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Absract. In order to study the relationship between epider-
mal surface saccharides and pemphigus antigen(s). fluo-
rescein-labelled Concanavalin A (Con A) and Phytohemag-
glutinin-P (PHA-P) were used. These phytohemagglutinins
were found to bind with the intercetlular areas of human
epidermis.  Alpha-methyl-D-mannoside  and  z-methyl-p-
glucoside inhibited the epidermal intercellular staining pattern
produced by Con A-FITC, while N-acctyl-pD-galactosamine
blocked the same staining pattern produced by PHA-P-
FITC. Normal human skin reacted with pemphigus antibody
and pemphigus skin with the deposition of 1gG both gave a
positive interccllular  staining  pattern  with  fluorescein
labelled phytohemagglutinins. Our data indicated the non-
identity of the binding site of Con A and PHA-P, and pem-
phigus antigen(s).
Key words: Epidermal surface saccharides: Glycocaryx: Con-
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Immunofiuorescent studies have revealed the pres-
ence of antibodies in the sera of patients with
pemphigus vulgaris which reacts with the intercellular
areas of the stratified epithelium and the in vivo
bound immunoglobulins in lesions of the same condi-
tion (1, 2, 3). The demonstration of this pemphigus
antibody has now become a practical and useful
aid in the diagnosis of bullous skin diseases. Further,
elution studies of the lesion of this condition sup-
plied direct evidence that the antibody eluted had
the same reactivity as that in free circulation (9).
To what antigen(s) these antibodies are directed is,
however, a question for which a definitive answer
is not yct available, though it has been suggested
that an extracellular carbohydrate coat or glyco-
calyx may play a role in immunity (10). Recently,
an epidermal intercellular staining pattern was
demonstrated by the use of the fluoresccin-labelled
phytohemagglutinins, Concanavalin A and Phyto-
hemagglutininin-P, suggesting the presence of cpi-
dermal surface saccharides (8).

In the present study. we have attempted to deter-
minc whether or not any relation exists between
pemphigus antigen(s) and the binding site of these
hemagglutinins in thc intercellular areas of the
epidermis.

MATERIALS AND METHODS

Skin and sera. A 66-year-old woman (M. H. 36634/73) had
a 3 month history of generalized bullae which casily dried
up to scales. The condition was clinically diagnosed as pem-
phigus foliaceus. Biopsy from her fresh bulla revealed sub-
corneal blister formation with acantholysis. The scra gave a
high circulating antibody titer to the intercellular substances
of human cpidermis up to |:640 dilution by standard indi-
rect immunofluorescent (1F) staining (4). A fresh bulla was
taken from this patient by the standard biopsy technique and
was quickly frozen to ~ 20 C and cut in a cryostat at 6 #m
thickness. The scctions were used unfixed.

Concanacalin A-FITC (Con A-FITC) and Phytohemag-
glutinin-P-FITC (PHA-P-FITC). The conjugated products
of ConA-FITC and PHA.P-FITC were obtained from
Cappel Laboratories, Downingtown, Pa.., USA. The details
of the procedure for conjugation of these phytohemag-
glutinins with fluorescein isothiocyanate were described
clsewhere (8. 12). Both ConA-FITC and PHA-P-FITC
were diluted 1:40 with phosphate-buffered saline (PRS)
at pH 7.4 prior to use. Six-micron frozen sections from normal
human skin were used as substrate. The sections were stained
on glass slides in a humidified chamber at room temperature
for 45 min. washed 3 times with PBS for 15 min and mounted
with coverslips in 50 % glyccrol-PBS. The specimens were
examined with a Nikon fluorescence microscope.

For the study of the ncutralization of binding with Con A
FITC and PHA-P-FITC. various monosaccharides (Sigma)
at a concentration of 0.5 M were added to an equal amount
of solution of Con A-FITC and PHA-P-FITC respectively
and incubated in a water bath at 37°C for 30 min. These
phytohemagglutinins containing various monosaccharides
were then applied to normal human skin. Blocking experi-
ments were performed in which sections were incubated
with Con A (Sigma) and PHA-P (Sigma) respectively at a
concentration of | mg/ml in PBS for 15 min at 37 C prior
to incubation with Con A-FITC and PHA-P-FITC. A saline
control was run with every experiment.
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Fig. la. Normal human skin stained with Con A-FITC.
1202

In order to see whether Con A and PHA-P would compete
with pemphigus antihody for its bindingsite in the squamous
epithclium,. two staming procedures carried out.
Firstly, 6 1m frozen scctions from normal human skin were
reacted with the sera from the patient described above at
1 :8 dilution for45 min at room temperature in a2 humidified
chamber and then stained with Con A-FITC and PHA-P
FITC. As a control. indirect IF staining was carried out in the
same manncr as reported by Beutner et al. (4). FITC-labelled
goat antihuman 1gG (Hyland Lab.. Calif.: Lot No. 2201-
TO03al) was used at 1:10 dilution. Secondly. pemphigus
skin of the patient whose scra showed 1: 640 antibody titer
at the time of biopsy was stained with these two fluoresccin-
labelled phytohemagglutinins in the same manner as de-
scribed above. As a control, direct staining was done with
FITC-labelled goat anti-human IgG.

were

RESULTS

Both ConA-FITC and PHA-P-FITC gave an
intercellular staining pattern on the normal human
epidermis (Fig. ¢ & 15). No significant differences
were found in the patterns produced by the two

Fig. 1'h. Normal human skin stained with PHA-P-FITC.
320.
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Fig. !¢, Normal human skin reacted with pemphigus scra
and stained with Con A-FITC.  160.

phytohemagglutinin  conjugates cxcept that some
staining of the nuclecar membranes of squamous
cells was occasionally produced and the basement
membrane staining was stronger in the case of
ConA-FITC. This intercellular staining pattern
was indistinguishable from that of dircct IF staining
of lgGG on the pemphigus skin (Fig. 2). Prior in-
cubation of the sections with the solutions of un-
labelled ConA blocked subsequent staining with
Con A-FITC, as well as in the casc of PHA-P-
EITG

Results of the neutralization studies of various
monosaccharides are summarized in Table 1. With
ConA-FITC, staining was completely inhibited by
x-methyl-p-glucoside. On
the other hand. staining was blocked by N-acetyl-p-
galactosamine in the case of PHA-P but not by any
of the other sugars tested. This intercellular stain-
ing of both ConA-FITC and PHA-P-FITC was

x-methyl-p-mannoside,

Fig. 1d. Normal human skin reacted with pemphigus sera

and stained with PHA-P-FITC. 160. Al photographs
(la—1d) show indistinguishable intercellular staining pattern.
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Table 1.

Neurralization of epidermal intercellular
staining of Concanavalin A and Phytohemagglutinin-P

with various monosaccharides

Each monosaccharide was incubated with Con A-FITC,
PHA-P-FITC for 1S min at 37°C prior to application on
normal human epidermis.

wralization

negative fluorescence (neu-

occurred), positive fluorescence (no neu-
tratization)
Con A PHA-P
Monosaccharides (0.25 M) FITG FITC

o-methyl-n-glucoside
x-methyl-op-mannoside
f1-methyl-n-glucoside
N-acetyl-n-galactosamine
N-acetyl-n-glucosamine

not influenced by the prior application of pemphigus
sera to the sections of normal human skin (Fig. ¢ &
1d). Further, direct staining of the pemphigus skin
with Con A-FITC and PHA-P-FITC gave identical
intercellular staining patterns. Control sections
produced a marked deposition of IgG in the inter-
cellular areas of the denuded epidermis (Fig. 2).

DISCUSSION

The binding affinities of ConA and PHA-P for
saccharides and their chemical nature have been
well defined. Our present results are in agreement

with the previous report (8). Alpha-p-manno-

Fig. 2. Dircct IF staining of pem-
phigus skin with FITC- labclled
anti-human IgG to show intercel-
lular deposition of 1gG. = 320.

syl and x-pD-glucosyl residues are the binding
sites for Con A, as was shown by the inhibition of
the staining of the section of normal human skin
by prior application of ConA. On the other hand.
PHA-P was shown to bind with A-acetyl-np-galac-
tosamine. This confirms that carbohydrate-con-
taining substances were present in the intercellular
arcas of the human epidermis (6, 7, 8).

Blood group antigens consisting of saccharides
are known to be present as surface components in
the intercellular areas of human epidermis (11).
Grob & Inderbitzin reported the non-identity of the
blood group substances with pemphigus antigen (3).
Nieland (8) did not draw any definite conclusion
as to whether or not ConA reacted independently
with epidermal surface saccharides. The experi-
ments werce technically unsatisfactory due to the pre-
cipitation of serum protein by ConA, since pem-
phigus secra was reacted in the presence of ConA.
This was avoided in the present study by reacting
the pemphigus sera prior to the application of Con A
FITC and. in addition, by the use of pemphigus skin
where bound 1gG were already present, as shown in
Fig. 2.

Our data clearly indicate that the binding sites of
the phytohemagglutinins used, namely, x-D-manno-
syl, x-D-glucosy! residues and A-acetyl-p-galactos-
amine arc not the components of the specific site of
the antigenic substances which react with the pemphi-
gus antibody. since these hemagglutinins were found
to react independently to the binding site of the
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cpidermis in which antibodies were already fixed in
vivo and also of the normal ecpidermis in which

pemphigus sera reacted in vitro. Thus our present
study gave us the non-identity of the binding site of
Con A and PHA-P and pemphigus antigen(s).
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