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(1) BIBMEEET L& LT ApoE KIE~< 7 RII~EZ B EL/MIE (HOV) & HEKRKER
U, BB E VERERMEICOWTEHMEZTT > 72, ApoE X~V X2 b U F U LEH#
HbV (CH-HbV) % 2000 mg Hb/kg THRE L7z & Z A, EFHEY & FEIC HbV O KERSIEAT
Jig& < BRI 3 An L QW e, S 61T, #5515 14 A BITIE. 59 5% O BEHEMES IR 331 THE
RENTZHOD, FOMOIERIZBNTiE, BENEHEITIE L A CRIBEN R o7z, Fiz,
MAEFIZ IV T HH 3% D SRS HER S0, BREICB W TR IZ HbV 1RERE X
NRpoT=Z Livb, HbV OJEEIRAAH - Rt S 5 ERICB W THDL-2 L AT m—)b
RV AENZ HABRE SN TS LIS,

(2) HbV IZZL OABEMEHFET 5 —BLIRFE (CO) A I® CO HETE HbV
(CO-HbV) DErIEMEMRRHEIE (IPF) {5 & L CORREMEER L=, TDOFEE, CO-HbV
B 512 K 0 FiARHE(L O3] R OV RE D HERF 23 HERR S U, CO-HbV 1T IPF OFTHIRRER L L
TORBEMER RO SN, 4E/ bz, BROAEEEREE R OZE DO THEFD
WinaEs, EEEEBO—FETH D EIBMERIZIIT S HbV OReM (EREHEE) &
HERNEREZBARI VD THONITE L LB HWV O COF ¥ U T & LTORFRAKSE
FMHTHLAMZLTEY, HOV DERRME AR CHREISEEOBEEIC T - BB 2 AR E
WIZRDELEZDBND,

A. BFREER
ERLZARETIMEBEOPR T, ATERKBM &
L CRANERER, RERBR, EyoieRk, S
LI EERR R L DEBEER T, T0FH
L REMEHMSL L T RERDH D, X
FTIhETIS, ALRFZERKLE LTHESN
Te~E 7 v r/hEE (HbV) 4 RNZEE
(Drug Metab Dispos. 2009, 2011; Drug Metab Rev.
2011; J Drug Metab Toxicol. 2012) <K& H M ks
(J Control Release. 2009), JFREZEIF (Toxicol Appl
Pharmacol. 2010; J Pharm Sci. 2011), iE4REF (Life
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Sci. 2012) 7¢ & O — {72388 0 2RI
LT, BbVOREWEZH LT L TE R, LH
L2235 HOVIZFRMERREN TH 5= 4TS
BRRBE~RKETDHZ L5, AT, HBV
D1EIH 72 Y DG EIFEEmL~ELICE LT,
DIERBEDY Ry 77 7 X — LRV EDE
By (Bla A7 e—n) 2REICENA~
BETHZELICHRD, EDIH, HVERE L
RIS E RSy, Brloa L AT a— 3
RABGEICBWTHEEIIRH - dhttshvs =
EBROLND, LL7enb, ZiIvE TOFE



L — A 72 368 & IR DL MO A TH
0. EEEEEEZ R T TRMESEE S D EER
FRICB T 2 ZEMFHHIEZ L, EBIZ, Zh

IR SN TE R ALRREREKTH DY
— 7 NFal—Ry (PFC) TIXIFEU EizhT:
DfssERE R R. BWEREZFHR L,
7o, EE, —BEKE (CO) ITMAIEEHN
R IER 2 E O L w2 ABIEMIER & £F
DI EDNLFRIERT X & U TEEL RS HRE
ENTWD, LOLERNEL, BEIGHICELT
X, TASFTHHCODERNa Y hr—LE
ﬂ@f%%%ﬁ%@ ZDEDITEEOR

WZCOZMETEL XY VT RMUEAL LD, £
“T&&i ¥ U7 &L TCOZEWEHMEE
BT HHbVIZEER LT, ZThE TIZCORAER
HbV (CO-HbV) % A\ 7=in vivoD I FHI BT,
EENIZHEE SN 7-CO-HbVH O —EEDCOL &
FEBNT il 2 @ LRI R & s 2 &
Y EBRTCHERINLTVWD, Lo T,
CO-HbV & W= i ~DCOREZEITFEETH D &
ExbiLd,

uxw%%;n AR TIE, ETHDINE
BERPFICEEEZFOLELZIRE L, RIEMET
kabf@@ﬁhV?X%%wmwwﬁéﬁ
ZIRNBEIREENELA L V21T o 72, KIC
MF%®$T%ﬁ@%%%T%D%ﬁ£%®%
VPR STV D FrRMEMBRMEE (IPF) 12Xt
9% CO-HbV DA HMERHE 21T > 72,

B. BFREGE

1. ~DORE

B EBRIL, RO —RIERNZIED., B
DEMEBEET S &V EROBRICESCH
MEAEHERT - OOREYSBEICE X, &
WRFERBYMEZBREDS &IT, ERZEH
1TL7=.

2. ApoEXE~ 7 22 BT A HbV DN E) e E B
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2-1. #W
FEBREWIIApoEXRE~ 7 2 (A, TIHHE) 1%
HASLCX VA L, VAR O THEEE %I i
TEBRIZERLEZ.

2-2. °H-HbV &5 OFRR

HbV 800 uL & cholesterol,[1,2-*H(N)]- 20 uL % &
AL 24 =B CHET S Z i kv CHER
1ol BERICEBIT DB 5IRITERE %
FERERIA CAR L TREL L 7.

23, BEHEFEROREGE

ApoE R~ U ZIZHEHE, ——T /VIHRIFE TIZE
W, *H-HbV 2000 mg Hb/kg % B ERIR K 0 %5
L7, #5% 1 HE. 3 HEH, 7THEERO 14 H
BICIiR, las CBIR. PR, . (O, i) %
BN L7z,

2-4, BMLFIE, BETEEORIE - ST
AN AL LT R A VT, 5% 1 B
H. 3 HH., 7 BEEV 14 A BIC FEEHR 5
ﬁm%ﬁw LB L0 AR AR LTz,
B/oN-MmEE 50 ul % soluene-350 /4 Y 71 &
wTwmwww1J)@uM5%pLTTFM%
(50°C, 24 e, EEA{L/KFRCTRE L, Bk v
F Vv —3 a3 A7)V (Hionic-Fluor) 8 mL % I
Z. HEHEMEEBIE Lz (LSC-5121). i L7-
e 13, & L7t . £ D—#F % soluene-350 1 mL
THEEE (50°C, 24 FBFR). MK & RIRE DL
12 &0 BEHEMEZ RIE LT,

;aM%V@mmeﬁ%ﬁ%m

3-1. B ,
%%@%ws%mmvﬁz(ﬁx 6 JBim) XL
B LA LUERICER L, £, EBREM
KR OE R A B BB BRI
776




3-2. IPF ETN~< U ADIERK

Sea-ICR ¥ 7 AZFHER, K7 0 T — /L HREET
IZBWT, T ~A > (5 mgke) &REIE
BETBHZ LI VIER LT,

3-3. CO-HbV O# 5

TUrF~vA v UEE30 SRR BRICEERR
# K, HbV (1400 mg Hb/kg) F 7=1% CO-HbV
(1400 mg Hb/ke) & BFFAR & 0 &5 L7,

3-3. CO-HbV o#% 5

IPF ET A~ TR 5%, 3 BBICH
faledik oMl Z . 14 B BIZH#RHELDOFE
fili (Masson’s trichrome ez Nk Fr ¥ 7'
UV ER) RO /MEEORIEZITV, 16KE)
ROFEZEIT o1z, Flo, FRENDOFMIZ,

EEICEMT o T2,

C. BRBLUEBE

1. ApoERE~ U R T8I} 52 HbVOENEIRE
1-1. —f%iRRE

TR TDApoERE~ 7 AT BN THbVH G-
RELT2EAETHEIIMBINL R, T2,
HbVE GNP OBIEKTH (BE%I4EE) £
T HbVEEIZL DY 3 v 7 ERSCHESCIRED 5
VMIFET L7l 7e o7,

1-2. RNEIRE

HbV %2000 mg Hb/kg CApoEXKHE~ 7 A |Z#&
51, 1,3,7, 148 O MR R OEES (B,
AT, P, (DI, ff) ~OomBEEBREL, £
oy Friligge R OFREMEIC DWW TR L 7=,

ZORER, TNETHLNE RS- TEREE
~ U R & FERIZHbY O KER 53 1 X AFIRIZ 548 L T
Wiz (Fig. 1), £, B&g eV OohmELXRE
HLzEZ A, BEIZBWTEWSHEZRLE
(Fig. 2)e TNETOREE Y Z AV T-MREHCE
WT, HbVIZ 7 v x—Hifd, g~ ez 77—
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Figure 1 Tissue distributions (% of dose) of *H-HbV at 1, 3,
7, 14 day after administration to ApoE deficient mice at a
dose of 2000 mg Hb/kg. Each point represents the mean + SD
(n=5).
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Figure 2 Tissue distributions (% of dose/g tissue) of
SH-HbV at 1, 3, 7, 14 day after administration to ApoE
deficient mice at a dose of 2000 mg Hb/kg. Each point
represents the mean + SD (n=5).

7 E OB R RHRICEY AT, REitzZ
THZEDRRALNERSTWVWS, ZO1D, &
JEIMERF IRV TH, HVORBIEEE E LT, =
VAT « PR > T B ATREME DS RIR S Tz,
F7o, BEHI14H BITX, X 0 K5%0 kst
EENERINTZDOD, ZOMDIEFIZEB
TITHETEMITIE S A R SN o T,
F7z, MR T HRI3% D TS M2 R
BENTZ, ZHiT. HOVOJEEREE R - Hh &
NBIERIZBWTHDL-2 L AT 12— /L 72 PITH]
VIAENRH - PRt S LTV D BRIZEB VTR
Hanfze#lahs, ERIZ, BEEZBY
TIMEFICHO VIR SR Do T2 Z & inh  #2
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Figure 3 Effect of CO-HbV on cells in bronchoalveolar
lavage fluid in bleomycin-induced pulmonary fibrosis mice.
The number of inflammatory cells including (A) total cells,
(B) alveolar macrophages and (C) neutrophils in
bronchoalveolar lavage fluid on day 3. These inflammatory
cells were determined on day 3. Each value represents the
mean + s.d. (n=3-6). **P<0.01 versus control. TP<0.01
versus CO-HbV. ¥P<0.05 versus CO-HbV.

E#14H B £ TIZIZ HbVE FiZmR2IC ORI,
MNP HHEERL TS AR RE S L7,
LD DFER XV  HbVILE NG MUERFZ R 2 B [E &
5. (2000 mg Hb/kg) LCH#EG%14H BiZid4E
BN VFEEHEARLTEY ., EEREEEIZD 2
VW EHERI S LT,

-
—

2. CO-HbVDIPF~ D A A P 71l

2-1. fiti B Ev ik o0 AT

PREMERIRG DRI DU TR 32 By ik
DOzt LI 2 A, Trd~A 8
Bz X0 AR KEEHIZB O TR D
BN A STz (Figure 3A), F£7-. Mg

RBROFTMEI T2 2 A, BELTWEDIX
FIThile~ 2 v 77— (Figure 3B) & #FHEK
(Figure 3C) 2M2M L Cu iz, BEBREWNZ LI,
HbV# 58 Tl 2 b R 5E M e oD 12 18 1 3 40 1
INTWRP>TeDIZR LT, CO-HbVEEIL, £
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I b DR 2 EH LT /e (Figure 3),

2-2. Jfi#RHME(L D FFA

wic, bz, ~v VY b7 a—
LYl B R VOERICEI VLT
S, vV Nl 77— RE0/RR, AH
B KEGHE K OHOVE S RIZ B W TH b2
RO NI BHE R R OEITH A S -0kt
L. CO-HbVE HEETIX, & OEITOH 2
SN TV (Figure 4A), £72, B Fe¥ i 7nm
Vo EERLERR, v oY b 7o —AaY
BORER LRI, ABAEKE G K O HLV
BEBHICBWTIIARREADEMPHER SN
7= DIZHK LT, CO-HbVE GEEIZ BV TE O
DHERR ST~ (Figure 4B), MALDORER LY, #
HEALDINHIZNEACOICER L TWD EHEESH
7
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Figure 4

(A) Histopathologic evaluation at after saline, HbV or
CO-HbV treatment on day 14 in BLM-induced
pulmonary fibrosis mice.

Sections of pulmonary tissue were prepared on day 14 and
subjected to Masson trichrome staining.

(B) Hydroxyproline leveles in left lung at after saline,
HbV or CO-HbV treatment on day 14 in BLM-induced
pulmonary fibrosis mice.

The pulmonary hydroxyproline level was done on day 14.
Each value represents the mean + s.d. (n=3-7). **P<0.01
versus control. ¥1P<0.01 versus CO-HbV.
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Figure 5 The lung mechanics and respiratory functions after
saline, HbV or CO-HbV treatment on day 14 in
BLM-induced pulmonary fibrosis mice. Forced vital capacity
(A), total respiratory system elastance (B) and tissue elastance
(C) were determined on day 14. Each value represents the
mean * s.d. (n=4-5). **P<0.01 versus control. 1{P<0.01
versus CO-HbV. 1P<0.05 versus CO-HbV.

2-3. i REFEAT

B%IZ, CO-HbVE 512 X 2 ffitshe ~Dgh iz >
WCFHEZ 1T > 72, FHMEEE & L CiE, FhifiE
JEZIL L & T 5MHRMERE CEOEMET T
5T EINGIPFEAE ISR T 2IREROEIZL L
THWHRTWAE ITEE (FVC) I & v FE
iz1T o7z, ZORR. FRBEAKEEHEV
HbV# 58 CTIIAMELICHE D FVCOK T A58
HIBDIZHR L, CO-HbVEERETIL, Z D4l
DFER S iz (Figure 5A), F£7-. &K O
R DR & 2 JIE LIofER. FVC & FERIZCO-HbV
BERHETIE, WEEEBELOMEI SR I N
(Figure 5B and C), L7225->T, CO-HbV#EIZ
L DIPFIZH§ DIRERIR BB bz,

D. %

AHFFERE B D A THOV S & MUE R I 242 T
HHERET S LITTEARVR, FERBNIC
BEZETZ LTV H5EICHVE HEIKER S
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(2000 mg Hb/kg) L CHAMRERMEIIFE L&,
DR EHENBRENBRATIIZETHD &
Zxzbid, 5%, MIEFEFEM-CMHEFRE
iz & D ReMFHiZiT>o T Z & T, IE
BRBEFEEE (B MER) ICRBWToREMA
BEMEHLMNZLTWTBE EEZOND, =
NHOBRFEHIZOWTIE, REEIZT-> T

SFETH D,

Mz T, ABFFE CTIZCO-HbVASIPFIZN LCH
AR Uis, IPFIL. REARHOBRMERE CTH
0. BN OEITHEORIEE 28D . BREMIC
IERER AR 2% K72 LIBICE B TR R B R EEE
BTHY, AFHEOFRMEIZ28ETHY ., 5
FATFRITDTN20% & FEFITENZ L BHE
INTNWD, BRBELTIE, 1BEEE L TRT
oA ROAEMEIAL, S DITIEHRELEITH
HZENT == FUBNMERAERTWAR, Z0%)
RIIAR+5THY . LIV EDRIBREORREH
MEINTWVD, RPFFEFRERLIY . CO-HbVIE,
IPFOFHIGHRIEE LTHERTH Y . FiHlpEE
ERE LTHRE TRV EE I LB,

LLEX YD, HbVDOApoEXRIE~ 7 2% -k
WEIRBEBRR 0 (HbVIZE I MAERFIZ W T H 4
EERBMEE D 2N EATRIB SN, ARFFEIL.
BRDOTA 7 AZANDEA T R T T
flichHy, EEMDOBERBIZIBWNTINE TIZHE
FRIRVEENRFME S 25, £, COEH
RIEVER . FLEBLAER 72 E D% < DA BREE
BALTEY, HbVIZ, COOERAEIY VT &R
D523 Lk, CO-HbVIZIPFDHHIAHRIE L
LTRET TR, RECTEERRLEEST %
S ORBORBEERBEME LTHETIER VM E
Ex bbb, KEELIKEIZCO-HDVOE 2 5 Al fE
PEIZOWTEE LTI H EEZ TN,

AR REVINE CTHEAERLNALTVNS
HbVDT — 4 & 2 Fbow % & HbVOIRMERR
BE L TOREENSHERATHBIENY TR
<. COFx+v U7 & LTHOVIREL RRBICH L
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BEVConao MCP-1- MIP-3a

*

1000 B EV ConA0.3 2500 MEY Lol
800 - 2000 - WEV ConA0.3
600 - Osaline ConA0 e ué O saline ConAQ
400 ; ® Saline ConA0.3 } 1000 . Wsaline ConA0.3
200 500 -
- 0 ,;nd-bmnjwﬂllzaawufi 0 w¢mjlwﬂhw~ L,
% 24 48 72 24 48 72
9.600 k‘ B EV ConAD RANTES . 600 | mEv cono MIP-1a
500 B EV ConA0.3 500 ! N Coni 3 i
400 O Ssaline ConAO ‘3‘22 1 MSaline Conito
;gg :%lSaHneConAOS 200 ¥ Saline ConA0.3
100 - 100
0 - = 0 -
24 48 72 24 48 72
~ hour

Fig 1. Production of Chemokines

Splenocytes were cultured in the presence of Con A (0.3ug/ml). The
chemokine shown here increased in concentration in the culture
supernatant of empty vesicle-loaded splenocytes (EV). (* : P<0.05)

400 - 400 -
 Beveonao  IL-10  Beveonao IL-1P
300 - MEVConA0.3 300 ©  mEVConAO3
O Saline ConA0 O Saline ConAO
200 | Bsaline ConA0.3 200 @ saline ConA0.3
100 - 100 -
E o 0
Y
=% 24 48 72 24 48 72
400 - 400 - Hevconao  IL-18
. @evconao  IL-6 ;
| BEV ConA0.3
300 - BEV ConA0.3 300
| O Saline ConA0
O saline ConAO Bsal 03
4 aline ConA0.
0l @ Saline ConA0.3 2l
100
72 24 48 - 72 )
hour

Fig 2. Production of cytokine
All the chemokine shown here did not change or increase in
concentration in the culture supernatant.
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pg/ml

pg/ml

EV ConAO IFN- *
TNF-a, ¥

2500 7 mgy conao so0 | MEV ConA0.3
1500 - @Saline ConAQ e )
1000  Saline ConA0.3 2000 |

500 - 1000

o M= M - o
24 a8 2, 24 a8 72
65 IL-10 600 1 IL-17A
EV ConAO 500 D EV ConA0

500 ©  mgyconaos3 wo | WEVConao3 i
400 - [ saline ConAO O Ssaline ConA0
300 - B Saline ConA0.3 300 H Saline ConA0.3

200 200
100 - 100 -
o 24 o 48 24 48 72

hour
Fig 3. Production of cytokine

The cytokine shown here increased in concentration in the culture
supernatant of empty vesicle-loaded splenocytes. (* : P<0.05)

400 | @EV ConAD 400
IL-2
B EV ConA0.3
| Osaline ConAO
200 - HSaline ConA0.3

D EV ConAD IL-4
HEV ConA0.3

| Osaline ConAO

| Bsaline ConA0.3

300

100 |
24 48 24 48 72

400 IL-5 400 IL-13

. OEV ConAO | HEV ConAO
300 - WEVConA0.3 300 ©  HEVConA0.3

. Dsaline ConAO | DOsaline ConAO
200 - ) 200 -

| HESaline ConA0.3 E Saline ConA0.3
100 - 100 -

24 48 72 24 48 72
hour

Fig 4. Production of Cytokine
Among these four chemokines, only IL2 increased in concentration in
the culture supernatant of empty vesicle-loaded splenocytes than in

saline-loaded splenocytes. IL4, 5 and 13 were shown not to increased at
all. (* : P<0.05)
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IL-17A, IL-2IZ 8\ T H D b7z (Fig. 3, 4), — 7.
IL-2, IL-17A & A U < | THERRH R DIL-4, IL-5, IL-13
X, RBREF 2L AR 72 b - 7= (Fig. 4). —EH
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FERT2HE] & AR O R /-,

C.2 BBEF7R7 7 A VORBKER

VR —LEREDELEFHREEL = ba—
VIR LR, 2 0% T 2 [El & b Fold
increase32.6 L E TH o= b D168 EFH - 7=,
ZFOHNG, BIZFold increased @ < . MO RIEIN
BIEMR LT LHE SN D EEOBREFIZONT
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#1. BT 77 7 A NVOENFER

Exp. 1 Exp. 2
Mmp14 57.2 51.3
Ccl9 374 46.43
ApoE 16.8 9.8
IL18bp 11.39 13.1
IL1a 5.6 9.9
CD276 5.27 7.21
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RDTENAY « A NIA VOELEBRERD
DL, VRY—LEBEIZEIVCCTENA D
FEAITRRICTE L TV 5 & Bbh b Figl), i
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— AR ECEAPEBIND L OICR XS, L
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REWHTLHIEAEET 5, ZOFED, THIHEE
PHENZED LS IZEE LT O0nE, RHATH
5, WFRIZLTH, CCLY, IL-1, IL-18bplt~ 72
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SEBE : A /hREHDVOHNEY 3 v 7 BT ERAEBICET A
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mEmIE KT
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HifitEy 2 v 712 80 FELH MEP40mmHg A FICE FEET 2 &, Rl ifith D RS 3%
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IZ30% I MPE S = v 7 REB A 1ER L. FERRAERE. VeV RILEK (RBC) FRAERE. A AHIKERAERE,
5% T VT X BRAERED 4 BER T & W Tyrodei® CHEFRH%Na™ channel & MEFRE A
Optical mapping system (OMP) CHE(=#E - [EEVE(LFHFFRFHF %5 —# (Action potential duration
dispersion :APDd) . EXSEMEMEREEARME 2 et L7z, £72. DLAFHERE Dconnexin 43 (Cx43)%H. %57
ERRRRY I TRET LTz, BRAERETIX, SEL L 2BIERAICRS Lz, Lozl £EEEK, 5%
TNT I UEETIZOMP CE 72 72 L ERERIE L burst pacinglZ & 2 LEMENN 2H] THHE I
7=DIZxt L, RBCEFAERETIL, EREIE - LDEMEFER L DICRO N oz, EBEEK,
5%7 VT I UEETIZERIZAPDAEN K L7243, RBCEE TIIIEF IR 7= T e, Cx43%8iIT
AEBEIK, 5%T V7 IUVETERESED LN L DD, RBCHETIRIER IR TN,
EXY, HintEy g v 7 DETIE, EO0EREEE L APDIE KR OC3HBE AT 2 HE L,
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(APD) % commercialized software (Ultima-6006; Sei ~ 7i#& L7z, APDIZAPD 60ms%fEfA L7, A LY
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“2 Optical Mapping (Activation Map)
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Recording images by CCD camera — Cardiac Imaging (Right Ventricle)

&

Cardiac Imaging (Left Tentricle)

Normal sinus rhythm
Conduction velocity *pattern (Pacing)

m3  Optical Mapping (Measures of Action
Potential Duration Dispersion)

Action Potential
duration dispersion

(APDQ)
= Maximum APD -
minimum APD
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