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L3 HET RE X
KE B Bk EE
MEOEE ORE B
sk XF Bk 2

WE o CIIFIE IS 5 T U R E R
B (LT RFA) OEREOWKOI=D, FFEIIR/ SV —
v EAZEGEH, FFEIIRILEERAMIH T RFA 2B S
NTw5b. JBE FEEES ORI Z E+ 5
L0, MImIC X AWEHRREMEBL, XD KRE LB
EPMELND EENTWAYY

R BERATH S I ) ST T IIFEREIC X
D, EBEA~OYYSF F—VOmE & RIChEEE 3
AT 720, RFARICHBETAEICLD, RANIBNT
EEOBRFTAWEELHS L, RITEEELRIT
X pLEZONL THVEFT F—=LVOBREIZLDY,
BRI T DS — A LR S A B, RIS & B EIRD
BOEE L, L) KRELRBFCEIBONL LEZOND.

SR AL, RIS LTI Y 7o T VITERE
% GEF L RFA %I4T L/ER 25t & LT, Beiige
BEEE S TOREE ST, Retrospective (CZ DEXD
Mz iE L7z,

W EFE 201041 AL D 20124 1 B, Kk
WCHRRERE L LT ) 75 F o FFEE R 0 L RFA
RHEAT L7211 H (BB 6 B, ik 580 &g s L.
SE iy (PP o fE) 1377 % (59-84 %), Child-Pugh i% 5
1060, 64 1B, Stagel: 14, StageII: 8 fl,
Stage 1T : 2 81, BEIE 5 (Fhgefl) 1d 24 mm (14-43 mm)
JEEEITEIE 8B, £33 61, 55% (6 #1/11 1) 138
WA TH 7. EEMIBWT TSR, V7 +—A
Farey b, EFETOREORT V777 HE
EEGHH L RFA 217 72

FBOM T2 > ¥ —

“Corresponding author: norihircimai@gmail.com

S RGBS AEMEYL, MEER2 R B AR B
(B

< ZATE20124E3 A 13 H > <ERIRH 201244 A5 H >

43 : 351

Y TSSF VENELFREERE LT VA RERERE

WYy M R i
It BRI B
WO EAH o FFH ER
R BRI OB

BEFELE LT, MEERZICTENREDRENE
=EZEL, ~A7un7—TVEEHEA BEEFA R
T RFABBEZERNE <4 70h7—FVvEh 3
TIFUERBEL, RENE TOEIRMTDOERE
BNTWA I LRI RETI ) TI5F VB
ER AT L7z, BREEA X D REFA BRE % 11T L7 (Fig ).

3795 vESE (PRME) 1E 60 mg (2060 mg),
DEF F—vix5E (FRfE) 13 3ml (13ml) THo
7z, RFA BRIZIZEMEN % 72, Boston Scientific
# LeVeen Super slim = — F W®30cm 3 %, Angio
Dynamics #t RITA Starburst? model 70 (3 cm) 6 1,
model90 (5cm) 2HITH Y, HEFEL LT LeVeen
$Hid 4 BEREEBRIC T, RITA $H3 model70 Tid 2 BB
FE B, model90 T 4 BHR BRI TR % 1647 L 72, 1
EEhEE LCIRELABBED YA -3y 27 CTIZBWT
BRE A FME L. DR 34 » BRI BT ESS, AL
OB 24T - 7z.

R (1) £EFICBVT—EO RFA IZTENR
VRS LT D437 margin &4 M OB HE
57z (Table). MEZEE & KE P P H 12 42 mm
(35-80 mm) TH Y, H/DBELEFRMEL 34 mm (3260
mm) Th o7z, BROFTRBERERE S MR L& ER
T 14 B (o), B/ANERET LR (FhRvE) OB
BIRPE O N F2EE~OY EF F— VikEI
£ 0 margin DFHESES TH - 7=

(2) R BROBEHE (FPifE) 1312 7 A (325) T
H 0, BEYPEFICRFA MO RFBREY RO 21>
7z, 11 B 3BNCALER L TOESEE O A, RFA
AL REXETOBRREIEED bk » o7z,

(3) BEFAIZBWCEEZEWER 2RO T, BINE
&, ABRHMOEELET KRS, Frez#lo
Ao 7z, IBEEE, WE 1 A% o Child-Pugh A 2.7 12
LEALERO o7 TERECONEEEE
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Fig. Patient No. 10
Immediately after transcatheter arterial chemotherapy using mirip-
latin 60 mg/lipiodol 3 ml from right hepatic artery, we performed
radiofrequency ablation using RITA starburst model 90 (5 cm). (A,
B) The greatest long-axis and short-axis dimensions of the area co-
agulated after the combination therapy were 80 mm and 60 mm,
respectively. (C, D)

oz 3BICikBhiRkze, BRI, BRFRY v LCEREHEOT J%ﬁiﬁ; U<, TEER T/ RIERH
MER, FEEGEL S @ﬂfﬂ%lﬁiﬁ: BRI o 7. BEaoTLE EREZENTHSE, —EDRES
T, ALKRE /oaié"%%ﬁ o5 b &, ERH é‘d. :

EE RFA I, BEN - BFTREET OIFBEEET HEHEOBIZ DY, SENEROEINCE LR
W) EEICECTIIENREOERFIZ 5 mm Mo AMBMADERVBATHEEZOND.
EWARRTAIENLEE Lk EhTwb, ERER TS vERBEAEEA L LTHSRG DR
c:jammiu@]@ RFA T Ma\tci%ﬁ‘%yb“{%hﬁ WUt & LT, %ﬁiﬂf\mﬁ THWUE T 5 FHIT 2
BB LB R BEFID DR v, FOERE NTBY, MEEEORMER 38O T, KHICLLE

1
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Table Profiles of patients treated with transcatheter arterial infusion chemotherapy using Miriplatin and radiofre-
qguency ablation

Child- Diam-

Miripla- Pueh  eter of Local Same Other
Patient Age . Size RFA tin Injection g ' - recur- subpsegment recur-
N Gender Site . ) score  necrotic
No. (years) (mm) Device dosage artery (before/  area rence  recurrence  rence
(mg/ml) : (month)  (month)  (month)

after) {mm)

1 Male 59 53 21 Super 40/2 PHA 5/5 35%32 - - -

slim 30
2 Male 50 S8 14 Super 60/3 RHA 5/5 39%33 - - -
slim 30
3 Female 74 S4 22 Super 60/3 RHA 5/5 36*30 - - +
slim 30 ©
4 Male 81 S8 28 RITA 60/3 RHA 5/5 44%38 - - -
Model 70
5 Female 84 S8 25 RITA 40/2 RHA 5/5 42%38 - - +
Model 70 (10}
6 Male 65 S6 20 RITA 60/3 RHA 5/5 38%34 - - -
Model 70
7 Female 77 S8 24 . RITA 20/1 RHA 5/5 42%32 - - -
Model 70
8 Female 75 S8 25 RITA 60/3 RHA 5/5 45%44 - -~ -
Model 70
9 Male 78 S6 22 RITA 24/1.2 RHA 5/5 50%34 - - -
Model 70
10 Female 80 S8 43 RITA 60/3 RHA 5/5 80*60 - - +
Model 90 (12)
11 Male 82 S7 35 RITA 60/3 RHA 6/6 58*48 - - -
Model 90

Super slim 30; Boston Scientific LeVeen Super slim needle® 3.0 cm
RITA Model 70, Model 90; Angio Dynamics RITA Starburst needle™ model 70 (3.0 cm), model 90 (5 cm)
Child-Pugh score were measured before and 1 month after combination therapy.

BLREWEHIE 2 WE SNTW AP, BEGEL D FEIHEEE 3775, R,
AR OV TORE L L. SEOHFIZBWT, T A Wk Rk
BRSSPI IS SR REE TR 14 5, S/ NEETH 1

BOBRESIEAPESNTBY, 379 F VBT @kt 1) Yamasaki T. Kurokawa F. Shirahashi
L B BIRIGE ORI & # % &7, GRS EOFE H. et al. Cancer 2002;95:2353—2360 2) De Baere
BN TIE, BE~OYEF F—VEEIz Ly 5 T, Bessoud B, Dromain C, et al. Am J Roentgenol
TEHIEE & BB OBESIEE L 720, e nRLewosT 2002: 178: 53—59  3) Kobayashi M, Tkeda K,
WMHABS b e#Er bNE, £ - EAREE D IZFE Kawamura Y, et al. Liver Int 2007; 27 (3): 353—359
RBHOBRATDE, 375 F VBRI L DN 4) Okusaka T, Okada 5, Nakanishi T, et al. New
IR A~ OPUEE A EAE & N A TR ASTRIR S R  Drugs 2004; 22: 169—176 5) Imai N, Ikeda K,
7o, Seko Y, et al. Oncology 2011; 80: 183—194

RFAWZI V7S F VIRBNER BT AHICL Y, —
B OIaH T RG22 ERHERPE LN, /TR RE
BOARCHOTENTELLEZLNS.
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RNEE
Combination therapy with transcatheter arterial
infusion chemotherapy using miriplatin and
percutaneous radiofrequency ablation for
hepatocellular carcinoma

Norihiro Imai®, Kenji Tkeda, Yuya Seko, Tasuku Hara,
Atsushi Ohno, Naoki Matsumoto, Yusuke Kawamura,
Tetsuya Hosaka, Masahiro Kobayashi. Satoshi Saitch,
Hitomi Sezaki, Norio Akuta, Fumitaka Suzuki,
Yoshiyuki Suzuki, Yasuji Arase,
Hiromitsu Kumada

Miriplatin is a platinum complex developed to treat
hepatocellular carcinoma (HCC) via administration intc
the hepatic artery as a sustained-relcase suspension in
iodized oil. We retrospectively ej.valuated the efficacy
of combination therapy with transcatheter arterial in-
fusion chemotherapy using miriplatin and percutane-
ous radiofrequency ablation for HCC in 11 patients. Im-
mediately after transcatheter arterial infusion chemo-
therapy using miriplatin, we performed radiofre-
quency ablation. The greatest long-axis and short-axis
dimensions of the area coagulated after combination
therapy were 42 mm (35-80 mm) and 34 mm (32-60 mm),
respectively. During follow-up (median 12 months),
there was no recurrence from the same subsegment.
No serious adverse events were observed. These re-
sults suggested that using the combination therapy, it
is possible to finish one treatment session for patient
with HCC.
Key words: miriplatin, hepatoceliular carcinoma,

radiofrequency ablation
Kanzo 2012; 53: 351—354

Department of Hepatology, Toranomon Hospital

“Corresponding author: norihiroimai@gmail.com
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(€) 2012 The Japan Society of Hepatology

- 437~



46 : 624

<E #W>

Bl 53% 105 624-626 (2012)

B C MBI KT 55 57 L B 1500 mg
BEESOf Ty b« AF¥F4

5 WUORHE OERY EBE
MO =AY R TR MK
gk JCFEY R ERY H

12 U #iZ : Telaprevir (TVR)/Peginterferon(PEG)/
Ribavirin (RBV) O =FI16FFFRIZHERNR b <,
ECIREESHIF S NG KW, &All, EREEL -
7R R R o TV AV ISEl OBt S kv,
CRF£BELBWLLTETEY, 8HEICBIT A=
HGEHRED X ) Beh OB S B &
NAHERETH 5.

WHREHE BB T =AM AEE (TVRI2
BH/PEG+RBV24 8) # 3 A L 72 genotypelb - &7 1
W AE (250 LoglU/ml) @ 66 %Lk DB VEFF I 51
T, BERAE 128 ERGE L7z 21 B2 DWW T
FERRR 727 A v AL, ~NEs T Y U (Hb) O
ROV THET L7z, 2B 7 1V A, COBAS-
TagManPCRYEEIC TS & B L7,

R BETRIERTILE 68 5% (66-73 B, B/
7 =12/9 B, WE/FEEHE=4/17 B, Core aa70/91
& #2 double wild/non-double wild=7/14 ¥, I1.28B

1) ROMMmEERY >~ 5 —

2) ROMFEEEIFETE

“Corresponding author: nottask_tasuku@yahoo.co.jp

$ /ﬁj%ljf’“jﬁ [HT]% : % ‘[ %5’:2 (Hi) I AT — I
REFH Bt (M) o 27—,

MSD (BR), Z7UA ML - w4 Y =2 (), FE=%

B (RR), (R 77—<A4ryy—FaFl, KAKR

PR B (). BT v KT —

(B

<EZATH20124E7H5H > <ERRH20124E8 F 16 H >

T ]\¢ N f\.)?\“/*"
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A dEYE ALY IR s
EE AE OB Sk sz
g MRARTY JEE DR

rs8099917 TT/non-TT = 13/8 B, HCV-RNA 284l 6.5
LoglU/mL (5.1-7.3 LogIU/ml), WBC fhgefiE 4000 /mm®
(2000 7300 /mm?®), Hb FF8uf 13.9 ¢/dI(125-16.1 g/dl),
M/l 15.2 % 10 /mm® (10.2-21.4 % 10* /mm®) T
o7z, WL TVR2250/1500 mg=4/17 BICRAMG L,
TVRI500 mg FEDHT RBY D ABIIAR D & & L 7%
B 8 B, PEG & RBV Wil % FIGED> & W& L 7256
35 BUFFAE L 7z, SR 58 12 BB E O FIW CisE L,
TVR 2250 mg & 1 H 3 El#%5-(1 [ 750 mg), TVR 1500
mg i3 1 B2 E#%FS (1| 750mg) & L7z %P8 PEG
& RBV IMEEH /) oG8 EFE LS L7z, TVR
BIEREPIIC 31T B HCV RNA BetkibeR13 1 8/2 8/4
J/858/12 B =14% (3/21 61) /33% (7/21 #1) /85%
(17/20 1) /100% (19/19 #51) /100% (16/16 B1) TH
n, TVR %585l 2250 mg/1500 mg =1 38 : 0(0/
461 /18% (3/1741), 28 : 25% (1/4 1) /35% (6/
1781), 458 :75% (3/4 1) /88% (14/16 1), 83 :
100% (4/4%1) /100% (15/15 %), 1238 1 100% (2/
281 /100% (14/14 61) TH-7:. TVRI500 mg # D
8 ELIMET HCVRNA BMEALEE 100% % 3R L7 TVR
HR S o 22 BIWER O PR R BER/ B I/ AR =
2/2/1 B10DE 5 BT, TVR2250 mg BED 50% (2/4 1)
LT, 1500 mg BETIE 18% (3/17H1) TH - 7.
228 TVR D&k L7z 2 B3, RBV PEEEE kR
LTHBY 12BOEHTHCY RNA B b2 R T
V7= (Table). WGHEREEEGIC BT 2 5B o Hb BB
i, 10E/28/4 98/8 8/12 8=02/16/2.7/3.3/3.3
g/dl TH o7z TVR 52N L7 Hb #id & b2l
1% 2250 mg/1500 mg=138(06/02 g/dl), 2:8(34/15
g/dl), 458 (42/25¢/dl), 838 (46/32¢g/dl), 12
W (64/31 g/d) TH Y, 2 BLKEIE 2250 mg B 1500
mg A & L THEEICEA L Twiz (Mann-Whitney
U-test) (Fig. ).
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Table Profile at the start of triple therapy of telaprevir with peginterferon and ribavirin, and treatment response.

Age TVR *Reduction *Reduction 2 Cor Previ RNA » N ‘
Case (/5" Sex 322? of(lggB)V of Pi(;IFN booke  Core oo ESXU T TW 2W AW 8W 127 side effect
1 69 M 1500  —400 -20 TT  Wild non response 6.3 (+ ) (* ) (=) (=) (=)
2 69 M 1500  —400 -20 TT Wild non response 73 {+ ( +) (=) (=)
3 73 M 1500  —400 ~20 TT Wild relapse 7.0 (+> (" =) (=)(=)
4 68 [ 1500 —200 =20 TG Mut non response 70 (+3¢ J—) =) {=) (=)
5 68 M 1500  -200 =20 T Wild relapse 6.6 (F)(+) (=) (=) (=)
6 70 M 1500 =400 0 T Wild relapse 50 ( =) (=) (=) (=) (=)
7 69 F 1500 -200 0 TG Mut relapse 6.7 (+)(+) (=) Skin rash
& 67 F 1500 —200 0 TT Mut naive 6.3 (=) (=) (=) Anemia
9 67 F 1500 =200 0 TG Wild relapse 5.6 J(+) (=) (=) (=)
10 89 F 1500 - 200 0 TT Wild relapse 6.9 ( +)(+) (=) (=) (=)
11 66 M 1500  —200 0 TG Mut naive 58 ( +) (—) (- ) (=) (~)
2 07 It 1500 200 0 TT Wild relapse 0.9 (+) () (=) (=) (=)
13 69 F 1500 —200 0 TT Wild non response 73 (+) (-L) (=) (=) (=)
14 68 M 1500 0 0 TT Wild relapse 7.0 () () (+) (=) (=)
15 68 M 1500 0 0 TT  Wild non response 5.9 (=) (—) (=) (=) (=)
16 69 F 1500 0 0 TG Mut relapse 5.1 (=) (=) Anemia
17 69 F 1500 0 0 TG Mut non response 68 () (+) (=) (=) (=)
18 66 M 2250 0 -20 TT Mut  relapse 7.0 (#) (=) (+) (- Asitia
19 68 M 2250 0 0 TT Wild naive 6.6 (+)(+) (— Y (=) (=)
20 66 M 2250 0 0 TG Mut relapse 64 (F) ()Y (=) (=) (=)
21 68 M 2250 0 0 GG Mut naive 53 (+) (=) “) =) Skin rash

Case 8, 18: TVR was discontinued due to side effect, but RBV combination therapy was continued.
Case 7, 16, 21: Triple therapy was discontinued due to side effect.
*The reduction dose at the start of treatment was indicated, in comparison to the standard dose of PEG-IFN and RBV adjusted
according to body weight.

TVR =telaprevir PEG-IFN = peginterferon RBYV =ribavirin Mut = mutant

Mean amount of Hb loss(g/dl)

Fig.

: (n=17)

g . I{n 17} . .

(n=4)
-1
2z
-4

=== TYRIZO0mMgZ

TVYRZ250mg (n=4
-8 i PR
=)
day W pa [y WY 12w
P HS G.049 0.008 ¢.031 35,038

Period after the beginning of treatment{week}

and ribavirin triple treatment during 12 weeks.
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*Mann-Whitney U-test

Loss of hemoglobin in the patients who received telaprevir, peginterferon
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EZE 6 m U EOBEREICB VT, TVR 1500 mg
BB 513 2250 mg & B L CREILOBIEH 2 B
B EDHE SEOKBRERNS, TVR 1500 mg {FJZ =
BE 3B &I BT A ZEDORR LT T 1
Xﬁ&@_mﬁ&kﬁhﬁ%ikﬁﬁ%éﬁt.%M
DORAEZ, & < F TOEEIC L B EERGE 128 E

TORBETH B0, cl N Z BB T ORI SVR
BLEOTBREVPSHBLETH L.

ZEIHE: 77 7V EL, EiE, HCV
@k 1) Kumada H, Toyota ], Okanoue T, et al.
] Hepatol 2012: 56: 78—8&4  2) Havashi N.
Okanoue T, Tsubouchi H, et al. ] Viral Hepat 2012;
19: 134—142 3) Akuta N, Suzuki F, Hirakawa
M, et al. Hepatology 2010, 52: 421429 4) Suzuki
F, Suzuki Y, Akuta N, et al. Hepatology 2011: 53:
415—421

53 % 105 (2012)

BNEE
A pilot study of triple therapy with telaprevir
1500 mg, peginterferon and ribavirin
for elderly HCV patients

Tasuku Hara”*, Norio Akuta". Taito Fukushima,
Yuya Seko", Yusuke Kawamura”, Hitomi Sezaki”,
Tetsuya Hosaka”, Masahiro Kobayashi”, Satoshi Saito”,
Yoshiyuki Suzuki”, Fumitaka Suzuki', Yasuji Arase”,
Kenji Ikeda”, Mariko Kobayashi”, Hiromitsu Kumada”

We evaluated the triple therapy with telaprevir
(TVR) 1500 mg, peginterferon and ribavirin treatment
during 12 weeks on-treatment for elderly patients with
chronic hepatitis infected HCV genotype 1bh. 17 pa-
tients received triple therapy with TVR 1500 mg, and
the other 4 patients received TVR 2250 mg. HCV-RNA
negative rates in TVR 1500 mg could be achieved
100% after 8 weeks. Furthermore, decreases of hemo-
gulobin levels in TVR 1500 mg were significantly
milder than those in TVR 2250 mg. These results sug-
gest that triple therapy with TVR 1500 mg might be
one of safety and useful treatment regimens for elderly
HCV patients.

Key words: telaprevir, HCV, elderly patients
Kanzo 2012; 53: 624—626
1) Department of Hepatology, Toranomon Hospital,
Tokyo, JAPAN
2) Liver Research Laboratory, Toranomon Hospital,
Tokyo, JAPAN
“Corresponding author: nottask_tasuku@yahoo.co.jp

(© 2012 The Japan Society of Hepatology
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Innate Immunity in the Pathogenesis of Cholangiopathy: A Recent Update

Kenichi Harada® and Yasuni Nakanuma

Department of Human Pathology, Kanazawa University, Graduate School of Medicine, Kanazawa, Japan

Abstract: Biliary innate immunity is involved in the pathogenesis of cholangiopathies in patients with various biliary
diseases. Biliary epithelial cells possess an innate immune system consisting of the Toll-like receptor (TLR) family and
recognize pathogen-associated molecular patterns (PAMPs). Recently, regulatory mechanisms by intracellular negative
regulators including peroxisome proliferator-activated receptor-y and micro-RNA have been clarified. In primary biliary
cirrhosis (PBC) and primary sclerosing cholangitis, dysregulated biliary innate immunity, namely hyper-responsiveness to
PAMPs, is associated with the histopathogenesis of cholangiopathy. Moreover, biliary epithelial cells produce monocyte
chemotactic protein-1 (MCP-1/CCL2) as a result of the innate immune response and bile ductules play a role in hepatic
fibrosis caused by hepatic stellate cells (HSCs). Also, biliary innate immune responses induce the production of two

" chemokines, fractalkine and macrophage inflammatory protein-3a (MIP-3a), causing the migration of inflammatory cells
and a population of antigen-presenting cell found in epithelium, Langerhans cell, and involve chronic cholangitis
associated with biliary epithelium-specific innate and acquired immunity in PBC.

Keywords: Biliary epithelial cell, chemokine, cholangiopathy, innate immunity, primary biliary cirrhosis, Toll-like receptor.

INTRODUCTION

Infectious agents are involved in various cholangiopathies
including cholangitis, bile duct loss, and lithiasis as either
etiopathological or aggravating factors. Several enterobacteria
and viruses are speculated to be primary or secondary factors
for primary biliary cirrhosis (PBC), primary sclerosing
cholangitis (PSC), biliary atresia, and biliary lithiasis. Such
cholangiopathy is closely associated with biliary innate
immunity and the periductal cytokine network [1-7]. Epithelial
cells as well as immunocompetent cells such as dendritic cells
(DCs) possess pathogen-recognition receptors such as Toll-
like receptors (TLRs) reflecting the proper micro-environment
and function of each epithelial cell type. Biliary epithelial cells
(BECs, cholangiocytes) also possess TLR-related innate
immune systems [6, 8-10]. Because no microorganisms
showing BEC-specific tropism have been identified, an innate
immune response specific to BEC rather than pathogen-
associated molecular patterns (PAMPs) is important in the
pathogenesis of cholangiopathy. We have previously reviewed
the basic molecular mechanism of biliary innate immunity in
this journal [11]. In this review, we attempted to summarize
recent progress in the study of the pathophysiological role of
biliary innate immunity in the mechanisms of cholangiopathy,
mainly based on our own data (Table 1).

REGULATORY SYSTEM OF BILIARY INNATE
IMMUNITY: UPDATE

BECs possess functional PAMP-recognizing receptors
including at least TLR1-5 in human (Table 1). These TLRs
are distributed throughout the intrahepatic biliary tree in
normal and diseased human livers, irrespective of anatomical
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level, implying that BECs participate directly in innate immunity
and show a prompt response to pathogens without any help
from immunocompetent cells [6, 9, 10, 13, 18, 28, 29].

Table 1. Summary of Biliary Innate Immunity

Receptors Recognizing PAMPs
TLRs
TLRI1 [12, 13]
TLR2[9, 12, 13]
TLR3 [9, 12-14]
TLR4 [6,9, 12, 13]
TLR5 [9, 12, 13]
TLR6 [9, 12, 13]
TLR7 [12]
TLRS [12]
TLRI [12, 13]
RIG-1[10]}
MDA-5 [10]
Negative Regulators of TLR Signalings
IRAK-M (8]
PPAR-y [15]
micro-RNA [16, 17]
Antibiotics, Cytokine, and Chemokines Produced viz Biliary Innate
Immunity
defensin [18)
IFN-B1 [10]
TNF-a [19, 20]
IL-6 [13, 20, 21]
IL-1B [21]
IL-23 p19 [21]
MCP-1{13, 22]
MIP-3a [23]
Fractalkine (CX3CL1 ) [24, 25]
IL-8 [13, 26]
CXCL16 [27]

Square brackets denote reference numbers.

© 2012 Bentham Science Publishers
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Although the luminal surface of the bile duct is
continually exposed to PAMPs in bile, mainly originating
from the intestines, BECs physiologically do not elicit an
inflammatory response. Tight control of TLR signaling
provides tolerance to physiological amounts of intestinal
endotoxin in bile to avoid constant innate immune activation
in BECs. This failure to respond to PAMPs, especially LPS,
could be due to “endotoxin tolerance”. In human BECs,
IRAK=M and peroxisome proliferator-activated receptor y
(PPARy) are closely. associated with the maintenance of
biliary homeostasis as a regulator of tolerance by attenuating
inflammatory signals to commensal PAMPs in bile, ‘as
summarized in our previous review of this journal [11].

Recently, novel regulatory mechanisms of biliary innate
immunity associated with the TLR system have been
clarified. Micro-RNAs play important roles in a wide range
of biological events through post-transcriptional suppression
of target mRNAs. Recent studies indicate Micro-RNA-
mediated post-transcriptional pathways to be critical to host-
cell regulatory responses to microbial infections. Cultured
human BECs express let-7 family’ members which post-
transcriptionally down-regulate TLR4 expression and
infections of C. parvum decrease the expression of let-7
resulting. in- the up-regulation of TLR4 [16]. Moreover,
microRNA-98 and let-7, suppressing cytokine-inducible Src
homolog 2-containing protein (CIS, a suppressor of cytokine
signaling family) at the translational level, are expressed in
BECs, and LPS and C. parvum infections downregulate
these micro-RNAs, suggesting the regulation of the TLR-
mediated biliary innate immune response [17].

In PBC, compared with Th2, a Thl-dominant cytokine
milieu is associated with the pathogenesis including bile duct
injury [30]. BECs possess the receptor for IFN-y (Thl
cytokine) and IFN-y up-regulates the expression of TLRs
and susceptibility to PAMPs in BECs, impairing the
regulation of biliary innate immunity. The upregulation of
TLR4 and TLR9 in BECs and of TLR3 and type I IFN
signaling pathways in portal tracts and parenchyma are
found in PBC [28, 29, 31]. Moreover, 1L-4 (Th2 cytokine)
and IFN-y up- and down-regulate the expression of PPARy
in cultured-human BECs [15, 32]. In PBC liver, PPARy
expression is significantly down-regulated in the affected
bile ducts as a Th1-dominant periductal cytokine milieu [15].
These findings indicate an increased susceptibility to
PAMPs, suggesting an association with the pathogenesis of
cholangiopathy in PBC.

Moreover, in PSC, inappropriate biliary innate immune
responses to intestinal endotoxin and subsequent endotoxin
intolerance have been reported to contribute to the
development and perpetuation of chronic cholangitis [33].
BECs from PSC livers show reversibly increased TLR
expression and activation of TLR-related intracellular
signaling. Consecutively, PSC BECs exhibit inappropriate
innate immune responses to endotoxin and do not develop
tolerance after repeated exposure to endotoxin. This hyper-
responsiveness is probably because of the stimulatory effect
of abundantly expressed IFN-y and TNF-a in PSC livers,
which stimulate TLR4-mediated endotoxin signaling in
BECs, leading to increased TLR4-mediated endotoxin
incorporation and impaired inactivation of the TLR4
signaling cascade.

Inflammation & Allergy - Drug Targets, 2012, Vol. 11, No. 6 479

HEPATIC FIBROSIS AND BILIARY INNATE
IMMUNITY

A major feature of chronic liver diseases, hepatic
fibrosis, spreads within portal tracts and also periportal areas
in patients with hepatitic and cholestatic liver diseases,
irrespective of etiology. In particular, a fibrogenic cytokine-
rich environment caused by inflammation and infection is
closely associated with hepatic fibrosis.

Periportal fibrosis is thought to be associated with the
accumulation and activation of hepatic stellate cells (HSCs).
In damaged liver, HSCs are activated, proliferate, and
migrate into the injured area in response to the chemo-
attractive effects of chemokines and are considered the most
important effecter cells associated with fibrogenesis in
hepatic parenchyma including the interface between portal
tracts and periportal hepatocytes, and the fibrous enlarge-
ment of portal tracts and fibrous extension from portal areas
are closely associated with activated HSCs and their
transformed version, myofibroblasts. Then, HSCs, parti-
cularly activated HSCs, migrate into damaged areas in
response to a chemokine, secreting monocyte chemotactic
protein-1 (MCP-1/CCL2) which attracts monocyte/macrophages
[34].

BECs directly promote fibrogenesis by a number of
mechanisms including the synthesis of matrix constituents
and the release of fibrogenic cytokines such as MCP-1,
platelet-derived growth factor, TGF-B, connective tissue
growth factor (CTGF), and endothelin-1 [35]. Moreover,
only the expression of MCP-1 positively regulated by TLR
ligands (PAMPs) occurs in an NF-xB-dependent manner,
suggesting that the biliary innate immune response is a
critical trigger of MCP-1 production.

Proliferating bile ductules are thought to be part of a non-
specific reaction in various hepatobiliary diseases, and bile
ductules located between interlobular bile ducts in portal
tracts and bile canaliculi in hepatocytes are frequently
increased in number under a variety of pathologic conditions
of the liver and take part in hepatic fibrosis and the
progression of hepatobiliary diseases [26, 36, 37]. MCP-1 is
expressed in bile ductules in areas of interface hepatitis (Fig.
1), whereas normal livers lacked these findings. Moreover,
a-smooth muscle actin (a-SMA)-positive activated HSCs
(myofibroblasts) are accumulated around MCP-1-expressing

. bile ductules (Fig. 1), suggesting that MCP-1 derived from

BECs consisting of bile ductules plays a role in the
chemoattraction of HSCs. Because the interface areas are
rich in several cytokines caused by immune-mediated
(necro)inflammatory  reactions against  virus-infected
hepatocytes and bile-derived PAMPs, BECs in bile ductules
could produce MCP-1, particularly, via biliary innate
immunity, suggesting that biliary innate immunity directly
plays an important role in the recruitment of HSCs to
interface areas and the activation of HSCs resulting in the
progression of periportal fibrosis.

FRACTALKINE AND INNATE IMMUNITY IN PBC

PBC mainly affects middle-aged females, and
histologically, the interlobular bile ducts are primarily
damaged and show characteristic findings such as chronic
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Fig. (1). lmmunohistochemistry. for MCP-1 and aSMA. A and B; HCV-rclated chronic viral hepatitis. Ductular reaction (proliferating bile
ductules) at the interface of periportal areas express MCP-1(A, arrows) and aSMA-positive cells showing hepatic stellate cell (HSC)
morphology are found in the same arca (B, arrows), C; primary biliary cirrhosis. MCP-1-positive ductilar reaction are found (arrow).

nonsuppurative destructive cholangitis (CNSDC) followed
by progressive bile duct loss [38]. There is considerable
evidence that the damage of bile ducts is mediated by
autoreactive or cytotoxic T cells [39], and molecular
mechanisms of the migration of pathogenic T cells around or
within bile ducts have gradually been clarified.

There have been several reports that bacterial
components such as lipopolysaccharide (LPS) and DNA
fragments are detectable in pathologic bile of patients with
PBC {5, 6], and also endotoxin and lipoteichoic acids
‘abnormally accumulate in or around the intrahepatic bile
ducts of PBC {5-7, 40, 41]. Unusual immune responses to
these infectious agents or their components are now
suspected to underlie the etiopathogenesis of PBC [42-45].

The  chemokine-adhesion = molecule, fractalkine
{CX3CL1), plays an important role in the migration of
leukocytes to target sites under physiological as well as
pathological  conditions, Unlike other chemokines,
fractalkine is expressed as a membrane-bound form on cells
and also can be shed by ADAMI0 or ADAM]17 as a soluble
chemotactic form. Vascular endothelial cells express
fractalkine and its soluble form is a potent chemoattractant

for CD16+NK cells, CD8+ cytotoxic T cells, CD4+T cells,
y3T cells, monocytes, mature macrophages, and mucosal DC
cells, expressing its receptor (CX3CR1). The level of soluble
fractalkine is significantly elevated in the sera of PBC
patients-and also in situ expression of fractalkine in small
bile ducts, particularly damaged bile ducts, is upregulated in
PBC{24] (Fig. 2), suggesting that fractalkine is an important
mediator associated with the continuous portal, particularly
periductal, inflammation of PBC.

Upregulation of fractalkine expresion in BECs is induced
by PAMPs including LPS, suggesting that the dysregulated
biliary innate immunity against commensal or pathological
PAMPs is closely associated with the production of
fractalkine in BECs and that secreted soluble fractalkine may
be involved in the chemoattraction of infiltrating cells
expressing CX3CR1 around these pathological bile ducts
and in the recruitment of biliary intraepithelial leukocytes.
Moreover, the up-regulation of fractalkine expression in
BECs is promoted by TLR3 ligand (poly(I:C)), via activated
monocytes through direct contact and the secreation of TNF-
a by monocytes [25]. Intraepithelial lymphocytes in
damaged bile ducts of PBC patients contain a significantly
higher percentage of CD8+ T cells and show strongly
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A

Fig. (2). Immunchistochemistry for fractalkine. Primary biliary cirrhosis. Fractalkine is expressed in damaged bile duct (arrow in A) and

A

increased cytolytic activity against epithelial-derived target
cells [46]. Then, CX3CRI-positive leukocytes invade into
bile ducts by engaging fractalkine, thereby causing
cholangitis including CNSDC [25].

In addition to PBC, fractalkine is associated with the
chronic inflammation in other diseases including rhematoid
arthritis and inflammatory bowel disease. Recently, an anti-
fractalkine neutralizing monoclonal antibody has been
reported to almost completely suppress the clinicopatho-
logical activities in inflammatory bowel disease models [47].
Therefore, fractalkine-CX3CR1 signaling might be a
molecular target for the treatment of PBC.

ANTIGEN-PRESENTING CELLS AND BILIARY .

INNATE IMMUNITY IN PBC

The presence and response 1o  mitochondrial
autoantigen(s) ‘of autoreactive T cells [39] are believed to
require interaction with professional antigen-presenting cells
(APCs) such as DCs. DCs are generally classified into
myeloid DCs (mDCs) and plasmacytoid DCs (pDCs) and
reside in tissues of most organs under normal conditions. In
the periphery, immature DCs such as Langerhans cells (LCs,
a population of DCs only found in epithelia) capture antigens
and, under the influence of inflammatory stimuli,
subsequently migrate. The presence of APCs in biliary trees
is likely important to the bile duct-specific autoimmunity in
PBC. In the inflammed bile ducts, several DCs including
immature DCs [48], $-100" DCs [49], and LCs [50, 51] are
found, indicating a role in the initiation of inflammatory
responses in cases of PBC. Moreover, periductal DCs are
mostly mDCs and the major representative type of mDCs,
Langerin™ LCs, are attached to or embedded in the damaged
bile ducts of PBC patients (Fig. 3) [23], suggesting that LCs
existing around and within bile ducts play an important role
as APCs presenting bile duct-derived autoantigens.

Because LCs possess chemokine receptors (CCR4 and
CCR6), ligands of these receptors including CCL17, CCL22,
and MIP-3q (CCL20) could cause LCs to migrate. Among
them, MIP-3a plays a central role in recruiting LC precursors
into the. epithelium during inflammation and also an
important role in the pathogenesis of ulcerative colitis [52,

periductal inflammatory cells in portal tracts and intrasinusoidal cells, probably Kupffer cclls, in parenchyma. B is a higher magnification of

" 53]. In PBC, MlP-3d-expressing BECs are frequently found

in the damaged bile ducts accompanying Langerin™ LCs,
suggesting that the BECs producing MIP-3a directly play an
important role in the migration of LCs in biliary layers.
Moreover, the expression of MIP-3a is selectively restricted
at sites of inflammation including cholangitis in PBC (Fig. 3)
and bile duct-related acquired immunity is speculated to be
closely associated with the periductal cytokine milieu and
biliary innate immunity [6, 9, 15, 24, 30]. Because human
BECs possess receptors for some cytokines (1L-18, 1L-6, IL-
4, IFN-y, TNF-q, and 1L-17) as well as TLRs [9, 21], they
could show a response to these cytokines as well as PAMPs
and induce various immunological reactions. IL-17 and two
inflammatory cytokines (IL-1p and TNF-0) significantly
upregulate the expression of MIP-3a in human BECs. I1-17-
positive cells (namely Th17 cells) are accumulated around
the damaged bile ducts in PBC and the expression of IL-1p
and TNF-a was increased in damaged bile ducts including
CNSDC of PBC patients [20, 21]. Therefore, the production
of MIP-3a in PBC is closely associated with periductal -
cytokines including IL-1B, TNF-a, and IL-17. In addition to
these cytokine milieus, the damaged bile ducts and/or portal
tracts show an increased susceptibility to PAMPs and
enhanced production and secretion of innate inflammatory
mediators in PBC [15, 29]. PAMPs directly induce the
production of MIP-3a in human BECs [23]. Therefore, LCs
existing around or within biliary epithelial layers are induced
to migrate via BEC-derived MIP-3a expression evoked via a
PBC-specific_periductal cytokine milieu and biliary innate
immunity and are important as biliary epithelium-specific
APCs in the development of acquired immunity and the
aggravating and continuous cholangitis in PBC.,

CONCLUSION AND PERSPECTIVES

Biliary innate immunity consisting of an bile duct-
specific system is important for the mucosal immunity in
intrahepatic and extrahepatic bile ducts and also associated
with the pathogenesis of several cholangiopathies in biliary
diseases as well as defense against microbial infections. We
speculate that biliary innate immunity is solely associated
with the etiology of biliary diseases as the initial event and
that the presence of causative microorganisms is not

- 444 -



482  Inflammation-& Allergy - Drug Targets, 2012, Vol.v 11, No. 6

necessary in the pathogenesis of cholangiopathy caused by a
subsequent acquired immunity. It is mandatory to understand
the molecular basis underlying the immunophysiology and
immunopathology of cholangiopathy in terms of innate as
well as acquired imrunity.
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Sclerosing pancreatitis ) -
Sclerosing pancreatitis  with mass—forming sclerosing  Sclerosing pancreatitis
pancreatitis (pseudotumor)

and cholangitis

Sclerosing pancreatitis
and cholangitis with mass-
forming sclerosing
pancreatitis (pseudotumor)

Sclerosing cholangitis

Sclerosing cholangitis
with hepatic pseudotumor
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