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BIOLOGY

BUKOPUCTAHHA ECEKTUBHUX MIKPOOPI'AHI3ZMIB™
JJIA OYUCTKHUA CTIYHHUX BO/L

TI'enesepa A. C.

Ykpaiua, Kiposozpao, KHTY, ¢paxynemem CinbcbKo20cno0apcbkozo MawiuHooy0yeanus,
Kageopa 3azanvhozo 3emaepoocmaea
Haykoeuii kepienuk: @. I1. Tononvnuii, npoghecop, 00Kkmop 6io102iunux Hayk

Abstract. EM-Technology — is a revolutionary achievement in economic activity. In this article we
studied the field of wastewater purification with the help of EM-agents of Japanese and Russian origion
and offered the formula of activation for optimal wastewater purification.

The problem of wastewater treatment is very important. It is possible to purify wastewater to the
index of drinking one using EM-agents. Dr. Teruo Higa added the agent to the container with wastewater
and got purified wate.

I.Kalenyukh got some perfect results in this field -100% ammonium-ion and 75% phosphate
purification at the wastewater treatment facility in Krasnoarmiysk (Saratov Region, Russia)

The experience of Jefferson City (USA) is worth observing. Japanese EM-technology let them
reduce the amount of ammonia from 1244mgr/I to 194mgr/I in wastewater and from 614mgr/l to 214mgr/I
in purified water. The city got rid of unpleasant smell.

Still there is the necessity to explore the impact of EM-agents, to compare EM-A (Japan) and EM-
Baikal (Russia) effect, to improve EM-formula.

An univariate experiment was made three times in the cylinders. Such indexes as ammonium ion,
nitrates, nitrites, phosphates, iron, chemical oxygen demand were determined. The activated with melas
and honey effect of EM-4 and EM-Baikal at the wastewater treatment facility was under the experiment.

The agents reduced the amount of ammonium ions working up a nitrification process. Iron
cleaning is due to its deposition and binding. COD lowering is due to the oxidation of organic matter by
effective microorganisms.

The impact of microbiological agents within 48 hours is not enough to lower the indexes to a level
acceptable to discharge it into surface water, but quite enough to discharge it into a city sewer system. EM-
agents are safe and for people and animals. Their anaerobic composition helps to save the energy.

After processing some enterprises by microbiological agents the best results were obtained after
using EM-A (Japan).

Keywords: EM-Technology, Effective Microorganism™, wastewater, activate the EM-agents

Beryn. [Ipobnema OYMCTKM CTIYHHX BOJ CTOSTHME MEpEi JIIOJCTBOM TOCTPO JIOTH, JOKH
OUYHUCTKa OyJie MPOXOAUTH TaK caMo JIETKO 1 MPUPOJIHBO SIK 1 X 3a0pyTHEHHS Ta B 1 HACTiIOK He OyJe
YTBOPIOBATUCH BiJIXOJIIB, SIKI MICTSTh MATOTEHHI OPraHi3MHU YM IIKiJJIUBI PEYOBHHU B CBOEMY CKJIa/Ii
(binseerkuii, 1993). 3a monomororo EM-mpemnapaTiB JIeTko MOKHA OYHCTHUTH CTIYHY BOXY JIO CTaHy
nutHoi. Jlokrop Tepyo Xira moaaB mpemnapaT y pe3epByap i3 CTIUHOIO BOAOIO B MICBKii 6i0mioTewi M.
OckinaBa, fnoHis. | e B MaiiOyTHHOMY 103BOJIMIIO CTBOPUTH 3aMKHEHHH [IUKJI OYMCTKU BOAM 1 oAayi
Ha3aJ] OYMIIEHOI BOU s ToTped 6i0mioTeku (Xira, 2000).

Kanentok 1. B. Bganoce nocsArtd rapHuUX pe3ysbTaTiB y OYMCTLI CTIYHMX BOJ HAa OYMCHUX
cnopyaax M. Kpacnoapmiiicek, CapaTtoBcbkoi obmacri, mo B Pocii. CiouaTky BoHa npoBesa J0CTia B
WIiHApaxX, a IMi3Hille Ha OYMCHHUX CHIopyrax Oepydd NpoOM BOAM MO HPOXOHKEHHIO BOIU TIO
KOHKPETHHM cropyziam. i pesynbTati BpakaroTh 100% OYMCTKHM aMoHiii-ioHy Ta 75% OYHCTKH
docharie (Kanenrwok, 2004).

Takox 1ikaBuMm € jgocBix micra Jlxedepcon, mrar Miccypi, CIIA. Tam smonckka EM-—
TexHONOTisS JO3BONMIA 3HAYHO 3HU3UTH BMICT aMiaky B BOJi, IO HAJIXOAWTh HAa CHOPYAH, i3
cepeauboro piBHs 1244 mr/n mo 194 mr/a, a B Boji, 110 BHUTIKAE 13 criopyn i3 614 mr/n no 214 mr/m,
MpPH PiBHI CTaTUCTHYHOI AocToBipHOCTI 99%. BOHM BHOCWIM TpemaparT HE TIIBKA Ha OYHCHUX
cropyaax, aje i B KaHamzamiiny cucremy Micra. Lo mo3Bommio mpubOpaTé HENpHEMHI 3alaxyl B
MicTi. | IpUMUHATH TTOCTiTHE MOTPAIUITHHS HOBHX KOJIOHIM IMAaTOTCHHWX OakTepiil i3 KaHami3ariiHol
cuctemu y ourcHi copyau (ITpoexr JIxeddepcoH-citi).
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Crimparoduch Ha YCHIIIHUN iHO3eMHHU JO0CBiJ BIpoBakeHHS EM-TexHomorii sl O4rCTKH
CTIYHHMX BOJI BUHHMKA€ HEOOXIJHICTh NOCIiKEHHS BIUIMBY EM-mpenapariB Ha OYMINEHHS CTIYHHUX
BoJ, mopiBHsHHA A1 EM-A (Snonis) Ta EM-baiikan (Pocis).

Martepiaim Ta meroaum. Cxema pgochigy mepeabadana NPOBENEHHS OAHOPAKTOPHOTO
EKCIIEPUMEHTY 3 TPUPA30BHM IOBTOPEHHSIM.

[IpuroryBanus EM-A (3rigHo pexoMeHAaamiii BUpoOHUKa): B yUCTHH mTocy 00’ emom 1000 mi
Bra 900 mut termioi (26-30°C) HexnopoBaHoi BimcTosHOI Boau momanu 50 mi matoku. CTapaHHO
nepemimanu. Jomamm 50 mu xonnentpary EM-1. Buganumm 3 emxocti nositps. LlineHO 3akpuim
KPHUIIKOI0. AKTUBYBaNu ipu Temreparypi 32-38°C moxu po3unH gocsr pH 3,5 npotsrom 5 mHiB.

[IpuroryBanns EM-baiikan (3rizHo pekomennailiit Bupobuuka): 10 mi koHmeHTpary «baiikain
EM-1» poseenu B 1 1 temnoi (26-30°C) HexyopoBaHoi BiAcTOsHOI BOaH. Jomanu B po34YMH 2 CTOJIOBI
JIOXKKH TOKMBHOTO CEPEJOBUILA: IATOKY B IEPIIOMY BHUIAJKy Ta MeA y Apyromy. Ilutoma Bara mexy
Ta TIATOKW Maibke OJHaKoBa. B omHiM CTONOBIA JOXKIN NpHONMH3HO 45 T MOXHUBHOTO CEPEIOBHIIA.
ToOto Ha 1eil 06’em mu goxanu 90 r mokuBHOTO cepepoBuma. CTtapaHHO TepeMillaiy. 3aKpHiIu
KPHILKOI, TaK MIO0 MiJ] HElO 3alUIIIIOCh SKOMOTa MEHIIE MOBITPs. AKTHBYBAJIW NPU TeMIIEpaTypi
26-30°C noku po3zuun pocsr pH 3,4 ta 3,9 BiANOBIAHO IPOTITOM 5 JTHIB.

Xing mocmimy: y 3 TpWIiTpoBI eMHOCTI HaOuparoTh | 1 ycepeaHeHoi mMpoOM CTiYHOI BOAM,
BiZliOpaHoi Ha BXOA1 O4MCHHX criopyl. JlonaroTe MikpoOioioriyauii npenapat B konnentpauii 1:1000,
a came 1 min EM-A, EM-baiikan aktuBoBaHux Ha maroni Ta EM-Baiikany akTHBOBaHOTO Ha Meny.
[loBToprotots me 2 pasu. Yepes 48 roaMH 3HIMAIOTh TMOKAa3HUKH SIKOCTI CTYNCHIO OYMCTKH.
BusHaveHHs BMiCTy HiAKOHTPOJIBHUX MTOKA3HUKIB IPOBOJMIIOCH 3T1JHO 3aralbHONPUHHATHX METOIMK.

PesyabTaT Ta ix oOroBopennsi. Tewmmeparypa, mpH SKiii BUTPUMYBAIUCH MPOOH,
KOJMBaJIach B Aiama3oHi Big 15 1o 23 °C i BruMBaia Ha MOKa3HHUKH, ajie Mponopiiiao. 13 Tabmwmi 1
MOJKHA TTO0AYUTH, IO JKOJIEH MIKpOoOioIoTiuHui mpenapaT He 3a0e31euye OJHAKOBO SIKICHY OYUCTKY
Mo yciX MoKa3HWKaxX. Bci mpemapatd AOMOMOTTN 3HU3UTH BMICT aMOHIW-IOHIB, B CBOIO HEpry
CIIPOBOKYBABIIK TpoIiec HUTpHU(IKAIll, IO CBIMYUTH MPO aKTUBHY MEPEpPOOKy MIKpOOpraHi3Mamu
azoty. Hesnaune 3umxkeHHs ¢ocdopy y Bapianti 3 EM-A Ta fioro 30inbpiieHHs y Bapianti 3 EM-
balikan akTMBOBaHWUM 3 JIOJIaBaHHAM MeEJIy MOXKHA TOSICHATH BiJIMUPAHHSM BEJIHMKOI KLTBKOCTI
MIKpOOPTaHi3MiB, 1 HECHPHUSTIMBUMH YMOBaMH JJIsl pocTy iHmmMX. OYHMCTKa 3ajii3a MPOXOJIUTH 3a
paxyHOK Horo ocamkeHHs 1 3B’s3yBaHHsS. [loHmkenns piBasa XIIK BinOyBaeThcst BHAcCHiIOK
okucHeHHst EQextuBHUME Mikpoopranizmamu opraniyaux pedosuH (Kosznosa ta iH., 2008).

Tabmuns 1. YcepeaHeHi pe3yiabTaTH JOCTIDKEHHS BUKOPUCTAHHS MiKpOOiOIOTTUHUX
npenapaTiB Uil OYMCTKM KOMYHallbHHX CTiuHMX Boa M. KipoBorpaga Ta edektuBHicTH EM-
nperapariB

[ouaTtkoBi | EM-A EM-baiikan | EM-baiikan Jorycrimi Bemman-
[Tokasznuku (Mr/i) MOKa3HUKH (akTUBOBaHUI | HH TOKA3HHKIB
(BXim) 3 MEJIOM) SIKOCTI BOIW BOIONM
AwmoHiii-ion, Mr/mm° 52,23 12,88 |75,34% |35,26 |32,49% [17,68 | 66,15% 2,0
Asor HiTpnaTHI/If/'I, 0,03 0,047 +57,14% 0,03 |0,00% |0,05 |-64,29% 3,3
Mr/am
A30T HiTpaTHMIA, MI/aM° 1,15 2,65 |130,43%| 0,72 [37,57% | 2,93 F154,78% 45,0
docdaru, Mr/am° 22,67 21,66 |4,46% [18,02 [20,51% |30,39 |-34,05% 3,5
3anizo, Mr/aM° 13 0,65 |50,59% |1,04 |20,99% | 0,71 | 45,40% 0,3
OpraHomnenTiaHi Toctpuii Jlerkuii Jlerkuii Jlerkuii He
TIOKa3HHKH (3ar1ax) HEeNpUEMHUI | OpoJiiHHS HEeNpHEMHUH | OpostiHHA perIaMeHTOBaHUM

B Xomi ekcriepuMEHTIB BUSICHWIIM, 1[0 BIUIMBY MIKpOOIOJIOTIYHUX TIpernapariB mpotsrom 48
TOJMH HE JIOCTaTHBO JUIsS ITOHMKCHHS TOKA3HUKIB CTIYHOT BOIU JIO PIiBHA JOITyCTUMOTO IS
CKUJIAHHSIM Y BIJIKPUTY BOJOHMY, alie JOCTATHBO JUIS CKHUY B MiChKY KaHAJIi3aIlito, aJKe 4acTo BOJH
HiIMPUEMCTB HE BIJMOBIAIOTh TAKKMM HOpMaM. AJlle MiJANPHEMCTBA HE MOXYTh OYJyBaTH JIOKAIbHI
OYHCHI CHIOPY/IX 13 O10JIOTIYHOI0 OYHCTKOI aKTUBHHM MYJIOM, IIO € Ny*e e(hEeKTUBHUM, Yepe3 BMICT B
HBOMY ITATOTEHHUX OPraHi3MiB, IO MOXYTh MOTPANUTH Y MpoAyKIito. B cBoro uepry EM-npenaparu
€ Oe3MeYHUMH 1 KOPUCHUMU JIJIS JTFOACH 1 TBapWH, Ta IX MOXKHA BHKOPHCTOBYBATH y Oe3mocepemaHiit
oymspkocti no mpoxaykiii. Jlo mepesar EM MoxxHa BimHecTH iX aHaepOOHWH CKJald, IO BiJIKHUIAE
HEOOXiAHICTh MOCTIKHOI aeparlii, K y BUMAAKY C aKTHBHUM MYJIOM, a OT)KE€ EKOHOMIIO eJIeKTPOeHEPrii
(Xira, 2000). Bunukna imest 3acTocyBaTH MIKpOOiOJIOTiUHI Mpenapatd Uil OYUCTKH CTiYHOI BOIH
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nepea CKUAOM y MICBKY KaHaNli3alilo Ha IMiANPUEMCTBAX.

MPOBEJICHO Psijl JOCHI/HKCHb 13 CTIYHOIO BOJIOK OJHOTO i3 M’ICOKOMOIHATIB 00JacTi,

Jns minTBepDKEeHHS 1€l rinotesn

Xap4yoBOT0O

MiJIPUEMCTBA Ta HAyKOBOTO 3akiany. Cxema mocmimy Ta *k, IO 1 Yy JOCHIIPKeHHI KOMYHaJIbHUX
cTiyaux Boj. JlaHi 3aHeceHi B Tabuii 2, 3 1 4.

Tabmuns 2. PesynapTatn AOCHIMKEHHA CTIYHHX BOJA M SICOKOMOiIHaTy Ta edexTuBHiCTh EM-

mpemnaparis
Jomyctumi
. KOHLIEHTpaii
l;llg?(iﬁ(;fl EM-baiikan 3a6py,u11{{}gp}oqnx
. EM-A EM-baiikan (aKkTMBOBAaHMII 3 | PEYOBHH y CTIYHHX
;QEG(?SE:S MEJIOM _ BOJIAX, K1
TToka3uuku .BIHBC.).MLC’[.HO
MIChKOI KaHaJTi3ali
AwmoHiii-ioH, Mr/mv° 3542 | 19,65 | 44,52% | 97,36 | -174,87%| 73,41 | -107,26% 30,0
asot HitpuTHHit, Mr/mm° | 0442 | 0,132 [ 70,14% [ 0,063 | 85,86% | 0,090 | 79,64% 33
a30T HITPATHHH, Mr/oM° 2,05 203 | 107% | 1,79 | 1257% | 149 | 27,29% 45,0
docdaru, Mr/am’ 7451 | 7596 | -1,95% | 2517 | 66,22% | 59,87 | 19,65% 10
321130, MI/IM 0,884 | 0,503 | 43,10% | 0,696 | 21,27% | 0,749 | 1527% 25
XIIK, mr/mm° 1125 458 | 59,29% | 858 | 23,73% | 723 | 3573% 470
OpraHoenTiaH1 IHTCHCHB- JIETKUIA i OUGH i oHGHM
HokasHuKH (3amax) | Huii kposi SposinHs JIETKUM pUOHUI | JIeTKuii puOHMIA | He peryiaMeHTOBaHO

Tabmuns 3. PesynbTaTul JOCTIIKEHHSI CTIYHUX BOJ] XapUOBOIO MiANPUEMCTBA Ta €PEKTUBHICTD

EM-nipenaparis

. IMormycTrMi KOHIICHTpaITii
11;0;;3;0;11 EM-baifkan  paOpyIHIOIOUHX pESUOBHH
IToka3nuku (BHIXi 3 EM-A EM-Bavikan (aKTI/IBOBaI;I/Iﬁ 3|y CTIYHHX BOJIAX, K1 )
X MEJIOM BIZIBOJIATECS IO MICBKOI
06’exra) KaHai3awjii
AMOHIH-i0H, MI/1M° 38,69 20,591 |46,78% (21,024 |45,66% | 23,15 140,17% 30,0
a30T HITPUTHHH, Mr/ v 0,060 0,036 |40,00% |0,042 [30,00% | 0,039 |35,00% 3.3
a30T HITpaTHHH, M/ 1,75 1,15 |34,44% | 2,65 }51,08% | 0,72 [59,06% 45,0
¢ocdarn, M/ M 7,35 6,24 |15,10% | 545 |25,85% | 6,03 |[17,96% 10
3aI1i30, MI/IM° 0,234 0,098 [58,12% |0,148 (36,75% | 0,231 |1,28% 25
XIIK, mr/mm° 847 390 [53,96% | 514 |39,32% | 587 |30,70% 470
OpraHosenTuyHi JICTKUA . . . . . .
HokasHHKH (3anax) T — BIICYTHIH BIICYTHIH BIICYTHIH HE peryiaMeHTOBaHO

Tabnuns 4. Pesynbratd IOCHIPKEHHS CTIYHMX BOJI HABUAJIBHOI'O 3aKjajay Ta €(EKTUBHICTH

EM-npenaparis

Jomyctumi
INouatkoBi EM-Baiixan KOHIIEHTparIii
Toka3nuxu TOKASHHKH EM-A EM-Baiikan | (akTHBOBaHM 3 3a6py'HHIOIO.qHX
(Buxinm 3 Meziom) PEUOBHH Y CTIYHHX
00’eKTa) BOJIax, SIKi BiJBOATHCS
JI0 MIChKOT KaHaJTi3aIi1
AMoHili-ioH, Mr/am° 52,57 13,75 | 73,84% (51,75 | 1,56% (36,05 | 31,42% 30,0
a30T HiTPUTHAI, MI/IM> 0,056 0,169 201 -79% 0,089 |-58,93% (0,133 |-137,50% 33
a30T HITPATHMUIL, MI/M° 2,36 266 |-12,71% |2,87 |-21,61% |2,74 | -16,10% 45,0
docdarnu, Mr/ e 25,13 26,32 | -4,74% |22,57 {10,19% (25,69 | -2,23% 10
347130, MI/IM" 7,2 558 |22,50% |5,23 |27,36% [6,33 | 12,08% 25
XIIK, mr/om° 647 314 |5147% | 380 |4127% |412 | 36,32% 470
OpraHoJienTHyHi JICTKHN JIETKUH JIETKHI . .
. . . Nerkuii OpO/IiHHS | HE PErJIaMEHTOBAHO
TIOKA3HUKH (3arax) (exanpHui OpoaiHHA OpoaiHHs
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[lix wac owinku Aii MiKpoOiONOTiYHMX TIpenapariB  Ha CTi4HI BOJAM M’ SICOKOMOiHATY
(pe3ynbTaTy MOCIHIPKeHb HaBeleHI y TaOiwui 2) CTajao BUIHO, IO CTiYHA BOJA, IO CKUIAETHCS Y
MICBKY KaHaJi3allil0 HE BIAMOBITa€ JONMYCTUMHM KOHIICHTpAIlisiM, 110 BKa3aHi y jgomatky 1 1o
«[IpaBui mpuiiMaHHS CTIYHMX BOJ a0OHEHTIB y KOMYyHaJbHI cuctemu Kanamizauii OKBII “/Ininpo-
Kiposorpag” wmict KipoBorpan, 3nam’sinka, CsiTnoBoacbk, Omekcanzapisi, cenum] JUMUTpOBO Ta
ITanTaiBka», a came a3oT amoHiiHMHA, docdatu i XIIK. Ilo CIpUYIMHEHO BEIMKOI KITBKICTIO
OpraHiyHUX pEYOBHH Ta MHUIOYMX 1 Je3iH(iKyrounx 3aco0iB y ckumax M sicokomOinary. Ha
M AIPUEMCTBO OYII0 HaKIIaAeHo mTpad.

[Ticms oOpoOKM CTI9HOI BOAW MIKPOOIONIOTIYHMMH TIperapaTaMHd BHIHO, IO BOHH
JIOTIOMAraloTh 3HU3UTH KOHIIEHTpaIlii 3a0pyIHIOIOYNX PEUOBHH, ajieé HEMA€e TMpernapaTy SKui ou OyB
OTHAaKOBO e(eKTHBHMM MO0 YCiX IMOKa3HWKIB sKOcTi. Haiikpamii pe3yiapTaTé OTPHUMAaHO MiCIis
BUKoprcTanHst EM-A (BupoOHuk SmoHis): 3 ocharamu BiH HE BITOPABCS, aje 3a0E3IICUNB 3HIKCHHS
azoty amoHiitHoro Ta XIIK 1o piBHS HOPMATHBHHUX BHIMOT.

3 ornsay Ha TabauIO 3 MOXKHA CKa3aTH, IO MiJIPHEMCTBO XapuoOBOi MPOMHUCIOBOCTI Majo
mrpad 3a CKuja CTiYHOI BOIM i3 MEPEBHUICHHSIM HOPMATHBHUX BUMOT IO JIBOM ITOKa3HHKaM, a came
asot amomiitauit Ta XIIK. IIpenapatr EM-1 AKTHBOBaHMIi yCIIIIIHO BIIOPABCH i3 MepeBHIIeHHAM. Horo
MOYKHa PEKOMEHIYBaTH MAJIsl TOHIKCHHS piBHSA a30oTy amoniiiHoro ta XIIK Ha migmpuemcTBax
Xap40BOT MPOMHUCIIOBOCTI.

3acrocyBaHHSI MIKpOOIOJIOTIYHMX TIpenapariB MOKHA PEKOMEHIYBAaTH, SK OYHCTKY CTidHOI
BOJIU TIepe]] CKUJOM Y MICbKY KaHaJi3allilo Ha Xap4OBUX MiAMPUEMCTBAX.

[lepeBuieHi MOKa3HUKK CTIYHMX BOJI HABYAIHLHOTO 3aKjary, IO BioOpakeHO y Tabmuii 4,
00yMOBTIEHI HasSBHICTIO y CHCTEMi BOJOBIIBEACHHS TYPTOXHUTKIB, IIO BHOCSTH 3HAYHY YacCTKy
3a0pyIHIOIOYNX PEUOBHH, a 30KpeMa aMOHii-10H — 11 MOKa3HWK KOHIIEHTPOBAHHUX CTOKIB, IO MiCTATh
BIIXOOM JKUTTEMISUIBHOCTI OpraHi3My JroAwHH, (docdarh — Iie MacoBe 3aCTOCYBAaHHS MHUIOYHX,
YUCTSIYUX 1 TMpalbHUX 3ac00iB, MO0 € OCHOBHMM 3a0pyAHIOBA4e€M CTIYHMX BOJ HE TLIBKH
JIOCITIPKYBaHOTO HABYAJIHLHOTO 3aKIIaay, a | KOMyHaIBHHUX CTOKIB BCi€i YKpaiHU; IEPEeBHUILEHHS BMICTY
3almiza y KaHami3alliiiHii cucTeMi CBITYATH TMPO 3acTapilly CHCTEMY BOJOBIIBEACHHA 1 MacOBE
3aCTOCYBaHHS XJIOPBMICHHMX 3ac00iB Je3iH(eKIii, 1110 MiJICHIIOTh KOPO3il0 MeTaly BXKE 1 Tak
3HOIIEHHX 3 MIEPEBUIIEHIM YacOM eKCILTyaTarii Tpyo.

3acrocyBanHs EM-mipemnapatiB it OUMCTKH CTIYHOT BOJH, 3T1THO CXEMHU JIOCIITY, JOMOMOTIIO
3HM3UTH BMicT aMoHit0 1 XIIK 10 peraMeHTOBaHOIO PiBHS CKHMJYy B MIiChKY KaHaJIi3allio, 1 HE3HAYHO
ajyie 3MEHIIMTH BMICT (ocdartis, 110 Ha GOHI MAcOBOTO 3a0pYyAHEHHS BCE K TaKH MOXKE JIOTIOMOITH Y
00poTHOI 3 BCEYKPATHCHKOO MPOOIIEMOI0, SIKY HEOOXITHO BUPIIITYBATH JIUIIIC HA 3aKOHOaBUOMY PiBHI.

BucHorku:

1. Jocartu MakCHUMaJbHOI OYHMCTKM KOMYHAJbHHX CTIYHMX BOJ 3a JOIOMOTOIO
MikpoOiomoriyanx mnpernapatieB EM-A (fnonis) ta EM-baiikan (Pocis) mo BciX mNoka3HMKax He
BJIAJIOCh. PexoMeHyBaTH iX Sk caMOCTiHHN Oi0JOTiYHWE crocid OYHMCTKH HEe MOXKHA. AJie BILUTUBY
EM-nipeniapatiB OCTaTHBO JJIs1 OUMCTKH CTIYHOI BOJH JJISl CKUIYy B MICbKY KaHaJi3aliiiHy CHCTEMY.

2. Ilicnst 06poOKyM cTiyHOT BOIU M’ ICOKOMOIHATY, XapuyOBOTO MiAMPHEMCTBA Ta HABYAIHHOTO
3aKiIay MIKpOOIONOTIYHMMH TperapataMy HaWKpalli pe3ylbTaTH OTPHUMAHO ITiCs BHUKOPHUCTAHHS
EM-A (BupoOHuk Smowist): 3 Qocdaramu BiH HE BHOpaBCs, aje 3a0E3ME€UYMB 3HIKEHHS a30Ty
amoniitHoro ta XIIK mo piBHs HOopMmaTuBHHMX BuMor. EM-bBalikag akTHBOBaHMI Ha Maroll 1 MeIy
NpOSIBUB ceOe BILIOMY Tipliie, HiX SIMOHCHKUN OPUTTHAIBHUH Mperapar.

3. Tlpenapar EM-1 AKTHBOBaHHMI MOXXHa PEKOMEHIYBAaTH JJIsi MOHW)KEHHS PIBHS a30Ty
amoHniitHoro ta XITK Ha M’sicokomMOiHaTax, MiAMPUEMCTBAX XapuOBOI MPOMUCIIOBOCTI Ta HABYAIBLHHUX
3aKIaiax.
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MEDICINE

MOKA3ATEJIA JIETOYHOHN MHTQXOHI[PHAHBHQfI
O YHKIUU ITPU ABCOJIIOTHOU UHCYJIMHOBOU
HEJOCTATOYHOCTH

K. meo. H. ITueosaposa O. A.
0. meo. H. Manvkoeckuit b. H.

Ykpauna, 2. Kues,
Hayuonanvnas meouyunckan akademus nocieouniomnozo oopasosanus umernu ILJI. Ilynuxa

Abstract. Significance for structural and functional state of cells in the respiratory system in
diabetes mellitus perform metabolic processes owned energy supply, carried out by mitochondria. By
biochemical manifestations of energy exchange include an increase in concentration of lactate and
mitochondrial marker enzyme —succinate dehydrogenase (SDH).

The aim of the study was the cytochemical analysis of mitochondrial function in patients with
absolute insulin deficiency.

Cytochemical analysis was based on a study of the degree of activity of the major enzymes catalyzing
the aerobic and anaerobic cells exchanges in peripheral blood lymphocytes - SDH and LDH, with visual and
computer morphometry using the program «Videotest 4.0». The substrate for the study of cellular factors of
the respiratory system was the bronchoalveolar secret obtained during diagnostic bronchoscopy according to
standard procedure.

In the study of bronchoalveolar lavage determined reduction of quality indicators, the functional
activity of cells in the bronchoalveolar space of type 1 diabetes.

As a result, cytochemical investigation detected inhibition of cellular metabolism of lymphocytes in
the form of lower levels of SDH and LDH activity in patients with type 1 diabetes when compared with those
in the control group by 1.6 and 2.1 times, respectively, with p <0.001.

The level of activity of mitochondrial dehydrogenases influenced the viability of the cellular elements
of the respiratory system, and was influenced by the level of hyperglycemia.

A result of research was found that in hyperglycemic conditions, the level of lymphocyte
dehydrogenase activity may serve as a diagnostic criterion of the functional state of mitochondria and an
indicator of energy supply airways and lung tissue as a whole.

Keywords: type 1 diabetes; mitochondria; lactate dehydrogenase activity; succinate dehydrogenase
activity.

CIIOXHBI MEXaHW3M PasBUTHS JIETOYHBIX OCIOKHEHMH IPU caxapHOM AuabeTe MHOTHE Y4YeHbIe
NPEIAraloT paccMaTpuBarh C YYETOM Ppa3BUTHSI TMIIOKCHYECKMX HApPYIIEHWHM M MHMTOXOHAPHAIBHON
machynkmmm [1, 2]. HapymieHwe ra3ooOMeHa akTHMBHPYET MEXaHHM3MbI, HalpaBlICHHBIE Ha COXpaHEHHE
SHEPreTUYECKOro 0OMeHa B TKAaHSX JABIXaTelbHOH CHCTEMBI C MOMOIIBIO OKHCICHMSI CBOOOIHBIX YKUPHBIX
KUCJIOT B MAaTpUKCE MHUTOXOHJPHUH, NMPHUBOIIIEE K TMOBPEKICHUIO MX MEMOPaHHOW CTPYKTYphl —U3-3a
HAKOIUICHUS B KJIETKE JIAKTaTa, SIBIIIOIETOCS CBS3YIOIIMM 3BEHOM aHAa’pPOOHOTO OKHUCIIEHHS! TJIIOKO3BI C
koM  Kpebca [3]. Mumukaropom 1mkna Kpebca sBisiercs cykumHatnerwaporenasa (CAIN) -
MHTOXOH/IPHAITBHBIN MapKepHbIN (PepMEHT, MPOYHO CBS3aHHBIN ¢ BHYTPEHHEH MEMOPaHOH MUTOXOHIPHIA [4].

N3meHenre ypoBHS MUTOXOHIPHATBHBIX AETHIPOTeHa3 B CBIBOPOTKE KPOBHU M JIABAKHOW KHIAKOCTH
NPH WHTEPCTEIMATBHON ITHEBMOHMH W (HOPO3UPYIOIIEM THBEOJINTE, HA PAaHHUX CTaJHUSX TATOJIOTHH,
HEOIHOKPATHO (PUKCHPOBAIN 3apyOeKHBIE aBTOPHI 35, 6]. JlaabHekIme UCCIeoBaHus, B YCIOBUS iN Vitro,
TIO3BOJIIJIA  YCTAHOBHUTH BbIIENeHHe Jaktaraeruaporedassl (JII') w3 mueBmormroB |l Thma, perowsoro
SHIIOTENVS U ATHBEOJISIPHBIX MaKkpo(daroB mpr BOCTIAJIMTELHOM TIPOIiecce B JIETOUHOM TKaHu [7, 8, 9].

B cBsI3u € 3THM, aKTyaJIbHBIM SIBISIETCS OTIPEIENICHNE IMArHOCTHYECKHX KPUTEPUEB TSl BEPUPUKAIIH
TIATOJIOTUYECKOTO TIpOLiEcCa M OLEHKHM BBIPAKEHHOCTH SHEPreTHYECKUX HAPYIIEHMH B PECIUPATOPHON
CHCTEME MPH CaXxapHOM JiradeTe.

Takum 00pa3oM, ULeJIbI0 HCCICNOBAHMS SIBSUICS LUTOXMMHUYECCKHUN aHATU3  COCTOSHUS
MHTOXOH/IPHATTEHON (DYHKIMH Y TIALIMEHTOB € a0COMIOTHON MHCYTMHOBOH HEAOCTATOUYHOCTH.

MATEPUAJIBI 1 METO/JbI UCCJIIEAOBAHUS. B uccienoBanuy OpUHSIM ydactue 57
MIAIMEHTOB ¢ caxapHbM quaderoM 1 tuma (C/] 1 Tuma) B Bozpacte 54,241,3 roma 1 59 npakTuyuecku 300pOBBIX
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ymIy B Bo3pacte 47,8+3,5 roza (BCe JaHHBIC TIPUBE/ICHBI B BUJIC CPEIHUX apU(PMETHUYSCKUX M MX CTaHIaPTHOW
ommboku cpeanero (M+m). JlmmrensHocTh 3a0onmeBanust CJI 1 tuma cocraBmsia 13,2+0,45 ner. bonbHbie ¢
C/1, a Taxoke JMLia KOHTPOJIGHOM IPYIIIBI HE KypUITH M HE UMEIM B aHAMHe3€e 3a00J1eBaHIi OpOHXO-JIerOYHOM,
renaToOMIMapHOi, MBIIIICYHONH M MOYEBBIIEIUTEIBHON CHCTEM. Y POBEHb IIMKO3WIMPOBAHHOTO TeMOTIIOONHA
(HbAlc) y 6ombabix ¢ C/] 1 Trma 6611 pasen 8,140,17%, y mui koHTposHO# rpymmsl — 4,2+1,4%. CoctosiHne
HIDKHUX BO3IYXOHOCHBIX MyTed y marpieHToB ¢ C/I 1 Tuma oreHnBaiM ¢ MOMOIIBIO OPOHXOCKOITIYECKOTO
WCCIIeIOBAaHUS C TTOCTEAYIOIIM PacuéroM HHIEKCa akTUBHOCTH 3HHoOponxuta (MADJ). OyHKIMOHABHYIO
AKTUBHOCTH KJIETOK OPOHXO0AJIBBEOJISIPHOTO TIPOCTPAHCTBA HM3yYalll B XOZIE THATHOCTUYECKOH OPOHXOCKOIIHH,
TIPOBOJIMIMOM T10 cTaHmapTHOH Metoauke [10,11].

LuroxuMidecKkuii aHaM3 OCHOBBIBAJICS HAa M3YUECHHHM CTENIEHM aKTMBHOCTH OCHOBHBIX (DEpPMEHTOB,
KaTaIMBUPYIONINX adpoOHbIH 1 aHaspoOHbI ooMeHb! kietkr — C/II u JIAI' B mmmdormrax nepudepraeckoit
kpoBu [12], ¢ mocnenmyromell BU3yaIbHOW W KOMITBIOTEPHOH MOpPQOMETpHel ¢ HWCIONB30BaHUEM ITaKeTa
nporpamm  «Bumeotect 4.0» [13]. CrarucTidecKwid aHATN3 TPOBOAWICS C HCIONB30BAaHWEM ITaKeTa
JIMLICH3UOHHBIX TIporpamm ““Statistica”, “Microsoft Exel” [14, 15].

PE3YJIbTATBI HCCJIEAOBAHMUSI. B xo1e OpOHXOCKOIMUYECKOTO UCCIICIOBAHNS YCTAHOBJICHBI
arpouueckre W3MEHeHUsl Cau3ucTor oOoyouku y 28 (49,1%) marmentoB ¢ CJ] 1 Tuma, Torma kak
ranepTpodus CIM3UCTOM 0000uKH onpenersuiack v 3 (5,1%) denoBek w3 KOHTpOBHOM rpymibl (p<0,05).
Ipu ananuse nomydeHHbIX pe3yasTaToB, MAD B rpynme ¢ CI 1 tTuna coctanisin 22,8+5,5%, B KOHTPOJIBHOM
rpymme — 7,6+2,7%, 4T0 CBUIETEILCTBOBAIO O PAa3BUTUM XPOHUYECKOTO BSUIOTEKYIIETO BOCHAIMTEILHOTO
nporiecca B TPaxeoOpOHXHAIBLHOM JIepeBe Y TAlMEeHTOB C a0COIOTHONW WHCYJIMHOBOH HENOCTATOYHOCTHIO.
2Ki3HeCcnocoOHOCTh SMUTETHONTOB U ATBBEOIIPHBIX MakpogharoB OpoHXHaIpHOTo AepeBa B rpymre ¢ C/1 1
THIa OBDIA JJOCTOBEPHO HIDKE IIPU CPABHEHHWH C AHAJIOTMYHBIME TIOKA3aTESIMA B KOHTPOJNBHOW TPYIIIE H
coctapisia 49,6+1,5% wu 57,6£1,9%, a Ttakke 73,242,.8% wm 85,34+2,7% cootBerctBerHO (p<0,001).
Hapymenre (hyHKIMOHATBHOM CIOCOOHOCTH (DaroITAPYIOMIMX KIETOK B BUJIIE CHIDKEHHS (harolTapHOTO
4rcia ¥ paroiTapHOro HHIIEKCa YCTaHOBIEHO Y HabmoaaeMbix ¢ C/] 1 Tma rpu cpaBHEHHH C pe3yibTaTaMu
B KOHTpOJIbHOM rpymme — 39,4+1,7% u 48,8+1,3%, a tawke 7,140,4% u 8,7+0,3% cootsercreernHo (p<0,05).
AHam3upysT WCCIEZIOBaHNS a0COMIOTHOTO KOJMYECTBa HEUTPO(MIOB OpOHXO-aTbBEONISIPHON YKHIIKOCTH
JIMarHOCTUPOBAIN CHIDKEHHUE 3allUTHON BOCHIAIMTENBHON PEaKIMU BO3AyXOHOCHBIX IyTet pu CJ1 1 tTnna mo
CPAaBHEHHIO CO 3HAYCHHSIMH B KOHTPOJIbHOM rpyrme — 0,15x10%a1 1 0,049x10%/m1, cootBerctBerHo (p<0,01).

B pesysbTare npoBeIEHHOrO IUTOXMMHYECKOTO UCCIICI0BAHMS, YCTAHOBICHO YTHETCHHE KIIETOYHOTO
Metabomima uMgormToB B Bue cHibkenus aktiuBHocTd C/AIT (ACAD) y nammentoB ¢ CII 1 Tuma npu
CpaBHEHUH C TIOKA3aTeJSIMI Y JIUI] KOHTPOJILHOM rpymimibl B 1,6 paza (p<0,001) (puc. 1).
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ACATI npu C 1 Tuna ACJT B KOHTPOJILHOH IpyIIe

Puc. 1. Akmusnocmo cyxyunamoezuopozenasvl y 006Ca1e008aHHbIX IUY
Ipumeuanue: “— p<0,001 cmamucmuyeckas 00CMOEEPHOCb OMIUYUL AKMUSHOCIU CYKYUHAMOe2UOPO2EHA3bL
y nayuenmos ¢ C/{ 1 muna npu cpasnenuu ¢ KOHMpPOILHOU 2PYRNOU.
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Pacnipenenenue u yacrora BcTpeuaeMocTu pasnuyHbix 3HaueHuilt ACJIIT B oOcnemyembix

rpymniax npeAcTaBieHb! B Ta0. 1.

Ta6m/1ua 1. PaCHpCI{CJ’ICHI/IC 1 9aCTOTa BCTPECHACMOCTU aKTUBHOCTU CYKIMUHATACTUAPOTICHA3hI

B UCCJICAYCMBIX I'pyIIax

I'pynma mammenTtos ¢ C/1 1 tuma

WHrepBain pacnpeneneHus Yacrora Kymymn. gactora ITponeHt Kymyi. %
,2000000<=x<6,200000 12 12 7,22892 7,2289
6,200000<=x<12,20000 21 33 12,6506 19,879
12,20000<=x<18,20000 9 42 5,42169 25,301
18,20000<=x<24,20000 11 53 6,62651 31,927
24,20000<=x<30,20000 4 57 2,40964 34,337
KonTtponpHas rpynmna

WHrepBain pacnpeaeneHus Yacrora Kymymn. gactora [TponeHt Kymyn. %
7,300000<=x<13,30000 6 6 3,61446 3,6145
13,30000<=x<19,30000 24 30 14,4578 18,072
19,30000<=x<25,30000 14 44 8,43373 26,506
25,30000<=x<31,30000 14 58 8,43373 34,939

AHanornyHble W3MEHEHHS MHTOXOHAPHANbHONH (PepMEHTATUBHONW AaKTHBHOCTH  OBLIH
3adukcupoBansl mpu wuccnenoBannu JIJII'. Ilokazaremn aktuBHOcTH JIJAI' (AJIAI) B rpymme
nareaToB ¢ CJI 1 tuma Opumm HIKe B 2,1 pasa, mpu CpaBHEHWH CO 3HAYCHHSAMH aKTUBHOCTH
¢depmenTa B KOHTpOIbHOH rpymme, p<0,001 (puc. 2).
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AJIAT mpu CA 1 tuma AJIJIT" B KOHTPOIBHOI IpyIe

Puc. 2. Axkmugnocmov nakmamoecudpocenasvl y 00C1e008aAHHbIX TUY:
Ipumeuanue: * — p<0,001 cmamucmuueckas 00OCMOBEPHOCHIbL OMAUYUT YPOGHS AKMUEHOCHIU
naxmamoezudpoeenasvl y nayuenmog ¢ C/ 1 muna npu cpasnenuu ¢ KOHMpPOIbHOU 2PYRNOU.

Pacnipenenenne u d9actoTa BCTpE4aeMOCTH pa3iuuHbIXx 3HaueHnd AJIJII' B rpymmax
00cIeIOBaHHBIX JIUIT TIPEICTABIICHEI B Ta0. 2.

N3MmeHeHus1 KaueCTBEHHOTO COCTaBa PEArHpYIOMNX KJIETOK y HCCIEAYEMBIX PECIOHEHTOB
JIEMOHCTPHPOBAJIO TEHICHIIMIO K CHW)KEHHIO aKTUBHOCTH IPH WHCYJIMHOBOW HEIOCTATOYHOCTHU. Tak,
MOKa3aTelId HU3KOW KJIETOYHOW aKTHBHOCTH B 27 pa3 (p<0,05) gamie perucrpupoBamuch npu CJI 1
TUTIA TP CPaBHEHHWHU C JAHHBIMH y JIHI[ 0€3 WHCYJIMHOBOW HEIOCTATOYHOCTH, Y KOTOPBIX BBICOKAs
aKTUBHOCTH (PUKCHPOBaach B 3,3 u 6 pas (p<0,05) gare.
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Ta6m/1ua 2. PacnpeneneHI/Ie 1 4aCTOTa BCTPEHACMOCTU AKTHUBHOCTHU JIAKTATACTHUAPOICHA3bI B

UCCIIEyEMBIX TPYIIax

I'pynma manmentos ¢ C/1 1 Tuma

WHurepBan pacnpenesneHus Yacrora Kymyn. gacrora | IlpoueHT Kymyi. %
1,400000<=x<8,400000 27 27 16,2650 16,2651
8,400000<=x<15,40000 9 36 5,42169 21,6867
15,40000<=x<22,40000 17 53 10,2409 31,9277
22,40000<=x<29,40000 4 57 2,40964 34,3373
KoHnTposabHas rpynmna

MHuTepBan pacnpeneneHus YacToTa Kymymn. gactora | IIpoueHt Kymyn. %
5,600000<=x<14,60000 9 9 5,4216 5,4217
14,60000<=x<23,60000 16 25 9,6385 15,060
23,60000<=x<32,60000 26 51 15,6626 30,722
32,60000<=x<41,60000 7 58 4,21687 34,939

B pe3ynprare MpoOBENEHHOIO HCCIEAOBAHUS YAAJIOCh YCTAaHOBUTH,

4YTO B YCIOBHAX

TUNEPIIMKEMHH JICTUIIPOTeHA3HBIN cTaTyc JTUM(OLUTOB MOXKET OTpa)kaTh HE TOJNBKO (DYHKIMOHAIBHOE
COCTOSTHHE MUTOXOH/IPHI, HO ¥ TIOKa3aTelr SHepProodecrieyeHus JIETOUHON TKAHH B LIETIOM.
VYcranoenennoe B pabore cHmxkenne AC/I mUMQOIUTOB yMEHBIIAET CKOPOCTh peakIui
nuTpatHoro nukia, a AJIAI y 6onpHbix ¢ C/| 1 Tuma oTpakaeT KpH3HC MPOIECCOB aHA’POOHOTO
IIPEBPAILICHHs] YTJIEBOAOB IIPU IATOJIOIMM PECIHUPATOPHOM CHCTEMBI B OTJIMYME OT IIOKa3aresei
IIUTOAH3UMATHUECKOTO cTaTyca HaOr0aaeMbIx 0e3 nuabdera.
IIpu sTOM cnemyer OTMETHTb, YTO OXHUM U3 (PAKTOPOB, HAPYIIAIOIIMX aKTHUBHOCTH
MeMOPaHOCBA3aHHBIX (PEPMEHTOB, SBIUICS AHAOOPOHXHMAJBHBIM BOCHAJIMTENBHBIA IpoLEcC, HpU
KOTOPOM, COTJIACHO ITOJYYCHHBIM AAHHBIM, CHIDKAJIaCh aKTUBHOCTh LIUTO’H3MMATHYECKOI'O cTaTyca
mumdonnToB B rpynme namuerToB ¢ CJ[ 1 Tuma, B OTIHYHE OT JIMIl KOHTPOIBHOM Tpymiibl (puc. 3).

o yposens ACAT npu CJ{1 tuna
~m_ yposenb AJIL npu C/{1 Tvna

yeLen.

0 10 20 30 40 50 60 70
HAD, %

Puc. 3. Koppensiyusi mesncdy 0ecuopo2enasnol akmueHoCmbio TUM@OYUMo8 U UHOEeKCOM AKMUBHOCMU
andobponxuma y nayuenmos ¢ C/{ 1 muna.
Ipumeuanue: UAD npu C/1 muna/AC/HI npu C/[1 muna: r’= 0,28; r=-0,53; p =0,02;
HAD npu CI[1 muna/AJIAT npu CH1 muna: r2=0,22; r=-0,39; p =0,01.

IIpu JTOM, Ha0II0/IAN0CH MIPSIMOITPOITOPIIUOHAIIBHOE CHIDKEHHE aKTUBHOCTH
MUTOXOHJIPUANTBHBIX (EPMEHTOB TIOJ BIUSHHEM Bo3pacrtaroniero ypoBHs HBAlc y mamueHToB ¢
a0COMOTHON MHCYIMHOBOM HEIOCTaTOYHOCTHIO (pHC. 4).
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\O\yp()BeHL ACAT mpu CI1 tuna
“m_yposers AJIJIT npu CJI 1 tima

yeLen.

HsAlc, %

Puc. 4. Koppenayus mesncoy 0ecudpozeHa3noli akmugHOCMbio TUMPBOYUMOE U SAUKO3UIUPOBAHHBIM
eemoznodburom y nayuenmos ¢ CJ/[ I muna.
IHpumeuanue: HeAlc npu C/ 1 muna/ ACHI npu C/1 muna: rr= 0,15; r=-0,39; p =0,003;
HeAlcnpu CH 1 muna/ AJIAT npu C[I muna: = 0,08; r=-0,29; p=0,03.

B xonme pabothl Oputa 3apuKcHpoOBaHa TUHAMHKA M3MEHEHHU MOTJIOTHUTENHFHONW CIIOCOOHOCTH
AJIbBEOJISIPHBIX MAaKpOo(haroB OpOHX0ANbBEOIIPHON X KUAKOCTH 0] BO3ACHCTBUEM MUTOXOHAPUAIBHBIX
neruaporenas, MAD, ypoBHS W UIMTETHHOCTH BO3ACHCTBUS TIIMKEMUW y TAIIMEHTOB C aOCONFOTHOM
WHCYJIMHOBOM HEIOCTATOYHOCTHIO (Tab. 3).

Tabnuma 3. BiwmsHMe pa3nuuHbix  (GakTopoB Ha  (QYHKIHMOHAIBHYI CIIOCOOHOCTBH
(haroUTUPYIINX KIIETOK IPH caxapHoM quadere 1 Tuma

Hccnenyemsie AJIT ACJIT HAD HeAlec JnuTenbHOCTD
MOKa3aTelH 3a0o0JeBaHUs
darommrapHoe r*=0,1065 r*=0,1833 r* =0,1904 r’ =0,1032 r* = 0,1597
qeIo r=0,3263 r=0,4281 r=-0,5513 r=-0,3971 r=-0,38
p =0,022 p =0,0022 p = 0,036 p =0,001 p = 0,005
darowurapHbIii r* = 0,0905 r* = 0,0658 r’=0,2035 r’=0,2073 r’ =0,0948
HHIIEKC r =0,3008 r=0,2566 r=-0,4861 r=-0,4351 r=-0,30
p = 0,0357 p =0,0751 p = 0,032 p = 0,0018 p=0,03

BBIBO/IbI. Takum 00pa3oM, CHIPKEHHE aKTHBHOCTH MUTOXOHAPHATILHBIX (JEPMEHTOB MOKHO
0XapaKTepu30BaTh KaK CTOMKOE SHEProJeHUUUTHOE COCTOSHHE KIETOYHBIX OpraHeill, KOTOpoe
nojasisieT  (QYHKIMOHAIBHYIO  CHOCOOHOCTH  KJIETOK — pechnupaTopHoro Tpakra. Ilostomy,
YCTAHOBJICHHBIE U3MEHEHHUS! YPOBHS JETUAPOTeHa3 MPH aOCOIIOTHOW MHCYJIMHOBON HEIOCTATOYHOCTH
XapaKTepU3ylOT BTOPHUYHYIO MHUTOXOHJPHAJIBHYIO JUCQPYHKIUIO, Pa3BUBAIONIYIOCS II0] BIHSHAEM
BOCHIAJIUTENIFHOTO ~TIpoIlecca B OPOHXOJIETOYHOW CHCTEME BCIEJICTBHE IPOJOHTHPOBAHHOTO
BO3/IEMICTBHSA THITEPTIUKEMHH.

[lockonmpKy TJaBHBIM MPHU3HAKOM MHUTOXOHAPWUAIBHON  HEJZOCTATOYHOCTH  SIBISIETCA
HapylieHWe AaKTUBHOCTH  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  (DEPMEHTOB,  BBISBICHHBIE B
uccienoBannn Tokazarenn aktuBHocTd JIAIT m CJII' MOXHO HMCHONB30BaTh B KadeCTBE paHHEH
CKPUHHUHT-TMArHOCTHKH 3a00JI€BaHNH OPTaHOB JIBIXAHHUSL.
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NEURO OPHTHALMOLOGICAL MANIFESTATIONS IN
PATIENTS OPERATED FOR CEREBELLOPONTINE ANGLE
TUMORS

Vitovska O. P.
Konakh V. M.
Vasyuta V. A.

Department of Ophatalmology, Bogomolets National Medical University
The State Institution “Institute of Neurosurgery named after A.P. Romodanov of AMS of Ukraine”

Abstract. The present article is concerned with the study of neuro-ophthalmological
manifestations observed in patients with cerebellopontine angle (CPA) tumors before surgery and in
early postoperative period. Analysis of visometry with correction demonstrated postoperative
decrease in visual acuity. 67 patients presented with lagophthalmos at the operated side and
biomicroscopy with fluorescein test showed signs of epitheliopathy. 73.1% of patients had reduced
corneal sensitivity in eyes affected with lagophthalmos. Tear production and tear film break-up time
significantly decreased (p<0.05). In early postoperative period, the number of patients with normal
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ocular fundus increased (48.9% versus 42.7% before surgery (»<0.05). More patients presented with
oculomotor disturbances, and in 78.2% of patients, the functional status remained high.

Keywords: Cerebellopontine angle tumors, oculomotor disturbances, tear production, dry eye
syndrome, and corneal reflex.

Introduction. Over the last years, the incidence of brain tumors has been increasing
worldwide, including countries with high standard of living. According to National Cancer Registry of
Ukraine, in 2009 primary intracranial neoplasms accounted for 4.35 cases, in 2010 — 4.71 cases, while
in 2012 — 6.6 cases per 100,000 population. CPA tumors, due to their location, occupy a special place
among other neoplasms because these tumors tightly adhere in the course of their development to
facial and trigeminal nerves and as they grow large, occupy the cerebellopontine angle completely,
squeezing out the cerebellum, brainstem and cerebral nerves [4].

For that very reason, damage of facial and trigeminal nerves during surgery for tumor removal
occurs rather often and results in the development of lagophthalmos and subsequent secondary dry eye
syndrome and neurotrophic keratopathy. CPA tumors account for 12-13% of the brain tumors [1, 3, 4, 5].

Materials and methods. The study included 178 patients (66 men and 112 women) with CPA
tumors treated in 2009-2011 at the hospital of infratentorial tumors of the State Institution “Institute of
Neurosurgery named after A.P. Romodanov of AMS of Ukraine.” All the patients underwent surgery
for removal of CPA tumors. Ophthalmologic examination included measurement of visual acuity with
correction, test for lagophthalmos, assessment of corneal sensitivity according to corneal reflex, and
assessment of oculomotor system, including measurement of functional status by V.M. Zhdanova
(2009) [2] (scores 45-31 reflected relatively high functional status, 30-16 — moderate or good and 0-15
— low or unsatisfactory functional status), biomicroscopy with fluorescein test, determination of tear
film break-up time, and tear production (Shirmer and Jones test).

Results and discussion. All hospitalized patients with CPA tumors were aged 21-70 years.
Sex structure analysis of inpatients revealed higher incidence of CPA tumors in women. In particular,
during the study period 62.6% women were diagnosed with CPA tumors, as compared to 37.4% men.

Among postoperative complaints, the most common were about inability to close eyelid
completely — 67 patients, and eye dryness — 63 patients, which is 37.6% and 35.4%, respectively.
These complaints depended upon the type and specifics of performed neurosurgical intervention.
Lagophthalmos occurred in all the cases of facial nerve damage during surgery.

Inability to close eyelid completely led to signs of eye bulb dryness. Lagophthalmos was
always unilateral and occurred at the side of facial nerve damage.

Increased number of patients with reduction in vision (34.3% versus 30.9%) can be explained by
several factors. Firstly, part of surgically treated patients develop neurotrophic corneal changes that may
result in visual deterioration. Secondly, in early postoperative period patients may have slightly deferred
reactions due to the effect of anesthesia and other medicinal products, which may also impair visual acuity.

Sometimes patients complained about double vision, lacrimation and eye pain.

Blurred vision occurred with lower incidence — in 13.1% of patients versus 24.6% before
surgery. This is due to the decreased number of intracranial hypertension in patients that underwent
surgery for removal of CPA tumors.

Table 1 represents corrected visual acuity data in early postoperative period in patients
following surgery for CPA neoplasms.

According to Table 1, visual acuity decreased in early postoperative period as compared to
preoperative period. This is due to the development of neurotrophic keratitis in some patients since the
deterioration of visual function occurs only in the eyes affected with neuroparalytic keratitis.

Accordingly, following the removal of CPA neoplasms there is seen reduction of visual
function in early postoperative period. Two things account for that: development of neurotrophic
keratitis of various degree of severity and effect of medicinal products and anesthetics on
postoperative patients that results in deferred reactions, which subside with time.

Patients with CPA neoplasms undergo biomicroscopy in early postoperative period for
detailed examination of conjunctiva and cornea. Ocular surface dye with 1% sodium fluorescein
solution was used as a tool to diagnose epitheliopathy.

These patients presented with lagophthalmos at the side of surgery. It should be noted that
dyed areas were located within open eye fissure, contrary to degenerative and inflammatory changes.

The results of fluorescein dying of conjunctiva and cornea in patients that underwent surgery
for CPA tumors in early postoperative period were as follows: scores of fluorescein dying of cornea
and bulbar conjunctiva — 4.92+4.3 and 1.25+1.9, respectively.
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Table 1. Visual acuity data in early postoperative period for patients that underwent surgery
for CPA tumors (n=178)

Period Eye in relation to tumor
ipsilateral contralateral
before surgery after surgery before surgery after surgery
Visual acuity abs.nr. % abs.nr. % abs. nr. % abs.nr. %
1.0 109 61.2 91 51.1 116 65.2 113 63.5
0.7-0.9 51 28.7 52 29.2 46 25.8 46 25.8
0.4-0.6 11 6.2 24 13.5 12 6.7 13 7.3
0.1-0.3 6 3.4 10 5.6 2 1.1 5 2.8
0.05-light sensitivity 1 0.6 1 0.6 1 0.6 1 0.6
Total 178 100.0| 178 100.0 178 100.0 178 100.0

Corneal reflex assessment was mandatory for all the patients in early postoperative period. 72.4% of
patients with lagophthalmos had reduced corneal reflex.

67 patients in early postoperative period had unilateral lagophthalmos occurring at the side of damaged
facial nerve. This manifestation was accompanied at the damaged side by changes in both, baseline and general
tear production, and tear film stability disorder (Table 2).

When comparing the results with the state of eye lubrication before surgery, there was seen significant
worsening of lubrication — reduced tear production (p<0.05) and tear break-up time (p<0.05) values.

Table 2. Eye lubrication in patients with lagophthalmos resulting from facial nerve damage
during surgery for CPA tumor removal

Statistical Test
Patients values Jones Shirmer Tear break-up
(mm/5min) (mm/5min) time (sec)
(M+m) 16.5+0.3 28.5+0.7 18.3+1.2
Reference group n 30 30 30
(M+m) 12.3£1.7 17.2£3.3 12.3£1.9
Before surgery n 178 178 178
With lagophthalmos (M+m) 5.5£3.1 9.2+3.8 4.8+1.9
following surgery n 67 67 67
Pl <0.05 <0.05 p<0.05
P2 <0.05 <0.05 p<0.05

Dynamics of changes in ocular fundus is essential for neurosurgeons as this shows whether the
intracranial pressure decreases successfully in postoperative period. That is why following
neurosurgical intervention in CPA all the patients undergo careful examination of ocular fundus. The
results of examination are given in Table 3.

The number of patients with normal ocular fundus slightly increased in early postoperative
period: 48.9% versus 42.7% before surgery (p<0.05). This is due to the fact that less patients had
papilledema (23.6%), when compared to 29.7% prior to surgical intervention (p<0.05). 27.5% of
patients presented with vascular changes in ocular fundus — retinal angiopathy, manifesting as venous
dilation, arteriostenosis. The number of patients in this group remained the same.

Table 3. Data of ophthalmoscopy in patients that underwent surgery for CPA tumors, in early
postoperative period (n=178)

Period Before surgery After surgery P
Parameters abs.nr. % abs.nr. %
Normal ocular fundus 76 42.7 87 48.9 <0.05
Papilledema 53 29.7 42 23.6 <0.05
Retinal angiopathy 49 27.6 49 27.5 >0.05
Total patients 178 100 178 100

Results of the study of oculomotor disorders in patients that underwent surgery for CPA
tumors are given in Table 4.
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Table 4. Affected cerebral nerves in patients that underwent surgery for CPA tumors, in early
postoperative period

Period Before surgery After surgery

Nerve abs.nr. % abs.nr. %

111 (oculomotor nerve) 4 2.2 6 3.4
IV (forth cranial nerve) 2 1.1 1 0.6
VI (abducent nerve) 7 3.9 7 3.9
v, VI 7 3.9 6 3.4

i, v Vi 9 5.1 11 6.2
Total 29 16.3 31 174

Results of comparison of oculomotor disorders before and after the surgery show that the number of
patients presenting with the said changes slightly increased in early postoperative period (17.4% versus 16.3%
prior to surgery; p>0.05).

Functional status in patients with oculomotor disorders was assessed using special scale proposed by
V.M. Zhdanova [2]. The study analyzed functional status of subjects with oculomotor disorders resulting
from CPA neoplasms according to the table above.

The majority of patients (78.2%) had relatively high status and yet worse than before surgery.

Conclusions. The study assessed ophthalmological status in patients with CPA tumors prior to and
following the surgical treatment — removal of CPA tumor. Patients’ complaints analysis in post- and
preoperative periods showed changes in the incidence of some complaints: 63 (35.4%) patients reported
during ophthalmologic examination eye dryness and 67 (37.6%) patients complained about inability to close
eyelid completely at the side of neoplasm. Nearly one third of patients — 61 (34.3%) - reported deterioration of
vision. Important positive trend is the reduced number of patients suffering from blurred vision — 23 (13.1%)
due to decreased intracranial hypertension.

According to visometry, visual acuity in early postoperative period decreased compared to that
before surgery. The study found development of neurotrophic keratitis of various degree of severity.

In early postoperative period, 67 (37.6%) eyes presented with signs of corneal damage of various
degrees of severity at the side of tumor removal. Such patients had lagophthalmos at the side of surgical
intervention and their biomicroscopy showed areas of epitheliopathy.

73.1% of patients with lagophthalmos had reduced corneal reflex.

When comparing the results with the state of eye lubrication before surgery, there was seen
significant worsening of lubrication — reduced tear production (p<0.05) and tear break-up time (p<0.05)
values, which is indicative of dry eye syndrome progression.

In early postoperative period, the number of patients with normal ocular fundus slightly increased
(48.9% versus 42.7% before surgery (p<0.05). This is due to the fact that less patients had papilledema
(23.6%), when compared to 29.7% prior to surgical intervention (p<0.05).

Results of comparison of oculomotor disorders before and after the surgery show that the number of
patients presenting with the said changes slightly increased in early postoperative period (17.4% versus 16.3%
prior to surgery; p>0.05).

The majority of patients (78.2%) had relatively high status with regard to oculomotor disorders,
however worse than before surgery (p<0.05). Consequently, postoperative period is characterized by poorer
subjective evaluations and deterioration of patients’ functional status.
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IMPOBJIEMbI OHEHKH KAYECTBA
IMATOJIOI'OAHATOMHMNYECKOU JTUATHOCTHUKU B
PECITYBJIUKE KA3AXCTAH

I'punoepz B. b.
Pecnyonuxa Kazaxcman, 20poo Anmamut, Kazaxcmanckuii meouyunckuii ynugepcumem « BILIO3»

Abstract: Currently, in the Republic of Kazakhstan there are no criteria for assessing the
quality of pathology diagnostics. This leads to a lack of a real, functioning quality management system
postmortem studies within pathological institutions / entities, as well as the service itself. A need to
develop standards of postmortem studies and assess their quality.

Keywords: quality of health care, pathoanatomical dissection, quality criteria.

COOTBETCTBEHHO TMpHMKa3za MMHHCTpPA 3APaBOOXPAHCHHS W  COIMAJILHOTO  Pa3BUTHUS
Pecnybnuku Kazaxcran ot 25 ¢eBpans 2015 roma Ne 97 «OO6 yrtBepxkaenun IlomoxxeHus o
JIESATEIbHOCT OpTaHm3auid U (W) CTPYKTYPHBIX TOApa3IeNeHni OpraHn3alnil 3[paBOOXPaHEHUS,
OCYIIECTBIISIOIIIX MaTOJIOT0AHATOMHUYECKYIO JUATHOCTHKY, " [Tpasun MIPOBEICHHUS
MATOJIOTOAHATOMUYECKOTO  BCKPBITHS»  CTAaHAAPTHBIMH  3aJjadaMé  IaTOJIOT0aHATOMHYECKUX
WCCIIeIOBaHNH (TPOBENIEHNE IaTOJIOTOAHATOMHYECKUX BCKPBITUH TPYNMOB U  HCCIEIOBaHUE
OTIepaIOHHO-OMOTICUITHOTO MaTepHaa) SBIsIOTCS:

1) yrouHeHHasi TMarHOCTHUKA 3a00JEBaHHM Ha CEKIIMOHHOM, OIEPAIlIOHHOM M OHOIICHITHOM
MaTepuaie MyTeM MPOBEIACHHUS MAaKPOCKOMHMYECKOTO M MHUKPOCKOMUYECKOTO, a MPH HEOOXOAMMOCTH
0aKTEpUOJIOTUYECKOTO,  BHPYCOJIOIMYECKOT0, OHMOXMMHUYECKOTO U  JPYTHX  JIOTOJHHTEIbHBIX
HUCCIEIOBAHMM;

2) yCTaHOBJIEHHE TPUYMHBI 1 MEXaHHU3Ma CMEPTH OOJILHOTO;

3) MOHUTOPHHI Ka4yecTBa IUATHOCTHYECKOW M Je4yeOHOW PadOThI COBMECTHO C JIEUAIUMU
BpadyaMn TIIOCPEACTBOM COIIOCTABJICHUA KIHMHHUYECKHUX U I1aTOJOIOAHATOMHUYECKHX JOaHHBIX H
JIMarHO30B ¢ 00CYKJICHHEM PE3YJIbTaTOB ¢ MEIUIIMHCKUM MEPCOHAIIOM METUITMHCKUX OPraHu3allni;

4) TmOAroTOBKA W MPOBEAECHHE KIWHHUKO-IATOJOTOAHATOMHYECKHX KOH(pepeHIud B
MEIWIIMHCKAX  OpTaHW3allusX, COBEIIaHWH W KoH(epeHIWid Bpavyed MO CIEeNUATBHOCTH
«Imaroiornyeckas aHaToMus (B3pociasi, JeTCKas)».

Ha Hacrosimem »Tame TpeOGoBaHWS K KayeCTBY MATOJOTOAHATOMUYECKHX HCCIIEIOBAHUIMA
MOCTOSTHHO BO3PacTaloT, MPH 3TOM OCTAIOTCS HEPEUICHHBIMH MHOTHE BOIIPOCHI TI0 OpraHW3alliH
KOHTPOJIS KayecTBa.

B kauecTBe HOPMATHBHO-TIPABOBOIO JOKYMEHTA, PETIIAMEHTHPYIOMIErO JEATEIbHOCTD
opraum3anmii ®  (WIM) CTPYKTYpHBIX  IOApa3felieHuil  OpraHu3aluil  3[paBOOXPaHEHUS,
OCYHIECTBIISIONINX MMaTOJIOTOAHATOMUYECKYI0 JHATHOCTUKY, ¥ TIPOBEACHHE ITaTOIOT0aHATOMHYECKOTO
BCKPBITHS BBICTYIAET MPHUKa3 MHHUCTPA 3APABOOXPAHEHHS W COIMANBHOTO pa3BUTHs PecmyOnuku
Kazaxcran ot 25 despans 2015 roma Ne 97.

JlaHHBII pUKa3 ONpeaeIseT:

— OpraHM3al{I0 JEATCIBHOCTH, 3aJauyd M (YHKIMH IaTOJIOr0aHATOMHUYECKOIro Oropo,
LIEHTPAIM30BaHHOTO MAaTOJOr0aHATOMHYECKOrO U HaTOJIOT0aHATOMHUYECKOTO OTACICHHMIA,

— IpaBuJia TPOBEACHHA IIaTOJOTOAHATOMHUYECCKOTO BCKPBITUA, B TOM YHUCIC B Cliy4dac
MEPTBOPOXKICHUSI, CMEPTH HOBOPOKIEHHBIX U MATEPUHCKON CMEPTH,

— ompeAenseT KaTerOpuu CIIOKHOCTH IaTOJIOTOAHATOMHYECKUX BCKPBITHHA, KaTErOPHUH
PacXOXKJIeHUS KIIMHUYECKOTO M NMaTOJIOT0aHATOMUYECKOTO JUAarH030B, KATETOPUHU SITPOTCHUH.

Bompocs! onieHkr KavecTBa MaToI0r0aHaATOMHYECKOW TUArHOCTUKU U €€ KPUTEPUH B IAHHOM
MpHKa3e He 3aTParuBaloTCs, YTO CO3AaeT MPEIIOCHUTKYA K OTCYTCTBHIO PEATbHOH, (DYHKITHOHUPYIOIICH
CHUCTEMBl MEHEIDKMEHTa KauecTBa  IAaTOJIOTOAHATOMHYECKUX  HCCICNIOBAaHMKA KaK  BHYTPH
MATOJIOTOAHATOMUYECKUX YUPEKACHUN/TIOIPa3ACTICHHIA, TAK K CAMOM CITYKOBI.

OCHOBHBIMH «IIPOJTyKTaMMy I1aTOJIOTOAHATOMHYECKOW JMATHOCTUKU SBISIOTCS (opma No
013/y — «IIporokon (kapTa) MAaTOJOr0AaHATOMHYECKOIO HccieaoBaHus» u ¢opma Ne 014/y —
«HarmpaBnenne Ha TATONOTO-TUCTOJIOTHYECKOE HCCIenoBaHue». J[laHHBIE (OPMBI YTBEPKACHBI
OoQHIMANLHBIM  MPUKA30M MHHHUCTEPCTBA 3JIPABOOXPAHEHHs, HO OTCYTCTBYIOT TIpaBHJIa HX
3aIIOTHEHNS, 1 COOTBETCTBEHHO KPUTEPHH OIIEHKH KaueCTBa.
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J1J1s IOBBITIICHUS KaYeCTBA MATOJI0r0aHATOMUYECKON TUArHOCTUKH HEOOXO0IUMO:

- paspabotka CTaHJIapTOB MPOBEICHUSA MMOCMEPTHBIX u MPIKU3HEHHBIX
MAaTOJIOr0AHATOMUYECKUX UCCIIETOBAHMUIA;

- pa3paboTKa CTaHIAPTOB IPOBEIACHUS KIWHUKO-aHATOMUYECKHX COIOCTABICHUEM C
opranm3anmeri pazoopoB ciydaeB He Toapbko Ha KWJIM wm JIKK, HO M Ha KIMHUKO-
MaTOJIOTOAHATOMUYECKIX KOH(EPEHIIHIX;

- pa3paboTKa CTaHAapTOB OIIEHKH KayeCTBa ITaTOJIOTOAHATOMUYECKUX MUCCIIEOBaHMH.

- pa3paboTka cTaHZapTOB OQGOPMIIEHHS U OINEHKH MEIUIIMHCKOM JOKYMEHTAallud B
MATOJIOTOAHATOMUYECKON CITyKOe.
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THE COPPER-CALCIUM HYDROXIDE DEPOPHORESIS AND
SILVER NITRATE INTRACANAL ELECTROPHORESIS IN
ENDODONTIC PRACTICE: COMPARISON, REASONABLE CHOICE

M. D. Professor Antonenko M.
Cand. Med, science Znachkova O.
Majborodina D.

Ukraine, Kyiv, Bogomolets National Medical University, Dentistry department

The purpose: comparative analysis of the efficiency using intracanal 1% Sol. Silver Nitrate
electrophoresis and the Copper-Calcium Hydroxide depophoresis in patients with destructive forms of
periodontitis that are in multiroot teeth with impassable root canals.

Subjects and methods: We have made analysis of the modern scientific literature about
frequency of using intracanal electrophoresis and the Copper-Calcium Hydroxide depophoresis
endodontic treatment, pharmacological properties of the silver nitrate and Copper-Calcium Hydroxide
.We have treated 48 patients with using therapeutic drugs and direct electric current.

Results: Using intracanal 1% Sol. Silver Nitrate electrophoresis and the Copper-Calcium
Hydroxide depophoresis contributed the reduction of the heart of destruction according to X-ray after
6 months of observations. Comparative characteristics of the two different methods of exposure
constant electric current did not show significant benefits fpr any of the methods (p> 0.05)

Conclusions.: In treatment of the teeth with impassable root canals it is advisable using
intracanal Silver Nitrate electrophoresis and the Copper-Calcium Hydroxide depophoresis. This
contributes the reducing of the destructive changes in the periapical tissues after long term treatment.
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Modern endodontic science can be called the most dynamic part of the development in
dentistry. Progress touched every level of this science, beginning from diagnosis and finishing by
filling techniques for root canals. [2, 3, 13, 14].

However, till today, the percentage of deleted teeth and teeth that require endodontic re-
intervention is quite high [5, 9]. Analysis of the causes of the failures of endodontic treatment led to
rethinking of the value of some of its stages. Also it led to looking for new opportunities to overcome
the barriers [6, 8, 19].

There is a part of patients with limited mouth opening, narrow and curved root canals,
channels of anatomic obstruction, other features of the internal morphology. They require the
exceptional attention of a dentist. These features can be obstacles to a quality of implementation of the
all phases of endodontic intervention even with the help of modern techniques [5, 15, 16].

Improving of the quality of dental treatment with impassable root canals is one of the most
complex and totally unsolved problems of modern endodontics. One of the possibility for additional
medical influence on the flora of the root canal, which is below the free access is intracanal
electrophoresis of drugs and the Copper-Calcium Hydroxide depophoresis.

Materials and Methods:

The group of observation included 48 patients of working age with destructive forms of
periodontitis. 48 multirooted teeth of the upper and lower jaws. Selection of patients was made
according to the inability of the traditional physiological apex formation of root canals (Feature of the
inner tooth morphology, patients with limited mouth opening).

The Treatment was conducted at the Dentistry Department of the Postgraduate Institute of
Bogomolets Medical University and also in Dental Physiotherapy department of the medical center of
Bogomolets Medical University.

Treatment began with traditional endodontic intervention with cone preparation with manual
file system «ProTaper» (Dentsply, USA) . It was done on the possible length of up to ISO 30 and with
the irrigation with 3% solution of sodium hypochlorite . Thereafter patients were divided into two
groups. The first group included 26 patients (54.16%), which during endodontic intervention was
conducted the intra-canal electrophoresis with 1% silver nitrate. 22 patients (45.84%) joined to the 2
groups. These patients were conducted the depoforez Copper-Calcium Hydroxide depophoresis. All
the patients were examined on contraindications to using of electrotherapy methods. And the gave a
consent to the proposed methods of treatment.

For the procedure of intra-canal electrophoresis endodontic file was used as an active
electrode (anode). It was turning with a cotton swab with a 1% solution of Silver Nitrate, which placed
in the cavity of the tooth. It is inappropriate to enter a file with a cotton turundas directly into the
lumen of the makro-canal to avoid leaving microfibers of the wool in the lumen of the canal. Such
residues are rather difficult to be removed from the canal. And instead of therapeutic effect the re-
infection can be achieved And it will lead to further violation of adaptation of endohermetic to the
walls of canal. According to its physical properties an electrical current flows through the lowest
resistance. This is why it simultaneously impact on all micro-canals of multirooted tooth. Indifferent
electrode was placed on the forearm of the right hand. An amperage during the procedure depended on
the patient's feelings, but it was not more than 1 mA, exposure time— 10 minutes. The number of
procedures per treatment— 3 (daily or every other day). Root canal obturation were held by
endohermetic , which is based on epoxy resins «AH-Plus» (Dentsply, USA). It was used with gutta-
percha by lateral condensation technique.

The algorithm of depophorezis includes an additional extension of the root canal in coronary
part to create the store of the Copper-Calcium Hydroxide.. Copper - Calcium hydroxide with a
consistency of a thick cream was moved in the canal using the rotary paste filler. The negative
electrode was immersed in the channel to a depth of 4-8 mm. The positive electrode was placed on the
cheek and the current were supplying till the appearance of the patient's feeling of heat in the area of
root apex. The current was constantly increasing during the procedure. . During the each session we
should be ensured that the passage of 5 mA per channel were provided. It was controlled by a special
device. In each channel the procedure is carried out separately. The treatment course consists of three
sessions with an interval of 7 days.

After the last procedure canals were filled by atatsamit — an alkaline endohermetic that
contains copper, which is a part of depophorezis

The procedures of intra-canal electrophoresis and depophorezis were conducted on a small
physiotherapy complex «ScorpionDentalOptima» manufactured by «OpticaLaser» (Sofia, Bulgaria).
The certificate of registration number is 5235/2006 of 18 July. . The presence of the counter of electric
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current, which is a fundamental for a depophorezis complex «ScorpionDentalOptimay in comparison
with other physiotherapy devices gives the privileges for using it.

The results of treatment was evaluated by the number of complaints of patients, presence of
inflammation exacerbations, discoloration of a coronal part of tooth and X-ray signs of reducing the
degradation of bone tissue immediately after root canal filling and after 6 months. The results of
treatment were compared between the two groups of patients.

Results and Discussions:

The therapeutic effect of intra-canal electrophoresis is present due to, on the one hand, the
field of direct electric current and on the other, the action of injected drug ions. The effect of DC field
and pharmacological action of the drug are not limited only by macro-canals. It also spreads on the
dentinal tubules,through which a current and the medicines with ions penetrate into the periodontal
area , to the area of bifurcation and marginal periodontium. The beneficial physiological effect of the
galvanic current on periapical tissues is shown in improving metabolism, acceleration of blood flow
and lymph circulation, strengthening of tissue metabolism. The formation of high local concentration
of the drug promotes a more rapid elimination of inflammation and stimulates a regeneration process
[4, 11]. Thus the likelihood of an occurrence of adverse reactions and sensitization of the patient are
significantly reduced.

In a case of electrophoresis with a solution of silver, the active electrode is an anode. During
these procedures, the metal electrode which is places in the tooth undergoes by the electrochemical
anodic dissolution. And as the resut of this is that metal compounds penetrate to surrounding tissues
that provide antibacterial and curative effect. Besides this the anode electrode space formed an acid,
which can cause dissolution of hydroxyapatite in tooth root dentine. It leads to the release of calcium
ions. Insoluble, slightly soluble and poorly soluble compounds of silver and calcium appear as a result
of electrochemical and chemical processes in the root of the tooth. Metal salt lining the walls of the
root canal, filling the micro-canals, obturating them penetrate to the dentine of the tooth root.[7, 8].

The main drawback of the intra-canal electrophoresis is an absence of objective quality
criterias of treatment. And the other is in the impossibility to provide a guarantee for a long-term endo-
treatment and appearance of discoloration of the coronal tooth. The additional visits for
electrophoresis increase the duration of treatment and increase the overall value of its.[4, 6 ].

Copper-calcium hydroxide, which is the basis of depophorezis, is a stable equilibrium system.
The active substance is highly bactericidal ion of copper hydroxide [Cu (OH) 4] 2- ion and highly
bactericidal colloidal copper hydroxide [Cu Il (OH) 2] > 1000 [12].

Bactericidal activity of Copper-Calcium Hydroxide, is due to a combination of mechanisms,
including proteolytic effect of OH-ions, destruction of microorganisms proteins by Hydroxo-Cuprate,
by removing Sulfur from Amino-acids, disintegration of cell membranes and spores as a result of
destruction of poly- and amino saccharides.[10, 18].

One of the important properties of Calcium-Copper Hydroxide is the ability to change the
state of its components depending on the pH of the environment The content of the canal during
depophorezis has a strong alkaline reaction, so Hydroxo-Cuprate ions are in dissolved form. The ion
of Hydrokso-Cuprate is collapsing and fallouting in the sediment in the form of copper hydroxide-II -
Cu (OH) by an electric current. It promotes the formation of so-called "copper plugs” that reliably
obturate all the outputs on the root surface of the apical. Further there is the additional sealing
entrances to the tubules as a result of the reossification that stimulate copper ions [1, 6, 12].

During the treatment an amount of copper that enters into the body, is below than the required
daily dose of consumption and therefore there is no danger from the point of view of toxicity [4, 7].

The method of depophorezis is also not without any drawbacks that may limit its widespread.
The technical difficulty of the procedure, a significant material cost of the starter kit for depophoresis,
a clear depending on the endohermetic, duration of procedure in the dental chair lead to the increasing
of the cost per treatment. A significant part of time between conducting the procedures reduces the
motivation of the patient to this type of therapy. Also possible development of discoloration of coronal
part of tooth [6].

The results of the first group of patients was done immediately after the treatment. It is that no
complaints were registered in 24 patients (92.31%) and in 100% of patients a discoloration of the
coronal tooth were recorded. The control X-ray after root canal filling showed a satisfactory obturation
of the root canals. The results of clinical observation after 6 months of no complaints stated in 22
patients (84.61%), worsening of inflammation on clinical grounds—in 4 patients (15.38%). By the X-
ray signs the reduced of the focus of destruction were found in 23 patients (88.46%).
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Among the patients of the second clinical group after treatment no complaints registered in 20
patients (90.91%), 85% of patients marked discoloration of the tooth crown A control X-ray after root
canal obturation showed a satisfactory obturation for accessible part of root canals. During the
observations after 6 months no complaints were found in 19 patients (86.36%), a presence of the acute
inflammation by the clinical signs were found in 4 patients (18.18%). By the X-ray signs a reduction
of the area of destruction were found in 19 patients (86.36%). Comparative characteristics of treatment
results using two different methods of exposure by a constant electric current did not show
significant benefits of any method (p> 0.05).

Conclusions:

The expediency of combining the medications with the influence of physical factors during the
treatment of multi-rooted teeth with destructive forms of periodontitis, with rugged root canals is due
to the inability of high-quality implementation of all phases of endodontic intervention to
physiological apex of the tooth root and the needs for additional medical effects on the flora of the root
canal, that is located outside the area of free access.

The use of intra-canal electrophoresis with 1% solution of Silver Nitrate and Copper-Calcium
Hydroxide depophorezis help to reduce destructive changes in peryapical tissues after long term treatment.

A rational using of therapeutic physical factors during endodontic intervention provides a
strict differentiated choice of the type of physical energy and specific methods of its usage. No doubt
that in the near future, the implementation of new methods of physiotherapy in endodontic will be
continued, which is encouraged by the achievement of medicine, physics and technology.
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ALGORITHM OF DIAGNOSIS EATING DISORDERS AND
NUTRITIONAL STATUS IN PATIENTS WITH
NONALCOHOLIC FATTY LIVER DISEASE, OBESITY AND
HYPERTENSION

Dm. G. D. Fadienko
Ya. V. Nikiforova

Ukraine, Kharkiv, ST «L.T. Mala National Therapy Institute of NAMS of Ukraine»

Abstract. Eating behaviour disturbance is the long-term process. Various factors can result in
changes of EB and its disturbances. The study of the contribution of the EB in the etiopathogenesis of
nutrition-related pandemics of the XXI century as non-alcoholic fatty liver disease, obesity,
hypertension is relevant. At the present stage is being actively seeking screening methods timely
diagnosis of EB and NS, that would constitute a non-invasive, inexpensive, with a minimum of
contraindications and allow objectively and accurately assess the presence or absence of disturbances
in the power supply and if available - to conduct timely and adequate their correction.

Keywords: eating behavior, nutritional status, non-alcoholic fatty liver disease, obesity,
hypertension, Bioimpedance.

Introduction. Eating behaviour (EB), including a preference for the consumption of certain
types of products, methods of their preparation, the mode and frequency of food intake plays a
significant role in changing the nutritional status (NS) - a set of indicators that reflect the actual value
of the preceding actual supply the body's needs. Long-term eating disorders lead to violations in the
NS, which clinically manifested in the development of chronic non-communicable diseases (CHND).
The study of the contribution of the EB in the etiopathogenesis of nutrition-related pandemics of the
XXI century as non-alcoholic fatty liver disease (NAFLD), obesity, hypertension (H) is relevant, not
only because of the medical, but also a socio-economic factor (marked increase in the population of
diseases of working age). [4] Therefore, at the present stage is being actively seeking screening
methods timely diagnosis of EB and NS, that would constitute a non-invasive, inexpensive, with a
minimum of contraindications and allow objectively and accurately assess the presence or absence of
disturbances in the power supply and if available - to conduct timely and adequate their correction.

Among the study NS methods are the most common measurement of anthropometric
parameters (body mass index (BMI), waist circumference (WC), hip circumference (HC), the ratio of
WC/HC), the measurement of subcutaneous fat folds. Determination of BMI to diagnose overweight
(IMT>25kg/m2) or obese (IMT>30kg/m2), the definition of WC/HC allows you to diagnose
abdominal obesity. This, in turn, allows you to determine the prognosis for an individual patient
regarding CHND development risks (the ratio of WC/HC > 0.85 increased risk of insulin resistance
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(IR), NAFLD, H, diabetes, and others.) [5]. Measurement of subcutaneous fat folds is very informative
and objective indicator of health status, and is used in health care facilities during the screening.

The above diagnostic methods allow to calculate basal metabolic rate (BMR) patients - the
intensity of the metabolic processes in the absence of exercise, when energy consumption is aimed
only at the basic needs: to maintain body temperature, breathing and heartbeat. The advantage of the
above research methods of the NS is that they are available to use at all levels of care for patients with
obesity or comorbidity pathology. However, their use is limited only by the identification of
overweight and obesity as indicators of violations of the NS.

More informative and modern method to study the characteristics of the individual NS is
Bioimpedance (Bioelectrical impedance analysis, BIA), or Bioimpedance analysis - a common method of
determining the composition of the human body by measuring the electrical resistance in the tissues.
Bioimpedance is considered a more accurate method than the BMI calculation, WC/HC, so it takes into
account not only the height and weight, but also the ratio of fat and lean mass. The method allows to
differentiate the presence of adipose tissue (both general and visceral adipose tissue (VAT)) and big-boned
body structure. It is an advantage of the method makes it possible to diagnose the metabolic risks in
patients with BMI<25kg/m2, in contrast to the above methods of diagnostics of violations of the NS.

Specially designed computer program, which is equipped with a Bioimpedance device,
quantifies the prevalence of a particular type of tissue in the human body, expects BMR, excluding
errors in the calculation of the possible BMR mathematical method manually. Additionally, BIA
allows to determine the water content in the body, located in a bound (cell) and free (extracellular)
state (blood, lymph, etc.). The method helps reveal excess fluid in the body in the form of edema and
local accumulation of fluid (ascites, pleural effusion, bursitis, etc). This is another advantage of the
method for patients with comorbid disorders NAFLD, obesity and H, which allows you to diagnose
fluid retention in the body at the preclinical stage and to conduct a timely correction of therapy.

The most common and affordable method for studying the characteristics of EB is
questioning. Dutch questionnaire DEBQ (Dutch Eating Behavior Questionnair) identifies three types
of violations EB: externalities, the emotion and the restrictive and degree severity. Despite the
availability and simplicity of the method of diagnosis, only a few studies conducted EB obese patients
[1,3] and H [2]. Research EB and its connection with the changes in the NS patients with NAFLD, H
and obesity have been conducted.

On the basis of ST «L.T. Mala National Therapy Institute of NAMS of Ukraine» in the
framework of the research work Ne0113U001139 we conducted a survey whose purpose was: to study
features of EB, NS in patients with NAFLD and H in combination with abdominal obesity with the
help of non-invasive diagnostic methods.

Materials and methods. A total of 90 patients (42 men and 48 women) with NAFLD, H and
obesity that the main group. Patient age averaged (52,4 + 0,96) years. The control group consisted of
35 healthy people. All patients underwent a survey using the questionnaire DEBQ to determine the
type of EB and further developed for the purposes of this study, a questionnaire study on the NS. All
patients were determined by anthropometric measures: height, weight, BMI ((kg)/height m?), WC and
HC (cm), WC/HC, carried out on the unit Bioimpedance OMRONBF-511 and NS score according to
WHO recommendations.

Results and discussion. It was found that patients with NAFLD in combination with H and
obesity there are three types of violations EB: externalities, the emotion and the restrictive with a
significant prevalence of externalities such as EB and emotion and restrictive (52%, 28,8% and 19,2%,
respectively). The degree of externalities such as EB also significantly higher at 4,9 (3,9;5,0) points
compared to the severity of the emotion and restrictive (2,9 (2,6;3,9) and 1,2 (1,0;1,2) points,
respectively). Moreover, women severity externalities type EB was significantly higher (p = 0,001)
than in men, whereas in men the greatest degree of severity has a restrictive type of EB (p = 0,043). It
was revealed that externalities type of EB is the most unfavorable regarding violations in the NS.

In the group of patients who use fat more than 100 g/day significantly higher degree of
externalities such as EB, compared with patients who ate less fat 100 g/day (P<0,05). Similar exponents of
externalities such as the severity of the EB obtained in respect of fruit consumption. Patients who consume
sugary drinks and salt more than 5 g/day had significantly higher severity of externalities and the emotion
of EB in comparison with patients who do not drink sugary drinks (p <0,05).

When comparing the dietary habits in males and females revealed differences in the amount of
use of different kinds of products: fats, carbohydrates, vegetables and fruits (p = 0,047). Men who
consume large amounts of fat (n = 36), compared with men with a lower consumption of (n = 6)
showed a significant increase in BMI - 31,8 + 0,6 and 25,4 + 2,9, respectively (p = 0,004), an increase
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WC - 100,4 + 9,9 and 93,9 = 9,9 cm (p = 0,034) and an increase HC - 104,8 + 6,4 and 101,4 + 4,6 cm
(p = 0,045). In men, the relationship obtained with the use of fat average force BMI: r = 0,445 (p =
0,04) and the relationship with the use of fat WC and HC was r = 0,330 (p = 0,03) and r = 0,296 (p =
0,05), respectively. In women, the amount of fat intake had no effect on BMI, WC, HC, WC/HC. Men
ate less fruit and vegetables than women (p = 0,042), the amount of consumed fruits and vegetables
did not affect the index of BMI in men. Women who consumed up to 100 g/day of vegetables and
fruits (n = 28), BMI was lower in comparison with women who consumed fruits and vegetables to 400
g/day (n = 20) - 26,9 + 4,6 and 34,9 + 5,4 (p = 0,044), respectively.

Patients in the control group (n = 35) revealed externalities type EB (n = 6) in 17.1%, whereas
82.9% (n = 29) EB violations have been identified. Patients in the control group with the type of
externality EB often did not use the breakfast, we had a 2-3 - one-time meal and a more than 6-hour
interval between meals, which is a risk factor violations of the NS in the future with the possible
subsequent development of metabolic disorders and CHND.

When calculating the BMR patients using the formulas recommended by the WHO, the
following data: BMR in the study group was 1670 (1450; 1800) kcal, in the control group - 2200
(1880; 2860) kcal. According to BIA BMR patients of the main group (n = 80) - 1460 (1300; 1720)
kcal. These rates are lower than in the calculation of the BMR WHO formulas. Middle calorie actual
power (AP) according to the questionnaire for the study of the NS core group exceeded 3,000 kcal (for
externalities such as EB - 3400 (2958; 3850) kcal, for the emotion-type EB - 3200 (2800; 3950) kcal
for restrictive - 3100 ( 2600; 3730) kcal). Patients control without violating EB calorie AP group
corresponded to daily energy expenditure (1880 (1780; 3220) kcal and 1890 (1700; 3020) kcal,
respectively) according to the WHO formula, the corresponding figures were obtained during the BIA
(1860 (1800; 3100) kcal and 1900 (1860; 2890) kcal, respectively).

Conclusions. Studied types of EB violations, including in patients with NAFLD, H and
obesity externalities type predominates significantly. In all groups with three types of violations
detected EB most patients (86%, 80% and 76%, respectively), which are abused fats, salt and sweet
drinks. The study of the NS patients with NAFLD, H and obesity showed that eating large amounts of
fat in men is associated with an increase in BMI (p = 0,004), WC (p = 0,034) and HC (p = 0,045)
index WC/HC (p = 0,03).

The prevalence of externalities such as EB in the study group correlated with abdominal
obesity and is more commonly associated with disturbances in the NS. That confirms the need for
greater use of DEBQ questionnaire in clinical practice for early diagnosis of EB and its correction for
primary and secondary prevention of NAFLD, and associated diseases.

The results of our study showed that the use of BIA is more informative and reliable for the
study of the NS patients with NAFLD, H and obese or overweight (BMI >25 kg / m2), while for
patients with BMI <25 kg/m2 in the absence of the possibility of BIA BMR can be calculated
according to the WHO recommendations.

Nowadays EB is estimated not only as lifestyle component, directed to the satisfaction of
physiological and psychologic needs including: choice, ways of cooking, meal, nutritional condition
and food influence for whole organism, but also as a weighable independent component of risk
factors of chronic noninfectious diseases. In the future, we plan to continue investigating the
relationship of different types of EB with metabolic indicators, as well as learning correction value of
EB in patients with comorbid pathology of the patients.
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U3YUYEHUE ®U3NKO-XUMUYECKUX CBOUCTB I'EJISA
HoJA YCJIOBHBIM HA3BAHUEM "AHTUKAHIAUIA"

Ylepoucéexosa y. B.
lﬂamxaee Y. M.
2JKypasens H. A.

1 N N -
Kazaxcman, 2.Anmamut, Kazaxcxkuii Hayuonanonviii Meouyunckuii Yuueepcumem um. C. /1. Acghenousnpoea
2YKpauHa, 2. Xapwvxoe, Hayuonanvuwviit @apmayesemuueckuii Yuueepcumem,

Annomayusa. B oOaunou pabome npugedeHvl pe3yibmamvl U3yyeHus Hadyxaoueu
cnocobHocmu  6blcoKOMOoNeKyIApHblx coedunenu (BMC), a mak owce usyuenus pacmopumocmu
akmusHo2o papmayesmuyeckoeo  unepeouenma (ADHU). Ilpu smom Ookazana He0OX00UMOCMb
Ppaspabomxu HOGbIX NeKAPCMEEHHBIX POpM ¢ Haubonee YO08NemEOPUMENbHIMU MEXHOL02UYECKUMU
ceoticmeamu.

Knroueswie cnosa: cmpykmypoobpazosamens, pacmeopumocme, kapoonon mapku Ultrez 20,
OuUMeKcUd, NPONUNEH2TUKONb, — BbICOKOMONIEKYAPHbIE  COCOUHEHUs, PeOKOCulUmble — AKPULOBble
noaumepuvl, memoo mepmoepagumempuieckoco anamuza (TI'A), Na-kapboxcumemunyenntonosa,
Habyxaiowas cnocooHocmo.

Beenenue

B mocnennee mpecsaTuieTHe B TEXHOJIOTHHU JIEKAPCTBEHHBIX (DOPM CTaM MIUPOKO MPUMEHSTHCS
peaxocmmTeie akpuioBble noiumepsl (PAII), maOorme m3 xotopeix mox Ha3BaHmeMm KapOGomepsl,
BKJIIOUEHBI B 3apyOeskHbIe (hapmakorneu [1, 2].

Bonbmoit uatepec k PAII 00yclIoBiIeH LIEHHBIMH CBOMCTBAMHM UX T'eJICii: BEICOKOH BSA3KOCTHIO
IPY HU3KHUX KOHIEHTPALMAX, 3HAUUTEIBHON SMYJIBIHPYIOUIEH W CYCHEHIAUPYIOUIEH CIIOCOOHOCTHIO,
oOecriedeHnEM BBICOKOH OHOIOCTYIMHOCTH M NPOJOHTUpymomero 3¢dekra, BO3MOXHOCTBHIO
UCIIOJIb30BaHMUs B OOJNBIIMHCTBE BHUJIOB JIEKAPCTBEHHBIX (OPM, 3HAYUTENFHOHW OHoaaresuet,
OTCYTCTBHEM  DPa3Ipa)karoIUX CBOWCTB, MHKPOOHOJIIOTHYECKOW YCTOMYMBOCTBIO, yIOOCTBOM
IIPUMEHEHUS,, COBMECTUMOCTBI0 CO MHOTHMMH TPYIIIaMHU JIEKapCTBEHHBIX BEIIECTB M Jp. Baxknoe
3HaueHWe WrpaeT W HU3Kasg ctouMoctb PAIl mo cpaBHeHHIO ¢ APYrMMH OCHOBOOOPA3yIOIIUMHU
BCIIOMOTATeITHBIMHY BetecTBamu [ 1, 3, 4].

B nactosmee Bpemst PAIIl mcronb3yloT mpu NMpOW3BOJACTBE Telied, IMYJIbCHH, CYCHEeH3H,
TabIIeTOK, 0P TAILMOIOTHYECKUX TIpenapaToB u ap. [5-10].

BecpMma akTyanpHOUM W MEPCHIEKTHBHOW 007acThi0 MpuMeHeHuss Maszed PAIL MoxeT SIBHUThCS
WCIIONb30BaHNE WX MPHU HW3TOTOBJICHHWH JIEPMATOJOTHYECKHUX TeJe, MIMPOKO BCTPEYAIOIIUXCA B
petienType GOJBIIMHCTBA MPOM3BOACTBEHHBIX anTek Kaszaxcrana [11]. Hambonee wacto mpu 3ToM
UCIIONIB3YIOTCS ~ OCHOBBI ~ COIEpXame  MeTWiuesuironody U Na-kapOOKCHMETHILEIITION03y
oOnamaronIe  pSIOM  OTPHIIATENBHBIX  CBOWCTB: HApyIICHHWEM MHOTUX  (YHKIMA  KOXW,
AIUIEPIH3UPYIONIMM M CCHCHOMIM3UPYIOIMM JieiicTBreM [12 - 14].
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B cBs3u ¢ 3THM, akTyanbHa pa3paboTKa TEXHOJOTHMHU MONyueHHs U aHanuza reneil PAIL dro
MIO3BOJIUT 3HAYUTEIILHO MOBBICUTH KA4eCTBO U 0€30MACHOCTh MSTKUX JIEKAPCTBEHHBIX (JOpM, CHU3HUTH
UX CTOUMOCTb, YIYYIIHTh YCIOBUS TPY/a.

Mens nccnenoBanus

PazpaboTka cocTaBa ¥ TEXHOJOTUHU MONYYEHHSI CTAOMIBHBIX M BBHICOKOI()(EKTUBHBIX MSTKUX
JIEKApCTBEHHBIX (HOPM C TIPOTHBOTPUOKOBBIM JCHCTBHEM.

JKcnepuMeHTAIbHAS YaCTh

H3zyuenue nabyxaroweiri cnocobHocmu  8blcOKOMONEKYIApHblx  coedunenuii (BMC) unu
pedKocuumsix akpuiosvix noaumepos (PAII).

Nzyuenne mporecca HaOyxaHUs CTPYKTypooOpa3oBaTeist SBISIETCS HEOOXOAWMBIM 3TalioM
paboTHI, TaK KaK OT CIOCOOHOCTH TMOJMMepa K HaOyXaHUIO 3aBUCAT CBOWCTBA T, a TAKKe BOZMOKHOCTh
Pa3paboTKU TEXHOJIOTHYECKOT0 TPoIiecca ¢ ONTHMATIBHBIME TEXHOJIIOTMIECKUMH MapaMeTPaMHL.

s pa3paboTku OCHOBHI Tensi ObLIM BBIOpaHbl deThlpe Mapku PAIl mam BMC. Ilpum
UCCIICIOBAHUM  TIpoliecca  HalOyxaHus  00pasioB MEMUYETTION03bL (MII) wu Na-
kapOokcumeTmeoino3sl  (Na-KMLI) B maHHOW cucTeMe pacTBOpUTEICH MOIydaluch 0Opasiibl
reieif, oOiagalouIe HU3KOH CTerneHblo HaOyXaHWs, IO3TOMY B JalbHEHIIEM, B KadecTBE
CTpyKTypooOpa3oBaTeneli uccienoBaiuch nath Mapok PAIT wnmun BMC. CriocoOHOCTh HOJIMMEPOB
HaOyXxaTh B BHIOPAaHHOIN CHCTEME PACTBOPHUTENCH OLICHUBAIM IO TMPEICIBHON CTCICHU HaOyXaHHS
(Pucynok 1) [15-20].
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Puc. 1. Kunemuueckue npogunu nabyxanus PAII ¢ cucmeme pacmeopumeneii:
Humexcuo (AMCO)-Iponunenznuxons (I1I)-600a (1:4:1): 1 - Kapbonon Ultrez 20; 2 - Flogel
700; 3 - Kapbonon 941; 4 - Mapc 06, 5 - Apecnon.

H3yuenue pacmopumocmu aKmueHo20 dapmayesmuyecKozo unepeouenma  (ADH).
W3BecTHO, 4TO HaMOONBIIMKA TepameBTHYECKHH 3((deKT aeicTByroliee BEIECTBO NPOSIBISET B
PacTBOPEHHOM COCTOSIHUH, ITPH BBEJIEHUH €TO B OCHOBY Telsl.

B cBmu ¢ 3THM, MHTEpec TpENCTaBisIM MCCienoBaHus 1mo pactBopuMoctd ADU B pasHbIx
PacCTBOPUTENSX TIPH TTOBBIIIIEHIH TEMIIEPATYPHI HA CTAIMH HarPEBaHMsI pacTBOPA JIEKAPCTBEHHOTO BEIIIECTRA.

Meronom TepmorpaBumeTpuueckmii aHanmmza (TI'A) wmccrnemoBamy BiMsiHME TeMIiepatryp Ha
crabunbHoCcTE ADPH ¢ TIO3UIMK BO3MOXKHOTO H3MEHEHUS €10 CTpYKTYphI B mHTepBaie ot 0 °C mo 250 °C.

B xone m3yuenus tepmoycroitunBoctn ADU mokazaHo, 4TO MPHU Pa3IUYHBIX TEMIEpaTypax
HabmogaeTca motepss Maccel JIB, oTnmuaromiascs OT MEpBOHAYANBHOW €ro Macchl: TakK, IpH
temneparype 55 °C - 5%-s morepst, mpu temnepatype 80 °C - 10%-st motepst maccst AOU u ipu 155
°C - 50% morepst. ITpu 250 °C nacrymaer 100%-s gectpykiuus ADU.

B pesynbrare naHHBIX HccnenoBaHuil BeisiBIeHO, uTo AMDU mpossiger ycTOHYMBOCTH B
obnactu emmeparyp ot 0 °C mo 220 °C.

A Taxoke npH BEIOOpE PacTBOPUTEIS ObLiu NPUHAMbL 60 BHUIMAaHUE CIIEAYIOIINE KPUTEPHH:

1) pacTBOpuUTENH HE AOJDKEH 00JIaAaTh TOKCHYHBIM U Pa3ApakalolIuM JACHCTBHEM;

2) pacTBOp HE JODKEH BCTYNAaTh B XHMHYECKHE B3aMMOJICHCTBUS C ACHCTBYIOIIUM
BEIIECTBOM.

CoenuHeHusIMH, HauOoNee OTBEYAIOIIMM OTHM TpeOOBaHHAM, SIBISIOTCS IOUMEKCHUA U
IPOMUJICHIJIUKOJIb.
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PactBopumocts AU mpoBogunu no meroauke '@ PO Xl, Bemmyck 1, ctp. 175, B uncThIX
pactBoputensix AMCO, III' u Boga oummenHasi, a B OuHapHbix cMmecsx: IMCO - III" - Boga ¢
Pa3IMIHBIMUA COOTHOIICHUSIMH KOMITOHEHTOB [15, 21-26].

Pe3yabTaThl 1 UX 00CYy:KIeHUE

Pesynemamuor  uzyuenua nabyxaiowei cnocobHocmu  8blCOKOMONEKYIAPHBIX COCOUHEHU
(BMC) unu peoxocuumeix axpunosvix noaumepos (PAII).

[lonmy4eHHbIe naHHBIE TOKA3aJId, YTO CIOCOOHOCTH ITOJMMEPOB HA0YXaTh 3aBUCHUT OT MPUPObI
pacTBOPUTEIIL.

B mporecce nuccnenoBanusi COCOOHOCTH K Ha0YXaHHUIO HOJIMMEPOB MOXHO CHEJIaTh BBIBOZ,
YTO CKOPOCTh IOCTHKEHHS TPEICIbHOW CTereHu HaOyxanus it kapOomoma mapku Ultrez 20
npeBbIaia CKOPOCTH JOCTHKEHHUS TPeIeIbHOM cTenenu Habyxanust 1t mapok Flogel 700, Carbopol
941, Mapc 06 u Apecniona [15, 17, 19, 20].

C y4eToM MONy4eHHBIX Pe3yJIbTaTOB, HAaMH BbIOpaHa cucrema pactBoputeneit JJMCO - 11T -
BOJIa B COOTHOILICHWH KOMIIOHEHTOB 1:4:1, B KadecTBe CTPYKTypooOpa3oBaTelsi KapOOMon MapKu
Ultrez 20.

Pesynomamor usyuenusi pacmopumocmu axmugHo2o Gapmayesmuiecko20 — uHzpeouenma
(ADH). Tlony4yenHble nanHble Moka3ai, 4yto ADU He pacTBOpHM B BOJE OYHUIICHHOMN, PACTBOPUM
IMCO, IIT", 6unapubix cMecsx JMCO - TII' ymepeHHO W Majio pacTBOPHM, a B TPOHHBIX CMECSX
JAMCO - I1I'- Boja B pa3HbIX KOHIIEHTPAIHUAX MaJIO U XOPOILIO PACTOBOPHUM.

OnHako, pyu HarpeBaHuM Ha BojsHoU Oane pactBop ADU B Tpoitabix cmecsax JMCO-IIT -
Boma (1:4:1 m 1:5:1) orMedanmoch yIWYIIEHHE PACTBOPHMOCTH W OOPa30BHIBAIHCH yCTONYMBHIC
pactBopsI (Tabnuma 1) [15, 22, 24, 25, 26].

Tabnuna 1. PactBopumocts ADU B pa3iaudHBIX paCTBOPUTEISNX

KommaectBo pactBoputens (T),
HanmenoBanue CooTHolIeHHE
Ne ACTBODHTENCH acTBopuTenei | TOWELIEro Ha pacTBopennue [Ipumeuanue
pactsop pacTrop 1 1. ADU
1 Boga ounniennas - - He pactBopum
2 r - 10,0 PactBopum
3 JAMCO - 20,0 PactBopum
4 JIMCO - IIT" 11 10,0 YMepeHHO pacTBOpUM
5 JIMCO - IIT 12 20,0 Mao
pacTBOpUM
6 JMCO - 1T’ 1:3 30,0 YMepeHHO pacTBOPHM
7 | IMCO - IT - Bona 1:3:1 400 Mao
pacTBOpUM
8 |JAMCO -IIT - Boga 1:4:1 50,0 Xopo1io pacTBOpUM
9 | AMCO -III - Bosa 1:5:1 60,0 XOopolIo pacTBOPUM

Kak nokaspiBaeT pe3ynbTaThl JaHHOM TaOHIbl, uyTo cuctema pactopureneit JJMCO - I1I'-Boaa
(1:4:1) sBnseTcs Hanbosee ONTUMAIBHON Kak Jy1s pacTBopeHnss ADU, tak u 11t HabyxaHus OIMMeEpa.

BriBoabI

C ydetoM (UBHMKO-XMMHUYECKHX CBOWCTB Tens momoOpaHa ONTHUMalbHAs CHUCTEMa
pactBoputreneit  JIMCO-III'-Boma (1:4:1 wu 1:5:1), oOecmeumBaromiass pacTBOPEHUE TeNI U
Ha0yXxaeMOoCTh ITOJIUMEDA.

Hcxons w3 crocobHOCTH K HaOyxaHHWIO, KaK B Ka4eCTBE CTPYKTypooOpa3oBaTeisi BhIOpaHa
mapka BMC unu PAII (kap6omon Ultrez 20).
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Ykpauna, /Ilnenp, I'Y «/[nenponemposxan meouyunckan akaoemus M3 Yxkpaunuiy,
Kaghedpa meOuyuHcKkou ouonozuu, apmakozHozuu u GOmaHuKu

Abstract. The paper presents data on the morphological changes in the lungs of smokers with
chronic obstructive pulmonary disease and without it, which testify that smoking affects all structures
of the lungs, causing inflammation, impaired microcirculation, mucosal fibrosis of the large and small
bronchi. Herewith, a number of changes in the bronchi is irreversible even after smoking cessation.
Chronic obstructive pulmonary disease is a global challenge for the world, mainly caused by cigarette
smoking, ranking fourth among prevalent causes of disability and mortality in the developed world
and its incidence is increasing. Obstructive processes associated with smoking, cause remodeling of
the airways, accompanied by luminal narrowing and increase of bronchial wall thickness, and
pulmonary vascular remodeling underlies pulmonary hypertension with abnormal proliferation of
smooth muscle cells of pulmonary arteries being part of it. There is also the destruction of the
parenchyma. The above mentioned processes are accompanied by accumulation in the airways of the
mucosal mast cells actively expressing interleukins (IL-17A), which trigger the production of various
cytokines. This stimulates the appearance of a complex of inflammatory reactions in the respiratory
system. The appeared reactions are enhanced under the influence of the cigarette smoke, inducing
further damage to the lungs. Smoking is also associated with goblet cell hyperplasia in the airways
and increase of the level of carcino-embryonic antigen in the serum, this increases the risk of cancer
in smokers. Pulmonary histiocytosis of the Langerhans cells is revealed, which is a rare histiocytic
disorder, affecting exclusively lungs of smokers.

Morphological studies using bronchial biopsy specimens are of great importance for timely
diagnosis and choice of treatment tactics for chronic lung diseases.

Keywords: smoking, morphological changes of the respiratory system.

XpoHuueckass oocTpykTHBHas Oosie3Hb Jerkux (XObJI) u OponxuanbHas acTMa SIBISIFOTCS
pacrpocTpaHeHHBIMH XPOHHUUYECKUMHU 3a00yeBaHMsAMH AbixaTenbHbIX myTteid. XOBJI npencrasnsiercs
r100JIbHOW MHMPOBOM MpoOJIEMOH, KOTOpas, IJIaBHBIM 00pa3oM, BbI3BaHA KypeHHEM CHIrapeT M
SBJISIETCSl YETBEPTOl HamboJee paclpoCTPaHEHHOW NPUYMHON HWHBAIMAM3AIMM W CMEPTHOCTH B
Pa3BUTHIX CTpaHax, €€ pacIpOCTPAHEHHOCTh Bo3pacTaer [14].

PemonenupoBanue B BIXaTENbHBIX MYTSIX OMHCAHO MPH OPOHXWATBLHOW acTMe, KOppemsius
o0OHapyeHa MeX]ly YBEINYCHUEM CYOIMUTEINaIbHOr0 KOJUIareHa U peakiuel ApIXaTelbHbIX ITyTeu.
B oOwmonrtatax OponxoB (BB) mpum actMe ypoBHH OKpalIMBaHUsI COCYAHUCTOTO SHAOTEIHATHLHOTO
daxropa pocra (VEGF) u anrunonostuna-1 (ANG1) noBsbiiieHbl, HaOIHOIAeTCs HOBOOOpa30BaHME
KPOBEHOCHBIX COCYJIOB (pa3BUTHE PAHHUX COCYIUCTBIX CTPYKTYpP). DTH pe3yibTaThl MOKA3aIH, YTO
VEGF u ANGI1 saBnstoTcs BaXHBIMH (DaKTOpaMH COCYIUCTBIX W3MEHEHHWI B ABIXaTEIbHBIX MYTAX Y
NAlMEeHTOB C aCTMOM M CBUJICTEIBCTBYIOT O MOBBIIICHHOW aKTUBHOCTH aHTruoreHesa [10].

Knunndeckas 3HaUMMOCTh NEPEeCTpOMKU AbIxaTenbHbIX myTel npu XOBJI xapakrtepusyercs
oOCTpyKuuel, BocnaJieHHeM, CYyKEHHEM IMPOCBETa JIBIXaTENbHBIX MYTEH M YBETUUYEHHOH TOJILMHON
CTCHKH OPOHXOB, IMEET MECTO TaKXKe ACCTPYKLHA NapeHXUMBI, YTO 00yCIaBIMBaeT CUMIITOMATHKY. B
OTIMYHME OT OPOHXHAJIBHON aCTMBI, MAJIO YTO U3BECTHO O CTPYKTYPHBIX M3MEHEHHSX B JIBIXaTEIbHBIX
nyTsax ¢ ucnonszoBanreM bb npu XOBJI, cBsa3anubiMu ¢ KypeHueM. Hanbomnbiiee uncio myOiaukanuit
OTHOCSITCS K JISTOYHOH MapeHXUME B YAaJCHHBIX XUPYPIHUSCKUM criocooomM obpasiax [15].

VYuuThBask BBIINIE CKa3aHHOE, WCCIENOBAM TKAaHEBbIE, KJIETOYHBIE W MOJICKYJISPHBIC
¢denomensl B BB y 115 kypuibiiukor ¢ XOBJI u 6e3 He€ (rpymnmna cpaBHeHus) B Bo3pacte oT 40 10 60
net (58,3 + 3,24 roga) ¢ nomunupoBanueM MyxuuH (90,9%). Ha ocHoBaHMM MOPGHOMETPHUSCKOTO
aHajgn3a yCTAHOBJIEHO, 4YTO y KypwiabmukoB ¢ XOBJI, B oTawume OT Tpymmbl CpaBHEHHS,
yBenmumuBaeTcs yaenbHbIE 00beM (YO) moBepxHoctHOro srturenus (p = 0,017) m GazampHBIX
srurenronutoB (p=0,008), BeicoTa »mutenus (p=0,001) u TommmuHA pETUKYIApPHON Oa3aIbHOMN
MemOpansl (PBM) (p=0,006), 4T0 SBHIOCH PE3yJBTATOM OCIAOJICHHUS IPOICCCOB pErecHepamuy B
OpoHXHMaJIbHOM SIHUTENNU U QuoOpo3a codcTBeHHOM miacTHHKH (LP) cnmsuctoit 060104kH GpOHXOB.
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Hmeror Mecto mpu3Haku HapymeHuss Mukpouupkymsinuun (MLIP) B LP ¢ mpemmymiecTBeHHOM
MepUBACKYJISIPHOH JIOKanu3anuei coenuHuTenbHoi Tkanu. Cokpamaercs YO kammmispos (p=0,016),
B DH/OTEIHAJbHBIX KJIETKAaX, YMEHBIIAETCS KOJMYECTBO MHUKPONMHOUUTO3HBIX Be3uKyn (p=0,005) u
pasmep tener; Weibel-Palade (p=0,004). CymmapHasi miIoTHOCTh KiIeToK MH(HIbTpaTa Ha MM> LP
6ompme (p<0,001), uem B rpymme cpaBHEHHs, 3a CUET HEUTPOQPHIOB, YMEPEHHO TPaHyIUPOBAHHBIX
6asopunoB, MakpodaroB M IUIA3MAaTHYECKHX KIETOK C OAHOBPEMEHHBIM IIOBBIIICHHEM HX
BHYTPUAIIUTEIHATFHON JTIoKanmm3anud. Y Kypuibnuko 06e3 XOBJI HaGmromatoTcsi KOMIIEHCATOPHEIE
CTPYKTYpPHBIC U3MCHEHHS 0€3 TPHU3HAKOB PEMOICITUPOBAHUS OPOHXHATBHOM cTeHKH [ 16].

[IpencraBnensr maHHble 00 m3MeHeHHH cocyqoB RBM B bBb y KypuinblmmkoB U OBIBIINX
KypubinkoB ¢ XOBJI u ux cpaBrenue ¢ bb xypunbimmkoB 6e3 XOBJI u ¢ Hekypsinimy cyobektamu. bb
NOJTyJaIi U3 BTOPUYHOTO KAPHUAIBHOTO CETMEHTA JIETOYHOM 0JIM U cyOcerMeHTapHbIX OpoHxoB. [locie
TIpeIBApUTEIbHON 00paboTku bb m 3ammBky B mapadwH, Aenmamu cpes3bl TONIMHON 3 MKM, KOTOpBIE
OKpAIINBAIN TeMAaTOKCUIIMHOM M 303MHOM U1l MOp(osoruueckoit oneHku. s uieHTuUKALI CoCyI0B
u VEGF mnpoBoaninn MMMYHOTMCTOXMMHYECKOE OKpAIllMBAaHUE CPE30B Ha aHTHUTENA K KojutareHy IV.
OCcHOBHEBIE pe3yNbTaThl CyMMHpPOBaHBI ciemytomunM oopazom. Tonmmna PEM noctoBepHO He oTMyanach
Mexny Tpymmnamy, xots npu XOBJI sTor mapamerp ObU1 BecbMa M3MEHUYMB. B Tpymie KyprjbIIKOB U
OBIBIIMX KYPWJIBIIMKOB, TI0 CPaBHCHUIO ¢ HEKypsmmmu, PBM Hocuia ¢parMeHTUpOBaHHBIA XapakTep
(p<,02). dparMeHTaIMs BKJIOYATa 0OpasoBaHHE pACIHICIMH W paciuervieHus BHyTpu PMB, 3ameTHO
YBENMUUBAIOCH €€ pacuieruienne y KypuibimkoB ¢ XOBJI u, 0co0eHHO, Y TEKYIIMX KYPUIJIBIIUKOB C
XOBJI, npu 3toM kyperne u XOBJI Obiim B3amMocBsizanbl. ®parmenrtaims PBM koppenuposana c
ucropueit kypenns npu Hammumu XOBJI, HO HEe ¢ Bo3pactoM. Pacmemnnenne PMb moxer ObITh
pe3ynbTaToM 00pa30BaHUS HOBBIX CJIOEB SIUTENHS WM, 9TO OoJjiee BEposTHO, nerpamarmeii RBM
NPOTEOIUTHIECKUMH (hepMEeHTaMH. OTOT (PEHOMEH COYeTalcsl ¢ AJIMTEIbHOCTBIO KYPEHHs], YTO TaKkKe
00BsICHSIET HAOMI01aeMYI0 HEOTHOPOAHOCTh KpHHBI PMB y KypribIiykoB.

PMb Opma rumepBacKyisIpu3oBaHa y TEKYIIUX, HO HE y OBIBIIUX KypwibIukoB (p<0,05),
COCyBl TP 3TOM TOJHOCThIO TpoHWKanmd B PMb. LP chnusuctold 00ONOYKH y KYPHIIBIIHKOB
OTIIMYAJIach TUTIOBACKYIISIpU3AllMel IO CPaBHEHHIO ¢ HeKypsmmMu 310poBbiMu (p<0,05). Komudectso
cocynoB ¢ okpamuBanueM VEGF B PBM Obiio Ooibllie y TEKyIIMX W OBIBIIMX KYPHIIBIIUKOB IO
cpaBHeHH0 ¢ Hekypsmmmu (p<0,004). HO HauOosiee BBIPAKEHO OBUIO Y TEKYIIX KYPHJIBIIUKOB C
XOBJI. IMockoneky VEGF npucyTcTByeT B aKTHBHO MpojiudepupyroneM 3H10Telun [9], 04eBUIHO,
AHTUOTEHE3 SIBISIETCS YacThIO MEPECTPOMKH JIbIXaTeNbHBIX MyTeH Y KypHIBIIUKOB. DTOT (peHoMeH
HaOmogaeTca Takke y cyobektoB ¢ XObBJI, koTopble Opocwiau KypuTh, YTO TPEATNONaraer
HEOOpaTUMOCTh NaHHOTO mporecca. Y kypmwibiniukoB ¢ XOBJI VEGF B sapmorenuu cocymoB
KOppENUpoOBal ¢ 00béMOM (hopcHUpOoBaHHOTO BbImoXa 3a 1 cekyHay (p<0,02). Ha ocHoBaHuu 3THX
Pe3yIbTaTOB OB CHIENaH BBIBOZ O TOM, YTO PEMOJEINPOBAHNE JbIXAaTEIbHBIX MyTeH y KypHIBIINKOB
¢ XOBJI cBsazaHo ¢ ¢parmentauneii PBM u un3MeHHeM pacipelelieHHss COCYyIOB B CTEHKE
IeIxaTenbHBIX TyTeil. @parmenTanms PMB, koTopast mprcyTcTBOBaa B TAKOH JKe CTEIIEHN Y OBIBIIMX
KypwibiukoB ¢ XOBJL, u e€ runepBacKyssipu3alus SBISIOTCA CleIU(PUIECKUMH OCOOCHHOCTIMHU
XOBJI y KypWJIBIIMKOB U CBSI3aHbI, OYEBUAHO, ¢ akTUBHOCThI0 VEGF. DT XapakTepucTuku Moryt
UMETh CephE3Hble (HU3NOIOrHYecKre nocueacTBus [3].

Kypenue BbI3bIBa€T BOCHAJIHUTENBHYIO PEAKLUHMIO BIOJb TPaxeoOpPOHXHATBHOIO IpeBa, B
napeHxuMe M B COCYAUCTOM ceTH NierkuX. [luTonornyeckas KapTHHA BOCIAIMTEIHLHOTO HHOUILTpATa
HEOJTHOPOJHA W BKIJIIOYAET B ce0s pa3nuyHble KIETKH, B ToM umcie TydHbsle kietkn (TK), wmx
KOJIMYECTBO B JBIXATENbHBIX MYTSIX YBEIMYUBACTCS Y KYPHIIBIIMKOB MO CPABHEHHIO C HEKYPALINMH
[1]. PaznmuuaroT aBe cyononymsimun TK: cmmsucteix ob6onouek (TKC) um coOCcTBEHHO coeqUHUTENHHON
tkaau (TKCT), umeromux pasasie kommo3uiuu mnporeas3 [18]. Kypenme u, ocobeHHO, KypeHHE C
XOBJI Be3Baet casur cyonomynsauuii TK ¢ yBennyennem B aprxarenbHbix myTsax ponu TKCT [1].

CyIIecTBYIOT J0Ka3aTeNbcTBA TOBBIMICHHS dKcnpeccuu |L-17A, 3amyckaromero mpou3BOJICTBO
Pa3IMYHBIX IMTOKMHOB, YTO CTUMYJIMPYET YBEMYEHHE KIETOK, XapaKTepH3YIONMX BOCHAIEHUE, B
npixatensHeIX myTsx mpu XOBJI [11]. IL-17A skcnpeccupyercst T-nmumormtamMu 1 ApyruMH KJIETKaMU
BOCTIANIMTENbHOrO MH(punbTpara, Bkmouas TK [12] u 310T mpomecc ycuimuBaeTcsi mof, BO3ACHCTBHEM
CUI'apeTHOTO JbIMa, MHAYLMPYs NOBpEXIeHUE JIeTKUX [4]. PacnpeneneHne BOCHAIMTENBHBIX KIETOK B
JBIXaTENbHBIX MYTSAX MPU KYPEHUH SIBJISETCS HEOAHOPOIHBIM, C MPEeo0agaHueM B MEJKHX JABIXaTelbHBIX
nyrsix (MAID) weiitpodunos u TK [7]. I'ucronorndecknii ananu3 KIeToYHON WHOUIBTPALMK B KPYIHBIX
npxarenbHbIX myTax (K/IT) u MATT B onepariioHHBIX OHOTICHSIX 37 KYPUIIBIIUKOB, TIEPSHECIIINX PE3SKITUIO
JIETKUX M0 TIOBOAY TEPBUYHOIO paka JErKWX, BBUIBMJI CBSI3b BOCHAIMTENBHBIX IPOLIECCOB  C
cyomommysmsimi TK 1 akenpeccuett [L-17A. AnammsupoBaimi pparMeHTHI TKaHH JIETKHX, PACTIONIOKCHHBIC
Ha 2-3 CM OT pakoBhIX OOpa30BAHMM, TOCIE TPEABAPUTEIFHON OOpPaOOTKM W OKpAIMBaHWS IS
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MJICHTU(UKALM KJIETOK BOCTIAJIMTENBFHOrO MHIWIbTpaTa, B ToM urcie TK u skcnpeccun B Hux IL-17A.
INokazaHo, uto cpenHee uncio Heiirpoduios, Makpodaros u TK B LP ciu3ucToit 0007104KH U B a/IBEHTUIIAN
MJIIT 66110 Gombie, wem B K/II1. TK taroke 6bu10 Gonbiie B LP cmsuctoii obonouku M/IIT o cpaBHeHMIO
¢ KAIT (TKC: 162,5 npotus 35,4 xi/mm2; TKCK: 49 npotus 27,4 k/mm2; p<0,005 mist oboux cirydaes),
akcnpeccust IL-17A obnapyxuBanacs, B ocHoBHoM, B TKCK KJIII. Heiitpoduinsl, makpoparn u TK
JIOMHHHPOBAIN B ciIH3UCTON obomouke M/IIL, 910 yka3pBaio Ha WX y4acThe B Pa3BUTHH AUCHYHKIMH Y
KypwibInKoB. Cpeay BCeX THIOB KIIETOK, HAMOONBINAs KOPpersus ¢ (GyHKIMOHATEHBIMU TTapaMeTpaMu
nerknx Opp1a y TK obenx cybnomyssimmii, kpome Toro, B TK Habmomanack npeobmaatormast sxcrpeccust |L-
17A. IoxydeHHbIe pe3yabTaThl MOKA3bIBAIOT PA3IMYHBIA COCTAB KJIETOK B BOCHAIHUTENBHBIX HHOUIBTpaTaX
B KJIT u 8 MII y kyprbimkoB u npoaykimio TK IL-17A npu KypeHr#, HHIYIMPYIOIIYIO BOCHAICHAE
JIETKUX, YTO JIOJDKHO CTaTh MPEAMETOM AAJIBHEHILIEro U3y4eHHs C LEIbI0 ONPEEICHUs COOTBETCTBYIOIIECH
MUIIICHH [UTS HallpaBJICHHON Teparmu [2].

HakannuBaroTcs 1aHHbIE O TOM, YTO KypeHHE MOXKET OBITh IPSMONH NPUUMHON HapyLIeHUsS
MIIP B nerkux Ha HawanmbHOW cramguu XOBJI u 6e3 He€ [5]. Kypenue crocoOCTByeT pa3BUTHIO
JErOYHOW rumnepTeH3uu, ociokHeHHoW XOBJI, a merouyHoe cocyaucToe peMoJeIupOBaHue,
CTPYKTypHasl OCHOBA JICTOYHOW THUIEPTEH3WHU, MOKET OBITh CBS3aHO C aHOMAIILHOH Tponudeparnmeit
rnaakombieyHbix kiaetok (IMK) merounoit aprepun. MopdomMeTpuueckuil aHamu3 mMokaszal, 4To
TOJIIIMHA CTCHKH JICTOYHON apTepuu y KypwibmukoB ¢ XOBJI Obuia 3HAYUTEIBHO BBINIE, YEM Y
HeKkypsmux. Kpome Toro, marrepHsl Skcnpeccuu ¢aktopa pocta coequnutensHoi Tkanu (CTGF) u
muknrHa D1 B 'MK nerounoii aprepun y xkypunbinuko ¢ XOBJI u 6e3 Heé moka3anu, 4To YpOBHU
skcripeccun CTGF u muknmaa D1 Opun 3HaunTensHO yBenmudensl B I MK y kypunbsmuka ¢ XOBJL
DkcnepuMeHTsI N Vitro moarepauan ToT dakt, uto sxcnpeccus CTGF u nukimuaa D1 3Ha4nTeIHO
yBenuuuBaroTcs B uenoBedeckux I’ MK, obpabatannsix 2% 3kcrpakroMm curapetHoro neiMa (3C/), u
BozaeiictBue Manbix PHK(shPHK), momaBmsromumx skcnpeccmro MPHK CTGF w muknmaa D1,
YMEHBIIAIOT AaKTUBHOCTh IKiMnmHAa D1 w 3HaumrenpHO cHIKaioT CSE-mHIynupoBaHHYIO
nporudeparo MK, Be3sBas ocraHoBky kietoynoro nukia B GO. CTGF BHocHT cBO# BKIaj B
narorene3 anomanbHo# nponudepanuu ' MK y kypunsinukos ¢ XOBJI u 6e3 neé [8].

Kypenue yBenn4nBaeT B CHIBOPOTKE KPOBH YPOBEHb PaKOBO-3MOPHUOHAIBHOTO aHTUTEHA, YTO
TIOBBINIAET PHUCK OHKOJIOTHUECKUX 3a00NieBaHMN Y KypHIbIIMKOB [13] M CBsI3aHO C BBIpaXKEHHOMH
THIIepIUIa3uell  OOKaJOBUAHBIX KIETOK B JIBIXaTENbHBIX MYTSAX, HE3aBUCHMO OT HAIW4YUS HX
OOCTpYKIIMM, YTO CBWJAETENBCTBYET O KIMHUYECKOW ¥ TMATOJIOTHYECKOW KOPPEISIUH s
kypuibinukoB ¢ XOBJI u 6e3 Heé [6].

BrisBiien sierounsiii ructuormuTo3 kiertok Jlanrepranca (JIIKJI), xoTopseiii sBIsIeTCS peakoit
THCTHOLIMTAPHONW  TATOJIOTHEN, TOpaKalolleld HCKIIOYUTENbHO Jierkue Kypuibiiukos. JITKIJI
XapaKTepu3yeTcsi OPOHXUOISIPHBIMH y3€JIKaMU U KUCTaMH B BEpXHEH M CpeAHel yacTH Jierkoro. Jlerounas
THIIEPTEH3Us! SIBISIETCS. PaclpOCTPaHEHHbIM, a WHOrAa TsokensiM ocnokHeHueM JIIKJL YV HekoTopbix
kypubiukoB ¢ JII'KJI unentudummposana skcripeccust reHa BRAF B knetkax JII'KJI, uro mpearmonaraer
UX KJIOHAIBHYIO pupony. OTKa3 oT KypeHus siBisiercst ciocooom neuenus JITKII [17].

Taxum 00pa3zoMm, MpeaCcTaBICHHBIE B 0030pe JaHHbIE CBUACTEILCTBYIOT O TOM, YTO TaOauHBIN
JIBIM TIOpaXKaeT BCE CTPYKTYPHBIE 3JIEMEHTHI JIETKHX. Psii maTonoruueckux M3MEHEHHH B OpoHXax
HOCUT HEOOpaTHUMBIN XapakTep MJake Iociie OTKaza oOT KypeHus. boisblnoe 3HaueHue aist
CBOEBPEMEHHOW TWAarHOCTUKM M BbIOOpa TakTuku Jsedenns XOBJI umeior mopdomorndeckue
ucclieloBaHns OpOHXOB ¢ wWcrnoib3oBanueM bb, xors Bompoc 00 3ddekTuBHOCTH TpUMEHEHUS
(dapmakosoruueckux npemnaparos s gedeHust XOBJI, BbI3BaHHOM KypeHHEM, OCTaeTCsl OTKPBITHIM.
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OCOBJIUBOCTI 'OPMOHAJIBHOI'O CTATYCY TA
JIIIIHOI'O OBMIHY Y YOJIOBIKIB 3 HYKPOBUM
JAIABETOM 2 THUITY

K. meo. H. Ilycmoeoiim I'. JI.
K. meo. n. Apmona T. 1.

Ykpaina, m. Illonmasa, Buwyuii depsicagnuil naguanvnuil 3axkna0 Ykpainu « Ykpaincoka
MeOUYHA CMOMAMON02iuHa aKademiny

Abstract. The study of aging has an important place in modern medicine, as it is associated with an
increase in life expectancy and, consequently, the number of aging people. The criterion of age-related
changes of the population is life expectancy, which is calculated for each definite country. Life expectancy in
Ukraine ranks 143 place in the world, mortality occupies first place.

The main sex hormone, which determines gender identity and various aspects of the male body is
testosterone. As it known, the main precursor for testosterone is cholesterol, and on earlier stages is glucose.

The aim of study was to evaluate the androgen-estrogen balance and lipid metabolism in men of
different age groups, patients with type 2 diabetes combined with hypertension.
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The study involved 90 men aged 45 to 76 years. All patients were divided into two groups according
to age. 52 study participants had a history of type 2 diabetes combined with hypertension and entered the
main group of the appropriate age. The control group included 38 men who did not have the above-
mentioned diseases.

First group (1) consisted of 42 middle-aged men (45-59 years). Second group (I1) included 48 males
aged 60 years or more.

According to a study design in patients of first age group suffering from type 2 diabetes combined
with hypertension moderate hypertriglyceridemia was revealed, whereas in second age group, the levels were
much higher. Atherogenic ratio was significantly higher (p<0.05) in patients of second age group compared
with persons of the first age group.

According to our records in patients with type 2 diabetes combined with hypertension significantly
worsening lipid metabolism was observed, which can lead to progressing of atherosclerosis and development of
severe complications such as coronary heart disease, myocardial infarction, stroke, obliterating arterial disease.

During the study the decrease of total testosterone in patients with type 2 diabetes Il age group was
determined. Free testosterone level was almost twice reduced according to the main subgroups of the elder
patients. At the same time estradiol levels were increased in both age groups of patients with type 2 diabetes
complicated with hypertension.

One reason for the decrease of total and free testosterone levels in diabetic patients is deterioration
of blood supply as a result of testicular tissue angiopathy. Therefore, the treatment of age-related androgen
deficiency in patients with type 2 diabetes must include drugs that improve microcirculation.

In order to reduce cardiovascular risk normalization of lipid metabolism in the above-mentioned
category of patients is required, which will also have a positive effect on testicular tissue and androgenic
status of patients.

Keywords: type 2 diabetes, lipid metabolism, male androgen deficiency.

Po6orta € ¢parmenrom HJIP «Pomp enmoremianbHOI AWC(YHKINI Y PO3BHUTKY CHMIITOMIB
HIDKHIX CEYOBHX IUISIXIB y YOJOBIKIB i3 3aradbHOKIIHIYHAMH MPOSBAMH BiKOBOTO aHIPOTEHHOTO
nedinuty» Ne  mepxkpeectpamii  0114U005500; HJIP «Po3pobka cTpaterii BUKOPHCTaHHS
eMireHeTUYHNX MEXaHI3MIB Ui NPOQIIaKTHKH Ta JiKyBaHHS XBOpPOO, IOB’SA3aHMX 13 CHCTEMHUM
3anajgeHHsM» Ne nepxkpeecrpaiii 0114U000784.

Beryn. 3a ocranni 100 pokiB MakcHMajbHa TPUBANICTh JKUTTS JIFOJAMHU 30LIbIIMIACS
npubmu3Ho Ha 14 pokiB. CrapiHHA OpraHiaMmy, sSKe 3HAYHOIO MIpOI0 3yMOBJIEHE Oi10JOTIYHHMHU
MeXaHi3MaMH, CTaBHTh TIEPEJl CYCIiIbCTBOM YMMaJo OioeTHYHHMX nuTaHb. CaMi MOHATTS “‘cTapiHHS’ i
“cTapicTh” 3MIHIOBAIHCS MPOTSATOM CTONITh. SIKIIO y cepelHi BiKM CepellHs TPUBAIICTh KHTTS
MoauHE nopiBHIOBana 35 pokam, y XIX cromitri — 44 pokam, TO y apyrii moioBuHI XX CTOMTTS
30impmmnacs 10 62-82 pokiB. IcHyBaHHS y CydaCHOMY CYCIUJIBCTBI 3HAYHOTO BiJICOTKA IFOJEH
HOXMJIOTO 1 cTapeyoro BiKy — 1ie yHikanbHe suiie. [3]. Kpurepiem BikOBUX 3MiH MOMYJIAIIT € CepeIHs
TPUBANICTh JKUTTA, SIKA PO3PAXOBYETHCS 3a AeMorpadidyHUMHU IOKa3sHUKaMH KOXHOI KpaiHu. 3a
CepeAHBOI0 TPUBATICTIO JXKUTTA YKpaiHa 3aiiMae 143 wmicue y CBiTI Ta mepiie Micle 3a MOKa3HUKaMHU
cMepTHOCTI. 3a mporHo3oMm aemorpadiunoro nemapramenty OOH na 2045 — 2050 pp. cepenHs
TPUBAJIICTB KUTTS B YKpaiHi 1ocsrHe 88 pokiB (Y0JIOBIKiB — 74 poKiB, xiHOK — 81 pokiB) [9].

[Mounnatoun 3 Jpyroi TMOJOBUHM MHUHYJIOTO CTOJITTS TpoOiieMaM KIHOYOTO KIIIMaKcy
NPUIIISETECS BEJNWYE3Ha, BCe3pocTaloda yBara 3 OOKy caMuX pi3HUX (axiBiiB (COIIOJIOTIB,
(bi3i0JI0TIB, TIHEKOJIOTIB, TEPANEBTIB, EHIOKPUHOJIOTIB, Kap/[10JIOTiB, MICUXIaTPiB, TICHXOJIOTIB Ta iH.).
[epeBaxkHa OUTBIIICTH POOIT CTOCOBHO «YOJIOBIYOTO KIIIMAKCY» 3BOJMTHLCS J0 €)EKTHBHOCTI 3aMIiCHOT
TOPMOHAJNILHOT Tepamii Mpu epeKTHIbHIA JUCchYHKINii, TOJl SIK BHBYEHHIO 3B’S3KY COMATHYHOI
MaToJIOrIl 3 aHJAPOTrEeHHOK HEAOCTATHICTIO MPHUCBSIYEHI MOOAMHOKI AociikeHHs. IIpo domoBiumii
«TIePEeXiTHUH Mepio» BiZIOMO CTUTBKH XK, CKIJIBKH 0YJI0 BiJIOMO 1po xiHouHid 30 pOKiB TOMY.

OCHOBHHM CTaTeBHMM TOPMOHOM, IO BU3HAYAE€ CTATEBY IJICHTHYHICTh Ta Pi3HI AaCIeKTH
(GYHKLIOHYBaHHSI YOJOBIYOTO OpraHi3My, € TECTOCTEpPOH. SIK BiZIOMO, OCHOBHUM MOIEPEIHUKOM
YTBOPEHHsI TECTOCTEPOHY € XOJIECTEpHH, a Ha e OibllI paHHIX eTamnax — riroko3a [4]. TpaauuiiiHo
CTapiHHS acOLIIOETHCA 3 YracaHHSAM PENPOAYKTHBHOI QPYyHKII1, peryabsoBaHoi ropMoHamu [2, 13]. Ane
Ha CHOTOAHILIHIA JIeHb OJHI€I0 3 MPOBIAHMUX TEOPil cTapiHHS € HEeHPOESHIOKpPHHHA (TOpMOHAlbHA),
BIJIMIOBIHO J10 SIKOi PiBEHb TOPMOHIB 3HWKYETHCSI HE TOMY, LII0 MU CTapi€MO, a HaBIIAKH, CTAPiEMO MU
TOMY, IO 3HWXKYETHCS FOPMOHaNbHUN piBeHb [8, 9]. B.M. [linbMaH 3anpomnoHyBaB Ta OOIpYHTYBaB
17110 iCHYBaHHSI €IMHOTO PETyJIATOPHOTO MEXaHi3My, SKHH BH3HAYA€ 3aKOHOMIPHOCTI BUHHUKHEHHS1
PO3BHTKY B OpraHi3Mi y IIpoIleci OHTOTEHE3y pI3HHX PETYIATOPHUX cHcTeM (KoHIentis B.M.
Hinmpmana). TakuM MexaHi3MOM, 3a WOTO BH3HAYCHHSIM, € BIKOBE ITiJIBUIECHHS IMOPOTY YYTIUBOCTI
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rinoTagamycy 10 perysITOpHUX TOMEOCTaTHYHHUX CUTHANIB. HaciikoM aHamoriYHUX BiKOBHX 3MiHY Y
cUCTeMi METa0OIIYHOTO TOMEOCTAaTy € HAapOCTaHHS 3 BIKOM BMICTY >KHPOBOI TKaHWHH, 3HW)KEHHS
YYTJIMBOCTI TKAaHWHU JI0 1HCYIIIHY Ta aTepockiepo3s [§].

3HIKECHHS! KOHIIEHTpAIlil TECTOCTEPOHY IOCHUTh YacTO CYNPOBOKYE IYKpoBUH amiaber. [lpu
BOMY, JEKOMIICHCAIsl IyKpoBOro niabery 1 Tumy MoOKe OOYMOBIIOBATH 3HMIKEHHS CEeKpelil
TECTOCTEPOHY Y YOJOBIKIB OyIb SKOTO BIKy, aje ITICIsI KOMIICHCAIil 3aXBOPIOBAHHS CEKperlist
aHJPOTEHIB MOBHICTIO BiAHOBIIOEThCA. HaBmaku, mpu mykpoBoMy nia0eTi 2 THITy 3HM)KEHHS BMICTY
3arajJbHOTO Ta BUIBHOTO TECTOCTEPOHY HOCHTH II€PBUHHHUI XapakTep, 3yMOBIIO€ MOPYIICHHS
MeTaboMi3My TIIIOKO3U Ta PO3BUTOK IHCYNIHOPE3UCTEHTHOCTI. BpaxoByroun mi mani, Oyna BHKa3zaHa
JIyMKa, 10 3HIDKEHHS PiBHS TECTOCTEPOHY € (haKTOpOM PH3UKY BUHUKHEHHS ITyKPOBOTO Jiabery 2
tunry. byB moBemeHmii 3BOPOTHIM KOPENMAMIHHUN 3B 30K MK KOHIIEHTPAIIIEID TECTOCTEPOHY,
OKPY’KHICTIO Taii Ta piBHEM XOJIECTEPHUHY JINOMPOTEINiB HU3bKOI IITBHOCTI [6, 12, 14, 16].

3a mannmu 1. 1. I'opnmauenko, JI. I1. ImmmHenpkoi py cekcyanbHili TUCYHKIIIT Yy YOJIOBIKiB
MOXWJIOTO BiKYy BHUSIBICHE 3HAYHE 3HWKEHHS 3arajbHOr0 TECTOCTEPOHY, MOPIBHSHO 3 BIKOBHMH
HOpPMaMH, a TaKOX 3Ha4yHe MiJBUINEHHs ecTpanxiony. Lle mpu3BomuTh 10 MOPYIIEHHS aHAPOreHHO-
ecTporeHHoro 6amancy [7].

BinmiyaeTbest BiJl'€MHUN KOPEISALIMHNIN 3B’ 30K MiXK KOHIICHTPAIIIEIO 3aralbHOIO TECTOCTEPOHY
Ta CHUCTOJIYHMM apTepiallbHUM THCKOM, a TaKOK Macolw Miokapjaa JBOro IniyHouka [15].
Hocnimkennsimu Beptkuna A.JL., MopryHnosa JLEO. Oyno BusBieHo, mo 18% mnamieHTiB 3 apTepiabHOI0
TiMepTeH3iel0 MaiK Ae(illUT aHAPOTeHIB, MiATBEPLKEHHI Ta0OpaToOpHO, IO JOCTOBIPHO BHINE, HIK Y
TIAIIEHTIB Ti€l %K BIKOBOT KaTeropii 3 HOpMOTeH3i€r0. bibIl Toro, Mpy MoeHaHHI apTepiabHOI TiepTeH3il
3 IYKPOBUM Jia0eToM 2 TUIY Ta OXKHUPIHHSIM, TIMOTOHAJW3M BUSBISIIOTH, BiAMOBIAHO, ¥ 75% Ta 55%
YOJIOBIKIB, a IPX MO€IHAHHI BCIX TPbOX CTaHiB —y 82% [, 10, 11].

Mertoro nociimkeHHs] Oylno BUBYEHHsSI aHAPOTEHHO — €CTPOTEHHOTO CTaTyCy Ta JIiMiJHOTO
00MiHY Yy YOJOBIKiB OKpPEMHX BIKOBHX TPYyI, XBOPHUX Ha IyKpPOBUH AiabeT 2 TWUIy y TO€AHAHHI 3
apTepiabHOIO TIMEPTEH3I€0.

006’ekT i MmeToau nociaimkenHs. O6ctexxeHo 90 4yomnoBikiB BikoMm Bix 45 mo 76 poki. Bci
BOHM OynM pO3MOJiNeH] Ha JBI TPYNMU BIANMOBIIHO JO BiKy. 52 ocobu, mo Opaim ydactb y
JIOCHI/DKEHHI, B aHAMHE31 MaJIi IyKpOBUH J1ia0eT 2 THITy y MOEJHAHHI 3 apTepialibHOIO TilepTeH31er0 1
VBIAIIUIA 10 OCHOBHOI TPYITH BiJIOBITHOTO BiKy. [0 KOHTPOJBHOI Ipynu yBifnum 38 4ONOBIKiB, IO
HE MaJld BUIIlE3a3HAYEHOT TaTOJIOT1].

Ho I rpymu yBilinmu 42 ocobu cepennboro Biky (45-59 pokiB), 3 HUX J0 OCHOBHOI — 24
YOJIOBIKH, 10 KOHTponbHOI — 18 wonoBik. [lo Il rpymu Oynu BigHeceHi 48 YOJIOBIKIB TOXHIIOTO i
cTapedoro Biky (60 i OisbIe poKiB), 3 HUX 0 OCHOBHOI — 28 YOJIOBIK, 10 KOHTPOJILHOI — 20 YOJIOBIK.

KoHIeHTpalio 3araibHOr0, OIOJOCTYITHOTO TECTOCTEPOHY Ta eCTPaiioly BH3HAYAIN
IMyHO(EPMEHTHUM METO/IOM («crucTemMa Xemay, Icianis).

Bupuatoun cran mimigHOro OOMIHY BH3HAYalM pPiBeHb 3arajibHOrO  XOJIECTEPUHY,
Tpuriinepuais, xonecrepuny-JIIBIL Ta B-mimonpoTeiniB B CHpPOBATII KPOBi 3a JOIMOMOTO HAaOOPiB
«bio-Jla-Tect» (Yexis). KoedimieHT areporeHHocTi BH3Ha4danmu 3a Qopmynot: KoedimieHT
aTeporeHHocTi = 3aranpHuit xonecrepud — XCJIIBI : XCJITIBILI,.

Bci onmepikani pe3yibTaTH IMOPIBHIOBAIM 3 BIAMOBIIHMMU BIKOBUMH HOPMaMH 3a3HaYCHHUX
MOKa3HHKIB.

Pe3yabTaTH DOCHiIKeHb Ta iX 00roBOpPeHHsI. 3a pe3ysibTaTaMH JOCHIIDKeHHS y oci0 |
BIKOBOI TpymH, IO CTPaXIAalOTh Ha IYKPOBHH Jiaber 2 THIy Yy MOEAHAHHI 3 apTepiajlbHO0
rinepTeH3ie€l0  BUsIBIEHA TIOMipHA TinmepTpuriinepuiueMis (piBeHb TPHUMNIILEPUIIB CTAHOBUB
1,92+0,05mmonb/n y ocHOBHIN miarpymi ta 1,26+0,06MMonb/n y KoHTpONbHIN miarpymi). Tomi sk y
BikoBill rpymi Il meli mokasHuk OyB 3HayHO BUIIKM (2,85+0,07MMOINIB/NT y OCHOBHIM migrpymi Ta
1,64+0,05MMonb/1 y KoHTpONBHIHM migrpyni). [lokasnuku B - gimonporeiniB y ocHoBHiM migrpyni 11
BIKOBOI Tpynu BUSBWINCS BHIIMMH, HiX Yy [ BikoBoi rpymm (3,82 +0,65Mmons/n mpotu 3,45
+0,94MMOJIB/TT BiIIOBIHO). Y KOHTPOJBHUX MiATrPyNax Ii MOKa3HUKH TaKOX KOPENOBAIN 3 BiKOM
(2,04 £0,44mmonb/n y BikoBid rpym 45-59 pokiB mportu 2,49 +0,87MmMons/n y BikoBii Tpymi 60 i
Oinbie pokiB BiAnoBigHO). KoedimieHT areporeHHOCTI BH3HA4YaBCsA A0CTOBipHO BuiuMm (p<0,05) y
XBOpHX Ha IyKpoBHi niaber 2 tumy Il BikoBOi Tpymnu mopiBHsSHO 3 ocobamu | BikoBoi rpymu (4,51
+0,91Mmmoib/n npotu 3,04 +0,84MMoJIB/T BiAMOBIAHO). 3a HAIIMMM JAaHUMH 3 BIKOM Yy XBOPHX Ha
IIyKPOBHH miabeT 2 TUMy, IO TMOETHAHWH 3 apTepialbHOI0 TIMEPTECH3IEI0 3HAYHO ITOTIiPIIYETHCS
JinigHUA OOMiH, IO CTa€ MIATPYHTSAM J0 BUHUKHEHHS aTE€POCKIEPO3y Ta PO3BUTKY TaKUX TPI3HHX
YCKJIQAHEHB, SIK ilIeMiuHa XBOpoOa cepiis, iHpapKT MioKapa, iHCYJbT, 00IITepyIoUnii eHOapTEPHIT.
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[lix wac mocmimkeHHS OyJO BUSIBIEHE 3HW)KEGHHS 3arajbHOTO TECTOCTEPOHY Y XBOPUX Ha
nykpoBuit niader 2 tumy Il BikoBoi rpynu (10,40 +3,49uMons/n y BikoBiit rpymi 45-59 pokiB npotn
5,72 £1,49umone/n y BikoBii rpymi 60 i Oinblie poKiB BiAMOBIAHO). Y KOHTPONBHIM Tpymi i
MOKa3HUKK cTaHOBWIHM 16,88 +4,01uMonnw/n y BikoBi# rpyni I mpotu 13,11 +1,96uMonb/11 y BikoBiit
rpymi Il BiamoBizHo. PiBeHb BITBHOrO TeCTOCTEpOHY OyB Maif)ke y JBa pa3sd HWKYMM y OCHOBHOI
miarpyti ocid craporo Biky (8,53 £1,56mr/mi y BikoBi# rpymi 45-59 pokiB npotu 4,98 £1,36mr/mit y
BiKOBi#f rpymi 60 1 OinbiIe pokiB BimmoBimHO). [Ipyu boMy OKa3HUKH ecTpaaiony Oyiv IiABHIIIEHUMHI
y 000X BIKOBHX TIpylax XBOpWUX Ha MYKpPOBUH miaber 2 TwWily, IO MOETHAHWA 3 apTepiabHOIO
rineprensieio (38,81 £5,86 nr/mi y BikoBid rpymi 45-59 pokiB npotu 42,36 +6,04 nr/mn y BiKoBii
rpyni 60 1 Oimpmie poKiB BiAMOBIAHO). A y KOHTPONBHUX MIATpyHax ITOKAa3HUKH ECTPadioNy
KonuBayucst 'y Mmexax Hopmu (22,16 £3.,77ur/mm y I rpymi mpotu 31,0 +3,71nr/mn y Il rpymi
BiZIIOBiTHO). BpaxoBytoun pe3ynbTaTi HAMIOTO JOCHIHKEHHS He MO)KHA BHKITFOUUTH BIUIMB 1HCYJIHY
Ha CEeKpEIif0 TECTOCTepOHY KiiTrHaMu Jlefanra.

BucHoBoxk. OHi€I0 3 TPUYUH 3HIKEHHS 3araJIbHOTO Ta BUIBHOTO TECTOCTEPOHY y XBOPHX Ha
IYKPOBUH Mia0eT MOXKIMBO € MOTIPHICHHS KPOBOIMOCTaYaHHS TECTUKYJSPHOI TKAHHMHU BHACIIIOK
anriomnatii. ToMy, Tpu JIiKyBaHHI BIiKOBOTO aHJPOTeHHOTO Je(iluTy y 0ci0, XBOPHX Ha I[yKPOBUH
nmiabet 2 Tumy, IO NMOEAHAHUN 3 apTepiabHOIO TIMEePTEH3i€I0 MOKa3aHe BUKOPUCTAHHS IMpEraparis,
SIKi TIOKPAIIYIOTh MiKPOITUPKYJISIIIO.

3 METOI0 3HIKEHHS KapliOBaCKyJSPHUX PU3UKIB HEOOXiTHA HOPMOJIi3allisl JiMmiJHOTO 00OMiHY
y BHINE3a3HAUYEHOI KaTeropii XBOpHX, IO TAaKOXK MaTHME IMO3UTHBHUIA BIUTMB Ha TECTHKYJISIPHY
TKaHWHY Ta aHIPOTCHHUHN CTATyC MAIli€HTIB.

IlepcnekTHBH MOAANBIINX AOCTiI:KeHb. Po3poOka parioHanpbHOI TaKTUKHA MPODITAKTUKY 1
Tepamii CepreBO-CyIMHHUX TOPYIIeHh y YOJIOBIKIB 3 BIKOBHM TiNOTOHAJAM3MOM Ta I[yKPOBHM
niabeTom 2 THIy.
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EFFECTS OF SEDATION WITH MODERN A-2
AGONISTS ON PERIOPERATIVE PERIOD IN GENERAL
SURGERY PATIENTS

Domoratsky A. E., Krylyuk V. O., Sozansky V. V.
Fisherman K. A., Kryatchenko E. B., Beisiuk O. D.

National Medical Academy of Postgraduate Education named after P. L. Shupyk.
Kyiv City Clinical Hospital ambulance

Abstract. -2 agonists have a number of useful pharmacodynamic effects such as anxiolytic,
sympatholytic, antinociceptive. They are very useful in the practice of anesthesia. On the other hand,
their use is limited by side effects: severe hypotension and bradycardia, especially in their interaction
with anesthetics. Nowadays in Ukraine are available — a long time known clonidine and
deksmedetomedin - modern a-2 agonist. We learned the efficiency and safety of sedation by
deksmedetomedin at a dose of 0.7 mcg / kg. Demonstrated positive effects of using deksmedetomedin
in patients with acute abdominal surgical pathology.

Keywords: a-2 agonists, deksmedetomedin, premedication, Deksdor.

Relevance.

Traditionally, anesthesiologists use specific drugs to ensure proper condition of the patient
prior to anesthesia in the clinic. The goal of sedation is to ensure reduction of patients anxiety,
providing of amnesia and analgesia, vagolytic effect, reduction of exocrine secretion, prevention of
aspiration of acidic gastric contents, postoperative nausea and vomiting, decreasing needs of
analgesics in the perioperative period. For this purpose, we traditionally use the psychological
preparation of the patient and many groups of pharmacological agents, such as benzodiazepines, m-
anticholinergic antagonists of serotonin receptors, steroids, non-steroidal anti-inflammatory drugs and
others. Premedication is held on the eve of surgery and directly 20 - 30 minutes before the start of the
operation ("on the table"). In urgent cases, the preparation for the operation is limited in time and
accompanied by a lot of stress for both the patient and medical staff.

The group of a-2 agonists has an interest in their use in various stages of perioperative period
for decades. At the present moment in Ukraine are available two kinds of drugs: Clonidine and
dexmedetomidine (Dexdor). The relevance of a-2 agonists use caused by beneficial effects such as a
central sympatholytic effects, sedation, anxiolysis, analgesia, decrease the secretion of the salivary
glands, prolongation of action of local anesthetics and opioids. [1,2,3] The data obtained the reduction
of adverse effects from the cardiovascular system in high cardiac risk patients after noncardiac
operations after applying a-2 agonists. [4,5]. Also, the use of deksmedetomedin reduces the incidence
of postoperative delirium and cases of delirium in ICU patients on mechanical ventilation. [6,7]. The
use of clonidine in premedication "on the table™" is limited by the severity of adverse cardiovascular
effects such as hypotension and bradycardia. The Dexdor may have these possible reactions, but they
are less expressed. Clonidine has established itself as the ijay and effective adjuvant for regional
anesthesia. [8,9] It is worth noting that the US company that manufactures deksmedetomedine
(Presideks) allowed it for epidural and intrathecal administration, this function is "off-label” for our
country.

Materials and methods

The research was conducted on the basis of the intensive care unit of the Kyiv municipal
clinical emergency hospital. The study included 47 patients, where women accounted for 61,7% (n =
29) and men 38,3% (n = 18). All informing patients consent was obtained. Performed operations:
appendectomy, laparoscopic cholecystectomy, removal of the intestinal obstruction. Were excluded
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patients under 18 and more than 60 years old, patients with traumatic brain injury history, any surgery
under general anesthesia, patients with ASA risk more than 2, and patients with a body mass index
higher than 35.

All patients were provided by total intravenous anesthesia (TIVA) with standard doses of
sodium thiopental, fentanyl, succinylcholine, atracurium. All patients routinely, before sedation, were
administered by balanced crystalloid solution preinfusion in the amount of 6 - 8 mL / kg .
Dexmedetomedine (Dexdor) was used as premedication drug “on the table”. Premedication "on the
table" was conducted 30 minutes before the start of the operation. Dexmedetomedine administered via
infusomates for 20 minutes, also was routinely prescribed premedication with ondansetron (Osetron)
4mg i.v. and dexketoprofen (Deksalgin) 50 mg. i.m.

The patient in the perioperative period was held the next monitoring: history, the objective of
all organs and systems, general analysis of blood, electrocardiography, blood chemistry, urinalysis,
non-invasive blood pressure (BP) every 5 minutes (systolic, diastolic, mean), continuous pulse
oximetry using the UTAS system, sedation was evaluated by the Richmond agitation-sedation scale
(RAAS), postoperative recovery scale (PRS). The obtained results were subject to the normal
distribution, in the processing using traditional methods of parametric statistics. Analysis using
STATISTICA 6.0 software (Statsoft Inc. 2001).

Results and discussion

The recommended doses of Dexdor for sedation ranges from 0.2 to 1.2 mg / kg / hour.
Starting dose for sedation of ventilated patients 0.7 mcg / kg / hour, the recommended dose for more
rapid onset of sedation — 0.5 - 1.0 mg / kg for 20 minutes, which make up 1.5 - 3 mcg / h. Considering
the lack of experience of deksmedetomedine use in anesthesiology and inevitable summation effects
from medications for total intravenous anesthesia (TIVA), it was decided to find out the most effective
and secure premedication dose. For this purpose, a series of empirical observations of 30 cases was
carried out. Dexmedetomedine was administered to the patients in doses of 0.2 to 1.0 mcg / kg / min in
20 minutes. Afterwards, the patient's condition was monitored and interviewed both patients and
anesthesiologists who provided anestesia. While introducing dose of dexmedetomidine was 0.2 - 0.4
mcg / kg patients noted absence of sedation or anxiolysis, doctors did not report changes in
anesthetics and analgesics doses, and observed no side effects. In the dose of dexmedetomidine 0.5 -
0.8 mcg / kg patients reported anxiolysis, but maintained contact with the medical staff (estimated at
RAAS 0, -1), doctors noted an improvement in the contact with the patient, intraoperative decrease of
analgesics dose, minimum unwanted effects. In the range of 0.9 - 1.0 mg / kg patients reported
drowsiness (RAAS -1, -3), doctors have noted a decrease in analgesic requirements, bradycardia
which required atropine correction, longer awakening after surgery. In all cases, the vital functions
were not violated. There was not a single case of adverse effects in the postoperative period. It should
be noted the reluctance of physicians to use more than routine premedication dose higher than 0.8 mcg
/ kg. In a further study routinely was used dosage of 0.7 mcg / kg for 20 minutes, which is equal 2.1
mcg / kg per hour.

Tabl. 1. Clinical characteristics of the group

Feature Value
Age, years 44,83 + 2,55
Height, cm 171,59 + 2,86
Weight, kg 79,5+42
ASA I/ll/n 26/21
The duration of surgery, min 81,92 + 7,84
extubation time, from the end of surgery, min 23,25+£2,73
Dexmedetomidine dose ,mcg 55,76 £ 2,61

Tabl. 2. The effectiveness of dexmedetomidine premedication

RAAS Score Before premedication, n/% After premedication, n /%
+2 5/10,63 0
+1 33/70,21 8/17,02
0 9/19,14 22/46,80
-1 0 11/23,4
-2 0 7/14,89
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Premedication with dexmedetomidine proved its effectiveness. It should be noted that 70.1%
of the patients had 0 - (-1) point by RAAS. In the occurrence of anxiolysis, there was no notable
sedation and the patient maintained contact with the medical staff. Subjectively, patients noted a
relaxation, reducing of the "internal tremor" and assessed his condition as "mild."”

Tabl. 3. Safety of dexmedetomidine premedication

Index Before Induction of | The main stage | The End of | After extubation
premedication anesthesia of surgery surgery
SystBP mm, Hg | 148 +4,72*% 126,25 + 3,05* 125 +2.46 124,09 +2,54 127,04 +2.33
diastBP mm, Hg | 90,8 +2,7* 77,08 £ 1,9% 79,09 +£ 2,28 79,77 £2,31 804 +2.29
MAP mm,Hg | 11048 +3,11* | 9479+21* 94,09 + 1,86 9431+1,96 95,59 + 1,91
HR, bpm 83,68 +£2,09* 70,25 +1,73* 70,09 £1,77 7127+1,77 73,27+ 1,46
*p<0,01

All a-2 agonists have adverse effects on the cardiovascular system, which include hypotension
and bradycardia, decreasing in stroke volume and cardiac output. Although the manufacturer describes
hypotension and bradycardia, as a very common adverse reactions (for sedation in the ICU, we noted a
significant decline in blood pressure and heart rate after Dexdor infusion (p <0.01), but we have
observed no cases of hypotension, which would require medical correction. The lack of significant
difference of hemodynamic parameters after extubation with the same intraoperative criteria indicates
the absence of the pressor response to extubation. However, we have observed two cases of
bradycardia (heart rate 42) at the end of infusion of dexmedetomidine, and heart rate 48 fifteen
minutes after the start of the operation. Both cases were easily corrected by injection of atropine 0.5
mg that was not routinely used for the premedication. We also observed two urgent patients with
blood pressure 180/100 mm Hg, in which blood pressure dropped to 150/90 and 140/90 mm Hg after
infusion of Dexdor. Further, we did not observe a tendency to hypotension. Biochemical parameters
were within the reference values after 12 and 72 hours. We assume that premedication with
dexmedetomidine does not lead to hypo / hyperglycemia, despite manufacturer describes these adverse
reactions as frequent (for sedation in the ICU).

We analyzed the need for anesthetic agents. In the group of patients who were premedicated
with Dexdor, the average amount of fentanyl was 715.21 + 90.9 mcg (about 7, 95 mcg / kg / hour),
thiopental Na 985,21 + 93, 66 mg. The obtained data were compared with the retrospective group, in
which diazepam (Sibazon) was used for premedication. We composed the retrospective group that was
comparable to the clinical study group (n = 50), where the average amount of spent fentanyl was
910,42 + 92,2 (10,1 mcg / kg / hour), thiopental Na 1152 + 91,22 mg. The analysis showed a
significant decrease of spent fentanyl (p <0.05). Reduction in the total dose of thiopental Na was not
significant. The authors assume that it is early to make an unambiguous conclusion about the
analgesics dose reduction during TIVA after using dexmedetomidine, but there is a tendency that
needs further studies. Also, it should be noted that there were no cases of postoperative shivering.

Subjectively, the authors noted that the positive effects of premedication with dexmedetomidine
are more noticeable if the duration of the operation does not exceed 80 - 90 minutes. The authors have
recorded a longer time needed for extubation and associate it with the interaction of anesthetics with a-2
agonist and an appropriate adaptation of the patient to the ventilator. The most noticeable delay of
extubation was observed in cases of short surgical interventions about 20 - 30 minutes.

Conclusions

Certainly, preparing of a patient for the planned, and especially for the urgent surgical
intervention is an actual issue of modern anesthesiology. Dexmedetomidine has shown its
effectiveness to achieve anxiolysis, and as a result, decreasing the body's reaction to stress. All patients
notice easy tolerance of the medication. Receiving of Dexdor infusions in dose 0.7 mg/kg within 20
minutes does not cause adverse effects on the cardiovascular system. Cases of bradycardia are easily
corrected by atropine. Of course for the final conclusions, further studies including large groups of
patients are needed. Evidently, the use of modern alpha-2 agonists in anesthesiology is promising.
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Abstract. Today, weight gain is considered to be not only an important factor in the
development and progression of hypertension, but also in the development of nonalcoholic fatty liver
disease. According to the results of the examination of 170 patients with stage Il hypertension, optimal
body weight was observed only in 30 patients (17.6%), overweight - in 37 patients (21.7%), first
degree obesity - in 58 (34.1%), second degree obesity - in 45 patients (26.5%). Abdominal fat
distribution type predominated in more than 80% of patients with hypertension. The signs of
nonalcoholic fatty liver disease, such as steatosis, were registered in 109 (64.1%) patients, its
incidence progressively increasing together with body weight gain (from 40.0 % of patients with an
optimal body weight and 54.1% of patients with overweight to 65.5% of patients with the 1st degree
obesity and up to 86.7% of the 2nd degree obesity patients (p<0.05 compared to patients with optimal
weight and overweight). Thus, this study demonstrated overweight, 1st and 2nd degrees obesity, to
occur in the vast majority of patients with stage Il essential hypertension. The frequency of hepatic
steatosis increased with the increase in body mass index.

Keywords: hepatic steatosis, hypertension, optimal body weight, overweight, obesity.

Introduction. Today, weight gain plays an important role not only in the development and
progression of cardiovascular diseases, but also in the development of the nonalcoholic fatty liver disease
(NAFLD) [1]. Comorbidity of liver disease and hypertension often occurs as a part of metabolic
syndrome (MS). Obesity, especially, abdominal type, insulin resistance and compensatory
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hyperinsulinemia are among the major key factors of this syndrome, which also participate in the
development of NAFLD. However, because of the lack of clear clinical picture and precise diagnostic
criteria in the early stages of its development, often NAFLD is detected during careful examination of
patients with obesity and essential hypertension, a combination of these conditions as well as other
diseases [2]. However, data on the presence of concomitant NAFLD in patients with hypertension are
limited and inconsistent [3; 4; 5; 6].

This investigation is a part of the research "Dysfunction of endothelium and adipose tissue, their
relationship with the functional status of the liver and cardiovascular remodeling and possibilities of their
correction in patients with cardiovascular disordersy, state registration No 0113U007670 and is a part of
the scientific work "Nonalcoholic fatty liver disease as an additional factor of cardiovascular risk in
hypertensive patients" at the department of internal medicine Nel at Vinnitsa National Medial University
named after M. Pyrogov .

The aim: to identify and assess the prevalence of NAFLD in patients with stage Il essential
hypertension and different body weight.

Materials and methods. The screening, taking medical history and complaints, obtaining of an
informed consent to participate in the research, coordinated with ethical standards of World Medical
Association’s Declaration of Helsinki, preceded the initial studies.

The study involved 170 patients with stage Il essential hypertension - 98 women (57.6%) and 72
men (42.4%) - with various degrees of hypertension and body weight. The age of the patients ranged
from 35 to 69 years (average age was 49.3 = 0.5 years). The diagnosis of stage Il hypertension was
established according to ESC and ESH (2013) criteria. The average duration of hypertension was 8.9 +
0.4 years. The study didn’t include patients with secondary hypertension, stage I or III essential
hypertension, patients with liver diseases of viral, alcoholic, autoimmune and other etiologies as well as
renal dysfunction, diabetes mellitus (DM), disorders of carbohydrate tolerance, heart defects, stage Il or
Il chronic heart failure (CHF) (by classification of M.D. Strazhesko-V.H.Vasylenko), chronic
obstructive pulmonary disease, respiratory failure, Il and IV degrees obesity.

All patients underwent complete anthropometric, clinical-laboratory and instrumental
examination including electrocardiography (ECG "YUKARD" (Hungary), echocardiography
(echocardiograph "My Lab 25" (ltaly), ambulatory blood pressure monitoring (device AVRM-04,
"Mediteh” Hungary). The diagnosis of NAFLD was either confirmed or excluded after ultrasound of the
liver with tissue density histograms and after biochemical test« FibroMax » (BioRredictive, France). The
study included exclusively the patients with concomitant steatosis with no signs of cytolysis syndrome
and structural and biochemical changes characteristic of nonalcoholic steatohepatitis. The control group
included 20 pearsons of similar age and sex.

Statistical data analysis was carried out by the methods of variation statistics using the program
StatSoft "Statistica” v. 12. The results are presented for quantitative variables as median and interquartile
scope (25 and 75 percentile) and relative values in per cent. Significant difference in per cent was
calculated by criterion 2.

Results and discussion. The examination included the study of patients with stage Il essential
hypertension. The first, the second and the third degree hypertension was detected in 50 (29.4%), 63
(37.1%) and 57 patients (33.5 %), respectively.

The analysis by body mass index (BMI) showed optimum body weight (BMI = 20-24.9 kg/m2)
in 30 patients (17.6%), overweight (BMI = 25-29.9 kg/m2) — in 37 patients (21.7%).The first degree
obesity (BMI = 30-34.9 kg/m2) was established in 58 patients (34.1%) while obesity of the second
degree (BMI = 35-39.9 kg/m2) was noted in 45 patients (26.5%) (Fig. 1).

O Optimal body weight
@ Overweight

First degree obesity

B Second degree obesity

Fig. 1. The distribution of patients with stage Il essential hypertension by BMI, (%)
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Diagnosis of NAFLD was made in 109 patients (64.1%) with concomitant steatosis versus 61
patients (35.9%) without its signs (significant markers of liver impression were not found; SteatoTest’s
rate in patients with steatosis was 0.41 (0. 37; 0.56) versus 0.17 (0.12; 0.22) in the group without
steatosis, significant difference between these two groups being 0.002).

Mean BMI was significantly different between the groups of patients with and without steatosis
amounting to 32 (29.37) kg/m2 and 29 (24.32) kg/m2, respectively, p = 0.0001. These data indicate the
obese patients to dominate in the group with steatosis. A direct correlation was found between BMI and
the presence of steatosis in patients with stage Il hypertension (r = 0.48, p <0.000001).

Evaluation of distribution of fat in the body found that waist circumference (WC) exceeded the
permissible limits (>94 cm for men; >80 cm for women) regardless the presence of steatosis. WC was
101 (92; 108) cm in the group without steatosis, and it was 110 (100; 119) cm in patients with steatosis
with significant increase in concomitant NAFLD (p = 0.0002). The waist to hip circumference (HC)
(WC/HC) ratio was > 0.93 and there was no significant difference in this ratio depending on the
presence of NAFLD. WC/HC ratio in the group without steatosis was 0.97 (0.92; 1.01) versus 0.99
(0.95; 1.03) in the group with concomitant steatosis, which was significantly higher compared with
control for both groups (r<0.0001), but no significant difference between these two groups was found (p
= 0.11). However, significant correlations were found between indices of WC, HC and WC/HC ratio and
the presence of steatosis being 0.47, 0.44, 0.31, respectively, with significant value p <0.0001.

Our data indicate that, despite significant correlations between anthropometric indicators,
showing the predominance of abdominal fat distribution in the body, and the presence of steatosis,
formation of abdominal type of obesity was typical also for patients without NAFLD. These data, in its
turn, may indicate that the android or "top" type of obesity is not necessarily accompanied by the
development of fatty liver disease, and NAFLD can have more complex pathogenetic mechanisms
caused not only by the progression of body weight and visceral accumulation of adipose tissue.

The above mentioned results are concordant with those of other researchers demonstrating the
development of NAFLD in patients without concomitant obesity [7]. However, according to other
authors, the position of visceral fat is an independent risk factor for NAFLD [8; 9] and WC values and
WC/HC ratio are considered to be independent predictors of liver necroinflamatory state [10]. One of the
hypotheses of this relationship states that adipose tissue can lead to the development of insulin resistance
and activation of nonspecific chronic systemic inflammation. However, the role of those markers in the
mechanisms of fatty liver disease is still not understood.

There were 12 patients (40.0%) with concomitant steatosis and optimal body weight, and
steatosis was detected in 20 patients (54.1%) among the persons with overweight (Figure 4). In body
weight increase to the first degree obesity the presence of concomitant steatosis was already found in 38
patients (65.5%), and there were 39 patients (86.7%) with steatosis and the second degree obesity. There
was significant difference between the second degree obesity group and the patients without obesity, and
the first degree obesity group (p<0.05) (Fig. 2). Significant direct correlation between BMI index and
the presence of second degree obesity (r= 0.35, r<0.00001) was observed. The data analysis
demonstrated the incidence of concomitant steatosis to increase progressively with BMI increase.

100
90
80 -

70 -
60 - 65,5%* o#
54, 1%*#

50 -
40 A
30 A
20 A
10 -
0_

B Steatosis(+) O Steatosis(-)

186,7%* o

40 %*

Optimal body weight Overweight (n=37) First degree obesity Second degree obesity
(n=30) (n=58) ((n=45)

Fig. 2. NAFLD detection rate in patients with stage Il essential hypertension by BMI, (%).
* - Significant difference between the groups with obesity, overweight and optimal body weight (r<0.05);
# - Significant difference between the groups with obesity and overweight (r<0.05);
« - Significant difference between the groups with the first and the second degrees of obesity (r<0.05).
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Our data demonstrated the presence of NAFLD among the persons with optimal weight without
signs of disorders in tolerance to carbohydrates and type Il diabetes. They confirmed the results of other
authors that both the SP and SG can develop in individuals with insulin resistance state but without diabetes
(DM) who have no excess body weight and do not meet the minimum criteria for MS [11].

Additional routine biochemical methods showed no signs of inflammation, such as increased
activity of alanine and aspartate aminotransferase, alkaline phosphatase and hamahlutamiltranspeptydase
indicating the absence of steatohepatitis. In particular, the result of the NashTest from the biochemical
panel «FibroMax» was 0.12 (0.12; 0.13) in the group without concomitant fatty liver disease and 0.21
(0.17; 0.23) in the group with concomitant NAFLD. There was no significant difference between these two
groups (p = 0.002) without exceeding the permissible limit of this index indicating the development of
steatohepatitis by the NashTest in patients with concomitant NAFLD.

These data are opposite to the results of recent studies where BMI plays a role in the differential
diagnosis between steatosis and steatohepatitis (according to Pasiyeshvili L.M., BMI 28.9 kg / m* was the
threshold for the development of steatohepatitis, and abdominal obesity was directly associated with the severity
of the disease). [12] And according to other studies a direct relationship was found between BMI and
progression of steatosis to steatohepatitis (correlation coefficient was 0.35 and 0.14, respectively, p <0.001) [1].

Thus, this study showed that the vast majority of patients with stage Il essential hypertension had
concomitant premorbid obesity (it was found in 103 (60.6%) of 170 patients). Associated steatosis was
detected in 109 (64.1%) patients, its incidence increasing in the patients with overweight and especially
with concomitant second degree obesity.

Conclusions:

1. Patients with parallel increase of body weight (overweight was noted in 21.7% of patients while
the obesity was noted in 60.6% of patients) predominated in the group with stage Il hypertension by BMI.

2. The frequency of steatosis increased progressively with BMI increase, reaching 65.5% and
86.7% in the patients with obesity of the first and the second degrees, respectively.

Perspective courses of future researches may be to investigate common pathophysiological
mechanism of NAFLD and hypertension, indicating more precise and less invasive diagnostic criteria for
syeatosis, determining markers, associated with poor prognosis in these patients.

Conflict of interest: none declared.
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Russian Federation, Saint-Petersburg, Saint Petersburg State University, Hospital No40, Sestroreck

Relevance. Heart and brain are interrelated target organs of vascular pathology, clinical
variants which (ischemic heart disease, stroke) continue to lead in structure of death causes in
developed countries. It is known that approximately 10-20% of patients undergoing diagnostic
coronary angiography due to acute or chronic ischemic syndrome, arteries are intact.

Scientific novelty. We will summarizes risk factors, clinical and angiographic, genetic testing
in patients with myocardial infarction or ischemic stroke, but no signs of atherosclerotic vascular
damage. Genetic testing involves identifying the examined genetic polymorphisms of the following
genes: lipid metabolism; structure and tone of the vascular wall; platelet coagulation and hemostasis;
inflammation, histone deacetylase, CRP, VEGFR (epidermal growth factor receptor).

Materials and methods. Pool for inclusion in the study was defined as all patients who have
suffered myocardial infarction or stroke, under the supervision of the Hospital Ne 40 at the age of 20-
59 years. The control group consists of healthy or practically healthy people. Each patient in the study
start up map of the test, including the results of lipid profile with detailed indicators of coagulation,
glycemic profile; ECG evaluation of possible focal changes, signs of coronary heart disease,
echocardiography assessment of contractile ability of hypo-akinesia and ejection fraction, stress tests
or Holter monitoring, ultrasound of cerebral arteries, the arteries of the lower limbs, measuring ankle-
brachial index, coronary angiography and study of polymorphisms of genes predisposing to the
development of coronary artery atherosclerosis and cerebral arteries.

Results. Mean age was studied contingent 55; 47 women (31%), 113 men (69%); 101 of
which have a history of coronary artery disease (67%), and 17 (11%) revealed stroke, repeated history
of myocardial infarction had 9 people. Operations on the coronary arteries in 52 (35%) patients. The
total duration of CHD was on average 1.2 years. Risk factors: smoking 88 (59%) patients, 43 (29%)
patients with obesity according to BMI calculation. Dyslipidemia is revealed in the evaluation lipid 46
(31%), 89% have a history of hypertension, 77 (51%) diabetes. In assessing lipid: average total
cholesterol level was 5.2 mmol/l, LDL 3.15 mol / I, TG 1.81 mmol/l. Preliminary data suggest that
there is a group of patients studied genotype and phenotype features in generalized atherosclerosis
without evidence of stenosis, and identify a correlation between the severity of clinical manifestations
and the degree of arterial injury with existing risk factors and structural features of DNA. The results
will clarify the pathogenesis of fatal cardiovascular complications in patients regardless of the
presence of atherosclerotic lesion.

REFERENCES

1. US National Library of Medicine. The Official Web Site. URL: http://www.nlm.nih.gov/
(mara ooparmenus: 19.10.2015).

2. PubMed // US National Library of Medicine. URL: http://mwww.ncbi.nlm.nih.gov/pubmed/
/ (nata obopamenwus: 19.10.2015).

3. MeSH Browser (2013 MeSH) // The Official Web Site of the US National Library of
Medicine. URL: http://www.nlm.nih.gov/mesh/MBrowser.html (nara oopamenus: 19.10.2015).

4. Association of SCARB1 variants with subclinical atherosclerosis and incident
cardiovascular disease: the multi-ethnic study of atherosclerosis / Manichaikul A. et al. // Arterioscler
Thromb  Vasc Biol. 2012. Vol 32, No 8 P. 1991-1999. PDF/  URL:
http://atvb.ahajournals.org/content/32/8/1991.full.pdf (nara obpamenwus: 20.10.2015).

44 Mo 10(14), Vol.3, October 2016 http://ws-conference.com/



International Scientific and Practical Conference “WORLD SCIENCE” ISSN 2413-1032

5. Multiple gene polymorphisms predisposing to the prothrombotic state in an adolescent with
acute myocardial infarction / Dogan A. et al. // Cardiovasc J Afr. 2012. Vol 23, No 3. P. e6-8. PDF.
URL:
http://blues.sabinet.co.za/WebZ/Authorize?sessionid=0:autho=pubmed:password=pubmed2004&/Adv
ancedQuery?&format=F &next=images/ejour/cardiol/cardiol v23 n3 al9.pdf (mara oOpamenus:
20.10.2015).

6. Demographics and Angiographic Findings in Patients under 35 Years of Age with Acute
ST Elevation Myocardial Infarction / Hosseini S.K. et al. // J Tehran Heart Cent. 2011. Vol 6, No 2. P.
62-67. PDF. URL: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3466874/pdf/jthc-6-62.pdf (marta
obpamenus: 20.10.2015).

7. The TT genotype of methylenetetrahydrofolate reductase 677C>T polymorphism increases
the susceptibility to pediatric ischemic stroke: meta-analysis of the 822 cases and 1,552 controls /
Sarecka-Hujar B. Et al. // Mol Biol Rep. 2012. Vol 39, No 8. P. 7957-7963. PDF. URL.:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3383954/pdf/11033 2012 Article 1641.pdf (mata
oOpamenus: 20.10.2015).

8. Association of endothelial nitric oxide synthase gene polymorphisms with early-onset
ischemic stroke in South Indians / Majumdar V. et al. // J Atheroscler Thromb. 2010. Vol 17, No 1. P.
45-53. PDF. URL: http://www.ncbi.nlm.nih.gov/pubmed/20037257 (nata oopamenus: 20.10.2015).
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Ykpaina, m. Xapxis, Xapkiecoka oepircasna 3006emepunapua akaoemis

Anomauyin. Mema oocnioxcenns — oyinka eniuey 3-memun-T1-(2-2iopoxcu-m-emunghpenorcu)-
nponin-8-(gypin-2-)memunaminokcanmuny (YMo8Ha HA364 (hYPOKCAH) HA NOKAZHUKU (DYHKYIL HUPOK 3a
VMO8 eKCnepUMeHmanvbHol 21iyeponosoi neghponamii' y wypis.

Poszsumox eniyeponosoi Hegpponamii cynpogooicysascs 3meHuleHHAM 00'emy eudinenoi ceyi
Ha 14 006y na 42,3% nopisuano 3 iHmaxkmuum KOHmponem. 30inb-uuecs emicm eHO02eHH020
Kpeamuniny 6 naasmi xpoei na 59,3%, a 6 ceui uozo pisenv 3nuzusca ua 45,9%. Pozeumok
2niyeponosoi Hepponamii CynpoooICy8ascs 3HUNCEHHAM KAYOouKoeoi ginempayii 6 5,8 pasu. B 3-i
epyni niciis 3acmocysants Qypoxcamny knybouxosa ginempayis 3oimvwunacs 6 2,1 pasu, peabcopoyis
niosuwysarace Ha 8,4% 6 nopisuani xommpoavhow namonociero. Ilpu 3acmocysami hypoxcamy
KLMbKICMb Ce408UHU 8 NAA3MI KPOGI 3MeHuunacs 6 1,56 pazu 6 nopieHsaHI 3 KOHMPOIbHOIO NAMONOZIEID
i 36inbwunace 6 1,22 pasu 6 nopieusani inmaxmuum Konmponem. Dypokcan 30inbuius excpeyiro
cewosunu 8 1,46 paszu 6 nopisHami 3 inmaxmuum Koumpoaem i 8 2,99 pazu 8 nopieHsaHi 3 KOHMPOILHOIO
namonozci€ro, o 0eMOHCMPYE PO3GUMOK HUPKOBOI HEOOCMAMHOCHI Y WYDI6.

Knwwuosi cnosa: ¢ypoxcan, excnepumeHmanibHa HUPKo8a HeOOCHAMHICHY, KIYyOOuK08d
Ginempayis, peabcopoyis.

BaxxnmBoro mpo6i1emMoro cydacHOl KiIiHIYHOI Hedposorii € ¢apmMakonoriyda KOpPeKLis MOpyIIeHb
¢yskuii HUpoK [1]. BupakeHa HUpKOBa HEIOCTATHICTH PO3-BUBAETHCS B 3B’SA3KY 3 3aJCP)KKOI0 B OpraHi3mMi
A30THCTHX META0OJITIB, HOPYLICHHSM BOJIHO-COJILOBOTO OaJlaHCy, KMCJIOTHO-TYKHOI piBHOBard Ta in.[2, 3].

[Ipu rinoBosiemii, COpUYMHEHINH BTPATOIO MO3aKJIITUHHOI PIIMHM, CTYMiHb TSHKKOCTI PO3JaiB
JUSUTPHOCTI HUPOK 3QJIKUTHh BiJI CIIBBIJHOIICHHS B Hiii BOAM 1 i0HIB HaTpito. SIKImI0 BTpaTa BOAM
OinmbIlla, HDK 10HIB HATPil0 BTpavyaeThcs TIMOTO-HIYHA piIWHA, PO3BUBAIOTHCA TilepHATPIEMIsS i
TITePOCMOJISPHICTD TIa3MH [4].

HupkoBa HEmOCTaTHICTh XapaKTepU3YETHCSA OIOXIMIYHMME TOPYIICHHSIMH, CKO-POYCHHSIM
eKCKpellii HaTpiro, 3MEHIICHHSIM JIY’)KHOTO PE3epBY MPH OJHOYACHOMY 3POCTaHHI aHioHIB (ocdary,
cyiab(daTy, OpraHiuHHX KHCJIOT, BiAOYBAa€ThCA HAKONHU-YCHHS IPOAYKTIB a30TUCTOrO0 OOMiHY.
IlinBuIIeHHS KOHIIEHTpAIii CEYOBOi KHCIOTH B KPOBI MOXe OyTH HACTIIKOM BHUCOKOI IIBHIKOCTI il
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CHUHTE3y, 3HIDKEHHAM KiIyOou-KoBOi (inbTpamii, MOCHIEHHSM KaHaIbIEeBOi peabcopOuii ado
3HIDKeHHSIM i cekpenii [5]. [ns mokpamieHHs (QiabTpaliifHOi AisIIBHOCTI HUPOK, BUKOPUCTOBYIOThH
niype-truni npenapatu [6]. [lopsn 3 TepaneBTHYHUM e()EeKTOM AiypeTUKH TPOSIBISIOTH MOOIYHY Ai0:
rinoKaieMito, TINOXJIOPEMIYHHI alTKaja03, METa0OIIYHUE aluI03, a30TEMII0 Ta iHIII, Ki 0OMEXYIOTh
X KJIiHIYHE 3aCTOCYBaHHS [7].

B 3B’s3Ky 3 MM Ba)XJIIMBOIO MPOOJIEMOI0 €KCIIEPUMEHTANBHOT (hapMaKoJo-Tii € MPOBEIeHHS
MOITYKY (papMaKoIIOTIYHIX PEYOBHH IJIs1 KOPEKIIii MOPYIIeHb MisSUTFHOCTI HUPOK. B pe3ynbpTaTi paHimie
NpPOBEACHUX JIOCTIDKEHb Oyia BimiOpana (apmakosoridyHa pedoBuUHA 3-MeTHII-7-(2-TiAPOKCH-M-
eTHI(EHOKCH ) TPOTiN-8-(Pypin-2-)MeTHIaMIHOKCAHTHH (YMOBHA Ha3Ba (ypOKCaH) sika MpOsIBHIA
BHpaXXeHY JIYPETUYHY aKTUBHICTS [8, 9].

Mema pobéomu: o1iHKa BIUTMBY (ypOKCaHy Ha IMMOKa3HUKU BHIUTFHOI (DYHKIIIT HUPOK 32 YMOB
eKCTIepUMEHTAJIHHOT TIILIEpOIIOBOI He(pomarTii y Iypis.

Marepiasim Ta Meroau. OO'€KTOM JOCTIKEHHsS Oyjga B3sATa CIOAyKa — 3-METHII-/-(2-
rigpokcu-m-etundenokcn)npomii-8-(pypin-2-)MmeTnIaMiHOKCAHTHH (pypox-can), JUIS
(apMaKoJIOTiuHOI KOpeKLii NOpyIIeHb AisUTbHOCTI HUPOK 33 YMOB TJlille-poJioBoi HedponaTii y murypis.
JocnimkenHs mpoBeneHo Ha O0utux nrypax jinii Bictap macoro 190-220 r [9], siki Oyiu po3mnoiieHi Ha
3 mochiimHi Tpymu mo 7 TBapuH y KOXHIN: | Tpyma — iHTaKTHHH KOHTPOJIb (BUBOAWIIM 3 JOCTITy Ha
MOYaTKy €KCIIEPUMEHTY); 2 Tpyna — KOHTPOJIbHA TaTOJIOTis, TIEepoIoBy He(pOMaTiio BiATBOPIOBAIN
BHYTPILITHBOM:I '36BUM YBEACHHSM Itypam 50% po3dmHy rIIilepoiy B 7031 8 MII/KT; 3 TpyIma — TBapHHU
3 TJILEPOJIOBOIO HEe(pomaTito, Mo OTPUMYBAIM 3 JIIKYBAJILHOI METOK BHYTPIITHBOILTYHKOBO JBiYl
yepe3 12 roaun (ypokcaH B 1031 25 MI/Kr B mepiuuii aeHb BBeAeHHs riinepony [10, 11]. B ycix
JIOCITiAaxX SIK PO3YMHHUK BUKOPUCTOBYBAMH (hi3ionoridHuil po3unH. DYHKIIOHAIBHUN CTaH HHUPOK
JOCITIA-KYBaJM Ha TPETIO A00Y MpoBeIeHHs ekcnepuMenTy. CIOHTaHHHUHA T000BUil Aiype3 BU3HAYATH
3a JIOTIOMOTOI0 1HAMBITyalbHUX META0ONIYHUX KIITOK, y SKHX I[ypiB YTPHUMYBAIHA HPOTITOM 00U
TaKOX BU3HAYAJM JOO0BUH 00CAT BUMUTOI BOJAM 1 aji pO3paxoBYyBalIH BiAHOCHUH miypes. Y 3i0paHiit
cedi BU3HAYAIH BMICT OLTKa 32 peak-IIi€lo 3 CyIb(POCaTIIIIOBOO KicIoTor0. [IIBHAKicTh KiryO04KOBOT
¢bigpTpariii oIiHIO-BaIX 32 KIIPEHCOM €HIOTeHHOTO KPeaTHHIHY, SIKUH pOo3paxoByBalH 3a (POpMyIIoLo:

Cor= UaX VIPg, 1)

ne C. — KOHIEHTpALlisl KpeaTHHIHY B cedi,

P¢r— KOHIIEHTpaIlis KpeaTHUHiHY y TIa3Mi KPOBI;

V — 1000Ba KUIBKICTb cedl

[pu npoBeneHi ekcriepuMEeHTATBHIX JIOCITIKEHb TBAPHHH 3HAXOWJINCh B CTAHIAPTHAX YMOBaX
BiBapito 3rifiHO 3 HopMaMmH 1 npuHuunamu Jupextusu Paaun €C no nutaHHsIM 3aXUcTy XpeOSTHUX TBapUH,
SIKMX BUKOPUCTOBYBAIIH JIIs1 €KCTIEPUMEHTATBHUX Ta IPYTHX HAYKOBUX JOCIIKEHS [ 12].

OnepxaHi pe3ynbTaT 00paxoBaHi METOJaMu BapiauiifHoi cratucTuky. [laHi mpeacTasieHi y BUNII
CEepeHpOr0 apr()METUIHOTO Ta CTaHIAPTHOI MOXUOKH. BipOTriHICTh Pi3HMIIL MK CEpeIHIMH 3HAYEHHSIMH
BU3HA4aJIM 32 Kputepiem t CTblozieHTa Ipy HOpMAJIbHOMY Po3MioziijieHi. Pesynbratu gocmimkenHs oOpobiieHi 3
3aCTOCYBaHHSIM CTaTUCTHYHUX MakeriB nporpam Microsoft Offict Excel 20107, “STATISTICA 10”.
CTaTHCTHYHO 3HAYYIIMMH BBKAIIM BIIMIHHOCTI TP piBHI 3Hauy1ocTi He Meriue 0,05 [13].

Pe3syabTaT Ta ix oO0romopeHHsi. BcraHoBiieHO, 1110 B TPyl IHTAKTHOTO KOHTPOJIO 00'€eM
BUILIEHOT cedi 3a 100y ckiaB 6,24+0,42 M. Po3BUTOK TiIiliepo-10BOi Hepomarii CyIpoBOIKyBaBCS
3MEHIICHHIM 00'emy BuineHol ceui Ha 14 mo0y Ha 42,3 % NOPIBHAHO 3 IHTAKTHHM KOHTPOJIEM.
OpnepkaHi JaHi CBiYaTh MpO PO3-BHTOK TJIIEPOIOBOi Hedpomarii y mochigHuX miypiB. B Tperiit
rpyni mypiB 3 TIi-IepojoBO0 HedpomaTiero micis 3acTocyBaHHSA (ypoKcaHy B A031 25 MI/KT,
no0oBui niype3 30inbmnBes y 3,4 pa3su B NMOPIBHSAHHI 3 KOHTPOJBHOIO Maroiioriero (2 rpyma), Ta
NIEPEBUILYBaB AaHUH MMOKa3HUK VIS TPYIH IHTAKTHOTO KOHTPOJIIO B 2 pa3H.

Jnst ouiHKKM MIBHAKOCTI KiIyO0oukoBOi (inbTpamii Oyno BHUKOPHUCTAHO BMICT €HIOI€HHOTO
KpeaTuHiHy B Iia3Mi KpoBi. BcraHoBNeHO, IO piBeHb €HAOTEHHOTO KpEaTHHIHY B IUIa3Mi KpOBi
IIypiB TPyIH iHTAKTHOTO KOHTPOIItO cTaHOBUB 218,7+10,4 MxMonw/m, a B ceui — 8,94+1,41 Mmoo/
Ha 14 noOy y TBapuH 3 IIIiLeposioBOIO HedpomaTielo (2 rpymna) 301IbIIMBCS BMICT €HIOT€HHOTO
KpeaTHHiHY B Tu1a3Mi KpoBi Ha 59,3%, a B ceui piBeHb 3HM3UBCA Ha 45,9%.

B i"TakTHii rpymi kiayOoukoBa ¢inbrpamis cranoBmia 0,181+0,037 mu/xs. B rpym 3
KOHTPOJILHOIO IIaTOJIOTIEI0 PO3BUTOK TIIIEPOIOBOI HedpomaTii CympoBOA-KYBaBCS 3HIKCHHSIM
KI1yOoukoBoi inbrpamii B 5,8 pasu. B 3-it rpymi micis 3acTo-cyBaHHS (ypoKcaHy KIyOO4uKOBa
¢binapTparris 30iabIMIacs B 2,1 pasu.

PeabcopOriist mpecTarisie o000 TPAHCIIOPT PEUOBHH 13 CEUi B IUTa3My KPOBI Ta B 3aJICKHOCTI BiJl
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MEXaHi3My TPaHCHOPTY BHAULIIOTH NMACHUBHY, MEPBUHY 1 BTOPHHHY aKTHUBHY peabcopOuito. B iHTakTHIM
rpymni KaHajpleBa peabcopOmis cranoBmwna 97,20+0,34%. B rpyni 3 KOHTPOJBHOIO MATOJOTIEI0
PO3BUTOK TJIIIEPOSIOBOI Hed-pomaTii CynpoBOKYBaBCS 3MEHIICHHSIM peaOcopOIlii, ska CTaHOBHIIA
90,24+1,5%. Ilicns 3acrocyBaHHS (YpPOKCaHy KaHaJblieBa peabcopOIlisi Mana TEHICHINI JI0
MiIBUIICHHS B TOPIBHSHHI 3 1HTaKTHOIO TpyIowo, Ta mnepeBuulyBaia Ha 8,4% B mMOpiBHSHI
KOHTPOJIBHOIO TTATOJOTIET0 (2 TpyTIa).

I[Ipu po3BuUTKYy HacTymaioTh JUQY3HI ypaKeHHS MPOKCHUMAIBHBIX KaHANBIIB, SKi
XapaKTepU3yIOThCd HAKOIMMYECHHSM TPOMYKTIB a30-THCTOTO OOMIHY: CEYOBHHH, CEUOBOi KHCIIOTH 1
KpeaTtuHiHy. Ha Tt riineponoBoi Hedpomartii y nrypiB mpoBeneHO MOCITiIKEHHS BIUTMBY (pypokcaHy
Ha a30TOBUAUTBHY (DYHKIIIFO HUPOK.

VY iHTaKTHHUX TIypiB BMICT CEYOBHHU B IUTa3Mi KpoBi ckiaaaB 5,34+0,17 mmons/m. Y 2-i rpymi
3 KOHTPOJBHOIO IIAaTOJIOTIEI0 KUIBKICTh CEUYOBHHH B IUTa3Mi KpoBi 30impmmiack B 1,91 pasm B
MOPIBHSAHI 3 IHTAKTHUM KOHTpPOJIEM, a B 3-# rpyIli 3 TIIIEPOIOBOI0 HEPPOMATIEI0 MPH 3aCTOCYBaHi
bypokcany KUTBKICTh CEYOBMHM B IJIa3Mi KpoOBi 3MeHImMiIach B 1,56 pa3su B TOpiBHAHI 3
KOHTPOJIBHOIO MATOJNOTIEN0 1 30inbmiack B 1,22 pa3u B HOPiBHSAHI IHTAKTHUM KOHTPOJIEM.

Excpenisi ce4oBMHM B iHTaKTOMY KOHTpoJi craHoBmia 11,24+1,21 mmonw/moba, y ImypiB 3
TJILEPOIOBOI0 He(poIaTielo KIiPeHC CEUYOBUHH, IO BHAUIAETHCS HUPKa-MHU 3MeHIIMBCA B 2,05 pasu, a
TIpH 3aCTOCYBaHi ypokcaHa 301IbIIHBCS B 1,46 pa3u B MOPIBHSHI 3 IHTAKTHUM KOHTpOJIEM i B 2,99 pa3u B
TIOPIBHSHI 3 KOHTPOJILHOKO MATOJIOTIE0, IO ICMOHCTPYE PO3BUTOK HUPKOBOI HETOCTATHOCTI Y IIYPIB.

Takum 4MHOM, 32 YMOB TJIiNEpoJIoBOi HedpomaTii pypokcaH CIpHsIB MiABUIICH-HIO Aiype3y Yy
3,4 pasu B MOpIBHSAHHI 3 KOHTPOJHHOK ITATOJIOTIEI0, Ta MEPEBUIIYBaB Aiype3 y Tpymi iHTaKTHOTO
KOHTPOITIO B 2 pa3u, 3HIKYBaB PiBEHbh €HAOTCHHOTO KPEaTHHIHY B TUTa3Mi KPOBi Ta 301IbIIyBaB HOTO
EKCKpEIIiIo 3 CeYel0, CIPUAB MiJBUIICHIO MBUAKOCTI KITyOOUKOBOI (hiabTparlil i eKCKpeii Ce40BUHH,
Ta CIPUSB TIOCUJICHIO KaHAIBIIEBOI peadcopOiii.

BucHoBku.

1. I'mineponoBa HedpomaTis CyIPOBOIKYETHCS MIPOSBAMU TOCTPOT HUPKOBOI HEOCTATHOCTI.

2. 3acrocyBaHHs (DypOKcaHy IMPH TIINEPOJIOBii HedpomaTii crpusie 3MEHIICHI0O TOKCUYIHOI JTii
TIIEepoTy Ha HUPKH.

3. PekoMeH/IOBaTH TPOBECTH TMOMAANBII JIOCTI/DKCHHS BUKOpPHCTaHHS (ypok-caHy Juist
(hapMaKoJIoTi4HOT KOPEKI[iT roCTPOi HUPKOBOT HEIOCTATHOCTH.
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PECULIARITIES OF CEREBRAL BLOOD-GROOVE WHILE
PROVIDING ANESTHESIA TO PATIENTS OF ADVANCED
AND SENILE AGE

Loskutov O. A.
Druzhyna A. N.

Ukraine, Kyiv, Chair of «4nesthesiology and Intensive Therapy» Shupyk National Medical
Academy of Postgraduate Education

Abstract. Work is devoted to studying of dynamics of a brain blood-groove in the pool of an
average brain artery at operations with cardiopulmonary bypass on patients of advanced and senile
age and to identifying the factors influencing its speed parameters.

27 patients at the age of 69,3+4,5 years operated on coronary artery bypass surgery in the
conditions of cardiopulmonary bypass were researched.

During work it is established that in the studied group, initial indicators of a brain blood-
groove were 53,9+0,6% less in comparison with the standard values for this category of patients.

Decrease in volume speeds of a cerebral blood-groove (by 46,7+2,5% of rather initial size)
was noted at an induction stage in anesthesia and at a stage of connection of the cardiopulmonary
bypass and the beginning of hypothermia (by 64,2+3,9% of initial values).

During perfusion, at the laminar and pulsing modes of artificial blood circulation, it wasn't
observed a reliable difference in indicators of average linear speed of blood-groove in the pool of an
average and brain artery. And the size of cerebral perfusion was influenced authentically by
productivity of the cardio-pulmonary bypass.

Keywords: coronary artery bypass surgery, cardiopulmonary bypass, advanced and senile
age, brain blood-groove.

Introduction. Brain damage is first in the list of postoperative complications at cardiovascular
surgery and as usual reveals in a specter of disorders such as ischemic stroke, delirium and cognitive
dysfunction [1].

Ischemic stroke (as the result of air or physical embolism, or hypo-perfusion) is the most
significant clinical manifestation of neurological damage of the central nervous system (CNS) and is
diagnosed of 1% — 3% patients operated on with cardiopulmonary bypass (CB) [1, 2].

Postoperative delirium is one of the frequently developed complications, in particular, among
patients at advanced age. In general surgery this pathological condition is diagnosed with frequency
ranging from 10% to 18%, in orthopedic-trauma surgery it is observed in 13% — 41% cases and at
open-heart surgery it is registered as frequent as 44,31% [3.,4]. Delirium increases patient’s stay in
hospital from 5 to 10 days [5], which according to Leslie D.L. and coauthors means cost increase on
average by $16000 per patient [6]. Moreover in 35% — 40% cases delirium is a reason of fatality
during the first half year after the operation [7].

Cognitive dysfunction is the usual postoperative neurological complication in cardiovascular
surgery diagnosed of 30% — 65% patients within 1 month after myocardial revasculization and of 20% —
40% patients during the next postoperative months [8]. This notion includes cognitive disorders developing
at an early period and remaining at a late postoperative period which clinically reveal by disturbed memory
and other higher cortex functions (thinking, speech), and also concentration difficulties proved by the data
of neuropsychological testing [9]. It should be noted that cognitive dysfunction after general surgery with
general anesthesiology is observed at every age range group of patients [10].
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It is quite obvious that for prophylaxis of intraoperative damage of CNS to maintain adequate
cerebral circulation is of utmost importance. It is conditioned by the fact that nervous tissue has no
energy in store and has not enough possibilities to provide energy by anaerobic glycolysis either. It is
the main reason why brain can only «bear» a very short period of hypo-perfusion after which neurons
are damaged irreparably [11].

Maintaining adequate brain perfusion is vital at anesthetic operation on patients of advanced
age. As it has been noted in the works of many authors [12,13], with age, atherosclerotic vascular
involvement and arterial hypertension (AH) added there is indices drop of cerebral hemodynamics and
autoregulatory possibilities of cerebral circulation which facilitate cardiovascular responses making
them inert and torpid. Circulatory hypoxia appears on this background which under unfavorable
conditions can bring to breakdown of cerebral circulation and metabolism disorder [12,13].

The goal of this work is to research dynamics of cerebral blood-groove in the pool of epy
medial cerebral artery (MCA) during operations with cardiopulmonary bypass on patients of advanced
and senile age and to identify factors influencing influencing its speed parameters.

Materials and methods. 27 patients with ischemic heart disease (IHD) who were operated on
coronary artery bypass surgery (CABS) with suturing 2 or 3 (average number 2,4+0,3) coronary
artery venous anastomoses with cardiopulmonary bypass (CB) in SU «University of Heart of MHC of
Ukraine»were included in the research.

The average age range of the examined patients was 69,3+4,5 years old, the average weight
was 82,5+7,4 kg. Where there were 22 men (81,5%), and 5 female (18,5%).

Depending on the functional class (FC) of stenocardia all patients were divided as follows: Il
FC — 5 people (18,5%), 11 FC — 16 people (59,3%), IV FC — 6 people (22,2%).

17 (63%) patients had one myocardial infarction (MI) 4 (14,8%) patients — two Ml in the past.
6 (22,2%) of examined patients had IHD without M1 in history.

Left ventricular injection fraction (IF) was higher than 40% of 21 (77,8%) patients and lower
than 40% of 6 (22,2%) people.

At the preoperative stage duplex scanning of great neck vessels did not indicate any significant
hemodynamic stenosis of general carotid or internal carotid artery of all patients in the researched group.

Diabetes of 2d type was diagnosed of 8 people (29,6%), arterial hypertension was registered of
21 patients (77,8%).

All patients were operated on in conditions of general anesthesia based on sevofluran (1,5-2
MAC). Introduction anesthesia consisted of propofol (1,5+0,3 mg/kg) and phentanilum (1 mkg/kg).
Myorelaxation was supported by pipecuronium bromide (0,07 - 0,08 mg/kg), further analgesia — by
phentanilum (21,543,4 mkg/kg during the operation time period).

Acrtificial pulmonary ventilation of the examined patients was done with air-oxygen mixture
(FiO,=50%) on normal ventilation controlling blood gas composition (average value pCO, of artery
blood was 35,3+2,4 mm HG).

Cardiopulmonary bypass was done with the device «System 1» (Terumo, USA), using
membrane oxygenators «Affinity» (Medtronic, USA) in conditions of medium hypothermia (T=32°C).
Cardiopulmonary bypass before artificial heart fibrillation was conducted using laminar regime with
further turn into pulse regime (perfusion index was 2,4 - 2,5 I/min/m?, perfusion volume speed was
4,5+0,02 I/min on average). During CPB normovolemic hemodelution was used at the average level of
hemotacrit 29,5+3,4%, hemoglobin 90,1+2.4 g/l and lactate average level 1,8+0,43 mmole/l. Blood
coagulation was controlled by activated coagulation time maintaining it within 480 - 600 seconds.
Perfusion adequacy was evaluated by indices of acid-based status, gas and electrolyte blood
composition, diuresis rate, esophageal-rectal temperature gradient.

The following values were under control: ECG, invasive artery and central venous pressure,
saturation by pulsotachometer. All patients were intraoperatively assessed for anesthesia depth with
monitor use «VISTA» (Aspect Medical System Inc, USA). The electro-encephalography was
registered in frontal branches as recommended by the firm maker with further calculation of bispectral
index (BIS) (ver 3.1). The average value BIS in the group under research was 43,7+4,5%.

To register quantity parameters of coronary blood-groove in the pool of MCA the patients
were conducted transcranial Doppler’s tomography (TCDT) with an ultra-sound machine «Angiodin
2K» («Bios», Russia). Measures were done transtemporally by a standard method [14]. Base
evaluation of linear values of blood-groove was done on the operation eve and later at the
intraoperative stage beginning from initial narcosis. Ultra-sound sensors of linear format with
frequency diapason 5-10 MHz were used.
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Results and discussion. 21 examined patients whose IF was 52,7+4,3%, the average linear
speed in the pool of MCA before initial narcosis was identified within 54,2+7,6 sm per second (see
Figure) and was by 53,9+0,6% less in comparison with standard values for people from 35 to 50 years
old (p=0,0237) [14].

Dropping of registered values of linear speed in the MCA pool which we indicated correlate to
the data of P.N. Ainslie and S. Demirkaya with coauthors’s research [15,16], who say that cerebral
circulation reduces with age by 25% —30% within the age range period from 20 to 80 years old.

Speed parameters drop of cerebral circulation of the examined patients with preserved left
ventricular IF (over 40%) can be explained by involution of vessels tonus of central cerebral arteries
and dysfunction of vessels autoregulation.
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Fig. 1. Dynamics of mean arterial pressure (MAP) values and linear blood-groove speed in the pool of
medium coronary artery (MCA) at different stages of research

At the stage of anesthesia induction the mean artery pressure (MAP) of all patients decreased
by 32,2+1,2% and was 63,3+4,1 mm HG (see Figure). With a reliable drop of MAP (p=0,0372) it was
noted depression of linear blood-groove speed in the MCA pool which was 28,9+2,95 sm per second
(46,7+2,5% in relation to initial value (p=0,0139)) (see Figure). That is in percentage reduction of
speed values of cerebral circulation was by 14,5+1,3% higher in comparison with MAP percentage
drop registered at this stage of research.

Further research showed that at the stage of anesthesia maintenance the indices of MAP and
cerebral blood-groove were stabilized and close to initial values (see Figure).

Decrease in volume speeds of a cerebral blood-groove which on average was 34,8+2,64 sm
per second was noted at an induction stage in anesthesia and after connection of the cardiopulmonary
bypass and the beginning of hypothermia (by 64,2+3,9% of initial values) (see Figure) .

The main stage of myocardial revasculization in conditions of design value of perfusion volume
speed was characterized by stabilization of the researched values. Mean linear speed of blood-groove in the
MCA pool was registered within 47,6+3,1 sm/sec (78,6+9,2% by initial values) (see Figure).

During perfusion, at the laminar and pulsing modes of artificial blood circulation, it wasn't observed a
reliable difference in indicators of average linear speed of blood-groove in the pool of MCA (p=0,758).

During CB the drop of MAP was registered of 19 patients (70,4% cases) which required therapy
correction. For this purpose 10 patients were injected bolus intravenous micro-doses of mesaton and 9
people increased perfusion volume speed by 20% of initial to maintain MAP at an adequate level.

Analysis of the obtained data showed that increase of MAP due to bolus intravenous injection
of 0,4 — 0,5 ml 0,01% mesaton solution provided rise of artery pressure on average by 45,8+4,5%
(from 36,5+2,4 mm HG to 67,4+3,lmm HG). MAP rise provided increase of linear speed of blood-
groove in the MCA pool on average by 19,3+£3,1%. Perfusion volume speed increase by 20% from
initial value was accompanied by a reliable rise of blood-groove speed in the MCA pool on average by
48,5+3,32% (from 32,1£3,5 mm HG to 62,3+5,2 mm HG) and accordingly lead to increase of cerebral
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circulation on average by 36,44+2,9%. Thus, during CPB the cerebral circulation is more dependent on
perfusion volume speed than on MAP value.

After the main stage of the operation was finished, cardiac-resuscitation and normal temperature
restored we observed stabilization of linear speed of blood-groove in the MCA pool and its progressive
increase to 67,7+4,1 sm per second which was higher than previous values by 29,7+2,1%, and initial values
—by 19,942,5% on the background of lesser corresponding MAP values (see Figure).

As it has been noted above the main part of the examined patients was constituted by patients
with AH (77,8%). This category of patients is very sensitive to «hemodynamic oscillations» as the
result of micro-circulation pathological changes with AH in the background.

According to P.A. Lebedev and coauthors [17] if capillary vessels are affected with high
pressure for a long time the lumens of resistant vessels narrow and in some cases fully close because
of contraction of precapillary sphincters. IIpu srom Density lessening of lumens cross-section of
capillary vessels is accompanied with increase of vessels reactivity. Consequently constriction of
micro-vessel with lack of perfusion results in disappearance of non-perfused vessel bringing to the
second stage that is structural or anatomic sparseness which can be preserved even at maximum
vasodilation [17]. As it is noted in foreign authors’ researches endothelia dysfunction, reduction of
aortic vessel flexibility and big elastic arteries is characteristic for AH with increase of pulse wave
spread, post-load of left ventricle and development of cardiovascular remodeling processes shown in
rise of peripheral vessels resistance [18,19].

Polymorphus structural changes of micro-circular cerebral stream called «hypertonic
angioencephalopathy» are observed with AH [20]. In cerebral vessels of brain destructive changes
take place (plasmorrhagia into the vessel wall with swallowing and sharp narrowing of the lumen even
to its complete obliteration and formation of hypertonic stenosis, development of military aneurysms),
and also processes directed to adaptation (hyperelastosis, vessels requalification). Plasmatic soaking of
arterioles and small arteries develop because of hypoxic damage of endothelium, its membrane, and
muscular cells and walls fiber structure due to the vessel spasm [20]. The elements of wall destruction,
so as proteins and lipids soaking it, are resorbed by macrophages but this resorption is usually
incomplete. Arterioles hyalinosis or arteriosclerosis develops. Analogical changes appear in small
vessels of muscular type. Arteries with thin walls which have no medium membrane are one of the
most frequent types of cerebral vessels changes with AH [20].

To regulate AH at conducting operations the mentioned above categories of patients must be
given hypotensive medications of controlled and predicted effect. According to European register on
treating acute hypertension (Euro-STAT), based on observation research in 11 hospitals of 7 European
countries (Austria, Belgium, Germany, Italy, Spain, Sweden and United Kingdom), the most
frequently used medication to AP correction during general anesthesia is Urapidil (Ebrantil) [21].

This medication is of central and peripheral effect mechanism. At the peripheral level Urapidil
(Ebrantil) blocks mostly postsynaptic a;-adrenoreceptors. At the central level it modules activity of
blood circulation center which prevents tonus rise of the sympathetic nervous system and decrease
tonus of bloodstream. Intravenous injection of Urapidil (Ebrantil) leads to drop of systolic and
diastolic value of blood pressure by decrease of general peripheral vessel resistance. The heart rate
remains unchangeable and medication effect id predicted and dose dependent.

In the work of Grabowska-Gawet A. and coauthors the effcts of Urapidil (Ebrantil) were
researched at different surgery types [22]. As the result it was proved that mono-therapy with Urapidil
(Ebrantil) (an average intravenous dose of 26,3+2,4 — 30,54+3,5 mg) was more effective of 81,1%
patients. The rest 18,9% required additional intravenous injection of nitroglycerine which was
demanded by the clinical situation connected with manipulations on the abdominal aorta [22].

According to Zapolskaia Y.A.’s research [23], providing anesthesia to patients with AH
reduction of artery stream, increase of cerebral vessels tonus was observed and of 72% patients it was
diagnosed interhemispehric asymmetry of bloodstream with left hemisphere deficit dominating.

Taking into consideration all said above it is of special interest the survey of 85 anesthetists as
to reasons to deepen anesthesia at operative surgery [24], according to which in B 20% cases
additional introduction of hypnotic medications was done to increase effect of muscular relaxants and
in 30,6% — to reduce arterial pressure in order to lessen bleeding, in 20% —at the «painful» stage of the
operation, in 75,3% — in case of heart rate increase and in 100% cases all doctors deepened anesthesia
at rise of AP independent on the operation stage [24]. However according to our previous research
published before [24], deepening anesthesia to regulate intraoperative AP increase can be a risk factor
of postoperative cognitive dysfunctions which is very likely connected with cerebral circulation
depression. Though the latter opinion needs further researching and proving, the results of this work
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emphasize pathophysiological suitability to use Urapidil (Ebrantil) of patients with AH at conducting
anesthesia at operative surgery.

Conclusions. 1. During the research it was established that with age advance accompanied
with atherosclerosis and long-time AH cerebral circulation, reactivity and autoregulatory change
diapason of cerebral vessels lumens drop.

2. Conducting the main stage of cardiac surgery in conditions of CB to provide adequate
cerebral blood-groove the value of perfusion volume speed must be maintained at the level of 120%
from initial whereas MAP value can be less than 70 mm HG without the risk of cerebral hypo-
perfusion.

3. Introducing technique of transcranial Doppler’s tomography into clinical practice gives a
possibility to evaluate qualitative and quantitative parameters of cerebral circulation in intracranial
arteries but also to indicate cerebral vascular reactivity, to assess autoregulation of cerebral blood-
groove reflecting vessels resistance, to prevent cerebral hyperfusion and to reduce percentage of
neurologic complications.

4. To correct high arterial pressure during general anesthesia it is necessary to use medications
with controlled and predicted antihypertensive effect giving preference to Urapidil (Ebrantil).
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PHYSICAL EDUCATION AND SPORT

ALGORITHM FOR SAFETY PARAMETERS OF PHYSICAL
ACTIVITY UNDER POWER FITNESS

Ph D. Chernozub A. A.

d. med. n. Avramenko A. A.
Ph D. Danylchenko S. I.
Chaban I. O.

Titova A. V.

Ukraine, Mykolaiv, Petro Mohyla Black Sea National University

Abstract. One of the issues related to adaptation responses during physical activity, long is the
determination of the parameters of safe physical activities adequate human capabilities in the
directional (specialized) training. Established parameters heart rate variability, the concentration of
cortisol, testosterone and LDH in serum can be used as roughly normal levels in comparative
assessments of similar functional states in rest and after acute muscle strain. At unexercised young
men, change of parameters of a morphofunctional condition of an organism during carrying out
researches, were more essential in comparison with similar indicators fixed in group of athletes.

Keywords: power fitness, safe power loads parameters, heart rate variability, the
concentration of hormones in the blood serum, intensity of loading, power opportunities.

One of the issues related to adaptation responses during physical activity, long is the determination
of the parameters of safe physical activities adequate human capabilities in the directional (specialized)
training. This problem arises sooner or later almost before every coach, sports doctor and its solution can
save both the health athletes and prevent its deterioration among untrained persons [1, 3, 7, 10]. In practice,
the power of fitness and other power sports to search for and identification of the starting and workloads
used a number of techniques that, in general, are current in nature [2, 5, 8]. The resulting figures are not real
evidence reinforcing their safety, and their use is a risk, especially for untrained troops. This situation is
almost impossible to improving the safety of participants in training overload that caused the execution of a
series of experimental studies, combined logistics and methodical relationship [4, 5, 10]. As the primary
object of research was selected group of trained individuals who over the last three years engaged in power
fitness [3, 4, 6, 7]. In this group, 20 were trained boys aged 20-21 years who have a sufficient level of
adaptation to power loads applied in terms of the standard mode of training. To assess the autonomic
regulation of the cardiovascular system and the state of adaptation mechanisms in conditions of intense
muscle activity using methods of analysis of heart rate variability (HRV). To address the objective, the
differential impact assessments a certain level of physical activity on the body, muscle tension conditions,
using a series of biochemical methods aimed at studying the characteristics of changes in the concentration
of the enzyme lactate dehydrogenase, and steroid hormones (cortisol and testosterone) in the blood during
syrovottsi long power fitness classes. Mathematical processing of the results of research carried out by the
software IBM SPSS Statistics 20 on the use of generally accepted methods of statistical data summaries
biological nature. Heart rate variability (HRV) was calculated using Kubios HRV. During the research, the
most important point is the initial installation, safe reliable indicators of physical activity, adequate
compensatory capacity of the organism which confirmed a set of direct indicators. These indicators are
suitable for rough and comparative assessments of young organism at any stage of the training process and
his absence. Established parameters heart rate variability, the concentration of cortisol, testosterone and
LDH in serum can be used as roughly normal levels in comparative assessments of similar functional states
in rest and after acute muscle strain.

Regularities and features of adaptation reactions are object of close attention in the sphere of
applied realization of physical capacities of the person in the course of physical activity of various
orientations. Nature of change the morphofunctional of indicators of a human body in the general plan is
reflection of adaptation potential of an organism on an adequate irritant as which loading serves. The
purpose of work there was a research of features of change of parameters of autonomous regulation of a
warm rhythm and power opportunities of an organism of unexercised people and athletes, and also their
morphometric indicators in the conditions of muscular tension. In the course of researches 40 almost
healthy young men at the age of 19-20 years are surveyed. From this contingent two research groups
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were created the first group included the trained athletes who are systematically engaged in athleticism
throughout three years, and the second consisted of unexercised young men of not having
contraindications for occupations with burdening’s. As model muscular activity, for 3 months of
trainings with frequency of 2 occupations in a week, loading of power character in a mode of high
intensity was used at the small volume of work. Autonomous regulation was estimated on indicators of
the statistical analysis of variability of a rhythm of heart. For this purpose the Polar RS800CX cardio
monitor was used. Parameters of autonomous regulation of a rhythm of heart and results of the spectral
analysis of a warm rhythm at unexercised young men of both groups were registered. Morphometric
parameters of a condition of an organism were estimated on indicators of structure of a body and its sizes
using impedansometry and anthropometry methods. Power opportunities of an organism of
representatives of both groups were estimated by means of a method of control testing. Control of all
studied indicators was made at the beginning of the program of research and in 3 months of systematic
occupations by athleticism. Statistical processing of results of research was carried out with use of a
package of the statistical IBM programs * SPSS * Statistics 20. In work results of pilot studies
concerning features of change of parameters of autonomous regulation of a warm rhythm and power
opportunities of an organism of unexercised people and athletes, and also their morphometric indicators
in the conditions of muscular tension are displayed. It is established that use, for 3 months of occupations
by athleticism, power loadings of high intensity at the small volume of work, considerably strengthens
influence over a low-frequency range of fluctuations of cardio intervals, with simultaneous decrease in
activation of a low-frequency and high-frequency range of fluctuations of cardio intervals isn't dependent
on level of a fitness of participants of studied groups. The elicited fact reflects process of considerable
prevalence of activation of the central contour of regulation of a rhythm of heart, due to activation
neurohumoral metabolic factors. It is revealed that despite high level of tolerance of the trained athletes
to power loadings, use in the course of occupations by athleticism of non-standard level of intensity and
loading volume, promoted rather essential growth of power opportunities and morphometric indicators
of structure of a body. At unexercised young men, change of parameters of a morphofunctional
condition of an organism during carrying out researches, were more essential in comparison with similar
indicators fixed in group of athletes.
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IKOHOMUYECKOE ObPA3OBAHUE CTYJIEHTOB
OUBKYJIbTYPHBIX CHHEHMAJIBHOCTEN KAK ®AKTOP POCTA

IIpogheccop, 0. neo. n. bpoizeanoe H. B.
Poccus, o. Exkamepunoype, Yp®@Y, YpI'YDK

Abstract. Examines the economic education of students of non-economic profile. The issues we
face normal educational process of the students physical specifications of celesta on the other hand, -
cultural, which plays a significant role in increasing productivity.

Under the content of education is understood as a system of scientific knowledge, practical
skills, as well as ideological, moral and aesthetic ideas, which need to master students in the learning
process; under the economic culture, norms of behavior, attitudes, mouth-novlene common relations
of production.

Keywords: education, economic education, economic cal culture student, factor, growth

PasBuBaroiiee u BOCIIUTATEIBHO - ()OPMHUPYIOLIEE BIMSHAE O0yYeHHE HA JIUYHOCTh MOBJIEKIIO 32
c000i1 BOSHUKHOBEHHE B TIEJATOTMKe 0CO00T0 MOHATHS, 0003HAYAIOIIIETO 3TOT MIPOIIECC — 00Pa30BaHKE.

Ilon o6pazoBaHHEM IOHMMAETCSl OBJAACHHE JIMYHOCTHIO ONPEACIICHHBIX HAYYHBIX 3HAHWH,
NPaKTUYECKUX YMEHHUH 1 HABBIKOB U CBSI3aHHBIN C HUIMH TOT WM MHOW YPOBEHb Pa3BUTHS €€ YMCTBEHHO -
TIO3HABATENTLHOM M TBOPUECKOM AEATEIBHOCTH, a TAKXKE HPAaBCTBEHHO-3CTETUUECKOH KYJIbTYpHhI, KOTOPHIE B
CBOEH COBOKYITHOCTH OIPEIEIISIIOT €€ COIMATIbHBIN 00K U UHAUBHyalIbHOE CBOCOOpasue.

OKOHOMHUYECKOE 00pa3oBaHME — TIPOLIECC OBJAJEHHUS COBOKYITHOCTBIO 3SKOHOMHYECKHUX,
YIIPaBICHYECKHUX, COLMOKYJIBTYPHBIX 3HAHUHA HEOOXOJUMBIX B TPOM3BOACTBEHHBIX W JIMYHOCTHBIX
OTHOIICHUSX.

OOpa3zoBaHue Kak MMOHATHE BKIIOYAET B €051, C OJJHOH CTOPOHBI, MPOLIECC OBIAICHUS H3y4aeMbIM
MaTrepruasioM, TO eCTh 00y4eHHe, a C APYTroH - BOCHHUTATENHHO-(opMHUpYIOIlee BIMSHUE 3TOr0 Mpolecca Ha
JIMYHOCTB, OJIMLETBOPSII MX €IUHCTBO U OPTraHMYECKYIO0 B3aUMOCBSI3b. [ yCHEIIHOro OCYIECTBICHHS
00yueHus1 HeOOXOIUMO 3HAThb YeMY HaJ0 YYUTb CTYIEHTOB, YeM OHM JOJDKHBI OBJaJEBaTh B IPOIECCE
yueOHoi pabotel. Ho mockonbky, oOydeHne HampapieHO Ha OOpa30BaHME JIMYHOCTH W OpPraHUYEeCKU
CBSI3aHO C HUM, TO, €CTECTBEHHO, Peyb J0JDKHA UIATH O COIepKaHnK oOpazoBaHus [1].

Ilon comepxaHueM o00pa3oBaHusl CJIEAyeT IOHMMAThb Ty CHCTEMY Hay4dHbIX 3HAHHH,
NPaKTUYECKUX YMEHHH U HaBBIKOB, a TaKKe MHPOBO33PEHUYECKHX W HPABCTBEHHO-ICTETHUECKUX HACH,
KOTOPBIMH HEOOXOANMO OBJIAJETh YUaIIUMCS B IIpoLiecce 00yueHus [2].

KynbTypa — HOpMBI TOBe/IEHHS], B3IVISIBI YCTAHOBIICHHBIE (COPMUPOBAHHBIE) PYKOBOACTBOM
JIAHHOTO 00I11IecTBa (COO0IIECTRA).

OKOHOMHYECKasi KyJbTypa — HOPMBI TIOBEJCHHS, B3IVl YCTAHOBJICHHBIE OOIIHOCTHIO
MPOU3BOJICTBEHHBIX OTHOIIICHHI.

Pemmte mpoOnieMbl OpraHu3allid W TPOBEJCHUST SKOHOMHUYECKOTO 0O0pa3oBaHUsSI CTY/ICHTOB
(GVBKYIBTYPHBIX CHEIUATLHOCTE MOXHO ITyTEeM TIOJI'OTOBKM HOBBIX SKOHOMUYECKH T'PAMOTHBIX
crnerpancToB orpaciu @K u C.

OCHOBHBIMM, Ha OCHOBAaHHMHM IIOJYYEHHBIX PE3yJbTATOB ONPOCAa PYKOBOIUTENEH W BEXYIIMX
npernofaBarenel pakynprera (pU3MIECKON KyIbTypbl YPalbCKOIO IoC. TEXHHMYECKOrO yHHBEPCHTETa —
VIIN, opraHu3alliOHHBIMHU poOIeMaMH 00pa30BaTENbHOrO Ipoliecca Bistores [3]:

1. 3HauuTeNnBHBIM POCT KOJIMYECTBA CTYACGHTOB Ha (akynabrere (U3UUECKOW KyJIBTYpBI
OIepexaeT poCT MaTepUaIbHO-TEXHUIECKOH 0a3bl (Ha HETro OTBETUIH 36,7% OMpPOILIEHHBIX);

2. MarepuanbHoe o0ecriedeHue, He yI0BIeTBOpSIIoIee MOTpeOHOCTH (23,3% OMpOIIeHHBIX);

3. HenocrarouHoe KONMMYECTBO CIEHMATMCTOB OOLIE-SKOHOMHYECKOTO TMPO(MIIs, HMMEIOMNX
GM3KyNBTYpHOE 00pa3oBaHue; (Ha Hero OTBETHIH 16,7% OMpPOIIeHHBIX);

Coneprxanne TUCIUIUIHHBI « 9koHOMIKa OKUC) TOMKHO BKITFOYATH CIIETYIOIIHIE Pa3/IeNbl:
Oxonomurka OK u C. CymHocTs;

[TmanmpoBanne Tpyaa paboraukoB OK u cnopra
Hopmuposanue tpyna padoraukoB @K u cnopra
Omrata Tpyzma, (GOpMBI, METOABI M CPEICTBA CTUMYJIMPOBAHMS JEATEIBHOCTH B OTPACIH
(Hr3HnUECcKOl KyIbTYpHI CIIOPTA,;
— Anamu3 3pdexTHBHOCTH UCTIONB30BaHus Tpyaa padotHrkoB K u criopra
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B pesymbrare mpoBeieHHOH pabOTbl OBUIO ONpEAENEHO, YTO COACPXKAHME SKOHOMUYECKOTO
00pa3oBaHMs IS CTYJICHTOB HEAKOHOMUYECKUX CIICIUATBHOCTEH JIOIKHO:

— ObITh HampaBJieHO Ha OCYLIGCTBICHHWE OCHOBHOM LIENM BOCIHTaHUS — (HOPMHUpPOBaHUE
BCECTOPOHHE M TAapMOHMYHO Pa3BUTOM ju4HOCTH. M3 3TOro TpeOGoBaHMs CleoyeT, YTO COAep)KaHHE
00pa3oBaTenbHOM paboThl HODKHO 00ECIeUNBATH YMCTBEHHOE PA3BUTHE CTYIEHTOB, MX TEXHUYECKYIO U
TPYIOBYIO IOATOTOBKY, (pru3nueckoe, HpaBCTBEHHOE U ACTETHYECKOE BOCIIUTAHHUE,

— CTPOMTBCS Ha CTPOrO HAYYHOH OCHOBE M OOBSICHSTH CTyAEHTaM CYIIHOCTh OOIIECTBEHHOM
JKM3HH, CIIOCOOCTBOBAaTh (DOPMHPOBAHHMIO KX JKM3HEHHOH mo3uiuu. TpeboBaHME HAyYHOCTH U
00IIIECTBEHHON HAMPABICHHOCTH 00Pa30BaHMs IMEET PsiJI aCTIEKTOB;

— BKJIIOYATh TOJIBKO TBEPJO, YCTOSBIIMECS B HAyKe (DaKThl M TEOPETUUECKUE TIOJIOKEHHUS;

— COOTBETCTBOBATH COBPEMEHHOMY COCTOSHMIO HAayKd M BKIIOYAaThb B ce0s HOBEHIME ee
JIOCTHKEHHUS;

— XapaKTepU30BaThCs YETKOCTHIO BBIBOJIOB IO BOIIPOCAM Pa3BUTHS MPUPOJIBI U 00IIecTBa. JTO
3HAYMUT, YTO B KAXKIOH M3y4yaeMOH TeMe JOJDKHBI OBITh BBIAETIECHBI I YCBOGHHS COOTBETCTBYIOLINE
MHPOBO33PEHUYECKHE U HPABCTBEHHO-ICTETHUECKHE UACH;

— COOTBETCTBOBAaTh JIOTMKE M CHCTEME TOW WM WHOW Hayku. OTpaOOTKa TakOW JIOTHYECKOH
CHCTEMBI — JIENI0 Topa3zio Ooliee TpyJHOE, YEM ATO KaXKETCs Ha MEPBbINA B3IILAL;

— CTpPOUTLECA Ha OCHOBE B3aWMOCBA3K MCXKAY OTACIbHBIMU y‘-IC6HI>IMI/I npeaMecTaMu. 910
TpeboBanue OOYCIOBICHO IBYMsI OCHOBHBEIMHU (akTopamu. [lepBblii M3 HUX 3aKiroyaeTcss B TOM, YTO
M3YUYCHUE HEKOTOPBIX IPEIMETOB HEMBICIMMO 0€3 MpeIBapuUTEIbHON MOAroTOBKH. Bropoii dakrop,
00YCIIOBIMBAIOIIMKA 3TO TpeOOBaHWE, 3aKIIOYACTCS B TOM, YTOOBI JaTh y4allMMCS IPEICTaBJICHHE O
B3aMMOCBSI3M HayK. BOT mouyeMy yCTaHOBIEHHE W PACKPBITHE MEXK INPEAMETHBIX CBSI3€H SIBISETCS
BaKHEHIIMM TpeOOBaHUEM IIPY ONIPEACIICHUH COJIEpKaHus 00pa30BaHMs;

— HaxOIUTh OTPa)KCHHE CBS3b TEOPHUHU C IPAKTUKOH, HEOOXOIUMOCTh COSAMHEHHS OOYUeHUsS C
MPOW3BOUTENIFHBIM TPYJOM. B uem e KOHKpeTHO BhIpakaeTcs 3Ta cBsa3b? OHa mpeanonaraer
HCO6XOIH/IMOCTI) HpaKTH‘IeCKOﬁ IMOATOTOBKH CTYACHTOB IO IMPHUMEHCHUIO YCBAMBACMBIX TCOPCTHUYCCKUX
3HaHWI Ha MPAKTHUKE, BBHITIOTHEHNE MPAKTHYECKUX padoT U TPYJOBBIX 3aJaHHM, IPOBEJICHHE SKCKYPCHI Ha
MIPOM3BOICTBO U HA TIPUPOTY U OIPEJIENICHUE CUCTEMbI YMEHUM 1 HABBIKOB;

— COOTBETCTBOBATh BO3PACTHBIM BO3MOXHOCTSIM CTYAEHTOB. OCYILECTBICHNE 3TOTO TPEOOBAHUS
CBSI3aHO C TPaBUJIBHBIM PELICHHEM BoIpoca 00 00beMe U CTENEHH TEOPETHUECKON CIIOKHOCTH yIeOHOTo
Marepuana, OTOMPaeMOro A U3YYCHHUs] Pa3IMYHBIMA BO3PACTHBIMM TPYNIaMH. 3a4acTyl0 KauecTBO
OOy4YeHHUs] CHIDKAETCS, €CIM CTyISHTaM MPHUXOAWTCS YCBAaUBATh IEPETPYKEHHBIH MO O0BEMY WIIH
CJIMIIKOM YCJIO)KHEHHBIH B TEOPETHYECKOM OTHOLIEHHH MaTepHall.
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YBaxkaemble apy3bs !

HSI[&TCHBCTBO npcaoCTaBJsICT BO3MOKHOCTD OecruiaTHOM HY6JII/IK8,HI/II/I
HaY4YHBIX cTaTreu B CICAYIOININX HAYYHBIX JKYPHaJIaX:

International Journal of Innovative
Technologies in Economy
(UITE)

http://ijite.org/

International Journal

o International Journal of Innovative
Technologies Technologies in Social Science
| Social Science | (lJ |TSS)
- gﬂ}- http://ijitss.org/
v

CooOmraem, 4To KypHall BKIIIOUEH B CIEYIONINE HAYKOMETpHUECKHe 0a3bl:
*Google Scholar
*OCLC WorldCat
*ComuroHeT
*Bielefeld Academic Search Engine (BASE)
*Registry of Open Access Repositories (ROAR)
*Open Access Infrastructure for Research in Europe (OpenAlRE)
*Research Papers in Economics (RePEc)
*EBSCO A-to-Z
*EBSCO Discovery Service u ap. o nmpotokorry OAI-PMH, a tak e B 6a3bI TaHHBIX
Discovery Service u A-to-Z.

K nmpumepy 6onee 85% ynusepcureroB CILIA umeror noctyn k 6azam EBSCO. 83.3%
akagemmyecknx 6ubmorek CILIA cuntaror EBSCO 0CHOBHBIM CpeICTBOM TS TOMCKA HAYYHOMN
uHpopmarmu. ba3sl mannbix EBSCO mnpusHaHbl HawIydlIMMH B ONPOCE AKAJEeMUYECKUX U
nyomuHbIx 6ubnuorex CIIA (o nanueiM Library Journal).

Tax »xe mnpurnamaem Bac omyO0iauMKoBaTh CTAaThio, Ha PYCCKOM, YKPAMHCKOM,
AHIIMMCKOM SI3BIKE.

Bovt mooiceme onyonuxkosame ungopmayuro o Baweii opeanuzayuu unu Hay4Hom coobimuu 6
VKA3AHHBIX U30AHUSIX.
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Kypc noBelieHHsT KBaau(pUKaIuu

"OCHOBbLI HAYKOMETPHN"
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PACCMATPUBAEMBIE BOITPOCHI KYPCA:

> HaykoMeTprUUY€eCKHE TTOKA3aTEN OLIEHKN HAYYHOU JESITEIIbHOCTH;
> NmnakTt-(aktop xypHana;

> SCImago Journal & Country Rank;

> Nuaexc Xupia (H-index);

> HaykomeTpudeckue 0a3bl TaHHBIX;

> DIIEKTPOHHBIE PECypChl IOUCKA HAyYHOU MH(GOpMAIIHH;

B naHHOM Kypce pacKpbITbl OCHOBHBIE TTOHSITHSI COBPEMEHHBIX MOAXOI0B
K OLICHKE Ka4e€CTBAa HAYYHBIX UCCIICIOBAHUN HA OCHOBE CTaTUCTUYECKUX JTAHHBIX
HUTUpPOBaHMs NyOnukauid. Jlannas napopmarius JaeT BO3MOXKHOCTb KaXJIOMY
WCCJIE0OBATEIII0 BBICTPOUTh CTPATETHIO TOBBIICHUS LUTUPYEMOCTH €r0
HAay4YHBIX pa0OT, YBEIMYUTh JUUHBIN UHICKC ITUTHPOBAHUS, a TAKXKE MPUBJICYD
MHOTOTBICSIYHYIO ayIUTOPHUIO JIJI1 YTEHUSI BallTUX MyOJuKaIui.

ITo oxonyanuu naTu AHeid Bam BpICbLIaeTcCs M0 MOYTE CBHAETEILCBO 0
NMPOXO0KICHUHU KYPCa MOBbIICHUSI KBAIU(UKANNH YCTAHOBJIECHHOI0 00pa3ia.

http://webofscholar.com/courses.php

Bovi mooiceme onyonuxkosame ungopmayuio o Baueti opeanuzayuu uiu Hay4Hom cooblmuu 6
VKA3AHHBIX U30AHUSIX.
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