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Designs for Clinical Trial of Artificial Blood (HbV)
For Evaluation of its Efficacy and Safety

R 25
Masuhiko Takaori, M.D.
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Abstract

Recently developed artificial blood (HbV), liposome encapsulated hemoglobin suspended in the physiological saline, has been tested for its
efficacy and safety in a number of animal experiments. HbV seemed considerably acceptable as artificial blood and to be faced on clinical trials
in the near future. The clinical study, however. must be regulated by human ethics and its design should be composed adequately to obtain
scientific evidence. Three plans for phase 11 study were designed, namely (1) autologous blood transfusion with normovolemic hemodilution with
HbV. and substitution of homologous blood transfusion (2} for patients with uncommon blood type and (3) for intraoperative, unexpected
massive hemorrhage. In these studies, commercially available plasma substitute should be used compensating abscence of colloid osmotic pressure
in HbV. As control for HbV, the plasma substitute alone will be used associated with infusion of the saline of same volume of HbV used. Among
those plans, the autologous blood transfusion with normovolemic hemodilution with HbV is proposed to be most preferable and practical and

further to be consistent to obtain significant results evaluating the efficay of HbV.

Keywords
artificial blood, clinical trial, study schedule, evaluation of safety, evaluation of efficacy
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[HbY({Lipid) - 17 175 7803
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pHl al37°C 7.4 74 14 74
Osmolality {mOsin} 300 300 300 300
Oncotwe pressure (mmiyg) L 20 20 25
Vigcosity (P} at 37°C 1.6 94 37 4.0

*Intramolecular crossiinked hemoglobin with bis(3,5-dibromosadicy jfumaraic (DBBF).
"Oxygcn transporting efficiency- the difference i oxygen saturation (%) between pO, of 40 and 100 mmHg
“Including membrane proteins (ca ! gidi) as lipd

Takeoca, S Saka, H., Kobayashi, K., Tsuchide £ Evaluaion of the oxygen wransporting capability of hemoglobin

vesicles . Blood Sutstitutes -Present and Future Perspetives od. Tsuchida I Elsevier Smence S A
Amsterdam, Netherlands 1998 p:171-184
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Microcirculation of Red Blood Cells in Relation
to Their Rheological Properties
— Effective Operation of the Physiological Functions —

i
Nobuji Maeda
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Abstract

Rheological properties of erythrocytes and their flow behavior in microcirculatory system are very important for understanding the physiological
function of blood. i.e.. transport of various substances. In particular, the flow behavior of erythrocytes is closely related to oxygen transfer to
lissues. Blood viscosity expressed in Poiseuille’s law. the most essential law in blood circulation, should be dynamically understood on the basis
of characteristic flow of erythrocytes in the microcirculatory system, in addition to the fundamental properties of blood as a non-Newtonian fluid.
This review describes about (1) essential charateristics in the microcirculation of erythrocytes. especially dynamic changes of hematocrit in
microvascular system and formation of cell-free plasma layer along the vessel wall related to the cell distribution in microvessels. (2) rheological
characteristics of erythrocytes. especially the cell deformation and aggregation (definition, pathophysiological meanings, principle of the
measurements, factors affecting the rheological properties and so on) which provide non-Newtonian characteristics of blood, and close correlation
of the rheological properties (o the flow behavior of erythrocytes in microvascular network. (3) mechanisms of effective oxygen release from
erythrocytes to tisssues in the process of tissue oxygenation and the chunges of oxygen release due to alterations of erythrocyte content in blood,
erythrocyte deformation, and erythrocyte aggregation/accumulation. Finally, dcslrdble characteristics required for erythrocyte substitutes was

discussed from the comprehensive standpoint of erythrocyte rheology. microcirculation and oxygen transport.

Keywords
Microcirculation, Erythrocytes (red blood cells). Blood rheology {(hemorheology). Blood viscosity. Plasma proteins, Oxygen transport

TR KPP MR 791 0295 AFRRULI SR AT Department of Physiology, School of Medicine, Ehime Univer-

sity, Shigenobu, Onsen-gun, Ehime 791-0295, Japan
oA 2002451001250 <28 2002451111281

ARTIFICIAL BLOOD Vol. 10, No.4, 2002 107



1, ¥%8
PEIRD FIR e I ITERET 2 1T, RUER OB DL,
THZEER Dl %ﬂ%ﬁ&@f‘&*“%%ﬁ:%ﬁ“ LTHERETHE, D
72D HER O ) AN LI O AL A5k 72 70 Mk i
BNTEY, Mifgld, Mg & LTl 2o 40-45% % 11
O ZRMER X 0.5%LL FOFMER & 5, # L T55% D Hg K
e LTOMME» L5, LT, \’EEE%}WE# ¥z 79
T, RMERDFHEPER, Hrict B9t 1 X 20 ERD A
BGOSR THE Z A R LER D I NI e 7 & Jr gk LA v
—EEL OB B Bk e L 5 T 5%, II[ILlJW)JﬂL*‘“%'
ASORATR MU £ BE RO L IRERIZ 1 2 58 :U\
X\, ;:4u HMIKD L Aoy — mH”#M$H
2 BT S UM 2L L B S TRLER D & DR R
2 LR A LI, IR/ BRI AL SRR 5

2. MBRNBERICH T2 MBMBENOEREM
MR T 2 IEARMN 2L N AR T X4 2. Poiseuil 100)f_ljlllj7‘]f%
L. ZOFNZ LAUE, SN RERIEOFUR Q) ZE D F IR (r)
7)4 ez & UNIZRE muﬁ‘“ DH))FE (AP Iz L, «mwﬂmfi(n
O INSAT R DI 5. 2 oS < F T D

_Zf‘)f IEH5L0THY, AR Loy A5 REGE 2 L /A

V)f%ﬂ'(/l\lfll"“-“ ZHWHIT AT B R DAY, TR AT L il
FIThb? Thbb, K7 XA 2o 2 @3 L, HEgE~

mlﬁ‘ﬁ‘.%ﬂud‘w:(()) T, M (AP), A o & $mk (), [m«w
Bl () D Feda v TR E 2. 30T 2 2, Ll s, o
S N 2 Y A T‘)\i .

1
—
a
o
.
=
(923
Q
?
20
Lk
1, 1} 13 | 'l 1]
10° 1o i 10 102 tor
shear rate (sect)
high shear
arteries [ ]
arterioles B
capillaries [ ]
venules [N

veins [

low shear

Figure 1. Shear rate-dependent changes of blood viscosity, and shear
rate in a blood vessel and mean shear rate in circulatory
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Table 1. Factors affecting the thickness of cell-free plasma layer, and

the pathophysiological causes

(1) Increase of cell-free layer thickness
Decrease of hematocrit {anemia)
Microcytic changes of erythrocytes (iron deficiency anemia)
Acceleration of erythrocyte aggregation (increased high
molecular weight plasma proteins, hyperlipidemia)
Reduction of surface negative charge of erythrocytes
(increased sialidase activity in plasma)
(2) Decrease of cell-free layer thickness
Increase of hematocrit (erythrocytosis)
Macrocytic changes of erythrocytes (pernicious anemia)
Reduction of blood flow velocity (circulatory insufficiency)
Reduced erythrocyte deformability (oxidative damages and
hereditary diseases of membrane cytoskeletal proteins)
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Figure 3. Vicious cycle in erythrocyte aggregation
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Figure 4. Effect of hematocrit on blood viscosity and oxygen delivery

(Harris, 1965)

5 — 2. FRIOFROEFIRR & BRI

ﬁm%m%%%ﬁﬁFTét,ﬁﬁ%#am%ﬁmmﬁﬁﬁ
5 ALD BRIy 2 B o, RINERIEE ZERNO 2 Vv AT E =
i Iz LT, Fig. 5 128 £ 912, A ek LRREDIC T
Téttéuﬁﬂﬂ#hm%ﬁ&MﬂWMéﬂH%:m%%
ﬁ,%mw%ww<&é:tuiqfﬁmeQ%K;éﬁm
ERINGE A 5 I~ OB L OB AP E S T b 2 x
LT\ 5.

Fig. 6 1213, ka4 A ARSI X 5ok kD DNRLE S
Wbz 2o, NGATERE A 4 PR ENT S L, ZALh
@ﬁﬂWiﬁmwmmmﬁfﬂm%mﬂmﬂzkétwm:&muurﬁw
TR ST I L XA RS T e Rl AL Aaa S LT
WEEARIEE LA Bk kb, BRI E L (Fig. 2 &),
B B O, B A SO RER
<L RMERD BB AL 5 L T b,
ATEALIC k- T ~WEniR L Tv 5 & S W2 DA, ERK)

WA
-2
Z

mbfwémTMMW%ﬁMkawé.éhm.ﬁMWﬁﬁ
Mmfé;tmiqf¢mwmmumﬁmwtﬁM%M§RK
4 2 B A M stagnant layerd™ L TN S 4K OHL H b

(275 T b,

1.2F
2z
égm- @™~
E® T~
Se O
o = ~~.0
a o8}t O\\Q\
L i1 1 1 1 1 —l
34}
e >
€3 -4
Eaol -
§%°
EE Ry
égso- 5
=2
X 5 4
go°
=) 1 L L 1

08 1.0 12 14 16 18 20
Cholesterol / phospholipids molar ratio

Figure 5. Decrease of erythrocyte deformability (upper) and reduced
rate of oxygen release {rom the erythrocytes (lower) with
increase of membrane cholesterol. The deformability was
measured by micropipette aspiration technique, and the
oxygen release (expressed as first order deoxygenation rate
constant) was measured by stopped flow method*”.

4

200

L]

(msec)

150
O TCBS

® DIDS
o SITS

A DHAS

t

mor

L 1 H 1 -}

0.5 1.0 1.5 2.0
© v O
Morphological index
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Figure 8. Effect of accelerational force-induced erythrocyte accumula-
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narrow tube. Oxygen saturation was measured at a traveling
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erythrocyte suxpensmn 20% and 30%: erythrocyte flow veloc-
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Figure 9. Effects of Dextran-70(Dx-70)-induced erythrocyte aggrega-
tion and accelerational force-induced erythrocyte accumula-
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Production of Recombinant Human Antibody
against Hepatitis B Virus Surface Antigen
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Abstract

Human anti-HBs antibody shows neutralizing activity against HBV. We planned to express Fab portion of this human antibody in E. cofi and
utilize it as the antibody medicine. For this purpose, we first infected EBV to human B cells, which were derived from an individual who had
high antibody titer against HBs. and established monoctonal and oligoclonal cell clones producing anti-HBs antibodies. In the next step, L- and
Fd portion of H-chains of antibody were amplified by RT-PCR using RNA extracted from antibody producing cells, and both fragments were
cloned to expression vector constructed for Fab antibody production. Plasmid DNAs were introduced to £ coli and induced the Fab antibodies.
One Fab clone, which showed high affinity against HBs antigen. was selected and its DNA structure was altered to appropriate form for
large-scale culture. Transformed bacteria were cultured in fermentor. In result, 0.42¢/1. of soluble Fab antibody was obtained and further.

purification procedure was also established.

Keywords

recombinant human antibody, anti-HBs antibody. Fab, antibody medicine
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Anti-HBs Antibody Producing Cell Clones

Clone Anti-HBs titer Determinant
(PHA)
301 12800 a
303 6400 a
305 6400 d
308 128 a

Table 1. Anti-HBs antibody producing cell clones were selected from human B cells transformed
by EBV. Celi culture supernatants were used for analysis of antibody titers. Clone 301is
monoclonal, but other clones are all oligo-clonals.
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Quantification of anti-HBs antibodies by ELISA
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Figure 1. Serially diluted solution of purified Mab-CL4 and Fab- Cl4 were incubated in
microtiter plates precoated with HBs antigen. HRP-conjugated anti-human F(ab'); goat
antibody.was then added. Assays of Mab-CLA4 and Fab-CLA were carried out on the same
plate simultaneously.
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Structure of pCLAM7 Vector Constructed for Large Scale Culture

Figure 2. Genes of L and H chains were originally cloned to pRPLS/Fab-1 vector. Fat
antibody produced from pRPLS/Fab-1 vector includes extra amino acid sequence
compared to original antibody, which was added by PCR amplification, and in additiol
this vector carries repeated structure, too. Extra sequence and repeated structure were
eliminated in pCLAM7 vector. Numbers described in top are the altered points
compared to pRPLS/Fab-1 vector.

P: tac promoter, RBS:ribosome binding site, pel:leader sequence of pectate lyase gene
1:L chain of antibody,

H: Fd portion of H chain of antibody.
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Figure3. IPTG-induced bacteria were sonicated and supernatants were collected
after centrifugation. Recombinant Fab antibodies were purified by cation
exchange column chromatography.

SDS-PAGE Analysis of Fractions by Cation
Exchange Chromatography
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Figure 4. Each fractions were analyzed by reduced
SDS-PAGE.

1. molecular weight marker 2. centrifuged superatant,

3. flow-through, 4. washed fraction, 5. eluted fraction,

6. 2M NaCl wash
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Nano-structure and Oxygen-binding Ability of
Self-assembled Lipid-heme Vesicles

AR YL, RRERECR, CLITTRR
Teruyuki Komatsu, Miho Moritake, Eishun Tuchida

IR E

WLl OB h, pHT.3, 37°C) THEAR % Al I T E AL T 4 ) 2 (4 DRIBIREREREL, Tl [N
T EE 28 A VIR RS 0 N 1 R A & L”NHJT KB A DT D, ) ISP s ) G & AT 3 2 WD B~ 4 ()
bRz, KRHIRTRIRIIZAN LT A JEED [Tu&t’)i/hkﬂ’ B, 4D YT X ILE AR T I) SkERLT o)
C i L7e 7 b 57 = = AL 7 ¢ ) BREAIE T 0p PR T fh & i L SOE A KRS AR 2 AL Al PTILE
DAy LTHic by A Fo—-n 1y /4‘““/\[,7‘ yer BN B Sl SO s o5 I ) O iLi)*ll ‘ﬂJ?L’CH?nXL’f&’J\
Bathor 2 Rk b B KT A W] 5 A0 L e, ol IR, LT BB, Y E RNA - R 39—
Z KT ‘JJ‘!"J'IL T, RERE100nmod KR ’JH\”;’ﬂ/bk’?kZ)l ’E’ﬁ"“ﬂ 2L (1onm) 25 £ R~ -1k (4.6nm) D
I ANY TR RO ATIR S/ W S AV A Y N o) o LDy [ LT B R B2 LIS, B UM (L) (330Torr (37C) TE B4
MLERDAICHE <, BELRHHA ML 7hr (37°C)H 1’1’(‘%. L7 F L a2k Y AU RN AR A S TR Attt e 1y B
4. ~E 7oL O e W, AR R AT R MLER T FEAT 500 s 2 2 2 Eikd B, F 70, BRA) [RZ2IL DR [ B
B e, MR A S 7 R VIE S ST L, ~ETZ IR ! l‘,bent end-onITH D 2 k& JLIEL T

ik
i
A
-

Abstract

Molecular assemblies made of iron-porphyrins (hemes). which can reversibly bind and release oxygen molecule under physiological conditions
(in saline solution. pH 7.3, 37°C), have been synthesized and tried to use as totally synthetic oxygen-carriers in clinical situations. It is known
that amphiphilic hemes having phospholipid-like substituents are self-organized in aqueous media to form various shaped assemblies, in
particular, tetraphenylporphinatoiron complexes with four diatkylphosphocholine groups on the porphyrin ring plane produce bilayer vesicles
and form stable oxygen-adduct complexes. Recently. we have synthesized new lipid-heme. in which trimethyrolethane is introduced as an
attaching moiety for two long acylchains, and evaluated the nano-structure and oxygen-binding ability of its self-assembled vesicles. Electron
microscopy and atomic force microscopy revealed that lipid-heme and | -dodecylimidazole were homogeneously organized in water (o give
spherical unilamellar vesicles with a diameter of approximately 100 nm. Since the thickness of the membrane (10 nm) coincided to the twice of
the length of lipid-heme molecule (4.6 nm). it can be supposed that the vesicles were composed of double layer membrane structure. The
oxygen-binding affinity (P12) was 30 Torr (37°C), which is close to that of human red blood cells. and its half-life time (71 5) was enough long
(17 hr at 37°C). The oxygen association- and dissociation-rate constants determined by laser flash photolysis showed similar values of
hemoglobin’s, which indicates that oxygen absorption rate of the lipid-heme vesicles is 1.500-fold faster than that of red blood cells. Furthermore,
the coordination structure of oxygen molecule was evaluated by magnetic circular dichroism and infrared spectroscopies, and found to be bent/

end-on structure as same as hemoglobin.
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Lipid-heme, bilayer vesicles, nano-structure, oxygen-binding, totally synthetic oxygen-carrier, oxygen-coordination structure
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Fig. 1 Structure of lipid-heme molecule and its space-filling model.
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2.2 JEF~LKDBIRDOARM & EEIBEBIE
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MODEL N4SD) # v Tl L7,

2.3 BERENIA—F—

Ta/DIm/ksriion ([1a] =20uM, pH7.3) (CHEHMH T
P EONa,S, O, /KZFR 2 HRIT 2 &, qubgk (1D e s

Al BEARAUOTPE A B (D A S 1L, REIONa, S0, %



P (Sephadex G- 2%) 2k DRk L2, ST T
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Fig.2 (A) TEM of Ia/Dlm vesicle stained by uranyl acetate. (B)
AFM image of the evaporated sample of Ia/DIm vesicles on
HOPG.
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Fig. 3 UV-vis. absorption spectral changes of Ih/DIm vesicles in
phosphate buffer solution (pH 7.3) at 25°C.
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Fig. 4 Schemuatic illustration of Ib/DIm bilayer vesicles.
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Fig. 5 O.-equilibrium curve of Ib/DIm vesicles in phosphate buffer
solution (pH 7.3) at 37°C.
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Table 1 O,- and CO-binding rate constants of Ib/DIm vesicle
in phosphate buffer solution (pH 7.3} at 25 °C.

0, co
k., [M's'] ko ls] k,, [M's']
Ib/DIm vesicle L6X107  2.5X10? 1.2X 107
Hb(T-state)o™ 2.9X10° 1.8 X107 2.2X10°
Red blood cell®? 1.1X10* 1.6 X10"! 1.4X107

“pH 7.0-7.4,20°C, ref.17, 18.  "pH 7.4, ref. 19.

3.3 1) £ F~LOBECAIAEIE & BARECHIIEIE

AT, FORRLIKGE, 2 B CIRTE, MEEE IS T A T
2O A S AU 52020 Th/DIm PR BT, fdl, - g fbiR
FHPE NI BT AMCD AT pLlE, FILFNNA B8 —
ERL (Fig. 6). Z4un ECollman s 23 LT 7 |
T7 2= AT 0 ) D -2 (N-XFL g 35 —0n)
[FeTPP (N-Melm). ] i, FeTPDP (N-Melm) (CO) #¥A,
B LS SESEeTPD (O,) itk v — 0 X L -3y
L7220, 5 F 0, S P T 2 0O DImAs il s -
AL ZBAD 6 ABUVAS 2 B v ARG £ X 248, & i,
—FE IR H A AT S 2, DImd 1 50, COIZW &85 1) Sorct
AR AP o K E e MCDANINET S0 Z s U,
KUV-vis. 2~ 7 b o 56 LT 7:Ib/DImv M ko iy 17
Al L w2 2L Tw b,

20 PO [R— under N,
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—————— : under CO
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Fig. 6 MCD spectral changes of Ib/DIm vesicles in phosphate buffer
solution (pH 7.3) at 25°C.
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Ll FEOFeTPPE )f‘f’[\* [BlEE, ) E R~ L DL BURE
M i3bent end-on X # 2 54520, Z 512, Ib/DIm (**0,) #
& —1Ib/DIm (CO) fv‘ﬁf4k0)).'-:7\’\7 FiZi3eto, (1081lem™)

DAL, p1%0,- v ou Bl RS 7 M (Tdem™Y) &, FFEAN
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B A1) B R A LONIRD N LBRCR T L T B 2k 2T

YTk d, 72, Bl ik & ot (umfl%()cm B
LH O Fe TPPE SR - —F L7z, UM e L 722 B F
'h“—lnm)k/( HbH I)Imﬂ)ll' L‘IA’\/)V'{LJM et}

AL AR T
AlAmnEHZ LIS,
Table 2 IR spectral data of Ib/DIm vesicle in phosphate
buffer solution (pH 7.3) at 25 °C.
O, CO
Vo)1) Vis0y150) Voo
{em!] [em] fem ]
Ib/Dim vesicle 1155 1081 1969
FeTpivPP(MIm)® 1159 1075 1969
O, or CO (gas) 1556 - 2143
0,- 1145 - -

BFeTpivPP(MIm): Picket-fence Fe(Il)porphyrin(1-methyl-
imidazole) complex (Nujol) (ref. 22).
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Infections Associated with Anemia in Veterinary Medicine
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Abstract

In Japan. veterinarians encounter many anemic infections in clinical medicine. The system supplying blood for transfusion is incompletely
provided for use. Private veterinarians each keep a few species of animals as the donors for blood transfusion and give a blood transfusion after
crossmatching in different cases and animals. However, blood transfusion can not be easily carried out in case of emergency because of blood
group incompatibility, the short stocking period of whole blood, and many species of animals to be treated. The pathogens causing anemia in
veterinary medicine include feline leukemia virus. feline infectious peritonitis virus. feline immunodeficiency virus, canine parvovirus, Haemobar-
tonella felis, Babesia gibsoni, and canine hook worms. The infections with these pathogens occur and their frequency is fairly high in our country.
If the donor animals for blood transfusion are subclinically infected with these pathogens. iatrogenic infections will occur in recipient animals
by blood transfusion. Especially, in the case where abnormal autoantibodies are produced, the erythrocytes transmitted to recipients do not
function. but also the recipients are danger of the infection with the pathogens transmitted from donors. This case must be immediately treated
with the substitute for erythrocytes. The treatment also prevents the infection with pathogens transmitted from the subclinically infected donors.

From the reasons above, il seems necessary to develop the better substitute for erythrocytes and to apply it to clinical veterinary medicine.

iFLoic B PERRRAE

R RN TGS T 2 ISR T 2L L L, B, i KRR T A R 2 NI I D LD B H (K1)
MU D 35 27 20383 L L EaTiaze <, B AERI
T HE LI & Rl L, e 2 5 1248 e A kR 7 K DR S 1 WMLl = 2 2 A YN LA & 9500
FRAT - F2 %, Bl Bl i O 2 n ST A, L Ui R A 75 i I )
XD L R AEHS T X oA Y oo [BBse, AP L 7 < T i
b A BT SR ; 0. R 7a b bR BRI Bl 7 A 70 2
Pl T ke Y e AT T B I A N T B B AR PRI R ™ 4 2 KN R A L 2

ZALH MM E T 5 f DIZ, Mgy = ko, ke B GAEA AT A A B
b HET L0 U l{ WA e T 0 L7 b HHE M) 7 o F 7 Hacmobartonella felis Fltichiait .
7T LJ’J)Lf’,\fJ‘l'Gf’/l‘ LA o A 0 ISP fiLEACH 1L Hacmobartoncella canis
/J‘W AT LT b J“ﬁiu vy RMERICH O e Bubesials, Buabesials,

FSILD, e Cvlaixzoon felis Hepatozoon canis

Z 2T, BRI 5T A LRSS S ' ISP
WLER TP 2 T fEd: fv..nu W kY, Koo ——
SO ¥ 70 B IR E DY S & Uik SEI T S I"‘ QERISS FE, L, BROCZa MR
o R (TN IN NG xIJfl;’;"’Jl.’\i";::{‘fl'l:f:"‘;" T229 8501 HHSLG iR Er JlllwiT 71 Department of Infectious Discases, School of Veterinary Medicine,

Azabu University 1-17-71 Fuchinobe, Sagamihara City, 229-8501, Japan
GO 200245 7 11210 <20 20024101 111

126 N iz Vol. 10, No.4, 2002



Mz EE O I N &
A H b
KDWY THDH

2 DIBQEA R
W OUT D 2HICHN
VAT BRI S
< [ BRI

o DT, LR
/»J)I)y<[ 4/ tf

« BUIR & T
< M
< IRk A

. “!|]Z:

ZILHDEIRD S ")#Ci. WTIEH £ DIz I3l S i

o2 I T L, A iun; DL MERED D7z
f)‘f)‘jvb'\;‘ AT e i‘{l i EH LD ”L, PRI 4
:nFJ CDILIMAE 2 S M*P»H&IN"’“HH‘?&*H l¢izin 2

TMLHEHI TGN & U TS EEH AL B (v 123, h KD

“.‘t HEAIRETH D

< WA LNAIRRE T H - 72 ‘) Vs ]I’[L;Jljjr? A0 2SI L Fon]

Pt & DHHED B 850, 2 1L B0l SILTO B0
x.

L bm‘ T T hHilpybitr 7 L7zt d 5. Ehrlichia
JEASARIE I & i X T DRI L, SN L w2 2 avdh
2.

o MR R AR L T T ) oA R D 2
bHo.

< BEUCR RN A S DL VLR A Ao Nz LT L

WooiLd, Ehrlichid @\ 3 i Aad i 2y S 232 2058
5.
RDFAR T, MR 7 l\‘ﬂ'" RAYEDW 0D, R
HhL e

GBI LI LRI W, H LD 2 2 B

—F DML, A TOHMIEA T ) VW H 5
BRI B Sl ) A IR & BRI S B 28, DI Lm’?';{:__
LTwvAEAIE, MO NG 2 5RI L 720, 2o T

Z i T T, A L TIREA M S RS D
HAIKSrUER B & U 2 R T B 72 O Fi Lo B PR ACRR
M, V—=F L 2T ENRETH A,

T, I T A L 2T O E A L A L
DR T HRETH LW, MWHIEA T AL 2 LR
MWﬁ 4 1 ZADPLIRFRAN YE LT 4L Al S T

AR B0 T, m O i TiE % o,

w~%/f>’ML PR O BRI R L AL T U B A, o
WU ML A RO A5 2 I3 TH 2, W*ﬁ
Haemobartonella felis 0 I&Gaz & 7Qi HIKEEvRI RIS Ci, Ik
ot 2 FRINT B 72 k7
Rl R RN - F N S P & *rxmlr
i), Coombs’ RER, HEVNMRAF %2179,

Y

ORRY RN I YA Ky
A R T

1. BEM&EZITIAINREE

HRINE 1L R
A4 Z3r b4 ZFHZE L

/I\I iil I'I’~J /[ AR US)

ARTIFICIAL BLOOD Vol. 10. No.4, 2002

LA, AL RS, L) oS8R E L USTHE T
LN0T, WML TwaiiiEY /"Hff o LT A4 2 Lk,
WAMIR ™7 A IV ZAZH - T B a[fEME AT H 5. BULod L 2 5 Af
BN A4 v ZRET I {t*ﬂfm mmf Fohs s L
FRHEP T LRGN TIEIR & O U e s o, fRPREL 21990 T
IR Z B B L O A b7 7 F » il u ‘)j’L .

WnRERERER Y 1 LR

TSR 7 A L 2 x 7o 7 AL ZFHI T 5. A9
15, AR BRI iR s B R l»;k L /J\lm'“"v‘:
WESRL Z D IS AT L TR R e i 2 il o352 2 ‘)
uij) W LTI R DI 2 Y ?‘1“3‘(*3‘ SR M'Mudcm z

LRI A S A 12 TN T R R, B Z>

W i [ SR 2 P = 32 Jl ﬁ“‘ '”‘Ww{xi"'* 2oy 7‘»;“79

AU R 2 78905 L 7220013 2 AL S O RRIR S vl < Y A
Ty SO B S AL A LI Tl 7 oY, B &';/)%’-’J
0% 1T A T YD T ARG 3 B 222 M TR T 5
Whid b

WRETSETAINA

MR AV 2L, L b L Z RS A4
2T, M, BTN 7 A oL 20T X LA s V/U %<
FORUYE L L (PCV20%VLE) TH 5P, H 505

%k, VRSN 1826 DRI 2 1T L2 /03 Lt.

AWK TAINZR

FoL ey A v Z0%, il A 1 bR X 1 DL ER A

PR A0, YA S oML i L AUl It g s
U2, WSk aas e 8T 505, fmineediig, DU/ EmeLo )
S ) tﬂ T S, TR 7 F e AW T 7
F s A

2, BMARZITHES LUV rvF 78

Haemobartonella felis

Haemobartonella felisl3, Gk 7 FTI2oHIZ 4L, D
SOMER IR T ZI5UAT, WL iFETE e a7 5 Xwil
S IZ L ’%ﬂ B AHIEHREIIT WA, FO/EEIIZINT

7 nLJilﬁi R H f(/l\\/){l\‘]—m[ j’)”’&/ i J'\/)’\7 g —N
T)(n“i [KHJ \-llji “} JSiL C [(‘ L‘%)‘ Z < \//)l {/f)\ 'T[ Zf*

Rl sy T Wb EH 2T b,

MDA & L’CV)H fb/z'mfﬁ"zé'l"lz(i;: A AT
B, i”‘ i A PN TH D =T 552 2, R4k
B2 H B ANIK famﬂ' K72 5 23 AWk 2§ 25

%7 }J D, H jelisiy, BT LWL 25061,
R Rl | IRAY SRV RN i,Z L, H felistz & B ez s
mixds < v <féi|J5'1~l’J”“ h, I T (B8 e BEAN bf)!luq Lz
PO ERB TR £ 5 oA lll]fM}xl""f)‘iLIﬂ[*’ iS5 1705
THhH

Y H[LW? AN 203, H felisiE Y2 EA35MmE T 518 ¢

\

127



THDLIEDNEZILT VDY MRIEARTT A 0L ZDAGIT AT

LEFENE AR S AT At T 4L RS PIIRIEGL L T
7)5[ DV0GGHUTL Felisl 2 HIRGEL T b v i d 57

M 1L felis|3, SR fmnfmm« b ERERESA T (t..ﬁﬂil

{;f)\, H. felis VRS, T IRFEIN O 2 02 ALY [mlll“’i'I W) KT
NT, BB INE & 3o THE ‘)J LR34 2 vl L,
Y 3Giemsait (i L ) May -Griinw (11(1 Giemsaystao Jj st
NTGhy, P72y eF L ode(nhh - HILT WA, L
#L,T7u//ﬁu//xLD%ﬁ BEAMR IR EOr LN IS
e IR TR L AL

I, felis(z, 4e{n if‘(c/)‘ﬂilw’vllovvcll Jollv ik %o b L
NTHLDT, FMIZHAT H0 WD H D H selisH RN S 11
IRV IIBAE 2 BT S A0, BETERVRIENIZZ 735; EAL N anINe
(2 H. felishiR iy éLﬁ‘/}‘wf: L) 2 ’*'/J\L ‘3”"‘3’?
AR W Sz izly, TN |]/|")'4\’¢’ 74T
7T,

SeE, PCRIEZ L A HL folis s 2Ms, ik /{551 Tird
AT A DT BRI T 2 S il 36 30T,

B ML felisEYYZE, tetracyelinedy ik D, IuJH.;r i)
e O prednisolone & Hi 3 5 Z 4% 4, prednisolone?)
UL, MR {1 MIIMJJT& X, KINZ R g
QAR A M S T2 2 TH D,

LT, T & B BRI & A3 ko |
CEBWLWTLETHY a’; AL TR AR A VoW N i W A

£ O LIRS o T FTAL HES ) PP 3 i
;F>Zo.

SRR

4o 121
. Htff
AONE

Haemobartonella canis

Haemobartonella canis \INGPTHL 230505 H. felis = DI

M E - TZeuy,
I g 7= X LS

Lo TIREY, L L R s adiihlakEg T

Fo7e ), BN EILT ) T b, MUK A LIS 2 BT
BoD, FD LS T L, IR O H. felishiz X D L
||i’4k,\
../H‘)l YORWAE, I felis BWWET & DY, H canis WA
RGE A3} A AR 1 PR B T A i L DR THD
Ehrlichial@

Ko Ehrlichiadit (4, JAnad v~ = (Rhpicephalus

sanguineus) |2 & - TR 240720 7 v F T DE. canis?3 Kt
PRz U, ek & il +w>-n'k'1\i; ;U“i? Il A ke 2

WET, DA TLHMNNIS BN AT 52 2130,

3. BMAE I TREAN

KEBL D BabesiaBIR R

K Babesial )yt
F-2 ¥ = (Haomaphysalis longicornis) 12
gibsonilZ X 2 LD PMLIPUIZ 0 L
a4 gy =2V 3L

L OB 245 Babesia
PR T, 204
B. canis var vogelid {1 H34f

128

TAMERN KL, bAIEHTE 7S 7

BENT DY, 23—y XTIET 2 A h 728 = (Dermacentor
veticilatus) 7V 4 gaf y~wg =211 lk';fl\ XD B canis
dk D Lnhiel, B ogibsonil2 £ 5 LD A0,

- HRIB. g’z’bx‘();rzid)%iiJi’;i’]"]iﬁi'}ﬂzt\f)*, B. canis DI RRIZ
Y TML Y, Lo, B
B. canis var rossi |39
ISR RN
=211,

B. canis var canis (IR
canis var cogeli eIy <& %
I8 T 7 0 A TR HALT W L IR
P, REPES L O AR YT B ) RN A0 10

ANSIPE A KA IR I 2 780 & e ol 7,

BERANE ko B E, KOS, ki AT S LS.
VRN o o 2R LTI, TR ARG, nEIRGIK
T 2 0, F 70 LI LISl 80RO 5511, k2 2o B o) I,

gy, PR Y, (i k ’/Mr O, NI = LA S - T
7, "&:AHD)”JL«‘JH—”} 1, N, ”‘T‘L&LL’J‘ L.
oo i = LT, 1u~‘1</>u-"-4m',* ’H'—“UM YL 22 A i BRI

IR A A ERc Y R I N 7}* W HALTEH D, 20 K TCoombs’ il
Wb iz 7 A
‘h.’\j/x\]) |'('; {iilLi)‘ ) )”, ST ERINTHE, (/(L [ iz ( Sl 'M: ET

Y Babesicohii ¥ ORMER M 2479 N5 T Xf) 79 Ehrlic /szn 7% mlH
KX B canislz~7 2 =L TH bz, 3=/ THW 7
NDFIREDS RIS,

SOHT AL ORI BR IR 2 e U 7es o), iLifs R Giem-
sadfs (A A {1k LIRS e 2 Gl %

{2 ELISA X4 e himiliZe ¥ o <o iy 1hIX
W EALD S, TALOD ST IR AR KRR KSR
WTEsLnn, .L»,‘\‘H:%Zﬂ«‘ (3 'L" VA TR 2 0 3 70,
PCRIL T, Babesia D FRHPRHD R 0T T H &

BECFH MAETDILTH AT 077 A ‘(i, L
R GKERZ K D Bubesiahii® S 3 H 2 L FIE LA 1: el A

AL,\/J ”]

ML aanF a3l FOP N, IO EADTEIZ L) A
YT Ji%i] ,{}\ul:f)\ [ H (3A ST
AT A B T LT o BRI KE LT AR RIA,

B O R AT AR, zma 7,
fTid, AomEkemic & L AR

Imidocarb d1pr()pl‘l(matc’\’trypzm blueliB. canisiZ L 2t
FIZ U 2R T B A, B gibsoni iz H £ 0 I
ALz, BB gibsoni IZEE IS Y R ST AN W0 B T
Aovhs, metronidazole 30054 b 1) |
LAESE ST B,

77 L dEMiE, AT T RTHIIEALT

UL S LRI IA 2 /1 L 7230
Lo AL é\ Ly,

clindamycin?d % /-

W DAY,

WA

DD ED DL I L) SIS,

{7l =M &0 2 2 2 (3 ANED TR 7enIZ0n YT
5. Babesiathin (k= ]"IUJTZ) 2o 3o 2 - 310
NIz Y= RO L 7% TR 5 700,

B4 BabesialBIR S

T AT VT TN Babesiaht FAUIZEYT L 2
YIS ALT DL DATHTOMD AN IE LM O LT
(WY

WKL K LT H B A, L DRIET, Bzl

A Leg Vol. 10, No.4, 2002



(e [0S PR R S N P S A ) B 1 R

Cytauxzoon felis
Cylauxzoon felis|Z, WO SMERIZER YT 2 00T, AT
IRNEW L GH, T ALET AN ALREOFRE TR
f>f(LZ>. BZ L= L D BUhDIRET 5, Ak
IR7Hx v PTHY, '%(5;‘&"(“& LWTHHI.
B ORI BRIZ L ) e T, EYENY i %l 2 i o
THLH 50, 'T‘Jn BBV EE O L & B, BT

yEER I, DI >amwkﬁm¢14mumﬁﬁn. /7ﬂm
It ARG BRI W AL S,

Hepatozoon canis

Hepatozoon canistd, -~ 7 F—-ThdbrV4ioafs~vsy=

RO HENT 2 WX DR L, bW T L A
HWHALT WS, Ko4f III&J bt *vi]mﬂun’:ﬂr’i NET BT

O e LTIt St d 2 e hidh 519,

4, BMAEZTHRBE
RiH

fyd (Ancylostoma caninum) 13,
) THbH, f@%&)ﬁﬁ)fﬂ*fﬁ'!’

}bf)‘li“~lh TZD*H%}HL(%%
SR X AUA2 A SR L L Aok
ks, BRUL ROk, TR - BRFLMICEER T L AU Z R
PAMELZ B F TG LT, u&nﬁ“ 72, I PR 2
0, it 72l ik 2 5,

(RS9 KT, FRa L LR 2 v LA TR e i e

DA L, %LT ZEWH L. KT GRS
/N ARY O L (N ST ¥ KOS < )

W2 i?{fill'ﬂiﬂll’ﬂ“‘ I THERYIZTE, AN
WL WML Twb, f }\’?(J)} TRELBED 728,

I 3 2208055 5,
F&oH

BRSO Z B TH M A R 2 LW o d BT
BN 4 0 2, WP R 7 A L A, RN 4
2, KoNIVRT A0V 2, Haemobartonella felis, Babesia gibsont,
Rz & AR, BUED RN A L TE Y AR L0
[V

ZALSOEYEFHANIR & 03 E T NN B 729,
TJ‘&IIILLUJ‘WHJ‘(H(J LTI LT ey, ittt 2 ) 5

COFRLD, MR HOPUIR &l L7l T, ,;'J;ll'ubmnumlf/)

A}J/l\f)‘ MUZ WD A, i k0 WI% I B

ZTLEHIBNDH D, ORI U TIE L il 2 i)
D ET LMD U E (T £ T, %mmﬂ&wf“"*u

ARTIFICIAL BLOOD Vol. 10, No.4, 2002

WL 2o F U 7 & 7w, %m;lnllifz‘:a:, ARG U 22 A1 L6
Wi o DIRG % ]’MT ZEZh D,
DL HMHT, /\fai FUH DML Z 8GR T AP

H72502, LY I RMBRIACE A DR L, BRI
VP H b EHELD

L Tw<

BE R

1. Ramsey I, Gunn-Moore D, Shaw S. The haemopoietic and
lymphoreticular systems. In: Ramsey 1, Tennant B eds.
Manual of Canine and Feline Infectious Diseases. Dorset:
British Small Animal Veterinary Association, 2001;65-88.

2. Ramsey IK, Gould S. Feline anaemia. In Practice 1999:415:
507-517.

3. Cotter SM. Anemia associated with feline leukemia virus
infection. J Am Vet Med Assoc 1979;175:1191-1194.

4. Sparkes AK, Gruffydd-Jones TJ, Harbour DA. Feline infec-
tious peritonitis: a review of clinicopathological changes in
65 cases and a critical assessment of their diagnostic value.
Vet Rec 1991;129:209-212.

5. Sparkes AK, Hopper CD, Millard WG, Gruffydd-Jones TJ.
Harbour DA. Feline immunodeficiency virus: clinicopath-
ologic findings in 90 naturally occurring cases. J Vet Int Med
1993:7:85-90.

6. Bobade PA. Nash AS, Rogerson P. Feline haemobartonel-
losis:clinical. haematological and pathological studies in
natural infections and the relationship to infection with feline
leukaemia virus. Vet Rec 1995:122:32-36.

7. Berent LM, Messick JB., Cooper SK. Detection of Heamobar-
tonella felis in cats with experimentally induced acute and
chronic infections using a polymerase chain reaction assay.
Am J Vet Res 1998:59:1215-1220.

8. EIRIE, HUKEE (-, AVEPIEN. Babesia gibsonidi @ e &
- I =L Ea—— okl Ldlij;2007‘17'1—l4

9. ARG L AUkak--, WRTRDZ, FRNER, ATEREEN, bl

ALED Kb 8 D Babesia canis P4y, 1L 22 EE 1994:47:202-

204.

Adachi K, Yoshimoto A, Hasegawa T, Shimizu T, Goto Y,

Makimura S. Anti-erythrocyte membrane antibodies detected

10.

jo=}

in sera of dogs naturally infected with Babesia gibsoni. J Vet
Med Sci 1992:54:1081-1084.

1. Taboada J. Babesiosis. In: Greene CE, ed. Infectious discases
of the dog and cat. Philadelphia: W. B. Saunders Co., 1998;
473-481.

12. Craig TM. Hepatozoonosis. In: Greene CE, ed. Infectious
diseases of the dog and cat. Philadelphia:W.B.Saunders Co.,
1998;458-465.

129



O=HRIzLY)

— BRI

1. B B

P14 9 ) 4 HOK) 13130—13 145

2. % FR:

1"\A

BREBWF

3. # &
e

‘lb‘

MAF- K K2 BRI O
@2 FLENn

, ST (DU I R
SEAH B AT 2R TR =y PRELSELRISI 27
T860-0806 AEANLIRAIHEAIN 4 3 8 0 VIR LA S DO T
Tel: 096-359-2020
{ i
UTEZRAAECLET.
WEEIE @?ﬁiBfﬁfEWiﬁE%?’ﬁ’_bﬂﬁ@ .
DERKSORMEKRE L TTREREA HREENT. PRISAENE St iR T4
(0 PS4 DI A P46 3 F131H)
1) 459wl /i\‘lfnj(ffk A I AT CA N EY 1]/ W L A I X 0 ‘
2) }I\h;cll)4’1|:)h¥;ﬂ; )II (7K) ~ 5 H(A) & A G W {.lij }i o
- e , W) B G| 5.665.795 | b M BT 1,758,523
30 AU ATENN) 4 805 AR A D A ‘ | 640,000 Fiiod | 1,863,207
4) lldx[nnlf\l,4%1*£%§?il. 1,400,000 W 4 1,000,000
AP - LTI £ , 10,'(')’0'6”000’ ’ Y 1,785,660
I*-:l !’:W) KNP L OFIEHERE I IR 3, 107000 w612 650
it 2 7 —WRA R A 320,000 A | 4,000,000
#3007 500 000 | o) B 4| 7.617.177
o e [ . s
QEERRIIUTHES Y. 18,637,307 it 18,637,307 |

1) HER¥Zi1 o 546

2) Uil 5%t

3) ok & i1 1487

4) Miwasiy o 2580y
FHRER

OFHIBFEEESS (FR13E4 B 1 B~FHUE3 AR

MThh&LARE S NI,

1) RSSO P13 9 )1 4 1
Lom— oy s R ()
B NA (NI Wik B
R34 9 )1 4 H (K~ 5 1 OK)
Lox— Ny s s R -T2,
3) 2k TA Ty o sEr

#Ee e 0 (R [ER
')?59’:14\2 o 3, 44y,

(K)

2)

HI0%E 1 v & ok

130

T hHAE 34U,

DFREEELEE

1) EBER 2D
VHRTA-9 T 41T OK) 1303013 145
fe AR iy TRY R
2) 9 M lv/\}\ﬁ@l»r{a (N2 W B
PIL4E9 )1 4 1K), 5 HOA)
IS "b’i\l!l“”’mﬁkumiﬁh
3) AN 3Ty D5ELT
W10 25 (7)), 3 5} (811, 4% (12))),
HIUE 1 o CERIGAE 2 1) o 78dT okl
3) AR TR i/ﬁli‘ﬁ.iﬁht.
4) 0K KRB (21 MRk -

5509 I ifiirg FUPR I e I ol (X Interndt
sium on Blood Substitutes)
R IAN

V153 )1 2 1)y~ 5 11 UK)

B L

Y OIS %

ional Sympo-
2 EHRGE

T IR T

A LIftiE Vol. 10, No.4, 2002



| E= ISRy

AAMANEYFE RERE (FRI4FE)

BB A bf{ﬁf}k"}“l’k"‘}"ﬁﬁ el TR SRR L A 2SR
G FRPEREACE RITER AR %m
WO B KR f’xﬁ’?’ﬁx (LR m./t\)\ i |9\ o ,,]) ;{fx
RIRIBA - R PR R SICHE ) KRR s — F

NI R BRI MR > 7 — ik
WHTHER  BEHE G S APl - ‘

i FmE ,—? N ,i :f‘ \’f * N : an $ (?1/]( Hd; Lx/H\j\ 1 I}\ ( nl) LL —’?‘S{?)(

OMATE AL A it - 7 ik BIRBAT A S AT N L S 9 —
A U5 ORISR Uy S
RURII K HUBILRRASEE B 1 fi <

i

W om
i
#

=[P I (O 08131 DN e PSS i s e 4 (PR HZNEA BHEFRIAR AR il
B L] AURRHEAS S8 T B3R 1 ) I S T R o 1S E PN S8 I e | E 3 €

HAMEREMFS FRERE (FRI4FEE

A v ij'f’r‘ﬁl')\{ﬂ'}\‘"j”[" b R A Fi AV NI [7\ PO R
Wi gk= BUE LS Pl it bkt o — il ARE PURIR S &9 NbE MERL
TT oy FT 7R ¥ — Jifk A EE HifilERI 7

KM kR WGBTS % Y ¥ TOUE (M) WG

B 5w Xl BURE AP0 B A7 et Y HIEZ Kol gz

11 SUW N} RN N I B ot I 5 €3 ek |J1 N SO NP IRB T A Bz
AN AT A1 Pl e v 7 — i) sl FLw) RTINS 8 %
W HER BHEFES P B B EE S S LY T H PN B '8
PR SN DN T €5 [t £ URIHERSERE 1050 # s ds

i Rz SIS EN SN UE 2 E s el M RERIRBEAFREO PN & — FEITE
il A PSP NI MHEE ST/ A €5 KRR URPRRERE BUR
Ny i ik ’RLEIK PR PR SR Bz AR LRl

ST SNTE i At filgE BZ KRR A WPdE

KAk SIS €% WOE L RRETERAISLHBG L 2 2 v — AR
feks RIRE GRS [5\ Pl B EESE N €3 IR N N 117 NP S o O 5 6 4
HTE SO P N W/ SR VN A E R R T R REACKIAERE BdR
Sy lia] =] BAURIE TR R (LR I A Y el e 2 2 I IRt 1 5 £
R0 —ET 27 7= (B REAE VUd F T BRSO RERIRR RO R
T S LI SO | % i T o L e YrALZ R UA 87 27— (B (U LHGHTR I
ACHy B ACHEE AR R R R TR Ratl Ak BREFRROACFIRED A
HESS e PR R LA RS Y IR B iR 98T Fd HE Mz
IR BRI PR LT N L VAR T PN EE B 180 g
A (BN - BA B LEWEAE i s B A BOR TR SdR
mgE 2 YOl RRI PRSI BUR WALTTRED BRI A
D TS RIS N IS €53 ATE (D) A7 B €L ATE 58 £ Tl
[P/ 11 R S | 3= N o N A E S ot 5/ o S = A1 Wi ENY BEHEFEREDOE WA
Fdb A MR CIRRERE #TE R W BRT BERIR
g Ak =7 o k) RN Wl B N RICREATERE A o 2 — BUR
Ly Rl PSRRI L TR w0 ALBLSELNEE FIER e
ik W BMRRSERER KSR R TLCN T3 N P S

Wik BEE SRR I EIE R R R A A T R vo ) O L1 S S R Rl | e S A U
EES N A | ratldeiilig &~ 9 — s
P NE T 53 . N VS I e (7 Wi A

ARTIFICIAL BLOOD Vol. 10, No.4, 2002 131



i

Bl F

PHREE

04

Aok A
a2 R

PRGN

g 7

g8 g

132

e

ey
(7150
Blood Substitutes,

A3 AL O 2 (The Society of
Japan) X ¥ %

K )T B
Mz <.

ST b L s X
P LTI B ik

CREs LY ARCOHTE T DI,
J

ZRDHIRD bk AL

1;4}1 {‘? “]

(i) A, ML e DRk
RN b UM i)

T o i
LR IR, Wk

DA, ESEEN I LY, 1L«M\M//J@,;HnKﬂ?
Lt ok T BTy O/ o G S ST TR TN

Ptk A E RN ET A,
ChY¥) A

7.

1) #82y, ERNEG-
I A PN

2y ik A LT o Pl

3) FOMWMAZDIINIZH - 720

i Zn RO 7285, KO EEELT

Henitll L b 5, fIFIEalii e,

o it

(BEHD AZIUTRD LT 5

1) B2l AA m[]uf_’f’tiu]’i@ﬂﬁl/\g LD T i
=

——

f——

o
, AN A LT A
Ao V2 BT 2 MR ZE 723 WA

(SN

Rt

s < E
B o by 2

o
=
iy
s

YSAVARRRORCELY I RRANIN(N=FATES LEN
ARZDOHFSF A 12T 5

[
.

TH,
I

it

D EDMBZ Vg Lok

4

(2x1%) 2iig, -T2

A
AU 7 670w
1) b 4x i ApEE 1 4
2y et AR 1 bbb CLH20ui
3) HEEESLT O NED 10Dl (12000
M O AR S - T L, ZitEE L
7\,
(NG AR ASHSAL, &L Yoz &

|
O, gl AAELS }\/B B r)
R T a1 ANE IANE T VRO

b7,
GRZ) B2l ko x93 220U, A 2nneh
T, MR R AR I A S T,

BAMRAENZ=E =8l

BARV N

g3 e

0%

115

125

W13

g

5%

$16%

gul

FEAbE S

195

=1
”w

ST Al d B ARBD #IF
117 ) %J‘/}m%’) flﬁil(iq li}‘nf)«il./?(/ kiR &

Peit, W, GELLE XUV

(B LD AR 2 <L

1y 2 Kk 1%

2) w1y blls BN

3y B 7RV RIS H LN (L, Wk D)

1) Wb 2%

5) WO A

(PeiioRiT) i, WicroL 2 2H1I2480, ik
DLW SRl LTI L, BRI i
NV

LRSOTIINT B,

W, Al Bus L, AT Lo TRy
5,

(T feilh Lo oo rng 24 = L, MHEZ
1700,

(2)e) e, &l al ) RS2 {UEIRT 4.
(W 2xLe) Zrle it L 2rledl

fme 72,

Vil 2k X3 E D)

(U MU MUE S A MEL T, 2o 2D Y
A3, RIS LU %’i 2R T 5
Yl by i E gk L, i3 s

(W oft) Bl R, WKL &
MEERT L.

BN NI EETRIN

(UL ] i

W RS

i) }'*_Laj) ':LZ/\HI xxv)f\ci’l_zxtlll llll LT,
IENTED,

(I;I‘H‘%ﬂii) l;\l;‘;}ﬁéilyi]I:/x'”"//)l‘lﬁ)")'lu_L T3 I[ L, fT

W25, F2 S LT 2 UIT 75w,

»‘!‘I”‘ﬁ‘«]&ill\i. n[n}*i’l é’“f”.?l’ll&t :\/)_/L):HIJ ~’/j‘i5hf)il,f~_‘
V(& ik 5 13, A le ki L TAZO M & 1)
4.

Clifglads L OMRED AL o i 2y 5720, b
hats LUk LA <

N RN R S SN RO (R (R NUIIE TE

A P fitite Vol 10, No.4. 2002



UG NS 7 sl
W205 T (NI EBEE) AR KNEE ET A5 NaLE ZEWTE

L7t o 2 s o Tk L il T 2
B %,
BB F, KDL EMEL, KELIISENr S

7R, FINIGE S, FoRE AT qi28%= 1 (R L' KOS, MERE 2D REE RDAT
HHINZIE T a8 TED, A ECANSR R
1) ¥ | fli) IO ) J\I)»U\(}l',.'{
215 0 GEAT) NOEs LI, GlRliohds s, 2) WU, W5, m.~
Mol k- TIRIT S 4L D, 30 EEINE XL T
2. MURAeOMRIMI LT, M MH\ NSPPNAS e 4) HE RN, ﬂHé Wil b Kk 72
TAHLIENTE D,
W294 1 GEAO W E) A, AW ED 5 1))
Fi22ge T (Tl KB LIRS o tllE, @rxick L8 L AU, ,;isz']wclwlu HERT LI E T X
THZE E D, PR N T Lz Hic#b 5, e, 7277, MEERRZOWT, & »‘)ﬁ)t&).’?mi&
Lo TRER R U Lo 4 2 W2,
Foo ik 2L MRS T E R LU, U il’EfU‘IU\E
G () ARSI, DEDIMET S, LT, ZOMil& B{TT52 24Tk
1) My 3. e &.(}\ YA i‘u?)@f I(i“’ L - /C”{L. af {17
2) 82 Wl & SR ART 2 241282
3) wlhikii sy
305 1 GEAFIE O N Mao SR L oniie L
Fi2A5% ( Wopigy) B E, MUEAE L o THER T 4. PR 122 AT SRRt i1V e
2, R é*( A ML ET 4, oL, BN
M“&“&;.Emf;t’é 7003, BURD 3o 1 RO F315 0 GiFalefi ) alRbioid, GRRILTHELL, RwWrd
ll'ms RO 197 ¢ ETIN DR T N B A B = Rl 11 R L S BB T D,
T 22T, 2. IHIIARRILSORIE Y 4 D

e

HE ]P_L: -(/>|§J‘El{uiﬁlé oy 5.
4. MR, MR ARDRBLE B 33 2 L BN L Fi324 1 CHFHND) GERLIAE, Sollicrd b Lol

ZelbAuE, R REDE, T L 2T EL G, 7 A, MURS TR X S i R A
2L, MEERcoL TR T ZAADEPRAR
O VNP AR ¢ ORI DGR 1Y ' fﬂlT H33% 1 GERITZO W) ‘.Iué‘xu SN B SR EIRN (Y I
5. g, B Jr?l:;‘l M LT, ASDMEIZOnTEN 2B NN RN /i B o S SR 55 G ) I S s
PR AH I ENTES, CENTENR G, L, iSGREIOWT, SO
CoryHmis b - Tl d &Lz bl fns Wy
W05 T (WE4Y) AL, MEEES, MIES SO 2R X L, B 3.
ity 4, 2, GREIE oL, MR L oM R L - Tk L,
2. e, EiiE Lo TS 5. NI & XL, LD T A X 242 L5, gk
3. IWEEE, R < S RAINTY A TR - SR AR S I R AR R AW N
4. EERERE2E, ROzl ﬁ“% LT, ZOMMERTT 2220 T35 5%,
3. i, R THERLI E M R R e, a2 (1

1) ﬂl* !'/Vf Wb BTN 4
I A A A B UE AV I 5 DRI %2 5 L B LM 2 I 2T E D,

Tt Ky - 72551y

W34S L GRS AL) B ToaIs e Bek & ki L, iR

G265 0 (BRI MRS ARy L, BEEao ek Lovivm rfCe 2 vl s vdiilo 9 2, 2
ielild, RO SN IR TED S, HARCE P faears
274 (WY AouluD Mo tHHRE, FOUNABIH 1 I 456 0 TEE MO eil
F TS, AT E L NS SO a il Bk WA L (YO ARSDOYEELROMY) X3 5,
L7z 27203 20T, ax Lz L2 iF uidze o 7 1) o %
Ve, 2y Wi
2. WAL D 350 2L EollEsr bk XL, S5 3) BRI E LA MA

ARTIFICIAL BLOOD Vol. 10, No.4, 2002 133



4)  RIEDHEL BRK o —_ :
5) 2O A BALS T (&Y R0l E ) L H X )74 3]
INETETS

365 0 (RPEDEM) REDEMEL, 2EPTHL, BEE

By el o T R A AT A A AT B A, 4‘, 7 i AW 5 TN AR
SRR G s 3, b L e AR (RNORI AROTWARL IR RO Ttk
SGHET 20 B B EE IS = LT 2 RROHIRERT
T 5. ~
"}43%& (fﬁ”’k ) ¢\§}@ﬁ¥§k . I'l“’/}‘. lllllfkiiij b\;f‘:ﬁﬁ?
WITHR L CENOZHD HAE R, SEaO@IRERE T I DERIZBCTIIE 2D 45D 3L LolilE% 47
EZWT 5 R w7,

8% o (BT ASofitiis, e, AP AT SRl Wdd 5 T ARLOMEZ & L2 SRy, BRI

Elra, WS AU Y MR E L - T B XA E LB T RUD 497 3 DL o

)l{‘ff‘j‘ ZQ. l}ﬁé{'}\’ ok '1:T~ 4-\(25@ H ]‘J t [“JF{' i f; iﬁl{u‘/) ﬁf{l? I]"j{’\
HMNT b0 ET 5

(L&ﬁm%iUM“fﬁ Y ARG fdETEE L
FARA SR I ) - N ST 51 Bt I"""fl"]&r’illijtlﬁlé
fﬁ%‘iA‘cL B4y, ..l..&ai’*mniu)\éf , Wook
PR 2T T S T,

=3
red

o8
=
2

e #who W)
A5G L 2ol AT AW L SN, Bl
25 LGRSO AT, INCEs 5

b W Zoaxlifis, ks

7 21N B AT B Vb Tk
XA, YA LI A,

O BT gl 3 e gt -l 2l MF
PR L, BB REZT, MBRHSE JURan
/}\II” %1 T J': Z)

4340

»

134 A TAiLiE Vol 10, No.4. 2002



BNRESLUHEFS

Sifal

19974911 7 11 GlRiLs

199749} 7 11 #84
W15 ARORSIE U LoV T, RS RITED 2 L0DEr, ZOMIMDED DL L I HITE D,
B2 I M AN L ONHERE AL, 4l CATMEET ORI R ZIT A AT E S, ENRIEIE, KOy ST
LHiNHETh

1. B2l 1~411 23

2. B2y 5~911 3

3. HERRZEL 011K 5
G A DMINAIE L ONHEERE LU, MO EZITL I ETE S,

G54 SR T PRI s K ONHERY LU, Ao i E L Ok R, IEe
5 R PR L OSHERF LU, A, RN DED, RO MY
ERTE D,
96 A T R s L UNHERR LS, SR NSO, ReHY BT P 4
I[ﬁil []‘[‘}'\“llln'xi‘("ﬂ‘é:&f)‘iéé,
1. B4 1~411 2%
2. W& 5~911 3%
3. MRS 10010 5%
W7 A MRS DU 2 oL L, AL 2L E R, SR O 12 %

HWIESB(ICEAT3EE

1. MES HEF SN A 2RI & L THE L, B2IRER kDS 2.
2. HEERIUE, BRI U TRCE2IZIE LT, EWERRL I ENTES

ARTIFICIAL BLOOD Vol.10. No.4, 2002

AR TV N (e TRy

HILENTERS,

SR Y Y LT YTl

MR

IR

JL.‘ 3‘

IENT L

DRI AL YN, RO NLLEMA
LI ENTEDL,
YHTED,
L)

135



BEEFROREOSHSE

BESBRRKFEFREELSE
E1SEES - EGTFR2ER L REIA

Research and Development of Artificial Oxygen Carrier

— Its Frontline —

FER15E2H28A (&) - 318 (L)
P BERBARE FEEF v 2R
T160-8582 #EXIE/=EI35
TEL: 03-3353-1211

EsfL Y 2AOHAREEBHEL, ALBRREREDREE
WEIZOWVWT, BEI TORMISRFOMARRE T
WRTIERBR IV RCULERELIET.

SMEEFEOHIE, TREEHR I THER (WL,

SURSHYLDFR—LR—ETRURLICTHESHLT
Yid. BIEHE( LW,

http://www.ms-fund.keio.ac.jp/oxygen.htm

BER
T160-8582 RFEEHMEXIE/RET35
EREZDAREFIFRIARA
TEL: 03-5363-3806
FAX: 03-5363-3499
E-mail: horinouc@sc.itc.keio.ac.jp

136 A1tz Vol 10, No.4, 2002



FHEME (EERLHLEHEEE)

FRIAERE AR RERS

|»] @

— 1% % 1 1 ~

DBFTIDT, EBITH
BINTEET,

FMORIK EATMARICH T DH1F

Fasms EER mRMFRE R

iBH>

ARREL SOATLNEDBER
—-AENS -

Tmwke Eem owg LN, Wi

<
X

BERED SDOATmMAEDBRA
-HAEDS5—

BREABAT B9 suw /K -

ATHRMIOMAREIRIETETTRTNDON ?

RHWEXE BETHH gsgs | 9%

IEMD UL %

BRERAY wovez-— BEE W

NAUAY

ATMIMRIFEDELSICLT
Ed0H?

EERSAY E2m wE b Lo

IR 15€38228(1)

¥R :13:00~16:00

BREZRIAZE EXE LEHEE
JRISE IR BETER T &1 535

T 160 8582 YL R K TR 35 Wik 03 5363-3784 : =
# # (EERLHEHMEAERE) T RAE tHRX /L8 B/ LHRH%
e i BEEZA BEATEEWHS
i ” . 0y
B mew #® B BXxOAREDER
I . ) SEARSE D LRTHLACT F SN 555 T0TE ARl 169 8355 A s ER IR K A
R 1 03 5286 3120, 03 5286 3217 FAXIO3 3205 1710
i S e-mail: lakeokav-wasedajp  home page: hitp://okipura.com/art hl

ARTIFICIAL BLOOD Vol. 10, No.4. 2002 137



QO REXTLO
AT, AME QIS A AL 9 Il 1A i f O v 2 A1
5\}\A0> cRNFID L I E DL, 2T Kk
o (BEAC KRR BAE) kY AA R KO FETE S 34,
SR (URIE R X RIS FERRELD) X0 A LR
.vl pAsP S ALz, SRICIH L T £ < m.,,m‘/mlﬂ‘bé’i&&)%
N '”bﬂ BOSE A W L 2oy, Wiz ML {13 A
" ’J\f fUNRER v A B v—ﬁvr’rmgﬁmnmn s (EREATE
[57 75 fﬂdx iz n}élmaf‘ £ 72, ARG O N LHKD

SR ARKES R, Vs EOHE Rt g K LR AT
WD B S AL, BT, A OMCGREE R A L LT

MRS PR R LT 33 0T A A BRI B
D—EEHIE L S LT,

R s Lo RIR O U
DM &, AHROF L VD

138

P B

E10M N TAMLE O 4R K70 777 4,
MES G AR SN L N SAS S E T UN
(2 £ 0 IX International Symposium on
Blood Substitutes (9-ISBS) ¥ Jida T, W43 )] 2 H~5 112
SCE7 S RF LTI XL, AUz, 2)]281 k
301 B A LR R AR T SR A 223 - R
SIS v K U AHBIESERNT RN R v v YT i
34, 322N t:Ci*ﬂ‘ﬂlyﬁlflllfﬁf'—’fﬁ’}é&ﬁr/\ Ll 2<% (3)
D% e 2 S A T S ALD T 2 - TH Y, i
FHfLTH 5, 2UDITHDIRS me;éwfuvh:ih
PHUHFLTED 9.

K,
PRSI X 20D, 310

(L) YEai])

A ik Vol 10, No.4, 2002



(R K] 4 sagEaa

=L

BOLHEAL*® wmgRaER

O ZERICRUEUTIEBHIXBETBR TS,

8kt RIS - 8558
IS S ES - A
EXEXAE T)00-8565 FRBFHERMZER-1-1 AT KE-6-1 T660-8568

EREAR | BAREEBERE 0 P8

E5 R MERER TR AN S % 86

BONTR8IO fLRLF H 19985 104

852

Iz ih@ﬂﬁ%ﬂf?

ﬁkﬂﬂ’(“aﬁé Z &MY tég

Hﬂ"ﬁﬁj‘ L]

(ERZMEASZIOTUY)
EYPPONRRI RS

- | B | IR B AR 9U7UJ§§U
l.mma~ -1
-

[imggwa

AL, B L SRBELOALRHE L TRALE ML 60T T, Mg, BAENEORTLORLMBERL (LI TH . MBEFHE L 03I L CHET 3BAEOEEINRRM s =2 MR T
BLEBTELGVIED S BRDBREDLEMETHIIRHD L. LERMEOERICLESH LI 0B LT [RALOIE,; OBES

BER @CHAIELEL T REAHIEL IS T AL

B2 GomsrasLancs) |
KEIDRSICH LY 3w oD
BEEOSHIBE |
FRIRE (zosgicagmsLzu

CEERAMET RN BCHELTHN
SICPMEICEITDILE)

L KEIORS IR LBRED |
BREOSHDEE

@1%#555111%?‘ EOELLE,

Kenkets Venilon=I

KERF R - T

TEIIIND HTAKRR & #

FEEIHFRAL TI00-8565 R TP FADUAFE2 11
FHRKS D A E RE P R B S R HHBRA

BhE L - BT

Ve Jiaine e

A

ﬂﬂﬁl’ﬁ

et
at H_;&lm f*i,z‘w"’ E’%’éi?%t

RS WA ERERE R AL R

BHEF RMERARRAEEE RS

o QU A L9

ARTIFICIAL BLOOD Vol. 10, No.4. 2002

139



5 . Targeting Cancer ——
o With Care CHUGAI EP&*%U %
R s O 1 ; Z
oche Oncology

Ova -7

5-HT.ZEHERERHIHA

B, BEERS. BIETEER RN

I ® IR
i 1mg, ft2mg
$As

KYTRIL

N

FE EREOLHEA-EBTICEIDERTILE

SR MR, A MR ARESOBA DA,
R MEICEEY BB EOEESHCOVT
R EE CEREE

(EDSIFRSE]

Tplert von Harapar Frmm o SRR =11

F T104-8301 EREBHRERIE2-1-9
Ayghorizeq by "Herbert von Karajan Gentrum GmbH® & TEL 0120-189706

Rhotograph € Ria Kinoshita

20024010

140 A L% Vol 10, No.4, 2002



E?zIFﬁ AmZIO7 UV EH RN

/:HEE’ ‘DD

mlﬁl'j ﬂ’\—-l'l =T

PR TFLU >0 O—)JVANB A RES 07>y

seems ERTLEY

ﬁklﬂl'ju'\’::ll SNy

t

[ 2.5 ]

Liginl=cE

B 3EE - 3R, BE-HE.
FERLDIE (BER)F
lujb\tl; ,,_|“1-j'2372

P iAot
Do, )

CERIEEL,
;;: &IE GEREERR) BRe=
AaH 21: HEHAASH AOHRAERIEHKRASUH

TI0-003 R FREBEXKR#BA-—TEIESS T540-8645 KRR REXEEE LT E1HE 15

ARTIFICIAL BLOOD Vol . 10. No.4, 2002



AR, M (PR B R E L2 Rk T
L, P 'H*Z)lum, S INPIALD!
DEAS N ANT () N B GE (ST A RAR /AN |
S Al bm“fll"“ VUSRI ING &
DD, Al SDOHER I AT é%é%ilf%
LD FE LL«‘V)‘, fefi A R 5 1
36T PR EHK DL IR
FROERA imi«n’*bnkd_ A, K
mXKOMT,hvaﬁkﬁéhuﬁ
Fith oy 3R L 20w

HERE
T—7nHEjuroy Bz L bk
AW ET A, 2720, Tlrahknc s
YR T L2 T B, KR aixﬂ"ln’j
PEGLT S
1) Wiz —7 o & Tk L,
Hi Lf*‘/7 el T 7oy
=X DEIT R FOR, N
l\:? B4 AR A IS,
f“f&tJ T ey o2 4
CHFELD T B LT XA b7
7 4' NZNT LA LT 5
2) )“{HiAAx //)}\%’SPL ‘»IJ1££
TIE G WG, H Y. e
ﬁ‘ﬁﬁ'Jm}, W LHHLN, ")E SO,
VTR O, ST A il
AT DT ,', S IROH 1B 5 I
LAr200ys, 204r& 9 4
3) G, MU, i)cLb\di’.', (2T,

8)

BRRRE
595 2 LLLRRIZRIE G Bk, Keywords (9¢
LT 6 WA 2 AL e E 723

BIACZH Ch ek 2 T D 2 2, e X
PERIF LT —7 a2 0T, Hlo
FABSTRACT 7740 LT/ —F
abE-—-X X L L TERED
Wtz () EUF R )
Yy h,

oy iz, Times, Helvetica,
Courier, Symbol7 # > | & Nill]j &
L, RN d 5, 7272 L
Xt & U'lr‘ilﬁ‘%iiﬁl(i)\)'i'}"f E
TLHd k.

Beriar TERECY R v, 1l

D HAT im, cm, mm, gm, L, mL,
uL, mol, g, mg, ug, ng, pg. fg.
N/107%: X # v 5,
Figure X Table : Iz
Rl ®fbir 6 2 X, AL
L CTIETRTRLET B
Ao K3 — [IzdiA
HUc
MR EF B
LB S35

ZILERL
AU

ﬂ, iff % u;
Figureld st 74

. Tablelzi I T A

SRR T AR ul Lf WUy R A
(ER N Ul (Rl E SR AP

T4, Xkl $ilid $the Vancouver

stylel2fiE) . A& a9, G,
é }[”M» REFAE L OB N~ T, E’_

L/ i f’lm'hmﬁ i[)\ f Illl}]ﬁ'{nb

RSN ER 5T A

{FIndex MedicusiZHERLT 2, Hifj
KO R &G Y. B, Wil
Mool R T sR TR,
P~ oW TA
1o ORKHIHE K, FERIEmE & 12y,
1993:164:442 -6,
A

'I‘ ’/‘

195770 & v e

o

ook s — e
L A SO 17 N 4 S S C SO Y B e
Lo, T THIIA, 198821 40,

3. Fowler SAL Andracki M. Hurst G, Honkan
VA, Walder ], Casteel DAL Prolongation of

the intravascular retention of hemoglohin

TN

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 ANM.
Pathologic features of AIDS. In: DeVita VT
Jr. Hellman S, Rosenberg SA, eds. AIDS.
Philadel
9) i TN il
Wk,
10) BERE LD,
d— j}/.r
?\/)Iil‘” :Z‘):t,
X FVHEE A4

phia: Lippincott, 1985;111 60,

ES VRPN ALl B

ZOfE I HL i
MZid, B L9 mmm
F7, NG
111 f 3—79

FURCRF (T MERE 2 L, ik, B, Ue,
W Sz TR ) 302 T 5,

FINEEL DTN iﬁ%m
ilfll_tﬁ“é (35 X # 180001, A7 —

= MRS Y b,
?ﬁ:ﬁ‘@'}i’é—‘iitﬂlt‘&a

@) T ] (7

BLUE), WEIEF T, TRITECK, fMOREE, fEs

wEEER

ll—-v

Sk LN

(8- % i: M & RERRTT M BUBRE il

HAMRAENFR =it

WHIT AR

BEE -

WENRI  MRol a4t

K I e
s

S TACT L, wERES

fFAL

ATIM®&E vol.10(4)

2002£F12R278%17

T160-8582  ACyUHB A fri XA iR 35
WO A0 P VP 2

TEL(03)5363
T 169-8555
Nt

T102-0073
TEL(

-3493  FAX(03
YOI FT 1 XN ATR3-4-1
Iy 65208
TEL(03)5286-3217

03)3265-8961

)3)5363-3499

FAX(03)3205-4740
FOHB TAUH IXOLEAET-1-7
FAX(03)3264-1995

P EHC



