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Ryoichi Motoki, Akira Usuba

of Surgery

Artificial Oxygen-Carrier from a View Point

Transfusion medicine has been a great contribution to the development of surgery. Today, unfortunately the confidence of safety on the
transfusion medicine is slightly falling due to problems concerning blood transfusion such as infection, GVHD, and accidental blood type mismatch
transfusion. Furthermore, it is also a problem for our surgeons that we are not always able to get enough of bank blood volume when it is necessary
on emergency surgery. To solve these problems, artificial oxygen carriers have been developing. However, we have not got an equipment which has
both efficacy and safety satisfactorily. In this paper, we present our experimental and/or clinical results using perfluorochemical emulsion "Fluosol-
DA" or encapsulated hemoglobin "Neo Red Cells", and we are discussing its efficacy and safety as a candidate for blood substitutes.
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i, BEOBFRBIIML CEETDHY, BFF - LALERIKTH
5 ENEL, EQICHMMMCBRETREIRE LBAIIEITE
N A UN—DPRENLRREZTDORTNER 6T, B RE
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HLNTHY, BRORMEIKFEL Cwb0T, LE2IEROM
WHOLELRR, FIELHIHAETREL IR S 2w, Mt ¥
~—BOBERE Y 72122, BELTHHERMAICIRFLED
MBEHFEFINLD, FRETORROLWVERLBETIIL
Wy,

C. (BB ERFORAREI KD SN 50D

Pbo X3 R phbh 2 %BEO -0, SAREIZm#E oM
B ERIZ2 A L Ret 2 M2 BB FRE S, +5
ESFEMCER SN, HELAFHETHER2 RS TELHOE
REYLEL TS, LHL, BEREREHORRIIEBEET S
B2 DFEBEFIPLOAEEINLOTIIR ., BEIIHLT
REDERTMBTAIBEIOEREINDINET, K,
GVHD, RRIGIN7: EOBRO RV, L4k MY OMEH
EINTBY, 200D FYTELELBEEREORENT
THOLNERETHA).

2. AT ERZRS DOHEIS
AmeEyayy
ANTEEERERSOBEG L 2 5B LEVREEL, ~EF/0y
¥ (hemoglobin, L FTHb)D AT, #LRHEK T+ 0K 1d
MiC X ARMROBAIC LS. HEOHBEHFHEOESRIC X
D, ERICHL THRPOHMBITERICEA L TWEH, FhT
IR 2 I IS BT mLIc R A REHMAA SRS L,
KEREOBH, SHBHEEBSBER L ETIIREIA» S T TICK
BHMEE->TnA.
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ALM#E Vol 4, No. 3, 1996




WHEEEY, BEIIMEETRERE £/ 75 2 %BRA2T
hbbyav7ilMs.

av s OEERIMEROBEORRE L IZTHET S Z L2
REILEHWER THID SN TWAD, RMEAEROEREOH
15%KHTHNIEY a v 7 ITREES v, SRR - IS
WRRIDE Bl & L7ERORBRISIZE D, BERAZSHN-
ENB0T, DIMENDH > TR 7 L T2k
BEFEOMBN B MENB R S h, BROEEI WM
%. )MEIHEIC & D MER O/ & MEEFIR SN S, 3)0
HEOEMC X D IELCHBEOARRE 2 B TH /N — LAoERLIEH
EVRNDZ L EOBFICL S, BROBEIBRE DD &
BENTavy, WROERMTIIEEDY a v 712K, KRk
WIMEANZED DD, BIESL/NETIEITE. b2 AIZ65kgDBA
2PN E B L, ERMBEIZHS000mL, %D 15%iL750mL,
30%i£1500mL, 50%132500mLT& 5.

B. itk 3 v 7 DARKES

HIMLEBE IR B EEDO R A 2 Mk & EBRIMEE O RET
5. LMOBREIEFTRE TS, BROBEOREED %%
&) BEREHRER D, FITRICIIHREGFIEO 82 st
BEERIGLEM) > 7 Vi) 2E88ET 5. D0 TREROA
TRBEBEESERFTELVWOT, ¥R MJ U(dextran)® &
Fo ¥ 2 XLF )V R ¥ —F(hydroxyethylstarch, HES)Z: & D4 F Ifil
¥, TVT Iy, BEMELREERS TS, DWW CRERDERE
5 L CHEEREZ R T 5. BMI%ELTREZET L
HRBFIIIEBREEY, TTOENLRER, BEBETHE
WMIEHILICHS TS, BROBEISHESh, FTEOHHE
HHERE S NNITIEE OH 1/AREE T THOAARR L T HERFEMAGIE
AR (W
C.BRFEXRORE
FRMEOBAATON L VFETD SEE & BERIKE K
B INBERIEE & OHHESHES S TSI %BhE. L
L, HimAss L T iZmsiz AR E b o CHAEFEN-D
OFRMIRBUIRE A L, YARHE D BT 5 O THERMEE
FEEMET T2, KBENELNLIBERMEIRZEE, oxygen
delivery)l BV IRIMBEFZ & & L AR OHABEOETHL 25D
BA$ 5. @Y, BEROBRELERICHL, BREXEIIH5IC
FHEDoTLEA->THY, BMERZENIRD L THESITHR
DEEFERRZ B2, BRRRZEHIRBIHA Leritical point
UTIici22E, BBOBRERE Y KB L CTEBEFEHEE E(oxygen
consumption, Bi R FE S BB E L 9RO HEEOR) D BT
5, B TREERRDHI Fa Y FY 7B AATPOEE
AR L, MEBEILET L ToWnICRIEMELhE U TR
EtRR
D. AIEFREM A5 DOEIS

AHIZBT 5 BESRETIIRMEROBIEANT LR 72 DIZFEIC
B2 L) LFBRIIFHTHS. LrL, DREIEHOEE TN
YERTAHE, RERAEOBE CTOEF ICREREIFE
L, BEORMIZIHG TELWES, HBEMBERIH L0
RBERER AT v ¥ — o EBICH LR LICLY, HWEAT
LRMAMBEAELICATTERVEELZ Y, WTFhbHETIED
LHHRI D AV TRV, BTHERETOANTEEEREIT
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MTHREINTEY, L0 L) 2RREMIIBD TEHLR
bhah, BROZ ELRFLEREFADHEEOH % BMICHAR S
NTWAOTiRERV. RERMNPE OB 2 & BERMER RS S
NTW DR H IS OES & % - T A RIS TATE
FEBEREORMIEE LD D, TNLOFROBELTIIN
L, $0&&, XVHREMICERFELERL ) 2/FOMEYH
BLTWAZLIZW) T TR,

3. AMBEUANETOEOBRFERMEL I O—T 1) —A
®J/0E>
A. RO OKEEE

MBI ABEEROFRIIRMERNOHTSH 5. HbILE
OTHEROBVEREREEL AT 555, RMREEOHLE &
DAEMIO LOLBENBE L BEEF> TV, £0ORE
SO N THREEREISENE, ReEom TRNRE B8 T
ZORBEH TR\,
FRMMEKIEPRICMEZETA2HARREFELTBD, NETA
HbOBEL - ) OKXKHEEHIKE L, ABFOHARATERE
BESHRIRTHLDICH LT, TAKBICENRZEBIRE 2o T
5. TIORMEROBRITIFTHK D OMBMT, TEHELHL, BRI
Fva— DXL DFERIC o TEMERZ L CHIRT 5.
RIMEKIIHbA 31 ~35g/dLIEE  BBEETHNE L, IEFmMEEH
15g/dLOHb% &ir. RICHbA EMEDOIKE TP IZHBT 5 L
FThiE, 7gdLU ETIZHb DD 7O ICERBENLETH
5. & LIHRIERAIC IZHb DFAE 2 Hf 5 52,3- Uk Ak 7Y
4] ~B(2, 3-diphosphoglycerate, YA T2, 3-DPG & B & TN TH
D, HOOBRFRMEZEEICHG L TV5. 202 HOEHE
LOBEEHNEFRFELEELHDO X MEICH LT, * MHb%ETET
LERRLEATVS.
B. NE/ OE > DOHHE

HblIBE & {LFEICRE S LPO2D LR IZHE > THo DB AT AE
BSFROMMER X LAT 5.

Fig. i & MEOBESE & BB & ORI
T, B B (oxygen dissociation curve)& LI 5. 1gDHb
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Fig. 1. Oxygen dissociation curves for human blood.
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Fig. 2. Oxygen dissociation curves for whole blood and Fluosol-DA
(20%).The amount of oxygen dissolved in Fluosol-DA
changes linearly with change of PO2.

L, HbD'BEE TI00% M S hTwa &3 hiE, Mfid20.1vol%
DEFELXERTHILICLD. HOOBFEBAE (oxygen
saturation){¥PO2 100mmHg T97% T 5 H 5, ERIMPO%
100mmHg & 35 L HbOBE R S ®IZ19.5vol% & 72 1), MEEH I
HWICABRL TWAEE3volR e 45 L TBIRNBE R &R
(oxygen content}iX 19.8vol% & 72 %,

—77, REEIRIMOPOUI A AR & F U < £40mmHg T, Hb
DEFBEHEIIHT0%TH L5 5, MEPIHERLTWIEEL
BETL THIRINEE SR IZ142v01% & 2 1), #DES.6mLASIHE
100mLIC & o THliA» RSB ShaBER L2 5. T
%z b HHBIZPO2 100mmHg & 40mmHg & @ b 7§ A*60mmHg D&
DHWHTHED THR L A BELERT 2.

SO LENBEYETIHE ATERERKE LTH
WA ZEHEZ LML, BISRMERZBLS 2225 TE, K
MIRED B (stroma) I IXTEEBE S Y, DICEZFRT 20
T, stroma%ZBRFELIHVT bbb A O -3 7Y —AEFutty
(stroma free hemoglobin, L\ FSFH)& L THWALEXH S, Lh
L, HbiZRIMERAMZH CTSFHE 2 5 L 4 ORERA D LT L
5.

9, BERLOBAMER HFT 52, 3-DPGA % { % 5 DTSFH
BBELEVBASLRL, POOKWEETIBELRIETE
LA, i, FMEBRENTIXAESZ L 2 5SFHTIR2BHEE %
NGFEIBITEOTERREI S S NS., FOHME
Wit RE M G L, AR ET S, MFHbRIZISgILTH S
%, SFHIZ7g/dLL E#% 532 SRR L7z & ) iICHb O D 720
MELRERIZ Shiwv, L7zd>T, SFHORMRE: &4 L7:
HWOETHBTAICEIINOOREEIN—FTLIIRFEYEL 2
5.

4. AITBFERERREORR

ATEEFEERE L L THEINLD, HI2WIEHEETDLD
X, EMho3MicoEEIRS,
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Table 1. Some composition and properties of FDA(20%)

Perfluorodecalin 14.0 w/iv %
Perfluorotripropylamine 6.0 w/v %

Pluronic 27 wiv%

Yolk phospholipids 0.4 w/v %
Hydroxyethylstarch (HES) 3.0w/v%

Solubilily of oxygen 45 mL/100mL
Osmolarity 410 mOsm

Oncotic pressure 390 mmH20
Viscosity 23 ¢P.at 37C pH7.4
Particle size 0.12pm

A BT vLELEMEFMETIHOD

1B 7 v 1t & ¥ (perfluorochemicals, PFCs) & & &K {b# » Kk FE
279 FCEBRLLSYOBKBTILIO S KL L EiITh
5. —RRICPFCsTI BV EERBHEL A L, KOH20F0M%E
RHEBETS. FRTIIBEATERRICFERAEATVWS. ZoH
BRBMECERL, ThiBRFEREKL L THYWA2RAORE
YD SN TELA, KIFI MY +FHNER, MLE2RUH
FRFREFBIRD, KUIBIEIRI(EE) 5 IZ S BOPFCsIZ DWW TR
FSRE, B, MPiEEEEL2 EOWIKREBRET L, PFCsICR
EESERIE M TR E LTov vy a vk L, MP~E5TE
LZEHEOBFETRE LS. 2HTH 70V F U — VDA®(Fluosol-
DA®)XEEHY D , BERIGH S iR S s, dElE
RETHRRD.

B.AEJOEL:FMETEIHD

HoDFENAERE 2 5 L, SFHOR B2 I N— L AIHEEE
BEORELLLEDLNRTWVS, HEAS S HI2BICAR X
nb.

YES~E 7 1 € ¥ (modified Hb), HBBMAEI/ DY Y

SFHOR S HbIALER BRI MA 5 Z L THRRLED &ET5
bDOTH B,

M #HAREMERDZOICIZESRCHTTHERBIC L N 2BKE
SREREZEEIILLY, BHFEOTFFALT /R K)LF L
YT A- N EEOEENRALNTWA, B L OBAMEH
HIZOoWTR7ERATY v 7HRATHZEY F3H—) 5.1
VEBLLELOEANFRAALN TV,

AR TIIEROFEHOBIFR, ETRONILBEEINES T
¥, #HEITIdBaxtertt ?Diaspirin crosslinked hemoglobin®7z & %%
5.

2) # ANE S 0¥ V(encapsulated Hb), # 7L REIAETOE »

SFHZ VRV —ADHh TEVHIHA L D THD, BEEL
7:SFHZ FWVWA Z EHWEER ) 2, TURTY v 7 RFEH A
LTBRLOBMM IR T 22 EBHEBEOb ORI ONS.
Hbix 7 VI H B 720, HOAEMFDOH AL A4 Ry F
FEVUREEBNEHMEORE Y ITAI LN L, #HIC
HbANO % i ¢ TIMEIM 2 B2 1), #ECEER L IEE
b3 BERE v, L UEEBREAHH % 5 O THEM 2R
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Table 2. Post-operative courses of caves

No Body ECC-time FDAleft Post-operative
weight in body courses
(kg) (min.) (g/kg)
3 90 60 6.3 alive wellgrown
4 100 60 9.1 alive wellgrown
5 77 60 11.7 alive wellgrown
6 97 120 11.5 alive anemia
7 55 120 12.7 alive undergrown
2 70 60 12.5 dead 1day
1 60 60 150 dead 4 day
8 80 120 16.6 dead 2 day

EIRA. AETIRTVERIFHFEHT, NeoRedCell iy L
TW5HY,

C. 2R NBFEMRGF
NETOEVRBESTLBREFEC L > TTHENIHET
5. BurkbOD ANV P AF TR LD ELT, 2E8KRD
BEEREOBBEISEDO STV, AR CIREMAKRFOLH
o B LIRS LRSI TED, ) E FALOBYEER
BB A/ REIE S Lo THES T TWS, HbOER-ED L
NNV FTHETH IR BHELOBBAETLLOLEEEND
A, ERTIIZEL 2 germ free DB TA R b, FRZHRIN
FRIFRICEAVED 2 <, BEOBREERAEL L THFEIhS,

5. 7J#*J—ILDA
A. 7% —ILDADKE

7 V% — VDA(Fluosol-DA, LA FFDA)PFCs % 4 & T 28
EEBAETHS. PFCsOBVEERBMBICERL, ThiEH
E L ANTIEBEEREORREIRAA SN TE 2%, PRCsOEM
ORIER AL OREAIRR L 2o Tz, I FYHFHEHF
KEOKFEFRIC L ) HBEOLBHEV:perfluorodecalin &
perfluorotripropylamine % & #f & L, FEFRRRERZILAITER O
1 % I5H L Cpluronic F-68 %98 8 72 & O RENEMH % M2 TALA
EFTHBTLICEIILE. ThHFDAT, BEERECREL, A

Table 3. Patients of hemorrhagic shock received Fluosol-DA

—<FDA o—RB »—xHES

Mean Arterial Pressure
mimHg

Cardiac Index 150

L./min/m?

50

4.0

30[
2.0

10

50

Fig. 3. Effect of Fluosol-DA on hemodynamics and blood gas in
canines with blood extraction. P:before extraction; E:after
extraction (300mL/kg/10-15min.) T:after transfusion (same
amount of extraction); FDA:Fluosol-DA (20%); RB:whole
blood; HES:hydroxyethy! starch.

BCBH L, ERELBERELREHOT A v 7 AWM
LHDTHo7z.

FDAlY & MG ATEREERA L L TR EMICHRE
SNIBEHTH o7z, FDADFERST & 4% Table 1IZRTY.
FDA & £1fl(Hb 15g/dL, pH7.4)DFR K MR ME i % Fig. 201271 °¥ .

FDATIIEERE L “HenryDEERI” (ZHEVFDAF IS BN 12 15
LTw3s., L7#> TFDAOEESEIIPODOMIMNCIH L THE
ML, PO2760mmHg, 37CTidIZiZT%E 2, Thit
PO2 100mmHg F DL MR EEDITIZIIIILS.

—7, Bk U728 ) &b OHbC AR T 2 BEEIZPOO M
VST IREZ L THML, BIRIMOPOT4 % 100mmHg & #

Case Age Sex Diseases Blood type Hct(%) 20%FDA(mL)
Nol 64 M Gastric ulcer O, Rh(-) 7 1000
No2 73 M Gastric ulcer O, Rh(+) 18 1000
No3 16 M Esophageal varices B, Rh(-) 37 1000
No 4 64 M Sigmoid colon cancer A, Rh(+) Lewis(+) 32 1000
No S 51 M Gastric ulcer AB, Rh(+) 14 1000
No 6 55 F Esophageal varices B, Rh(-) 4 900
No7 38 M Intraabdominal bleeding A, Rh(+) 9 1500
No8 49 F Rectal cancer A, Rh(+) 36 400
No9 42 M Autoimmune hemolysis and bleeding O, Rh(+) Coombs(+) 22 1500
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Fig. 4. Course of patient. A:surgery for hypertrophy of the prostate; B:
massive hematemesis; C:blood transfusion; HCT:hematocrit.

#OPO2T B 2 40mmHg» i Tl Al 22 it %277 L, M 100mL
35.6mLOBEFEXEET S Z EATE D, 20%FDAIC &I & F&
DOBEFEREE % T 2 12 I$BIARIMPO2 % 600mmHg & 3 5 A EHS
HB. LHLIDL) LEVEIRINPOUTFEE DIKEETZ Sl
V., BEOMBESRFTH L EWVIRETIC, RABRRTRERE
(FiO) % 100% 23  (MBE R I HEVWRIBE) LAt L ) < 2
LhaRETHY, ZThPERLEETH 7.

B. 7FJ — I —DADEMDERR S

bhbhdpfTo R AT Bt 9 v 2 EBOAE
% Fig. 3I7R§12,

FDAIZHESR M L T, REFLBRAEENE, BRERE
EEEFRHBEOMIIEERLTBY, Lk & L EHM O
WBELTIEDTHLLOBREE R 1.

RIZONDIUIFDAOH RN L ZetE% £ D FMICRE T 57
DIZSHDF A% HV THIMER % TV, ZORICEHMBEL
72'%(Table 2). ¥ 7% b LIERMEED70% % il LFDATEHR L
72IRRET, ATDHTIC60~ 1205 DGR % 1TV, 1REBE)RE
ZRET S & & O IHEIMERAE TRICFDAZ BN L, Si2iiimL
RELTBWMETHE LEABFAE L. FEIERERIT
EBIEF L7z T EFDAIIER 2 B E% L, dliich
FRRALR - ERRTRETH 7. Lo LsFdafidigsd
NEZ LR REHIMAER L7220, RNEGAAREL.5gkgbl EDsHl
H3FLTET, 2BNIRFERBELSA SN, DT LIZFDAICIZA
RWRAHLEEAD Y, ERIC10gkg Il EOFDASTLY AT e
WETEOLRERGRHICIEELETHI L 2R LTV,
b bR F Cl320%FDA1500mL % K &HSED LR & L
7.

C. 7)v*J — L DADEGRIK 4

FDAR S L, v L A 1B 23R T 51409,

B 645 Bk

FiF KEMIM

YFER BRI TR IR FAMAT, WERBRITFTH o 7208,
%128, KEMMS Y, SR EEEODKCURAER L

60

Table 4. Oxygen delivery and oxygen consumption

case Hct Fct PaO2 O2delivery 02 consumption
(CONNCH! (mmHg)
mL/min/m? FDA(%)*  mL/min/m? FDA(%)
No.6 4 30 194 158 21 74 34
No.7 9 33 347 256 14 139 22
No.5 14 1.0 181 542 8 258 4
No.4 32 2.0 68 640 1 130 2

* Percentage of oxygen transported by FDA.

7. ERHEFMEIXSOmMmHgE ¥ a3 v 7 IZfio Tz, BEOMK
EHBOH, Rh(-)D7=oI, BBETICHEAT A8l A f#E»7%

, KBEIVEEL T ADIIKEEMAEL-0, bz
THBEOATHEBL TV ZA, HUZKREIZETL TIO%UT
& 72 o 72(Fig. 4). anemic anoxialZfA5 fal&as Kz 7-%, HEL T
MR REGTH L E LIS, FDA% AilHS Leds, BUK
WEkE T B Y AR = Bts L 72, FHHE T (FDA % 1000mL%E 5
L7-RE R) ClRilll I AR 3% LFDAD SERMIcE) h & 2, EF
FRERTTDIEHTEL. WERBRIFCH - Bh & ORKS
BELZ EEBRL.

HIntET 3 v 7 OIFICFDAR %5 L 72(Table 3). Th b0
PIZIIETRREF O3 D, KEISTFHRWBH CHIMZELT L2 HR
SREF S E TN T30, FDADKSEIZ1500mLLLFTH -
7o, EREVEXUE L A ERICOWT, RSFIROTYEY
B$ 5 L0883, 70/min/m? 25 4.9L/min/m?, BIARFEHE
70mmHg7* H87mmHg, LFAEL109E]/min7> 597 [Bl/min~E# L
720 NP7 )y M5B 520% N EHBIC L DIET, &k5%
DINEZY v MI18BTH-7:. BEREEB I UVBENER
IZHOLFDAN S L - BE#FDAOEBE L LTk 5 L, FDA
OEBMEOKRE 2BIIE, A< F7 )y FA10%U T EBEOEM
AH Y, Mtk BRI BE IR EWRERPR %179 & CEhRIL
POk BfEICHEFF T & 2B T3 - 72(Table 4). WETHiE, £
PEETHDH, @5 2r0OBHTHIRIMPO % BEICHIFTE L
WIS IIFDADRIRIETHICRETELWI L RRL TV, %
B HRRFMANETE 2B oMm b B G TH -
2. SRR CTOREM2SEHE % KIBICTRA2ETH 7.
D. 70v#AJ —LDADE M & e

FDAIZARIRTHE ICHR S W RO OBRISB T2 A LR
FERETH Y, DMWY OFDAKRS AT 2 EEBRTE/-C
LIIBOTHE LRI L ThHoT. FHTRE DR TERASN
7o%%, BERT LD 720087, BEEON-FLVEBLS
ZEHNTELIoDIIRETH 7.

T b HFDAMER S 2 B EIZFDAT IS B I IEE+ 5123
Elrolz. THAHbO BB L TFDAOEENE L <
EHBHTH Y, ZODEIRIPO:% B EIHEFFT 2 LEL
U, BRICAOKE 2GR EL -7,

FBETHLH I LIEBEND D, THITKERS 2 RTHRIC
L, BHEEEZHSBEOHETHNN—FTL2ELHA XL, %5I|IRES
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(polyethylene glycol, L\ FPEG) % £ && &€ 5. NRCOHM %
Table SIZ/RY. WA ENIHOHE L, BEIENHHIEF L LT
DMLV, K EHEZ BB I L0121F, RENTR
BNANS BRI EHEF LL, 2OOIIISFHORE % FIF-\»
A30% LA E OHbIREE T IR AR BB R 138N 2 72 ) Ry
—AMEOTRICKEEZRTOT, BELEZR TS & OREIR
RThoEFHBENTWES, NRCIZMBERER, ML ES

Table 5. Some composition and properties of NRC

Hb concentration 6.0g/dL
IHP molar ratio to Hb 0.8
Lipid mixing ratio

lecithin, cholesterol, myristic acid

and a -tocopherol =7/7/2/0.28 molar ratio

No of phospholipid bilayers 2-7
Mean patrticle size 180+ 88nm
Viscosity 2¢p(20TC)
Encapsulated efficiency Hb mg/ lipid mg=1.3-2.2
Ratio of methemoglobin below 5%

61
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BMEEN b 7= 5 T F28 & fafait

The benefits and risks of allogeneic blood transfusion

*F FV, mAKRR—?
Hitoshi Ohto, Ryoichi Motoki

Although blood safety has greatly increased in these three decades, especially in the field of tests for infectious disease, we suppose that a total of
150 to 300 of recipients lose their lives annually in Japan because of ABO blood type mismatched transfusion, posttransfusion graft-versus-host
disease and others. It is estimated that one million patients are treated every year with blood transfusion, and 80% of them can be rescued and survive
for longer than one year after transfusion. On the other hand, 5000 or more patients with massive bleeding or severe anemia might be killed due to
insufficient transfusion. Blood transfusion therapy is based on the donation from volunteer donors living in a non-aseptic environment, therefore
blood can be infectious with some agents to recipients. And moreover, blood contains immunocompetent leukocytes and express blood types and
major histocompatibility complex on red cells and leukocytes, respectively, so blood transfusion therapy should be a kind of cellular transplantation.
Blood transfusion treatment is now the safest transplantation we can do in clinical medicine, but we should hold that the transfusion may essentially
induce some adverse reactions or complications in recipients. ~Keywords: Blood transfusion, Fatal reaction, Incompatible blood transfusion,

Posttransfusion graft-versus-host disease, Posttransfusion viral infections, Guidelines for blood transfusion.
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Table 1. Tests for blood donated

1. Blood type: ABO, Rh(D)
2. Irregular antibody: Anti-red cell antibody
. Infectious diseases

1) Syphilis

2) Hepatitis B virus: HBsAg, Anti-HBc

3) Hepatitis C virus: Anti-HCV

4) Human immunodeficiency virus(HIV): Anti-HIV-1,2
5) Adult T cell leukemia virus(HTLV): Anti-HTLV-1
6) Hepatic function: GPT(ALT)

. Accessory tests (performed for particular cases)

1) Other blood types: When patients need particular blood
as they formed anti-red cell antibodies or they have rare
blood types.

2) HLA type, Platelet antigen type: When patients formed
anti-HLA/ anti-platelet antibodies.

3) Anti-Cytomegalovirus (CMV): Both donors and
recipients of transplantation are negative for CMV.

. Tests (shoud be) considered for adoption:

1) Hepatitis G virus, Hepatitis GB virus-a, b, ¢
2) Antigen test for HIV
3) Parvo virus

4) Polymerase chain reaction for viruses

of Recipients

57:5ThH5b.
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Fig. 1. Incidence of transfusion-transmitted infections in Japan.
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EOBSNHRACBRELTC S LIk,

FIMES RO N AWAY v 7OHBTGVHDTFEHE, B
CIMmOEA %510, RERMICH O CRERE LI A
mEROBRILZBEHL TV,

<HMmEEMA - EPHEE DI bhhDRER>

BIMEZEY VAT 585 2 TR T 5700 E 2 WE X
BETRIKEIEL TS, LIL, 2B8ERMMETSE
TIESTWiW., 72 IR CARFENEWER I~ A T3 %R
b, IR TERD ‘T4 b 0" IHURE N,
HOVITIBH L IATRICKAZEIENESL, KB L
WIMER - BIEAGRE LR C IR ERICAET 0T
{, FOEANFEZICHEO%EBEL, MAKLIEELTRD
BHERIFB L LCAEDPT I L ThHS. 20ELL biIEE =LA
EO—THMRRAHRELL 24, BEE - BI%¥S - #ELS
BENEH L CELTOREEZHRG O, ELI(KRELIBEC
BRCEDLLRVREOHBEDIRY ANSLRE ERBLAV.
M AR ERGICIIBHEOSETICE L, BWEA - AHENE
ETEDONFHREELLIRETHD. HIOHEETHEY - BIFFA -
AHEDNRETAOEBFCILIITE2VOT, BII¥S, HE
Rt EARHE L RN E RSB EORRI RN
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Table 2. Policies of the government and the Japan Society
of Blood Transfusion for the improvement of
blood transfusion safety

Guidelines of the Health and Welfare

1986 IMBERFEHABIELT A FT 1 >
A guideline for the proper use of blood and blood
components

1989 BT EEIELT 1 KT A >
A guideline for the proper transfusion therapy

1993 MARAREER =27V
A manual for the storage and the management of
blood and blood components

1994 I/ IMTSUHI{E A
A standard of platelet transfusion

1995 BOMRMRE =27V
A manual for autologous blood donation and the
storage

Policies of the Japan Society of Blood Transfusion

1988 GVHDF [ O 7 & O M~ O BETREBE 7 4
T4
A guideline of the irradiation on blood and blood
components for the prevention of posttransfusion
GVHD

1992 BT Y 4 N5 1 >~
A guideline of autologous blood transfusion

1995 25 ¥ 1L BR 2 A ) BE
Qualified medical technologist in transfusion
“medicine

5. bRbhOFAHT YAV 2BR, FRAOBIMER ¥R
L7z b DIXROBHEERZ EIcEL Sh, KEROEFICERT
HTETHAY).
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SELHEONES 3y 7IC]TRIURY—LATEIVE
ANEJTOEU"ZXF Ly FEIV'OTPER

iy ®Y, TARR-Y, BHFE, WAREY, ®RE B2, ANEE?

Effect of Liposome Encapsulated Hemoglobin "Neo Red Cells"
as a Resuscitation Fluid for Severe Hemorrhagic Shock

Akira Usuba®, Ryoichi Motoki®, Hideo Fukui?, Yoshitaka Ogata?, Hiroshi Goto?, Tetuhiro Kimura?

VRY =LA TEMEANETOE Y - FF Ly FEVENROIBBENMEL, BFEERREICENL TS, %2 TNRCR EFED MMM
vay 7RG LHRERE L. E—-7VReHAV, BIRIREBEIENFE LS0DOREOMELTA S €72, kL b 30mL/
min®HEFE CHM LIV MEA60mmHgE D Y a v 7iIREE L, 20T F300MEHEFICHE LLBICNRCEERS L, Thiik
DELI. BWEIa v 7 XDEHESELIZIEINRCE BIMEDISEERS THULENH o7, BIWI3ED Y 3 v 7 IZW R 72554
Biclday 72 6RHEETICFET Lz, NRCES I 22 b o T IEEAEML, CHABESRD L TLAESETL, Lid
BREHBENSHML 7. L2 LNRCIZGHEEORBA S+ BfIRMEEE S BEREAVEZ)OMIMTRE L THEE BTG L
2. SHISH LT, RMIRIZAVEEZELZEMTEIRHIBTE v o,

We induced shock by exsanguination and administered Neo Red Cells (NRC) after 30 minutes to experimentally examine the efficacy of NRC on
severe shock with respect to hemodynamics and oxygen transport capacity. Seven beagles were used for this experiment. After intravenous
anesthesia, intratracheal intubation was performed, and inhalation of 50% oxygen was administered. Animals were exsanguinated through a vein at
a rate of 30mL/min. Animals showing systolic blood pressure of 60 to 69mmHg were regarded as being in shock. After animals were left untreated
for 30 minutes, NRC was administered. This was then repeated. Administration of NRC at a 1.5-fold dose compared to the exsanguinated blood
volume was required for animals to recover from shock. Animals tolerated shock 3 times, but did not recover from the 4th shock. Although NRC
with approximately one third the viscosity of whole blood was administered, vascular resistance was increased and cardiac output was decreased,
resulting in progression of heart failure. In addition, oxygen consumption increased with shock. NRC satisfied oxygen requirements by
compensating for the decrease in cardiac output with an increase of difference in arterial and venous oxygen content(AV difference), but
erythrocytes were insufficient to increase AV difference, and did not supply sufficient volume of oxygen. —Keywords: Liposome encapsulated
hemoglobin, Neo Red Cells, Resuscitation fluid, Hemorrhagic shock, Hemodynamics, Oxygenkinetics.

1L ®HIC
ANEFOE Y ENR=-A L LMBEREY S S VbAE s T
b7 —AETu ok | IoBins, LB EH

transport efficiency:OTE)A D TEVY. FHIIH TNV bAES
0¥ O R £ 0T ITBERTEE & Sh D8O TEEO I
Hyay 7 2 HGTRICHRIOTIREVALERL. F2TY

DOHRBENIEN T ) —ANET OV RBERCK % Bl BRE
BERFfThbhTEY, bR (ERALORABLTHSD?. —4,
ATEMENETOE VIZAOANET OV 2 EH ST H
TEMET 2 8E EOMBETCHBETER TS, L2L, &
TEMEANEZ O U VIZBIIZR S R WEBIL A8 AH 59,
FTLROLHENBCERLEC, BT ERDT(oxygen

DREBRVERNKE $—NE, T60-12 BEHKA L1 2) 7LER)
HFSERASE L > & —, T259-01, #%2 IR R AR _EER P 3AT 3~ 11500

1) First Department of Surgery, Fukushima Medical College, 1 Hikarigaoka,
Fukushima 960-12, Japan 2) R&D Center, TERUMO Corp., 1500, Inokuchi,
Nakai-machi, Ashigarakami-gun, Kanagawa 259-01, Japan.

R EAT964E8 A 23R, ZEICFEIA11H.
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R —=AATEVANETBE Y THE LA Ly FEIVNRCP
PEEOBMEY 3 v 7RICESEL, D¥avy 7 XDRBICLE
ZNRCOR, 2RO 2 v 7 iZH 21554, 3)NRCIZ & 5 %KY
ERSGER, H¥ a3 v 7 i) BREFEOHIMICH 3 HNRCO
RIS DWTRREF L 72,

2HMRAE
AES.0~11.0kgD ¥ — 7 VK TEHEEZERICH L7, EREY ¥ 3
v (45.5~62.5mg/kg) L HEE 7 b 1 ¥ 2 (0.045~0.063mg/kg) % R
WixG LKEBA L7z, [RENEER, EXALRERS
(20mmHg, tidal volume 400mL)\ZEEHE L C, FEHFRE L, 2K
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2L/min, BEF2L/minDORE SRR ABFIRE S0%) THERF L. &
BN L CHitRAI T H 5 BIL/ S 7 0= 50.09~0.13mg/kg
T BIRNE S L7,

NRCOYPE % Table 117”73 . NRCIZN A F o ¥ oo F )L
(hydroxyethylstarch:HES, Bifu N A /8 ¥ — BRI, W&
2UIRA L THW .

EREIR L DSFOSwan Ganz 7 — F VR IBAL, AREIRIC
MEE=%—, ERSERICBROEYF -7 VEBALZ. Bk
D30mL/min®FEE THERIM L, INHEEHIIMEA6OmmHgHIC % 5
TREGEL, BRETICFDO T $305MIKE L1, NRCZHS-L
7z. NRCOZGBIZMELHRIEE TRETLETE LI &5
HEXIEBOARIMED2f5E F Tid30mL/mink L, 12(58&
VLRI 1SmL/mint2 @ L7z, 281 B PAREIE—HE30mL/minD&EE T
5 L7, 3 v Z7idNo.l, 2i33E Tk L, MHEERY RO
7o OBHETE K #7295, No.3, 4i34E TV a2 R A&, Nos, 6,71
M & EOEFEERAART.

MERZWRIIROFRONE /O VBEIOUTORTERL
7-.

MR (%)=

(R IMATRBC Hb)-(NRCI%5-7% ORBC Hb)

(B ATRBC Hb) X100

RBC Hb: RIMERDNE 7 0 ¥ > R (g/dL)

BLfidi, BNRCIEG#, &5 TH605 (ZEIIRE (SBP: UL
BIE & ¥ E:mmHg), FBIREPAP: LA T ESE:mmHg), Mgh
IR AEPWP:mmHg), H.0BFEERAP:mmHg), LEE(HR:
beats/min), /[MAME(CO:L/min)% #E L, OIEE(CEL/min/m2L»
HHBE/RXOGRARXOREXRRIIKZEOE ) 77 05 HVE
B2 6K, £FMMEETIEH(TPREynesec-cm®), MHBIAR
MEESIE(PARLdyne-sec-cm™), AE—EHHHFEREY
(LVSWIL:g-m/beats/m?), 2 —EHHHEFEHRBRVSWLgm/
beats/m?), KESHAFERBEBOLW kgwmY), GE5ELERE
BRW:kgm/m) & HH L7z, FERHCEBRE DRML, Bk
D FESEPaO2, PvOrmmHg), KEE Y A 5 EPaCOz2, PvCOz:
mmHg), pH(pHa, pHv), HCOs3(HCOs-a, HCO3v:mEq/L), base
excess(BEa, BEv:mEq/L)* fIE L7z, &5, A< b2 v b
(Het:%), NRCZ J v M(~= ;21 v b ERBRICNRCZ &L L T
Hi3R % I LA O BB S O El6:NRCet: %), HKRIMIKONE S O
¥ V% (RBC Hb:g/dL), NRCONE 7 1Y B (NRC Hb:g/dL;
FRINER ENRCANRA L - M A FRIL, |LIZ X D gE % S8R
ZFNERIIANET DY VBE % JIE), KRIMEK, NRCEFLERD
B FEARIE (Sa02, SvO2%) 2 MIE L 72, F7-, BiEIRMOBEESR
HEOEXOTE(%) & L7129, X 5IINRCOBESE X UTOR
PHRD7 .

C=Hb/64500 X 4 X 22400 X (100-metHb)/ 100 X SO/ 100

C:BE % & & (mL/dL)

Hb:ANEZ Y Vil (g/dL)
metHb: X FAET TV HE(%)
SOk Z A (%)

70

& 642, RMEK, NRCOEIBIRMELE & BBEAVEZ:mL/
dLY% ko7, LT, 79 A<, NRC, RMFOBEHEER
(mL/min/m?) & 5 X EEDBERHBERICLED L Zh ThoEBRE
B)eEHR LA F7:, FRICI/MEEEPLT: X 107uL), FRIMBKEK
(RBC: X 10%pL), HIMERF(WBC:/uL), 7 L7 F =~ (Cr:mg/
dL), FREE(UA:mg/dL), GOT(IU), GPT(IU), LDH(IU), 77 Y
7+ A7 7 ¥ —¥(ALP:IU), Na(mEq/L), K(mEq/L), Cl(mEq/
L), Ca(mEq/L), ?LEE(mg/dL)% H%E L 7.

HEMEB X UFHEEIT T X TmeantSD% IV, HEEOREIX
Student t-test TpfEA0.0SKH A FHEEH D LHEL /-,

3R
3.1.BMmE, NRCIKXSE

il & NRCIZ 5-8 % Fig. 1lI7RT. NRCORSEIIHMED
st ot
3.2. M3 H]E

MRS H % Table 21278, RIMFROANE S T Y v REIT3E
DIMBEATHT6.0g/dL, 4B TI9g/dLIZHA L7z, # L CIH#Ac#H
R IE DM HAHT59.7%, 4FIT68.3% & WML 72.

Table 1. Preparation of NRC
Hemoglobin concentration 6.0 g/dL
Phosphatidylcholine 2.2-2.8 g/dL
Cholesterol 1.0-1.3 g/dL
Myristic acid 0.18-0.22 g/dL
Particle size 180+88 nm
Number of bimolecular
lipid membrane 2-7 pieces
Methemoglobin rate <5 %
Ps002 45-55 mmHg
Oxygen transport efficiency
100-40mmHg 33 %
300-40mmHg >50 %
Viscosity 2 cP
1500 -
(mL) NRC transfusion
1000 -

500 ] ¢

-500 { [

Exsanguination

-1000 -

#1 #2 #3 #4 #5 #6 #7
&R O
ex1 ex2 ex3 ex4

Fig. 1. NRC transfusion and exsanguination.
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Table 2. RBC hemoglobin concentration and blood exchange rate

before exl ex2 ex3 ex4 60min

RBC Hb(g/dL) #1 11.7 118 17 55
#2 202 154 109 9.1
#3 89 59 63 43 34

#4 175 123 8.7 6.9 4.4

#5 16.9 9.3 8.9 7.6 7.8
#6 15.6 7.6 6.7 3.6 42
#7 14.8 8.0 5.1 5.1 55
mean 15.1 10.0 7.8 6.0 39 5.8
SD 38 33 1.9 1.9 0.7 1.8

Blood exchange rate (%)

#1 09 342 53.0

#2 238 460 550

#3 337 292 517 618

#4 29.7 503 60.6 749

#5 450 473 550 53.8
#6 513 571 769 73.1
#7 459 655 655 62.8
mean 326 471 597 683 633
SD 177 125 9.0 9.2 9.6

3.3 EMEHE

SBPYNHEHIEDHERS % Fig. 200 /R 3. NRCI TR 1 487 il
~NEET S ETHRE LA, HARBTLEBERTLT, £
CTREL:. ZOEZDEIMEL L7222, NRCOFSIZD
PROLTREET L CLIIEEERL 7225 2B HICH
FL, DIR#R L TRT %605 I IIATRIED# 1721284 L Tw
7:. TPRUZIEBZEW L/-2%8, 2@ BICIRiaiEE crEL,
ZFO%EEL, CIEFBRIZHE L 2 (Fig. 3). BRHYICTFISBP
W AED68.3%IET L7z, (BT IEE TR L2228, B
RIIEB L 2D o7, PAPREIRBNICTH o 2 EEEIIR L,
PWPRPRAPD 5 I EB e 0> o 2. PARIZIZ—EDOERIZIA SN
Zdrolz. LVSWIERVSWHRIE B ICRA LLIE#IRL, &7
HOOFIIIMBIMED12LLTIZRA L7z, LW, RW b IR
R L, fIhdFRICEA L7 (Table 3).
3.4.BEENE

Pa0213200~300mmHg % ##F L, PaCO021316.2~19.7mmHg &
RREMER L. BiRMpHIZIE BICERL, DBEMEL 5
L, RTHOFIIEU LR LATRME T CRIE L 72, BIiRMbase
excess bpHE IZIZFERCHER L. BIRIIHCOs 1213 —58 D
RZadol. PvOuudIEBIZREA Lz2%, 2BBICidEEAL,
3B CEERY, DREMCERBL, RTHOSTOLEALE
Podz. PvCOAUXKREIZ LR L7, #IRMpHIZ1EI B I2FRL,
DBEMEOE $HB L. BIRMBEDS FBGCHES L /2. iR
HCOs 1213 —E DAL A & iz > o 72(Table 4).

NRC®Sa02l3 M # AR I BILR 72  85.6~90.3% Tdh o7, —
#i, NRCOSvO2U3E L < Al 5 72, FHRIMEKTIXSa0238 T
100% % 7 L7258, SvOINRCE B L T L < &fl7S - 72(Fig.
4). - T, NRCOOTEX1HEB353%%/~L, RE WML,
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Fig. 2. Systemic blood pressure (systolic)
BL: Blood loss, NT: NRC transfusion.
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Fig. 3. CIand TPRI.
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HTH603 TlE43.1%IFE L 72, —7F, RIMEOOTEIR4EE O
24.1% % BV L 15%RI2 ST EINRCO 12T 22 - /2.

7T AR DAVEZEIF0.3~0.5mL/dLIZ T £ Ao 72, NRCHAV
B#%130.84~1.65mL/ALT, —AHRMERDAVEZIL1.41~2.79mL/
dLE FRIMERDOAVEED FHKE o7, LA L, NRCONES
0¥V iREA1.91~3.57g/dLICX L THRIERONE T V¥V iBE
1$3.90~15.09g/dLTH 5 72D T, NEF T Vightz ) DAVER
ZIENRCH%0.40~0.50mL/dL/gi= %t L AR M EkI$0.09~0.38mL/dL/g
I2F X o 72(Fig. 5).

IHBDY 3y 7 %OEOBRRHEERIINIE L D63.2%8M
L7z, #ORT 7 A OBFHEEREIILSmUminm i d &%
Po7:d, NRCOBRHEEBREIZREICHML, 3B I
6. 1mL/min/m*ZE L7z, —7, ROROBEHEBREIT1EHITH
MmL7a%, BUBREICEA L2(Fig.6). £h0OBEHBRICHD
BHNRCOEBE S # T #6059 T52.2% & RIMNERD37.0% % Bk L
7-.

3.5 % & MFELFARE

MR RS Table 5127737, RMERBUTRE SR L, A
REUSIEEZFR L 7258, LIk#E L7z, M/MREIZIEBFR L
7oA, LIA#IE L2, A< b2 Y v MEZIEIE, 20 B, 3EB &
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Table 3. Hemodynamic changes

before ex 1 ex2 ex3 ex 4 60 min
n 7 7 7 7 2 3
SBP (mean:mmHg) 151.6 £10.5 131.6 =19.3* 109.0 £25.7%* 102.3 *24.6** 100.5 £31.8 100.3 £35.8*
HR (beats/min) 241.4 £2.7 209.3 +23.2% 190.9 £34.0%* 204.7 £15.5%*% 188.5 £20.5 203.3 £23.5**
PAP (mmHg) 18.1 =3.8 157 +4.4 17.6 =28 150 £3.2 144 £33 13.1 £3.3*
PWP (mmHg) 35%15 35 1.2 3.7 1.5 2.4 £1.1 2.0 0.1 3.6 £3.1
RAP (mmHg) 43 +6.5 2.6 =40 53 2.1 3.6 £2.1 I.1 14 3.0 £4.1
PARI (dyne-sec-cm™) 230.1 £65.4 309.4 1352  236.7 £434 280.0 £91.3  279.1 £59.3  308.9 +155.9
LVSWI (g-m/beats/m?) 43.8 £9.0 30.8 £17.2% 36.1 =124 27.4 +15.1 25.0 = 15.1 19.8 +14.0%
RVSWI (g-m/beats/m?) 5014 3.3 +1.6%* 5410 36 1.8 3.4 103 2.2 £1.0%
LW (kg-m/m?) 10.6 +2.6 6.4 13.9%* 6.7 £1.2%* 5.5 £2.6* 48 1.8 3.9 +2.6%*
RW (kg-m/m?) 1.2 +0.5 0.7 £0.3** 1.0 £0.1 0.7 £0.3 0.6 =0.1 0.4 +£0.2%
* p<0.05 vs before, ** p<0.01 vs before(mean £ SD).
Table 4. Acid base balance
before ex 1 ex2 ex3 ex 4 60 minutes
n 7 7 7 7 2 3
PaO2 (mmHg) 2179 £23.6 236.4 £12.3  245.7 £16.2 258.7 £24.2 230.4 423 295.8 £72.6*
PaCO2 (mmHg) 179 £3.8 19.2 +3.6 19.7 £5.3 19.5 £2.8 16.2 £2.2 179 +£38
pHa 7.515 £0.033 7.451 £0.041* 7.432 £0.036%* 7.446 £0.060** 7.455 +0.111 7.554 +0.089
HCO3~a (mEg/L) 144 +2.8 13.4 £3.0 139 £29 13.3 £1.7 11.3 14 15.7 =£3.1
BEa (mEq/L) —45 +23 —7.0 £3.1 —72 £29 —7.2 £2.5% —8.6 £40 —2.4 £43
PvO2 (mmHg) 66.0 £16.0 51.5 £9.2% 65.6 £12.6 55.5 =14.5% 42.7 6.2 479 +10.3*%
PvCO2 (mmHg) 26.7 £13.1 294 £9.6 31.8 +11.6* 346 +9.1 41.6 £9.8 33,5 +8.7*
pHv 7.477 £0.062 7.361 +£0.041%¥%7.355 £0.075%*% 7.337 £0.086** 7.261 £0.059 7.344 £0.069
HCO3~v (mEq/L) 16.6 +3.0 148 +2.9 16.5 +£3.1 166 £2.3 185 £1.9 20.6 £7.4
BEv (mEq/L) —3.8 £2.8 —83 £29* —72 £3.1* —7.5 £2.4%* —8.1 £0.1 —6.1 £4.0

* p<0.05 vs before, ** p<0.01 vs before(mean +=-SD).

REZRD L72A%, MIINRCZ Y v AL 72, RIZRDOANE
FaeygEL AT N7 ) v MEL FEERL, MICNRCONE
FaYRENE L. BRRNICENES Y L REIIRIE
D41.7% % TR L7, NRCO A P ANEF TV BRI T 60
FI113%TH o 7.
REECIE—EOEMEAR O hieh o7z, FLEEEIITREE{LEL
BB L7z, 7 L7 F = AETEYE L2058 T 6055 1 IR IS
FE LTz, GOTIXAEEITE, - 2 HHE T 2ERFR O
2. LdL, GPTIZIZZ LiZR 5 d o7, LDH, ALPIZ#H
BWHPR SN EEEI o7,

FRYT A, 20— IEREIHEMLUEAS Y Y AEE L
¥, H Ty AZERER E R L.
3.6.4f ##%:8

BEIE S /oNo.l, 2, Ya v 2 bREIE L RDo74No3, 4% B
ENoS,6, X ZFNFNEF I L EANTETL.

72

4ER

EELIFALPHANTHOEE Y 3 vy 7 EFVEERL, B
b B2 RS L, #Dresuscitation fluid & L TORIHE
P ERBBRUBZEHROME L VRS L TE .

& #\Zperfluorochemicals(PFCY» % f# fl L, MM A THRETL
7o, BOBES ICBIE X SEOPFCEHRSThE Y a v shb
FEL, 23 E+ I emnTE —F, BOFELIC
HOIMm% BRimE & S8R L - BoXThEEIcyay 7 &0
BUE L7235, Zh i[RI &ASTE /2, 3EER Y a vy
7 X )EEETRE L. BR, BOEDLCECOHERETE
SEE LD LRV, FREFERRICRTETSH 7.
UL, PRCICEKICVLERSEOBE G S E2 ILIIRRE
DEEERALLEE L.

RINRCHEH L CRBEDOER % KM 7z, NRCEAHWV2 & 5[H
DY ayZIcitRwe, LM EREOEFZERAIIAET, room
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ArOW A THG7E 2 721719,

LHL, EBOBEKRTIE, Yavy /BELICYr72%h52
LIIHT, ZRERBRRET2E0—ERM Y a v 7IRE
DEFFREINS., 22T, SEIZLVBRICEIL-ERET NV
EF BT ay 7E05MY 7 2 TICHREBRICNRCERHTT
A5 H B TNRCOERENE, BREERKE, BHERTHRELHBRFL
7=,

Wit s v 7 cidtiingE & HIinEESBETH D, Y=v 7
HIE B IINRCE S L 72 EERE 7V TR B3 B 14 40mL/min &
L7245, 4BIIFTE & ) REAK & < BLIERE % 30mL/mintZ
WL, SHHIMELFEEONRCERS LT Y2 v
XYEEEY, Ll L HBEMEDILSERONRCE RS T 50
Ehbolz. LAL, COBZIOFETHRSTHE, HIIEI
E B ZIZPAPH LR L, —K#iZoverhydrationZ /R L 72D C, i
MED 12658 £ TIX30mL/min TR S5- L, %1 LAEid15mL/minic
W5 EEEHEL L7, 20 B UREERSEE 2 MRT 2 4Eik
Lol

SEIFARY =1 v 7 2 RAH, 4RE IR MERRES 77
CLZ 3EoYay 7BEFE2RAEIMINR D EFE L.
5T, NRCOGIZEVIFEDYav 7 IR OB EELS
Wiz, 72, aEEO Y 3 v 7 RoOUEMEITh S FEEH O 77—

NRC RBC
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Table 5. Changes of hemocytometry and blood biochemical test

before ex1 ex2 ex3 ex 4 60 min

n 7 7 7 7 2 3
RBC (X 10%pL) 649.0 =137.4 389.1 +108.7%* 2679 £96.2%* 232.3 +£76.1*%* 159.0 =25.5 206.8 *40.2%*
WBC (/uL) 11100.0 £5028.0 2728.6 +1071.9** 2285.7 £1158.7%* 3500.0 £1551.8* 3100.0 £141.4 10500.0 £ 17492.7
PLT (X 10%uL) 17.2 +9.6 5.5 £3.1* 5.7 £2.9% 6.7 3.4* 80 1.5 6.7 £3.5
Hct (%) 45.2 +10.0 28.5 +9.5%* 22.0 +4.7** 17.1 £5.9%* 11.1 1.6 16.3 +5.0%*
NRCct (%) — 10.4 3.2 15.3 £3.7 19.4 +3.7 18.8 +1.3 23.1 +7.8
RBC Hb 15.1 3.8 10.0 £3.3%* 7.8 £ 1.7*%* 6.0 £2.1*%* 39 £0.7 5.8 +1.8%*
NRC Hb - 1.9 £0.8 2.8 +1.1 36 1.1 33 £03 47 £1.6
NRCmetHb ratio (%) — 8.7 £1.5 93 £19 10.1 1.8 99 +1.8 11.3 £0.9
Total Hb (g/dL) 15.1 3.8 12,0 £3.2% 10.6 1 1.9%* 9.6 +11.8%* 72 1.0 10.5 +0.8%*
Cr (mg/dL) 0.7 0.1 0.7 +0.1 0.8 £0.1** 0.8 =0.1** 0.9 £0.0%* 0.7 0.2
UA (mg/dL) 0.1 0.1 0.1 £0.1 0.0 £0.1 0.0 0.1 0.0 £0.0 0.3 +0.6
Lactate (mg/dL) 31.4 £10.1 45.1 £8.9 448 +13.0 452 £9.9* 49.8 +1.8 38.0 £13.5
GOT (1U) 80.7 £128.0 61.1 +=93.1 109.7 +£98.3 125.7 =107.7 2295 +187.4 254.3 £270.8
GPT (1U) 69.7 +116.3 46.1 +82.2 45.5 £82.3 47.1 £75.1 105.5 £1259 84.0 £122.9
LDH (IU) 242.6 +91.7 201.0 =54.5 484.4 +360.8 452.7 £210.2 466.5 £27.6 885.5 £776.0
ALP (1U) 143.0 =115.3 81.1 £54.8* 82.6 +59.2% 98.3 £79.9 64.5 =148 284.0 £270.1
Na (mEq/L) 108.4 +2.0 110.3 =2.4 112.4 £3.5% 115.0 £2.0%* 1160 +1.6 116.5 £ 1.3*
Cl (mEg/L) 82.1 £4.6 87.3 +2.7%* 89.1 £3.0% 91.4 £2.9%* 92.0 =1.3 92.5 +2.4%
K (mEq/L) 2.3 £0.1 2.3 £0.2 23 £0.2 26 04 2.6 £0.3 3.0 £09
Ca (mEq/L) 6.8 0.7 5.7 £0.3%* 5.5 £0.3%* 5.3 £0.2%* 49 +0.3 5.4 £0.4%*

* p<0.05 vs before, ** p<0.01 vs before(mean+SD).
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1. Advances in Perflubron Emulsion Development:
Potential Use During Surgery and Cardiopulmonary
Bypass to Avoid Donor Blood Transfusion and Prevent
Tissue Hypoxia

Keipert PE. Alliance Pharmaceutical Corp., San Diego, CA

Perflubron i B % 5 % EE28mL 02/100gPFC, L F1%0.17%
0.0lum, ¥ 4cPDperfluorochemical(PFO)FLEITH 5. HE L
PerflubronZ i g 6 O &I, WP HMIC X 5 &M, acute
normovolemic hemodilution(ANH), cardiopulmonary bypass(CPB)
NOIBAERELTWS. L L, BESEOBREORMICH
R, ETETHRERAPIIEEBABATR L L%, PFCEIR
my a2 & TRABIRMBEDECPVO)D LA L, €ORFAM
BT ABEARNKE 2L LHFINS,. HTFEDO/HEN
PFCOME N TOBEIIARMER & D f/MRplasmatlivy, &
MEAZEEEMAE TIZ, ROEFRIEHET, plasma® AASHEH
LTV EREN D20 THET S, PFCRZOREZEME D
plasma & kI LBRE L 4695 L Bbh b, BILPFCOFR
Z & D plasma LNV COBER B AR AN U BLR AR K &
(b, HBICTIROBRL HHEROBEVPVO 2 R THH0
EEZOLND,

e PR &5 2a A BR THlr B O I 12 % L CTPerflubron % % 5- L 72
W, BEOANE/OEVREERBIBL LI b bbb
PvOAUIREIZER L7z, RiZ, RCTMBEFREF IV EERL,
Perflubron % %5 L /2B L x5 L 2 b o 2B & THE L 7278,
Perflubroni% 58 TIZPvOe S LA L, L2 /G & DR L X
VTOPO L ERIZER LTz, & 518, ROMBAHRET IV
TENMZ L728MeE, % L% 2o o0t BREE, Perflubron% #%

BREVE#HKRE $H—45, 76012 BETESL L
First Department of Surgery, Fukushima Medical College, 1 Hikarigaoka,
Fukushima 960-12, Japan
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B B ERIEEFAFEEIF
5 L7:PFCEOIBEI B URE L7z, (LIESUIPFCEE L BB T
ERIHEIML 7245, PvOdEnmB L PFCEECLER L7-, FlEE
R DML NV OPOULKT BBEETIIFHIIRMET o 7 HPFCEET
(IERIMEE & FR R E A R L AL

R, 7 HFOLRE-ERBERERIREICL %S
Perflubron % $%5- L 7:PFCE T3 I FE I3 A7 8 fE 3 THEIE L 722°,
ERTRS LI BECRFRIEI TEE L2207, 70, X
2HOIRBEIEREER T, #EHEICPerflubronZ N L 72
PFCEETIL, ML 2o /ontBEE L B L CTARIMBERSB T
L BIHERBDPVOY EELE R L Tz, & & IZPerflubronid
NETTE Y LXOVETRICHEBOhypoxiaZz FBi L, HMLICH
THLREZEOREWEFWAL, FEHNIERETICPerflubron % 3% 5-
THILTRKEOHCMZHIM TS Z EATE, HRIVERP O
FINEE I L D MROBIEL R/NEEICHIET 5 Z AL B
b,

2. Clinical Studies with Diaspirin Cross-Linked

Hemoglobin Solution (DCLHb™): A Review and Update
Przybelski R, Blue J, Nanavaty M, Goldberg C, Estep T and
Schmitz T. Baxter Healthcare Co. U.S.A.

Diaspirin cross-linked hemoglobin (DCLHb™) 3 ala 32§~ € 7' 10
KrThd, BES1HRARTIIBRAKXS CRERZL, 8ED
BOHY, BETHHLOMKmEBL., FITHRERZHPLT
EOMBRER YL, $¥DCLHbOHRS- &% FEMICIF20~
150mL, volume expansion & L T100~500mL, Oz carring& L T
250~1000mL & EED /2. ¥ T FEH B E % 0% 1 Isingle blind test &
L "TDCLHbB2S, 50, 100mg/kg % EHTBAZE A 5300 Ll E 2T Tk b
L, 84+ FLEXS L -dBELRERLA. HBHECTIR
hypovolemiaR KM F %2 EOBHTHEHIRE L% H o 7278,
DCLHb# 58 T3k 5% MEA10~ 14mmHg L/ LEE L7258
WA TH o7, ERNBETIIIADEETENFI220H M
FEETAH S N72A%, DCLHbE Tid1 A1EIZ$ &3 DCLHbI% 5
W& DRE LLENDTEE? 072, &5 ICEBABREDOFER T
FHTBALARF ICDCLHbSOmg/kg % % 5- L 7228, %5 L d o xR
HLEBLOHPOMEIIREL Tz, RIZDCLHbD
resuscitation fluid& L TOFjE % 7 % OHIME 7V TRE L 72
FEIXE b7 NVT I Y HSARSGEH7EH 48R M 475 TI3DCLHD
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BIZ100%DEHREZ R L, HSABOEFERIIIDIZT E Do
AR

R IZDCLHb®hemorrhagic hypovolemic shock(HHS)(Z X3 5 %
BERE L7z, 79 AU~IVOHHS1206 # %t % &£ LDCLHb%
50mL, 100mL, 200mL % bolus(-#%5- L 72. DCLHb 50mL¥%x5-8 T
BEHEPRONL A o775, 100mL, 200mLES-FHTIXRE
BEBRONBEBRIEZE LS. U EX VDCLHbI R ETENT:
Pioay 7HRERL, FICBHWEAD 2o 20O THEIMERER
HEAL.

EIHFABRTIEH 5 W Sinotropic drugR H-EFIK S 12D b
STIMEHEE L2 WESRED Y 3 v 7 BECIEE <40, MK
<800, 18/ L\ F)IZDCLHDb, 100mL~500mL % 128/ LA L4237 T
&5 L7z, MREFFIOFRBITERELCIHER SO RETE
BISRA 2L &L T/, EROSH % By 7298 TiZDCLHD
B BREAWMLI LT FZ o275 AHEEL, 14
&5 Toxygen extraction ratioh’C{ ¥ L 7=. APACHE II score )",
AL, 1453FIATCEUTBRE L. BRI 2 24
B4k TP TH D,

DCLHbDO X)X & Fjvasoactive effect 52 5. EDRFZ 721
NOWX L TWEAN T4 7Il&, = Fe) L7y —-RU
TRLFIYLET =R T A 7B THIER OO
Wik rBomMEzEmsesbnsELHn5,. BlHDCLHbIZ
HCRETEER - IS R 72 T d o — 7 RIS
EELTWD EVZ D, SHRIIKRSEEE SOIHEE L THRERET
IFETHD.

3. Hemopure™ (HBOC-207) Update
Jacobs EE Jr. Biopure Corporation, U.S.A.

Hemopure (3 polymerized bovine hemoglobinT#H 5. NE/ VY
CEEIR13gdL, RELTWADTERT2LEMEETRTSH
5. HEAEC, Psold38Torr, BEFEREE132,3-DPG independent T
b5, IV Fa—tvIMrr7Y) v ichHs 7T v+ TEM
25,000kgHbD HEEATTEETH 5. BRBIHRBRTIZASADOES
YFATIT T X2 LNV TR L3y dLO Hemopure 7 % 5- L 72
A%, MAEEI24H TH o7, TROSBRICOWTIZERSH
LTEELTVSD.

4-[aliZnormovolemic anemic dog % F > 7z ¥ £ B THemopure
ERMIRONF & B L BT ST 5. BRIk hAx b7
)y b EMEB0BL 510G S E2. T2 TITNV—TI25
¥L, Hemopure, fRFIM, FrEEmz BN IS LEhEh
Hemopure#f, RFFMEE, FHEmMEEL LERHOLBRESEY
e L7, FEME, HEmniEcidf/ems idFismz2.5y
dL Hb#%5-3 % & MRk DOhypoxialddf# L 72. —FHemopure# T
BENRELDLRVWAE IOV V& Thypoxiad g #E L 21EH D
%, Hemopure® & 5K G- %6l 2 L IEE OMEDHBBEE =
% FC8k L, Hemopureld/RIMERDIFLOEEFR #ERL TWBHLED
Nz, FIEE OBEKDHEEE Doxygen extraction ratiol25% T &
555, MEBEFRIC L D40%BIcHML 7z Lo LRFIEE,
BHCTIRFM S 23T GEMORS L) EFMEICEL 22,
Hemopure# TliHemopure DI 52 L h 2 H1mL 7z, LA L
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RIME, FmEERH, RMEFEFICOIERICEEERR O NS
otz
BABRVIHHSRRIETHTH 5.

4. Polyethylene Giycol Conjugated Hemoglobin as a
Radiation Sensitizer for the Treatment of Cancer
Shorr RGL. Enzon Co., US.A.

JEE O F LI ERMEDZ L BEERICEBRIRECHD.
ESUEBOREMNESIHEL CTRIEBRREBLZ L1 H
5. JEHRTS B B EE ORD R ES S DoxygenationtZ &
DRL L. UAMICSE, 3BEMEEL /ESERBE TZORS
RIEROEL) Y EBESELHE LB L-E TS, £2
EIRDE O N BOBESEITF20.6 t4.4mmHg T, MTERE
138.8+3.2mmHg, #E%)i34.6+3.0mmHgTH H, BEIEIFHV
139 BRI X UG L7z, E#H S idbovine hemoglobin™~
polyethylene glycol$i % f K12f8# & L 7zpolyethylene glycol
conjugated hemoglobin (PEG-Hb) % 3 1E U B IR O BEHRIGHIZ
ot AR R L RET L -

Z v MIPEG-Hb% Smi/kg & 10 mL/kgZ bolusBHEL 72 & 25,
SOBRESEN LR L. KiZ6g% PEG-HbT30% D M #A AT
L2 A, B, B, I, BB CKBREBRESESBELR L
7=. L# L, osteogenic sarcoma®* H 35 7 v MIIPEG-Hb%x 5
Lzt Znh, BERNOBRESENERCER L. —HFRLED
) v SNV R RS LB CIEEN OBES E IR
Profz. E6IZ, PEG-Hb%6mL/kg%bolusit 5 L7zT v FD
osteogenic sarcomalZ4Gy % SSEMRBEI L7 & T AEFEDER LB
MEOEBE SN/, —F, PEG-Hb RS L2 o727 v P TEHE
{bZedr o7z, F7:, osteogenic sarcoma%H 3 5 7 » M IZPEG-Hb
5L, AGYDBE B Ik o728 ZHW0BLUEOTERBREH
Bont. —%, BN VR ERS LT Y MICFEEOR
B %1T - AT BBRII20% 2T XY, BEZTbLED /28
TIELBRRIIOBTH o7,

X — F<7 AIISXOY3MES % B LPEG-Hb X &5 L 72 & 2 5
JE% DMFEE, PO SG & DBESENER L. 54
o4 OREE 0 LPEG-Hb % %5 L 722%T N & BN OBE ST
M5 LEI 0 100% 2 5316%¥ ML 72, CX1KEREIZ3-2-2Gy D
BE 21T 722%, BEL2r- 728, BHOAOBTIIEEER
DA L72HY, BE+PEG-HOH CIIERAEAMRL L7,

PEG-HbD B bk 55 | IR ER(#HGB-6001) A {T S 1 72. PEG-Hb
1371mL (Hb#2E 4.2g) ~624mL(HbIRE 37.79) 0K T » 7 4 T~
5. & 7. PEG-Hb 8.33mL/kg#k 5- W O Ift A - 13 40 28 ¢ ] T
Hol:. PEG-HbOHEIZL D, M A FAETOY VIREHNH
mL, NPT E BB L. RRICAETOE VIS E
A—EB{LBFENO)ONELCIE L&, &FAFKR, HILAR, B
FHAHBET S & s b. PEG-HbOF ST —Re 2o IR LT
ERADHR S NIHRIRPMEIZ LR L s o7, £72, PEG-Hb
OFEI L D HIEARR, BRAR, %5, BE - hEE - BEO
MR ABE SN, ZIZT, PEG-HbD X PAEFTE Y RUN
ThrarrBAT s EEEROHMBEEARBA L, E6ICE
FEREDEENE L 7. BIERRR S IHEBRBIETTPTH 5.
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5. Hemolink™: Development and Clinical Findings
Magnin A. Hemosol Inc., Canada.

Hemolink!Zpolymerized hemoglobin (53 FHZEFENE S 1 ¥ V)
TH5. RMBREEIM S -¥-FE Hself-diplacement chromatography
Tpurify LHbAo% Bi&E ¥ 5. % L Ta-raffinose & > Tdimer
(32kDa) | fEME L 7= ~NE 0¥ % B-BATF I EAE L Ttetramer
(64kDayt L, ¥ 5 l(Za-raffinose L ORISHMEZEETLZ LT
tetramer (7] 1= % 244§ L Toctomer(n=2), oligomer(n=3~9), polymer(n
=10) & %2 B(nitetramerBl b ANE 71 ¥V 145F). Tetramer®El
£ H340% D BFoligomer’$40%, octomerhS20%, polymerhHS0% & 72
NERLBENTH /.

HemolinkiZNEZ7 0¥V i&E10g/dL, A FANET T YV HE
10%LLTF, Psold3ammHg, Hillfa¥i¥1, pHIZ7.5, BEEEEIX
24mmHg, HEBEIX 1P TILEEMY) ¥ VHBICHER L TERT 5.
Re bk 45 1 HIXBR 1333 A B P12 Hemolink % 25 ~600mg/kg, 10mL/
minDHWBETHE L7z, BRI v S Vil 2 %5 LB
DANT, BIEEYTVTIA Y FETREE L7-. maEEiiz
tetramer(64kDa) b oligomer(>64kDa) b X 5-BAEWIT L EE L
7z. Hemolink®#xE L DM NT 7€y ¥@A L7-.
HemolinkigdN7 b 7o LESL, NTM7OVY ViZHbAL
BIRBICHE ST 5. HbAdZHemolink/ N7/ b 70 ¥V HEK TS
BEL 72V, Hemolink& N7 b 70V VEEEITERLIZERES
5. HemolinkD 512 & ) —RWICIEIIBE LA L5 E
HEWIEERE L.

Hemolink®¥% 512 & ) BRRAIMIRE, Wik, MBEERICE
tixedorz. $HBUN, JLT7F=y, JVLTFZoY7
G Y ASIEE 572, Hemolink®D R kR IZ D72 & b EIH
RBROKSETIERTEDZILDTH o7, KIZHemolinkd R
BREARIZTHEIOWTRIE L. 5 v P ~Hemolink %
600mg/kg 3 OS5 EMEE DK LI5S L, HiHemolink IgGHifAH, 7
FT747F-5S, B, L, B, B, BoOREENEREL
To 72 CEIE e Ao 72, LA*L, Hemolink!Z X D) %5,
i, HILRR, RERE, LEBELIA SR, fEKIZ400mg
kg TIXERBE/ZAT, 500mg/kg TIE PSR, O BEDOERIBIEL
niz, ThoDERIFEHBRBOKRSTERL. £
T, 99 POBBRANN— I F—F NV uiEA L FEYRBEE
MIP)ZHE L7z, 7 v McEilx L7275, MEMAP)IX ER &
TMIPH LR L d o7z, KiCHemolink 600mg/kg % #5- L7z &
ZAH, MAPHER L, MIPI/h S REBDANAL 7 FBB S h
7z, RiZ, FEDHemolink% H&5#KIC= by vy ri%5
LAk ZHBANA ZI3HE L. BLE X D Hemolink® ME L&
BRET, BBHEL—BETaY Po— LT EkTH5. MbL
CEHBBNADTFETH S,

6. Somatogen Incorporate Update
Caspari RF. Somatogen Inc.

[Ee PR 3RER]
19924E ~ 19934E I 5 LHHERER, 19954E RSS2 RER, 19964F

ARTIFICIAL BLOOD Vol. 4, No. 3, 1996

PO EMBBRE IR TR LA, 19978 X ) I — 1 v I)STHER
EBL, F-ENEROEMBROBGYEELTBY,
DERESEZTHAOERN AR RETLIFETH L. &
2HRBRLO06 1IN B TR TOOptro™(k b 2 X ¥ ¥ b AES B
Y )(LY320052;0Hbl, 1) L Bl & DBGEERTH B, SR, &
&, T NVT54 K, active-controlled, 735 L V72 X ¥
T4 THH. BEIEEERRSN, WIFnbfPIc2~48E0
WAV EL FRENBERT, 1~4847DO0ptro(25g ~ 100g Hb)
F 7203 2 AT I I ASE 2 A RS TR 5T 5. XkE
132H8X, 7 F &5HiEk % RAATWS, Optrox k5T 50 %EH
OHIBTIIM F I ETE ISR ELrE,NTHE. 20
RERTOptroD %&4x 1% & pharmacokinetics ¥ BT+ 2 FETH 5.
E2HBERLO07IZ ER AT IMIC X Y 2~6 BT DI % VB &
+ 5 BB T~ 484 DO0ptro F 72 1381 % #7 M1 1C X 2 B 145
DO E5THEETHS. I — 10 v 32058k T20080 % RAA
TWa. F-REICENER, MBI 2MH b EHE L Tw
5.

19964F & b RIAE R ERE, BEEECHNT 2SRRI
BEN. BUERERHP-012-HBII K BBRBE 2 MR IS
B, gk, ¥ 7NVT 54 F, placebo-controlled, dose-ranging
AT FATHAD. WRiE6H A HDHVidFNL L0 SN
ERITTBY, ) AURLF VRSPV ELERNTHS. KE
SHEERSOBIDEIEITH 5. F7-, FEERO O ZREFRIBER
£ Tmyelodysplastic syndrome® & % | Riik2001 % M R 12 hER %
ffoTwa,

[HIT BRER 3RER)

By 7 )V TP NMR % iV TR OB F BRI R % KR
L, &5ICME L OproDBER BRI OHE, £ 72, F—HolRETO
Optro & il & DEEFEEEOMHE, X512, Hifitkhypovolemic
animal model % i J LEER A 81272\ T 5 3K i (repayment) R 15 5t
BIRBICOWTHRETT 5.

(B3]

SRR % HEAT T 5 1IZEM6,000L EE L, /NERNy 7
RELTHBEOT TN AU LEELE L TRETE 2 RE»KRD
bhd, X5IZLillyHAEHE L T A E3HRBROED /S Ty
FAZ T4 B ERT B HITI350,000LICEERS % LT 2T
oV, BRI ZOBOEENLELRA).

[(FFFEB 2]

EHIEMEORREZEE20, FHROYaEF Y A
EFUVCORBICEELTVS, fEROHbLIE W MED R
WERECERRMLESEL, MPERf i gcEREL, X5
2, REDEEITELR O W2 d o7, ThdSinvitoTANEY
¥y A, o, POV Ty MISEET A 2 & A%in vivoTED
BICEET P, T2, NART Y PAONORTERBE K S
PO LT 200G HOBETHS.
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FRWE

6 EERLAEREN S RS AT

RELIVE 7T VRAENELCHFICAD
AFTIrXy IHEY M) F—- VT84
HP»53HH, LehERMmMBEAREY >
RO ALADPRHEEI R, HELweBo7
FRIZZTIELEFOLLLUBATH
D, Sl olw s FILRFEOERIL
ZLOWRBDOERLFTROLD, &5
WKE L RoTwi, RiFThFITEIcE
MM, MEEMREEMICHELTS
D, COFEFICELTIIBEELF YY)
7 LAk, TOFELKIISEMLT, Kift
BRAEYSHICEANEI QY VU H5FED
bDRIKHE L OEAEZENFSML T
AT LEIEDTH T,

RIMERICIE, BT % & 5L,
NEZUOEYOHCEILE HH T 5 5%
#, &2\ RHIEBRA &R HUkE I
BIRESTLIEBEER T DNV EHET
HHEESDH Y, RAOKKBH LI NS
DOBWEEZREIELIENEERTF—<
LoTwah, #2C, REL= PO F
VITVAME= baFHAN), ETE IS
¥F% >, SOD, h¥F—¥ixLiE~E
OV UHFRICEAT D E Vo -k
DRAAPELBREINRTEY, FEHIC
MICE2 el ELEEEDD LR
o7z,

ZLOREIS, MENEHOME
FIMBE» ONR THEICEALANES
0¥, BN SRS S R
(EDRF)T# 5 —B{LEZENO)ZHEE LR
FLs8EBI LD, NEFTE V5
IBMELADOBEETHL I L 2 EBREL
2. LPALWLOPDORERL2S, NES
0¥y OmENFEEHINOSHEER 1 ~
LEy—ThE I nirnwa k, M
ENEFKEHNEIRAOER L ~E
TREUYHFERLEWI &2 EOHES

JeHRE R FIE - ~ ¥ —BFFEES, T063 AL
AX1DF24:27 H, Research Section, Hokkaido
Red Cross Blood Center, 2-2 Yamanote, Nishiku,
Sapporo 063, Japan.
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YRR AT 2RO RIERE
DDy Fr) OS5 2RKET 57
V=T, EiZZuRY sy I7AEyov
VERSHBOMELRONY - TOT
YRy UEEICEAMELROINY —
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ETHINV—TOHEDPLOHELH -
oo T FE) VEBRBEHEER T
Fe) U ZEFHERRSG CLoTEA
Eru¥ryEREOME LRIHH S h
LnF—F @G s ns.
mEREWOLEEBLSEIIL I VED
DEERZT—<THbH. VEY—-LEA
EFUYCEMEES FaNR—-1T5
&, BEEESHEHE S K, BESBRED
AWMLY R Y — AREICHEDO —HAH
AETHHREBBELIV-TE, #
BRICIEEY Lo TBETIN—T
PRELZ. EERICEL L, PTR
%, APTTEE %L, BERFOILE
IXEFHABEMTETTAZIERS, NE
FOE 3 FROTIAHELRE
EBIXATFORA FRAHELREL
OMTHEER»EL, FIXEF LI/
R TOESBEE L TBTLET VN
BEBENE, YRV —-LBIANEIOE S
BED, MERRICIKIFILALEELYSR
LWETBETNV—THEni, —@kic
MMRBY *FET BRI
V—TOHREFBASI NI, YRV -4
B0V ymER, 700 L7k
WL —BHEh, FFRICERT 225 60
SURICBUmHCBTL, Shidgsk
ENTAHBETH S EDBYERTR
ANz, SOLRLBAPLERSEFLR
bbb,
B/~r077—-U0)RY - A%l
RIZERTAHZ LRI AGNRTEY,
Iho OBNFRMIaEY RV - Ak ER

N F—JL)RESR

LB TR A F i > 5 —

7t HAF—

THIELICEYVEETLREOHA 7
47, BICEABHICEST5H0~ND
FEIBRKROHLEEZMELEXON
L, BALEBHBETHEMN)KRKY -4 %
BARETDILRHAL, 9 LHERO
YA MH A UESE, $IZIL-6, IL-8,
TNF-aDEELRELIEZA, EIXLH
OB EZITOEREE. 40, i
DREEILLINSH A M A A VEEICIE
BB OBEL o128, Feldk
B+ 5EETELF— 7 REBLLD
EEZ TS,

YRV — LR ZOREIZY) KR4y
#1714 FLPS)ZHHE L ZDEELED.
HEBHICERET A EaRE SR,
VRV —ABANEFUV Y 2 BEREHT
SHE, VRV - APEEHHBERICR
BIHBIEELRLI VD 12TH
5 BuHkEoxngLhrkBrEET
b, BEELEBENTHHALEILR
3.

NIZAY—HDBEELIZVTRAEY ¥
JaRY vy AEZTY L (DCLHD), 7
WEHDPHELLZYRY —ARIAES O
YR Ly FEIVNRC)Din vivork 5-5
FOER SN0, R CHEMCRES
nNa0THEL .
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BHoa—FRTEESSIBENTRAER(BFERTE4IR18 EF

RI8E3A31H)

IXA X H

B/E £8 BE Ex L]

HiiAAEe 3,968,331 SR 2,795,628

=g - 1,120,000 % - ZRSH 1,306,962

HBRERE 2,800,000 FRFHBHR 1,000,618

#HIESB4R® 8,000,000 ERsmemsmms 1,000,000

BESAES 156,000 Jre e Tk 157,040

AsE 10,000 EBEAGE 3,865,536

rEER:—sxEe 1,200,000 E$1- 713,645

&R - #IRA 221,500 K& 2,000,000

1t 50,000 REpfEie e 4,774,881

FIE 88,479

a8 17,614,310 &5t 17,614,310
BHob— B E N BR(ERSEIA31 HBRE)
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