38

Mod Rheumatol (2013) 23:36-43

(SK), who was blinded to the clinical and laboratory
findings. Images from all the examinations were stored,
and the US scoring reliability was examined in randomly
selected patients at the end of the study. This assessment
was carried out by JCR-certified rheumatologists (SK, TS,
AO, and TO) with consensus. A systematic multiplanar GS
and PD examination of 22 joints was performed with the
same scanner (TOSHIBA AplioXG) using a multifre-
quency linear transducer (12 MHz). The US score com-
prised the following 22 joints: bilateral wrists (intracarpal,
radiocarpal, and ulnocarpal recesses) and finger joints,
including the first through fifth metacarpophalangeal
(MCP) joints, the first interphalangeal (IP) joint, and the
second to fifth proximal interphalangeal (PIP) joints (dorsal
recess). Flexor tendons of fingers and six components of
extensor tendons of wrists were scanned. All joint regions
were sonographically examined in a standardized manner
according to the European League Against Rheumatism
(EULAR) guidelines [13]. These are the same sites at
which MRI has been used to examine patients with early
arthritis, as we previously described [9, 15]. US examina-
tion of each patient took about 30 min, including
documentation.

Each joint was scored for GS and PD on a semiquanti-
tative scale [16] (synovial hypertrophy in GS: grade
0 = absence, no synovial thickening; grade 1 = mild,
minimal synovial thickening filling the angle between the
periarticular bones without bulging over the line linking the
tops of the bones; grade 2 = moderate, synovial thickening
bulging over the line linking the tops of the periarticular
bones but without extension to at least one bone diaphysis;
grade 3 = marked, synovial thickening bulging over the
line linking the tops of the periarticular bones and with
extension to at least one of the bone diaphyses; PD signals:
grade O = absence, no synovial flow; grade 1 = mild,
single-vessel signals; grade 2 = moderate, confluent signal
in less than half of the synovial area; grade 3 = marked,
signals in more than half of the synovial area) from 0 to 3,
and presence or absence of tenosynovitis was noted.
Tenosynovitis is defined by abnormal hypoechoic or
anechoic material with or without fluid inside the tendon
sheath and with positive PD signals in two perpendicular
planes [17]. These scores corresponded to the maximum
score for GS and PD obtained from any of the synovial
sites evaluated at each joint. The sums of the GS and PD
scores obtained from each joint were used as the GS score
and PD score (range 0-66), respectively.

MRI examination
Plain MRI of both wrists and finger joints were acquired

using a 1.5-T system (Sigma, GE Medical Systems, Mil-
waukee, WI, USA) with an extremity coil, as we recently
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described [9, 15, 18, 19]. Fifty-four patients were examined
by MRI within a week of their US evaluation. T1-weighted
spin-echo (TR 450, TE 13) images and short-tau inversion
recovery (STIR; TR 3000, TE 12, T1 160) images were
acquired simultaneously. The images were evaluated for
synovitis, bone edema, and bone erosion at 15 sites in each
finger and wrist at the distal radioulnar joint, radiocarpal
joint, midcarpal joint, first carpometacarpal joint, second
through fifth carpometacarpal joints (together), first
through fifth metacarpophalangeal joints (separately), and
first through fifth proximal interphalangeal joints (PIP
joints) separately (for a total of 30 sites in both hands), as
we recently reported [9, 15, 18, 19].

Statistical analyses

Within-group comparisons were made using Mann—Whit-
ney’s U test and the y* test (Fisher’s exact probability test
when appropriate). The overall significance level for sta-
tistical analysis was 5 % (two-sided). P values <0.05 were
considered statistically significant.

Results
Patient characteristics and diagnoses

The demographic and clinical characteristics of 69 patients
are shown in Table 1. Thirty-seven patients (53.6 %) were
diagnosed as having RA. Synthetic DMARDs were intro-
duced within the first 3 months to these 37 patients. The
initial treatments were methotrexate in 35 patients, sulfasal-
azine in one, and tacrolimus in one. Thirty-two patients
(46.4 %) were diagnosed with other diseases (non-RA) dur-
ing the follow-up periods, although they could not be clas-
sified as non-RA at entry. The diagnoses of these patients
were osteoarthritis (7 = 8), undifferentiated arthritis/
arthropathy (n = 7), Sjogren syndrome (1 = 4), polymyal-
gia rheumatica (n = 2), limited-type systemic sclerosis
(n = 2), tenosynovitis (n = 2), reactive arthritis (n = 1),
polymyositis (n = 1), immunoglobulin (Ig)G,-related dis-
ease (n = 1), sarcoidosis (n = 1), adult T-cell leukemia
(ATL), familial Mediterranean fever (n = 1), and phalangeal
microgeodic syndrome (n = 1). The mean disease duration
was approximately 4 months in both RA and non-RA
patients. The swollen joint counts (p = 0.0104) and CRP
(p = 0.0003) and ESR (p = 0.0009) values were higher in
RA patients than in non-RA patients, but the tender joint
counts were not different. The seropositive rates of RF
(70.3 %, p = 0.0002) and ACPA (62.2 %, p < 0.0001) were
significantly higher in RA than in non-RA patients. Patients
with high MMP-3 were also predominantly distributed in the
RA group (48.6 %, p = 0.0432).
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Comparison of MSKUS findings between RA
and non-RA patients

The MSKUS findings in RA and non-RA patients are
shown in Table 2. The rates at which GS grade >1
(» = 0.0005), GS grade >2 (p < 0.0001), GS grade = 3
(p < 0.0001), PD grade >1 (p < 0.0001), and PD grade
>2 (p < 0.0001) were present at any joint were signifi-
cantly higher in RA than in non-RA patients. However,
GS grade >1, GS grade =2, and PD grade >1 also
occurred in non-RA patients, as 23 (71.9 %), 12 (37.5 %),
and ten (31.3 %) patients were positive for the above
grades, respectively, out of 32 non-RA patients. The
occurrence of PD grade = 3 was specific to RA patients;
however, it was only found in four of 37 RA patients
(10.8 %). Both GS and PD scores were significantly
higher in RA than in non-RA patients. The frequency of
findings of tenosynovitis was prominent in the RA group,
but the difference from the frequency in the non-RA
group was not significant. Bone erosions were specifically
detected in RA patients; however, the rate was not high
(18.9 %, p = 0.0094). Accordingly, PD grade >2 at any
joint is considered to be most important MSKUS findings
in RA patients.

Comparison of plain MRI findings between RA
and non-RA patients

The plain MRI findings in RA and non-RA patients are also
shown in Table 2. As most patients with RA expressed
symmetrical synovitis that was also found in non-RA
patients, we could not find statistical significance in this
result. As suspected, bone edema was significantly dis-
tributed in the RA group compared with the non-RA group;
however, that was not so remarkable compared with
MSKUS findings. Patients with MRI-proven bone erosion
tended to be distributed in the RA group, but the difference
did not reach statistical significance (p = 0.0838).

Laboratory data, MSKUS findings, MRI findings,
and 2010 RA classification criteria for the diagnosis
of RA

Sensitivity, specificity, and accuracy of laboratory data,
MSKUS findings, MRI findings, and 2010 RA classification
criteria are shown in Table 3. The presence of ACPA was the
most specific laboratory data distributed in patients with RA.
Surprisingly, the presence of MSKUS findings, especially the
presence of PD grade 2 or 3 at any joint, was very specific in

Table 1 Demographic, clinical,

and laboratory characteristics at RA NV =37) Non-RA (V= 32) P value
baseline Age (years®) 53.6 & 17.2 545+ 12.5 NS
Female/male (1) 28/9 26/6 NS
Durations of symptom (months®) 4.0 £ 3.0 37+£29 NS
>1.5 months/<1.5 months 31/6 24/8 NS
Tender joint counts (%) 79 4+ 7.6 56+ 69 NS
Swollen joint counts (1) 5.6 £ 69 34 £63 0.0104
CRP
Positive/negative 24/13 8/24 0.0009
Value (mg/dl*) 1.29 +2.94 0.40 &+ 1.09 0.0003
ESR
Positive/negative 27/10 11/21 0.0013
Value (mm/h?) 322 £ 245 18.0 &+ 20.6 0.0009
CRP and/or ESR
Positive/negative 31/6 13/19 0.0002
RF
Positive/negative 26/11 8/24 0.0002
Titers: >x3/<x3 17/20 3/29 0.0083
Within-group comparisons were ACPA
Zsstessted gltt}}:errtlzs_t‘?llglstl?gss Positive/negative 23/14 2/30 1.4 x 1076
exaii ;‘;babiﬁé oot when Titers: >x3/<x3 23/14 131 2.8 x 1077
appropriate) IgM-RF and/or ACPA
NS not significant, RF Positive/negative 27/10 9/23 0.0002
rheumatoid factor, ACPA anti- Titers: >x3/<x3 23/14 4/28 25 % 1073
CCP antibod.y, MMP-3 matrix MMP-3
metalloproteinase-3 Positive/negative 18/19 8/24 0.0432
? Mean = standard deviation
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Table 2 Ultrasonography and

MRI findings at baseline RA WV =37 Non-RA (N = 32) P value
MSKUS
Gray-scale
Grade >1 presence/absence 37/0 23/9 0.0005
Grade 2 or 3 presence/absence 33/4 12720 6.9 x 107
Grade 3 presence/absence 21/16 1/31 1.9 x 107
Total GS score (0-66)* 94 +176 37 +£4.0 0.0001
Power Doppler
Grade >1 presence/absence 34/3 10722 1.7 x 1077
Grade 2 or 3 presence/absence 3077 2/30 5.1 x 10710
Grade 3 presence/absence 4/33 0/32 0.0764
Total PD score (0-66)° 42 £3.7 0.6 £1.1 9.7 x 107°
Tenosynovitis
Presence/absence 21/16 6/26 0.0013
Bone erosion
Within-group comparisons were Presence/absence 7/30 0/32 0.0094
s wih M Wiy - Sora 0= 72
:;;(r:g I}):;l'ic;?:)bﬂity test when MRI
RA rheumatoid arthritis, Symmetrical synovitis
MSKUS musculoskeletal Presence/absence 28/4 16/6 NS
ultrasonography, GS gray-scale, Bone edema
PD power Doppler, MRI ) Presence/absence 15/17 4/18 0.0300
magnetic resonance imaging, .
NS not significant Bone erosion
Presence/absence 9/23 2/20 0.0838

# Mean = standard deviation

RA. If we considered patients to have RA in cases in which
MSKUS findings showed PD grade 2 or 3, the diagnostic
performance of MSKUS for RA had sensitivity 81.1 %,
specificity 93.8 %, positive predictive value (PPV) 93.8 %,
negative predictive value (NPV) 81.1 %, and accuracy
87.0 %. The 2010 RA classification criteria classified RA
with sensitivity 59.5 %, specificity 87.5 %, PPV 84.6 %,
NPV 65.1 %, and accuracy 72.5 %, suggesting that the
presence of PD grade 2 or 3 may have been more specific than
the 2010 RA classification criteria. In accordance with data
shown in Table 2, MRI-proven bone edema could not dif-
ferentiate RA from non-RA compared with PD grading.

We tried to combine 2010 RA classification criteria with
the PD grade 2 or 3 rule for the clinical diagnosis of RA, and
the results are shown in Fig. 1. We initially applied 2010 RA
classification criteria, and if the patients did not fulfill those
criteria, the PD grade 2 or 3 rule was introduced. We found
that this decision tree can differentiate patients more effi-
ciently than can the PD grade 2 or 3 rule alone.

Discussion

The authors of previous assessments of the performance of
the 2010 RA classification criteria have usually tried to
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identify patients with RA as those who were treated with
DMARDs within the first year of the follow-up period [20-
23]. As of this writing, the 2010 RA classification criteria
were published last year and are going to be applied in the
clinical field of rheumatology. Rheumatologists tend to
start DMARDs earlier in patients who are expected to
develop erosive arthritis. Therefore, in this study, we
considered patients to have RA if their physicians had
started DMARDs within the first 3 months. This clinical
setting may clarify more definitely which patients should
be considered to have RA for the purpose of applying the
T2T strategy that has come to be widely recommended.
Diagnostic performance of the 2010 RA classification
criteria in this study was fairly good, with both the speci-
ficity and PPV around 85 %. As this was a prospective
investigator-initiated clinical study, physicians were able to
choose the treatment at every visit according to the clinical
status of patients fulfilling the 2010 RA classification cri-
teria. Thus, ithe score according to the 2010 RA classifi-
cation criteria at each visit may be directly involved in the
physician’s decision, which associated with the increment
of specificity and PPV of the 2010 RA classification cri-
teria. However, the levels of other components, such as
sensitivity, NPV, and accuracy, were not high, indicating
that additional procedures may be necessary to assist the

T
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Table 3 Performance of laboratory data, ultrasonography findings, and 2010 rheumatoid arthritis (RA) classification criteria

Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
Laboratory data
CRP (positive) 64.9 75.0 75.0 64.9 69.6
ESR (positive) 73.0 65.6 71.1 67.1 69.6
RF (positive) 70.3 75.0 76.5 68.6 72.5
ACPA (positive) 62.2 93.8 92.0 68.2 76.8
MMP-3 (positive) 48.6 75.0 69.2 55.8 60.9
MSKUS
Gray-scale; grade >1 100 28.1 61.7 100 66.7
Gray-scale; grade 2 or 3 89.2 62.5 73.3 83.3 76.8
Gray-scale; grade 3 56.8 96.9 95.5 66.0 75.4
Power Doppler; grade >1 91.9 68.8 71.3 88.0 81.2
Power Doppler; grade 2 or 3 81.1 93.8 93.8 81.1 87.0
Power Doppler; grade 3 10.8 100 100 49.2 522
Tenosynovitis (positive) 56.8 81.3 77.8 61.9 68.1
Bone erosion (positive) 18.9 100 100 51.6 56.5
MRI
Symmetrical synovitis (positive) 87.5 27.3 63.6 60.0 63.0
Bone edema (positive) 46.9 81.8 78.9 51.4 61.1
Bone erosion (positive) 28.1 90.9 81.8 46.5 53.7
2010 RA classification criteria 59.5 87.5 84.6 65.1 72.5

RF rheumatoid factor, ACPA anti-CCP antibody, MMP-3 matrix metalloproteinase-3, MSKUS musculoskeletal ultrasound, PPV positive pre-
dictive value, NPV negative predictive value, MRI magnetic resonance imaging

2010 RA classification criteria

Yes No
=43

| Classified us RA
N=16
Ohserved
122 RA
: 4 non-RA

DUS

" At leastone vascularized synovitis at P
L AGradeZor 3y :

Classified as RA Classified a3 non-HA
M=14 N=29
Observed Observed
t 14 RA I RA
28 non RA

o
S

i Sensiiivity =97.3
i Specificity =87.3
§ PPV =904 %
P NPV =966%
! Accurascy = 92,8 %

Fig. 1 Decision tree algorithm for diagnosis of early arthritis patients
by 2010 rheumatoid arthritis (RA) classification criteria in conjunc-
tion with power Doppler PD grade 2 or 3; 2010 RA criteria were
initially applied to 69 patients. If the patients fulfilled the criteria, they
were classified as having RA (26 patients). PD grade 2 or 3 rule was
applied for the remaining 43 patients. This tree algorithm classified
patients as having RA at sensitivity 97.3 %, specificity 7.5 %,
positive predictive value (PPV) 90.0 %, negative predictive value
(NPV) 96.6 %, and accuracy 92.8 %
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diagnostic performance of the 2010 RA classification
criteria.

In this regard, we focused on MSKUS, as it is more
sensitive and reliable than clinical examination for
detecting joint injury in patients with RA [5-8]. Synovitis,
tenosynovitis, and bone erosion are the major joint injuries
that are frequently found in patients with RA examined by
MSKUS [5-8, 10-13]. GS determines the hypertrophy of
synovial tissues, whereas PD identifies vascularity [5-8,
10-13]. In our study, PD grade, especially grade 2 or 3,
was highly specific in patients with RA. These data are
consistent with the previous findings that the synovial
vascularity determined by PD reflects RA disease activity
more efficiently than do GS findings [24, 25]. The levels of
statistical components were even better than those of the
2010 RA classification criteria, indicating that the presence
of severe and active synovial inflammation detected by PD
may deeply affect physicians’ decisions to start DMARDs.

Although the US examiner was always blinded to the
clinical and laboratory findings of patients in this study,
physicians could take into consideration the results of US
for the choice of DMARDs at each point. Therefore, it
could also be said that PD overestimates the presence of
RA and thus influences the initiation of or choice of
DMARDs that was directly associated with our data. As for

@ Springer



42

Mod Rheumatol (2013) 23:36-43

MRI, the presence of bone edema is thought to be the most
suitable indicator for a clinical diagnosis of RA. These
results are consistent with our previous report that bone
edema is able to predict the development of RA that fulfills
the 1987 classification criteria from patients with early
arthritis more efficiently than symmetrical synovitis and
bone erosion [15]. As physicians judge patients as having
RA based on findings of not only MSKUS but also MRI,
we could state that PD grade 2 or 3 is superior to bone
edema on plain MRI for making a clinical diagnosis of RA.
If we obtain gadolinium-diethylenetriamine pentaacetic
acid (Gd-DTPA)-enhanced MRI instead of plain MRI,
bone edema may be more significantly involved in RA
diagnosis. In our previous study, we found that the detec-
tion sensitivity of bone edema on plain MRI is 30 % less
than that with Gd-DTPA-enhanced MRI [15]. We therefore
propose a tree algorithm for clinical RA diagnosis that
combines the 2010 RA classification criteria and PD, as
shown in Fig. 1. This kind of approach can also be applied
in patients with spondyloarthropathy, indicating that
Amor’s criteria in conjunction with vascularized enthesis
bring good results [26]. Accordingly, our data identify that
the tree algorithm shown in Fig. 1 can classify more
patients as having RA at a high discriminative value
compared with the 2010 RA classification criteria or PD
alone, supposing more patients received the chance of early
introduction of DMARDs. Our data may also indicate that
the combination of physical examination and serology with
a sensitive imaging technique, such as MSKUS, is the best
way to identify erosive disease early. Filer et al. [7]
reported that a combination of Leiden score, but not the
2010 RA classification criteria, with MSKUS-proven
synovitis improved in clinical RA diagnosis. Our data may
follow that result. Long-term follow-up and larger studies
are warranted to confirm that MSKUS, especially PD, in
combination with the 2010 RA classification criteria, is
valuable for early identification of patients with erosive RA
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Abstract This study aimed at ascertain whether innate
immunity is involved in the apoptosis of primary cultured
salivary gland epithelial cells (SGECs) in primary Sjogren’s
syndrome (pSS). Induction of apoptosis of SGECs was
performed using a TLR3 ligand, poly (I:C). Activation of
phosphorylated-Akt (pAkt) and cleaved-caspase 3 was
determined by Western blotting or immunofluorescence.
Expression of TLR2 and TLR3 with pAkt was observed in
cultured SGECs after 24-h stimulation with each ligand.
Compared with stimulation with the peptidoglycan or
lipopolysaccharide, that with poly (I:C) induced significant
nuclear fragmentation, as determined by Hoechst staining
(p = 0.0098). Apoptosis was confirmed by terminal deox-
ynucleotidyltransferase-mediated dUTP nick end-labeling
(TUNEL) staining of SGECs from pSS patients and a normal
subject. A significant increase in TUNEL-positive cells was
observed by the addition of a PI3K inhibitor, 1.Y294002.
Poly (I:C) phosphorylated stress-activated protein kinase/
Jun-terminal kinase and p44/42 MAP kinase as well as Akt.
Furthermore, poly (I:C)-induced caspase 3 cleavage in
SGECs was also inhibited by LY294002. Similar results
were obtained using SGECs obtained from a normal subject.
The results demonstrated for the first time that TLR3 induces
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the apoptotic cell death of SGECs via the PI3K-Akt
signaling pathway.

Keywords Sjogren’s syndrome - TLR3 -
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Abbreviations

IFN Interferon

IRF3 Interferon (IFN) regulatory factor 3

FITC Fluorescein isothiocyanate

LPS Lipopolysaccharide

LSG Labial salivary gland

MAP Mitogen-activated protein

PBS Phosphate-buffered saline

PGN Peptidoglycan

PI3K Phosphatidylinositol 3-kinase

pSS Primary Sjogren’s syndrome

SGECs  Salivary gland epithelial cells

TRIF TIR domain-containing adaptor-inducing IFNf

TRITC  Tetramethyl rhodamine isothiocyanate

TUNEL Terminal deoxynucleotidyltransferase-mediated
dUTP nick end-labeling

Introduction

Toll-like receptors (TLRs) are known as intermediation
receptors involved in innate immunity [1]. Some TLRs are
signaling adaptor molecules that are stimulated by bacterial
or viral nucleic acid sequences [2, 3]. We previously
reported the expression of TLR2, 3, and 4 in labial salivary
glands (LSGs) obtained from patients with primary Sj6-
gren’s syndrome (pSS) [4] showing sicca symptoms due to
salivary gland destruction [5, 6]. These three types of TLRs
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have been shown to be expressed in a human salivary gland
(HSG) cell line, as well as in LSGs from pSS patients in
vitro [4]. Additionally, in vitro stimulation of an immor-
talized human salivary gland cell line, HSG cells, with
TLR ligands did not induce Akt phosphorylation but rather
the phosphorylation of mitogen-activated protein kinases
(MAPKSs) [4]. However, no detailed kinetic analyses of
apoptotic signals and Akt activation in cultured primary
salivary gland epithelial cells (SGECs) of pSS patients
have been conducted to date. In our series of studies,
apoptotic sensitivity to pro-apoptotic signaling in SGECs
differed from that in HSGs [7, 8]. For instance, a significant
difference in sensitivity to anti-Fas antibody was observed
between these cell types. Although HSGs showed sensi-
tivity to a single stimulation with anti-Fas antibody,
cultured SGECs required stimulation with both anti-Fas
antibody and phosphoinositide-3-kinase (PI3K) inhibitor to
induce apoptosis [7]. Since recent studies have shown that
TLRs can induce apoptosis in certain types of cells such as
human breast tumor cells [9, 10], it is reasonable to spec-
ulate that SGECs and HSGs may respond differently to
TLR ligands. Thus, findings obtained thus far with SGECs
appear to be more relevant to the clinical setting than those
of series using HSGs. In the present study, we investigated
TLR-mediated cell death and the expression of relevant
anti-apoptotic molecules in the SGECs of pSS patients.

Materials and methods
Patients

This study contained three female patients with pSS (age:
62.7 £ 4.7). Diagnosis of pSS was determined by the
revised criteria proposed by the American-European
Consensus Group [11, 12]. SGECs obtained from a
59-year-old female who showed sicca symptoms without a
diagnosis of pSS were used as the normal control. Labial
salivary gland (LSG) biopsies were performed after
informed consent was obtained from all participants.
The study was conducted in accordance with the human
experimental guidelines of our institution.

Antibodies and reagents

Anti-cleaved caspase 3 rabbit monoclonal antibody,
phosphorylated-Akt $*73, phosphorylated stress-activated
protein kinase/Jun-terminal kinase (SAPK/INK), phos-
phorylated p38 MAP kinase, and phosphorylated p44/42
MAP kinase rabbit polyclonal antibodies were purchased
from Cell Signaling Technology, Inc. (Danvers, MA,
USA). Polyclonal goat anti-TLR2, 3, and 4 antibodies
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were purchased from Santa Cruz Biotechnology (Santa
Cruz, CA, USA). Secondary antibodies including donkey
anti-mouse IgG conjugated with fluorescein isothiocya-
nate (FITC) and donkey anti-rabbit IgG conjugated with
tetramethyl rhodamine isothiocyanate (TRITC) were pur-
chased from Jackson ImmunoResearch Laboratories, Inc.
(West Grove, PA, USA). Hoechst dye 33258 was pur-
chased from Sigma (St. Louis, MO, USA). The selective
PI3K inhibitor LY294002 was purchased from Calbio-
chem (La Jolla, CA, USA). Peptidoglycan (PGN) from
Staphylococcus aureus and poly (I:C) were purchased
from InvivoGen (San Diego, CA, USA) and lipopoly-
saccharide (LPS) from Escherichia coli was purchased
from Sigma (St. Louis, MO, USA).

Culture of primary salivary epithelial cells

The method used for culturing SGECs from pSS patients
has been described in our previous reports [7, 8]. Briefly,
minor salivary gland tissue was excised and cultured in a
defined keratinocyte-SFM culture medium (Invitrogen Life
Technologies, Carlsbad, CA, USA) supplemented with
hydrocortisone (Sigma) and bovine pituitary extract (Ku-
rabo, Osaka, Japan). For immunofluorescence studies, the
SGECs were cultured on 12-mm? cover slips that were
prospectively coated with a Type I collagen, Cellmatrix
(Nitta Gelatin, Inc., Osaka, Japan).

Immunofluorescence

The SGECs on 12-mm? cover slips were incubated for
10 min in PBS containing 4 % paraformaldehyde at 4 °C,
and the cells were subsequently immersed in methanol at
—20 °C for 10 min. After the reaction was blocked in 5 %
normal horse serum in PBS, the SGECs were incubated in
the primary antibodies for 1 h at room temperature. After
the cells were washed three times in PBS, the SGECs were
incubated with FITC-labeled and TRITC-labeled second-
ary antibodies in medium supplemented with Hoechst dye
33258 under dark conditions. After incubation with the
secondary antibodies, the SGECs were mounted in Vecta-
shield mounting medium (Vector Laboratories, Inc., Bur-
lingame, CA, USA), and were scanned by confocal
microscopy (LSMS5, PASCAL; Carl Zeiss, Jena, Germany).
Control experiments were performed to confirm the isotype
specificity of the secondary antibodies.

Induction of apoptosis
After 12 h of growth-supplement starvation, the primary

cultured SGECs were treated with poly (I:C) (final con-
centration: 25 pg/ml) for 24 h.
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TLRs

Akt

Merge

Merge

bar: 20uM

Fig. 1 Expression of TLRs in the presence of their ligands in primary secondary antibody (green) and rabbit anti-phosphorylated Akt
cultured salivary gland epithelial cells (SGECs). After 12 h of antibody with tetramethyl rhodamine isothiocyanate (TRITC)-conju-
starvation of growth supplement, primary cultured SGECs were gated secondary antibody (red). The status of the nucleus was
treated with 10 pg/ml of PGN, 25 pg/ml of poly (I:C), or 1 pg/ml of observed by Hoechst staining (blue). b A higher-magnification view
LPS for 24 h (low magnification; a). The SGECs were double-labeled after 24-h stimulation with each ligand. Shown are the representative
using goat anti-TLR2, 3, or 4 antibody with FITC-conjugated results of three independent experiments (bar, 20 uM)
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Terminal deoxynucleotidyltransferase-mediated dUTP
nick end-labeling (TUNEL) staining

For the detection of apoptosis, TUNEL staining was
employed to demonstrate double-stranded DNA breaks, as
shown in our previous study [13]. Later, the SGECs were
fixed in 4 % PFA 4 °C for 15 min followed by immersion
in PBS with 0.5 % Tween 20 and 0.2 % bovine serum
albumin using the MEBSTAIN Apoptosis kit Direct (MBL,
Nagoya, Japan). The SGECs were incubated with a 50 pl
terminal deoxynucleotidyl transferase (TdT) solution at
37 °C for 1 h. The stained SGECs were captured by con-
focal microscopy and analyzed by WinROOF software
(Mitani Corporation, Fukui, Japan) [14].

Western blot analysis

The method used for Western blot analysis has also been
described in our previous reports [8]. Briefly, the SGECs
were lysed and the protein concentrations were determined,
and identical amounts of protein were subjected to 12.5 %
sodium dodecyl sulfate—polyacrylamide gel electrophoresis
(SDS-PAGE). After the proteins were transferred to a
polyvinylidene fluoride filter, blocking for 1 h using 5 %
nonfat dried milk in Tris-buffered saline containing 0.1 %
Tween 20 was performed, after which the cells were
incubated at 4 °C overnight with anti-cleaved caspase 3
rabbit monoclonal antibody, phosphorylated-Akt S*7°,
phosphorylated stress-activated protein kinase/Jun-terminal

Counts/3 fields

20 20 P=0.0098" 20 7
18 181 B 18 1
16 16 - 16 1
14 4 14 A 14
12 4 12 12 4
10 A 10 4 10 A

8 81 8 1

6 . 6 1 6

4 A ( s —| 4 4

2 I 2

L 24 hr L 24 hr

PGN Poly IC

Fig. 2 Nuclear fragmentation induced by poly (I:C) in primary
cultured salivary gland epithelial cells (SGECs). After 12 h of
starvation of growth supplement, primary cultured SGECs were
treated with 10 pg/ml of PGN, 25 pg/ml of poly (I:C), or 1 pg/ml of
LPS for 24 h. Then, to quantify nuclear fragmentation identified by
Hoechst staining, 100 cells of interest were counted in three different
fields. In the left panel, the average number of cell deaths observed
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kinase (SAPK/INK), phosphorylated p38 MAP kinase, and
phosphorylated p44/42 MAP kinase rabbit polyclonal
antibodies. After incubation with a 1:1,000 dilution of
donkey anti-rabbit IgG, coupled with horseradish peroxi-
dase, detection with an enhanced chemiluminescence
(ECL) system (Amersham, Arlington Heights, IL, USA)
was performed. For statistical analysis, the Student’s ¢ test
was used (p < 0.05; considered as statistically significant).

Results

Expression of TLRs and phosphorylated Akt in primary
SGECs with TLR ligand stimulation

We initially examined the expression of three types of TLR
in primary cultured SGECs stimulated by TLR ligands
(Fig. 1a). Although TLR2 and TLR3 were detected in the
cell membrane or cytoplasm in the presence of PGN and
poly (I:C), no TLR4 signal was detected (Fig. 1b). Phos-
phorylated Akt was also detected in the presence of PGN
and poly (I:C).

Frequency of nuclear fragmentation under the presence
of TLR ligands in primary SGEC from pSS patients

and a normal subject

Nuclear fragmentation was detected using Hoechst staining
in pSS patients. When 100 cells in three different fields

Poly IC

Ohr

Vg

bar: 20uM

among poly (I:C)-stimulated cells was statistically compared with that
of PGN or LPS-stimulated cells, as evaluated by unpaired Student’s
t test (p < 0.05; statistically significant). NS not significant. Shown
are the representative results of two independent experiments. The
right panel shows representative nuclear fragmentation (arrowheads)
induced by poly (I:C)
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were counted to quantify the fragmented cells, poly (I:C)
stimulation induced a statistically significant amount of
fragmentation (p value = 0.0098, determined by Student’s
t test, p < 0.05; statistically significant) compared with that
induced by PGN or LPS (Fig. 2, left panel). For the normal
subject, poly (I:C) stimulation also induced significant
nuclear fragmentation (p value = 0.0023). A representa-
tive fragmentation in a pSS patient was observed (Fig. 2,
right panel).

Hoechst

Hoechst

Ohr

24hr

Fig. 3 Detection of double-stranded DNA breakage by terminal
deoxynucleotidyltransferase-mediated dUTP nick end-labeling
(TUNEL) staining in primary cultured salivary gland epithelial cells
(SGECs). After 12 h of starvation of growth supplement, primary
cultured SGECs were treated with 25 pg/ml of poly (I:C) for 24 h. To
confirm apoptosis as a double-stranded DNA break at the site of

85

Detection of poly (I:C)-induced apoptosis by TUNEL
assay

TUNEL staining was employed to determine whether the
fragmentation determined by Hoechst staining was due to
cell death. Twenty-four hours after stimulation with poly
(I:C) in SGECs from pSS patients, nuclear fragmentation
was detected by bright-field and Hoechst staining. The
Hoechst-positive cells were merged, as shown by TUNEL

TUNEL

Merge

TUNEL

nuclear fragmentation, we employed TUNEL-staining coupled with
bright-field view. a, b The results from a pSS patient and a normal
subject, respectively. The inset shows representative staining for each
panel. The merged view shows that nuclear fragmentation corre-
sponded to apoptosis (bar, 20 pM). Shown in a are the representative
results of two independent experiments with pSS patients
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Fig. 4 Quantification of terminal deoxynucleotidyltransferase-

mediated dUTP nick end-labeling (TUNEL)-positive apoptotic cells
in primary cultured salivary gland epithelial cells (SGECs). After
12 h of starvation of growth supplement, primary cultured SGECs
were treated with 25 pg/ml of poly (I:C) for 24 h. The TUNEL
staining image from a pSS patient and a normal subject (upper panel)
was merged by Hoechst staining (merged view; bar, 50 uM). Then,
poly (I:C)-induced apoptosis with or without 50 pM of the PI3K

staining (Fig. 3a). Furthermore, poly (I:C)-induced
TUNEL-positive cells had merged, as determined by
Hoechst staining in the SGECs from one normal subject
(Fig. 3b). Poly (I:C)-induced apoptosis detected by
TUNEL staining (Fig. 4, upper panel) in pSS patients and
the normal control was quantified by converting the
TUNEL-positive signal (green) into a pink signal, as
observed with an image analyzer (Fig. 4, lower panel);
significant acceleration of poly (I:C)-induced apoptosis was
seen, as was subsequent inhibition by the addition of a
PI3K inhibitor, L.Y294002, in both groups (Fig. 4, right
panel). There was also significant difference of poly (I:C)-
induced apoptosis between in both groups (p < 0.01).

Akt phosphorylation at the poly (I:C)-induced
apoptotic site

To determine whether the phosphorylation of Akt is
associated with the poly (I:C)-induced cell death of
SGECs, immunostaining of phosphorylated Akt and
TLR3 was performed at the site of nuclear fragmentation
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inhibitor, L'Y294002, was detected by TUNEL staining (green) in pSS
patients and a normal control, followed by quantification with
WinROOF software (pink signal) (lower panel). The calculated areas
of the captured signals were statistically compared using unpaired
Student’s 7 test (p < 0.05; statistically significant) (right panel). NS
not significant. Shown are the representative results of two indepen-
dent experiments

determined by Hoechst staining. In the SGECs from pSS
patients, clear expression of TLR3 and phosphorylated
Akt was observed in concert with nuclear fragmenta-
tion (Fig. 5, left panel). In the normal subject, poly
(I:C)-induced expression of TLR3 and phosphorylated
Akt was observed at the site of nuclear fragmentation
(Fig. 5, right panel). In the normal subject, poly
IC-induced expression of TLR3 and phosphorylated Akt
was also observed in cells lacking nuclear fragmenta-
tion (Fig. 5, lower panel), which was similar to the
co-expression of TLR3 and phosphorylated Akt found in
patients with pSS described in Fig. 1b.

Poly (I:C)-induced MAP kinase cleavage of caspase 3
and reversal of effect by PI3K inhibitor

Poly (I:C)-induced expression of MAP kinases including
phosphorylated stress-activated protein kinase/Jun-terminal
kinase (SAPK/JNK), phosphorylated p38 MAP kinase, and
phosphorylated p44/42 MAP kinase was performed.
Phosphorylation of SAPK/INK and p44/42 MAP kinase
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Merge

Fig. 5 Co-expression of TLR3 and phosphorylated Akt in apoptotic
cells in primary cultured salivary gland epithelial cells (SGECs).
After 12 h of starvation of growth supplement, primary cultured
SGECs were treated with 25 pg/ml of poly (I:C) for 24 h with or
without 50 pM of the PI3K inhibitor LY294002. Nuclear fragmen-
tation detected by Hoechst staining from a pSS patient (left panel) and
a normal subject (right panel) was observed, and the results of
Hoechst staining were merged with double-labeled samples using
goat anti-TLR3 antibody with FITC-conjugated secondary antibody

was observed, although phosphorylation of p38 was not
found. In addition, poly (I:C)-induced signal of phosphor-
ylated SAPK/INK and p44/42 MAP kinase in pSS was
stronger than that in a normal subject. Slight phosphory-
lation of Akt induced by poly (I:C) was also found. Poly
(I:C)-induced cleavage of caspase 3 was examined by
Western blot analysis (Fig. 6). Poly (I:C) stimulation
clearly revealed cleavage of caspase 3 in the pSS-SGEC
lysate by Western blotting, and this result was also
obtained in the case of the lysate from the normal subject.
Furthermore, cleavage of caspase 3 induced by poly (I:C)
was reversed by the addition of LY294002.

Normal control

(green), and rabbit anti-phosphorylated Akt antibody with tetramethyl
rhodamine isothiocyanate (TRITC)-conjugated secondary antibody
(red). (Bar 10 pM). Shown are the representative results of two
independent experiments. The lower panel shows the expression of
TLR3 along with phosphorylated Akt in primary cultured SGECs
treated with 25 pg/ml poly (I:C) for 24 h in a normal subject. (Bar

20 pM). Shown are the representative results of two independent
experiments with pSS patients

bar: 20uM

Discussion

In this study, TLR-induced apoptosis was clearly observed
in the SGECs of pSS patients, as well as in a normal
subject. Hsu et al. [15] initially demonstrated that TLRs
had the potential to induce MyD88-independent apoptosis
in the presence of the protein kinase PKR. Liew et al. [16]
reported that TLR2, TLR3, and TLR4 could induce cas-
pase-dependent or -independent apoptosis, in which
MyD88-dependent and TIR domain-containing adaptor-
inducing IFNp (TRIF)-dependent pathways were initiated.
In addition, Khvalevsky et al. [10] reported that TLR3
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Fig. 6 Detection of poly (I:C)-induced mitogen-activated protein
(MAP) kinases and cleavage of caspase 3 in the presence of PI3K
inhibitor in primary cultured salivary gland epithelial cells (SGECs).
Primary cultured SGECs from a pSS patient or a normal subject
were treated with 25 pg/ml of poly (I:C) for 24 h. Then, poly (I:C)-
induced expression of Akt and mitogen-activated protein kinases
including phosphorylated-stress-activated protein kinase/Jun-termi-
nal kinase (SAPK/INK), phosphorylated-p38 MAP kinase, and

signaling also induced apoptosis in specific cell lines.
Usually, in TLR3 signaling, TRIF is recruited after ligand
binding, followed by the activation of NF-xB [17] and
interferon (IFN) regulatory factor 3 (IRF3). However, some
cell lines showed no induction of NF-xB or IRF3; instead,
TLR3-dependent cell death was induced in these cell lines.
However, in the report [10] by Khvalevsky and co-workers,
higher levels of poly (I:C)-induced apoptosis were
observed in a colon adenocarcinoma cell line, HepG2, then
in a hepatoma cell line, Huh7, or in a human embryonic
kidney cell line, HEK293, which suggested that sensitivity
to poly (I:C) might be cell-species specific. One explana-
tion for such a difference in apoptotic sensitivity was
suggested by Meylan et al. [18], who previously noted that
RIP1 activity was required in TLR3 signaling, which
indicated that in some cell species, the ability of RIP1 to
induce caspase activation was impaired.

With regard to the involvement of Akt in TLR3 signal-
ing, Sarkar et al. [19] revealed that the PI3K-Akt pathway
was crucial for TLR3-mediated double-strand RNA-
induced genes such as ISG56. Sarkar and colleagues dem-
onstrated that TLR3 downstream of IRF3 was not fully
phosphorylated when recruitment of PI3 kinase to TLR3
was blocked, suggesting an essential role for the PI3K-Akt
pathway in the TLR3-mediated innate response. Inhibition
of PIK3 by a specific inhibitor, 1.Y294002, was followed by
clearly impaired TLR3-mediated signaling. In our experi-
ment, phosphorylation of Akt was accompanied by poly
(I:C)-induced apoptosis of SGECs. It remains unclear why
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phosphorylated-p44/42 MAP kinase was determined by Western
blotting (Fig. 6 left panel). With or without 50 pM of the PI3K
inhibitor 1Y294002, primary cultured SGECs from a pSS patient or
a normal subject were treated with 25 pg/ml of poly (I:C) for 24 h.
Then, poly (I:C)-induced cleavage of caspase 3 was determined by
Western blotting (Fig. 6 right panel). As a control, f-actin was used.
Shown are the representative results of two independent experiments
with pSS patients

the phosphorylation of Akt was correlated with the apop-
totic process; however, the downstream signal following the
adaptation of TRIF to TLR3 might be involved in the
phosphorylation of Akt, coupled with RIP1 activation,
which is known to lead to the cleavage of caspase.
Proapoptotic signals in pSS have been reported in pre-
vious studies of Fas/Fas ligands, i.e., granzyme/perforin
cytotoxic granules generated by CD8+ cytotoxic T lym-
phocytes [20-24]. As we have reported recently, in cultured
SGECs, the Fas/Fas ligand system is well understood [7, 8],
and the Fas signal accompanying PI3K inhibition is known
to have the potential to induce apoptosis. Furthermore, we
recently revealed a rapid induction of apoptosis by tumor
necrosis factor (TNF)-related apoptosis-inducing ligand
(TRAIL) in the SGECs of pSS [8]. As regards TLR3-
mediated cell death in patients with pSS, Manoussakis et al.
[25] recently reported that detachment-induced apoptosis
was observed in poly (I:C)-treated SGECs from patients
with SS. However, the innate immunity-related induction of
apoptosis and the anti-apoptotic system in pSS has not yet
been fully elucidated. Although no direct association with
SS was observed, Numata et al. [26] more recently dem-
onstrated TLR3-mediated apoptosis of human bronchial
epithelial cells. Their study clearly showed that insulin-
dependent PI3K-Akt signaling inhibited TLR3-mediated
cell death. Thus, their results might help elucidate the role
of the PI3K-Akt pathway as an anti-apoptotic process in
TLR3-mediated cell death. Here, another possibility except
TLR3 to induce apoptosis can be considered because TLR3
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expression was observed after 24-h stimulation with poly
1:C). Since poly (I:C) also strongly induced melanoma
differentiation-associated gene-5 or retinoic acid-induced
protein I [27], these mechanisms should be concerned in the
apoptotic process of SGEC in SS. The present study sug-
gests a new mechanism to account for salivary gland cell
death. The detailed relationship between PI3K-Akt signal-
ing and molecules downstream of the ligation with TLR3
remains supported by the evidence, since PI3K-Akt appears
to act as an inducer of the poly (I:C)-induced apoptotic cell
death of SGECs. However, we should note that poly (I:C)-
induced expression of TLR3 and phosphorylated Akt in pSS
patients and a normal subject were similar. Since the dif-
ference was found in poly (I:C)-induced MAP kinases and
apoptosis, the phenomenon might explain difference of
sensitivity toward pro-apoptotic signal in both groups.
Phosphorylation of MAP kinases induced by poly (I:C) is
different due to cell species or time course. For example,
phosphorylation of p38 is found in corneal fibroblasts at
60-min stimulation with poly (I:C) [28].

In summary, we focused on TLR3-induced apoptosis
and the associated phosphorylation of Akt in pSS. These
findings may provide novel insights into the apoptotic and
anti-apoptotic systems found in the labial salivary glands in
pSS. However, the precise signals downstream of TLR-3
have yet to be determined. Downstream signal analysis and
related investigations will be necessary to elucidate TLR3-
mediated apoptosis of SGECs in pSS.
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Serum immune complex containing
thrombospondin-1: a novel
biomarker for early rheumatoid
arthritis

The diagnosis of rheumatoid arthritis (RA) is based on classifi-
cation criteria set by the 2010 RA classification criteria includ-
ing serological assessment of rheumatoid factor (RF) and
anticitrulline-containing protein/peptide (anti-CCP) antibody."
Anti-CCP antibody is specific (94-99%) for RA; however, 25%
of patients with established RA and 40% of patients with early
RA are negative for this marker.? * Novel biomarkers, especially
for early RA and/or for RA lacking RF and anti-CCP antibody
markers (ie, seronegative RA) are therefore urgently required.
Circulating immune complexes (CICs) present in the human
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body are likely to contain many different antigens that may
reflect underlying disease, so antigens incorporated into CICs
are promising candidates for diagnostic biomarkers. We devel-
oped a novel proteomic strategy (immune complexome ana-
lysis) to identify and profile antigens in CICs and used this
method to analyse CICs in patients with established RA and
controls (healthy donors and patients with osteoarthritis).”
CIC-associated thrombospondin-1 (TSP-1) was found in 81%
and ClIC-associated platelet factor 4 (PF4) in 52% of patients
with established RA, but neither protein was found in CICs
from any of the controls.” Both proteins are known as endogen-
ous inhibitors of angiogenesis®™®; the formation of CICs may
promote angiogenesis. We evaluated the diagnostic potential of
CIC-associated TSP-1 and ClC-associated PF4 in patients with
early RA divided into seropositive and seronegative groups.

Serum samples were collected from 25 disease-modifying
antirheumatic drug (DMARD)-naive seropositive patients with
early RA (mean=SD age 52.8+18.4 years; 21 women; disease
duration 0.25-12 months; CRP 0.01-8.55 mg/dl) and 15 sero-
negative patients with early RA (mean+SD age 60.5x17.9
years; 8 women; disease duration 1-6 months; CRP 0.02-14.4
mg/dl) at Nagasaki University Hospital. All the seropositive
patients were positive for RF and 20 were positive for anti-CCP
antibody, while all the seronegative patients were negative for
both RF and anti-CCP antibody. The diagnosis of RA was made
by the 2010 RA classification criteria as well as administration
of DMARDs within the first 12 months." * Serum samples
from 16 patients with Sjégren’s syndrome (SS) (mean=SD age
60.9+13.0 years) and 14 patients with systemic lupus erythe-
matosus (SLE) (mean=SD age 42.6%12.4 years) who fulfilled
the international criteria for the diagnosis of SS° and SLE'® and
11 healthy donors (mean=SD age 49.5x10.3 years) were used
as controls. CICs purified by magnetic beads with immobilised
protein G were reduced and alkylated, followed by tryptic
digestion. The peptide mixture (1 wl) was subjected to nano-
liquid chromatography/electrospray ionization/tandem mass
spectrometry. More details of the analytical method can be
found in our earlier report.”

As shown in table 1, CIC-associated TSP-1 was found only
in patients with early RA and was not found in disease con-
trols (patients with SS or SLE) or healthy donors (100% spe-
cific). Twenty-two (55%) of the total of 40 patients with early
RA (56% (14/25) of the seropositive patients and 53% (8/15) of
the seronegative patients) had ClC-associated TSP-1.
PF4-containing CICs were found in only three patients (8%)
with early RA compared with 52% of the patients with

Table 1 Number of patients with early RA carrying CiC-associated
TSP-1 or ClC-associated PF4

Early RA patients (n=40)

SS SLE Healthy
Seropositive Seronegative patients patients donors
{n=25) (n=15) (n=186) (n=14) (n=11)
TSP-1 14 8 0 0 0
PF4 3 0 0 0 0

CIC, circulating immune complex; PF, platelet factor; RA, rheumatoid arthritis; SS,
Sjogren’s syndrome; SLE, systemic lupus erythematosus; TSE thrombospondin.

Ann Rheum Dis November 2012 Vol 71 No 11

established RA.° These PF4-containing CICs may therefore
promote disease progression.

In conclusion, we have shown that CIC-associated TSP-1 has
high potential as a novel biomarker for diagnosing early and/or
seronegative RA. Further analyses using a large number of
patients are warranted to determine the clinical benefit of
using this novel biomarker.
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B eHTLV-11E, A THEAMFELEDRER DA IVATHD. HTLV-1 EENFEEREES LU HTLV-1 F++
L 7IC HTLV-1 B ERMEBZEDDCEDEBINTULAD, TORES KURERE, BFEFRBELEICDOWVT
[FFRBRIEENZ L. SE HTLV-1 BEMESORKKPERMBEDIES S EDIC, BEREICES T A8BInE

1ok,

1 [E3

BEAREZLVLIFaYANVATHAEA T AizEMm
w4 A 18 (human T-cell leukemia virus
type 1: HTLV-1) ¥ U T7OLWETHH, H
110~120 HAWv % L wbit, #E525WE N,
MHICHEEL, E2IME, 26 JukE, 3
BREICALNE, BETIRHN « KB L EOKRER
HETEFASEIML Ty 5,

HTLV-1 7 4 )V APLEFEAER 7 F 7 B 5 HE
#, EEFEEFY) T T, WREZEDLI LD
PRT X DR s T A%, THTLV-1 i
Bl ki, A THRALFE (adult T-cell leuke-
mia : ATL) ZE%FMEL TWZA W HTLV-1 F ¥
)T ICRBOOSNLMIMHELZIBTHE L, L HTLV-
1 AEBEECASNAMPHETRTE2ELHE
T EREERERIIMLIN TV ARV, F1x ) TIC
BN BMFHZEICH LTI HTLV-1 associated

bronchopneumonopathy (HAB)Y, HTLV-1 associ-
ated bronchiolo-alveolar disorder (HABA)? & s
BB EINTV S, ZORTHEOMEEIR
i, AEPLEORIKEEZ R T O ALK
{3 4% (diffuse panbronchiolitis : DPB) /8% — >,
BURBEXRNI - L ED[REXHRES L 7]
&, usual interstitial pneumonia (UIP) 784 — ¥ 7
ED [HEEM %2 (interstitial pneumonia : IP) #
A7 R EDSEFSERMENHRAENEIY, &K
RMCTIEMMER LR A5, FICHTLV-1 B
MAEIIRE] ZHISIERT W,

HTLV-1 BEREXREICET 23

HTLV-1 B3 S8 300 22 13 W R RASE o
DPB L2 5 T L A% v, Kadota HIEEN
Ll LT (HTLV-1 Bt 15 #), WSk E
i - YRR - BEARAEAR - —ARIMTERTE - IR AR
A B CT A RCAHE L HER I 2 h o 7o L

HTLV-1 Associated Bronchiolo Disorder
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s L72Y, FAAEIMMEES (bronchial alveolar
lavage : BAL) i@ IL-2R B PEAINE AT HTLV-1
B EECHBEICEMETHo TLTDPBIC
A< 074 FARRNHRER, HTLV-1 M
MAEIRERE LBV TR, 15%F EHRRE
FlbdH AN, ZOMITITEALENTH-

Yamamoto i HTLV-1 % (12 #) LEEHo
DPB #Eff 2l U, Btk CHZEERRREOR
AL, EEZRITEHEI EL, T BALHO
CD3"/CD25 ifia & CD8"/CD25" #ilig D Hl& 2%
B, Y4 ALY AL VO MIP-la k
IP-10 LRLVHE oot LAY M50
HTLV-1 (5% (8 f) & PB&tkd DPB fEFIDLET
i, BT BAL Ho CD3*/CD25* filfiaAt 2 #1
T, KRIm® CD3*/CD25" & CD4/HLA-DR”
MREAsHimL Twizas, MiFEN2EREZROL
Mol bt DHETH-72", FESLIZ HTLV-1 B
R LolB T, BEAERELLT
DPB, 1&8#:4%4 34 (chronic bronchitis : CB), Hl
BIESEJEFRE (sinobronchial syndrome : SBS)
i ExF = v 2, HTLV-1 &1 DPB/Bat: DPB,
¥ CB/Fat: CB L OB THEIL TV 5, #FELL
T HTLV-1 Bt CB oW T, RIAEROAE
AEWiEE A H b, HTLV-1 1% DPB/CB (2B W
T, KoY ¥ R RYELABETERMTD H
CH 2R L TWAERDALNRIZA, Thlst
DEBICBVTIERWEMICKE RBEWI Lo
L& L TwAY, K ix DPB kS © HABA
FEFID 51X Z D% ATL OFRFEAN S L, 1P HEEEE
@ HABA FEFIA 5 X F OEMFORIENZ o
eeHELTwRY,

HTLV-1 EERE DRI

HTLV-1 Pt B ORERLBERT 122\ T
E& N Eed=b/ A0 AR

HTLV-1 ® Tax ;B{ZFH55M97% CD8™ T U ¥ /8
FRick AR EEORF LI, TV A
RNl ¥/ EREE B EYEM %27 & ol %
RPEAOBBBEFIREI LI EANAvbRATY
59, F7 Tax MEFICE S GLITo T MO

Ml E M D41k, NF-«B OEtELIC X 2507 K
b= Z{EH, p53 OHHIC X 5 DNA FHIEIEH
D#ERY, FIZ CDA™ Y ¥ 2SERICEY L 2
HTLV-1 2kl EEZ ISR« L, NF-kB, AP-1 %1
HAbT A L TRETALVIHELH LY, £
72 HTLV-1 \ZHFEA % pX SR X W AEk s B
TAX & & HBZ HENIHIFAHIR & RiEnEIcH
WTEELH%#HZAHL TW5S2, TAX X NF- B,
CREB/ATF, AP1 Zi&EAL L T MR R % {24
TAHILEBMOENTEY, Thboxfr LTRESE
A4 b4 ORBEREL TWB, —F HBZ
FIEEREEF Y 7O THIRICLEHEL, 7oy
ANV A EMEAHEHEATE Y, HTLV-1 [
FiitifE O WAEEE & HBZ OFEBLIZHM 2o 5 i
TW5 . HBZ IZRIEIRE S 5 ® immune escape |2
LEELEHERELLTEY, TAX L LI
HTLV-1 BB O FIE L IRBICES ST 5
LEZLNTWA,

EH SR T HTLY-1 EERREIC R T 3185

1) BAL REEIIC K DHR5T

HTLV-1 38 DPB #EFIIZ 31+ % BAL Azl
BT 5 pd0™ (HTLV-1 OIHEERE) & SR
WA bAhA4 7, yEIL >OREBEZOHMIC
DWTHF L 2% (HTLV-1 Bt DPB #E4E #1 8F
10 7 (B4% 11, 4% 9 1 5 485 60.1=10.1 #K.
TERAZRT). I bo—LEE 70 (B
4 B, k3 6 5 4R 53.4+12.6 %, UARBEME,
Iik&5# 72 L))o HTLV-1 BB Cclda s bao—a
LR, BALF $hofilati s ) v mkofls
AETITHIIM L Tz HTLV-1 B4R 10 #ld
8 BIT pd0=DEIUABH LN, TOHEHIZ

" BALF H1Y) Y RERIEEE E M L T A {dm A5 5

N7z Floar bo— VI, BALF #ilaHd
@ IFN-y, IL-2, MCP-1, MIP-1«, IP-10 mRNA
DORBAHTIZICHE L Tz, 7= BALF il
D pd0=DFEBLAT IFN- y, MIP-1a ®5EBL L, IFN-
y & IP-10 O FEBLAS) v kIR EAFICHBL
TWiz, SNHEDOT LD S pd0=DRBILRBIHD
PHEET A P AL Y RyEHNA VIEEICHES L,
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