WTEERNT 21T o 72,

2) ~ U A (C57BL/6, HE) DATFEEA b oy L 7= 1R
ZEMBIZHIT D microRNA RBEEZ Y TLZ A A
PCRIZE W EE LT, ¥/t PARE(LEHAT LX-2
(Gut 2005; 54: 142-51. Dr. Scott Friedman & ¥
) . ~ U ABRMESFMIRG NIH3T3, b NFEAIR
Huh7, & MAFFEHIAS HepG2 IZ331) % microRNA
RBEVTNVEALLPRIZEY EELT,

C. WIEkER

1) TMERE Lik< 2OFFBCI, niR-2220%E
Ray b=l #E5EEICL MFITET
AEITHM L7z (p<0. 01) (K1),

2) < UAREE Y oHE - R L EECEMED
miR-222FBT, #5381 A BICHAT, ¥#4AHIZ
(X4, 1%, HRTB BIZIX18. oI E THEICHM
L7 (p<0.01), ¥72, miR-222& 7 7 A ¥ —%F
9 ZmiR-221DFBIL, HEFE4R BITIX6. 15, 5
ETHHIZIZI26.8FICETCHEREMLE <
0.01) (BX2),

b b ARFE(EMIBLY-21Z231F HmiR-222D R H
Xt hAFEAIREHepG2IZ L~ T6. 0f% . miR-221 D F
B39 55 L BMETH o 7= (p<0.01) (K3),

D. B

EFE, BREORBFORBELALTIHFLELT
microRNADMBI & A3 EE TV 5, FFEMEHRHUhTS
b FIREEFMRIZBVN TS 70T L, AN
7= in vitroDBRFTTiX, IFNAREIZ X Y #9308 D
microRNABE BN 2 Z L AR EN TV % (Pederson et
al. Nature 2007;449:919-22), ¥ Z Tin vivodCHEl
BHERFRITH T BPEG-IFN « U B Y VHRIEIZRBW T
Y. microRNARBEDRIEFORIALRETHZ LI
EoT, WEBRIHEERIELTVWSAREERE L
b3,

ARFFEIZ LY. B BFEDmicroRNAY fF#RMEL 2 M~
—A—¢ LTOERTE AR EN T, KT
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miR-222&, EN & 7 T A F —%HERT HniR-22112D
WTH, BESAICREV TS, BEMKIZBNTY
FERERENB LN, niR-222 & miR-2211XHuh7=®
HepG272 EDOFFEMMBE CHLREL TV IERESINT
WAR, ZFhbOMIKIZ Nt MRECEMKETIZE
ICEREREL TS Z &2V L, niR-2220FH%
fa ¥+ ® 0V & D& L Tecyclin-dependent kinase
inhibitor 1B (p27%%) 232 b, miR-222DHRIT
MEESHZRES TS LICL o TEMBOMMIZE
BeE2 o EMENELXLN D,

JFBRHME( L 0D T e TR FRAE UM I BFR 3~ D microRNA
BRIEHFIZ, microRNAIZIER LB BIESTFHED
R ) == TRITIR, RRBANIIH 72 2R E D
FASICEE D FREMER S D, TE. BE ORI
terh, BIER ORIED B IENZR & OH Y A L R IREHR
5 AoV EBIASHE X TV B, RETREHIRRA R
BB FRRMEIE TR DBAIRIL, T D & 5 Rt2Wiz=
—XICHEBRHR S Z L 3fifrah 5,

MicroRNAIZPEG-IFN « U /SE' Y VEREDRERSE %
TR~ —H—E RV EIHMEELELOND,
CRUBMTRICHT DT A NV RF L LTIE. 4HKIC
a7 7 —BHERAREAREINDTETHD, £T5
B7u 77 —EHEEX O EAE A TR RKA
MBS Z LAHBALTRY, ¥EIh b OKA
IXIFN « YUY e HFATHERA SN D TFETH D,
IFNORRZFHRIT 5 Z Lix, EBHFITRWTRIER
ZHESIBREEET 5720108 . ERFRENR RIS
LIEWIZHEETH D,

E. &5

B F 8 1b D CHUAR T 22 12 BV TH M KEIL R
PEG-IFN « U SE'Y GHGR & HET DmicroRNAD
BEHERE L, BIZniR-22212 2\ TI2FF##E(L2
Wi~—A— L& LTOHRAMERTHE S h i, nicroRNAL
WS o FAEMFEOFERERA L oo kML 0
BOBRIBFEOBFZMAT 2 LiTk Y, Fikhk
BRIEOBFR 2 EIHREAE DM L, RERKBRR LT



no O~ L FTRERER S h B,

F. JFoEsssk
TR

L.

Usefulness of transient elastography for
assessment of liver fibrosis in chronic
hepatitis B: regression of liver stiffness
during entecavir therapy. Enomoto M, Mori M,
Ogawa T, Fujii H, Kobayashi S, Iwai S, Morikawa
H, Tamori A, Sakaguchi H, Sawada A, Takeda S,
Habu D, Shiomi S, Kawada N. Hepatol Res.
2010;40:853-61.

HBVBEE 7 U A7 a7 U VT EIT KR 7
TFOALEY V- Tur burErBEGRREOE
#UREWID. HAK, BERMRK, BHIEH,
NHETT, EFFF, HR)IEE, BTRHE,
SOy, PART, HRE, FHEHAS. PR
51#8% Page454-456(2010. 08)

BT -1 Z/IFN sequential (RO A M & F
DIRF (FRH/FE). BAK, BTHEE, "@OE
¥, FHERAIX. BARECSERFMESR2ELS
Page 115-119(2011.01)

2hED

FoRR

1.

5B96/E B ATHLARFSRE T WP 7 43 B
JFFRIBHR DB ETHS | HBeAgRE M BREIBM AT 25 1 %t
T 5 EEEHEM/IFN sequential LD Ak &
X ORM(EE). HEKX BREYE, WER
X. BAHEEBRFSEFIOTEERRS
PageA86  (2010. 03)

18" United European Gastroenterology Week
(UEGW). Sequential therapy with nucleoside
analogues and interferon for Japanese patients
with HBeAg—positive chronic hepatitis B.
Enomoto M, Tamori A, Kobayashi S, Iwai S,
Morikawa H, Sakaguchi H, Shiomi S, Kim SR,

Enomoto H, Imanishi H, Nishiguchi S, Kawada N.
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Gut 59 (Suppl III); A43: 2010,
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BAGBRENEERME (TRAERRESXIREEE)
A v F—7 = a ORI S FEB OB & 2 0k
SRR E
A F—7 xzur OHATHRMELS FEBORRNA L Z0ICHICET 25F%
MELHEE AR skt RUKRStE EEMRRT AIKEEFEE

WHRES : CRBMT R CCRIRMEETEE T 54 ¥ —7 = (interferon, IFN) IBRIZBWT, ¥
ANRBERIZEL 2L TH, FHRELOERCTEORERMIOND Z LATENTWAR, FOMMA
SFEBIIRETH S, FRELCCEERSREZ R LTV BFEMA (HSC) 128 B L, 1 BINOESER
fERICOWT in vitradE® e PHSCE AV THRBHREFREMITEIC TR Lz, TOMER. niRNAICEL
T, SEITo &G TIRBEELRELBRBD N2 o7, —FH, nRNAIZ W T, FFHREE & OlEBIZ
BVT, BSCIZH LT, LV HRAICIFN-BHIFN-0k ¥ XA T v 7 CeRNAORBEEB 25 & 23 &
BHBPERoK, TORREGERETFHIGIMRAEAYBEES IO F bV AEERETFERSEN. @
BRERITS L LI IFN-0 L IFN-8 OB THRO bk, Th b OFERE. BIIR LA IN- 8 A3 IFN-a &
D LHIARHETE - MIBRBIEERODARENI L LEESTOND LE X bR, BICHRMEIERICHE
BOBFENRTEET 50, FBHEEIREE T SPirfenidoneil & 3 & MHSCIZ 31T B uRNARS IR A B % RIS AR
B L7, BEELREIEEIR 2 o7,

—F. in vivob SV TFFTEH I F (TA) FBER< U XFRETAIZBWT, IIN-B B~ —H —DC
ol1A2 BT R 2MIATE ML~ — 7 — DRIBEF ORBREME T 57213 T2 B S S —EThs~
Ny rRRAEnTaTAF—EMWP)-13OEBRLEMETD L, EOMOMPHOREBRZELEREDIZ L
DHEREN, ThHDOERIT, MOBMEILLTET A0 MSCTORFER L —BKT I8, —HBERZ2ABR
B, IFNABHSCLASM DM ZERIC LTV D RN R S, 5%, IINCROTREEREE 5K

YOERMIRE FOEFBF L EICHREICT I LT, FRER - PHHFEORBES#HEIND,

A. BFFEER DERLTBRELZMAD ZEPRREINTER,
BAR, FESORT PTHIBICBWTHERYVAAL  —F, IFN {BRICRBT 2BI1ERA O E#E - BRI,
ADRBRBRZ GNCHFIE ORA - BERIMA MR L2TNEROR2VEETHY. BIEROY
RELBUEECENL SND, EREFENEL RVWRHIFREG TR FRECAORRBIIER
ROANVAERENLREL, BEETIIREE HSUOBIIPLLEERFERETHS,

& LT CBIFRN T0~80% L HETHDH, B ABFIEIX, IFN OEBEATIRME LS TS % 525
Pk, AL FRE B~ LR IZHE#IFT L. 200 TFERE S L ITHT 2 TRHE(LTER -
THH, WEOKREICL Y FFRiImm Ehs, FHESFEORRELERTZLEZEMNLE L,
BIE C BT C RAKMFEEOHRRIC  B. HRKE

Bobhd, 18 r2—7=zrr (IFN) 1% b M5 HSC % ThH TWNT4 Afa (R LK -
CEIFR VA NZADHRIIP»D T, ML IHREVER)E 1EIFN Th 5 IFN-o, IFN-B
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& BV i Pirfenidone TALE LT, HEKEH HHIH
L7 total RNA Z#%} & L microRNA (miRNA)
721X mRNA O RHAEE 2 Eh Fh
3D-geneTM Human miRNA oligo chip E£7ix
Human Oligo chip 25k GE L)% B\ T, MERAIC
A2 Y —=v7 - @ LT, IFN-qa, IFN-B ©
mRNA ER~OLEITE L Tid, RIRFCHRE L
T, b MTHIARRE Bk ISR D Huh-7 % FERIC
ME L., MR 21T o7z,

TAA BFRIFRETNVIIEEICECTERL. <Y
A IFN-8(3000, 30000 U/ML)% K TF#5 L, xR
BRBREHLOLBETHFRIC BT 2B BT
DRBE % EE PCR £ 721 3D-geneTM Mouse
Oligo chip 24k GE V)% BV THEEHT L 72,
RREHERIT, RVEASHH ARSI YER
fRet BT LER L=,

C. HEfER

1.IRIFNAE  ~ HSCHIAIERIZ 31T 5 miRNA
R B DORERERMNT

IFN-a ¥ 7213 IFN-B &8 & + HSC # Btk
TWNT-4 (231} 2 #E#&H miRNA 3 LU mRNA
T VAT R T o7,

EDORER. EERBOREOE Y miRNAIZBEL
T, IFN LBIZ L > THELRRREE/LIIRE
Shd, IFN-a& IFN-B L DEZLRD O o
7o(B D, BFRIE TERB O miRNA 2B LT,
IFN B X > THRBEEN 2 FUEHHWVIE 172
BUTREBLTWALORALNR, ©& PCR
L OHRERTHRERAD bhiah o,

2. IR IFN L& v  HSC MFSHRIZI 1T 5 mRNA
FEBLDRRERIFEAT

mRNA ##7CiX, Grobal Normalization & % #

25

L LTTey hLiL Z A, FFEBE¥X Huh-7
DOBAEIL IFN-a, IFN-8 & b IR R FHREG T
VDEFERBEIND, ALE >Ry MERER
L7=oizxt L, HSC #fEgk TWNT4 Ti, IFN-a
LHEB LT IFN-B LRBIC L 5 BETFRRES N
FAFIv I THEZERHLNERST (K 2),
FERDOERIER 7L & i IFN-a., IFN-8 448 T
H B2 Xz (data not shown),

#iV YT Gene Set Enrichment Analysis (GSEA :
Broad Institute) (Z & ¥, BB ETEITETT-
TekER. TWNT-4 (23 % IFN-B L& T IFN-o
VO HFEBECESTIRETFHLLT, 7THRE—
VABERBEFHEREL, BICHERE, I &
IFN ABC LV BEFBLCLABE VAT
DRBEEREBD I p21 2 Eie, ME SR
BFICER LT 21To72 & 25, IFN-B LE
T IFN-oLE & ¥ b EBREERRET L LT,
p21, p19, IRF-1, Cyclin E1 ® 4 BEFRRAEE
hi=(= 3),

3. BRME(LINHIZE Pirfenidone 20 & h HSC #ika
BRICRB 1T 5 mRNA RN

PRAELIIHIER BBRIC A D, FARMEIE TSR &
U TER - lRFE ST 5 Pirfenidone 2448 L
7ot b HSCHBRIEBROMEFREH) mRNA 7 L A REAT %
fTo7edd, SERH LIEEG TREELRRERED
133 bR 7z(data not shown),

4. TAABRIFRET VTR % IFN-B LB T
@ mRNA ZEIR O

TAA FER~< U RAFRET VOFRBMEGICRIT
<=7 X IFN-B #5512 & 5 mRNA RREBRNT %
o7z, D COLla2 ®EF. a-SMA i
FRIVYRCBT 3 1BaF—5 sk
TH5MMP- 13 DR TFHRIAEZERPCRITLY



BE L 7SR, IFN-B RGBT, XfRBICHBL
T. COL1la2 B X Ca-SMA EEFHARITER
LTREABEI T 2 m %=L, MMP-13 B{5F
FHEELRZEEMIRBD LR (K 4),

WEREAIARAT Tid. BEICRIFEE. B N HSC #¥D
IFN-B LI L > T, BETFLEABELVAVT
RBWAREZ RO, 25 —5 RO Matrix
metalloproteinase (MMP)-1 BSER{EFIZ 7 +
—HALTHETEITo7& 25, IFN-BREICL
Y MMP-13 21 2., MMP-3 BEF ORI
MR En, £, MMP-2, MMP-12, MMP-14,
TIMP-2, Prtn3 \Z oW\ Tk, TAA BR CRETR
BT 503, IFN-BREICX D E0RBEM
BHHE IR TWHZLBHALN L 2o (H5),

D. Z£&
FRELCCBNWTEERRIZRELLTVS
HSC izx LT, T8 IFN SE#I/ER LG
FRAEMEFEEZTZ BRI, LI
I % IFN O TIFN-8 28 IFN-a.X ¥  HSC ~®
RISHERE L, 78 b— Y R E T OMEE
HEERRTFORREERIEIZLITED. %
DHBE D BERAEFHERICEE LT 5 W REfE
AWRENT,

MM LB /ER % b - Pirfenidone b IFN L R U
< VERMFFIXBAREIC 22 o TR WS, IEME A
MIA L OEERREOESRRIERICLD
DLBRATHEZONTVWS, SEOBREGTH
BRI 2R T RSB 5 IFN &3HEDE
AgFZ RHTICEEL R, §HBAAN VD
BRI R 5 A S 8 TG L TR
2ITo TV FETH 5,

THE T in vivo JFRHERIBET MICBIT S

26

7 IFN DR CHIRER TS h OFEEOEY
ETFTATHLPZENTWS, SEAVE TAA
ETVIIRMEILET L TRV, RIEFROH
ML ET L E LTEX ORI H, BBaoRE
R IFN £ 512 & - T, i~ — v — &=
FORBFMBIBPERB SN, £/, B HSC
E#EIFN 2EA S E L S OB R LR EHT
% MMP BEERETIEE <, EEBLREVE
ICRZAZDZ LD BpfEd L~V Tk IFN 28
HSC UADOMIICER L TV A TRBERE XL
i, SEH LA IFN 512X %5 MMP B
BEFORAEMBERICEDOL S REBEN
BB L OOPEEICREKRN, ZhET—FHM
ML EZONTEBRMAOEITRY N—2F
5. Tiabb, BEENSRE - BE SN D RS
HERRENTEY ., BRENLRELESD. Th
CEANBBEREICETIFMRBITE SR
IMERDD,

E. #R

Pik, TR IFN T 5 IFN-8 23 IFN-a & HlE L,
HSC LB T H2BETREAEMESATIvIR
BlERITIEBHALNCRTI LD, TH
IFN OHF#ELERIC B 38 0—->1k HSC
ThY . EENFRMELEROS TRBO—RE
BALELEZD, —FH. v UVRAFRICBNTY
IFN-B B3 LER 2 TR T 2 REETREOE
fbEBIERITZENALN 2o, HSC
THEBRWENOTFEE L TRER S, IFN OfiiRE
AT =X LD FERE MO L £
WEIZRHNZET 5 2 & CH i iFRME(bia g
ROTFHE., FHEORBOFRM) EHFLZ LM
HMREha,



G. BFEHE

1. RXER
AELOE, SARMEE. IL-18 L FORELT
YEI=RXNIL-1Ra DT U ANLELSD 1 H
AvF—7curDERDOEV(The difference
between Type I Interferons in the balance of
IL-18 and IL-1Ra). #if 2010;42: 349-52.
2. FLEBHR
KBLOL, ABER, SHAMESE. IL-18 L
IL-1Ra L_MZBIT A F—7 =z BBE
A ¥ —Tzn oD —A v F—Tzua

(IFN) i2 &£ % 5 > REHE~OEL—. 5 19 [H
BARREHMREEZS - 5 39 [ B AHRE
MRHEES ARES ;2009 4 11 H 5 K. R
BRZEET 0T k- DEE p249 (2009 £F)
giARFIbEE . WA, TERETF. FEMRIC
BI318A U Z—T7 =0y OHBKElLA =
A NFENT. 55 23 [EIFEIREEM AT A 2 FHTE S
2009 4F 12 A ; KIR. RAI#FWEST0 s/ I35 -8
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$sE p52 (2009 £)

THEAET, BERRE, sARmbd. FEMRIC
%3 % IFN- B Hidp#Elt X 7 = X LFEHT. % 46 [H
HAMBESRS 2010 £ 5 A ; 1. g 51
¥ suppl(1) A127 (2010 £E)

H. AR EHED HEE - RERT
(FEREL,)

1. BEFELS

(ERXEEDHEFERCEOHEFE#ER
L7727 w4 %y MEEFARES 2010-227030
RHE : REW—, $hiAMLd, TEAET.

(A8 —7 =0 BRI EEO TR S
e (EFFHES S 2010-083724 FEHIHE : #K
ik, BREXR, ARELOS),

2. ERFRBE
2L

3. T it
2L



EAEFBRENEEMBES (FRERBEARIRMFAEE)
AV F—7T = a ORI S FEEOMBA L 2 OIRH

SRR EE
C BUSMFFRIZE T B PN~ 7 7 RNA SEERARAT

SEHEE NEEE REXE-T AEFEEVS—

EFFEHEERR

MREE
CBIFFR U A LR (HCV) R BRI L L, BIEFR, FFEEL~THMRBICRE T 5. RO
B CRTRABEFEBTO~A 7 0 RNARE, <~V XBHEFBEEETVICL DFEB~ 7 = RNA £
BT 2 AV TITRELBERT 2BD~ A 7 u RNA BREEL 2 TEERICENT L, FiICFRELES
RAOEB P BETD, THLIORNFREEZ BT L2 EEBIL LT, IR F~—X—0D

e Z A5,

A BIEEAR

A E D HCOV BE13H 300 FA L HEE S TWY
5. HOV i3T5 L ERICEBELALERE~T
RRFEECBITLTHRE L RET H2FNH
LTV B, FORMEITFRHOERICES BHF
THET TR, R LOBREIIFFRBORK
BRECTHIFHRBERENDER L Ro TS, &
IZHFRE D b ORBITFEER 8RZ Lo TV 5, BF
BT 2 BEFREBOFEMETERIINZ. 4 TA
CESTVHENLRBREAR, st bosHE
RIIBETHS, L LBERTITHROWV HCV
BEECHTIERERBBLOL TRV, Z0
FRELLTUANZRDBBERA I =X LB+7IT
HINTHWRVWI BB, B EFRICE
WTRIEZFHRT DA =X A, RiELEERT
BAA=XLEFRLNITHE, imUIL
AFCHTIREERETIEE, VA VAR

28

FENENEHA LM L BEFRRZ HIE G
DORLVBVETH D, R4 135 F TITREF KD
SIFEE., IR E s BEFRADO~YA 7 0
RNA BERTe 77 A NVEER L, ZHDHDOT—
F—BERE UT KT T (D84 cBfF%D
RAGEICEET b ~4 7o RA ZRAEL, HR
BDRFRETNITY XLOERT HE, (2) Mk
fLORE LTS, 2712 RNA ZHLDIZL,
RMECERIZEBRT D~ JuRARR T u Ty
A NVDOYERR, (3) KM~ 7 o RNA ZFIFH L T,
FFRBOF I RNA A —H—DER. ZhbD
FRAT BTV, EIERIC BT R A 2 HIHT 5 1E%
G, BWABRERRETLSIELAELE LTV,

B. MrRFLE
C BT R BEATHIRRIC 81T B~ 12 1 RNA Z6BIf%
¥r




NRIAL v F =T zur+ YA P RRIER
IZERE LI AT ERAERR 99 B K 0 b= 7  RNA
BETuTy ANk 70T LA BITICTHE
BERNRANTHERR LTz,
ELIEETRATANARERIT> TN
B CEBIFRAE 105 F LD ~A 27 2 RNARERS
n7yANETA a7 LA BT CRE LT,

FFHIRRAE - BIER 3 DR MM~ 1 Z 1 RNA FEBARAT
FriffamE 22 4o Mk % IR O 15wl &
BREPOENENER L, KM LY FEE
STBEL total RNA ZHAI L U 7L # A A PCREEIZ
T<A 27 RNADRRERENT Lz, FITLTHA
MBERIZBWT~A 72 RNA ORIE% in situ
hybridization IZ THEHT LTz,

(B E ~DEE)
BEIC Z OfEHTIC BT 2 BRARF R [RE K F R 5
EFHER EXRECHREZES &V FER 184,
G-188TFFRMIZEE L TV B niRNA &3 — R LT
WSRO SNP AT IAKER]. SERR 19 4B, G-219

miRNA IR 7 a7 7 A WV E2FIF Lz Cc BifF& Y
A NVABREBTFERBNERIEOFHER ], ML
DNA EEREMHEIERL 19 4, 070102 =1 7 2 Z AW
7o HOV BRI DRA | [T oW TRATR RS &
UBROMERF LTV ARERI TV (F
AR 19-23),
ZORTHEBRBBERE»DOREHRMEZZ T
B HEITIE REHRME | EORE. B L CRZKD
FREBEDOAHE BEIREIND LY +HI
RELTW EESBHEAZCIVED RE
Mt b5/ b BIBTRRITHIZRICE T 5 EES)
CHERL ST RBEOMAREEEZRSC

29

HiELAREZR/. EOB. A 7+r—b Fay»
TV MIERDSFRE L EE L RERECEA
FREBECERERET 2. HPERICEL T,
B DRBRCEBRICET D ERIPCIEREY
DEBRVCREICET HIEE | RVPTREELE

TRAEREMCONVTIOBEIERE X 00 B
MERBED» OBENITOAD L HEE L,

UETTRBEOBERGEZESICHFE LA
BEZTEER . ZREL TS,

C. #®R

<A 7 v RNAIZ L5 CRUFRIGHRENE T
RIA Vv F—Tzur+ U Y G RRED
RBD<=A 7o RARBR T 7 7 A VEER L,
AT VA B E YT B —T 1
Y+ YUY UBERREOBREELHI(SVR)
BEA (R). &8 (R O 3BCbIF. £he
N<A4 7o RNARE 707 7 A LEVER L7, SVR,
R RICRBICONBEBERICERAL T3~
A7 RNAM20F&, ETLTWH DN 8D
72, NR & SVRIEFITHE LIRS 3D~ 7
o RNA (miR-27, miR-422b, miR-378) A% SVR THE
BILELTRY, 5ED~<A 7o RNA (niR-18a,
miR-652, miR-34b, miR-143, miR-145) 2% NR T
BHOBTE LT,

BB TS0 7 7 A VFER % Monte Carlo Cross
ValidationZ AWV TR R RV I a2 b —v 3
> L7z, SVREnon-SVROFHIIL70. 5%, RENRDF
BNILT70. 0% & B VVEESR TIT72 5 TS sk, AF#R
MAEDEVWS DL £ 5 TRVLDIZHIT TSR
ENREGH LI ZAEDIEREIERENA LN
Rinot, SHITHEERDRINCEBIIENR LN
7e=A4 7 aRNADRHBEFRELRERE L,



J#ME{L & B3fR 35~ 1 Z O RNADRRMT

B C BIFFRBE 105 1% AV TH ORI LD
B2 DA LIRIZ FO: 7 4, F1: 56 | F2: 24 f,
F3:17 % 4T LENENIZ <A 7 2 RNA BH
07 7 ANVEER LT, g RAWTZHREISR]
#4772 7-FF FO/F1 84.3%, F1/F2 82.7%, F2/F3
8T. SWDHEE TR TE =, FoMMELOBEN
ETTACORTRHAOTEL TS
RNA X 22F, EFL TS~/ 7 RVA I 16 F&
Thot,

b NFEBROT — 4 — 2 RIETHdIIv TR
BHEFRAET L ERAVRELE WERET
FHLRMECERICBESE L TWA Y Z7ORNA %
MIT L7, BELLTAHY —TFANLEREL,
MG TFRELEFREL TRV TR %
BAwie, v be=UREE LU TRELORT—
BETT IO T, BHRABPTLET L <A 7w
RNA % 4 f8%57 (niR-199a, miR-199a* miR-200a,
miR-200b), ZDAED<A 71 RNA Tt TR
MEaER D LX-2 ICICIRRIREE UFT. sz
%9 B85 F (procollagen o1, MMP13, TIMP1)
DRBETLESE T, VANV AR ETHICR
FEDE X B & FrAEERIT TGF o ZkH LT BRI
FIWEZ T RELBTTET D8, TORICH
procollagen o« 1. MMP13, TIMP1 MDFIRIITTEEL
7= 728, miR-199a, miR-199a%, miR-200a, miR-200b
OBRIRBIIITRMELETTET 5~ 72 RNA T
HoLEZDLNT,

JHFZE%E & BAfR 4 2 R~ 4 7 T RNADREHT

FrMipa o2 DR RAT# OME XL VHH L
total RNAZ IV THEHT L 72 FTmiR-92a/miR-638D
HERBOH DHEITIHENMELS . BOOKRE X

30

FUFWRETHERLAEBICIXZOEBTEL
TWAEEHAOLNT L, AREICEIRRLZBA
M % B\ T niR92a @ % H % in situ
hybridizationfk% PV THEAT L7 FF. miR-92adD
RBEIIFEMTILE L TV, niR-92a/miR-638D
RALEZTRRERE L BEFREBE CLET
5&, BABETRERREBMETLTWE, &b
FFEEM MR IZmiR-92a 2 B FIRH T 5 & MfadRD
HFERESTUE L. miR-92aDiEREZR HIEI 5 L #
RADHEFERRILITUE L2 o T,

D. H#

R7Af v EF—Tzal+ ) Y AR
BICERLI=~A 72 RA X7 e 7 7 VIR &
VIBRDRTREITOENTE S, vl
RNA DOHERERRIT 21T 5 IS X 0 RO TH S
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Evolution of hepatic fibrosis research

Norifumi Kawada

Department of Hepatology, Graduate School of Medicine, Osaka City University, Osaka, Japan

Molecular analysis of hepatic fibrogenesis has progressed
with respect to both fibrosis progression and regression by
using cell biological, molecular biological and (epi)genetic
approaches. Recent researches have revealed sources of
collagen-producing cells other than hepatic stellate cells in
the liver, and the involvement of the innate immune system
and oxidative stress in the fibrotic process has attracted new
attention. Together with these advancements in basic knowl-
edge on the cellular and molecular biology of hepatic fibrosis,
clinical researches have linked the clarification of the relation-
ship between progression of the fibrosis stage and therapeu-
tic efficacy for chronic viral hepatitis and non-alcoholic

steatohepatitis and validation of the regression of advanced
fibrosis, even cirrhosis, of appropriate therapies using
modern medicines. Furthermore, non-invasive assessment of
liver fibrosis using an ultrasound-based modality has become
a focus in the clinical diagnosis of liver fibrosis instead of liver
biopsy. Taken together, liver fibrosis research has been evolv-
ing both basically and clinically in the past three decades.

Key words: collagen, cytokine, growth factor, stellate cell,
transient elastography

INTRODUCTION

IVER FIBROSIS HAS been investigated actively since

hepatic stellate cells (HSC) were identified by Dr
Scott Friedman in 1985' as the principal collagen pro-
ducing cells in the liver. According to a PubMed search,
3304 related papers were published in 2009 and 15 377
have appeared in the past 5 years. In particular, the latest
investigation on liver fibrosis introduced information
on epithelial-mesenchymal transition, the innate
immune response, and genetic and epigenetic muta-
tions and single nucleotide polymorphisms (SNP) of
genes, particularly for the analysis of human liver fibro-
sis.? Liver fibrosis research has gained global attention
because of its close relationship with disease progres-
sion triggered by hepatitis B virus (HBV) or hepatitis C
virus (HCV) infection, which leads to end-stage liver
cirthosis and ultimately to hepatocellular carcinoma
(HCC).? Although the number of deaths from HCC has
tended to gradually decrease, it still exceeds 30 000 cases
in Japan and its incidence has been increasing in the
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USA and Europe, presumably by the spread of HCV
infection and the occurrence of non-alcoholic steato-
hepatitis (NASH) in patients with obesity and type 2
diabetes mellitus, resulting in enthusiastic research on
liver fibrosis as the origin of HCC development.* In
particular, it is an urgent problem for future health care
in Asia and Africa where a huge number of patients are
infected with HCV and/or HBV. However, in spite of the
progression of basic liver fibrosis research, effective
medicines for liver fibrosis that can be applied in clinical
practice have not yet been developed while the eradica-
tion of hepatitis viruses, in particular HCV, has greatly
progressed.® In contrast, clinical diagnosis of the stage of
liver fibrosis has evolved in the area of non-invasive
assessment of liver fibrosis using serum markers and
ultrasound-based technology instead of the “gold stan-
dard” liver biopsy. In this review, the recent evolution of
hepatic fibrosis investigation will be discussed.

Evolution of molecular analyses of

liver fibrosis

Liver fibrosis is initiated by the accumulation of extra-
cellular matrix materials (ECM), including type I col-
lagen which are generated by activated HSC and hepatic
myofibroblasts (MFB). Accordingly, their regulation of
ECM production is logical with respect to developing
therapeutic strategies for liver fibrosis.
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Figure 1 Illustrative demonstration of normal and fibrotic liver. (Left) Hepatic sinusoid of intact liver is composed of endothelial
cells with sieve plate, to which Kupffer cells (liver-specific macrophages) and pit cells (natural killer cells) adhere. Stellate cells with
vitamin A-droplets in the space of Disse attach to both endothelial cells and hepatocytes with their cytoplasmic processes. (Right)
In fibrotic liver, stellate cells become activated and secrete type I collagen that is deposited in the space of Disse and profibrogenic
and inflammatory mediators. Activated stellate cells constrict sinusoids, leading to microcirculatory disturbance in advanced

fibrosis and ultimately to portal hypertension.

Hepatic stellate cells, which are also called Ito cells,
fat-storing cells, lipocytes or perisinusoidal cells, are
located in the Disse space in the hepatic sinusoid,
encapsulate sinusoidal endothelial cells with their well-
developed dendritic processes on one side, and face
hepatocytes on the other side.® The principal function of
HSC is storing vitamin A in their cytoplasm; 50-80% of
vitamin A in the body is accumulated in the liver and
90% is stored in HSC, which secrete retinol to portal
blood flow when required. Because HSC function also
as liver-specific pericytes, their contraction and relax-
ation in response to vasoactive substances, such as
endothein-1, nitric oxide and angiotensin-II, control the
diameter of the sinusoidal lumen, resulting in regula-
tion of the local microcirculation.” When liver injury
takes place, HSC undergo activation and change their
function and morphology to myofibroblast-like cells
(Fig. 1).® Activated Kupffer cells, infiltrating circulating
monocytes, activated and aggregated platelets, and
damaged hepatocytes are sources of platelet-derived
growth factor (PDGF) and transforming growth
factor-B1 (TGF-B1) that trigger the initiation of intracel-
lular signaling cascades after their binding to cell surface
receptors. Activated HSC lose vitamin A droplets and in
contrast increase the expression of cytoskeletous pro-
teins, such as desmin and a-smooth muscle actin, which
are associated with their augmented contractile activity,
and generate ECM, including types I and III collagens.

© 2011 The Japan Society of Hepatology

Activation of HSC is controlled by transcription factors,
such as activated protein-1 (AP-1), Jun D, Spl,
Krueppel-like factor 6 (KLF6) and nuclear factor (NF)-
kB, leading to transcriptional upregulation of latent
TGF-B. In the process, intracellular signaling molecules,
such as Smad, Ras, Raf-1 and mitogen-activated protein
(MAP) kinase, play important roles.” In addition, aug-
mented production of the tissue inhibitor of matrix met-
alloproteinases (TIMP) hampers the degradation of
ECM and conversely stimulates their accumulation in
the inflamed liver. Involvement of leptin and other
adipocytokines in the HSC activation process is also
notable.” Activated HSC are characterized by an
increased expression of receptors for PDGF, TGF-, vas-
cular endothelial growth factor (VEGF), angiotensin-II,
endothelin-1, and so on (Fig. 2).5°

Although the involvement of HSC in the hepatic
fibrotic process has been reported in a large number of
publications since the 1980s, recent investigations have
revealed the participation of mesenchymal cells origi-
nating from bone marrow using rodent models and
human damaged livers."' Similarly, fibrocytes in the
circulation and portal fibroblasts are acknowledged
as fibrotic players.'”™” Furthermore, epithelial-
mesenchymal transition (EMT) may be involved in the
fibrotic process in the liver as well as in the kidney and
lung,'* although there have been controversial discus-
sions on this issue.''®



