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SPINAL MICRO ENDOSCOPY ACCORDING TO MIBRAR

Arsen Babayan
Dr. Med. sci, Prof, «Spine and Joint Center», Munich, Germany

Abstract In comparison to the conventional minimally invasive spinal endoscopy and
microinvasive spinal endoscopy according to MIBRAR, the following should be emphasized:
for example, a herniated disc can have two causes:

1. A traumatically deformed disc; or

2. Long-term degeneration of the intervertebral disc tissue, which can ultimately be
the cause of extrusion of the tis sues.

Spinal endoscopy according to the MIBRAR method is not only used to remove the
symptoms of the intervertebral disk, for example the removal of an intervertebral disc
disease, but also - and this is of decisive importance - for the most complete reconstruction
and regeneration of the affected segment regardless of the cause of the pathology whether
trauma or degeneration. Moreover, this can lead to complete restoration of the disc shape,
height, and function.

Using the micro-invasive intervertebral disk endoscopy according to MIBRAR, not
only the intervertebral disc disease is removed, but also intervertebral and segmental
reconstruction is carried out at the same time, and intervertebral disk regeneration is
initiated

This is done with autologous intradiscal transplantation:

« Anti-inflammatory factors,

« Growth factors and

o Mesenchymal stem cells

In summary, the advantages of spinal endoscopy using the MIBRAR method are as
follows: Not only the sequelae (eg, disc herniation), but also the cause (degenerated disc,
or chronically or traumatically damaged tissue) is remedied.

Overall, the particularly lasting effect of spinal endoscopy according to MIBRAR
has to be emphasized. Because a unique, outpatient procedure and the awarding of the
multifunctional, body-active substances often result in an excellent result with a lasting
effect over many years and gives the patient a long-lasting natural quality of life.

Keywords Spinal stenosis, Endoscopy, micro-invasive, intervertebral disc, regeneration,
reconstruction, Autolog

Introduction

The operative procedure of the endoscopic interventions on the spine such as
e.g. on spinal canal stenosis, or on foramina stenosis is nowadays endoscopic, i.e.
minimally invasive and has been practiced for about 20 years.

This technique is used in all spine areas (neck, chest, and lumbar spine area)
in combination with different access routes and using different, operational-specific
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endoscopes.

The present state of the art of minimally invasive spinal endoscopy is associated
with a standard surgical procedure, as the instruments and methods developed so
far require a certain space, including an incision, access, and overall intervention
using a general anesthesia or analgo sedation and corresponding OP environment.

Especially in the presence of the degenerative intervertebral disc tissue, a
recitif i.e. a new intervertebral disc disease can occur. For the degenerative
intervertebral disc tissue represents an existing instability of the segment and this
is not cured or eliminated by the sole removal of the intervertebral disc disease.

Another important aspect is the fact that the intervertebral disc compartment
in question loses its former shape or height and can lead to other pathologies of
the spine. In such pathologies, further complications may arise, e.g.

- a spinal canal stenosis,

- a foraminal stenosis,

- a segment instability

- a scoliosis. or

- a defect in the sagittal balance

In this context, according to today’s standard methods, long-term measures are
inevitable, such as, for example, spondylodesis, the use of intervertebral disc pros-
theses or even a stiffening of spinal segments by the use of screws, titanium, etc.

This, in turn, in many cases causes not only a feeling of strangeness in the
nonparticulate material, but also the formation of undefined secondary defects
over time.

For example, the stiffness of the movable spine (rolling over 4-5 floors) can
lead to other, unnatural movements (malo-biodynamics) which can now reload and
possibly damage the previously healthy regions of the spine.

Methods

In contrast, spinal endoscopy does not require such an intensive procedure
according to the MIBRAR method and can usually be performed ambulatory,
without anesthesia or under local anesthesia or under analgo sedation.

In the case of spinal endoscopy according to MIBRAR, the great advantages are

« that the operation can be realized without cutting, through a small needle
opening, it can be penetrated into the relevant disc compartment and through
the consistent use of micro-dimensional instruments the entire procedure can be
performed in a micro-dimensional manner;

« that the MIBRAR method allows the entire operation to be performed micro
invasively by the use of a micro-endoscope equipped with a special high-resolution
micro-dimensional optics.
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These body-active substances are extracted from the body’s blood and the sub-
cutaneous fat of the patient directly before the outpatient intervention of the spinal
endoscopy after MIBRAR and processed according to the CGF or Lipogems®
technology for the subsequent application.

Results

« The old shape, functionality and resilience of the segment are restored.

« the procedure according to MIBRAR without incision prevents the formation
of a larger tissue injury that normally only heals in a week-long process.

 In order to effectively perform the reconstruction and regeneration by
the body’s active substances, the tissue injury should be minimal so that the
regenerative concentrate can be used with the maximum effect for the correlate.
For, of course, the mesenchymal cells have the tendency to migrate to the place
where they are “used most”. Fresh tissue injury attracts many regenerative factors,
with the result that the regenerative effect of the concentrate is largely lost to the
original problem (e.g., elimination of the intervertebral disc disease).

« It makes a big difference, therefore, whether valuable body-active substances
are administered minimally invasively with the formation of a tissue injury or
micro invasively with avoiding a tissue injury. The lower the tissue injury, the more
intense is the successful effect of the body’s active ingredients.

« In general - as with all outpatient micro-therapeutic procedures according
to MIBRAR

- the saving of the anesthesia and the operating costs, which is the case with
the usual treatment methods, not only gained a lot of time here, but also the
physical stress or the potential risks of a larger procedure are considerably lower
for the patient.

« The long-term effect differs in that not only the current pain state and the
functional problem are solved, but by the pure administration of body-active
substances, side effects or possible long-term negative sequences by medicaments,
prostheses or other non-particulate materials do not occur. For example, a
frequently unknown side effect of the pain reliever Cortisone, which appears to
be helpful at first, results in an increasing weakening of the spinal tissue, which
can be the cause of future vertebral damage.

« On the contrary the application of the body’s active ingredients stimulates
the active reconstruction and regeneration of the original spine functions until
the natural resilience is restored.

» Contrary to the conventional treatment methods, which do not rule out
possible stiffening of spinal segments, the natural mobility of the spine is not
restricted by the natural, regenerative reconstruction by the granting of body-



RICUUSHSNRE3NRL

active substances and the stability of the spinal column is not diminished.
Discussion
Compression ventral lateral stenosis due to a herniated disc in the cervical
spine
Case: 1.A.BSV.5.20.25
38 years (female)

Status before the surgery:

Pain complains in the spine, especially in shoulder blades and lumbar part of
the spine. Also for the last six month, dull pain complains in cervical area of the
spine. Impaired sensitivity of fingers and often headaches.

Diagnosis:

Compression ventral lateral stenosis of spinal canal C4-C6. Compression
stenosis of C6 roots. Ostecheondrosis C3-C7. Arthrosis of C4-C6 facet joints.
Degeneration of C4-C6 intervertebral discs. Cervical kyphosis. Left central hernia
1,9 mm of C4/C5. Central lateral hernia 5,8mm on the right and 2,3mm on the
left of C5/C6.

Clinical examination:

Clinical picture corresponds to MRI images. Compression signs of C6 roots.
Inflammation signs of facet joints. Pain during the palpation of cervical area C5
and C6. Paraparesis of right hand. Pains and right turn movement limitations,
hyper-tonus of muscles (hypertonic muscle spasm) in cervical and interscapular
areas.

Performed surgery:

Microinvasive surgical intervention by MIBRAR® method:

Flexible catheterization with spinal canal dilatation of cervical spine and
peridural area of C6 roots with regenerative stimulation of intervertebral discs
and vertebras with CGF.

Surgery result:

Symptoms disappeared immediately after the surgery and not present
currently. Patient is not limited to everyday activities, professional or sport life.
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MRI images description: MRI above was done before and four months aftér the
surgery, where the C5/C6 intervertebral hernia is not present.

Ossified herniated disc of thoracic spine

Case: 1.A.BSV.6.19.20.25

50 years (male)

Status before the surgery

Pains and Paresthesia in thoracic, lumbar spine, irradiating to the right and
left by intercostal spaces and to the lateral and frontal wall of the stomach on the
right, on T5-T12 levels.

Para paresis of the thorax on the right side, and lateral and frontal stomach
wall. Dysfunction of inner organs, especially liver, pancreas and intestine was noted
during 8 month. Symptoms were worsening. Pain in Lumbar area, paresthesia of
legs and feet. Patient was on very strong painkiller medication.

Diagnosis

Old compression fracture of thoracic spine T8 and T9 with ventrolateral
concussion disc extrusion on the right, size of 25mm by 15 mm. Ventral central
lateral osteodiscogenic stenosis with spinal cord injury (Dura mater) and
commissures in T6/T7. Compression of T7 nerve roots on both sides.

Performed surgery

Flexible epidural catheterization of spine canal ventrally. Mechanical destruction
of osseocartilaginous ventral stenosing correlation and following dilatation with CGF.



RICUUSHSNRE3NRL

Surgery result

Surgery was performed in June of 2015. All the symptoms disappeared
in a week and currently absent. Patient is not limited in everyday activities or
professional and sport live.

MRI images after 3 month on 21.09.2015.
Absolute stenosis of the spinal canal due to a herniated disc in the lumbar spine

Case: 1.A.BSV.7.19.20.25
54 years (female)

Status before surgery

Strong pains in Lumbar area with irradiation to the right leg and foot and
left buttock. In standing position, the body leans to the right. Coxalgic pelvis.
Autonomous movement or standing position are impossible. Lack of strength and
sensitivity in the right leg and foot. Lack of sensitivity on outer thigh of the left leg.

Diagnosis

Right sided scoliosis., ventral spondylolisthesis with vertebral displacement
of L4 to LS for 6mm. Central lateral hernia of intervertebral disc L5/S1 of
14mm. Protrusion of intervertebral disc and stenosis of spinal canal L4/L5 due
to spondylolisthesis. Neuroforaminal stenosis from both sides, due to the hernia.



5LL GhSUMUL BY ¢hSUUBNTHUILMUL <ULHEU 2021
Paraparesis of the right leg.

Performed surgery

Hard epidural catheterization of spinal canal. Transforaminal peridural
catheterization of spinal canal on L4/L5, LS, S1 levels. Peridural catheterization
on L3/L4 levels from both sides. Intra-articular catheterization on L3/L4, L4/L5,
LS/S1 levels on both sides. Intervertebral right sided catheterization on L4/L5,
L5/S1 levels with CGF. Catheterization of frontal and dorsal longitudinal ligaments
L4/L5 levels.

Surgery result

Positive result was immediate after the surgery; patient could move and be in
standing position without crutches. All the symptoms disappeared after 2 weeks and
after 6 weeks patient could do any physical activity, including sport without limitation.

Currently symptoms are not present.

MRI images before surgery on 03.09.2015 and after surgery on 25.08.2016.
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Conclusion

For example, if an inevitable, unclear indication of intervertebral disc resection
is present or is exhausted in the event of acute neurological deficits and all the
usual conservative or minimally invasive pain therapy methods or blockages, then
this problem is to be treated effectively by the MIBRAR method and goes even an
important step further.

Appendix

Equipment for micro-endoscopy MIBRAR

Picture 1. Rigid endoscope with optics outer diameter 2.4mm to 1.7mm oval.

Working length 210mm, working channel 1.1mm.
Trocar with an outer diameter of 2 mm, working length 185 mm.
Obturator blunt (stylet) outer diameter 2.48 mm, working length 213 mm.

Picture 2. Plier’s crocodile outer diameter Tmm

11
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Picture 3. Composed set for endoscopy MIBRAR

Longitudinal view Diameter

Picture 5. Endoscopic optics with a visibility of 18,000 pixels

12
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MUKPO3H,0CKOMUA NO3BOHOYHUKA NO METOJLY MIBRAR

Apcen ba6asH

Llokmop meo. Hayk, npog., «LleHmp no3soHoyHUKa u cycmasos, MroHxeH»,
lepmarus

Pe3tome CpasHeHue 06b14HOU MUHUMAIBHO UHBA3UBHOLU 9HOOCKONUU NO3BOHOYHUKA C
MUKpO-UHBA3uBHOU sHOocKonuel no3soHoYHUKa no memody MIBRAR nossonsem cOenameo
cnedyrowjue 8bI800bI:

Kak npasuno, no3soHoyHas 2pbi¥a, Hanpumep, umeem 08e OCHOBHbIE NPUYUHbI:

OeghopMayuA Mexno380HOYHO20 OUCKA 8 pe3ysibmame mpasmbl Unu

npodonxumesnbHbIli OezeHepamusHbIli Npoyecc 8 MKAHAX MeXN0380HOYHO20 OUCKQ,
Komopebll, 8 nocnedcmsuu, CMaHos8uUMCcA NPUYUHoU 3Kkcmpy3uu.

DHOockonua no3soHo4HUKa no memody MIBRAR He monbko ycmpaHaem cumnmomsl,
KaK, Hanpumep, yoaneHue 2pbixu, HO U NOJHOCMbIO PEKOHCMpyupyem u peaeHepupyem
nospex0eHHble ceamMeHmbl, He3as8UCUMO OM Xapakmepa namoJsioeuu (mpasma unu OezeHe-
pamusHble UsmeHeHus). Omo npusooum K nosHOMY BOCCMAHOBAEHUHO Me¥N0380HOYHO20
oucka, e2o 8bicombl ¢hopmbl U GhyHKYUL.

lpumereHue sHOockonuu no3soHoyHUKa no memody MIBRAR He monbko ycmpaHsem
2pblXy, HO U obecneyusaem peKoHCMPYKYUIo OUCKO8 U CeaMeHmos, a makxe cnocobcmasy-
em ux pezeHepayuu. Smom aghghekm docmuzaemcs 3a c4em MpaHcnaaHMayuu

« npomusosocnanumesbHbIX paKmopos

» ¢hakmopos pocma

o Me3eHXUMA/IbHbIX KIemoK

[lo0800s umoe, MoxHO 8bidenums cnedyrowue npeumyujecmsa 3HOOCKoNuU No3s0-
HoyHuka no memody MIBRAR: YcmpaHeHue He mosibKo CUMNMOMos (Hanpumep, Mexnos-
BOHOYHAA 2pbiXa), HO MAkKMe U ee NpUYuHbl (Oe2eHepamusHble USMEHeHUA 8 MeXNno3-
BOHOYHOM OUCKe unu mpasmamudeckoe nospexoeHue mrkaHetli)

B 3akntoveHuu, Heobxooumo nod4yepkHyms ocobo ycmolivusblli mepanesmudyeckuli
agpperkm sHOocKkonuu no3soHoyHUKa no memody MIBRAR. OdHopasosoe ambynamopHoe
BMeLIAamensCmseo C npuMeHeHUeM MHO20GhYHKUUOHAbHO20 KOHUeHmpama okasbisaem
cmabunbHblli ¢hghekm u obecneyusaem nayueHmy NOTHOUEHHYH XU3Hb HA NPOMAMEHUU
00112020 BpeMeHU.

KnioueBble cnoBa cmeHO3 NO3BOHOYHO20 KAHANA, IHOOCKONUSA, MUKPO-UHBA3UBHO,
MeXN03B8OHOYHbIU OUCK, pezeHepayus, peKoOHCPYKYUSA, aymono2uyHbili
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nauvucurr UhurnsbHNUUNMhU MIBRAR Ut-NHNY
Upubu Pwpwjwt
Pdoly. ghip. np, wpnd., «nuwpwph U hnnbiph Yatupppnt», Uyniupubl, Fapdwihw

Udthnhmid. Nnbwpwph wwydwbwlwinpbt hudwaghy Eannulynwpuwih htiyn MIBRAR
dtpnnny oqipwgnpdtiny nntwpwph dplpnhtdwahy Eunnulnypwt, pnyp £ ywipu
Gwipwnty hpplywy Ggnuwywgnipniiipp Yutint, nnbwpwph énnydwopt, opptwly, niup
bGnynt hhdbwlwt wwypdwn.

1) Juwuduwdplubph wpryniipnid dhonnbiugpti uwyunwlp nEbnpdwghw, Yuwd

2. dponnuwghti  uluwdwnwlyp  hnwdwdpbbpnid Gphwpwippl  nbqbubipwinhy
gnpdptpwg, npp htynwquynid nwnbinud £ énndwt wwipnéuwin:

Nnuwpwph Eunnuynwyhwt ' ogynwgnpétingd MIBRAR Jbpennp, ns dpuyt Jbpuwg-
nid £ whapwithpubpp, htuswpupp Gb dnndwdpp hbnwgtibyp, wyl wdpnnonysywidp
Yepwhwbgbnd b Jbwudws hupdwéstibpn' wblwfu wwpninghwgp punyphg ((ppwydw
Yywd nbgbubpuiphy thnipnfunisinibiin): Uw hwtiqbgnid E dponnbiughti uwiunwih,
Upw pwndpnyaywti, aup b gnpdwinnyph wdpnnowlwt Yepwlwugbdwip:

MIBRAR dtpnnny nntwpwph Eunnulynwhuyh ogyprwgnnpdnidp ns dhwyt Ypwgtinid
kénnywdpp, wyy bwl wwywhndnid £ uwyuwnwlbbnh b hupdwdstinh JGpwlwnnignid,
huswbu bwl bwwuppnid £ npwbg Yepwwbqbdwip: Uju waqnbgnysyniap étnp £ pGngnid

o hwlwpnppnpuyhti gnpdntutiph

o wh gnpdnbtiiph

« dtiqbtifupduyhti pohotibinh thnpuyyunpduiugppdwts dhgngny:

Udithniplny, Gupbih £ ptingdty nntiwpwiph tunnulynwhuygh MIBRAR dtennh hbiplywy
wnwybnyayniatiinp.  dhonntiughti uwuwnwlh nbgbtbpuwphy thnihnpunygyniiinh
ywd ppwddunphly hintudwdpunhtn Juwudwéptiinh iphy Ypwlwbqand: Uthpwdtog
E punqéty nnbiwpwpp Eunnuynwpugh hwplwwbu uygnit pnidwluwt wqnbgnieiniap’
oqipugnndtiiny MIBRAR dtennp: Puwquwbnitiighntwy puppwtyniph ogywgnpddwdp
dhwiqudjw wdpnywipnp dhowdipnigynitp Guynit wgnbgnyeynit niah U hhdwbinpt
Gpluwp Ywbp E wwwhnynid:

<hduwpwnbp. nnuwownph upbung, tunnuynwpw, dhypnptijuqghy, dhonntiuyhb
vhwdwnwly, Jepwlwoaqunid, Jepwlwnnignid, wyypning
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onTMMN3ALUA NEYEHNA NPU KOMITPECCUOHHDbIX
MEPEJIOMAX NMO3BOHOYHUKA

'M.M. Apyc, 'U.M. Apyc, %A.A. Konatb

"ImH, npogb, Helipoxupypeudeckuli cmayuoHapHbil u ambynamopHblili yeHmp,
lambype, epmarus
MH, YHO-NPAKMuYeckuli yeHmp H y1i02uU U Helpoxu uu, MuHck,
2 KmH, HayyHo-npakmuyec eHmp Hesposo: elipo euu, Murc
benapyco

Pestome B cmambe npusedeHbi pe3ynbmambl CpasHUMENbHO20 GHAAU3A Pa3/IUYHbIX
Memo0dos iedeHus U3 cobcmseHHO020 OnNbiMa C UCNoabL308aHUeM paduoyacmomHoli Kugho-
nnacmuku. KoHkpemHo, npedcmassieHbl pe3ynsmamsi ambynamopHo20 XUpypauyecKozo
NlevyeHuUs 0CMeonopo3HbIX KOMNPECCUOHHbIX NepesoMos NO3B80HOYHUKA Memodom paouo-
yacmomHol kugponnacmuku (RFK) ¢ nomowbro cucmemoi StabiliT. Y6edumensHo npeod-
cmassieHbl npeuMywecmsa memooa ¢ KoHmponupyemoli ocmeomomueli u akmusayueli
yemeHma sbicokodacmomHoli aHepeueli no cpasHeHuro ¢ bannoHHol Kugbonnacmukodi,
Komopbie umerom nosoxumesnbHbIl aghghekm ¢ moyku 3peHuA 6ezonacHocmu u aghghek-
musHocmu neyvyeHus OnA NAYUeHmMos.

KnroyeBbie cnioBa ocmeonopos, MUKpoOapxumeKmypa Kocmu, nepesnom no380HOYHUKG,
paduosacmomHas kKugponnacmuka, cucmema StabiliT, sepmebponnacmuka

BBedeHue

OcTeonopo3 xapakTepu3yeTcsa NaTonornYeckm N3MeHEHNEM MUKPOAPXUTEKTY-
Pbl KOCTU, YTO CYyLLLECTBEHHO YBENNYMBAET PUCK BO3HUMKHOBEHUA MEPENOMOB Mpw
HE3HauYUTeNbHbIX (PU3NYECKNX BO3AENCTBUAX U3-3a CHUMEHUA NPOYHOCTU KOCTEN.
CornacHo pesynbTtatam LeneBblix UCCNENOBaHMIA, PacCNpPOCTPaHEHHOCTb OCTEONOpPO3a
B lepmanumn pocturana B 2009 rogy 14 % B Bo3pacte crapiue 50 net. A 310 O3Ha-
YaeT, 4TO B CTPaHe OKONO 6 MUANMOHOB NtoAell CTpajaroT ocTeonopo3om. Komnpec-
CVOHHbIE NepenomMbl MO3BOHOYHMKA ABNAIOTCA Hanbonee pacnpocTpaHeHHbIM OC-
NOMHEHNEeM OCTEONOPO3a U 3aHUMAKOT 0KoNo 45% BCex OCTEONOPO3HbIX NePenoMoB
KocTeii. KomnpeccunoHHbIil nepenom nossoHo4HukKa (WKF) Bcerpa accouumpyetca
C BbIpa)eHHbIM 60NeBbIM CUHAPOMOM 1 MoTepeit chyHKLMK No3BoHo4YHMKa. CooT-
BETCTBEHHO, BO3HMKAET OrpaHuyeHne ObITOBOI akTUBHOCTM, fOCYra, HapyLLaeTcs
HOYHOW COH, YTO MPUBOAUT K Mcuxonormyeckomy ctpeccy [Hadjii 2013, Robert
Koch Institut 2011, Froud 2014]. 9nuaemmonornyeckme nccnefgoBaHna nokasanu,
4TO PUCK BO3HUKHOBEHUA KOMMPECCUOHHbIX NEPEeNnoMoB Ha hoHe OCTeonoposa v
pocTa NpoJOMKUTENBHOCTY MU3HW HaceneHus ysennuunca B 4 pasa [Klotzbuecher
2000].

lMauneHTbl ¢ KOMMPECCUOHHBIMU NepenomMamm NO3BOHOYHMKA - 3TO NtOAMN MNO-
}MOro M CTapYeCKOro Bo3pacTa, C NMOCTOAHHbIM 60NEeBbIM CUHAPOMOM, KOTOpble
HYat0TCA B KOHCEPBATUBHOM JIEYEHUM C Ha3HauyeHreM boneyTtonatoLLeit Tepanuu,
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HeCTepPOUIHbIX NPOTUBOBOCMNANNTENbBHbIX NpenapaToB v cu3no- banbHeoTepanum.
Take 3TUM nauueHTam HeobXxogMMO Ha3HayeHve npenapaTtoB AJfiA YCTpaHEHWA
0CTeonopo3a KOCTel C Lenbio NPefoTBpalLeHna B fanbHeLleM NOBTOPHbIX Me-
penomos. [lpy npoBefeHWM Bbille yKa3aHHOI Tepanuu B TeYEHWe LAMTENbHOro
nepuoja BPEMEHU BO3MOMHbI NOb6OYHble 3PhEKTbI, YTO MPUBOAUT K OrpaHuye-
HUIO Ha3HayeHuA 06e360nMBatoOLLMX, HAPKOTUYECKNX N HECTEPOUAHBIX Mpenapa-
TOB. [lnuTennHoe ncnonb3oBaHne abcontoTHO HEOOXOAMMbIX OPTE30B UM KOPCETOB
MPUBOAUT K MHBANULHOCTM C OrpaHUYEHVEM ABUraTeNbHON aKTUBHOCTM, a TaKKe
MOMET MPUBECTN K NPOrpeccrpoBaHnio OCTEONOpO3a U AereHepaL iy MbiLLL, CrHbI
C yXyALLeHMeM KayecTBa M3HU nauueHta. HeynoenetBopuTenbHble pesynbraTthbl
KOHCEpPBATUBHOIO NIeYEeHNA OCTEONOPOTUYHECKUX NEPENOMOB Aat0T OCHOBAHWA pac-
cMaTpvBaTb XMPYpruyeckoe BMeLLATENbCTBO, Kak NePCNEKTUBHDIN U ONTUManbHbIi
MeTop, NeyeHnsa ¢ bnaronpuATHbIM NPOrHO30M M MaKCMManbHO paHHel akTMBU3a-
umeii naumerTa. Heobxogumo obcyxpatb ¢ nauueHTamm apekTMBHOCTbL 1 He3o-
nacHOCTb BbIOpaHHOro MeToaa neveHna. BaxHo NoHMMaTb, 4TO CUNbHbII BoneBoii
CUHAPOM Yy MauueHTa ¢ OCTEONOPOTUYECKUM NEPENOMOM B 3HAYMTENBHOI CTENEHU
CBA3aH C BbICOKOW NIOTHOCTHIO YYBCTBUTENbHbIX HEPBHbIX OKOHYaHHIT B NepuocTe
TpaBMMPOBaHHOIO Mo3BoHKa. CoxpaHAOLLAACA MUKPOMOABUMHOCTb NepenomMa Tena
MO3BOHKa CoxpaHAeT 6oneBoil CMHAPOM U NPENATCTBYET KOCTHOMY cpalueHuto. B
3TOli CBA3M OKa3blBaeTcA 0COOEHHO BaMHbIM cTabunusmposaTtb obnactb nepenomMa
Tena no3BoHKa, 4Tobbl NPefoTBPaTUTb MUKPOMOABUMHOCTb U pasfpameHne HepB-
HbIX OKOHYaHWi1 B NepUoCTanbHOW TKaHMU.

Llenb UccnedosaHusa

M3yunTb ucnonb3osaHue Mmetopa paguodactoTHoit kudonnactuka (RFK) y
60MbHbIX C KOMMNPECCMOHHBIMW NepenomMamm rpyfHOro N NOACHUYHOro oTAena no-
3BoHouHuKa (WKF) B ambynaTopHbIix yCNOBUAX AN1A NUL, MOKUIOIO U CTapYECKOro
BO3pacTa.

Mamepuansi u memoOsbi
Xupypauyeckue memoobi e4yeHus

3a nocnepHvie fBa LECATUNETMA MPOBELEHO PAJL, KOHTPONMPYEeMbIX UCCNeno-
BaHUiA, AOKa3bIBAOLLMX MPEUMYLLECTBA BbIMONHEHNA MaNOUMHBA3MBHbIX OnepaLuii
BepTebponnacTvkn n 6annoHHoli KudponnacTmkn gna nauueHtos. [Bornemann
2012, Panastassiou 2012, Klazen 2010, Schmidt - Rohlfing 2011, Weinstein 2009,
Peh 2008, Haas 2008, Pflugmacher 2012]. Bbino pokasaHo, 4to y 6onee yem
90% nauneHTOB, ONEPUPOBAHHbIX MO MOBOAY OCTEONOPO3HbIX NEPENOMOB MO3BOH-
KOB, yCTpaHAncA 6oneBoil CMHAPOM B COYETAHUM C CYLLLECTBEHHBIM yNyyLLEHUEM
KauyecTBa MMU3HWU. KnuHuyeckuit ycnex aToii onepawun B 3HaYUTENbHON CTENEHW
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obycnosneH ycTpaHeHVeM NocTpaBMaTUyecKoi aecpopmaumm n ctabunmsaumm no-
BPEX/AEHHOr0 NO3BOHKA, a TaKkMe ycTpaHeHWeM 6oneBoro CMHApPOMa B pesynbrare
TEPMUYECKOro paspyLueHus bonesbix peuentopos nepuocta [Mc Graw 2002, Liu
2010, Kasperg 2003]. OntumanbHoe BpemA BbIMOAHEHWA OMepauuv B MepBble
TPU Hefenn ocTporo nepuoja nepenoma, Npyu HEOOXOAUMMOCTU MOXHO BbINOMHUTD
onepauyto B MOJOCTPOIi chase Npu HEMONHOCTLIO KOHCONMAMPOBAHHOM Nepenome.
[Mpu BbINONHEHNUN BepTebPONNAaCTUKN HEOOXOAMMO YyUUTbIBATL CTEMEHb pa3pyLue-
HMA Tena No3BOHKa W ero KopTukanbHoro cnos. pouepypa Beprebponnactvku u
KnponnacTvkm He JONMHA NPUMEHATLCA NPU MOMHOM paspyLUEeHUN Tena NMo3BOHKa.
[Mpy nepenomax c NoBpexAeHNEM 3aHEl CTEHKM Tena No3BOHKa, YCTaHOBNEHHbIM
Mo JaHHbIM KOMMbIOTEPHOI TOMOrpadmn, BO3HUKAET BbICOKMIA puck nponabuposa-
HUA 3afHEel CTEHKM UK NoMNafaHuA LemMeHTa B NMO3BOHOYHbIW KaHan ¢ nocneayto-
MM CAaBNEHNEM CMIMHHOrO MO3ra W KOPELLKOB CMIMHHOMO3roBbIx HepeoB. Crnepyet
n3beratb BbINOAHEHUA BEPTEOPONNACTUKM M KNPONNACTUKM NPU TaKoin cUTyauum.
Takxe NpoTMBOMOKa3aHWEM 1A BbINONHEHNA BEPTEOPONNacTUkM U KMonnacTukm
ABNAETCA CAABNEHNE KOCTHbIMU OTJIOMKaMM HEpPBHbIX KOPELLKOB W [ypanbHOro
MeLLKa, OCTEOMUENNUT B MeCTe MNepenoma U annepruyeckas peakuua Ha KOCTHbIN
uemeHT [Gangi 2003, Mukherjee 2011, Trumees 2004]. Pesynbratbl cpaBHUTEND-
HbIX KNMHUYECKNX UCCNEeoBaHMii NOKasbIBatoT, YTO B paHHUE CPOKM OObIYHO UC-
nonb3yetca BepTebponnacTuka, a B No3gHue cpoku (ao 6 Heaenb) KndponnacTuka.
C To4YKkM 3peHuna ycTpaHeHna 6onn 1 BOCCTaHOBAEHUA (PYHKLMOHANBHOCTU MO3BO-
HOYHMKa 3T METOfbI HEMHOIO OTAKUYatoTca Apyr oT Apyra. OfHaKko 3HauYnTeNbHbIE
npenMyLLecTBa B NPUMEHeHUU MeTopa OannoHHON KMdonnacTUKM BO3HUKAN B
OTHOLLIEHNW YMEHbLLEHWNA pUCKa MHTPaornepaLYiOHHOro IKCTpaBepTebpanbHOro nc-
Te4yeHus KocTHoro uemenTa. [Petersen 2015, Gill JB 2007, Taylor 2006, Wardlaw
2009, Hulme 2006, Voggenreiter 2005]. O6wupHble uccnepoBaHuA No 3ToMy
BOMPOCY MPU3HAIOT, 4TO 3TO OCNOMKHEHME B BONBbLUMHCTBE CyvaeB npoTekaeT bec-
CUMNTOMHO. TeM He MeHee BCeraa CyLL,ecTByeT OnpefeneHHblii PUCK B OTHOLLEHWM
3MOONNN NEroYHOn apTepun UM BO3HUKHOBEHWA HEBPONOTMYECKUX HapyLLEHWi
[Hochmuth 2006, Wong 2013]. C dpyzoli cmopoHbl, ycmaHosneHo, 4mo 8 Kiau-
Huy4eckoli npakmuke npu b6annoHHoU Kugbonnacmuku uHMpPaonepayuoHHoe KC-
mpasepmebpanbHoe ucmeyeHus KOCMHO20 yemeHma ommeydeHo y 372 60bHbIX
(522 nnacmuku nossoHkos) 8 40% cny4aes u mosbKO 8 0OOHOM C/lyyae B03HUKANA
msAMenaa 2unomeH3us U maxukapous. [Bergmann 2012 |. B ocHoBHOM 6bino
AOKa3aHo, YTO IKCTpaBepTebpanbHOe UCTEYEHUA KOCTHOMO LieMeHTa 3aBUCUT OT
BA3KOCTW UCMONb3YEeMOro LieMeHTa, a Npu UCMoNb30BaHUN BbICOKOBA3KUX LEEMEHTOB
ynaetca usbemarb pucka BO3HUKHOBEHMA JaHHOro ocnoxHeHwii [Petersen 2015,
Bornemann 2012, Pflugmacher 2012]. OgHako npu 6bICTPOM LEeMeHTUPOBaHWUK
Tena Nno3BOHKa BO BpeMA OannoHHOW KUGponnacTMKM BO3MOMHO HerpovyHoe coe-
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OVMHEHVE C KOCTHOW TKaHbto. LlemeHTHaa nnomba, ocTaBlUasAcA B Tene NO3BOHKaA,
CTaHOBUTCA HEAO0CTaTOYHO MHTErpUPOBaHHOI BO BHYTPEHHUE CTPYKTYpbl Tena no-
3BOHKa M B [JONTOCPOYHOIN MEPCreKTUBE MOMET MPUBECTU K PUCKY MOBTOPHOIO
nepenoma [Becker 2010].

Kugponnacmuka c ucnonb3osaHuem cucmemsi StabiliT®

B 2009 roay 6bina BHegpeHa Kudonnactuka ¢ nomoLLbio cuctembl StabiliT®
Kak anbTepHaTUBHbI MeTod, ANA YCUNEHWUA NPOYHOCTU NPU BOCCTAHOBNEHUM Tena
MO3BOHKa U ero aHatommnyeckoii popmbl (npoueaypa RF-TVA). 1ot meTog nmeet
HEKOTOpble MPEUMYLLLECTBA, KOTOPble CO3[AaT MONOMUTENbHbIN 3EKT C TOY-
Ku 3peHuna 6esonacHocTn n apdeKTUBHOCTM neyveHnsa ana nauueHTtos [Petersen
2015, Kurth 2012, Pflugmacher 2011]. Hosbili kocmHbili uemeHm Ha [IMMA-oc-
Hose (c akmusayueli paduodacmomHoli aHepaueli 0na docmuxeHus xenaemol
KOHCUCMeHyuu) ucnonb3yemca OnA npouedypbl Kugboniacmuku u no3gonsem
nnaHuposams spems e2o akmusayuu okono 30 muHym. Takum obpa3om, gocTura-
eTcA LieneHanpaBieHHoOe N KOHTPONMPyeMOe MPOHUKHOBEHWE LieMeHTa B rybyatyto
KOCTb C NPaBWU/bHbIM LLEMEHTUPOBAHWEM y4acTKOB KOCTel B obnactv nepenoma.
B aT0i1 cBA3M 3HAYNTENBHO YMEHbLLAETCA PUCK KCTpaBasauuu LemeHTta. Cucre-
Ma yrnpaBfifAeTcA BPyYHYHO Yepe3 MexaHU3M BBeJEeHUA LemMeHTa Nnog, faBleHnem
KOppeKLMK nepenoma rnog, KOHTponem rtopoCcKONMYecKoii annapatypbl, KOTopble
MO3BONAIOT BbIMONHWUTL onepauuto Ha 6esonacHom pacctoaHun (60 cm) pna peHT-
reHOBCKOro 0b/yyeHusA mepcoHana B 0BnacTu XMpypruyeckoro BMELLATENbCTBA.
Pap, npoBefeHHbIX KNMHWYECKUX UCCNeAoBaHUii AOKYMEHTANbHO MOATBEPHKAAtOT
OYeHb xopoLumne pe3ynbraTbl 3PEKTUBHOCTM U 6e30NacHOCTU yKa3aHHO CUCTEeMb
ona kudponnactukm [Licht 2010, Drees 2010, Bornemann 2012, Petersen 2015].

OnucaHue cnocobos ucnonb3osaHusa cucmema StabiliT® MX onsa
Kughonnacmuku

MaumeHT HaxopuTCA B TMONOMEHUM nexa Ha xuBoTe. [lop aHecTesueil B
COOTBETCTBYHOLLIEI 06N1acT NO3BOHOYHMKA BbINOAHAETCA HEOONBLLIOIK Hafpe3 KOoXK,
yepes KoTopblii BBOAWTCA paboyas urna u ctunet (StabiliT® nntpogptocep, DFINE
Europe GmbH, MaHreiim, [epmanuna) yepes KopeHb JyMKU B TENO MO3BOHKa B
COOTBETCTBYIOLLEEM CErMeHTE MOof, KOHTponem npamoii n 6okoBoii chntopockonuu.
Mpouenypa BbINONHAETCA TaK, 4TOObI AUCTaNbHbIN KOHel, paboyeil urnbl u ctunet
HaxoAunucb B HeObXOAMMOM MecTe Tena No3BoHKa. [locne ycTaHoBNEHUA UHTPAbIO-
cepa B OKOHYaTEeNbHOI NO3ULMK CTUNET yaanaeTca, a paboyas KaHlona ocTaeTca Ha
mecTe. [pu HeobxoaMMOCTH MOKET ObITb BbINoNHeHa 61ONCUA MOMbIM OCTEOTOMOM
nop, KoHTponem dpntopockonuu. NpamonuHeiiHbiii octeotom (VertecoR® DFINE
Europe GmbH, MaHreiim, [epmanuna) BBOGAT BpaLLatenbHbIMU ABUMEHUAMU ANA
nonyyeHva matepuan na mopdonornyeckoro uccnefosaHua. lMocne nonyyeHus
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Puc 2: mpa+cnedukynapHbili docmyn u
co30aHue 3-MepHbiX 8eepoobpasHbix paboyux
nonocmeli uHmMpasepmebpanbHbIM 2U6KUM
ocmeomomom 800716 YeHmpanbHol NuHUU
NO380HKA U HA KOHMpaAnamepanbHoli cmopoHe

Puc 3: [IMMA macca npuzomosneHHozo0
yemeHma pacnpedensemcs 8 2yb4yamoli kocmu

6uoncya 1 No3nLMOHMPOBaHNA pa-
6oyeii KaHONM B MOPUCTOIN KOCTU
co3paetcA HebONbLLOW N30rHYTbIi
KaHan C UCnonb3oBaHWeM rMbKoro
OCTEOTOMa C MOABUMHbBIM HaKo-
HEYHMKOM Ha KoHue. KoHTponupy-
emblii octeoTom (VertecoR® DFINE
Europe GmbH, Manreiim, epma-
HuA), 6bnaropapAa  LIapHWPHOMY
YCTPOICTBY MOABUMHOIO HaKOHEY-
HUKa Ha KOHLLe OCTETOMA, MO3BONA-
eT dpopmupoBaTb BeepoobpasHble
pabouve KaHanbl B KOCTW BAONb
LEHTPaNbHON  JIMHUM  MO3BOHKA
TaKiKe Ha KOHTpanatepaibHoii
CTOPOHE MyTeM MOBOPOTa KaHNu
C W3OrHYTbIM U MOABWMKHbIM Ha-
KOHEYHWKOM [1A BOCCTaHOBNEHUA
YacTU BbICOTbI MOBPEHKLEHHOIO
Tena no3BoHKa. locne nHTpaBep-
TebpanbHoli NoaroToBKM paboumx
nonocTeil AnA KOpPpPeKLMN BbICOTbI
Tena No3BOHKa BBOAMTCA LLEMEHT
NMMMA BbicoKoil BA3KoCTM (Ha-
yanbHaa BaskocTb >2.000 Paxs) c
MOCTOAHHOW CKOPOCTbIO BrpbICKa
yepes rmapaBnNYECKUil MEXaHW3M
B MOArOTOBNEHHYIO MONOCTb TMOA,
KOHTponem patopoCKonun n Kop-
peKuveil faBneHna pacnbinntens.

Beogat 0,24 mn BbICOKO BA3-
KOl Maccbl LEeMeHTa B OKPYKHOCTH
360 ° rpagycoB ¢ NMOCTOAHHON CKO-
poctbto Bnpbicka. NMMMA maccol
Mpw CBOEii Ype3BblyaiiHO BbICOKOM
BA3KOCTW LIEMEHTa WMEET OYEHb
xopoLuee' cuenneHve ¢ rybyaroii
KocTbto. PapmoyactoTHaa aHeprua
pobaBnAeTcA  HEMocpefCcTBEHHO
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nepes NpPUMEHEHWEM, aKTUBMPYA KOCTHbIA
LeMEHT U NepeBofA €ro B BbICOKOBA3KYHO
dasy. YTeuka uemeHTa B pyrue mMecta BHe
Tena no3BoHKa MOryT 6bITb CBeAeHbl K MUHW-
MyMy WUAW NpeaoTBpaLLeHbl. Takum obpasom,
BOCCTaHaB/MBAETCA NepBOHayanbHasA BblcoTa
Tena nossoHka. C NomoLLbio MHTpaonepaLy-
OHHOro (PIFOPOCKOMMUYECKOro U30bpaxeHs
KOHTpONMpYeTCA pacnpefeneHne LeMeHTa v
aHaTOMM4ecKas KOpPeKLMA BOCCTaHOBNEHUA
Tena no3BoHKa. Paboyasa KaHtona ypanaetcs,
paspes yLIMBAeTCA U YKPbIBAeTCA CTEPUIb-
Hoili noA3Koii. [poueaypa obpaboTkn MHO-
}KECTBEHHbIX MepenoMoB MO3BOHKOB C BOC-
CTaHOBNIEHNEM WX TeN MOMET MOBTOPATLCA
HECKONbKO pa3, a paboyas KaHHONA MOMeET
6bITb ynaneHa u BCTaBleHa 3aHOBO MpU He-
obxogumoctu. Onepatop moxeT obpabatbi-
BaTb 3TOT LIEMEHT B €ro MHAKTVBMPOBaAHHOM
coctoAHun B TeyeHne 30 MUHYT ¥ ynpaBnAaTb
CUCTEMOIA C NMOMOLLLbIO MynbTa AUCTaHLMOH-
HOro yrnpaseHus.

Pesynbmamsoi u ob6cyx#deHus
Cob6cmseHHbIli onbim

PaHee coobuianocb 0 MONOMUTENBHOM
OnbITe pPa3fNYHbIX KIMHKK, 4TO NOBYAMIO Hac,
npodpeccopa, [OKTOpa MeLULMHCKUX HayK
Myxamepa Apyca v poKTOpa MeAULIMHCKMX
Hayk Mcmamna Mynbxema wucnonb3osatb
pagunoyacToTHyto Kucponnactuka (RFK) 'y
60NbHbIX C KOMMPECCUOHHBIMW Nepenomamm
nossoHo4yHnka (WKF) B ambynatopHbix
YCNoBMAX W UCCNeAoBaTb OMbIT MOAOOHbIX
onepauuii nnA NPUMEHEHWA €ero y cambix
MOMUNbIX NaLUEHTOB C HENPOXMPYPrUYeCcKoii
TOYKMN 3PEHUA.

B otnnune ot npouepypbl, NnpeacTaBnex-
HOIA B Hay4HOI1 nnTepaTtype, Mbl BbIMOAHANN
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Puc. 4: y nayuenmku 89 nem Ha
onepayuoHHOM GbIFOPOCKONUYECKOM
CHUMKe OeMOHCMpUpyemcA 8u3yasb-
HbIli KOHMPO/b B0 Bpems 8Be0eHUA

paboyeli uenbl u cmunema 4Yepes npa-
8bili KOpeHb OyXKU 8 Me/lo NO3BOHKA
8 coomsemcmayrouem cezmeHme noo
KoHmponem bokosoli ¢hrropockonuu.

Puc. 5: y nayuermku 89 nem Ha
onepayuoHHOM b/IFOPOCKONUYECKOM
CHUMKe OeMOoHCMpuUpyemcs 8U3yasb-

Hbili KoHMponb 88edeHus [MMA

Maccbl Yyepe3 KaHKOMH 8 MeJso
No380HKA NOO KOHMponem b6okosoli
¢bnropockonuu.

Puc 6: susyanbHbili KOHMPONb
pacnpedeneHus yemeHma 8 merse
No380HKa NOO KOHMponem npsamoli

¢bnropockonuu.
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onepauun He nop, obwmm Hapkosom. B ot-
nuyne ot 6annoHHOW KudponnacTukn oTcyT-
CTBYET U3NMULLHEE pa3pyLUeHNe COXPaHEHHOM
M HEMOBPEMOEHHON KOCTHON CTPYKTypbl
rybyaTtoii KocTu, KOTopas WMEET BbICOKOIA
cTeneHn dukcaumio ¢ uemeHtom. [poneye-
HO 11 naumeHTOB (9 KEHLUMH, 2 MyMUMH),
KoTopble 6blnn BKIOYEHbI B UCCNIE[0BAHME.
CpenHuii Bo3pacT nauueHTos coctasun 73.1
* 9 (61-87 ner).

Puc 7: 3 D usobpaxetiue nayuenmu PacnpedeneHue no obnacmam nepesno-
89 nem, omobpaxeHo pacnonoxeHue
MO8 mesi NO3BOHKOB:

u pacnpeaeﬂeHue yemeHma 8 30He
nepesnoma. Omcymcmsue ymeyKu rpygHOro otae€sna no3BoHOYHMKa N = 1;
yemeHmMa o4esuUoHo. NMOACHUYHOIO oTAeNna NOo3BOHOYHUKa N =

10(L1=1,L2=3,L3=1,L4=2,L5=23).
Jlokanusayusa 6onesozo cnuHanbHO20 CUHOPOMQ:
B 06nacTu rpyfHoro no3BoHKa: n = 1;
B 061acTu NOACHUYHOIO NMO3BOHKa: n = 8;
B 061acTn rpyfLHOro 1 MOACHUYHOrO: N = 2.

Xaparkmepucmuka 6oneso2o cuHOpoma:

nerkas 6onb C nerkum nokanbiBaHvem: n = 1;

ymepeHHas 60/b ¢ yMEPEHHbIM MoKasbiBaHUe U cnabbiM xkeHnem: n = 1;

BblpaMeHHaa 60nb, KontoLas n cnactuyeckas: n = 4,

CunbHo BbipaMeHHaa 60nb B BMAE CUIbHOMO XMKEHMA U crnacTuyeckoi bonu:
n=2.

CpepHee 3HaueHue 6onm (£SD) of the VAS (0-10 cm) 3apeructpuposaHo 8.0
* 2 cm (min: 1; max: 9.5). Mocnepytolme nocne onepaunun Bu3nTbl Obinn cpe-
naHbl yepes 7 * 3 pHeil. Kak cpegHee VAS oueHKkM Obinn OTMEYEHbI B pamkax
nocnepytoweit peatenbHoctn no wkane: 0,9 £1 cm (min: 0.0; max: 2.5). PasHuua
A0 1 nocne neveHna 6bina 7.1 £ 3 cm, B CpeAHEM, SKBMBANEHTHOE KONUYECTBO
acpcpekta 2.8 (oueHb cunbHblii: o1 0.5). [NokasaTenu B NpoLEeHTHOM BblpaKeHUn
(%) 6bInn nepep, onepauueii B cpepHem 4, nocne onepauuu 0. M3meHeHne oueHkm
mepuaHbl (quartile 1-3) po onepauun ¢ nosuumnn 71% (58-87) B cpepHem go 10%
(7-12) nocne onepauumn. IT0 COOTBETCTBYET CHUMEHNIO MPUMEPHO 62 NPOLLEHTHbIX
nyHKTOB oueHKM (Xopmeca- JlemoHa) v pa3mepa agpcperta no PoseHTanto Ha 0.6
(otnnuHbIN achcpekT: 0.5).

CmeluaHHasA 6onb B nocneonepalMoHHOM NEPUOAE Nevnnacb B COOTBETCTBUU
c pekomeHpauvamm BO3 (500 mn pactBopa anektponuta, 2 amnynbl no 2 mn
ButammHa B-12, 5 mn Hoanruna, 50 mr koptusoHa, 10 mn MyntubuoHTa) c
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pekomeHpaunamn BO3. Kpome Toro, ucnonb3oBanacb neyebHaa dusmueckan
Tepanuu n aHTUTpoMbOTUYeCKas Tepanus.

3aknroyerue

JlaHHble Hallero nccnepoBaHuA, TakuM obpa3om, MOATBEPHKAAIOT pe3ynbTaThbl
npeablayLLMX NCCNefoBaHunii No KMdonnacTuke rpyAHbIX U MOACHUYHbIX NO3BOHKOB
c ucnonb3oBaHuem ycunuparowleid cuctembl StabiliT® (DFINE Europe GmbH,
Matreiim, lepmanmna) B ycnosuax Heilpoxupypruyeckoro LeHTtpa. Micnonb3osaHue
AAHHOI METOMKN OKa3anocb BbICOKO 3(PPEKTUBHBIM MO ycTpaHeHuto bonesoro
CUHApOMa NPU WUCMONb30BaHUM B ambynaTopHbIX YCNOBUAX Y WL, MOMMIOIO M
CTapyYecKoro Bo3pacra, ONepUpOBaHHbIX MO MOBOAY OCTEOMOPO3HbIX MEPENOMOB
MO3BOHKOB.
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OPTIMIZATION OF TREATMENT FOR COMPRESSION FRACTURES OF
THE SPINE

'Mohammad M. Arous, 'Ismail M. Arous, Anatoli A.Kopats

'"PHD MD, Dr. med. sci, Professor, Neurochirurgisches Fachcenter, Hamburg-
Germany,

2PHD, Research and Clinical Center of Neurology and Neurosurgery, Minsk,
Belarus

Abstract The article presents results of outpatient surgical treatment of osteoporotic
compression fractures of the spine by the method of radiofrequency kyphoplasty (RFK)
system using StabiliT. Convincing advantages of the method are presented with an
osteotomy and activation of cement-controlled high-frequency energy when compared
with kyphoplasty balloon, which have a positive effect in terms of safety and efficacy of
treatment for patients.
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NBI MUuSuGrnhu L UbhuUNUrubh NENRSLLENh
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hhJwun: Ninnigph nighnhyubiph phup' ogunwgnpdtiing uwyhwnwy |nyuny TUR-
BT Ywquby £ 21,3% (10/47), dhusntin 34.0% (16/47)' TUR-BT NBI nbfuuninghw
Yhpwnywd hhjwunubiph dnwn: L<bnhuwyubpp Gyt Gu Ggpwhwugdwl, np
uwyhwwy |nyuh ubippn TUR-BT- h ytipgntd NBI phnwuhwt Ywpnn b pwnbjwybi
pwndh swpnpwlygdwt wumnhéwu niubignn, pwg pnnujwd duwgnpnuwiht Yud
nbkghnhy nwnnigpubiph unyuwlwuwgdwup: 2011-hu Ynpbpgp b wynp [23]
qtiynigtightt TUR-BT- h uwyhwwy [nyup ubippn b TUR-BT- t NBI- h Yhpwndwdp
pniddwu wprynitupubiph dwuhpt @ Cunhwuniy wndwdp nwnwdbwuppnigyniuncd
nbnpnuwbtlwnhy punpyyb) £ 160, npnughg 40 hpywun uwnwgt £ TUR-BT
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NBI-ny, huy 120 hhqwun uinwgb) £ TUR-BT uwhwwy (nyuny: SYjwiubpp gnyg
wnytighu, np ntnnigph Yplunipjwup wnwehtu ytipwhuynn ghuinnuynwjrwihg htinn
(ubipdhgniywihu dwutwhwwnwihg 3 wdhu wug) bnb E gwsdp' 30.5% uwhwnwy
(nyuny TUR-BT-h L 15.0% TURBT NBI- hg htwnn: 2012-hu Lwubiht W wynp
Ywuwwpb) Gu wwwnwhwlwu yepwhulynn nwuniduwuppnie)niu, dhquiwwnyh ng
dywuwhu hugwghy pwngytinh nighnhyh hwéwfuwlwunteginiup guwhwunbijnt
hwdwp' NBI TURBT- hg htiwn [24]: Cunhwunip wndwdp 148 hhjwunubp
nwunndhqugyb) tu fudptiph, npnughg 72 hhjwun unwgt £ TUR-BT uwhunwly
Inyup ubppn, huYy 76 hpdwun' NBI TUR-BT: Ny dywuwjhu hujwghy pwngltinh
punhwunip nghnhyutiph phyp Ywqdb| £ 1,36- uyhwwy nyup ubppn b 1,5-
TUR-BT NBI fjudpnud dbGYy wudh hwdwp hwdwwwunwufuwtwpwp: Ybnd npwywu
wprynwtupubipp NBI TUR-BT fudpnud Ywqdb £ 28%, huly TURBT fudpnud uwhwnwy
Inyuny' 21%: 1 mwpyw pupwgpnud ntghnhyubph nhuyp Ywaqdb £ 32.9% NBI
TUR-BT fudpnid b 51.4% TUR-BT uwhwnwy [nyup fudpnud: <bnhuwlubipp &Yk
GU wju Ggpwlwgnipjwu, np TUR-BT- U NBI wbtuuninghwjh Yhpwndwp wnwehu
wmwnpnw bjwgbigund £ YpYungjwu nhuyp 10% -ny: 2015-hu Ynpwwnwytu b
wyinp hwnnpntightt: dhquiwywipyp ng dywwhts hujwghy pwngytinh NBI TUR-BT-
ny pniddwt wnwybinyeyniu dwuht [25]: Wn nwunwdUwuhpnieniunwd pungnlyb) £
135 hhywun, npnup niubigh) Gu dJhquiwwpyh ny dywuwihu hujwaghy pwngybin:
<hqwunubpp 1 wwph sGu unwgb) hnghpwhwunwlwu pnidnud bW huynnnipiniu:
Rquwjniunieiniu 95% NBI TUR-BT funudp ' punnbid 70%

TUR-BT uwhwwy nyup Uwbigh$hynieyniup Ywquby £ 77.2% NBI TURBT
fudpnud, 89.7% uwhwwy |nyuny TUR-BT fudpnid: Mtighnhyubiph hwéwhuwyw-
uniyntup 3 wdhu wug uwyhwnwy (nyund TUR-BT fudpnid Ywaqdb) £ 3,8% NBI
TURBT fudphnud 3.5%: Mtghnhyutiph hwéwuwlwuneintt 1 viwph Juqdb)
NBI TUR-BT fudpnd' 21,1% punnbd uwhwwy nyuny TUR-BT fudph 39.7%-
h: <bnhuwlubipp Ggpwlwgnpby Gu, np dhquwwnplh ng dywtwht huywaghy
pwnglbinh nbwpnwd NBI TUR-BT- U wybiih wpryntuwybin £, pwu uyhwnwy jnyuny
TUR-BT- U: 2Quwjwé NBI TUR-BT- ny pniddwt wpryntupubipp wybiiht pwpthwenn
tu dhquiwwinyh ng dywtwht hudwghy pungytinny hhdwunutiph dnwn, nwpptip
nipninqubph - wwpwlwpényeywu L Ynuubuunwh  hwdwwpgywdnipjwu
pwgwlwjniejwu' Jhquwwpyh ninnigpubiph punpnipjwtu wnnwing, NBI - p
Yphpwnnuip Ywpnn £ uwhdwuwdhwybp NBl TUR-BT- htnwulwpp [15, 22]:

Ufunnpnodwt hunwlybgdwu b nbghnhyubiph dwywpnwyh pwpdpwgdwu
wwwwyny ubpnpybp Gu wnwouwjhtu ninnigph hbnwgdwtu pwpbjwydwu
dbennutip: En bloc dwutuwhwuwndp ninwd b wnwug ninnigph tnwpwddwt'
ninnigph U dhquuwwnyh wwunh dh dwuh wdpnnowlwtu htinwgdwup: Uyu dbpnnp
Gupwnpnud £ nbghnhyubph pwuwyh ujwqbtignud: En bloc Euntytwghwh dh
2wnp wwppbpwyubn® hugwhuht Gu Eunnuynwhly nwuwyh dnnhdhlughw,
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(wabpwjhu tunwylbwghwu b 9ph 2heny Eunybwghwt, wmwpwdnd Gu gunb
ytipoht 2powund U uUpwug wpryniwybinnyejniup bW wuywmwugnipniup
hGwnwagnuynwd £ Pninp wju dnnh$hlwghwubphu punpny £ inpdwpwnwueh
ghpyniywn  hwwnwip ninnigph tiqpiphg  pwjwwuwswith  hGnwynpnigjwu
Ypw, nnnigpp opowtwlbing b hGwnwgw pniddwtu En bloc Gnwuwyny
uwhdwuwquwubny: Npu k| pbpnud £ ninnigph wdpnnowlwu hbnwgdwu' dyw-
Uwjhu 2tipinp ubpwndwdp [26]:

NBI wbfuuninghwih  Yhpwnndp  dhquwpyp ng dywtwhts hugwghy
ninnigpubtiph wfunnpnpdwu dbi9 ytippht 10 wwphubip pupwgpnd gnyg bu
nwihu fununnwtwihg wpryntupubp hwdbdwwnwd wjwunwlwu uwyhwnwy
(nyuph  wbfuuninghwjh:  Uwlwjiu  wdbuopw  Yhupyulwu  wypwlyunpwjnid
wbwp £ hwoyh wnub] wpryniuwybunngeniup b owhniypwpbpnieniup: NBI
inbifuuninghwu Jwéwnynud £ Olympus puytipniejwu Ynndhg, npwbiu Eunnuynwhy
dhowdwnipjwu  pugnd: Udpnne Eunnuynwhy uwppwynpndubpp  wndtiu
60,000-90,000%, npnwd punpyywsd E nyuh wnpynipp, yhnbnhwdwlwpgp,
ayntu ghunnuynwp: Cwyjnwpuwpynud £, np UWUL-nd dnwn 230-500 UU'L nnjwp
E futiwjynud h hwahy hhywunnugjw ntighnhdutinh puh powgdw: Uhquwwnyh
ns Jywuwhu hujwghy pwngytinng hhwunubph wiunnpnadwu U pniddwt dby'
NBI - h ppwlywt 2whnipwpbipnyeniup hwdbdwnwsd wjwunwlwu uwyhwnwy
(nyuny ghuinnuynwhwjh wpdwuh £ hGnwqw nwunwdbwuhpniejwu:

NBI wbfuuninghwu hbownwgund £ dhquuwwnpyh ny dywuwihu hujwaghy
pwnytnutph wfunnpnonwip: UJbh dwownmwpwihtu wuhpwdton £ nwunndh
qugywd hbwmwgnunipniuubp dogphin wfunnpnadwtu quwhwwndwtu hwdwp
NBI wbGluunin ghwjh Yhpwndwdp, nph dhongny huwpwynp b Ybpwtwbg
dhquwwnlh ng hudughy pwgltinny nwnwwnn hhdwunutiph hulnnnieju
nintignygubipp:
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Y3KONOJIOCHAA BU3YAJIU3ALLUA NPU PAKE MOYEBOTIO MY3bIPA
I. A. Caprcsan, P. P. boposx

Epesarckuii Yrnusepcumema «AVIBYCAK», Meduyurckuii Lienmp LlleHzasum

AHHOTauma Y3kononocHasa susyanusayus (NBI) - amo HedasHo paspabomaHHas
mexHonoaua, yenb Komopol - npedocmasums OONOAHUMENBHYH IHOOCKONUYECKYHO
UHhopMayuro nayueHmMam ¢ pakom mMo4eso20 ny3wips. Smom o0b30p nocsAuwjeH OuazHo-
cmudyeckoli moyHocmu u pe3ynbmamy JeyeHus ¢ ucnosnb3osaHuem yucmockonuu NBI
0n1A1 leYeHUA He Mblle4HO020 UHBA3UBHO20 PaKa MOYe8020 ny3bipsA. Tekywue pesynsmamsi
noKasanu ynyyweHHyro 4yscmsumensHocms yucmockonuu NBI no cpasHeHuto ¢ 0bbi4HOL
yucmockonueli 8 benom cseme, xomsa npu ucnonb3osaHuu yucmockonuu NBI coobwanocs
0 bonee Hu3KOU chneyughuyHOCMU U NOBBLILIEHHOM KOUYeCcmse /IOMHONON0MUMENbHbIX
pe3ynemamos. Pe3ynbmamel neyeHus c¢ ucnonb3osaHuem mexHonozuu NBI npu mpatc-
ypempanbHoli pe3ekyuu onyxoau MO4e8020 Ny3blpsA OKA3AAU NOMOMUMesbHoe 8/UsAHUE, 8
mo 8pemsA Kak coobWanocb 0 CHUMEHUU KOUYecmsa ocmamoyHbix onyxoneli u peyuousos
onyxonu npu nocnedyroujem HabarooeHuU.

B 6yoywem npumeHeHue mexHonozuu NBI moxem ycosepweHcmsosams npomokosn
NledeHus u nocnedyrouje20 HaboO0eHUs y NaUUEHMO8 ¢ HeMbIWEeYHO-UHBA3UBHbIM PAKOM
MOYeB8020 Nny3bips

KnioueBble cnoBa He mMbiweyHO-UHBA3UBHBIU pak MO4Ye8020 Ny3bipA; Y3KONONOCHAA
susyanusayus; [uazHocmuka; neyeHus

NARROW BAND IMAGING FOR BLADDER CANCER

D. A. Sargsyan, R. R. Boroyan
Yerevan “HAYBUSAK” University, “Shengavit” Medical Center

Abstract Narrow band imaging (NBI) is a newly developed technology aiming to provide
additional endoscopic information for patients with bladder cancer. This review focuses on
the diagnostic accuracy and treatment outcome using NBI cystoscopy for the treatment
of no muscle invasive bladder cancer. Current results showed improved sensitivity of NBI
cystoscopy compared to conventional white light cystoscopy, although lower specificity
and increased false-positive results were reported using NBI cystoscopy. The treatment
outcome using NBI technology in transurethral resection of bladder tumor had a positive
impact while decreased number of residual tumors and tumor recurrence at follow-up
were reported. In the future, the application of NBI technology might refine the treatment
and follow-up protocol in patients with non-muscle invasive bladder cancer. However, this
large-scale prospective study are required to confirm the real cost-effectiveness of this
new technology.

Keywords Non-muscle invasive bladder cancer; Narrow band imaging; Diagnosis;
Treatment
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uhuNuruybh NRANKRSLh LhubUSUr LeMUh2NRYU3LL
UuuLu<cusSuuL unsesnrhue

1. U. Uwpquyui, M+ M. Pnpnjut
Gplhwbh «lwypnuwlyy» hwdwjuwpwi, «Cbbquidhp» pd)jwlwt Yatypppnt

Utnpnthwgphp Uhquuwywpyph ninnigph wdpnnowlwit ubpdhgniyuypts dwutiwhw-
tpnudp (Upquiwquplyp TUR), wuhpwdbpy b hwdwpdtp whigpnpnadwl, nwuwluwnpgqdwb
npnpdwt U pmiddwl hwdwp: TURBT- p pwpn U fupuin pbpuqbwhwinduwds gnpdnnni-
ety £ Ns iphy  hbnwgnidp' wnwetiuyhti tbpdhgniyuypti dwutiwhwpnidphg htyin
nlighnpdtiiph wnwowgdwb hhdtwlwt wwinbwnt kU htipnbrwpwn pbpnid £ hhdwibin-
btinp ns jhwndbip pniddwt wpnynitiptliph: Utp buywypwyt wyt Ep nhywnlyly bwpawgp-
pwhwypwlwl, dhpwhwgpwlwi b hpdhpwhwgpwluwt byugwnniduln' hwdwpdbp
TURBT- h uiippwpdwt hwdwp:

Gynnwwlwt L UdGphlywl  mpninghwluwt - wunghwghwbbph,  Nipningbbinp
Uhswiqquihti ptylipnipyuti ninbignygtlinnid pbipipnp npymid £ TURBT- h plpwgpnid
pninp ipbuwbih ninnigptiinh wdpnnowlwt hnwgdwb Ypw: Uju npypwnpldwl dbe
hhdbwlwt npwnpnygnitip  Yetuppntiwgymid £ pniddwls qoupplin dbptinttinh ypuw,
bpwnywy pnipnnptiwdply  ghuippnuynwpwi, Gepdhpwhwipwlwt phdpwpebnwwhwb
b wyb, bwpiwdphpwhwipwlwt  uippmquiptipep, npntp Yupnn G ogywagnndyby
wdpnnowlwt ubipdhgniyuypti Jwubiwhwipdwt b nbghnhytubinh hwéwpiwwbnyeswt
heobignidp wwwhnybynt hwdwpn: Ywypwnydby £ npntnd Medline / PubMed hwippwlitt-

pnid ophghtiwy b whbwpluyhti hnndwétiph ' uwdws dhgninpubph tbpdhgniyuyht
dwubwhuwipdwb b dhquiwguplyp ns dywtiught htyughy puwnglytinh pniddwt pbduwyny:
<pdbuwlwt wpnymitpbbipp JGpinidyty b ubpluywgyly Gu J6& hinwtywpuyht, htyw-
hwywgpuyhti U npyppnnuiljwits ncunidiwuppnigynitiiGpnid:

<hdupwnbip. Uphquuwplh punglbin, uipmquiplipe, ynwhtbugbty ghuipnuynuhw,
bbnuwblypnpuwy wwipplbpnud, bGpdpgniyught dwutiwhwpnid:

ULbkpwonipynit

Uhquuwuwpyh ninnigph utipdhgniyjwht dwutwhwwnudp (TURBT) nipnin-
ghwjnud wdbtwwnwpwdws b pbpguwhwndwsd Yyhpwhwuinnyeniuubphg t:
uwywd wju hwdwpynud £ «hbion» yhpwhwinnieinit, pwjg pwywlwuht hwbwfu
wwnpgynw L, np ninnigpp wdpnnontejwdp sh hbinwgyb|, husp bwwuwnnwd £
UpYuwyhpwhwwdwu pyh wehu: TURBT-h hinyhpwhwwnwywu pwpnniginiuttipp
oww phs GU nwunwuwuppjwd: Cun PubMed- nid npnudwtu wpryniupubipp,
hwidbdwwnwd wquuwlwgbindh wpdwwnwlwu htnwgdwu pwpnnieniutbnp,
TURBT- h pwpnnipntuutiph htin vwihu £ hwdwwwwwufuwtuwpwp 2964 L
55 wpryntup: TURBT- p hwdwpynw £ dhquwwnpyh ny dywuwiht pwngytinh
pniddwu  hhduwlywu dbGennnp (NMIBC), hp wnwpwdjwdnipjudp Spnu |
wofuwphnw, U wdbuwpwulwpdtp pnidynn pwngytinn’® wpldninpnud [2]:
Udtphljwu nipninghwlwtu wunghwghw (AUA), GYpnpnuywlwt nipninghwywu
wunghwghwjp (EAU) UL Uhowqqwjhu nipninghwywt  hwuwpwyniejwu
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nintignygubipnud (SIU) upywd £, np huwpwynpnipjwu nbiwpnid wbwp E Yuwnwnb
dhquuwwpyh pninp ninnigputiph wdpnnowlwu dwutwhwwnd [3-5]:

Pwqguwpehy nunwduwuhpngniuutipnd wuynid £ wju dwuhtu, np Ypluwyp
TUR- hg htitnn 30-70% nbwpbpnwd (hunwd £ duwgnpnwiht ninnigpubin[6.7]:
Unyuhuy wyuhwywn jwy Yuwmwnpydwd TUR-p dhowin sk, np jhunwd £ wdpnnowlwt &
' Ywludwd ninnigpwih wwpeninghwihg [8,9] Nipningubipht oguntpjwu hwuwy dp
pwup nbfuuninghwlwu wnwewnhdnieniuttn, uuwsd twjuwyhpwhwnwywu
ugniquipbinehg: Utup Ygnigunnbiip wyn deennutinp, npwtiugh puptingnnutpp
Jupnnwuwu Ywwwnpb] wdpnnowywu TUR:

PubMed U Medline-h dhongny Ywwnwpyb & EjYunpnuwiht indjwjutip npnunwd
TURBT-h nbfuuhlwjhu, TURBT-h Yplunypjwu wuhpwdbonniejwu hnnwdubp,
ugppywd £ TUR-h wbuuplwihtu, YpYuwyh TUR wuhpwdbiannyejwup,
dyniphugbiinn - ghunnuynwhwh (FC), ubnuwblwpw| wywunlbpwdwu (NBI)
punnbd  uwhuwy yung - ghunnubnwhugh (LCL) U ubpdhquuwwnluwht
phupwptpwwhwh hnnwdutipht uyphpdwd hnndwdubiph nuunwtwuppniypjwdp:
dbipndt| Gu wyu hnnwdubiphg unwgywd nintignygubipp: Wu gbipindnipjw
wpryntupubipp ogunwagnndybi tu TURBT - h wpryntuwybinniegyntup pwpbjwybint
U nintignygubip unwuwnt hwdwn:

huswbu gwulwgwd Yhpwhwwnigywu nbGwpnd, pnidndp uluynd k
wdpnywwnp wwjdwutbpnd: Un dwdwuwly Ywwnwpynd £ jhwpdtp wuwd
ubigh hwywpnud b bwywwnwyninwsd nipninghwywu dhgqywy quunwd: Mwwndnt
pintup wbwp £ ubpwnh hhjwunh wwpphpp, ubinp, wugjw| hhywunniejwu
wwwdnipniup, Sfubint wwwdniginiup, dhquwwpyh pwngytinh Yud wy
swpnpwy Unpwgnjugnt pjnutbph hhjwunnipjwiu wwuwndnieintup, wfunpn
hhywunnipjwu wwundnieintu, yhpwpnidwwu dhowdwnniejwt wywwndniejntu,
ubpwnyw| tunnuynwhy pnidnd b dhquuwwnyh pwngytinh (BCa) wfunnpnont
dhg htiwnn ubpdhquuwwpywihtu pipwwhw: <hjwunh wwwnytpdwlu nwnwuw
uhpniejnutipp Ywplnp £ ybphtu dhgninhubph yhéwyp quwhwwnbint hwdwn
[10]: Uuhpwdbiown | bwywuwnwlwihu nipninghwywu $hqluwy htitnwgnunnieniu,
ubpwnyw| hhjwunh wotuwwnniwwynigyniup b Yuqdwsdph quwhwwunnuip: <w
ybpgw| pwony hhjwunubpp Ywpnn Gu fuunhpubp niubuw; dhquwwnyh TUR-
h pupwgpnd, pwuh np, npndwjuh 2powwwnndp Yupnn b ndyupwugub
ninnigph dwutwhwwndp, npp nbnwywjwsd £ hwnuwbu dhquuwwpyp
wnwowiht Ywd hbGnht wwwhtu: 2h Ywpbh dnnwuw| nwniduwuhpb
owgqwuwlwgbndp' wnwdwpnywug dnn [10]: Uhquwwnpyh ninnigpubph
punpn?  wpunwhwjnnwp nw  wpniuwdhgnueniuu £ U, hbGnbuwpwp, dbp
wpwyunhyuwnd twputwlywu  wjuwnnpnandp npdnd £ wdpnywnnp éyntu
ghunnuynwhwjph dwdwuwl: Uju pupwgpnid pdhoyp thwunwpnpwynpnud k
ninnigph gunuybint yujpp, swihp W unnigwdpp: “Ywpnn £ ogunwlwn
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(hubip ogwnwgnpdtip dhquwwpyh gdwwwwnybp: [11] Nipningp wudhowwbiu
hwulywunid k£ ninnigph wunhbwup W unwnhwu, b thnpdh hbwn wnwihu b jwy
wpryntuputip: <bpp L dinwubipp hwynub Gu, np 93% TaG1 wiuwnmwhwpnuubipp
L 92% TaG3 Ywd T1G3 whunmwhwpndubpp Ywpnn Ehu 6hoin whunnpnagwd
thubl ghunnuynwhwih dhongny, hwdbdwwnwsé Ybpouwywu wweninghwih
htwn [12]: Gpt nw Jdhquwwpyh wnwouwiht hwjnuwpbpwsd ninngp L,
www, hhquunp ninupyynid £ yhpwhwwnwpwt, dhquuwwpyh TUR- h punhw
unip wuqqujwgdwdp: Geb nw thnpp Ta, gwdn swpnpwyniejwl ninnigph
ntighnhy t, wiuwwwhwpnup Yupbih £ pndt] uyw unnuwu nnwynhluyny
Ywd wju wypbp wdpnyqwwnp wwjdwuubpnd: Puwlyw twpwp wwwndnyejwu
dbo peny| wwppbpwywsd BCa hwuwnmwwyb) Gu wnwppbp hGunwgnunye)niu
ubipnud, npnup Ywwnwpyby Bu 1987 p-htu’ npnwuh W wying Ynndhg: <weonpnhy '
Mpnunh b wyng Ynndhg 1992 p.-hu, huswybu twl dbp ubthwlwu thnp
&ny ]10,12-16]: Ldwu ninnigputipp hwgywnbw Gu uwywnund hhywunh Yuwu
phtu L s6U wwhwuond wybinpn pndnd: Yhpwhwwnygjuu opp wbiwp &
Ywuwwpb] hhjwunnigjwt wwwndnyejwu quund b dhqlw| hbnmwgnunnie)niu:
Cwbwfu tywwwwhwpdwnp b Juwwpb] punhwungp wugqujwgnd  tjwn
nwdlwuwht wdpnnowlwu pinlwnwiny, pwuph np wju pny| £ vwhu ywpw
Ihqugub] hhdwunhu Jhpwhwwnyejwu pupwgpnd b wpwg Ybpwywuguyby
yhpwhwwniejniuhg htiwnn: Nnunintnwiht wugqwjwgnudp unyuwbu punnt
ubh £, pwup np wju wwywhnynd £, np hhjwunp sowupdyh yhpwhwnnipjwu
pupwgpnw U wnwybjwgnyuu pnywguh dJhquuwwnpyp: Auwjwd dkup tpptip
sGUp oquwgnpdnud wju nbuupywu, hwnnpnyb £, np ubpdwoyuwihu ubpwp
Ynwd obtu rator Ujwpnh pinywnwu adductor Ywd obturator ntid|tpuh wnpgbijw
thwlydwu wpryniwwybin dbpnn £ [17]: dbpowwbu, h [pnwip unwunwpun
Uwpuwyhpwhwwnwlwu wpnpwwnp gnigwuhubiph, phdp wtwp £ ybpnsh
hwywgnnywuwnubph gwulwgwd pbpwwhwih wwwdnygntup, npp hhduw
Yuwunw nmwpwddwsd £ nmwnpbkg hhjwunubiph dnwn: [10]

Uwnniquipbippp Ywpnn t ogunwgnpdyb)  hwdngytint hwdwp, np wuhpwdtion
wdbu uwppwynpnud hwuwubiih £ gnpdnnnipjwu pupwgpnid, U wjnuwhuny
funuwitht] dgqdgnudutiphg, pwuh nbin hhwunp gwnuynd £ wugqujwgdwu
yhbwynid: Lwy unynpnipntt £ Yuunuwgqwpgywsd tnwuwyny Yuwwnt TUR,
npwbugh ‘pwg sennubi ny dh puy: Owwhlwlwu punyuyuhsp Yupbih £
ogunwagnpdyb) tunnuynwhwih uygpnd' dhgniyp  jwjuwgubine hwdwp  wudh
owlwu huynnnugywu ubippn, dhquuwwpy dunub] wnwug dhgnyp uwubine,
pupwgpnw funtuwtht| wnntuwhnunyeniupg W dhgniyh ypnunwnhy hwnygw
oh 6hon ywwybpdwu hwdwnp [18]: Fpwuphg htinn nbinunpynud £ nbgbilunn
uynw 26F Ywd 28F wupunhwuwn hnupny: Utiqp wtwp £ hwywpbi| b ninupyb
ghwininghwjh *hwdwdéw)u Yhuhlulywu wwwnybpp:

37



54L GhSUYUL B4 GhSUUBNTHULUL <ULYEU 2021

Miptiinpnghunnuynuhwtu Yuwwnwpynwd £ 12 W 70 wunhbwuh nuwujwyubph
dhongny: Uhquiwwnyh dwywip wbiwp £ gyh punhwunip dwywih dnwn 50% -70%-
ny' funwwihting wybinpn purgwjunudhg: Wu pwyip Yuplinp £, pwuh np phy
lhpp 19wd dhquiwwplyp Yupnn £ hwppbgub) inpdwpwnwuep U ndywpwgub
wwwnybpwdp Ywpghundw In situ-h dwdwuwly: Ypyhu, ghunnuynwhwih
dwdwuwl, wbwp £ ogunw gnpdti Ywunuwgqwpgwd dnnbignid: Mbwnp L
hwjnuwpbpt]  Jdhquoénpwuh  pwgywéputipp:  Ninnigph  hwjinuwpbpdwu
dwdwuwl wuhpwdtown £ gpwugt| ninnigph swithp b gunuytnt yuwypp [10,19]:
Ppwnight bW wynp [11] oguwgnpdnud Gu dhquuwwnpyh géwwwwnybpubp-
nhwgpwdubpp, npwbugh gpwugbu pninp ninnigpubiph ntinp: <Enhuwyubpp
ugti| Gu, np thnpdwnni yhpwpnydubpp dSpwapwiht otpunwnpdwdp junwpywsd
nwnhlw] TUR-pp nhwgpwdubp ogqunwagnpdtiny, Ywpnnwgb) Gu ujwqgbgubi
nbghnhqubph pwuwyp [11]: Ukup ogunwagnnpdnid Gup huswbiu (niuwulwnutp,
wjuwbu k| gpwynp nbintyuwnynipjwt  hwunmwenebp, wn hudnpdwghwu
unwuwint hwdwp: Ubp thnpdny, ninnigph ufwpubpp hhjuunnigjwt wywwn
dnigjwt dbg wybih gwwn wnbntlwundwlywu E, pwu gpywsd Yhpwpnidwlwu
Ggpwlwgnipniup:

VUwutiwhunpnid

$npp ywwhywp ninnigp Yupbh £ hbnwgub) jwd phnwupnt uwnp wlgwuny
Ywd £ phnwyupnt uwnp pwdwyny, Ywd ogunwgnpdtiny unwunwpw TURT:
Uwnp dbpnnp ybpwgunud Gu wipdwtu wpnbdwlnubpp, husp pwpdpwguncd
E wwenhhuwnningh ybpndwlwu huwpwynpnieiniup: Ugtkih o6& ninnigpubip
wbwnp L hbnwgub] hwdwwpgws EGYnpnynwanijwghwinyg: Nipningp
Ywpnn £ puwnpbp dnunwnywnp wd phynpwp dwutwhwwnnd: Ubp thnpép,
huswbu uwl wyng thnpdp gnyg Gu wwihu, np npwup hwjwuwpwwbu
wuywnwug b wpryniwwybn Gu: [20,21] Ubup thnpénwd Gup ujwqugnyuh
hwugut] wjpdwt wpnbdwyunubpp b dbp wdbu dhowdwnieiniuhg wnwy
npn2yntd £ dwulwhwwndwl wuhpwdtiun funpniegyniup: Ukup hwlwyonnud Gup
Ywplnpnpyniup' udnipnid dhquiwwpyh dywuwpebtpnd hnubnh$hywghw,
dhquuuwpyh pwihwdwydwu nhuyp b dhquwwnpyh uwyhwynpnidp:: Ywiujwd
ninnigph  wbinwjuwgnipg' wbwp £ punpb) ninpn wuljwu nuuwy-LEYwpnn:
Ubup uwfupuwmpnid Gup ninhn wuyniuwihu nwuwl' dJhquwwpyh Gnwulyjwu
ninnigputbiph, dhquuwwpyh dghyph Ywd wnwelwjhu wwuwnh ninnigph hwdwp:
Uhquuwwpyh wyww Ywd pbp nwuwyubipp pnbwjwywu Gu htnhu ywwnp Yud
Ynnduwjht wwuwnh ninngpubiph dwdwuwly: Uhquwwpyh dté ninnigpubip
dwutwhwuwnbihu [10] wnwudhu funpp gbpnph ninuybp' pungpybing MP,
Ywpnn E uywuwnti 6hon npnonud Yujwgubiinit b oqub) Yuwinwnt wdpnnowlwu
dwutwhwwnnw: Unwnhwih 6hoinn npnadwt hwdwnp wuhpwdbon £ np T1
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ninnigph udnynid |huh dywuwihu 2tipinp nyjuiubn: <6pu nt nuwep hbunlb
Gu Jduwgnpnwiht  ninnpubph wnfujnipjuwup 49% nbwpbpnd' wnwug
dywuwiht 2tipinh wnuyniejwu W 14% nbwpbipnud Gpp wnyw Ep dywtiwht
otipwn: <bnhuwlubip Unyuwbu wwngb| Gu, np funpnp ninnigpubiph wybh JGd
hwwnjwsdh dJwulwhwwnnwip tywuwnnuw § wunwpwlwjwt wjunnpnadwp,
ninnigph dhypnuynwhy huynnnigjwup [19]: Swulybu b upw gnpdpuytipubpp
hwjwnubtighu, np ninnigphg wnujwqu 8Ud wquwwn nipnebijhw) Ggpp ujwqnud
nbnwlwu nkghnhyubph hwwfuwywunieynitup '58% -hg 19% {22]: Pwuqdwehy
wy| nwnwuwuhpnieiniubbn wnweuwihu TURP- hg hbwn, gnyg Gu wwihu
duwgnpnwiht hhquunniejwt pwpép dwwpnwy: Yplyuwyh dwutwhwndwu
dwdwuwl (Ywfuywd ninnigph wnbnwjunieintuhg b pwuwlyhg) duwgnpnuwjhu
ninngp b hwjnuwptipgty hhqwunubiph 76% -h dnuin: Uygbh wuthnpd yhpw
pnydutipp W pwqdwpehy ninngpubiph wnlwynigintup Jdtd wanbignieintu Gu
niubigh| wyn hwpgnud [6,23,24]: Cwjwnwpwnyb) b hbnlyw) wnwowpynieintup, np
pninp ninnigpubiph unyuwywuwgnuwip bW dwutwhwwndp, npnup udnnid niubu
MP W niubit gwdnp 3-wdujw Ypludwu hwbwfuwlwunieginiu, wbwp £ hwdwpb)
hppl TURMT-h wntyqwuwn [hubiint dwuhu [25]:

Utunnpnodwu hunwybigdwu U nighnhyubiph dwywpnwyh pwpépwgdw’
uwwuwwyny, ubpnpdtp Gu wnweouwjht ninnigh hbnwdwtu pwpbjuwydwu
dbpennubp: En bloc dwutwhwwnup ninwé b wnwug ninnigph tnwpwddwt'
ninnigph  wdpnnowlwtu htnwgdwup:Uu dbennp Gupwnpnud £, np wju
«wnwug hwydwu» Ypbph dwutwhwwndwu wpryntupubip W nighnhyubip pwuwyh
pwpbjwydwup: En bloc Eunwytwghwih dh gwpp wwppbpwyubp® huswhuhu
Gu Eunnuynwhy nwuwyh dnnhbhlwghwt, |Jwqbpwhtu Eunybwghwu U
onph 2hpeny tunwylbwghwt wnwpwdénd Gu qub) ybipohu opowund U upwug
wpryniuwybinnginiup bW wuywmwugnyeniup  hbGnwgnuynd £ Pninp wju
dnnh$hlywghwubipht punpn k (npdwpwnwuph ghpyniywp hwwnnwdp, ninnigpp
tGgptiphg pwywywuwswih hGnwynpnigjwu Ypw, ninnigpp 2powuwlybing b
htimwgw pniddwu En bloc inwuwyny uwhdwuwqwuwbing: Npu k| pbpnud |
ninnigph wdpnnowlwt htinwgdwt' dywuwiht stipnp ubpwndwdp: [26] Swuybh
W dhynwiubph gbynygp [27] gnyg wytg, np wybh thnpdwnnt yhpwpnydubpp
Ywuwwpnu Gu wybih jhwpdbp dJwutwhwnnd b niubund Gu  nighnhyutiph
wybith gwdp hwéwfunyeniup: <Gnhuwlubpp nwunwduwuhpbip Gu wybih pwu 750
nbwp b wwnqb £, np nwnighguiph dnun nighnhyh dwywpnwlyp 3 tipkip wdhu
wug Yuqub) £ 60%, huYy ybpwwwwmpwuwnynnubtiphup 72%: Wu wpryniupubpp
nhunydb| B twl Uwpphwwwwundh b wyng Ynndhg [23]' 25% YpYunieiniuny
thnpdwnnt yhpwpnydubp hwdwp, U 39%" wwywu hnpdwnnt yhpwpnydubph
hwdwp: <wdwdwju Ppwanth b wyng [28], nidbinwgubiny yGpwhuynnnipjw
U nbghntuwnniypwynd nwnwuwnnieiniup, nkighnhyubph hwéwfunieiniup tiptip
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wduhubiph pupwgpntd huwpwynp & hokigub 28% -hg -16% -h: Uwutuwhwwnnidhg
hGwnn (ubpwnjw] |pwgnighs wmbfuuninghwubiph ogwnwagnnpdnidp, huswhuhp Gu
$nunnhuwdhy ghunnuynwhwt Ywd ubnuwtyunpw] ywwnlbpnudp) wbunp
unphg wbnwnpyp 70 wunphdwuh nuwujwy' ninngpubip spnnubine b hwdw-
wwwnwufuwu htdnunwq Yuwnwpbine hwdwp:

Lbinuwbywnpw] wwwnybipnwp twuwwnbuwsd £ dhquuwpyh ninnigputipp
wdpnnowlwt dwutwhwwndwtu hwdwp. NBI- U pwnwgwd L |nyuph Gpyne
uwbywnpubbphg - Yuwnywn' 415 ud b Yutwg' 540 ud: [29] NBI- u ubpwndws
[nyuh wnpniph W wibuwfughyh dbe: Oguwgnndtiiny dhwju wju uwbtlwnpubphp,
wybih hbown | unyuwlwuwgub) dwqwunpubpp W wy; thnpp wpjwu wunpubpp'
NBI wbuuninghwih Yppwndwdp: [30] Uy nwnwduwuhpnyegniuutip gnyg Gu
wuwihu, np wykih pwpdp BCa hwywnuwpbipnudp, husp hnyd Ywpunp k£, wnwihu
E wybh pwpdp wwpbnieintt wnwug ntighnhyutiph TURBT- h ogunwgnpddwu
dwdwuwy: [31,32] NBl-h Yhpwnnidp ubipyuunyetp sh wywhwuenid, niuh wytih
pwndép ninnigph hwjuntuwpbpdwt dwwpnwy W Yend npulwu wpryntupubpp
hwdwwwunwufuwtwpwn hwjwuwp Gu uyhwnwy |nyuny  ghunnuynwhwjh
(WLC) htiwn: [33] <Gppp L wynp [34] guwhwwnbi £ 103 hhywunh NMIBC ntigh
nhyny, b suwjwd ntghnhyubiph 87% -p Ywnbih Ep wbuubp WLC- nd, 100%
wfunmwhwpnuwiubpp ywwybpytb) Gu £ NBI- h dhongny: Lwubjjhu W wyp [35]
Ywwwpbiny wypnuwblwhy, nwunndphqugywsd, YbGpwhulyynn hbwnwgnunnt
pInu, 1 wnwph wug gpwugb] tu ntghnhyh hwéwfunyewu 10% wnwppbipnt
pInu, b wwpqyby k, np NBI- h oguwgnpdnudp, ninnigph YpYuniejw nhuyp
hwdbdwwnwd WLC- n TURBT- h hwdwwwwwufuwuwpwp Yuaqdb) £ 33%,
51% -p nhdwg: Unuwnwuwpht b wynp [36] wybih np hwunwwnbght win
wnryntupubipp’ wpnuwblunpy nwunwuwuppnyegniuubpnud, npnd hwywnwpwpybg
ninnigph ntighnhyh hwéwfuniugniup 1 wniwph wug' 35% NBI- nd U 50% dhwju
WLC- u ogunwgnpdtijhu: Cuwn dbip thnpéh, NBI- U oywnhdw] £ duwgnpnwjhu
wwwhpywp nnngputiph  hwyntwpbpdwt  hwdwp bwutwlwtu  uwyhnwy
(nyuny dwutuwhwwnwihg htwnn: Wuwhuny, NBI - Yhpwnnidp eny| £ wwihu
htinwgub) thnpp ninnigputipp npnup huwpwynnp skp hwynuwpbinpt yepwhuyynn
tunnuynwphwubph dwdwuwy b huwpwybp £ oqubp npwytp npwbu unp
ninnigpubip:

binnipbugbiun ($8) ghunnuynwhwu dGY wy dbGenn L, npp Yupnn
E oqub hwjnuwpbiptp 10-20% Jdhquuwwnyh nwnngpubipp, npnup  skhu
hwjnuwpbpynud WLC- ny: Upwunwd oguwgnpdnd £ $ninngquniiwgunn
wqgbuw, npp hpduwlwunwd Yuugnwd £ ubinuuuwinhly pohoutiph Ynndhg
[37]:  <bpuhjwdhuntynyhuwpepenu (HAL) hpGuphg  ubplujwugunwd &
S-wdhunjunyhuwpepyh (5-ALA) pwpn Gebpwjhuwihtu  dhwgnieniu, npp
pwnyuwgws £ b wnwyb| hwéwfu ogunwagnpdynid | npwbiu (nluwgquniuwgunn
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dhong: 5-ALA Ywd HAL-p ubpwpyynud b dhquwwnly dhpwhwwnnpiniupg 1
dwd wnwy, b htnwgynid ghunnuynwhwih dwdwuwy: Ninnigpubipp Ywpbijh
E Unyuwlwuwgub] pptug Ywpdhp gniuwynpdwdp, Gpp wjiu nhwnwpyybid
E Yuwnywn-dwunpwlwagnyt  uwblupnd:  Ywwnwpdbp G pwgqdwehy
nunwuwuhpnyeniuutip  [pwgnighs ninnigpubiph hwynuwpbpdwu, Ypluwyp
yhpwhwwniejniuhg htitnn duwgnpnwgh ninnigpubiph hwjuwptpdwu hwdwp W
wnwug nbghnhy wwpbihnyejniup 5-ALA bW HAL ogunwagnpddwdp [29,38-40]:
Spnudwup U niphoutip [41] bW Snhwdp b wyp [42] hwjwnub Gu Ta- h ninnigpubiph
hwjnuwpbpdwt hwbwuwwunyeywu wéd 1% -ny: Yhupyulwu wnnwiny
wdbuwywplunp wanbgnyeniup pnnnud £ CIS -h hwynuwpbpdwu gnpdni:
Pwqiwphy nwnwuwuppnieyniuup hwnnpnnud G upw hwynuwpbpdwu
wbh dwuhu, npp nwwwuynd £ 24% -hg 44%: [42-44] Uy wypnuwblunhd,
nwunndhqugywsé ytipwhuyynn hbGinwgnunnie)niu gnig inytig, np dhoht winwug
nbighnhyhg wwpbinyeiniup Yuqdnw £ 9,6 wdhu' WLC fudpnud , FC tudph 16,4
wdhuutpp hwdbdwwn [45]: Qbwytinp L wynp [46], oguwgnpdtiny HAL
dhquwwpyh pwpdp nhuyh ninnigpubiph dwdwuwy, hwjnub| Gu np 6 wpwpe
wug  YpYuwyh nbtiqblhghwihg htinn  un  hwntwpbpywd  nbghnhdubiph
hwéwfunyeiniup FC- h hwdwp Yuqub k1%, WLC- h hwdwp '31%: Cunhwunip
wndwdp, $8-h oquwgnpdnudp Yupnn £ Gplwpwgub) nbghnhyh wnweowgdwu
dwdwuwyp NMIBC -ny hpqwunubiph dnwn:

Storz Professional wunpybph pwpbjuydwt hwdwlwpg

huswbu NBI-h nbwpnw, Storz Professional- h wwwytiph pwpbjwydwu
hwdwlwpgp ([pwnbuubip. Ywn] Ginnpg, Snunhugbu, SEpdwupw) nidinugunid
E thnfuwtigynn wwwnlyiph Yuwnyn ne utiwg wihpubiph Gplwpniggnip U wyn,
pwnwnphsutinhg Yunnigynwd £ Gnwgnyt wywwnypdwu uwblupw| dnunp: Uju
wqnbignie)niup dtinp £ ptpynid Yuwpdhpp uybyunnpp dugbint dhongny: Swpptip
gnyubip wybjugubiny Yuwnyw-Ywuws wwwnybphu (ophuwly’ uwpugwagnyu Yud
dwunwlwgnyu), unbindynd £ wwunytip SPIES wwwnlybpdwu, npp vwhu
yhpwpnydhtu wwwnytpdwu tGptip tnwppbpwy:

Luwpwynpnieyniu £ wwihu puwnpbine pwpbjuydwu jwywgnyu dbennp
wwppbin Yihuhywywt hpwdhdwlutipnu: Wu deeanh Yihuhlulwt wpryniup
ubpp Jdh wpp hGunwgnnnigniuubipnd  nwunwitwuhpynd Bu b nbin sywu
wdthnthhs wnyjwiutip: Lepdhpwhwwnwlwu pwpnnyeniuutpp hhduwlwunwd
uwhdwuwthwyynwd U dhwiy dhquwwnpyh pwhwdwynwng b wpniuw
hnuniejnwdp: Pwpnnigintuubipp wwwnwu ynd Gu 5% -hg 43%, uwlw)u,
nwnwuwuhpnigyniuupp d6é  dwunwd hwnnpnynud Gu 15%  -hg  wwlwu
ntwptip: Lentpp W wyinp hwnnpnnwitiu 2,3% wnntuwhnuniejwu nbwpbn, npp
wwhwuontd £ wpjwu thnfuubipwpynd [47]: Pwgh wyn, hinhuwyubpp wwnabi
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Gu, np dhquuwnyh pwhwdwynp Ywaqdnd £ 3.5%: Unynpwpwnp dhquwwp
Yh pwihwdwynwp pnidynd £ dormwlwu nipbnpw) unbnph nbnunn
dwdp, wjuniwdbuwjuhy' dhquuwwpyh ubpnpnwjuwiht pwihwdwyndp hpb
Uhg bGupwnpnwt £ ninnigphh unpnpnwjuwihtu ubpdwund b wuhpwdty
wnieintu £ ywunndwoépp hwybnt daé wwwnnjwdpubiph dwdwuwy [48]: Ukp
Ywpdhpny, wju gnigwuhoubipu wybkih pwpép Gu, pwu thnpdwnniubpp nipngn
qutiph dnw: funuwihtp dJhquuwwnyp pwihwdwynihg, pwuph np bpwuwywih
hGdwuwnniphw Ywpnn £ wnwowuw nbwptiph 1% -hg wwlwu nbwpbpnid:

Ltipdhquuwwplwjhu phdhnptpwwhwiu wnwownpyws £ AUA-h, EAU-h L
SIU-p Ynndhg: [3-5] Cuwn dhquujwpyh pwngltinh dhgwqgquwiht fudph, guwadp
nhuyny ninnigpubipp NMIBC - hwdwp,wnfw YpYunigjw nhulyh pwgwpdwy
hotignud 17% -ny, dhundhghu C-ny (MMC) dhquuwwpyh huuwnhywghwihg
htiwnn: [49] Lpwgnighs nwnuduwuhpniginiuubipp hwuwnwwnb) Gu wju, npowyg
phdhwptpwwhwh nbintip wybh ywlwu wpryntuwybin Gu: [48-51] Uju nhuyh
ujwgbgdwu wwwbwnubpp, hwjwuwpwp pwqdwdniuyghnuw k, vwluwju
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MPUBJIMEHUE K ONTUMAJIbHOI TPAHCYPETPANIbHO PE3EKLLMNA
OnyxoJin MOYEBOIO MYy3bIPA

I. A. CaprcsaH, P. P. boposH

Epesarckuii Ynusepcumema «AMBYCAK», Meduyurckuii Lienmp «llleHeasum»

AHHomayus [lonHaa mpaHcypempanbHaA pesekyusa onyxonu moyesozo ny3wipa (TYP
Mo4eB020 ny3bips) Heobxoouma 0nA adexksamHol OuazHOCMuUKu, onpedeneHus cmaouu u
JledeHus paka moyqesozo ny3wipA. TURBT obmaH4yuso cnoxHas u o4yeHb HeOOOUeHeHHas
npoyedypa.

Henonnasa pesexyus asnsemca ocHosHol npuduHol 8bicokol yacmomsi peyuousos
nocne nepsu4Holi mpaHcypempansHol pesexyuu u, c1e008amesbHO, HEONMUMANbHO20
yxoda 3a Hawumu nayueHmamu. Hawa yenb cocmosana 8 mom, 4mobbl paccmompems
npedonepayuoHHble, UHMPaonepayuoHHble U NOCieonepayuoHHble coobpaxeHus oA 8bi-
nonreHus onmumansHoli TYPMT. B pexomernoayusax Esponelickoli accoyuayuu yponozos,
MexdyHapodHozo obujecmsa yponozos u AMepukaHckol accoyuayuu yponozos Oenaemcs
aKkyeHm Ha nonHol pesexyuu scex B8udumbix onyxoneli so spema TYP B smom o630pe
ocoboe sHuMaHue 6ydem yOeneHO pasnuyYHbIM Memooam U Memooam feyeHUs, BK/IYaA
GhomoOuUHamu4eCKyro YucmocKoNuUI, 8Hympuny3bIpHYHO XumMuomepanuro, U nepuonepayu-
OHHbIli KOHMPONbHBIL cnUCoK, KomopbIli MoXHO ucnonb3o8ams 0 obecnedeHus NonHol
pe3eKyuu u CHUMeHUA Yyacmomsi peyudusos. bbin nposedeH nouck 8 Medline / PubMed
OpU2UHANbHBIX U 0030pHbIX cmamedli, KacaroWUXCA MpPAaHCcypempanbHol pesekyuu u ne-
YeHUA HeMblWeYHO-UHBA3UBHO20 paka Moyesozo ny3bipsa. OCHOBHble pesynbmamsi 6binu
Npoaxanu3uposaHsl U npedcmassieHbl 8 KPYNHbIX NPOCNEKMUBHbLIX, PempoCcneKmusHbIX
U 0630pHbIX UCCIe008AHUSAX.
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APPROACHING THE OPTIMAL TRANSURETHRAL RESECTION OF A
BLADDER TUMOR

D. A. Sargsyan, R. R. Boroyan
Yerevan “HAYBUSAK” University, “Shengavit” Medical Center

Abstract A complete transurethral resection of a bladder tumor (TURBT) is essential
for adequately diagnosing, staging, and treating bladder cancer. A TURBT is deceptively
difficult and is a highly underappreciated procedure. An incomplete resection is the major
reason for the high incidence of recurrence following initial transurethral resection and
thus to the suboptimal care of our patients. Our objective was to review the preoperative,
intraoperative, and postoperative considerations for performing an optimal TURBT. The
European Association of Urology, Society of International Urology, and The American
Urological Association guidelines emphasize a complete resection of all visible tumor during
a TURBT. This review will emphasize the various techniques and treatments, including
photodynamic cystoscopy, intravesical chemotherapy, and a perioperative checklist, that
can be used to help to enable a complete resection and reduce the recurrence rate.
A Medline/PubMed search was completed for original and review articles related to
transurethral resection and the treatment of non-muscle-invasive bladder cancer. The
major findings were analyzed and are presented from large prospective, retrospective,
and review studies.
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hwin pwhwpnid gnigunpyué hwjugnnn nidp

4 | Yuuwpnud £ pupdnidp hwn pwhwptiny dgnnnipywuu nidp, nhdwnpnid £
pny hwwugnnn nidhu
5 | “hdwnpnid £ b hwunpwhwpnd B hwugnnn nidp

Jdbphu W unnphu YGponypubiph hnnbipnwd owpddwu dwywp (Range of
motion) quwhwuwyby b hwwnty wulniuwswihh' gnupndnph dhongny:

Swywjhu hwdwfunmwuhoh quwhwwndp ppwywuwgyt) 't 10 pwjwihu
hwdwlwpgny: (Numerical Pain Rating Scale (NPRS), npp wwwlybpws &
wnyntuwl 2-nwd):

<hjwunh dnn Yuwnwpyb) £ bwl punhwunip gwpdniiwynigjwu quwhw-
nnw: thdwglwunigjwt guwhwwnnwp hpwlywuwgybi b woluwwmwuphu gnigpu-
pwg, npwbtugh ybpwhulyb) hhqwunh dniuyghnuw| ypbwyp: Hhdwgynitunyeyniup
guwhwuwnybi| b wunpwqwpyh dounwnhnwnplydwdp (wnwybjwagnyu huwpwynp
pbnujwonipjwu 50-60% ny wyti): Lhpwhuyyti £ uwl hhdwunh qupytipwywhu
tupnudp:
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Unyniuwly 2. Swduyhti hwdwpupwhph quuwhunpdwt wpnyniipubpp

Uhwynpubtip | Funipwughp

8wy sh upynid
Uutpwiu guy
Watpwu guy
(@nyy) guy

(@nyy) guy

Uhohtt wpunnwhwjnyws guy
Uhohtt wipmuwhuymyws gu
Mdtn wpnwhwjnyws guy

Mdtin wpnmwhuymyws guy

Uwuwnhl guy
Uunwuby h guy

O |0 || |G~ || —|O

—_
o

bhaghywlwu pbpwwhwu: Cun wnwotwiht quwhwwdwu Ywqgdyb) Gd
Ywpbwdwdybin b pluwpwdwdybn tywwnwyubip:
Ywpbwdwdybn twwwnwlubpp hpbug dby Ubpwnt| Gu'
e UJwnund fuwugqupnuiubph onynwip (openuwmwunhy hhwynwbughwjph
Ywufuwngbinwip dwpduh ninnwhwjwg nhppntd):
e Luwnwd pwiwuuh Ywpgwynpnidp:
e Uwjwynwd hupunipnyt inbinwownddwu npwyh 2nyned:

Epywpwdwdybn uwywwnwyubpp hpbug dbe ubipwnb Gu'

e Stnwihnfunidubph hupunipnyu Ywwnwpnup: uwjwyhg wujwenn b
wujwpennhg uwjjwy:

e Muwnlwd nhpphg tuwnb b bunwd nhpphg wwnybp:

e Lnnwuwint U hhghtiuhy wy dhongunnidubiph hupunipnytu uwnwpnedp:

Uptuwwnwupp Yuqdybpwyb| £ pun {niqup uwunnwyh 4-pn wunhbwup
hwdwp  wnwowpyynn hwdwihph: Cunhwgpnd  Gupwpyybiny
thnihnfunigniiitiph puwn hpjwiunh $hahljuywu U $hghninghwjwu
yhbwyh (Unyniuwy 3):
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Unyniuwly 3. Shqhnplpwylupply dhowdipnypyut uljqpmiipubpp pupp <niqup
uwannuyp 4-pn wuphGwoh

Yuwmwnpynn dwdwlwl | Uwppwynpnidutip 8nignidutin
gnpénnnipintu
Stinuthnfunudutip | 2X20° Stinuthnfudwa hwdwp Unynplguby
wuhpwdtyn hupdw- Juunwnti
pwupubp Uwyjuy, wtiwthnfunidutin
ujwynpnpn, Uwhdwluwy) | pun punhniujws
Yuipgh
Yuiuquws nhpph | 1X15° wuwh- | Lwnniy hwpdw- Ll dboph,
wuwhnynid dwuwpwp | pwup hhjwunhu Unuph b unnpht
dudwuwyp | uugutigutnt hwdwp Ytponyputiph
nupduby (stand in frame), (Ltpwnh- | nhppht uuguws
45’ Jui hqughuw) dwdwuwly, juuuty
oppnunwwnhly
hhwnwutuqg hwu
‘Lunws nhppnd | 2X20° Jwnpdnipniuutin Mownpnipiniua
hwjwuwpuw- wnwig uwppu- nwpduty dtioph,
Uonnipjwu Unpnidutiph: Luwnnty nwuptiph dhywn
snniu hwpdwpwuputip: nhpphu
Lhunudutip 2X10° YGuunwnby Ll dbioph,
unnpht Jwndnipiniuubtipp Unuph L unnnphtu
Ybponyputiphtu Juugqutnt hwudwp Ytponyputiph
twfuuwnbtiujwsé nhpphtu Juugquwé
hwpdwpwuph ypw dwdwuwly, uuuty
oppnunwwnhly
hhwnwutuqg hwu
Cwndniuw- 15’ Jwnpdnipniuutin Yuwnwpynn
Unipjntup wnwiug hwwnntly gnpénnnipjniuutinh
wunnuntd, hwpdwpwuputiph Jupgqujhu dnnbtigudwtu
uwjjuynid niuniguunty:
Muuhy 2X15’ Yuwwnwpynud £ Mpwnpnipniu
swpdnidubip $hqhnptipwwhumh nuwpduti hnnwjhtu
Unnuhg: uwhdwuw-
thuynidutinhu

LGpwgmipnipyut wpnymtptubp Gy putiupynid

Ujwuwjht nidh guwhwwndwt wpryniupubipp ubipyujwgyws 6u hwdwww-
nwufuwt wnnuwynid, npnbin hwdbdwndwd Gu dywuwjhtu nidh dJhwynpubipp
hhqwunh dnun $hghnpbipwwlinhy dhowdwnniejntuhg wnwy b htiwnn:
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Unyniuwly 4 dbpphts b uppnpphts Jbpgnyph dywtughti ndh quuwhwpmd

Jtiphu Ytiponypnid duwuwjhu nidh

Uwmnphtu tiponypnid duuwjhu nidh

quwhwwnnid quwhwwnnid

(hwl* ‘bwjupwit | Lbnn | bput ‘bwjupwi | LEnn
Fwpdapwugnid 4 5 ow|nid 1 2
hotignuu 2 4 Swipwénid 1 3

Unn duwyht plipnid 2 3 Unn duwht sSwynid | 1 2
Uhowjht phpniu 2 3 Ugnp* Unwy Lhwnn
Muwgnup* Unwy Lbhwn | ownid 1 1
ownid 3 4 Swpwontu 0 1
Swpwonid 2 3 Lwwnnid 0 1
Lwnniud 2 4 Unptipnid 2 2
Unpbpnud 2 3 ‘Utippht wyunin 0 1
‘Llippht wywnywn 2 3 Upwnwphtu yunywnm | 0 1
Upwnwpht yuniyun 2 3 onLuly” Unwy Lbiwnn
Puqniy® Unwyp Lbhwnn | ownid 0 0
ownid 3 4 Swpwontu 1 3
Swpwonid 1 3 Upniup Unwy Lbwn
Yhphwlnid 2 3 (Fhluwght Swynud | 0 2
Jwphwynid 1 1 Utigpwyjhtu swuymd | 0 2
Twumnuly® Unwyp Lbwnn | Ukipuwjht ptpnid | 0 1
ownid 1 2 “puwyht phipnid 0 1
Swpwénid 3 3 Uwwnubtp® Unwyp Lhwnn
Uwwnubip® Unuwyp Lhwnn | owynud 0 0
ownid 1 1 Swpwontd 0 0
Swpwontu 1 2 Uké dwwn® Unwy Clnn
Uté dunn Unwy Lhwn | owpnd 0 0
ownid 1 2 Swpwontd 1 1
Swpwonid 1 1 Unptipnid 0 0
L2wnnid 1 1

Unptipnid 1 1

Unwouwjht L yYbpouwlwu quudwu dwdwuwly hhwunp upnd &
gwywiht hwdwfunwuhoh wnfwjnyentt hnntpnd W dywutbpne: Swywjhu
qqugnnnipjwl  quwhwwwlwup pun Jyhgniw wuwingwiht  uwunnwyh

ubpyuwywgywsd Gu unnple wnjnuwynid:
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Unyniuwly 5. Swduyhtr qquignnnipymitip phghnpbpwwyluphly
dhowdipnipyniihg wnwy b hbypn

8wyh pnhwbnip Unwolwyhtt quinid Whoht Jhpetwmjubt gl
ubinujuynipnil gnigwlihp
Mupuibing 4 0
Jtipht Ytipgnye 5 2
Ppwb 6 3
Uwnpht Ytipgnype 6 3

Cunn  wnwouwjht dniuyghnuw| quwhwwndwtu hhjwunp YJupnnugb|
E hupunipnyu Yuwnwnpbp wuynnund  oponwdubipp; dwutwyh oqunipjwdp
Ywwwpb £ mbnwipnunwdubpp wuynnung uwjwy U uwjwyhg wudwenn,
uunwd nhpphg wwnlbp, wwnlwd nhpphg tuwnbip U utytip: Oquniejwdp
Ywwwpb| ' nnuuwp b hhghtuhy wy dhongwnnwdubph hpwlwuwgnuip,
gnigwpwuwynuphg ogwnytip: Cuwn ybipguwlhwu Iniuyghnuw| quwhwindwu
hhdwunp Ywpnnwgb § hupunipnyu Yuwnwpb' wbnwidnfuniggniuubipp uwywlhg
wuywpenn bW wujwpennhg wulynnht, wwnwsd nhpphg buwntp, tunwsd nhpphg
wwnybp, (nnwuwp b gnigupwuwynuphg ogwnybip:

Cuwn wnwoluwjht b ybipouwwu quudwu wpryntupubiph hnntiph 2wpddwu
uwhdwuwthwynwubp s6u gpwugybi:

Cunn  wnwouwjht quudwtu hhqwunh swpdniuwynieniup  uwjwyned
dwuwdp hupunipnyu £ SEdwyp nwunwn: 2p nmhpwwbunnd uwjjwyh Jupdwu
hdwnnigyniuutippu: Cuwn Ybpguwlwl quwhwwndwt qupdniuwynieiniup uw)jw-
ynd wquwn tp, wulwoywun:

Unwouwjhu 2npowuntd hhjwunh dnin gpwugynwd Ep oppnunnwwnply hhwyn-
wbughw ninnwhwjwg nhpph ptipdwt dwdwuwy: Yhpouwywu quwhwndwu
dwdwuwy hhdwunp sh gpwughl) oppnunwwnhy hhwynunbughw ninnwhwjwg
nhppnud: 26U gpwugybi] fwwu qupybpwywihu dupdwt twwnwunwiubp:

Yhpwlywugunnulwu gnpdpupwgp pdoywlwu punhwunp hwdwihp dhong-
wnnud E, ninnwé hhjwunubph wnnnowgdwup b wotuwwnniiwyniejwu ybpw-
Ywugqudwup: ShjGu-Pwppb hwdwfunwuhoh qupgqwgdwt untp opowuhg htwnn,
nwnwnpn Gu wiunwuwuubph qupgugnidp, b uuynid £ nbwphihnwghnt
Ywd ybpwlwugqunnulwu opowup, nph twywwwlu £ wotuwnniuwynigjuwu b
Ynpgpwsd pwpdnidubiph Yyepwwugunidp [2-4]:

Unwotwhbipe hpwywuwgynwd  hhquwunh wnnnowlwu yhdwyh quwhw-
wnnwd: Ujunthtunb yuqdynd £ dbpwlywugqunnuywt pniddw wjwu, npp ntup
fuhuin wuhwwwlwu punye, pun hhjwunniejwu pwpnniejwlu wunhbwuh b
wfunwupwuubph qupgugdwu: Ywaqdynud £ phd, nph dbe ubpwngwd Gu huntd
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pwqdwpehy Jwuuwgbwnubp: Npnughg hhduwlwuu U Yphubighnebpwwhuwn,
Engnebpwwhuwnp, dGluwunpbpwwhuwnp, hngbpwup, unghningp, huswbiu
uwl [ngnwbinp, Gebt wnw Gu hwnnpnwygdwu, Ydwu wywnh, funuph Ywd
ouswnwlwu $niulghwih fuwugupnidubin:

Wu b wy| $hghnebpwwbtiyinpy dhongunnidubph Yhpwnnidp niubiu wuhw-
nwlwu punyp: Ywpunp £ uwl pdoyulwu b pnypwlwt wuduwywqgdh hunbu-
uhy ubpgpwyndp yepwlwugunnuyw pniddwu gnpdpupwgnid: (Ghup hhduw-
Ywund wtuwwnnud £ Yywpnwpwuh Ywd nGwphihnningh huynnnipjwdp [5]:

MtGwphihnwghnu opowuh Yuplnp b pwnwnphs dwut £ Yugdnd hhjwunh
punwupph Ywd putwdwlwih hunbgpnwp hwdwihp yGpwywugunnuywu
gnpdpupwght: dbpwlwuqunn phdh woluwwnwupp punhwunip hwdwihp
dhongwnnud £, npp hpwgnpdynwd £ pninp onwyubiph thnfuuwwygywdnipjwdp
[6-8]:

Ghjtu-Pwppt  hwdwjunmwuhoh dwdwuwy Ybpwlywugqudwt wuwmbwup
Ywiudws £ dh awnp gnpdnuutiphg’ Ypwlywiqunnulwu phih thon Yuqdwlbn-
wwd wofuwwnwuphg, hhjwunh b futwdwywih nGwphihinwghnt dpwagph huwnt-
gpnwihg, hhjwunnipjwiu pwpnnigjwl wunhbwuhg, hhjwunnyejwu pupwgph
wnwuduwhwuwnipnitutinhg:

Gqpwlwgnipyni

Shjtu-Pwppt hwdwfunnwuhgh  dwdwuwy  Yhubghnpbipwwhuwnp
woluwwnwuph twwwwlu £ oqubp hhdwunhu qupqugub; b wwhwywuby
dywuwihtu ndp, wwhwwub) hnnbph swpdniwwwynieniup b wuwwnndhwywu
wdpnnowlwuntpyniup, funwtht] hhjwunnigjwtu wpryniupnd quipgwgnn
hGuwowpdnnuywu L phghninghwlwu wj; pwpnniejniuutiphg: Uuhpwdtion
E pun hhdwunh $nyghnuw| ypdwyh unynpbiguty’ hwwnnty huwppubp, upw
wnonjw gnpdntutinigintup wybih htignn U ynipht nwipdubnt hwdwp: <pywunh
6hoin quwhwwnnudp hwunhuwunid E nintignyg hbitnwqw wluwwnwuph Yuqdw-
Yepwdwu, upbwdwdytin b Gpluwpwdwdybn twywnwlubph hpwywuwgdwu
hwdwp: Sntpwpwugnip Ghytu Pwppt hwdwfunwuhony wfunnpnaqwsé hhywu-
nh wbwp £ gnigwnpyh woluwwnmwuph wuhwwnwlwu dninbignid, pwuh np jnipw-
pwuynip hhjwunh dnwn npubnpynud £ wfunwupubph mwppbp hwdwfunwp
U hhquunnipjwu pupwgp: Shghnpbpwwhunh w2luwwnwupp sh bwywuinnwd
Uwpnwihtu hwdwywpgh (hwpdtip $niuyghnuw) Yyepwlywugudwup, wyu niup
wnwwwnwghntu U dywuwht hwdwywpgh YGpwlwugudwup uwywuwnnn
wqnbgnip)nLu:
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MuHucTepcTBO 3apaBoXpaHeHNA U coLManbHOro pa3BuTMA pecnybnuku KasaxcTaH
«KnuHMYecknii NpoOTOKON AMarHOCTMKKM W neveHua cuHapoma [uiteHa-Bappe»
Kasaxctan 2016

OCOBEHHOCTU U3UYECKOI PEABUIIUTALLUW MPU CUH,POME

r'MIAEHA-BAPPE

Jpuk CumoHsaH

dusuomepanesm peabunumayuoHHozo yeHmpa «l payus»
Acmunk MKpTusH

locydapcmseHHbili uHcmumym chusudeckol Kynbmypbl u cnopma ApmeHuu

lpenodasamensb Kaghedpsi pusuyeckoli peabunumayuu
Turpan lMetpocsH

Epesancrkuli YHusepcumem Alibycak, MeduyuHckuli uHcmumym

Pestome: Llens pabomsi - npedcmasums ocobeHHocmu ¢husuyeckoli peabunumayuu
npu cuHdpome [uiieHa-bappe 8 ycnosusx omdeneHusa Helipopeabunumayuu. [o Ha4ana
cneyuanbHoli npozpammel pusuyeckol peabunumayuu, Ha OCHOBe AHANU3A HAYYHbIX
nybnukayuli 6bi1a nposedeHa npedsapumesnbHaAsA oyeHKa 08U2amMesbHbIX HaBbIKOB U Opy2ux
nokazameneli yyacmHukos uccnedosarus. [Nocne okoHYaHUs ¢husuomepanuu oyeHusasnca
yposeHb 8occmaHosneHus 0sueamensHbix yHkyul. [lpasunbHas oyeHka nayueHma
AsnAemca saxHelwum ycnosuem Ona onpedeneHus KPamKOCPOYHbIX U O020CPOYHbIX
ueneli peabunumayuoHHol npoepammbi. Kaxdomy nayueHmy ¢ OuazHO30M «CUHOPOM
luliena-bappe» Heobxo0um uHOUBUOyanbHbIl Nodxod 8 npouecce peabunumayuu, mMak
KaK y Kax0020 nayueHma KIUHUKG U meveHue 6bone3Hu 6bisaem pasHol. Paboma
¢husuomepanesma He cnocobcmsyem nNOSHOMY (ByHKUUOHATIbHOMY BOCCMAHOB/IEHUIO
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HepsHol cucmembl, HO cnocobcmsyem B80CCMAHOB/IEHUKO a0anmuBHbIX BO3MOXHocmeli
HepB8HO MblweyHol cucmemsil.

KnroueBbie cnosa: cuHdopom [ulieHa-bappe, cusudeckaa peabunumayus, MbileyHasA
cuna, QpyHKYUOHA/IbHOe BOCCMAHoOB/IeHUe, adanmayus.

PRINCOPALS OF PHYSICAL REHABILITATION PROGRAM USED IN
CASE OF GUILLAIN-BARRE SYNDROME

Erik Simonyan

Physical therapist at “Gracia” Rehabilitation Center
Hasmik Mkrtchyan
Armenian State Institute of Physical Culture and Sports, Lecturer
Tigran Petrosyan
Yerevan Haybusak University, Medical Institute, PHD

Summary: The aim of the work is to present the peculiarities of physical rehabilitation
used for a patient with Guillain-Barre syndrome in neurorehabilitation department. A
preliminary assessment of the patient’s motor skills and other clinical data was conducted
before the special physical rehabilitation program. The rehabilitation program was based
on the analysis of research publications. Assessment conducted after the completion of
physical therapy program revealed improvement in motor functions of the patient. Proper
patient assessment is an essential precondition to define short-term and long-term goals of
the rehabilitation. Each patient diagnosed with Guillain-Barré syndrome should be shown
an individual approach in rehabilitation process, as each patient has a different set of
symptoms and course of the disease. The work of a physiotherapist does not lead to full
functional recovery of the patient, but facilitates the adaptation processes of neuromuscular
system.

Keywords: Guillain-Barre syndrome, physical rehabilitation, muscle strength,
functional recovery, adaptation
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BHEBOJIbHWYHbIE MTHEBMOHWN HA $OHE
NMAHOEMUYECKOIO I'PUMNMNA

Heppa Po6epToBHa Ap3ymaHsiH

KaHoudam meduyuHckux Hayk, EpesarHckuli yHusepcumem “Alibycak”, 3asedyrowas
Kagpedpoli BHympeHHUX u npogheccuoHanbHbix bonesHell.

Hapune CocoBHa MapTtupocsH

EpesaHckuli yHusepcumem “Alibycak”, kacgpeOpa Hesponoeuu u ncuxuampuu,
3amecmumernb OupeKmopa MeduYUHCKO20 UHCmumyma
Turpan PasmukoBuuy lMetpocax

Epesarcruli ynusepcumem “Alibycak”, kagheOpa ¢pusuonoauu u namonozuu,
3amecmumerib OUpeKmMopa MedUYUHCKO20 UHCMUMYma no Hay4Ho-
uccnedosamensckoli pabome

fluuHa flkoBneBHa MapuHocsiH

Epesarcrkuii ynusepcumem “Alibycax”, [upekmop meduyuHCKo2o0 uHcmumyma

Pe3tome Ce30HHble 8UPYCHble UHbekyuu OoCmMamoYHO 4acmo npusodAMm K OC/IOM-
HeHUAM CO CIMOpOHbI pecnupamopHoz2o annapama. B cmamse paccmampusaemcsa omnu-
yumenbHasa ocobeHHocmb epunna A(HINT) om cesoHHoz0 2punna - 8bicokas KOHMA2Uo3-
HOCMb, @ Mak#e NosblleHHas 4acmoma pa3sumus OC/IOXHEHHbIX hopM, cpedu Komopbix
npeobnadarom 8HebObHUYHAA NHEBMOHUA U 0CMpPas ObixamesbHas HedocmamoyHOCMb.
Obcyx0aemca 8onpoc 8aKYUHAYUU 80 BpeMA 3nudemuu, a makxe Heobxooumocms npo-
unakmuku Opyeumu cpedcmsamu, NOCKObKY /toboe nekapcmseHHoe cpedcmso npu
JledeHuU 2punna Bbi3bisaem noboYHble pedkyuu, Komopele, 8 06OM ciyyae, Hecono-
cmasumbi ¢ 0oNyCMUMbIMU PearkyuAMU HA 8AKUUHAYUIO.

Knroyesbie cnosa: 8Heb01bHUYHAA NHEBMOHUA,; 0cmMpas ObixamesbHas Hedocmamoy-
HOCMb; NHEBMOHUA; 6aKmMepuanbHaA UHGheKUUA; BUPYCHAA NHEBMOHUA; 2pyOHAA KemkKa;
CBUHOU 2punn; xpoHuydeckasa obcmpykmusHas 60ne3Hb fleeKux; CUMNMOM 2punna; 8ak-
YuHayus.

Ce3s0HHble BUPYCHbIE MHAPEKLUM MOTYT NPUBOANTL K OCIIOMHEHUAM CO CTOPOHbI
pecnupaTopHoro annapara, 1 y 6onbHbIx B 6ONbLUMHCTBE Cly4YaeB, pa3BMBaeTCA
OCTPbIii NapPUHIOTPaxeobPOHXUT, BPOHXMONNT, MHEBMOHUA UM 0DOCTPEHUE XPOo-
HUYecKoro bpoHxuTa.

BHebonbHMYHbIE MHEBMOHMM — 3TO OfHM W3 CaMblX PacrnpoCTPaHEeHHbIX
3abonesaHuii B mupe [1]. ExerogHan 3aboneBaemoctb BHE60NbHUYHBIMW MHEBMO-
Huamm B mupe coctasnaeT 10-12 yenosek Ha 1000 Hacenenuna. [pynnamu pucka npu
BHEDONBbHUYHbIX MHEBMOHUAX ABNAOTCA B3pocnble cTaplue 65 net [2]. JletanbHocTb
OT BHEOONBbHUYHBIX NMHEBMOHWIA B rpynne ctaplue 65 net pgocturaet 40 no 45% u
obycnosneHa HalM4YneM y HUX COMYTCTBYHOLLLEN NaTONOrMn: XpoHnYecKasa obCTpyK-
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TMBHaA bonesHb Nerkux, 3nokayecTBeHHble HOBOOOpa3oBaHUA, ankoronunsm, caxap-
Hblii anabet, 3aboneBaHnA NOYeK U NeYeHW, CepAeYHO-COCYaUCTO cuctemnbl [3].

PocT akTyanbHOCTU BUPYCHOW MHEBMOHMK B NocnefHue rofbl obycnoeneH no-
ABNEHWEM W pacrnpocTpaHeHWeM B MOMynALUKM NaHAEMUYECKOro BMpyca rpunna
A(HINT), KoTopblii cnocobeH BbI3blBaTb NEPBUYHOE NMOPAMKEHWNE NETOYHOW TKaHK 1
pasBuTHe BbICTPO NporpeccupyoLLeil AbixaTenbHO HepoctatodHocTH. [pu rpun-
rne, MHEBMOHMM Pa3BMUBAlOTCA B pe3y/bTaTe YrHeTeHWA BUpYcamMu afre3uBHOI cro-
cobHoCTU anuTenna Tpaxen u 6poHxos. Pa3BuTE NHEBMOHUK MPOUCXOAUT TaKMe
B pe3ynbTaTe HapyLUeHWA ApeHamHol hyHKLMM OPOHXOB, CKOMNEHNA MULKOCTU B
WHTEPCTULMANBHOIN TKaHU U B NPOCBETE anbBEOS, HapyLUEHUA MUKPOLMPKYAALUN
¥ NOBbILLEHNA JaBNEHNA B MaloM Kpyre KpoBoobpalleHus [5].

Ha ocHoBaHUM M3BECTHbIX AaHHbIX, Pa3BUTUE TAKENOro TEYEHUA MHEBMOHUK
CBA3AHO C Ha/M4MeM MpU3HaKOB CUHAPOMA CUCTEMHOIO BOCMANUTENbHOrO OTBETA,
KOTOPbIIA COCTOUT M3 CNeaytoLLLMX (PeHOMEHOB: NepBUYHaA 1 BTOPUYHAA CUCTEMHasA
anbTepauma; CMCTeEMHasA BOCNanuTeNbHasA peaKkLna; AUCTPecc-peakLusa HeliposaHao-
KPUHHOW CUCTeMbI; opraHHaa AUCYHKLMA, BKIOYaA NMPU3HAKN ayTOr€HHON WH-
TOKCUKaLMK; cocToAHNE BythepHbIX CUCTEM aHTUBOCTANNTENBbHON PE3UCTEHTHOCTM
1 pyHKLMOHaNbHbIX PE3epPBOB OpPraHHbIX CUCTEM

OTnununtenbHoii ocobeHHocTbro rpunna A(HINT) ot cesoHHoro rpunna asnaetcs
BbICOKAaA KOHTarMo3HOCTb, a TaKMe MOBbILLEHHAA YacToTa Pa3BUTUA OCNOMHEHHbIX
copm, cpean KoTopbix npeobnapfaroT BHe6ONbHWYHAA MHEBMOHUA U OCTpas Abl-
xaTeNnbHaA HeA0CTaTOYHOCTb.

OcCHOBHbIMKM MpUYMHamMK pPa3BUTUA OCTPOI [biXaTeNbHOW HeJOCTaTOYHOCTM
npv BHe6oNbHUYHOI NHeBMOHUM Ha cpoHe rpunna A(HINT) asnatotca: obocTperue
HpOoHXManbHOI acTMbl 1 XPOHUYECKOK 06CTPYKTUBHOI 60NE3HW Nerkux, BUPYCHbI
MHEBMOHUT, NMPOrpeccupoBaHne NMEOLLLEiCA paHee CepAeyHON Hef0CTaTOYHOCTH
[6].

Mpu rpunne BHeboNbHWYHAA NHEBMOHUA bbIBaeT:

o [lepsBuyHas (BupycHas) NHEBMOHWA, KOTOpPaA Bbi3BaHa HEMOCPEACTBEHHO
BUpYycom rpunna. BHebonbHWMYHaA BUPYCHaA MHEBMOHMA Yalle BCEero xa-
paKTepusyeTca TAMENbIM TEYEHUEM C Pa3BUTUEM CEPLEYHO-COCYAUCTON U
OCTpO¥i ApblxaTenbHoi HepocTaTouHOCTH. «CurHanamm onacHoOCTU» ABAAIOT-
CA BbICOKaA Temnepatypa Tena, Kotopasa gauntca 6onee 3 cyTok, NpUCTYyMbl
KallnA, YyBCTBO HeXBAaTKW BO3fyXa, MOABMEHME W HapacTaHWe OAbILLKM,
LLMaHO3 KOMM W CIU3UCTbIX 0BONOYEK, NOABNEHWE NPOMKUIOK KPOBU B MO-
KpoTe, 6onn B rpymHOI KNeTKe, CHUMEHWE NokasaTeneil apTepuanbHOro
pasnenua (All), apuHamua unu Bo3bymaeHue.

o Bmopuynaa (BupycHo-6akmepuanbHas) nHeBmoHuA. [lpn BupycHO-
baKTepuanbHoii NMHEBMOHWUM WHTEPBaN MeMjJy BO3HUKHOBEHUEM MepPBbIX
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PecnupaTopHbIX CMMMTOMOB W MpKU3HaKamMu BOBMEYEHWA B MpoLEecc na-
PEHXMMbI NETKUX MOMET COCTaBAATL [0 4 CYTOK, B TeYEHWE 3TOro nepuoaa
MOKeT HabntogaTbcA fame HeKoTopoe ynyylleHne coctoAaHua bonbHoro. B
6onbLUMHCTBE CnyyaeB HabNtOAAKOTCA KalleNb C THOMHOMN WA KPOBAHUCTON
MOKpPOTOM, cubHble 03HOObI 1 6onn B obnactv nnespbl. [1pu paHHOM Tune
MHEBMOHMM OTMEYAtOTCA MPU3HAKW BbIPaMeHHO AbixaTenbHO HepocTa-
TOYHOCTU: UCMHO3, TaxMMHO3, NepudepUYECKUil U LEHTPaNbHbIW LMaHo3.
O6bI4YHO MaLMeHT NepeHOCUT TUMUYHbIIA FPUMM, 3a KOTOPbIM CnefyeT nepu-
Ofi, ABHOTO YNyYLLEHUA, HeKoTopble 60MbHbIE Aaxe yCneBaroT NPUCTYMUTL K
pabote. OpHako 3atem yepe3 3-14 gHeil nocne nepebIX CUMNTOMOB FpUr-
na COCTOAHWE MaLmeHTa ObICTPO yXyALlaeTcA: MoABNAETCA BTOpas BOMHa
nuxopagKun ¢ 03Hobom, 6onn B rpyaHOI KNeTKe nneBpanbHOro xapakTtepa,
Kallenb C rHOMHOI MOKPOTOI, peaKo KpoBoxapKaHbe. [IpumepHo B ogHOI
TpeTu cnyyaes 3abonesaHne He MMeeT ABYXha3HOro xapaKkTepa 1 CUMMNTOMbI
MHEBMOHUMN MPUCOEJUHAIOTCA K CUMNTOMaM rpunna.

Ectb onpepeneHHaa rpynna ntopeid, KOTOPbIM CTOUT ObiTb Kak MOMKHO aKKy-
paTHee U NpoBoAuTbL NeyveHune nroboro rpunna. OcobeHHo 3To KacaeTcA CBUHOMO
rpunna, Bo3HuKatoLero nocpeactsom supyca HINT, cnepctemem kotoporo moxet
cTaTb BUpYCHaA MHEBMOHUA. K 3TUM NtoAM OTHOCATCA:

o nauueHTbl ctapwe 50 nert;

e MNauMeHTbl C BPOMKAEHHbIMW U NpuobpeTeHHbIMM 3aboneBaHnAMM cepaLa

Unu nerkux;

e MauueHTbl C ocnabneHHbIM UMMYHUTETOM,;

o nauuenTbl BUY-nndpekuueii n CrNn-om.

[MporpeccpoBaHe MHEBMOHUM MOMET OCYLLECTBAAETCA M3-3a MonajaHus
BMpYCa CBWMHOrO rpumnna B MONOCTb NETKUX UM B CyyYasx OTCYTCTBMA NEeYeHUs
nepBoHayanbHoro 3abonesaHua. IMeHHO B 3TO BpemAa akTuBupyetca bakTepuanb-
HaA nHdekuma. Ecnu 3aboneBaHne ocnoxHunocb baktepuanbHoil nHdpekuueid, To
CMMNTOMbI Kak npaBuio Apkue, nepepacratoLme B nnxopaaky. ObblyHo, neyeHve
MHEBMOHWUM NpofomKaeTca 3 Hepenu.

Camoe adpcpekTBHOE CpencTBo B npodunakTuke rpunna —.akumHauua. B
BaKLMHALMN HYMJaeTcA Kam[blii Yenosek, 3aboTAliuiicA 0 CBOEM 3[0pOBbe W
3p0poBbe okpyarowmnx. 70-80% npoBaKLMHUPOBaHHbIX COTPYAHUKOB B KOMNEK-
TMBE CO3[al0T UMMYHHYIO MPOCIOiiKY, KOTOpas HafeXHO 3allWLLaeT OT rpunna.
CBoeBpemMeHHas BaKLMHaLMA CHUKaeT 3ab0neBaeMOCTb IPUMMOM B HECKONbKO
pas, cMAryaeT TeyeHue OonesHu, cokpallaer ee AAUTENbHOCTb, NPefoTBpaLla-
eT ocnoxHeHua. [IpMBMBKY OT rpunna nyyile BCero jenatb B OKTAOpe-HOAOpeE,
Korga anuaemMus elle He Hadvanacb. MIMMyHuTeT BblpabaTbiBaeTcA MpUMEPHO 2
Hepenn. BakunHauma Bo Bpema anupemunn Takxe acpdpekTnBHa, Of[HaKoO B Nepuog,
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A0 pa3BuUTWA UMMyHWTETa (7-15 AHeli nocne BakuMHaLum) HeobX0AMMO NPOBOAUTL
npocuNaKkTUKy APYrUMN CPefCTBaMU.

Jlioboe nekapcTBeHHOE CPeACTBO NPW NEYEHUN rpunna Bbi3biBaeT NObOYHbIE
peakLMn, KOTopble He CpaBHUMbI C JOMYCTUMbIMUA PeAKLUAMMU Ha BaKLMHALMIO.
Kpome Toro, ¢ npochunakTUyeckoii Lienbio NPOTUBOBKPYCHbIE NpenapaTbl Heobxo-
AVMMO NMPUMEHATb Ha NPOTAMEHUN BCErO NMEPUoAa MUAEMIUN, YTO NPU JAUTENBHOM
NMPUMEHEHUN CHUMAET UX 3PPEKTUBHOCTL M CNocobCTBYET POPMMPOBAHULIO fe-
KapcTBEHHO ycToiiumnBbIx dopm Bupyca. C npodmnakTM4eckoit Lenbio Heobxoanmo
TaKKe NPUAEPHMBaTLCA CNEayOLLLMX NpaBun:

3aHMMaTbCA CMOPTOM,UAN XOTA Obl BbIMOMNHATL HECNOMHbIE YrpaxHEeHUA
NpaBUIbHO MUTaTbCA, B paLyOHe JOM¥HbI nNpeobnafarb MOAOYHble Npo-
AYKTbl, PPYKTbl, OBOLLM, OBUNBHOE NUTbE;

CBOEBPEMEHHO 1 [0CTaTOYHO OTAbIXaTb;

MPUHUMATb BUTaMUHHO-MUHEPasbHble KOMMNEKCb;

PErynAapHO M TLLATENbHO MbITb PYKM C MbIIOM, OCODEHHO MocCne Kaluns
WU YnXaHus;

“cnonb3oBaTb CNMPTOCOAEPMaLLMe CPeACTBa ANA OYUCTKN PYK;

n3beratb NPUKOCHOBEHWIT pyKamu K CBOEMY HOCY U PTY;

MPUKPbIBaTb POT U HOC OJHOPA30BbIM MNATKOM MPU YUXaHUW AW Kalune;
“cnonb3oBaTb UHAMBUAYaNbHbIE WU OfHOPa30Bble NONOTEHLA;

n3beratb 6MU3KNX KOHTAKTOB C NFOABMU C FPUMMNONOAOOHBIMKA CUMNTOMaMU
(N0 BO3MOMHOCTW AepMaTbCA OT HUX Ha PaccTOAHWUM NpumepHo 1 meTpa);
perynapHO NpPoBETpMBaThb NMOMELLEHNA, MPOBOAMUTL BaMHyHo yOOpKy;
nsberatb KaKk nepeoxnamfeHuii, Tak n neperpeBaHus.

Mpu 3abonesaHuu rpunnom n OPBU Heobxoanmo HOCUTb MEANLIMHCKYHO MackKy,
cobntopatb npaeuna NUYHOW rMrueHbl. DTO Heobxogumo, 4YToObl He 3apamartb
APYrMX U He pacnpoCcTpaHATb BUPYCHYH UH(DEKLUIO.

CnenyeT NOMHWUTb, 4TO cobntofeHue Bcex Mep MNPOUNAKTUKM MOMOMKET
3aWmUTUTL OT 3aboneBaHuit rpunmnom 1 ero HebnaronpUATHbIX NOCNEACTBUIA.
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COMMUNITY-ACQUIRED PNEUMONIA ASSOCIATED WITH PANDEMIC
INFLUENZA

N.R. Arzumanyan, N.Martirosysn, T.Petrosyan, Ya.Marinosyan
Yerevan Haybusak University, Medical Institute

Summary. Seasonal viral infections quite often cause complications of the respiratory
system. The article discusses the specific difference between the A (HIN1) and the seasonal
flu, namely the high transmissibility and the higher frequency of development of complicated
forms, among which the community-acquired pneumonia and the acute respiratory failure
prevail. The issue of vaccination during an epidemic is discussed, as well as the need for
prevention by other methods, since any drug in the flu treatment causes adverse reactions,
which, in any case are incompatible with the acceptable responses to vaccination.

Upwnwhpjuunwiungwjhu pnpwpnpptip’ hwdwwpwywiht gppwyh
wuwjdwuubpnid

L. Upgnuiwtywt, L.Uwpwnphpnuyw, S.NbEwnpnujwt, Sw.
Uwphunuywt

Gplwbh «lwypnwuwlyy» hwdwiuwpwt, Pdouwlwb htuphypinin

Udthnihwqhp: Ubgnbughti yhpniuuwghti ywpwlubpp pwdwlwbht hwéwp ppnid G
obswnwlwt hwdwlwnpgh pwpnnieyniatinh: <nndwdnmd putiwplynid &b A (HIN1) gnpwh
wnwbdbwhwpndy puppbpnyayniiibpp ubignuwghtl gphwhg’ pwndn Juipwlsnipynip,
huswbu bwl pwpnnysiniiiinh pwpdn hwéwpiwlwtnyeniap, nnntig dbo glipwlpnnid
Gu wpippwhpdwbnwunguyhti pnpwpnppp U unip pbswnwlwl wipwdwpwpnienitp:
Lutwpyynid b hwdwbwpwyph dwdwbwly wwipduupnidubnh hwngp, puswbu twl
wyy dubpny Ywbipuwpqgbihs dhongunnidtph wuhpwdbywpnyenitp, pwiuh np gppuyh
pniddwt guwbuwgwdé nnuwdhong wnweowgtinid £ puwguuwlwb nGwlghwtbp, npnbp,
wdbl nGwpnid, hwdbdwipbih sGt wwipnduupnidubnh nGwlghwh hGuy:
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ur<susSuuutv tuvuund uhiufet6R4UD
dLudnunhYLErh URAYESNRE3NRLE SUrefGr
uhurnorquuhULGErP 4ru

Cnnhy Swynpjus

Uwwppwtinp <wdwjuwpwb, wuwhpwby, Yepdwihw
Eplhwih <wypniuwly <wdwuwpwb, Yehuwphdhugh wdphnt

Udihnthwghp Swyntnhnubpp gwdn dniynyuyhti Yonny puquuwdbunuyhtr Gpl-
nnpnuiht dGywpniply dhwgnyagniiitp G, npntp  pnyubinnud,  YGbnwbphbbpnd b
pwlinbppwbbpnid uwypwpnid G4 ppwppbp Yebuwpwbwlwl gnpdwnnypubn: <wouyh
wnbbny wyti hwhqudwbpp, np Upwlbp hwinpuwbnd 6b bwl hwhwdwipkuyhti wwpy-
wwbnywb dhonglitin, wyu wppuwipwbpnid thnpdwplyyty Gb wphbuypwwt nuwtwlyny

upbipbqyws juynunpntibnh waqnbignysynitip pnwppbp dhynnopquitihqdtbph Jpw:
<hdbuwpwnbp Spwyntinhnubp, dhinnopquthqutbn

Lwpuwpwti

b|wynunhnubipp gwsép dnGynywihu Yonny pwqdwdbunjwihtu Gpypnpnwihu
dGwnwpnihy dhwgnieyniutbp Gu, npnup pnyubipnud, YGunwuhubpnd b pwyunb-
phwubpnwd Ywuwwpnu Gu nwppbp Yeuuwpwuwwu gnpdwnnypubip: Hhn
qwnnig hwywnuh Ep, np djwynunhnubipp uhupbqynd Gu pnyubiph npnawyp
hwwnywdubpnud b wwwwufuwuwwne Gu dwnhlubiph gnyuh, hnuinh, thnon
wnnubphu gpwybiint hwdwp, oqunwd Gu ubpdbph, uynpubph wéhu nu qup
gwgdwup, wwonwwunwd Gu pnyubipp twppbip phnnhy nt wphnunhly uppbu
ubiphg, U hwunhuwunw Gu wqnwuowuwht dnitynyubn, pnyutipp stiqnpwg
unn gnpénuubip, puswbu twb hwdwpynwd U hwlwdwupbwiht wywounww
uniejwu dhongubip:

Unyuwywuwgytb] £ wybih pwu 6500 pjwynunhn, npnup pwdwuynid
tu Jbg dbé fudph’ pwiynuubp, djuynuubp, djwynuniubp, pjwywunhnubp,
wuwnnghwuhuubip U wpnwuwnnghwuhnphuutp Ywd funwgywd nwuhuubp L
jnptipnpn funwpp hwynuwpbpdws £ dhwju npng wmbuwlutpnud, npnup Ynsynid
U wnipnuubp: Sjwynunhnubph dEdwdwuuniyeniut wnlw E punyejwu dby
nputiu ghnghnubip, U pwpwpubiph Ywd hhnpopuhy fudptiph wnlwynigniup
nwpdunwd £ upwug opnud |ndkith, wju nbwpnud, tpp dbph; U hgnwbuwnhg
fudptipp nwpd&unw Gu upwug |hwyndhy:
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b|wynunhnubipp npwbu wgnwuwuwjhu dnynyubn

b|wynunhnubipp Ywwnwpnud Gu wgnwupwuwihu dnitynyubph nbp pnyu-
dhypnopquiuhgqd hwdwlbgnipniunwd: Pnyubip hpbiug qupqugdwu pupwgpntd
wnpdwwnubpnd b hjnwdwépubipnud upuptiqnud G wwpptp $wynunpnubin,
npnup Ywplnp nbp nubu bwl wpdwwnp ubpunad wwjwph dephupbdh
duwynpdwu pupwgpnud:  Rhizobia hnnwihtu  pwlwnbiphwu  (Rhizobium,
Bradyrhizobium, Sinorhizobium, Azorhizobiuml. Mesorhizobium wnbtuwlutpn)
Ywpnn U Jwpwyb| pnyuh wpdwwnubpp, unbindt] uhdphnuinhy hwpwpbpni-
pintuubip pnyup L pwywnbphwubiph dholt' gnjugubing wpdwwnh wwwpubp:
Muwjwnph ubpund pwlunbphwtu hwunbu £ qwihu pwywmbphnhnh wnbupny
L JGpwlwugqunw £ dpuninpunwiht wgnup wdnuhwyp: Ugnunp Juwnuip
fupwuynw £ phdpwlwu wgnwupwuubpny' $wynunpnwihu b hgndjuyn-
unhnwjhu dhwgntpjntuutipny, npnup wpunwquwwunynwd Gu pnyuh wpdwunubiphg
U dwuwsynid Gu hnnh pwywnbphwih Ynndhg:

Sbjwyntnpntbph  tpwbwlyniyeniup pnyubph  hwdwp  MNwppwwbngenid
niypppwdwbnpwluwagnyt (MU) - B dwnwquyenidhg : ignpwglinn gnpdntitin:

Lbinwgnunieyniutbpp gnyg Gu wnyb|, np Ligustrum vulgare, Vitis vinifera,
Arabidopsis inGuwlutiph dnin QU nyup fupwund £ YU dwnwquw)pubp Ywubnt
niuwly pjwynunjwipu dhwgnipiniuubph uhuptiqp [1]: $jwynunhnh Ydwluph
3-nn nhpph OH-fudph wnfw)nieintup Wwwnwufuwuwwnnt £ dGinwnh (Gplwye,
wnhud, ghuly, wynwht) fubwwnwgdwu hwdwp b hGnbwpwp wpgbwynid
E wquun nwnhlwubph duwynpnidp, huswybiu bwb Ypbwwnnwd £ wpnbu huy
duwynpwd prywdup wywnhy subpp: Npn2 funwwpnyubp wénd Gu wpuh
QU Swnwquwjplutiph pwpdp dwlwpnwly niubgnn wmwpwépubpnd b niubu
dwynunhnubtiph ophuwyy, ophtuwmhup W nuntinjhuh hwunwwniu dJwywpnwy,
npnup wwownwwunw Gu pnyubipp uppbuwiht Wwjdwuubpnid:

SGunjwjhu dhwgnieyniuutiph Ynndhg prywduh wywnhy dubph hwywpnudp
Ypbwwnwd £ U dwnwqwjeniihg wnwowgwd uppbiup: djwynunhnubpp
Ynunwyynud Gu, Gpp wybwunud Gu pniuwynp deinwnubipp W hpwlwuwguntd
Gu fubjwwwgnid: Ginkgo biloba wnbuwyh poowihu Yniwnipwubipnd dwup
dtwmwnubipny hwpnigywé upptuph dwdwuwy, Gpp Ynyunipwubpp dawyb) Gu
wnuéh unydwwnny, pjwynunhnubiph pwuwyp dbdwgb) £ dhush 12 wuquwd,
hwdbdwwnwd sdowlywd Ynyunnipwubiph: Ldwuwwbu wwwnhbwynp pnyu
Ononis arvensis wbuwyh Yuwnwwihtu Ynywnipwubipnd  $jwynunhnubiph
dwlwpnwyp dGdwgl] £ wnudh unydwwh wybjugnwdhg hbwn, unyu
gniguitihop gpuiugyty £ Ywndhnwh pinphnh nbwpnd [5]: Uu dhwgniegniutitinh
fubijwwnwgunn gnpéntubinieintup wwjdwuwynpywsd £ wpndwwnpy onwlh pwpép
untytindh| hwinynipjwdp:

Sbjwyntunpnubph nbpp  uwynpwnwowgdwt L ubpdbpp  wnwowgdwib
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gnpdéplipwgtnnid

b|wynunhnubpp Ywpnn Gu fupwub] Ywd wpgbjuyb) pnyubph hbun
thnfuwgnnn uuybiph uwynpwnwowgnidp: Snyg £ wpyb|, np djwynunhnubpp
thnthnfuntd Gu gUUD-h dwlwpnwyp Nectria haematococca-h dnudpnnhbupbnwgh
wudhowlwu wpgbjwydwu dhongny, npp uwynpwnwowgdwup Uwwuwnnn
wnwubughw| dGfuwuhqd L:

Suillus bovinus EywnndhYynphquwy uuybph uwynpwnwowgndt hpwywuwuntd
E ounphpd wlywhjugwd woéntfuny dhowdwiph dowydwu W Pinus densiflora
nbuwyh vwdhjutipny hwdwwntin wétkigdwu gnpdpupwgutiph hwdwygdwu: Uw
yywynid £, np wpdwwnnd wwpniuwyynn npn2 untebin hwpnignid Gu uwynputiph
wnwowgntu:

8nyg L wpdb|, npTridax procumbens pnyuh wquwun $jwynunhnubipu ni
uwnbipnjutipp W Capparis deciduas pnyuh Yuwywd djwynunhnubin wpgbijwynid
Gu Fusarium oxysporum uuyh uwynpwnwewgnidp [2]:

b|wynunhnubpp dwutwygnd Gu ubpdbph hwuntbwgdwuu nt hwugquwnp
ypbwyh wwwhnydwup: Pnyuh  wbh YJupgwynphsubpp, hwunlwwbu
pnwuwlwu hnpdnuubp' ghpbiptihuutpp (GA), fupwunw Bu pnyuph wép, ubipdbpp
qupgugnuip b uwwuwnnud BU bwb jwynunhnubiph uhupbght' GA3-h dhongny,
npnnwd Bu jwynunhn jnipwhwnniy h-NLIS-ubiph dwywpnwyh pwpdpwgdwup:

Sjwynunhnubpp pnppnpdwts gnpdptipuwgnid

$Pnpéuwlwunptu gnyg £ wpdwd pjwynunhnubiph wvwppbip nuwubpp
wqntignypiniup hjnudwépubinh pnppnpdwt dhounpnwuynietiph ypw: Snyg
E wpqwd, np qbuhuwnbhup wpgbjwynw £ dnunghwnutph b ubjnpndpiubpp
wywhywgnudp, pwyg sh wannud  (hddnghwntbiph  wnhbighwih Ypw, huly
wwhgtupuu nt Yybipgbinpup wpgbjwynd Gu wjn gnpdpupwgp: LEpYwyntdu
nunwWuwuhpynd £ pjwynunpnubiph  wgnbignigyniup - uwfuwpnppnpwhu
dniaynyubiph’ TNF-a, bL-1, bL-6 gbubiph wpnwhwjundwu Jpw nwppbp opgqw-
uhquubiph pohoubipnud, husu hpwlwuwgynd £ wnpwuuyphwyghnt gnpdnup
wlyuinhywgdwu dhongny, npnd dwutwygnud Gu ypninbhuyhuwg C b dhuingtiu
wlwhywgwsd wpnnbhuyhuwgp' MAPK: Uju wnpwuulphwghnu gnpdnuubiph
wpgbjwynwp hwugbgunw £ ghinnypuubph W upwug pulwihsubph uhupbgh
Ywughu [6]:

b|wynunhnubiph wwppbp fudpbph hwdwp gnyg £ wipjwsd vwfuwpnp-
pnpwjhtu ghnnyphuubiph wpnwnpdwt ypw wpgbijwynn wanbignyeniup: Swin
hGwmwgnunieniuutp Jyuwind tu pjwynunhnubiph  wpgbjwynn wqnbignt-
pIntup wpwfuhnnutuwpepyh Ywulwnh $bpdGunwhu hwdwlwnpgbph ypw:

Upwfuhnnuwpepyhg GU wnwowund pnppnpdwt Gpypnpn thnih wgnwupw-
Uwyhu dnjtynyubipp’ wpnuingquunhuubipp, ppndpnpuwuubipp, |GYnunphtuubpp,
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wnnuwnwghyhuubipp [6]:

Pnppnpdwt  gnpdpupwgu  nuintlygynwd £ opuhnwjht  uppbundy,
hugn - punpngynud £ wgnghinubph  Ynndhg  peeYwduh  whwhy  subiph
gbpwpuwnpniejwdp, npnup £ hpbiug hbipeht fupwunw Gu unp Swgnghwubiph
dninpp pnppnpdwt ogwfu, huswbiu twl bwywuwnnd Gu phpwiu pohoubiph
Ynndhg pnppnpwihti dhgunpnwijniebiph - wpuwnpdwp: - Sjwynunhnubinp
Ywuwnud Gu hwpnighs nwnhYwiubphu (hpduwlwund prywduh W hhnpopuht
nwnhlwjutip) wpgbwytiny gnpdpupwgh uyuybipn ywd punhwwnnwd Gu wpntu
uluywd gnpwjwlwl ntwlghwu, hnfuwqnting wilphy wepopupn nwnhlwh
htwn: djwynunhnubipp wqwun nwnhlwiutph htn nbwyghwnd hwunbu Gu
qwihu npwbtiu ypnwninup Ywd EiGYunpnup nnunp [7].

FI-OH + R* = FI-O* + RH
FI-O- = FI-O* +N

Unynpwpwp wnwuduwgunid tu tptip uwnnigywdpwjhu gnpdnuutip, npnup
Uwwuwnu Gu $wynunhnubiph pwpép hwlwopuhnwuwwihu wywmhyniejwup'

C onwynud 2-3 nhpptipnd Ypluwyh Yuwh wnywnieniup

C onwyh 4-pn nhppnud Ywppnuhy fudph wnlwjnieyntup, husp bwywuwnnid
B onwyntd EjGywnpnuubiph wwywwnbinwjuwgdwup

C onuiyp 3-pn. nhppnud hhnpopuhy fudph wnlwyniejniup

3nyg £ wnpyb| uwl, np hugpwt gwin Gu hhnpopup| fudptipp, wjupwu pwpép
E $wynunhnh hwlwopuhnwuwmwihtu wywnhyniejniup [3]:

Ujniebip Gy dbennutp

Oquwgnpdéyt tu htnlyw| vuunwdhowywnpbnp.

1 - Lwniph-Repwnpwuh (LB) phuwn opquuhqdutiph wébkgdwu hwdwp:

2 - Uwpnipn' fudnpwuuybph wébgdwu hwdwp:

bnudwwnwihu  pnidbip  UEBdwwnnnubph  hwdwp  <wlwpwlpbppwlwt/
hwlwubluyht whphynieywt npnpnidp

bjwynunpnubph  hwwpwywnbpphwywu  wywnphynigyniup  npnagbp &
uybywpwnwswihdwu tnwuwyny: Npwbiu ptun opquuhqdutin oguwgnnd-
Jb| Gu dhypnopquuhquubiph wwppbp fudpbiph ubpywjwgnighsubip' Escherichia
coli, Candida albicans, Saccharomyces cerevisiae, Steinernema feltiae:

(dtiun opquiuhquutiph ghotipwjhtu Ynywnnipw unwuwnt bwywwnwyny npwug
wéh hwdwp twhuwwbuwsd hbnnwy vuunwdhowywjpp wubinny Jwpwyyby £
ptiun opqwuhquiny W wbnwihnfuyti sbpdwwwhwpwu (37 °C): <wenpn opp
gh2Gpwjptu Yniywunnipwu 0,1 d| pwuwynigjwdp wybjwgyby £ dwupbwqbpdgwsd
Mbwpphh pwup dbg: Stnwithniuyb) E sipdwwwhwpwtu (37 °C): funnienitup
unnwgyti| £ 570 ud wihph Gplupniyjwi tnwy (owwnhdw) £ hwdwpynwd £ 0.01-
0.03 wnhpnyentd puywsd gnigwuhgn):
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Muwwnpwuwnyby £ hwlwphninhyp, npp wbuhghihtuh, unpbuunndhghup U
wddnwntinhghup fuwnunipn k:

96 hnupyubpny wwubinnwd pninp unnighs b thnpduwywu (ndnypubpp
whwbtwnbng htwn (T)) 570 ud wphph Gphwpnigjwu wwly swihyb £
wnwnpnipjniup, huynipwgyt) 37 °C-nud b 24 dwd htiinn (T,,) Ynyhu swihyb:

®npéh wjwpunhu wbwp £ nhndh hbnlyw) ywwnytpp'

Pugwuwlwu uwnnighsnid (-ctrl) wnfw £ wé

Tpwlwu unnighsnud (+ctrl) sy wb

Ldnwubpnud wnjw £ pwjwpwp wé

T, u T,, dwdwuwlwhwwndwdubph swihnwdutiphg unwgywd wndtiputiph
hhdwu Jpw wwwpwuwnb] wnnwwyutp EXCEL - dpwgpnud: Syjwiubph
yhbwlwgpwywu dawynwdu hpwlwuwgub) Graphpad Prism -6pwgnpny: Yhpwnt
ANOVA (Pnudbtipnupp pwqiwhwdbdwunwlwunigjwu  phuwn): <wdbtidwwnb)
Jnipwipwugnip wpdtipp pwgwuwywu unnighsh htiwn:

Lbdwwnnnubph ujuwndwdp dhwgnipiniuubph wlumhynyejwu npnondp

Lbdwwnnubpp  wwhynd  Gu  4°C  gbipdwuwnpbwund: 0.2 gpwd
ubdwwnnnwihu quugwép wbnwihniuby 504 Epltudbtph wwppwih dbe W
wybjwgut| 50d] $nudbwnwihtu Shghninghwywt nwdnye: <wdwubin nwnpdubint
hwdwp 10 pnwb fuwnub: 104y UbBdwwnnnwihtu Ywiunyep gub] Lintpwnibph
wwwynt ypw b dwupwnhwnwyny hwoyt (wbwp & |huh 20-40 ubidwunnn 10dYy-
nd) nno U dwhwgwd ubdwinnnubiphu:

YGtuntwynieyniip hwpyby htypnlywy Yapy'

ytunwuh  ubdwwnnubp/gnudwpwiht pwuwly  (Yeunwuh L
dwhwgwdutin)*100%,

®npd Ywwnwnbint hwdwp YEuuntwwynipiniup wbivp & (hup 95%:

Cwyyb) Yeunwup b dwhwgwsd ubdwnnnutipht “0” dwdwuwywhwunywdh
hwdwp T [YGunwup] b T [dwhwgws]:

owdyt wwppwu pneny L wwhb ubbwlwhtu otipdwunhbwuntd
deniejwl wwjdwuubipnud: 24 dwd htwnn Ypyhu hwoyt| Ysunwup b dwhwgwd
ubdwwnnubipht’ T,,[YGunwup] U T, [dwhwgwd]:

Cwyyb) YEunwup ubdwwnnnubph wmnynup hbnlyw| pwuwaslbipny.

70 Yhbnwbh
T 0 Yhnwbh + 70 dwhwgwd

nT 0 [Yhlipwith] [%]= * 100 %
T 24 Yhbnwbh
(T 24 Yhunwh +7 24 dwhwugwd

EXCEL-8pwapnid hwoyb Yeuuntuwynigyniup wyju pwuwdluny’
*100%

nT 24 [Gtbnwbh] [%]= % 100 %
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nT 24 [Ylnwih] [%]
Uhlunitynipgnih [%]= nT 0 [ybtywtip] [%]

Yhpwnb ANOVA (Pnudtipnuph pwqiwhwdbdwnwwunypjwu ptuwmnp):

LEwnwgnunieiniutph wprynitupubpp

<hdp punntubny gpwlwuntejwt nyjwjubnt wju dwupu, np $jwynunhnutipp
Ywplnp nbp Gu Yuwwpnd YEuuwphdhwywu gnpdpupwgutpnud’ hwunhuwuw-
(nY hwwopuhnwuwnubn, hwlwpwngytinwihu, hwywyhpniuwihu gnpdnuutp,
dap  hGwnwgnunigyniuutiph - twywwwlyu £ bnbkp  wywpqwpwub] upwug
wqnbignipntup dhypnopquuhqiubiph Yuuntbwynypjwu ypw:

Nwnuwiuwuphpyb) Gu wphGunwlwt Gnwuwyny uhtuptiqud jwynunhnutiph
wqnbignipiniup Escherichia coli, Sacchromyces cerevisiae, Candida albicans,
Steinernema feltiae dhypnopqwuhquubiph Yuuntbwynypjwu ypw:

LEwnwagnuinieiniutiph wpryntupubipp ubipyujwgywsd tu gé.1-nud:

E ool T e e

i il T oy e e e

b .

w) J]

 ——— ; AT —— & Bolvdeer L e o a

1“;\" -« .p.". -l-"" “-‘P

Ui s el gy sllgF

q) n

Q6 1. w), p), q) CL-1085C n)CL-1071C dpwgnipyniitiph qpuppbip hupnysyniiiph
wqnbgnipynip
Escherichia coli,Sacchromyces cerevisiae, Candida albicans,Steinernema feltiae
opquiupquubiph YEhuniiwlynipyu Ypw
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Cwdwdwju unwgywsd wnyjwiutpph CL-1085C- dhwgnieniup E. coli-h
YGuunuwyynieniut wnwybp dBd swihnd' 54.42%-nd, Gughp £ 750 Jyu
funnipjwu ntiwpnud: Candida albicans -h hwdwp unyu wprynitupp nhwybp £
500 uyuU -h nbwpnid® 40.72% gnigwuhony: Sacchromyces cerevisiae-h ntiwpnid
wnwyb| puyénn funnyeyniup 125 JyU-L' 43.29% wnpdtipny:

Nwunwiuwuhpywé djwynunhnubiphg CL-1071C dhwgnigyniut wnwybjwgnyu
swihny dugb £ dhwju ubdwwnnnubiph Yuuntuwynieniup, 31.25 dyU-h nbwpnud
gnigwpbiptiny' 61.55%, huy 62.5 U 125 dyU-tph nbwpnwd 58.55% U 68.12%
pulénn gnigwuhoutip:

Cwdwdwju gpwywunigjw nyjwiubiph 2wwn pniuwwnbiuwyubp dhypnopgqu-
uphquny Jwpwlybing hbunn wpunwnpnud Gu npnawyh phdhwlwu ujnuetip!
dpwnnwitipupuutip, npnup wgnnd Gu  wpunwdhu opqwuhqdubph  Ypw
hGnwgutiin upwug pnyuhg: Unwhuh gwsép dnitynywihtu Yonnd wuynunpn
dhunwitipupt hwywdwupbwihu dhwgnieniutbpp (ophtwy, wwpqugnyu
tiunjutipp, unppbunhnutipp, wiywinhnutipp, wbkpwbunhnutipp, YnwWwphuubpp,
wnlhwgtinh|tuuubn) upuptqynid Gu Jupwyywsd hwindwdnid h wwwnwufuwu
dwupbwjhu gpnhp W hwdwnpynwd Gu pnyubph wjunmwséhuubph nbd ninnywsd
YGuuwywu gnpdnuubip, npnug wqgnbignigjwu dnGYnywihu dGfuwuhqdubiph
wwnqupwudwu hwdwp wuhpwdbow Gu [pugnighs hGunwgnunie)niuutp:

Gqpwlwgnyayniti

UphGunwywu tnwuwyny upuptiqusd pjwynunhnutipp Ywpnn tu hhdp
hwunhuwuw| nnwdhgongubiph untinddwu hwdwp, npnup hwdwwwwnwufuwu
funnigyniuttipny twywwnwlwninnyws duny Ywpnn Gu Yuwubigub] phpwiu
dwupkubiph YGuuntwwynie)niup:

Ypuwlywtinyayniti

1. Agati, G.,Biricolti,S.,Guidi,L.,Ferrini, F., Fini, A., and Tattini, M. (2011). The
biosynthesis of flavonoids is enhanced similarly by UV radiation and root zone
salinity in L. vulgare leaves. ). Plant Physiol. 168, 204-212

2. Bagga S, Straney D. Modulation of cAMP and phosphodiesterase activity by
flavonoids which induce spore germination of Nectria haematococca MP VI
(Fusarium solani). Physiol. Mol. Plant Path. 2000; 56(2):5161.

3. Farkas O., Jakus J., Heberger K. Quantitative structure-antioxidant activity
relationship of flavonoid compounds // Molecules. 2004. Vol. 9. Pp. 1079-1088.

4. Iwashina T. Flavonoid function and activity to plants and other organisms. Biol.
Sci. Space. 2003:17(1): 24-44.):

5. Keilig K, Muller JL. Effect of flavonoids on heavy metal tolerance in Arabidopsis
thabiana seedlings. Bot. Studies. 2009; 50: 311-318.

6. Kim H.P., Son K.H., Chang H.W., Kang S.S. Anti-inflammatory plant flavonoids

70



APLUYUL GhSNfa3NhLLEN

and cellular action mechanisms //Journal of Pharmacological Sciences. 2004. Vol.
96. P 229-245.

7. Wright J.S., Johnson E.R., DilLabio G.A. Predicting the activity of phenolic
antioxidants: theoretical method, analysis of substituent effects, and application
to major families of antioxidants // ). Am. Chem. Soc. 2001. Vol. 123, N6. PX.
1173-1183.

THE EFFECT OF ARTIFICIALLY SYNTHESIZED FLAVONOIDS ON
DIFFERENT MICROORGANISMS

Shoghik Hakobyan

Saarland University, Phd student, Germany
Yerevan Haybusak University, Department of Biochemistry

Abstract Flavonoids are low molecular weight polyphenolic secondary metabolic
compounds, which fulfill different biological functions in plants, animals and bacteria.
Considering the fact that they serve as antimicrobial protective means, in this work it was
studied the effect of artificially synthesized flavonoids on different microorganisms.

Keywords: Flavonoids, microorganisms

BJIMAHUE UCKYCCTBEHHO CUHTE3UPOBAHHbIX $JIABOHOUO0B
HA PA3JINMHbIE MUKPOOPTAHU3MbI

lHoruk AkonsH

Caapcruli YHusepcumem, Acnupanm. ['epmarHus
Epesanckuli YHusepcumem Alibycak, kagpedpa buoxumuu

Pe3tome dnasoHoudbl - s3mo HUSKOMONEKyNApHbIe NoAueHONbHbIe BMOPUYHbIE Mema-
bonuyeckue coeOUHeHUsA, KOMOopbie BbINOMHAOM pasiuyHble buonozuvyeckue yHKYUU y
pacmenuli, ¥usomHbix u 6akmepuli. Yyumbe18aa mom ¢hakm, Ymo OHU C/yam npomuso-
MUKPOGHbIMU 3aWUmHbIMU cpedcmsamu, 8 O0aHHOlU pabome 6bi1o u3y4eHo BauAHUE
UCKYCCMBEHHO CUHMEe3UPOBAHHbIX (h1aBOHOUOO8 HA Pa3/IuYHbIE MUKPOOP2AHU3MBI.
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CYWECTBYET JIU TEMHAA MATEPUA?

M.I. A6pamsH
Epesarckuli YHusepcumem «Alibycakx», ApmeHusa

Pestome ObcyxdeH sonpoc o cyujecmsosaHuu memHol mamepuu. lokasaHo, Yymo
cywecmsyrowjaa 6apuoHHas macca 0ocmamoyHa OnsA obvAcHeHUA HabnrodeHul 6e3
npusneyeHuAs memHol Mamepuu, U Ymo Hem HUkKakol nompebHocmu 8 memHol Mamepuu
onA obecneveHus 3amkHymocmu BcenernHoli.

Knroyesble cnosa: memHas mamepus, 3akpbimas BceneHHas, nekynapHbie ckopocmu,
bapuoHHasa macca

1. BBepeHue

B nutepatype npoponxaetca obcymaeHe BONPOCOB, CBA3aHHbIX C CYLLECTBO-
BaHMEM pas3fMYHOro pofpa TauHCTBEHHbIX hopm maTepumn Bo BeenenHoid. [Nopo6-
Hble BONPOCbI 0bCyJanncb 1 paHee: BCENPOHUKatoLLMil acup, AnA nepepayn v
pacnpoCTpPaHEeHWA 3NEKTPOMarHUTHbIX (M, BO3MOKHO, rpaBUTALMOHHbIX) B3anMO-
peiicteuii (P. [lekapT), HeBECOMbII TENNOPOA, KaKk NpUYMHa TEMNOBbIX ABAEHWIA
(A. NaBya3be), D-BewecTBO, AnA 0O6bACHEHWA aKTMBHbIX ABNEHWUii Bo BceneHHoi
(B. AmbapuymsaH) ...

Yxe noutun cTo net obcyxpaerca npobnema xonofHoi temHolt Matepumn (TM)
He 6apMOHHOrO MPOUCXOMKAEHNA, KOTOpasA AOM¥HA CYLLEeCTBOBaTb B ranakTuKax u
MEMKAY HUMWU, Urpas BamHYO po/b B AWHAMUKE CMUpanbHbIX ranakTuk [2], B au-
HamMuKe cKonneHuit ranaktuk [1,3], B BO3HNKHOBEHUM ranakTuk 1 chopmMmMpoBaHuy
KpynHomacLuTabHoli cTpykTypbl [4]. MNpennonaraerca, 4Tto TemHas maTepua fonon-
HAET Ha YeTBepTb maccy BceneHHoil pna obecneyeHns ee 3aMKHYTOCTM COrnacHo
CraHnpaptHoii Kocmonoruueckoit Mogenm [5].

TemHaa matepusa ponxHa obnapatb KpaiiHe HeoOblYHbIMM CBOWCTBaMM, MO-
CKO/bKY OHa He NMepeHOCUT 3NEKTPOMarHUTHOro B3auMOAeicTBMUA 1, abCcontoTHO
HeBuauma. Ee npepgnonaraemoe cyliectBoBaHue MOHO 6bino Obl NoaTBEPAUTH
NULLB NO rpaBUTaLMOHHBIM 3dpdPeKTaM B ranakTuKax v CKOMNEHUAX ranakTuk.

Hado nonazame, ymo memHaa mamepus 4pe3sbi4aliHo cmabunbHa.

Mo npencraBneHMAM aBTOPOB 3TOW rMMNOTE3bl XONOJHAA TEMHaA MaTepus Co-
cTouT M3 maccuBHbix Yactuy, (WIMP), koTopbie B3avmopeiicTBYIOT TONbKO Yepes
rpaBuTauuto u cnaboe B3aumopeicTene. bbino NnpeanoxeHo orpoMHoe KOnMYecTBo
mogjeneil AnA TEMHOW maTtepun. DTU MOAENV OXBaTbIBAOT LUMPOKMIA AManasoH
macc, 3apAgoB U KanmbposouHblx rpynn [6]. B HepaBHel pabote [7] yacTvuam
TEMHOI MaTep1K NPUMNUCHIBAETCA LOMOMHUTENbHAA CUia, NPONOPLMUOHabHaA KBa-
ApaTy CKOpPOCTU, Y4em-TO HamoOMWHaoLLaA MarHUTHYIO cuny 1 obecneymsaroLee
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oTTankuBaHve mexay Humu. OpHaKko Bce 3TU MOMbITKU He NPUBENU K 3aMeTHbIM
pesynbTaTam.

2. HecocmoamedbHocmb udeu memHoli mMamepuu

A) MNpepnonoxenune, 4yto WIMPs coctoat n3 akcoHos [8-10], onposeprHyTo
pabotamu [11-14]. [eiicTBUTENBHO, aKCOH - 3TO 6030H C HyNeBbIM CMUMHOM, a BCe
MaccoBble 6030HbI HeCTabUnbHbI.

b) Jltobas matepusa coctout M3 wactuy. Ecnm TM coctouT M3 nENTOHHbIX
WIMPs, 10 oHM pon#Hbl ObITb O4eHb CTabunbHbIMM W HeliTpanbHbIMKU. Ho 31O
03HayaeT CyLL,EeCTBOBAHNE HOBOIW CeMbW OCODbIX NeNTOHOB. DTO HapyLUUT CHMMe-
Tputo anekTpo-cnaboii Teopun BaiiHbepra-Canama [15] poctoBepHOCTb KOTOpOIt
HE BbI3bIBAET COMHEHMWIA.

To, 4TO YacTuubl TEMHOW MaTepun [ONMHbI ObiTb OYEHb TAMENbIE NEMTOHbI,
MPOTMBOPEYNT Takme OCHOBHOMY paKTy (PU3MKM 3NEMEHTApPHbIX HYacTuL, - Yem
TAMENnee yactuua, tem bonee HectabusibHa OHa.

Moatomy moxkHo yTBEp#aaTb, 4To WIMPs He moryT 6bITb nentoHamu.

B) [aHHble HabntogeHwnii, pna nHTepnpeTaLumn KoTopbix NoHagobunacb maea
TEMHOIA MaTepun, MoryT ObITb 06bAcHeHbI 6e3 npusnedeHna TM.

lpomsaxeHHaa ¢popma Kpusbix spaweHuli cnupanbHbix eanakmuk [16-18]

B paborte [19] 6b1n0 nokasaHo, 4To Habntogaemas npoTtAmeHHaa hopma KpUBbIX
BPaLLLeHNA CnupanbHbIX ranakTMK MOmeT ObiTb 06bACHEHa BbIMETaHWEM rasa oT
WX LEHTPOB, YTO TakMe crnocobcTByeT hOPMMPOBaHMIO CNMPaNbHO CTPYKTYpbI.
Tak 4TO cnMpanbHble ranakTUKN He HYMKAAKTCA B MPUCYTCTBUW TEMHOW MaTepuu.

TemHas mamepua He cyuwjecmsyem u 8 palioHe MneyHoz0 nymu

K Takomy 3akntoueHuto npuwnu asTopbl paboTbl [20] ykasas, 4Tto chopma
Habntogaemoro pacnpegeneHma crnyTHuKos MneyHoro myTm HecoBMecTMMa C UX
CBA3bIO C TEMHOI MaTepueil.

TpyoHocmu Kocmonoauyeckoli .-CDM Teopuu [21]

TexyLian ctaHfapTHaA MOAENb KOCMOOrM TpebyeT CyLLLeCTBOBaHUE [BOHbIX
KapnnKoBbIX ranaktuk. [Npy 3TOM JONMHbI CyLLLECTBOBATb ABa TWMa KapaUKOBbIX
ranakTUK: KapiMKOBble ranakTuku ¢ npeobnapaHmemM nepBUYHOI TEMHOI MaTepum
(Tvn A) n npunuBHo-kapnukosble (Tun B) ranaktukn 6e3 TM. Kapaunkn tuna A
OKPYatloT X03AnHa NpUbAN3NTENLHO ChHEPUYECKU, B TO BPEMA KaKk Kapanku Tuna
B ob6blyHO KoppenupoBaHbl B cha3oBom npocTpaHcTBe. Kapnuku tvna B pon-
Hbl CyLLecTBOBaTb B Nt0boi Kocmonorunyeckoit Teopun. Habntopaetca, ogHako,
TONBKO OJVH TWUM KapiWKOBbIX ranakTuk Ha guarpamme Tannu-Puiiepa. CnyTHu-
KoBaa cuctema MneuHoro [yTn obpasyet obLLMPHYIO ha30BO-NPOCTPAHCTBEHHO-
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KOppenMpoBaHHYIO CTPYKTYpPY, KOTOpaA BKIIOYAET LLAPOBble CKOMIEHUA, 3BE3Hble
1 ra3oBble NOTOKW. [lpyrve ranakTvky Takie UMEHOT CNyTHUKOBbIE CUCTEMbI C ¢ha-
30B0I1 Koppenauueil. CneposaTtenbHO, MOXHO YTBEPHATb, YTO TeOpema O ABOWHbIX
KapMMKOBbIX ranakTukax onpoBeprHyTa HabnogeHuamu.

ABTop pabotbl [21] nogHMMaeT MHOrMe BadHble BOMPOChI TEMHOW MaTepun u
nokasbIBaeT, YTO Tak Ha3biBaemasa Jlambaa-CDM kocmonornyeckasa mogenb UMeeT
CNULLKOM MHOIO HELOCTATKOB YTOObl KOPPEKTHO onucaTb AeliCTBUTENbHOCTb.

Hynesbie pe3ynemamsi no obHapyxeHuro memHol mamepuu

MexpyHapoaHas rpynna yuyeHbix LUX, KoTopas ycTaHoBMNa BbICOKWE Npepe-
Nbl YYBCTBUTENBHOCTU K TEMHOI MaTepum, coobLuuna o HyneBbix pesynbTatax AnA
WIMPs ¢ maccoii 50 GeV/c? [22]. HyneBble pe3ynbraTbl SKCNEPUMEHTOB B 06nacTm
ManbIix macc bbinn npoaHanusupoBaHbl B pabotax [23,24].

3. Y4em nanu4ua nycmom B pacnpedeneHuu 6apuoHHoii maccbl
Moxiem pewumb npobnemy 3amsHymocmu BcenenHoli

BceneHHaa nonHa nyctot, KoTopble npeacTaBnAloT coboii obnactu ¢ ropaspo
MEHbLLVM KONMYECTBOM ranakTuK, 4em obnacTu, oKkpymatoLme nycToTbl, NpeacTas-
NAOLME ranakTUYecKue NUCTbl U CTEHKU, MPOCTUPAIOLLMECA HA MHOTVE AeCATKN
meranapcekoB. Co BpemMeHeM, Korga nycToTbl PacLUMPAIOTCA, MaTEPUA CHUMAETCA
MEKAY HUMU, N INCTbI, CTEHKU W BONIOKHA CO3Jat0T rpaHuLbl nycToT. ABTOpbI [25]
coobLunm o cpepHem pmametpe nyctoT nopagka 57 Mnk, a B [26] coobuiaerca,
4TO MAOTHOCTb Macc MyCTOT Ha MOPALOK HUMe OOLLEeil cpefHell NNoTHOCTK.

CpepnHaAsA NNOTHOCTb CTEHOK U NMCTOB cocTasnAeT He MeHee 3 1028 kr/m® [27],
4TO HAMHOTO MeHbLLIE KPUTUYECKOIA NNOTHOCTU, onpeaenaemoit no dopmyne

o, = 3HY/8nG.

OHa oueHusaetca kak p_ = 102° wr/m®. OpgHako aTa cbopmyna monydyeHa B
npeanonoXeHnn ob ofHOPOJHOCTU pacnpefeneHns Maccbl, U 4TO MOCTOAHHAsA
Xabbna (H) nosctopy umeet ogHoO U1 To e 3HaveHne. Ho noctoaHHaa Xabbna nume-
€T pa3Hble 3HaYeHMA OJIA ranakTWK BHYTPW MyCTOT M OTINYAETCA AJIA ranakTuK B
CTEHKax M INCTax M3-3a Pa3HOCTU NeKYNAPHbIX CKOPOCTel ranakTuk.

PacueTr ¢ ogHOpPOAHBIM U N30TPOMHbLIM CPEPUYECKN-CUMMETPUYHBIM P U C
MOCTOAHHbIM 3HayYeHVeM H nmeeT cMmbicn TONbKO B HaYalbHOW CTafuu paclumpeHuna
BcenenHold, Korga nnoTHOCTb Obifa HaMHOro 6osbLLe, YeM €€ 3HAYEHWE B JIOKASlb-
Hoil BceneHHoii. MockonbKy ranakTuku Bce bonblue n 6onblue NpUTArMBatOTCA K
NMCTaM U CTeHKaM, NIOTHOCTb CTEHOK U NINCTOB JOMKHA PE3KO YBENUYMBATLCA CO
BPEMEHEM.

YunTbiBaa TOT pakT, YTO P HAMHOro 6OMblLE Ha rPaHMLLAX MycTOT, PAaCCMOTPUM
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nycToty paguyca R, OKpyMeHHYI CTEHKOI TONLLMHOW r, HaMHOro MeHblueii R.
Macca cteHkn coctaBut

M = 4mpR?r

rae p - NNoTHoCTb mMaTepun B cTeHe (3 x10-28kr/m3).
lMoTeHuManbHasA 3HEPruA ranakTUku Maccbl m B CTeHke byaet

U = - 4nGpRrm,
a NofHaA 3HepruA ranakTUKM B CTEHKE -
E = mv?/2 - 4nGpRrm,

B KOTOPOi1 V - NEKYNAPHAaA CKOPOCTb ranakTUKK.
Yr106bI MMeTb cBA3aHHYO cuctemy, £ fomxHa 6bITb OTpULLATENBHO, T.€.

v = (8GR pr)"?

B KOTOPOM R_ KpuTuuecknii paguyc, KOToporo MomeT goctudb R B xopme
3BoNtOLMN. 3AECh MOMHO OLLEHUTb HUKHIOIO rpaHuuy v. Monaras 2R = 57 Mpc,
n npuHumas r = 7.1 Mnk [29] pna HuxHEn rpaHuLbl NEKYNAPHOI CKOPOCTM nony
4uM 3HayeHne v = 313 KmM/c, 4TO MMeeT NOPAAOK BENNYMHbBI MEKYNAPHbIX CKOPOC
Teii ranaktuk B MecTHoii rpynne. B pabote [30] coobiiaetca, 4to ranaktmku,
orpaHuumBatole MecTHyto [lycToTy, MMEOT MeKynApHblE CKOPOCTM MopAAKa
+300 Kwm/c. YunTbiBas, 4To p MOMET UMeTb BonbLUee 3Ha4YeHWE, U3-3a TOrO, YTO ra-
NaKTUKN MOTYT COAEpMaTh ra3 BOKPYr cebA, HUMHAA rpaHuLa MOKeT ObITb bonblue,
HO Toro e nopsagka. [lelictButenbHo, aBTopamun pabotbl [31] HepaBHO 0bHapy:KeH
OrpOMHbIIi pe3epByap ropAYero rasa, copepallero 60nbLLIOe KONMYecTBO BOLO-
popa u kucnopopa, Bokpyr MneyHoro lNytu. 3ToT rasoBblii opeon npoctupaertca
Ha pacctosaHue 6onee 100 knk. BepoAaTHo, 3TOT ra3 ABnAeTCA OCTaTKOM NepBOHa-
YanbHOro rasoBoro obnaka, U3 Kotoporo cpopmuposanca MneuHblii NyTb.

Bokpyr Bcex ranakTtuk pgoneH cywectsoBatb ras. O6 atom cBupetenbcTByeT
Hanuyve ropaYero rasa B ckonneHuax ranaktuk [32]. Takme moryT cyluecTBoBaTb
MHOrO Kap/MKOBbIX ranakTuK, KOTOpble Moka He nopaarotca HabnopeHnam. B pa-
6ote [33] coobuuaeTca 06 oTkpbITUM cnaboro cnyTHUKa MneuyHoro Mytu. Cneposa-
TENbHO, NeKyNAPHble CKOPOCTU ranakTuk mMoryT 6biTb 6onblue 313 Km/c.

BaxHo nopyepKHyTb, 4TO Apyrue nekynApHble CKOPOCTU UMEIOT TOT e Nops-
OOK BeNuYMHbl, 4TO U NpuBefeHHaA Bblwe oueHka. Hanpumep, Mneynbliii lyTb
ABUKeTCA B CTOPOHY ckonneHus [lesbl co ckopocTbto okono 300 kw/c, a MecTHoe
CBEPXCKOM/EHNE - B CTOPOHY cBepxckonnenua Mmppa-LieHTaBp co cKOpoCTbo OKONoO
500 km/c [32].
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4. 3akKnroyeHue

/3 Bbile npuBeaeHHbIX paccyAeHuii C YBEPEHHOCTbIO MOMHO 3aKNOUMTb,

4TO HET HMKaKoIl NOTpebHOCTM B TEMHOI MaTepun Ana obecneyeHna 3amKHYTOCTH
BcenenHoii. [Tomnmo ra3os, OKpyatoLLMX ranakTUKKM, MOTYT TaKKe CyLL,ecTBoBaTb
MHOeCTBO HEODOHapyMeHHbIX KapiMKOBbIX ranakTuk. [lokasaHo, YTo nekynAapHble
CKOPOCTU ranakTMK B cTeHax JloKanbHOWi rpynnbl MMeT MOPALOK BEANYMHbI
CKOpPOCTEi1 ranakTuk, HeobxoauMblIx AnA 3amblkaHna BceneHHoid.
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IS THERE A DARK MATTER?
M.G.Abrahamyan
Yerevan Haybusak University, Dep of Medicine

Abstract The question of the existence of dark matter is discussed. It is shown that
the existing baryonic mass is sufficient to explain the observations without the involvement

of dark matter, and that there is no need for dark matter to ensure the closure of the
universe.

Key words: dark matter, Universe, peculiar velocities, baryonic mass
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SOME MATH CONSEQUENCES FROM THE LIQUID FLOW IN
DUCTS OF RECTANGULAR CROSS-SECTION

M.G. Abrahamyan
Yerevan Haybusak University, Yerevan, Armenia

Abstract: The laminar flow, of a viscous Newtonian fluid, in ducts of rectangular cross-
section is considered. The Saint-Venant solution of Poisson’s partial differential equation
is used to calculate Poiseuille number values whatever is rectangles aspect ratio. The
rectangle equivalent to a circular cross-section for energy dissipation through viscous
friction is established.

Key Words: Rectangular ducts, Poisson’s equation, Saint-Venant solution, viscous
friction.

1. Introduction

Pipes used in most applications always have a circular cross-section. For
this the Poiseuille law/equation is used to calculate the pressure drop produced
by a liquid flowing in a pipe in the laminar flow regime. Wide application of the
Poiseuille equation use for description of blood circulation in a circulatory sys-
tem. As the blood flows through the circulatory system, the pumping energy of
the heart dissipated on the expansion and contraction of the arterial walls and
viscous friction in the blood groove. The pressure drop in the Poiseuille law is
proportional to liquid flow-rate, Q:

2. "
In Engineering, this relationship is expressed using dimensionless numbers:
The Fanning friction factor ( (f/2) and the Reynolds number (Re):

f_ 8
2 Re 2
With
vD
£=TT“’2 and Re =22~ 3)
2 pv n

In equation (2), D(m) is the pipe diameter, 7,,(Pa) is the wall shear stress
due to liquid friction on pipe wall. In the case of the perfectly symmetric circular
cross-section, its value is identical whatever is the position along the perimeter
giving the local value Tw equal to the mean value 7,,. p(kg.m™3) is the liquid
density and D(m. s~ 1) its mean velocity calculated from the flow-rate Q (m?>.s™1)
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measurement using U = (/S where S(m?) = mR?is the cross-section area. From
a balance between pressure drop AP (Pa) and viscous friction on pipe wall, it is
possible to obtain a simple relationship between T, and AP:

APD
Ty = T (4)

The last parameter involved in equation (3) is well-known Newtonian liquid
dynamic viscosity n(Pa. s).

Finally, in equation (2), terms Ty and p¥? are both energy concentrations,
respectively energy dissipated by viscous friction and kinetic energy introduced
in the liquid by the pumping system. From these considerations, dimensionless
number f/2 represents the percentage of energy concentration dissipated by
the liquid at pipe wall.

From equation (2), we can form the product:

f/2 Re = Po )

The dimensionless quantity Po is Poiseuille number. In the case of pipe flow,
Po = 8.

Now, the question is what is the situation when a duct has a non-circular
cross-section?

As reported in [1] source book, and experimentally or numerically verified
hv numerous authors [2], generally Po # 8. Moreover, as recently showed in [2],
Po yalues could explain critical Reynolds number values for the change in the
flow regime from laminar to turbulent.

The objective of this paper is to recall how Po values are obtained from Pois-
son partial differential equation (PDE).

2. Theory of Flow in Rectangular Ducts

Considering Cartesian coordinates (x, y, z) with origin at the centre of the
duct of rectangular cross-section, the fully established laminar flow of a Newtonian
liquid is described by the following well-known Poisson equation:

0%v, 0%v, AP
T =0l ©)
0x dy nL

Solutions of this PDE depends on the boundary conditions (Dirichlet problem)

and the general case of rectangles with aspect ratio b/a can be solved by use of
Saint-Venant method [3] giving the velocity field: v =(x, y) :
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160Pa2 <5 (—~D@2(  ch(5zy)  nm

This equation allows components of wall shear-rate. For example, the wall
shear stress along the side length a is
+00

dav, 8APa 1 12 nmb nmx
= - - (= =r 22 (8
7,(X) =1 <6y> ) 2 Z nz( 1) th 5 cos( Za) (8)

y=b n=135...
The maximum value of T, (X) is obtained for x = 0, giving:
+o00
8APa nmb

max — _ n+1/2 9
T = — n:gs S (=) th( = ) (9)

If we consider the limit case of infinite parallel plates giving b>>a, we obtain:

+o00
8APa 1
W= ) O (10)
n=1,3,5,..

The average wall shear stress can then be calculated using classical integral
mean value: the mean value of wall shear stress along the same side, we obtain:

a +o00
1 16APa 1 nmb
t=g [meode= 5 S v (52 1
0 n=1,3,5,...

Considering now b>>a gives:

16APa <> 1 . 16APam® APa
> =

w= "3 BL 32 2L
n=1,3,5,...

Reporting this result in equation (11) gives:
w106, 14849,

T 2 (13)

This result clearly shows that Catalan’s constant is proportional to 72 which

is an irrational number and then it could be considered as a proof of Catalan’s

constant irrationality.
We can also calculate from equation (7) the velocity mean value:

_ _3280Pa2 O 1 2a  (nmb
v_abff v,(x,y)dxdy = V= ET _;5 F(l_% th<2a>)(14)
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to finally obtain:
= =— (15)

Which is the analogous of relation (2) for the case of rectangular ducts. From
knowledge of T and v, we obtain:

m*h?

1 nmh (16)
8(a+b)2Yie (1 nﬂbth( ))

n4—

Po =

It is now interesting to evaluate this last result for different aspect ratios b/a.
The first elementary case is of course the square cross-section giving b = a.
Equation (16) reduces to:

7T4

1 2 nm (17)
3254 55,7 (1—ﬁth(7)>

Considering now, the well-known mathematical result coming from Eul-
er-Riemann zeta function knowledge:

Po =

31 ot
Z n* "~ 96 (18)
n=1,3,5,...
We obtain:
Tt
Fo= Tt 64 oy 1 s (19)

3 T Ln=135..,5 th(nz)
Finally, we obtain the Po value for a duct of square cross-section shape:

7.[4
Po =— — 71135 ... (20)
%—% 0.92167516

This theoretical result is in perfect agreement with experimental results ob-
tained by many authors [2] and with the value reported in [1] source book.

Let us now consider the other limit case described above i.e. the plane Poi-
seuille flow obtained for infinite parallel plates. As previously reported, this highly
symmetric case gives a well-known value of Poiseuille number: Po =12 .

If we consider b>>a in equation (16), we obtain:
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m# m#

Po = o 1 = po =12 (21)
8 n=1,3,5,...F 8 96

Remarkably, this result is in perfect agreement with both experimental and
theoretical results reported above. Moreover, it shows that Saint-Venant solution
of Poisson PDE, established for elasticity theory [3], is of great importance for the
study of laminar flow in rectangular ducts. Equation (16) established for aspect
ratios b/a varying in the range 1 (square) to +oo (infinite parallel plates) is then
of major interest for all these geometrical shapes.

It's known that Poiseuille number, for these shapes, changesin the interval
7.1135... < Po < 12 and this result is in perfect agreement with equation (16).

This result clearly demonstrates that every value of Poiseuille number are
possible between 7.1135... and 12. Particularly, it exists an aspect ratio b/a, which
gives Po = 8 like in pipes. Numerical calculations performed with equation (16)
gave

b/a =2.2693...

This result signifies that there exists a rectangle having the same energy
dissipation through viscous friction and this rectangular duct has an aspect ratio
b/a =2.2693...

3. Discussion

Above results, give an equivalence between rectangular and circular geom-
etries in terms of energy dissipation: energy dissipation by viscous friction of a
Newtonian fluid, the equivalent geometry for a pipe of circular cross-section is
a rectangular duct having an aspect ratio b/a = 2.2693.... This result could be
extended to others geometries like triangles. It is known that for an equilateral
triangle, Po = 20/3 and stretching of this triangle giving isosceles triangles in-
creases Po values until it also reaches Po = 12 for an infinite triangle comparable
to infinite parallel plates [2]. In that sense, there also exists a triangle for which
Po = 8 meaning a triangle equivalent to a circle. We can then propose the fol-
lowing conjecture:

For any compact convex shape, there exists a non-regular geometry giving
Po = 8 and then giving an equivalence with circular geometry in terms of me-
chanical energy degradation by viscous friction.

Considering the membrane deformation problem giving by Poisson’s PDE,
equation (6) is clearly its analogous for the laminar flow of viscous liquid in a duct
of arbitrary cross-section. The Saint-Venant solution given by equation (7) gives
the velocity field, which depends on boundary conditions i.e. the shape of the
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duct cross-section perimeter. In the case of a pipe with circular cross-section, the
high symmetry allows simple calculations and velocity field has a parabolic shape
according to Poiseuille law. Nevertheless, for polygonal geometries like rectangles
or triangles, shape is much more complicated. However, at the end, calculation of
T,, and U allows a simple dimensionless equation of the same form to be obtained
and this equation involves Po numbers varying in the range 20/3 to 12.

Another consequence of the rectangular approach is the close relation be-
tween Po numbers and the Euler-Riemann zeta function. The problem of {(s)
values for odd integer remains unsolved because at this time, we have no idea
of a closed form for s = 3, 5, 7,... [4] Equation (16) gives properties which could
help approaching a closed form for {(5) .

By considering properties of function th(x), which reaches very rapidly as-
ymptotic value of 1 when x reach sufficiently large values (greater than 10). We
can then consider that for sufficiently high values of ratio b/a in equation (16), the
quantity th(nmb/2a) =1 giving the following relationship for the sum over
odd integers of 1/1°:

— o« (22)

Of course, b, a and Po values are linked together (for example Po = 11 for
b/a =14.8424...) but equation (22) is surely an interesting result for understanding
of {(5) behaviour even if the sum only concerns odd values of n.

4. Conclusion

In this paper, we deeply investigated the Poisson’s PDE describing the fully
established laminar flow of a Newtonian fluid in a duct of rectangular cross-sec-
tion. We used the Saint-Venant solution, established for torsion of prismatic bars
to obtain the velocity field whatever is the rectangle aspect ratio b/a. From this
equation, we showed how Poiseuille number values can be calculated giving a sim-
ple theorem for evolution of 7.1135 ... < Po < 12 when b/a € [1,+]. This
result allowed the rectangle, giving the same value than the circular cross-section,
to be defined with an aspect ratio

b/a=12.2693 ..

We tried to give some mathematical consequences of this approach. Among
them, we conjecture that for any convex shape of non-circular cross-section, there
always exists one having a Poiseuille number value equal to Po = 8.

From Poiseuille equation for rectangular ducts, it follows that Euler-Riemann
zeta function ¢(S) for odd integer s = 5, for summation over odd integers
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n=1,3,5,... can be calculated as proportional to o,

From calculation of both, maximum wall shear stress, and average wall shear
stress, we showed that Catalan’s constant G is proportional to 72 which shows its
irrationality.

Finally, by integrating the velocity field, we found an expression for the ratio
Vimax/V which gave, for the limit case of plane Poiseuille flow, a value of 3/2 in
perfect agreement with fluid mechanics results.
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HEKOTOPBIE MATEMATUYECKUE NMOCJNEACTBUA OT MOTOKA
MNOKOCTU B KAHAJIAX NMPAMOYTOJIbHOIo CEYEHUA

M.T. A6pamsH
Epesanckuli yHusepcumem Alibycak, EpesaH, ApmeHus

AHHomayus: PaccmompeHo 1amuHapHoe meqeHue 8s3Kol HbIOMOHOBCKOU MudKocmu
8 KaHanax npamoyzonbHo20 ceyveHus. Pewerue Cen-Benana ypasHeHus [lyaccoHa 8
YacmHbIX Npou3BOOHbLIX UCNONb3yemcs OnA 8blyucieHus 3HaveHull 4ucna [lyaselins,
He3asucUMO OmM COOMHOWIEHUS CIMOPOH NPAMOY20/IbHUKOB. YCMAHO81eH NPAMOY20/bHUK,
SKBUBA/IGHMHBIU KpyenioMy nonepedHOMy ceyeHuto O/ pACCeAHUA 3Hepauu 3a cyem
BA3K020 MPEHUS.

Knroyesble cnosa: npamoyzonbHble KaHanbl, ypasHeHue [lyaccoHa, peweHue CeH-
BenaHa, sA3koe mpeHue.

nrknuLu3nNkL uSrduoLnd vnainduunku <61Nkuh <NUULLH
nrne UuetUusShuuuul <esuutuLeuer

U.q. Uppwhwdjwt
Gplwup <wypniuwly hwdwuwpwi, Gplwt, <wjwuypwb
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NONLINEAR EQUATION FOR THE SIGNAL TRANSMISSION
BY NERVE FIBER

M. Abrahamyan, Ya. Marinosyan

Yerevan Haybusak University, Department of Medicine, Armenia

Abstract Considering longitudinal flow in the axon plasma and introducing the
substantial derivative, a nonlinear differential equation describing signal propagation along
with the axon fiber instead of the cable equation is established. In contrast to the cable
equation, which gives solutions that distort the profile of the pulse, a nonlinear equation
describes a traveling wave of an unchangeable profile. The speed of the electric pulse
wave, w = 320ya m/s, changes proportionally to the square root of the axon fiber radius, a.

Keywords nervous system, axon, propagation, action potential, differential equation

Introduction

% -

=
0 —

b1 R P ’ e mning%.pownt'ul

resting potential ; o
hyperpolarization
-100 T 1

o1 2 3 4 5 & 7 tms
e 1 Events thel chomderize the Iroasavizsion of 6 Rerve impulse

Analogous to the wires that connect different points in an electric circuit, axons
are responsible for the transmission of information over the nervous system. The
axon, as a part of a cell, separates the internal medium from the external one with
the plasma membrane and any perturbations of a membrane potential (signal)
conducted along the axon. The membrane potential is the result of ionic gradient
currents perpendicular to the membrane.

The following events characterize the transmission of a nerve impulse (Figure
1):

» The resting potential describes the polarized state of a neuron (-70 mV).

» A graded potential is a change in the resting potential in the response to a

stimulus, which causes Na* or K* gated channels to open. If Na* channels
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open, the membrane depolarizes. If the K* channels open, then positive
potassium ions exit across the membrane and hyperpolarizes it (Figure 1).
A graded potential occur in cell bodies and dendrites, and is a local event
that does not travel from its origin.

» Unlike a static graded potential, an action potential is dynamic and capable
of traveling along with a nerve fiber. If a graded potential is sufficiently
large, Na* channels open, and Na* on the outside of the membrane
becomes depolarized. If the stimulus exceeds a certain threshold level -
additional Na* gates open, increasing the flow of Na*, causing an action
potential, which stimulates neighboring Na* gates to open. In this manner,
the action potential travels down the length of the axon as opened Na*
gates stimulate neighboring Na* gates to open...

Cable Equation

Nerve impulses flow in only one direction, accompanied by currents across
and along the axon trunk. Current across the membrane is

| =C dV /dt,

where V=V, -V is the membrane potential C = ke 2mal/b is the capacity of an
unmyelmated cylindrical axon with a Iength ofL( 1m) a membrane thickness
of b= 10 nm, and a radius of @ = 2.5 uym. The length of the myelinated
section is 1.4 mm and the thickness is b = 2um.

In turn, these ionic currents give rise to longitudinal currents that allow the

regeneration of the membrane potential changes in the axon [1]:

= - 0)

Tl'dX ’
where x is the axis along the axon, r, = p/ma® is the resistance per unit length of
the axon plasma.
The propagation of the action potential is described by a well-known cable
differential equation [1-3]:

2av

=22 4 AV )

where A = yabp_/2p, is the space constant and T = ke p,_ is the time constant,

AV = Ve = Vyese = —70mV.
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The evolution of any initial impulse V (x', 0) is given by the integral

o V(x',0)

Vo0 = AV [ [OrE g ) gy @)

412

The nerve impulse describing by this equation changes its form soon during
propagation along with the nerve fiber. For example, for evolution of 3-shape
initial impulse,

V(x,0) = AVAS(x"),

integration leads to

Vix,t) = AV[% + \/% exp(— :;22)]’ (4)

that describes an ink drop diffusion in water, hence the nerve impulse spreads
in space-time, distorting initial form, therefore the transmission information.
Therefore, the transition of information through the nerve fiber should be
occurring by a pulse-wave mechanism that does not change its initial shape.

A new equation for the signal transmission

Because of longitudinal current, a flow of substance takes place along the axon
plasma with an effective speed

z 6V
u = ( Hi l)
Zu; ax
where p. is the molar mass of i type ion and U, is corresponding mobility. The
mass flow in the axon plasma requires the use of substantial derivative,
d _ 9 ]
AT

instead of partial %, in the left hand side of the cable equation (2).

2
2 y(‘wj 2y )
ox ox

where the constant parameter y = t2pU/N2p. characterizes the longitudinal flow
of substance.
Introduction of dimensionless running wave variable ¢ = (x - wt)/\, where w is
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the speed of transmission of an electric signal (potential change) over the nervous
system, gives ordinary nonlinear differential equation for perturbed potential

VTV GOV + AV =0, (6)

where prime means derivative with respect €.
The general solution of nonlinear equation (4), considering w = 1/t is:

Ve = ¢ - % v %lnCosh%«/l—4yAV(§+Cl). ()

For the intensity of electric field corresponding to generated potential (5) we
obtain

E()= —CZI—V :%[l—«/l-47/AVTanh%«/l-4}/AV(§+C1)]. (8)
29 v
E(&) Taking into account the following
™ boundary conditions:
V(0)=V__ and V’(0) = 0, (9)

peak .
For constants C, and C, we obtain:

= -1 1

2
C,=———Tanh' ———,
N YN o J1-4AV

V /
C, zﬂ_Lln 1_L‘
AV AV 4yAV

With the use of numerical values
5 w g of parameters [4,5], we can establish
"~ the profile of the electric intensity in
the running wave (Fig. 2).

Figure 2. Profile of eneympuy pulse
propagation along sumx an axon fiber

Conclusion

Considering the longitudinal flow in the electrolyte of an axon plasma and
introducing the substantial derivative, we have established nonlinear differential
equation (3) describing signal propagation along with the axon fiber as a running
wave without changing its profile in contrast to cable equation (2). The solution to
this equation is obtained in the form of a running wave. The speed of this wave is
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A | ab
w=—= ﬁ_”O\/—m (10)
T PPk &g

which changes proportionally to the square root of the axon fiber radius, a.
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HENMHEWHOE YPABHEHUE MEPEJAYU CUTHAJIA HEPBHbBIM
BOJIOKHOM

MapTtuH A6paxambsiH, flHuHa MapuHocbAH

Epesanckuli yHusepcumem Alibycak, MlHcmumym meduyuHsl, ApmeHus

Ab6cmpakm Yyumeisaa npodosbHbIl MoK 8 naasme aKcoHa 800/b HEPBHO20 CMBOo/Aa
ycmarosneHo HenuHeliHoe dugbgbepeHyuansHoe ypasHeHue, onucbisaroujee pacnpocmpa-
HeHue cueHana 800/b HEPBHO20 BOSIOKHA BMECMO KabesbHO20 ypPAaBHEHUS, YCMAHOBJIEH.
B omnuyue om kabenbHo20 ypasHeHus, Komopoe daem pelueHUs, Komopble UckKaxarom
npogpunb umnynsca, HenuHeliHoe ypasHeHUe onNuUCbIBaem BOHY HEU3MEHHO20 NPOGhUIIA.
Cropocmb 80/1HbI anekmpuyeckozo umnynsca, w = 320ya m/c, usmeHsemca nponopyuo-
HanbHO KBAOPAMHO20 KOPHA paduyca Hep8HO20 BOIOKHA, a.

L3UMMU3htL UuLruetsLNAY URAULSULP SUrUouvuL N
qoU3hL cuduuvurmu

U.Uppwhwdjwt, Sw.Uwphtunujwt
Gplwbh <wypnwuwly <wdwuwpwb, Pdohwlwb ptiupphiypnin

Udihnthmd Ujwpnuypti whunuyuwquuynd Gphuybwlwl hnuwbtiph hwpdwndwdp
utpwgiwé | Lilppwlwt pdwynyup pwpwéndp blwpwagpnn ns qéuyhti nhplpbtg-
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SYNTHESIS AND TOPOLOGICAL STUDY OF GRAPHENE
LAYERS

Narek Margaryan

National Polytechnic University of Armenia, Yerevan
Yerevan Haybusak University, Armenia
A.l. Alikhanyan National Science Laboratory, Armenia

Abstract Synthesis procedure and AFM spectroscopy of fractal graphene layers is
presented in this paper. Topology of layers is studied using atomic force microscopy.
Distribution of thickness of layers is discussed.

Keywords: Graphene, Atomic force microscopy.

Introduction

Graphene layers and related carbon nanostructures, such as carbon nanotubes
and carbon quantum dots, have aroused wide interest in science and engineering
due to their unique physical properties and application potential [1-6]. Production
of graphene layers by a simple low-temperature method is the goal of many studies
[7-11]. The methods, based on exfoliation and self-organization processes, are
especially interesting [12-14]. The main advantage of these methods is that there
is no need for high energy while obtaining graphene. Indeed, the formation of
graphene using this method basically does not require the creation of chemical
strong o-bonds in the graphene plane. There is only a need to break the fragile
m-chemical bonds between the graphene sheets, which are forming highly oriented
pyrolytic graphite (HOPG). In turn, it is shown [1, 15] that nanostructured carbon
layers, obtained by such method, have fractal structure, because the process of
forming of these layers is accompanied by self-organizations at nano and micro
levels. So, it is important to study surface topology of these layers

. Synthesis procedure

Graphene layers, presented in this research, were produced by a simple law-
temperature method. At first, the method is based on exfoliation of HOPG powder
in solution of water and acetone in corresponding proportions. Ultrasonic waves,
having 55 W power and 40 kHz frequency, were used to promote the liquid
phase exfoliation of the graphite particles dispersed in the solution (Fig. 1a). As
known, HOPG consist of atomic layers which are connected by fragile m-chemical
bonds, meanwhile the carbon atoms in the layer are connected by strong chemical
o-bonds. Ultrasonic waves cause spinning deformation between graphite layers
and destroy mentioned fragile m-bonds, whereas o-bonds remain stable. Thus a
colloidal solution is formed which contains exfoliated graphene flakes. Applied
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B

Vsrasonication

Fig. 1 (a) Liquid phase exfoliation, (b) joining of graphene flakes.

ultrasonic waves have one more important influence on the production process.
Being affected by ultrasonic waves and having super hydrophobic nature, exfoliated
particles (grapheme flakes) avoid from water molecules and group forming holistic
layers (Fig. 1 b). Joining flakes form similar bigger flakes and so on. So, self-
similarity and fractal geometry are inherent to this layers. According to work [15]
surface and optoelectronic properties of such films are certainly affected by these
fractal regularities.

Fig.2 AFM image of the formed layer.

The graphene layers formed in the process described are transparent and
difficult to detect on the surface of the solution with the naked eye. To identify
them, the surface of the solution is illuminated with light from different angles. The
surfaces of the solution and of the formed layers shine at changing angles. Thus,
due to reflection of light from the surfaces, it is possible to notice the layers of
graphene. After detection, Obtained layers are removed from the solution surface
and deposited on various substrates. Depending on task, silicon, sapphire (AlQ,),
monocrystalline salt (NaCl) and specially prepared plastic substrates are used to
carry the graphene layers. Obtained films are so strength and elastic, that they
keep their continuity and stay holistic, when removing from the solvent. Then,
substituted on the substrate, graphene layers get rid of remnants of the graphite
powder. Thus, single-layer and multilayer graphene sheets are obtained.
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2. Atomic Force Spectroscopy

Topological analysis deserves special attention in the study of nanofilms and
other low-dimensional structures. It allows you to identify the geometric features
of the studying objects. Atomic force and scanning electron microscopes are best
suited for such research [1-5].
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Fig. 3 Linear scan analysis (a) and thickness distribution of
graphene layers (b).

The topology of graphene layers taken directly from the surface of a colloidal
solution and deposited on the surface of silicon is studied using an atomic force
microscope (Fig. 2). The formed film has continuous, smooth and quite wavy
surface, as it is shown on the AFM image. The boundary of the film is rather
splintered and irregular. This is also associated with fractal nature of the layer,
which is formed by joined flakes. Any AFM image is set of huge number curves.
So, the line scan analysis, which separates one of the curves, is a good method of
estimation of film thickness at the borderline. The line scan analysis by direction of
the green line on the Fig. 2 shows that local thickness of the layer is approximately
0.35 nm (Fig. 3a). This is typical thickness for epitaxial graphene layers. The
histogram of the distribution of the layer thickness is built up as another method
for estimating the thickness (Fig. 3b). As shown, the distribution peak is located
at a thickness of 0.35 nm. The result, obtained by the histogram, is in line with
that of line scan analysis.
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NMOHATUE O BUO - MATHETUTAX

"ToHosH I A., '"MxuTtapsH PI., 2MyrveusH A.B., 20OranucsaH A.LL.

'EpesaHckuli YHusepcumem “Alibycak” kagbeOpa mamemamuku u ¢busuku,
2ETMY um. M.lepayu, kagpedpa “MeduyuHckoli ¢pusuku”

Pestome: Bsooumcs noHamue buomazHemuma. CywHocme e2o cocmoum 8 Hanu4uu
8 MHO20KIEMOYHOM MUBOM Op2aHU3ME KPUCMAnIos (heppomMazHUmMHO20 COeOUHEHUS:
mazHemuma. Takol kpucmann 8 nocmosaHHom MIT ucnbimbisaem 3HayumensHbil, Ha
MHO020 nopAOKos bonbwiuli, 4em 8 ciayyae OUAMAazHemuKos, 8pauwjamesnbHbili MoMeHm.
MexaHu3m npuzodeH 0na obbAcHeHUA peyenyuu nocmosaHHo2o M.

Knroyesbie cnosa: MI1 - mazHumtoe none, KT - aHepeusa mennosbix ¢pnykmyayudi.

B Haweii npepbipywieii pabote [I - 2] 6binM npepcTaBneHbl HEKOTOpble
cpusmnyeckmne npobnembl sHeprum KT B marHuTobronorum.

OpHa U3 aKkTyanbHbIX npobnem - upea 6uomarHeTuta B OMONOrUYECKMX
cuctemax. Bce BelecTBa B TOI UM UHOI Mepe NPOABAAIOT MarHUTHbIE CBOWCTBA.
[lnamarHeTnkn 1 napamarHeTMKM HamarHU4MBaloTCA, T.e. NPUObpPeTaroT MarHUTHbIN
MOMeHT BO BHelwHem MI1. PeppomarHeTnku obnaparoT CamoNpoU3BONbHOM
HaMarHM4YeHHoOCTblo. B oboux cnyyasx MarHUTHbIA MOMEHT [ HamarHU4YeHHOI
yacTuLbl, B3aMMOAENCTBYA ¢ BHeLHUM MI1, Bbi3biBa€T MeXaHUYECKNI A MOMEHT

d ..
M=—(—IUH) nnn M=IL[><H
do
CTPEMALLMIACA NOBEPHYTb YacTULy B COCTOAHWE C HAUMEHbLLIEN SHEpPruein. ITomy
NPenATCTBYIOT CyyaiiHble Cuibl TEMNOBbIX BO3MYyLLEHWIA cpeapl. [py onpeaenen-
HbIX YCNOBUAX, KOFAa MarHUTHbIE CUMbl, [EACTBYIOLLME Ha BpaLLaTeNbHYO CTeNeHb
cBobofbl, COOOLLAIOT el SHEPruto Nnopaka CPeAHEN IHeprumn TennoBbix hAyKTy-

KT

_—

2
nepectaeT bbITb MONHOCTLIO XaoTU4eckoii. [loaBnaeTca HanpaBneHve nNpevnmyLLe-
CTBEHHOI1 OpPUEHTaLMK, YTO B NPUHLIMNE MOTNO Obl NPUBECTU U K BUonornyeckomy
OTK/NKY, €CiM OPUEHTUPYIOLLMECA YacTULbl KakuM - TO 0bpa3oM BKMHOYEHbI B

MeTaboNNYECKYIO CUCTEMY OpraHu3ma.
3pechb cnepyet BblAennTb paspabaTbiBaemyto MHOTMMM aBTOpamm uaeto bromar-
HeTuTa. CyLLHOCTb ee COCTOMT B HaMYMN B MHOTOKNETOYHOM ¥MBOM OpraHu3mMe
Kpuctannoe ¢eppo-MarHUTHOro CoeAuHeHna, MarHeTuTa. Takoil Kpuctann B Mno-
ctoaHHOM MI1 UcCnbITbIBaET 3HaYMTENbHbIN, Ha MHOTO MOPAAKOB 6ONbLUMIA, Yem
B Cllyyae [MamarHeTMKoB, BpallaTeNbHblii MOMeHT. [103TOMy OH MOMEeT okasaTb
[aB/ieHMe Ha COOTBETCTBYOLLMIA BnuskopacnonoxeHHblii peuentop [3,4]. llo -

auuii Ha ogHy cteneHb cBobofbl opueHTa-LuA NofobHbIX YacTul, B cpene
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BUAMMOMY 3TOT MexaHW3M AeliCTBUTENbHO MMeeT MecTo. KpucTannbl marHetuta
obHapyeHbl B MO3re HEeKOTOpbIX MTHUL, KOTOpble, Kak W3BECTHO, obnafatoT APKO
BblpaeHHOI CNOCOOHOCTbLIO K OpUEHTaLMK B reomarHuTHom none [5]. ObHapyske-
Hbl TaK1e KpUCTanibl U B HEKOTOPbIX HacekoMmblx [6, 7]

B [8] Kobaalum v coaBTOpbI Npeanoxuim mexaHusm s obbacHeHua buonoru-
Yeckoro AeiicTBuA HuM3KoyvacToTHbIX MIT Ha KneTku in vitro c yyetom cheppo-mar-
HUTHOTO 3arpA3HeHuA. 3arpA3HAIOLLME MarHUTHble YacTULbl MPUCYTCTBYHOT He
TONbKO B MbINN BO3AyXa, HO 1 aACOPOMPYIOTCA Ha MNOBEPXHOCTAX 06OPYAOBaHNA 1
Bogbl. CpenHuii pasmep Takux yactul, okono 10-5 cm, oHun cocToAT U3 peppo-mar-
HUTHbIX BELLECTB, T. €. 0bnajatoT CMOHTaHHOW HaMarHUYeHHOCTbIo. MarHuTHas
WHAYKUMA HacblleHna BapbupyeT B gnanasode B =500—-700 lc ( H =0.5Tc).

JHeprua marHuTHoi Yactuubl obbema V B MI1 no nopagKky BennynHbI paBHa
3pr, T. €. NPeBbILLAaeT SHEPruto0 NPUONN3UTENBHO Ha TPU NMopAAKa.

Mo mMHeHuto aBTOpOB, Takasa yactuua, byayyn abcopbupoBaHa Ha KNeTovHol
MOBEPXHOCTU, MOMET MepeaBaTb CBOKO SHEPruio ONM3nexall M KNeToYHbIM CTPYK-
Typam, Harpumep, MexaHU4eCKN aKTUBUPYEMbIM MOHHbIM KaHanam. JTa aHeprua
AOMKHa ObITb Kak - TO nepefaHa Ha MONeKynApHblii ypoBeHb. OfHaKo B 3TOM
cnyyae 3Heprusa nepefaeTcsa OfHOBPEMEHHO BOMbLLIOMY YMCY MONEKYN, TaK YTO Ha
AOMNIO KOO/ MONEKYNbl MOMKET NMPUXOAUTLCA Manas Nno CPaBHEHUIO C IHEPrUeil.
34ecb HyHbl feTanbHble pacyéTbl.

MexaHun3m npurogeH pna obbAcHeHMA peuenuuu noctoaHHoro MI1. B
OTHOLLIEHUN NEPEMEHHbIX MOoNeii OH Bbi3blBaeT COMHeHNA. COBCTBEHHbIE 4acToTbl
OCLUMAALUMI MarHWTHOW YacTuLbl, BHEAPEHHOW B YMNpyrylo TKaHb, CyLLECTBEHHO
BblILLE€ HM3KOYaCTOTHOro AnanasoHa. [103ToMy 06bACHUTL HU3KOYACTOTHbIE, a TEM
bonee aMnAUTYAHbIE OKHa 3(PPEKTUBHOCTM Ha 3TOI OCHOBE €[iBa I BO3MOMHbI.
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CONCEPTS ABOUT BIO-MAGNETITE

"Tonoyan G. A., 'Mkhitaryan R. G., 2Mugnetsyan A. V., 2Oganisyan A. Sh.

" Yerevan “Haybusak” University, Department of Mathematics and Physics,
2YGMU dafter M. Heratsi, Department of “Medical Physics”

Abstract: The concept of bio-magnetite is introduced. Its essence lies in the presence
in a multicellular living organism of crystals of a ferromagnetic compound: magnetite.
Such a crystal in a constant MF experiences a significant; the rotational moment is many
orders of magnitude greater than in the case of diamagnetic. The mechanism is suitable
for explaining the reception of constant MF.
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UCCIEJOBAHUE HOBOI'O NPOU3BOAHOIO
LLMAHCOJLEPKALLIMX JTAKTOHOB HA YPOBHEWA
MEMBPAHHbIX OCDONIUMUOOB U AKTUBHOCTH
NMEPEOKUCJIEHUA NUNNO,0B MNMPU CAPKOME-45

'CumuksaH A.B., “Tanosan M.

'EpesaHckuli yHusepcumem «Alibycak» *EpesaHckuli eocydapcmserHbili
yHusepcumem

M3yyanuce memabonusm gpocgponunudos (PJ1) u coOepxaHue npoOyKmos nepeKucHoz20
OKUC/IeHUA nunudos npu capkome-45 8 spumpoyumax u 2enamoyumax, a Makxe npu
88e0eHUU HOB020 NPOU3BOOHO20 YUAHCOOEPXaujux HeHacblweHHbIX nakmoHos. O6Hapy-
MeH Koppuaupyrowuli aghghekm yKa3aHHO20 COEOUHEHUs, YmOo NPOABAEMCA yMeHbWeHUeM
Konuyecmaa npodykmos c80600HopaduKanbHoz0 okucneHus aunudos (M0J1) u cmabunusa-
yueli NUNUOHBIX KOMNOHEHMO8 MeMOPAH 3pUMpPoYUMo8 U 2enamoyumos npu capkome-45.

Knroyesbie cnosa: Capkoma-45, Hosoe npou3soOHoe YuaHcoOepXaujux aKmoHos,
¢bocghonunudbi, nepeKucHoe oKucieHue Aunudos

Mo nutepatypHbiM faHHbIM [8], BO BCeM MUpE MO CMEPTHOCTU OT 3foKave-
CTBEHHbIX HOBoOOpa3soBaHuii 6bonee 30% 3aHuMmatoT nuua B Bo3pacte monoxe 60
net. Pesynbtatbl [8] nccneposaHunii cBuaeTenbCTBYIOT O BO3pacTaHUM pacnpocTpa-
HEHHOCTU OHKONOrM4yeckux 3abonesaHunii BO Bcem Mupe, B Tom 4ucne n B PA.

XapaKkTepHas 0COBEHHOCTb pa3BUTWA MaTONOrMYECKMX MPOLLECCOB B OpraHus-
Me YenoBeKka - 3TO CyLLeCTBOBaHME TaK Ha3blBaeMblX MOPOYHbIX KPYroB, TO €CTb
cuTyaumii, Korpa OfHO HapylleHue BneyeT 3a coboii fpyroe, KOTOpoe, B CBOO
oyepefb, ycunmBaeT nepeoe U T.h. Takoe ABneHue HabntogaeTca Takme npu 3no-
KayecTBEHHOM pocTe [2].

Hawwumn npepbigywymmn nccnegosanuamm [10] 6bino gokasaHo, YTo Npu capko-
me-45 pasBuBaeTca aedmumnT afeHosmHTpudocdarta (ATP), 4To NpMBOAMT K pa3py-
LeHNto paboTbl HACOCOB, BblKaYMBAIOLLMX U3 KNETKU MOHBI KanbLua n HaTpusa [4].
MocnepHee B CBOKO oYepeb NPUBOAUT K akTUBaLMM MembpaHHbIx dhoccponunas(s].

Mo paHHbIM COBPEMEHHOW MeAULMHbI U MONEKYNAPHOIN Buonorumn, B MexaHus-
Max natoreHesa MHOrux 3aboneBaHwii, B TOM YMCNe U 3/10Ka4eCTBEHHbIX HOBOOOpa-
30BaHWiA, BeAyLLYIO PO/b UrPatoT U3MEHEHWA CTPYKTYpPbl U PyHKLIMKM BLUONOrMYecKknx
MembpaH, B 4aCTHOCTM ¢pochonUnMaHbIX KOMNOHeHTOB 6ruomembpaH [7, 14]. OTHocu-
TenbHO cTabunbHoe copepxanune cocconunupos (PJ1) bnomembpaH, obecneynsaet
€e OCHOBHblE PerynATopHble pyHKLMMN: OCYLLEECTBIEHNE NMPOLECCOB OKUCIUTENBHOIO
¢hocchoprnmposaHus, CBEPTbIBaHWA KPOBYU, NpeobpasoBaHne aHEPriK, TpaHCMemMOpaH-
Hblli NEpeHOC BELLLECTB, KOMMYHUKALMOHHYIO CBA3b KNETKU C OKpyeHuem [9, 12].

Ha ceropHAlWHWIA AeHb akTyanbHO NpobnemMoil ABNAETCA TaKkMe MOUCK HO-
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BbIX MOTEHLMANbHO aKTUBHbIX (papMakonornyeckux BeLLecTB, obnajaroLLmx
aHTMOKCMAAHTHBIMU U MEMOPaHONPOTEKTOPHBIMI CBOCTBaMMU.

Llenb HacToALLero nccnefoBaHuA — U3y4yeHUe BAUAHUA HOBOIO NMPOU3BOJHOIO
LMaHcopepXaLLux NakToHoB (2-umnaH-3,4,4-TpumeTun-2-6yTeH-4-onng), CUHTE3NPO-
BaHHoro B EpeBaHCKOM rocynapCcTBEHHOM yHMBEpCUTETE, Ha NPOLLECC NEPEKNCHOrO
okucnenusa nunupos (MOJT) n obmera PJ1 npu capkome-45 B membpaHax renato-
LMTOB 1 SPUTPOLIUTOB KPOBM.

Mamepuan u memoobI. SkcnepymeHTbl nposoauanck Ha 30 benbix Kpbicax-cam-
uax nuHun Buctap maccoii 140-160r, paspeneHHbix Ha Tpu rpynnbl. [lepBasa KOH-
TponbHas rpynna coctosana 3 10 MHTaKTHbIX }MBOTHbIX. KNBOTHBIM BTOPOIA 1 Tpe-
Tbeit rpynn (no 10 KpbiC B Kaao0i1) MOAKOMHO NpUBMBaNY LLUTamMM capkombl-45 [11].
[MpvBMBKY NPOBOAMAN B CTEPUIIBbHBIX YCNIOBUAX B CneuuansHom bokce nabopatopuu
ToKcukonoruu u xummotepanum NTOX HAH PA. LLtamm capkombl-45 6bin nonyyeH us
onyxonesoro 6aHka OHKonornyeckoro HayyHoro ueHTpa M3 P® (Mocksa). HaunHas
C 5-ro AHA NPUBMBKM, NOCNe perncTpauyuy pocta ONyXonu, MUBOTHblE B3BELLMBA-
nuck 1 bnuskre no macce Tena U pasmepam onyxonei pasfenanucb Ha Ase rpynnbi.
3aTem NofonbITHbIM MUBOTHBLIM TpeTbell rpynnbl exefAHEBHO B TeyeHue 8 CyTok
BBOAMAMN 2-UnaH-3,4,4-TpumeTun-2-6yTeH-4-onug, (B BUAE KpaxMaibHOIO pacTBopa)
B po3e 17,5 Mr/Kr. 310 umaHcopepHaLLmii HEHACBILLEHHbI NaKTOH, MHOTMe Npef-
CTaBUTENM KOTOPOro obnafatoT MpPOTUBOOMYX0NeBoii akTMBHOCTLIO [1]. MMMBOTHBIX
3abuBanu Ha 15 cyTKM sKCrepuMeHTa METOLOM JeKanuTauum, uccnesyemble opraHbl
usonmposanucb B ycnosuax xonoga (0-4° C). dpakuyoHnpoBaHne MHAMBUAYaNbHbIX
@J1 npoBoaMAN METOLOM TOHKOCNOWHOW Xpomatorpacduu B mogudmkaumm KasapaHa
MM.A. [6, 13] Ha 3akpenneHHom cnoe cunukarensa mapku JIC 5/40 mk (Yexua). Onsa
pasgeneHna PJ1 ncnonbsosanu cuctemy pacteoputeneii xnopodopm-MeTaHon-Boga
(65:25:4). NlunngHelit doccpop cotometpuposanm npu 815 Hm [6]. 06 akTMBHOCTU
MOJ1 cyaunm no KonmyecTBy KOHEYHbIX MonekynAapHbix npogyktos [10J1 (manoHo-
Bblli amanbaerna). B npobax konnyecteo M A onpegenanm no LBETHON peakuuu C
TMobapbutypoBsoii Kucnotoii [3].

OnTnyeckne cnekTpanbHble M3MEPEHWA NMPOBOAWMAN Ha CrneKTpodhoTomeTpe
“SpecordM-40” (fepmaHua) c annHoii ontuyeckoro nytn 1 cm.

Cratuctuyeckyto o6paboTKy MONyYeHHbIX Pe3ynbTaToB OCYLLECTBAANM MeETO-
AOM BapuaumoHHoit ctatuctukun CtbropgeHTa-Pulepa ¢ onpeaeneHnem Kputepuma
AOCTOBEPHOCTH.

Pesynbmamsi u obcyxsdeHue.

YcTaHOBneHbl onpepeneHHble 3akoHoMepHocTu cnektpa PJI B membpaHax
3pUTPOLMTOB KPOBM U rematoumToB npu capkome-45. lNpu atom Habnropaetca
YBENNYEHNE COAEPMAHNA LLUTOTOKCUYHBIX nu3odocatnannxonnHos (JIPX).
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M3BecTHO, 4TO cyLLecTBYeT HecKonbKko nyTeil meTtabonuama JIPX, HapyeHne
KOTOpPbIX MOMKET MPUBECTU K HakonneHuto docdatnaos-rimuepuios. [lepsoii
depmeHTaTMBHOI peakuueit asnaetca rmgponus doccatnannxonmHos (PX) npu
ydactun doconunas A, 1 A,, yBenmyeHme akTMBHOCTI KOTOPbIX MOKET NPUBECTM
K HakonneHuto JIPX.

3acnyxunBaeT BHUMaHWA NOYTU [BYKpaTHOE YMEHbLLUEHWE cofepaHmna audoc-
datnaun ravuepugos (A Pl) npu capkome-45 B MembpaHax apUTPOLUTOB KPOBU
(tabn.1). U3BecTHO, Yto ATP-A[ldP-cnHTeTasa Haxogutca B okpyseHun [Pl bbino
ycTaHOBNEHO, YTO Kampaana monekyna ATd-A[ldP-cuHTeTasbl obpasyer KOMMAEKE ¢
wecTbto monekynamu [Pl [15], n HapyLleHne NMNUGHOTO OKpyMeHNA depMmeHTa
MOMET MPUBECTU K U3MEHEHUIO ero akTuBHOCTU. MIHTepecHo, 4To B remarouuTax,
HaobopoT, copepiarHne [Pl pe3ko nobiwaetca (bonee 4 pas) (tabn.2).

BbiaBneHo, uto npu capkome-45 u B sputpoumTax (1abn.1), n B renatoumTax
(tabn.2) ymeHbluaeTca copepmaHnve ocdaTnannxonuHoB U docdatuannaTaHo-
nammHos (P3).

Mo Hawwum paHHbIM, capkoma-45, kak MHorue apyrve 3abonesaHus, B TOM
yucne u onyxonesble, CONPOBOKAAETCA akTuBMposaHuem npouecca [0J1, yTo BbI-
paxaerca B yBennyenun cogepmanna MIA.

Tabnuua 1. V3smeHeHne oTHocuTENbHOrO copepmanHua nHavmsupayanbHbix PJI
(NPX, docdpatnpmnnrosuton (PU), counrommennn (CPM), PX, P33, docdaru-
avncepun (PC), docpatnpHas kucnota (PK) n JPl) B membpaHax aputpouutos
(B % oT cymmbl) 6enbix Kpbic Npu capkome-45 1 nocne npumeHenna 2-uman-3,4,4-
Tpumetun-2-6yteH-4-onvpa

&N KoHnTponb Capkoma-45 Mocne npumeHeHusa nakToHa
n=10 n=10 n=10

TIcbX 43 +04 14|5,Gi6:,(())6?5 P, <g,'gg1;ipg<’4o,05

P 581043 1%5?15,8614 P, 2 ’07,%55; ?533 0,5
com 12:081 | pUSe6T | e <005 B0
o | aan | BRGSO AR
@0 685103 | UG P <0.01; F,< 0,05
*C 8205 Igzefo?ogig P, by ;ipg’<4g,05

PR 2,5+0,18 13,’ 730?0(())’17 P,< %’,%%ﬁ gﬁ 0,5
fer 72106 3’|7:17<10,%’124 P,<76?075;: 19:3 0,5
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lNpumeyanue:

P,— noCTOBEPHOCTL AaHHbIX NpK capkome-45 Mo CPaBHEHUIO C KOHTPOJIEM

P, — nocToBEPHOCTL AaHHbIX NOCAe NPUMEHEHUA Npenapata No CPaBHEHUIO C
AaHHbIMW CapKoMbl-45

P, — noctoBepHOCTb fiaHHbIX NOCAe NPUMEHEHMA Mpenaparta Nno CPaBHEHUIO
C KOHTponem

Tabnuua 2. N3meHeHne OTHOCUTENBHOrO COAEpPKaHUA MHAMBMAYanbHbIX Pl
(NPX, docpatnaunuHosuton (PU), cconnrommenun (CPM), PX, P33, docdaru-
auncepur (PC), docdatnaras kucnota (PK) n 1Pl B membpaHax renatouutos
(B % oT cymmbl) Benbix Kpbic Npu capkome-45 1 nocne npumeHenna 2-uman-3,4,4-
TpumeTun-2-6yteH-4-onnpa

& KoHTponb Capkoma-45 |[locne npumeHeHus nakToHa
n=10 n=10 n=10
NbX 2,35+ 0,39 P 1361,3011 084 B, fd?(ﬁ ;ip(:ésg,os
i 5,75 + 0,41 13|5?7<3,86?6 P, 36?0? ;iP?zg,os
CdM 9,7 + 0,64 7&?23,3’55 P, l?(’)’,%?;ipijg,os
ox | aasaea | 5908 | mosy
®d 24,2 + 0,69 12&?‘:&3{7 p;é?d?f 531"5,05
®C 6,35 + 0,49 4,31930’00,3 ° P, L0001 %3230,01
K 1,8 + 0,19 '3:23025016:1 P, < 3’,?)%112 (:532: 0,05
bl 3,55 + 0,62 14&?30?0%? ° P, <66?%1? %;80,05
MNpumeyanue:

P,— noCTOBEPHOCTL AaHHbIX NpK capkome-45 Mo CPaBHEHUIO C KOHTPOJEM

P, - nocToBEpHOCTb AaHHbIX MOCNe NPUMEHEHWA MpenapaTta Mo CPaBHEHUIO
C AaHHbIMN CapKOMbl-45

P, — noctoBepHOCTb fiaHHbIX NOCAE NPUMEHEHMA Npenaparta No CPaBHEHUIO
C KOHTponem

Mocne npumeHeHMA wuccnepyemoro npenapata CTaTUCTUYECKU [OCTOBEPHO
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yMeHbluaeTcA copepxanue npopyktos MOJ1 Kak B apuTpouuTax, Tak v B renaro-
umtax (puc. 1 u 2).

120
OKoHTpOnb

100

80 capkoma-45

60

40 RN Bnocne npumMeHeHuUsi

S naktoHa
20 SSS3308Y
0 §§\\\\\

Ycn.ep,

Puc. 1. AkmusHocmo [10J1 (ycn. ed.) 8 membparax spumpoyumos npu capkome-45 u
nocne npumeHeHusa nakmora(2-yuar-3,4,4-mpumemun-2-6yme-oaud)

Ycn.ep,

66
64
62 O xoHTpONBL
60 -
58 capKoma-45
56
54 SEE nocne npumeHeHuA
52 NAKTOHA

50
438

Puc. 2. AkmusHocms [10]1 (ycn. ed.) 8 eenamoyumax npu capkome-45 u nocne
npumeHeHus n1akmoHa (2-yuax-3,4,4-mpumemun-2-6ymeH-onud)

CornacHo HalMM UCCNEAOBAHUAM, U3yYEHHbI nNpenapaTt OKasblBaeT
aHTUOKCUJAHTHbIV N MembpaHo cTabunmsnpyrowmnii apdeKTbI.

Takum obpasom, BblpameHHbI KOppUrMpyroLLnii 3pheKT LmaHCoaepHaLLero
naktoHa Ha metabonuam ®J1 v MOJ1 B renatoumTax U apUTPOLUTax KPOBM YKasbliBaeT
Ha HeobXogMMOCTb €ro JasbHEWLLEro LeneHanpaBneHHoro MCCnefoBaHnA npw
JaHHOW maronorum.
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Nuwnuiuwuhndbi b Snupnihughntph (SL) dinfuwbwynyeniup b hwyhnwh
gbipopupnwgdwtu wpqwuhpubph pwuwyp Ephppnghunubpnud b hbwywwnnghu-
ubpnud uwpyndw-45-h dwdwuwy W ghwt funwp wwpniuwynn shwgbgwsd
[wywnnuubiph unp wéwugjwih ubipwnpyndhg htwnn: LYwwnyb) E upgwsd jwlnnup
Ywpgqwynnpnn wqnbtgnieintup, npp npultnpynid £ Eppepnghnutipnd b hbww-
nnghwnubtipnw gbpopuhnwgdwu wpgwuppubtiph ujwqgbgdwdp b pwnwuputph
thwyhnwiht pwnwnpwdwubiph Yujniuwgdwdp uwpyndw-45-h dwdwuwy:

STUDY OF A NEW CYAN-CONTAINING LACTON DERIVATIVES AT THE
LEVELS OF CHANGES IN MEMBRANE PHOSPHOLIPIDS AND LIPID
PEROXIDATION ACTIVITY IN SARCOMA-45
'Simikyan A.V., ?Galoyan G.M.

"Yerevan ‘Hajbusak University
2Yerevan State University

The content of phospholipids (PL) metabolism and lipid peroxidation products
in erythrocytes and hepatocytes membranes during the sarcoma-45 and influence
of new derivative of cyan containing unsaturated lactones was studied. This study
revealed, that lactone have normalizing effect. It is displayed by decreasing of
free radicals oxidation level and stabilization of erythrocytes and hepatocytes
membranes lipid structures during sarcoma-45.
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ApceHn babasH: «Yem cnoxHee, Tem nyuuie»

M3BecTHbIii xupypr-opTones, AOKTOp MEAULMHCKUX HayK, Npodheccop, OCHOBa-
TeNb U rMaBHblil Bpay MroHXeHcKoro LleHTpa no3soHouHuka u cyctaBos (WGZM)
- 0 NleYEHUN TPaBM U CNOKHbIX 3aboneBaHuii ONOPHO-ABUraTeNbLHOrO annapara 1
LleHTpanbHoll HepBHoIA cuctembl meTogoMm MIBRAR® 1 3p0poBom obpase Mu3HM.

ApceH BuktopoBuy, Bbl NOTOMCTBEHHbI# Bpau? MoMHo nn ckasartb, 4TO
Ball Npuxog B MeauuuHy 6bin npegonpeaenen?

[la, y meHA B pofly o4eHb MHOro Bpayeii - Mama, gepyluka, 6abyuika... Korga
A ObIn ManeHbKuUM, nobun paccmatpuBaTb atnac aHatomuun. B 8 knacce Boobiue
XOTeNn MoiTn B MopexogHoe yuunuuie. Ho moTom, yse mocne apmuu, BCe-Taku
pewunn noctynatb B EpeBaHckuii MeANLIMHCKMIA yHMBEPCHTET.

Bawa nepsas meauuuHckaa cneuynanusauua Bpay-Heiipoxupypr. lNoyemy
Bbl cTanu pa6oratb UMeHHO B opToneaun?

Cpasy nocne okoHuaHus opauHatypbl B CHIT HoBoucneyeHHbIM Helipoxupyprom
A npuexan B MIOHXEH 1 CBOIO NMPOCPecCMOHaNnbHYO Kapbepy Caenan yme 3gecb. A
B opToneauto npuiien bnarogapsa coTpyaHuyecTtsy ¢ npocpeccopom HOpreHom To-
dtom B «Anbcpa KnuHuk» (ALPHA KLINIK). Torpa, B KoHue 1990-x, oH 6bin eanH-
CTBEHHbIM B MUpPE CMeLManncTom, KOTopblii yMen BocCTaHaBAWBaTb pa3pyLUeHHbIN
XPALL, KONEHHOTO cycTaBa Npw apTpose 4-it ctenenun. Mpexae cumtanock, YTo BOC-
CTaHOBWTb €ro HeBO3MOKHO. Bce, 4To Morna npenoxnTb MeaMLMHa, - NOCTaBUTb
npotes. Ho npocheccop TodbT nepesepHyn 3Tv npefcTaBaeHUA. A NOCKONbKY MHe
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Kak Helipoxupypry xopoLLo 6bin N3BECTHbI NPOBNEMbI MEXMNO3BOHOYHbIX [UCKOB,
KOTOpble TaKMe VMEIOT XPALLEBYIO CTPYKTYPY, A 3aMHTEpecoBanca METOAOM Mpo-
dpeccopa TodpTa M nNpakTUHECKM MOLUENn K HEMy B YYEHWKM, HauymHan 6ykBanbHO
acCCUCTEHTOM U CTan OMNepUpPYHOLLIUM XUPYPrOM.

Onepauun BbIno/iHssemcsa 6e3 pa3spe3os

B utore Bbl paspa6boranu co6cTBeHHblii meToa MIBRAR®, koTopbiii Hasbl-
BaloT peBO/MIOLUOHHBIM. HackonbKo A NoHUMalo, CyTb MeToga B TOM, 4TO ANA
BOCCTAaHOBNEHUSA pa3pyLUEHHOro opraHa UCNONb3YyIOTCA CO6CTBEHHbIE TKAHM
YyenoBevyeckoro opraHusma. Tak?

MIBRAR® o3HavaeT «MMKpoWHBa3uBHaA buonornyeckasa pereHepaTuBHas ay-
TONOrMYHAA PEKOHCTPYKLMA». K pa3spaboTke 3TOro Metofa MeHA MOATONKHYAN Ha-
bntopeHna 3a Tem, Kak NMPOMCXOLMUT pereHepauusa TKaHeil B MecTe XUpypruyeckux
nospexaeHuit. [pu BbINoAHEHUN onpefeneHHbIX BMELLATENLCTB Ha LereHepuUpo-
BaHHOM y4acTKe, rfie TKaHU NoTepAHbl, MPOUCXOAMUT NPOLLECC UX Bo3poxaeHus. [ina
3TOro HeobXOAMM NPUTOK MUTATENbHbIX BELLLECTB, SNEMEHTOB, KOTOPbIE HYHbl AA
COLLepMaHuA CTPYKTYpbl, NogBepriueiica gereHepaumu. Begb nouemy nponcxogut
AereHepauua? VimeHHo notomy, 4To NUTaHKUA HepocTaToyHO. Halw opraHusm nep-
MaHeHTHO HaxOAMTCA B NPOLECcCe pereHepaLymn: Bo BCEX OpraHax U TKaHAX KNeTKM
OTMMpAIOT, M Ha CMeHY UM NPUXOAAT HoBble. Ho u3-3a HepgocTaToyHON nopaum
pereHepaTBHbIX KOMMNOHEHTOB B Ty UK UHYIO CTPYKTYpY OTMMPaHWUE NMPOUCXOLUT
bbicTpee, Yem BocCTaHOBNEHME. YTO fenaem Mbl - U3BNIEKAEM U3 KPOBU U MUPOBOIA
TKaHW nauueHTa pereHepaTBHble CTBOMOBbIE KNETKWU, a TakKe (pakTopbl pocTa
W Lpyrue KOMMOHEHTbl U B KOHLEHTPUPOBAHHOM BUAE TPaHCMIaHTUPYyeM WX Ha
MecTo noBpexaeHna. M ata «nutatenbHaa cmecb» CNocoOCTBYET BO3POMAEHUIO
TOli CTPYKTYpbI, KOTOpas bbina paspyLueHa.

Takum o6pa3om MOMHO BbIpacTUTb 3aMeHy N11060My opraHy, «npuLieaLemy
B HErogHOCTb»?

Teopetuueckm ga. Ho k kamgomy opraHy Tpebyetca cBoii nogxog. Npu onepaumm
Bbl HE JOM¥HbI YPE3MEPHO NOBPEANTL €ero, YTobbl He BOCMPENATCTBOBATb MPOLLECCy
pereHepauuy U He cTumynmpoBatb npouecc pybuesanua. CyTb Moero metoga B
TOM, KaK TEXHUYECKUN JOMKHA NPoucxoauTh onepauua. [1pocto BNpbICHYTb KNETKM
HepocTatouyHo. OHUM Me MOryT pacnpoCTpaHUTbCA MO BCEMY OPraHusMy W He
CKOHLLEHTPUPOBATbCA B HYHHOM MeCTE.

MoyeMmy #xe oHM ocTalOTCA Ha HyMHHOM MecTe?

/3-3a nx ectecTBeHHO NPUPOAbLI TPAHCMOPTUPOBATLCA U KOHLLEHTPUPOBATHCA
Tam, roe UMeeTCA CBexee rnospexaeHne. Hanpumvep, Bbl NOpaHUAN pyKy. YBEpPeH,
Bbl Obl CuMNbHO yauBMAUCH, ecnu Obl 3Ta paHa He 3aTAHynacb. [louemy e
KOMa BOCCTaHaBNMBAETCA, a JUCK WUNWU XPALL, cycTaBa He MoxeT moxeT! Tonbko
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HeobxoaMMo co3faTh Te Me yCnoBuA, 4Tobbl obecneynTb NpoLecc pereHepauuu.
OueHb BaXHbIi MOMEHT: 0bLLMpPHOE NoBpexaeHne, Kak npu obblYHON onepauuu,
He jacT Takoil pereHepauuu. [osaTomy A cospan cneuumanbHble XMpypruyeckue

MHCTPYMEHTbI.
OHu obecneuymBarot MUKPONHBA3NBHOE BMELLATENbCTBO?

[la. Mbl He penaem HM OfHOro paspesa, TONbKO MPoKon. Bce MHCTPyMeHTBI -
TonwwmHoii o1 0,5 go 1 MM. Y MeHA umetoTcA CBOM MaTeHTMPOBaHHbIE apTPOIH0-
cKonbl 1-2 MM ¢ YeTbipbMA pabourmmn KaHanamm 1 onTukoii. Ho npumeHaroTcA oHu
Aaneko He Bcerpa. 1 BBeN HOBbI/i NAaTeHT Ha UCMONb30OBaHUE ynbTpasByka Npu
pasnnyHbIX onepauuax Ha CyctaBax M MO3BOHOYHMKE, TaK YTO Mbl MOMEM BUAETb
onepupyemyto obnactb 6e3 paspesa. CpaBHuTe: paspes B 2 MM 3aM1BaeT B Teye-
Hue 8-12 Hepenb n pybuyetca. A npokon He TpebyeT 3axuBaHuUA U He pybuyeTca.
Mb! BbITackMBaeM MUKPOAUMEHCUOHANBHbIN MHCTPYMEHT - 1 Bee. lMponcxoanT He
NOBpeMaeHNe, a pa3fBuUMeHNE TKaHel.

PeKOHcmpyKuUﬂ MeXNo3BOHOYHO20 OUCKQ

C kakumu npo6bnemammn kK Bam B OCHOBHOM obpaLialorca naumeHTbi?

MpakTuyeckn co Bcemn npobnemamv NO3BOHOYHMKA M CycTaBoB, 6e3 orpa-
HuueHwii. [pn noboii natonornm MoxHO paboTtaTb WU KNACCMYECKMM Cnocobom
(oTO0 OTKpbITaA onepaumA, SHAOCKOMUA WAU NPOTE3UPOBAHUE), UIN e METOAOM
MIBRAR® - 6e3 npote3a u 6e3 paspesa.

Kak npoxoaut onepauus? Tor camblii <« KMBUTENbHbIW npenapar»
rotoBuTCA 3apaHee?
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Het. ObLiecTBo pereHepaTuBHOI MefuLMHbI [epmaHuK pa3peluaeT Ucnonb
30BaTb €ro TONbKO CBEXMM - HUKaKO 3aMOPO3KM Unn KoHcepBauuu. He gonycka
OTCA U [OMNONHUTENbHblE BMeLLaTeNbCTBa - MEAMKAMEHTbl WM aKkTWBauua C
MOMOLLLbIO Nyyell Unn Apyrux BHELLHUX BO3AeiicTBuiA. Bece aTo moxeT nospeamntb
KNETKN 1 NPUBECTN K UX F€HHOW MyTaLMK WA Pa3BUTUIO OHKONOTUW.

«Onepauua npoucxonut ambynatopHo u 6e3 Hapkosa, npu Heobxo-
AMMOCTHN - C NOKanbHbIM obe3bonnBaHnem. Hukak He MOTy MPUBbIKHYTb,
4TO U3 ONEPaLMOHHOW BbIXOMY BMECTE C MaLUEHTOM»

Y nauuerTa 6epeTca KpoBb, CrieLanbHbIM MUKPO3OHAOM Aenaetca HebonbLuas
nunocakuma. 3aTem Mbl cernapupyem ayTonoruyHblii pereHepaTuBHbI KOHLEHTpaT
U3 B3ATOrO Marepuana - NPOAOMMUTENbHOCTb 3TOro 3Tarna cocTaBiAeT OKONo 2
yacos. [locne Yero npurnaliaem nawuueHTa B OnepaLMoHHYIO A/1A BMELLATENbCTBa
Ha MoBpexaeHHoIn obnacTu. B 3aBucumocTn ot npobnembl onepauua AaUTCA OT
yaca Ao 4-5 yacos. [lpvyem MOKHO TakMe OrnepupoBaTb HECKONbKO OpraHoB
OfLHOBPEMEHHO - Harnpumep, napy Mexno3BOHOYHbIX JUCKOB MN/OC Ta306eApeHHbIN,
KONEeHHbI 1 apyrue cycTasbl. [lockonbKy onepauusa He npepnonaraet OonbLLNX
noBpeMaeHuii, oHa NposBoanTCcA ambynaTopHo 1 6e3 HapKo3a, Npu HEObXOANMOCTH -
C NoKanbHbIM obe3bonueaHvem. 3a cemb NeT Moeli MPaKTHKK - @ 3TO CBbILle S ThbIC.
BbIMONHEHHbIX BMELLATENbCTB - HUKAK HE MOTY MPUBbLIKHYTb, YTO U3 OnepaLyoHHO
BbIXOMY BMeCTE C MaLUeHTOM.

lpogpeccop babasH Bo Bpema onepayuu
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Hackonbko 6bICTPO NPOUCXOAUT NPOLLECC pereHepaTUBHON PeKOHCTPYKUUn?

D70 3aBUCUT OT CMeuUpUKM CTPYKTypbl W CTEMEHW ee paspyLUeHuA.
PereHepauma cyxosunma unm cBA3KN MOXET 3aHATb OKONO LUecTH Hepenb. Ho npw
apTpo3e cycTaBa 4-ii CTeneHn unm NonHoW JereHepaLym MEXNO3BOHOYHOTO AMCKa
CPOK BOCCTaHOB/IEHUA cocTaBnAeT Tpu 1 bonee mecaues. Mo Halwum HabnopeHnAMm,
95% nauMeHToB He MMEIOT CUMMTOMOB Y€ Yepe3 MecAl, a MHOrMe CUMMTOMbI
MOTYT UCYE3HYTb HEMOCPeACTBEHHO MOCNe ornepaLun.

Bawmm metogom MoMHO neunTbcA Tonbko B LleHTpe no3BoHo4HMKa M
cycraBoB B MioHxeHe?

[la. MHorne Bpaun [epmaHuu 1 pasHbix cTpaH mMupa xotenu bbl 0byunTbCA
MeTofy U MpuMeHATb ero. M Mbl Hayanu 3aHUMaTbCA 3TUM BOMPOCOM elle B
MPOLLOM rofly, HO M3-3a MaHAEeMUN KOPOHaBKpyca BCE MPUOCTaHOBUNOCh.

Y1o Heo6x0aMMO, YTOObI COXpPaHUTb CYCTaBbl U MO3BOHOYHUK 34,0POBbIMU
KaK MOMHO aonblue?

MwvHumym YeTbipe pa3a B Hepento puTHeC C Cepbe3HOI MbILLEYHOW Harpy3Koii
MMtOC NATbIA pa3 - 3aHATMA Kakum-Mbo nobumbIM BMAOM criopTa. 3[0poBbe
noaaepxmBaeTca UMeHHO AsueHnemM. 00A3aTeENbHO HyMXHa MbllLeYHaA Harpyska.
Bot, Hanpumep, roBopAT, 4TO nnaBaHWe MONE3HO [NA MO3BOHOYHMKA. ITO
pacnpocTpaHeHHoe B Hapoge 3abnysaeHne. [03BOHOYHNK MOXHO CTUMYNMpOBaTb
W nopfepmuBaTh TONbKO Harpy3Koil Ha Hero. MHaye B Hem 3amepnAeTca npouecc
meTabonmsma, U CTPYKTypbl NMO3BOHOYHMKa ocnabesatoT. A mnaBaHWe Momoraer,
€cnn UMeeTCA NnepeHanpaAMeHne Uan MbilleyHble 60n B CnHe.

A Kak Bbl paccnabnsertecb, otgbixaete? Yro Bac BgoxHoBnser?

A npopon:ato 3aHMMaTbCA CMOPTOM, Y MeHA goma obopynosaH 3an. A oboxatro
KataTbCA Ha FOpHbIX MbiKax, Ntobnto 6uatnoH, nbno xoauTb MoA NapycoMm u
KataTbCA Ha CepdUHr-JOCKe.

HaBepHoe, cnodHo ycToATb Ha Takoii aocke?

Yem cnoxHee, Tem nyywie. MeHa 3TO TONbKO CTUMyNMpYeT.
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