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How the Blood Substitute Therapy Gives Impact
on the Blood Program

BIL %
Sadayoshi Sekiguchi
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WEDO NTIMERFE O BIZE, 2 Dnational policy % 53 5 b
DELT, EXONB L)%Y, ZOREOREIEOMBED
TR, ThbbRETMMEMOMERIIITT AR L BHIC
BEL T3,

2. MERDEXNBEE
T3, OHPENIBITHHERIMIC X A ETE KO ERN B S ORI
A8 L7z (Fig. ).

BRI &2 (%)
I msim
400m|
200m|
1,417,909
(19.7%)
oo 1,310,110
22.5% 310,
(@25%) (20.8%) "ggz,‘;g“ 1,345,149
2,062,308 (20.2%) (22.4%)
(28.6%)
--38?,%3,"
:07%) ..2,642,198 ...2.664:734 oon.
(41.9%). 2f§§ e 2,665,291
A 7 (34:1 %) 44.8%)
3,725,297
(51.7%) 2&115463/1)5 _
0% 2,346,398 2,155,015
(37.3%) (35.7%) 1,988,320
(33.1%)
. 7
Mm% 7,205,514 6,610,484 6,298,706 6,039,394 5,998,760
# & 17,289,545 17,747,994 18,382,742 18,782,216 18,110,429

Fig. 1 ERIftMm

JeHEEARTFEMB Y > ¥ —, T063-0002 FLIRTHFEX 11D F2-2. Hokkaido Red Cross Blood Center, Yamanote 2-2, Nishi-ku, Sapporo 063-0002, Japan.

BIE1T19994E1 B25H.
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FRILE I IIH600 T HDOBILA S - 72, T ERE - FRL,
200mL% 1HAL & L TRES 2 & #91,80077 B4y o 8 i F I i A%
Wl vy —hoRENEE SN, —F, 4EFIOFEHSEIZIL
7200 ADOBRIE TL730 B OMBEAl G S Tw b,

Z DAERTI205 ADERILE AN - 725, 131T1007 BB\
MEAHARRENTWAEZ &2k 5, 2 id200mLA I #k i 25170
FHEALTYH, 400mLEMERM A0 HEMLA-Z &Ik
D, BRELLTOMBE+THEINZILEEKT S,

Table 113, BFRSHEFOMIEOKEBOEELRT. EOHA
Edh, VDY AIBHMNOBAMNREIISZ FLRTWHI EHD
A, BIOTA K54 0T, @Mab-h) oftmERE RS T
CENEELEBONTEY, IO ICEEMOMBEHED =
i, BMOEIEAOFHICKRE AL TV 5.

CHICET AMERIIHNIOFLEHE SN SLDT, BIMICE 5 H
MERIREEL 2o TS,

MEDBEKE VS BE,LSTE, AIHL2EHEKORREY
AT RSV EEREDRS,

B, HI FU+F, HEERBEIMEMMI TV T I v OR%
ML, TRICEETE Y #Y, 2000678 £ W EEYRET
LD a—APHRBEEI NI,

ERI00F/SA TN, INLTRI25gDT AT I T hE,
12,500kgDMABZ TV 7 I U HFHJICHBT A LIZR Y, K
ELBMICE 2EREEZEZAIEILEA).

EhnL, bPEEOTLVTI SERESMEIS L TEV &
i, D2 oEfasncns, MEfFERICOwWTI -y et
BLTAaBE, RMEKEHK, BEMAy o7 YEANCBWCE
BEALZOMARIZENTI VA, BhDOIHEEEmEs

Table 1 4EBIRRILARL 53 BLAI HL45
SRS 4R 74 84 9%

41

200mL 384,473 259,387 177,522 125,823 87,658

400mL 126,587 125,131 107,918 88,582 72,026
AR ERBLA

I u* 2,286,504 1,816,272 1,618,124 1,555,453 1,389,681

2 Uk 1,440,971 1,757,619 1,987,805 2,085,070 2,078,450
M/ NMR B

1 u* 536,025 150,171 43,155 10,386 736

2 urk 460,825 240,922 140,381 74,754 21,136

5k 303,079 255,644 173,062 114,228 67,734

10 uk** 256,487 357,352 412,629 449,945 476,046

15 u**+* 41,717 60,105 80,252 101,108 102,163

20 uH** 7,640 16,786 29,274 39,814 38,503
[ 4 #

1 u* 2,258,220 1,751,668 1,431,615 1,223,410 1,039,767

2wk 1,213,839 1,438,956 1,628,634 1,686,086 1,582,739

5 yekk 96,189 111,241 120,398 122,934 136,450

* . 200mL& MK 5
*% o 400mLZ MK He 5
wek o RATBRIM E R

Table 21219974 T O DI M I ERH O FH & 72 o 72 MK
OHNRTHAH. ZOFEOBRFHEIISHLOMBETH 545, SH
FIBIOBRILIZ & B EREREH 5 &, HMHRFEFRII0%E B> T
Wb,

LA LEVIREFRA O3 F50% A 2 EIHE T DH
NTWAHDT, MBHKOREF L L TTI00%MIILTEHE INT
WHZ LI A, FOMERXRETFEAIHI0%, 773 8
13#8926%, BiEHy 707 CEFIZH0%DBHRETHSL.
CCHIER DI, FEEICEFEHENTWAT VT I L EAIT,

# ¢ EELCHSEELE
u o B

TVTIVOFHETHAH(Table3). EDIZHRIFTI—O v D
UEBLLEZRFEALTEBY, I—0v 5oL, Thbblh
AdH703kgDT AT I VEABICES T e TEE, B
OERMFELEEOFSLRY, C MOEPLTELTALT IV
L, HAMZ 7T ohshiuE, SUERFEE, TL7I
BRI X AENERIZERT A LIk 5.
DYREOMBEEE BT 2MBEORNEER, BEHOWHIZFT
HDHI s, MABIZEURT, MBI TV T I VAR ES
NHZEItE->T, BMICIEBRVBRINEZ LI 5.
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Table 2 BKIMIZ & % M35 B BEE] O BiE £ (19974)

fERMmEE #6557 L*
BFINER "HEE BRI & 5 B8

1. HIHE-FHA 11%1,00075u 55%

2. BEXEATFRA 2,0005u 67%

3. TUTI A 16,600kg 26%

4, BHET 0T LRHA 1,600kg 57%

*TNVT I BAMERE S

Table 3 MWEMFEAICBITLI—0O v 8L DIE

g—1 3 HA
(CEAO4ESTHA) (AOUE2THAN)
PRI BREF 350 HA/AAN 330 Bifii/FA
BT BE SRS I 4% 72 HA/AA 180 BAI/T5A
TVT I 3 kg/lFA 6 kgIA
IVIG 250 g 260 glAA
HEWMRF 26,500 EAI/FA 12,000 BA/A A
3. MAENORM

RIZMBEORET» O DMBEELLEZ Th D,

T, BWIBIERASSEE LHE, UBMmEs e L miEt
VE—IIHEETAI IR0 TS, IRE HFERRME Y
¥ —EEFEHITETLAELTWAD, 19944 X 1) 19974 D44E
DL TIIBEIFTR & SNz d D156, CERIPFIL26, HIV
RIBIEE LTS, EHORBIFAIEIHE L TV RVWOT,
bhvbh 2 H#EE L - EMBMF10055% b L IGHELTAS
&, BEIFRIZ27HF B 161, CRIFRIZ1005 4216, HIVIZ
40077 12 15l D¥ERE T & 5 (Table 4).

Table 4 £ REMERESEDKESE

F e dgm R D S ML~ ¥ — ~ORWER T
EERA (1994~ 19974F)

W BIET T RS Bt & o KSR % TSR

DRI BB
BEIAT % 114 (72) 15 1275
CRIFF %% 104 (41) 2 /1005
HIV L#* [ 1/40075
HTLV-I 0 0 0
W EHR9705-37), AARK+FHh Rt >~ ¥ —
4 (9807-46), ”

* EREIMAMEFI00FE LTEHE L
** 1997 EREICL B
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Table 513, 7 XU HIZBITHHEMICL BT 14V AEEOHTE Y
A7 %7RT. SchreiberDMENBERDSZLFIHERTVED
T, O DHEXTHARTOREHE) X7 DEEEZRMN,
EBEL L D75 POYPETIIEENICEF ER TV RVWOT,
ABEIBTLT— I NoROHEE) X7 BB L.

BEIFF R A VA TRIZIT2UEDHWEY A7 &% D, HCVIZD
WTIRGDIDOHEE) A7 L% o T A, HTILV-LIZIZIZREDY)
A7 THAHD, WML AHTLV-IEROBEIZE N TV R,
R AP EEIIBRIEWEABRE» S OREHEL RKELR
o TWAY, BHIMEDN-ERLEHFEDOBEVICLLDD
THH, bbb IR & A MEOBILA S, BOFEDF— ¥
OB EINHEE)AIHPELWEHE LTV A,

Table 5 BGIZL 27 A NV ABEDOHE) X ¥

Virus Estimated risk of viral infection
US.AD Hokkaido Block?
HBV lin 63,000 lin 30,000
HCV lin 103,000 lin 236,000
HIV lin 493,000 N.D.»
HTLV lin 641,000 1in 207,000

1) George B. Schreiber et al.: N Engl J Med 1996:334;1685-1690.

2) We calculated the risks in the same manner as Dr. Schreiber et al. in
Hokkaido Block Red Cross Blood Centers, 1995-1997.

3) N.D.:no data;no seroconverted donor to HIV seropositivity was observed
during this study period.

4) No case of transfusion-transmitted HTLV infection has been reported since
the introduction of seroscreening in Japan.

WMIZAV2 MY PHRETHLLULE, E)LTOBRLZE
DTEZVERNBEVERORERREPELET 525, MEhOREM Y A
WAZDOWTIREHWER TR L LTOIA VARSI ) ==V T
D5, TANARERBEEFEZOND, TANVARZ ) —
SUTTE, BERDOAS ) -2 FEE LTIA VADREFD
—8, THRbLEMEBIEL TRET 2 HESEZ SN, BRS
BOLNTWE, ThiZkbE, BOTHLVEDT A VADE
HELTOENERETIENTEDLDT, YA NAEGIIELL
Ll bbDEELILND.

—H, A NAREBREGOESERY TIREE TR
AR TH HH, WMMAORSBH TIIEEL <, M—mERHFIC
COFENRAONDDH L. BEFEZ EOICT 5121, MEH
EEA, LIZTAT I VEELANLOREWRESLEL £
TV 4. Fig. 20 & 9 o #BEIZ & - T20004E /1 E 213 R2 2l
HMEHEAIREENLZIDEEL B,




DA WATEL! BE YANA
r——L—j RoY—-=2Y
RCC PC FFP
ARy bY—k—Jb K
FFP DR
(1st step strategy) -3 VRN Ihd
BERRHNOH
Bt (EIA ,CLIA)
(1st step strategy)
i~ 1998 CAFLT -
XFREL
- 8/D F&{L
| 2000 (2nd step strategy) NATDE=F -k
RO Y—=>Y
(2nd step strategy)
[~2003 NAT @ individual
ROY—=Y
(3rd step strategy)
2010
AFRELE XFELE
(3rd step strategy)

Fig. 2 #ifl F I 8 B4 & & (L e

LPLADL, REBICIRAENSHSL I LIZHLHITHD,
100%DREEEH DBV, THbOLALROHE TREE L T2
FoONBIFHEIIOWTIE, BT E@MEL 2L % 5 %2V margin
of safety WHIET 5. THIIEMBIMIREIZD V) Tid% <, costvs
safety relation?$h 572012, EFNiZEBEX 2T Thsafety?d b
RAEDLVIFELNHLH 5 THAFig. 3). & MHEMENEE
UORFALEIIEZ TBLLENDH B,

Safety L 100%

cCost

Fig. 3 Margin of safety
cost vs safety relation

4. FROBM & A TFHRME

COE)BRRERT XA TRROBMEEZ THLV., ZOE
B0, BIIEWERO R VRN ZBMERETRITUE
BHLBRWETHA. T0-OICE HENBOLEWHEY ED
BOMEMmOIEEIZL > T, b bOMEE M) #WiMmifthoT,
L rOMBEEFELLENTHEELABRBEEEZ 200, D7l
EHREWERIZBVTIIEE S L TRBERE IR T 2 T20ED
RANTWRITFNELZ L 2WTHA S, 72, AL, ATk
MmEk, ALK, MAfz: EAHALEELBMMIOFERE LS
ZEIREEVEL, TALIZOWTH e FEHREK B HTF
TORERDPHEREN QTR S 2VDIISKRTH Y, ZHHFED
ENTEHUDTHRMOFESE LTEHLTLLLDLER L(Fig.
4)

Artificial Oxygen Carrier

- (Artificial Red Celis)
- Donor Recruitment I

- Laboratory Screening Test Artificial Platelet
- Virus Removal and Inactivation Recombinant Products]
- Leukocyte Removal and Inactivation

Homologous Transfusion

No Transfusion-Associated
Side Effects

More Effective Transfusion

Cytokines Therapy

Mega-cultured Biood |

Autologous Transfusion

Fig. 4 Blood transfusion in future

BIE, MBEOATHE LTERIEDR, H50VIEHESRE,
XIZRT7AFTIEET->Tw5 L D%NH 5 (Fig. 5). BIEO
e, ARz SR FREART CICBERICH SN TS, 4
Az TINT I VITEBERELDHREFRT LTS,

COZEDNL, HABRZEHEAIIOWTESRE bEENE
MELLDS, EROGMEHFIZKECERTADDEEZ S,

IR L, B2 EN TV, o &S IHERR
BRIZZEALZOE, Whws ATHERERE, ATHKRIMIKTH
5.

7, /MEOANTHIE, AEMRELIE IR EH» ) TH
D, ZOREERAETLOEFEEICE L. L2 >T, ATH
W, MEEEOSRITT 228, ROLIKAEWEEOKR
ERDLIENEDNTHLERS.

FRAR BRI E L7 ATBRTERME, § %b b ATRMERIEZT N
TIKRDEEIZLDHDTHAH(Table6). =D HLEMMEERR
B%24ToTWw5a L DN, Baxter Healthcare D5 FHREEBE D
HemAssist T 1), % ODEERDTEIZD ) E { OERFRE 5 H#E
PEF ISR T3,
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1 3% RX 53 BRHEBRR
i 3% 18 3 )

#HHMZ ENEF

HHBMATNTZ Y

R MEkRR 5 AR Bk

A IRk

/MRS AT /Mg

CeEsm

Table 7 KEIZBITA ALBFERBFEREORIL
— &1/, $FoHEERARRT -

Fig.4 MEOHX%$TH5ATY

Table 6 KENZIBITH ALHEERERBORES
— IR ARBRGET )0 5 —

Baxter Healthcare$t (5 F P 2245 E))Hem Assist™
19924E 25 12BE OBERE 1M, 2 HABRTERL, 7T

—RoVE, BRSEL, CDBRILESEFA, ICU, A o7,

BENTEES 2 X R
ERPR S5 3MH BRI T00BI5E T, #7235 8, 1500612 % &
L7-ABR % Bt

Northfield#t (5 F P 2246 8))PolyHeme™
BER SRR I08M T TET
FRR SRR I RN R T, SMEREBI25061 % 3 R IZ6H
fir  cheEt
ETITIELFE

L2LID)LREDIDBHRLTVEEIL, SMEL 2, BRATH
T E0DTHEA, LTLOBETRNEEEIEONA TS
biFTid v,

f@] U < Northfield#t {2 & % 5FH 22458 DO PolyHeme b £ M 45 Ef
RABFITONATE Y, sERE, BEFHEIL 2IMES % Eic
L, AROMBOAEAETELLEVIIET, ZOLDOFE%
BIFTwn5b,

oM, £1, THERRBEFODOE RS AL FIIRTH, #
NENEEMEOREFRLSEZICL THED LN (Table 7), 5%
DREVIPHEESN TS,
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Somatogentt (V) 2 ¥ ¥ ¥ FAE S T ¥ V)Oprto™
MELERAES 2 33 RICERR B I RER T 100tk 5 F T T
FRR E2HABRE I MERR, LR/ ST SR ER CTEITP

Enzontt(PEGIEffiy S ANEZ T Y V)
FRER S5 1M A BR IR R TV IER 2 1 R IZE
FRR 5520 A BRAE 1T

Hemasol$t (53 1 2245 &) )Hemolink
h ¥ CERIR B 1 RER

Apex Biosciencett (€ ) F¥ 3 )L {t~E 2 0 ¥ »)PHP
NOAANY Jx—& LTHIMEY 2 v 7, EEICUES %
R IZERAR 5B 1 AHAER

SynZymeft(:;K') = F 0 ¥ ¥ L{E~NES T ¥ »)PNH
BEBREHEE, STUMNAARY Ty —L LTIN8EL Y
Fa IR A BRET ]

PEafR7znsns e NTRIEROEREIX, & bAEsOr s
ERRT AL, HABRZAEZOCCR2RETLED, SN
BYINEFOCCOFAZEZDDTHEH, ZOBREITT
RTEMBEE Dacellular®d D TH 5. BIZHSFHEEERD
HemAssistlZ 3T, M8 AR ML B RAb% E 7 (EDRF) O ANE
LICEAMFELR, HE5VEANESOVC Y OET LBEREED
REDPSIZRGENFIRENL 720, TOLODEGLETHE
LTHERIT TS,

LaHo T, b MUEOFOBMEERGE, mHEFHE, 55
VIARIERD b DB R A AR T —BieE 22 2L, B
THREIN TV ATEZRERE, VI ATRLEKIIBNT
i, ROEROERLLERZEITHLRLLLIDTHY, #OM4E
WELTOBCEBEICT HI2IE, 2BBHA2ETLI DL EL
5.

—7, RIEREGMTIX, 8WImO R H—id, $FTEILIRT
WEAE T Y Y E10g/dLY H7gdLE R T L, AR EREN M o8
Jo& R AEHAIIEFITRT o TETWAEEZ LN, FRILEKE
MO7-DIBIIESE ENDBDIZ, Pk EHROLKOFD
WAHWSRBBEFTIIE N T RITIER S 2w L, RO
BEETEXLZIMAMT 20 THNITHEMBICIE, liposome
encapsulatedflIfIEINE OV U R OB L EL ZITNIELR S
ZWTH59.

DED LS 2BAHAPS, BERBIA TV ATREERE,
HHVIATLHRMEROBEZEZLL, bbAAR MIHICD
555D THIUE, BWEAFHOLDIFIBEENEIL, 72
HRPLOFLTH o7z, MBEEICEROZVEMSH S Wiz b
MR 5 REIRIE, »5VIIHRLICH L L TRIMEROY E

5




bR DL EEME S B,

5%&8

WFROMBEEE B2 AT, $5ic ALRMEROM BT
EZDHE, FOROFEIIRA L, RmMBREAIT L Y FLs
h, F-RFHMDERT AT RILENEESL)ZERL, 4
BALKRMEROMBEL BT AMEMNITE LTIE, & FRIMEK
Eo7-KBERIAONDLDOTIIRL, EHRE, Bamks
W, KERMGEAZ L ORBERAME L L TOMEMITAELE
EEZ TIVDTIER\VIES D ) (Table 8).

Table8 MEBEFETMHREHICKOLNLZ &

. ROEREH OEE IR

2. X 0&EEeh, b3 mmss & L, BimidRmEek
TIZVYVADRERELRDLTHASY

3R BT I VEETATRN L ENAETHA D

PLEoikins o ATRMEROMBEEE BT LEDITIE,
Y PRMIRKICE - CBERZONALOTIE LW &b
5, RERE, BERER, KEMRSOLBEEM MK
LLTHEBISIONETHALS.

Dk, mifEsremmsEs, twdniEgics5z spE
WKOWTEE L7, RIIFHE IR R > THORMIZLET
H5bH| LIBRRTWEY, bhbhoRBYHEL I UHREFD
TCHAS, MEAZ ) —= 0 FOEHE, SREMSLF2ER,
R TR L) REATTIZE D, BIEER & Y ELDIOR
RO LERLTLIERYIZEY, FEERZ W,
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FRMERCEMERERHI D /7R D RIS & ERPREER

Development of Methods to Evaluate the Efficacy of
Red Blood Cell Substitutes and Clinical Trial

BEH O EAD, BEH Y, MHIED, AR —F?, b8 52, @Y 5D

Hitomi Fujii ¥, Satoshi Fujii ?, Kunihiko Nakai ®, Ichiro Sakuma ?, Akira Kitabatake ?, Osamu Kenmotsu V

iFL®ic

BREEGIL, [ROERABYEREFEMO HEORE L KRR
Bl Y5 —2ilonT, KEN—EF Y FREEFETNEWRE
PEFY — OV R, RREEL S v Y OEdR, ARy v 73— B
IR OIGE TS, MBS - MLtk 3 v 7 €70 & Vv TSEA
VOV HHOBRIEANOMERE L TOBWERZIT-
7=, F7, [RKEROAFTFREENLE R 7 2 REYEROZR &
HEIZONT] EWVHF—lonT, FIRFOTHFENTE
K52, WN—Fr FRETRLICELOMERBE O RS, s
EDHEETERITo 72D THFOFEMEH|ET 5.

1. FRMBRAEYELEED HE ORISR L BERRR

1.1 5MBMEHnES 3y VEFI

W=y PRETIHIMBHRINGEDY 3 v 7 7V % AV TSl
ANEFOV A OKSEER BT A FERABEIIOWTHEHFRT
&H5HD, FOFEEBROTO b= VIZDWTIITable 11ZF &7,
&f5~\€ 7 1 ¥ » BHIDCLHb(Diaspirin cross-linked hemoglobin %
ATAEY Y - 20RY vy - ~ANFEFOY Y LLFDCLHbE 4
B&)(ZHBV, HCV, HIVER M THIBR I N A v M iRE AR i ERELH
PIMBAEHZI, ZORMEIOC FAEFOECFEDHL &
SIZILEMIC BT L 72d D TdH H. DCLHbD FE3AHFRRAER D
e LT, 77 2 HWAMEN - L% 3 v 7 ETFVERY
fToTws, HMeEREHHmEs 3 v 7 ERETFT V(IR
Za—Lao DR+ HAAZEEIC X ARG EEAE) L il EIER

ETHIME Y 3 v 7 EERE T V(ABRIRIEBE I X 5 1EEp dim)
DZOREY, FNEFNOKBERECBTA2BHANE/7OY V3
AI(DCLHb)DERMERIEL TV E, TRLDEREFLVDOERTE
i, EHELVWORBET A A TIIRERDS L, FTOLAE
WM %) EESMB I RTEIRICE T, FHG LB TLE
AZFHM 758 LIEELRBEIRELZLEFERICL
Twh, £70, ZGBEHIC L 2EMIME Tl ER IR
20, pORELKERMEED OFHREARRHMM®S 3 v
PRILS L, BerhHABEZETAHEIMEIIZ> TS
2DOTHb.

HEBRET IV, BxIEEL L TELEBE, A5 F—F
BRAETR(EREEE M), BERETERAGSHE, AEERS
Bo4aBELrBE, BT 0 Y EH(DCLHbE S I- & 84
BEDOMIZBWT, 2HOEREESL L URMEKSEENL, FTh
RO MiE & B REDEDFELYBH L T\ 5.

EREWIZT Y VS, BIOERERA, FHRE:, UEHB
WOEE, ABWIMBIER, 84, BREREIN, BIomzE
EHO—ERMEOHELIT). —HOERICII214BM*ET
b, COEETO M-V, BEIERERRSICL - TR R
SHEIME S B VISIEEIME * B o 7 BE I HRREA R, HEmRE
WA SN THEERE, BB LUBRARBRTIHEXIT Vo
TG BREDERN L HERGEEOHE*HE L TELRD
DTH A, FEBREIRET2OT7 ¥ 2BV AEEQETI XS
BEXQIH=80F) CHAE T TIZASTHNERZ T L 1=,

*To whom correspondence should be addressed.

DAL #E K FEF I MREFL, Department of Anesthesiology, Hokkaido University School of Medicine, 2)4t# 8 KF¥E ¥ M5B 25 AM %, Department of
Cardiovascular Medicine, Hokkaido University School of Medicine, 3) AL K K ¥ EF R 7R BIEREE S 52, Department of Environmental Health

Sciences, Tohoku University School of Medicine. .

biBERFERFIERENE, T060-8638 FLRTTILIXAL 154757 T H, Department of Cardiovascular Medicine, Hokkaido University School of Medicine,

N15 W7 Kitaku, Sapporo, 060-8638, Japan.
AR 199841231 .
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UBRE R BB ¢ T Y L NMBOIF QEA— 0 | 2 =s¢dVIN (9
* 529y (puIqo[Souwray paxury-ssoi) uuidseld = qH1DA (S
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Effect of Recombinant Human Serum Albumin on Hemodynamics
in a Canine Model of Hemorrhagic Shock

Hideaki Kido, Yoshiji Kubo, Kazutaka Hayashi, Satoru Inoue,
Takeshi Uchida, Shuichi Hanada, Norifumi Nakamura

Wiggers & D HEEIZHE U CEYIMEMBP) % 1B 12472 D 40mmHg KT S TR L7 XD 3 v 7 €7 VBT 55% &Iz
FHMBZ e VIET V7 I L (HSADRIR T IBREE L P ITRET L, FLERIMY ¥ 7 VI(LR) & HBARET L 72, 5% tHSA % BLIME O
MEEBIVEEREIET S L, KIZHEPL»LRMBPO LR, (FHHEECO)DEEN A LNIzHS, FEEEIE T CEIREHE
(LVEDP)3 & UEHH.LEIRECVP D ERHICER L2825, HREEL LTUIBEESRLEHRI SN, $72, 5% HSAD2/
MEEOIRSIZE HCORBMATHEDHLSEIZHEIML2A%, LREFEAL THEEEICEMSIE2DILERLROFESERIMMEETH-
72, 5% tHSARBEMIZ & V& TF L/MBPRABAEH L Y bABICAE S, 2B3BEB L BEDLRICKRTOEELRLZ. CO
125% tHSADE 512 L 2 BIEORFEIIBL»TH Y, KE5H~28EMBICBEMATEICEELZDIH L, SEBETIIFRSETHR
WEHEIZREL, Ya v 7BOLKRy PTERIREBICEAEMZ /R L7, 5% tHSAIIHEIRE % BMATOREIZEF THIERL, LIS
T LEME BRI AREEA, 07 HIIEEE &, L UOEMBOERIGE - IRERICEEBERIZS hho /o RS
BECIREFRGEOPO, VKT EHHIL, T3 v 7 IlXVERINALTY F-—YAPLORAEEROLEME/RL. 29 Lzl
M3y ZIZBITE5% HSADIPRBEREIFESERRIL, FEOREL-BEREERFHRICLIVEINI- DO LEE SN, L
oz e Hhs, 5% HSAIZHMME Y 3 v 7 IZBWTHERIEE Y AL P ORRMICERET A2 L1124 ), #EEGRT LOAME,
DHHE L COBREEOWEL RT I L0HLPE Lo 2.

Effects of an infusion of 5% recombinant human serum albumin (tHSA) primarily on the hemodynamics were evaluated in comparison with the
infusion of lactated Ringer's solution (LR) in a canine model of hemorrhagic shock prepared by reducing mean blood pressure (MBP) to 40 mmHg
for 1 hour. When 5% rHSA was infused at 2/3 of the volume of bloodletting or the same volume as bloodletting, rapid increases in MBP and cardiac
output (CO) were observed. However, in the isovolemic infusion group, left ventricular end-diastolic pressure (LVEDP) and mean central venous
pressure (CVP) were increased markedly, and the recovery was delayed. Therefore, 2/3 the volume of blood loss was considered to be appropriate
as its dose. On the other hand, about twice the volume of bloodletting was needed to induce similar recovery in CO by an infusion of LR, but CO
decreased rapidly after the end of LR infusion, and the condition tended to return to the state of pump dystonia during shock. 5% rHSA induced a
significantly greater recovery of MBP than physiologic saline and LR. 5% rHSA restored the pulmonary artery pressure to the level before
bloodletting and transiently increased the cardiac load, but the cardiac load was normalized after 60 minutes. It had no effect on the isovolemic
systolic or diastolic function of the left ventricle. Concerning the respiratory function, it prevented the decrease in PaO, after the administration and
accelerated the recovery from acidosis induced by shock. These improvements in respiratory and hemodynamic parameters in hemorrhagic shock
are considered to be derived from a consistent effect of 5% rHSA to maintain the colloid osmotic pressure (COP), and a successive restoration of the
circulating blood volume rapidly and protractedly better than crystalloids. —Key Words: Recombinant human serum albumin, Hemorrhagic
shock, Dog, Hemodynamics, Lactated Ringer's solution.

EENEMEREARIIZER, T573-1153 KBRAFH 5 1818 K 52-25-1, Pharmaceutical Research Division, Osaka Laboratories, Yoshitomi Pharmaceutical
Industries, Ltd, 25-1, Shodai-Ohtani 2-chome, Hirakata, Osaka 573-1153, Japan.
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Established foundation on the administration volume of 5% rHSA in a canine model of

hemorrhagic shock. 5% rHSA were infused at 2/3-fold volume of bloodletting (O, n=4)
or the same volume as bloodletting (@, n=5). V : venesection, I : infusion of 5% rHSA.
All values are expressed as the mean & S.E.M. *:p<0.05, **:p<0.01 : significantly
different from the values before bloodletting (ANOVA following Dunnett's multiple-

comparison test).

18

ALM# Vol 7, No. 1, 1999




(LVEDP, CVP)AMEF L 72, 5% rHSA% I E O M & 12EV2/3
R BEEAT AL, MBPIZBLMATD#80%- F CoIE L7-.
COHGMRTERIIIBMMATL » bBEERLA, H5RT
BI1V0L2KHEZZEAT S LAMEICETHELA. RO LA
LVEDPB L U CVPIZBW T HEBEI NS, Thiixd L, SEH
TEBE TSR T ER B M AT L1230 L 72COD k5465285 R
FRBLTCHEMEE/RL, LVEDPB L U'CVPLIESI2 X W EEE
CERL, »OREMNBEERSHICH LEET 2EmMERL
7z, HetiZ2B3E0EE TIEM2I% BT LD L, SEH

2/3-fold volume

MBP ( mmHg)

20° Msp,ﬁ_é 1'5 3'0 6'0 1é0
Time after infusion {min)
{+fold volume)
200
180
<
S 160
©
Q
o
~ 140
o
I
120
100 !
mBp 11 2 15 30 60 120
40mmHa83 3 Time after infusion (min)
(-fold volume)
47
*
*%
3
*k
£ *%
£ ok
3 2 I
Q
o
1 {
—d
0 T r—r— v —
mep 112 1530 60 120
40mmHg§3 3 Time after infusion (rain)
(-fold volume)
Fig. 2

ETIEMSBICETET L, MBEHERIEL»-72(Fig. 1). UE
D Ehb, 41 XHMBEY a v 7 EFIVIZ5% HSA % AT 5.
5546, BOENDSEXHET 20LBEHTHY, 23R
PRYLEZ LN

EE2 BEEELOE

3.1. RBRRICRITTHEE(Fig. 2)

BRMLIZ & DAETF L7-MBPIIATER D E B A M 0238 B R 512
L DEMEDRI62% I ETHEL, HR5EBMEZEELTH AR

2-fold volume

MBP ( mmHg )

20- = —r— v -
MBP 21152 15 30 60 120
40mmHg 3 i
(oid volume) Time after intusion (min)
2001
1807
£
E 160
@
©
8
~— 1401
[ane
I
120
Jmfﬁl
100

MBP
40mmHg

21152 1530 60 120
(4:311 d volume) Time after infusion (min)

CO (Umin)
N

T
T v —
2115215 30 60 120
Time after infusion (min)

MBP
40mmHg

3
(-fold volume)

Effects of 5% rHSA on systemic hemodynamics in a canine model of hemorrhagic shock.

5% rHSA (@, n=5) and saline (O, n=5) were infused at 2/3-fold volume of bloodletting.
‘Lactated Ringet's solution was infused at 2/3-fold volume of bloodletting (4, n=5) or the
2-fold volume of bloodletting (M, n=4). All values are expressed as the mean + S.E.M.
*:p<0.05, **:p<0.01 : significantly different from saline group (ANOVA following
Dunnett's multiple-comparison test in 2/3-fold volume infused groups).
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Fig. 3 Effects of 5% rHSA on pulmonary hemodynamics in a canine model of hemorrhagic
shock. 5% rHSA (@, n=5) and saline (O, n=5) were infused at 2/3-fold volume of
bloodletting. Lactated Ringer's solution was infused at 2/3-fold volume of bloodletting
(A, n=5) or the 2-fold volume of bloodtetting (I, n=4). All values are expressed as the
mean T S.E.M. There were no significant difference among the groups (ANOVA
following Dunnett's multiple-comparison test in 2/3-fold volume infused groups).
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Fig. 4 Effects of 5% rHSA on left ventricular loadings in a canine model of hemorrhagic shock.
5% rHSA (@, n=5) and saline (O, n=5) were infused at 2/3-fold volume of bloodletting.
Lactated Ringer's solution was infused at 2/3-fold volume of bloodletting (A, n=5) or the
2-fold volume of bloodletting (M, n=4). All values are expressed as the mean = S.E.M.
*:p<0.05, **:p<0.01 : significantly different from saline group (ANOVA following
Dunnett's multiple-comparison test in 2/3-fold volume infused groups).
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Fig. 5 Effects of 5% rHSA on right ventricular loadings in a canine model of hemorrhagic shock.
5% rHSA (@, n=5) and saline (O, n=5) were infused at 2/3-fold volume of bloodletting.
Lactated Ringer's solution was infused at 2/3-fold volume of bloodletting (&, n=5) or the

2-fold volume of bloodletting (Ill, n=4).
*:p<0.05 :

All values are expressed as the mean = S.E.M.

significantly different from saline group (ANOVA following Dunnett's

multiple-comparison test in 2/3-fold volume infused groups).
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Effects of 5% rHSA on left ventricular function in a canine model of hemorrhagic shock.

5% rHSA (@, n=5) and saline (O, n=5) were infused at 2/3-fold volume of bloodletting.
Lactated Ringer's solution was infused at 2/3-fold volume of bloodletting (&, n=5) or the
2-fold volume of bloodletting (M, n=4). All values are expressed as the mean + S.E.M.
*:p<0.05, **:p<0.01 : significantly different from saline group (ANOVA following Dunnett's
multiple-comparison test in 2/3-fold volume infused groups).
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Fig. 7 Effects of 5% rHSA on respiratory function in a canine model of hemorrhagic shock. 5%
rHSA (@, n=5) and saline (O, n=5) were infused at 2/3-fold volume of bloodletting.
Lactated Ringer's solution was infused at 2/3-fold volume of bloodletting (4, n=5) or the
2-fold volume of bloodletting (I, n=4). All values are expressed as the mean = S.E.M.
*:p<0.05, **:p<0.01 : significantly different from saline group (ANOVA following
Dunnett's multiple-comparison test in 2/3-fold volume infused groups).
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Fig. 8 Effects of 5% rHSA on colloid osmotic pressure (COP) and hematocrit (Hct) in a canine
model of hemorrhagic shock. 5% rHSA (@, n=5) and saline (O, n=5) were infused at
2/3-fold volume of bloodletting. Lactated Ringer's solution was infused at 2/3-fold
volume of bloodletting (4, n=5) or the 2-fold volume of bloodletting (ll, n=4). All
values are expressed as the mean £ S.E.M. *:p<0.05, **:p<0.01 : significantly
different from saline group (ANOVA following Dunnett's multiple-comparison test in

2/3-fold volume infused groups).
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Stimulation of Cytokine Production from Human Peripheral
Mononuclear Leukocytes by Hemoglobin Vesicles

Keisuke Eguchi®, Masato Mitsuhashi?, Koichi Kobayashi®, Hiromi Sakai®, Shinji Takeoka®,
Eishun Tsuchida®

Poly(oxyethylene) CREMEA L 721) ¥ BRE Z 0 FR/MEAKICBRAET 70 U 2 NE L 2AE S 0¥ V/NAKHDLY)DS, © kRS
HiAHRE % ¥ L Tlnterleukin(IL)-10., IL-1B, IL-6, IL-8, IL-103 & U*Tumor Necrosis Factor(TNF)- ¢ % B &2 = & % in vitro CHES L
7z, & bRAEIMEALHIA 2 HbVAEAE T CARFRE 2 5 1685RIEE 2 L 72 1% 7> 5 Enzyme Linked Immunosorbent Assay(ELISA)E (- & Y IL-1a,
IL-1B, IL-6, IL-8, IL-103 & U'TNF-a & e L 7245, IL-2, IL-438 & Ulnterferon(IFN)-yIZAR I S e o 7=, F 72 M EES SR R
DOHOVAELET TOREELFENOIIIL-6LIL-8% M L7z, ChODFERIE, HWVEEROL MIBELZBIZBIN ) 294 A4
COBEPERIIEZ HZHEBIIOVWTEHL T ETlENH LI DEEZ LN,

Poly(oxyethylene)-modified vesicles encapsulating purified hemoglobin(HbV) stimulated human peripheral blood mononuclear cellstHPMC) to
release interleukin(IL)-1a., IL-1p, IL-6, IL-8, IL-10 and tumor necrosis factor(TNF)-a in vitro. Incubation of HPMC with HbV stimulated HPMC
to refease IL-1ct, IL-1B, IL-6, IL-8, IL-10 and TNF-ot into the supernate at 4 to 16 hours, though release of IL-2, IL-4 and interferon(IFN)-y into the
supernate was not detected. HbV also stimulated human umbilical vein endothelial cells to release IL-6 and IL-8. These results indicate the
importance of understanding biological response provoked by HbV infusion into human bodies. —Key words:Hemoglobin vesicles, Cytokine,
Human peripheral blood mononuclear cell, HUVEC, ELISA, RT-PCR.

1. ®E

A PH =71 =S UY ¥ (SF-HO)I LM % X 72
BRFEERAE GEHMREHD)IIRERK CTT TIIEEL  DERAER
PITONTVEERIZH 520, EFKREICL D LNERESE

THRGRORICEBBET 27200 —PL3r2 L2 HHET 5.

2. ERFE
21, b FARBMBSMEE & & S EE AR AR SR

RTDIENPEL,IIARDY, ZORERIRBROTIITH
b, GEFEOBHATIOV Y Y VIRE SR/ IZH
LS EAREONE 7T L /MIABHbV)E, FERERIHD &
B L CMBEAREELSH V2 LOBR 2L, 2ORDSLEE
EREER ET 259 L PRE SN TV B, BRARBOBRRSIZIX
Eo T\, KEFFEIE, HVERS L72BRIIB I 24650
DEDTHLEY M M A VEEAOEE % ¢ FREMEMME ¢
M BRI IR T VB RR TN, ALBREREOE

BEZ3IAOEBAFF - ODHEBLA-KHLED S
VACUTAINER CPT Cell Preparation Tube(Becton Dickinson, USA)
EHWTRA—H—070 b a— )UiZfE B 5E & 30508
L72. 96X 7L —bD&EY 2 V22X 10MEOBHBK % &t
100uL D 10% FBS{RANRPMI-1640(GIBCO,USA)E # % 43 L 7z,
b BT ERIR N R M BE(HUVEC, Clonetics, USA)I4EER L 7= b
OEFBALK. M) 7Y B L 7HUVEC % 10%FBSiR & A
FE#h #1122 X 10°/100uL Dsingle cell suspension’z 5 & 5 [ZFHEL T

DN AT Fm BE i % 23548, General Thoracic Surgery, Kawasaki City Hospital, 2)Department of Pathology, College of Medicine, University of California,
Irvine, CA., 3)BRIERB K FEZIIFL, Department of Surgery, School of Medicine, Keio University, 4) F- G H KB T 2B AL~ ¥ — B F{LEHF
322, Department of Polymer Chemistry, ARISE, Waseda University.

Correspondence to; B IEFRBM A FEFIIH T160-8582 HETERH 15X {5/4HT35, Department of Surgery, School of Medicine, Keio University, 35 Shinano-
machi, Shinjuku-ku, Tokyo 160-8582, Japan.

WICEF995E3A 128, BRM99E3H26H, FHo9E3H28H.

ARTIFICIAL BLOOD Vol. 7, No. 1, 1999 27




96X 7L — bDF7 x VIZHE L. 37C, 5%CO, T TR
#iE, b FERAMEBEMHEIZIZ) R -4, AbE-TT7 )=~
Truvy, NEZFUY L NEEE, b MEEERNEMEICE
APO—T 7Y —AEFOE Y, NEFOE Mk ZEERT
FNEFNRML TEREREB I 2o 7z,

22. YRV —L

HbVOANEITARNS T 2 ) B Y — LOREIZIRERE T LV —
LPPG-1(H AL & vy, pH7.41 I & N7 =R AIEKICHE
HiRRES.6g/dLE % B & 5 \CFRE L 72 (BE B ML 1, 2-dipalmitoyl-sn-
glycero-3-phosphatidylcholine:cholesterol:1,2-dipalmitoyl-sn-glycero-
3-phosphatidylglycerol=5:5:1). = O JR'E &K ITHOVAHIRIC BT
ZHbERE10g/dLIZH Y L, RRI3229£55nmTH o7z, T 7z,
1,2-distearoyl-sn-glycero-3-phosphatidyl-ethanolamine-N-[Poly
(oxyethylene),, (POE-DSPE, Avanti,USA) & #A R HE I3} L 0,
0.035, 0.093,0.176mol% DATEFIDIBEE L 25 & 5 ) KV — L5H
WAL, 37CIC TS HEIRICB I 20w ) Ry — AAKRENICE
ALLDDOEREL.

23. 2bO-v7U—A~"EFOE>

HbVOER &R B A O —< 7)) —AEZ T ¥ V(SF-Hb) %
PHTAIZAR S N A AR K IZ10g/dLOEE & % 5 X 512
L7zb0x @R L.

2.4. ANEJOE /K

HbViZ, BERRICHE-> THBLL /0. SE-Hb@WAHIZ L) Ry —
LEFSEORABEF THEETCHEREL, AREICHLT
0.22mol%DPOE-DSPE%*#EA L7: b D # HE L, KEkREHEHEA
EAIZE D 10g/dLICRE L7z, 2BRERTHERALALYRY -
L, AbO—<7Y—AETrQE s, ANEFOY /KOS
FREFS LXMW TRHOERTEZZEETH o 72,

25 BHEY A FHA L ORTE

2L THELZe PRMMEEMEE &0& T oV ICHRIRE
HEEAIEK, POE-DSPEDBHIE DR LAEHD) RV — A,
SE-HbE & CHbVEBHI00UL 2L T, 0,4,8, 168§#37C, 5%
CO, FTHE L 7o, 15000pm T205& & BT %\, LiE%ME
WL, #5EF 20T TR L 7.

Enzyme Linked Immunosorbent Assay(ELISAYEIZ & D, BAER
F U 72553 B9 Onterleukin(IL)- 1¢, IL-1B, IL-2, IL-4, IL-5, IL-6,
IL-8, IL-10, Tumor Necrosis Factor(TNF)-a3 & UInterferon(IFN)-y
DOPEX B % o7, ELISAHEIIBIOTRAK ELISA system
(Amersham, England)% 70 b T — U IZfé > TEMA L, 450nm DO
£ Tspectrophotometer(Molecular Devices, USA) % FV> Tl L 7-.

58 °T BE#E R I3 IL- 1o, 10.24-400pg/mL, IL-1B; 10.24-400pg/mL, *

IL-2; 38.4-1500pg/mL, IL-4; 10.24-400pg/mL, IL-5; 15.7-1000pg/mL,
IL-6; 10.24-400pg/mL, IL-8; 25.6-1000pg/mL, IL-10; 15.36-600pg/
ml, TNF-o; 25.6-1000pg/mL, IFN-y; 25.6-1000pg/mLT& 1), #I%E
HiFELEET AEEEORKIE, BULFRE LTHEL:. &
S R RRETII Welch's t-test & FIWVTATV, P<0.01% b > THEE
HH AL,
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26 BIEYA MHA L OMETFRR

2L CHE UM 2.5 LMK/ T & &b IZ4REE
R, 2X 1048 DMHFE D> & TRIsol Reagent (GibcoBRL, USA) % A
Vi Ctotal RNADIHMHI 2 B 2o 72, #HH L 7ztotal RNA L D
Reverse Transcription-Polymerase Chain Reaction(RT-PCR){E % 1T\»
L FEHEY A M A Y OmMRNAORBOEEL DL/, RT-
PCR % (X Amplimer Set (CLONTECH, USA) & RT-PCRH R E (Perkin
Elmer, USA)2fEH L C7 0 b 2 — WIZHE> TITV, 2% 7 H 11—
ATV CERIKE L7,

LHERBLUEER

3.1. POE-DSPESEIBENRL 2B RV - LBEETICH T
3RS

t PAREMBEEMEEL) R -~ LOFETCEELLER,

IL-1o, IL-1B, IL-6, IL-8, IL-1035 & O'TNF-aDEAYZDH LR, IL-
2,1L-4, IL-5B L IFNyOEAE W Th b Bo b h e d o7z (I
FEHHELT) . 280KV —L4%FME 32 bRHIMEZE
2EREICI6REI I CEE LS ThOY A P 4 U bllEsE
UTFTHho7:. POE-DSPEHENREDR L 24D KV — A
TIIIL-10-CPOE-DSPESfIRE0.176mol% D 1) K — A D KB
DY RV -4 LB CTI6REETHEICSEL R L 72(P=0.004)
PAMZIZIZFME DM@ R R L, POE-DSPEDSEIE DN KHEY
A M HAVEEIIEZAHZBIILEALTOON P72
(Fig.1).

3.2. SF-Hb & HbVEFE T & 1 3 RIS

b b oRAYIM B A% AR 2 SF-Hb E HbVAFAE FICF N FNEEE L /-
Ba&, VRV - LHBEOBELFEEROYA M4 L OEEHNR
»HN7-. HbVIZISF-Hb% &F L, POE-DSPESERE A
0.22mol% & BikE L > TWAED, 4 M4 VEAIZIZYR
V— LBAROGE B L THITIZREBII 272, HBHE B
FAY M B AZ LD HIL-8 & TNF-a D 2 Hlli#$ 5 Z L 12D T
B3 TIZRENDH LD, SEEHbEHDVDFRETFTCTCOH A bAoA
VOEEDENERET AL P REDEZABIZBNT, IL-
1D 16EFEMEDSE-Hb THEICEMEE R L, TNF-aD4RHEL
SEFEIEATHbV CH B ICHE % R L 7=(Fig.2). $7-HUVECZ AW
72 % TIZSF-Hb EHbVHEE T CTIL-6 L IL-8DEAZBDH 7.
HUVECOIL-8DEEAIZSE-Hb E HbVDIBEZ B L THITL AL
IO LN D o725, IL-6DEEITISF-Hb DA ESD & 168F
B THEEICHER L 72(Fig3).

3.3. BIEY T b A A L OBEFRR

b MERMMEZMRED S OEANED LN 7zIL-1a, IL-1B, IL-
6, IL-8, IL-103 X USTNF-ai2 D\ THOVAFFE FIZ4BE RIS BH O &
H A4 A A ODmRNADREB #RT-PCRIETHEZ L 7. HbVE D
ZTICARSRREE L 72354, IL-10DHMImRNADRERIIZD Hh
o775, HOVEE F T4 E L 25681, £hEhoy
4 A4 OmRNARB % #E2 L 7-(Fig4 LE). TNF-aD/ XY F
DY T FVDETTH » HERIY » TLdhD ¥ —HKhd i
Mo 72720 h & B\ IZPCROFMT L ORIEH I KT C & %
o7z, HUVECTIZ, HbVENIZ § 4k E L/ E, IL-6
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Fig. 1 Effect of co-incubation with surface modified liposomes with 1,2-distearoyl-sn-glycero-3-phosphatidylethanolamine -N-[poly
(oxyethylene), . J(POE-DSPE) on cytokine production of human peripheral blood mononuclear cells.
POE-DSPE compositions of 4 types of liposomes( POE-0, POE-1, POE-2, POE-3 and POE-4) are 0, 0.035,0.093 and 0.176mol%,
respectively.
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Fig.2  Effect of co-incubation with stroma free hemoglobin (SF-Hb) and Hemoglobin Vesicles (HbV) on cytokine production of human
peripheral blood mononuclear cells.
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Fig. 3 Effect of co-incubation with stroma free hemoglobin (SF-Hb)
and Hemoglobin Vesicles (HbV) on cytokine production of
human umbilical vein endothelial cells.

CIL-8OMRNAD R % 380 72, HbVAETE F C4BRRIREE L /-3
EIL-1a, IL-63 & UIL-8OmRNADREB #3072, HbVOELE
OFEIZEDLL T, IL-1B, IL-108 X ' TNF-a®mRNADFEH I
Fd LN R oo 72 (Figd TR).

Xiao-Lan 53V RV — LARNEEINES OV U FERE T ORI
U 1F > $¥H D macrophage & endothelioma D HIBL R DIL-6 mRNA D
AWK T 5 Z & % semiquantitative RT-PCR THEFL L TV %9,
AIFFEDRT-PCRIZ X 2FEZ TIImRNAD BB 2R IZonT
FRRICERTELVD, ¥ U2 ELVRVTOENLERYH S
CEEHDOETEET DL, b MRHMEKMABOEE, HoVIZ
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Fig. 4 Effect of co-incubation with Hemoglobin Vesicles (HbV) on
cytokine gene expression of human peripheral blood
mononuclear cells and human umbilical vein endothelial cells.
human peripheral blood mononuclear cells; HPMC, human
umbilical vein endothelial cells; HUVEC
(-); incubation for 4 hours (without HbV), (+); co-incubation
with HbV for 4 hours

HOFENEZONDD, ENLIZOVTIESL R ZRFAPLE
Thhb.

4.5

ANIBRFZFEREOHRIEADO—o & LTid, BB AT
ToNnaH, 2089 RFH%X L T 2 BIIEMERLNEL B4
REOBOAMOKREHIMIC L 2B 3 v & REEES 2 Bun
FEV 3y 7IREBEEINDNCBIARE2EELLHRILE I
b, ERICBRLBENIIDL L EETET RS M ALY,
(ZIL-1, IL-8, TNF-oZ EAEiREICHRMPICHIEL TIhsD
HFHICHEEE L DX T2 LIV TORENH 51012,
Whiteford 5 131) RV — ARNAEINE ST ¥ T10%MAEE BHR L
2Ty MZIZY R F U U5 TAILTHIMEIZLAET
F, #HiR, HMIRS L CMIMROBRL, TNF-oEEOELR Y%
RO rHELTWAED,

ARHFFECSE-Hb & HbViZ 3t iz v bR RS M E M S1L-10,
IL-1B, IL-6, IL-8, IL-10, TNF-a®E4 & HUVECH & DIL-6,
IL-8DEEDFIHE 2V BLZEVHSIER -7, b 2%
ROWAEATIIS L SERREIBL 2D, ChHoDF A b
4 > OFEARLSF-Hb L HbVD IEHE DBV A ER D EKICHKS L
BICEOREREEYRT PR IFEL A TR, il o3
RY - ARNBERINES T VYV (NRC) R SIMAIIS%IRINT 5 L 4K
5% L 728512 B L TIL-638 & U TNF-aD EA S S h
HIEEHELTVA, KTt 2Mb 5 EMMBOLE S
HLTESOILERBEOHNVAHEM I TWEL -0, £MICEKERE
WML LYVOEEBOHA M I4 VEADORIGPRE SIS 2
EDERLN, dLAAANRICEEVLELRERZRE LB
FOHA M4 VIREERMT 53 0TIIRWVA, 28D

31




LTIV ETHY A Mo A v EEMRISERT s /-13H
TR ELBIIZTWRERRTETICEZONL -0,
Hb VSR MM MEAN LR SiciowLTEn k)%
YA bH A VEEORIEIIR D ) B0 hEVIFRIISRE
BERBEREDDEER D, SRIIHDVORIIC L 291 b A~
BEAEDY 3 v ZIRIBICH BERIRG LI ED L D hEEY
5z 2B, BRTOMASHISEL - A\ TRL3%K%E
FRTAIELVVETHDLLERS.

EF

AEFFEO—ERIE, FH10FFEE AR FITICE B &% B o
EEMEHENLMBERAETEICL > TiTbh /2. 72, IO
EME, BEEAL 2 —< 23 4 T2 RIRE S RE S E AT
FHEEEATMHEFERDF)ONE~D B RAFEERESEE
SRS BLTHELTRT A,

sEXM

1. BOEE ALEZEERAEL L To AL DR & BKRE
H. BHAERIR 1997; 55:2439-46.

2. BTHEZ. BFERAEEIZOHR. A THH2E 1997;26:920-
6.

3. Sheffield CL, DeLoach JR. Nonencapsulated hemoglobin-based red
blood cell substitutes: An updated view. Biotechnol Appl Biochem
1991; 14:249-55

4. Nakai K, Ohta T, Sakuma I, Akama K, Kobayashi Y, Tokuyama S,
Kitabatake A, Nakazato Y, Takahashi TA, Sekiguchi S. Inhibition
of endothelium-dependent relaxation by hemoglobin in rabbit aortic
strips: comparison between acellular hemoglobin derivatives and
cellular hemoglobins. J Cardiovasc Pharmacol 1996;28:115-23.

5. Tsuchida E (ed). Blood Substitutes: Present and Future
Perspectives. Elsevier, Amsterdam, 1998

6. Izumi Y, Sakai H, Hamada K, Takeoka S, Yamahata T, Kato R,
Nishide H, Tsuchida E, Kobayashi K. Physiologic responses to

32

10.

11.

12.

13.

14.

exchange transfusion with hemoglobin vesicles as an artificial
oxygen carrier in anethetized rats: changes in mean arterial pressure
and renal cortical tissue oxygen tension. Crit Care Med 1996; 24
(11):1869-73.

Sakai H, Takeoka S, Park SI, Kose T, Nishide H, Izumi Y, Yoshizu
A, Kobayashi K, Tsuchida E. Surface modification of Hemoglobin
Vesicles with poly(ethyleneglycol) and effects on aggregation,
viscosity, and blood flow during 90% exchange transfusion in
anesthetized rats. Bioconjugate Chem. 1997;8:23-30.

McFaul SJ, Bowman PD, Villa VM, Gutierrez-IMJ, Johnson M,
Smith D. Hemoglobin stimulates mononuclear leukocytes to release
interleukin-8 and tumor necrosis factor o.. Blood 1994;84(9):3175-
81.

Xiao-Lan Z, Wilda CMG, Nancy DP, Florence.MR. Kinetics of
cytokine gene expression in macrophage and endothelial cell lines
following liposome encapsulated haemoglobin(LEH) treatment in
vitro. Cytokine 1996; 8:541-47.

FNES. AR ERSEAET YL A - Ab—L L%
B L. AR ERMEE 1996,97(9):771-7.

B TEKER, A0 EA. SIRS & ZBEAEDHERFE LT
%A 714 . Biomedical Perspectives 1997;6(2):133-9.
Okusawa S, Gelfand JA, lkejima T, Conrolly RJ, Dinarello CA.
Interleukin 1 induces a shock-like state in rabbits. J Clin Invest
1988; 81: 1162-72.

Whiteford M,Spring A, Rudolph A, Neville L, Abdullah F,
Feuerstein G, Rabinovici R. Effect of liposome-encapsulated
hemoglobin on the development of endotoxin-induced shock in the
rat. Shock 1998;9(6):428-33.

kBT =, FHIG—, B E, PSR IEH, EAET %, i E
e, INOER, MOEE. )RV - 2RBEANEI7 DY /I2&
HEMBRREIERET 4 bh 4 EEOEH. ALK 1998;6
(1)13-6.

ANLIM# Vol 7, No. 1, 1999




y Fenestrae

Demonstrations of Filamentous Molecular

Jorgen Rostgaard and Klaus Qvortrup. Microvascular Research 1997;53:1-13.
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Fig. 1

Schematic drawings of capillary fenestrae containing filamentous molecular sieve

plugs, tentatively named fascinae fenestrae. Midsagittal (a) and tangential (b)
sections are shown. The filaments of the plugs are depicted as brush-like
proteoglycan melecules—drawn to scale; they are composed of a protein core with

glycosaminoglycan side chains.
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