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ERETS LM END. Notchy 7 F L &W§5 v 2oL & — CREANE, IR HEER

HOTEF—2 2A5{EHT 3.
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Bt ot b VERERE Y VE Y IED
PAITIE GERTD o RE), AEMEE
(RotorfEf&E B & U'Dubin-JohnsonFEMEEE) #E 2
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WHOLRVIEH S o X, BET S ETERS
% (FFREED L UFFEE) OFELTFRT 3.
PBEMSAE FERFR FRBHERIE
(Alagille FEfE BT D), PFICDEZBTIHE, HED
B E CHREOETHRIPA TRV E
bENTiELV. FERBEY Y I VRZER (K5
R, WmEmZ &) H*FEHEI Y LB,
EREMFICEENICHEEL, FER—BNS
BHBMERLET S 7 b — ANENFHBAE % 5.
MPEE YY) VY EIEE CRIBH RS A A
LNBFHEITIE, BETHEH S - HOEd, &
RERFELELD (BA I 2 b—AMEIGET
A2HELHB).

2. EENRE - £2ET S -
MERMB L UARMEM TR, £HHHE
(E#%2EEE T) LHAMRE (E%k2~358
FT) LMY LY ENEEERTEN
KBS HEDH L0, ROLEERBEYIVE Y
MRS IS ERENDHS. HELMS -2
gLidil, EbLuHaiciimbEECI ALY
VE (B LURBEHERE HETs. EECY
WVE D 1S mg/100 mL (BB Y V¥ » D30%EL
L) 28X HEFTIHIEH ) o2 5V, HEIC
EABR TV LVOEHRELTT

MBI AR E AL, £HRDRILBAEIC
& DB ERUBHIEE/L TS, L LEFERT
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GEHIRSREE, 73 F—22) 25%nb b, 8k -
PEEE AN S, MBI IE, £~
8 X TEifE (40~50umol/L) ZHHEL, 0%
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Frv I TAHEIENEETHA.
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.%/# TANR, A=A VA, krRET—TTLVA (BIB),
CREY AR, BEFFETANA, ERALRAY A NRG k kRIS
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< JERBH S S MEREORE £ U Tk, Dubin-JohnsonfEEEE, Rotor BN HIFS NS
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% (iR 7 B OISR R S5 FFEH
Ao fT, EMEE L AL ERREL, £
67 AVPICTHBT 5, IREEBME (FikEe
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FEFSN T

AR FEET b Hra B RO kg [Ed
BatEFge] LvbhTEY, BEROER Tl
B EHIEF D@ 2 RTESEEDR 13
W E R d o . JEEMNTENT 2RO KER 7 DM

HARIEIBIT D oD B VI ROFR ERTH,
Z D) BRI O MRS % 7R IES A 10% (272
B o GEE, CORMIFERTENOS
NICCD T& A Z LAH L MIZ & .

F Bk S DS T, FERFLOK 0%
DG TEMEDL L @O B ERERE RS 5
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P, MRS Z L E LCHIBEEEZRS 5. I8
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2. YMYUCRIBEIC K 2EFERFAREMTS -
# (NICCD)

NICCD T (3.5 4 JB I 9 % JIEL 18 P 85 L SR L D B
RIEERTH, FEBTAAS ) —= > 7l
(77 b—=R, 2FF=V, 722 VT75=>
=), KERME, YhMr)r2zidloeds
—BHDEZHEE T I/ BRIE, B30 58
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2 MY YRIBEEXSLC25AIZBIZFREILL S
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¥ b YRIBEE T AR NICCD % R 4E
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i EREE R GEIC - fURE) 2T,
CTLN2 2 FIET 5.

% { ONICCD BB TIL L B T TIIFFAEIRES
ftl, Rork, EERE LS. BEFLAEIBHS
o EHWY 2 —ARRME v, THERH, 1
WRH T e SRR, SmEAR, wiEE
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r@,?y%:7%#gmmm,m%%%ﬁ@mo
umol/L, ~3T T AF 7 R b 50%, MEd
NIV1) 2 102 pmol/L (F:HERE 1 5~37), AL A=
¥ 320 pmol/L (FEHE(E 62~ 152), AF A=
100pmol/L (FEHEME : 13 ~32), F+ 1 ¥ 131
pumol/L (FHEMH : 34~93). FFAMRIZTIET -
% L IRIARF & a7 (R4 NICCD).

3. FFOMERRA S - BERE

1) RExEFASH

ZWORA ¥ ML, EOBFHILERE (HiViE
WOEE) ThHsrZ L AHEBEICBEMMTIRIL
RWZ b, WEZEH It oBECEH EE
BMEL Alagille SEEHZBRNT 2 LT, B
BEMFHR Q1 ALUA) 25T,

fEE RS DOFFB T LT ISR,

O EER QLM ISERICER TS5
ThH5. "

@ Alagille FEAEHE TIXIF/MEE DR = 1% 5
EBADH Y, BEOEEEL THHEE SN LW
EDH A, FFABETEIFPEERDENA S
., MEERSHE SR BFIRZRT. M-
THAEIT LIFBHASEBIR I NS Z EXH H05, %
i THEERASE] LM SNIERTH .

QNEEFASIEDIBED BN T0% A IEH, #H
EEDBEERE b #70%, ABEEIZEEME L HES
NEPIIHEME (93%), KEEzg0oE
#30% 27 5.

@—AZE9Z B A 7EER TFIRIE A DS
D, FOWELEETHS. AiFIHCEFTIE
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LAL, HEAE < THIFBIEARCIFOTE
FEREGIA S D (HAERTH 5N EER A
SERE L, BEHPEFREZEASEIT Lz it s hs).

O s GGTP Ik HBI B & L TR o# T
HB. FrERFRIC B LIRS SE (R
TIEEEL R, FHEIGEGE & ICEDT
. P GGTPDHERIIT & (ICEEIVLETH
., EFTIHABERICILGETP EHELRT
A%, LLRETR S 5. ILEMSITIRER I AR
B LTRAL, BICEHT Ry~ %
R EmD D 5.

OFEMB RO 2 WA IR ER Z HIE
T 5. BWOHEE L 2VWEEICE, BIETIE R
D B ILRERFRORER MR R BT T 5.

2) FERMEABEHIRE

FERMENEILRAE I, BEMOBERERAEIC
Lo THARNBI SN TWS Z NSV, ik
B REE RS & DERIBITALEL 2570,
FIE T COEEER CTREBH T LT
5. FIBWICHIo TIZREH 2R3, @
B (R (ORI~ O RIT A L 2 &
B <. Z0EHDEREIBFEITREO S O K

A MIDTTHA.

OKEBIEIHE LA (HDVIGHBRE S
BESND) HEhlrs 5.

QONEE RO ETLEITIRIBH DA - L%
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EXHDDL I EHE W,
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TR B PR ) - 5 #Eprogressive familial intrahepatic cholestasis (PFIC) (%18, 28, 3B FEL
THY, FICIEHOKRE %S 18 Lbile salt export pump (BSEP) OXRZ %45 2 B3, FARAOBHEZEM
JBE A~ X s wWizoiz, 18D oM L MR EHEBEO LAMFET A2 b6, My -GTPEMNE
HTHbo {7, multidrug resistance protein3 (MDR3) R&E%#H 3BTk y GTPEIRIEL( HETH 5,

PFICH 1 B 2 HOREDHNIE, BEFIHLHAKORTITERIN T2, 1 BTRFBHERICTHCELD
FORENS ), 2HTRIFEIAOSHIRESNTS), BHNCENBI*ERTHZ L, BRIOICEER
ThHrLENRTnS,

&0, BHEFERTICRPBHEATEERSALRED ) b, REFRWNI LRFERICL VEEBEH SN
PFIC 18 4 B3 L U 2 B 4 BdEt 8 EH)IC BV TRPABHESHT % GC-MSE & ULCMS/MSTER L, HKFTICE
WA N L BARRE L RPBHEBMEO BRI EWMHTER L 1

FDER, PFICO ¥ 4 7%, ASTH & UALT{EA100 IU/LELT ThHhid 1 B¢, 200 IU/LLL LA i 2 Z‘—ﬂfﬁ?’f?
ﬁé‘é =X (AP

itF, ENEOTEHDS b 1 BICBIF HASTIZIEIZI00 IU/LUT TH o 7245, 2BNCBI L TREDEIAELT,
—EDEFIBRD b ot, 7, GCMSE L LC-MS/MSIZ &L 5PFICO 1 BB LU 2RHORBPIBHESITE
IS, BodhhERRORI o7, :

Bt POTRNSAT—HEEDRTEY, 7Iv Y

U oic 2R RET B. LRSS EMBERI

PFIC (progressive familial intrahepatic cholestasis) 1 ~ REME24H#TIRKTH 5, FAROBHBER

T AR FEETAFICIEWV) I Y AR—F —~DORIENE

- . RETH 0, FBEEICEEIEEO TRLEBRO
R gy e 21~ FARE STV, fF, PRIC2 BT S v 32
AFH 1§ RRICBELTNA I—ERHLEDATEY, ¥
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PEREARS, BETFBH 2 EPEHEho0H 57,
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B 14l TiAbhTwi,
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AST, ALT, ¥ YLEY, WERMYYNEY, -
GTP, Mmift#fBHEE (STBA) % LY O&{bEFHBEERE
i, BHESWEEAKIIERLCHo-BELEHR

Wito GC-MSEIZ & 2 RPBHERGITE L, RIELW
DERIZHE o7z, M, LC-MS/MSEIZ L 272888

HEEOSH T2, AREREYKIZ2,2,4,4-d-Cholic Acid

R, S5HOBEHEL—-FIH L TBHET> 70
RBERES0% LY ) —MIZT0ECHFRL, +> 5
A9y TEICTHE L. LC-MS/MSY A7 Al
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& S
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b, 28T, ASTBIUALTE 123 X %200 [U/LEL
ETCHotz,

FOMOREINVEY, REBYYNE Y, 4-GTP,
MR EEY, 1R 2BIIBI2EEE2ED
hol,

GC-MSEIC X 2 RPIEHEBEO LTI, RIBHE
{#, CA/CDCAM, cholic acid (CA), chenodeoxycholic

"acid (CDCA) BIU'7 FHBHE® OFETIHHAL Y

LELXBDLhhol: (F2), F72, LCMS/MSEIC &
ZRPIEEBIBHE, FICHEBEHEAEHBHEOSFE
THEZEDLN o (F3),
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PFIC 2 B0 EB0ONEE, SREMBOFETS
h, FHREENXPFICIBICH L THWZ EAHE S
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Y, FPOPFICEFICBIIE VS AT I+ —¥
EXRBENTVIHRELTITHIz, TAZAWALY
i, Wik 1 BE19854EICJPGNICHE LT 5, it
EZFBM S NAERIE, BAN 5 420034 i BIEHH
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ELTHEENRTWSDIITAZAWAS OB X TH
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F1 PFICIE S L U2RIC B 3 FFHBERTEOFHE L BE

18 (n=4) 28 (n=4)
AST(IUL) 77.0(63.0~84.0) 453.5(296.0~606.0) p<0.01
ALT (1U/L) 45.0(29.0~65.0) 318.0(203.0~396.0) p<0.01
T-Bil (mg/dL) 7.90(6.1~10.38) 8.62(6.2~10.7)
D-Bil (mg/dL) 5.60(4.0~7.69) 5.69(5.0~6.15)
y-GTP(IUL) | 26.0(20.0~32.0) | 35.25(19.0~70.0)
STBA (zmoliL) 270.55(184.0~374.0) 458.77 (420.7~492.8, n=3)

AST: aspartate aminotransferase, ALT: alanine aminotransferase,
T-Bil: total bilirubin, D-Bil: direct bilirubin, ¥-GTP: y-glutamyltranspeptidase,

STBA: serum total bile acid

2 GC-MSEICLBPFICIEE LU 2BORFEABREOTIHME L A

: 18 (n=4) . . 2 B (n=4).
B8 (umolmmolCr) | 94.64(35.58~171.20) | 105.07 (25.88~163.80)
CA/CDCAL | 328(0.39~8.60) | 2.87(0.52~4.05) -
CA (%) | 37.4(17.40~64.50) 28.99 (21.46~46.75)
CDCA (%) ! 22.27(7.50~44.54) 21.85 (5.60~47.81)
g rE(%) | 876(2.20~22.9) 27.57 (2.81~66.60)

CA,; Cholic acid, CDCA,; Chenodeoxychclic acid

BOENBWICERLEAONL, LAL, 4EHAT
DELBO TEFMARI D EVWEDIC, ThETICHES
NIEFICBITA PSS VAT I+ —VHEEATHE,

RA4WRTEH I, 1B TIRTAZAWASL, BEL®D
H|ETIXI00 IU/LU T ThHh o 7225, ERNS* D 1BD
ASTI, 67140 IU/LE100 IU/LUELD#EFRLHFEELT
Wb L) ThHb, foh, 2EOALTTIX, =B 511200
IU/LBLE2RLTEY, BEENS $548+280 IU/LL
200IU/LBLETH o7z (F5),

HBAETORETIE, T4 DBullS? DEFIICES &
i, EM23EKRE, PRICIBO NS Y RA73+—¥
13100 IU/LELF Cdh o 720 MFRS ISR LA 2 B
Tk, 100 IU/LULTF 2R LADRERSIEITTHD,
200 ITU/LEAF %R LA DIdFERS2L35TH o 7=, T 7o,
25080 EDFEFNIZ 1351081 (76.9%) Td o7z, Bull
SPFBRE L 2HOEFTRENICFTF VAT IF—
EEFABETLAOR 4G IFATHY, ThdDEH
TRIFHBRESIEOBREIUE Lo, dahi v,

Fo, OIBBICE M VAT 35— EA100~200
IU/LERL: 1 BOERT, By ARSI IS >

8

AT IF—¥EEHELE S, 100IU/LUTEES
AV IEFAEZEECIIBRLTVWS, T2 tid,
BREMICMN I VAT IF-CHEZAIET A L LEN
KIRAFRTH22580T, $BOEFOMAERD
VETHHEEZON, MHRIEHEBEOFYMH I,
PFIC2® (38)) oFAM1H# (461 icLTHLHD
KBEERLAN, PSYAT7IF—EHEIZLYDOBN
RS ad ol PFIC2 BICIXEMBAHEE L T
MEENBVEEILNEY, EREEBOETEYL
ERLTHRBTRETHS I,

Kic, WEICBY 2 RPEHERMER, B6»0E
VRO Lh ol FEEOKELENIRP S F
HEHBOFEHFEICOVWTH 2HOEFHF1BIICHLT
BETHoo%, ERMOBOEIAELT, EU2

oEBEIEihohkd o/, FICIZEAOBAEEIHT

ABBIIS(BBIATVWRVOT, BHENLDL
S LERETAHLAHATH S,

PFIC1 BT, FICIZEDREIC L n M RS
L, BHHOBRKEBHEICL VEELS LT
Zh, TREGICBSEPO#BEEDHE SN, BSEPE #H



BRI (L BRNPRT S S 008

F®3 LC-MS/MSHEIC & BPFICTE (FEFI1~3) & & U8 (FEHI5~8) DFRFABAERE O Het

— , , #mol/mmol-Creatinine (%)
st S E L R ° N A
CA = i : z
GCA 27.24(29.6) | 45.91(32.8) | 13.09(129) | 11.07(3.5) 6.42(5.6) 1.92(18) | 3.06(6.1)
TCA [ 1027(112) | 639(46) | 891(88) | 11.39(98) | 534(46) | 7.52(64) | 402(8.0)
CAas E : i ; H H
|GCA3S 551(60) | 673(48) | 1475(145) | 036(03) | 1832(159) | 651(56) | 470(0.4)
TCA3S 364(40) | 1.93(1.4) | 2256(222) | 067(0.6) | 1475(12.8) | 25.89(222) | 5.56(11.1)
CA-A* 0.15(0.1) ! ’ 0.11(0.1) | L 037(0.7)
CA-A* 0.11(0.1) | i
GCA-A* 160(1.7) | 1.40(1.0) 035(03) | 033(03) | 1258(10.9) | 3.39(29) | 332(6.6)
TCA-A* 118(13) | 0.41(03) | 13.69(11.9) | 3251(27.8) | 6.03(12.0)
cOCA ’ i
GCDCA 0.87(1.0) 2.02(1.4) 0.26(0.3) 1.19(1.0) 0.21(0.2) i 0.13(0.3)
TCDCA 0.68(0.7) | 0.47(0.3) 0.80(08) | 1.29(1.1) 026(02) | 038(03) | 0.38(0.8)
CDCA3S 0.07(0.1) | ' 0.08(0.1) ©008(0.1) | 374(32)
GODCA3S | 20.79(226) | 17.25(123) | 890(88) | 621(53) | 1487(129) | i 6.32(1256)
TODCA3S | 1779(19.3) | 6.01(43) | 31.28(308) | 1104(95) | 2524(21.9) | 33.35(28.6) | 14.46(28.8)
CDCA-A*® | 087(1.0) | 5 ‘ : :
CDCA-A*
GCDCA-A* 0.54(06) | 027(02) 0.07(0.1) | 0.23(0.2) 182(16) | 038(03) | 0.94(1.9)
TCDCA-* 0.23(0.3) [ 014(03) | 016(0.1) | 061(05) | 07(054) | 054(1.1)
Z Ot | 065(07) | 5096'(36.4) | 040(0.4) | 7272'(622) | 0.84(0.7) | 021(0.2) | 0.38(0.7)
total 9195 140.01 101.65 116.74 115.11 116.72 50.19

*: A 884 #'ursodeoxycholic acid (UDCA)

CA: cholic acid, GCA: glycocholic acid, TCA: taurochalic acid, CA3S: cholic acid-3-sulfate, GCA3S: glycocholic acid-3-sulfate,
TCASS: tauracholic acid-3-sulfate, CA-A*5: 12a-hydroxy-3-oxo-4,6-choladien-24-oic acid, CA-At: 7a, 1 2a-dihydroxy-3-oxo-4-
cholen-24-oic acid, GCA-A%: 7a,12a-dihydroxy-3-oxo-4-cholen-24-glycinoate, TCA-A*: 7a,12a-dihydroxy-3-oxo-4-cholen-24-
taurinoate, CDCA: chenodeoxycholic acid, GCDCA: glycochenodeoxycholic acid, TCDCA: taurochenodeoxycholic acid,
CDCAB3S: chencdeoxychalic acid-3-sulfate, GCDCA3S: glycochenodeoxycholic acid-3-sulfate, TCDCA3S:
taurochenodeoxycholic acid-3-sulfate, CDCA-A*; 3-0x0-4,6-choladien-24-oic acid, CDCA-A%: 7a-hydroxy-3-0xo-d-cholen-24-
oic acid, GCDCA-A*: 7a-hydroxy-3-0x0-4-cholen-24-glycinoate, TCDCA-A*: 7a-hydroxy-3-0xo-4-cholen-24-taurinoate

T AFXR (farnesoid X receptor) DiEHAE W & B
BSEPOREBRETICHE L TwELEELILRTWAY,
TOFER, ML L IZBSEPOBEANFIE L, PFIC1 B &
SEIBTARFEABEISEOEVIRDONE Do
mEEZbNTc, BSEPHEERIZIE, 8% 5 { Multidrug
resistance-associated protein2 (MRP2) UM I
TwaboriEflans, F, FHBAICEREL
7z HBitBR (X Multidrug resistance-associated proteind
(MRP4) ZA-LTHANEERTVREDTHS ),
MEZEPIBHBE D SITETIE, Bullb BHELTWS
5, N4 ?"'%’5 (PFIC1) DfBZERD#BIEHBEEICHT 3
I VEEIZ48.6% I LT, ¥/ FFF T a— LEsE
41%BELELIBRMETHY, THONL 5 — il
(PFIC2) T0 I — VELIZ55.5419.2% 2%t L T4 / T

F O VEEIE8.8£7.7% TH b, PFIC1ETIZy /7
FF T3 -NVEROBHADOE L Wkl EDFEEIT
WashTwad, LyL, BEPOBEHEZSIFLTY,
WEBIICBES LWL TH D, 19k, i HEN
EAVHLENLZ L2 Lizv, T/, HYENR
PR REO AT R, PRIC1 B 2B E 2 6h
TWERD, £ OHBIHRTHED ICFRENTES
L LERIAP R S, THEDEFCIEBRICT E
TR 2BAEIONS, 3%, ThbDEFICHET
HFICI®BSEPO BB L ORI 2 LA, LDk
o TWhDPSHOBANELNL,

% B
BARF F MBI L W EEB WS L/APFIC1 B
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4 PFICIEIC S 3 FHREERERSH

AST

ALT

T-bit/D-bil

y-GTP  STBA

wEE  No B 2 HES  HEEE WU WD (mgdd UL (umoin) TP
BRS 1 3y F 1985 JPGN a4 17 11.9/ 8.7 18 —
2 1M M . . 38 29 8.9/ 87 8 —  NOAB®
BENSE 3~14 — — 2003 BRFHFEE) erdolun) — -1 - - -
His 15 3y M 2006 - 62 61 1.9/ — — 266
16 3y F . 4 68 67 126/ — — —
LNBull> 17 fiw  — 1897 Hepatology 73 48 24,1/18.0 39 —
18 18m — ¢ ¢ 73 ND 24/ 1.2 14 —_
19 22w — ¢ ¢ 63 25 6.5/ 54 32 -
20 ™o - e # 76 69 8.7/ 55 69 —
21 1w —  » » 92 89 1.4/ 1.0 26 -
22 gw — - 40 22 5.4/ 71 26 -
23 ™o o— ‘ 28 ND 130/ 90 ND -
13y — ” 4 222 18 1.4/ 7.1 60 -
24 1w — 7 o 92 51 5.1/ ND 25 —
25 20w — @+ ¢ 59 40 1.9/ 1.4 25 —
— Bl
5 PFIC2RUC 5T 5 FHBHERTERES
BmEE No BB M HE®  HENE T o umsl oD (o O
=85 26 aMm 1985 . AREWE) 606 396 9.0/55 70 -
B8NS 27~30 — — 2003 BRKHFEWE) s4etaso(un) — — - - -
Richter A> 31 1M — 2005  Pediatr 88 83 —/— 22 203 Hepato-
Transplantation blastoma
Nobili vV & 32 10v 2006  J Gastroenterol 121 98 7245 24 —
33 2y . * 234 197 11.2/95 28 - No.32
Trepong- 34 M 2008  WorldJ 354 264 57/39 47 —
karuna Gastroenterol
L.N.Bull & 3  26d -— 1997 Hepatology 160 106 121/86 ND —
5y — ¢ + 138 13 76/39 63 —
3 24 — ¢ - 579 423 9375 87 -
4y — o . 188 124 133/82 51 —
37 %w — » 543 401  385/25 24 —_
5tw — ¢ » 561 238 1.6/40 46 —
38 W — e «r 394 467  48/34 35 -
30w — » » 144 81 4.0/29 56 —
— i BEEL
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Liver function tests and urinary bile acid levels in progressive familial intrahepatic cholestasis types | and |l
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The serum gamma-glutamyltrans-ferase (GGT) activity is normal in PFIC (progressive familial intrahepatic cholestasis) 1 and PFIC 2 patients, but
is elevated in PFIC3 patients, Both PFIC1 and PFIC2 are caused by impaired bile salts secretion due to defects the FIC1 protein, and the bile salt export
pump protein (BSEP), reépectivcly. Defects in the multi-drug resistant 3 protein (MDR3), impair biliary phospholipids secretion, thus resulting in
PFIC3. The monitoring of hepatocellular carcinoma, especially in PFIC2 patients, should thercfore be performed from the first year of life.

It is difficult to make a differential diagnosis between PFIC 1 and 2. Unfortunately, well-characterizes and clinically useful antibodies against the FIC
1 pmlc.in do not exist, and therefore no routine histochemical analysis can be performed to diagnose FIC 1 in patients. In the present report, the urinary
bile acid levels and liver function tests described in the bile acid analysis request forms were investigated in 4 patients with PFIC 1 and 2 who were final-
ly diagnosed based on either gene sequencing or a histopathological analysis. ' ‘

The patients were found to have unconjugated and conjugated urinary bile acid levels, especially the sulfated form in both PFIC! and 2; no marked
differences could be identified using GC-MS and LC-MS/MS. In addition, the patients who exhibited levels lower than 100 IU/L of aspartate amino-
transferase (AST) and alanine aminotransferase (ALT) in PFIC patients were suggested to have PFIC1. Over 200 IU/L of these aminotransferase
levels pointed towards PFIC2.

However, according to several reports published worldwide, the identification of AST and ALT levels of less than 100 IU/L was considered to suggest
the presence of PFIC1. However in PFIC2 patients, the AST and ALT values were not recognized to be constant. In cholestatic patients who exhibit AST
and ALT levels of 100 IU/L or less with normal GGT and high serum total bile acid levels, PFIC 1 may therefore be a likely diagnosis.
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