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The notion that the blood proteins enter the digestive tract  as an important  stage in the in termedia te  me tabo-  
lism of proteins was first suggested by I. P. Razenkov in 1946, and since then it has been developed extensively by 
his collaborators in his laboratory [2-6].  

Besides the isotope method, however, immunochemica l  methods may also be used to verify this hypothesis ex-  
per imenta l ly .  

Facts accumula ted  during recent  years confirm to some extent  that the serum proteins may pass into the lumen 
of the stomach [8, 9], and considerable study has been made of the passage of the serum proteins into the intestine.  

Evidence has been obtained [7, 10, 11] indicat ing that labeled semm albumin is secreted along with the intest inal  
juice;  however, no details  are ava i l ab le  in relat ion to the remaining serum proteins. 

In the present investigation the protein composition of the intest inal  juice of dogs before and after gastrectomy 
was studied by means of electrophoret ic  and immunoelectrophoret ic  methods. 

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

Experiments were conducted on nine dogs in which the composit ion of the proteins of the intest inal  ju ice  was 
studied before and after resection of 2/3 of the stomach. To obtain the intest inal  juice an intest inal  loop was isolated 
in a l l  the animals by the Thi ry-Vel la  method. The intest inal  ju ice  was col lected in a fasting state for a period of 
1 h, always at the same t ime of day. The juice obtained was centrifuged for 15 rain at  3000 rpm. The total  pro-  
tein content was determined ref rae tometr ica l ly ,  and the protein fractions by the method of electrophoresis on paper. 

Electrophoresis was carried out in the EFA-1 chamber, using a boroborate buffer, pH 9.0. The conditions of 
electrophoresis were; voltage 400 V, current 0.3 m A / c m  width of the strip, duration 8 h. The re la t ive  proportions 
of the protein fractions in per cent were determined photocolor imetr ica l ly .  

The serum proteins were detected and ident if ied among the proteins of the intest inal  juice by the method of 
immunoeleetrophoresis  in agar, using rabbit  antiserum against the serum proteins of an adult  dog. The conditions 
of immunoeleetrophoresis and the technique of obtaining the antiserum were described previously [1]. The prec ip i -  
tat ion arcs were ident if ied from the scheme given in the l i terature [12]. 

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

It is c lear  from Fig. 1 that four protein fractions were detected in the composition of the intest inal  juice by the 
method of electrophoresis on paper, three of them with the mobi l i ty  of globulins and one with the mobi l i ty  of the 
albumins of the blood serum. 
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Fig. I. Electrophoresis of intest inal  juice and serum pro-  
tein of a dog. 1,3) Intestinal  juice;  2) serum. 

The protein composit ion of the investigated sam-  
ples and the volume of intest inal  juice secreted are 
given in Table 1, which shows that the secretion of in-  
tes t inal  ju ice  in the first days after gastrectomy re-  
mained essentially unchanged, although I year after 
the operation i t  had risen by approximate ly  50%, prob- 
ably on account of the adaptat ion of the digestive sys- 
tem to the conditions created by gastrectomy. 

The total  protein concentrat ion in the intest inal  
juice during the first days after resection remained un-  
changed, and not unti l  the ]8th-20th day could a slight 
increase be detected.  After 1 year the protein concen-  
tration had returned almost  to its preoperat ive level .  

The fract ional  composit ion of the intest inal  
juice changed during the first days after resection: the 
albumin content fe l l  significantly,  whereas the concen-  
tration of a=, and B-globulins rose. The A/G ratio fe l l  
as a resuk of the lowering of the a lbumin level  and the 
e leva t ion  of the globulin content.  These changes in 

the f ract ional  composit ion of the intest inal  juice presisted with some variat ion not merely  for the first 18-20 days 
after operation, but for a year.  

It was found by the method of immunoelectrophoresis  that the intest inal  juice included certain proteins i m -  
munological ly  ident ica l  with the blood serum proteins (Table  2). When the complete  ant igenic  set of proteins of the 
intest inal  juice and the s e r u m  was being determined,  the stains on the paper after immunoelectrophoresis  were de -  
veloped with antiserum to the serum proteins of an adult  dog, pre l iminar i ly  exhausted with in tes t ina l  juice.  It was 
found that the set of ant igenic components of the intest inal  juice corresponded fully to the ant igenic composit ion of 
the blood serum, for after exhaustion with intest inal  juice the antiserum ceased to react  with the blood s e r u m  (Fig. 2). 
Gastrectomy caused no significant changes in tile amount of serum proteins secreted with the intest inal  juice,  also 
probabty in connection with the high degree of adapta t ion of the organism to the disturbance of the integri ty of the 
a l imentary  tract.  

The results of these investigations show that the intest inal  juice contains proteins with the e lec t rophoret ie  m o -  
bi l i ty  of the serum albumins and globulin, with a higher re la t ive  proportion of the lat ter .  In the ear ly (until  the 
20th day) and late (1 year after) periods after gastreetomy the to ta l  protein content in the intest inal  juice was essen- 
t ia l ly  unchanged. However, the albumen content was diminished while the content of a -  and 7-globulins was in -  
creased. 

TABLE 2. Comparat ive  Immunoelecrrophoret ic  Anatysis of the Blood Serum and 

Intest inal  Juice of Dogs 

Mater ia l  studied 

Before Operation 
Blood serum 
intes t inal  juice 

After Operation 
Intest inal  ju ice  
3rd-Sth day 
8th-10th day 
13th-18th day 
18~-20th day 
1 year after 

z ~  

I0 
I0 

1--3 
2--3 

2--3 

2 ~ a  
2--3 
1--2 

Globulins 

2--3 
2--3 

2--3 
2--3 
2--3 
2--3 
1--2 

number of antigenic components 
! 

2--3 2--4 3--4 2--3 ] 1--2 

1--3 2--4 1--3 2--3 I 1--2 

2--3 2--4 2--4 2--3 2 
1--2 2--4 1--3 2--3 2 
1--3 2--3 1--3 2 2 
2--3 2--3 2--3 2 t--2 
1--2 2 I ~ 1--2 I 1 

1 
1 
1 
1 
1 
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Fig. 2. Immunoelectrophoret ic  characterist ics of the proteins of the intest inal  juice of a 
dog. 1, 3, 4) Intest inal  juice; 2, 5) blood serm-n of a dog; antiserum against  serum of a 

dog before (a) and after (b) exhaustion with excess of proteins of the intest inal  juice.  

The f ract ional  composit ion of the intest inal  ju ice  was changed after the first postoperative days and remained 
unchanged 1 year after resection. 

It is interesting that among the proteins of the intest inal  juice there should be a comple te  set of the ant igenic  

components belonging to the normal  blood serum of the dog. The s imilar i ty  between the proteins of the intest inal  
juice and the blood serum as regards their ant igenic structure confirms I. P. Razenkov's hypothesis that the serum 
proteins may pass out into the lumen of the digestive tract.  
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