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BBEJAEHHWE

B Ham BeK HaHOTEXHOJOIMI M MHHOBALMH CpPelM Ka)KIOIHEBHBIX aKTYaJlbHBIX
npo0JieM, BOJHYIONINX YEJIOBEYECTBO, HE TEPSIOT 371000 JHEBHOCTH MEIHUKO-OHOJIOTH-
YeCKHe BOIPOCH], CBS3aHHEIC C MTO3HAHUEM, JICUCHHEM NPO(UIaKTHKON U peabuiInTa-
[UeH pa3IMYHBIX CONMATBHO 3HAYUMBIX 3a0oseBaHUil. OOMIEH3BECTHO, HO HE BCEMU
MPHU3HACTCS, YTO MPEXKIC, YeM MPHUCTYIUTh K pealn3aluy KaKux-TH00 NeHCTBUH, 11e-
Jeco00pa3HO TIIATEIHHO H3YUUTh BOIIPOC, CONPSDKEHHBIHN C MPENCTOSIEH AesTeITbHO-
CTBIO, W JIMIIb 3aTeM IPUHUMATHCS 3a padory. Hambosee 3Hadmma Takas TpaIulus
B cepe 3apaBoOXpaHEHUs, re JOMUHHUpYeT neBu3 «Non nocere». BrimeckazanHoe
SBUJIOCH CTUMYJIOM JIsl opranusanuu 17 mas B MuHcke Ha 6aze MHcTuTyTa DU3MOII0-
ruu HanyonaneHo# akanemun Hayk bemapycn MexayHapoaHO# Hay9IHOH KOH(pEpEH-
uuu «PyHIaMeHTaIbHbIe HAYKH — MEIUIIMHEY». YUYaCTHUKHM Hay4dyHOro ¢opyma cocpe-
JIOTOYMJIM BHHUMaHHE Ha HamOOoJee aKTyaJbHBIX (YHIaMEHTAJIbHBIX BOMPOCAX MEIH-
KO-OMOJIOTHYECKON HAIMPABICHHOCTH C IENbI0 CKOPEHIIero BHEAPEHHS JOCTUTHYTHIX
WHHOBAIIMOHHBIX PE3YyJIbTATOB B MPAKTHYCCKYIO MEIUIUHY.

B craTpsx cOOpHUKa MpEACTaBICHBI PE3yIbTaThl HCCIICIOBaHNM YueHbIX bemapycu,
Poccun, Ykpaunsl, I'epmanumy, [lonbniy, KOTopble CBUIAETENBCTBYIOT O BBICOKOM yPOB-
HE HayYHO-HMCCIIeIOBATENIbCKOM paboThl aBTOPOB cTaTel B 00JIACTH (PYHIaMEHTATBHBIX
JUCHIUTIIIMH MEINKO-OMOJIOTHYEeCKOH HampaBieHHOCTH. Hanbonpliee BHUMaHNE B HC-
CIIEZIOBATEIBCKOI paboTe ymeNneHo MmpobieMaM OHKOTEeHEe3a U PaJWKabHON Teparnnuu
OHKOJIOTHYECKHX 3a00JICBaHHH, TOBHIIICHIS YCTOMUYNBOCTH KIJICTOK M TKaHEH OpraHm3-
Ma B YCJIOBHSIX THIIOKCHH U WIIEMHUH, KOHTPOIIO AUcOanaHca MeTabOIMYECKUX MPOo-
LIECCOB, CIIOCOOAaM MOBBIIIEHHUSI SHAOT€HHBIX PE3EPBOB 3A0POBOro U O0JIBHOTO OPraHu3-
Ma, POJIA Pa3HOOOPa3HBIX COYCTAHHN (PH3MUCCKUX (PaKTOPOB JJIsI TUATHOCTHKH U Te-
pamuu, Borpocam 6onee 3 heKTBHON MPOPHUIAKTUKH U peaOUIIHTaLlUH.

B mporuiecce BBICTYIUIGHUH M AUCKYCCUH CIIEIIUATUCTOB BIIOJIHE €CTECTBEHHO BO3-
HUKaeT OCHOBAa JUISl HOBBIX W M OyJylIMX TeMaTH4eCKHX KOH(pEepeHLHUH, KOTOpbIE
cranu jus Mucruryra ¢usnonorun HAH benapycu cBoeoOpa3HOil Tpaauiuei.
Opranuzatopbl Hay4yHOro (opyma HaJCITCsA Ha HOBBIE MIJIOAOTBOPHBIE BCTPEUH MpeEJ-
cTaBuTesiel (yHJAaMEHTalbHBIX U MPHUKIATHBIX HAYYHBIX HApaBlieHUH B OyayIieMm
romy.
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DYNAMIC CHANGE OF T-LYMPHOCYTES IN LAPAROSCOPIC
CHOLECYSTECTOMY PATIENTS WITH HYPEROXIA AND/OR
PHYTOHEMAGGLUTININ APPLICATION

Mogilev State University, Mogilev, Belarus
2Mogilev Regional Hospital, Mogilev, Belarus

In our time we have advanced in methods of anesthesiology surgery. Death’s that
are bounded with anesthesia are decreasing, which are like 1-2 deaths for 200 ane-
sthesia’s [1-3]. Those numbers are mostly connected and affected by the rational ways
of choosing anesthesia literature.

Today’s most used method of intraoperative patient safety is anesthesia that’s
inhalator. Its usage is approximately 60—85 % from all other anesthesias. Method’s
popularity and dependence are best known for its high effectiveness, security and
manageability. All this is achieved by insertion of second and third generation of
halogenated volatile anesthetics: enflurane, isoflurane, sevoflurane and desflurane.

In resuscitation and anesthesia practice oxygen was used approximately for a very
long time, the reason is that because O, is oxidant nutrients, plays the key role in cell
energetic security, at all critical situations. Also high oxidation ability, which initiates
automatic non-fermentative O, and OH reactions, can cause homeostasis disturbance, in
which are used surgical procedure.

Also today we don’t have an exact opinion on oxygen toxic limit, and its concentration.
In specific journals we can state that in the most articles authors are divided into two paths
of anesthesia: first with oxygen pressure of arterial blood (Pa0,) is at 170-225 mm Hg [2],
in second even 360 mm Hg [2]. In countries with high medical care most anesthesiologists
are mostly adapted to analogically same parameters (more than 160 mm Hg) [5].

A significant effect on human antioxidant defense can cause some of the inhalation
anesthetics, in particular sevoflurane, but, this effect in modern science is not completely
explored in hyperoxia conditions. But the harmful effects of hyperoxia on the organism
are highly studied not only on the cell level but also on the organic level (example,
lungs). Mostly the research is hold in lab conditions, or on healthy volunteers, or in vitro
on the basis of multiple cells. With all those posts there are some situations which are
easier to accomplish, that are not considering factors of real clinical practice [2].

One of the most examined objects of biomedical researches are lymphocytes. The
bases of their research are: quantity and phenotypic characteristics, variation and
functionality tests, intracellular determination cytokines and etc. Lymphocyte
chromatin, that is founded in GO/G1 phase, from one side, it can resemble structure-
functional state of those cells, and from the other, it is a test subject of exterior and
interior factor influence.
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In this case, for the researches cause we examined morphological characteristics of
lymphocytes in the peripheral blood, while conducting laparoscopic operations. When
using inhalation anesthetics with 50 % FiO, while inhaling

Material & Methods. The criteria that were used for research are: planned operative
anesthesia procedure: individuals of both sex, age 18 and above: physical patient status by
ASA [-III class; and patients without lungs pathology. Patients at the time of anesthesia,
with oxygen concentration at inhalation (FiO,), were 50 %. Patient premedication and
water anesthesia came with a common scheme. Anesthesia support produced inhalation of
sevoflurane in a dose 1,15£0,4 vol.% exhalation in nitrous oxide-oxygen mixture of FiO, =
50 % and bolus injection of fentanyl in dose 5,8+2,5 mkg/kg/h. Muscular relaxation at the
time of anesthesia supported injection of trakrium in dose 0,3—0,6 mg/kg. Artificial lung
ventilation (ALV) at the time of inhalation was proceeded with the usage of anesthesia-
inhaling equipment ADU-5 (Datex-Ohmeda, Finland) in VCV mode with circulation of
half-closed outline and the flow of fresh gas 2 I/min.

Patient’s venous blood was affected by 60 min incubation with phytohemagglutinin,
which is a specific mitogen. We analyzed monitored parameters on followed stages: 15 —
before anesthesia beginning; 2" — 5 min after trachea intubation; 3 — 10 min after
incubation; 4" — 20-30 min after trachea incubation; 5™ — end of the operation; 6" — 5 min
after patient excavation. Blood samples were researched on the phases: 1, 4 and 6 (in
quantity of 4 ml).

To analyze the status of chromatin lymphocytes in peripheral blood by the
morphodensitometry methods. The proposal of this study was approved by the ethics
committee of Mogilev regional hospital, Mogilev, Belarus. Examination included 17 patients
with laparoscopic cholecystectomy (a principal group). The group was randomized at
the age (48,3£1,3 years), sex male, at diagnosis and treatment. A control group consisted
of 17 healthy male volunteers at the age of 41,5+1,4.

Sample preparation included: a) mononuclear cells isolation, b) staining of whole
blood smears with gallocyanin-chrome alums.

a) The blood samples were diluted with an equal volume of a phosphate buffer saline
(PBS) at pH 7,2. Test-tubes were put in a thermostat at 37 °C for 30 min for a preliminary
erythrocytes sedimentation. Then leukocyte rich supernatant was collected carefully
and centrifuged for 10 min at 300 g. A supernatant containing platelets was removed
and the leukocytes pellet at the test-tube bottom were reconstituted to a volume of 2 ml
with Hank’s balanced salt solution and carefully stirred. Obtained leukocytes suspension
was layered over 1,5-2,0 ml separation media with density of 1,077 g/l and centrifuged
for 30 min at 18-22 °C. T-lymphocyte were separated with DYNAL Beads.

b) The blood smears were fixed in ethanol-diethyl ether (1 : 1) for 30 min, then
processed with RNA solution (Sigma, USA) and stained with chromium (I1I) potassium
sulfate dodecahydrate at 37 °C for 2,5-3,0 h.

Analysis of lymphocytes was performed using an optical microscope (Axio Imager
Al, Zeiss, Germany), with an objective Plan-Neofluar 100x1,3 oil and with a video
camera AxioCam MrC5 (Zeiss, Germany).

a) For each patient image of 200 nuclei of peripheral blood lymphocytes’ selected
after visual estimation were processed to improve their qualities. Morphologically, the
cells were 90 % small lymphocytes. Then their analysis was performed using
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microanatomy of the nuclei [4]. The object of MDM research was an interphase
chromatin of lymphocytes which was subdivided into four components in our research.
Two of them were related to a compact, dense or condensed one (heterochromatin) and
the next two were related to diffusive, friable or decondenced one (euchromatin). The
black and granular component of the heterochromatin was marked as ql, the light
component of the heterochromatin was marked as g2, the light component of the
euchromatin was marked as g4 [4]. We evaluated an area of the component (A),
perimeter (Per.) and optical density (OD) of separate components. Phytohemagglutinin
(PHA) (GIBCO) was then added to the suspension. The concentration of PHA used was
that giving optimal lymphoblastic transformation.

Results. On the first step of research we established the allocation of morphological
and optic parameters interphase chromatin lymphocytes. The allocation was counted by
these parameters: chromatin quote area, mean, mode, minimum and maximum of
optical density, perimeter, integral optical density, form factor, diameter (table). Before
treatment the most frequent form of allocation, by all parameters, was log-normal, this
points on dominance of tiny components of heterochromatin, which has not high optical
density and irregular form.

Euchromatin, on other hand, had right asymmetric area of distribution, by log-
normal perimeter. Mode and median of optical density specifies by normal character of
distribution. On the next stage, we started an observation of middle distentions of our
researched parameters.

The area of heterochromatin (q1 component) was 1043,6 pt (correspond 3,0 pwm).
We decided to limit our variables to be non-calibrated, which will be used in future,
because we don’t see a reason for its adduction. In conditions of 30 min exposition of
integral blood, follows the area decrease of q1, which on our conception are resemblances
of processes, that follow special (but close) conditions in vitro with in vivo. The area of
chromatin in 60 min interval came back to normal conditions. Optical parameters
(mean, optical density, mode, median optical density, integral optic density. had similar
dynamic with morphological parameters for all period.

Euchromatin (g4 component) characterized by decrease of area and tendency to
increase its optical density. Those parameters of euchromatin we can count as lack of
synthetic processes, combined with samples of blood placement in artificial environment.
By doing so, experimental conditions are adequate to brought up tasks.

After 30-min hyperoxia, which was prevented by inhalation of a substance with
35 % O, is the beginning of complex changes in ql, g2, q4 component. In particular,
area of heterochromatin increased on 206 % (3198,8+3924.4) by looking on the initial
state. In q2 component there were no area changes, but chromatin became darker, which
we can determine by looking at mode. As in heterochromatin, euchromatin also became
bigger (from 253,525+800,98 in control group, to 1517,21+2821,8). We mean that
hyperoxia presents us total depression of chromatin.

On the 60" min of compound, with high doses of O, inhalation, we observed
a recurrence of an area and optical density of heterochromatin after 30-min exposition
in hyperoxia in vivo. With this, we can point out that with euchromatin condensation we
deduct a hyperchromasia. But the most significant changes in the morphological
structure was area, in the component g2 — it’s increase by 2 times (to 3543,3+4584,0).
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We can suggest that this whole process is about chromatin remodeling, by ql and q2
conduction into perigranular chromatin (q2), that consist of regulation properties.

After 30—60 min interval of PHA injection, with confirmation of 30 min q2
component hyperoxia, possibly, it’s capable to increase her regulator functions and/or
protein synthesize, by examining of area increase (3098,7+6111,6) with hyperchromasia
(to 104,7+40,5). But also an euchromatin decreased it’s area in those conditions,
particularly with it’s decrease of paint-conjuring abilities. This whole process we can
analyze as pre-mitotic. But on the other hand, active O, could have been a main factor
that have succeeded in disrupt of internucleus (possibly, hydrogen) link.

Comparison analysis between 30 and 60 min hyperoxia, with 60 min usage of PHA,
could help us discover next features. The further application of active O, revealed us
unspecific changes. On the first side it was the increase of chromatin area (ql), decrease
of periglanular chromatin (q2) and euchromatin increase by 46 %. But on the other side,
this state of cell and the original state look similar, but excluding periglanular zone of
heterochromatin, percentage of which was 116 % more than 60 min hyperoxia.

Conclusion. We analyzed T-lymphocyte reactions to PHA and hyperoxia, by
determining their changes in morphological and optical parameters, to have a clear view
on T-lymphocytes ability to change in those conditions.

Our results indicate that the oxygen tension influence upon the blast-cell
transformation of human T-lymphocytes to specific mitogens. The chromatin quantity
and its activity statistically increase in the early stage and return to initial state in the
later stage of hyperoxia.

We speculate, that the increased rate of transcriptional activity indicates that the
early stage of the hyperoxia initiate specific gene activation. Besides, the T-cells may be
involved in the human reaction, which can be caused by inhalation anesthetics.
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O. AVRUTINA

CUBE-OCTAMERIC SILSESQUIOXANES:
NANOSCAFFOLDS FOR DRUG DELIVERY AND TUMOR IMAGING

Technische Universitat Darmstadt, Darmstadt, Germany

Nanomaterials and nanoparticles with tailor-made functionalities attract growing
interest in the fields of gene therapy, DNA protection, or cancer targeting [1, 5]. In
molecular oncology, they enable cell penetration acting as modules for drug delivery
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into tumor cells. In vivo, the enhanced permeability and retention effect as well as the
leaky vasculature of cancer cells result in a passive targeting of nanoparticle-delivered
drugs. Size, shape, surface charge, and the functional groups of a nanoparticle control
its interaction with biological systems. Thus, the functionality but also the toxicity of
nanoparticle-based delivery units strongly depends on their design. To date, a wide
range of cell membrane-permeable nanoparticles has been developed, among them
core-shell fluorescent, mesoporous dye-doped, TAT-peptide-conjugated silica nano-
particles (SNP) and nanovalves.

Cube-octameric silsesquioxanes (COSS) can be considered as special members of
the SNP family. They are highly symmetric molecules of pico dimension comprising
a 500 pm silica core that is decorated with organic ligands [2, 3]. COSS with pendant
azide, aminooxy, vinyl, thiol or amine functionalities allow for the presentation of
biomolecules such as carbohydrates, peptides, and miniproteins using the respective
conjugation chemistry [2, 3]. Thus, up to eight ligands can be covalently attached to the
silsesquioxane scaffold [3].

Among others, COSS carrying either lysine dendrimers or poly(2-dimethlyamino)
ethyl methacrylate chains, respectively, have been reported as DNA delivery systems
into cells [3, 4]. In addition to nanoparticles that contain large and branched side chains
extending from the inorganic silica core, cell-penetrating COSS derivatives have been
described that bear relatively short arms, i. e. an isobutyl or aminopropyl side chain [3].
Based on these findings, the general applicability of octaamino COSS as a very small
nanoparticle drug carrier was postulated, albeit an experimental proof is still missing.

Herein, we investigated the applicability of octaamino COSS nanoparticles as a delivery
system for targeting a peptidic cargo molecule to the nucleus of human HelLa cancer
cells (Fig. 1) [4].

As a model peptide for cargo delivery a 16-mer peptide SAVLQKKITDYFHPKK was
chosen that is known to bind an abundant nuclear protein, the proliferating cell nuclear
antigen (PCNA). PCNA is an essential component of the DNA replication and repair
machinery and plays a fundamental role in cell proliferation and genome stability. Tumor
theranostic-related research in this field is concentrated on the development of a cancer
biomarker based on the immunostaining of cancer-associated PCNA isoforms and the
inhibition of DNA replication via binding of peptidic ligands to PCNA. The peptide
mentioned above is derived from protein p21“PVWafl that is known to bind PCNA, thus
playing a crucial role in regulating its activity. An oligopeptide comprising the PCNA
binding sequence of p21°PYWafl wag delivered into C2C12 mouse myoblast cells via TAT-
mediated transduction. It caused cell cycle arrest indicating direct interference with
protein/protein interaction that is crucial for DNA replication and repair.

For initial experiments, a single corner of the octaamino COSS particle was
modified with a C-terminally fluorescein-labeled Cys-BAla dipeptide and human HelLa
cells were incubated with the resulting conjugate (20 uM) for 30 min. Confocal
microscopy studies revealed the distinct accumulation of silsesquioxanes in the multiple
nucleoli of HeLa cells and also, to a lower extent, throughout the nucleoplasm and
cytoplasm. Due to their small size, the transit of COSS derivatives (700—800 pm)
through the nuclear pore complex with an internal diameter of about 30 to 50 nm might
be achieved by passive diffusion. The observed accumulation in the nucleoli could be
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Fig. 1. Synthesis of a biodegradable COSS-peptide conjugate 4. The sequence of a p21€PV/Wafl _pased
peptide cargo is shown using a one-letter code; SPPS — solid phase peptide synthesis (a); Studies in
HeLa cells using 4 are depicted as cartoon. 4 was applied to the extracellular medium (ECM) and
penetrated the cell outer membrane. In the intracellular medium (ICM) the nanoparticle was
accumulated in the nucleoli allowing for the targeting of the nucleus abundant protein PCNA (b);
HPLC traces (220 nm, 25 % — 50 % aq. CH;CN in 20 min) recorded upon the synthesis of 4 (C);
High-resolution mass spectrometric isotopic pattern; calc. for 4 C,ssH,,N450,55;Si; (5 +): 734.7065,
meas. 734.7077 (d)

enhanced via electrostatic interactions of positively charged SNPs and phosphate-rich
RNA.

After having confirmed intracellular and nuclear accumulation of COSS, the p21-
derived peptide was covalently attached to a single-corner cysteine-modified octaamino
COSS through a reversible disulfide bond (Fig. 1). Being sensitive to reducing conditions
inside living cells, the disulfide bond is well known to dissociate after cell penetration
thereby releasing the attached cargo molecule from the carrier. An additional fluorescein
moiety was introduced into this hybrid construct allowing for live-cell confocal
microscopy studies (Fig. 2).

Release of a peptide from a disulfide-bound cell-penetrating peptide carrier in the
reducing milieu of a cell is a process that occurs relatively fast. This is corroborated by our
finding that the fluorescently labeled nanoparticle 5 is predominantly found in the nucleus
while the COSS-bound labeled peptide 3 is also detected in the cytoplasm 30 min after
incubation, which indicates a release from the carrier. Hence, it is most likely the liberated
peptide 3 that interacts with PCNA rather than the COSS-peptide complex 4.

In conclusion, a COSS derivative was synthesized which comprised a siloxane core
with seven pendant aminopropyl groups and a peptidic ligand attached to one cage
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Fig. 2. Micro-irradiation at the circle position (1.2 sec) of a HeLa cell using a 405 nm laser (a); Co-

localization of 3 and PCNA after cell incubation with 4 for 30 minutes at 37 °C. PCNA is recruited to

repair micro-irradiated damaged DNA (b—d); Fluorescence signal of 3 (green) (b); Fluorescence
signal of red fluorescent protein labeled PCNA (€); d — Overlay of b and ¢

corner through a reversible disulfide bond. This architecture allowed for the penetration
of human cells and peptide accumulation in the cell nucleus. Nuclear drug targeting was
demonstrated in HeLa cells using a fluorescently labeled p21¢P"Wafl_derived peptide as
a COSS cargo, which selectively bound PCNA, a protein involved in DNA replication
and repair. In perspective, it might be interesting to study the octaamino COSS uptake
mechanism in further detail by AFM and fluorescence microscopy studies on artificial
lipid membranes and cells. Finally, it remains to be elucidated whether silsesquioxane-
based cargo delivery allows for the targeting of other proteins both in the nucleus and
cytoplasm.

References

1. Ariga K., Ji Q. M., McShane M. J. et al. // Chem. Mat. 2012. Vol. 24. P. 728-737.

2. Fabritz S., Heyl D., Bagutski V. et al. // Org. Biomol. Chem. 2010. Vol. 8. P. 2212-2218.

3. Fabritz S., Horner S., Avrutina O. et al. // Org. Biomol. Chem. 2013. Vol. 11. P. 2224-2236.

4. Horner S., Fabritz S., Herce H. D. et al. / Org. Biomol. Chem. 2013. Vol. 11. P. 2258-2265.
5. Mahmood M., Casciano D., Xu Y. et al. // J. Appl. Toxicol. 2011. Vol. 32. P. 10-19.

U. 3. AJ[3EPUXOY, T. 3. BJIAJJTUMHUPCKAA, H. JI. IVTHKY,
E. U. [VBATOBKA?, I K. )KABHEPKO?

IPPEKTUBHOCTbD JIMIIOCOMAJIBHBIX ®OPM CTPEIITOKWHA3bI
P OCTPOM BEHO3HOM TPOMBO3E B OKCIIEPUMEHTE

Ypenopyccran meduyuncras axademus nocredunnomnozo obpaszosanus, Munck, berapycy
2Uncmumym xumuu nosvix mamepuanos HAH Benapycu, Munck, Beaapyce

IIpobiema BEHO3HBIX TPOMOO30B COCYAOB HIKHUX KOHEUHOCTEH MPOAOIKAET OCTa-
BaThCs OAHUM M3 HaHOOJICe BaXXHBIX ACTIEKTOB COBPEMEHHON MEIUIIMHBL, & BOITPOCHI HX
pa3BuTHS, TPOPUIAKTUKH U JICUCHUS, HA MPOTSHKEHUH TOyTOPa BEKOB IPHUBJICKAIO-
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e BHUMAaHHE HCCIeIoBaTelieil, Bce elle He PEelIeHbl W JUCKYCCHOHHBI BO MHOTHX
aCTIeKTax.

Tpom603 rny6okux BeH (TI'B) koHewHOCTEH B HacTOAIIEEe BpEMsI PEACTABIISECT CO-
0OH OJIMH M3 OCHOBHBIX UCTOYHMKOB BEHO3HBIX TPOMOOIMOOIIMUECKUX OCIIOKHEHUH,
KOTOpBIE BapbUpPYIOT OT OIACHOH IS KU3HHU TPOMOOAMOOIHMH JETOYHOH apTepHuu
(TDJIA) 10 cHMKAOIIEH KauecTBO JKM3HHU MOCTTPOMOOTHUECKOW Oojie3Hu. Takue oc-
JIOXKHEHUST 3a00JICBaHUS, KaK MOCTTpoMOodeOnTrIecKkass 00JIe3Hh U BO3HUKAOIIAS
B pe3yNbTaTe XpOHHYECKash BEHO3HAs HENOCTATOYHOCTH, MPUBOMAT K 3HAYUTECIHHBIM
MaTepHaJIbHBIM 3aTpaTaM Ha JICUCHHE TallueHTOB [1].

Haubonee Ba)KHOM cTpaTerueii JIeYeHUsI KaK OCTPBIX, TAaK U XPOHHYECKUX TPOMOO-
30B B HACTOSIIIEE BPEMS SIBISCTCS BOCCTAHOBICHHUE KPOBOTOKA M0 MAaTMCTPAIBHBIM CO-
cylaMm, MPeayHpeKICHUE Pa3BUTHUS OMACHBIX IS KU3HU U HOPMAJIBHOW JKU3HEIEs-
TEJIBLHOCTH OCJIOKHEHUH. B 3TOM Ij1aHe 0/1HOM U3 TIIaBHBIX IPOOJIeM ABJIsSeTC yaaleHue
TpomOa U3 mpoceeTa cocya. Jis pemenus 3Tol 3a1a4u UCTIONIb3YOTCS KOHCEPBATHB-
Hble (MEIMKaMEHTO3HbIE), XUPYPIHUECKHE U SHIOBACKYIIAPHBIC METOIbI JICUCHHSI.

MenukaMeHTO3HbBIH TPOMOOIM3UC Ha CETOAHSIIHUN JIeHb SBIIsSIeTCS Hauboee pac-
MPOCTPaHEHHBIM METOJIOM peKaHaIu3auu. MeToJ OCHOBaH Ha PacTBOPEHUH Tpomba
C MOMOIIBIO (PePMEHTATHBHBIX TPOMOOIUTHUSCKHX MTPENaparoB. PaHbIie APYrux B mpax-
THKE TPOMOOpa3pyIIeHHUsI CTall KCIIONIb30BaThes penapar crpentokuHasbl (CTK).

HecmoTpst Ha BBICOKYIO 3(D(PEeKTUBHOCTH B TPOMOOpa3pyIICHUH, TPOMOOIUTHYE-
CKasl Tepamus UMEET PSAIl OTPaHUYICHUH: BBHICOKAs YacTOTa Pa3BUTHS PECTCHO30B; y3-
KU BpeMeHHOW WHTepBai 3()(OEKTUBHOTO MPOBEACHUS TPOMOOIUTHIECCKON Tepanuu;
HU3Kasi CKOPOCTh TpoMOOIH3nca (MAaKCHMATBHBINA Y ekt HalmonaeTcs yepe3 45 MuH);
HAJIMYUE TPOTUBOMOKA3AHIH JIJIsl TPOBENCHHS TPOMOOIUTHIECKON TEPAITUU CTPEITO-
KHHA301 (OKeITyI0YHO-KHIICYHBIE KPOBOTECUCHUS B aHAMHE3€, TICPCHECEHHBIN reMoppa-
THYECKUN WHCYINBT, TUarHOCTHPOBAHHASI OMYXOJbh MO3ra; croikoe moBsimeHue CAJJ
6oxee 200 mm pr. ct. unu A/l 6onee 100 MM PT. CT. U T. A.), )KU3HEOIACHBIE KPOBOTE-
YeHH s, Mpexie Bcero MHCYIbT (0T 3,9 1o 60 %), pexxe — ciiyyau MoYeqyHOi HeI0CTaTou-
HoctH (49 %), nuctansHbie sMO0nuu (1,9-16 %).

VYuuThIBas BBIILIEU3IIOKECHHOE, aKTYallbHOW SIBIISeTCA pa3paboTKa HOBBIX METOIOB
JiedeHus TpoMO03a, UCTIOIB30BAHIE KOTOPBIX MO3BOJIMIIO OBl MPEOI0TIETh HEAOCTATKH
HBIHE CYIICCTBYIOLIUX.

B mocnenHue Tombpl BO BCEM MHUPE MPOBOMSTCS WHTCHCUBHBIC WCCICAOBAHUS IO
paspaboTke cucteM JiokainbHOU noctaBku (Drug Delivery Systems, DDSs) Tpom6omnu-
THKOB K MecTy TpoM0Oo3a [2]. [[puMeHeHre HAHOTEXHOJIOTHUECKHUX TTOIXO00B CO3/IaHHU S
DDS 3axmrouaeTcs B CO3MaHUH OMOCOBMECTUMBIX MHKPO- M HAaHOPAa3MEPHBIX YaCTHIL
IUst o0ecTieue sl 1eIeHAPaBICHHOTO TOCTYIUICHHSI JIGKAPCTBEHHBIX BEIICCTB HC-
KJIFOYUTEIHHO B ONPE/ICICHHBIC OPTaHbl M TKAHH, YTO IOBBICHT d()(PEKTUBHOCTH JeUe-
HUS 1 MHHAMU3HPYET M000uHbIe d(¢dexTsl. OMHUMU U3 HOCHTENEeH TPOMOOIHUTHYC-
CKHX IPETapaToB ObUIH MPEIIOKECHBI TUIIOCOMATBHEIE (POPMBI CTPEIITOKUHASHI [3].

BwMmecte ¢ TeM, HECMOTPS Ha TOCTATOYHOE KOJUYECTBO PabOT, TPOMOOTHTHYCCKAS
3P PEKTUBHOCTH JINTIOCOMAIBHBIX (OPM CETOIHSI U3ydeHa HEIOCTATOYHO TINATEIBHO.
[Ipu 03HaKOMIIEHNH C JOCTYITHOM HaM Hay4YHOW JTUTEpaTypoi HaliIEHO BCETO HECKOJIb-
KO JIUTepaTypHbIX UCTOYHUKOB. OjHa u3 paboT [4] mocesiieHa u3ydeHuto in Vitro su-
3uca TpoMOa JIUIOCOMAJIBHOM (HhOpMOii TKaHeBOTO akTHUBaTopa razMmuuoreHa (TAII).
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Hnsa ouenku aktuBHOocTH TAII aBTOpBI M3y4aiau KOHLEHTPALMIO M PACIPEICICHHE
npenapata 710 30 muH u uepes 1,2, 4, 6, 9 1 Ha 0Opasuax KpoBU U3 OCIPESHHOMN apTepUU.
Jna muccnenoBaHus BBIXO/A Ipemapara paccMaTpHuBalicsi BpeMEHHONW WHTepBal 24 4.
ITokasano, uto BbIxoA iN Vitro TAII, Haxomsmerocst B COCTaBe JIMIIOCOM, MMPOTEKAET
B Teuenue 24 4. [lepsuunsiii Berxox TAII u3 wactun cocrasun 55 % B teuenue 0,5 q,
3aTeM HaOII01aJIOCh HEMPEPHIBHOE BEICBOOOKICHHE TIpenapara a0 24 4.

LesbI0 HAIETO MCCIICAOBAHUS SBUIOCH U3yUEHHUE TPOMOOITHUTHUECKOTO NCHCTBUS
JUTIOCOMAIBHBIX ()OPM CTPENITOKMHA3KI B CPAaBHEHHH CO CBOOOIHOI (hopMoii mpenapa-
Ta Ha MOJIEJIH OCTPOT'0 BEHO3HOT'0 TPOMO03a Y KpEIC.

Matepuaasl H MeTOAbL. [Tl TONyYEeHUs TUTIOCOM CMECh SIMYHOro (hochoxonmnHa
(Sigma) u xonecrepuna (Acros Organics) B MOJISPHOM COOTHOLIEHHUH 2 : 1 pacTBOpsIn
B HE0OJBIIOM 00BbeMe XJI0opoopMa Mpu HArpeBaHMH, a 3aTEM BBIIIAPUBAIH PACTBOPU-
TeJb JI0 TIOJYYEHHUs OAHOPOAHOM TJIEHKHU. 3aTeM J100aBIsUIM OUIUCTUIIHPOBAHHYIO
BONY, copepkanryto 40 MMOJIIB/J TJIFOKO3bI, 10 KOHLIEHTPALMH JTUMUIOB 5 MI/MIT U TIOA-
BEpraJld yJIBTPa3ByKOBOMY BO3JeicTBUIO B TeueHue 1-2 muH. IlonyyeHHyro cycrneH-
3UI0 JTHOQUIM3UPOBANIN, IOCIE UYEro I00aBiIsiIM pacTBOp crpentokuHasel (PYII
«benmennpenapatsi») u3 pacueta 22,5 Thic. EJI/Mr numnocom, mpoBOAWIN TPH ITUKJIA
3aMOpaKMBaHUA-OTTAUBaHUsI U CHOBa TuodunnsupoBanu. [Ipu 3ToM cTeneHp BKI0Ye-
HUs OeJKa B JIUIIOCOMBI cocTaBmia ~75 %.

DKCIepruMeHTHI ObLIIN TIOCTABIICHBI Ha 34 6ECIIOPOAHBIX caMIlax Kpbic Maccoi 320—
350 . MonmenmupoBanue TpombOa MPOBOAWIN ITyTEM BBEIACHUS B SIPEMHYIO BEHY Ha
y4acTKe JUTMHOH 1 ¢M, orpaHu4YeHHOM Jiuratypamu, 0,1 M pacTBopa TpoMOUHA C J10-
MOJTHUTEIBHBIM IIEPEeKATHEM COCYINCTOH CTEHKH KOPHIAHTOM B TedeHue 5—10 c.
Obmiee Bpemst popmupoBanus Tpomda cocraBmiio 30 muH. Bee )KUBOTHBIE ObLTH pa3-
JCNICHBI HA TPH TPYIIEL [IepBbIM ABYM IpylaM B XBOCTOBYIO BEHY BBOIWJIH IIpera-
par CTpenTOKHWHA3bI B TedeHue 1 MuH: 1-1 rpymma — numnocomanbHas gopma (N = 14);
2-g rpynmna — cBoOoaHas popma (n = 14). it 1OCTHKEHUSI HE3aBUCUMOT'O OT BHI0BOM
cneuu(GpUUHOCTH KUBOTHBIX COOTBETCTBYo1IEr0 A dexta Bo3aeicTBusa CTK Ha TpoMO
BBOJIMJICS YEJIOBEUECKUH TUIa3MHHOTEH B 103¢€ 3,3 MI/KT. B KOHTpOIbHOI rpymme (N = 6)
BBEJICHHE MpenapaToB He MpoBoauiu. J[03y CTpenTOKMHA3bl BBOAMIM U3 pacueTa
150 te1c. EJl/KT. Bpems HabmroneHus nocie GpopMupoBaHust Tpombda COCTaBIIIO 2 9 1 24 4.
[locne BbIBEJICHHS )KMBOTHBIX M3 KCIIEPUMEHTA ITyTEM BHYTPUBEHHOTO BBEACHHUS 3Ta-
MUHaNa HaTpusl (parMEeHTHl ydacTKa BEHBI 30HBI (OPMUPOBAHUS TpoMOa HCCeKaln
Y TOTOBUJIM U3 HUX MUKPOIPENapaThl, KOTOPbIC OKPAITUBAIINCH TEMATOKCHUIITHOM U 30-
3UHOM. MoppOoMeTpUIEeCKHi aHAIU3 TUCTOJOTHIECKUX IIPEHapaToB IMPOBOIUIICS MPH
MIOMOIIH TTPOrpaMMHO-aNIapaTHoro komruiekca Leica-Qwin. M3mepenus mpoBoguin
Ha yBenumueHHH 50 BceMy HEepHUMETpy Kakaoro mpemapara. Ompemersiiy IUIomanhb
Tpomba (S;), miomans mpocsera cocyaa (S,), creneHb TPOMOOIU3KUCA PACCUUTHIBAIH
0 OTHOLIEHHMIO IIJIOMAAN TpoMba K maomaau npocsera (S,/S,). PesynsraTsl nccneno-
BaHMI 0OpabaThiBagu ¢ moMomipio mporpammHoro obecrneuenuss STATISTICA 6.0
(Version 6-Index, StatSoft Inc., CILIA). YpoBeHb 10BepHTEIBHOM BeposTHOCTH p < 0,05
paccMaTpuBalid KaK CTaTUCTUYECKU 3HAUUMBbIH.

Pe3yabTaThl. Y ®KUBOTHBIX BCEX IpyM Habmomancs TpoMoo3 ¢ GopMUpOBaHUEM
00TYPHPYIOLIEro UITH CyO00TYpUPYIOILEro KPacHOTro (3puTporuTapHoro) Tpomoa (puc. 1).
Uepes 2 4 mociie BBEACHUS JIMTIOCOMANIbHON (DOPMBI CTPENTOKMHA3BI CTETIEHb TPOMOO-
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nu3uca cocraBuna 83,4+6,3 %, uto coro-
CTaBUMO cO cBOOOTHOH (popMoii mpenapara
(90,2£5,8 %, p > 0,05). IIpu mopdomoru-
YEeCKOM HCCJICIOBAHNH BEHBI YCTAHOBJICHO
OCBOOOKJICHHE MPOCBETA BEHHI OT TPOM-
OOTHYECKHX MAacc, TP ATOM MeJKue dpar-
MEHTBI TPOMOA, JIMIIEHHbIC HUTEH HUOpH-
HA, PacIIoNIaraJiuch CBOOOIHO BIOTH COCY-
qucToi cteHkH (puc. 2). Yepes 24 4 nocie
BBECHUS JTIUTIOCOMAJIBHON (OPMBI CTpEII-
TOKMHA3bl JIOCTOBEPHBIX Pa3IM4Mid B CTe-
MeHU TpoMOoJIM3KCca N0 CPABHEHUIO € 2 U
He HaoOmonanoch (81,8+5,2 %, p > 0,05).
IIpu BBemenuu cBobogHOi Gopmbl CTK,
HAlpOTHB, OTMEYEHO YMEHBIICHHE ILIO-
Puc. 1. TpomGo3 ¢ dopMupoBannem oGTypupy- IIaJH CBOOOJHOTO IPOCBETA COCY/Ia HAIIO-
IoIero  uanm  cy600TypupyIolero KpacHoro  JIOBUHY, CTEIEHb TPOMOOJIHM3HCA COCTABH-
(OpHTpOIHTAPHOTrO) TPOMGA na 41,246,1 % (p < 0,05). Kpome Toro,
y omuoit (14,2 %) kpeicH uepe3 24 4 Ha-
OJII0IaM TIOTHYIO PEOKKIIIO3MI0. B TeueHme Bcero BpeMeHH HaONIONCHHS B TPYIIIE
KOHTPOJISl HE OTMEUAJICh IPU3HAKH JIN3KCa KPACHOTO TpoMoOa.

Pe3ynpraThl SKCIIEpUMEHTA MTOKA3BIBAIOT, YTO JIUTIOCOMAJbHAS (POPMA CTPEHTOKH-
Ha3bl BBI3BIBACT JIM3HC KPACHOTO TPOoMOa, KOTOPBIN Habmoacs uepes 2 4 1 24 4 mocie
BBEJICHUS IIperiapaTa B XBOCTOBYIO BeHY. B kpaTkocpodHoM mepuoze (2 1) Z0CTOBEp-
HBIX Pa3JInYUil B TPOMOOIUTHYICCKOM ACUCTBUH JTUIIOCOMAIBHOW U CBOOOTHON (GopM
npemnapara He oTMevanock (83,4+6,3 u 90,2+5,8 % coorBercrBerHo, p > 0,05). Yepes
24 4 HaOnroneHus (JOATOCPOUYHBIN NepUo) NEHCTBUE MpernapaTa COXPaHsIOCh, O YeM
CBUJIETEJILCTBYET CTATUCTHYECKH HE3HauMMas AMHAMHKa TpoMOoiu3uca (yMeHbIIe-
Hue ¢ 83,416,3 1o 81,8%5,2 %, p > 0,05). [Ipu 5TOM OTMEUYEHO MPEBBINIEHUE JOATOCPOY-
HOH 3(PEeKTUBHOCTH JTUIOCOMAIBHON (POPMBI CTPENTOKHHA3HI 10 CPABHEHUIO C O0BIU-
HOIi (cBOOOmHOM) (opmoii mpemapara (81,845,2 u 41,246,1 % COOTBETCTBEHHO,
p < 0,05). JnutenbHplii TpoMOOIUTHYE-
CKHUH 3(h(EKT TUITOCOMATIBHOM (HOPMBI MOXK-
HO 00BSICHUTH HanmuuueM cBoboaHor CTK,
KOTOpast aKTUBHPYET IJIA3MUHOTCH U CIIO-
cOOCTBYeT EPBIYHOMY Pa3pyIICHUIO CTYCT-
Ka, a TaK)Ke MOCTETIIEHHBIM HEMPEPHIBHBIM
BBICBOOOKICHUEM TIpenapara u3 JINIIOCOM
B TeueHHE 24 4, CIOCOOCTBYIONIUM TOJ-
NEpKAaHUIO CTAOMIFHOH KOHICHTPAI[UU
CTPENTOKUHA3EI B KPOBHU.

TaxuMm 00pa3oM, UCTIOJIH30BAHHUE B HA-
IeM CITydae JIMIOCOMAJIbHOM (hOpMBI CTper-
TOKHMHA3bl TOKA3aJl0 COMOCTABUMYIO [H-

Puc. 2. OcBobox1eHUE TPOCBETA BEHBI OT TPOM-
HamuKky BbicBOOOXAeHUss CTK u TAII GOTHUECKHX MACC
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B KPaTKOCPOYHOM HepHone. BeIcBOOOXKAEHNE CTPENTOKNHAREI U3 JTUIIOCOM uepe3 2 4
coctaBmio 77-90 %, 9TO MPUBEJIO K MOYTH MOTHOMY Pa3pyIICHHIO TPOMOOTHIECKON
MAacChl U peKaHAIM3aINH IPOCBETa cocyaa. [IepBHYHbIN BEIXOA TKAHEBOTO aKTHBATOPA
IIa3MHHOT€HA U3 JTUIOCOM cocTaBui 55 % B Teuenne 30 MUH, 3aTeM HAOIIOAAIOCH HE-
npepsiBHOE (10 24 1) BEICBOOOK AeHHe mpemnapara 61-100 % [3]. B namewm ciryuae Ha-
OJTI0/1aTIOCH MTPAKTUIECKH TTOTHOE pa3pyHIIeHne TPOMOOTHIECKON MAcCHl U peKaHaIn3a-
U1 IIPOCBETa COCya ¢ coxpaHeHuneM d(d¢exra nmpemnapara uepes 24 4 (77-87 %).

[Ipn n3ydyeHnn AEHCTBHS JIMITOCOMAIBEHON (POPMBI CTPENITOKMHA3BI HAC HHTEPECO-
BaJll MOP(OJOTHUCCKUE Pe3yNbTaThl. BpeMeHHBIC HHTEpBaNbl 2 9 U 24 9 MO3BOIHIN
OLICHUTH IIEPBOHAYAIBHYIO KPATKOCPOYHYIO U JIOITOCPOUHYIO (P HEKTHBHOCTH Mperna-
para. B nanbHeifmem mpeamnonaraeTcs U3y4dTh (PapMaKOKMHETUKY JIUIOCOMATIbHOM
(hopMBI CTPENTOKMHA3BI B SKCIIEPUMEHTE Ha 00pa3lax apTepHalbHON U BEHO3HOI Kpo-
BU KpbIC U cOOaK.

BriBoabl. Beenenue numnocomanbHON (OpMBI CTPENTOKHHA3bl B a03¢ 150 ThIC.
EJI/KT 1 4enoBeuecKoro miaa3MUHOIeHa 03¢ 3,3 MI/KT B XBOCTOBYIO BEHY KPBIC IIPUBO-
JUT K MOYTH MOJTHOMY pa3pyLICHUI0 TPOMOOTHUECKON MacChl ¢ peKaHaJIn3anuei mpo-
CBETa COCy/la B KpaTKocpouHoM mepuojie (2 4). OTMmedeHa gonrocpodnas 3hdexTus-
HOCTH (710 24 4 HAOIIOJICHHS) JIMTIOCOMAIIBHOM (POPMBI CTPENTOKMHABKI TI0 CPABHEHHIO
¢ 00BbIYHOM (CBOOOIHOM) (HOPMOIA JIEKApPCTBEHHOTO BEIIECTBA.
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BO3MOXHOCTH SJIEKTPOKAPINOI' PAOUU B OIEHKE
3®PEKTUBHOCTH KJIETOUYHOM KAPIUOMUOITIACTUKH
ME3EHXNMAJIBHBIMHA CTBOJIOBBIMU KJIETKAMU
B OKCIIEPUMEHTE

Yemumym gusuonoeuu HAH Beaapycu, Munck, Beaapyce
2PHIII] «Kapouonoeusy, Munck, Berapyco
SUnemumym 6uogusuru u knemounoii unocenepuu HAH Benapycu, Munck, Benapyco
4Bumebckuii 2ocyoapemeennuiii meOuyunckuii ynugepcumen, Bumebek, Benapycw

JlocTUTHYTHIA 3a MOCNeNHUe HECKOIBKO JIET MPOrpecc OTPaKaeTcsi B aKTHBHOM
BHEIPCHUH B KIMHUYECKYIO TPAKTUKY METOJIOB KJIETOYHON Tepanuu. Tepamnus cTBOJIO-
BBIMHU KJIETKAMHU CTUMYIHPYET MPOILECChl HEOAHTHOTeHe3a U TUPPEPEHIIMPOBKH KaK
COOCTBEHHBIX «TKAHEBBIX JIETIO» CTBOJIOBBIX KIJIETOK, TAK M BBEJCHHBIX U3BHE CTBOJIO-
BBIX KJICTOK B TIOJIHOIICHHBIE KapAHOMUONHTHI. [1om00HBIE TpOIENyphl MO3BONISIOT
YIy4IIuTh nepdy3uio MHOKapaa, CTENCHb JIOKAJILHONH M TII00aIbHONH COKPAaTUMOCTH,
MPENATCTBYIOT PEMOAEIMPOBAHUIO MUOKapAa U MpolieccaM aronTo3a KJIeTok. Takon
BU/JI T€paIMy NOIYUUJI Ha3BaHUE «KJIETOUHAs KapauoMuoriactuka» [1]. B kinetounoit
KapIMOMHUOIUTACTUKE HMCHONB3YIOTCS Pa3JIMYHBIE BHIBI MaJoqu(QepeHIHPOBAHHBIX
MYJIBTHIIOTCHTHBIX KJICTOK IUISI TEPAIHH CEPACTHO-COCYIUCTHIX 3a00JIeBaHUN, TIpeH-
MYLIECTBEHHO HWIIEMHYECKOW OOJIe3HH cepaua, AMJIATAlMOHHOM KapIUOMHUONATUU
1 XPOHUUYECKOW CEePJIeUHOM HETOCTATOYHOCTH.

CTBOJIOBBIE KJIETKH MPEICTABISAIOT COOOH MOMYJISLUUI0 He3penblX (HenupdepeHuu-
POBaHHBIX) KJIETOK, CIOCOOHBIX K JOJITOCPOYHOMY CaMOBOCIIPOU3BEICHUIO (CAMOOOHOB-
NeHu0) U JuddepeHrpoBke B J000H TKaHEBOM Tum B3pocioro opranusma [1].
Cy1iecTByeT MOHATHE O IPUMHUTHBHBIX CTBOJIOBBIX KJIETKaX — YMOPHUOHAIBHBIX, (PeTalb-
HBIX CTBOJIOBBIX KJIETKaX M CTBOJIOBBIX KJIETKax IyMOBHHHOW KpoBu [2]. Bo B3pociom
OpraHu3Me BBIJICIISAIOT TIOCTHATAIIBHBIE, WIIH «B3POCIbBIE», CTBOJIOBBIE KIETKH, KOTOpPHIC
JIOKAITM3YIOTCS B Pa3lIMYHBIX OpraHax, TaKMX KaK KOCTHBIH MO3r (ME3eHXUMasbHbIC/
cTpoMalibHbIe CTBOJNOBBIE KIeTKH — MCK, sHIOTeHnaabHble MPOTeHUTOPHBIC KIETKU
Y TeMOTIOATHYECKUE CTBOJIOBBIE KJIETKH), KUPOBask TKaHb M APYTHe TKAHU M OPraHbL
B xax1oM oprase u BUie TKaHU CYIIECTBYET CBOE COOCTBEHHOE JICTIO TKAHEBBIX CTBOJIO-
BBIX KJICTOK (KJICTOK-IIPEAIECTBEHHHUIT), KOTOPOE aKTUBUPYETCS s Tu(depeHIInpOBKH
TIpY TIOBPESKICHUH OpraHa MMoj JeHCTBUEM OIIPEACICHHBIX OMOIOTHIECKH aKTHBHBIX BE-
miecTB. B cepaeyHoll Mblllie Takue KJIETKH Ha3bIBalOTCA MBILIEYHBIMU «KJIETKaMHU-Ca-
TEJUTUTAMI», OTHAKO U3BECTHO, YTO CHOCOOHOCTH K B3aUMHOM TpaHC(OpMAalUU U CKO-
POCTh TIPEBPAILCHAS B OPraHOCIICIN(PUICCKUE KIIETKH y JAHHOTO IyJla OYCHb HU3KHUE
B CBSI3U C MAJIOYUCIICHHOCTHIO TOMYJISIIUU B TKAHU U UX T€TEPOreHHOCTHIO [3].

W3 pa3ianvHbIX BUJOB KJIETOK Haubosee MepCreKTUBHbI TPaHCILIAaHTALUS ayTOJIO-
ruyHbix MCK KOCTHOrO Mo3ra u >KHpOBOH TKaHH, TJIe UX COJIEpKaHUE OTHOCUTEIBHO
BenuKo. [[puMeHeHne 3THX KJIETOK HE UMEET dTHUECKHX, FOPUIUIECKUX U OpraHnu3allH-
OHHBIX OTPAaHUYECHHH B 3a00pe JOHOPCKUX KJIETOK, a TAK)KE YCTPaHSAET He0OX0IUMOCTh
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WMMYHOCYTIPECCUBHON Tepanuu, KOTopas 0OBIYHO TpeOyeTcs Mocie TpaHCIIaHTAIluN
SMOpPHOHATBHBIX U (PETaTBHBIX KIICTOK.

B kieTouyHOW KapIMOMHOIUTACTHKE B HACTOSIIEE BPEMs CYIIECTBYET HEOIpere-
JICHHOCTD B OTHOIICHHUH d((eKTHBHOCTH Hctons3oBanust MCK mpu nedeHnn moBpesx-
neHnit Muokapaa. OcTaloTCsl HEpEeUICHHBIME OOJBIIOEe KOJIMYECTBO BorpocoB. Kakwme
BUIBI KJIETOK SIBIISTIOTCSI HanOouee Y(p(PEeKTUBHBIMU B OTHOIIICHUH MaKCHMaJILHOU pere-
Heparuu Muokapaa? Kakoe KoTHdecTBO IPOIeAyp U B KaKAE CPOKH JOJIKHBI OBITH BBI-
MIOJTHEHBI TSI OCTH)KEHUST MakcHMaJbHOro JedeOHoro 3ddekra? Kakoe kxonmmyecTBo
KJICTOK HEOOXOIMMO BBOAUTE? Kakue MeTOIbI KOHTPOJIS SBISIOTCS aICKBATHBIMHE IS
OLIEHKH 3(PPEeKTUBHOCTH KIETOUHOHN KapAuoMuoraacTuku? Ha ocHoBaHUM KaKUX KpHU-
TEPUEB MOXKHO CJIENIaTh BHIBOJ O TOM, YTO BBEJCHHBIC B 00JIACTh MOBPEKICHHOTO MHO-
Kap/ia CTBOJIOBbIE KJIETKM TPaHC(HOPMHUPOBAINUCH MMEHHO B KapIHOMHOLUTHI, a HE
B KJIETKM COCIUHUTEIBHON TKAaHU MM B KJIETKU dHI0Tenust? OITHUM U3 aKkTyalbHen-
IIMX BOIPOCOB SIBIISIETCA TaKXkKe M3yYeHUE OTJAJICHHBIX Pe3yIbTaTOB M TOCIEACTBUI
Takoi Tepanuu [1].

Lleab ucciaegoBaHUs: OLCHUTH BO3MOXKHOCTH 3JCKTPOKapAHOrpaduu B OLCHKE
3(h(HEeKTUBHOCTH KIETOYHOW KapIHOMHOIIIACTHKHY B IKCTIEPUMEHTE.

MaTtepuaJibl 1 METObI HCCJIET0OBAHNS. DKCIICPUMEHTHI BBITIOJIHEHBI Ha J1abopa-
TOPHBIX KpbIcax-camkax (N = 76, m = 180—220 r). BckppiTHe rpyaHOM KIETKH MPOBO-
JIMIIOCh TI0J] HeMOyTas-ypetaHoBbiM Hapko3oMm (30 u 500 Mr/Mui cOOTBETCTBEHHO)
B no3e 0,2 mi/100 T Maccel Kpbichl. [Ipu peructpanuu snexTpokapaunorpamMmbl (DKIY)
MPUMEHSUTH BIBOE MEHBIIYIO JI03Y.

JKuBoTHBIE OBUTH pa3jelieHbl Ha JBe rpynmbl: ocHOBHas rpynmna (OI') — KpbIch
C DKCIIEpUMEHTAIBHBIM HH(PapkTOM MUOKapaa (OVIM), HHAyIHpOBaHHEIM HHTPAMHUO-
KapAHaJIbHBIM BBeZeHHeM 3TusoBoro cnupra (70 % B noze 10 MKJI), 1 BHYTPUBEHHBIM
BBeeHueM MCK — nenuddepenupoBansbix (N = 14), nuddhepeHuupoBaHHbIX 5-a3a-
uutuguaoM (N = 12) u xapauomuouutoB (N = 9); koHTpodbHas rpynna (KI') xpsic
¢ OUMM, MHIyUUpOBaHHBIM MHTPAMHOKAPIUAIbHBIM BBEJEHUEM 3THJIOBOrO CIIHPTA,
Y BHYTPUBEHHBIM BBeZCHHEM (Pu3nojIorudeckoro pacteopa (OP) (n = 12).

Jlnst orieHKH cocTosiHUSL MUOKap/a Beinonssun 3anuck DK B I, IT u 111 ctanmapt-
HBIX OTBEJEHMSIX UCXOAHO, Ha 7-€ u 37-e cyTku nociue moaenuposanus DM c¢ nomo-
IO ANIApaTHO-IIPOrPAMMHOI0 KOMIUIEKCA JJIST 3IEKTPO(PU3NOIOrHUSCKUX UCCIIEI0-
BaHUH, pazpaboTaHHOro M ckoHCTpyupoBaHHoro B I'HY «UWuctutyT ¢usnonornn
HAH benapycu». OnenuBaiuchk amiuiutyaa 3yomoB Q, R, cermenrta ST u miurens-
HocTh nHTEepBaia RR, xommiekca QRS. /lanHbple BBOAMIN B KOMIIBIOTED uepes 12-pas-
PSAJHBIA aHAJIOTOBO-IIU(PpoBON TpeodpazoBarens (ADC-100k/12—8, «Crneurnpudbopy,
MWUHCK), 3aITUCHIBAIIA U 00padaThIBaIIN C IIOMOIIBIO MporpaMMbl InputWin.

CTBONIOBBIC ME3EHXMMAIBHBIC KICTKH BBIICISUTH U3 )KHPOBOH TKAHU KPBIC IO Me-
tonuke P. A. Zuk u coaBr. [6]. @eHOTHIIHYUCCKH (UHAIBHAS KYJIBTypa couepkaia 96—
97 % CD44" u CDI109* knerok u 1-2 % CD45" knerok. Jupdepennnposka MCK
B KapAMOMHOLIUTAPHOM HAIMPABICHUH OCYIICCTBIISUIIACEH C UCIIOIb30BAHUEM S-a3aIHTH-
JMHa 1o Metoauke S. Makino u coaBr. [7].

Cratuctuyeckuil aHanu3 ObUT IPOBEJEH ¢ IPUMEHEHHUEM OOILETPUHATHIX METOIOB
MaTeMaTHYeCKOW CTaTUCTUKHU. JJOCTOBEPHOCTh U3MEHEHUH U pa3inyuil Oonpeaensiach
nyTeM pacyeTa t-kputepusi CrprogeHTa, meronom Dumepa. Kputuueckuit ypoBeHb
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3HaYUMOCTHU IIPU IIPOBEPKE CTATUCTUYECKUX TI'UIoTe3 npuHumaica pasHbiM 0,05.
Cratuctuyeckas 06paboTka Marepuana MpoBOJUIACH C UCIIOJIIB30BAHUEM IIPOTrPaMMBbI
Excel 7.0. [lanHbIe B TEKCTE MPENCTABICHEI B BIJIE: CPEIHEE 3HAYCHHE T CPETHSS OMNOKa.

Pe3yabTaThl. [M0enb )KUBOTHBIX Ha dTarle BBeIeHUs B Hapko3 cocTaBuia 10,5 %
(n = 8), uHTpaonepaunoHHas ietaabHocTh — 19,7 % (n = 15). B pannewm (7 cyT.) mocine-
onepalMoHHOM niepuoje 3apeructpupoBano 3 (3,9 %) ciyuas cmeptu. Ilpu BBeneHun
muddepernnpoBanHbIx S-azanuruannoM MCK nabmronanace rudens 3 (3,9 %) kpsic.
B nosnHem nepuone JeTanbHBIX UCXOA0B He Habmromanoch. Takum oOpasoM, obuias
cMepTHOCTH coctaBuia 38,1 % (n = 29).

®DopMupoBaHHE CepACYHON HEJOCTATOYHOCTH B BUJIC CHUIKCHHS aKTUBHOCTH XKU-
BOTHBIX MPU MEPEIBUIKEHUH IO KJIETKe HabI0aan0ch yepe3 7 cyT. nocie UM vy xu-
BOTHBIX 00EHX TPYIIIL

Jannsie OKI" Ha 7-e cyTKH 3KCIIEpUMEHTA MOATBEPKAAIN HATUYUE KPYITHOOYaro-
BOro MH(papkTa Muokapaa y 96 % (n = 48) npooneprupoBaHHbIX KUBOTHBIX.

[Ipu 3TOM perucTpupoBalcs MUPKYISIpHBIH (N = 6), nepeaauit (N = 17), GOKOBOWH
(n = 12) u 3agauii (N = 13) DUM. Ammutyna Q-3y0Ona yBeIu4miIach B CpeIHEM Ha
128,9 MxB (p < 0,001) mo cpaBHEHUIO ¢ UCXOAHBIMU AaHHBIMU. CHIKeHHE R-3y0Oua Ha
286,2 MxB (p < 0,01) 6e3 u3MeHeHUs aMILUIATYABI Q-3y0Ila MPOUCXOAIO Y 9 KpBIC.
YacTora cepaeuHbIX cokpaleHuii Ha 7-e cyTku OVIM 10cTOBEpPHO HE U3MEHMIIACK.

Opomonusa UM B KI' npusena k goctoBepHbiM u3MeHenusiM KT Ha 37-e cyTku
10 CPAaBHECHHUIO C JAHHBIMH Ha 7-€ CYTKH: YBEIUYIIIACh aMIuIATya 3y6ra R B I orBene-
Huu Ha 146,7178,6 MxB (p < 0,01). YMensmenne amminty sl 3yona Q B Il orenennn
Ha 110,3£74,2 MxB (p < 0,01) oTpaxkano, 1o Bceil BUIUMOCTH, PEHIUITPOKHBIC U3MEHE-
HUsI, TaK KaK IPEUMYLIECTBEHHOE MTOpaKeHNe MUOKapAa y KPbIC KOHTPOJIbHOM IpyIIIbI
HaOII01aI0Ch B TIEPEIHEH CTEHKE JIEBOTO XKETyJ0UKa.

Beenenne MCK B ocTpyto craguio MM npuBOauiIO HE TOIBKO K JOCTOBEPHOMY
(p < 0,05) yBenuueHUIO0 aMILUTHTY/BI 3y01a R, HO M yMeHbIIIeHH 0 pyOIIOBOI 30HBI WH-
¢dapkTa muokapnaa. Y 16 u3 21 >KHBOTHOTO B OCHOBHBIX I'PYIIITax HAOIIOAAIOCh CHHKE-
HUE aMIUTUTYJbI 3yOua Q B cooTBeTcTBYIOMIEH 30He DUM (p < 0,05). AMnutyna 3y0-
na Q Bo Il cranmapraom oTBenennu Ha 30-e¢ CyTKH MOCTE KIETOYHOW KapAHOMHOTIIA-
ctuku ¢ nomomplo MCK, o00pa0GoTaHHBIX 5-a3allUTUAMHOM, OBUIA JTIOCTOBEPHO
(p <0,001) mensbiie B cpaBuenuu ¢ KI' (pucyHOK).

KOHTpOnb 5-aza MCK MCK

Junamuka 3yona Q OKI' Ha 7-¢ u 37-¢ cyTku B cimpToBoi Moxaeian DM mociie BHYTPHUBEHHOTO
BBenenus Heguddepenuupoanubix MCK (MCK), MCK, o6paboTaHHBIX 5-a3allUTHAHHOM (5-a3a
MCK), ninu Hpu3HO0I0rHUIE€CKOro pacTBopa (KOHTPOJIb)
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OTnn4uii MeX 1y )KUBOTHBIMH KOHTPOJIBHOM TPYTIBI U KPHICAMH, KOTOPBIM BBOJIH-
mu Hepuddepernuposannbie MCK, mo manasiv OKI nomydyeno He Ob1I0 B CBA3H € pas-
HOPOJHOM 30HOW MOPAKEHUsI Y JAHHOW T'PYTIIBI )KUBOTHBIX.

BriBoabl

1. BHyTpuBEeHHOE BBEICHUEC ME3CHXHMMAIBHBIX CTBOJIOBBIX KJIETOK KpPbhICAM 4Yepes3
7 cyT. mocie MOJAENUPOBAaHUSA MH(APKTA MUOKAPJA CONPOBOXKIACTCA YMEHBIICHHEM
pyO110BOi1 30HBI HH(DApPKTa MUOKap/ia 1 HOpMau3alueld aMIuIuTy bl 3yora R.

2. BuyTpuBenHoe BBeneHue AU((HEpPSHIINPOBAHHBIX B MUOKApANaIbHOM HaIpaB-
JICHMU ME3€HXHMMAaJILHBIX CTBOJIOBBIX KJIETOK Ha 7-¢ CYTKHU TTOCJIC MOACIUPOBAHUSA UH-
(bapxTa MHOKap/Ia COMPOBOKIACTCS CHUYKEHHEM aMIUTATY/IbI 3yOna Q depes 30 cyT. mocie
KJICTOYHOH KapJHOMHUOILIACTUKH.

3. Hopmanuzamnus komriekca QRST mocrnie kieTouHON KapAMOMHOIIIACTHKHU pa3-
BUBaeTCcs Oojice dPPEKTUBHO NMPU BHYTPUBEHHOM BBEIACHHH TU(PPEPESHIMPOBAHHBIX
B MHOKapAHaIbHOM HANIPABICHHH ME3CHXUMATBHBIX CTBOJOBBIX KIIETOK.
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3. A. AIEKCAHSAHY, C. IT. POMAHOB?

HEWHBA3UBHBIA MOHUTOPUHT ®YHKIIMOHAJLHOI'O
COCTOSIHU S HEPBHOM CUCTEMBI B HOPME
U IIEHTPAJIBHBIX ITATOJIOT A SIX IBUKEHUIA

Ynemumym mosea uenosexa um. H. I1. Bexmepesoii PAH, Canxm-Ilemep6ype, Poccus
2Unemumym ¢usuonoeuu um. M. I1. ITasnosa PAH, Canxkm-ITemep6ype, Poccus

Pemenne gyHmaMeHTaNbHBIX MPOOIIEM PACKPBITHS OCHOBHBIX MEXaHU3MOB (YyHK-
nuoHanbHOU opranuzauuu [{THC 1 noHnMaHue NPUHIUIIOB YIIPaBICHUS IBUKECHUSIMU
B HOpME U IMIPH MAaTOJOTHUECKUX COCTOSHUIX HEBO3MOXKHBI 0€3 aHalln3a HUCXOIIeh
WHTErPaTUBHOM aKTUBHOCTH LEHTPAJIBHBIX CTPYKTYP FOJIOBHOTO MO3I'a K MOTOHEHPO-
HaM © MbImaM. OCHOBHBIC MPHHIIMITEI (JOPMUPOBAHUST HHTETPATHBHONW aKTHBHOCTHU
IHHC ycrtanonens! Ha pybexe XIX—XX BB. Y. C. ILIeppuHITOHOM B €ro mpeacTaBiie-
HUAX 0 pedrexce kak sieMeHTapHoi nestenbHocTd LIHC u o0mieM KOHEYHOM IMyTH,
UJIU «BOPOHKE», Ha3BaHHOH ero uMmeHeM. B cepenune XX B. H. A. bepHuureiin, uccie-
Jysi OMOMEXaHHUKY TPYJOBBIX U CIIOPTUBHBIX JBH)KEHUH, YCTAaHOBUI HEOOXOIUMBIE JJIs
MIOCTPOEHMU S ABUKEHNUW MPUHIIUIIBI OPraHU3aIMU CUCTEMBI YIIPABJICHUS ABUKEHUSIMU:
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