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REit i AR R B E RRATEATRR R L R KA LRI SRR Bk
BoRERZNTFAMSRRE  BRAFMOR N EF —LFE2% e aRBT
BHEd AR sk R % 0 B ¥ Sister of P-glycoprotein (sPgp
# A#A % Bile salt export pump-BSEP) » % #|#% 8% (Bile acids or bile salts)
Boik o ABTAMHRFRAERT AR REEARTERE D
progressive familial intrahepatic cholestasis (PFIC type 2). shE B B A7
ST BT R ZE K e ik i R B AT ARAERAT R38  BATRARAT Rt
G T K o

BSEP/sPgp A Bt 5 R MA K N FRERaOER  RBTHEOY TR
Sl — AR A G R db R E AR T e iR FRE S AN e
ATP-dependent % & 41§ % #3545 8% - &4 A5 - organic anions, 24 & bilirubin
gyt BRSBEEY $REA RaEFREAOBTFEIRE &
BAE .

AN AERLRRLRETFGREGOFEFE FEREARERORR - Fisk
B e BTS¢ sbk B B 45 > 3 A MR sPgp knockout mice &9 A 3E ~ IR
Buafaiad, T TP T A Tey Ak HnPFICRRBEEH AR~
BREOBETRGRGER  ARE-FHTRARR.

UARF 4 i, 3,80 L S AT A A 0 R 04 AR TR AT R A 60 306 A R AR
KB T HmEME T Dr.Victor Ling ZH R Fi#15 > b TREZH K
sPgp AEBIER @ KRBT HBaGWRR - KA EALNA AT 4o

MR BB S E spgp AR BN E R 0 LBMBHEE LA min B LKA -
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1. BSEP/sPgp % B Hirr£ & A TH X PFIC 89 BUR ## R 6% » Bk BC
Cancer Research Centre &j Victor Ling lab 4 2001 #4 & 7 PFIC-2 4%,
W# X,: Targeted Inactivation of sister of P-glycoprotein gene (spgp)
in mice » TEARAE X 3% AR T b AFRR 7 B 32 oy AT B A 0T 3%
nonprogressive but persistent intrahepatic cholestasis. st & #9875
tb—Ar 2 AAMmE (Fig. 1) #HRARTEANE»ZE+ ERBAL KRR
(failure to thrive) » AFRRIEY) R T & BIAT ta BBIESE ~ REWT3E 4R ~ R R
% gtk (bile flowrate) R EFE RO —FUTF > Bt FOBRAE
AR FATR T e REBR B3 o (Fig 3)  RAMBERZHFRABEF LA
1% - 1254 F KEMEE Cholic acid 0.5% feeding ¥ » AR {E4£—ZMA
et 0 #F 0.1% cholic acid feeding 2R A— LN GRETH » 2
g bAEm ey (Fig 4)  BibRe TR EB@AERN (D Cholic acid
feeding & sPgp knockout mice #9814t X Etmfnis & (2) PHAM L X sPgp
knockout 41 SRR RERAREKRGEN. BRI E7H L REFR
mzﬁﬂmﬂﬂﬁﬁﬁid sPgp AR LR 2. AEF FHlaiofHELBKEE
XeMatz sPgp ARHRER 3 REFHFHemSHELCBRAEE X
B4tz sPgp ABEBIMRER  WEPEATHFHAME - LETRHUFH&ER
#(CFP transgenic mice)Z m & % % g2 R » kA% 2 6 HR

i e
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2. AT tm B AS 4E

24 Green Fluorescent Protein (GFP) transgenic mice # donor,
2-step collagenase perfusion ik & & BN Mmie > 33645 1x 10° Bk
AR RRE 4T 2 7 XIEA recipient mice, H#HH 2K —FAMEA R F 2R
A#&E. wEH 2 recipient £4 16 £ & » @45 Tmales (4/+: 1,4/-:2, -/~
4) and 9 females (+/+: 5,+/-:1,-/-:3).

Bz ER (DA R R A48 % GFP positive cells, (2)PCR for Spgp
genes M ; #H P PCR for Spgp mice 24 % » £ £ % knockout mice PH & &
HEEMRE > E@mEAH 1/4 18 liver samples EBGMH AL ML A
h #5 GFP cell 34y £ 4/10 &2 R B RAANE G in e R B > 384k £
B 1~-8 18T B 0 %42 portal vein 89 B » mn (£ 0.06~0. 2% A% 4%
% &% %2 358 & (donor) * {23 R A& regeneration nodules

JHIEE R %L~ knockout mice H mfgig AR & MBI R —
mitotic figures, it B & cell necrosis &% %. Mmwild type £ K 81&F fatty
change, 4 Cholic acid feeding &9 & f| knockout mice necrosis £ EA# |

wild type fatty change £ 5A#3.



3. B alitmpn 54

#1924 sPgp knockout mice #iTH Mo it - v A KB ERKAEE
e o [RGB E Rk 100 Rad B4 &% ARRCE 4T 5 KUEA [x 10° 48 GFP
transgenic mice #9 B Hisa e > BB F 7] 2L 900 Rad (wild type) A 700 Rad
(knockout mice)#8 4 &% * I tail vein injection ZFH R * JEA 1x 10° 18
GFP transgenicmice 89 B % 4= 88> LA4E % total bone marrow replacement. #
Mgz £ B8l cholic acid feeding R3%4v liver damage.

Mk FRitmAe £ recipient LB > AHBBEAL RV A & GFP
fluorescent 7 % # R 8B & irradiation 2 £ & H # A host liver #yibdp
34 —18 high power field & —18 GFP positive cells » $X PCR method
detection * # 11/12 % knockout mice % positive: @348 % % 4 B w8
samples » # 4 41/51 18 samples % positive °

% # & irradiation % & (Bp bone marrow transplantation)® B %4 14

X

H + @ % knockout mice s & & & irradiation % & & GFP cells # AL f 8]

4

» R % knockout & wild type 4241 B 33 T8 & 3 £ 5-10 percent

B
e
e

of cells positive (Fig5): @M flowcytometry # X #% isolated hepatocytes
test % & % K 8 H 20% positive, i e & 4 7 BEAT ta iR i&42 F knockout liver
cells AAum e BYTFThRzFmipdHiisaywild type cells tefs
%o Rtafnrn S RE RB ZHARBARET T MRS EGEL &
8 58 o fo AL 5] 12.<0. 001%, AR BHAR & X RRAZ LR L RMH i Tk
0.1~20% -

F b AEASH P o B IR R AR T R E 24y donor cells £ F &



W A ATmAn 0 £ RIIEE S 4 norphology &K F S AT &£ A kupffer

cells, % —#k#mfad] morphology % liver cells, #1784 immunof luorescent
staining # sPgp (BSEP) proteins > # R FHie iz 214 2 sPgp stain
is negative, MATtmBE A3 4 2 t7 B 1% @ °T W& 2] positive cells. 28~ F & fa i
TH#e:R 48 hematopoietic cells #9PEf S# %L 4 transition {rom progenitor

cells to hepatocyte #y development M.

4.BSEP/sPgp AR £ R A FHAB AR 1L

B PFIC-2 RS2 2% * AT T A sPgp knockout mice 32 54
Pleg A B &3 > &38R 13 days old & sPgp knockout mice Z liver » #-#%
A mIE it - B R4eE total liver RNA, #t Real-time RT-PCR sAo#% H 48
Mgk B &3 ey AR 845 :mdrla, mdr2, mrp2, mrp3, ntcp,
oatpl, oatp2, oatpd, ficl, hmge, fxr, abcgd, abcg8, 1xr-a, 1xr-b, ppar, pxr ¥ 4
B - 23 mdr2, mrp3, ntcp, ficl, hmge, lxr-b, and pxr # up-regulation &9
3 % 0 B8~ R4 transporter 4& sPgp #:% 8% - 9T 4E4%5 % compensation &9 A &
pL & cholesterol-bile acid metabolism &yi8 @42 2|3 % - A5 > oatpl =
£ T T M T A L AL AT YR BR 2R B b SHES - BT fe b &k ) BB B v ROl (uptake)
B BEEE AL - B ANCEBRYRRANEEEEEART - £wild
type - mrp2, mrp3, ntcp, ficl,hmge, pxr 2 &M E » ER R A K EE
S ERRE Mmoatpd ERARZAREM - AR ABEARERM - BRIH
HEFALENRMERMBRLLN BREET QAN FZRRARM > TH

RERBALARLETHBETHENEA -



5. B TmE oNLB

#E %A BC Cancer Research Centre W¥H $ FHEMELR - Rk & TH
P e IR R E 2T 44548 o BC Cancer Research Centre #9&4h ¢ w2 &7

UBC joint animal facility (JAF) #¢9— & » st UBC &4 884 Fw £ B E AL T
Hi8 - 42 BC Cancer Research N3 $ KA E 2 AEE R A R B RS H
1@t 40 % 89 Terry Fox Laboratory, »AR& & #0884 % B %69 Department of
Advanced Therapeutics. BC Cancer Research Centre # JAF £ £ 1% mice &
EOMMERMAER  PAOHIRS  AAI6MBHBE  RARBEI R

B FHRMAREIRILIR - F 5 T% ¥ 4% transgenic mice & Knockout mice * 4,
B REHTRELAR A G MLE. N T SARAE T L0 TRBEALEAN
BikiaR BT JAF FRAABN ARSMAAB LT AFRE P RAAL
AR ATRAEHMARERAEEE  EERMATRIAT » ABA 2 B2

Mo RTUKBRGRG BN BABRBEM - T SABRTHE A
T REBEEHRABHER Pl R ETmitT B MWEREE S
FHOMBEERZITRALR  AE—Hemil BT AR EGK
BEHATERGKAERRY B HREPY  RAXROXTEREE -
&H HIEIRFSA B BBk R F - AIMEERERRAERTS AW
{8 laminar flow hood, TH#w @ FERFIFEST > K-FH XA full-booked, % #H
AR B nice 9 F BT+ FTR. ETREGARTRA LRGAR
ABRELEBMALE » £ tail vein injection, drug administration, &%
EHEEFERGFH RRERIBAA TETREF. £2EREEES

e B8 F & 0 15154509 % Research Centre F S F R A B 548



office B EFABREEBUMATRNFE EXRFLPIAEHFEH B THE
BAE HEANS LB F Pl £k EREEE - 422 > BC Cancer #9#)
B CHEABRRAR- BREE RBFELFRRVWA ERESHAEMAEAL
UBRAMFENEE ERHYTRIKERS  LXBARAANKENELE

6. wEREHLERRED

o g AR E L& B%(BCChildren’ s Hospita) B #H & » 4 BC
Woman' s Hospital £RM»E—RE » LEBRTATILAE - RRBB AR
BRMBRN Sy > B 4K — & Chan’ s Centre AHFRGH P . KRB/ LK
£ xEZNE FH A HLREH 2 Dr. Eric Hassall » 28 L5
EHZPS R RSB RA R EEREG RO R BH(fellow) &% -
PIs8ftn REBRGAPISAEERMARL  BERZHELFEFRISH - RAOR
AR RBEREHAAR DM AAEHHRE > RAELFRAOHHA
Dr.Hassall #4945 % F93% > U85 B B &4 £ inflammatory bowel disease %
EoBARS GG EBAMR PG TIe LA EERSHE  BiE@nA
EXBTHEGFERBYS  Drolassall UM LM odisgs BRA
e tE R Btk A EMIMARHTTERE R TRBLEF @I ST
FTHOMESAYE BLAEARTOSHMLER ROFFIBAR—R -2
A SLERREHRER RREAAEH -LAELHERAESTE T RN
FoAHFRGRALE  BERAAMNRERRT MR ANRBR © Ao

inflammatory bowel disease, # & constipation % ' #FRABMHETEEZE T



MEFRBEBRRA ErmeyER 0 £ Gl section R R4 L E P4 &
BAFSRBRUBRENE LSRG BT HEA DRI LEBARR
Wl E . P ayRER) o

HAE @B CEREAGEA ~RAHB(EMZEFAL) - & Fellow
k%% B 547 0 sbR3R4 89 & — 18 acute pancreatitis &9 %] o B shE R
% d Dr. Baker £ s & 8955 A B — 18 prolonged jaundice &) premature
infant. K& L EHZMIGW KA - LERRORACERHBE LA T AHE
MEEERERARGRE R~ FA=ZBAKKE  —BABNRLE 5 IE

R R o MARERAR B kAR BRI d A H B AR HT



Y
A2 &ERER sPep AR ERIABBG IR EHRAZREE AL
A m A BENRE  THEABHBHAB L i X B EZRE &
R E T8 o AR BLIE 15 2 B F » )40 Retrosine % » o #5445 AT R #5 44,74 Ho 3%
HEERAGOTRIAES -
2. RPMET G
(DAAT B3| CHTB6/J A & FYB/NJ & 1@ strain = sPgp knockout > 4§
e iTmpn s A XA RAR GHZHAR - ETREMEA chronic liver injury
49 mice model > #A8 M Z AR A 8 # B S A,
(2) % B o4 5 s BONT 4m B 73 B AT - SAPIBRE JRUAT AT RAT m B 0 8 > R E
BB B LTS RGBT R A e L TIE At &
RN m it R R X bR AT FEA -
(3)#» human progressive intrahepatic cholestasis(PFIC)&9## % « # R =T
TS A

A. 8B %% 645 lipid-containing diet L% calorie intake &9 ## %5

%

B. Apoptosis and necrosis in liver of PFIC

C. Peroxidation injury in liver of PFIC

D. Cell therapy, including hepatocyte, liver progenitor cells, and

bone marrow cells
E. Pruritus: the abnormal bile acids participating the mechanisms

of pruritus in PFIC and cholestatic liver diseases and its therapy
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l. ARABRS S5 HBNAAREREMG TR BT TURFEMGE A
HMEFE > 6T RART R R HH 0 #l4e anitbody, clone, & mice ¥% -
KK &Y 8 4 5 7oL

2. BHFARLEERNIEGEEZHOEM  S— B oA L4 ETEN > 3T
RUEF A BRHAXHHRATAERA -

3. BAEGM T wthshE o B RA(nice) 2T RTEMAAMAGH B
mice genome ° mice atlas #3 7 a% > trangenic A& knockout mice #9i&/&
ik U R B L% mice microarray 8948 & > #8H #17* mice research &94%
BRUABRMEANEZHEMT RSN E  JHIHNHHTRE A S £ LH
T E BATHEAT » BRI s A& T laninar flow hood A > T# %
BOH TR A 2 AL

4, BEARBARRAR I OAEHALAREE  BEBAY G EH !
B AR RRBERGHMPAETEL > EREBERBFBITHRTMRAA
AR HNERMAAL AN T ER KL RBEAAR R F 645
RIABBAALEFEIHNERRER(EREAR S BB A RIITHR
B BIRHNAHRALAERAERANEBME IS flo B TRERLBH
REF  BAEFORS S FRERARE R R XIFAN B 40
B ARE R ik~ B IRIER ~ R oM - AATRERGH RN ESL - B
BAREHAEAEEARERATUE B ELRARGERR A 57 -

5, BERBEMBERERAEE KM BARE A RIIHMALRMERSE

B2z ANt SNZHARATABRESARRGT B -



REFTRHEABRAHMTHAR{IBERESHR G 2R RS2 TR
FRERGER RTHMARBZ  SHEREGHEREMEH  ARELE 2
B B R AR B RAFES  HisRRATABERH - B e
BAMHRRERA T~ LR REHNARGARLEGHBRGBRBRY
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Fig. 1 Liver of spgp-/- mice is enlarged

Wild type Spgp knockout

Fig. 2
Bile Flow Rate (BFR) is reduced in spgp -/- mice
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Fig. 3 Secretion of taurocholate into the bile is impaired in spgp -/- mice
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Fig4 Body weight decreased after Cholic acid feeding in the first week in male

kockout mice
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Fig. 5 sPgp (-/-) Male mice, 10 months old, 6 wks after BMT

Green fluorescent cells presented at periportal area
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