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The ontogenetical recapitulation represents one of the most important 
proofs of evolution, bearing evidence not only to the existence of the emerging 
evolution, but also to the uninterrupted chain of phylogeny, that took place. 
After the presentiments of M e c k e l  (1821) it was by B a e r  (1828) that 
the similarities between the embryos of the vertebrata and the different 
taxonomical unities have been formulated into rules for the first time. The 
similarities between the racial and embryonic divergences had been taken 
into constant consideration by D a r w i n  through the years of his activity, 
since 1844, and he gave a definite expression to it in his main work (D a r w i n, 
1859). The question of the close connection between ontogeny and phylogeny 
was raised first by H u n t e r  (1861), and after him, with full positiveness, 
by M ü l l e r  (1864) and H a e c k e l  (1866). M ü l l e r ,  with the deno
mination of “the law of recapitulation”, and H a e c k e l ,  with that of “ the 
fundamental biogenetical law”, gave utterance to the fact that during the 
ontogeny, the most important structural characteristics of the phylogenetical 
forerunners reappear in their historical order of succession. H a e c k e l  
expresses this connection shortly by stating that the ontogeny of the species 
is actually the rapid repetition of phylogeny. This was called by him the causal 
connection between ontogeny and phylogeny ( H a e c k e l  1872). But if we 
continue analysing this connection, it appears, that besides the genetical deter
mination ontogeny is a connection with mutual actions, i. e. an interactional 
connection, in which the embryonal processes and the embryo-ecological 
conditions play a very important part.

After H a e c k e l  we have several theories dealing with the different 
manifestations of the recapitulation and with the regular or irregular variants 
of the reflexion of the morphological change order of the adults or that of the 
embryos. Such researches concerning the animal kingdom were made by 
S e w e r e o  w and his co-workers (1912, 1931) and in the vegetal kingdom by 
M i t c h o u r i n  (1931), Z i m m e r m a n n  (1945) and T a h t a d z h j a n
(1948).

We are of the opinion that recapitulation is essentially a repetition of the 
phylogenetical process, taking place only under the influence of embryo-ecological 
changes, and that it is the morphological series of reflexions, which is the most 
conspicuous feature in it.

In this study we should like to deal with the question, how on the ground 
of several experiences, accumulated in the last decades, it would be possible 
to suppose the recapitulation of the phylogenetical processes, without making
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t h e  m i s t a k e  o f  t h e  s o  c a l l e d  “ E i n s c h a c h t e l l u n g s p r i n z i p ”  w h ic h  c a n  b e  
o b s e r v e d  e v e n  t o d a y  ( d  c  B e e r  1 9 5 1 ,  S m i t h  1 9 5 6 ) ,  a n d  a g a i n s t  w h ic h  
H a e c k e l  p r o t e s t e d  w i t h  h i s  w e l l - k n o w n  v e h e m e n c e  a l r e a d y  i n  1899.

We cannot find in the literature any theoretical bases as to what mechanism, 
founded on mutual actions makes the recapitulation of the phylogenesis pos
sible, but at the same time we have many experimental facts at our disposal, 
which present a basis to support such theoretical interpretations.

When analysing the process of the recapitulation we have to dissolve a 
contradiction, which was pointed out very clearly by P a r a m o n o v ,  in 
1945 namely, how it is possible that morphophysiological changes, suitable 
for distant tribes, classes, orders etc., could be realized in regular chronological 
succession — if only temporarily — on the same zygotical, genetical basis. 
But P a r a m o n o v  did not give any answer to this dilemma.

This contradiction can be solved with the hypothesis that the way of 
the realization of the genotype, inherited from the parents, is determined 
by the repetition of the environments, which have developed the genotype 
historically. In other words it could be expressed this way : the genotype 
cannot get into direct connection with the environmental factors which corres
pond to the phenotype of the grown-up being, but step by step, through 
the repetition of the ectogenetical-phenogenetical successions, which have taken 
place historically. Wc call this conception “the principle of the ectogenetical 
recapitulation”, and лее are of the opinion that it can be made consistent both 
with up-to-date genetical and phylogenetical experiences.

We try to give an explanation to the mechanism of the recapitulation 
with a hypothesis, which tries to ascribe the changes in the connections of the 
gameta and zygota with their environment to isolating mechanisms, to changes 
in the relations of the permeability, and to the chronological succession of 
the formation and disappearance of пелх membrane and shells. Both the 
prospective activity of the parental organism, and the inductive and reactive 
processes of the originating descendant are taking a very active and mutual 
part in the establishment of these organisations mentioned above.

Our working hypothesis has to give an answer to three main questions :
I. Is there any mechanism, which, during the ripening period of the 

gametes, and fertilization keeps the influence of the adequate lifecireumstanees 
of the recent, grown-up organism at a distance, i. e. is there any isolation 
to be traced in the biology of developement ?

II. Are there any mechanisms to be traced, which correspond to the 
gradual dissolution or modification of this developmental-biological isolation ?

III. Finally, ts there any analogy to be found between the embryo- 
ecological environments changed during the recapitulation, and the corres
ponding hypothetical palaeo-ecologtcal factors of the environment ?

Before starting to discuss these questions one by one, лл-е have to deal 
with the gametes.

We should like to point out that reproduction is a complex biological 
process (of the origination and care of the offspring), which is not confined, 
even in its initial phase — to the merely cytological e\’ont of the gametogenesis 
and insemination. The gamete is not only a complicated spermatocyte and 
the gametogenesis is not only cytogony, but it contains the complicated equip
ment of the connection with the environment as well. The meiosis, the karyo- 
gamy, the nucleo-cytoplasmatical relation and the momentary change of the
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reactional norm of the zygote (both in case of outward and inward fecundation), 
all this in itself indicates not only the care about the gametes and zygote, but 
the care about the offspring. After G a l l i e n ’s opinion (1958), though the 
gamete is not so complicated, as any organisme, by which it was originated, 
still it is rather a system, which can be only partly regarded as a cell. I think 
that its difference from the cells does not consist merely in the complexity 
of the cytoplasma, but it is represented by a system of enveloping membranes 
and shells, impermeable, selectively permeable, and with a variable permea
bility, with which, in the first place, the ovum is provided by the parental 
organism. In the cryptogams, the specificai formation of the gametes is secured 
by a special gametophyton, but hardly can the case be less complicated e. g. 
with the ovum of an Echinoderm, which has been provided with seven speci
alized cortical layers by its parental organism ( R u n n  s t r ö m ,  1952). 
During the phylogenesis, the spheres of the embryogénie substance can be 
reduced in a morphological sense (e. g. the Anthophytes to the Thallophythes, 
the ovum, and morula of the Mammalia as compared to the ova of the Reptilia, 
But this reduction is a seeming one, as the necessary conditions are secured 
continuously by the parental organism, wdth which the contact remains a 
lasting one. We have to take all this into consideration, in order to see that the 
metabolic and morphophysiologic preparation for the recapitulation, and the 
recapitulation itself begins long before the insemination, and the syngamy is 
only one of its essential moments.

There is a wide material knowledge at our disposal, especially concerning 
the animal ova, and partly the Anthophytes which shows the complexity, 
variety and specificity of the solution, concerning the vitellum, the first 
sources of nourishment, and, first of all, the vitelline membrane, and other 
protective layers of the ovum and of the embryo, particularly, when regarded 
in its changeability, taking place almost from minute to minute. The way 
of life and the further development of the zygote is secured by the parental 
organism not only through the nucleus and cytoplasme of the gametes, but 
also through the surrounding complicated protective nutritional equipments.

I.

As to our first question, whether there are any phenomena pointing to the 
existence of a severe developmental isolation in the first period of the securing 
of the offspring, we should like to refer to some instances.

H ö r s t a d i u s  revealed in 1939 that the unfertilised egg of the Echino- 
dermata is insensible to a high degree towards light, heat, and chemical irrita
tions. There is hardly any interchange of substances to be traced. The defence 
is secured by a cortical membrane of the ectoplasma consisting of proteins, rich 
inSH. This role is later taken over mostly by the so-called fertilisation mem
brane. The inert state comes to an end only after the insemination, when a 
definite period of incubation has taken place. R a v e n  (1945, 1951) found 
a low rate of respiration and a minimal permeability in the ova of the species 
Limnaea, which lasts, according to the investigations of N e l s o n  (1953), 
until the perivitelline space has been formed. This perivitelline space is the result 
of the formation of the membrane mentioned above, which is of new type 
and follows the insemination.
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It has been proved recently that the insemination itself, and the mono- and 
polyspermia too, are under isolational regulation ( Al l e  n and H a a g 
s t r ö m ,  1955). This regulation is nota mechanical one, it is an enzymatical 
process, or rather an active process of permeability e. g. in the case of the 
mukopolysaccharide gele, or the vitelline membrane, surrounding the egg of 
numerous aquatic animals. This vitelline membrane is the precursor of the 
fertilization membrane.

The changes of colour on the surface of the egg, and the granular changes, 
which are to be seen in the ova of the Echinodermata, are closely connected 
with the biochemical changes of the mukopolysaccharide gele ( R u n n s t r ö m ,  
1923).

M o s e r  (1939), A l l e n  and H a a g s t r ö m  (1955) performed their 
experiments in sea-water, free from C'a, with periodate, denaturating some of 
the carbohydrates. Besides the mentioned gele, the heparin and the fucoidin 
are classed among such carbohydrates. The last two of them are the inhibitors 
of the proteolytic enzyme, specificai to the fertilization membrane. This 
enzyme is produced in the endoplasm. In this way the formation of the ferti
lisation membrane is not only the result of the penetrating spermium either, 
but it is the result of the complicated interactions of the changes in the gele, 
surrounding the ovum, and in the endoplasma, which follows the insemination.

There are other substances too, which regulate the process of the fertili
zation, e. g. the clupeine, antifertiline nitrate of lantane, exerting an influence 
not over the chemotactic relation of the gametes, but over the isolating 
factors.

There is no ion-permeability before the fertilization. It is the fertiliza- 
tional membrane, developing later, that makes ion-permeability possible. 
The ion-permeability brings about the starting of the segmentation, and the 
hypertonic sea-water results in its increase. At this phase the penetration of 
organic molecules is still impossible, which means that we cannot think of 
any permease-activity or stereopermeability. On this basis we have every 
right to assume the existence of an early developmental isolation of the highest 
degree, revealing for a time even against the insemination. Consequently, 
throughout the world of the living beings, the beginnings of the individual 
life are passing off in an embryonic hydrosphere, against which, at the beginning, 
the isolation is perfect.

As to the spermatozoïdes we have not any direct isolational data at our 
disposal, the only thing we know being that the motility of the spermatozoa 
depends on the environment, and they have very specificai chemotactic 
characteristics against chemical irritations.

II.

Our second question refers to the gradual dissolution of the isolation, and 
to the changes of the isolation. It was already among the conditions, securing 
the insemination, that we met some relations which can be regarded as the 
first steps to the dissolution of the isolation. All the more it applies to the 
syngamv. In many organismes, especially in the Vertebrata, and so in human 
beings too, the meiosis comes to a stop in the first division of meiosis, and 
it is resumed only in the case, when the first steps of the dissolution have 
been made. The equipments upon which we have based the theory of the
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gradual dissolution of the isolation, are more explained, therefore we shall 
rely only on the experiences, referring hereto. The embryonic sphera, repre
senting a delimiting, but at the same time a connecting role towards the outside 
world, is of different structure and composition during the ripening period 
of the gamete, the insemination and the embryogenesis. The data referring 
hereto are summed up in table. I.

Table I.

The Onto-phylogenetical Formation ot the Maintenance of the liiological Isolation

O rigin o f em bryon ic  
spheres T y p es O ccurrence

I. Ovular membranes
1. gametic

2 . follicular

fertilization mem brane 
m em brana vitellina 
zona rad iata  
zona pellucida 
chorion

general

Deuterostomia
V ertebrata
Mammalia
Pisces (some)

I I .  Extraem bryonic 
membranes

yolk sac
periderm a
amnion

allantois

alm ost general 
V ertebrata
Nemertini, Echinoderm ata, 
Insecta, R eptilia, Aves, 
Mammalia
Reptilia, Aves, Mammalia

I I I .  Membranes originating 
from the oviductus

albuminous layers 
keratin layers 
calcarous layer

Amphibia, Aves, 
Pisces, Reptilia, Aves, 
Aves

IV . Extraembryonic-oviductus 
common formations

chorion
placenta

Insecta, V ertebrata, 
Mammalia

The membranes and envelopes can fulfil two types of functions : they 
may play a protective role, in this sense they are of a preventive character, 
and they may meet requirements, intermediating the interchange of substances 
in a wider sense.

In the embryonic sphere the ontogenical changes of the embryoecological 
conditions refer to four main fields :

1 . The assurance of the optimal temperature, which is easily solved in 
aquatic organisms, partly through the appropriate biocenose, partly through 
the heat-isolation of the envelopes, as the biotop itself is sufficiently balanced. 
In terrestrial organisms the temperature-optimum, suiting to the existing 
phase, is secured partly by the heat production varying during the ontogeny, 
partly by the methods of the care of the developing embrios.

2 . Water and food supply are realized in a smaller part through the change 
of the permeability, and in a greater part through implantation and a vascular 
endothel system.

3. The oxygen-supply is similarly secured periodically by the membranes 
and the perivitellinar space, the meroeytes, the blastoderms, the archenteron, 
the allantois, and the respiratory sector of the vascular endothel.
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4. The removal of CO 2 and other catabolitical substances is secured partly 
by the same organs, partly by the extraembryonic envelopes beginning from 
the tribulation through the intervention of the endodermal and uropoetic 
epitimi.

To the end of the segmentation, this isolation is in close connection with 
the presence of the zona radiata or zona pellucida, by which the maximal pro
tection is secured both against the penetration of the iones, and that of the 
water. This protection cannot be brought to an end by hialuronidase, but it 
can by the fibrinolisok inasé of the tuba uterina (S he t t  l es,  1953). The 
monospermic or polyspermie character of the insemination is quite indifferent 
from the point of view of syngamy, but it cannot be neglected either from the 
point of view of the endoplasmatic isolation, or the isolation against the 
environment. I t is the insemination that the transformation of the trypsin- 
sensitive membrana vitellina into fertilization-membrane, the ion- and water- 
permeability, and the development of a new perivitelline space are depending 
on. After this changes are taking place also in the structure of the glittering 
hyalincmembrane, surrounding this space towards the inside. It has been 
also known for a considerable time that at such times the granular layer 
underneath the hyaline-membrane disappears ( Moser ,  1939). This process 
is closely connected with the transport of the C'a-ion, as it can be prevented 
with citrate, or oxalate, but only after the insemination has taken place. It 
has been cleared up recently that the granules take a partin the development 
of the fertilisation membrane. As a consequence of the disappearance of the 
granules to the endoplasme, the dimension of the colloidal particles decreases,

The fertilisation membrane contains Ca-proteinate, Ca-ribonucleate, Ca- 
phospholipide and Ca-mueopolysaccliaride. So the reaction of the vitelline 
membrane to the environmental factors varies in the different phases, and 
in the new phase, as a fertilisation membrane, it show’s water- and ion-permea
bility. An hour after its formation R a v e n  (1942) observed a reception of 
II >О from 35 to 55%. This permeability, however, is not a mechanical one, 
but it is connected with an active, selective, enzymatic and hormonal activity. 
I t can be well proved experimentally by the fact that a single piece of the 
membrane of the unfertilized ovum detains the colloidal processes in the endo
plasme, prevents the endoplasme from becoming more homogeneous, and this 
way it retards the segmentation ( Al l e n  and H a a g s t r ö m ,  1955). The 
perivitelline space develops at the beginning of the segmentation, and fulfils 
its part of an intermediator towards the outward world either till the deve
loping of the free larval stage, or till the formation of the amnion-allantois. 
The perivitelline space consists of a solid and a liquid phase (H i r a m o t o ,  
1955). Its most important role consists in the care for the food and the accumu
lation of the slags. Its role in the reception of food materials becomes manifest 
also by the fact that, e. g. in the mammals, yolk is thrown out into the space 
in the early phase, w hich is taken up again from the space, and consumed by 
the embryo in the later phase (Me С г e d y, 1938).

H e r  l a n t  (1920) examined the changes of the permeability, having 
taken place immediately after the insemination, in Paracentrotus Uvidus. 
During his examinations he w’as studying the penetration of K, Na, Ca, Mg 
ions, the penetration of acids, and the behaviour of narcotics and alcaloids. 
From his data it appears that both the direction of the changes, and their 
degree show periodical differences at the respective substances. Quantitative
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differences can be discovered at the different substances, but the time of the 
functional changes shows a rather uniform periodicity. According to this four 
phases Avere uniformly found by H e r l a n t  ; from 0 5 minutes, iiom о to
45 minutes, from 45 to 130 minutes and, finali}', between 130—1(50 minutes 
after the insemination, when the first cleavage cell-division has come to an 
end. He found that according to the nature of the subjects the changes could 
be reduced sometimes to the constructional changes in the proteine-layers 
of the membranes, sometimes to that of the lipoid-layer. In the course of his 
investigations, performed in diluted sea-water he found that the periodicity 
remained, and it was only the duration of the periods that became longer.

Z o t i n  (1955) investigated the relations of the permeability in the 
course of the whole embryogeny of fresh-water fish, employing heavy water. 
He established five phases : 1. from the insemination to the end of the blastu
lation, 2 . from the beginning of the blastulation to the closing of the blasto- 
porus, when no further reception of water is taking place, 3. the abrupt incieas
ing of permeability, up to the development of the heart tube, 4. the period of 
the nearly full absence of permeability, up to the start of the pulsation of the 
heart, 5 . a slight increasing up to the desertion of the membranes. It ispre- 
sumable that in the later phase there are other factors too, taking part in the 
water-uptake.

Beside the zona lucida and the proteine-lipoide visceral cover, containing 
a great quantity of DNS molecules, the fecundation-membrane keeps on 
having its role in the changes of the permeability. In the pelagic invertebrata 
it is the role of the egg membranes that in deciding. Up to the iree larval stage 
the perivitelline space represents the most important ’ outward environment . 
The organic substance supply is entirely realized from the yolk, but the 0 2 
and II20  supply and the ion-supplv are carried out on the isolating-membranes, 
or through the peri vitelline space from the sea water. ri  his situation is partly 
characteristic even of the Selachians, where the keratine-mcmbrane interferes 
in the capacity of a further regulator. In the Teleostei and Amphibia the ion- 
requirement is handed over by the mother through the embryo-protecting 
organs, and only the H.,0 and 0 2 requirement is secured by permeability 
( N e e d h a m ,  1950).

II ö r s t a d i u s’s statement (1928), according to which after the insemi
nation the lipoide fraction decreases by 15—25%, can be brought into connec
tion with the change in the membrane-structures.

We have some data concerning the supply of entirely specific ion-require
ments too. So in the Mollusca, in the molecule of the haemocyanine, Fe is 
substituted by Си. It appeared that in the Mollusca there are critical relations 
of permeability, which are valid to this ion in the gastrula-phase. During the 
preferential accumulation the copper-content suddenly increases from 0,8 у  
to 12 y. The ion sensibility toward the К -ion in the Artemia salina, whose 
osmotic relations are lower than that of the environment, are very conspi
cuous, but this sensibility continues to be in existence in the case of homoio- 
osmy’as well (M e cl v e d e  v a, 1927). This circumstance points to the fresh
water origin. .

So far we have got acquainted with 1he data, concerning the general
differences in the relations of the permeability of the membranes in the diffe
rent phases of ontogeny. But here are data referring to the appearance ot 
local structural differences in the layers, taking place at the same moment.

11 Sectio  B iologica T om us Ш . — 6427 161



M ö n n é  (1944) revealed structural and functional differences in the Psamm- 
echinus miliaris between the animal and vegetal poles. The experiments of 
A n c e l  and V i n t e r b e r g e r  (1933, 1942) performed in frog’s egg, are 
also referring hereto, in the course of which they succeeded in explaining the 
mechanism of the rotational movement of the fecundation. Before the inse
mination there was no fixed symmetrical phenomenon in the frog’s ovum to be 
observed. After the insemination rotatory changes were observed on the basis 
of the arrangement of the pigmented half-moon and the membranes, which 
is a source of differences from the point of view of the influencing effect of the 
light and temperature. The rotatory movement is closely connected with the 
determination of symmetry. H i r a m o t o  (1957) established the difference 
between the vegetative and animal poles on the Hemicentrotus pulcherrimus, 
which difference was changing also according to the circumstance, whether 
it was examined before insemination, or after it.

A special problem is brought about by the dissolution of the develop
mental-biological isolation in the blastula-phase in the Mammalia (presumably, 
in the Anthophyta embryogenesis too, which is in intimate connection with 
the parental organism). At such times a great part of the invertebrate forerun
ners living in the sea-water, in their free larval state gets into more intensive 
connection with the environment of the primeval sea. The conditions of the 
uterine cave are sharply different from this circumstance, but the ovum of 
the mammals does not possess even such prospective shores, as the ancestors 
of the polilecithic fish did. At such times the implantation begins in the 
mammals. The blastocyste has prepared itself for the implantation with 
protheolytic proferment, and the ferment, on the other hand, is activated by 
the epithet of the uterus (M a z a m e c ,  1953).

The implantation is an essential condition in the further differentiation, 
both from the point of view of the embryoblast (endo-, ceto- and mezoderma) 
and that of the trophoblast as well. There are two kinds of implantation to be, 
distinguished : a) the attachement to the yolk, which is secured by the adjoin
ing periblast-tissue (Pisces, Amphibia, Reptilia, Aves), b) endometrial implan
tation, which is secured by the plasmodiumtrophoblast against the endo
metrium (Mammalia).

These examples make it reasonable to regard our second question too, 
as rendered probable.

I t is the third hypothesis, which is the most difficult to be verified, so· 
much the more, because our knowledge or the palaeoccological relations refer
ring exactly to the most important period of the phylogeny, which had taken 
place in the ancient ocean, is of a rather uncertain character.

We shall try to make the comparison on the basis of the ontogeny of the· 
Vertebrata.

In the egg of the Vertebrata, the isolation, partly by the zona radiata, 
and the elastic, homogeneous zona pellucida, is secured at a greater extent 
(M a z a m e c, 1959) than in the invertebrata. This state results in a complete- 
isolation till the end of the morula-period. The recapitulation, which includes, 
several phases, and the long ontogeny (e. g. in the Reptilia, Aves), are sup
ported by such layers (yolk of several strata, proteine-membrane, consisting 
of three layers, kcratine-membrane, watertight cuticular layer, occasionally 
a calcarous-shell one part of which begins to function only in the advanced 
period of ontogeny ( R o m a n o f f  and R o m a n o f f ,  1949). New en velops
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are forming in the Mammalia (and other viviparous animals) too, but during 
the course of ontogeny.

These complicated prospective equipments are produced by the mutual 
effect of impulses of ovular and embryonic origin, and neurohormonal maternal 
regulations (apposition of egg-layers, ovulatory cycle, premenstrual changes). 
One part of the equipments takes place in the presence of an unfertilised ovum 
too, the other part only under the influence of a fertilised ovum.

Through the possibilities of the neurohormonal regulation of the Ver
tebrata a salt solution is maintained in the adult too, in which the tissue 
system is “swimming”. I t is by this same system that the embryonic environ
ment and the osmotical conditions are secured on the corresponding levels 
(e. g. C'a, Cl, J etc.), and partly the active permeability of some ions is regulated. 
So the penetration of the active Na ion is secured by the raising of the folli- 
culine-level, and the permeability of Na and К  by the mineralocorticosteron 
(and the synthetical Doca) ( C o r t  — F e n c l ,  1958). It is known that the 
Na ion, similarity to the Li, regulates endo- and exogastrula developments 
( L e h m a n ,  1945). In human beings, e. g. also in the premenstruum, the 
folliculus hormone and the thyroid-gland hormone involves C'a, Cl and J 
mobilization, which, in case of the absence of fecundation falls back to its 
original level. The thyroide-gland, under other things, plays a many-sided 
and periodical role in the early embryonic dcvelopmenet, which can be control
led both with the help of the hormone, and that of thiourea-derivatives ( Z a k s  
and Z a m к о w a, 1952). The ionic conditions and the composition of the blood 
serum itself (К о r á n у i, 1927) is similar to the ion-composition of the sea 
water, the unique essential difference being only in the low concentration oi 
the Mg ions. This phenomenon can be iound in the tissue fluid oi contem
porary marine animals, e. g. by the Medúza. According to the geologists this dif
ference is nota contradictory one, as the relative concentration of the M g was 
much lower also in the ancient seas than in the contemporary ones (V e Γ

η  a d s  k i, 1924).
The influence of all these circumstances can be felt only after the cleavage 

has come to an end, and the blastula-stage has begun (Praecambiium). The 
first cleavage up to the morula state passes off without any increase in organic 
substances, and without any ion-supply. Until the egg has reached its eight
cell stage, is slowly motions forward in the tube. The movement of the blastula 
is a more lively one, and the water-content is also unchanging. Most of its 
enzyme-activities remain on the same level similarly. B r a c h e t  (1944) 
ascribed it to the RNS accumulation of the SII on the peripheral parts. This 
explains the quick growth of the peripheral parts, and the formation of the 
blastocoel as well. The permeability of water and that of the anorganic ions 
become s first possible only in the early blastula, after the fertilisation mem
brane has been developed. Both the interior and the exterior en\ ironments aie 
alcalic ones (pH =  8—8,3). This stage is maintained by the high folliculine- 
1 evei, and the high tonus of vagus. If the folliculine-level is extraordinarily 
high, then it retards the mitosis in the blastula phase. The testosteron has 
an identical regulating role in the gastrula phase ( T ö n d u r  y, 1943).

In the following stage of evolution the trophoblast, differentiates into 
cyto- and plasmodiumtrophoblast. According to some, the impulse to this 
process is given bv the deterioration of the nutritional conditions (I e t  e i, 
1947). At the end of the blastula phase the zona radiata, or the zona pellucida
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ruptures. After it the nutrition is carried out from the extraembryonic yolk, 
or, in the Mammals, in a hystotrophic way. The transitory difficulty comes tó 
an end, when the yolk, or respectively the uterine-implantation takes place.

This evolutional phase refers to the period, when the ciliated Coelenterata 
larva gets into the open. An analogy of the direct contact with the sea-water 
is given in the mammales by the relation of the haemotrophic, or that of the 
final embedding.

It is to be remarked that Ihe free-larval-stage in the sea water docs not 
come into existence at once either. The new7 circumstances only mean a change 
firstly from the point of view of the embryonic protection. The nutrition 
from the outward environment takes place with a shorter or longer delay at 
the different types respectively. So the Amphioxus, for example, becomes 
pelagic only in its 14 somitic stage, and till then it digests the yolk-substance, 
stored up in the archenteron ( P e t e  r, 1947).

1 he first result of the implantation is a chemodifferentiation, which is 
followed by a morphological differentiation. The embryonic mezoderma and 
coeloma, as well as the extraembryonic ones, develop. The developing of the 
mezoderma is accompanied by lively movements of cells and tissues, by a 
form of t he ‘ ‘histolysis” which is hardly marked. A number of experimental data 
speak on behalf of the fact 1 hat in these processes the oxygen-supply (N e 1 s e n, 
1949), and the decrease in the concentration of the S04-ions ( L i n d h a l  
and S t o r i a i ,  1937) play a very important role. On the other hand, palaeo- 
ecological data show that at the time when the Coelenterata were declining, 
and Ihe higher forms appeared, in the Kambrium, the sea-milieu was consi
derably shifted away to the reductional direction. So theS04 ions w:cre replaced 
by reduced sulphides ( K a y s e r ,  1922, K o p p  e n and \V e g e n e r, 1924).

In Mammals this period coincides with the sudden rising of the prolane 
and hit (‘ine level (11 i v o i r e ,  1944), and this level hardly undergoes any 
changes till the end of the gravidity. Among the Invertebrata, in the Plathel- 
mintes and Echinodermata, the free larval stage begins at this period.

In the Vertebrata, the formation of the bilateral symmetry, the tubulation, 
and the appearance of the metamery are running together. It is in this stage 
that the larva of the Amphioxus becomes liberated.

In human beings there is a high degree of anteposi!ion to be observed 
already in the morula-period, as regards the embryonic membranes. The 
reason of the anteposition is the increased biologic isolation. The connection 
with the environment from beginning to end is characterized by the inter
position of the perivitelline space. In some invertebrata and vertebrata, the 
amnion space (or homology) supplants the function of the perivitelline space 
very soon, and fills an isolative part of a greater extent. In addition to this, 
both the amnion and the allantois are active organs with a specific metabolism 
and with an enzymatic character (eg. fruetolysis). The osmotic conditions are 
of a quite different nature too. There is an essential difference in the hydro
static pressure, which affects the embryo, developing in the amnion. It, may 
be supposed that it has a considerable part in influencing the formation of 
the bodj'.

On the other hand, the embryonic stage in question can be projected to 
the corresponding point of the period of the accommodation to the brack 
and fresh water (Silur, Devon).
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The new type of the gas-exchange, and the slags-discharge, in which the 
allantois-membrane and the amnion-allantois circulation takes temporarily 
a very important part, reminds us of the beginning of the accommodation to 
terrestral life. A similar form of circulation and gas-exchange of a temporary 
character can be observed in Dipnoi. The appearance of lung fishes falls on 
the period, when there was a speciali)· lively life in the warm seagulfs and 
mouths of rivers. The conditions of oxygen supply in water became insuffi
cient and some organisms were compelled to breathing in the open atmos
phere. New methods of solution developed, by which the respiratory surface 
could be increased. I t is known, however, that both the gills, and the swim
ming-bladder of the lung fishes, and the lung itself, are forms of the modifica
tion of different sections of the digestive tube, and that the allantois is a for
mation of the same kind.

The final accommodation to continental life seems to be closely connected 
with the development of the chorion and its evolutionary degree ( P e t e r ,  
1947). I t is supported by the fact that the less the species is exposed to the 
danger of desiccation, the simpler the chorion is. In mammals, where this dan
ger, in consequence of the percfect regulation, is the least, the chorion is reduced 
and it is only the developed placenta that functions.

Though the placenta-stage embraces almost 2/3 part of the embryogeny, 
nevertheless the foetus of the mammals are born prematurely. Therefore the 
prospective maternal care continues in an immediate connection after the 
birth too (e. g. cholostrum production, milk-supply).

The aforetold things are summerised in Table 2.
In supporting our hypothesis we restricted ourselves to the survay of 

some excerpts only. The principle of the ectogenetic recapitulation is awaiting 
for further, more detailed explanations. In accordance with this principle, 
the parental organism, besides the hereditary base of the characteristics, 
established in the syngamy delivers simultaneously or gradually also the basis 
of such embryoecologic conditions, which secures the recapitulative development 
of the new organism. These embryoecological conditions represent the mutual 
products of the zygota (or of the embryo respectively) and the parental activity 
on the other hand.

The embryoecologic conditions show certain changes, similar to the palaeo- 
ecologic conditions, by which the development of the phylogenetic succession 
of the. ancesters which have effectively survived in the course of the natural selec
tion, was secured.

According to our theory, phylogeny is repeated by ontogeny to the same 
degree, as the palaeoecologic conditions are reflected in the embryoecologic ones.

Summary

The fundamental law of biology, the typical and atypical recapitulation 
represents one of the most important proofs of evolution. At the same time, 
the mechanism of the recapitulation is not explained as yet, indeed with 
regard to it we are not in the possession of an illustrative hypothesis either. 
In order to approach this question, the author makes an attempt at setting 
up a principle of the cctogenetical recapitulation and tries to render it prob
able.
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The parental, and especially the maternal organism provides the gametes 
with specificai prospective equipments, which have a very important role 
after the insemination too. The eggs are provided with a specificai, very com
plicated, and dinamically changing system of layers or membranes (1. table). 
Not only the maturation of the gametes, hut also the protection of the ovum 
and thednbryo, taken in a wider sense, are established through the periodical 
activity of the maternal organism. These activities are partly the appurte
nances of the maturating process of the gametes, partly they take place 
after the insemination, or even after the “birth”.

In the dynamics of the embryo-protection the changes of the selective 
permeability of the different membranes are the most important. According 
to the data of other investigations, available in literature, in consequence of 
the maternal influence and the active reaction of the ovum (or the embryo), 
both the development of the membranes and their changes show a number of 
coincidences with embryonic recapitulative stages, as illustrated in table 2.

The changes of the embryonic environment, taking place in the envelope 
(chorion, egg, amnion, uterus, endosperma seed), or, in the organisms of vivi
parous beings, periodically, on the basis of embryologie, comparative biochemic, 
endocrinologie, and paleontologie proofs raise the possibility that all these 
changes represent the recapitulations of the essential palaeontologic factors.
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РЕЗЮМЕ

Биогенетический закон, типичная и атипичная рекапитуляция — главное 
доказательство эволюции. Механизм рекапитуляции, однако-же, невыяснен, более 
того, мы даже не имеем в руках наглядной гипотезы. В интересах приблизить этот 
вопрос автор пробует установить и сделать вероятным эктогенетический рекапиту- 
ляционный принцип.

Родительский, главным образом материнский организм снабжает половую 
клетку такими специфичными проспективными устройствами, роль которых действует 
в большой мере и после оплодотворения. Яйцеклетки имеют специфичную для вида, 
очень сложную и динамично меняющуюся оболочную систему. Нетолько созре
вание половых клеток, но и, взятые в широком смысле, защита яйцеклетки и эмб-
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риона происходит благодаря фазисному действию материнского организма. Эти 
действия в частности относятся к процессу созрейивання половых клеток, а в част- 
мости сказываются во время оплодотворения и даже после «рождения».

В динамике защиты эмбриона самыми главными являются изменения селек
тивной пермеабельностн отдельных оболочек. По данным исследований других 
направлений, которые можно найти в литературе, как образование оболочек, так 
и изменения оболочек — вследствии действия матери и активной реакции яйце
клетки (или эмбриона) показывают многочисленные совпадения с эмбриональными 
рекапитуляционными фазами, что мы изображаем табелярно.

Изменения эмбриональной среды, которые в оболочке (яйцеклетная оболочка, 
яйцо, амнион, чрево, пестик, семя и т. д.) и у живородящих происходят фазисно, 
на основах эмбриологии, сравнительной биохимии, гормонологии и палеонтологии 
представляют собой возможность, что эти изменения являются рекапитуляциями 
главных палеоэкологических факторов.
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