" & T-TAS" & Hi T, f@H ADILEICHE 4~ DUREDEE~ A T HmE2 R L, RISHGE#E L) — M
P CRMEBEREDOME 2D E L, RRFNZLEZBIZE L7z X OICEHIC X ) EMBEEABL L 72MiZ, H12(ADP)liposomes % 7 L
BEE RO ZA L2 e L7z,

[#R]

WEIHEIC XD, R AN O IME O BEFREE E OSSR & /MRS BRERNIEE L CIER Lz, E 72T S N5 ke il B & BEHEC X 0 M
AT L7z, BRI B X 0, oINS B SR Bk 1] SO e ] & /N A T2 B PR B D I 255860 B 417z, L L [ IRE LSRR IREIY 20
ERETEDTUENBIZ S N7z, EICX 5 20O X ) GRS E IR LT HI2(ADP) liposomes % Vil L7z & & A, BEZEEEE SO0 RER & e
REE 2SS L 7=,

(Z%]

MBI X B EEERNOEE L LTI, BAx GEER T b E 74 AL 7270 JI2 & B IM/MEERERIfI S s CTnwb. 74
TN =T Y OREERGEAIZ L DR SN B MBI TH D, S SITHEERICE D I X D Mg R R 383 % . H12(ADP)
liposomes (ZFEBEAN Ao 72/ IMROEREZ LB S8, SHIHB SN2 74 7)) =7 v OREBWHELE LTEWTTREEYRS 5.

[#R]

IEHHC X B MR BEDZE L E ROTEM” X T-TASY IC X W2 5 Z & 2sHisk7:. #dZE{bid H12 (ADP) liposomes DA & 1 e 328
RSNz, LX), HI2(ADP)liposomes 2SEHRAIC K D 5 & T 25 MIMEF LI L CTE#BSEE L THRITH 5 TREEDIVR
7.
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AT /MR H12- (ADP) - R Y — A 12 & B AT Ui B EREE O
OFif ', HRHEA? KT 2°

VB ERR ARV 2, 2 RIARERE, O R SR A
oishida2000@gmail.com

(REE] AT O P gt 1ol s i M MR BRI S5, T PRI B 7, AR OTTE S BB S LH ) 2L 0k o THEL S, ATLNi%
MG 72 OIETFAR Tl R R E A LIX LIRS N 575, AR RS WMz w7z o BRI RAEH R Z < %2 5.
K4 X ALK H12-(ADP) -V R Y — 23 N LU EE R EORIEICE N TH 2 0, £ LTSy & L TULBARF# &
i i BH) A AR IS F G T E ORI OV TGN 217> TV .

[E8&] Nzw K& (2.5-3kg) Z H W T AT LS FBEEE 7V 2 ER Lz, AT R PVC # (non-coating) [81#% (2 /NI A T Hili
(A5T27%F4 2 TPC) %M L2 b o (IHiFE 0.6m®, FoHEE 250ml) Z H vy, TRIMERE 20% & F 7T V7 2 U 2 IS H W2, 4
HRREE T g BRI~ %) V3L, EATREIIRIC 8Fr 2RI, A5551C 10Fr BEIMAS % S7 18 L Il cHebe, 60 4Rl X272
WAL 28, 7a s 3 v 28%5 L 3 B2 sz,

[(EREEE] ATOMiE CI/MIENE 1722 vs 621X 10l & 9RkA L, I 5E [ HE (Sonoclot ACT) 14 103 =7 vs 396 £ 40 F0 & I, Ifil
/MR RE (Multiplate collagen test) & 896 vs 15+3AUC LAKF L, AT OEERESTFH SN ZHUIx LERO PRP (/MK
437) X2 PPP (MLAE455-10)) 2 $%5- L7245, PRP #fix PPP #EICIL L, M/MRE O L& & ISR §E (Sonoclot ACT): 211 £ 18 vs 387 102
B, Ii/MEREEE (Multiplate collagen test): 46£9 vs 16 t4AUC L BEFEREE O A MW EZ RO, IR CICAEHEEZEZ N
7z.

[#558] LR X 9 I HER L2 A OB se R % £ 7V 2 W T HI2-(ADP)-Y BY — A5 EBEZ B LTBY, BlEF—2 2%
FhTdh s,

ARTIFICIAL BLOOD Vol. 25, No.l, 2017 41



¥Altey a3 1-G5
BREREEAFISREOFAEEMETIVCO HbV IC & 84NN E & /) RES IO IEMmzhE
OKT %', B B R AR Wk

" Bh R AR AR SRR A AR, RSV AR, BRI RE R AL - BRI E L v & —SMEIFSEERIY, R
AR PN S S

manabu@ndmec.ac.jp

Ak RE IS 5 HbV O AR 25, BiERL NV TRIEICZ K OMED IR TS, —F, BETIZY ¥ SV %R
TNV ELEY, BEEFEER LS X ) Aoy 3 v 7 ofdird 2 8, BEE R oTwAE. TO XD REEEY 3 v 2%
FETO HbV OB AR 2 ME 95 2 &%, BRISHICIT TEETIERWZES ) 2 HbV IR FEVN S W20, KRS LT
b FRIMERERIN & 1358V, hematocrit (H) 1 EA- L7, 20 HZMVMEO IEMEROFIUICEZE L SHNIL T 5%, HbV 5150 He K
TARTE DS/ LS o 1F D SR BB & MRET L 7.

(F&] oL, AMM/MURPEOEBBEEE TV EERL, ISR EEGIC X 2 300 ot % R Uz HililE
%, 30 4 HEV 2% B IRIMLE S ATHOFTICHHICHIM S &, 10 5 IR & 8o HbV (Hb: 10g/dL), KBARIMER (Hb: 10 g/dL (27
#%), I4E (PPP: platelet poor plasma) & #¢5- L7z, 20, 1ROz, Ifii/ME%E % < & PRP (platelet rich plasma, 20+ 5 X 104/uL) &
30mL 1L L, HbV 252 D% O MMM 13T 2 %2 E L7z,

(#R] o 30 5 E o Bk M E 3 HEICEE R, IR 30mL it Th ), ZheFwo Hby, RILEK, PPP %
Ph- U7z, PPP#RGHETIEY a v 7 2 RS MAPFAMMEAEGEIC LA L, MED 30mmHg T L7z, HbV B CldR Bk mE & [k
7 FLIRAE -], MUE OMEFEDFED S, BB E T oMYy 3 v 7 TH RIMEREM O E Lo RB Sz —J
hematocrit (Ht) (& HbV 58 CTIIHERE S 097, ARMEREGIMAR 12 A~ BIARA 5 72 (HE: 23% vs 28%, p<0.05). £ D% @ PRP HilliliZ & %
IEIMNHR T, PPP #ET 8 Blrf 2 6 L 2211 T & 7242 o 7225, HbV # CTIXARMERER AL & FAR ISR 2 kA R AT T & Tz (HbV
B8 B 7 B, AR ILEREE A Bk 1) .

[#558] HOV IZEEHFEE T Ol AR T, ARIMLERIGIML & FEE 2 A #R xR AT Sz, HbV O KSR M Bk i o X
3 78 Ht O FAARIE 2 W2S, M/MURIIL O 1 IEE % 1 F 2 & o Tld e oo 720,

1) Hagisawa K, Kinoshita M, et al., Shock. in press.
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EFHE M OIRIK & AT HRMERO L EM
Ozt |, KA T2, AILHT, Bkl

VRERRBR R AR v 5 — ERRER,  RURIRE, RS R R PR~ 5 — RRIR IR, R e AR

terui@saitama-med.ac.jp

(#E] AR A e BB 612 X 2 IR S8 CHEBIRRET RPN B & (BRI Zsw R ERm AR A8 12k h
(&, HARSGERE O TRBISENERHBIMAECIRH O F—ALTH 5. RERFREMRFERE Y ¥ —TH 2 4B TIiE, b ToHE
BICKIEINIL & 7 0 Wk SN DB Z M7\ AS, FiEE TN % BA T & TICYREIBE R CT 20D H 5. €2 THHIY %k
R T OB A LR AR O KRB A L, FIRF IS Y BEREAR % B C OB =R D W TG L7z,

[F:E] OiHIEOMEBIZEE LT [0 00HD ik 2 31 2 EEHE R ML~ OBl IS B3 5 7| 20k 24 45 3 BICHERE L
7o NG EE O GIRID P ik 2968 ik & L, BEIC L V7o RANER, Sita oM & EmmmnEe g, Wk W
LD L S AR, L S 2 S I SNt F T O T ERER, BEARWA IS T AR R LI o T T v — MR L2 @MFRIC
2011 4EA 5 2015 4E O BT EERERE S N7 RIS 550 etk o IMIE B C O s %, TH B4R 55 e bk FH O A 12500 TR L 7.

[EREEE] ONEEIT48.1%72 572, 1 FEMOWMIMAERIEIE 0 ADJEREAS 731 Mifk &b % <, 1 AQ07 fiik), 2 A (99 i) &
&, BEWNSSIE O EEFIEUIELS 1 1D o 72 M7k AT 57% % G eb 7z, Bl Mg 35 & BN H i L C v 2 ik i3 IR & >
5 —TlL 18% 727z, FERHHIG] % B R MR~ & 5% 3 % DITET B K25 20 0 DN Ok 1% 51% T, 1 BEEILL 2 9 5 Jitiik 25 5%
B o7z, WU MCEERF 2 FAH T & 2 VEHNE, TR L CHOMEb TSR 5] [T A FSHN v [EABIRAE D W T S RAITE
vl ZEThot MEHKOZ 0 AT Yy FRBEAMIRIEL TV B IESED H o 72,

ORENE 73 Witk O FERB IS X A% 101 FEGI D 9 B, BERAMEN75 W7 L 82 B, WAV 551 D 19 Bl TH - 72 MR o
I, MO MR IEHEATIE & e ~FE T CAHBEICE A5 72 (P<0.005). FEFHGR B T ORI 2 i &, REREA S 0 e i 1 X
DML 2220 o 72, Wokaid & OFMBAIIE31Z, RBC * FFP @ &5 & 28l & LT 729EHI D8 35.6%, RBC O A AL X LTV 724E
BUHY 29.7%, FEP O AASGIL S LTV BIEBIA 27.7% TH - 72, EHEWEG TORIMIE O S1E, £ < o/NFERE R iE % C i A i
BANDHEM SN TR WERZ L L TW AR H 5.

(#&ER] /DB Z 000 PRI BT, Bl & 325 2 MBI O FERESHEE DY 7 <, Wil A ML 354 22 404 LU < WS TE DS & 7>

Loz ERFIRILEITORIE A S ORMEREMLFIIE1E 29.7% &Ko 72, BAFHI O R ATRMERDERLT L, DBUEREFR
M7z T & @i MR RA DD D IZHM§ 5 2 &A3CTE, ERHRME]TORME PR & AL TR D»ITETE 5.
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%Fﬁ%%ﬁ%tﬁﬁé%%%&%%ﬁim%%:%%ﬁﬁ@ﬁﬁtﬁ?ék%ﬁﬂﬁ%tﬂ&—ﬁim
fir (REBOA

INEEED

BRGEARTTmlbE mERAa R v v — R - e
alongthelongestway2003@yahoo.co.jp

[Ef) KEHIMZ, MBI 22MWECOTERTH 5. EEIMETIE, IS 3 v 7 ISRKET 28EEE" Y%, /ML 5
HUBIREE 2 Db DI X o THAET 2 BRFERED, Kk VIR AR IR O A % T L 72 35 5 B R R 3 2 B0k 06 i s 57
FEL D BM. S A Mk R [ B oo [l 8 35 X OSHRIE 00 7200 (KEREAY IR I) ,  oA% M BROMJEL 3 R0 B SE ol M 4E,  IMU/IVBGIS L HE, 35 X O
BENT 23T v AR HAGHLE TN %479 [Massive Transfusion] 2SRRI NTE Y, MATEIRE DAL E 4 BIEIME BB OSBRI
BT, ZHRD» S OREMIMPHEORITIVECRZ KT I8 5 &IN5, REMIMPEE IS, RINEREERIRN Lol
SRR LA R0 MG D 32 G- Y28 % B D 7o ipé vk 2 29728, BRI L LT, ARMBkigIEig, Frisid g, B X 0K
W OB G 1R 151, U <UL, ARIMBRIRIER & B s g o 53 2 xb 3 L& 2 5 X9 s, FEREYME O T
BEYET S EHEIN TV A,

—HTCRERIMBELEOREHILEICHMELZ S ORRBBEIN TRV, HEIL, ZHMBEORSVHHRONMEERINEEE A 37
(Traumatic Bleeding Severity Score : TBSS) Z B L™, {2 2 7 % i\ TR REMUBREEBIIG I 2 5 2 L, Rk 20 K i 9 0: o B AR
EAMEREOTFRHRUELER L CTE. L2ALAD S, Sk < LCikimoseikid vy, BI2iE, AW AY I 28 nery ki~ o
H— e D, HBII TBSS & H W 72AME MO BEREE /340 &, Z1UZIE U 72 Resuscitative Endovascular Balloon Occlusion of the Aorta
(REBOA) DBt & £, REBOA 12 & % iRy 22 BBk — B 1M 3 LT & 27, AW TIE, 4MEI3B1F % Massive Transfusion &
REBOA 22V T L, MM ORFRICOVTH E5T 5.

6°¢9]

1) Sauaia A, Moore FA, Moore EE, et al. Epidemiology of trauma death: a reassessment. J Trauma. 2995, 38, 185-93.

2) Callcutt RA, Cotton BA, Muskat P, et al; PROMMTT Study Group. Defining when to initiate massive transfusion: a validation study of individual
massive transfusion triggers in PROMMTT patients. J Trauma Acute Care Surg. 2013, 74, 59-68.

3) Davenport R, Khan S. Management of major trauma haemorrhage: treatment priorities and controversies. Br J Haemat. 2011, 155, 537-548.

4) Ho AM, Karmakar MK, Dion PW. Are we giving enough coagulation factors ~during major trauma resuscitation? Am J Surg. 2005, 190, 479-84.

5) Ogura T, Nakamura Y, Nakano M, Izawa Y, et al. Predicting the need for massive transfusion in trauma patients: the Traumatic Bleeding Severity
Score. J Trauma Acute Care Surg. 2014, 76, 1243-50

6) Ogura T, Nakano M, Izawa Y, et al. Analysis of risk classification for massive transfusion in severe trauma using the gray zone approach. Am J Emrg
Med. 2015, 33, 1146-51.

7) Ogura T, Lefor AT, Nakano M, et, al. Nonoperative management of hemodynamically unstable abdominal trauma patients with angioembolization
and resuscitative endovascular balloon occlusion of the aorta. J Trauma Acute Care Surg. 2015, 78, 132-5.
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AR E, FICIHEREICE T 5 ATHRMERNDORAEF
OFHAHR ", B 5"

AR R AT R, ARORR SR b s A R e vy —

takasu_osamu@kurume-u.ac.jp

(H% - BW] ALMROBRISH 2 & L6, MEEREEss, HICMmasriE s 2 2ME0 32 0 RV#EIE L Z 2 b s, Jhkt
HISIR DT D N2 IME B O 12T BLIIRG 20 5, FF:.:HIJT)’IN/ 2B W T ALARIMERANYIRF 9 2 A28 2 Mad L7z

(MR EFHE] 2008 FELAEIC B2 7 =~ THBIIME) LY BEfbrt ~ F — ik & 2o 724ME R (=758, 15 ﬁuT, oBitifsEak - R
B R B OICBWT, DEEMIIUE =90 mm Hg 222 RIA< 120/ 500 Y 3 7 388<1 % EHNA4 F V44 v L E#KL, Thaimz s
HVRENA Z IV A HEE LA (2. 5mmol/l BL 1) Z ko 22 5EBI (LLF S B, n=75) &, IEH/ N4 & A /T%éﬁ‘?LW1ﬁLﬂ%
P > 724E 1 (occult hypoperfusion, LLF OHP %, n=186) Zfililli. S#, OHP Wiz, KM=, KEMWIMLCERLRAL, MLk
DR FIHIMAAFE) & FECHI DO S, KEHIMNIECH] O FEE & B R 2 & 723 W F 2 MG L 7.

[#ER] O, KEnE, KEEECRE, SH:78.7%, 57. 3% 46.5%, OHP % :37.1%, 17.2%, 34.4%. QWi#EEAER] & 58
CHIOIELTIX, BHID SR A £ TOREM & 95 B il i 12 & BOLhrodz. @ STEHILTENIAEGFENIL LILEEEASEE T
oz, @WEEE HIETHIT fibrinogen (LLT fib) 234 71 Wﬁf PT-INR Liﬁi EAECH - 72, @IS E HE lIE S B AL
HCTHEBIRMETH -7, © S B, OHP M CONWREER IR & fib, PT-INR, FLEEfH & fib, PT-INR, pH & fib, PT-INR @ BZDOM
L, REAEEREL DD 7 Y F—Y ZADHAPTINR & fib BALICEHS L TWwWhb EEZ S5hi.

(B - #EFE] 0L REMMICHES ETHRIGE %5, KEEMILTH TIIAFEN 2 BEE B DA b, HEERTER I ) b &

LAT7 ¥ F=Y ZAOBGRE VRIS E 2 SNz MEEMHEZIRIZE T 5 ATRIMEROMEHNE, BUMERBEEIZHE) 7Y F—v
ADHEST - BALZ R L D BAIL L, O T EERE RENGEE O 108D S Faw iCF 595 2 L ifF S .
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REHMZF D BEESMZICH T SFEBMORFEATMAEICKDZHD
O AR, Wkt BRI, BIREDT, BONUERE 2, BCRTHCR] |, IR AR 2 i

PRiEERER AR BORER, C DR R R Bt s v v —  AMERFZEER

yoshimura.yuya@gmail.com

[(#E] TEOF, MHIC X 2 BIEM 2 KM  OFEFEOGEHFE S TwD. MMty 5 v 7 OBFILEE, HRISERLTE
72, LirL, EABICFEZRSLTOHMGTE L WEZPIIET 5.

(BEY) 7wt LTl s ALMRIC KD 5 b 0%, FEIEIMEGOBEICHIR T 2 MRAEDLEH 5k~ 5.

(FE] Fem 2 Kl z b 5 AU, itk a v 713 2 BUEOBERIE 2 85T 5. 72, HiMsEx HEE & A ARIME T —
YN PHEEL, LTOMRRZHS.

[#ER] BAEOKERMITH T 28R TREO@E) THDH. OFZ ¥ —F—, F7F5—~VIZX DB 2 & ORIEE G &
EOREH AN K B 05 IR T E D) 1L 1175 (4O Massive Transfusion Protocol &2 @ i il 35 E® b Z 4 % H A R Damage Control
Surgery (8 Interventional Radiology (DML 0> 75 528K 21 A0 41455 12k %k [ ¢ 7 0 R840 & i IEQD K EYIRERT /N )V — » @AMEE &~ & —~DHEH
fb. MEED#I: 3 AEMH D RBERELE I % B S AMEAE B 32 Bld 9 B, 12 B1(38%) ASHMIETH D, 6 11 (50% ) 25 Non-Preventable death
Tholz. TNHIE, BAOEENEFE CIIETZNMET S 2 L TERWEHE I

[B=] itk 5 v 7 OFBBICIE, BN L KEEILKO 5N D, HETHMIMOAY — F s, MlloZh B2 5 & TE
ZUNETEFIIMNET 5. §2bs, WMHGORE, WlEOARRE, ILMOBEIILCORKTH L. F72, FMEIERERFE OH
IEREEH SN TS, HATIIHREA 2 S ZHGT 2 2 LIIFEALATETHS L, HWETHWMMALR LD, 3 CIKFI
ALLhrolz) 52D L. EERZRERIMOFIC, BHEOMARIEITE ZIZEITHS.

[#55E] Bl O RBICHHATE, BEREZMHIETE A2 ANLMEERD L. oA fEs Bbhs KEBIEEZ, BEOHAEDORR
Bz TOOo»rRar L7z,
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BrAKRmEm (Vhip 24 M) 2 2B ET S HEPELZBAERICEFET 00 ?
OMP I !, (EAKI, FfESR

VIR R vy — - SO R Y — BBt vy —, TERAR, R KRR Baiie s —
takeume777@gmail.com

[(zC®IC]

HAE, HTOETIE, HARTTFHOL K AT)5 CHEFRICE % R wWEe R IR EAIS G ST b, EELSIIME, 75, (I
%?ﬂ“fﬁ%@ﬁ%tﬁﬁ[{ L CEBARBEMMALELRYATH, RANOMSMEEAZ ML, ZOMEE AT %A I Z IS NI
=5 %1&#‘%%)‘%12!&%1J#Wf“§h’cw . 2O, BAETIRBRAMMOBICRRNTHILE 225D RN L, Z Ok
%ﬁi‘%%ﬂfﬂ?‘%(b\b@éiﬁﬂﬁu[ﬁﬂ@)l&g JNFEAEHELIENZ EPEAFHE XL ) RENTVS

=T, MR OME S E R R T, %ﬁ%r‘:b")ﬂﬂfiﬂﬁiﬂiﬁﬁ‘%m{&%ﬁﬂﬁﬁ%‘fﬁfﬁi Ze BZEERIZ X A HE IS £ 5 2 BRIk
Wb, D7D, WEIIFRETH 3~4 B 2E L, WMMBBE TS BRRELEL 2223 H 5. AL ETRESMLEAL
L72B3ICIE, 280612 X AL IIATREE 2 1), 5%’5%0)@{&%%']&3‘"75 FETERVEIHESNS.

DF ), HARIZBWTES ST 5 M AR O BEICH T h N e WHIEAS R ZFEAE L, TSI T o -0 o Eil
MRS S5 252 WIRTH 5.

(FiE] HAREPNCAMEBIN AR AT DT 2 il & L CobHE o #ES~ X MB35 it ik o0 MR i 4 &, BEgeat (3K), AR M hesT
Blaefif L ofiRe Lok

[#R] 1 E#EHizk T 2006-2015 £ 9 4 ] THEIMLEGI A — 47— A 31 61, F2ki 20 B TH o 7-.
[ZE] 4uoFHAD S 400 é‘ﬂﬂl%%ﬁﬁéntﬁﬁuai, K IR U Ty 2 H 91 B 20l ER IS BRI 2 17\, AR I I % 20 L
THRERITETH - 72, AN, BeFEN TS % & OEFF T2 S AN 2 BN S N7EF S FE L. 72720, @il GVHD

FOBM L EIHEDH Y, EEEO)%‘JI[L%UF; IBOWTHRINZBMETE2VHELHAEM L, DEX), BEEEOMBEHEK L LT
FREMRFATTEET, B & LT H e MArD T e 2 M AU 5 o ftia BdG 0 R o b
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AIBRERGEIC LY ER S Emn s HEs 3
OKMHFET ", Wb HIEA S AT 2

"B ERERRFRAER Y 5 — IR, R EERRPREES Y vy —ERURERL, BRI SR A B R, BT R R A
SRR Wy A7

youra@saitama-med.ac.jp

(#E] PRI MR IR O — 0T, B4 60 AR DIEEAFELC LT\ 5. fEbm HIILICHE - 72356 (3 540 % & B 25424
WL DN, HRTRDBOFLEU LA ER— KGR TIrbNTHB ) Wil 0 L3S 2T, MERICHEZE) LE0H 5.
AL TIIIEARAI O 7 3 FIERE A L 2 e S 2, BEFEE, /MU, iz ) itk = v 7 OWREE 7V 2 MEL$
5. SHITRIMEREIMORE L LT Hb 285 LT, QMO GMREMEEL, HER— KB 2 0HiE% & LT HbV 2%kl
R (LT RBC) il 2 UL 9 202 M9 5.

[=B&] KM oy FBiin, PEERMEGRMZ#EYEL, AFF180ml & 7 FOMEBIMBER M YT L2EZIT). TOHK, TH
T D B e IR DARFBAT UL 2 U0 U TR iz 2 3. i S 60 550, 5 02 BIlE & &80 HbV 2 3% 5 L T TR 2
SH5L. B EEL LTRBC EPPP A 11 TS 2. BURREIZS% T VT I Va5 L, K4 OFHMRNOREEDE % R
FICHIZ 5 5.

[#E3R &%) RBC # (n=2) 3tk 24 BRI LI EAEAF L7228, 7V 7 3 U8 (n=2) 3 FEBAT L BRI DIPNCAE T L7z, Wil o SES B IR T
13 RBC T 60mmHg, 77 3 »#i% 40mmHg, HbV %45 (n=1) 13 50mmHg Fi# TdH - 72. HbV %512 X o THH O BRI pH 1513
730 Hif CHERMED 4-Tmmo/L TH o7z, TN T I VG L TRIFCTH ) RATEER OMEFHIZFEDFE T A, RBC Bl DLk s
BIMEMEFEO 72D IBHIREE XM T 2 L DEETH ), BERBELZHERFTE % HV ORFICIFT 5.

[#E5R] PERMEMMIBIMOE TV EIER L7z, 4%, HbV 512 X 2D s S S I 2 o 720,
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wmtE> 2y 7 CREREE ATIA CHET
OFRHA ', AT 7% SHNFNS, REE, WHEAKS B0 AR

" Bh R AR AR A B, 7 I SRR A M R, AR RS S B T, RIS R AL B, T DR AL - Bl
WEESZE v & — I MBI ZE M

hagisawa@ndmec.ac.jp

LA, ARIMER @ /AR 2 AT 2 10101 OBALE TREBIMOFRIE S A» S5 T2 LICk), BETFHREUHETE S L OBKRIZ
AHEINRTVSE, LA L, &40z R W2 SMHT 52 L I3RETERCHDREDOHIKICL ) EHWICIATETDH 5.
Hemoglobin Vesicles (HbV) (& LT & [ 4> 36 I W] 58 20 A TER AR (Wb 3R IMERAEY) TH D, 72 H12-(ADP) -liposomes (& Ifil/)s
BOMASTERR 2 AR HE L 22 555 b IMARIE % 4 U S 2 WIVMUR B TH 5. ShF Cig, RIS X 2 iy 3 v 7 ofkdy
%"? " H12-(ADP)-liposomes 1% 5-12 & % WL/ NI A K5 0 368 11 5 % 1 5 SGEVERT Hi i o> 1k 1 iy % FEBRAG IS LT & 72, AR
EICEMTH S HOV IZY RY —2HNICE bAEZ OV (Hb) &AL, BEH TIE Hb il 10g/dl ICHY T 2B EREEZ AL TV
A5, BEAT300nm §5 &N E L, KE$RG LT M/ MR O 1L MBI EEZ RIZT L SN HiE EA Lawv, LaL, Stk
OKE L E 7V TO HbV #5137k M ekl & FEC, f/ g & BEH L7281, Zolkiwhfz P s 2 & % < ka2 jg T
oW,

L, REOPGHRIMEE O 2 f51H ST 2 B2 B L, ARIMERK SO A Z RIS 5 & T, SPEM/MORI X % 5 iR iE % 7k
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ANILERFEMR & T DERKRF|H
Artificial Oxygen Carrier and Its Clinical Use

=T AR
Masuhiko Takaori

FITEER
ERECTHEESN TV S A LBEERARITEAE B S O %1% T v liposome encapsulated hemoglobin @ 4 JE 1%

nonGMP LRV F TELTWA., REIZBWTIE D LEA KA AMEEDOHHRICEB L 2HEI D X9 % N TR R
Kz B SR TV NGER 2 330 O RN IS T E 22 LU TORGGELZ. T4bb, 1) atklim
XD BFHEMIED Hb fEA5g/dl AN TH B 5 2) Wl Z MDD 30~60 5 LANICITZ v ;5 3) BEHE, H5WVITEEHE
R, BMEZE ORI E (informed consent) M4 HNTW5S ; U ETHAH. LALIOL) LLMITEBT 28 EIMEM oM EH» S
WILAT 2 3 2 0EM 2 HHTH 242/10° PHC 1B F L BES D, L2 LZD 1BIOMEH D 72DICBFIZ S 5% 5 AT
FIEWAROMFB LD, FILOEMFIHEE LG EIEREITH A TE A2z EZ 2 RELEEZ 5.

Abstract

An artificial oxygen carrying substance developing in our country has not been justified as a new drug by the Ministry of
Health, Labor and Welfare Department, as yet. However it should be used and be effective for resuscitation of patients who
suffered of massive hemorrhage and faced on life-threating situation. We assume, however, that its use would be limited in the
actual practice for below conditions; (1) The patient’s hemoglobin level will be dropped down less than 5 g/dl; (2) Blood for
transfusion could not be available within 30~60 min or he refuses the transfusion absolutely; and (3) Informed consent will have
been obtained from himself or his person in parental authority. Nevertheless it should be provided necessarily as administrative
management even if the case adapted to the above situations would be experienced 1~2 cases per year

Keywords
artificial oxygen carrier, recent development, clinical use, prospective in the future, critical anemia, low hemoglobin level
tolerance, administrative management
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BRI EDME—DHGTETHL. T02DbLERA
S52OH T > & — 2 5 Ol MK AR 2572 72 512,
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LOTHEGOBINTELLELNSE., $-20E5 %
A Hb L~V 0 55t 1 & 2 dr ke 39 (2 B9 5 HAR Y 22
F— ¥ B EH BTV R VBB ER T OO EAL
T57— 775 T B & 30~60 & Hbh b,

BE, HDV\ I ZDHENDERBA & A

JEAE G788 DIER 2 &7 0] 72 AT O BEHAT A, 72 21X ko
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s, LMALEBENREEETHY, Loz 3%
WAL 25, 7ol 2 EHBMOFHEERAEOYAITIZ
BRBBEOKETEAR AL SNDEEDH YO, Mk
SZMFEBEIRIC, HOHVIZEGHMETICH Y Eilkdiz L,
FRLoFM & &G (informed consent) 2% HNBWVIEGEICH
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52
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b b RERLHEOBNE D S I13BH H & O BEI W
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SN 57k

KEMMATEAEL TH A TBRFEERALZEL KT L
F—BEIRDOLETIEH Y 22w, TFIEEMEN, oItk
BEliix SmIhas 773 VlH, NLBEHR (FFA b
TV, A Fu R VA ), s mAgEsfRh- s h s
ThH» 9. ZLTWAMTER, ARk, 5 WI3EENE
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NoOTRTOTFETRHREI O N VIHEEIZIE permissive
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dl, H2VIFFNLTICR - 72RET, 2ol iiEo AT
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WHIRES N2 DO TH Y, ToHFLG MR ERETE DK
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ERoMSER, 3 7%b b M E % M LIGREIE 0L @bz 14
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WThHD. Tbb N LRRFEERAAR DM &S ABWEH i)
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) BAEGEINELRETHA).
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AR AR 2 8 IR REL S s, Zhae~Ersule
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ZORIIPEZIND D TETOBREFEMBOARIFIH & 137455 %
WAL R EDZDO—WETEHATHI L MRDE. 2oz
NEZOE Y R—= 2D NTIRFZERMBIEE, IrEidERe LT
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2) W B MO D 30~60 5 BANIZAT 2 2w,

3) BEHE, THUNALWRLEAICEEEREDNE

(informed consent) 2} 5HN T3,
TH5b.
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Immunosuppression Following Severe Surgical Stress by
Hemorrhagic Shock, Focusing on Host Responses to Transfusion
with Blood Substitutes

AT

Manabu Kinoshita

LD ER
FRoe FMERICBWTALRMERRL A LIVMEZ S THAH IR E LT, Rixoimky a v 7 BENOFmEHREICS

SEMMT 25E0ROEZZ 0N 5. NTHRILERS N THL/MUE SR 22255 ERIC & o TRARKORIMERR ML/ & 45 { 5E ) i
THY, o TR AR TIIRY IR 2EN@ < 2 L THMMBNERICE DHERERTLE ). VRY -2 KEICMITS
polyethilene glycol (PEG) ${®tk K7 & CTRYBISMEKIEICHE SN TWS A, ALHRIMERR A LIL/MLZ %53 % B2 B4R
DRIEIEBINE T EBEZIILERH L. —F, WY 3 v 70 %) L RELREETICH 5 A4 TR E 6 R o 50 2
EOEMRPHBEDME T2 2 &2 5, ALRIMERRL AN THL/MEE Vo 728 ORI HREEE 2 RITT I LEHIHRETE
5. BB ORDEELRBETNE LTAHET VDB LISFHENS D, FHOLRIIOBMMEET VO T A2 VT, MR
PO RBERICEEZBRENRITTHELMRELTE. By A TIEZEER LY IFEN-y BEAEIRE S 02 M E o s
PETFL, ~2u077—YICL2RYEABEDINTT5. 0 X9 ICHEE L RERICITRTE R LMk, FrhEkeiEs &h°
FRCIT T2 AWM R REATORBEZEL, ZOREALHBIRBEZLIVILLAS~THERIKDOEL 2L, itk
Yayv 7 BEORETH, TOL)ICEYRAEIBRIET LTSI EPEZ S5Nb 720, 19k, K TATIRNERR AT
IERGT 0560, CORBERORELEHE, T4abLERAMAHEOKTZ Hr @B LEND 5.

Abstract

In the near future, substitutes of red blood cells (RBCs) or platelets will be transfused into the patients with hemorrhagic
shock in order to rescue them from such a critical condition. These blood substitutes are distinct from nature RBCs or platelets,
thereby eliminating from the bodies through the reticuloendothelial system, when the hosts have a normal immune function.
However, once the hosts receive sever surgical stresses, such as hemorrhagic shock, multiple trauma, or burn injuries, their
immune functions are markedly impaired. Not only cellular immunity but also humoral immunity simultaneously and critically
dysfunction in the hosts suffering surgical stresses, leading them into comprehensive immunocompromised conditions. These
immune dysfunctions may reflect clearance of blood substitutes in such immunocompromised hosts. We should be careful to
such immunocompromised host-responses to blood substitutes, when we transfuse the blood substitutes into the patients with
severe trauma hemorrhage.

Keywords
Immunesuppression, hemorrhagic shock, surgical stress, blood substitutes
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ZEEL OBFEE T D Natural Killer (NK) #faX 7 v /X—##
FE DHEEER T

Bl EORBEHITHED 5B IFN- y EARNER, TS
CHAET A NKAMIBLO IFEN- y BEAREDOICFICING & 2 A 5K &
WP(K5). Bz, BEE L7~ R IFN- y BEAEZ 3 <
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Call for Papers

Artificial Blood, the official bilingual journal of The Society
of Blood Substitutes, Japan, welcomes papers and other
articles contributing to the research and development of

blood substitutes.

If you wish to submit an article for publication, please email
it to the following address after first confirming the

instructions for authors.
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http://www.blood-sub.jp/

Artificial Blood

The Society of Blood Substitutes, Japan

Instructions for Authors (last revised Nov. 20, 2013)

The Journal's purpose is to publish research and related articles
contributing to the development of blood substitutes, information
on Society proceedings, regulations, and other matters of
interest to the Society members, and it welcomes original
articles from a range of contributors regardless of format.
Although contributors should ideally be members of the Society,
this is not a requirement. Decisions on acceptance of
manuscripts are made by the Editorial Board based on the
results of peer review. Original articles will not be accepted if
they have been previously published or are being considered for
publication in another journal.

If an article is coauthored, the consent of all coauthors is
required before submission. As copyright to articles must be
transferred to the Society, the representative of the author (s)
must sign and seal a copy of the Copyright Transfer Agreement
found in the Journal or downloadable from the Society's website
(http://www.blood-sub.jp), and submit it to the Editorial Board
by post, fax, or by email as a PDF file attachment.

Manuscripts should, as a rule, be prepared by word-processor.
However, handwritten manuscripts may be accepted.

1) Articles should be categorized into one of the followings:
original articles, review articles, conference reports, topical
pieces, and opinion pieces. The category into which a
manuscript falls should be clearly indicated at the top right-hand
corner of the first page. Manuscripts that do not fall into any of
these categories may also be accepted, and manuscripts may
also be re-categorized depending on the opinion of the
reviewers. Submit your manuscripts to the Editor-in-Chief by

either of the following methods with a covering letter (of any
format):

i) Submission by email of electronic files of the text and figures
(indicate the software used). Text and tables should be in DOC
or TXT formats, and figures should be in PPT, JPG, or TIFF
formats.

ii) Submission by post of four sets of hardcopies.

2) Manuscripts are reviewed by researchers in the field of
artificial blood selected by the Editor-in-Chief, and revisions may
be required depending on the opinion of the reviewers. Revised
manuscripts should be submitted with a "Response to
Reviewers" to the covering letter that responds to each of the
points made by the reviewers, indicating any revisions made to
the manuscript.

3) Once informed of the decision to accept for publication, the
author should send by post files containing the text and figures
of the accepted paper saved in electronic media to the address
specified (indicate the software used). Text and tables should be
in DOC or TXT format, and figures should be in PPT, JPG, or
TIFF format.

4) Manuscripts should be typed on A4 or letter size paper. The
title page should include the title, names of authors, institutions
to which all the authors belong, and the address of the
corresponding author. Handwritten manuscript should be
written consisting of 20 lines to 1 page.
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5) Original articles, review articles, topical pieces, and opinion
pieces should include an abstract and about 6 keywords on the
second or subsequent pages.

6) Research conducted with the aid of an official grant must be
acknowledged, and any conflict of interests (for example, if the
author has an interest in a company distributing the drug
described in the manuscript: being an employee or consultant to
that company, receiving research funding, owning shares or
patents, and so on) must be described in a footnote on the first
page or in acknowledgment section.

7) If a manuscript describes the results of research on humans
or animals, it should be indicated that such research was
performed in accordance with the guidelines of the institute
concerned in the methods or other appropriate sections of the
manuscript.

8) Abbreviations should be spelled out on their first appearance.
The names of drugs, medical drugs, laboratory equipment, and
so on should be given. The type, distributor (manufacturer) and
the address should also be indicated.

Example: Rhodamine B (Sigma-Aldrich, St. Louis, USA)
Polygraph system (LEG-1000; Nihon Kohden Corporation,
Tokyo).

9) The English fonts should be Times, Helvetica, Courier, or
Symbol. Text should be typed in lower-case one byte characters.
However, sentences and proper nouns should begin with an
upper-case letter.

10) Figures should be expressed in Arabic numerals. Weights
and measurements should be expressed in units such as the
followings: m, cm, mm, um, L, mL, xL, mol, g, mg, ug, ng, pg,
fg, N/10.

11) Figures and tables should be numbered in order of citation,
and it should be clearly indicated where they are to appear in
the main text. The title, legends and description in tables and
figures should be written in English. Figures will be printed by
direct offset printing. Tables will be inputted by the Editorials
as originals.

12) References should be cited numerically in order of appearance
in the text using superscript letters as follows: 2, **, "+
References should be listed using the Vancouver style as follows:
Names of all authors. Title of paper. Title of journal. Year of

publication; volume number: inclusive page numbers.

, etc.

Abbreviations of journal names should be in accordance with
Index Medicus. References to books should be given as follows:
Names of all authors. Title of paper. Name of editor (s). Book
title. Place of publication: Publisher, year; inclusive page
numbers.

References to electronic sources should be given as follows:

Name of website.
Address on new line (month and year of last access).

Examples:

1. Wong NS, Chang TM. Polyhemoglobin-fibrinogen: a novel
oxygen carrier with platelet-like properties in a hemodiluted
setting. Artif Cells Blood Substit Immobil Biotechnol 2007; 35:
481-489.

2. Natanson C, Kern SJ, Lurie P, Banks SM, Wolfe SM. Cell-free
hemoglobin-based blood substitutes and risk of myocardial
infarction and death: a meta-analysis. ] Am Med Assoc 2008;
299: 2304-2312.

3.Sakai H, Sou K, Takeoka S, Kobayashi K, Tsuchida E.
Hemoglobin vesicles as a Molecular Assembly. Characteristics
of Preparation Process and Performances or Artificial
Oxygen Carriers. In: Winslow RM, ed. Blood Substitutes.
London: Academic Press (Elsevier), 2006; 514-522.

4 . Department of Chemistry, Nara Medical University, Japan.
http://www.naramed-u.ac.jp/~chem/ENGLISH_PAGE/e_
invest_blood. html (last accessed Nov. 2013)

13) In the case of citation or reproduction of previously
published figures or tables and other content, the permission of
the copyright holder (s) must first be obtained. Copyright in the
published papers shall belong to the Society.

14) Regarding secondary use and copyright in works published
in the Journal, secondary use may be made of the Journal, in
whole or in part, via media such as CD-ROM or the Internet.
Reproduction rights, translation rights, film rights, dominion, and
public transmission rights (including the right to make the
works transmittable) are transferred to the Society by the
author's submission of the aforementioned Copyright Transfer
Agreement. This clause shall not restrict reuse by the author
himself/herself, but the Editor-in-Chief must be informed in the
event of reuse.

15) No publication fee is charged for publication in the Journal,
and the author(s) shall receive as a gift 30 offprints of their
contributions. Authors will be charged for copies in excess of
this number (approximately 100 yen per copy). Authors wanting
prints of color photos or on art paper, etc. must pay the actual
cost of such prints.

16) Address for manuscripts to be sent:

Prof Hiromi Sakai

Editor of Artificial Blood

Department of Chemistry

Nara Medical University

840 Shijo-cho, Kashihara, Nara 634-8521, Japan
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