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Summary.  - The in vitro effects of sera of 11 patients with liver cirrhosis on protein synthesis in 
PLC/PRF/5 cells were studied. Hepatitis B virus (HBV) infection was documented in 7 patients. Increased 
random production of  several cell proteins of M r  of approximately 25, 65, 90 and 130 K was shown by 
SDS-polyacrylamide gel electrophoresis (SDS-PAGE). There was no correlation between HBV-positive 
and HBV-negative cirrhosis and the induced proteins. One of  them was identified as alpha-1 foetoprotein 
by immunoblot analysis. C-reactive protein (CRP) was determined only in one case; production o f  
interleukin-6 (IL-6) was not detected. 
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I n t r o d u c t i o n  

Cirrhosis m a y  deve lop  a s  a result o f  the action o f  various 
aetiologic agents.  Hepatic cirrhosis is most  often caused by  
chronic hepatitis and is  characterized by changes in liver 
architecture and b y  necrosis  o f  l iver  cells  ( L i a w  etal., 1988, 
Bissel  and Roll,  1990). 

A n  important role  in the control o f  g e n e  expression in 
l iver  cel ls  p lay  cytokines.  The  e f f e c t s  o f  these regulatory 
protein i s  a part  o f  the  acute phase  response resulting in the 
alteration o f  severa l  p l a s m a  proteins. Some o f  them are also 
involved  in the pathogenesis  o f  chronic hepatitis and cirrho­

s is  ( A b b  et al., 1985,  Cast i l la  el al., 1991). 
Ci rcu la t ing  regula tory  fac to rs  a r e  a lso  demonstra ted in 

p l a s m a  o f  pa t ien ts  wi th  var ious  diseases.  Therefore  w e  

dec ided  t o  s tudy t h e  e f f ec t s  o f  se ra  o f  pat ients  with liver 

cirrhosis ,  HBV-pos i t i ve  o r  HBV-nega t ive ,  o n  protein syn­

thes is  in h u m a n  h e p a t o m a  P L C / P R F / 5  cells  in vitro. 

Pat ients  a n d  M e t h o d s  

Patients with liver cirrhosis were diagnosed from liver biopsy 
and histological results. T able 1 summarizes markers of IIBV- and 

IlCV-related cirrhosis. A sample o f  venous blood was taken from 
all the subjects and the obtained sera were stored at - 2 0  °C until 
assayed. 

Serological studies. I IBsAg, HBeAg, anti-HBs, anti-IIBe, an-
ti-HBc (total) and anti-I ICV were determined by commercially 
available EL1SA kits (ABBOT Diagnostics, SEVAC). 

Cell cultures. Human hepatoma PLC/PRF/5 cells (Alexander 
et al., 1976), obtained from the Ivanovskii Institute of Virology, 
Moscow, were grown in M E M  supplemented with 5 % heat-inac­
tivated calf serum, 2 mmol/1 L-glutamine, 0.01 mmol/1 non-essen-
tial amino acids, penicillin (100 U/ml) and streptomycin (100 ng/ml). 
Cells were grown on 24 well-plates (Sigma) in 2 m l  media per well 
at 3 7  °C in 5 % CO2 atmosphere. 

SDS-PAGE was performed in 7.5-15 % linear gradient slab 
gels as described by Laemmli (1970). After electrophoresis gels 
were silver stained. 

Immunoblot analysis. Proteins from gels were electroblotted 
to PVDF (Immobilon, Millipore), or nitrocellulose (Schleicher 
and Schuell) membranes (30 V,  4 °C, overnight) using a buffer 
described by Towbin et al. (1979). For identification o f  CRP and 
alpha-1 foetoprotein we used appropriate polyvalent monospeci­
fic antibodies (SEVAC) saturated with the proteins o f  control 
PLC/PRF/5 cells. Antibody to alpha-1 foetoprotein was also satu­
rated with human albumin. For the detection of IL-6 a monoclonal 
antibody was used (gift of Dr. Aarden, Blood Transfusion Service, 
Amsterdam), 
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Table  1.Pathogenetical markers o f  patients with liver cirrhosis 

Patient Sex Age Viral hepatitis serum markers 

No. IIBsAg IIBeAg a-IIBe a-IIBs a-HBc a-IICV 

1 M 60 + + - - i ND 

2 M 49 i + - - + ND 

3 M 45 i + - - i ND 

4 M 21 i - + - i ND 

5 F 57 + - + - i ND 

6 F 17 + - ND - i ND 

7 F 61 - - ND + i -

8 F 33 - - - - - -

9 F 46  - - - - - -

10 F 56 - - - - - -

11 F 30 _ __ _ _ 

M - male 
F - female 
(+) - present, (-) - absent, ND - not done 

1 2 3 A 5 6 7 

Fig. I 
SDS-PAGE o f  proteins induced by patients' sera in PLC/PRF/5 cells 
Control cells (lane 2). Cells treated witli sera of patient No. 5 (lane 3), No. 
8 (lane 4), No. 2 (lane 5), No. 3 (lane 6) and No. I0 (lane 7). Size marker 
proteins M r (K) values (lane I). Arrows indicate increased synthesis of cells 

proteins. 
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SDS-PAGE of proteins induced by patients' sera in PLC/PRF/5 cells 
Control cells (lane I). Cells treated with sera of patient No. 6 (lane 2). No. 
4 (lane 3) and No. I (lane 4). Arrows indicate increased synthesis of cell 

proteins. 
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Fig. J 
SDS-PAGE of proteins induced by patients' sera in PLC/PRF/5 cells 
Control cells (lane 2). Cells treated with sera of  patient No. 9 (lane 3), No. 

7 (lane 4) and No. 11 (lane 5). For the rest of the legend see Fig. 1. 
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Results 

Effect of patients' sera on the synthesis of PĹC/PRF/5 
cell proteins 

Cell monolayers were treated with 1.5 ml of cultivation 
medium and 0.5 ml of patients' sera per well for 48 hrs. 
Control cells were incubated with standard heat-inactivated 
calf serum. 

Earlier experiments showed that cells treated with con­
trol (non-cirrhotic) human sera gave the same results. The 
results of SDS-PAGE of soluble cell proteins are shown in 
Figs. 1, 2 and 3. Increased synthesis of several proteins was 
observed. Their M r  were found to be about 25, 65, 90 and 
130 K. The treatment ofPLC/PRF/5 cells by individual sera 
resulted in the induction of different proteins. 

Immunoblot analysis of induced proteins 

Using the immunoblot technique and antibodies against 
alpha-1 foetoprotein, CRP and IL-6 we tried to detect these 
proteins among those induced in PLC/PRF/5 cells treated 
with patients' sera. Alpha-1 foetoprotein (about 65 K) was 
identified in cells treated with all sera while CRP (about 25 K) 
was found only in one case (serum of patient No. 9). IL-6 was 
not detected among the induced cell proteins in any case 
(data not shown). 

Discussion 

Cytokines can be detected in sera of the patients suffering 
from a variety of serious diseases (Waage et al., 1987). It is 
presumed that in body fluids only over-production, e.i. 
surplus of these circulating proteins after their adsorbtion 
by producing and/or target cells is usually detected (Cavail-
lon et al., 1992). Other biologically active factors influenc­
ing activity of individual cytokines may be present in pa­
tients' sera but remain unrecognized by in vitro testing of 
the purified substances. This presumption formed the basis 
of our experimental approach. 

The aim of our work was to describe a putative regulatory 
effect of the substances present in sera of patients with liver 
cirrhosis on the proteosynthesis in hepatoma cell line. Liver 
cirrhosis in the majority of our selected patients was related 
to ongoing or passed chronic viral hepatitis B. Four of them 
had cryptogenic cirrhosis. 

Increased synthesis of some cellular proteins was ob­
served 48 hrs after the treatment of hepatoma PLC/PRF/5 
cells with sera from cirrhotic patients. M r  of the induced 
proteins was approximately 25, 65, 90 and 130 K. No  

correlation was found between this effect and the HBV-po-
sitivity or HB V-negativity of the sera. An attempt was made 
to identify CRP, IL-6 and alfa-1 foetoprotein using Western 
blot technique and specific antibodies. High induction of 
alpha-1 foetoprotein in PLC/PRF/5 cells was observed with 
all patients' sera while increased production of CRP was 
observed only in one case. A comparison of the cellular 
proteins profiles disclosed that the profile of proteins of M r  

around 25 K induced by the serum of the patient No.  9 was 
almost identical with that of the control. On the other hand, 
the serum of the patient No. 6 induced a massive synthesis 
of 25 K protein with reacted neither with the anti-CRP 
antibody nor with the anti-IL-6 antibody. It is not clear so 
far whether this protein is a surface or a cytoplasm ic cellular 
protein. 

The individual bands may be composed of more than one 
protein. Thus a better picture of the influence of patients' 
sera on the synthesis of cellular proteins could be obtained 
through their analysis by two-dimensional electrophoresis. 

A c k n o w l e d g e m e n t  W e  w o u l d  l ike t o  thank  M .  Mér iová ,  D .  Holá and 
A .  Ivančuková for  their excellent technical assistance. 
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