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PIBHI A/JMIIOKHIB TA ITIOKA3ZHUKHU
IHCYJIHOPE3UCTEHTHOCTI ITPU JTIAKYHAPHUX
IHCYJBTAX'Y OCIB 3 AB/IOMIHAJIbBHUM
OKUPIHHAM

BuBueHi piBHI aIUIIOHEKTUHY, JIENTHHY, HCYJIIHY CHPOBaTKU KPOBI, a TAKOXK
inpexc incyninopesucteHTHOCTI HOMA-IR mpu nakyHapHHX iHCYIbTax y HAIi€HTIB
3 HOPMaJIbHOIO MAcoIO Tila Ta 3 abmoMiHanbHuM oxxupinmsM 11 cr. PiBHi incyminy Ta
3HaueHHs1 iHgekcy HOMA-IR He 3MiHIOIOTBCSL B TOCTPOMY MEpiOZi JIAKYHAPHUX
IHCYNIBTIB y MAII€HTIB Pi3HUX BaroBUX KAaTEropiil. Y MaIi€HTIiB 3 HOPMAILHOIO MacOI0
TijIa B TOCTPOMY IIepiofi JAKyHApHUX 1HCYIBTIB PiBHI aJUITOKIHIB TAKOX He3MiHHI. Y
HalieHTiB 3 abnoMiHambHUM OXHUpiHHAM 1l CT. NpU JakyHapHHX IHCYJbTax
CIIOCTEPITacThCsl TPAH3UTOPHA 3MiHA AKTHBHOCTI aUITOKIHIB y BUIJIl 3MEHIIICHHS
PIBHS QHIIOHEKTUHY Ta IIiBUIICHHS PiBHSA JICNTHHY B CHPOBATIi KpoBi B 1-y 100y
3aXBOPIOBAHHS 3 HACTYITHUM ITOBEPHEHHAM /10 BUXiZHHX 3Ha4eHb Ha 10y 100y. Lleit
(eHOMEH MoOke OYyTH ONHMM 3 YHHHHKIB HEJOCTATHBOIO (YHKIIOHAIBHOIO
Bi/THOBJICHHS y TIALIIEHTIB 3 a0I0OMiHAJILHIM OXXUPIHHAM B peadlniTaliiHoMy Tepioi
JIaKyHapHHX IHCYJIBTIB.

KirouoBi cjoBa: a0nomiHanbHe OXHPIHHA, JAaKyHapHUH 1HCYJNBT,
aJMIOHEKTHH, JenTuH, ingekc HOMA-IR.
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JlakyHapHi IHCYJAbTH CKIamaroTh Ot 25% ycix
iMIeMIYHUX 1HCYJBTIB. BOHM BHKJIMKAIOTbCS HOPYLICHHSIM
KPOBOTOKY B IICHETPYIOUMX LEepeOpalbHHUX aprepisix 3
PO3BUTKOM IJIMOOKMX iH(apKTiB MiBKyJIb abo cToBOYypY
TOJIOBHOTO MO3KY [16].

OcTaHHIMH pOKaMH B HayKOBIiH JiTepaTypi 3 sIBHIMCS
YHUCEJIbHI TMOBIOMIIEHHS TIPO Oe3rmocepeiHiil Ta iCTOTHUH BILTHB
OXKHpPIHHS, SK OKpeMoro (eHOMEHy, Ha IMepedir imeMidHux
1epeOpoBacKyIApHUX TOMIA. 30KpeMa HaMH B TONEPEIHIX
poGoTax MOKa3aHO, IO HpU abaoMiHaabHOMY OxupiHHi (AO)
3HAYHO pIJIIe CIIOCTEPIra€ThCsl TOBHOIIIHHE HIBEIIOBAHHS
¢dyHKIIIOHATEHOTO ~ AeEeKTy Ta  BiHOBICHHS  HABUKIB
caM0o00CIyroByBaHHs Micis JNaKyHapHUX iHCYnbTiB [1]. Tomy,
JUISL pO3pOOKM aJeKBAaTHUX JIKYBaJIbHUX Ta peabumitamiiHUX
3axoAiB,  HeoOXimHa  imeHTHdikaumis  HaTodizioNOriyHUX
MEXaHi3MiB, 10 JIe)KaTb B OCHOBI OUIBII Ba)XKOro Inepeodiry
imemivHMX iHCYNBTIB 1pu AO.

B ocranniii wac BicuepanbHa JKMpPOBa TKaHHMHA

pO3TIsiIa€Tbcsl  SIK  AKTUBHUM — CEKPETOPHUWA  OpraH 3
MapakpHHHAMH, ayTOKPUHHUMH Ta E€HIOKPHHHUMHU
BJIACTUBOCTAMH.  AJWIONUTH  CEKpeTyloTh  Oumeme 50

crenudiYHUX aATUIONMTOKIHIB (AIUIOKIHIB): aIMIIOHEKTHH,
aentuH, Tomo [11]. [eski aqMmoKiHA MOXYTh I'paTH BaXJIHBY
poib B PO3BUTKY Ta OCOOJMBOCTAX Iepediry rocTporo
iIeMiYHOTO  IHCYJABTY Ta  IOCTIHCYJIBTHOTO  HeEpiofy.
AJIMIIOHEKTHH — KOJAreHONMOAIOHMI OlN0K, 10 CcKiaajgae Oirs
0,01%ycix mporeiniB mia3mu kpoBi [3]. PiBeHb aAUNOHEKTHHY
3HAQYHO 3HIDKCHUH y JIOJEH 3 OXHPIHHAM: ICHYe 3BOPOTHHI
3B'I30K MK HOro KOHLEHTpALIEIO B IIa3Mi KPOBI Ta 3arajbHOIO0
KiIbKicTIO  kupoBoi  TKammHun  [19]. BBaxaerscs, 110
aJWTMOHEKTHH Ma€  aHTHATePOTCHHI, TMpOTH3amalbHI Ta
BA30IPOTEKTHBHI BIacTUBOCTI [3, 4]. JlenTHH — aauIOKiH, 110
MPUTHIYYE amneTHT Ta 301IbIIyE €HEPreTHYHI BUTPATH Uepe3
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ADIPOKINES LEVEL AND INSULIN
RESISTANCE IN ABDOMINALLY OBESE
PATIENTS WITH ACUTE ISCHEMIC
LACUNAR STROKES

We have studied the serum levels of adiponectpiire
insulin and insulin resistance index HOMA-IR at tclacunar
strokes in patients with normal body weight anchveibdominal
obesity class Il. The level of serum insulin andexn HOMA-
IR don't change at acute lacunar strokes in diffeneeight
categories patients. Normal weight patients atracistrokes
have constant adipokine level. It has been detehtransient
changes of adipokine activities in abdominally @estients
during acute lacunar strokes — decreased adiponiestl and
simultaneously increased leptin level at day 1 viihowing
returning to baseline values by day 10. This phesran may
be responsible for insufficient functional recoverffer lacunar
strokes in abdominally obese patients.

Key words: abdominal obesity, lacunar stroke,
adiponectin, leptin, index HOMA-IR.

Work is a fragment of SRW "Optimization and
pathogenetic substantiation of diagnostic and treatt methods of
vascular and neurodegenerative diseases with cegrrclinico-
hemodynamic, hormonal, metabolic, genetic and inomun
inflammatory factors ", state registration numb&dQU006303.

Lacunar stroke, caused by ischemia in the
territory of a single perforating artery and
subsequent infarct lesion seated in the deep
hemisphere or in the brainstem, accounts for a
quarter of all ischemic strokes [16].

During last decade in scientific literature
there are numerous reports regarding the obesity as
factor that could influence ischemic strokes séyeri
and outcome. In particular, in previous works we
have demonstrated that abdominally obese patients
with lacunar strokes have worse late functional
outcomes according to modified Rankin scale and
worse self-service according to Barthel index stale
comparison with normal weight patients [1].
Therefore, it's necessary to identify the pathophy-
siological mechanisms underlying the more severe
ischemic strokes in patients with abdominal obesity

In recent years a visceral adipose tissue is
considered as active secretory organ which produces
a plenty of bioactive peptides, known as adipokines
(adiponectin, leptin and many other ones).
Adipokines act at both the local (autocrine/paregyri
and systemic (endocrine) level [11]. Recently, some
adipokines have drawn much attention on their
possible role in the development and clinical fesgtu
of acute ischemic stroke and post-stroke period.
Adiponectin is collagen-like protein which is
abundantly present in the circulation, accountimy f
0.01% of the total human plasma protein [3]. Unlike
most other adipokines, circulating levels of
adiponectin are decreased significantly in obesity
[19]. Adiponectin exerts vasculoprotective, anti-
inflammatory and antiatherogenic effects [3, 4].
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B32EMOJIII0 3 pELENTOpPaMH LEHTPY TOJIOLY Ta HACHYCHHS.
PiBeHb MUPKYITIOIOYOTO JENTHHY BiAMOBITAE KUTHKOCTI KUPOBOT
TKAaHWHA B OpTaHi3Mmi, 30UIBIIYETHCS TpPH TMEpeigaHHi Ta
3HMKYETBCS TIPH TOJIoyBaHHi [8].

AO B pamMKax MeTa0OJIITHOTO CHHAPOMY aACOIIOETHCS 3
IHCYJIIHOPE3UCTEHTHICTIO Ta MOPYIIEHHSIMHU BYIJIEBOJHOTO
o6MmiHy. Kpim TOro, nocTiHCY/IbTHAa TPaH3UTOPHA TiNepriliKeMis
CYMpPOBOJIKY€E, 3a JaHUMH pi3HUX aBTOpiB, Big 12 mo 53%
IMIEMIYHMX 1HCYJBTIB Yy Hali€eHTiB 0e3 IyKpoBoro naiabery Ta
ACOLIOETHCS 3 HECIIPUSATINBUMHI (YHKIIOHATBHUMHU
HacliIKaMu 3axBoproBanus [15, 17].

MeTo1w po6oTr OyI0 BUBUEHHS PIBHIB aAUTIOHEKTHHY 1
JIENTHHY B CHPOBATIII KPOBi, a TAKOXK MOKA3HUKIB BYTJICBOIHOTO
0OMiHY B TOCTPOMY II€pioJii JIAKyHapHUX 1HCYJBTIB Y TAIIEHTIB
3 AO II crynenro (ct.).

Marepiaa Ta MeToau J0CTiKeHHs. B ociimkeHHs
BKIIIOUCHO MAIlI€HTIB 000X cTareH, BikoM Bix 54 mo 65 pokis, 3
JaKyHapHUM MiJATUIIOM 1IIEMiYHUX 1HCYJIBTIB, TOCIITAII30BaHUX
B HeBpoJjoriyHe BigniieHHas 14 MKJI m. [TontaBu npotsrom 14
J00M BiJ NOYaTKy 3axBOPIOBAaHHSA. YCi MaIlieHTH HE Mallu
I[yKpOBOTO [ia0eTy Ta BHMPa)XCHOi CYIyTHBOI MATOJOTII, IO
MorJIo O BIUIMBATH Ha MPOLIECH BiJHOBJICHHS HEBPOJOTIYHHX Ta
(YHKIIOHATBHUX —MOpYIIeHh (OHKOJIOTIUHI  3aXBOPIOBAHHS,
CYIOMHHUI CHHIPOM, XBOPOOHM CHCTEMH KpOBi, BHUpaKeHi
cepieBa, HUPKOBA, TMEYiHKOBa ab0 auXadbHa HEIOCTATHICTS,
porpecyrova CTEHOKapis, TOCTpui iH(papKT MioKapmy,
CyJAMHHA JEMEHIlis, Tomo). TakoX YyCi Nali€HTH HE Maju
iHpeKIiHNX ab0 3amaJlbHUX 3aXBOPIOBAHb Ta HE MpUHAMAIH
NpOTU3aNaIbHUX TPENapaTiB MPOTArOM I SITH 1i0 10 PO3BHUTKY
iHcynbTy. KpiMm Toro, y mamieHTiB B aHaMHe3i He OyIo emi3oziB
rocTpoi HEBPOJNOTiYHOI CHMNOTOMATHKM (3TiIHO MEIUYHOI
JOKYMEHTalii), a fJaHi HeWpoBidyamizalii 3amepedyBanu
HasBHICTb paHillle IEPEHECEHHX IIEeMIYHMX HeJaKyHapHUX
iHCYNbTiB. Bara Tina marmieHTiB BUMiproBajacs MeXaHITHUMH
BaraMM TpW TOCHiTami3amii, a y TOKKHX XBOPHUX MPHU
MOKpameHHi  ix craHy. B meskux  BHmajgkax  Bara
BCTAHOBJIIOBAJIACh 31 CJIIB POJUYIB TAIli€HTa. 3a JOMOMOTOI0
CaHTUMETPOBOi  CTPIYKM BHMIpPIOBAIA  OKPYXKHICTh  Tamii
(mocepenuui BijcTaHi MiX KpaeM pebGepHOI Ayrd i rpebeHem
CTETHOBOI KIiCTKH) Ta OKPYXHICTh CTEroH (Ha piBHI BEIHKHX
BIZIPOCTKIB CTETHOBHX KicTOK). Ha OCHOBi aHTPOMOMETPHYHHX
JaHUX  BHpaxoByBajiu iHgekc Macu Ttima (IMT) -
CHIBBiHOIICHHSI Bary Tija (B Kiorpamax) A0 KBaapary 3pocTy
namienta (B Metpax). XapakTep po3moainy miguKipHOT )KHUPOBOT
KJIITKOBHHU BH3HAYaJlU CIiBBiTHONICHHSAM OKPYXHOCTI Talii 10
okpyxHnocti creron (OT/OC). HopmansHa Maca Tijia BBaKaacs
npu 3HadedHi IMT-18,5-24,9r/m2. AO 11 ct. miarHocTyBanocs
npu nokasaukax IMT B mexax 35-39,9 kr/m? Ta mpu yMoBi
OT/OC>0,9y uonosikis Ta>0,85y xinok [18].

JlakyHapHU# MiITHAT IHCYJIBTY BCTAHOBITIOBABCS 3T1THO
kputepiiB TOAST [2]. ¥ mauieHTiB AiarHOCTYBaNUCs KJIACHYHI
KIiHIYHI ~ JaKyHapHi  CHHAPOMH  (BUKJIIOYHO  MOTOPHHI
reMinapes, BUKJIIOYHO CEHCOPHUI CHHIPOM, CEHCO-MOTOPHHUI
CHHJIPOM, aTaKTUYHHMH remimape3, CHHIPOM <«IHM3apTpis-
HesrpabHa pyka»). Y mauieHTiB He croctepiranocs (iopuisil
nepeAcepAp HI MpM rocmiTatizamii, Hi B aHamHe3i (3rigHo
MEIUYHOT JOKYMEHTAIIi1). Jani HelpoBizyamizarii
3anepeyuyBaiyd BOTHHIIEBE YPAKEHHS MO3KOBOI TKaHWUHH abo
(hikcyBanmu cToBOYpOBi Ta CyOKOPTHUKAIIBHI iMIEMiYHI BOTHHIIA 3
niametpoM He Oiibime 1,5cMm.

Jnst mocmimxkeHnss Oyino chopMoBaHO JIBi Tpynu
nanieHTiB (mo 9 ocib B KOXHIM) 3 JJaKyHApHUMH iHCYJIbTaMu: 1-a

Leptin is important adipokine for controlling food
intake and the expenditure of energy by actinghen t
hypothalamus. Serum leptin level is in direct
proportion to adipose tissue mass [8].

AO, as component of metabolic syndrome, is
associated with insulin resistance and glucose
metabolism impairments. Moreover, hyperglycemia is
occurring approximately 12-53% of acute stroke
patients without a prior diagnosis of diabetes itasl|
Hyperglycemia in acute stroke has been associated
with increased stroke severity [15, 17].

Purpose of work was to determine blood
concentrations of adiponectin, leptin and insulin
resistance index among patients with AO Il class
in the acute phase of ischemic lacunar strokes.

Material and methods. In the study we
recruited subjects of both genders between th@fge
54 and 65 years with acute ischemic lacunar strokes
All patients were admitted to Poltava city hospited
later than 24 hours after stroke onset. Patienlts'tdi
have diabetes mellitus and severe co-morbiditiat th
could influence of neurological and functional
recovery (oncological diseases, convulsive syndrome
hematological diseases, cardiac, liver, kidney and
respiratory  insufficiencies, progressive angina
pectoris, acute myocardial infarction, vascular
dementia, etc). All patients didn't have infectiaurs
inflammatory diseases and didnt use anti-
inflammatory drugs during 5 days before stroke
onset. Moreover, patients didn't have acute
neurological episodes (according to medical regords
and didn't have neuroimaging signs of previously
unrecognized non-lacunar strokes. Patient's body
weight was determined with mechanical weights
during hospitalization. In severe cases, body weigh
was measured after patient improvement, or
according to patient’s relatives. Body mass index
(BMI) was calculated as weight in kilograms divided
by the square of height in meters. Body weight
categories were formed on the basis of BMI: normal
weight - BMI 20.0-24.9 kg/m2, obesity class Il —
BMI 35.0-39.9 kg/m2. Waist-to-hip ratio (WHR) was
calculated as a measure of abdominal obesity. Waist
circumference was measured with a soft tape midway
between the lowest rib and the iliac crest. Hip
circumference was measured over the widest part of
the gluteal region. According to World Health
Organization criteria, WHR >0.9 in men and >0.85 in
women were denoted abdominal obesity [18].

Lacunar stroke subtype was identified
according to TOAST criteria [2]. Clinical findings
included classic lacunar syndromes: ataxic
hemiparesis, dysarthria-clumsy hand, pure motor
hemiparesis, pure sensory stroke, and sensorimotor
syndrome. Patients didn’'t have atrial fibrillation
either at hospital admission or during life
(according to medical records). The patient had a
normal neurovisualization examination or a
relevant brain stem or subcortical hemispheric
lesion with a diameter of less than 1.5 cm.

We examined 9 patients with abdominal
obesity Il class and 9 normal weight patients with
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rpymna - Mami€HTH 3 HOPMAJbHOIO Baroi Tiima, 2-4 rpyma -
maricaT 3 AO II cr. Tak sk AO acomiroeTscst 31 3MIHOIO
aKTHBHOCTI OKPEMHUX aJWIOKiHIB, B SKOCTI KOHTpPOIIO OyIo
BifibpaHo IBi TpylH yMOBHO 310poBHX mamieHTiB (mo 9 oci6 B
KOJKHiit), BikoM Big 50-60pokiB, 3 HOpMaJIBHOK Baroo Tija Ta 3
AO 1II cr., 6e3 cymyTHBOI HEBPOJOTIYHOI Ta COMATUYHOI
HaToJorii, 10 JIKyBaJKch aMOyJaTOpHO 3 MPHUBOJLY XPOHIYHOL
JFOMOarii.

B crauionapi namieHTH 3 JIaKyHapHUMH 1HCYJIbTaMH
OTPUMYB&JIM MaKCUMalbHO YHiikoBaHy QapmakoTeparniro
(amTHarperanTH, TiMOTEH3MBHI Ta MeTa0OJUHI IIpemapar,
HEWPONPOTEKTOPH, TOILO), JIKYBAIbHY (Qi3KyIbTYPY, MACaXK.

Jls BU3HAYeHHs PiBHIB aIUIOKIHIB Ta iHCYIIHY 3pa3ku
IUTEHOT KPOBi HEHTPU(YTYBAIH, CHPOBATKY KPOBi 3aMOPOKYBAIH 1
30epiranm 10 aHamizy mpu Temreparypi -30°. BumiproBaHHs piBHS
AIUIIOHEKTHHY TPOBOIMJIM 3 BHKOPHUCTAHHSM  TECT-CHCTEM
«AssayMax Human Adiponectin ELISA Kithipmu «AssayPro»
CIIA, piBHS NENTHHY - 3 BUKOpUCTaHHAM TecT-cuctemu «DRGP
Leptin ELISA» dpipmu «DRG International, Inc.»x({I1A), a piBust
iHCysiHy — 3 BUKOpHCTaHHAM TecT-cucteM «DRG® Insulin ELISA»
¢dipmu «DRG International, Inc.»(QIIA) 3rigHo 3 I0JaHUMHU
iHCTpyKUisiMu. KoOHIEHTpamifo TIJIIOKO3M B KalJIApHIA  KpOBI
JIOCHI/PKYBaIM HA HACTYITHWH TICIS TOCHITANI3aIli JeHb 3paHKy
Harmieceprie. J{Js OLiHKK BYTJIEBOTHOTO OOMiHY BUKOPHCTOBYBAIIH
Majly MaTeMaTHYHy MOJedb romeocrasy rimokosd (Homeostasis
Model Assesment - HOMA} BusHaueHHsM mokasauka HOMA-
IR. HOMA-IR = rmoko3a Hatmiecepre (MMOMB/I) X iHCYIH
Harmecepue (MkOm/mn) /22,5 [13].

Craructnuny 00poOKy OTPUMAHUX JIAHUX
3IiICHIOBAJIM 3a JIOTIOMOTOI0 TAKeTa IPHUKIaJHUX Mporpam
Statistica 6.0. [TopiBHsiHHS MiX TpynamMu BHKOHYBAalH 3a
Jonomoroto HenapHoro t-kpurepito Ct’ropenta. OGuuncioBanu
cepennio apudmernuny (M), cepenHio MOXHOKY CepeaHBOI
senmunan (M), koedimient Biporigaocti (p). 3nauenus p<0,05
OyJi IPUAHATI SIK CTATHCTUIHO JOCTOBIpPHI.

PesyabTaTn gochiTkeHb, Ta ix o00ropopeHHsi. 3
tabumni 1 BUAHO, MO B yMOBHO 310poBuX ocid 3 AO II cr.
JIOCTOBIPHO 3MEHIIIEHUI piBEHb AIUIMOHEKTHHY B KpoBi. Sk
BiJIOMO, KOHIICHTpaIlisl aJUIOHEKTHHY B KpOBI OOEpHEHO
MOPOTIOPLIHHO KOPEIIOE 31 CTyINEeHEM a0 JOMIHAILHOTO OXXHUPIHHS
[19]. Kpim TorO, y mauientie 3 AO II cT. OpoTSIroM rocTporo
nepiofy JaKkyHapHHUX IHCYJIBTIB BiJOyBalOTbCS 3MIHM pPIiBHA
aJIMIIOHEKTUHY B KpoBi: B 1-y 100y 3axBOproBaHHS BiH
3HMXKYeTbcd 3 HacTynHuM Ha 10-y 100y IOBepHEHHSM 10
BUXIJTHMX 3HAY€Hb. A y MAIli€HTIB 3 HOPMAJIbHOI BAarow Tijia
KOHIICHTpAIlisl aTUMOHEKTHHY B KpOBI MpH IHCYJNbTaX He
3MiHIOETBCS. B iHmUX po0OOTax TAaKOXK BIOMIYAIOTHCS 3MiHU
KOHIIEHTpAIlii aJUMOHEKTHHY TIPH IMEMiYHHUX 1HCYJIbTaX. PiBeHb
AIMITOHEKTHHY IUIa3MHU KpoBi y 228 maIfieHTiB 3 iMeMidHUMH
IHCyJbTaMU OYyB IOCTOBIPHO HWXYHUM, HiXK Y 3IOpPOBUX OCIO
kouTposibHOl Tpymu [5]. Ilpu imemiynnx incymprax y 40
nainieHTiB, Bikom 50-70 pokiB, piBeHb aJUMOHCKTUHY IUIa3MH
KpOBI IPOTATOM nepiuux 48 roluH Bijl OYaTKy 3aXBOPIOBAHHS
OyB 0CTOBIpHO HMXYKMM, HiX y 40 310pOBUX 0Ci0, OJHOPITHUX
3a BIKOM Ta CTarTO, 1 HETaTHBHO KOPEJIOBaB 3 PO3MipaMu
indapkry mosky [9]. DikcyBaBcs [OCTOBIpHHH 3BOPOTHIMH
3B'I30K MiX KOHIICHTPAII€I0 aJIUITOHEKTUHY IUTa3MH KpOBI
nporsroM 24 roaMH  IicasA  imIEMIYHOro  iHCYJbTy (3
BpaxyBaHHAM BiKy) 3 B@KKICTIO iHCYIbTYy IPH TOCIHIiTai3arii
(3riguo mxamu NIHSS)Tta 3 06’ eMoM niepebpanbHoro iHdapkry.
3 mporo 3po0JIeHO BHCHOBOK, IO IIa3MOBAa KOHIICHTpAILIis
A/IMIIOHEKTUHY TPU 1HCYJIBTI MOXE CIYXKHTH OIOCEPEIKOBAHUM
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lacunar strokes. Since abdominal obesity is
associated with changed adipokines’ activity and
insulin resistance, it was formed two control

groups of conditionally healthy people (with

chronic lumbalgia) aged 50 to 60 years without
concomitant neurological and somatic pathology —
9 humans with normal body weight and 9 humans
with abdominal obesity Il class.

In  hospital stroke patients received
uniform  therapy (antiplatelet, hypotensive,
metabolic, nootropic drugs, etc), physiotherapy,
and massage.

Venous blood samples were collected on
the admission day from the antecubital vein. The
blood samples were centrifugated to obtain serum,
which was rapidly frozen at -30° C for subsequent
analysis. We used ELISA method for assessing
serum concentration of adiponectin («AssayMax
Human Adiponectin ELISA Kit»), leptin («<DRG
Leptin ELISA»), insulin («kDR@ Insulin ELISA»)
according to manufacturers’ instructions. Blood
samples were taken at day after stroke onset and
additionally at 18 day from abdominally obese
patients in fasting state. Blood samples from
healthy patients were obtained in fasting state. Fo
insulin resistance assessment we used index
HOMA-IR (Homeostasis model assessment of
insulin resistance). HOMA-IR=fasting glucose
(mmol/l) xfasting insulin (LU/ml)/22.5 [13].

Statistical analysis was performed using
the statistical package Statistica 6.0 (StatSoft).
Data is shown as mean (M), standard error of mean
(m), probability value (p). P-value was determined
by unpaired Students t test. P-value less 0.05 was
taken to indicate statistical significance.

Results and discussion.Table 1 shows
significantly decreasing adiponectin level in obese
healthy humans. As known, adiponectin serum level
is inversely correlated with degree of abdominal
obesity [19]. Moreover, in abdominally obese pasien
adiponectin level at 1 day after stroke was
significantly reduced with subsequent return taabas
values on the f0day. Whereas there is absence of
any significant  difference in  adiponectin
concentration in normal body weight patients with
acute lacunar stroke. Other studies also have noted
changes in the adiponectin concentration under the
ischemic stroke conditions. The mean plasma Idvel o
adiponectin of the 228 patients with ischemic srok
was significantly lower than that of 306 subjects
without stroke [5]. The mean plasma level of
adiponectin of the 40 patients with ischemic stroke
was significantly lower than that of the 40 sulgect
without stroke; decreasing concentrations of
adiponectin  were negatively correlated with
infarction size in ischemic stroke patients [9]1hét
study was suggested that low adiponectin levels
appear to be associated with stroke severity at
admission (according to NIHS scale) and poor post-
stroke outcome independently of other adverse
predictors. Further, the reciprocal relationship
between initial infarct volume and adiponectin in a
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MapKepoOM CTYIIEHS VIIKOJDKEHHS TKaHWHM MO3Ky [7]. B
eKCIIepUMEHTaxX TI0Ka3aHO, IO TNpH IMEMIYHHX 1HCYJIbTax
aJTUTIOHEKTHUH Mae HEUPONPOTEKTUBHUMN edexr,
OTIOCEPEeIKOBaHWI dYepe3 WOro BIACTHBICTh aKTUBYBATH
(dhochopriroBaHHS €HIOTENiaNbHOI CHHTA3W OKCHAY a30Ty Ta,
BIJNIOBIZHO, 30UIbIIYBaTH UEpEOpPAILHUA KPOBOTIK, THM
CaMUMH 3MEHIIyIouHr 00 €M imemiunoro ypaxenus [14]. Kpim
TOro, B EKCHEPHMEHTI Yy MUIIEH INpH ilIeMiYHOMY IHCYJIBTI
BHYTPIIIHROBEHHE BBEJCHHS AaIUINOHCKTHHY MPHBOAMIO JI0
3HW)KEHHSI B IUIa3Mi KpOBI DIBHS MpO3anajbHUX LUTOKIHIB, SIK
MapKepiB IMOCTIIEMIYHOTO HepeOpaIbHOro 3ananeHss [6].

B Tabaumi 2 moka3aHo, 110 B yMOBHO 370POBHX 0CI0 3
AO 1I cT. 6azanpHU piBeHb JICNITUHY TOCTOBIPHO BUIMWH, HIX B
oci6 3 HopMasbHOIO Baroto. Kpim Toro, y mamientis 3 AO II cr.
npu  JAaKyHapHUX 1HCYJIbTaxX BiOYBAa€ThCA TPAH3UTOPHE
MiBUIICHHS PIBHS JIEITUHY KPOBi, IO MOXE CBIMYUTH TIPO
HOPYLIEHY PETrYISLi0 HOro cekpenii )KUPOBOIO TKaHHHOIO B IIMX
ymoBax. JlenTuH, KpiM OCHOBHOI Aii, Mae i iHuI ()i3i0NoTivHi
eeKTu: MOAYJIIOE IMYHHY BIAINOBiZb, 30UIBIIYE NPOAYKIIO
npo3anajbHUX IMTOKIHIB, AaKTUBYE CHMIIATUYHY HEPBOBY
CHCTEMy Ta IIJBHIIyE apTepiaibHUA  THUCK, 30iibLIye

arperaiiiini BmactuBocTi TpomborwriB, Tomo [8, 12].

Mo>kuBO, MiIHAOM PIiBHS JISITHHY B CHPOBATIIl KPOBi Biapasy
micnst iHCy ATy y namieHTiB 3 AO II ct. € ogauM 3 hakTopiB, 110
CTBOPIOE MIIIPYHTSA JUIsi (GOpMyBaHHS OUTBIT BUPAKEHOTO
(dyHKITIOHATEHOTO NedeKTy y i€l kaTteropii mamieHTiB. OgHax 3
iHImoTro OOKYy, B €KCIIEPUMEHTAIBHUX JOCHTIDKEHHIX MOKa3aHi
HEHPONPOTEKTUBHI BIACTHBOCTI JIENTHUHY TIPU  iMIEMiYHUX
iHCynmbTax. 3o0Kpema, y wMwuiied mnpu okmo3ii/penepdysii
CepeHbOT MO3KOBOI apTepil BBEICHHS CK30ICHHOTO JICHITUHY
3MEHIIYBAJIO 00'€M 1IepeOpallbHOrO yYpaKEHHS Ta CTYIiHb
HEBPOJIOTIYHOr0 JIeilUTy dYepe3 3MCHIICHHS iHTEHCHBHOCTI
OKCHIATHBHOTO CTPECY Ta HeHpOoHaIbpHOro anonTo3y [10].

stroke population outlines the potential role of th
latter protein as a biomarker inversely reflecting
extent of brain injury [7]. In a mouse model of naéd
cerebral artery occlusion it has been demonstrated
that adiponectin exerts a cerebroprotective actibn,
least in part, through an endothelial nitric oxide
synthase-dependent mechanism [14]. Additionally, in
other experimental study it has been shown that
administration of exogenous adiponectin to raté wit
ischemic stroke causes reduction of brain damage vi
the inhibition of the release of pro-inflammatory
factors - tumor necrosis factarand interleukin-6 [6].
Table 2 demonstrates significant increasing
of basal leptin level in abdominally obese patiémts
comparison with normal body weight ones.
Moreover, abdominally obese patients under lacunar
stroke conditions have transient sharp increadanlep
blood concentration. This phenomenon may suggest
impaired regulation of leptin secretion by adipesyt
in acute lacunar stroke. Leptin, beside basic fonct
has a lot of additional physiological effects which
may exacerbate brain tissue damage: leptin mogulate
immune response, increases production  of
proinflammatory cytokines, activates sympathetic
nervous system, increases blood pressure, increases
platelet aggregation, etc [8, 12]. Perhaps, upsofge
leptin level immediately after stroke in patientshw
abdominal obesity is one of many factors that
contribute to formation of more severe late fumio
defect. However, on the other hand, there is eeiglen
suggesting that an increase of leptin level dutimey
acute phase of a stroke may act as a neuropr@ectiv
factor protecting the brain from ischemic damage by

reducing oxidative stress and neuronal apopto8is [1
Ta6muus 1 Table 1

KoHueHTpauisi aIMNOHeKTHHY B cHpoBaTi KpoBi (M+m), Mkr/ma

HOpMaJIbHa Bara Tina AO Il cr.
normal weight patients obese patients
yMOBHO 3710poBi ocobu conditionally healthy humans 50,1+1,9 42,0*+2,7
1-a no6a micns incynery 1 day after stroke 46,5+2,7 29341
10-a mo6a micas incynsty 10 day after stroke - 42,1+2.0

Ipumitku: Tyt i gani * - BiaminaocTi, goctoBipHi (p<0,05)npu nopiBHIHHI 3 YMOBHO 3[0POBUMH 0CO0aMH 3 HOPMAJILHOIO BArOO Tijia; ® - BiAMIHHOCTI,
noctosipHi (p<0,05)npu HOpiBHAHHI 3 YMOBHO 3A0POBHMH 0COOAMH iJEHTHYHOI BaroBoi Kareropii.

Tabmuus 2
KoHuenrtpauis Jentuny B cupoBati kposi (M=m), Hr/ma
HOpMaJIbHa Bara Tina AO Il cr.
normal weight patients obese patients
yMOBHO 3710poBi ocobu conditionally healthy humans 3,410,8 7,3*+0,5
1-a no6a micns incynery 1 day after stroke 3,4+0,7 1841.,4
10-a mo6a micas incynsty 10 day after stroke - 7,310,4
Tabmuus 3
Konuenrpauis incyainy B cupoBatui kposi (M+m), mxOa/ma
HopMaslbHa Bara tiia normal weight patients AO 1I c1. obese patients
yMOBHO 310poBi ocoou conditionally healthy humans 4,1+0,8 10,5*+2,8
1-a no6a micns incynpty 1 day after stroke 4,6+0,9 7,3+1,8
Tabmuus 4
IMokasnuku ingekcy HOMA-IR (M+m)
HOopMaslbHa Bara tisia normal weight patientg AO 1I c1. obese patients
yMOBHO 3710poBi ocobu conditionally healthy humans 0,83+0,16 2,18*+0,5

1-a no6a micns incynpty 1 day after stroke

1,03+0,16 2,82+1,0

Tabmt 3 neMOHCTpYe OCTOBIPHE  ITiIBHILCHHS
KOHLIEHTpaLi IHCYJIIHY B KPOBI B YMOBHO 3710poBuX 0ci6 3 AO II
cr. — AO acoIliloeThCsl 3  IHCYJIHOPE3UCTEHTHICTIO Ta
rinepiacyninemieto. KpiMm Toro, Ha BiIMiHYy Bijl KOHIIEHTpAIIii
AJIUTIOKIHIB, HE CIOCTEPIraeThesl OyIb SKUX JIOCTOBIPHUX 3MiH

Table 3 indicates significant increasing of
insulin serum level in conditionally healthy AO jeats.
As known, abdominal obesity is associated with linsu
resistance and hyperinsulinemia. Moreover, unlike
adipokines level there are no any significant changf
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piBHS iHCYJIIHY B KpOBI B JKOAHIM 3 TPym MNpH JIAKYHApHUX
THCYIbTax. MOKIIMBO TIE TTOB’ SI3aHO 3 THM, IO TIPH JIAKYHAPHHUX
IHCYJIbTax 00 €M YpaKeHOi TKAaHWHH MO3KY TIOPIBHSHO HEBe-
JIMKHH 1 He TOCSTa€ KPUTUYHUX 3HAYEHb JUIS 3aIyCKY CTPECOBHX
HEWPOCHIOKPHHHNX PEaKIlii y BUTJISAAI aKTHBAIIii TimoTagamMo-
rinoi3apHO-HaJHUPHUKOBOI CHUCTEMH 3 MIJHOMOM DiBHIB
KOHTPIHCYJIIPHUX TOPMOHIB (KOPTH30JTy Ta KATCXOJIAMHIB).
Tabmuns 4 cBimuuth, wo y mamieHtie 3 AO II cr.
JIOCTOBIPHO 301JIbIICHUH MOKa3HUK 1HCYJIIHOPE3UCTEHTHOCTI, a
B FOCTPOMY IIE€PiO/Ii JIAKYHAPHUX 1HCYJIBTIB HE CIIOCTEPIraeThest
Oy/Ib SKUX JOCTOBIPHUX 3MiH ITOKAa3HUKIB 1HCYJTIHOPE3UCTEHT-
HOCTi y TIAIIEHTIB Pi3HOi BaroBoi kareropii. Lleit dakr mae,
MOYKJIMBO, TOJIIOHI MOSICHEHHS SIK 1 CTANICTh PIiBHIB 1HCYIiHY
KpOBi NpH 1HCY/NbTaxX. TakMM YWUHOM, B TOCTpOMY Tepioi
JakyHapHUX iHCYNBTIB y mamnieHTiB 3 AO II cT. cioctepiraerbest
TPaH3UTOpHA 3MiHA AaKTUBHOCTI AJMIOKIHIB y BHUTJBIII
3MEHILCHHS KOHIIEHTpALil aJWMOHEKTHHY Ta IIiBHUILCHHS
KOHIICHTpAIli JICNTHHY B CHPOBATLi KpOBi, IO MoXe OyTn
OJTHIEF0 3 MPUYUH HEJOCTATHHOTO (PYHKIIOHATBHOTO BiJHOB-
JICHHS TICJIs TAKYHAPHUX 1HCYJIBTIB Y 11i€1 KaTeropii Mnari€eHTiB.

%///////WB -
TOCTPOMY TEpiOAi JIAKYHAPHHUX IHCYJIBTIB Yy
nauieHtiB 3 AO II cr. ciocrepiraerscst TpaH3UTOpHA 3MiHA
AKTUBHOCTI QIWIOKIHIB Yy BUIJISAI 3MCHIICHHS PIBHSI
AJIMIIOHEKTUHY Ta IiJBUINCHHS PiBHS JICOTHHY B CHPOBATIII
KpoBi B 1-y 100y 3aXBOPIOBAHHS 3 HACTYITHUM TIOBEPHECHHSIM
JI0 BUXiIHHUX 3HaueHb Ha 10y 100y.

Ilepcnexmueu  nodanvwmux  Odocnidxwceny.  Heobxiono
pOo3pobumu  mMemoou  papMaKonoSiuHoi Kopekyii nopyuienHs oOMiny
AOUNOKIHI@ 8 20CMPOMY Nepiodi NaKyHapHux incyrvmie 6 ocio 3 AO Il cm.

insulin serum concentration in any patients’ graungler
the conditions of lacunar stroke. Perhaps, thisligeity is
due to relatively small volumes of lacunar strokeaicky
don't reach critical values for starting neuroemit@cstress
responses in the form of hypothalamic-pituitaryeadt
system activation and releasing contrinsular hosmon
(cortisol and catecholamines).

Table 4 shows significant increasing of
insulin resistance in abdominally obese patienterg
are no significant insulin resistance changes uteac
lacunar stroke in patients of different body weight
categories. This phenomenon, probably, has a simila
explanation as invariability of insulin level in we
lacunar stroke. Thus, abdominally obese patient&iun
conditions of acute ischemic lacunar stroke have
changed adipokines’ activity in the form of serum
adiponectin level reduction and serum leptin level
elevation. These neuroendocrine impairments may be,
at least partly, one reason of more severe funation
defect in abdominally obese patients.

D) /05505

1. Under the conditions of acute ischemic
lacunar stroke, patients with abdominal obesityldss
have transient reduction of serum adiponectin level
and transient increasing of serum leptin levelsaddy
after stroke with subsequent return to basal vatres
the 10" day.

Prospect for further researchlts necessary develop new
pharmacological approaches for the treatment ofpakines changed
activity in abdominally obese patients in acutestaar stroke.
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Ty _

YPOBHU AJUIIOKUHOB U ITIOKA3ATEJIN UHCYJIMHOPE3UCTEHTHOCTHU IIPU JIAKYHAPHBIX UHCYJIBTAX VY JIUI C
ABJIOMUHAJIBHBIM O)KUPEHUEM
JeabBa M.IO.

W3ydeHsl ypOBHHM aIWIOHEKTHHA, JENTHHA, MHCYJIMHA CHIBOPDOTKH KPOBH, a TaKke HHAEKC MHCymuHopesucrentHocTh HOMA-IR mnpu
JIAKyHapHBIX HHCYJIBTAX y MAMEHTOB C HOPMAJIBHOW Maccoil Tena U ¢ abJOMHUHAIBHBIM OXHpeHHeM |l c¢T. YpoBHM MHCYIHMHA M 3HA4YCHHS MHIEKCA
HOMA-IR He U3MEHSIOTCSI B OCTPOM MEPHO/IE JIAKYHAPHBIX HHCYJIBTOB Y MAIMEHTOB Pa3HBIX BECOBBIX KATETOPHii. Y MAIMEHTOB C HOPMAIbHOH Maccoi
Teaa B OCTPOM IEPUOAE JAaKyHApPHBIX HHCYJIBTOB YPOBHHU QJUIIOKHHOB TaK)Ke HEM3MEHHBI. Y MALMEHTOB ¢ a0IOMHHAIBHBIM OXHpeHueM |l ct. mpu
JIAKyHapHBIX MHCYJbTaX HAaOIIOAaeTCs TPAH3UTOPHOE M3MECHEHHE aKTHBHOCTH aJMIIOKMHOB B BH/C YMEHBIICHHS YPOBHS aJUIIOHCKTHHA U MOBBILICHHS
YPOBHS JIEITHHA CBIBOPOTKH KPOBH B 1-¢ CyTKH 3a60J€BaHusI C MOCIEMYIOIIIM BO3BPATOM K HCXOAHBIM 3HaueHHM Ha 10-¢ cyTKi. DTOT (heHOMEH MOKET
OBITH OFHUM H3 (AKTOPOB HEIOCTATOYHOrO (PYHKIMOHATIHHOTO BOCCTAHOBIICHHS Y MAIMEHTOB C a0JOMHHAIIBHBIM OXXHPECHHEM B PEaOHIMTALIMOHHOM
NEPUOE JTaKyHAPHBIX HHCYIIBTOB.

KiroueBbie ciioBa: abIOMUHAIBHOE OKHPEHUE, JIAKYHAPHBIA HHCYIIBT, aJUIIOHEKTHH, JienTHH, nHaekc HOMA-IR.

Crarrs Hagiiuuia 15.01.201%. Peuenzenr JlutBunenko H.B.

YJK 616.716-002-053-2-085.615.454
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NEPEBIT PAHOBOI'O IIPOIIECY TA KJIITUHHUM CKJIAJI EKCYJIATY ITPU TOCTPOMY
OJIOHTOTEHHOMY OCTEOMIEJITI HUKHBOI IIEJIENU Y JITEMR

VY po6oti nmpencrasieHi KIiHIUHI pe3yIbTaTH 00CTeKEHHS i JiKyBaHHS 45 [iTeil 3 TOCTPOro 0JOHTOreHHOTO OCTEOMIENITY HHKHBOI LIENEIH,
SKMM B JMHaMIIll CIIOCTEpPEeKEHHs OyaM BHKOPUCTaHI BITYM3HSHI OaraTokoMmoHeHTHI Ma3i «Oduokain-lapauns» ta «Metwitypaumi-JapHuiis», mo
3aCTOCOBYIOTBCS B Pi3HUX (ha3ax mepebiry paHOBOro mporecy Ta iMyHOMOIYJIATOpP MOJIOKCHIOHIH. BHBUCHHS cTaHy MOBEPXHi paHM, PAHOBOTO KaHAIy i
KJIITHH IUTOTpaM eKCyJaaTta B Ipylax MOPIBHSHHS JO3BOJIMJIM BCTAHOBUTH OLMBII BHCOKY KIiHIYHY €()EKTHUBHICTH KOMILICKCHOTO JIKYBaHHS TP
BKJIIOYEHHI 0 HOro CKIamy iMyHOMOZynsTopa i ABy(ha3HOTro 3acToCcyBaHHS Mased. lle MiATBepKEHO XapaKTepoM 3arO€HHS PaHU i1 30LIBIICHHAM Y
LUTOrpaMMaXx KiIbKOCTI HEUTpOdiNIiB i3 30€peikKeHOI0 CTPYKTYPOIO 1 KIITHH (harouTapHOro psiay B IPYIi HOPiBHSHHSL.

Ku1104o0Bi cj10Ba: iTH, OCTEOMI€INIT HIKHBOI ICNENH, PAHOBUIT poLieC.

AHani3 pe3ynbTaTiB HAYKOBUX JIOCIHI/PKEHb OCTAHHBOTO JECATHUPIYYs 3aCBiJ4ye, IO OJOHTOTCHHI 3amalibHi
npouecH o0NMYYs Ta UM IO YacTOTi I PO3NOBCIOJKEHOCTI 3aiiMaroTh MpPOBIIHE MICIe B CTPYKTYypi CIEliaii3oBaHUX
Bijginenp 1menenno-nmunesoi xipyprii [3,7,14]. B jirepaTypHUX BHIaHHSX MNEPIOAMYHO 3'SABIAIOTHCA MyOIiKarii Ta
JcepTaliiiHi poOOTH B SIKUX BUCBITIIOIOTHCS OKPEMi €TiOJIOTIYHI MOMEHTH, IMaTOTEHETHIHI MEXaHI3MH PO3BUTKY TOCTPHX
OJIOHTOTEHHUX THIHUX 3axBoproBaHs [6,8,9,12,16].

Jlesopranizaliisi 3aXUCHO-aaNTAliHHIX CHCTEM OpraHi3My Y IiTeH CIpuse aKTHBi3alii OiOJOTTYHHX BIACTUBOCTEH
MIKpOOPTaHi3MiB, 30UIBIICHHIO iX KUILKOCTI Ta IMABUINCHHIO arpecHBHOCTI. SIKIO BpaxoByBaTh Oe33amepedHuii (akt
HasBHOCTI B THIHHMX oOcCepelKax OIOHTOTEHHOIO TIOXO/DKCHHS AacoIiaTHMBHOI MIiKpoOHOI (uiopu 3 BHpPaKEHOIO
MOJTIAaHTHOAKTEPIaTbHO PE3UCTEHTHICTIO, 0 CYTTEBUM YMHOM BIUTMBA€E HA KITIHIYHI TPOSBH Nepediry 3anaibHOro Mporecy, To
Pe3yJIbTaTHBHICTh JIKYBaHHS HE 3aBau OyBae Oaxanoro. Lle mnorpeOye omnTumizamii JiarHOCTHYHO-NPOTHOCTHYHOTO
TECTYBAHHSI LIMX XBOPHX, PO3POOKH epeKTHBHUX METO/IIB i CIOCOOIB JTiKyBaHHsI, 30KpeMa Ha MiclieBoMy piBHi [2,5,14,15,].

ToMy ynockoHaJIeHHsI METOAIIB Oe310CcepeIHBOr0 BIUTMBY Ha Nepedir paHOBOTo Mpoliecy (papMakoJIOriYHUX MpernapaTiB
3 METOIO MiJBUILECHHS €PEKTUBHOCTI JIIKyBaHHS 3 BUBYCHHSM KIITHHHOIO CKJIaJy E€KCyJaTy B 3aJIeXKHOCTI BiX (ha3HOCTI Ta
3aCTOCYBaHHS JIIKAPCHKUX (POPM 3aCIIyrOBYyE€ Ha MIIBUIICHY yBary. HaykoBi po3poOKH B IIbOMY HAIPSMKY MAalOTh Baromy
aKTyaJIbHICTh Y 3B’S3Ky 3 TIPOCTOTOI0 BHKOHAHHs 3a00py Marepialy IJIsi IUTOJIOTIYHOTO IOCIHI/DKSHHS Ta IIOSBOIO Ha
(hbapMarieBTHIHOMY PHUHKY 3HAYHOI KiJTBKOCTI HOBHUX 0OarakOMITOHEHTHHX Ma3el 1 aHTUCENTHYHMX PO3YMHIB, sIKi BiIKPUBAIOTH
HEPCIIEKTUBH MOKIIMBOCTI 6OPOTHOH 13 IMOTIaHTHOIOTHKOPE3UCTEHTHICTMMH MIKPOOHMMH LIITaMaMu pi3Hux Bumis [2,4,7,11,14].

B mipoMy acriekTi 3aCIIyroBYIOTh Ha YBary pe3ysibTaTd, OTPUMaHi MpH JIIKyBaHHI TOCTPOTO THiltHOTO JiMdaneHiTy
3 nodazaum audepeHmniiopanuM 3acTocyBaHHAM Mased «Odurokain-Jlapuaumna» Ta «Metmmypari-JlapHuns», sKi
MIPOJIEMOHCTPYBAIN CBOIO BUPAKEHY JIIE€BICTh B KOMIUIEKC] €TIONMAaTOTEHETUIHO1 Tepallii, 10 CTaJIO0 MiATPYHTSAM YCITIIITHOTO
BUKOPHCTAaHHS JaHMX TpenapariB B Hawiil kiiHiui [2].

Mertoro pobotu O0yii0 BUBYCHHS €()eKTUBHOCTI KOMILICKCHOTO JIIKYBaHHS TOCTPOrO OJIOHTOTEHHOT'O OCTCOMIENITY
HIDKHBOI IIEJICTH Y JIITeH 13 3aCTOCYBaHHSAM MOJIOKCH/IOHIS 1 BITYM3HIHUX 0araTOKOMIIOHCHTHHX Ma3eH B 3aJIC)KHOCTI BiJ|
(ha3u nepediry paHoBOro npouecy.

Marepian Ta MmeToan qocimkenHs. [1iq HalMM HArISIIOM Ta JIKYBaHHSAM 3HaXOIMIOCH 45 miTelt BikoM Bif 7 110
12 pokiB i3 TOCTPUM OIOHTOI€HHOM OCTCOMIENITOM Tijla HYDKHBOI IEIENH 3 3aIy4eHHS 2-3 CyMDKHHX KIITKOBHHHHX
MPOCTOPIB, SIKAM MICIsI PO3THHY OCTEO(IETMOHM MPOBOAMJIACH CaHAIlls THIHHHX ocepeakiB i parHoBoro kanamry 0,05%
BOJHOTO PO3YHHY XJIOPTEKCUINHY OINTIOKOHATY Yepe3 CUCTEMY IUIACTUKOBUX KaTteTepiB mpoTsaroM 4-5 fi6 no Bi3yarsHOTO
BHU3HAYEHHS BiJICYTHOCTI B MPOMUBHUX BOJaX HEKPOTHIHHX 3TYCTKIB.

ITicns canarii THIHHOTO OCEpPEeKYy Ha PAHOBY ITOBEPXHIO MPOTATOM Mepimux 3 Ai0 y BCIX XBOPHX HaKIamadd I
acenTuuHy TOB s3Ky Ma3b «Odmokain-Jlapauma», a B |l i Il ¢daszax mepebiry paHoBoro mporecy 3acTOCOBYBAJIH
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