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Background
• Metabolic dysfunction-associa ted  stea totic live r d isease  (MASLD) and  m e tabolic 

dysfunction  a ssocia ted  stea tohepa titis  (MASH): Preva len t and  se rious d isease , 
cha racte rized  by stea tosis, in flam m ation  and  fib rosis in  the  live r.
• MASLD pa tien ts: Highe r a ll-cause  m orta lity. 
• MASH: Com m on reason  for need  for live r transp lan ta tion  in  the  US.

• To deve lop  trea tm ents, an im a l m ode ls of MASLD/MASH a re  needed!
• There  a re  m any roden t m ode ls of MASLD/MASH ava ilab le , however, in  som e  scena rios 

non-roden t m ode ls a re  needed .
• Our hypothesis: Göttingen  Min ip igs on  a  choline -de ficien t h igh  fa t d ie t (CDAHFD) is a  

use fu l m ode l of MASLD/MASH.
• Aim  of study: Thorough  cha racte riza tion  of phenotype  in  CDAHFD-fed  Göttingen  

Min ip igs, with  specia l focus on  the  e ffects of a  chow-reve rsa l pe riod  and  com parison  
to  hum an  d isease  and  othe r m ode ls.
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Study design
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t0 t1 t2

• Göttingen  Min ip igs on  CDAHFD for 3 or 4 m onths, fo llowed  by 11-week chow reve rsa l 
pe riod .

• Plasm a  leve ls of ALP and  AST a t 2 m onths used  to  de te rm ine  dura tion  of CDAHFD feed ing
• Ultra -sound  gu ided  need le  b iopsie s collected  from  the  live r during  the  expe rim en t  
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Resu lts

• Minip igs on  CDAHFD ga ined  we igh t, and  m a in ta ined  the ir bodyweigh t during  the  
chow- reve rsa l pe riod

• No anaem ia
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Pla sm a  param ete rs
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Live r h isto logy
• Pronounced  stea tosis, 

in flam m ation  and  fib rosis in  
the  live r a fte r 3 or 4 m onths 
on  CDAHFD

• Chow reve rsa l led  to :
• Marked  reduction  of 

stea tosis
• Reduction  of in flam m ation
• No reduction  of fib rosis
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Live r h isto logy
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Quantita tive  im age  ana lysis
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Com parison  of m in ip ig  and  roden t m ode ls to  hum an  d isease
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Comparison to human patients with 
mainly metabolic alterations

Comparison to human patients with 
pronounced liver fibrosis

• Com bined  eva lua tion  of in  vivo pa ram e te rs, live r h istology and  RNAseq
• This approach  and  pane l of roden t m ode ls described  in  de ta il by Vacca  e t a l., Na t Metab , 2024 Jun ;6(6):1178-1196
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Conclusion

• Göttingen  Min ip igs fed  CDAHFD for 3-4 m onths ga in  we igh t and  deve lop  a  d isease  which  
in  seve ra l a spects re sem bles MASLD/MASH, with  stea tosis, in flam m ation , hepa toce llu la r 
ba lloon ing  and  fib rosis.

• It is  possib le  to  repea ted ly collect live r b iopsie s from  Göttingen  Min ip igs to  m onitor 
d isease  p rogression  during  an  expe rim en t.

• Hepa tic gene -expression  in  CDAHFD-fed  m in ip igs has re la tive ly h igh  re sem blance  to  
hum an  MASLD/MASH pa tien ts.

• During  an  11-week chow reve rsa l pe riod , live r fib rosis pe rsisted  bu t stea tosis, SMA-, 
Iba1- and  CD45-positive  p roportiona l a reas were  decreased , ind ica ting  tha t the  induced  
d isease  to  som e  exten t reg ressed  when  CDAHFD was rem oved .

• What about response to pharmacological treatment?
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• Sim ila r find ings was reproduced  by a  
g roup  a t Se rvie r, tha t in  add ition  
va lida ted  the  e ffect of pharm acolog ica l 
trea tm en t with  obe ticholic acid  (OCA)

• The  trea tm en t e ffects la rge ly re sem bled  
the  e ffects dem onstra ted  in  a  p lacebo-
con tro lled  phase  3 tria l in  pa tien ts with  
MASH and  fib rosis (F2–F3), whe re  an  
im provem en t of fib rosis with  no  
worsen ing  of the  MASH was obse rved 1

1 Younossi et al, Lancet 2019; 394: 2184–96

J Clin Exp Hepatol, 2021 Sep 8;12(2):293–305

Pharm acolog ica l va lida tion
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Questions ?
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