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Abs1ract. lmmunoglobulin, could be elutcd from thc fresh 
bullous lesions of two patients with l.n o,, n pemphigus 
vulgaris by trcatmcnt with acid citratc buller (pH 3.0). 
Tzanck smcars sho,,ed a markcd reduc1ion in immuno­
rtuorcscencc following the incubation of �mears in an ac1d 
citratc buffcr. lnterccllular antibody 10 normal human epi­
dermis was demonslratcd in 1he eluates obtained from si.in 
bomogcnates of bullous lesions. Direct cvidencc was lhus 
obtaoned to suggest that in , ivo bound immunoglobulin has 
an auto-antibody nature, that is, it binds with the intcr­
cellular spacc or human cpidermi�. 

Sioce Beutner & Jordon (J) demonstrated the prcs­
encc of auto-antibody to stratifiect squamous epi­

thelium in the scra of patients with pemphigus, 

many workers have reported similar findings (2, I 0, 

Il, 12). In addition, the demonstration of bound 

immunoglobulins ( l, 2, 3) and complemeat (5) in 
lesions of the sa111e condition, favours 1hc concept 

that an anligen-antibody reaction may play an im­

portanl role in the palhogenesis or the disease. 

In 1he present study. we have investigated 1he 

possibility that pcmphigus antibody might be a 

component of bound immunoglobulins, by elution 

studies with acid citralc buffcr (pH 3.0) which dis­

sociates antigen-antibody complexes. 

MATERIALS AND METHODS 

T:,anck smean. Frcsh bullous Jesions from a 49-year-old 
woman with pemphigus vulgaris were examined. The base 
of a frcsh bulla was gcntly scraped with slerile meta! forceps 
omo a glass slide and air dried. Slides were thcn storcd at 
- 20 C until uscd. Duplica1e slides were soar..ed 4 h and over­
nigh1 respecti,ely, at room tempcrature in citric acid buffer
(pH 3.0) and thcn ptaccd in phospha1e-burrcred sahnc (PBS) a1 
pH 7.5 for 60 mjn to adju�t the pH before direct immuno­
fluorescen1 (IF} staining for JgG. Control si ides \\Cre soaked 
in PBS only. Direcl IF staining was carried out in the same 

manner as rcported by Bcu1ner cl al. (3). FITC-labclled 
goat anti-human lgG (Hl land lab., CaliC., U.S.A., Lot No. 
2232700 JA I) was used al I: 10 dilulion. 

Elu1io11 from bulloe. Frcsh bullou5 lesions from 2 patients 
with pcmphigu,, ulgaris whosc diagno�is had been confirmcd 
by biopsy and standard indirect and direct immunofluorcs­
cence tests ,�ere u5ed. Elution or immunoglobulins \\as 
carricd out according to the method described by Koffler 
et al. (6). Frcsh bullae were carefully excised with scissors 
and sto red in the dccp-freezc at - 20·C until used. A total 
amounl of 0.95 g or lhe skin (wet wcigbl) was cut into small 
picces in PBS and homogenized in an ice-jacketed Waring 
blendor at I O 000 rpm for 3 min. The same proccdure was 
repeatcd thrcc limes al 20 sec intcrvals. The homogena1cs 
wcre ccntrifugcd al 6 000 g for 15 min at 4 C. The supcr­
natant was removed and the rcsidue was resuspcnded in 
PBS for funhcr washing. The proccdurc of washing the 
residue was rcpeated 7 lime� until the supernatant became 
clear. AL each washing thc supernatant was storcd 10 check 
thc protein concentration and the presence of pemphigus 
antibody. After the final washing, citric acid buffer was addcd 
to the residue and s1irred overnight at room tcmperature. 
Then the supcrna1an1 was remo,ed after centrifugation and 
was diulysed against muhiple changes or PBS for 48 h at 
room temperature. The final eluates and the washings al 

each stage were concentrated to 2 ml by negative prcssure 
dialysis tluough a collodion bag. The indirect IF staining 
was carried out after thc exposure of the cluates for 45 min 
lo thc frozen scction of thc normal human skin. The prescnce 
of intcrccUular antibody in the washings was also tcsted by 
the same mcthod. The protein concentrahon of cluates and 
the washiogs was determined by the method of Lowry et al. 
(9). 

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. I). Mosl of this bright immuaofluorescence 

was seen on the cell membrane of the acantholytic 

cells. The sheets of cells showed the same type of 
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Fig. I. Acantholytic cells from Tzanck smear of pemphigus 

\'ulgaris �taincd "ith FITC-labelled anu-human lgG to �ho" 

positive immunofluore,cencc. 160. 

intercellular rtuoresccnce as observed in the frozen 

section of biopsied skin from pemphigus vulgaris. 

Compared with control preparations, smears treated 

with acid citratc buffer showed a marked loss of 

immunofluorescence after bcing incubated in acid 

citrate burrcr ovcrnight (Fig. 2), although 4 hours' 

incubation caused little reduction in fluoresccnce. 

The reduction in fluorescence \\aS greatest at the 

periphery of the cell membrane. Most or the cells 

kept thcir shape fairly well at an acid pH. 

Fi�. 1. Rcduct,on of immunorluore,cencc af ter tre,Hmcnl "ith 

ac,d citr.tte buffer (pH 3.0) overnight. 160. 
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Fig. 3. Eluatcs from skin hornogcnates on normal human skin 

s1ained with FITC-labelled anti-human lgG 10 show positi,·c 

,nterccllular immunofluorescencc. 320. 

The eluates from skin homogenates showed a 

strong intercellular immunofluorescencc when the 

eluatcs wcre applicd to the normal human skin for 

45 min. This intercellular immunofluorcscence of 

lgG is thc same as that seen in the standard indirect 

IF staining of pemphigus scra (Fig. 3). The protein 

concentration of the eluates and washings are set 

out in Table J. The eluates contained 0.458 mg/ml 

of protein. Washing 1 showed a high protein con­

centration of 4.9 I mg/ml with positive interccllular 

immunofluorescence but thc concentration of pro­

tein dcclined at each washing and the final "ashing 

(Wa:.hing 7) sho\,ed only 0.03 mg/ml of protein 

with negative immunofluorcscence 10 the human 
skin. 

DTSCUSSIO 

In vivo bound immunoglobulins dcposited in the 

skin lesions of pcmphigus havc been regarded as 



Table I. The protein co11ce11tration and intercellular 

immu110Jfuoresce11ce i11 the eluares and washings with 

several changes of phosphate-buffered saline 

Eluatcs 
Washings I 
Washings 3 
Washings 7 

Protein conc. 
(mg/ml) 

0.458 
4.91 
1.19 
0.03 

lntercellular 
immuno­
fluorescence 

+ 

auto-antibodies despite lack of de.finite evidence, 
because of the following findings; (a) antibodies 

present in patient's sera are reactive with the site 
of fixation, (b) these 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 imrnunofluorescence 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 <luring the 

process of homogenization of the bullae, as shown 
in Table T. 

Thus, our present study supplied direct evidence 
that in vivo bound immunoglobulins had been dis­

sociated and tbat 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 immuooglobulin 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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