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ABSTRACT 
 
In the present study serum vascular endothelial growth factor ( VEGF) and alpha-
fetoprotein (AFP) and MAGE -1 m- RNA determination in blood by RT- PCR were 
assayed in seventy five individuals classified into five groups: control group (group I) 
which comprised fifteen apparently healthy volunteers, group II which involved 
fifteen HCV infected patients without cirrhosis, group III involved fifteen HCV 
infected patients with cirrhosis, group IV included fifteen HCV infected patients with 
cirrhosis and early stage HCC and group V included fifteen HCV cirrhotic patients 
and late stage HCC. The results revealed that the frequency of positivity of MAGE-1 
among the late hepatoma patients in group V was 60%, while in the early hepatoma 
patients in group IV the positivity was 13.3%. The results for VEGF revealed a 
significant increase of serum VEGF in group V compared to control, II& III groups 
and in group IV compared to group III. The obtained results of AFP, showed a 
significant positive increase of serum AFP in group V when compared with group II 
and III and in group IV when compared with group II and III. In conclusion, 
detection of MAGE-1 transcripts in blood, especially with follow up survey, may help 
to predict the prognosis and monitoring of the response to the therapy, and the serum 
VEGF level in HCC patients is directly correlated with the metastasis and recurrence 
of tumors and increases gradually with the progression of HCC. 
 

INTRODUCTION 
 

Hepatocellular carcinoma (HCC) 
is the fifth most common tumor 
worldwide and the third cause of 
cancer–related deaths (1). The 
estimated annual number of cases 
exceeds 500.000(2). HCC occurs in 
more than 80% of cirrhotic liver, but 
the molecular pathways involved 
depend on the cause of the cirrhosis. 
Annual incidence of HCC in patients 
with cirrhosis due to hepatitis B virus 
(HBV) infection exceeds 2% and in 

those with cirrhosis due to hepatitis C 
virus (HCV) infection, it is estimated 
between 3 and 8%(3). Association of 
the two viruses or chronic exposure to 
alcohol substantially increases these 
figures (4).  

HCC represents more than 5% of 
all cancer(2). In terms or relative 
frequencies, HCC ranks as the fifth 
most common cancer in the world, 
also, it is the eighth among women 
and it is the second among cancers of 
the digestive tract after stomach 
cancer(5). The most powerful risk 
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factor for development of HCC is the 
existence of liver cirrhosis, regardless 
of its etiology(6). Among cirrhotics, 
viral infection and high alcohol intake 
are associated with the highest risk(1). 
Of the primary hepatitis viruses, only 
hepatitis B and C viruses cause 
HCC(6).  

Screening of each patient with 
cirrhosis of the liver regardless of 
etiology is of primordial importance 
for the detection of HCC in the initial 
stages of development(8). Though 
regular sonographic examination and 
serum alpha-fetoprotein (AFP) can 
detect small HCC at an early stage 
and there are many modalities of 
treatment, the recurrence and 
metastasis are frequent and the 
prognosis remains unsatisfactory. The 
high recurrence rate is probably 
attributed to the dissemination of 
HCC cells into blood circulation. 
Early detection of metastatic tumor 
cells is critical to identify HCC 
patients at high risk of relapse and for 
the prescriptive therapy. However, it 
is difficult to detect such 
dissemination of HCC cells through 
blood route with conventional 
techniques (9). The RT-PCR has made 
it possible to detect molecular markers 
present at low copy numbers for the 
evaluation of micro-metastasis (9). 
MAGE gene transcripts have been 
regarded as tumor-specific markers 
and found to be highly expressed in 
different types of cancers (10).  

In 1991, researchers first isolated 
MAGE-A1 from an MZ-2 human 
melanoma cell line. In the following 
years, dozens of new MAGE gene 
were identified (11). Based on 
expression patterns, the MAGEs were 
classified as belonging to either 

subgroup I or II. Members of 
subgroup I, including MAGE-A, -B 
and -C, are expressed in malignant 
tumors and testis, but not in other 
normal tissues. These members are 
named as cancer/testis antigen and 
tumor-specific antigen. In contrast, 
MAGEs subgroup II is expressed in 
various normal adult human tissues (12). 
MAGE-1 is highly expressed in small 
HCC with a diameter of less than 2 
cm and in well-differentiated HCC, so 
it is used for differentiating non-
malignant nodules from small and 
well-differentiated HCC. Also, It was 
found expressed in AFP-negative and 
can be useful as a tumor-specific 
marker for the detection of circulating 
HCC cells in peripheral blood(13). 

Moreover, tumor growth relies on 
angiogenesis, the formation of new 
blood vessels from pre-existing 
vascular beds, in order to receive an 
adequate supply of oxygen and 
nutrients (14). Genetic changes and 
local hypoxia in tumors lead to 
secretion of soluble angiogenic 
factors, which activate a complex 
interplay between different cells, the 
basal membrane and soluble pro- and 
antiangiogenic factors (4).  

Vascular endothelial growth 
factor (VEGF) is the best investigated 
angiogenic factor in HCC. Tumor 
expression of VEGF (m-RNA and 
protein expression) significantly 
correlates with serum VEGF level in 
patients with HCC providing the basis 
for using circulating VEGF as a 
prognostic marker(3).  

So, the present study was 
designed to evaluate the expression of 
MAGE-1 m-RNA and the levels of 
VEGF and AFP in peripheral blood as 
potential biochemical markers for 
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diagnosis and prognosis of HCV 
infection complications like cirrhosis 
and HCC. 
 

SUBJECTS & METHODS 
 

Six ml of venous blood were 
drawn from 75 individuals; 15 healthy 
controls, 15 HCV infected patients 
without any complications (cirrhosis, 
or HCC) 15 HCV infected patients 
complicated with cirrhosis, 15 HCV 
infected patients complicated with 
cirrhosis and localized HCC and 15 
HCV patients complicated with 
cirrhosis and metastatic HCC. Three 
ml of blood was collected in 
heparinized tube for separation of 
peripheral blood mononuclear cells 
(PBMCs) for determination of 
MAGE-1 m-RNA. The other 3 ml of 
blood were used for separation of 
serum to detect AFP and VEGF. 

PBMCs were separated using 
Lymphoflot containing sodium 
diatrizoate and Ficoll, supplied by 
(Biotest, Dreieich, Germany) which is 
ready-to-use and sterile filtered 
density gradient for the isolation of 
lymphocytes. 

RTPCR:

Reverse transcription and PCR 
amplification were performed using 
Ready-to-Go RT-PCR Beads kit (No: 
27-9266-01), supplied by Amersham 
Biosciences limited, Amersham Place, 
Little Chalfont, Buckinghamshire, 
HP7 9NA, UK. Each bead is 
optimized to allow first-strand cDNA 
synthesis and PCR reactions to 

proceed as a single tube; when 
brought to a final volume of 50 µl, 
each reaction contained ~2 units of taq 
DNA polymerase, 10 mM Tris-HCl, 
60 mM KCl, 1.5 mM MgCl2, 200 µM 
of each dNTP, M-MULV Reverse 
Transcriptase, RNA guard 
Ribonuclease inhibitor (porcine) and 
stabilizers including RNase/DNase 
free bovine serum albumin (BSA). 

The bead was dissolved using 
DEPC-dd H2O, then 2.5µg RNA 
template and 3 µl of the first strand 
(cDNA) primer pd(N6) were added 
individually to the dissolved bead, the 
reactions were transferred to the 
thermal cycler and incubated at 42 ºC 
for 30 minutes, then at 95 ºC  for 5 
minutes, then 2.5 µl of each PCR 
primer was added (The sequences of 
MAGE-1 primers and length of PCR 
products were as follows: forward-5'-
CGG CCG AAG GAA CCT GAC 
CCA G-3'  and reverse-5'-GCT GGA 
ACC CTC ACT GGG TTG CC-3', 
size, 421 base pair (bp)(9)). The 
volume of the reaction was completed 
with DEPC-dd H2O to give a final 
volume of 50 µl where it was used for 
dissolving the bead. 

The PCR amplifications were 
performed by pre-programmed 
Thermal Cycler PTC-100 machine 
(MJ Research, Inc., Watertown, Mass. 
USA) under the following conditions 
according to (9): (94°C for 45 s, 65°C 
for 45 s and 72°C for 45 s)  for 25 
cycles. 

 Total RNA was 
extracted from isolated PBMCs using 
E.Z.N.A. total RNA kit (supplied by 
Omega Biotek, USA) according to the 
protocol provided by the 
manufacturer. 

B-actin gene was determined to 
assess the integrity of the RNA. The 
sequences of B-actin primers and 
length of PCR products were as 
follows: forward-5'-GGC ATC GTG 
ATG GAC TCC G-3' and reverse-5'-
GCT GGA AGG TGG ACA GCG A-
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3', size, 613 bp. The amplification was 
94°C for 45 s, 65°C for 45 s and 72°C 
for 45 s for 28 cycles (9). 

The amplified products were run 
in 1.7% agarose gel using the EC 360 
Submarine Gel electrophoresis system 
(Maxicell, EC 360 M-E-C apparatus 
Cooperation St. Petersburg. Florida 
(USA). The results were visualized by 
ethidium bromide staining under 
ultraviolet transillumination, then 
digital camera photographing. 

The sample was considered 
positive when a band was observed at 
421 bp for MAGE-1 and also B-actin 
gene was determined to assess the 
integrity of the RNA where it gave a 
band at 613 bp, using a DNA marker 
(100 bp+1.5 kb DNA). 
Determination of serum VEGF: 
Serum VEGF was determined by 
ELISA technique, using kit (No: 
5.587.294), supplied by Cytimmune 
Sciences, Inc., College Park, 
Maryland. 
Determination of serum AFP: AFP 
was determined by ECLIA technique 
that is intended for use on the Roche 
Elecsys 2010 immunoassay analyzer 
using AFP reagent kit (No: 
11731327), supplied by Roche 
diagnostics Gmbh, D-68298 
Mannheim. 
 

RESULTS 
 

MAGE-1 m-RNA was not 
detected in PBMCs from the 15 
healthy donors (group I, the control), 
and, also, in groups II (HCV without 
cirrhosis) and group III (HCV 
complicated with cirrhosis).  In group 
IV (localized HCC), the positive rate 
of MAGE-1 transcript in PBMCs was 
13.3 % (2 out of 15), whereas in group 
V (metastatic HCC), it was detected in 
60 % (9 out of 15). The positive 
results of MAGE-1 in all HCC 
patients were 36.7 %. 

The distribution of MAGE-1 
expression among healthy volunteers, 
hepatitis and cirrhosis patients and 
HCC patients indicates that MAGE-1 
m-RNA is cancer-specific, and could 
be detected in samples from patients 
with HCC (specificity=100%). 

By using Fisher`s exact test, the 
frequency of the MAGE-1 transcript 
detected in PBMCs was significantly 
higher in metastatic HCC group than 
localized HCC one (P= 0.021). Also, 
high significant frequency of MAGE-
1 m-RNA was detected in group V 
than group I, II, III (P< 0.05). No 
significant difference of MAGE-1 
expression was detected between 
groups IV and group I, II, and III (P> 
0.05).

 
Incidence of MAGE-1 m-RNA among different groups. 
Incidence of MAGE-1 m-RNA among different groups. 
  Group Specificity 

I II III IV V 100 %  
MAGE-1 -ve Count 15 15 15 13 6 

%  100 % 100% 100% 86.7% 40 % 
+ve Count 0 0 0 2 9 

%   0 %  0 %  0 %  13.3 %  60 %  
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Fisher`s exact test for MAGE-1 m-RNA in all studied groups. 
Fisher`s exact test for MAGE-1 m-RNA in all studied groups. 

Group I II III IV 
P P P P 

V < 0.001 < 0.001 < 0.001 < 0.05 
IV > 0.05 > 0.05 > 0.05   

 
(A) B-actin 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Serum VEGF:  Statistical analysis 
and results of serum VEGF (ng/ml) in 
different investigated groups; In 
control group (group I), serum VEGF 
ranged from 0.244 to 14.53 ng/ml, 
with a mean value ± SD of 7.3 ± 4.77 
ng/ml and the median was 7.24 ng/ml. 
In group II, serum VEGF varied from 
3.12 to 26.73 ng/ml, with a mean 
value ± SD of 10.5 ± 6.77 ng/ml and 
the median was 7.86 ng/ml.  As regard 
group III, serum VEGF ranged from 

0.23 to 10 ng/ml, with a mean value ± 
SD of 5.04 ± 2.87 ng/ml and the 
median was 4.38 ng/ml. In group IV, 
serum VEGF ranged from 5.5 to 27.27 
ng/ml, with a mean value ± SD of 17 
± 6.55 ng/ml and the median was 19.7 
ng/ml. In group V, serum VEGF 
ranged from 18.89 to 118.68 ng/ml, 
with a mean value ± SD of 47.75 ± 
27.82 ng/ml and the median was 40.4 
ng/ml. 

Electrophoresis of PCR 
products of gene transcripts 
of PBMCs samples from 
localized HCC patients 

Electrophoresis of PCR 
products of gene transcripts 
in PBMCs samples  from 
metastatic HCC patients 
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By using simple analysis of 
variance, a significant difference of 
the mean values of serum VEGF was 
found between various studied groups 
(F=25.672, P<0.001). Also, by using 
LSD test; a significant increase of 
serum VEGF was detected in group V 
(P<0.001) while there were non 
significant differences in other patient 
groups (P> 0.05) when groups were 
compared with control group (group 

I). When patient groups were 
compared with each other, a 
significant increase was detected in 
group V as compared with group II, 
III, IV (P<0.001). Also, a significant 
increase was detected in group IV as 
compared with group III (P<0.05). 
Non significant differences were 
detected between group IV and II and 
between group III and II. 

 
 
Descriptive statistics of serum VEGF among different groups. 

Group N Minimum Maximum Median Mean S.D 
I 15 0.244 14.53 7.24 7.3 4.77 
II 15 3.12 26.73 7.86 10.5 6.77 
III 15 0.23 10 4.38 5.04 2.87 
IV 15 5.5 27.27 19.7 17 6.55 
V 15 18.89 118.68 40.4 47.75 27.82 

F= 25.672, P< 0.001 
 
LSD for VEGF in all studied groups. 

Group Group I Group II Group III Group IV 
P P P P 

V < 0.001 < 0.001 < 0.001 < 0.001 
IV > 0.05 > 0.05 < 0.05  
III > 0.05 > 0.05   
II > 0.05    

 

 

Serum VEGF (ng/ml) 
in all studied groups. 
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Different ranges; 0-20; the normal 
range suggested by Kreczko et al.,(15) , 
20-100, 100-1000 and > 1000 ng/ml. 
All control subjects had AFP levels 
within the normal ranges (0-20 
ng/ml). Patients with hepatitis varied 
in their AFP distribution, where 11 
patients had AFP values 0-20 ng/ml 
and 4 patients had values from 20-100 
ng/ml. In cirrhotics, 12 patients had 
AFP values 0-20 ng/ml, whereas 3 
patients had levels from 20-100 ng/ml. 
In patients with localized HCC, two 
patients were found having AFP 
levels 0-20 ng/ml and 6 patients had 
AFP values 20-100ng/ml while 7 
patient had AFP levels 100-1000 
ng/ml, whereas in patients with 
metastatic HCC, only one patient was 
found having AFP 0-20 ng/ml, 5 
patients had AFP levels 20-100 ng/ml, 
5 patients had AFP 100-1000 ng/ml 
and 4 patients more than 1000 ng/ml. 
Statistical analysis and results of 
serum AFP (ng/ml) in different 
investigated groups:  

In control group (group I) serum 
AFP ranged from 1.5 to 5.3 ng/ml, 
with a mean value ± SD of 3.2 ± 1.2 
ng/ml and the median was 3 ng/ml.  In 
group II, serum AFP varied between 
3.3 to 36.8 ng/ml, with a mean value 
±SD of 13.1±10.4ng/ml and the 
median was 7 ng/ml. As regard group 

III, serum AFP ranged from 4.8 to 40 
ng/ml, with a mean value ± SD of 
14.98 ± 10.6 ng/ml and the median 
was 13.5 ng/ml. In group IV, serum 
AFP ranged from 14 to 415 ng/ml, 
with a mean value ± SD of  135.6 ± 
131.7 ng/ml and the median was 92 
ng/ml. In group V, serum AFP ranged 
from 20 to 6050 ng/ml, with a mean 
value ± SD of 1086 ± 2044.4 ng/ml 
and the median was 175 ng/ml. By 
using Kruskal Wallis test, a significant 
difference of the mean values of 
serum AFP was found between 
various studied groups (H= 58.5, P< 
0.001).  Also, by using Mann-Whitney 
test; a significant positive increase of 
serum AFP was detected in all patient 
groups when compared with control 
group (group I) (P< 0.001). When 
patient groups were compared with 
each other, a significant positive 
increase of serum AFP was detected 
in group V when compared with 
group II and III (P<0.001), whereas a 
non significant increase was detected 
in group V when compared with 
group IV (P>0.05). A significant 
increase was observed in group IV 
when compared with group II and III 
(P<0.001). A non significant increase 
was detected in group III as compared 
with group II (P> 0.05). 

 
 
Different concentration ranges of AFP in the four patient groups and controls. 
Patient groups AFP concentration range (ng/ ml) 

0-20 20-100 100-1000 > 1000 
V 1 5 5 4 
1V 2 6 7 0 
III 12 3 0 0 
II 11 4 0 0 
Control (I) 15 0 0 0 
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Descriptive statistics of serum AFP (ng/ml) in all studied groups: 
Group N Minimum Maximum Median Mean S.D 
I 15 1.5 5.3 3 3.2 1.2 
II 15 3.3 36.8 7 13.1 10.4 
III 15 4.8 40 13.5 14.98 10.6 
IV 15 14 415 92 135.6 131.7 
V 15 20 6050 175 1086 2044.4 

Kruskal Wallis test:H= 58.5                                              P< 0.001 
 
Mann-Whitney test (U) for AFP. 
Group  Group I Group II Group III Group IV 
 P P P P 
V < 0.001 < 0.001 < 0.001 >0.05 
IV < 0.001 < 0.001 < 0.001  
III < 0.001 >0.05   
II < 0.001    
 
 
 
  
  
  
  
  
 
 
 
 
 
 
 
 
  
  
  
  
  
  
  
  
  
 
 
 

Distribution of AFP in 
all studied groups. 

Median AFP level 
ng/ml in all studied  
groups 
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Correlation Coefficient:  By 
using Spearman correlation between 
MAGE-1 m-RNA and VEGF and 
between MAGE-1 m-RNA and AFP 
and also by using Pearson correlation 
between VEGF and AFP the 
following results were obtained: 
Positive correlation between VEGF 

and AFP in all studied individuals (r= 
0.34, P< 0.01) and in group II (r=0.76, 
P< 0.01) whereas, non  significant 
correlations in groups I and III, but in 
hepatoma groups , non significant 
correlations were detected between all 
studied parameters in localized or 
metastatic HCC groups.  

 
 
Correlation between VEGF and AFP in group I, II, III. 

 n r P 
All groups 75 0.34 < 0.01 
Group I 15 0.44 > 0.05 
Group II 15 0.76 < 0.01 
Group III 15 - 0.16 > 0.05 

 
Correlation of different studied parameters in group IV. (n=15) 

 MAGE-1 m-RNA VEGF 
r P r P 

VEGF 0.00 > 0.05   
AFP 0.14 > 0.05 0.2 > 0.05 

 
Correlation of different studied parameters in group V. (n=15) 

 MAGE-1 m-RNA VEGF 
r P r P 

VEGF 0.38 > 0.05   
AFP 0.22 > 0.05 0.03 > 0.05 
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DISCUSSION 
 

The RT-PCR has made it possible 
to detect molecular markers present at 
low copy numbers for the evaluation 
of micro-metastasis (9). Both albumin 
and AFP m-RNA are widely used as 
tumor markers for HCC cells in 
circulation(16). However, the reliability 
using them as tumor markers has been 
challenged, because both albumin and 
AFP are abundantly expressed in 
normal liver cells and released to the 
peripheral blood by either surgical 
injury of the liver for diseases other 
than HCC or by hepatitis virus 
infection(9). It is, therefore, necessary 
to screen tumor-specific markers, 
which are specifically and frequently 
expressed in HCC. 

MAGE-1 gene transcript has been 
found to be highly expressed in 
different histological types of cancers. 
In the case of HCC, the positive rate 
was 46-80% in HCC tissue samples 
while no expression was detected in 
the surrounding non-cancerous tissues 
or cirrhotic, HBV/HCV infection or 
normal ones (10). Moreover, tumor 
growth relies on angiogenesis (14). 
Genetic changes and local hypoxia in 

tumors lead to secretion of soluble 
angiogenic factors, which activate a 
complex interplay between different 
cells, the basal membrane and soluble 
pro- and antiangiogenic factors (4).  

Vascular endothelial growth 
factor (VEGF) is the best investigated 
angiogenic factor in HCC. Tumor 
expression of VEGF (m-RNA and 
protein expression) significantly 
correlates with serum VEGF level in 
patients with HCC providing the basis 
for using circulating VEGF as a 
prognostic marker (7).  

So, the current study was 
designed to evaluate the expression of 
MAGE-1 m-RNA and the levels of 
VEGF and AFP in peripheral blood as 
potential biochemical markers for 
diagnosis and prognosis of HCV 
infection complications like cirrhosis 
and HCC. 

Determination of MAGE-1 m-
RNA in PBMCs by RT-PCR assay 
revealed that, 36.7 % (11 out of 30 
HCC) patients were found to be 
positive for MAGE-1 m-RNA. 
Detection of MAGE-1 transcript in 
PBMCs is closely correlated to the 
pathological stages of HCC. The more 
advanced stages of HCC, the higher 
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rate of micro-metastasis of cancer 
cells detectable in peripheral blood 
and the higher frequency of positivity 
of MAGE-1 transcript among group V 
(metastatic HCC) (60 %, 9 out of 15), 
while in group IV (localized HCC), 
the positivity was 13.3 %, (2 out of 
15) (with significant increase in group 
V than group IV; P< 0.05). All 
samples from healthy volunteers and 
patients with hepatitis and cirrhosis 
were negative. These results indicate 
that MAGE-1 m-RNA is cancer-
specific and could be detected in 
samples from patients with HCC 
(specificity=100%).   

According to the TNM criteria, 
the HCC in early stages should have 
no metastasis of tumor cells except the 
possibly intrahepatic metastasis. The 
assay by RT-PCR to detect MAGE-1 
transcript; the tumor-specific marker, 
revealed that, 13.3%  patients with 
HCC in group IV already had micro-
metastasis to the peripheral blood, so 
MAGE-1 transcript can detect occult 
hematogenous dissemination of HCC 
cells much earlier than any other 
means. This parameter firmly 
indicates that blood dissemination of 
tumor cells has already occurred in the 
early stages of HCC. It is probably the 
reason why some patients still suffer 
recurrence after the radical resection 
of the tumor.  These results coïncide 
with those previously reported by 
Kobayashi et al.(15); Peng et al.(18); 
Mou et al.(9); Yang et al.(19) and Yang 
et al.(10). 

As regard  the obtained results of 
serum VEGF, a significant increase 
was detected in localized HCC group 
as compared with cirrhosis group (P< 
0.05). Also, a significant increase was 
detected in metastatic HCC group as 

compared with localized HCC, 
cirrhosis, hepatitis and healthy control 
groups (P<0.001). No other  
significant differences were detected 
between the studied groups. These 
results are comparable with those of 
Li et al.(21); Poon et al.(22); Li et al.(23), 
Schmitt et al.(24) and Yao et al.(25). 

Concerning the obtained results 
of serum AFP, when localized and 
metastatic HCC groups were 
compared with cirrhosis, hepatitis and 
healthy controls ones, a significant 
increase was observed (P< 0.001), 
whereas a non significant difference 
was observed when they were 
compared with each other (P> 0.05). 
Also, a non significant difference was 
detected between cirrhosis and 
hepatitis groups (P> 0.05) but when 
they were compared with healthy 
control one, a significant increase of 
serum AFP was detected (P< 
0.001).The current results agree with 
those of Kreczko et al.(15); Mou et 
al.(9); Peng et al.(26); Ali et al. (27); He 
et al.(28) and Di Bisceglie et al.(29). 

The present results concerning 
the correlation between the serum 
levels of AFP and tumor metastasis 
conflict with Peng et al.(26) who 
reported that, high AFP level 
correlates with high stage, early 
recurrence and poor prognosis of  
HCC. Also, the significant increase of 
serum AFP in hepatitis C group than 
control one disagrees with that of Ali 
et al. (27) who found non significant 
difference in AFP levels between 
chronic hepatitis C and healthy 
control. 

The conflicting findings between 
the results of the current study and the 
others may be explained by Di 
Bisceglie et al.(29) who postulated that, 
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AFP levels are affected by the severity 
of chronic hepatitis C. Also, Chu et 
al.(30) reported that, elevated serum 
AFP levels are significantly correlated 
with advanced fibrosis/cirrhosis. 

Though elevation of serum AFP 
has been routinely applied as a 
parameter for HCC diagnosis, Jiang 
et al.(31) reported that, AFP transcripts 
were detected in normal liver cells, 
the liver cirrhosis and the liver 
infectious diseases such as HBV/HCV 
infection. Furthermore, Malek et al. 
(17) stated that, AFP transcripts were 
detected even in the blood samples 
from patients without HCC after the 
surgical injury of the liver, which 
results in the shedding of liver cells 
into circulation under surgical 
operation. Thus, AFP may represent a 
liver cell-specific marker, not a tumor-
specific marker.  

Though Mou et al.(9) postulated 
that, in HCC, the majority of HCC 
cells produce AFP leading to its 
elevation in blood samples and 
providing a diagnostic marker. In the 
present study it was found that, 26.7% 
(4 out of 15 patients of group IV) with 
serum AFP levels being lower than 
40ng/ml (the cut off value suggested 
by Mou et al,(9) to diagnose HCC 
patients). Also, the present study 
showed that, the elevation of AFP is 
not correlated with the progression of 
the HCC.  

For the previous reasons, it could 
be suggested to use AFP as a 
supplementary marker to help 
diagnosis of HCC, but not to detect 
circulating HCC cells. Moreover, 
Zhou et al.(32) reported that, AFP 
exists in three isoforms, namely AFP-
L1, AFP-L2 and AFP-L3, based on 
their different affinities to lectin, 

(LCA). AFP-L1 is the major 
glycoform of AFP in the serum of 
nonmalignant hepatopathy patients. 
On the contrary, AFP-L3 is the major 
glycoform of AFP in the serum of 
HCC patients. Measurement of total 
AFP and AFP-L3 may provide more 
clinically useful information than total 
AFP alone. AFP-L3 appears to be 
produced only by cancer cells. 
Detection of AFP-L3 is more sensitive 
method to diagnose HCC in patients 
with chronic HCV and HBV infection. 
Furthermore, the high percentage of 
AFP-L3 is closely related to poor 
differentiation and biologically 
malignant characteristics (especially 
portal vein invasion) of HCC, and 
HCC patients with positive AFP-L3 
would have worse liver function, 
poorer tumor histology and larger 
tumor mass. 

Regarding the correlation matrix, 
a positive correlation between VEGF 
and AFP in all studied individuals 
(r=0.34, P<0.01) and in hepatitis 
group (r=0.76, P<0.01) were obtained, 
whereas non significant correlations 
were detected in healthy control and 
cirrhosis groups. In hepatoma groups, 
non significant correlations were 
detected between all studied 
parameters in localized or metastatic 
HCC groups. 

With respect to the non 
significant correlation between the 
expression of MAGE-1 m-RNA and 
AFP, it was explained by Yang et 
al.(20) who stated that, the level of 
serum AFP in patients with HCC is 
not necessarily consistent with the 
expression of MAGE-1 m-RNA. The 
level of secreted serum AFP protein 
may be not proportional with the 
presence of MAGE-1 m-RNA 
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producing HCC cells in the 
circulatory system. Also, it may be the 
explanation of the non significant 
correlation between MAGE-1 and 
VEGF where Poon et al.(3) reported 
that, tumor expression of VEGF (m-
RNA and protein expression) 
significantly correlates with serum 
VEGF level in patients with HCC. 

In conclusion, detection of 
MAGE-1 m-RNA in blood and serum 
VEGF and AFP levels has different 
significances. As regard MAGE-1 m-
RNA, it seems to be a parameter to 
detect occult hematogenous 
dissemination of HCC cells much 
earlier than any other means. So, 
detection of MAGE-1 transcript in 
blood, especially with follow up, may 
help to prefigure HCC metastasis and 
monitor the response to the therapy. 
Concerning serum VEGF, the current 
results suggest a possible role for 
serum VEGF as an indicator of the 
development of HCC in patients with 
liver cirrhosis during follow-up and 
the possibility to use it as an indicator 
to reflect the disease’s potential 
activity of vascular invasion and 
metastasis. In case of AFP, that 
parameter may represent a liver cell-
specific marker, not a tumor-specific 
marker and the present results suggest 
to use it as a supplementary marker 
which may help diagnosis of HCC, 
but not to detect circulating HCC 
cells, as it was elevated in large 
portion of patients with localized 
HCC. Therefore, combination of 
multiple markers may be more 
valuable in the diagnosis and 
prognosis of HCC. 

Moreover, it was reported that, 
the expression of MAGE-1 gene, the 
tumor-specific marker, in HCC is 

more frequent than in various other 
cancers and several peptides of the 
MAGE-1 protein, which contain 
major histocompatibility (MHC) 
binding motifs and potential CTL 
(Cytotoxic T lymphocyte) epitopes 
were reported, so many HCC patients 
might be candidates for the specific 
immunotherapy. Furthermore, 
understanding of tumor angiogenesis 
has dramatically increased and it is 
hopeful that numerous drugs are 
currently tested and becoming 
available in clinic as Bevacizumab 
(rhuMAb-VEGF) which is a 
humanized murine monoclonal 
antibody directed against VEGF, 
therefore inhibiting the key factor for 
angiogenesis in tumors and 
controlling tumor growth, so it may 
turn it from a deadly into a chronic 
disease. 
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 ، وعامل النمو البطاني 1الحامض النووي الريبوسي حامل الشفرة للجين ماج-
الوعائي في الدم كدلالات كيميائية حيوية لسرطان الكبد الخلوي عند مرضى 

الالتهاب الكبدي الفيروسي سي. 
 

 ،2، وائل حسن الصاوي1، يسرى السيد أبو المجد1يسرى مصطفى حسين
 1 وإيمان عبد القادر عبد السلام1، محمد حسن محمد على1 أسامه عبد العزيز جابر

قسمي الكيمياء الحيوية الطبية وعلاج الأورام ـ كلية الطب – جامعة الزقازيق 
 
 

) فى الدم و قياس ۱تم تقييم تعبير الحامض النووى الريبوسى حامل الشفرة للجين (ماج-
مستويات عامل النمو البطانى الوعائى و الألفا فيتوبروتين  فى مصل الدم كمحاولة لتقييم 
إمكانية إستخدامهم كدلالات كيميائية حيوية كامنة لتشخيص ومتابعة مضاعفات الإلتهاب 

 الكبدى الفيروسى سى مثل تشمع الكبد و سرطان الكبد الخلوى.
وقد شملت هذه الدراسة خمسة وسبعين شخصاَ◌َ◌َ◌َ و اعتمادا على الفحص المعملى 

والإشعاعى و الإكلينيكى تم تقسيمهم إلى خمس مجموعات كالآتى: 
ضـــمت خمسة عشر من المتطوعين الأصحاء ويخلون تماما :المجموعة الأولى (الضابطة)

من أية أمراض قد تتعارض مع موضوع الدراسة وليس لديهم تاريخ مرضى حالى أو سابق 
لأمراض الكبد أو أورام خبيثة. 

 مريضا مصابين بالإلتهاب الكبدى الفيروسى سى. 15 شملت :المجموعة الثانيـة
 عشر مريضا مصابين بالإلتهاب الكبدى الفيروسى سى 15تملت  :المجموعة الثالثـة 

ومضاعفاته (تشمع الكبد). 
 مريضا مصابين بالإلتهاب الكبدى الفيروسى سى ومضاعفاته 15 شملت :المجموعة الرابعـة

(تشمع الكبد و سرطان الكبد الخلوى المتمركز فى الكبد). 
 مريضا مصابين بالإلتهاب الكبدى الفيروسى سى 15  ضمت :المجموعة الخامسة

ومضاعفاته (تشمع الكبد و سرطان الكبد الخلوى فى مرحلة النمو الإنبثاثى).   
وتم سحب وجمع عينات الدم وفصل خلايا الدم الخارجية وحيدة النواة لتقييم الحامض 

) وفصل المصل لقياس مستويات عامل النمو ۱النووى الريبوسى حامل الشفرة للجين (ماج-
البطانى الوعائى و الألفا فيتوبروتين وقد تم تحليل النتائج إحصائيا. 

وأسفرت التحليلات الإحصائية لنتائج الحامض النووى الريبوسى حامل الشفرة للجين 
) عن تعبير إيجابى ذى دلالة إحصائية في المجموعة الخامسة بالمقارنة بالمجموعة ۱(ماج-

الرابعة. ولم يلاحظ أى تعبير له فى المجموعات الأخرى.  وفيما يتعلق بنتائج عامل النمو 
البطانى الوعائى فقد أسفر التحليل الإحصائى للنتائج عن وجود زيادة ذات مدلول إحصائي في 

مستوياته عند مرضى المجموعة الرابعة و الخامسة بالمقارنة بالمجموعة الثالثة و عند مرضى 
المجموعة الخامسة بالمقارنة بالمجموعة الرابعة. وبالنظر إلى نتائج الألفا فيتوبروتين فقد 
أوضحت الإختبارات الإحصائية وجود زيادة ذات دلالة إحصائية في مستوياته عند كل 

مجموعات المرضى مقارنة بالمجموعة الضابطة وعند مرضى المجموعة الرابعة بالمقارنة 
بالمجموعة الثالثة. 
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وتبين من التحليلات الإحصائية وجود علاقات طردية ذات دلالة إحصائية بين عامل 
النمو البطانى الوعائى والألفا فيتوبروتين وذلك عند استخدام جميع الأشخاص الذين شملهم 
البحث وأيضا عند عمل العلاقات داخل المجموعة الثانية . و لم يلاحظ أى علاقات ارتباط 

طردية ذات دلالة إحصائية في المجموعة الرابعة و الخامسة.  
ومما سبق يمكن استخلاص أن تحديد تعبير الحامض النووى الريبوسى حامل الشفرة 

) وتقييم مستويات عامل النمو البطانى الوعائى و الألفا فيتوبروتين لهم دلالات ۱للجين (ماج-
) فى ۱مختلفة. حيث أن تحديد تعبير الحامض النووى الريبوسى حامل الشفرة للجين (ماج-

الدم من الممكن أن يساعد فى التكهن بتطور سرطان الكبد الخلوى وإنتشاره فى الدم و أيضا 
فى متابعة الإستجابة للعلاج. وفيما يخص تحديد مستوى عامل النمو البطانى الوعائى فى 

مصل الدم فمن الممكن استخدامه كإختبار يساعد فى تشخيص ومتابعة المرضى المصابين 
بسرطان الكبد الخلوى، بينما تحديد مستوى الألفا فيتوبروتين فى مصل الدم فقد تبين من النتائج 

أنه يمكن استخدامه كإختبار تكميلى يساعد فى تشخيص المرضى المصابين بسرطان الكبد 
الخلوى حيث لوحظ إرتفاع مستواه فى بعض المرضى المصابين بسرطان الكبد الخلوى 
المتمركز فى الكبد.  ولذلك فإن ضم الإختبارات الثلاثة من الممكن أن يكون أكثر نفعا فى 

 تشخيص و متابعة سرطان الكبد الخلوى.
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