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After a survey of the bibliography on the nature of the acylneuraminic (or sialic)
acids from several human products, it may be deduced that N-acetylneuraminic ac’d
is the main sialic acid; but the possibility of the existence in the human specie of
other acids as N-glycolylneuraminic acid and pluriacetylneuraminic acids, even at little
amounts, may not be excluded.

Using mild methods for fractionation of the adialyzate of human urine with Sepha­
dex, BioGel, etc., and paper chromatography for analysis, it seems that a N,O,diacetyl-
neuraminic acid (probably the N-acetyl-4-O-acetylneuraminic acid) is present, bound
and free, in some fractions of the material; yet, further work is required to confirm
this result.

It is generally said that tissues and se­
cretions of the human specie contain only
NANA *** and none of the other neura­
minic acids derivatives. NANA has been
found at a relatively high concentration
in human serum, milk, tears, liver, kidney,
etc. (3, 4, 8, 16).

But there is an increasing evidence (or,
at least, a reasonable doubt) about the
occurrence of other sialic acids, as NGNA, 

* This study has been supported in part
by the Spanish «Ministerio de Education y
Ciencia».

** Present address (to whom reprints may
be asked) Department of Biochemistry Faculty
of Sciences, University. Salamanca (Spain).

*♦*  Abbreviations: NANA, N-acetylneura­
minic acid; NGNA, N-glycolylneuraminic acid.

in this specie; for example, the percent of
NGNA in crystallized sialic acids from hu­
man serum is estimated as less than 1 % (17)
and that from erythrocyte stroma, 0-5 %
(13); furthermore, NGNA has been identi­
fied in human chorionic gonadotropin (15),
and in a non-dialyzable urinary' fraction
soluble in 65 % ethanol (5); the occurren­
ce of NGNA in the mingin (a urinary
trypsin inhibitor) has been also suggested
(2), and lately its presence in HeLa S3
cells has been reported (11, 12). Probably,
the difficulty in assuring the general occur­
rence of NGNA in the human specie comes
from the almost impossibility in determi­
ning it exactly when it exists at a little
concentration (20) as it is the case for the
quoted materials.

On the other hand, pluriacetylneurami-
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Non-dialyzable fraction of human urine

I
Precipitate
(discarded)

50 % ethanol

Supernatant

concentration and lyophilization

Fraction S 50

DEAE-cellulose; elution with 0.01 M-1 M
pyrldine-acetate buffer, pH 5.3

1
0.1 M

J,
0.4 M

Fraction I Fraction II

Sephadex G-25;
elution with H.O

+
NANA)

Fractions
1 1 1

A B
I

C D E

(*) (*)
(')

(*)  (Diacetylneuraminic acid

(*)  (Seo the composition of
this fraction In paper 9)

Sephadex G-25;
elution with H.O

Fractions
1 I
P Q

I
(Diacetylneuraminic acid

+
NANA)

CM-cellulose;
elution with H,0

Glycopeptide

DEAE-Sephadex A 50

Purified Glycopeptide (See paper 10)
(Diacetylneuraminic acid + NANA)

Schema I. Method for fractionation of human normal urine.

nic acids are also frequently found toge­
ther with NANA in many materials from
the animal kingdom (3, 6, 16), but the
occurrence of a diacetylneuraminic acid
in man, precisely in urine, has not been
reported until recently (10). The present 

study has confirmed this result and deals
with the identification of a free diacetyl­
neuraminic acid detected in another frac­
tion obtained also from human normal
urine.

The fractionation procedures employed
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Non-dialyzable fraction of human urine

extraction with H,O; centrifugation

Precipitate
(discarded)

Supernatant

Sephadex G-25; elution with H:O

(resorcinol +)
Fraction TFraction R

(thiobarbituric acid —)

(resorcinol +)

(thiobarbituric acid +)

Bio-Gel P-10;
elution with H;O

Bio-Gel P-10:
elution with H,O

Fraction X (resorcinol +) Fraction Y (thiobarbituric acid +)

hydrolisis with
0.01 N HCI, 1'/2 h, 80°

(NANA)

directly

(Diacetylneuraminic acid + NANA)

Schema II. Mild method for fractionation of human normal urine.

for the preparation of some rich sialic acid
glycopeptides from urine and the identi-
cation of the sialic acids from them, have
been previously described (9, 10). Sche­
ma I indicates some of the techniques
employed and summarizes some of the
results; peak E from fraction I and peak Q
from fraction II have been studied inde­
pendently.

Besides, urine was also fractionated by
other very mild procedures (see schema II)
to avoid the eventual possibility of arti­
facts formation; in this view, acetate, py­
ridine exchange ion resins, etc., were not
used.

One-dimensional descending paper chro­
matography was carried out with the fo­
llowing solvent systems: a) n-Butanol-ace-
tic acid-water (120:30:50, v/v), during
45-60 hours; b) zi-Butanol-acetic acid-wa­
ter (40 : 10 : 50, v/v), during 60 hours;
and c) n-Butanol-/i-propanol-0.1 N HCI

(10:20:10, v/v), during 15-40 hours; stan­
dard sialic acids [from Sigma Chem. Co.,
and from young goat serum (7)] were
always used as reference. Staining with
Ehrlich (direct) (8), Bial and thiobarbitu­
ric acid reagents (14), and color reactions
in tubes were performed as previously
quoted (9, 10). Furthermore, preparative
paper chromatography was employed to
isolate by elution with water the problem
acylneuraminic acid from not stained
zones.

As it can be observed, fraction E (sche­
ma I) contains only sialic acids: NANA
and other sialic acid the Rf of which
is that of a N,O,diacetylneuraminic acid;
fraction Q contains also the same acids.
Fractions R and T (schema II) differ bet­
ween them by their behaviour against re­
sorcinol and thiobarbituric acid reactions
in test tubes; both fractions contain acyl­
neuraminic acids, only bound in the for­
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mer and also free in the latter. Fractions
X and Y, respectively, were obtained, after
filtration through BioGel P-10 and elution;
in fraction X, using paper chromatogra­
phy (staining with Ehrlich and thiobarbi­
turic reagents) NANA and two other
components were detected; the Rf of the
latter were different from those of NGNA
and N-acetyl-4-O-acetylneuraminic acid.
Fraction Y seems to contain NANA and
N.O.diacetiylneuraminic acids.

The positive test of the thiobarbituric
acid should indicate that the N,O,diacetyl­
neuraminic acid is probably the N-acetyl-
4-O-acetylneuraminic acid, according to
the peculiarities of this reaction (1, 19,
21). This acid is bound in the case of the
purified glycopeptide (10), but in fractions
E and Q (schema I) and in fraction Y
(schema II) the direct reaction with the
thiobarbituric acid (without previous hy­
drolysis) shows that it is free. [In connec­
tion with this fact, the excretion of free
NANA from human urine, in high con­
centration, has been reported in a patho­
logical case (18)].

Further work is required to confirm
these results; yet it seems that a N,O,dia­
cetylneuraminic acid (probably the N-ace-
tyl-4-O-acetyIneuraminic acid) may be
considered as a component of human nor­
mal urine, besides NANA. Taking into
consideration what has been said about
NGNA, the qualitative composition in sia­
lic acids of the human specie should not
be different from that of other mammals.
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