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Background: The mediators produced from a type | allergic

reaction have not yet been able to explain the pathogenesis of Abbreviations used

atopic dermatitis (AD). AD: Atopic dermatitis

Objective: The purpose of this study was to elucidate the HPF: High-power field

involvement of leukotriene (LT) B, produced from a type | LPR: Late-phase response

allergic reaction in the pathogenesis of AD. LT: Leukotriene

Method: The release of LTB, was measured both in vitro, in NCA: Neutrophil chemotactic activity
passively sensitized and antigen-challenged human skin slices, PG: Prostaglandin

as well as in vivo, in skin chambers on patients with AD.

Results: LTB, was released from in vitro human skin by stimu-
lation of the antigen (54.9 + 14.6 pg/g wet weight of skin by
antigen challenge and 28.0 + 11.1 pg/g in control skiR,<

.002). Antigen-specific release of LTRand histamine was also Histopathologic changes at the inflammatory lesions
observed in vivo in nonlesional skin from the patients with AD of AD are nonspecific but consist of acanthosis, spongio-
by using the skin chamber technique. sis in the epidermis, and a dermal infiltrate mainly com-
Conclusion: LTB, release during type | allergic reaction in posed of mononuclear leukocytes, with a lesser degree of
human skin has been determined in vitro. The released LTB neutrophils and eosinophils. These granulocytes are

possibl)_/ contributes to ceIIuIar' response at the acute inflamma- observed mainly in acute eczematous lestorte cellu-
tory lesion of AD. (J Allergy Clin Immunol 1999;103:663-70.) lar response in this disease is comparable to urticaria,
Key words:Atopic dermatitis, type | allergy, late-phase response, another representative cutaneous allergic disease.
histamine, leukotriene Bneutrophil chemotactic activity The mast cell is known to play an important role in
type | allergic reactions and to release many inflammato-
Atopic dermatitis (AD) is a chronic inflammatory ry mediators, such as histamifigrostaglandin (PG)
skin disease that frequently occurs in patients with a peiD,,” and leukotriene (LT) £8 Among the mediators, his-
sonal or family history of atopy. Although the pathogen-tamine plays an important role by evoking a vascular
esis of AD is still unknown, many observations suggesiresponse and probably itching, which are important clin-
that an IgE-mediated reaction contributes to the pathoical symptoms in AD, although the cellular response in
genesis of AD. Serum IgE levels are elevated in 80% olesions of AD cannot be explained by histamine.
patients with ADL2 Antigen-specific IgE antibodies are A type | allergic reaction is sometimes accompanied
also frequently positive against many environmentalby a late-phase response (LPR). Histologically, the LPR
allergens, and skin tests for various allergens show posis characterized by cellular infiltrate, especially neu-
itive reactions in the immediate ph&s€These findings trophils and eosinophils, as well as mononuclear @ells.
suggest that many patients with AD are sensitized byThis histologic feature suggests that some chemotactic
various allergens and thus may react with an inflammafactors are involved in the LPR. Among many chemotac-
tory response. tic compounds, LTBis known to be a potent chemoat-
tractant for leukocyteX) although its cellular source in
cutaneous allergic reactions has not yet been identified.
— o o Intradermal injection of LTBprovokes transient erythe-
From the Department of Dermatology, Hiroshima University School of Med- . . . . . .
icine, Hiroshima. ma and persistent induration with the histologic change
Received for publication Mar 13, 1998; revised Nov 9, 1998; accepted forOf neutrophil infiltration!! These changes suggest that
publication Nov 30, 1998. LTB, is possibly involved in the development of LPR.
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TABLE I. Skin reactions against 4 environmental aller- CAP-RAST method with a commercial kit (Pharmacia CAP Sys-
gens and 3 food allergens in patients with AD tem; Kabi Pharmacia Diagnostics, Uppsala, Sweden).
Anti WFR (% LPR (% R . .
oo el ™ " Release of mediators in vitro from human
House dust mite 68.5 72.2 skin
Candidaspp 59.3 66.7 .
Japanese cedar 27.8 315 Tyrode solution (NaCl, 137 mmdi KCI, 2.7 mmot};
Ragweed 75 17.0 NaH,PO,, 0.42 mmotl; NaHCO; 11.9 mmot}; MgCl, 0.5
Egg 5.9 59 mmolL, CaCl, 1.8 mmotl, and glucose, 5.6 mmd) was used as
Cow's milk 6.0 12.0 a buffer solution for all experiments in this study.
Soybean 20 4.0 To demonstrate the release of inflammatory mediators from

cutaneous type | allergic reactions, we performed an in vitro exper-
Data are expressed as percentage of positive reaction against each allergeiinent. This experiment has been used as a model of cutaneous type
WFR,Wheal-and-flare response. | allergic reaction in vitrd.
Mastectomized human skin was used. Adipose tissue was gently
removed, and the skin was cut into small 5 mt5 mm pieces by
ment of LTB, produced by allergen stimulation in the using a hand microtomb. The sliced skin was passively sensitized
pathogenesis of AD. for 90 minutes, with 20% of the serum containing a high titer of IgE
antibody against house dust mite antigen in RPMI-1640. After sen-
METHODS sitiza_tion, thg skin was washed with'Ca- anq Mg+—free Tyrodg
i solutions 3 times to remove the serum and incubated for 20 minutes
Patients at 37°C with 100ug/mL mite antigen in Tyrode solution. House
Fifty-four patients with AD who were 8 to 48 years of age (mean dust mite antigen was donated as the lyophilized crude extrBet of
+ SD, 21.8 + 7.2 years; 28 men and 26 women) were involved infarinae from Torii Co, Ltd. The supernatant and skin slices were
this study. The patients were classified as having moderate to seveseparated immediately after discontinuation of the reaction by
AD according to the grading of severity by Rajka and Langeland. means of an ice-cold bath.
The patients had received no topical treatment except for white ~For the assay of histamine, the supernatant of the reaction mix-
petrolatum on the examined area and no systemic treatment fcture was stored directly. The residual skin was boiled with Tyrode
more than 3 days before the study. The study was performed durinsolution to extract residual histamine. The extracted residual hista-

a period of clinical remission in each patient. mine was also stored at —70°C until the assay was performed.
. . LTB, was immediately extracted from the supernatant of reac-
Skin reactions tion mixtures as previously reportéBriefly, a supernatant was

Four environmental allergens and 3 food allergens were injecte@cidified by addition of an equal volume of 0.1 mol/L sodium
intradermally on the volar side of the forearm or on the back. Theacetate buffer (pH 3.5), and lipids were extracted by partitioning
volume of each injection was 0.02 mL. Antigens used in the skintwice with 2 volumes of ethyl acetate. The ethyl acetate phases were
reactions wereCandidaspp (1:10000), Japanese cedar (1:1000), evaporated by nitrogen gas, reconstituted with absolute ethanol, and
ragweed (1:1000), egg (1:1000), cow’s milk (1:1000), and soybearStored at —70°C sealed with argon gas until the assay was per-
(1:1000), which were purchased from Torii Co, Ltd (Tokyo, Japan). formed.

House dust mite antigeDérmatophagoides farina®00 AU/mL) In a representative experiment the supernatant of the reaction
was purchased from Hollister-Stier, Miles Inc (West Haven, Conn). Mixture was fractionated by a reversed-phase HPLC. Immediately

The diameters of erythema, wheal, and edema were determinebefore HPLC separation, ethanol was evaporated, and each sample
over the time course (15 minutes, 4 hours, 6 hours, and 8 hours aftiévas reconstituted with a carrier buffer described below. Separations
injection) at each injection site. were achieved with a packed column A-311 (YMC, A-311; ODS, S-

For the evaluation of the immediate-phase response, we used tt5 UM, pore size 120A; YMC Co, Ltd, Kyoto, Japan) containing a
criteria reported by Norma¥3.However, no criteria were available Mobile phase of distilled water, methanol, and acetic acid
for LPR at that time, and therefore we established criteria of our(75:25:0.01 in volume, pH 5.6) at a flow rate of 1 mL/min. The
own in which we defined a positive reaction as an erythematous andetection was performed at a wavelength of 280 nm by a UV detec-

edematous change of more than 5 mm in diameter at any pointtor (intelligent UV/VIS detector, 875-UV; JASCO Corp, Tokyo,
appearing 4, 6, or 8 hours after injection. Japan). Neutrophil chemotactic activity (NCA) and LTiB each

fraction were determined by the method described below.
Histologic examination ] o
To investigate the involvement of LPR in the pathogenesis ofReIease of mediators in vivo from human

AD, biopsy specimens were obtained from the lesional skin of 27Skin (skin chamber technique)
patients with AD and from the site of intradermal injection of the  Experimental protocols were approved by the ethics committee
antigens in nonlesional skin at 15 minutes and 4 hours after injecof Hiroshima University School of Medicine. Informed consent was
tion, as well as from the saline-injected site in 5 patients with AD. obtained from all patients.
The specimen was stained by hematoxylin-eosin, and the concer  Patients with positive skin reactions to house dust mite antigen
trations of infiltrating neutrophils and eosinophils in each high- by intradermal injection in the immediate phase and in the late
power field (HPF) were calculated with the aid of a microscope. phase were involved in the skin chamber study, 8 for the detection
. . .. . of histamine, 4 for PGH and 6 for LTB. Samples were obtained
Sera for sensitization of human skin in vitro by the skin chamber method, which we have previously reported.
Sera for passive sensitization of human skin for in vitro study Briefly, 2 areas of uninvolved skin on the back were abraded with
were obtained from the patients with AD who showed high titers ofthe edge of a scalpel blade to remove the superficial scale and upper
specific IgE antibody against house dust mite allergen. The levels olayers of the epidermis, revealing a smooth glistening surface with-
IgE antibodies in sera exceeded 100 UA/mL, as measured by thout bleeding. A funnel-shaped and silanized glass chamber with an
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TABLE II. Histologic examination in lesions of patients TABLE lIl. Histologic examination in LPRs in patients
with AD with AD

Neutrophils Eosinophils Total cells Neutrophils Eosinophils Total cells
Acute 2735 26+27 41.7+4.2 Antigen/15 min 11+0.3 1.1+0.7 11.6+2.2
Subacute 34+53 41 +3.7 53.9+139 Antigen/4 hr 19.8 + 8.6 13.8 +4.0 48.1+9.9
Chronic 19+28 18+27 43.7+11.5  Buffer/4 hr 49+29 0302 12930
Data are expressed as numbers of neutrophils, eosinophils, and total infil- Biopsy specimens were obtained from 3 sites: 15 mir(dtetgen/15 min)
trating leukocytes in the HPF (mea” + SEM). ) and 4 hourgAntigen/4 hr)after intradermal injection of antigen and 4 hours
Acute Erythema without induration (n = Bubacuteerythema with after intradermal injection of sali@uffer/4 hr) Data are expressed as
induration (n = 16)¢chronic, papular and lichenified (n = 8). numbers of neutrophils, eosinophils, and total infiltrating leukocytes in the

HPF (mean + SEM, n = 5).

inner diameter of 12 mm connected to a short silicon tube at its tail

was placed upside down over each abrasion and held in place WifAmersham International pic). Percent cross-reactivity of the anti-
cyanoacrylate adhesive. The abraded sites were initially washey, 4y 15 several arachidonate derivatives was as follows: 7% for

twice with Tyrode solution to remove exudate induced by the prepaPG\JZ 0.3% for thromboxane 5 0.04% for PGE,, and less than
, 0. . 2

ration. Each chamber was filled with 0.7 mL of Tyrode solution o594 for other substances. The detection limit of this assay was 31
sealed with forceps to avoid contact with air and incubated for l(pg/mL

minutes to obtain a prechallenged sample from each site. On
abraded site was then challenged for 1 hour by 0.7 mL of 15(Hijstamine assay by HPLC
AU/mL mite antigen solution, which was the same solution as use(
in the skin reaction study. The whole fluid was collected, and 0.7
mL of antigen solution was replaced. Three more samples of chan
ber fluid were collected for another 3 hours at 1-hour intervals. The
other abraded site was incubated with Tyrode solution alone as
control in the same time course. The chamber fluid was kept a
—70°C for the assay of histamine and l,Tdter the extraction as
previously described.

Histamine was extracted and measured by reversed-phase HPLC
as described previousfyin brief, 0.5 mL from each sample was
mixed with 0.5 mL of 0.1 N HCI and 1.4 mL of 0.5 N HGI@I-
lowed by centrifugation to obtain a supernatant. Two milliliters of
the supernatant was mixed with 1.0 g of NaCl, 0.8 mL of 5 N
NaOH, and 5.0 mL ofh-butanol followed by centrifugation to
obtain the organic phase. Four milliliters of the organic phase was
mixed with 4.0 mL oh-heptane and 0.4 mL of 0.1 N HCI followed
Assay for neutrophil chemotactic activity by centrifugation to_obtain the acidic phase. The acidic phasg was
stored at —20°C until the HPLC assay was performed. Immediately

~ NCA in the reaction mixture of the in vitro study and each frac- pofore the HPLC assay, 0.26 mL of the sample in the acidic phase
tion after HPLC separation was determined by Boyden’s chambeWas mixed with 0.04 mL of 1 N NaOH and incubated with 0.02 mL

method%S_wit_h human biood neutrophi_ls of more t_h_an 80% purity 4 o 594 o-phthalaldehyde (in methanol) for 45 minutes in an ice-
used as indicator cells. The neutrophils were purified from humareq g path After incubation, the reaction was stopped by adding 0.12
peripheral venous blood obtained from normal control subjects by, o 0.5 N HSO,. The reaction mixture was injected into the
Lymphoprep (Difco Laboratories) centrifugation. Neutrophils were HPLC system 4

suspended at a concentration of B0¢/mL in Tyrode solution with The HPLC system consisted of an LC-4A (Shimazu Co, Kyoto

0.5% BSA. Two hundred microliters of cell suspension was IoadecJapan) with an RF-535 fluorescence monitor (Shimazu do) ope,r—
into the upper well on a cellulose acetate filter (Millipore filter SS, ating at an emission wavelength of 450 nm and an excitation
pore size 3 mm; Nihon Millipore, Kogyo, Japan), and 0.1 mL of \yqyejength of 350 nm. The HPLC column was a Crestpak C18T-
sample aliquot was loaded into the lower well below the f||ter.5 (4.6 mm inner diameter and 250 mm length) purchased from

Duplicat_ed chamber_s were i_ncubat_ed for 90 mihutes at 37°C in ijpsco Corporation. The assay was performed by using a mobile
5% CG, incubator. Filters stained with hematoxylin were mounted, phase of 55% distilled water and 45% methanol in volume with
and cells in 5 random HPFs were enumerated microscopically at 4 11 mol/L NaCl (pH 3.0) with a flow rate of 1 mL/min. Hista-

depth of 60_or 7@m from the surface of the filter. The_ magnitude ine released in the supernatant was expressed as a percentage of
of neutrophil chemotaxis was expressed as neutrophil counts at trthe total histamine content in the skin.

specified depth in an HPF. Harris’ hematoxylin for neutrophil stain

in chemotaxis assay contained 5.0 g of hematoxylin, 50 mL 01RESULTS

ethanol, 100 g of ammonium alum, and 2.5 g of mercuric oxide inL . .

1000 mL of distilled water. Skin reactions

. In all 54 patients with AD, intradermal injections of 4

LTB, radioimmunoassay environmental allergens and 3 food allergens were exam-
The amount of LTR extracted from the reaction mixture in the jned. To evaluate skin reactions in the immediate phase,

in vitro study and from chamber fluid in the in vivo study was deter-\wa sed the criteria reported by NormidrHowever,

mined by an LTB-tritiated assay system (Amersham International there were no suitable criteria for cutaneous LPR at this

plc, Amersham, UK). Percent cross-reactivity of the antibody to,. . -
several arachidonate derivatives was as follows: 0.4% for 20-OHtlme’ and therefore we established our own by defining a

LTB,4, 0.4% for 6-trans LTR and less than 0.05% for other sub- positive reaction as an erythematous and edematous

stances. The detection limit of this assay was 31 pg/mL. change exceeding 5 mm in diameter at 4, 6, and 8 hours
. after injection. Table | shows the results of the skin reac-
PGD, radioimmunoassay tions. The positive rates of immediate responses and

PGD, in the reaction mixture from the chamber fluid in the in LPRs against environmental allergens are higher than
vivo study was determined by a P&Ditiated assay system those against food allergens. In all sites with LPR, a clin-
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Authentic LTB4 TABLE IV. Release of mediators from passively sensi-
‘ tized human skin by stimulation with 100 pug/mL house
30 Y dust mite antigen in vitro

Antigen Control P values

Hl Antigen
1 Control Histamine 18.1+6.2 18+13 .001
NCA 36.8+8.2 152+55 .001
LTB, 54.9+14.6 28.0+11.1 .002

N
o

Data are expressed as mean * SD. Releases of mediators are expressed as
follows: histamine percent release of total histamiid;B,, picograms per

wet weight of skinNCA, neutrophil counts at depth of 60 to [ of

chemotaxis filter. The significance of the difference was examined by
Wilcoxon’s signed-rank test (n = 6).

Chemotactic Index
°

Histologic study

10 20 Biopsy specimens were obtained in 27 patients with
A Fraction No. AD. Table Il shows the results of the histologic examina-
tions. The clinical features at the examined sites were
Authentic LTB4 classified into the following 3 groups: acute erythematous
‘ lesions without induration (n = 3), subacute erythematous
80 ' and indurative lesions (n = 16), and chronic papular and
lichenified lesions (n = 8). The number of infiltrating cells
was determined microscopically in 5 HPFs for each spec-
imen. Although the populations of neutrophils and
eosinophils were less than 10%, these cells were observed
at the perivascular area in any clinical feature.

We also performed histologic examination in the LPR
lesion in 5 patients with AD. Antigen solution was inject-
ed in clinically nonlesional skin, and biopsy specimens
were obtained at 15 minutes and 4 hours after injection,
as well as 4 hours after injection from the saline-injected
site. As shown in Table Ill, neutrophils and eosinophils
10 20 . o . .

were predominantly infiltrating at the site of cutaneous
B Fraction No. LPR: however, at the site of immediate reaction, infiltra-
FIG 1. A, NCA in fractions of HPLC. Reaction mixture of the in vitro tion of neutrophils and eosinophils was not observed.

study was fractionated by reversed-phase HPLC. NCA is . . .
expressed by a chemotactic index (number of neutrophils infil- Release of mediators in vitro

trated by sample/number of neutrophils infiltrated by corre-
sponding buffer). B, LTB, in the fractions of HPLC. LTB, is
expressed as picograms per fraction.

I Antigen
60+ [ Control

pg/ fraction

In all 6 experiments significant amounts of NCA and
LTB,were released from the human skin in vitro samples
in addition to histamine over the first 20 minutes after
ical response to intradermal injection of the antigen isantigen stimulation (Table 1V). This result showed that
observed continuously from the immediate wheal-and-NCA and LTB, were released from type 1 allergic reac-
flare response to the late-phase, erythematous, edemtion, as well as histamine.
tous response.

To compare the rate of LPR between the patients anHPLc study
normal healthy control subjects against house dust mitt In a representative experiment the supernatant of the
antigen, which caused LPR in 72.2% of the patients, wereaction mixture in vitro was fractionated by reversed-phase
also performed skin tests against house dust mite antigeHPLC. NCA in each fraction is shown in FigA, There
in 40 normal healthy control subjects (25 to 41 years oiwere 2 peaks of NCA in all fractions obtained from the anti-
age, 35 men and 5 women) who had not had any atopigen-stimulated sample. The main peak was observed in the
diseases. Eighteen of 40 subjects had positive immediattenth and eleventh fractions, in which authentic } Vi&s
responses, although only 1 subject had a positive LPR. eluted under the same conditions. To confirm this result, the

Although the criteria for the immediate wheal-and- amount of LTB in each fraction was determined by RIA.
flare response was different from that for the LPR, theseLTB,was detected in the same fractions for which the main
figures were similar at both phases. These results shopeak of NCA was observed (FigB),
that many patients with AD are sensitized by some envi:
ronmental allergens and that the patients are capable
inducing LPR after an immediate response to some envi Antigen-stimulated release of histamine was observed
ronmental allergens. during the first hour after antigen challenge (mean +

Release of mediators in vivo
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TABLE V. Release of histamine from abraded human skin of patients with AD stimulated by house dust mite antigen in
vivo

Patient 1 2 3 4 5 6 7 8 Mean + SEM
Before challenge  Antigen 0 0 0 0.2 0.8 0 0 0 0.1+0.1
Control 0 3.2 0 0.4 0 0 0 0 0.5+0.2
0-1 hr Antigen 3.1 12.5 7.8 8.2 11.4 5 25.4 25.4 13.4 +5.1*
Control 0 34 0.4 0.6 11 0 0 0 51+03
1-2 hr Antigen 3.0 11.8 4.2 11.6 10.2 3.5 21.8 17.7 115 +4.4*
Control 0 0 2.5 0 11 1.2 0 8.3 1.6+0.6
2-3 hr Antigen 3.0 11.7 4.4 135 111 4.7 16.8 15.3 11.1 £ 4.2
Control 0 3.1 0.9 0 1.1 0.9 8.4 8.7 29+11
3-4 hr Antigen 0 10.1 4.0 13.6 14.6 4.7 16.8 13.8 10.5 + 4.0*
Control 0 31 0 0 0 0.8 0 125 21+08

Data are expressed as nanograms per site.
*P < .02, antigen-challenged sites versus corresponding buffer sites (Wilcoxon’s signed-rank test).

TABLE VI. Release of PGD, from abraded human skin of patients with AD stimulated by house dust mite antigen in
vivo

Patient 1 2 3 4 Mean + SEM
Before challenge Antigen 90 101 204 153 137 + 26
Control 173 219 158 0 137 +48
0-1 hr Antigen 74 99 192 225 147 + 36
Control 131 102 0 0 58 £+ 34
1-2 hr Antigen 375 113 173 297 239 £ 59
Control 0 122 0 0 30+30
2-3 hr Antigen 225 0 164 179 142 + 49
Control 0 0 0 0 0
3-4 hr Antigen 173 99 132 156 140 £ 16*
Control 0 0 0 0 0

Data are expressed as picograms per site.
*P < .005, antigen-challenged sites versus corresponding buffer sites (paised

TABLE VII. Release of LTB, from abraded human skin of patients with AD stimulated by house dust mite antigen in
vivo

Patient 1 2 3 4 5 6 Mean + SEM
Before challenge Antigen ND ND 17.6 10.5 35.9 30.6 23.7+5.8
Control ND ND 26.8 12.7 26.9 34.8 25.3+4.6
0-1 hr Antigen 242.7 759.6 152.8 117.3 139.9 85.5 282.5 +121.2*
Control 63.0 98.6 47.2 35.4 315 47.0 53.8 £11.0
1-2 hr Antigen 66.6 168.3 63.7 24.4 52.9 38.8 69.6 + 25.5
Control 72.0 103.6 24.0 63.0 28.0 28.4 53.2+14.3
2-3 hr Antigen 101.7 84.6 52.1 34.5 44.9 38.7 51.0 £ 8.9*
Control 71.0 61.4 22.4 33.2 21.4 30.4 40.0+9.4
3-4 hr Antigen 65.8 121.3 54.9 37.4 66.5 50.6 68.4 + 14.3*
Control 58.0 64.0 44.4 18.2 223 26.5 38.9+87

Data are expressed as picograms per site.
*P < .05, antigen-challenged sites versus corresponding buffer sites (Wicoxon’s signed-rank test).

SEM, 13.4 + 5.1 ng/site; n = 8). The release was signifithe challenged site and the control site was observed only
cantly higher than at the control site (0.7 £ 0.3 ng/8ite, in the fourth hour (Table VI). To examine the release of
< .02). The average level of histamine in the chamber eLTB, by the antigen challenge in vivo, as well as in vitro,
the challenged site was over 10 ng/site per hour up to ttwe determined the amount of L] Blicited by the antigen
fourth hour, whereas the average level at the control sitchallenge in a skin chamber. Antigen-challenged release
was less than 3 ng/site (Table V). The average level cof LTB, was observed during the first hour after the anti-
PGD, in the chamber at the challenged site was also higtgen challenge (mean + SEM, 282.5 = 121.2 pg/site; n =
er than that at the control site from the first hour up to the6), whereas release at the control site was 53.8 + 11.0
fourth hour, although the statistical significance betweerpg/site P < .05). Release at the challenged site was also
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significantly higher than at the control site during the effect on the activation of mast cells in serum-free condi-
third and fourth hour after antigen challenge (Table VII). tions because anaphylatoxin is not produced without
serum?5 However, LPS itself possibly acts on
DISCUSSION macrophage?? Therefore we examined antigen-induced
release of LTBfrom nonsensitized human skin slices. In
In this study we have demonstrated a release of,LTBa representative experiment in vitro, antigen-induced
from human skin during type 1 allergic reaction in vitro. release of LTB from nonsensitized human skin slices
We are unaware of any previous reports of such a phewas not observed. The result showed that LPS contained
nomenon. We have also demonstrated the release (n antigen solution used for in vitro study had no effect
LTB,, as well as that of histamine, from the nonlesionalon mediator release.
skin of patients with AD by antigen stimulation. We hypothesized that the release of LTiBa type 1
Atkins et al” demonstrated that NCA can appear dur- allergic reaction may cause persistent inflammatory reac-
ing anaphylactic reactions of either IgG- or IgE-sensi-tion with leukocyte infiltration at the lesional site of AD.
tized guinea pig lung fragments in an antigen-specificAlthough AD is a typical allergic disorder in skin, a num-
fashion. They identified the NCA as that of LfBn ber of investigators have been reluctant to accept the con-
humans LTR is a mediator in early and late reactions cept that a mechanism mediated by IgE plays a role in the
from the nasal mucosa in vidand from purified human pathogenesis of AD because histology of the skin lesions
lung mast cells in vitrd? On the other hand, Robinson et found in AD more closely resembles a type IV delayed-
al?0 demonstrated IgE-mediated P&Gand LTG, release  type hypersensitivity reaction than a type 1 immediate
from purified human cutaneous mast cells in vitro, buthypersensitivity reaction.
they mentioned nothing about release of LT this We have demonstrated that LPR after the intradermal
study antigen-induced NCA was shown in human skin ininjection of common environmental allergens is fre-
vitro and identified as LTBby HPLC. The human skin quently observed in patients with AD. The incidence is as
that we used in this in vitro study was successfully sensihigh as that found in patients with ragweed allergy as
tized by a reaginic serum, and mediators, includingpreviously reported?.28
LTB,, were released by corresponding antigens within 2C  Since Dolovich et & first described the cutaneous
minutes. The cellular source of LfBas not been iden- LPR of IgE-mediated hypersensitivity, cellular infiltra-
tified. In our in vitro study mast cells were one possibletion in the type 1 allergic reaction has been explained by
source of LTR after antigen challenge because of theLPR. Very few studies, however, have investigated
absence of inflammatory cell infiltration in the experi- involvement of the LPR in the pathogenesis of AD.
mental system. Macrophages could also be a possibMitchell et aP® demonstrated a novel mechanism that
source of LTB. Jacobsson et@dldemonstrated that acti- produces eczema involving the chronic interaction of
vated monocytes from peripheral venous blood releasantigen with specific IgE. They showed that eczema
LTA 4, which is converted into LTBby monoclonal lym-  could be elicited at a patch testing site if an allergen was
phocytic cells. Freeland etl8ispeculated that a large applied to abraded skin continuously for 48 hours only in
spontaneous release of L{Biay come from cells other patients with immediate prick test reactions to the spe-
than mast cells, perhaps macrophages, which have beccific antigen. They concluded that the chronic interaction
shown to be a potent source of LfBlowever, they also of antigens with specific IgE in the skin can induce
speculated that mast cells could respond to an IgE-medeczematous reactions, perhaps by eliciting LPR. Ring
ated stimulus by generating L Because anti-IgE acti- and DorscB0 suggested that the vasoactive mediators
vation of lung fragments leads to an increase in LTB released from mast cells or basophils after allergen stim-
levels. Although it is now controversial whether human ulation (eg, histamine, eicosanoids, or platelet-activating
mast cells can produce LEBmurine mast cells clearly factor) induce itch, contact urticaria, or LPR, which
can produce LTR22.23 when combined with scratching, induce eczematous skin
Neutrophils are also potential sources of | TiBaddi- changes.
tion to mast cells and macrophages. However, skin slice Mihm et aP described the histologic features of acute
from normal healthy subjects used for in vitro study con-vesicular lesions in AD as dominance of lymphocyte and
tained only a small number of neutrophils. Thereforemonocyte/macrophage infiltration with occasional infil-
mast cells and macrophages are potential sources dration of neutrophils, eosinophils, and basophils. In this
LTB,, especially in the early process of inflammation in study, to show the involvement of LPR in the pathogene-
LPRs. sis of AD mainly by the nature of the cellular response,
A contaminant, especially LPS, in the antigen solutionthe histologic change at the inflammatory site was also
could activate mast cells or macrophages in our in vitrcobserved. In the chronic lesion, clinically characterized
study. Because the antigen purchased from Torii Co waby papules and lichenification, histologic findings were
a crude one prepared by an extraction procedure, wthickening of the epidermal layer and mononuclear cell
determined a concentration of LPS in the antigen soluinfiltration. In the acute and subacute lesions, clinically
tion by a new endotoxin assay procedure with recom-characterized by erythema, seropapules, and edema, his-
bined limulus coagulation enzym&The antigen solu- tologic findings were infiltration of granulocytes and
tion (100ug/mL) contained 228 pg/mL LPS. LPS has no mononuclear cells.
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On the other hand, some investigat®#3 have report-
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these cytokines. In the early phase of the LPR, ATB

ed the histologic changes of LPR in human skin as perivaimainly acts as a chemoattractant to prolong the inflam-
cular infiltrates of lymphocytes, monocytes/macrophagesmatory reaction.

neutrophils eosinophils, and basophils at 6 to 8 hours afte
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