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Hepatocellular carcinoma (HCC) is one of the most prevalent malignancies worldwide, with a recently
increased incidence in Egypt. Its prognosis is still poor although many advances in its clinical study. In this
work the cell cycle regulation in relation to cell proliferation, as an important determinant of tumor behavior,
was evaluated in HCC, as a new aspect of interest in cancer research. The present work involved 27 patients
with hepatic focal lesions either being; HCC (group |; n =20 cases) or cirrhotic nodules (group II; n =7 cases).
In addition, five controls (group lll) with normal liver were studied. p27 production pattern, as an important
and recently studied cell cycle regulator, both at mRNA and protein levels was studied by RT-PCR and
immunohistochemistry (IHC) assay respectively. This in relation with IHC detection of proliferating cell
nuclear antigen (PCNA) as a cell proliferation marker. The present work reported that hepatic tissue
expression of p27 both at mRNA and protein levels was significantly decreased in HCC group compared to
other groups. However there is no significant difference could be detected in between group Il and lil.
Furthermore reduced p27 expression (nRNA and protein) was significantly related to tumor invasiveness,
advanced clinical stage and poor cellular differentiation. While no relation could be detected between p27
expression and either of patient’s age, gender, viral hepatitis status, a-fetoprotein, Child’s grade or vascular
invasion. In addition cytoplasmic expression of p27 was positively associated with increased tumor foci
number and poor cellular differentiation with a stronger and higher incidence in HCC patients. The present
work also reported increased positive rate of PCNA expression in HCC in comparison to other groups. PCNA
in HCC, as a cell proliferation marker was found to be positively associated with increased number of tumor
foci, advanced tumor invasiveness, stage and grade. PCNA expression was also increased with HBV and
HCV/HBV coinfection with no other significant data in HCC. Interestingly and in contrary to our expectation,
no significant relationship could be detected between the expression of p27 mRNA and p27 protein, as well
as between the expression of p27 (both at mRNA and protein levels) and PCNA in HCC group, while these
relations could be detected significantly in the other studied groups. In conclusion, reduced p27 and
increased PCNA expressions may play a great role in hepatocarcinogenesis and suggested to be significant
predictors of aggressive tumor behavior. p27 and PCNA may act independently with disturbed in between
relationship in HCC that may be responsible for carcinogenesis. Whether the expression of p27 protein is
regulated at the transcriptional level or by other mechanisms needs to be verified. Finally altered subcellular
localization and cytoplasmic sequestration of p27 may be an alternative way to inactivate p27 with a possible
evident role in HCC. These finding may help in planning new treatment strategies for HCC, however, large
scale in vitro and in vivo studies are needed.

epatocellular carcinoma (HCC) is one

of the most prevalent malignancies

worldwide, being the third largest
cause of cancer deaths (Zeng et al., 2002). In
recent years the rate of HCC is obviously
increasing in Egypt (Ezzat et al., 2005). The
prognosis of HCC still remains poor, although
many advances in its clinical study have been
made. With new discoveries in cancer
biology, one important aspect is the analysis

of molecular markers for cellular malignancy
phenotype, including cell cycle regulators
and. cellular proliferation markers (Qin and
Tang 2002).

Disruption of cell cycle regulation plays a
significant role in carcinogenesis (Sar chenz-
Beato et al.,, 2003). Cell cycle is tightly
controlled by the regulators, including cyclins,
cyclin-dependant kinases (CDKs) and their
inhibitors. The sequential activation and
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subsequent inactivation of cyclin-CDK
complexes govern the progression of the
eukaryotic cells throughout cell cycle. Cyclin-
dependant kinase inhibitors (CDKIs) are
potent negative regulators of cell cycle and
have two families on the basis of sequence
homology. The Ink4 familz, including P15"*
P16"* P18 and P19""™ specifically binds
to CDK4 and CDK6 and inhibits cyclin D
binding. The Cip/Kip family, including
P21°%", P27 and P57%"? binds to and
inhibits cyclin-bound CDKs (Polak et al.,
2003).

Among CDKIs, p27 is thought to have
crucial and important roles in a variety of
fundamental cellular processes (Philipp-
Staheli et al., 2001). p27 gene is located at
chromosome 12p13, normally localized in the
nucleus and was first identified in G1 cells,
where it binds to and inactivates cyclin A-
E/CDK2 complexes, thereby preventing cell
entry into the S phase ( Sherr and Roberts,
1999). In cell cycle, the period from the late
Gl to S phase is the important restriction
point for cell proliferation, whether cell pass
the GI1/S restriction point determines the
continuity of the cell proliferation. The most
direct protein at this GI1/S point is
retinoblastoma protein (pRb). Phosphorylated
pRb can bind to transcription factor (E2F) that
activate. DNA synthesis (Weinberg, 1995).
p27 can prevent this phosphorylation and
arrest the cycle at G1 phase (Alexander and
Hinds, 2001). The function of p27 as a
negative regulator of the cell cycle, suggests
its putative role as a tumor suppressor gene.
Under expression of p27 has been associated
with aggressive tumor behavior and reported
as a negative prognostic marker in a variety of
human malignances (Filipits et al., 2003 &
Anastasiadis et al., 2003). Reduced P27 levels
may result from an accelerated proteolytic
degradation (Zhang and Sun 2001). In
addition, it was recently reported that,
cytoplasmic displacement was an alternative
way to inhibit p27 activity, as it functions at

nuclear level, and this may play a role in
tumor development (Blagosklonny, 2002).
However, recently p27 has been reported to be
a favorable prognostic marker for disease free
survival in HCC (Fiorentino et al., 2000),
reports on P27 expression in HCC still scanty
and controversed as compared to normal and
cirrhotic liver, showing either increased (Zhou
et al., 2003 & Fiorentino et al., 2000) or
decreased expression (Armengol et al., 2003
& Lei et al., 2005).

Furthermore, it has been reported that p27
can be involved in the imbalance between cell
proliferation and apoptosis. Uncontrolled cell
proliferation and the imbalance between cell
proliferation and apoptosis are fundamental
features of neoplasms (Evan and Vousden
2001 & Fiano et al., 2003).

Immunohistochemical assessment of cell
proliferation can describe tumor
aggressiveness, probability of local recurrence
and metastasis potential (Saftoiu et al., 2003).
Proliferating cell nuclear antigen (PCNA), as
a cell proliferation marker, is a nuclear protein
that is synthesized in G1-S phase of cell cycle
(Kelman, 1997), the same point of action as
p27 (Sherr and Roberts, 1999) PCNA is an
accessory factor for DNA polymerase and
functions as a DNA sliding clamp. It is
required for DNA synthesis, replication and
repair. It is expressed at high levels in cycling
cells. Other PCNA functions include DNA
methylation and chromatin assembly (Kelman
1997). Increased expression of PCNA, as a
marker of cell proliferation was reported in
human cancers (Oh et al., 2002; Saftoiu et al.,
2003).

This work investigates the production
pattern of P27 in tumor tissue of HCC patients
both at messenger RNA (mRNA) level by
RT-PCR and protein level by
immunohistochemistry (IHC) assay in relation
to IHC estimation of PCNA. The subcellular
distribution of p27 is also investigated.
Correlation between these parameters and the
clinicopathological features is preformed, in a
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trial to delineate p27 and PCNA predictive
value and to verify their possible role in the
pathogenesis of HCC, which may help in
applying new treatment strategies.

Subjects and Methods

This work involved 27 patients (aged 53.6 + 6.2 years;
23 males, 3 females) selected from those referred to
Tropical Medicine Department, Tanta University, as
having hepatic focal lesions suspected to be
hepatocellular carcinoma (HCC), as initially diagnosed
on the clinical and abdominal ultrasound (US)
examinations.

The included patients underwent full history taking,
thorough clinical examination, plain chest X ray and
routine laboratory investigations as complete blood
picture, renal and liver function tests. Indirect
haemagglutination assay for bilharzial antibodies was
performed for exclusion (Fumouze Lab, France). Viral
hepatitis markers including HbsAg and Anti HCV were
tested serologically using ELISA kits (Diasorin, Italy),
and confirmatory PCR was preformed for HCV-RNA
and HBV-DNA detection using kits from Innogenetics,
Technologiepark, Belgium and Strategene, USA. a-
fetoprotein was also estimated by ELISA test (Diasorin,
Italy).

On abdominal ultrasound examination hepatic focal
lesions number, site, size, echogenicity and relationship
to all surroundings, vascular invasion as well as
regional lymph node involvement were carefully
detected. Additionally abdominal Triphasic Computed
Tomography (CT) was preformed in some cases, also
confirming abdominal US data. Patients with primary
tumors other than HCC were excluded.

Percutaneous ultrasonographically guided biopsy of
the hepatic focal lesions was preformed to establish the
diagnosis, using tru cut needle, after adjustment of
patient’s prothrombin time and platelet count.
Additionally as controls, five normal liver biopsies
were taken from the emergency hospital from non
hepatic subjects who undergone abdominal surgery.
Each liver core specimen was divided into 2 pieces;
one stored at -70°C for detection of p27 mRNA
expression and the other one was fixed in 10%
formaline in saline that referred to Pathology
Department where embedded in paraffin blocks for
histopathological examination.

Histological examination

Sections at 4 um were obtained and stained by
Haematoxylin and Eosin (H & E) stain for histological
diagnosis. Tumor cellular differentiation (grading) was
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also assessed according to Edmondson’s classification
(Craig et al., 1989). According to the histological data,
the studied subjects were categorized into:

Group I: 20 patients with HCC arose on top of
cirrhosis, group II: 7 cirrhotic patients with non
cancerous cirrhotic nodules and group III: five normal
controls. Informed consents were obtained from all
involved subjects before inclusion in the study.

No patient involved in this study had received
chemotherapy, chemoembolisation or underwent
radiofrequency sittings for their malignant hepatic focal
lesions. None of the studied subjects were bilharzial,
alcoholic or had cardiac, renal or autoimmune
disorders, also none of them treated with antiviral,
hepatotoxic or immunomodulating drugs within 6
months period before the commencement of this study.

Chest CT and bone scanning for group I (HCC)
patients were performed in suspected cases to detect
any lung or bone metastasis.

Then the tumor stage was clinically diagnosed in
HCC patients using cTNM system of the Liver Cancer
Study Group of Japan (LCSGJ) based on liver imaging
(Adrian and Bisceglie 1999) according to the tumor (T)
size, number (single/multiple), site (one lobe/both
lobes), as well as vascular invasion (To, T}, T5,T3,Ty);
regional lymph node involvement either absent (N;) or
present ( N;) and distant metastasis also either absent
(M) or present (M;). No case with regional lymph
nodes or distant metastasis was detected. Furthermore
the severity of liver disease in cirrhotic patients of
group I and II with or without HCC was assessed
according to modified Child-Pugh’s classification
based on their serum albumin, total bilirubin,
prothrombin time, presence and grade of ascites and
encephalopathy (Kurt et al., 1996).

Detection of p27 mRNA

semiquantitive RT-PCR

expression by

o RNA extraction

The liver biopsies were homogenised and then
followed by RNA extraction using QIA amp RNA
blood Mini Kits for RNA extraction (QIAGEN inc.
USA) according to the manufacturer’s instructions.

e Reverse transcription polymerase chain reaction
(RT-PCR)

One to 2 pg of RNA was reverse transcribed through
use of random hexamers in the Super Script first strand
synthesis system (Life Technologies GIBCO BRL). An
initial step of RT at 42°C for 60 min. was followed by
heating at 70°C for 10 minutes. The cDNA was
amplified. The PCR was carried out under the
following conditions; 94°C, for 2 minutes followed by
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23 cycles of denaturation (94°C, for 30 sec.), annealing
(60°C, for 30 sec.) and extension (72°C for 30 sec.) and
a final extension step of 72°C for 10 min in Biometra,
USA, thermal cycler. The oligonucteotide primer
sequences of P27 was sense primer (5'TGG AGA AGC
ACT GCA GAG AC3") and antisense primer (5° GCG
TGT CCT CAG AGT TAG CC3") these primer
produce bands of 253 bp (Brown et al., 2004). And
those for P - actin were 5" CGT TCT GGC GGC ACC
ACC AT 3", 5° GCA ACT AAG TCA TAG TCC GC
3". They generated bands of 340 bp.

PCR products were separated by electrophoresis on
2% agarose gel and visualized by UV light illumination
using ethidium bromide staining. DNA ladder (100 bp
DNA ladder, Gene Craft, Germany) was used as DNA
marker. Gel documentation system (Gel-pro Analyser
version 3 Medica cybernetics, 1995-1997, USA) was
used to analyze the band pattern, optical density;
molecular size and copy number. The relative amount
of the target gene was estimated according to the gene
copy number standard curve.

The relative amount of gene expression = copy
number of target gene / copy number of B-actin. The
result was expressed as relative amount X 100.

Detection of p 27 protein and PCNA expressions

Immunohistochemistry method was used to detect p27
protein (Ozkara and Corakci 2004) and proliferating
cell nuclear antigen (Shivji et al., 1992) expressions.

Immunohistochemical staining

Paraffin embedded blocks after being sliced into 4 um
thick sections, sections were dewaxed in xylene and
rinsed in alcohol and graded alcohol /water mixtures.
Then 30 mg/L hydrogen peroxide was applied to block
endogenous peroxidase activity. The sections were
subsequently treated in microwave oven twice for 5
minutes in citrate buffer at high power. After blocking,
the mouse monoclonal antibodies against p27
(Labvision, USA) and proliferating cell nuclear antigen
(PCNA) (Dako, Denmark), were applied on the slides
at the dilution of 1:120 and 1:50 respectively. The color
was developed by reacting with DAB chromogen.

Slides were then counterstained with Mayer's
Haemtoxylin, dehydrated, cleared and mounted. A
human cancer colon specimen was used as positive
control for p27, while reactive tonsil was used for

PCNA. Negative control for both p27 and DNA were
performed by replacing the primary antibody with non
immune mouse serum or phosphate buffer solution
(PBS).

Immunostaining evaluation

The positivity for p27 and PCNA was evaluated by
counting at least 1000 HCC cells from at least 5
randomly selected fields under the microscope and
defined as positive staining when more than 20% of the
tumor cells were immunoreactive. Those with less than
20% immunoreactive tumor cells were defined as being
negative.

Statistical analysis

Statistical presentation and analysis of the present data
was conducted using the range, mean, standard
deviation, independent sample student t test, analysis of
variance (ANOVA) followed by Tukey test, Fisher’s
exact test, Odd’s ratio (confidence interval at 95%) and
spearman correlation coefficient. All by SPSS V. 11.

Results

The clinical characteristics of the studied
groups as well as the clinical TNM staging
and pathological grading of HCC patients
were illustrated in tables 1 & 2. Fig. 1
demonstrates a hepatic focal lesion as detected
by ultrasound examination.
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