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Abstract:The  hepatic stellate cells were  first described by Kupffer in 1876, using  the gold chloride  method.  At that time these
cells  were  thought  to be perisinusoidal connective  tissue cells.  However,  a  misconception  by himselfin 1898 led to a  deep-rooted
confusions  in liver histology. I rediscovered  the original stellate cells by the use  of  Kuptfer's go]d method  in 1971. These cells
are  now  known  as the vitamin  A-storing cells which  locate perisinusoiclally and  produce co]lagens  and  other  extracelluLar  sub-

stances.  Three-dimensional entire forms of  the stellate cells are effectively demonstratcd by the Golgi's silver  method,  Their
dendritic processes wrap  the endothelium  of  sinusoids.  Numerous spine-like  microprojections  of  the stellate cells make  spotty

contacts  with  hepatocytes. The space  of  Disse is the space  between the endothelial  celI-stellate  cell  complex  and  the hepatocytes,
being bridged by the spines. Intralobular heterogeneity of  these  cells is examined  in relation to the microcirculation  and  the

fibrogenesis.
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Introduction: A  brief history

   Hepatic stellate cells were  first described by Kupffer in 1 876,
using  the gold chloride  method]･2),  In his preparations, the

black-stained star-shaped  cells distributed regularly  within  hc-

patic lobules. These cells were  located outside  ofsinusoids.

He named  these cells 
"Sternze]len

 der Leber  (stellate cells of

the liver)". Rothe  (l882)]) observed  clear inclusions in the
black-stained cytoplasm  and  thought that they might  be small
nuclei  of  the stellate cells, In l898, Kupffer`' changed  his
earlieT  opinion  and  concluded  that the ste]late  cells were  the

special  endothelial  cells  of  sinusoids  which  incorporated India
ink irijected. Kupffer's renewed  concept  was  widely  accepted

and  since  then  this designation was  given to the phagocytic
cells  in the  liver. On  the other  hand, investigators reported

several  perisinusoida] cells  independently using  ditTerent stain-

ing methods.

   By  the  use  of  Kupffer's gold method,  I rediscovered  the

original  stellate  cells  in 1971 S'.
 I proved that the  inclusion

bodies in the  cytoplasm  reported  by Rothe were  the  lipid drop-

lets containing  vitaminA  and  that the perisinusoidal cells such

as  Bcrkley's `granu}ar

 cells',  Zimmermann's  
`pericytes

 in the

liver', Ito"s `fat-storing

 cells', and  Suzuki's `interstitial

 cellsi

were  the same  cells  as  the original stellate  cells.  Since 1996,
the term 

"hepatic
 stellate  cells"  

fi'
 has been used  widely  in re-
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ferring to this perisinusoidal cell  type  in the liver, according  to

the  first designation by Kuptfer (1876).

Structure of  the hepatic stellate  ce]ls

   The  Golgi's silver  impregnation method,  which  was  first

used  by Zimmermann  in 1923 
"
 for llver histology, is only  one

method  to visualize  the entirc  profile of  the single  stellate  cells,

The cell consists  of  an  spindle-shaped  or  angular  cell body and
long and  branching cytoplasmic  processes (subendothelia] pro-
cesses),  which  encompass  the endothelial  tubes of  sinusoids  

H).

Some  processes penetrate the  hcpatic ccll  plates
(interhepatocellular processes) to reach  the neighboring  sinu-

soids  to taper offto  several subendothe]ial  processes. Accord-
ingly a single stellate cell wraps  two er  three, sometimes,  four
sinusoids  with  long processes. The total length of  sinusoids

surrounded  by a single  cell  is 60-140  pm  in the rat  liver,

   The subendothelial  processes are  flat and  have three  cell

surfaces;  inner, outcr  and  lateral. The  inner one  is smooth  and

adhere  to the  upluminal  cell  surface  of  the endothelial  cells.

Between  the two  ce]ls,  the basement  membrane-like  materials

are  intercalated. The  outer  cell surface,  facing to the space  of

Disse, is decorated with  short  microvi]lous  protrusions. The
lateral edges  of the subendothelial  processes are characteristi-
cally studded  with  numerous  spine-like microprejections  whose

tips make  contacts  with  the microvillous  facets of  Lhe hepato-
cytes  

V).
 Thus these microprejectiens  Tnay  be called as 

`hepato-

cyte-contacting  processes (HCP)', The stellate  cells  adhere  to

the endothelial  cel]s, and  on  the other  hand, make  spotty  con-

tacts with  hepatocytcs.

   The conspicuous  feature of  the stellate  cells  is the occur-
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rence  oflipid  droplets containing  yitamin  A2･ie}. TXvo types of
lipid droplets are discriminated; membrane-bound  (TYpe I) and
non-membrane  bound  (Type II). TlypeIis smaller  than  the

[(},pe II and  develop from  the multivesicular  bodies (MVB).
Senoo et al. ii)demonstrated  that retinol-binding  protein is in-
corporated  to MVB  ofthe  stellate cells via  coatcd  vesicles.  The
mechanism  of  development of  both types  of  vitamin  A-con-
taining lipid droplets jn the stellate  cells  is net  known.

lobular area  of  heterogeneity.Hepato]ogy 27:1098-1108

Intralobular heterogeneity of  the stellate cells

   The  stellate  cclls  in the centrilobular  zone  were  conspicu-

ously  dendritic with  long processes studded  with  spines  in com-

parison to those  emitted  by periportal elernents  
i2).

 Desmin
and  vitamin  A-storage in the cytoplasm  are  more  prominent in
the periportal zone  in the pig liyer. Within the single  zonc,

vitamin  A-containing lipid droplets are  largerat periportal than
midseptal  regions  

]i).
 Numbers of  inlet venules  of  the portal

yein  are much  less in the midseptum  than  portal regions  and

vitamin  A-low territory is compatible  with  sites  of  fibrogenetic

propensity during the hepatic fibrosis and  cirrhosis.
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