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Human T-lymphotropic Virus Type-I (HTLV-I)-associated
Myelopathy with Bulbar Palsy-type Amyotrophic
Lateral Sclerosis-like Symptoms

Rina Ando, Noriko Nishikawa, Tomoaki Tsujii, Hirotaka Iwaki,
Hayato Yabe, Masahiro Nagai and Masahiro Nomoto

Abstract

We herein report a case of Human T-lymphotropic virus type-I (HTLV-I)-associated myelopathy with bul-
bar palsy-type amyotrophic lateral sclerosis-like symptoms. A 52-year-old woman developed dyslalia at ap-
proximately 40 years of age, which slowly progressed. She presented with muscular atrophy and increased
tendon reflexes of the extremities as well as bulbar palsy, from which motor neuron disease was suspected.
Cerebrospinal fluid (CSF) testing revealed no abnormalities except for an elevated neopterin concentration at
143.17 pmol/mL (normal <30 pmol/mL). Her serum and CSF anti-HTLV-I antibody titers were also high. In-
travenous infusions of methylprednisolone decreased the CSF neopterin concentration to 50.33 pmol/mL.
Subsequent oral prednisolone therapy was effective in alleviating the symptoms.

Key words: HTLV-I-associated myelopathy (HAM), bulbar palsy, amyotrophic lateral sclerosis (ALS),
neopterin, anti-HTLV-I antibody, steroid therapy

(Intern Med 54: %kk-Xx%, 2015)
(DOI: 10.2169/internalmedicine.54.3660)

Introduction

Human T-lymphotropic virus type-I (HTLV-I)-associated
myelopathy (HAM) is a slowly progressive myelopathy
caused by one of the human retroviruses, HTLV-1. The prin-
cipal clinical manifestations of HAM are spastic paraplegia
and pollakiuria (1). Cerebrospinal fluid (CSF) testing in
HAM patients shows high levels of anti-HTLV-1 antibody
titer and neopterin. Immunotherapies including steroids and
interferon-alpha are applied for the treatment of HAM (2).
We herein report a case of HAM with bulbar palsy, muscu-
lar atrophy, and weakness of the upper limbs and trunk that
required differentiation from bulbar palsy-type amyotrophic
lateral sclerosis (ALS).

Case Report

A 52-year-old woman presented with the main complaint
of dyslalia and gait disturbance. She had no remarkable

medical history and did not smoke or drink alcohol. Her
mother had suffered from dyslalia that developed in her 40s
and she died at 70 years of age.

The patient developed dyslalia at approximately 40 years
of age, which slowly progressed. Aspiration occurred at ap-
proximately 50 years of age. She visited our clinic due to
frequent falls on level ground. She presented with muscular
atrophy and increased tendon reflexes of the extremities as
well as bulbar palsy. Because her deceased mother report-
edly had similar symptoms, familial ALS was suspected and
she was admitted to hospital for further evaluation.

On admission, the patient’s height was 161 cm and body
weight was 38.6 kg. Her vital signs were normal. She was
alert and had normal cognitive function. The patient’s facial
muscle strength was slightly reduced in the upper part and
moderately reduced in the lower part. She also had symp-
toms of cranial nerve disorder which included constant
mouth opening, forced crying, dysphagia, dyslalia, a loss of
gag reflex, tongue atrophy, fasciculation, and poor tongue
protrusion. There were no other abnormal symptoms in the

Department of Neurology and Clinical Pharmacology, Ehime University Graduate School of Medicine, Japan
Received for publication July 11, 2014; Accepted for publication September 18, 2014

Correspondence to Dr. Masahiro Nagai, mnagai @m.ehime-u.ac.jp



Intern Med 54: ¥hk-%kk, 2015 DOI: 10.2169/internalmedicine.54.3660

Table.

Cases of HAM Showing ALS-like Signs in the Literature

Matsuzaki et al.®

Vernant et al.”

Kuroda & Sugihara® Arimura et al.®

@=5) (0=4) (=1} (=1)
Age at onset (years) Mean: 52.2 49-77 57 67
Course (years) Time to abasia: Mean:5 NR Time to death: 4.5 years NR
Bulbar palsy 2/5 2/4 + +
Fasciculation in tongue 3/5 NR + NR
Muscular atrophy in 5/5 4/4 + +
extremities
Hyperreflexia 5/5 4/4 + +
Babinski index 4/5 NR + NR
Sensory disturbance 4/5 0/4 - +
Autonomic disturbance 4/5 1/4 +/— +
Anti-HTLV-I antibody in S/5 NR + NR
CSF
Anti-HTLV-I antibody in 5/5 4/4 + +
serum
Effect of steroid therapy Improved in 2/3 treated NR NR NR

patients

Abbreviations: ALS: amyotrophic lateral sclerosis, CSF: cerebrospinal fluid, HAM: HTLV-I-associated myelopathy, HTLV-I: human T-cell

lymphotropic virus type-I, NR: not reported

cranial nerve system. Her extremities were spastic, and sys-
temic muscular atrophy and fasciculation were observed. A
manual muscle test revealed muscle weakness, predomi-
nantly in the proximal muscles, and was graded a 4 out of
5. The jaw reflex and tendon reflexes of the extremities
were hyperactive. Babinski reflex was bilaterally positive
and the patient had a spastic gait. Her autonomic symptoms
included constipation and micturition frequency at approxi-
mately 8 to 10 times daily. She had no coordination distur-
bance or sensory disturbance.

Blood tests showed no significantly abnormal values in
the patient’s blood cell counts, blood biochemistry, markers
of the auto-immune system, or various tumor markers. Gen-
eral CSF testing revealed no abnormal results. Magnetic
resonance imaging scans of the brain and spinal cord re-
vealed no abnormal findings. Nerve conduction studies also
showed normal results. Needle electromyography showed
acute neurogenic changes in the first dorsal interosseous
muscle in the hand and anterior tibial muscle. SOD1 muta-
tions were not identified in the genetic testing.

On admission, a presumptive diagnosis of familial ALS
was made due to the patient’s family history, the involve-
ment of the upper and lower motor neurons in the brain
stem (and upper and lower extremities), as well as a lack of
sensory disturbance. However, the CSF neopterin concentra-
tion obtained on admission was elevated at 143.17 pmol/mL
(normal concentrations <30 pmol/mL) (2) which was sug-
gestive of an immune-mediated abnormality of the central
nervous system. Therefore, testing for HTLV-I infection was
conducted. The patient’s serum and CSF anti-HTLV-1 anti-
body titers were elevated (1:51,200 in serum and 1:128 in
CSF). The HTLV-1 proviral DNA load in the peripheral
blood mononuclear cells (PBMCs) was high at 498 copies/
10* cells [the mean+SD of HTLV-1 proviral load in asymp-
tomatic HTLV-I carriers is 120+17 copies/10° PBMCs (3)].
We diagnosed this case as having HAM for the following
reasons: 1) the titer of anti-HTLV-I antibody (1:128) in CSF

was too high as a HTLV-I carrier with the other neurological
disorders and 2) the 498 copies of HTLV-I proviral load was
excessively high as a HTLV-I carrier. Matsuzaki et al. re-
ported that ALS-like HAM patients with high HTLV-I provi-
ral loads respond well to steroid therapy (4). Therefore, ster-
oid therapy with intravenous infusions of methylpredniso-
lone (1,000 mg/day) for 3 days was started and the CSF
neopterin concentration rapidly fell to 50.33 pmol/mL after
treatment. Subsequently, therapy with oral prednisolone was
initiated at a dose of 15 mg daily. Although the dyslalia still
persisted, it has improved moderately. The patient’s grip
strength (kg) improved from 12/13 (right/left hand) to 14/
18. Her micturition frequency has reduced from approxi-
mately ten times daily to six times daily. Although ameliora-
tion of the gait disturbance has not been observed, the fre-
quency of falls has decreased. After discharge, the dose of
prednisolone was tapered. At a dose of 5 mg daily, micturi-
tion frequency increased and the CSF neopterin concentra-
tion rose to 194 pmol/mL. Hence, the dose of prednisolone
was increased to 10 mg daily. Thereafter, the patient’s
symptoms remained stable without deterioration.

Discussion

There are several reports of HAM presenting with ALS-
like symptoms as was seen in our case. In one case HAM
was diagnosed on the basis of autopsy results; the subject
was diagnosed as having ALS in life because of bulbar
palsy and involvement of the lower and upper motor neu-
rons in the extremities without sensory disturbance or blad-
der and rectal dysfunction. Several studies have reported
HAM patients presenting with ALS-like features (4-9); these
include a patient with bulbar palsy, systemic muscular atro-
phy and weakness, increased tendon reflexes of the extremi-
ties, and no sensory disturbance and a patient with bulbar
palsy, systemic muscular atrophy and weakness, decreased
vibratory sense in the lower legs, and impaired urination.
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However, an autopsy was not performed in any of these pa-
tients. Autopsy reports on ALS-like HAM patients have de-
scribed infiltration of inflammatory cells and dropout and
degeneration of neural cells in the dorsal column, brain
stem, cerebellum, and cerebrum in addition to the main le-
sions in the lateral column of the thoracic spinal
cord (5, 10). Another autopsy report indicated that there
were no Bunina bodies, which are unique to ALS (11).

There are two possibilities of the pathogenesis of this
case: 1) HAM and ALS could have been coincidental and
the inflammation process of HAM modified the ALS symp-
toms or 2) all of the ALS-like features were caused by
HTLV-1-induced inflammation in the CNS. In the present
case, the patient’s symptoms began with dyslalia at approxi-
mately 40 years of age and she became unable to speak at
52 years of age. However, she was able to communicate by
writing and could still walk, suggesting a slower rate of pro-
gression than that of ALS. Matsuzaki et al. reported that the
average interval between onset of disease and the inability
to walk is 5 years in patients with ALS-like HAM with a
high HTLV-I proviral load (Table), indicating a slower rate
of progression compared to typical ALS (4). Steroid therapy
was not effective in ALS-like HAM patients with a low
HTLV-I proviral load similar to that in asymptomatic HTLV-
I carriers, whereas in ALS-like HAM patients with a high
HTLV-I proviral load, steroid therapy was highly effective
with efficacy almost equivalent to that seen in typical HAM
patients (4, 12). The improved symptoms in our patient re-
mained stable without deterioration by oral steroid therapy.
On the basis of the high HTLV-I proviral load and the fa-
vorable response to steroid therapy, in addition to a slower
progression of symptoms than that of ALS, our case was
considered to be consistent with HAM presenting with ALS-
like features. The measurement of neopterin and HTLV-I
proviral load in HAM patients may be useful in differentiat-
ing HAM with ALS-like symptoms from ALS developing in
HTLV-I carriers. Even in patients who have classical symp-
toms of ALS, the measurement of serum anti-HTLV-I anti-
body is of particular significance for differentiating HAM
from ALS because half of the ALS-like HAM patients who
receive steroid therapy show improvement in their symp-
toms.

The authors state that they have no Conflict of Interest (COI).
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@nts (7). In addition, the low appearance of ectopic germinal center (GC) as
as the low expression of C-X-C motif chemokine 13 (CXCLI3) in

Itrating mononuclear cells of LSGs were found as an immunohistological
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S) (10) were reported to be susceptible to HTLV-I infection. In ARPE-19
, the expression of intercellular adhesion molecule 1 (ICAM-1) is increased

@ %E@W%JTLV-L and the production of granulocyte/macrophage colony-stimulating
5

-

%‘%%@%01" (GM-CSF) from FLS is induced by HTLV-L.

These observations suggested that HTLV-I may infect cell lineages other

i 1 T cells of human salivary glands and may contribute to the development of

B

k|

S“Sz?é In this regard, ductal epithelial cells are considered candidate cells, since
arying cytokines, chemokines and apoptosis-related molecules have been shown
.

e expressed in these cells (1). In addition, ductal epithelial cells attract T cells

t%} the salivary glands of SS patients through the production of an

% g :‘i@}%
; o
ﬁ%z‘g’%ﬁand epithelial cells (SGECs) and modulates the production of functional

%%%fﬁféfecu]es.
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gﬁgqary SGECs from LSGs were obtained from fifteen patients with primary SS
osed according to the revised criteria proposed by the American-European
onsensus Group (12). All fifteen patients were female (age: 53.2 + 15.4) in
m anti-HTLV-1 antibody measured by a chemiluminescent enzyme

unoassay (CLEIA) was negative.

tibodies and reagents

e anti-HTLV-1 (p19, p28, and GAG) antibody (Chemicon International,

1-IP-10/CXCL10 antibody were purchased from LifeSpan Biosciences (Seattle,

g

A). Rabbit anti-IL-8 antibody was purchased from Abgend (San Diego, CA).
ndary antibodies including donkey anti-mouse 1gG conjugated with

%‘I’u rescein isothiocyanate (FITC) and donkey anti-rabbit IgG conjugated with
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5
5 *b%

methy! rhodamine isothiocyanate (TRITC) were purchased from Jackson

‘ igL8/IL-8 was purchased from R&D Systems (Minneapolis, MN). Amersham

L

"(%'@é-dUTP was purchased from GE Healthcare (Buckinghamshire, UK).

lonoclonal mouse anti-human CD4, CD8, CD20cy, mouse IgGl and

w1

0

Gs biopsy and cell culture
o

John Wiley & Sons

This article is protected by copyright. All rights reserved.

Page 8 of 47



Page 9 of 47

Arthritis & Rheumatology

H. Nakamura et al. 9

npatible with the diagnosis of SS in the classification of Chisholm & Mason

For the co-culture of SGECs with HTLV-l-producing T cells, we

—cultured the cell line HCT-5, which is derived from cerebrospinal fluid cells of

tient with HAM (14) with SGECs during the designated time period in the

ined keratinocyte-SFM  culture medium. As a control toward HCT-5,

ntazé‘-HT LV-I infected T cell line Jurkat was cultured in RPMI 1640 medium with

09;

o fetal bovine serum. For below experiments, HCT-5 or Jurkat cells were
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‘Bﬁ) containing 4% paraformaldehyde at 4°C, followed by immersion in

éﬁIrl'g:%i%hanol at —20°C for 10 min. After fixation, the SGECs were blocked in 5%
ﬁnal horse serum in PBS, and then incubated in the primary antibodies for 1 h

‘room temperature followed by incubation with FITC-conjugated and

”m;% ¥

"TRITC-conjugated secondary antibodies with Hoechst dye 33258 under dark

g

conditions. The SGECs were then mounted in Vectashield mounting medium

ctor Laboratories, Burlingame, CA) and scanned by fluorescence microscopy

o
QI%iDREVO BZ-9000, Keyence, Osaka, Japan). For the measurement of the

o

w@%FKQC-conjugated secondary antibody and Hoechst dye 33258. Control
i

alp

4 ’g&%
__experiments were performed to confirm the isotype specificity ofthe secondary

ibodies. Immunostaining of HCT-5 cells was performed in the same manner

,
zfﬁ%lat described above for SGECs.
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inal deoxynucleotidyltransferase-mediated dUTP nick end-labeling

escribed in our previous study (16). After fixation, SGECs were incubated in
araformaldehyde (PFA) 4°C for 15 min, followed by immersion in PBS
0.5% Tween 20 and 0.2% bovine serum albumin using the MEBSTAIN
Appptosis kit Direct (MBL, Nagoya, Japan). The SGECs were then incubated
ith a 50-uL. terminal deoxynucleotidyl transferase (TdT) solution at 37°C for 1
‘he FITC signal of dUTP was captured by fluorescence microscopy using the
REVO BZ-9000. For positive control to show induction of apoptosis, tumor

rosis factor-related apoptosis inducing ligand (TRAIL) (15).

Cytokine dot-blot array analysis for co-cultured supernatant
used a cytokine dot-blot array system used according to the manufacturer’s
ructions (Proteome Profiler™, the human cytokine array panel A array kit,

Systems, Minneapolis, MN). Briefly, we incubated diluted co-cultured

pernatant with a cocktail of biotinylated antibodies for 1 h after the membranes

o

[ t%e blocked. The mixture of cytokines/chemokines and antibodies was then
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bated for 2 h with this array system, which was combined with an

obilized antibody on the membrane. For the detection of cytokines and

%;f;
“‘
im!

mokines, chemiluminescent reagents were used after incubation with
‘eptavidin-horseradish peroxidase. The expressions are noted as the ratio

{ ﬁi pared with control dot-blots.

:

pépfosis dot-blot array analysis for co-cultured lysate

s%used an apoptosis dot-blot array system used according to the manufacturer’s
uctions (Proteome Profiler™, the human apoptosis array kit, R&D Systems,

3

aneapolis, MN). Briefly, diluted co-cultured cellular extracts were incubated

1n batgi‘on, a cocktail of biotinylated antibodies was added to the membranes and

w%h streptavidin-horseradish peroxidase for 30 min. The expressions are noted

.
. @gﬁe ratio compared with control dot-blots.

‘%&Fhé ELISA system was used according to the manufacturer’s instructions, and
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& (i?:

¢ levels of sSICAM-1, CXCL10/IP-10, CCR5/RANTES, CXCL1/GROa and
L8/1L-8 were measured (all from R&D Systems). Briefly, the assigned
me of the cell culture supernatant, standard or control was added vto an
SA well and incubated for the indicated times. After the wells were washed
decanted three times, each conjugate was added to a well and incubated for 1
4°C. After the washing process, substrate solution was added to each well
W‘ﬂdg incubated for 15 min. After the addition of stop solution, optical density at

0 nm was measured.

4 mm” cover slips. After treatment with pre-warmed protein kinase (PK) (1

4% PFA/PBS for 5 min, then immersed in 50% formamide/2x saline sodium

sate buffer (SSC) at 4°C overnight. After being washed with

‘méerium-depleted water (DDW) three times for S min each time, the cells were
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j
i)
“dNTP, 2.5 mM MgCI2, 1 uM Cy3-dUTP and distilled water without DNA

“)f}ﬂ/merase, and then boiled for 10 min.

The application of these primer sets had been reported by Matsuoka et al.,

\@ﬁ”’wirhich the positions of the forward primer and reverse primer were 7358-7377

nd, 75167494 of the HTLV-I pX region, respectively (17). After KAPA2G

%ﬁf w%@? 1s 1
' ~b10%k was heated at 92°C for 3 min, and then five cycles of PCR were performed

-

‘“‘w? - . . .
ﬁl‘@étntmg medium, we visualized the SGECs by the fluorochrome with the
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escence microscope (BIOREVO BZ-9000).

erences in the ELISA results were analyzed using Student’s ¢-test. P-values

.05 were accepted as significant.

phenotype and viability of HCT-5 cells

ound that the HCT-5 cells used for co-culture with SGECs showed the CD4"

¢ with translocation of NF-xB into the nucleus in co-culture medium (i.e.,

efined keratinocyte-SFM) for SGECs for 0-96 h (Fig. 1B).

tection of HTLV-I-related proteins in SGECs during co-culture

r the co-culture of SGECs and HCT-5 cells, immunofluorescence
‘ onstrated the clear signals of HTLV-I proteins p19, p28 and GAG emerged at
6 h (Fig. 2A). In the low-magnification view at 96h co-culture of SGECs

t1:1 HCT-5 cells, approx. 10% of the SGECs showed HTLV-I-positive staining
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] % 2B). Nuclear NF-kB p65 was also detected among 10% of the SGECs after

fi%@%%;?gulmre (Fig. 2A, B). To distinguish HTLV-I-infected SGECs from HCT-5,

&

’*’%@@ﬁg@g‘%nvestigate the details and confirm whether HTLV-I infected the SGECs

o,

\ﬁé}“ng co-culture with HCT-5 cells, we determined the HTLV-T DNA expression.

o oﬁ\%GECs in the presence of primer at 48 h of co-culture with HCT-5 cells (Fig.

sence of primer.

@%‘eased expression  of  inflammation-related  molecules and

’%

el 1
¢

dpoptosis-related molecules in the co-cultured SGECs
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¢ cytokine dot-blot array results for the HCT-5/SGECs co-cultured supernatant
n in Figure 4A. The expressions of GM-CSF, CXCL1/GRO«a, CCLI,
K 1‘ M-1, IL-lra, IL-6, IL-8, CXCLI10/IP-10, MIF, Serpin El and
RS/RANTES were increased time-dependently after the co-culture of SGECs
“fi HCT-5.

E
The results of the apoptosis dot-blot array from SGECs lysate co-cultures

g . . .
»%Wltf;u HCT-5 are shown in Figure 4B. Pro-apoptotic molecules including

.

P %@caspased, cytochrome C and Fas in the lysate showed slightly increased

IR,
%%%@;éf%onses after the co-culture of SGECs with HCT-5 cells. The signals of

g&%;%apoptotic molecules including Bel-2, HO-2, HSP-27 or SMAC/Diablo were

A az;fy from SGECs lysate co-cultures with Jurkat are shown in Figure 4D.
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ugh expressions of pro-caspase-3 and SMAC/Diablo were similar to

S/SGECs co-culture results, expressions of cytochrome C, Fas, Bel-2, HO-2

HSP-27 were not up-regulated after the co-culture with Jurkat.

The dot-blot data were confirmed by immunofluorescence and ELISA.
shown in Figure 5A, the immunofluorescence results showed the increased
bplasmic expressions of ICAM-1, CXCL1, RANTES, IL-8 and IP-10 with
%gﬁinentation of the signals for HTLV-1 p19, p28 and GAG in SGECs (See

indle-shaped SGECs stained positive with both inflammatory molecules with
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ny

HSP-27 were up-regulated after 96-h co-culture with HCT-5 (Fig. 6A). By

parison with  results from HCT-5/SGECs co-culture, no increase of

tosis-related molecules was observed on SGECs co-cultured with Jurkat

ection of no apoptosis of co-cultured SGECs
eééhave reported that cultured SGECs are committed to apoptosis by several

uli (15, 16). Since in the present study we found that the expression of

GECs during co-culture with HCT-5 cells (Fig. 6C). In addition, no obvious
morphological change was observed on the bright field views during co-culture.
ilarly, no TUNEL positive staining was observed in the SGECs during the 0

6 h co-culture with Jurkat (Fig. 6D).
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%%%&% Regarding HTLV-I infection in pSS, Mariette et al. reported the presence

Q%{TLV—I tax gene in LSGs from pSS patients, although LSGs from patients
1

B
g &
%%@1.,v-1 tax gene contributes to the development of chronic inflammatory

' ’%‘%ases including pSS (22, 23). In addition, Green et al. showed that HTLV-1 tax

| 42.4% of LSG samples from the patients with SS, and the clinical

g%%%é aracteristics of these SS patients (including low levels of complement and high

o

phocyte counts) were identified (25). Considering the above accumulating

Mviélence of relationship between HTLV-I and SS, we speculate that HTLV-1 may
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In the present study we observed for the first time that HTLV-1 appears to

W%ct SGECs, although the expression of HTLV-I-related protein was less than

among co-cultured SGECs. The migration of HTLV-I into SGECs was

i »

%%g%ested to induce functional alterations of SGECs, since some of the SGECs
%

¢ame positive for nuclear NF-xB p65, which is known as a representative

ulture of SGECs with HCT-5 cells in the present study. However, regarding
above alterations of SGECs, one or more pathways other than the direct
tion of HTLV-I in SGECs may be used, since a substantial population of

Cs after co-culture was not stained by HTLV-I related proteins, HTLV-I

iral DNA or nuclear NF-kB p65. Autocrine or paracrine interactions of

kines and chemokines might be involved in these processes, in which the
%@%kines and chemokines induce the production of the others (27). Alternatively,

(iscriptional factors or activators other than NF-kB p65, such as cyclic AMP
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i% ieculcs, produced by neighboring activated cells including HCT-5, is a crucial

§

v@%{e In the co-culture, SGECs look like spindle-shaped and intensity of GAG

staiiming is not as strong as that of HCT-5 cells observed in Fig. 1B, suggesting

GECs appear to be distinguishable from HCT-5. Some SGECs became double

]

tive with GAG and inflammatory molecules in the co-culture (Fig. 5A at 96

%}}%%Since the co-culture of SGECs with non-HTLV-I infected T cell line Jurkat

R
%‘%f‘yxilg to show cell free infection of HTLV-I virions toward SGECs are needed in
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In addition to inflammatory cytokines and chemokines, pro-apoptotic

lecules as well as anti-apoptotic molecules were augmented in the SGECs
r co-culture with HCT-5 cells by comparison with co-culture with Jurkat in
study. However, we should also note that apoptosis dot array results might be
uenced by the remaining HCT-5 cells during co-culture. As we demonstrated
1"ﬁvzéig, 2C, HCT-5 cells stick to SGECs during co-culture and approximately 5%

CT-5 cells still remained at 96h. The reason why HCT-5 cells remained in

ltured is speculated that these cells had migratory and adhesive capacity as

reviously reported that CD4-positive T cells derived from HAM patients

cules such as Bcl-2, HO-2 and HSP-27 might antagonize the

Qi)tosis-inducing capacities of Fas and cytochrome C of SGECs, indicating that
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-

i Esﬁél‘vo observations of patients with anti-HTLV-I antibody-positive SS. In this

eg%urd, Ohyama et al. (36) reported that in LSGs from patients with HTLV-I

;“body-positive SS, HTLV-I proviral DNA was observed not in acinar or ductal

A5

“"@%@%ﬁ%ﬁﬁ%ﬁdimﬁon (36).
%@%%%

elial cells of LSGs, but in the infiltrating T lymphocytes by in situ PCR

It has become evident that CD4+ T cells infected by HTLV-I resemble

o

gessary to clarify the differences and similarities of the in vifro role of HTLV-]

sction and the in vivo role of HTLV-I infection observed in patients with SS.

~d o .
&“**@% In summary, we have shown the direct infection of HTLV-I in human
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ntibody-positive SS patients, including the low rate of ectopic germinal center

ation in LSGs and parotid gland destruction (7, 8). Although we are not sure

resent about the exact pathways in SS used by HTLV-I compared with SS that
”dwi%lops in anti-HTLV-] antibody-negative subjects, the present study is the first

tigation in humans showing that HTLV-I infects into SGECs, impacting on
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