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SOLUBLE Fas IN ONCOLOGY DISEASES
Abbasova S.G., Lipkin V.M. *, Kushlinskii N.E. **

Branch of Shemyakin & Ovchinnikov Institute of Bioorganic Chemistry RAS,
Pushchino, Russia

*Shemyakin & Ovchinnikov Institute of Bioorganic Chemistry RAS. Moscow.
Russia

**Cancer Research Center RAMS. Moscow, Russia
t-mail: svetlanaabbasova@rambler.ru

Apoptosis is the mechanism of paramount importance to the disposal of cells
dangerous to the body, such as virus infected or cancerous cells. In the anti-tumor
defense of a human organism. one aspect of the lack of apoptotic elimination
stems from the development of resistance to the effects of the Fas-dependent system
of apoptosis, which is both a fundamental scientific and practical medical problem.
The resistance of malignant cells to the cytotoxic effect of Fas-ligand, among
other reasons, can be mediated by the increased production of soluble Fas (sFas)
by these cells. Soluble Fas is capable of distantly inhibiting the Fas-ligand action
thus providing advantageous survival and proliferation to the sFas-producing cells.

In the present research, the first Russian ELISA test system for assaying sFas
in human blood serum was characterized. The analysis of experimental sFas-
concentration data obtained using the system in over 1,000 patients with breast,
bone, uterine. colon, adrenal gland, thyroid gland, and ovarian cancer was
performed. The correlation was explored between sFas and other factors involved
in the pathogenesis of oncology diseases — the estrogen receptors in the mammary
gland tumor tissue, the urokinase-type plasminogen activator (uPA), the inducer
of umor neoangiogenesis (VEGF), the proinflammatory cytokine with a broad
spectrum of biological activity (IL-6), and the total activity of the alkaline
phosphatase in bone sarcoma. It was demonstrated that soluble Fas is involved in
the pathogenesis of cancer diseases: The ‘high' sFas level in the blood serum was
linked with: a late stages of ovary, uterine, colon, and adrenal cortex cancer: with
a low-grade tumor differentiation in uterine and ovarian cancer; with the depth of
invasion of the tumor into myometrium in uterine cancer and into the walls of
colon and adjacent tissues in colon cancer; and with distant metastases in colorectal
and adrenal cortex cancer. The 'high' sFas level was shown to reliably correlate
with the deterioration of overall performance and relapse-free survival of patients
with osteosarcoma, ovarian cancer, endometrial cancer, adrenocortical carcinoma;
it was shown to be an adverse factor in assessing the effectiveness of neoadjuvant
anti cancer radiation therapy for colorectal cancer patients.
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SKCNEPUMEHTAJ/IbHOE WCCAEJOBAHUE ®EHOMEHA
VIIPABAAIOWETO ANCTAHIIHOHHOI'O BOJIEHCTBHSA HA
KJIETOUHBIE KYJIbTYPbI

Aswanymos A 1L

MHeTHTYT KubepHeTHYeckon Meantidibl, Mockea, Poccus
E-mail: alexander.avshalumov(@gmail.com

Jlannas padoTa nNoOCBAWEHA IKCNEPHMEHTANbLHOH rpoBepke
cHOPMYIHPOBAHHOW aBTOPOM TWIOTE3L, B COOTBETCTRHH € KOTOPOIl
NPEeANONaraeTca, YTO MpH pa3pylweHnin cTpyKTyphbl DUonoruieckx obbekToB
dopmupyeTca winyuenue, wecyulee wudopmannio 0of X cBoicTRax; ITO
MATYYEHHE MPH ONpEAENenHbIX YCNOBHAX MOKET BO3UMEHCTBOBATL HA JApyrue
Ouonoruteckue 0OLCKTSI, 1LCIEHANPABICHHO HIMCHAA HX CBONCTRA, T.C. UTpaeT
POb YNPABRIAIOUIETO AMCTAHUMOHHOTO BO31CHCTBHAL.

Jlna nposepki 3TOM rHNOTE3bI COIAHA CHIEUHANBHAS KOMINILIOTHIHPOBAHHAS |
ycranoska. Oua npesciasnser coboi IByXKAMEPHYIO CHCTEMY, B O/IHY W3
M30/THPOBAHHBIX OT BHELIHEN CPe/lbl KAMEP KOTOPOH MOMEUIAIT OHONOrHYECKY IO
cyGeranunio (06beKkT-HCTOUHUK BO3ACHCTENA), @ BAPYTYIO  OOBEKT-MPHEMHUK,
Ouonorndeckyto cybCTaHuUmio, CBORCTBA KOTOPOH NPEAMONAracTcs HIMEHHUTE C
NIOMOUILIO AHCTAHIMOHHOTO BOAEHICTBHA, BOZHHUKAIOLIErO B MOMCHT pazpylueHns
CTPYKTYPbI 0OLEKTA-HCTOMHIKA — HANIPHMEP, € TOMOLILBIO Harpesa. KoueTpykius
YCTPOHCTBA HCKIIIOMAET BOIMOKHOCTE TEPEHOCA IHEPTHK OT 00BEKTA-HCTOUHHKA
K OOBEKTY-1IPHEMHHKY.

Ilpusenem  xapaktepuble  pesyiabTarsl,  (ONyuYeHHbIE  NpH
IKCNEPHMEHTHPOBAHHH HA KIIETOMHBIX KyNbTypax. Mccnenosatns npoBoAHInch
COBMCCTHO C BEAYLUMMH B 0ONACTH MUKPODHONOT MK HAYHHO-MCCIIEA0BATENBCKHMH
opradusaumsmn  (HHAW tpancnnantonorum u nekycersenusix opravon, OAO
"buoxummaiu”, 3A0 "Jleiitpan”). IKCNEPUMEHTHI PEaIH30BLIBANNHCH 10 CAMHON
METONMKE: CTaH/APTHBIM cliocoboM opmuposanuchk aAsa obpa3ua KNeTOUHbIX
KYABTYP ~ KOHTPOALHBIA 4 IKCHEPHMEHTANbHBI. YeiiorHA, obecnedrBatoUIme ux
BLIPALUMBAHKE, XPAHCHUE, TPAHCTIOPTHPOBKY, OblH aBCOMOTHO HICHTHUHBLIMH.
Painnuune 3aki04anock TOJILKO B TOM, 4TO JKCHEPHMEHTaNbHLIA obpaset
nogseprancs odpaborke B yeTaHOBKeE.

1. IxenepumenThl ¢ B-kneTkamu. B kadecTBe obbekTa-npueMHuka
NIAHHOM C1y4ae HCNONbL30BANACK KYILTYpa [B-KIETOK, NPOAYUHPYIOILHX HHCYIHH.
Jlucranumonnoe Bosneficrene GopMUPOBANOCH NPH PaspyLIEHHH CTPYKTYPbI
(cKHraHuM) BellecTBa-UCTOUHMKA — CyDCTaHUMK, ColepKalled renatouuThl 1
MaHkpeounTh. MimMepsemble BEIMYHHBL — KOJHYECTBO BhipabatbiBaemMoro
B-rieTkaMu HHCYIHHA 10 00pabOTKY B YCTAHOBKE, 4EPE3 /1Ba 4aca 110CHE OAHO-
WK ABYKpaTHOH 06paboTki M B KOHTpOALHEIX 0Bpa3uax.

YeTarorneHo, uTo 00paboTKa OKaibiBAET ABHOE CTUMYIIHPYIOLLEE BIHAHHE
HA KYJILTYPY [3-KNETOK, yBe/IMHMBas KONM4ECTBO BbipabaTbiBaeMOrO MW MHCYHHE
110 CPABHEHHIO C MCXOAHBIMM 3HAYCHHAMM M KOHTPONLHLIMH 00pa3iaMH B cpeiHem
npumepHo Ha 30% npu oiHOKpaTHOM BO3leHCcTBUN ¥ Ha 44% — npy IBYKpaTHOM.

2. Dkenepument ¢ knerkamu Jleitaura, Mcenonelopana knetounas
kynuTypa Jlefinura HOBOPOAJIEHHBIX NOPOCAT. DKCNEpHUMeHTanbHLI obpaien
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HOABCPIAICH NHTHKPATHOMY BOIICHCTBHIO HAa YCTAHOBKE: AMCTaHIMOINOC
BOBACHCTBHE POPMUPOBAIOCH IPH PAIPYIICHHM TECTHKY.

[loavacHB! CHCAYIOIME PE3YiILTAThl: NO CPABHEHUIO C KOHTPONEM
roapuitienT npoandepar HBHOR akTHBHOCTH KeTok B odpaborannom obpaitie
oKkataics shiie Ha 54%. a npoayusposatve Tectoctepora Gonbiue na 19%.

3. IKcnepHMenT CO CTBOMOBBIMA KJIETKAMH HeJloBeka. B dkcnepumente
HCIIOA K IOBANHBE ME3CHXHMANBHBIC CTBOIORBIC KICTKH eJIOBEKA T0CTHATANLHOTO
nporcxoxaechus. Yepez 30 cyTok nocne Hauana KyJlsTHBUPOBAHMA
IKCACPUMEHTAIBHAS HACTH IOABCPIaliach JAMCTAHUHOHHOMY BO3IEHCTEHIO,
OpMHUPYEMOMY B YCTAHOBKE B MOMCHT FHOEIIH 10/1 AEHCTBHEM PAIPYLIAIOLIETO
cdaxTopa KapAHOMHOUHTOB OOBEKTA-HCTOUHHKA.

3aMKCHPOBAHO 3HANMTEILHOC YBE/NHYEHHE OCHOBHBIX XaPAKTCPHCTHK
AHIHEESTCNBHOCTH KIIETOK B JKCMEPHMEHTANBHOM 0DPa3LEe NO OTHOUIEHHIO K
KOHTPONLHOMY: nHackca nponudepauun - B cpeanem, Ha 21%. noau
Kap/HOMHOUKTOB B 0DWieM uucie knetok  Ha 82%.

OTMCETHM, 4TO B KaYeCTBE HCTOMHMKA, MPOLYIMPYIOUIETO AHCTARIIMOHHOEC
ROZNEACTBHE NPH CBOEH ACCTPYKTYPH3ALIMHK, BE3/1e HCNOMBIOBAAHCE UMEHHO 1€
OnocybHCTaHIMK, KOTOPbLIE HENOCPE/NCTBEHHO CBA3AHLI CO CBOHCTBAMM
ROCTPHHUMAIOLLE T BOJICHCTBHE KY/IbTYPbI KICTOK M TEOPETHHECKH MOTYT HOCHTE
CTUMYIHPYIOILHI XapakTep B HYKHOM JMA NOALIOBATENA HANPABICHHH
(renaTounThl M NAHKPEOUHThI 1A B-KAeTOK, TCCTHUKRYbI — Ut Kaetok Jleitaura.
KAPAMOMHOUMTEI - JIN8 CTBOAOBBIX KICTOK 4eioneka). XapakTcpHo, HTo nps
IKCNEPUMCHTHPOBAHHHE  CO  CTBONORBLIMM  KINCTKAMW B pelyibTare
HCACHANPABIECHHOIO BOIACHCTBIA NPH JICCTPYKTYPH3IAIIHH KapJHOOMHUOLNTOR
YBEAHUHAOCH ITPOLEHTHOE COJICPKAHUE MMEHHO KAPAHOMHUOLHTOB, @ HE KAKHX-
AHGO HHBIX KNETOK, NPUCYTCTBOBABLUNX B HCXO/IHOM KYILTYPE B NPUMEPHO PABHON
(IPONOPLHM.

[Tocnenyrouiee WHPOKOE NOATBEPAKACHHE 0OHApYHEHHOTO enomena
VIIPABARIOLICTO [AHCTAHIIHOHHOIO BO3ICHCTBUA U BhifBACHHKE €ro (hPU3IHUECKOTO
HOCHTES MOFYT OTKPhITh HOBOE (IEPCIICKTHBIIOC HAItpaBIcHHE B MOJICKYASPHOIT
OHOAOTHH, NPEICTABNAIOLIEE CYIIECTBEHIbLIIT HAy  HBIA 1 NpaKTHYECKHIT HHTEpEC.
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EXPERIMENTAL STUDY OF REMOTE CONTROL EFFECT ON
CELL CULTURES

Avshalumov A.S.

Institute of Cybernetic Medicine, Moscow, Russia
E-mail: alexander.avshalumov(@gmail com

This work describes experimental validation of author's hypothesis, which
assumes that during breakdown of biological objects structure radiation is generated
carrying information about their properties; under certain conditions this radiation
can affect other biological objects, directionally changing their properties, i.¢.. it
plays the role of remote control effect.

To check this hypothesis, a special computerized unit was created. It represents
a double-chamber system; one chamber isolated from an environment houses a
biological substance (a source-object), the other houses the receiver-object, which
is a biological substance whose properties should be changed with the remote
effect arising at a moment of breakdown of the source object structure, e.g., by
heating. The unit design precludes the energy transfer from source-object to
receiver-object. s

The studics were performed together with the research organizations leading
in microbiology (Research Institute for Transplantology and Bioartificial Organs,
JSC "Biohimmash”, Closed-JSC "Leytran™). The experiments were implemented
according 1o the same technique: two samples of cell cultures (control and
experimental) were formed the same way. The conditions ensuring their growth,
storage and transportation were identical. The only difference was that the
experimental sample was subjected to processing in the unit.

1. Beta-cell experiments. Here insulin producing culture of B-cells was used
as receiver object. The remote effect was formed during breakdown (combustion)
of source object structure — a substance containing hepatocytes and pancreocytes.
The measured values are amount of insulin generated by B-cells before processing
in the unit, two hours after single- or double- processing and in controlled samples.

The processing has obvious stimulating effect on the fi-cell culture increasing
the amount of insulin generated by cells compared to initial values and controlled
samples on the average of approximately by 30% at single effect and by 44% - al
double effect.

2. Experiment with Leydig cells. Leydig cell culture of newborn pigs was
used. The experimental sample was subjected to the fivefold effect in the unit; the
remote effect formed at breakdown of testicles.

The following results were obtained: compared to the control one, the cell
proliferation index in the processed sample turned out to be higher by 54%, and
testosterone production was higher by 19%.

3. Experiment with human stem cells. Here, human mesenchymal stem
cells of postnatal period were used 30 days after culturing started the experimental
part was subject to the remote effect formed in the unit at a moment of source
object cardiomyocytes destruction caused by the breakdown factor.

Significant increase of main characteristics of cell vital activity in the
experimental sample compared to the control one was recorded: proliferation index
— on the average by 21%, cardiomyocyte percent of total cell value by 82%.
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~As a source producing the remote effect during its destruction. those
biosubstances were used which were directly related to properties of the cell culture
under effect and, theoretically, they can have a stimulating nature in direction
necded for user (hepatocytes and pancreocytes for B-cells, testicles - for Leydiy
cells. cardiomyocytes - for human mesenchymal stem cells). (‘haractcrislicali;
when experimenting with the stem cells, the directional effect on the cardiomyocvlé
destruction resulted in significant increase of percentage of just cardiomyocytes
and not other cells, presented in the initial culture in apprc;ximately equal pr\;ponio{]‘
Subsequent broad confirmation of the discovered phenomenon of the remote
control effect and revealing its physical carrier can open a new perspective direction
in the molecular biology representing essential scientific and practical interest
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KOHCTPYHPOBAHHE KOMIUVIEKCOB JHUNMKWA-AHK HA
OCHOBE KATHOHHOI'O NMPOIBOAHOI'O XOJNECTEPHHA

Arerceesa A.C.,, Macnros M.A.*, Boadvipes H.A.

HucturyT Buoopraniyeckoit Xumun un. akaaemukos MM, Llemsikiuna 1
10.A. Opuunnukosa PAH, Mocksa, Poccus

*MoCKOBCKas FOCYapCTBEHHAN AKACMHA TOHKOH XHMHUECKOR TEXHONOI HiA
M. ML.B. Jlomonocosa, Mocksa. Poccus

E-mail: anna@lipids.ibch.ru

Komnaexesl aununos ¢ JIHK Moryt 6u1Th HCNOAB30BAHBI KAK HHCTPYMEHT
reuHoi Tepariiu. B nacrosiiee BpemMs pazBHTHE ITOIO HANPABIECHHA OFPAHHICHO
3hheKTHBHOCTHIO HMEIOLLMXCH CPeCTR HanpasneHHoi goctaekd JIHK 8 kietku-
Muenn. Meron nunodexini, 0cHOBaHHLIA HA HCTIONbL30BAHHH KATHOHHBIX
JUNHI0B jLT8 co3lanns cucremsl jocraskn JIHK, umeer pag npenmyuwecrs:
monekyns JIHK, sauuwmennesie nunuanoi obonodukoii, He paspyluairca 8
KPOBOTOKE, HE HHCKILMOHHbBI H HE HMMYHOTEHHBI.

Koncrpysposauue kommiiexcos, coctoalnx uz JIHK, okpyxennsix cnoem
KATHOHHBIX NUIHAOB M NHNHAAMM, BbINOJIHAOWHMH QYHKUMHM 3aWMTLI
KOMIIEKCOB OT MMMYHOKOMIICTCHTHBIX KJICTOK 3a cueT 00pa3oBaHUs CTEPHUCCKH-
crabuIMIMPORANHOI NOBCPXHOCTH, ABAAeTCA Haubonee nepenekTuaHbIM. OnHako,
CYILECTBEHHOE BAHAHUE Ha 3D EHeKTHBHOCTE TMNO(EKIIMK OKA3BLIBAIOT CTPYKTYpa
MCNOALIYEMBIX JTHITMI0B, COCTAB JAMMHAHON cMecH N crnocod NPHUroToBNeHUs
KOMIIEKCOB. Kpome TOro. KOMILIEKCH MOIYT HMETh PasiiMdHyio cTpykTypy. B
nuTepatype MMeloTes ceeienus o komnnexkcax B Buae JIHK, ceazannoi c
MOBEPXHOCTHIO KATHOHHBIX THIIOCOM, 1HB0 3aK/1I0MEHHON| BO BHY TPEHHHA BOAHBIN
obbeM obpauienHoi rekcaronansioil dasel, 60 CBI3AHRON MEKIY CIOAMM
nammenspuoi dasel w oap. Takas HEOQHO3IHAYHOCTbL CTPYKTYPb!I HE aaet
BOZMOKHOCTH HH ONTHMH3MPOBATL TCXHONOTHIO MOAYMCHHA KOMIJICKCOB, HH
NOB/IHATL HA HX YCTOHYMBOCTEL W 3 dekTuBHocTs aoctasku JIHK.

Ha ocHOoBe CHHTEIMPOBAHHOIO HAMM PaHEE KATHOHHOTO MPOH3BOAHOID
xoaecrepuna — N-[4-xonect-5-en-3B-unokcHkapbouun)oyTun] nupuamHuii
Opomuia B codeTaH i CO BCHOMOTATENRHBIMH TMNMAaMH HaMu Obina oTpaboTana
TEXHOIOrHA npurotosnenns komiexcos mnuaos ¢ JIHK, xapakrepuiyiowmxcs
Y3KHM H PErYTHPYEMbIM pactipeiencHiem no paimepam. Paimepsl n crpykrypa
KOMIJIEKCOB HCCJICAOBAHB € MOMOWLIO Na3epHOrO JMHAMHYECKOrO
CBETOPACCEAHHA W DNCKTPOHHOR MUKpOCcKkonuu. CNHAHHE KOMIIEKCOB ¢
SUTMOCOMAMH H3YHEHO C MOMOLLLIO HHIYKTHBHO-PE30HAHCHOTO NEPEHOCa IHepr UK.

Padora nosuiepxana POOH, rpant Ne 09-03-00874-a.
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