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Copper is absorbed most  intensively in the jejunum. Of the copper compounds investigated (copper 
sulfate, sodium di tar t rocuprate ,  and copper glycocholate),  the last  mentioned was absorbed fastest .  

The extensive use of copper compounds in medical practice makes a detailed study of the ways by 

which copper is absorbed in the gastro-intestinal tract essential. Data in the literature on this problem are 

scanty and at times conflicting. The view that copper compounds are hardly absorbed at all in the gastro- 

intestinal tract and are excreted only with the feces has been rejected. The constant presence of copper in 

the urine demonstrates that absorption of copper compounds occurs in the digestive apparatus. Crampton 

and Matthcws [I0], in experiments in vitro using bags' ~..repared from segments of the mucous membrane of 

the hamster intestine observed the most intensive absorption of copper by the mucous membrane of the dis- 

tal portion of the small intestine. S. Ya. Kaplanskii [4] found that copper entering the human and animal 

body with the food is absorbed in the proximal portion of the small intestine; under normal conditions on 

the average 20-30% of the copper entering the body is absorbed in the human intestine, but different copper 

compounds are absorbed to a different extent. Many authors have reported that copper salts are absorbed 

better in the proximal portion of the small intestine [2, 3, 5, 7, ii]. 

The object of the present investigation was to study the effect of the form of the chemical bond of cop- 

per in complexes on the degree of its absorption in the digestive tract. 

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

Altogether  108 chronic experiments  were per formed on dogs with a Heidenhain gast r ic  pouch and with 
isolated loops of the jejunum and ileum formed by Thi ry ' s  method. Copper compounds (copper sulfate, 
sodium di tar t rocuprate ,  copper glycocholate) were adminis tered to the animals as solutions into the gas t r ic  
pouches or intestinal loops at the rate of 500 #g c o p p e r / k g  body weight. Absorption of the copper com- 
pounds was judged f rom changes in the amount of copper removed f rom the gas t r ic  pouch and isolated in- 
testinal segments  30 rain, and 1 and 2 h af ter  injection of the test  salts .  The copper content in the fluid ob- 
tained f rom the gas t r ic  pouch and intestinal segments  was determined quantitatively by a spectrographic  
method. 

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

Under normal  conditions copper was absorbed in the gas t r ic  pouch at the following rate: copper sul- 
fate 26.3% after 30 rain, 38% after  1 h, and 50.2% af ter  2 h; copper glycocholate (after the same periods) 
38.6, 50, and 61%respectively; copper in the composit ion of sodium di tar t rocuprate  20, 29.2 and 38.8% re-  
spectively (Fig. 1, A)~ 

Copper sulfate was absorbed in the jejunum to the extent of 40?o af ter  30 rain, 62'/o af ter  1 h, and 70~/o 
after  2 h; after  the same periods absorption of copper glycocholate was 52, 76, and 84%, and of sodium 
di tar t rocuprate  23, 43.2, and 52~/u,.respectively (Fig. 1, B). 
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Fig. 1. Absorption of copper in s tomach (A), 
jemmum (B), and ileum (C), in percent  of 
quantity of copper administered.  1) Copper 
glycocholate;  2) copper sulfate; 3) sodium 
di tar t rocuprate .  

In the ileum, absorption of copper sulfate was 26.5% 
after  30 min, 47%after 1 h, and 59.3% after  2 h; absott)- 
tion of glycocholate was 37.8, 56.1, and ~;(;.4, andof di- 
ta r t rocupra te  19.3, 28.8, and 35%, respect ively (Fig. 1, C). 

With an increase  in duration of the expct ' iment, ab- 
sot'ption of copper c~)mt~ounds in the gas t r ic  pouch and 
small  intestine thus increased.  The copper compounds 
studied were absorbed most  intensively in the jejunum. 
Copper as glycocholate was absorbed bet ter  than in the 
form of sulfate and di tar t roeuprate  in the stomach and 
segments  of the small  intestine. 

According to data in the l i terature 13, 4] the copper 
salts of amino acids, compounds of copper with casein, 
and copper of hemoeyanin are ass imila ted compara t ive-  
ly easi ly by living organisms,  while copper  in the com- 
position of hematoporphyrin  is a lmost  completely unas- 

similated. Absorption of copper is sharply inhibited by egg yolk if given at the same time as the copper 
salts.  

The copper atom in copper  sulfate is bound by an eleetrovalent  bond, and on dissociation of the salt  
a copper cation is formed. In the complex compound sodium d i t a r t rocupra t e -  Na 4 [Cu(CltI3OG)2], the copper 
atom is a central  coordinat ingionwhose d-orbi ts  part icipate in the formation of the bond with ligands [9]. 
Lk~ring dissociat ion of such a complex the copper is a component of the complex anion. So fas as copper 
glycocholate is concerned,  in this case the metal forms a complex compound of chelated type, during the 
formation of which the copper, on the one hand, replaces  a porton in the earboxyl group of glyeocoll and, 
on the other hand, it p resen ts  vacant orbits  for the p -e lec t rons  of nitrogen atoms I8]. Donor acceptor  in- 
teraction leads to prac t ica l ly  complete loss of dissociation of the intraeomplex compounds [6]. All natural 
complexes of metaloprotein type, it will be noted, are  built in accordance with this last principle [11. 

The experimental  results  showed that ass imilat ion of copper by the body is direct ly dependent on the 
type of chemical  bond holding the copper in the compounds and it decreases  with the change from copper 
glycocholate to copper sulfate, and f rom that to sodium di tar t rocuprate .  

Par t ic ipat ion of d-orbi ts  in the formation of bonds of the central  copper atom resul ts  in poor ass imi-  
lation of sodium di tar t rocuprate .  The highest level of assimilat ion possessed  by the intraeomplex copper 
of copper glyeocholate is due in all probabili ty to the fact that the body does not break this cornplex down to 
ionized copper,  but incorpora tes  it into cuproprotein complexes in the form of a ready-made  chelated frag-  
ment. 
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