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All phenomena thzt are clive in nmoture should necessarily
be considered as ono whole: in their mutual relationships and
interdependency, in their constant developrzont, tronsformation

uend growth, in their appes r..‘nce and d:.s nncar'mce.

Soviet science, i.c. the followers of dialechical

materialism, has mede a .tre;xendous lezp in the direction of

a.real understanding of nabure.

Our govem**en"a, 'bhe party, and Comrade Stalin in per-
son have created ¢1l necessary conditions for the development

of the most progressive science in the world - Soviet science.

Acadenicion T. Do Lysenko in his resort to tiae August

session of the All-Uuo'z Accde*v of “g::.ca_ 'L_.‘ 1 Sziences,

1s

named after Lenin, in :w:* n“c.;cmcr‘- o De-‘c’c:a sine onn
_ b e
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o2 the cwirebt status of Dlolc":c“" scijee {2 science teaching
abrut living nature, i"as birth and develop:en‘t) .: He px sescnted
a swaa ation of the sirugrle by Iiichur..n-blolo ists againsy

the d1--ne'hr1c_l'i.y opposed movement in biology, against the

reactionary and idealistic teachings of VWeimaan-iiendel-liorg

- The scientists o are moterialists-~biologists, armed
with the dialectical methodology, have studied the consiruction
and life ¢f the cell and have reaciled extremely important

discoveries and results.

On the busis of the latest data, it is possible to

conclude that sach little drop, even the srallest particle
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of albunin hawving the sptitude for transformation of matier,

is 2live cnd con under certoin circunsionces develop into

a visible cellwlar strucihure,

This position radically rejects Virehow's rcactionary
theory to the effect that life can only bogin from a cell

end that apart fron the cell nothing is alive.

In the present book, the authoress h:s set herself
the task of briefly presenting new data which has been found

by studying the cell at the cylelogical laboratory attached

. to the Institute for Fiperimen‘sl Biology, USSR Acedemy of

Medical Sciences.

~




THE CELL XD ITS LIT%

The discdvery of the cell is connected with the inve;ztion
¢f the microscope. The ncked eye can sce the orgens and tissues
of & human being, znimals, or plonis; i.e. tho heart, lungs,
muscles, bones, stem, leaf, et. cl. It vas the microscope
vhich showed thr.t organs and tissuecs consist of very amall

particles, which are called cells.

How were the scientists able to establish the existence
of colls, ard vhat w~s the significance for science of this

discovery?

Prior to the time vhen cells were discovered, scientists
had & very sad and also false, mystical conception of living
nature. Living nature app_carcd to them to be di*fided into
tue evenly separate “é*;a{af‘.fe.s"' = "an empire of cnimals™ and
"an empire of plaats," wiich, as was thought, nothing coulci':

o ————

wify,

The nicrospppe. discovered about 300 years ago, enasbled
the observation to be made that there #s much in comon among
all living beings. Tho cowmon charceteristic, importunt above

&1l others, is found in their cellular structure.

In 1507, Rovert Cool: was worl:ing on the improvement
of the nicroscope. Desiring to test its nsgnilying powver,
ne placed a thin section of cor: under the nicroucope amd
noticed thnt it vas comprised of vory {ine comparineats, ro-
zdading & honey conb. Ho nanod these compartiients cells.

{(Tioure 1).

A




Figure 1. IMicroscopic section of cork,

_RBicture of cells.

Later, scieatists discovered the existence of cells
in plant as well as aninnl orgenisms. In 1327, the Russian
scientist P, F. Goryaninov firs% came oul with a theory accord-
ing to which all higher plant organisms consist of cells.
- In 1837, this theory was confired by the Gerwoa botanist
Schlaiden, and a year later it was confirmed bty the zoologist
Schwann.

The digcovery of the cell and tho devalonment of a
cellular theory Zor the construction of living org-niums

had a trenondously progresaive influcnce upon tho scliences
af biology vrd mediicine,

It was only from the ti-e of thigs discovery,” irote
P. 3ngels, "thnt the research into orgmis, living products
of nature stood on 201id sound... The cover of secrocy
hiding the aveoss of crigln,iihl, grovha, and structwr:




of organiens wes torn aswnder. The miracle, which had been

impenctroble mntil that tirme, had to operate aécording to

a process taking pleoce in accordsnce with essentially iden-

.
~tical laws for all multicellular organisms.™™ .

The cell conslsts of a membrane of living matter, the
so-callad protoples:y, swrounded by & casing. Inside of
the cell is a body, the cellular nucleus.

The nucleus ploys & very i:xpor’carit role in the ldfe
of the cell. If tho nucleus is dcanged, the ecll uey die.
The.shnpe ol the mucleus is usually related to the shape of
the cell itself. In an elongmted and thin cell, the nucleus T
will also be elongated amd thin; in a spherical cell, the -
nucleus is sphericzl; in a flat cne, it will be flat. During
the continuation of the cell's life, the nucleus changes its
appearance. Singularly greal chonges talke place in a nueleus
at the tine of so-called mitotic (indirect) fission of cells,
dilch will be described belew.

Usuzlly only one muclsus is found in 2 cell. However,
there do exist living structures with a multiplicity of nuclei.
The muscular {ibre beloags to such structwes. Cells completely
devoid of miclei clso exisb, cs fof oxample the rad bloed core

pusclos in 2 huasn deing. These arc so-called aryiirocytes

1. Tag Dinlasties ofiioturg (Loningred: State Publishing ouss

fos Political Literature, 1949}, pago 155.
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vhich, in the organim, play the part of oxygen carriers
fron the lungs to the tissues.

In the cells of bacteria, the nuclear substance is
distributed evenly throughout the wiole cell; when the
bacteric beie old, the nuclear substance collects in

clusters.

That part of the protoplagy vhich surrounds the
nucleus is usuclly called the cytoplagng. ‘ In the cytoplasui
of a cell, it 1s pussible to see 2 multiplicity of granules
in varying sizes and shapes. Thoy appareantly aave con=-
siderable importance for the iransformation of matier in
the 1ife of a cell. The living matter of a cell can be
observed very well by placing wder a nicroscope, for example,
a rart of a stem or leaf fron a nettle, The edgo of such &
pieco of nettle, with its burning hnirs, can serve as an

excellent subject for observation. Usually the hair consists
of only one cell of large dimensions. Cn the exterior, a

fat and strong casing made fron cellulosel can be geen. Al
growing cells are usu-lly surounded by such cellulose walis.

Looking at the living and burning nettle hoir, it is
ezzy to observe that living matier doea mot Sill all of the
cell ut iz oconcentrated arounl tho cellulose wxlle on ke

g

1. The colluwlui tissue mxdo of asliulose is nmatter vhich

appecrs to bo the principel: component part of aevbranes in
the oclls of plants (0.L.).




inside of the casing and extends aparently more heavily
from one wall to the other. Such a distribution of the
protoplazid is only found in the cells of plants. IIX

animal eolls, the protoplaza: fills the vhole cell.

- The proteplagzng, or the living substance in & cell,
is a very heavy fluid having rigidity as a characteristic.
In tho ccll of a Lair from the ncttle, the rigidit; of the
protoplazaa can be noted well according to the mo.ecaenis
of hard particies vhich Floct in it in one or the other
direction.

The protoplazni of a cell consists of many subsirn-
cos, but the prinecipal one among theu anpears to be clinnin
or, more correctly, albuains (a very large rraber of different

albunins are found in an organisn). Albunin represents in

itself ¢ very complex substance, the basic choracteristic

of it apparently being the ability to trousform matter. A
living particle of albunin continuclly chonges, simtlianecusly
deconpeging and regrouping in its various pcris.

A more simple transformetion of matier tekes place
in the natura that doas not live., Tor ingtance, Lic process
viareby iron is oxidizel - this is on intercicngs of mattar
occuring betweon iron ax’® the surroundinz atzosphere. ‘a’ounvér,
in tho dead pant of aature, tao interchange belucen mbatmccte
le=ds to doonpualélen; \iea rust is forsed, 1fa dves not
renain iron any loager but tronsfor:s into another substanee =

iron oxide.

S, |
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As a result of thi, metabolisn, the living orgonism
not onlyXis preserved but also develops, grows, and z:;al'bi—
plies $henks t0 the clbumin which through interaction with
other substances appears t0 be the mein compdncnt part-in

the organisni's process of metabolis.

Due to its unstebility, the albumin cen pass Srom
one physical for.: to another: it apwears in the iiqu;'
: !
stage, in a gelatinous stcte, or appearing as a fibrous
or granular sediment. Such transformations of the alhumin
can 21l toke place in the cell as a resuli of interaction

with these &r otier substonces in the process of normol

. activity. These phenomena can be observeld, for cx=-ple,

during the tine of ¢ellular fission. Similar changes can
be precipitated in the cell's mucleus also artificially,

by means of mechanical irritatien or Uhe action of different

substances up6n the cell.

Deperding upon the role that is played in the whole
organisa by these or cther cells, the latter possegl\a char-
acter which corresponds to their siructure. Muscular fibres,

blood corpuscles {red and white blood vessels), the cells

of the skin - 2ll are sherply differentiated one from the

other in the way they are constructed as well as in the work

to whichXthey are adapted and which is fulfilled by a given
type of cell (Figure 2).

(Pl
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Figure 2. Different types of cells in the livinzg orzanign,

In whnt manner do the' cells in en organism assune tals
0

or apther structure, adapted to the charadier of work bein
N H &

conducted by them or, as is sa2id, their functions? Scicamce
has not as yet provided a complete answer to this question.

However, on the basis of excmining whet biolozists know

in this connection, we can siate that apparently this or the

other forn is asswaed by the cell due to the interaction of
1ts albuain with other substonces and thae influonce upon
tais cell of thn‘vnrious conditicns in tho surrownding ab-
nosphere or eaviromwent: the different types of substonces,

the neighboring colls, the influence of electricity, and
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. nony other conlitions in the orgunisa which we do not as

you know. ALl of this leads to the developnen®: of such a

type of metabolisa yhics is necess~ry for the Mulfillment

by the cell of its designatel wotk; for instance, the

-

sy SRR

secretions of gland:lar cell:.l Jepending upon the char-
scter of the mebabolism, a ccll will producs tuese or other
products: certain types ol zlandular cells seercte saliva,
others bile, o thiri type - gostric jtiice , cte. lietaboliem
may be of such a type that the activity of the cell is ex~
pressed in its att-ri.'bute for contracting and weakening, which

is euserved in the mascular {ibre.

In the organis: of the most complicated ani-als, es-
pecially in the organisa of the hunan being, the nmost impor-
@ tant recle is played by the nervous system - in part by the

aerve cell. The great Russian physiologists, Secheaov and

Povlov, discovered the role of the nervous system as the main
regulator of living processes and of ¥ie psychic activity

of man. The herve cells can Nlfill their duties on the

sne hand due to the peculiar type of metabrlisa they have

and hawks to vhich the nerve sell is possessed of o stiroazly

axpressed cop bility fo» stimulation; on the othor hand, as
Y & ? ]

1. Tho secretions ol glaads are sudbstaness »s-cluced and

socroted by the glandular cells in the body of hwina boinzs

and cnimals (for example, gasiric juice, saliva) (f.L.)




i O a result of the gpecial war in vhich the nerve cell is | J

,! constructed. Iferve colls have loag brrnches, along vhich

‘ the nervous impulse ig conducted. If tho nerve branch comes
into contact wish the musewlar fibre, then the Lmpulse pre-
eipitates a coatraction of the fibre. Under differeat con-
ditions, the szte nervous imouls: precinitates a different
type of action. If it should cone, forr exxniple, into con-
tact with 2 glandular cell then it will precipitate in the

-

latter 2 secreticn.

The atiribute of movemcnd 1s nossessed /\Q
musculzr cells; this ability is a2lso a choracteristic of
other cells, for instanen, whlte dlood corpuscles. Jhictending
part of its amorplous vody forward and gradually pouring all

0 of its proﬁopla}{tnﬁ( fron one place to the nexh, the wiite
blood vessel can move betucca other calls in the orgenisa.
The famous “usslan sclentist Iya Ilichk lecaniliov minutely
axaainad ‘ché prope.-ties of waite blodd corpuscies. It be-

came anparexy thot they can sclzgyuith the ald of thelr
brancf:es, fine particles extroneously. Yhite blood vessels

are extraordinarlly uselwl to the organisia. They sieze and

e

Y,

dovowr horatul mierobes -nd in this wiy scve us {rom ine
fectlons durinz ilinesses. They appear in inflinite nunbers
&

2% an infected iound,devour at this nlace particles of dirt i

and bacteria, appcaring in the foim of so-called pus/ﬁ.
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4 eell, for the mcst nart, 2ag a casing oz its sar-
fzca. This collul:y mo drans resvesents on cxberacl loyer
of living malter covering the cellls mroloplagzy; Lt choazes

under thwe influeace ol its surrousliings, axl it is soncWhat

more solid ©hun the living substaace iasife 57 the cell itsell.

The nembranes sepaveie betwzsr treasclves ©
vidual cells within the aniszel organisa. A thin loyer of
casing is not ~lunys visible, vhea in a live and unimpaired

condition. Only after wilergeing spyocicl trenticat ool

ing of the membranes do these borcome eusily Jiscernilble.

In ¢ grovwing ovpianimy, as hos elrecdy been s‘ta‘oe‘i 3
eaci cell secretes around itself thiek and very sirong wolls
which consist for the most part of cellulose. This‘cellulqse
or the cellular tissue renresent matier which is wwsuclly
resistant to 2ll possible chemical reactions. The pronerties
of cellulose provide the possibility for its broad wtilization

in light industry to mnufccture ertificial silk, artificial

AN
-~

wool, celluloid, etw=ek,

) . ovlant . .-
The nmenbranes of gmuo:z:z crlls will first attract vhe

attention of anybody who is observing this growth under the
nicroscope. Due to their strength, the walls of plant cells
Wswelly remain unchangeable even vhen their live contents

dry out, die, or are destroyed in some cther wey (for instonce,
fron bacberia dﬁ.ring deconpasition). It is unfortunate that
the first scientists, regardless of the poor quaﬂ.i‘b:r ol their

nicrcscopes ard the absence of knowleodge concerning lower




living objects, noticed férsi of cll the celluwlose wells

2t that tiue,-they did not pay any attention to the living
matter within the cells. Figure 1 portreys ...‘elj tiose

thick wells of the cellwlar t e in o plant.

4% one tire, scientists even thought that the membréne
wes the most iLmportant thing ;m\/{r 2 living organism, Vhen it
vas discovered that thc content of cells anpeared to ve allve
and that the wells therselvec only served tie living plant
cell as a casing consisting of non-living products from th
secretions of the coll, the scientists wont tc the other
extrene: they began to discount the importance of the cell

e .brune in ¢ ’i\L‘L':l

Fovever, careful resecrch conducted in cu. laboratory
on the problen of membrenes showed that the animal cell is
swrounded by o casing vhich is formed zolreedy on the surface
of young cells., At first it seens to be porous and little

noticeable; in order to loca te lu, it is sufficient %o

brealz it by one means or another (Figure 3). Yhen 2 membrane

Figuro 3. Verdous stages in the decomposition ol.embranes.




is torn, the fluid conteinecd inside of the cell flows out.
I7 o, solution of-coloring is ~dded to the preporation, it

-

is nossible to color the me-brane in ono wey and the contents

of the cell in znother wny. }

then it oges, the nenbrane beecomes thinner and

more solid.

lembrcnes play o very important perd in the life of
cells and consequently in the limes of all organisms. <They
serve as a deterent to substances which could otherwise fall
into the inside of thc ¢cll and as on obstacle to the matter
within the ccll itsclf vhich might pass into the surrcunéing
habitat. These substances can be important ond necessory
to the activities of the cell or, on the cther hand, remul-

sive anl poisonous and lead the cell to its destruction or

to some impairment of its metabolism.

The merbranc Ts possessel 6f the property to perit
sone substances tc pass through it and to stop and chonge
4 . . .

the gpearance of others. This property of the membrcne is

¢alled selective ponetrability.

“hmat is selective peretrobility depondent upon? The '
neabrane of the ¢ell cun bo compurel to o certain extent to
a plece of porctuwnt puper which, clso lile the collular nene
brrone, lets certzin substonces throup: and stops otiwcrs.
Parciiment {5 on inaminute object havins very =1l opeainzs

or dores, trenve $0 waieh very fine particles (molocules)




pass through it lile through o sieve, thereas larger ones

are held., Thigc is ubilized in nrzetice for the separation
of substancos, for example the wushing aoy of soliwn chlo-

rides fron 2lbuming.

The coll's rerbrane c1so is endoved with thcse Do~
porties very often. Iovever, erceptions occur., Certain
subgtances, the molecules of -hiich are veory eucll in diren-
sion, can mot nonetrate into the ccll. Other substances,
having comporztively large miolecules, pass into the cell,
This wnusucl conduct of the ienbrane is cxplained by the
Tact that it is a part of the cell's living wtier zud con-
sists of albuuins end faiiy substonces - lipoids. Charac-
teristic of albwains is thelr unsisbleness, the 2bility o
ghenge their propertics under the influence of action by
their surroundings, and this & hes a telling effect on th
provertics of nembranes.

5

i
The renbranes of aniinl cells regond so siréngly and

sharply to any external influence thai, kncuing tae subsiance
2 hov iv influences the nembrane, it is possible to control
tho naabrane's changes, precipitate suclling, the anpearance
of gronules or fibres (Figurs 4). ‘hen possiag throuzh tho
oanbrans, Looe substances con change themselves aal "z trang-

for.. tio moubrene itsel?l,




b T TR

Figure 4. The menbrapes of cclls: (1) thin and uniform;

B
(2) gremidous; (3) vecolizinigzed.

In view of the foregoing, it is possible to state
that the cell's mealydne is a livins structure in ¢ living
coll.

But, wvhat is the érigin of the coll i‘bself’ that ie
the history of the coll?
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Tl ORIGTY OF CELLS

Despite the fact that selentists hove long stulied
the cell, its structure, feeding, breathing, growth and
propagation - mich i: still wielear to tho present tino
concerning the question of the cell., This is explained by ... ...
ascertaining thut the developuent of the coll had not been
studied from the beginning o” itc Jformailon. Zeie Vseientists!
believed that the cell wes createl by the alnighty divine
power and for this reason considered the nueble:. of its
origin as a secret and not o subject for rescarch. Thus,
a German seientist in the second helf of the last century,
_yirahova concluded that life bezins only ia the cell and
that egpert fro: the cell there is nothing alive and that all

cells are formed only by mecns of fission fron other cells.

.
Vi

The follovwers of i’irbhow further developed his cel-
lular theory and breuzht it to abswrdity. Accc;ding to their
representnﬁ§hs, o corplex orzeris: - i.e, constructed off nany
blocks = of cells disposes of certuin designcted functions
that arc independent one from the other. In such a manner,
in the eyes of Virghow's follovers, tiic 1life of an orsanisn
is reduced toc the lifc of its individual cells. Such a2 pre-
sentnticn rodicclly sinplifics and distorts the cellwlar
theory as well as all tore conplieated nruccsses vilel owiad
in the orgrnisy: 4t doeos not in eny wiy contribute to the
developmont of a scloatific biolegy, nor does it expleain a

aultiplicity of phenomenc,
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ilov:, for example, from this npint of visw can one
explain the develppient cf the living from the non-living

or growth from an ogr (a maial, a bird, or from the spawm

of a fish) into a ccmple.: orzanis: with o multiplicity of
cells having various functions, cornlicated inter-~relationchips

anong themselves and with the exiornal swrowndinzs.
1

Virkhov's foliowors clained that at sonc tine in the
vory far away pest, at the dawm of life, in some sort of wuy
the first cell appeared. By moans of mechniecl fission, it

gave forth a mdtiplicity of cells.

From this colony of cells vere derived all cormlex

orgsnisus, their tissves and orrons, representing in thene

selves endless colunns of fissionable cells. Theoy ﬁirlmov's
folloverg/ considered that cells in owr times ore never created

aend never develop from organic substeonces.

The Virxkhov falsc fecching about the wnchenging char-
acter of everything living opcned the way for religion to
fool the people. TFrom the point of view of this false premise,
it wes conolwded thot an esplanction of the cisting veried
forma of 1life can only bo made by the introduction of the
aimightyr novers. )

Ca the b-sis of Virlhov's idecs, thoire devclopel the
bourgeeis falschoad chout loredity « the old somesllod formel

geneticsl o ‘'elgman, .ondel, wnd lbrgan.  This teaching

1, Gonotics ic thw scisnce ol heredic and iis traaglamcilions
(Co L')o
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cttempted to support the exploitetion of man by mem, gave
rise to the huwcnly despicoble "race® theory, which justifiee

the anninilation of huacn beings for the interests of imperialism.

Opposing Vﬁirk';ov were Goryaninov, Schleider, e¢nd
Schvann who attenpted to prove thet new cells in an srganism
are formed by development froz non-cellulor substinces which
vere called ‘eytoblacte=ic” bLy¥ ther. These atteupts were
ridiculed by the follosvers of ‘.Ii‘.r}:hov;' the vecerings con-
cerning the developrment of cells from non~-cellular substances

was rejected by the Virkhov supporters as being without suf-

ficient substantiation and was forgotien.

The forncotion of cells is deseribed by Schleiden &s
a provess of crezting gronulousness in a slimy-elbumin nass.
Around the individuel gronuies, formed in this mass, there
accwmlate other granwles. OCradunlly from this eluster of
albuninaus granulouvsness, according to the observations of

this scientist, a cell develops.

Tt was later discovered that ncw c@lls can be formed
alsc by other marns, br means of muxliinlicction of ecrlior
created cells. Later on, wxler the influence of ‘e'iﬁ'!:‘{dv; |
this nrcsontation about the femmiztion ol cells fron none
ccllular substance wns complatoly clininated from biology.
Uatil very recenily, the opinion rel:mel in biocl:ry thet an

expansion {n the mmbor of cclls witain mn orranion ioies

place only on ascount of lissfhan %y the existiar cells.
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~ Fow we will briefly discuss tic process of cellular

fission. Toe simplest retaod of fissionzz appears 0 be

- ge=mlation. 4 pértigle is separzted fro= the nucleus, and

it pasées’ intc the ple‘?-.mal of the cell - i.c. on the edge,

ami it foms a bwd from vhich there grovs a new cell sinilar

7to the mother cel.;'..,.,

Other cells rmuliiply by direct fission, vhere tae

mcleus of the cell ani the plazwe inter-lzce eacli other

_ at the middle and become two approximately egual paris.

[ o. ~ . . TS "3
- -Final}y, the majority of cells muliiply “shemselwes by neans

~f indirect fission which is czlled karyokinesis (Figure 5).

Figure 5. Successive stages of indirect cellular fission.

1. P.’..a;m cr profooplaizmi is ¢ 1i~ring substance of any animsl
or plant cell, having the appearance of a seni-fluid, colorless,

viscous mess and consisting priratilly of albumins (0. L.).

(\
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Stidying the indircet (mitotie) fission of cells, E
scientists to date have tarne? their rtteation for the most
part towrrd changes in the nucleus. The nucleus in an un=-
Tissionedizcell rescibles a tynngjn"cnt wiiforn vesicle.
During the reriod of figsion, there are revesled ot first
vhin and thon thick threrls, sticls and Gves -iso-cal;ed
chromoaomes wihich menns “s&iﬁréé-boﬁies.” If o special - -
éé&eaiag agent is mdded o %he cell underroing fission (a
so~called "muclear™ colo,U thcn dhe chromoscmes alone uill

TP |

be colowen u%}e vhe swrounding flvid 1ill remain colorless.

:Me ehrorosones ducing en inlireet figsion of cells
senarates into tuwo distinet clusters iiich lomm: new nuclcei.
Setuect the nuclel in the cytoplafmx portitions spocor,  Thin L
is the end o7 the Tiscion. The nuelel In cnch of %hc_two
cells tllur; optrined coon cssue the - o wmilom

5 ey o s N S
tronsaroent vesicles,

o Tlpaee 5, portroying en indlrect ficglon, it can
at the greatest -art ia this
= 51l body from vhich threcds or so-collel roylilie sphercs
are aaivted. The bodiés vogether with the ray-lilte sphere

V -—ia 1

also are divided during the fission.

et significaence do these cc .nlicated tronsformailons,
walch tele place in the nucleus, have; and vhot processes are
involved in this connecvion - these guestions have not been
answerel to date. Thero is no doubt, howvever, that this

problen ol nature will be solved. In order to obtain a solution,

TPy
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, it is not necessary to cnter upon the slippery rood of
fantasy vithout any Zoundation, similar to the one on the

basis of which the geacticists-lorganites operate. lloc having

Picure 5. Successive stages in the indirect fission of a cell.

any scientific foundations, these bourgois scientists have en-
dowed the chromosomps,vhich are created in the cell during
the nrocess of fission, the exclusive property of transmitting

hereditary ocunlities from cell to cell.

Acaderdcian T. D. Lyscnko has pioven the incorrectness
of these represon’caz.ons. Hereditary cunlitlios are tranmiited
not only by means of chromosopes; this property is possessed
by any particle of live matter. Our work, as will be scon
O later, cox;roborat»s Lysenko's position.

-
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Research, conducted by us, permits the observation
of the figsion process and leads to conclu.,lona totally un-
‘/‘_/' s .
‘lile those represented bj the Virthovites or the genoticists-

=

orgonites.  According o these persons, the cell is divided

mechonicelly into two prris of ecurl valus. In getusl fact,

she piwpecess of fission mives birith Lo a ne s cell within the
b of the o0ld mother-cell. OF the o ney cells, one after
2 faghion gnnears Lo bc ag mother-cell and the othor the
daur,rhter-_gc_e_l_L._

In such a manner, g'.,ndividun_]_._;:’ggelon_ment (ontoszenesis)

et it

the cell berins with its formotion throush a series of

-——-—-—é—

&

stazes, fron the non-cellular living substonce or fron the

Living 1otter of the nother-cell gt the fie of its fission,

L:.fe does notb be;m with the cell, as was presented
1
/..\ AL
by V1r<hov, v with more sinple formations - f{rom ron-cellular

living matter. "The most simple type observed in all of
organic nature,® stoles Engels, "anpeors to be the cell; and
- it reclly lies at the basic of hizher orgonisns. However,
anong lower organisms we find a rmltitude of those which ore
situated even considerably lover thon the cell; for instance
tac protamcbe is a sinple cluster of albuminous mattor with-
ou} any :ii;fcx~entiation, as well as a whole series of others

and 211 tubular dlgne.”

Cr Susitior: "The lowest live substanzes which are
‘noyn to ug do not represont more than simple clusters of

albuninous nztter, cal thoy alroady ashow ull the essential

L/'.




appearances of lifc. uk

It is clear fron these words of Zanzels that he did

not consider the besinning of life w e in the cell tut in

('\i‘oms‘: muca more simpled in a elusber ci albuminous natter

vhich we call a living subsi:nce.

A TR ARG
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Darwin, who by his teachings on the develoovment of
nature destroyed peligious sppersiitions and »provided a
rational explanatioh for expeditious cons‘bructions of org-
anisis, did not touch upon the questiun of cell developnent

at 2l1¥&., In this connection, a large lacuna was left in

RPVe

Dervins teachings about evolutioa.

, A vhole line of scientists has grown up with the
theories of Virihov, vhich have reigned for over 75 yeaors,

R TR NN

S N

: so that it is difficult for them to reject accustomed ideas.
‘ ' Vinleio :
The follovers of Virkhov Ao not want to observe the existoence

el

P

in nature of 2 variety of simpler forms hcving nothing in

courmon with the cell.

The blirfsehing effect of Virihov's theory and the

e e b £ e 1 s ¥ [ S

slavich adherence to it on the part of certain biologists:

is so great that they protest in all possible weys against
even posing the problen of the cell's origin, rej ectinc-‘che
: possibility that tho cell has originated along the path of

: evolution fron a living substance.

1. Anti-Difrinz (Leningred: State Publishing lbuse for
Political Literature, 1950), pages 74 and 77.




In order to discredit this new question, tho Virkhovites

iden'hii‘;\j{ it with the unscientific :aﬁtasies of Paracelsus
(XVI century) concerning thio fofnvtion of a highly organized
being, like a mouse and figh, from stacnant water. Paracelsus,
as 1is lmowm, came up with a rceipo for the proparation of a
hormneulue, i.e. a little mon. "Talie a lmown human flwid
(this means urine - 0.L.) anil allow it to lecoupnse at first
in a sealed gourd, lufer in the stormach of a horse wntil it
begins to' live, ms, and move - which is easy to observe.
Yaat has been obtained still does not resemble a human being,
since it is transpafent aand wivhout body. Ilowever, if later
every day and in secret, carefully and with wisdom, the thing
will be fed hunan blood end kept consitanily during forty weel
in the same even lenperature of a horses stomach, then a real

live beby will be obtained..., only it will be of small stature.™

Ven Helmont in the XVI century presenied a recine of

the same type for the preparation of a rouse out of seeds

socked in fluid wrung out of a soiled shirt. Similar foolish
ideas concerning the self-birth of highly orgzanized beings
from decor:iposing water and any other garboge has nothi.ﬁg in
cormon obviously with the scientific theory of the collls

origin from a living substance.

I{ is well lmown thal new progrossive ideas countering

the 0lé ones have always met with and neet mass opnosition
o

1. Cited by Lwaltevich, The Foundations of Lifg (iosecow: 192%),
voluze I, page 85.

1
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on the part of recctionary seientists. Esnecially rzbi

i P poyors

opposition to thase leading idens hzas been showa by the
bourgoois secienco ol the canitalist courtries, vhich is under
- the stronz influence of idezliam and the church. Idealisn °
roj_octg the dialeciical-materialish theory of dovelopment,
"akes Lssue with the possibility of lmowing the world and
its laus, does not believe in the autheaticity of owr ow-
ledge, will not concede thot objectivé veing oxists, and con=-

siders that the world is full of fsubstances in the:selves!

which can never become known to scienco."l

Namely, becausc of this, bourgeois gecience to the
present refuses to accept the position that the self-birth
of simpler living substances is connect:d with tae develop-

men}éf cells.

In cg'\’trast to idealism, the pjjilosophy of dialectical
materislisia considers that "...there are no things uncscer-
tainzble in the world; there are only things which have not
yel becone lmown, which will be discovered and revealed by i

. - -
tae powers of science and practice.”

Soviet scientists, ianowvators, educated in the spirit
o%izﬂ.ecticza. materialisn, {reely crcate the leading science
in the iorld.

1. lotery of %ie AM-Unlen Sommuniat Pariy, Shert SowFsa
(lloscow: State Putlishing llouse for Poliilcal Literaturs, 1950), ». 107,

2. e '
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The achioveneats of Sovie’ scicice avre very great.
Thus, for exriple, our biochenists Acadenician . D, Zelinslkii,
lle I, Gavrilov, B. I, Zborsihii and others have cone close to
solving the very Lnmortint proble: concerning t;xe sequence
in vhich anino-acids (complex orzanic substonces) decompose
within the molecule (particle) of albwain and what the struciure
of the albunminous molecule is like. This question z=f stands
in direct relationchip o a second one vhich is even more

Iiportant - hov to coasiruct an olbuain by artificial means.

The first succeszful efforis at obtaining an abtificizl
substance similar to alburin were recently conducted @ at

Leningrod uy Professor S. E. DBrecler.

The tasiz of constructing an olbumin has considerable
significance for indusiry (the namfacture of artificial fibres,
artificial wool, artificial food products, etc.). This ¥orob-
lem has great significance also for science - biology, medicine
and agricultural biology, in part also for the p;oblan of the.
living sabstince. The albumin chbers into the comnosition of
living matter as the nmost inportant part. I{o;;éver, {ron the
siple albunin to the living eell is still a consilerable
distance. Oaly when this distance will have been fundanentally
masterod, only thénidll there be hope for the possibility of
utilizing an artificially obtained albumin for the creation

of sipler organisns, cells, and ¥ tissues.

Tho probleas invoivel in the development of the live

cell watil very recenily woio being sxaiing’ only at the




. Cytoloéical Laboratory, attached to the Institute for Lxpor-
O -

imental Biolosy directed by me.

"It is inpossible to proceed Corward," states Comrade
Stalin," and to devolop science without firsi underinking a

eritical anelysis of the old positions and wiitings of knowm

¥4

authorities."

Basing ouwr problem conceraing tie origin of the cell

upon the living substance, we underitoolk first <o criticlse

.j'}'\hta"'
SPOPAIN

the false *teachings of Virkhov wiose doguatic siatement about
the impossibility of life outside of the cell chained the

nind of the researcher.

Engels wrote: "Only by means of observation is it

i possible to explain how the process of development takes

i{; place from the simple plastic albumin to the cell and, sue-
S A 2

% - cessively, to the organism."

£ Cur leboratory set itseld the task of studying the

1<

orizin of cells fro: the live plastic albumin, fro: the

A -

living matter.

If one has a complex albuminous substance, in vhich
apart fron the slbumin there are also nuclear acids (enter-
ing into the composition of the coll's nucleus) as woll as
cortain other substrncas; 1if this albwainous substango still

doec not possess the fora of a cell, but is already prepared

1. "Reply of Comrado Stolin to the Letter fron Coursde Razin,!
Bolshevdls, to. 3 (1947), page 7.

2, Anti-Ditaring, on. giv., page 322.




to wadergo a noetabolis:, then this is certainly a live sub-

stance waleh uxior Zfavor bl circuistaaces can hot romain
vitheut transformation, without development., In doveloping,
it should provide new, qus:'.i tively ~igher fomis, pasaing

into the nre-cell or monsr 22 thon into the coil.

If, héwever, the pro’uaola,, }{or e clbuninous sub-
stance does not possass the a2bility for metabolizm: or if the

swroualings do not dispose of Uhe appropriate conditions

for "11 is = then it will die or deteriorite into its more
simple component parts, or wnder favorable circuastonces it

coa conserve itvsell, hide its possibilities for develonuent

(znablosis).

One of the biolegists {Professer lemilov) has wriitea:
w 'ow’lere, neither in the terrivle fk/ao ol thz ocean nor on
the cold peals of the highest mountoins, neither in the dense
forests of hot lands nor anywiore clse that life is so full -
nowhere can atier be born again Iroa %.‘e dezd, but everywhore
it originetes from other and oaly other living matter. It is
clear and it follous that we should fovever zive up the hope
of directly observiag the birth of lii‘e."‘

I uwador self-birth wo wadorstaal the formation of
2izly developed organisis fron dexd atter, then necessarily
such self-birth can not exist. Sinilarly 2 living a2lbumin

must first dovelon fron inorgzaniz matter, i.e. a livin

WG o . S W - - -

1. jley Joncepts ia Biglozy (1924), Colloctien o, 18,

1dueation® elition.
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substance, an? Troa thr liviaz subsicaen one caa areed the

developieat of cells 1aseh 1911 B of the most simple trpe.

b e . ~
Zagels conaideral thn! "TI 2t anr timo

will bLa

} e
clk

possible to mele brr chunieal means albuaizous bodies, then
thoy will certeinly roveal the apnecrzice of 1ifs and will
coaplete thelr motabolima no matior how weal: ox traasitory

they will bo. "t

AN

To reject the birth of life ot the praeseat tine, as
is done b - eertain sclenitists, only on the bhasis that nobodly
Acs yob obsorvel this birth: or, as olher soiznbisis lo, %o
clain that costenporary aighly orzanized niero-orsanisas

would devour all newly formed simnle living datter - is

slizghtly naive and wifounled.

Helmholtz nmany decsdos ago wrdbe: “If 2ll of oud at-
tezpts to creave organigus fron inaanlnote matler are wasuc-
cessful, then we - it seens %0 ne - have the right ag

ourselveos the question: was life ever croated’

Zagels for thic rousoa aaswored hiz Mlea leltiwoliz
spealis of tac Jall.are oa tic past of all atlampic to croate
: ”
1ife ertifielally, s toll of hias s ands sbpnly chilialile, ™
1o Zindeghing oo cnfing (waniagral: State Pudlisiiyy louse

for Politleal Literature, 1947, wnme 4.
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aad stors o create - Ui

chumical reiseas coul?

ct whers to Tial thet division, that

Mooz wnlehr liviaz mesber censts Lts dovelopment

' y 0
;

wxo Lo anovher problaem. Fhal physico-

savrolish Lomediatoly the developmoent

of a l.aving substonce froa inorganic novter?

The eloueats Zoon

contiaue to exist; the ©

’3

'-’
.J

wilch die Llive preto

12 devalons

g.nozadure «ad air st reasin cou=

paratively litile chs ngqcé. In old timss, the liviaz sub-

st.nco could Jdevelop o0

Ly wader eozilblons where the taier-

ure 18 aot too Righ, sines ot igh temperatures tae ba{.\ﬂs ~
Cm‘}:—‘“ﬁ. ‘(L h . ‘
#odi-un and life becones impossible. - :
In such a manner, it is difficu’t to state that after
the developacnv o{ eells on the earth there ios disapneared “— ]
e possibilivy of foraiaz a live substance and dewvelop fion
it new cells.
4
-
'
R
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In orde‘: to e:-:l ""m derivation of ‘cell fron
lim m’hter, it is necesx"y first of =i %o study the

v h.vir.o' substance _iusali‘ and accv_ 1 zgen in nmd ma"

| mnpproac.z an ‘dmerstandm_, o ..be tem "l.gvm" ;L.ute*" il

dii‘eren.. uvs. I is “00855317 aoovc all o ull‘O'J avay

hamfxﬂteac.z..nas. o

en .
Yo do not h._ve to waste any tie fsr an exol nation

of. the or g::.n of the 11v:.nb subﬂ"ﬂ tence fron the relizious
p:)}n.. of vn.eu; in-vieu of its wascientific basis zmi: idio=
t:r.sm. " The n“aallsus did not go much fur%;her thaen the reiig-
1ou.. re')resen’catlves. 1.1e‘f exnla v_:eu the o..e_o::'u:on of l
by the prese ce inslive organisﬁs of a special lz.i'e—glvmg
R ’ T - .
power, a non-mterlalw s..:.c "e.melekh:~ ® w‘aichf'is' mc naze
jgiven by. Yhe vi. uﬂl.a.SuS o their non-materialistic origin of

all life.

. L)

The vitalisis coasider that the living rganisn is
not suluniinate v
laus can not be studied, that they are impossible to learn,

!

since they are sllegedly ruled by non-materialistic forces.

The terchings of Darwin and» nevy adv':mcos of biology |
ortrioutod destructive Blows to $1a vitalist teaching, so
that at the d#ent time unemmouflaged vitalist delirium is
net with on].y rarely. |

~the concent "l::n.nb mﬂ«.m ® s:q;nii‘ie , Verious researchers ’

v the genorel laws of nature, that biologic’

v

Cranvads

o b e R

S s A i e BBt SR

034 0T e

i b

—']u Iz

e




L[] ('] . t\
- " . . g o ot ati ot Een 3 . o, -
: o During the strypie gainst vilalisy in seience, thore :
. 1
grose aaotier exira:isi ooy ~ the dechanistic direction ]
. of thought, viich in "e"l:. 7 did not procsed far Iroa the 2
- ’ g
.. idealistic 'taechings of the ¥ t:lists. Tac nechoaicists- : X
' '
-~ SR
B consider 11v1_.-* nrocasse mly as. a nu.nencal conbinztion -
. ' Ca i " . : ':
of unchenredble particles. BN :
a . =
' 'I‘hey loox upon the orgn saas a simple st of all
' cells, u‘lereas in re'ﬂ 2lily the orjmaisaiis a comlex sysue“ £
u‘m m..n:y' ass ing mtem... and e;:'..er;.al connections.
. ‘The mechanistic toaching does not aceept the idea . -
: . 3
£ qrelitwi ve, '\,voluulo“ﬂ“'j lea‘as in the develo*):.e-it of 1
i azture; it is a most’ mr.nmd. aati-la ...m_s‘a 'l:eachmg against
¢ waich a most clec* sive siklwle should de wxzed. ) 3
3 - tm.or“unatalj, mechanls 101“... in b.olo"v occunies
even at e n*esent ..J_..e qm»e a 1 arze :lace. 1‘9 vf‘evprese'nt o
3 dcur, so::xe ololon,...-s _contiame to h‘l.l..dly boy- be-i‘ore me author- R
%‘ . \~L . ‘. oA L”
£ - ity oz tne mechanicist Virk._ov. Unuz._ very I *ecentlj, nevw : 3
: work in cytol OJJ' 3irected oamsb the old 'hradn.t:.o“" PrOVOiT
: Y SRR L ) . 3
ra‘oiﬁ tiacks on the part of the 'Izr.cnov;tes.
{ e s s s . 3
: How Joes that parv of the scicntists approach the
: o .
pl}\blem of the living substance? »’
3 ? ’ - 3
e 1. Cytolozyr - tae science concerning ths z"ore:mtion and liv- ;
. ing menifestations on the part of plant o .._d animal cells ]
- ' :
H 3 < -
u (0. L.).
- b -
= o T R L TR S Y e s It~ SR T LT DRAPLEUMECRLIC Y L e S ORI RIS SN HPAGE L%~ =3
!
i e AN L ,M,S . Lt g v<.,,u T Y L e TR s o i o m~




ol

- 3 -

_Cgr'be;m' biolol"-"ﬂ (for excuple; A. P. m.zel and . L,

"Koltsov), relying upon nec’m.\.‘ustic nosition., s 4o not bel;.eve
: 4dt all in the possz.b:.l:.ty mt b art:. teial albumin ce.r: ba
~oreatod. .Lue,f base their- d:...ael:.e;. upon 'l'.no fact nha'b the

‘ nlbwnin, as :.s lmown, cons:.s’és of.‘ twenty mn:!.ao-ac.uds u‘u.cn

repea’o 'h'.xémselves manf ‘ca..nes. "In vhat way the mmino-aeids

;oin to ooﬁpr:.se the albmin 1s untnown.

. Thaese scicabists asswue that the oaly way artifiecially
to obtoin an albunin is "ol*.e blind combination of amino-acids.

The' nunber of combina’cioas possi.ble is congideravle and per=

«h.':ps m..llv.cm of yea*"- world be ne.de x for the mechanistic-

sciontists to hit upon the right combinatioh thct would give

2 lrvmrr albmnln. .‘.")is, of course, is a reterdation of

sc:.ez*:ce. Certamly, when attempting to make an 'albu:*.in or

‘a l:.v:.n., substance, defm:».‘ce rules ma..'b be na:.uto ined ano.

-adhe:'ed to. It is mp0531ble ‘o mix t‘ne az o-acn.ds bllndly.

Tae pro uoplafn is suoc"" incte not oaly %o paysical bub also

to chemiccl lays, and olso bicleglool laws. Soxe sclentists

R . . SN s ..
“forget this and consider that the protoplagmg is a sitple

mixture of chemical substances.

Engels himsolf did nobt male any experiments but made

uge of the collosal amount of factual data that had been

¢ . - . . I AN
qollcr',bml by scicnces o systematized it and cans Yo the .

following conclusion: "The conditions for the exlstence of
the albunin are necessarily more complox than the conlitions

for the existence ol cxy othor wnlon wlil: cardea ko to us,

“because here weo havo to do with aob only new physical and

o
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Figure 14. Development of eolls in aliaria of ciiclha's e3s.

cienical nroderties dub also :qith‘%tlzo fuactions of feeiiag

and breathing..,"™ that is with biologieal propersics,

Armed wdth a dislectical-nzterialist outlool: upon the
world, directel by the teachings of lhox, Igels, axd their
geniunes-co;:tinm'bors Zeaia a2al Striin, the leuding Soviebd
scichtlists pose aznew tho proulans of the alumals 22l the

~liviaz substaice.

CEPRRe. G0 84 S 4D U S A R W W

1. Dialectios of ilature, 9n. Sik., Poge 243.
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"2 contrast to zobepiyrales, dialectics loolzs upoan

aature 2ot as a maintenonce of peace and mot:.on..essaess bu'l

s eatene -

as a state of coni‘.utwus "Jov:=:1<mt, ceaseless rogcnerympn
...nJ transfo;-.ntion, vhere things orig: inote and dovelop or

" : . . . 1
decompose and e having lived th i :c."

Sow'.‘c't' bicichcm""s have atta:‘ 164 esasiderable.achiove-

sonts in t’m area of gvudying the .mtabol:.sn in living sub-

‘stances, where processes of formition and deconposition

occur. They .mve eale cloge W 'cﬁw soluvion of the riddle

‘ t‘l.cm to del:.ca'bel,/ congbruch 21 allbwzin, They have bsen sue-

en'ss am

cosaful in mn.ulu_.,, waler arvificiel eozditions, substaaces
simﬂar albuning. These are very close in their proper-

ties to _'bhé :eal albuwain,

In our laboratory, cells were obtained wiich hod

s

V-

cloped fron non-cellular liviag matter. The living substance

is a material consisting for thc most part of albwnmins which

é:.plaius the processes o metobolism, i.e. simulianecus build-

" ing =" Ceconposition. Living matter is present in each eell

25 well as outside of it. Under favorable condibions t‘uc%l.iv—
. .
ing subsionce ide of the cell through a nwber of siages
develops into cells. Under unfavorzble conditlons, the live

aliminous nmass doos not develop and passes on into more

»

1. Hisgtory of the m—Un:Lcn Coirnnist Party, Short Course,
o0, gits, page 101.
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simple foim whleh do no‘; produee cells bub decorposes and

mey serve ac food for a developing live substonce and for

colle.

The uell=lmoin resoarcher into boing who lz.vcd ..n the

uiddle of the XIX century, the materinlist llegel, divides

- the history of the origin ol cells iato {two parte: the

fornation of a living substanee from the irorganic world

(the derivation of 1life) and the dovelepneat of eclls fron

‘.'Living aatier.

{i.e. SOll=birth -

"To reject spontoncous erealtion
C.L.), means,” writes Hegel, ™o accopt a miracle or divine
crection of life. ZEither 1life is seli-creztec on the basis
of thesc or othaer legal norns or it is ercated by the ol-

. 1
nighty povers.®

Placing conSidcx~éble inportance upon tie Eurpdthesis
concerning the origiral sell-birih of life,' «egel proved the
nceessity of accepling pre~colluler forms of lii‘e. A sipilar
pre=ccll forz ol existeace on the part of living matier is
the monera, preserved - cccoxding to Iliegal - also in owr
tines. The woncsa, 28 e T writes, is the sisplest “organim
without orgens. Only su.  .zogeneous (i,c. waiform = 0.l.),

rcally still wndifferentiated orgenions, belns very close to

LS. egel, Unbhoad Siabu of o Lesli's Snoetlon (4.
Potorchurg, 1909).

L cr o PR WA e aid s Yok




5 @ ~ inorgonic: erystals in thelr molecwlar siructwro, could have

S - originated and Ly means of o first birth becone the pre-zncestors

o o:‘;' ell siimlc orge.niﬂns. Fupthor in the developmont of these:
) prob:.ont.. (procursops of the cell = 0.L.) a more important
}proccss weg sbove all the formation of the mucleus in the o
structureloss cluster of the plas.':on.l ”nys:.cally this cou.'l.a
be pietured in view of tho strengthening of tho intemal,
éaxitéal pnrticies of the e.lbﬁnin acconpenied by changes in |

%  the chenical corposition."?

And 0, in the opinfon of Hegel, it follows that ve |
i o : differentiata among two elementary types of orgrnisns in

their historical secuence: non-nuclear pla,@atic clots,

vhich he calls moneras or cytodes (pre-cells); and cells -
plaﬁatio nasses, holding themselves firmly.

Engels, on the subject of moneras, writes as follovs:
"ESa Non-cellular things begin their formation from a strplo
albnino?s c]:}lster, energing in this or another form firon the
paendo-h;é:s.x = fron the monara.“3

OQur laboratory besically is engoged in stwdying tho
processes in the transfornstion of living cubstances, ha foun-

dations for shich as we have seen are albwminous bodies = in
the nonoras and in tho cclls. '

1. Hegel had in mind living matter in tho form plasson (0.L.).
Sls) 2. 2. Hgel, g sihy

3. Dialectics of llatuve, gn, gif., page 245.
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DEVILOP:ZNY CF COLLS RO LIVIGG MATIER

The developniient of colls during the on"cdgenetic period,

i.e, during the perioa fron their birth to their death, has
in pert beer studied. Cur efferts have showm thot the ontp-.
genotics of a cell giould bo underctood as its develop::iexi;!:i
fro: aliving sbstamce. Tt ig more 4ifficxlt to stuly the

]
somcalled phiylogen - of the eell, i.e. the history of its
devoloprent .rom .the originel i v‘ ng substance and how this
process gradwlly 'i;bok place mll:.onu ol yoors 2go. Is it
possible’ to appz';aach this problen along an e::periericed path?

| Obeemtions that have been made of the devalopmem;
repetition of the phylogenesis; Zmcmor ‘fw ,{\) that in the develop-
ment process of the multiceliular living substance of an animal
or plant there ‘repeats itself in a somevhal differenty appear-
ance (in correspondence with the new conditions of the sur-
roundings) the besic moments in the history of crestion of
the given appearcnce on the part of the animal of plant.

N As an a::e.mo.f,ve x:ny){take the so-callod stage of the

QiM (the stage ofthe doulble- stuskon .:it), thich is

rertinent to a vhole series of anincls in the birth period

of thoir develommont. The M :l.u kirtly orgoniszed
anirals {in tais category, also man) is corparchle with the
farmation of the polyp or t.‘m W»N% m@g organiens,
e body of those mimla, 3us l.t.te tho M Iopro=
sents in itself a dw}.—em ::it. A sooond exaple in this

e
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branchia

’ » ,con.necuion appear 40 be uhe/md: appertﬁres a't; ‘the b:.rth ¥
a mang they reming one of the gills of a fish, Similar in-
'st,.anccs are many aad can be cited,

On the basis of these obser\iatiOﬁs, a Vso-called biological

. law was evolved. Adccording to this 1aw, :.ndiviaual developnent

(on'bogenetics) oi‘ each person is realiged through 'bh.:.s series
E _of foms, which co*mrises his total appea*uzce, in ‘bhe process

of Phylogenctic evblut:.on fron a smpler forn to the lateet
charactorization. h

Hovever, the "on'boge_net.ics do not completely repeat

the phylogenes s, This is similar to the wy in which the

' dovelopment of any organism; on the one hand it changes under -
‘the influence of transfornations in the coniitions of the
i*surrotxﬂihgs;‘"k:n—the other hend it is subject ‘o he::edn.ty

which also ia inflﬂencad by external surround:.ngs.

At any rate, undoubtedly, ,the basi'c lines in the onto- -
gonetics of éach separate organim repeat the phylogenesis
in appearance. Since this is the case, then why can not the
process of cell formation be repsated in the organismll-
the very earliest step in the plnrlogeneuc (historical) dev-

elopmnt of the organisn?

There is no doubt but that in vory old tines, life
w8 %o be found on this first step of develommoent at which
thore were still no cells tut vhere only non-cellular 1M
mbatanou edated. Froz these in the course of tine, thore
dovelopsd the earliest roneras anl later cells. This stage
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ghould have its reverberation in the ontogenetic devolop-
ment of contemporary orgoniecms. In their individuel develop-
ment there should be such a stage &t vhich M0 recl cells

exist = the stage of a non-nuclear monera.

Our labora'bory traced the beginning stagos in‘tha‘
i indi\rl.duai davcldpmont éfAvarious vertebrate "a‘niz‘r.als. The
eggs of frogs wore also observed and also the eggs of fish
and certain birds. o B

It is us u.l in ma.uals or books on the dravelopnent
of 1ife to bogin tiis process by geseribing birth as an ine
direct fisvion of éﬂgs, arisiag a ..f“ter its i‘écundétion. : As
a result of th:.s, the egg is divided "splmters") :.n'bo ever

i

smaller paris - blas uo\m\eaewaes

However, more accurate observations showed that at

X the beginng.nwf;f‘ an egg's ;cvelopment)ﬂﬁfs”no‘d reduce itself

#i. This splintering process should not
be considered as indirect fission. The process of ezx dev-
elopment and the formation of the fubure orgenism from it
begins with the living substance of the egg. This takes |
place even prior to the fecundation of the egg and the entry
into it of the malc half of the cell - the spermatozoon.

Ia the ogg, as in any other cell, there 1s o mucleus
which here acoording to old traditions’gslled tas SabdpestcLe.
Still during the last contury, the fusclan scientist V. V.
Zalenskii obsexved that in the esrly stojes of the egg's

developrent, tho EAsbl yosicle Lo lacking and appears only later.
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m.to éven before i.ts Looundztion th ;mbsmco of 'the vir

= s the; eg;g represents a call Zovoid of a nucleus.”

- FIwea -

&:leml.ii wroter "Duriag one-iall to one-guarier of an
g into the

. hour after aepo?aming thc/mnbryd, 5 it 1o possidle to

*(*t

WIAC«

vesicle(the nuc!erus of tho egg cell) "'ha ‘\vosicle
¥ b haa disaﬂpeared Mter the di.mmnea: ence of the M@l@

ok

In mach lator wrks of other resoarcbers, the fate

of thn chrmmtin (nuclanr substance) was traced. At first,

there ‘cakes place a strong dispercion of the chromatin, vhich
can bs seen only after careful stuly of the m.muuo naclear
rmins. It is ncoessary to add that prior to the fecundation
in the egg, very little chromatin is available. The quantity
of tho latter growa in proportion to the dcvelopmant end grovth

of mcla.. Our observations, .derislken dtuﬂ.ng the

very mrliest stages oa': developnent in artificielly inseminatod
sturgeon eggs provided uu wAsh anclogous results. If the
carly stapes in the developmoni of egrs are really obscswed,
one sces the absence of a formed mucleus and this is in all
ocertainty the pre=cellular atege in the formation of an egg
oell. After fecundation, there takes place another ‘mge.
#omniod by the fermiiden of the muclews, the stage of the
“fenale promucleus,” i.e. the forzation of the ecg cell. In
steh a mannor, thoeggmhihdcwhmﬁtmm
through tho stage of the monera (Pigure 6, 1).

_1. Vo Vo Zalenskii, Hiatorz ol ibe Develetusds of tha Staxlet -~

I, hcyonie Developrent (Xasan University: torks ly the Soclely
or Reoeerch into Bedng), wolwe VIII, Jo. S, 1875,
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Vo shall nov pass on to ¢ deecripuz.on of uhe mmerous

phases in the dovelopnent of the nuclous from the disseminated

remains of - shromatin,

Durds , the 33 mimtes after artificial focundation

-of the ﬁgg (rce) of the sturgoon, one can observe onlytha | , o La

éy'baplaml in i%s animal pert (in that part of the egg, whoro
the formation of cells “alkes place) this cﬂbplasm hes the :

ety ! Al ‘
q:pmmnce of M (having been ee.lcwr om.;,- m.th o o

cytoplasmatic color) The nuclear substance - chromatin) does

not mani. sst such an Appearance. The cytoplasm deconposes

evenly or after the fashion of separate islands (Figure 6, 2),

which are focund among a very fine granulousness.

-
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_Figare 6. Devclopmont of tho en: cell.
1. egg oell without nucleus (monera stage watil oc\mdat..en)

2, protoplagmatio lslands (during 35 mutes after focundation)s.
3. rey-live distritution of gramloucness (Curing >* winutes);

4. Cormanceneat of muclemr forcation; 5. nucleus foraed, ' : ]‘ T 1

1. ""hoplm potoplas: of ecllular body, surrouniing muclous (O.L.). -

R R o - -
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In the so-callod vef-'ete.tiirepart of the ogg over~

loaded by the yolk, whick ‘nl this tine hed been eons ered
only as naterx.l Jor fceams the yb"-'s g“a..mlousnes.-. -

»
AI‘A. ~s
-

l:.gm‘.ly eo’ensd n:,r “hc mclear soissinz - lies in $he nidst -

J

23

of t‘xe 'orotonl-'s:: uh"r* is -m-n'l-»r ‘ao threads. The gramul-
ousness, as iv a_ proac!:es the ar:‘: 1istie nole, beconcs i‘iner
A I4

Pt ‘_.‘,

'mrl f‘:.ner. Part of it beco“cs ccl::m br T.hc m..clm pigaens,

‘.nd e o..:ze. '\.,.rt by She

?
&
ck

&

[

A ¥ )
[6p%

Pl

3
il
13

- chonges.  The :}’l:Oplas"".;._'_;_i; gramal ousne concentratced n
- the fom ¥ ._y., ¥ithin the ceatral point cr" <he c5 A%

e sreias of the “:‘clc*“ wyns ere

.- La » oF the rey-lile crea, there .
W‘ME& LI IR Y N /‘—R"j“el . B :
appoars o Ewddepaatiiich Decores eszomal by thc oyloplas-

ey

~zstic pizment. The ba; reTesenis the '111:,:’.:.1 ciege in the
fo:-.:sation of t"e pusleus an is czlled a Mincar frac! or

L a i I

a Iv.onn"cneous (waizorn) nucleus {Tigzure 6, 4).. T4 does nod

.a

Fn- contein the nucle:u subsionece - chromotin., Tae linecar

.

frame grous; the 'gra.gulousness found around it in th~ mroto-

plasn £ills tho linear € eneanl valle £illing the linear

- frome, diceppears i‘ro:w the surrounding par‘l;. The "granular

nug.. eu'-“ (Fi 3u.re 6, 5) nakes such a picture. The nucleus,
dlsappearing-a'hx the time the ezg cell matures, it is next

foml ag-g.a.n.

This pwcess o nucloar developnent in the egp cell

on a higher level. reminds one of the devolorment procrss of




pies ¥ goih e aid
e AR TP XWWW%’(‘ :

T

e e

v e swe

ST T T i e M

- e FX
N vCLr Ieexi’t

]

a muclear cell described by Minchin (1923) ond Hegel (157D

0]

2 oa the piylogenetic (historieal) develop-
nent of cells. :inchin cclls such 2 “gramuler nucleus® by

the pame Yeorious® miucleus. o

The mucieus of the ezz coll &o*’:elo}:s; in tie ::nmalz.s-
tic partl of the :holc egs cell. Tac q.iestién noy be asked
as to hq,"ffthe deffelozﬁent'pmcess takes p;l.adé“:‘.p uhe vezet-
ativa 'part‘?' of the eég, whether this part of-the egg really .
is devoted only for feeding the ess ceil oi are né: cells
fbmai -there Wiich paﬁ.lcipai:e in the condiruction and for-

mation ol the erbryo.

‘The question as *: how the growth of the nuclear sub-

) . ° .‘\ 'v ; . . 3
stance proceeds amd how this zrowth affects the. morniological”

changed in the yolk mass; is very interesting.

"After reading a whole series ol literature on this

- subject, it is possible to condlude thai. the ycik has such

substances as vhosphoric acid, nucleoproieins, and lipoids
(also containing phosphorus in their composition), i.ec.

" -

largest arount of yolk has been collected (0.L.).

3. lorphological - pertaining to the inteinal appearance and

structure (0.L.).

'1. Tae animalistic part of the egg coll - the part with little yolk (0.L.).}

2, The vegctativé part of the egg cell - f-bhat‘part in vhich the

Ay
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tho substance which can serve as material for the consiruction

‘of cellular m.:l2i.

On the bas i o& our experin ‘enus, :w becauie clear that
the membranes of yoll: particles contain as part of their

are uﬁaa_ly r:.ch in nhos—

composition nucleic acids uhich

phorus and are a part of the celluier micleus.

~ . Other ‘o‘bservations o ours chovel that the yolk gran-

Cn the 0“16 ..._nd, gr..zmles

rw-'

‘ u'LOusneSS nay be of two 'hybc S.

are nroseuu in the yolL- they are co}.ov'e& with f*uc vignents

as usually eek narus of the nu_cleus in the cell. This
'gramﬂ.qusness hes been naned nuclear gra'.tmlousnes's\'b:r'us‘.

~ On the otker hand, along m«.h tae nuclc& granalougness, uhere

apnears a granulousness thau' is colered \ﬂuﬂ a pi gmenu usually

'\‘7'1 KPR TR B

eole;-a.ng the cellular cytoplas:.
: been dee:.gnateo. by 'bhe nane cyr.onlasr@.c (F:.gu.re 7) by us.

Suc!" 2 g*anulousness has

(.y"uoriamz—l’.:.c granulousness concentrates in the nidst
of & mass of yolk gramiies. In the cen'té.' of a cytoplasm,
forned in such a ,iaay; the ruclear granulousness e¢ollects it~
self in clusters. ‘
| and transforn J.nto bags; from these lattér, nuclear lobules
are formed, and later the whole nucleus. The nucleus further
_on divides itself just like the nucleus of a reguler cell, i.e.
vy indifec’a fission. This whole proces’s' takes place in the

vegetative vart of the cgg. Sueh is tho rocorded plcture of

The clusters of nuclear gronulousness unite

- k‘hat 'later‘ ".'._a.’.'te's pla_ce 'x;rlth» i:his, dusal 'bypa, granulousness? .
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cellular developient fron gromulousness and the wlole nrocess
of cellular fornation in the egg of 2 sturgeon. Iow doos
the process lool: in comection with the development of cells

in the egg of birds? Vhereas in the gggs of fish the yolk is

that is concontroted for the most part in one (vogetative) half

cf the egg, in the ezgs of birds the yollk represents a nass of

spheres surrounded by the albwnin xxiiqzl is closed in a cal-

ciferous cell. It is alusys possible to £ind a trace of al-
buain in the yoli: « this is the embryonic di'élg, in x-.éiich the
‘fr_a‘:g.nentation processes take place. Up to the ‘present, it
was considered that o1l cells of the ezbryo are formed only

NN
-

Zprm materials in the exbryonic disk.

- The above describad obégrvations, undertaken oa materizl
ffor.i the eggs ’o"i‘ 'fish, };ave shoun that the yolk reﬁa::esénts not:
only i‘eed:ing naterial but also a living substance vhich afte:
developzier;’b transforms into X cells ﬁ_s.ed for the construction

"of the embryo.

These data allow us to assume that the yolk of birds
also represent a living substance vhich has the capacity,

under favorable circumstances, for development into cells.

This aémnp‘bion .explains the rea.;son for the lmown
fact that cells are fownd in the yoli of birds. These cells,
net with during the early stages in ’cheA egg's developmen'b,
have becn accepted by z:iany scientists as cells which are

developing fron the spermatozoon which has entored into the

mixed with protoplasn and distributel in a gramilous appearance

idaidst
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egg. 4s-is lmbxm, during fecundation, not one b a multitude
of epema‘bo.;ao*xs entor into a b:.rd's (e Howover, a careful
stud,,' of the yolx in unfocundated birds' er'gs 1as chown that

there ex:.sts mside of then a nunber of cells, of mster_nas

R origin.

. Figure 7. Forma'bio-m of cells :';‘rom yolk granules in & sturgeon's ezg.

1. _yolk granules decomposinv :.n‘oo 2 i‘mehgrg_nulousness, N

: 3 : ,‘ 7 2. = 6. fine gremulousness collocts into clusters from which

_ oslls develop; 7. completed colls; 8. a cell, developed

o e e e g 4 R 1% S o

_from yolk granules, by way of indirect fission.
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In such a manner, the hypothesis on tihe origin of

theso colls {rom speimatozoons muct necessarily be rejected.

The yolZ of a bird's gz, after a magnification of
400 tines, represents in itself a nmass of yoll: granules
surrounded by nembranes. The membranes of the yoli gran- |
uleg, according to ou.rbbscrve.tion, comprise a substainee
of Emme collular nuclei - a nucloar acid. The yolk
granules in a bird's egg uni‘ce to form yolk sphores, the
dimengions of which are elong the saie ordor as the dimen-

sions of cells.

+

It is still necessarf_/"bo‘mention that between the
‘omb_ryohic disk ard the yolk mags in a bid's ezg there exists
an apporture waich is called the sub-exbryonic modwle. This
su'b-em&yonic nodule is filled with ﬂuld our observations

have shewn that the yol' spheres frequently £211 out of the

mass of the yolk .zand into the subembryonic nodule. It became i

apparcnt that these fallen spherss develop -and in this develop~
. . . ? )
nent pass through a2 series of successive stages. In 'b‘;1ei;§
. : » . : 7
niddle of the sphere, in the nidst of the yoll: granules, a

protoplasnic center is formed (a nucleus) vhich consists of

-2 fine gronmulousness; then the granwlousness decomposes into

regs, and in its conter there appears a microscoplc point of -
‘_'..I...‘ ".\‘ o

o ‘. o s .
a bag eolored with cyloplasapilc pigment. This bag grows

Yo the size of a mature nucleus. We call such a bag, follow=

‘ing lMinchin, a "linear framewori:,” i.e. a nuclear beginning;

the latter then is filled with a nuclear granulousness and -

forms a "gramilous mucleus. Under the eyes of the observer
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vho is studying this procsss wath o mderoscone on tho basis

- of adrop talon from the yollz, the nuclear granulousness
. P JouLL, uie

moves again from the mucleus to the cytoplasn; and a young

cell is formel fron tho nuclear granuloucness in tho cyto-

plasa and from a nucleus withoul any chwomatin, wvhich is

characteristic for tho yousz ecell (Figwe S and 9).

In such a wey, we havo observed how a cell develops

from a yolk sphare in a chicken's egz. The same results

" wore achieved in our hbora‘cory_thrdugh“ the utilization of

piocesses wh:.ch took place :.n the yoilk spheres o,f! a spar- B
)(row's eges. It appearedl 'bizat the capebility of fofming
cells was bresent in the yoll splicres of all of ‘the sur-

: che Si‘ the y‘o_l:., - Par'b' of the ppl;ores,\»» ho:-xevgr,v -decompqse
and gerve!appa.renﬂ.y &s f.ee&ipg raterial for» thé eubryo.

N " Cells, o‘b:baiﬁed fron yolk éf;he_r.es, POSSe8S ﬁuclei, -
m’.‘hﬁé":‘zromosﬁme‘s‘vﬂlic‘n.in q@mti‘ay and quality .ar'"ekno’t d::.i‘—
fefentiatzad fron \thfa chromosones in the ordinary cells of
bird organisms. This fact has provided ';mp another blow
against }.‘eismanism-&-brganism, vhailch bases its reactionary
prezentations perfaining to ths "eternity of the embryonic ,_
substence® and coxicerm‘;zg the allegation that heredity is
ccpable of transmiting itself only by means of the chromosomes
duo to the claim that each new chromosoumc originates only
fron an old chromosome and that new forzations of chromosomes
allegodly never telke place. The work of 6ur laboratody shous
taet chromosomes can orizinete not only Ifrem other clromoscnes

bud also fron the living substance in the yoli spheres.

et s SRR




L s ) MDA e e it 2
e S S YUERES AT Rl s ]

e e e e

F R MU T e

44 pemres =

Figure O. Developmeat of a ccll from yolk s;vncreg;___

L and 2, - separats sphares ..all:.nv _fron the yol.' mass;

\ 3,.&, _!ﬁm.ﬂ_mb? nni.flf' of nuclear i‘omat:.on, 5 - co:.-xpleted pj;

. | _cell; & - a cell vaich has developed form a yolis spaere, ,

— Batntuniamisi ol E
_3n tho course of indircet fission.
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- Zoma dnto eells, we beogon 'ho}( obsorve one axd the same spiere

In order %o clinminate 16 possibilisr of ervor and

-, in order to £iaally eorroborate that the yoll: spheres trans-

(the eculture was developing under the miemiscope in a thormow

X état,yl natntaining the temerature of a chicken's body) and

| Figure 9. - Schomateoa the osrigin of cells fron yolk spheres: Bt

'1. = the yolit sphore; 25 - complete cell, in process of fission.

Yecae confirmed in the correctaess of owr preceding obser- -

vations. Three yolk spheres, without any traces of the
nucleus, were pivtographed over a period of one howr ond

35 nimutes. ‘then they wouwid change, we photozraphed then

1. Thamostat = a box vhich nmaintains a coastant terperatwre
with the aid of spocial equinment (0¥ L. ).
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o cpain:  one sphere nou vas in the stoge of a lisear frave-
worlk, the second in the stoge of o joung cell, and the thind

) 0

remsined t:i't}:ou't any chaages. Those observotions undoubt adly

preved w0 us that yoll: syiaores in tielr Gevelopnent gan pro-

vide fully fommed yowng celle (Figure 10).

Apext fron uhc wrecc‘.in {8y WO t::eceu m;b Jol splieres
zat have follen not inw e suomo.cyon:.c noaule, tut between
two layers of eells in 'c e embryo, dovelop along d fi‘erent

lincs: ‘the cclls arc formed not dowelly from the yoll

sphere but from each granuie locked In tais yolk s 8 160G,

e were able o traeé how a 1ittle blood islamd is
formed in tno embryo froi tho ~'ol" sphere that has fallen
: between the exbryo's layers, how later this blood isl:.nd
grouys; 1t bullds the walls of o wvessel, vaereas the inter-
nal gramﬂ.ous eonstruct:.on decanposcs into separate cells;
«-ﬁ finally unc.er tbe ayes of he ooservers e oom.».etely
formed vessel appears and inside of it are blood cells or
erythrocytes (Figure 11). |
In order to checl: on the observations concerning the
process of déve:‘.ogmcnt on tix pwet of blood-cnrrzfing vossels
end blood from the yolk, ws have worked out a speclel na'hhod-?
ology for observation thrugh o nic;a;.cetis epperture placed
in the ghell of a living ezg vhich wes developing imside
of a therrostat. Tho observation was conlucted with the
aid of a microscope - an Witra-opacme ons (Figure 12
O wder which the object being obsarved is lighied not fren
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below,mz as is thc.casc with a reguiar micrdscopc,
tub Lrom ﬂ)bvc,’ thich provides the possibility of ubilizing
| nat only thin eross seciicns o iniividwnl colls but also
mtzm'spé}exzt cbjccts. Tor axmuple, wider o ulira-opaque
* mderoscope ono can obsarve a hwuon hoal asd sce the ‘g
: calis,' Wlood-carrying vessels, and even the blood ecarried
. ,igaide of them. With the aid of {ais mothodology, wo were
"abie to trace tho mﬁr in vhich yoke spheres and yol:é gronules
- gre transformed fato cells, how hemoglobin® is fo:med in

- _Fizure 10. Developrent of colls from yoll: sphores,
3 = yolk spheres ¢, b, ¢;_ 2 = fron o photogreph boken Surlag
_one bour and 35 nimites. The spheres "o’ and %o trensformed
.. Anto celis "y ? and "o)," wploro " ? ranained without chango.

| 1. Lamoglobin ~ the redder substance in blood, eonwuz in
‘the red blood bodies ("corpuscles®) - erytiroaytes (0.L.).
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these calls, and how thoy develop inio red blood zells and

walls.

Research on tho livins substance vhich espears during

the decomposition of the cclls themsclves also has a con

sidorsble role to play.

decording to Engels, "... a truly strucvureless
albunin fulfills all of the existing functions of life:
, €
reparation of food, secretion, novenent, contraction
? 4 »
: -
reaction® to irritation, mdtizlication."
" Engels closely connects life with the slbumin, which

docs not appear in the process of decomposition - doterioration.

- Engols was certcir thai living substance was also aveilable

vhere there was no cell.

The existence of non-ccllular forms of life in the
organism corrqborates a vhole nmumber of histologists whe
have studied the tissuss of tie orgenisa: V. @. Sclmidi,
A. Bogdarov, V. D. Lepashkia, ¥, Yo, Rubashidn, legell, Styd-
nicma{xﬁ, li. Heldenhein, et.ol. They reject the allegation
that "the cell is the last morphological elezent capable

1. Reaction - respozce of the orgaaim to externcl or internai
irMtdtion (C. L. ).

2. Dialectias ¢l lziure, gp. glt., page 13.
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of life activities,” as was clained by Vividov, The above .
-

listed histologists clainm that the lincst particles of thc

protoplasa ean, under favorable conditions, monifest living

vessols

_Tigure 11. Crigin of blood and Asiis fron yolk spheres of chicken's egg..

‘\.y“~.‘

-1 = yoli: sphere between two leals of embryo; 2 = little bBlood

‘-

caatC
‘eland coasisting of granules (simgramule); 3 = 1ittle blood 151.'@
_devclope? frov wniting of cells (gynoriie); 4 = celln begin to dio-

- ]

ik vessel, filled vith Blood cells.

i

porce; 5 - colls déspsrse bul cro still united by trilyes; 6 - rerular |
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proportics. I fthis is so, ¥then the protoplasm, secreted
rom the cells of the orgenism by neons of mccncnistic do-.
corpopition = wnder favorcole conditions- can develop and '

produce a qualitatively different form of organizetion, tie

cell,

study tho development of 2 liviag substance, secreted by

the orgonism. Ve inventionzlly selgeted a lower organized
5‘~f.fv;:,~f-;:ﬁz-4a4x

anigal consisting of a two-layeq' w30g-= o hydra about vhich

we have spoken previously.

Cer-‘cain i*esearchers rubbed the hydrz through a silk
material, observing how microscopic spheres developed from
this viscous nass = and aydras developéd agein from the
spheres. that were these spheres? It was assured that
vhey consisted of non-decomposed cells from the hydre, which
hed pene’raied thirough the openings in the sili: material.

Jowever, tais phenomenon was not observed in detail.

It vas to the benefit of our worl: if we could cbiain
not separate cells but o complete deconposition of the oell-
ular strucawre; thorefore, we pub the hydra thréugil a smell
beater. In order to remove any eells,that had been able to

maintain theasclves as waits, from the living substonce -

it wes decided to nut the gol:stinous noos turough a contrifugal
procacs sfter uixing it vith wvater., After thils troxtmeat, tis
cclls that had prosorved tholr ontitlos setilod at the botton,

=

e




For purposes o:’ obscrvation, we tool: not the sediuent

but the liquid above it. Unier the nicroscove, the latter

ropresented & tronsparent gelatinous mass truly laciking in

any forned phenomena.

During one hour after taking the somple from the upper
part of the liyuid, we were asble to olzsrve the appearance of
Sine shining dots which grev in dimensions under our very
eyes. The whole field of observation under the mieroscope
was covered by colorless, glittering spheres of d4fTorént
éizes. Anonc then were visible in small quontity spheres

b

of an orange color which easily dissolved in eleohol, ether,

. and dj@e‘{:hyl ‘benzene. They were drops of fat.

Observations concerning the colorless protoplasmatic

. spheres shoved thet, il they; woré pleced in weter and not

given focd substence, they would begin to develop but then

rather quickly die. then food substence was added to the

vater, in the form of secretions Iron the c:rclopsl viich

the hydra usually feols from, then the spheres quicldy dev-

eloped. Develope? cells, beginning to divide, at tdmes give
i

sphores comprising fron 30 to 35 cells.

What Jo the sphe-es represeat fro: walch the cells

grov? ‘tuat do they consist of, and vhat is their structuret

1. COyclops - very fine crustacean cainals living in fresa
wators (co Ll)o




In order to ewplain these questions, we took & drop from
- - , -
the sediment, containing siiilar spheres in larges cuantity,

and obgerved it.

Figure 12, The wltre-onacue microscope for observation of .

] untransparent objcets:

__1 = general appcarcnce; . 2 - opening in the eqg shell for .

.observing the developmont of the embryo.

Treating this drop with nuclear pignont (red) and
uith cytoplegmatic grecn pignent (ligat green), we proved
wat tho greater pert of the opheres t-ol: on tho srwen color.

On the other hand, a corperctively &1l nuwder of sphores
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with finely distributed granules were colored with a rich

red pigment. And so, upon ecoloring with a boracic med and

light green ameng the obsorved spheres, it became irmpogsible
to find a developved nucleus; a disnersed nuclerr substance

under no cirewistances can be considored fo be 2 aucleus.

Vhat are the reasons leading to the formation of
living substances of hydras in the guisc of spheres? A. Dog-
dznov (1£33) shous thnt. even the most minute of particles,
separated from the principal mass of protoplagn, after falling
into water attempts to contract ard asswie the form of 2

sphere in connection with eny irritation.

In owr experiments, there is zlso irritation occuring
in the rubbing ard in the water swrroundings. These are
nanely the conditions waich are necessary to the protoplasma
in onder for it to assume the form of a sphere. irsit there
appear suall glitteriné sphaeres. However, this develonmmnt
does not nroceed far in all spheres but only in those in
wiich we loecated 8 nuclear substcace when ve added tThe pigrent.
If experinents are conducted ccreflly, it is possible o

- R
fin} tho spheros (ithout the caloring procoss) vhich have

the nuelear substance.

Yeating to prove that these snheres roclly hove
altandnous bodivs in them, w2 conducted a seriec of exper-
incnts which ghowed that urder the iaflucnce of glecolol and

toanic 2cid - gubstances cogoulzting albiiin - the ghhares
cocguleto,

TN
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In oxder %o esiablich a nrotractc? obscrvation over
the devolopient of these protuplag-atic spheres, we placed
a drop of the fluid fro the »ubbed hydrns oz a thin glass
and added an exiract from gome eyelops. Ther we turned the

3 L

gl 7t e dro upel’e doua 2l nlace’ 1t upon a fatty

nigroscopic slide with a deprussion, Sueh o preparction is

very eonvenlend for protrached obscrwatlion of tlhe changes

vaking place in dhe spheres.

.

Lt the beglaning, e »srotenlas atic gplieres have

&t - B I 54 LTSRN, FO - EAAN R -
the eppenrance of fine granulougness, Zralunlly, e sroaules

».nd,

.
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souergs rectin un cm.ro:. Lo E’x loag tie. Sloviy ther

I

onpcn cnf dilsepsear.  Tic protonle éic suacres - colorless
and uniforn - over the neriod of some tlie alse roein wi-
cacnged. ouover, after threc or four howrs there apnears

2 glittaring drop in thz sphere; this drop zrous and frans-

Tormis itself into o nucleous.

Here in front of ug is 2 oo »lete ccll., In mreparatien
for fission, It coatracis, struisibens oul, aad becomes elong-
ated. iaddly, it Vocoics dividel by direst firglon endfor:s
2 sphere caznrlsing as we have olrecdy entvionel above, Tron

20 o 35 cclls,

Wiea the acw nethodolosr was bolas woriel out for
obtaiains protracted ewlturss, in wiiel developmoat pdrocesls
vith the asnstzat chraze in the feciinz sustouwn. lngs over a

poriod of threc to four :ontis, ws were cble to otgerve hov

\

& et b 8




!
;
:

- 63 -

3

rew cells are built fron nrotonlas: ""m spheros; further,
how fron ":.heso cells by means of fisslion a layer is fomed ~ ., ...
a vliole stratus oi‘ cells with auelei. In such a nonner, new
- Hhc‘ U; h PR '3
proofs were obtnmea/z::z:d, Iiving cells vaich could raltiply
cnd provide a layer of cells wnite: aong themselves, i.e.

a whole thssue.

The vhole procesé of cell formation cnd the stages
in their development an’ fission was recorded on the film
of o movie canera, connected with tiie microscope and equipped
with an attachment vhich peruitited autonatic tealing of pic-
tures at intervals desired by the observer. Siouing the
= ab rogular speed, it was ppsjsible to sece on the sereen

the ihols process of developmmti 80 ti-es faster.

Senarate frares fronm this filn in tamnoral seguence

are shown on Mgy  13.

Zverybody who will consid. seriously the lacts des~
cribel by us, fects psrtaining to the developoent of a living
sudstance vecreted by cclls (facts wvailch avc very ecsily estabe
lighed), Wll oorc o the conclusion thot this phenomenon chould
find wvide disbribution thwougiout noture. Zulb twhere can it

ic place? 4dbove all the thousht arises thot the procoss of
pulverigation of livias sibstazces con tae place in connecction
with wounds. Tor this rezeon, uve decilded o ot owrsclves
the ain of studying the arocoss tai:iins nlace in 2 wund -
esagaoatrating owr attentlol :n the trazsfor-ation of living
gubstance secreted froa ihe decomposing cclls. In reality,




we proved that the blood cells which ncure” into the wound
deconposed into granulnusness, ro-. vhis grenulousness, new
cells leveloped in u seriec of stazes. These cells play a
considerable role in the hesling -£ vounds and ir the “or-
mation of scars. This resesrch wis entrusted o Ye. E. Pikus
and wcs successfully ecnductel in practice for tie healing

o” wounds with the 2id of hems-banisges (bandapes saturated
with blood) at hospitals during the period of the Creat Father-

land ¥ar [orld Var II/.

Our laboratory studied pacuo‘ona talzing place in the
alounin of birds., It appearel that not only the yolk bub
Ly -. o ,-‘\
also the albumin in the egzs of ducks, geese, plfgeons,
N
snarrows, phecscats, parrots and other birds renwresent living

substances which are capable of developing into coplete cells

(for the separate stages in this process, see Tigure 14).

The experinents and obsarveiions nade duriag tie study

oa the developnent of .xiexiome protozoasl

showed that they
mvltinly not only through Sissica, wilch was the accepted
theory watil nou, but zlso by’ xmeans 7 seereting a very fine
eranulnusness which forms new protozoan organisms. This
axplains the reason for the rapid multiplication of photo-
zoas.

1. To nrotozoas belans the st s":L; organized living
substances (the amedba, wo cclla axd othor a.croorgaui.aa)

(. L.),
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¢ . 0 in the cowrse of other reszeacch, we were able to cstab- #
§ : .
! - ligh that nuclear ceids (necessary cozponent substances in
. \
thc pmtoplasm) play a large role in tho rcocess of formation L
Ledd oo of cells from living substances. Apart froa this, these sub-

- stances pussese the ability. ‘bo deconipose molacules of globular
albuainst and in such a wuy iderecase the rate of thei. meta-
bolisn and consequently their livins activities. CFf con-
siderable significance in thils work vas the fact that Lo

it has brought us still closer to the solution of the prob-
lem concerning how albunins pass on to active 1life activity

in the »Hrocess of cellular developnent, the iransformation

of a substance iato a being, and the solution of tiae problem

common to overrthing - the problen of life's origin,

Q Finelly, our laboratary conducted work townrd invesi-

igating the ‘"contracting activity of the sheletul-musculer

fibres as relateld to nervous influencos.®

This work appears to be a dewelopuert of the ideas
of nervis:, underteken by the greest Russian scisatists

R PR TSI
4.‘-. s i s © pomlint Al ‘l

Sockenov and Pavlov wio proved that the nervous systenm

plays o leading role in the physiol.zical reflexes of the

et vt it

organism. The musoula~ fibres cad t.‘:ef..r sotivity, es vae
cstablished in ow' laberztory, denends upon the conditions

. 1. Glodular aldbunins - those albuiiang of the liviag substance i
whiich are wvell 4dipirituted i woter solutions. They consist of
O Tolecules, renresoc:ilig es scicasistis believs, coagulated votls

of elongatel 1ittle clains vhich osprise antno-acids conaested

P

ulth oan anothar.
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" _ TPigure 13. Developwent of 2 coll fron the ditdle-beg of '
. protoplaga, secretod frou tae cells of a hydra: fission 1
_of gells and the formation of :wlticelluler spheres, con-
) r
_ slsting of fron 25 to 30 cells (moving pictire). ]
in the surroundings ich iaflueace the muscular fibres i
tarough the nervous syaticn nf tha organize. Inls pses F
the nroble: sonceraning tha necessity of stulytng the {af-
O lucnoe of tho nervous systea uon -tho process of dovelop~
ment f colls froa ssoegelltlar living subsiancas.
3
5
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Cn the basis of ucrl: in the resecrc:r conducted to

study the develop:ent of living substances,

t is possible

to think that the phenoncna connccted with the nassing of

- a livinz sibstance fro: the non-cellular coandition into a

cellular one and the osposite has wide practice and =z very
important role in the lire of organisus. Afhis theonVLin lateﬁt
-timesvhns been corroborated widely in tﬁe work of many scien-
tisfs throughout the Soviet Union. They used as a basis for
their reéearch our scientific thiniking on the development

of living substances. ¥or exanpls, Professor I. A. Lovrov
{city of Rostov-on-the-Don-River) proves (and supports 4is
observetions vith numerous yreparations and microphotograpic
that the living substence in muscular fibres can transform
into red blood celis, that the cells in the crganism can

be transfgrmed as a regult of the devoloprment and growth

of the finest erranules inside of other cells, and that the
living so=called intercellular substance of the emhryo can
transfor: it8slf into cells of blowd, cte. ?rofgssor 2, s.
Revutokaya {eity of Stavropol) has obsdrvel the}new fornation
»f cells it fluid collscting in the stomach nodule of man
durkng cerfain $llnesses. Profassor M. i. Zazybin (city of
Dnepropctrovslk) showed that rot only cells but also soue
noi=cellular living substanccs obtain) fuel and &» emrviced |

by the aarvous systen ia tho orpanie:.

tontific observatioss axd ox-erl eats in our lab-
sratory, part of ukich vare conducted hore, sllov us-ieto

acke the folloving conclusion: the cells can de “or-ed not

e s—
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oniy from eells but alse from living substasce whlch is

found inside the orgeniscn or ou'tsﬁ‘.dc of it. These experiments
and scientific theorice on the de#elapment of living substance
swipord the significant theoretieal tenchinge of Angels that
vhich is not in the stage of deconposition, ulthout exceplion
we merd with the phenormena of 1life,” or furthermorc: “"the wost
ﬁhmple living substpnees waich are kmowun o us represent in .
themaelves,nothing‘ﬁo:e‘than sinmle clusters of albuainous
substass, and they &é;%;ixi already manifest all existing
phendmena of life.nL

% 3 #

Tremendous tasts stand before the Soviet scicntiists-
biologists. At preseat the hecessity ariscs to study-a_uhole
series of new nroblens comected with the pracﬁical questions
involfeivié idcnurinist biology, the origin of»life, the
&rigin ofmcglis ii the orgonisn, the orizin of cancerous

g2lls, the healing of illnesses, ate.
3 . (-1

The tast arizes w stuly tae role of the liviag sub-
steace in the development of viruses, bacteria and their
o-igiual causes, vhich is all-important for comb:tting

vpldenics.

1., Anti-Ddaring, op, gli.. paze 177.
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Probleus arise which necescitate the tracing of the
role of living substences in tha orisin of various non=-

S
e

contagious desenzes.

Siclmesses should be studied fros the maiat of view
of the vhole organism, the inportance ol the living sube
stance in the development of illness, and the influence

of facters conneected uith exrternal swrroundings.

e

The new theory of cells will direct us toward the
stuly of the role of living substance in all processes
wiich erezte tissues (in wounds) and also whole organs.

+ vill prbvide new perspectives in the field of stulying
the rols of the living substence ia connection wilh n-thods

of grafiing tissues and tissue Vherapy.

The cellular theory of Wihdswsweshoull finally pass L-
out of'thevpicture anl be re.;laced by the rew dialectical-
materielist theorgrof esllular origin ~n? the developient

of cells from living substonce.

————~
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