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The history of assisted reproductive technologies: from prohibition to
recognition

Abstract. The birth of children after infertility treatment of married couples with
the help of assisted reproductive technologies has become a reality after many years of
basic research on the physiology of reproductive system, development of oocyte’s in
vitro fertilization methods and cultivation of embryos at pre-implantation stages. Given
the widespread use of assisted reproductive technologies in modern medical practice
and the great interest of society to this problem, the aim of the study was to trace the
main stages and key events of assisted reproductive technologies in the world and in
Ukraine, as well as to highlight the activities of outstanding scientists of domestic and
world science who were at the origins of the development of this area. The paper used
historical methods to study and interpret the texts of primary sources and present
scientific historical events. In addition, the current trends in assisted reproductive
technologies are covered based on the results of our own, more than 30 years of
experience in the field of reproductive biology and medicine, and the achievements of
world scientists. As a result of the work, it has been shown that despite certain ethical
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and social biases, the discovery of individual predecessor scientists became the basis
for the efforts of Robert Edwards and Patrick Steptoe to ensure birth of the world's first
child, whose conception occurred outside the mother's body. There are also historical
facts and unique photos from our own archive, which confirm the fact of the first
successful oocyte in vitro fertilization and the birth of a child after the use of assisted
reproductive technologies in Ukraine. Over the last 20 years, assisted reproductive
technologies have continued to grow, addressing many other issues of reproductive
potential preservation and infertility treatment. State of the art methods of assisted
reproductive technologies include the development of cryopreservation method of
gametes and embryos by vitrification, genetic screening of embryos in order to prevent
the hereditary diseases transmission and embryo transfer with chromosomal
abnormalities, the birth of a child “‘from three parents” in severe cases of mutations in
the mitochondrial genome, etc.

Keywords: reproductive cells;, embryos; in vitro fertilization, first “test tube”
child; demography; infertility treatment

Introduction.

There is no other field of science as assisted reproductive technologies (ART) that
have made such an impressive progress from prohibition to recognition, from
investigation to clinical implementation. The rapid development of ART and related
methods is determined by the social and scientific environment that contributes to its
development.

Scientific knowledge was rapidly accumulated during every historical stage of
ART development, and there was a transition from empirical to practical research
methods.

The modern scientific world is aware of the widespread introduction of ART
methods in clinical practice. Unfortunately, only two scientists are well-known,
P. Steptoe (1913-1988) and embryologist R. Edwards (1925-2013), who for the first
time in the world managed to successfully fertilize an oocyte outside the mother's body,
transfer the embryo into the patient's uterine cavity and obtain pregnancy which
resulted in the birth of the world's first “test tube” child — Louise Brown.

The purpose of the study was to trace the main stages and key events of ART in
the world and in Ukraine, as well as to highlight the activities and figures of outstanding
scientists of domestic and world science who were at the origins of the development of
this area, and the current trends in ART.

Research methods.

The methodology of the research is based on the principles of historicism,
continuity of ideas and discoveries of historical knowledge, and interpretation the texts
of primary sources, present scientific historical events. The work carried out the
systematization of scientific data obtained in the scientometric databases Medline,
PubMed, Cochrane Database of Systematic Reviews.
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Results and discussion.

Delving into the historical aspect, the scientific development of ART has begun
after microscope invention by the Dutchman Antoni van Levenhuk (1632-1723) in
1677 who studied human sperm and first saw and described spermatozoa.

Artificial insemination is the first mention of an ART method, which dates back
to 1783 when the Italian scientist Lazzaro Spallanzani (1729-1799) received offspring
due to the artificial insemination of dog (Ariatti & Mandrioli, 1993). Only seven years
later, the Scottish physician John Hunter (1728-1793) used this technology for
infertility treatment of married couple. He injected the man's semen into the genital
tract of his wife who became pregnant and gave birth to a healthy child (Wagoner,
2017).

We should also mention Walter Heape (1855-1929), zoologist and embryologist,
professor of Cambridge University, Great Britain. He studied the reproductive
function of mammals and first reported the case of rabbits™ birth after embryo transfer
from one animal to another (Biggers, 1991). The scientist conducted his experiments
at his home in Prestwich. He transferred two fertilized eggs obtained from a female
Angora rabbit to the upper end of the fallopian tube of a female Belgian hare. The
experimental animal gave birth to four rabbits, two of the Belgian hare breed and two
of the Angora breed.

Gregory Goodwin Pincus (1903-1967) was an American scientist who had
continued the study of his English colleague. He studied the hormonal effects on the
reproductive system of mammals. In 1934, he performed the first fertilization of a
rabbit oocyte in vitro. In 1936 he published his discoveries after experiments with
parthenogenetic activation of oocytes. The scientist retrieved the oocyte and placed it
in a mixture of saline and sex hormone. The fertilized oocyte was then transferred to
an unpaired female which soon gave birth. It is believed that this experiment was the
beginning of the development of in vitro fertilization technology (Cohen et al., 2005).

John Rock (1890-1984) was a prominent Boston gynecologist who worked at
Harvard University and made a serious attempt to achieve clinical success in fertilizing
human oocytes outside the mother's body (Thompson, 2016). In 1948 he and Miriam
Menken (1901-1992) have obtained hundreds of oocytes during operative
interventions on the female pelvic organs. Week after week Menken followed the same
procedure: obtaining oocytes from the follicles on Tuesday, adding sperm to them on
Wednesday, praying on Thursday, and looking at the microscope again the next day.
Every Friday, when she looked in the microscope, she saw only one unfertilized cell
and a pile of dead spermatozoa. She performed it 138 times, more than six years. And,
what an incredible coincidence, she managed to fertilize 138 oocytes in vitro. The
results of their work were published in the journal Science. The vagaries of fate did not
allow scientists to continue the experiment. The reproductive aim of that time was not
to give birth but directed to prevent it. The main goal of scientists was to develop simple
and convenient methods of contraception.
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In 1959 Min Chueh Chang (1908-1991), a young Chinese reproductive
researcher, received an undeniable evidence of in vitro fertilized oocyte (Yanagimachi,
2016). He has published more than 300 scientific articles on this research subject.
Mature unfertilized oocytes were obtained from female albino rabbits which were
injected with sheep pituitary extract. Spermatozoa used for fertilization were obtained
from the uteri of albino females mated with albino males 12 hours earlier. Three to four
hours after fertilization in a Carrel flask, the oocytes were transferred to another flask
containing 50% heated serum in saline and cultured to reach the 4-cell stage. In total,
36 second day embryos were transferred to 6 surrogate females of black color, 4 of
which gave birth to 15 albino rabbits.

One of Min Chueh Chang students shared an impressive story. Carrying out one
of the experiments he observed the penetration of spermatozoa into the oocyte. The
passing of spermatozoon through the Zona pellucida (ZP) of the mammalian oocyte
has never been observed before. After a while, the student brought the teacher a draft
of an article describing the experiment. After a careful reading and some remarks, the
teacher crossing out his name in the line of authors emphasized the importance and
participation of his student.

At the same time experiments on in vitro fertilization of human embryos were
continuing in a private clinic in America. The attending physician had prepared Doris
Del-Zio for embryo transfer. However, Vande Wiele, the Head of hospital, had
considered the procedure to be very contradictory and forbade it because, in his view,
it did not comply with his ethical and moral principles. He believed that ART
technology required the resolution of legal issues and adherence to scientific standards
of that time. Vande Wiele argued that the procedure violated federal regulations
because it was non-sterile. In addition, the doctor suggested that the child after ART
might have developmental disabilities which could later lead to parents lawsuits. The
couple did file a lawsuit, Dr. Vande Ville caused severe physical and mental suffering
for patients due to canceling the embryo transfer. They sued the clinic for $ 1.5 million.

However, not all clinics had such a biased attitude towards ART. Many scientists
continued working. The pregnancy after transfer of in vitro cultured embryo was
reported in 1973 by Australian scientists. Unfortunately, the pregnancy was terminated
at an early stage of embryonic development (Kretzer et al., 1973).

At the same time, English gynecologist P. Steptoe and embryologist R. Edwards
(Fig. 1) began a joint research on the in vitro fertilization of animal oocytes. However,
most scientists were skeptical about the success of the development of human embryos
outside the body. The main executor of these works was a nurse and embryologist
J. Purdy (Steptoe, 2015).

The experimental developments of these scientists have reached clinical trials.
P. Steptoe and R. Edwards tried to help infertile couples to have a child. However, most
of their colleagues believed that the use of human sperm and oocytes was unethical and
contrary to moral principles. The founders of reproductive medicine were denied of
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state funding for research. Meanwhile, the problem of infertile marriage in the UK was
gaining momentum. Patients hopefully participated in experimental cycles of ART.

Figure 1. Scientists who for the first time performed a successful in vitro
fertilization of human oocyte: on the left side— obstetrician-gynecologist P. Steptoe
(1913 -1988), on the right side — physiologist R.Edwards (1925 —2013) (Wade, 2010).

In 1976 the number of failed treatment attempts already exceeded 500. In those
early days of research, and in such an indifferent or even hostile environment, there
were some groups of enthusiasts around the world who shared a strong belief in success
despite the difficulties and untruths and the value of this new scientific field.

In 1977 a significant event occurred. After in vitro fertilization of the oocyte, the
P. Steptoe’s research group received the first pregnancy, which unfortunately turned
out to be ectopic, and on July 25, 1978, the treatment cycle ended with the birth of the
world's first “test tube child, a girl named Louise Joy Brown! (Steptoe & Edwards,
1976).

According to the WHO, more than 4 million children are in the world today who
were born after ART. According to current statistics it is 2% of newborns (Faddy,
Gosden M & Gosden R, 2018).

In 2010, Dr. R. Edwards was awarded the Nobel Prize in Physiology and
Medicine for his contribution to the world's scientific achievements. Gynecologist
P. Steptoe was not awarded this prize because he died on March 21, 1988.

However, scientists from Bourn Hall were not alone in their research. Several
groups of scientists worked on the same problem.

In June 1980, the world's third child conceived by ART was born in Australia.
Earlier, the Melbourne Clinic reported two early biochemical pregnancies, which were
confirmed by elevated levels of chorionic gonadotropin, thus demonstrating that
embryos fertilized in vitro can develop to the blastocyst stage in vivo and possibly
initiate implantation (Lopata, Johnston, Hoult & Speirs, 1980).
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In September 1981, ART pioneers from around the world gathered at a meeting
in Bourn Hall, Cambridge. They discussed the efforts of Indian scientists to recognize
their leadership in in vitro fertilization developing. It became known that experiments
have been conducted with primitive tools and a household refrigerator in India in
October, 1978, resulting in the birth of a “test tube” child. This piece of news was
widely reported by the media in India and abroad. However, the doctors' statement was
appealed because most of their research was not published in peer-reviewed journals.
Due to the lack of scientific evidence, India's leadership in ART is not recognized by
the international scientific community.

The path of ART development in Ukraine was also thorny. In 1974, the Ministry
of Health of the USSR granted permission for the development and implementation of
ART methods in the clinical practice of medical institutions in Moscow, Kharkiv and
Leningrad. Valentyn Ivanovych Hryshchenko, a Ukrainian scientist, prominent
obstetrician-gynecologist, cryobiologist, cryomedicist, pedagogue, Academician of the
National Academy of Sciences of Ukraine, doctor of medical sciences, professor,
became the ideological inspirer and organizer of innovative research in Ukraine. At
that time, Valentyn Ivanovych was the Head of Obstetrics and Gynecology Department
of Kharkiv State Medical University. From 1976 to 1979, he was one of the advisers
of World Health Organization (WHO) on the Special Program of Human
Reproduction, and since 1980, a WHO expert. From 1983 to 2011 he was the director
of the Institute for Problems of Cryobiology and Cryomedicine of the National
Academy of Sciences of Ukraine (IPC&C of the NAS of Ukraine). Due to his
enthusiasm and creative energy, the results of research have been successfully
implemented in clinical practice.

Several scientists who were together with Academician Valentyn Ivanovych
Hryshchenko at the origins of Ukrainian reproductive medicine: head of the laboratory
for cryobiology of human reproductive system Ph.D. Fedir Vlasovych Dakhno;
Reproductologist, Ph.D, senior researcher Volodymyr Ivanovych Pinyaev and
embryologist-cryobiologist, Ph.D., senior researcher Natalia Nesterivna Chub (Fig. 2).

- S i i I’Ll. -

Figure 2. Scientists of IPC&C of the NAS of Ukraine who for the first time in
Ukraine carried out an oocyte in vitro fertilization (Academician V. I. Hryshchenko —
on the right, Ph.D. V. I. Piniaiev — in the middle, Ph.D. N. N. Chub — near the
microscope) (Author's photo).
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This scientific team successfully fertilized oocyte in vitro and saw embryo
development for the first time in Ukraine on November 30, 1984. It should be noted
that equipment and medical supplies were not produced in the USSR, one could only
dream of purchasing abroad. They made all consumables themselves from improvised
means. For example, they made chambers for incubation of embryos adapting devices
from chemical laboratories. The desiccator was used for embryo culturing instead of a
thermostat. Laboratory equipment for research was very scarce, for example,
inaccessible special dishes for culturing embryos were replaced by glasses that were
bought at a watch factory.

As a result of the joint work of Kharkiv scientists, the first Ukrainian “test-tube”
child Katya Kulyova was born on March 19, 1991 (Fig. 3).

Figure 3. Katya Kulyova (the first Ukrainian “test tube” child) and F. V. Dakhno

(gynecologist, head of the laboratory for cryobiology of human reproductive system
in the IPC&C NAS of Ukraine) (Author's photo).

During the analysis of archival materials and primary records of research it was
revealed that there was not only the scientific but also the emotional component of the
research, which allowed to understand the importance of this event and to assess the
efforts of scientists who tried to achieve this goal (Fig. 4).

30 years have passed since the birth of the first “test tube” child. During this
period, we have seen the development of areas related to ART. Successful oocyte in
vitro fertilization depends on many factors, one of which is the quality of the female
and male gametes. It turned out that in case of male infertility, the efficiency of using
the in vitro fertilization method existing at that time was very low. The main problem
was that the spermatozoon could not penetrate the thick ZP shell of oocyte. Thus, a
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new method of in vitro fertilization has been invented. Embryologists began using
methods which increase softening of ZP (Kiessling, Loutradis, Mcshane & Jackson,
1988), creating a hole in it with an acidic Tyrode's solution (Gordon, Grunfeld, Garrisi,
Talansky, Richards & Laufer 1988), mechanical perforation of ZP (Cohen et al., 1988)
or complete removal of ZP. Unfortunately, these methods of fertilization led to
polyspermia and increased the level of abnormal embryos.
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Figure 4. The note in the worklng Journal about the first successful pregnancy in
Ukraine after oocyte in vitro fertilization and embryo transfer into the patient’s
uterine cavity (Author's photo).

The method of subzonal insemination (SUZI) also allowed to bypass the ZP
barrier (Ng et al., 1988). This procedure has been successfully developed for motile
spermatozoa, however has been limited in cases of severe male infertility such as
asthenozoospermia. In this situation spermatozoon, when introduced into the
perivitelline space, does not fuse with the oocyte membrane and fertilization does not
occur.

An important milestone in ART was the emergence of technology of
intracytoplasmic sperm injection (ICSI) into the ooplasm in 1992 in Brussels (Palermo
Neri, Takeuchi & Rosenwaks, 2009). This method is used for infertility treatment of
couples with male infertility factor which drastically increases successful ART
outcomes.

After the first report about the birth of a child using ICSI, the procedure has been
steadily gaining popularity in other European countries, and then spread around the
world (Palermo et al., 2017). During the 1990s, the ICSI method proved invaluable
while using testicular and epididymal spermatozoa (Schoysman, 1993) in case of
absence of spermatozoa in ejaculate, for the fertilization of cryopreserved oocytes
(Porcu, Fabbri, Seracchioli, Ciotti, Magrini & Flamigni, 1997), and in vitro matured
oocytes (Chung et al., 2000). Consequently, advances in reproductive medicine

through the capabilities of ICSI have prompted the use of this technique not only
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according to indications of male infertility (O'Neill, Chow, Rosenwaks & Palermo,
2018).

Another milestone in the ART development is associated with the invention of
protocols that allow preserving female and male fertility or excess amount of embryos
for subsequent transfer. A breakthrough in this area was creation of oocyte
cryopreservation method by vitrification. First childbirth after using this method was
reported in 1999 (Kuleshova, Gianaroli, Magli, Ferraretti, Trounson, 1999). More
cryobiological approaches for long-term low temperature storage of reproductive cells
and preimplantation embryos was invented after that. Most of them are dedicated to
increasing survival or improving the capacity for development and further implatation
(Petrushko, Yurchuk, Piniaiev & Buderatska, 2019; Yurchuk, Petrushko, Gapon,
Piniaiev & Kuleshova, 2021). This includes the introduction of cytogenetic, molecular
genetic and molecular cytogenetic studies to determine the aneuploidy of the
chromosome set of oocytes and preimplantation embryos (Buderatska, Gontar, Ilyin,
Lavrinenko, Petrushko & Yurchuk, 2020). Numerous modifications of ART methods
have been made over the years, to improved culture medium for fertilization, optimized
cultivation conditions, developed new protocols for cryopreservation of spermatozoa,
oocytes and embryos (Petrushko, Yurchuk, & Piniaiev, 2020).

Finally, current research on the creation of an embryo from “three parents” was
another unique scientific achievement (Zhang et al., 2017). This incredible invention
makes it possible for couples with genetic mitochondrial DNA abnormalities to have
offspring.

Of course, many ethical issues stand in the way of developing and improving ART
methods. And various associations of the world scientific and public health community
regulate their implementation conditions. But looking back at the history of ART
development, despite the prohibitions and certain prejudices, the global goal of
preserving the humanity will always stimulate the development of technologies and the
receipt of new technologies in the field of human and animal reproduction.
Professionals in embryology, endocrinology, gynecology, genetics, and anatomy have
laid the foundations for future achievements. This is the state of the art of the ART
history which we create ourselves in laboratories and clinic cabinets, and which we
hope that our descendants will be proud of.

Conclusions.

Being familiar with the scientific achievements in the field of reproductive
medicine allows us to conclude that the discovery of ART was not accidental. The basis
of today's achievements in the field of reproductive medicine was the long-term work
of specialists from different institutions in all fields of science. Brick by brick,
experiment by experiment, hundreds of clinical cases, faith and great support from
patients have taken the field of infertility treatment to a new level and today more than
5 million children are born who might have never seen this world, but for the scientific
achievements of ART.
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Mapuna Ilerpymko
[actutryT mnpobnem kpiobGiosorii 1 KpiomeauuuHu HamioHanbHOI akajneMii Hayk
VYkpainu, Ykpaina

Boaoaumup IlinsieB
[acturyT mpobiem kpioGionorii 1 kpiomeaunmau HarioHanpHOI akameMii Hayk
Ykpainu, YKpaina

Taicia FOpuyk
IncTuTyT mpoGieM kpioOGiosorii 1 kpiomenuiuau HamioHanbHOT akazeMii Hayk
VYkpainu, Ykpaina

IcTopist 1IOMOMOKHUX PeNPOIYKTHBHUX TE€XHOJIOTIH: BiJ 3a00pOHM 10
BHU3HAHHS

Anomauia. Hapoooicenns oimetl nicisi 1iKy8aHHsa 0Oe3niioos CIMeuHux nap 3a
00NOMO2010 OONOMINCHUX DENpOOYKMUBHUX MEXHON02IU CMAN0 pPeanrbHiCmio Nicis
bazamvbox poKié HYHOAMEHMAIbHUX O0CNIONHCEHb WO000 (Di3i0N02li penpoOyKmueHoi
cucmemu, po3poOKU Memoois 3aniiOHeHHs [N VItro ooyumis ma Kylbmue)8aHHs.
eMOpIOHI8  nepediMniaumayitHux cmaoii  po3eumky. Bpaxoeywouu wupoke
3ACMOCY8aHHA OONOMINCHUX DenpoOyKMUBHUX MEXHOI02IU ) CYYACHIU MeOuyHil
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npakmuyi ma eauKull iHmepec Cycniibcmea 00 yici npoodiemu mMemoin 00CHi0NCeHHs
0Y10 npoCioKysamu OCHOBHI emanu ma K408 nooii CMAHOGIEHHS OONOMINCHUX
PpenpooyKmueHUX mexHoI02il 6 ceimi ma 8 Ykpaini, a maxodic auceimaumu OisibHiCMb
BUOAMHUX YEHUX IMYUIHAHOI MA CBIMOBOI HAYKU, SKI CMOSIU Y 6UMOKIE PO3GUMKY
Ybo2o Hanpamy. B pobomi suxopucmosysanuco icmopuuni memoou OJisi BUGUEHHS md
iHmepnpemayii mexkcmis nepuioodicepes ma NnpeocmasileHHs HAYKOGUX ICIMOPUYUHUX
nooiu. Kpim moeo, Ha ocHo8i pe3yibmamis 81acHo2o, Oinbul Hixc 30-mu piyHo2o
00c6idy pobomu y cghepi penpodyKmuseHoi 6ion02ii i MeOuyuHu ma 00CACHEeHb GYEHUX
C8IMOBOI  HAYKU,  BUCBIMICHO  CYYACHI  HANPAMKU  PO3GUMKY  OONOMINCHUX
PpenpooyKmueHux mextonoz2iiu. B pezynomami pobomu noxkazamo, wjo, He OUBIAYUCD
Ha NeBHI emuyHi ma COYIanbHI YNepeodCeHHs, GIOKpUMMS OKPeMUX BYUEeHUX-
nonepeonuxie cmanu niotpyums 011 mozo, woo 3ycuniamu Pobepma Eosapoca ma
Ilampuka Cmenmoy Hapoounacs nepwia 6 c8imi OumuHa, 3auamms AKoi 6i00yn0cs
nosa opeauizmom mamepi. Taxoodic npeocmasneno icmopuuti paxmu ma YHIKATbHI
Gdomozepaghii 3 enacnoeo apxisy, sAKi niOmMeepoAHCYIOmMsb haxkm nepuio2o YCniutHo2o
3aNniOHeHHsT ooyuma in Vitro ma HAapoOd*CeHHs OUMUHU RICIS 3ACMOCYBAHHS
OONOMIICHUX penpoOVKMUBHUX MeXHON02iU 6 YKpaiHi. Ocmanni 20 pokis
OONOMINCHUX PEnpOOYKIMUBHUX MEXHOIO02IU NPOO0BHCYIOMb HEBNUHHO PO368UBAMUCH,
supiwiyrouu bazamo Hwux npobaem 30epedxiceHtsi penpoOyKmueHo20 nomenyiany ma
NiKy8auHs 6e3nnioosn. Ceped cyuyacHux memooie OONOMINCHUX PenpoOYKMUBHUX
MEeXHON02IU MOJHCHA BUOLIUMU PO3POOKY Ccnocoby KpIOKOHCEP8YBAHH 2amem mMa
eMOPIOHI8 wLsIXOM 8impugbikayii, Npo8eOeHHs 1 2eHeMUYHO20 CKPUHIHZY eMOpIOHI8 3
Memor 3anobicanHs — nepeodayi CnadKo8ux Xeopod, ma NepeHocy eMOpIOHI8 3
XPOMOCOMHUMU AHOMATIAMU, HAPOOJNCEHH OumuHu ‘“‘6i0 mpvox Oamvkie” npu
MSACKUX BUNAOKAX MYMAYILl MIMOXOHOPIANbHO20 2eHOMY ma 6a2amo iHuo020.

Kniwowuoei cnosa:. penpodykmusHi Kiimuuu, emMOpiOHU; 3aNJIOHeHHsS [N Vitro;
nepwa oumuna “3 npoobipxu”’; demozpais; niKysanHs 6e3nnioos

Mapuna Ilerpymko
HNuctutyT npobiaemM KpuoOHoIoruu U KpuoMeTuiiHbl HalonansHOM akaieMuu HayK
YkpauHnsl, YKpanHa

Baagumup IIunsieB
HNHcTtuTyT npobsieM KpuoOHOIOTHH U KpUoMeIuIIMHbI HallnoHansHOM akaieMUu HaAyK
Ykpaunsl, YKpanHa

Tauncusa IOpuyk

HNuctutyT npobsieM KpuoOHOIOTMY U KpUOMETUIIMHBI HallMoHaIbHOM akaieMun HayK
Ykpaunsl, YKpanHa
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I/ICTOpI/ISI BCIIOMOTaTCJIBHBIX PEIIPOAYKTUBHBIX TEXHOJIOTHIi: OT 3alnpera K
NMPU3HAHUIO

Annomauusn. Pooxoenus Oemeti nocie nedeHus 0ecnioous Cemeuuvix nap ¢
HOMOWBIO BCNOMO2AMENbHBIX PENnPOOYKMUBHBIX MEXHOLOUU CMANLO PealbHOCHbIO
nocie MHO2UX 1em QYHOAMEHMANbHLIX UCCIe008aAHUL DUUOIOSUU PENnPOOYKMUBHOLL
cucmemvl, paspabomKu  Memooo8 ONI0OOMBOPeHUs in  Vitro ooyumog u
KYIbMUBUPOBAHUE IMOPUOHOE OOUMNIAHMAYUOHHBIX CIAOULl paseumus. Yuumovleas
WUpOKOe NpUMeHeHUue  BCHOMO2AMENbHbIX — PEnpOOYKMUBHbIX — MEXHONIO02Ull 8
COBPEMEHHOU MeOUYUHCKOU Npakmuke U OOabUWoU uHmepec obwecmsa K 9mou
npobneme yenvlo UCCIe008aHUsL ObLLIO NPOCIeOUmMb OCHOBHbIE 2MANbL U KIH0Uesble
CcOObIMUSL CMAHOBIEHUSI BCNOMO2AMENbHBIX PeNnpOOVKMUBHBIX MEXHOJI02ULL 8 MUpe U 8
Vrpaune, a maxoice oceemums 0essmebHOCHb 8blOAIOWUXCS YHEHbIX OMeYeCE8eHHOU
U MUPOBOLL HAYKU, KOMOpble CMOANU ) UCMOKO8 PA3GUmus 3mo20 HanpasieHus. B
pabome UCNOL308AIU UCNOPUYECKUE MemoObl O U3VHeHUs U UHmepnpemayuu
MEeKCMOo8 NepeOUCHOYHUKO8 U NPeOCmAasleHUs HAYYHbIX UCTNOPUYECKUX COObIMULL.
Kpome mozo, na ocnose pezynbmamos coocmeennozo, bonee uem 30-nemnezo onvima
pabomvl 8 cghepe penpoOyKmueHoUu Ouosocuu U MeOUYUHbl U OOCMUNCEHUL VHEHbIX
MUPOBOLL HAYKU, OCBEUJEHbl COBPEMEHHBLE HANPABIEHUSL PA3BUMUSL BCHOMO2AMENbHbIX
PenpoOyKmueHvIX mexnono2uil. B pezynomame pabomwi nokazamo, umo, HecMomps Ha
onpeoesienHble IMUdecKUue U COYyUaibHvie npedyoedcoeHUs, omKpvimue OmoenbHbIX
VUEHbIX — NPeOUleCmMBeHHUKO8 CO30anu yHOamMeHm moz2o, umo ycuiuamu Pobepma
Dosapoca u Ilampuxka Cmenmoy poouncs nepeviii 8 mupe peOeHOK, 3auamue
KOMOpO20 NPOU30ULIO 8He op2anusma mamepu. Taxowce npedcmasiensvt ucmopuieckue
gaxkmovl u yHUKaIbLHLIE homocpagpuu U3 coOOCMBEHHO20 aApXUBA, NOOMBEPHCOAIOUUE
Gaxm nepeoco ycnewiHo2o onjio00mMeopeHus 0oyuma in Vitro u pojicoenus pebenxa
nocie NpUMEHeHUsl 8CHOMO2AMENIbHLIX PEenpoOYKMUBHLIX MEXHONIo2Ul 6 YKpaune.
Iocneonue 20 nem 6cnomozamenvhvlx penpoOyKMUSHbIX MEXHON02U NPOOOJIHCAIOM
HeYCMAaHHO pa36u8amuvCs, peuas MHo2ue npooemMvl COXPAHeHUsi penpooyKmueHO20
nomenyuana u nedenus decnioous. Cpeou cospemeHHbIx Memo008 6CNOMOAMENbHbIX
DPENPOOYKMUBHBIX ~ MEXHONI02ULL  MOJNCHO — Gbloeums  paspabomkKy  cnocoda
KPUOKOHCEPBUPOBAHUE 2amMem U IMOPUOHO8 Nymem GUmMpuuKayuu, nposeoexue
2EHEMUYECKO20 CKPUHUHeA IMOPUOHO8 C yYelvblo NnpedomepaweHus nepeoayu
HACIeOCMBeHHbIX Dole3Hel, U NEPEeHOCAd IMOPUOHOE C XPOMOCOMHBIMU AHOMATUIMU,
podicOeHue pebenka “om mpex pooumenei’ NpU MANCENbIX CAYUASAX MYMAYUll
MUMOXOHOPUATILHO20 2eHOMA U MHO20€ Opy2oe.

Kntoueewvie cnosa: penpooykmushnvie Kiemxu, 3MOPUOHDL, ONJIO00OMEOPEHUE N
vitro, nepeulil pebeHok “uz npooupku’’; demozpagusi; neyenue 6ecnioous
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