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Summary. We have studied apoptosis in a subset of 
thirty hepatocellular carcinomas (HCCs) exhibiting 
neuroendocrine differentiation (ND). Apoptosis was 
assessed by use of in situ DNA end labelling, and was 
quantified employing a TdT labelling index. It turned out 
that apoptosis occurred in HCCs with ND, albeit at 
different rates. Apoptosis was visualized as a clearly 
detectable reaction product mostly localized in tumor 
cell nuclei and in apoptotic bodies. Almost no staining 
was observed in nuclei of multinuclear tumor giant cells. 
In HCCs with ND, apoptosis was not related to type or 
grade, but tumors mainly consisting of hepatocyte-like 
cells andlor clear cells showed a significantly higher 
apoptotic rate. This was also the cell type most 
frequently disclosing neuroendocrine features. The 
apoptotic rate was significantly higher in HCCs with ND 
han in a control group of HCCs not showing ND. The 
findings suggest that neuroendocrine differentiation in 
liver cell tumors is associated with an aitered pattem of 
programmed cell death, and that this phenomenon may 
therefore have an influence on clinical behavior. 

Key words: Hepatocellular carcinoma, Apoptosis, Liver, 
Neuroendocrine cells 

lntroduction 

There is increasing evidence that neuroendocrine 
differentiation does not only occur in tumors originating 
in neuroendocrine tissues, but also in neoplasms without 
an evident neuroendocrine phenotype in conventional 
histological sections (Bosman, 1989; Wright, 1990). 
This also holds true for neoplasms of the hepatocyte 
lineage. It has been demonstrated that hepatocellular 
carcinomas (HCCs) and hepatoblastomas may contain 
cellular components with carcinoid features (Barsky et 
al., 1984; Ruck et al., 1990). Furthermore, severa1 
studies have uncovered signs of neuroendocrine 
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differentiation in hepatocellular tumors not showing a 
carcinoid-like phenotype (Payne et al., 1986; Wang et 
al., 1991; Zhao et al., 1993). The detection of 
neuroendocrine features in hepatocellular carcinoma is 
of interest insofar as tumors with neuroendocrine 
differentiation may generally behave more aggressively 
than counterparts without such features (Arends et al., 
1986; Sarsfield and Anthony, 1990; Hsu et al., 1991). As 
in many renewing normal tissues and in other 
neoplasms, the growth of HCCs with or without 
neuroendocrine differentiation is not only deterrnined by 
cell proliferation, but also by cell death. Arnong factors 
operational in tissue cell loss, apoptosis as a form of 
programmed cell death holds a particularly important 
place. Apoptosis is now recognized to represent a 
widespread phenomenon that counterbalances cell 
proliferation to preserve tissue homeostasis and to 
determine the overall growth of neoplastic processes. 
Apart from factors stimulating the apoptotic pathway in 
tumors, protection against apoptosis through the action 
of bcl-2 has also been suggested to play a signifícant role 
in HCCs (Zhao et al., 1994). The detection and 
quantification of apoptosis based on conventional 
preparations is difficult owing to the fact that cell 
shrinkage, nuclear condensation, and chromatin 
fragmentation mostly occur during advanced stages of 
the process only, the halflife of apoptotic cells in tissues 
thought to be in the region of several hours (Searle et d., 
1987). It is, therefore, necessary to be capable of 
identifying apoptotic celis in an early stage of this active 
pathway (Allen et al., 1993). This can be achieved by 
use of in situ DNA end-labelling (ISEL; Gavrieli et al., 
1992; Ansari et al., 1993), which exploits the presence of 
DNA breaks occurring in nuclei of cells undergoing 
apoptosis. ISEL has previously been employed for 
studying severa1 liver diseases, including allograft 
rejection and end-stage liver disease (Afford et al., 
1995), and HCC (Hino et al., 1996). In order to assess 
the apoptotic rate in a distinct subset of HCCs with 
neuroendocrine differentiation, we performed a 
systematic retrospective study using ISEL on 30 HCCs 
with previously confirmed neuroendocrine features 
(Zhao et al., 1993). 


















