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In contrast to such other glycoprotems as bovine and ovme submaxrllary 
mucms, the bile mucms have been the object of only hmlted mvestlgationsfW6. This 
may be due to the scarce knowledge of the bile composltlon The occurrence of several 
slahc acids m the gallbladder of calf was reported’ m 1965 It was found that N-glyco- 
lylneurammlc acid was accompamed by other acylneurammlc acids, prmclpally 
N-acetylneurammlc acid The present Note describes the ldentlficatlon and quantlta- 
tlve determination of protein-bound slahc acids from the bile of several mammahan 
species 

MATERIALS AND hlETHODS 

Except for the human species, various vesicular blles were the source 7500 ml 
from 21 bladders of adult cows, 7100 ml from 25 bladders of adult pigs, 300 mI from 
38 bladders of lambs, and 400 ml from several samples of vesicular and hepatlc 
human bile were used The glycoprotem fraction was obtained by ethanol preclplt- 
ation’ The bile was added to four times its volume of cold 96% ethanol After 8 h, 
the rmxture was boiled for 30 mm and then decanted, two volumes of 96% ethanol 

were added to the precipitate and the mixture was bolled agam for 30 mm The cooled 
precipitate was separated and washed with 5m~ sulfuric acid, several times at 4”, 
until a pH of 2 5 was reached The preclpltate was hydrolyzed with 5Om~ sulfunc 
acid, for 45 mm, at 80” 

The separation and punficatlon of the acylneuramnnc acids were performed 
according to Klenk and Uhlenbruck’, as previously described’’ ‘. The quahtatlve 
and quantltatlve analyses of the slahc acids were carried out by paper chromatogra- 
phy with the foIlowing solvents (a) butyl alcohol-acetlc acid-water (4 1 5, v/v), 
(b) butyl alcohol-propyl alcohol-O 1~ hydrochlonc acid (1 2 1, v/v), (c) butyl 
alcohol-pyridme-0 1M hydrochlonc acid (5 3 2, v/v); and (d) ethyl acetate-acetic 
acid-water (3 1 3, v/v) The colorlmetnc procedures were reported m previous pubh- 
catIons ’ I0 The modtied Ehrhch spray” was generally employed for stammg 
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chromatograms; quantltatlve determmatlons were always performed by the modtied 

resorcmol procedure lzV l3 or the throbarblturlc acid method14P’5, m some cases, 
the Eewwe test was used to determme N-glycoIylneuranumc acrd*. 

TABLE I 

SwlC ACIDS FROM BILE GLYCOPROTEINS 

SIalrc aad Purrfied glycopro ferns” 

Bovme Porcme Ovme Human 

N-Glycolylneuranunx acid 
N-Acetylneurammlc acid 
N, U-D~acetylneurarmmc acid 

SK&C acid-contamng ohgosacchandes 

“Proportion of smhc acids m per cent. 

10 13 15 
23 48 64 70 
67 39 7 30 

14 

RESULTS AND DISCUSSION 

Elutlon of the acylneuramuuc acids from amomc columns produced one peaK 
m all cases Crystalhzatlon of these acids produced the typlcal needle forms Table I 
summarizes the mam results on the nature and content of each siahc acid m the 
purfied glycoprotems A posltlve tiobarbltunc acid test Indicates that the N,O-dla- 
cetylneurammx acid obtained 1s probably N-acetyl-4-O-acetylneurammlc acid, 
on the basis of the specticlty of this reactlon’4-1 6 The slahc aad-contauung ohgo- 
saccharide 1s possibly a disaccharide, on the basis of its R* and stammg propertles 

It may be concluded that the slahc acids Isolated from human, bovine, ovme, 
and porcme bile glycoprotems differ both m their nature and relative concentratxon 
In all cases N-acetylneuramlmc acid IS present, but human bile does not contam 
N-glycolynenrammlc acid 
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