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ABSTRACT

The aim of this study was to investigate the serum levels of interleukin-8 and total nitric oxide in

patients with genotype 4 hepatitis C virus before and after treatment with interferon and ribavirin

compared against RT- PCR technique. The study was performed on 72 patients divided into 3

groups according to the diagnosis: Group I (Positive ELISA-antibodies - Negative PCR), Group II
(Positive ELISA-antibodies - Positive PCR), and Group III after Treatment with interferon and ribavi-
rin (Positive ELISA-antibodies - Negative PCR), in addition to a control group of 16 healthy volun-

teers. The results revealed that serum levels of interleukin-8 and total nitric oxide after treatment

with interferon and ribavirin appeared to increase rather than before treatment compared against

RT- PCR technique.

INTRODUCTION

Interleukin-8 is a chemokine produced by
macrophages and other cell types such as epi-
thelial cells (Utgaard, 1998) and is suggested
to be a key parameter in localized inflamma-
tion (Vlahopoulos et al., 1999). The serum lev-
els of IL-8 in HCV-infected patients have
been demonstrated to be significantly elevated
compared to levels in normal healthy volun-
teers; it serves as a chemical signal that at-
tracts neutrophils at the site of inflammation,
and therefore is also known as Neutrophil
chemotactic factor. When first encountering
an antigen, the primary cells elaborate it are
the macrophages which phagocytose the par-
ticle. Upon processing, they release chemo-
kines to signal other immune cells to come in
to the site of inflammation. IL-8 is one of such

chemokines (Stephen et al., 2001).

The biological activities of Nitric Oxide (NO)
were first widely appreciated when it was
identified as the endothelial-derived relaxing
factor (EDRF) responsible for the potent va-
sodilating properties of stimulated endothelia
(Ignarro et al., 1987; Palmer et al., 1987 and
Furchgott and Zawadzki, 1980). Since then,
the NO has been recognized as a pleiotropic
biological mediator, regulating diverse activi-
ties ranging from neuronal function to im-
mune system regulation. It is a gaseous free
radical with a short half-life in vivo of a few
seconds or less. Therefore, the levels of the
more stable NO metabolites, nitrite (NOg)
and nitrate (NOg), have been used in the in-
direct measurement of NO in biological fluids
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(Marletta et al., 1988; Wennmalm et al., 1992;
Wennmalm et al., 1993 and Tsikas, 2005).
Altered levels of NO have been shown to be
associated with sepsis, reproduction, infec-
tion, hypertension, exercise, type 2 diabetes,
hypoxia, and cancer (Ochoa et al., 1991;
Evans et al., 1994; Rosselli et al., 1994; Ma-
nukhina et al., 2000; Lyamina et al., 2003;
Newaz et al., 2003; Taysi et al., 2003; Mae-
da et al., 2004 and Yugar-Toledo et al.,
2004).

NO is produced via the reaction of L-
arginine, NADPH, and Oy to NO and citrulline
(Palmer et al., 1988a; Palmer et al., 1988b;
Moncada et al., 1989 and Bredt and Snyder,
1990). NO catalyzed by enzymes of the nitric
oxide synthase (NOS) family, Members of the
NOS family include neuronal (nNOS/NOS1),
endothelial (eNOS/NOS3), and inducible
(INOS/NOS2) (Alderton et al., 2001). As the
name implies, nNOS is highly expressed in
neurons of the central and peripheral nervous
systems, and has also been described in other
cell types including skeletal muscle myocytes,
lung epithelial cells, and skin mast cells
(Bredt et al., 1991; Dun et al., 1992; Nakane
et al., 1993; Asano et al., 1994; Sugaya and
McKinney, 1994; Reuss et al., 1995; Gath et
al., 1996 and Shimizu et al., 1997). eNOS is
highly expressed by endothelial cells and may
also be found in neurons, dermal fibroblasts,
epidermal keratinocytes, thyroid follicular
cells, hepatocytes, and smooth muscle cells
(Pollock et al., 1991; Dinerman et al., 1994;
Comini et al., 1996; Wang et al., 1996; Colin
et al.,, 1997 and Shimizu et al., 1997). iNOS
is expressed in a wide range of cell types in-
cluding chondrocytes, epithelial cells, hepa-
tocytes, glial cells, and several cell types of

the immune system (Geller et al., 1993;
Asano et al., 1994; Maier et al.,, 1994 and
Bogdan, 2001). In general, eNOS and nNOS
are constitutively expressed and regulated
by Ca2t* / calmodulin, while iNOS is in-
duced by endotoxin and inflammatory cyto-
kines, and exhibits a relative insensitivity to
Ca2+ (Alderton et al., 2001 and Kone et al.,
2003).

Because it is lipid soluble, NO is not stored
but is synthesized de novo and freely diffuses
across lipid membranes. NO has the potential
to mediate its effects on target cells via several
different mechanisms. For instance, NO-
mediated activation of the enzyme guanylyl
cyclase (GC) catalyzes the formation of the
second messenger Guanosine 3’,5’-cyclic
Monophosphate (cGMP). cGMP is implicated
with a range of biological functions such as
regulating smooth muscle contractility, cell
survival, proliferation, axon guidance, synap-
tic plasticity, inflammation, angiogenesis, and
the activity of cyclic nucleotide-gated chan-
nels (Zhuo et al., 1994; Arancio et al., 1996;
Lev-Ram et al.,, 1997; Hood and Granger,
1998; Suhasini et al., 1998; Kronemann et
al., 1999; Arancio et al., 2001; Guzik et al.,
2003 and Hamad et al., 2003). NO also func-
tions as an anti-tumor and anti-microbial
agent via mechanisms that include its conver-
sion to peroxynitrite (ONOO-), the formation
of S-nitrosothiols, and the depletion of argi-
nine (Bogdan, 2001). Another putative role for
NO includes the suppression of mitochondrial
respiration through the inhibition of cyto-
chrome oxidase (Antunes et al., 2004). No
may also modify protein activity through post-
translational nitrosylation via the attachment
of an NO moiety to the thiol side chain of
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cysteine residues (Gaston et al., 2003 and
Hess et al., 2005).

University. Patients agreed to be admitted into
the study after they had been informed about
the requirements and aims of the study. The
2. Material and methods

2.1. Patients

The study was performed on 72 patients

patients were divided into three groups, ac-
cording to their test diagnosis (Table 1). A
control group of 16 healthy volunteers was

attended to outpatient clinic of Mansoura also used.

Table 1 Demographic characteristic of the patients.

Group Test Diagnosis No. of Age Gender
patients (F/M)
| +ve (ELISA-antibodies) 24 35-52 9/15
& -ve (RT-PCR)
I +ve (ELISA-antibodies) 24 40 - 54 11/13
& +ve (RT-PCR)
[T (After +ve (ELISA-antibodies) 24 41 - 56 11/13
treatment) & -ve (RT-PCR)

TaqMan®, Assay reagents, Part number
4324018, Lot number M 10770, Stored

2.2. Chemical used
- Human Interleukin-8 ELISA Kit (KOMA

BIOTECH INC.): Catalog No: K0331216,
Quantity: 96 tests, Storage: 4 C°.

- Total NO/Nitrite/Nitrate Assay Kit Cata-
log No: KGE 001 (R&D Systems, INC.):
For the quantitative determination of Ni-
tric Oxide concentrations in cell culture
supernates, serum, plasma, and urine.

2.3. Methodology :

- ELISA-antibodies standard kit for HCV
(anti-HCV) (Abbott II anti-HCV ELISA,
Abbott Lab, IL, USA).

- Quantitative PCR, Extraction of HCV-RNA
from serum was carried out using
QIAamp Viral RNA Mini Kit - for viral
RNA purification from plasma, serum,
cell-free body fluids, and cell-culture su-
pernatants.

- TagMan® RT-PCR Kit for HCV detection,

at -20 C°, For Laboratory R&D use only,
Applied Biosystems, Manufactured by
Roche, Branchburg, New Jersey USA.
TagMan® and AmpErase® are registered
trademarks of Roche Molecular Systems,

Inc.

Genotyping for HCV by PCR using type-
specific primers. Optimization of typing
assay Type-specific PCR was described
originally by (Ohno et al., 1997) which
used type-specific primers to amplify the
core region of HCV for determination of
HCV genotypes la, 1b, 2a, 2b, 3a, 3b, 4,
5a, and 6a.

2.4. Statistical analysis

All statistical analysis were done by a sta-
tistical software package (SPSS 12.0 for win-
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dows, SPSS Inc.). All results are expressed as
mean + SD. Significance was established at a
P level < 0.05.

RESULTS

3.1. Detection of HCV antibodies

All serum patients were screening to HCV-
antibodies ELISA, The screening were per-
formed on 72 patients divided to 3 groups:
Group I, Group II and Group III after Treat-
ment with interferon and ribavirin. All of
these groups were positive for HCV-antibo-
dies. A control group of 16 healthy volunteers
who were negative for HCV-antibodies.

ARN

3.2. Determination of HCV by RT-PCR
quantitative

All serum patients were screening to
HCV by RT-PCR quantitative, The screen-
ing was performed on 72 patients divided
to 3 groups : Group I (Negative PCR),
Group II (Positive PCR) and Group III (Neg-
ative PCR) after Treatment with interferon
and ribavirin.. A control group composed of
16 healthy volunteers was negative for RT-
PCR. Fig. 1 shows that the sample was read
as positive for HCV-RNA, and Fig. 2 shows
that the sample was read as negative for
HCV-RNA.
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HCV RNA by Real Time PCR ( 1,240,919

Fig (1) : Showed the sample was read as positive for HCV-RNA.

Patient Sample. Internal Positive control (IPC)
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C.T.: Threshold Cycle at 0.09
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HCV RNA by Real Time PCR ( Negative )

Fig (2) : Showed the sample was read as negative for HCV-RNA

Patient Sample Internal Positive control (IPC)

C.T.: Threshold Cycle at 0.09
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3.3. Determination of genotype 4 HCV

to all serum patients :

As can be seen in Fig. 3 (Mix-2 for Gen-
otyping) typical electrophoresis patterns of
PCR products from HCV genotype 4, a visi-
ble band corresponding to the expected size

(99 bp) was demonstrated, and the sample
was read as positive for subtype 4 (Fig. 3
lanes 1 to 13). On the other hand, sera
which did not demonstrate this visible band
by PCR, was read as negative for HCV sub-
type 4.

0123 4 5 67 8 9 108512813814

etc.

i

200 bp ==p
150 bp =p
100 bp =9

Fig. (3) : Typical electrophoretic patterns of PCR products from HCV genotype 4.

Lane (0)

: Marker 50 bp DNA - ladder.

Lane (1 to 13) : Positive results for genotype 4.

Lane (14)

3.4. Determination of Interleukin-8 in
normal control group and in pa-
tients with HCV.

In Fig. 4, the mean serum level of IL-8 in
the 16 samples of healthy control (was 2.5869
+ 0.0158 pg/ml) and in the 72 samples of pa-
tients with HCV (who were divided into 3
groups) the serum level of IL 8 were as fol-
low : Group I (Positive ELISA- Negative PCR)
(6.33 £ 0.9743 pg/ml). Group II (Positive ELI-

: Negative Control.

SA- Positive PCR) (11.245 + 3.5414 pg/ml)
and Group III after Treatment with interferon
and ribavirin (Positive ELISA- Negative PCR)
(14.0 + 21.818 pg/ml).

The results depicted in Table 2 show
that there were highly significant differenc-
es in IL-8 levels between control (healthy
volunteer) and each patient groups with
HCV.
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Fig. 4 : Mean serum level of IL-8 in 16 samples negative control and each

separate group of 72 sample patients with HCV.
Control (healthy volunteer)

Group I (Positive ELISA- Negative PCR)
Group II (Positive ELISA- Positive PCR)

Group III after Treatment with interferon and ribavirin (Positive ELISA- Negative PCR)

Table 2 : Showed IL-8 is highly significant difference between control (healthy
volunteer) and each patient groups with HCV.

Group | Group | Group
Control I I I P1 P2 P3
No. of
16 24 24 24
Patients
1L-8 2.5869 + 6.33 + 11.24 + 14.0 +
0.0158 0.9743 3.5414 21.818 0.000 0.000 0.017
(pg/ml) pg/ml pg/ml pg/ml pg/ml

P value is significant at the 0.05 level.

P1 value (Control versus Group I) = highly Significant difference.
P2 value (Control versus Group IT) = highly Significant difference.
P3 value (Control versus Group III) = Significant difference.
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3.5. Determination of Total Nitric Oxide
in normal control group and in pa-
tients with HCV.

The data presented in Fig. 5, show that the
mean valus of Total Nitric Oxide level in the
samples was (5.6563 + 0.7891
umol/L), while the mean values of No in 72

16 control

samples of patients with HCV were : in Group
I (Positive ELISA- Negative PCR) (15.996 =

2.7212 pmol/L); Group II (Positive ELISA-

w

0"

Mean. of Total Nitric Qxide (umol/L)

Control

Positive PCR) (17.246 = 9.7152 wmol/L) and
Group III after Treatment with interferon and
ribavirin (Positive ELISA- Negative PCR)
(27.49 + 26.174 wmol/L).

It is apparent of the results herein reported
(Table 3) that Total Nitric Oxide level showed
highly significant difference between control
(healthy volunteer) and each patient groups
with HCV.

.
0. E

Group |

Group Il Group Il

Fig. 5 : Mean of Total Nitric Oxide level in 16 samples negative control and each
separate group of 72 sample patients with HCV.

Control (healthy volunteer)

Group I (Positive ELISA- Negative PCR)
Group II (Positive ELISA- Positive PCR)
Group III after Treatment with interferon and ribavirin (Positive ELISA- Negative PCR)

Table 3: Showed Total Nitric Oxide level is highly significant difference between
control (healthy volunteer) and each patient groups with HCV.

Group | Group | Group
Control I I e P1 P2 P3
No. of 16 24 24 24
Patients
Total Nitric | 56563+ | 1599+ | 1724+ | 2749+
Oxide 07891 | 27212 | 97152 | 26.174 0.000 0.000 0.000
(pmol/L) pmol/L | pmolL | pmolL | pmol/L

P value is significant at the 0.05 level.
P1 value (Control versus Group I) = highly Significant difference.

P2 value (Control versus Group II) = highly Significant difference.
P3 value (Control versus Group III) = highly Significant difference.

7
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3.6. Correlations
There is no correlation between IL-8 and

Total Nitric Oxide in 72 sample patients with
HCYV (Table 4).

Table 4 : Corralations between IL-8 and Total Nitric Oxide in 72 sample patients with HCV.

IL-8

Pearson Correlation 0.020

Total Nitric Oxide Sig. (2-tailed) 0.868
N 72

“Correlation is significant at the 0.01 level (2-tailed).
" Correlation is significant at the 0.05 level (2-tailed).

DISCUSSIONS
Nitric oxide (NO), has been reported as
free radical that is overproduced in liver cir-
(HCV) might in-
crease NO levels via increased inducible
NO synthase (INOS) and Interleukin-8 is

often associated with inflammation (Vlaho-

rhosis. Hepatitis C virus

poulos et al., 1999). When first encountering
an antigen, the primary cells to encoun-
ter it are the macrophages who phagocytose
the particle. Upon processing, they release
chemokines to signal other immune cells
to come in to the site of inflammation. IL-8
is one such chemokine. It serves as a
chemical signal that attracts neutrophils
at the site of inflammation, and therefore is
also known as Neutrophil Chemotactic Factor
(Stephen et al., (2001). This work was
study the effect of HCV-

induced liver cirrhosis on IL-8 and NO lev-

carried out to

els among Egyptian patients before and af-
ter treatment with interferon and ribavirin.
IL-8 levels showed a statistically significant

increase among patients compared to the con-
trol group (P<0.000) and NO levels determined
as the stable endproduct nitrate, showed a
statistically significant increase among pa-
tients compared to the control group
(P<0.000). Furthermore, IL-8 and NO levels
increased proportionally with the severity of
liver cirrhosis (P<0.000). IL-8 and NO levels is
highly in patients after treatment with inter-
feron and ribavirin (P<0.017) and (P<0.000)
respectively. This is in conformity with the re-
sults of utgaard (1998); Maeda et al., (2004)
and Tsikas (2005) who reported that both IL-8
and NO levels in patient with HCV are greally
elevated as a result of virus activity as com-
pared to that of healthy individuals. Based on
the results of the present study and of other
previous reports, we suggest the analysis of
serum IL-8 and NO concentrations in order to
detect present or absent of genotype (4) HCV
after treatment with interferon and ribavirin
compared with RT-PCR quantitative tech-
nique.



EVALUATION OF INTERLEUKIN-8 (IL-8) AND etc ......

REFERENCES
Alderton, W. K.; Cooper, C. E. and
Knowles R. G. (2001) : Nitric oxide synthas-
es: structure, function and inhibition. Bio-
chem J 357(3): 593-615.

Antunes, F.; Boveris, A. and Cadenas, E.
(2004) : On the mechanism and biology of cy-
tochrome oxidase inhibition by nitric oxide.
Proc Natl Acad Sci USA 101(48):16774-16779.

Arancio, O.; Antonova, I.; Gambaryan,
S.; Lohmann, S. M.; Wood, J. S.; Lawrence,
D. S. and Hawkins, R. D. (2001) : Presynap-
tic role of cGMP-dependent protein kinase
during long-lasting potentiation. J Neurosci
21(1):143-149.

Arancio, O.; Kiebler, M.; Lee, C. J.; Lev-
Ram, V.; Tsien, R. Y.; Kandel, E. R. and
Hawkins, R. D. (1996) : Nitric oxide acts di-
rectly in the presynaptic neuron to produce
long-term potentiation in cultured hippocam-
pal neurons. Cell 87(6):1025-1035.

Asano, K.; Chee, C. B.; Gaston, B.; Lilly,
C. M.; Gerard, C.; Drazen, J. M. and Stam-
ler, J. S. (1994) : Constitutive and inducible
nitric oxide synthase gene expression, regula-
tion, and activity in human lung epithelial
cells. PNAS 91:10089-10093

Bogdan, C. (2001) : Nitric oxide and the
immune response. Nat Immunol 2(10):907-
916.

Bredt, D. S. and Snyder, S. H. (1990) :
Isolation of nitric oxide synthetase, a calmod-
ulin-requiring enzyme. Proc Natl Acad Sci U
S A 87(2):682-685.

Bredt, D. S.; Glatt, C. E.; Hwang, P. M.;
Fotuhi, M.; Dawson, T. M. and Snyder, S.
H. (1991) : Nitric oxide synthase protein and
mRNA are discretely localized in neuronal
populations of the mammalian CNS together
with NADPH diaphorase. Neuron. 7(4):615-
624.

Colin, I. M.; Kopp, P.; Zbaren, J.;
Haberli, A.; Grizzle, W. E. and Jameson, J.
L. (1997)
thase III in human thyroid follicular cells:

: Expression of nitric oxide syn-

evidence for increased expression in hyper-
thyroidism. Eur J Endocrinol 136(6):649-

655.

Comini, L.; Bachetti, T.; Gaia, G.; Pasini,
E.; Agnoletti, L.; Pepi, P.; Ceconi, C.; Curel-
lo, S. and Ferrari, R. (1996) : Aorta and skel-
etal muscle NO synthase expression in experi-
mental heart failure. J Mol Cell Cardiol 28
(11):2241-2248.

Dinerman, J. L.; Dawson, T. M.; Schell,
M. J.; Snowman, A. and Snyder, S. H.
(1994) :
localized to hippocampal pyramidal cells:

Endothelial nitric oxide synthase

implications for synaptic plasticity. Proc Natl
Acad Sci U S A 91(10):4214-4218.

Dun, N. J.; Dun, S. L.; Forstermann, U.
and Tseng, L. F. (1992) : Nitric oxide syn-
thase immunoreactivity in rat spinal cord.
Neurosci Lett 147(2):217-220.

Evans, T. G.; Rasmussen, K.; Wiebke,
G. and Hibbs, J. B. Jr. (1994) : Nitric
oxide synthesis in patients with advanced
HIV infection. Clin Exp Immunol 97(1):83-
86.



Fathy A. Mansour, et al...

Furchgott R. F. and Zawadzki J. V.
(1980): The obligatory role of endothelial cells
in the relaxation of arterial smooth muscle by
acetylcholine. Nature 288(5789):373-376.

Gaston B. M., Carver J., Doctor A. and
Palmer L. A. (2003) : S-nitrosylation signal-
ing in cell biology. Mol Interv 3(5): 253-263.

Gath I., Closs E. 1., Godtel-Armbrust U.,
Schmitt S., Nakane M., Wessler I. and
Forstermann U. (1996) : Inducible NO syn-
thase II and neuronal NO synthase I are con-
stitutively expressed in different structures of
guinea pig skeletal muscle: implications for
contractile function. FASEB J 10(14):1614-
1620.

Geller D. A., Lowenstein C. J., Shapiro
R. A., Nussler A. K., Di Silvio M., Wang S.
C., Nakayama D. K., Simmons R. L., Snyder
S. H. and Billiar T. R. (1993) : Molecular
cloning and expression of inducible nitric ox-
ide synthase from human hepatocytes. Proc
Natl Acad Sci USA 90(8): 3491-3495.

Guzik T. J., Korbut R. and Adamek-
Guzik T. (2003) : Nitric oxide and superoxide
in inflammation and immune regulation. J
Physiol Pharmacol 54(4):469-487.

Hamad A. M., Clayton A., Islam B. and
Knox A. J. (2003) : Guanylyl cyclases, nitric
oxide, natriuretic peptides, and airway
smooth muscle function. Am J Physiol Lung

Cell Mol Physiol 285(5): 973-983.

Hess D. T., Matsumoto A., Kim S. O.,
Marshall H. E. and Stamler J. S. (2005) :
Protein S-nitrosylation: purview and parame-

10

ters. Nat Rev Mol Cell Biol 6(2):150-166.

Hood J. and Granger H. J. (1998) : Pro-
tein kinase G mediates vascular endothelial
growth factor-induced Raf-1 activation and
proliferation in human endothelial cells. J
Biol Chem 273(36):23504-23508.

Ignarro L. J., Byrns R. E., Buga G. M.
and Wood K. S. (1987) Endothelium-
derived relaxing factor from pulmonary artery
and vein possesses pharmacologic and chemi-
cal properties identical to those of nitric oxide
radical. Circ Res 61(6):866-879.

Kone B. C., Kuncewicz T., Zhang W. and
Yu Z. Y. (2003) : Protein interactions with ni-
tric oxide synthases: controlling the right
time, the right place, and the right amount of
nitric oxide. Am J Physiol Renal Physiol 285
(2): 178-190.

Kronemann N., Nockher W. A., Busse R.
and Schini-Kerth V. B. (1999) : Growth-
inhibitory effect of cyclic GMP- and cyclic
AMP-dependent vasodilators on rat vascular
smooth muscle cells: effect on cell cycle and
cyclin expression. Br J Pharmacol 126(1):

349-357.

Lev-Ram V., Jiang T., Wood J., Lawrence
D. S. and Tsien R. Y. (1997) : Synergies and
coincidence requirements between NO, cGMP,
and Ca2+ in the induction of cerebellar long-
term depression. Neuron 18(6):1025-1038.

Lyamina N. P., Dolotovskaya P. V., Lya-
mina S. V., Malyshev I. Y. and Manukhina
E. B. (2003) : Nitric oxide production and in-
tensity of free radical processes in young men



EVALUATION OF INTERLEUKIN-8 (IL-8) AND etc

with high normal and hypertensiveblood pres-
sure. Med Sci Monit 9(7): 304-310.

Maeda S., Tanabe T., Otsuki T., Sugawa-
ra J., Iemitsu M., Miyauchi T., Kuno S., Aji-
saka R. and Matsuda M. (2004) : Moderate
regular exercise increases basal production of
nitric oxide in elderly women. Hypertens Res
27(12):947-953.

Maier R., Bilbe G., Rediske J. and Lotz
M. (1994) : Inducible nitric oxide synthase
cDNA
cloning and analysis of mRNA expression. Bi-
ochim Biophys Acta 1208 (1) :145-150.

from human articular chondrocytes:

Manukhina E. B., Mashina S. Y. U., Smi-
rin B. V., Lyamina N. P., Senchikhin V. N.,
Vanin A. F. and Malyshev 1. Y. U. (2000) :
Role of nitric oxide in adaptation to hypoxia
and adaptive defense. Physiol Res 49(1):89-
97.

Marletta M. A., Yoon P. S., Iyengar R.,
Leaf C. D. and Wishnok J. S. (1988) : Mac-
rophage oxidation of L-arginine to nitrite and
nitrate: nitric oxide is an intermediate. Bio-
chemistry 27(24):8706-8711.

Moncada S., Palmer R. M. and Higgs E.
A. (1989) : Biosynthesis of nitric oxide from
L-arginine. A pathway for the regulation of
cell function and communication. Biochem
Pharmacol 38(11):1709-15.

Nakane M., Schmidt H. H., Pollock J. S.,
(1993)
Cloned human brain nitric oxide synthase is

Forstermann U. and Murad F.

highly expressed in skeletal muscle. FEBS
Lett 316(2):175-180.

11

Newaz M. A., Yousefipour Z., Nawal N.
and Adeeb N. (2003): Nitric oxide synthase
activity in blood vessels of spontaneously hy-
pertensive rats: antioxidant protection by
gamma-tocotrienol. J Physiol Pharmacol 54

(3):319-27.

Ochoa J. B., Udekwu A. O., Billiar T. R.,
Curran R. D., Cerra F. B., Simmons R. L.
and Peitzman A. B. (1991) : Nitrogen oxide
levels in patients after trauma and during
sepsis. Ann Surg 214(5):621-626.

Ohno O., Mizokami M., Wu R. R., Saleh
M. G., Ohba K., Orito E., Mukaide M., Wil-
liams R. and Lau J. Y. (1997) : New hepati-
tis C virus (HCV) genotyping system that al-
lows for identification of HCV genotypes 1la,
1b, 2a, 2b, 3a, 3b, 4, 5a, and 6a. J Clin Mi-
crobiol 35(1):201-207.

Palmer R. M., Ashton D. S. and Moncada
S. (1988) : Vascular endothelial cells synthe-
size nitric oxide from L-arginine. Nature 333
(6174):664-666.

Palmer R. M., Ferrige A. G. and Moncada
S. (1987) : Nitric oxide release accounts for
the biological activity of endothelium-derived
relaxing factor. Nature 327(6122):524-526.

Palmer R. M., Rees D. D., Ashton D. S.
and Moncada S. (1988) : L-arginine is the
physiological precursor for the formation of
nitric oxide in endothelium-dependent relaxa-
tion. Biochem Biophys Res Commun 153
(3):1251-1256.

Pollock J. S., Forstermann U., Mitchell
J. A., Warner T. D., Schmidt H. H., Nakane



Fathy A. Mansour, et al...

M. and Murad F. (1991) : Purification and
characterization of particulate endothelium-
derived relaxing factor synthase from cultured
and native bovine aortic endothelial cells.
Proc Natl Acad Sci U S A 88(23):10480-
10484.

Reuss S., Decker K., Rosseler L., Layes
E., Schollmayer A. and Spessert R. (1995) :
Nitric oxide synthase in the hypothalamic su-
prachiasmatic nucleus of rat: evidence from
histochemistry, immunohistochemistry and
western blot; and colocalization with VIP.

Brain Res 695(2):257-62.

Rosselli M., Imthurm B., Macas E., Kel-
ler P. J. and Dubey R. K. (1994) : Circulat-
ing nitrite/nitrate levels increase with follicu-
lar development: indirect evidence for
estradiol mediated NO release. Biochem Bio-
phys Res Commun 202(3):1543-52.15. Taysi,

S. et al.(2003) Surg. Today 33:651.

Shimizu Y., Sakai M., Umemura Y. and
Ueda H. (1997): Immunohistochemical local-
ization of nitric oxide synthase in normal hu-
man skin: expression of endothelial-type and
inducible-type nitric oxide synthase in kerati-
nocytes. J Dermatol 24(2):80-87.

Stephen J. P., Khalid S. A. KH., Mo-
hammed R. and David R. G. (2005): Elevat-
ed Levels of Interleukin-8 in Serum Are Asso-
ciated with Hepatitis C Virus Infection and
Resistance to Interferon Therapy. Journal of
Virology 75 (13): 6209-6211.

Sugaya K. and McKinney M. (1994) : Ni-
tric oxide synthase gene expression in choli-
nergic neurons in the rat brain examined by

12

combined immunocytochemistry and in situ
hybridization histochemistry. Brain Res Mol
Brain Res 23(1-2):111-125.

Suhasini M., Li H., Lohmann S. M., Boss
G. R. and Pilz R. B. (1998) : Cyclic-GMP-
dependent protein kinase inhibits the Ras/
Mitogen-activated protein kinase pathway.
Mol Cell Biol 18(12):6983-6994.

Tsikas D. (2005) : Methods of quantitative
analysis of the nitric oxide metabolites nitrite
and nitrate in human biological fluids. Free
Radic Res 39(8):797-815.

Utgaard J. O., Jahnsen F. L., Bakka A.,
Brandtzaeg P. and Haraldsen G. (1998) :
Rapid secretion of prestored interleukin 8
from Weibel-Palade bodies of microvascular
endothelial cells. J Exp Med 2;188(9):1751-
1756

Vlahopoulos S., Boldogh I., Casola A.
and Brasier A. R. (1999)
kappaB-dependent induction of interleukin-8

: Nuclear factor-

gene expression by tumor necrosis factor al-
pha: evidence for an antioxidant sensitive ac-
tivating pathway distinct from nuclear trans-
location. Blood 94(6):1878-1889.

Wang R., Ghahary A., Shen Y. J., Scott
P. G. and Tredget E. E. (1996) : Human der-
mal fibroblasts produce nitric oxide and ex-
press both constitutive and inducible nitric
oxide synthase isoforms. J Invest Dermatol
106(3):419-427.

Wennmalm A., Benthin G. and Petersson
A. S. (1992) : Dependence of the metabolism
of nitric oxide (NO) in healthy human whole



EVALUATION OF INTERLEUKIN-8 (IL-8) AND etc

blood on the oxygenation of its red cell hae-
moglobin. Br J Pharmacol 106(3):507-518.

Wennmalm A., Benthin G., Edlund A.,
Jungersten L., Kieler-Jensen N., Lundin
S., Westfelt U. N., Petersson A. S. and
Waagstein F. (1993) : Metabolism and excre-
tion of nitric oxide in humans. An experimen-
tal and clinical study. Circ Res 73(6):1121-
1127.

Yugar-Toledo J. C., Tanus-Santos J. E.,

Sabha M., Sousa M. G., Cittadino M., Tacito
L. H. and Moreno H. Jr. (2004)
trolled hypertension, uncompensated type II

: Uncon-

diabetes, and smoking have different patterns
of vascular dysfunction. Chest 125(3):823-
830.

Zhuo M., Hu Y., Schultz C., Kandel E. R.
and Hawkins R. D. (1994) : Role of guanylyl
cyclase and cGMP-dependent protein kinase
in long-term potentiation. Nature 368 (6472):
635-639.

(Receivedon 7/ 6 / 2009 )

13



S ..1|EJ“LJ|J$U53ﬁ|Midﬁd|j8¢ﬁ5ﬂﬂ¥|d o
o S 2SI Ol s o) 4 g 31 e CaiSU)

S oo ol S el e s

8ypaill daols = ol LIS = 2 s S L 3
G daels - WIS - o) S DL S
5 il Lol = QI LS - SIS L J S U s

(Proinflammatory Cytokines) iz J| &l sl JxlS (IL-8)8 - S ] e W el s il )l el
(IL-8) 8-14.0 &8 ) 1] sy p ] gilind| Comiosl dds s el Lo < LT il i W 0Ly Olas 3
(6.33+0.9743pg/ml) JI JoVl ik pund] 3 sl s 5] o o Sl (5eSI OV vl o ol) ol foas 3
padl Jeas 5 (14.0+21.818pg/ml) | ictdltdl e panll 35 (11.245+3.5414pg/ml) J| icildl i pundl s
LS .(Normal Control) i—blall i< jurdl Jmaw 3 (2.586940.0158pg/ml) sl simucs oS sy —2 A1 =¥ 5]
Ol i oyl 5 e 155 cals 2l LSl us1S Total Nitric Oxide 1S — i L] il il odyls
o2 S (Apoptotic) S T Jo2 LS (The most versatile mediators in the control of viral infesxtions)
sl anloY OV S LuSTl LI Lew I PR IR o2 S (Antiapoptotic modulator) S 5 LWL tl,‘i
5] g S S LG bl o ald sl oo 5 Total Nitric OXide g sms ¢ | glasd] ool 43
iyl s (17.24649.7152umol/L) J| W Lo sand] 35 (15.996+2.7272umol /L) JI JsY & pond | sl yne
(5.6563+0.7891umol /L) Iy ks olyis 5l Lo o A1+ V3 ol Joao 5 (27.49426.174umol /L) J] ]
v Sl 4 gl ol G e Ll Slalys g e il s 22 Ly . (Normal Control) ddasliall i sl | Joae 3
Wl polaes¥l i b olasly (o Sl aaSdl O L] s e O oS ALyl 0do o o e G ST e imlall o5
we J31 1SS 5 1l el ©135 Gdad] g Wl i bl i ey (IL-8)8- inS's),5Yl, Total Nitric Oxide J (ELISA)

ot s 0 YL 2 s S T e ) Ly e

14



ISSN 1110-192X JESMUE 5

4 XA
)
Y N
Y y

M

AR

EVALUATION OF INTERLEUKIN-8 (IL-8) AND TOTAL NITRIC
OXIDE LEVELS AND RT- PCR TECHNIQUE FOR DETECTION
OF GENOTYPE (4) HEPATITIS C VIRUS

Fathy A. Mansourl, Mohammed F. Ghaly2,
Maysaa E. Zaki3 and Sameh B. Abou-Zahra2

lDepartments of Botany(Microbiology), Faculty of Science, Mansoura University, Mansoura, Egypt
2Departments of Botany(Microbiology), Faculty of Science, Zagazig University, Zagazig, Egypt
3Departments of Clinical Pathology, Faculty of Medicine, Mansoura University, Mansoura, Egypt

Reprint
from

Journal of Environmental Sciences, 2010; Vol. 39, No. 1

K Journal Web Address Jenvsci@mans.edu.eg >1

THE UNIVERSITY OF MANSOURA - EGYPT



