Acta Dermatovener (Stockholm) 54: 275-277, 1974

ELUTION OF ANTIBODY FROM THE SKIN LESIONS OF PATIENTS
WITH PEMPHIGUS VULGARIS

Takeji Nishikawa, Takashi Harada, Hitoshi Hatano, Hideoki Ogawa and
Hiroaki Miyazaki

From the Department of Dermatology, Keio University School of Medicine, Tokyo, and the Department of
Dermatology. Juntendo University School of Medicine, Tokyo, Japan

Abstract. Immunoglobulins could be cluted from the fresh
bullous lesions of two patients with known pemphigus
vulgaris by trecatment with acid citrate buffer (pH 3.0).
Tzanck smcars showed a marked reduction in immuno-
fluorescence following the incubation of smears in an acid
citrate buffer. Intercellular antibody to normal human cpi-
dermis was demonstrated in the cluates obtained from skin
homogenates of bullous lesions. Direct evidence was thus
obtained to suggest that in vivo bound immunoglobulin has
an auto-antibody nature. that is, it binds with the inter-
cellular space of human cpidermis.

Since Beutner & Jordon (1) demonstrated the pres-
ence of auto-antibody to stratified squamous epi-
thelium in the sera of patients with pemphigus,
many workers have reported similar findings (2, 10,
11, 12). In addition, the demonstration of bound
immunoglobulins (1, 2, 3) and complecment (5) in
lesions of the same condition, favours the concept
that an antigen-antibody rcaction may play an im-
portant role in the pathogenesis of the disease.

In the present study, we have investigated the
possibility that pemphigus antibody might be a
component of bound immunoglobulins, by clution
studies with acid citrate buffer (pH 3.0) which dis-
sociates antigen-antibody complexes.

MATERIALS AND METHODS

zanck smears. Fresh bullous lesions from a 49-year-old
woman with pemphigus vulgaris werc examinced. The base
of a fresh bulla was gently scraped with sterile metal forceps
onto a glass slide and air dricd. Slides were then stored at
—20 C until used. Duplicate slides were soaked 4 h and over-
night respectively, at room temperature in citric acid buffer
(pH 3.0) and then placed in phosphate-buffered saline (PBS) at
pH 7.5 for 60 min to adjust the pH before dircct immuno-
fluorescent (IF) staining for 1gG. Control slides were soaked
in PBS only. Direct IF staining was carried out in the same

manner as reported by Beutner et al. (3). FITC-labclled
goat anti-human 1gG (Hyland Lab., Calif.,, U.S.A., Lot No.
2232700 3At) was used at 1:10 dilution.

Elution from bullae. Fresh bullous lesions from 2 patients
with pemphigus vulgaris whose diagnosis had been confirmed
by biopsy and standard indirect and direct immunofluores-
cence tests were used. Elution of immunoglobulins was
carricd out according to the method described by Koffler
et al. (6). Fresh bullac were carefully excised with scissors
and stored in the deep-freeze at —20°C until used. A total
amount of 0.95 g of the skin (wet weight) was cut into small
picces in PBS and homogenized in an ice-jacketed Waring
blendor at 10000 rpm for 3 min. The same procedure was
repeated three times at 20 sec intervals. The homogenates
were centrifuged at 6000 g for 15 min at 4 C. The super-
natant was removed and the residue was resuspended in
PBS for further washing. The procedure of washing the
residue was repeated 7 times until the supernatant became
clear. At cach washing the supernatant was stored to check
the protein concentration and the presence of pemphigus
antibody. After the final washing, citric acid buffer was added
to the residue and stirred overnight at room temperature.
Then the supernatant was removed after centrifugation and
was dialysed against multiple changes of PBS for 48 h at
room temperature. The final cluates and the washings at
cach stage were concentrated to 2 ml by ncgative pressure
dialysis through a collodion bag. The indirect 1IF staining
was carriecd out after the cxposurce of the cluates for 45 min
to the frozen scction of the normal human skin. The presence
of interceflular antibody in the washings was also tested by
the same mcthod. The protein concentration of eluates and
the washings was determined by the method of Lowry et al.

).

RESULTS

Tzanck smears soaked in PBS gave brilliant immuno-
fluorescence from the individual acantholytic cells,
as well as clumps and sheets of adherent epidermal
cells (Fig. 1). Most of this bright immunofluorescence
was seen on the cell membrane of the acantholytic
cells. The shecets of cells showed the same type of
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Fig. 1. Acuantholytic cells from Tzanck smear of pemphigus
vulgaris stained with FITC-labelled anti-human 1gG to show
positive immunofluorescence. - 160.

intercellular fluorescence as observed in the frozen
section of biopsied skin from pemphigus vulgaris.
Compared with control preparations, smears treated
with acid citrate buffer showed a marked loss of
immunofluorescence after being incubated in acid
citrate buffer overnight (Fig. 2), although 4 hours’
incubation caused little reduction in fluorescence.
The reduction in fluorescence was greatest at the
periphery of the cell membrane. Most of the cells
kept their shape fairly well at an acid pH.

Fig. 2. Reduction of immunofluorescence after treatment with
acid citrate buffer (pH 3.0) overnight. = 160,
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Fig. 3. Eluates from skin homogenates on normal human skin
stained with FITC-labelled anti-human I1gG to show positive
intercellular immunofluorescence. + 320.

The eluates from skin homogenates showed a
strong intercellular immunofiuorescence when the
cluates were applied to the normal human skin for
45 min. This intercellular immunofluorescence of
IgG is the same as that scen in the standard indirect
IF staining of pemphigus sera (Fig. 3). The protein
concentration of the cluates and washings are set
out in Table [. The eluates contained 0.458 mg/ml
of protein. Washing 1 showed a high protein con-
centration of 4.91 mg/ml with positive intercellular
immunofluorescence but the concentration of pro-
tein declined at each washing and the final washing
(Washing 7) showed only 0.03 mg/ml of protein
with negative immunofluorcscence to the human
skin,

DISCUSSION

in vivo bound immunoglobulins dcposited in the
skin lesions of pemphigus have been regarded as



Table 1. The protein coucentration and intercellular
immunofluorescence in the eluates and washings with

several changes of phosphate-buffered saline

Intercellular

Protein conc.  immuno-
(mg/ml) fluorescence
Eluates 0.458
Washings | 4.91
Washings 3 1.19
Washings 7 0.03

auto-antibodics despitc lack of definite cvidence,
because of the following findings; («) antibodics
present in patient’s sera are reactive with the site
of fixation, (b) thesc antibodies can bind in vivo
when injected into experimental animals, and (c¢)
complement is also fixed to the intercellular areas
(4).

In the present study. the dissociation of antigen-
antibody complexes was primarily detected by the
application of acid citrate buffer to the Tzanck
smears. A marked loss of immunofluorescence in
the acantholytic cells was demonstrated, suggesting
the dissociation of immune complexes at an acid
pH. This was further corroborated by the elution
studies on skin homogenates. The possibility of a
contamination of eluates by free circulating antibody
was excluded by careful changes of PBS during the
process of homogenization of the bullae, as shown
in Table I.

Thus, our present study supplied direct evidence
that in vivo bound immunoglobulins had been dis-
sociated and that the antibody eluted showed an
ability to bind with the intercellular space of human
epidermis. The intercellular staining pattern of the
antibody eluted was the same as that of the anti-
body in free circulation. Landry & Sams (7) recently
demonstrated two different types of antibody eluted
from the skin of systemic lupus erythematosus and
Landry et al. (8) very recently reported that the
specificity of antibodies eluted from the skin of
bullous pemphigoid was somewhat different from
that in circulation.

Investigations are proceeding in our laboratories
to establish the immunoglobulin class and specificity
of the antibody eluted and also to determine whether
or not this antibody is responsible for the actual
production of acantholysis.
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