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Introduction 
 

 The l iver  is  an  important  organ which performs 

complex funct ions  including metabolism,  synthesis  

and detoxificat ion .  As  a cent ral  metabolic organ the  

l iver  regulates  the  body's  energy supply,  secretes  a 

diverse  group of  essent ial  compounds  a nd detoxifies  

the toxic waste by inact ivat ion ,  recycl ing and 

excret ion  (Jamal et  al . ,  0222) .  

 

 Fulminant  hepat ic  fai lure  (FHF) is  a  mult i -

factorial  process  leading to instabi l i ty and 

derangement of essent ial  funct ions  such as  acid base 

balance,  energy supp ly and thermoregulat ion .  If  not  

rapidly reversed,  complicat ions wil l  lead to hepat ic  

coma by affect ing  the  brain  and kidneys .  With 

addit ional  organ fai lure ,  recovery becomes 

i rreversible  and leads  to a high pat ient  mortal i ty.  

The catast rophic fai lure  of  a  previous  normal  l iver 

is  one of  the  most  chal lenging emergencies in 

c l inical  medicine (Jamal et  al . ,  0222 ) .  

 

 Liver  cel l  t ransplantat ion  is  a procedure  that  

shows great  promise  for  the  t reatment  of  many 
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diseases  now treated  defini t ively only,  with  whole 

organ transplantat ion .  Organ transplantat ion 

involves major  surgery,  requires  the use  of  scarce 

donor organs ,  is  expensive and requires  l i fe -long 

immuno-suppression.  Potent ia l  advantages of  cel l  

t ransplantat ion  include a  s impler,  safer ,  less  cost ly 

procedure  that  takes  advantage of  current ly 

discarded l iver  segments ,  and could  use  s tem or  in -

vi t ro  expanded cel ls  (Gupta and Chowdhury,  

2991) .  

 

 Candidate  diseases for  l iver cel l  therapy 

include acute  l iver  fai lure ,  l iver  based metabolic 

diseases and end-stage chronic  l iver  disease .  There 

are  much animal  data  on  the  effect iveness  of  this  

t reatment  for  these condit ions .  There  are mounting 

data  on  the  safety and potent ial  effect iveness of 

l iver  cel l  t ransplantat ion  in  humans .  I t  is  now 

widely accepted  that  l iver  cel ls  have great  

regenerat ive  capaci ty in  vivo.  This  prol i ferat ive 

capaci ty enables t ransplanted  cel ls  to  reconst i tute 

in jured ,  or  metabolical ly defect ive,  l iver t issue 

(Mito  and Kusano,  3991 ) .  
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 Despite  the  spectacular  success of  whole  or 

part ial  l iver  t ransplantat ion  in  the  t reatment  of  acute 

and chronic  l iver  fai lure ,  and inheri ted metabolic  

diseases,  the  technique remains  complex,  expensive 

and associated with s igni ficant  morbidi ty and 

morta l i ty.  Furthermore,  the supply of  cadaver donor 

organs  has  remained constant  for  a  decade,  while  

demand for  t ransplantable  l ivers  is  increasing 

progressively,  outpacing the  avai labi l i ty of  donated 

cadaver  organs  (Jamal et  a l . ,  0222 ) .  

 

 Although the use  of  adul t  l iving donors  may 

abate  the  organ shortage to  some extent ,  th is  

procedure  is  not  without  s ignificant  r isk  to  the  

donor  and the  recipient .  In  view of  this ,  many 

invest igators  have evaluated  transplantat ion  of  

isolated  l iver  cel ls  as  a  less  invasive al ternat ive  to  

whole  organ t ransplantat ion  or as  a  “bridge” while 

await ing  the  avai labi l i ty of  a  donor  l iver  (Goldstein 

e t  al . ,  0221 ) .  

 In  contrast  to  intact  l ivers ,  hepatocytes  could 

be  cryo-preserved for  immediate  avai labi l i ty in  

emergencies .  Since the  recipient  l iver  remains  
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intact ,  the  metabolic r isk  of  t ransplant  re jec t ion is  

minimized and the  possibi l i ty of  subsequent  

orthotopic  l iver t ransplantat ion or  l iver di rected 

gene therapy remains open. This  minimally invasive 

procedure  requires  minimal  or  no  hospital izat ion,  

which should  lower  the  cost  of  the  procedure  and 

permit  earl ier  t reatment  of  inher i ted  or  acquired 

l iver  disorders ,  thereby reducing complicat ions  of  

the diseases  (Moshage  et  al . ,  3911 ) .  

 

 I t  is  ant ic ipated,  therefore ,  that  in  the  coming 

years ,  invest igators  wil l  focus  on identi fying 

a l ternat ives  to adult  p rimary hepatocytes  for 

t ransplantat ion  and methods  for  inducing select ive 

prol iferat ion  of the  t ransplanted  cel ls .  A brief  

discussion of  the  current  i ssues  in  l iver  cel l  

t ransplantat ion  fol lows.  

 

 However ,  more extensive cl inical  s tudies  and 

routine  c l inical  applicat ion are hampered by the 

shortage of  good qual i ty of donor  cel ls .  To 

overcome these hurdles ,  current  research  has 

focused on the search  for  al ternat ives  to  adult  

primary hepatocytes,  such as  l iver  cel l  progenitors ,  
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fetal  hepatoblasts ,  embryonic ,  bone marrow or  

umbil ical  cord blood stem cel ls  and condit ional ly 

immortal ized  hepatocytes.  

 Cross -species  hepatocyte  t ransplantat ion  is  

a lso  being explored.  I t  is  hoped that  ongoing 

research  wil l  permi t  the  applicat ion  of hepatocyte  

t ransplantat ion  to  the  t reatment  of  a  wide array of 

l iver  diseases.  

 

 Several  approaches  are  act ively invest igated  to 

offer  a  potent ial  solut ion  to  the  l imi ted  avai labi l i ty  

of hepatocytes  including the development of s tem 

cel ls ,  use  of  bone marrow, in -vi t ro expansion of  

primary hepatocytes  and use of  condit ional ly 

immortal ized  hepatocytes.  (Schumacher  et  al . ,  

2991) .  
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Aim Of The Work 
 

 The aim of  this  essay i s  s tudying of 

hepatocytes  t ransplantat ion  in  chronic l iver disease   
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Historical review of hepatocyte 

transplantation 
 

 How the concept of whole liver transplantation has 

been progressed to hepatocyte transplantation:  

 Hepatocyte  t ransplantat ion  and the  technology 

associated  with  i t  were  not  ideas  that  just  came out  

of  the blue.  Immortal i ty has been humankind ’s  

oldest  dream and produced the  chimera of  legend. 

The chimera has come true in  the  lat ter  hal f  of  the 

02 t h  century through the  development  of  advanced 

surgical  techniques  and invest igat ion  of  the  

re ject ion  react ion and  the  means  to prevent  i t .  Organ 

t ransplantat ion  is  now an establ ished therapeutic 

modali ty which enables  a  damaged organ to  be  

replaced with  a  funct ioning new one.  In  6591 ,  the 

f i rs t  exper imental  t r ials  of  l iver  t ransplantat ion  as  a  

t reatment  of  i rreversib le  hepat ic  fai lure  involved 

auxil iary l iver  t ransplantat ion  and  OLT in  dogs  as  

reported  by Cannon et  al . ,  at  the  same year  

(Goodrich et  al . ,  6591) .  

 

 The fi rs t  cl inical  l ive r  t ransplant  was 

performed at  6511 ,  but  long-term survival  was  not  

achievable  due to the  s tatus  of  medicine at  that  t ime 
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and lack of  effect ive  immunosuppressive techniques.  

After  the in troduction of immuno -suppressants  such 

as  azathioprine  and prednisone,  and technical  

advances  in  t ransplant  surgery,  l iver  t ransplantat ion 

was  no longer  an experimental  therapeutic  technique 

and by 6591  had become an establ ished method for 

t reatment  of  hepat ic  fa i lure.  Organ donat ion  f rom 

brain-dead donors ,  the  introduction  of  new immuno -

suppressants  such  as  cyclosporin and FK-921 ,  and 

the development  of th e  Bio-pump have resul ted  in  a  

marked improvement  in  the  outcome of  l iver 

t ransplantat ion .  The indicat ions  for  l iver  

t ransplantat ion  have expanded from end -stage l iver 

disease to  metabolic disorders  and acute hepat ic 

fai lure  and shor tage of  donor organs  is  now a 

serious  problem in  t ransplantat ion  medicine 

(Wiesner ,  6551) .  

 

  Partial  l iver transplantation:  

 While  only one l iver  is  avai lable from each 

donor,  the idea of  part ial  l iver t ransplantat ion  came 

from the fact  that  the l iver has an excel lent  

regenerat ive  capaci ty.  A large number  of  animal  

exper iments  conducted  in  the  6512s  confi rmed that  

part ial  l iver t ransplantat ion  was  technical ly possible 
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and that  t ransplanted part ial  l iver grafts  regenerate 

to  an  appropriate volume in  proport ion  to  the  s ize  of 

the recipient  (van der  Heyde  et  al . ,  6511) .  I t  took 

approximately 02  years  before  part ial  l iver 

t ransplantat ion  was f i rs t  applied cl inical ly.  In 6591 ,  

a  reduced-size adul t  par t ial  l iver  graft  was 

successful ly t ransplanted  into  a  pediat r ic  pat ient .  

Spl i t  l iver t ransplantat ion ,  which enables the  

t ransplantat ion  of  two part ial  l iver  grafts  from one 

donor l iver  into  two recip ients ,  was  f i rs t  at tempted 

in  6599 ,  and l iving-related  part ial  l iver  

t ransplantat ion  was  performed successful ly in  the 

fol lowing year .  The road  f rom whole  l iver 

t ransplantat ion  to  part ial  l iver  t ransplantat ion  was  

thus  completed  (Bismuth & Hussien ,  6591) .  

 

 In  Japan,  where organ donat ion f rom brain -

dead donors  is  not  permit ted ,  more than 122  l iving-

related  l iver  t ransplants  have been performed an d 

have produced bet ter  resul ts  than whole  l iver 

t ransplantat ion .  I t  has  al ready been confirmed that  

the  volume of t ransplanted  part ial  l iver  graf ts  

increases in proport ion  to  the  growth of  pediatr ic 

recipients .  The concept  of  part ia l  l iver 

t ransplantat ion  ut i l izing  l iver  segments  or  lobes  has 


