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Several studies have suggested an association between Hepatitis C and B viruses (HCV and HBV) and non-
Hodgkin's lymphoma (NHL). In the present study we have searched for viral genomes and antigens in the
malignant lymphoma tissues as well as their seroprevalence. Antibodies against Hepatitis C as well as HCV
RNA and hepatitis B surface antigen (HBsAg) were determined for 29 newly diagnosed non-Hodgkin's
lymphoma patients using an enzyme linked immunosorbent assay (ELISA), as well as RT-PCR and compared
with 36 apparently healthy individuals as a control group for viral markers. Inmunohistochemical staining
(IHC) was performed on paraffin embedded tissues for the NS3 of HCV and for HBsAg of HBV using the
immunoperoxidase technique. Paraffin embedded lymph nodes (LN) were studied for the presence of viral
sequences. Ten non-metastatic lymph nodes (LN) from cancer cases other than NHL were used as a control
for IHC and molecular studies. HCV was significantly more encountered in patients with NHL when compared
to controls for both antibodies (27.6% versus 8.3% of serum controls; p=0.04), and antigens studied by IHC
in the involved LN (41% versus 10% of tissue controls; p=0.06). Although HBsAg positivity was not different
in NHL patients when compared to controls (6.9% and 2.7%); yet it was significantly more encountered in LN
of NHL patients (p=0.04). HBV-DNA was detected in 27.5% of patient's samples and none of the controls. In
conclusion, overall our findings confirm the presence of HBV and HCV antigens and viral sequences in the
involved LNs of NHL patients, except for HCV RNA which perhaps necessitates fresh and not paraffin
embedded tissues. These results strengthen the assumption that these viruses may be involved in the
development of NHL.

ignificant progress has been made in

understanding the pathogenesis of NHL

as a malignant (clonal) expansion of B-
or T-cells. The etiology of non-Hodgkin's
lymphomas (NHL) remains a controversial
matter, but, in the last few years, considerable
evidence suggests that aberrations of the
immune system and infections may act as
etiologic agents, in at least some cases of
NHL. Several viruses have been identified as
possible etiologic agents for NHL. Multiple
reports have described an association between
HCV infection and B-cell NHL (Mazzaro et
al., 1996, Cucuianu et al, 1999). Still
controversial results were reported from
different studies conducted on the prevalence
of HCV in NHL. It seemed that geographical

distribution of HCV played a major role in the
association between HCV and NHL as studies
carried out in countries with low prevalence
of HCV failed to show this association
(Hausfater et al., 2001).

Recently, there is an increased evidence of
a firm association between HCV infection and
NHL. A meta-analysis that included 48
studies concluded that the prevalence of HCV
in patients with NHL was 15% much higher
than the general population (around 1.5%).
(Gisbert et al., 2004) However the majority of
studies done were investigating the presence
of HCV antibodies and/or HCV RNA in the
sera of NHL patients. In addition, the data on
HBV association with NHL are still limited.
Therefore, we aimed in this study to search
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for HCV, beside HBV in the involved lymph
nodes of NHL patients to find out if the viral
antigens and sequences are present in relation
to their seroprevalence, in a trial to elucidate
the role of these viruses in lymphomagenesis.

Subjects and Methods
Subjects

Paraffin blocks from the archives of surgical pathology
department, National Cancer Institute (NCI), Cairo
University were retrieved for 29 newly diagnosed
patients of NHL in the last six months of the year 2002.
Serum samples were available for these cases at the
clinical pathology department. Diagnosis of NHL was
based on the clinical picture, complete blood count,
histopathologic examination of lymph node biopsy, and
immunophenotypic analysis for B and T-cell antigens.
Histopathologic classification of patients was done
according to the World Health Organization
classification of NHL (WHO) (Harris et al., 1997).
Serum transaminases; aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) were
recorded for the studied cases. Ten lymph nodes from
patients other than NHL (Hodgkin's lymphoma and
non-metastatic lymph node biopsies from cancer breast
and cancer bladder) were used as a control group for
IHC and molecular studies. Another control group for
serologic tests was used. Sera of 36 apparently healthy
individuals were collected. Written consent was taken
from patients and controls, and an institutional review
approval for the study.

Serological studies

Anti-HCV antibodies and HBV surface antigen were
performed for cases and controls using a third
generation enzyme linked immunosorbent assay, ETI-
AB-HCVK-NO146, Diasorin, Spain for HCV and
Omega diagnostics-ODO37, UK for HBV. Hepatitis C
virus RNA was extracted from 100pul of patient's serum
as previously described by (Boom et al., 1990).
Oligonucleotide primers: RT-PCR was performed with
a primer pair selected from a highly conserved 5'-UTR
of the HCV genome. The following sequences were
used as antisense primers for c-DNA synthesis HCV-6
[5-ACC-TCC-3" nucleotides (NT) 319-324]. The
internal primers were RB6A and RB6B for
amplification of 266 bp of the 5'-UTR, RB6A [5-GTG
AGG AACTGT CTT CAC G-3'" (NT 47-68)] and
RB6B [5'-ACT CGC AAG CAC CCT ATC AGG-3'
(NT 292-312)]. Reverse transcription was performed in
a 25ul reaction volume as previously described (Zekri
et al, 2000), -containing 200uM of each
deoxyribonucleotide triphosphate, and 100 ng of each

RB-6A and RB-6B primers. Samples were denatured at
95C for 5 minutes and were subjected to 35 rounds of
thermal cycling in a DNA thermal cycler type (480,
Perkin Elmer Cetus, US). Each cycle consisted of 1
minute at 95°C and, annealing for 1 minute at 55C, and
extension for 2 minutes at 72" C. After the cycling
programe, the samples were incubated for 10 minutes
at 72'C.

Upon completion of the amplification reaction, 10pl
of the PCR reaction product was analyzed by
electrophoresis through 1.2 % agarose in tris-acetate-
EDTA buffer (pH 8.0) and ethidium bromide staining
followed by visualization by UV transilluminator.

Immunohistochemistry for viral antigens

Immunohistochemical staining was performed on
paraffin sections for all NHL cases and controls. The
antibody used in the detection of HCV antigen was
mouse  monoclonal  antibody (NCL-HCV-NS3
Novocasrta, UK), clone (MMM33) and for HBV
antigen was (NCL-HBsAg-2, Novocastra, UK) clone
(1044/341). The specimens were tested for HCV NS3
and HBsAg using the avidin —biotin complex following
the manufacture's protocol (Novostain Super ABC Kit.
NCL-AB, UK). Five micron thin sections were
mounted on  poly-L-lysine-coated  slides and
deparaffinized through successive graded xylenes,
alcohols, and water to phosphate-buffered saline (PBS).
Afterwards, 10% normal horse serum was layered on
each slide for 20 minutes at room temperature as non
specific protein block. The slides were then layered
with mouse monoclonal antibody for HCV and HBV.
After incubation and washing, biotinylated secondary
antibody was added followed by Novostain super ABC
reagent. Following the addition of the substrate,
counterstaining with light green, and dehydration in
ascending grades of ethyl alcohol followed by xylene
was done. A negative control was obtained by omitting
the primary antibodies. The slides were analyzed by
two independent investigators blindly. Positive THC
staining for HCV and HBV was defined as
homogenous dark brownish staining in the cytoplasm
of infected cells in the involved LNs. (Yan et al., 2000
and Galun et al., 1994).

Nucleic acid extraction from paraffin embedded
section and PCR amplification

A-Detection of HBV-DNA

DNA was extracted from paraffin sections of patients
and controls as previously described (Boom et al.,
1990). Ten to 20 um sections were cut and put into
eppendorf tubes together with one ml of xylene, and
incubated at 55 °C for 15 minutes. Spinning was done
and supernatant was discarded. The deparaffinization
step was applied twice for each section. Next, tissues
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were washed by the addition of absolute ethanol with
mixing and spinning. After removal of ethanol, samples
were air dried for 15 minutes. Section were then
digested in one ml of proteinase K (PK) in digestion
buffer to a final concentration of 0.3-0.5 mg/ml and
incubated overnight at 55°C. After this step equal
volumes of phenol- chloroform- isoamyl (PCI) were
added to the PK digested aqueous solution, spun for 2
minutes, and the upper aqueous phase was removed to
a new tube. Three hundred and thirty micro liter of the
aqueous phase per eppendorf was taken, 1/2 original
volume of (165 pl) ammonium acetate (7.5 M) was
added, in addition to 2-2.5X volume of 100 % ethanol.
The mixture was incubated overnight at -20°C, spun for
20 minutes at 4°C, and supernatant was discarded. The
pellet was left to dry in air and then was resuspended in
a small volume of TE buffer (~15-20 ul) overnight at
room temperature or at 55°C for 2 hours (Shi et al.,
2004).

Amplification was done in a 100pl volume as was
previously described (Boom et al., 1990). The reaction
mixture consisted of: 1x of reaction buffer (Promega,
US) containing 50 mM KCL, 10mM Tris-HCL
(pH9.0), 1.5 mM MgCL2, 0.1 % TritonX-100, 0.2mM
dNTPs, 50 pmol of each primers:
(TTGCCTTCTGAACTTCTTTCC) and
(TCTGCGAGGCGAGGGAGTTCT), and 2.5U Taq
polymerase (Promega, US). The reaction was
performed in Perkin Elmer thermal cycler 480. The
PCR profile used was: one cycle of denaturation at
95°C for 5 minutes followed by 35 cycles of
denaturation at 95°C for one minute, annealing at 55°C
for one minute and extension at 72° C for 2 minutes,
followed by an extension cycle of 72° C for another 10
minutes. Ten micoliters of PCR product was analyzed
by gel electrophoresis through 2 % agarose gel in tris-
acetate—EDTA buffer (pH8.0) and stained with
ethidium bromide followed by visualization by UV

transilluminator.
B-Detection of HCV-RNA

Extraction of RNA from formalin-fixed, paraffin-
embedded tissue was done as follows; paraffin tissues
were deparaffinized following 1 hour incubation at
70°C. The tissues were cut in small and thin specimens,
weighed and put in special holders for at least 30 min
in liquid N2, and then homogenized. The homogenized
tissues were suspended and vortex-mixed in two steps
in a total volume of 750 pl trizol reagent (TRIR,
Abgene, U.K.), which contains guanidinium
thiocyanate, phenol, and an unspecified lysis agent and
vortexed for 7 min. After 8 minutes of incubation on
ice, RNA was extracted by the addition of 250ul of
chloroform. The tube was then vortexed for 10 min and
then placed on ice for 20 min. The phases were
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separated by a 15 minutes centrifugation at 12.000g in
a table-top microcentrifuge at 4°C. The aqueous phase
was transferred to a sterile tube, an equal volume of
frozen isopropanol was added, and the mixture was
incubated on ice for 10 minutes to precipitate RNA.
After another 10 min centrifugation, the supernatant
was carried out, one ml of 75 % frozen ethanol was
added and recentrifuged at 4°C for 5 min and the
contents of the tube were then air dried for 5 to10 min.
The RNA should not dry completely before re-
suspension in 20pul diethyl-pyrocarbonate-treated water.
Reverse transcription and PCR amplification were done
as described before in the serum.

Statistical analysis

Statistical package for social science (SPSSwin)
version 11 was used for data base construction,
management and analysis. Quantitative data were
summarized in the form of mean + SD, median,
minimum and maximum. Qualitative data were
summarized using frequencies and percentages. Chi-
square test or Fisher-exact test was used to examine the
relation between qualitative variables. Probability (p-
value) less than 0.05 was considered significant
(Ingelfinger et al., 1994).

Results

The present study was carried out on 29 new
cases of NHL patients, diagnosed at the
National Cancer Institute (NCI), Cairo
University in the year 2002. Median age of
the study group was 14 (3.5-67) years; being
18 Children and 11 adults. They were 21
males (72.4 %) and 8 females (27.6 %).
Patient's characteristics and histopathologic
examination of lymph node biopsy are shown
in table 1.

Aminotransferases

ALT levels were three folds above normal in
two patients and just above normal in another
two patients. The levels of AST were higher
by two folds in two patients, one fold in two
patients and just above normal in another
patient. Thus, 2 cases were suspected to have
abnormal liver functions.

Serologic results

Hepatitis C virus antibodies were detected in
the serum of 8 cases (27.5 %). They included:
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2 LBL (25 %), one BL (13 %), four (50 %)
DLCL, and one FCL (13 %). HCV antibodies
were detected in 3 out of 36 of the control
group (8.3 %) with a significant difference
between cases and controls (p < 0.05). HCV-
RNA was detected by RT-PCR in 6/8(75 %)
and 1/3 (33.3 %) of anti-HCV antibody
positive patients and controls respectively
analyzed (p=0.09) with a non significant

Table 1. Patient characteristics.

difference. On the other hand, HBsAg was
detected in the sera of two cases (6.8 %),
diagnosed histopathologically as follicle
center lymphoma (FCL) and lymphoblastic
lymphoma LBL. HBsAg was positive in one
of the control group (2.7 %). No significant
difference was detected on comparing HBsAg
positivity in cases and controls (p=0.5).
Table-2.

Variable No. Y%

Age:

< 16 years 18 62.1

> 16 years 11 37.9
Sex:

Male 21 72.4

Female 8 27.6
Site of lymphoma:

Nodal 24 82.8

Exranodal 5 17.2
Histopathologic subtypes:

LBL 9 31.0

BL 10 34.5

DLCL 6 20.7

FCL 1 3.4

Anaplastic 1 3.4

SLL 2 6.6
IPT:

B-cell 20 69

T-cell 9 31

HCV +ve serum 8 27.5

HBV +ve serum 6.9

HCV +ve IHC on tissues 12 41

HBV +ve IHC on tissues 10 34.5

HCV +ve PCR from serum 75

HBV +ve PCR from tissues 8 27.5
Aminotransferases:

AST [median (range)] 27 (6-198)

ALT [median (range)] 21 (4-409)

Table 2. Positive hepatitis C and B viruses in serum and tissues (IHC and molecular) of patients and controls

Vit Patients Control * value
No. (%) No. (%)
HCV
Serum 8 (27.5) 3(8.3) <0.05
IHC 12 (41.0) 1(10.0) NS
Molecular (serum) 6 (75) 1(33.3) NS
HBV
Serum 2 (6.9%) 1(2.7%) NS
IHC 10 (34.5%) 0 <0.05
Molecular (tissues) -~ 8(27.5%) 0 NS

*P< 0.05 is significant. NS= not significant.




