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ers compared to others infected with HBV and/or HCV
and positive only for antibodies and negative for RT-PCR.
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INTRODUCTION

Viral hepatitis belongs to the most important
infectious diseases. Worldwide, more than 300
million chronic hepatitis B surface antigen
(HBsAg) and hepatitis C virus carriers exist
[27]. In Egypt, viral hepatitis B and C are en-
demic with high prevalence rate, however the
role of virus infection in the pathogenesis of
liver diseases is probably much more important
than schistosomal infection [8,9].

Hepatitis B, C and D often induce chronic
progressive disease including liver cirrhosis
with typical complications due to the portal hy-
pertension and with a high rate of association
with the development of primary liver cancer
[27].

HCC is one of the most common cancers
worldwide [17]. Different etiologic factors such
as hepatitis viral infection, alcohol, aflatoxin
and chemical carcinogens were mentioned in
relation to HCC. However, the global distribu-
tion of HCC is strongly linked to the prevalence
of hepatitis virus infection. The exact pathogen-
ic mechanisms involved in viral-associate HCC
are unclear although direct and indirect mecha-
nisms are possible [31].

It is well known that NO, a recently discov-
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Serum levels of Nitric Oxide (NO), Tumor Necrosis

Factor Alpha (TNF-∝), Intercellular Adhesion Molecule-1
(ICAM-1) and AFP were evaluated among two groups of
Egyptian farmers. Group one was composed of 37 farmers
infected with HCV and HBV while group two included 10
HCC patients, hospitalized at NCI. Sera of 10 healthy in-
dividuals were used as a control group. Blood samples
were collected from 37 farmers resident in El-Sharkia
Governorate-Egypt, tested for HBsAg, HCV-antibody by
ELISA and HCV by RT-PCR and divided into three sub-
groups; HBsAg positive group (n=10), HCV-antibody
positive and HCV-RNA negative group (n=17) and HCV-
antibody and HCV-RNA positive group (n=10). Measure-
ment of serum NO, TNF-∝, ICAM-1, AFP, AST, ALT
and albumin as well as abdominal ultrasonography exami-
nation of the liver were done for all groups. There was a
significant increase in NO, TNF-∝, ICAM and AFP in
HCC positive group, and in NO and ICAM-1 in HBsAg
positive group. HCV-antibody seropositive group had a
significant increase in TNF-∝, ICAM-1 and AFP, while
the other HCV-antibody seropositive and HCV-RNA posi-
tive group had a significant increase in ICAM-1, AFP, NO
and TNF-∝. The present results showed significant corre-
lation between NO and ICAM-1 (r = 0.855, p = 0.002)
and between AFP and hepatomgaly percentage (r = 0.764,
p = 0.001) in the group of patients infected with HCV and
positive for both antibodies and HCV-RNA. Also this
group of patients exhibited high percentage of liver cirrho-
sis (40%) obtained by ultrasonography examination than
the other groups. In Conclusion: The elevation of AFP and
its correlation to percentage of the hepatomegaly among
group of patients infected with HCV and positive for both
antibodies and HCV-RNA as well as the high percentage
of cirrhosis observed by ultrasonography examination and
the positive correlation levels of NO and ICAM-1 in this
group of patients led us to conclude that patients infected
with HCV and positive for both antibodies and RT-PCR
were strongly associated with HCC among Egyptian farm-
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and anti-HCV antibody by enzyme-linked im-
munosorbant assay (ELISA) whereas the HCV-
RNA was assayed by reverse transcriptase pol-
ymerase chain reaction (RT-PCR) and the pa-
tients were classified to the following groups:

Group I  : Included 10 healthy individuals.

Group II : Included 10 patients with HCC.

Group III: Included 10 patients with HBsAg
positivity.

Group IV: Included 10 patients with HCV
infection, positive for both antibodies and
HCV-RNA by RT-PCR.

Group V: Included 17 patients with HCV in-
fections, positive for antibodies and negative
for HCV-RNA by RT-PCR.

All groups were subjected to full clinical as-
sessment, estimation of serum levels of NO,
TNF-∝, ICAM-1, AFP, AST, ALT and albu-
min, as well as abdominal ultrasonography.

Methods:
1- HCV antibody assay: Determination of hepa-

titis C (HCV) antibodies was done by the
method of Ellner and Neu [7], using kits of
Equipar-Italy.

2- HBsAg assay: Hepatitis B surface antigen as-
say was done according to the method of
Boniolo et al. [3], using kits of Diasorin-
Italy.

3- Polymerase chain reaction: HCV-RNA ex-
traction was done according to the QIAamp
viral RNA Mini spin protocol (Oncogene
Science, USA), amplification of HCV-RNA
by RT-PCR was done in 50 µl final volume
using one step RT-PCR system (Gibco) con-
taining: 1x reaction (buffer containing 0.2
mM of each dNTPs and 1.2 mM MgSO4),
superscript II RT-Taq mix, 100 ng sense
primer GTG AGG AAC TAC TGT CTT
CAC G (nt 47-68), and 100 ng antisense
primer ACT GCG AAG CAC CCT ATC
CCT ATC AGG (nt 292-312), Ravaggi et al.
[19]. The thermocycler was programmed that
allow cDNA synthesis followed immediate-
ly with RT-PCR amplification automatical-
ly. The following cycling conditions were
established using a DNA thermal cycler;
50˚C for 45 min for one cycle followed by
94˚C for 2 min for cDNA synthesis and pre-
denaturation then 94˚C for 1 min, 55˚C for 1

ered free radical is overproduced in liver cirrho-
sis and HCC [2,15] and causes DNA damage
and mutation in several cell types [16]. NO is an
inorganic free-radical gas synthesized from the
amino acid L-arginine by a family of isoen-
zymes called NO synthases (NOS). Two of
these are constitutively expressed and a third is
inducible by immunological stimuli. NO re-
leased by the constitutive enzymes acts as an
important signaling molecule in the cardiovas-
cular and nervous systems [14]. NO released by
the inducible NO synthase (iNOS) is generated
for long periods by cells that have cytostatic/
cytotoxic properties for a variety of microor-
ganisms as well as tumor cells [12].

Interestingly, cytokine-mediated death of tu-
mor cells could be achieved through endoge-
nous NO release from tumor cell or as exoge-
nous NO from activated macrophages and
endothelial cells [29]. However, NO can induce
mRNA for TNF-∝ in leukemic cells which pro-
motes their morphologic differentiation [28].
TNF-α is an important mediator in the patho-
genesis of liver necrosis and failure of microcir-
culation in HCV and/or HBV infection [32].

ICAM-1 is a useful marker for the determi-
nation of the severity of liver disease and hepat-
ic fibrosis, a marker for HCC progression and
prognosis and is useful for monitoring the re-
sponse of disease to treatment [10,23]. It was es-
tablished that AFP is a relatively specific mark-
er for HCC [33].

Since NO, TNF-α, ICAM-1 were proposed
as markers of cell-mediated immunity in addi-
tion to AFP, thus we assessed these markers in
sera of farmers living in El-Sharkia Governo-
rate and suffering from HBV and HCV infec-
tions in addition to HCC patients and control
healthy subjects. We compared their results
with the liver function tests (AST-ALT and al-
bumin) and ultrasonography findings, to assess
the possible relation of HBV and HCV infec-
tions to HCC among the Egyptian farmers.

PATIENTS AND METHODS

Fifty seven adult individuals were included
in this study. Blood samples were collected
from the National Cancer Institute, Cairo Uni-
versity (HCC group) and from the farmers liv-
ing at Al-Ghazaly and Al-Hesamia regions in
El-Sharkia Governorate Egypt (other groups).
sera were subjected to the analysis of HBsAg
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males), the mean levels of NO, TNF-∝, ICAM-
1 and AFP were 77.1±8.63 nmol/l, 78.1±4.31
pg/ml, 324±12.12 ng/ml and 283±10.72 ng/ml
respectively. These levels were statistically sig-
nificantly increased compared with control
group.

Concerning HBsAg seropositive group
(n=10, mean age 36.1±3.9 years and included 8
males and 2 females), the mean levels of NO,
TNF-∝, ICAM-1 and AFP were 48.2±4.73
nmol/l, 39.7±4.17 pg/ml, 287.6±3.01 ng/ml and
3.8±0.45 ng/ml respectively. Statistically, (this
grou) showed a significant increase in NO and
ICAM-1 levels when compared to control
group.

Regarding HCV antibodies seropositive cas-
es (n=17) that were negative for HCV-RNA by
RT-PCR and included 10 males and 7 females
with a mean age of 38.6±2.4 year. The mean
levels of NO, TNF-∝, ICAM1 and AFP were
31.8±1.19 nmol/l, 44.9±3.33 pg/ml, 312±3.32
ng/ml and 4.2±0.29 ng/ml respectively. These
results exhibited a significant increase in TNF-
∝, ICAM-1 and AFP levels when compared to
control group, whereas NO level did not show
significant change.

HCV antibodies seropositive and HCV-
RNA positive group (n=10) obtained in Table
(1) and Fig. (1), had a mean age of 38.2±1.3
years and included 8 males and 2 females. The
mean levels of NO, TNF-∝, ICAM-1 and AFP
were 37±1.64 nmol/L 42.8±3.59 pg/ml,
312±5.78 ng/ml and 14.6±2.51 ng/respectively.
Statistically these results exhibited a significant
increase in levels of NO, TNF-∝, ICAM and
AFP.

Concerning liver function tests of all the
groups, the results were presented in Table (2).
In the control group the mean levels of AST,
ALT and albumin were 6.8±0.57 U/L, 8.0±0.41
U/L and 4.5 g/dl respectively. In HCC group
the mean levels of AST, ALT and albumin
were 34.1±7.0 6U/L, 24.2±3.33 U/L and 2.9±
0.09 g/dl respectively.

About HBsAg group, the mean levels of
AST, ALT and albumin were 16.8±2.38 U/L,
17.7±1.69 U/L and 3.2±0.14 g/dL respectively.
In case of HCV-antibody seropositive group
that were negative for HCV-RNA by RT-PCR,

min and 72˚C for 2, min for 35 cycles. The
PCR product was analyzed on 2% agarose
gel [22].

4- Nitric oxide measurement: Nitrate concentra-
tion in serum as a stable end product of ni-
tric oxide was determined photometrically
on microtitre plate by the method of Snyder
[25], using kits of Roche Diagnostics-
Germany.

5- TNF-∝ measurement: TNF-∝ was measured
by a sandwich enzyme-immunoassay in mi-
crotitre plate according to the method of
Corti et al. [5], using kits of Immunotech
Company, France.

6- ICAM-1 measurement: ICAM-1 was meas-
ured in serum by a sandwich immunoenzy-
matic assay in microtitre plate according to
the method of Rothlein et al. [21], using kits
of Immunotech Company, France.

7- AFP: was measured by enzyme-immunoass-
ay in microtitre plate by Abelev method [1],
using kits of omega Diagnostics Limited-
(UK).

8- AST and ALT activities: were carried out ac-
cording to Reitman and Frankel [20], while
serum albumin was estimated according to
the method of Drupt [6].

9- Ultrasonographic examination: all the sono-
graphic examinations had been carried out
using RT-X200, prob 3.5 MHZ convex of
General Electric company-USA.

10- Statistical analysis: the data obtained were
presented in tables as mean ± standard error.
The difference between groups was calculat-
ed according to unpaired "t" test [24]. Sensi-
tivity, specificity and cut-off values were
calculated according to Sox et al. [26].

RESULTS

Serum levels of NO, TNF-∝, ICAN-1 and
AFP for the five groups under investigation
were presented in Table (1). The control
healthy subjects group, included 10 individuals
with a mean age of 37±2.2 years (6 males , 4 fe-
males). In the control group, the mean levels of
NO, TNF-∝, ICAM-1 and AFP were 31.3±2.02
nmol/l, 34.8±2.14 pg/ml, 264±4.32 ng/ml and
2.2±0.91 ng/ml respectively.

As for the HCC group (n=10, mean age
53.1±1.6 years and included 7 males, 3 fe-
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cated that HCC patients included 10%, 0%, 0%,
10% and 90% for hepatomegaly, splenomegaly,
portal fibrosis, cirrhosis and focal lesion, re-
spectively. While HBsAg group, the percentag-
es were 40%, 20%, 0%, 10% and 10% respec-
tively. In the group of patients with HCV-
antibody seropositive and negative for HCV-
RNA By RT-PCR, the percentages were 35.3%,
11.8%, 17.7%, 0% and 0%, respectively. As for
the group of patients with HCV-antibody sero-
positive and HCV-RNA positive the percentag-
es were 30%, 40%, 10%, 40% and 0% respec-
tively.

the mean levels of AST, ALT and albumin
were 12.6±1.69 U/L 13.4±0.86 U/L 3.69± 0.07
g/dl respectively. As regards HCV-antibody
seropositive and HCV-RNA positive group, the
mean levels of AST, ALT and albumin were
13.8±2.11 U/L, 19.2±1.42 U/L and 3.5±0.15 g/
dl respectively. Statistically, all the previous
groups exhibited significant increase in AST,
ALT activity levels and significant decrease in
serum albumin compared to control group.

Ultrasonography findings of all groups were
presented in Table (3). The data obtained indi-

Tale (1): Serum levels of NO, TNF-α, ICAM-1 and AFP in HCC and viral hepatitis groups.

Groups NO nmol/L TNF-α pg/ml ICAM-1 ng/ml AFP ng/ml

Control

HCC

HBsAg

HCV-Ab +ve
HCV-RNA -ve

HCV-Ab +ve
HCV-RNA +ve

31.3±2.02
 (100%)

77.1±8.63*
(227%)

48.2±4.73*
(154%)

31.9±1.19
(102%)

37.0±1.64*
(119%)

34.8±2.14
(100%)

78.1±4.31
(224%)

39.7±4.17
(114%)

44.9.0±3.33*
(129%)

42.8±3.59*
(123%)

264.0±4.32
(100%)

324.0±12.12*
(123%)

287.6±3.01*
(109%)

312.0±3.32*
(118%)

312.0±5.78*
(118%)

2.2±0.91
(100%)

283.0±10.72*
(12863%)

3.8±0.45
(173%)

4.2±0.29*
(191%)

14.6±2.51*
(730%)

(  ) Value in percent taking control as 100%.
* = Significant difference as compared with control (p < 0.05).

Tale (2): Liver function tests in HCC and viral hepatitis groups.

Groups AST U/L ALT U/L Albumin g/dl

Control

HCC

HBsAg

HCV-Ab +ve
HCV-RNA -ve

HCV-Ab +ve
HCV-RNA +ve

6.8±0.57
(100%)

34.1±7.06*
(501%)

16.8±2.38*
(247%)

12.6±1.69*
(185%)

13.8±2.11*
(203%)

8.0±0.41
(100%)

24.2±3.33*
(302%)

17.7±1.69*
(221%)

13.4±0.86*
(167%)

19.2±14.2*
(240%)

4.5±0.18
(100%)

2.9±0.09*
(64%)

3.2±0.14*
(71%)

3.69±0.07*
(82%)

3.5±0.15*
(78%)

(  ) Value in percent taking control as 100%.
* = Significant difference as compared with control (p < 0.05).
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Tale (3): Ultrasonographic findings of patients with viral hepatitis and HCC.

Group Hepatomegaly Splenomegaly

HCC

HbsAg

HCV-Ab +ve
HCV-RT-PCR -ve

HCV-Ab +ve
HCV-RT-PCR +ve

1
(10%)

4
(40%)

6
(35.3%)

3
(30%)

0
(0%)

2
(20%)

2
(11.8%)

4
(40%)

Portal fibrosis Cirrhosis Focal lesions

0
(0%)

0
(0%)

3
(17.7%)

1
(10%)

10
(10%)

1
(10%)

0
(0%)

4
(40%)

9
(90%)

1
(10%)

0
(0%)

0
(0%)

Fig. (1): Agarose gel electrophoresis analysis of HCV-
RNA, RT-PCR product lane 13 is PCR marker, lane
11 is positive.

Fig. (2): Scatter diagram of NO (µmol/L) levels in all the
studied groups. The horizontal line represents the cut-
off value 44.12 µmol/L (mean ± 2SD of controls). The
sensitivity is 100%, 7.14%, 4.34% and 9.09% for the
four groups respectively at a specificity level of 100%.

Fig. (3): Scatter diagram of TNF-∝ (pg/ml) levels in all
the studied groups. The horizontal line represents the
cut-off value 43.48 pg/ml (mean ± 2SD of controls).
The sensitivity is 100%, 35.3%, 40% and 30% for the
four groups respectively at a specificity level of 100%.

Fig. (4): Scatter diagram of ICAM (ng/ml) levels in all the
studied groups. The horizontal line represents the cut-
off value 292.1 ng/ml (mean ± 2SD of controls). The
sensitivity is 90%, 94.11%, 80% and 40% for the four
groups respectively at a specificity level of 100%.
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DISCUSSION

In this study, we aimed at the evaluation of
serum levels of NO, TNF-∝, ICAM-1 and AFP
markers among Egyptian farmers infected with
HBV and HCV in addition to HCC patients and
healthy control subjects. The levels of serum
transaminases (AST and ALT) and albumin
were measured and ultrasonography examina-
tion of the liver of these patients was also done.
To assess the possible correlation of hepatitis B
and C viruses among Egyptian farmers and
their relation to HCC.

The present study showed that serum level
of NO was significantly increased in HCC,
HBsAg seropositive and HCV-antibody sero-
positive and HCV-RNA positive groups.
Whereas in patients with HCV-antibody sero-
positive and RT-PCR negative, insignificant
changes were observed [13]. NO sensitivity lev-
els were 100% for HCC, 50% for HBs-Ag and
10% for HCV-Ab and HCV-RNA positive
group and zero% for HCV-Ab positive, at a
specificity level of 100% Fig. (2). These results
were supported by the finding of Ali et al. [2]
who showed NO over production in liver cir-
rhosis and with the finding of Moussa et al. [15]
who reported similar results in HCC patients.

Kassim [11] reported also an increase of cy-
tosolic nitrite and nitrate as a result of increased
production of NO in ovarian cancer cells. It was
reported that NO released by the inducible NO
synthase (iNOS) was cytostatic/cytotoxic for a
variety of microorganisms as well as tumor
cells [12]. It was found also that NO expression
preceded necroinflammatory liver and maximal
immunofluorescence reaction was coincident
with tissue injury, supporting the hypothesis
that NO contributes to hepatic cytotoxic mecha-
nism [18]. Cytokine-mediated death of tumor
cells could be achieved through endogenous
NO released from tumor cells or as exogenous
NO from activated macrophages and endothe-
lial cells [29]. The present work showed normal
level of NO in group of patients positive for
HCV-antibodies and negative for HCV by RT-
PCR, this might explain that the overproduction
of nitric oxide might be actually dependent on
the degree of affection and the severity of HCV
infection.

TNF-∝ levels, were found to be significant-
ly increased a in the groups of patients with

Fig. (5): Scatter diagram of AFP (ng/ml) levels in all the
studied groups. The horizontal line represents the cut-
off value 5.28 ng/ml (mean ± 2SD of controls). The
sensitivity is 100%, 11.76%, 100% and 20% for the
four groups respectively at a specificity level of 100%.

r = Correlation coefficient, * Highly significant.

Fig. (6): Correlation between serum AST and ICAM-1
levels among HCC group of patients.

r = Correlation coefficient, * Highly significant.

Fig. (7): Correlation between serum NO and ICAM-1 lev-
els among group of patients infected with HCV and
postive for both antibodies and PCR tests.
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PCR negative or positive showed significant in-
crease, while in the HBs-Ag group insignificant
change was observed. A significant correlation
was observed between AFP and hepatomegaly
in the group of patients infected with HCV and
positive for antibody and RT-PCR (r = 0.764, p
= 0.001). Also, this group exhibited high per-
centage of liver cirrhosis (40%) obtained by ul-
trasonography examination compared to the
other groups.

AFP a relatively specific marker for HCC
[33] was reported to be elevated in up to 80% of
patients with HCC as well as in patients with
chronic active hepatitis and in cirrhotic patients
[4]. However, in the present study, the sensitivi-
ty was 20% in the HBs-Ag infected group while
in HCV-antibody seropositive group the sensi-
tivity was 11,7% at specificity level of 100%
Fig. (5).

In the group of patients infected with HCV
and were positive for both antibodies and RT-
PCR, the elevation of AFP and its correlation to
the percentage of hepatomegaly, the high per-
centage of cirrhosis observed by ultrasonogra-
phy examination and the positive correlation
levels of NO and ICAM-1 led us to conclude
that the group of patients infected with HCV
and positive for both antibodies and RT-PCR
are strongly associated with HCC among Egyp-
tian farmers than others infected with HBV
and/or HCV and positive only for antibodies
and negative for RT-PCR.

REFERENCES

1-   Abelev G.I.: Alfa-fetoprotein as a marker of em-
bryo-specific differentiation in normal and hu-
man tissues. Transplant. Rev., 20: 3-37, 1974.

2-  Ali H.S., Kassim S.K., Begat M.H., Hassan M.I.
and Khalifa A.: Nitric oxide level in hepatitis C
virus (HCV) infection: relationship to liver cir-
rhosis among Egyptian patients. J. of Biochem-
istry, 17 (1): 95-109, 1999.

3-  Boniolo A., Davis M. and Matteja R.: The use of
an enzyme-linked immunosorbant assay for
screening hybridoma antibodies against hepatitis
B surface antigen. J. Immunol. Meth., 49: 1-7,
1982.

4-  Burditt L.J.,  JOhnson M.M.,  JOhnson P.J. and
Williams R.: Detection of hepatocellular carci-
noma-specific alpha-fetoprotein by isoelectoic
focusing. Cancer, 74 (1): 25-29, 1994.

HCC, HCV-antibody seropositive and RT-PCR
negative and in HCV-antibody seropositive and
RT-PCR positive. Statistically the presented re-
sults indicated that the sensitivity of TNF-∝
measurement was 100% in HCC, 40% in HCV-
antibody seropositive and RT-PCR positive
group, 35.3% in HCV-antibody positive and
RT-PCR negative, while the HBsAg group of
patients was less sensitive (30%) and was insig-
nificantly changed at a specificity level of
100%, Fig. (3). These results were supported by
the findings of Yuan et al. [30] who reported
that TNF-∝ participated in the activity process
of liver disease. Zang et al. [32] reported that
TNF-∝ was significantly correlated with the el-
evated serum ALT and bilirubin and insignifi-
cantly correlated with alfa-fetoprotein. TNF-∝
is an important mediator in the pathogenesis of
liver necrosis and failure of circulation in HCV
and/or HBV infection. However, the presented
results showed insignificant increase of TNF-∝
in HBs-Ag patients group.

As regards the changes in the levels of ser-
um ICAM-1, there was significant increase in
all infected groups under investigation. Also, a
significant correlation between serum AST and
ICAM-1 (r = 0.866, p = 0.001) was observed
among the HCC patients group, Fig. (6). In ad-
dition, there were high sensitivity levels of
ICAM-1 in all groups, 90% in HCC, 94.11% in
HCV-anbtibody seropositive and RT-PCR neg-
ative, 80% in HCV-antibody seropositive and
RT-PCR positive groups while the HBs-Ag
group of patients showed 40% at a specificity
level of 100%, Fig. (4). Our results were in ac-
cordance with those reported by Hyodo et al.
[10] and Shimizu et al. [23] who reported that in-
tercellular adhesion molecule-1 was a useful
marker for the determination of the severity of
liver disease and hepatic fibrosis as well as a
marker for HCC progression and prognosis.
However, the presented results recorded signifi-
cant correlation between NO and ICAM-1 lev-
els (r = 0.855, p = 0.002) in the group of pa-
tients infected with HCV and positive for both
antibodies and RT-PCR, Fig. (7). Thus; this
might explain the high severity of liver disease
in this group than the other infected groups.

Concerning the changes induced in the level
of AFP, it was found that the HCC and the
HCV groups with HCV-Ab positive and RT-



164 Preliminary Studies on Nitric Oxide (NO)

18- Pinto U.A., Marchevsky R.S., Pelajo-Machado
M., Santiago U.S., Piszurno J.W., Franco M.S.,
Baptista M.L., Gouvea A.S., Santana A.A., Ber-
tho A.L., Schatzmayr U.G., Gaspor A.M. and
Kubelka C.F.: Inducible nitric oxide synthesis
(iNOS) expression in liver and splenic T lym-
phocyte rise are associated with liver histologi-
cal damage during experimental hepatitis A vi-
rus (HAV) injection in calli thrix jacchvs. Exp.
Toxicol. Pathol., 52 (1): 3-10, 2000.

19- Ravaggi A., Primi D., Caraini E.: Direct RT-
PCR amplification of HCV RNA from human
serum. RT-PCR methods Appl., 1: 291-292,
1992.

20- Reitman S. and Frankel S.: A colorimetric meth-
od for the determination of serum glutamic oxal-
ocetic and glutamic pyruvic transaminase. Am.
J. clin. Path., 28: 56-63, 1957.

21- Rothlein R., Mainolfi E., Czajkowski M. and
Marlin S.: A form of circulating ICAM-1 in hu-
man serum. J. Immunol., 147: 3788-3793, 1991.

22- Sambrook J., Fritsch E.F. and Maniatis T.: Mo-
lecular cloning, 3rd ed. Cold Spring Harbor:
Cold Spring Harbor Laboratory, 18: 42-59,
1989.

23- Shimizu Y., Minemura M., Tsukishiro T., Ka-
shii' Y., Miyamata M., Vishimori H., Higvchi K.
and Watanabe A.: Serum concentration of inter-
cellular adhesion molecule-1 in patients with he-
patocellular carcinoma is a marker of the disease
progression and prognosis. Hepatology, 22 (2):
525-531, 1995.

24- Snedecor G.W.: Statistical methods applied to
experiments on agriculture and biology 5th ed.,
1956.

25- Snyder S.H.; Nitric oxide: First in a new class of
neurotransmitters. Science, 257 (5069): 494-
496, 1992.

26- Sox H.C., Blatt M.A., Higgins M.C. and Marton
K.: Medical decision making, Butterworth, lon-
don, pp. 67-146, 1989.

27- Tsai J.F., Chang W.Y., Jeng J.E., Ho M.S., Lin
Z.Y. and Tsai J.H.: Frequency of raised alfa-
fetoprotein level among chinese patients B and
C. Cancer, 69 (6): 1157-1159, 1994.

28- Weinberg J.B.,  Misukonis M.A.,  Shami P.J.,
Mason S.N., Sauls D.L., Dittman W.A., Wood
E.R., Smith G.K., McDonaid B. and Bachus
K.E.: Analysis of iNOS mRNA, iNOS protein,
biopterin and nitric oxide production by blood
monocyte and peritoneal macrophage. Blood,
86: 1184-1195, 1995.

29- Xie K., Huang S., Wang Y., Bettran P.J., Juang

5-  Corti A., Fassina G., Marcucci F., Barbanti E.
and Cassin G.: Oligometric tumor necrosis fac-
tor-∝ slowly converts into inactive form at bio-
active levels. Biochem. J., 284: 905-909, 1992.

6-  Drupt F.: Determination of serum albumin  by
bromcresol green. Pharm. Biol., 8 (90): 77-99,
1974.

7-  Ellner P.D. and Neu H.C.: Viral agents of gas-
troenteritis. In understanding infectious disease.
St. Louis. Mosby. Year Book pp. 183-186, 1992.

8-  El-Shazly Y.,  Abdel-Salam A.,  Abdel-Ghaffar
A., Mahran Z. and Saleh S.M.: Schistosomiasis
as an important determining factor for the re-
sponse of Egyptian patients with chronic hepati-
tis C to therapy with recombinant human ∝-2 in-
terferon. Trans. Roy. Soc. Trop. Med. Hyg., 88:
229-231, 1994.

9-  Ghaffar Y., El-Shazly Y., Abdel-Salam A.F., Ab-
del-Fattah S. and Abdulla I.: Effect of prazi-
quantel therapy on liver function in cases of
schistosamiasis associated with chronic active
hepatitis. Afro-Asian Liver J., 1: 5-12, 1988.

10- Hyodo I., Jinno K., Yanimizu M., Hosokawa Y.,
Nishikawa Y., Akiyama M., Mandai K. and
Moriwaki S.: Detection of circulating intercellu-
lar adhesion molecule-1 in hepatocellular carci-
noma. Int. J. Cancer, 55 (5): 775-779, 1993.

11- Kassim S.K.: Determination of cytosolic nitrite
and nitrate as indicators of nitric oxide level in
ovarian cancer cells. C.M.B., 4: 1051-1059,
1997.

12- Klob H. and Klob-Bachofen V.: Nitric oxide a
pathogenic factor in autoimmunity. Immunol.
Today, 13: 157-160, 1992.

13- Kwok S. and Higushi R.: Avoiding false posi-
tive with RT-PCR. Nature, 339: 237-238, 1989.

14- Moncada S., Palmer R.M.J., Higgs E.A.: Nitric
oxide physiology, pathology and pharmacology.
Pharmacol. Res., 43: 109-142, 1991.

15- Moussa Y.L., Pieuyis J.V. and Haes P.C.: Plas-
ma nitrites/nitrates in HCV infetion and hepato-
cellular carcinoma. Eur. J. Gastroenterol. Hepa-
tol., 12 (2): 150-163, 2000.

16- Nguyen T., Brunson D., Crespi C.L., penman
B.W., Wishnok J.S. and Tannenbaum S.R.:
DNA damage and mutation in human cells ex-
posed to nitric oxide in vitro. Proc. Nat. Acad.
Sci. USA, 89: 3030-3034, 1992.

17- Parkin D., Stiemsward T. and Muir CS.: Esti-
mates of the worldwide frequency of twelve ma-
jor cancer. Bull. World Health Organ, 62: 163-
182, 1984.



165Karam A. Mahdy, et al.

tian Nat. Cancer Inst., 12 (1): b: 29-34, 2000.

32- Zhang D.F., Rea H., Jia X.O. and Zhau Y.S.:
Serum tumor necrosis factor (TNF) in the patho-
genesis of clinical hepatic failure of HCV and
for HBV infection. clin. Med. J. Engl., 106 (5):
335-338, 1993.

33- Zhang X.L., Shi J.O. and Zuo S.H.: A compara-
tive study of the expression of ras oncogenic
protein p21 and oncofetal protein AFP, CEA in
hepatocellular carcinoma (HCC). Chung Hua.
Ping. Li. Hsueh. Tsa. Chih., 23 (3): 155-158,
1994.

S.H., Dong Z., Reed J.C., Mc Donnel T.J.,
McConkey D.J. and Fidler J.J.: Bcl-2 protects
cells from cytokine induced NO dependent
apoptosis. Cancer Immunol. Immunother, 43
(2): 109-115, 1996.

30- Yuan A.L., Luo Y. and Liu S.D.: Tumor necro-
sis factor alfa level in patients with chronic liver
disease and its relationship to pathogenesis.
Chung. Hua. Mei. Ko. Tsa. Chin., 33 (10): 672-
674, 1994.

31- Zekri A.N., Bahnassy A.A. and Omar S.: Viral
hepatitis and hepatocellular carcinoma. J. Egyp-


