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immunotherapy requiring a new route of administra-
tion, such as local immunotherapy, and treatment
that does not cause anaphylaxis, such as peptide thei-
apy 51

In the comparison of double blinds RCT of the im-
munotherapy by a SLIT and the SCIT examination,
the report is still few.32 As for the level of the side ef
fect frequency and the effect, it is uncertain. The
score of the symptom medicine passes low through
the pollen dispersion all seasons. This shows that the
drug use decreases in SLIT and corresponding to the
result of the RCT examination that uses the pla-
cebo.33 It is thought that the effect equal with the
drug use is shown, and a SLIT from which the use of
the medicine is decreased is useful in economy. In
SLIT studies in Japan, SLIT both inhibited the exacer-
bation of symptoms in the Jatter half of the season
and reduced their severity throughout the season.
Furthermore; there were neither local nor systemic
side effects; as reported elsewhere for other antigens.

SLIT for cedar pollinosis is a new therapy and in
the fiuture SLIT may by indicated for patients with na-
sal allergy caused by other allergens such as house
dust mites or animal dander through improvement of
the administration’ schedule  and establishing  the
dose at which the most potent effects are achieved.

It is the Ministry of Health, Labour and Welfare sci-
ence research expense subsidy immunity and an al-
lergy prevention: freatment research grant (H14-
immunity-001), (H17-immunity-general-001), as for
development in this SLIT Japan. It is now progressing
as a multicenter study in “Research of the ideal way
of information on the real-ime monitor pollen count
and clinical research on sublingual peptide and:the
adjuvant therapy (H20-immunity-general-003)”.
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FIG 2. Two-dimensional electrophoresisfimmuncblotting of pitaya fruit extract: first dimension, pH 3 to 10;
second dimension, 15% SDS-PAGE. A, Protein staining (Coomassie blue) of the 2-dimensional electropho-
resis. B, immunoblot depicting the IgE reactivity of the patient’s serum. The marked spot was excised and

N-terminally sequenced.
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FIG 3. Western blot inhibition test. A, Western blot of pitaya fruit extract
under. nonreducing conditions, '15% SDS-PAGE: inhibition experiment.
7, protein staining {Indla Ink); 2-4, IgE reactivity of the patient’s serum with-
out inhibitor (2], with pitaya fruit extract as inhibitor (3), and with:rTri a 14
{wheat LTP} as inhibitor (4}, B, Western blot of peach extract containing Pru
p 3 {LTP} under nonreducing conditions, 15% SDS-PAGE: 7, protein staining
{Indiz Ink}; 2, rabbit anti~Cor & 8-reactive serum (cross-reacting with Pru p
3): 3and 4 Pru p 3-positive sera; 5, serum of the pitaya-reactive patient;
6, anti-Cor a:8 control; 7, anti-IgE contral.

This is the second case describing pitaya as an allergenic source
eliciting strong allergic reactions. To our knowledge, this is the

first time that pitaya nsLTP has been described as an IgE-reactive
antigen with the power to elicit anaphylactic responses. The LTPs
ure a large group of allergens found in many pollen species and
fruits.? Becinse this is the second report on an anaphylactic reac-
tion to pitaya in a shoit time period, this might indicate a higher
incidence of sensitization to pitaya and the potential emergence
of a wave of new cases of dragon fruit allergy.

We thank Dr Adriano Mari, IDI-IRCCS; Rome, Raly, for providing Pru p
3-positive patient sera; Dr Hans-Peter Rihs, BGFA, Bochum, Germany, for
providing rTri a {4; and Dr Oliver Cromwell, Allergopharma, Reinbek,
Germany, for proofreading.
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Induction of IL-10-producing regulatory T cells
with TCR diversity by epitope-specific immu-
notherapy in pollinosis

To the Editor:

Specific peptide-based allergen immunotherapy is cutrently
being used for several allergic diseuses. Immunotherapy for
Jupanese cedar pollinosis was undertaken using sublingual appli-
cation of & pool of pollen peptides containing 7 T-cell epitopes
from Cryj 1 und Cryj 2, which are the major Japanese cedar pollen
allergens, and its clinical efficacy on seasonal allergic rhinitis was
evaluated.! Interestingly, some patients undergoing immunother-
apy showed reduced sensitivity to other allergens in addition to
Japanese cedar pollen. Allergen-specific regulatory T cells have
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FIG 1. /A, The percentage of forkhead box P31CD26MI"CD4" T-cells (naturally occurring regulatory T cells)
was unchanged in patients with pollinosis and in those undergoing SIT compared with controls. B, Tit
{gate 1) and non-Tr1 (gate 2J cells are gated. C, Tr1 cells show equivalent expression of TGF-B mANA com-
pared to non-Tr1 cells; different from that of [L-10. D, When cells were costained with anti-TGF-B antibody,
the percentage of TGF-B-positive cells was similar between Tr1 (gate 1) and non-Tr1 (gate 2). E, CD4" lym-
phocyte praliferation was significantly suppressed in PBMCs from patients who received SIT compared
with patients with poliinosis. This suppressive function was abolished by the addition of anti-IL-10 neutral-
izing antibody or anti-IL-10 receptor antibody. F. The percentage of Tr1 ceils was significantly decreased in
patients with untreated pollinosis compared with normal contrals and increased in patients receiving SIT.

been suggested to play a role in this immunoprotection,2'5 butthe
precise mechanism is not fully understood.

IL-10-producing regulatory T cell (Tr1} is one type of acquired
regulatory T cells with unclear characteristic phenotypes. In the
current study, the ‘Trl population percentage was compured
among untreated patients with pollen allergy, patients undergoing
immunotherapy, and healthy subjects. The results showed that the
number of Til cells was significantly increased in patients
receiving immunotherapy compared with the other groups. In
addition, the diversity of the T-cell receptor repettoire in the Tr!
population from patients undergoing - immunotherapy - was
investigated.

Seventy-five patients_ from: the Departmeiits of Dermatology
and - Otorhinolaryngology ' of Mie  University Hospital: were
enrolled (15 patients: with pollen allergy receiving sublingual
immunotherapy [SIT] as described, and 60 sensitive to Japanese
cedar). Thirteen healthy controls were “also recruited (see
details in. this article’s Table El in the Online Repository at
www.jacionline.org). Diagnosis was bused on clinical symptoms
and serological results. Blood was sampled after obtaining written
informed consent from all subjects, and the investigational proto-
col was approved by the Institutional Review Board of Mie
University Hospital. Healthy volunteers had no_ history -or. sub-
jective symptoms of atopic dermatitis or polien allergy.
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FIG 2. T-cell receptor camplementarity-determining region 3 (CDOR3J size spectratyping analysis of a Tr1
population from patients undergoing immunotherapy. A Gaussian distribution of CDR3 lengths was ob-
served in many BV subfamilies; except for oligoclanal expansian in some BV subfamilies, indicating pres-
ervation 6f a highly diverse T-cell receptor repertoire,

Recent studies have shown a significant decrease of forkhead
box P31 CD25""CD4* T cells, naturally occurring regulatory. T
cells in symptomdtlc patients with atopic dermatitis or bronchial
asthma.® However, the percentage of naturally occurring regula-
tory T cells {forkhead box P3*CD25"8"CD4™T cells/CD4" T
cells) remained unchanged in patients with pollinosis and in those
receiving SIT compared with controls (Fig 1, A). In the current
study, the IL-10-producing Tr] cell population was characterized
by flow cytometry and cell sorting, PBMCs from patients und
normal donors were isolated from heparinized venous blood by
density gradient centrifugation using Ficoll (for antibodies and
reagents, see Methods in this article’s Online Repository at
wwiv.jacionline.org). PBMCs were cultured in RPMI 1640 me-
dium with L-glutamine supplemented with 100 U/mL penicillin,
100-U/mL streptomyein, and 10% human type AB serum. These
cells were stimulated with 100 ng/mL soluble anti-CD3 Ab plus
100 ng/mL anti-CD28 Ab, or 501U Cry j | and Cry j 2, for 8hours.
After culture, cells were collected and incubated with anti-CD4-
fluorescein isothiocyanate and phycoerythrin-conjugated IL-10
secretion antibody. Immunophenotypic analysis was performed
by using a Becton Dickinson FACScan instrumentand cell sorting
by using a FACS Aria cell sorter (Becton Dickinson, Mansfield.
Mass). The Trl population was gated (gate 1) as shown in Fig
{, B. When PBMCs were stimulated with CD3/CD28 antibodies,
these 2 sorted populations showed similar expression of TGF-B
compared with non-Tr| cells (gate 2) on the basis of quantitative
PCR or intracellular staining with anti~TGF-B antibody in normal
controls (Fig 1, € and D). Subsequently, cellular proliferation was
evaluated: PBMCs (10%mL) were first labeled with 10 mol/L.
carboxyRuorescein succinimidyl ester and stimulated with Cry j
t'and: Cry j 2 as discussed. After 4 days of culture, PBMCs

were: stained with peridinin-chlorophyll-protein complex-conju-
gated unti-CD4 antibody, and the percéntage of CD4* lympho-
cyte proliferation - was - measured.  The - proliferation was
significantly ‘suppressed in’ patients receiving SIT compared
with patients with pollen allergy (Fig I, E). This suppressive ef-
fect: was neutralized by the addition of 2ug/mL anti-IL-10 anti-
body: or anti-IL-10. receptor antibody, confirming: that the
suppression of reactivity against cedar pollen in patientsreceiving
SIT is IL-10-dependent (for the proliferation assay, see Methods
in this article’s Online Repository). The percentage of circuluting
Trl cells (JL:10TCD4A"T cells/CD4 T cells) was significanily
decreased in untreated patients with allergy compared with nor-
mal controls, and the level was increased in patients receiving
SIT compared with untreated patients with allergy (Fig 1, F).
This elevation of Trl cells in SIT-treated patients wus observed
when: PBMCs were stimulated not only with Cry j -1 and Cry j 2
but also with CD3/CD28 antibodies, and this may be I reason
why some patients undergoing immunotherapy for Japanese ce-
dar pollen showed reduced sensitivity. to other allergens. We
also performed phenotypic characterization of the identified Trl
cells by flow cytometry; interestingly, Trl cells showed more
skin and gut—homing tendency than the non-Trl population (see
this: ~article’s. Fig ' El on. the Online . Repository - at
www,jacionline.org).

We next performed complementarity-determining region: 3
size spectratyping analysis by using established -B:vuriable
primers to.investigate the diversity of the T-cell receptor reper-
toire in the Trl populations expanded or changed by immuno-
therapy.”® Total. RNA- was extracted from  the sorted Trl
population, and cDNA was prepared s previously reported.”®
Fig 2 shows a representative spectratype from Trl cells taken
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from SIT-treated patients. Although the Tri population percent-
age was increased, a Gaussian distribution of complementdrlty-
determining region 3 lengths could be observed in many BV
subfamilies examined, except for oligoclonal expansion (2-4
peaks in spectratyping) in some BV subfamilies, indicating pres-
ervation of a highly diverse T-cell receptor repertoire (see this
article’s Fig E2 in the Online Repository at www.jacionline.org
for spectratypes from other population).

Tr} cells can be generated in the presence of locally produced
IL-10 released from Tr1 cells.” Tr1 cells block cellular prolifera-
tion not via cell-to-cell contact but via cytokine-mediated mech-
anisms (eg, IL-10). The results of the current study may explain
the mechanism of suppression against multiple allergens induced
by epitope-specific immunotherapy in patients with pollinosis.
Specific immunotherapy blocks the allergen speciﬁc IgE and
induces an allergen- specxﬁc 1gG response, which is induced by
IL-10 from Trl cells.™

In conclusion, IL-10=producing Trt cells induced by specific
immunotherapy play multifunctional roles in suppressing allergic
reactions, We have shown here that patients undergoing specific
immunotherapy have increased IL-10~producing Tr1 cell popu-
lations with high T-cell repertoire diversity, suggesting that this
therapy induces tolerance to multiple allergens.

We thank Professor Peter D. Wagner, Division of Physiology,. Department
of Medicine, University of Califoria, San Dicgo, for reviewing this article.
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Serum tryptase levels in atopic and nonatopic
children

To the Editor:

The serum neutral mast cell protease tryptase is widely used as
a marker of mast cell activation and clonul expansion. An increase
in serum’ tryptase values above normal buseline measurements
can be used to document an episode of systemic anaphylaxis. An
increase in tryptase values that persistently exceeds 20 ng/mL in
the absence of systemic allergic reactions constitutes 1 minor
diagnostic criteria for mastocytosis, Normal reference values for
serum mast cell tryptase have been established in the healthy adult
population and range from Ito 15 ng/mL, with an average of
approximately 5 ng/mL,' -and serum tr yptase values between
atopic and nonatopic adults are not different.” % However, no com-
parable reference standards for children were found by using an
all-inclusive PubMed search for articles published in English on
serum tryptase values.

The ‘aims of this study were thus to establish normal serum
tryptase values in the pediatric population, to determine whether
there are any differences in ‘tryptase values in atopic versus
nonatopic children, and to analyze tryptuse values based on sex,
race, ethnicity, total IgE level, weight, weight percentile, and
dermatitis status,

In pursuit of these goals, we determined the tryptase values in
197 consecutive children (uge range, 6 months to. 18 years)
presenting to the Pediatric’ Allergy  Clinic at the. National
Institutes ‘'of Health, Bethesda, Maryland, for evaluation of
allergic symptoms between July 2005 and: August 2008. The
patients were categorized as either nonatopic (n'= 44) or atopic
{n.= 153), according to the presence of allergic symptoms and a
tendency to produce IgE antibodies, as indicated by increased
total IgE levels, specific IgE testing (ImmunoCAP; Pharmacia,
Uppsala, Sweden), or cutaneous puck testing to commonly
encotntered environmental allergens.? None of the patients had
a4 documented history of Hymenoptera venom allergy or a con-
current illness that would cause an increase in tryptase values
nor could we identify a confounding effect of therapies used
on tryptase values.

Serum tryptase values were obtained at the initial visit and
determined by using a commercial fluoroenzyme immunoassay
(Pharmacia ImmunoCAP 100) with a detection range of 1 to 200
ng/mL (undiluted) as performed by Mayo Medical Labs,
Rochester, Minnesota.

Statistical analysis used the Wilcoxon rank sum test, the
Kruskal-Wallis test, and the Spearman correlation coefficient.
For the atopic and nonatopic groups, 95% prediction infervals
of tryptase values were estimated, assuming 2. log-normal
distribution.

Fig 1, A, shows the 95% prediction intervals and median of
tryptase values, There was no statistically significant difference
between nonatopic subjects and atopic subjects (median, 3.44
vs 3.56 ng/mL; P = .93; 95% prediction intervals, 0.64-6.77
and 0.98-10.80, respectively). Because these data were not nor-
mally distributed, nonparametric statistical: analysis was per-
formed ‘based ‘on’ the median (Wilcoxon rank sum test). The
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METHODS

Antibodies and reagents

Ficoll was purchased from Sigma (St Louis, Mo), and the IL-I0 secretion
assay kit was from Miltenyi Biotec (Auburn, Calil). Cell surface staining
buffer contains 0.) mol/L PBS and 2% FCS (Biowest, Nuaillé, France). mAbs
o CD4-fluorescein isothiocyanate, CD25-phycoerythrin, and forkhead box
P3-phycoerythrin-Cy5 were purchased from eBioscience (San Diego, Calif).
Antibody against TGF-B-peridinin-chlorophyll-protein complex was pur-
chased from R&D (Minneapolis, Minn). The cells were stimulated with 100
ng/mL soluble anti-CD3 plus 100 ng/mL soluble anti-CD28 (BD Biosciences,
San Jose, Calif), or S01U Cry j | and Cry j2 (Torii, Tokyo, Japan), Cells were
cultured in a final volume of 200 pL. RPMI 1640 medium with L-gl
supplemented with S mmol/L, HEPES, 100 U/mL penicillin, 100 U/mL strep-
tomycin (Invitrogen, Carlsbad, Calif), and 10% FCS.

Real-time quantitative PCR

RNA was isolated by using ISOGEN (Nippon Gene, Tokyo, Japan), according
to the manufacturer's instructions. Total RNA | pg (A260/A280 = 1.7-2.0)
was reverse-transcribed with oligo-dT primers and the SuperScript IH First-
Strand Synthesis System (Invitrogen) in a final volume of 20 pL. Quantitative
real-time PCR was performed with a TagMan by using ABI genc expression
assays (Applied Biosystems, Foster City, Calif) according to the manufac-
turer's instructions, GAPDH was used as a control for cDNA input.

Proliferation assay

PBMCs (10%mL) were initially labcled with 10 pmol/L CFSE and then stim-
ulated with 501U Cry j 1 and Cry j 2 with or without 2 gg/mL anti~IL-10 neu-
tralizing antibody or anti-I1L-10 receptor antibody (R&D) for 4 days. PBMCs
were collected and stained with CD4-PerCP antibody (BioLegend, San Diego,
Calif). Cell proliferation was analyzed by a CellQuest flow cytometer (Becton
Dickinson, Franklin Lakes.:NJ)."The percentage of proliferative cells was
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calculated by dividing CD4" proliferative lymphocyies by the total number
of CD4™ lymphocytes (n = 10 per each population),

Statistical analysis

Statistical analysis was performed by using the Kruskal-Wallis nonparanetric
ANOVA test with post hoc analysis with the Dunn multiple comparison test. A
P value less than .05 was considered statistically significant.

Complementarity-determining region 3
spectratyping analysis

T-cell receplor-BY segments were amplified with 1 of 43 BV subfamily-
specific primers and constant-variable primer recognizing both CB1 and CB2
regions. The sequences of BV primers and fluorescent CB primer have been
previously deseribed.* 2 PCR products were applied to a 5% polyacrylamide
sequencing gel, and the size distribution of each fluorescent PCR product was
determined by electrophoresis on an avtomated 377 DNA sequencer (Applied
Biosystems). In this technigue, an amplificd TCR BV subfamily migrates as a
series of bands, each one corresponding to a different complenientarity-deter-
mining region 3 length separated [rom one anether by 3 nucleotides. Data were
analyzed by using the GeneScan software (Applied Biosystems). which as-
signs a size and peak area to the different PCR products.
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Table 1 The prevalence of cedar-pollen allergy according to region

Region 2008 1998 Increase Region 2008 1998 Increase
Hokkaido 22 29 - 07 Shiga 264 125 139
Aomori 125 119 06 Kyoto 328 16.7 161
Twate 121 94 27 Osaka 252 149 103
Miyagi 325 213 112 Hyougo 205 112 93
Akita 140 82 58 Nara 350 143 207
Yamagata 250 231 19 Wakayama 203 174 28
Fukushima 264 138 126 Tottori 244 114 130
Ibaraki 256 204 52 Shimane 131 141 =10
Tochigi 396 220 176 Okayama 191 115 76
Gunma 319 192 127 Hiroshima 278 167 111
Saitama 396 248 148 Yamaguchi 273 165 108
Chiba 324 201 123 Tokushima 288 134 154
Tokyo 321 204 117 Kagawa 215 139 76
Kanagawa 331 181 150 Ehime 283 211 72
Niigata 150 11.3 37 Kouchi 412 25.7 155
Toyama 174 84 9.0 Fukuoka 182 112 70
Ishikawa 205 9.3 11.2 Saga 26.3 194 69
Fukui 216 134 82 Nagasaki 152 80 72
Yamanashi 45 269 176 Kumamoto 136 103 33
Nagano 250 259 =09 Oita 227 144 83
Gifu 365 1 210 155 Miyazaki 82 116 = 34
Shizuoka 393 253 140 Kagoshima 121 47 74
Aichi 280 175 105 Okinawa 6.0 06 54
Mie 332 248 84

BB oX ARREHE 9656 & EH, 1 Bt
THIEMR & B AXENE, EEET L
VxRS, AFIAOIEMEDEELEIZD
WCT7 ¥ 7= MAERTo2 b DT, 1998 FOM
ELF oA AROAETH-/ T &
HH 6 MO B, BREELTEAEN DO
54 BTH D, EEOXME 9602 BIcH L, BEH
Ho =D 3621 8, BUNE37.7% Cho7. T ¥
= PREOEREL Table 1 7. £E¥EHT
WERT VIV F - RROGIFIH234%, A¥
TEHEDOH BN 265%, A FXPHOILHESEH
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b, fB2t5% Rk oM ch 0L TRST
BB LRU, B & A IR T A
FHEBMEOEREZRALBELFVLERED
HA5% P oRHBEVERROI2% FTHLDE
PFEFELCKE L ZoTVS (Table 1)
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Table 2 Matrix of correlation coefficient
OIe e o ® | ® @ ® ®
cedar-pollen-allergy 100°[ 095% | 014 | 014 | 016 | 006 001 | -~ 058* 0.60*
pollen-allergy 100 | 011 | 024 | - 011 003 004 | — 055* 051%
PAR 100 | 008 003{ 017 -019, 012 | -03
SPM 100 | 027 019 0441 - 020 | - 013
S0z 100 | 021 019 | 008 015
NOx 1.00 018 007 013
Ox 10| 017 0.25
humidity - 100 | -028
pollen 1.00

@ cedar: prevalence of cedar-pollen allergy -

@ pollen-allergy: prevalence of whole pollen-allergy

® PAR: Prevalence of Perennial Allergic Rhinitis

(® SPM: concentration of suspended particulate matter

® SOz concentration of sulfur dioxide
® NOx: concentration of nitrogen oxide
@ Ox: concentration of oxidants

humidity: monthly average humidity in February

@ pollen
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Prevalence of cedar pollen and Total amount pollen
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Fig. 1. There was a significantly positive
correlation between the prevalence of cedar-pol-
len allergy and the square root of mean cedar
pollen count in each region. The coefficient of
correlation was 06. The longer pollen season,
the severer all pollen allergy symptoms.
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Prevalence of cedar allergy and SPM
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Fig. 2. - There was no significant relationship between the prevalence of
cedar-pollen allergy and the concentration of SPM.

Prevalence of cedar allergy and february humidity
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Fig. 3.  There was a significantly positive
correlation between the prevalence of cedar-pol-
len allergy ‘and the  average humidity in
February. :
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Prevalence increase and total amount polien
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Fig. 4. There was a significantly positive
correlation between the increase in the preva-
lence. of cedar-pollen allergy and the square
root of mean cedar-pollen count in each region.
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Prevalence increase and february humidity
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Fig. 5. There was a significantly positive
correlation between the increase in the preva-
lence of cedar-polien allergy and the average
humidity in February in each region.
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Prevalence cedar arrergy and pollen disperse period
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Fig. 6. There was a significantly positive correlation between the preva-
lence of cedar-pollen allergy and the average exposure to pollens.
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