COMMUNICATION TO THE EDITOR
Absence of Carbohydrate in Celiac-Toxic A-Gliadin'

Cereal Chemistry 53(4): 612-614

TO THE EDITOR:

The toxicity of gliadin proteins in celiac disease has usually been attributed to
peptides derived from the gliadins as a consequence of proteolytic degradation
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during the digestive process (1). It has been suggested recently that carbohydrate
bound chemically to gliadin molecules plays a critical role in determining the
toxicity of these proteins (2). Because the toxicity of A-gliadin (3) (aggregable a-
gliadin (4)) has been established (5—7), we have analyzed this protein fraction for
carbohydrate in order to test the possibility that its toxicity stems from
chemically bound carbohydrate.

The A-gliadin was prepared as described previously (4), with two exceptions: a
Bio-Gel P-60 (Bio-Rad, U.S.A.) column was substituted for the Sephadex G-100
column in order to avoid any possible carbohydrate contamination from the
Sephadex, and 0.006M ammonium formate (adjusted to pH 3.0) was used as
eluting solvent instead of 0.001 M hydrochloric acid. Care was taken to avoid
contamination of the sample with dust during preparation and freeze-drying.

Analysis of duplicate 14-mg samples of A-gliadin for total carbohydrate,
according to the method of Dubois et al. (8), yielded a carbohydrate content
equivalent to 0.07 mol glucost/ mol A-gliadin (mol wt 36,000) (3); as little as 0.02
mol/mol would have been detectable under the conditions we used. In addition,
the A-gliadin was analyzed for amino sugars, which would not have been
detected by the method of Dubois ez al. (8), by the method of Mes and Kamm (9).
The protein was hydrolyzed in 2N hydrochloric acid for 16 hr at 105° C and the
hydrochloric acid removed by evacuating the sample tubes and flushing them
with nitrogen. A sample equivalent to 1.6 mg of protein was used for paper
chromatography (9) (Whatman No. 1 paper; n-butanol-pyridine-water, 10:3:3
v/v/v; silver nitrate-alkaline visualization). N-Acetylglucosamine and N-
acetylgalactosamine served as standards. No amino sugars or other sugars were
detected, even though 0.1 mol sugar/ mol A-gliadin should have been detected
under the conditions of the analysis.

The amount of carbohydrate in our A-gliadin preparation was equivalent to
only one molecule of monosaccharide for every 10 molecules of protein. This
small amount of carbohydrate probably represents impurities in the preparation;
we conclude that A-gliadin is not a glycoprotein. We cannot rule out the
possibility that the small amount of carbohydrate might result from
contamination of our preparation with a small amount of some glycoprotein, nor
can we rule out the possibility that such a contaminant might be highly toxic in
celiac disease and responsible for the toxicity of A-gliadin preparations. This
latter possibility seems most unlikely to us, however, and we conclude that the
toxicity of A-gliadin preparations is not dependent upon chemically bound
carbohydrate.
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