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The reaction of fertilization is known topossess high species and tissue specificity [61 In 1919 Lillie [56]
put forward a hypothesis according to which the first:phase of fertilization— the attachment of the spermatozoon
to the homologous ovum — follows a similar course to the antigen— antibody reaction. The role of antigen and
corresponding antibody is played by substances connected with the surface of the gametes— the fertilization of
the ovum [4] and the antifertilization of the spermatozoon. Many facts have now been collected iwhich tend to
show that fertilizin and antifertilizin, which take part in the combination of the gametes, are substances possess-
ing mutuaily complementary physicochemical properties [8, 9} The fact that the onset of development (activa-
tion) of the ovum is brought about largely by a reaction of antigen~antibody type suggests that immunological re-
action play an important part in the course of ontogenesis [11

Authors who have worked on the problem of the immunology of fertilization have studied mainly the bio-
logical role and the chemical nature of fertilizin and antifertilizin [11, 17]), The mechanism of interaction of
these substances has not yet been fully studied. We therefore considered it important to investigate the behavior
‘'of solutions of fertilizin and antifertilizin by means of a classical immunological reaction— the precipitation re-
action,

EXPERIMENTAL METHOD

In the work we used mature gametes of two species of Annelida —Nereis virens and Arenicola marina, be-
longing to two sub-classes of the class Polychaeta. A solution of fertilizin (*egg water®) of N, virens was obtained
by allowing a 20% suspension of ova in sea water to stand for 24 hours, After standing, the suspension was centri~
fuged at a speed of 3000 rpm for 10 minutes. In the reaction we used the transparent, rapidly gelatinizing super~
natant fluid.

A solution of fertilizin from A, marina, the ova of which have not such a well~marked gelatinous membrane
as the ova of N, virens, was obtained by allowing a 50% suspension of ova in sea water to stand, with periodic shak-
ing, for 24 howrs, The supernatant fluid obtained after centrifugation was transparent, colorless,and sometimes
was not gelatinized.

Solutions of antifertilizin were prepared from the sperm of the two species of worms in the same way: a
20% suspension of spermatozoa in sea water was heated to 90° three times, after which it was centrifuged at 3000
rmp for 39 minutes, In the reaction we used the transparent supernatant fluid,
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TABLE 1

Results of the Ringquecipitation Test (a) and the Agar Gel Precipi~

' tation Test (b) between Fertilizin and Antifertilizin from N. Virens
aj o

Antifertilizin of N, virens . .. .

Antigen®f dilutions-
Lop 63 | nio | 150 | 1100 | 12500 | 111000
“Antibody*
Fertilizin of '
N, virens
(1:8) SRR R I I
B A
T on 5 o
Antigen Antifertilizin of N. virens
~ “Antibody®
Fertilizin of N. virens 1 well~marked ring and 1 weak ring

In this and the following tables fertilizin is conventionally called
*antibody® and antifertilizin *antigen®

TABLE 2

Results of the Ring-Precipitation Test Between Fertilizin of A, marna and
Antifertilizins from Members of Different Types of Invertebrates

' {Pluid
TAntigen® Antifer~ Antiter- | Antifer-
geit . irilizin ofkilizin of | tilizinof g:ﬁlt;hgf Control-
A. MarinalN. virens | O, Sarsi S, Rustica sea water

" Antibody™ (2:1)

Fertilizin from ‘ )
A. marina (1:1) e o e _— _— -
Control —~ sea water —

The ring-precipitation test and the agar precipitation test in capillary wbes, as modified by us, were used
in the investigation.
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TABLE 3 TABLE 4

Results of the Ring-Precipitation Test between Ring«Precipitation Test between Fertilizin and
Fertilizin from N. virens and Amifertilizin from - Antifertilizin, and Blood of A. marina
N. virens and A, marina
T *Antibody” s = Fertilizin from N.
82T \ virens (1:1)
3 g & ‘*Antigen®
_*Antigen™ 39X
B > .
T Antifertilizin from | 1:1 +
Antifertilizin from 1:1 R * A. marina 1:3 e
M. virens 1:3 44 o)+
1:10 +4- 1:50 4
1:50 ot 100 -~
1:100 4
1:500 +
1:1000 1 Blood from A ma.rma} 1:1 —
T 1:3 —
Artifertilizin from 101 + 1210 -
A. marina 1:3 + 1:507) -
1:10 + t:100). -~
1:50 +
1:100 0 e
1:500 s
1:1000 -

EXPERIMENTAL RESULT s
The results obtamed in the expeuments are shown in Tables 1-4.

As will be apparent from the results shown in ‘Table 1, fertilizin and antifertilizin react with each other in
the ring precipitation test and in the agar gel precipitation test like typical antigen and corresponding .antibodyw

In order to study the type specificity of the precipitation reaction observed between solutions of fertilizin
and antifertilizin, experiments were carried out in which these substances, obtained from members of different
types of invertebrates, were combined: fertilizin from A.marina and antifertilizin from A.marina, N. virens
(Annelida), Ophiura sarst (Echinodermata) and ﬁuid‘ from the cavity of the ascidium Styela rustica (Chordata),

The results of thxs experiment are shown in 'I'able 2.

It can be seen from Table 2 that pesitxve results were obtamed only in the reaction mth *antigens* of the
Annelida type. In all other cases the results were negative,

The experiments results thus showed that the fertilizan-antifertilizin reaction is characterized by type spe~
cificity. o
It was interesting to find out whether this reaction showed even narrower specificity within the class Poly-

chaeta. In an experiment, the results of which are shown in Table 3, we used the ringeprecipitation test between
fertilizin from N, virens and annfemhzm trom N. virens and A. rnarina.

Itisclear from Table 3 that antifertilizin from N. virens reacted in a dilution of 1:500 with famhzm of the same
species of animal. Antifertilizin from A. manna reacted with fertilizin from N. virens only in a dilut.on of 1:50.
These {indings show that the combination of fertiliz:n and antifertilizin on the gametes of these species possesses -
a relative species specificity in the precipitation reaction. At the same time, our experiments showed that cross
fertilization does not occur between these two species. We never once observed the attachment of the spermato-
zoa of N. virens with the surface of the ova of A. marina.

The reaction between fertilizin and antifertilizin was thus more specific in those cases when these substan-
ces were combined with the surface of the gametes than when they were in solution. These results are in agree-

ment with Tyler's views, based on the study of the agglutination reaction between the sperm of sea-urchins and
a solution of fertilizin.
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We also tested the tissue specificity of the fertilizin-antifertilizin reaction. We carried out ring-precip.ta-
tion experiments between a solution of fertilizin from N. virens on the one hand and blood from A. marina on the
other.

The results of these experiments are shown in Table 4.

It will be seen fromn the results in Table 4 that fertilizin from N. virens reacted only with antifertilizin from
A. marina. The test with the blood from A. marina was negative. This indicates the tissue specificity of the fer-
tilizin~antifertilizin reaction.

From the experiments described above it was possible to show directly that the reaction between solutions
of fertilizin and antifertilizin proceeds along the lines of antigen-antibody reaction.

The reaction between solutions of tertilizin and antifertilizin is characterized by type~ and tissue-specific-
ity, as well as by relative species-specificity.

The results described, in our opinion, suggest that the primary immunological reactivity plays a definite
role in the process of fertilization.
SUMMARY

The author studied the precipitation reaction between solutions of fertilizin of the ova and antifertilizin
of the sperm in Nereis virens and Arenicola marina.

The reaction between fertilizin and antifertilizin solutions is characterized by a typer tissue-, as well as
a relative species-specificity. The reactions between these substances are more specific when they are connected
with the gamete surface than when in solution.
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