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The unusual properties of effective blood substitutes

Amy G. Tsai, Hiromi Sakai, Reto Wettstein,

Eishun Tsuchida and Marcos Intaglietta

Department of Bioengineering, Universityof California,
San Diego, La Jolla, California &

Department of Polymer Chemistry, Waseda University,
Tokyo, Japan

The design of blood substitutes or oxygen carrying
plasma expanders originally contemplated the reproduction of
the transport properties of blood, particularly oxygen carrying
capacity, viscosity, p30, and colloid osmotic pressure, however,
whether blood is the most desirable fluid in volume restitution
was not specifically challenged. Changes are introduced into the
organism when blood exits the circulation even in controlled
conditions such experimental shock resuscitation procedures that
begin with the withdrawal of blood. These changes are evident
in the microcirculation where reflex vasoconstriction causes the
fall of functional capillary density, and lowering of tissue
oxygenation which is not universally reversed with retransfusion
of blood. Current studies show that although the initial
restoration of microvascular function is seldom complete oxygen
carrying plasma expanders with oncotic pressure in the range of
60 - 100 mmHg, p50 of about 5 mmHg, viscosity of about 3 - 4
cP. and oxvgen carrving capacity in the range of 4 - 7 g/dl
equivalent hemoglobin have better microvascular function after
resuscitation when compared to whole blood and oxygen
carrying plasma expanders with transport properties similar to
those of blood. The improved performance is in part due to the
effect of high plasma viscosity which increases capillary
transmural pressure, reversing the capillary collapse induces
during low perfusion pressures. The high oncotic pressure has
similar effects, since it brings more fluid into the circulation.
The emphasis on functional capillary density as a key indicator
of functional microvascular transport emerges from resuscitation
studies in shock indicating that this is one of the primary
determinants of survival. In this scenario. maintenance of an
open and fully perfused microcirculation is more critical than
insuring oxygen supply, since closed capillaries lead the
accumulation of slowly diffusing byproducts of metabolism
which ultimately become toxic. The required combination of
properties can be achieved by conjugating hemoglobin and
polyethylene glycol. Resuscitation fluids based on hemoglobin
containing vesicles may provide the next level of functional
improvement in the formulation of volume restitution fluids
since their biophysical properties can be specifically controlled
through the inclusion of specialized compounds into the
vesicles, and the formulation of the suspending medium.
Research supported by USPHS HLBI BRP R24 HL-64395.
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HEMOGLOBIN-BASED BLOOD SUBSTITUTES: (I) SAFETY AND

EFFICACY EVALUATION (II) MECHANISM OF TOXICITY

Abdu L Alayash, Ph.D. Center for Biologics
Evaluation and Research (CBER), Food and Drug
Administration, Bethesda, Maryland

This presentation deals with the (I) regulatory as well as (II)

research aspects of hemoglobin—based blood substitutes.

() Safety and Efficacy Evaluation:

The development of blood substitutes for a variety of clinical
applications has been an active area of research and
development in recent years. The proposed indications for an
oxygen—carrying blood substitute are primarily emergency
resuscitation of trauma patients and preoperative
hemodilution for surgical procedures. There is a regulatory
requirement for a clinical demonstration of, at least
equivalent safety and efficacy profiles to red blood cells. A
number of safety problems were found during the preclinical
and clinical development of the current generation of

hemoglobin—based

products, these include:

cardiovascular/hemodynamic effects, gastrointestinal
changes, immune cell activation and coagulation changes,
oxidative stress, and decreased host resistance to
overwhelming infection.

(I1) Mechanism of Toxicity:

Heme~-mediated redox reactions have been suggested to
contribute to organ dysfunction and/or tissue damage that
occurs when using hemoglobin—based blood substitutes.
Diaspirin cross—linked hemoglobin (DCLHb) has been
extensively evaluated in vitro and in animal models, and thus
represents a useful model to explore the possible
correlation between structural-functional alterations and
toxicity of hemoglobin—-based blood substitutes. Lessons
learned as well as emerging protective strategies used to

overcome hemoglobin redox reactions will be discussed.
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Hemospan™: New Concepts, New Solutions

Robert M. Winslow, MD

Sangart, Inc., San Diego, CA., The University of
California, San Diego

A successful oxygen-carrying plasma expander must satisfy 3
fundamental requirements: it must be affordable, efficacious,
and safe. Sangart, working with the University of California,
San Diego, and the Albert Einstein College of Medicine, has
developed a new surface-modified human hemoglobin product,
called Hemospan™, which fulfills these requirements.
Hemospan™ is based on new theoretical and experimental
concepts of the way oxygen is transferred to tissues by cell-free
oxygen carriers. Counter-intuitive properties, including oxygen
affinity, viscosity and oncotic pressure that are higher than
those of previous products are responsible for the remarkable
efficacy in animal models.

Hemospan™ is prepared from outdated human blood from the
American Red Cross. Stroma-free hemoglobin is first thiolated
by reaction with iminothiolane (Traut’s reagent), then the
resulting sulthydryl groups are conjugated to maleimide-
activated PEG. Tangential-flow filtration is used throughout
the process, and elimination of chromatography significantly
decreases cost and increases yield of the production process.
Hemospan™ has a plasma half-life in rats of 24 hours.
Toxicity studies in cell culture, rats, pigs and primates have
shown it to be free of any toxicity, in doses exceeding those
planned for human use. Efficacy studies in a variety of models
of clinical use in hamsters, rats and pigs have shown that
HemospzmTM is more effective than blood in resuscitation, and
that it maintains oxygen uptake (VO,) more effectively than
equal volumes of blood.

Hemospan™ is manufactured at Sangart, Inc. in San Diego.
Preclinical studies have been completed and human clinical
trials will commence in the near future.
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B LV heat-exchanger THEHE - MIE#% KEEEEIR IR M3
D, BRI 3IHT32C, 74 T2 5CETETT 5,
BE, BIROMERZ 6 0 OB LARERSET
Wi, RYATFERS LI HEFHORECLREFRES
72y, $£72, cold injury % {ERL L. Evans-blue DEH.
BELV glutamate DEAER R TWBH, T_THEHEY
ThH5d,
(BRIBE, REZBECHATIICSVL, U FLiEs
DERFEREICZEN., BEEOE) L LEEO L, £
BYERERLTWD, VUFALBRESCICARL, BEd
NT Y r3hud, BRET38BERIT 800 mg/dl LLET
HDHD, RMEROBEIGEREE L T << bz,
A ORMERA BE SN EBEERICHA ST EESTH
D08, RIR T TOBBHEBESEZHEIC LT RIEA
LW, Elo, oA FEROERICEL Tk, K&E
AL OBBERERE LD ENEZOND, F0OM,
TIUNNRHRBRRHIN VT A - Tayh—1 Y. Ehsk
HCHFIERATAMEDRES LS REEICR->TL 5
=59,
[(ERMER T CREERTEARLBRREYOREORE
BLUFREOBRENILEEND, HHEOEMTEIC L
V. ARFCHREREIALI-WEESTNS,
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7—9av7-3 7—9ayv7-4

BRUNATHRMIROBMEREERIC BT EZE
T v MREEETIIC K 2 RREEREE

o 'L RHERE EHREC BHKRE
R OEAL NHEIRRE ' BREAN'

'R RFEFE

PFVEHRRASH

¥R OMNEFERSHORREEIIZ UL, KEECEREE
BrRAO I L TEERADOYEFEEZEAE DK
EEFHT 2HEN - @R ONERELRO>TNS,
BB FILEHE NeoRed Cell (NRC) 1E. b hMifaEZEY
R =LA ALFRMERTH 0. & MRMOIREFS O
FEMEEEELZNS, BEMN 02 pm EMNTH B, 20
FOMEERERICIE. fRIOTEOAEEIEHD ST, kil
BRARERWEMMEZN U TEERB IV OB LAERE
WEBEETHETE MEEDOH - RIBEER L2 8EEN D
5, COREET Y MNENEETT IV TERMITKRET L=,
FHE SD Iy MIBWTHEREERMNS 20 T/ 74 T A
ChREFBAGEBL THARERZHAZESE. SREZD
EFINELE. 2D 15%M5 10 4HT 10 ml ® NRC (G1)
REMT 5655, RIBOKMZFEHRN S1To THEROKE
DEMEETZ (GI: NRCH)  EAMBHELT, bhm
BEDA-> TWEWYRY —LAZEHKICED - Rind 38
(G2: Vehicle )P L U IKNFEZE DO A THEUE O BH(G3:
Control) # 521372, T35 OFICHB N THEE 24 BB ORMF
BOREZ. MRI T A—T 27 (GEYMS) Z2HWE= T+
JVEBEES L TEHBILANEE. BRE. BEBICERET
g L7z,

R &M 24 BB O NRC BEIIAY R Uy FELT
103+1.7% TH o7z, ZORIADESREHFREREZLZRIC
KT,

N = Bk B BUKE
G1(NRC) 510745 97405  123+10  121+07
G2(Vehicle) 6 12443 117+04 128405  116+10
G3(Control) 8  114+9  119+11 121407  109+10
G1vs G2: P= 0.009 0.012 NS 0.043
Glvs G3: P= NS NS NS NS
G2 vs G3: P= NS NS NS NS

}EE NRC BIEBEEDAS> TWENYRY —AITHERER
CIKREESER L. RBEEDOA S TN R — AZEH
MU TELABHICHE N TYITHNZENEMEMIZH -
=D, IS DU RY - ABROBERSEEMEN T &I
BELTWAEEZ SN, THMNRCEHIMOREZRL T
WBZ EbHRIEINE, BE. FRE L NRCHRZHAW
TEREZET-> TV,
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AIBREREEZAVWCZEBERLORH

EAEE 2, WA 2 KEFES  WNET 2 ED

A, WZHNEA?, BHEK, MWMREZC tH

B3, IR

E LB EEAGIE |, BERBRFESY

ARFEE *, BERERFEIFHCALERES

FTHEE’
B BEAKIIEBERRECD 20K EBREEREICNH
LIV Z/D. ATEZERERSICLVEEAGLE
M TENETERC RS REEOVEED R 2 Mg T
5.
ATEBFERGE : URY —LEEATSOE > (Hgb-v),
TIVT 2 N L(HSA-FeP) >t 71 > vl agra s %5&
WMIETHD. HBELT5%TIVT I U (HSA) AW,
A Ascites hepatoma LY80 % Donryu rat KEBIZEHE L
BEETIEL, ANIEZERKL2ETRS L. EEK
FoE (PTO2) BIFEITIE, RIVT 4 U > OREIEE S
BRRNOBESEEZBEE TS Oxyspot ZHW.  Fi02
0.99 BREMRT, NEEFRED T —FT I E2RBEERS
BEERICEE L 2. BFOEEBEESEOEYEE I b
O—)L& L, ZOHEFEMS B EBEEREKZ 2.5ml/ kg
/ min DFEET 4 SMBELZ. 15 PREEBEESEOERIE
ZITW 30 BT EOREEEERD . BESEBMEID
Reprated measure AVOVA THET LB EKE v kG2 HE
L7
MR MEBECHLEGRESEOLREZEL. BMRIZ
tHSA-FeP B TII &= 2.5 51T, Heb-v BT3RS 1.8
BTN L 72 (tHSA-FeP #: P=0.014, Hgb-v #: P = 0.048).
R BHEERETTIVIBWTALEZERAOS TS
SRXVEEEZESIEOLENE SN/, Adjuvant 2 W
13 neo-adjuvant & U THUBAICHNBEEELHATLI &
&0, NEEHROEBENESNDAEMENH D.
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ATEEBEREDBEBRIANDIRBIZDONT

HE®E
BB BRI R IR 3R

23R - [RGB E2ES L CHEE%HE
BLEY LT ARAB—RIEF R S0EF 57,
TOHRL. B—HHRATIBREEREL IRINLS
Perfluorocarbon AEAZE I N THASHREBEA L VW FiET
SOITEALTE,  AHRRALICH LEkESE
—ODEREL L TERTERICER SNBSS h=D
i$. 4H5 12 SEFID 1989 4E. Greenspan 52t ->C T
D5, TOH. BALHMESIDEHOD, B OH
WEBRPEXRAHOMEL 2SN, FAEESHSILD
B CHEEERMRMSKRTLIZLZATH A,

SHME RS (FIZ IRDS D ARDS) 3 FDEEFERIT
B4 TH DD dependent lung TH GO BEUH AL
BRETHY. INEINILT recruit T 255 HN5ED
A b ezn, BEELRERHRETLLENTEHR
{Z dependent lung IZEE L, [AEMMAMOEES (FE
&) ALY BEWEEEEMOBEEICED B7-0I2.
BIMAREINLAZEMPBEINTWS, RFL. &
HRDDBVEETLW LB RAT2LELL,
HRBICMELEETARETRWL L EEFBALDE
BE L THEERDP R, 2OEIIBWT, BIEEEKIGH
SN T3 Perfluorocarbon |IREIR/NITIES . BEEKE
BEISMAROD 3t & HBHIN T WA, BHWERD in viro
DFERTIL Perfluorocarbon DFFEE L L T, BIEHA~DH
R SEOMG. MilE_E R#IEA S0 1L-8 DRyHHIH].
ffila< a7 7 —2h 5OBILWRO BN £ D
MAFEMROMEIN TNV,

—%. bbb, AEmMERAEY L LCEEIMNT
WAHYRY—LBEANETOE Y 2B BFRICHEBETE
ZVRHEVIREDD LIZ. ARDS EF)ILEHW:
ER2TE-oTW5S, HAREZHV, £EHKTH
BTLHILTCHERLIEBEHETIVE, AL 4 UBES
ETHILTHERLEBERHETIVIHL, YRV —L
BEANET QU VI L AR GBBRAEB 2o, £
DFER. BEMOBFELLD. oV 754 7 ADKE.
MR DMEROBIFEROTEY . BkBSUE
HAT&5H)—D008bE LTHELTWS,
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ALIEZRERFORIFBERICOLTOER

ic];:2 22
RRAKFESE

ATEFERFOBERGBIZNT 28/ T KE <.
BEOERDA RO THKEROREERCIBNT
LEZDRRIEIE DN BVEDLH D . HRAOA
RAREBENBEINTVS, FTEATESOEY
FAIEZERFORRICE >THEEBHOARY
BTHH. ASOHRITNL—-TE. U RFI)L
tRUFFLIFLUAESOELESE (PH
P) DAIEREREE LTORRICHKHLTS
2o HEDALERERAEORRE. BRICEDE
—EBNRENE. BALOBORBERDKAK
STHH. EEMSF N L TOREBHIBE T
HBTH2. TORRIIHE->TIE, £YHE  E
HEWNTREERLEHIN. ThTEEREDL
RILTO+HEREMOERINBETH D, —FH.
NEJVOECRAIBRZERFICIBRLES
B EEDERRDEELMNC. NO EEBES
SHENH D MEFBHMEBERFTHS NO &
BETLZEIZLD MIELEREE ST, LE
MoT. BEERSBICHLTOMASHICRIEIZS
CHRUNTDBRRITEXRELE R T %, BAS
(E. BIRZ]ZRD NO RIIFLTEDL S REES
BLIETHN 1) B ORTEIRER. 2) FRM
EER. 3) MBIKER. 4) BEBIRER. 5) B
BENEROETLERBVWTOER. 6) T
BLUERB TEEKIZHTSZ PHP ORBSRIC
WETBEA. 7) B OEERREII DV TREY
ZiToT&ERk, ChoDERIZETE, AESO
ECRAIBFREREOESRRERS 2 W ILER
BELTOERNE. 25 ICMBESIIDEERT
%,
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EmMH#HBEBEEBEER

) ER
FIE— NV (KR)EE o =—
EEXBEEHREH

FHBHE XML ERBHE. BH%hOB
ErAEMBHERBBENRNLELTEREIA TS,
TR ENOBERMICEVWTIEBE REORNS
—AH HERBERERRLNF—&E B
FhBBRBROENSERENINLOBE K O
RE LTI B xid, & M &M% &E
S TH IR TAOHIETINOLOBRELMBL, B
DBMRBEBHENFNOUEBEBILF S T <HF X%
fToTWn3,

BaxoMiaRmiEE2R B LE FACS ## 47
KIVBmE ML -ED R BHR LR E T3
ENRTREERDEEBIC . E M BMBICER T5Y
ANIAUBS FUNRLTHEBINTEE, 20
R EOLBBRIIT THIIAIA L DOE B
B RERERIT THAERNT R ERST, — F .
TTFEYVFNFE BELENFEOR Z
WIVE ERBEADI=LOH FLRALTOR
MEARBHICEATETNS, 08 MKO
BECHERMANSXLE2EBH THF, & M 8 4
fo Zm A8 MR EL TR XDEELIZ. B M B X
TLADB S P0ERBE2MII>LENHDER &
SNTWL, B4 MR ABINITFARDA.
MERFECNMZBE ORELBERFOEE
EXTRPOHE AL -EBLTBY, 2no#l & E
FHEHBEHAREIBIVEBLBELPOZT TR >»TW5
TERBHODIIEINTER, & 203, & M & 4 5
DECERR2EEY TH5D, FAbHA4, F
ABEERF . Ate—~HRLEOEEHERRE
ZHEMOICH X2 ELTEL, SEIT. NG
OB Rk O—EEE M Lz,

EE FEHEBIFEETI>ERMB X4 08 &
ODMBIZHLLIZDABHE2H THLMFTE
N, ok B3, & M 8 4R 8 E R
N Xk BERCODBEBRUEZEIEMFICELEES
DHEBRLT LB REEBAER~BR T3
AEHEEITR O TVWAIIEERLTEY, 20X5%
B omqEEIzonTE# N THEW,
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E|EMAE O/ S LOBREZOEAK

R kAl
Y DHDEBEERFIHE
RAEI N AT FA—=Va - P—EX

MMOZSMEBE LI YB3 -DBROKHHILDNAT
W53HDD, VA7 -POoMmEFRET 2 L IZRET
Hbo 5 Lz, MAEMOERICNZ, FEL%E
HAWRWERDISH LEDOSNTWS, BE, RKEEIZL
SR T200F & DEFEEN MEHIEE IO T S 4
ZHITL, TNENCTILY FRETAICLTNVWS, &
NoDFEIE, BEVEHSOERZIIESLLDTHN,
EXRRERE BT -VWEBSIBATHN, ERMEH
ZEDBEOBRAEZEE L, PELREHZNICE S EE
BMZHWNTICREDEEEKEL TV 5,

EBMOFHOREAD—DIE, LHEBEOEWERI{THE
ENdLNWST 8 THD., —Blk LT, Johns Hopkins
Hospital TiZ, B LFIRA D B C Mm% Advanced
Transfusion Practices&{UE D), FEFEM %@L ~E
FCBHTW2, i, %L OEFLE IR MER T
072 LEBHAT2EBED—DIC, #M105|(EM %[5
TE22L®, BEOMENLBENILICLZIR MDA
THAYw MEBETFTWD, BN TREOEHLET
BERHEIE LT ZIC, E1hELDBEEDREET
DEVIHERLASNTWS,

HRCBWTHIDOL D RBAMELZRIEDEHRIT TN
SEREEIIIEZ DODOH D, T/, TOTS AL LTH
HEICLTRWRNWLDD, REFBREEZRILOLETIEE
S OEFEEDSBHMEREZ LB TR OFADEDHD
AL RS VEREITTCED, 2RICEBEDEREL2EE T
BHEBESHICENTVWS, LPL, ZOEROEH
PEREEIHRLTH D, H14 K4 VOEFIILEES
T, HEMEE IOV S ANOSICABT2ENDE
EEDVPDBEID U CERF —LZEHRL, BEOEHIC
Jo U TEBICHEMIMEEE TR 2EANTE TV R
S, HA KA UDEIEDHDODICRBEEZ D,

IMBOERE LT, EHMEREZEITEITZIOLE
HEZELTOLLTH DD, ZELTLENRIMIEAEY DS
BT hhid, SEaMEAa 7D 7S A0HEIC—EHE
DD BITENR N,
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— % ERE(T ) —1

[R5 BE OFFBAMTBOR & AT M

EZR NS
JE A 55 & B= 255 i # ot B 3R

SHOHFHINEASBOES YL LTL, OF47
YA, OFHEE CGRE. @/ 77/ nv—-
MO 4 3ERZET T3,

FAEFBrE ORSFENESR & LT, D TR,
FIEOER. © N/ MATESRSEHIROERSR Y
EORRARE X, BRI A EAFE L LT, 4
SEFRRROIEE, Bl E OREFEHERFHCE T 2 & (LD
FREOFERAADHEE, RUES<EE (BBM) X
ERILOHEE, IREL - BRREGYERCLFE ~ OIS, B
R EFERCEFHSROME L ERHORRETH D,
BIZEC OV T, BRI B R << | Bi3RES
MARECYOEFERBE L, FREEIHEORIE, HItiE
RRDT — 5 _— ZAEFEZ{T> T B,

ALMEORREIL., EERFHAFEOP T, Ef~A
=i R IEEE e ~NCAT A EOBEEFRSERE L
&I EERERASE L L HE ST H6h TRy,
AR I (PR D P DRSS S S D fE R R B
DETERIMFE DHEROREEE A ARR LSS E LT,
ZORENEFSINTD,
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S-Nitroso-PEG-hemoglobinf& &k O 4 k38 &4
—2MEURBROREY S

HBE . BRILF, EAM—F, BE &\
HEFEEL, E#E E. ke B

RAL KR BRE R 2R IRERBES, LiEEK
¥ EFERI IR HEeEES, [ BRRESE

[B89] BEFRERIEE L Themoglobin (Hb)E&T{KAH Z
Thb, LHL. HoEEEIZ Tnitric oxide (NOYHFE 124
DCMENFER 20D L TLEERN S ), #0H
MWRDH LN T 5B, Fit, Hbs T B #HSHEE % S-nitroso
b L7:SNO-Hbid, BERBSRED A% S5 FNOMIMIZ L B
MEWEEREFEREBELTVEIENbL D, 41T
SNO-HbD M H 2 i #] % HE£E L 7-SNO-PEG-Hb % fERL L
720 Gl ZDH L\ SNO-HbIEEIED £ 4 o>
W, 2EEERBOTIE D ST L7,

[(FiE] WisarRiEES v b2 H V., BERY S &HHb
B E 115 gkg (HbIEES%) %5 L. #D1H#%. 3H
%, 7TH#. R U148 ZICEIARE 722 T BREIAR H 5 3%
mL. & 2L LEEL 2o HoiEM|E LT, &
1% #fi Hb (Stroma-Free Hb, SFH) . Polyethylene glycol
(PEG){5#fiHb, SNO-PEG-Hb& L, XfBEIZ Y 77 3
V5% 7o, MilAELEFERE S LT, GOT, GPT,
BUN. creatinine’x 7547 L. [EEMRE £33 REHEF A MA
T o726

((BR] £2ToOE TS RIZ—BMHDOGOT. GPTHEII.
BUNIM DA EIEE X, PEG-HbTEHELZLTH .
SNO-PEG-Hb!ZAlbumin£f4 & 1ZIZEEH TH - 72, 7277°
L. ZhonZfbidixs 3 5%iimBEL., —atns
ItTH 2 EPREE XTI, [l Pereatininel> DT,
SFHTIHS 3 HE2S LA L MAZBL LSO
T THo70, OB TIRRELREIFIRS AL o7,
RSN 2 REE R I Lo MRELFERAE L 121T
FlEE B[ TdH - 720

(#558] Hbi5EE A T& 5PEG-Hb. SNO-PEG-Hbi3% 5-
fZIZGOT. GPTEH L LTRWAES N &R %5 2775,
INETOHRER) —BEOBRRELEFEHRINS, —F.
SFHidcreatinine 7 ') 7 7 » AT ARIE X A, FA5HHD
DENEBZIFIER TCHLI EVEHRREZINT,
SNO-PEG-HbiZ. M H#%5 %12 Pk 4R 2 THb D
LSNORE T 5, BrR@MiAL L TKERS s
Z@&DSNOIZ L A AWM OEENVETH 05, 2HFHH
HEORRIIEFEEZ SN,
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—i%ERE(1)—2

—hiEE(1)—3

Perfluorocarbon (PFC) 8A& D Ifn /NRIZ R IT 4 8228
MENAT b LSRRI BT DR B,
ANLIMEDT—F 7RIS O RE]
i Bl 288 B2 BH OEAHR3 EARM —
BRL. fhit #:Z4, . #8189 E3. BREK N2 AH
fo2. L8 Bl
b E R FERFREEMARBEBRFBEARE, 2
AR K FEFHERE, SILEERFERFR
EZHEFZERHHES AR KERFERES
FHERRERREES
[EE] HAIEL2ARROBEERELL T,
Polyethylene glycol(PEG)IZLYVREIEF A L% L\
Perfluorocarbon (PFC) == /L Vg BHI DB AT - TW B,
BUSEORRBEELICTO HRMICELCEHmEED TH
%, —H . PFC BAI—A%IZEAL TIT. f/MREOFEE/EA N
REZN, M/MRIZED MARTERIZ A FREREEOMEE
DREBFICEEETHD, KM ITEKEA
DOFEARDHIL TS, P-EL7F L (CD62P) /MR D
o BRLIIHFETOEREEQ C M/ IMENES{LINALE
RPITHRAREICE R ISR RETD, 22T AHFE
TIEGFANIT—ELTOEAZFED PEG Iokhxz<LPs
CREOZEN, M/ MUEHELER OMEICHE L THHH
BELT-.
[Fi#E] PEG VAAASE TREXEMLT 50%/ 3—7 41k
TF LT I(PFTBAYFC-43)T< /L3¢ PEG UL IsE%
EALA S0%PFTBA(FC-43)=</LYar % Buv-, @
Bk PRP % PFC BIFNZMZ Db EHE{LEInI-f 4R
EICEHINT P-ELIF o aeT7a—H A AN —%2 BT
BIFELT, FEh PRP % PFC BFNTMAT-DH, /MK
BEEYL -V —®HEATAV-L/AMREEH THRIEL
7
[&R] PFC 58 T/ MR CD62P BB ML (PFC
3%, 5% CXTERD 176%, 167%), PEG-PFC #& 58 C CD62P
LR3I PFC B ERIZLE REETH 7= (PEG-PFC 3%, 5%
TXTEBD 94-132%, 80-104%) , PFC % 58 T/ MREEERE
IETLEL Ao 7= (PFC 3%, 5% TXTBED 96%, 89%) , PEG-
PFC & 5B Tl /MREEERE EF 1T PFC R 5 BT ~3EIT
Z LH»o7= (PEG-PFC 3%, 5% TxI R D 85%, 85%)
[(BE) mMFEMRER. BRFECHERBIREZENEET
%6 PFC b7 d f/bRiEM(LIT, mig% 58457
EMb®HD, HF VT —ELTDOERZEED PEG 0L
7= PEG-PFC {E8fi{ATIZL PEG O F AT —HRICLY, &
{Efi PFC 1Tt~/ MRIZxHT 2 ELARVERA D A2
AREMDHE X HND, PEG &8 PFC 12 EART b, DiE
HAEFRICBIEARER, ALLEO—F U FEIZEE
RIS HEDATREMD REWZENHRIN, SEEICE
RISAORREME BRI LV,
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aF—7 U REIZBIT S rGPla/lla-Iba-liposomes
X i, Fbg-liposomes & fi/Mik & O EVEMS

BEAET . REEERS, FER . FEH. LEEX

'BICRBRFEFHAR, ‘RE@mt s F—,
SRV ERERTSERT

(HE] T4 ET. GPlalla & GPIba?E FH DBAE T A4
BXEEEER LY R Y — A 1GPla/lla-Iba-liposomes,
BHERET THERBL 2 7—F U REIZEET L L
2HE L, SEN. WMERET. =5 -4 REHIIB
it % rGPla/lla-Iba-liposomes, E£72i%., 747U /¥ %%k
ECEE L7= Y R Y — A Fbg-liposomes, & /MK E D
FMEERIZOVWTRN LD THET S,

[FE] VRY—LLM/iRE, a—FI X300 v
TENETHHNAERL, RERET., 27—/ RET
OHEER*RABERECERREL, A A—Y7o®
v —CEEERE2B I Ro7-, BIEITERILERS,
~< h27 U b 37.5%, 2mM Mg™, 10pg/ml BT vWI,
f/MEEBE 1.0x107ul TiTo7-, H—FIZHiT5, 0
IMRBEIZHT B U RY —A0REBIT, L—F —#E s
FEHABR M MREERERI T EE 2 AV CRIE L,

R] =7—7 U REITB TS GPla/lla-Iba-liposomes,
X3 Fbg-liposomes & /MR & DMEIERIZ, 70 EE
MEVEEEM L., ZOMEEAIZ. RGD-peptide
(ImM), XIT7ToRE 75 0F(E (1l uM) IZ Xk > TH
EF SN 7oA. RGE-peptide (1 mM) (IZ L BFEEEIRD LN
Rpot, £, INHOVRY—AT, H—FRIZBT
DM/MREEREOLER Y ARIKENICE L KL,
[k#%] rGPla/lla-Ibo-liposomes (. U R YV —ARED
rGPlba 73, RJ¥FEME vWE 25 LT, fi/MRO a5 —4
VEEEIZ L D IEME(c S 7 GPIbIlla S HEEERT A -
&, XiE. 1GPbak f/MREFED vWE & DFEEERIC
LoT, a7—F RELETHM/IMREEET R Z LR
oM TH D, Fbgliposomes (X, VR —h DTS4
TV b /MR EDTEHE(L GPIDllla & DEREMEE
ERICLY, 275 rRELETH/IMREGETI LD
LEZOND, 2. LD YRY —AoiT, H—FI
BOTHMAREEROAERZHRTHZ L0 b, o/
‘RO RETOM/MIBRESXMEITA 2 L2k Y. ©kln
REEXWETOIFEEEZRELTNS,
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T TN )= A4EETIVTIVEEED
M/IMRACER ) & U COOBRESHM

WRE BT - SEE ANA - BE RE) - RE B
M BER? - TH FHE'

| BREE AR TR e —
BRI

(#£5) ABFZCTIL, KifE 1800+200nm DV IV T I L ESHK
e, ZOREIIVIMRERICEST7 07 )4
Abg) ZHREE S Y, FHETICRIT B IM/IMREE(LEAR A DRL
BFHEN S MVMRFSEY & L TOBREOFEIZ B8 & L=,

[F&] VavEF R e MUETIVT I ARV T 7
1 R#E)NS pH LBEEOFEICE O FRES AN T « R

BRI E TR 1800+1200nm DT IV T I VESEEE-,

N-ZZ IV 32-BUDLPFH T4 x—k
SPDPYEFRNWTTZ N T I VEESHEIT bk bk,
CalbioChem) %#5& &H, ELISA HICTERL=. FEIFIC
TO—%3 EE o #EET7IVTI VESEEM/IMEEE(L
HIRE OMEERZEEMETFWTEEL, F/-FERRIC
tog #ESTIVT I VESHREHKITTRE S B ANT Y 4TS
I/ MRO¥EE BN BT L T,

(BRRUER] by #5773 VEAEEIVIMEEEL
EAR BB S B2 25, ERICERRE SIS L.
TIWTIDEGEDH, £-I13H GPIa FEZEESE
TR TISHEENIR I N2 &S, B ivIMRIZHT S
fog #EETIVT I ESEORRANEERV R TE -,
HZ thg #EETINT I VEESEOBEDEIMIMEN, /MR
BEE(LER IS L-ES ARl M8l Tn5
/MRS MR E B EEAR I RS L= BbEmU 7=, J3ud
IR EOFEEUI/IMRIZET g STV T I ESEDNS
HLEE TNENLUTIREBM/IMEORSENFEI N2 &
ZRLTNS,

(%3] [VIMERPEETICBNT, g BETITIS

EAROTEEIZE D REN/IME 2 EA ATTEBES OEARAVR
mEhs,
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—hERE(1) -5

IGPboiEE T VT X VAR E /NI DG

SPAE YR, BAT BBOT, R OEE Y, EE #C
M BRK: ATH #° LH ks
'EREREEIERSHR LY —
TESEBREEEL

(8] &K TIE, HOBLICKEFLZT+ 2 EN
752 RRFVWHERH#ZT S GPlba%, 1ZIFRIUK
BOTINTIVESEKE) VIBEZHFRE/BEGICE
URERATHESE, RBTTO vWf ZFEICHTS
¥EEE L BRI L,

(] pH EEEOHEICEODYICEF > RER
ME7 VT I BEB(I LIV T 71 REEBE)H S HF
MPANT 4 FEEEEERIETRE 1025+250nm 7
WITIEEEEZHEL, N-2Z 2 2A 2D 3-(2-
U IFH) 7o+ x— MNSPDP)ZERWVWTT IS
I VEAEIC (GPba(T IV T 7 REHEE)ZRES X
7. FEERIC SPDP % A\ TR 920+100nm /{57
# L > F lcholesterol/DPPE = 5/5/1, EJVH)IZ rGPIba
ERATYH, MBTICT vWI ZEHEOHEAR 282
L72(37C, Hct50%, Mm/MRE:1.0x10%ul)e

[BEBLTER] BT 0EERHT(400sHIZBN
T vWf REICEMBREE L GPba-7 LTI VES
EORBERIIRM EF&KITEML =, ZNIIH 1GPibaT
J 70— FIHEOERMIL ORI SN2 5,
rGPIba-vWf O ENHEERICLAEEFE THD I &
ERER U7, 5 1GPlba-/NEMAETIE, vWf ZE L%
ENDBSENERE L TBRZH, T0HEOE AL
AT vWE RE L E2EN 2 /NREOKREEND EiEg
DERVERINSZ, > THEEKXFF—ETH-
oo INSOXEFOMEEIL, TN TIEESEENG
GoHEOWIEMIEE, EREE)OHRBICHERTS
LEBINS,

(B#R] BEOBIDRSHIHN GPIbakS&D
VWi REICHT I2FLEND 2RETIHFTH D
ZEMRB TN, M/MRARBYORIFICBVWTEET
HBEEZ SN,
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— g @A (11) — 1

—gERE (1) —2

MEREAZHREBEIIBITI AT O
/INEARDRHEER &F D
BEHEK' BHHBE'. REES ' BZREAL

NEZOE /NI BRITROKE

5% BERER. WER fbRE. RM BEE, 1H %E

BREAFELEREMALE S —

(#E) R ELEELET. BFROfI->~AEHSOE
> (Hb) /NEEOREIZIZ. H—HAEZETZI TN
—ZEEETHFHT VA M3 VENREDENTVS,
UinL. BEE Ho BT TIRIRANEEOBER /NG
BEILIDZ T4 NIY—OHFEFONRETH 7. THE
T, AR T a UBREOEE. BEAEELD
IEBEOHA, RBOBEEZEKE L. BEXKEIZDN
TR LT,

(Fi%] BERERICLORFREGFEREZREL =2/,
R R, ERERIEAHERE Hb BIRICHEI
B, IV A M —Da VEILEDETFEOHEE S Hb O
AEFRBICT D FErRA L, EEERIIEE (KER
RPT3 HEE) SHE @OCOKABTT 10 9%E) %
BOBRUz, ZTOWESEIEEE Hb B (>35g/dL) TKH
(25T, 2 BefiHE#) L. MHEE&ICiA, ME (20kg/cm?)
Las 14T T4V — (L 3.0um~022um ; EL
TAIVLE) ZEREBS R, T4 V5 —BBEIR B
BREEE T RE LML,

(BERUVEZE] BEEAEREREMKIZIOBHZIES 1Y
BFE lum BEOZER/NUENRERI N, D/
FORBIIHERBEORELICEORDL, 3 BT &F
¥ 550 nm BEFTEHD LA, BEICEERBREHERLTD
KFREKESELLAZVDOD, 50nm BED/NEEN
ERT2IENS, FRETOHESRAEIII BAVNEETH
HEHMR LT, BRERE L /A OBRSEIEHERIZ. Hb
BEERALBRHES IO TEL, HERON FRIIH AT
EFREELLRBNI ENS, BRERMOBENRESN
TWAHDEHRIND, BREDO T LY —FE@EREL.
PERFECKHBROS) & 8 L TE0EEMN 27 &L E
EHETEL, I, sTHASUAZB/NEEGS0 nm BE)
QEEHKOFIF &, £/~ PEG EMICX > T/MEEDE
ENRMHFINDHEEZLSNS, Hb ONENRDIFE
& 723 Hblipids 13 1.6~18 TH V. HEXKED 1.7 LEAS
DENEFSNI.
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INRRE— 2 LHZEE
'BREHAFHEIFREMA LSS —
? BRERBRFERFRNH

[HE] MATEREL TWDEMPRES Hb BROD

BRHERICPBWT, Rim#kmBEPIC Hb NEET B
DICMEEEREEE, FICHAKICL I EEN
EKEBOENSTND I EMNBEEINT WS, &8 Hb
BN ERE LS FEMESETHDIDOBRENRTEE
THOD. Hb BELOHEBERFNT IS BENTR
IBEIZZBZ SNTWizW, —F, Hb /MaEMHDBY)TH
FRICEDVDOEHE THEREICRIEENHD. B
REBEBRIICNISRERMT 2L ERH D, FIT
b hIEICEBESLT Hb £/-13 HbV 2HEmL =8
&&. HoV 2HBRLOBICLORELABTOmEE
{LEREZEITIY, HbV OHBFHEMAOERE, 8L
B 2HEOERBRERNT I EZENET S,

(] & T —ILmiz 0, 10, 20, 30, 40, S0% DR E
FETH® Hb(10g/dL) /=13 HbV(10g/dL), £ ERIEK
ZEREL. BiEE L, £7-, HV BEERHIDWT
3. B304 BE(50,000g, 20min)fE D EE#KEEIRL T
BREEL. 230HBEODWThHEELERE 2T
(BML #£, Hitachi 7450, JEOL JCA-BM12),

(BREUEZE] HbV EEXBORETIE, LaEd
UV FEIZBWT Hb ORI E D HIRDFFE T H 2 HBEL
D=DIZ 24 HEIIBWTEERBENRETH -7,
UL Hb BEROEEEAIS HE)XDHELD -
7=o UL2U HbV ORRISMERR DL OB/ <, Mmifk
EABLVDDBRENEZD, BRELOSEMICEZDZERICZ
NESEEBETE, HV 2458 L7 LERE T,
SRR WS EHE TONHNEETH 72, E
B2y MCHEES L 2Z0onEELEREICETE
ZEAL, TOREMEEEETE.,
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—#yEE (1) -3

—iERE(II) -4

LARRBRERELTOYE AL
INBARDHEE & BEREIXAE

Fl EAL, BE OEED M RZC
AR fE Y, | R
'EERERFEREERER
lEREAREREEELEREWFEE ¥ —

[# B Fxid. KERTEBRELANENICHKEESE
BETE D~ LA ZEEL. TONHEIEE 28/
REEFGES LTRIRAT AR 2 ED TS, 4
it 4 DO TAFARATaY UE() CAEEE
EVEIEFREE LR T 0 U UERBER(Y B RAL)
ZERE - B L. EnKF THCHEBIE L THERK
T 5T/ Na kOIS L BRRETREIZ OV TEE
HilcREt Li—oT#wET 5,

[F ] Br74 )V EERIC 4 DOOTAFAK
ARzl SEFEALEYE RANLEERL, £O
BEASHEANRT MU LER L, VER~LE
NNBEIOA L F Y —AFEEKOBEY ER, 2~
Y UBSEER(pH 73) R M A, BEEERET DI &
REH—-SBENERLND, EXFERT T A2
NEVEEFMLZ, POEREFET LT, E5EDORE
IEBREFEMSETEMBERICL Y, E/-8EH
FOtE(P12(0y)), BESE SEIR BRI (110 (02) IR A ~
7 hILOEEHRE LT,

(REBIUOELE] UV VIBHOBRES THDH Y
to—obYiz, M) AFao—nLx=F o aHun
B, CTNAFNEARaY CERSPIREEE
MTED, ZOLERICKY, GEFRE 12 BENLR
AERBENE TERBICERIT LN TE, B
LAY B RANLIA I — VEEEEDOKGTEE
D TEM BEMNL, —#E/NAEDOE 28 5 hic
L7=(hZf® 100 nm), FE/EA3 10nm TU B RA~L5 T
ED2BICHESETI NG, ZHFEEETHS
LEZLND, BONZ U E F~L/AEICEZY
BRTDLEPHICEESBEA L. FOBEERS
BREEITTERN TH -7z, DI EMNnL, UERA
LB S EEDSEERIR S L TOBELHETHZ
ENRENT,
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MARR - JFEREINE S/ O D &gk E

DAEEER & T0RE

R HF', FH #I8", Takashi Yonetani’, +MH 38"
| AR T AR AR Y —
?University of Pennsylvania, Medical Center

(B8] AEZ/OEHbIHBEKFEHOYERKIEL,
B EFDLEIND T ) IUEEERT B, A TIL,
Hb S FERMEGERIR!) S EilE Hb % VIEE — 47
FEUAICAE S 7% Hb /MEEGEIIENCDNWT, HO, EOHE
{EA S AR X S REEREE OBB EERIC DV TE S
275,

[FE]  Hb &3 W3 Hb/IMEEADPPC/cholestero/DPPG=5/5/1,
BIVH)SFERRIZ HO, % 37TCICTRISEHET, UV-vis ARY
MUCTRIGBEZERIL /-, ]NEOBRRRKESBE, ©
U TEBHERELEN S Hb /N OR R ZRIE L, £
7=, Hb B\ Hb /MakzE HO, #RISS 871, The
NT 4 JUF —(cut off 12000 Da)FE 7= T35 12000rpm, 20min)
ST REL 7SR Ok 1 4 > % ICP Bz vtk
HU7ze 7z UIMEICE 2808 L > F 2 /INEEDiBEE LA
EIXTBA RICKDERLT,

(RERUEE] ALBEICHLT 10 FEL0O HO, %
Hb H 3 WL Hb /MEEIZFIES 85 & FITA MEDER I N,
100 FEIVLLETIZERZ 7 2 U IVENRERE N, HO, 298
T2H5 —FRER 22D, Hb BHKTIE HO0, SR
KEDEBEO LR ESGA A ORENRBZSN, F-T7x U
BOgA 4 K BERL U F /N DR LR AR
S5N7z. 15, Hb /MEES IR TIRBEECATRIZRED(L
/Y, SIS F g hiahnork, LT, /A
RUENE THE U2 7 2 ) IVEDGA A ASEREL > F 2/l
A B L TER NI EABAS N ETE ST,

(W] Hb ZRME) 88 TR CHE L7/

RO Hb /MEFIZ HO, EDFIRC K DL & RRET 52 &
TEWESMEEFET D LA,
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—#% @R (1) -5

— iz BRE (1) —6

5w bk hemodilution EFIIIZHBIT B NRC
DR 1 FRtE

BHER, AHTE, aREMd, KFEMHZ
ER OB, BB W EAZE, 2H#E#—
FIVEKRRESHE WREREC Y-

(=)

MR A TEEERAETH S NRC Tix.URY
—AEHEEBRAMSSFTESHITLILICEDM
hEEEEmEIE TS, —F., EEATIE Hb
DA MEETH DD, BRERBREOKFRHAOD
FEELL TOEDFERHMITRFEREL TOMED
R EIDELADS, L2ALREMNS, NRCOMmMHT
DHEEEERFEME, Sh0BZERFFLUET DD
HOFEEEEOBEFRICDNTIE., I FETHEIC
HkTWhiamoz, TIT. MBEHEFRETINICH
WT.NRCOMmMHbEEELBEZRFHOBEBEERITL
7=
(]

Wister RN S v bERAW, MAKET T, [
B TR AR E 7o 72 (MRS HEA 75%) .
mEFRE. NRC & 20ml/kg DA E T top load
#E5L. 7Yy ML NRCH D Hb A MMLEZH
R, 512, MEFIVIC. NRC HDWITHEB &
5Ty heHRmeEk, 2EAEEK 20ml/kg 24
EL. 0, ME. BROEE. DPAEE. &
Iz, mMEA RS EERE L,

(#HREER]

20ml/kge DHE T NRC 2% G LHE. A3 M
RERFEIE )y FEERA MEELDRER 67
BEEELHEIN, £/, 5B 6REET
I, BEEE. BEEAHOEEIRMKKREHL
BEREOHBEERD., AV FEAE TREER
BrenEEI N I ENREINE, —F. EER
HABREH T, RS5HBEEZEID NS OHER
MNEATHEBZERL. 6 FRLUAICETT 54
=R,
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Nano-Filtration ICX DER L /= SFH ® X
MEHIENCBE I S8 R AR A

ANEE, HME—, RIIFH, EHE&
TIHVERASHE HEMRELCS -

(SN TEEEEAE NRC Tid, 7R M EK F DRz 4
REFRHEOBEEREBEEFELR SFH & UKY —ARNIZH
BER EELHICHATAII L), A ITBEFEER
FEIVER REEEHERCEERRNTORELMHRT
BUATLEBEL TS, L2 L SFH &E TN,
BBV ANABRETHIEEEHELTEALTW
% Nano-Filtration ICEARBE TEN, LTEZRED
EHEE—HIBRIEIIENELN 20T, 2T,
Nano-Filtration THIZTHIE L7 SFH O AMEIN#I (2
BRI EmRMP O FRETE, TOERBFORE %
1To7=,

[ 5 INano-Filtration 12XV R L7~ SFH (2N
&L T, Glucose, Inosine, Adenine, NAD #F& % D&
ECEHRML, 37°CC 24 B incubation D ANMLEZ
FELLT. 2402 BELEN L, F72. 80
MEOERBFMEBLENELT, EFER, b —
AV EEE R ORACHE P RERMOAMEIH o3t 5
DNBRAEFBRIEL-, SO AR ZHEREFTEEY
M AN HD B iCBEEEET5F e —L b3 EXT
BEEEEMLEIETALELIC, XVLAF NSRS M
{£% HPLC [ZCHIELT-,
(RRECERBIRERRBFOIALF—FETHD
Glucose X N ATP EE A IZB 5 3% Adenine DOEMNZY
21X, Nano-Filtration /LB TREEFE A LI LIZED
BWEI A LT KR L=, —F . Inosine, NAD O #HMNIX
AMEIE IS B ThHoT-N, FOEBEEEIL, LB
TREAFLIER>TW, (EREFEELRIELZRE
R BEZOBERITI-—HZOBEMENEDLDALIL. O
LIZE FLTW =, Ll E@E 8 E O Inosine, NAD
Z ¥ AL 7= Nano-Filtration ¥ 8 SFH TiZ, X/LAF
FREBERVE—RV VBRI O — 25 LBl 8
R A5 NADH B ig &, M Fhoo— L
bs BBZNEE 78T RIZLVAN Hb OB LA
ThhadsEz b,
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— A% @A (1) —7

|

ANET DY LN EDS MR R T
MmiEL VN EICRIETHE

PIEREAR ', B, EAETE,
FE—", MR =?, ® #',
KRBT, THXEE, HhEHAE'
i E R F iRt v —
HRRERNREECFHE
‘ERRAARFEE T2 ALER
' R AR H AR TR

(H#9)] AIEEEBRED—DTHDINES/ D E VMK
(HbV) (Z%¢3kdipalmitoylphosphatidylglycerol (DPPG) %
#ALA s> & U (DPPG-HbV) , & 7=polyethyleneglycol T %
Eigsi® LT \W=» (PEG-DPPG-HbV) , S EIH/=121,5-
dipalmitoyl-L-glutamate-N-succinic acid (DPEA) % #&piaks>
¥ 4 3HbV (PEG-DPEA-HbV) HEEINh/=. THh5HV
Dk MEIIHT HEFBESHEICDONT, JMEZR - IRZ
EE, AL - RICRIFTEEREEL LR
gL,

(H&E)] EZEEIZ 7o o> B U (PT) , NER
BEIZEEEESS O R TS 2 F R (APTT) %45
{2& L7=. Mm% &DPPG-HbV, PEG-DPPG-HbV & % Wit
PEG-DPEA-HbV %#20%, 40%, 60%v/vTCiR& L, PTE LW
APTTRHEIE L. MEBE LT, £SENAIE/K, PBSEH
W=, AV b A v—FZ U 2DEM(IE, M4 & DPPG-
HbV, PEG-DPPG-HbV & % W EPEG-DPEA-HbVE RS LT
UEER3TCTCA v F 2 x—b L, BOLOLBETOESFFZ
)= DN EY R 70y b THRE L. HVO
KAEEELE—-YEMELTHE L=,

[#%R] PTIZMEE & DREEGHEN EF T 2ICDONT, #E
RIRIDSBIE L7=. L L, BECEEIISHBITEWIR
Shiehr o7, FHREREHHE0%TIE, HIZ > /= RERR
DEEIZASNLD 2. APTTICBWT S, ML DR
BHENLRETBICONT, REBEHEELZ. PEG-
DPEA-HbVIZ I > b O —)V & RIHE2 RERFEOEBIEE b /-
5 L7755, DPPG-HbVIZEREIRHEZEHES € 2EREDA 5
nr=. Mg E ORI A > F 1 ~x—2 3 Tld, DPPG-
HbV & PEG-DPPG-HbVTH Y 7 L A > —F = v ZDiEMEAL
A SN, PEG-DPEA-HbV ClE&H SNED 7=, HbV
DY —4 BHTIIDPPG-HbV TER B K <, (RWT, PEG-
DPPG-HbV, PEG-DPEA-HbVODIET®H o 7=.

[£ &%) DPPG-HbV CAPTTH4E#4E L, DPPG-HbV KN
PEG-DPPG-HbVTH D 7 L A v —F U RMEHLI R
DL, MEORIGICEMEERAMSES LTHE D, MHbV
MPEG-DPEA-HbV L D H REMEDL L DEMETH LI &N
ERERE#EZ 5N 7=, PEG-DPEA-HObVITFAKEGICB TV
fOo—)bEEMNRN LD S, MEEICHT 2 EKEEHED
HEOHVIZEENR, EhERATWDREEZ 5NE.
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