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During organ cult ivation of p ieces  of the l i ve r  obtained f rom 49 pat ients  by punch b iopsy  
act ive growth with the format ion  of extensive zones of epithelial  and connec t ive- t i s sue  
cel ls  was obse rved  with m a t e r i a l s  f rom the l ive r  of 20 pat ients .  Successful growth was 
obtained with m a t e r i a l  f rom 6 of the 10 pat ients  with v i rus  hepati t is ,  8 of the 16 pat ients  
with chronic  hepati t is ,  2 of the 4 with chronic cholecyst i t i s ,  3 of the 8 pat ients  with benign 
p igmen ta ry  hepatosis ,  and the 1 patient with mi ld  acute dysen te ry  in the convalescent  s tage.  
The c h a r a c t e r  and ra te  of growth of the l ive r  depended on the type and stage of the patho-  
logical  p roce s s  in the patient .  

Several  invest igat ions have been made of growth of the pathological ly changed human and animal  l iver  
in t i ssue  culture [1, 2, 6]. The cha rac t e r  of growth of the l i ve r  in cul ture was found [2, 6] to depend on 
the type of the pathological  p r o c e s s  in the donor o rgan i sm.  In the acces s ib l e  l i t e ra tu re  there  were  only 
isola ted accounts  of cult ivation of the healthy human and animal  l ive r .  Some w o r k e r s  [1, 2] were  unable to 
obtain growth of the l ive r  f rom healthy rabbi ts ,  mice ,  or  man  in v i t ro .  However,  Laufs  and Walker [8], 
by improv ing  the method of Kalus et al .  [7], obtained an organ cul ture  of the l ive r  f rom healthy adult m o n -  
k e y s .  As ma t r ix  they used hemos ta t i c  sponge, and the a tmosphere  in which the cultivation took place con-  
s i s ted  of 60% oxygen, 5% CO z, and 35% a i r .  These  worke r s  concluded that these a re  the optimal  condi-  
t ions for  surv iva l  and act ivi ty  of the monkey l ive r  in organ cul ture .  

The object  of the invest igat ion desc r ibed  below was to study the c h a r a c t e r  and intensi ty of growth of 
organ cul tures  of the l ive r  f rom pat ients  with v i rus  hepat i t i s .  

E X P E R I M E N T A L  M E T H O D  

Pieces  of the l i ve r  of 49 pat ients  obtained by punch biopsy were  used for  organ cult ivation.  Cul t iva-  
tion was c a r r i e d  out on Aufs (Czechoslovakia) and HU (USA) Millipore f i l t e r e s  in Conway dishes  by a 
modif ied Grobs te in ' s  method [3]. The liquid phase  consis ted  of medium No. 199 with the addition of 20% 
healthy donor ' s  se rum,  kept for  30 rain at 56~ ; 1% glucose, 0.1% vi tamin  C, and 100 un i t /ml  each of 
penicil l in and s t rep tomycin .  The a t m o s p h e r e  used for  cultivation consis ted  of 60% oxygen, 5% CO z, and 
35% a i r .  Cultivation continued for  3 weeks and the medium was changed e v e r y  48-72 h. The f i l t e res  
were  fixed on the 4th-20th day with 96 ~ alcohol and stained with hematoxyl in .  

E X P E R I M E N T A L  R E S U L T S  

Active growth was obtained in 20 of the 49 biopsy spec imens  cultivated, in 13 there  was sluggish 
pro l i fe ra t ion  of the cel ls ,  while in 16 the explant  underwent nec ro s i s  (Table 1). 
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TABLE 1. Charac te r i s t i cs  of Liver  Growth in Organ Culture 
Depending on Pathological Condition 

Diagnosis 

Virus hepatitis . . . . . . . . . . . .  
Chronic hepatitis . . . . . . . .  
Fatty degeneration . . . . . . . . .  
Cirrhosis . . . . . . . . . . . . .  
Chronic cholecystitis . . . . . . . . . .  

Benign pigmentary hepatosis . . . .  
Other diseases . . . . . . . . . . .  

T o t a l  , . . 

Total 
number 
of 
biopsies 

10 
16 

1 
4 
4 

49 

Active growth [ Sluggish 
mixed predom-,I prolif- 
zones of mantly [eration 
growth ?~llttle" [of cells 

zones I 

14 

0 3 
0 5 
0 1 
0 2 
2 1 

3 0 
1 1 

6 13 

Necrosis 

16 

Fig~ 1. Activ e prol i ferat ion of all 
cells during cultivation of l iver  
mater ia l  f rom patient with virus  
hepatitis in the convalescent stage. 
Hematoxylin-eosin,  63 x. 

Of the 10 biopsy specimens obtained f rom patients with 
virus  hepatitis, active proliferat ion of all cells,  both epithelial 
and connect ive- t issue,  with the formation of extensive zones of 
growth in the ear ly  periods of cultivation (by the 6th-7th days}, 
was observed in l iver  explants f rom 6 patients in the con-  
valescent  stage.  All cells,  both epithelial and connective-  
t issue, soon began to prol i ferate  inside the l iver  f ragments  
(Fig. 1), and their  viability was maintained throughout the 
period of cultivation (up to 3 weeks)~ Liver  explants of 2 
patients with virus hepatitis undergoing biopsy at the height of 
the disease showed very  sluggish proliferat ion of both epithelial 
and  connect ive- t issue cells,  although the l iver  f ragments  s u r -  
vived until the 20th day of cultivation. 

In 8 of the 6 biopsy specimens obtained f rom patients with 
chronic hepatitis active growth was observed.  Seven of these 
specimens were taken f rom patients with active chronic hepatitis, 
and 1 f rom a patient with alcoholic hepatit is .  Of the 5 specimens 
giving only sluggish prol iferat ion 3 were obtained f rom patients 
whose chronic hepatitis was accompanied by cholestasis ,  and 2 
f rom patients in an inactive stage of the disease.  Liver  biopsy 
specimens f rom 4 patients with active decompensated or  sub-  
compensated c i r rhos i s  showed no marked evidence of growth. 

The charac te r  of growth in 2 of the 4 cases  of chronic 
cholecyst i t is  was different f rom that of the mater ia l  obtained 
f rom patients with virus and chronic hepatitis.  Around the 
explant, wide strat if ied epithelial zones with a few connective 
tissue cells were fo rmed  by the 8th day of cultivation (Fig. 2). 

In the explant itself macrophages  with yellow pigment in their  cytoplasm began to accumulate early,  and de-  
generation ensued. In all 4 cases  morphological  examination revealed loading of the hepatocytes with fat. 

When l iver  biopsy mater ia l  f rom 3 of the 8 patients with benign pigmentary  hepatosis was cultivated 
active growth was obtained with the formation of wide epithelial zones containing a number  of connect ive-  
t issue cells.  

With mater ia l  f rom patients with acute dysentery  (2 eases),  acute gas t roenterocol i t i s  of unknown 
etiology (1 case), duodenitis (1 case), b i l iary  dyskinesia (1 case), and mic rospherocy t i c  hemolytic jaundice 
(1 case) growth (with the formation of extensive, predominantly epithelial, zones) was obtained only by the 
use of l iver  f rom the dysentery  patient, while sluggish prol iferat ion was obtained with pieces of l iver  f rom 
the patient with gas t roenterocol i t i s .  
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Fig. 2. Sluggish prol iferat ion of 
epithelial cells during cultivation of 
l iver  fragment f rom patient with 
chronic cholecyst i t is .  Hematoxylin- 
eosin, 63 • 

From the theoret ical  aspect  the fact that organ cul -  
tivation of the l iver  is possible in vitro is itself evidence of 
the ability not only of cells  derived from the mesenchyme,  
but also of the epithelial cells of the adult human l iver to 
prol i ferate .  The resul ts  show that under cer tain pathological 
conditions metaboli tes formed in the l iver  t issue act as 
inducers or  dep res so r s  of regenerat ion.  For  instance, 
during organ cultivation of the l iver  from patients with 
acute and chronic lesions of the organ, cell prol iferat ion 
can be induced by metaboli tes  of hepatocytes in a state of 
degeneration and, in par t icular ,  of necros i s  and by metabo-  
lites of inf lammatory cel ls .  In the light of these findings 
it seems probable that in cholestasis  (syndromes associated 
with disturbance of bilirubin and bile acid metabolism) 
accumulation of metaboli tes  of these substances in the 
hepatocyte has a depresso r  or toxic effect on cell p ro l i fe ra -  
tion. 

In c i r rhos i s  the inability of the l iver  cells to undergo 
active growth in culture is evidently due to the chronic d i s -  
o rder  of the circulat ion in the l iver  and the t issue hypoxia 
charac te r i s t i c  of this d isease .  

Having regard  to the modern views on the immunological cha rac te r  of interaction between p ro l i f e ra -  
ting epithelial cells and derivat ives of the mesenchyme [4, 5] it can be postulated that the mechanism of 
these different patterns of regenerat ive activity of l iver  cul tures under different pathological conditions is 
immunological  in nature and follows the feedback principle.  This is seen par t icular ly  demonstra t ively  in 
the case of organ cul tures of l iver  t issue f rom patients with virus hepatitis in the convalescent  stage.  
Replication of the virus of infectious hepatitis in the lymphoeytes and hepatoeytes probably acts as an in- 
ducing factor  st imulating prol iferat ive activity of these cells.  The destruct ion due to the virus,  moreover ,  
induces sensit ization of the lymphocytes and macrophages~ Activated connective tissue cells, in turn, 
intensify the regenerat ive activity of the epithelial cel ls .  In active fo rms  of chronic hepatitis and c i r rhos is ,  
the observed effect of the virus takes place only in r a re  cases  o f  its pers is tence  in the l iver  cells after  
infectious hepatitis, and even then it is exhibited to a reduced degree.  The resul ts  showing the different 
types and ra tes  of growth of the adult human l iver  in organ culture when obtained f rom patients with dif-  
ferent  pathological conditions encouraged the hope that this phenomenon will become an additional diagnostic 
cr i ter ion.  
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