Letters / Ann Allergy Asthma Immunol 111 (2013) 221-232 231

Soji Kasayama, MD, PhD"

Michio Otsuki, MD, PhD'

Mari Tanemura, PhD*

Kimie Fujita, MD, PhD*

Akihiko Miyatake, MD, PhD*
*Department of Medicine

Nissay Hospital

Osaka, Japan

"Department of Metabolic Medicine
Osaka University Graduate School of Medicine
Osaka, Japan

tMiyatake Asthma Clinic

Osaka, Japan

5School of Human Nursing
University of Shiga Prefecture
Hikone, Shiga, Japan
kasayama.soji@nissay-hp.or.jp

References

[1] Broide ], Soferman R, Kivity S, et al. Low-dose adrenocorticotropin test reveals
impaired adrenal function in patients taking inhaled corticosteroids. J Clin
Endocrinol Metab. 1995;80:1243—1246.

[2] Raux Demay MC, Magny JP, Idres N, Grimfeld A, Le Bouc Y. Use of the low-
dose corticotrophin stimulation test for the monitoring of children with
asthma treated with inhaled corticosteroids. Horm Res. 2006;66:51—60.
Dickstein G, Shechner C, Nicholson WE, et al. Adrenocorticotropin stimulation
test: effects of basal cortisol level, time of day, and suggested new sensitive
low dose test. J Clin Endocrinol Metab. 1991;72:773—778.
Tordjman K, Jaffe A, Trostanetsky Y, Greenman Y, Limor R, Stern N. Low-dose
(1 ug) adrenocorticotrophin (ACTH) stimulation as a screening test for
impaired hypothalamo-pituitary-adrenal axis function: sensitivity, specificity
and accuracy in comparison with the high-dose (250 ug) test. Clin Endocrinol
(Oxf). 2000;52:633—640.
Bateman ED, Hurd SS, Barnes PJ, et al. Global strategy for asthma manage-
ment and prevention: GINA executive summary. Eur Respir J. 2008;31:
143-178.
Allen DB, Bielory L, Derendorf H, Dluhy R, Colice GL, Szefler S]. Inhaled
corticosteroids: past lessons and future issues. J Allergy Clin Immunol. 2003;
112:51-S40.
Patel L, Wales JK, Kibirige MS, Massarano AA, Couriel JM, Clayton PE. Symp-
tomatic adrenal insufficiency during inhaled corticosteroid treatment. Arch
Dis Child. 2001;85:330—334.
Masoli M, Weatherall M, Holt S, Shirtcliffe P, Beasley R. Inhaled fluticasone
propionate and adrenal effects in adult asthma: systematic review and meta-
analysis. Eur Respir J. 2006;28:960—967.
Fujita K, Kasayama S, Hashimoto ], et al. Inhaled corticosteroids reduce bone
mineral density in early postmenopausal but not premenopausal asthmatic
women. | Bone Miner Res. 2001;16:782—787.
[10] Wong CA, Walsh 1J, Smith (], et al. Association of testosterone and estradiol
deficiency with osteoporosis and rapid bone loss in older men. J Clin Endo-
crinol Metab. 2006;91:3908—3915.

3

[4

(5

(6

(7

(8

[9

Pomegranate allergy and pathogenesis-related protein 4

Pomegranate is the fruit of Punica granatum, a tree native to the
Himalayas in northern India and widely cultivated throughout the
Mediterranean region.! However, there are not many published
cases describing immediate hypersensitivity reactions after
ingestion.! Recently, pomegranate was shown to contain 2
protein allergens, of 29 kDa and 9 to 12 kDa, the latter of which was
reported to be a lipid transfer protein (LTP).* Herein, we report
a patient with a severe systemic reaction after consumption of
pomegranate.

A 5-year-old boy was admitted to the emergency room with
urticaria, pruritus, wheezing, and shortness of breath (anaphylaxis)
10 minutes after ingestion of pomegranate. He was administered
intramuscular adrenaline, oral antihistamine, methylprednisolone,
and salbutamol via nebulizer, and his clinical symptoms improved
within an hour. When he was 6 months old he had been diagnosed
with milk and eggwhite allergies, and at 3, with hazelnut and
pistachio allergies.

His family indicated that he had eaten pomegranate for the first
time 5 months ago and symptoms of urticaria, pruritus, and
dyspnea had developed. Skin prick test with fresh pomegranate
using a prick-to-prick method was positive (wheal diameter 6 mm),
and skin prick tests with commercial extracts to milk, egg, hazelnut,
peanut, pistachio, and grass pollen were also positive. Serum
specific immunoglobulin E (IgE) levels to extracts from hazelnut
(89.9kU/L), peanut (1.6 kU/L), pistachio (16.5 kU/L), pomegranate
(0.6 kU/L), and purified peach LTP (Pru p 3) (2.7 kU/L) were detected
by Enzym Allergo Sorbent Test technique.

Sodium dodecyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE) immunoblotting assay>® was performed under
nonreducing electrophoretic conditions to study the possible
implication of the pomegranate LTP in the allergy reaction. A
sample of purified Pru p 3 was studied, and the apparent molecular
mass of an LTP protein turned out to be 16 kDa. Two pomegranate
IgE binding bands were found with the patient serum; their
molecular masses were 16 kDa and 17 kDa, and an anti-Pru p 3
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rabbit serum revealed 3 IgE binding bands of 14.5 kDa, 17.5 kDa, and
28 kDa (Fig 1).

Although nonreducing conditions may be an explanation for the
apparent molecular mass detected for the tentative pomegranate
LTP proteins (higher than that indicated by the LTP sequences),*
we further carried out a proteomic assay to identify the pome-
granate IgE-binding bands. Two-dimensional gel electrophoresis
and identification of proteins by tandem mass spectrometry was
performed as described previously.” Protein identification was
performed by searching a nonredundant protein sequence data-
base (National Center for Biotechnology Information) using the
Mascot program (http://www.matrixscience.com).

The proteomic analysis indicated that the IgE-binding proteins
from pomegranate were not LTP proteins; they were pathogenesis-
related (PR) 4 proteins that belong to the Barwin family. We found
100% identity between a peptide from these pomegranate proteins
and peptides from PR-4 proteins from the genera Prunus, Malus, and
Chimonanthus. We also found 81% identity between another
peptide from these proteins and a peptide from a chitin-binding
protein from Brassica rapa, the allergen Bra r 2, and peptides from
PR4 proteins from the genus Vitis.

The PR proteins have been defined as plant proteins that are
induced on pathogen attack and stress. Of the 17 groups of PR
proteins, the allergenic character of groups 2, 3, 4, 5, 8, 10, and 14
have been demonstrated. Their particular features, such as low
molecular weight, stability at low pH, and resistance to proteolysis,
enable them to induce immune responses.® PR-4 type proteins are
chitinases and share a common C-terminal Barwin domain. They
were first described in potato win 1 and win 2 proteins, which have
a high sequence similarity with prohevein, and later were isolated
from many other plants (eg, tomato, tobacco, Arabidopsis, rubber
tree plants [Hevea brasiliensis], wheat, apple [Malus domestical,
barley, and maize). Prohevein and Bra r 2 (Brassica rapa) from the
PR-4 family exhibit allergenic activity.? Prohevein (Hev b 6.01) was
identified as a major allergen from Hevea brasiliensis latex and has
2 domains, hevein (Hev b 6.02) and the C-terminal domain (Hev b
6.03). IgE binding to Hev b 6 is found in 75% to 83% of latex-allergic
patients. Also, Hev b 6.03 is shown to have homology to PR-4
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Figure 1. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE)
immunoblotting: A, Extract from pomegranate (pulp). B, Peach LTP (Pru p 3). Lane P:
Patient serum; Lane C: Control serum (pool of sera from nonatopic subjects); Lane S:
Anti-Pru p 3 rabbit serum; Lane C1: Nonimmunized rabbit serum.

proteins from tobacco, potato, and soybean. Turnip has been shown
to express an 18.7 kDa allergen (Bra r 2) after wounding or chemical
treatment, which turned out to be IgE-reactive to latex-allergic
patient sera. This turnip allergen has 70% identity to Hev b 6.01,
besides high sequence similarity to wound-induced proteins from
tomato (74%) and potato (71%).1°

This case has paramount importance because of 2 features: Most
cases of pomegranate allergy have been reported from Spain and
Italy, and this case is the first to be presented from Turkey. Although
the relationship between pomegranate allergy and LTPs has been

demonstrated previously, this is the first time PR-4 proteins have
been described as pomegranate allergens. We suggest that pome-
granate should be considered as a potential allergen in Mediter-
ranean countries, and PR-4 proteins should be taken into account as
a relevant allergen along with the LTPs (PR-14) in pomegranate
allergy.
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