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A MODERN LOOK AT THE RECONSTRUCTION OF THE UPPER PART OF THE URETER AND
URETEROPELVIC JUNCTION WITH OF A TUBULARIZED PELVIS FLAP
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CYYACHUM MOTIJISA HA PEKOHCTPYKIIIIO BEPXHbOI TPETUHA CEYOBOIY TA
MHUCKOBO-CEYOBIJIHOI'O CE'MEHTA 3A JOIIOMOI'OIO MUCKOBOI'O TYBYJIAPHOI'O
KJIAIITA

Annotation. Ureteroplasty with a tubularized pelvis flap is a very rare and complex option for urethral
reconstruction. This surgical approach in case of large sizes of the renal pelvis allows to replace extended defects
of the upper third of the ureter, and in some situations the entire ureter. Pelvic tubuloplasty can also be used to
correct hydronephrosis associated with additional vessels to the lower pole of the kidney. However, at present,
indications for this type of reconstruction have not yet been developed, various methods for the formation of pelvis
flaps have not been studied, and the features of their cutting out in various clinical situations have not been
described.

Annoranisa. [lnactuka cedoBoay TyOysIIpH30BaHMM MHCKOBUM KJIAIITEM € YK€ DIIKICHOIO i CKiIamHOL
OIIII€I0 ypeTepalbHOTO PEKOHCTPYKLii. [laHuid XipypriyHMH MiAXiA MpH BEJMKUX PO3MIpax HUPKOBOI MHCKH
JO3BOJIA€E€ 3aMICTUTH HpOTSDKHi He(i)eKTI/I BerHI)O'l' TPETUHU CCUOBOAY, @ B OKPEMHUX BHUIIaAKaAX 1 BECh Ce‘IOBiI[.
TyOynoriacTuka MHCKH TakKOX MOX€ BHKOPHCTOBYBAaTHCS JUIS KOpEKWii TigpoHedpo3y, IOB'I3aHOTO 3
JAO0JATKOBUMU CYJIMHAMU OO0 HWKHLBOTO IIOJIOCY HHPKH. OILHaK B IlaHI/Iﬁ 4Jac IOKa3aHHA OO0 LObOI0 BUAY
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PEKOHCTPYKIII me He po3po0JeHi, He BUBYCHI Pi3HI cocoOM (GOpMyBaHHS MUCKOBHX KIIANTIB i HE OMHCAaHI
0COOJIMBOCTI iX BUKPOIOBAHHS B Pi3HUX KIIIHIYHUX CUTYaLisX.
Key words: ureteral reconstruction, ureteropelvic junction reconstruction, tubularized flap pyeloplasty.
Kniouoei cnosa: pexoncmpykyis ceuo600y, peKOHCMPYKYisl MUCKOB0-CEH08I0H020 CecMeHma, NiIoNAacmuKd

myoyIapHUM Kaanmem

[IpupomkeHi CTPUKTYpH MHCKOBO-CEYOBITHOTO
cermenry (MCC) B naHmii 4ac BBa)KalOThCSA J0Ope
BUBYCHOIO MPOOJIEMOI0, SKa IMIANAETBCSA Xipypriuiit
KOpeKIii 3 piBHEM MO3UTHBHUX pe3yJbTaTiB Oiibiie
90% [1,2]. IIpu 1boMy TPOBITHUM METOIOM JIIKYyBaHHS
€ TTIOBHA PE3eKIIis 3BY)KEHOI AUITHKU CEYOBUX IUIAXIB 3
HaKJIQICHHSM TT€JIOYPETEpATbHOIO aHACTOMO3y Ha
piBHI 370pOBHX TKaHWH MHCKH 1 cedoBoay. lleit
NpUHOUIT  OyB TNpEACTaBICHHH aMEpPUKaHCHKHMH
xipypramu Anderson 1 Hynes, a #oro Bucoka
e(eKTUBHICTh CIpUsUIAa TOMYJSPHOCTI 1 MIMPOKOMY
BU3HAHHIO cepen yposoriB [3]. 3a ocraHHi [1Ba
JECSITAIITTS. MOKHA CIIOCTEPITaTH CIpOOH BITIMTH Bif
Ii€1 JOTMH i TOBEPHYTHCS A0 pO3THHY CTpUKTYp MCC
[4,5]. Leit mnapagokc NOB'SI3aHUIl 3 AKTUBHUM
PO3BUTKOM  €HIOCKOIIYHOI 1  JamapoCKOMiYHOi
ypomorii. Ilpore, omepamis Anderson - Hynes
3aJIMIIAETHCS.  TOJIOBHUM ~ METOJIOM  XIpYypriduHOTO
JIKyBaHHS TiApoHedpo3y HaBiTh NPH BUKOPHCTaHHI
HOBUX TEXHOJIOTH.

[pote, icHye 0e3miu KIIHIYHUX CUTYyalid, KOJIU
3MIACHUTH panukaibHy pesekiito MCC, Hakimactu
a/IeKBaTHUI1 aHACTOMO3 MiXK HE3MIHEHUMHU TKAaHUHAMU
a0 BHMKOHaTH Horo ©e€3 3HAYHOTO HATSATHEHHS
HeMO>unBO. [lepemyciM Iie CTOCYETBCS MPOTSKHHUX
CTPHKTYp BEpXHBOI TpeTHHH cedoBoay. llle Oinmpm
MpOOJIEMHUMHE € CUTYaIlil BTOPHHHOTO TigpoHedpo3y,
YCKJaIHEHI BaXKHUMHU 3alallbHAMH 1 pyOIeBUMHU
3MiHAMU MHCKHU 1 CEYOBOJY, OCOOJIMBO y MAI€HTIB 3
IMIIEpaTHBHUMH MOKAa3aHHIMU 10 30€peKEeHHS HUPKH.
CkJ1aJHIiCTh XIpypri4HOTO 3aBJIaHHS 3HAYHO 3POCTAE 13
30UIBIIEHHSAM 4YacTOTH Hee()eKTHMBHUX OIepallii,
BUKOHAaHHWX Ha [ONEPEJHbOMY erTami. Y Takux
Nali€eHTIB  XIpypr, $K TpaBWiIO, BUMYILIEHUH
BUKOPDHCTOBYBAaTH  HECTAaHJIAPTHI  MIAXOAM 1O
BiJTHOBJICHHSI MPOXITHOCTI BEPXHIX CEYOBHX IILIAXIB.
[Ipn npoMy BiH TNOBMHEH MAaTH II€BHHH JOCBif
BUKOHAHHS pIOKICHUX BapiaHTIB iX Xipypri4Hol
PEKOHCTPYKIIIi.

Ennmockomivuanit po3tuH cedoBomy abo MCC 3
TPHUBAJIMM CTCHTYBAHHSAM, XO4a 1 MiJKYNOBYE CBOEIO
MaJIOI0 TPaBMATHYHICTBIO 1 JIETKICTIO BHKOHAHHSA, Y
OLIBIIOCTI BHIAJKIB HE JO3BOJISIE JIOCITTH JOOPOTO
(hYHKIIOHATIBHOTO pe3yNbTaTy, OCKUIBKH 30epirae
pyOIIeBy TKaHHHY B 30Hi 3BY>KEHHSI 1 CYTIPOBOIKYETHCS
BHCOKHM PIiBHEM pPEIINBYBaHHS CTPUKTYpH [6,7].

ApceHanm PpEKOHCTPYKTHBHUX BTpYYaHb, SIKi
MOXYTb 3aCTOCOBYBATHUCS y TAKUX IAIIEHTIB, BKJIIOYAE
AyTOTPAHCIUIAHTALF0 HUPKH, BUKOPUCTAHHS TKaHWUH

HITYHKOBO-KHIIKOBOTO TPakKTy, iHTEpIIO3nIil
AyTOJIOTIYHUX  TKAaHUH  0€3  JKMBISYOI  HIKKH
(po3muprOBaIbHI  TUTACTUKH ~ CJIU30BOIO  IIIOKH,
CIIM30BOI0  OOOJIOHKOIO — MPEIyHiadbHOTO  MIIIKa,

OUYepEeBHHOI0) a00 BHKOPHCTAaHHA YPOTEIiHBMICHHX
TKaHUH (ypeTepokanikoaHacTomMo3, 3aMilIeHHS

BEPXHBOI TPETMHH CEYOBOAY TYOYJSIPHUM KIIalTeM
MHCKH).

BimHOBIECHHS BEpXHBOI TPETHHH CEYOBOAY 32
PaxyHOK MHCKH Ma€ TICBHI MPIOPUTETH Tepell iHIUMHU
METOJJAMH ypeTepasibHOi pekoHCTpykmii. [To-mepre,
3aMIiIICHHS CEYOBOAY BHUPOOJETHCS TiCTOIOTIYHO
IZICHTHYHUM MaTepiaioMm. [To-nmpyre,
BHUKOPHCTOBYBAaHUH KJIaIroTh MOBHICTIO HE
BIJICIKAETBCS BiJl MUCKH, a Ma€ XHUBIA4y HiKKy. LIi
00CTaBMHHU BU3HAYAIOTh HU3bKY YaCTOTY YCKJIaTHEHb i

BUCOKMI pIBEHb MO3MTHBHUX PpE3yJbTaTiB MpHU
BHKOPHCTAHHI ITi€1 XipypTrigHOi METOAHKH.
3actocyBaHHS TYOYNSApHHX  KJIaNTiB ~ MHCKH

OYaIOCs Y APYTiit MOJOBHUHI MUHYJIOTO cTOMITTA. Culp
QS. i de Weerd JH. y 1951 poui omucammn
CHipanenoaiOHNH KIANOTh, IKAH PO3TOPTAETHCS BHU3 i
TIPUIINBAETHCS O MOJOBXHBO PO3ITHYTOTO Y BEpXHIH
TpetuHi ceuoBoay [8]. Cxoxy omepariito y 1953 pori
sampomonysanu Scardino P.L. i Prince C.L. [9]. Ix
MoauQikaris BiJIpi3HsIaCS (dbopMyBaHHIM
BEPTHKAJIBHOTO abo mpsiMoro kiants Mucku. OOuaBa
XipypriuHi BTpy4aHHsI BUKOPUCTOBYIOTh aHAJOTTYHUIN
NPUHLUI 1 (AKTHYHO € BapiaHTOM PO3LIMPIOBAIBHOT
mwractukd MCC 1 BepxHi TpeTHHI cedoBOay 3a
nonomoroto  kmants Mucku [10-13].  OcHoBHOIO
BIIMIHHICTIO IIUX METOAHK € MOMIIUBICTh CTBOPCHHS
JIOBIIIOTO KIIANTS MPHU BUKOpHUCTaHHI omepanii Culp de
Weerd. [Ilpore, TONOBHOIO TPOOJIEMOIO TaKOTO
XIpypriuHOro MiAX0Jy € pyOleBi TKaHUHM, LIO
3aJIMIIAIOTHCS B 30HI peKOHCTPYKIil, ockinbku MCC i
BEpXHS TPETHHAa CEYOBOJAY HE BHCIKAIOTHCS, a
BUKOHYETBCS JIMINEC IX MMOMOBXHIN po3tuH. Tomy
HaJai KJIANTeBl METOIUKHU YPETEPOIUIACTUKH 3a3HAIH
ICTOTHUX 3MIH 32 PaxyHOK paJvKabHOTO BUCIYEHHS
IUITHOK pyO1ieBoi TKaHUHU 1 HOpMYBaHHS TYOYISIPHIX
KIaNTiB MHCKW. 3aralbHUH TNPUHOWAN IOAIOHIX
BTpy4YaHb I'PYHTYETHCS Ha T€PMETHYHOMY YIIMBAHHI
panu mucku micas pesekii MCC i BepXHBOT TPETHHH
CEYOBOJY, MAaKCUMAIILHO TTOBHY MOOITI3aIlif0 MUCKH 1
BUKPOIOBAHHS NPSIMOKYTHOTO KJIANTS MHUCKH 3 HOTO
HACTYIHOI POTAIli€l0 JOHM3Y 1 TyOy/spu3ami€ro.
['0JIOBHUMH yMOBaMH YCHIIIHOIO BHUKOHAHHS IHX
oriepariil € BeJMKi po3Mipy HUPKOBOI MUCKH, a TAaKOX
eKCTpapeHallbHe PO3TallyBaHHSI MHCKHA. BBaxkaeTbcs,
10 IMpPHHA KJIANTS Mae OyTy He MeHmIe 2 cM [14].

OmuH 3 BapiaHTiB BHUKOHAHHA TyOYJISIpHOI
IUIACTUKN HHUPKOBOI MHCKHM OyB 3alpoIoOHOBaHUI
Kyuepa 5. [15]. Jus ¢opmyBaHHS TYyOYJIsIpHOTO
KJIanTs. aBTOpP PEKOMEHJYE IEPETHH MHUCKH 3BEpPXY
JIOHU3Y Ha ¥4 1l MIUPUHU.

Jlo TemepimHbOro uacy B JiTepaTypi HpPHCYTHI
JIFIIIE TTIOOAMHOKI 3BITH PO BUKOPHUCTaHHS TYOYIAPHOI
mienoyperepanbHoi mactuku. Kaouk JH 1 cmiBasr.
MOBIIOMUIIM  TIPO  MOJIMBICTH  3JiHCHEHHS 1€l
omepartii 3a JOMOMOTO0 JIAapOCKOIIYHOI TEXHOIOT11
[16]. [IpumiTHO, 1o TpaHCIEPUTOHEAIbHA
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PEKOHCTPYKILis OyJia BUKOHAHA TAI[€HTHI 3 €IMHOIO
HHUPKOIO, sIKa paHille rnepeHecia 0e3nid XipypriuHux
BTpy4YaHb  (BiAKpHTa  TMi€JOIUIACTHKA,  OaJlOHHA
SHJIOMIENIOTOMIs, peTporpaaHa OaJoHHA AWIATAUMs 1
NepKyTaHHa eHzjonienoromis). IIpu mpomy Baajocs
3aKpUTH  Je(DeKT BEpXHbOI TPETUHH CEYOBOIY
3aBIOBXKKH 3 CM. ABTOpPH MiHIIIN BHCHOBKY, IO
YpETepoIIacTuKa TyOyISIpU30BaHUM KIIANTEM MHCKH
MOJKe YCHIIITHO 3aCTOCOBYBATHUCS IJIS JTANIap OCKOIIITHOT
KOpeKIii MPOTSDKHUX Ae(eKTiB BEpXHBOI TPETHHHU
CEYOBOJY HABITh y TMAII€HTIB 3 HEOTHOPAa30BUMHU
TIOTIEPETHIMH OTIePALIiISIMU.

Salehipour M.i cmiBagt. y 2006 poii mpeacTaBuin
pesynbrat  JikyBaHHs ~ oOctpykuii MCC  3a
JIOTIOMOTOI0  TYOYJSIpHOI IUIAaCTMKM MHUCKH Yy 15
nanieHTiB [17]. ¥ Bcix XBOpPHX OKpIM CTEHTYBaHHS
CEYOBOJly TaKOX BHKOHyBasiacst HeppocToMmisi. CTEeHT
BUAATSUIN depe3 4 THOKHI MICH omepariii 1 Bigpasy x
BUKOHYBAJIM aHTETpagHy Iienoypereporpadiro, ska
MiATBEpIMIa HOPMAIBHY MPOXIiTHICTE cedoBOny B 12
(80%) cmoctepexennsx. Hanmani crpukrypa MCC
BHHMKJIA Y OHOTO XBOPOTo. TakuM YMHOM, 3arajJbHUI
PiBEHP YCIIXy TaKOrO XipypTid4HOTO IiIXOAY CKIIaB
93%.

MOKJIMBOCTI  3aMIIIEHHS YChOTO  CEYOBOIY
KJIalTeM MHCKH y IiTeld OyJiM NpoJeMOHCTpOBaHI B
JIBOX KJIIHIYHUX criocTepexenusnx El - Asmar i criBaBT.
y 2014 poui [18]. V HenasHiit pobori Kumar S. i
CrmiBaBT. OyB TMpeJCTaBleHUH JOOpHH pe3yibTaT
poboT-acucTupoBaHoi PEKOHCTPYKIIi{ YCBOTO
CEYOBOLLY c JIOIIOMOT 010 TyOymnsIpu30BaHOi
TMETOBE3UKOCTOMIT ¥ 17-pidHOI MAIli€HTKH 3 €IHHOIO
(HhYHKIIOHYIOYOI0 HUPKOIO [19]. ABTopu
BUKOPUCTOBYBalld  mpuidoMm  psoas  hitch 3
TyOYJIOIJIACTUKOI0 MHCKH, KJIANoTh SKOI JIOCsATaB B
JIOBXXHMHY 7 CM, a HIMPUHA HOTr0 OCHOBHM 1 JUCTAJBHOI
YaCTHHHU - BIIOBIIHO 10 5 cM 1 3 cM.

OmHuM 3 HaWBaXIMBIIINX  NUTaHb  TIPU
BUKOPDHCTaHHI ~ TYOYJISIpHMX  KJIANTIB MHCKH €
aJIeKBaTHICTh 1X KPOBOMOCTA4YaHHS, OCOOJHBO B

yMOBaxX TPHBAJIO IiCHyrO4oro TrimpoHedposy. Ilpu
poramii  KjmanTd ~ JOHM3Y ~— MOXE  BHHHKATH
ro(pupyBaHHs 1 IEPEeTUH TKAHMHU MHCKH, 110 Y CBOIO
4epry MoXe MPU3BECTH 10 MopyIieHHs 11 Tpodiku. Ha
JAaHWH Yac HE BUBYEHI pi3HI crocodm (opMyBaHHS
KJIaNTiB MHCKH 1 He OmmcaHi O0COONMBOCTI ix
BUKPOIOBAHHSI B PI3HUX KIIIHIYHUX CUTYalisiX.
AHTEeBa3albHUN  TIEIOYpPETEPOAHACTOMO3 €
CTaHAApPTHOIO  XiPYpPTiYHOK  TEXHIKOIO  KOPEKIlii
TiApoHEePPO3y NMPHU JOJATKOBUX CyANHAX, 110 HIYTH J0
HIDKHBOTO TIOJIOCa HHUPKH. AJie BiH Ma€ iCTOTHHH
HEJOJMIK - HOBHM  aHACTOMO3  JyXe  4acTo
PO3TaIIOBY€ETHCS HA PiBHI Ti€l X CYAMHH, ajie 3 IHIIOTO
6oky. Ilpn oMy 30epiraeTbcs MaToJOTiYHUN BIUIUB
cymuan Ha MCC. Came mro 0OCTaBHHY MOXHA
BBRXKAaTH OCHOBHOIO IPUYMHOIO PEIHIMBIB TPH
BUKOHAHHI IuX omepariii. TeopeTrnyHo, mepeMiieHHs
30HM aHACTOMO3y HIDKYE 3a [EPeXpeuieHHs 3
HIDKHBOTIOJSIDHAMH ~ apTepisMu  ab0 BEHaMH 3a
pPaxyHOK BHKOPUCTaHHS TYOYJISIPHOI IJIACTHKH MHCKU
MOY€ BUKJIIOYMTH NATOJOTIYHHUI BIUIUB HAa HBOTO IIHUX
cynuH. Tomy TyOynoriacThka MHCKH MOXe OyTH

pPO3MIISIHYTa SIK CTaHJapTHAa METOJUKa XipypridHOro
JIKyBaHHS TipoHe(po3y, OOYyMOBIEHOIO Yperepo-
BazanbHUM  KoHQuikToM. Ilpore, 1e BHMarae
MPAaKTUYHOTO TiJITBEPJUKEHHS, OCKUIBKM HHHI Yy
CBITOBIH JiTepaTypi He NpEACTAaBICHUI JIOCBiA
BUKOPHCTAHHS TAaKOi XipypriyHOT TAaKTHKH.

Takum YHHOM, IUIACTHKA CEYOBOLLY
TyOyJISIpU30BaHUM KIIANITEM MICKH € JyKe PiAKICHOIO
OTIIIIET0 ypeTepanbHoi PEKOHCTPYKIIii. Heit

XIpypriyHuid MiAXiZg [JO3BOJSE 3aKPUTH TMPOTSDKHI
ne(eKTH BEPXHBOI TPETHHH CEYOBOAY, a B OKPEMHUX
BHIIAIKAX 1 yBech cedoBia. TyOymorracTika MHUCKH
TaKo)X MOXK€ BHKOPUCTOBYBATHUCS JUISi KOpPEKIl
rizponedpo3y, MOB'I3aHOT0 3 JOAATKOBUMH CYANHAMU
JI0 HW)KHBOTO TNoNfoca HUpKU. [Ipore HUHI MOKa3aHHS
JI0 IIbOTO BUJY PEKOHCTPYKILIT e He po3poliieHi, He
BUBYEHI Pi3Hi crocoOu (GopMyBaHHS KJIanTiB MUCKH 1
HE ONMHCaHI OCOONMBOCTI X BHUKPOIOBAHHS B PIi3HUX
KIIHIYHAX CUTYAIisX.
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MINIMALLY INVASIVE TREATMENT OF HEMANGIOMAS AT CHILDREN BY INJECTION OF
TRIAMCINOLONE AND BETAMETASON

Resume. Introduction. In its development and course, hemangioma (HA) destroys and does not disperse
surrounding tissues that causes significant functional and cosmetic damage. The widespread occurrence of HA in
childhood, delayed diagnosis, unreasonable tactics, mistakes in the choice of treatment method, encourage
specialists from a wide range of occupations to address constantly to this problem, which has not yet reached its
final solving.

The use of traditional HA therapies often does not lead to the expected result, and is sometimes accompanied
by complications of the tumor surface in the form of ulcers, which are accompanied by a long course of the
inflammatory process and the lack of a tendency for rapid healing of ulcers.

Aim: to study the mechanism of action and effectiveness of triamcinolone and betamethasone in the injection
method for the treatment of hemangiomas at children.

Materials and methods: the results of inpatient and outpatient treatment of 117 children (81 girls and 36 boys)
with external HA localization. The material for the study was blood serum, in which, before the treatment on the
7, 14 and 21 days after intra-tumor injection of a mixture of tritenolone and betamethasone the levels of acute
phase inflammation proteins, namely sialic acids and seromucoids, were determined.

Results. Seromucoids level on the 7th day exceeded 4 times the value of the indicator before the beginning
of treatment, respectively 0.72 £ 0.05 units of opt. density versus 0.18 + 0.02 units of opt. density, (p <0.05), on
the 14th day exceeded the value 1.78 respectively 0.32+0.04 units of opt. density versus 0.18+0.02 of opt. density
(p<0.05), reaching almost normal level up to the 21st day. The level of sialic acids exceeded 1.76 times the rate
before treatment, respectively, 3.52 £ 0.5 mmol / 1 versus 2.0 £ 0.3 mmol / 1, (p <0.05), on the 14th days only 1.16
times, respectively 2.31 + 0.4 mmol / 1 against 2.0 £+ 0.3 mmol / 1, (p> 0.05), reaching a practically normal level
up to the 21st day.

Taking into account the obtained dynamics of the proteins of the acute phase of inflammation, claimed that
the maximum destructive effect on the HA tissue after the injection of triamcinolone and betamethasone occurs
during the first 7 days, with a gradual decreasing in the expressiveness of the effective action to the 21st day.

Conclusions. Intra-tumor administration of triamcinolone and betamethasone contributes to satisfactory
cosmetic and functional results at 95.73%, which allows it to be considered as an alternative to surgical excision
of the tumor, in which technical difficulties and complications can occur.

Key words: children, hemangioma, triamcinolone, betamethasone , treatment.

Introduction. In its development and course,
hemangioma (HA) destroys but does not disperse the
surrounding tissues that cause significant functional

tactics, mistakes in choosing of the treatment method,
encourages specialists from a wide range of
occupations to address constantly this problem, which

and cosmetic damages, especially if localized in
"critical zones". The widespread occurrence of HA at
childhood, delayed diagnosis, unjustified expectancy

has not yet reached its final solving. Perhaps there is no
child surgeon who would not treat HA in his practice,
as there is no specialist who would not fail. [5]
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Many authors have identified the high mitotic
activity in the HA cells, and at the same time, the
possibility of their "spontaneous" regression is marked,
which fully corresponds to the tumor nature of the
disease, although approximately 7-8% capillary HA are
subject to involution, that located on the “closed" areas
and only at full-term children over the age of 1 [1, 3].

In accordance with the recommendations of the
international expert group WHO "Hemangiomas at
childhood", the main spectrum of methods used in the
treatment of HA is defined: laser therapy,
cryodestruction, sclerosis HA with spirit, surgical
excision [2, 4].

The use of traditional HA therapies often does not
lead to the expected result, and is sometimes

accompanied by complications of the tumor surface in
the form of ulcers, which are accompanied by a long
course of the inflammatory process and the lack of a
tendency for rapid healing of ulcers.

Methods of sclerotizing with alcohol go along
with considerable duration, insufficient radicalization
in rapidly growing HA, frequent complications that
complicate the process of treatment.

Clinical example. Patient Sh., MCAP Ne9826, age
6, 8.08.2017, ask for medical help with complaints
about the presence of tumor-like formation on the chin.
From the anamnesis: sick from birth, at the age of 3
months, during a period of rapid increase HA tissue, in
one of the CRP, 4 ml of 70% alcohol once was injected
intra-tumoral (pic. 1).

Pic. 1. Patient Sh., MCAP 29826, age 6. General HA look after the alcoholinjection at the age of 3 months

This treatment was ineffective. After the iterated

examination, on August 9, 2017, HA was surgically
removed. The postoperative period had a satisfactory
period, recovery.

Radical excision of HA, especially on the open
areas, is not always possible due to the risk of bleeding
in the early postoperative period and the formation of
cosmetic defects in the future. Not always the hormonal
method is effective, which only inhibit the growth,
contributing only to partial regression of the vascular
tumor.

Cryodestruction, as a method of HA treatment,
also has its numerous aesthetic and functional
complications, in the form of colloid scars, incomplete
tumor destruction, etc.

Clinical example. Girl 1., 17 years old, MCAP
Ne96, appealed to an outpatient reception to the
Consultative Clinic VRNCH on January 19, 2017 with
complaints about the presence of numerous scars on the
right forearm. From anamnesis: a child is ill from birth,
the diagnosis was - a cervical HA of the right forearm.

During the first year of the child's life, numerous
(parents do not remember the number exactly) sessions
of HA cryodestruction were conducted. During the
examination in the area of the right forearm, along its
front and lateral surfaces, numerous cheloid scars are
observed. Some of the scars are prone to maceration,
cracking and bleeding (pic. 2).
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Pic. 2. Patient I., 17 years old, MCAP N296 Diagnosis: Multiple keloid scars of right forearm
after cryodestruction of HA.

Aim of the work: to study the mechanism of action
and effectiveness of triamcinolone and betamethasone
in the injection method for the treatment of
hemangiomas at children.

Materials and methods. The results of the in-
patient and ambulatory treatment of 117 children (81
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girls and 36 boys) with
HA external localization were analyzed. 42 patients
were rural residents, and 75 were urban (pic. 3).
Distribution of patients by age is presented in Pic.4.
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Pic. 3. Diagram of gender distribution of patients (A), and at the place of permanent residence (B).
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Blood serum was the material for the research,
which was vacated in centralized delivery to a
specialized biochemical laboratory. The selection of
material for the research, considering the possible
dynamics of acute phase proteins, was conducted at the
beginning of the treatment, at 7, 14 and 21 days after
intra-tumoral injection of a mixture of tritenolonone
and betamethasone.

The determination of the concentration of sialic
acids in the blood serum was conducted out by
colorimetric method on a photoelectrocolorimeter in
the mode of a green filter.

Determination of the level of seromucoids was
carried out by the immunotorbodimetric method, in
which the degree of dimness of the reaction solution
determined the seromucoids contain in the blood serum
in the range from 0 units S-H up to 15 units S-H (after
Shank and Hoagland).

Results. In response to any damage (physical
injury, burn, surgical manipulation, infection, growth
and development of the tumor, the influence of
chemical agents, etc.), a complex of physiological
reactions aimed at the localization of the hearth of
damage and recovery of disturbed functions is
triggered. This process, aimed at restoring and
preserving homeostasis, is widely known in the
biological sense as inflammation, and the complex of
local and systemic changes which occur directly from
damage, in its totality, compose the concept of acute
phase of inflammation (API), which is characterized by
nonspecificity and versatility; the focus on limiting the
center of damage, the implementation of reparative
processes.

The development of API is initiated and regulated
by cytokines, anaphylaxins and glucocorticoids, some
of which are excreted directly in the inflammation
center by activated macrophages, lymphocytes and
other cells and which can provide both local and
general effects. At the local reaction there is a change
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c. 4. Diagram of patient distribution by age.

in the lumen of the blood vessels, platelet aggregation
with the formation of blood clots, accumulation of
neutrophils and macrophages, the releasing of
proteases and other lysosomal enzymes, the formation
of kinins, prostaglandins and other mediators.

Usually the concentration of proteins API
increases during the first 24-48 hours, and lasts within
7-10 days, which confirms the protective, homeostatic
nature of this important answer. However, the normal
course of API can be prolonged by continuation of the
action of damaging factors or during the disorder of the
control and regulation mechanisms.

HA refer to localized tumors with pathologic
proliferation of endothelial cells, which is characterized
by a phase of hypercellular growth and a prolonged
involutional phase. Therefore, the first 12-16 months of
a child's life are the most favorable in the application of
minimally invasive treatments. In addition, the relative
indication at the beginning of the treatment in older
children, during the so-called phase of the involution,
was a progressive increasing of the HA tissue or
complete absence of a tendency to decreasing, the
formation of ulcers, bleeding and inflammatory
processes of infectious etiology.

As a minimally invasive method, we have used
intra-tumour injection of a mixture of synthetic
glucocorticosteroids, triamcinolone and synthetic
corticosteroid betamethasone in age-related doses, in
accordance with the instructions for the drugs using.
The choice of triamcinolone and betamethasone was
due to their ability to form a center of the local
inflammation and antimetabolic properties to reduce
the processes of neovascularization and proliferation.

A total of 117 patients had 152 HA centers, as 8
patients had the presence of several, from 2 to 8, tumor
formations was determined. The total quantitative
distribution of HA according to localization is given in
Table. 1
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The treatment session included intramatural
injectable  administration of the mixture of
triamcinolone + betamethasone in age-related dosages
directly into the thickness of HA. The direction of
administration of drugs with HA area of up to 15 cm2
was selected from the periphery of the tumor to its
center. The HA segment, on which the effect of the
hormonal mixture is planned was chosen mainly in the
projection of the existing feeding vessel, with the aim
of a more significant therapeutic effect. Minimally
invasive treatment by single administration of

triamcinolone and betamethasone was performed in 96
cases of HA of different localization.

Triamcinolone was used for one intramuscular
injection at a rate of 1 - 1.5 mg / kg of mass, and
betamethasone - 0.1 mg / kg. Depending on the area of
the HA, its localization and depth of location, the
dynamics of the development of inverse tissues tumor
changes, the need for repeated treatment courses was
calculated on a case-by-case basis. The interval
between repeated doses of drugs was usually 6 - 8
weeks.

Table 1.

Quantitative distribution of HA according to localization.

Hemangiomas localization Hemangiomas quantity

abc. %
Scalp 23 15,13
Upper limb 20 13,16
Front abdominal wall 15 9,87
Back 14 9,21

Cheek 13 8,55

Chest 11 7,24

Lower limb 11 7,24
Forehead 9 5,92
Wrist 7 4,62

Nose 6 3,95

Breast 5 3,29

Sex organs and perineum 5 3,29
Upper lip 2 1,31
Lower lip 2 1,31

Neck 2 1,31

Foot 2 1,31

Upper eyelid 2 131
Lower eyelid 1 0,66
Chin 1 0,66

Hip 1 0,66

Total 152 100

In order to control the effectiveness of the
minimally invasive treatment, the determination of the
amount of inta-tumor injections of the triamcinolone
and betamethasone mixture, except the visual

assessment, determined the planimetric tumor size and
researched the dynamics of the level of markers of API
(serumukoids and sialic acids) as an indicator of the
destruction of the HA tissue (table 2).

Table 2.

Dynamics of API protein indicators after intra-tumor administration of triamcinolone and betamethasone

Terms of serum blood test
Indicator Norm Before the treatment beginning 7th day 14th day | 21st day
n=30 n=30 n=28 n=25 n=25
Seromucoids | 1514 03 0.18+0.02 0.72+0.05% | 0.32+£0.04* | 0.2+0.03
(un. Of optical density)
Sialic acids 1.9540.2 2.0+0.3 3.5240.5% | 231404 | 2.08+0.3
(mmol/l)

*- p<0.05 in relation to the norm indication

The level of seromucoids on the 7th day exceeded
the value of the indicator 4 times before the beginning
of treatment, respectively 0.72 + 0.05 units. of optical
density versus 0.18 + 0.02 units. of optical density, (p
<0.05), on 14th day in 1.78 times, respectively, 0.32 +
0.04 units. of optical density versus 0.18 + 0.02 units.
of optical density, (p <0.05), reaching practically
normal level up to the 21st day. The level of sialic acids
for the 7th day exceeded in 1.76 times the indicator rate

before treatment beginning, respectively, 3.52 £+ 0.5
mmol / | versus 2.0 £ 0.3 mmol / 1, (p <0.05), on the
14th day only in 1.16 times, respectively 2.31 + 0.4
mmol /1 against 2.0 = 0.3 mmol / 1, (p> 0.05), reaching
a practically normal level up to the 21st day.

Taking into account the obtained dynamics of API
proteins, it’s possible to affirm that the maximum
destructive effect on HA tissue after the injection of
triamcinolone and betamethasone occurs during the
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first 7 days, with a gradual decreasing in the
expressiveness of effective action to the 21st day.
Minimally invasive treatment was offered as a
method to different HA areas. For one injection, the
area of active healing exposure was up to 5.0-10.0 cm2.
The number of intramatural injections of triamcinolone
and betamethasone was determined individually, in
each particular case, calculated according to linear
parameters (area, height, depth of distribution,
expressiveness of the feeding vessels, etc.) and tumor
growth rate, with the necessity of taking into account
the effectiveness evaluation of the previous sessions.
A satisfactory result from treatment was observed
at 112 (95.73%) patients, but at 12 (10.26%) patients,
after 3-4 times injections, hypopigmentation of the skin
was observed, and at 32 (27.35%) cases the atrophy of
the subcutaneously- fatty tissue, which was fully
recovered within 10-12 months after the end of the

treatment. With the complete further disappearance of
HA tissue, the skin gradually acquires its usual
appearance and structure, with a restored developed
epithelial layer and sometimes with rests of the set of
tiny vessels in the thickness of the dermis.

Clinical example. Girl B., MCAP Ne1385, 2 years
old., 3.2.2015., was hospitalized to the pediatric
surgical in-patients department with a diagnosis:
cavernous hemangiomas of the nose to the left. From
the anamnesis it is known that the child is ill from the
moment of birth. Previously, asked to the district doctor
for help, an expectation tactic was chosen. In the
dynamics of monitoring of HA without a tendency to
decrease, and during the last 2 months, mother admitted
the tendency of increasing in the size of forming,
around which a clear network of subcutaneous blood
vessels began to be noticed (Pic. 6).

Pic. 6. Patient B., MCAP MNe385, 2 years old., diagnosis: cavernous hemangiomas of the nose to the left.
General appearance 3.2.2015.

During palpation on the area of the nose to the left
with the transition to the left of the cheek, a tumor
similar formation of mild-elastic consistency is
determined; painless, with a total diameter of 4.0 cm.
The ramified set of convoluted dark blue and red blood
vessels is marked in the thickness of the skin above the
formation. During pressing, the size of the HA is
temporarily reduced due to its flattening.

Ultrasound of the formation: in the area the left
ventricular lobe elevates the echogenicity of the

formation with an uneven unclear contour of 27 x 7.3
mm, the blood flow is intensified.

6.2.2015 CT scan of the head with an intravenous
X-ray contrast enhancement was conducted, in which
in the area of the left wing of the nose, with the
transition to the left cheek, tumor formation was
determined up to 3.2 cm2, which in its structure
resembles cavernous hemangiomas with feeding
vessels (Pic. 7).

Pic. 7. Patient B., MCAP MN21385, 2 years old., diadnosis: cavernous hemangiomas of the nose to the left. CST of
the head with X-ray contrast enhancement, scans in 3D reconstruction.
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The mixture of triamcinolone and betamethasone
was intramuscularly injected twice with an interval of
3 months. Further, every 3 months, steady positive
dynamics was observed in control surveys in the form

of a decreasing in the HA size. During examination of
the patient at the age of 4 years, no tumor signs were
observed, only certain subcutaneous vessels were
observed (Pic. 8).

Pic. 8. Patient B., 4 years old. General appearance during the control examination (may 2017).

At the control ultrasound investigation of the back
of the nose to the left in the gray-scale mode at a
frequency of 11 MHz, voluminous formations of a

Pic. 9. Patient B., 4 years old. Ultrasound the back of

pathological nature were not found. In the color
Doppler mapping mode, the blood flow locus is not
defined in the specified area (pic. 9).

U

ose investigation in the color Doppler mapping mode

(May, 2017).

At 56 HA, the area of which exceeded 15.0 cm2,
and the treatment of which required several sessions of
injection, the latter began to be conducted from the
periphery to the center, necessarily focusing on the
localization of feeding vessels. The interval between

injections sessions ranged from two weeks to three
months, was determined in each case, depending on the
dynamics of the reverse development of HA. The
quantitative distribution of multiplicity of injection
sessions in this group of patients is given in table 3.
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Table 3.

Quantitative distribution of injection sessions with HA in an area of more than 15 sm2

Multiplicity of injection sessions Number of clinical cases (n=56)
2 28
3 17
4 6
5 5

Clinical example. Child D., MCAP Ne5320, 3
years and 9 months, came for a control examination for
the treatment of HA forearm. From anamnesis: at the
age of 4 months, on May 5, 2006, the child was given
intramatural injection of TC and BM HA in the
projection of its feeding vessels, which location was
determined by ultrasound. On July 21, 2006, it was
determined that there is no further growth of the tumor,
the tissue of the HA decreased in volume, especially in
height in its distal sections. The re-session of intra-

tumor injection of TC and BM was conducted age-
related dose in the proximal tumor area in the vessels
projections, that feed HA. In the process of the
following control examinations, the positive dynamic
was marked. 07.07.2013 during the control

examination HA tissue is absent. Insignificant set of the
thin blood vessels is seen in the recovered skin of the
forearm. Lim function isn’t disturbed (pic 10).
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Pic. 10. Child D., MCAP M25320. Reverse developmental HA dynamics of the left forearm: A — the first TC and
BM injection 5.05.2006; B — general appearance of HA before the second session of TC and BM injection
21.07.2006; C — general appearance of the forearm 2.03.2007; D- general appearance of the forearm
6.04.2007; E - general appearance of the forearm 8.06.2007; F - general appearance of the forearm 6.03.2009;
G - general appearance of the forearm 18.09.2009; H - general appearance of the forearm 16.04.2010; I -
general appearance of the forearm 28.11.2012.

Among 117 children who used single intra-tumor
administration of triamcinolone and betamethasone, 4
patients (localization of hemangiomas in 2 cases -
posterior neck area, 1 - left chest wall, 1 - anterior
abdominal wall) treatment was used with the aim to
eliminate  HA relapses after their previous
cryodestruction in the period of newborn birth and early
(up to 3 months) age.

Clinical example. Child K., age of 8 months.,
MCAP No 9154, 2.6.2011, during an outpatient
examination, mother complaints of relapse of the HA
in the area of the posterior surface of the neck. From

the anamnesis: in the words of the mother, the girl is ill
from the early age when HA was detected on the back
of the neck @ up to 2.0 sm, which was prone to rapid
growth. At the age of 1.5 and 4 months, the child was
given two cryodestruction sessions that did not lead to
complete destruction of the tumor. During examination,
on the back of the neck to the right similar formation is
defined as a tumor, that protrudes above the surface of
the skin to 6 mm, with a rough scar. Under the thin skin
there are elements of a cyanotic color of HA tissue,
which, when pressed, diminish in size (Pic. 11 A).
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Triamcinolone and betamethasone are injected in
the age-related dose intra-tumor in the direction from
the periphery to the center. At the age of 1, during
palpation of HA tissue is not determined, the scar is
diminished in size, tender; there are small remnants of
intradermal vessels in the form of a weakly branched
set in the upper part of the area of therapeutic effect
(Pic. 11B).

Conclusions. Thus, conducted researches have
shown that intratumor administration of a mixture of
synthetic glucocorticosteroestheter triamcinolone and
synthetic corticosteroid betamethasone causes the
breakdown of tumor proteins, which is accompanied by
an increasing in levels of seromucoids and sialic acids
during the first week, which may indicate the presence
of localized inflammation induced by this as a result of
the destructuring of the HA tissue, and the
determination of their level can serve as an indicator of
the activity of such inflammation.

Intra-tumor administration of triamcinolone and
betamethasone promotes maximal increasing of
proteins of acute phase of inflammation up to 7 days of
treatment: the level of seromucoids exceeded the value
of the indicator four times before the beginning of
treatment (0.72 + 0.05 units of opt. density versus 0.18
+ 0.02 units of opt. density, respectively, p <0.05), the
level of sialic acids exceeded the value of 1.76 before
the beginning of treatment (3.52 + 0.5 mmol / 1 versus
2.0+ 0.3 mmol /1, respectively, p <0.05), indicating the

B
Pic. 11. Child K., MCAP Ne 9154, diagnosis: HA relapse of the posterior surface after cryodestruction.
General appearance: A - before treatment (age 8 months); B - after treatment (age 1 year)

presence of the intensive destructive effect of HA
tissue, which contributes to satisfactory cosmetic and
functional results at 95.73%, and allows it to be
considered as an alternative to surgical excision of the
tumor, in which technical difficulties appear due to the
difficulty of removing diffuse and non-encapsulated
tumors without the risk of damage of surrounding
tissues and the occurrence of bleeding .
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BU3HAUYEHHSI CTYIIEHIO KPOBOTOKY 3A JOINOMOI'OIO JIA3EPHOI JOIJIEPOBCBHKOI
®JOYMETPIi Y CTOMATOJIOTTYHUX MALIEHTIB IPU 3ACTOCYBAHHI HOBUX I
TPAJULIAHUX HE3HIMHHUX OPTOINEIMYHUX KOHCTPYKIII HA BEPXHI IIEJIEII 3
JE®EKTAMM 3YBHHX PSIIIB Y BIYHUX JUISTHKAX

Topicality. Periodontal pathology occupies a large percentage of dental diseases, which encourages dentists
and scientists to more actively engage in this problem periodontitis in the stage of stabilization. We for the
treatment of generalized periodontitis by the orthopedic component proposed claimed interdental tires, which were
used in the orthopedic treatment of patients with this pathology, along with the traditional ones. Defects in the
lateral areas were not encircled by bridged structures.

Purpose. To find out clinically which of the tires used in the study are more physiological for provoked
periodontal surgery in their area of responsibility with the help of LDF.

Materials and Methods: This clinical study was conducted in a group of 60 patients with generalized
periodontitis undergoing stabilization. Previously, they had undergone comprehensive treatment for generalized
periodontitis. In the study group with the periodontal condition in the stage of stabilization there were 30 people -
the group with the new declared tested tires. That group with the famous traditional tires - 30 people in the group.

Results. For the entire study period of 18 months, RI for patients with dental defects, the dynamics of the
development of inflammation was more restrained in the study group. Thus, in the study group there was a decrease
of 15.5 £ 1.0 % (p <0.001), which characterizes the more restrained manifestation of the inflammatory process
that appeared. In the control group, the RI reduction was 6.3 + 0.7% (p <0.001), characterizing the development
of a higher level of inflammation in the vessels. Improvement of the dynamics in the percentage of the study group
to the control group by 9.2 = 1.2 %.For the whole period of the study VpS for patients with defects of the dentition,
the dynamics of the development of inflammation more restrained revealed in the study group. The blood flow
rate in the study group increased by 11.1 % compared to the control group, where the blood flow rate increased by
only 4.1 %. Percentage improvement in the study group at 18 months of the study by 7.0 = 0.6 %.

Conclusions: Studies in groups of patients with dental defects in the lateral areas have shown an advantage
in the application of new suture structures when applied in the frontal area with generalized periodontitis in the
stage of stabilization over traditional splinting on the performance of LDF.

AkTyanbHicTh. [TaTosoris mapogoHTy 3aiiMae BEITMKHI BiZICOTOK CEpel CTOMATOJIOTIYHHX 3aXBOPIOBAHb, IO
CIOHYKAa€ JIIKapiB-CTOMATOJIOTIB Ta HAYKOBIIB OBII aKTHBHO 3aiiMaTHCS AaHOIO mpobiemoro. OpromeaudHe
BTPYYaHHS 3a [IOTMIOMOTOI0 MIMHYIOYMX KOHCTPYKLIH y (POHTaNpHIM dYacTWHI IyXe BaXJIHWBE MpHU
(hyHKI[IOHaJIbHOMY BiJHOBJICHHI HUTICHOCTI 3yOHOTO psAdy y Hami€eHTiB 3 Jedekramu 3yOHOTro psimy y Oi4HMX
JUITHKAX 3 TeHepalli30BaHUM MapOJIOHTUTOM Y CTaJil cTabimi3arii.

Hamu gt mikyBaHHSI TeHepasli3oBaHOTO MapoJOHTHTY 3 OOKY OpPTOIEIMYHOI CKJIaJOBOi 3alpOIOHOBaHI
3asBJICH] 1HTEpIEHTAJbHI IIHHH, SIKI BUKOPHCTOBYBAJINCH NPU OPTONEIMYHOMY JIKyBaHHI INAIli€HTIB 3 JaHOO
MATOJIOTIEI0 TopsiA 3 Tpamuiiiiaumu. Jledektd y OIYHUX IOUISHKAX HEBUTIOBAUCS MOCTOIOIIOHUMU
KOHCTPYKIIISIMH.

Mera. 3'scyBaTH KIIiHIYHO, $5Ki 3 BHKOPHCTAHMX Y JOCH/DKEHHI INWH OuTbml (isioymoriumi mms
CIPOBOKOBAHOTO MTAPOJIOHTY B 30HI iX BiIOBIZAIFHOCTI 3a qomomororo JID.

Martepianu Ta Meroam. JlaHe KIIiHIYHE IOCTIKEHHS IPOBEICHE Ha Ipymi 3 60 XBOPHX reHepali3oBaHUM
MapOIOHTUTOM Y cTazii crabimizarii. [lomepenHapo iM 0yi10 MPOBENEHO KOMIUIEKCHE JTIKyBaHHS T€HEPAIi30BaHOTO
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NapoJOHTUTA. Y JOCIIJUKYBaHil IpyIli 31 CTaHOM MapoJIOHTa B cTaiii crabdinizauii nepedysano 30 ocib - rpyna i3
HOBHMU 3asIBIICHUMH JTOCIIDKYBaHUMHU IIMHAMHK. Ta rpymna i3 IuHaMU BiIOMAMU TPATUIIIHHUME — Y KibkocTi 30
oci0 y rpyri.

PesyabsTaTn: 3a Bech nepiof AOCHiKeHHS, 0 ckiaanas 18 micsmis, RI st xBopux 3 aedekramu 3yOHOTO
psiy IMHaMiKa PO3BUTKY 3alaJieHHs OLIbII CTpUMaHa BHUSBJIEHA B IPYIIi TOCTIPKEHHS. TaK y Tpymi JOCIiIKEeHHS
BinOynocst 3HmwkeHHs Ha 15,5+1,0 % (p<0,001), mo xapakTepusye O11b1I CTPUMaHUI IPOSB 3aMalbHOTO IPOLECY,
mo 3'sBUBCA. Y Tpymi KoHTpomo 3HmkeHHS RI Ha 6,3+£0,7 % (p<0,001), mo xapaxTepusye pO3BUTOK OiibIl
BHCOKOTO pIBHS 3amajieHHs B CcyauHaX. [IokpamieHHS JWHAMIKH Y BiJCOTKOBOMY CIIIBBiTHONIECHHI TPYIH
JOCTIKESHHS 10 TPYIH KOHTPOJro Ha 9,2+1,2 %.

3a Bech mepio TOCHiKeHHS VPS I XBOpHX 3 AedeKkTaMu 3yOHOTO psIy AMHAMIKa PO3BUTKY 3aIrajcHHS
OLTBII cTpUMaHa BUABJICHA B TPYIN AocuikeHHs. [IIBUIKICTE KpOBOTOKA B TOCIIHKYBaHIH TPYIIi T ABUIIAIACS
Ha 11,1 % y mopiBHSHHI 3 KOHTPOIBEHOIO TPYIIOK0, JIe MIBUIKICTH KPOBOTOKA 3pocia Timsku Ha 4,1 %. [TominmeHHs
B JIOCJI/DKYBaHIi IpyII y BiJICOTKOBOMY CHIBBiIHOIIEHHI 3a 18 MmicsuiB nocmimkenns Ha 7,0+0,6 %.

BucnoBku: IIpoBeneni gociiukeHHs y rpynax MarieHTiB 3 gedekraMu 3yOHUX psiiiB y OIYHMX IUISTHKAX
BUSIBWJIM TI€pEBary B NPUMIHEHHI HOBUX IIMHYIOYMX KOHCTPYKLIN MPHU 3aCTOCYBaHHI iX y GPOHTANBHIA IUIAHI
NpY TeHEPaTi30BaHOMY MApOJOHTHTI y cTazii crabumizarii nepea TpaAWIiHHUM MIMHYBaHHSAM 3a MTOKa3HUKaMHU
nposeneHoi JIJ1P.

Keywords: generalized periodontitis in the stabilization stage, LDF RI and VpS indices, dental splinting.

Krouosi cnosa: eenepanizosanuii napooonmum y cmaoii cmaoinizayii, JI{® noxasnuxu RI ma VpS, 3y6He

WIUHYBAHHAL.

AKTYyaJbHICTb. [TommpeHHICTh
TeHEePAaTi30BaHOTO TAPOJOHTHUTA B YChOMY CBITi, a
TaKoX B YKpaiHi, I0CTaTHbO BHCOKA 1 MPH 301IbIICHH]
BikoBOI Kateropii csrae npaktuuno 100 % [1]. 3 uporo
BUIUIMBAE 1 BAXJIMBICTh KOMIUICKCHOTO IMiIXOAy MO
I[LOTO TPI3HOTO CTOMATOJIOTTYHOTO 3aXBOPIOBAHHS [2,
3]. OptomeanuHi Metoau OOpPOTHOM IPYHTYHOTHCS
MepeBaKHO HA INWMHYBaHHI 3y0iB Ta BiJHOBJIEHHI

(yHKITIOHATBHOT ~ IUTICTHOCTI Ta  CIPOMOXHOCTI
3yOHOrO psny [4].
Hamu  mis ;mikyBaHHS — T€HEpalli30BaHOTO

MapoJOHTUTY 3 OOKy OpTONEANYHOI CKIaJ0BOL
3allpONIOHOBAHI 3asBJICHI HOBI iHTEpACHTANBHI IIHHU
[5, 6], siki BUKOPHCTOBYBAJHChH MPH OPTONEAUIHOMY
JIKYBaHHI Mal€HTIB 3 JAHOIO MATOJIOTIEI0 MOPsA 3
TPATUIIIHHAMH.

Merta. 3'sicyBaTy KJIIHIYHO, SIKi 3 BAKOPUCTAHUX Y
JOCTIKeHHI  IWH  OuUtbin  (i3iojgorivuni st
CIIPOBOKOBAHOTO MapOJIOHTY B 30HI ix
BIITOBIAJIBHOCTI 3a JIOTIOMOT OO nazepHoi
nmortepiBebkoi  puoymerpii  (JIAD) [7,8 ] 3a
noka3aukamu RI ta VpS.

JOCHIDKYBaHii Tpymi 31 cTaHOM MHapoOJOHTa B CTauii
crabimizamii mepeOyBano 30 mromeit — rpyma i3
3asBJICHMMHU JOCHIPKYBaHMMHU LiMHaMu. Ta rpyna i3
[IMHAMU BiZIOMMMH TPAJAULIHHUMH — Yy KimbkocTi 30
monei y rpymni. Ilpu npomy Oiuni nedekrn 3yOHOTO
pAly BUIPABISUIMCH KOHCTPYKISIMH MOCTOINOJIOHUX
nporesiB. [Ipu gociikeHHi 3asBIeHUX (PPOHTAIBHUX
OIMH 3aCTOCOBYBAJMCS HE3HIMHI KOHCTPYKII ISt
3yOHHX psIiB y rpymi 3 OiuamME aedekramu: 3yOHA
mmHA (mat. 49999) ta 3y6Ha muHa (mat. 49996). Ipu
opoMy  (GpoOHTaNbHI  3yOHM, SKi  HANATAIOTH
[OIMHYBAaHHIO-TIOBUHHI OyTH SIKICHO JeIyJBIIOBaHi.
[TuHu Bipi3HAIOTHCS TIJIBKY 3a ciocoOoM ¢ikcarrii. Y
KOHTPOJIbHIH Tpymi NauieHTiB Oyin BHKOPUCTaHI
HACTYIHI IIMHM: KOBIA4yKOBa, IIMHAa MamJioka Ta
KOPOHKOBA.

Posmoxin  XxBOopuX 3a BIKOM 1 JIilarHO30M
3aXBOPIOBaHHS B 000X rpynax OyJio IIEHTHYHHUM 1
HOPIBHSHHUM.

Otpumani pe3syabratu. [IpoBeneHmii aHami3
pe3yIbTaTIB y MAI€HTIB 3 JeeKTOM 3yOHOTO Py Y
OiuHIM MUIAHINI 3 TEHEpalxi30BaHWUM ITAPOJOHTHTOM Y

Marepiann Ta wMeromum. byma BuBueHa Ta  cTamii craOimizamii 3a mokasHukamu JIJI® naB
MpoaHai30BaHA Tpymna MamieHTiB 3 60 XBOpUX HA  HACTYIHI pe3yJbTaTH:
TeHepai30BaHUN TAPOJOHTHT y CTail cradimizaril. JocmimkeHHs KPOBOTOKa (hpoHTaTBHOTO
[Momepenupo iM Oyno TPOBEIECHO KOMIUICKCHE  cermenTa B/ (Tadm. 1, 2).
JKyBaHHS  TEHEPalTi30BaHOTO  IApOAOHTHTA. Y
Tabmuus 1
RI. I'pyna nauieHTiB 3 nedpexTamu 3y0HOro psaay y OiuHii gingHuoi
I'pyna X +m
Jo nikyBaHHsS 6 MicsIIiB 12 micsmiB 18 micsmis
Konrpois (n=30) 0,618+0,009 0,606+0,01 0,595+0,01 0,583+0,01
Jocnimkenns (n=30) 0,495+0,009 0,473+0,009 0,444+0,008 0,41+0,009
_ Pisens snauimocti <0,001* <0,001* <0,001* <0,001*
BiIMiIHHOCTI MK TpyIaMu, p

[Ipumitka: * — BIAMIHHICT MK TpYIIaMH € CTAaTUCTUYHO 3HaUYUMoOr0, p<0,05.

ITpn mpoBeneHHI aHaii3y BCTAHOBJICHO, IO A0
NPOBEICHHs JIKYBaHHs cepeqHe 3HadeHHS RI s
XBOPHX € J1e(eKTOM 3yOHOTO pSAY B IPYIi KOHTPOIIO
(0,618+0,009) i rpymi mocmimkenus (0,495+0,009)

CTaTUCTHYHO 3HAYMMO pi3HATHCA (p<0,001) (Tadmn. 1)
BusBneHa  CTaTUCTHMYHO  3HaYUMa  BiIMIHHICTH
(p<0,001) cepemuboro 3HaueHHs1 RI uepe3 6 wmicsiin
Micys 3aKiHYeHHsI JIIKYBaHHS Il XBOPHX 3 JedekToM
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3yOHOro psigy: y rpymi konrtpomo (0,606+0,010) i
rpymi pociipkeHus (0,473+0,009). Uepes 12 micsuis
Ticysl 3aKiHYEeHHS JIIKyBaHHS cepeaHe 3HaueHHs Rl y
rpymi koHTpoo (0,595+0,010) craTucT4HO 3HAYUMO
(p<0,001) Bume, uynmM y Tpymi JOCIIKEHHS
(0,444+0,008). Yepe3 18 micaAmiB micius 3aKiHYCHHS
JiKyBaHHS cepenHe 3Hav4eHHA RI y Tpymi KOHTpOIIO
(0,583+0,010) Tak camo Bume (p<0,001), unm y rpymi
nociimkenas (0,410+0,009),

VY rpyni namiedTiB 3 aedekTamMu 3yOHOTO psAy
MpH  JOCTi/DKEHHI  3asBIICHUX KOHCTPYKINHA ISt
BITHOBJICHHs ~ cTabimizamii 3yOHOTO psimy Oyia
BUSIBJICHA IIepeBara B CTPUMYBaHHI IIPOSIBIB O3HAK
3amaneHHss no iHgekcy RI y rpymi nocmimkeHHs B
TOPIBHSHHI 13 IPYIOI0 KOHTPOIIO. 3HWKEHHS 1HIECKCY
3a 1mepioj crocrepekeHHs 18 wicAumiB y rpyrmi
nociimkenHs Ha 0,085 onuHUIE TOBOPUTH MPO OLIBII

MOBUIPHE  3allydeHHs B  3alajbHUNA  IPOILEC
CIIPOBOKOBAHOTO CYIUHHOTO pyciia. AHAaJIOTIYHUIA
MOKa3HUK y rpymi koHTpomo 0,035 cBiguute mpo
OUTBII JKOPCTKE MPOTPECYBAHHS O3HAK 3alajJCHHS B
CYIUHHOMY pycii. 3MiHM Ha 3MCHIICHHS OIOpPY
BiZI0OyBalOTHCS 3 MEHILIOIO AUHAMIKOIO.

Jlnst  BusBNIEHHS  JiHIHOrO  TpeHAa  OyB
BUKOPUCTAHWH AWCIICPCIHHUI aHami3 IUIsl TTOBTOPHUX
BHUMIpiB (BUKOPUCTAHE Jorapu(PMidHE TEPETBOPCHHS ),
BUSIBJICHE 3HIKEHHS RI 3romoM y Tpymi KOHTPOJIO
(p<0,001) i B rpymi mocmimkenns (p<0,001).

[Tpu mpoBeeHHI aHaTi3y BCTAHOBJICHO, 1110 Yepe3
18 wmicsmiB 3HadeHHs RI mias xBopux 3 nedekToM
3yOHOTO psSoy B TIpymi KOHTPONIO 3HHM3WIOCH, Yy
cepeiHpOMY, Ha 6,340,7%, a B rpyIi TOCTIKCHHS — HA
15,5+1,0% (p<0,001).

Tabmuus 2
VpS. I'pyna namienriB 3 gedpexkTom 3y0HOro psigy y Oiunii misisiHii
['pyna X +m
Jlo nmikyBaHHS 6 MicAIiB 12 micHriB 18 micsmiB

Kontpois (n=30) 19,1+0,5 19,4+0.,4 19,6+0,4 19,9+0,5
Hocnimkenas (n=30) 28,1+0,4 29+0,4 30+0,4 31,2+0,4

_ Pisens snaunmocti <0,001* <0,001* <0,001* <0,001*

BIJIMIHHOCTI MK I'pyliamu, p

[Mpumitka: * — BIIMIHHICTb M IPyIaMH € CTATUCTUYHO 3HaYuMot0, p<0,05.

[Ipu mpoBeneHHI aHaji3y BCTAHOBJICHO, IO JIO
NPOBECHHS JIIKyBaHHS CEPeAHE 3HayeHHs VpS s
XBOpHX 3 Ae(heKToM 3yOHOTO psay B TpyIi KOHTPOIIO
(19,1+0,5) 1 rTpymi  pocmimkenns  (28,1+0,4)
CTaTUCTHYHO 3HAYUMO pi3HATHCA (p<0,001) (Tabm. 2).
Busienena BiaMiaHICTE (p<0,001) i wepe3 6 MicsmiB
MCNsI 3aKiHYCHHA JIKYBaHHSA: y TPYIi KOHTPOJIIO
(19,4+0,4) i rpymi mocmimkerns (29,0+0,4). Uepes 12
MICSIIIB  TICIIA  3aKiHYEHHsS JIKYBaHHS CEpEIHE
3HaueHHs VpS y rpymi koHTpoiro (19,6+0,4) takox
CTaTHCTHYHO 3HA4YMMO BinpisHserses (p<0,001), Big
rpynu  pociimkenus (30,0£0,4). Takoxx BusiBieHi
BigminHocTi (p<0,001) cepenuboro 3uavyeHHs VpS i
yepe3 18 micsuiB micist 3aKiHUeHHs JTIKYBaHHS: Y TpyIIi
koHTpoto (19,9+0,5) i rpyni nocnimkenns (31,2+0,4).

VY rpymi mamieHTiB 3 nedeKkTamu 3yOHOTO PAILY
NOpH  TOCTIDKCHHI 3asBICHUX KOHCTPYKIIH  JUIS
BiTHOBJICHHS (DYHKIIOHATBHOI IUIICHOCTI 3yOHOTO
psany Oyna BusiBIeHAa IlepeBara B CTPUMYBaHHI
3amajbHOrO mpouecy mo iHgekcy VpS y rpymi
JOCJIJDKEHHSI B TOPIBHSAHHI 13 TPYINOIO KOHTPOJIIO.
Junamika pocty iHgekcy VpS y CyaquHHOMY pycii 3a
18 MicsAmiB y mOCHi/KyBaHIf Tpymi CTaHOBUTH 3,1
OIMHWIB, a B KOHTPONbHIA 0,8 OXMHWIE TPUPOCTY
MIBUJIKOCTI EPHUTPOIUTIB, IO MiATBEPIKY€E OLIBIT
MOBUTFHUH PIiCT 3aNAJIFHOTO MPOIIECY, IO 3'IBUBCS, Y
rpymi 3 BHKOPUCTAHHSM 3asBJICHUX OPTOIMEINYHUX
KOHCTPYKIIH.

Jdnst  BusiBieHHs  JIiHIHHOrO  TpeHaa  OyB
BUKOPHCTaHUH AUCIIEPCITHNI aHaNi3 A IOBTOPHHUX
BUMIpiB (BUKOpPHCTaHE JIoTapr(pMidHE TIEpEeTBOPEHHS),
BUSIBJICHE ITiIBUIIEHHS VDS 3 4acoM y IpyIii KOHTPOJIIIO
(p<0,001) i B rpymi nocnimkenns (p<0,001).

[Ipu mpoBeeHHI aHATI3y BCTAHOBIIEHO, III0 Yepe3
18 wmicsriB 3HaueHHss VPS it XBOPHX 3 ICPEKTOM

3yOHOTO DSy B TPy KOHTPOJIO MiJBHIIMIOCS, Yy
cepeanbomy, Ha 4,1+£0,3 %, a B rpymi JOCHTIIKSHHS —
Ha 11,1£0,5 % (p<0,001).

OO0roBopeHHsI OTPUMAHMX pPe3yJabTaTiB. 3a BeCh
mepiox mociimkeHHs RI mms xBopux 3 gedexramu
3yOHOTO psily OUHAMIKAa PO3BHUTKY 3allajeHHs OibII
CTpUMaHa BHUSBIICHA B TPYIIi OCHiKeHHS. Tak y rpymi
JOCIIJDKeHHST BimOynocst 3HWKeHHS Ha 15,5+1,0 %
(p<0,001), o xapakTepu3ye OUTBII CTPUMAHUH TIPOSIB
3anagbHOTO MPOILECY, IO 3'IBUBCS. Y TPYIi KOHTPOIIIO
sHmwkeHHs RI wHa 6,3£0,7 % (p<0,001), 1o
XapaKTepU3y€e€ pPO3BUTOK OUIBII BHUCOKOIO  PIiBHS
3anajieHHsT B CyJuHaX. [lOKpauleHHS IUHAMIKH Yy
BiJICOTKOBOMY CITiBBiJHOILIEHHI 'PYIIH IOCIII/PKEHHS 110
rpynu KOHTpOo Ha 9,2+1,2 %.

3a Bech mepiof MocHiKeHH VPS U XBOPHUX 3
neekraMu  3yOHOTO psiiy TUHAMIKa PO3BHUTKY
3amajieHHss OUThII CTpUMaHa BHSBICHa B TpyIIi
JIOCITiJIPKSHHSL. IBuaKicTH KpPOBOTOKa B
JOCHKyBaHid rpymi migsummimacs Ha 11,1 % y
MOPIBHSAHHI 3 KOHTPOJBHOIO TPYIOIO, JI¢ HIBHAKICTH
KpOBOTOKa 3pociyia Tinbku Ha 4,1 %. [lomimmeHHs B

JOCHIJKyBaHii rpymi y BiZICOTKOBOMY
CHIiBBiZHOIIEHHI 3a 18 MicAmiB IOCTi/KeHHS Ha
7,0£0,6 %.

BucHoBku. 3a pe3ynpTaTaMu IIPoOBEAECHOI poboTH
BHSBJIICHO nepeBary 3aIpONOHOBAHUX

IHTepICHTAIFHUX [IMH IPU MIMHYBaHHI 3yOHOTO psIy
Yy XBOpHX Ha TeHEpaIi30BAaHHWH MApOJOHTUT Y CTafil
ctabumizamii 3a mokasaukamu JIJ1D.
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AHAJII3 PE3YJIBTATIB 3ACTOCYBAHHSI 3ASIBJEHUX I TPAJUIIHHAX HE3HIMHHAX
IIMHYIOYUX OPTONEJUYHUX KOHCTPYKIIN Y HALIEHTIB BE3 JJE®EKTA 3YBHOI'O
PSIZTY, I1IO MAIOTh TEHEPAJII30OBAHUI MAPOJOHTHUT Y CTAJIITI CTABLII3ALII 3A
MOKA3ZHUKOM IT

Topicality. The problem of periodontal diseases is a large percentage of dental diseases, which encourages
doctors and practitioners of dentists to more actively engage in this pathology. Us for the treatment of generalized
periodontitis by the orthopedic component proposed claimed interdental tires, which were used in the orthopedic
treatment of patients with this pathology, along with traditional splinting.

Objective: To find out clinically which of the tires used in the study are more physiological for provoked
periodontal injury in the area of their responsibility by IH.

Materials and methods. This clinical study was conducted in a group of 54 patients with generalized
periodontitis, undergoing stabilization. Previously, they had undergone comprehensive treatment for generalized
periodontitis. In the study group with periodontal condition, there were 24 people in the stabilization stage. This
is the group with the claimed test tires. And the group with the famous traditional tires - 30 people in the group.

Results: The study found that after 18 months, the value of the index of hygiene (IH) for patients without
defects in the dental row in the control group improved, on average, by 60.9 + 2.1%, and in the study group - only
by 27, 6 £ 2.8% (p <0.001).

For the entire period of study in the group without defects of the dentition, the dynamics of the development
of signs of the process of inflammation in the study group is more restrained compared to the control, which
indicates the feasibility of using the claimed structures in this group.

Conclusions: Studies in patient groups have found an advantage in the use of new splinting structures when
applied to generalized periodontitis in the stabilization stage over traditional splinting in the case of IH. Percentage
improvement in the 18 months was 33.3 + 3.5 %.

AxTyajqbHocThb. [IpoGiema 3abonmBaHWii TApOAOHTAa 3aHWMAaeT OOJNBIIONW  TPOIEHT  Cpenu
CTOMATOJIOTHYECKHX 3a0oyieBaHMM, KOTOpas MOOYyXJaeT Bpadel- HAyIHBIX PaOOTHHKOB M CTOMAaTOJIOTOB-
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IMMPaKTUKOB 0oJiee aKTUBHO 3aHUMATHCS I[aHHOﬁ MaTOJIOTHEH. OpTone,quecxoe BMCHIATCIIbCTBO OUCHb BAYKHO IMPU
(I)yHKHI/IOHaJ'[LHOM BOCCTAaHOBJICHUHU LICJIOCTHOCTHU 3y6HOFO pdaa 'y nanueHTOB oe3 Ile(i)eKTOB 3y6HOF0 pdaa €

TCHEePaATU30BAHHBIM TAPOIOHTUTOM B CTAIMU CTAOMITU3AIIMH.

Hamu nnist nedyeHus reHepaqu30BAHHOTO MAPOJOHTHTAa CO CTOPOHBI OPTOMEIUYECKON COCTaBISIOLICH
MPEJIOKEHBI 3asBIIEHHBIE HHTEPCHTAIbHbIE IUHBI, KOTOPbIE HCIONb30BAIHUCH PU OPTONEIUNIECKOM JICUCHUU
MAMEHTOB C JAHHOM MaToJIOTHeN HapsILy ¢ TPAIULMOHHBIM IIMHUPOBAHUEM.

Henb. BESICHUTS KIMHUYECKH, KaKHe M3 IPUMCHSIEMBIX B UCCIICAOBAaHUM IIWH OoJiee (PH3HONOTHIHBI IS
CIIPOBOIIMPOBAHHOTO MAPOJOHTA B 30HE MX OTBETCTBEHHOCTH C IMOMOIIIBIO noka3areneit 1.

Marepuajbl U MeTOAbl. J[aHHOE KIMHHYECKOE HCCICIOBaHUE IMPOBEICHO Ha Tpymme u3 54 OOMbHBIX

TCHEPAIU30BAHHBIM IIAPOJIOHTHUTOM,

B CTaauu crabwim3arnuu. I[IpeaBapuTenbHO WM OBIIO  TPOBEACHO

KOMIUIEKCHOE JICUCHHE T'€HEPaIM30BaHOTO ITAPOAOHTUTA. B mccienyeMoil rpymie ¢ COCTOSIHHEM MapoJOHTA B
CTaIM1 CTaOMIM3AIH HaXOJIIOCh 24 "enoBeka. DTo IpyIIa ¢ 3asSBICHHBIMH HCCIIEAYEMBbIMU INHAMU. M rpymima
C IIMHAMHU U3BECTHBIMU TPAAULMOHHBIMU — B KoJiuecTBe 30 4enoBeK B rpyImIle.

PesyabTarsl. [Ipy npoBeaeHun ucciaeroBaHus YCTaHOBIICHO, YTO Yepe3 18 MecsAleB 3HaUeHUs MoKa3aTens
WD nnst GonbHBIX 03 nedekToB 3yOHOTo psija B TPYIIEe KOHTPOJIS YIIydIIWIock, B cpenHeM, Ha 60,942,1 %, a B

TpyIINe UCcCaeI0BaHus — UMb Ha 27,6+£2,8 % (p<0,001).

3a Bech NEepuoa UCCJICAOBaHUA B IpymIe 0e3 Z[e(l)eKTOB 3y6HOl"O pdaaa JUHaAMHUKa pasBUTUSA NPHU3HAKOB
nponecca BOCHAJICHU B PICCJ'Ie,HyeMOﬁ Ipymme Ooutee CACPIKaHHas B CPABHCHUHU C KOHTPOJICM.

BLIBOHBI. HpOBeI[eHHLIe HCCJIICAOBAHMA B Ipylnax ManuCeHTOB IMOKa3aJln MPEUMYHICCTBO B IMPUMCHCHUU
HOBBIX HIMHUPYHOMIUX KOHCprKL[I/Iﬁ IIpu HUCIIOJIb30BAHUM HX IIPU I'CHCPAJIM3O0OBAHHOM IAPOAOHTHUTE B CTaAWU
CTa6I/IJ'II/ISaLII/II/I nepea TpaagulqUOHHBIM IHMIMHHUPOBAHUCM 1O ITOKA3aTCIIIO ur. YJ'Iy‘IHIGHI/IC B TIPOHCHTHOM

COOTHOIICHHH COCTaBMIIO 3a 18 mecsmen 33,3+3,5%.

Keywords: generalized periodontitis in the stage of stabilization, IH, interdental splinting.

Kniouesvie crosa:
uHmepOeHmaﬂbnoe wurnuposanue.

AKTyalbHiCThb. IIpobnema 3aXBOPIOBaHb
NapoJIOHTy  3aliMae  BEJIMKHH  BIICOTOK  cepen
CTOMATOJIOTIYHUX 3aXBOPIOBAHB,II0 CIIOHYKAE JIKapiB
HAYKOBIIIB Ta CTOMATOJIOTiB IIPAKTHKIB OiJIbIII AKTHBHO
3aiiMaTHca JaHoo martosnorieio [1, 2]. OpTtonenndne
BTPYYaHHS SIK OJTHA 13 CTOPiH KOMITJIEKCHOTO MTiIX0y B
JIKyBaHHI BpPaXEHOTO IapOJOHTY AyKE BAXIMBA Ha
™I  (YHKIOIOHATHPHOTO  BIHOBICHHA  IIJIOCHOCTI
3yOHOTO psily y MaiieHTiB 6e3 nedekTiB 3yOHOro psay

3 TeHepali30BaHUM  NApOJOHTUTOM Yy  crauil
crabimizamii [3 ].

Hamu  jyis ;ikyBaHHS — TeHepasli3oBaHOTO
MapoOJOHTUTY 3 OOKYy OpPTONEOUYHOi CKJIaJ0BOI

3aIpOIIOHOBAHI 3asIBJICHI IHTepAeHTaNbHI WKHU [4, 5],
AKi ~ BUKOPHUCTOBYBAJMCh TpPH  OPTONEIUYHOMY
JMKyBaHHI TAI€HTIB 3 JAHOK MATOJIOTIE€I0 TOPSI 3
TPaTUiifHIM ITUHYBAHHSIM.

Mera. 3'sicyBaTH KIIiHIYHO, 5IKi 3 BHKOPUCTaHUX y
JMOCTDKeHHI  WWH  OibIm  i3ioymoriuHi  Auis
CIPOBOKOBAaHOTO TMApPONOHTY TAILIEHTIB Yy 30HI iX
BIANIOBIAJIBHOCTI 3a AOMOMOTO nokasHuka II.

Marepianu Ta Meroam. JlaHe KiiHiUHE
JOCTI[DKCHHST TIpOBeACHEe Ha rpymi 3 54 XBopux

2CHePANU308AHHbILL  NAPOOOHMUM 8 Cmaouu CmaduIu3ayul,

noxazamenu U,

reHepalli30BaHUM MapOIOHTUTOM, y cranii
crabimizamii. Ilomepeanpo 1M Oylo  MPOBEACHO
KOMILIIEKCHE TiKyBaHHsI reHepalli30BaHOTO

MapoJOHTHUTA. Y JOCHIDKYBaHIH Tpymi 31 CTaHOM
MapojioHTa B cTafmili cTabimizamii mepedyBano 24
moauHU. Lle Tpyna i3 3asBIEHHMMH JOCIHIIKYyBaHUMHU
mrHAMH. | Tpyma i3 IMWHAMHA BiIOMIMH TPaIUIlitHIMHA
— y xinbkocTi 30 sroneit y rpymi.

[Ipu JOCIIDKEHHI 3asIBJICHUX IIUH
3aCTOCOBYBAJIUCSI HE3HIMHI KOHCTPYKIIi JUisi 3yOHHX
psaiB 6e3 nedekTiB: TaHIorosa Bcediuna (mar.72812),
1 SKIO 3yOM OyJM JemylibIOBaHi — TO JIAHIIOrOBa
BceOiuHa JyIs JemyiabnoBaHux 3y0iB (mar. 79037).
[IuHu Bigpi3HAIOTHCS TUIBKHU 32 criocoboM ¢ikcanii. Y
KOHTPOJbHIM Tpymi mamieHTiB Oymu BHUKOPHCTaHI
HACTYIHI IIMHW: KOPOHKOBA MasHAa W CYIUTBHOJHTI
KOPOHKOBI.

Posmomin  xBopux 3a BIiKOM 1 JiarHO30M
3aXBOPIOBaHHA B 000X Tpymax Oyio IIeHTHYHUM i
MTOPIBHIHHUM.

Otpumani pesyabratn. [IpoBenenuit anami3
pe3ynbTaTiB 3a iHgekcoMm ririean (II') maB HacTymHi
TOKa3HHUKH (TalJI.).

Tabmums
I'pyna nauienriB 6e3 nedekTiB 3y0HOr0 psigy
X+m

I'pyna - — — P
Mo nikyBaHHs 6 MicAIiB 12 micsiiB 18 micsamis

Kontpoius (n=30) 1,38+0,03 1,65+0,04 1,95+0,03 2,22+0,03
Jocmimkenns (n=24) 1,23+0,07 1,36+0,08 1,45+0,07 1,57+0,07

_ Pisen, snaanmocti >0,05 <0,001* <0,001* <0,001*

BiIMIHHOCTI MK TpyIIaMH, P

ITpn mpoBeneHHI aHaii3y BCTAHOBJICHO, IO JIO
NPOBEICHHS JIIKYBaHHS CEpEeJHE 3HAUCHHS IHIEKCY
ririern (II') s xBopux 6e3 gedexTiB 3yOHOTO psay B
rpymi kourpomo (1,384+0,03) 1 rpymi gocnimKeHHS

(1,23+0,07) craTHCTHYHO 3HAYMMO HE BiJPI3HSIETHCS
(p>0,05). Uepes 6 micswiB micist 3aKiHUCHHS JTIKYBaHH:I
TaKoXX BHSBJICHO CTATHCTHYHO 3HAYUMY DI3HHUIIO
(p<0,001) cepennboro 3uauyeHHs Ianekc ririenu (IT7)
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JUIsL XBOpUX 0Oe3 jaedexTiB 3yOHOro psimy: y Tpymi
koHtpomo  (1,65+0,04) 1 rTpymi  JOCHimKEHHS
(1,36+0,08). Yepes 12 wmicsamiB micisi 3aKiHYCHHS
JKyBaHHSI cepenHe 3HaueHHs [npexc ririenn (1) y
rpymi  koHtpomo (1,9540,03) Oymo craTHCTHYHO
3HaunMo (p<0,001) Buie, 4uM y Tpymi JOCHIIKEHHS
(1,45+0,07). Takox BusBieHi BimminHOCTI (p<0,001)
cepenHboro 3HaveHHs iHaekcy ririern (II) i gepes 18

MICAIIIB  MNCHA 3akiHYeHHS JIKyBaHHA: Yy Tpymi
KoHTpoiro  (2,22+0,03) i Tpymi  OOCHIIKEHHS
(1,57+0,07).

VY rpymi namieHTiB 6e3 medexTiB 3yOHOTO psiIy
NP JIOCTIDKEHHI 3asBJICHUX KOHCTPYKIIN nepesara B
CTPUMYBaHHI IMHAMIKH MPOSIBY 3alIaJIbHOTO MPOLECY B

MOPIBHSHHI 3 KOHTPOJBHOIO  TIpymow,  [e
BUKOPUCTOBYBAJIHCA TpaguLiiHi OpTONEANYHI
KOHCTpPYKLii. BiaMiHHOCTI BiJg 3HaYeHb TIpPYIHU

KOHTPOJIO BHSIBIICHI Yy BCIX CTpOKax HOCIHIIKEHHS
(p<0,05). [IuHamika pOCTy 3amaJbHOTO IMPOIECY B
JMOCTIKYBaHI Tpymi CTaHOBUTH 3a BCi MiCsAIl
cnoctepeskeHHs 0,34 oguHUI, a B KOHTpoIbHIiH 0,84
OJIMHUIII IPUPOCTY.

OOroBopeHHs1 pe3y/abTaTiB J0c/aixxeHHs. [
BUSIBJICHHSI JIIHIHHOTO TpeHna OyB BHKOpPHCTaHUI
JUCHEpPCIHHUIA ~ aHami3 Uil MOBTOPHHX  BUMIpIB
(BuUKOpHCTaHE aorapupmiuHe MIEPETBOPEHHS),
BUSBJICHE MiJBUINCHH iHAekcy ririenu (II') srogom y
rpyni koHtpomto (p<0,001) i B rpymi JOCHiIKEHHS
(p<0,001).

ITpu nmpoBeneHHI aHATI3y BCTAaHOBIICHO, IO Yepe3
18 micsmis 3HaueHHs iHAekcy ririean (II') i xBopux
0e3 nedexTiB 3yOHOTO pAOy B TPyHi KOHTPOIIO
MOKPAIINIOCh, y cepeiHsoMy, Ha 60,9+2,1 %, a B rpymi
JIOCHIiKeHH s — jintine Ha 27,6+2,8 % (p<0,001).

3a Bech MeEpiof IOCHIKCHHS B rpymi 0e3
nedekTiB 3yOHOrO psiy JUHaMiKa PO3BHTKY O3HAK
MpoLleCy 3amajeHHs B JOCHTI/DKYBaHIM rpymi OUIbII
CTpHMaHa B IMOPIBHSIHHI 3 KOHTPOJIEM, IO TOBOPHTH
po JOLTBHICTD 3aCTOCYBaHHS 3as1BJICHUX
KOHCTPYKILIH y aHiil rpymi.

BucHoBku. 3a pe3ynpTaTaMu MpoOBeACHOI poOOTH
BUSIBIICHO nepeBary 3aIPOIIOHOBAHHX
IHTepACHTANFHUX [IMH IPH IIHHYBaHHI 3yOHOTO PsILy
y XBOpHX Ha T€HEpalli30BaHHH MapOJTOHTHUT y CTasii
crabimizamii 3a moxasHukoM II'. Tlomimmenus y
BiJICOTKOBOMY CITiBBiTHOIICHHI CKJIajio 3a 18 wmicAmiB
33,343,5 %.
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EPIDEMIOLOGICAL STUDY OF ANIMAL BITES IN VARNA REGION
FOR THE PERIOD 2009-2018

Pe3tome. YxanBaHusTa OT )KHBOTHH IIPEACTABIISIBAT CEPHO3EH MPOOJIEM 3a 00IIECTBEHOTO 3/IpaBeolia3BaHe,
ThU KaTO HSKOW OT )KMBOTHHUTE MOXKE J1a Ca HOCUTEIH Ha 3apa3Hu 3a00JsiBaHus, BKIIOYUTEIHO U Osic. CpenHarta
YeCcTOTa Ha YXalBaHHUATA OT KUBOTHH B cBeTa € okoyio 250 Ha 1000 xymm Hacenenue. Lleara Ha HACTOSIIOTO
M3CIIe/IBAHE € J1a Ce MPOYYH ENUIEMHOJIOTHATAa HA YXalBaHUATa OT )HBOTHH BbB BapHeHcKka 06iacT 3a nepuoja
2009 — 2018 r. Marepuaa u meroau: [IpoyuBaHero e mpoBeieHO BHB BapHeHcka obacT 3a nepuoaa 2009-2018
T., KaTo ca M3II0JI3BaHH JIaHHHM TIpesiocTaBeHu oT Pernonannara 3xpasHa nncnexims (P31). U3cnensanu ca o610
3 323 numa B pasiMuHM BB3PACTOBH TPYNH, KOUTO ca NPEThpPHENH WHIWICHTH C >KMBOTHH. Pesyararm:
Pesynrature nokasBaT, ye MHIMAESHTUTE C )KUBOTHHU IIPe00JIaiaBaT cpe]] HACEIEHUETO BbB Bh3PacToBaTa rpyma
20-59 1. (46,70 %), nencuonepute (42,50 %), mbxe (54,10 %) u numa ot rpaackute paionu (86,20 %). 3acerHar
e mpeauMHO goiHus KpaitHuk (51,0 %), kaTo mpeobiagaBaT yxanBaHHATa OT TUBH )XUBOTHH (64,50 %), mpe1umMHO
6e3nomun kyderta (93,0 %). 3aximouenue: [Topaau BucokaTa 4ecToTa HA HHIIUJASHTHTE ¢ 0€3I0MHH KydeTa, KOUTO
CKHUTAT I10 YJIUIIMTE HAa [PAJIOBETE U YBEINYABAIMAT CE MPOLICHT HA HANa/IeHUATa HaJl Jela TpsIOBa Jia ce OTaeIH
0c0o0eHO BHUMaHHE BbPXY OrpaHH4aBaHETO Ha OE3CTOMAaHCTBEHUTE Ky4deTa.
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Summary. Animal bites are a serious public health problem, as some animals may be carriers of infectious
diseases, including rabies. The average incidence of animal bites in the world is about 250 per 1000 people. The
purpose of this study is to study the epidemiology of animal bites in the Varna region for the period 2009 - 2018.
Material and methods: The study was conducted in the Varna region for the period 2009-2018 using data
provided by data used provided by the Regional Health Inspection (RHI). A total of 3 323 subjects in different age
groups who have suffered animal incidents have been examined. Results: The results show that animal incidents
are prevalent among the population in the 20-59 age group (46.70%), retirees (42.50%), men (54.10%) and persons
from urban areas (86, 20%). The lower limb (51.0%) was mainly affected by wildlife bites (64.50%), mostly stray
dogs (93.0%). Conclusion: Due to the high incidence of stray dogs wandering the streets of cities and the
increasing rate of child assaults, special attention should be paid attention to the restriction stray dogs.

Keywords: animal bites, epidemiology, stray dogs, Varna region

Introduction: Animal bites are a serious public
health problem, as some animals may be carriers of
infectious diseases, including rabies[6] .Animal bites
are a major route of transmission of the disease to
humans. In this regard, the highest frequency and
severity of animal bites are in Asia and Africa, where
dog bites predominate and approximately 55,000 die of
rabies each year [4].

The average incidence of animal bites in the world
is about 250 per 1000 people. The frequency of animal
bites in the United States is estimated at 200 per
100,000 people a year. [23]. In Bologna and South
Tyrol, Italy, the frequency of animal bites in each area
is 50-60 per 100,000 people per year [21, 24].

These are the most common incidents with
animals, with 60-80% of bites being caused by dogs
and 20-30% by cats. Bites from other animals, such as
rabbits, guinea pigs, hamsters, rats, mice, are much
rarer [7, 21, 24]. About 100 million dogs and cats in
American households cause about 1-2 million dog bites
and 0.4 million cat bites a year, with the victims mostly
children [23].
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Figl. The average number of animal bites per person

The majority of animal bites are in urban areas
(86.20%), with males predominating (54.10%). The
male to female animal bite ratio is 1.2: 1 and the city /
village ratio is 6.3: 1. The highest incidence is in the 20-
59 age group (46.70%), although 44.60% of the victims
indicated that they were retired. This raises the issue
that victims of bites are vulnerable groups of the

2013

From the point of view of public health, animal
bites are often associated with high treatment costs,
especially when infected with rabies, hospitalization
and temporary disability, with the most vulnerable
being the poor and rural populations with limited access
to health services [3, 6, 12, 18, 26, 35].

In Bulgaria, epidemiological data on this topic are
incomplete and inaccurate, since animal bites are not
legally regulated for mandatory reporting and national
statistics are not maintained.

The purpose of this study is to investigate the
epidemiology of animal bites in Varna region for the
period 2009 - 2018.

Material and methods: The study was conducted
in the Varna Region for the period 2009-2018, using
data provided by the Regional Health Inspection (RHI).
A total of 3 323 subjects in different age groups who
have suffered animal incidents have been examined.

Results: Between 2009 and 2018, the number of
animal incidents was 3 529, with cases in which one
person suffered several incidents (Fig.1).
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population, including persons with reduced motor,
visual or hearing function (Tab. 1). Although incidents
with children between the ages of 0 and 3 are less than
1%, the problem is becoming more socially relevant,
especially after its occurrence after 2014, as it is on the
increase.
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Tab.1

Frequency of animal incidents in Varna region for the period 2009 - 2018 based on sex, age,

place of settlement type and employment

Indicator Number / relative share
sex Men 1797/ 54,10 %
Women 1526/ 45,90 %
0-3 29/ 0,90 %
4-6 231/ 6,90 %
age 7-14. 515/ 15,50 %
15-19. 251/ 7,60 %
20-59 1554/ 46,70 %
<60 743/ 22,40 %
settlement type city 2866/ 86,20 %
village 457/ 13,80 %
children 350/ 10,50 %
students 713/ 21,50 %
employment workers 828/ 24,90 %
professional groups 21/ 0,60 %
retirees 1414/ 42,50 %

representatives

The small number of animal incidents among the
of the professional  groups

(veterinarians, agricultural workers, foresters, hunters
and others) is striking.

According to the location of the bites, most cases

are on the lower limb (51.0%), followed by the upper

300
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2009 2010 2011 2012
M pets 143 144 102 124
W pet dogs 128 136 88 112
B wild animals 283 249 215 281
@ stray dogs 257 233 201 264

Fig. 2. Number of animal bites

limb (40.20%). Head and face injuries are 7.20%. The
results of the study show that wildlife incidents prevail
- 2142 cases (64.50%) (Fig. 2). Dog incidents are the
highest, with 1,043 (88.50%) incidents of domestic dog
incidents, and stray dogs accounting for 1993 (93.0%)
of all wildlife incidents ( Tab. 2).

2013 2014 2015 2016 2017 2018
118 137 86 130 110 84
101 125 74 115 101 63
199 241 170 186 156 162
188 232 153 169 148 148

in Varna region 2009 - 2018

Tab. 2

Frequency of animal incidents in Varna Region for the period 2009 - 2018 based on the animal type,
the type of incident and the location of the bite

Indicator Number / relative share
Pets 1178/ 65,50 %
Dogs 1 043/ 88,50 %
Type of animals Cats 110/ 9,30 %
Others (rabbits, hamsters, chinchillas, etc.) 25/ 2,20 %
Wild animals 2 142/ 64,50 %
Stray dogs 1993/ 93,00 %
Others (stray cats, foxes, jackals, etc.) 149/ 7,00 %
Bite 3461/98,10 %
Type of incident Scratch 63/1,80 %
Other (slimming) 5/0,10 %
Upper limb 1393/40,20 %
A place to bite Lower limb 1766/51,00 %
Upper body 53/ 1,60 %
Head and face 249/ 7,20 %
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Discussion: The results of our study show that
animal incidents are more prevalent among the
population in the 20-59 age group (46.70%), retirees
(42.50%), men (54.10%) and people from urban areas
(86.20%). As mentioned earlier, the high incidence of
animal injuries simultaneously at a young age and
retirees may be due to early retirement due to some
degree of disability, which makes this section of the
population an extremely vulnerable group.

The results of our study differ significantly from
those reported by other authors, in which the relative
share of animal injuries in children prevails [2, 5, 8, 9,
11, 15, 17, 22, 28], in most cases were found in the age
group 10-19 years [5, 9, 11, 14, 15, 17, 19, 27, 29, 30].

In terms of gender, the results of our study
correspond with those of other authors who indicate
that cases of animal injury are more common in men
[13, 34]. Similar results were reported by Kinge and
Supe [20] (70%), Santra et al [32], who reported that
male bites were 57.80%.

In our study, the prevalence of animal injuries
among urban population (86.20%) is predominantly
due to stray dogs that inhabit the streets of cities.
Similar results have been reported by Saghafipour et al.
[31] Kassiri et al. [15], Riahi et al. [28] and Erfanian et
al. [11]. On the other hand, most of the authors found
that the victims were mainly from rural areas, linking
these results to more frequent contacts of the population
with domestic and wild animals [2, 5, 8, 9, 10, 14, 15,
17,19, 22, 25, 27, 29, 33, 37]

The high incidence of lower limb injuries found in
our study (51.0%) is also supported by data from other
authors such as Charkazi et al. - 69.4% (8), Bahonar et
al. - 69.7% [5], Kassiri et al. - 75.8% (16), Dehghani et
al. - 67% [10], Haratynejad and Khanjani - 63,9% [14],
Dadypour et al. - 67% [9], Sabouri Ghannad et al. -
71.8% [29] and Alavi and Alavi - 58% [1]. In other
studies, upper limb injuries have a higher relative share.
Similar results were reported by Kassiri - 61.4% [15],
Yalcin et al. - 53% [36] and Saghafipour et al. - 52.4%
[31]. These differences can be explained by how the
animal is dealt with and the height of the victim, with
the likelihood that lower humans will be bitten in the
upper body by a larger one. In these cases, children
have a higher risk of injury to the upper limbs and upper
body, including the head.

Conclusion: Due to the high incidence of stray
dogs wandering the streets of cities and the increasing
rate of assaults on children, particular attention should
be paid to restraining stray dogs. Although, in recent
years, measures have been taken to castrate animals.
Bringing them back on the street does not reduce the
risk of bites. It is therefore necessary to take measures
to remove stray dogs from the street.
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SIMULATION MEDICINE AND OTHER INNOVATIVE TECHNIQUES IN THE STUDY OF
INTERNAL MEDICINE FOR THE 5TH YEAR STUDENTS

Resume. The priority of the national education system in Ukraine is the training of specialists who are
competitive on the world market [1]. This goal is achieved by the introduction of a variety of interactive teaching
methods into the educational process, the use of simulation techniques for in-depth training of practical skills,
under conditions close to the future profession. A study of the effectiveness of simulation training methods shows
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that in this case, the level of motivation for further self-education becomes much higher, as it creates a real
environment that a student may face in their future professional activities [8].
Key words: interactive learning, simulation center, training, situational tasks, practical skills.

Relevance. The modern labor market places high
demands on the training of competitive, highly
qualified doctors because the society needs
independent, creative specialists, initiative and
enterprising, able to work in a team, to offer and
develop ideas, to find innovative solutions [15].
Therefore, the problem of the lack of professional
competence of graduates is very relevant today. One of
the main reasons for this situation is that insufficient
attention is paid to solving practical problems in the
field of the future professional activity of specialists.
After all, usually people remember:

5% of lectures

10% of what they read

20% of what they see with their own eyes

50% of what they listen and see at the same time

70% of what they discuss and write

80% of what they do in own hand

90% of what they do and discuss at the same time

95% of what they teach others [17].

Aim. Defining the role of simulation training in
increasing students' motivation in the study of internal
medicine.

Main part. Studying at a higher educational
institution involves not only the compulsory acquisition
of theoretical knowledge but also the qualitative
mastery of future specialists by practical skills and
competences. This is an important component of
modern medicine [5]. Such an approach will allow
future specialists to develop skills of dialogic
communication, a tolerant attitude to the opinions and
views of colleagues, the ability to distinguish (isolate)
the problem from the general situation, to choose the
best way to solve, predict and analyze the results that
meet the criteria of professional competence of the
specialist. Active and interactive forms and methods of
education play an important role in training
competitive, highly skilled health care professionals
[3].

To prepare a competent medical professional
ready for independent work, a combination of
traditional teaching methods using innovative
technologies is required [4]. Student have to master the
basic skills before they face real life situation (work).
However, on clinical bases it is not always possible to
provide the necessary means for mastering practical
skills, often the low prevalence of a particular nosology
does not make it possible to familiarize the student with
it in practice [6]. Therefore, to increase students'
motivation in the study of internal medicine, various
active teaching methods are actively used: the method
of active dialogue (discussion), presentations, the crew-
role method, simulation role-playing games. Such
approaches to the organization of students' work in
practical classes should activate mental activity,
develop their creative potential and research approach
to solving specific professional problems in the
discipline being studied [7, 10].

Also, a study of the effectiveness of simulation
teaching methods shows that in this case, the level of
motivation to further self-education becomes much
higher, since it creates a real environment that the
student may face in his future professional activity. In
addition to working in simulation (training centers), the
use of situational clinical tasks (in pulmonology,
cardiology, hematology) as role-playing games are
used in the study of internal medicine. After all,
educational simulation game, most fully corresponds to
the idea of a new, contextual type of training, because
it reflects its most characteristic features [16, 19]. In
this regard, the main task of the educational simulation
game is not only to simulate the real conditions of
professional activity in training, but also to provide
opportunities for reproduction or imitation of those
contradictions faced by a specialist in the path of
knowledge and professional activity. Clinical tasks
used can be of various types: with complete data,
incomplete data, the required data is provided by the
teacher at the request of students, in others, there may
be so-called excess data, implicitly presented
alternatives of choice, situations that require decision-
making. At the same time, separate groups of students
are given separate roles: imaginary patient, family
doctor, an emergency room doctor, a doctor who is
responsible for laboratory-instrumental research,
doctor-resident of the department, who must determine
the program of differential diagnosis and treatment,
expert, etc [12].

An example of a simulation game that is regularly
used in the study of certain areas of internal medicine
is also the clinical analysis of a thematic patient [18].
An independent survey, examination by a student as a
doctor ends with group discussion. The teacher acts as
a so-called expert, gradually adding information from
the medical history, if necessary, directing from simple
to complex. Under the guidance of the teacher, students
distinguish the main symptoms based on survey data,
review, additional research methods. Analyzing the
findings, future physicians combine information into
syndromes of pathogenic significance. The selected
pathological syndromes are systematized, determining
the leading syndrome and its pathogenetic relationship
with other manifestations of the disease. A significant
step is the formulation of the preliminary diagnosis and
its justification. Students learn how to identify the
differential number of nosologies that are accompanied
by similar symptoms and syndromes. If necessary, an
additional examination plan is provided to clarify the
underlying and associated pathology. The detailed
diagnosis of the main and accompanying diseases is
established [14].

In addition, the main focus is on the principles of
drug therapy, the presence of indications and
contraindications to the appointment of specific
pharmacological groups, discusses the benefits of
certain drugs, the possibility of side effects, discusses
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the advantages and disadvantages of different treatment
regimens offered by students, taking into account the
problems of the drug interaction, age aspects, and
comorbidity, etc. It also predicts the expected effect of
treatment, the prognosis of the disease (recovery,
improvement, etc.), indicate the preventive measures to
eliminate recurrence or progression of the disease [11].
Experience has shown that the work of students, mainly
during the 5th year of study, directly at the bedside of
the patient, does not always fully force them to take a
creative approach to find the right diagnosis. Therefore,
students' evening shifts are actively used in the
departments of the therapeutic profile, where they find
themselves in the most real conditions of future work.
During the night hour shifts, students participate in
clinical rounds, screening for severe patients, and
provide emergency care to urgent patients [13].

The results of the night shifts are discussed in
detail in the next session, where students report the
basic data concerning the examined patients,
substantiate the diagnosis, present the plan of
examination, treatment, and listen to the comments of
not only the teacher but also their colleagues. In our
opinion, the experience of evening shifts is invaluable,
since it contributes not only to improving both
theoretical and practical knowledge of internal
medicine but also to the formation of clinical thinking
in future physicians [21].

The use of such forms of student learning is fully
justified in terms of current principles of educational
simulation, as it facilitates the accumulation of
professional competencies for students and allows them
to adapt more easily in real professional activity in the
future.

Conclusions. Thus, the undeniable advantage of
simulation technologies is that their implementation
allows you to move away from traditional forms of the
educational process in practical classes, allows you to
shift the focus on the student, allowing the latter to
practice skills, make mistakes and correct them,
analyze the situation and draw conclusions [2]. The
application of methods of active learning, in particular,
simulation role-playing, allows medical students, while
remaining in the position of students, to perform
professional actions and deeds. The form of
organization of such activity practically reproduces the
forms of real professional activity [20]. A successful
alternative to patient education is simulation training.
The principles of the organization of the educational
process based on imitation technologies allow
achieving specific goals and objectives of training with
the possibility of repeated execution of the educational
activities to the formation of a certain skill or skill, as
well as with the possibility of impartial imitation of
various professional situations. In the medical
education system, simulations underlie several
techniques designed to reproduce clinical situations for
learning, repetition, assessment, and research.
Simulation techniques range from a basic level in the
form of verbal simulation to more advanced ones, such
as standardized patients [9].
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OCOBJIMBOCTI 3ACTOCYBAHHS METOY KO3SABKIHA JJ151 PEABLIITAIII IIJJIITKIB 3
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PECULIARITIES IN USAGE OF THE KOZYAVKIN METHOD FOR THE REHABILITATION OF
ADOLESCENTS WITH CEREBRAL PALSY

AHoTauis. B cTarTi npencTaBieHui anroput™ 3acTocyBaHHs MeTony Ko3sBkina as peabimitamnii miamiTkiB
3 Pi3HUMH KITIHIYHAMHA (POpMaMH AUTSIYOT0 IepeOpaIbHOTO HMapalidy Ta IPOBEICHA OIliHKa HOTro e(eKTHBHOCTI.
OTpuMaHi pe3yibTaTH TMOKa3aJd, 0 peadimitaitis 3a MetonoM KossiBkiHa, sika 37iHCHIOBaNach 32 HaBEIEHUM
ANTOPUTMOM, CIPHsIa TOKPALICHHIO TCHUXIYHOTO PO3BHUTKY, PEAYKIii MCHUXOMATOJOTiYHOI CHMITOMATHKH Ta
M IBUIIEHHIO SIKOCTI KUTTS IIUITKIB Ta 1X CiIMEM.

Summary. In this article, the algorithm of Kozyavkin Method for rehabilitation of adolescents with different
clinical forms of cerebral palsy is presented as well as it’s effectiveness that was evaluated. The obtained results
showed that Kozyavkin rehabilitation Method, which was performed according to the above algorithm, contributed
to the improvement of mental development, reduction of psychopathological symptoms and improvement of
quality of life of adolescents and their families.

Kniouosi crnosa: oumsauuil yepebpanvhull napaniv, nionimxu, NCUXIYHUL po36umox, peadirimayis, memoo
Ko3sexina.

Key words: cerebral palsy, adolescents, cognitive development, rehabilitation, Kozyavkin Method.



30 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12 (52), 201

L m

IMocranoBka mnpoGjemu. Y cydacHOMY CBITi
MIBUAKOIUIMHHUX 3MIiH CTHJIIO JKUTTS 1 BaroMocTi
NPUHHATTS pilIeHb, Ma€ MICIe 3arajlbHOCBITOBa
TEHAECHLIIA 10 3HAYHOI0 301JIbIIEHHS KIIBKOCTI AiTEH Ta
MiUTITKIB 13 OpraHiYHUMH Ypa)KeHHSMHU HEpPBOBOI
CHCTEMH,  30KpeMa  JAUTSYUM  LepeOpabHUM
napamigem. L{g mpoGiema Mae He TUTBKH MEIUYHE, alle
M coLalbHO-€KOHOMIYHE Ta  3arajJibHOJIOACHKE
3Ha4eHHA. OcoO0IMBO aKTyadbHUM L€ MUTAHHA € IS
OUTITKIB 13~ PYXOBHMH,  IHTEJIEKTyaJbHHMH,
CCHCOPHUMH N MOBHMMH IIOPYLICHHSIMH, OCKIUIBKH
TICHO TOB'sI3aHE 3 TPOOIEMOTO IX COLiaNbHOI aanTanii,
SIK BCEPEIHHI MiJIITKOBOTO KOJIEKTHBY, TaK 1 11032 HUM
[1]. Sx mnpaBwio, mWi/UIITKH, MalO4d HOPMAaTHBHI
3HAQUYEHHS  PIBHA  IHTEJEKTYyaJbHOTO  PO3BUTKY,
HaBYAIOTHCS 32 MPOrpaMaMy 3arajJbHOOCBITHIX MIKIJI,
OJTHaK MOXKYTb BIT4YyBaTH pi3Hi NpOOJIEMH 1 TPy THOILI,
TOB'SI3aHI 13 3aCBOEHHAM HABYANBHOTO Martepialy Ta
amanTamii 1o mkonn [2]. B ocHOBI mux TpymHOIIIB
MOJKYTB JIS)KaTH HACTYIHI pryuHHA: 1) serki, "crepti”
(hopMu MOPYIIEHs PO3BUTKY i (YHKIIOHYBAHHS Pi3HUX
MCUXIYHUX (DYHKIIIH; 2) eMOIiiHI 1 XapaKTepoJIoTidHi
po3naau, mo GopMyrOTECS y MiAIiTKa; 3) 0cO0IMBOCTI
COMIATBHOTO (DYHKIIIOHYBAHHSI Ta B3a€MOJIT (CTOCYHKH
y IKOJi Ta CiM'i, B3a€MOBIIHOCHHHU 3 OJHOJITKAMH).
HaiivyacTime MoOKHa cHocTepiraTm MOE€THAHHS IHX
NpUYUH 1 (aKTOPIB Y OJHOTO MiJUTiTKA, 1[0 TPU3BOAATH
B pe3yibTaTi 0 TOpYyLIeHb WOro  COLIaJIbHO-
TICHXOJIOTIYHOI ajjanrarii.

Sk BimOMO, pO3Tamul IHTENEKTY Ta IICHXIKH Yy
I[bOT0 KOHTHHTCHTY XBOPHX € IyK€ IONIMPEHUM
spumeM [3]. Pasom i3 TWM, He icHye mpsaMOi
3aJIOKHOCTI MIK TSDKKICTIO pPyXOBOI MAToJIOTii Ta
cTynereM po3ymoBoi HepoctatHOcTi ipu ALIT. Cepen
IHTEJIEKTyalbHUX  MOPYLIeHb Yy  OUIITKIB 13
1epeOpaibHUM TapajiideM dYacTillle CIOCTEPIira€Thes
BUPaXXCHA HEIOCTATHICTh Mi3HABAJIBHOI MiSUTBHOCTI,
30KpeMa, abCTPAKTHOTO MHUCJICHHS Ta IHIIMX BHIUX
ncuxivHux QyHkuid [4]. OCHOBHMM 3aBJaHHSIM B
peabimiTaliifHOMy MPOIECi € 3HIKCHHS BHPaXEHOCTI
PYXOBHX, IICHXIYHMX Ta MOBHHX IOPYIICHb,
T ABUIIIEHHS SIKOCT1 €aM0o00CITyTOBYBaHHS,
MOKpAIIEHHsT HAaBYaHHS Ta COLIAIbHUX KOHTAKTIB.
OCKUIbKH, KOKEH MAaIll€HT € OCOOJIMBMM, HEOOXIIHE
3aCTOCYBaHHS KOMIUIEKCHOTO ITiIX0AY IO peadimiTarmii,
SIKA CTIPHSIB O BCEOIYHOMY, TAPMOHIITHOMY PO3BUTKY
ix ocobucTocTi.

Ha cporoguimHii AeHb OIIBIIICTE METOIB
JmikyBaHHS Ta pealOimitamii xBopmx Ha JILII
CIIPSIMOBaHI Ha KOPEKI[I0 MaTOTeHETUIHOT CKIIAOBOL
3aXBOPIOBAHH, ajie BCi BOHH BU3HAYAIOTh, IK OCHOBHY
b — TOKPAIICHHS COI[iaIbHO-TIOOYTOBO1 ajamTarii
MAIli€HTa, 10 3HAYHOI0 MIPOI0 3aJICKUTh BiJl PiBHS
PO3BUTKY MOTOPHHX Ta McuXiunux ¢ymkmiit [5]. Ix
KOPEKIIis Ta PO3BUTOK 30epe’keHnX (PyHKIIOHAIBHUX
CHCTEM OpTaHi3My JIIOJMHM 3 METOI0 SKHaWKpamoro
NPUCTOCYBAaHHS ~ JI0  CYCIUIBHOTO  JKUTTS  Ta
camopeaJi3aliii i € 3aBIaHHsM yCIIIITHOT peadimiTartii.

ITpoBeneHHst KOMITIEKCHOT peadimiTarii minTKiB
i3 nepedparsHIM napanigeM B yMOBax
CHEMiai30BaHOTO  MEAWYHOTO IEHTPY  MEAHMKO-
comianbHOI peabinmiTamii BIUIMBaE, B MepIIy 4epry Ha

¢bopMyBaHHS IX  TOBCAKICHHOI  CaMOCTIHHOCTI,
3IATHOCTI IO CaMOOOCIYyrOBYBaHHS, IOKpPAIICHHS
3arajibHOi PYXOBOi aKTHBHOCTi, HAaOyTTS HABUYOK
CIIJIKYBaHHS Ta HABYaHHA. B naHwuii yac icHye Beauka
KUTBKICTh METO/IB peadiniTamii xBopux Ha JILII, cepen
SKUX  HAWMONIMPCHINIMMU €  HEHpPOPO3BUTKOBA
Mertonuka bobGara [6], meTon pedrekc-mokoMorii 3a
BoiiToro [7], koHnyKTHBHA Tieparorika 3a Iletso [8],
MeToauKa marepHiHry [lomana-/lemakato [9], Tormo.
Ha »xaip, 3acTOCYyBaHHS JHIIE TPAAHULIHHIX METOIIB
Tepamii [Jaleko He B YCIX BHMNAgKaX IO3BOJISIE

JOCATHYTH  OYIKyBaHHX  pe3ynabTaTiB.  TiTbKH
MO€THAHHSA JKYBaJIbHUX BILUIMBIB pi3HHX
MOJaNIbHOCTEH  MOXKe  3a0€3MeYUTH  JOCSTHEHHS

6axanoro edexry [11].

e y 80-x pokax XX cromirts mpod. B.L
Ko3sBkiHuM OyB CTBOpPEHUI MeTO/ peadimiTarii, Skuit
VCIIITHO BIIPOBA/KCHUN B MPAKTHUKY JIKyBaHHS IiTel
ta migmtkie 3 JAUIl, Ta iHIIMH OpraHIYHUMHU
ypaxxerusmu LITHC, sikuii 3aBasku cBOil epeKTUBHOCTI
OJiep)KaB HIMPOKE MDKHApoIHE BH3HaHHA. B OCHOBI
Merony KossBkiHa €  opuriHampHa ~— TeXHiKa
moJricerMeHTapHol OioMexaHIYHOT Kopekuii xpe0Ta,
aJanToBaHoi 0 AuTsAYoro oprasizmy. llagxom
CTUMYJIALIT KOMIICHCATOPHUX MOXIJIUBOCTEH
OpraHi3My Ta aKTUBYBaHHS IUIACTHMYHOCTI MO3KY LS
CHCTeMa CTBOPDIOE B OpraHi3Mmi JIIOIMHH HOBUH
(byHKIIOHAJIBHUI CTaH, IO BIAKPUBAE MOXKIMBOCTI JJIS
HIBH/IIIOTO MOTOPHOTO Ta MCHXIYHOTO PO3BUTKY [10,
11]. Pi3sHOCTOpOHHI JNiKyBaJIbHI BIUIMBH IEOTO METOIY
(pednekcoreparris, JiKyBaJbHA TiMHACTHKa,
CHemiadbHa CHCTEMa Macaxy Ta iH.), II0 B3aEMHO
JONOBHIOIOTE ~ Ta  INOCWJIIOIOTH  OJUH  OJHOTO,
CIpsIMOBaHI Ha  JOCATHEHHS  OCHOBHOI ~ METH
peabimiTallii — MOKpPAIIeHHS SIKOCTI JKUTTS MAIli€HTIB.

Y  CHUMKIONEIUYHOMY BHUJAAHHI 3 JUTSYOT
oproneaii mpod. @. Hitapaa, Bumaniit B Himeuuuni y
1997 poui, mero npodecopa Ko3ssiBkiHa BKIIIOUCHHI B
YEeTBIPKY  OCHOBHHX,  HalOUIhbil  ©()EKTUBHHX
KOHCEpBAaTMBHHUX METOMIB pealimitauii XBOpUX Ha
JUIT [12]. Usa metommka € odimiiHO BH3HAHOK B
VYkpaiHi Ta Mae MHPOKUH MDKHAPOIHHN iHTEpec.
Iporsrom ocranHix Maibke 30 pOKiB 3a METOIOM
KozsBkina mikyBanwcs monan 74 000 marmieHTiB i3 67
KpaiH CBiTy, Takux sk BemukoOpuranis, CIIA,
[ompema, Himewunna, ABcrpis, ommanzis, PymyHis,
Pocisi, KopomisctBo CayniBcbka Apasisi, Kyseiir,
Karap, OAE, T1AP, Ianis, [Takuctan tomo [13].

Pi3HOOIYHICTE Ta  KOMIUIEKCHICTH  METOAY
KossBkiHa 103BOJISIE 3aCTOCOBYBATH HOTO MPH Pi3HUX
HEBPOJIOTIYHHX Ta ICUXIYHUX PO3JIAAAxX IiATITKOBOTO
BiKy. B ocHOBi peabimiTamiiHOro mpoIeCy JEXKHUTh
MPHUHIUI  IHAWBiAyami3amii KOXXKHOTO  MAaIli€HTa:
BIIMIOBITHO 1O pIiBHI ICHXOMOTOPHOTO pO3BHUTKY,
(YHKIIOHaJIBHUX MOXIJIMBOCTEH, CTaHy 3/10pOB's, BIKYy
Ta piBHA (I3UYHOI MiArOTOBICHOCTI (POpPMYy€eThCS
MapupyT peabinitanii [14]. CrBopiotoun yHi(ikoBaHy
CXeMy TIOCHIIOBHOCTI MpOBENEHHs peabimiTamiiitanx
3aX0/liB, BHKOPHUCTOBYIOTb METOJ  «IIPOTOPEHHS
MIUISXiBY», TOOTO MiCJIsl aKTUBHOT'O KOPUTYBAaHHS XpeOTa
Ta BENMKUX CymIo0iB, yci 3aco0u pealOimirtartii
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CIPSMOBYIOTh Ha riobanbHy Mo0ii3anio
KOMIICHCATOPHHUX MO>KJIMBOCTEH OpraHizmy.

TakuM 4YHMHOM, MeTOI [OCJHiIKeHHS OYyJ0
po3pobuTH Ta anpoOyBaTH CHELIalbHUN aJrOpUTM
3acTocyBaHHsi Merony KossBkina mnst peaOGimitamii
nimmiTkiB 3 JIL{I1 Ta oniHuTH HOTo e()eKTHBHICTS.

Buknag  ocHOBHOro Marepiaiy. Byno
obcTexxeHo B auHamimi 73 mimmitka 3 JJLII, cepen sxmx
Oymu: 42 xnomnmi ta 31 nmiBumHa BikoM Bim 14 mo 17
POKiB, y SKHX OyJ0 AiarHOCTOBAaHO HENCHXOTHYHI
TICUXI9HI pO3JIaH PE3UAYyaTbHO-OPTaHIIHOTO TeHEe3Y, a
came: Jerkuii KorHiTmBHuN po3man (F06.7) i
OpraHiYHUI eMoIliitHO-na0iIpHul po3nay (F06.6).

Cnacrnyna nuruteris (G80.1) cnoctepiranack y
28 xBopux (38,4%), autstua remireris (G80.2) - y 23
(31,5%) (B T.4. mpaBoGiYHMiIA reminapes - y 11 XxBopux
(15, 2%), niBoGiuHuii remimapes - y 12 (16,4%)),
muckinernyna ¢opma (G80.3) - y 12 (16,4%),
ataktnyHa Qopma (G80.4) - y 4 (5,4%), 3mimana
(G80.8) - y 6 (8,2%).

3aIexKHO BiJ[ XapakTepy MIPOBITHUX
TICUXOMATOJIOTIYHMX ~ MOPYIIEHb BCi  OOCTEXeHi
MiUTITKY Oyau po3aisieHi Ha 2 rpynu. Ilepmy rpymy
HamigyBana 31 (42,5%) ocoba, MCUXiYHUNA CTaH SKHX
BIJITIOBIZIaB JIETKOMY KOTHITUBHOMY po3snaay (F06.7
3rigHo 3 kputepismu MKX-10). JIpyry rpyny ckianu
42 (57,5%) mignitka 3 OpraHiYHUM EMOLIKHHO-
nabinpauM po3nagoMm (F06.6). HeoOxigHo 3a3HaunTH,
IO PiBEHb IHTEJEKTYaJbHOTO PO3BHTKY OOCTEXKEHHX
MiJUTITKIB BiJTIOBiIaB BapiaHTaM HOPMH.

Kommnekcue 00CTEXEHHS M TKIB
3MIMCHIOBAJIOCH Ha TIOYATKy peadimitamii Ta micis ii
3aBepIICHHS ISl BU3HAYCHHS 0COOIMBOCTEH THHAMIKU
NCUXIYHOTO  CTaTycy, a TaKokX  piBHA  iX
IHTEJIEKTYaIbHOTO PO3BUTKY, MHECTUUHHMX (YHKILH i
EMOILIIHOr0 CTaHy B MpoIeci peadimiTarii.

B  paMkax  ICHXOMIarHOCTUYHOIO  METOIY
BUKOPUCTOBYBAJIUCh: METOAMKA «3amaM'sTOBYBaHHS
10 cniB» - At BUBUEHHS CTaHy (QYHKIIH BepOaabHOT
nam'siti; Metoauka «Tabmuii lyapTe» — A OIiHKH
noBuThHOI yBaru [15], rect PaBena (Raven Progressive
matrices) - ju1s OLiHKK HEeBepOaNbHOTO iHTEIeKTY [16].
MaTteMaTHKO-CTaTUCTHYHA 00poOKa JTAHUX

31iiicHIOBaacs 3a JOIIOMOTOI0 METOY BCTAHOBIICHHS
HMOBIpHOCTI BiAMiHHOCTEH (32 KpuTepismu ¢-Dimrepa,
U-Manna-VitHi, T-Binkokcona 1 t-CteromeHTa).
OOpoOka oOTpUMaHUX B pe3yJibTaTi IMPOBEAECHOTO
JOCIIJDKEHHS. JTaHUX IPOBOAMIIACS 3a JOMOMOTOI0
nakety nporpam SPSS 15.0 for Windows.

VYei mimmnTka OpoXoguiIu Kypc pealOimitamii B
Mixnaponniii peabimitanifiniii kmiHimi Ko3sBkina
(Ykpaina, M. Tpyckaseup). CTpyKTypHO-
(yHKIIOHATIbHA OpTaHi3allis CHCTEMH BKIIOYA€E IBi
M ICUCTEMU: 1) idTeHCHBHO{  KOpeKMii,  sKa
MPOBOIUTHCS Ha TPOTSA3i ABOX TIDKHIB B yMOBax
nepeOyBaHHss B  peaOuriTaniiHOMy IeHTpi; 2)
crabinizanii Ta NOTEHIIFOBaHHS eEeKTy, 110 TPUBAE Bif
TPHOX /IO IIECTH MICSIIB i BUKOHYETHCS B JOMAIIHIX
yMOBaX, 3TiIHO peKOMeHpamii peabimitonorie [17].
Ilincuctema  IHTCHCHBHOI  KOpEKIii mependavae
BUKOHAHHS HACTYITHMX OCHOBHHX €TaliB: ajamnTamii,
MIarHOCTHKH, penakcalii, MoOimizamii, MaHIMyJIsmii,
¢ikcarii, CTBOpEHHS HOBOTO PYXOBOTO CTEPEOTHITY,
akTHBI3anii cucTeMr HOBUX MotuBaiil. KoxeH eram
Ma€ CBO€ KOHKPETHE 3aBJaHHA, O€3 BUPIIICHHS SIKOTO
WMOBIPHICTE OTPUMAaHHA Y XBOPOTO  CTIHKOTO
NO3UTHBHOTO €(eKTy, HaBiTh NMPH BUKOHAHHI 1HIIMX
JKyBaJIbHO-peadlTiTaliiHuX 3aXO0/iB, ICTOTHO
3HMXKYyeThed [18].

Hamu OyB cTBOpeHMIT CHCIiaJbHHIA AITOPHUTM
3acTocyBaHHsi MeTony KossiBkiHa, sSIKMil CKiamaBcs 3

OCHOBHOTO Ta JIOAATKOBOI'O KOMILIEKCY
peabimiTaritax 3aX0/iB, K1 €
B32€MOJIOTIOBHIOIOYHAMH Ta IMOCIigoBHIMH (puc. 1). o
OCHOBHOTO KOMIUIEKCY BXOIHTH: OioMexaHiuHa
KOpeKIIis XpeOTa Ta BEJIUKHUX CYTJI00IB y MOEJHAHHI 3
peduekcoTepari€lo,  JTKYyBaJbHOI  TIMHACTHKOIO,

CICIIaTbHOI CHCTEMOI0 MAacaXy Ta aliTepariero.
JlonaTkoBUi KOMIIJIEKC BKIJIIOYaB: MeEXaHOTeparlito,
KOPEKIIII0 XOIu Ha OIroBiil mopixii, opodarianbHui
Macax, KOMIT FOTepHY irpoTepariro Ta poooToTeparriio,
GbyHKIIOHATIBHY — MY3HMKOTepamiio,  BiOpoTeparito,
CBITJIOTEpAIli0, €JIEMEHTH apT-Teparnii Ta PUTMIYHY
TIMHACTHKY, a TaKOX IPOBOIMINCS KOMYHIKaTHBHI
TPEHIHTH 3 MalliEHTaAMH Ta iX OaThKaMH.
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Puc.1. Cneyianonuii aneopumm 3acmocysanns memody Kossagxina ons peabinimayii niorimxie 3 JJL[I1

[MpoBenenHst peabimiTalifHUX 3axoAiB U1 MaHyajbHIH JIarHOCTHII (YHKIIOHAJBHHUX OJIOKa[
HUTITKIB 3 nepedpalbHAM HapajiyeM Mae CcBOI  XpeOleBO-pPyXOBHX CETMEHTIB, crietianbHild
ocobmuBocTi. Tak, mpW BHKOHaHHI OlOMEXaHIYHOI  IOCHIJOBHIM MiArOTOBII BCiX BiAALTIB XpeOTa 3a
KOpEKIii BeNMKe 3HA4YeHHs HaJaeThcsl IONEepeNHil  JOIMOMOrol0 MNPUIOMIB ICHXOJIOTIYHOI Ta (i3W4HOT
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penakcarii mnamieHra. J[ns Hopmaizamii M’s30Boro
TOHYCY Ta yCyHEHHs OOJIIOYMX YIIUIBHEHb Yy M’si3aX
3aCTOCOBYEThCS  peduiekcoTeparis 3 elIeMEHTaMU
MOCTI30METPUYHOI penakcarii, ska noTpedye akTHBHOT
y4acTi Tallie€HTa, Mo OOMEXKYye 3acCTOCYBaHHS i€l
TEXHIKH y JAiTel. Bce 1e MOmoBHIOETHCS CTBOPEHHSIM
TapMOHIHHOTO OTOYEHHS Ta MIO3UTUBHOI
MICHXOTEPaNeBTHYHOI ~ aypHW, IO Ma€ iCTOTHHWI
3aCIOKIMIMBHUIT BIUIMB Ha TICHXIYHUI CTaH XBOPHX Ha
AL

BpaxoByroun Te, IO BHACIIIOK Ypa)KCHHS
[EHTpaTbHOI HepBOoBoi cuctemu y mimmiTkiB 3 JLIT
Y4aCcTO BUHMKAE BSUTICTb, 3HI)KEHA aKTHUBHICTb, amaris,
ocoOnmBa yBara npuaiisiacs GopMyBaHHIO MOTHBALIIT
110 3aHATh. ToMy, micJisl NPOBENECHHS KOMYHIKaTUBHUX
TPCHIHTIB 3 TAIliEHTAMH Ta iX OaThbKaMHM BHHUKAJa
B3a€EMHa JIOBipa, MiZBHIYyBajack MOTHBAIliS Nalli€HTa
IO OIOyYXaHHS Ta AaKTHBHOIO 3aly4eHHS #HOro B
peabumitaniitanit  mpomec.  IlcuxoTepanmeBTHIHUIN
e(eKT Ha TMAIli€HTIB 3MIMCHIOETHCS TPOTATOM YCiX,
HaBIiTh CyTO (i3WYHHUX MPOIEIYpP, TAKUX SK Macax 4d
MoOimizamis cyrio0iB, Ta TpH KOXHIA 3ycTpidul 3
MEJHYHUM IIEPCOHATIOM.

Jnst CTBOpEHHS TIO3UTHBHOTO €MOLIHHOTO (OHY,
TOCHJICHHS BIUIMBY Ta €()EKTHBHOCTI NPH3HAUYEHHUX
peabiniTaniitHux npouesyp BUKOPHUCTOBYETHCS
¢yHKIiOHabHA ~ My3M4Ha  Tepamis.  My3u4HHI
CYNPOBIJ] KIHE30TEPaNIeBTUUHHX 3aHATh Ta CIIEIIaIbHO
PO3p00IeHI My3U4HI MPOTPAaMH, CIIPUSAIOTH IBUALIOMY
3aCBOECHHIO Ta OBOJIOAIHHIO MOTOPHUMH HAaBHYKAMH.
My3uxoreparris BiIKpHIBa€e MOJKJIMBOCTI o
CaMOBHPaXXCHHS CBOIX ITOYYTTIB, MOKpAILYe COLiaIbHI
KOHTaKTH, CIpHsi€ HaOYTTIO MOBHHX HABHKiB Ta Mae
CaHOTeHepyBaIbHI MOXINBOCTI. BoHa moeqHyBanace 3

TaHLIEPYXOBOIO  Tepami€io, sKa CIpsIMOBaHa Ha
PO3BUTOK TMCHXO-eMOLiitHOT cdepu miITKIB Ta
PO3IIUPEHHST  COIaJbHUX  KOHTAKTiB. PurmiuHa

riMHacTHUKa TpoBoaWiiacs 3 pa3d Ha TIKACHD
TpuBaiicTio no 30-45 XBWIMH B rpynax, siki (pOpMyI0Th
3a NPUHIUIIOM OJHOPIIHOCTI 3 BpaxyBaHHSM BIKYy Ta
piBHS (QI3UIHOTO PO3BHUTKY. 3aCTOCOBYIOTH SIK TPOCTI
TAHIFOBAJIFHI PYXH, TaK 1 €JIEeMEHTH IPHCIIBYBaHHS,
MO€THAHHI 3 TUXAJLHUMH BIPaBaMu, IO € BAXKIMBAM
KOMITOHEHTOM (p)OPMYBAHHS PUTMIYHOTO AUXAHHSL.
CyTTeBUII MOTHBALIHHWHA BIUTMB HA INJUTTKIB 3
JUIT MalTh  PO3POOIICHI CHiBpOOiTHUKAMH
MixHapozanoi peaGinitaniiHoi kiniHiku Ko3siBkina (M.
Tpyckasenp) 1 peabinmitamiiiHoro neHTpy «Emitay (M.
JIpBiB) KOMIT'IOTEepHi irpu. 3acTOCYBaHHS €JIEMEHTIB
BIPTyaJIbHOI peaNbHOCTI, 3aBASKH CBOIH SICKpPaBOCTI,
IiKaBii aHIMAITii Ta CIOXKETY 3a0e3MeuyIOTh €K TUBHE
MPOBEJICHHSI TPEHYBAJIbHOT BIPAaBU Ta CTUMYJIOIOTh
PO3BUTOK PYXOBHX Ta PO3YMOBHX MOXIIHMBOCTEH

namieHTa.  JIOsd  DAIlieHTiB  MUITKOBOTO  BIKY
IHAMBiMyadbHO MiAOWpaNH IrpoBi 3aBIaHHS 3a
JIOTIOMOT0I0  KHCTEBOTO MaHIimyJITopa, Bii-

wiatdopmu, TaHIoBanbHOrO KuiuMka (Dance Mat),
0 CHOHyKano 10 30impmeHHs 00°’eMy pyxiB,
MiBUIICHHS iX MBHIKOCTI Ta TOYHOCTIi, MOKPAIIEHHS
KoHIeHTpanii yBarm [19]. 3acTtocoByBammcs TaKoXK
JIOTI4HI irpH, e pyXxoBa aKTHUBHICTH IO€IHYBaJach 3
oOMpaHHAM MPAaBWIBHOTO MpPEOMETy, KapTUHKH. Y

MIpoLeci TPy 3aBJAHHS IIOCTYIOBO YCKJIAJHIOIOTHCS 1
MoTpeOyroTh  1Opa3 JOCKOHammoro pyxy. s
MOCWJICHHSI EMOIIIHOI0 BIUIMBY 3aCTOCOBYIOTHCS
€IEMEHTH  KOMIT'IOTepHOi  poboToTepamii  3a
JIOTIOMOT'010 JIIOJIMHOMIONIOHOTO poboTa «KiHeTpon»,
SKMH  3amporpaMOBaHMii B TPbOX  BapiaHTax:
«comiampbHUK poOOT», «pyxoBa peaOimiTamisy i
«votuBanlisny [20]. Lle mae 3Mory mOKpaImuTH
KOOTIEpalil0 1 COIlialbHy B3a€MOJII0, 3MCHIIUTH
TIPOSIBU arPpEeCUBHOCTI, JECTPYKTUBHOCTI.

Ilinx 9ac ABOX-THXKHEBOTO KypCy IHTEHCHBHOL
KOpPEeKIii 3aCTOCOBYBAJIUCS €JIEMEHTH apT-Tepamii y
BUIJIAAl  amiiKai(iii, MajJroBaHHs, JNIUICHHS, IO
mpoOy/KyBajno IHTEpeC Talli€eHTa 10 OTOYCHHS,
PO3BHMBAJIO BMIiHHS TIOPIBHIOBATH, Yy3arajbHIOBATH,
CJIOBECHO TIOCJII/IOBHO IEpe/aBaTy BIIACHI BPaXKCHHS
BiJl TPEAMETHO-NPAKTHYHOI JisubHOCTI. [IpoBoamincs
CHemialdbHi KOHKYPCH MAJIOHKIB, IO  CIPHSIN
(hopMyBaHHIO TO3UTHBHOI CAMOOLIIHKH Ta JOCSTHEHHIO
MTOCTaBJICHUX pealdiliTamiifHuX IiIei.

3nilicHIOBamacs JKyBaJIbHO-BUXOBHA Ta
KOpeKIiHHO-TIe[aroriyHa  pobdoTa 3  ypaxyBaHHSIM
OCOOHCTICHOTO MiTXOAy J0 KOKHOTO marieHTa. [Ipu
[IbOMY BUKOPHCTOBYBAINCh EIIEMEHTH eproreparii 3
METOI0  PO3BUTKY ApiOHOI MOTOPUKH, 30POBO-
NPOCTOPOBHX YSIBJICHb, PO3BHTKY MUCJICHHS, YSBH,
CaMOCBIJIOMOCTi,  TIO3UTUBHOIO  CBITOCIPHUHSITTS,
(dopMyBaHHS ~ aJIEKBaTHOI  CaMOOLIHKH,  3HATTS
€MOIIHOT HaNpyTy, pO3BUTOK HABMYOK CHUIKYBaHHS
Ta COLlaJILHNUX KOHTAKTIB.

PesynpTatn nmocmimkeHHs (YHKIIA BepOabHOT
TIaM'sTi TTOKa3aJy, 10 y XBOPHX 3 JISTKUM KOTHITHBHAM
posmagom (F06.7) Oynu HeBHpaXkeHi (B MOPiBHAHHI 3
HOPMOIO) 3BY)KEHHS 00csriB 6e3nocepennaboro (5,33 £
1,02 cxiB) i BigcTpoueHoro (5,22 + 2,01) BiagTBOpeHHsI.

VY XBOpHX 3 OpraHiYHHUM EMOIIHO-JIA01TEHIM
posnanom (F06.6) 11i MOKa3HUKU 3HAXOIUITUCS B MEKaX
rpaHuilb HU3bKOT HOpMu (Bimmosimuo, 6,08 + 1,12 i
6,53 + 2,43 cniB). [licns nikyBanust B rpyni F06.7 ui
NOKa3HUKH CTATHUCTHYHO JIOCTOBIPHO MOKPAIIMINCS
(BimmoBimHo, 6,61 + 1,14 i 6,55 £ 1,65, p <0,05).
[okpammmacs TakoX 3aranbHa IPOXYKTUBHICTH
3aydyBaHHsA, TMpO IO  CBiI4aThb  Pe3yJIbTATH
3armam'siITOBYBaHHS B KOXKHIH OKpeMmiit mpo0i. Y rpymi
F06.6 TaKOXK criocTepiranacs OINTHUMI3allis
MHECTHYHHMX (QYHKLIH, NpH [bOMY CTaTHCTHYHO
JOCTOBIPHO 30UIbIIMIKCS OOCSITH  JIOBFOCTPOKOBOT
mam'siTi (710 JTiKyBaHHS - 6,53 & 2,43, micis JiKyBaHHS -
8,00 = 0,81, p <0,05). Takum uMHOM, JIIKyBaHHS 3a
Joromororo Metony KoszsBkiHa cmpusie  pemykiii
HasBHUX JIETKUX MHECTUYHUX Ae(EKTiB y 00CTEKEHIX
xBopux Ha JILII.

Sk moka3aiM TMPOBEACHI JOCHIKCHHS, Y BCIX
xBopux Ha JILIII Oynm nerki, ajne IOCUTH BHpasHi
TIOPYIICHHS JIOBIJIBHOI yBarum y BUIJIAI 3BY)KEHHS il
00’emy 1 HenoctaTHOCTi (yHKLIH KOHUIEHTpaii,
po3mojily 1 TEpeKIIOYeHHS, M0  BHPAXKAIHC
30UTBIIeHHAM dacy meperyisany Tabmuies lymsre,
nponyckaHHsaM mudp i iH. Li mopymenns Oyiu Oiibmn
BHP&XEHI Yy MATTKIB 3 JErKiM KOTHITMBHHM
posmagom (F06.7). Ilpu opranigyHOMY eMOIliiiHO-
nabineHOMy po3nani (F06.6) mani mucdyskmii Oynu
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JOCHTh YITKO IMOB's3aHl 3 €MOLIMHUM CTaHOM
OUUTITKIB:  BOHM  MOCWIKOBAJIUCSI B CHTYaisx
EMOIIHHOI ~ Hamnpyru, XBWJIIOBaHHS Talli€eHTa 1

NOCNIA0IAMCA TIPH  yPIBHOBOKEHOMY EMOLIHHOMY
crani. [Ilicms nikyBaHHS y XBOpUX 000X Tpyn
CriocTepirajgocs IOKpameHHs (3MEHILEeHHS) dYacy
BHKOHAHHSA 3aBIaHb MO KOXHIM 3 5-TH TaOIULb
[ynere. Tak, 9ac meperasay TabIUIl 3MEHITYBaBCS B
rpymi F06.7 3 55,83 = 11,86 ¢ mo 44,88 + 8,80 ¢, a
MOKa3HUK €()eKTHUBHOCTI pOOOTH TOCTOBIPHO 3POCTAB 3
50,11 £6,12 10 47,23 £ 5,59 n.0. (P <0,01). ¥ rpymi
F06.6 sxicHI mapameTpu (QYHKIIiH yBaru ITOCTOBIpHO
MONIMIIYBAJIUCSA MICHs Kypcy pealOimitamii: dac
neperysiay Tabmune lynere 3MeHmyBanacs Big 51,46
+ 7,24 ¢ no 40,53 £ 5,47 ¢ (p £0,01), a edexTUBHICTH
pobotu ckiana no nikyBanns 47,35 + 3,33 n.0., a micns
mikyBanHs - 41,96 £ 3,59 (p < 0,01). Tobro,
TTOJTITTITYBAJIUCS TaKi MOKa3HUKH, K 00’€M JTOBLIBHOT
yBarv, (QYHKIII  KOHICHTpalii, po3momiry i
MePEKITIOUCHHS, a TAKOK 3pPOCTAB 3aralbHUI MOKa3HUK
eexktuBHOCTI podoTu. Ilpm mpomy B Tpym F06.6
OIliHIOBaHI TapaMeTpw (YHKIIi JOBIIBHOI yBaru
ONTHMI3yBAJINCS PaHIIIe 1 HOCHIH OiIbIII BUPAXKCHHH 1
CTIMKHI XapakTep, 0 3HAXOAUIO CBOE BHPAKCHHS B
CTaTHCTUYHO  JOCTOBIPHOMY  CKOPOYEHHI  4acy
neperisily TaOnWilh 1 TOKPAIICHHS [OKa3HHKIB
3arajgbpHOi MpoAyKTHBHOCTI. Y mimmiTkiB 3 F06.7
MO3UTHBHA JUHaMiKa QyHKUil yBaru gopmysanacs B
O1IbII Mi3HI TEPMiHH.

Sk BxKe 3a3HAYaocs paHimie, BCi OOCTEXKEHI
MiUTITKK  1epeOdyBaald B 30HI  IHTEJICKTYyaJIbHOTO
PO3BUTKY, IO BIANOBIJaIM PI3HHM BapiaHTaM HOPMH
(Bix HH3BKOI HOPMU J0 cepeIHbpoi 1 xoporoi). [Ipore,
HE3BA)KAIOUM Ha PpIi3HI BapiaHTH HOPMATHBHOTO
IHTEJIEKTYalIbHOTO DO3BUTKY, y OOCTEKEHUX TPyl
xBopux Oynu 3adikcoBaHi pi3Hi AUCHYHKIT 1
BIAXHMJICHHS B cpepl KOTHITUBHOI IIPOAYKTHBHOCTI.

Amnautis 3aKOHOMIPHOCTEH JTUHAMIKH
IHTEJIEKTYalbHOI ~ TNPOAYKTHBHOCTI  OOCTEXEHHX
MAIiEHTIB TO0Ka3aB, IO MICJs 3aBEPINCHHS Kypcy
peabumiTarii MOKa3HUKH PO3MOILTY MAMI€HTIB IO 30HAX
IHTENIEKTYaIbHOTO PO3BUTKY 3MIHWJIHCA. Y 30HI
cepenHboi HopMmH 3Haxoamiuocs 40 (54,8%) xBopux B
nopiBHsHHI 3 32 (43,8%) XxBopux 10 JiKyBaHHA (p
<0,05). Y 30Hi Hu3bKOT HOpMH - 23 (31,5%) xBOpHX B
nopiBasHHL 3 33 (45,2%) no mikyBaHHA (p <0,05).
TobTO, SKIO A0 JIIKyBaHHS MOKAa3HUKH OCHOBHOT
YACTHHU XBOPUX 3HAXOAMINCS B MEXax TPaHUYHO
HU3BKOI HOPMH, TO TIiCNs JIKyBaHHI - B MeXax
cepenuboi HOpMHu. [lopsa 3 UM nmenio 30imbImmIacs
KUTBKICTh OCi0 3 TOKa3HMKaMH I1HTEIEKTy B MeKax
OTNTHUMAaJILHOI HOPMHU 1 HAaBIIAKH, 3MEHIIUIIACS KiJIbKICTh
Mali€HTIB 3 TPAHUYHUM PiBHEM PO3BUTKY (BIIMIHHOCTI
CTaTUCTHYHO HE JOCTOBIpHI).

VY nmepmiii rpymi  XBOopuX Oyia Big3HaueHa
HACTYITHA JJMHAMIKa: 3MEHIIIMIIACS KUTbKICTh MAIli€HTIB,
AKi IepeOyBajd B MeXaX I'paHUIb HU3bKOI HOpMH (3
61,3 nmo 54,8%, BIAMIHHOCTI HE JOCTOBIpHI),
30iMpImIMIacsl  KUTBKICTP  XBOPHX 3 CEPEIHBO-
HOPMATHBHUMH TIOKa3HUKaMHU PO3BUTKY (3 29,0 mo
38,7%, p < 0,01), gemro 3menmunacs (3 9,7 no 6,5%)
MAIi€EHTIB 3 TPaHUYHUM CTaHOM. Y TPYIi XBOPHX 3

OpPraHiYHUM EMOLIHHO-Ta0UIEHUM DO3JIQJIOM  ITiCIsS
JTiKyBaHHS OynM BiJ3Ha4YeHI HACTYNHI IOKa3HUKHU
IHTEJIEKTYaIbHOTO PO3BUTKY: CepelHs HopMa Oyna y
28 (66,7%) xBopux B mopiBHsHHI 3 23 (54,8%) no
mikyBauHs (p <0,05), xopoma HopMa - y 8 (19%) y
nopiBHsHHI 3 5 (11,9%) 1o nikyBaHHS, HU3bKA HOpMa -
y 6 (14,3%) B mopiBasaHI 3 14 (33,3%) 0o mikyBaHHS
(p <0,05 ). ToOT0, y IpyTiHt rpymi 0OCTEKEHUX XBOPUX
CYyTTEBO 3pociia KiIBKICTh 0OCiO 13  cepemHiMu
HOPMAaTHBHUMH MOKAa3HUKAMH 1HTEJIEKTY, HapaelbHO
3 IIUM JOCTOBIPHO 3MEHIWIACS KiJBKICTh XBOPUX 3
HU3bKO HOPMAaTHBHUMH ITapaMETPAMHU iHTEJICKTY.

Ili maHi MEpeKOHIMBO CBiTYaTh MPO TE, IO
MO3UTHBHA JMHAMIKa IHTEJIEeKTyaIbHOT
MIPOXYKTUBHOCTI Oyna OifbII BHpa)KeHA y XBOPUX 3
OpPraHiYHUM  €MOLIWHO-NaOLIBHUM  pO3JajoM B
MOPIBHAHHI 3 XBOPUMH 3 JICTKAUM KOTHITHBHHUM
posnmazoMm. binpmn BHpakeHa IO3UTHBHA IHHAMIKa
Bi/3HaUajacs B TPyHi XBOPUX 3 TEPBUHHO OiIBII
BHCOKHM PiBHEM iHTEJIEKTYaJIFHOTO PO3BUTKY, TOOTO Y
JIPYTiil Tpymi B MOPIBHAHHI 3 TEPIIOO, MAIIEHTH SKOT
XapaKTePU3yBAIKCS B IJIOMY OUTBIIT HU3BKUM pPiBHEM
IHTETIEKTYaIbHOTO PO3BHUTKY.

BucHoBkn. TakuM 4MHOM, OTPHMaHI pe3yJIbTaTH
NEPEKOHJIMBO CBiUaTh MPO BHUCOKY €(EeKTUBHICTH
3actocyBaHHs Merony Ko3siBkiHa Juis peaOimitarii
OiUITKIB 3 uepebpanbHuM  napaniyeM. OuiHka
e(eKTUBHOCTI METOJy IIOKa3aja, IO B pEe3yJbTaTi
3aCTOCYBaHHSl CIELIaIbHOTO alrOPUTMY, Yy BCIX
00CTEe)KyBaHUX CITOCTEpiranacs MO3WTHBHA JWHAMIiKa

piBHA 1X KOTHITMBHOI NpPOJAYKTHBHOCTI, a came:
MTOKpaIIeHHs (byHKIiH BepOaTbHOT Tam'sITi;
30UTbIIeHHS 00°’eMy 1  (QYHKIIH IepeKIOYCHHS,
KOHIIGHTpalii 1 po3MmoAiTy JOBUTBHOI  yBaru;
cTabimizamis piBHA PO3YMOBOi  IpAIe3AaTHOCTI;
MO3WTHBHA JWHAMIKA TOKAa3HHUKIB HEBEpPOaIbHOTO
IHTEJICKTY.

Omxke, pe3ynbTaTH  JAHOTO  JIOCIIKCHHS

JIOBOJISITh, IO 3aCTOCYBAHHS CIELiaIbHOTO alrOPUTMY
merony Ko3siBKiHa SIKICHO MOKpallye€ MOKa3HUKH
MICUXIYHOTO PO3BUTKY MIUITKIB 3 IepeOpaabHuM
mapajiueM, IO BiIKpHUBa€ HOBI TEPCICKTHBA B
ToTIepeKeHH] MKUTFHOT Ie3aanTariii Ta miBUIIeHH]
piBHS X cormiamizarii.
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PROGRESSION OF DIABETIC RETINOPATHY AND BLOOD FIBRINOGEN IN PATIENTS WITH
TYPE 2 DIABETES

Hununenxo JIIO.
acnupanm Kageopsvl 0PmarbMoL02ul U He8POa0SUU

Ilnenponempoeckoui cocyoapcmeennou meuyunckou akaoemuu M3 Yxpaunt,

2. /{nenp, Yxpauna

MMPOTPECCUPOBAHME JIJMABETUUYECKOMN PETUHOIIATUU U ®UBPUHOI'EH KPOBH Y
MNAHUEHTOB C CAXAPHBIM JUABETOM 2 TUIIA

Summary. Objective - to study the effect of blood fibrinogen in patients with type 2 diabetes mellitus on the
progression of diabetic retinopathy. Material and methods. The research was carried out on 64 patients (95 eyes)
with T2D, MS and DRP (males and females, average age 61.55+2.37 years old, average length of diabetes
11.23£2.11 years, average level of HbA1C 9.89+0.78%, average BMI 34.55+3.75 kg/m2), who were divided into
3 groups depending on the stage of DRP. Procoagulant potential was estimated by fibrinogen concentration in
blood serum. The ANOVA and regression analysis were used as statistical analysis. Results. A clinically
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significant increase of the blood fibrinogen concentration is observed at the age of patients over 60 years
(exceeding the permissible values by 31%), with a duration of diabetes more than 10 years (exceeding by 34%),
at subcompensation of T2D (HbA1C less than 8%) (exceeding by 29%) — in the proliferative stage of DRP.
Conclusions. With the progression of DRP from nonproliferative to proliferative stage on the background of MS
a significant increase in blood fibrinogen concentration occurs (316.4+10.8 pg/dl, 95% CI 301.1-331.6 pg/dL —
the 1-st stage vs 368.6+23.8 pg/dl, 95% CI 334.7-402.3 pg/dL — the 3-rd stage, p2<0.05). A reliable positive
nonlinear association of the blood fibrinogen concentration with T2D duration (r=0.38, R2=14.4%, p=0.03) was
revealed, especially during the first 10 years from the onset of the disease.

Pesrome. Ilenp — m3yunts BIusSHHE (UOpHHOTEHAa KPOBH y OONBHBIX CaxapHBIM AuabeToM 2 THIAa Ha
nporpeccupoBanue anabeTndeckoil perwHomatnd. Martepuan W Metoabl. VccienoBaHus NpoBEeneHBI y 64
nmanueHToB (95 rmaz) ¢ MC, CA 2 tuna u JAPII (My>X4nHBI U >KEeHIOUHBI, cpeqHuii Bo3pacT 61,55+2,37 rona,
cpemunit crax mmabera 11,23+2,11 roma, cpemnuii ypoBeHb TiHKHpoBaHHOTO Temornobura (HbALC)
9,89+0,78%, cpenunii naaexc maccol Tena 34,55+3,75 kr/M2), KOTOPBIX pa3leNIuiIi Ha 3 TPYIIbI B 3aBUCUMOCTH
ot craguu J{PII. IlpokoaryisnyoHHBINH MOTEHIMA OLEHUBAIM IO MOKA3aTessiM KOHIEHTpauuu (puOpuHOTreHa
CBIBOPOTKM KpoBU. CTaTHCTHYECKYyI0 O0paOOTKYy NpPOBOAMWINM C IIOMOIIBIO OJHO- U JABYX(aKTOPHOTO
JIMCTIEPCHOHHOTO aHajM3a M PErpecCHOHHOro aHanu3a. Pe3yabrarhl. KinHHYecKkH 3HayMMoOe IOBBINICHUE
KOHLEHTpaluu (UOpUHOTEHa B KPOBM OTMEYaeTcsl B BO3pacTe NalueHToB Oonee 60 yer (IpeBBbILICHUE
JOMYCTUMBIX 3HadeHud Ha 31%), mpm anmurensHOCcTH quadera Oosee 10 et (mpesbimenue Ha 34%), npu
cyoxomnercanuu C/1 2 tuna (HbAL1C menee 8%) (npepbiieHne Ha 29%) — Ha npoimdepatuBHOit ctaauu JIPTI.
BeiBoasl. [Ipu mporpeccupoBannu JIPIT ot HenmponmudepaTnBHO# K mponudepaTnBHOI cTtanuu Ha Gone MC
MPOUCXOJNUT JOCTOBEPHOE YBENWYEHHE KOHIEHTpanuu (udpunorena B kpoBu (316,4+10,8 mxr/mn, 95% U
301,1-331,6 mxr/mn — 1 cragusa VS 368,6+23,8 mxr/mn, 95% AU 334,7-402,3 mxr/mt — 3 craawms, p2 <0,05).
BrusiBeHa mocTOBEepHAs MO3WTHBHAS HEIMHEHHAs acconpanus KOHLEHTpanuu (UOpHHOTeHAa B KpPOBH W
qmrensHoctr CH1 2 tuna (r=0,38; R2=14,4%; p=0,03), ocobeHHO Ha mpoTsHkeHUH nepBbiXx 10 JeT oT Havyana

3a00JICBaHUSL.

Key words: diabetic retinopathy, fibrinogen, type 2 diabetes, metabolic syndrome.

Kniouesvie  cnosa:
Memabonuueckuil CUHOPOM.

INTRODUCTION

Metabolic syndrome (MS) is traditionally
characterized by dyslipidemia, high blood pressure,
abdominal obesity, hyperglycemia and
insulinresistance [5, 9]. However, it is presently
considered that MS also is related to the levels of
fibrinogen, urinary acid, C-reactive albumen, leptin,
interleukins in blood, endothelial dysfunction and a
diabetes mellitus type 2 [1].

It is shown that combination MS with such cluster
as a hyperfibrinogenemia increases the risk of
development micro- and macrovascular complications,
including diabetic retinopathy (DDR) [8], which
indicates the relevance of further studies of the
relationship between the level of fibrinogen and the risk
of development and progression of DRP in type 2
diabetes as a component of MS.

Aim of work - to study the effect of blood
fibrinogen in patients with type 2 diabetes mellitus on
the progression of diabetic retinopathy

MATERIALS AND METHODS

Studies were performed in 64 patients (95 eyes)
with MS, type 2 diabetes and DRP (men and women,
medium age 61.55 = 2.37 years, average diabetes 11.23
+ 2.11 years, average glycated hemoglobin (HbA1C)
9.89 + 0.78%, average BMI 34.55 + 3.75 kg / m2),
which were divided into 3 groups depending on the
stage of the DRP. A control group consisted of 16
persons with surplus body weight or obesity without
diabetes (men and women, middle age 61,23+5,46
year, middle BMI 32,99+4,81 kg/of m2). Work is
executed in accordance with the requirements of
Helsinki declaration of the World medical association

ouabemuueckas pemunonamus,

@ubpunocen, caxapuoii  Ouabem 2 muna,

(2008), by the orders of Ministry of health of Ukraine
Ne 281 from 01.11.2000, Ne 355 from 25.09.2002,
Nell18 from 21.12.2012. The criteria of exception
from research it was been: presence of endocrine and
somatic diseases resulting in obesity, acute infectious
diseases, DM of a 1 type, oncologic diseases,
decompensation of comorbid pathology, mental
disorders, intake antipsychotics and antidepressants,
proteinuria, clinically meaningful  maculopathy,
damage of visual nerve, glaucoma and cataract [3].

In patients of the study and control groups,
growth, a height, body weight, volume of waist and
thighs were measured, body mass index (BMI) was
calculated, systolic and diastolic blood pressure were
recorded, serum concentrations of total cholesterol,
high density lipoprotein (HDL), low density lipoprotein
(LDL) and triglyceride (TG), as well as levels fasting
glucose and HbA1C (in patients with type 2 diabetes)
were determined.

MS was determined by the Working criteria of
experts of the National institute of health to the USA
(Adult Treatment Panel I11, ATP Ill, 2001) confessed
by World Health Organization [5, 6]. The concentration
of glucose in plasma of blood was determined by a
glucose oxidase method, and in capillary blood - by a
enzymatic colorimetric method, concentration of
HbA1C in blood - by the method of liquid ion exchange
chromatography of high-pressure, concentration of TG,
total cholesterol and his factions - by a
spectrophotometry method.

Procoagulative potential was estimated on the
indexes of concentration of fibrinogen of serum of
blood, that was determined by a clotting method. Less
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than 8% was chosen as the level of comparison of
HbA1C taking into account the patient-oriented
approach and life expectancy [2, 7]. All patients
underwent a comprehensive  ophthalmological
examination using autorefractometry, visometry,
tonometry,  perimetry,  biomicroscopy, fundus
photography and fluorescence fundus angiography (as
indicated). The diagnosis of DRP was made according
to the order of the Ministry of Health of Ukraine dated
05.22.2009 No. 356 as amended by the order of the
Ministry of Health of Ukraine dated 05.08.2009 No.
574, in which it is recommended to distinguish 3 main
stages of DRP: non-proliferative, preproliferative and
proliferative.

Statistical processing was performed using one-
and two-way analysis of variance and regression
analysis. The Fisher parametric test or the Kruskal-
Wallis  nonparametric  test were used. The
characteristics of the regression models were
considered: r is the correlation coefficient, R2 is the
coefficient of determination, p is the level of statistical
significance of the models. Statistical characteristics
are presented as arithmetic mean (M) and standard error

(£ m), 95% confidence interval (95% CI). Differences
were considered statistically significant if p <0.05.
Statistical analysis of the data was carried out using the
computer program “SPSS 9.0”. Calculations and
graphing of curves were carried out in the statistical
computer package Statgraphics 3 for Windows.

RESULTS AND ITS DISCUSSION

Indicators of fibrinogen in the blood of patients
with MS and type 2 diabetes at different stages of DRP
are presented in table 1. As the results of the analysis of
variance showed, the fibrinogen levels in the blood
exceeded the upper level of acceptable values (less than
350 pg / dl) at the 3rd stage of the DRP both in average
values (368.6 pug / dl) and in CI (402.3 ug / dl), and
statistically significant differences were revealed when
comparing the average fibrinogen values in patients at
the 1st and 3rd stages of DRP (p <0.05). There were no
differences in this indicator between the main groups
and the comparison group (obesity) with a tendency to
increase the level of fibrinogen during the transition
from the 1st stage to the 2nd and already a significant
increase in its concentration at the 3rd stage of DRP.

Table 1
The average blood fibrinogen concentration depending on the stage of diabetic retinopathy
(N; M +m; 95% CI)
_ Statistical O_bese people Patients with diabetic retinopathy
Indicator indicator without type 2 1st stage 2st stage 3st stage
diabetes g g g
N 16 12 10
Flbrlnc;gdeln, Mm 326.,5416.4 42 316,4+10,8 346.7422.5 368,6+23,8
meg 95% Cl 3033-349,6 | SOLI3LE 1 3149 3785 33‘2740‘8?3
L l L il p < )

Note: n is the number of persons in groups; CI - confidence interval; p is the level of statistical significance (F-

test) in comparison with the specified group.

fibrinogen

500

400 v

300

0 10

20 30 40

type 2 diabetes, years
Fig. The dependence of the concentration of fibrinogen in the blood on the duration of type 2 diabetes in patients
with diabetic retinopathy on the background of metabolic syndrome.

Fibrinogen levels in the blood of patients with MS
and Type 2 diabetes, taking into account the age of

patients, duration diabetes from the time of diagnosis
and level HbALC are presented in table 2.
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Table 2

The average statistical concentration of fibrinogen in the blood at different stages diabetic retinopathy
depending on the factors of its progression

Diabetic retinopath

Comparison groups Stat. indicators 1st stage 2nd stage 3rd stage

(n=25) (n=12) (n=10)
Patient ace <60 vears M+m 310,3+13,8 367,3+£39,2 347,1+£33,9
ge=ouly 95% ClI 282,4-338,1 | 288,6-446,1 278,9-4153
390,0+33,9

. M+m 326,1+17,5 336,4+27,7 : ¢
Patient age> 60 years 95% Cl 29083613 2807-392.1 32pl,<80—322,2
D%’g%“g;‘t‘z)ff(iéati’settfastggrzltge M+m 318,1+12,2 316,9+33,8 354,7+30,2
yegrs - 95% CI 293,5-342,6 248,9-384,8 293,9-4154
Duration of diabetes from M+m 310,6+22.3 370,6+30,2 331931 ’163379601

registration> 10 years 95% Cl 265,9-355,4 309,8-431,4 péo 1**:
Diabetes subcompensation M+m 289,1+19,1 312,2+46,8 373,6+38.2
(HbA1C <8%) 95% CI 250,7-327,5 218,0-406,3 296,8-450,5
Diabetes decompensation M=+m 331,7+12,9 356,6+25,0 365,5+29,6
(HbA1C> 8%) 95% CI 305,6-357,8 306,3-406,9 305,9-425,0

Note: n is the number of persons in groups; CI - confidence interval, * - significance of differences in compared
with the 1st stage at the age of 60 years, ** - significance of differences compared with the 1st stage with diabetes
lasting up to 10 years, *** - significance of differences compared with stage 1 with subcompensated diabetes

Shown, that under the age of 60 is relatively the
largest the average fibrinogen level was in patients on
Stage 2 of the DRP (especially for Cl - 446.1 pg / dl),
and over the age of 60 years - at the 3rd stage of the
PSA (including number on the confidence interval -
458.2 mcg / dl).Worst average fibrinogen levels in
these comparison groups was observed in patients after
the age of 60 years at the 3rd stage of PSD (390.0 mcg
/dl), data are reliable in comparison with the 1st stage
at the age of patients up to 60 years. Along with this,
according to regression analysis an upward trend was
identified (p = 0.9) fibrinogen concentrations with age
in patients with type 2 diabetes and DRP (n = 56) (r =
0.22; R2 =5.2%)

In patients with diabetes lasting up to 10 years the
highest fibrinogen level was in patients at the 3rd stage
of DRP, only by CI - 415.4 pg / dl, while patients with
diabetes lasting more than 10 years - also at the 3rd
stage of the DRP (including the CI - 470.1 ng / dl).
Worst average fibrinogen level in these comparison
groups was observed in patients with diabetes lasting
more than 10 years also at the 3rd stage of DRP (391.6
ug / dl), data have a degree of certainty in the form of a
distinct strong trend compared to stage 1 with diabetes
lasting up to 10 years.

Based on the regression analysis was revealed that
fibrinogen level is moderate increased with increasing
duration diseases in patients with DRP (n = 56) with
parameters regression curve: r = 0.38; R2 = 14.4%; p =
0.03. It should be noted a direct nonlinear nature
correlation of fibrinogen concentration with a duration
of type 2 diabetes. That pays attention the fact that the
dynamics of change is most pronounced during the first
10 years of diabetes (see picture).

In patients with HbA1C <8% relative the highest
average fibrinogen level was in patients at the 3rd stage
of DRP (including CI - 450.5 pg / dl), and with HbA1C

more than 8% - also at the 3rd stage of the DRP the
same for DI - 425.0 pg /dl). Relatively Worst Average
fibrinogen in these comparison groups observed in
patients with HbA1C less than 8% on the 3" stage DRP
(373.6 pg / dl), data reliable compared to stage 1 with
subcompensation diabetes.

Overall, the most clinically significant
hyperfibrinogenemia is noted at the age of patients over
60 years (exceeding permissible values by 31%), with
a duration of diabetes more 10 years (34% excess), with
subcompensation Type 2 diabetes (HbALC less than
8%) (excess by 29%) - at the proliferative stage of DRP,
which partially supported by statistically significant
differences and / or a clear tendency towards increased
levels of fibrinogen in the blood compared with the
non-proliferative stage.

According to literature, more than half patients
with DRD and MS detected hyperfibrinogenemia, and
the average concentration blood fibrinogen
significantly higher in patients with type 2 diabetes
with MS compared with diabetic patients without MS
(p <0.001) [8]. To check the hypothesis that high
concentrations fibrinogen baseline associated with the
onset or progression of DRP, in a widely a famous
study by US veterans (Veterans Affairs Diabetes Trial,
VADT) morbidity and progression analysis DRP by
sorting and evaluating stereoscopic half-focus fundus
images of both eyes at the beginning and 5 years after
the start of the study (858 participants out of 1,791) [4].
Vadt was open prospective randomized controlled
research to verify the effects of standard glycemic
control (STD) versus intensive control (INT) on
cardiovascular events in patients with progressive type
2 diabetes. Was a reliable relationship between
fibrinogen level and type of antidiabetic therapy,
namely: INT was associated with a decrease
progression of retinopathy in patients with blood
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fibrinogen <296 mg / dl (OR 0.55 [95% CI 0.31-1.00],
p =0.03). In our study based on regression analysis was
significant (p = 0.03) positive nonlinear association of
fibrinogen level and the duration of the disease in
patients with DRP and especially during the first 10
years from the onset of diabetes. Therefore, our results
complement VADT study on role fibrinogen in the
progression of DRP.

CONCLUSIONS

1. With the progression of DRP from non-
proliferative to proliferative stage with type 2 diabetes
as a component of MS occurs significant increase in
concentration fibrinogen in the blood.

2. ldentified reliable positive nonlinear association
of blood fibrinogen concentration and duration of type
2 diabetes, especially throughout the first 10 years from
the onset of the disease.

3. A modifying effect on blood fibrinogen
concentration in patients with type 2 diabetes type only
for the proliferative stage of DRP such factors like older
patients, degree compensation for carbohydrate
metabolism in severe trends in the participation of
diabetes duration factor.

Authors declare no conflict interests.

LITERATURE / REFERENCES

1. Kyryliuk ML, Kostiev FI, Pidaiev AV,
Shataliuk SS. [Biometric and biochemical parameters
of metabolic syndrome and risk of its occurrence in
patients with benign prostatic hyperplasia]. Klinichna
endokrynolohiia i endokrynna khyrurhiia. 2012;(3):53-
58. [Ukrainian].

2. Kyryliuk ML, Malachkova NV, Komarovskaya
IV. [Diabetic retinopathy and sex hormone-binding
globulin:  hypothesis or the real relationship?]
Klinichna endokrynolohiia i endokrynna khyrurhiia.
2017;(3):65-72. [Russian].

3. Serdyuk VN, Ishchenko VA. [Morphometrial
and biochemical clusters of metabolic syndrome in

patients with type 2 diabetes mellitus at different stages
of diabetic retinopathy]. Mizhnarodnyi
endokrynolohichnyi zhurnal. 2016;(7):69-74.
[Russian].  doi:  http://dx.doi.org/10.22141/2224-
0721.7.79.2016.86421

4. Azad N, Agrawal L, Emanuele NV, Klein R,
Bahn GD, McCarren M, Reaven P, Hayward R,
Duckworth W; VADT Study Group. Association of
PAI-1 and fibrinogen with diabetic retinopathy in the
Veterans Affairs Diabetes Trial (VADT). Diabetes
Care. 2014 Feb;37(2):501-506.

5. Executive summary of the third report of the
National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, and Treatment
of High Blood Cholesterol in Adults (Adult Treatment
Panel 111). JAMA. 2001;285(19):2486-2497.

6. Grundy SM, Cleeman JI, Daniels SR, Donato
KA, Eckel RH, Franklin BA, Gordon DJ, Krauss RM,
Savage PJ, Smith SC Jr, Spertus JA, Costa F; American
Heart Association; National Heart, Lung, and Blood
Institute. Diagnosis and Management of the Metabolic
Syndrome.  Circulation.  2005;112(17):2735-2752.
http://dx.doi.
0rg/10.1161/CIRCULATIONAHA.105.169404.

7. Inzucchi SE, Bergenstal RM, Buse JB, et al.
Management of Hyperglycemia in Type 2 Diabetes,
2015: A Patient-Centered Approach: Update to a
Position Statement of the American Diabetes
Association and the European Association for the
Study of Diabetes. Diabetes Care. 2015;38(1):140-149.
doi: 10.2337/dc14-2441.

8. Mahendra JV, et al. Plasma Fibrinogen in Type
2 Diabetic Patients with Metabolic Syndrome and its
Relation with Ischemic Heart Disease (IHD) and
Retinopathy. J Clin Diagn Res. 2015 Jan;9(1):BC18-
BC21. doi: 10.7860/JCDR/2015/10712.5449.

9. Reaven GM. Banting Lecture 1988. Role of
insulin resistance in human disease. Diabetes.
1988;37(12):1595-1607.

Babak O.Y.

doctor of medicine, professor,

the head of the department of internal medicine Nel,
Kharkiv National Medical University

Prosolenko K.O.

PhD,

assistent professor of the department of internal medicine Nel,

Kharkiv National Medical University

MARKERS OF LIVER DAMAGE IN COMORBIDITY OF NON-ALCOHOLIC LIVER DISEASE AND
HYPERTENSION

Summary. Objective: to study the features of liver damage and to study the main factors of influence on this
process with comorbidity between non-alcoholic fatty liver disease and essential hypertension or renoparenchymal

arterial hypertension.

Materials and methods. The object of the study was 269 patients, included in three groups: group 1 - patients

with non-alcoholic fatty liver disease (60 patients), group 2 - patients with comorbidity of non-alcoholic fatty liver
disease and essential hypertension (121 patients), group 3 - patients with comorbidity of non-alcoholic fatty liver
disease and renoparenchymal arterial hypertension (88 patients). The control group consisted of 20 healthy
individuals of the same age and gender categories. Clinical examination of patients included an assessment of the
parameters of an objective examination: in particular, anthropometric data and blood pressure according to
standard methods. We studied both laboratory and instrumental markers of liver damage. To diagnose the
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condition of the liver and blood vessels in all patients, an ultrasound method was used. Some patients (212 people)
underwent the Fibromax test. To assess the severity of insulin resistance, the HOMA index was calculated.
Glomerular filtration rate was determined by the formula CKD-EPI. The level of cytokeratin-18 in blood plasma
was determined by ELISA.

Results and its discussion. A highly significant difference was found for most indicators between the groups
of patients and the control group. The greatest difference was found in levels of transaminases (ALT and AST),
gamma-glutamyl transpeptidase, as well as cytokeratin-18 (p <0.001). The most pronounced increase in
transaminases was observed in patients of group 3. The levels of gamma-glutamyltranspeptidase in patients of all
three groups significantly exceeded the corresponding parameters of the control group, were the highest in group
3 - 68.10 £ 33.31 U/l. Moreover, this the indicator did not significantly differ between groups 2 and 3 (p> 0.05).
Cytokeratin-18 was significantly increased in patients with non-alcoholic fatty liver disease, and was significantly
different between all groups.

Fewer patients with no hepatic fibrosis were recorded in group 1. We found significant correlation between
the duration of non-alcoholic fatty liver disease and all markers of liver damage in group 1. Also, markers of liver
damage positively correlated with body mass index, which indicates an important role obesity in the pathogenesis
of non-alcoholic fatty liver disease. Given the correlations with the indicators of adiponectin, malondialdehyde,
tumor necrosis factor-alpha, HOMA, we can state the important role of inflammation, oxidative stress, insulin
resistance in the pathogenesis and development of non-alcoholic fatty liver disease. A strong negative correlation
between cytokeratin-18 and glomerular filtration rate of - 0.402 (p <0.001) was also found. Important in our
opinion were the positive relationships between indicators of hepatic damage and blood pressure in groups 2 and
3, which may indicate a relationship within comorbidity. In general, the largest number of strong correlation bonds
were found for cytokeratin-18, and the smallest for gamma-glutamyltranspeptidase. The profile of the correlation
between the main indicators did not differ much from group 2. Using ANOVA dispersion analysis, we found a
close relationship between the degree of liver steatosis and the main markers of liver damage ALT, AST, GGT,
cytokeratin-18, fibrotest, and actitest. The highest Fisher coefficient was recorded for cytokeratin-18 - F = 118.58
(p <0.001), actitest - F = 102.18 (p <0.001), fibrotest - F = 95.03 (p <0.001), gamma-glutamyltranspeptidase - F =
26.6 (p <0.001). Such data indicate a close relationship between the processes of fat accumulation, inflammation,
and apoptosis in the liver with non-alcoholic fatty liver disease in the presence or absence of comorbidity with
essential hypertension or renoparenchymal arterial hypertension.

Conclusions. For patients with non-alcoholic fatty liver disease, in the presence of its comorbidity with
essential hypertension or renoparenchymal arterial hypertension, a more pronounced increase in gamma-glutamyl
transpeptidase, cytokeratin-18 and actitest was characteristic, which may indicate the presence of more active
processes of inflammation and hepatic apoptosis. A negative effect of comorbidity with essential hypertension or
renoparenchymal arterial hypertension on liver fibrosis was also found. Markers of liver damage are associated
with the duration of non-alcoholic fatty liver disease activity, body mass index, adiponectin, markers of
inflammation and oxidative stress, kidney function. The degree and list of correlation relationships differ with non-
alcoholic fatty liver disease depending on the presence or absence of comorbidity with essential hypertension or
renoparenchymal arterial hypertension. Severe liver steatosis strongly affects the processes of hepatic
inflammation, fibrosis and apoptosis with the comorbidity of non-alcoholic fatty liver disease with essential
hypertension or renoparenchymal arterial hypertension.

Keywords: liver lesions, cytokeratin-18, non-alcoholic fatty liver disease, hypertension

Introduction. The problem of comorbidity is very
topical in medicine, and separately in patients with liver
disease. One of the most common chronic diseases in
hepatology is non-alcoholic fatty liver disease
(NAFLD), which is now regarded as a
multidisciplinary problem [3, 5]. In the vast majority of
patients, NAFLD is associated with various endocrine
abnormalities, renal dysfunction and vascular
disorders, in particular essential arterial hypertension
(EAH) [1, 8]. In the management of patients with
NAFLD, markers of hepatic lesions: inflammation,
fibrosis, apoptosis, etc. should be monitored [2, 7]. It is
known that NAFLD can be presented as a hepatic
continuum, the initial stage of which is liver steatosis,
and the end stage is cirrhosis with or without
hepatocellular carcinoma [5, 7]. The main task of the
physicianis to create conditions for maximum
inhibition and possibly regression of existing liver
disorders. It is well-known that there is a close link
between the increase in liver parameters and the

severity of some parameters of the metabolic syndrome
(MS), in particular obesity, dyslipidemia, etc. [3, 4, 6].

Meanwhile, the peculiarities of liver lesions in
comorbidity between NAFLD and EAH or
renoparenchymal arterial hypertension (RPAH) remain
unknown.

Aim of the study: To investigate the peculiarities
of liver lesions and to investigate the main factors
influencing this process in comorbidity between
NAFLD and EAH or RPAH.

Research materials and methods

Our research was conducted on the basis of the
Department of Gastroenterology and Therapy, as well
as the polyclinics of the Government Institution
“L.T.Malaya Therapy National Institute of the National
Academy of Medical Sciences of Ukraine”.

Clinical and biochemical laboratory studies were
carried out in the clinical and diagnostic laboratory of
the Government Institution “L.T.Malaya Therapy
National Institute of the National Academy of Medical
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Sciences of Ukraine” and «Alfa Labservice
Laboratory». Functional studies were performed in the
department of functional and ultrasound diagnostics.

There were 269 patients, which were were
included in the study group: group | - patients with
NAFLD (60 patients), group Il - patients with
comorbidity of NAFLD and EAH stage I, grade 2 (121
patients), group Il1 - patients with comorbidity NAFLD
and RPAH stage 2, grade 2 (88 patients) undergoing
inpatient and outpatient treatment. The age of patients
ranged from 18 to 66 years. The mean age of the
patients was 48.07 £ 10.81 years. Of these, 53.9% were
men and 46.1% were women. The distribution of
patients by gender was uniform.

All patients with RPAH were diagnosed with
chronic pyelonephritis, which was in remission at the
time of the study. Also, these patients did not have a
significant reduction in the rate of glomerular filtration,
the degree of chronic kidney disease (CKD) was I-III.

The study did not include patients with diabetes
mellitus, coronary heart disease, CHF stage 11 B - I11.

The control group consisted of 20 healthy
individuals of similar age and sex.

Clinical examination of patients included
assessment of objective examination parameters,
including anthropometric data and blood pressure (BP)
by standard methods.

Both laboratory and instrumental markers of liver
damage (MLD) have been studied.

All patients were diagnosed with non-alcoholic
steatosis using an ultrasound examination method on
the ultrasound diagnostic system "GE", USA. Cranio-
caudal dimensions of the right and left parts of the liver,
the length and width of the gallbladder, the length and
width of the spleen were determined. Determined 3
degrees of liver steatosis. The degree of liver steatosis
was established according to ultrasound: degree | - a
slight increase in echogenicity of the liver parenchyma,
normal visualization of intrahepatic vessels and
diaphragms; grade Il - moderate diffuse increase in
echogenicity of the liver parenchyma, slight impaired
visualization of intrahepatic vessels and diaphragm;
grade Il - marked increase in echogenicity of the liver
parenchyma, visualization of intrahepatic vessels,
diaphragm and back of the right lobe is significantly
impaired or absent.

Several patients: 46 from the first group, 89 from
the second group and 77 from group 3 were tested by
"Fibromax". Patients with NAFLD were screened for
liver fibrosis (LF) and a study of serum biomarkers of
the Fibrotest from the kit "Fibromax", Biopredictive
(France) was performed. Fibromax test includes 5
diagnostic blocks, of which we used 4 - Fibrotest
(determination of stage of liver fibrosis), Steatotest
(determination of degree of steatosis), Actitest
(determination of activity of inflammatory process of
liver), Nashtest (determination of presence of non-
alcoholic steatohepatitis). The algorithm of the
Fibromax panel is based on the determination of the
following serum parameters: alanine aminotransferase
(ALT) and aspartate aminotransferase (AST), gamma-
glutamyltranspeptidase (GGT), total cholesterol (TC),

triglycerides (TG), blood glucose, total bilirubin, a2-
macroglobulin, apolipoprotein Al, haptoglobin, and
also includes general information about age, gender and
BMI. There were no patients with F4 in our study. To
determine the degree of LF, all patients were divided
into five subgroups, depending on the Fibrotest scale
from 0 to 1. Subgroup FO - the range of indicators of
the scale 0.00-0.21; F 0-1 - the range of indicators of
the scale 0,22-0,31; F1-2 - range of indicators of scale
0,32-0,48; F2-3 - scale of indicators of scale 0,49-0,58;
F3 - the range of indicators of the scale 0,59-0,72. To
determine the degree of inflammation in the liver, all
patients were divided into five subgroups, depending
on the score of the Actitest scale from 0 to 1. Subgroup
AO0 - a range of indicators of the scale 0.00-0.17; And
0-1 - the range of indicators of the scale 0,18-0,29; And
1-2 - the range of indicators of the scale 0,30-0,52; And
2-3 - the range of indicators of the scale 0,53-0,62; And
3 - the range of indicators of the scale of 0.63-1.00.

To determine endothelium-dependent
vasodilation (EDVD), a test with reactive hyperemia
was performed according to the method of Celermajer
D.S. in the modification of Ivanova O.V.

Blood biochemical parameters were determined
by standard conventional methods, determined the
levels of: AST, ALT, GGT, alkaline phosphatase (AF),
thymol test (TT), total bilirubin and its fractions; TG,
insulin. To quantify the severity of insulin resistance
(IR), a mathematical model of homeostasis (HOMA)
was used to determine the HOMA index.

GFR was determined by the formula CKD-EPI.

The level of cytokeratin-18 (CK-18) in blood
plasma was determined by enzyme-linked
immunosorbent assay using the CK-18 (M65) Human
ELISA Kit manufactured by Biotech (China). Avi Bion
Human Adiponectin (Acrp30) Elisa Kit test system
(Ani Biotech Oy Orgenium Laboratories Busines Unit,
Finland) was used to determine adiponectin levels. The
enzyme-linked immunosorbent assay using Vector-
Best (Russia) kits was determined by the concentration
of TNF-o. Determined prooxidant indicator malonic
dialdehyde (MDA) when conducting
spectrophotometry on a spectrophotometer Hitachi U-
1900 (Japan).

Statistical processing of the results was performed
using Microsoft Excel and STATISTICA computer
programs using standard variational statistics methods.
The t - Student test (M + o) was used to assess the
significance of the difference in paired changes in
indicators. The difference was considered statistically
significant at p <0.05.

Results and Discussion

From the beginning, the difference between the
major biochemical parameters and the marker of
hepatic apoptosis CK-18 was analyzed in three groups
of patients. A highly significant difference was found
in most indicators between the patient groups and the
control group. The largest differences were found in
transaminases (ALT and AST), GGT, and CK-18 (p
<0.001).

There were no laboratory signs of liver injury in
the control group (Table 1).
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The highest levels of transaminases were observed
in patients of group 3. Thus, the average AST in this
group was 51.33 + 31.79 U/l, and significantly
exceeded the corresponding indicator in the control
group 21.15 + 4.97 U/l (p <0.001). However, when
there was a tendency to increase, there was no
significant difference between the indicators of group 1
and groups 2 and 3 in relation to the ALT level (p>
0.05). The GGT levels in the patients of all three groups
significantly exceeded the corresponding values of the
control group of 22.20 = 7.12 U/l and were at the level

of 49.64 + 32.97 U/l in group 1; 62.70 + 44.76 U/l in
group 2 and 68.10 = 33.31U/1 in group 3. However, this
indicator did not differ significantly between groups 2
and 3 (p> 0.05). It should be noted that there is no
significant difference between the total bilirubin and its
fractions between the individual patient groups and the
difference between the patients and the control group
(p> 0.05). The same trend was observed for AF. TT was
significantly different between control subjects 1.67 +
0.59 and patients in group 3 - 2.47 + 1.77 (p <0.05).

Table 1
The main markers of liver damage in the studied patients
. _ _ _ Control
Indicators Group 1 (n=60) Group 2 (n=121) Group 3 (n=88) group (n=20)
ALT, Ul 42,80+24,4993) 48,45+27,719 60,87+43,70 9 24.80+5,59
AST, U/l 3520+19,4293) 40,13+21,259 51,33+31,79 21,15+4,97
AP, U/l 1552,82+311,00 1641,28+334.20 1597.15£351,89 | 1600,70+303.80
GGT, U/l 49,64+32,9799) 62.70+44,76 68.10£33,31 9 22.20+7,12
Bilirubin total, 12.54+6.52 11,73+5,47 13,74+6,21 10,91+3,14
umol /1
Bilirubin direct, 3 34+1,54 3214143 3,75+1,56 3,04+0,99
umol /1
Bilirubin indirect, 9.1945.25 8.53+4.36 10,0045,09 7.8742.38
umol /|
TT 2.01+1 40 2.161,15 2.47+1,779 1,67+0,59
CK-18, U/l 261,74+61,14 999 282.26+50,12 99 316,06+52,79 133,22427,09

Note: k) - the difference is significant when compared with the control group. 2) - the difference is significant
when compared with the indicators of group 2. 3) - the difference is significant when compared with the indicators

of group 3.

According to recent data, CK-18 (M65) is
considered to be a more specific marker of non-
alcoholic steatohepatitis (NASH) because of its
significant positive predictive value. In addition, CK-
18 has some additional advantage over other
biomarkers - it reflects the degree of hepatocellular
apoptosis, which is one of the main characteristics of
NASH. CK-18 was significantly elevated in patients
with NAFLD. Thus, in the control group it was 133.22
+ 27.09 U/l, which was significantly lower than in all
groups of patients (p <0.001). The levels of this
indicator also depended on the presence of comorbidity
with EAH or RPAG. In group 1 it was 261.74 + 61.14

U/l and was significantly higher than in group 2 -
282.26 = 50.12 U/l (p <0.05). In group 3, the CK-18
level was 316.06 + 52.79 U/l and was significantly
higher than in group 1 (p <0.001) and group 2 (p
<0.001).

Most of the patients studied showed signs of liver
fibrosis according to Fibromax (Table 2). In group 1,
there were significantly more patients with FO - 41.3%,
which was significantly higher than group 2 and 3 -
20.22% (p <0.01) and 15.58% (p <0.01). There were
significantly fewer patients in group 1 with F3 - 6.52%
versus 17.98% in group 2 (p <0.05) and 15.58% in
group 3 (p <0.05).

Table 2
Fibrotest and Actitest indicators in the studied patients
. Group 1 Group 2 Group 3
Indicators n=46 n =89 n=77

FO 19 (41,3%)%? 18 (20,22)% 12 (15,58)%
FO-F1 5 (10,86)% 14 (15,73)% 10 (12,98)%
F1-F2 10 (21,73)% 20 (22,41)% 20 (22,73)%
F2-F3 9 (19,56)% 21 (23,6)% 23 (29,87)%

F3 3 (6,52)%2%) 16 (17,98)% 12 (15,58)%

A0 3 (6,52%) 4 (4,49%) 1(1,3%)
AO0-Al 19 (41,3%)? 25 (28,09%) 11 (14,28%)
Al-A2 8 (17,39%)% 33 (37,08%) 25 (32,47%)
A2-A3 10 (21,74%) 20 (22,47%) 25 (32,47%)

A3 6 (13,04%) 7 (7,86%) 15 (19,48%)

Regarding the Actitest scale, differences were also
found that indicate a higher level of liver inflammation

in patients with NAFLD with comorbidity of RPAH.
There was no significant difference between Actitest
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scores between groups 1 and 2 and groups 2 and 3 (p>
0.05).

In order to identify possible features in the course
and progression of NAFLD in various variants of
comorbidity with hypertension, the correlation between
the most significant biochemical indicators of liver
damage (ALT, GGT, CK-18) on the one hand and the
main clinical parameters on the other was studied.
Relationships with: duration of nosology, BMI, BP,
GFR, carbohydrate and lipid metabolism, MDA,
adiponectin, TNF-a were studied. We analyzed all
indicators individually in three groups of our patients.
Tables 3-5 present a pair of only significantly
correlated indicators.

We found significant correlations between the
duration of NAFLD and all markers of liver injury in

group 1 (Table 3). Thus, a positive correlation between
ALT and NAFLD duration of +0.393 (p <0.01) was
found in the mean strength. Also, markers of liver
lesions were positively correlated with BMI, indicating
the important role of obesity in the pathogenesis of
NAFLD. Considering the correlated relationships
found in adiponectin, MDA, TNF-a, HOMA, we can
state the important role of inflammation, oxidative
stress, IP in the pathogenesis and development of
NAFLD. A strong negative correlation was also found
between CK-18 and GFR -0.402 (p <0.001). An
interesting finding is that, despite the existence of a link
between the MLD and the EDVD across all indicators,
no correlation was found with the BP indicators.

Table 3

Correlations of major markers of liver injury with major clinical and biochemical parameters in patients
with NAFLD (group I)

Indicators ALT IL GGT IL CK-18 IL

NAFLD duration 0,393 p<0,01 0,356 p<0,01 0,421 p<0,01
BMI 0,348 p<0,01 0,526 p<0,001 0,532 p<0,001

SBP nsc - nsc - nsc -

DBP nsc - nsc - nsc -
EDVD -0,378 p<0,01 -0,341 p<0,01 -0,491 p<0,001
MDA 0,579 p<0,001 0,456 p<0,001 0,664 p<0,001

TG 0,328 p<0,05 nsc - nsc -
HOMA 0,353 p<0,001 0,466 p<0,001 0,577 p<0,001
Adipinectin -0,502 p<0,001 -0,548 p<0,001 -0,516 p<0,001
TNF-o, 0,383 p<0,01 0,394 p<0,01 0,732 p<0,001
GFR nsc - -0,314 p<0,05 -0,402 p<0,001

Note: - IL — importance level; - nsc — not significant correlations

Then conducts a similar analysis in group 2 (table
4). NAFLD duration was associated with CK-18 and a
strong correlation + 0.322 was found between these
indicators (p <0.001). When considering ALT and
GGT indicators no significant relationships were found
(unlike group 1). A positive association with weight
gain was observed for GGT and CK-18. Important in
our view is the positive association between liver injury
and blood pressure, which may indicate a correlation
within comorbidity. So CK-18 was associated with
both SBP and DBP (p <0.001). ALT was positively

correlated only with DBP + 0.230 (p <0.05). With
regard to GGT, no such relationship has been
identified. In general, the highest number of strong
correlation relationships was found for CK -18 and the
lowest for GGT. In this group, only MDA was
moderately or strongly correlated with all three
indicators, emphasizing the significant role of oxidative
stress in the comorbidity of NAFLD and EAH: with
ALT + 0.292 (p <0.01), with GGT + 0.249 (p <0.01),
with CK-18 +0.405 (p <0.001).

Table 4
Correlation between the main indicators in group 2

Indicators ALT IL GGT IL CK-18 IL
NAFLD duration nsc - nsc - 0,322 p<0,001
BMI nsc - 0,326 p<0,05 0,448 p<0,001
SBP nsc - nsc - 0,475 p<0,001
DBP 0,230 p<0,05 nsc - 0,327 p<0,001
EDVD nsc - nsc - -0,411 p<0,001
MDA 0,292 p<0,01 0,249 p<0,01 0,405 p<0,001

TG 0,328 p<0,05 nsc - nsc -
HOMA 0,353 p<0,001 nsc - 0,577 p<0,001
Adipinectin -0,502 p<0,001 nsc - -0,385 p<0,001
TNF-a 0,246 p<0,01 nsc - 0,490 p<0,001
GFR nsc - nsc - -0,358 p<0,001

Note: - IL — importance level; - nsc — not significant correlations
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We also examined the correlation relationships in  indistinguishable from group 2. Negative correlations
group 3 (Table 5). The profile of correlation between CK-18 and GFR indices were found to be
relationships between MLD and NAFLD duration, 0.358 (p <0.001), and also between GGT and GFR -

BMI, SMP and DSP, MDA, TG was almost 0.282 (p <0.01).
Table 5
Correlation between the main indicators in group 3

Indicators ALT IL GGT IL CK-18 IL
NAFLD duration nsc - nsc - 0,358 p<0,001
BMI nsc - 0,314 p<0,05 0,375 p<0,001
SBP nsc - nsc - 0,487 p<0,001
DBP 0,224 p<0,05 nsc - 0,418 p<0,001
EDVD -0,280 p<0,01 -0,293 p<0,01 -0,531 p<0,001
MDA 0,293 p<0,01 0,279 p<0,01 0,434 p<0,001

TG 0,221 p<0,05 nsc - nsc -
HOMA 0,571 p<0,001 nsc - 0,577 p<0,001
Adipinectin nsc - -0,252 p<0,05 -0,492 p<0,001
TNF-a 0,303 p<0,01 0,500 p<0,001 0,504 p<0,001
GFR nsc - -0,282 p<0,01 -0,341 p<0,01

Note: - IL — importance level; - nsc — not significant correlations

After evaluating the correlation relationships in
the entire patient sample, the extent of the effect of liver
steatosis on other MLD was determined using a

ANOVA dispersion analysis (Table 6). Determined the
Fisher coefficient - F.

Table 6
Indicators of ANOVA dispersion analysis in the studied patients with NAFLD
The degree of steatosis Ta6muist 4. Kopesstiiditi 38°s13Kk1 Mix
Indicators OCHOBHHUMH MOKa3HHKaMH Y TPy 2
F IL
ALT F=18,63 p<0,001
AST F=21,25 p<0,001
AP F=2,34 p>0,05
GGT F=26,6 p<0,001
TS F=0,28 p>0,05
CK-18 F=118,58 p<0,001
fibrotest F=95,03 p<0,001
actitest F=102,18 p<0,001

We have found a close relationship between the
degree of liver steatosis and the main MLD: ALT, AST,
GGT, CK-18, fibrotest, actitest. The highest Fisher
coefficient was recorded for SC-18 - F = 118.58 (p
<0.001), actitest - F = 102.18 (p <0.001), fibrotest - F =
95.03 (p <0.001), GGT - F = 26.6 (p <0.001). Such data
indicate a close relationship between fat accumulation,
inflammation, and apoptosis in the liver with NAFLD
in the presence or absence of comorbidity with EAH /
RPAH.

Conclusions

1. For patients with NAFLD, in the presence of its
comorbidity with EAH or RPAH, more significant
increase of GGT, CK-18 and Aktitest indicators is more
characteristic, which may indicate the presence of more
active processes of inflammation and hepatic apoptosis.
A negative effect of comorbidity with EAH or RPAH
on liver fibrosis was also found.

2. MLD are closely related to indicators of
NAFLD duration, BMI, adiponectin, markers of
inflammation and oxidative stress by renal function.
The degree and the list of correlation relationships are
different for NAFLD depending on the presence or
absence of comorbidity with EAH or RPAH.

3. The severity of liver steatosis strongly affects
the processes of hepatic inflammation, fibrosis and
apoptosis in comorbidity of NAFLD with EAH or
RPAH.

Thus, we investigated the peculiarities of changes
in laboratory markers of liver lesions that contribute to
the formation, manifestation, and progression of
NAFLD in comorbidity with EAH or RPAH and in its
absence.

The prospects for further research are the
development and implementation of integrated
treatment regimens to effectively influence all
processes of hepatic lesion in conditions of
comorbidity.
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RELATIONSHIP OF THE DEGREE OF NEOPLASIA AND VEGF, TNF-A AND TNF-B
MOLECULAR MARKERS IN PATIENTS WITH BLADDER CANCER IN STAGE T3NOMO

Deoesuy Bumanuit Cmenanosuy

acucmenm Kageopul yponocuu axyibmema noCieOUniIOMHO20 00pA308aHUS,
JIb606CKUTI HAYUOHATBLHBIL MeOUYUHCKUL yHUsepcumem um. Hanunvl Ianuyxoeo, Ykpauna

CBsA3b CTEITEHU HEOILJIA3UA U MOJIEKYJIAPHBIX MAPKEPOB VEGF, TNF-A 1 TNF-B ¥
BOJIBHBIX PAKOM MOYEBOT'O ITY3bIPSI CTA/IMH T3NoMo

Abstract. The purpose of the study was to determine the molecular markers of VEGF, TNF-a and TNF-B in
the urine of patients with bladder cancer stage T3NOMO and to establish their relation to the degree of G neoplasia.
The study included 47 patients with bladder cancer stage T3NOMO (main group). Clinical data from 30 healthy
individuals were used as control group data. The determination of the molecular markers of VEGF, TNF-a and
TNF-B in the urine of patients with bladder cancer in stage T3NOMO may serve the basis for the development of
new methods for early diagnosis of the disease, as well as predicting the course and evaluating the effectiveness
of treatment.

Annorauus. Llensro uccnenoBanus cTano onpenenenue Mojekyspaeix mapkepos VEGF, TNF-o u TNF-
B B MOYe OONBHBIX PaKOM MOYEBOTO Iy3bIpsi cTamuu T3NoMg U yCTaHOBIEHHS UX CBS3H CO CTENEHBIO
ueomnasuu G. B pabory Obuto BKIFOUEHO 47 OONBHBIX C PAKOM MOYEBOTO MMy3bIps ctaguu TsNoMo
(OCHOBHaH rpyr[r[a). B kauectBe KOHTPOJIA ObUIM MCIIOJB30BaHbl KIIMHUYECKUE JaHHBbIC 30 310POBBIX J'IIO,HGIZ.
Onpenenenne copepxanus MonekyaspHeix MapkepoB VEGF, TNF-a u TNF-B B Moue GONBHBIX C pakoMm
MoueBoro my3sips B cramuu T3NgMo MoXeT OBITh OCHOBaHHMEM JUIS pa3pabOTKH HOBBIX METOJOB paHHEH
AUArHOCTUKHU 3a60HeBaHHﬁ, a TaKXKC IMMPOTHO3UPOBAHUA TECYCHUA U OLICHKU BQ)(i)eKTI/IBHOCTI/I JICYUCHUSI.

Kniouegvle crnoga: pax mouesoco ny3vips, ¢axmop pocma 3H00menusi cocyoos, pakmop HeKpo3a onyxoiu,
noauUMopusm.

HecmoTps Ha COBpeMEHHbIE JOCTHXKEHUS B
JIMarHOCTHYECKOM W JieyeOHOM TakTHKe OOJBHBIX
paxom MoueBoro my3bipsi (PMII), akTyanbHOCTE 3TOH
OHKOYPOJIOTHYECKOH MPOOIIeMBI OCTAETCsl HACYITHOM 1
mo cux mnop. CormacHo JHaHHBIX YKPaMHCKOTO
HAI[MOHAJILHOTO ~ KaHIep-peructpa, B 2018 rtoxay
MOKa3aTesb 3200JIEBAEMOCTH PAKOM MOYEBOTO ITY3bIPSI

cocraBisin 11,4 genoexk Ha 100 ThIC. Hacenenus. U3
Yucia BIEPBbIE BBIIBICHHBIX 14,7% OOIBHBIX MMETH
craauo T3, a mokazareiab CMEPTHOCTH JOCTUTAN § Ha
100 TbIC. MyXkuuH U 1,3 - xeHuuH [1].

OmgHMM W3 OCHOBHBIX (DaKTOPOB pa3BUTHA U
pactpoCTpaHEHUs] OMYXOJEBBIX KJIETOK SIBJISETCS
agruorese3. K HacrosmeMy BpeMEHH NOIHOCTHIO
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noaTBepkIeHbI JanHble 00 yyactuun VEGF (daktop
pocta suporenust cocynoB) U TNF (dakrop Hekposza
OIyXOJIM) B MHUTOTCHHOM aKTUBHOCTU KIJIETOK, B
pa3BUTHU u mporpecce 3JI0KaU€CTBEHHBIX
HOBOOOpa3zoBanuii [2,3,4]. Be3ycnoBHO, 4TO OIlCHKA
AQHTUOTEHE3a ONyXOJMW  SBISIETCS  BaXKHOM  AJA
MPOTHO3UPOBAHMA TEUCHUS OOJNE3HHM W Ha3HAYCHUS
a/IeKBAaTHOTO JICYCHHS TP MHOTUX 3JI0KauYECTBEHHBIX
oryxoisix [5,6].

Heanb HCCJICI0BAHUA: onpeneJuTh
MoJiekyJasipasie Mapkepbl VEGF, TNF-o nu
TNF-p B Moue 0O0JBLHBIX pPaKOM MO4YEBOI0
my3bIpsa cTaauu TaNoMo ¥ yCTAaHOBUTH HX CBA3b
€0 cTeneHbI0 Heomasun G.

Marepuansl u Metonsl: B mccienoBanue ObLIO
BKiIroyeHo 47 OompHbix ¢ PMII crammum T3NoMg
(ocHOBHas TpyMMa), CpeIU KOTOPBIX ObLIO 27 MY>KUYUH
u 20 xeHwuH. CpeHUH BO3pACT MYXYHMH COCTABIISI
58,1+7,8 mer, xxenmuH - 59,4+1,3 ner. B xadectBe
KOHTPOJISI NCTIOJIb30BATNCH KIMHWYECKHE AaHHbIE 30
3JI0POBBIX JIIOZCH.

Hnsa  ompemenennss G+405C  momumopdusma,
aMITUUIUPOBaHHbIE (parMeHTHl JUMHONW 273 1LH.
MOJBEprajd  PECTPUKIMOHHOMY  PacCUIETUICHUIO
eHaoHykneasod BsmFI. Ilponykrel pecTpukuuu
¢dpakimonupoBan B 2,2% arapo3HoM reime ¢
OpOMMUCTBIM ATHIMEM U BU3yalu3upoBanu B Y @-ceere.
[Taromopdorornueckoe uccieoBaHHE IPOBOJMIOCH
Ha CBETOONTHYECKOM MHKpOCKome ,,Prima Star",
IpenapaTsl OKPAINBAINCH TeMAaTOKCHIMH-303MHOM U
paccmaTpuBaiuch npu yBeauuenuu B 100 u 400 pas.

AHanu3 TOMYYEeHHBIX MJAaHHBIX MPOBOAWIN C
MOMOIIBIO CTAHAAPTHBIX METOJIOB CTaTUCTHYECKOMN

00paboTKy  TOJIyYEHHBIX  JAHHBIX  IPOBOJMIN
METOJaMHM  HelNapaMeTpUYeCKOM  CTAaTHCTUKH. B
KauecTBE KPUTEpUS JOCTOBEPHOCTH Pa3HULI MEKIY
IrpynnamMy HCIOJb30Balu Hemapamerpudeckud U-
kpurepuii ManHa-YutHu u tect Bunkokcona. Taxoke
IIOJIyYCHHBIEC JAHHBIE NIPEACTABICHBI B BUJE MEIUAHbI
C MUHHMMAalbHBIM M MaKCHUMaIbHBIM pa30erom s

HeTapaMeTpHIecKux cocraBmiomux. 95% U
(moBepuTETHHBII WHTEPBAJI) OIICHUBAJICS c
HCIOJNb30BaHUEM MoJenen CITy4aiiHBIX u

¢ukcupoBanHBIX 3 dexTos [7].

Pesymerater u ux obcyxnenus. Ilo pesympraTam
MIPOBEJCHHOTO CTATUCTUYECKOTO aHalN3a, y OOJBbHBIX
PMII craguu T3aNoMo cpennmii ypoerns VEGF B Mmoue
pocturan  245,65£7,90 nr/min W CYIIECTBEHHO
MpEeBbIIAT  JaHHBIA [OKa3aTedb B KOHTPOJBHOMN
rpymme, KoTopblid cocrasistn 131,23+7,80 nr/mi, npu
9TOM pa3HMIA ObUla CTaTUCTHYECKH JIOCTOBEPHOM
(p=0,04). IeranpHas cTaTHCTUYECKAs XapaKTEPUCTHKA
nokazareneit VEGF B Moue wucciaenyempix TIpymni
npuBesieHa B Tabmuue 1.

[pu m3yuernun ypoas VEGF B mode 60BHBIX CO
crenensmu Heomtasun G1, G2, G3, ObUIO BBISABIIEHO,
YTO B YNOMSIHYTHIX MOATPYININAxX MAIMEHTOB CpeaHee
3HaYEHHUE MMoKa3aTeNs cocTasisuio 239,59+9,84 mr/mi,
246,84+8,79 ur/mn  wu  251,57+£7,22 r/MUT
COOTBETCTBeHHO. Kax cregyer u3 HOITy4eHHBIX
JaHHBIX, Yalle Mbl HaOMIOJaly HHU3KYI0 CTENeHb
Heomasuu G1, koropast Obl1a BbIsIBICHA y 19 u3 47
OombHBIX, 4TO cocraBmsuio 40,43%, G2 Oblia
nuarsoctupoBaHa y 34,04% nauueHTos, a crenenb G3
-y 25,53% 6onpubix PMII. Cnemyer OTMETHTD, UTO B
CBSI3H c PETPOCIIEKTUBHBIM XapaKTepoM
HCCIIEIOBAHMS, BHIICIIPUBE/ICHHBIC JaHHbBIEC HE BIIOJHE

00paboTku ¢  KCIHOJNB30BAHMEM  MPOrPAMMHOIO N
obecrreuennss Microsoft Office Excel u makera OTOOPAXAIOT JACHCTBHTEILHYIO STHICMHONIOTIHCCKYIO
mporpaMm Statistica v6.0. CTaTUCTUYECKYIO CHTYALHIo OTHOCHTEJIBHO ~ HaCTOTBL  CTCHCHEH
nHeorutazuu PMII craauu T3NOMO.
Tabmuma 1
Yposenb VEGF y 60abHbIX Ha PMII cTagnn T3INOMO
r y Kgg;l:;c;; © VEGF y 95% U nns Menauana, | min, max,
PYHIIBIHOATPYIIHIEL aGc. % op, M VEGFcp, nr/min T/ MJT or/mMa | Or/mo
T3 NOMO 47 100 245,65+7,90 241,18-250,12 248,65 149,73 | 283,98
T3 NOMO G1 19 | 40,43 239,59+9,84 230,97-248,21 243,86 149,73 | 280,73
T3 NOMO G2 16 | 34,04 246,84+8,79 240,87-252,81 249,80 185,36 | 283,73
T3 NOMO G3 12 | 25,53 251,57+7,22 243,53-259,61 259,35 153,73 | 283,98
KonTpons 30 - 131,23+7,80 121,71-140,75 135,14 0 150,00
P1, KOHTpOJIb - - 0,04 - - - -
P2, KOHTPOJIb 0,05
P3 xoHTpOJIB - - 0,04 - - - -
P4, KOHTpOJIb - - 0,02 - - - -
P2, 3 - - 0,54 - - - -
P2, 4 - - 0,32 - - - -
P3,4 - - 0,16 - - - -

HonyquHHe B XOJ€ HCCICAOBAHUA OAaHHBIC

a B KOHTPOJbHOH rIpynme -

352,68+6,75 mnr/mu

oTHOCUTENbHO ypoBHe TNF-o B Mode OONBHBIX C
PMII craguu T3NOMO He vMenu NpUHUUIHAIBHBIX
OTJIMYMIA OT pe3yJIbTaTOB, MOJYYEHHBIX MIPU U3YUYEHUHU
Hamu craguit T1 u T2 [8]: y 6oxpabIx PMII cpennuit
ypoBenb TNF-a B Mmoue cocranisun 361,51+6,76 nr/m,

(paznmumst cTaTUCTHYECKH He JoCToBepHHI (p>0,05).
ITpu onpenenenun yposueir TNF-a y G0JbHBIX C
Pa3HOH CTENEeHBI0 HEOIUIa3UH OBUIO BBISBIEHO, YTO B
noarpynnax mnanuertoB Gl, G2, G3, cpeanue
3Ha4eHUs JTOr0 Mapkepa B MOYE COCTaBILSUIU
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360,04+5,97 nr/mi, 361,92+6,89 nr/mn u 363,07+7,50
II/MJI COOTBETCTBEHHO, YTO BMECTE C JICTAJbHBIMHU
CTaTHCTHYECKUMH JaHHBIMH NPUBEJICHO B TaOuIe 2.

Tabnuma 2
YpoBenb TNF-0 y 60sababIx Ha PMII cragun T3NOMO
KomnnuectBo 95% U nns .
['pynmsr/mo ATpyITs! 00JBHBIX T’\IIE/':;HCP ’ TNF-a cp, Mﬁfﬁ;a’ HT/I;;I 1:2221
aobc. % /Mt
T3 NOMO 47 100 361,51+6,76 | 359,58-363,44 361,58 350,21 | 375,39
T3 NOMO, G1 19 40,43 | 360,04t5,97 | 357,35-362,73 360,18 350,21 | 368,75
T3 NOMO, G2 16 34,04 | 361,92+6,89 358,24-365,3 360,81 350,35 | 374,25
T3 NOMO, G3 12 25,53 | 363,07+7,50 | 358,83-367,31 365,0 350,32 | 375,39
KonTpons 30 - 352,68+6,75 | 350,26-350,26 350,99 342,82 | 365,23
P1, koHTpOJIB - - 0,51 - - - -
P2, koHTpOJIB 0,61
P3, xoHTpOIB - - 0,68 - - - -
P4, koHTpOJIH - - 0,56 - - - -
P2,3 - - 0,51 - - - -
P2, 4 - - 0,64 - - - -
P3, 4 - - 0,55 - - - -

Ilo nmaHHBIM TPOBEICHHOTO HCCIEAOBaHMA, Yy
6onpHEIX PMII cragun T3NOMO cpemanuit ypoBEHb
TNF-B B moue mocturan 38,27+4,68 nr/mi, mpu ToM
YTO B KOHTPOJIBHOW Ipymnie oH cocTaBisi 33,82+4,62
Ir/MJI, W Takas pasHHIa HE OblIa CTaTUCTHYECKH
nmocToBepHoit (p>0,05).

Y o6onpHeix PMC u crenensto Heomtazuun Gl
cpennuii ypoeHb TNF-B B Moue 611 37,01+4,46 nir/mu,
mpu crenean G2 - 38,304+4,49 nr/mMn u npu CTETICHH
Heorntazuu omyxonu G3 - 40,01+4,83 nr/mn (Tabmn.3).

Tabmuma 3
Yposenb TNF-B y 60sabab1X PMII cragun T3INOMO
KomnuaectBo 95% U nns .
pymusnonpynnes | Gommax | TUVRP: | TNFgep, | MEUR | TR
aoc. % T/ M
T3 NOMO a7 100 38,27+4,68 36,95-39,59 37,66 30,15 46,55
T3 NOMO, G1 19 40,43 37,01+4,46 35,44-38,58 36,50 30,15 45,17
T3 NOMO, G2 16 34,04 38,30+4,49 36,6-40,00 37,74 30,68 45,70
T3 NOMO, G3 12 25,53 40,01+4,83 37,99-42,03 39,77 31,59 46,55
Konrtposb 30 - 33,82+4,62 32,17-35,47 34,08 27,04 42,02
P1, koHTpOIH 0,45
P2, koHTpOIH - - 0,38 - - - -
P3, KoHTpOIH - - 0,25 - - - -
P4, koHTpOIH - - 0,18 - - - -
P2,3 - - 0,63 - - - -
P2, 4 - - 0,71 - - - -
P3,4 - - 0,32 - - - -

Song Y. u coaBt. [6] nmpoBenu meraaHanuz 15
pa3HoOOpa3HBIX MyOMKanmii u3 6a3 nanasix PubMed,
Embase w Medline ams OIEHKH CBSI3H MEXAY
nomumopdusmom  VEGF 15699947 wu  puckom
YpPOJIOTHYECKHX HOBOOOpa3oBaHWil. ABTOpaMU OBUIH
JIOKa3zaHbl OoJjiee TecHas CBs3b ykazanHoro VEGF
OTHOCHTEIIFHO pHCKa paka MOYEBOTO IYy3bIpsS B
reTepo3uroTHoil reneruueckoir mogenu (OR= 1,48,
95% CH=1,17-1,89), a Taxxe NOBBILIEHHBIH PHCK
MOYCYHO-KJIETOYHOTO  paka B JIOMHHAHTHBIX,
PELECCUBHBIX TOMO- U FE€TEPO3UTOTHUX T€HETUYECKUX
MOJENSX, HO TPU pake MpelCcTaTebHON Kele3bl
HUKaKOW acCCOIMAIINH BBISIBICHO HE OBIIIO.

Fu D. wu coaBr. [3] npu wuccreaoBaHuu
OTHOHYKJICOTUIHHUX MOTMMOP(PHU3MOB c

nomumopdusmamu reHoB VEGF, nokasanm cBs3p ¢
PHCKOM Pa3BUTHS paKa MOYEBOTO ITy3BIPA.

BeiBogbl. IlpoBeneHHOE HamMM MCCIENOBAaHUE
OTHOCHTEIFHO OTIpeieNeHus MOJIEKYJISIPHBIX
mapkepoB VEGF, TNF-o u TNF-B B Mode O0NBHBIX
pakoM ModeBoro my3pips craauu  T3NOMO wu
YCTAHOBJICHWE WX CBSA3M CO CTENEHBI0 Heortazuu G
Joka3any, 4To cpeauuil yposeHb VEGF B Moue
pocturan 245652790 nr/min W CYIIECTBEHHO
NpEeBbILIAT JaHHBIA MOKa3aTedb B KOHTPOJbHOMU
rpymne, Kotopslii coctaBisin 131,2347,80 nr/mut. [pu
9TOM, Takas pa3HUIa OblIa  CTAaTHCTHYECKH
JIOCTOBEPHOM. B JIMarHOCTHUKE PMII
YyBCTBUTEIHHOCTH U crien(puaHOCTh ypoBHA TNF-0 B
Moue, ObUIM HEBBICOKMMH U cocTtaBisin 30% u 20%
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COOTBETCTBeHHO, a ypoBeHb TNF-B - eme Ooiee
HI3KUMH - 25% wu 20% COOTBETCTBEHHO, 4YTO HE
SIBIISIETCS penpe3eHTaTUBHBIM JUTSE JTAHHOT'O
3a00J1eBaHMS.
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NEPHRON-SPARING SURGERY FOR COMPLETELY ENDOPHYTIC RENAL TUMOURS

Xapeoa I'ennaodin I'ennadiiiosuy

KaHOuOam mMeOudHUX HayK, 0oyeHm Kageopu yponoeii,
Heghponoeii ma anoponoeii imeni npog. A.IIlodpesa,
Xapxigcokuil HAYIOHATLHUL MEOUYHULL YHIBEpCUmem
Jicosuii Bonooumup Muxkonaiiosuu

00KMOp MeOUYHUX HAYK, 3a8i0y8ay Kagedpu yporoeaii,
negponoeii ma andponoeii imeni npogh. A.I'.Iloopesa,
Xapxiscbkuil HAYiOHANbHUL MeOUYHUL YHIGepCcUmem
Hlyxin /Imumpo Bonooumuposuu,

00KMOp MeOUUHUX HAYK, npoghecop kagpedpu yponoeii,
Heghponoeii ma anoponoeii imeni npog. A.I"Ilodpesa,
Xaprigcokuil HAYIOHATLHUL MEOUYHULL YHIBEpCUmem

XIPYPTTYHE OPI'AHO3BEPIT'AIOYE JIIKYBAHHSA ITIOBHICTHO IHTPAITAPEHXIMHHUX
IIYXJIMH HUPKHN

Annotation. In modern literature, the problem of nephron-sparing surgery for completely endophytic renal
tumours is not sufficiently covered. There are a limited number of articles that purposefully analyze the
comparative results of the surgical approach for completely endophytic renal tumours, and the current systematic
analysis of publications, according to our data, are generally single. In a large number of reports, the results of
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nephron-sparing surgery for completely endophytic renal tumours are too positive and little different from the
results of nephron-sparing surgery of other neoplasms. In our opinion, theoretically, the incidence of intra- and
postoperative complications in the removal of endophytic tumors should be much higher. It is also logical to
assume that the incidence of invasive tumors and, accordingly, the higher incidence of local tumor recurrence

should be much higher.

AHortanis. B cyuwachiii miteparypi mpobieMa opran3oOepiraiodoi Xipyprii HOBHICTIO iHTpamapeHXIMHHX
MyXJIMH BHCBITJIEHA HEJOCTAaTHRO. ICHye oOMekeHa KIBKICTh CTaTed, IO MUIeCHpPSIMOBAaHO AaHANI3yIOTh
MOPIBHANIBHI pe3yAbTaTH XipypTi4HOTO MiAXOAY HPH TOBHICTIO €HAOQITHUX MyXJIMHAX HUPOK, a CyJIacHHUH
CHUCTEMHHI aHaJi3 myOumiKamiii, 3a HAIIMMHU TaHIMH, B3araji € TOOTUHOKAMH. Y 3HaYHiH KiIBKOCTI IIOBiZOMIIEHB
pe3ynpTaTH  opraH3Oepirarodoi Xipyprii IHTpamapeHXIMHHUX MyXJIHH € 3aHAATO TO3WTUBHAMH 1 Majo
BiJJPI3HAIOTHCS B pe3yibTaTiB opraH3depirardoi Xipyprii iHIINX HOBOYTBOpeHb. Ha Hamry IyMKy, TEOpETHIHO,
4acToTa iHTpa-, Ta MICIIONepaliiHuX yCKIaJHEHb NPH BHAANCHHI eHAODITHAX IMyXJIWH MOBHHHA OYTH 3HAYHO
6inpmIor0. TakoX JOTIYHUM € MPUIYIIESHHS, 10 3HaYHO OUIBIIOI0 MOBUHHA OYTH YacTOTa iHBa3MBHUX ITyXJIMH i
BiJITIOBIZTHO OLIBIIOK YaCTOTA JIOKALHUX PEI[UIUBIB MyXJINHH.

Key word: nephron-sparing surgery, completely endophytic renal tumours.

Kouosi crosa: opeanoszbepiearoua xipypeisi, nosHicmio eHOOQImHi NYXAUHU HUPOK.

Ha xanp mo 30% paky HHPOK, IiarHOCTYIOTHCS
BXKC Ha MI3HIX CTaAigX 3aXBOPIOBAHHSI, BKIIOYAIOUU
BHYTPIITHROBEHO3HE PO3MOBCIOKEHHS B HUPKOBY 200
HIDKHIO TIOPOKHHUCTY BeHY. [Ipm OinbIn arpecHBHHX
TICTONOTIYHMX IATHIIAX [EH BIICOTOK € € BUIIUM
[1]. Ane 3 inmoro 60Ky, Ha Tii GUIBIIOI TOCTYMHOCTI
meroniB Bizyamizauii (Y3/], KT, MPT), Bce Ginbiue
HOBOYTBOPEHb HHUPKHM JIIarHOCTYIOTBCS Ha CaMHX
PaHHIX CTaisfAX i BUSABIAIOTHCS BUMAIKOBO. KibKicTh
TaKWX MAIi€HTIB MOCTIiHO 30imbmyeThes [2, 3]. Came
ToMy, npubnuzHo 50% Bmepiie BHUABICHUX MyXJIMH
HUPKM MaloTh Jiamerp MeHme 4 cM, 1 BOHH
BBaXXAIOTHCS HOBOYTBOPECHHSIMH HEBEIUKOTO PO3MIpy
[4]. Tlpu wupoMy cHoCTepiraeTbcsi 30LIBIICHHS
kimpkocTi O3X myxXiIwmH HHAPOK 3  BIOAMIHHUMH
OHKOJIOTIYHHMHU Ta (PYHKIIOHATHLHUMHU PE3yTbTaTaMHU
[5]. O3X cranoButs Oins 30% omepariii, MO
3aCTOCOBYIOThCS IIPH MYXJIMHAX HUPOK Ha IIOYaTKOBUX
CTalisX, 3 BIDKUBaHICTIO 1110 aHayoriuna PH, i3 kaHiep-
cnenu()iYHOO Ta 3arajbHOI0 BUKHUBAHICTIO BIJMOBIIHO
98% 12 97% [5, 6].

Are, He3Bakaroud Ha 30UIBIIEHHS KiNbKOCTI
HEBEJIMKUX INYXJHH, piBeHb KaHIep-crenudiqaHol
BH)KMBAHOCTI 3aJMINAEThCsE cTabinbHuM [ 7]. Kpim Toro,
HEOOXiTHO  BPaxOBYBAaTH, IO  XapaKTEPHCTHUKU
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[TyxnuHa HUPKM € eHOO(ITHOIO, KOJM BOHA
MOBHICTIO ~ OTOYEHAa  HOPMAaJbHOIO  HHUPKOBOIO
napeHximMoro. lle Bu3HayeHHS IHTpamapeHXIMHOL
nyxiuHu HamaHo Black Ta cmiBast., [11]. V upomy
BUIAJKY 11 HE BUIHO Ha MMOBEPXHI HUPKH 1 Y OUIBIIOCTI
BUIAAKIB 11 HEMOXMIIMBO BHSIBUTH 3a JOIIOMOIOIO
naneramii. Tomy 3HaiTH Micme po3TamryBaHHS
MyXJINHU B HAPIIi Ta BUAAIHTH ii i1HOJI TyKe CKIaTHO.
A SKIO MyXJIMHA PO3TalIOBaHAa TIMOOKO B HUPII, TO
BUJQJICHHS HAaBiTh HEBEJNMKOI MYyXJIMHH MOXE
MPU3BECTH O 3HAYHOTO YIIKOIPKEHHS HOPMAIBbHOL
MapeHXiMu, 1o ii OTOYyE.

[NosiBa cucrem HedpoMeTpil BCcTaHOBUIIA IUTICHY
CHCTEMY OLIIHKM HOBOYTBOPEHHS! HUPKHU 3 TOUKU 30py
BukoHaHHs O3X. [kanu HedpomeTpii HATAIOTH

iHpopMalio po CKJIQJHICTh  MaiOyTHBOTO
OIIEepaTHBHOTO BTpyYaHHs 3a aHaTOMO-
TonorpapiuHUMH XapaKTepPUCTUKAMH

MapeHXiMaNbHUX MYXJIHH HUpOK. Hedpomerpmuni
cucTeMH € e()eKTHUBHUMH JUISl IPOTHO3YBAHHS PHU3HKY
03X, KOpemoITh 3 KpPOBOBTPATOK, TPHUBAIICTIO

HUpKHU Ta KoHBepcieto O3X y HedpekToMito mijJ 4ac
omepauii [12, 13] Cuctemu HedpomeTpii 6a3yroThCS HA
METOJaxX Bi3yamizamii Mo omepaiii 1 OIIHIOKTh
0COONMMBOCTI MyXJIMHA Ta I B3a€MOBITHOCHHU 3
OTOYYHOUMMH aHATOMIYHUMHU TkaHuHamu [14]. TIpote
i cucTeMH Kiacudikanii, 110 OCHOBaHI Ha po3Mipi Ta
pO3TalIyBaHHI IyXJIHHU, HEIOCTAaTHBO OLIHIOIOTh
MOBHICTIO €HAO(MITHI MyXJWHU 1 HE BiZOOpakaroTh
CKTagHOCTI Takoro HoBoyTBOpeHHsA mma O3X.
Opurinanpaa pobota 3 omiaku cuctemMu «PADUA»
ToKazye, mo aume 8% MamieHTiB, Mo OyIu BKIOYEH]
y 1€ AOCHiIPKEeHHS, OYJIH 3 MOBHICTIO 3 eHAOPITHIMHU
HOBOYTBOpeHHsMH [13].

B cywachiit miteparypi mpobiema O3X
IHTpanapeHxXiMHUX MYXJUH BHCBITICHA HEIOCTaTHHO.
Icnye oOMexeHa KiJIbKICTh cTareH, o
LJIECTIPSIMOBAHO aHANI3YIOTh HOPIBHSUIBHI PE3YJIbTaTH
XIpypriyHOTO MigXOAY IIPH MOBHICTIO €HIO(MITHHX
MyXJMHAX HHUPOK, a CYYacHWH CHCTEMHHUH aHami3
myOmikamiid, 3a HAIIUMH JaHUMH, B3araii €
MOOANHOKNMH. B Tabmmmi 1 mpencTaBieHu meperik

orieparii, ¥acoM imemii HUPKH, KUTBKICTIO YCKITagHeHb, — myOmikamiid, 1mo crocyiotbes O3X  TOBHICTIO
TpPHUBAJOCTI TepeOyBaHHSA B JIKapHi, YacoM imeMii  IHTpamapeHXIMHUX ITyXJIMH HAPOK.
Tabmuns 1
Jocaigxkenns 3 O3X noBHicTIO iHTpanapeHXiMHMX MYXJIHH.
JocnimkeHHs Kinbkicte O3X] Ennodirni Bun onepariii Posmip TyX T (em)
NYXJIMHU (MiH-MaKc)
Kara et al. [15] 143 143 PoGor-acuctosana - 87; 2.1 (2.1-3.7)
BijkpuTta — 56
Autorino et al. [16] 389 65 PoGoT-acucroBana 2.6 (1,6-3,6)
Chung et al. [17] 800 55 Jlanapockorist 2.3 (1-4.5)
Hernandez et al. [18] 1 1 Jlamapockomisi + TC99 5
Harke et al. [19] 140 140 PoGor-acucrosaia — 64; 25 (1.8-3.0)
Bigkputa — 76;
DI Pierro et al. [20] 11 11 Jlamapockorist 1.6 (1.2-2.0)
Zapala et al. [21] 46 17 BigkpuTa 2.5(1.1-3.9)
Nadu et al. [22] 443 41 Jlanapockorist 2.6 (1.8-3.4)
11. Black P, Filipas D, Fichtner J, Hohenfellner R, Thiroff  intraparenchymal tumors. J Urol. 2011;186(6):2182—7.
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and dimensions used for an anatomical (PADUA)
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for nephron-sparing surgery. Eur Urol. 2009;56:786-93.
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Rizkala E, Eyraud R, et al. Robot-assisted partial
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2014;113(5):762-8.
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Laparoscopic  partial  nephrectomy  for  completely

https://doi.org/10.1016/j.juro. 2011.07.106.

18. Betancourt Hernandez JA, Vera Donoso C, Martinez-
Sarmiento M, Monserrat JJ, Bello Jarque P, Boronat Tormo
F. Application of the radio-guided occult lesion localization
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patient. Clin Nucl Med. 2017;42(11):e467-8.

19. Harke NN, Mandel P, Witt JH, Wagner C, Panic A, Boy
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TRIFECTA outcomes of open and robotic partial
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Oncol. 2018;118(1):206-11.

20. Di Pierro GB, Tartaglia N, Aresu L, Polara A, Cielo A,
Cristini C, et al. Laparoscopic partial nephrectomy for
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Weight et al. [23] 23 23 Jlanapockorist 2.5 (1.7-5)
Dall’Oglio et al. [24] 10 10 Binkpura 2.3(1.5-3.5)
Komninos et al. [25] 225 45 Jlanapockorist 2.7 (1.5-3.7)

Mullerard et al. [9] 118 35 BigkpuTa 3.5(1.5-7)

Black et al. [11] 33 33 Binkpura 3.8(1.3-7.5)

Santos et al. [26] 1 1 Jlanapockorist 2.9

Black P., ta cmiBaBr., moBigzomunu mpo 03X
HUpoK y 311 mamienri, 3 sikux 33 (10,6%) mamu
LHEHTPAJIbHE PO3TallyBaHHs NyXJIMHU B Hupmi. Jlns
OLIIHKM JIOKaJi3alii HOBOYTBOPEHHS Ta BUKJIIOYEHHS
MYJIbTU(POKOIBHOCTI IHTpaonepauiitHo
BukopuctoByBanu Y3JI. Omepanii npoBoguiucs B
YMOBaX XOJOAOBOi imieMii 3a JOMOMOTOI0 ITBOIY.
BunamenHs myxiWHM  3AIMCHIOBAIOCS — IUIIXOM
HepoToMmii abo gepes CHHYC HUPKH.
TpancnapeHXIMaTO3HUH JOCTYH 3 TYIOIO ANCEKII€I0
OynM BHW3HAHI KpalluM METOAOM M 30epeKeHHS
MapeHXIMU Ta CyAMH. Y YOTHPBOX BHUIAIKax Oyiu
BUSIBJICHI OHKOIMTOMH Ta B 19 BHmagkax —
HUPKOBOKJIITHHHI KapuWHOMH. MicleBUil KOHTPOIb
HaJl MyXJUHOIO OyB BimMminHMM. [licas omeparii oquH
MalieHT TOMep BiA cepleBOol HEIOCTATHOCTI Ta y
YOTHPBOX XBOPHX CIIOCTEpIrajucs IicisonepaniiHi
YCKJIaTHEHHS: KpOBOTE€4a — y | XBOpOTO, Ta Y TPHOX —
cevyoBi cummi [11]. Takoxx Mullerad Ta cmiBaBT.,
omucany JikyBaHHS 118 marmieHTiB, sSxkuM Oymna
nposenena O3X myximH HUpoOK. Y 35 (29,6%) xBopHux
Oynu neHTpanbHi eHaodiTHI myxmmHA. O3X mpH Takux
MyXJIMHAX TOB's3aHi 3 OUIBIIOI0 KUTBKICTIO YCKIIaTHEHb
MOPIBHSHO 3 TepU(EPUUHIMH Ty XJIHHAMH. Y 3B’SI3KY 3
micisionepaniiHIMH YCKJIQTHEHHSIMH, JTBOM
namienTam Oyiia BUKOHaHa Hedpekromis. Y 29,6%
NanieHTiB OyJIM BUSBJIEHI JOOPOSKICHI HOBOYTBOPEHHS
[9]. ¥ 2012 pori Dall'Oglio Ta cmiBaBr., onucanu 187
BIIKPUTUX OPraHO30epirarouux OmMeparii, cepen sIKux
Oyno 10 xBopuX 3 eHIODITHUMH MyXIHMHAMH. {1t
OWIHKH  JIOKai3amii MyXJIWHA Ta  TIUOWHHU
pO3TallyBaHHS IyXJIMHH IHTpAoNepamiiiHO TaKoX
BUKOpUCTOBYBanu  Y3/I. CepenHe  3HAYEHHS
KpeaTHHIHYy B CHpPOBATI KpOBI IICIA omeparii
cranoBuito 0,88 Mr/mi, a micisionepariine 3HaYeHHS —
0,94 wr/mn.  JIBaausTh BIACOTKIB NYXJHH OyiH
nobposikicaumu  [24]. B omHOMy 3 HemaBHIX
JocIipKeHb Zapala Ta criBaBT., IOPIBHSJIM PE3YJIbTaTH
03X 17 naui€eHTiB 3 €HAOPITHUIMHU HOBOYTBOPEHHIMHU
Ta 29 xBopux 3 ex3odiTHuME myxauHamMu. [Ipu npomy
HE BHUSIBJIICHO 3HAYHUX IHTpaomnepariiHux,
¢yHkIioHaNbHUX a00 OHKOJIOTIYHMX BiAMIHHOCTEH
MK 06oma rpynamu xBopux [21].

Y pocmimxenni  Chung Ta  cmiBaBrt.,
MPOJIEMOHCTPYBaIH JiKyBaHHS 55 (6,9%) ennoditHIX
nyxiuH cepen 800 rmamieHTiB, SKi THEepeHECIH

JanapoCcKOmiyHy pe3ekifiro Hupok. Cepes BCIX IUX
XBOPUX HE OyJNO BIAMIHHOCTEH IIOAO0 KIIBKOCTI
YCKJIaJHeHb, YaCTOTH MO3UTHBHOIO Kpalo IMyXJIMHH,
Yacy oneparii, 4acy imeMii Ta KpOBOBTPATH Cepes BCiX
BumiB  myxiuH  (eHOogiTHA, ek3o¢iTHa, 0e3/3
iHdinbTpaniero cunyca HupKkH). OnnH naniest (1,8%)
BAMaraB  KOHBepCii y  BIAKpHUTY  OIepartiio.
JobposikicHa myxnwuHa Oyia BUsABIEeHa y 15 marmieHTiB
(27%) [17].

Santos Ta cIiBaBT., TAaKOX IOBIIOMWJIN TIPO
BHIIAIOK JIIKYBaHHA TOBHICTIO €HAOQITHOI MyXJIHHU
HUPKH po3mipoM 2,9 cm, (ouinka R.E.N.A.L = 9p) 3
AHAJIOTIYHUMHM TapHUM pesynbTatamu [26]. Di Pierro
Ta CIBaBT., OMyOJiKyBaJu pe3yibraru 208 BumaikisB
nanapockoniynoi O3X cepen skux BusiBieHO 11
XBOpUX 3 €HJO(ITHUMHU IyXJIMHAMH BOPIT HHUPKH. Y
OJHOTO TamieHTa Oyja BUSBIEHA OHKOLUTOMA, a y
JecATH — HHUPKOBOKIITHHHA KapuuHoma. JKomHoro
BHITAIKY KOHBEPCii Ha BIIKPUTY Xipyprito 3adikcoBaHO
He Oymo [20].

M JIOCIIIKEHH] Nadu Ta CITIBaBT.,
MPOAHAJI30BAHO PE3yNbTAaTH JTiKyBaHHS 402 MaIieHTiB
SKAM TIpOoBeleHO Jamapockomnivny O3X  HHUpKH.
Ennodirui nyxauau Oymu y 41 (10,1%) xBopux. Y
4oTHpbOX malieHTiB (9,7%) BinOymacsi KoHBepcis y
panukagbHy HE(PPEKTOMII0 BHACIIAOK: HAsIBHOCTI
JOAAaTKOBOI IyXJIMHH, IO MpHJsraja J0 HUPKOBOTO
CHHYCa; HEMOJXJIMBOCTI BHSIBUTH IyXJHHY, IO
po3TamioByBayacsi TIHOOKO B HHPKOBIH MapeHXIMi;
BEIMKY pPE3eKIil0 LEHTPAIbHOI 30HHM 30MpaibHOI
CHCTEMH HHUPKH, IO YHEMOXXJIMBIIOBAJO 3 €IHATH
30MpasibHy CHCTEMY HUPKH BOEIUHO. Y KOHTPOJIBHIHN
TPYIIi 9YacTOTa KOHBEPCii A0 paAuKambHOI HeppeKToMii
Oyna Hmwx4uoro — 5,3%. Ilpu mopiBHAHHI YacTOTH
nicisionepaniitHux YCKIJIaJJHEHB, CYTTEBHX
BiIMiHHOCTE#f He  Oymno  BusiBneHo. Yacrora
NO3UTHBHOTO XIpypriuHoro kpato Oyna cxoxa: 5,4%
cepen eHAO(MITHUX MyxXiuH Ta 6,2% y KOHTPOJIbHIH
rpymi [22].

Autorino Tta cmiBaBT., y 2013 pomi Bmepie
TIOBIZIOMHJIM TIPO PE3yJIbTaTH poboT-acuctoBanoi O3X
y 365 xBopux i 65 namientiB (16,7%) 3 Hux Oynu 3
TIOBHICTIO BHYTPILITHEONIAPEHXIMaTO3HUMH ITyXJIMHAMHU
HUPOK. ABTOPH MiJIKPECIIOIOTh HAasIBHICTD TPYIHOILIB,
[0 TIOB’sI3aHi 3 BHU3HAYEHHSIM JIOKAJI3aIil IMyXJIHHA
Yyepe3 BiJICYTHICTh 30BHIIIHIX OPIEHTHPIB Ha TIOBEPXHi

23. Weight CJ, Lane BR, Gill IS. Laparoscopic partial nephrectomy for selected central tumours: omitting the bolster. BJU Int.

2007;100(2):375-8.

24, Dall'Oglio MF, Ballarotti L, Passerotti CC, Paluello DV, Colombo JR Jr, Crippa A, et al. Anatrophic nephrotomy as
nephron-sparing approach for complete removal of intraparenchymal renal tumors. Int Braz J Urol. 2012;38(3):356—61.

25. Komninos C, Shin TY, Tuliao P, Kim DK, Han WK, Chung BH, et al. Robotic partial nephrectomy for completely
endophytic renal tumors: complications and functional and oncologic outcomes during a 4-year median period of follow-up.
Urology. 2014;84(6): 1367—73. https://doi.org/10.1016/j.urology.2014.08.012.

26. Santos VE, Meduna RR, Bachega W Jr, Guimaraes GC. Completely endophytic renal tumor: a laparoscopic approach. Int
Braz J Urol. 2018;44:1050. https://doi.org/10.1590/S1677-5538. 1BJU.2017.0534.
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HHUPKH. Ipote PYTHHHE BUKOPHCTAaHHS
inTpaomnepaniiHoro Y3/ Bupimye 1o mnpobiemy.
ABTOpH 3pOoOWJIM BHCHOBOK, WLIO TPH HAasBHOCTI
JIOCTaTHBOT'O JIOCBiYy XIpypriB, poOOT-acHCTOBaHa
O3X  eHEOQITHUX NyXJIMH  Ja€  IOPIBHSAHHI
(yHKIIOHaNBHI pe3ynbTaTi 3 Janapockoniynoi 03X,
ale 31 3HAYHO HIDKYMM pH3UKOM KoHBepcii B PH.
Takoxx He Oynmo BigMiHHOCTEH ImmIOAO iHTpa- Ta
TICIOTepaliiHUX yCKIaJHEHb, & TaKOX TPHUBAJIOCTI
nepeOyBaHHA TMarieHTa B cTamioHapi. Takox He
CIOCTEpirajgocss pi3HHII B YacTOTi ITO3UTHBHOTO
XipyprigHoro Kparo Mix mariearamu 00ox rpym [16].

VY 2014 pomi Komninos Ta cmiBaBT., ommcaiu
pe3ynbTaté podot-acucroBanoi O3X y 225 mariieHris.
45 xBopux Oynu 3 eH10(ITHUMU HOBOYTBOPEHHAMH. 3
3arajbpHOi KUIBKOCTI ONEPOBAaHMX MALi€HTIB, I’ ITHOM
XBOpUM Oylla NpoBeJeHa KOHBEPCiS B paJuKalbHY
HE(PpPEKTOMit0, 1 BOE 3 HUX Oymm 3 €HIOPITHUMHU
HOBOYTBOPEHHSMH. Y  TAIIEHTIB B Tpymi 3
eHIODITHUMHU TyXJIMHAMHU CIIocTepiranacs Oinbima
4acTOTa MO3UTHBHOTO XipYPTi4HOTO Kpalo, aJie e HisK
HE BIUIMBAJIO HA pAKOBO-CHENM(IUHY Ta 3arajibHy
BIKMBaHICTH [25].

Kapa Ta cmiBaBT., mpoaHaiizoBaau 87 BHUIIIKIB
pobGoT-acucroBanoi Ta 56 BumaakiB Biakpuroi O3X
MyXJMH HUPOK, IO OYy/NM NpOBejieHI y MNalli€HTIB 3
eHnoQiTHUMHU myxiauHaMu cepex 1230 mociimoBHO
BukoHanoi O3X myxyiuH HUpoK. Ha ocHOBI Takoro
BEJIMKOTO KJIIHIYHOTO MaTrepiaay aBTOPH 3pOOHIH
BHCHOBOK, IIO IPH MOBHICTIO iHTpamapeHiXiMaTO3HUX
MyXJIMHAX, HE Oylno pi3HANI B YCKIAJHCHHSX,
OHKOJIOTIYHHX 200 (YHKI[IOHATBHUX pPe3yabTaTaX Mixk
POOOTO-TEXHIYHUM Ta BIAKPUTHM Tiaxogamu [15].

VY 2018 pomi Harke Ta criBaBT., MOBiTOMIIH TIPO
cBiif anami3 BukoHaHHs 1493 O3X my3/iMH HUPOK.
Bcworo Oyno npooneposano 140 (12,4%) narieHTis i3
MOBHICTIO eHAOQITHUMHU myxyiuHamu. Binkpura O3X
Oyna BukoHaHa y 76, a poboT-acucroBana O3X y 64
namientiB. Kousepcii y PH He Oyno 3adikcoBaHo y
KoaHOTrOo TaiieHTa. [T03WTHBHUI Xipypriunuil Kpai
OyB BUABIICHHH Y ABOX MMAII€HTIB micis BigkpuToi O3X
Ta OyITM HETAaTUBHHMHU Y TPYIi POOOT-acCHCTOBAHOI
pesekii Hupk [19].

VY mincymMKy MOKHA cKaszaTH, IO B JaHWH dac
HEBEIMKI IyXJMHW HHUPKH CKJIAJaloTh 3HAYHUH
BIZICOTOK cepei BIepIle BUSBICHUX 3JIOSKICHUX
HOBOYTBOpEHb. [Ipu BUSABJICHHI y MAIl[ieHTa HEBEIUKOT
MYXJIMHU 30UIBIIYIOTHCS LIAHCH, 1[0 HOBOYTBOPEHHS
Oyne eHno(iTHUM, 1110 3HAYHO YCKIIAIHIOE Ta 3MEHIITY€
IIAaHCH Ha opraHo30epirarode XipypridHe JiKyBaHHS.
EnnodiTHI myXIuHM, HE3BaXKAr04W Ha IX HEBEJHKIii
po3Mip, CKIaaHiNIE BUAAIUTH HDK €K30(iTHI 1 Taki
oreparii XapakTepH3YIOTBCS 3HAYHOIO TEXHIYHOIO
CKJIAIHICTIO.

Tako ciill BiI3HAYHTH, IO TPABMAa aHATOMIYHUX
CTPYKTYp HHUPKH IIpH BHIAJCHHI IHTpamapeHXiMHHX
MYXJIMH € 3HA4YHO OUIBIIO0 HIX MPH Xipyprii Me30-, Ta
eK30(iTHUX ITyXJIMH.

BpaxoByroun  3Ha4Hy  CKJIAIHICTh 03X
IHTpamapeHXiMHUX MYyXJIMH, MaibKe 3aBKId ICHYe
HEOOXiHICTP 3HAYHOI PEKOHCTPYKIii HHUPKH, IO
3aKOHOMIPHO MOJIOBXKYeE "ac imewmii. [lel gac € 3Ha4HO

OLIBIINM HIX TOH, 110 MOKe 3a0€3MeYnTH TeIIoBa ado
XOJIOJIOBA imeMis Ui 30€peeHHs KUTTE3IATHOCTI
HUpKkU. ToMy y HaHONBII CKIaJHUX BHIAIKaXx,
«psTiBHUM» MetogoM npu O3X € 3acrocyBaHHS
TpaHCIUTAaHTAL[IITHUX METO/IHK.

3 oIy Ha Cy4acHy JiTepaTypy, Clij] 3a3HaYHTH,
10 y 3HaYHIH KiTBKOCTI HOBiOMIICHB pe3yipTaTti O3X
IHTpamapeHXiMHHUX MyXJIMH € 3aHaJTO TIO3UTUBHUMH 1
Majo BiApI3HAIOTBCA Bix pesynbTariB O3X iHIIHX
HOBOYTBOpeHb. Ha Hamry 1ymMKy, TEOpETHYHO, 4acTOTa
iHTpa-, Ta MICIAONEPAmiHHUX YCKIAJHEHb IIPH
BHIAJICHHI €HA0(ITHAX MTyXJIWH OBUHHA OYTH 3HAYHO
Oinpmioro. Takok JIOTIYHMM € TPHUIIYLIEHHS, IO
3HAYHO OUIBIIOI0 MOBMHHA OyTH YacTOTa iHBa3WBHHX
MyXJIMH 1 BiJNOBITHO OLJBIIOK YacTOTa JIOKATHHHUX
PELUANBIB ITyXJINHH.

AJe IIJIKOM MOXXHa MOTOAMUTHCS C 3 THM, LIO
pesynprati O3X mis eHAo(iTHUX MyXJIWH HUPKH €
3HAQYHO KpalluMH, SIKIIO OIepamil MNpoBOIATH Y
CTEIiali30BaHUX IIEHTpPax J€ BHUKOHYETHCS BEIUKA
KUTBKICTP ~ MOMIOHWX  BTpy4YaHb  JOCBIIYCHUMU
xipypramu. [ e B mepmry depry Mae BU3HaUaTH BUOIp
METOJIMKH Ta TeXHIKH OIepanii y moJiOHIX XBOPHX.
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CHANGES IN THE CONTENT OF PRO- AND ANTI-INFLAMMATORY CYTOKINES IN
NEONATES WICH GASTRO-INTESTINAL FAILURE SYNDROME

Summary. The gastrointestinal failure syndrome (GIFS) is considered not only a composite component, but
also a driving force for the formation of multiple organ lesions. The frequency of this syndrome in Neonatal
Intensive Care Units is equal to 80%. A faster development of such a pathological state as intra-peritoneal


https://doi.org/10
https://doi.org/10.1016/j.juro
https://doi.org/10.1590/S1677-5538
https://doi.org/10.1590/S1677-5538
https://doi.org/10.1111/bju.12168.
https://doi.org/10.1016/j.urology.2014.08.012.
https://doi.org/10.1590/S1677-5538

[ |
EESY| |

54 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12 (52), 2019

hypertension, which is accompanied by deepening of splanchnic hypoperfusion and bacterial translocation. On the
part of the immune system, it is advisable to emphasize its incompleteness, which promotes bacterial translocation.
113 newborns with surgical pathology, consequences of asphyxia at birth and perinatal infection, having
gastrointestinal insufficiency syndrome, were examined. The clinical severity of this syndrome was established
and the interleukins levels of 1, 6 and 10 in the serum of patients were determined. The increase of IL-1 content
was found to be 102-fold up to 226 (113.5; 330) pg / ml (p <0.001); IL-6 - 5.5-fold up to 33.6 (24.3-156) pg / ml
(p <0.001); I1L-10 was 3.3-fold up to 10.4 (6.1-44.9) pg / ml (p <0.001). The increased levels of cytokine ratios in
favor of pro-inflammatory interleukins were established. These ratios of interleukins were significantly higher than
the control rates for clinically significant gastrointestinal insufficiency syndrome, except for the concentration of
interleukin-1, which increased regardless of the clinical severity of the syndrome. It was also noted that the
newborns with surgical pathology had significant interleukin feedback in favor of a pro-inflammatory response.
Thus, in newborns with gastrointestinal insufficiency syndrome, there was a considerable increase in interleukins-
1, 6, 10, which is characteristic of the clinically pronounced manifestations of this syndrome, except for the
increase in IL-1 concentration, the changes of which are nonspecific and not related to the nature of the underlying
disease. Patients with surgical pathology are characterized by an increase in cytokines in favor of a pro-

inflammatory response.

Key words: newborns, gastrointestinal failure syndrome, interleukins.

Introduction. A critical state means a state of a
patient in which there are disturbances of physiological
functions and violation of activity of separate systems
that can’t be corrected by self-regulation and require
partial or complete correction or replacement, which is
the goal of intensive care. Modern views on the course
of critical state increasingly consider this process as a
single mechanism with universal pathogenetic links
that lead to the formation of multiple organ lesions [1].
There is no exception to the digestive system. The
gastrointestinal failure syndrome (GIFS) is considered
not only a composite component, but also a driving
force for the formation of multiple organ lesions. The
frequency of this syndrome in Neonatal Intensive Care
Units is equal to 80% [2].

At present, the term "GIFS" refers to the inhibition
of intestinal function below the minimum required for
the absorption of macronutrients and / or water and
electrolytes, requiring intravenous administration of
admixtures to maintain health and / or growth [3]. This
definition makes it possible to consider precisely the
contingent of newborns as patients at high risk for the
implementation of this syndrome, because according to
the World Health Organization definition, inadequate
nutrition is a determining factor in the delay of physical
and mental development, morbidity, disability and
mortality of newborns [4].

A faster development of such a pathological state
as intra-peritoneal hypertension, which is accompanied
by deepening of splanchnic hypoperfusion and
bacterial translocation. On the part of the immune
system, it is advisable to emphasize its incompleteness,
which promotes bacterial translocation [5-7].

This makes it expedient to analyze immunological
reactions in newborns with GIFS.

The aim: evaluation of changes in the content of
pro- and anti-inflammatory cytokines in neonates with
GIFS.

Materials and methods. 113 newborns aged 0 to
27 days with gastrointestinal insufficiency syndrome
(GIFS) with surgical pathology (SP), congenital
asphyxia (CA) and perinatal infection (Pl) were
examined. The diagnostics of the syndrome was
performed according to the principles proposed by
European society of intensive medicine (ESCIM) [6]
with the determination of its clinical severity: risk of
developing (RD) GIFS (ESCIM grade 1) and clinically
significant (CS) GIFS (ESCIM grade 11-1V).

In the examined by enzyme-linked immune-
sorbent assay method the blood test showed 1,6,10
interleukin levels (IL) and their ratios. The results
obtained were compared depending on the clinical
severity of GIFS and relative control values of healthy
newborns, which were 2.2 pg / ml for IL-1, 6.2 pg / ml
for IL-6, and 3.2 pg/ml for IL-10, for the ratios of IL-
1/6 -0.35 conventional units (cu), IL-1/10 - 0.69 pg /
ml, IL-6/10 - 1.94 pg / ml [7]. Written permissions from
legal representatives of newborns were obtained for the
study, and the study was approved by the local
bioethics committee.

The statistical materials were represented by a
median indicating upper and lower quartiles in the form
of Me (50L; 50U), a criterion indexes with the
representation of a percentage lower than the control or
comparative values (G), indicating the z-correction of
the distribution (z) and statistical significance of the
result (r) as “G; z; p”; when comparing identical
quantitative indicators, the Mann-Whitney (U) criterion
was calculated with the representation of data as “U; z;
p”; when correlating the two variables, we calculated
the Spearman’s correlation coefficient (R) with the data
representation as “R; p”. The minimum level of
statistical significance was considered to be p = 0.05.

Results and discussion. The control and
empirical data of the ILs mean values are shown in the
Figure 1.
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Figure. 1. The control and empirical data of the ILs mean values.

These data indicate an increase in the IL-1 content
in blood serum of newborns with GIFS in intensive care
conditions. Its mean value was 226 (113.5; 330) pg / ml
(n=113) and was statistically different from the control
value (G = 100; z = 10.5; p <0.001). Elevated versus
control values were I1L-6, which was 33.6 (24.3-156) pg
/ ml (G =100; z = 5.83; p <0.001), and IL-10, which

was 10, 4 pg / ml (6.1-44.9) (G = 100; z = 5.5; p
<0.001).

Table 1 demonstrates the studied characteristics of
the IL concentration and their ratios in the newborns
examined, depending on the severity of the GIFS and
relative control values.

Table 1

The characteristics of the IL concentration and their ratios in the newborns examined, depending on the
severity of the GIFS and relative control values

Empirical data UL 2 GK 1- GK2

Indicator Control data, RD QIFS CS G.I FS, 212 ZK1. ZK2.
Me n; n, 1,2 K, 1 K, 2

Me (50; 50U) Me (50L; 50U) P P P

L1 22 39, 78 018 | s08 | sds
pg/ml 211 (69,8; 363) 239 (115; 325) 0858 | <0001 | <0001
|, ME A
pg/mi 23 (23; 23) 36,7 (24,4; 204) 0,02 0,48 20,001
IL-10, 3.2 2 34, 2a8 | om. o
pg/mi 4,8 (4,8; 4,8) 12 (6,1; 66,3) 0.03 0.48 20,001

Note. %12 - indicators, ostensibly pink for control values, patients with RD GIFS, or CS GIFS, respectively.

Data of the Table 1 indicate a significant increase
in IL-1 levels in both RD GIFS and CS GIFS, but the
values of the remaining ILs and their ratios differed
significantly in relation to the control values only at CS
GIFS. Also, the IL-6 and IL-10 contents were

significantly higher in the CS GIFS group than in the
RD GIFS group.

The results of the statistical analysis of the
correlation relationships studied at the beginning of the
observation were:
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- between the severity of GIFS and the level of
IL-1: R=0,18; p=0,063;

- between the severity of GIFS and the level of
IL-6: R=0,93; p<0,001;

- between the severity of GIFS and the level of

IL-10: R=0,92; p<0,001.

Table 2 presents the results of the correlation
analysis of IL levels in the study group on the nature of

the leading pathology.

Table 2
The results of the correlation analysis of IL levels in the study group on the nature
of the leading pathology
Indicator SP CA Pl
IL-1 0,15; 0,01; -0,11;
0,107 0,887 0,231
IL-6 0,49; 0,25; -0,34;
0,002 0,145 0,04
IL-10 0,51; 0,28; -0,33;
0,005 0,094 0,047

The data of the Table 2 indicate that changes in IL-
1 level are independent of the underlying disease;
however, in patients with SP, we can expect an increase

20

in IL-6 and IL-10 and in patients with Pl a decrease in
both cytokines.

Control and empirical values of IL ratios are
shown in the Figure 2.

17,1
15
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W control data

Oemperical data

Figure 2. Control and empirical values of IL ratios

They were calculated on the basis of the average
control values of each of them. These data indicate the
increase in all three indicators, which average values
in the study group were equal to 3.25 (1.45-6.52)
conditional units for the ratio of IL-1/1L-6; 17,1 (1,05-
24,9) conditional units for the ratio of IL-1/1L-10; 3.98
(3.02-4.32) conditional units for the ratio of IL-6 / IL-

10 . However, for all three indicators, an equally high
discrepancy with respect to control was established (G
=100; z =5.83; p <0.001).

The same indicators, depending on the degree of
severity of GIFS and in relation to control values are
given in the Table 3.

Table. 3
Ratios of ILs in newborns, depending on the degree of severity of GIFS and in relation to control values
Empirical data UL 2- GK I- GK2:
Indicator Control data, Me RD G_”:S’ Cs G_IFS’ 2 pANEN z%2
n; n; pt.2 pk! pk?
Me (50L-50U) Me (50L-50U)
IL-1/IL-6, 035 2; 34: ] 169 ‘ 3(;01;_ ;%%;_
cu 0,3 (0,83-0,83) 3,47 (1,46-6,56) 0058 | 048 | <0001
IL-1L-10, 0,69 2 34 aas | o7t | 566
cu 3,96 (3,96-3,96) 19,7 (4,11-25) 0.13 048 | <0.001
IL-6/1L-10, 1,94 2 34 187;6' 3 (;01;- ; %%;-
cu 4,78 (4,78-4,78) 3,89 (3,02-4,25) 0078 | 048 | <0001

Note. %12 - indicators, ostensibly pink for control values, patients with RD GIFS, or CS GIFS, respectively.
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The data in the Table 3 indicate that the above IL
ratios did not differ significantly depending on the
degree of severity of GIFS, but unlike patients with RD
GIFS, in CS GIFS these indicators were significantly
higher than the control indicators.

The results of the statistical analysis of the
correlation relationships studied at the beginning of the
observation were:

- between the severity of GIFS and the ratio IL-
1/1IL-6: R=-0,19; p<0,001;

- between the severity of GIFS and the ratio IL-
1/1L-10: R=-0,36; p<0,001;

- between the severity of GIFS and the ratio IL-
6 /IL-10: R=-0,52; p<0,001.

Table 4 presents the results of correlation analysis
of IL ratios in the study group on the nature of the
leading pathology.

Table 4.
The results of correlation analysis of IL ratios in the study group on the nature of the leading pathology
Indicator SP CA PI

IL-1/1L-6 -0,37; -0,27; 0,09;

0,024 0,102 0,616
IL-1/1L-10 -0,44; -0,33; 0,09;

0,008 0,05 0,603

-0,19; -0,08; 0,163;
IL-6/IL-10 0,267 0,628 0,34

Data of the Table 4 indicate a decrease in the ratio
of IL-1/1L-6 and IL-1/IL-10 in patients with SP.

The significant increase in IL-1 level,
demonstrated in this study in the absence of its
dependence on the clinical severity of GIFS and
underlying disease, is likely due to its nonspecific
synthesis. This IL is synthesized by a number of cells
as a starting pro-inflammatory cytokine that initiates
[8] pro-inflammatory responses.

The modulation of the immune response with the
attempt to activate the anti-inflammatory response is
physiologically sound, but inadequate for the massive
synthesis of pro-inflammatory IL-1. Thus, a perverted
systemic immune response is formed. This is evidenced
by the ratio of these ILs. At the same time, all three
indicators show an equally high discrepancy with
respect to control. A number of authors note that in
acute conditions IL-6 is an indicator of inflammatory
response of the intestinal wall. Thus, it can be argued
that both in newborns with GIFS both local and
systemic pro-inflammatory response is activated. The
activation of the anti-inflammatory response to the pro-
inflammatory response is inadequate [9].

It should be noted that the presented IL ratios,
unlike patients with GIFS CV were significantly higher
with RD GIFS than the control values. Also noteworthy
is the fact that newborns with SP have marked
significant feedbacks from IL-1/1L-6 and IL-1/1L-10,
possibly due to surgery in the first day of life on the
background of incomplete intestinal contamination
[10].

Conclusions. Thus, newborns with GIFS have a
significant increase in IL-1, IL-6, IL-10, which are
characteristic of the GIFS CV, except for the increase
in IL-1 concentration, changes of which are nonspecific
and independent of the severity of GIFS and not related
to the nature of the underlying disease. Patients with PI
have a decrease in IL-6, IL-10 levels, and patients with
SP have an increase in both cytokines with a
corresponding decrease in IL-1/ IL-6 and IL-1/ IL-10
ratios.
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COMPARATIVE EVALUATION OF THE EFFECTIVENESS OF USING THE CARIES PRIMARY
PREVENTION OF SCHOOL-AGED CHILDREN’S PERMANENT TEETH

Ckynavcoka C.B.

Komynanvue nexomepyiiine nionpuemcmao

"Jlumsaua cmomamonoeiuna nonikninika" binoyepxiscvroi micokoi padu

Hlnaiioep C.A., 0. meo. H.

Hepowcasna ycmanosa «Incmumym cmomamonozii ma weienHo-1uyesoi Xipypaii
Hayionanvnoi akademii meduunux nayx Yrpainuy, m. Odeca

ITunoyc T.0., k. meo. H.

Tosapucmeo 3 oomedncenoi 6ionosioanrvricmio «JIb8i6coKull MeOUUHUL IHCIMUNYM »

MOPIBHAJIbHA OIIIHKA E®OEKTUBHOCTI BUKOPUCTAHHS 3ACOBIB IEPBUHHOI
MPOPLITAKTUKH KAPIECY NOCTIMHMUX 3VBIB V IITEN HKIJIBHOI'O BIKY

Aim. To study the comparative aspect of caries preventive effectiveness of various primary prevention
through the dynamics of changes in the condition of oral hygiene and the condition of enamel.

Materials and methods of research: we have studied and analyzed the condition of oral hygiene, indicators
of intensity, increase of intensity and reduction of caries in permanent teeth of 6-aged, 12-aged and 15-aged
children.

For preventive measures we used drugs such as «Belak-F», «Gluftored» and «Dentalex 12 F».

During the use of drugs «Gluftored» and «Dentalex 12 F», we identified comparison groups in each age
brackets (6 —aged - 55 pupils, 12-aged — 54 students, 15-aged — 60 students). We made rehabilitation of the oral
cavity and test toothbrushing for these children.

Results and discussion. Using the drugs «Belak-F», «Gluftored» and «Dentalex 12 F» for primary prevention
of dental diseases leads to improve oral hygiene and index indicators of dental health.

Conclusion. The drugs the drugs «Belak-F», «Gluftored» and «Dentalex 12F» have caries preventive
efficacy. The drug «Dentalex 12F» has the highest efficiency in preventing diseases of enamel of permanent teeth.

Mera. BuBunTH B OpPIiBHSUILHOMY acHeKTi KapiecnpodilakTHIHy e(heKTHBHICTh Pi3HUX 3aC00iB NEPBUHHOT
npodiTakTHKN Yepe3 JUHAMIKY 3MiH CTaHy Tiri€HH POTOBOI TIOPOKHUHM 1 CTaHY TBEPIUX TKaHHH 3y0a.

Martepianu i MeToau aocaifxeHHs. byno BUBUEHO i mpoaHali30BaHO CTaH Tiri€HW POTOBOI HOPOXKHUHH,
noka3HukH inTeHcuBHOCTI (KIIB), mpupocTy iHTEHCHBHOCTI 1 peayKuii Kapiecy mocTiiHuX 3y0iB y 6-pivHuX, 12-
piuHEX 1 15-pivyanx niteid. ns npoBeneHHS Npo(dUTAKTUIHUX 3aX0/1iB BUKOPHCTOBYBaNH npenapaTt «bemak-Fy,
«nmydropen» ta «Jlenranexc 12F». IIpu Bukopuctanni npemnapatiB "Imydrtopen", "denranexc 12F" B koxHii
BIKOBIH rpymi Oyiu BUIUICH] T'PYIH OPIBHSHHS, IO CKJIAAAIN Y 6-piuyHHX — 55 yuHiB, y 12-piunux — 54 yuHi i 60
Jiteit y 15-piuHUX MIKOJISIPIB, SKAM ITPOBOAMIIN IJIAHOBY CaHAIII0 Ta KOHTPOJIbHE YHIIEHHS 3Y0iB.

Pe3yabraTu Ta ix 0o0roBopenHsi. BukopucranHs npenapaTiB HEpBHHHOI MPOQIIAKTUKN CTOMATOJIOTIYHNX
3axBopioBaHb «benak-F», «['mydropen» ta «/lenranexc 12F» npuBoaAnTs 10 MOKpaIaHHs CTaHy TirieHH poToBOI
MOPO’KHUHU Ta 1HAEKCHHUX ITOKa3HUKIB CTOMATOJIOT1YHOTO 3/10pOB’SI.

BucnoBku. Ilpenapatu «benak-Fy», «mydropen» ta «Jllenranexc 12F» maroTh kapiecnpodilakTHUHY
edexTuBHICTh. HalBHITy e(eKTHBHICTH 11010 3aNI00IraHHs 3aXBOPIOBaHb TBEPANX TKAHWH ITOCTIHHUX 3y0iB Mae
npemnapat «Jlentanexc 12F».

Key words: primary prevention of dental diseases, efficiency of use, the intensity of caries, reduction of dental
caries.
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Kniouosi crosa: nepsunna npo@inakmuxa cmomamonoivnux 3ax60pio6as, ehekmusHicmb BUKOPUCTIANHS,

iHmeHcugHicmb Kapiecy, pedyKyis Kkapiecy.

Beryn. Cran  cTOMAaroJyOriyHOTO 3JI0pOB’S €
MOKa3HUKOM CYCIIJIBHOTO PO3BUTKY Kpainu [1, 4, 5].
Ha mpoTsi3i oCTaHHIX JAECATHIITH CTOMATOJIOTIYHE
3I0pOB’ST Ma€e TeHACHMI0 10 moripmeHHs. OcobanBo
1€ BIIHOCUTBCS 10 AMTAYOrO HaceleHHs [2, 3, 6].

3axBOpIOBaHHS TBEpPAWX TKaHWH 3yba Ta
maponoHTy "momomnominu", iX MposBU € yxe y 3-x
piuaux mitedi. 3a mammmu Jensru O.B. (2017 p.)
PO3IIOBCIOIKEHICTE Kapiecy TUMYAcOBHX 3yOiB y 6-7
piunux pgitedd ckiamae 87,3 % npu IHTCHCHBHOCTI
kapiecy no KIIB — 2,75. Takum umHOM, B YKpaiHi
BUCOKMI PpHU3UK PO3BUTKY Kapiecy 3yOiB mpu
«MacoBIi» PO3MOBCIOKEHOCTI 1 «BHCOKIH»
IHTEHCHBHOCTI ~Kapiecy y Jiteli sk B 3y0ax
TUMYacOBOTO, TaK 1 MOCTII{HOTO MPHKYCY.

Jns TmOKpamlaHHS CTaHy CTOMATOJIOTiYHOTO
3I0pOB’s AiTel MpodiTaKTHYHIA HAPSIMOK B OXOPOHI
3JI0POB’S € TPIOPUTETHUM. ToMy ISl TTOTEepEePKeHHS
CTOMATOJIOTIYHUX 3aXBOPIOBAHb BHKOPHCTOBYIOTHCS
3ac00u IepBUHHOT MPODITAKTHKH.

BuHaiiieHHs ONTHUMANIBHUX MPETapaTiB 1 METOIIB
ix 3acTocyBaHHS B MpOQINaKTHYHIA CTOMATOJIOTII €

OMHMM 13 HaWBaXkIHMBILIMX HANPSAMKIB pPOOOTH
CIeLiaJIiCTIB.

Mema  pobomu. IlopiBHsUIbHE  BUBYCHHS
KapiecrpoiTakTHIHOT e(eKTHBHOCTI 3ac00iB

TIEPBUHHOI NPOQINAaKTUKN y miTe#t 6-tr, 12-T; Ta 15-
pI4HOTO BiKY.

Mamepianu ma memodu oOocnioxncenun. ns
MOPIBHAIBHOI OLIHKKA TNPO(QITaKTHYHUX 3ac0o0iB MU
BukopucTanu 3 npemaparu: «benak Fy» «mydropen i
cBiTIIOTBEpAitounii repmetuk Jlenraneke 12F».

«bemak F» - omHOKOMIOHEHTHHH (TOpYHOUHit
nak. BuxopucrtoByBasm Kkypcom 4 armmikamii 3
iHTepBaJIOM B 3 [Hi, 2 pa3u Ha PIK.

«my¢drTopen» - NBOXKOMIOHEHTHHH mpenapaT
IO  BHUKOPUCTOBYETHCS 3  METOI  IJIMOOKOTO
(dTOpyBaHHS eMaii i IEHTUHY — Ha KypcC JIIKyBaHHS 2
MIPOIETypH 3 IIEPEPBOIO B 2 HEMALN; 2 pa3u Ha PiK.

«/lenranexc 12F» — repMeTnk CTOMATOIOTIUHIHA
CBITJIOTBEPAiIOYHH, (GTOPO-BUAUIIIOUNI.

Bymo obcrexxeno 528 miteit pisHUX BIKOBUX TPYII:
6-piganx — 183 muruny, 12-piuanx — 174 gutuan i 15-
piuanx — 171 nutuHAa.

B mepmiii rpymi niTed MM IPOBOAMMO OOpOOKY
3y0iB mpemapatoM «bemak Fy», B apyriii — rimboke
¢ropyBanHs npenapatom «[nydropen», a B Tperiit
rpymi MPOBOINIIN repMeTH3alio dicyp
CBITJIOTBEPIit0YNM repMeTHKOM «JlenTanekc 12F».

B KoXxHIii BIKOBiIi Tpymi BHUAUTMIN OCHOBHY 1
KOHTPOJIbHY TpyNy IJIsl HMOPIBHAHHA, KpiM IepIioi
TpYIIH.

Kpim TOTrO0, miTIM OCHOBHOI i KOHTPOJIHHOI TPYyTIH
MIPOBOANIIACH IJIAHOBA CaHaLlisl POTOBOI MMOPOKHUHH 3
posnoxinom mitert Ha JICI" i HAaBYaHHS Tiri€Hi pOTOBOI
MOPOKHUHM 3 BHKOPUCTaHHSAM 3YOHUX Tiri€HIYHHX
3aco0iB.

PesysabTaTH nocaifskeHHs: Ta iX 00roBopeHHs.
Ha ocHOBI aHami3zy IIOKa3HHKIB 1HTCHCHBHOCTI,
MIPUPOCTY IHTEHCHUBHOCTI, PENYKLil Kapiecy, 3MiH
MOKa3HUKIB TITi€HW POTOBOI MOPOXXKHMHU Ta CTaHy
TKaHUH TApOJOHTY IO iHAeKCY PMA Mu BU3Hauanu
JKYBaIBHO-TIPO]ITaKTHIHY e(heKTUBHICT
MIPOBECHUX 3aXO/IiB.

Innexc ririenn @enopora-Bonoakinoi y 6-piaHIX
niteit 3miauBCs yepe3 1 pik 3 2,0 go 1,9, y 12-pivyanx —
31,7 no 1,5, y 15-piunux — 3 1,5 o 1,4 (puc. 1).

Inmexc PMA Takox Ma€ MO3UTHUBHY TEHCHIIIO
JI0 TIOKpaiianHs. Y 6-piuyHuX jaiTeil BiH 3MiHuBCA 3 17,6
% mo 16,2 %, y 12 piunux miteit —3 13,9 % no 11,3 %,
y 15-piuaunx — 3 10,0 % m0 9,6 % (puc. 2).

2,5
’ I
15 | I
' I
1 . -
0,5 I
0 1
6 poKis 12 pokis 15 pokis
W2016 = 2017

Puc. 1. [Junamira indexcy eiciecnu ®@edoposa-Bonookinoi y dimeil piznoeo 6iky nio eniugom nposedeHoi mepanii.
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Puc. 2. Junamira inoexcy PMA y oimeil pizno2o 6iKy nio éniugom nposedeHoi mepanii.

VY rpymi nitei, skum 3yon okpuBany npenaparoM «bemak F», 3MiHHUITHCH BC1 TOKA3HUKH, 110 BUBYAIOTHCS

(Tabm. 1).
Taomums 1
Cxaaposi ingexcy KIIB3 y aireii 3 00po6aennmu 3y0amu npenapatom «beaak F»
2016 2017
Bik/po o, | IHTeHCUBHI o, | IHTEHCHBHI
KM KIT | x K(%) | T1(%) B(% CThb KIT |« K(%) | II(%) B(% CTh
B | ) . B |1 ) .
Kapiecy Kapiecy
6 3 10 3
. 6 15 0 5 0
pokis | 18 0 (16,7 o 15 13 (77,0 | (231 0 1,3
(1=55) 5 1 (83%) %) (0%) 8 %) %) (0%)
12 34 78 0 20 86 0
p(lmB 112 (30,4 | (69,6 (0%) 2,1 106 (19,0 | (83,1 (0%) 2,0
(m1=53) %) %) %) %)
pi}?iB 66 25 (833? 1 (13 8 3,0 62 (1119 7| 1L (12 2 2.9
_ (19%) 1 1 L L (87%) y L
(m1=53) %) %) %) %)
Sk BumHO i3 Tabmuii 1 depe3 pik micis 3BepTae Ha cebe yBary JuHaMIiKa 3MiH IHIEKCHOTO

NpoQLIAKTUIHNKX 3aXOiB Yy O-piUHUX IiTeH iHIEKC
KIIB 3minuBcs 3 18 mo 13, iHTEHCHBHICTE Kapiecy — 3
1,5 no 1,3. ¥V 12-piurux mxomnspiB ingexc KI1B ckimar
106 mpu 3MeHIIIEHHI IHTEHCHUBHOCTI Kapiecy 3 2,1 mo
2,0. V 15-piuHHX OIKOJSPIB TaKOX CIIOCTEPIraeThes
samkeHHs: KIIB 3 66 1o 62 mpu 3MiHI iIHTEHCUBHOCTI
kapiecy 3 3,0 10 2,9.

nokazHuka «K», skuil mokasye SKicTh NpoBeneHOI
MEPBUHHOI TPOQiMaKkTHIHOI poboTH. Y 6-piYHHX BiH
3meHmuBes 3 83 % 1o 77 %, y 12-piuanx — 3 30,4 %
10 19 %, y 15-piuaux — 3 15 % no 11,7 % (p<0,05)
(puc. 3).
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Puc. 3. Juuamika 3min inoexcrhoeo noxkasnuka «K» npu obpobyi 3y6ie npenapamom «benaxy

y Oimetl pi3HO20 BIKY.

3MIiHA TOKa3HWKIB 3aXBOPIOBAHOCTI Kapiecy IOCTIHHUX 3yOiB y HiTell NIpW MpOBEACHHI TIHOOKOTrO
(dropyBanHs npemnaparom «[mydTopem» npeacrasieHi B Ta0I. 2.

Tabmums 2
Junamika noka3HuKiB iHTeHCMBHOCTI Kapiecy nocTiiiHux 3y0iB y aiTeil mpu nposeeHi ri1udoKkoro

¢propyBanns npenaparom «l'nydropen»
KIIB3 KIIB3 [Mpwupicr .
Bix/poku I'pyma IHTCHCUBHOCTI Kapiecy Penyxuis
2016 2017 3y6iB kapiecy (%)
6 pokiB OcHoOBHA 15 1,4 0,4 61 %
(m1=62) KonTponbpHa 15 1,6 1,02
12 pokiB OcHOBHA 3,3 3,2 0,25 50 %
(m1=63) KouTpospHa 3,4 3,4 0,5
15 pokiB OcHOBHaA 43 4,2 0,3 50 %
(m1=61) KouTpospHa 44 45 0,6

UYepes pik miciist TpodiakTHYHUX 3aX0/IB 1HAEKC
KIIB3 y 6-piunux giteil cTaHOBHUTH 1,4 B IOpiBHSAHHI 3
1,6 B KOHTpONBHIN Tpymi. Y 12-piyHEX niTel mei
iHeKC cTaHOBHB 3,2 TpoTH 3,4 y KOHTPOJIBHIN TpyIi.
Y 15-piuamx pite#i nmokasuuk KIIB3 craHoBuB 4,2
npoTH 4,5 B NOPIBHSIHHI 3 KOHTPOJIBHOIO TPYIOIO.

[pupict iHTeHCHBHOCTI Kapiecy depe3 1 pik y 6
piuHux IKoJsIpiB craHoBUB (0,4 B IOpIBHSHHI 3
KOHTpOoJbHOW 1,02. YV 12-piyHux aiTell 1ei NoKa3HUK
cranoBuB 0,25 nportu 0,5 y niTelt KOHTPOIBHOI TPYIIH.
VY 15-piunux aiTe# TOKa3HUK IPUPOCTY IHTEHCUBHOCTI
Kapiecy cranoBuB 0,3 mporm 0,6 y n;itelr rpymm
MOPiBHSHHS.

Penykuis npupocty kapiecy uepes 1 pixk
craHoBwia 61 % y 6-piunux gireit, 50 % y 12-piganx
150 % y 15-piunux niTen.

[Ipu mpoBexeHHI repmeTu3anii ¢icyp mocTiiHUX
3y0iB mpenapaToM CBITJIOBOTO  3aTBEpHAiHHS
«Henranekc 12F» gepe3 1 pik micis mpogiiakKTHIHAX
3axoniB iHmexc KIIB3 mokpammBcs y BCiX BIKOBHX
rpynax. Y 6-piuHMx jiteid BiH crtaHoBMB 1,1 B
HOPIBHSHHI 3 KOHTPOJIbHOO rpynoto (1,4); y 12-piunux
JliTel BiH CTaHOBHB 3,3 B MOPIBHAHHI 3 KOHTPOJLHOIO
rpynoto 3,6; y 15-piunux miteir KIIB3, cranoBuB 4,3
mpoTH 4,6 y MIKOJIAPIB 3 KOHTPOJIEHOI IrpynH (Tabdi. 3).

Tabiuns 3

JuHamika noka3HUKIB iHTEeHCMBHOCTI Kapiecy mocTtiiiHuX 3y0iB y AiTell npu npoBeaeHHi repMeTn3amii
¢dicyp npenaparom «/lentanekc 12F»

. KIIB3 KIIB3 [pupict iHTEHCUBHOCTI Penyxuis

Bix/poicu Tpyna 2016 2017 i pKapiecy 3y6iB Kapie}(;y (%)
6 pokiB OcHoBHa 1,2 1,1 0,9 40 %
(m1=63) KouTtposabna 1,3 1,4 1,6

12 pokiB OcHoBHa 3,4 3,3 0,3 63 %
(1=60) KonTponsHa 3,5 3,6 0,8

15 poxkiB OcHoBHa 4,4 4,3 0,3 66,7 %
(m1=62) Konrposabna 4,4 4,6 0,9




62 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12 (52), 201

L m
g EIE

[TokazHuk npupocty iHTeHCHBHOCTI cTaHOBUB 0,9
y 6-piuHuX AiTed mpoTu 1,6 y KOHTPOIIBHIH rpymi; y 12-
PIUHMX LIKOJSIPIB LieH MOKa3HUK crtaHoBHB 0,3 mpotu
0,8 y nmitelt koHTpONBHOI rpymu. Y 15-piuHux aireit
npupict iHTeHcuBHOCTi ctaHoBuB 0,3 mporu 0,9 B
KOHTPOJBHIN TPYIIi.

Penykuist kapiecy y 6-piganx, 12-piuamx ta 15-
piuHEX miteit craHoBmia BiamosigHo 40 %, 63 %, 66,7
% BiIIOBiAHO.

BuchoBkn. 1 B pesymerari Oe3mepepBHOL
CHUCTeMaTHYHOi po0OTH B  IUIAHI  TEPBUHHOI
npodiTakTHKH MOKPALIHINCh MOKa3HUKH

CTOMATOJIOTIYHOTO 3/10pOB’s: iHTeHCcHBHICTH 1o KIIB3,
NPUPICT IHTEHCUBHOCTI.

2. 3ax0/11 NEepBUHHOI NPO]ITaKTUKN TPUBEIH JI0
MOKpAIIaHHs Tiri€HIYHOTO CTaHy POTOBOI HOPOKHUHU
y BCiX BIKOBHX Ipymax.

3. HaiiOutem epeKTHBHIM 3aco00M NEpBUHHOI
npoQiIakTUKN Kapiecy MOCTiHHMX 3y0iB y miTei
BusABMBCS  npenapar  «Jlenranexkc  12F», o
MiATBEPKYETHCSI HAMMEHIIMM MOKAa3HUKOM TIPHPOCTY
IHTCHCUBHOCTI Kapiecy y 12-piyamx mite#i Ta
MOKAa3HUKOM peAyKIlii kapiecy (63 %).
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THE FORMATION OF CARBON ADSORBENT AT THE INFLUENCE OF RADIATION TO THE
CARBONEUS SUBSTANCES

Abstract. Kinetic regularities of the formation of carbon adsorbent from carboneus- substances under the
influences of ionizing radiation and heat have been studied. In both stages of obtaining active charcoal, i.e. in
coking and activation processes, the stimulating effect of radiation is observed. Thus, a temperature decline by
200°C-400°C compared with thermal processes, an increase in the reaction rate and increases in sorption capacity
and mechanical strength of the obtained product were observed. The obtained carbon adsorbents were tested in the
process of sorption of phosgen sorption from air medium. Sorption capacity of active charcoal obtained by the
radiation method was found to be 30-40% higher compared with that obtained by the thermal method. As a result
of polycondensation processes occurring under the effect of radiation on the carbon material, the mechanical
strength of the product increases by 11.1%. The mechanism of the investigated processes is discussed, and it is
shown that the occurring processes are due to the high penetrating ability and chemical effects of ionizing radiation.
The technico-economical evaluation has been conducted and it has been found that using the electron accelerator

having the power of 5,0 kW, allows producing 28,800 tons' high-quality carbon adsorbents per year.
Keywords: coal, petroleum coke, polymer, gamma rays, sorption volume, micropores, hemodialysis,

mechanical strength

Introduction

Active charcoals are multifunctional according to
their purpose and properties [1]. Purification of water
and air from various contaminants, widespread use in
hemodialysis, gas masks, and other areas also impose
selective requirements on their properties. Considering
these requirements, raw materials and methods to
obtain active charcoal are selected. In order to increase
the sorption capacity of active charcoal, it is necessary
to achieve high purity of micropores by cleaning resins
from their structure. However, the possibilities of
influence on micropores are very limited in traditional
thermal methods. Because the heat-mass exchange at
micropores of 1.0-1.5 nm is very weak which makes it
difficult to decompose the resins in these pores. At the
temperature of 800-900°C and pressure of 1-2 MPa,
during the activation process by water vapor, the
carbonic residues prevent a significant increase in
sorption volume. Under more extreme conditions,
partitions between the created micropores interact and
unite with pores, resulting in the creation of transition
pores greater than 10 nm and macropores greater than
100 nm. This leads to a decrease in the sorption volume
and mechanical strength of active charcoal. Various
literature data present variants of radiation usage to
enhance the adsorption capacity of adsorbents [2]. As a
result of the irradiation of carbon adsorbents with y-rays
and accelerated electrons, at room temperature, their
adsorption capacity in relation to zinc acetate increases
by 60% [3]. I.B. Krichko [4] investigated the effect of
high-frequency discharge on adsorption kinetics of O
and CO; on the surface of charcoal and graphite. It was
found that the adsorption of gases on the surface of
carbon adsorbents accelerated by the effect of slow
electrons, which energy was E = 2.5-9.5 eV.

There are reports on increasing [3] the
chemisorption ability of carbon adsorbents in relation

to gasses using radiation. The authors of this work
studied a two-stage process of the sorption capacity
increase of active charcoals of “Pittsburg”, “AST”,
“Dreaer E-900” types. In the first phase of the process,
copper carbonate, silver nitrate, and chromium oxide
were adsorbed on the surface of carbon adsorbents up
to 2.0-7.8% concentrations. In the second phase, these
samples were irradiated at room temperature, with y-
rays at a dose rate of 7 kGy/s, in the nitrogen, oxygen,
helium and air environments up to 1000 kGy doses. As
a result of these two-step processing, the gas adsorption
capacity of carbon adsorbents under optimal conditions
increases by 69%.

Based on the high penetrating ability and
chemical effects of ionizing radiation we obtained
active charcoal under mild conditions (under low
temperature and pressure).

Materials and Methods

Producing of carbon adsorbent was carried out in
two stages: In the first stage, the substance containing
carbon was coked in an oxygen-free environment, and
in the second phase, the coke was activated in a water
vapor medium. In both phases, the substance was
exposed to gamma radiation of the Co-60 isotope. A
dose rate determined by ferrous sulfate dosimetry
ranged within the interval P = 0,14-0,30 Gy / s. The
experiments for each phase were conducted using a
laboratory device, schematically described in Figure 1.

The sample is exposed to ionizing radiation and
temperature throughout the experiment in reactor 3
under stationary conditions. To take the products out of
the reaction zone, a gas was given from inert gas
balloon (1) through communication pipes (2) with a
speed of 1 ml/sec. The sample (5) temperature was
maintained constant in the reactor by heating spirals (4)
and thermoregulator (6). Liquid products formed in the
reactor are collected in the receiver (7), while gases are
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collected in the gasometer (8). The reactor part of the

device is located in the maximum impact zone of

gamma radiation. During the coke activation phase in
the aqueous medium, water vapor entered into the

reactor by the dispenser. The total amount of the
formed liquid and gaseous products is measured in the
graded gasometer, and the composition is determined
by chromatographic and spectroscopic methods.

Figure 1. Schematic diagram of the experimental device for the study of the effect of radiation on the radiation-
thermal decomposition of carbon-containing substances.

After the experiment, the benzene sorption
capacity and mechanical strength of the activated
charcoal in the reactor were determined. The benzene
sorption capacity was measured in the vacuum unit and
the MIS-60-8 method was used to determine
mechanical strength. The sorption of phosgene in the
activated charcoal is determined by the dynamic
sorption device.

Results and discussion

Due to thermal effects, radiation isolates volatile
compounds from petroleum coke, coal, and polymeric
material. Depending on the chemical stability of the
compound, the rate and direction of the occurring
radiation and chemical processes are different.
Temperature-related changes in solid, liquid and
gaseous product yield under 1.0 kGy radiation are
presented in Figure 2.

Petroleum coke
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00 400 500



EEST_ Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12 (52), 2019 65

Coal

100
90
80
70

Yo

50

30
20
10

T°C

——solid (1)
liguid (2)
2 £as {3)

300 400 500

Polymer

%
s
(=]

TeC

—#—solid (1)
liguid (2}
gas (3)

300 400 500

Figure 2. Dependence between temperature and yield (mass %) of products in various phases, formed from
carbon-containing substances under radiation-thermal effects (D= 1.0 kGy).

As seen in the figure, the maximum vyield of
compounds in the solid phase is detected for petroleum
coke, and at 500°C, the yield of coke, coal and polymer
is, respectively, 76%, 66% and 67%. Liquids formed
during the coking process are mainly polycyclic
aromatic compounds. In gas products, the total yield of
Hz, CO, CHgs is more than 70%. When the temperature

rises, amounts of hydrogen-containing gases decrease,
while amounts of heavy gases increase. It should be
noted that similar reactions occur without exposure to
radiation, but the rate of thermal reactions (Wt) is at
least 2 times lower than that of the radiation-thermal
process (Wrt). As seen in Figure 3, the Wt/Wrt ratio
increases exponentially with increasing temperature.
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Considering the fact that, in thermal reactions, the
dependence between the reaction rate and the absolute
temperature is expressed as k =A k,e®RT and at
constant dose rate the initial rate of radiation —induced
chemical processes is not dependent on temperature,
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the results presented in Tablel can be explained
kinetically.

Cokes obtained in the second stage was subjected
to activation at 500°C in a water vapor medium. The
dependence between benzene sorption capacity and the
dose is given in Figure 4.

—— polymer {1}

3 petroleum coke (2)

coal (3)
0,2

] 1 2 3

0, kGy

Figure 4. Dosage dependence of sorption capacity due to benzene

Thus, the sorption volume of radiation-thermally
activated polymer-based coal increased 1.8 times, that
of obtained from petroleum coke 2.1 times, and
sorption volume of coal-based active charcoal 2.3
times. The difference in radiation effect is due to the
amount of resins in the primary raw material and their
radiation resistance. In the absence of a gasifying agent
(H20), micropores are difficult to open and therefore,
30% reduction in the sorption volume occurs. The role
of the radiation and gasifying agent in the cleaning of
micropores and the leading paths has been discussed in
detail in our work [5]. Although there has been an

increase in the volumes of micropores up to the dose of
4.0 kGy, there are almost no changes in the further
increase of dose rates and therefore, this dose can be
considered as optimal.

It is known that radiation effects on high-
molecular compounds stimulate the build-up event at
certain doses and increases their mechanical strength.
In these studies, the dependence between the
mechanical strength of the active charcoal obtained
from the petroleum coke and the adsorbed dose was
determined. Figure 5 shows the effect of adsorbed
radiation dose on mechanical strength.
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Figure 5. Dependence of mechanical strength on absorbed radiation dosage

Based on the MI1S-60-8 method, the adsorbed dose
up to 5 kGy results in the increase in mechanical
strength from 78.2 % to 89.3% and this leads to the
decrease in active charcoal consumption by 11.1% or
increases exploitation time.

lonizing radiation can confer mechanical
strength to charcoal [6]. It is known that [7, 8] charcoal
contains a lot of multifunctional polyaromatic
compounds with a polyconjugated chemical bond
system. Similar to polymeric materials having
polyconjugated bonds, destruction and build-up
processes are possible during charcoal irradiation. The
course of these processes depends on the characteristics
of the irradiated object and the value of absorbed dose
[9,15].

During y-irradiation of charcoal and their
semicokes [4,10], conjugated bonds in their organic
masses are disturbed, and formation of the lattice
structure is observed. This leads to a decrease in
charcoal paramagnetism and an increase in the thermal
stability of charcoal. This situation assumes that the
correct choice of the radiation treatment conditions of
charcoal can increase the adsorption capacity along
with mechanical strength.

Technical and economic indicators of charcoal
modification under the radiation-induced chemical
effect are also of interest. Increasing the speed of
processes under the influence of radiation, lowering the
temperature, and increasing the sorption volume affect
economic indicators of charcoal.

The productivity of the radiation-induced
chemical process is determined by the following
formula:

= 0)

Where:

k — adsorption coefficient of the substances
containing carbon ~ 0.80.

P — power of the radiation source, kW

Do — dose necessary for implementing the process.
In our experiment Do= 4.0 kJ/kg.

When using an electron accelerator with a beam
power of 5.0 kW:

[ 5kvt-08
4kJ kg

The efficiency of the device is 3.6 t/h that meets
the existing requirements for the production or
modification of active charcoal.

The conditional economic effect (Eef) was
calculated using the following formula

=1kq/s

Eef = AMx Ck —ADr Mr ()

AMxk - the amount of additional conditional
adsorbent obtained by increasing the sorption volume
due to irradiation, kg

Ck —cost of the active charcoal, $/kg

ADr —cost of the radiation energy used for the
modification, $

Mr - quantity of the radiation energy, kWh

If we consider the increase in sorption as the
acquirement of the additional sorbent (i.e., consider the
doubling of sorption volume as using 1 kg of charcoal
instead of 2 kg) and use the following literature data

Market prices for active charcoal: 1.0- 40.0 $/kg

Radiation energy prices: 0.05- 4.0 $/kW h

Considering these prices, the conditional
economic effect can be achieved by thousands of
dollars per hour. Apparently, the economic effect is
higher when charcoal prices increase and the cost of
radiation energy decreases.

The effect of radiation on the obtaining and
modification of active charcoal may be explained by
the fundamental principles of radiation chemistry
[11,12].

A developed porous mass confers unique
properties to carbon materials. The common
characteristic of such materials is the presence of gaps
or pores described in Figure 6, which have a decisive
effect on their functional properties [13].



68

Despite the total volume of macro- and micropores
in active charcoal is in the range of 0.34-0.61 cm?®/g,
more than 60% of this volume is attributed to
macromolecules, and these pores are not actively
involved in the adsorption of many toxins.

In classical methods, the process of the activation
of carbon materials is generally as follows: during 7>1
hours, under the effects of high temperatures T> 800°C
and active gases (He, Ar, Nz, H.O, CO,, etc.), an
organic part of the carbon materials are decomposed,
pores are opened in the charcoal mass, thus the sorption
volume increases. The sorption volume, pore volumes
and size-based distribution of pores, special surface,
mechanical strength are the main parameters that
characterize the effectiveness of the mentioned
adsorbents. These parameters, in turn, depend on the
characteristics of the primary raw material (its
structure, porosity, ash content, composition) and the
mode of obtaining carbon adsorbents (temperature,
rates of combustion and heating). However, the
adsorption capacity determined by the distribution of
pores in the carbon mass is a key feature of carbon
adsorbents. In this process, micropores and paths
leading to them are blocked by resinous substances.
Therefore, they can be only partially decomposed by
thermal effects and a large part of the sorption volume
is lost. Under more extreme conditions, during the
activation of the carbon material, all oxidizing carbons
on the upper surface of granule are involved in the
reaction due to the high oxidation rate. In this case, a
considerable loss of the material is observed due to
surface combustion, which does not lead to the
development of the porous structure of coal masses.

There are reports on performing the radiation
modification of carbon adsorbents at room temperature.
At room temperature, the rate of decomposition of
resinous substances, which block micropores of carbon
adsorbents, is very low. In this case, the rate of
formation of low molecular weight compounds does
not exceed G ~ 0.1 molecules/100 eV. Under these
conditions, the increase in the adsorption capacity of
carbon adsorbents is probably due to the radiation
generation of chemisorption centers on the adsorbent
surface.
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ORGANIC
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In these studies, we used high energy chemistry
methods to solve the above problem. In the high energy
chemistry, the Kkinetic energy of the atom and
translational motion of the molecules varies from 0.1
parts of electrovolt (eV) to several electrovolts. These
particles formed under the influence of ionizing
radiation, light, plasma, and laser are called "heated"
particles. With the use of these particles, it is possible
to carry out endothermic reactions even at room
temperature. On the other hand, depending on the
energy of ionizing radiation, its ability to penetrate
solid substances can be several centimeters or more,
which means that ionizing radiation can stimulate
chemical reactions in the organic matrix, pores, and
pathways leading to pores of carbon materials.

The wuse of radiation in obtaining carbon
adsorbents has the following features:

- Absorption and high chemical effects of
ionizing radiation,

- Ensuring high speed of energy-consuming
chain processes at relatively low temperatures;

- Substances which are ecologically pure and do
not form radioactivity when irradiating at relatively low
energies (<5 MeV);

- -Simple, few-stage radiation-induced
chemical process, high economical efficiency when
using low-tonnage and expensive substances.

Since the study of these features is a relatively new
field, there is a limited number of research, design and
construction activities. Under the effect of radiation,
inhibition of ionizing radiation and the formation of
secondary electrons with high chemical effects occur in
the whole volume. The decomposition of resin in
micropores and pathways leading to them occur at a
high speed under the influence of radiation.

The formation of hydrogen and carbon-monoxide
in pores occurs with the following radiation-stimulated
reaction

C+H,0 — CO +H:; 1)
Despite this reaction occurs at more than 700°C
temperature, radiation causing activation and

dissociation of gasses, considerably accelerates the
process
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H,0 —H +OH )

As carbon atoms are relatively more active in
micropores and pathways leading to them, they even
actively participate in the chain reactions:

0 1 2 3

C+OH — CO+H (3)
H+HO — H;+OH )
1
Hz '1
CO-2

T, saat

Figure 7. Kinetics of the formation of H2 and CO in the radiation-thermal modification of active charcoal
in the water vapor environment, 400°C

OH radicals formed in the last reaction react again
with the C atoms in the micropores rapidly producing
hydrogen and CO gases. In similar experiments, G (H2)
was found to be 50-60 molecules / 100 eV. The same
results were obtained for the formation of carbon
monoxide. In addition to the C + OH reaction [ 14,15 ],
depending on the process conditions, recombination of
OH radicals is also possible

OH + OH —>H;0, (5)

In these processes, radiation-chemical yield of the
target reaction is determined by rates of reactions 2, 3
and 4. The rate of reaction 2 depends on the intensity of
the ionizing radiation, whereas the rates of reactions 3
and 4 depend mainly on temperature. Thus, by
changing the rate of the adsorbed dose and temperature
it is possible to control the rate and direction of the
radiation-thermal process.

In addition to the gas phase, radiation-induced
chemical defects also appear in the carbon matrix. The
concentration of these defects is calculated by the
following formula

Na=G,'P10?%t (1)

Where G,- radiation-induced chemical yield of
active particles, 1/100 eV

P- rate of the adsorbed radiation dose, eV/g s

T — radiation duration

The role of these defects in increasing the
mechanical strength of the carbon adsorbent has been
explained above. Besides, after reaching a certain
concentration, recombination of the defects occurs and

a stationary concentration of defects (Ns) is set up,
which is calculated by the following formula:
Ns:Ga'P' IO_Z'T — kr [Na] 2 (IV)

k: — recombination constant of the defects

At the concentrations determined by this formula,
the high mechanical strength of the carbon adsorbent is
determined. The high sorption ability and mechanical
strength can be attributed to the high penetrating power
of radiation and the formation of highly active chemical
particles in the whole volume.

Conclusions

It has been established that the rate of coking by
radiation increases 1.2-3.0 times depending on the
temperature, the sorption capacity of the coke is 30-
40% higher than that of the coke obtained by the
thermal method. This is attributed to the processes of
destruction and polycondensation in the organic mass
due to the high penetrating power and chemical impact
of the ionizing radiation.

The mechanism of increasing the sorption rate of
carbon-containing substances by the thermal radiation
method is the decomposition of resinous substances in
micropores by the absorption of ionizing radiation and
the water vapor stimulation of the endothermic stages
of radiation-induced chemical reactions. In contrast to
thermal methods, ionizing radiation creates high-
density and reactive particles in micropores, which
result in the cleaning of micropores and the pathways
leading to them.

Sorption ability of active charcoals modified
under optimal conditions was tested in relation to
carbon dioxideand phosgene. As a result of the
development of the micropore structure due to
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radiation-induced modification, the sorption ability of
active charcoals increased in relation to toxins more
than 40%.
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METHOD OF ELECTROCHEMICAL RECOVERY OF WASTE WATER AND ELECTROLESS
COPPER PLATING ELECTROLYTE
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O0OKMOp MeXHUUeCKUX Hayx,

npogeccop Kageodpul IKOI02UU U MEXHONOSUU PACMUMETLHBIX NOTUMEPOS,

HaL;MOHClﬂbHOZO mexHu4YecKoz2o yHueepcumema YKpaqul

“Kuesckuii norumexuuyeckuti uncmumym umenu Meops Cuxopckozo”


https://www.tandfonline.com/toc/tpee20/current
https://www.tandfonline.com/toc/tpee20/current
https://www.tandfonline.com/toc/tpee20/34/3

.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12 (52), 2019 71
Jluniouesa Onvea Braoumuposna

OOKMOP MEXHUYECKUX HAYK,

npogheccop Kagheopvl mexnono2uu INEKMpOXUMUYECKUX NPOU3BOOCTE,
Hayuonanvnozo mexnuueckozo ynusepcumema Ykpaunvi

“Kuesckuti nonumexuuyeckuti uncmumym umenu Heops Cuxopckozo”
Bbvik Muxaun Bnaoumuposuu

KaHOuOAam Xumu4eckux Haykx,

Odoyenm Kagheopvl mexHoL02UU INEKMPOXUMUYECKUX NPOUZBOOCMS,
Hayuonanenozo mexunuuecxkozo ynugepcumema Ykpaunol

“Kuesckuii nonumexuuyeckuu uncmumym umenu Meops Cuxopckozo”
Junruee Anexcandp I'ennaouesuu

accucmenm Kageopwl 0bujell u HeopeanuecKol Xumull,
Hayuonanenozo mexnuueckozo ynugepcumema Ykpaurol

“Kuesckuti nonumexuuyeckuti uncmumym umenu Heops Cuxopckozo”
Yuwanoeckuit Imumpuii IOpvesuu

KAHOUOAm MmexHU4ecKux Hayx,

accucmenm Kagheopvl MexHON02UU INEKMPOXUMUYECKUX NPOUZBOOCME,
Hayuonanenozo mexnuuecxkozo ynugepcumema Ykpautvl

“Kuesckuii norumexuuyeckuti uncmumym umenu Meops Cuxopckozo”

SJEKTPOXUMHUYECKAS PETEHEPATIUSA SJIEKTPOJIUTA U CTOYHBIX BOJ
KOHTAKTHOI'O MEJHEHUWA

Summary. The process of contact copper plating electrolyte regeneration using ion-exchange membranes is
studied. The high efficiency of the process and the possibility of organizing a closed cycle are shown. The
calculation of the energy consumption of the method was made. It is shown that the energy consumption for the
regeneration of the etching solution is 400 kW-h/m® (20 Euro/m?) and for the regeneration of the copper plating
solution is 600 kW-h/m® (20 Euro/m®). The applicability of the proposed method for the wastewater recovery
process after the contact copper plating process is also shown.

AHHOTa].ll/lﬂ. I/ICCHCI[OBEIH nponecce pereHepanum 3JICKTPOJIUTAa KOHTAKTHOIO MECAHCHHUS C UCTIOJIb30BAHUEM
HOHOOOMEHHBIX M€M6paH. Iloxazana BBICOKas 3(1)(1)€KTI/IBHOCTL nponecca M BO3MOXKHOCTb OpraHU3aluH
3aMKHYTOI'O ITUKJIA. HpOI/ISBCZ[eH pacydeT S3HCPTrO3aTPATHOCTU METOAA. TToxazaHbl OHEPro3arparbl HA PEreHEepalnuo
pacTBOpa TpapieHus cocTapisor 400 kBru/m® (20 Eepo/M®) a Ha pereHepanuio pacTBOpa MeIHEHHsS
600 kBr'u/m® (20 Espo/m®). Takke NoKazaHa HPUMEHHMOCTh HpPEIOKEHHOrO crocoba s Ipolecca
pereuepanru CTOYHBIX BOJ IMMOCJIC MPOIECCa KOHTAKTHOTO MCIHCHU .

Key words: contact copper plating, filler wire, copper concentration, ion-exchange membrane, membrane
electrolysis.

Knouesvie cnosa: xonmaxmuoe meoueHue, npucadounvili Npo8oo, KOHYeHmpayus meou, UOHOOOMeHHAs

Membpana, MemoOpanHblil INEKMPOIUS.

1. Introduction

Welding wire is used as a consumable for semi-
automatic welding. To obtain copper-plated wire, the
contact coating method is used. To do this, the steel
wire is immersed in an acidified copper sulfate
solution. Here, as a result of the difference in electrode
potentials, a cementation reaction occurs: an iron ion
goes into solution and copper deposits on the surface of
the wire. After this, the wire is passed through a
dragging, which compress the copper coating. As a
result, its surface becomes glossy, acquiring a
characteristic pink color.

The thickness of the final coating is 6 um. The
total copper content in the steel wire, according to
GOST 2246-70, should not exceed 0.25%. European
standard DIN 8559 allows an increase of this indicator
to 0.30%. If the welding wire contains a larger amount
of copper, then the welds formed with its help are
characterized by reduced resistance to cracking and
impact strength.

Copper-coated wire has an aesthetic appearance,
but is not appreciated for this. One of its main

characteristics is a low contact resistance, which means
a better current supply. According to this indicator,
copper-plated wire differs from the standard analogue
coated with technological lubricant by about 100 times.
Low contact resistance, in addition to stable arc
burning, causes weak spatter of the electrode metal
during welding.

The surface condition has a direct effect on the
uniformity of the wire feed and the force required for
this. For example, a wire without a copper coating is
characterized by an unstable supply, high abrasive wear
of the current-carrying tip and grabbing to the inner
surface of its channel. In this process grease is the
reason for the increase in the number of such tacks.
Copper-coated wire requires less force to push through
and does not contribute to the rapid wear of the tip
channel. It is supplied in coils or cassettes and in the
form of an ordered and tight ordinal winding. This
ensures the continuity and uniformity of its flow.

Another undoubted advantage of copper-plated
wire is the minimum amount of impurities harmful to
the weld. Its copper-free counterpart is an active
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supplier of hydrogen. The culprit of this situation is the
same technological lubricant. It contains fatty acids,
alkalis and water. In addition, it is capable of adsorbing
moisture from the air. As a result, the process of wire
corrosion is accelerated, and hydrogen gets into the
seams, causing their porosity.

Copper-coated wire reduces the time from the first
touch of the metal surface to stable burning of the arc
by 2-3 times in comparison with non-copper. It
promotes the formation of symmetrical and uniformly
sized metal droplets at the end of the electrode and their
uniform transfer to the weld pool. As a result, the
quality of the seams is improved, and spraying is
reduced approximately by 40%.

In addition, it should be noted that due to the
copper coating, it is possible to improve the
characteristics of welds. Their resistance to rupture or
shock loads increases, their ability to tolerate
temperature changes improves, and the number of
defects decreases. In addition, due to the smooth
coating, the wire feed speed and labor productivity is
also increased.

The raw material for contact copper plating is
welding wire with diameter of 1.20-2.0 mm according
GOST 2246-70 from low carbon steel grade Sv-08G2S
and others.

The technological scheme of wire copper plating
at the installation of high-speed chemical copper
plating consist of the following stages:

e wire unwinding;

e (degreasing;

e hot water rinsing;
cold water rinsing;
acid etching;
copper plating;
cold water rinsing;
dragging and greasing;
winding and packing;

The installation is designed for high-speed (up to
5 m/s) copper plating of low-carbon and alloyed
welding wire with a diameter of 0.8-2.0mm per thread
(1 thread) with calibration.

Unwinding and winding of copper-plated wire is
made from a 1 t coil to a 0.5 t coil. Processing of wire
at the installation takes place sequentially in solutions
of hot degreasing, etching in sulfuric acid, contact
copper plating in an acidified solution of copper sulfate,
rinsing and in a liquid lubricant dragged through a fiber.

To immerse the wire in technological solutions the
installation of roller systems are used that allow you to
vary the processing time of the workpiece. To obtain a

high-quality copper coating with a thickness of 0.15-
0.50 pm at a pulling speed of 4 m/s, it is necessary to
use a workpiece with a quality of residual process
lubricant on the surface of not more than 0.5 g/m?, an
increase the amount of technological lubricant on the
surface of the wire leads to a decrease in processing
speeds and deterioration of the quality of the coating.

The working conditions of the main stages are
following:

- degreasing alkali solution at 60-80 °C;

- etching solution H,SO4 (160-220 g/l), FeSO4
(<80 g/l);

- copper plating solution CuSQO4 (160-220 g/l),
H>S04 (60-100 g/l).

Due to etching process

Fe + H,S04 = FeSO4 + Ha 1)

iron concentration in eatching bath is encreasing
from O g/l in a new bath up to 80 g/l and then iron
sulphate start to crystallyze in acide solution. Also
sulfuric acid concenrtation decreases and etching bath
must be changed.

In copper plating solution copper concentration
decreases and iron concentration increases due to
cementation reaction

Fe + CuSO4 = FeSO, + Cu. 2)

At low copper concentration the copper plating
process became too slow and solution must be
chanched.

Due to abovementioned reaction (1) and (2) there
are huge amount of solutions containing sulfuric acid,
copper and iron sulphates are formed on factories
which produses copper plated welding wire.

The most used method for such waste is
neutralisation by calcium hydroxide. with formation.
Such method is relatively cheap but the disadvatage is
formation of copper and iron hyrohide mixture and
cacium sulphate preciritate which hard to reuse and
only water after precipitate fitration can be reused.

The aim of present investigation was usage of
membrane electrolysis for regeneration of etching and
plating solution for welding wire plating.

2. Experimental

The waste etching and copper plating solution
from welding wire plant was used for laboratory tests.
The experimental membrane electrolyzer was made
from 5 mm sheets and consists of 2 cells, 1 dm? each.
They were combined through anionic exchange
membrane MA-40 (Fig. 1).
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1 — cathode (stainless steel); 2 — cathode cell; 3 — anionic membrane MA-40; 4 — anode cell; 5 — anode (lead).
Fig. 1 — Scheme of laboratory setup.

The concentration of sulfuric acid in initial and
obtained solution was determined by acide - alkaly
titration and concentration of iron and copper ions by
complexometric  titration according to OST
107.460092.01-86.

3. Results and discussions

The initial concentration of sulfuric acid in
obtaining etching solution was estimated as 100 g/l and
iron sulphate concentration was 82 g/l. The cathode cell
2 (Fig. 1) was fill by such solution; anode cell was fill
by sulphuric acid (120 g/I). At a constant current of 8 A
during 7 hours (cell voltage varies from 4 to 6 V), the
concentration of sulphuric acid in anode cell reached
200 g/l and can be used in etching bath.

The cathode solution can be diluted twice with
sulfuric acid addition or electrolysis continued to pH
rising over 3, and iron hydroxide formation

Fe®* + 30H" = Fe(OH)s. (3)

The iron hydroxide precipitate can be filtered,
dried and used as pigment [1] or as raw material for
steel production.

The waste solution from copper plating bath
contain CuSO4 (110 g/l), H2SO4 (30 g/l) and FeSO4
(105 g/l), anode cell was fill by sulphuric acid (120 g/l).

After 7 hours of electrolysis at 8 A the copper
sulphate concentration decreases up to 1 g/l and iron
hydroxide precipitate formed in anode cell the sulfuric
acid (200 g/l) was formed as in case of etching solution
recovering. Stainless steel cathode was weighted before
and after electrolysis and the weight of deposited
copper was 40.5 g. First layer of copper deposit are
dense and the upper layer was dendrites and some
copper powder also formed due to the copper
concentration reduces [2]. Such deposit can be
dissolved on anode in obtained acid solution and copper
plating solution formed. The other way of copper

plating solution recovery is dissolution in acid solution
containing oxidizers (hydrogen peroxide or air
bubbling) [3].

So working solutions can be recovered without
reagent using only by electrochemical membrane
electrolysis. The calculated energy consumption were
400 kWh/m® (20 Euro/m®) for etching solution and
600 kWh/m3 (30 Euro/m?®) for copper plating solution
respectively.

On base of obtained results the investigated
process was also used for waste water treatment. It was
found that copper concentration can be reduced up to
0.05 g/l and lower.

4. Conclusions

The process of etching and copper plating solution
recovery was proposed. It was found that membrane
electrolysis method allow to recovery working solution
for electroless copper plating. The calculated energy
consumption for proposed method was 400 kWh/m3
(20 Euro/m?) for etching solution and 600 kWh/m? (30
Euro/m?) for copper plating solution respectively.
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