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The phenomenon of tolerance and suppress ion of sensi t izat ion to formaldehyde was repro-  
duced in experiments  on adult guinea pigs by injecting the pure hapten or  its conjugation 
products with homologous and heterologous se rum proteins into the heart.  A nar row range 
of doses of formaldehyde was shown to induce the opposite effect: resens i t iza t ion in a dose 
of 500 #g, tolerance in a dose of 1000 #g, a weak tolerogenic effect with a predominantly 
toxic action in a dose of 3000 pg. 

Because of cur ren t  in teres t  in the question of specific hyposensit ization to chemical  a l lergens  exper i -  
ments were ca r r i ed  outon190 adul tgu ineap igs to  reproduce the phenomenon of to lerance  and suppress ion of 
sensit ization to formaldehyde,  using the pure hapten and its conjugation products with protein as the induc- 
ing agent. 

EXPERIMENTAL METHOD AND RESULTS 

The experimentally developed optimal scheme for the reproduction of tolerance to formaldehyde con- 
sisted of a single injection of the agent into the heart, followed (8-14 days later) by sensitization of the ani- 
mals by 20 epicutaneous applications of a 470 solution of formaldehyde. The effect was read on the 34th day 
of the experiment. Conjugation products of formaldehyde with homologous and heterologous proteins were 
prepared by adding the hapten extempore to dilute guinea pig complement and to fresh rabbit serum in the 
ratio of 1 : I00 (sufficient to bind the whole of the hapten). The doses for injection into the guinea pig's heart 
were 500, I000, 3000, and 15,000 pg for formaldehyde and 500 and I000 #g (as formaldehyde) for the con- 
jugation products. The phenomenon of suppression of sensitization was reproduced in animals previously 
sensitized by epicutaneous application of formaldehyde and by a single injection of the hapten into the heart 
in doses of 500 and I000 pg. The degree of allergy was determined by skin tests with one drop of 170 form- 
aldehyde solution and by specially devised tests for this hapten based on lysis of leukocytes in vitro [2] and 
from changes in the optical density of the plasma [I]. 

Animals sensit ized by a s imi lar  cycle or  receiving an injection of formaldehyde into the heart,  togeth- 
e r  with intact animals,  were used as the control.  

The optimal tolerogenic effect was observed af ter  intraeardiac injection of the hapten in a dose of 
1000 #g: absence of react ion of contact hypersensi t ivi ty (assessed at 2.4 points in the sensit ized control 
animals),  an intensity of lys is  of leukocytes not exceeding the nonspecific reac t ion  of the intact animals 
(9.1 and 9.270), complete suppress ion of antibody formation (with the appearance of antihapten antibodies in 
the sensit ized animals (4570 of eases).  An increase  in the dose of formaldehyde to 3000 pg weakened the 
tolerogenic effect and led to a p rogress ive  increase  in the intensity of the toxic act ion with an increase  in 
the dose (to 15,000 #g): contact hypersensi t ivi ty a s sessed  at 1.2 points, intensity of lys is  of leukocytes 18c7~ 
antihapten antibodies in 1670 of the animals .  Meanwhile injection of 500 pg hapten caused t rans ient  but s ig-  

Immunological  Laboratory,  Institute of Work Hygiene and Occupational Diseases,  Academy of Medi- 
cal Sciences of the USSR, Moscow. (Presented by Academician of the Academy of Medical Sciences of the 
USSR A. D. Ado.) Translated f rom Byulleten' l~ksperimental 'noi Biologii i Meditsiny, Vol. 77, No. 2, pp. 
67-69, February,  1974. Original ar t ic le  submitted June 29, 1972. 

�9 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 ~est 17th Street, New York, }V. Y. 10011. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, microfilming , recording or otherwise, without written permission of the publisher. A 
copy of this article is available from the publisher for $15.00. 

159 



ntficant resens i t iza t ion:  contact  hypersens i t iv i ty  3.55 points, l y s i s  of leukocytes  37~ antihapten antibodies 
in 60% of animals .  The use of conjugation products  of the hapten with s e r u m  pro te ins  as the agent evoked 
an effect  s i m i l a r  to that of the cor responding  doses  of the pure  hapten: suppres s ion  of development  of sen-  
s i t izat ion (in a dose of 1000 pg) or  r e sens i t i za t ion  (in a dose of 500 #g).  The facts  that the pro te in  conjuga- 
t ion  products  and the hapten were  equivalent  in the i r  action and that the c h a r a c t e r  of the pro te in  c a r r i e r  did 
not influence the degree  of the effect  can  mos t  l ikely be explained by loss  of spec i e s - spec i f i c i t y  of the p ro -  
te ins  because  of the high react ion- inducing act ivi ty  of formaldehyde.  In the expe r imen t s  to suppress  sen-  
si t izat ion,  6 h a f t e r  its adminis t ra t ion ,  formaldehyde  in a dose of 1000 #g  caused complete ,  and in a dose 
of 500 /~g it caused par t ia l  (1.4 points) suppres s ion  of contact  hypersens i t iv i ty ,  followed by a gradual  in- 
c r e a s e  to 24 h (to 1 and 1.8 points,  respec t ive ly) .  No antihapten antibodies were  detected r e g a r d l e s s  of the 
t ime of act ion or  dose of the to lerogenic  agent.  

The na r row range of doses of formaldehyde  inducing opposite effects  ( resens i t i za t ion  in a dose of 500 
#g, to le rance  in a dose of 1000 #g, mani fes ta t ion  of toxici ty in doses above 3000 pG) is linked with the high 
toxici ty and re la t ive ly  weak a l le rgenic  act ivi ty  of this hapten. Compar i son  of the resu l t s  with those of the 
control  expe r imen t s  (sensi t izat ion and in t r aca rd iac  injection of different  doses  of formaldehyde)  sugges ts  
that the phenomenon of immunological  un respons iveness  is one of immunological  p a r a l y s i s  o r  over loading 
as a resu l t  of the act ion of the hapten in doses c lose  to the threshold of its toxic action. 
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