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Abstract Several studies reported a complex interplay
between viral infections and neural cells leading to multi-
ple sclerosis. A role for some viral infections has been
proposed in MS. In this study, DNA sequences of human
herpesvirus 8 (HHV-8) were searched in the peripheral
blood of 54 patients with multiple sclerosis and 130 healthy
subjects using nested-PCR assay to amplify ORF26 locus.
Furthermore, HHV-8 positive samples were subjected to a
nested-PCR to amplify K1 gene of HHV-8 followed by
direct nucleotide sequencing. HHV-8 genome was detected
in 18.5% (10/54) and 3% (4/130) of MS patients and
controls, respectively, and the difference reached statisti-
cally significant level (P = 0.0017). Genotyping analysis
revealed that genotype C was common (88.9%) in all study
subjects, followed by genotype A. Our results showed
higher detection of HHV-8 DNA in MS patients than
control group.
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Multiple sclerosis (MS) is a demyelinating and neurode-
generative disease of the brain [16]. Although the precise
mechanism which triggers the disease is still inconclusive,
both environmental and genetic factors are involved in the
etiology of MS [10]. A role for some viral infections, such
as herpesviruses and human endogenous retroviruses, has
been proposed in MS [10, 11].

Human herpesvirus 8 (HHV-8) is considered as an eti-
ological agent of Kaposi’s sarcoma and two kind of lym-
phoma, including primary effusion lymphoma and
Multicentric Castleman disease [1, 5]. Detection of HHV-8
in brain tissue also indicates the neurotropic nature of this
virus. Indeed, it has been recently documented that HHV-8
can infect neurons and oligodendrocytes in parenchymal
brain tissues [18]. Growing evidence also indicate that
HHV-8 is able to invade the CNS, consequently leading to
the neural diseases. In this regard, HHV-8 has been
detected in encephalitis among HIV-positive and -negative
subjects, CNS lymphomas, and amyotrophic lateral scle-
rosis [15]. Moreover, few studies suggest the possible role
of HHV-8 in MS pathogenesis [12-14].

Globally, phylogenetic studies based on the HHV-8
ORF K1 sequences identified five major genotypes,
including: A and C, which are mainly found in USA and
Eurasia; B and AS, spread in Africa; D, is mostly common
in the Pacific islands and Australia; and E that is dominant
among the Amerindian populations [3, 6, 19]. It is
hypothesized that distinct HHV-8 genotypes may exert
different pathogenic properties. To support this notion, it is
shown that genotype A of HHV-8 progress more rapidly in
classic KS patients [7]. Transmission of HHV-8 A5
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genotype seems to occur more easily than the B genotype
from mother-to-child in African population [8]. Further-
more, it is shown that diverse HHV-8 genotypes exert
different tropism toward cell lines [8]. However, no studies
investigated whether distinct HHV-8 genotypes may show
different tendency towards neurons.

To our knowledge, this is the first report investigating
the association between HHV-8 and MS in Iranian popu-
lation. Also, this study is the first report evaluating HHV-8
genotypes distribution in MS patients in the world. The aim
of this study was to both estimate the genoprevalence of
HHV-8 in peripheral blood mononuclear cells (PBMCs)
and characterize the HHV-8 genotypes of MS patients and
healthy individuals.

Fifty-four patients with relapsing—remitting multiple
sclerosis and 130 healthy individuals were included in this
study. All patients were attending and had been diagnosed
based on McDonald’s criteria and assessed for clinical
disability (Expanded Disability Status Scale: EDSS) by
clinicians at the MS Research Centre, Neuroscience Insti-
tute, Tehran, Iran [11]. All study participants signed the
informed consent form to donate 5 mL blood samples. This
study was approved by the Local Research Ethics Com-
mittee of Tehran University of Medical Sciences (TUMS)
with Approval No. 95-02-27-32301.

DNA extraction was performed by the High Pure Viral
Nucleic Acid Kit (Roche, Mannheim, Germany) according
to manufacturer’s instructions. The extracted DNA was
eluted in 50 pL of elution buffer and stored at — 70 °C
until the use. To detect HHV-8 DNA, a nested PCR was
performed to amplify a 172 bp fragment of ORF26. Then,
HHV-8 positive samples were subjected to a semi-nested
PCR to amplify a 344 bp of HHV-8 ORF KIl. The
sequence of primers, the PCR reaction conditions, and the
PCR thermal regime was summarized in Supplementary
Table 1.

The PCR amplification products of ORF K1 were
sequenced as described previously [19]. By MEGAG6.06
software, phylogenetic tree was made using the Maximum
Likelihood method based on the Kimura 2-parameter
model with 1000 boot strap value.

Statistical analysis was performed by EPI Info 7 Sta-
tistical Analysis System Software (Atlanta, GA, USA)
using the 7 test or the Fisher exact test. When the P values
were less than 0.05, they were considered statistically
significant.

The prevalence of HHV-8 in fifty-four patients with
relapsing—remitting multiple sclerosis (15 male and 39
female) and 130 healthy individuals (80 male and 50
female) were investigated in this study. The mean age was
354 £76 and 41 £ 7.2 in MS patients and healthy
individuals, respectively.

HHV-8 genome was detected in 18.5% (10/54) and 3%
(4/130) of MS patients and healthy controls, respectively,
and the difference reached statistically significant level
(P =0.0017). As shown in Supplementary Table 2, how-
ever, no significant differences were found between HHV-
8 positivity and almost all variables, except for having
family history of autoimmune diseases in MS patients
(P =0.042). The rate of HHV-8 infection was 45.4%
among MS patients that have family history of autoimmune
disorders, whereas this rate was 11.6% in those patients
with no family history of autoimmune diseases. Although
statistically no significant differences were found for most
variables, the HHV-8 prevalence was higher in males, age
group < 40 years, and those have family history of MS
disease (Supplementary Table 2). In healthy subjects, no
significant differences were found between HHV-8 posi-
tivity and demographic variables (P > 0.05).

Seven out of 10 HHV-8 positive samples from MS
patients and 2 out of 4 HHV-8 positive samples in healthy
individuals were successfully amplified for the K1 gene
and PCR products subjected for sequencing analysis
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Fig. 1 Phylogenetic analysis of HHV-8 K1 gene on samples of
multiple sclerosis (MS) patients and healthy subjects (designated with
MS and H, respectively) were conducted in MEGAG6.06, using the
Maximum Likelihood method based on the Kimura 2-parameter
model. All reference sequences were extracted from GenBank.
Numbers above the branches indicate the bootstrap values
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(Fig. 1). In overall, genotype C was common (8 out of 9;
88.9%) in all study subjects and the remaining (1 out of 9;
10.1%) was genotype A. According to the classification
pioneered by Cook et al. [2], 7 out of 8 samples infected
with C genotype were classified in C” subgroup and only
one samples fall into C’ subgroup. Sample with A genotype
was belonged to A’ subgroup.

The analysis of the HHV-8 DNA in PBMCs of MS
patients and healthy subjects revealed that 18.5% and 3%
of them were positive, respectively (P = 0.0017). This
finding is in agreement with few studies in this area that
have detected HHV-8 in MS patients [9, 12-14]. Indeed,
Merelli et al. [9] have shown that HHV-8 DNA is present
in 80% and 37.5% of brain tissue autopsies among MS
patients and controls, respectively. Looking at the HHV-8
mRNA in brain tissue, Opsahl and Kennedy [13] have
shown the HHV-8 mRNA detection in 50% of MS patients
and 33.3% of controls.

Our results indicate that genotypes C and A were present
in our study groups though genotype C was more common
(Fig. 1). This result is accordance to earlier studies in
Iranian Kaposi’s sarcoma patients that have shown that
genotype C is prominent genotype in Iran [6, 19]. Evolu-
tionarily, B genotype is appeared around 100,000 years ago
in Africa although D and E genotypes arose about
60,000 years ago on the Pacific Islands and Amerindian
populations, respectively. A and C genotypes appear to
emerge about 35,000 years ago in Eurasia [4, 19, 20].
Several studies have revealed that genotype C is more
prevalent that genotype A in Asia and Middle East [6, 20].
However, our result has not supported this concept that
distinct HHV-8 genotypes may exert different tendency
towards neurons. It has been previously indicated that
genotype A replicates faster and shows more tropism to
epithelial cells rather than PBMCs when compared to
genotype C [8].

In this study, most of the genotype C (88.9%) fall into
the C” subgroup and only 10.1% belong to C’ subgroup that
is consistent with prevoius studies from Middle Eastern/
North African countries [6, 19, 20]. It is thought that C”
subgroup is more ancient than C’ subgroup which seems to
arise in the Middle Eastern/North African regions although
the C’ subgroup might be representative of European and
North Asian migrations [6, 17].

In conclusion, our results showed higher detection of
HHV-8 genome in MS patients than control group. How-
ever, future studies with larger sample sizes and evaluation
of immune status of HHV-8 are warranted.
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