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Abstract. Rabbit anti-guinea pig epidermal cell ,era (AES) 
which "'ere prepared by immuni1ing rabbit, with en• 
Lymatically di,per,ed \'iable guinea pig epidermal celb 
were ,hown to react 10 the interccllular substances of 
stratified squamou, epithclia of guinea pig� and monkey, 
in a pattem ,imilar lO that seen with concanavalin A 
(ConA) or pemphigus sera (PS) by immunofä1ore,cencc 
Reciprocal blocking tests wcre per

f
ormed on guinca pig lip

mucosa after removal of the non-specific binding sub­
stance, between preincubated sub,tances and ,ubse­
quently mcubated ones. No definitc inhibition wa, noted 
in the ,ub,equent rcactions upon preincubation with AES 
or PS. However. preincubation with ConA weakened the 
subsequent react1on with PS. but did not block the reac­
tion with AES. Effect, of ,olvents on the receptors for 
AES. ConA and PS were al�o examined. ConA recepto1 
was re,i,tant to both ,aline ,olution and ethanol (95 <:f and 
99'kl. PS receptor wa, labile to both ,aline solution and 
ethanol. while AES receptor was labile to cthanol. but 
resi�tant lo saline ,olution. These observation, �ugge�t 
that the receptor for AES dilTers from that for ConA or 
PS. 

Key 11·ordc Anti-guinea pig epidermal cell ,era: Con­
cana,alin A: Pcmphigu, ,era: Receptor: Re­
ciprocal blocking test: Effect of sohent 

It ha� been demonstrated that a variety of antigens. 

including alloantigen� ('.!. 11. 17) and hetcroantigen, 

(5. 16. 18). and receptor� for plant lectin !>uch a� 

concanavalin A (ConA) and phytohemagglutinin P 

(8) arc present on the ,urface of epidermal cell, of

many '>pecies. Rabbit anti-guinea pig epidermal cell

serum (AES) which was preparcd by immunizing

rnbbih with en.i:ymatically dispcr,ed viable guinea

pig epidermal cclb was demon�trated by means of

complcmcnt-mediated cytotoxicity test and im­

munonuorescence as being dirccted toward cell

!>ttrface antigen, specific for "tratified ,quamou,

epithclia of guinea pigs. monkeys and hu mans ( 13).

On the othcr hand, it is gencrally accepted that 

pemphigus ,erum (PS) has receptors wi1hin the in­

terccllular spaces of stratified squamow, epithelia 

from a wide range of species other than hu mans (I). 

Since pemphigus antibodies are con�idered to 

play an important part in the pathogenesis of 

pemphigus le�ions, a compa1i�on of the properties 

of receptors for AES. ConA and PS scemed to be 

warranted. We report here the results of reciprocal 

blocking tests between AES, ConA and PS, and of 

the effect of �olvents on their receptors. 

MATERIALS AND METHODS 

Speci111e11s 

Tissue \pecimem were ,nap froz.en in an acetone-dry ice 
mixture and stored at -80°C until use. Section� were cut 
at a thicknes, of6 µm in a cryostat at -20°C. 

R"bbit 1U1ti-g11i11ea pig epidPrmal cell serum (AES) 

Preparation of AES has been de,cribed prcviou,ly ( 131. 
Briefl>. guinea pig epidermal cell, "ere di,persed by a 
0.39, ,olution of tryp,in. The dye exclusion te,t showed 
that more than 95 '7c of the cells were viable. Rabbits werc 
given three intravenou, injection, of I .5x 107 cells in 5 ml 
of 0.9'1 salinc ,olution at intcrval, of 2 week,. One wcel.. 
after the last injcction. blood wa, drawn and ,era wcre 
collccted and heat inactivated. The anli�erum was 
ab,orbed with guinea pig red. splcen. and thymus cell,. 
and liver p<'"der,. Complement-mediatcd cytotoxicity 
tests ,howed that the ab,orbed antiserum (A ESl killcd 
more than 90'l of disper,ed guinea pig epidermal cells at a 
dilution of I: 10 ( 13). 

Fl11ure�cein-/ab<'lled co11cww1·ali11 A (ConA-FITC) 

ConA-FITC wa, prepared according 10 the method, of 
Tkacz.. C}bulska & Lampen ( 14) w11h some modification,. 
Two mg of nuorcscein bothiocyanatc ( FITC) was db,ol­
ved in I ml of 0. I M Na,H PO,. Twenty-four mg of ConA 
(Sigma. Grade 111) wa, dis,olved in I ml of I M NaCI. 0.5 
ml each of FITC and ConA ,olution were gently mixcd 
togethcr at pH 8.3. using a magnetic stirrer al room temp-
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Table I. lnterce/111/ar reactil'ity of AES. ConA and 
PS 011 tiss11e secriuns 

AES ConA PS 

Guinea pig lip mucosa + (640)" + ... (320)
Guinea pig esophagus + (640) + + (320)
Guinea pig skin + (80) + + ( 160)
Monkey esophagus + (20) + + (640)
Rabbit oral mucosa ± + + (320)
Rat oral mucosa ± + + (160)
Mouse oral mucosa ± + + (80)
Human skin ± + + (160)

" Titre of amiserum giving positive reaction. 

erature for 2 hours. and the reaction mixture was dialysed 
against I M NaCI at 4°C ovemight. After a small amount 
of precipitate which had formed on dialysis was removed 
by centrifugation, the mixture was placed on a column of 
Sepahdex G-75 (Pharmacia) previously equilibrated with 
1.0 M NaCI. After removing the eluent with I M NaCI, 0.1 
M glucosc in 1.0 M NaCI was applied. The resultant eluent 
was pooled and dialysed against I M 'laCI at 4°C over­
night. The optical absorbancy of the dialysed pool was 
0.069 at 490 nm and 0.87 at 280 nm. The estimated ConA 
concentration was 600 µ.g/ml. ConA-FITC was used with­
out further dilution. 

Pempliigus serum (PS) 

The serum from a 66-year-old male patient with 
pemphigus foliaceus was used. The pemphigus antibody 
titre of the serum was 320 when guinea pig lip mucosa was 
cmploycd as thc �ubs1ra1e. 

lmm1111oj111oresce11ce staining 

Unfixed frozen tissue sections were stained with ConA­
FITC by the direct method, or AES (I: 10 dilution) fol­
lowed by goat anti-rabbit lg-FITC !BBL) or PS (I: 10 
dilution) followed by rabbit anti-human lgG-FITC 
(Dakopatts) by the indirect method. F/P molar ratio. pro­
tein concentration and dilution of goat anti-rabbit Ig-FITC 
and rabbit anti-human lgG-FITC werc 3.7. 7.8 mg/ml. 
I: 20 and 1.7. 4.4 mg/ml. I: 10 respectively. Examination� 
were made with a Zciss fluorescence microscope equipp­
ed with an Osram HBO 200 supermercury lamp and 
UV-5 exciter and 41 and 65 banier filters. 

Reciproc<1l blocking tests 

Specific inhibition of the intercellular reaction by AES. 
ConA or PS was tested on the sections of guinea pig lip 
mucosa. since AES revealed highest reactivity to this 
tissue (see Results). Unfixed frozen sections were layered 
with preincubated substance for 30 min at 37°C, and after 
being washed with PBS (pH 7.2) for JO min. were stained 
with AES (I: 10 dilution) followed by goat anti-rabbit 
lg-FITC, ConA-FITC or PS (I: 10 dilutton) and then by 
rabbit anti-human lgG-FITC. As preincubated substance. 
either AES, ConA solution or PS was used. and for eon-
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tro! purposes, normal rabbit serum (NRS), normal human 
,erum (NHS). or distilled water. Preincubated scra were 
either non-dilutcd or diluted to I : 5 or I : 10. The concen­
tration of ConA �olution was I mg/ml or 5 mg/ml. When 
PS was used as the subsequently incubated ,ubstance. 
di,tilled water was used as the washing reagent for PBS. 
;ince PS receptor was labile 10 saline solution (,ee 
Results), In these tests. the non-specific binding sub­
stances between preincubated sub�tances and subse­
quently incubated ones were removed by immunoadsor­
bent columns (3). ConA-Sepharose was obtained from 
Pharmacia Fine Chemicals AB. Uppsala, Sweden. The 
human or rabbit sera were coupled 10 CNBr-activated 
Sepharose 4B (Pharmacia). When AES or NRS was pre­
incubated. ConA-FITC, PS and rabbit anti-human lg­
FITC were incubated with the rabbit sera coupled im­
munoadsorbent. When ConA was preincubated. AES. 
goat anti-rabbit lg-FITC. PS and rabbit anti-human lgG­
FITC wcre incubated with ConA-Sepharose. Whcn PS or 
NHS was preincubated. AES, goat anti-rabbit Ig-FITC 
and ConA-FITC were incubated with human sera coupled 
immunoadsorbent. 

RESULTS 

Reactil'ity of AES. ConA and PS 

Unfixed frozen sections from a variety of tissue,; 
were stained with AES followed by goat anti-rabbit 

lg-FITC, ConA-FITC or PS followed by rabbit 

anti-human IgG-FITC. The resulls are shown in 
Table I. AES reacted intensely with intercellular 

�paces of guinea pig skin (antibody titre: 80). lip 
mucosa (640) (Fig. l )  and esophagus (640). I n  addi­
tion to guinea pig tissues. AES cross-reacted to 
monkey esophagus at the low titre (20), but did not 

rcveal any clear reactions to rabbi!. rat. or mouse 

oral mucosa or human skin. On the other hand. 

ConA and PS revealed intense intercellular tlu­

orescence in all specimens examined. and these 

tluorescence patterns appeared similar to or even 

identical with that scen with AES (Figs. 2. 3). How­

ever, in the case of ConA, a faint fluorescence of 
the basement membrane. collagen fibres. and blood 

vessels was also noted (Fig. 2). 

Reciprocal blocl..ing rests 

Reciprocal blocking tests on the epithelial intercel­

lular reaction were performed on tissue sections of 
guinea pig lip mucosa. The result:, are �hown in 
Table Il and Figs. 4-6. Control experiments showed 
that preincubation with NRS. NHS or distilled wa­
ter did not influence the subsequent reaction with 

AES. ConA or PS. Preincubation with AES did not 
block the subsequent reaction with ConA or with 
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Figs. 1-3. Reactivity of: AES (l: 10 
dilution) (x 184), Fig. l; ConA (600 
µ,g/ml) (x 184), Fig. 2; and PS (I: 10 
dilution) (x 184), Fig. 3, to the 
guinea pig lip mucosa. 
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Table Il. Reciproca/ blocking les/ 011 i111ercel/11/ar 
reac1io11s 10 f?tlinea pig lip mucosa 

Preincubated 
subMances Subsequently incubated sub<;tances 

AES 
Non-dilution 
I : 5 dilution 
I : 10 dilution 

ConA 
I mgfml 
5 mg/ml 

PS 
Non-dilution 
I : 5 dilution 
I : 10 dilution 

AES 
(I: 10 
dilution) 

... + 

++ 

AES 
(I: 10 
dilution) 

�-++ 

++ 

++ 

ConA PS 
(600 (I: 10 
µ,g{ml) dilution) 

++ -'-+ 

++ ++ 

++ ++ 

ConA PS 
(600 (I : 10 
µg/ml) dilution) 

± + 

+ 

ConA 
(600 
µg/ml) 

++ 

++ 

-"-+ 

PS. Nor <lid preincubation with PS block the subse­
quent reaction with ConA. whereas non-diluted PS 
appeared to weaken slightly the '>Ubsequent reac­
tion with AES-although I: 5 or I: 10 diluted PS 
<lid not block the reaction at all. Reaction with 
ConA wa� almost completely blocked by preincu­
bation with ConA solution at the concentration of I 
mg/ml and was completely blocked at the concent­
ration 5 mg/ml. Prcincubation with ConA <lid not 
block the subsequent reaction with AES at either 

concentration, while the reaction with PS was 

weakened by this substance at the concentration I 
mg/ml, but was never completely blocked even at a 
concentration of 5 mg/ml. 

Effect of pretreatmem 11·itf1 so/1·e111.1 

011 1iss11e sec,ions 

Frozen tissue sections of guinea pig lip muco-,a 
were immersed in distilled water. 0.3'7c-, 0.9'7c- or 
2.7% saline solution. or 70 'n. 95 % or 99% ethanol 
for 2 hours at room temperature. and stained with 
AES. followed by goat anti-rabbit Jg-FITC. Con­
A-FITC or PS followed by rabbit anti-human 
lgG-FITC. As shown in Table 111, pretreatment 
with distilled water hardly influenccd the reactivity 
with AES. ConA or PS. while pretreatment with 

70 � ethanol completely abolished the reacti vit} 
with all of these reagent�. Although prctreatment 
with various concentrations of saline solution did 
not alter the reactivity with AES or ConA. thb 
preI reat ment resulted in n complete IO!:>S of thc 
reactivity with PS. Pretreatment with 95"f or 99'r 
ethanol did not intluence the reactivity with ConA. 
whereas such pretreatment completely abolished 
the reactivity with PS and markedly diminished the 
reactivity with AES. 

DISCUSSION 

AES revealed intense reactions with the intercellu­
lar spaces of stratified squamous epithelia of guinea 
pig:, and weak cross-reactions 10 monkey eso­
phagus. but did not reveal any clear reactions to 
human skin. although it showed weak cytotoxicity 
against i!>olated human epidermal cells ( 13). The 
intcrcellular reactions with AES appeared 
morphologically similar lo or evcn identical with 
thO!,C scen with ConA or PS. However. reciprocal 
blocking tests and the effect of solvents on the 
tis:,ue sections disclosed distinct differences among 
them. 

In the reciprocal blocking tests. special attention 
wa� given as follows: (al Exclusion of non-specific 
binding substances between prcincubated sub­
stance:. and �ub:.equcntl) incubated onel.. This pro­
cedure wa, neces�ary a!, there are slight cross­
reactions among human. rabbi! and goat :.erum and 
non-specific binding between the!>C sera and ConA. 
(b) Exclusion of PBS as the washing reagent when
PS was u:,ed as the sub!>equently incubated sub­

stance. since PS receptor was found to be labile to

salinc solution.
o definite inhibition was noted in the subse­

quent reactions on preincubation of guinca pig lip 
mucosa with AES or PS. and no visible inhibition 
was found in the intercellular reaction with ConA 

and AES. Howevcr. preincubation with ConA at 
the concentrntions I mg/ml and 5 mg/ml re:.ulted in 
a considerable, though incomplete. blocking effect 
against the subsequent reaction with PS. The�e 
findings imply that AES receptor b not dependent 
on ConA or PS receptor. while the latter two re­
ceptors share a common part. 

Recently. Lloyd & Darnule (6) reported that 
anti-rat epidcrmal cell sera prepared in a manncr 
�imilar to ours reacted with differcnt component� 
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Figs. 4-6. Reciprocal blocking test 
on the guinea pig lip mucosa. Fig. 
4 A: Prcincubated with non-diluted 
AES and subsequently incubated 
with ConA (600 J,Lg/ml) ( x 184). Fig. 
4 B: Preincubated with ConA (5 
mg/ml) and subsequently incubated 
with AES (I: 10 dilution) ( x 184). 

Fig. 5 A: Preincuba1ed wilh non­
diluted AES and subsequently incu­

bated with PS ( I : 10 dilution) 
( x 184). Fig. 5 B: Preincubated with 
non-diluted PS and subscquently in­
cubated with AES (I: 10 dilution) 
(X 184). 

Fig. 6 A: Preincubated wilh non­
diluted PS and subsequently incu­
bated with ConA (600 J,Lg/ml) 

(X 184). Fig. 6B: Preincubated with 
ConA (5 mg/ml) and subsequently 
incuba1ed wi1h PS (I: 10 dilution) 
(X 184). 
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Table III. /n1ercel/11/ar reac1io11l ro gui11ea pig lip muco.rn after 2 hours· i11rnba1io11 1ri1h soli·e111s 

Saline solution 
Distilled 
wacer 0.3 '7c 0.9'7c �.7"� 

AES ++ ++ ++ ++ 

ConA -'-T -"-+ ++ ++ 

PS -~++ 

from ConA receptor on epidermal cell�. using 
radio-immunoprecipitation metho<l. Williams et al. 
( 16) repor1ed that the binding of antisera to human
oral epithelial celb was not affected by prcincuba­
tion with ConA. Our present data would seem to

confirm their resulls.

Concerning the identity of ConA receptor and PS 

receptor. previous repor1s were not consistent: 
Hashimoto et al. (4) and Van Lis & Kabbeek ( 15) 

desciibed these two receptors as being identical. 
while ishikawa et al. (9. 10) reponed them to be 
non-identical. However, it should be pointed out 
that in their blocking experiments. non-specific 
binding substances between preincubated sub­

stances and subsequently incubated ones had not 

been removed. Recently. Miyagawa et al. ( 7) 

reported that ConA reactive soluble epidermal 
glycoproteins were not identical with pemphigus 
antigen. 

The effect of solvents on the receptors seems to 
support the results of the reciprocal blocking test�. 
As Shu & Beutner ( 12) have already repor1ed. PS 

receptor was labile to both saline solution and 
ethanol. On the other hand. ConA receptor wa� 
re�istant 10 both saline solution and ethanol (951ii 
and 99 %). while AES receptor was labile to ethanol 

but resistant 10 saline solution. Ethanol at the con­
centration of 70% completely abolished intercellu­

lar reactions with A ES. ConA and PS. suggesting 
that this concentration of ethanol will degenerate all 

of these receptors. 
We have already reported two differences be­

tween AES and PS receptors in a previous paper 
( 13): firstly, the reactivity of AES 10 isolated guinea 
pig epidermal cells is less influenced by trypsiniza­
tion than that of PS; and secondly, AES shows 
complement-mediated cytotoxicity to the isolated 
guinea pig epidermal cells, whereas PS does not. 
The present data seem to further suggest that the 
receptor for AES differs from that for ConA or PS. 
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Erhanol 

70'7c 9Sw 99'1 

±---- ::-+ 

++ ++ 

ACK OWLEDGEMENTS 

Thb study was supponed by a research grant from the 
Ministry of Education, Science and Culture. Japan 
( I 57:?70) and a research grant for pemphigus from the 
Ministry of Health and Welfare. Japan. Thank, are due to 
M. Ohara for assistance with the manuscript.

REFERENCES 

I. Beutner. E. H., Chorzelski, T. P. & Jordon. R. E.:
Autosen,itization in Pemphigus and Bullous
Pemphigoid. Charles C. Thoma,. Springfield. 111 ..
1970.

2. Cooper. S. & Lance. E. M.: A serological method for
detecting the ,urface antigens of epidermal cell,.
Transplantation//: l08. 1971.

3. Fuchs. S. & Sela. M.: lmmuno.idsorbent�. In Hand­
book of Experimental lmmunology. 2nd ed. (ed. D. 
M. Weir). chapter I l .  Blackwell Scientific Publ., Ox­
ford.

4. Hashimoto. K .. King. L. E .. Yamani�hi. Y .. 
Beachey. E. H. & Maeyens, E.: ldentification of the
substance binding pemphigus antibody and concana­
valin A in the skin. J lnvest Dermatol62: 423. 1974.

5. Lloyd. K. 0. & Darnule, T. V.: Prope11ies of rabbit
anti-rat epidermal cell scra. Demonstration of tissue
specific difTerentiation antigens. J lmmunol /12: 3 1 1.
1974.

6. Lloyd, K. 0. & Darnule, T. V.: ldentification of tis­
sue specific antigens and concanavalin A receptors on 
rat epidermal cells using a radio-immunoprecipitation
method. Tissue Antigem,6: 167, 1975.

7. Miyagawa. S .. Hayashi. K. & Sakamoro. K.: Elution
of soluble epidermal glycoproteins binding with con­
canavalin A and studies on their reactivity with
pemphigus antibody. J DermatolJ: 3 17. 1976.

8. Nieland. M. L.: Epidermal intercellular staining with 
fluorescein-conjugated phytohemagglutinins. J lnvest
Dermatol 60: 61. 1973.

9. Nishikawa. T .. Harada. T .. Hatano. H .. ()gawa. H. &
Miyazaki. H.: Epidermal surface �accharides reactive
with phytohemagglutinins and pemphigus antigen.
Acta Dermatovener (Stockholm) 55: 2 1. 1975.

10. Nishikawa, T .. Harada. T .. Hatano. H .. Ogawa. H.,
Taneda. A. & Miyazaki, H.: Epidermal intercellular
binding of concanavalin A and pemphigus antibody.
Acta Dermatovener (Stockholm) 55: 309. 1975.



11. Scheid, M., Boy5e, E. A., Carswell. E. A. & Old, L.
J.: Serologically demons1rable alloantigen� of mouse
epidermal cells. J Exp Med 135: 938. 1972.

12. Shu. S. & Beutner. E. H.: Isolation and characteriza­
tion of antigen� reactive with pemphigus antibodies. J
lnvest Derma10l 6/: 270. 1973.

13. Takigawa. M. & lmamura, S.: Experimental produc­
tion of rabbit anti-guinea pig epidermal cell sera.
Comparison to pemphigus antibodies. J lnve�t Der­
matol 68: 259. 1977.

14. Tkncz. J. S .. Cybulskn, B. & Lampen, J. 0.: Specific
staining of wall mannan in yeast cells with

0uorescein-conjugated concanavalin A. J Bacteriol
/05: t. 1971.

15. Van Lis, J. M. J. & Kalsbcek. G. L.: The interaction
of concanavalin A and the coat of �tratified squamous
epithelium. Br J Dermatol 92: 27. 1975.

16. Williams. D. R .. Bolarios. E. & Dolby, A. E.:
Anti�erum to the cell surface of oral epithelial cells:

Rabbir anri-g11i11ea pig epidermal cell sera 119 

Relationship 10 pemphigus antiserum. Br J Derma1ol 
98: 339, 1978. 

17. Worst. P. K. M. & Fusenig, N. E.: Histocompatibility

antigens on the surface of cul1iva1ed epidermal cells
from mouse embryo skin. Transplantation 15: 375.
1973.

18. Worst. P. K. M. & Fusenig, N. E.: A tissue antigen on
the surface of cultivated mouse epidermal cells de­
tected by mixed hemadsorption technique. J InveM
Dermatol6/:277, 1973.

Recei1•ed July 22, 1978 

S. lmamura. M.D.
Department of Dermatology
Kyoto University. Shogo-in, Sakyo-ku
Kyoto
Japan

A.t 1t1 D,•rmalm'l'Hf!r (Stockholm) 59 




