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Abstract. In the present study. the development of pem­
phigus and bullous pemphigoid antigens was investigated 
by means of the in<lirect immunotluorescence technique 
using �era of pemphigus an<l bullous pemphigoid patient:,. 
respectively, on human foetus skin antigenie substrate. 
Seventy skin specimens from embryos of 9-38 weeks of 
gestation were studied. Both pemphigus and bullous pem­
phigoid antigens werc observed for the lirst time al about 
16 weeks of gestation. Pemphigu, antigen has a slower 
rate of evolution. Between 30 and 38 weeks both antigens 
were detected as strongly positive. 

ln  recent years, a deeper understanding of the

structural and physical properties of intercellular

spaces. cell junctions and the dermo-epidermal

junction a:s well as of their embryonic developmcnt

has been achieved by electron microscopy studies

(2, 3, 12. 17, 18). Special attention has been paid to

these �tructures because of the immunological role

attributed lo them in some autoimmune disorders,

e.g. pemphigus and bullous pemphigoid. and the

abnormalities observed in the course of malignant

transformation in a variety of tissues of epithelial or 

other origin ( 17. 20).

The diminishcd intercellular adhesion in solid 

tumours has been assumed to be a contributory 

factor in carcinogenesis, either by abolition of the 

process of "contact inhibition of locomotion" and 

the increased ability of tumour cells to invade and 

metastasize. or by abolition of '"contact inhibition 

of growth" (I. 14). The intact dermo-epidermal 

junction is considered to be a functional barrier 

against cell movement, since its disruption facili­

tates the transformation of a pre-invasive into an 

invasive carcinoma (15. 19). The above concepts 
are in agreement with the prcviously prnposed 

'"immunological theory of cancer" of Green (6) and 

Green & Anthony (7). in which great attention 

was accorded to the su1face tissue-specific antigens 

(T.S.A.) whose presence ensures a kind of im­

munological control favouring tissue homeostasis. 

Pemphigus and bullous pemphigoid antigens are 

considered to be T.S.A. part ly or completely absent 

from premalignant tumours and skin cancers (4. 16). 

These antigens have been the object of extensive 

work in recent years. Bullous pemphigoid antigen 
has been found in the basal lamina. the lamina luci­

da and in hemidesmosomes and is probably of a 

proteinaceous nature, having a molecular weight of 

20 000. Pemphigus antigen is located exclusively in 

the intercellular spaces of squamous cell epithelium 
of the epidermis and is probably also a protein. with 

a molecular weight of68000 D (5. 13). 

The existence of these antigens at the dermo-epi­

dermal junction and in the intercellular substance 

and their disappearance depending on the stage of 
malignant transformation have led us to study thcir 

ontogeny and to try to correlate their presence with 

the leve! of epidermal differentiation in the course 

of embryonic development. 

MATERIALS AND METHODS 

The aim of the present study was to search for the pres­
ence or absence of the intercellular substance and base­
ment membrane antigens, by means of the indirect im­
munofluorescence technique, using sera of pemphigus and 
bullous pemphigoid patients with high titres of autoan­
tibodies against the intercellular substance and basement 
membrane antigens respectively. Tissue sections from the 
epidermig of 70 human foetuses aged 9-38 embryonic 
weeks were studied by the indirect immunofluorcscence 
method as describcd by Naim (10). 

Frozcn punch biopsy specimens were stored al -28°C 
and cryostat sectioned at -40°C within one weck. Con1rol 
sections of normal human skin were included with each 
assay. Commercially available fluorescein-labeled goat-
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Fig. I. Strongly positive immunonuorescence at the 
dermo-epidermal junction in a 17-week human embryo. 
X85. 

antihuman antisera were used (Hyland Laboratories. 
California). One kind of antiserum contained antibodies 
against human immunoglobulins (F/P ratio 8.7) and the 
second was a predominantly anti-human lgG preparation 
(F/P ratio 3.4). The antisera were absorbed beforc use 
with a pig liver powder (Wellcome) to eliminate non­
specific agents. The conjugated anti,era gave no stain­
ing reaction when applied alone to test section,. 

Five high-titre pemphigus ,era and live high-titre bull­
ous pemphigoid sera were uscd. Prior to usc the pem­
phigus sera were absorbed with human group AB red 
blood cells. Sern \�ere used at a dilution of I : 10 in pho,­
phate-buffered saline (0.01 phosphate-butTered saline. pH 
7.1). Besides pemphigus and bullous pemphigoid sera. 
normal human serum and phosphate-buffered saline were 
included for control purpose, ( 10). 

Specificity of thc staining reaction wa, established by 
neutralization ab,orptions of the pemphigll', and bullous 
pcmphigoid ,era with normal human epidermis. Such 
1rea1ment inhibitcd the immunofluorescent staining of 
normal skin. An aliquot from each pemphigus or bullous 
pemphigoid serum sample was allov.ed 10 react v.ith the 
tbsue section and was then overtaid either w11h antiserum 
against human immunoglobulins or against lgG. The 
nuorescent antisera were overlaid at a dilution of I : 4. Al 
thc cnd of the procedure. preparations werc read blind. 
u\ing an uhr.iviolet fluore!,cencc microscope (Zetopan 
Richert) illuminated with a CS 200 W lamp, excitation 
filter E 1 (UGl/3 mm..-BG 38/2.5 mm) 3-lcns glass con­
dcnser and protective filter Sp2 (GG/3/1 + 3 mm+ Wratten 
foil 2A). 

RESULTS 

The results of the present study are presented in 

<lctail in Table I. The earliest foetal age at which the 

intercellular substance antigen was observed was 

thc 16th embryonic week. When the intercellular 

nuorcscence was bright and pervaded the entirc 

e pidermis the pcmphigus antigen was characterized 

a� strongly positive. but whcn not bright or loca­

li.r.cd to isolatcd isleb of thc epidermis. it was 

characterized as weakly positive. The pcmphigus 

antigen was strongly positive in 3 out of 11 foetuses 

aged 1�20 \\eeks. weakly positive in 4 and absent 

in another 4 foetuses within the same agc group (fig. 

2). 

Between 21 and 30 weeks. the pemphigus antigen 

proved strongly positive in I out of38 foetuses (Fig. 

3) \\Cakly po�itive in 12 and absent in 9. Finally 12

Table I. The res11/1s of detection of the i11tercel/11/ar .111bsta11ce a11cl baseme111 111e111bra11e antigem by 

indirect i11111111110Jl11oresce11ce in 70 h11111a11jcJet11ws. dh-icl(•d i111ofo11r a!fe group:, 

Negative, weakly positive, and strongly positive results are expre,sed in both absolute numbers and pcrcentages 

lnterccllular sub,tance antigen Ba,ement membrane antigen 

Weeks of . umber of Weakly Strongly Wcakly Strongly 
gestation foe1u�es Negative po�nive po,itive 1'cgative po,11ive po,itive 

9-14 7 7(100'ii) 7 (100%) 
16-20 Il • 4 (36.36".r) 4 (36.36%) 3 (27.2¼) 4 (36.36 '« l (9.09%) 6 (54.54 9,) 
21-30 38 9 (23.68 "r) 12 (31.5'1) 17 (44.73'1) 12 (31.5 "c) 5 (13.15'1?). 21 (55.26'«) 
30-38 14 2 (14.28 ro ,� (85.71 't) I (9.09'7,) 13(92.S'i?) 
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out of 14 foetuses had strongly positive pemphigus 

antigen and two lacked the antigen in the age group 

30-38 weeks. There were no weakly positive resuhs

in the latter group.

The earliest foetal age at which the basement 
membrane antigen was detected was likewise the 

16th embryonic week. When a thin librillar or 

granular. continuous fluorescent dermo-epidermal 

zone was obscrved it was considered to be strongly 

positive (Fig. 1) and when discontinuous fluores­

cent zone was observed the bullous pemphigoid 

antigen was considered weakly positive. 

Fig. 2. Negative intercellu­
lar auorescence in a 14-week 
human embryo. x85. 

The bullous pemphigoid antigen was strongly 

positive in 6 out of 11 foetuses aged 16-20 weeks, 

weakly positive in one and absent in 4 foetuses 

within the same age group. Between 21 and 30 

weeks. the bullous pemphigoid antigen proved 
strongly positive in 21 out of 38 foetuses. weakly 

positive in 5 and absent in 12. Finally, 13 out of 14 

foetuses had strongly positive basement membrane 
antigen and one lacked the antigen in the age group 

30-38 weeks. There were no weakly positive results
in the latter group. An interesting morphological

finding was the fluorescence along the vertical mar-

Fig. 3. Strong]y positive in­

tercellular fluorescence in a 
36-week human embryo.
X214.
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gins of juxtaposed basal epidermal cells in addition 

to the fluorescent pattern of the dermo-epidermal 

junction. 

DISCUSSION 

Human epidermis at 3 weeks of gestation consists 
of a single layer of undifferentiated cells of ecto­

dermal origin: at about 6 weeks a bilaminar epi­

dermis appears and at approximately 9 weeks a new 

layer appears-the stratum intermedium (2). At 17 

weeks. the epidermis has already developed all 
adult characteristics. The basal lamina can be de­

tected as early as at the 6th embryonic week but a 
fully developecl dermo-epidermal junction is not ob­
served until the I 6th week of gestation. The origin 

of the basement membrane has not been darified. It 
has been suggested that the basal lamina is of main­

ly epidermal origin. On the other hand the anchor­

ing fibrils of the dermo-epidermal junction are be­

lieved to derive from the mesenchyme (3). 

In the present study. the detection of the base­

ment membrane antigen at about 16 weeks. when a 

completely developed basement membrane has al­
ready been established, favours the concept of the 
in siru production of this antigen. The intercellular 

fluorescence of the overlying basal cells might be 

further comfirmation of this view. The results of the 

present study have revealed that (a) of the two an­

tigens, the pemphigus one has the slower develop­

mental rate (Fig. 4). It has previously been sug­
gested that this same antigen is the first to be lost 

in malignant transformation (16). Thus the pem­
phigus antigen appears to be a sensitive index of 
a well differentiated epithelium (b ). The bullous 

pemphigoid antigen is observed at about 16 em-
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Fig. 4. Percentage of strongly positive in­
tercellular substance and basement mem­
brane antigens as detected by the indirect 
immunofluorescence method. 

bryonic weeks. almost simultaneous with the ap­
pearance of a fully developed basement membrane. 

It is thus concluded that the presence of pemphigus 

and bullous pemphigoid antigens is directly corre­

lated with a completely differentiated epithelium 

and a fully established basement membrane. 

The results of this study are not in agreement 

with those reported by Muller et al. (9). who found 
that the intercellular antigen appears for the first 

time at 9 weeks and becomes strongly positive at 12 

weeks. whereas the basement membrane antigen is 

only discernible at 12 weeks. to become positive 
after '.13 weeks of gestation. No explanation. how­
ever, can be offered for this discrepancy between 
the time of establishment of the basement mem­
brane antigen and the time of formation of the 

basement membrane. The differing results of the 

present study vis-a-vis the work of Muller et al. (9) 

might be attributable to various parameters such as 

differing section thickness. site of biopsy, genetic 

variations. different racial and/or ethnic origin of 

the foetuses studied. as well as the conditions of 

specimen handling before procedure. A possibility 
of an antigenie heterogeneity of the tissue con­
stituents with which the pemphigus and bullous 

pemphigoid autoantibodies react cannot be ex­

cluded, since pemphigus antigens with different 

physicochemical prope11ies have been isolated from 
different organs and animal species (8, 11, 13). As­

suming that all other factors are equal. including the 

physicochemical pr·operties of the pemphigus anti­
gen, then differences in affinity of antibodies di­

rected against these antigens might explain the var­
iance of our results from data previously published 
regarding the age at which the pemphigus antigen 

first appears. More specifically, an antibody with 
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greater affinity than that present in our sera would 

bind more strongly to the pemphigus antigen, thus 

producing a positive result, even at low concentra­
tions of the latter. 

Further quantitative characterization of the 

physicochemical properties of the bullous pem­
phigoid and pemphigus antigens is required before 
the issue of the ontogenetic development of the 
pemphigus and bullous pemphigoid antigens can be 

sett led. 
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