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JE SRR PR ZS 12 A & LA 3E 2 A SEIE O FR BRAERY
REREENE
— FTE R DR & FR S —

SRR RS IEEE S RIIERE 2% A LR R OB RE R L
(IFRE%  AERE RS )
(EfE : PIBEHAR)
ZUN: B

JE 5B MEAFREZE (primary biliary cirrhosis, PBC) &, JFMA/NEMIABE OB IR LIERIRIEIRE S A TH Y, [
SRR LT LIS LIS R EIE O TR A A SN B . 4, PBCIZA 55 8 ERMIFEEREO RIS B RIE
HHEALERITRE L, 55 ICHARS D AFEEERO b A — ko T B i L. 355610 PBCAFMME AV,
HLERZENY, SR ML L IRE B 4T » 72, 72, PBCB & UM HAS MO MMIEAR % 1512, BUERAZEILE, MRS & U1
WS35 [ O IS 0 70 B B4R 942 DNA & $illft L, PCR#: (2 CHIEH 16S rRNA ST % #iH, #iwTH 77 n—=¥ Zifitk, &
BREE s b B RO S T M FE & 1T - /2. £72, Propionibacterium acnes (P.acnes)\Zi§RM% 7' F £ v —% W TPCR &
7, Poacnes BIET % BRI L7z, PBCHER 0 40.8 % 1281 I ASEREATR S, B &, MIREO GEATHILIZE 5
Voo UL SR O AR b L . E 2, ELERAEIEO B A R F 4 R o F 2 Bk BRI X BOR R Ao
TARE % T S100 B PEAR L AHORL S U, R #IIE 12 (X HLA-DR & & OFCD1d O 563 & 38eb, T4 IEEE T 38 G IR R AT
BRTWD L bR, BHOSTEYENREOMS, R AR« OBNMIBGR(EF, 152 Pacnes, Bacillus,
Pseudomonas %c & OISR ERIZ T2 E B IZHIE S, 45812 Pacnes lE, PBCOBILEAHMEA 507 T— > o0 ra— 2
Y ESEHEIARI S AL7. Poacnes AR TR BIRIICHM L7z & 25, PBCOMIEMED HiEEBlzHit sh, FEH25D56%,
KRB B 0 50 % BT IC 8, AEICEETH - /2. PBCOMEIREEB @8I bR AFEASER S, FEHTEERE
BHUEIRTATh LTV A £ 2 b, PBC, MEBIFOIFHEEND S %  OFEBNMEREZF i sk, 74, PBC
DHEFEIEE Tt Pacnes % fER L LGP EEROBERS7ERL T, AFEREORE GUR) Kh-Twa b0 L
%% bN, PBCOBERETHORECEICES LTV EEARE S Lz,

Key words primary biliary cirrhosis, 38 b5 A FIE, MBELEET, 1EMEIF -3 & RS

B S PERB P IFREZE (primary biliary cirrhosis, PBC) (3U3H)
% ECREEFERT, PEEORICITFREL, RERRNL
BACHETH A I P22 M) 7HAE (antimitochondrial
antibody, AMA) ASEEIZ M 2 IS 5. FHEEBFNICE,
P/ NER R S R Bl M B TH Y, [EEEERD
o, IR Z, EEEEEIzE) 255k, BEARE, 26
ICHER R E M 0REE &S VY, F BRI, 1B
FEEICBICEEL, EEERFEEORRL LELIERSN S,
TS DIRERE ISR IR M IR LR B M R S L IR
., PBC # B4 A1\T 2 BWHEEO BV HELEL TR 5 29,
B M IR/ EU R R T I BB & 1, PR iR L,
TRYEIRT S o W OREID L O IETHEFEEN LERT 2799,

PBCOHOETULE & LTAMADKMIGHE Th 5 ¥V ¥ Bl
K EBEF D E2 Bi5 (pyruvate dehydrogenase complex-E2) 4% H

TR 13411 A9 AR, FR144E2 A 6 HEE

XHTWwB?, HE, ZOHEIZPBC O/NERMIBLE QA IERIC
BEICRETAIESREEATHEY, LaL, ZohR
HEEOHBEESEE C CoBRIRR SN, ToHRELT,
FOLEERENSFES N PICE L TEARELEIS .
[ fE e L W AE U MR FBICR D Z L%
¢, BIIEEMESHERERICIEDS LT AR (PIEEMERE
#)IIPRBCIZBWERMEFRA TH 529, HEL T, PBCOR
FMECET AR %, REEAEEDFAERFECHENE
HRAHETHAH, £/, BLEXAFBELEE LFICBT3
PDCE2OREHREL I FAMAHR L OEE L RHTH 5.
— iRz, WEEEER s 07 7 — Y RBEEOE LR
Bo& > osEk (4512CD4 THIRR) 2264 Y, MEREERDH S
EOHEERE, BEMORALREIBLTEREL, VE7LLF—
GRERLBHEE) A AT 2 WETH S, BEE T, MERE

Abbreviations ; AMA, antimitochondrial antibody; BD, bile duct; CH, chronic viral hepatitis; EBO, extrahepatic
biliary obstruction; Gra, granuloma; HC, hepatocyte; NK, natural killer; LPS, lipopolysaccharide; LTA, lipoteichoic
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EEPBCLtOoHEMR s BFALL-REN B b,
Mycobacterium'©*V %2 Escherichia coli (E.coli)® 7% &7°PBC D
HEE LTETLNTVEY, ZOL)LHEIEEPBCO
BEHESLTVwAOMNEIPICHLT, RHZENFELRS
NTWA, F7, B&iF, Hiramatsu b Pi3PBC DIRER 12
EL DBERAEEEFIERE SR, HI0F T LBEREERED
HEFHEETHoERELTWE., BEEGEA?S D
BEcxDBNIEEFRES LAY, FRbIEEICS T LEBHEET
Y, PBCOFHBLIZRER TV E2D, 7T LGS
MR APBC DIEEHRE S X B O 4 BB 5 WHE
Bz iRRTVA.

4, #4113, PBCICHIET 2 AFROBERE B L UHE
HEZOBHO:D, PBCIZBIT2E LRAEEOER - 20
M OFEATR & OBENE, WFERREORERS L UREEY
OB, W&, FICAFERFEEE» > NEEETOR
HEBEBORE ST, PBCICHET 2 WHEEMREIMEE
TR ICH T 2 HAIRRUSIZ X 2 TEEMIC DO WTEEL /.

¥R EHE

I. #Egsavigst

LHECREL TV APBCIF4I0BI AR RE L. ZHbLD
JEGIZ IR A I8 9 e B R I CREER 2 U7z IEM B & O
HOEFBED O UEBIIREBHM KBS N ERTH,
RRIRAT R, MERME, TR PBCII—HT 3, H5WIF
BLZWEHENEANTHE. Wb REREHR LY
TEER, NT 71 rEBESNLFFTHY, FORRIL, &
ARRI55 4, HURER 4260, FFRMERHEIITE X OE BT 1351
ThHorz, BB, 405h556IEPBCOEBEETH LI LY T
FFLI-VEE, D=V T I ELEATOA N5 %OE
BITHD, EUBRFECLIHMBREOBHERITL 0, Zh
HELGRER 2 BR\ 72355 (B&hh 41 © 314 ; FE415 28 ~ 83
RIZOA L, FHESSER) EMRENREE LA

HGEFIDNT T 4 P AEFEBEA ¢ m) 2 FEIC L
Ao THNT 7 4 » L, HEHet & Gomori DEELE Y % 1T\,
FIREA B L HEERNTOEERRAFENS T ¢ HE L1
LBEFAETE, EEEMES 4 ~SEULERELTVSHD
FEERRFEME L (1), ki, Scheuer DR AIIHE
TEIZHY, PBCH % 18 (BB RS X UPIREE % 2 5 5
RFWARIN T\ 3), 28 (interface hepatitis # 5 V2 1ZJE5E
PHMEENED O, FRABSHEESNLTYS), 38 (&
HEMREED 2 VI ERTREIEE 2R, 48 (eSS
DHFWEMICFEL Y, FofE, 141151636, 2814
12451, 3#A53 60, AEIPI5HITH -7, &5, FOMOFF
WEE LT, NERBEOREEHE, FRMMIREOJE
DEEZ (L), + @E), + (F5E), v (BE) 045
FRZEFM L, SEERFROHMBEEED L URE L OBEE%
a7,

W ERMRFEZFEDS7PBCI2H] (1 ~ 2 # T4 THIRAER,
EHERESSHE; BRIl D 1) R ) VEENT T4 A
BFEEURzHY, IEB X UCERHRBRETHL ST L5
f, 703y bOAFF I VERE, U7 25— Bl PAS

i

(JHILPAS) #2170 7.
I. SeEEf s
MR AEE+EOZPBCI2BID R V=) YEENNT T4
A TR A & v, early T lymphocyte activation protein
(Bta-1) & bIFEN TV B F AT FH Y F 2199, fER 07—
#—CHIEDORET IO BS54 51007, MHCH#ESTTha
HLA-DR & CD1d™"Y, sk~ — % — TH % CD68 D 5uyfy
FiTo7, BB, FTATFEFRIF X, WEMRE, FELTH
fa, +F 2%V - 5 — (natural killer, NK) #ifg, w2377
— Tk EhbEE SN, MBI Uik, M, &Rk
WM LFAL PAA 2 ELTHONT VS,
HEICL28o C, R 218774 V1%, 7 208
RRIEI QHE.8)IZ T A 710y o— 7L % 205 BT L, #
FURIE(L 21T 0720, HnT, WERESVEF S ¥ —E 2%
B 5 2 0.3 %EERIEAKFEIRM A F T V32— 2T
BRE L, FdERENLERERDEILTA2OEEYTF
ML# (Vector Lab., Burlingame, USA) (10R&#H) 12T 1044
WA L7z, ROT, =KL LTHART RV F Uik
(v A€/ & 9—F )ik clone MPIIIB10, ARP Inc. Belmont,
USA) (10015, #S-100%ifk (K1) 2 0 —F LHifk, Dake
Japan, 7HE) (800157 HR), HLA-DR¥ifk (v A€/ 7 T—+
N Hifk clone TAL.1BS, Dako Japan) (100457 #), CD1d¥ifk
(v A%/ 71—+ VHk clone NOR3.2, Biosource
International, Camarillo, USA) (104%%H), CD68Hik (=7 A
£/ 70—+ Nifidk clone KP1, Dako Japan) (600157550 %M
W, 4CT—MRIB&S L. 2:XkH4kE LT, Dako
EnVision/HRP ¥ X 5 4 (Dako Japan, B i) % v, Y7 3 /K
CFVTRAE, AT MR TR LERLE. 4B,
WAROFRIZPBS £ fivy, F72, &4 ORIDHDOF OBk
PBSIZ T34 M3MAT- 2. BRI, —XkEoRbni
PBS z V>, BEtESUCA ML+ 5 2 & CHERAL -,
. FF4B#EPHERIZT O A FESFEREH
L. MEEETOEERIMGSC L 2HEORE
1) WFIES L O T S 0 #EIRAY 72 DNAFH
¥ ERAFEZEOPBC 961 (MAkrm 1/0/1=
5/3/1 ; FHEES6RE; Bickh2 1 7), MEBERE LT, EBE
PERE (LM IBE %% (primary sclerosing cholangitis, PSC) 3 I (L
BAEORIAY T /1 = 1/2; FRHER 708 Bk 2:1), FFoMEE
¥/ (extrahepatic biliary obstruction, EBO) 2 #i| ((FEH4E#559
% BRI, 7 A VAKBYEIFS (chronic viral hepatits, CH)
4 5] (FHER62RE; BLth2:2; BRIFLY £ VA /CRIFLY
A VR =1/3), MEGFEIEEIF (normal liver, NL) 4 $] (EH#4
W 61%; Bi2:2), BMR L U CIRRE 29, I vad
F=Y22BlDR V<) YEENT 7 4 B (6 pm) &
& L7, HE§:t % f517%, PBCIESINIE L&A & Pk
WREBFER, RIFHEFOMRE L FEE2BEL, <47
O&f2riaryAFa LMI000, F 1) ¥ /82, BK) #En
TEIREYITERINL 7o, WSS, JF v a4 F— ¥ ZER,
FIMRICEEER 2 ML 2. WL M8 %0.5ml0
DEXPATY (EEE, HE) CTHEHE, 100CTI0 R ALE
L 10,000g T 1053 B .1 L 72 D DNA &4 % % PCRODNA

acid; NL, normal liver; P.acnes, Propionibacterium acnes; PBC, primary biliary cirrhosis; PSC, primary sclerosing

cholangitis
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FrZnb Lz, BEGEMBL LTAS A FF 52 LTHE
PR oz WHBIrsEfICT, 208422 v a r 2Ty, B
HEDNAY > SN %87,
2) #IH 16S rRNA B {5 FUTH D HE I8

T 16S rRNAE{ZFIEH 1540 BE I 520, ZOHICHE
& M2 CRAF S hTv 5 RFF 8 (conserved region) & 4§
B2 & % 5 7 4588 (divergent region) 75 L E41110
BETEET A, REFERICE, 22— % L 7T 17—k
ENBTRTOMEEHIELIZ TSI AT —DIRESNTNB
W AEIZN-FNTFLT—E LT, 1100F (£ R) (5-
GCAACGAGCGCAACCC-3%), 1400R (7 ¥ F k> R) (5
ACGGGCGGTGTGTAC -3) (PCREEH#1310bp)* % A vy, i
DNAY > 72 HHIH 16S rRNAE{ET-WT A % PCRIZTHRE L
7z. PCREUGHE & L CdNTPs (EiH#) 0.2mM, £ > A B LT
FX Y ATT 47— %1 uM, DNAK) A 7 —+ (Takara EX
TaqTM) (FiB#) 5 units &} PCR B (FiEE) I TE&R
20pl EFBLA, BHEPIZEALTY2HE DNAZHERT 5
72%, DNase I (Roche Diagnostics K.K., Indianapolis, USA)
0.2units/ 11 12C37°C, 104 MM HE, HVT90T, 30512 T
DNase 1 % &iF{b 872, £0%, 51D DNAY ¥ 7 V& HM
L, #HIEEMIT, saMantk, 94T (30%), 55T B0F),
72°C (19) D&M TPCR® 354 1 7 MiifT L7z, 5410
PCREW % xF Ty h 704 FIRIMLE% T HF O —ZX 5l
TikB)k, 310bp#HY O PCREWY % Mgl L7z,
3) PCREYWOY 7y 0—= v 7 LIGREFIORFRS L ORHH
Do FEE

EPCREMD bREBOTI A v —,BETHLD, AL
>4 7 4L (QIAGEN KK, RE) 2 CHFElt:, TOPO TAZ u—=
> Z % v I (Invitrogen, Carlsbad, USA)Z H\WTWR 7 ¥ —
(pCRII-TOPO, Invitrogen) DIV F 2 B— = 744 FADF
AB I EF v P REHE (nvitrogen) ~ND T ¥ X7+ —
A= a itk )T ra—-or VEET L. KBEET S
O—R7L—FLET37C, 12KM4F &, PCREYDOEAD
HEGI0=—250F 4L 7 FPCRICTHER LA, BA%E
EEL/cou=—% FHUIMA 6 10EBIRL, 1700
— 7 L A& BEDNA ¥ — 2 > % — (ABI PRISM™ 377,
Parkin-Elmar, Norwalk, USA) # i \» T PCREEM D15 E LT %
Bl EERFIOREDV-REE, 1 vy—%v bF—%
~— A @ BLAST # (http://www.blast.genome.ad.jp/) i & 0 1T
v, 95% Lh EIERES —BIc CHIBE R REL .

2. Pacnes$$EM LT 1 < —%H:/-PCRHEIE

BB om<, PBCOEEEARAFERIZHERKL
Propionebacterium acnes (P.acnes)® 16S rRNAE{LF A &
iz, 2T, PBCAFEXEBITL ) il LZ2DNAY > T v
5 Pacnes BIZF % @RISR $ 5 729, 16S rRNAEEZ TR
T Pacnesl % B % 7 94 < — (&>~ A, 5
GGGTTGTAA(A/T)CCGCTTTCGCCTG-3; 7 Ft ¥ A, 5
GGGACACCCATCTCTGAGCAC-3)) (PCR E%587bp, GenBank
accession number: PA 16SLIP4) % 827 L PCR# Mi4T L72®.
HDNAS Y 7N G )2 AV, WESEEMT, 453 D%,
94°C (30#), 50°C (30%), 72C (1) P&MBHIZTPCR%E 454 1
Z VHEIAT L, P.acnes®16S rRNABEFOHELRET L2,

M oMM LY 7 VHICDNADPFELTWE I L
FHERT A0, e b pglobinBETFERFI Y bu—LEL

Tnested PCRZ T L. £7, #8774 v— GH20
(5"-GAAGAGCCAAGGACAGGTAC-3’), GH21(5’-
GGAAAATAGACCAATAGGCAG-3") (EEE)Z B W T,
94°C 30#),50C (30, 72C A F) D&M TPCRZ 2541 7
VAT, W, WEPCREWO2uIEAT ST (4~ —
KM29(5'-GGTTGGCCAATCTACTCCCAGG-3’), PC04(5'-
CAACTTCATCCACGTTCACC-3) (E i) *# AT, PCR% 25
F4 7 VETL, & b B-globin BIET-H A (B PCREY S 205
bp) D& FERD L 7.

IT. JEETRERRR

Chi-squared D#%E % /-3 Fisher D EEBEEIEIETREL,
fEfREE0.05 AT 2 LA CHEED D SHIBT L.

3% &

I. ¥R ASFEOEBHFARE

1. . ERAEFEEO I & o iR & OBLEN:

RN X, PIREE L OFFERAICA SN PR
NI LRI ATEIE Lo 4 FEIREMEIZES b o (X
1AB), BHICIESREICSAT 5O DWH o705, [HIHREN
Ehhotz, WITNLIEERGEIERI T b, MEEER I
LT/, A—FTOPREIC L VI EREEOSHIE RS
o Tz, FEECBT A8 LR ABEEE, NETH ) BIK
WP TR Db Ao,

PBC ##:451) 355 % 1455 (40.8%) |24 LRz ISRIEATRL & e,
FIRIBIZEEsD 72 b 0 1266 (35.5%), MFEEIZFRDHzH D396
(10.9%), THIZFEDH b D206 (5.7%) THolz. RIHED
BV GHEERR, HIRER, BB L OB I X A M LRI
BRI EEZITD Lol

8 F R AFEOHBEE & EBENRES & 0o
TR L oEE+#21oRT. SRFNRIESEE OISR
BHELMBEMEILE S N d o o7, 4B CHBERMERTH -7
(F24). IEEHEROBELOMIZIEELHMERLL LD
72785, JEEHEEDVEELES G+ TCIIHBEFERETCHo
(E2B). LAL, IEE%, MIRIEORKEE OMICIHRENR
i, REOERENEEICRLIZONE ERAFEEO HIEE
by A MEEAR b7z (2, 2D).

i . L]

Figl A fully developed granuloma (Gra) consisting with
CD68-weakly positive epithelioid cells is found in PBC.
Moreover, damaged bile duct (arrows) is embedded within
granuloma (Granulomatous cholangitis). (A) HE staining. (B)
immunohistochemical staining for CD68. Scale bars indicate
100 pm.
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The frequency of granuloma (%)

4 +

Degree of loss

C D

2 3
Stage

-+ -+ 4+
Degree of inflammation

3

9. Rkt s L A TREL S O
PS5 AL, FOay FOATF I R, WLPASHitt

1= T PBCF O ASERERR (2 R D He 38R L dr o 7z,

I. $8.LRRPSFEE O R IE R LS aomREe

PBC OPIIRBEAICIE A A T 4 R > F & Btk o HAZ MG (R
3A), FNAZERIRMIN O TZEE % 753 S-100 By AL (% 3B) A¢
MeDBECBELTW:. FAFTHRIF U, FEAE
[E 030438 D BAZERIZ & FEBIATR & 47z ([K3A). S-100 B0
B AFEO R £ 0N, /0w DRI HET S
BmaH ), BERE EEBPICD S-100 B R sh
72 (4 3B).

% 72, HLA-DRGM: O BRI MIRIKPIIZE A S, Bk
BRI DI L A EDTHLA-DR BT & - 72 (1% 3C).

Fig.2  The prevalence of granuloma in several histopathologic
parameters, histological stage (A), bile duct loss (B),
cholangitis (C), and portal inflammation (D) in PBC. The
frequency of granuloma is comparatively low in stage 4 (A)
and the severe (+++) degree of bile duct loss (B), though there
is no statistical difference. It is found that the frequency of
granuloma is correlated with the degree of cholangitis (C) and
portal inflammation (D).

Fig.3

Immunchistochemical staining for osteopontin (A), S-100 (B), HLA-DR (C), and CD1d (D). (A) Osteopontin-positive infiltrating
cells are accumulated around granuloma and injured bile duct. (B) S-100-positive cells showing dendritic cell-like morphology are
scattered around granuloma (Gra) and injured bile duct (BD), and within biliary epithelium. (C) and (D) HLA-DR and CD1d are
expressed in granuloma and bile duct. ‘Gra’ and ‘BD’ denote granuloma and injured bile duct, respectively. Scale bars indicate 50 pm.
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CD1d MMM b PNk £ 3 AH 5L, M EEARIFEIZCDI
DIFNEHFED SN2 (WD), —HMOBERELEIZE,
HILA-DR# & U'CD1d M 5 E AR b7z (K 3C, 3D).

L. WEEEFOSFEFENEH

M DNAY > 703 5, PBC5H & xHHRAT 6 B (FFMERE
{LiEREAE 45 (PSC) 2 B, 181y 4 W AVERF& (CH) 2 %, IEFIF
(NL) 2 )3 & Oi#S#0E 10 2 vy, 34 o AR
EF- O L O R E % MidT L7z, M LEREE, MR, i
P 5 B 72T TODNAY > 7 v 5 HIH 16S rRNABE T
Hisk 0 PCRIGIEEES AR o N7z (M 4). BB, B EMEL
LTIE LA T A FH T A L CTHRIBMF O VWE» b OB
HDNAY > 7 b b7 PCREIEED AR S iz,

PBC 5 fE O3 E g MEEIE & FIRISUE BT SR H, HFHRAT 6 fE
BIOFRBE FELIZ2E, %4107 0~ FOEERY &
MR L AT O Y — B0 S MEEO ST EWEHREEZT -
72, $ibb, PBCORFEEN SN0 n—r, FERH,

M1 2 3 4

5 6 Blank
500bp-
300bp-

Fig.4 Representative electrophoresis of PCR amplification
products using bacterial universal primers. Amplified bacterial
genes were detected in all DNA samples extracted from
granuloma (lanes 1, 3, and 5) and parenchyma (lanes 2, 4, and
6) of three PBC patients. A weak band is aiso found in the
‘Blank’ lane, which was amplified in the template extracted
from the blank area around the tissue section used as a
negative control for the microdissection procedure. Lanes 1
and 2, granuloma and parenchyma of PBC1, respectively;
Lanes 3 and 4, granuloma and parenchyma of PBC2,
respectively; Lanes 5 and 6, granuloma and parenchyma of
PBC3, respectively.

Table 1. Bacterial species detected in liver tissues

LD507 10—, WEFOMRESLO607 01—, ZHIZ
HEEB»-0607 21— OREESNAMEEERIIIR
T, BEESACEEITCTROEEREBE TS Y, LI Pacnes,
Bacillus, Pseudomonas 7z EDGHRMHE TH o7z, $¥iZ Pacnes
X, PRBCOE FEREE,S507 00— H207 0— 2 (40%)
ERLEHEEICHRE SN, PBCOFFEERHGO 7 0—>H47
T, 8%), MEIFOMIRIEE0 2 O— 70—, 12%), i
EHEGEO /T — 57 0— 2, SRIIBREETHo . B
FEE LTHWEEECHFEL I, 107 0—F67
O — > (60%) 7 Mycobacteria BH Tdh - 7= (45 EHEIE L 7 M8
16S rRNA B {E T8I Tid, M tuberculosis & M.bovis D X B AT
EE). 7, BEMEMEE U TIERLERDR 0Lz WE
% &\t Acidovorax J&, Acinetobacter &, Bradyrhizobium &,
Comamonas &, Mesorhizobium &, Syntrophus )&, Rhizobium &,
Corynebacterium callunae, Haemophilus influenzae, Listeria
monocytogenes R £ 7z, TH SNV OIS EFHEE L
By s, ERFHBORAQOTRERENSHHDE]
Tid “Fof” L LTHELL.

V. P.acnes!$5E#716S rRNAR{=T DR

I DNAH > 7V &Fl % W T Pacnes F RN T 7 { v — %
v+ PCRIZ T 16S rRNABEF M £ 772 25, PBC
DOHIENED S OFEF Tyt FTHRE S LZ(S) €
2). PRCOFFEL A 512 9Fd 5 5 (56 %) THEH AT R,
R A SERE AN D EUE R T d o 72 (p<0.05). i EREES L LM
Tl 1360 A0 6 51(47%), FFEE T 136 45031 %) THI WV Hef
Ny R Bl S 74 PBC DAFEIRTOMH R IZEA
B TH - 72 (p<0.05). 2B, MEZEH)OAFERL, S
Pacnes i3t s e i o288, FFHL a4 F—2 2QHENDA
FEHA S 1 2 kRS

Wy pu—k LTHVzE b 3globinBIEZFIE, &7
D DNA ¥ 75 Sz (5). FR#&RM TODNAD
ICBES R, FASEEODNAYFTESICETIATYSE
LERET .

Primary biliary cirrhosis Controls
Bacterial species Granuloma Hepatocyte Portal area Hepatocyte

Propionibacterium acnes 20 4 7 5
Bacilus species 7 4 1

Pseudomonas species 5 6 9 7
Leptothrix species 3 5 1

Corynecacerium species 5 1
Listeria onocytogenes 5 2
Streptococcus speies 2 2
Miscellaneousness 15 26 35 43
Total of sequneced clones 50 50 60 60

Granuloma in portal fracts, portal tracts without granuloma and adjacent hepatic parenchyma, were
selectively microdissected from sections of 5 PBC and 6 control livers, and then DNA was extracted from
them. After amplifying part of the bacterial 16S TRNA gene from DNA samples, their amplicons subcloned
into the vector and transformed into competent cells. Then, ten clones were sequenced for the identification
of bacterial species.
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P acnes B
B-globin o

B1 2345617 89 10111213141516 1718 19 20 21 22

Fig.5  Electrophoresis of PCR amplification products of P.acnes 16S rRNA gene and of human /3 -globin. PCR products for P. acnes are of
expected size (587 bp) in all granuloma samples (lanes Al-9) and 5 parenchyma samples (lanes B1,4-7) of PBC, and in 6 portal tract
samples (lanes A10,11,15,17,19,and 21) and 4 parenchyma samples (lanes B15,16,18, and 21) of controls. The /3-globin gene are detected
at the predicted size (205 bp) in all samples by nested PCR. Lanes A1-9 and B1-9 are granuloma and parenchyma samples of 9 cases of
primary biliary cirrhosis, respectively; Lanes A10-12 and B10-12 are granuloma and parenchyma samples of 3 cases of primary sclerosing
cholangitis, respectively; Lanes A13&14 and B13&14 are granuloma and parenchyma samples of 2 cases of extrahepatic biliary
obstruction, respectively; Lanes A15-18 and B15-18 are granuloma and parenchyma samples of 4 cases of chronic viral hepatitis,
respectively; Lanes A19-22 and B19-22 are granuloma and parenchyma samples of 4 cases of normal liver, respectively.

Table 2. Summary of P. acnes-specific PCR

Microdissected location

Patient groups Granuloma (%)

Hepatocytes (%) Portal area (%)

Primary biliary cirrhosis - 9/9 (100)*
Controls

Primery sclerosing cholangitis

Extrahepatic biliary obstruction

Chronic viral hepatitis

Normal liver

Total

5/9 (56)

0/3 (0) 2/3(67)
0/2 (0) 0/2(0)
3/4 (75) 2/4 (50)
1/4 (25) 2/4 (50)
4/13 (31) 6/13 (47)

Data show (positive cases/total cases). Parentheses, the incidence of positive cases.
*p<{0.05 versus hepatocytes in primary biliary cirrhosis or portal area and hepatocytes in controls.
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Abstract

The pathogenesis and immunologic significance of epithelioid cell granuloma in primary biliary cirrhosis (PBC) were
examined histologically, immunohistochemically and molecular biologically. A total of 355 PBC livers were examined
histologically. HLA-DR, CD1d, S-100, and osteopontin in the liver tissue, particularly in epithelioid granulomas, was
investigated immunohistochemically. In addition, we detected and identified for bacterial genes by molecular biological
methods such as PCR detection of bacterial 16S rRNA. Briefly, taking liver sections from the patients with PBC and control
livers, granuloma in portal tracts, portal tracts without granuloma and adjacent hepatic parenchyma, these were selectively
microdissected from sections, and then DNA was extracted from them. Partial bacterial genes were amplified by PCR from
the DNA samples, and the amplicons were cloned and sequenced for the identification of bacterial species. Next, a
Propionibacterium acnes (P.acnes)-specific PCR was also performed. Epithelioid granulomas were found in 40.8% of PBC
livers. They were particularly frequent in the vicinity of damaged interlobular bile ducts, and their occurrence was closely
related to the degree of cholangitis and portal inflammation. Granulomas were positive for HLA-DR and CD1d, and were
surrounded by osteopontin-positive mononuclear cells and S-100-positive cells showing morphologically dendritic cells. In
granuloma, portal tracts, and periportal parenchyma, a number of bacterial genes were detected and the majority of them
originated from enterobacterial species. Among them, P.acnes was detected in 20 of 50 sequenced clones from granuloma of
PBC. By the P.acnes-specific PCR, distinct PCR products were identified in epithelioid granuloma in all PBC cases, but the
detection rate of P.aches was low in those cloned from adjacent hepatic parenchyma of PBC and from portal tracts and hepatic
parenchyma of controls. The pathogenesis of granuloma in PBC is suggested to be associated with various imimune responses
and several possible roles of enterobacteria in the etiopathogenesis were raised. In liver tissue, a number of bacterial genes
were detected and the majority of them originated from enterobacterial species. Moreover, the result that P. acnes DNA is
present as a major clone in granulomas of PBC, suggests that P. acnes may be involved in the pathogenesis of granuloma in
PBC.



