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Abstract

Angiogenic growth factors are involved in several pathological conditions
including solid growth, wound healing and organ regeneration. An interaction
between HCC and viral hepatitis conferred by HCV and HbsAg remain debatable.
The aim of the present work is 10 assess the role of certain angiogenic growth factors
in HCC respective to the influence of chronic HCV and HBSAg. To achieve this
objective, thirty male with HCC (mean age 52+ 6.8) were subclassified into three
groups (Gla, b,e). Cases in Gla (n = 9) had chronic HCV and HbsAg, cases in GIb
n=11 had HCV; cases in Glc n=10 had HBSAg. Twenty cases were equally classified
into those with chronic HCV (GII) and those with HbsAg GHI) and compared to ten
normal healthy states representing the control group (GIV) The results revealed
increased levels in GIaSGEb>GEc>gII>GIlI. relative to the control group (GIV) for the
assessed angiogenic growth factors: platelet derived endothelial cell growth factor
{PD-ECGF), basic fibrobalst growth factor (bFGF), vascular endothelial growth factor
(VEGF), hepatocyte growth factor (HGF) and transforming growth factor alpha
{TGF-a). In paraliel, a similar pattern of change was presented for the tumor marker
alpha fetoprotein (AFP) and liver function tests. In conclusion, the increments in
assesses angiogenic growth factors and the tumor marker versus alterations in fiver

function verified the virémic impact influenced by chronic HCV and HbsAg in HCC
cases,
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Introduction

HEPATOCELLULAR carcinoma
(HCC) has been identified as the maost
common lethat solid human malignancy
in the world with a mortality index of
0.94"). The annual incidence of HCC has
been estimated fo be at least one million

new patients worldwide®,

The pro-
nounced geographic variation of HCC
appeared fo be the most common cancer

in men globely/@?).

Furthermore, both geogrphic variation
and the prevalence of HCC provided con-
vincing evidence that the development of
homan cancer is associated with chronic
HBV as well as HCV infection® 11,

Angiogenic growth factors are in-
volved in several pathological conditions
including solid tumor growth, wound
healing, and organ regcneration“z), Plate-
let derived endothelial cell growth factor
{PD-ECGF), acidic and basic fibroblast
growth factors (FGFs) and transforming
growih facior alpha (TGF-0) are among
the angiogenic factors that have been
shown to stimulate endothetial cells both
in vitro and in vivo. However , the target
cell specificities of these factors differ,
Thus, FGFs and TGF-a stimulate prolife-
ration of a wide variety of cells including
Fibroblasts, whereas, PD-BECGF has not
been found to stimulate any cell type oth-
er than endothetial cells{!?).

Evidently, new vessel development,
which is required for extracellular mairix
invasion, involves the angiogenic cyto-
kines basic fibroblast growth factor
(bFGF} and vascular endothelial growth
factor (VEGF). They represent two potent
heparin-binding mediators of angiogene-

sis with a synergistic effect in vitrol! ¥,

Another important angiogenic factor
that stimulates endothelial cell motility
and growth is hepalocytc growth factor
{HGF)
non-parenchymal liver cells such as Kupf-
fer, endothelia and Ito cells®319 HGE

represents an endocrine or growth hepato-

which  is  expressed in

trophic factor that may reflect liver necro-
sis and dysfunction followed by active re-

generation (16-18)

On the other hand, besides the poten-
tial importance of TGF as an autocrine
growth regulator, it may play a role as an
angiogenic mediator in malignancy asso-
ciated neovascularization. Thus, TGF-(
may contribute to the generation of a local
micro-environment that is favorable for

salid tumor growth“g).

As the mechanism of interaction
between HCC  and  viral
conferred by, HCV and HbsAg remains
!dcbamb]e, the p’lrcsem work atms Lo assess

hepatitis

‘the role of angiogenic growth factors in

such'cases.
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Subjects And Methods

Thirty male with HCC (mean age 52
+ 6.8y were subclassified into three
groups (Gla, b, ¢) .Cases in Gla (n = 9)
had chronic HCV and HbsAg, those in Gb
{n = 11) had chronic HCV, and those in
Gle (n = 10) had HbsAg. Twenty cases
were equally classified into those with
chromic HCV {GI) and those with HbsAg
(GIII} and compared to ten normal
healthy states representing the control
group (GIV}), All cases were subjected 10
the following:

- Thorough history taking with special
emphasis on history of hepatitis, bloed
transfusion, drug abuse, dialysis, sur-
gery and any symptoms of hepatocel-
lular decompensation. '

- Clinical examination with special em-
phasis on liver, spleen presence ar ab-
sence of ascites, and signs of hepato-
cellular decompansation.

- Serological markers for HCV and
HbsAg .

- Diagnosis of HCC was established by
clinical assesssment combined with
findings on imaging studies (ultraso-
nography, spiral CT scanning, isotope
liver scanning,magnetic resonance im-
aging) and confirmed by liver biopsy.

- Sera of all patients and controls were
examined for the levels of the follow-
ing angiogenic growth factors: platelet
derived endothelial cell growth factor
(PD-ECGF), basic fibroblast growth
factor (bFGF), vascular endothelial
growth factor (VEGF), hepatocyte

growt factor (HGF) and transforming
growth factor alpha (TGF-A). All
these growth factors were determined
by ELISA (echrique using commer-
cial available kits from "Oncogene
Research Products, Cambridge, MA.
These parameters were monitored
relative to alterations in tumor marker
aipha fetoprotein (AFP), which was
determined by radicimmunoassay
according to the method of Silver,
197300,

- Liver function tests included serum .

enzyme activities of alanine and
aspartate lransaminasesa”, alkaline
phosphatase'®, and total serum
bitirubin®¥,

Results

Table (1) represents the angiogenic
growth factors in groups under study .
The b-FGF, VEGF, HGF and TGF were
significantly  ingcreased in  Gla>
GIb>Gle>GI>GIT compared 10 normal
control (GIV), P<Q.001, while the PD-
ECGF was insignificantly increased in
Gla>GlIb>Gle>GH>GHI  compared o
normal control (GIV) P>0.05,

Table (2) represents the tumor markers
and liver function tests (ALT,AST,ALP
and serum albumin), AFP was significant-
ly increased in Gla>GIb>Gle»>GI>GII
compared o normal contral P<0.001. The
AST, ALP, S.Bilirubin were statistically
increased in  Gla»GIb>Gle>GIE-GIH
compared to normal control P<(.001
while ALT level was insignificantly

increased  in - Gla>GIb>GIc>GILGUT

compared 10 normal control P>0.05.
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Discussion

The role of HBV or HCV as direct
carcinogens is unclear because the HCV
genome is not integrated into the human
host, while the HBV genome is integrated
in a seemingly random fashion***). Howe-
vere, it is thought that hepatic destruction
and replicative repair leads 1o the accumu-
lation of mutations associated with cancer
development. In accordance, angiogenesis
represents a complex process that in-
volves several steps inccluding migration
and proliferation of endothelial cells
which is associated with the release of
certain growth factors"®, It is evident
from the present data that, coinciding with
the magnitude of hepatotoxic insult, vari-
able alterations were assessed in the levels
of angiogenic growth factors.

The present data confarms with the re-
stricted  target cell specificity of PD-
ECGF and the fact that platelets are a
main source of it . This suggests that PD-
ECGF has a role in maintaining the integ-
rity of blood vessels by promoting repair
of endothelial cell layest!3), Evidently, an-
giogenesis represents a net balance be-
tween positive and negative regulators of
neovascularization  whereby endothelial
cell matrix remodeling, migration and
proliferation are central to the angiogenic
processt23:26) Consistently, the assessed
alterations in VEGF herein appears (o fol-
fow a similar pattern to PD-ECGF. This
agrees with postulations referring to the
angiogenic potency of VEGF being a
potent endothelial mitogen®?.

The parallel increase in BFGE 1o
VEGF incremental levels reflects new
vessel development which is required for
extracellular matrix invasion. This mani-
fests a graded response to hepatic insult
with great variation in HCC cases with
dual impact of HCV and HbsAg(14). The
mechanism by which tumors induce trau-
ma which provides the vascular supply
that umors require for obtaining nutri-
ents, gas exchange and waste disposal
have focused on angiogenic cytokines
bFGF and VEGF?8-30),

In alignment, the assessed increase of
HGF in groups under study verifies its as-
sociation with the magnitude of hepatic
affection, It occurs on the basis of the ac-
tivity of HGF to stimulate mitogenesis of
mature hepatocytes, D Increasing evi-
dence suggests that HGF not merely acts
as a humoral mediator of liver regenera-
tion but has more diverse activities on a
variety of epithelial cells other than
hepatocytes®®2-34), This agrees with the
potential role reported for HGF in tumor
progression presenting a paracrine media-
tor 39 Hence, HGF mRNA level in the
injured liver was reported to increase
10-20 times the normal values with a
marked compensatory hepatocyte DNA
synthesis 48-72 hours later.

The major source of HGF increase in
lg"ver damagemi‘_n}iy be from extrahepatic
organs “such as lung and spleen. The
increased  levels of HGF  assessed-
herewith. may represent a decrease in

#
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hepatic clearance of HGF which may be
caused by reduction of intact hepatocytes
as reported in fulminant hepatitis or liver
cirrhosis . Moreover , the increase in HGF
levels in hepatocellular necrosis should be
considered in refation (0 hepatic macro-
phage inactivation3%),

On the other hand, the assessed
increments in TGF-a herein would reflect
a role in neoplastic pathogenesis through
an aulocripe growth regulated mecha-
nism ™. This, TGF-ec in a variety of solid
tumors which depend on neovasculariza-
tion for their development, reflects the
ability of TGF-a to promote angiogenesis
by targeting endothelial cells!'?). Evident-
ly, as observed herewith and reported
elsewhere, clinical differences between
HCC patients with HBV in various geo-
graphic areas and between HCC patients
with HBV and with HCV occursG738),
These differences are attributable to addi-
tional exposure to environmental factors,
life style, and diet @4,

Compatible with such data, alieration
in levels of AFP coincided with distur-
bances of liver function that identified
persistence of hepatic pathélogica! chang-
es and hepatoceliular injury. The moni-
tored increase in AFP and ALT levels
aligns with the significant relationship
between them and HCV PCR positivity as
well as the grade of viremia representing
their significance as markers in liver
disease.

In conclusion, the higher levels of an-
giogenic growth factors in HCC cases
(Gl a > GI b > Glc). Reflects the magni-
tude of hepatocyte insult by viral hepatitis
{chronic HCV and HbsAg). These refative
changes coincided with alterations in the
tumor marker (AFP) and liver function. It
verifies the viremic impact influenced by
chronic HCV and HbsAg that initiated
HCC rather than the impact of individual
viral infection.
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