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Objective(s): Although HTLV-I infection is endemic in different geographical parts of
the world including Northeast of Iran, there have been no documents of HTLV-II infec-
tion in this region. It is reported that one possible reason for seroindeterminate state in
HTLV western blot is HTLV-II virus. This study aimed to investigate the presence of HTLV-II
among blood donors with seroindeterminate western blot results.

Materials and Methods: Three ml whole blood obtained from 50 blood donors refer-
ring to Mashhad Blood Transfusion Organization who had reactive Elisa for HTLV-I and
seroindeterminate HTLV western blot state. A conventional PCR was applied to detect
HTLV-I provirus using specific primers while a nested PCR was designed with specific ex-
ternal and internal primers for the detection of HTLV-IL

Results: The average age of participants, 39 males and 11 females, was 37.12+ 14.36 years.
The average OD of the Elisa assay was 1.767+ 1.195. The most common indeterminate pat-
terns were Rgp46-1I alone (n=12, 27.3%), Rgp46-1 alone (n=7, 15.9%), and Rgp46-I with GD21
(n=7, 15.9%).After introducing the DNA to the PCR tests, results revealed 10 (20%) HTLV-I
PCR positive samples while no HTLV-II positive sample was detected by nested PCR. There
were no significant age, blood group, Optical Density of the Elisa assay, and western blot
indeterminate pattern differences between HTLV-I PCR positive and negative samples.
Conclusion: No HTLV-II positive sample was detected in this study which confirms the
absence of HTLV-II infection in this region. However, high frequency of HTLV-I PCR posi-
tive samples among the seroindeterminate cases implies on the important role of mo-
lecular techniques for further confirmation of the infection.
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Introduction

Human T-Lymphotropic Virus (HTLV) types I and Il were
the first discovered human retroviruses. HTLV-I was first
reported in 1980 while HTLV-II was first reported in 1982
(13). HTLV-I is believed to be an etiologic factor for Adult
T-cell Leukemia (ATL) and HTLV-I Associated Myelopathy/
Tropical Spastic Paraparesis (HAM/TSP) (4-7). However
HTLV-II has not been directly connected to any human
disease although some recent studies indicate that HTLV-
Il infection may be associated with two distinct neurolog-
ic disorders with similar HAM/TSP symptoms and Tropi-
cal Ataxic Neuropathy (TAN) (8-10).

HTLV-I is endemic in a number of geographical regions
including Japan, Africa, Caribbean islands, South Ameri-
ca, and Northeast Iran while the epidemiology of HTLV-II
is not well identified (11-15).

Within the last decade newly developed serologic assays
made us capable to accurately differentiate between an-
tibodies to HTLV-Il and HTLV-L. These new techniques in-
clude synthetic Enzyme Immunoassays (EIA) (16, 17) and
recombinant proteins in a modified Western blot (WB)
(18-20).

Although such techniques greatly improve the identi-
fication and differentiation of HTLV-II from HTLV-I a fre-
quent problem in HTLV-I/II diagnosis which is the high
prevalence of indeterminate serological results by WB
still leads to difficulties in the interpretation (21).

The current diagnosis of HTLV-I and HTLV-II infection is
mainly based on Enzyme-linked immunosorbent assays
(ELISA) followed by the confirmation of ELISA reactive
samples with WB analysis (22). To distinguish HTLV-I from
HTLV-II the incorporation of recombinant type-specific
glycoprotein rgp46-1 or rgp46-Il on the WB assay would be
employed (22,23). However some individuals with positive
ELISAresults show incomplete antibody reactivity to HTLV-
I or HTLV-Il whom are considered to have indeterminate
WB status (24-26). Some recent studies identified HTLV-II
proviral DNA in WB indeterminate samples using nested
Polymerase Chain Reaction (PCR) analysis (21, 27, 28).

Mashhad, located in Northeast of Iran, is an endemic
region for HTLV-] infection. It has been recently reported
that 2.12% of the general population and 0.77% of blood
donors were infected with HTLV-I (15). However no data
regarding the situation of HTLV-II infection in this geo-
graphical region have been reported yet. Screening of
blood donors of Mashhad for HTLV infection which has
been mandatory since 1996, is currently based on ELISA
assay followed by confirmatory WB analysis (29).

To better understand the molecular epidemiology of
HTLV infection in this endemic area better, it would be
quite beneficial to determine the proportion of HTLV-I/
II infection among HTLV-seroindeterminate individuals.
The current study aimed to investigate the presence of
HTLV-II and HTLV-I infections in Mashhad among WB in-
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determinate samples from blood donors by nested PCR.

Material and Methods

In this descriptive cross-sectional study blood samples
of 50 subjects with WB indeterminate result for HTLV col-
lected from Khorasan Blood Transfusion Organization
(BTO), who had donated blood during 2009 and 2010
were selected.

Serum samples of all blood donors in Khorasan BTO
were routinely tested for HTLV-I/Il antibodies using ELISA
assay (MP HTLV-I/II ELISA 3.0, MP Diagnostics, Singapore)
according to the manufacturer’s instructions and reac-
tive samples were reevaluated in duplicate with the same
kit. Repeatedly reactive samples were further evaluated
for confirmation of the infection with a WB assay (MP
HTLV 2.4 Western blot, MP Diagnostics, Singapore) fol-
lowing the manufacturer’s criteria. According to World
Health Organization (WHO) criteria for HTLV seropositiv-
ity in WB assay, a sample would be regarded as positive
when either gp46 or gp462/68 and one of p19, p24, or
p53 were present. The HTLV European Research Network
proposed the stringiest criteria for WB seropositivity that
defines a WB assay as HTLV-I positive only if bands for the
gag proteins p19 and p24 and the env proteins gd21 and
MTA-1 were present while it scored as HTLV-II positive if
p24, gd21, and K-55 bands were identified and was HTLV
positive but nontyped if p24, p19, and gd21 were present
(25). In the current study the criteria issued by MP diag-
nostics HTLV blot 2.4 was employed which is more simi-
lar to the HTLV European Research Network criteria. In
brief the positive WB for HTLV-I is regarded as the pres-
ence of group-specific antigen (gag) proteins (p19 with
or without p24) and two envelope (env) proteins (gd21
and rgp46-1) while positive HTLV-II has bands for the gag
proteins (p19 with or without p24) and two env proteins
(gd21 and rgp46-1I). The presence of p24, p19, and gd21
was considered as nontyped HTLV positive. The test was
defined as indeterminate if specific bands for HTLV that
did not meet the criteria of positivity were present. Be-
sides, those samples that did not show specific bands for
HTLV were regarded as negative (Figure 1).
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Figure 1. Different WB interpretations among the study samples
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To perform the molecular analysis, 3 ml whole blood
was collected in sterile Ethylenediaminetetraacetic acid
(EDTA) tubes and genomic DNA was extracted from pe-
ripheral blood of WB indeterminate individuals using a
commercial DNA extraction kit (QIAmp DNA blood mini-
kit, Qiagen Gmbh, Hilden, Germany) according to the
manufacturer’s instructions.

Extracted DNA stored at -20 until PCR analysis. In order
to confirm HTLV-I infection, Long Terminal Repeat (LTR)
and TAX genes were targeted and amplified using de-
signed specific primers (Table 1).

Table 1. Specific primers designed for TAX and LTR regions

Amplicon

Position (base pair)

Name Sequence(5-3)

Taxt  AGGGTTTGGACAGAGTCTT

Taxr  AAGGACCTTGAGGGTCTTA

LTRf CATAAGCTCAGACCTCCGGG

73357590 256 Bp

LTRr  GGATGGCGGCCTCAGGTAGG  g107.8330 224 Bp

PCR condition for LTR and TAX genes were 10X buffer
2.5 pl, Mgcl,, 2 pl (final concentration of 2 mM), dNTPs
0.5 ul (final concentration 0.2 mM), 0.5ul of each primers
(1omM), 0.5 unit of Taqg DNA polymerase enzyme (GENET-
BIO, Korea) and 50-100 ng DNA. The PCR machine (Astech,
JAPAN) was programmed to 94°C 5min, 35 cycles of 94°C
45 sec, 60°C 50 sec, 72°C 50 sec and a final extension of
72°C 7min.

Amplified products were introduced on 2% gel agarose,
stained with ethidium bromide and observed under ul-
traviolet (UV) luminometer.

To determine HTLV-II infection the regions of LTR and
TAX genes were selected and amplified using designed
specific primers (Table 2).

LTR fragment was amplified by a nested PCR. Briefly a
first-round PCR reaction was carried out on 50-100 ng of
extracted DNA in a 25 pl reaction mixture containing 0.5
U of Taq DNA polymerase (Genetbio, Korea) 2.5 pl 10x buf-
fer, 2 mM MgCl,, 0.2 mM of each of the Deoxynucleoside
triphosphates, and 10 pmol of each outer primer. The PCR
cycling conditions consisted of 35 cycles at 95°C for 45
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sec, 58°C for 60 sec, and 728C for 180 sec and a final exten-
sion of 72° C for 7min.

For the second round 3pl of the first PCR product was
used. The PCR mixture was the same as first round PCR
but with inner primer set. The PCR machine (Astech,
JAPAN) was programmed to 94°C for 5 min, 35 cycles of
94°C for30 sec, 60° C for 30 sec,72°C for 60 sec and a final
extension of 72°C for 7min.

A 159 base pair fragment of TAX gene was amplified by
the outer primer (Table 2). PCRmachine was programmed
to 94°C for 5 min, 35 cycles of 94°C for 30 sec, 58°C for 30
sec,72°C for 60 sec and a final extension of 72°C for 7 min.
1 ul of the first PCR product was used for amplification
of a 143 base pair fragment using inner primer (Table 2).
The PCR machine was programmed to 94°C for 5min, 35
cycles of 94°C for 30 sec, 55°C for 30 sec, 72° C for 60 sec
and a final extension of 72°C for 7 min.

All amplified products were run on 2% gel agarose,
stained with ethidium bromide and observed under UV
luminometer.

The current study is approved by the research depu-
tyship of Iranian Academic Centre for Education, Culture,
and Research (ACECR) Mashhad branch regarding ethical
and methodological issues. A written consent was ob-
tained from each individual after describing the aims of
the study and assuring the participants about the results
to be remained anonymous.

Demographic data as well as WB and PCR results were
registered and analyzed using SPSS V.18.0. Chi-square and
Fisher’s exact tests as well as T-test were employed to per-
form categorical and numerical comparisons respective-
ly. Related tables were produced to discuss the results. P-
values <0.05 were considered as statistically significant.

Results

In this study a total 50 WB indeterminate samples were
investigated for HTLV-I and HTLV-II proviral DNA using
nested PCR. From these 50 participants 39 (78%) were
male and 11 (22%) were female. The mean age of partici-
pants was 37.12+14.36 years. The most and the least com-
mon blood groups were O* and AB- with 35.4% (n=17) and
0% respectively (Table 3).

Table 2. Inner and outer specific primers designed for TAX and LTR regions used in the nested PCR

Name Sequence(5™-3") Position Genbank Amplicon(Base pair)
LTR 2F1 CTAGCCTCCCAAGCCAGCCACC 13878 MI10060 Outer 866 b

First set LTR2 R CCAGTGGTGGGTTGATAGCCC P
LTR2 F2

CGAGTCATCGACCCAAAAGGTC

Second set LTR2 R2 GGAGTTGGGGAAAGCCCGTGG 40-838 Inner 799 bp

tax2 F1
. TGGATACCCCGTCTACGTGT

First set tax2 R1 GAGCTGACAACGCGTCCATCG 7248-7406 outer 159bp
tax2 F2

Second set tax2 R2 %éﬁgﬂgézg%%i?zéiTTGTAc 7260-7402 Inner 143bp
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Table 3. Frequency of blood groups among WB indeterminate individuals

Blood group Number %
At 9 18.8
B 16 33.2
o* 17 35.4
AB* Z 4.2
A 2 4.2
L 21
o 1 21
AB g 0

All samples had HTLV-I/II positive reactivity in ELISA.
The mean value of Optical Density (OD) in ELISA for the
samples was 1.767£1.195.

The most common bands in WB were gd21 (47.7%),
rgp46-1(38.6%), rgp46-11 (31.8%), gp21(9.1%), p24 (6.8%), p53
(2.3%), and p26 (2.3%) respectively.

WB indeterminate patterns were identified for all
samples. The most common WB indeterminate patterns
were rgp46-II alone (27.3%), rgp46-1 alone (15.9%), rgp46-1
and gd21(15.9%), gd21 alone (11.4%), rgp46-1, p24, and gd21
(4.5%), rgp46-11 and gd21(4.5%), p24 and gd21(2.3%), rgp46-
I, gd21, and gp21 (2.3%), and p53 alone (2.3%) respectively
(Table 4).

Table 4. The frequency of Different WB indeterminate patterns among
samples (n=44)

WB indeterminate pattern Number %
Rgp46-1 7 15.9
Rgp46-11 12 273
Rgp46-1,P24,GD21 2 45
GP21 5 A
Rgp46-1, GD21 7 15.9
GD21 6 66
Rgp46-11, GD21 2 45
P24, GD21 1 23
Rgp46-1, GD21, GP21 1 23
P53 1 23

Nested PCRrevealed no HTLV-II proviral DNA in samples.
However 10 samples (20%) were positive for HTLV-I. From
the 10 HTLV-I positive individuals 8 were male (80%) and
2 were female. Also statistical analysis showed no signifi-
cant difference between HTLV-I PCR positive and negative
individuals regarding age, blood group, ELISA OD, and
WB indeterminate pattern (P>0.05).
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Discussion

The use of PCR enabled scientists to directly detect pro-
viral DNA sequences of HTLV-I and HTLV-II from HTLV in-
fected patients (30, 31). However wide application of PCR
was time consuming and expensive which is not suit-
able for the analysis of large numbers of blood samples
(16, 32). Therefore although PCR remained the standard
diagnosis of HTLV infection, it is not used as a routine
diagnostic tool. Therefore WB assay is used to confirm
HTLV-I[II infection in seropositive ELISA samples using
recombinant proteins specific for HTLV-I/II env glycopro-
teins incorporated into WB strips. Such recombinant pro-
teins increase the sensitivity of the assay and enable it to
differentiate between HTLV-I and HTLV-II infections. The
overall sensitivity and specificity of HTLV WB are reported
as 97.1% and 97.5% respectively (33).

By the wide utilization of WB assay for HTLV confirma-
tion WB indeterminate results became a global problem
for blood banks specially in endemic areas (29).

Several possible explanations have been proposed for
the occurrence of HTLV WB indeterminate states. The
most accepted explanations include cross reacting to
other known retroviruses like Simian T-Cell Leukemia Vi-
rus (STLV) or HTLV-I related endogenous sequence (HRES-
I) or a novel virus, antibody responses to a malaria para-
site with epitope homology to HTLV-II like Plasmodium
Falciparum, a defective HTLV-I or HTLV-II, and low copy
numbers of prototype HTLV-I in the affected patient hav-
ing indeterminate state (33).

To better understand the status of HTLV-I and HTLV-II
infections in WB indeterminate samples we investigate
50 indeterminate samples from Mashhad blood donors.

The current study results demonstrate a high rate of
HTLV-l infection among WB indeterminate samples (20%)
using PCR technique that may be due to low copy number
of prototype HTLV-L. Similar results reported by previous
studies indicated the ability to amplify HTLV-I tax region
from PBMCs of some HTLV WB indeterminate individuals
(26, 34). Moreover the current study results showed that
the previous hypothesis that HTLV WB indeterminate
samples could be considered as negative is wrong. Pres-
ence of 20% HTLV-I positivity among indeterminate WB
samples displays a relatively high rate and emphasizes
the importance of molecular investigations to detect
HTLV as well as the importance of determining the exact
status of WB indeterminate individuals to better control
the infection. Similar results with various frequencies
were reported by Costa and Segurado in Brazil, Mangano
et al in Argentina, Berini et al in Argentina, and Santos et
al in Brazil with 9.2%, 13.8%, 13.2%, and 22% frequencies re-
spectively (21,27, 28, 35).

Similar to other studies performed on WB indetermi-
nate samples, the current study observed no significant
difference regarding age, gender, and blood group of
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HTLV-I PCR positive and negative individuals (35, 36).

Nested PCR results showed no evidence of HTLV-II infec-
tion among indeterminate WB individuals in the present
study which was predictable due to no previous reports
of HTLV-II in this region (12, 15). Similar studies in other
geographical regions especially South America revealed
some cases of HTLV-Il among WB indeterminate individu-
als (21,27, 28,37).

The most common indeterminate patterns in the cur-
rent study were single bands of rgp46-Il, rgp46-I, and
gd21 which were similar to the findings of Mangano et
al but in contrast to the findings of Rouet et al and Costa
and Segurado (25, 27, 28).

Conclusion

The results of the current study revealed a high rate of
HTLV-l infection among WB indeterminate samples as well
as no HTLV-II infection. Therefore it can be concluded that
HTLV-II is not a matter of concern in this region while spe-
cial attention to indeterminate WB individuals regarding
HTLV-I infection is necessary. It is recommended to deter-
mine the status of HTLV-I infection in WB indeterminate
blood donors in Northeast of Iran using molecular tech-
niques such as PCR to control the infection.
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