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Enhancement of allergic skin wheal responses in patients with
atopic eczemal/dermatitis syndrome by playing video games
or by a frequently ringing mobile phone

H. Kimata
Ujitakeda Hospital, Kytoto Prefecture, Japan

Abstract Background Playing video games causes physical and psychological stress, including
increased heart rate and blood pressure and aggression-related feelings. Use of mobile phones
is very popular in Japan, and frequent ringing is a common and intrusive part of Japanese
life. Atopic eczema/dermatitis syndrome is often exacerbated by stress. Stress increases serum
IgE levels, skews cytokine pattern towards Th2 type, enhances allergen-induced skin wheal
responses, and triggers mast cell degranulation via substance P, vasoactive intestinal peptide
and nerve growth factor.

Materials and methods (1) In the video game study, normal subjects (z = 25), patients with
allergic rhinitis (z = 25) or atopic eczema/dermatitis syndrome (z = 25) played a video game
(STREET FIGHTERII) for 2 h. Before and after the study, allergen-induced wheal responses,
plasma levels of substance P, vasoactive intestinal peptide and nerve growth factor, and
in vitro production of total IgE, antihouse dust mite IgE and cytokines were measured. (2) In
the mobile phone study, normal subjects (z = 27), patients with allergic rhinitis (z = 27) or
atopic eczema/dermatitis syndrome (z = 27) were exposed to 30 incidences of ringing mobile
phones during 30 min. Before and after the study, allergen-induced wheal responses, plasma
levels of substance P, vasoactive intestinal peptide and nerve growth factor were measured.

Results Playing video games had no effect on the normal subjects or the patients with allergic
rhinitis. In contrast, playing video games significantly enhanced allergen-induced skin wheal
responses and increased plasma levels of substance P, vasoactive intestinal peptide and nerve
growth factors in the patients with atopic eczema/dermatitis syndrome. Moreover, playing
video games enhanced in vitro production of total IgE and anti-house dust mite IgE with
concomitant increased production of IL-4, II.-10 and II.-13 and decreased production of
IFN-yand IL-12 in the patients with atopic eczema/dermatitis syndrome. However, exposure
to frequently ringing mobile phones significantly enhanced allergen-induced skin wheal
responses, plasma levels of substance P, vasoactive intestinal peptide and nerve growth factors
in the patients with atopic eczema/dermatitis syndrome, but not in the normal subjects or
the patients with allergic rhinitis.

Conclusion Playing video games enhanced allergic responses with a concomitant increased
release of substance P, vasoactive intestinal peptide and nerve growth factor, and skewing
of the cytokine pattern toward Th2 type in the patients with atopic eczema/dermatitis
syndrome. In addition, exposure to frequently ringing mobile phones also enhanced allergic
responses with a concomitant increased release of substance P, vasoactive intestinal peptide
and nerve growth factor Collectively, high technology causes stress, which in turn may
aggravate symptoms of atopic eczema/dermatitis syndrome.
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Introduction

Video games are now widely played, and it has been reported
that playing video games causes physical and psychological
stresses, including increased heart rate and blood pressure,
sleep deprivation and aggression-related thoughts and
feelings [1-4]. Use of mobile phones is very popular in
Japan, and frequent ringing is a common and intrusive part
of the Japanese life-style.

Atopic eczema/dermatitis syndrome (AEDS) is often
exacerbated by stress. Stress increases serum IgE levels in
patients with AEDS [5], skews the cytokine pattern towards
Th2 type in patients with bronchial asthma [6,7], enhances
allergen-induced skin wheal responses and in vitro IgE
production in patients with allergic rhinitis (AR) [8], and
triggers mast cell degranulation via substance P (SP) or
vasoactive intestinal peptide (VIP) [9,10]. Nerve growth
factor (NGF) also triggers mast cell degranulation, and
stress enhances plasma NGF levels in healthy subjects
[11-13]. Moreover, plasma SP, VIP and NGF levels are
elevated in patients with AEDS [14,15]. In contrast, it has
been previously reported that laughter caused by viewing
a humorous video (Modern Times featuring Charlie
Chaplin) reduced allergen-induced skin wheal responses in
patients with AEDS [16]. These reports prompted the
author to study whether playing video games or exposure
to frequently ringing mobile phones modulates allergen-
induced skin wheal responses, plasma levels of SP, VIP and
NGTF, and i vitro production of IgE and cytokines in atopic
patients.

Methods

In the video game study, after obtaining informed consent,
25 normal subjects (13 women and 12 men, mean age
24 years, range 21-31 years), 25 patients with moderate
AR (12 women and 13 men, mean age 23 years, range
21-32 years) by daytime nasal symptom score [17] and 25
patients with moderate AEDS (13 women and 12 men,
mean age 24 years, range 21-33 years) by SCORAD index
[18] were studied. In the mobile phone study, after obtaining
informed consent, 27 normal subjects (14 women and 13
men, mean age 35 years, range 22—42 years), 27 patients
with mild AR (14 women and 13 men, mean age 32 years,
range 21-41 years) and 27 patients with mild AEDS (14
women and 13 men, mean age 33 years, range 23—44 years)
were studied. All of the AR patients and AEDS patients were
allergic to both house dust mite (HDM) and Japanese cedar
pollen (JCP), but not to latex.

Patients with AR were treated with oral antiallergic
medication, oxatomide (60 mgday™!) (Kyowa Hakkou,
Industries, Ltd. Osaka, Japan), while patients with AEDS
were treated with oxatomide (60 mg day ') and skin care,
including washing with povidone iodine and application of
the nonsteroidal anti-inflammatory ointment, azulen. Half-
life of oxatomide was 5 h [19]. They did not take oxatomide
for 72 h before the study, thus oxtomide was not able to

modulate the skin wheal responses and plasma parameters
measured.

In the video game study, all of the subjects began to play
the video game (STREET FIGHTER II) at 09:30 h and
before (09:00 h), and after playing for 2 h (11:30 h), blood
was drawn and skin prick tests were performed using HDM,
JCP and latex allergen, histamine (10 mg mL™) as well as
control solution, and 15 min later wheal sizes were meas-
ured by medical staff who were blind to the study [16]. All
of the normal subjects and patients were unfamiliar with this
type of video game. Mononuclear cells were separated from
the blood, and they were cultured (2 x 10°/0-2 mL well™")
with HDM allergen (0-1 ng mL™") in DME medium
supplemented with Ham’s nutrient (DMA/F-12 G, Sigma
Chemical Co., St. Louis, MO) for 14 days, and production
of total IgE and anti-HDM IgE was measured as previously
reported [20,21]. In addition, mononuclear cells were
cultured (2 x 10°/0-2 mL well™?) with HDM allergen
(100 ng mL™) for 5 days, and production of IL-4, IL-10,
IL.-12, IL.-13 and IFN-y was measured by ELISA (R & D
Systems, Inc. Minneapolis, MN) [20]. Plasma levels of SP,
VIP and NGF were measured by ELISA of Peninsula
Laboratories Inc. (Belmont, CA) and Boehringer Mannheim
Corp. (Mannheim, Germany), respectively, according to
the manufacturers’ protocol.

In the mobile phone study, all the subjects began to view
a 30-min non-humorous video featuring weather informa-
tion at 09:30 h, while mobile phones (Toshiba C451T) rang
every minute. The ringing was stopped after 10 s. Thus,
subjects were exposed to 30 incidents of ringing during
30 min. The weather information video was the same as in
the previous study [16]. Before and after the study, blood
was drawn and skin prick tests were performed, and plasma
parameters and skin wheal responses were measured as in
the video game study. Statistical analysis was performed
with the Student’s two-tailed z-test.

Results

As shown in Table 1, playing video games had no effect on
wheal responses or plasma levels of SP, VIP and NGF in
the normal subjects or in the patients with AR. In contrast,
playing video games enhanced wheal responses induced by
HDM and JCP in patients with AEDS. This was not a result
of enhanced non-specific irritation of the skin histamine
or control solution. Enhancement was allergen-specific,
as no wheal responses were induced by latex, to which the
patients with AEDS were not sensitized. Enhancement
of wheal responses was still significant (> < 0-01) after 2 h
(10-1 £ 05 mm by HDM and 9-8 £ 0-4 mm by JCP), but
not after 4 h (9-1 £ 0-4 mm by HDM and 7-9 £ 0-4 mm by
JCP). Plasma levels of SP, VIP and NGF were elevated by
playing video games in the patients with AEDS. In another
experiments, the effects of oxatomide (60 mgday ') on
enhancement of plasma SP, VIP and NGF in the patients
with AEDS (z = 9) were studied. Patients took oxatomide,
and then played the video game. Oxatomide did not prevent
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Table 1 Effect of playing video games on skin wheal responses and plasma variables

Normal AR AEDS
Before After Before After Before After
Skin wheal (mm)
HDM 0-0 (0-0) 0-0 (0-0) 82 (0-4) 84 (0-3) 84 (0-3) 12+6 (0-5)"
JCP 0-0 (0-0) 0-0 (0-0) 7-7 (0-3) 7-9 (0-3) 7-4 (0-3) 115 (0-5)"
Latex 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0)
Histamine 60 (0-2) 5.8 (0-2) 63 (0-2) 6-4 (0-2) 61 (0-2) 6-2 (0-2)
Control solution 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0)
Plasma (pg mL™)
SP 43-4 (1-9) 41-9 (1-7) 55-2 (1-7) 58-4 (1-6) 79-3 (2-8) 132-4 (3-8)"
VIP 11-7 (0-5) 12:3 (0-6) 18:5 (0-9) 18:9 (0-9) 22:4 (0-9) 347 (1-1)"
NGF 129 (7) 120 (6) 612 (6) 629 (7) 1879 (79) 2893 (93)"

Effects of playing video games on skin wheal responses by house dust mite (HDM), Japanese cedar pollen (JCP), latex, histamine and
control was studied in normal subjects (normal), patients with allergic rhinitis (AR) and patients with atopic eczema/dermatitis syndrome

(AEDS).

Simultaneously, plasma levels of substance P (SP), vasoactive intestinal peptide (VIP) and nerve growth factor (NGF) were measured.

Values are the mean (SEM).
*Significant enhancement (P < 0-001).

Table 2 Effect of playing video games on in vitro production of IgE and cytokines

In vitro production (ng mL™)

Normal AR AEDS

Before After Before After Before After
Total IgE <03 <03 12-5 (0-5) 12-7 (0-6) 13-5 (0-6) 217 (0-1)"
Anti-HDM IgE <03 <03 35 (0-2) 3-7 (0-2) 33 (0-2) 57 (0-3)"
114 43 (2) 39 (2) 313 (12) 320 (15) 459 (14) 738 (25)
IL-10 13 (1) 11 (1) 102 (7) 110 (7) 118 (7) 195 (10)"
IL-13 31 (2) 33 (2) 224 (10) 136 (10) 289 (10) 491 (15)"
IFN-y 42 (3) 40 (3) 105 (4) 100 (2) 118 (4) 67 3t
1L-12 14 (1) 15 (1) 82 (2) 85 (2) 89 (3) 52 ()t

See legend for Table 1.

Values are mean (SEM).

*Significant enhancement (P < 0-001).
TSigniﬁcant reduction (P < 0-001).

HDM, house dust mite; AEDS, atopic eczema/dermatitis syndrome.

enhancement of plasma parameters caused by playing video
games: plasma levels of SP, VIP and NGF (pg mL™', mean
+ SEM) were 83-4 £ 2:5, 25-3 £ 1-2 and 1993 * 85 before
playing video games and 1309+ 3-2, 36-7+1-3 and
2925 + 97 after playing video games.

As shown in Table 2, playing video games did not mod-
ulate in vitro production of IgE or cytokines (IL-4, IL-10,
I1.-12, IL-13 and IFN-y) in the normal subjects or in the
patients with AR. However, playing video games enhanced
in vitro production of total IgE and anti-HDM IgE with con-
comitant increased production of IL.-4, II.-10 and IL-13
and decreased production of IFN-y and IL-12 in the
patients with AEDS. To test the psychological effect of the
skin test and blood draw, a control group (the same 25
patients with AEDS) were tested at a 2-h interval without
playing video games. Neither skin wheal responses (mm,
mean £ SEM) induced by HDM (85 £ 0-3 vs. 8-2 £ 0-3)

or by JCP (7-1 £ 0-3 vs. 7-3 £ 0-3) nor plasma levels (pg mL™)
of SP (73 £ 3 vs. 751 3),VIP (20+ 1 vs. 18 £ 1) or NGF
(1814 £ 74 vs. 1832 + 80) were changed. In vitro production
(ng mL™") of IL-4 (421 + 16 vs. 405 + 15), IL-10 (102 + 8
vs. 108 £9), IL-13 (234 £ 10 vs. 215+ 11), IFN-y (93 £ 5
vs.98 = 6) or IL-12 (81 + 3 vs. 87 £ 4) were also unchanged.
These results implied playing video games significantly
elevated systolic blood pressure (mmHg, mean £ SEM) in
the patients with AEDS (109 £ 4 vs. 131 £5) (P<0-001),
but not in the normal subjects (112 +4 vs. 110 £ 4) or the
patients with AR (107 £ 4 vs. 111 % 4). In addition playing
video games significantly increased heart rate (b.p.m.) in the
patients with AEDS (68-7 £ 1-4 vs. 80-2 £ 1-8) (< 0-001),
but not in the normal subjects (69-7 £ 15 vs. 70-3 £ 1-7)
or the patients with AR (68:9 = 1:5 vs. 69-8 + 1-6).

As shown in Table 3, the wheal responses induced by
HDM and JCP in the mobile phone study were significantly
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Table 3 Effect of frequently ringing mobiles phones on skin wheal responses and plasma variables

Normal AR AEDS
Before After Before After Before After
Skin wheal (mm)
HDM 0-0 (0-0) 0-0 (0-0) 7-3 (0-4) 7-6 (0-4) 7-1 (0-4) 96 (0-5)"
JCP 0-0 (0-0) 0-0 (0-0) 9-4 (0-5) 92 (0-5) 9-1 (0-4) 11-8 (0-5)"
Latex 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0)
Histamine 5-8 (0-2) 56 (0-2) 6-1 (0-3) 6-2 (0-3) 6-4 (0-3) 6-2 (0-3)
Control solution 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0) 0-0 (0-0)
Plasma (pg mL™)
SP 42-2 (1-7) 40-2 (1-6) 63-8 (2-5) 65-2 (2-8) 85-3 (3-9) 117-4 (4-5)"
VIP 12-1 (0-6) 11-3 (0-5) 177 (0-8) 185 (0-9) 21-7 (0-8) 32:5 (1-0)"
NGF 122 (6) 110 (5) 284 (11) 267 (10) 873 (42) 1133 51)°

Subjects received 30 incidences of ringing mobile phones, and skin wheal responses and plasma levels of SP,VIP and NGF were measured.

Values are mean (SEM).
*Signiﬁcant enhancement (P < 0-001).

HDM, house dust mite; JCP, Japanese cedar pollen; SP, substance P; VIP, vasoactive intestinal peptide; HGF, nerve growth factor;

AEDS, atopic eczema/dermatitis syndrome.

enhanced in the patients with AEDS, but not in the normal
subjects or the patients with AR. Again, this was allergen-
specific, as wheal responses by latex, histamine or control
solution were not enhanced. Plasma levels of SP, VIP and
NGF were elevated by the ringing in the patients with
AEDS, but not in the normal subjects or the patients with
AR. The different NGF levels in Tables 1 and 3 resulted
from the severity of the diseases, as previously reported
[14,15]. Exposure to frequently ringing mobiles phones
significantly elevated systolic blood pressure (mmHg, mean
+ SEM) in the patients with AEDS (111 % 4 vs. 138 £5)
(P<0-001), but not in the normal subjects (108 + 4 vs.
111 % 4) or the patients with AR (110 £ 4 vs. 114 + 5). Fre-
quent exposure to the ringing of mobile phones significantly
increased heart rate (b.p.m.) in the patients with AEDS
(68-1 £1-3vs.82:4 £ 1-9) (P <0-001), but not in the normal
subjects (69:6 + 1-7 vs. 70:2 £+ 1-8) or the patients with AR
(68:5+1:6 vs. 69-3£1:7).

Again, taking oxatomide (60 mg) did not prevent the
elevation of plasma parameters by exposure to ringing. The
effect of exposure to ringing was studied in six patients with
AEDS who took oxatomide. Plasma levels of SP, VIP and
NGF (pg mL™!, mean + SEM) were 81-2 +2-3,20-9 + 1-4
and 825 * 50, respectively, before exposure to the ringing
mobile phones and 1252:0 + 4-0,35-6 £ 1-3 and 1328 + 67,
respectively, after exposure.

Discussion

Atopic eczema/dermatitis syndrome is often exacerbated by
stress. The enhanced allergen-induced, but not histamine-
induced, skin wheal responses suggest that playing video
games and exposure to frequently ringing mobiles phones
may be stressful to patients with AEDS, as indicated by the
enhanced IgE-mediated release of histamine. This may be
a result of enhanced release of SP, VIP and NGF, as playing

video games and exposure to frequently ringing mobiles
phones increased plasma levels of SP, VIP and NGF, which
have been reported to induce mast cell degranulation [9-
11]. In addition, playing video games enhanced in vitro
allergen-induced IgE production in the patients with
AEDS, which agrees with the report that stress enhances
serum IgE levels in patients with AEDS [5]. It has been
reported that stress down-regulates Thl cytokine (IFN-y
and IL-2) and up-regulates Th2 cytokine (IL-4, IL-5, and
IL-6) production [6]. In addition, the author has shown that
playing video games down-regulates Thl cytokine (IFN-y
and I1.-12) and up-regulates Th2 cytokine (IL-4, IL.-10 and
IL-13) production. Collectively, playing video games
skewed the cytokine pattern toward Th2 type, which in turn
enhanced production of total IgE and anti-HDM IgE in the
patients with AEDS. These results indicate that although
playing video games may be amusing, it enhances allergic
responses in patients with AEDS. This effect was not confined
to aggressive video games. Similar results were observed while
the patients played non-aggressive video games, including
SUPER MARIO KART and Perfect Eleven (data not shown).

In contrast to the patients with AEDS, playing video
games or exposure to frequently ringing mobiles phones
had no effect on the normal subjects or the patients with AR.
The author also studied the effect of playing video games
or exposure to frequently ringing mobile phones on patients
with bronchial asthma (z = 20). Playing video games failed
to induce wheal response (mm, mean = SEM) by HDM
(8-9 £ 0-5 at baseline vs. 8-5 *+ 0-0 after playing video games)
or JCP (5-4 + 0-3 at baseline vs. 5-6 £ 0-3 after playing video
games). The frequently ringing mobile phones also had
no effect on wheal responses induced by HDM (8:6 + 0-5
vs. 8:8 £ 0-5) or by Japanese cedar pollen dust (5-2+0-3
vs. 5:0 £ 0-3) in patients with bronchial asthma. Thus,
aggravation of allergic responses by playing video games or
exposure to frequent ring of mobile phones may be specific
to patients with AEDS. This is important in the treatment
of patients with AEDS, as stress in daily life aggravates
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symptoms in AEDS. Although the experimental condition
of exposure to frequent ringing may not be similar to the
situation in daily life, exposure to incessant ringing of
mobile phones is not unusual when travelling by train in
Japan. In another study, writing mail on mobile telephones
for 2 h enhances allergen-induced skin wheal responses and
increases plasma levels of SP,VIP and NGF in patients with
AEDS, but not in normal subjects, patients with AR or
bronchial asthma (manuscript in preparation).

The pathogenesis and aggravating factors for AEDS are
multiple, including IgE-mediated allergic responses, delayed
immune responses, and environmental and psychological
factors. Stress aggravates AEDS, while AR is a IgE-
mediated allergic response and usually is not stress related
[5,22]. This difference may be one of the reasons for the
different responses to stress by playing video games and
exposure to frequently ringing mobiles phones between
AEDS patients and AR patients.

These results indicate that high technology in modern
world may be stressful to patients with AEDS, and it
may play a role in aggravating allergic symptoms. A study
is currently in progress to alleviate technology-related stress.

References

—

Segal KR, Dietz WH. Physiologic responses to playing a video

game. Am § Dis Child 1991;145:1034—6.

2 Anderson CA, Bushman B]J. Effects of violent video games on
aggressive behavior, aggressive cognition, aggressive affect,
physiological arousal, and prosocial behavior: a meta-analytic
review of the scientific literature. Psychol Sci 2001;12:353-9.

3 Robinson TN, Wilde ML, Navracruz L.C, Haydel KF,
Varady A. Effects of reducing children’s television and video
game use on aggressive behavior: a randomized controlled trial.
Arch Pediatr Adoles Med 2001;155:17-23.

4 Tazawa Y, Okada K. Physical signs associated with excessive
television-game playing and sleep deprivation. Pediarr Int
2001;43:647.

5 Buske-Kirschbaum A, Gierens A, Hollig H, Hellhammer DH.
Stress-induced immunoglobulin is altered in patients with
atopic dermatitis. ¥ Neuroimmunol 2002;129:161-7.

6 Kang D-H, Coe CL, McCarthy DO, Jarjour NN, Kelly EA,
Rodriguez R et al. Cytokine profiles of stimulated blood
lymphocytes in asthmatic and healthy adolescents across the
school year. ]J. Interferon. Cyrokine Res 1997;17:481-7.

7 Liu LY, Coe CL, Swenson CA, Kelly EA, Kita H, Busse WW.
School examinations enhance airway inflammation to antigen
challenge. Am ¥ Respir Crit Care Med 2002;165:1062-7.

8 Kimata H. Enhancement of allergic skin responses by total sleep

10

11

12

13

14

15

16

17

18

19

20

21

22

517

deprivation in patients with allergic rhinitis. Int Arch Allergy
Immunol 2002;128:351-2.

Singh LK, Pang X, Alexacos N, Letoureneau R,
Theoharides TC. Acute immobilization stress triggers skin
mast cell degranulation via corticotropin releasing hormone,
neurotensin, and substance P. A possible link to neurogenic skin
disorders. Brain Behav Immun 1999;13:225-39.

Singh LK, Boucher W, Pang X, Letourneau R, Seretakis S,
Green M et al. Potent mast cell degranulation and vascular
permeability triggered by urocortin through activation of
corticotropin-releasing hormone receptors. ¥ Pharmacol Exp
Ther 1999;288:1349-56.

Pearce FL, Thompson HL. Some characteristics of histamine
secretion from rat peritoneal mast cells stimulated with nerve
growth factor. ¥ Physiol 1986;372:379-93.

De Simmone R, Alleva E, Tirassa P, Aloe L. Nerve growth
factor released into the bloodstream following intraspecific
fighting indices mast cell degranulation in adult male mice.
Brain Behav Immun 1990;4:74—81.

Aloe L, Bracci-Laudiero L, Alleva E, Lambiase A, Micera A,
Tirassa P. Emotional stress induced by parachute jumping
enhances blood nerve growth factor and the distribution of
nerve growth factor receptors in lymphocytes. Proceedings of the
Natl Acad Sci USA 1994;91:10440—4.

Toyoda M, Nakamura M, Makino T, Hino T, Kagoura M,
Morohashi M. Nerve growth factor and substance P are useful
plasma markers of disease activity in atopic dermatitis. Br ¥
Dermatol 2002;147:71-9.

Kimata H. Starvation reduces allergen-induced skin wheal
responses and plasma substance P and vasoactive intestinal
peptide in patients with atopic eczema/dermatitis syndrome.
Eur ¥ Clin Invest 2002;32:785-6.

Kimata H. Effect of humor on allergen-induced wheal
reactions. JAMA 2001;285:738.

Philip G, Malmstrom K, Hampel FC, JrWeinstein SF,
LaForce CF, Ratner RH ez al. For the Montelukast spring
rhinitis study group. Montelukast for treating seasonal allergic
rhinitis: a randomized, double-blind placebo-controlled trial
performed in the spring. Clin Exp Allergy 2002;32:1020-8.
Kunz B, Oranje AP, Labreze L, Stalder JF, Ring J, Taieb A.
Clinical validation and guidelines for the SCORAD index:
Consensus report of the European Task Force on Atopic
Dermatitis. Dermatology 1997;195:10-9.

Kimata H. Increased SPT reactions in fatty liver. Allergy
2001;56:798-9.

Kimata H, Fujimoto M, Ishioka C, Yoshida A. Histamine
selectively enhances human immunoglobulin E (IgE) and IgG4
production induced by anti-CD58 monoclonal antibody. ¥ Exp
Med 1996;184:357—64.

Kimata H. In vitro production of Ige antibody to latex. Allergy
2001;56:914.

Kilpelainen M, Koskenvuo M, Heleniusm H, Terho EO.
Stressful life events promote the manifestation of asthma and
atopic diseases. Clin Exp Allergy 2002;32:256—63.

© 2003 Blackwell Publishing Ltd, European Journal of Clinical Investigation, 33, 513517



