306 [#% #i] Vol. 49, No.2-3

HIEDRH L EBE, BRUTKT T B2 P EEBRIZONT
i, AFay—{ ) BERL,
1) NEEOFRBREFOERE

HEAEETE, (EFETH->TWA I i wn) &
BATBY, FIEROLZVAAZBIL TV, TEN
HEINOFENPS, IR TVLIEROFHIRLFS
ZEBFBLTBY, ROONIZ LIEFo TV,
/i, (ERERPESE, EFEBRIIREDITTRASE)Y &
WO XD ICERDOBETEZERL T, FRERE
IZoWnTiE, (ERAEFIELY) LRATBY, (B
HEFE LTV )ARALDBERIEI FL voTnd)
LIRZTBY, TREFEANEEATATTLY, &
BONFELEEDL L WEREFE %> T, RE
EHTIE, BEOPLIRENHFONRTHY,
(B2 BHRO I L BED-DIILETHBY LIRL
Twiz, LaL, BIRESTREY, 5o»h LT

ENBLZLHHBY (BEEDANIIEDNTHRED,
YooY LTENLIENFHB) Ly LIz, B
ARSI H o7, SERFZICOVWTIEL, {(ZZD1
DIZFERICEI L0 KRG L3R ICL T w)
(ZZOLDIZERICBAT S L3OO LE
Thb) LRI TV, FEO/NEEIFIZLEBICE
MEREERIL LN B CTH Y, S B 1FlRBREOZ L 2<%
BOBELBLTH- L >RRTHY, <BHEWD
LR PSSR EdIS o2 ki k
S DBPLBVIKFHLAZE LI LS RV ><SEHE
DZEEDLBLRVDEVI R 7, MOREFH
L, BHERPRRIHTIEBOBRZRI LN S 2ho
72 (&2),
2) BRAEDOEFEEFEDERE

HEAFTIE, MEELFERKIC (EFETHRH-> TV
ZliEhwvy LHRAITWRD, RIEFBHEBGEDOE

K2 NEEOFEELEFICHTIBREERICETIESR
R E
{(EFETHTWD Z Eiddzuv) KRR EBDFIRIZTF > T 5)
(BEEFECOFRITZV) (HIBR O 72 43D

B | (AEEFETERLTRA I kL) (BESAhTVRAPIHLTEDOOALTI L%

; (BYOBIRETL I LIZED DIV ETH L) FoTWVd)

B | (AWohlREFs I Lid3ALdiv) (FRCREHE, EFRRICRE2TTVE)
(BEZFLILIILTVE) (FHATEVERIIES)
(ERADPEVEPERICERTER V)

{ERAEFITE L) (EANCBOZ L2 ELN-LBEDI L2 5ET)
BAELT L) (75 AEBHBEVIERMOBVWREANIIBRENDZ & %55
2 (EAEDHERBIEI T VoTWV3) LTwa)
B | (BHEOZLEFLLEAE, HEROZEZEBELT | (I eho72bFRICW) (BHBFELTVS)
A {NTn5) GEFFIRIZ W)Y {7 5 THRENICESMLTW5B)
i EEOBIMEESF 7 REAHREL TV )
{(BEOSMIBAIED TN S)
(FTRIEZEALBEATZVBVEIE-TWVDS)
(EEREZ LILREDIT T D) (RUEESTREY, Io») LTERL I LN HD)
(EZBHKOG I LIIEDLDICLETH B) (EEEONIELNTHD?S, dodhLTENS
(Erxob I LIXEBEBOZLTH D) ZEHHDY
%= (ELXHRILVWEFATLED)
B2 | (ER4BEIBESTEELLV)
E | (ZB0-OIERICEBH LRI RAICLT
# Ve W)
(ZZO-DIERIGBAT LI LD DICLE
ThHb)
NRZZEIREERLD)

ﬁiﬁ KEROBE*BLTCH- >

> A| <BHEZVWOLEPEI DRV

-;5 SERLIEZELALLERVD

B <BHEOZLEbLELEV>

R2| <hlgzbborc i3l bhbirnd>

Presented by Medical*Online

— 185 —



BRI - AR R R 0 5 W TR -

BARW O ANR O HEIEANE DI & BTG D EIE

307

%3 EREOHFBAESICHT IERMEERRICHTIERE
CEDAE DTG TH 5 ) (A~ OMBIEEF - TWv b)Y
CEFETH>TWA I LIE R w) (R & B fr- ik 59437
(FOLENTVDE I ERTFAEI LIIEDDILUETHL) CH % DSBS BTN A & > T d)
(LN TWE L&D T M) GEBMRZSF > T b )
Bl (o bnTnd I L5 Z LM TH ) BAL b L) Gl A TV )
s GEBRIBR I ) (R GBI ASS %) {ERDSE R 2 L2 )
i | R E DT Twivy)
AR Y (FERHEDOE D) PHEAT ERTV)
CE L ARTEUSE O BTG TS o T2 G- ORI R 2 v)
(A OB WEEREIEL DO L V)
(L ALEERITEN ENDHD)
(R L) CERAIFIIEETH S ) FERIGEAT > T 5)
CERBETR I C S VASERO Z E4%h Wik i) (E G OWPIH bW TR L A2 VR
CERAEFOTIRILE CH %) 2 %s)
BLVWEAMEBHRHEOZ L 2FEL, BELTINTVWE) | (BFOBMIESTHRD L)
g | (BLOEKACBHOZ E2FHIL T o) (B OBMZE AP0 T D HIR S 1
B | (RABRIE) FwoTnd) TWhH)
B | (RAMRIIEHETHTHD) GEBIHI R 20 )
i (7 5 TRBCENL TV )
(75 7TIEEHIZBEML TWiRvy)
(BfEICEBHO Z 2 HBALTWVS)
BHIBICEAEDII 22— a o8
BTz o 1205, A R ANEEo 720
BRI 2 ) CE2 B D 2 L RO DI LBETHBH) CEIBRRBRICEETWVDS)
UFHE» DL T L EEE  2v) (MIREESTEARLTV5)
CERHE 2 &R MHIETEE SRR W) (EEBAENDEENDH D)
g | CBICXBRIEMN S 2) (ROLEED DY) (EOBKABND VLS A2 D x5
B CEEMOILIIGELE) DTHTH D) e oTND)
Bl A0 LEBHITLBROEDL 2V LA E L RV) CEARAENBEE S D ond 5)
B (13 fkmTs VAT C d o 72 D IRAUC 22 B DIXEB) T AT BT = - 72 1) BRI HER
(AR DICERLTWD)Y (FRFZIIEE  Sv) LTh5I)
N RSB RPREIIED - DILETH L) (BEgelcRE2DIFTw5)
(BIZR E DT T n)
(B OLEN T /INFEE - REEDBICHV )
(BHOZ &% hZk THEL)
o (CEMOBRICBIO Z 21355 - 72)
Bl (BiE 20728 LISBRICOVCEV L)
12 L BRI WTIRBICEE TV )
| (FEEZEFChBEEDTHD)
g BRI ERBVEREE ) T Eho o)
M| S BB D 5 TV)
2 | (BICH AP HEREBRIC OV THI - TW)
N AFEHOZ LB ITORVD TP -2 bDE —HTHD)
| (i ed b o, BRI S FIEIR 1)
(b5 o-FFHRIEITRTH D)
{(BAOHRRZIBEVRATH L)
(EEIZRIIV) (FEE DS SIFBRFLTVS)

FlOH (CEL BRI EDEET - 72845 DORIRIE
BLRW) 2TV, 72, HEICOWTIE, —
HERDD HEFD o 7288, FFAVBEVE GEHH

REFATHARW) KRR THole LAL, (FHIT

HLEHIEEYZ LZV) WA XS, BH%hox
WiEE BTV, FREFIZOWTE, (¥R
EFRE L) (PRAEFRIZEBTSHS) (FHEEE
Ef S VASRD Z XD Y RdB) LRZTY

Presented by Medical*Online

— 156 —



308 [# #E] Vol 49, No.2-3

720 BB OSIRIERMARD TBHHIRINATNS)
FEFMLUAHE, (FEOSMIAFTHRD 5) RLTH
D, (HFGOBEF b TEREL L VWEKLEE %
%) L)L/, ZERMIICBHE LI ENT
i3, (BHEBICEANLDII 22— 3 v ERE
Ho72hs, SIEEFIIRARES72) KD H o 720
L L, BEIEH, FEHILDITKABREENT
Wi, EEETE, (ExRbItREDLDIIY
BETHbY LIRATWRDPLD, (BAEZOLZ &
BEECEWY (E2RD I LR AHITHEE  Svs
HHRVY LRZ Tz, 72, (EIZX2EHERDS
HHY (EEROCILIRELE)DTHTHS) (E
DILEERLPLLV) LBRENLZRIODILE DLV
7o RIBHIHIFI OB TIE, RESNORERISHIC
S0 (EORAENDILZVEIBEFZYICHER L -
TWV3) &P (ErHRATNEIZAS 2 D IOy
B) BEHFH oI, WRIIHT AR RPEERTIE, BiE
22V THI- 2R, (BHEOLEREEZ/MEE - B
FEOBICEW) (BHEOZ & 2 s TERL )
(EMOBIIBHOZ L35 o7) LESZDICHE
RARTWIzE, (BH2Z725 L CBHICOVWTHY
72y BN Dol BHIIH LTI, BRERICEBEY
FFE I, (FREEIFINAI0THE) L2
TWizo BHERFRTNEERICBEE S 28,
S v D) BB Rb > TV EIRZ TV,
HBEICBEEZT &S, (BICH > ERE
BHIZOWLTH>TWE) 0D, (FHOZLIZE
ATVWRWVDThEPo72bNE—HTHD) LBHED

CEERZITV, HEEDORICEIEE SV, (B
DZERENHBEIThHEPo7z) LIZTHHE
X, BHEEZZIT 501, BEEZT L2 TIwEES
TWio TR, AP EBER R LD A —
VERBLAEFEEHE TV, BAODHERIH LT
W, FEHURCBEY 2o E T (BRERTIE
N2 hotzhs, BHEBIIFEIBICRo) LB
BOEERZI Tz, T2, BOOKRIFEN &
# Ab 5 0FRIITTRATHB) LI TVDLER,
Fotiz (EEE i) EHEZRABLOREE L
TRZTWAEE DLWV, BEFBHERETOEL,
(BADHEREVWRLATHAH) LREOHGORKR
PEBL TV (E3),

3. ABHEEOZERY - BEHONNEOERDHEE
BLRO—f/NFRFE, B OZEEM L BRI
L7cHRERT,

1) NEEDEFOFRE

BRI, 3PIEDICEEBELVEI o7 RER
BROBmEFEBNY — A AB I, EHICHBOFEE
B7iotz, [RJ1 L 8k, HERRF] »MEVEFB
i, GRBICHTAREVYRIL S mm BFEL TS
D, FROEET—BHRE D72 (B1),
2) BRSO R E

BEEE, 6Bl0S 38 (DIGN) IEEEMHELD
BWHERTHo 72, GENEN (BE6HT) DEVIE
Bk, 461 (D/E/FIG) TR bDEh o1z, MIEITF#HE
BEPOEFMOBGEIZ, XEHEIVIEL, 15

3.00

2.00

1.00 -

0.00

-1.00

-2.00

FIRF F2EF BEETF

F4RTF BsEF FeEF  RER

1 FEEIH (A, B, C) DEFEDHEE (0: E#ME)
EB1RF: [RRPhia], B2BF ! [RERKOHR], 3BT [REOHRE], F4ETF: [FREEEDHE,
E5HETF: [2HHNERBROBE], B BT [hheiit, SERBE]

Presented by Medical*Online

— 167 —



PREL - AR ARRT R ASR OF I - AR O /AN R OB A TG D FERE & A TGO WEEE 309

3.00

mD mE &F BG H @l

2.00

1.00

0.00

-1.00

-2.00

ELisES 2T B 3IE-F H4RTF

FE5HEF

F6HEF BIEF F8EF HAFR

K2 ERE6® (D, E, F, G, H, |) O&EFOBTEE (0 HIEE)

o JE

EWEROMSE ]

RIS (56 RT) dbEhotoe FEBIT 3, SR
THIONRA TR TH Y, BEHOEHKELEDL W
EFHEEZRILTWAICH b5, B8 SH3kikH
I D o 72 /T OFE T, Bk L ORI -
HAESE (55 /1) 25, L) —1.74 LIFICE
ol (E2),

v. % =

PRI O EREE, FEZEREE SO L 7SR S
Nizized, N BRI T TR TR D ERE &
HIEDTREIZ DWW TEET 5,

1. FBHEEONEEOERBEEFORBEETOREE
PR O/NFEEE, BEERS - FREHIIERC
WoTwbZ i, ROLNTWE I LIFFLAE
HEFEo Tz, £/, HEEEHOR.ITGRIEIHIH]
OHRTDHY, EFIZEOLERLHEL, o200
SNEHLLODEON,b ) THEHWICEKL T
7zo MNEDOBESOEBORZ I, BEEKRRPHIE,
NIREOFECHHOEE, KERCTEEOL LY 2
TR, BOOHBSEBRLEOREDZIT
59, RO, Wb BHEEHIZSEHETH
D, BHZOLDONOEHIIE, o7z, LEL, HIE
HFE A BERD Z L RFEOEROHIRIE, AL
REED S AR DIEDLDIZLETH A I L EZIT
EDTniz, F/z, B LZAHICELITY
BNZ DS, BERAFTOHRIEZ VI &, SEH
FORBOLEN E Vo BRI ORI > T b

1TATF: [REOHRE], H2AT: [FREFOHR], HIEF: HHEOME], B4ATF: REEFOHRE]
5@EF : [RECOBIRYE - BWBE], B BT [FHANEH], B7EF: DEFCHBOMNA], BeHF: [Z&

Zho
HEEOMEREE, BB SCBWTIIEEME LS
Mol FEGNIC L » TE [RERWA], [REEKE
DR, TED &k, BERE)] OTFTRRECS
WTHBHE L 2o 7o, BHiGORNBIZE T, ¥
MOEEE %S T ERRANCKE, ERESE, BHLw
APSDOTIBEGAL T EVEFEOWMBICOLIEY,
—7, /NBED QOL BT IZ R R IEMA DT & Bl
HHPT LS, EFHEOWREICE, REOKRRLHE
BONEOMBREDEETLEEZ L, K L8
P, HERE] AEVIESNE, FERAETRICBIT A EE
HRZ L, KOEEEIEFEVIRZDLS, KPP H
BREEDETIZOL o T EZ D,

2. FBHEEOSREDEREFOEREEFOREE
PR OB DOFBEF TIX, BHEk 1 £
DFREFI, BRIFEIFBAER ST OEFILSNE, BEAFER
HoTWwirwiiZTh Y, REHHFONR? D 5
ZEPAE, BEOBRELEDLLVEFEBIL
Twiz, LA L, TRTOFTHIROKAZNDOREER
DBy, BRI L) AROLEEDOIRZ TR B
DIEFRE R > Tz, PIREQLEMZEBEL TV
L THBENOBCRHOTR—- M EHHZ &L
THREZHBFELTWEY L )iz, BREHIZBVTD,
Borrbh) s ) EETEHFER I TV LEER
5,

FEGHDREICHFBEZ ZTEL, BRERORK
AUBOEARZ TR, DRI BEL =/

Presented by Medical*Online

— 188 —



310 [# FE]l Vol 49, No.2-3

EEE, BHEEZIT LI LESPoTwTOFRIZE
BEFPERL TV R o, NEBBHBEREET
i, B R EERTEETOMBTITE LT BEIC L.
Th &) EEVIROEE R LEVEFE»LBON
HZl, BHEBEEOKTLZNMIL - TREI AR
PRNDBEOLEFEEL LY, BE LC
L DEBEPMEL FBEVPRVIEEE, TEYLEE
FEHO—RELRY D B0, FLELDBEDEKELE
BRWGHE, BHZOLDOAO/NBORBLERL I2E
FEEDOPPDLYHIROLEN S,

HEEDOMWRE T, —ROBREFYIZEGEH
AR EGNE, EHHIRO B 5 F L EF B4 &
W, HEEFCEHROLWETHo72, LArL, B
EFBEEST CHEEFEORRDS »5EME, &L
AEERBENOBEEEL, BEEVEP,o7, HE
AEFEOHIBRSZWIZO b 5T, Btk oBGHE -
B 2ERRAE O R A IR VWERNIE, BEBEOEFD
WRE S Ko7z, FBHEZOBEHOEERERI,
FEBERE T TR  BREBAREEREICL - THHE
ERELYD, QOLIZEZEL TV Ehb, AF
DFRER, BRELTLDI—ETE2bIITiER L,
e DBERPHERBEL EMOER S B ICK A
HoTnhbI EIPREINT,

3. FBHMEORERY - BEHOPRADEEAD
R
KFETHS Lo - FBEBROFERY - B

HO/NBOBRAEFOER L EFORHBEIX, O

Hicdh b T Ld0OEREAFERPREAROPT, 7LD

BEVWEDL) ZMBICERLZPOABI LTV S

DTHEARX Y DHOHAE LTHERATE 5, E#F

HiCiE, BEABETEREL TV FE - BEHD

NEDOEGEFRGE - BETHOBOBEEZZITIE

O, BitFEErLbIcEZLI L, BE»S0ET R

SR-IPBONL LS LEEFRODONDL EEZ

%,

A N A e

KEFRIE, WREVPIZLBONTNEI L, W
ZDERIPFELERECHEELTWAZ L, /2
F—FINED 1 iR THH7:0, HEERO—&LI
WRADV D B, 5%, HEHECHREREZHELL,
IVEEEOD LMFEFREL LTV LEFH 5,

V. =

REFFEIC LY, HBEBOZERE - BEHONE
DEEEFOEBLEFOMEEICODVWTHL 2L
Hol, FERIZ, Borirbhdd)EETHI
RN TV LA L, BT 22 23 LT,
FMEeZT b BBBELTWAEDLOD, WTIhi B
TEEZ - GEHTH Y, BHEZOD ODOEE
ED o7z, EFORHBER, BESIIEEELINS
Dol ht, RFICkoTi, FELOHFRIZI HEN
HEVH o7, BEHAORNBIE, HHRIREE EFOH
RBEELT LI -E Lo 7, T/, BHEEZZITL
BRI R BT AR & o TEETENC ST 552
EBRL o1, FLLDOBEDOKREBERIEBERLGE, ¥
HEDDDNDORZ 2 BF L -EREBEOPHDY K
HHNB,

I
FHEIC BRI REDOER, FARERICH
72, CHEL TSI LRERFCEHBELETES,

AKEFFRE, AHEMEAENT 74 F—~AN A~ FRHE
MEDBIR % %) 72,
%49 B H ABHEESHRES 20134, TH) IKBWTH
BO—HEHER L.

X B

1) BIRALEE, HET ISR, EARM T FFBHEER B
. BAE 2011; 46: 524-536.

2) HHAWE. NENFRHRERBOERB L HKICE
& 5B, NERBERTZ 2008; 67: 41-46.

3) B, FPRAE: ADNRICHT B AR ED
BR. NBEEZH#E 2007; 70: 951-956.

4) A &, R A, SAGEE, fh B L QOL:
NBEARTFBERAAETESNICBIT S QOL. HE
HEHESHERE 2002; 103: 390-396.

5) RHE  E, WMk, Ea B, i NEFFBREIC
BIIsFx ) —A4—N"—HOME HEEAE
8755 non compliance ¥ C /NEITRHEZ R/
BEIORIES (58 110 B BANBZ A EHEMNE
£). HARNABF MR 2010; 111: 106.

6) FEFEA, HHPEE BHE—, b NEFBHEIC

Presented by Medical*Online

— 159 —



B - AR B R E OF R N - BRI OB ORI O JIE L IR OW R 311

BIFDHF ) = ORI SR
855 non compliance FC BRI SUAERIE & I
i U 2/ BT REHEAT 2 Carry over O FERIE (35 110
[ B ARG RE2E SR Wi e 23) . I ARSVEL bRk
2010; 111: 106,

7) WAL, s TSR e R R
B E B A IIRAG IS S O R HE A & & Al
DEA 2 b AAREHE 2005; 28: 210-214.

8) W PEL, AANE AT, AT, b SR A D g
WOWEE (QOL) HMMOME: AhaEEn g
EOW L & DI /NBIRENTZE 2004; 63: 214-
220.

9) AR, ERE AT, T, b NEREE
DS R DETTE O R (QOL) H MM O
aF. ANBEMEFZE 2002; 61: 806-813.

10) FHEEAIL. SERMWLEBE D OHE - FHEO “H
BOWRO &L 2 ). TRERHEFEREE 2005,
11: 38-45.

D
Bl

11) Olausson B, Utbult Y. Hansson M, et al. Transplanted
children’s experiences of daily living: children’s nar-
ratives about their lives following transplantation. Pe-
diatr Transplant 2006; 10: 575-585.

12) Denny B, Beyerle K, Kienhuis M, et al. New insights
into family functioning and quality of life after pedi-
atric liver transplantation. Pediatr Transplant 2012;
16: 711-715.

13) i EEF. EMUEHERERRE T O - BB O
BEVHEE S RO EGET 5. THEEE
FEREEE 2008; 14: 71-79.

14) & A NEEBHGESORENC BT 29
TATH OZAL L BIES B 5o, HAFHER A RES
2005; 25: 3-11.

15) Taylor RM, Franck LS, Dhawan A, et al. The stories
of young people living with a liver transplant. Qual
Health Res 2010; 20: 1076-1090.

Presented by Medical*Online

— 160 —



INBRFBEBERED T3>
e

IBHSHEANOBTH (Transition) DEEY R—k

FFehE% 23 7/ NREZE DR 7+ a—7 v 7k
BURE R

R & & N F I

Ml EET & R wicE

HEIBEE : F v ) —A—/35—, T, RAEPNHIF

1 | EUHIC

1989 fF- 11 A IZ BB REE RIS T EPA 8
SEBVE TR ORI ZIZhE - 2 RRUCH
U CERITRsEdiA T S, 2hllig,
JIEE BASHRE D /NRAE % 3272 B WoER & L
TH AR A SET S h, € OEEANE
WDIZ A DIFERCEAEFNE LA S h
7=, BARIFFAIFZE 212 & 2 AFFEREIE (18 84
W|EIZ & B L2011 R K F TIZ6,6424E6]IC
U CHER - BRI T Eh, 55
18 Bk /NRAEMNZ 2,387 HERNI- LY, £
DF70 % O FE 5l 43 HE E PR 8HE % TIT 4
ERET 30, MHERASIEE AL 2-/hRH
FHES, HFEHERH% S TOBRRICEb- Ty
L TEMNEENTH B, /-, FFEEREE
D FHIA PHEAN O DR S MR F o &
HE, BEENBEZIIHTE I —2L5T7D
FhHL B LR ENHB. —F, K
HIEERPRER 2. &, NRABES 44
PEEbLIBEBELE 74U —TI2RHENDH S

RS D < o, NRENCHFRBRET & 20
Z D BRI &E U - EF g inEmc »
D, BEMP TP a Vv EWSEBETEE
REhdF+ ) —d—N—EflE258LED &
IBEFITT7 A0 —7 v LT HIZEYE
HHETHB.

RIS WTR, FEBICRD 5 B
Bofngair g, RERICHD S TR
FIZHE U 2D RIBIIFRHEREGIO R 7 +
=7 5 TOBRE SHOBEIZ OV TSR
75,

INRRBtERRMO r0-7v 7

=3

TFRSHEL O Skl RIS, AFfERET 14
PARRZAICIERERE 2D, 2B DRI
BEORRNIZADETHREEEL, RER
3ARICIEDEEL TS, AETIEER -
REORE L BEETY, gL &0 —i%
MEREISNAT, ALY =2—Y VEHEH
DIF5RTMAEHRE (L 7 788 /€T3

Seisuke SAKAMOTO et al : Long-term management in pediatric liver transplantation
*HEA R AREBRE G RPEI R N R - SRS (T 860-8556 HE A ELAE A A X A 1-1-1]

FFREE 69 (4) : 559-565, 2014 . 559

— 161 —



FtER A%

0 6

12 24 36

ARREHHLE

A

v

EN= g

PIBRDRE/BAZE
FrRpARIRAE / BAZE
BRI

A

Y V V

A

BRAEIRRIG

B IERR G
FHS i B T RBERT 58
FERAE

Y VY

v

YA MAHADVANWABRE €
Epstein-Barr (L ARHE € >

BifE% ) v/ RREERSE

<
~

\4

B1 EAIFFRE %A DHEDOIT 5B

DBEMNBH D, RBIZBUCTESBE v 77—
HWREATY, 77 7 R
PARDE NS Y T3 54, BITICEd$
BN A BHE - ME S PHEREED & 5 BE L
BZHTEIZTINETH S TBHEE, V-
=AY 5T b ITHEEEARE L RIARER L T
RGN BT HEUTO LS L AHFHREMSED
DS AEEMNS S I LESTEICKEBRUIC
broithidk s 2D, Thendg
PHEBERICFEAANEL EEhTE
D, ThoECEEbDRBAIE, I
BRSPS TRRIZH 725 Z L AIFET
»H5.

NERBEEREAOHE

1 SEHEBHE
FEZORBZABONARNEHIEL L
Tit, BHEAGHE - PFIIRCITEIRD L& & B
EAHB. PEAMENS B, BHZARIC
RBZD S 2AMHEIEEREETH Y, FiE
%O BIEPHED TR HIRAERE D5
WEDTH 5. BEOBEICI N, NEFF
BEZEOBEREEOHEEIZI~17%Td

560

- 162 —

%28, BiEE 1ERINICREE T 2 EFIAIE
EAETR D DM, B> -RICIBERE
SEL BB XN BEMB M TIX AW, Then
EFIO L <13, HEPEEFHRECEBCTHR
i EOEGRE L TIIIFRBEEEENRE
E, »530W3REDT, BEOHREREREDA
TRABEBRZICHEENEEEREICT
MEEBWICE SR L. IR, v
GTP & EDBEREEREMOFREEREH
HERL, BEEFEENEDRBEIZIE, B
BEBERECHEBCTHRE I CTIFNBEILE
NEDERLEWIFAETY, BEY VF55
7 4 REICTHETREEEZ 5T 5 2 & A°
BUTIC D25 0. JBEREICHT 32N
BRELT, BERFHEEEZREFFL
T =Y (PTBDIZ & A2NElLB LU/ -V
WERM %175 . HIEDREIC THRESRETR
TG EICEWTY, VLo AKGERICD
7= D SHE(L LIBERICHE I REBE R RV -
D ATHEBTY S LB L3t
b5, NELREEAABM, REHOZT
YIFEUTPIBDF2—74HBETHZ 4

RTHEfE 69%4% - 20144104



BETH B, LrL, WERICBWLWTEEEER
ZEE R E RO ETEMIDEENCRD S
N, o OFREMIEREETH D, ITH
IRILieE 2 & i kK A HEERMESE - ABOM
W RS & B AR RS « JRETE 2 RS 12
MRS - S8 f’é&ﬁ%f&'{fﬁﬂ% ﬁ:@?@%’éa é:

DOAAFT BIRRENBE- L, JEEWEH%E
jrAC S el i‘?"“f*?i:':ﬁ% , ?B‘ﬂ 3=

7 MEFAREICHEAEREES 5 5. EEICBWL
Tit $wWﬁ (;QWﬁmm T EREE
;&?ﬂrf‘i’—‘f Lo — VRIS ET E A 2 &
LH0, FHHEBZIT-BEEDIDTH S5,
R BN RICREL S 5 ME &P
FEE LTIFHRIZE L PR N 5 5. L 3§
IR OBAIZIZ ST 7 PRI l’m
THEMED & B APHETH 2. WEORE
i, NRAEIFRE R ORIk E s J:U
| FIRIRAE DHEE 1EF M E A5 %P, 7.3%0T
b5, FHENBIOBEICIIITERERE U
THEIB &3k <, HEHF v 77 —lEHE
i & ORI & B IR L Ok
0)](5‘&‘31’0 SR ZFH 2 Z & MEE L &
JFEFIR 22 DG A TP O JF SRR
#Emmb(T%®£éL@5Wﬁ?£é)
MOFHNE T § 5, JFERA R T dLi
RFES R R O (i, ATANREEE 2§, B
BB IR S Be M 2000 O BB I IS SRS S 1R AE
L, FEZEERGII i) B EBEEA 5 mmHg Bl E
BEICTEERBIICEY, v — VERIE
Jm %, SEHECEDELERT BEMIC
HLTRIOEZT Y VHEDERERZDS 5
A, DEIFBHEBERIC O TIESHRORE
REI LS MBEROELEEET 5L 20HE
S A HE! “%‘fflﬁif'é‘%»%-%b*éa%s) PRIk %
DEAITIE, FESHMN LS5 7 MlES
HFIRBE L & B 7201, IFAMIRIEHIEL
(post-stenotic dilatation), FZEIZY = v MK

Eax b, PIIRFETLMERE (RE S I8 - g
MATREDFEHE - MUEREETUEEA Bl 5.
PIIRSKZE DI & b R ARTTIIRE S ME R &
U7 S— 2 ARG PR T AE TR & s 5. T
WiEk%e & [EER I AEIEN C B 38 4 4 0B el
BWTRZATF Y PHEDOEIRE A S35,
JRi & E 3 5E 2 ICBZE U7 ERIC BT,
Roux-en Y IH CHT F% il (=¢ JIE & 22 50 & oD B4
Z U2 EE) ofRILEEZ T LTy 5 7
PP EFIRIBLFE A TSI IRA T 335428
H Y, FEZRousen YIIOTIRE 2 5 DM
258 U CMIRIc i3 3. BRI T 7
o —FITCPIRIEZE S B0 if‘ﬂ?* AT &
ROEEIZE, ANBIE T I EISRIBER IR O
R & DRSS -3 0 kD
WAEE OPARMTRE & A BREF & HUR X h
% QJ'

B Okt BB % o S B A O
RECH U T, YRR KON EYE T
b0, W &SRR A £ oM
HIZ&LBT7ru—7 9 THREWRCH 5.

2) iR e e

IR R Z I BT S JEE RIS
I DS 3. ZOKS BIEHERIGA RN
#8 F S (late-onset acute rejection) & 2y 58 L,
iz a7 o4 FEPEE R LERETS
59 BEARARE 0 AT R T oD R PR s

DR g, HFHTEBETE - 3850, HEfk)

MFEIITH 5. 1SHEIEGR r%mzm%@q
PRBRICEZD S 38, thETizaFod
fn»2ﬁ%&c®%1WM$ﬁFﬁbfﬁ
FEPUE R T BUEEIRRIG %18 0 B 3R
B b DT, GCIEVIHIRETICRIEL - 8E
By A I A RRYUE - EEEREIC TREH

HIHEBHRIEL TSI S 3.
REHG RO R TIREEEk L EhE LA
R ETZE (b (ductopenic rejection) TH 5 %

FFREfE 697545 - 2014 4210 A

— 163 —



mTORBHZEFI (S 1V & R ix &) MBWE R RER]
tdB.

FF#5 4 % B © %75 14 AT 2% (de-novo autoi-
mune hepatitis) &/ R AF R HEHIZ2.1%
OEETRIETHAHEOREBTH 5 W, M
IgG ER, MEMEPHLKM-1Hi&kxE 0l
CHEAB L 23, BRIEAILY =2
VEHEAICMA TA T o4 FRREENHE
BT 5. RFGCREEME DSBS T IZATERAMEL
AHETLY ST P ARICKES.

SERERIC, ThE THBENRELT
Wiz g b b TR, BERERE
ARTEMIC B LTI HLY RIICHTFRS
R & BT X HFERUCE L -RERD, HEE
DIRFERNATER T ILENEFES. FEHHAL
Kh, FEEENBCLESLZEPREHIC
& BREEE D 6 HOGBENORHEOEAL,
BEMOHSNEL L L ORTFIC X b Y
IRENBAZPIZEONRBTH S, REHED
MHn s LIREBHETI L LEETH D
2, EADFERBHEI LA THH I &S
K 3728, REMFRESBERTRTH
B3I LEFTHICEATAELEBIC, BEHML
BRI U - AR EME R O A D
AVHLTF—Va VSEETHS.

3) FIEMEIRERICE S BIEM

RIS A ERERICES BfERE LT,
AN =2 VBT ERERE, Ot
Wi RE, BMERE, BEAHEE, @
FEE(V 2azZR) VY OR)BEEND B, £z,
ZA7ua4 FICE3BIfERE LT, /MNRICBW
TIRKREE, < 5%, BILE, ANE, &
IR & Zigich= 5. NEAFSHESERNIC
BOTIIA[RELR ) RENHIBIRS B+ RE
THIEMNFETH BN, —F, BE ik
L7=#ER, EERISHER X h7-EF & 5
T35, ¥/, REAFREET2ICHELE

FEFNZ 3T, MERE LSRR E 82
DRV DD, o ba—-LFERICKEZR
PEARRR S HOAT RAS THPRHE(L AETT L T B
S b0, RERIIHREEBRT 2 BEM
H2BEEHDW.

Sy A B AR B L - RIS
HRAETS. NRIFSMEZICEZD S 58
BEOEWIEEMRE L LU TR ) v/ ST
HEBYH O, BEOBEIZLNIT4~15%
DHEETHH Y. %< DOEHIH Epstein-Barr
AN X (EBV)BRENF|E &L D, i
A4 I HF RS & B T L 7= JEH T2 EBVER
YUk BSYURBED L & ¥ T v b I BRRRuiR g
DEF—kDT 77+ #BEINIHAENS
W%, EBVIZRER L ® . EBV-PCR#
HIZ T A L ZADNABE E=42Y ¥
STBIEICEDZOREENS I L ARE
TH0, EBVDNAY A L A EMN1IX102 %48
ABBAEICIIY T 7 MFRELNEFRT IR 3
PR 0 BRI RIRAIRIAIIR S B2 R TS Z
EMBETH D W, FHER Y v ETEMER R
) v oEER L EDIERIERECRIET S 2
ENEO. BECTREL EDEGREIZT
Bbh 3HEICERE TOREBESZENR
AVRBETH, FMEEMaDY VKR
fii ks & Uclonality % 324 5. BHifatEy
JSHE, WbhWB S —F 5 b)) VEDBAIC
135 CD20E 7 7 1 —F L3k T H 3 Ritux-
imabiZ K BBEMAERIE LS. ZOMOY
VISERRED Y v SEDIH AT 1IZ CHOP#
BHEED) VISEICHEC RS,

4) PRtk DITIR - HiE

JFRME % T =L EVRABISEL -6
I2, 4R - HEEZETEMICITo T &5
BESZZLIEETHS. 7H¥FATS) Y
RITT /) -NEEET 2 FNEEDORBE
AR H T 2 T EEF T 5201

562 FPRERE 6944 % - 20144£10H

— 164 —



TR TR L 7T
1 IR 4 JIEL 3 P SRR ¢ '(’Lfﬂf??%‘lm?e’cﬁuﬁ etk 45FEL
e (), KWE (0 GECSRIBRE R -

Burkitt type lymphoma & 52, X 72%

PEHRT] B R AT IR L A I & g 5
WHDHBW, RENHESEOREERLEE L
570, BRIELELEEE & D LR S ITIR
f;i‘tu;wwwlllb“CLK &fww,%’cc%é
, BRI R E DS T 7 MFAOIERE L
m@éﬁﬁ @ﬁ%%%%ﬁg%%aac.
ANV = o= VHEEAICBIL T, EIRIC
BEUCRE A 5 2 &idamn.

BEAXZICHBITHRAT + 0O—
7w FIEROREET

WP T T —=T v T ET>TW315
RSk TR & 2 0 SR DL LR U TP
D76 (SF-Y4E i 14,7585, BHEs6H « &
L0FNIZBNT, Th b DEFIORRRREES %
WET U Ao, TFAS e s B 28 Rk JIELEE ) 881
NES %< 550724 %), RHHHEEESH
mm)WW%7ﬂwm&mt
BB IC MBS E RIEL =S DI129H
(118%) T, TOWNFIIFURSEE /B ZE T
H1(9.2%), HFEIRFKENIHIEO%) TH -
AP E I ABHEERELR). PR
72/ BZERE G T IVR & 3 2 SHR E R
R, ERELEBLTHSEG2H
ThHO, FOMOSHICTIRBRICTE

HPiERE:  69%&4 %

RSO
TREEER I ﬂEgg D (@, EHOBR,

T TIIRGE S BAZE O IRIE TR T R 23 5
L, THLEFIE D 5 OIS RS % pf
FUREICTRBEEhTs 3. —%, BF
FEIRIEEER I &R B DT IVRICTHESE

OB o7z, IBEHREE 4 (3% ICFE
¥, TORIERIIEE TR, T L
5 12, 195FEH TH » 7=, &z T
PIBD /4T L, 2@z B I3k < #%
BLUTOEY, 1T 0BEy&Rs
U729 % TR, &= 100C s - gL
EEEDIEL, PTBDAIMEF 2 — 7% BHIH
BREEDE ALV T -7, gk
ZAH(5.3% ) IZFRW 72, IFREHRER TR
FI6, 17, 22, 254FHEE L I-EMITH o 7.
TR E VT3 %) s RIS S 4
EHICHER Y ‘//ﬁ’i&?ﬁi’f"l”ik‘ﬁ*"(1§-*r v b
Vv SHE) &R L (D). (hEEkc
IR UIFRREH 0 4000 U fer jﬁi(‘ AT 25

3, 2014%E4 H @szé‘if-ﬂﬂh 12315
IR ATI(B2 %) S % 2 1 U 4 R B Al

%?%D,ikl%@%&%%ﬁﬁvv~@
TREEL L 5T 0B, Bl B 2EMHITH

WTSBIA 6~ 17T, T ORMEREILI00%
(5B OBl EERITIBEITH D, 72188
Bl Eo 21 BB 10000/ Zoe 11D 2 B T

+ 201410 H

— 165 —



13, SHIMERIIRNE, 7HIAEEIRE, 36
TR R A < IR/ R R L /-,
—%, 1I5EERMTCHBEZ R %, 14
BB/ 6D Ic W THEBHELE
L. BRHEETRRIZRBE%IE ~
173 (hIHE2.7F) % Th b, 5FELL LA
L7-fEfliZ oo -7-. BRRHEEBE LT,
BEEERIGN5H & B Y £ <, Sinusoidal
obstruction syndrome 7 2, ¥ 7= fHE %%
B X UFIREAZEICERE L 75 7 PR2ICHE-»
EFNZHERIFITOTH - 7. BEE
HOSNBHEY S PHEREIE S 7THGO%) IZR
SEL, EEYABRATEZNH, HILESE
L1, JERRtmi1F<as b, 3FHBFT
TR Bl AW Al

WRHC TR 7+ 0 -7 v 7%iT>TW5
2B DTS & b VNCITIRHBE 2 3258 L
LYY bOLIFIERBTT S, BEIRL
R AEFSEE I HIT A 2o L T
A RHFFEME A HBIT & hure. MAERRR S IEN
TN, BIRBICZAT a4 FHE2EBER
FAEBMLA VA YBAL ko7, BERE
6EH (205%) & P HREICHE S BB A%
DR+ &S ickh, BEEGEYEH L ET
L7z, UL LanofBiEi74 8 (225) 1218
RGBSR T 2 BERT A2 2D E
RERFREME A TEIT L 2. T ORKEB L 22T
IRCEY, 258h 6 NEERERLL 7.
28EE TR L L 7=, $IM» 6 BAR%
R, ER2BETYAREICTRRAR.
HENM, £50%E, WHkEKEE%EYD
SEARPEERE CIEARGEG R EE & VIl X h, TR
24 BB B THEVIREIT L 506 gD LR
EHELZ:. BFIIMERICHERIZKSR
REAFLEBEE LY, 02, HiKE,
faKkErE, DICIERA B ETRREELE
Lz, ZREBAE2ES AL E-TW3B.

564 ATRERE 69%4% -

— 166 —

INBEAFFBHEREFI DRI T + O—
7w T HEHOBRE

NSRS BFREREDT % 2 1) 7o SEBNI Ak BERY IS
GIEMIFREAEL, £ ERISRNET
PRI E O S BH8 / ARHE & PFE £ R
RETAHEEMEN D B, BICHAMICE U
DIZRABMDOEMIZEZDO T ra—7 v T%
Fha I LdHEEETH 2 —F, BIEECHE
FRie &, M5 AR ER A £ 5 TR
Hhd B8, BDEICGECTERS OHEME
i DEENBELELAS. TDRHIZE,
INEAFRER N E OBRR LOMBR A E £
ERDITPNRNERANDRITHA F54 ]
EBLEDEFERTIIENEETHAS. &
7, ISR A R -RBEIZA SR
K<+ 5 B 37 1% (autonomy) AR ML T
BBENEL, REE» L OEREWH S
N7 R & - 7235 A1 non-adherence D fi
BRIEREL< %5, BEESEBEIINTS
b= LT TOEFBEELD, MOBEEEH
EEID L6 T, LDEBEELR AT 40
V=T LT —h =¥ L EELaEN
Yol — ERINBETH B,

—HES EREOMEIEE T80
Tid . FEEEASHE L & /NI ER
BOBEIRDH 5RBTILI8E E TOERERE
B HIEOHIREZTH Y, ThLUBROR
ARCBOW TR HEEEFIREEEL SIS
MEND DN, FIFAHEIREEREL T3
RETOARICEDOhTWR I LICHET
5. BREIOEREHRHEZFEL, FHOx
EREERVZITONDI LI R-PLT
WS ZEBHEETHS.

v @
) BARBERES | FREEABRNs. B

2014%£10 A



2)

3)

4)

5)

6)

7

8)

9)

47 © 416-428, 2012

Egawa H, Inomata Y, Uemoto S et 4l : Biliary anas-
tomotic complications in 400 living related liver
transplantations. World J Surg 25 : 1300-1307, 2001
Kling K, Lau H, Colombani P : Biliary complica-
tions of living related pediatyic liver transplant pa-
tients. Pediatr Transplant 8 : 178-184, 2004
Fukuda A, Sakamoto S, Shigeta T et al :
Hepatobiliary scintigraphy for the assessment of
biliary stricture after pediatric living donor liver
transplantation for hepaticojejunostomy reconstruc-
tion: the value of the excretion rate at 60 min.
Pediatr Transplant 15 : 594-600, 2011

Nishimura N, Yamamoto H, Yano T et al : Safety
and efficacy of double-balloon enteroscopy in pedi-
atric patients. Gastrointest Endosc 71 : 287-294,
2010

Sakamioto S, Egawa H, Kanazawa H et al ; Hepatic
venous outflow obstruction in pediatric living do-
nor liver transplantation using left-sided lobe
grafts : Kyoto University experience. Liver Transpl
16:1207-1214, 2010

Ueda M, Oike F, Kasahara M et al : Portal vein com-
plications in pediatric living donor liver transplan-
tation using left-side grafts. Am J Transplant & :
2097-2105, 2008

Sakamoto S, Ogura Y, Shibata T et al : Successful
stent placement for hepatic venous outflow obstruc-
tion in pediatric living donor liver transplantation,
including a case series review. Pediatr Transplant
13:507-511, 2009

Nosaka S, Isobe Y, Kasahara M et al : Recanalization
of post-transplant late-onset long segmental portal

3

*

10)

11

14)

15)

16)

vein thrombosis with bidirectional transhepatic and
transmesenteric approach. Pediatr Transplant 17
E71-75, 2013

Sundaram SS, Melin-Aldana H, Neighbors K et al
Histologic characteristics of late cellular rejection,
significance of centrilobular injury, and long-term
outcome in pediatric iver transplant recipients. Liv-
er Transpl 12 : 58-64, 2006

Miyagawa-Hayashino A, Haga H, Egawa H et al :
Outcome and risk factors of de novo autoimmune
hepalitis in living-donor liver transplantation. Trans-
plantation 78 : 128135, 2004

Egawa H, Miyagawa-Hayashino A, Haga H et al :
Nomdnflammatory centrilobular sinusoidal fibrosis
in pediatric liver transplant recipients under tacro-
limus withdrawal. Hepatol Res 42 : 895-903, 2012
Taylor AL, Marcus R, Bradley JA : Posttransplant
lymphoproliferative disorders (PTLD) after solid
organ transplantation. Crit Rev Oncol Hematol
56 : 155167, 2005

Imadome K, Fukuda A, Kawano F et al . Effective
control of Epstein-Bari virus infection following pe-
diatric liver transplantation by monitoring of viral
DNA load and lymphocyte surface markers. Pedli-
atr Transplant 16 : 748~757, 2012

Sifontis NM, Coscia LA, Constantinescu S et al :
Pregnancy outcomes in solid organ transplant re-
cipients with exposure to mycophenolate mofetil
or sirolimus. Transplantation 82 : 1698-1702, 2006
Dommergues JP, Lelierce A, Gravereau L et al :
Current lifestyle of young adults after liver trans-
plantation during childhood. Am J Transplant 10 :
1634-1642, 2010

JFRERE 69% 4% - 20144R10

- 167 —



155 BOE - ERODH - BE&E

BBit+S oA

BEEFAREH D o

o i

ECHIC —~ W PR~ PR D

JBH S oW R BHLHE, B1ITRT L) 2
FCHIERZ X /232 Lah 50, BETHH
EWMmZREE LTRR SN D EH) o DI
FERERT 5. B ) o HEZ - -H/EIWIE, &
B VEY, yGTP, MFREHR, WSwH
EZ2TTRL, DERERELZIT) CEHEET
Hb. BRERELCBDLHETH, BRHCFFP %
BT A5DTIREZL, ERPICEY I YKBEH%E
BETAHILENFETHSL, ¥F I VKIZTRHE
OV THEIFUBRT 570, MMOEFE UL
6, BREZITV, BillOLER L FHET 5.

201244 A6 BELEDOBFFIRICES 7 —
H— FEBRINIz, A7) =V ITRETHE
P‘Jlﬁlﬁl% E/-THERRAL C LIRS, F

, JRERASAIZT TR, BREHEHD s FOR
ﬁi%ﬁk bHERTH 5,

A, B ) olmE E-THRRICBWT, 4F
VRNV TCORBOBAINESR, b s HERF
PRIEBERED 5, £ { ODRBAMLLY, JBH S -
WeROLId b oT, yGTPAEEHE%
EBRERBE LT, EITEREEFAENS - BE
(Progressive Familial Intrahepatic Cholestasis :
PFIC), Z%Mmin BHEE ABBRSLES
ARC (arthrogryposis, renal dysfunction and cho-
lestasis) SR B, T EARBARE TR 4L BB
I oW ENBITOND, FRMTIEZOHTH
PFICIZDWT#H~R5%,

TEIL Lap
AEBTWUREAEEEEMARTER - NEEZSH

T 467-8601 EMRLGTENRBEXERETFIIE 1
E-mail address : tokio@med.nagoya-cu.ac.jp

BERES Vol.44 No. 10 2014-10

!
MBSO HDET
}
MEEAOBHEBEDET
!
AR AR—~TH, $BFR, UREE
!
MEBHE IS IRZ
Y9IV KRZETO MOV E VM
!
WEMmiEE
B1 EtS5-oMEBmEE (25, 2009)0

ETHER R MRS S oiihE (PFIC)

PFICIZFLIRHICIRH S - B DT B E % BIE
L7z, B, o THORA TER 10EMAIC
FREECEL EFESALEREZORBTH S, ¥
4541, Clayton 5 & Amish® —% % (Jacob Byler
ROFHICBNT, 10K F TIIBICES AR
) otHETBE L, Bt - REEE QMR
9 offiEL L TBylerfi & @ L7zo ThILE, [
BOFERERTEMAAmish IS b #E L &
Eh, ZhbdBylerfefgffE & iz, BET
EPFICE W) BENLLHVWORTWS, B
BEFICXYPFICIXIBA L3RBT THEINS
(FEC Lo TEEHTRABEEO4BDIEL),
PFIC1 & PFIC2 Tid, fBH ) o WA5H B2 2
o9, yVGIPAHELERELZV, ZLEBERTT
CHBED bFALICESRY, —F, BERER
FFPIREH ) - #¥4E (Benign Recurrent Intrahepatic
Cholestasis : BRIC) & FH B IZ I I & 22 s,
FHRPBR, C2 EBICHE, BEESHAL,

1307

— 168 —



ASBT
REHER

CFTR
E 3

AE2
BEREBAI4
COst

B2 FEREGRCHHNDB ESYRAR—5— (i, 20109
BSEP : bile salt export pump, CYP : cytochrome p450, MDR : multidrug resistance gene, MRP : multidrug
resistance-associated protein, NTCP:Na+/taurocholate cotransporter, OATP organic anion transporter, OST:
organic solute transporter, FIC:familial intrahepatic cholestasis, CFTR:cystic fibrosis transmembrane regulator,
AE : anion exchanger, ASBT @ apical Na+-dependent bile-salt transporter
PFICT (& FICT, PFIC2[&BSEP, PFIC3I&MDR3DEFICELD. MRP2ZDERICKD, Dubin-johnsonERFFHEEZT,

LIS ERDSFRW 2%, BAWKEE{Ts Y
V— FZ#YETHEBATH S, BRICTHEHIC
BPFICHO L HICHITL T 20, RIETH
PFICEBRICIZH#EHE L/ AXRZ I A EEZLR
Twhb,

=3
R BB

PFIC O HE % B+ 5 L CEE 2 IFIB R %
Wb b T v AR- Y —%2E2IC7 T PFIC
DEFNEFNOEEEET L BFRIGERIIRTY,

1. PFICT
19984E Bull 551 PFIC1 & BT (5T % f# 1
Lo COEEEETATPEBIIZ18q21ITHIE L,
~typelV P-type ATPase subfamily® — H T» 5
FIC1 (familal intrahepatic cholestasis 1) & H #
a— N4 5. FICIEAIR7 3 /) VIREDE%EIC
BE5LTwa EiEE ST W5, MREEOIETFR
HEERFTL2OCLELRY) VIRE(7+ A7 7 F
SNV, TFAT T FINVIEY = VTIY)

1308

D7V w—EEEL, Dol hEL)ELTD
HEE R LTwb, FICIORER, i, A
BRI B CIRHBRAHIC» b 2 BRZEE
T& % FXR (Farnesoid X receptor) DFEHEZ KT
S5, WTOFXROETE, HHENF V2
R— ¥ —TdH %BSEP (bile salt export pump) D5
B TFx5&E8Z L, BHoWzhiTs, £7—
5T, /MEICBT 5 FXROFEBKT 1 ASBT (api-
cal Na +-dependent bile-salt transporter) ® % 3
AR LR E RN S 5. PFICI Tl
B2 O ORI BOBNSHEHE I N D L L HIT,
2o ORHBRSWSRY T2 LT, Bit)o
WrEl-yeEILND, .

FICIEHIFOEMEEDATZ L, HILE,
BElE, B, BEbeR &3 SE EMBRICIEA < BH
LCWbo 20k, Ik TH, RERE #
& < 5%, BEAakEDOIERPEDOLNS,
COTHRRPRRESIHFEEZLIFRL, BEIC
M FERLTWABFICI E HEELZBRICHEI L
RIEL T30,

BERES Vol.44 No. 10 2014-10

— 169 —



F OETHRFIEFFRASTS oWE (PFIC: progressive familial intrahepatic cholestasis) ORMEEEGTE
EAR (il 2011

ATP8BT ABCB11 ABCB4
[ H etz S BReAHSE BREASE
18q21 2q24 7q21
FICT BSEP MDR3
familial intrahepatic cholestasis 1 | bile salt export pump | multi drug resistance 3 P-glyco-
protein
BOOHEE UVEsEDO U wI—1 B BRI DARATPFIINIU DM
R it BE. B Bed fradr D
FERHB L R~FLUTH HheER~FURH FLUR~ACA
miis yGTP EE~1ES &fE~IEs SiE
BEERL SE BE pEE
e BHEISIEH BN SEICHREIDET 18K
e R TR, BEDED - Hk EHS | ST IBEIBL, RMHE
FERLIR DB
BIERE Byler's Bile Eiia o yAN ha
FFOHIEIR RS, B, IS TR N LN
AFB B OEA | BUGIE TR TRBL THRIGU
2. PFIC2 # ORI 2 CGETPRWZ &, PFICH
LD Byler EEERFZRICB VT, 224 12 HAE f&%ﬂ%%ﬁ,Tm.% R 7 & DJFAMEIR
WAL F ABCBI PHFAES 5 Z E S S 22 & N, rEbznzl, P YATIF-EEEERE
PFIC2HI & LT sz, I— F§AEA BGENE NI LR ENRLE D, LErLEL DY

Wi sister of P-glycoprotein & FHIEILBERE S
RATH - 7255, PIAETid ATP-binding cassette
(ABC)transporters ®— & C, g4 & EME
ENOATPIRAFE DR B R OMEEEHF L T»
HIENHLITRY, BSEP LTI S & 91
7572, BSEP RO EMIEERIZSEH L T
BY, Bit~O—kIBHEE(a—-VEE, &7/ 74 %
a— VB VY FA XY a— VB S0 0
DEBEBNTI VAR —THb, DD
BSEP O ZH Cik, IFAE L S RE PN IR H B %
TWMTELRL Y, BHEFERL, BT
fzslERI L, JBHIY-WHE &7, EB
PFIC2 B2 554F 5 B rh o JEHH B 13 AR > C {84
TdHbo BSEPIFICBRB L THEHL TWD EHS
FIC1 8% %, %72, PFIC2 DIFREE 13 Tl

RE S, JBAEEE £ CTaakwizd, PFICL

LR yGTP S LS5 22 vy,
[EER1%Z, PFICI &l L, fERiZEAL & %t

&, BRI

HAHARD OFEEICTE 2 &5 50

BHEL <, FEEZW D0 BEETFIRADLE

L%, PFICL & 2T,

%o FICIHEEHIZ

IFBAR DB AR 7%
720 T <, BB e E SIS

WKEAL TV A0, TG PRl S

NaXHckst,

B % &40,
BWLTw
HTdh s,

5720,
TDIz0, BEROTHREZTHTS

et 2 IR HE T % TR B
— 7 BSEP & B 3 Pl D A5
PFIC2 CHITBHH DT HIEE

72D b METRIEEIEHRTH S, £72BSEPD

BIETFE
7,

FREUIHIEEE, Su b Ry el
FEOMILSE, PUSAIEEOET D o HoF)

TEREBRL T2,

3. PFIC3

e, FIIE,

BEEE ezl zflo, &

RS2 ICE S 4 &, BRENIZIZPFICL, 2

BEFHUL TV B,

BERSES Vol.44 No. 10 2014-10

- 170 —

D PZEERE & MARIC y

1309



GTPiZ L83 5, BERPIZAREAIORAKLE
53TELEFEITHEY, WERBICRETS
LI TH D, ETHOBEH ) oWmEELL,
FREL R, HERCHBEILEL 25, B
e EHBIEFEOB I EF#EEICRLENTY S
A5, fBrY YVEEREEDI~10%ICETLT
Wb, EEBEFIEBEIQICET S
ABCB4 T, Z DREIZFH I — F§ 5 MDR3 (multi
drug resistance 3 P-glycoprotein) & H & ABC
transporter & ¥ %9, MDR3 iZF#lla DEHE
BIRB LT3 Y YREBGEEHE T, BH P~
DY) VIRE, BITKAT7 7 FINAY) Y OFUWIC
5L Tw5, MDR3DEREIMET 5 LIBH
DY VRESTRL, IBIHTBREDI LVERNET
X<y, BHEBOFREBEEERICIVBEL
EREEMBOBERZELTEEIZLRTVS,
ZHAECBITAHERIBDTHTHS. MDR3D
FRPLSRIEAEOIEH S - L SBHEL T
5, MDR3REDEBEX, MDR3ICL - THE%ES
NBE(RFNIN, Y7URRY YR E)E2ERS
Ehalk, i) oHEPELT 5.

BGT O

F4lk, KHEREES - ¥ —2HVT,
PFIC1, 2, 3753 C% <, AlagillefEfgs, ¥ b
Y ¥ R3B#E, Dubin-Johnson SEM&#E, ARCIEREE,
HEBRBHEFER B - HEE-TRED
BEMAGETFENEEELLO,

BRETER

1. ARKE

g4 N i (medium chain triglyceride : MCT)
Iy, RBHY S I V(A D, E K)OETR,
YNIFFFA-VEE, T/ VEFY—-LVD
B’E®2ITIo Bil, RET A 7 VEEEDHRE
ELTBTEh T2 7'z ZIVEEEED BSEP O
BErHE s, PFICQ2ICHd 288N MESH
720, SBOEFDERIFLETH S,

2. HRIBYER
FEEMCBT2RBOUELBEI TOO%
FLLT BAOWBEHNAEIEHEOBRELDH

1310

312, It EERICES Sh ROV -7
Z@Eh, BEFOBEROEFICHMEND LI
LY BRERSPHRE NS Z & CHBEINET
bo KYFFHZE T CHT L HE BN
bARLEEEL 75, X7, ARBIZBNTD
FEORENDH VY, FBHEOIAIVT%
EKERVWIELHPEETH S,

ik

1) BBk £EfZ B - HCHETAREOA
B—#HaRFREGEI~?— /AEFE62:33-4],
2009

2) BMED FEE—, PERNE M ERXEREH
TRABEETECHE) BH ) oFHoKks. BAR
£85118 : 653-660, 2014

3) #ERY  ETEREEFNEH ) - HEE RER
BEFRIEH ) - FE. EDOHWw~3:581-584, 2006

4) BEEE: BEEFRBEHS oBORE. MERR
43 :1034-1037, 2011

5) Bull LN, van Eijk MJ, Pawlikowska L, et al : A gene
encoding a P-type ATPase mutated in two forms of
hereditary cholestasis. Nat Gent 18 : 219-224, 1998

6) Lykavieris P, van Mil S, Cresteil D, et al: Progressive
familial intrahepatic cholestasis type 1 and extrahe-
patic features : no catch-up of stature growth, exacer-
bation of diarrhea, and appearance of liver steatosis
after liver transplantation. J Hepatol 39 : 447452,
2003

7) Strautnicks SS, Bull LN, Knisely AS, et al : A gene
encoding a liver-specific ABC transporter is mutated
in progressive familial intrahepatic cholestasis. Nat
Gent 20 : 233-238, 1998

8) Goto K, Sugiyama K, Sugiura T, et al: Bile salt export
pump gene mutations in two Japanese patients with
progressive familial intrahepatic cholestasis. J Pedi-
atr Gastroenterol Nutr 36 : 647-650, 2003

9) de Vree M, Jacquemin E, Sturm E, et al : Mutations
in the MDR3 gene cause progressive familial intra-
hepatic cholestasis. Proc Natl Acad Sci USA 95 :
282-287, 1998

10) FIIRE, Bl HEHE, M@ BH ) o895
FEFICH L CIonPGMIZ L 5 19 BEEF 25 —5 v b
E LB RETHT. %3158 B 3/NBIFRFRE
&, AEK, 2014

11) Naoi S, Hayashi H, Inoue T, et al : Improved liver
function and relieved pruritus after 4-phenylbutyrate
therapy in a patient with progressive familial intra-
hepatic cholestasis type 2. J Pediatr 164 : 1219~
1227,2014

12) Melter M, Rodeck B, Kardorff R, et al : Progressive
familial intrahepatic cholestasis: partial biliary diver-
sion normalizes serum lipids and improves growth in
noncirrhotic patients. Am J Gastroenterol 95 :
35223528, 2000

13) Kanisely AS, Strautnieks SS, Meier Y, et al : Hepato-
cellular carcinoma in ten children under five years of
age with bile salt export pump deficiency. Hepatol-
ogy 44 : 478-486, 2006

BERES Vol.44 No. 10 2014-10

- 171 -



Hasegawa et al. Orphanet Journal of Rare Diseases 2014, 9:89
http://www.ojrd.com/content/9/1/89

ORPHANET JOURNAL
OF RARE DISEASES

RESEARCH et ' Open Access

Intractable itch relieved by 4-phenylbutyrate
therapy in patients with progressive familial
intrahepatic cholestasis type 1

Yasuhiro Hasegawa ", Hisamitsu Hayashi*"!, Sotaro Naoi”, Hiroki Kondou'"", Kazuhiko Bessho', Koji Igarash’
Kentaro Hanada®, Kie Nakao', Takeshi Kimura', Akiko Konishi', Hironori Nagasaka®, Yoko Miyoshi', Keiichi Ozono'

and Hiroyuki Kusuhara?

Abstract

in three patients with PFICT.

data were collected.

improve quality of life for patients and their families.

Background: Progressive familial intrahepatic cholestasis type 1 (PFIC1), an inherited liver disease caused by mutations
in ATP8B1, progresses to severe cholestasis with a sustained intractable itch. Currently, no effective therapy has been
established for PFIC1. Decreased function of the bile salt export pump (BSEP) in hepatocytes is suggested to be
responsible for the severe cholestasis observed in PFIC1. We found a previously unidentified pharmacological
effect of 4-phenylbutyrate (4PB) that increases the expression and function of BSEP. Here, we tested 4PB therapy

Methods: The therapeutic potency of 4PB in these patients was tested by oral administration of this drug with
gradually increasing dosage (200, 350, and 500 mg/kg/day) for 6 months. Biochemical, histological, and clinical

Results: 4PB therapy had no beneficial effect on the patients’ liver functions, as assessed by biochemical and histological
analyses, despite an increase in hepatic BSEP expression. However, therapy with 4PB at a dosage of 350 or

500 mg/kg/day significantly relieved the intractable itch. Serum levels of potential pruritogens in cholestasis were
much higher than the reference ranges during the 4PB therapy.

Conclusions: 4PB therapy may be a new medication for patients with intractable cholestatic pruritus and may

Keywords: Pediatric liver disease, Cholestasis, PFIC1, Pruritus, 4PB J

Background

Progressive familial intrahepatic cholestasis type 1 (PFIC1),
a rare inherited autosomal recessive liver disease caused by
mutations in ATP8BI, is characterized primarily by normal
serum gamma-glutamyl transferase (GGT), intrahepatic
cholestasis and jaundice in the first year of life [1]. This dis-
ease progresses to severe cholestasis with sustained intract-
able itching, jaundice, watery diarrhea, failure to thrive,
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pancreatitis, and deafness, resulting in liver failure and
death before adulthood [2]. The main complaint in the
clinical course of patients with PFIC1 is often intract-
able itching, which significantly disrupts the patients’
ability to sleep and thus decreases the quality of life of
patients and their families [3]. No effective medical
therapy for this disease is currently available [3]. Even
liver transplantation is insufficient to improve the clin-
ical course and outcomes of patients with PFIC1 be-
cause of steatosis and fibrosis [4].

ATP8B1 is a member of the P4 subfamily of P-type ad-
enosine triphosphatases and is expressed on the apical
membrane of many epithelial cells including hepatocytes.
ATP8B1 translocates phosphatidylserine (PS) from the
outer leaflet to the inner leaflet and thereby contributes to

© 2014 Hasegawa et al, licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the
Creative Commons Attribution License (http//creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly credited. The Creative Commons Public

Domain Dedication waiver (http//creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this

article, unless otherwise stated.
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making the hepatocanalicular membrane (CM) a rigid,
liquid-ordered membrane [5,6]. In patients with PFICI,
the well-organized aminophospholipid asymmetry of the
CM is disrupted by the impaired function of ATP8B1,
leading to a decrease in the transport activity of the bile
salt export pump (BSEP), an ABC transporter that is local-
ized on the CM and that predominantly mediates biliary
excretion of bile salts [7-10], and subsequently to the on-
set of severe intrahepatic cholestasis [11]. Alternatively, in
patients with PFIC1, nuclear translocation of the farnesoid
X receptor (FXR), a transcription factor that controls bile
acid homeostasis, is disrupted and causes a decrease in
BSEP expression at the CM because of mass action related
to the decreased expression of BSEP mRNA [12]. There-
fore, in either cause of PFIC1, an increase in BSEP func-
tion is expected to compensate for the reduced capacity
for bile salt excretion into bile in patients with PFIC1, and
may improve their liver function.

We have published experimental evidence that 4-
phenylbutyrate (4PB), a drug used to treat ornithine
transcarbamylase deficiency (OTCD), has another newly
identified pharmacological effect that increases the hepa-
tocanalicular expression of BSEP and the hepatocyte
capacity for biliary excretion of bile salts when given at a
clinically relevant concentration in OTCD patients [13].
The higher BSEP expression level in liver specimens
from patients with OTCD after 4PB therapy compared
with that before 4PB therapy suggests that 4PB treat-
ment increases BSEP expression in humans [14]. Further-
more, our group and Gonzales et al. reported recently
that 4PB therapy restored decreased BSEP expression, im-
proved liver functions in histological and biochemical ana-
lysis, and relieved intractable pruritus in patients with
PFIC type 2 (PFIC2), an inherited autosomal recessive
liver disease caused by mutations in BSEP [15,16]. PFIC2
patients present with similar clinical symptoms and bio-
logical parameters as PFIC1 patients [17,18]. Together,
these results suggest the possibility that 4PB may be a po-
tential therapeutic compound for PFIC1 patients that
could act to restore the reduced capacity of biliary excre-
tion of bile salt through increasing BSEP expression on
the CM.

To test this hypothesis, our current study investigated
the effects of 4PB therapy in three PFIC1 patients. 4PB
was administered orally with gradually increasing dosage
(200, 350, and 500 mg/kg/day) for 6 months. We col-
lected data on serum liver tests, histological analyses,
pruritus score, and the clinical course for these patients.

Methods

We obtained approval for the study from the institu-
tional ethics review boards. Informed consent was ob-
tained from the patients’ parents before assessment
because the patients were younger than 18 years of age.
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A detailed description of the materials and methods is
presented in the Additional file 1. All materials and
methods used standard techniques and commercially
available reagents.

Patients

The patients enrolled in our study were three Japanese boys
(Patient 1, 2, and 3) who were seen at Osaka University
Hospital in 2012 and aged 2-, 6-, and 16-years old, re-
spectively. All three patients developed hepatocellular
cholestasis with mild elevation of serum aspartate ami-
notransaminase (AST) and alanine amino transaminase
(ALT) levels and normal GGT levels as infants and ex-
perienced sleep disturbance because of intractable itch
at around 4, 6, and 4 months of age, respectively. Pa-
tient 3 had difficulty in getting to sleep by the end of
elementary school. Despite treatment with drugs in-
cluding ursodeoxycholic acid, topical steroids, and anti-
histamine agents for 1.5, 5, and 15 years in patient 1, 2,
and 3, respectively, these patients continued to experi-
ence severe cholestasis with sustained intractable itch,
jaundice, diarrhea, and failure to thrive, which are typ-
ical clinical symptoms of PFIC1. The patients and/or
their families preferred medical treatment to surgical
procedure like partial external biliary diversion. There-
fore, the patients were enrolled in this clinical study.
The administration of original drugs was maintained
during and after the course of 4PB treatment. The
drugs given to the patients before, during, and after the
course of this study are listed in the Additional file 1:
Table S1.

Sequence analysis of ATP8BT and ABCB11
Genomic DNA was isolated from peripheral blood leu-
kocytes using a Wizard Genomic DNA Purification Kit
(Promega, Madison, WI), and all exons of ATP8BI and
ABCBI1 and flanking intron—exon boundaries were ana-
lyzed as described previously [16,19,20].

Treatment of PFIC1 patients with 4PB

Oral administration of 4PB (Ammonaps; Swedish Orphan
Inter AB., Stockholm, Sweden) was started at a daily
dosage of 200 mg/kg/day divided into four doses a day.
After 1 month, the dosage was increased to 350 mg/kg/
day and this was maintained for an additional month.
Because neither a therapeutic effect nor any side effects
were observed, the dosage was increased to 500 mg/kg/
day, which is the clinically relevant dosage for OTCD,
and this dosage was maintained for the next 4 months.
A liver biopsy sample was collected 1 day before and
after the course of 4PB treatment. A part of the sample
was preserved in RNAlater (Qiagen, Hilden, Germany) for
RNA preparation and stored at —20°C. Another portion
was fixed in 10% formaldehyde at room temperature for
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histological analysis, and the remaining portion was snap-
frozen in liquid nitrogen for preparation of membrane
fractions and stored at ~70°C in a deep freezer. Serum was
collected before, during, and after the course of 4PB treat-
ment. Liver function tests were performed using standard
methods immediately after collection, and the remaining
specimens were preserved at —70°C for further analysis.

Pruritus evaluation

Pruritus severity was scored as reported previously [21]:
0, none; 1, mild scratching when undistracted; 2, active
scratching without abrasion; 3, abrasions; or 4, cutane-
ous mutilation, with bleeding and scarring.

Quantitative determination of pruritogen levels in serum
The concentration and activity of autotaxin (ATX) in
serum were assessed using a specific two-site enzyme
immunoassay and the measurement of choline liberated
from the substrate lysophosphatidylcholine as described
previously [16,22].

Histological analysis of the patients’ liver specimens

Liver biopsy specimens were fixed in 10% formalin and
embedded in paraffin. Four-micrometer-thick sections
were prepared from the liver specimens and subjected to
hematoxylin-eosin (HE) staining and immunohistochem-
istry followed by microscopic analysis with an Olympus
CX41 or Olympus BX40 microscope (Olympus, Tokyo,
Japan) to evaluate the degree of cholestasis, fibrosis, and
inflammation in the liver tissues.

Preparation of crude membrane, nuclear, and cytosolic
fractions from the patients’ liver specimens

Liver specimens from the patients were homogenized in
hypotonic buffer (1 mM EDTA, 5 mM sodium phosphate,
pH 7.0) supplemented with protease inhibitor cocktails
(Sigma-Aldrich, St. Louis, MO) using a QIAshredder
(Qiagen), and then centrifuged at 800 x g for 10 min at
4°C. The supernatant was ultracentrifuged at 100,000 x g
for 1 h at 4°C and the pellet and supernatant were used as
the crude membrane and cytosolic fractions, respectively.
After centrifugation at 800 x g, the pellet was suspended
with high salt buffer (20 mM Tris—HCl pH 7.9, 400 mM
NaCl, 0.1 mM EDTA, 0.1 mM EGTA Na, 0.1% NP-40,
1 mM DTT, 10% glycerol, 0.1% protease inhibitor cock-
tail), incubated on ice for 50 min with vortex mixing every
10 min, and centrifuged at 3000 x g for 10 min at 4°C, and
the supernatant was used as the nuclear extract.

Immunoblotting

Specimens were loaded into each well of a 7% SDS-
PAGE plate with a 3.75% stacking gel, and subjected to
immunoblotting as described previously [13,14,23]. Im-
munoreactivity was detected with an ECL Advance™
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Western Blotting Detection Kit (Amersham Biosciences,
Piscataway, NJ). The intensity of the band was quantified
by MultiGauge software (version 2.0; Fujifilm, Tokyo,
Japan). Expression levels of ATP8B1, BSEP, and CDC50A
were normalized by the expression of Na”, K*-ATPase
al subunit (NaKal), which was not affected by the treat-
ment with 4PB (data not shown),

Results

Diagnosis of PFIC1 in the patients

Sequencing analysis of all encoding exons and flanking
intron—exon boundaries of ATPSBI identified a hetero-
zygous mutation ¢.3033-34del (frame shift or splicing
defect) in patient 1 and a heterozygous mutation ¢.1587~
89del (p.F529del) in patient 2 (Table 1). The ¢.1587-89del
(p-F529del) mutation has been reported previously in
European PFIC1 patients of Caucasian descent [19]. Al-
though no other mutations were found in ATP8B1 on the
other allele, as was the case for several PFIC1 patients
reported in a previous study [19], both patients were di-
agnosed with PFIC1 because they exhibited the typical
clinical symptoms of PFIC1 and because of the low
mRNA expression and no detectable protein expression
of ATP8B1 in their liver biopsy specimens (Figure 1A,
B). The near absence and marked decrease of hepatic
ATP8B1 mRNA in patients 1 and 2 may be explained
by other mutations in the promoter region and/or un-
translated region (UTR) of ATP8BI on the other allele
that affect transcription of ATP8BI and/or stabilization
of ATP8B1 mRNA. Patient 3 was diagnosed with PFIC1
because of lower mRNA and protein expression of
ATP8B1 in his liver specimen (Figure 1A, B) and be-
cause of his clinical symptoms including intrahepatic
cholestasis with normal GGT, intractable itching, fail-
ure to thrive, and deafness. The sequencing analysis of
ATP8BI in patient 3 identified ¢.234C>G (p.H78Q)
(rs3745079) and ¢.2021 T > C (p.M674T) (rs35470719) mu-
tations on one allele and a mutation ¢.1729A > G (p.I577V)
(rs3745078) on the other allele. However, given that
these mutations had no significant effect on mRNA and
protein expression, trafficking to the plasma membrane,
and PS flippase activity of ATP8B1 in in vitro studies
(Additional file 2: Figure S1 A-D), it is likely that the
decreased mRNA and protein expression of ATP8B1 in
this patient is caused by mutations in the promoter re-
gion and/or UTR of ATP8BI that affect transcription of
ATP8BI and stabilization of ATP8B1 mRNA, but not
by the mutations analyzed in this study.

Therapeutic effect of 4PB in PFIC1 patients

During the period of 4PB treatment, no improvement
was observed in liver function tests for any of the pa-
tients (Figure 2). However, their itching started to at-
tenuate in patient 1 three weeks after the dosage of 4PB
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