Functional Heterogeneity of Immune Complexes in
Epidermolysis Bullosa Acquisita

W. Ray Gammon, M.D., and Robert A. Briggaman, M.D.

Department of Dermatology, University of North Carolina School of Medicine, Chapel Hill, North Carolina, U.S.A.

Epidermolysis bullosa acquisita is an inflammatory subep-
idermal bullous disease characterized by circulating and
tissue-bound complement-binding anti-basement mem-
brane zone autoantibodies to type VII procollagen. Lesions
are characterized by neutrophil-predominant inflammation
in some patients, but not in others. These features suggest
complement activation and generation of complement-de-
rived chemotactic factors for leukocytes by basement mem-
brane zone immune complexes may contribute to inflam-
mation, but that complexes may be heterogencous in the
ability to express that function. In this study, we measured
the ability of basement membrane zone complexes from
patients with (n 4) and without (n 6) neutrophil
predominant inflammation to activate complement and
generate complement-derived chemotactic activity using a
complement-dependent neutrophil attachment assay. The
results showed considerable heterogeneity in neutrophil at-
tachment among EBA patients and that both the incidence
(4/4 vs 2/6) and magnitude (81 = 34 vs 12 = 10 neutro-
phils/mm basement membrane zone) of attachment were
greater in patients with neutrophil-predominant inflam-
mation. Functional heterogeneity appeared to be due to

differences in the amounts of complement-activating com-
plexes formed at the basement membrane zone, which in
turn appeared to be due to differences in the availability of
circulating complement-binding anti-basement membrane
zone antibodies. This was suggested by a positive corre-
lation (r = 0.72, p < 0.01) between neutrophil attachment
and complement-binding anti-basement membrane zone
antibody titers and the observation that high levels of neu-
trophil attachment could be generated in skin from patients
with epidermolysis bullosa acquisita who did not have neu-
trophil-predominant inflammation by treating their skin in
vitro with complement-binding anti-basement membrane
zone antibodies. These results suggest tissue complexes 1
epidermolysis bullosa acquisita are heterogeneous in the
ability to activate complement and generate complement-
derived chemotactins (C5a, C5a des arg), and that func-
tional heterogeneity contributes to histologic heterogene-
ity. The functional immunologic-pathologic correlations
observed in this study suggest epidermolysis bullosa ac-
quisita is an autoimmune “collagen’ disease. J Invest Der-
matol 89:478—483, 1987

pidermolysis bullosa acquisita (EBA) is a chronic blis-
tering discase of skin and mucous membranes with
distinctive clinical, pathologic, and immunologic fea-
tures. Although there are diagnostic features shared
by all patients, there is considerable variation in the
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clinical and pathologic features among patients. This variability
is expressed in part by the presence or absence of clinical signs
of inflammation and by the degree and type of inflammation in
lesions. i

The disease is also characterized by the in situ formation of
immune complexes at the cutaneous basement membrane zone
(BMZ). These complexes have been characterized by immuno-
histologic, immunoultrastructural, and immunochemical methods
and shown to consist of a BMZ matrix molecule (EBA antigen),
and an anti—-BMZ autoantibody (EBA antibody). Recent studies
have shown that the EBA antigen is type VII procollagen.

Several lines of evidence suggest these complexes may activate
the complement (C) system and that immune complex—mediated
C activation and generation of C-derived mediators may con-
tribute to inflammation and blisters in some patients. Direct and
indirect C-binding immunofluorescence studies have shown that
C proteins are deposited at the BMZ in vivo in virtually all
patients, and that EBA antibodies capable of binding C at the
BMZ in vitro are present in the circulation in some patients.
Furthermore, the inflammatory infiltrate in the lesions of some
patients is neutrophil predominant and analogous to that which
has been reported in experimental models of immune complex—
and C-mediated inflammation.

In previous studies, we showed that C-binding EBA antibodies
could bind to the BMZ of normal human skin in organ culture
and form C-activating immune complexes that could mediate C-
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dependent leukocyte migration and injury to the BMZ. Further-
more, we showed that complexes in the skin of patients with
Grculgting C-binding EBA antibodies and necutrophil-predomi-
nant mflaimmation could activate C in vitro and generate C-de-
UVCd_ chemotactic activity for leukocytes.

Itis apparent from these studies that immune complexes in the
Slfm of some patients can activate C and generate C-derived me-
_dlators of inflammation; however, it is not known if this is true
in ql] patients. Not all patients have circulating C-binding EBA
antibodies and not all have neutrophil-predominant inflamma-
ton. Studies of this question could lead to a better understanding
Of-.thc role of immune complexes in the pathogenesis of skin
lesions and the relationship between immune complex function
and the variable clinical and histologic features of the discase.

In this study, we have examined the question by measuring
thf.’ extent to which complexes in the skin of 10 EBA patients
\_\'1th and without neutrophil-predominant inflammation can ac-
tvate C and generate C-derived chemotactic activity for leuko-
cytes. This function was measured using the C-dependent neu-
trop]?il attachment (NA) assay. The results show there is
C(_)nmdcrab]c heterogeneity in the extent to which complexes from

ifferent patients mediate C-dependent NA. Furthermore, they
show that this function is more often expressed and expressed to
4 greater magnitude in patients with neutrophil-predominant in-
flammation. Differences in the extent to which complexes ex-
pressed the function appeared to be due to the amount of C-
activating immune complexes formed at the BMZ in vivo which
In turn appeared to be determined by the availability of C-binding
EB{\ antibody. This was suggested by the finding of a significant
positive correlation between titers of C-binding EBA antibodics
3nd_c-dcpcndcnt NA and by the finding that treatment of skin
havmg intrinsically low C-dependent NA activity with serum
haVl_ng high titer C3-binding EBA antibodics resulted in the for-
mation of complexes with high activity.
_ These results show there is functional heterogeneity in EBA
mmune complexes, suggest it is due to the availability of C-
bmding EBA antibodies and suggest it may contribute to het-
crogeneity in the clinical and histologic features of the discase.
Fux_‘thcrmorc, these results provide additional evidence that EBA
IS In part an immune complcx—mcdiatcd autoimmune bullous
disease.

MATERIALS AND METHODS

Patients Tissuc and sera were obtained from 10 patients with
EBA scen in the Department of Dermatology, UNC School of
Medicine, All patients were evaluated by both authors, and di-
agnostic studies were performed by the authors in conjunction
with members of the Department of Pathology, UNC School of
Medicine. The diagnosis was made in all patients on the basis of
previously published clinical, histologic, immunohistologic, and
immunoultrastructural criteria [1]. Seven patients had circulating
anti—-BMZ antibodies, and all of these antibodies had the specific
immunohistologic, immunoultrastructural, and immunochemi-
cal features of EBA antibodies [2,3].

Skin and Sera Skin and sera were obtained from all patients
at their initial clinic visit. Four-millimeter punch biopsies of carly
blisters and adjacent clinically normal appearing perilesional skin
were obtained under local 1% xylocaine anesthesia. Normal hu-
man skin was obtained from fresh surgical specimens by kera-
tome. Lesional skin was immediately fixed in formalin. Perile-
sional and portions of normal human skin were immediately snap
frozen in liquid N, mounted in OCT compound (Miles Labo-
ratory Inc, Naperville, lllinois), and stored frozen at —70°C.
Some portions of normal human skin were first separated through
the lamina lucida as previously described, washed in 0.1 M NaCl
buffered with 0.01 M Na,HPO4, 0.01 M NaH.PO,, pH 7.2 (PBS),
mounted in OCT compound, and stored frozen at —70°C. Pa-
tients’ sera were obtained at the time of biopsy and heat inactivated
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at 56°C for 30 min just before use. Platelet-poor normal human
serum (NHS) was obtained from a single blood group type AB,
Rh' donor as previously described [4] and aliquoted. Some ali-
quots were heat inactivated just before use. All sera were stored
frozen at —70°C.

Peripheral Blood Neutrophils (PBN) Normal human PBN
were obtained from a single donor as follows: Peripheral blood
leukocytes were obtained by mixing 25 ml of heparinized blood
(100 units beef lung heparin/5 ml blood) with 10 ml of Plasmagel
(Cellular Products Inc., Buffalo, New York) and allowing it to
gravity sediment at 25°C for 60 min. The leukocyte rich super-
natant was centrifuged at 200 ¢ and the pellet resuspended in 4.0
ml of normal saline. The suspension was layered over 3.0 ml of
a solution containing Ficoll (Sigma Chemical Co., St. Louis,
Missouri) and Hypaque (Winthrop-Breon Laboratories, New York,
New York) in distilled H-O (specific gravity = 1.15-1.17) and
centrifuged at 300 ¢ for 35 min at 25°C. The pellet containing
greater than 95% viable neutrophils was washed twice in Geys
balanced salt solution (GBSS) containing 2.0% bovine serum al-
bumin (Flow Laboratories, McLean, Virginia) and adjusted to a
concentration of 24 X 10° cells/ml GBSS.

Immunoreagents Fluorescein isothiocyanate (FITC)-conju-
gated IgG fractions of goat antisera to human IgG and the third
component of C (C3) were purchased from Cooper Biomedical
Inc., Malvern, Pennsylvania. Molar fluorescein to protein ratios
and specific antibody concentrations were: antihuman IgG (2.8,
3.0 mg/ml), antihuman C3 (3.0, 3.4 mg/ml). Conjugates were
used diluted 1:40-1:80 in PBS plus 0.02% NaNs.

Histology and Immunofluorescence Routine hematoxylin
and cosin (H& E)-stained slides of lesional skin were prepared and
rcad by members of the Department of Pathology without
knowledge of the diagnosis. All slides were also read by onc or
both authors. Direct immunofluorescence for IgG and C3 was
performed on perilesional EBA skin as previously described [5].
Intensity of fluorescence staining was graded as: 0, absent; 1+,
faint; 2+, moderate; 3+, bright. Titers of IgG and C3-binding
EBA antibodies were determined by indirect IgG and C3-binding
immunofluorescence using NaCl-separated normal human skin
as substrate and previously described methods [2,5].

C-Dependent NA Assay Necutrophil attachment assays were
performed using a modification of the previously described leu-
kocyte attachment assay [4,6]. Briefly, four to five 8-um thick
cryostat sections of fresh frozen perilesional skin were placed in
the center of gelatin-coated glass slides. Some sections were in-
cubated for 30 min at 4°C with 25 ul/section of a 1:10 dilution
(PBS) of serum containing high titer (1:160) C3-binding EBA
antibodics or NHS. Sections were washed 5 min four times in
PBS and blotted to remove excess moisture. Serum-treated and
untreated sections were covered with a second slide and attach-
ment chambers constructed. Chambers were filled (0.3 ml) with
12 x 10° PBN/ml plus cither 10% NHS or 10% heat-inactivated
NHS, incubated for 45 min at 37°C in a moist air atmosphere,
disassembled and sections washed in PBS to remove serum and
nonadherent cells. Sections were briefly air dried, fixed in cthanol,
stained with H & E and examined with a light microscope equipped
with a rotating lincar micrometer eyepiece. Neutrophils attached
at the BMZ were counted in three consecutive I-mm segments
of BMZ in cach of three randomly chosen sections on each slide
and an average number of neutrophils/mm BMZ calculated. For
cach biopsy, a mean NA/mm BMZ in the presence of NHS (NA
with C) and heat-inactivated NHS (NA without C) was calculated
from simultancous assays performed in triplicate. Complement
dependent NA was calculated for cach biopsy by subtracting NA
without C from NA with C. Results were expressed as C-de-

pendent NA = SEM for triplicate assays.

Statistical Analysis Data were evaluated for statistical signif-
icance using the Student ¢ test and coefhicient of correlation.
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RESULTS

Histology of EBA Lesions Hematoxylin and cosin—stained
sections of biopsies from carly blisters were examined by mem-
bers of the Department of Pathology and one or both authors.
There was complete agreement between observers on the type of
inflammation in lesions from all 10 patients. In most biopsies,
there was a mixture of mononuclear cells and granulocytes in the
upper dermis and at the BMZ but in all except one, a predominant
cell type was present (Table I). In four patients (Ma, Co, Ki, Ha)
there was a moderate to dense accumulation of leukocytes pre-
dominantly consisting of neutrophils. In five patients (McC, Mac,
Go, Bo, El) there was a sparse to moderately dense accumulation
of cells predominantly composed of mononuclear cells. In one
patient (Ca) there was a moderately dense accumulation of leu-
kocytes consisting of approximately equal numbers of mono-
nuclear cells and cosinophils. In lesions in which neutrophils pre-
dominated, mononuclear cells were also seen and in most of these
a few cosinophils were also present. In 2 of 6 cases with mono-
nuclear cell predominance, no neutrophils were seen.

Immunohistology of Perilesional EBA Skin The results of
direct IgG and C3 immunofluorescence of perilesional skin are
shown in Table I. All patients had IgG and C3 deposits at the
BMZ. The intensity of staining for IgG ranged from 2-3+. The
intensity of C3 staining ranged from 1-3+. There did not appear
to be a significant difference in the intensity of IgG or C3 staining
among patients with and without neutrophil predominant
inflammation.

Titers of IgG and C3-Binding EBA Antibodies in EBA Sera
Titers of IgG and C3-binding EBA antibodies in patients’ sera
are shown in Table 1. IgG EBA antibodies were detected in 7 of
10 patients and ranged in titer from 40-640. C3-binding EBA
antibodies were detected in 6 of 10 patients and titers ranged from
40-160. In no case were C3 binding EBA antibodies detected in
patients without IgG EBA antibodies.

Complement-Dependent Neutrophil Attachment in Per-
ilesional EBA Skin The results of NA with C, NA without
C, and C-dependent NA in perilesional EBA skin are shown in
Table I and Fig 1. The results showed that C-dependent NA
ranged from less than 0-115 = 11 cells/mm BMZ. C-dependent
NA ranging from 24 = 4 to 115 = 11 cells/mm BMZ could be
detected in six patients (Ma, Co, Ki, Ha, McC and Bo). No
significant C-dependent attachment could be detected in four pa-
tients (Mac, Ca, Go, El).

Relationship Between C-Dependent NA and Neutrophil
Predominant Inflammation in EBA A comparison of the
histologic findings in lesional EBA skin and the results of C-
dependent NA in adjacent perilesional skin showed that C-de-
pendent NA ranging from 47 = 21 to 115 = 11 cells/mm BMZ
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was present in the four patients with neutrophil-predominant
inflammation. Of six patients without ncurrophil-prcdomilmn[
inflammation, only two had detectable levels of C-dependent NA.
In these two patients, C-dependent NA values (24 = 4 and. 29
+ 4 cells/mm BMZ) were less than those in any of the four
patients with neutrophil-predominant inflammation. The mean
value for C-dependent NA, in four patients with neutroph.l]:
predominant inflammation, 81 * 34 cells/mm BMZ was signif-
icantly greater (p < 0.01) than that (12 = 10 cells/mm BMZ)
in six patients without necutrophil-predominant inflammation
(Fig 2).

Relationship Between C-Dependent NA and Titers of C3-
Binding EBA Antibodies To determine if a rc]ationship‘ ex-
isted between C-dependent NA and titers of circulating C.’:-bm.d-
ing EBA antibodies, the results of these assays were tested for
correlation. The results, depicted graphically in Figure 3. showed
a significantly positive correlation (r = 0.72; p < 0.01) between
levels of C-dependent NA and titers of C3-binding EBA antibodies.

Effect of C3-Binding EBA Antibodies on C-Dependent NA
in EBA Skin Sections of perilesional skin from two patients
(Mac, El) without neutrophil-predominant inflammation and low
C-dependent NA, and one patient Ma, with ncutrophil—prcdom—
inant inflammation and high NA were treated with a serum hav-
ing high titer C3-binding EBA antibodics or NHS as control and
the C-dependent NA assay repeated. The results, Table I11, showed
that treatment of skin from EBA patients without neutrophil-
predominant inflammation and low C-dependent NA with high
titer C-binding EBA antibodies caused a significant increase in
NA (—=23 = 16 to 81 = 2 and 0 * 4 to 104 = 13 cells/mm
BMZ). The treatment caused no significant change in activity
(115 = 11 to 122 = 6 cells/mm BMZ) in skin from the patient
with neutrophil-predominant inflaimmation and high C-depen-
dent NA activity.

DISCUSSION

Epidermolysis bullosa acquisita is a chronic discase defined by its
clinical, histologic, and immunologic features [1]. Clinical features
include skin fragility, blisters and erosions of skin and mucous
membranes, and a tendency for lesions to heal with scarring.
Histologic features include a subepidermal blister and inflam-
mation in the upper dermis and at the BMZ. Immunologic fea-
tures include linear deposits of IgG and C proteins at the BMZ
and circulating EBA antibodies.

Epidermolysis bullosa acquisita antibodies have been shown to
have immunoultrastructural and antigen specificity properties that
differ from IgG anti-BMZ autoantibodies in all other primary
bullous diseases, except bullous eruption of systemic lupus ery-
thematosus [7]. By immunoclectron microscopy, they bind on
and just beneath the lamina densa [1,2]. By immunoblotting

Table I. Histologic, Immunobhistologic, and Serologic Features of Patients With EBA

Direct
Immunofluorescence EBA Anubodies (titers)
Patient Lesion Histology B —
Predominant leukocyte IgG c3 lgG C3 Binding
Man N 3+ 3+ 160 80
Co N 3tk 24 640 160
Ki N 3+ 3+ 320 160
Ha N 3t 3+ 160 40
McC M 34 3+ 640 40
Mac M 2+ 1+ 40 40
Go M 2ick: 2+ 0 0
Ca M/E 3% Dk 0 0
Bo M 34 2+ 0 0
El M 2+ 2+ 40 0

N, neutrophil; M, mononuclear cell; E, cosinophil.
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Table II. Neutrophil Attachment in EBA Biopsies

Patient NA with NHS (= SEM) NA without NHS (*SEM) C Dependent NA (£ SEM)

Man 188 = 16 73 = 8 115 = 11

Co 158 = 8 111 = 8 47 = 16

Ki 179 =+ 23 65 = .5 114 = 26

Ha 152 * 13 105 = 8 47 = 21

McC 86 = 3 62 £5 24 + 4

Mac 47 = 8 69 = 7 =23 = 11

Go 69 =9 789,27 -6 £ 13

Ca 44 = 9 3911 5+ 10

Bo 60 = 8 38 = 4 29 = 4

El 31 £5 31 = 10 0x5
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Figure 1. Complement-dependent neutrophil attachment in EBA. The
figure shows the heterogeneity of complement-dependent neutrophil at-
tachment levels in 10 patients with EBA (Ma-E1).

methods, they react with a unique collagenase sensitive, 290 kD
glycoprotein that is a normal component of basement membranes
of stratified squamous epithelium [3,8,9]. Recently this collagen-
ase sensitive glycoprotein has been identified as type VII procol-
lagen [10].

In recent years, it has become apparent that patients with the
immunologic features of EBA have variable clinical and histologic
features [11,12]. In some patients lesions are mainly trauma in-
duced, localized to trauma-susceptible extensor skin surfaces, heal
with scarring and milia, and are unaccompanied by clinical signs
of inflammation such as erythema. Dermal inflammation in these
patients is relatively sparse and mainly composed of mononuclear
cells. In other patients, blisters often appear spontaneously, are

NEUTROPHIL ATTACHMENT (Cells/mm BMZ)

NEUTROPHILS

Figure 2. Complement-dependent neutrophil attachment levels in EBA
patients with and without neutrophil-predominant inflammation. The
bars represent the mean complement-dependent neutrophil attachment
levels in four patients with EBA with (+) and six patients without (—)
neutrophil-predominant inflammation.

Skin was treated with C-binding EBA antibody or normal human serum (control)
diluted 1:10 in PBS-NaNz.

{

more generalized, involve flexural as well as extensor surfaces,
may heal without scarring, and are usually accompanied by er-
ythema. Inflammation in these patients is moderate to dense, and
predominantly consists of neutrophils. The reasons for these dif-
ferences among patients are unknown. Although factors such as
age, location, or type of lesion biopsied may contribute to dif-
ferences in the type and degree of inflammation, it is possible that
quantitative or qualitative differences in the factor(s) responsible
for leukocyte recruitment play a role.

One of the factors that may contribute to leukocyte recruitment
in EBA is immune complex—mediated C activation and genera-
tion of C-derived chemotactic activity at the BMZ. Some patients
are characterized by neutrophil-predominant inflammation, which
is the type of inflammation usually seen in experimental models
of immune complex and C-mediated tissue injury [13-15], and
the type of inflammatory response seen in dermis treated with
the purified C-derived chemotactic peptides, C5a and C5a des
arg [16-18]. In previous studies, we showed that immune com-
plexes formed by treating normal human skin with C3-binding
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Figure 3. Neutrophil attachment vs C3-binding titers. The figure shows
the relationship between C-dependent neutrophil attachment and C3-
binding EBA antibody titers in 10 patients with EBA.
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EBA antibodies in organ culture could mediate C-dependent leu-
kocyte migration and injury to the BMZ [19]. We also showed
that tissue immune complexes from patients with circulating C3-
binding EBA antibodies and neutrophil-predominant inflam-
mation could activate C and generate C-dependeént chemotactic
activity for leukocytes in vitro [19].

The fact that not all patients have inflammation characteristic
of immune complex—mediated C activation suggested that im-
mune complexes among patients with EBA might not activate
C and generate C-derived chemotactic activity to the same degree.
In this study, we examined that hypothesis by measuring C-
dependent NA at the BMZ mediated by immune complexes in
the skin of patients with EBA with and without neutrophil-pre-
dominant inflammation. The method used was a modification of
the previously described and characterized C-dependent leukocyte
attachment assay, which has been shown to indirectly detect and
measure C activation and generation of C-derived chemotactic
activity by immune complexes formed at the BMZ in vitro and
in vivo [4,6]. The modification involved the use of relatively pure
populations of neutrophils as indicator cells. This was done to
further standardize the assay and because neutrophils are among
the most responsive cells to C-derived chemotactic factors.

The results showed that C-dependent NA to the BMZ varied
among patients and ranged from undetectable to more than 100
cells/mm BMZ. Activity ranging from 24 to 115 cells/mm BMZ
was detected in six patients and no activity was detected in four
others. The absence of activity in these cases was not due to the
absence of complexes since all biopsies showed IgG deposits by
direct immunofluorescence. The results also showed a relation-
ship between neutrophil-predominant inflammation and both the
presence and degree of C-dependent NA. All four patients with
neutrophil predominant inflammation had detectable C-depen-
dent NA ranging from 47 to 115 cells/mm BMZ. Only two of
six patients without neutrophil-predominant inflammation had
detectable C-dependent NA. Furthermore, C-dependent NA in
those two patients (24 and 29 cells/mm BMZ) was less than that
measured in any patient with neutrophil-predominant inflam-
mation.

Another question addressed in this study was why there are
differences in the ability of EBA complexes to mediate C-depen-
dent NA. Possibilities could include differences in the amounts
of C-activating complexes present at the BMZ or differences in
the efficiency with which they activate C and/or generate che-
motactic factors. Since methods for measuring efficiency of C
activation by tissue complexes have not been described, we could
only address the first possibility. This was done by pretreating
EBA skin having low or absent intrinsic C-dependent NA with
serum containing high titer C3-binding EBA antibodies. This
treatment generated significant increases in C-dependent NA in
biopsies with low intrinsic activity but had little effect on the
biopsy with high intrinsic activity. The increase in neutrophil
attachment appeared to be due to C3-binding EBA antibody since
treatment with serum containing non—C3 binding EBA antibody
did not cause neutrophil attachment (unpublished observations).
This finding suggests the differences in C-dependent NA among
patients with EBA are due, at least in part, to differences in the
amount of C-activating complexes present at the BMZ. It also
suggests that differences in the amount of these complexes is due
to differences in the availability of C-binding EBA antibodies,
and not to any limitation in the availability of EBA antigen. Had
there been limited antigen, it would not have been possible for
the addition of exogenous antibody to form complexes capable
of generating C-dependent NA. The question of limited antigen
as a cause of low NA is an important one since it is now apparent
that type VII procollagen is a component of anchoring fibrils and
electron microscopic studies of EBA skin have reported decreased
numbers of anchoring fibrils in some patients [20].

Limited availability of C-binding EBA antibody and not an-
tigen as a cause of low or absent C-dependent NA was also
suggested by the significantly positive correlation between levels
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of C-dependent NA and titers of circulating C3-binding EBA
antibodies. This finding suggests the amount of C-activating
complexes at the BMZ is in equilibrium with the amount of C-
activating antibody in the circulation. Exceptions to the corre-
lation between C-dependent NA and titers of C3-binding anti-
body were seen in two patients. In one, C-dependent NA was
detected and C3-binding antibodies were not. In the other C3-
binding antibodies were detected but C-dependent NA was not.
The reasons for these discrepancies are not known but there are
several possibilities. In the first case, it is possible that the C3-
binding antibodics were of unusually high affinity and absorbed
to the BMZ before serum levels could be detected or that they
had been in the circulation, formed a persistent and stable complex
at the BMZ and disappeared from the circulation before serum
was sampled. In the second case, non—C3 binding antibodies
could have competed with C3-binding antibodies for available
EBA antigen and interfered with the formation of C-activating
complexes.

The results of this study have several important implications
regarding immune complex function in EBA. First, they show
there is heterogeneity in the ability of EBA immune complexes
to mediate C-dependent NA. This strongly suggests that tissue
complexes in EBA patients are functionally heterogeneous in their
ability to activate the C system and generate the C-derived che-
motactic factors, C5a/C5a des arg. Second, the relationship be-
tween C-dependent NA and the type of inflammation in these
patients suggests that immune complex—mediated C activation
influences the inflammatory response in lesions and that neutro-
phil-predominant inflammation results in part from immune
complex—mediated C activation. Third, they suggest that cither
quantitative differences in immune complex—mediated C acti-
vation influence differences in the inlammatory response or that
in some patients, other mechanisms are responsible for leukocyte
recruitment. Although six patients in this study did not have
neutrophil-predominant inflammation, it is still possible that im-
mune complex—mediated C activation played a role in the path-
ogenesis of their lesions. Two patients had detectable C-depen-
dent NA. Although four patients did not, it is possible the assay
was insufficiently sensitive to detect activity or that the activity
of complexes in tissue that was assayed was not representative of
immune complex activity in lesional skin. The fact that mono-
cytes were the predominant cells in lesions from these patients
does not exclude a role for C-derived chemotactic factors in their
recruitment, since monocytes have been shown to respond to
these factors in vitro [21,22].
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