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alone has no effect on the Isc whereas the addition of these sugars to the mucosal
side alone results in the rapid rise in the Iy which we have described.

Previous investigations, cited above, have indicated that active sugar transport
by the intestine is stimulated by the presence of Nat in thc bathing medium. The
observation that ouabain inhibits active sugar transport suggests that active Na*
transport and active sugar transport are somehow linked; however, the possibility
that ouabain independently inhibits active sugar transport has not been excluded.
The present observations that the short-circuit current is markedly stimulated by
the addition of an actively transported, non-metabolized sugar to the solution
bathing the mucosal surface clearly establishes an interaction between the mechanisms
responsible for the active transport of Na* and sugar. These results further indicate
that in addition to the role of glucose as a source of metabolic energy for active-
transport processes, the active transport of glucose per se stimulates active Na*
transport in the isolated rabbit ileun.
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Further investigations on the carbohydrate moiety of egg albumin

It has been suggested that the bond linking carbohydrate to protein in egg albumin
is that of an N-(8-aspartyl)glycosylamine!:? of N-acetylglucosamine®-3. Partial acid
hydrolysis of a purified glycopeptide from the protein gave rise to small amounts of
a substance, containing glicosamine and aspartic acid but no mannose, which behaved
electrophoretically and chromatographically like z-acetamido-1-g-(L-g-aspartamido)-
1,2-dideoxy-D-glucose®. Further high-tension paper-electrophoretic studies (Whatman
3 MM, 40 V/cm, 60 min, pH 1.87) of partial acid hydrolysates (2 N HC, 12 min, 100°)
of the latter compound and of the glycopeptide from egg albumin have revealed
a great similarity in the “fingerprint” obtained by staining the paper strip with the
ninhydrin reagent described previously? (Fig. 1). In this Figure, Spot 2 in each case
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(brown with ninhydrin) was given by a substance which had the same mobility as
2-acetamido-1-B-(L-B-aspartamido)-1,2-dideoxy-D-glucose; Spot 3 (blue-purple) the
same mobility as aspartic acid and Spot 8 (purple) the same mobility as glucosamine.
Spot 8 was also Elson-Morgan positive in each case. The identity of the remainder
of the spots is at present unknown but it is possible that Spot 7 was produced by
2-amino-1-8-(L-B-aspartamido)-1,2-dideoxy-p-glucose. Spot 9, which occurs solely in
that electropherogram from the egg-albumin glycopeptide, might be produced by
a similar deacetylated derivative but containing a further residue of glucosamine with
a free amino group. Paper chromatography in phenol, of similar partial acid hydroly-
sates of both substances, has revealed in each case the presence of a substance staining
brown with ninhydrin with an Rp value of 0.37, the same as that of the unhydrolysed
model compound.

Similar electrophoretic experiments with partial acid hydrolysates of 2-(L-8-
aspartamido)-2-deoxy-D-glucose® have indicated the presence of glucosamine, aspartic
acid, a compound staining purple with ninhydrin with minimal mobility, and some
of the original substance. Paper chromatography, in phenol, of a partial acid hydroly-
sate of 2-(L-B-aspartamido)-2-deoxy-D-glucose gave rise to a substance (Rp = 0.04)
staining brown with ninhydrin, similar to the original substance.

By comparing ultraviolet-absorption measurements in water at 205 mp with
those of N-acetylglucosamine, we have found that the glycopeptide with aspartic
acid as the only amino acid constituent contains 3.85 peptide bonds. This value was
based on weight measurements of the lyophilised glycopeptide after correction for
moisture content and absorption due to carboxylate ion®. This value would be ex-
pected if there were one amide bond in the carbohydrate-protein linkage, together
with the three N-acetylglucosamine bonds’. We do not agree with the recent sug-
gestion®® of the presence of four glucusamine residues in the protein.

The infrared spectrum of the glycopeptide (solid phase, NaCl) revealed the
presence of absorption bands due to amide bonds and the anticipated absence of
bands due to esters.

Molecular-weight estimations of the pure egg-albumin glycopeptide have l.een
carried out by ultraviolet-absorption measurements in ethanol-water (30:70, v/v)
after substitution of the free «-amino group (of the asparagine moiety) with the
benzyloxycarbonyl group?. The spectrum of this substance is represented in Fig. 2,
showing three peaks, a, b and c. The molar extinction coefficients for the comparable
three peaks exhibited by 1-8-(N-benzyloxycarbonyl-L-B-aspartamido)-1-deoxy-
D-glucose® were 167 for Peak a, 205 for Peak b and 119 for Peak c; for N-benzyloxy-
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Fig. 1. “Fingerprints’’ obtained by paper electrophoresis (Whatman 3 MM, 40 V/cm, 60 min,

pH 1.87) of partial acid hydrolysates {2 N HCl, 12 min, 100°) of (A} egg-albumin glycopeptide

and (B) 2-acetamido-1-8-(i-B-aspartamido)-1,2-dideoxy-p-glucose. The strips were stained with

ninhydrin®. A purple cnlour is represented by an open area, and brown by a black area: W = weak,
S = strong.
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carbonylglucosamine 166 (a), 213 (b) and 115 (c); for N-benzyloxycarbonyi-e-methyi-
glucosaminide 168 (a}, 215 (b) and 114 (c); for N-benzyloxycarbonyl-x-amino-g-
hydroxyadipic acid" 173 (a), 206 (b) and 115 (c}; for N-benzyloxycarbonylaspartic-8
semialdehyde!? 168 (a), 209 (b) and 119 (c). (The last compound was kindly given
by Dr. G. H. Tarr.) The molecular weight of the N-benzyloxycarbonyl giycopeptide
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Fig. 2. Spectrum of the N-benzyloxycarbonyl derivative of egg-albumin glycopeptide (2.31 mg/m}

in 1 cm cell) in ethanol-water (30:70, v/v). The results were obtained using a Unicam SP-700
recording spectrophotometer.

was calculated from these data and from measurements of the absorbancy of a
weighed quantity in a known volume of solution. Corrections were applied for the
moisture content of the material and for the small contribution made to the ab-
sorption by the glycopeptide itself. Values of 1710, 1750 and 1660 were obtained
for Peaks a, b and c, respectively. The mean value for the glycopeptide unsubstituted
by the benzyloxycarbonyl group is thus 1570, in good agreement with the value of
1580 found by KAVERZNEVA AND BoGDaANOV?® by titration methods. The molecular
weight required for a glycopeptide consisting of 5 mannose, 3 N-acetylglucosamine
and 1 asparagine residues is 1551. A radioisotope-dilution method indicated the
presence of 5 moles of mannose in the whole protein!* in agreement with most esti-
mates obtained by colorimetric assay. However, other workers, using colorimetric
procedures, have suggested the presence of 6 residues!®*> which might be explained
in one of two ways: either the protein contains one single mannose residue not bound
to the main heterosaccharide, which is very unlikely?, or egg albumin from different
strains of hen contains different amounts of mannose. Moreover, colorimetric proce-
dures, which a2 be non-specific, have to be interpreted with caution.
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