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EBEHRIREREMIT (Bone marrow mesenchymal stem cells; BMMSCs) OEEIRIGHA L, FHRHERE S
SRR EERE s ¥ OBAT RIS R BIGEDONREEZ 5 L TRELRAFEHFE SN TV S,
Lo L&nss, ZhE COBME T VR LEIRNZRE T, £ McBid 5 BMMSCs DR
HEE A THIT 2 OB <, &S5 SN I T 2 E M ORML £, BRICHAOEE %Y
5 EREFEATY D,

ZEE L 13, BMMSCs i< & 2 HIfiEEIC B 1 2 MfaER 0BE 2 BT~ <, (EROWE THRET &
nTv>% BMMSCs (9~10 HFS52%8) (Conventionally-cultured BMMSCs ; ConBMMSCs) &, fx/)NR
(Q B) DEEERIC X Y B 57z BMMSCs (Minimally-cultured BMMSCs ; MinBMMSCs) % in vitro
CHEE LTz, S 512, Fh5 2FEEO BMMSCs BHEIC & 2 EWESIR %, TV 4 <A v Dk
SAERS 3 HEIHIEAT 2 v ), K DERIGEVERRRETICE W THRLT,

SEIOHENT BT 5 MinBMMSCs BAEOSER A ERRES o3 3 2 AR, FMERRICE T
HREHLEBISECGHAL > 2 WEEE2RBT 20 THY, SEROER ZHENMET 2 DT
brEEZ, TIWXWRETS.

Restoring capacity of minimally-cultured bone marrow mesenchymal

stem cells for bleomycin-induced lung injury in mice

Tetsu Nishiwaki, Makiko Kumamoto, Naoki Matsuo, and Kouji Matsushima

Department of Molecular Preventive Medicine, Graduate School of Medicine, The University of Tokyo

Clinical use of bone marrow mesenchymal stem cells (BMMSCs) holds great promise for regenerative
medicine in intractable lung diseases such as lung fibrosis or acute respiratory distress syndrome.
However, preclinical animal models are limited in their ability to predict the efficacy of BMMSC-based
therapy in humans. Another severe obstacle to the clinical application of BMMSC-transplantation is the
time-consuming, laborious processes required for cell-culture.

In order to evaluate whether engraftment of minimally-cultured BMMSCs ameliorates progressive
fibrotic lung injury, we examined the differences between murine BMMSCs cultured for 2 hours
(minimally-cultured BMMSCs ; MinBMMSCs) and conventionally (9-10 day)-cultured BMMSCs
(ConBMMSCs) in vitro. Moreover, effects of grafting either type of BMMSCs on fibrotic lung injury
were then assessed by transfer experiments in a murine bleomycin-induced lung fibrosis model, in which
donor cells were administered 3 days after challenge.

Here we demonstrate the usefulness of transplanting minimally-cultured BMMSCs for acute fibrotic
lung injury in a preclinical model and propose using this promising novel cell preparation from
autologous bone marrow cells in the clinical setting.
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EFIREER > SHIFOBLLEE D, HLEERHTERE
BMET T2 EPHERESNTE DT, Bz
REBEFELEL L TBAC L > TEESER SN
TEVIHIRD B 59710,

SEIFA R, AIFEOHRE IS &Fis, BEk%
B/NRICE B 7z MinBMMSCs Tld, SRR D
DET, £ MIETE % Z RS H D, HidD

SEFE TR 5 2 AlREMEH H 5 £ & 2, ConBMM-

SCs & MinBMMSCs O#fiffgsitE, B L UBMHEIZ X 3
EEUEERE S in vitro « in vivo ICBWTHERL -0
TIZRHET 3.

RFEARFREGEF RIS FFEYRE
* UEAMIMRBICE S 2 TEN  SERE

B &
BMMSCs N#RER

6-8 is C57TBL/6) =7 ADKERE B & VKB OF
BB % ~/%Y) 20 PBS & TEETI, SRR & L4
ERERIIE % 3-5X 107 {8/ 100 mmdish 1 THERE. MinB-
MMSCs 13 2 Fffdifg i JEE iR 2 R A L, #EHR
»5ES E— X2 T CD11b-CD31-CD45~ #iija % 5>
BEL 1872, —F, ConBMMSCs i3, ‘EEdila & i&kE
&0 2 HRICFEEEMIE R REL, S5 THEEL
Totk, BEMRETIC CD31 BT L 2o Tz
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DEFERLT,
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IN L 7z MinBMMSCs & ConBMMSCs i3 o #i 4 &
1 (BrdU EGMEAERESR =S HiMfe=R) 2518+ 2 2 &
TR L7z,

BMMSCs KBJ B 7 EHA v F¥—+ Fua
7—7 ¥ la+ TGF-g OFHIZ, EIUNE #1172 MinBM-
MSCs & ConBMMSCs D3f#z5 PCR I & D EE (if
GAPDH tb) L7-.
TLFv4A4r BLM) EEETLICEITS
BMMSCs #3A 5

6-7:E#p C57TBL/6J = 7 2 iZ BLM (4 mg/kg % 72
& 3mg/kg: REARMEIE X D) 2REAERSL, 3
H&, E#RE D 5X10°{H D BMMSCs 28 A L 72,
WEZR OFHH MBS~ Y A BT 2 EEE
1t + BAL Alife# (IRHERT - FFhERkE) - Yoas—4
v la ¥HIE - {EEG (HE BEOR) -EFEERR L X
DiTo7z.
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v A BRSO X D R I HAREL: 3
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EBERLE,

c
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b D LTI BIFE LA BWwHDTH B
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NOICET 3 &\ %, TVviA~4 v FEMEEE
FUERAWTRA L, Tvd~A vy 53 %D
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BE5T2L0I 3ERRTLLELEIS, PBSEICLHL
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(X7 U, Mg -BAL dEHIfa% - BAL Hhgfd
BBOWL 2R (K8)., & 51 BMMSCs#5.7
Ao AMTCRBERC a5 —45 > la DFE
EMNHLLTHEY, HEREHRSL ZACHEET 50
Thotz (®9). %/, B7e ba—nT{To7z3H
DEBOEIC X DER LI EFHR I W T,
PBS iz b L MinBMMSCs #f « ConBMMSCs B2 33
F 2 EEESEWER L 2D, MinBMMSCs Bz DU
TRHHENCBEERLDOTH -7z (H10).

z =

EREREEREAINLIY, BB EFIE T 5 TlEE
bH5 e, BERFE/EROTHICBW TEH
OEEICHAERE2EEREINLZ L DD—DOTHS. T
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Negative for CD45, CD11b and CD31
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107 |

BrdU

10°

0 — - T T T T T |1023
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Mgz 10 uM O BrdU &4tz 45 R8T 2 2 L T, BrdU % SHIOMIBICE D A ¥, £ DNA ST 2% (7-AAD) r0iasd

DY THRAR L 7.
SHH (DNA SR, GO/GI# (RILHD), G2/MHET (HHE)

BB SWEH L ORBIINT2FASIFEEINTHL S,
UL ULdSs, BAE—MKIC BMMSCs L T3
DRI NIMEHETH Y, HERABICEL 284
ZEESERKRIGACE L CTEE s L FHlan s,
% TR, FEEHM R BR/NRIZE 72 MinBMM-
SCs 2L L, % ORI DV>T ConBMMSCs
EHET B L, RRERREEE IO 2 SR DA E

MinBMMSCs T34y 90% O SHIC H D, BRICEEL TWE 2 L3505,

ZRELL 72, % DFGHR, BMMSCs 3553812 & > TARY
bL, MENEENEL 25 Z LTRSS, s
CERLUTERZER T 2Rt rsBasn, i,
ConBMMSCs (& MinBMMSCs & kg U T, HEHEREDS
FHIETLTBY, YEAAL Vv 7y —DFKED
ZIICHITL T3 2 RSN, M B
T, BHES N BOMIEIEZ DGR 2FHET 2 &
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6), MinBMMSCs # (N =5), ConBMMSCs & (N=5),

100 I
gl ‘ l—x_l._lmﬂw
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0 . \ .
0 5 10 15
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10 Tvd <4y EEIRHEET TV~ U ACB T 24 FihR. PBS 58 (N=25), MinBMMSCs £ (N =20), ConBMMSCs # (N =
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% Z L iFRRO < BMMSCs OEERIGHER%Z > &
O LTCEBETHDLEEZL SN, §E{To 7 ConB-
MMSCs & MinBMMSCs D 7'V 4 < £ ¥ B8l
EIWTN T B BAERNR O LRI B WL TE, ML B
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BRI BTEEMERH S S, LoLasts, SEO
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TV A A ¥ U RRHERE T TV A2 E 1T 5 RNA Tik%
FIF L 72 PAL-1 OFRBHIHNIC X 2 PikHE LI OMET

R B HE B  Aah #®
Za: NI 7 ST T G -

FEHL : Plasminogen activator inihibitor-1 (PAI-1) OFEHE % AANICEREL I 8GEFHRE <7 X
ZRVIHED S, PAI-1 BIHHEEDHERDOBE L REFFOVEDTH L I EWRINTE, F
2, PAI-1 9 277 b7 RATIE, TVvA~A Yk BEHEENSTHREENS 2 s, PAI-]
OFBAZIGEIT 2 & O HRHEEDERICICHA TE 2 a[RetE R X 15,

H#: PAI-1 2% —%" v b2 L7z small interfering RNA (siRNA) N5+ 52T, 7V

A A Y URRHEEE T VIS BT 5 PAL-1 OFR MG TE, BELEREHIRTE 2 00 2R
T 5.

Hik: TvA <A VU RREERRS 21Tl 7 A, ¥ 7 X PAI-1 1209 % siRNA (PAI-I-
siRNA) RE#5 L, Mmoo PAI-1 BERHIET 5 & &b, MEEOBRE 2N 7 —
BRI > TFHEL 77,

fEE . PAL-1-siRNA OHBERER 5L, TVA <A v o5 5 HEOMasEkd o PAL-1 2
Ex, 2> b —LsiRNARELT, EERETER LI EBbhot, £z, PAI-1-siRNA O
OB LY, 7vA <A vy BE5ER AHBDORNa2Z —4% &%, a2 Fa—/VsiRNA I
HLT, FECETEY, £FRIREINL I LN R T,

W M EEOER 2R 2 1I5EFEBRO—D>OAFEM E LT, RNA FH %2 4 siRNA H3
BBEEE UTCHTE 2RJ8EE0RE& N, TDF—7 v FFE LT, PAI-I DBEF SN E I &5
N R (Wi

Effect of intrapulmonary administration of siRNA targeting PAI-1 on
bleomycin-induced pulmonary fibrosis

Noboru Hattori, Tadashi Senoo, Makoto Furonaka, Takuya Tanimoto, and Nobuoki Kohno

Department of Molecular and Internal Medicine, Graduate School of Biomedical Sciences, Hiroshima University

Rationale : Mice overexpressing plasminogen activator inhibitor-1 (PAI-1) are more susceptible to,
and mice deficient in PAI-1 are protected from bleomycin-induced pulmonary fibrosis. PAI-1 is
known to be strongly induced in the lung after bleomycin administration, and the high expression of
PAI-1 is also shown in the lung of patients with idiopathic pulmonary fibrosis. Based on these data,
PAI-1 can be regarded as a good therapeutic target for the treatment of pulmonary fibrosis.

Objectives : We examined whether intrapulmonary administration of small interfering RNA
(siRNA) targeting PAI-1 (PAI-1-siRNA) could limit the development of bleomycin-induced pulmo-
nary fibrosis.

Methods : The concentration of PAI-1 in BAL fluid and the levels of collagen contents in the lungs
were measured following single or repeated intranasal administrations of siRNA targeting PAI-1 to
bleomycin-injured mice.

Measurements and Main Results : Single intranasal administration of PAI-1-siRNA significantly
reduced the concentration of PAI-1 in BAL fluid obtained 5 days after intratracheal instillation of
bleomycin to mice compared with that in bleomycin-injured mice administered with control siRNA.
Repeated intranasal administrations of PAI-1-siRNA successfully limited the increase in collagen
contents in the lungs and also improved survival in bleomycin-injured mice.

Conclusions : Intrapulmonary administration of siRNA is shown as a feasible method to inhibit
expression of a targeted gene in the lungs. This therapeutic approach targeting PAI-1 can be utilized for
the treatment of pulmonary fibrosis.
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TV F T4 v UEHBEEHE € TS 7 A B 5 RNA T2 FIH Ui PAL-1 OFRIMEIC & 5 TiELEE OBt

ITL&IC

SRHERE 13, BB T X Eivs TAE U 2185 i A
BEICLY, SEFRROER &L, 7%
DEELUE*DOHIRETH S, s Ot
i, FETREELLIEWT 4 7 Y OUWEITED S
N, BEROMHIE N TV I EBHIGNTWVWEY,
DIRERDIENC R S b > TWw B0, ZORREIC
B CEEFEIE T 5 plasminogen activator inhibitor-1
(PAI-1) TH 5B Z Ehbdpo T3,

PAIL-1 2 HDEHMELICKE KBb o TWw 3 Z &,
PAI-1 OFR LV~ EBIEL BEFERIF~ 7 A
Ba7va~A v UIGHEEET VORSTICL -
THSMZENT & 1229, FERI~ Y T BT 5l
HEREDRE WL T, PAI-1 2L 25w PAI-I
W I T RNRIATIE, TVt <A Y U ISHEREDS
HHRIZHEI S TV B DI L, PAI-1 ZiBEIFR
BESURAY =y 7Y ATIE, B S ICHTREEHE
PHEEL T3 ZEMWRENT, ZDOWFHEI,
PAI-1 ML OB E R BHFDO—DOTHB I L
ZEFBAL, & 512 PAI-1 29— v b & U7CHlifRHERE
DIEEDPERL S B2 LB RBT 5.

RNA F L%, SEFIPICEES X N3 small interfer-
ing RNA (siRNA) #5%ind % mRNA %3855 - 5%
L, BEHE~NOERRRHET 22 LCE 5T, BETF
FERME T 288 TH L, EYTTRED - TWw5
BETHREOMEETH S EEZ SN THWEY, &I
4, siRNA 2 EED B\ dR 7 ¥ —26H L RN
CHIBERANEAT 2 2 212k D, BEDBLTFHIRD
el (/v 2o 8oy BAfEL 25 2 EPHEAL -,
Bz, 20 siRNA 2 BGEICERENANEAY 5
ZET, BIETFOD/ v 757 B oN5 I ENRE
h, MEBEEE L AT 2aREESHES A
%, KIEICBWTIX, 20O RNATSBEFIHTSZ
&T, MAOD PAL-1 OFFRV NV EIHIL 2 5 Db,
&5 WIZHIHIL 2 7358, EEOREIC YD &
S EEEZ 50N ERET L.

EERFERFE D TPRKE
* Uk AMEBRREBC B 2 AR 2EptE

s B

1) ¥ PAI-1{ZX}d 5 siRNA OFFSY

<7 A PAI-1 XY % siRNA 2 3@EHE KR US>~
FO—)SiRNAZ 1EEFRL, ThZThz
NIH3T3 fifdic A Uz, HA 24 sl i z(=
I¥, RNA %#43B£L, real time PCR 17> 7T, &b
PAI-1 OFEBRBIHIE LTz siRNA ##EEL, Z
% PAI-1-siRNA ¥ &30z, &/, u—%3IvT
B8 U 7o [FEEF O siRNA & /ERIL, TRITC-PAI-I-
siRNA & L7z,
2) TRITC-PAI-1-siRNA OB ) ;AHERBINORESS
BEGERSICTC, EBIC~ Y AR siRNA 235
DAENZDHE Sk H5ERT, TRITC-PAI-I-
siRNA B OME% & LT 7w PAL-1-siRNA % 7 v
F oAy UREERSER BRI ANRAERE
B{Tof. REKRSG 4RMERIC~ Yy AMfizfEHL,
OCT a /%y > FiCaBS U7z, WA % 4k
L, E SRS CHAEM O 21T o /2.
3) TLFvAL ks

C5BL/6 = T AWK LT, TvA<A %20
mg/kg DEERE X LT, BRERS®2{To 7.

 4) PAI-1-siRNA 055

RE LRI D PAI-1 BE % 4 5 EBR T,
TYAANDT VI A v U RGERS 3 BRI PAL-
1-siRNA B2 OV 2 > b @ —JL siRNA (2nM) S0 ul %
REBLE T, ZO2HE (v~ vy rgss
H#) K& SMmRased 2170 72, EE DR 2
BBFEEBRTIE, STVANDTVARA Y URESERS
I, 4, 8 11 Bz PAI-1-siRNA Rtfz > b o—
siRNA (2nM) 50 ul #RBEE5 % EMEL /-,

5 TEXMMREAFRPD PAI-1EEDRE

SUE SR R YL ¥ IR b 0 PAL-1 IR E O #IE 13,
ELISA # v b (Innovative Research, Southfield, MI,
USA) ZHWTITo T,

6) Pk L

i a o —+4 > &% Sircol collagen assay kit
(Biocolor, Newtownabbey, UK) % F\CHIE L, ffifg
HETE DTRRE 2 7ML 72,

7 AEHEOFE

TrvA~A Vv UOBRRERS 1, 4,8, 11 HiEiC, PAI-
1-siRNA K Uf2 > b @ —LsiRNA (2 nM) 50yl D5
BREZTH, £FEREH STV v A ¥ -k TR
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1) siRNA OER ) AHERAL

TRITC-PAI-1-siRNA D512 L D, [EX PR
URRHEILER IO K[ERE AN 0 — 5 3 > O FEFR
Boi, INSDENICsiRNADPERYAENS I &
DEAL 72, (FRHICIE T —F 2R L Twizn,)
2) PAI-1-siRNA #%5(Z & 3Hhl%%& DD PAI-1

BENMET

K 1R T & 512, BEOD PAI-1-siRNA ORZEE
ik, 7va~4 v 85 5 HEOMuE RS
D PAI-1 J&EAS, 2> F o—LsiRNA 5L
T, ARCETT I 8bhol.

3) PAI-1-siRNA OBHOEIREIC L3721
> BtHRHERE O3]

TvreA v ogE 1, 4, 8, 11 H#IZ, PAI-I-
siRNA ZEHEORSRE 2T Z ik, a b
o —) siRNA # 58t L ¢, BERNa -4
VEDERT 2D B I tbhroiz (H2).

40 r P<0.05

35 T

30 - T

25 -
20 |
15 | I
10 |
s |
0

PAI-1(ng/ml)

Control siRNA PAI-1-siRNA
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SHEERORE
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zZ =
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W&o T, ES Mg LRI siRNA 93BT D 1A &
3, 2) PAI-1 29 % siRNA QEERESIZLD,
TVATA v EEJERS Ly ADlakE
o PAI-1 BERETE¥ 5, 3) 7vi~vf vy
FEfERE £ 7V~ 7 AT PAI-1 103 5 siRNA 2%
HERES T 5 kD, IHRHEEORRE s IME &
h, £EROURELRD D, ZENHLMERoT,
BEFURES Y A EHOTAELS, WAWLARSGT
D FSRHERE DIREHERADBEENHS M L 2> T &
Twa, PAI-1 /9 77T MR VRZBWT, 7vAt
v A YN & B RREESEFEORE HEE S i
ENTWBIE, 3512, PAIFl S VAV x=v 7
TIRAREBOTC T VA A ¥ U ISHEE SR %
ZEh 5, PAL-L IIIRHEEOREBI O 28 k5
DT THD I EHEEHE LT, PAI-1 I, BHGHEER
FEOMIB W T LFHICIEREICESRRL TV S
ZEWbY, F, TvFd A v UNEHEE T T
RYVARLBOTORRIFEINSI ZEbRENT
BY, ZTOFEEEMFT 2 2 & HHRHEE ORI
AT 2[Rl H 5,

ZOEETHREZWHETI2FEEL LT, SEIE
RNA T &I BB S o & ko 7o kLM

\ I
09
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0.6 P < 0.05
05
04 } Control siRNA 5§
0.3
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2RADFEELCEELRFERELED S 20[EMEE
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BRI LR, BRERS WO HFETY, BiEFH
BO/ 97y RufETHHILERTHDOTDH
, SHBMOBELET/ v Y RSB ETOER
RRBBEONIEEZ B,
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ENE S MRS, £, TvATA v ISR
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9T IR TALWIHELRTFREY VA ZHW
TEEmrsBoERE, RNATHLWIH#HEE
ISR L EEFRICL > TEBRTE 2 2 EEHAS
NBEREETHY, IEFRCHNOHFENRINIZEFE
Abohb,

B &

PSR HESE D HERE % HIRR T 2 IHRFERDO—D D AJEE
M LT, RNA T AL T3 siRNA SEREESRE L L
TISATE 3aRESREN, ZDF—7 v MaFL
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(&5 - BAY] B2 2FERK X AMEEL, ST 2688 0IcE5 T 280 F L ERsATY
575, % DOERFEEGIITEICIIMEILL Ty, FlkbEEls RE4 2 2 BEL, YU
FHSEE T NMZB W THENEY 2590F %, cDNA 7L A RHOWTREL, SENTORE L3t
L.

(TR EHER] 1L 688D C57/BL6 vV A2y ) AKiF 16 mg 2 E&L, 14 B iiig total
RNA %28 L7z, Gene Navigator cDNA Array System % Fi\WT, #) 600 EOBEFRIEEV Y »
RERC EHAEKGERCHE L £ 25, ApoE FHH 2.02 fZI2 EH L T,

2. RIZ, ApoE R~ XA TdH 5 B6.KOR-Apoesh v R, Rtfa>v bo—EE LT C57/
BL6 vV Az ) Ak FREEL, 14 BRI L., ApoE RiE~ 7 A Tli, SEXMIEEE
(BALF) HHORMR%, HFHERE, Vo Bk, v~ 2 o777 —YHBEECH LS LTHEY, BALF
B 5 TNF-a, G-CSF, IL-12 p40, MCP-1 & L HZ A LTz,

(f55/%) ApoE X, JRERBICES T 20F L L TUBST SR TWES, [HEEICBIT 5%
BREREN I Twiwy, YY) IEEETVIZBWTIE, ApoE BNAKEEA2BELTWE Ik
HURIB & e,

Diminished Lung Inflammation in Silica-induced Lung Injury
in Apolipoprotein E-deficient Mice

Hiroyuki Nagase, Yasuhiro Kojima, and Ken Ohta

Department of Medicine, Teikyo University School of Medicine

[Background] Although the pathogenesis of lung fibrosis has been extensively investigated,
effective treatment strategy has not yet been fully established. The aim of the present study is to find out
the novel treatment target molecule by using DNA array system in silica-induced lung injury model and
to clarify the role of selected target in in vivo experiment.

[Methods and Results] Six weeks old male C57/BL6 mice were intranasally administered 16 mg
of silica particle and total RNA was extracted from treated lung after 14 days. Using DNA array
techniques, the transcriptional levels of various genes were compared between silica-treated and control
mice by using Gene Navigator cDNA Array System (TOYOBO). Among ~600 genes, the expression
level of Apolipoprotein E (Apo E) was 2.02 times higher in silica-treated mice as compared to control
mice.

In the next place, we compared the effect of silica administration in between six weeks old male
ApoE- deficient B6.KOR-Apoe*™ mice (Japan SLC) and C57/BL6j mice. Fourteen days after
intranasal silica administration, total cell counts, the number of neutrophils, lymphocytes and macro-
phages in bronchoalveolar lavage fluid (BALF) were significantly decreased in B6.KOR-Apoes* mice
compared to control mice. We also compared the protein levels of cytokines and chemokines in BALF
by Luminex system (Hitachi) and the levels of TNF-«, G-CSF, IL-12 p40, and MCP-1 in BALF were
significantly suppressed in B6. KOR-Apoes” mice.

[Conclusions] The accumulation of inflammatory cells and the levels of cytokines and chemokines
were significantly decreased in Apo E-deficient mice in silica-induced lung injury model. ~Although the
precise roles of Apo E in inflammatory lung diseases has not been clarified, our results suggest the
potential pro-inflammatory roles of Apo E in silica-induced lung injury model.
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a2 BRI X 2H5EE, RUGHR T 2881
5T 20 TFRILSERINTETWEY, Z0DH
IR 52 IC BRI L Tuhin vy, AT, B
BECHRELOT I L HEENERE T 52 L % H
BEL, Y)IMEEETNVICBWL CHIRE®HT 3
SF%, DNAT7VvAE2AWTHSMZ LK, &5
W, RIWWELLSFOHRT, 7RI KREHE
(ApoE) wHEHL, £ENTO®E % ApoE RiE~
7 A EBAOTRE L.

k&
c¢cDNA 7L 1

658D CST/BL6 7 AN (HEF v+ —IX + Y
N=) W, 16mg DY) AR FRERSEL, MEE
ETNBEERER L., EEAEKEAR Y2 Vb
o—VEEE Uz, 14 B#IC, &5 3 ICHSROMhifEME
FH 3% total  RNA %, ISOGEN® % fj v CTHit L,
MagExtractor® -mRNA-(TOYOBO) % f v» T,
mRNA Zffitf L7z, Gene Navigator cDNA Array
System® (TOYOBO) % F\» T, #J600% ©» mRNA
FB &) RS AR SR THER L.
VAT LAOBEE LTI, mRNA»S, B4 F 1L
dUTP Z & &8 cDNA Z &/ L, 74V F—EICX
Ry PENTH6FED SO —T Nt 7Y ¥4 X
&, AMVAENTEYY, EsiZELF LTV
A7 x A7 78 —Eekakic, EETHSCDP-
Star® THF K & ¥, BioRad Fluor-MAXII THH L
7o, BEBEFORBRIL, F—OWBEEZ & 5 98
@ house keeping gene (B-actin, G3PDH, a-tublin,
Phpspholipase A2, ALASI, endonuclease G, Ubiquitin,
Ribosomal Protein A52, Elongation factor 1a) %33R
L, ZOFEEEDVFEEICT SHTKRD7.

HECEW

6 kD C5TBL/6 &= 7 A B Uf, ApoE Kig~<w
A TH % B6.KOR-Apoesh < 7 X (Japan SLC) » H
Wiz, EBIUTHE®D KOR v 7 X DHF T, B AD

HARRE WL - 7 L 0%~

7RV KEHEXIBTYRACET 2V A HEEOHET

BESVANFEREN, ZOEEM®7 K EXRBEICL
ZEHARARESEMETCHL ENBELLERD,
SHL (Spontaneously Hyperlipidemic mouse) =7 R &
L d 7z, B6.KOR-Apoes" <7 A4k, SHL =™
A& C5IBL/6 ¥V ADREEBDBEL THSNz 2
VYrx=Zy U ATHY, SHL v 7 A DBEHY
FXO0NRBLLT a2 TwaY, B6.KOR-Apoes <
7 AT, 8-SR BWT, BavAFo—) i
3, 350-480 mg/dL, hRERG{EAS, 140-230 mg/dL
EEEMERXET 5L ¥3NTWBY, Y AKTF (A
TARHESURL/ JAWEAS | [EBEEERR AT A,  HATESER
BHEHS B, FEEBEAKCBEER,
ultrasonicate L7z d D% w7z,

L g nll Su PV

C57BL/6 = 7 A e tF, B6.KOR-Apoes < 7 A IZ
l6mg DY Y AR FrHEELgaL, 14 BRICETL
7z, FHEEE & LT, SEINMRESE®E (BALF)
OFfpL, MBS E, BALFhy A4 A A > - 7%
WA VIBEERE LT, BALIZ, vV ADOKRENK
BGOH=a—VEBBAL, £HAHEAKO0Tml &
A, EUNT 2 Z E&BEVEL Sml D BALF 2L
7o, WA EEE, B Uz BiEIZ Freeze dry LiETR
IC—80°C TRIFL, FIERFIC I0fFRMEL %5 & 5
2, PBS CTHMEL 7z, BALFthy A baf v - 7%
A4 B X, Mouse Cytokine 17-Plex Panel Kit
(BIO-RAD, Hercules, USA) % A\, #HX~4 7 1
E—X7 VA4 ¥YAT ALTH2 Luminex® (Hitachi,
Tokyo) TH#Hl % L, G-CSF, GM-CSF, TNF-a,
IL-1a, IL-18, IL-4, IL-5, IL-6, IL-9, IL-10,
IL-12, IL-17, monocyte chemotactic protein
(MCP-1), macrophage inflammatory protein-la
(MIP-1«), MIP-18, RANTES, keratinocyte
chemoattractant (KC) M 17 ¥ —%" > b DEE 2 HIFE
L7z, &5 =7y Mo s 2 BEN—RFUEICI,
F =7y MBEIZR 2 EGEE TR S W 1T
DE—APBFEELTEY, B4 F VEBERFENZR
ik, ANV NTEYY—PETY —% v b DEE
PR U, T2bb, Freeze dry# D BALF i
S0 ul & E—AFEE—RBUE L 30 RIG S ¥, s
BRbUE L 305 RIG, X5 EE, A ML Tb
7EYY-PE & 103 KIGE Y, Luminex® THIE L
7z.
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Y
C57BL/6 <~ 7 XA K UF, B6.KOR-Apoes* < 77 2 i
Bl ML, Student D t#RETITH- 77,

w R

cDNA 7L A

) 5% OMTEEIC BT 5 mRNA #FRE%E
cDNA 7 VA TR L7z, YIUIREICLST, 47
FE D FiiH A% B3k mRNA S L5 fELL B #g5R L
72, ATFEOWERIZ, 7EAA Y <A MAAL Y < B
EEFH 108, FHMEERFEOE, 52327
VLB, REKBEESFHE 6, T T —
¥ T&H % cathepsin 77 2 V—, RUHEER~—
H— s BTNE S, v 7 NVPRRHED D 4 18,
TRV ZABEEREAV2ETHoR, R,
mRNA FEHH 1.8 ZLL LIcsE L2 oF I5SE2R

]|l o)A SEMEOIER mRNA REZL
TVh EEAREK KL

PU.1 20.0 4.6 432
Cathepsin K 14.3 3.8 3.74
Cathepsin D 429 14.5 2.95
Cathepsin S 58.8 20.2 292
Macrosialin 369 12.9 2.87
IP10 5.3 22 2.43
CDl14 7.7 32 243
Cathepsin L 36.8 15.6 235
FSHR 22 1.0 2.34
Apo-E 123.8 613 2.02
ATF-3 4.9 25 1.98
EGF 4.0 2.1 1.87
CD38 (T10) 34 1.9 1.84
FAS (CD95) 4.3 24 1.83
TGF-p 13.6 7.6 1.80

"OF& Dhouse keeping gene DR ILRE OB AZ100& L.
&2 DRI ICTEE 2R L.

¥, PU.LIZXRWT, Cathepsin 77 3 Y —3 i %
bl TEIAY YA ALY FERTEL
T3, IP10, EGF, TGF-8%%, EERE R <=—H—
< BFELT, CDI4, CD38, 7 b—v ABEE
M & LT, Fas (CD95) OFEIRMELENEETH -
7o, ¥/, 7RYKREHE (ApoE) FIHH, U b
BERICBWT, 202518858 L Tuvis,

Apo E RIBT I RIZ BT 2 ) HEHEE DR
B T 2 1REIBTRHETH 57z ApoE 2 iEH
L, SR TOREZHS»IZT 57201, ApoE
RiB= v AR AWTHRE 21To7:. ApoE X~V
A T¥ % B6.KOR-Apoest = A, R a¥ ho—

x10%/ml
40

total Neu Lym Mp total Neu Lym Mp

B6.KOR-Apoes" C57BL/6

1 B -h oM S iE
F—# 1%, B6.KOR-Apoe (n=5), C57/BL6 (n=4) DOIHfE +SEM
TR, *p<0.05, **p<0.01 vs C57/BL6,

K2 K[EXMIEGEHRERTOVA ML Y - EH A VBE

(pg/ml) B6.KOR-Apoe™ C57/BL6
TNF-a 7.24£2.5% 48.9+19.5
G-CSF 1.240.7* 10.7+4.2
Cytokine/Growth Factor IL-6 1.6+1.4 17.1£7.4
IL-12 (p40) 36.3£12.3** 153.7+14.9
IL-9 8.8+6.5 2.5£1.5
IL-13 54.9+12.9 24.9+12.7
MCP-1 76.5£38.6*%* 2101.6+449 .4
Chemokine RANTES 2.8+1.7 19.6+£10.0
KC 25.7£17.5 141.5+53.9

> — % L. B6.KOR-Apoe (n=5), C57/BL6 (n=4)0> FIITBESEM C o1k L 7=,

*p<0.05, **p<0.01 vs C57/BL6
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