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Sialic acid (N-acetylneuraminic acid) is secreted by male accessory organs and
forms a normal constituent of seminal plasma in a number of species including
man, bull, boar and stallion (Odin, 1955; Svennerholm, 1958; Warren, 1959b;
Buruiana & Hadarag, 1962; Hartree, 1962; Eliasson, 1964; Mann, 1964;
Hudson, Wellerson & Kupferberg, 1965; Mann & Rottenberg, 1966). Most of it
is present in a bound form from which, however, it can be set free not only by
acid hydrolysis but also by the action of the receptor-destroying enzyme (RDE)
as shown, for example, by Hudson et al. (1965) in their study of human and
bovine semen.

The present investigation had three main objectives: firstly, to define the
conditions under which sialic acid can best be liberated enzymatically from
the seminal plasma; secondly, to compare the action of RDE with that of
purified neuraminidase; and thirdly, to relate the rate at which sialic acid is
liberated to changes that occur simultaneously in the bound state ofother seminal
constituents, particularly bound carbohydrate and aminosugar.

The material consisted of human and bovine seminal plasma separated as
soon as possible from ejaculated semen by centrifugation. The seminal plasma
was used either as a whole or after separation into a dialysable and a non\x=req-\

dialysable portion. The dialysis was carried out against 0\m=.\9%NaCl solutions
containing 0\m=.\01% merthiolate, for 24 hr at 5\s=deg\C, and its completeness checked
by determination of fructose, performed according to the method described by
Mann (1946). The following were analysed in both the dialysable and non-

dialysable fractions after adjusting their volume to that of seminal plasma :
free and total (hydrolysable in 1 hr at 80° C by 0-1 n-H2S04) jV-acetylneura-
minic acid, according to the method of Warren (1959a) in 0-005 to 0-2 ml
seminal plasma; hexosamine by the method of Cessi & Piliego (1960) as
modified by Stewart-Tull (1968) in 0-02 to 0-04 ml seminal plasma; and
orcinol-reactive carbohydrate, according to the spectrophotometric method
of Vasseur (1948) in 0-02 to 0-04 ml seminal plasma. The standards used con¬
sisted ofpure jV-acetylneuraminic acid, glucosamine hydrochloride and glucose.

The bulk of sialic acid in both human and bovine seminal plasma was con¬
fined to the non-dialysable portion, and, in order to assess its behaviour towards
RDE (Burroughs Wellcome & Co., London) and purified neuraminidase
(Boehringer Co., London), the non-dialysable fraction was incubated for 24 hr
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at 37° C with the enzyme preparation. It was then heated for 1 hr at 56° C
and finally dialysed once more against tris-maleate-Ca2+ 0-01 % merthiolate
buffer, pH 5-6, in order to separate sialic acid, carbohydrate or aminosugar
rendered free by enzyme treatment from material that remained in the bound
form.

The efficiency with which RDE acted upon the bound form of sialic acid
Table 1

effect of receptor-destroying enzyme on the bound sialic
acid present in the non-dialysable fraction of bovine

seminal plasma

Buffer

Phosphate
pH6-8
pH5-6

Tris-maleate-Ca2 +

pH6-8
pH5-6

N-acetylneuraminic acid

Total bound
(acid hydrolysable)

before RDE* treatment
^mol1100 ml seminal

plasma)

502-1
502-1

502-1
502-1

Renderedfree by RDE^
µ     100 ml

seminal plasma

186-8
289-9

447-8
422-8

liberated

37-2
57-8

89-2
84-2

* Receptor-destroying enzyme.
t 0-375 ml RDE/1 ml incubation mixture.

Table 2
effects of receptor-destroying enzyme and purified neuraminidase on
bound sialic acid, orcinol-reactive carbohydrate and aminosugar in

the non-dialysable fraction of bovine and human seminal plasma

Before enzyme treatment
Free
Acid hydrolysable

Rendered free
By RDE*
By neurammidasef

Sialic acid
(jmolj 100 ml

seminal plasma)
Bull

8-5
502-1

422-3
499-6

Man

4-2
260-8

223-8
250-1

Orcinol-reactive
carbohydrate

{µ     '100 ml
seminal plasma)
Bull

1974

459
0

Man

1126

335
0

Aminosugar
(µ    /   ml

seminal plasma)
Bull

1067

0
0

Man

741

0
0

* 0-375 ml receptor-destroying enzyme/1 ml incubation mixture.
 f 25 enzyme units/1 ml incubation mixture.

was found to depend largely on the conditions of incubation. In particular, as

shown in Table 1, the percentage ofsialic acid set free by RDE was much higher
in the incubation mixtures buffered with tris-maleate-Ca2 +

, pH 5-6, than with
phosphate, pH 6-8.

The main observations relating to the comparative efficacy of RDE and of
the purified neuraminidase are recorded in Table 2. They can be briefly
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summarized as follows : ( 1 ) the concentration of non-dialysable, acid-hydrolys-
able sialic acid in seminal plasma was about twice as high in bull as in man.
Ofthat amount, 84-1% and 85-8%, respectively, were released as free sialic
acid by treatment with RDE. Under the same conditions, purified neuramini-
dase released 99-5% and 95-9%, respectively. (2) In addition to free sialic acid,
the RDE treatment resulted in the liberation of some free, that is, dialysable,
orcinol-reactive carbohydrate from the bound form. The amounts liberated
were 23-2 % in bull and 29-7 % in man. Purified neuraminidase, however, had no
such effect on the bound seminal carbohydrate. In addition to neuraminidase,
the RDE preparations must obviously contain other enzymes acting on bound
carbohydrate in semen. (3) Neither RDE nor the purified neuraminidase had
any appreciable effect on the bound state of hexosamines in the bovine and
human seminal plasma. No free aminosugar was liberated even when most of
the sialic acid had been released in free form.

I am indebted for a Scholarship to the Organization for Economic Co¬
operation and Development, and for leave of absence to the Ministry of
Agriculture of Greece.
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