X, BEREHEB LA £/, BDK TR
HbV+RA #HiICH L T2 THERRBEERLE.

NEJTOE BETIE, &8 &b MREISHIRIC
EEZRL7ZD, D% EF L, 6 KET 10g/dL
BEEzo7z. HbV+RA # Tl 6 BEEILIE THh4«
WKL, 48 BRI T 6g/dL BEZRLZ.
HbV+Sal # Tl HbV+Rd B & R4EICENMET
A ZERLZD, 18 RN 24 BRI I3 HbV+Rd %
CHLTEMNTCHINEEREEEZRL .
wRBC+Rd #1d HbV+Rd BHIZxT U CHIM#& 7 K
MR TRRCHE B EMEE R LD, 12 L
IZENTHZN, FELREEEZRLUE.

A RNESZDOE EETIE, HbVARd #RU
HbV+Sal B THIKFIZTHERIT 10%55E THEML,
FD% 12 BT 30%MET LA Uz, 18 RHILL
BT, HbV+Rd #IIROFEICK DK TERAN
U727, HbV+Sal #IZZD0E E EHZHKT,
HbV+Rd #H it L THFELREEEZRL .
wRBC+Rd B IIHBRBRIARTN S, B ELAEE
fe9, HbV+Rd BTN U THIRAIZZHRIZET
BFEIEKETH- .

AT IME

Pre c.Fid eBld eTrf  aExcbhr aExci2hr aExci8hr aExc24hr aExcd8hr
~&=HbV+Rd =rr=HbV+Sal =F=wRBC+Rd

Fig. 5 Hematocrit, Hemoglobin and Methemoglobin,
*: HbV+Rd vs. HbV+Sal, #: HbV+Rd vs. wRBC+Rd (P = 0.05)

(4 mfTEIEE (Fig. 6)
DIEETIE, & OB TR (e.Trh)
WKEZRLZD, BEERBIIEFL, 24 KHE
(a.Exc24hr) ETICFIFEEBEABELE. £,

SEHEIRME T, SH TS OEREIRD bz
HOD, 48 KM ET, BEEHNRETELEZLAR
ROsNRho7z. TOM, BONOKEET
HbV+Rd # & wRBC+Rd BHORICEEZ (P <
0.05) MR 5NN, EHEREHFE TOLEECR
WBEEERLUZEROEETH B2 EEYFN
BRIZZLWETH- .
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Pre eTrf  aExc24hr aExc48hr Pre eTrf  aExc2dhr aExcd8hr

wBe=HbV+Rd =re=HbYV+Sal == wRBC+Rd

Fig. 6 Heart rate and Mean artrial pressure,
#: HbV+Rd vs. wRBC+Rd (P = 0.05)

(5)EfME (Fig. 7)

AN TLAFT 2, AVTLAF 2 WRAF >,
FRUT LA F 2 DEANGLDOEFEIIFRD EN
5500, FEFHITRHEHNBEMIRD snmho k.
WHREAF > O—ETHbV+RA # & wRBCHRAEH D
MICEEZE (P<0.05) 280 6NN, FEFICHE
MIRETHY, EMFHBERICTZLNETHH .

AT LAty

BRAAY

AU LAF

eTrf  aExc24hr aExc48hr

Pre eTrf  aExc24hr aExc48hr Pre

=@=eHbV+Rd =e=HbV+Sal =E=wRBC+Rd

Fig. 7 Electrolyte, #: HbV+Rd vs. wRBC+Rd (P = 0.05)
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FPEIA, AFL TN —ET RAONVE VEBEERE
LEBEENCBNWTAMNESTOE OB ILRD
B REEREOEIE DR S .

AFL T IN—FKOT7 AAIVE VBEIZA PNE
JOEVMEDEERELTEHIMALHLONTS
0, FRIMERICH U TR DB E 2 8RR 5 T
HOEIBREOHENED LN TWVWS. Lirl, FH,
AMEANETOE /NEEORERIFIZED A
ANEZOE CIEETIVICH LT, BEREO#HREIC
THRERFLIZETS, AFL TN —KOT A
IIVE VBITEMTIRIEEAEIRNVEN D
DD BETHIERCI>TELWETIRERT
ZENRO LN BT, BORSICES T, #ik
W, R FROERERNERG R ESBEORGREETHR
DIZENRDERD &1, KEIE U7z AN RETH
BT EMNHBALE. —F, BIRA, BT ROMERERN
BETIHROBS IO BIIENHZDHOD, TR
WREFRINENWZ &SRS N,

BENT, RENBA MMESOE VIEZFRT
5507, MRRHEEZAVWTEEOMRERZFRL
TETFIVICRHUTAFL T I—-F7 A3V E VB
BABTHIZROKBE LZE 25, MERHMETE
48 BRI OK ST, SHAERRGICRSHRHIC
U THEBEREGFEER ENFRD &7z, EITHER
MERTERL 28 EOMITTERENFDLNT
B5T, BT INZAES OE /N THRMER
WL T B EFIRVBR S Nz,

SEICTHREIN TR, E¥ERAE/OE
SNEAREARIMER T LT S B R E R ERE 2 A L
TWb%, BrilzRELRN-HEETD, 24
B LD EFEEEZERT HEENENZ. LML,
BT GEL T 48 FHEFZEET 2 EFITER
»oenahol. REEECHEETIE, £FFO
pH EHFVE{ LMo b00, ABREN 18
BT LEA LUIRD, 24 FETIHEZEREE SIS
7 Em, R—=AL AN 24 BETEEERL,
REET 2 R—Y ADFEEIRBEIND /2 E,
MEBEAERELZEERTH> T, BAREH &

B UTHLNICTRARTDH 2.

—7, BARERICH 48 HEEFEERTE
i IEEPRD b, iz, EEFITBWT
b 48 BRI MO KB EEERIE AR S#H T
D24 B EEVBETH > 2, RBET >R
— I ADETIRBINTWVS. LrL, 24 5
48 BRI/ TOA MAET O E I HERL, Ex

R EBRELRDOERERESTETFTLTNSA,
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BRLAIOHRNRREF THDEEABND. KT,
ARy MEERRUANETOE VRERT
EECTWBEIENS, RENRIFTH DI,
FANRADANETOE /NARREENTUEL, B3R
EMENBIERETEHA LI EHEREND.
NS OEBIZOWTIL, BrAl Ok e AEL &
B R EDOEBELEONES OE > /NLEDE NS
BRECE > TRAMMBRATRETHDLEEASND.
ZOMOERIZDOWT, MITEME R VEMFEDHE
BTIRBRTELORHNRD 5N DD D, Bt
HEEZZENDBICZ LN &G, BRI
EUEMETHEELREIIECEHS, AEJOE Y
INFAE DEEAL S L R OB TTIREE DHERITIR - T
HEVEFTIRRNEEZEZENS.

E. %%

AFLOTN—ROT7 AN E VEBEZERAELE
BILAIO®R SR, WMIRBICELBANETOE /N
KOS (A ME) KL T, BREREREE
EE S EAEEND D, NES OE S /NaEOBEEE
HEmEPEEI TR I ETERIAFREAOLEE
R ERLUE.
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9. \EJOEV/INEENRERIIGZAIEEL
Z DHFF DR

A. BIFEEB

413, Hb /MEAEHDV)D T v N RIFERENDFE
L E—HOERZEL, HV OKGITX
DB —@EIC T MRROHEEZHINTS I &,
HbV Z2& A& L =M MEIcBEE L Tws alREtE

5% COATTHEEZHIAL /2 BETRFRICEY
TIVIZ18.5kBqDSH-TAF L FID Y (TR I ¥
L) 10 pLZHML, Z 024K BRIz N—XZ
& — 2 THIfgZ B L 7= MEDNAICER DA EN
7Z3H-TAFIFIDVEBEREKI FL— 3
CHhADFITTHE L (Fig. 1).

Sample

injection Cell Sus?enslon

Spleen

ERMLTE R, AFSIL HV 2ARL AHIRE LS = —
BIRMICY — R T B2 LICkD, N5 OMEN
T MlEOWAENHICEE L TWVWD & &L D F Gonh oo Puks g
CHERT 2 LZHMEZL TN, o ¥ mhoun é 2210w, Evaluation of T-cell
Fig.é Exp-eﬁn;enctgl’g)mtﬁ);ol lf:(:.r ev.aluation of the effect of liposome
B. Btk o Con A stmlated T celprolferation
1. Concanavalin AFIEIZH T2 T v METHIfED® 2. FITCZEE L /= %2vesicle (FITC-vesicle)?D/) —
HFE R b DA ES T4 > L ZOMBENEEDBET

EBRICIEWKAHS v b, o, 8- 12 # A EH)
200-330 g&# AWz, T v MZHEERMKED20%
(vIV)IZH8 % % HbVIA T & 5 W IZHb A T 2 A
LTWianZEy £y —a (BESEE L TH6gd)
EI—TI)VREFT, B#lkED@mELZ. a2 b
O—) )V iZidsalineZ#yE L /=

HbVdH 5 WIEHbA FENELBRWVWZED Y RY
— L% Ty MCERERBXZTI6RRRICT—T )
FRE: TRMIEL, EEMICHEBEREEL 2. BE
W @RPMI 1640/10%FCS/50u] 2-mercaptoethanol
(2-ME)) 5 mLICB L7ZEEET 4 v 2 TTD
DXL, TORBRERLF—TICBL THE
THIEICKD, KEREBHRZEREEZEZ. £
& % 2,000 rpmx5 minE.O LU, ILE L =M%z
RPMI1640THeE L 2B LY > EZ DU A-F Y
AREER (IBLGELEMRFZERT) 5 mLIZT3-5571H
EImALEE 2 Uz, Wil LB RERICS mlo B H
RPMI/FCS/2-ME % 1 Z 7= &, &, P27,
BERICEERICEREL THMBRELZ. ZOkEM
fid 2 #LE967% 7 L — K iZtriplicate T4HE (2x105
/200 pL/7 =)l) L, Concanavalin A (Con A;
Sigma-Aldrich) (#%i#80.3, 3 pg/ml) ZfMA37 C,
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Hb /N & & W U &k T & % » FITC-lipid
(N-(fluorescein-5-thiocarbamoyl)-1,2-dihexadeca
noyl-sn-glycdero-3-phosphoethnolamine,
triethylammonium salt) (Molecular Probes)% &
H L -8eEs#ze/Ngk (FITC-vesicles) % 3HHl
L, v NZERMEED20%HEEZXG L,
FITCE & RIMESEZ 7 O—Y A1 b A—F—
(Aria; BD Bioscience)®HWTY — kL 7z. MK
IZFTTC fetEoMiasEd Y —h L.

V—hLZzMEza> bo—)VEME (AEE
BARZEREL Ty OB ICEL DFIA(1:1
M5 1:1/82)THA, 3> ba—) VRO E5EIC
BEX 5% BEBNLIZ.

3. CFSEEIC £ % Con AR T 2 T v b IETHE
Je) D HETE U DR EY

B | 7= AT AL 2 PBS/1% FCSIT T2EHE% 4,
1x107/mLIC % L, 5uM Carboxyfluorescence
diacetate succinimidyl ester (CFSE: Molecular
Probes) &%, 37 CIZ T MM ZREL Tz,
B THeE ., 247X FE 7 L — MiZduplicate T
537E (8x105@/1mL/~ = )V) L, ConA ZfNA37 C,




5% COCTEEE L=, EETNERICHEZE
IRLU780—8Y41 A RNY—IZTC, CFSETHEAIN
TR ING — > BT LT,

4. MRAEROEREA L/ TOT 4 2T

BAEE L /=PRI AL & 247 R L — BT TE (8X
105f/1mL/™7 = )l) L, ConAGKIEE 0.3,0.5,1.0
wg/ml)y ZHZ387 C, 5% COUT THEL /=, %
T2 I 2 [FUX U PBSIC TRl « HEFR,
32X 106 H 7= V50 pl1dDlysis buffer (50mM
Tris/HCI (pH 7.5), 150 mM NaCl, 0.5% NP-40,
50mM NaF, 1mM NasVOs, 10 1 g/ml aprotinin,
25 1 g/ml leupeptin, 1 mM pefabloc, phosStop (1
tablet/10 ml)) ZhIA. 4CIT T30 >Fax
— kL7, 15000rpm, 10438, 4°C C&L L7z L&
ZRfEMhRE Uk, fiflastmos > N0 813,
BCA protein Assay Kit (Thermo Pierce)lZ THIE
Lic. 27 &3-5 pgDOfiiafitiiEZ10%x7z
1312.6% 7 JVIBEDOSDS-PAGEIZ T4 BEL, = O
TV O—ABREE L. 20 bo)lo—2
Re7oyF T - Ny 77— (1XTBS buffer
with 0.1% tween-20 (TBS-T)/2% BSA) #, 4CT
— B > FaAN—brLE., —KRHEKIE
TBS-T/5%BSAT1:1000iCF R L, Z=iR T3k,
AT S EDQF N ERIGSET. BEEE,
TBS-T/5%BSA T 1:2000 12 % # L 7= horseradish
peroxidase (HRP) linked —Kfifk & ZiR T1IfH
RihS Bz, v, mHEELumi GLO (Cell
Signalling Technology; CBT) & 1SS |, b
ERIADT 4 NVAITE S Bz, —RIUEIIA
> 75 > & Ustripping bufferz A WTIEEAL, Fl
D—RFEZER WS N7 & FARICE DR
L7z,

5. Nitric Oxide (NO)DEITE

ConAFE T T3HMEEL Z LEZEINRL, 0D
FEFDODNOL N % Griess Assay Kit (R &D
&> THIEL .

Systems)

40

6. L-NMMAGNOS inhibitor) &
nor-NOHA (arginase inhibitor) OTHEASHIHEIAD
b4

Inducible nitric oxide synthase(iNOS) inhibitor,
NG-monomethyl-L-arginie (2mM; L-NMMA;
Alexis Corp., San Diego, CA) &
inhibitor, Nw-Hydroxy-nor-L-arginine, Diacetate
Salt (0.5mM; nor-NOHA; Calbiochem, San Diego,
CAYZ, TNTH, HANIHEEZHVERE L
AT OEEERITNA T, THIREDEBIESS 2 /37
DFORFENOHEZ TNz

arginase

7. ik EEEE

FITC-EVZ& &L ZMEORE <~ — 1 — ORI
LSR flow cytometer(BD Bioscience) % f V2 7z. 51
EIZUL TR LD D ZFERH L7z, PE-conjugated

anti-CD8a(0X8), CD25(0X39), CD11a(WT-1),
CDb/c(0X42), CD172(0X41),
HIS48(anti-grnulocyte), CD103(0X62),

CD161(NKR-P1A), HLA calss I(0OX18), HLA
class II(0X6), CD80, CD86. APC-conjugated
CD11b/c. LA EIEZBD Biosciencek DEEALZ. £
7=, APC-conjugated anti-rat CD3 }ZImmunotech
SDBALE. &&, 272< & 510,000 O i
ZHEL, #E%Z2CELLQUEST software(BD)IZ
TR L.
FONRTDILAET > - TOT 4 2 TITHBNT
A=—XPiR1d, phosphoPlus Stat5 (Tyr694)
rabbit polyclonal Ab, STATS5 rabbit polyclonal Ab,
cyclin D2 rabbit monoclonal Ab, cyclin D3 mouse
monoclonal Ab, p27 Kip1l rabbit monoclonal Ab,
B8 -actin rabbit polyclonal Ab, = K #i 4K i
anti-rabbit IgG HRP-linked Ab, anti-mouse IgG
HRP-linked AbT, WTNHCBTLDEAL /.
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FITCREMERMIML (vesicleZ AR L /-HiE) 1340

MR D% EETH > 7. T DH 5 & gate L 7= M fa

(WiEE1395% L b)) 2R oE&Ta > ho—) L
MRz A, THERG O 858 2 34 L 7z (Fig. 2, 3).
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Fig. 2. Soring of FITC-positive cells by flow cytometry

FITC labeled empty liposome(FITC-EV) was injected into rats and spleens were excised the
next day. Subsequently, single spleen cells were analyzed using FCM. Cells that
phagocytized FITC-EV (upper square) were recognized clearly as FITC-positive cells. The
cells (upper square) were sorted by FCM. The purity of them was >95%.
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Fig. 3. Suppressive effect of FITC-positive cell on the proliferation of control splenocytes
Saline-loaded bulk splenocytes (2 X 10%well) were simulated with Con A (0.3pg/ml) in the
presence of the sorted cells at indicated ratios. Saline-loaded bulk splenocytes was used as control
cells. The splenic T cell proliferation was inhibited by FITC-) posmve cells (hposmne phagocytised
cell) in a dose-dependent manner. Data are ive of two inds d and are
expressed as mean+SD (#=3). *: p<0.01 compared to control. **: p<0.05 compared to control.

Table 1. Proliferation of FITC-negative cells and bulk splenocytes

Con A(pg/ml) 0 0.3 1.0
Saline 1410+ 319 6332432 — 18092+ 654— —

Lex

FITC-EV(bulk)  1872+2045 3575+ 1200 —
1818+515  8061+3292

* |
7586+200 ~ |*

FITC-negative 81848+5277 —

T cell proliferation of FITC-negative cells (2 x10%well) and FITC-EV loaded bulk
splenocytes was compared with that of saline-loaded splenocytes. No inhibition was
observed in FITC-negative cells. Data are representative of two independent experiments
and 3H-thymidine uptakes are expressed as mean®SD (n=3). *: p<0.01 compared to
control. **: p<0.05 compared to control.

FITCERMEMAEIL, TOEBIKEL Ta> ho—Jb
P DIEFEE IG5 Z LRI Nz A,
FITCEEMEOMIlEZEY — L T, %@%F@E@%ﬂ‘b
TmHERE MIHEINEREI N TS ZEBELTY, Con A

BEMegmlTIE, 2> ho—)L &0 ESHEHET
5 ENREN-(Table 1). 25 DIERNS,
FITCE Mg, 372 B5HbVEEE L /=/MAa,
THIEOEIEZIH L TWAHITH D Z 0
RTEk.

2. HbVAEBMO 7 = /) ¥ 1 7 Dst

FITCRE MR (HbVAEEMR) DRE Y — T —I
B8 L T, HIS48Fi#k(Z v MEKIERICRIGT 5 HiE)
EHZICHEA LR L. FITCHMEMAR THIS48
BHEDHDIZZED16%DHT, BMilEEDHT
MN0.7% T o 7= (Fig. 4 upper). —74, CD11lb/c+,
HIS48-#ifig D 80% LA EMFITCRE % TdH % D ITxt
L T, CD1lb/ct+, HIS48+#iid TFITCHHED b D
1330%395 L /n72h2 o 7= (Fig. 4. middle and lower ).

Fig 4. Flow cytometric :ul;'?u-;f whole splenocyte and FITC-positive cells

Splenocytes derived from FITC labelled-empty vesicles (FITC-EV) loaded rat spleen were
analysed. Upper: FITC-positive cells were gated in R2, Middle: whole splenocytes were gated in
R1. Subsequently, the gated cells were analyzed for the indicated cell surface markers. Lower:
whole splenocytes that were devided into 4 subsets in terms of HIS48 and CD11b/c positivity
(Middle leftywas further analyzed for FITC intensity. Most of FITC-positive cells were positive for
CD11b/c but negative for class II, CD80, CD86 and HIS48. In addition, most of CD11b/c+ cells
were positive for FITC intensity.

May-Grunwald Giemsa( X 600, X 1000)

Fig. 5. Mi ion of cells appeared after injection of HbV

HbV-loaded :plenocvtn were spun on slide glass and stained with May—Grunwald-Giemsa
dye. Images were visualized using BX50 light microscope equipped with 40x/0.75 or
100x/1.3 oil objective lens to give original magnification at the time of photomicroscopy as
x400 and x1000, respectively. Arrows indicate unique cells that appeared after injection of
empty vesicles. They appeared to belong to monocytic cells.

F /=, CD11b/cBE M fd 13 B B T Xaclass 1I-,
CD80-, CD86-TH/=. THIZ, TNHDHIEDZ
</AHbVZEEBL TWA I ENHERINZ. A



T, HbV# 55 O ML % Giemsa A T, MAZ
BICURY —LZNEBLTVWEEDICAZA SRR
MiRENEEEIN, 5D FITCHETHS Z
E & Tk T & & . BB I
monocyte/macrophage& DO#ifd TH 5 (Fig. 5).

s

3. iNOS inhibitor & arginase inhibitoriZ & % T
Jicd 38 FE 40 il D AR B

HbV# 5% 2R 5 1 2 THI AL 5 78 #4113,
iNOS inhibitord %V ldarginase inhibitor DFFTE
TTHLEEOHERNRBD 5Nz, WENFEFT
FETDEXDERNHES M ER > (Fig. 6). Z
D&, THMEOBIEMAEIZIE INOS &
arginase{& D LHANEEGE L TWA I EZRLT

W5,
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=
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0 e I . .
S ¥ & &S S .
P é"w’* c_:_o.f{éo " nsinot significant
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ConA (0.3pg/mi)
Fig. 6. Effect of L-NMMA and nor-NOHA A on the suppression of T cell proliferation
Each rat was injected with HbV or saline and splenocytes were stimulated with Con A(0.3pg/ml)
in the presence or absence of iNOS inhibitor (L-NMMA, 2mM) or arginase inhibitor (nor-
NOHA,0.5mM) or both. T cell proliferation was evaluated as described in materials and methods.
Data were expressed as mean+ SD (V=5). T cell proliferation was restored in the presence of each
inhibitor to a certain degree. Si was in the p of the both
inhibitors, suggesting both iNOS and arginase were involved in the suppression.

4. ConAFIBIT X BSTATSD Y ~ BT K T 522
URY — LB E5ORE

NOZEMN L THIR OHEEAH OFEN S LI X
BRICBNTHEINTWS., HEESTFILO—
DTHBEERTSTATSD U VL OHIHI N EE
LanNBBE%, MEEYZIEICHTE T Scyclin
D2, D3ORBE TR LI ER 2 ICHIEHT 5
p27 kipl DRBEENEE - N5 EFENH 5
NTnha.

FIT, SEIEINEDY NI OEEHICEHE
L, HbVEEERNZEYRY —LBEDOREDR
MERSZ. FIONIREEHADZEZDITE, N

42

EFTHANWTEEZRL DB DMK ZEZLELT
5728, BOICROMLZRSTZ. & 2\ il
E2BIRDFREMFTL T, CFSEZEH WD
BER 5 NINOL NIV ORIEEB I o 7208, 24
URY —L#%5 7 v hHROEM TIZConAkR
EMNEBICETTSIE, £ZConADIREED
ETFICNOREET B EVNS INETOERL DO
REFERLE GT—FITRET).

ZORIBNT, £BEHRET v MHROEM
TIZConABEIZIE U TSTATS D U > B L3 TLitE
Lozl Z2URY—L#ET v MHROM
Ml T, ToRLII Doz, FERIZ, STATS
Bk ®H ConABEIZIR U THRE L NJVNEML 7=
DXL, IRV —LEET Y hHROMEME
T, BEOEMIMENTH > 7z (Fig. TA).
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Fig. 7. Effect of liposome treatment on ConA-induced
phosphorylation of STATS. (A ) The data are representaive of 3
independent experiments. (B) The data are expressed as mean £

SD (N=3).
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Fig. 8. Effect of liposome treatment on ConA-induced

phosphorylation of STATS . (A ) The data are representaive of 3
independent experiments. (B) The data are expressed as mean ®

SD (N=3).
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0, UCBLEOBEZMHEMET/ —<51E—-
a > U7=(Fig. 7B). ZBURY—LF%ET v biIk
D R T D ConARNEIT L B STAT5D U > 1L
DOHEMI, £EHEG T v FHROMMEDOHE X
DHERPH L TNBHEMABDLNZDDOD, FE
TlEah-o 7z,

STAT5D U Y ERILICH T ANODEZEEZE A DT
DIZL-NMMAZFHIMT % &, Fig. 8IZRT LD
2R —LH%E Ty MHEROMEMET?OConA
R X 2STATSD U > B DR HEE T 5 5
CIVAZNEY gbsl

5. ConAFIEIZ X Seyelin D3DFEBHE NI TS
YR —LEBEOEE

AEHE5 Ty NHEREMR TIZConARE TG
U Teyclin D3OFEETEMMNTTEL ZDIZH L, 28
RV —L#%E5F v kRO ML TIEConAlZ
& Bceyclin D3DFEIEEMMNE B ICHH = Nz (Fig.
9A, B) . ¥, cyclin D3OFEEDOLEL, B-actin
DLWV T/ =S54 -3l
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Fig.9. Effect of liposome treatment on ConA-induced expression of
cyclin D3 . (A) The data are representaive of 3 independent
experiments. (B) The data are expressed as mean * SD (N=3).

*P<0.05, **P<0.01

ZOMENINONEEL TWENEINEFAND

7=%12, L-NMMA#% ConA & & & IZHEERITHRM

T2, BURY—LEESy PEROEMET

#H 5 7zcyclin DIOFEHENEFEICEEL, £BE

5EZy MHRBEEORAE ERLNIIVITRD T
(Fig.10A, B).

6. ConABIEIZ L Acyclin D2DFEEBE N5

B —LEEDE

cyclin D77V —mD, BllDF 737 E cyclin D212
WTHBRILZ. Cyclin D2 ZEURY — 255
Sk MR TIiZConAlZ X Dceyclin D2 R ELHE /A3
BEICHHIESNDSDIZHL, L-NMMAZ ConAkEbiz
FREFAINT S Eceyclin D20 FE BN E1HE T BE MR
bz (Fig. 11A, B).
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Fig.10. Effect of liposome treatment on ConA-induced expression
of cyclin D3 . (A ) The data are representaive of 3 independent
experiments. (B) The data are expressed as mean = SD (N=3).
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Fig.11. Effect of liposome treatment on ConA-induced expression of
cyclin D2. . (A) The data are representaive of 3 independent
experiments. (B) The data are expressed as mean £ SD (N=3).

*P<0.05.
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Fig. 12. Effect of liposome treatment on ConA-induced
expression of p27kip1.
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7. ConARIBIZ K 5p27 kipl DFEBEDITH TS
22 ;) — LI E DR

MRS Y >/ O Tp27 kiplld, Mifas%
2EICHEIL TW3. p27 kipl OFEEEMIIHIAZ
SHEOMEIDHFEICEHL EEZEND. £BEE
Z v b EREME TERFE OH IR, ConA
FIBIZ & o Tp27 kipl DRI D 61k.
FERICZZE U R — L5 Ty MESROBEMEICS
WTHConARIIEIZ & o Tp27 kipl DFEIH A
L7z (Fig. 12 ).

D. E&

HbVO#HE5#ICT5 v MEMICERD 50125 —i
P O T # i 4 78 90 1 %5 2R 1, B O mononuclear
phagocytic system MPS)&EL THIELTWD
CD11b/c+, class II-, CD80-, CD86-DphenotypeZ
HOMIfEN HbVEREE TSI EICKD, BAkR
EMHEMEE L TERTA2 L5102 Z EICER
THEEZLND.

e, MAORGENHIERZE I 2587 OM
JOMEBRZ2ED TS, 15 1L myeloid
suppressor cell & %W idimmature myeloid cell
EREE N T WD, B myeloid derived
suppressor cellMDSC)EIERZ ERIEEINT
W5, MDSCIIJERE, BRHE, &K, A ML ARE
4 DFEEFTTHN, "OBECHELLHETDH
BEENTVS., LMLAENS, bo bEER
RIEBBWHRENHIERZEL TN ENWD LT
H5.

B iE, © 2 A ® MDSC i& CD1lb+,
Gr-1(granulocyte marker) weakly +, class II-D 7
/Y1 TEFEDBDEIN. Ty hOMDSCH
REMZ T2 /) A TRELET > THRND,
<™ A Gr-1MDcounter partdE L THIS48N & =
NTWa.Tkabb, v NMDSCO—# I
CD11b+, HIS48+Th HHREMEMEMEINTNS.
TaxOMmeHE TIEHHVAARBME®DHIZ
CD11b/c+HIS48+HHllfA N E EN T D I L HVHERR
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XN, TOMIIIEEMEOF D1%IZ Bz
RWZENS, HIEIZRE S5 TSN, 20
MEBICEEIN TS EIFELZEE N, DL A,
HIS48 DB O F TITIIBI 72 <, CD1lb/e+,
class II-O 7 = / ¥ 7Z&A 9 2 Hla2 %l
HREREL TNDEEZDEFIONEETHD.Z
5 QML CD11b/cZRFE L TWAEN, EE A
E D Eclass II5°CD80, CD86IIFEI L Tz
W.IDTEE, BEFHNRESEERNS, MED
MRIIRBRBEIRTHD LEZAD. TDI LT,
MDSCA Y ¥idimmature myeloid cell&E EH 7
ZEEFELRW, —HFINsOMAEDclass 11,
CD80, CD864 FIZHbVO A BIZHENFHHENE
TLEMEESHS. LOLABNS, a2 hod—
)V DML O CD11b/c ML S 2 D% < Aiclass
II-, CD80-, CD86-TH o /(T —F IR L TWix
WIZENS, TORREMIEIETENTHD.
RENHDROEFEIIDWTIHE, BT,
cell-to-cell contactPHETH 5 Z &, INOSHEE &
LTWBZ EREEZHSNILTEL FEIXIN
5% Targinase DG HRIELTDH I ENTE
7=. Wi Oinhibitor DFEE FTIE, L D EEFITH
BlIZMBRTERIENS, ZDDOERDOEH LN
WHEIRORHICEETHL I ENHERTEL.
F7-, WREIE E 2T, EiEeLIL2Z
FEETHNBIEICIZIES NI EZ2BITRL T
BN, TN 6 NEKRAICapoptosisilED NS T
—FHEFTNBF—FIIRL TR, TH5D
LS £ TICHE 2N TWAMDSCOHHIH 5
EFELRW. BLEDZE&D, HWVEZRAEL
CD11b/c+, class II-  immature monocyteslHEEE
BICIE, WHDBMDSCEFETHHEE AR S.
NOZEA L7=THIla O HEFEMHI OFEN S £ E
RRCBVWTHRESNTWS, EESTFILO—
DTHBEERTSTATSD U B L OHMFHINEE
EEINBHHET, MERESZ EICHIET S cyclin
D2, D3OHEBEE THB LI OMEESZ&ICHET 2
p27 kipl OFRERNEE L INDHEELH S



NTV3D.

ZIT, GFEEINSDY 2T OEFIER
L, BUR—LBEOEEDKRFEHALTZ. ¥
VINVRBEERDEDITE, INETHNWTER
FREODBL OHEEELELT DD, BRI
ROFESL ZiRABTz. YNNI HBEBIROIRE
WMfT LT, CFSEZ AWz EMEDEIER S TN
NOLRIVDBEIEEB I o720, BURY — L
55w MEROEMIE TIXConARREENFEIT
EFIT5ZE, £ZConADBEEDETIZNOMN
BE5T25E0nD INETOFRL DERZHER
7.

ZDRITBNT, STATSD Y VEELZE AN,
2Ry — L5 Ty PHEOEMBIZENT
ConAFIEIcx g 5 > BILDETRRD 5Nk
M, STATSEBEDOREER &AL Tns7z8, STATS
DET/)—XIM¥—2ardbL FEEIH
Samolz. O EMS, NOZMN L ZTHIME
HEFEINEIRERE O—D & L TSTAT5D U ER{L#I
EHITBRVBEINTNEY, ZBURY — L
5z X MR BIENFEICB VT, OMF
DR THREINRKRENEHER SN,

MiEEEO&ERIE, E/k 5 Cycin-CDK
(cyclin-dependent kinase)#8 &k &, CDKIEER
FIoEk o TEMICHIEEINTNS. GIHOBEE ES
HAD#FTILCyclin D-CDK4 & Cyclin E-CDK24&
BN Lo TWD, BFERIRICEK > Teyclin D
NEREH, CDRAEHEET D, FHLENZES
HKIFRbY N7 E %Y VLTS, RbYY (L
INDERE L TWBHERERTE2FNEEN, cyclin
B/ & OSHETCDNABRICHBERERTFHD
FMMNFEINS. P27kiplIdCDKEEZERTFD—
DT, cyclin E-CDK2E&@&KICHES L, CDKIEME
EHETD. ZOXDIBHAT—ROFIZBNT,
cyclin D2, D3P K UWp27kipl DFEIRIT DWW THFS
AT, HEEREConALEIZL > T, £BHREG
Sw NHEEOBMRICBWTIE, cyclin D3BL
cyclin D2OFEHMNEINT A DITHL, ZBURY —
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LEE Ty FHROEMEICIBWTIEERELRER
ETFPRDEN, ZOETIZINOSHEREDEEIZ
Lo TEELZ. NOZA L 7ZTHREOBREIIHIC
cyclin D family D FEIRITHI N HRE T TND AN, 28
URY —LABREIZBVWTASN S METHEOE
TEMIHIZ BN TH, NOZS L /zcyclin D family®
HIBPWHINEE L TWAAREEMIREENZ. £
7z, MOEBRIIBVWTIEp27 kipl DFEBNTLHE
T5ZENTHOEENFO—KTH 2 & DH
ERH 2N, SEOBFNTHEP27 kip HEARRFHFCR
BLOBDLABIL, TOBREIERESE T Y
r&EZEURY —ATy FOBMEIZBNTENL
Roendamoiz., Ko TEURY—LTy FOME
R T OBIEIHEIC B Tp27 kipl DEEIT 7z
WwWEEZENZ. HhVRZE Y RY —LZ2BEBLZ
immature monocyteZ?, IEVERIBMGFEIE T, MHIET
#HAE & cell-to-cell interactionZ /L TNOZ E4E
L, EOXSICHEAEBEESY > /7 OREZEK
FTEIEDZNECDODWTHE, /70O
ZhOfbOTEEEZZDOTERDOMANBETHS.

E. &

Zw NMIHbVZEE ST 2 &R O ZE g n
—@EICIH NS, TORREL T, BOMPS
ZHERL L TW5CDllb/e+, class II- immature
monocytesVWHbVE &R L, T DR —BIEICHE
Dz BENHEEZES TSI ENEISNS. &
BEHEI O FIL, INOS &arginasel& 0 L/ 20
L7z, NODEAE LarginineDRZICELZDHDTH
D, NOELOHEIMILo THIaEBFHES >N
7T Beyelin family DFEIR D 0N G ZEHIHIZEE
ELTWwasEEZLNL.



10. ANEZOE/NNIAEDIn vivoTORERE
WCEZ e

A. BIFEERN

&1L, HbV DTy b RFIRENDEE =B
L7z—#OERZEL, HbV O 512X 0 g
—IEBMEIC T Ml OBENIH ENS I &, HbV 2
# & L 7z CD1lblc+,
monocyte WHIHENICEIE L TW A R[geME 2 57
ELTWS, BIFFEIL, DX D7 ex vivo DFER
7, in vivo ORFIGEIZH RMEI NS AEEENH
LSIMNEMEHENICTSHIEEELBHMELT
W5,

class II- @ immature

B. WFEAE

1. KLHIC K 5 %%

WKAH 5 v b % KLH (keyhole
hemocyanin) ¥&# (200 g KLH in 0.5ml saline)
# B W id saline Z [Fl & D incomplete Freund’ s
adjuvant CIEFI L TEL<EHEZDL, £10.5ml
EETICEHLE. £0O14HEIC, HbVH DWW
saline #i.v. L ¥ H |2 Xincomplete Freund’ s
Adjuvant EJEFILU7ZKLH 0.5mlZFE FELZD B,
day 16, 18, 20, 22iT B#ikH 5 i L, KLHiE
i DFE F TITE Z HAs R L7z (Fig. 1).

limpet

-
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HbV or

Saline
iv.

KLH, s.c.
with
adjuvant

l

1 |
Ly 1

! P ! oo

day 0 day 14 day 15 day 16 day 18 day 20 day 22

KLH or Saline,
s.c.
with adjuvant

Serum sampling Serum sampling

Fig. 1 Experimental design

Sera were frozen at -20C until they were assayed for anti- KLH-IgG and anti-
KLH -IgM . Spleen were taken out 2-3 months after the 2™ injection of KLH
and evaluated the proliferation of splenocytes in response to KLH or Con A.
KLH: keyhole limpet hemocyanine

2. MiEH OKLHFAMR OHIE
Z v bMEF OKLH IgGhifk B X OIgMbigk Dl

46

#13, LEA KLH 5v h-IgG ELISA Fv k
NV FR_RAHEHEB) BLY LVEZX KLH
Zw ~-IgM ELISA Fv b (NTVF) Z2HNWE.
KLH IgGOHIFEIZBWTIL, MmiFZ500001%1Z,
KLH IgMO#EIFEIC BT, 200001 B L 7.

3. MBI OKLHAF BT #iifn Ok
KLHT#®Z#2-3nA %D T v b & T —F )RR
THRAEZRL, BEENICHEZME L. BER
(RPMI 1640/10%FCS/50n] 2-mercaptoethanol
(2-ME)) 5 mLICB L@ ZET 4 v 2 TTD
DAL, TOBERERE LT 2 —TIIB L THE
THIEICKD, REBMEMEZRESEZ. L
&% 2,000 rpmx5 miniE.O L, (LB L 7=HIkE %2
RPMI1640THEH L 728, BT >EZTAL-FY
AfEEH (IBLAEZEAYIZERT) 5 mLIZT3-57fH
B Z Uz, W LA IT5 mloD 55l
RPMI/FCS/2-ME % il A 7= &, &=L, FEd 2T,
HRBRICEEBERICREL THMERE L. O
a2 FALEI6N T L — b iTtriplicate T4riE  (2x105
/200 pL/77 = )1) L, ConA (#&i¥EE0.3, 3 pg/ml)
BIUOKLHEKEEL, 3, 10, 30pg/ml) Z Nz
37 C, 5% COATTHEZMI Lz, BET2FH
BICE T )VIT18.5 kBqDH-THF T FI P

(7T v L) 10uLZHML, £ D24 %ICE
IWN=ARZF—IZTHilg 2B L 7. #faDNAIC
R VAEN/3H-ThymidineE Z K&K > F L —
al Ao A THELK.

4. Ko O FEREMAE O H

EERIIWKAHT v FRT-1k) B L UF344F v k
(RT-11v1), 9-12;8 5 A E#)280-330 g& AT, A
ToZo>07abka—IVZ T 7.

7o bka—)lb 1 (Fig. 2)

WKAH v hiZsalineZ#5#%, ¥ HICCFSE
THAA UsalinelZZiE L 7=WKAH Z v b O A
BB L V6x107/3ml) 2 BEIR K Div. L7z, ZD1E,




REWICEEIRE DELL, BT >EZTUL-b
1 A B IBLAZEYTLRT I TEME. R
4 It B A% Bk &F @ Carboxyfluorescein diacetate
succinimidyl ester (CFSE, Invitrogen) {4 #H fe
(FITCREMEMAL) D EIE ZFlow cyotmeter(FCM)IT
THIELZ.

L WKAH spleen(CFSE)
WKAH <7 % 3,6x1073mliv

R Lo Lo bl

Day -1 Day 0(10min) Day 1 Day2 Day3

Fig. 2. Protocol 1

l F344 spleen({CFSE)
T 7 i
WKAH »i‘__,w:%}%; 5x107/2ml iv
o L I
Day -1 Day 0 (10min) Dayl Day2 Day3 Day4d
1] F344 spieen{CFSE)
AT 5x107/2ml iv
WKAH i
= Lol
Day -1 Day 0 (10min} Dayl Day2 Day3 pay4

Fig. 3. Protocol 2

F344 spleen
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. /l‘ )}‘ F344 spleen(CFSE)
a0 a0 7 i
WKAH "”:-,ngé«w\-} s V. 5x107/2mliv

- [ N

Day -5- -7 Day-1 Day0 (10min) Day1l Day2 Day3
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5x107/2mi m
1,, . | F344 spleen{CFSE)

S G0N sxaoyamliv

L e N S N A

——

Day -5--7 Day -1 Day 0 (10min) Day1l Day2 Day3

Fig. 4. Protocol 3

7o ha—)b2 (Fig. 3)

WKAHZ v MZERMKERED20% (vv)IZHH
T EHHLVIAW (#93.3-4.6 mL) (REEEELTH
6g/dl)E T—FI)VERER T, BB IRE OmELZ. O

> hO—)LVEIZIZEEDsalineZ i L7z, 3 H,
F3445 v M SREIEZ IO H U, BM#EDsingle
cell suspension &L, CFSEIZTHELZRIT,
5x107/2ml in 1%FCS/PBSDMfAF IRz ER L,
FOEEERERI DEIEL . WEE, 10min,
1day, 2day, 3day, 4dayf%iZ BEIRkL 0 £ U L
7 EZT A- M) ARREWR IBLAE EWRFIERT)
WTHEm L7705, FCMIZT, RMHfmBEZERPIT
FHET AFITCRHRMEMBOEIGEZHIEL .

7o ba—)v3 (Fig. 4)

1ERETICH 50 U F344 H 3k O i
5x107/2ml in 1%FCS/PBSTHEL THB WL
WKAHS v iz, EEEO 7O ha—)b2EFERIC
CFSETH¥#:@ L /=F344 v bOEMREZ&HEL
I, RRFENRME M BEZERFICEET HFITC
MR OEIG 2R IE L.

5. IRAHAD IR D% & CFSEREA
T—F)VRREE T CERHESEL, EEEfHL 0D, 5
# ¥ (RPMI 1640/10%FCS/50ul 2-mercaptoethanol
(2-ME)5 mLIZB LI fgfigE T (v =P TIVO5L,
F OB ELELTF -7 ICBLTHETAILILE
D, REPHBEEICESE. E1EZ2,000 rpm X5
mini#E L, IWERL7-HIfAZPBS TR L%, ik
7=y A- N AREER (IBLAE A MBFFERT) 10
mLiC TS EELAEEZLEE, AT 40U A
(10%FCS/RPMI1640) bmlZ IR =D HFAm Ayi/=
TTF7VAERRELT, BERORELMATLEER
BREL, MBEEEL YL, 1x10%E O fEH A%
PBS/1%RCS |Z¥iEL C2EIFREL, SmlDPBS/1%FCS
IR T2 F 2 DMSOIZ #8¥ L 7= CFSE, %20 u
IRACIBEES u M)E72DEDITIRILITC Smind v F=
N—arlLi. FO%I%FCS/PBST2EHEHE L,
5x107{E/2ml PBS/1%FCSDH D% 5ml LIl L
7o, BEEIREDLV.UiZ. Y U7 AL S 5RE
FERMICFCM CCRSEIC A I TV A IR ER LT
(Fig. 5).
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Fig. 5. Analysis of injected cell (FITC positive cells) in peripehral blood.
Mononuclear cell fraction of peripheral blood were gated first and analyzed . Small
but substantial percentage of cells were found to be positive for FITC.

C. EBER
1. HbV# 5 O HKLHFEEARIRICB XIZTE
=

KLHERNTHEZFE L TH< DI, ET
KLHIZTI v hERELREZ. £0%, 2[81HODKLH
iz 52 2ERMCHVEZHRE L TH< &, KLH
REATHRO KB ENSAEOH D I L
M ex vivoDEBAERN S THEEIN/. In vivoTT
MO A IHE TS & THUE, KLHAFRR T
EEENHHIZ NS Z ERHERIS N, E2AD,
HbVOFREOEEIZAND ST, 26 HOKLHF
B I KLHIgGHiAMMIX Rk IC EA L7z, (Fig.
6).

anti-KLH IgM anti-KLH IgG
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Fig. 6. Effect of HbV on the 2° immune response
1gG secondary response against KLH antigen were observed regardless of injection of
HbV one day before the second challenge of KLH.

2. KLH& B A £ 1) —THIAE O H
HbVEEBICHEKLHFEZZ T /2oy M &
2~37 BBICEMIE L, KLHERM AT Y —THiE
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NREL TWENENERF L7z, TORR, HbV
BETTKLHIC K 22Kl EZ 725y b O
fEhicd, J>bhao—)OT v s ERBROTHRD
WIER ISR 57z, b5, KLHRFRK A
T —THiIfIZ, HbVREDOEEZE S1T5 Z Lia<
HRICEEEB Z EWREN (Fig. 7).

160000
140000 m saline-KLH
# HbV-KLH
N=4
meanz SD

R

°

ConAD ConA03 ConA3 KLHO KiH 1 KLH3 KLH10 KLH30
(ng/mi) (pg/ml)

Fig. 7. Ex vivo splenocytes proliferative response to KLH .
KLH specific T cell were shown present in spleen taken from the rat which received
the secondary challenge of KLH under the HbV load 3 months earlier.

3. HbV# 50 HC 3B L U7 o fg#AAE o ifn Fr i S i
[Eﬁ‘i%‘ﬁ.%%ﬁg

WKAHZ v b 4l fg % CFSE T &L WKAHZ
v M5 L, CRSEH: AR ML H)H D 1H R 2
BETL7z. EREIZS - b BEEITHEEERTH
ot BONTREBEE»LRD bR HIE
3x107{8, 6x10E&Z 5 L-HAE TENEN, 4.7H,
6.3 0 T#-7-(Fig. 8. left, Table 1). WKAHZ v MI®H
BEALOHbVER S, ¥ HIZF3447y M EDCFSE
U AR R B LB A ORREIL, B
F1HTHY, ZOfEIL salinez&E5L7zate—b
Sy rDPE LIFERETHo7-. (Fig. 8. Middle, Table 1).
*72, HOMUHF44T v RO AL TWKAHT
R L TRE, TO®%ICCFSETHRALF3447y
MEMRAZEE L. 2 ha—A Ty MBI UHLNT
HF3447 v hO AR CHRE LT M, EWilE105
#%121%, CFSETHAL-HMaDEIAIX1%L T Lo
TRY, 1BZICIEERICKRELALHEKL TV
(Fig. 8. right).




c) F344-WKAH

a) WKAH — WKAH
(5x107/2ml)
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—o— HbV Day 1:

.239x Saline : 0%
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at 10min: saline: 0.22%,

Days
at10min: 3x107: 2.18%, " at 10min: saline:1.88%
HbV: 0.05%

6x107:4.54% HbV :2.26%
Fig. 8. Half life of the injected cells in peripheral blood
a) Autologous splenic cells (3 or 6x107) were intravenously injected into rat. The half
life of each cells in peripheral blood was 4.7 and 6.7 day , respectively. b) rats were
injected with saline or HbV and then allogeneic cells (5x107) were intravenously
injected into them on the next day. Half life of injected cells was 1.26 and 1.08,
respectively. c) Rats were preimmunized with allogeneic cells (5x107) a week earlier.
Then, they were inected with saline or HbV and then allogenic cells (5x107) were
intraveneously injected. The infused allgeneic cells were promptly disapperared .

D. E%

G FET, HhVERBIIHERET 5 & HOKRART
a7y —URENsZ2AEBL, —BEITERNAR
GENGERZE T EEZR/RELTER. L
LS, MIKIZERD 53112 2 6 O MM
nN, BEOREBEIREIEEEZLEX DNENIFY
TH-ol=. £7-, ex vivoDEER TIE, HbVEE
BICED H U fia 2 ConATHIE T2 &, 20D
— BB IZapoptosisZE 2§ 2 L ERIBT D

EBERO DO, TIT, ex vivoDFRZEin
VivoTRBMEIESZEZHMEL T, KLHT—X
FRBEZETHOZTy MIHLT, HbVRE T THE
KLHIZ K 32H# %5 2, KLHIZH T 2HiEMDE
ftZz, 3> bo—J)V KBTS LU KLH
13T MK EEOERHIE TH S DT, ThiTxH
T HIMEEARINE, EHENOKLH R ZA2TH
FADHEEZ BT 5 Z L EE LW, ZO/E, HbV
#E5 T O REERSELHFEGEDOES) 1,
saline 5 F (2> hOo—)b) EE%EHDNITEN
PO RIFRRIGZERLZ (Fig 6). 517, KLH
¥ 51%2-30 A, KLH REMTHBEO KIS Z kR
MUZHERESI S POV EAZSORENEET
7= (Fig 7). 5 FE TDex vivoll BT 2K T,
FlWEZTTHHBELAENT MRIRELHNIC
apoptosisZ i Z 9 AIREME N H o /2. T2 5, in
vivo CKLHFUE R & 52 1) 7= KLHEF A THIAZ A3,
apoptosisZ#L Z UL TIHK I 2 aleEMED I Ho 72, L
MU S, ZO/RREIL, in vivolZ AW TIX KLH

Table 1
No of Exp preimmunization Injection No of cell infused cell origin 10min half time
Exp. 1 none saline 3x107 auto 2.18 4.7
saline 6x107 auto 4.54 6.3
Exp. 2 none saline 5x107 allo 1.88 1.26
HbV 5x107 allo 2.26 1.08
Exp. 3 none saline 5x107 allo 4.56 0.83
HbV 5x107 allo 4.07 0.98
Exp. 4 none saline 5x107 allo 2.14 1.15
HbV 5x107 allo 4.1 0.66
Exp. 5 F344 (5x107) saline 5x107 allo 0.22 n.e.
HbV 5x107 allo 0.05 n.e.
Exp. 6 F344 (5x107) saline 5x107 allo 0.04 n.e.
HbV 5x107 allo 0.02 n.e.

Exp. 1 and 2: CFSE stained splenocytes derived from WKAH rat were infused
intravenously into WKAH rat. Exp. 2, 3 and 4: WKAH rats were loaded with HbV
(or saline) , then CFSE stained splenocytes derived from F344 were infused
intravenously into them 24 hours later. Exp. 5 and 6: WKAH rats were
intravenously preimmunized with F344 splenocytes . Seven days later, they were
intrveneously loaded with HbV (or saline) and CFSE stained splenocytes derived
from F344 rat were infused intravenously 24 hours later.

49



IR B RFIICE > Th, KLH FFRIAEY —
THIfEE B 2 WISEEE, BTF922&<a> b
O— )V EFFICEREFEL TNAEZEERIRBLT
WasEEbhs.

EIMICERL T, BERMICERICEASINDT
RS D BERR I g2 & DN R O NEE
‘REZHE>TWVWS., £Z°T, HbVOHRE TR T, YO
LD MHHRRBNZEZZTDNENIDNT
M L7z, BCOMEMEZCFSETHRAL T, 8T
L7z5E&DOEFHAHAMB TH > ZDITH LT,
7 OfEMEZREL ZGEICE, BBXRTIHTH
o7z, 7 OB OHERTICHWZ H 5 M Lo
ELESBEICHRUCLSBBELFIHTHZ. 2D
EiY, HbVOHFREILY offifg D il HigkEAE
LisWZ ERERBLTWS. oD 7 O
FATHREBFLTBWEZT Y MTRWTS, 7 OREH
fADHLBEHIIHbVORIIR S OEEIIHND ST,
BEZBEPMIZMFNSHEELE. [>T, 70O
HAZDOWEEENIEANS RTD, HoVRE5 O
BIRO SNV EHETEND,

PlEDZ &5, HbVEEITEL > Thin vivod
REINE BEEERS) H5WIEOY Ol
GRERIIBEEEZZITBNWI EARB I N,

HbVO#H 5 ICIEMAD S E I EEZex vivodD
RTHDE, HOVEARBLEZRAT IO T 77—
N EGEIREREL T, —BEICTHEOEE
iz MEs 3. LarLans, in vivoD REIG
BHBEDIEE & L COKLHFIEICH T2 A DE
ARBEIIHI I NN EANHBAL . £/2HbV
BE5E T TOKLHFERIE TS, KLHFEH AT
—THIRNERICOEDEEL TWLEDHEND
5N7z. > T, Hb VR G REERENERIZE
ERIFTHREEIENEEDNS.
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1 1. ANEFOE/NEE (HbV) OENERERE
e S Y 6

A. HIEER

ERARABRICH AR MNED 2 DITIE, ATERRE
BTORAKM - EEhe - 3 - SHEBRLERK
EZLDHBEI VT THDBLENRD D, ZNETIZ
NEZOE/NIE HbV) ZEEESHYCORED
MEENDOFEESIZB VT, HbVEEIT X 5 E#EH
INTGA—F—, MITENHE. RERNOEE, &5
WA N B B I F ICBE T 2 R S HBVOF A
% ZEECETSERAMAENESNTNS, L
MU S, RMERREY TH2HbVIET AND
BENMAEIND 2O, HRLRRERREZEEL
FRETOREMERBEHIDUEND L EEX
5%,

FiZ, FEE2ERERICHEDBEITRER Y
AT L DRI EZ O RKREN M ZELT S rlREHEN
&<, HhVEEMEEEIND, TO—FHT. HbV
IR - B EYO—BTHh 50, HIKE
BFIZHbV O - HEHENE T 5 & EFNEH
ERERENECD, THEREIERZFERT D
ZEMREERIND,

F7=. HbVEBRT OIS A7 L THRIRERZ
E 254, HhVOEER ST T2ICEA 515,
AR, URY —A8FE—FRNICEERS L
HEEG. 2EEBRGROEHANELETTS
Accelerated Blood Clearance phenomenon (ABC
HE) NHEINTB D . HbVEEREGRICBITS
HENEIEEEE O BBISHOD VO BRE 5 &E 217D
LT TERBERIIRDEEASNS,

IHIT, INETORFIIEEREEZTLLELE
INFE EAWERBRERTHD, ERETOR
SHEFEIIRZTON TR, BREREZEA
7ZHbVIZ E o T, BEREIIBITR2MHBRER
. B hAHbWEREZOZ2MEZTFHEIT2DICE
WD Tia<, MRRBRERITTIHRDOT
Oha—)l GHMEEESEZSY U > JH#RE)
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TEROBEBEREBRERICRDEEZS5NS,

ZZ T () HbVOFFEERZE8E L. WM bk
% (CClL) FREBUHFEETS Y FETIICBITS
RNENEESEAE. (i) 40% HifiES av 7 EFIVT
v NZHbVZ1400 mg Hb/kg THEHRE L7=BRD
RINBIEETEAE. (i1) H =77 - YIVICHDLV 2 FE R H#E
BETH 51400 mg Hbkg THRE L EZBROREME
M ETT o 7,

B. HFEA®E
1. B

Sprague-Dawley (SD) Z#tET v b (6.
180~200 gk /= iL3iEMk, #50 g) [ INEIX DR
AL, LHEFOFHEABTRICHERLZ.

H=7 AP F A, 4~8F. 5.57~5.93 kg)
3. EBREBRTIOEM 2R S L, FFR
B BERUCRLEHICENS B,

2. REEADEE

B ERIL, BP0 —BREANCHE, B
DEMEBET S NI EANBERICEDHY
BUEERTI-OOEEESHEHICES, AKX
SFEBRFYGEE B E TN B AR F
BREWRMOBYMEREERITI VAR EZRT,
LB ZEWIT L7z

3. Wi avlZEFINTY bOESH

SD %Sy bS5 v kb (180~200 g) IZIEHE
&, ROMNNVEY—IVREEET T, EXREIRIZ
FBALERYIFL>Fa—7 (PE50) KDMR
FEORIMZTY, 2MKED 40%0D MK 2 Pl
95 ETERL .

4. CCLBRBUFEEETI I v bDIERK

SD REEHES » b (#5098 K3 XTI NAAIIC
R L 7= CCls (CCls : mineral oil=1 : 4) % 400
mg/kg DIX5-E T 3 [, 8 EMERENZS LIERK
Lz, EF)I O Child-Pugh Class 748D



BFMEEDOAIT OEEHEL D RD =,
5. 1251.-HbV #5& DS

HbV @ 1251 S X){EiE IODO-GEN Iodination
Reagent (Pierce) ZHWTITo/z. BYERICH
VBB G RIIE R 2 IR TR THEL
Z. aB, BEETFHAMARE PIETIVT I >
(HSA, 5g/dL) ZEHRMNT5 I & TREBEDOHE =2
o7z

SH-HbV 5 DFH
HbV 800 pL & cholesterol,[1,2-3H(N)]- 20 uL &
BAEL. 24 BRZERTHRETSZEICKD SH R
HEfTo . BYERICBT AR EHRIIESRE ZE
EEBMATHERL THRELZ. 728, rHSA
Ge/dl) EHEMT2 & TRBEDHG 2175 7.

6.

7. CCL ZFREMFEES Y NEFNICBIT2HE
NENBEER

CCls FHREBUEFEES v hEFIVICT—FIVER
R, ERERERIR S sH-HbV % 1400 mg Hb/kg
THEL., HERB I EICE#HRN SBILZTT-
7z, BenjamiR. mEEROEBEOCLERICES
Nz EEOFENZI 50 uL &, soluene-350 /)
ol 7Iba—)y (1:1) BAEK 500 uL THE
{b# (50°C, 24 KeH). BELAKBTHEL., BE
v FV—3a 5 )V (Hionic-Fluor) 8 mL
EMA. BENEEEBELZ (LSC-5121). #HL
ZiEEsE, FEL %, 0 —H% soluene-350 1
mL TAEEE (50°C, 24 BfE), MK & RO
HIZX O BEEEEZRIE Lz K- ZITDWTI,
R#@T — I L OBREENICERR - FEZTTW, £
D —EB 2 fF25 & FIRE O ULEEIT & D HEE 2 JE
THIETEMEL 7.

8. Hiitkya vy ZETNIT v bIZBITSENE
RERER
FURBRAD 1251 OBEFEZB <7012, EBREY
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WENEIREREE 1 BEsEDa—Fyoy s
BiTol. HIfitET a v 7 2@FiER. JEEH HbV
1400 mg Hb/kg TEHAELZ. BER 4 HEKDT
HEIC 125-HbV 2E#5 L7z, 1251-HbV 5%,
REFRICBERN S FMm L., miEE5r, mi
1% VAETIVT I WERKRD 40% b ron
HEfE 2 A . BOSBERIT V., LB OBEHEME
EA—hvz)VHoR—AUE— (TOAH,
ARC-2000) I THEIE L7z, MKOBKET > T >
T, MBI EHEBRERE L. SEMOBS
EEEZA—RNI VA T—HT & —ICKDHE
ELT,

9. A=A TNIBTBIENEREEER

HbV #5510, #t 5ER. &% 54 T# 10, 30 77,
1, 3, 6, 12, 24, 48, 72, 168, 336 WFfHIC K ARERIR
WEFRM L, EBICEOLEZITL, Mz
&7-, HbV MmEEFEEL. mighoNESOE
VBEAEANT/OECTF AN O—ICXDAEIE
T5IETHMEL 2.

10. #i HbV IgG K U IgM DF

HifitEs a v 7 2#FiER,. IEEE HbV 1400 mg
Hb/kg TERELZZSw M SERER 7T HEE TS
HEgMmZ2fTn, mifzess, BE00EITKD,
¥%fE HoV 2fREL RiEzmiEs > 7V & Ui,

96well 7L — NiZZe/MakEEEMLL, TIVT
X YA T blocking . FRL=MsEd > 7%
WL, 37C, 1 B >FaX—hk L7z, wash
#% . Horseradish peroxidase-conjugated Goat
Anti-Mouse IgG ¥ 7z I peroxidase-labeled
affinity purified antibody to mouse IgM (W) &%
mL 37C, 1 Bl > FaxX—bFL7%,
o-phenylene diamine THJE#., 490 nm ORILE
TFHE L 7=,

11. =R ZUT IR
CCls ZHREMITEE T v N ETIVERITIEER




HbV 1400 mg Hb/kg TERAE L ZHIMES a3 v 7€
FNTy bOERBERICEALZRYIFL >
Fa—TNoH—RBEREHRG L. BE5E.
EREB#ERIOHFML, F5N7ZlE 50ul %
0.1% BExES M) UABK smL BB E. %
JE (675 nm) EEIEL =,

12. FAEMEOHIE

HimEs gy 7 Z2@EEE. JEER HbV 1400 mg
Hb/kg THAELZ SD v hRDEER 7THEE
TE&BRMZTW., W25z, BF HV 2RE
T BH=OIEERMLEETY., EEZAIEICAL
7=, WIEMmOBRIE MRS SRL ICEFE L.

13. b2/ T A—5 DRIE

CCly FHEEFEEETTIVT Y NORFFIRED
MK ZEHE L. EHIZ. Ammonia-Test-Wako kit %
AW, MA7 e 7OHEEZRfTo &, Eik &
D O ImiEIE O BE (3000 rpm, 10 43 1T K D1
EERENL, BlEICAWE, BB TA—F—
DEIEIL. RStk SRLICEFEL 7.

S =0 A IV OEBE TIIEE HITKEBFER
SEIML. BOSBEEITNWIMEZFEZ. 51T,
BEonzmiEEBEEOBAEL, HV 2L
B - BrEIE. EEERAW 12 HEOBREEOR
EEfTo7z,

14. MIEH X

A= AT HV #5RTBE5KTHIL 3,7,
14 H B KBREIRE D £Rif U i-STAT 300F Z
W, BERSE (p0y). KEHADE (pCOy). pH
ZHIE L7z,

15. mERIE
HZTAPIVIC HoV & E5ET, BEKTHEIL 6
R, 1, 3,7, 14 H BIZERREL T T2 8B E38

FEBEZ AN, LEENSEE L.
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16. FREMABFERRE

CCl ZARBUEFEEETT IV v MERKE TR,
FFigZEmH L. 4% TRV ALATIVTERITEL,
EEL~z. £0% EZ5um OYFERDELDIA
TA AL, T T4 EBYFEERLL.

16-1. H.E.3f (Hematoxylin-Eosin stain)

/857 4 2k, WAKKEL, ATRFIY
T 4 DRRELE. BOWRAKELZR, T4
3T 60 BREIRE L. FAKAKYE. Bk, FERL
HAZTW, g z&EL.

16-2. EVG %4 (Elastica van Gieson stain)
BT T4 1% TAT NN LI AN T IV R T
6 BERAYL AL, 100 % =&/ — /L THBIETToT. JiK
KB, UAT VR~V URT 5 EIgRaEL,
BUOYRAKEL, DoEF—Y 0K (1.25 w/v % picric
acid, 1% acid fuchsin solution) T 10 /%L, £
D, BRI B, B HAERITV, ARG EEE
L7z, Fio, BHELAEREREROMEIL, 100 FEMK
BETTIZ AT 30 MOBEHEZREL. Lunina
IZXVEE 1 MmO ERER
ZEHL, ZOFHEEBRMETLHEFTRELE.

Vision version 2.2

C. BRBLUBE
1. HbV OFFEBRRIC BT 2K NENEEHE
1-1. CCLL ZREBEREES v b ETIVOER

1 i T RE~ — A —ThD AST, ALT, -GTP,
BEULE R OT =T 2RE L. TORE. &
HWERZH A CClL R EBMHFEEIMET AT
I% AST, ALT, *-GTP, BEUAE YV R T VE=T D
HE LA PHERS (Fig. D).

Kz, Figure 28-BICI3 L B REOHEREZRT,
ZTOWRE.CClL, FHEBEFEE S Y FETIIHTI
HeNRBESENERI N, £z, BEFE
LRI IR OB NEZ D Z &M s TN
B, LIS 2 ERNICRET S EVC RE
ol A (L FREEFEES Y bETI)
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Figure 1. Plasma clinical chemistry tests at 8
weeks after exposure to CCls in liver injury
rats. Each column represents the mean + SD
(normal; n = 5, liver injury; n = 6-9). ™ p<0.01
compared with normal rats group.

Liver Injury

BT S D inME L ORERR S 7z (Fig 2C-D).
ZIT, ZOFMESEERERER L LIS,
CCl, AFREEFEES v NETIIVE TIFHE#SE
O 11 % PRl Tz Fis 2B).
EHIZ, MO IFREZ EAE B DR & U TERIR T
FEHTUV5 Child-Pugh class 43I L35 %1T-
7. FORER. EULE Y (Score 1-2)-Fmburl by
EMEME (Score 1-2)+ 7 /L7 I fE (Score 2)+fXiE
(Score 1)+ (Score 2-3) DFEEMNL, A5t Score
2 7-10 Lgofz (Table 1), ZHHDFERLY ., SELE
FkL7- CCL FREBHIFEE Ty MET VI, Class B-
(CHE Y T DR REREE AR L, EMIRB W T, HE
ENSEEDFEEICHEY T0LDLHEESINT-.
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(% of total area)
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Figure 2. Light micrographs of livers stained
with H&E and EVG stains: Normal group (A)
and CCls treated (B) group (x100) stained
with H&E. Normal group (C) and CCls treated
(D) group (x100) stained with EVG. The
arrows indicate fibrosis areas. (E) Hepatic
fibrosis area in the normal (n=6) and CCls
treated (n=6) groups. The fibrotic area was
calculated as the mean of thirty, randomly
selected fields of vision in each liver section,
based on EVG staining. Data are expressed as
the mean + SD. **P<0.01

Table 1 Child-Pugh assessment

Parameter Score
Encephalopathy None
Ascites {ml) 2413+ 171
Bifirubin {mg/dL) 0.96 + 0.93
Abumin {g/dL) 3.10 & 025
Prothrombin activity {%) 5171 66 1-2
total 7-10
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Figure 3. Relationship between plasma AST
levels and total clearance (CL) for HbV. The
linear regression of the logarithmic values
was calculated wusing the least-squares
method (y=-0.0012x + 0.814, r=0.81, p=0.007).

1-2 R N EhEEE A
1-2.1 MmiEFEE

EFROELDITER L 7ZCCLEEREBEFEES v
NETIERAW, ENEREFMZT> 2. SH-HbV
5%, HEREZ S ICBERD SEETn,
BonzmEPRBE#EB I DIF VT S A%
BEHLEEZA, EBICEAEZEDRENVER S/
-7 (0.51 £ 0.11 mL/hr), =T, ZOEEZEI
FEEOREICKET DD TIERNWMEREL.
FrgE< —H—D1DTHBASTEMHFH T VT 5
CADHBEE LS ET A, BRIFIREOHEEER
=R LU7 (Fig. 3).

1-2.2 [EE80Ah

FFigiZHb VO EE ffigeas ThH 5729, Fig. 3T
RLEFEZEOREICEZ VU T I AR
FEANDODHEENEEL TNWSHD TRV ESE
AH6Nb, I T, HENOHbLVHELASTE
EOMBEBEROEREfT ZEZ A, HVREE
24 B LTI BT 5 HbV A i 28 & ASTHE
21, EWHHBEREIfRDRERR S Nz (Fig. 4A). — .
® 5 1 DOHbVOEEN TR TH 5 I B W
Tk, ZOXSHEEREERD S NBRND L
(Fig. 4B),
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Figure 4. Relationship between plasma AST
levels and (A) hepatic or (B) splenic
distribution of HbV at 24 hr or 72 hr after the
administration of 3H-HbV. The Ilinear
regression of the logarithmic values was
calculated using the least-squares method (A;
24 hr, y=-0.0042x + 2.99, r=0.77, p=0.03, 72 hr,
y=-0.0042x + 2.09, r=0.89, p=0.009).
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Figure 5 Relationship between plasma AST
levels and phagocyte index (K). The linear
regression of the logarithmic values was
calculated using the least-squares method
(y=-0.00004x + 0.0289, r=0.81, p=0.047).

1-2.3 fRE#EE

HoV oD R I AT IR P R R A 5 L Tl B 7
. Ko, FEEQBREICLD, REBEOEILIC
SNTH—RIZUT T2 AEICL DEEL =,
ZORE. ASTED LRICREVEBERMETT
ZENHEREN Pig 5. FFEEOREIT L BV
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Figure 6. Relationship between plasma
AST levels and excretion via the feces
(closed circle) or urine (open circle). The
linear regression of the logarithmic values
was calculated using the least-squares
method (Feces; y=-0.0464x + 54.364, r=0.61,
p=0.05).

DENEEDOEEIIRBEOERLNEEL T
B EMELSRRENTZ,

1-2.4 Heitt®

¥7z. FFIEISHOVIEE A rk iy OFRtIEEE T o
HO . FEEVHVIEE RS OFFIC b
B2 ENEBEZEND, £IT. BERSD
MBI DWW TR ZfTo iR, RPFHtER
EEILI2NWDHOD, ERHIMIIFESOBICHE
WHEIERNME T35 2 &Rz (Fig. 6).

2. itk a w7 EFIV T v MCHbVEER S
K T O NIRRT

2-1.51HbV IgM - IgGDEAE

ABC B OFEITIIHIER 51T U TR
S5HWENBHURY — L IgM OEENHBEART]
RCHB., TIT, ik avyZ7ETIVI Y K
% HbV (1400 mg Hb/kg) TEAER 1 EMETOR
Ry H HbV IgG KON IgM DEEIZDWTHRE
2iTo/z. TOHR, I HDLV IgG EEE T NN
HOOD, JLHbV IgM 1 3gF4A% 2 HEXDEEEN
B, frdE 4 HRICERKEZRLZ Fig. 7). 2O
R, HimEs v Z7EFTIVT Y & HbV (1400
mg Hb/kg) THAL . HHBRICERS5 95 & ABC
WENFRINDA[REINRR I N,
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Figure 7. The production of anti-HbV IgG and
IgM after resuscitation by HbV in a rat model
of hemorrhagic shock. Each bar represents
the mean = SD (n=5).

2-2. MmIETIBEHRE

Z T, fi HoV IgM R AEZER LU /Z8R4E 4 H
BROXBEICERE 7 HRICEREZRKD, HbV
DR LIBEEICBIT S ABCHRADFHEIZDWTHR
HEToZ. TOMRR, BERICHN, HimEs
avZEFINTy MEE4HEDRTHRBIIBWT,
Mg E ORI K TR SN (Fig. 8).

2-3. gz 210

KiZ, 125I-HbV #4524 KRR IC BT 2 &lEE (B
%R+ B - FELAE - Bt - D) O EZRE L.
ZORE, it a2y 7 ETIVS Y MEE 4 H
EO 7T HBEOWBEICRWT, FBANOEERDH
BOBEANHERINE (Fig. 9).

2-4. FHUAH

ABC &I, #IEHSICERL THENMNSHY
R — 4L IgM BAWI N, FEEENEZLSZE
T 2 MEREEINZURY —LNF TV =0 E
1, Kupffer fIEOEVABNERL, HRHIZ,
MAEEORTNEIS. £ TRIZ, HimES
avZEFI)ITy hE HOV TEHER 4 HERUT
HEOMMEZRIE L. ZOMRKE, HbV fgER
4 HEIZCBWTHEMOEERETNERI N



