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Dermatitis Patients: Elicitation of Delayed Responses Containing

Basophils Following Local Transfer of Immune Serum but Not IgE
Antibody

E. Bnucp Mrrcsnl l ,  M.D., F.R.C.P.(C), JulIe CRow, B.Sc., M.8., M.R.C.Pars.,
s r n p H e N * " 1Hx? ? 1 f, :' * ^"JJ]í,j; J lii lll' Y 

"l ;' 
rl*î 3 : i, 

F R C P' r N n

Clinical Research Centre, Diuision of Immurwlngical Medicine, Harrow, England

Inhalant allergens applied to the skin of sensitive
atopic dermatitis patients by means of a modified patch
test technique, induce acute eczematous lesions. These
lesions contain basophils, eosinophils, mononuclear
cells, and neutrophils aird represent an example of hu-
man cutaneous basophil hypersensitivity. The role of
IgE antibody in this eczematous reaction was studied by
systemic and local passive transfer experiments. Plasma
with high IgE antibody when infused into patients with
hypogammaglobulinemia as part of their replacement
treatment resulted, post infusion, in cutaneous mast cell
and blood basophil sensitization as measured by quan-
titative skin testing and leukocyte histamine release.
Subsequent patch tests on these patients using the house
dust mite antigen, antigen P1, produced macroscopic
erythematous responses containing mononuclear cel ls,
and eosinophils but not basophils. Local transfer of
atopic dermatit is serum with high IgE antibody pro-
duced weak macroscopic responses and in these lesions
mononuclear cells and both basophils and eosinophils
\À/ere present. The serum activity which allowed trans-
fer of basophil and eosinophil recruitment was heat
labile. Specifically purified antibody to the mite antigen
Pr (containing IgE and IgG antibody), when transferred,
allowed eosinophil but not basophil recruitment to patch
test sites. These results suggest that while the allergen-
induced patch test response may involve IgE antibodies,
as well as the cells normally involved in delayed re-
sponses, another serum activity is also involved.

The immune mechanisms involved in the pathogenesis of
atopic dermatitis are unclear. The cellular infiltrate present in
the chronic lichenified lesions of this disease suggests a form
of delayed hypersensitivity (DH) reaction [1]. On the other
hand, individuals with this disease frequently have very high
levels of IgE antibody and, when skin tested, show wheal-and-
flare responses in 10 min to multiple different allergens [2,3].
Proof that the allergens that give rise to immediate responses
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are a cause of the skin lesions or of the cellular infiltrate of
this disease is lacking. Recently, however, we have reported
that aqueous allergen extract applied as a patch test to the
mildly abraded skin of patients with atopic dermatitis can
induce an eczematous reaction in 48 h [4]. These lesions are
infiltrated with basophils and eosinophils as well as mononu-
clear cells and neutrophils, and appear to represent a form of
cutaneous basophil hypersensitivity (CBH) in humans [5,6].
Dvorak and Mihm have reported that basophils and sometimes
eosinophils are present in induced contact hypersensitivity
lesions in humans [7]. Similarly, basophils have been reported
to be part of the indurated late-phase reactions that sometimes
follow immediate hypersensitivity reactions [8-11]. It now ap-
pears that CBH may be a common form of human cellular
immuni ty  [12,13] .

In guinea pigs, CBH is regarded as a form of delayed sensi-
tivity that is distinct from classical DH. Basophils are very rare
in the cel lular inf i ì trate of classical DH. The abi l i ty to dem-
onstrate CBH is lymphocyte-dependent [14] and responsive-
ness can be adoptively transferred with T cells from immune
animals [15,16]. Under some circumstances, i t  is also possible
to transfer CBH reactivity with intravenous injections of im-
mune serum, and the active constituent of the serum appears
to bdIgGl antibodies [17]. This class of guinea pig antibodies
can passively transfer the ability to elicit cutaneous anaphylaxis
locally. By contrast, it has not proved possible to transfer CBH
responsiveness with local injections of IgGl antibodies. This
suggests that the elicitation of CBH requires more than simple
binding of IgGr antibodies to mast cells. Further evidence that
serum factors regulate basophil accumulation comes from ani-
mals immunized with protein emulsified with complete
Freund's adjuvant. These animals normall'/ demonstrate DH,
but when their T cells are transferred, the lesions elicited in
the recipients represent CBH [16]. However, if both T cells
and serum from [he immune 

"ttì-àI. 
are transferred, basophil

recruitment is suppressed [18]. Thus, the recruitment of baso-
phils into the skin of activeiy immunized animals is under
complex regulation.

Since Uoitr CgH in guinea pigs and the late-phase reaction
in humans can be passively transferred with serum, we won-

dered whether the eczemàtorr. delayed response elicited in

allergic humans could be transferred. We have carried out

systemic transfer of IgE-rich plasma into immunodeficient
patients and local transfer of bolh serum and purifred antibod-
ies into nonimmune individuals. These e6;til;;t indicated
that it was possible to transfer either locally with serum or

systemically with plasma, the ability to elicit delayed erythem-
atous lesions. The responses eliciteé following passive transfer
were erythematous Uút aia not have the eczematous features
that were seen on patients with atopic dermatitis. Following
either systemic or lócal transfer the lesions elicited were infil-

trated with eosinophils. In contrast, basophil infiltration-oc-
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systemic plasma or local purified IgE antibody transfer. The
results suggest that the inhalant allergen-induced patch re-
sponse in allergic individuals may involve a serum factor as
well as IgE antibody and the cells normalry involved in delayed
responses.

MATERIALS AND METHODS
Pstients and Pl.asma

seventeen patients with diagnosed atopic dermatitis (age range, 1g-
45 years) who had positive immediate skin tests with Derrútophagoi.des
pteronyssinus extract were studied when in remission using a -odified
patcl test technique. All had suffered from severe or moderately severe
skin inflammation which was extensive and involved limbs, trunk, and/
or face. Twelve of these patients arso suffered from broncirial asthma.
Five were chosen as plasma and/or serum donors because they were
group and cross-match compatible with the plasma recipients. plasma
obtained using a sterile plasmapheresis procedure (Haemonetics Model
30 blood processor), was tested for hepatitis B antigen and stored at-35'c. Five patients with late-onset pti*ary hypogaimaglobulinemia
consented to be plasma recipients. These patients had nórmal r-cell
numbers and markers [19], as well as normal eosinophil and basophil
counts. In addition, 4 who had been tested showed noimal r-cell heiper
function for immunoglobulin production in vitro using pokeweed mi-
togen and co-culture with normal B ceils t1gl. Th; patients with
hypogammaglobulinemia had all received praÀmà infusión in the past
as part of their management, and the present infusions were arranged
to fit into their treatment schedule. Fifteen nonatopic subjects with
negative immediate skin tests and normal total IgE levels, were also
studied. Ten of these individuals consented to local transîer studies
involving the intradermal injection of atopic serum or purified anti-
body. All procedures involving human subjeits have been p""."d by thu
Northwick Park Hospital ethical committee and the subjects were fully
informed about the risks involved.

Allergens and Skin Testing Techníques

. Antigen P, was purified from an extract of D. pterony.ssinus culture
by concentration over an Amicon pMre fi lter, fractionaiion o., sepha-
d.ex G-1Q0 and pevicon block erectrophoresis 1'201. Ragwe"J"*liu"t *u.
obtained from center Laboratories. For patcù tests, i 2 x 2 ;;area of
skin was gently abraded with a scarper blàde, ."-ouí.rg tr,. 

"pp". 
rayers

of the epidermis. The sites included the flexor aspec"t of th'"'fo."u.-,
the outer aspect of the upper arm, and the back -"aia to itelcap,rt".
control patch test sites were arways praced i" 

" "o-f*rbìe 
po.itio'

on the contralateral side of the body. Allergen diluteé to 10 pg/ml in
normal saline (0.5 ml) was applied o.r u pud of sterile gauze, occluded
with plastic, and retained in position using hypoallergJni. iàp". ertu,
48.h, the site was inspected, graded, and biopsieà undeilocal aiesthetic
y.:lC 

" 
4-mm disposable punch biopsy needle. Care was taken totnltltrate anesthetic around, but not into, the biopsy site. specimens

were fixed in Karnovsky's solution for 24 h, *asheà i; 4 cha;;;s of 0.1M sodium cacodylate b_uffer, pH 7.4, at 4"C, and dehydrat"Jìi uu.yi.,g
concentrations of alcohol. subsequently these biopÀy specimens wdreembedded in hydroxyethyl methaàryrate and t- to'2lpÀ"""fior,. *"."cut and stained with Giemsa or Azure A t2rl. Àll sections were
:l_"Tj:"q at .630x (Zeiss planapo lens), 

"r,d 
innttr"ting cells weretoentrfled and counted in the dermis down to the pannicul-us adiposus.The occasional cells that had *igrrt"J i'io o, thìough the epidermis

were not included- Section lengths were confirmed plior to àountingand, where necessary, deeper 
*sections 

were cut to ensure that thesection represented 1tt" tótut width of the 4 mm-diametei- biopsyspecimen.

^--,Followjnq plasma infusion, patches were applied after 2 h andexamined after 48 h- After locar passive transfei patches were appried
î:.2n ,h 

(i.e., at the normal time for prausnitz-iústner 
tpKl lesting).lntradermal skin tests were carried out using 0.02 mr of antigen p, atconcentrations of 10-6 pc/mr through to pg/mr [22]. Reacti'on" *"."heasured at 15 min and à o x e mÀ wheal"was regarded u* u i+ 

"rrapoint' PK testing was ca'ied out by testing the sites with 0.02 mr of
".r !g/ml antigen P1 24 h later.

Purifíed Antibodies

," 1:ll!.ÎotÎs 
to antigen Pr were purified using affinity chromatography-.orescrrbed previously [20]. Antigen p', l0 pg, was linked to tb ml of'-rdnogen bromide-activated sepharose 4f}. This immunosorbent waswashed and packed in a 12 mm x zo cm column. Two hundred

milliliters of plasma cont-aining high levels of IgE and IgG antibodies
to antigen P1 was passed over the column for 2 h. Thà column was
then washed and eluted with 0.1 u glycine HCl, pH z.z. ihe eluted
protein was rapidly neutralized with 2.0 M Tris, pH g.o, and concen-
trated by negative pressure dialysis.

Antibodies to Antigen P1, Total serum IgE, and Histamine Rebase
Antibodies to antigen P1 were measured using class-specific double

antibody antigen binding assay [23,24]. The ,er.rl-t. *"r" àbt irred from
a control curve and expressed in arbitrary units of binding activity (1
y{! BA - I rg). Total serum IgE was measured using douÈle antibody
inhibition radioimmunoassay and results are giveri in international
units (IU) [25]. Histamine release was measured by fl,.rorometric assay
afler 20-min incubation of leukocytes with serial dilutions of antigen
Pl [261.

RESULTS

Eczematous Patch rest Resporxes to Antigen pr in pati.ents
wíth Atopic Dermatítis

In a series of 1z dust mite allergic patients with atopic
dermatitis, patch tests. with the purìfieà dust mite allerjen
antigen P, produced a delayed (48 h) eczematous response (++
or ***) in 15 (Table I).-these patch tests required b 1rg ailergen
applied for 48 h to mildly abraded skin, wher.u. ió-edi"t"
wheal-and-flare responses could be produced in these same
patients with intrade.aul injections of nanogram or picogram
quantities of allergen (Table I). No delayed phase responses to
immediate skin testing were recorded. útte" the patiànts were
patch tested with saline, only 1 showed u.r 

"."u-uious 
response

(++).-$milarly, antigen P1 on the skin of nonallergic individ-
u.als did not produce a response (0/15) (Table I). 

"On 
biopsy,

the eczematous patch tests were shown to be infiltrated with
basophils and eosinophils as well  as mononuclear cel ls and
neutrophi ls (Table II) .  Basophils were identi f ied by their mul-
t i lobed nuclei,  and variable-sized metachromatic grànules. Usu-
ally there was evidence of degranulation [a]. In Jontrast, mast
cells had a single nucleus and regular, -oi. peripheralÍy dis-
tributed granules. These cells did not increase in number in 4g-
h patch test responses. The mononuclear celrs present included
monocytes, ìymphocl'tes, and endothelial ceús. By contrast,
biopsies fronì 1? saline patches and 3 ragweed patches on these
same patients showed vgry few basophìls or àosinophils, and
markedly fewer neutrophils and monònuclear cells (Table II).

,o"t r. **-_'*or'u*rr;:lr',r#:r",;# antibod,y tcuets in atopit

Atopic dermatitis

Antigen P1 Saline
( n :  1 7 )  ( n :  1 ? )

Nonatopic

A"ttC." P,
( n :  l 5 )

Patch test
responses graded
macroscopicallyo

Intradermal
skin tests
yg/mlo

Total IgE
IUlml

Antibodies to
antigen P,
(binding
activity)"

+++
++
+
+ o r 0

10-{ to 10{
l0-3 to l0-r

> l0 r

5
10
2
0

l 7
0
0

5299
(3249-8642)

189
(98-364)

521
( r3r-2085)

0
0
I

I4
0
I

L4
39

(24-63)
3

(3-4)
4

(3-4)
o 0 : no reaction; + : erythema covering < l\Vo of thepatch area; * : patchy

erythema with occasional papules; ++ : confluent papúlar erythéma with or
without a mild exudate; +++ : as ++ but with exrrdatión ed"rnu 

"rrà 
extension

beyond the patch area.

0
I

o

I

IeE

IsG

ò using 0.02 ml of serial r0-fold dilutions of antigen pr. A whear > 6 x 6 mm
w^as regarded as the end point. Skin tests negative at l0 pg/mlare recorded as )
l0r-

" The results for IgE and IgG antibodies to antigen p1 were obtained from a
control curve and expressed in arbitrary units ofbinding activity (r uniige - r
ng). Results-are expressed as geometric mean varues.'Figures i" pui.itr,u.",
represent 95% confidence intervals around the geometric mean.
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The 3 patients tested with ragweed antigen were previously
shown not to have immediate hypersensitivity to this antigen.

Systemic Passíue Transfer ínto Patients with
H y po g ammag lob uli ne mia

Plasma obtained from 5 of the atopic dermatitis patients was
transfused into 5 group- and cross match-compatible patients

with primary hypogammaglobulinemia. Each patient received
3 unils of plasma intravenously over a 4-h period; no transfu-
sion reactións were observed. The recipients had very low levels
of serum IgE prior to infusion and reached levels of 553-3800
IU/ml (Tablt III). Specific antibodies rose in parallel with

serum IgE (Tabte III). Over the 48 h after infusion, total and

specific IgE in the serum fell by > 5O%. In each recipient

immediaté skin reactivity became demonstrable as early as 2 h
post infusion, maxim al at 24 h, and remained constant over the

next ? days (Table IV and data not shown). In addition, 4 out

of 5 recipients gave positive histamine release from peripheral

blood leukocytes with antigen Pl at 1 and 48 h after infusion
(Fig 1). No significant differences were noted between these

two time points. Patch testing post infusion showed erythem-
atous responses in each of the recipients (Table IV). However,
2 of the 5 recipients had shown positive responses prior to

infusion. These patch responses post infusion were qualita-

tively different from those seen in the plasma donor_s as they

showed few papules and had less induration and exudation.
Microscopically, neither eosinophils nor basophils were pres-

ent in the preinfusion patch test biopsies. Postinfusion, the
patch test résponses in all 5 patients showed pronounced eosin-

Tesr.n rI. Dit'ferentíat cettocountr:{rr:!;:::*íng cetts in bíopsies from

Vo l .83 ,  No .  4

ophil infiltration but basophil infiltration was not present in
any of these biopsies (Table V).

Passiue Local Trarxfer into th,e Skin of Nonnllcrgení'c
Indiui.dwls

serum was obtained from 3 subjects with atopic dermatitis
who were known to recruit basophils to an antigen P1 patch

test on their own skin. These sera, which gave positive PK

tests at a dilution >1:2000 were used at l:2 dilution and 0.05
ml was injected intradermally into 7 nonatopic control_subjects.
Antigen P, patch tests were applied to these sites aft'er 24 h

and éxamined 48 h later. The patch tests gave negative or
weakly positive macroscopic erythematous reactions; however,
on biòpsy, a significant infiltrate of both eosinophils and ba-

sophiÉ was present (Table v). The number of basophils present

*". .o-p"rable to that seen in patch tests on patients with

atopic deimatitis (Table I). Three types of controls were used

for local passive transfer. use of saline injections followed by

antigen Pl patch tests did not give rise to basophil or eosinophil
trc-it-"trt. If the serum was heated at 56"C for 2 h prior to

injection, the subsequent response to antigen P1 was abolished.
Fúrthermore, in two patches after serum transfer, ragweed
extract was used instead of antigen P1, and this did not produce

a significant basophil or eosinophil infiltrate.
The results of patch testing following the heating of serum

might be thought to imply that the activity in serum was

associated with IgE antibody. However, we had previously seen

that systemic trànsfer, which gave rise to marked immediate
hyperÀensitivity, did not allow basophil recruitment. In order

tò investigate the role of IgE antibody further, we used specif-

ically p.rtifr.d IgE and IgG antibodies to antigen Pr for local

Tnsls IV. SÀin test respon'ses at'ter passiue transfer

OcL 1984
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Atopic dermatitis subjects
Non-atopic

subjects
Patch tests with antigen Pv Intradermal skin tests'

(10 pglml for 48 h) (yg/ml at end point)

Antigen P, Ragweed
( n :  r ? )  ( n : 3 )

Saline Antigen Pr
( n :  1 7 )  ( n  :  1 5 )

Basophil

Eosinophil

Mast cel l

Mononuclear
cel l

Neutrophils

26
(4-2r4)
104

(24-r786)
60

(19-174)
727

(368-1254)
. l t

( I 2-283)

r
(1_8)

L I

(5-24)
74

(56-74)
304

(296-4i5)
I 4

(8-23)

l ò
(0-2e)

7 "
(0-8e)

56d
(24-r44)

339'
(138-658)

1 6 d
(3-205)

0ò
(0-23)
1 ó

(o_5)
6gd

(23-e7)
231"

( I 15-e09)
8"

(0-62)

Systemic plasma
(5)

Local serumó
(7 )

++
+++
+
+
+

No heat Heat
+
=
{-
+
È
+
+

ND
ND
-t-

ND
ND

î
++
Neg
Neg

r/.+

Neg
Neg
Neg
Neg
Neg
Neg
Neg

10-2
10-3
10-'
10-5
10-{

Each symbol rr
< 5% histamin

Transfer

'Histologic sections examined were of similar size (4-mm width). where

necessary, firther sections were cut to ensure comparability. All infiltrating cells

in the dermis were counted. Results are expressed as median values anfl the

range. within-subject comparisons between the_ number of each cell type infil-

trating the lesions induced with antigen P1 and saline were made by means of

the silr test; between-subject comparisons of antigen Pt-induced lesions were

made by means of the Mann-Whitney U-test [27]'
óp < 0.0001.
'p < 0.0005.
d Not significant.
'p < 0.0025.

" Performed using 0.02 ml of serial lO-fold dilutions of antigen P1. A

wheal > 6 x 6 mm was regarded as the end point. All subjects were

skin test-negative (both prick and intradermal at 10 rrg/ml) prior to

transfer. ND rePresents not done.- 
iifr"r" *"r" i"rr. positive PK tests at >1:2000 dilution; 0'05 ml of a

1:2 dilution was used.

Tnsl,n lll. Antíbody buels (pre and post plnsma ínfusinn)"

Total IgE antibody
(IU/ml)

Specifrc antibody (BA/ml)

IgE anti-P1 IgG anti-P1

Systenzic
Preplasma

Post plasma

Local
Saline

Serum

Heated serur

Purified
antibody

Statistical a
transfer was m,

" Histologic r
values and the

'p < 0.016.
'Not  

s igni f i r
" Ragweed e;
" Serum was

Donor
plasma

Pre
infusion

Post
infusion

1rh)

Post
infusion

(48h)
Donor
plasma

Post
infusion

( 1  h )

Post
infusion
(48 h)

Donor
Plasma

Post
infusion

( 1 h )

Post
infusion
(48 h)

38
I t

9
2r

334

11,600à
6,400
9,900ó
8,900
7,300ò

3,800
553

1,835
837

2,101

1,650
233
808
425

1,222

141
165
2t6
225

2,962

49
36
18
29

485

564 51 20
103 4L 18
281 28 8
196 54 24
?68 200 133

10
42
9
6
4

1
2
3
4
5

'Total IgE levels and specific Pr antibodies of both
ó Sera from these 3 atopic dermatitis patients were

IgG and IgE isotypes were measured before and at 1 and 48 h after infusion.

also used in local transfer experiments.
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transfer (IgE ab: 10,479 BA units/ml; IgG ab: 8,254 BA units/
ml). Five nonatopic control subjects received 0.0b ml of antigen
P,-specific antibody intradermally at 4 different sites. After 24
h immediate wheal responses (> 6 x 6 mm) using 10-3 to 10-4
pg/ml antigen Pr/ml were elicited at 3 of these sites. Thus,
mast cell sensitization with IgE antibody was comparable to
that seen in the patients. Patch testing with antigen P' 6 pg)
at the remaining site,24 h after injection, resulted in positive
erythematous macroscopic responses 48 h later (Table IV).
When these lesions were biopsied, they were found to have a
significant eosinophil infiltrate; however, there was no basophil
infiltrate (Table V). In Table V the mononuclear cell counts

100
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No I0 -ó  l0 -4  l0 -2  I00

AgP,  (pg iml )Ant igen

Ftc 1. Leukocyte histamine release 48 h after plasma infusion.

% Total histamine release :

(Histamine released by antigen P1 stimulation
- Background release of histamine) x 100
Histamine released by incubation at 100"C

Each symbol represents 1 patient. Preinfusion of all b subiects showed
< 5% histamine release.

are also shown. These reveal a higher number of mononuclear
cells in patches afber systemic and local transfer. However, in
general, there was greater background variability with both
mononuclear cells and neutrophils than with eosinophils and
basophils.

DISCUSSION

Using either systemic plasma infusion, local semm, or local
purified antibody, it has proved possible to transfer the ability
to elicit immediate and "delayed in time" reactions of the skin.
Immediate hypersensitivity was demonstrable by intradermal
skin testing, and also after systemic transfer, by the demon-
stration of histamine release from peripheral blood leukocytes.
The delayed skin lesions demonstrated on the plasma recipients
after 48-h patch tests were erythematous, and in several cases,
this erythema was as intense as that seen in patches on the
donors. The macroscopic reactions to patch testing following
local serum or antibody transfer were generally very weak.
Although we elicited delayed erythematous reactions following
transfer, these reactions lacked the other macroscopic features
of eczema. Thus, it has not proved possible to passively transfer
the full lesion that can be demonstrated on patients with atopic
dermatitis.

The biopsies from antigen P1 patches on patients with atopic
dermatitis, have the features of CBH, with basophils, eosino-
phi ls, and mononuclear cel ls inf i l t rat ing the dermis. Fol lowing
both systemic and local transfer, the presence of an eosinophil
infiltrate in the antigen P1 patch tests correlated closely with
the transfer of immediate hypersensitivity. Thus, the eosinophil
infiltrate may be explained simply by the release of mediators
from passively sensitized mast cells in the skin. The modest
increases in mononuclear cel ls and neutrophi ls may also be
explained on this basis. In the transfer experiments, basophil
recruitment was seen only after local transfer of unheated
serum. The failure of systemic transfer or local antibody to
recruit basophils suggests strongly that sensitization of mast
cells with IgE antibody is not sufficient on its own to recruit
basophils. This finding is in keeping with the fact that basophils
are not present in skin lesions induced by histamine injection
or 48/80:induced mast cell degranulation [28]. Also, mediators
released from rfast cells and basophils have not been demon-
strated to have basophil chemotactic activity. While it is clear
that basophils are present in late-phase skin responses, it is
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Tnslp Y. Cells infiltrating patch test sites fotlnwing passiue trarwfer

Differential cell count on biopsy section (mag x 630)"
Transfer Antigen used

in patch test Basophif Eosinophil Mast cel l Mononuclear
cel l Neutrophil

Systernic

Preplasma

Post plasma

Local
Saline

Serum

Heated serum"

Purified

Antigen P1

Antigen P,

Antigen P1

Antigen P1

Ragweedd
Antigen P1

Antigen P1

0
(0-1)

I
(0-4)

0
(0-4)

69à
(12-161)
(2-4)

6
(0-6)

0
(0-7)

1
(0-5)
r45

(3-535)

1
(0-2)
320b

(20-560)
(4-30)

0
(0-10)

99
(45-188)

61
(20-86)

47
(32-e3)

44
(23-e2)

82"
(46-87)
(80-113)

63
(29-108)

34
(2r-4r)

296
(164-665)

339
(162-7s7)

206
(r29-263)

415"
(165-741)
(264-54r)

327
(106-347)

347
(237-606)

16
(2-254)

47
(25-409)

6
(0-31)

59"
(3-200)
(1r-27)

2
(2-56)

19
( 13-50)

5

8

n

2
ó

5
antibody

Sta t i s t i ca lana lys i sbe tween thenum_bero feachce l l t ype in f i l t r a t i ng the les ions i . , a
fol lowing local serum+-^-  ^- - " ' . " - r  

qr rqrJùrù uEUwssrr  ur tc  r ru l r lur r  ur  eaur t  cerr  Lype ln luúra[ lng f ,ne lesrons I
rransler was made using the sign test. No significant testing was done otr gto,rps co-pcomprising 5 or fewer subjects.

;iJr;;;i;;;il;'íffiffi i. ;;"" il;là. Resurts are e xp ressed as media nl r r o .  ^ - - r  . r  -values and Ih" ,ung".òp  <  0 .016 .  
- - - -o - -

" Not significant.

lIu*""a extract was obtained from Greer Laboratories Inc. Lenoir, North Carolina.'Serum 
was heated at 56.C for 3 h.
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test responses elicited in atopic dermatitis patients. and was

""*i."fàtfv 
marked in those showing strong reactions with

"hi;ilffi"tr of u"rophils present. No consistent pattern of
-nfiira"p"sition 

*", ,,ìt"d in the p-atch tests following passive

;;;?;t.'We believe that sensitized f cells mav plav a role in

iir"'""*t tests on patients with atopic dermatitis. It is well

.l|.firi.rtàa that there is a T-cell infrltrate in atopic eczema,

;;; th; patuh tests on patients had a significant-mononuclear

i"ftfii"tÉ. Furthermoru, *t have recently proved that T cells

iio--lfr"ru patients will proliferate in vitro in response to

antigen P' [37].-_ 
rfr. ceú ì.rfittrate in the patch reaction is not the same as

tú;il;;.a-i".t.onic licÉenified eczema [38]. Recently, we

ir;;;;6.;*ed that repeated application of antigen for up to 10

;;;;;;;;rienrs with àtopic dermatiris will produce eczematous

lesions which more closély represent the histologic picture of

;l;;;i. .rr"^u. In these Íesions, eosinophil infiltration is less

""J 
-".t cell hyperplasia replaces basophil infiltration. Mast

;;ìi h;.rplasia-repl-acing eaily basophil recruitment has been

àLÀ"iltrited in Jtft"r flrms-of baiophil hvpersensitivitv in

h;;; [3g]. whether the increased mast cell number that

o"."t. in the skin represents a heterogeleou-s population of

-à.f ..ff, .emai.,s-unó1"u.. In experimental animals, hyperpla-

.i" or mucosal mast cells and oÌ cloned mast cells has been

;ir;;;io U. T celi-mediated [40,41]' It appears that,basophil

;;;l u1 alfuv.a ìeactio"s is undei complex control and the

i"i. 
"f 

mast célls and basophils in these lesions may be com-

;;._.;;il. r^t 
"., 

together ou.r results suggest that the devel-

àpÀ."t of an eczematóus reaction on the skin may well involve

.à.i""pftif., basophils, IgE antibody., and other serum factors

;;;if 
", 

arole fbr specifically sensitized T cells. The present

experiments may *Ji ttt"d f'-'rther light on the mechanisms of

i.rnu-*ution in naturally occurring atopic dermatitis'
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not clearly shown that basophils are recruited to the delayed

cutaneous reactions that can be elicited following transfer of

ilE;;;tb"àt faf. In the present.experiments' the abilitv of

immune serum to -àai"t. basophil rócruitment was abolished

fl 
-tt""ti"g. 

However, it is pos-sible.that basophil rec-ruitment

;;dt*. úE antibody-induced. mediator release and another

i"Jt"i. o"i findings ctntrast with results in guinea pigs where

iu.^it*."t of basophils to a skin site has been seen afber

;;;i;;ansfer bui not after local rransfer [17]. We estimate

iúàt tfr" quantity oi plasma that we used for syste-mic transfer

*", o_r"rà greatér on a weight:volume ratio than the minimum

quantitv oI i.rnrrrr" serum necessary for systemic transfer of

ògH tò a guinea pig. we consider it unlikely th_at the differ-

ences between systeiric and local transfers were due to the use

oipt".^u in one case and serum in the other. Also the difference

i" ifr. ii-. of application of patch tests following the re-spective

procedures *u. ,r'tit uly to explain the absence of basophil
'recruitment 

in the case of systemic transfer'- 
it 

" 
mechanism for basophil recruitment and accumulation

i.r nyp"r..nsitivity lesions is unknown' In experimental ani-

-ufi^basophil reiruitment is T cell-dependent. Even when

r;;;; is used to transfer CBH, T cells in the recipient may

pì"v-à" 
".tive 

role ioi-ry humans, the only established basophil

chemotactic factors are lymphocl"be-derived chemotactic factor

ii,óóîi ""a 
the activatàd cbmplement component C5a

ilg,ù. Recently, we have found that peripheral blood baso-

irt ii. fr"- patients *ith atopic dermatiiis will respond to both

itr.* ug."is in vitro [31]' It is possible that immune serum

contains a factor iir"t l^ri mediaie basophil rec.ruitment' This

factor could act cytÀfhilically to release a basophil chemotactic

factor from a ...o.,du.y cell ór might be involved in the recruit-

ment of T cells *iri.tr"t".re in tuin induced to release LDCF'

If there is a serum factor responsible for basophil recruitment,

then we have to ,*r-t thaì this factor does not accumulate

in the skin following systemic transfer of plasma' Whether it

;;;.;tui; that this iaci< of accumulation is due to the putative

luJto, having ̂  t"il. molecular size and thus not entering th-e

tissues has not n"3" a.t.rmined. It is also possible that IgG

ant ibodywi thor* i t t 'outcomplementact ivat ioncont r ibuted
io tft. cell infiltrates observed' Certainly' IgG antibody to

à.,tig"r, pr was present in all the transfer situations. It seems

""iiiri' 
titat Ig'G u"tiUoa' contributed to basophil accumula-

tion since this activitt;;. heat-labile and was not mediated

;;-t;; p"rified ^"iiUoav which. contains high levels of IgG

antibody. Ho*.u"ì, 
-i" 

ói""u pigs low-affinity IgG antibodv

can transfe. Uuro-ptrii ac?umrrlaiiòn, and our specific-antibody

preparatio.r. Inui 
"ot 

fully reflect. the a.ffinities of the IgG

i"liu"av in the *r,oru ..*-. Also, it has been reporte$ that a

large proportion ;ilgc antibodv to allergens-is of the IgGr

subclass and woull*i U" expected to fix complement [32]' At

tùu p."..nt time 
-it 

i.-"ittt unclear whether an IgG subclass

antibody, u ..rrr- ia.to', possibly antigen-specific' or other

serum .o,,'porr"r,l mediatàs the bàsophil recruitment that oc-

curs at the Patch test sites'
The prese.r.u ói-tusophils in .allergen-induced 

patch test

,.u.iiorts on patients witÉ atopic dermatitis suggests that these

lesions represent a iorr" of DH. However, our results with local

injections of ..rrrrn suggest that the sera of these patients

contain an antigeiì0.."i?i. activity that can regulate basophil

accumulation and doàs not appear to be IgE antibody..The role

;i1h; basophils in patch tesf responses remains unclear. It is

pà.riUf" tnàt -"aìliot. ..l.u.ed iocally by basophils lave the

capacity to augment the inflammatory response as has been

à.ilo".t.uted in guinea pigs [33,34]' In addition'. mediators'

such as histaminelu." t nàin io havó immunoregulatory func-

tions whicr, ,,,uv-u" involved in the patch^ test reactions [35].

The lesion. proar't.ua by patch testing after .passive. 
transfer

*à1" ,"t 
"q.riu^t.r,l 

to túe lesions seen on patients with atopic

dermatitis. Fibrin deposition, seen in delayed reactions [36],

was present ,rnàe, elàctron microscopy in some of the patch

Wewish to thankS 's .Jouha landA l i sonCox fo rexce l l en t techn ica l
ur.i. iu.t.", Ann Leversha for skil led secretarial help' and Dr' Leona

Bassein for statistical analysis'
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