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AbslTaCI. In order 10 sIudy 1he relaIionship bel\\ecn cpider­

mal surfoc� sacchandc, and pemph1gus an1igenh). fluo­

rescein-lahelled Concanavalin A (ConA) and Ph}toh�mag­
glu1inin-P ( PHA-P) \\Crc used. Thcsc phytohemaggluIinins 

"ere found IO bind \\ilh the intcrccllular areas of human 

epidermis. Alpha-meth} I-D•mannoside and �-mclh) I-D­

glucosidc tnhthited the ep1dermal intercellular staining pattcrn 

produccd b} Con A-FITC'. while N-acct) I-o-galactosnmine 

blockcd thc same staining pnucrn produced by PI IA-P­

FITC. Normal human skin reacted with pemphigus anlibody 

and pemph1gus skin \\llh the deposiIion of lgG both 11a,e a 

positi,e intcrccllular staimng pa11ern with fluorescein 

lahelled ph)tohemagglulinins. Our dutu indica1ed the non­
iden1i1y of thc binding siIe of ConA and PI IA-P. and pcm­

phigus an1igen(s). 

Key �·ort/.., Fpidcrmal �urface saccharidcs.: Glycocary,: Con­

canavalin A Phytohemagglutinin-P: Pcrnphigus 

antigen 

lmmunofluorescent �tudies ha\e revealed the pres­

ence or antibodies in the sera of patients \\ ith 
pemphigus vulgaris which reacts with the inlercellular 

areas of the stratified epithelium and the in vivo 

bound immunoglobulins in lesions of the same condi­

tion ( I. 2. 3). The demonstration or this pemphigus 

antibody has now become a practical and meful 

aid in the diagnosis of bullous skin diseases. Further, 

elution �tudies of thc lesion of this condition sup­

plied dircct evidence that the antibody eluted had 

the same reactivity as that in free circulation (9). 

To what antigen(s) these antibodies are directed is, 

howevcr, a question for which a definitive answer 

is not yct a,ailablc, though it has been suggcsted 

that an extracellular carbohydrate coat or glyco­

calyx may play a rolc in immunity ( I 0). Recently, 

an epidermal intcrcellular staining pattcrn was 

demon�trated by the use of the fluorcscein-labelled 
phytohemagglutinin�. Concanavalin A and Phyto­

hemagglutininin-P, suggesting the presence of epi­

derrnal surface saccharides (8). 

In the present ,tudy. ,\e ha,c attemptcd to deter­

minc whether or not an)' relation exi�t� bctween 

pcmphigus antigcn(s) and lhc binding siIe of thesc 

hemagglutinins in thc intcrccllular areas of thc 

epidermis. 

MATERIALS AND METHODS 

SI-in and sern. A 66-}ear-old woman (M. H. 36634/73) had 

a J monIh hisIory of generalizcd bullae which casil> dried 

up to ,cales. The condition "as clinically diagnosed as pem­

ph1gus foliaceus. Biops> from h�r frcsh bulla re,ealed sub­

corncal blistcr for111aIion wiIh acn11Iholysis. The scra gavc a 
hig.h circulating anIibody tiIer to the inIcrcellular substancc, 

of human cpidermi� up to I : 640 diluIion h> ,rnndard indi­
rccI ,mmunofluorc,cent (IF) srninIng (4). -\ fre,h bulla -.as 
ta�en from this patient by thc standard biops> tcchnique and 

".1s quickly frozcn to 20 C aml cul in a cryosrnt at 611m 

1hidncss. The scctions were uscd unfixed. 

C,mcu11aca/i11A FITC (Co11A f/TC) 1111d Phytoltemo�­

/f/111111111-P-FITC (PHA-P-FITCI. The conjugatcd products 

of ConA-FITC and PHA-P FITC \\erc obta1ned from 
Cappcl Laboralories. Downit1BlO\\ll. Pa .. USI\. The deIail, 

of Ihc procedurc for conjugat ion of thcsc phytohemag­

glutinins with fluorescein iso1h1ocyanate wcrc dcscribed 

el'ic\\here (8. 111. Both ConA t-lTC and PHA-P-FITC 

\\erc diluIed I: .io "ith phospha1e-huffered �aline ( PBS) 

al pi I 7.4 prior to usc. Six-micron rro,en section, from normal 

human skin were u,cd as suhsIraIc. The sections wcre s1aincd 
on glass slides in a humidiried chamber al room tcmperaIure 

for 45 min. washed , times wi1h PBS for 15 min and mounted 

\\ith co,erslips in 50 °. gl}cerol PBS. The ,pecimens "erc 

exarnined with a Ni�on fluorescence microscopc. 

For Ihe study of lhe ncutralizalion of binding wiIh Con A 

FITC and PHA-P FITC, various monosaccharides (Sigma) 

at a concentration of 0.5 M \\Crc added to an equal amounl 

of solution of ConA-FITC and PIIA-P-FITC respccti,el> 

and incuba1ed in a water ba1h at 37 C for 30 min. These 

phytohemaggluIinins containing various monosuccharides 
\\Crc Ihen applicd l0 normal human skin. Blocking experi­

ments were performed in "hich sections \\Cre incubaIed 

"ilh ConA (Sigmal and PHA-P (Sigma) respecthely at a 
conccntration of I mg ml in PBS ror 15 min at 37 C prior 

to incubation with Con A-FITC and PHA-P FITC. A saline 

control was run \\ith cvery experiment. 
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Fig. I 11. "\.ormal human skin s1aincJ "i1h Con A-FITC. 

320. 

In order 10 see whc1her ConA and l'IIA-P would compctc 

with pcmphigus antihody for its binding site in thc squamous 

epithclium. two ,taming procedure, \\ere carried out. 

Firstl�, 6 1Im froLen section, from normal human skin were 

reacted "ith thc ,era from the patient dcscribed above at 

I: 8 dilution for 45 min at room temperoture in a humidified 

chambcr and thcn stained "ith Con A-FITC and PHA-P 

FlTC. As a control. indirect IF s1ainon11 w as ca med out in thc 

same manncr a, reponcd by Bcu111cr c1 ni. (4). FITC-labcllcd 

goat an1ihuman JgG (Hyland Lab .. Calif.: Lo1 No. 220l­

T003a l)  was u,cd at I: 10 dilution. Secondl). pemphigus 

skin of the patient whose scrn showcd I: 640 a111ibody 1i1er 

at the time of biopsy wa, stuined w,th 1hese two l'luorcsccin­

labclled phytohcmagglutinins in Lhc ,ame manner as dc­

scribcd above. 1-\s a control, direc1 ;taining w a, done '"th 

FITC-labelled goaL anti-humttn lgG. 

RESULTS 

Both Con A-FITC and PHA-P-FITC gave an 

i111ercellular staining pa11ern on the normal human 

epidermis (Fig. I a & I b). o significant differencc 

were round in the pattcrns produced by the two 

Fig. I I>. Normul human s�in stained with PI IA-P-FITC. 

320. 
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Fig. I c Normal human skin reactcd with pcmphigus scrn 

and sIained with Con A FITC. I 60. 

phytohcmagglutinin conjugates except that some 

staining of thc nuclcar membrane� of squamous 

cells was occasionally produccd and 1he basemcm 

membrane staining was stronger in the case of 

ConA-FITC. This intcrcellular staining pauern 

was indistingui�hable from that of dircct IF staining 

of lgG on the pemphigus skin ( Fig. 2). Prior in­

cubation of the sections with the solutions of un­

labelled Con A blocked subsequent staining with 

ConA-FITC. as well as in the casc of PHA-P­

FITC. 

Re�uhs of the neutralization studies of various 

monosaccharidcs are summari.zed in Table 1. With 

Con A-FITC, staining was completely inhibited by 

:,c-mcthyl-o-mannosidc, x-methyl-o-glucoside. On 

the other hand, staining was blocked by N-acetyl-o­

galactosamine in the case of PHA-P but not by any 

of the other sugars testcd. This interccllular stain­

ing of both ConA-FITC and PHA-P-FITC was 

Fig. Id. Normal human skin reactcd wi1h pcmphigus scra 

and stainecl with PHA-P-FITC. 160. All photographs 

(l a-Id) ,hm, indi,tingu,,hable intcrccllular �taining pattcrn. 
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Table I. Neutra!izatio11 of epiderma/ interce//ular 

staining of Concanaualin A and Phy1ohemaggluti11in-P 

with various monosaccharides 

Each monosaccharide was incuba1ed wilh Con A-FITC, 
PHA-P-FITC for 15 min at 37°C prior 10 application on
normal human epidermis. negative fluorescence (neu­

tralization occurred), - -positive fluorescence (no neu­
tralization) 

Monosaccharides (0.25 M) 

a-me1hyl-o-glucoside
«-methyl-o-mannoside 

/J-me1hyl-n-gl ucoside 
N-acet yl-o-galactosam i ne
N-acetyl-o-glucosa mi ne

ConA­
FITC 

PHA-P­
FITC 

not influenced by the prior application of pemphigus 

sera to the sections of normal human skin (Fig. I c & 

Id). Further, direct staining of the pemphigus skin 

with Con A-FITC and PHA-P-FLTC gave identical 

intercellular staining patterns. Control sections 

produced a marked deposition of lgG in the inter­

cellular areas of the denuded epidermis (Fig. 2). 

DlSCUSSJON 

The binding affinities of Con A and PHA-P for 

saccharidei and their chemical nature have been 

well defined. Our present rcsults are in agreement 

with the prcvious report (8). Alpha-D-manno-

Fig. 2. Direct IF staining of pem­
phigus skin wi1h FITC- labe\led 
anti-human lgG 10 show in1crcel­
lular deposition of lgG. "320. 

syl and rx-o-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 N-acetyl-o-galac­

tosamine. This confirms that carbohydrate-con­

taining substances were present in the intercellular 

areas 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 & lnderbitzin reported the non-identity of the 

blood group substances with pemphigus antigen (5). 

Nieland (8) did not draw any definite conclusion 

as to whether or not Con A reacted independently 

with epidermal surface saccharides. The experi­

ments were technically unsatisfactory due lo the pre­

cipitation of serum protein by Con A, since pem­

phigus sera was reacted in the presence of Con A. 

This was avoided in the present study by reacting 

the pemphigus sera prior to the application of Con A 

FlTC and, in addition, by the use of pemphigus skin 

where bound lgG were already present, as shown in 

Fig. 2. 

Our data clearly indicate that the binding sites of 

the phytohemagglutinins used, namely, .x-o-manno­

syl, cc-o-glucosyl residues and N-acetyl-o-galactos­

amine arc not the components of lhe specific site of 

the antigenie substances which reacl with the pemphi­

gus antibody, since these hemagglutinins were found 

to react indcpendently to the binding site of the 
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epidermis in which antibodies werc already fixed in 

vivo and also of the normal epidermis in which 

pcmphigus sera reacted in vitro. Thus our present 

study gave us the non-ideniity of the binding site of 

Con A and PHA-P and pemphigus antigen(s). 
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