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Recent advances in clinical
hematopoietic transplantation

The X. Jubilee Symposium was introduced by Prof. Bo-
ris V. Afanasyev who has presented a short introduction
into history and current activities of R.Gorbacheva Memo-
rial Institute of Children Oncology, Hematology and Trans-
plantology. Among recent advances, he mentioned novel
approaches to treatment of refractory/relapsed lymphomas,
large studies in haploidentical hematopoietic stem cell trans-
plantation (HSCT), and special features of lymphoma thera-
py in HIV-infected patients.

Professor Riidiger Hehlmann has opened his memorial lec-
ture with deep regrets on Prof. Thomas Buechner who passed
away quite recently. For the last three decades, Prof Biichner
was closely involved into key programs of the European Leu-
kemiaNet and other networks aimed for better knowledge
and therapy of acute leukemias. Another part of his lecture
was dedicated to current alternatives in treatment of chronic
myeloid leukemia (CML cure: HCT or drug treatment?). His
message was that, in the era of tyrosine kinase inhibitors, al-
lo-HSCT remains a valid option for some clinical situations.
Disease and transplant risks should be considered in these
cases.

An extensive review “What is the impact of targeted ther-
apy with TKI and immunotherapy on SCT in adult ALL”
was presented by Professor Dieter Holzer (Frankfurt a.M.,
Germany). He discussed different therapies applying tyros-
ine kinase inhibitors, including second-generation TKIs.
Another class of targeted drugs is represented by monoclo-
nal antibodies which are effective and well tolerated even in
elderly patients. CAR T cells is another promising option for
the future immunotherapy. However, a lot of questions still
remain with monoclonal antibodies and their combinations
with chemotherapy, especially for different disease status
(e.g., MRD+ versus MRD- patients)
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Our colleagues from Belarus have reported their data on
HSCT in pediatric patients (Olga Aleinikova: Relapse af-
ter alloHCT in children in Acute Lymphoblastic Leukemia.
How to manage?). Relapse is a major cause of treatment fail-
ure in children with acute leukemia after SCT. About 1/3 of
patients are eligible for 2nd SCT (n=75 cases). Event-free
survival after 2nd SCT was 40%, as reported by this group.
Major factors predicting better survival are absence of min-
imal residual disease pre-HSCT and presence of aGvHD
post-transplant. In conclusion, pediatric ALL relapse after
SCT may be effectively cured by a repeated SCT which pre-
sents the only curative option in this cohort.

Dr. Michael Maschan (Moscow) held a lecture Haploiden-
tical transplantation in pediatric acute leukemia, being fo-
cused, mainly, on immunological aspects of HSCT. As based
on their experience of HSCT in ALL and AML patients (a
total of 184 cases), the speaker suggests that ALL and other
acute leukemias may be treated with haploidentical trans-
plants rather than matched unrelated HSCT. Moscow expe-
rience with CD45RA depleted donor lymphocytes was re-
ported, as well as assessment of viral infection risks, along
with immune recovery after TCR alpha/beta- and CD19-de-
pleted grafting.

Several reports were dedicated to post-transplant usage of
cyclophosphamide which is highly discussed and is regarded
now as a promising option for aGvHD prevention. Present
experience and future prospectives in this field were ana-
lyzed by Professor Andrea Bacigalupo (Rome, Italy), in his
report Haploidentical transplantation and post-transplant
cyclophosphamide. Good preventive effect of cyclophospha-
mode against aGvHD was shown in such different clinical
settings as Hodgkin disease and AML. Some novel drugs
(e.g., Ipilimumab in AML) were also discussed. In summary,
Prof.Bacigalupo concluded on high efficiency of haploiden-
tical transplantation with posttransplant cyclophosphamide
even in such disorders as myelodysplastic syndrome and my-
elofibrosis.
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Dr. Ivan S.Moiseev presented a report: “Prospective trials of
novel graft-versus-host disease prophylaxis“ where different
approaches to aGvHD prevention are discussed, including
classical schedules with CsA+Mtx+ATG, and recent studies
with post-transplant cyclophosphamide applications. Ap-
propriate studies are performed within several clinical trials
which are now under evaluation.

Dr. Maxim Kucher (St.Petersburg) has shown some interesting
results showing improved stem cell harvest from peripheral
blood: effectiveness and safety of plerixafor containing regi-
mens for mobilization of hematopoietic stem cells in poor mo-
bilizers for autologous graft preparation. «G-CSF + Plerixafor»
combination proved to be a safe and effective schedule (90%
efficiency) for CD34+ cell mobilization for autologous HSCT in
patients who were considered «poor mobilizers», both children
and adults. Among rare adverse effects, diarrhea, and hypocal-
caemia-induced paresthesia were observed.

Chronic myeloid leukemia (CML) is a traditional item dis-
cussed at our Symposium. This time, Professor Jane Apper-
ley presented a report: “Challenges in CML: a case based dis-
cussion.” This instructive presentation was based on several
clinical cases of CML. Attention was focused on the initial
patient status, decision making for therapy with Imatinib or
other TKTI’s, 2nd line therapy and HSCT (if necessary). Some
important questions still remain, e.g.: How deep should the
molecular response be to allow stopping of the treatment?
What is the place of HSCT in cases of developing blast crisis?

Professor Andrey Zaritskey (St.Petersburg, Russia) present-
ed a comprehensive review concerning CML treatment in
blast crisis: Transplantation in CML BP. This difficult con-
dition is uncommon now, in Imatinib era. Different chemo-
therapy schedules combined with TKI’s are proposed for
remission induction, or as a bridge therapy for allo-HSCT.
Allotransplants proved to be superior to chemotherapy, and
haplo-identical donors may be a good alternative for alloge-
neic HSCT, as demonstrated by their own data on HSCT in
CML blast phase.

Current attitudes for biological treatment methods were ana-
lyzed in comprehensive review by Professor Hans J. Kolb “The
Role of Allogeneic Transplantation in a Changing World of
Immunotherapies”. He described relative role of immune cell
populations as potential tools for leukemia treatment, and
clinical perspectives of donor lymphocyte infusions (e.g.,
in CML and AML treatment). More targeted approaches
includes treatment with T cells armed against Epstein-Barr
virus, or CAR-T cells, in potential combination with specific
antibodies directed against B cells, being potentially effective
in CLL and other lymphoid neoplasias.

Professor Belinda Simoes from Sao Paulo (Brazil) has re-
ported a summarized Brazilian experience in HSCT for sys-
temic sclerosis, multiple sclerosis and type I diabetes mel-
litus (Stem Cell Transplantation in Autoimmune Disease).
Longitudinal EBMT data show increased auto-transplant
activity for MS treatment which, generally proved to be safe
and effective method. A concept of “immunological reset”
is suggested as a biological basis for auto-HSCT in autoim-
mune disorders.

Dr. Alexander D.Kulagin (St.Petersburg, Russia) discussed
potential options for HSCT in in severe anemias: Bridging
therapy with eculizumab and allogeneic hematopoietic stem
cell transplantation for hemolytic paroxysmal nocturnal he-
moglobinuria/severe aplastic anemia. Among other treat-
ments, eculizumab could be a promising option for bridge
therapy preceding allo-HSCT. No specific complications (i.e.
thrombosis, VOD) were observed after HSCT in paroxysmal
nocturnal hemoglobinuria.

International protocols
and networks

Implications of international protocols in Russian clinics
were well described by Professor Alexander G.Roumyantsev
(Moscow) who has reminded the main stages of coopera-
tive studies of Russian and West European clinics on can-
cer treatment. He pointed to overall better treatment results
along with reduction of toxicity, decreased hospital staying
and lowering costs for medical care. The Speaker also point-
ed to well-functioning Reference Center in Moscow coor-
dinating efforts of Russian oncohematologists and accumu-
lating appropriate clinical data from pediatric oncological
clinics throughout Russia. Recent advanced are connected
with arrangement of HSCT donor Registry and rehabilita-
tion programs for HSCT recipients.

Professor Dietger Niederwieser (Leipzig, Germany) present-
ed a competent overwiew of a world-wide BMT networking
in his lecture WBMT Global Survey 2013 . This international
effort is aiming to follow annual trends of different HSCT
modalities, being applied for therapy of dictinct malignant
disorders. Indeed, total number of stem cell transplantation
increases, with predominance of allo-HSCT over autologous
grafting in both malignant and non-malignant diseases.
What concerns alternative donors, the haploidentical HSCT
becomes more popular, exceeding cord blood transplanta-
tion. There are, however, great differences for availability of
compatible unrelated donors for different regions and coun-
tries.

Trends and attitudes for haplo-HSCT in multicentric studies
were discussed in the lecture presented by Professor Arnon
Nagler (Israel, Tel Hashomer, Israel): “Haploidentical Stem
Cell Transplantation fo AML - Update from the ALWP of
the EBMT”. A sufficient increase in haplo-SCTs for leukemia
treatment is registered worldwide. A tolerance for hap-
loidentical graft may be explained by activity of Treg cells
and other biological factors. With respect to efficiency of
haplo-HSCT, no gross differences in clinical outcomes are
reported between the T-replete haplo SCT and HLA-com-
patible transplants from unrelated donors. HLA-DRB1 locus
matching is not an independent prognostic factor for acute
GvHD grade II-1V associated with haplo-HSCT.

Professor Alexander Karachunskiy (Moscow) has reviewed
results of induction leukemia treatment protocols: “Prospec-
tive randomized ALL-MB studies by children and adolescents
in Russia” He traced evolution of the protocols, from ALL-
MBM-2002 adapted for Russian conditions, to current modifi-
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cations. Some aspects of dose optimization for glucocorticoids,
asparaginase, and other components are discussed. Enhanced
therapy schedules are suggested for refractory leukemia cases.
Meanwhile, results of frontline therapy are again declared a sig-
nificant predictive factor for the patients’ survival.

Professor Norbert Schmitz (Hamburg, Germany) has fol-
lowed evolution in Hodgkin and non-Hodgkin lymphoma
treatment from 2002 to present in his lecture: “Autologous
and allogeneic transplantation in lymphoma in the context of
new drugs”. Current data from EBMT registries show good
efficiency of currently used protocols. Auto- and allo-HSCT
remain important modalities to treat NHL. Meanwhile, new
targeted drugs and cellular therapies in lymphomas (e.g.,
CAR-T) will impact further developments, with respect to
indications (competitor vs bridge therapy), subsequent HCT
toxicity, aGvHD risk, and relapse risk.

Dr.Kirill Kirgizov (Moscow) presented a Report of autolo-
gous hematopoietic stem cell transplantation for pediatric
patients with multiple sclerosis: It was a retrospective mul-
ticenter study by the EBMT Autoimmune Diseases Work-
ing Party based on a Registry of >2000 hematopoietic trans-
plants performed in patients with multiple sclerosis (MS),
connective tissue disorders, severe arthritis, inflammatory
bowel diseases, etc., with participation of 251 centers from
41 countries. Autologous HSCT in MS proved aHSCT for
pediatric MS appears to be safe and effective way to reduce
autoimmune inflammation, being accompanied by, at least,
stabilization of MS symptoms by EDSS scale.

Cellular mechanisms
and diagnostics

A lecture by Dr.Magne Berset Attacking intracellular signal-
ing pathways in myeloma cells concerned multiple molecular
mechanisms of multiple myeloma. In view of complex regula-
tory changes, a positive role of next-generation sequencing is
considered. A dictinct group of genes is shown to be mutated
in different myeloma patients. However, neither of specific gene
mutations still cannot be regarded as a key factor for genesis
of myeloma. The same seems to be true for proteomic analysis,
however a possible role of PRL-3 (the phosphatase of regenerat-
ing liver-3) is suspected now. Such intracellular signalling mole-
cules could be good targets for therapy.

An experimental report by Prof. Valery G.Savchenko (Nation-
al Center of Hematology, Moscow) concerned modification of
stromal microenvironment and T-cell subpopulations imbal-
ance in patients with leukemia before and after allo-HSCT). He
discussed functional role and composition of the bone marrow
niche, especially, mesenchymal stem cells (MSC). A hypothesis
on MSC suppression by leukemic cells was considered. MSCs
from leukemia patients showed different changes in growth
rates. Some specific gene signatures were revealed when ana-
lyzing their gene expression profile before and after HSCT.
Changes in T cell profiles and recovery are considered in view
of aGvHD risk posttransplant.

An interesting approach to diagnosis and studies of leukemia
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was presented by Claudia Lange (Hamburg, Germany). The
item was described as The potential of extracellular vesicles
(EV) in oncology, a class of microparticles shedding from the
surface of normal and leukemic cells. A variety of structural
and signalling proteins, nucleic acids provides a lot of oppor-
tunities for intercellular communications and RNA transfer,
thus suggesting their sufficient role in tumor biology. E.g.,
EV derived from mesenchymal stem cells may be applied in
cancer immunotherapy. Radiation protection of MSC-de-
rived extracellular vesicles was shown in animal models.

A quite original study was presented by Dr.Orit Collet (Re-
hovot, Israel) in her report Metabolic regulation of blood
and bone forming stem cells: the role of ROS and nitric oxide
According to her data, the nitrogen monoxide (NO) levels
produced by stromal and endothelial cells may regulate he-
matopoietic stem cells (HSC), with EPCR playing a sufficient
role in HSC homing. Dynamic permeability of BM endothe-
lium and MSCs regulate HSC maintenance in bone marrow,
probably, by secretion of ROS and NO. In this respect, HSC
are shown to transfer mitochondria and ROS to BM MSC,
and, vice versa, leukemic cells are also able to transfer mito-
chondria and ROS to BM MSC, thus producing a potential
regulatory circuit within the marrow niche.

Professor Tapani Ruutu (Helsinki, Finland) has reported
about Progress in the diagnosis and treatment of veno-oc-
clusive disease/ sinusoidal obstruction syndrome of the liver.
Prediction, detection and treatment of this common post-
transplant condition present a difficult task. Obstruction of
liver sinusoids may be confused with other complications,
due to absence of specific symptoms and markers. Recent
severity criteria are presented. Defibrotide is effective for the
treatment of severe VOD.

Among molecular markers of minimal residual disease,
“WT1 expression is among the most searched markers. Pro-
fessor Andrea Bacigalupo (Rome, Italy), with his lecture:
WT1 as a marker of minimal residual disease post transplant
in AML, and pre-emptive therapy of relapse” Generally,
there was a good correlation with disease-free survival and
relapse risk in AML.

Experimental therapy

Prof.G.-Wagemaker from Erasmus University Rotterdam, The
Netherlands has made a comprehensive overview of prospec-
tive in gene therapy of genetic diseases (Progress in Hematopoi-
etic Stem Cell Gene Therapy in Inherited Disorders). Current
sympthomatic or replacement therapies are costly and require
lifelong treatment. Modern gene therapy is now developed for
some genetic defects, e.g., inherited immune deficiencies, lyso-
somal storage disorders, sickle cell anemia, thalassemia, hemo-
philia A. In 2000’s stem cell gene therapy based on lentiviral vec-
tors was applied for Wiskott-Aldrich syndrome, X-linked SCID,
and some enzyme deficiencies. General protocol for HSCT of
autologous gene-modified cells is presented. Comparative char-
acteristics of different gene constructs, transfection efficiency,
in vitro expansion of modified cells and their clinical efficiency
are also reviewed.
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Dr. Polina Stepenska (Hadassah Center, Israel) shared her
experience in a lecture: “Genetic diagnosis in Pediatric
Stem Cell Transplantation” She provided an overview of
whole-exome sequencing (WES) techniques, and considered
it an effective, and currently, economic approach to precise
diagnostics of known and freshly detected mutations in pa-
tients and their relatives. Diagnostic experience with WES
for >70 children treated at Hadassah Center allowed to as-
sess a definitive genetic diagnosis in 70 % (familial immuno-
deficiencies, osteopetrosis etc.), and to perform HSCT with
good results in 50 cases. Additional family members with
same defect could be also diagnosed in this trial.

Molecular engineering and its applications for gene editing
for neuromuscular diseases were briefly described by L.A.
Yakovlev, MD (Human Stem Cells Institute PJSC) and exem-
plified by the in vitro DYSF mutation correction performed
by means of CRIPSR\Cas9 nuclease system.

Professor J.Glover is an expert in cell propagation in differ-
ent culture systems. His report was The iPS cell technology -
Promise and Limitations. The iPS (indiced pluripotent stem
cells) may be obtained by means of genetic manipulations
thus being artificial cell products. Therefore, they may be
used, mainly, for in vitro disease modeling, high-throughput
drug screening, or tissue/organ reconstruction. Autologous
or allogeneic cell therapy in patients may be started in long-
range perspective, after coping with some safety issues.

Genome editing workshop
(Day 1, Athens)

A lecture by Prof. Boris Fehse (Hamburg) “Manipulating the
genome for research and therapy” concerned quite recent
opportunities of introducing targeted changes into genome
of living cells, mostly, by means of viral vectors. For many
years, these approaches were used for induction of gene
knockout in laboratory animals. Now, however, the molec-
ular interventions have became more accurate , thus blazing
new trails for targeted therapy on the genome level. Le., nov-
el viral vectors allow to safely introduce a wild-type gene ma-
terial into cells of the patients with inherited diseases, thus
correcting their phenotype. Several new nuclease-based sys-
tems, especially, RNA-based CRISP/CAS9 designer nucleas-
es allow highly efficient and precise gene editing of mutated
genes, i.e., gene replacement, or ‘knock-in’ of desired gene
material leaving the target cells alive. The gene editing may
cause revolutionary changes in transplantation, since one
may modify hematopoietic cells from, e.g., a patient with ge-
netic enzyme deficiency, and then return them back, hoping
for correction of the gene defect.

A special review by Mikhael Samsonov (R-Pharm, St.Peters-
burg) “Human gene editing: a strategy of development and
registration” beared on design, testing and law regulations
of prospective gene modification therapies. Current clinical
trials with TALEN- and CRISPR/Cas9-modified human cells
are underway, including T cell modifications for leukemia
treatment. Among main concerns, the off-target activity
of these agents is considered, thus rising concerns on their

safety for patients. Among promising therapeutic approach-
es to immunotherapy of leukemia and lymphoma, a series
of CART-producing systems seem to arrive at the market in
sooner time.

Cristina Khodova from Skolkovo Foundation presented even
more general view to the problems in her lecture: “Games of
Genomes: market challenges, investment opportunities &
patent battles”. The aspects of gene therapy, still being in cra-
dle, are now abundantly supported from venture capitals. A
NIH approval for treatment of leukemia by CRISP-modified
T cells seems be an early bird in this respect.

Finally, the audience has a discussion (per Skype, but with
much interest) with Fyodor Urnov, a California-based mo-
lecular biologist, an enthusiast of gene editing. His brisk
speech was devoted to current state of gene editing exper-
iments and their bright prospectives for human medicine.

Nursery in transplantation clinics

A novel section Nursery in hemato-oncological patients has
gathered a large audience of physicians and medical nurses.

A keynote lecture was held by our Israeli colleague Natan
Gorelik, the Head Nurse of Pediatric Oncology at the Hadas-
sah Medical Center (Jerusalem). He presented main options,
techniques and infection control of central and peripheral
venous catheters. Some aspects of catheter-associated blood
clots and infectious hazards were described, like as their
control which is in competence of the hospital nurses. Other
complications of vein catheterization were considered. The
quality of life (QoL) issues were also in scope.

Extensive data on daily life of medical nurses at intensive
care unit (ICU) #3 () were presented by E.A.Goncharov and
colleagues from The R.Gorbacheva Memorial Institute. They
noted multifaceted duties of the ICU nurses including daily
general care, control of mucositis, prophylaxis of respiratory
and urinary infections, monitoring main physiological pa-
rameters, e.g., water and salt balance, etc. Communications
with relatives of the patient is an important task as well.

Anna A. Apostolova discussed clinical significance of body
weight in patients on chemotherapy and after HSCT, and its
dependence on nutritional status, aGVHD severity and in-
fectious complications in the patients.

Technical issues of blood drawing from different CVC ports,
as exemplified by Tacrolimus assays were described by Ana-
stasia D. Nikiforova.

A team from Moscow (O.A. Voroshilina et al.) presented
their experience of nutritional support for hemato-onco-
logical patients admitted to aseptic boxed department at the
Rogachev Center of Children Hematology, Oncology and
Immunology. Appropriate tasks for the nurses include mon-
itoring of nutritional state and consulting with specialists in
clinical nutrition, concerning modes and volmes of required
nutritional support.
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Clinical psychologists at the RICOHT clinics (Svetlana
L.Oleshko et al.) reported their data on Prevention of burn-
out syndrome in BMT nursing staff. A number of preventive
measures are proposed, in order to increase psychological
resistance of medical nurses employed with severe patients
and to prevent potential conflicts with colleagues, patients
and their relatives, e.g., individual consulting and group col-
loquia for discussion of stressful points.

EDITORIAL |

In this connection, an interesting report was made by a psy-
chologist Olga V.Ushakova who showed a significance of the
patient’s commitment for treatment and role of competent in-
formation on the issues relevant to therapy and its effects, also
taking into account personal psychological traits of the patient
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0630p poknanos Ha 10 cumnosnyme
«TpaHCnNaHTauusa remono3TMYECKNX CTBOSOBBIX KNETOK
y fetei n B3pocnbix» namatu P. M. Topbauesoin

Bopuc B. Apanacres

HVW perckoit oHKonorum, remaromormyu ¥ TpaHcivtantonorur um. PM. Top6aueBoit, Ilepseiit Cankr-IleTep6yprekuii
TOCyJapCTBEHHbI MemuumHCKnit yHuBepcutet uM. VI.ILITaBnosa, Cankt-Iletep6ypr, Poccuiickas enepanns

Pe3siome

OcHoBHas TeMaTyKa 10-ro 10OMIEIHOTO CHMIIO3MyMa I1a-
mstu P. M. TopbadeBoit 6b11a TPagNUIIOHHO ITOCBAIIEHA
BOIIPOCAM Tepammy OHKOTEMAaTOJIOTMYeCKNX 3aboreBa-
HMII I CMEXHBIM Ipo0/eMaM. YYaCTHVKY CHMIIO3MyMa
u3 Poccm, CHI' n eBpomeiickux CTpaH IIpefiCTaBMIN
obuIVpHBIe JaHHbIE 00 ycrexax u Ipo6reMax B 06/macTu
TPAHCIUIAHTAIIMY TeMOIIOTUYECKIX CTBOJIOBBIX KJIETOK
(TTCK). B wactHOCTH, 06CY>KFa/IICh BOIIPOCHI OLTIMM3a-
LV I KOMIUIEKCHOTO JIeYeHMs XPOHIYECKOTO MVETIOU-
HOTO JIEJIKO3a M OCTPBIX /1e11K030B ¢ mpuMeHenneM TTCK
B COYETaHMM C TApIeTHBIMY IIperrapaTaMyl, TaKUMM, KaK
VHTMOUTOPBI TMPO3UHKMHA3, MOHOK/IOHA/IbHBIE AHTH-
Te/a. DTU pe3y/IbTaThl BO MHOTOM OCHOBAHBI Ha TaHHBIX
MY/IBTULIEHTPUYIECKIX UCCTIeTOBAHNIA, TIPOBEIEHHBIX KaK
B EBpone, Tak 1 B k/mHMKax Poccyn n Benopyccun. Oco-
60e BHIMAHIE IIPUB/IEIEHO K IIOBBIIIEHNIO KIMHIIECKIX
3P PeKTOB IpyU JIEYeHUN IMPOABUHYTHIX KIMHIYECKIX
¢opm 3aboneBanmit (HarpuMmep — pepakTepHbIX GopM 1
PELVIVBOB).

B HexOTOpBIX JOKIafax TAaKKe pacCMaTpUBa/IICh BOIIPO-
Cbl KJIETOYHOJ IMMYHOTepamvy (B 9aCTHOCTH — UCIIONb-
3oBarnaA CAR-T k/1eToK), ycmnmBaroleit IpOTHBOOITYXO0-
neBble 3¢ dEKThI M PACHIMPSIONIEl BO3PACTHBIE JIVIMUTBI
npoBefeHVst 3 PeKTUBHOM Tepamuy 3/10KaYeCTBEHHbIX
3aboneBaHwit. B pAme BBICTYIUIEHMIT 00CYX[anach K-
Hudeckast addexTnBHOCTS ramionpentuynoit TI'CK B
OHKOTeMaTO/IOTVM, ¥ II0Ka3aHa ee IPUMEHVMMOCTD B Iie-
TIOM pAfie KMMHNYeCKUX cutyanuii. Ha cumnosnyme Tak-
JKe ObUI psif BXKHBIX HOKIamoB o npumeHennn TT'CK B
JIEYEHNI TEeHETUYECKMX 3a00/I€BaHMII M aIIACTMIECKIX
anemuit. Octaercs akryanbHoM Takke TeMa TT'CK B Tepa-
IV Ay TOMMMYHHBIX 3200/IeBaHWIL.
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ITpodumakTuka peaknuy «TPaHCIUIAHTAT HPOTHUB XO-
3AMHa» TaKxe ObUIa IMpeIMETOM psfia COOOIIEHWIT, U
MOKa3aHa JOCTaTOYHasA 3QQPEeKTUBHOCTU IPMMEHEHNs
¢ aroit nenbio nykaodochamuga nocne TTCK. Axry-
aJIbHOI OCTaeTcA U IIpo6leMa BeHO-OKKITIO3VIOHHOI
6omesHy mocie TpaHCIIaHTaIVu. Kak 06bIvHO, TOVCK
MapKepoB MVMHVMaJIbHOI OCTaTOYHON 60JIe3HN SBTIAI-
Cs IPeMeTOM IUCKYCCUI Ha CUMIIO3MYMe.

Cpeny 3KCIIEpYMEHTAIBHBIX PA0OT MPeNCTABIISIIN UH-
Tepec WMCCIEHOBAHUA K/IETOYHONM OMOIOrMyM MHOXe-
CTBEHHOII MUETIOMBI, PO/Ib M@3€HXVMMHBIX CTPOMA/IbHBIX
KJIETOK B KPOBETBOPEHNY, BOIPOCH MEXKJIETOUHOTO
CUTHA/IIHTA Y METa00/IMYeCKIX B3aVIMOLEICTBUIL B CH-
CTeMe reMoII093a.

CrienjuaibHast ceccys Kacajaach METOAVIK T€HHOTO pe-
TAKTUPOBaHMA KJIETOK I MX ayTONOTMYHONM TpaHC-
IJTAaHTaLMM, IpeXJe Bcero — manueHTtam ¢ BIY-umn-
dexumeil ¥ BPOXAEHHBIMU MMMYyHOAeduuyTaMu
MalMeHTaM, a TaK)Ke MepPCIeKTUBaM UX KIMHNYECKOTO
BHEJIPEHNS U JIETA/IBHO-9TUYECKIM MIPOOIeMaM IIpuMe-
HEHJA TaKUX KIEeTOYHBIX IPOJLYKTOB.

OT]IE)'II)HOC 3acemaHme 6b1710 IIOCBAIIEHO 0COOEHHOCTAX
pa6OTbI MEQVIVHCKUX CECTEP B OTHEIEHUAX TPaHC-

IVIAaHTAal UM KOCTHOI'O MO3ra n CHeIH/I(bI/IKe nx (bYHKIU/I—
OHa/IbHBIX 3amad4.

Kniouesble c10Ba

CumnosuyM, ro6uneiinbiit, Cankr-Iletepbypr, oHKore-
Maronorus, 063op.
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