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Drug metabolism coupled with oxido-reductive reactions
of hemoglobin

KH R
Akio Tomoda

Fo3cELeR

RO F + 7 0 — AP4S0EYCHICHEM L TW A I LIRSS NT WS, L LA, FF7a0—aP450& ez 7o b
RV T7 4 ) VEEANLAZEUANEZ O OEYRBHAEICOVWTIZITILAYEHEN T W -7, RBHTII~NTE 7oL ®
HRIMERIC L 2 EHBRICOWTHOINEI TORELMBHUL, ~Eo by DEHNERLPBHET 3,

Abstract

Drug metabolism by microsomal cytochrome P450 in the liver has been extensively studied hitherto. However, human hemoglobin, which
contributes to the transport of oxygen in erythrocytes, and has protoporphyrin IX heme inside like cytochrome P450, has attracted little attention
in terms of drug metabolism. Present reviews are concerned with the researches on drug metabolism by human hemoglobin, coupled with
oxido-reductive reactions with human hemoglobin, or human erythrocytes and with the significance of the drug metabolism by human

erythrocytes.

Keywords
cytochrome P450; hemoglobin; human erythrocytes; drug metabolism; oxido-reductive reactions

1. %8 oty DR LRTT e E B L TRBICABHEINSE Z L5
B IIERICBCTHREEED R LTEELLINT hrihoi-»,

HBHY, FELTUFRTITbNE, ZOFRICEBI 5 WH A X TIIE PFERe~ES O 2L 3 EYHHE N
3370V —2ICHFETLF 7 0—LP0RICLEELDTH 7ebroBLETKIEE BE I LN L N FE TOWRLLZE
I UNEELDOBRIUCEVIRENTERY, —F, HRIMEKIZ  FEENTR L, EWRBICB T oK MEKE ~E 7 0L D%E|
EREFRLT, BEOMRBERRBIADLBICEELRE 2 PEET D,

FELLTwa, AKICBITSekMEREIEEICL THED

2EFIZLET LI EN L L FNEEMY ) AR5, KlER 2. NESOERFRMERIZ & 2 EYOKEILRS

EBWTEBEROERICERK L T 2008 ~E 70y THY, KD F + 7 v — L P4501C & % kB s fLEBIIZ
HRMERP D F X7 EDIBUYL L2 EHT WL, ~ESBEY T=)rDXBILTH B, 7)) = B3RO T/XFT /7
DBEREIZONWTIEIN I FTL %, BROBETH 557, N EVIZaSIN. L A=Y (-

ANEZDECIZF P 7o —AP40 LRI PRV 4 )

CHABEULANLY VNVBETH DL, O EITKRIMERND~E NADPH cytochrome P450 reductase
70 B EYREHOMEEE L > T W B REREZ REL T3
LPLHs5Ink ) 28k skmnER2ED - 72HF3Ei33E NADPH><cytochrome P450 (Fe3*)>Cp~aminophenol
Wi, Mieyal®®ReCarrell 3 L *Winterbourn'® & [3~€ NADP cytochrome P450(Fe?*)~ “aniline + O,

7ot viZldoxidases L TOREREDH D L 2Fahg L7, £ 72, EFARMERICIZF b7 20— 2P450RIBEE LD, FRICD
KALDWHETL~NEZnE 2L YW DhnEYiz~E T PrbLTT ) = DKL B 5 2 EKEL®PIZLY

FTRERK P T160-0022 WREFHERXHE 6 — 1 — 1, Department of Biochemistry, Tokyo Medical University, Shinjuku 6-1-1, Tokyo
160-0022, Japan.
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Thb.

ZZCE bARMERIZ3S-EFaXxs T b= vEERML,
37TCIZTA vFax—Ft L, KRARWONEZ o rDEELKX
IO W TRERI I % AR 7V 5 R U Ak EE 2 AT
-7z (Fig.da,b). Figdald 7 VR S EKEIObkE) ¥
-2 THY,FigdblIFNE2 XN AF v o= ZFETH LI
WHREPRT., 208%E, Alkbotxi~Trob sk
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KA PANEZabE v ~NEBILL T o7z, L LA s, 605
VIBEl3 A P~NEZBEVBERIZEAYENL TR, 20
SEIEREINA AT OE Y S3-E YT LSS
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[Tomoda et al. Biochem. J.1984; 222: 755-60 X ) %]
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Fig.s5 bt bRMERICHEITEL F3) VEEOERORFEIAE S
a, b FRMIEKIC3-EFoXe P b= vEERML,
37CICT2ERIA > F 2 x— b L7 —EF T & ic e
PRI, FOEMGER 7 77y 7 XAG-25(fine) &7 7
LB LTAHV PGy (V%) L BEED)
FERULL 72, S OAFICHOWT R HETHRT L
%éb%mmasnévy+ﬂu>$m$mﬁmmﬁ%
s
[Tomoda et al. Biochem.J.1984; 222: 755-60 X ) #% ]
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H-7 2/ %49 -3-7F v OfbFREER & 2RI IBIZONWT
Fig ILUIR L7z, 26 DfLEWITHERIKBHETH Y, IUEE
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BWT 2 F /A L DDOERBEN 72/ XD THES
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[Tomoda et al. Biochim.Biophys.Acta 1992; 1117: 306-
314 % 9 #xf)
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HEOILAHICOWTREHIN T 7 L2 Lad s,
KHE S I BRI LI 2D, RESVF VR, A
NETIa7=z/ =L EZDFEEKGNVIT I/ 72/ -,
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3-bFoXs7Pr o=, -t Fox ¥ X L=), L-DOPA
7 Y DEFRIROAH~E 7ot it L UEITTER %
Lo TWwbIENFHL -T2,
Fig.12i33- bt Foxs 7y F SoMBBIC L 2~E27 0 v O

LR s 2 M2 D5 TR ERERT. -t Fexy
T b= NVBOTMZIE ) ik~ oy ZEVWEET
Bt a3 o, ZORIGIZA Y 7 —YHETTHH I N, X—
N XA FUZLY —EHETTRESI N (Figl2a), &
72, CORIBTEREIKETIHET L7 —F, X b
E70E DB E X Ty M= VBBOTEM
WX DAL, ZOEARKISEEIIA — =T X5 L FY
Z Y — T TEH A I 2 L7z (Fig.12b), Z2d3-t F
Dﬂ?/?"/ 1\7——}!/&’%6 L AXPNETRE L COELKIDITE
FERIRIET LT L7,
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Tablel - Table2i3 "EX L F VU8, ANDIT I/ 7=/
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TS EH2ZDELEFTCHNIZLDTH 5.

FOR, honftahrimTsAX o ~Eul s
A MNEZDE B L3N, EBEFTRETCIRINTIE -7
CHET LA h -72(Tablel), 272, A X ~E70E DL
~hj¢wh7=/7l/wwfo%h&X%w7:/em
2-F I/ 5-AFNT7 =/ —NDEWMDOBEETIE, H 57 —ER

—A—##ﬁ4b/XAy—tF&bfb%<W oA Y A
otz LarLids, RESVCFVCBENDBATIIA X
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Table 1. Instial rates of oardation of ozy globin and d loban by o-
aminophenol, its derivatives and homogentisic acid (uM heme/minute)

Aerobic
Aromatic .
Compound Anaerobic Control P,-inositol  Catalase SOD Catalase
(+) (+) (+) 30D
o~-aminophenol 0 12 2.0 1.2 12 1.2
2-amino—4- 0 8.2 11.6 8.2 8.2 82
methylphenol
2-amino-6- 0 0.18 0.23 0.18 0.18 0.18
methylphenol
homogentisic acid 3} 1.96 16.3 0.7 8.2 0.9
Table 1 [Akazawa et al. Tohoku J.Exp.Med. 2001; 192: 301-

312 kDM

Table 2. Initial rates of reduction of hemoglobin by o
and homogentisic acid (uM hems/minute)

rphenol, its derivatives

Aerobic

Aromatic .
Compound Amserobic | Py-inositol Catalase  SOD  Ctelese
(+) (+) (+) 30D
o-aminophenol 0.13 16 1 1.6 1.6 1.6
2-amino-4- very slow 1.6 3.5 1.6 1.8 1.6
methylphenol
2-amino-5- 0.57 1.46 82 1.456 1.46 1.6
methylphenol
homogentisic acid 10 2.5 6.4 2.5 0.7 -

Table 2 [Akazawa et al. Tohoku J. Exp. Med. 2001; 192:
301-312 X D #xHl]
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N, Z—rS—FXH A FURLY —EHE FTIHEEI N,
IDEIEREFFOUBICL DA X I ANET O DL
ISDERIIFRDI-E FaX o 7 b7 ZVEBOEA & —3K
LTwa, —F, X b~EZnbrd Bfbamic Ly 2 Mgk
’\-Eyﬂt/’\l__jldéﬂ.t DA, ANVIT I/ T2/ —
W, 2-T 3 /- 4-XFNT7 /=), 2-T3/-5-XFNT7z/
—NWICEBAPNEZTREVBRIERIGIE A Y 7 - R —2¥—
AXHA PO RLS—FOERIIEL ZT 7205 FEY
VFUURBIZLE B A PANES O E VEITKIBIE R ==K X
4 FyzaLy—FiITkVIIN, 272, Tns0fbh
oA ~eruErDBCRKIOIIEREIIKET LT L2,
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Hydroquinone form Semiquinone form Quinone form
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NRC (Neo Red Cell : MiZEM) &35 EILIRIIRET IV DGR IEHRE
Study on immune state of high grade blood exchange using NRC in rats

Wiz, NIRBR, Hp=iEf, £&EB, Ko

Naoyuki Yanagida, Akio Kawamura, Mitsuko Tanaka, Tohru Tamaki, Motoki Yonekawa

FrereR

BREGUEMIR BB, ERBMEICE T 2HAMNIEHEZ BT 2 DI MEZHR (F—2 L - KF4— - ) R) 2479 L5
TATTHEHL, L2 L, BROBTAOLMERHT L2 L IFEAHERO L L ERIINBETH S, 22T, FH 5 I1ZNRC(Neo Red
Cel) 2 L bW T EHEMBRRBWETNEER L, SIS v F 2 L 5 MR BBIIZ 5 TH -7, TDEFNDFRIERIL
ARG ES MR EIRIIIT 0 12k 72, F72, ) o BRITBIRFRBIRIC40%ED Lz, wold S, IFERiIL LA 7 ~ 8 fFicimL
72, 7 TYCLFELCREAD LR, SHIBMBRBET AT —F « v X R UREBIZA 72 2RLTWS,. T4
bbH, NRC% § bwWwic g MR o BB O 2RI, SEREREERBOWERFICRII DI 2R

Abstract

We are recognizing that total body rinse (total blood exchange) is an idea to treat severe immune diseases and to protect hyper acute rejection
in xeno-transplantation. But, total blood exchange has not been experimented clinically, because of anxiety that is severe side effects. Therefore,
we made a high grade blood exchange model with NRC (Neo Red Cell) in rats and studied about their immune state. The exchange rate was
83.5% (mean) . After blood exchange, complements were decreased to level 0. Lymphocyte counts were decreased to 40% of the control after biood
exchange. However, neutrophils were increased to 7-8 times. Immune proteins were markedly decreased. Their immune state like as a nude
mouse. These findings suggest that a high grade blood exchange with NRC is useful to treat severe immune diseases and to protect hyper acute
rejection in xeno-transplantation.

Keywords

neo red cell (NRC), total body rinse, total blood exchange, immune disease, xeno-transplantation
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2. EBAE

a. @I

EE MRS E B 7% ) B3NS SEA LI 2 OBFE
FrCRAICEBEE, a0 bo— L3N EEME  BNRS v b,
ARE190-290g %2 fHFH L 72,

b. Neo Red Cell

TNE» LHIEIN/ANRC (NRCEET% & L, 5%bovine
serum albumin# fil 2 TEEEA300-31mOsm/KgH,0ic % 5 &
FITTHEINI L D) B2, ZONRCISEARY) AUEE Fx 1L
HrLHEB LA o —27 ) —~E70b 2 ) KV -4
BT ML I AT FEERIETH 5.

c. MEIMHERIRE TN DOIER

BNFRHEME T v M 2EEREG TIC T — FIVRRER L 7. BHEREN &
fkEFEBL, =2l —ar®iTo/, A=a—VLIiTiEYY
AU FGN=A T =T NERC EHEIRY 5 15-30B2 13 T1.5
mlOEIRM 2 B U, FHEIRS SNRCL. 7Tmlz2EA L7, #fE
13357 DA » 8 —3x 2 BWT10-13EE DR L 72, Iigad i
iF~= b7 )y MAICK 5 MR HEERLE% % HIZIC Lz, KR
#%IIHBIRD & 1 B ImlI CNRCOEE #1772, (Fig. 1)
- O2

Diethyl ether
-

Interval >3min
—
Blood was extracted from the right carotid
artery at speed of 1.5mL/15-30 sec

NRC was transfused in the right jugular vein
at a speed of 1.7mL/15-30 sec.

After 10-13times of blood exchange, NRC was
continuously infused into the right jugular vein
at a speed of 0.5-1.0mL/hr for 8 hours.

Figure 1

d. #IZE

ME—# (RMERE, BmBRE, mAHRE, ~<r2Y) v b
), ) ovERE, FPHRERE, WMESREERE (C3, CH50) M#ilE
EFB Ikl Fh, A2 )y MEIC L MR HBRED,
(A HATHct - R#tgHet)/ RHHTHct x 100 (%) TEM L 72,
Vo NER, GFHRER, R SIEOMREE T3 HER O RRIN I B A
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4RI AR S —BE L L2, BEMIZEROETRT.
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n=6TI168K:E F THE I /o, FMIZ AT M#ES | 14, 19972
FHBI N0, RimBki3801.34+44.1(x10/pL) #5128.84+25.9
~, IM/HRI386.0+5.4(x10/L)i335.0£17.5, ~<=bF 7 Y v
ME (%) 1343.521.957. 12155 TIRF L2, $T7%bh, ~
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b. Y »o¥EfkEk
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168514 T1362.04
(Fig. 2).
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RIRE%1330.75+10.12, 4 Briif41334.75+9.94& % 57>,

mﬁﬁﬁ}ﬁ%ﬁﬁwlgjﬁﬂi%zwiﬁ&% (mg/dl) (n=8), M#E

72, IgMo Mg se
5%, kA Hatk 13
AHEELUF, 37404
e. C3In%EA{t
ZIETNC 3 DI
1325% L1 & ik U
FREME % T inl - 72 (
f. CH500 %4k
1L 7% 78 # Hij o> CH
Htk, 4 BeftR T
72 (Table 1).

W HifiE1332.25+11.16 (mg/dl) (n = 8)TH
t 2 TOY 7N THEE, 4 BRRESNE
H (8mg/dl & 7 - 72 (Fig. 3).

41379.38+21.67(%) (n = 8 ) TRRAE LI
72 (n=18), Fiz, ik 4EFLELRE
Table 1).

1501329 .3147.98 (unit/ml) (n = 8 ) T3 #f
»F D 10unit/mIDRHBR RELL Fiz % -
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g. ACH50

I #E 2 R ACH50(368.38+23.70 (unit/ml) (n = 8) TH
S 72h% TR HC3,CH50 & RIERIC Mg a8 ik |3 R R RAELL T
2% - 7z(Table 1),

mg/dl
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e mm ~o
0 T T T
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1 T ‘
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20
10
N <8mg/dl <8mg/dl  N.T.
Pre Immediately 4 16 hrs
exchange after Post
exchange exchange
Figure 3
Table I Change of compliments
C3 (%) CHS50 (unit/ml) ACHS50 (unit/ml)
pre blood exchange post pre post pre post
4-1 88 <25 30.1 <10.0 88.8 <25.0
4-2 76 <25 32.7 <10.0 57.5 <25.0
4-3 101 <25 34.2 <10.0 81.7 <25.0
4-4 81 <25 33.7 <10.0 72.5 <25.0
4-5 94 <25 325 <10.0 102.4 <25.0
4-6 42 <25 <10.0 <10.0 <25.0 <25.0
4-7 53 <25 29.5 <10.0 57.6 <25.0
4-8 100 <25 31.8 <10.0 61.5 <25.0
4, BE
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44

TERLT, 7v boffifatt, wHEREELZREICKTIE)
LheREIFLE. Thbb, BEEOREREICLIELEND D
P —ARBEEBRHEO TR SR LN TH S,

) oBROBLERETT S L, SEMREHRICL» b
STHIBTA ™Y v MRICEL v, SHITMBE»AEHRI N,
Mo ) ¥ SERIZ—RERIZID 5 05, BRO B s & LT,
) v EBROTFERYS T ARPITB ) P ICHBInnT
»AH5., Ly, 48, 168:M%TIIRMHEN57%, 71%I2H
BLTW3, T4bb, BREDOZ7—NAH% L0 ) Bk
FREZPBI >0 LRI LREBICL > TW3Y,

DEICEREINERO ) L oSBROENEE A L, ) BRI LR
RWERICHT2ICEMT 2600ICH 50, AETIEZw, L
L, 4BEMICT 8%, 16HERIRTHL5.5MLHWmMLTn5, C
DRBPERIBOWL, HE 52 5L, AELHMEMEHEAZEAD
Y AABENDPHEBRENT WS, ThbbRERAKMENEY
iz & 3 REMR B ORREECESBHEOBORERK S (B
) OMENCE b FEZ L5,

Wl , 707 poEm e A S L IgG,IgM & IR
REBICITRERTEZ TR B4 5, £k shE a7
VT o L TR W, & IS, IgMaiH &Ik B
REBHEORE, BHAFOBARMEREHC I L rhikb L E L
LMD, Thbb, FAEBHETLABOR MR AEABHEDLGA,
LI ELY P DIgMEIRER 7 4 V2 — TR R E, E# % Il
THYDLE—ICEZ LD, L EAARBR OB THIUITIgM
DBRFETERLD 3%, BEBHEOBACEEEMREHRN L
THEPERINL .

EEMRRRE T VOMEEERI N D, MELHRE%ICIZT
T 2, @%, MAROEELIIeEREAR GERIER) 2
MBI X DN 12 8B R 2 ~ TR IC W72 B, FRIC,
WL 13 1eM,1gG1,1gG2,IgG3Ic & i b &1 5 5, %
MERBTII NS RIEFE AP ICHAT 2 2 &, MERHk
IV HRERZDLOPHEADT B2 L2 & ) ERDGIZISE
I3IFRE I T3 5. C3,CH50, ACHS0BIERRMEE Tl 54
R ZoOBORRERL T3,

NRCIZ & 2 &S E MR #IC L ) A& ek he 3R 1K T3
5., bBAAZOBELREFBEDERIIL > THEEODH 5 2
ETIE ., Larl, BEBBROREEHEREL, 453
B 5O 3BEERIEREBRICHHT 2 LErH L, £,
EEGEREICLVI R INAHENERE L ik <
KEOWHIGHEE # T 51213, 20 L9 Zolis 2 RIZREDIN
BwEICA S, Hl2E, BHEEY) v eF, HIEZRED
R, EREKEMGERER, FTRESLEZ ¥ I MAAgis, mig_
HiA, MESNERL Y2 B4 P, INSHDEREISH
TREGIIHEH L WD, 22T, FP—=FNL - RKFs4 =) 2L
BEErUEIC s, 21T, ZOMEIcELEVWDS MAERE
ThHo, LIL, fUEHLMEOERE2B L) 2HICKED
MEEE#E2EBIL) &L, CLATF747F%>—+ L3y
7 Y OBGNTEHERPBSIN, EH3INL T Lidhn,
Thbb, CORTKIED,H LNRCHO—BDHEESR L B SLA5E
C¥Eha.

AN LI Vol.9, No.2, 2001




5. i

NRCiz & 2 & E MR HRIEHEICER L RE 23727 T
HAHH., —OIRBEBBMOERHE, T OICIIEERIEEE
HEOBGELZE LI EOLITREE» DS, T4hbb, 1 —%
W RF 4 — VO ZADEHPEHOLD L 5,

Sk

L NFEES, Kook, BRIBE—. BORERESERERIC
X9 5 MLEiFLE. WABEF1993 5 17 1 193-7,

2. Ml 2, EEE, JIINHE, L%, METES SBE%E
Mg =7, HEE— AKEHR, KITH, #HEE
1EHFEH,. Neo Red Cell (NRC) 12535 v +EEIMKR
WETNOMENL., ANLHHE1997 ;5 14-7.

ARTIFICIAL BLOOD Vol.9, No.2, 2001

3. Kawamura A, Saitoh M, Yonekawa M, Horie T, Ohizumi H,
Tamaki T, Kukita K, Meguro J. New technique of leu-
kocyteapheresis by the use of nonwoven polyester fiber filter
for inflammatory bowel disease. Therapeutic Apheresis 1999;
3: 334-7.

4. Kawamura A, Osanai M, Yonekawa M. Immunomodulation
in transplant patients by cryofiltration. Therapeutic Apher-
esis 1998; 2: 205-9.

5. Kawamura A, Yonekawa M, Kukita K, Meguro J, Witman-
owski H, Kamii N, Takahashi M, Onodera K. Clinical
application of cryofiltration. Artificial Organs Today 1992; 2:
159-76.

45




‘fournal of Trauma. 2001;50:449-456.

SHBRDIFRIRIC S BRI E A HH 5

* Resuscitation with a Blood Substitute Abrogates

Pathologic Postinjury Neutrophil Cytotoxic Function

Jeffrey L. Johnson, MD, Ernest E. Moore, MD, David A. Partrick, MD, Douglas Y. Tamura, MD,
Garret Zallen, MD, and Christopher C. Silliman, MD, PhD

Department of Surgery, Denver Health Medical Center, and the Bonfils Blood Center
and the Department of Pediatrics, University of Colorado Health Science Center, Denver, Colorado.

YRR

Masazumi Watanabe

B

SMEIC L 2 IBMEY 3 v 7 BETIREAERE L CoOBEERRE
HEPEDLOTERETH S, LI L, REINLFANIRKELR
FOEYEN AT 4 T— 7 — IRRIME R O hERZ L L,
ME# R Ohyperinflammation® £E#5 A4 (MOF) % HE{k
LELAREME S H L. UK LT, ~EZnE ko Mk
% (Poly-Heme) (329 LA T4 Z—F—2 & FhwnE
ST 5EH5, TDPoly-Hemetk 512 & 2 BHEREI G HERD
TS54 2 RN TALENRRIAT LI EBIOMENH
Th 5,

Materials and Methods

RaommyrvgEr TEIND18EL FoNMEEE 2 xH &
L72, 240 E TORMA 6128 LI 6 BALLL oo i BRif
[Ei#& (PRBCs) %457 718 &2 11 2 Injury Severity Score (ISS)
150L EoosiEts) %, PRBCs % 72(3Poly-Heme %% 5- L 72, Poly
-Heme (Northfield Laboratories, Evanston, IL) (Zpolymer-
ized pyridoxylated hemoglobinT& %. Poly-Heme®#%5- |
FRIF20HLAL (NE 7 o B2 1000gi2FHY) & L7z, SERESIC
EIMT A RME, ~E7 v 7g/dLEL FORMIZE L TPRBCs
% 7213Poly-Heme ##%4- L 72, Poly-HemeBE T L HFE 2 L T
PRBCs#% #4- L7z, BEIRIG T 4 — % — & LT, LAk,
pH, #iliBifrs, @, [SSEEEL L,

ZBH % (baseline), 3, 6, 12, 18, 24, 36, 48, 72, 120
Mgl e Eh~Y) b2 mERM % 4T, BFITFPERICEBT

HAUTHEA #HIE L 72,

1) 7o —H%4 F £ b —FKIC L 54-2 integrineDdH 7 2= v
I T&H 5CD11bB L FCD18D IR, IRk platelet~activating
factor (PAF) #li#ic X 2CD11bE L *CD18DFIH,

2) fMLPHili# iz & % superoxide anion? i

3) IMLP#ISIZ & B elastase? K

Results

PRBCs#£10f5, Poly-Hemeft 9 fFlps= > b 1) — 3 7z, WEE
DER, 1SS, 24KFRLINOREpHIA, &/Milt, ~€7 ot
IR G HATIZE 3 - 72, Poly-Heme#t 5 7 ClI BV N 128
MIZPRBCsl3#% 5 X L7 b > 72, Poly-HemeBEZ 2RI E L 72
%%, PRBCsEE10%1% 3 51(30%) 2 IIDOMOFIZ & D 3T L 72,
1) CDI11b# L *CD18

WHhERHOCDIILbRIBIIZE 3, 6, 12, 24, 36BERI#%I2PRBCs
#ETI3Poly-Hemef i g L THEIC EF-LTw272. CDI8D ¥
HWHREETH - 72, —F, PAFHIEIZ X 5CD11bE L CD18D
IR FPoly-HemefETHgsh L TE Y, RIETHL-2 integrine®
RERERFRFE I N T,
2) superoxide anion

fMLP#i#12 & % superoxide anion? & H: IZPRBCsEE T2
6, 12BN L T v 725 Poly-HemeBE Tl E L L % A
72,
3) elastase

fMLP##k I & Zelastase? iy I3PRBCsHETZ 1524, 36, 72

B HE A E A B A RE T 160-8582 HUNUEIH 15 X {52 HT35. Department of Surgery, Keio University School of Medicine, 35 Shinanomachi,

Shinjuku-ku, Tokyo 160-8582, Japan

46

AL IM#E Vol.9, No.2, 2001




HEREI RIS N L T\ 7228, Poly-HemeBETIZ AL L Zeh - 72,

Discussion

SMBER IO MR AW ISR ERDIEE L2 FRE L w
728, MOFD 34, EIELZHIZ 2B/ TEDEHEZ HILD.
BIE, KBUELEIKIFREZ 22—+ 3¥TEY, PRBCsEES &
UPoly-Heme##iZ BT 5 SIS Ml OME, 4 bAoA o,
AWBEREEN>— & —, E4E BREEOMMERL Y IZonw
TRATETFETH S, 25 LLMA2E L THEEHoE
Bl KR0E R D MR RAAED RE LT biuiug, MERED
HRICERTH D).

REDOA B

SMBE LB 133 2 AR IMERAEY (polymerized hemo-
globin) #%5-Pclinical study T# 5 %%, polymerized hemoglobin
AR MERIEE iR & ) i CHesk o i EBRER 1L A3 D if th Bk 12 %

T AR ERELZFEL L W L2 RLLKEFRKEVAEXT
H 5. SMEFER O BEIR T o M ER IR JE i 4% 55 & polymerized
hemoglobind% 5-BI T#F hERkD -2 integrine ¥, superoxide
anion, elastase{ i % &€ L, \»F 1L ) polymerized hemoglobin
BEHTINLPMEIENTWBEI LI RENTVS, o
WA TEEREREZRS L2BERATHZ 5 LKRETIIR S
2HY, BEOEIMICHES 25 LRER P kB o5
BELIZKWZ EREN, KEEMMEEZ bh b,
FEFIEIT 2 N2 NI0BIRREE & DT H 2725, FrIMERIS L
5HITIZMOF 2 & 3 3 FIDFELH B - 7245, polymerized hemo-
globinft 5H TIZ 2FIFEFEL T B I EHTRENT WS,
SIRIIERI 2 ERT, 2BICB T 2EKREDEV (ARDSRAE
DHER, BKRET—2) KOWTE L4 2N EN 5
CEEWHIFT S, Fi, HHEREEHMEALT 2 AMERERE KD D
ATALIZA T —IZOWTOMAENEBLA, REINNITEKE
RKELAY) Yy PEBBTHAS.

EEE' ‘DEI

RERAAREIOTURA

BRI O = 2-1-— 700

BZIRRY TFL Y D— VB A RESOT 0

ShE GERERE

GEFxREHKAS 4

TI0-03 R BT ABEREHEH—THIESS

=z

TC
@ HBEESIEHRASH
T540-8645 RER AT P LK EEETMTEH1E 1S

200010 BfEat (K)

ARTIFICIAL BLOOD Vol.9, No.2, 2001

47




OFREXICO

MLSRWETRICMZ THLS Z Lk ) £ Lz, FAERRICH
ATBEREBERYE LT =70 A ah—Rr oAy a id
BbomXEmARLTABL L, FITEEAT57E > 25 ALH
MEFALHEHC DL ST, TS LOIRF LI LI
HHTHEZEL 23, BEOFALEMF LRI 57 L W
IhITIEH Y AN, UL L) DESIH N F L
72 FIRMOHAERMOBRICH D L LBb - 7oL 65, K

iﬁﬁ?’ﬁﬂiﬁitl\G -CSF&H

EEHES - BfEREER

FER LN N—TNF oA —Rr 2oL Ya v OWRIZBALE
Liehs, 754 T 22hle LTESEK- REBRIERY
KK THEA THEH IFRDERZ WPIZT HXEPRA DD,
HARS) O VoBAZ2EELCHELLZVWERNET, 20
HEz@L., TLEERAL LTELSORRBRICHRIITHITE
FEZTBNET, IALSBEWEKLET,

Y7 ¢ 3 BN

NEUTROGIN vecton  —#82 L/ SAFLGRGFHERZ)
XEhEE- R . AE-AE. EHLOFE. IRV LOFEHFQIRBRMNNBLEISRIEEL,

(R&RET)
(EmEERE)
® S0 [ERIEER %)
PO RUEARA =1
T104-8301 RRMIREF#E2-1-9
CNU8g218

48

ATLif# Vol.9, No.2, 2001




ORI L T BRI B AT SR T,

% BTl
R | B AREERREER ) S5
FAKRR é{ t ik (P RMAR AR R ERE
EX®%ZXE T100-8585 HRBTHBRAEER-1-1 WA KZE-6-1 T860-8568 BO11T9810 {ERLEE A I1998F10R
B52

BMIMTHD &N

!| '

1= I A D IMPEHITF,,

FUCES

N7 55 E S|
| BRMERE | AAREIOT Y ag|

ﬁﬂ[ﬂ&—ﬂ/ I Kenketsu Venilon-I

(ERAMEARREIOTU)
EYFRRFIRSE
AR ROC S SRELMBLRAE L TRIMEE ML 60 TT . ME. BIEMIORESORSMREMU TV ETH. MBERAL L TO 52 L BRT SBREORREORRIL 4TI T
BILUTELVI LN S, RROBRLOVERE+HRHO L, LERIBORAICE 20585 5H L ET, (RRLOTE] OESR OTHAIEL 5 LTI, NSFENTRE Z8ET &,

ETEEIN

RS (rom#cBssLgnss)
FRIORSICHLY 3 vID
BEEDSHZEE
RARE xommic@sL=n

TEEMRETIN . WICAMET DR
BIERARCRSTIT L)

TR N LBBIED
BREOHDEE

AR S TREFC A E L,

#HRFET - BR5E

TEIIND HTAKK £t

EXEFERAR T100-8585 HFH T XBEAEA2-1-1
RHWRE | %5 ARE RERE RXBFAFEE

T - RE
{2

&6
Phone096-344-1211,/F2x096- 3451345

EHEOKRSE | (MR RORER AR E R TR

BREAKRSE | B A (B EEER K EABEAMEBR
(R L% M ik B R T PR 2 3 W IR R

VE16-9908 fERER1999%118

ARTIFICIAL BLOOD Vol.9, No.2, 2001

49



ﬁmi kAW =yl i =T
MX, MET AER, ERLBENLDH
@x% HEHBMTEETHRET 50, ¥
KT IO TRED M EIACE
Db, RENDERBE IR F22ETH
é:tﬁ%ibhﬁ,&ﬁ%%QTéﬁ
IZHETIHRBT D sk s, EASE
BORGIIRERBEVRET S, BE
I OWT, ERICBERED b\ ik
b 0@ UIBE| L 2w,

BERE
7—7oEHw7oy -2k 5%

REAET S, 5L, FEEERBICL

LIBTLRITMFIT B, BRI L 2158

PENT 5,

1) BERlzv—7az M TERL, 1§
ALy 7 b8 LT 7y E
—ICENBEETEI L, FORE, N—
Fabt—4E2HR2HB LICTHmE,
M), TR ZRMETHI . A
VOFNDY 7 EPBIUPTXRXLNT
TANERTOLRAFLIEN TS L,

2) BEREEBA4BENAEREL, B1H
CIIKHE, RXEKE, FHER, 2F
BB, KXEER, TR, D
WTHEEROEMN, RXHENEEL
AT H. FEERERROEAIIB 5 M,
14720%F, 2047 &9 5.

3) #BH, R, BIUHUEEITOWTI,

4)

5)

6)

7)

8)

RIERE

% 2 LIRS EE, Keywords (38
X T 6 HRRE) &Y, B#E T
BRI E PR 21756 2 L. X
WX T —7 a2 HnT, D
FABSTRACT, 774N &LT—F
- L LICRBLTOUEOE W,
mEEi3ar=e () EVAR L)
E¥ 5,
K HFEFEIL, Times, Helvetica,
Courier, Symbol7 x > + 2J5H] &
L, FSOCEANFET B, 12750,
XEB L UCEFZFAIAXFTEE
3LHsZ L,
BFII7 7 ETETRHEY, EEH
DHAL[Im, cm, mm, gm, L, mL,
#L, mol, g, mg, ug, ng, pg, fg,
N/10% ¥ 2B\ 5
Figure ¥ Table : 3| FINEIC Z 412 1
ReRMiTaC L, FIE, A,
FPXFRTRTEXET B L.
AXN—FabE—EiIcHABI 2N
LT A2 &, Figureldiigt 74 v
FENRI L § 2. Tableld#mEICTA
hLERET 5,
XHK D ARSI L ER RS %
i}, XHRTIE?, 39, L, 0 ry
3 5. XER DL IZthe Vancouver
stylelcfit . @FHL. wOCESA.
HATBRITSE B H~H, &
L, BEOEIIESTIHMEEE /-

1ZIndex Medicusic 45 5, WA

ROBHIIEEER. BHh, WES
%, EA RITH D RITEIE, FY

cEH~H. NDELT 5,

1. KEfX BHEEHK:IH2 EEOoHDA
1993;164:442-6.

2. BARMEZ, &4 #E VRV L@
FREL WAES, HEEZ & VRV -
L, AR HGILAE, 1988;21-40.

3. Fowler SA, Andracki M, Hurst G, Honkan
VA, Walder J, Casteel DA. Prolongation of
the intravascular retention of hemoglobin
modified with a long-chain fatty acid
derivative. Artif Cells Blood Substit Immo-
bil Biotechnol 1994;22:27-42.

4 . Reichert CM, Kelly VL, Macher AM.
Pathologic features of AIDS. In: DeVita VT
Jr, Hellman S, Rosenberg SA, eds. AIDS.
Philadelphia: Lippincott, 1985;111-60.

9) MNP OREIEIIMBOIRIZERE L %
W2k,

10) BEREZFOXZE, Tz 5/,
TAHEAICIE, Hoh LDONENE
HOF A EBL L, F72, HBEGE
XOEFHEIARFEIRBT 5.

IBEEHTER X L, R, W, EE,
HEIZOWTIIHIR Y 30EEHET 5.
FNEBZDFIZOWTORMBIIFEED
HIBET 5 (BLZ21EIOOA). A7 —
BHBE - 7T— MEHEYEL XY 0A

EBHBOEBRBAMLT 5,

WREEER

O = EFHM (FAR), MIHHF—, RFEF, HHARK, KEERX, MIFHE, liEZ, REIE T, B ZWEX, #1815, LR

BEMEREMFE =6

BET

WiEE -

HA M OS2

BItE TATE, WEEZRR

WEDR) #RN24t it

ATMA& vol.o@)

2001F7R16B 1T

T160-8582 R EERFT1EX{EIEHT35

BEMEHRBAK AR E

ERRRIR 2 AN

TEL(03)5363-3493 FAX(03)5363-3499

T160-8582 HUUHEFHT1E XAZ =PI 35

BE e RK R F EP PR 2R SR A
TEL(03)5363-3806 FAX(03)5363-3499
T113-0034 HEEXHEXEGEBE1IT H1E 125
TEL(03)3253-5311 FAX(03) 3251-5339

AR E




