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Changes in the levels  of the var ious  c l a s s e s  of immunoglobul ins  in the intes t inal  contents of 
NMRI/HAN mice  were  studied a f t e r  o ra l  contaminat ion of the an imals  with Esche r i ch i a  coli 
(serologic  group 055). The quantity of IgA in the intes t inal  contents was found to be inc reased  
and that  of IgG reduced 20 days a f t e r  admin is t ra t ion  of the bac te r i a .  It is concluded that i m -  
munoglobulin synthes is  in the  intes t ine (especial ly  that  of IgA) is one of the f i r s t  p ro tec t ive  r e -  
sponses  to mic rob i a l  action in in tes t inal  infections.  
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In recen t  y e a r s  at tention has been r ed i r ec t ed  to the role of antibodies in the lumen of the intest ine.  
Expe r imen t s  on g e r m - f r e e  pigs have shown that  the p resence  of cor responding  antibodies in the intestine 
p ro tec t s  piglets  against  in fec t ionwi th  co l ibac i l los i s  [7, 12, 13]. If g e r m - f r e e  mice  were  immunized  with 
sa lmone l l a  antigens,  antibodies a lso  were  found in the intestine [3]. Antibodies against  v i r u s e s  a re  also 
p r e sen t  in the in tes t inal  contents  [2]. 

The t i t e r  of in tes t inal  antibodies is much h igher  a f t e r  o ra l  admin is t ra t ion  of an antigen [9]. In ex -  
p e r i m e n t s  on ra t s ,  rabbi t s ,  and piglets ,  migra t ion  of antibodies was found f rom the s e r u m  into the in te s -  
t inal  lumen [14] and f rom the intest inal  lumen into the blood s e r u m  [8, 12]. The mos t  l ikely source  of IgA 
is cons idered  to be the subepi thel ia l  p l a s m a  ce l l s  of the intes t inal  mucous  m e m b r a n e  [4]. The IgA are  the 
predominant  immunoglobul ins  in the mouse  intestine [3]. The p re sence  of o ther  c l a s s e s  of immunoglobulins  
in sec re t ions  of the intest{nal mucous  m e m b r a n e s  l ikewise cannot be ruled out [1], although the IgA ac t iv -  
ity in the mouse  intestine was found to be 8 t i m e s  h igher  than that  of  IgM and 25 t imes  higher  than that  of 
IgG [14]. Ant iv i ra l  intes t inal  antibodies were  a lso  assoc ia ted  main ly  with IgA [2]. 

The object  of the p resen t  invest igat ion was to study changes in the levels  of the va r ious  c l a s s e s  of 
immunoglobul ins  in the intes t inal  contents of mice  a f t e r  immunizat ion  of the an imals  with E. coli ce l l s  
(serologic  group 055). 

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

Sexually ma tu re  mice  of line NMRI/HAN were used.  The an imals  were  contaminated with a 24-h 
culture of__E. ~c~ 055 given by mou th in two  d o s e s , e a c h  of 10 mil l ion bac te r i a l  ce l ls ,  s epa ra t ed  by an in te rva l  
of 10 days .  The mice  of the control  group were  kept under  identical  conditions without contaminat ion.  Each 
of the expe r imen ta l  and control  groups contained 20 mice .  

The an imals  were  ki l led 20 days a f t e r  the las t  dose of E.  coli  and the intest ine was ca re fu l ly  r e -  
moved.  Steri le  physiological  sal ine in a volume of 2 ml  was injected f rom a syr inge into the sma l l  in t e s -  

R e s e a r c h  L a b o r a t o r y  of Expe r imen ta l  Biological  Models,  Academy of Medical  S6ienees of the USSR, 
Moscow Region. (Presen ted  by Academic ian  of the Academy of Medical  Sciences of the USSR A. D. Ado.) 
T r a n s l a t e d  f rom Byulleten,  Eks pe r i m en t a l ' n o i  Biologii i Meditsiny,  Vol. 78, No. 11, pp. 74-76, November ,  
1974. Or ig inal  a r t i c le  submit ted  J anua ry  21, 1974. 

�9 19 75 Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011. No part o f  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 o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

1293 



TABLE 1. Accumulat ion of Im m uno-  
globulins in Intestine of Immunized  and 
Control  Mice 

Immunoglobulins in secretions of-- 
~ lintestinal mucous membrane (diam. 

Mice !o.8/of precipitation zone in cm) , 
I~[~I IgA IgM IgO . 

Immun- 20 0.84!0,01 ized 0,74• 0,45-+-0.01 
Control 20 0.76§ 0,65• 0.51• 

P <~01 >0,05 <0,01 

tine and the contents of the intes t ine were  propel led  by 
gentle m a s s a g e .  Then,  by means  of a r ubbe r  ro l l e r ,  the 
contents of the sma l l  intestine were  gently expel led into 
centr i fuged tubes .  The m a t e r i a l  was p r e s e r v e d  with 0.05% 
sodium azide solution. 

To obtain the supernatant  the m a t e r i a l  was c e n t r i -  
fuged in a r e f r i ge r a t i on  centr i fuge at 15,000 rpm for  15rain 
at 4~ a f t e r  which the supernatant  was withdrawn into a 
pipet .  

The whole p rocedure  of obtaining the m a t e r i a l  oc -  
cupied not m o r e  than 1-1.5 h and was c a r r i e d  out on ice.  

The m a t e r i a l  was used  in the agglutination t e s t  with a cel l  suspens ion  of E. coli 055 obtained by t r ea t ing  
24-h aga r  cu l tures  with 0.5% fo rmal in  solution and then washing with phosphate buffer ,  pH 7.4. 

Changes in the l eve l s  of the va r ious  c l a s s e s  of immunoglobul ins  in the intest inal  contents during the 
action of  E. coli ce l l s  on the intes t inal  wall  were  studied by the rad ia l  immunodiffusion method [5]. Mono- 
speci f ic  s e r a  against  mouse  immunoglobul ins  (anti-IgA, IgM, and IgG) were  obtained f rom the Depar tment  
of Immunology (Director ,  P r o f e s s o r  J .  Sterzl) ,  Insti tute of Microbiology,  Czechos lovak AcademyofSc i en ces ,  
The a n t i s e r a  were  used  in the rad ia l  immunodiffusion t e s t  in a dilution of 1 : 4. 

Aga r  (Difco), mixed with an t i s e r a  against  IgA, IgM, and IgG, r e spec t ive ly ,  was poured into a ch amb e r  
cons t ruc ted  on g lass  s l ides .  Standard wells made in the aga r  were  filled with the intest inal  contents for  
study, in a dilution of 1 : 2. T h e  s l ides  were  incubated at room t e m p e r a t u r e  for  24 h. Af ter  the end of i m -  
munodiffusion the s l ides  were  stained with amido black and the d i a m e t e r s  of the prec ip i ta t ion  zones were  
m e a s u r e d  with a r u l e r .  The mean  values  of th ree  m e a s u r e m e n t s  were  obtained. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The agglutination t e s t  r evea led  no speci f ic  antibodies (agglutinins) against  E. coli 055 in the in tes -  
t inal  contents ,  poss ib ly  because  of the ve ry  slight accumula t ion  of antibodies in the intes t inal  contents in 
immuniza t ion  by this method.  

The immunodiffusion t e s t  in gel r evea led  immunoglobul ins  of  all  th ree  c l a s s e s  in the intest inal  con-  
tents  of the immunized  and control  mice .  The r e su l t s  of the de te rmina t ions  of the va r ious  c l a s s e s  of i m -  
munoglobulins in the mouse  intest ine a re  given in Table  1. C lea r ly  the quantity of IgA and IgM in the in-  
t e s t ina l  contents  of the mice  inc rease  a f t e r  o r a l  immuniza t ion  with E. eoli ,  whereas  the content of IgG fell  
below the cont ro l  level .  

The inc rease  in the IgA t i t e r  a f t e r  o r a l  immuniza t ion  can be explained on the grounds that  the in-  
tes t ine  of mice  and o ther  spec ies  of an ima l s  contains la rge  numbers  of p l a s m a  cel ls ,  that  synthesize  this 
immunoglobul in  [4, 14]. Synthesis of IgM is not the reby  ruled out [4], and this also was obse rved  in the 
e x p e r i m e n t  desc r ibed .  The e x p e r i m e n t a l  data  agree  with clfnical  invest igat ions .  In pat ients  with shigeUa 
infect ions there  is a cons iderab le  i nc rea se  in the IgA content in the intest ine,  but no significant change in 
the concent ra t ions  of  IgM and IgG [10]. 

In man  IgA is  p re sen t  in the sa l iva ,  gas t r i c  juice,  bi le ,  pancrea t i c  juice,  the contents of the jejunum, 
and f i l t r a t e s  of the s tools  [11]. The re  is evidence that  cel ls  producing IgA p o s s e s s  immunologic  m e m o r y  
[6] and that  the synthes is  of IgA takes  place in situ, unlike that  of o ther  globulins,  which evidently a r i se  

f rom the s e r u m  [1]. 

It  can be concluded f rom data in the l i t e ra tu re  and the r e su l t s  of this  expe r imen t  that  the synthes is  
of immunoglobul ins  (par t icu lar ly  IgA) in the intest ine is one of the f i r s t  p ro tec t ive  r e sponses  of the o rgan -  
i s m  to mic rob i a l  action in intes t inal  infect ions.  

to 
2. 
3. 
4. 
5. 

L I T E R A T U R E  C I T E D  

D. V. Stefani,  T.  Ya.  Temkina ,  and I .  B. Kuvaeva,  Vopr .  ivied. Khim. ,  8, (1973). 
A. Albano, S. de Donate, and A. Cr iscuolo ,  Boll .  Is t .  S ie ro te r .  (Milan), 52, 90 (1972). 
J .  Benvenis te ,  G. Lesp ina t s ,  and J .  Solomon, J .  Immunol . ,  107, 1656 (1971). 
R. Crabbe ,  D. Nash,  H. Bazin,  e t  al . ,  Prog.  Immunobiol .  Stand., 4, 308 (1970). 
J .  Fahey and F. McKelvey,  J .  Immunol . ,  94, 84 (1965). 

1294 



6. T. Iwasaki and T. Nozima, Ann. Rep. Inst. Virus Res. Kyoto Univ., 14, 73 (19717. 
7. E. Kohler, Canad. J. Comp. Med., 3_~7, 283 (1967). 
8. B. Morris and B. Bagley, J.  Zool. (London), 162, 453 (1970). 
9. W. Muller-Ruchholtz, J. Fullhaas, and H. Sonntag, Z~ Immun.-Forsch.,  140, 105 (19707. 

10. W. Reed and R. Williams, Gastroenterology, 61, 35 (19717. 
11. E. Savilahti, Clin. Exp. Immunol., 1~1, 415 (1972). 
12. H. Tlaskalova, J. Rejnek, J. Travnicek, et al., Folia Microbiol. (PragueT, 15, 372 (19707. 
13. J.  Travnicek, J. Kostka, A. Lane, et al., Advances in Germfree Research and Gnotobiology, Nagoya 

(1968), p. 247. 
14o P. Wernet, H. Breu, J. Knop, et al., J. Infect. Dis., 124, 223 (1971). 

1295 


