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CLINICAL REPORT

A Case of Exaggerated Mosquito-bite Hypersensitivity with
Epstein-Barr Virus-positive Inflammatory Cells in the Bite Lesion
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We describe a unique patient with mosquito-bite hypersensitivity ulcers were covered partly with brown to black eschars and
partially with granulation tissues. The borders of the ulcerswho had extremely high titres of Epstein-Barr virus antibodies.

For many years he developed intractable ulcers on the sites of were fringed with necrotic grey eschars. His forehead and
upper and lower extremities had many depressed mosquito-mosquito-bite. Epstein-Barr virus infection was detected in

almost all in� ammatory cells in the ulcers and in the peripheral bite scars.
A biopsy specimen was obtained from the border of theblood lymphocytes by using in situ hybridization to Epstein-Barr

virus-encoded small ribonucleic acids and by polymerase chain ulcer and the histopathology showed a striking pseudoepitheli-
omatous hyperplasia with moderate perivascular and periad-reaction to Epstein-Barr virus DNA. The in� ammatory cells in

the ulcers were positive for T-cell marker. Our results suggest nexal in� ltration of lymphocytes and histiocytes without
eosinophils (Fig. 2).that the Epstein-Barr virus infection in T cells may participate

in the pathogenesis of exaggerated mosquito hypersensitivity Laboratory results (the normal ranges in parentheses)
were as follows: leukocyte count 1.33 ´ 1010 cells/land in delayed healing of ulcers on the sites of mosquito-bite.

Key words: chronic active Epstein-Barr virus infection; mosquito (0.33–0.88 ´ 1010cells/l ) with 66% (13–57%) lymphocytes
(atypical lymphocytes were not detected) and 0% (< 8%)hypersensitivity; skin ulcer; T cells.
eosinophils; erythrocyte 4.54 ´ 1012 cells/l (4–5.7 ´ 1012 cells/l );
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hemoglobin 132 g/l (120–170 g/l ); hematocrit 36% (36–51%);
total serum protein 67 g/l (60–80 g/l ); albumin 30 g/lActa Derm Venereol 2001; 81: 360–363.
(35–50 g/l ); total bilirubin 3 mg/l (2–12 mg/l ); aspartate amin-

T. Ohsawa, Department of Dermatology, Faculty of Medicine, otransferase 26 IU/l (5–40 IU/l ); alanine aminotransferase 20
Tottori University, Nishi-cho, Yonago, 683-8504, Japan. IU/l (5–47 IU/l ); T-cell subsets: CD4 (+ ) cells 12.5%

(25–56%); CD8 (+ ) cells 10.2% (17–44%); CD4/CD8 ratio
1.23 (0.6–2.9). Immunoglobulins: IgM 1.58 g/l (0.7–1.6 g/l );

Mosquito-bite hypersensitivity (MH) is a disorder which has IgA 5.53 g/l (1.29–3.17 g/l ); IgG 1.5 g/l (1.14–1.72 g/l ); IgE
cutaneous symptoms such as local erythema, swelling, bullae 769 IU/ml ( < 457 IU/ml ). EBV antibody titers: anti-viral
and ulcers with accompanying systemic high fever (1). The capsid antigen (IgG) 1:5,120; anti-early antigen (IgG) 1:1,280;
disorder is extremely rare, with only 41 cases, including our anti-EBV-associated nuclear antigen 1:1,280. The Mantoux
case, reported so far (2). Here we report a case of MH in test was negative and sensitization with dinitrochlorobenzen
which Epstein-Barr virus (EBV ) infection was detected in the (DNCB) was 0.1% positive but 0.01% negative. The computed
in� ltrated T cells in the large intractable ulcers developed by tomography scan showed slight splenohepatomegaly.
mosquito-bites. Despite topical treatment with sulfadiazine silver, the ulcers

became deep, and required debridement and grafting. In mid-
July 1998, his left upper extremity was again bitten by mosqui-CASE REPORT
toes and erythema was observed at the bitten areas.

Clinical course Immediately after prednisolone 50 mg/day was given orally,
and triamcinolone acetonide 20 mg was injected locally intoA 17-year-old Japanese boy visited our clinic in August 1997,
the sites of bites. Fever abated and the lesions healed spontan-for large deep ulcers on his bilateral legs following mosquito-
eously without ulceration.bites 3 weeks prior to consultation. Since the age of 6, he had

noticed that, following mosquito-bite, erythematous to papular
lesions developed on the bitten areas and that this was

Laboratory studies
associated with systemic fever. The lesions subsequently necrot-
ized and then healed with residual scars. In the middle of July, Immunohistochemistry for the in� ammatory cells in bite lesion.

An avidin-biotin complex immunoperoxidase technique was1997, he was bitten by mosquitoes on the legs and feet, and
again developed high fever after a few hours. The bitten sites performed for the paraYn-embedded sections of the biopsy

specimen. As primary antibodies, mouse anti-human T-cellbecame erythematous and then ulcerated. On examination,
three large irregularly shaped ulcers were observed on the (CD45-R0, UCHL-1; Dako, Kyoto, Japan) and mouse anti-

human B-cell (MB1; Bio-Science Products, Emmenbrucke,medial aspect of the right lower leg near the foot joints, and
on the outer dorsal surface of the right foot (Fig. 1). The Switzerland) monoclonal antibodies were used. Almost all
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Fig. 1. The ventral aspect of an intractable ulcer on the right lower leg of the patient.
Fig. 2. Histopathologic feature of the border of the ulcerated lesion showing a striking pseudoepitheliomatous hyperplasia with a moderate
perivascular and periadnexal in� ltration of in� ammatory cells ( ´ 13.2). Inset shows the in� ammatory cells consisting mostly of lymphocytes and
histiocytes without eosinophils ( ´ 100).
Fig. 3. Immunohistochemical analysis of the ulcerated lesion. Most of the in� ltrating cells in the dermis are positive (dark brown) for anti-
human T-cell antiboby (CD45-R0, UCHL-1) ( ´ 50).
Fig. 4. Detection of EBV DNA by PCR. The PCR product (129 bp) of EBV BamHI-W was detected in DNA extracted from the tissue sections
and lymphocytes in the peripheral blood of the patient. Lanes: Molecular-weight markers (M), Raji cells as the positive control (1), distilled
water as the negative control (2), the tissue sections of the ulcerated lesion (3), and lymphocytes in the peripheral blood of the patient (4).
Fig. 5. In situ hybridization of EBV-encoded Small RNAs (EBER) on the ulcerated lesions. (a) EBER positive dark-brown cells were detected
in many in� ltrating cells ( ´ 33); (b) EBER was not detected in in� ltrating cells of lichen planus (negative control ´ 33).

in� ammatory cells in the dermis were positive for the anti- studied. ELISA was performed as described previously (1).
The antigen-antibody complex was detected with ortho-human T-cell antibody (Fig. 3), but were negative for the anti-

human B cell antibody (data not shown). phenylenediamine (Ortho Diagn. Syst. Ratian, NJ, USA). In the
patient’s serum, the titer to A. albopictus was still detected at
1:6,400. The antibody to A. togoi was detected at 1:3,200 butIdenti� cation of the causative mosquito species by enzyme-linked

immunosorbent assay (ELISA) and immunoblot analysis. not at 1:6,400. C. tritaeniorhynchus and C. pipiens pallens were
detected only at 1:100, respectively. The antibodies in the controlFour species of mosquitoes, Culex (C.) pipiens pallens,

C. tritaeniorhynchus, Aedes (A.) togoi and A. albopictus were serum were detected only at 1:100 for all mosquitoes.
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Proteins in the mosquito extracts were separated by sodium Interestingly, the patient had extremely high antibody titers
against EBV, indicating that he suVered from chronic activedodecyl sulphate-polyacrylamide gel electrophoresis (SDS-

PAGE) (3). Immunoblotting was performed with the ABC EBV infection (11). Furthermore, EBV DNA was detected in
the cutaneous lesion of mosquito-bite as well as in the peri-(avidin-biotin complex) method using Vectastain ABC-AP Kit

(Vector Lab. Buringame, CA, USA). Colour development was pheral blood lymphocytes. EBER positive cells were observed
in the in� ammatory in� ltrate in the ulcerated lesion. Theperformed by the alkaline phosphatase method. Proteins with

molecular weight of 16, 19, 26 and 31 kDa were detected in in� ammatory cells were positive for T-cell marker. These data
suggest a signi� cant relationship between MH and EBV infec-the extracts of A. albopictus and proteins with 17 and 31 kDa

were detected in the extracts of A. togoi. Proteins were not tion in T cells. It remains to be studied why EBV-infected
T cells in� ltrate the ulcerated lesion of mosquito-bite.detected in the extracts of either C. pipiens pallens or

C. tritaeniorhynchus. ELISA and immunoblot analysis suggest It was a striking clinical feature of this patient that the
skin ulcers were resistant to common topical treatments.that the causative mosquitoes are probably Aedes species,

which are common in Japan. Histologically, the edges of ulcers showed pseudoepitheliomat-
ous hyperplasia and the ulcers did not show speci� c granulom-

Detection of EBV DNA by polymerase chain reaction (PCR).
atous changes. These clinical and histologic � ndings are similar

Samples of the patient were obtained from the cutaneous
to those of pyoderma gangrenosum (PG). However, our

lesions of mosquito-bite on his � rst visit to our clinic in August
patient did not show a progressive enlargement of the ulcers,

1997 and from the peripheral blood 8 months later. DNA
as in PG, and the borders of the ulcer were not undermined.

extraction from paraYn-embedded sections of the biopsy
Furthermore, although the etiology of PG remains unknown,

specimen and peripheral blood lymphocytes were performed
pathergy has been proposed in the pathogenesis, which means

as previously described (4). Lymphocytes were separated by
the development of new PG lesions or aggravation of existing

Ficoll-Conray (5). The primers were designed to amplify a
ones following trivial trauma (12, 13). Our patient did not

129-base pair segment in the BamHI-W region of EBV genome,
have any clinical manifestations for pathergy and mosquito-

as previously described (6). PCR consisted of 34 cycles of
bite was a de� nite etiologic factor. We therefore believe that

denaturation at 94°C for 1 min, annealing at 58°C for 1 min,
the pathogenesis of ulcer formation in MH is diVerent from

and extention at 72°C for 1 min. DNA extracted from an
that in PG.

EBV-infected cell line Raji and distilled water were used as
T cells produce cytokines, such as epidermal growth factors

the positive and negative controls, respectively. The PCR
and � broblast growth factors, that directly stimulate the

product (129 bp) was detected in DNA extracted from the
proliferation of vascular cells and � broblasts, suggesting that

sections ( lane 3), lymphocytes of the patient ( lane 4) and Raji
T cells play an important role in promoting wound healing

cells ( lane 1), but not detected in the negative control ( lane
(14). Thus, delayed healing of the ulcers can result from

2) (Fig. 4).
dysfunction of T cells impaired by EBV infection.

In our patient, combined treatment with oral and localIn situ hybridization of EBV-encoded small RNAs (EBER). In
situ hybridization was carried out in paraYn-embedded sec- administration of corticosteroids was very eVective if given

immediately after the mosquito-bites, thus con� rming ations of the biopsy specimen using a digoxigenin labelled
EBER-1 30 base oligonucleotide probe. The sequence used previous report by Tokura et al. (10).

Exaggerated mosquito-bite reactions may be associated withwas 5 ¢ -AGA CAC CGT CCT CAC CAC CCG GGA CTT
GTA-3 ¢ as previously described (7, 8). Brie� y, deparaYnized chronic lymphoproliferative disorders such as lymphocytic

leukemia (15). Furthermore, many patients with MH havesections were dehydrated and pretreated with pepsin, then
hybridized with the � uorescein-conjugated EBER oligonucleo- died of hemophagocytic syndromes, such as malignant histi-

ocytosis and virus-associated hemophagocytic syndrome (16).tides. Colour solution was prepared with bromochloroindolyl-
phosphate and nitroblue tetrazolium (Nichirei Co., Tokyo, On the other hand, EBV is closely associated with T-cell and

natural killer cell proliferation (2) and lymphomas (17). MHJapan). The sections were counterstained with Kernechtrot.
As a negative control, paraYn-embedded sections of lichen may therefore be one of the prodromal phenomena of

EBV-associated lymphoproliferative diseases or histiocyticplanus were used. EBER was detected in almost all in� am-
matory cells of the bite lesion (Fig. 5a) but not in the in� am- proliferative diseases.
matory cells of lichen planus (Fig. 5b).
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