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The objec t  of this invest igat ion was to determine  the relat ionship between the intensity of incorporation of 
rad ioac t ive  methionine into the tissue proteins of the gast ro- intes t inat  t ract  and the secretory ac t iv i ty  of the diges-  
t ive glands. For this purpose a comparat ive  study was made of the rad ioac t iv i ty  of different parts of the gas t ro- in-  
test inal  t rac t  at different t imes after in jec t ion  of t abe led  SSS-methionine. The effect  of substances s t imulat ing se-  
cretion on incorporation of the isotope into proteins was also invest igated.  

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

Experiments were conducted on rats of both sexes weighing 150-250 g. SaS-methionine was injected intra-  
per i toneal ly  in a dose of 10,000 impu l se s /min /g  body weight .  The rats were kept without food for 20 h before the 
invest igat ion.  The animals were sacrif iced in a fasting state 20 and 40 rain, and 1, 2, 4, 8, 13, 24, and 48 h after 
inject ion of the isotope. To s t imulate  secretion,  mea t  broth (100 g mea t  to 100 ml  water) was introduced into the 
s tomach in a volume of 4-5 ml ,  or p i locarpine  hydrochloride was in jec ted  :intramuscularly in a dose of 5 rag/100 g 
body weight,  at the same t ime as the in ject ion methionine was given. In a l l  the series of experiments in which 
substances s t imulat ing secretion were administered,  the animals were sacrif iced 1 h after inject ion of the r ad ioac -  
t i r e  methionine .  The mate r ia l  for invest igat ion included the pancreas, the duodenum, one piece  each from the 
smal l  and large intest ine,  and the stomach divided into its divisions (esophageal ,  cardia l ,  fundal,  and pyloric re -  
gions). Proteins were precipi ta ted with 10% t r ichloroacet ic  acid solution, alcohol ,  a lcohol -e ther  mixture,  and ether 

and dried at 60 ~ The rad ioac t iv i ty  of the protein preparat ion was measured with an end- type  counter in a B appa-  

ratus and was expressed in impulses /min /10  mg dried protein.  

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

Investigations of the animals taking part in the exper iment  in a fasting state showed that  the radioac t iv i ty  of 
the proteins from different parts of the gastro- intest inat  tract  varied depending on the functional state of the part se- 

lected and the interval  of t ime elapsing between in jec t ion  of SSa-methionine and the investigation.  The results 
given in Table  1 show that rad ioac t ive  methionine was very rapidly incorporated into the tissue proteins of the gas- 

t ro- in tes t inal  t ract ,  and especia l ly  into the proteins of the pancreas and the fundal region of the stomach,  i.  e . ,  
areas of the highest secretory act ivi ty .  According to data  in the l i terature  [1], it is in the fundal portion of the ra t ' s  
s tomach that hydrochloric acid and pepsin are formed. The rad ioac t iv i ty  of the proteins also fe l l  espec ia l ly  rapidly 
in the pancreas and the fundal portion of the stomach,  so that 24 h after in ject ion of the methionine the rad ioac t iv -  
i ty of the proteins in these areas was lower than in cer ta in  other parts of the gastro- intest inal  t ract .  The rapid fal l  
in the rad ioac t iv i ty  of the proteins in areas of greatest  secretory ac t iv i ty  may be attr ibuted to the spontaneous e l i m -  
ination of proteins containing the S ss label  in the gastric and pancreat ic  juices.  

After introduction of mea t  broth into the stomach, the radioac t iv i ty  of the proteins (Table  2) of most parts of 
the gast ro- intes t inal  tract  was higher than in the fasting state (a s ta t is t ical ly  significant difference was obtained for 
the pancreas,  smal l  intest ine,  and pyloric and esophageal  portions of the stomach).  Our findings agreed with those 
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TABLE 2. Radioactivity of Proteins of Alimentary Tract of Rats Receiving 
Meat Broth or Pilocarpine 1 h After Injection of SaS-Methionine 
( impulses /min/mg dry protein) 

Organ investigated 

Esophageal portion 
Stomach Cardial " 

Fundal 
Pyloric " 

Duodenum 
Small  intestine 
Large " 
Pancreas 

Fasting 

M ~ m  

110• 
3044-17 

533~26 
256~12 

47O 4- 25 
4144- 27 

2624-27 

1327~78 

After administra- 
tion of meat broth 

N M-urn 

11 249 i55  
11 2984-11 
11 5544-38 
11 300219 
11 514~51 
ii 553221 
8 289~14 

ii 17744-121 

After injection 
of pilocarpine 

N I M : ~ m  t 

161 2734-42 3.8 
16[ 273~13 1.5 

161 460~23 2.1 
161 283120 1.2 
161 513~40 0.9 
151 5384-34 3.0 
15 3114-23 1.4 
16 11074-17 2.1 

obtained experimentally by ~. ~. Martinson and co-workers [2]; administra- 
tion of meat broth in their experiments increased the intensity of incorpora- 
tion of radioactive methionine into the proteins of the gastric mucous m e m -  
brane. Consequently, in the period of active secretion of the digestive glands 
evoked by meat broth the rate of incorporation of radioactive methionine in- 
to the proteins of the gastro-intestinal tract was increased. 

After stimulation of the secretion with pilocarpine (Table 2) a tower 
level  of radioactivity was found in the area with greatest secretory ac t iv i ty -  
the fundal portion of the stomach and the pancreas-than in the proteins of 
the same areas in the animals investigated in a fasting state (the difference 
was statistically significant). The radioactivity of the proteins of the esopha- 
gealportion of the stomach and small intestine was higher than in the control 
animals (investigated in a fasting state). The difference between the radio- 
activity of the proteins in other parts of the gastro-intestinal tract was not 
significant. The decrease in the radioactivity of the proteins of the fundal 
portion of the stomach and of  the pancreas following injection of pilocarpine 
was evidently due to the rapid elimination of proteins containing incorporated 
S 3s label in the gastric and pancreatic juices. There are reports in the lit- 
erature of a decrease in the intensity of incorporation of radioactive amino 
acids into the proteins of the gastro-intestinal tract after injection of pilo- 
carpine or of another powerful stimulant of secret ion-histamine [2, 3]. 

Analysis of the results of these experiments shows that the secretory 
function of the digestive glands is closely bound up with protein metabolism: 
the most intensive incorporation of radioactive methionine into proteins was 
observed in areas with the greatest secretory activity, and as a result of spon- 
taneous secretion or of increased secretion following administration of pilo- 
carpine the greatest decrease in radioactivity took place in these areas. 

Hence, the radioactivity of the tissue proteins of the gastro-intestinal 
tract was the resultant of two processes: incorporation of the labeled amino 
acid into the proteins and the secretion of proteins in the digestive juices. De- 
pending on the time of the investigation and the administration of substances 
stimulating secretion, one or other of these processes was observed to be pre- 
dominant. 
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