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•N on-alc oholic s teatohepatitis (N A S H )is c au s ed by abnormallipid ac c u m u lation in
hepatoc ytes , res u ltingin liverinflammation and eventu alfibros is

•N A S H affec ts 5% ofA meric ans , withris inginc id enc e d u e to inc reas ingrates ofobes ity;
c u rrentlythere are no effec tive treatments forthis c ond ition

•P rimaryB iliary C holangitis (P B C )is a au toimmu ne d is eas e ofthe liverthatres u lts in
d es tru c tion ofthe bile d u c ts lead ingto c holes tas is , inflammation, and fibros is

•The FXR pathway, whic hregu lates lipid metabolis m and bile ac id prod u c tion, repres ents
a therapeu tic targetforthe treatmentofbothN A S H and P B C

•Enanta P harmac eu tic als , Inc . has d eveloped a novelFXR agonis t, ED P -30 5, whic hwe
tes ted here in mod els ofN A S H and P B C

Figure 2. Study Animal Body, Liver, and Spleen Weights. Rod ents were s ac rific ed immed iatelyafterimaging. Gros s
meas u rements inc lu d ingbod y, liver, and s pleen weights were d oc u mented for(A )C D A H FD mic e and (B )B D L rats . In both
mod els , rod ents treated withO C A were s mallerand had les s gonad aland vis c eralfat(* p<0 . 0 5). O C A -treated livers weighed
les s , and had les s fattyac c u m u lation withmore fibros is c ompared to pos itive c ontrols . L ivers treated withED P -30 5 weighed more.
The ratio ofs pleen to bod y weightwas inc reas ed in the O C A grou ps , ind ic ative ofad vanc ed liverfibros is and portalhypertens ion.
* <0 . 0 5, * * <0 . 0 1 , * * * <0 . 0 0 1 , * * * * <0 . 0 0 0 1 .

Figure 1. Experimental Design Using Two Different Rodent Models of Fibrosis. (A )C holine-d efic ienthighfatd iet(C D A H FD ).
C onc omitantd ietaryremovalofc holine with60 kc al% fatres u lts in s teatohepatitis and liverfibros is within 6 weeks oftreatment.
(B )B ile d u c tligation (B D L )res u lts in obs tru c tive jau nd ic e and hepatic nec ros is and fibros is within 2 weeks . ED P -30 5, a novelFXR
agonis t, was given atlow (10 mg/kg)and high(30 mg/kg)d os es foreac hmod el. O betic holic ac id (O C A )was given to C D A H FD
mic e ata d os e of30 mg/kg. In B D L rats , O C A was given atboth10 mg/kgand 30 mg/kg; the higherd os e was lethal. N =8 forall
treatmentgrou ps exc epts ham (N =4).
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CONCLUSIONS
•ED P -30 5 red u c ed liverfibros is in C D A H FD and B D L rod entmod els offibros is

•O C A u nexpec ted lyinc reas ed fibros is in bothrod entmod els ; animals in this mod elwere s maller, s ic kerand had a
highermortalityrate

•EP -3533 and Gd -H yd s ignalintens ityc orrelated withhis tologic , genetic , and bioc hemic almarkers offibros is ; both
probes have s horthalf-lives with renalexc retion and s hou ld be s afe fortrans lation into hu mans where theymaypred ic t
res pons e to anti-fibrotic therapybetterthan trad itionalbiops y

RESULTS

W eek0 W eek6 W eek12

C D A H FD
S tarts

FXR A gonis t
S tarts

Image with
Gd -H yd

A

D ay 0 D ay 4 D ay 1 7 –1 8

B D L
S u rgery

FXR A gonis t
S tarts

Image with
EP -3533

B

A. CDAHFD: Body, Liver, and Spleen Weights

Figure 4. Hydroxyproline Quantification as a Surrogate of Collagen Deposition and Marker of Fibrosis. (A )C D A H FD mic e
treated withO C A had more hyd roxyproline than pos itive c ontrol(C D A H FD ), while C D A H FD mic e treated withED P -30 5 30 mpk
had les s . (B )Rats treated withO C A had s ignific antlygreaterhyd roxyproline levels c ompared to pos itive c ontrol(B D L ), while rats
treated withED P -30 5 30 mpkhad les s .

Figure 5. Histologic Sections of CDAHFD Treated Mice. H & E (A -C )and S iriu s Red (D -F)his tologyofC D A H FD mic e withou t
d ru g(A , D ), treated withED P -30 5 30 mpk(B , E), and O C A 30 mpk(C , F). ED P -30 5 treated mic e have les s fibros is c ompared to
C D A H FD and O C A grou ps . O C A -treated mic e have les s s teatos is bu tmarked lymore fibros is c ompared to othergrou ps . (G)
C ollagen P roportionalA rea. D etermination ofc ollagen s u rfac e area c overage as a s u rrogate meas u re ofliverfibros is via analys is
ofS iriu s Red s tainingu s ingImageJopen s ou rc e s oftware. S imilarto hyd roxyproline, O C A treatmenthad s ignific antlywors e
fibros is , whereas the ED P -30 5 grou ps had les s fibros is than pos itive c ontrol.
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Figure 6. Histologic Sections of BDL Treated Rats. H & E (A -C )and S iriu s Red (D -F)his tologyofB D L rats withou td ru g(A , D ),
treated withED P -30 5 30 mpk(B , E), and O C A 1 0 mpk(C , F). ED P -30 5-treated rats have les s fibros is than B D L onlyand O C A
grou ps . O C A -treated mic e have marked lymore fibros is c ompared to othergrou ps . (G). C P A forB D L rats . S imilarto
hyd roxyproline, O C A treatmenthad s ignific antlywors e fibros is , whereas the ED P -30 5 grou ps had les s fibros is than pos itive
c ontrol.
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Figure 9. Collagen-targeted MRI in BDL Rats. (A )Rats thatu nd erwenta s ham proc ed u re orB D L were imaged 1 7 -19 d ays pos t
s u rgery immed iatelypriorto (pre Gd )or45 minu tes pos t(pos tGd )injec tion ofthe c ollagen-targeted peptid e probe EP -3533. (B )
L ongitu d inalrelaxation rate (R1)was meas u red immed iatelypriorto and 45 minu tes pos tinjec tion ofEP -3533. The c hange in R1
(ΔR1) was  as s es s ed  as  a meas u re of fibros is .  ED P -30 5 30  mpkd ec reas es  c ollagen-targeted  molec u lar M RI.  
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Figure 10. Collagen crosslinking-targeted MRI in CDAHFD Mice. (A )M ic e given regu larc how (s ham)orc holine-d efic ienthigh
fatd ietwere imaged after12 weeks ofd ietand 6 weeks ofd ru gtherapy. Images were c aptu red priorto (pre Gd )and 25 minu tes
pos t(pos tGd )injec tion ofthe c ollagen c ros s linking-targeted peptid e probe Gd -H yd . (B )T1 intens itywas meas u red immed iately
priorto and 25 minu tes pos tinjec tion ofGd -H yd . The relative inc reas e in s ignalto nois e ratio (S N R)was c alc u lated as { S N R(P os t
Gd -H yd )-S N R(P re Gd -H yd )}/S N R(P re Gd -H yd ). ED P -30 5 30 mpkd ec reas es c ollagen c ros s linking-targeted molec u larM RI.

Figure 8. Expression of Fibrogenic Genes. P C R analys is ofliverRN A . C ollagen-1 expres s ion is s ignific antlylowerin animals
treated withED P -30 5 30 mpkc ompared to pos itive c ontrols in (A )C D A H FD and (C )B D L mod els . L ivers treated withO C A have
marked lyhigherc ollagen and S M A expres s ion relative to the ED P -30 5 30 mpkgrou pin the B D L mod el.
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Figure 3. Serum Liver Function Tests and Lipids. (A )C D A H FD mic e treated withO C A had s ignific antlyelevated A L T, A S T, and
A L P . There was no d ifferenc e to biliru bin levelbetween grou ps . C D A H FD mic e treated withED P -30 5 had s ignific antlygreater
albu min than the O C A grou p. B othED P -30 5 at30 mpkand O C A at30 mpkwere as s oc iated withs ignific antlyred u c ed
triglyc erid es c ompared to c ontrols . (B )ED P -30 5 atbothd os es and O C A were as s oc iated withred u c ed A S T and A L T c ompared to
B D L pos itive c ontrol. A llB D L treatmentgrou ps had elevated biliru bin c ompared to s ham .
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B. BDL: Body, Liver, and Spleen Weights Figure 11. Expression of Lysyl Oxidase Isoforms in CDAHFD mice. P C R analys is ofliverRN A . L ys yloxid as e (L O X)c ros s -
links  c ollagen via ald ehyd e mod ific ation of εamino grou ps  on lys ine res id u es .  The Gd -H yd probe bind s  to thes e mod ified  grou ps .  
There was a d os e-d epend entred u c tion in lys yloxid as e expres s ion withED P -30 5 treatment. ED P -30 5 30 mpkwas as s oc iated
withs ignific antlyred u c ed expres s ion of(A )L O X (F)L O XL 4. O C A was as s oc iated withinc reas ed (B )L O XL 1 expres s ion
c ompared to ED P -30 5.
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