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ABSTRACT

Multiple Sclerosis (MS) is a chronic demyelinating disease of the CNS with assumed autoimmune etiology. Human
herpes viruses have probable effects on relapsing-remitting MS pathogenesis presumably through molecular mimicry
and/or bystander mechanisms. In this study we probed the possible contribution of the two herpes viruses, human
herpesvirus 6 (HHV-6) and human herpesvirus 8 (HHV-8), in clinically definite multiple sclerosis (CDMS) pa-
tients-relapsing remitting type (RRMS) during clinical exacerbations. All patients had no history of immune modulating
or suppressing drugs intake in the last 6 months. The peripheral blood samples, from CDMS patients (n = 20) (13F/7M,
age (y) = 30.3 + 3.21) and other immune mediated neurological disorders (OIND) (11F/9M, age = 25.2 £ 12.1), (My-
asthenia Gravis, Guillain Barré Syndrome, ischemic stroke in adolescent and young adult with no clear risk factors), as
a control group, had been enrolled within 15 months (January-2007-- March -2008). We investigated the existence of
specific deoxyribonucleic acid (DNA) sequences belonging to HHV-6 and HHV-8, using polymerase chain reaction
(PCR) in the isolated peripheral blood mononuclear cells (PBMCs) and in plasma. PCR demonstrated HHV-6 DNA in
7 cases (35%), HHV-8 sequences in only one cases (5%) in PBMCs from 20 relapsed CDMS patients; all HHV-6 posi-
tive cases showed positive plasma results, while the blood samples from 20 OIND patients showed negative results ex-
cept one case (5%) out of 9 cases of GBS was positive for HHV-8 in PBMCs. We consequently concluded that there is
considerable evidence in this study that proposed the roles of HHV-6 and HHV-8 in MS pathogenesis and clinical ex-
acerbation.
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1. Introduction

Multiple Sclerosis (MS) is a chronic demyelinating dis-
ease of the CNS with assumed autoimmune etiology that
for many years have been supposed to be of potential
viral triggering. Generally speaking, 85% of MS patients
have relapsing remitting MS type (RRMS) in the early
disease course that converted to secondary progression
within 15 years in the majority of MS victims. Therefore
it is considered as the most important cause of nontrau-
matic disability disease among young adults [1,2].
Indeed, no animal species other than humans develop
MS. Even so, MS may be the consequence of a chronic
virus infection, but, so far, a definitive role for HHVs in
MS pathogenesis has not been established. Both HHV-6
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and 8 have the same distinctiveness features (neuroviru-
lence, neuroinvasiveness and neurotropism) of many
viruses but till now there are no data that concluded in
solid base the role of these viruses in development of
demyelinating diseases [3-5].

Viral neuroinvasion takes place commonly in primary
acquired HHV-6 and 8 infections, although demyelina-
tion has been notified as remarkable complications. The
HHVs have been isolated from MS plaques that denote a
potential relation with MS pathogenesis, accordingly
hindering these factors could be considered as parallel
management pathway in prevention or decreasing the
frequency of MS relapses, as well as, long-term disability
progression [6].

Several thoughts have been sophisticated to clarify the
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molecular mimicry or nonspecific bystander hypotheses
of viruses. In agreement with this, two of the hallmarks
of MS are sensitized auto-reactive T-cell and high
auto-antibodies titers that are measurable in MS patients
but not in healthy individuals. Nonetheless, many inves-
tigators using epidemiological observations as well as the
pathological characteristics consider these viruses as par-
ticipants in launching and perpetuation of the disease
[7.8].

The rationale of this study was to investigate whether
HHV-6 and 8 have a role in MS pathogenesis or not and
their significant levels in relation to patients who have
other immune mediated neurological disorders (Myas-
thenia Gravis, Guillain Barré Syndrome, ischemic stroke
in adolescent and young adult with no clear risk factors).

2. Patients and Methods

This study prospectively enrolled 20 individuals who
have been diagnosed RRMS with exacerbation and seen
by two consultant neurologists in Mansoura university
hospital throughout 15 months (January 2007, and March
2008). All MS cases showed clinical, radiological and
electrophysiological (visual evoked potential (VEPs) and
Brainstem Auditory evoked potentials (BAEPs)) findings
that confirmed RRMS diagnosis [9,10].

The patient population was RRMS during exacerba-
tion, the mean duration (y) of MS disease was 6.3 + 1.86
and EDSS score was 2.88 &+ 1.06. The demographic data
of our RRMS- patients were 13 females and 7 males;
their mean age when they included in this study was 30.3
+ 3.21years old. As regard the control groups, twenty
cases with other immune mediated neurological disorders
included in this study, their mean age when blood sam-
ples withdrawn was 25.2 + 12.1 years old.

Above all, we used nested PCR (nPCR) to investigate
the genomic DNA of HHV-6 and PCR for HHV-8 in
peripheral blood mononuclear cells (PBMC) samples of
20 relapsing-remitting MS (RRMS) patients during ex-
acerbation as well as control group. Two blood speci-
mens were obtained for PCR examination from every
patient. One sample was taken for PBMC separation and
the second sample for plasma. Specimens from OIND
were taken by the same way.

Isolated PBMCs and plasma samples were aliquoted
and stored at —70°C. Blood samples from OIND patients
were managed on the same technique. PBMC isolation
were separated by Ficoll-Hypaque (Biotest-Germany)
density gradient centrifugation and stored at —70°C. Total
DNA was extracted from PBMCs and blood plasma of
positive cases according to the manufacturer’s instruc-
tions (Gentra, Minneapolis, Minnesota). PCR was used
for the detection of both HHV-6 (nPCR) and HHV-8
(PCR) sequences in PBMC-HHV-6 and 8-DNA and
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blood plasma for HHV-6-DNA.

NPCR-HHV-6, a 100 pL reaction (EzZWay PCR mas-
ter mix, Koma Biotech) contained 0.5uM of each primer
and 0.5ug of DNA as a template. Negative controls were
performed with sterile deionized water. The detection
of HHV-6 DNA was carried out according to Bandobashi
et al. 1997 with a nested primer set, complementary to
the gene coding the major capsid protein, which recog-
nizes of the virus. The nucleotide sequence of HHV-6
primers 5-G C G T T T T CA GTG TGTA G
TTCGGCAG-3’ and 5>-TGGCCGCATTCGTA
C A G ATACGGAGG- 3'(outer pairs); S>-GCTA G A
A C G T ATTTGCTGCAGAACG-3’ and 5’-A TC CG
AAA CA A CTGTCTGACTGGCA- 3’ (inner pairs) for
the first and second round of PCR, respectively [9]. The
inner primers amplify a 258-bp fragment of HHV-6.

The first round of PCR was carried out at 94°C for 3
min, followed by 30 cycles of 94°C for 1 min, 57°C for 1
min, and 72°C for 1 min. Terminal extension of 72°C for
5 min was carried out after completion of the 30 cycles.
A sample (10 pl) of the first round product was used as
template for the second round using the conditions de-
scribed for the first round.

PCR was used to amplify 233-bp fragment of HHV-§-
DNA with the primers forward (AGC-CGA-AAG-GAT-
TCC-ACC-AT) and reverse (TCC-GTG-TTG-TCT-ACG-
TCC-AG). A 100 pL reaction (EzZWay PCR master mix,
Koma Biotech) contained 0.5 uM of each primer and 0.5
png of DNA as a template. Negative controls were per-
formed with sterile deionized water. Reaction mixtures
were subjected to 40 cycles of the following incubations:
initial denaturations at 94°C for 2 min (1 cycle), denatu-
ration at 94°C for lmin, annealing at 58°C for 1 min,
extension at 72°C for 2 min (40 cycles) and final exten-
sion at 72°C for 5 min.

A thermal cycler (Peltier-effect cycling, MJ Research,
Inc.) (Watertown Mass) was used for the both PCR reac-
tions. Detection of amplified DNA of both HHVs ten puL
from the amplicon were analyzed by electrophoresis
(Haefer HEs;3) in 2% agarose gel with 1x TBE buffer
stained with ethidium bromide, visualized under UVL
(Fisher Biotech, FBTIV-88) and photographed (FB-PDH-
1216).

All positive PBMC-HHV-6-DNA-PCR cases were
analyzed again for plasma HHV-6-DNA for more con-
firmation. In this study we will discuss the results of
PBMC samples because it is done for all patients but
PCR for plasma samples were done for HHV-6-MS posi-
tive cases only.

Statistical analyses of data are given as mean + SD.
Continuous data were analyzed by the independent t test,
as appropriate. P value of less than 0.05 was regarded as
statistically significant.
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3. Results

Between January 2007, and March 2008, 40 patients’
blood samples were collected in Neurology department,
Mansoura University, There were 20 patients who had
been classified as CDMS according to published Poser
and McDonald criteria of MS diagnosis, all of them are
RRMS type and investigated during relapse. The control
group included twenty patients who had other immune
related neurological diseases.

Indeed, this prospective study significantly estimated
the proportion of HHV-DNA sequences positive cases in
comparison with prospectively classified OIND. The
OIND spectrum comprised 9 cases with Guillain Barré
Syndrome, 5 for Myasthenia Gravis, and 6 patients had
ischemic stroke in adolescent and young adult with no
clear risk factor. The clinical characteristics of each
group in our study were compatible with so-called im-
mune based neurological disorder, either B-cell or T-cell
mediated, just to exclude the possibility of cross immu-
nity, dominating one type of immune reaction or B-T cell
conversion immunoprocess.

Among RRMS cases there were seven patients (35%)
showed positive results for HHVs-DNA sequences. Pin
pointing to the type of HHVs, The study implicated the
relatively high frequency of HHV-6 DNA sequence in 7
cases (35%), HHV-8 sequence in only one case (5%) in
PBMCs that drawn from 20 RRMS patients throughout
exacerbation; all patients had no history of immuno-
modulatory or immunosuppressive treatments intake 6
months prior to the last attack (Table 1).

There was one female patient who showed positive
DNA sequence for both HHV-6 and 8 and her EDSS
score was 5.5. This patient also experienced high fre-
quency of MS exacerbation.

The PCR of the blood samples that had been drawn
from twenty OIND patients showed no positive DNA
sequence for HHV-6 or 8 except one case out of 9 cases
of GBS (11.1%) was positive for HHV-8 that represent 5%
of the total OIND patients (Table 1). There was no signifi-

Table 1. Comparison between positive PCR-HHVs* cases.

iagnosis RRMS (n** = 20) OIND(n = 20)
HHVS n % n %
HHV-6 7 35 0 0
HHV-8 1 5 1 5
Both HHVs 1 5 0 0

P value < 0.001, t Test 0.33

*HHV, human herpesvirus; n**, number
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cant predilection to females. Three out of the seven pa-
tients (42.8%) who had positive HHV-6-DNA sequences
as well had high EDSS scores (more than 4).

4. Discussion

Indeed, this prospective study significantly estimated the
proportion of HHV-DNA sequences positive MS cases in
comparison with prospectively classified OIND. It was
detected significantly (35%) in blood samples of RRMS
patients more than control group (%5) (p < 0.05). This is
indicating that viral agents could contribute to demyeli-
nation plaques and MS pathogenesis [5,6,10-12].

Moreover there is significant increase in frequency of
relapses and severity of MS disease among HHVs posi-
tive patients (42.8%) (p < 0.05) who showed relative
high EDSS. The percentage of cases with positive HHV-6
is higher thanHHV-8 [5,13].

In harmony with our results, Simmons 2001 and others
stated that HHV-6 DNA correlates with active HHV-6
infection and is not found in healthy individuals. In this
distinctive study, IgM titers showed a considerable raise
to the p41/38 early antigen in patients with RRMS, in
comparison to healthy controls and individuals with other
neurological disease [14-16].

Two further studies have established the existence of
increased IgM responses to HHV-6 in patients with MS,
Additionally, HHV-6 DNA was identified in 30% of MS
patients (15 of 50) and in 0% of 47 controls consisting of
healthy individuals, patients with other inflammatory
diseases, and patients with other neurological diseases,
despite the fact that no correlation was demonstrated in
Enbom, 2001 study [17-19].

Knox et al., 1998, stated that HHV-6 may host CNS of
MS patients and activated, as measured by DNA in
plasma and CSF, from time to time. Anyhow, HHV-6 A
variant was detected in the PBMC of MS patients but not
in controls [20].

It has been proposed that disagreements in these re-
sults may be caused by variations in reagents, procedures,
racial and patient selection. Further serological, cellu-
lar/immune response, molecular, and clinical studies are
required to explain the task of HHV-6 and 8 in MS
pathogenesis [5,6,12,17,21].

Clearly, there is one patient who had HHV-8 (5%)
with high EDSS that did not show significant differences
with control group, which denotes the modest role of
HHV-8 in disease progression and relapses frequency
more than MS pathogenesis [22].

However, it is of interest that, when other investigators
studied HHV-6 and 8 in RRMS, they gave attention to
virus immunoglobulin titers and DNA but they did not
correlate both of them with exacerbation, [23,24] there-
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fore our distinctive study focus on the role of HHVs dur-
ing relapses, this higher percentage of positive cases in
relation to other studies may denote a considerable rela-
tion between exacerbation and HHVs, in addition to
HHVs potential task in MS pathogenesis, plus all cases
in this study had not receive any of beta-interferon drugs
that have potential antiviral effects. As well racial factor
may play also an important role in this high percentage
[25,26].

5. Conclusions

We concluded that there is sizeable evidence in this study
that put forward the association of HHV-6 and HHV-8
with RRMS during exacerbation. At the same time we
have to be watchful to explain this mysterious disease
very simply on the base of chronic viral infection, but we
support extremely Egyptian therapeutic trials which put
forward the role of antiviral drugs (acyclovir or valacy-
clovir) in treatment of MS exacerbation via evaluation of
viral serology, radiological as well as immunological
outcomes and the effect of these drugs on long term dis-
ecase disability.
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