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NEW_CELL THEORY AND ITS FACTUAL SASIS

(Comment: This report gives information on the "new cell theory" i‘; .
of 0. B. Lepeshinskaya, from an article by L. N. Zhinkin and V. P. i
Mikhaylov (Leningrad) published in Uspekhi Sovremennoy Biologii .
(Progress of Contemporary Biology), Vol 39, No 2, Moscow, March- R
April 1955, Another article by Zhinkin and Mikhaylov.on the same ‘
subject appeared in Archiv Anatomii, Gistologii { Embriologii
égrchives of Anatomy, Histology, and Embryology), No 2, 1955, pp . oy
=71, ]

A. N. Studitekiy has replied to the atiack made on his work by
Zhinkin and Mikhaylov. Studitskiy's article, "In Defense of the New
Trend in the Development of the Cell Theory," appears in Uspekhi
Sovremennoy Biologii, Vol 40, No 1 (4), July-August 1955, pp 9L-107.]

0. B. Lepeshinskaya‘'s works on the development of cells from non-cellular
substance began to appear in 1934, Originally, the object of her research was
chicken embryos. She described how cells which took part in the formation of
the embryo (the endoderm and blood islands) were formed from the yolk. der
sphere of interest then expanded. TIn a book which apreared in 1945, she intro-
duced personal data on (1) the developrent of cells from the living substance
of crushed hydras, (2) the formation of the nucleus before the beginning of
cleavage in eggs of the sturgeon family, (3} the formation of cells from the
Yolk during the development of birds, and (4) the formation of cells during
the healing of skin wounds in mammals ,

Both the factual material and the theoretical concepts of Q. B.
Lepeshinskays elicited various responses from different investigators at the
time,

In 1950 there was a special conference of the Biological Department of
the Academy of Sciences USSR devoted to the problem of living substances and
the development of cells. Lepeshinskaya herself read a paper to this confer-
ence entitled, "The Development of Vital Processes in the Precellular Period."
A paper entitled "0. B. Lepeshinskaya on the Development of the Precellular
Stage in the White of a Bird Egg" was presented by her co-workers V. G.
Kryukov and V. I. Sorckin.

A large number of scientists presented papers at the conference, and all
of them agreed wenimously with 0. B. Lepeshinskaya's conclusions. They
acknowledged the importance and convincing nature of her work and accepted
the basis of the "new cell theory," which she suys is in agreement with dia-
lectical materialism. The conference passed a4 resolution which recognized the
necessity for extensive research in the field of the development of cellular
and non-cellular forms of life, and recormended that biologlsts in various
specialities engage directly in the development of this "progressive fisld of
the science of life." The conference considered it necessary to ropularize
the ideas developed by 0. B. Lepeshinskaya extensively and to utilize them in
the practice of medicine and agriculture,

The resolution of the conference has now begun to be refl: -ted in official
programs and in textbooks for higher educatiocnal instituticrs und schools.

Beginning in 1950, a large number of special wits devoted to the develop-
ment of cells and tissues from noncellular living »ubstances began to aprear.
The new cell theory has been presented as a singularly correct aad absolutely
proven theory in the Bolshaya Sovetskeye Entsiklopediya (Large Soviet Ensyclo-
pedia) end in & number of brochures and books . 4

a
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Thus, the convincing nature and provability of the new theory, it seems,
are not subject to doubt. It should be noted, in addition, that from 1950 on
hardly eny criticisms either of the theory itself or of the facts underlying
it have appeared in print. This in itself is a circumstance which testifies
to the fact that everything is not well, since nc sclence can develop without
2 conflict of opinion, Moreover, in this field there is no conflict of opinion,
since any scientist who says onything against the progressive cell theory is
soon relegated to the ranks of the idealists, metaphysicists, or Virchowites.
This situation was created by Academician T. D. Lysenko, who wrote in the
forward of Q. B. Lereshinskaya's book: "It 1s natura] that the thecretical
propositions and conclusions of 0. B. Lepeshinskaya may seem unacceptable to
those scientific workers who have not divorced their scientific thinking from
metaphysical approaches and who may reject the conclusiveness of parts of
her work since this work dues not agree with their theoretical views. For
seientific workers who are in agreement with the genuine theory of develop-
ment, the theory of dialectical raterialism, the works of 0. B. Lepeshinskaya
are, in my considered opinion, completely acceptable." {1950, p V)

.

Academician T. D. Lysenko emphasized that anyone who did not agree with
0. B. Lepeshinskeya or who doubted her factunl data was formerly a meta-
physicist and not an adherent of dislectical materialisn This proposition
end the article by N. N. ZhquV—Berczhn1KOV, T. N. Mayskiy, and L A.
Kalinichenko, "On Noncellular Forms of Life," which was published in ol
shevik in 1950, established to a great degree the incorrect path along which
the developmernt of the study of cells has proceeded since that time. A
situation was created which caused the journales to be filled with a large
number of mediocre and sometimes simply fantastic descriptions. Wnder the
banner of progress, thece works were given top priority in the publication
schedule; 1.e., articles devoted to the developrent of cells from noncellulsr
living substance were printed in Arkhiv Anatomii, Gistologii i Embriologii
(Archives of Anatomy, Histology, and Embryologyt, No G, 1953, within a few
months after their submission date, whereas the normal period is a year and a
half. Forgetting that any investigation must be founded on coneretely tested,
proven facts, the editoriml departments of these Journals did not exhibit the
fundamental requirement of sclentific study -- conclusiveness.

This led to the appearance in our journals of a number of works which are
8 discredit to Soviet science. For exumple, an article by G. A. Melkonyan, on
the development of bone from Echinocoee] which had been extracted from bones
and had been immersed in formalin for a number of Jears, was published in
Uspekhi Sovremennoy Biologii (Progress of Contemporary Biology) in 1650. The
"newly formed" bone was lameliar, although, as {5 we}l known, VYasersian ’
systems are formed in a living orgenism around functioning Llood vessels, while
in the described instance there could not logieally be any such vessels, end,
indeed, the author did not mention them. This fact 4:@ not disturb the edi-
torial staff, however, and the articie appeared in the "News of Science" section.
Many other similar examples could be cited, but we mre not concerned here with
individual works. Our interest is 1in this general trend zni i the condi tions
which, in the recent past, have given rise tc the cell theury.

It would be impossible to treat all the problems connected with the
theory of living substance. We will therefore only examine thocs which are
related, in the main, to the factual basis of the 'new cell L -yl We will .
not consider either the philosophical or factual aspects of .. contemporary
status of the cell theory., A special article should be levoted to thece
problems.

Sanitized Copy Approved for Release 2011/07/12 : CIA-RDP80-00809A000700240212-8




anitized Copy Aproved for

r

L R

Relas 2011/07/12 : CIA-RDP80-00809A000700240212-8

Among the arguments introduced as proof of the new cell theory, great R
attention 1s devoted to works on the formation of varicus blood and connective Sk N
tissue cells from noncellular living substance (0. B. Lepeshinskaya, 1950;
Ye. Ye. Malovichko and T. N. Rupasova, 1953; and V V. Averburg, 1954).

L]
&
0. 5. Lepeshinskaya conducted experiments with white mice on the backs Q
of which skin wounds had been inflicted. She studied the regeneration process
with the aid of histological sections and laminate preparations, prepared
according to G. V. Yasvoin's method. According to her description, all the % :
stages of the transition {rom very fine granules formed as a result of the ' T
decomposition of fat cells, phagocytized "blood granules," to actual lym-
phocytes could be geen In the region of infiltration on the fixed and stained
breparations. "All these transitional stages from the fine granule to the
lymphocyte,"” writes the author, "lead one to the conclusion that the granule,
which has been excreted by a wundering cell, 1s nothing more than part of a
cell, 'living substance,' which grovs and produces a granule of medium caliber,
theg ?ecomes larger, and finally is transformed into a lymphocyte." (1950,
p 169

Ye. Ye. Malovichko and T. N. Rupasovae also studied the healing of skin
wounds on mice. Proceeding from the proposition that "to repeat exactly the
experiments of 0. B. Lepeshinskayn is superfluous, since the results which she
obtained do not need confirmation” (1953, p 23), they modified her experiments.
Burns were inflicted on the animals and the processes which occured in the
lesions were studied under the microscope using specimens taken from the surface
of the burn with an object gluss. These specimens were fixed with methyl alco-
hol &nd stained according to Romanovskiy's method. On the basis of outlines
visible in these prepared specimens, the authors came to the conclusion that
fibroblasts, produced by the decomposition of neutrophils {pus), after passing
through a "compact sphere" stage, were formed.

V. V. Averburg studied the characteristies of cellular and rhagocytic
reactions of guinea pigs to tubersulosis bacfili {BCG) on fixed smears pre-
rared from the exudate which formed at the site of injection. On the bagis
of a study of these smears, the author came to the conclusion that the nuclear
segments of the decomposed polynuclear cells "were transformed into a very fine
granule which became the source of origin for new polynuclear eells at the site
of inflammation. On the other hand, due to the decomposition of the poly-
nuclear cells, the surrounding nuclear segments grow and are transformed into
lymphocyte-like cells, which undergo further transformation into lymphocytes
and then into moncnuclear cells like monocytes and polyblasts." (1954, p 106)

The photomicrographs which iliustrate the vorks of 0. B. Lepeshinskaya,
Ye. Ye. Malovichko, T. N. Rupesova, and Vv Vv Averburg are all identical in
character: various sizes of normal bleod cells, cellular elements in a state
of decomposition, and granules of various dimensions are depicted on them.
All these pictures can and should be treated net as stages in the progressive
development of cells, but as stages in their degeneration. 0. B. Lepeshinskaya
is fully aware of this. She very definitely pointed out in the second edition
of her book that conclusions about the development of comnecti«: tissue cells
during the healing of wounds from noncellular living substa-:i« were made on the
basis of indirect considerations. In her opinion, the possibility of the for-
mation of cells from simple protoplasmic spheres isclated from the cells of a
hydra, and the sharp increase in the quantity of ~mils at a focus of inflam-
mation, vhich is not acecompanied by a significeut quantity of ritoses, are
evidence of this. "These considerations compel us," she wrote, "to acknow-
ledge the neoformation of cells by means of the transformation of the living
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substance which is eliminated during the destruction of celle :nte new cells.
It is necessary to make such a hypothesis on the basis of certain facts which
we now have, and to try to prove this hypothesis with the aid of every modern
method of research. In order to do this, we must not limit ourselves only to
histological experiments, but must utilize the tissue culture method and
investigate the process of healing wounds with the aid of 'ultraopaque' [sic]
in a living state.” (1950, pp 169-170) Unfortunately, without having carried
out these experiments, 0. B. Lepeshinskaya substituted a more categorical
formulation for this cautious one.

In &n article printed in Yoprosy Fi osofii_(Problems of Philosecphy), she
wrote the following: "We studied the processes which occur in vounds, paying
attention to the transformation of living substance excreted by decomposing

) cells, and vere ccrvinced thas the tlood cells which flow cut of wounds
decompose into granulez. New c2lls then develop from these pranules through
a number of stages. The fact, established by us, that the granules, formed
during the decomposition of cells. glve rise o a new quality, new cells,
advanced the scientifie thought of Soviet histologists concerning certain
important problems." /1953, p 133)

Thus, 0. B. Lepeshinskaya hersel? has given her own hypothesis the status
of a fact. Doubtlessly, this evolution wes facii:tated by the uneriticel
speeches of a number of comrades who, propagandizing in favor of the new cell
theory, presented 0. B. Lepeshinskays's data on the neoformation of connective
tissue cells from blood granules a5 a firmly established fact. We will intro-
duce only two examples. N. N. Zhukov-Verezhnikov, T. M. Mayskiy, and L. A.
Kelinichenko, in an artiele entitled "Noncellular Forms of Life" wrote: O. B.
Lepeshinskaya also demonstrated that even in the case of the destruction of
cells and the production of cell-less living substance, the cells can
reccnstitute themselves, reacquiring all their former structures and vital
characteristics.” (Cited from the collected work Vnekletochnyye Formy Zhiznt
[Extracellular Forms of Life], 1952, p 196) P. V. Wakarov in & public lecture,
published by the Al.i-Union Soctety for the Dicsemination of Politieal and
Scientific Knowledge, writes without any circumiocuticn: "The neoformation of
cells was studied by 0. 3. Lepeshingknya during ihe healing of wounds. 1In
this instance, the cells ure formed from the blood plasma, at the expense of
the l;ving substance excreted by the destroyed tissues in the wounding process."
. (p 15

An article by A. A Safronov was publisted recently in Vnekletochnzze
Formy Zhizni. Safronov develcrped a pethod of treating purulent wounds by
drawing off all the nunliving eizsnents of the wounds and sizultaneously
attructing wholesome iiving substance from deep within the wound." (1952,

P 176) A table showing whe resuils of tresinent with the author's proposed
method was appended. Qut of (12 patients, positive results were obtained with
110, Clinicully positive results are irdg spatable, and 1% can only be hoped
that the author has such succesz in his futura work. The thecretical traat-
nent of his nmethod, which he teces on the ‘hecriecof Lepeshinskaye 15 more
open to question. He correctly {ndicates that Le removes the S and dencompe-
sition products not only from the surface of the wounds but freowm deep within

it as well. We are in full agreement with this This action udoubtedly
plays o decisive role in the healing. The reasouing of the autinsr concexrning
the role of *the blood, the intraticsue liguids, and the protoplesm of tre cells
in the raised granulating edge of the wound--"which are tran.formed into living
substance, capsble under favoravle conditions of developing into whole colls
and connective tissue fibars" (p 186)--is completely unsubstantiated and
unproven.

-4 .
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Innovatiorzl works 2ohowdvance wny fiewd 0 -
reconsider whar huve seened to he 1irm ¥ established positions ace always
wilcome. However, the data upon which these sworks are based siouid be incontro-
vertible from a factual point of view. This cannot be sald of tne workz intro-
duced by 0. B, Lepeshinskiya, Y=. Ya, Malevichko, T. N. Rupascva, and V. V.
Averburg. All of them sr2 jrcorrect from the wethedological point or
Their treatment of the pitlures observed in the preparations is oot
uneritical. They ignore .o imporiant rethodological details: (1) Lo pictures
showing the transformotion of small grains and agnlomerations into cells could
©e introduced with equal justificatign as prool of the opposite procers,
their deccmposition, aud (Z) the distritution of da2composing cells of
{neutrephils or fat cells) and 2lements of normal types of cells (1lyn
wr Listocytes) in one wuad the sune p croseupls field cannot, without
cation, be considered as evidenre or a pgenatic relutionship vetween %

TLiCs us vy

W

Dues all that has been said mean that tne dynanics of the transforuaticn
certain celilular structures cannot be studied by using histological prepa-
rutions?  Naturally, no. The provien sf the oaasibility of correlatin:
individual nistological premarations esen of which reprasents certain detaiis
of 1t nomentary process is capliruted. A rorrect interpretation an ue
made in o given case onl; fllovin: detuils are _brerved- (1) the
ckictence of sufficientiy mplets SRer - over 2dtn whith cen edpa i
the whole dynemics of the process; (2) ar sccount of al. aspects of thz roccess
in its entirety, including the wigretion, proitferation, and degenerutiun of
- the cells; (3) un mecount of the nunerous blbliographic references which

reflect tlie enormous experience ol previous investigators; and (L) & compuri-
son of the preparutions with anulagous cata chtained through the study of
tissue elements during enbryogenesi. and curing pathological conditions . .
orgganism both in the living state and in tissue cultures.

of

Modern hematology is based on an envrmous smount of factual data. it
vrder to explain the interreluatl:nshiys between various types of blood el
on the one hand and between biuod und comnective tizsue elements on the otk
exXperimental date based on condit: n an intacu orgenism and in tissue
vvations, and different types of ooavio!
> are otill many disputable an

material have been utilized. MNo
indeterminute problems in the 1) of logy. The dicpute between the
unitarians and the polyphiles s still going on. AS before there is stilil ne
exuct definition of the nature of ponocytes. Nevertheless, the basic outiine:
cf the interrelationships betvesrn Lhe blood clenents heve been sulfficient iy
exactly clarified and, in additioe, Luve been tested in live form in ~linszel

laborstories where a study of the inwe govermng the develupment of the bleor
hus been used successfully for diun;psstic »urposes. ‘

Al the present time it cun ve considered un 2stablish
memnsals: (1) small lymphotytes are apat o s ranstormzig (nto histoeyte {
and then into fibroblasts (A. 4. Mokeinov) and, ander certoin conditions, inue
sperlal myelocytes and leu 5 (Blyurj: (. ..elctlasts are COpe L,
transforming into small Lymphocytes, histoc

‘tes, Iibroblasts, snd alsae
blasts and grunulocytes {Timofoyev cosiinghayad

fact that amon.

There have been no observaticns or Zious in m
to the development of blood cells or connective tissue from [SUERATITT]
the result of the decompositioun of grendaccytes or fat celliz. “ha "di
of O. b. Lepeshinskaya, Ye. Ye. Maloviehko, T. N. Rupasna, and ~. V. .
ure based on data which contain znothing o iginal either in relation to -
up the experlments or in the preparat speciners. Thelr concluzion:
based on considerations which are the excct site of «ll the kiown ..
trations of the various stuges in the ¢ o0 process whiclh, cells
citer the initial stage of thr:ir
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In their search for facts which might confirm the "new cell theory,"
certain investigators have turned to the study of various polynuclear struc-
tures. As 1s known, there are formations in the rake-up of various tissues
and organs in an organism which do not have a celiular structure and which
consist of protoplasm and a small or large aumber of nuclei. The transverse
striated skeletal and heart muscle fibers, the polynuclear giant cells of the
bone marrow, and giant cells which develop in an inflammation focus belong to
this category. Certain epithelial cells under normal conditions, i.e., in the
testicles, repeatedly lose their cell boundaries. A single syncytium is then
formed and consistis of a mass of protoplasm with nuclei disseminated in it.

All of these formaticrs develop from individusl cells either as the result of
their coalescence or because cf tultiple cleavage of the nuclei without accom-
panying plesotomy. On the other hand the isoletion of nucleo-protoplasmic
territories from similer symplastic structures and formation of cells from

them is a well-known fact found in every textbook. The discovery of symplastic
structures and of the internediate substances which are formed in every complex
multicellular organism as a result of the vital activities of the cells, at

the time, brought about an important correction in cell theory. The cell
theory was initially contrived as a theory of the structure of an organism and
was then correctly recognized as a theory of the development of an orgsnism.

It is the normal practice in histology to designate all these furpatiocns,
i.e., muscle fibers, syrplasts, and plasmcdia of varisus origin, as "non-
cellular" structures in contrast to ordinary cells having a single nucleus.
. It would be more correct to call them “supracellular."

A number of investigators Leve utilized this long-established designation
in order to place, essentiezlly in a completely formal manner, sll these struc-
tures in the category of noncellular 1living substance. On the basls of the
well-known definiticn of living substance given by 0. B. Lepeshinskays ~-
"living substance is a protoplasmic muss containing nuclear substance in one
form or another, i.e., in a diffuse or disseminated state, but nov in the fsrm
of a nucleus" -- symplestic structures (muscle fibers, polynuclear cellr, and
various plasmodia) cannot belong to the category of noncellular Miving wut-
stance since they consist of protoplasm and a certain nunber of typlcal nucle?l.
Nevertheless, a number of nuthors feel that by describing the development of
cells from symplasts und by substituting the terms "noncellular living sub-
stance" or "noncellular substance” for the established terus "noncellular
structures," they are developing 0. B. Lepeshinskaya's theory and enriching it
with new material.

- As en example of such proofs, une can introduce the history of the work
' of A. N. Studitskiy on the regereration of lung tissue. The process of regen-
eratlon occurs in the lungs in & very cumplicated manner. Analysis of the true
picture 1s made dilficult bty the irregularity of alveolar surfaces, the pres-
ence of pulmonary macrophages, and continual participation ol bacterie in the
processes taking pluce. A, N. Studitskiy has been working on “he study of the
regeneration of the lungs for a long time. At the confercnce on ‘he nroblems of
living substence and the develuprent of cells whizsh took place in Mosco
22-2k May 1950 in thke Deparirent of Piclogical Seiences, Acadery of Scienres
USSR, he, taking part in the discussions, made an attempt to present his data
on the regeneration cf lung tissue in rabbits in conformance with the basic
postulates of 0. B. Lepeshinskaya's theory. Relying upor fundsrntal concepts,
he described what he had observed in the following words:
"During regeneration, the surface tissue of the injured bronehi tegins to
phagoeytize. The cellular structure of the phagocytizing system is di:rupted.
Huge complexes of protoplasm arise which encompos: accumulations of cells
destroyed by the injury to the lungs. The proczss of phagocytosis leads to
the conversion of the runcticn and structure of the tissue. Tissue is converted
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from integumentary tissue into one of the forms of connective tissue which {7 —l
consists of glant polynuclear cells. These, in turn, break down further into N
individual, typical, connective tissue cells. This process of transforming :7
the structure of a tissue which has changed functionally occurs, as we have h&i
observed, as the result of the destruction of the old structure and the Lod
emergence of a new structure from the destroyed raterfal." (1951, pp 150-151) l.; N
L ] A
A. N. Studitskiy, as an experienced histologist, knew full well that the A S|
phenorena which he deseribed had no relationship whatsoever to the new cell ! B
theory. In the complex process of reparative restoration, complicated by . R ]
infection, giant cells are formed which take part in the phagocytcsis. In & .
time, they are partially destroyed and partiaily broken down into isolated > oo
fragments. As to what this has to do with noncellular liviag substance, he : o

explained that Lic data serve as "an illustration of the ides of the universal
significance of the processes of deztruction of an old form durling the tren-
sition to 2 new form which corresponés to the ~langed function of the tissue.”
{1951, p 151)

Having sturted out on this course, however, A, K. Studitskiy went
further. 1In 1552, in o report at o conference cn the problems of the develop-
ment of cellular and noncellular fo uf living substance, he, utilizing the
formal generality of the ‘erm "ncrneellular,” rpoke concreiely of the conver-
sion of the "cellular phase of the development of Living substance into the
noncellular phase” during the process of lung tissue regeneration. According
to his description, a symplast whieh has no cellular structure and in which
nuclei begin to dissolve is formed frou the distension of the bronchial epi-
thelium. As a result of this, in the center of the symplast "a substance is
formed in which the assimilated meterial of the absorbed blood corpuscles and
dissolved nuclei of the symplast can completely correctly be considered as
living substance, at the expense of which new cellular elements should
(authors' underlining) be formed." {1454, pp 76-77) A. N. Studltskiy, how-
ever, was not able to trace the ensuing process of secondary formation of
cells from this noncellular living substance. He says that "an acute baso-
philia was noticeable nlong the periphery of the symplast. Accumulu*ions of
nuclel of various sizes and shapes were ubserved which produced the impression
(authors' underlining) that they were islands where the neoformation of cells
was taking place." (p 77) Nevertheles:, in conclusion, he writes that his
data "are directly related to the solution of one of the tasks elicited by the
new cell theory,.namely, the task of determining the regular relationships
between the cellular and noncellular phases of' the development of living sub-
stance." (p 79)

A very interesting thing then occured. The conference, paying no atten-
tion to the fact that A. N Studitckiy had not observed the development of
cells from noncellular living substunce, or that he, using general terms,
spoke only of an "impressiocn" which he had received from his work, remarked in
its resclution that his data had the character of estarlished farsts. We read
the following in the resolution: '"The data reported by Prof A N 3tiditskiy ‘
concerning the fact that tne symplastic formations which play & signif .cant
role in the development of lung tissue during the heaiing of injuries are of a
noncellular character and uactually represent an acg¢uuuliation of living sub-
stance from which cells develop ure new. This is the 12rst tiss that this
method of cell evolution from living substance lLas beern vbserve.’. This phe-
nomenon extends, and to a significant depgree changes, existing vonceptions
concerning the mechanism whereby tissues and organs are restured after
injuries.” (p. 270) Thus, incorrectly reparting fo:-s, and arbitrarily using
them as substantiation, the leaders of the conf:zrenie have advanced one more
“proof" in support of the new cell theory.
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In recent times, a number of works have zppear=d on the necformation of ;
nuclei from the sarcoplasm of regenerating muscle fibers {A. N. studitskiy, 1
1953b, 1953c; F. S. Balakin, 19%2; E. Z. Yusfina, 1954 et al.).

However, before reviewing all these works, Wwe must examine briefly exactly
vhat a skeletal muscle fiker 1c 0. B. Lepeshinskaya herself, and V. I.
Sorokin particularly, speak and write about "skeletal muscle cells" ete. From
their point of view, a muscle fiber is e cell. As is well-known, a muscle
fiber consists of sarcoplaesm and as many as several hundred nuclel. The fiber
is covered by the sarcolemm. There are myofibrils in the sarcoplasm. Such a I
type of structure is wrually, as was indickted sbuve, called subcellular or R =
noncellular. Muscle fibers develcp Trom cell myoblasts which have clear con-
tours, reproduce keryckinetically, and possess =z single nucleus. The develop-
ment of the fiber proceeds by means of the fragmentation of the nuclei
{emitosis) and the fusion of myoblosts . As a result of +this, muscle tubes
are formed which have nuslei in the center and myolibrils along the periphery.
These well-known facts have been demenstrated in numerous experiments, in
particular, in the vorks of A. N. Studitskiy and A. R. Striganova (1951},
Consequently, a muscle fibter is not a cell but a histologicul structure of nen-
cellular composition developed from cells. 1t hag heen necessary to make this
explanation since the idea of considering o muscle fiber as & cell does not
agree with reality.

The work of F. S. Balakin was carried out on an unknown animal resembling
a mammal.  (The author did not neme the precise subject of subjects used in
his investigation. Judging by the caption under one of the sketches, it was
a rabbit.) F. S, Balaokin maintains that neither mitotic or amitotic division
occurs in the muscle buds which form during regeneraticn and that the number
of nuelel increases as a result of their neoformatiun from the noncellular
living substance formed during the reargarnization of the protoplasm., In
addition, myoblasts may be formed fror small protoplasmic lumps, "which remind
one of yellow spheres." The fouur photom:crographs introduced by the author do
not Justify his conclusione The sehenutic sketches which should show the
course of the entire process do not correspond with the pictures which can te
discerned in the photomicrographs.

F. 8. Balekin's conclusions sre completely unproven. Moreover, he him-
self in 1949, reporting on what was evidently the same 1nvestigation at the
Fifth All-Unicn Congress of Anatomists, Histologists, and Embryologists,
described the amitotice cleavage of the nuclei of muscle fibers from the 24 to
the Lth day after muscle fiber injury. (1951, p h52)

An analogous plcture can be seen 1f we examine the work carried out by
E. 2. Yusfina on rate and rabbits. Citing A. M. Vesyutcchkin, N. G. Xhlorin, {
and Z. S. Katsnel'son, who worked witnh various subjects, the author maintatins
that "there 1s still no unified opinion un the problem of the meti.ud by which [
the number of nuclel in muscle fibers increascs during vegeneration,” ‘p 123} !
She writes that she has not succeeded in observing erther mitosis or amitosis,
and is of the opinion that the nuclej arise unew from il sarcoplasm. It
should be noted that the author shows a nucieus “orming on rhotomicrograzh 1
indisputably, as the result of amitotic division. Analogous pi-tures cam be
seen in the two subsequent sketches. E. Z. Yus{ina points oi. that tne nucleus
of a muscle fiber "in the majority of cases doass not show =lgns of depenera~
tion." (p 125) One might ask:"Does degeneration ootz in & lesser number of
cases? Why doesn't the author descrite 1t?" E. Z. yusfina is a little more
careful in her conclusions, but the ranner of diszussion, and the veritability
of their work is identical.

)
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The investigations of A. I. studitskry ar
devoted to the problem of the neoformaticn
He conducted his experiments on chicks and rats.
the chicks gave clearer results, he made a detniled study of them,

‘period of one or 2 months, the biceps or
Jected to perforation by a needls th

¢ the Lost actailled works
of muscle nuclei from sarcopliasi.
Since the observations of
In u
sartorius ruscle of a chick was sub-
-rough the skin (25-50-100 punctures). As
a result of this treatment, the fibers in the injured ruscle thickened, the
number of nuclei increased progressively from the periphery tc the central
bortions, and myoblasts divided and formed nevw ruscle f{ibers. The changes
increased during the courses of the experiment. Muscles were also found to
change in an analogous manner after perforation of the sxin alone over pre-
viously injured muscles. {The authior considers these chenges due to a con-
ditioned-reflax mecrani ;

sn. )

According to A. . Studitekiy's date, the basic part of o nucleus is
formed in the sarcoplasm from chromztin spheres containing desoxyribonucleice
acid. In his vasic wurk, printed in the journal Arkhiv Anato:
i Bzbriologii, No L, 1053, 40 . Studlitskiy idlustrates various rhases in tha
development of th= ch: ia spheres with o nuster of shetches ride from
preparations dyed wccording to Feulien's method.
ceeding from the pre-nuclieu:

i1, Gistoiogii

The chromatin spheres, pro-

stagy 2 converted inte o priner, nuce which
divides mitotically. Separating selves together vwith the i sure-
roundin; ther from tie gnzolo Mrers, these nuclol nre Lranstc catle
nyoblagts.

One must give A. U. Sruditskiy nis due in th
Lhe controversiul questions which arize during
as do F. 3. Bulekin und 2. 2. YusTina. e
the nunber of nueclei is increaged Lot only the result of their npeoformation
from chromatin spheres but also Ly means of mitosis end amitosiz. He points
out that the chroratin spheres are bserved "rainly in the vieinity of cell
nuclel" (1453b, p 13) and thus, "that one ray ussune that they have split
away from the nuclef es the result of tielr fragmentatlon.” However, A. N.
Studitskiy is of the opinion thal this nypothiesis is not entirely Justified
since "rather frequently" the chromutin spheres are nct connected with the
nuelei. A. N. Studitskiy Lug devoted his rain vtiention Lo the most serious
argunent which cun be rmade sgnin:t i1, data, narely, the treatnent of the
ehirorstin spheres as o stage In the degereration of muscular nuclei. He, how-
ever, considers "the hypith 5 concerning the degjenerative character of tiio
described process” tu be suopsrted Ly two facts: (1) the regulnr sequenc: .o
the observed stwges of develomrent of nuclei frow cnrotatin spheres--"The
latier ure already furmed within Lie 2d Lo 3d weel after the beginning of the
experiment as the result of the 2 first trawatizations of the nuscles. Inten-
sive processes of spontaneous decomposition still have nol developed in the
ruscles during this pericd.” (p 1%)--und, (2) the direction of the prucess--
“A nuscle subjected to systematic t ‘auratization does nol show the signs of
depression which wight be caused by the phenonencn of deceneraticn. On the
conirary, the increasing neofornation of nuscle fibers testific: 1o the inten-
sity of vital processes. The structures which urfce while B2 nuseles are in

this condition cannot have u degenerative character," [p 15)

at he does not teush aside

the course cf his experiments
imines them.  He cnphesizes that

A. N. Studitskiy, however strange it way seern, has, withour a doubt, not
sufficiently anulyzed the charzcter of the reactive chaares aeelring in
rniuscle fibers during their regeneration.

Miscle fibers of the skeletal rusculature, us Las oo anown for a lony;
time, Possess & significont degree of piasticity. Duragg regenereticn, there
is @« cortain degree of differentintion of the mus Tiber accompanied vy o
marked increase in the guantity of nuclei. Myulleils separate Trom the
reorgenicing fiber, and muscle buds protrude out of it. {Thege procesce . mray

coincide with one ancther.) Next, in the sueceeding stage of receneration,

-y -
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during differentiation, the number of niclel decreas

3 almost to norral. Those
that are superfluous are absorbed naturally. The degeneration of excess nuclei

occurs in completely viable, differentiating, young muscle fibers. {This often
occurs during embryonic developnent. Let us remerber th

at processec of neo-
formation and degeneration occur constantly in

growing bone.)

The "two facts" that A. N. Studitskiy introduces as prouf that chromatin
spheres are transforred into mascular nuclei indicute the reverse.

A. N. Studitskiy meintains thas chromatin spheres represent "living
nuclear substance" since they have the capacity to £roW. It is hardly neces-
sary to dwell long on his "proof™ of this. The faect thut " me can observe
dozens of chromatin spreres having most varied dimensions in one and the same
section” (p 13) is more correctly expiained as un i

illustration of the degen-
erction of nuclef by =z type of pyknosis during various stages.

Consequently, A. N. Sludreskiy's widely propapandized investigations do
aol pussess the characteristiss required of any investigation, namely, conclu-
siveness and provabiliuvy.

Ye. V. Dmitriyeva presented o report on the problem of the necformation
=f nuclei during regenerstion ut o r2cent meedting of the plonum of the A11-
Union Society of Anavomists, Histologists, und Erbryologists in Leningrad., She
Studied the regenerstion uf the nuscles of the tongue of u rat using & histo-
chemical rmethoud. She demsnitreted that the sharp inereace in the number of
nucleil in the regenerating rmuscle fibers was broughit about by the amitotic
division and fragnentation. The oxyphiious nuclel cbgerved in the sarco
"shadows of nuclei," vacuoles with and without nucleoli inclusions, and | lcbules
of various dimensions containing desoxyribonucleic acid which F. 5. Balakin,

E. Z. Yusfina and A. H. Studltckiy described, represent various stages in the
destruction of superfluous nurbers of nuclei ae the result of their lysis and
pyknosis. The fact that oll these pictures were observed, not during the early
stages of regeneration when the number of nucliei is increasing, but, as is
correct, in the later stuges, 1.o., after T tu 10 days, when the numbers begin
to diminish, serves as pruof of this.

It may be stated with complete sustitieation
nuclei from the sarcoplasm of puscle fibers wus
introduced.

thut the neoformation of
not proven in any of the works

V.

0. B. Lepeshinskaya, ac is well known, in studylng the
fertilized sturgeon egg 1n relation to the old ocuservations
did not cbserve the development of a meorpholegically formed
during the eurly stapes. According t., her description, the nucleus daveloped
later from protoplasmic granules. The pracess of formation of the female pro-
nueleus, according to her representation, rveflects tie slages in the phylogenetic
development of a cell from neneelluiar livip: substunce. These ~hservationg
by 0. B. Lepeshinskayn wera recently carefully checked by T. 7. ovin {1953)
in the Laboratory of the Fundarentals of Pisciculture of th nistrotion
for Pisciculture of the Ministry of the Fishing Industry. 1. Muierev.
demonsirated that a nucleus in variocus of itg states wus present in the epps
of sturgeons during every period of their develupment. Avery .. was Civided
into a series of more than 200 gections 7 microns thiek, and ¥ . nucleur was
observed in only one or two of them. T. I. Fuleyeva's invessi _atvions explain
the errors made by G. B. Lepeshinskaya. (At a conferer - of onbryslogiste
held in Leningrad 25-3) January 1453, B. 1. azanslii, :=zperted the results of
his work on an analysis of the processes of ep,i-c: aniuration, ovulztion,
and fertilization in sturgecns. The data obicized by hiwm spests in support of
the succession of nuclei in ovoeytes during t.ls period of ovogenesis. i [heses
of the Conference, pp. 11-13]

developrent of a
of V. V. Zalenskiy,
nucleus in it

[
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Precisely this erroneocus datq of 0. 3. Lepeshinskaya initiated a review
of a problem of the developrent of sametes which has great general biological

significance. T. D. Lysenko insisted on the necessivy for a review of this Pﬁ, __;;
problem in his report at the conference on the probler of living substance. £ “

Regarding embryonic development and the laws governing the differentiation of K SN b

embryonic tissues in a simplifiecd manner, he asked: "How can the simple divi- s i
sion of an eg; cell give rise to the cells of various tissues and organs which H |
1t does not resemble in either form or content?" (1951, p 1iG). The process i

of differentiction of varicus elements in the tissues of developing embryos .

and the processes of organsgenesis have been well studied. Not beiny informed

of this, however, he care to the coriclusion that "it is not pessible to iragine *

the developrent of an organ from an ewbrys or ITom & gerhsell without recog-
nizing the forration and origination of cells from noncellular substence.
(p 110)

An analogous picture was bresented in the report of A. A. Avakyan, who
dogratically postulates the necessity of the formation of phasicly young
embryonic cells and the tissues of the callus from o living substance having
no cellular structure. Bacing his arguments on general considerations rather
than facts, he says that "the formation of new cells from noncells shculd be
considered 2 necessity in corganic nature.” {p 1ok

The investigations of N. §. Strogenova (1952}, B. A. Yesdanyan {1953),
end A. V, Abuladue {.993) were published after this conference. In them,
these authors tried to prove the developuent of ceretes [rom noncelluiar
living substance. We will review their works briefly.

N. S. Strogunova investigated the testicles of white rats. In addition
to the preparation of' the usual histological sections, she made extensive use
of slides containing testicle specimens. A number of the slides were lixed
and stained, while others, after dilution with a physiological salt soiution,
were merely covered with cover slasses. The study of the enclosed drop was
carried ocut at 37°C in o "living state." The work is accowpanied by sketches
and photomicrographs.

The author describes the formation of early spermatogonia 1n the teg-
ticles of young rats from anuclear brotoplusmic drops which, "evidently,"
are formed from the interstitial substance in which "one should £ind" the
substances liberated during the degeneration of follicular cells and gonocytes
within the testicular tissues. The author des-ribes basophilie drops of a
dark blue color and having various dimensions in the testicles of half-grown
rats. Fine stratifications without any structure can bve seen. "Their \
presence is expressed by a viciet tint aiong the periphery. Starting with
this 1t is possible to trace all the details of o series of subsequent tran-
sitions ending with the formation »f & snnll structure norphologically similar
to o nuecleus from a Lasophilic drop.” (p b5 Thage structuras, according to
N. S. Stroganova's observations, do not initially have protoplasm and develop
like "vare" nuclei. Their protoplasm eppears lacer.

On the basis of Ler vbservetions, H. 3. SLrogunova comes Lo the conclue-
sion that "the ontogenesis of u samete begins with a iiving substance having
no cellular structure.” (p 47)

What can be said of this work? The sketeches vhich should illustrute the
author's data do not acheive their Purpose. As an ¢ <2, vhe can analyze
the six sketches in Plate No. 1 which are supposed ! oW the dovelcprent of
spermatogonia from anuclear dreps in the testicle of a0 30-dey-0ld rat,
Sketch No 1 on this plate represents the usual view of the corvilubed tubules
in the testicle at an average enlargement, The reraining five tches are
great enlargements of isolated soris of various fes preparec according to /
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to Feulgen's methcd and stained with eosinazure. Individual cells, some kind "l
of mounds, and traces like spots where cells have tcuched the glass are visible = '
on the photomicrographs. In order to speuk of any kind of succession from one ;‘v
to another of these essentially diverse formations, in addition to daring, one !‘c
must possess & significant degree of imagination. Treating the basophilic h
drops (sketches No 3, 3a, h, 5, and § o° Plate No 2) as early stages in the |
development of sperratogonia in half-i:rown rets is simply unprovable. Iso-
lated cells of the usual type and of various dimensions and certain degener- X .
ating cell elements are visible in the Phiotomicrographs. ] i

These pictures should more correctly and logleally be treated as illus-
trations of various steges 1n the destruction of individusl cells, a process
which oecurs continuously during normal sperratoprenesic.
B. A. Yeuzdanyan investigated the testicles of whitze rzis and rabbits
ueing histochemlcal rethods in nucletc acid. In his opinicn, ke has succeeded
in tracing the conversion of bascphilic spheres, drops as descridbed by N. S.
Stroganova, in the walle of the seminifersus tutulec. According <o his data,
some of these spheres pass through the walls of the tubules to the basement
membrane and are convertad during this process inte yoang, spermatogoniz. An
analysis of the sketches agoompenying +) verk and a eritieal corparison of
them with the text louves no doabt thas calithor art ¢ deseribes a
process whi~h is cctually proceeding in the opposite dir-- i1 and regards the
varicus stages in the degeneraticn of the individuag : whach make up the

L b walls of the tubules egs their neoforration. 1t ic understendeble that, daring
the destruction of a cell, the nucleic acids entering into its composition do
not disappear imrediately and can be observed histochemically in the form of
globules and granules of verious sizes arong the ccllular debris. This. howe
ever, 1s the terminal stage in the decomposition of 2 cell and not the initial
phase of its development.

A. V. Abuladze studied the histological changes in Lrausplanted ovaries
of 2- to h-month-old rabbits. 3ie studied the ovaries tor 2-40 days using
higtolepgical prepurations stuined with hematoxylin-eosin., The changes in the
tissues of the successfully transplanted ovuar_es ean be divided into twe
periods. The first period is characterized by degenerative chunges which
encompass ull the tissues ot the transplant to a certain degrea, During this
time, o "large part” of the egs cells in the primary follicles undergo granu-
lar regeneration; and the secondary follicles, g-uafian vesicles, and corpus
luteum decompose. This period lasts from b to o days. During the cescond
period, in addition to the continuing depenerative Processes, regenerntive
processes begin. After the hih Lo oth day, new primary and then szcondary
follicles are formed. ?F

"One cin assune," writes A. V. Abuladze, "that the primary follicles
originate along the course of the blaod vessels und copillaries and that the
cells which cover the follicles (the follicular c=1lls) ure directly relsted to
the vascular wolls." (p 47) Tie data of the author concerning the eonnection h
of the developing follicular cells with the elerants of the vescular walls is
not conclusive since her method of staining does not afford a busic for deter-
mining the histological interrelutionships between connective tissue elements
and other cells. We will not dwell on this probler however. Within the scope
of this article we are interested in A. V. Abulpdze's data conc :ning the
formation of egyg cells, Ia her opinion, they develop from nc: llular living

substance carried in by the blood. Initially, the epg col.s are represented
by an anuclear protcplasmic formatiocn. The nucleus sppears later. The suthor
did not observe the neoforration of egs 2ells Crom noneellular living sub-
stance directly.




/

-

She based her conclusions only on indirect considerations: the formation
of primary follicles along the course of blood vessels, the correspondence in
time of the appearance of capillaries and a specific stage in the decomposition
of old egg cells, and the fact that she wag unable to observe either mitosis or
amitosis in forming egg cells. "These observations," writes A. V. Abuladze,
“form a basis for gssuning leuthors' underlining) that the egg cells in primary
follicles do not originate by the divizion of previously existing cells, but
arise anew from structurelesc living substance carried in by the blood, since
their formation is directly coanected with the appearance of functioning blood
vessels in the transplant.” (p S0) The author writen in just as unprovable
but even more dogratic & manner in relation to the secondary follicles. "The
egg cells contained in them arise spantanecusly et the oxponse of the sub-
stances introduced into the conditions »¢ the madium b blood containing
decomposition products." ({p 50}

From what has been said, it is clear that there is no special necessity
for spending much Lline on a review of tie prroofs vdvanced by A, V. Abuladze
in support of the doveloprent of egg cells from nonceilular living substance,
Her conclusions are not based on contrete facts. but on indirect considerations
treated from a biaced point of view and essentially of a hypotheticael nature.

Neverthelesz, adLarents =2 tha now cell tneory immediately accorded the
data of A. V. Abuladze the status of firmly established fact., L. M. Plyushch
used her data as an exzmple of the provable corractness of the new cellular

tlieory in an article rublished in Vopros] FiLoscf&l {Problems of PLilasophy),
No 4, 1953,

A. N. Studitskiy in an article entltled "Towards {iic Creative Developrent
of the Problem of Species Formation" (19238} wrote that A. V. \bLuladze's
experiments "left no doubt about tha fact that the source of the neoformation
of gametes is the living subsi... > carried 1nto <he transplaated ovarics Ly
the blood." (pp 22-23)

In reading the works in whicl. duthors Lo
spermatogonia and ovogonia from lumpe of ne uler iiving subztence, baqs-
philic drops, etc., the follewing question i wivntarily arises. If gamctes
can be formed and are formed from particles of siruclurelese living substrnce,
repeating, from the point of view of @. B. Lepeshiinskaya and her followers,
certain phylogenetically infinftely remcte stages in the development of the
organic world, why do spermatoronia, spermatocytes of various tvpes, and
spermutids exist in the tes"is ar ovary of a given animal? What biclogical
meaning do all thesc cellular forms ‘ave from the point of view of biogenetic
law as it is understo>1 from the position of the new cell theory? 'This
question still has not been answered.

apt to prove the developr:

The idealistic nature of A. Welissman
to the concept of the continuity of the
is not acceptable fron the idevlugical sie » 1s suvported at the present
time by a large number of fuets in the fiel camparative embryology, regen-
eration, ete., which we will nut anzlyce b ore. 24 shouid only be remarkel
that, although we do not recopnize the continuity of germ cells, we do not
consider it necessary to accept obligaterily, as ceriain suthor: de, the
development of germ celle from nonceliular living substance,

theary of erbryonie plasma leads
tract, This concept, which

The question of how porm cells originate in enirals iould be decided on
the basis of strictly proven facts.

— e s m
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In the critical analysis of the materinl underlying the "new cell theory" !li’ .
we have only touched upon a few questions. From cur point of view, the data of r\; ' Ll
O. B. Lepeshinskaya, Ye. Ye. Malovichko, T. I, Rypasova, and V, v, Averburg =
concerning the formation of various blood cells and connective tissue from N
granules remaining after the deccmposition of granulocytes and fat cells is ;Q
factually unproven. The same is true of *he works of N. §. Stroganova, B. A. ] !
Yesdanyan, and A. V. Abuladze on the developwent of gametes from noncellular .
living substance carried ip by the blood or formed ss the result of the decom-
position of the cellular elements of a gamete. The widely propagandized data
of F. 3. Balakin, E. 2. Yusfina, and A. W, Studitskiy concerning the develop- !
ment of nuclei from the sarcoplasm of a muscle fibap during its regeneration
can likewise not be considered conclusive,

We did not analyze a number of other morphkological works, 1i.=., those of
G. K. Khrushichev, L. 5. Sutulov, Kh. M. Karolinskaya, M, Ya. Subbotin, V. M.
Lumpova, N. N, Kusnetsov, F. 3. Regol'skaya, ete., in which the authors have
made attempts to demonstrate the formation of cells from noncellular living
substance, since they are equally uproven. It is only necessary to notice
that the authors of the majority of these WOrks, knowing full well the insul-
ficient basis for their conclusions, usually describe the process of cell neo-
formation with such reservations as "evidently,” "one can assume," “produces
the impression," "it is highly probable," ete.

Turning to a review of the facts produced by 0. B. Lepeshinskaya herself,
it is necessary to establish ir respect to the material presented above, that
the formation of cells during the healing of wounds in mamrals {s completely
unproven. Unfortunately, 0. B. Lepeshinskaya and especially her commentators
have changed their originally cautious formulations into dogmatic assertions
having no basis in faet. In the light of new iavestigutions during recent
years, the formation of a nucleus bLefore the beginning of cleavage in sturgeon
eg@ cells was also not confirred. There 1s & nucleus in the ovocyte which
never disappears, and 0. E. Lepeshinskaya siuply did not observe the first
division at the end of the propnase and teginning of the anaphase, the chromo-
somes of which cre dispersed Just as they usually are during karyokinetic
division.

On 1k April 1954, P. V. Makarov and V. Ye Koslov gave a report to the
Leningrad Society of Anatomists, Histologists, and Erbryologiste entitled "On
the Nature of Morphogenetic Processes in Substences Isolated From Cells."
Having repeated the experiments on the grinding of hydra, the authors dupli-
cated the phenomena which 0. 3. Lepesiiinskaya described, but they were not
able to conlirm her basi- hypothesis that cells were formed anew from living
substance during this process. The same itransformations were 8150 observed
during the use of ground material killed with formalin and osmic acid. The
fifth thesis of their report reads as follows: "On the basis of duta obtnined
by us the conclusion must be reached that the phenomena described by 0. E.
Lepeshinskaya in her work on hydras were based on not iological, but phy: i1co-
chemical processes." (The work of V. Ye. Kozlev and P. V. Makarov appec:ed
in Vestnik Leningradskogo Universiteta (Herald of Leningrad University!, Wo 7,
1954, pp 55-59, after our article hag already been submitted to the printers.)

Thus, even P. V. Makarov, who propagendized apd pre:onted these data in
o deteiled mamner in his 1953 book, did not confirm then. Consequently, the
basic material of O. B. Lepeshinskaya, aside from the developrent of cells
from yolk spheres has either been refuted or cannst be considered proven.

{A workby V. N. Orekhovich, M. I. Levit, and M. P. Levchuk-Kurokhtina came
out after our article had already been submitted o the printers. The authors,
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using labled amino acids, demonstrated trat the synthesis o) protein molecules
does not occur in the protein or bile of a developing chick embryo. TFrom this
they concluded that "the development of cellular elements from proteins of the
yolk or the protein membrane appears highly improbable." Bickhimiya (Bio-
chemistry) 19, 5, 195k, pp 610-Gi5. Thus, the necformation of cells from the
yolk is doubtful in the light of this latest data,)

At u conference of embryologists held In Juznuary of this year A. G. Knorre,
in & report entitled "Certaip Laws of Embrycnal Histogenesis", reported that,
according to his datz, the ¥olk was not troncformed inta cells during the
developrent of a chieck embryn [ Theses of tha Cenference, pp 32-35)

In this work, we have not touched uptn €. 5. Lepashinskaya's concept of
"11ving substance." This question should be the subject «f & special orticle.
It i5 only necessary to point out that it is o Fletely undefined. This faet
¥as noted in print after the conclusion of the work Lf the Secord Conference
on tr‘xe Problem of "Wonceilular Porme of Life”, 2.7 May 1953, (K. Dragenov,
1553)

The definition, which ¢. T. Lepeshinskaya gave fop Living substance in
her monograph is essentinl 7 diffearent from the* widiich obe Gave in conunetion

with V. G. Kryulsv 1n volune 15 of the sl'shern Siveuskasa Intsiilopediva
(Large soviet Encyclopzdie).

The term "living substance” s y 4l the presert time in relaticn o
blocd plasia, various "destructured tissues,” the white and yellow of birds!
€gzs, the abdeminal fluid of the silkworm, and, Tinully, the content of
ordinary rononuclear celis during the coge of mitotin divizion. Ve must
review the last-named cxamplie of "Mring substance" in a pore detailed ranner,

According to O. E Lepesbinalia s concept, ndentse division "be,
the transfornetion of the living zubstancs of the ints o poncellular
Torm." {1992, p 3%) This is manifected Ly the eoli's Ious of the character-
istic differention between the nmcleus ard the protopl: In other words, in
her opinion, n cell, in the mitotic L2, repeats a certzin primeval phylo-
genetic stare which =xisted on earth tefore its emergence. It ig hardly
neceesary Lo dwell in any detail upon the errsnevusneszs of Juch a treatment
of the process of mitotie division. Hler only busis for this is the temporary
disappearance of the nuclear mealrane and the nucleolo: during 4 specific
stage in the development of the nucleus. The nucleus does nct disappear, Low-
ever, during the metaphase, but is transformed ipnto unother state, another
form. During mitotic division, the cwllular orgenotds, i.e., the cytocentrum,
the Golgl apparatus, and the o, tiviosunes, ure preserved in the cytoplasm.
In the divided cell these o Senelas represent the phylogenesis of unquestionakbly
new formations. Thig also, once wjuin, indicatan the fuct that cells do not

return to a state of primary living substance during ceil O ion. There
are no seriocus bases for 0. &. Lereshinsh. ' Ltic asserticog concerning
the transition of a vell intc a nonee. . ., Forg during mxtos” -

It is appropriate that we rememuor cartogn o "o have confiroed
and developed” the new cell theory. 0. R. Lepeshinsiaya herselt indlcuwed
in her report on 22 March 1950 fhet the data of G W 2osh'yan and M, M.
Nevyadomskiy (together wilh the date of & nunber of othas anth v3} confirm her
theory. 1In her 1952 book, che enly mentions cre of these (i athors, . M,
Nevyadomskiy, and does nct cite G. M. Bosh'yan ut wll,

? . &, Halinichenko wrote an
- reprinted several tires in
ofaskiye Veprovy Sovrenem:oy

N. N. Zhukov-Verezhnikcv, I. N. Mayskiy,
article for Bol'shevik (1950) which was af terve
various editions. Among these, in the book, 1

4

Biologii (Philosophical Problems of Contempurary Biology), 1451, vithout any
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Justifications, explanations, or references, they omitted ail mention of the
works of G. M. Bosh'yan whose data had appeared in several textbooks. Rvidently,
in order not to create the irpression that there are weak points in the theories
and facts which support her work, the authors and comnentators did not wish to
mentlon the fact that the "views” of 0. B. Lepeshinskaya determined who were

tha persons who had "mystified Soviet science." (Meditsinskiy Rabotnik, 1954)

The theory of the formation of cells from living substance has found
zealous converts among the sclentists who forzulated the new theory of species
formation. Academician T. D. Lysenko writes the following about it: "We
envision the matter so: Within the body of a wheat plant organism during the
interplay of accompanying 1ife conditions the greins of a rye body are engen-
dered. This enpenderment does not, however, take plece by a transformation of
wheat cells into rye cells, but by the emergence of grains of the body eof
another species within the interior of the bedy of tlic orgonism of the glven
species from & substance having no cellular structure. These grains, initially,
likewise cannot have a cellular structurs. Later, the cells and embryos of the
other species are formed from them. This is what the vorks of Qlga Borisovna
Lepeshinskaya contribute to the dsvelopment of the theory of species formation.”
(1951, p 111) 0. B. Lepeshinskayn herself connects her works with T. D.
Lysenko's theory of speciec formation Thus, the "factz" concerning species
forration, as described by T. D. Lysenko and his follovers, are one of the
arguments used to support the correctness of her theory. On the other hand,
they use her data as a basis for their theory.

The discussion which is going on concerning the problems of species forw
mation have shown the falseness of T. D. Lysenko's theory, and consequently
the connection of species formstion with the emergence of cells from living
substance, which is purely speculative, has not been confirmed by any facts. :

Conclusion

In drawing conclusions frow all that lias been sald, one muso recopnic
that the "new cell theory" is based on materisl which is npot sufficlently
founded on or confirmed by fact.

All this, from our point of view, forces one to review the entire theor .
We are of the opinion that any theory should be based on rigorously proven
facts, should proceed from the objectively, actually existing laws of nature,
and should correctly and obJectively reflect naturs.

0. B. Lepeshinskaya's theory does not satisfy these bagic requirements. E

If there are no facts which prove it, then this must be stated, and, in
any event, it should not be presented dogratically %o pupils in school or to
the students in Vuzes.

We have not examined all the "facts." It would be irmpossible to do this
in one article. We wish to emphusize once more that, although ceils during
their developmental history were formed from noncelluler living substance (of
which we have no doubt), it cennot be consirued to mean that this once completed
process is presently being repeated it every animal and plant.

The "new cell theory," created by O. B. Lepesh:inckiia and widely propagon-
dized by & number of contemporary scholars, is fectuaily unfounded and in no

vay represents progress.

It is necessary to initiate a free discussiun of the problemz of the cell
theory, the development of cells, and the concepts coneerning living substunce.

v - 16 -
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