
EXPERIMENTAL ALLERGIC ENTEROCOLITIS 

A. M. Nogaller and G. A. Trubnikov UDC 6 1 6 . 3 4 8 - 0 0 2 - 0 2 : 6 1 6 - 0 5 6 . 3 ] - 0 9 2 . 9  

Autoimmune processes play an important role in the development of chronic nonspeeifie ulcerative 
colitis [3, 7, II, 14]. Evidence in support of the autoallergic theory of ulcerative colitis is the discovery 
of autoantibodies in the blood of these patients [4, 5, 8, 13]. The results of the authors' previous investi- 
gations also showed that in the active phase of nonspecific ulcerative colitis considerable quantities of 
anti-intestinal antibodies may be found in the patients' serum by means of Steffen's reaction [2]. 

Important confirmation of the autoallergie theory would be given by the experimental reproduction 
of colitis by immunization of animals with homologous intestinal tissue. No such model of colitis has 
been described inthe literature. All that has been reported is that colitis can be produced in dogs by in- 
jection of anti-intestinal rabbit cytotoxic sera into these animals [9-11]. In these experiments, however, 
the autoimmunization factor was missing, so that they contribute little to the elucidation of the pathogenesis 
of nonspecific ulcerative colitis in man. 

In the present investigation an attempt was made to reproduce allergic enterocolitis in dogs by im- 
munizing the animals with homologous tissue from the large intestine, thus employing the principle of 
Cavelti's well known experiment [61. 

E X P E t l I M E N T A L  METHOD 

T h e  an t igen  fo r  i m m u n i z a t i o n  of the  dogs  w a s  p r e p a r e d  as  f o l l o w s .  The  m u c o u s  m e m b r a n e  of the  
l a r g e  i n t e s t i n e  w a s  d i s s e c t e d  f r o m  a r e c e n t l y  k i l l e d  dog, w a s h e d  wi th  s t e r i l e  p h y s i o l o g i c a l  s a l i ne ,  and 
g round  in a m o r t a r  wi th  q u a r t z  s and .  The  t i s s u e  m i n c e  thus  ob t a ined  was  d i l u t e d  in p h y s i o l o g i c a l  s a l i n e  
in the  r a t i o  of 1 : 1  o r  1 : 2  and c e n t r i f u g e d  for  30 ra in  at 5000 r p m .  The s u p e r n a t a n t w a s  d i s c a r d e d ,  m e r t i o -  
l a t e  was  added ,  and the  p roduc t  was  m i x e d  with  F r e u n d ' s  ad juvan t  in the  r a t i o  of 1 : 2 .  T h i s  m i x t u r e  of 
i n t e s t i n a l  an t igen  wi th  F r e u n d ' s  ad juvan t  (3 ml  of m i x t u r e  p e r  in jec t ion)  was  u s e d  to  i m m u n i z e  the  dogs  
s u b c u t a n e o u s l y  in t he  r e g i o n  of t he  d o r s a l  s u r f a c e s  of a l l  the  l i m b s  t w i c e  at i n t e r v a l s  of 7 d a y s .  Ob-  
s e r v a t i o n s  w e r e  kep t  on the  a n i m a l s  fo r  be tween  1 and 6 m o n t h s .  The  d e v e l o p m e n t  of a l l e r g i c  e n t e r o -  
c o l i t i s  was  d e t e r m i n e d  f r o m  the r e s u l t s  of s too l  i n s p e c t i o n s  and r e c t o s i g m o i d o s e o p y ,  and f r o m  the r e s u l t s  
of the  T r i b u l e t - V i s h n y a k o v ,  C o o m b s '  and S te f f en ' s  t e s t s .  In s o m e  e x p e r i m e n t a l  a n i m a l s  the  conten t  of t he  
i n t e s t i n a l  e n z y m e s  e n t e r o k i n a s e  and a l k a l i n e  p h o s p h a t a s e  in the  s too l  was  i n v e s t i g a t e d .  At  the  end of the  
p e r i o d  of o b s e r v a t i o n  the  dogs  w e r e  s a c r i f i c e d  by a i r  e m b o l i s m  and the  s t a t e  of the  l a r g e  and s m a l l  i n -  
t e s t i n e  w a s  i n v e s t i g a t e d  m a e r o s c o p i c a l l y  and m i e r o s e o p i e a l l y  in  t he  d e p a r t m e n t  of p a t h o l o g i c a l  a n a t o m y  
of t he  I n s t i t u t e .  

E x p e r i m e n t s  w e r e  c a r r i e d  out on 25 dogs  of which  10 w e r e  c o n t r o l s  (5 r e c e i v e d  i n j e c t i ons  of i n -  
t e s t i n a l  an t igen  wi thout  s t i m u l a t o r ,  the  o t h e r  5 r e c e i v e d  F r e u n d ' s  ad juvan t  a lone) .  

EXPERIMENTAL RESULTS 

After immunization of the animals with a mixture of intestinal antigen and Freund's adjuvant, from 

about the 10th day after the reacting injection, all the dogs developed loss of appetite, wasting, and diarrhea 

with mucus and blood mixed with the stools. On mieroscopie investigation of the stools, leukoeytes and 

erythrocytes were found. The Tribulet-Vishnyakov tests, demonstrating inflammatory hyperseetion of the 
intestine, became positive. The content of enterokinase and alkaline phosphatase in the stool was increased 

by 8-10 times. The eharaeteristic picture of erosive-catarrhal colitis was seen on proctoscopy. In 3 dogs 
the enterocolitis followed a progressive course and the animals died one month after injection of the anti- 
gen with signs of increasing eachexia and diarrhea with mucus and blood in the stools. Sixdogs also showed 
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Prepa ra t i on  of the mucous m e m b r a n e  of the smal l  (A) and 
l a rge  (B) intest ine of a dog with exper imenta l  a l lergic  coli t is  
(experiment  No. 14). A) Goblet cel ls  a re  p resen t  in abund- 
ance,with hype r sec re t i on  of mucus,  and pro l i fe ra t ion  of the 
re t i cu locy tes  of the s t r o m a  of the mucous m e m b r a n e ;  B) de-  
genera t ion and desquamat ion of the epithelium of the gland 
can be seen  in the super f ic ia l  l ayers  of the mucous m e m b r a n e  
and swelling of the par t i t ions  of s t r o m a  between the glands. 
Pho tomic rographs .  Object ive 8, ocular  7. Hematoxyl in-eos in .  

a well defined picture of enterocolitis, but later the manifestations of the disease disappeared, and the 

results of stool examination and rectosigmoidoscopy were restored to normal. After 2-3 months the ani- 

mals were completely cured. In the remaining 6 dogs the picture of acute colitis was less marked, and 

clinical manifestations were seen for i-1.5 months, after which recovery took place. 

In control experiments no pathological signs were found in the intestines throughout the period 

of observation. 

The results of immunological investigations showed that during the first week after the end of im- 

munization no incomplete antibodies were found in the blood and the Coombs' and Steffen's tests were nega- 

tive. In the second week these tests became weakly positive; after 3 weeks and more, when the full clinical 
picture of enterocolities had developed, both reactions were positive. 

The following case will serve as an illustration. 

Experiment No. 14, the dog Sheika. On October 29, 1963, 0.75 ml of a mixtureof intestinal antigen 

with Freund's adjuvant was injected into each limb, and a further injection of the mixture was given on 

November 5. On November I0, ulcers appeared at the site of injection of the antigen in all the limbs. From 

this time the animal's condition worsened; the dog took its food reluctantly, grew visibly thinner, and de- 

veloped diarrhea with stools mixed with mucus and blood. Stool examination revealed numerous leuko- 
cytes and the Tribulet-Vishnyakov test became strongly positive. The content of enzymes in the stools 

increased to 7500 units/g (phosphatase) and 2000 units/g (enterokinase). At this period Steffen's test was 
weakly positive. The titer of antiglobulin serum in the experimental tube fell only to half the level in the 
control tube. The animal's condition worsened, the diarrhea became continuous in character, the excre- 
tion of mucous and blood increased, ~nd petechial hemorrhages, erosions and ulcers appeared on the mucous 
membrane of the large intestine. The enzyme-secreting function of the small intestine was profoundly dis - 
turbed. The excretion of alkaline phosphatase with the stools increased to 45,000 units/g, andthat of entero- 

kinase to 16,000 units/g. Anti-intestinal (Steffen's test) and anti-erythroeyte (Coombs' test) antibodies 

were found in the blood serum taken 1.5 months after the beginning of the experiment. 

In the dogs dying from enteroeolitis or sacrificed at the height of the disease, a marked hyperemia 

of the mucous membrane of the large intestine was observed, and multiple erosions and ulcers were seen 
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in the distal portions. Isolated areas of hyperemia and edema and single hemorrhages were observed in 

the mucous membrane of the small intestine. Histological investigation revealed a well-developed pattern 

of inflammation. 

As an example a short extract is given from the records of the daily observations on the animal's 

condition and the autopsy findings. 

Experiment No. 4, the dog Verevochka. On Match 5, 1962 a mixture of antigen with Freund's ad- 
juvant was injected subcutaneously as in the previous experiment. 

On the 15th day from the beginning of the experiment liquid stools with mucous were observed for 

the first time. On the following days the diarrhea continued and large quantities of mucous and flecks of 
blood were excreted. Examination of the stools on March 17 and 25 revealed numerous leukocytes and 

erythrocytes in all fields of vision, and the Tribulet-Vishnyakov became strongly positive. 

Rectosigmoidoscopy on March 17 showed: the anus was gaping; the sigmoidoscope was introduced 

for a distance of 25 cm; the nmcous membrane was hyperemic and edematous, with petechial erosions; 

mucous present in the lumen of the intestine, the mucous membrane in the region of the sphincter was 
hyperemic and eroded. The animal's condition progressively worsened, vomiting developed, and food be- 

gan to be refused. On April 2, 1962 the animal died. At autopsy infiltration of the tissues was present at 

at the site of injection of the antigen in the subcutaneous cellular tissue of the limbs. The abdominal cavity 

contained 0.5 liter of transparent fluid. The stomach and intestine were empty. The mucous membrane 

of the large intestine was acutely hyperemic and edematous, with numerous hemorrhages and erosions, 

and three ulcers were found in the distal portion of the intestine. The histological findings confirmed the 
presence of well-developed inflammation of the large intestine (see the figure A and B). 

In the animals sacrificed after observations for 4, 5, and 6 months, as in all the control animals, 
no signs of inflammation of the large or small intestine were found at autopsy. 

The results of these experimental investigations thus showed that a model of allergic enterocolitis 

can be reproduced by isoimmunization with the tissues of the mucous membrane of the large intestine. 

This provides indirect evidence in support of the autoallergic theory of the pathogenesis of nonspecific 

ulcerative colitis in man. The model of enterocolitis developed in dogs would appear to be vcry promis- 

ing for the study of the role of the allergic component in the mechanism of developing of the enterocolitis 
and methods of their experimental treatment. 
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