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Sensi t izat ion of ra t s  with homologous antigen of l a rge  intest ine together  with F reund ' s  adjuvant 
causes  m a r k e d  immunologica l  changes  in the l a rge  intest ine of r a t s  with manifes ta t ions  of en-  
t e r i t i s  in the smal l  intestine.  Ora l  admin i s t r a t ion  of the flavonoid que rc i t r in  in a dose of 25 or  
100 m g / k g  daily for  10 days leads to a d e c r e a s e  of the focal  lymphohis t iomonocyt ic  inf i l t rat ion 
and eosinophil ic  exudation in the mucous m e m b r a n e  and of the sc le ro t i c  changes in the s t r o m a  
of the l a rge  intest ine.  Meanwhile the s t ruc tu ra l  d i s turbances  in the sma l l  intest ine a re  repa i red .  
The effect  of que rc i t r in  on morphologica l  changes in the epi thel ium of the mucosa  of the l a rge  
and sma l l  intest ine was ve ry  slight.  It is postula ted that  the therapeut ic  act ion Of querc i t r in  may 
be due to r e s to r a t i on  of the local  c i rcu la t ion  when d is turbed by sens i t iza t ion  of the animals .  
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Focal perivascular infiltration, edema, and disturbance of the local homeostasis and microcirculation 
arising in the intestinal mueosa during the antigen-antibody reaction [i, 7] lead to a disturbance of its specific 
function [4, 9]. For a long time now, to dePress the autoallergic reaction in enterocolitis steroid hormones [5, 
ii, 14], immunodepressants [13], and antihistamine [3, I0] drugs have been given. However, these substances 
have side effects [6, ii, 15] and they are not always effective [6], especially in the late stages of sensitization 
[2]. During the development of a pathogenetic therapy of enterocolitis, especially in the period of allergic 
manifestations, substances regulating vascular permeability might prove effective. 

The object of this investigation was to study the possibility of using the flavonoid quereitrin in order to 
depress immunomorphological changes arising in the intestinal mucosa during autosensitization of animals 
with homologous antigen of the large intestine. 

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

An a l le rg ic  model of enterocol i t i s  was produced by sensi t iz ing animals  with homologous antigen of the 
l a rge  intest ine together  with F r eund ' s  adjuvant. Exper imen t s  were  c a r r i e d  out on 60 male  albino ra t s  weigh-  
ing 170-190 g. Four  injections of antigen were  given at  in tervals  of 7 days.  The animals  were  divided into 
four  groups:  1) intact  r a t s ,  2) sens i t i zed  but un t rea ted  animals  (control), 3) sens i t i zed  animals  rece iv ing  
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Fig. 1. Structural  changes in mueosa of large and small  intestine of rats  
with experimental  enterocoli t is :  a) mucous membrane  of large  intestine of 
intact animals; b) intestinal mucosa  of rat  with enterocoli t is ;  foci of lym-  
phohistiomonoeytie infiltration in its s t roma;  c) mucosa of large intestine 
of ra t  receiving querc i t r in  in dose of 100 mg /kg ;  diminution of infiltration 
and eosinophilic exudation; d) small  intestine in intact animals; e) mucous 
membrane  of smal l  intestine of ra t  with enteroeoli t is ;  marked inf lammatory 
changes with disturbance of archi tectonics  of villi; f) mucosa  of smal l  in tes-  
tine of rat  receiving querci t r in  in a dose of 100 mg/kg;  repai r  of s t ruc tura l  
changes in smal l  intestine. Hematoxylin--eosin,  150 x. 

querci t r in  in a dose of 25 mg/kg;4)  sensi t ized rats  receiving querc i t r in  in a dose of 100 mg/kg.  The flavonoid 
was given by mouth f rom the 28th day af ter  the beginning of sensi t izat ion for  a period of 10 days. 

Pieces of smal l  and large intestine were taken f rom the experimental  animals for  histological study, 
fixed in 10% neutral formalin,  and embedded in paraffin wax. Sections were stained with hematoxyl in -eos in .  

The degree of al lergic inflammation was judged f rom the extent of the per ivascu la r  lymphohist iomono- 
cytic infiltration of the mucosa  and of eosinophilic exudation. The sever i ty  of the nonspecific inflammation 
was assessed  relat ive to the intensity of polymorphonuclear  infiltration. 

E X P E R I M E N T A L  R E S U L T S  

On histological examination of the mucosa of the large intestine of the sensit ized control animals (group 
2) signs of al lergic inflammation were found. They consis ted mainly of focal per ivascu la r  lymphohist iomon- 
ocytic infiltration of the s t roma  (Fig. lb), p lasmorrhag ia  of the vesse l  walls, and infiltration with p lasma cells. 
Other charac ter i s t ic  features were accumulation of eosiniophils in the s t roma  of the mucosa and swelling, 
edema, and focal sc lerot ic  changes in the submucous layer.  Taken together,  the morphological  changes found 
in the mucosa of the large intestine pointed to the immunological  nature of the pathological p rocess .  

Marked polymorphonuclear  infiltration of the s t roma,  congestion, and hemorrhagic  foci were found in 
the mucosa of the small intestine of the animals of group 2. By contras t  with the changes in the large intestine, 
no per ivaseular  loci of lymphohist iomonocytic infiltration were  observed in the s t roma  of the smal l  intestine. 
Otherwise the morphological  picture found in the smal l  intestine of the experimental  animals was s imi la r  to 
the changes in enterocoli t is  of infectious etiology (Fig. le) [8]. 

Changes in the epithelium of the large and smal l  intestine were s imi la r  in charac ter :  The cells became 
flat ter ,  their  nuclei were displaced toward the apical end, their  regular  orientation was altered,  and their  out- 
lines became indistinct. The number  of goblet cells in the epithelium of the small  and large intestine was ap- 
preciably reduced. 
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Adminis t ra t ion  of que rc i t r in  a c c e l e r a t e d  r e s t o r a t i o n  of the no rma l  s t r u c t u r e  of the mucosa  of the l a rge  
intest ine (Fig. lc) .  The p e r i v a s c u l a r  loci  of lymphohis t iomonocyt ic  inf i l t ra t ion were  reduced in s ize ,  the 
edema of the mucos a  diminished,  and no sc l e ro t i c  changes were  seen  in the s t r o m a  of the submucosa .  Infi l-  
t ra t ion  of the mucous m e m b r a n e  with eosinophi ls  was much less  ma rked  than in the sensi t ized,  unt rea ted  ani-  
mals .  Meanwhile s t r u c t u r a l  changes in the epithel ial  ce l l s  p e r s i s t e d  for  a longer  t ime.  The inc rease  in the 
number  of goblet  cel ls  under  these  expe r imen ta l  conditions should be noted. 

The morphologica l  changes in the m ucosa  of the sma l l  intest ine of the an imals  rece iv ing  querc i t r in  
also were  apprec iab ly  l ess  s e v e r e  and the mucous m e m b r a n e  acqui red  its no rmal  s t ruc tu re  (Fig. lf).  

F r o m  the combinat ion of morphologica l  changes obse rved  in the epi thel ium and s t r o m a  of the mucosa  
of the la rge  intest ine in the sens i t i zed  an imals  it can be deduced that  the s t ruc tu ra l  changes were  due to the 
action of subs tances  l ibe ra ted  during the an t igen -an t ibody  reac t ion  [1, 6]. 

The benef ic ia l  effect  of que rc i t r in  9n the immunomorpho log ica l  changes in the intest inal  mucosa  of the 
sens i t i zed  animals  was evidently due to the act ion of s e v e r a l  f ac to r s .  

1. Querc i t r in ,  it can be assumed ,  d e p r e s s e s  the antigen-binding capac i ty  of the mucosa  of the la rge  in- 
tes t ine.  This is shown indirect ly  by the d e c r e a s e  in s ize  of the foci of lymphohis t iomonocyt ic  infi l t rat ion in 
the mucosa  of the la rge  intest ine of the an imals  rece iv ing  querc i t r in .  

2. Second, que rc i t r i n  reduces  the mani fes ta t ions  of the inf lammat ion  in the sma l l  intest ine of the sen-  
s i t ized ra ts  o rd inar i ly  accompanying  immunomorpholog ica l  changes in the la rge  intest ine.  

3. Querc i t r in  can evidently r e s t o r e  no rma l  v a s c u l a r  pe rmeab i l i ty  in the a l le rg ic  reac t ion  of delayed 
type [12]. At the s a m e  t ime,  it mus t  be emphas ized  that the effect  of querc i t r in  on the s t ruc tu r a l  changes in 
the intest inal  epi thel ium was less  marked .  

Analysis  of the r e su l t s  of these  expe r imen t s  and of data  in the l i t e ra tu re  thus indicates  a posi t ive  action 
of que rc i t r in  on the s t ruc tu r a l  changes in the in tes t inal  mucosa  of animals  with exper imen ta l  enterocol i t i s .  
The act ion of que rc i t r in  can be cons idered  to be a imed mainly  at improv ing  the local  c i rcu la t ion  when dis-  
turbed by o rgan - spec i f i c  sensi t izat ion.  
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