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Abstract: Hepatocellular carcinoma (HCC) represents one of the most prevalent primary liver malignancies. The activation of the
Wnt/B-catenin signaling pathway is frequently observed in HCC, contributing to tumor progression. Dynamin-related protein-1 (DRP-
1) is involved in apoptosis, tumor metastasis, and suppression of cell adhesion and migration. While DRP-1 and -catenin have been
reported in various tumors, their significance in HCC remains controversial. This study investigates the immunohistochemical (IHC)
expression of B-catenin and DRP-1 in HCC. Thirty HCC cases diagnosed within the last 15 years at our institution were included. IHC
staining with B-catenin and DRP-1 antibodies was performed on paraffin-embedded tumor and non-tumor tissue samples. Thus, the
expressions of these proteins were analyzed. Among 30 cases, 25 had a cirrhotic background, while 5 were non-cirrhotic. IHC analysis
revealed membranous -catenin reactivity in tumor areas in 29 cases, with one case exhibiting both membranous and nuclear
reactivity. Weaker immunoreactivity was observed in non-tumoral hepatocytes and biliary epithelium compared to tumor areas. DRP-
1 expression was absent in non-tumoral hepatocytes, while cytoplasmic immunoreactivity was statistically strong in 16 cases (53%)
(P=0.0008). No correlation was found between nuclear grade, lymphovascular invasion, serum AFP levels, necrosis, survival, and (-
catenin or DRP-1 expression (P>0.05). Our findings suggest a potential role for DRP-1 in HCC pathogenesis. While no significant
correlation with prognostic parameters was observed in our limited cohort, further multicenter studies with larger, heterogeneous
patient groups are warranted.
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treatment. Major risk factors for HCC include chronic
hepatitis B and C alcohol
consumption, metabolic liver diseases and exposure to

1. Introduction

Hepatocellular carcinoma (HCC) is among the most excessive

infections,
common primary hepatic malignancies, accounting for
approximately 85-90% of primary liver cancer cases (El-
Serag et al, 2007). Over the last three decades, its

dietary carcinogens such as aflatoxins (Yang et al.,, 2019).
Hepatocellular carcinoma may develop in a cirrhotic or a

incidence has been on the rise. So, early detection and
surveillance become crucial for achieving curative

rarer non-cirrhotic liver. While ongoing hepatocyte
damage and hepatocyte proliferation generally occur in
the cirrhotic background, some molecular changes begin
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to accumulate in hepatocytes. Some of the cirrhotic
nodules progress to the stages of dysplastic nodule, early
hepatocellular carcinoma and advanced hepatocellular
carcinoma. The process in HCC development is “low-
grade dysplastic nodule — high-grade dysplastic nodule
— early hepatocellular carcinoma — advanced
hepatocellular carcinoma” and occurs due to the buildup
of molecular changes (Nault et al,, 2014).

Key molecular changes include telomere shortening,
activation of TERT, and inactivation of cell cycle
checkpoint inhibitors (Schulze et al, 2015). The
molecular basis of HCC carcinogenesis has not been
clearly defined. Among the molecular signaling pathways
in HCC pathogenesis, the Wnt/3-catenin
signaling pathway is one of the most frequently activated.
Understanding this pathway's role in HCC and its
potential as a therapeutic target is therefore a major area
of research.

In many cancers, including HCC, mitophagy is essential
for cellular homeostasis. Mitophagy is a form of

involved

autophagy that eliminates damaged mitochondria, thus
ensuring the continuity of cellular homeostasis (Ma et al.,
2020). The control mechanism in the fission process,
which is the first stage of mitophagy, depends
significantly on DRP-1 (Eisner et al, 2018). DRP-1, a
member of the death-associated protein kinase (DAPK)
family in various tumors, has been shown to play an
important role in promoting apoptosis and suppressing
cell adhesion and migration and is involved in tumor
metastasis.

DRP-1 and [-catenin protein expressions are monitored
in various human tumors, including HCC. However, only a
limited number of studies have investigated their
expression in HCC and their importance is still
controversial. Our aim in this study is to
immunohistochemically examine the relationships of
DRP-1 and [-catenin expression with prognostic
parameters in HCC.

1.1. Structural Patterns in HCC

(HCQ)
patterns:

Hepatocellular  carcinoma exhibits  four
fundamental
pseudoglandular, solid and macrotrabecular. In 50% of
cases, a combination of these patterns is observed, with
the macrotrabecular pattern being linked to a poorer
prognosis. Additional histological characteristics include
the absence of a portal triad within the tumor, a
reduction in the normal reticulin framework, expansion
of hepatocyte plates and increased arterialization with
unpaired arteries or arterioles (Yang et al,, 2019).

1.2, Pathological Diagnosis

Since the classification of liver cancer is based on

growth trabecular,

morphological parameters, histopathological diagnosis is
the gold standard in defining HCC and its differential
diagnoses. Histopathological diagnosis of HCC is based on
World Health Organization (WHO) classification criteria
(Bosman et al,, 2010). The sensitivity of HCC diagnosis
based on liver biopsy depends on the location,

differentiation and size of the lesion, the experience of
the person who makes the biopsy and the pathologist.
Pathological diagnosis is generally more difficult for
nodules smaller than 2 cm in size (Roskams et al., 2010)
because these lesions are often well-differentiated
tumors (Forner et al., 2008).

Histopathological
hepatocellular tumors, namely significant cytological and
histological atypia and interstitial and vascular invasion,
may be missed by biopsy specimens. Therefore, the
diagnosis of early and well-differentiated HCC should be
further supported by immunohistological analyses for
markers associated with malignant transformation of
hepatocytes (Di Tommaso et al.,, 2007).

It is important to increase the sensitivity of these panels
by identifying new markers associated with malignant
transformation. Immunohistological
important to distinguish well-differentiated tumors from
moderately/poorly differentiated tumors (Durnez et al.,
2006).

criteria ~ for  malignancy in

markers are

2. Materials and Methods

This study analyzed the expression and topological
distribution of DRP-1 and B-catenin in 30 HCC cases
using immunohistochemical methods. The relationship
between protein expression and clinicopathological
features such as tumor size, histological grade, vascular
invasion, lymph node methastasis and background liver
status was also evaluated.

The cases included patients who underwent surgery for
HCC at the Department of General Surgery, Ataturk
University Faculty of Medicine Hospital, between 2005
and 2021. Of the 30 cases, 26 were male and 4 were
female. The study material consisted of 19 liver explant
specimens from transplanted patients and 11 partial
liver resection specimens from
metastatic HCC cases.

Tissue slides and pathology reports were retrieved from
the hospital automation system and re-evaluated to
confirm key histopathological parameters.
Immunohistochemical staining was performed to assess
the expression of 3-catenin (Figure 1) and DRP-1 (Figure
2). The results were statistically analyzed in relation to
relevant clinicopathological variables.

The normality of data distribution was evaluated using
the D’Agostino-Pearson test. Variables that did not follow
a normal distribution were reported as median values.
Comparisons of DRP-1 and (3-catenin expression between
infiltrative regions and adjacent non-tumorous tissue

non-transplanted

were performed using the chi-square test. Associations
between DRP-1 and -catenin expression and prognostic
indicators analyzed with Spearman’s rank
correlation test. A two-tailed P value of less than 0.05

were

was considered statistically significant. All statistical
analyses were performed using IBM SPSS Statistics.
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Figure 2: A- Cytoplasmic reactivity in tumoral cells with DRP-1, B- Strong cytoplasmic reactivity in tumoral cells with
DRP-1, C- Weak cytoplasmic reactivity in tumor cells with DRP-1.

3. Results

The findings obtained from 30 HCC cases, 26 males and 4
females, were as follows: According to hospital records,
13 patients had died by the time of data collection. The
tumor diameter was between 2.5 cm - 15 cm, and the
average diameter was calculated as 8.75 cm. Trabecular,
solid and steatotic patterns coexist in 14 cases. 5 cases
consist of solid pattern only. Solid and acinar patterns
were observed together in 5 cases. 5 cases consist of
acinar pattern. One case was diagnosed as the
fibrolamellar variant of HCC. The background liver tissue
was cirrhotic in 25 cases and non-cirrhotic in 5 cases.

In the grading made according to cytological atypia,

abundant cytoplasm and minimal nuclear atypia were
evaluated as Nuclear Grade 1 in 3 cases (no relationship
was observed between nuclear grade and patterns). 4
cases had prominent nucleoli, hyperchromasia, nuclear
irregularity and were evaluated as Grade 2 with mild
nuclear atypia. 14 cases had moderate nuclear atypia
characterized by nuclear hyperchromasia and nuclear
irregularity and were evaluated as Grade 3. 9 cases were
evaluated as Grade 4 with significant
pleomorphism, nuclear hyperchromasia and the
presence of anaplastic giant cells (Table 1). The presence
of necrosis was observed in 15 cases.

nuclear

Table 1. Grading of the cases according to their cytological atypia

Grade 1: 3 cases Grade 2: 4 cases

Grade 3: 14 cases Grade 4: 9 cases

Contains prominent
nucleoli, hyperchromasia,
nuclear irregularity, and
mild nuclear atypia

Abundant cytoplasm and
minimal nuclear atypia

Moderate nuclear atypia
characterized by nuclear
hyperchromasia and

Significant nuclear
pleomorphism, nuclear
hyperchromasia, presence of

nuclear irregularity anaplastic giant cells

In the immunohistochemical study, beta-catenin showed
membranous reactivity in 29 cases, and 1 case showed
membranous and nuclear reactivity. Cytoplasmic
positivity with DRP-1 is observed in 18 cases. While 11 of
these cases showed reactivity with a prevalence of over
50%, DRP-1 showed reactivity with a prevalence of less
than 50% in 7 of the cases according to the extent of
DRP-1 staining in the tumoral areas. These 7 cases

showing low reactivity were generally cases with low and
moderate nuclear grade.

Biliary epithelium was also observed to be faintly
immunoreactive with DRP-1. No statistically significant
relationship was observed between the important
prognostic parameters nuclear grade, lympho-vascular
invasion, serum AFP value, necrosis, survival and -
catenin and DRP-1 expression (P>0.05).
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DRP-1 expression was classified as either strong or weak
according to the intensity of immunostaining. While no
immunoreactivity with DRP-1 was observed in non-
tumoral hepatocytes, statistically strong
immunoreactivity was observed in tumoral areas in 16
(53%) cases (P=0.0008). Weak immunoreactivity was

present in two cases.

Membraneous expression of beta catenin was found to be
associated with a high degree of cancer differentiation
and lymph node metastasis (P<0.05). Nuclear expression
was observed together with membranous expression in
only one case (Table 2).

Table 2. P values for the relationship between (3-Catenin and DRP-1 expression and prognostic parameters

Prognostic Parameter [-catenin (p) DRP-1 (p)
Nuclear Grade >0.05 >0.05
Lympho-vascular Invasion >0.05 >0.05
Serum AFP level >0.05 >0.05
Presence of Necrosis >0.05 > 0.05
Survival >0.05 > 0.05
Tumoral vs. Nontumoral Areas - 0.0008
Lymph Node Methastasis <0.05 >0.05

4. Discussion

DRP-1 overexpression was noted in 58% of HCC cases.
DRP-1 overexpression was not observed in all dysplastic
nodules and also in non-neoplastic hepatocytes. Only
eight out of 30 cases (26%) were positive for both DRP-1
and B-catenin. In our study, no significant relationship
was found between DRP-1 and [-catenin expression and
prognostic parameters.

Many studies report that DRP-1 plays important roles in
cancer cellular processes, including mitochondrial
dynamics and apoptosis. However, there are also studies
showing that the expression and prognostic effect of
DRP-1 is different in various tumors (Zhao et al,, 2013;
Qian etal,, 2013; Lima et al., 2018).

DRP-1 expression varies across cell types and is
influenced by physiological and pathological conditions.
(Hu et al, 2017). Reports from lung cancer studies
showed that DRP-1 expression is controversial. Kim et al.
found that DRP-1 levels were significantly decreased in
lung cancer tissues, but Rehman et al. showed the
opposite (Kim et al, 2018; Rehman et al, 2012).
Immunohistochemical data showed that DRP-1 was
higher in lung cancer than in normal lung tissues, but
there was no correlation between DRP-1 expression and
histological differentiation, tumor size, tumor location,
age, gender, T stage and N stage. All these results
suggested that DRP-1 gene may participate in
tumorigenesis and growth. DRP-1 may be a molecular
marker for lung cancer diagnosis (Lima et al.,, 2018; Shen
et al, 2018). Increasing evidence shows that DRP-1
protein level is associated with cell cycle progression,
genome instability, cell proliferation, migration, invasion
and apoptosis in different cancer cells, including lung
cancer cells (Lima et al.,, 2018; Hu et al,, 2017; Shen et al,,
2018).

In a study conducted by Ma et al, it was shown that
suppression of mitophagy via cisplatin increased cell
apoptosis by inhibiting DRP-1 in HCC (Ma et al., 2020). In
a study conducted by Zhao et al.,, the downregulation of
DRP-1 by aerobic exercise in a mouse model of HCC was

examined (Zhao et al,, 2021). Since the effects of DRP-1
on HCC and its target modality have not been fully
determined, its effects on other cancers are also being
studied. There are also studies showing that DRP-1
expression is low in colon cancer (Hu et al., 2017). Zhai et
al. showed in their study that DRP-1 expression is
decreased in squamous cell carcinoma of the esophagus
and they associated this situation with the progression of
tumorigenesis (Zhai et al.,, 2014).

The results suggest that DRP-1 overexpression may play
a role in tumor differentiation. Simultaneous analyses of
DRP-1, -catenin, AFP expression levels may be useful to
determine the malignancy and metastatic potential of
HCC. New studies are required to elucidate the complex
interaction and coordination between DRP-1 and HCC.
Our results suggest that DRP-1 expression may play a
role in tumor pathogenesis in HCC. Although our study
with a limited number of cases did not find a significant
relationship between prognostic parameters and DRP-1
and (3-catenin expression, we believe that multicenter
studies with larger and heterogeneous patient groups
should be conducted. In conclusion, DRP-1, 3-catenin and
AFP expression levels in HCC can be attributed to the
development and progression of HCC.
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