Sanitized Copy Approved for Release 2011/08/25 : CIA-RDP80-00809A000600400676-7

——

!

.. cussromon commense  OONFIBENTIAL

CENTRAL INTELLIGENCE AGENCY REPORT

INFORMATION FROM
FOREIGN DOCUMENTS OR RADIO BROADCASTS CD NO.

. -50X1-HUM

COUNTRY USSR DATE OF
INFORMATION 1948

SUBJECT Scientific - Medical, tissue *herapy
HOW DATE DIST. /{ Aug 1951
PUBLISHED Munihly pericdical

WHERE
PUBUISHED Moscou NO. OF PAGES 5

DATE
PUBLISHED Aug 19uB

SUPPLEMENT TO
LANGUAGE Russian REPORT NO.

THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE MATIOHAL DEFENSE
OF THE UMIYED STATES WITHIN THE MEANING OF ESPIONAGE ACT §0

V.S, C.. 31 AND 31,AS AMENDED, 1TS TRANSMISSION OR THE REVILATION THIS IS UNEVALUATED INFORMATION

OF IT5 CONTENTS IN ANY MAMNER TO AN UNAUTHORIZED PERSOM IS PRO- N
HIBITED BY LAW. REPRODUCTION OF THIS FORN IS PRCHIBITED.

SOURCE Knirurgiya, Ne &, 19h8, pp 20-26,

EXPERIENCE IN THE CONSFRVATION OF HUMAN FETAL SKIN
POR_SURGICAL THERAPEUTIC TRANSPLANTATION

Docent A, N, Okulova

[fflns is a commurication from *he First Facul*y Surgical Clinic,
Omsk Medizal Testitute imeni M. I. Kalinin. /The director of the
zlinic is Prof M S. Rabinovichl/

In the treatmen' of wounds difficult to heal and other injuries involving
skin dswage. autoplastiz transpiantation of skin is a standard procedure. When
the firs* autoplastic *ransplantation is unsuccessful, it is often difficult to 1
find an edditional supply cf skin for a second operatior of the same type. As )
far as homoplastic *raunsplaniation is concerned, 1t can occasionally be carried
out with connecrive tissue {fibrous connective tissue, tendons, cartilage, and
%0 some extent bone). Howoplashic *ransplantation of skin, on the other hand,
usually leads to.failure if the skin of adults is used. However, a certain
measure of success has been achieved by transplanting embryonal skin to adults
AMurphy, Pokotilo).

Lately USSR surgeons have concentrated on transplapntations of skin with
the purpose of stimulating “he recuperative capacity of the patient's organism.
Homoplastic transplantations have begun to be used for the therapy of various
pathological processes, including slowly healing skin wounds and ulcers., Al- €
though the homotransplants usually perish in the process, they introduce into
! the organism during their temporary presence substances which stimulate regen-
: eration and resorption, and thus expedite the healing of wounds.

e % various times attempts have been made to utilize for therapeutic pur-
poses products of tissue decomposition of dissolution of the type formed by the
trensplants. Particular atitention was paid to embryonal tissue, which is ex-
ceptiopally rich in stimulants of regenerstion snd cell growth. To such prod-
ucts belong histolysates, embryonal extracts and juices, and the embryonal
emulsions and ointmerts proposed recently (1944} by Prof L. D. Gol‘'dberg of
Tomsk. The actual introduction of tissue therapy must be credited to V. P.
Filatov. 1In his therapewtic transplantations Filatov used.extensively homo-

plastic tissue (including skin) which had been conserved by refrigeration.
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According to Filatov, biogenic stimulants are Tormed in this process of preserva-
tion. They suppor+ rhe life of tissues in unfavorable surroundings and stimulate
regeneration processes in the patient’'s organism.

Fiiatov's tissue-therapy method has been supplemented by the work of Berdi-
chevskiy, Skosogorenko. Krauze, Ratner, and others. It has found practical ap-
plication in many USSR wmedical institutions and is considered to be an exhtremely
effective medical we+thed. Homotransplanted skio of live adults and corpses is
usually not assimilated. Embryonal human and animal tissue (including skin) has
a higher capacity for grovth and regeneration and also exerts a stronger stimu-
latipg effect, However, it is being applied chiefly in the form of dead watter.
We asked ourselves how whole, urdamaged skin of uoripe human fetuses {i.e., tis-
sue which in its properties resembles that of embryos ) would behave on homoplastic
transplantation. From the theoretical standpoint, ome must assume that such skin
must have a8 better effect than sdult skin which, although imperfectly assimilated,
st11} heals on temporarily and exerts a stimulating action. We undertook our in-
vestigation to counfirm this assumption.

We set ourselves the task of investigating the suitability of "wmbryonel"
skin factnally fetal skin obtained from fetuses 3-9 months old) for effesti.
transplantations, of testing the possibility of preserving *his skin, and of
determiping its properiies as a material for plastic surgery in skin injuries
as well #s those in connection with its action as a biological stimulant in
treating slowly healing wounds and ulcers

We fTirst carried out a small experiment on.conserving the skin of apimals.
By conserving the skin of adul® rabbits for 12 days in rabbit blood serum at a
low temperature, we found that the skin is excellently preserved and remsius
alive. Such skin may heal on temporarily in subsequent autotransplantations and
hormotrapsplantations .

We decided to use conserved rather than fresh human embryonal skin ip our
transplontations for the follcwing reasons. First, a Wasserman test must be car-
ried out on the skin which is to be *ransplanted, and this alone necessitates
storage for several days. Second, we kepi in mind Filatov's thesis that con-
servatior evhances “he stimulating effect of the tissue. In addition, we wanted
to find out whether the tissue's ability fo heal on can be influenced by con-
servation.

We first tried to determine whether human embryonal skin stands conservation.
We started with an investigstion of the norwal structure of the skin of human
fetuses 3-9 months old. Euwbryonasl skin for its investigation in the normal (as
distinguished from the conserved) state was taken after preliminary treatment of
it with an 0.59 solution of ammonia or with alcohol followed by rinsing with a phy-
siological NaCl solution. The same treatment was applied in preparing the skin
for conservaticn. After fixation with 10% formalin, the skin was covered with
celloidin., Staining of the sections was carri.. cut with hemetcoxilin-ecsin by
van Gieson's method.

The skin of human fetuses differs considerably in structure from that of
adults. In the first 2 months of life, the human embryo's skin is a thin epithe-
1ial covering consisting of two layers of cells. This covering adjoins the un-
derlying connective tissue in a straight plane devoid of wipples. During the
first few months of the embryo's life, the skin is & gel-like mass containing a
large number of round cells. Later these cells are transformed into spindle-
shaped cells. As the fetus develops further, gradual thickening of its zpithe~
lial cover takes place at the expense of growth of cells of the lower epithelial
layer and gradual pressing out of the newly formed cells to the surface. The
cells transferred to the surface gradually flatten out, but do not at first un-
dergo cornification, which begins only with the second part of the embryonal life. i
The whole skin of human fetuses up to the age of 4 months is very thin, reddish, T
and translucent, so that the well-developed network of blood vessels can be seen
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through it . At this period of life, there are n2ither sweat nor tat glends nor
hair in the skin of human fetuses Hair begins to develop at the age of about
L mivtas By energetic multipiication of cells in .errain seglons of *he epi-
dérmis and reeches the surfece of the skin on the fifth wonth of life in the
womb . A* the same time, sweat and fat glands and skin nipples begin to form,
epd corpification begins in the upper epidermis layers. The skin loses its
gel-like quality, tecomes more dense, and gradually begins to resemble the

skin of adults in appearance and structure.

Taking into consideraticn the peculiarities of this young, undeveloped
human skin. which forms in thz period of intrauterine life in a moist and warm
medium, and is teuder, of loose consistency, and without a well-developed horay
layer on *he snsface, we decided not te conserve it in the dry state, but rather
in hleed plasma a% plus 5-70.  However, for a number of *echnical reasons, prin-
cipally the zbsence of a refrigerator at the hospitsi, we frequently carried out
the copserva*icp av a higher tempera*ure fas high as plus 10- 150), particularly
in the surmer.

We received from the Cbstertrical Clinic of the Omsk Medicel Institute fresh
corpses of fetuses which had recently died. We applied the fellowing technique
in isolatiug and conserving the skin. The skin was taken during *the first 24
hours, or. if possible, even during the first few hours after death. In in-
dividval cases, *he skin was tskep at the end of the second day, provided the
dead fetus had been kept a' n low femperature during the whole time  The re-
sults of the ma aminatisn of tre feius wers resnvded, Ths blasi

Lype ob each iz

.rr‘- ~aE

& waz davizninsd.

The skin was isolated under sterile conditions It was treated by a care-
ful rubbing with aicohel cor a C b% solution of ammonia; it was then rinsed with
a pbysiological salt soiution. The whole thickness of the skin was taken with-
out the subcutaneous cellular rissue in strips 3-4 cm long and 1% cm wide. The
pieces of skin were placed in sterilized glass flasks containing blood plaswa.
The flagks were closed with dense absorbent cotton-gauze stoppers and put into
an ordinary refrigerator. Conservation of the skin was carried out in plasua
of the sawe type or of a different type {compatible or incompatible) with refer-
ence to the blood type of the fetus. Only in individual cases did we attempt
conservation in a physiologizal solution or ir the dry state. The pieces of skin
kept in the refrigerator were inspected daily  During these inspections, all
visible macroscopic changes were noted and samples for histological examination
were taken at various times. For comparison, fresh, unconserved skin of the same
fetuses was used. Altogesher, 138 pieces of skin after various periods of con-
servation fup to 30 days) apd from fetuses of various ages were submitted 1o mi-
croscopic examination. More than 1,850 sections were exawmined. The pieces of
skin under investigation were treated with 10% formalin, covered with celloidin,
and stained in sections with hematoxilin-eosin by van Gieson's method.

On the bhasis of our investigation we concluded +hat skin obtained from huwan
fotuses &% an age 4s yocung 8s 3-U months can be conserved without inflicting me-
chanical damage, notwithstanding *be fact that this skin is thin and tender.
Embryoral skin stands well treatmeut with alcchol and O .5% amponia. After this
treatment, it becomes aseptic to an extent which is quite sufficient for purposes
of conservation. Embrvonal skin may be teken not only during the first hours,
but- 1-2 days after the death of whe fewus if the dead fetus has been preserved
in the cold. Plus 5-7° is a temperature which must be regarded as sufficiently
low for conservation purposes under our experiwmental conditions. It 1s also
possible to preserve embryonal skin for a short time at a nigher temperature
reaching & waximum limit of plus 9-109. A temperature still higher than this
iimit, although it has been applied, was found tc have a deleterious effect on
the skin being conserved. A femperature as high as this favors the appearance
of degenerative changes and expedites the development of a minimal infectlon,
which in all probability is introduced with the transplants into the conserving
redium.
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Bxbryoral skin is equally well preserved in plasma from blood of tbhe same ;
~wpe as tha+ of *he fetus ard blood which, although of anotber tvpe, is compatible i
with than of the fetus Wnen pieces of embryonal skin are kepb in plasma from
blaod of a vype which 1s iusompatible, the embryonal skin apparently perishes
sariier After neing conserved for 7-8 days in this manner, the skin exhibits
loss of tia +. flabbiness, and a pale coler., Later, the skin perishes, in i
SO cases under formstion of whar clearly appear %o be focl of aseptic necrosis.
Ta draw defivite cowslusions on this poirt, fyrther observations will be neces-

S8TY.

e tranafer of pieces of livipg embryonal skin ir%o blood piasma Ter con-
serva'ion can be regarded as a transpisntation of the skin in*to a liguid medium.
T+ 14 *+ruye vhat *here 13 a sharp lowering of wirsl Nunctions in the piece of
skin *vus transplanted, In suzh *ransplantations the surviving skin itself rather
thar “hr viasma'iakes up from the surrounding wediue the small queniity of mate-

ral raguireld for rovival.

w0

Tr agv even* . +the pieze of livipg *issue being conserved is expcsed to the
cazpley, influence of +the surronnding wedium, the blood plasma. The fundemental
hi?gﬁamical properties o “he bicod plissma consequently are not upimportant from
~¥e standpoint of *their effecr on the tissue being conserved., FPor vhis reason,
Llond plasma wnizh is compatitie wikh the tissue must be selested.

For somverienmce, iT i3 best to use plasma of ~he I70) type. It is ‘desirable
Lo keap the embryopsl skin in the same plasma during: the whole period of 2onserva.
cior.  IF +his period is very loug and the plasma becomes turbid it is permis-
givle *0 cbange it carefuily., Tonservation of skin in +he dry state zan be car-
riad out for snort pericds (mot excesding 1-2 days) only. After this, transfer
{nto Bleod plasma muat follow.  Longer sterage in the dry state leads %o rapid
loss of slasticity by the erbryocnal skin. Fisbbiness and {apparently} earlier
dererioratior aiso eunsue.

al ¥ell sslaticu 1s noetT expadient, berauvse
aharp swelling of +*he tlsazues avd loosening of the skin epidermis se® iv rapidly.
Srerile pieces of embryonal human skin can be preserved for 2-2% weeks witbout
losing +he shape. ~nlor, or elasticity of *their tissues, if kept in compatible
blocd plasma at a low temperaturs and uwithowt access of light. If conservation
is carried out for longer periods, vthere is gradual loss of elas%ticity, locsening,
and increasing peeling coff of surface lavers of skin epidermis, &0 that visible
white [iakes appear in the comserving plscma. His+colegicel examination of ~on-
served embryonal human skip showed thar microscopically discernible changes usu-
aliy appear in it 8t rthe erd of the second or the veginning of the *hird week of
conservaticon and affect primarily rthe skin epidermis (In comection with the
histologlcal esaminanions, all cur preparations and records were checked by Prof
I. 8. Novitskiy, head of *he Chair of Pathological Apatomy, Omsk Medical Insti-
tute, )

Degereration usvally starts from the surface epidermis layers, so that they
are *transformed into a structureless homogeneous or Tibrous mass. The dead cells
of these layers either remain copnected with the remainder of the epidermis, or
vecome detached {peel off) in scales or plaites. The deep layers of the epidermis
are preserved longer and better than that. The cells of the basal. layer cf epi-
dermis remain unaffected for a particularly long time. I ipdividual cases we
found them well preserved during the whole third week of conservation. With longer
periods of conservation, or sooner than thet when conditions of storage are un~
favorable {for instance, when the temperature is not low enough), the total epi-
dermis perishes snd beccmes detached-as a wnodd,

The connective tissue part of the embryopal skin with all rudiments of
hair, sweat glands, fol glands, and blood vessels contained in 1t"is preserved
considersbly longex and better than the epidermis. Even after deterioration and
separation of the total epidermis, the connective tissue in skin consérved for
as long as 17-22 days may remain almost unchanged.
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The subcutanecus cellular tissue, together with its fat particles, is well
preserved ip toe pxocess of copservarlon. HNevertheless, deg:nerative changes,
as well ss swelllag end foci of necrosis, appear sooper and easier inm it than
in the skin itself. i

All degeverative chenges wentioned above tha% appear in conserved embryonal
human skin, perticularly in *he firs®t stages of comservation, bear, to a greater
or lesser ex-ent, a focal character. Togetner with areas vwhich undergo change,
unchanged. well.preserved areas also occur. All phencmena of degeneration noted
gbove develop during +he -~nnservation of the skin of human fetuses irrespecthive
of the age of <he fetus. Tee time when rhese phenomena appear and their intexn-
sity depend o 8 grear extent on the conditicns of conservation and only to a
small extent on the individual peculiarities of the fetal skin.

v congervation exist {such as an unsteady ‘emperature of conservation which is not
low encughk, late placirvg of pieces of skin into the plasma, transference of pieces
of skin from cre vessel into another, erc.), embryonal human skin is still pre+
served well, showing i*s considerable stability and vitalivy Summarizing the
results of our macroscopic and microscopic observations, we conclude that under
our experimer*al conditions embryonal humen skip does no% change perceptibly and
remains suitable Ior *tramspiantaticns during ?»2% weeks of conservation. Even
wher. degenerative changes start in *he conserved embryonal skin, with the result
that its surface layers de‘eriorate, connective tissue with the hair follicles
and glands inciuded in it remains imtact. The basal cells of the epidermis also
remain unaffected ir zpoia. The preserved part of embryonal skin which remains
is perfectly suitable for clinpical use.

It is vossible tha* iv subsegquent investigations more favorable conditions
for the conservation of embrysnal human skin will be found. By using anovther
medium for zonservatiorn and firding & betrter storage temperature, it may be pos-
sible o extend the maximur period during which the copserved skin can be utiliged.
From a purely prac=ical standpoin®, we copsider cur results adequate as far as K
applicatiors im clinical pedizire which iavolve trapsplantations and reguire heal-
ing-on of the *ransplants are concerned. The skin is preserved sufficiently long
and dies only graduelly whep stored for an excessive period of time. This con-
clvsior is borne out by results obtained from actual clinicsl fransplantations
vhich we made on pa*tien%s usiug skin which we had conserved as described.
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