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Humora l  antibodies against  ep ide rma l  pro te ins  of intact  skin, hapten,  and conjugate formed[ 
in the e p i d e r m i s  during the f i r s t  few hours  af ter  contact  between skin and a l le rgen  are  fotmd 
in guinea-pigs  with contact  a l l e rgy  to epoxides.  

An inc reas ing ly  impor tan t  role  is being a sc r ibed  to the prote in  c a r r i e r  in the induction of ecmtaet 
a l l e rgy  (6) 7, 10]. It was p rev ious ly  cons idered  that chemica l  haptens,  when failing on the skin, conjugate 
only with the pro te ins  of the e p i d e r m i s  (9, 12], but in r ecen t  y e a r s  evidence has been obtained, including 
in the au thor s '  l abo ra to ry ,  that conjugates a re  f o rmed  with globular  pro te ins  also [1, 3, 8, 11]. However ,  
i t  must  be r e m e m b e r e d  that these r ecen t  invest igat ions were c a r r i e d  out with a l imi ted number  of chemica l  
a l le rgens :  usual ly  with 2 ,4-dini t rocMorobenzene (DNCB), and less  commonly  with soluble compotmds of 
c h r o m i u m  and be ry l l i um.  

Accordingly,  in the p re sen t  invest igat ion on guinea-p igs  it was decided to study conjugat ionbetween 
var ious  skin p ro te ins  and two epoxy compounds:  monoepoxide,  an epoxyfurfuryl  e s t e r  (EF), and the diepoxy 
r e s in  DEG-1,  both of which are  widely used  in industry and p o s s e s s  well ma rked  a l le rgenic  p r o p e r t i e s  [5]. 
Consider ing the conflicting nature  of published r e su l t s  regarding  the production of humoral  antibodies in 
contact  a l l e rgy  [5], the s ea r ch  was made,  with the use of conjugates ,  for  antibodies in the s e r a  of guinea-  
pigs with contact  a l l e rgy  to EF .  

TABLE 1. Resul ts  of Skin Tes t s  with Haptens on Guinea-pigs  Sen- 
s i t ized  with Epoxide Conjugates 

M a t e r f a l  fo~ 

skin t e s t  

10% EF so lu t ion  

1 o~o DEG-I 
solution 

Sensitizing conjugate 
T o t a l  
n u m -  
ber  of 
ani- 
mals 

EP plus epidermal protein (3 h) 
The same (16 h) 
EF plus globular proteins of dermis 

l0 

DEG-1 plus epidermal proteins (3 h) 
]The same (16 h) " I 5 i, O-lplusglobui r prote ,,sofdermisl 

No. of animals with re action 
points 

3 2 ! 0 

3 

Y 4 
- -  l 0  
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TABLE 2. Results of Determination of Humoral Antibodies in Sen- 
sit ized Animals (log of t i ter ,  M • m) 

Day of Antigen used in PitT 
determi- protein carriers 
nation 
after sen- 
sitization 

El: conjugates 
EF hapten epidermal proteins globular ep ider -  globular 

rnal pro-, 
proteim teins proteins 

0,87_+ 0,03 -- 1,12_+ 0,06 
21st 

0,56_+ 0,09 0,3_+ 0,09 -- 

Control 

3a  I 16 b 

0,78---0,06 0,21_+0,01 

1,15_0,12 0,64-t-0,12 

0,2~0,02 -- 

Note. Numerator  shows total number of sera ,  denominator num-  
ber  of se ra  with antibodies. 

E X P E R I M E N T A L  M E T H O D  

To obtain conjugates formed in vivowith the epoxide determinant,  the method [9] of treating the skin 
of albino guinea-pigs with 10% solutions of EF and DEG-1 in acetone was used. Globular proteins were 
isolated f rom the dermis  after  16 h by the method previously used in the wr i t e r s '  l abora tory  [3]. The 
epidermal  proteins were isolated after  3 and 16 h by hydrolysis of the epidermis  by Gel ' fon ' s  method [4]. 
The isolated fract ions were used to sensit ize 35 guinea-pigs weighing 220-250 g by the following scheme:  
each animal rece ived  1.5-2 mg protein intraperi toneal ly,  accompanied by 0.2 mt F reund ' s  complete 
adjuvant in t ramuscular ly ,  and 1 week later  a second intraperi toneal  injection of 750 # g / 1  mg protein was 
given without adjuvant. Contact a l lergy was produced in 13 guinea-pigs by ten applications, each of three 
drops,  of 10% acetone solution of EF to the skin (five t imes a week). 

Skin tests  with one drop of EF and DEG-1 solutions were ca r r i ed  out 14 days f rom the beginning of 
sensi t iza~on with the conjugates or  hapten, and the resul ts  were a s ses sed  24 h later  in points [5]. Anti- 
bodies were determined in individual blood se ra  (on the 21st, and in some animals again on the 30th day 
of the experiment)  by the passive hemagglutination test  (PHT) with 200-600 #g epidermal  and 5-72 #g 
globular proteins to 1 ml 2.5% suspension of tanninized sheep 's  e ry th rocy tes .  Antihapten antibodies were 
detected in the PHT by the method modified in the wr i t e r s '  labora tory  [2] with 8% EF.  A 0.2% solution 
of human se rum albumin was used as the diluting fluid. 

EXPERIMENTAL RESULTS 

The results of the skin tests with haptens on giunea-pigs sensitized by the skin protein fractions are 
given in Table I. The appearance of positive skin reactions of delayed type indicated the presence of 
conjugate in the proteins obtained from skin preliminarily treated in vivo with epoxy allergen~ Conjugates 
with epidermal proteins were more active: allergic reactions to hapten developed in all animals to EF and 
in six of eight animals to DEG-I, while globular conjugates led to the appearance of reactions in only half 
of the animals. However, in contrast with the results of analogous experiments [3] with DNCB, no anti- 
bodies against conjugates, haptens, or the protein carrier could be found in any of the animals. If this 
result were due to an insufficient dose of conjugate for induction of antibodies, this would nevertheless 
mean that contact allegry arises more easily after administration of epoxide conjugates formed in homo- 
logous skin. 

Nevertheless, it was important to use conjugates isolated from the skin in order to search for humoral 
antibodies in guinea-pigs with contact allergy to epoxides. The scheme of percutaneous sensitization with 
EF used led to the appearance of clearly defined allergic skin reactions to the hapten in all sensitized 
animals (mean number of points 2.8 • 0.01). Humoral antibodies (Table 2), on the other hand, were found 
in only some of the guinea-pigs and not with all antigens: no antibodies were found against globular proteins 

308 



or thei r  conjugates with EF .  Antibodies appeared  r egu la r ly  against  ep ide rma l  conjugates ,  e spec ia l ly  those 
i so la ted  3 h af ter  t r ea tmen t  of the skin of the donor EF conjugates with a l le rgen ,  and theywere  found about 
twice as  often as antihapten antibodies.  

Antibodies against  ep ide rma l  pro te ins  also were  found, but the dynamics  of their  appearance  was 
different:  they r eached  a max imum on the 21st day (i.e., a week a f te r  the end of the cycle of sensi t iz ing 
applicat ions) ,  and by the 30th day they had vir tual ly  d isappeared .  Meanwhile the content of antibodies 
agains t  hapten and conjugate,  on the con t r a ry ,  had inc reased  by the 30th day. The e a r l i e r  appearance  of 
antibodies against  p ro te ins  ag reed  with r e su l t s  in the l i t e ra ture  [10] indicating the p r i m a r y  role  of the 
c a r r i e r  in the induction of a l l e rgy  to chemica l  compounds.  In addition, the poss ib i l i ty  that a true auto-  
immune p r o c e s s  may develop as the r e su l t  of absorpt ion of breakdown products  of the ep ide rmi s  at the 
si te of the sensi t iz ing applicat ions,  under the influence of the p r i m a r i l y  i r r i t an t  p rope r t i e s  of EF,  l ike-  
wise cannot be ru led  out. 

The absence of antibodies against  "EF plus globular  p ro te ins"  conjugates and the lower t i t e r s  of 
antibodies against  ep ide rma l  conjugates i so la ted  a f te r  16 h suggest  that  conjugation of epoxides in the 
e p i d e r m i s  takes place during the f i r s t  few hours  af ter  contact  between skin and a l le rgen .  Unlike DNCB 
[3], epoxides evidently do not pene t ra te  at  all  into the de rmi s  as haptens.  Absorption of conjugates f rom 
the e p i d e r m i s  takes place rapidly ,  and a f te r  16 h so little of the complete  antigen r e m a i n s  in it that  the 
f ract ion has low act ivi ty  in the PHT. In the de rmis ,  on the other hand, the conjugate is p r e sen t  in a 
s m a l l e r  quantity than the working dose of antigen for  the PHT.  

Humoral  antibodies a re  fo rmed  in ve ry  smal l  quantities in contact  a l l e rgy  to epoxy compounds,  and 
the se ro log ica l  diagnosis  of this type of a l le rgy ,  unlike that of a l l e rgy  to DNCB [3], does not appear. 
p romis ing .  However ,  in the w r i t e r s '  opinion, this conclusion in no way confl icts  with the suggestion that 
antibodies agains t  conjugates play a pathogenetie role  in the development  of a l le rg ic  contact  de rmat i t i s  to 
epoxy compounds.  
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