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The reaction of fertilization is known topossesshigh species and tissue specificity [5]. In 1919 Lillie [5] 
put forward a hypothesis according to which the flrstphase of fer t i l iza t ion-  the attachment of the spermatozoon 
to the homologous ovum - follows a similar course to the an t igen -  antibody reaction. The role of antigen and 
corresponding antibody is played by substances connected with the surface of the g a m e t e s - t h e  fertilization of 
the ovum [4] and the antifertilization of the spermatozoon. Many facts have now been collected lwhich tend to 
show that fertilizin and antifertilizin, which take part in the combination of the gametes, are substances possess- 
ing mutually complementary physicochemlcal properties [8, 9]- The fact that the onset of development (act iva-  
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 [1]. 

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 react ion-- the precipitation re- 
action. 

E X P E R I M E N T A L  M E T H O D  

In the work we used mature gametes of two species of Annel ida-Nere is  virens and Arenicola marina, be- 
longing to two sub-classes of the class Polychaeta. A solution of ferttlizin ( ' e g g  water u) O f N. virens was obtained 
by allowing a 20~ suspension of ova in sea water to stand for 24 hours. After standing, the suspension was cemri-  
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 hours. The supematant fluid obtained after centrifugation was transparent, colorless, and sometimes 
was not gelatinized. 

Solutions of antifertilizln 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 supematant fluid. 
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TABLE 1 

Results of the Ring-Precipitation Test (a) and the Agar Gel Precipi- 
tation Test (b) between~Fertillzt.u and Antifertiliztn from N. V~rens 
a) 

Antlfertillzin of N. virens ..... 
dilutions , 

t 1:1 1:3 I:10 1:50 I: lf l0 

~Antibody" ~ |  

Fertilizin of I 
N~ vlren$ 
(1:3) ++4- 

b) 
++ + +  

t �9 

+ t  + 

1:500 !:1000 

P 
+,i 

~_.~Antigen " I 
[ Ant ifeeti lizin of N. vixens 

"Antibody " - . ~ _ ~  . . . . .  

1 Ferrilizin of N. v/rens 1 well-m~rked ring and 1 weak ring 

In this and the following tables fertflizin ,s conventionally called 
"antibody" and antifertilizin "antigen" 

TABLE 2 

Results of the Ring-Prec~p~tauon Test Between Fertihzm of A. manna and 
Antifertilizim from Members of Different Types of Invertebrates 

"-"••.•"A nti gen" ~Antifer- 
, |~ i l iz in  ot 
1A. Maxim 

"Antibody" ~ I 

Fertilizin from t 
A. marina (1:1) -j-+.-~ 
Control - sea water 

Antiier- 
tilizin of 
N. virens 

+ + 

I A ntiifne~q. [ unzTaof 
O. Sarsi 

Fluid 
from the 
cavity of 
$. Rastic~ 
f~:q 

C o n t r o l -  
s e a  w ~ e r  

The ring-precipitation test and the agar precipitation test in capillary tubes, as modified by us, were used 
in the investigation. 
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TABLE 8 

Results of the Ring-Precipitation Test between 
Fertilizin from N. virens and Antifertilizin from 
N. virens and A. marina 

"Antibody- 1= 

A ntffertiltztn from 
N. vitens 

An*.ifertilizin from 
A. marina 

1:I 
1:3 
1:10 
1:50 
1:100 
1:500 
1:1000 

:1 
1:3 
I : t0  
1:50 
I : t 0 0  
1:500 
t:1t300 

TABLE 4 

Ring-l~ecipitati0n Test between Fertilizin and 
Antifertilizin, and Blood of A. marina 

. errahz.m from N. 
vixens (1:1) 

~Antigen" I "Antigen" ~ ]  

Antiferfilizin from 
A. marina ++f f  

+ +  
i+§ 
+ 
+ 
+ 

- -  Blood from A. mafin~ 

+ 
+ 
+ 
+ 

E X P E R I M E N T A L  RESULTS 

The results obtained in the experiments are shown in Tables 1-4. 

t:l  
1:3 
1:10 
1:50 
I~101 

+ 
+ 
+ 
+ 

!:1 
1:3 
1:10 
I:NI 
1:10( 

As will be apparent from the results shown in Table ! ,  fertUizXn and antifertilizm react With each other in 
the ring precipitation test and in the agar ge! precipitation test like typical antigen and corresponding amabodyr 

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

The resutts of this experiment are shown in Table 2. 

It can be seen from Table 2 that postttVe results were obtained only in the reaction w~th tanugens" of the 
Annetida type.  In all other cases the resutts were negative, 

The experiments results thus showed that the  fertihzm-antifertflizin reaction is characterized by type spe- 
cificity. 

It was interesting t0 find out whether this reaction showed even narrower specificity wilbin the class Poly- 
chaeta. In an experiment, the results of which are shown in Table 3, we used the ring-precipitation test be tween  
fertilizin from N. virens and antiferttltzm trom N. virens and A. marina. 

It is clear from Table 3 that antifertilizin from N, vixens reacted in a dilution of 1:50 0 with fertflizin of the same 

species of animal. Antifertihzin from A, marina reacted with fertilizin from N. virens oray in a d~tut, on of i:50. 
These findings show that the combinauon of fertilizm and antifertilizin on the gametes of these species possesses 
a relative species specificity m 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 reacnon between fertilizm and antiferdlizin was thus more specific in those cases when these substan- 
ces were combined with the surface o f  the gametes than when tliey were in soluUon. These results are in agree- 
meat  with Tyler 's views, based on the study of the agglutinauon reaction between the sperm of sea-urchins and 
a solution of fertilizin. 

1416 



We also tested the  tissue specif ic i ty  of the fe r t i l i z in -an t i fe r t i l i z in  react ion.  We carried out r ing -p rec ip l t a -  

t ion experiments between a solution of fer t i l iz in  from N. virens on the one hand and blood from A. mar ina  on the 

other. 

The  results of these experiments are shown in Tab le  4. 

I t  will be seen from the results in Tab le  4 that  fer t i l iz in  from N. virens reacted only with an t i fe r t i l i z in  from 

A. marina.  The test with the blood from A. mar ina  was negat ive .  This ,ndicates  the tissue specif ic i ty  of the fer-  
~ i n - a n t i f e r t i l i z i n  reaction.  

From the experiments  described above it was possible to show direct ly  that  the react ion between solutions 

of fer t i l iz in  and ant i fer t i l iz in  proceeds along the lines of an t igen-ant ibody react ion.  

The react ion between solutions of i e m l i z i n  and ant i fe r t i l iz in  is character ized by type -  and t i ssue-speci f ic -  

i ty,  as well as by re la t ive  species-speci f ic i ty .  

The results described,  in our opimon, suggest that the primary immunolog ica l  r eac t iv i ty  plays a def ini te  

role in the process of fer t i l izat ion.  

S U M M A R Y  

The autho~ studied the precipi ta t ion react ion between solutions of fe r t ihz in  of the ova and ant i fe r t i l iz in  

of the  sperm in Nereis virens and Arenicola  mar ina .  

The react ion between fer t i l iz in  and ant i fer t i l iz in  solutions is character ized by a t y p e .  t issue- ,  as well  as 

a re la t ive  species-speci f ic i ty .  The reactions between these substances are  more specific when they are connected 

with the gamete  surface than when in solution. 

gists, 
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