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PEKOHCTPYKIMUSI PAHHEJIETHUX OCAJIKOB, OCHOBAHHASI HA JPEBECHO-KOJIBIIEBOI
XPOHOJIOT'HH C 1760 11O 2015 I'T. B PAMOHE IIAXPUCTAHA, COI' IMMCKOM OBJIACTH
(PECIIYBJIMKHU TAJI)KUKHUCTAH)

Hame nccenoBanue OblJ10 MOTHBHPOBAHO HEJJOCTATOYHBIMH JAHHBIMU 110 JICHAPOXPOHOJIOTHIECKUM HCCIIe-
JIOBaHUSM, OTPaHUIECHHBIM CEBEpO-3alafHON JacThi0 Ta/KUKUCTAaHA W3-32 OTCYTCTBHSI JOCTYIA K TaKOH OoTha-
JIEHHOM YacTh cTpanbl. B Tekymmx uccnenoanusx Ha (J. semiglobosa) u (J. seravschanica) ma ceBepo-3amae
TamKuKrcTaHa BBISIBJICHO, YTO PEKOHCTPYKINS KIIMMATHICCKUX N3MEHCHNH OCHOBaHHAs Ha IPEBECHON XPOHOJIO-
i Bo3MoxHa. [locTpoeHa u mpoaHanu3upoBaHa 256-JIeTHSS PEBECHO-KOJBIIEBAs XPOHOJIOTHI U3 KEPHOB CO-
Opansbix B Illaxpucrane. Mbl IpeACTaBIIIN PEKOHCTPYKIIMIO PAaHHEICTHUX OCaIKOB (AIpenb-ABrycCT), OXBaThI-
Baroyto 1760-2016 rr., KoTopasi XOpoIIO COTNacyeTcsl ¢ NANICOKIMMAaTHYECKUMHU TaHHBIMH, a TaKKe OTPaXKaeT
OCHOBHbIE KIIMMaTHYECKHE M3MEHEHHUS B 00JIaCTH UCCIIEJOBaHHS. BbUIN MICHTUPHUIMPOBAHBI TPH SKCTPEMAIILHO
cyxux mepruomaon (1840-1849, 1860-1869, 1884-1891 rr.) u oaun BraxHsiid rox 1904 roa. Beuti ycTaHOBICHBI
Tak)Ke JUAana3oHbl U3 9KCTpEeMaNbHO cyxoro roja 1788 (62.79 MM) n MakcumainbsHO BiIaxHoro roga 1906 (373.92
MM). AHaJIM3 IPOCTPAHCTBEHHON KOPPEISLIMH IT0Ka3all, 4YTO TEMIIepaTypHasi peKOHCTPYKIIMS IOKa3bIBaeT reorpa-
¢uueckyto 3HaunMocTh B LlenTpansHoit A3un (B uactHoctH B Kurae, B Keipreiscrane, B Kazaxcrane u B Tamku-
kuctane). OCHOBHBIE CIIEKTpPaJIbHbIE MMKK OBbLIIM 3HAYMTENILHO BBINIE: HalJGH OAWH IMKI crojierus 128.2-ronxa
(99%); anzkovactoTHble KU 59.9-Tox (99%), 37.7-Tox (99%), 26.8-rox (95%) 1 BEICOKOYACTOTHBIC TTHKH 3.3-
rof (95%), 2.6-rox (95%), 2.4-ron (99%), 2.3-rox (95%), 2.2-rox (95%), 2.1-ron (99%). OHM TTOKA3BIBAIOT CBS3b
0CaJIKOB K BIMSHUSAM JHATIA30HOB M3MEHUMBOCTH Dib-HuHb0-FOKHOTO KOJIe0aHHS U TPOMUYECKUX JBYXJICTHUX
KOJICOaHWH, BOCTOYHOA3HATCKUM MYCCOHOM, 3amagHbIM U THOSTCKHM IIIaTo, 3UMHETO CEeBEPOATIAHTHIECCKOTO
KOJICOAHUS M THXOOKEAHCKUX JCeKaTalbHBIX KOJIeOaHMSX.

Karouesbie ciioBa: Tamkukucran, [llaxpucran, 1peBeCHO-KOJIbIIEBbIE XPOHOJIOTHH, MAJIEOKIMMAT, MOXOKE-
BEJIbHHK.

Bakhtiyorov Zulfiyor'?, Yu Ruide'?, Monoldorova Akylail?, Aminov Javhar!?,
Gulkaiyr Omurakunova®?, Merim Pamirbek kyzy'?

tUniversity of Chinese Academy of Sciences Beijing 100049, China

2Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences

TREE-RING-BASED EARLY-SUMMER PRECIPITATION RECONSTRUCTION FOR
SHAHRISTAN, SOGD PROVINCE, TAJIKISTAN, SINCE AD 1760-2016

Our study was motivated by insufficient data on dendrochronological studies, limited to the north-western
part of Tajikistan due to lack of access to such a remote part of the country. Current studies on (J. semiglobosa)
and (J. seravschanica) in the northwest of Tajikistan revealed that reconstruction of climatic changes on the tree
is possible. Cores from 256-year-long tree-ring chronology was constructed and analyzed for the territory Shah-
ristan, Tajikistan. We presented the reconstruction of early summer precipitation (April-August), covering AD
1760-2016, which well agrees with paleoclimatic data, and also reflects the main climatic changes in the field of
research. Three extremely dry periods (1840-1849, 1860-1869, 1884-1891) and one wet year 1904 were identified.
Ranges were also established from the extremely dry year of 1788 (62.79 mm) and the maximum wet year of 1906
(373.92 mm). Analysis of spatial correlation shows that temperature reconstruction proves the geographical im-
portance in Central Asia (in particular, China, Kyrgyzstan, Kazakhstan and Tajikistan). The frequency spectral
peaks were significantly higher: one cycle of the century peak of 128.2-year (99%); low-frequency peaks 59.9-
year (99%), 37.7-year (99%), 26.8-year (95%) and high-frequency peaks 3.3-year (95%), 2.6-year (95%), 2.4-year
(99% ), 2.3-year (95%), 2.2-year (95%), 2.1-year (99%) were found. They show the relationship of precipitation
to the effects of the El Nifio-Southern Oscillation Variability (ENSO) and Tropical Biennial Fluctuations (TPF),
the East Asian monsoon, the western and Tibetan plateau, the winter North Atlantic Oscillation (NAO), and Pacific
Decadal Oscillations (PDO).

Keywords: Tajikistan, tree-ring chronology, paleoclimate, Juniperus.
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XPOHOJIOTHS JPEBECHBIX KOJEI[ MINPOKO UCTIOJb-
3yeTcsi Ul peKOHCTPYKIIMN U3MEHEHUH KIIMMaTa Bere-
TaIlMOHHOTO IIEPHO/1a Ha IPOTSKEHUH BEKOB U ThICAIC-
nernii [1]. OgHako KiImMaTHdeckas WH(popMarus B
KOJIBIIaX MOJKET OBITH MPOAHATU3NPOBAHA WHIUBHIY-
JIbHO, YTOOBI JaTh IPEICTABICHUE O TOM, KaKOH KIIH-
Mar ObUI B TIPOIIJIOM U KaK OH CKOpee BCEro OyAeT oxa-
pakTepu3oBaThcs B Ommkaiiimem Oyaymem. Mcropus
HOIyJISAIMY MHOTHX BUAOB AepeBbeB B EBpone u Ce-
BepHOI AMepuke [2], IO CpaBHEHUIO ¢ APYTUMH KOH-
TUHEHTaMH, TakuMH Kak CpegHss A3sus, OTHOCH-
TENIBHO XOPOIIO U3ydEHA.

CymmecTByeT MHOXECTBO HCCIICIOBAHMHA PEKOH-
CTPYKILMH TEMIIEPATypHhl, OCaJKOB, 3aCYXH, CBI3aHHBIX
C ITUPUHON KOJBIIA JCPEBHEB MOXOKeBeNbHHKA [3]. B
TapKuKUCcTaHE HHTEPEC K JEHAPOXPOHOIOTHH OB 3a-
TpoHYT MenbkoM B 30-e¢ roapl mpouuioro Beka A. B.
I'ypckum, HO ycriexa oHO He Bo3bIMeno. [TozaHee B ToM
ke XX BeKke COBETCKUMHM YUEHBIMH OBIIH CIENaHbI ce-
pHH paboT MOCBSIICHHBIE PAJHaIbHOMY IIPUPOCTY Jie-
peBbeB [4], B XXI Beke kpaline Majio ucciael0BaHu B
00J1aCTH PEKOHCTPYKIMHU 3aCyIUINBOCTH, 3eMIIeTpsce-
HUH U KJIMMAaTHYECKHUX CBS3€H KOJIBLIEBON XPOHOIOTUHI
[5], a B TypkecranckoM XpeOTe M MOJABHO OTCYT-
CTBYIOT PEKOHCTPYKILIUH, KOTOPbIE ObI OOBSCHSIIN KIIH-
MaTHYECKHE aHOMAJINH.

W nnst Toro, 4TOOBI 3aMOTHUTH ATOT POOET B 3HA-
HUSIX, MBI U3y4YHIIN H3MEHEHUS! IPUPOCTa IIUPUHBI TO-
INYHBIX KOJIEL U3 KEepHa, MOIymapoBHAHON apuu (J.
Semiglobosa) wu  3epadmramckoit  apum  (J.
Seravschanica) crBonoB mepeBbeB u3 lllaxpucrana,
Corgmiickoii obmacth, ceBepHOW dYacTH TaIKUKH-
cTaHa. JTO HCCIIeIOBaHNE — IEPBOE B CBOEM POJIE pe-
KOHCTPYKILIMSI, OCHOBaHHAas Ha JPEBECHO-KOJbLIEBOMH
xpoHostorun 1760-2016 rr., koTopast Takke MOKa3bl-
BaeT BJIAXKHBIE U CyXHe IEepHOJbI sl ceBepHoro Ta-
JDKHKUCTaHa 3a 256 jieT. DTO HCClIegOBaHHE TaKKe
Ba)KHO, IIOTOMY YTO 3TO NEPBOE MCCIIEIOBAHIE B 3TON
gactu Typkectanckoro XpeoOra.

Marepuajbl 1 MeTOABI

CeBepabiMu  xpeOtamu Ilamupo-Amnaiickoit cu-
cteMbl sBIsOTCA  Auaidickuii u  Typkectanckuit
XpeOThl, oKaiiMisomue ¢ rora @epranckyro IOoNnHY.
JUTNTETBHOCTD 3aCyXH B TOpax 3HAUYUTEIHHO MEHBIIIE,
4yeM Ha IyCTBIHHBIX PaBHUHAX, — PE3KO 3aCYIIIHBHI
TOJIBKO aBTycT U ceHTA0ph (PucyHok 1 A). Ha BeicoTax
1500-3500 M kuMat UMeeT XapakTepHbIe YePThI Top-
HOTro, OH OoJiee MPOXJIaJeH U Ha Mpeobajaroleil ya-
CTH TeppuTOopuu Oonee BiIakeH, Ha TypKecTaHCKOM
XpebTe Temneparypsl Boire (Ha Beicote 3100 M cpen-
Hs Temriepartypa saBaps -9,5 °C, utons 11°C), B aTux
BBICOTHBIX IIPEZEax TOJOBBIE OCAIKH JOCTHTAIOT 0
500 mm. Temnoe Bpemsi roga cocrasiseT 120 nHew,
BJIAXXHOCTH 48,8%.
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Pucynox 1. (A) Knumamuuecxkue ouacpammor cmanyuu Lllaxpucmanckuii nepesan ons nepuoda 1949-1997 ze.
(B) Cxema pacnonodicenus cobopa 0opasyoe u memeoponozudeckou cmanyuu Lllaxpucmancrkozo nepesana

B xozae sxcnenunnoHHbIX paboT B Okts6pe 2016
rona, Ha BeicoTe 1970-2800 M Hax yp. M., ceBepo-3a-
MaJIHOM HampaBieHuH mox yriom 10-45° u3z Coramii-
ckoit obmactm (TIII 39°34° 39°40°C/68°50°
68°43’B), Tamxwuxucrana, (Pucynox 1 B) Ilammpo-
Anmnaiickux rop, [llaxpucrana (TIIL), w1 naTupoBKH
U U3MEPEHUs] XapaKTepPUCTUK PaJUalIbHOTO MPHUPOCTa
JIpEBECUHBI OBLIH B3SIThI KEPHBI B OCHOBHOM I10 2 pajiy-
ycaMm 5 MM auamerpa. B obmiem Obito cobpano 56 kep-
HOB U3 28 HE CTHMBIINX WJIM TIOBPEXICHHBIX KHUBBIX
nepeBbeB. [locie TPaHCIIOPTHPOBKM B J1a0OPaTOPHUIO
OPTaHU30BAJIH TIIATEIbHYIO CYIIKY JaJIbIIC UX HaKIIe-
WY Ha IEPEBSIHHYIO OCHOBY, a 3aTe€M IUTH(OBKY U HO-
JTUpOBKY. /I JaTHPOBKH BOCIIOIB30BAINCH HMOJIHBIM
MaKeTOM CTaHJApTHBIX HOpM [1].

s perucTpaniy M BBISBICHUS BBIIANAIOMINX H
JIOKHBIX KOJIEI] UCIIOIB30BAIH U3MEPHUTEIBHYIO MOITY-
aBromarnyeckyro ycraHoBky LINTAB VI Bmecre c
mporpammoii TSAPWin Scientific 4.80 ¢ TouHOCTBIO
0,01 — 0,05 mm. [Tyt TOro YTOOBI OLIEHHUTH B MPEaeIax
KaKOTro OTpe3Ka CpaBHUBAEMBIX KPUBBIX HAHMOOIIbIIAS
KaKOBa BEJINYMHA BO3MOXKHOT'O CABHUTra MBI BOCIOJIb30-
Banuck nporpammoit COFECHA v 6.06. [{ns ynanenus
s¢eKTa SHAOTCHHBIX HapyUIEHUH CTEHAa W IpUMe-
HUTBH OLEHKY (DYHKIIMH CPEIHEro 3HAYEHHsI HA OCHOBE
HCIONb30BaHUSI HETATUBHOM 3KCIIOHEHTH! M TMHEHHOU
perpeccun Mbl ucnoibzoBam ARSTAN 41d. Kaue-
CTBO TIOCTPOCHHOM HaMM XPOHOJIOTHH OCYIIECTBIIS-
JIach Ha OCHOBE ACHAPOXPOHOIOTHUECKUX TPAIHUIINOH-
HBIX TOKa3arejed — CTaHAapTHOTO OTKJIOHeHus SD
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(xapakTepH3yoNie aMIUIUTYLy MOTOANYHONH H3MEH-
YUBOCTH IpupocTa), EPS — mokaspIBaromas CBsi3b ape-
BECHO-KOJIIIEBOH XPOHOJOTUH K M3MEHEHHIO BHEII-
HUX KJIMMaTHYECKHX napameTpoB, RBAR — cpeannii
MOKa3aTeIb KOPPESALUH CPEIH JPEBECHO-KOIBIIEBBIX
cepuii, MS KO3 QHUINEHT TyBCTBUTEIHHOCTH, OIICHHU-
BAIOIMI YyBCTBUTEIHHOCTh XPOHOJIOTHU K BHELUIHUM
n3MeHeHusM [ 1, 6].

AHAJIN3 MeTeOPOJIOTHYeCKNX TaHHBIX

Jnst conocTaBneHuss MHAEKCOB IIPUPOCTa C K-
MaTHYeCKUMH JaHHBIMH OBUIM IPUBJICYEHBI DPSIbI
CpEHEMECSIUYHBIX TEeMIEpaTyp MU OOLIMX MECSYHBIX
0CaZKOB il MeTeopojoruueckord cranuuu [axpu-
cTaHckoro nepesaina (39°57°C/68°58°B, 3143 mHax yp.
M.) (Pucynok 1). Takxke ans ycTpaHeHHs TPOOEIIOB B
METEOPOJIOTHYECKHUX JAHHBIX MBI HCIIOJIB30BAIN ClIE-
nytorre pecypcesl [7]. KoppensimuonHsie cBA3U OBLTH
paccumTaHbl € HCIOJBb30BaHUEM  NPOTPAMMBI
DendroClim 2002.

UroObl MOKa3aTh, YTO BOCCTAHOBJICHHBIE OCAJIKU
UMEIOT reorpaduueckoe NpeICTaBIeHHe, Mbl BBITIOJI-
HWIM NPOCTPAHCTBEHHBIE KOPPEIALUN MEXKIY Hallen

PEKOHCTPYKIMEH O0CaAKOB W HAOOPOM JAHHBIX HA OC-
HOBe ceTkH (35°-55°C/50°-90°B) CRU TS 4.0 [8] s
nmeprona 1949-1997 rr. AHanu3 mpoBOIWIICS Ha KIIH-
MaTO0-HCCIEN0BATEIBCKOM caiite KNMI
(http://www.knmi.nl).

st vccnenoBaHus XapaKTEPUCTUK JIOKAIbHOU
KJIMMaTO-U3MEHYMBOCTH B YACTOTHOM 00JIACTH, MBI
MIPUMEHWIN ISl Halleld PeKOHCTPYKIMH CHEKTpajb-
HBI CUTHAJl MHOTOKaHalIbHOro Metona [9]. Ananu3
TIPOBOMIICS IO BCEMY CIIEKTPY Halllel peKOHCTPYKINHT
(1. e. 1760-2016). Haur ananu3 ucroib3oBan 2 X 371 Ha
(oHEe KpacHOro IIyMa, MOCKOJIbKY OH oOecredrBaeT
0oJee CHIIbHBIC W 3HAYNMBIC CHTHAJIBI.

Pesyabrarsl u Juckyccumn

B (Tabmuma 1) npuBeneHB CBOIHBIC CTATUCTHYC-
CKHE NaHHBIC CTaHIAPTHOW XPOHOJOTHH, HOITOTOB-
neHHble mporpammoit ctaagaprusanun ARSTAN (Pu-
cyHok 3 b). Koaddumment aysctBurensHoCcTH (0,263),
Hapsily C IOKa3arelieM CTaHJapTHOTO OTKIOHEHUS
0,291 (mpu noporoBom 3HayeHuu 0,20) OHU OTPAXKAIOT
XOpOIIIKe peaKkIii Ha U3MEHeHHe KiIuMarta [6].

Tabmuua 1.
CraTrucruyeckue JaHHbIE 0 XPOHOJIOTHSIX IIMPHHBI KOJIBLIEBOT0 AepeBa.
XpoHosuorus TIII
Cpenumii mokasarenb koppemsmun (RBAR) 0,575
Koaddumuent gysctBuTeIpHOCTH MS 0,263
CrannaptHoe otkioHeHHE (SD) 0,291
ABTOKOppersinus nepsoro nopsnka (AC1) 0,498
CBs13b JpeBecHO-KoJbIeBoi xpoHoioruu (EPS) 0,856

Ucxons m3 mokazareneir EPS u RBAR (Pucynoxk
3 A), Hama apeBecHO-KoublieBas xpoHoyorust TTIII
JUIsL TIPOBEICHUS KIUMATHUYECKUX PEKOHCTPYKIIMA
npurogHa ¢ 1760-2016 (BenmuunHa ee IOKa3bIBAaeT
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0,856, uro BhIme kpuTepus 3HaunMoctd 0,85). ABTo-
KOPPEJSIIHSI IEPBOTO MOPSIAKA TONOKHUTEIbHAS U BbI-
cokas (0,485), uTo MOXKET 03HAYaTh, YTO TOJ] CIEIYIO-
WA Tocye MPeabIAyIIero He TaK CHJIBLHO BIHUSET Ha
npupoct koutery [1].
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Pucynok 2. (4) 3nauenus noxazamenei EPS u RBAR. (B) Kpachvim ysemom — OpeeecHo-KoIbyedas XpoHOA02Usl
TIIII cunas nyHKMUPHAs — HANOJHEHHOCHb U 20PU3OHMANbHAA TUHUA — apudmemuyeckas cpeouss. (B)
Kosgppuyuenmor koppensyuu xpononozuti wiuputul Koney oepesves. I opuzoHmanvHvle NyHKMUpHble TUHUU
ykazvieaiom Ha p <0,01 u mouku yxazvieaiom yposeHs 3uauumocmu p <0,05.

Ha Pucynke 2 B noka3ana koppemsiius Mexny
KOJIBLIEBOM-XPOHOJIOTHEN U MHCTPYMEHTAIbHBIMU JaH-
HBIMH (TeMmeparypa W ocaiku) ais nepuona 1949-
1997 rr. KoadhdurmenT koppensun Mexay HHCTPY-
MEHTQJILHON CpelHEH TeMIepaTypoll U paaualbHbIM
MPHUPOCTOM ITOKa3all MOJIOKUTEIHHOE BIHSHKAE B SIH-
Bape (0,343, p<0,01) u orpumarensHoe B Uione (-
0,299, p<0,01) , 5TO BO3MOXHO CBSI3aHO C COXpaHe-
HUEM BJIar", T.e. SIHBapb KOTOPBIA OJIATOTBOPHO BIIH-
sleT Ha POCT JepeBa, TaKk Kak IMpeAoTBpaIlaeT BO3MOXK-
HOCTb MCHIapeHus Biaru, a BOT Uronb Ha000poT mpu

TIOBBIIIEHUH TEMIIEPaTyphl YBEJIMYMBAET HCIApEHHE.
Taxoke MBI HAIlUIM BBICOKHME M CHJIBHBIE CBSI3U C OCajl-
kamun B Amperne (0,429, p<0,001), Hione (0,343,
p<0,001) u Asrycte (0,400, p<0,001), BeposiTHO, CBsI-
3aHa C OrPaHUYEHHMEM BIIAKHOCTH, MPOHUCXOISIIUM B
CepearHe TEKYIIEero poCTa Ce30Ha.

OCHOBBIBAsACH Ha pe3yJIbTaTax aHAIN30B KO3 hu-
LIMEHTOB KOPPEJIALIMH, PaHHEIETHHE OCaJKi Hanboiee
HNOAXOIAT IS KIMMaTHYEeCKOH peKkoHCTpykuud. Ily-
TEM BBIYMCIICHUS PETPECCHOHHOM 3aBUCUMOCTH MEKIY
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xponosoruei TIIII ¢ ocankamu Anpenb-ABrycros-
ckoiri Meteoctanuuu «lllaxpucranckoro mnepeBana»

1940

1950

OblIa BHIMOJIHEHA PEKOHCTPYKIINS OCAIKOB ITUX MECs-
neB 3a nepuoA 1760 mo 2016 rr. (Pucynok 3 Bb).
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Pucynox 3. (A) Cpasuenue uncmpymenmansHolx 0anusix ¢ memeocmanyuu «Llaxpucmanckuii Ilepesany 3a
1949-1997 ee. (b) Pexoncmpykyus ocaokos (Anpenv—Aseycm) 3a nocreonue 256 iem no 0auHuiM
memeocmanyuu Lllaxpucmanckozo nepesana. Opandicesol uHuell NOKA3ansl NO200UYHbIE USMEHEHUs 0CAOKO8,
MeMHO-CuHell Kpusot —cenaxceruviil 11-1emnum guibmpom xo0 0cadkos, NyHKMUPHbIMU TUHUAMU —
cmandapmuoe omxnonenue (£ 1 SD).

Jyist OlieHOYHOM Bepu(UKAIMU TOCTPOCHHOMN pe-
KOHCTPYKLIMH XOJa 3TUX OCAJKOB, MBI CPABHHUIIM UX C
JTaHHBIMM MHCTPYMEHTAIbHBIX HAOJIIOJJICHUH Ha MEeTe0-
cranimu s nepuoaa ¢ 1949 no 1997 rr. (Pucynox 3
A). Pe3ynpTaTel perpecCHOHHON 3aBHCHMOCTH OBLIH
TAKOBBIMH — KO3 UIHMEeHT Koppemsuuu R=0,613,
p<0,001 u tect Sign F=33,43, Tarxke MBI MOIyUYHIN
ypaBHEHHE JUIsL Hallle peKOHCTPYKIHH:

V=3,637 + 279,789xX,

20e Y smo cymma Anpenv-Ageycm ocadoynoii pe-
Koncmpykyuu u X 5mo cmanoapmuas XpoHoI02Us.

Pe3ynpTaThl CTaTUCTHYECKMX aHHBIX IOKAa3bl-
BaroT CHmwkenue ommbku (RE=0,366), Tect kauecTBa
npoaykta 4,279 m mokazarens JlapOuHa-YorcoHa
2,040, xoTopas JEMOHCTPHPYET, YTO PEKOHCTPYHUPO-
BaHHAs MOJIEJIb UMEET 3HAUNTEIbHbIE NPEHMYIIECTBa
[1]. Ha ocHoBe oneHok mokazareneil koaddunmeHra
KOppeIsIi, TecToB Sign, KOTOpBIH moutn 99% Mmbl
MOXEM C YBEPEHHOCTBIO 3asBISTH O XOPOLIEH CBSI3H
MEXJy Halled pPeKOHCTPYKIUEH M MeTeopoJorHue-
CKUMH JaHHBIMH.

Pucynok 3 b nmoka3siBaeT OpUTHHAIBHYIO U CTJIa-
KEHHYIO OOBIYHBIM | 1-IeTHUM (QUIBTPOM OCaTOYHYIO
pexoHCTpyKIwio (Anpens-ABrycr) 3a nepuog 1760 mo
2016 rr. YcpenHeHHOE MEXIy MEpHoIoM ATpenb-AB-
TycT ocaakamMu 3a 256 yer mokaspiBaeT 242,03 MM,
1788 (62,79 mm) u 1906 (373,92 mm) HalificHHbIE B
XO0JIe PEKOHCTPYKLUU CUUTAKOTCA CaMBIMH DSKCTpe-
ManbHbIMU. Ha ocHoBe [10] BHyTpeHHHE TOPU30OHTAIIb-
Hble TuHUM (£ 1 SD) yka3pIBaloT Ha CyXHe U BIIaKHbBIE
TOJIbI, TOYKH, Haxo siuecs 3a npenenamu (£ 1 SD) ro-
PHU30HTAILHON JIMHUM YKa3blBalOT HAa JKCTPEMATIBHO
CyXH€ M BJIQXKHBIC T'OJbI, TOJIbI/IEPHUOABI, KOTOPHIC HE
npeBbimaromue (£ 5 MM) OblT 0OHApYKeHbI B 1778-

1779, 1781, 1789-1790, 1794, 1807, 1809, 1831, 1898,
1918-1919, 1921-1922, 1928, 1934-1936, 1938-1940,
1955, 1958, 1960, 1962, 1964, 1967-1969, 1971, 1973-
1984, 1992-1996, 2009-2011. Cyxue roasl/miepuoisi ¢
Ooyiee HM3KMM 3HAUEHHEM OT CPEIHEro KOJIMYEeCTBa
ocaakoB ObUTH OOHapyxeHsl B 1783-1788, 1791-1793,
1795-1806, 1808, 1832-1897, 1923-1927, 1929-1933,
1937, 1970, 1972, 1985-1991, 2012-2016. Bnaxxusie
TOABI/TIeprobl ¢ 60JIee BBICOKUM 3HAYEHHEM OT Cpea-
HETO KOJIMYECTBA OCAaIKOB ObLTH OOHapyXeHH B 1760-
1777, 1780, 1782, 1810-1830, 1899-1917, 1920, 1937,
1941-1954, 1956-1957, 1959, 1961, 1963, 1965-1966,
1997-2008. XapakTepHUCTHKH TOJIOB/IEPHOIOB OCHO-
BBIBAJINCh HAa OCAJOYHYIO0 PEKOHCTPYKIHUIO CO Criia-
YKEHHBIM (PUIIBTPOM, TJie BHJIHBI OoJiee IUIaBHBIE Mepe-
XO/Ibl, a He OecrnopsAoYHbIe CKaukd. [lepnompl ¢ 3Kc-
TpeMaJIbHO: TpeMsi cyxumu mnepuomamu 1840-1849,
1860-1869, 1884-1891, 1 0JHUM BIaKHBIM I'OJIOM, BbI-
naBmuM Ha 1904 rox. Camoe cyxoe NATHIECITUIETUE
BeITasio Ha 1850-1900 rox, a camoe BiaaxkHoe Ha 1900-
1950 rox.

Camas mpuMedaTelbHas OCOOEHHOCTh B HaIIeH
PEKOHCTPYKITMH OCaIKOB ITOKa3aja TaKhe JK€ Pe3ynb-
TaTHI KaKk 1 y aBTopoB [11] mponsomia B koHne XX-ro
Beka. Hapsiny ¢ rioGanbHBIM MOTeIIeHHeM KoHIIa X X -
ro BeKa PEeKOHCTPYKLHSA OCAAKOB IS CeBepO-3ama-
HBIX [TamMupo-AnalicKkux rop mOKa3bIBaeT TEHACHINIO K
pocty ¢ 1987 no 2002 roa. Ha ocHoBe nuMmeromuxcs me-
TEOPOJOTHYECKUX JAHHBIX PE3yNIbTaThl UCCIEN0BAHUE
TIOKa3aJIi CXOJICTBO M TEHACHIMIO «CMauUBAaHUIO» TaK
0XapaKTepU30BaJIN ATY aHOMAJINIO aBTOPBI ITOH CTaTh!
[12], xoTopas mpousonuia Ha ceBepo-3anaae Kuras c
1980-x romoB 1 KOoTOpast UMeNa XapakTep ObITh HOXO-
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kel Ha yacTh TamxukucTaHa. B To Bpems kak Ha ce-
BepHOM-ceBepo3ananHoii yactu Kutas aBtopsl [13]
HAIIUTH TeHACHIUIO K cmaxy ¢ 1992 mo 2015 rr, koTo-
poe COoBMamaeT co MHOTHMHU HCCIICIOBAHUSAMH IIPOBE-
neHHepIMu B Kutae.

BricokodactotHeie uku 3,3-rox (95%), 2,6-ron
(95%), 2,4-rox (99%), 2,3-ron (95%), 2,2-rox (95%) u
2,1-ron (99%) oTHOCATCA K TUana3oHy W3MEHYHBOCTH
Onb-Hunbo-Hxkuoro konebanus (QHCO) u Tpomuye-
CKUX JBYXJICTHHUX KoyeOanui [14], a Takke BOCTOYHO-
A3UaTCKUM MYCCOHOM, 3anaJHbIM U THOeTcKkuM miaro
(Pucynox 4 A). IloaToMy 3TH BBICOKOUACTOTHBIE
IUKJIBl CBHICTEIBCTBYIOT O TOM, YTO HM3MEHYHUBOCTH
0CagKoB B Hameidl 00JacTH HCCIEIOBAHUS MOXKET
UMETh CHIIbHBIE aCCONHAINH ¢ KPYIHOMACIITaOHBIMHU
CHCTEMaMH¥ IUPKYJISAIIHA OKeaHa M aTMOC(EpHL. A BOT
HU3KOYACTOTHBIC HUKIBI W MYJIbTH-ACKAaIHBIC ITUKIIBI
128,2-rox (99%), 37,7-ron (99%), oTHOCATCS K 00MICH
HIMPHUHE TOJIOCH! 3UMHETO CEeBEepOaTIaHTUYEeCKOTO KO-
nebGaHus [15], yTo yka3pIBaeT Ha BIMSHUE ITHX KOJe-
6anuit Ha knmuMar LlentpansHoit Asun. ITuku 59,9-ron

(a)

59.9

95% ypoBeHb 3HAYHMOCTH
s 99% ypoOBeHb 3HAYUMOCTH

CﬂeKTpaﬂ bHas IJIOTHOCTHL

(99%) n 26,8-rox (95%) BO3MOKHO KOPPECTIOHANPYET
C TaKWMH aHAJIOTUYHBIM MEPHUOIaMH, O0HAPYKECHHBIM
B TUXOOKEAHCKHX JIeKaalbHBIX KoJieOanusx [16]. On-
HAKO MEXAaHW3M BIHSHHA STHX IUPKYISIUOHHBIX CH-
CTEM H TO, KaK OHH KOHTPOJIHMPYIOT N3MEHYNBOCTD KITH-
MaTa Ta/DKUKHCTaHa B pa3sHOE BpeMs, OKUAAET Iallb-
HEWIIero u3y4eHus.

[TpocTpaHCTBEHHBIE KOPPEISIIIMA MEXAY HalleH
pexoncTpykuuu ocankoB u CRU TS 4.00 ocanku [8]
st nepuona Anpenb-Asryct 1949-1997 rr. yTo0b!I 1mo-
KazaThb reorpaduueckyto 3Hauumocts (Pucynok 4 b).
3HaunTEIbHBIE MOJ0XKUTEIbHBIE KOPPEIALUH 00Hapy-
KHUBAIOTCA OT 35°-55° ceBepHOIl MUPOTHI ¢ OOIBITNM
00XBaTOM ¢ BOCTOKa Ha 3amaja. HawWBricmias MON0OXH-
TeNbHAs KOPPEIAIH IMoKa3aia, 9To 00JIacTh UCCIeo-
BaHUS TeCHO cBsi3aHa co CpenHelt A3mel, B 4aCTHOCTH
CunpizsH Tanp-lllanckue I'opbl, nanplie HIOET IO
Keipreizcrany, Kazaxcran, Tamxukucran u Y30eku-
CTaH.
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Pucynok 4. (A) Pezynomampl Mynbmu-cneKmpanibH020 AHAIU3A NOIHOU PEKOHCMPYKYUU 0CA0K08 0151 nepuood
1760-2016 2. (B) Ilpocmpancmeennas Koppersyuonnas cési3v xporonoauu TITI u cymmaprvle ocaoxku
(Anpenv-Aszycm) CRU TS 4.00 3a 1949-1997 nepuoo.

BriBoabI

OTO HccienoBaHUE NPEICTABIIO PaHHEIETHIOI
0CaJJOYHYIO PEKOHCTPYKIHIO (ATpenb-ABrycT) U3 ape-
BECHO-KOJIbIIEBON XPOHOJIOTHH Juniperus
Seravshanica and Juniperus Semiglobosa. M1 cuu-
TaeM, 4TO ITOT IPOKCH-OTUYET, KOTOPBIIl HE TOJIBKO yKa-
3bIBa€T Ha BO3MOXKHOCTb PEKOHCTPYKLHUU 3a 256 Jer,
HO TaKKe MOJTBEPKAACT IO ATOTO CAEIAaHHbIE PadOTHI
B mpexaenax Ta/pKMKHACTaHA M JJa€T XapaKTePUCTUKU
noBesieHns ocankoB 3a nepuon XVIII - XXI Beka. B
X0JIe PEKOHCTPYKINHU OBUIM HalACHBI CyXWe/BIa’KHBIE
TOJBI/TIEPUOBI, TaKKe SKCTPEMAIbHBIE aHOMAJIHHU, B
YaCTHOCTH TPH CYXUX HepuooB Bbinanu B 1840-1849,
1860-1869, 1884-1891 rr, u oaMH BIIaXKHLIA T'OJ, BbI-
nasimuii Ha 1904 ro, Takke MBI YCTAHOBWIIH THAIIA30H
U3 SKCTpeMaibHo cyxoro roja 1788 (62,79 mm) u Mak-
CHMaJIbHO Bita>kHOTO roga 1906 (373,92 mm). B namreit
00J1acTH MCCIleI0BaHusl HA OCHOBAHUM HU3KO- M BBICO-
KOYaCTOTHBIX IIUKJIOB MBI OOHAPYKHJIH, YTO U3MEHYH-
BOCTb OCaJKOB IOJBEPraeTcs BIUSHHUAM AMANA30HOB
n3MeHInBocTH  Onb-Huupo-lOkHOTO  KONEOaHMs

(BHCO) u TponmuvecKkux ABYXJIETHUX KojeOaHuH, BO-
CTOYHOA3HATCKUM MYCCOHOM, 3araJHbIM U THOETCKUM
IUIATO, 3UMMHET0 CEBEPOATIAHTHYECKOTO KOJieOaHHsT U
TUXOOKCAHCKUX JAEKaJaIbHBIX Konebanusix. Ilpo-
CTPaHCTBEHHBIE KOPPEISINN MOAYEPKUBAIOT COTJIACO-
BaHHOCTh TeorpaMyeckoil 3HaYMMOCTH Hallei oca-
JIOYHOH PEKOHCTPYKIMHU. DTa U TOCIIEeIyIOIIHe PadOTHI
Ha 5TOH TEPPUTOPHHU IPOJOIDKAIOTCS, U MBI Ha/ileeMcs,
YTO MCCIIEIOBAHUS B 3TOH 00JAaCTH IOJKHBI HaM IO-
MOYb JIYUIIC MMOHATH U3MEHCHUEC POCTA IEPEBHEB MOXK-
JKEBCJIbHUKA B YCJIOBHAX riI00aIbHOTO MOTEIUIEHUS U
TIPOIIUION W3MEHYMBOCTH KIIMMAaTa B A3HH.

BaaropapHocrun
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Feng 1 Moux KoJuter Bo BpeMsi IIPEABAPUTENbHBIX pa-
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Msr Takke OmaromapuM AOmyBamum XaMHUTOBA 32 HX
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nannple Ha craHumu [axpucranckoro Ilepesana.
Kpowme Toro, aBTop uickpenne Oyarogaput Kuraickyio
aKaZeMHI0 HayK 3a TOJy4YeHHE TaKOH CTHIICHINU.
Kpome Toro, aBTOp BBEIpakaeT TIyOOKyro Omaromap-
HOCTh CBOCH CEMbE M BCEM, KTO XOTh YeM-TO IOMOT
CIIOBOM HITH JICJIOM.
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ECOLOGICAL STATUS OF LITTORAL AQUATORIES THE TILIGUL ESTUARY AND
RECREATIONAL AREAS
3KOJIOTMYECKOE COCTOSTHUE ITPUBPEXKHBIX AKBATOPUI TUJINTYJIbCKOI'O
JIMMAHA N PEKPEAIIUOHHBIX YYACTKOB
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Summary: The research of macrophyte species, their content, quantity, biochemical properties and hydro-
chemical content of water, mud in the Tiligul estuary was done. According to the results which were received the
assessment of the ecological situation of Tiligul estuary was made during five years, from 2012 till 2017. It was
established that closing the cannel which connected Tiligul estuary and the Black Sea the salinity of water in the
estuary began to increase. However the increase of the salinity of water didn’t affect the growth, the development
and the quantity of macrophytes. Thus the coastal aquatories of the estuary was settled by green and red species
of microphytes.

Key words: littoral aquatories, Tiligul estuary, macrophyte, green and red algae.

Annoranust: [IpoBeneHsI Mccie0BaHUs BUAOBOTO cOCTaBa Makpo(UTOB,

UX YUCIIEHHOCTH ¥ OMOMAacChl, a TAKXKe UX OMOXUMHYECKUE UCCIIEA0BaHU, THIPOXUMUYECKIE HCCIIEIOBAHMS
BOJBI M una B TunurynsckoM sumane. Ha oCHOBaHUM MOJTY4YEHHBIX Pe3yNbTaTOB JaHa OLIEHKA 3KOJIOTHYECKOro
COCTOsIHUSL TUIHUTYJIBCKOTO JMMAaHa B TeUEHUM HATH JieT, ¢ 2012-2017 roxapl. YCTaHOBIEHO, YTO C 3aKPBITUEM
KaHajla COeIMHSAIONIEro THINTyIbCKUi MMMaH ¢ YepHBIM MOpEM, COJIEHOCTh BOABI B JIMMAaHE CTalla IPOTrPECCHpPO-
BaTh. OZJHAKO MOBBIIIEHHUE COJICHOCTH BOJIBI HE CKa3aJ1ach Ha POCTE, PA3BUTHU M YUCICHHOCTH MaKpO(pHTOB B TEX
MEcTax, TJIe COXPaHWICS ypPOBEHb BOJBI B IMMaHe. TakuM 00pa3oM MpHOpeXHbIC aKBATOPUH JINMaHa Ha BCEM €TO

NPOTSHKEHUH, KpOME 00€3BOKEHHBIX YIaCTKOB, 3aCENICHBI 3€JICHBIMH U KPACHBIMU BHIAMH MaKpO(HTOB.
Kniouegvie cnosa: npuOpexHbIe akBaTOPHH, THIINTYIbCKAHN JTMMaH, MaKpO(UTHI, 3elIeHbIe U KPacHbIE BOJO-

pociy.

Beenenne: Oxocucrema THINTYIBECKOTO TUMaHa
(TJI) sBsieTcst oqHUM M3 HamOoJiee LIEHHBIX pPEruo-
HaJIbHBIX PE3ePBATOB BBHICOKOIO OMOJIIOTHYECKOTO pas-
HOOOpaszus ceBepo-3anagHoro IIpmaepromopss. Oco-
6eHHOCTH TeOMOP(OIOTUIECKOTO CTPOCHHS: M3BHIIH-
cTast OeperoBast IMHNSA, YATHHEHHOCTh BOAHOTO JIOXKA,
MHOTOYHCIICHHBIE MECYaHBIE OTMENH, YCThsI OalloK U
MaJlbIX peK IpUBENH K (GOPMUPOBAHUIO MOIIHOIN KOH-
TaKTHOH 30HBI MEXIY mobepeskbeM u akBaTopuend TJL.
[1]. B cBs3M ¢ M3MEHEHUSIMH KJIMMaTa B IIOCIEAHUE Jie-
csatuierus npupojusle yenosus TJI nperepnenu uzme-
HeHusl. BaxxHoH cocraBisitoleil BoJHO-coNeBOro 6a-
naHca TJI siBisieTcs ucnapeHue BOJHOU IIOBEPXHOCTH B
JIETHUH TEepHOA, KOTJa OCaJKOB MaJlo WM MpPaKTHYe-
cku HeT. [Iperepnienu n3MeHeHUS TPUPOIHBIE YCIOBHS
BOJIOEMA B CIIEJCTBUE XO3SMCTBEHHON AEATENLHOCTH
Ha BOZOCOOPHOM IJIOIaaM JIMMaHa B YaCTHOCTH: pac-
TaniKa 3eMelb, BHECEHHE MUHEPAIBHBIX YI00peHNH Ha
pacraxaHHBIX 3€MJIIX a TaK)Ke€ BHECEHHE MECTHIIUIOB.
[TpubpesxHbIe ecTeCTBEHHBIE MPUPOIHBIE JTaHAIIA(THI
UCTIONB3YIOTCS B BHJE NMACTOMI, CEHOKOCOB, peKpea-
IIMOHHBIE HYK/Ibl, MaCIITA0OHBIE TaYHBIE 3aCTPOUKH O€3
LEHTPAJIN30BaHHONW BOJOIOAAYU U KAHAIU3aLUOHHON
CHCTEMBI, 3aperylnpoBaHHOCTh BOJOTOKOB JHMMaHa
[2].

OrneHnBasi 3KOJIOTHYECKOE COCTOsTHMHE Twimu-
rynsckoro numana (TJI) Ha mpoTsbkeHnu nepuoa Bpe-
Menu ¢ 2012 mo 2017 roasl, 0co60e BHUMaHHE OBLIO
YJIeJICHO U3YYEHUIO TIPUTOKOB, COJIEHOCTH BOJIBI, O0H-
TaHMIO Pa3JIMYHBIX BHJOB MaKpO(HTOB, HX BUIOBOMY
1 OMoXMMHUYECKOMY cocTaBy. YpoBeHb Bozabl B TJI B
HOCJEHNE TOAbl CUIbHO YMEHBIIWICS U INMaH O4€Hb
OpICTpO TIepeckIxaeT. Tak, TOMy MOATBEPKACHUEM MU-
Hepanuzauus Boabl B TJI npeBbliaeT MUHEpaIU3aLio
MOPCKOW BOBI, UTO SIBISIETCS aOCOIIOTHO HEJOMYCTH-
MBIM siBTIeHHEeM. BoiHO - coneBoit 6ananc TJI HapyeH
B pe3yibTaTe 3HAYUTEIHHOTO YMEHBIICHHS WIIN JaXe
MpeKpameHnss CTOKa MalbIX PeK 3a IOCIeIHHE He-
CKOJIbKO JIECATUIICTUI, paHee MUTAIOLIME CaM JINMaH
BOJIOH, TaKue, Kak peka TUiurym, BoJsl KOTOpOH He J0-
xonat Ao TJI, Tak ke u peka Llapera npumbikaromias K
TJI B paiione cena Tammno, HukonaeBckoii oonacty.

B 3acymnmnBoe j1eTo 3a c4eT eCTeCTBEHHOTO HCIa-
peHMs, NHMaH TepseT 3HAUUTENbHYI0 4acTh CBOEH
BOJIbI, ITO3TOMY €KETOJTHO BECHOW OTKPBIBAIM IEpe-
CBITIb U 13 UepHOTro MOpSI IIOCPEICTBOM COEACHHUTEIb-
HOTO KaHaJa rocTymnana Mopckas Boga B TJI Bocmon-
HSBIIAsl MOTEPH BOABI B JHMAaHE OT 3HAYUTEIHEHOTO
€CTECTBEHHOT0 HcrapeHus. Kak TONBKO MpeKpaTHin
110J]aBaTh MOPCKYIO BOAY B JMMaH IMOCJIEACTBOM COE-
JeHUTEIbHOTO KaHana, TJI u3psaaHo odmernen u moco-
cnonen. Tak Hampumep PamkeBa koca y cena Jlro60-
HOJb ¥ BOBCE JIMIIMIIACH BOABI, BMECTO BOJABI TETEPh
pactyT 00JIOTHBIE TPaBhl ¥ KaMbliy. ENi¢€ He Tak JaBHO
Ha 3TOM MecTe OBLIO MEIKOBOJHOE 03epO C MHOXe-
CTBOM OCTPOBKOB TJIe HAXOJHJIH ce0e MECTO sl THe3-
JIOBAaHUSI MHOTOYHCIICHHBIEC NIEPEIETHBIC NITUIBI, a CeH-
Yac 3TO BBDKKCHHAs! COJHIEM PAaBHHHA M IOTPECKAB-
IIAsICST OT JKapbl epecoXIIast 3eMIsl.

Takue pekn kak Llapera, Bamaituyk, 6anka Xy-
TOpCKasl He JIal0T 3HAYMMOTO ITPUTOKA MPECHBIX BOJ B
TJI B 3acynuiuBble roasl. Peka Tunuryn miomansio Bo-
no360opa 3550 km? uMeeT HysieBOil 00beM PEYHOro
cToka. Hannune Ha BomocOopax peK MCKYCCTBEHHBIX
BOJIOEMOB 00€CTIeYHBaET MOTEPIO Ha MX 3aMOJTHEHUE U
JIOTIOJTHUTENbHOE MCHAapeHHe C BOJHOW ITOBEPXHOCTH.
Ha Tepputopun Bomocbopa pexu TUiauryn HaXOIUTCS
105 Bomoemos, y peku [lapera- 12, y peku banaigyxk -
13, na npyrux Gankax - 6 (manusie 2012 rozga). [pyasr
y PEeK HCIONB3YIOTCS Ul PhIOOpasBeeHus], BOJAOIION
JKUBOTHBIX [3].

TJI, kak 1 MHOTHE YepHOMOpPCKHUE JIMMaHbI 00J1a-
JaeT OOJBIIMMU 3aracaMu 11eJIe0HOM Ipsi3u ¢ 3araxom
cepoBofiopoaa. Ilo HEKOTOPHIM OLIEHKaM €€ 3amackl
3/1€Ch JOCTUTalOT MUJUTHOHBI TOHH.

[enonner (neuednas rps3p) TJI, 3To TEeMHO-Ccepast
WM YepHasi, WINCTas, OMHOPOIHAS Macca C XapakTep-
HBIM 3allaXOM CEPOBOJOPOIa, COCTOAIIAs MX MHUHE-
PATBHBIX BEIIECTB, OPTAaHUKH M COJICHON BOJIBI JINMAHA.
CornacHo uccienoBannii OgeccKOro WHCTUTYTa Ky-
poprosioruy, nexouasl TJI sBisroTCS J1e4eOHBIMU U
MIPEACTaBIECHbI IPEUMYIIECTBEHHO MarHueBO-HaTpHe-
BBIM HPUPOAHBIM KOMIIOHEHTOM. Kpome Toro ects
OoJIbIIE BO3MOXXHOCTH HCHOJIb30BaHUS JIMMaHa |
TIpUJIeTaroIeii MpuOPeKHOI 30HBI 10 KIIMMaTHYECKUM
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MOKa3aTeNsIM JUTA JIeueOHO-03JOPOBUTENIBHOI pekpea-
IIMOHHOW JIEATENIbHOCTH, 3KOJIOTHYECKOTO TypH3Ma.
IIpubpexHas 9acTh XapaKTepPU3yeTCs] BEICOKOW TISIK-
HOM IPUBJIEKATEIHLHOCTHIO.

TJI nmeeT OOJBITYIO IEHHOCTh, KAK MECTOOOUTA-
HHE BOJHO-0O0JIOTHBIX NTHI (THE3I0BBSI, 3MIMOBKA, TIpe-
ObIBaHME BO BpeMs CE30HHBIX MUIpALUil) OJHAKO MPO-
IIJIO BpeMs U paHee IOKPBIThIe BOJON TEPPUTOPUH Te
NTHOBI HAaXoAWwIn cebe IpUCTaHWIIEe B HAcTosIIee
BpeMs IEPECOXIIN.

Oxonorundeckas cutyanus TJI Ha DpoTskeHUU
MHOTHX JIeT HCCIeI0Bajach M MPOJOIKAET UCCIeNO0-
BaTbCs WHCTUTYTOM OWOJIOTMH IOXHBIX MOpEH B
r.Onecce, OIECCKIM SKOJIOTHIECKAM YHHUBEPCHUTETOM,
OpmecckiM HaIMOHATBHBIM yHHBepcuTeToM mM. W.U.
Me4HHKOBa, TOATOMY MyOIUKAIIN OMHCHIBAIOITIX
9KOJIOTHYEcKoe cocTosiHue u curyanuio ¢ TJI 3a mo-
CJIe/IHEE ECATHIIETHE IOCTATOYHO, YTOOBI UMETH IIpE -
craBieHue o Bompoce [4-14, 16-18]. Ognako, He yae-
JICHO 1OCTaTOYHO BHUMAaHUS BOIIPOCY NEPCHEKTUBHBIX
JUIsl UCIOJb30BaHUSA PEKPEALMOHHBIX ydacTKkoB TJI,
HeOoJbIIKMe OTPBIBKH HH(popMaln o nenouaax TJI, He
MO3BOJISIET CAeNaTh BBIBOABI O MX MECTOHAXOXICHUH
Ha yyacTtkax TJI, ucnonp3oBanuu B pekpeauuu. Her
HHPOPMAIUH O OMOXMMHYECKOM COCTaBe Makpodu-
TOB, XOTSI U JOCTATOYHO OOBEMHO ONMCAHO UX OHOpas-
HOoOpa3zue. Bce 3T MOMEHTHI yKa3bIBalOT Ha HEOOXO-
JVMOCTh TIPOBEICHMSI HCCIENOBaHMI Ui Hamboiee
TIOJTHOTO TIOHUMAaHUS U3y4aeMbIX BOTIPOCOB.

Iespro HAIIMX UCCIIEAOBAHMM ObliIa OIIEHKA KO-
sgorudeckoro coctossHus TJI Ha NPOTSKEHUU NATUIIET-
Hero nieproza 2012 - 2017 roapl, A7st MOBBILEHUS (-
(heKTUBHOCTH IPUPOJOOXPAHHBIX MEPONPHUATHH, pa-
IIHOHAJIBHOTO MCIIOJIB30BaHUS IIPUPOIHBIX PECYPCOB.

B nepuon ¢ 2012 o 2017 roas! B pamMkax uccie-
JIOBaHMs 10 TporpamMme «MHTperpanbHbIii HOAX0a 10
MCIIOJIb30BAaHHUIO OMOJIOTMYECKUX MHIUKATOPOB U Map-
KEPOB UL CO3/IaHMsI KOMIUIEKCHBIX W CIELHAIbHBIX
MOHHUTOPHHTOBBIX IIPOTpaMM 10 OnopazHooOpasuio,
KaK COCTaBIISIONIEH rocyJapcTBEHHOM IPOTpaMMBbl MO-
HUTOPHUHIA OKpY>Karolel cpenibl B A30B0 — UepHOMOD-
CKOM PETHOHE Y KpauHbI»

HamMH OBUTH BBINIOJHEHBI KOMIUIEKCHBIE THIPO-
Ouosiorndeckre, THAPOXUMUYECKHE, HCCIICIOBAHUS
BOJIBI, TIPUIOHHOTO M TIYOMHHOTO HJa, MCCIEIO0BAHO
6uopasnoobpaszue Makpoputo TJI ux ¢uszmonoruye-
CKHE U OMOXUMHYECKHE MOKa3aTeH.

Heo6xoauMo OTMETHTB, YTO Ha MOMEHT Hadana
uccnenoanus TJI B 2012 roay xaHan coeIUHSIOMUN
Yepuoe mope ¢ TJI B monHOM 00bEME cHabXam MOp-
cKoli BoJ10¥ tnMaH. TeM caMbIM 1moJiiep>KuBascs Heoo-
XOANMBII ypoBeHb Bobl B TJI a Tem cambiM 1 Ouopas-
HOOOpa3zue Makpo(hUTOB, MOJIITIOCKOB, PHIOBI U 1Ip.

MaTtepuajbl M MeTOABI HCCTeTOBAHUS:

OmnpeneneHne CONCHOCTH BOJBI B3STOH W3 MpH-
OpexHreIx akBaTopuid TJI mpou3BOAMIOCE TTO 3aMepamM
IUIOTHOCTH Hcmonb3ys apeomerp AOH-2 mo I'OCT
18481-81. Usrorosnen ITAO Crekmonpubop, [Tosnras-
ckast obmacte. Jlmamazon m3mepenui 1000 - 1080
kr/m>, Tlocyie 3aMepa MIIOTHOCTH BOJIBI, BBOIMIIACK TO-
IpaBKa Ha TEMIEPATypy BOABI (JUIsl NMPHUBEACHUS K
20°C), yTOOBI yuecTh €€ B INIOTHOCTH. DTO TO3BOJISIET

MEepenTH K 3HAYEHUSIM CYMMApHOW COJICHOCTHU B KaX-
Joit mpobe, nanee MccaeIyeMoe 3HaUCHUE YCTaHaBIN-
Baiu 1o Tabimme dutmapa. B oToOpaHHBIX mpobax
BOJBI, IPUAOHHOTO ¥ TIIyOOKOTO WIIA TONyYeHHBIE 3
TJI onpenenanyd KOHLEHTPALHUIO Makpo U MHUKpPO3Je-
MEHTOB: KaJliii, HATPUH, Kanpuui, ¢pocdop, Maraui,
JKeNe30, XJIOPUABL.

[IpoOsr MakpouTOB coOupany B MPUOPEIKHBIX
akBaropusix TJI, mocie 3TOro ompeAensiv Mo BUIAM
HCTIOJB3YS OTMPEEIIUTEND 3€NEHBIX, OYPBIX U KPACHBIX
Bogopoceil roxubix Mopeir CCCP [15].

Buoxumuueckuit coctaB Makpo(UTOB ormpese-
TSI Ha OMOXMMHYeckoM aHanmm3aTope Respons - 920
(DiaSys GmbH, Germany) ¢ UCIob30BaHHEM CIIELH-
¢bugeckrx HAOOPOB peareHTOB MPOn3BoANMbIE BioSys-
tems Company (S.A. Costa Brava, Spain).

JI1 KONWYEeCTBEHHTO ONpEACTCHUS KAl W
HATpUS HCHOJBH30BATN OHMOXMMHUYCCKUN aHaIH3aTop
ILyte Na/K ¢ HOHCEEKTHBHBIM OJIOKOM, IPOU3BEICH-
ueiM Instrumentation Laboratory Inc., Bedford, MA,
USA.

Pe3ysbTaThl B 00Cy:K1eHUeE:

[IpoOsI BOBI OTOMpaK B MPHUOPEKHBIX aKBATO-
pusix TJI ¢ rora (c. Kobneso, c¢. Komapsr) u gansire go
CEBEpHOM YacCTH JIMMaHa 00OTHYB €r0 ¥ BEPHYBIIHCH
OITATH Ha I0XHYIO YacTh: ¢. [ImensHoBo, c. Mapsps-
HOBKa, c. Kopaow, c. llupokoe, c. Kanunoska, c. Ka-
upsl, ¢. Kypucoso (ITetposka), TaneBka (BomkoBo), c.
I'ynsaeska, c.Co¢ueka, c. 3matoycoBo, ¢. TamuHo, C.
AHaTonbeBKa, ¢. Ykpaunka. [lentpansuas yacts TJ y
cena KanuHoBka pasnenena 7aMmO0# o KOTOPOi Mpo-
XOJISIT BEICOKOBOJILTHBIE IMHUH DJIEKTpoIepeay, me-
penaronme MEeKTPOIHEPTHUIO HA TPOTUBOTIOIOKHYIO
yacTh TumaHa, Kanunoska — [IporpeccoBka, 3TOT y4a-
CTOK OT/IEJIEH OT OCTaIbHON aKBaTOPUU HEOOIBITUM
MepenIekoM depe3 KOTOPHIi Boa TIOCTYIIAeT B
OCTANFHYIO YacTh JIMMaHa. DTOT YYaCTOK JTMMaHa
HAXOJUTCS ITOJT MOIITHBIM aHTPOTIOTCHHBIM BIUSHHEM.

[IpuHsATO, YTO CONEHOCTH BOJHON aKBAaTOPHUH OT 1
0 25%0 OTHOCHUTCSI K COJIOHOBATBIM BOJAaM a CoJie-
HOCTBE OT 25 10 50%0 OTHOCHTCS K COJIEHBIM. Y UHTBI-
Bas, uTo B 2012 roxy coneHocts Boas! B TJI coctaBisiia
18-21%o0, TJI MOXHO OBLIIO OTHECTH K COJIOHOBATBHIM. A
yxe Ha HosIOpb Mecs1 2017 roaa coneHocTs Bojbl B TJI
yxe 6osee 30%o, TaKMM 00pa30M, JIMMAH Teperet 13
KaTeropuu COJIOHOBAThIM B COJIEHBbIH. Tak Harpumep,
MOCJIEHIE U3MEPEHHSI COJIEHOCTH BOJIBI B JIETHUM TIe-
puon B utone 2017 r. CocraBuna y IIporpeccoBckoit
KocHI - 33,82 %o, y AHaTosbeBCKOM KOCHI - 30.26%o0, ¥
Aramancko# kockl — 30,28, B JIt000M0I6CKOM 3aTUBE -
29.72%0, y Yxpaunckoi kocsl - 31,47%o. ['omom
panbiie B 2016 rony coleHOCTh U3MEPSUIU B aBI'yCTE U
OHa cocTaBmia: y ceia 31maroycoBo — 34,42%o, Ykpa-
HMHCKas Koca 27,83%0, JIr00OmONBCKUI 3ajluB —
27,52%0, AnatonbeBckas koca — 28,47%o, ATaMaHCKas
koca — 28,49%o, y cena IIporpeccoBka — 32,15%o, Ka-
upckuit 3amuB — 35,16%o. B cBsa3u ¢ Tem uro y TJI B
TOCJICTHIE HECKOJBKO JIET HET CBSI3M C MOPEM 4Yepes
COEJIEHUTENIbHBIN KaHal, coleHocTh Boabl B TJI mpo-
JIOJDKACT PACTH B 3MMHUI M BECEHHE - JICTHUH MepH-
onbl. Ha MomenT Hauana uccnenoBanuit B 2012 rony
yepe3 kaHan u3 UepHoro mops nocrynana soga B TJI,
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po0JIeM C BBICOKOW COJICHOCTBIO HE OTMEYaiocCh, MO-
CKOJIBKY TIOCTyHaromas MOpcKas Boja IepeMeIlnBa-
nack B TJI mo tutommamy u o riryouHe. B rokHO#M gacTh
TJI ObuTH XapaKTepHBI KOJICOAHUS COJICHOCTH B AHMAara-
30He 12-21%0, @ B CEBEpHOHN YacTH COJCHOCTH JIOXO-
nna 10 17%o. BaXHBIM MOMEHTOM B OTIpEACIICHUH CO-
JICHOCTH BOJBI ObUIM ee CO30HHBIE KoyiebaHus. Oco-
OeHHO B 3acylUIMBBIE TOJbl, KOTAAa BBINAJANIO
MHHUMAaJIbHOE KOJMYECTBO OCAJIKOB OBUTM OobIIne
€CTECTBCHHbIE HCHApeHHs C IOBEPXHOCTH BOAHOTO
3epkana. C MOMEHTa MEPEeKPhITUS KaHala COEIUHSIO-
IEro JIMMaH ¢ MOPEM BOJHBIIN OanaHC He IOMOJHSICH,
npecHOBOAHBIe peku bamakuyk, llapera, He naroT
JOJDKHOTO TIPUTOKA IPECHOW JHMaHy, a B JICTHEe
BpeMsl TIPAKTUYECKH TiepechixatoT. Boasl peku Tunu-
Tyl TaKke He obecmeunmBaroT mputoka B TJI, mo-
CKOJIBKY OCHOBHAsI 4acTh BOJBI UCIOJIB3YETCS IS XO-
3SMCTBEHHBIX HYX] U IpakTUIecku 10 TJI He TOXOIuT.
BcenencreueM Toro, uto pexa TUaUryi1 He CIipaBJIsieTcs
¢ obecrieueHreM npuToka Bojsl B TJI, ceBepHas 4acTb
JMMaHa NPakTUYeCKU IepecyllieHa U oT cena TaHeBka
(BonkoBO), ¢ MPOTUBOMOIOKHOM CTOPOHBI JIMMaHa C.
I'ynsieBo, ¢. CodueBka, ¢. 37aTOYCOBO M OISITH JKE
MPaKTUYECKH HE OXOIS OJHOTO KHIIOMETpa JI0 cela
KypacoBo (ITerpoBka) nmuMan Bbicox. Haumnas ¢ mooe-
pexsps cenma IleTpoBka 3akaHUMBasecss B CCBEpHOH ee
yacTH BojHas noBepxHocTh TJI. OT4eTIMBO BUAEH
BJAJTb OOMJIBHBIN, CIUIOIIHOM POCT 3€JICHOH BOAOPOCITH
Ulva rigida. IIpotins eie HECKOJBKO KHJIOMETPOB B
cropony Kanpckoro 3aniBa 0T4eTIIMBO BUJHO OOMeIte-
HHE ¥ 3HAYUTEIIFHOE €ro Nepechixanue, 00oruys Kaup-
CKHMIi 3aJIMB ToMNajaeM Ha modepexne cena KannHnoska,
rze dyepes y3kuil nepeueek TJI coeuHAOTCS BOABI ce-
BepHOH u nieHTpanbHoi yactu TJI. I[lo HampaBneHuto K
Kanpckomy 3a/1MBy B aKBaTOPHH JIMMaHa BCTPEUAIOTCS
take BuIbl MakpoduroB, kak: Ulva compressa
(Linnaeus, 1753), Cladophora sericea (Hudson,
Kiitzing 1843), Chondria capillaries (Hudson)
M.JWynne  (1991), Polysiphonia  sanguinea
((C.Agardh), Zanardini, 1840). B npubpexHbIX BOAax
TJl'y cena KopioH B 3a/1MBe IPEUMYIIECTBEHHO PACTyT
senenpie  BuAbl  Makpoduros  Ulva  prolifera
(O.F.Miiller, 1778), kpacusie Buasl Makpoduros Poly-
siphonia sanguinea ((C.Agardh) Zanardini, 1840). K
COYKaJICHHIO T€ BUBI BOAOPOCIIEH, KOTOPBIE HAXOMIN
Ha HAYaJbHOM »JTame HCCICIOBAHMH, B HACTOSIIEE
BpeMs He Bctpeuarorcs: Briopsis plumosa ((Hudson)
C.Agardh, 1823), Polysiphonia nigrescens ((Hudson)
Greville ex Harvey, 1833). B paiione cena Komapsr B
CaMOM KOHIIE ceJia 110 MPUOPENKHOH aKBaTOPHHU B CTO-
pony Jltobomonbckoro 3a11Ba pacteT Oypblid BH Mak-
poduros Cystoseira barbata, (C. Agardh, 1820), sto
eanHCTBeHHOE MecTo B TJI rae pactet Oypslif BHI Mak-
poduros Cystoseira barbata. Co cropousr npubpex-
HBIX akBaTopuii cena KobOneBo pactyT ciemyromie
Buasl Makpoputos: Ulva clathrata (Roth) C.Agardh
1811), Ulva compressa (Linnaeus, 1753), Ulva intesti-
nalis (Linnaeus, 1753), Cladophora sericea (Hudson,
Kiitzing 1843), Cladophora laetevirens ((Dillwyn)
Kiitzing, 1843), Polysiphonia sanguinea ((C.Agardh)
Zanardini, 1840), Polysiphonia elongata ((Hudson)
Sprengel, 1827).

Xapakrepuzysa mpuoOpexHoe coctosaue TJI B
paiione cen KobneBo, c. YkpanHka, ¢c. AHaTOJIbEBKa, C.
TammHO, HE0OOXOAUMO OTMETHTD, YTO JIMMAHCKAs BOJIA
TIpeX/Ie Aaroniast )KU3Hb OOJBIIOMY MacCHBY BOJIOPOC-
JIelt ncuesna. Bmecre ¢ HCUE3HOBEHHNEM BOJIBI IIOTHOITH
paHee IpoM3pacTaBIIie Ha BBHICOXIITUX IUIOMAAIX BO-
JIOPOCIIM HEKOTJja pacTyIlue B MOJTHOBOIHBIX aKBaTO-
pusix. IHTeHCMBHOE McCTIapeHue BOJABI B JIETHHE Kap-
KM€ MECALbl U MpeKpallleHue MOCTYIUICHUS BOABI U3
UepHOro Mopsi MOCPEACTBOM COEIUHSIIONIETO KaHala
MPHUBEJIO K TOMY, YTO BOJa OTOIIa OT Oepera Ha 20-
100 meTpoB B pa3HbIX yyacTkax TJI, oronmia Hekorma
MTOJTHOBOJIHBINA Oeper, TeM CaMBbIM OCTABUB 3HAYHTEIb-
HYIO TEppUTOpHIO Ha Tobepexbe cyxoi. CeBepHas
gacth TJI B paitone cen TaneBka (BonkoBo) mepecox
YYacTOK JINMaHa, T/Ie JKUTEIH paclaXain ce0e yIacTKH
3emuid. Ha Tepputopuu TJI y cena TaHeBka oOGpaso-
BaJics HEOOIBIION CTaBOK JUIMHOW OJIFH KHJIOMETP IIH-
TAIOLIUICS BONOY OT ABYX TEKyLIMX U3 pyubeB. [lanee
mocjie CTaBKa OT cejia TaHeBKa ¥ MOYTH 10 IMPUOPEIK-
HBIXB paroHoB cena Kypucoso (IlerpoBka) BeICyIIEeH-
Hasl TeppUTOpUs T1e Haxoauiack panee Boaa TJI. Yuu-
ThIBasl PpEKpeanroHslie Bo3MoOkHocTH TJI, naHz-
mapTHEIM TapkoM Twmurynsckuid, HukomaeBckoit
o0acTy OBLIO BEIICTICHO 5 PeKpeallMOHHBIX YUaCTKOB
PAcCIIONIOKEHHBIE Ha MPHOPEXKHBIX TEPPUTOPHSIX Cel
KoGneBo, Ykpannka, AHaTOJIbEBKa, ATaMaHCKas Koca,
Tammuao. B manmmadgtHOM mapke THIHTYIbCKHH,
Onecckoii 00J1acTH BO3MOXKHO OBLTO OBI IIenecooOpas-
HBIM BBIJICJIUTh PEKpeallMOHHbIE Y4acTKH y cen Ilme-
HSTHOBO, MapbsiHoBKa, llIupoxoe, Tunurynsckoe (Uep-
BOHA HMBA) B KaueCTBE 30HBI OT/bIXa, KyMaHHs, HC-
NOJB30BaHUS  THIMIYJIbCKOH — JIe4eOHOH  Tpsi3u
(menoumoB). Macca MakpoHTOB B Pa3IMYHBIC CE30HBI
BappUpyeT, Tak HampuMmep BECHOW MOJIOJABIE BOJO-
pOCIH MMEIOT OT HECKOJNBKO COT MIIIMIpamMM 1o 1
rpammMa. B netHee BpeMs B Hadase BOZOPOCIH MPOI0II-
JKArOT HaOMUpPAaTh MacCy a B HIOJIC U aBI'YCTE BCIICACTBHE
JKaphl ¥ HETOCTATKa 0CaTKOB TOPMO3SIT CBOE pa3BUTHE.
OpHako, HAYMHAS C CEHTAOPS MecsIa pOCT U pa3BUTHE
3€JICHBIX M KPAaCHBIX BOIOPOCIEH MPOAOIDKACTCS HH-
TEHCUBHO. bypble BOAOPOCIH NPEANOYUTAIOT MPO-
XJIaJTHbIE MECSIIBI, B OTOT MEPUOJ UHTEHCUBHO PacTyT
Y pa3BUBAIOTCSI.

Jnst ycTaHOBIEHUS OMOXMMHYECKHX IOKa3aTe-
JIet MakpouUTOB OBLUTH BEIOPAHBI TApaMEeTPhl aKTHBHO-
cTH (EpMECHTOB, TAKUX KaK: JIAKTAT JIETHIPOreHa3a,
ATaHWH aMHuHOTpaHc(depasza, acmapraT amHTpaHcQe-
pasa, menouHas ¢ocdaraza. Cieqyer OTMETUTH, YTO B
TOMOTEHATaX 3€JICHBIX, KPACHBIX U OYPBIX BOJOPOCIIEH
OTMeYaeTCst OOJIbIIast aKTHBHOCTE (JEPMEHTOB B BECCH-
HUE MecsIbl (Maif), MPOIOIDKACTCS aKTHBHOCTE (ep-
MEHTOB B IIEPBYIO MOJIOBHHY JieTa (MIOHB), A0 JKapshl,
Jlajiee akTUBHOCTH (DEPMEHTOB HECKOJIHKO CIaIaeT Oce-
HBIO ¥ TIPAKTUYECKH TMOAJEPKUBACTCS HA MUHUMAJIb-
HOM ypoBHE 3UMOH. KOHIIEHTpalusi Makpo U MUKpPO-
3JIEMEHTOB Y MakKpO(GHUTOB HApaCTaeT BECHOU U JIETOM,
OCEHBIO KOHIIEHTPAlUs MaKpo W MHKPOIIEMEHTOB
MaKCHUMaJIbHas, OYE€BUJIHO ATO CBSI3aHO C MpeCTOosIIen
3UMOBKOH.
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BeiBoabI:

1. IlpoBenenHble UccaeA0BaHUS TTO3BOJIMIHN OLE-
HUTBh TEKYIEE 3KoJornueckoe coctossuue TJI B pa3HbIX
€r0 y4acTKaXx € IOMKHON 4acTU A0 CEBEPHOM.

2. ComeHOCTh BOIBI TNPOIOJDKAET HapacTaTh B
CBSI3U C OTCYTCTBHEM IOCTYIUICHHS MOPCKOIl BOZBI U3
YepHOro Mops uepes KaHall.

3. PexpeannoHHble BO3MOXKHOCTH y4acTkoB TJI
MPUTOAHBI I PEKPEallMOHHbIX 1ieJiel, HCTI0NB3YI0TCS
YaCTUYHO.

4. buopazHoobOpa3ue Makpo(UTOB HE paBHO-
MEpHO 10 Bcer npoTsxeHHocTH TJI, B oqHOM yyacTke
JTMMaHa OOoJIbIe BUIOB, B IPYTOM MEHBIIIE.

5. buoxuMmuuecue UCCIeqOBaHUS BOIBI ITOKA3aIU
YBEIMYECHUE 3aCOIIEHHOCTH T10 XJIOPUAAM M MarHHMIO.

6. OnpeneneHa aKTHBHOCTH (PEPMEHTOB Y MaKpO-
(uTOB, YKa3bpIBAIOIIAs HA aKTHBHOCTH BECHOH U JIETOM,
CTaOMJIM3AIMIO OCEHBIO U CHIKEHHE AKTUBHOCTH 3HU-
MO¥.
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BONE MECHANICAL PROPERTIES AND STRUCTURE

Abstract: Bone is an anisotropic, viscous-elastic matter that has the ability to adapt continuously to the
changes occurring in its physiological and mechanical environment. Bone strength depends on different factors,
determining bone quality: the entire bone morphology determined by the quantity and distribution of bone tissue;
the entire bone tissue composition, depending on the ratio of hydroxyapatite, water, type | collagen and other non-
collagenous proteins; the biophysical properties of these components, like the degree and type of collagen cross-
linking and the dimensions of the mineral crystal and its structure

Key words: collagen, stress-strain, hydroxyapatite.

Bones are the levers we need to move in the con-
ditions of gravity. That requires them to be rigid and
resistant to the deformation that occurs during their
loading. Simultaneously, bone must be flexible because
with each stress energy enters into it that cannot be
eliminated but could be absorbed. Bone absorbs the en-
ergy by changing its shape. It can be shortened and ex-
panded when subjected to compression or stretched
when subjected to tension and thus reduce the strain
without fractures. There is another challenge to the

A

Stress

yield

elastic
strain
region

plastic strain
region

bone — it should be light enough to allow us a good mo-
bility [1].

Forces, that are complex and with a constantly
changing direction, act on the skeleton system during
the routine daily activities. Like any other material,
bone deforms under the action of these forces. When
the forces cease, bone has the ability to completely re-
cover its shape unless the deformation induced by the
applied forces has passed the critical level (Fig. 1),
known as the elastic limit.

fracture

>

Strain

Fig.1. Stress-strain curve.

Each acting force is a measurable vector that has a
size, direction and point of application. There are basi-
cally three types of forces: tension, compression and
shear - according to their direction and impact on the
body [2-4].

The main concepts in bone biomechanics are two
—stress and strain. The stress is defined as the force per
unit area and can be classified as tension, compression
or shear depending on the direction of the applied force.
It is measured in Pascals 1P = IN.m™.

The strain reflects the ratio change of the length. It
does not have its own unit of measurement and is usu-
ally reported in percentage relative strain. For example,
if the tested matter has stretched to 101% of its original

length, then the strain is 0.01 units or 1%. Depending
on the direction of the force, the deformation of the ma-
terial occurs due to tension, compression, or shear [5].

Stress — Strain Curve

The stress-strain curve provides information di-
rectly related to the material properties of the specimen
and does not depend on its size and geometry. When
the tested material is a trabecular bone below the stress
— strain curve (Fig. 1), an elasticity region and a defor-
mation region are formed, and their border starts at the
point of elasticity. Trabecular bone is a cellular struc-
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ture made up of a bound system of trabeculae and la-
mellae. The trabeculae form open spaces — cells, and
each of the lamellae closes the cell, similar to a wall.

In the elastic region, the bone behavior is linear-
elastic as cell walls are bent or compressed axially. At
a high enough stress, the cells begin to contract as a re-
sult of the elastic bending and microfracture of the cell
walls. In the deformation region, the described changes
are progressing at a relatively constant stress until the
walls of the cells meet and touch. Once this happens,
the stress resistance increases, resulting in the last
steeper part of the stress-strain curve [6].

Bone Quality and Bone Strength

Bone is never static. It is a live structure that reacts
and adapts to the applied stress and has the ability to
remodel. Bones consist of: organic matrix (20-40%),
inorganic minerals (50-70%), cellular elements (5-
10%) and lipids (3%).

The skeleton cells are continually working to
maintain its remodeling. Thus, the skeleton is in a state
of dynamic equilibrium, both in terms of its composi-
tion and its structure, and reacts to external mechanical
forces (or their absence) through changes in the bone
architecture [7].

Bone strength depends on different factors (Fig.
2), determining bone quality:

e the entire bone morphology determined by the
quantity and distribution of bone tissue;

e the entire bone tissue composition, depending
on the ratio of hydroxyapatite, water, type I collagen
and other non-collagenous proteins;

e the biophysical properties of these
components, like the degree and type of collagen
crosslinking and the dimensions of the mineral crystal
and its structure [8-13].
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Fig. 2. Determinants of bone strength and fragility (after Fonseca et al, 2014).

In a two-component system, such as bone, the
mineral phase provides the required rigidity, and the
collagen fibers — its plasticity and energy absorption ca-

pability, i.e. its strength. The organic bone matrix con-
sists predominantly of type | collagen and small
amounts of type 111, VV and X collagen [14].

The collagen molecules (Fig. 3) are arranged in the
head-to-tail sequence in

N-terminal tail C-terminal tail

Fig. 3. Collagen molecules arrangement.
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overlapping rows where each successive row is The predominant bone mineral is hydroxyapatite.
displaced by Y of its length relative to the previous one, It is observed in the form of needle-shaped crystals,
and thus every 6th row repeats the order of the first. The  plates or sticks located in the gaps of the collagen fibers
collagen fibers are additionally reinforced by covalent  (Fig. 4-a).
crosslinks between lysine and hydroxylysine [15].

The “hardening” of the collagen fibrils is achieved
by integrating the mineral phase [16].

collagen fiber
mineralized fibrils
extracellular matrix mineralized fibrils
mineral plates
intracellular matrix

-

22 |

>

RS S

Fig. 4-a. Collagen fiber contains mineralized fibrils. Mineralized fibrils contain mineral platelets associated
with non-collagen proteins (spiral patterns) that can stretch and absorb the energy generated after loading. This
occurs by tearing apart the spiral structural bonds and thus provides a "hidden™ length.

The brittle mineral provides rigidity, however the  component, ensure the required “hidden” length by dis-
energy from the stress should be absorbed and this is  sipating the energy through reversible tearing of the
achieved by the collagen plastic deformation (Fig. 4-b).  spiral bonds [17,18].

Non-collagen proteins, representing 10% of the organic
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Fig. 4-b. I - strength of collagen fiber provided by fibrils. 11- fibril deformation minimizing the mineral
deformation (after Gupta et al., 2006). I11- Photo of non-collagen-like adhesives (after Fantner at al., 2005).
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The higher mineral content provides greater rigid-
ity but reduces the bone capability to deform and absorb

energy (Fig. 5). According to Currey, each percent in-
crease of the mineral content raises the bone rigidity 5
times but reduces its fracture resistance 14 times [19].
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Tissue mineral density Ca (mg/g)

Fig.5. The tissue mineral content increase is related to the increased rigidity, but also to a diminished elasticity
(after Currey, 2002).

An interesting experiment, in support of the above
statement, was carried out by Kumasaka et al. Sixteen
bone blocks from the first phalanx of 10 racing horses

(7 of fractured and 9 of non-fractured limbs) were ex-
amined by peripheral computed tomography.

Average value of BMD

"

mg/cm3

400

300

Group with fractures -A

Group without fractures - B

Fig.6. Mean values of bone mineral density in the fracture group (a) and non-fracture group (b) (after
Kumasaka et al., 2005).

The mean BMD (Fig. 6) of the fracture group was
found to be 472.1 mg/cm3, significantly higher com-
pared to the non-fracture group — 284.5mg/cm? (p =
0.005) [20].

Cefalu et al. have summarized the results from the
clinical trials and meta-analyses carried out from 1990
to 2000. The authors have found that the bone mineral
density and the fracture risk correlation was a complex
one and BMD was one of the numerous variables re-
sponsible for the bone strength and the fracture risk re-
duction. The changes in the T-score as a result of the
osteoporosis therapy did not correlate linearly with the
fracture risk reduction. The great and sharp fracture risk
reduction in patients taking antiresorptive therapy did

not correspond to the slight increase of the measured
bone density [21].
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THE ISSUE OF STANDARDIZATION OF INTERVENTIONAL MEDICAL TECHNOLOGIES IN
MODERN CARDIOLOGY.

Summary.

The purpose of the study was to assess the experience of implementing local protocols for the standardization
of interventional medical technologies at the regional clinical hospital. There was demonstrated that the imple-
mentation of local clinical protocols can reduce the number of misdiagnoses, the total number of clinical and
instrumental and clinical-laboratory studies, duration of in-hospital stay. The resynchronization of myocardial
contraction by means of biventricular cardiostimulation, regulated by the clinical protocol, allows to achieve sig-
nificant clinical effect on parameters such as ultimate diastolic pressure in the LV, the area of mitral regurgitation,

the functional class on HYHA

Key words: local clinical protocols, clinical guidance, cardiovascular diseases, invasive interventions

Standardization in medical practice is currently
one of the most pressing problems of modern health
care. Given the changes in legal and economic realities,
active reform of the industry, the issue of developing
and implementing technical monitoring systems for
medical care, as well as streamlining clinical algo-
rithms used for diagnosis, prognosis, treatment and pre-
vention of socially significant diseases, e.g. diseases of
the cardiovascular system. In the conditions of the ter-
tiary level of medical care provided by hospitals of re-
gional and national subordination, it is important, first
of all, to quantify the quality of medical care [1-4].

The Ukraine-2020 Sustainable Development
Strategy, approved by the Decree of the President of
Ukraine dated January 12, 2015, No. 5/2015, provides
the basics for the reform of the health care system.
Thus, Section 7 andSection 3 stipulate that the purpose
of state policy in this area is a fundamental, systemic

reform aimed at creating a patient-centered system ca-
pable of providing medical care for all Ukrainian citi-
zens at the level of developed European states. The
guideline for reform is the European Union's "European
Health Strategy 2020" program [6].

In addition, the need to reform the healthcare sec-
tor is envisaged by the World Bank project "Improving
health at the service of people", the Memorandum be-
tween Ukraine and the International Monetary Fund on
economic and financial policies concluded in connec-
tion with the signing of a four-year extended agreement
within the framework of The International Monetary
Fund's Advanced Funding (EFF) mechanism (Febru-
ary-March 2015), the National Strategy for the Con-
struction of a New Health Care System in Ukraine for
the period 2015-2020, other normative legal acts and
policy documents on health care reform in Ukraine. Re-
cently the draft of the law "On State Financial Guaran-
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tees for the Provision of Medical Services and Medi-
cines" was approved by Ukrainian Parliament [5]. One
of the main objectives of the law is the introduction of
a modern quality management system for healthcare,
which provides for the further development of stand-
ardization of medical technologies.

The purpose of the study was to assess the experi-
ence of implementing local protocols for the standardi-
zation of interventional medical technologies at the re-
gional clinical hospital.

Material and methods. The study was performed
on the basis of the Odessa Regional Clinical Hospital.
The clinical outgrows have been analyzed before and
after the introduction of local (intra-hospital) clinical
protocols for the provision of medical care to patients
with cardiovascular pathology. The term of the retro-
spective analysis covered 2010-2015.

As units of observation, the standard forms of
0030, 0660 were used. There were considered the num-
ber of differences between diagnoses during hospitali-
zation and clinical diagnoses, the total number of clini-
cal and instrumental and clinical and laboratory studies,
the length of stay in the hospital, the structure of the
results of treatment (p.14 pp. 0660). The statistical
analysis was performed using frequency and dispersion
analysis using Statistica software (Dell StatSoft, USA).

Research results.

During the period chosen for the comparative
analysis, local clinical protocols were approved for the
treatment of patients with coronary heart disease, hy-
pertension, symptomatic arterial hypertension, includ-
ing using interventional interventions (radiofrequency
catheter, desimpation of the renal arteries), heart fail-
ure, including local (intra-hospital) clinical protocol for
the provision of medical care to patients with heart fail-

ure using left ventricular endocardial cardiostimula-
tion; arrhythmias, emergency treatment for acute coro-
nary syndrome, and the like.

The standard local protocol contains references to
the ICD-10 disease code, regulatory requirements with
reference to the orders of the Ministry of Health and
Medical Sciences of Ukraine No. 102/18 of 19.02.2009
and No. 798/75 of November 3, 2009, Ministry of
Health of Ukraine Order No. 597 of September 16,
2011, No.622 dated 03.11.2008 and No0.436 dated
03.07.2006; indications for hospitalization, a detailed
description of the clinical route at the stages of the re-
gional consultative polyclinic and hospital, if necessary
- preoperative and postoperative term of stay; algorithm
of diagnostics with indication of the desired volume of
sufficient examination, obligatory and additional diag-
nostic methods. The recommended terms of primary di-
agnosis, requirements for the formulation of a clinical
diagnosis, treatment algorithms, volume of medical in-
terventions in a hospital, including conservative and
surgical treatment are given. Particular attention is paid
to indicators of the quality of medical care and the de-
sired results for each specific nosoform. Detailed de-
scription of the algorithm of an extract from the hospi-
tal, recommendations for discharge, indicates the term
of further treatment and diagnostic control, provides a
brief rehabilitation algorithm and the term of the clinic,
including the need and timing of the dispensary super-
vision.

Further analysis showed that the implementation
of local clinical protocols allowed to reduce the number
of differences between diagnoses during hospitaliza-
tion and clinical diagnoses, the total number of clinical
and instrumental and clinical-laboratory studies, the
length of stay in a hospital, and optimize the structure
of the results of treatment (Table 1).

Table 1
The effectiveness of the implementation of local clinical protocols
Indinces A, %
Differences in diagnoses (primary and clinical) -4,2
General number of clinical-instrumental and lab tests -7,9
Duration of stay in hospital -4,4
Lethality -11,3
Improvement +15,4
Recovery +9,3
Without changes -3,8

After the implementation of the clinical protocol
for the provision of medical care to patients with heart
failure using left ventricular endocardial cardiostimula-
tion, 20 patients with ventricular asynchrony were ex-
amined, which was installed by an artificial rhythm
driver Biotronik Talos DR (USA). Among the surveyed
patients, males dominated - 65%. The age of the pa-
tients varied from 48 to 75 years, reaching an average
of 57.5+2.2 years. Conducting resynchronization of
myocardial contraction by means of biventricular car-
diac stimulation significantly improved parameters
such as ultimate diastolic pressure in LV, area of mitral
regurgitation, functional class on HYHA.

Conclusions:

1. The implementation of local clinical protocols
can reduce the number of diagnoses for hospitalization
and clinical diagnoses, the total number of clinical and
instrumental and clinical-laboratory studies, duration of
in-hospital stay

2. The resynchronization of myocardial contrac-
tion by means of biventricular cardiostimulation, regu-
lated by the clinical protocol, allows to achieve a sig-
nificant clinical effect on parameters such as ultimate
diastolic pressure in the LV, the area of mitral regurgi-
tation, the functional class on HYHA
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Osanecan Pyven Anopeesuu

O0OKMOp MeOUYUHCKUX HAYK, npogheccop, 3asedyrouuti Kageopou buomeouyuHul,

Epesanckuii cocyoapcmeennulii ynusepcumem, Epeean, Pecnyonuxa Apmenus

Osanecan Hpin I'ypzenosna

KaHouoam MeOuyuHCKUx Hayk, 0oyenm xagheopul He8poaocul,

Epesancruii 2ocyoapcmeenuviii meouyunckuil ynueepcumem, Epesan, Pecnybnuka Apmenus

Munacan Apa Muxaiinosuu

O00KMOp MeOUYUHCKUX HAYK, npogeccop, oupexmop Meduyunckozo yenmpa « Cypo I pueop Jlycasopuuy,
Epeean, Pecnyonuxa Apmenus

EPIDEMIOLOGICAL ASPECTS OF ACUTE CEREBRAL CIRCULATION DISORDERS IN THE
WORLD AND IN THE REPUBLIC OF ARMENIA
SMUJAEMHAOJOTMYECKHAE ACITEKTBI OCTPBIX HAPYIIEHUI MO3IOBOI'O
KPOBOOBPAIIIEHUS B MUPE U B PECITYBJIMKE APMEHUSL

Summary: The article cites the incidence, prevalence and mortality rates from cerebrovascular diseases
(CVD) in Armenia. The CVD incidence comprised 102.7 in 2000, and grew ~2 times by 2016, comprising 245.0
for a population. In the same year the CVD prevalence grew ~1.5 times, comprising 447.1 and 782.8 for a 100000
of population. CVD mortality rate of 94.66 in 2000, on the contrary, dropped ~1.5 times by 2016, comprising
82.84 for a 100000 population. Similar to the situation with the CVD, there is growth of ischemic stroke incidence
and prevalence for the period of 2014-2016. The priority of the problem of CVD for Armenian health care is
indicated, which dictates the need for a further detailed analysis of the incidence, prevalence and mortality from
CVD in Armenia with the aim of creating a National Stroke Register and National protocols of patient manage-
ment.

AHHOTaHl/IﬂZ B cratne MMPpUBOAATCA JAaHHBIC O BIICPBLIC BEISIBJICHHOM 3a6OHeBa€MOCTI/I, pacopoCTpaHEHHOCTU
M CMEPTHOCTH OT IiepedpoBackysipHbIx 3a6oneBanuii (LIB3) B Apmennn. Tak, namunerc 1IB3, xoropsrii 8 2000
r. coctaBisin 102,7, Beipoc B =2 pazau B 2016 r. cocraBun 245,0 Ha 100000 HaceneHwust. B 3T ke roibl mpeBasieHC
1IB3 BeIpoc B ~1,5 pasa, coctaBus 447,1 u 782,8 na 100000 Hacenenus: coorBercTBeHHO. CMepTHOCTH OT 1[B3,
kotopas B 2000 . coctasmsuia 94,7, npu 3TOM, HalIPOTHB — YMEHbIIMIIACh B ~1,5 pa3 u B 2016 r. cocraBmna 82,84
Ha 100000 racenenns. C 2014 mo 2016 rr. anamorndHo cutyaiuu ¢ [[B3, HaGromaeTcs pocT Kak MHIMIEHCA, TaK
Y TIpeBajieHCca UIIEMUYECKOTO HHCYNIbTa. YKa3biBaeTcs mpuoputeT npobiemsl [IB3 1t apMsiHCKOTO 3paBooXpa-
HCHMUSA, YTO JUKTYCT HCO6X0)II/IMOCTL ILaﬂLHCﬁIHCFO JACTAJIbHOT'O aHaJIn3a pacpoOCTPaHCHHOCTHU, paCIPpOCTPAHCH-
HOCTU U cMepTHOCTH OT 1IB3 B ApMeHuu ¢ nenbio co3ganust HaunoHansHoro peructpa uHcysabTa 1 Hanmonans-
HBIX ITPOTOKOJIOB BEACHUA OOJIbHBIX.

Key words: ischemic stroke, incidence, mortality, prevalence, register.

Kniouegvie cnosa: 3ab60neBaeMoCTb, HHCYIIBT, PETHCTP, PACHPOCTPAHEHHOCTh, CMEPTHOCTD.
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IocranoBka mpodaemsl. Illupokxoe pacmpo-
CTpaHECHHE, BBICOKAs CMEPTHOCTh W HMHBAIHMIU3AIIHI
BCIEJICTBHE  LepeOPOBACKYJSIPHBIX  3a00JeBaHUI
(IB3) n Hamboiree TSDKENOTO WX NPOSBICHHUA — HH-
CYJIBTOB, JIENAIOT MPO(MIAKTHKY U JEUCHHE 3TUX 00-
JIe3HEH caMBIMU aKTyallbHBIMH MEIUKO-COIHATbHBIMA
npoodnemamu. [lo manneiv E.U ['yceBa u coart. [4] B
MUpe 0KoJI0 9 MITH. yenoBek crpanatot LIB3, cpenu ko-
TOPBIX OCHOBHOE MECTO 3aHHUMAIOT MHCYJIbTHI, KaXK bl

roJ] mopakaromue oT 5,6 10 6,6 MJIH. 4elOBeK U YHO-
csampe 4,6 MITH. )Ku3HeH. B 9KOHOMHYECKH Pa3BHUTHIX
cTpaHax cMepTHOCTh oT LIB3 mocturaer 11-12% u co-
ctaBisieT ot 12 mo 16% ot ob1elt cMepTHOCTH Hacelle-
uus [4].

o maraeM MHbOpManmonHoro Otomtetens BO3
[14] ot urcynbTa B 2015 1. moru6io 6,24 MITH 4eJIOBEK

(puc. 1).

HwemMmu4ecka. .

HMHeyneT

PecnupatopH...

XOBEN

Pak nerkwx,
Tpaxed v Gpo...

Duabert

MpwymHa cweptin

iiiiii““

BonaaHe ANk...

Nuapesn

TyBepkynea

AOTr

L=
[ A]

&
o
@
-
=

KonuyecTeo CMepTenkHEIX cyyaes (MnH.)

Pucynox 1. 10 sedywux npuyun cmepmu ¢ mupe (2015 2.).

Becbma uHTEpECHOM NpeACTaBIIAETCS KApTUHA Be-
JIYIIUX IPUYUH CMEPTH MPHU Pa30UBKE CTPaH MO yPOB-
HAM 10xoza. Tak, eciy B CTpaHax ¢ HU3KUM YPOBHEM
noxona ot mHCynbTta B 2015 1. morumbrno 49,6 nHa
100 000 HacenmeHwms1, TO B CTpaHaX CO CpPEIHE-HU3KUM
YPOBHEM H0X0/a, K KOTOPBIM OTHOCHUTCS U ApPMEHU,
noru6o B ~1,5 pasa Gomsme — 68,8 Ha 100 000 Hace-
JICHUsI COOTBETCTBEHHO. B cTpaHax co cpemHe-BBICO-
KAM YPOBHEM JIOXOJa 3TOT ITOKa3aTellb BO3PACTACT JI0
120,9 na 100 000 nacenenus. Haxonen, B cTpaHax c
BBICOKMM YPOBHEM JIO0XOJa TOT MOKAa3aTelb CHIKa-
ercs 10 64,7 na 100 000 Hacenenwus [15].

Takum 00pa3oM, B CTpaHaX C BHICOKUM YPOBHEM
KU3HU TOKa3aTel CMEPTHOCTH OT WHCYIbTa (64,7)
HUKE TAKOBBIX B CTpaHaX CO cpenHe-Hu3kuM (68,8) u
co cpenne-BoicoknM (120,9) ypoBHem goxona. B o xe
BpeMsl, B CTPaHaX C HU3KMM YPOBHEM 10X0J]a OTMEYa-
IOTCSl CaMble HHU3KHE NOKA3aTeIH CMEPTHOCTH OT HH-
cynbTa (49,6).

AHaaM3 mocjeIHUX Hccael0BaHUN M myO-
aukauuii. B CHIA wuHCYNnbT 3aHUMaeT 4EeTBEPTOE
CpeJ PUYKH CMEPTHOCTH, €XKETOJHO mopaxkas ot 700
000 mo 750 TrIic. yenosek [20; 23]. B BenukoOpuranun
3200J1eBa€MOCTh HHCYJIETOM cocTaBisieT 150 Thic. ciry-
4aeB B TOJI, @ CMEPTHOCTh 3aHUMAET TPEThE JUIUPYIO-
mee mecto cpemm apyrux npuunH [19]. B Kurae
CBBIIIE | MIIH. YeJOBEK €XKErOJHO yMHUPAIOT OT WH-
CyJbTa, 9TO OoJIee 4eM B 3 pasa BEIIIE CMEPTHOCTH OT
nHpapkTa Muokapaa [24].

Cornacuo 0630py S.C. Johnston et al. [21] ypo-
BEHb CMEpPTHOCTH, OOYCIIOBICHHON WHCYNbTaMH,
HauboJiee BhIpaXeH B BOCTO4HOW EBpore, ceBepHOI
A3un, UeHTpasbHON AQprKe ¥ B I0KHOM pPErnoHe
Oxeannu. [1o maHHBIM aBTOPOB Ha TEPBOM MECTE IIO
YPOBHIO CMEPTHOCTH OT HHCYJIFTOB U3 H3yYCHHBIX 192
ctpan Haxoautcs Poccus (251 ma 100 ThIC. Hacene-
HUs), Ha BTopoM — Keiprezeran (237 Ha 100 ThIC. Hace-
NeHus), Ha ocienHeM — Celfmenbekne ocTpoBa (24 Ha
100 TeIc. HaceneHus). Takue pa3BUTHIC CTpPaHBI, KaKk
Asctpanusa, CIIA, Kanana, IllBeiinapusi, 3aHUMaiOT
onHu u3 nocneaaux mect (184-e, 186-e, 189-e u 191-¢
COOTBETCTBEHHO), IOCKOJIBKY B HUX OBLIN 3apeTUCTPH-
pOBaHBI BecbMa HHM3KHE YPOBHH CMEPTHOCTH OT HH-
cyibpToB (33 Ha 100 ThIC. HaceneHus B ABcTpanuu, 32
— B CUIA, 27 — B Kanane, 26 — B llIBeiimapun). Cpen-
HUll A5s Beex 192 cTpaH ypoBEeHb CMEPTHOCTH OT MH-
cynpToB coctaBui 111 Ha 100 TbIC. HaceneHwus.

B cucremarnueckom o63ope V.L. Feigin et al.
TIPUBEJICHBI CJIEAYIONIE TT0Ka3aTesn 3a00IeBacMOCTH
nHCcynbToM: «B Ioptyranuu B 1998-2003 rr. crannap-
TU3UPOBaHHBIN 1o EBpomneiickoMy cTanaapTy mnokasa-
Tenb 3a00JIeBa€MOCTH WHCYJIBTOM cocTaBui 2,61 Ha
1000 macemenus (2,49 u 2,73 y My X4UH U KSHIITUH CO-
OTBETCTBEHHO), B bpaszwiuu B 2003-2004 rr. — 1,30
(1,25 n 2,2), 8 Uaguu B 2005-2006 rr. — 1,51 (1,37 n
1,65), B CIIIA 8 2001 r. — 0,88 (0,79 u 0,98)» [18].

Mo nmamueim E.M. T'yceBa m coaBT. 3aboseBac-
MOCTh MHCYNbTOM B Poccuu cocrasmuser 2,5-3,0 ciy-
yas Ha 1000 HaceneHus B roji, a YaCTOTa UHCYJIHTOB B
nomnyJsinuK y aun crapme 50-55 net ypenuuuBaeTcs B
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1,8-2,0 pa3a B KaxIOM IOCIIECIYOIIEM AECATHICTHH
xu3Hu [5].

N.IO. CanguHa TPUBOIUT CIEIYIOIIYIO IWHA-
MHKY ITOKa3aTenel 3a001eBaeMOCTH U CMEPTHOCTH MH-
cynbpTa B Poccuu 3a 20052006 rr.: «3abomeBaeMOCTh
WHCYJBTOM cocTaBmia i MyxunH B 2005 1. — 403, B
2006 1. — 428 na 100 000 HaceneHus, AJIs KEHIIUH B
2005 r.—236, 82006 r. — 253 cinyyas va 100 000 Hace-
nenus. Ilokazatenu CMEpTHOCTH OT BCEX BHUAOB HH-
CYJIBTOB Yy MY)KYHMH OBLIH BBILIE, YEM Yy KEHIIMH, H CO-
craBwin B 2005 r. — 156, B 2006 r. — 178 na 100 000
HaceJeHUs. Y JKEHIIMH 3TH N0Ka3aTeu COCTaBIIN 62
n 72 Ha 100 000 HaceneHus cooTBeTcTBeHHO» [10]. B
uccnenoBaanu O.A. Knounxunoit u JI.B. Craxosckoit
mokaszano, uro: «B Poccum 3aboneBaeMoCTh HHCYITB-
TOM Y MY’KYUH U JKCHIIHMH B BO3pacTe crapiue 25 jeT B
2009 . cocraBmina 3,52 ciygas, 8 2010-2012 rr. — 3,28,
3,46 u 3,15 cooTBeTcTBEHHO» [6].

Octpble HapyIIEHHsI MO3TOBOTO KPOBOOOpAIIICHUS
(OHMK) Ha"OCAT OTPOMHBIN yIIepO SKOHOMUKE (pac-
XOIbl HAa JIEYEHHE, MEIUIMHCKYIO pPeabuIINTALUIo
00JIbHBIX, ITOTEPH B cepe npouzBoacTea). Hampumep,
B CUIA mpsiMble U HenpsiMble pacxoibl Ha OOJIbHBIX,
MEPEHECUINX MHCYJBT, COCTABISIIOT OT 55 10 73 MIIH.
JOJIIApOB B T'OJI, @ MaTEpPHAIbHBIC IIOTEPU COCTABIISIOT
ot 7,5 no 11,2 mapa. nomnapos B roa [19].

Ha uncynbTe! mpuxogurcs 6% ot o0me0onpHIY-
HBIX 3aTpar U 4,6% OT BCeX 3aTpaT HallMOHAIBHOU CH-
creMmsl 3apaBooxpanenus Lllotnanauu. bpemst ¢punan-
COBBIX 3aTpar, KOTOpOE JIOKUTCS Ha OOLIECTBO,
OTPOMHO, HO €r0 TPYAHO MOJHOCTHIO OIIEHUTb, TaK KaK
3TO OpeMs, B OCHOBHOM, HECYT CEMbH OOJBHBIX U CO-
uansHele cIyOs6I [19]. MHBanman3anus nocie nepe-
HECEHHOTO MHCYJbTa cocTaBnsgeT 3,2 Ha 10 TeIc. Hace-
JICHWd, 3aHHMasl MEpBOE MECTO Cpeau BCeX MPUYNH
NEPBUYHON MHBAJIIMIHOCTH [5].

Crnenyer UMeTh B BUAY, YTO JaHHBIC OQHIHAIb-
HOM CTAaTHCTHKM HE JAI0T YJOBJIETBOPUTEIHLHON HH-
(opmaii 0 CMEPTHOCTH OT MHCYJIBTOB, IOCKOJIBKY
IpelyCMaTpUBaIOT IOJyYeHHE CYMMapHOTO IOKa3a-
tenst emeptHocTu oT LIB3. HMcxons u3 storo, opranu-
30BaHbl crenuanbHble Peructpsl uHCcynbra. Peructp
WMHCYNbTA SABJSIETCSA €JMHCTBEHHBIM IIHIEMHOJIOTHYE-
CKHUM METO/I0M, KOTOPHBIi TIO3BOJIAET HOIY4YHUTh JOCTO-
BEpHbIE JIaHHBIE O 3a00JIEBAEMOCTH, CMEPTHOCTH, Jie-
TaIbHOCTH, CTPYKTYpE, NCXO/AaX W MOCIEICTBUIX HH-
CynbTa B onysiuuu [4; 7].

Peructpsl MHCYNBTa OpraHM30BaHBl BO MHOTHX
ctpanax mupa [17]. BnepBsie MHOTOLIEGHTPOBOE UCCIIE-
JIOBAHHE METOJIOM perucTpa Obuto peanusoBano BO3 B

1970-x rr. B 12 crpanax mupa. B Poccun mporpamma
«Peructp nHCYIHTa» pa3paboTaHa M aKTHBHO pa3BHBa-
etca [8], gyero Henmb3s cKa3aTh 0 PecrryOnnke ApmeHus
— B Halllel CUCTEME 30paBOOXpaHEHUM Perucrp uH-
CYJBT OTCYTCTBYET.

Heab uccaenopanusi. CpaBHEHUE BBINICTIPHUBE-
JICHHBIX TIOKa3aTesell 3a00JIeBaEMOCTH U CMEPTHOCTH
ot 1IB3 u uHCynbTa, B YaCTHOCTH, C aHAJOTMYHBIMHU
nokasatessiMu B PecryOnnke ApMeHus.

Tak, B pabote JL.I'. ['umosH [3], mo cyTH, BriepBbIe
MIPOBEJICH aHaJN3 3a00JIeBaeMOCTH, CMEPTHOCTH U Jie-
tanbHocTH 1pu 1IB3 B Pecnybnnke Apmenus 3a 1980-
2002rr. Becpma mpuMedaTenpHa CIIEAYIOIIAs BBI-
JIepKKa U3 LOUTHPyeMo# paboTel: «B kpymnHeiimem
MEeXITyHapOJAHOM HcciienoBaHud International Trends
in Mortality from stroke, oxBaTmBmeM 52 cTpaHBI
Mupa, 3a nepuof ¢ 1985 no 1994rr., Apmenus 3ansna
TIEpPBOE MECTO T10 TEMIIAM POCTa CMEPTHOCTH OT MO3T0-
BOTO HMHCYyNIbTa». B pesynprare aHamm3a OOJIBIIOTO
KJIMHUYECKOT0 MaTepualia aBTop GOpMyJIHpYeT Clery-
romuit BeIBOA: «Ilocne 1990 r. B ApMeHuu oTMedaeTcs
Ppa3HOHANPABJICHHOCTh TCHACHIMHA TUHAMUKU: YObUIb
3aboseBaeMOCTH (00OpAIIaeMOCTH, BBISBISEMOCTH) U
MIPUPOCT CMEPTHOCTH OT LIB3 <..>».

JI.C. Carpansn [9], nmpoaHaiu3upoBaB JaHHBIE
OdunmanpHOTO CcrpaBoyHHKa LIeHTpa MemUIMHCKOM
nHpopManuu u cratucTukd M3 PA 3a 2003 r. otme-
YaeT, Y4TO MMOKa3aTeNn 3a00J€BaEMOCTH U CMEPTHOCTH
or OHMK B ApMeHHH YKIIaIbIBAalOTCS B OOIIYIO Kap-
TUHY 3a00JIeBaeMOCTH U cMepTHOCTH OoT LIB3, T.e. 3a-
601eBaeMOCTh (110 MOCEIAEMOCTH) C KaXKABIM TOI0M
YMEHBIIIAeTCsl, & CMEPTHOCTh PacTeT.

[MpuBenenHble NUQPHI HUKAK HE COOTBETCTBYIOT
00IIEeMUPOBO TEHACHITUH, COTJIACHO KOTOPO# 3a00J1e-
BaeMocTh 1[B3, MHCYThTOM B 4YacTHOCTH, pacTeT, a
CMEPTHOCTb, BCIIEICTBUE MOSBICHUSI HOBBIX MEINIMH-
CKHMX TE€XHOJIOTHI U CXEM JICUEHHS, CHI)KAETCSI.

VYuuteiBas, 4T0 HpEABIAYIINE KOMMEHTapUH OT-
HOCSITCS K SIMJEMHUOJIOTHYECKIM TT0Ka3aTessIM 3a Ie-
puon 1988-2005 rr. ams BBISIBICHUS PEJNIEBAHTHBIX I10-
KazaTerned Mbl OOpaTHINCh K JIaHHBIM CIPaBOYHHUKA
«3apaBooxpaHeHHe u 370poBse: Apmenust —2017» [1].
Hcxona 3 oumansHBIX JaHHBIX, MBI IPOBENU aHa-
JIU3 TIOKa3aTeseil BIepBble JMarHOCTUPOBAaHHOH 3a00-
JIEBAEMOCTH, PACIPOCTPAHEHHOCTH, a TAKXKE CMEPTHO-
ctu ot [IB3 B Pecriybmuke Apmenus ¢ 2000 no 2015
TOJBL.
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Pucynox 2. Iloxazamenu enepsvie bia61eHHOl 3a001€8A€MOCMU, PACAPOCMPAHEHHOCTU U CMEPMHOCIU OM
L[B3 ¢ Apmenuu 6 nepuoo 3a 2000-2016 ze.

Kak BuzmHO U3 puc. 2, B Hamel ctpane ¢ 2000 o
2016 rr. HabII0AaeTCsl HEYKIIOHHBIH POCT IMOKa3aTeeit
KaKk BIIEpBbIC BBIABICHHOM 3a0oieBaeMOCTH (MHIHU-
JICHC), TaK W 00mIel 3a007IeBaeMOCTH/PacIIpOCTpaHEH-
HocTH (TpeBaieHc) 1[B3.

Tax, BriepBbIe BEIsSIBICHHAS 3a00meBaeMocTh L[B3,
kotopas B 2000 r. cocrasisiia 2983 ciyyaes, BeIpociia
B =2 pa3a u B 2016 r. cocraBuna 5881 cinyuas. Ha
100000 HacemeHus 3TH MTOKa3aTelM cocTasistroT 102,7
u 245,0 cooTBeTCTBEHHO. B 3TH ke rojpl 001mas 3a060-
JIeBaeMOCTh/pacipocTpaHeHHocTs 1IB3  Tarkke BBI-
pocina B ~1,5 pasa, coctaBysas 12991 u 18787 cnyuaen
cootBercTBeHHO. Ha 100000 HaceneHus 3Tu MoKa3za-
Tenu cocTaBisatoT 447,1 u 782,8 cOOTBETCTBEHHO.

Criemyer y4uTHIBaTh, 9YTO CTaTUCTUYECKHE TOKa-
3aTelu, IpeACTaBICHHBIC B BEIICITUTHPOBAHHOM CIIpa-
BOYHUKE, PACCYUTAHBI HA OCHOBE JJAHHBIX, IIPEIOCTAB-
JMSAEMBIX ~ ©XKETrOoMHO  JIeueOHO-TIPOPHIaKTHYSCKIMH
yapeKAeHUAME peciryOinkn B MHpopManmonHo-aHa-
mutraeckuit neHTp HU3 M3 PA. Takum o6pa3om, oHH,
M0 CYTH, SIBIAIOTCS IOKA3aTeNIsIMHU npesaneHca no 0o-
pawaemocmu. OTHAKO, YUUTHIBAsi CHUIKEHHE oOpalia-
€MOCTH IT10 IOBO/Y MPAKTUYECKH JIFOOBIX XPOHUIECKUX
3a0oeBannii B JIe4eOHO-MPOPMIAKTUIECKUE yUpe-
KJIEHUS peciyOiuKy 3a nocienaue 10-15 jer, MoxHO
MPEIOJIOKHUTh, UYTO UCTUHHAS BEJIMIMHA HHIIUCHCA U
npeBasieHca [1B3 HeCKOJIbKO BBILIE.

Kax BugHO M3 TOro ’X€ pHC. 2, CMEPTHOCTb OT
B3, xotopas B 2000 r. coctasnsina 3600 caydaes, npu
9TOM, HallPOTUB — YMEHbIIMIACh B =1,5 pa3 u B 2016 1.
cocraBuna 2461 ciyuaeB. Ha 100000 Hacenenus stu
rmokaszaTenu cocTaBisiroT 94,66 u 82,84 cooTBer-
CTBEHHO.

Takum 00pa3om, MOKHO KOHCTaTHPOBATh, YTO 3a
MIPOIIEAIINE TOC/Ie IUTHPOBAHHBIX BBIIIE ITyOIUKaInit
JLT. Tumosin m JI.C. CarpamsiH TOAbI, B HACTOSIIIEE
BpeMsi HaOmonmaeTcss oOpaTHas KapTHHA TUHAMHUKH
SMUAeMHOJIOrnueckux nokasareneit IB3: unuuaeHc u
IpEeBaJeHC PacTyT, & CMEPTHOCTb CHUXKAETCS.

B BBIIIEIUTHPOBAaHHOM CHPAaBOYHHKE HMEIOTCS
TakKe IOKa3aTelH BIEPBbIE AMArHOCTUPOBAHHON 3a-
00JIeBa€EMOCTH, PACIIPOCTPAHEHHOCTH, a TAK)KE CMEpT-
HoctHu oT MU, ogHAaKO, K COKAICHUIO, TOJIHKO HAuWHAs
¢ 2014 r. Tak, uanuaenc MU, koropsiit B 2014 1. co-
craBisut 1026 cinyyaes, Bo3poc u B 2016 r. cocraBui
1137 cnyyaeB. Ha 100000 HaceneHust 3TU MOKa3aTean
cocrapisitoT 34,0 u 38,0 coorBercTBeHHO. IIpeBaneHc
U, xoropeiii B 2014 1. cocraBusin 2320 ciyuaes,
Takxke Bo3poc U B 2016 . coctaBuin 2675 cinyuaes. Ha
100000 HaceneHUs 3TH MOKA3aTENH COCTaBIAOT 77,0 1
89,4 COOTBETCTBEHHO.

CwmeptHocTts 0T MU, xotopas B 2014 r. cocTas-
nsna 1287 ciydaeB, Ipu 3TOM, HANIPOTHB, YMEHBIIH-
sack ¥ B 2016 1. cocraBuna 1201 cimyyaes. Ha 100000
HaceJICHHs 3TH IToKa3aTtenu cocraBisiior 42,7 u 40,1
COOTBETCTBCHHO. Kak BUAMM, IHHAMUKA STIHIEMHOJIO-
THYeCKUX nokasareneit M, B mpuHuuIe, cOBNasaeT ¢
takoBoii [1B3.

Bornee TouHbIe (MCTHHHBIC) TIPEACTABICHUS 00 UH-
IIUJIEHCE U TIpEeBaJICHCE pPA3IMUYHBIX 3a00J€BaHUH, B
toM uyucie u 1IB3, B nemom, u MU, B yacTHOCTH,
MOJKHO TONYyYUTh IIpH O0OCIEJOBaHUU HACEICHUSI
(prevalence study, disease frequency survey) [2; 12].
OpHako, cyAs 1O AOCTYIHBIM HaM JIUTEPATypHBIM HC-
TOYHHUKAM, Ha CETOJHSIIIHIH JEHB 1T0T00HBIE HCCIIEN0-
BaHM 3200JIeBa€MOCTH | pactpocTpaneHHocty LIB3 B
ApmeHuu He npoBoAWINCh. COOTBETCTBEHHO, B ApMe-
HUM oTcyTcTBYeT Hanmonansnelii peructp LIB3 B ne-
oM, u OHMK, B yactHOCTH.

ITokazaTenn mepBHYHON 3a00JI€BaEMOCTH, pac-
IIPOCTPAHEHHOCTHU U cMepTHOCTH OT LIB3, peructpupy-
eMBble B Hamled cTpaHe, B IIEJIOM YKJIAQJBIBAIOTCA B
paMKH TioKa3zaTenei 3a00J1eBaeMOCTH TAHHOW TaToJI0-
ruei, nmpuBoanMsele B Orouretenax BO3 mms ctpaH ¢
HU3KHAM M CPEIHUM YPOBHSAMH JOXOJa Ha JYIIy Hace-
nenus [26]. Ecth Takxke oOmme Ui 3TUX CTpaH TEeH-
JeHIuK 3a0oaeBaeMocTu U cMepTHocTH oT V.
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Tak, B 0030pe V.L. Feigin et al. [18] yrBepskna-
ercsi: «B 2000-2008 romax obye noxasaresu 3adoJe-
BAaEMOCTH HHCYJIHTAMH B CTPaHAX C HU3KHUM U CPETHAM
YPOBHEM JOXOZAa B TEPBBIM pa3 MPEBBICHIN YPOBEHb
3200J1€BaEMOCTH HMHCYJIBTAMH B CTPaHaX C BBICOKHM
nmoxomom Ha 20%».

R.V. Krishnamurthi et al. 3akmouator: «XoTs 3a
TOCJIC/IHUE JIBa JECATHIICTUSI CMEPTHOCTh OT MHCYJIb-
TOB CHIW)KAeTCsl, a0COJIIOTHBIE TI0KA3aTeJ I CMEPTHOCTH
u DALY Bo3pacraror, npudeM Oousbluasi yacte Ope-
MEHHU OT UHCYJITOB OTMEYAETCsI B CTPaHax C HU3KUM U
CpeIHUM YPOBHEM JTOXOI0B» [22].

Cormacuo 0630py D.A. Bennett et al.: «B 2010
rogy OBIIO 3aperucTpUpOBaHO NpHOIM3HTENEHO 11
569 000 uamInentoB MU (63% B cTpaHax ¢ HU3KUM H
cpenHuM ypoBHeM poxonaa — LMIC), mpubnmsurensao
2 835 000 cmepreii ot MU (57% B LMIC) 11 mpnbnmzu-
tensHO 39 389 000 DALY notepsiao n3-3a U1 (64% B
LMIC) [16].

TakuM 00pa3oM, BHIIEHU3I0KEHHOE IaeT OCHOBa-
HHUe nosarath, uto 11B3 u ocobenno OHMK Ha cero-
JHSIIHUA JICHDb ABJISIFOTCS aKTyalbHEHIIeH npooiemMoi
COBPEMEHHOU HeBposoruu. IIpu aToM, X014 U B CTpa-
Hax C BBICOKMM YPOBHEM >KM3HHM WHIMICHC M ITIpEBa-
neHic OMHK nocTosiHHO pacTyT, JeTalnbHOCTh IMOCIE
MHCYJIbTA HENPEPHIBHO CHIKACTCS.

HecMoTps Ha MHPOBYIO TEHICHLUIO CHIKCHUS
CMEPTHOCTH, B PAa3HBIX CTPaHaX 3TOT IOKa3aTelb MO-
JKET OTIIMYATHCS B HECKOJIBKO Pas3, a MHOTIa U Ha TIOPSA-
JIOK: Hampumep, eciau B KeIpreI3cTaHe cMepTHOCTh OT
nHCcynbTa gocturaet 314 nwa 100000 Hacenenwus, To B
[IBeiiriapun u Kanane ve mpessrmaet 25 wa 100 000.
B IlIBeiiriapuu cMepTHOCTH OT HHCYNbTa Ha 19% Hike,
yem B CIIA. B 3anagHoii EBpore B KOHIE TPOILIOTO
BEKa CMEPTHOCTb OT HHCYJIbTa CHU3MIIACh, a B CTPaHax
Bocrounoit EBponbl — noBeicuiacs [19].

OnHako, KaK 3TO HM MapaJOKCalbHO, CHIKECHHUE
CMEPTHOCTH HE MOXKET CIY)XUTb OCHOBAaHHEM IS
HaJeXJ HAa CKOpOE peIIeHHe MpoOIeMbl HHCYJIbTA.
MOXHO TPEATION0KNTh, YTO C YBEIMICHHUEM YHCIICH-
HOCTH HAceJICHUS U MTPOIOIDKUTEIBHOCTH )KU3HHU a0co-
JIIOTHOE YHCIIO JIIOJIEH, yMEpIIMX OT MHCYNbTa Oyaer
pacTH, Kak OyneT pactu u 3aboneBaeMocTh. [Iporuos
US Census Bureau (CILIA) npeanonaraer, 4To KOJH-
9ecTBO OOJIBHBIX, yMepIINX oT HHCYIbTa B 2050 romy
Oynet B 3 pasa 6omnbire, gem B 2000 [25].

[TpnynHa 3akiroyaeTcst B TOM, YTO JUIS Pa3sBUTBIX
CTpaH XapakTepHbl OOJbIIast IMPOJOIDKUTEIBHOCTD
JKM3HM M HH3Kas pokaaeMocTb. COOTBETCTBEHHO,
YHCII0 TIOXKWIIBIX JIIOJIEH B MUPE HETPEPHIBHO YBEIHUIH-
Baercs. Tak, ecyiu B crpaHax AQPHKH KOJIMYECTBO MO-
JKWIIBIX JIIOJIEH B cCpeliHeM He mpeBblaeT 5%, To B
CIIA ux cBemie 13%, a B llsennn — 21% [13]. Onun
n3 BbIBoJIOB paboTel O.C. Crapoay6uesoii u C.B. be-
rudeBoi [11] rmacut: «Pe3ynbraTel SIHIEMHOIOTHYE-
CKOTO aHaJIM3a MO3BOJISIFOT CYUTATh, YTO TPYIIILY ITOBHI-
[IEHHOT'O PHCKA Pa3BUTHS HHCYIBTOB COCTABIISUIH JINIIA
B Bo3pacTe ctapiie 55 net ...». CienoBarenbHO, C BO3-
pacToM BepOSTHOCT Pa3BUTHS HHCYJIHTA OBBIIIACTCS.

BbiBoAbI W mMepCHEeKTHBBI HCCJIETOBAHUS.
Takum oOpa3oM, KpaTkuid 0030p ToKa3zareneit opuuu-
JIBHOM CTaTHCTHKU CBHUJICTENBCTBYET O HECOMHEHHOM
npuopUTETHOCTH ITpobiemsl LIB3 1 oTeuecTBEeHHOTO

3IpaBOOXpaHEHUS] M TUKTYET HEOOXOIMMOCTH JaJlb-
HEHUIIero IeTalbHOTO aHajim3a 3a00JIeBaeMOCTH, pac-
MIPOCTpaHEHHOCTH U cMepTHOCTH oT 1IB3 B Pecmy0-
JuKe ApMeHus ¢ Lenblo co3nanus HaunonaneHoro pe-
THCTpa WHCYNbTa W HalMOHANBHBIX IPOTOKOJOB
BEICHUS OOJIbHBIX.

DHUHAHCHPOBAHUE UCCIIEOBAHHUM IPOU3BOIUIOCE
npu cojeiictBuu ['ocymapcTBEHHOTO KOMHTETa IO
Hayke MuHHCcTepcTBa 00pa3zoBaHus U Hayku PA (TpanT
No11-3b496).

KoH(pnuKT MHTEpecoB B CBS3U C ITyOJMKauuei
CTaTbH OTCYTCTBYET.

Anpec mns xoppecnionaennnu: OanecsH PyGen
AHIpeeBHY — JOKTOP MEIUIMHCKHUX HayK, mpodeccop,
3aBenyronmii  kKadenpoir OwomemunmHel HMHCTHTYTa
¢dapmanmn EpeBaHCKOro rocyaapcTBEHHOTO YHHBEp-
cutera; Ten.: (+37491)496037
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CORRECTION OF FUNCTIONAL STATE OF IFN-y AND IL-6 GENES IN CHRONIC
GENERALIZED PARODONTITIS ON THE BACKGROUND OF METABOLIC SYNDROME
KOPPEKIIUSA ®YHKIIMOHAJIBHOI'O COCTOSAHUSA I'EHOB IFN-y u IL-6 TP XPOHUYECKOM
I'EHEPAJIN3OBAHHOM ITAPOJOHTUTE HA ®OHE METABOJIMYECKOTI'O CUH/IPOMA

Summary. Introduction. Regulation of the expression of many cytokines is associated with methylation or
demethylation of promoters of these genes. The situation is usually complicated by the presence of various pathol-
ogies in the organism.

Purpose of the study. Estimation of the level of methylated DNA of cytokines IFN-y and IL-6 in parodontal
tissues of patients with chronic generalized parodontitis and metabolic syndrome before and after complex of
prophylactic therapy.

Materials and methods. Gum tissues are taken from patients in the initial state and after the first course of
prevention. A Qiagen kit, an Emplen spectrophotometer, a PyroMark Q24 pyro-sequencer and PyroMark CpG
program were used to determine the content of methylated DNA when allocating DNA.

Results. Conclusions. It is shown that due to epigenetic mechanisms it is possible to increase the content of
methylated DNA in the gum tissues of patients with chronic generalized parodontitis on the background of the
metabolic syndrome and optimize the expression of the pro-inflammatory effect of the cytokines of the IFN-y and
IL-6 genes using a pathogenetically grounded therapeutic and prophylactic complex.

AHHOTaIII/lﬂ. HOKa3aHO, YTO 3a CUET DMUTE€HETUYECKUX MEXAHU3MOB MOKHO YBEJIUYUTH COACPKAHUC METHU-
nupoBanHoi JIHK B TKaHSX JIeCHBI MAIIMEHTOB ¢ XPOHUYECKUM I'eHEPaINn30BaHHBIM [TAPOJJOHTUTOM Ha (OHE Me-
TabOJIMIECKOTO CUHJApOMa U ONTUMH3UPOBATH SKCHPECCUIO NPOBOCHAIUTEIIBHOTO ﬂeﬁCTBHﬂ OUTOKHHOB I'CHOB
IFNy u IL-6 mpu BCIomp30BaHAN MTATOTCHETHIECKA 0OOCHOBAHHOTO JICUSOHO-TIPOPHIAKTHIECKOTO KOMIUIEKCA.
[omyueHHBIE pe3yabTATHI COTIIACYIOTCS C PE3YNIbTaTaAMU KIMHUYCCKUX HAaOF0JeHHH, ONOXUMITYECKUX U Onodu-
3UYCCKHUX I/ICCJ‘IGZ[OBaHI/Iﬁ pOTOBOfI KHUIKOCTH, TKaHeH apoJA0HTa, JKUPOBOI'0 U BOAHOI'O oOMeHa B OpraHnu3Me 3TUX
HalnucHTOB.

OCHOBHbBIE MEXaHU3MBI, IPUBOISAIINE K PA3BUTHIO
3a00JIeBaHMI MAPOIOHTA TECHO CBSI3aHBI C IMHAMHUKON
HMMYHHBIX H BOCIIAINTEIILHBIX PEAKIIMI MAPOIOHTA Ha
MATOr€HHBIE MHUKPOOPTaHU3MBI, MPUCYTCTBYIOIIHE B
MOJIOCTH pTa. B 0TBET HA MUKPOOHYIO arpeccHio aKTH-
BUpOBaHHbIe Thl THUM(OUUTE CHHTE3UPYIOT MPOBOC-
MmaluTeNbHbIe IUTOKUHEI, BKitodas IFN-y u IL-6, ko-
TOpBIC YYACTBYIOT B PETYJISIMH KICTOYHOTO I'yMOPaTb-
HOTO OTBETa Ha WMH(MEKIWIO. DTH K€ I[UTOKUHBI MPH
OIpeIeIEHHBIX YCIOBUIX MOTYT CIIOCOOCTBOBATH Pa3-
BUTHIO XPOHUYECKOW HMH(M)EKIWH TpPHU MAPOJOHTHUTE,
oco0eHHo Ha GoHe MeTabonmuueckoro cuaapoma (MC).
[ToBBIIIEHHE 3KCIPECCHU MPOBOCTANUTEIBHBIX HUTO-
knHOB |IFN-y 1 IL-6 MoxeT cmocoOGcTBOBaTh aKTHBa-
MM OCTEOKJIACTOTEHEe3a, Pa3pYLICHUIO0 MEXKIIETOU-
HOTO MaTpHKca 3a CYET aKTHBALMK METAIIONPOTENHA3

[1-5]. Peryssiust 9KCIIPECCHH MHOTHX IIUTOKMHOB CBSI-
3aHa C METHJIMPOBAaHHUEM HIIH IEMETHIIMPOBAHUEM NPO-
MOTOPOB THX I'€HOB.

ILenvro nannoit paboTHI ObLIA OLIEHKA YPOBHS CO-
nepxanus metunupoBanaoit JJHK nuroxwnoB IFN-y n
IL-6 B TKaHAX MapoOJOHTA MAIMEHTOB C XPOHHUYECKUM
reHepaim3oBaHHbIM napopoHTuToM (XI'TI) n merabo-
JIMYECKUM CHH/IPOMOM /IO M TIOCJIE TIPOBEICHHOM KOM-
IUIEKCHOI Teparnum.

Mamepuanst u memoodsl. TkaHu NeCHBI OBLTH
B3sThl y 14 nanuenToB ¢ nuarso3oM XI'TI u MC B uc-
XOJIHOM COCTOSIHUM W TI0CJI€ HPOBEACHHS MEepPBOro
Kypca JIe4eOHO-TIPOPMITAKTHUECKUX  MEPONPHUITHIA
(tabm. 1).
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Tabmuma 1

ﬂeqeﬁﬂo-npoqmnalﬂnqecxnﬁ KOMILJIEKC, l'lpeIlJ'lO)KeHHLlﬁ manmueHTaM ¢ XpOHHYE€CKUM IeHepaJIu30BaH-
HBIM IIAPOAOHTUTOM H MeTa00IuYeCKUM CHHAPOMOM

Cpoxu npume- .
Hcnoab3yeMble npenaparsl Jo3upoBka HeHMs MexanusM aeiicTBus
AHTHOAKTePUATBHBIN, aHTHCEIITH-
«XITOPODIITIHY 1 Tabn. 3 p. B — YECKHA, TPOTHBOBOCTIATUTEIIHHBIH,
(TabneTkn) nenb (0,8r) CHIDKAeT XOJIECTCPUH, YMEHBIIIAeT
MIPOHHUIIAEMOCTh COCYAOB
MIPeOUOTUK — HOPMAIU3YEeT OOMEH
«Jlakrycan» 2 4 2p. B feHb 10 et BEIIECTB, MUKPO(IIOPY KHUIIIeY-
(cupom) HUKa, yCUIIMBAET UMMYHHTET U pe-
3MCTEHTHOCTh OpraHh3Ma
- peryiupyer JIMIUAHBIA 0OMeH,
BoJIb, 2 p. B obecrieunBaeT TKaHU KUCIOPOIOM,
«Oxcudur mam» JIeHb B; BpeMT 1 mecsng yJrydiaeT oOMeH BEIecTB U Kpo-
- BOOOpaIIeH!e, BEIBOIUT TOKCHHBI
U3 OpTaHu3Ma
MIPOTHBOBOCTIANIUTENLHBIH, MUKPO-
1 Tabm. 3p. B 3JIEMEHT ¢ BuTamuHamu B, D, E —
«Cepa akTuUB» JICHb BO BpeMsl 1 mecs1g yITydIIaeT OUPKYIIIHI0 KPOBH,
exbl HOpMAITN3yeT KAPOBOH OOMEH,
YCBOCHHE XKHUPOB U OETIKOB
IMOBBIIIAET MCCTHYTIO Hecneumbﬂqe—
((KBepTyJ’II/I}IOH» allllJIMKAaIlMy Ha 1 MecsIT CKYIO0 PE3UCTCHTHOCTD, TPOTUBO-
(remnn) HOYb BOCIMAJIUTEIbHBIN U aHTHOKCUAHT-
HBIH 2 dekT
«[Iuxopuin» 1 u.n1. Ha V4 cTa- | Mecsint perynupyetr MUKpOOHOIIEHO3 B I10-
(anukcup) KaHa BOJbl JIOCTH pTa
«Lacalut ¢popar B TeueHue 1 N
yTpoM MPOTUBOBOCHATUTENBHBIH A HeKT
(3yOHas macra) roja
«Amuxn» B TeueHue |
BEYECPOM 3¢ eKT MEKPOHHOTO OYHUIICHHS
(3yOHast macTa) roja

[Tpumeuanne: ne4eOHO-TTPOPHUIAKTHIECKIE MEPOIIPUSTHS TPOBOAMINCH 2 pa3a B TOY.

JHK Bermenmsumm ¢ momomsio HaGopa QIAamp
DNA Mini Kit (Qiagen). Konnenrparuro JJTHK onpe-
JIeISUTH  CHEKTPO(POTOMETPUUECKH HAa CHEKTPO(dhOTO-
metpe Emplen u noBouiu 1o koHteHTpamu 1 MKr/mi
BO Bcex npobax. bucynbdurayro 06paboTKy BbIIENEH-
noit JIHK nposoauiu ¢ momornipio Habopa EpiTect Plus
Bisulfite Kits (Qiagen). AmMmmdukanuio JTHK mposo-
WA C WCHONIb30BaHMeM Habopa Qiagen, mo mpo-
rpamme: 95°C — 15 mun.; 95°C — 30 cek, oTxur npaii-
mepoB — 30 cek., anonramus 72°C — 10 mun. ITupoce-
KBEHHPOBaHHWE TPOBOJAMIM C  HCIIOJIb30BAaHHEM

HabopoB PyroMark Gold Q24 reagent (Qiagen) Ha ripu-
6ope PyroMark Q24. ConepxaHrue METHIHPOBAHHOM
JHK B mpobe oIeHWBaNIM C TOMOIIBIO TPOTPAMMBI
PyroMark CpG software 2.01. Cratuctayeckyto oOpa-
0OTKY JaHHBIX TPOBOJUIIM C MOMOIIBIO MIPOrPAMMBbI
Statistica, versia 10.

Pe3ynomamut u oocysycoenue. Pe3ynpratel npo-
BE/ICHHBIX HCCIIE/IOBAHUI COJIEpKaHHS B TKAHSIX JIECHBI
nanueHToB ¢ XI'TI 1 MC merunupoBanusix JIHK re-
HoB IFN-y u IL-6 B mpouecce nmpoBeneHus JieueOHO-
MIPOQHUITAKTHUECKUX MEPOIPHUATHH TPENCTaBICHB B
tabnune 2.

Tabimma 2

Conepxanne mernauposanHoii JIHK reno IFN-y n |L-6 y nanueHTOB ¢ XpOHHYeCKHMM MAPOAOHTHTOM Ha
(one MeTaboIMUECKOr0 CHHAPOMA B npouecce Jedenus, M+m, %

Hassanm CopneprxaHue METUINPOBAHHON Conepxxanue metunuposansoil IHK nocne nepsoro
3 © JHK no neuenus (n=14) Kypca Je4e0HO-TpoQuIaKTHIECKuX Meponpustuii (n=14)
74,5494
_ :t b b
IFN-y 45,7+8,1 0<0,05
76,2+11,2
- :t > >
IL-6 67,8+10,6 p>0.05

HpnMeanHe: P — moKa3aTejib TOCTOBEPHOCTHU OTJIMYUH OT HCXOOHOI'O COCTOAHMUS.

Kax BuaHO M3 TaOMUIEI 2, cOAECpKAHNE METHIIH-
poBanoii JTHK mpoMoTOpOB MpOBOCHANUTENBHBIX T'e-
HOB |IFN-y 1 IL-6 B TKansx necHsl y naumentos ¢ XI'TI
Ha ¢one MC mocie mHpoBEICHHOH Tepamuu ObLIO

BBIIIIE, YEM B UCXOAHOM cocTosiHuM. [Ipuuém n1st reHa
IFN-y TmoBBIIIICHWE COIEp)KaHUS METHIMPOBAHHON
JHK mocrne nedeHus B TKAHAX IECHBI ObLIO JOCTOBEP-
ubM. Cogneprkanne metunuposanHoi JIHK rena I1L-6 B
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TKaHsXx aecHbl manueHToB ¢ XI T u MC mocie momyde-
HUS JICYCOHO-TIPOPUITAKTHUECKOTO KOMIUIEKCA YBEJIH-
gminock B 1,12 pa3a, HO OBUIO HE JHOCTOBEPHBIM IS
JAHHOTO OTPAHNYCHHOTO KOJIMIECTBA HAOIIOACHHUH.

BeIsiBIEHHOE HAMU THNIEPMETHINPOBAHUE TIPOMO-
TOPOB NMPOBOCTIAIUTENBHBIX IUTOKHHOB TOCIIE MIPOBE-
JICHHOH Teparuy OOJIbHBIX MapOJOHTHTOM MOJXKET IPH-
BOJUTHh K CHIKEHUIO SKCIPECCUH 3TUX I[UTOKUHOB B
ouare BocnajJeHHa. MexaHuU3M THIEepMETUIMPOBAHUS
STHX F'€HOB B pe3yJIbTaTe NPOBEJECHHON Tepanuu TOUHO
HEW3BECTEH, T.K. MOXKET OBITh PE3YJIbTATOM MHOTOBEK-
TOPHOTO BO3ACUCTBHUS. MOXKHO MHPEINONIOXKUTh, YTO
THIIEPMETWINPOBAHNE TPOBOCHAIUTENBHBIX TEHOB
CBSI3aHO C aKTHUBAIMEH NMPOTHBOBOCTIAINTEIBHBIX IIH-
TOKHMHOB M aKTUBAaLMEH METHITpaHC(epa3 MOAABIAIO-
mmx skcnpeccuio TeHoB IFN-y u IL-6. Bosmoxen u
JIpyroii MEeXaHU3M CBSI3aHHBIM akTHUBaLUEH 3KCIpec-
cuu Hekoaupyromux Mukpo- PHK, aktuBupyromux ak-
TUBHOCTh MeTHATpaHc(epa3. ['nnepMmeTnianpoBaHue
reHa IL-6 mocie Tepamuu MOMKET CONPOBOKAATHCS
CHIDKEHHEM €0 3KCIIPECCUH B 04are BOCHAJIICHHS, CHU-
JKeHHEM TKaHEBOI NeCTpyKIMHU MOIyIupoBaHHOH IL-
6, KoTOpast peaqu3yercs: yepe3 MPOTyKIHI0 MeTallo-
MpOTeHHa3, akTHBalMio T-kierok. Ciexyer OTMETHTh
B3aMMOCBSI3b MEXIy MOBBIIICHHEM 3Kcrpeccuu 1L-6,
METWIMpOBaHUEM IpomoTopa IL-6 u pa3BUTHEM 0XKHU-
penus [2]. [loaToMy runepMeTHIMpOBaHUE IPOMOTOPA
IL-6 ¥ CHIWKEHHE €ro 3KCIPECCHH MOXKET COIIPOBOX-
JIaThCsl MOTEpeN KUPOBOIl Macchl. TloBbIlIeHHAs 3KC-
npeccus IFN-y 00yciaoBieHHas THITOMETHUIUPOBAHUEM
MIPOMOTOpA 3TOTO T'eHa, MOXKET CII0COO-CTBOBAThH AKTH-
BalMu Makpodaros 1 HEUTPO(UIIOB B OUare Bocrae-
HUSL M Pa3BUTHIO TNOBPEXICHHS MaponoHTa. Kpome
TOro, noBbllIeHHas 3kcnpeccus IFN-y Moxer nonas-
st QyHKIwH rera SIRT1, KOTopsIi SBISETCS OAHUM
U3 TJIaBHBIX PETYJSITOPOB KIETOYHOTO METadOoIN3Ma
pacxona sHepruu. Takum 06pa3om, THIIEPMETHINPOBA-
Hue npomoTopa reHa |FN-y, koTropoe ObuTO BBIIBICHO
B pe3yibTaTe INPOBEICHHOW TEpaIHH, CHOCOOCTBYET
ONTHMU3AIMN HPOBOCTIAIUTEIBHOTO JEHCTBHS ITOTO
IIUTOKHHA, CIOCOOCTBYET YMEHBIICHHUIO BOCHAIUTEIb-
HBIX PEaKIMH B TKAHAX MIApOJOHTA M MOXKET BIUATH Ha
perymsmuio MeTaboau3Ma 1 SHePreTHYECKoro OajaHca
KJIETOK.

Buo16oowi. TlonyueHHble pe3ynbTaThl CBUIECTEINb-
CTBYIOT O TOM, YTO 3a CUET SIUTCHETUUECKUX MEXaHU3-
MOB MO’KHO YBEJIMUYUTh COAEPKaHUE METUIMPOBAHHON
JHK B Tkansx gecHsl nanueHToB ¢ XI'TI u MC u om-
TUMU3UPOBATh 3KCHPECCHUI0  MPOBOCHAIUTEIBLHOTO
neictBust nuTOKMHOB reHoB |IFN-y u I1L-6, ncone3ys
JIe4eOHO-MPOQUITAKTUICCKUN KOMIUIEKC, BKIFOUABIIHNA
B ce0s mpenapaThl aHTHOAKTEPUATLHOTO, AHTHCEIITH-
YECKOT0, MPOTHUBOBOCHAIUTEIBLHOTO XapakTepa, CHHU-
JKAIOUIUM  XOJIECTEPUH, YMEHbBINAIOUIUI MpOHUIIae-
MOCTb COCYJIOB, YJIYYIIAIOIUN IUPKYJIIIINIO0 KPOBH U
HOpPMaJIM3YIOUMH XUpoBol oOMmeH. IloxyueHHbIe pe-
3yJbTAThI COTJIACYIOTCS C Pe3ysIbTaTaMU KIMHUYECKUX
HaOIOIeHNH, OMOXUMUYECKUX U OHO(DHU3NIECKHUX HC-
CJIEIOBaHUI POTOBOM HUAKOCTH, TKaHEW MapoJOHTa,
JKIPOBOTO W BOJHOTO OOMEHA B OpTraHU3ME ITUX TaIlH-
€HTOB.
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3KOJIOT'MYECKUIA MOHUTOPUHT I'STHJIXKA-TA3AXCKOM 30HbI ASEPBAMJIKAHA

Summary:

Solving the problems of environmental safety in the use of pesticides in agriculture, despite the measures
being taken, remains one of the most urgent problems of preserving the environment and producing quality food
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products. The use of pesticides makes it possible to obtain stable harvests and to limit the spread of infections
transmitted by vector-borne infections, for example, malaria and typhus. However, the ill-considered use of pesti-
cides also has negative consequences. It leads to the emergence of resistant to them species of organisms, espe-
cially among insects; destroys predators (natural enemies of pests) and other useful animals. Polluting the envi-
ronment, pesticides also threaten man: now they are found even in groundwaters.

Key words: pesticides, metalaxyl, fungicide, penaconazole, azoxitrobin, viticulture, systemic fungicide, con-
tact fungicideand so on .

AHHOTAIHSA

Perienue 3amaq 3K0JI0rMIECKOi 0€30MaCHOCTH MPHU MCITOJIB30BAHUH MTECTUIIHAIOB B CEIBCKOM XO3SICTBE, HE-
CMOTpsI Ha TPEANPUHUMACMBIC MEPhI, OCTACTCS OIHOM U3 aKTyalbHEUIINX MPOOJIEM COXPAaHCHHS OKPYKArOIIeH
cpebl ¥ IPOU3BOJICTBA KAYECTBEHHBIX MPOYKTOB MUTaHUs. [[puMeHeHre mecTUIIMI0B TT03BOJISET M0JIy4aTh CTa-
OWIBHBIC YpOXKaW W OTPAaHWIMBATh pacHpocTpaHeHUue HH(DEKINH, epenaBacMbIX KHBOTHBIMH -TIEPEHOCUUKAMH,
HaIpuMep, MaSIpUU U cbimHoro THda. OIHAKO HEMPOIyMaHHOE UCTIOIL30BAaHUE TIECTHIINIOB UMEET U HETaTHB-
HbIe TIocencTBUA. OHO BEIET K MOSBICHUIO YCTOWIMBBIX K HUM BHUIOB OPTaHU3MOB, 0COOCHHO CPeT HACEKOMBIX;
ryOHT XHITHUKOB (€CTECTBEHHBIX BPAaroB BPEAUTENEH) U IPYTHUX NOJIE3HBIX )KUBOTHBIX. 3arpsa3Hssa OKPY KaOIIyI0

cpeay, NeCTUIUAbI YIrpoOXKaroT U YCIOBCKY: ceityac ux 06Hapy)KI/IBalOT JaX€ B 'PYHTOBBIX BOJaAX.
Kniouesvie cnosa: neCTurabl, MCTAJIaAKCHUII, q)yHFI/IL[I/IZ[,HeHKOHaSOH,aSOKCI/ITp06I/IH, BUHOI'PaAapCTBO, CHU-

CTEMHBIH (YHTHIIN, KOHTAKTHBIA (GYHTHIUI U JIP.

Haunbonee Ba)XHBIMU U aKTyaldbHBIMHU JIEIaMU SIB-
JISIFOTCS. UCCIIEIOBaHMSA M M3BICKaHMSA B HAIPaBICHUHU
MoCJeNeHCTBUA XUMHUUYECKUX IIpernapaToB Ha IPOU3-
BOJICTBEHHBIX IUIOINAIAX C MHOTOJICTHUMH HacaKie-
HUSIMH. BUHOTPagHUKY C MIPUCYIIMMH UM TIPOJOIDKH-
TENBHBIMHA POTALMOHHBIMU IPOLIECCAMH, HMEIOT BCE
HEJIOCTATKN MOHOKYJBTYPBI, BHI3BIBAIOIIIE MTOBBIIICH-
HYIO 3KOJIOTHYECKYIO HaNpsDKEHHOCTh B PE3YJIbTATe
MHOTOYHCIEHHBIX 00paboTok mnectunuaamu. Ilpu
9TOM OOJIbIIast YACTh UCIIOJIB3YyEMbIX XUMHUYECKUX Be-
IIECTB PacIpOCTPaHIETCs HE TOJIBbKO B Cpelie OOUTaHuUs
00pabaThIBaMbIX HACAKICHHUH, HO BO3AYLIHBIMH U
BOJIHBIMHU TIOTOKaMH IIEPEHOCHUTCS Ha Jpyrue oOmImp-
HBIE TEPPUTOPHUH. B CBSI3M C 3TUM BHHOTPAZapCTBO -
3TO OTPaCIIb CEIbCKOX03IHCTBEHHOTO IPOU3BO/ICTBA, B
HanOOoJNBIIEH CTENeHW BO3JCHCTBYIOIIAsS HA 3KOCH-
ctemy. B arponpompimienHOM Kominiekce (AITK)
I'stamka—I a3axcKo# 30HBI IUTOIAI BAHOTPATHUKOB 32
MOCJIC/THHE TOJIbl YBEJIMYMIINCH TTOYTH B JBA Pa3a M 3Ta
30Ha OCTAaeTCsi OCHOBHBIM BHMHOTPAJIONIPOU3BOASIINM
pernoHoM AszepOaiimkana.

CylecTByIOT pas3iuuHble OO0JIE3HH BHHOTpAJA.
Takue Oomne3HH, Kak OMIUYM M MIJABIO, BPEIUTEIh
rpo3/eBasi JUCTOBEPTKA CIIOCOOHBI CHU3UTD YpOjKail Ha
60-100 % u oka3aTh 3HAYUTENbHOE HEraTUBHOE BO3-
JICHCTBHE HA COCTOSIHUE PACTEHUI B IOCIEAYIOIINE Be-
reTaloHHbIe epuosl. [1]

B nHacrosiee BpeMsi MPOTHB MUIAbIO NPUMEHS-
I0TCS CUCTEMHBIE IpenapaThl U3 TPYNIbl (EeHWIAMH-
JIOB, CTPOOMIIYPHHOB M KOHTaKTHBIE IIperapaThl Ha 0c-
HOBe MaHKo1e0a. Taxke MpUMEHSIOTCS MebCoIepiKa-
M€ npenapaTsl KOHTaKTHOTO AEHCTBHS, COAEpKALIUE
XJIOPOKHCB, THAPOOKUCH WM CYIb(haT MEIH.

[IpotuB owmamyma pEKOMEHIyeTCS HPUMEHSThH
(yHrUOUBl TPHA30IBHOM TPYIIIBI, CTPOOMIYPHHBI U
npemnapatsl cepsl. Kak MBI BUANM, aCCOPTUMEHT (QyH-
THUIOHIOB JIOBOJIBHO OTpaHM4YeH. Takke HEKOTOpHIe
0COOEHHOCTH IPErapaToB MOTYT BBI3BIBATH CIIOKHO-
CTH B IIpoOlLiecce MTPOBECHNUS 3aIUTHBIX MEPOIIPUSITHH,
a IMEHHO: K (peHMIaMuaM U cTpoOMIyprHaM ObICTPO
BBIPa0aThIBACTCSl PE3UCTCHTHOCTh, KOHTaKTHBIC IIpe-

MapaThl JIETKO CMBIBAIOTCS TOKICM U TPEOYIOT MOBTOP-
HOW 00pabOTKH, YTO HE BCEra MOXKHO CJeaTh HU3-3a
TIOTOJIHBIX YCJIOBUH.

31ech, OIHAKO, KETOAHBIC TOTEPH BUHOTPAa OT
BpenuTeneil m Ooye3Hell SABIAETCS TIABHOM mpoOie-
MO [I711 CHIKEHHUS TIOTEPh ypoXKasi OT BPEIOHOCHBIX
00BEKTOB MIPUMEHSIETCS IO HACTOSIIEE BpeMsl IPHOPH-
TETHBIA CPeld MPOYHX 3AIIUTHBIX MEp XUMUICCKUN
METOJI, IPY KOTOPOM TECTUIUIHAS Harpy3ka KojeO-
nercs B npeaenax ot 180 mo 250 kr/ra. 9To npuBOAKUT
K JlecTabunm3alid W HApYUICHUSM B 3KOCHCTEMaX,
BO3HHUKAIOIINX KaK B CBSI3U C HCIOJIb30BAHHEM XOPOIIIO
W3BECTHBIX M JIOCTATOYHO H3YYEHHBIX MECTHIIMIOB
(pocdopoprannyeckne WHCEKTHULIUABL, AUTHOKapOa-
MaThl, MeIbCOJAEpKAIllMe TMpemnapaTsl), Tak, B €IIe
Oonpmieid Mepe, TMO TPUYMHAM, CBSI3aHHBIM C JIeH-
CTBHEM XUMHUYECKUX CPEACTB 3aIIUTHI HOBOTO TOKOJIE-
HUS, TIOCJIEICHCTBHE KOTOPBIX Ha OKPYKAFOIIYIO CPEIY
U TIPOM3BOAMMYIO MPOAYKIHUIO IPAKTHYECKH HE H3Y-
yeHo. [2]

ACCOPTHMEHT TIECTHUIHIOB, IPUMCHSIEMBIX Ha
BUHOTPAJHUKAX B MOCIEIHHUE T'OJIbI, 3HAYUTEIILHO pac-
mmpwics. K ucnoip3yeMbpIM paHee TpynnaM XuMude-
CKHUX COETUHEHHWI N0OABMIMCH TUPETPOUIBI U YBEIH-
YHJIOCh YKMCJIO Pa3pelICHHBIX K MPUMEHCHHIO (QYHTH-
[UJOB. TAKUM  HEONArompwsITHBIM ~ YCJIOBUSM B
OOJIBIION CTENEHH OTHOCUTCS BOSHUKHOBEHHE W IIPO-
SIBIICHHE PE3UCTCHTHOCTH MPHUMEHSIOMNXCS XUMHUYC-
CKUX CPEJICTB 3alUTHI KaK pacIpOCTPAHEHHOTO OTPH-
ATEeTBHOTO (DaKTopa, BBI3BIBAEMOTO MOBTOPSIOIIIIMCS
MIPUMEHEHHUEM OJJHOTHITHBIX TPErapaToB KOHKPETHOTO
JeiicTBus. B CBS3M C 3THM CTaHOBUTCS COBEPIICHHO
OYEBHUIHBIM, YTO IO TEX IOp, IMOKa HE yJacTcs ycTpa-
HUTb WU XOTsI ObI CHU3UTh PE3UCTEHTHOCTD HCTIONB3Y-
€MBIX MPOTHUB BpEIUTENIed W OONe3HEH XUMHYECKHUX
MpernapaToB, MaTepHUaabHbIC 3aTPAThl B MPOU3BOJICTBE
BHHOTPAJa ¥ CIIY>KO SKOJIOTHYECKOH 6e30macHOCTH O0y-
IyT Bo3pacraTh. [2]

Bo Bcem Mupe miIst 3aIUTH IPOAYKTOB MUTAHUS
OT MOPYH WIN YHUYTOXKCHUS BPCIUTEISIMH HCIIOJIB3Y-
ercs Oonee 1000 HammeHoBaHWH mecTUIUIOB. Kax-
JIbIi TIECTULIU] UMEET CBOU CBOMCTBA M TOKCHUKOJIOTH-
yeckne xapaktepuctuku.Ha ceromHsiiHuii JAeHb HU



30 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#12(28), 2017

LI
EEST| |

OIIMH M3 MECTUIUIOB, Pa3pEIICHHBIX IS UCIIOIb30Ba-
HUS B EJIIX 3aIIUTH IPOTYKTOB IIUTAHHUSA B MEXXIyHa-
POIHOI TOPTOBJIE, HE SABIACTCA TEHOTOKCHYHBIM (T.€.
criocoOHbIM TIoBpeauTh JIHK, 9TO MOXKET BBI3BATH MYy-
Tanuu WK pak). HeGmaronpusTHbie IPOSBICHUS B pe-
3yJbTaTe BO3ACHCTBHSA 3TUX IIECTUIINOB HMEIOT MECTO
TOJIBKO B CIIy4Yac MPEBBIIICHUS OMPEICICHHON O3B
KoHTaKT ¢ OONBIINM KOJUYECTBOM MECTHIIUAIA MOXKET
BBI3BaTh OCTPOE OTPABJICHUE WM JOJITOCPOYHBIC Hera-
TUBHBIC TIOCJICICTBHS [V 3[I0POBBS, BKIIIOYAs PAKOBBIC
3a00JIcBaHMs M HAPYUICHUE PEMPOTYKTUBHOW (PYHK-
un. HamOoubliiee 3HaYeHUE 11 BUHOTPAAa UMEIOT
¢byurumumst. [3]

OYHTUIAIBI-XUMUYECKUE BEIIeCTBA IS OOPHOBI
C IPHOKOBBIMHU GONIE3HIMU pacTeHuit (GopIocKast JuI-
KOCTb,CepHBIT I[BET U Ip.), a TaKxKe
JuIst nporpasiuBanus cemsH (hopmanmua, TMT/, dyr
123011, [paHO3aH, MEPKYpaH) C MENbI0 OCBOOOKICHUS
WX OT CHOp Mapa3uTHBIX IPHUOOB (TUIA TOJIOBHU JJIs
3epHOBBIX ceMsiH). KoHIeHTpaTbl (QyHIMIUIOB TOK-
CHUYHBI JIJIS YCIOBEKA M KHUBOTHBIX.

[Mpodunakruyeckyro  00pabOTKy  BHHOTpaja
(byHrunpgaMu  HEOOXOJUMO TPOM3BOAMTL KA IbIi
rof. B cocraB Bcex mpemapaTtoB BXOIAT IEHCTBYIOIMINE
BEIIIeCTBa, a0COTIOTHO Oe30MacHbIC I PacTeHHH, TY-
OWTENEHO BO3ICHUCTBYIONINE TOJIHKO HA TPHOKOBEHIC
CHOpBI. J{J1s1 3aIIUTHI U 03I0POBIICHUS OOIBEHBIX BUHO-
TPaIHBIX KyCTOB, IOAABICHHUS (DYHKIIUN Pa3MHOKCHUS
WIA TIOTHOTO YHHYTOXCHHS CIIOp OOJIE3HETBOPHBIX
TPUOKOB, MOPAXKAIOIIMX 3€JICHBIC MOOCTU U yXY/IIIA0-
IIMX TPOIOBOJILCTBEHHBIC KAUeCTBA IJIOA0OB, HCIIOJb-
3YIOTCSI CHCTEMHBIC U KOHTaKTHbIC (pyHruuasl. Heko-
TOpBIC U3 HUX MOYKHO NMPHUTOTOBHTH CAMOCTOSTEIBHO,
JpyTUe MPUOOPECTH B CHECHUATA3UPOBAHHBIX Marasu-
Hax. OOpaboTka BHHOIPAJHUKOB MPOTHB HMH(EKINU
OCYIECTBIIIETCS IPPEKTHBHO TOIBKO B TOM Ciydae,
€CJIM U3 ToJla B TOJ] UCTIONB3YIOTCS pa3INYHBIE Mperia-
patbl. XUMHYECKHE CpelICcTBa HEo0X0oamMo 00s3a-
TENBHO YepeoBaTh, MHAa4Ye TPHUOKOBBIE MHUKPOOpra-
HU3MBI TIPUBBIKAIOT K Sy, 00PETAIOT YCTOMYUBOCTE K

Hemy. [lo nelcTBUIO Ha JKUBBIE PACTUTENbHBIE TKAHU
SANOXMMHKATHI IOAPA3CIIAIOTCS Ha TP TUTIA.

Cucmemnvie cpeocmea. Uepes s>mumepMuc J-
CThEB U cTeOJICH OHU MPOHUKAIOT BHYTPH MOOETOB M C
COKaMH PaCIPOCTPAHIIOTCS TI0 BCEMY PACTUTEIEHOMY
opramm3My. K  TakumM  mpemaparamM  OTHO-
csiTcs Tomas, ctpobu, kBajapuc. [3]

Koumakmmnoie cpedcmea. O0pa3yroT MJICHKY Ha
MMOBEPXHOCTH JIUCTHEB U CTEOJICH, HEMOCPEICTBCHHO
COMPHUKACASICh C KOTOPOH IPUOKOBBIM MUKPOOPTaHU3M
morubaeT. K Takum yHruimmamM oTHOCITCS pOBpANT,
OMaJib U BBIIIC ONMUCAHHAS 00PIOCKAs )KUIKOCTb.

Kombunuposanusie cpeocmsa. Coueraior B cebe
XapaKTePUCTHKH U CHCTEMHBIX, 1 KOHTAKTHBIX XHMH-
karoB. K TakuM (yHTHIMIOAM A7 BHHOTpama OTHO-
CsITCA KaOpHO TOTI, PUAOMILI TOJIM, [IIABUT.

[Ipu mpoBeneHHH WCCIIEIOBAaHUSA HAa OIBITHOM
YyYacTKe M3y9YeHa JIIIUTEIHHOCT COXPAHCHUS OCTATKOB
TOKCUKaHTa B MOYBE W JEerpajanus mpernapara B IJo-
Jax s1010H1. MakcMalbHOE KOJMYECTBO NEHKOHA30J1a
B [TOYBE 3apErUCTPUPOBAHO B NepBbie 7 cyTok. Conep-
YKaHUe TIEHKOHA30J1a B JISHb TI0clieIHel 00padoTKH Co-
crasisiio 0,25-0,49 mr/kr. Uepes 7 CyTOK KOHIEHTpA-
uust carsuiaack Ha 0,14 Mr/kr, HO Bce ke Oblila BBIIIE
ITJJK. CormacHO TMrHeHMYECKUM HOpMaTHBaM, 4epe3
20 cyTOK mocIie MPUMEHEHHSI OCTATKH MIEHKOHA30JIA B
ITOYBE HE TOJDKHEI TpeBrimath 0,1 Mr/kr. B manHOM HC-
CIICIOBAHUHM JTOT pPYyOEeXK mpuxomurcs Ha 14-e
cyTku.CTOUT OTMETUTH, UTO Yepe3 3 roja HempephIB-
HOTO HCIIOJBb30BaHUs Npenapara Ha OCHOBE IEHKOHA-
3012 Ha OJTHOM y4acTKe HaOJII0JaeTCsl ero0 HaKOIICHHE
B nouBe. [4] Eciu B TeueHue 3 JieT ero 0CTaTo4HbIe KO-
nmuuectBa (He mpesbimaromue [1J1K) npucyrcTBoBanu
B [IOYBE B TeueHHe 14 THEH, TO B MOCIEAYIONIINE TOIBI
NepUOJ MOJHOrO pachiaga yBeauuuBaics ao 21-24
nHeil. Yepe3 6 jeT nmpuMEHEeHUs IpernapaTa OCTaTou-
HBIE KOJIMYECTBA JICHCTBYIOIIETO BEIECTBA B BHIIE CIIe-
JIOB IIPACYTCTBOBAJN B TOBEPXHOCTHOM CJIO€ TIOYBHI 0
cheMa ypoxKas, T.€. TIOUTH BCIO BereTanuio. Takum o0-
pa3om, He cleIyeT MPOBOIUTh 00PaOOTKH STHM Tpera-
paromM Ha oJJHOM y4acTke Oosee 3 ner. [5]

Fpaqbuk 1. ﬂuyamuka PAa3Niodfcerusl monasa Ha OCHO6e NeHKOHA30]la 6 nodee

JKcnepuMeHTapHas 4YacTh

O06pa31oM [T aHaIH3a SIBISETCS COPT BUHOTPaia
Tabpus (Oemnblii), KOTOPBIH OBUT BEIOpAH W3 CEIEHUU
Asus6eiinu, ["azaxckoro paitona. Ha anmapare GC MS

,OBLIIO YCTAHOBJIEHO OCTATOYHOE KOJMYECTBO (DYTHIIH-
JIOB B HiccheayeMomM obpasiie. B pesynbrare O6bu10 00-
HapPY’)KEHO ONPEACICHHOE KOJIMYSCTBO a30KCUTPOOHHA,
MeHKOHA30J1a U MeTanakcuia (1ab.1).

Tabimmna 1.

AHau3 BUHOTpaja copta Tadpu3 I'azaxckoro paiioHa (Ha Kr)

OyHTHIUA: Homep HOpMaTHBHOTO JOKYMEHTA [oka3zatensb ,00HAPYKEHHBIH B PE3YIlb-
TaTe UCCIEAOBAHMUS
A30KCHTPOOHH MI/KI' EN 15662 0.0385 mr
TlerkoHa30i1 Mr/Kr EN 15662 <0.010 Mr
MeranakCuil MI/Kr EN 15662 0.0627 mr
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Bbabaxk Onez Axosuu,

O0OKMOp MeOUYHUX HAYK, 3a6i0y8au Kagedpu sHympiunboi meouyunu Nel,
Xapxigcokuil HaYiOHATbHUL MeOUYHUU YHIigepcumem

M’acoedoe Banepiit Bacunvosuu,

O0OKMOp MeOUUHUX HAYK, npoghecop Kapedpu meouunoi bionoaii,
Xapxiecokuil HAyioHATbHULL MEOUYHUL YHIBepCUmem

IIpoconenxko Kocmaumun Onexcanoposuy

KaHOuOam MeOudHUX HayK, 00yeHm Kapeopu eHympiunboi meouyunu Nel,
Xapxiecokuil HAyioHATbHULL MEOUUHUL YHIBepCUmem

Monooan /Imumpo Bonooumupoeuu,

acucmenm kageopu nponedesmuxu GHympiuwiHboi meouyuru Nel, oioemuxu ma 6iobeznexu
Xapxigcokuil HAYIOHATLHUL MeOUYHULL YHIBEpCUmem

Jlanwuna Kamepuna Apxadiiena,

acucmenm xKageopu enympiuiHboi meouyuru Nel,

Xapxigcokuil HAYIOHATbHUL MEOUYHULL YHIBEpCUmem

EFFECTIVENESS OF TREATMENT OF PATIENTS WITH NONALCOHOLIC FATTY LIVER
DISEASE AND RENAL PARENCHYMAL HYPERTENSION WITH USE OF COMPLEX THERAPY

Summary: The aim of our study was to to explore the basic level and dynamics of lipid, carbohydrate
metabolism, adiponectin, fetuin A, pro-inflammatory cytokines (TNF-alpha and 1L-6), glomerular filtration rate
(GFR) and ultrasound parameters of carotid arteries in patients with NAFLD and RPH using the complex therapy.

Materials and methods. The study involved 51 patients with NAFLD and stage Il, grade 2 RPH (as result
of chronic pyelonephritis, chronic kidney disease (CKD) 2-3 stage). There were examined 20 men (39,2%) and 31
females (60,8%). The median age was (52,1 + 4,4) years. The control group consisted of 30 healthy volunteers of
similar age category, male and female. We studied the lipid and carbohydrate metabolism, blood pressure,
ultrasound of the liver, kidneys and carotid arteries, adiponectin, fetuin A and pro-inflammatory cytokines (TNF-
alpha and IL-6), GFR and microalbuminuria by conventional methods. The study of vascular endothelial motor
function was conducted by determining the dynamics of blood flow in the brachial artery during reactive
hyperemia as described by D. Celermajer. Determines the pulse wave velocity and endothelium-dependent
vasodilation.

Patients with NAFLD and RPH (n = 51) were divided into two groups. Patients in Group 1 (h = 25) received
Losartan 50 mg / day, Atorvastatin 10-20 mg / day. Patients in Group 2 (n = 26) received Losartan 10 mg / day,
Atorvastatin 10-20 mg / day in combination with PUFA 2 g / day and UDCA 10 mg / kg / day. Duration of
treatment was 12 months. All were given recommendations for a balanced diet and aerobic exercise.

Results. In patients with NAFLD and RPH abnormalitis of lipid and carbohydrate metabolism, increasing
pro-inflammatory cytokines (TNF-alpha and IL-6), fetuin A and a decreasing of adiponectin were indicated. Also
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indicators of pulse wave velocity and endothelium-dependent vasodilation were violated. Initially, GFR was re-
duced in all patients and averaged 65,2+6,1 ml/min/1,73m2. In our study, significantly better result was achieved
when assigning complex therapy using UDCA and PUFA - group 2. Significantly better results than were achieved
in group 2 in triglycerides, TNF-o and IL-6. In group 2, there was a significant improvement in renal function.
Significantly improved indices of endothelial function.

Conclusions. Combination therapy comprising atorvastatin, Losartan, UDCA and RPH in combination with
non-drug therapy in patients with NAFLD and RPH compared with taking Losartan and atorvastatin combination
with non-drug therapy is more effective for the treatment and correction associated with NAFLD metabolic
disorders that can help reduce the overall cardiometabolic risk and improving life prognosis in patients with
NAFLD and RPH.

Keywords: non-alcoholic fatty liver disease, renal parenchymal hypertension, renal function, endothelial
dysfunction, proinflammatory factors

E®EKTHUBHICTD JIKYBAHHS ITAINIEHTIB 3 HEAJIKOI'OJIBHOIO )KNPOBOIO
XBOPOBOIO NEYIHKA TA PEHOITAPEHXIMATO3HOIO I'lNEPTEH3I€IO ITPHU
BUKOPHWCTAHHI KOMITEJIEKCHOI TEPATIIT

AHoTaniss: MeToro Hamoro JociipkeHH O0y10 BUBYCHHS 0a30BOTO PiBHS Ta AMHAMIKU TIOKa3HUKIB 0OMiHY
JMiiB, BYTJICBOIIB, aAUIIOHEKTUHY, (eTyiny A, mpozanansHux nutokiniB (OHII-ameda ta iHTeprneiikiny 6),
mBuAKocTI Kirydoukooi ¢inprpanii (LLIK®D) ta ynpTpazBykoBUX mapaMeTpiB COHHHX apTepiil y Mali€HTiB 3 Hea-
JIKOTOJILHOIO JKUPOBOIO XBopoOoto nevinku (HAXKXII) Ta peHonmapeHXiMaTo3HOIO apTepialbHOI0 TiNepTEH3IEr0
(PIIT") mpu BUKOpUCTAaHHI KOMIUIEKCHOT Teparmii.

Martepianu Ta MeTou. Y MOCTiKEeHHI B3sutH yuacTh 51 marientiB 3 HAXKXII ta PIIT 11 crazii, 2-ro cTyneH:o
(SIK HACIIOK XPOHIYHOTO miesIoHepputy, XpoHiuyHoi xBopoou Hupok (II-11I cranii)). byno obcrexeno 20 vomnogi-
kiB (39,2%) Ta 31 xinka (60,8%). Cepenniii Bik ctaHoBUB (52,1 £ 4,4) pokiB. KontponbHy rpyny ckiamu 30
3I0pOBHX JOOPOBOIBIIIB aHAJOTIYHOI BIKOBOI KaTeropii, YOJOBIUOI Ta XKiHOYOI cTaTi. Mu BHBYANM JIMITHAN 1
BYIJICBOAHUI OOMIH, apTepialbHUH THUCK, IPOBOIWIN YIbTPa3BYKOBE JOCITIHKEHHS IEYiHKH, HUPOK Ta COHHUX
apTepiii, BU3HAYAIH PiBHI aIUITOHEKTHHY, QeTyiHy A Ta mpo3ananbHux nuTokiHiB (OHII-anpda ta inTepneiikin
6), IIIK® Ta mikpoamsO0yMiHypii 32 JOTIOMOTOI0 CTaHAAPTHHX, 3arajJbHOBIIOMIB METOAIB. BUBYEHHS MOTOpHOT
(hyHKII{ eHA0TeTianpHOI CYIIMH MPOBOIIIIOCS IIIIXOM BH3HAYCHHS AUHAMIKH KPOBOTOKY B IDICUOBIH apTepii mifg
yac mpobu 3 peaktuBHO rinepemiero 3a D. Celermajer. Busnauanu miBuaKicTh MyJibCOBOT XBHII Ta €HAOTEIN-
3aJICKHY Ba30AUJIATAIliO.

Manientn 3 HAXXII ta PIIT" (n = 51) Oynu po3aineni Ha aBi rpynu. [lauientu rpynu 1 (n = 25) orpuMyBanu
nozapran 50 Mr / 100y, aropBactatud 10-20 mr / 1o0y. [Tanientu rpynu 2 (n = 26) otpumyBaiu jo3aprat o 10
Mr / 100y, aropsactatud 10-20 mr / 100y y koMOiHaIIii 3 mepenapaToM oMera 3 MoJMHEHACHUYCHHX KUPHUX KUC-
not (O3TTHXKK) 2 r / noby Ta ypcoaezokcixomieBoro kuciaotoro (Y /IXK) 10 mr/ kr / nody. TpuBanicTs JlikyBaHHS
cTaHoBmia 12 MicsiB. BeiM maBamyi pekoMeHaanlii mo 1o 30a1aHcoBaHOTO XapuayBaHHS Ta aepOOHUX BIIPaB.

Pesyneraru: V nmamienTis 3 HAXXII i PIIT" Oynu BUsBIICHI TOPYIICHHS JIiITi THOTO Ta BYTJIEBOTHOT'O OOMIHY,
30UTBIICHHS PO3anadbHUX IUTOKIHIB, (heTyiHy A Ta 3MEHIICHHS aJUIOHEKTHHY. Takox OyIu MOpyIIeHi moKa3-
HUKH MIBUIKOCTI ITyJIBCOBOI XBHITI Ta CHIOTENiH3aJIeKHOI BazoqunaTamnii. Ha mepmomy ertami gocmimkerss KD
cranoBmia 65,2 = 6,1 mu/xB /1,73 M2. Y HamoMy AOCIHIPKEHHI 3HAYHO KpAIIUi pe3yabpTaT OyB JOCATHYTUH MPH
MpU3HAYCHHI KOMIUIEKCHOI Teparnii 3 BukopuctanHsaM reprapatiB Y IXK ta O3IMTHXXK. 3nayno kpamii pe3yis-
TaTH, CIIOCTEPIraaucs 3a nokasHukamu tpuriinepuais, ®HII-ansdha Ta inTepaeiikiny 6. Y rpyri 2 crocrepiraiocs
3HAYHE MOJINIIeHHs GYHKIIT HUPOK. 3HAYHO MOKpAIleHi TOKa3HUKH eHJ0TeianbHOT QyHKILI.

BucnoBku. KomGiHoBaHa Teparis, 0 BKJIIOYaEe aTopBacTaTvH, jJo3aptaH, Y XK ta O3ITHXK y namienrtis
3 HAXKXII Ta PIII" mopiBHSHO 3 mpuiioMoM KOoMOiHaIii J03apTaHa Ta aTOPBACTaTHHY OinbII e(eKTUBHA IS JIi-
KyBaHHS Ta KOPEKIIii MeTabOoIiYHIX MTOPYIICHb, IKi JOTIOMOXYTh 3HU3UTH 3arajIbHIH KapAioMeTa0oIiuHUI pU3HK
Ta TOIIIIIATH MPOTHO3 XUTTS y manienTis 3 HAXXII ta PIIT".

Kniouosi crosa: HeakoronbHa XUpoBa XBOpoOa MEYiHKH, pEHONAapEeHXiMaTo3Ha TinepTeHsis, GyHKIIs HU-
POK, eHjoTenianbHa AMCPYHKIIS, 3ananbHi Gakropu

According to current epidemiological data non-
alcoholic fatty liver disease (NAFLD) took the first
place among chronic diffuse liver diseases in many
countries and occurs in 20-30% of the adult population
of the European countries [6]. Meanwhile, the one from
the first places among the "non- infectious epidemics"
in Ukraine and the world belongs to hypertension,
whose prevalence among adults in some countries up to
35% and more [2]. Renal parenchymal diseases are the
most common causes of secondary hypertension,
accounting for 2.5% to 5.0% of all cases of systemic
hypertension [2]. Very often physicians observed

comorbidity of these disorders, especially in patients
with the metabolic syndrome (MS). At present, there
are data from studies showing that there is mutual
burdening of these diseases [6]. One of the leading roles
in the pathogenesis of NAFLD belongs violation
adipocytokines secretion. When NAFLD and renal
parenchymal hypertension (RPH), which in most cases
are associated with obesity, adipocytokines and
inflammatory mediators (leptin, tumor necrosis factor -
alpha (TNF-a), adiponectin, IL-6, 8 (IL-6, 8) and et al.)
excessively secreted by adipose tissue and may
contribute to the development of insulin resistance (IR).
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These factors also influence on the processes of
angiogenesis and atherogenesis [1, 3, 8]. To date, the
evidence of the effect of NAFLD on renal function has
been proven [6]. Recently important role fetuin A in the
pathogenesis of NAFLD was proved and this protein
may influence the development of cardiovascular
diseases [10].

Much attention is now focused on the
development of optimal treatment of NAFLD in
combination with various components of MS,
including hypertension. It is proved that in patients with
the MS among the most effective and safe drugs are
angiotensin receptor blockers, which include Losartan.
Very important pathogenetic factor NAFLD is
dyslipidemia, and today for the treatment of
dyslipidemia primarily recommended to use statins,
including in patients with NAFLD [11]. Convincing
positive results when combining statins and
ursodeoxycholic acid (UDCA) [4]. UDCA is known for
its hepatoprotective, anti-fibrotic and antiapoptotic
effects [5? 18]. There are also evidences of the presence
of the positive effects of omega-3 polyunsaturated fatty
acids (PUFA) in the treatment of both NAFLD and
hypertension [12, 15, 17].

The aim of our study was to to explore the basic
level and dynamics of lipid, carbohydrate metabolism,
adiponectin, fetuin A, pro-inflammatory cytokines
(TNF-alpha and IL-6), glomerular filtration rate (GFR)
and ultrasound parameters of carotid arteries in patients
with NAFLD and RPH using the complex therapy.

Materials and methods

The study was conducted in the Department of
gastroenterology and therapy of National Institute of
therapy named LT Malaya NAMS of Ukraine.
Laboratory studies were conducted in the clinical
diagnostic laboratory National Institute of therapy
named LT Malaya NAMS of Ukraine and laboratory
"ALFALABSERVIS", Kharkiv. The study involved 51
patients with NAFLD and stage Il, grade 2 RPH (as re-
sult of chronic pyelonephritis, chronic kidney disease
(CKD) 2-3 stage). There were examined 20 men
(39,2%) and 31 females (60,8%). The median age was
(52,1 + 4,4) years.

Patients had no alcohol abuse, signs of viral,
autoimmune or drug hepatitis. The study excluded
patients with a Wilson disease, idiopathic
haemochromatosis, alpha 1-antitrypsin deficiency.
Also, exclusion criteria were: diabetes mellitus type 1
and 2, coronary artery disease, rheumatic heart disease,
cancer, systemic connective tissue disease, chronic
heart failure 11 B - 111 stage, another causes oh hyper-
tension and CKD, RPH 1 and 3 degrees, RPH | and
stage 11, pregnancy and lactation, the rejection of the
study.

The control group consisted of 30 healthy donors
were male and female of similar age group.

Blood pressure (BP) measurements were
performed by standart methods. For the diagnostic of
hepatic steatosis, renal pathology and studying of the
carotid arteries the ultrasound method was used. The
study was carried out on ultrasound system "GE", USA.

The study of vascular endothelial motor function
was conducted by determining the dynamics of blood

flow in the brachial artery during reactive hyperemia.
The evaluation was conducted by 7.5 MHz linear
transducer (resolution 0.01mm) by the procedure D.
Celermajer [7]. All measurements were performed in
diastole. Measurence of diameter of the brachial artery
was performed after 80 seconds after the compression.
About stored endothelium function indicated expansion
brachial artery by 10% or more. About endothelium
dysfunction indicated expansion brachial artery less
than 10%. Blood flow was measured at rest and
immediately after removal of the cuff as the average of
three cardiac cycles (except the first cycle). Blood flow
was measured at rest and immediately after removal of
the cuff as the average of three cardiac cycles (except
the first cycle usually deformed). Also the pulse wave
velocity of carotid arteries is determined.

Biochemical blood parameters were determined
by standard conventional techniques. Indicators of liver
functional activity was determined using a multi-
channel microphotometry «Flow» and photoelektric
colorimeter KFK-2.

Lipid concentrations were determined by
enzymatic method on biochemical analyzer
"Humalayzer 2000" (Germany) using a kits of reagents
"Human™ and "Cormay" (Germany). Status of
carbohydrate metabolism was assessed in patients by
the level of fasting plasma glucose and glycosylated
hemoglobin (HbALc). Also, using the radioimmunic
method for determination the levels of immunoreactive
insulin using a standard set of «PMO-UHC-TIT'1251»
production «XOIINBOX» (Belarus).

In determining the levels of adiponectin have used
the test system «AviBion Human Adiponectin
(Acrp30) Elisa Kit» ( «Ani Biotech Oy Orgenium
Laboratories Busines Unit», Finland). By conducting
an enzyme immunoassay using sets of "Vector-Best"
(Russian) determined the concentration of pro-
inflammatory cytokines (TNF-a, IL-6). Fetuin A was
determined by ELISA (BioVendor, USA). To quantify
the severity of IR, we used a mathematical model of
homeostasis (Homeostasis Model Assesment -
HOMA). Value HOMA-IR 2,77 and more regarded as
having IR.

GFR was determined by the formula CKD-EPI.
Microalbuminuria was determined using a set of
BioSystems (Spain). The presence of CKD was
considered to be present in the case of GFR <60 and /
or the presence of microalbuminuria.

At the second step of the work was conducted an
open prospective randomized trial lasting 12 months to
evaluate the efficacy of complex therapy. Block
randomization method using a table of random
numbers, and patients with NAFLD and RPH (n = 51)
were divided into two groups. Patients in Group 1 (n =
25) received Losartan 50 mg / day, Atorvastatin 10-20
mg / day. Patients in Group 2 (n = 26) received Losartan
10 mg / day, Atorvastatin 10-20 mg / day in
combination with PUFA 2 g / day and UDCA 10 mg /
kg / day. Duration of treatment was 12 months. All
were given recommendations for a balanced diet and
aerobic exercise.

For statistical analysis of the results was used the
computer program Microsoft Excel and STATISTICA



34 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#12(28), 2017

LI
EEST| |

(version 6.1.) with using standard methods of variation
statistics. To assess the reliability of the difference used
test t - Student. The difference was considered
statistically significant at p <0.05.

Results and its discussion

In the start of our work levels of BP, indicators of
carbohydrate and lipid, liver function tests, adiponectin,

fetuin A and proinflammatory cytokines (TNF-o. and IL-6)
in patients with NAFLD and RPH were studied.

Assessment of BP, indicators of carbohydrate and
lipid profile of patients showed that all indicators of group
1 and 2 was significantly (p <0,001) differed from the
control group (Table 1).

Table 1.

Clinical and laboratory parameters, levels of adiponectin and pro-inflammatory cytokines in patients

Indices Group 1 Group 2 Control group, n=30
NAFLD + RPH, n=25 NAFLD + RPH, n=26

Systolic blood pressure, 165,2+ 2,42* 168,95+ 2,15** 128,00+ 2,33
mm Hg
Diastolic blood pressure, 105,45+ 2,46* 104,7+ 1,84** 82,57+ 2,15
mm Hg
Fasting glucose, mmol / | 5,79 £ 0,21* 5,71+ 0,31** 4,32 £ 0,47
HbAlc, % 6,04+ 0,27* 6,21 + 0,2%* 4,98 + 0,35
Insulin, mcU/ml 13,9+ 1,23* 14,12 £ 1,62** 52+1,5
HOMA-IR 4,1 +£1,06* 4,08 £ 0,65** 1,4+1,2
TC, mmol /| 5,67 +0,21* 5,61 +0,32** 4,37+ 0,16
TG, mmol /| 3,15+ 0,45* 3,22 £ 0,69** 1,13+£0,29
VLDL, mmol /| 0,92 + 0,09* 0,94 £ 0,14** 0,54 + 0,05
HDL, mmol / | 0,83 £ 0,03* 0,85 + 0,09** 1,77 £0,07
LDL, mmol /| 3,72+ 0,22* 3,75+ 0,27** 2,06 +£0,21
Total bilirubin, mcmol /| 13,45+ 0,87 12,93+ 0,78 11,66 £ 1,38
AST, U/l 48,94+2 98* 46,4242, 17** 24,7+1,86
ALT, U/l 56,28+3,18* 58,34+2,95** 28,6+1,98
GGT, U/l 89,3+3,09* 85,4+3,76** 28,9+2,98
Adiponectin, ng/ml 6,81 £ 0,23* 6,65 + 0,21** 9,81+0,13
TNF-a, pg/ml 7,95+ 0,67* 8,3+ 0,75** 0,56 +0,11
IL-6, pg/ml 16,97 + 1,14* 17,22 £1,92** 2,48+0,1
Fetuin A, mg/l 334,5+ 7,84* 328,6+ 7,67** 236+ 10,25

Note: * - statistically significant differences between group 1 and the control group; ** - Statistically significant

differences between group 2 and the control group.

Levels of transaminases and gamma-
glutamyltranspepetidase (GGT) were significantly
higher in patients with NAFLD, and the total bilirubin
level was not significantly different from the control
group (p> 0,05). There was the group of the patients
(23.5%) had normal levels of liver samples. At the same
time 66.6% of these patients had steatosis II or III
degree.

It should be noted a significant increase in levels
of pro-inflammatory cytokines TNF-alpha and IL-6,
decrising in adiponectin levels and increasing in fetuin
A in patients of the main group, which coincides with
the data of other researchers [9, 16].

On the next step carried out analysis of the data
after 12 months of treatment in accordance with the
proposed schemes. It is noted that positive changes
were obtained in both groups of patients.

At this stage of the study 49 patients were
examined: 25 patients of group 1 and 23 patients in
group 2. Two patients were excluded from the study.
These patients had violated their treatment regimens
and refused to participate in the study voluntarily.

BP values were significantly reduced, and in most
cases reached the target values (Tables 2 and 3).
Significant difference between the indices of systolic
and diastolic BP in the two study groups was not

achieved (p> 0.05). In 4 patients in group 1 and 3
patients in group 2 was administered in addition
indapamide 2.5 mg to achieve the desired performance
of BP.

In group 1, there was an improvement in
carbohydrate metabolism parameters. Significant
difference was obtained by HbA1c indices, HOMA-IR
and insulin (Tab. 2). So Insulin before treatment was
(13,9 +1,23) mcU/ml, and after treatment with (10,2 £
1,18) mcU/ml (p <0.05). Probably, these changes
associate with a reduction in body weight by diet and
physical activity optimization, which also described in
the literature [6]. While HOMA-IR levels were not im-
proved (p> 0,05).

In addition to improving the parameters of
carbohydrate metabolism, a combination therapy for 1
year was accompanied by a pronounced positive
changes of the blood lipid profile (Table. 2). These
results are probably associated primarily with lipid-
lowering effect of atorvastatin. As a result of treatment
indicators of total cholesterol (TC) decreased
significantly - to (5,77 £ 0,21) to (4,9 = 0,15) mmol / |
(p <0.05) and LDL - from (3.72 £ 0,22) to (2,58 + 0,52)
mmol / | (p <0.05). Increasing of concentration of HDL
were not established (p >0.05).
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Table 2.
Dynamics of indices of patients in Group 1
Indices Group 1 Group 1
before treatment, n=25 after treatment, n=25
Systolic blood pressure, mm Hg 165,2+ 2,42** 136,5+ 3,4
Diastolic blood pressure, mm Hg 105,45+ 2,46** 87,2+ 3,1
Fasting glucose, mmol / | 5,79 +0,21 5,46 £ 0,15
HbAlc, % 6,04+ 0,27* 544+0,18
Insulin, mcU/ml 13,9 +1,23* 10,2+ 1,18
HOMA-IR 41+1,06 3,2+0,96
TC, mmol /1 5,57 +0,21* 49+0,15
TG, mmol /| 3,15+ 0,45 2,24+ 0,28
VLDL, mmol /| 0,92 +0,16* 0,68 + 0,08
HDL, mmol /| 0,83+0,03 1,02 + 0,09
LDL, mmol /| 3,72 +£0,22* 2,58 £ 0,52
Total bilirubin, mcmol / | 13,45+ 0,87 13,12+ 0,92
AST, U/l 48,94+2,98 43,66+2,9
ALT, U/l 56,28+3,18* 47,42+2.95
GGT, U/l 89,3+3,09** 48,6+2,94
Adiponectin, ng/ml 6,81 £ 0,23* 7,48 +0,18
TNF-a, pg/ml 7,95+ 0,67* 6,3+£0,24
IL-6, pg/ml 16,97 £ 1,14* 13,67+1,13
Fetuin A, mg/l 334,65+ 7,84** 302,4+ 8,3

Note: * - statistically significant difference (p <0.05); ** - statistically significant difference (p <0.001).

A very important indicator of the efficiency and
the treatment of liver diseases including NAFLD is a
decline in cytolysis and other liver function tests. So in
the group 1 was achieved a significant decline in ALT
and GGT. At 47,4% (9/19) cases, in patients with
initially higher rates of of liver function tests
normalization did not happen. These patients also noted
a minimal weight loss (less than 5%).

In the analysis of lipid, carbohydrate profiles and
BP in patients in group 2 was observed over a large
dynamic indicators (Table. 3). Significant difference
has been reached on all counts, accept bilirubin levels.

It should be noted a significant regression TG
compared with group 1 (p <0.001). This difference is
due primarily to the effect of PUFA, which are
primarily reduced TG levels [14]. Also, a significant
lipid-lowering effect was probably achieved thanks to
a significant increase in adiponectin, which is described
in other studies. Yamamoto Y. et al. have shown that
adiponectin has a pronounced lipoprotective effect
which associated with reducing the synthesis of
triglycerides and very low density lipoproteins (VLDL)
[16].

Table 2.
Dynamics of indices of patients in Group 2
Indices Group 2 Group 2
before treatment, n=26 after treatment, n=23

Systolic blood pressure, mm Hg 168,95+ 2,15** 130,8+ 3,1
Diastolic blood pressure, mm Hg 104,74+ 1,84** 81,2+ 3,23
Fasting glucose, mmol / | 5,71+ 0,31* 5,02+0,12
HbAlc, % 6,21 £0,2* 5,61+0,17
Insulin, mcU/ml 14,12 £1,62* 10,12+ 0,83
HOMA-IR 4,08 + 0,65** 2,31+ 0,59
TC, mmol /| 5,61+ 0,32** 4,34 +0,14
TG, mmol /| 3,22 £ 0,69* 1,34+0,22
VLDL, mmol /| 0,94 +£0,14* 0,58 + 0,05
HDL, mmol /| 0,85 + 0,09** 1,35+0,09
LDL, mmol /I 3,75+ 0,27** 2,02+0,25
Total bilirubin, mcmol / | 12,93+0,78 12,1+ 0,83
AST, U/l 46,4242 17** 26,38+3.,4
ALT, U/l 58,34+2,95** 23,86+3.2
GGT, U/l 85,4+3,76** 29,7+4,8
Adiponectin, ng/ml 6,65 + 0,21** 9,43+0,11
TNF-a, pg/ml 8,3+ 0,75** 4,21+ 0,53
IL-6, pg/ml 17,22 £ 1,92** 9,1+0,71
Fetuin A, mg/I 328,6+ 7,67** 245,3+9,4

Note: * - statistically significant difference (p <0.05); ** - statistically significant difference (p <0.001).
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Very important positive changes were noted in the
analysis of liver function tests. Substantially better re-
sults were achieved in comparison with group 1. In all
cases, the indicators were normalized. In these patients
significantly decreased indices of cytolysis: AST from
(46,42+2,17) to (26,38+3,4) U / L, ALT from
(58,34+2,95) to (23,86+3,2) U / | (p <0.001). GGT
decreased from (85,4+3,76) U/ L to (29,7+4,8) U /1 (p
<0.001).

According to our data, the most significant
increase in adiponectin levels and decline in pro-
inflammatory cytokines have been achieved in group 2.
When UDCA and PUFA added to the basic scheme of
treatment adiponectin was significantly increased from
(6,65 = 0,21) ng / ml and (9,43 + 0,11) ng / ml (p
<0.001). Meanwhile, TNF-alpha decreased from (8,3+
0,75) pg / ml to (4,21 + 0,53) pg / ml (p <0.001), and
IL-6 - from (17,22 + 1,92) pg / ml to (9,1 = 0,71) pg /
ml (p <0.001).

Important, in our opinion, is the result obtained
regarding the level reducing fetuin A, which is now

seen as an important gepatokin in the pathogenesis of
NAFLD and correlates with IR. It has an inhibitory
effect on the intracellular signaling pathways of insulin
and transforming growth factor beta (TGF- B). It
proved a significant role of this protein in the
pathogenesis  of  atherosclerosis and  other
cardiovascular diseases. At the same time many authors
consider increasing of fetuin A in the blood in NAFLD
as a defense mechanism [10].

A very important aspect in the treatment of pa-
tients with RPH is the improvement of renal function
[2]. Initially, GFR was reduced in all patients and aver-
aged 65,2+6,1 ml/min/1,73m2. This indicator was sig-
nificantly lower than in the control group - (98+7)
ml/min/1,73m2. Microalbuminuria was recorded in 40
patients (78,4%). In group 2, there was a significant im-
provement in renal function. GFR was increased from
(65,2+6,0) to (79,8+5,2) mi/min/1,73m2 (p <0.05).

Table 4.

Change the parameters of ultrasonic vascular reactivity

Group 1(n = 25) Group 2 (n = 26)

Indices before treatment (n= | after treatment (n= | before treatment (n | after treatment (n=
25) 25) = 26) 23)

CA PWV (m/s) 7,83+0,34 6,78+0,25* 7,85+ 0,24 6,22+0,18**

EDVD (%) 7,12+0,32 8,16+0,31* 7,05+0,2 9,19+0,23**

Note: CA PWYV - pulse wave velocity of carotid arteries ; EDVD - endothelium-dependent vasodilatation, Note: *
- statistically significant difference (p <0.05); ** - Statistically significant difference (p <0.001).

Endothelial dysfunction in patients with RPH
plays an important role in its pathogenesis, and have
long been known [13]. The role of NAFLD in the
development of endothelial dysfunction was proved.
Therefore, correction thise pathological condition is
particularly important in patients with NAFLD and
RPH. Normal values of ultrasound indices were based
on the results of the control group survey. In the group
of healthy volunteers were considered the indices of
vascular  reactivity to  endothelium-dependent
vasodilation - 11,17+0,67%, for the CA PWV - 5,92 +
0,24 m/s. Both analyzed parameters of the vascular
endothelium were abnormal before treatment (Tab. 4).
Significant difference before treatment between groups
1 and 2 was not found (p> 0.05). When analyzing the
effectiveness of treatment regimens have been found
significant improvement in vascular endothelial
parameters in both groups. More significant positive
dynamics was registered in the group 2. So CA PWV
decreased from (7,85 + 0,24) m/s down to (6,22+0,18)
m/s (p <0.001), and the EDVD increased from (7,05 +
0,2)% up to (9,19+0,23)% (p <0.001).

The tolerability for both schemes was good, the
side effects were observed in 1 of 48 patients (2.1%)
and were temporary. In 1 patient rash and itch was
found, which required antihistamines additionaly.

Conclusions

For patients with NAFLD and RPH disorders of
lipid and carbohydrate metabolism, increased pro-
inflammatory cytokines (TNF-alpha and IL-6), fetuin
A, decrease in adiponectin were imdicated, as well as

violations of the wvascular endothelial and renal
functions.

Both regimens that used in our study are safe and
can be used in common clinical practice.

Combined therapy comprising atorvastatin, losar-
tan, UDCA and PUFA in combination with lifestyle
modification in patients with NAFLD and RPH
compared with the reception of losartan and
atorvastatin combination with non-pharmacological
therapy is more effective for the treatment. This com-
plex treatment led to a significant improvement in
carbohydrate and lipid metabolism parameters and
adiponectin, fetuin a, proinflammatory cytokines
(TNF-a and IL-6), as well as indicators of endothelial
and renal function, which together may contribute to
reducing the overall cardiometabolic risk and improve
life prognosis in patients with NAFLD and RPH.
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BAPBEPHBIE CPEJCTBA U CPEJICTBA C ITPOJIOHI'MPOBAHHBIM BBIJIEJIEHUEM
MEJMKAMEHTO3HBIX ITPEITAPATOB B CTOMATOJIOT'MYECKOM IMIPAKTUKE

[MopaxxeHust cTU3UCTON 000IOYKH MOJIOCTH PTA BCIICACTBHE BO3CHCTBHS Pa3IMUHbIX [TaTOJIOTHYECKUX areH-
TOB — MH(EKIIMOHHBIX, MEXaHNIECKNX, XUMHUUECKHUX, TEPMUYECKIX — B PABHOM CTENIEHN BCTPEYAIOTCS BO BCEX
cdepax CTOMATOJIOTHYECKOH MPAKTHKH. AKTYyaJIbHOCTh IPOOJIEMBI MEIMKAaMEHTO3HOM Tepanuy MOpaXeHUH CITU-
3UCTOH 000JIOUKH MOJIOCTH PTa M3HAYAIBHO ObUTa 00YCIIOBIIEHA TEM, YTO TPAJULHOHHON NCIIOIb3yEMbIE aIlTUIH-
KaI[MOHHBIE CPEJICTBA — TAKUE KaK MasH, TellH, MacThl, JJAKH, JUCKH — ObUIN HEJJOCTaTOYHO 3((PEKTUBHBI B CBSI3H
HEBO3MOXKHOCTBIO 00€CIIEYeHNUS MOCTOSIHHOW KOHIIEHTPAIINH METUKAMEHTO3HOT0 IIperapara B ouare HopaKeHHs,
a Tak ke KPaTKOBPEMEHHOCTHIO €r0 KOHTAKTa, IUCKOM(OPTOM U JUTUTENFHOCTHIO JieueHusl. B cBsA3M ¢ aTM OBLITH
pa3paboTaHbl pa3TUYHBIC JIEKapCTBEHHBIE (OPMBI MPOJOHIMPOBAHHOTO NEHCTBHUS, XapaKTEPH3YIOUIHECs YIIyd-
IIEHHOW (prKcalue K CIIM3uCcTON 000JI0YKe IMOJIOCTH PTa, COXPAaHEHHEM CBOMX CBOMCTB Ha MPOTSDKEHUH JITHTENb-
HOTO BPEMEHH, MIPEJOXPAHSIONINE 30HY MOPAXKECHUS OT HHPHUINPOBAHISI MUKPO(DIOPOIi MOIOCTH pTa M BHEIIHUX
BO3ICUCTBHIH, a TaK k€ yMEHBINAIOMINE NHTEHCUBHOCTH OOJIEBBIX OIIYIICHUH MPU KEBAHUU M MUMHUYECKUX JIBU-
JKEHUSIX — OapbepHBIE CPEJICTBA M CPE/ICTBA C MIPOJIOHTMPOBAHHBIM BbIJIEJICHUEM MEIMKaMEHTO3HBIX TIPEnapaTos.
B cBs13u ¢ 3TUM pa3zpaboTaHbl MIMPOKUH CIIEKTP MECTHBIX OapbepHBIX JIEKAPCTBEHHBIE (POPMBI ITPOJIOHTUPOBAH-
HOTO JEHCTBUS C YJIy4IIEHHOH (uKcanyeil K CIM3ucToi 000JI04Ke MOJIOCTH PTa, IPEIOXPAHSIONINX 30HY HOpa-
JKEHUS OT BHEITHUX BO3JICWCTBHH, a TaK K€ YMEHBIIAIOIINX HHTEHCUBHOCTH OOJIEBBIX OIIYIIEHHH B 30HE HOpa-
eHusd. Ha npotsxkeHun Bcero nepuoja CyliecTBOBAHHUS JaHHas PyMIa MPenapaTtoB MpeTepreBana U Mpoao-
JKaeT MpeTepreBaTh psa] U3MEHEHHUH, HAIIPAaBICHHBIX KaK HA yIydllIeHUE aAre3uu U NOoAAep:KaHHUs MOCTOSHHOU
KOHLICHTPAIINX JEBCTBYIOIINX BELIECTB B O4are, Tak W Ha pacIIMpEeHHUE MOKa3aHUH K NpUMeHEeHHIo. Pa3paboTka
HOBBIX JIEKapPCTBEHHBIX ()OPM Ha JaHHBIH MOMEHT ITPOIOIKACTCS.

Kniouegvie cnosa: GapsepHbIe CpPEACTBA, IPOJOHTMPOBAHHOE BBIIEICHHE MEIUIIMHCKNX TPETIapaToB, CTOMa-
TOJIOTHS, 32)KHUBJICHHE PaH B MOJOCTH pTa.
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BARRIER DRUGS AND DRUGS WITH PROLONGED RELEASE OF MEDICINE IN DENTAL
PRACTICE

Key words: barrier drugs, prolonged release of medicine, dentistry, oral wounds healing.

Pathological lesions associated with multiple causes (infections, physical, chemical and thermal agents) of
oral mucosa are equally widespread in all spheres of dental practice. The actual importance of pharmaceutical
therapy of lesions of oral mucosa is associated with the lack of reliable traditional topical drugs — ointments, gels,
pastes, lacquers, discs — caused by their little efficiency associated with poor maintaining of permanent concentra-
tion, short contact period, discomfort and long-term treatment. All the mentioned facts caused the development of
various pharmaceutical forms with prolonged activity with improved adhesion to oral mucosa, prolonged saving
of useful properties and protecting the lesion from oral infection and external influences and reducing the intensity
of painful sensations during mastication and mimics. These drugs form the group of barrier drugs and drugs with
prolonged release of medicine of the wide specter. During all the time of existence this group of drugs has under-
gone and is still undergoing several changes targeted on improvement of adhesion and maintaining of constant
concentration of medicine in the lesion and extension of indications for use. The development of new pharmaceu-

tical forms is still continuing.

Key words: barrier drugs, prolonged release of medicine, dentistry, oral wounds healing.
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TOJIOTHA, 3aKUBJICHUEC paH B ITOJIOCTHU PTa.
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ITopaxxeHust cinu3uCTONH OOOJIOUKH TOJIOCTH PTa
BCJICACTBHC BO3Z[GI’ICTBPI$[ Ppa3IMYHbIX MATOJIOT'MYECKUX
ar¢HTOB — I/IH(i)eKHI/IOHHBIX, MCXaHHYCCKHUX, XUMHYC-
CKUX, TEPMHUYECKUX — B PABHOW CTENEHHU BCTPEUAIOTCS
BO BCeX cepax CTOMATOIOTHIESCKON MPaKTUKH. B xu-
PYPru4ecKkoil cToMaToJIOTud 3TO — MOCIEONepaloH-
HBI€ PaHBI, 03)KOTH UT/., B TEPANIEBTUYECKOI U opToIe-
JIMYECKOM CTOMATOJIOTMHM — TpaBMa CIU3HCTOH 000-
JIOYKM  BpallalOIUMHUCA  HHCTPYMEHTaMH  MOpuU
NpenapupoBaHny 3y0OB, B IIEPUOJ aAANTALUH K OPTO-
HNEeINYEeCKUM KOHCTPYKIIHSAM, a TaK e MOCTTpaBMAaTH-
YCCKNE M3MEHCHUA NIPU PETPAKIIUN JECHEBOT'O Kpas, B
OPTOJOHTHH — MEXaHHUYECKasi TpaBMa CIH3HCTOH 000-
JIOYKH IICK, A3bIKA U Fy6 QJIEMCHTAMU OPTOJOHTHYC-
CKHX aIllapaToB, a TaK ke B cepe MaToIIOTHH CIIN3U-
CTOH 000JIOUKH TTOJIOCTH pTa — MEPBUYHBIC U BTOPHU-
HBIE DJIEMEHTHl MOPAKEHHUS CIH3UCTOH OOOJOYKH
MOJIOCTH pPTa MH(PEKIMOHHOM M ayTOMMMYHHOH IpH-
poxnsr [1,2,3].

AKTyanbHOCTb TIPOOJIEMbI MEIMKAMEHTO3HOI Te-
parnuu MopakeHuH CIM3UCTON 000JI0YKH IOJIOCTH pTa

U3HaYaJbHO OblIa 00YCIIOBJIEHA TEM, YTO TPAJUIINOH-
HOH HCIIOJIb3yeMbIe aNTUIMKAI[IOHHBIE CPEACTBA — Ta-
KHe KaK Ma3H, TeNH, MacThl, JaKH, TUCKU — ObUTH HEJ0-
CTaroyHO 3(P(PEKTUBHBI B CBSI3H HEBO3MOXHOCTHIO
o0ecriedeHns MOCTOSTHHOM KOHIIEHTPAIUN MEAUKaMeH-
TO3HOTO IpernapaTa B ouare Nopa)xeHusl, a Tak xe KpaT-
KOBPEMEHHOCTBIO €ro KOHTaKTa, JUCKOM(pOPTOM U
JUTUTEIILHOCTBIO JICUEHUSI.

B cBs13u ¢ 3TUM OBUTH pa3pabOTaHBl Pa3TUYHBIC
JIEKapCTBEHHBIE (OPMBI TIPOJIOHTMPOBAHHOTO  JIEH-
CTBHSI, XapaKTEePHU3YIOIINECs yIydlIeHHOH (ukcannei
K CIM3UCTOW OOOJIOYKE IOJIOCTH PTa, COXPAaHCHHEM
CBOMX CBOWCTB Ha TPOTSHKEHHUH JUINTEIHHOTO Bpe-
MEHH, TIPEIOXPAHSIONINE 30HY TOPAKEHUS OT HHPHUIIH-
poBaHUS MUKPOGIOPOIl MOJTOCTH pTa W BHEIIHUX BO3-
JIEUCTBUI, a TaKk K€ YMEHbIIAIOUUE WHTEHCHUBHOCTh
0O0JIEeBBIX OIIYIICHWH NPH JKEBAHUM M MHUMHYECKHX
JBIDKCHUSIX — OapbepHBIE CPEJICTBA U CPEJICTBA C MPO-
JIOHTUPOBAHHBIM  BBIJCJICHUEM  MEIUKAMEHTO3HBIX
npenapatoB. Ha qaHHBI MOMEHT Ha CTOMATOJIOTHYE-
ckoM pbiHKe Poccuiickoit ®enepanun JaHHas Tpynmna
MpenapaToB MpeAcTaBiieHa AaAre3WBHBIMHU IacTaMu
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(«Conkocepun  JleHTanmpHasi aAre3WBHAs — TacTa
Valeant Pharmaceuticals Switzerland GmbH, IlIseiina-
pusi), OHONONMMEPHBIMH JIBYXCIOHHBIMH aIre3nB-
HeIMU 1IeHKaMH («durmier gerray «Hopa-Octy, Poc-
CHs), HAHOTEXHOJOTHYHBIME Marpuiamu («M-chip»
«Double white», Poccust) 1 KoJIareHOBBIMH ILIACTH-
Hamu («Farmadonty, «Iurecron» «3eneHas xyopasay,
Poccus).

«Conkocepui lenTaabHast aAre3uBHAs MACTa»
KOMOMHHUPOBaHHBIH Ipenapar MECTHOTO NPUMEHEHNS,
SIBJISIETCS TIEPBBIX OapbEPHBIM CPEICTBOM, pa3paboTaH-
HBIM ISl NpUMeHeHus B cdepe cromaronoruu. Ilpen-
CTaBIISIET COOOY OMOJIOTHYECKH W XUMHYECKH CTaHap-
THU30BaHHBIM JENPOTEUHU3NPOBAHHBIN AMAIN3aT, IO-
JYYeHHBIH METOJOM YIbTPA(QHUIBTPAIlMH W3 KPOBH
COMAaTHYECKH 3OPOBBIX MOJIOJIBIX TeNAT. Brimowaer
MIAPOKUN CIIEKTP HPUPOJHBIX HU3KOMOJCKYIISAPHBIX
COCIMHCHUH: aMHHOKHUCIIOTHI, TJIMKOJUIHUIBL, OJHATO-
MENTH/IBl, HyKJICO3UIbl U HYKIEOTHbI, IICKTPOJIHTHI,
MHUKPOAJIEMEHTBI, [TPOMEXYTOUHbIE MPOIYKTHI KHPO-
BOTO U yriieBogHoro oomMena. Obnanaer moiudyHKIm-
OHAJIBHBIM JICHCTBHEM: aKTUBU3UPYET TPAHCIIOPT KHC-
JIOpOJia W THUTATEJIbHBIX BEIECTB, CIHOCOOCTBYET HX
YTHIN3AIHUA KICTKaMH, YCHIINBACT BHYTPUKICTOYHBIH
SHEProoOMEH, CTHMYIUPYET pereHepalrio KIETOK,
MUKPOIUPKYIISIIIO KPOBH, YCKOPSISL, TAKAM 00pa3oM,
pereHepaTuBHBIC TPOIECCHl B OdYara IMOPaKeHHs Ha
srarne penapau (3-¢ cyrku /o) [4, 5, 6, 7].

Brnaromaps mioTHOH KOHCHUCTEHITUH JICHTaJIbHAs
a/ire3uBHas macTa GopMHUpYeT 3alUTHBIH CIIOH B 00J1a-
CTH oyara IOpaXeHHs1, IIPeIOTBPAIlAIOIINi Hebaaro-
NpUATHOE BO3/eHCTBUE (HAaKTOPOB BHELIHEH Cpeibl B
Teuenue 3-5 yacos. [Toanmokanos, BXOJAIINM B COCTaB
«Coukocepuiiay OKa3plBaeT MECTHOE aHECTE3UPYIOLIee
JIeWiCTBHE, yMEHbIIIasl MM TOJIHOCTBIO KYNupys OoJe-
BbIE OLLYLIEHUS B TedeHue 5-10 MUHYT Hocse HaHece-
HUS. AITe3WBHBIC CBOWCTBA JAHHOTO IIperapara mpe-
BOCXOJIAT MOKA3aTeIH TPAAUIHOHHBIX AlTUINKAI[HOH-
HBIX  CpPEICTB, OJTHAKO, JUTATEITIEHOCTh u
3(h(heKTUBHOCTD anre3wu, a, CICIOBATEIBHO, U Tepa-
MEBTHYECKOTO BO3JCHCTBUSA Ipemapara CyIIECTBCHHO
CHIYKAIOTCSI TPU HAITMYMH XKHUJKOCTH (3KCcyara, poTo-
BOM JKUAKOCTH) B 00sacTu ovara. JlaHHas 0cOOEHHOCTh
ycioxHsieT npuMeHenne «CoJKocepul JeHTaIbHOU
a/IFe3MBHOM MACThI», KaK B YCIOBHUSIX CTOMATOJOIHYe-
CKOT'0 KaOMHETa, TaK U MPH CAMOCTOSTEIBHOM HCIIOJb-
30BaHUM nanueHToM. Kpome Toro, no manueiM It0.R,
Nishizaki.H, Uchiyama.T u coaBt. nenrannHas ajre-
3MBHAs IacTa, ¢ OJHOW CTOPOHBI — IIPEMSATCTBYET OT-
TOKY 3Kccylara 3a cyeT (OPMHUPOBAHUS IIOTHOTO,
HETPOHMIIAEMOT'0 CJIOSI Ha IIOBEPXHOCTH PaHBl, a C Jpy-
TOHM — yBEJINYMBAECT MHTEHCUBHOCTD SIBJICHUH albTepa-
[[MH 33 CUET YCUIICHHUSI MUKPYHUPKYJSIUHA U SHEProoo-
MeHa B ouare MopakeHusl B IepByIo (aszy BocnaneHusl,
YTO NPENATCTBYET MPOLECCY 3aXKUBJICHHS paHbl. Tak
e MpH UCnob30BaHuH «COJKOCEPHIT ISHTAIIbHOM aji-
Te3MBHOW TACTBI» 3aTPYy/JHEH BHU3YalbHBI KOHTDPOIb
COCTOSIHMSI PAaHEBOW MMOBEPXHOCTH, U PSJl aBTOPOB pe-
KOMEH/IyeT HMCIOJIb30BaTh €€ B Ka4eCTBE MOBS30K — B
codyeTaHnu ¢ (UOPUHOBBIMHM T'yOKaMu W IOJIOCKaMH
mapnu[8]. Bee Bole mepeunciieHHOe chOPMUPOBAIO
NPEANOCHUIKH K pa3padotke Oonee adpexTrBHOTO Oa-

PBEPHOTO CPEICTBA, CIIOCOOHOTO MPEOOJIETh P He-
JIOCTaTKOB JIEHTAJbHOW aAre3MBHOM MacThbl, COXPAHUB
IIPH ATOM €€ IIPEHMYIIECTBA.

Hoaumepubie mieHkd «/JAumien JdenTa» Opum
pa3paboTaHsl W 3alaTEHTOBAHBI  CIIEIHAINCTAMU
IHNNC u YJIX u AO3T «<HOPJI OCT» 1997r. [Jau-
Hasl IJICHKA COCTOUT M3 JIBYX CJIOCB: TUAPO(QUIBHOTO U
ruapodoOHoro. BuyTpennunit (ruapodmiibHbli, anre-
3HMBHBI) CJIOH NPECTABICH TEPANCBTHUCCKUMHU CPEJI-
CTBaMHU, a TaK XK€ KOMIOHCHTaMH, CTaOWIU3UPYIO-
LIMMH ¥ TIPOJIOHTUPYIOIIMMH UX JASHCTBHE, KOHTPOIIH-
PYIOIIMMHE TPAHCIIOPT MEIUKAMEHTO3HBIX TPErapaToB
B 0Yar MOpPaKeHHUs B COYCTAHNH C ITOAACPKAHUEM OTI-
tuMansHOoro ph B 30He anareswn. Buemraumit (rumpo-
(UITBHBIN) CTIOW BBIMOJHACT 3aLIUTHYIO W U30JIHAPYIO-
I1yI0 (QYHKITHIO, TIPEIOXPaHss OUar IMOPaxXeHUs OT BO3-
neiictBus (akTtopoB BHemHeW cpensl [3,9,10]. B
Ka4yeCcTBE TePAIeBTUICCKUX BEIIECTB HCIOIB3YIOT Pa3-
JIMYHbIE aHTHOAKTepHallbHbIE, MPOTUBOMPOTO30MHEIE,
AHTHUCENTUYECKUE, TIPOTHBOBOCTIAIMTEIbHBIE, KEPaTo-
IUIacTU4ecKue, obe30onuBarompe QGapMakoIoruie-
CKHeE TIpenapaThl.

Ha pbIHKe nipeacTaBileH MUPOKUI CIIEKTP IIEHOK
«dumnen-JleHTay I BcexX chep CTOMATOIOTHICCKOH
TIPAKTHKH:

o «Jlumnen-/enTa JI», conepxaias rHAPOXIO-
pun mHKOMHMIOMHa B KommdectBe  0,05-0,09
MT/cM? TUICHKY;

o «Jlunnen-/enrta K», cogepxaiuas KauHIaMu-
nuH docdar B komuuectse 0,05-0,09 Mr/cm? mueHKy;

o Jlumnen-Jlenta I'», coxmepxkamas cynbhar
reHTamMuIyHa B kommdecTse 0,05—0,09 Mr/cM? IIeHKH.

o «Jlunnen-/Ilenta M», conepxaiiass METpOHU-
nason B konudectse 0,01-0,03 Mr/cm? meHKH.

o Jlumen-Jlenta X», comepikamias OUTITFOKO-
HaT XmoprekcuamHa B kommdectBe  0,01-0,03
MTI/cM? IITCHKH.

o «Jlumnen-lenta Cy», comepkamias CoJKoce-
pun B konuuectse 0,01-0,03 Mr/cM? MIeHKH.

o «Jlumen-Jlenta X/I», comepxkamas OHTIIO-
KOHAT XJIOPTeKCHIWHA M JIEKCAMETa30H B KOJIMYECTBE
0,01-0,03 Mr/cm? nneHKy;

e < Jlunnen-Zlenta JIX», conmepxamiast ruapo-
xjaopun — JugokamHa B koimuectse  0,03-0,05
Mr/cM? IJIEHKH M OUIIIIOKOHAT Xnoprekcuausa 0,01—
0,03 mr/cm? menxu[11, 12].

JlaHHas monuMepHas TUICHKa 00JalacT yIIydIIeH-
HOW aJAre3ueil K CIM3UCTON 000J0YKe, Oiaromaps He-
0OJIBIION TOJNIIMHE U IUTACTUYHOCTH, €€ YI0OHO Mojie-
JIUPOBATH B MOJIOCTH PTa C YYETOM Tomorpaduu oyara
nopaxxkeHus[10]. IIpo3padyHocTh IUIEHKH MO3BOJIAET
OCYIIECTBIISITh BU3YaJbHBIH KOHTPOJIb COCTOSIHHS TIO-
CJIeOTIEpalMOHHON paHbl 6€3 MePEeBA30K, a TOIYIPOHHU-
11a€MOCTh U CIIOCOOHOCTh K CaMOpaccachlBaHUIO B Te-
yeHne 24 4acoB 00eCIeurnBalOT BO3MOXKHOCTh JIJISl OT-
TOKa JKCCy/aTa B MepBoi (ase 3axMBJICHUA. Tak ke
«/lunnen-nenra» ynoOHa B HCMOJB30BAaHUM, KaK B
YCIIOBHSIX CTOMATOJIOTHYECKOro KaOWHETa, KaK U IpU
CaMOCTOSTEILHOM NpUMeHeHuH naruentom[4, 5, 6, 7].

ITo nanueM J[.C. AGakapoBoii, IpH OLIEHKE CPaB-
HUTEIBHON I(PPEKTUBHOCTH NPUMEHCHHS «JIHITIeH-
Henra C» n «Conkocepusl NEHTaNbHOM aare3uBHON
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MacTOi» B TPyNNax MalMeHTOB C TPaBMATHYECKUMHU
MOBPEXICHUSIMH CIIU3UCTOH 000JI0YKH ITOJIOCTH PTa Ha
7-e CYTKHM TOCIJIC ONEepaIy OTMEYanoch Pe3KOe BO3-
pacTaHue aKTHBHOCTH PETApaTHBHBIX IIPOIECCOB, CO-
MPOBOXKAAIOIIEECS YBEIMUCHUEM YHCIIa MOIHOIACTOB
U ONHTENNAIBbHBIX KIETOK. VI3ydaeMmble mapameTpbl
ObUTM OJJMHAKOBHI B 00EHMX TpyHIax, YTO CBHICTEIIb-
CTBYET O TOM, YTO COJIKOCEPUJI, BXOISAIIUN B COCTaB UC-
CleyeMBbIX MpenapaToB BBIACNIAETCS B KOJIUYECTBAX,
JIOCTaTOYHBIX JUIS aKTUBALIUU PENapaTUBHBIX MpPOIEC-
COB, M ITUTOJIOTUYECKUX 3HAUUMBIX OTIHYUII B HCIIOJIb-
30BaHHUU 3THX CPEICTB MpakTuiecku Het[11,12].

Tak xe mo pamaeiM J[.C. AbakxapoBoi, mpu
OIICHKE CpaBHUTENHHOW 3()()EKTUBHOCTH B TEUCHHUE
MIEPBBIX 3-X CYTOK ITOCIIE OTIEPaIliy alTUIHKAIui «J{n-
mwieH-Jlenra XI'» B OCHOBHOH I'pymIle U aHTUCENTHYE-
cKkoit 006paboTku nonocty pra pactsopom 0,05% xiop-
reKCHANHa OWTITIOKOHATa — B KOHTPOJIBHONW — OTMeYa-
€TCsl MICUE3HOBEHHE OO0JIEBBIX OIIYLICHUH B OCHOBHOM
rpynne Ha 2-e CYTKH I/0, C COXpaHEHHEM HX B KOH-
TPOJILHOM TpyIie — B TedeHune 4-X cyTok. [lo naHHbIM
IIUTOJIOTHYECKIO UCCIIEIOBAHUS ,BBIIIOTHEHHOTO Ha 2-
€ CYTKH IIOCJe OIEepaluH, KOJIMYECTBO MHKPOOHBIX
KJIETOK B Ma3Kax OTIIEYaTKax M3 OYara MOpaXCHUs B
KOHTPOJIbHOM IPYIIE B 2 pa3a BbIILIE, YEM B OCHOBHOM.
Ha 3-e cyTku /0 KOJMYECTBO JICHKOIIUTOB B pAHECBOM
9KCCyZaTe B OCHOBHOHM Tpymme ObUIO TOCTOBEPHO
BBIIIE, YeM B KOHTPOJBHOH (61,56+1,3 u 41,95+0,71,
COOTBETCTBEHHO), MPUYEM IPOIEHT XHUBBIX JICHKOIH-
TOB ObLI BhIIIE Ha 27,05% B OCHOBHOM rpymnmne. Muk-
poOHBIE KIETKH B Ma3Ke-OTIeYaTKe B OCHOBHOMU
TpyIIe Pacroiarajiuch B HEOONBIIMX KOJHUYECTBAX,
KaK BHEKJICTOYHO, TaK U BHYTPUKJIETOYHO, B TO BpEMsI
Kak B KOHTPOJIBHOI rpymme 6osee uem y 50% narmeH-
TOB MX YUCJIO OBLIO JJOCTOBEPHO BbIlIE. PaHeBoil AeT-
PHUT BCcTpedascs TOJBKO y 3-X MAalMeHTOB OCHOBHOM
TPYIEIL, B TO BPeMsI Kak B KOHTPOJIBHOM — y 7-MH de-
JIOBeK. JlaHHBIE IIUTOJIOTMYECKOTO HCCIENOBaHMS TaK
K€ CBHETEILCTBOBAIN O OoJiee BBICOKOH MUKPOOHOH
arpeccy co CTOPOHbI PE3UAECHTOB MOJIOCTH PTa B KOH-
TposbHOM rpymnme. Kpome TOro, ucIoiabp3oBaHKne
mwieHkH «J{umnnen-/{enra XI'» B OCHOBHOM IpyIine Boc-
NPUHUMAJIOCh TMAlMeHTaMM, Kak Oolyiee KoM(popTHas
METOJMKA JICYSHHUS B CBSI3U OTCYTCTBUEM HETIPUSTHOTO
Bkyca 0,05% xmoprexkceanHa OUTIIIOKOHATA, a TaK XKe
MMUTMEHTHOTO HajieTa Ha 3y0ax, (opMHpOBaHHE KOTO-
POro acCOIMUPOBAHO C KYPCOBBIM JIEYEHUEM MOJIOCKA-
HUSMH JaHHBIM pacTBopoM[10].

ITo pmamseiM  B.P.Jlenesna, H.M.ConoBnesa,
T.W.E3uksiHa u coaBT. npuMeHeHue «Jlumuen-Jlenra
XI» BbICOKO 3()PEeKTUBHO IIPH JICUSHUH THHTHBHTA, T'e-
HEpPalIU30BaHHOTO MAPOJOHTHTA JIETKOW U cpenHel
CTETICHH, a TaK K€ B paMKaxX KOMIUIEKCHOH TeparuH Ia-
POJOHTHTA TSKEJIOW CTENEHH. ABTOPHI OTMEYAIOT JI0-
CTOBEpPHOE YMEHBIICHHIE YPOBHS 3JIaCTa3bl HEHTpohu-
JIOB B 30HE MapOJOHTAIHHBIX KapMaHOB Ha (OHE MpH-
MEHEHHUS «unnen-Jlenra XI'» npu
T€HEpaJIM30BaHHOM MApOJIOHTUTE JIETKOH M CpeaHel
CTEIIeHH, YTO CBHUJIECTEIBCTBYET 00 YMEHBUICHUH €ro0
JIECTPYKTHBHOT'O IEUCTBHSI HA OCHOBHOM O€JIOK coelu-
HHUTEJIBHON TKaHU MapajoHTa — Kojuiaren[8,12].

TaxuMm 00pa3zom, MoIMMepHas aAre3NBHAS IUICHKA
«Iumnen-Jlenta C» o0yagaeT BEICOKOW pereHepaTHB-
HOW aKkTUBHOCTHIO «CONKOCepWiIa NeHTAIbHOW ajre-
3MBHOM TAacTel», HO, Ojaromaps JeKapcTBEHHOW
(dopme, IEHTATbHAS IUICHKA MO3BOJSET MPOJIOHIHPO-
BaTh JICHCTBHUE Mpemnapara, yIyqlnTh aJre3uto K CIu-
3UCTOM 000JI0uKe, yJOOHA B TNPHUMEHEHUM, Kak s
Bpaya, TaK ¥ JJIs MalueHTa.

ITapogonTonorHyeckue MJIACTHHBI
«Farmadont», B oTinuae OT MOJUMEPHOH IUICHKH
«dunnen-JleHtay comep’kaT B CBOEM COCTaBe KOJUIa-
TeH C Pa3IMYHBIMU pacTUTENbHBIMU 1o0aBkaMu. Ceii-
yac Ha PBIHKE MPEJCTABICHO TPH BApHAHTA JaHHOTO
npenapara:

«Farmadont I» ¢ skctpakTom Makiew, miandes,
IIMTOBHHKA, POMAIIKH,

«Farmadont 1l» ¢ skcTpakTOM pOMAIIKH, Bajiepu-
aHbI, apHUKH, MATHI,

«Farmadont Il1» ¢ skcTpakToM anos, MoaopoXK-
HUKA, 3Bep000s.

“Farmadont” He comepXUT MIACTU(PHUKATOPOB H
CIIMBAMOIINX areHTOB, OJHAKO, OH TaK ke JuineH ph-
PEeryIupYIOIUX KOMIIOHEHTOB M CPEACTB, IPOJIOHTH-
pytomux 3(pGeKT MEIUIUHCKUX IpernaparoB. AHTH-
CEeNTHYECKOE, TeMOCTATHIECKOE M MECTHO-aHEeCTE3H-
pytomee neiictBue cBsizaHo ¢ 3ddexTamu ero pacTu-
TENbHBIX KOMITOHEHTOB. Tak jke kak «Coikocepui
JICHTAJIbHAS aATe3MBHAS [1ACTa» Y MOJIMMEPHAs IICHKa
«lnututeH-JleHTa», JaHHBIA MpenapaTr HETOKCHYEH, 00-
JajiaeT aare3uei K CIIM3UCTol 000JI0YKH U (OPMHUPYET
OapbepHbIH CIIOW B 30HE 0Yara NOpakeHHs1, 3alIHUIIAI0-
IIMHA €ro OT BHEUIHMX BO3JeHCTBUU. Tak ke SBIISIACH
camopaccachlBarouMcs  tipemnaparom, «Farmadonty
HE IPEeNsATCTBYET 3KCCYNAIK B 007IaCTH paHEBOMH II0-
BEPXHOCTH U pe3opOupyercst B TeueHue §-12 yacos.
[Mpenapar mnactuyeH U ynoOeH B NPUMEHEHHH, Kak
JUISl Bpada-CTOMATOJIOTa, TaK M TS NallMeHTa.

Eme omHuM mpenapaTtoM, NpeNCTAaBICHHBIM B
BH/I€ KOJUIAr€HOBBIX IUIACTHH, sBIsieTcsl «/lurecTosm».
Hanbonee cymecTBeHHBIM OTJIMYMEM OT BCEX BBIIIE
TIEPEUUCIICHHBIX TPEapaToB SBISETCS HAINYNE B €r0
cocTaBe (hepMEHTHPYIOIIETo areHTa — qurecrasbl. Jlan-
HbI (pepMeHT yuacTByeT B I€KOHTAMHMHAIIMK PaHbl OT
JIETPUTA, a TAK JKE OKa3bIBACT OaKTEPULIMIHBIH AP PEKT,
YCUIIMBAET MUKPOLIUPKYJIALINIO 1 0OMEHHBIE IPOLIECCHI
B 30HE Ooyara NOpPaKeHHs U MOCTETICHHO BBICBOOOXK A~
€Tcsl 110 Mepe MPONUTHIBAHUS KOJUIar€HOBOH IIaCTHHEI
skccynatoM. Takum o0pa3oM, MOKa3aHHs K NPUMEHe-
HUIO IpenapaTa pacIIUpsIOTCsS A0 KOMILIEKCHOIO Jie-
YEeHUsI THOWHBIX paH M WH(EKIHMOHHO-BOCIIAIUTENb-
HBIX 3200JIEBaHUI TTOJIOCTH PTa Ha BCEX ATAIax 3aXHB-
JICHWs,, B TOM YHCIIE MpPU HAINYUM BBIPAKEHHON
9KCCYIaINU B 30HE ouara. «/lurectom» Taxke mpumMe-
HseTCs B cdepe 00mel MeauIUHBI — IIPH JICYEHUH TIPO-
JIeXHEH, TPOPHUIECKUX 3B, THOHHBIX PaH, OCIIOXKHE-
HUH «auabeTndeckoit cromb» [11].

M-chip — HaHOTEXHOJIOTHYECKAS MATPHIIA B BUIIE
9aCTHYHBIX IPO3PAYHBIX IUIACTUHOK, CBETIO -)KeJ-
TOTO I[BETa, 3-X ()OPM: OBAJbHAS, TPEYTONbHAs U MPs-
MoyroJjbHas. JlaHHbIH npenapar coaepxxut bensmnau-
MeTH [3-(MUPHCTOMIIAMHUHO)IPONMII [aAMMOHHH  XJIO-
PUA MOHOTHJPAT, MacJI0 YalfHOTO 1€PEBa, OUUIIEHHYIO
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BOIy. BcromoraTenbHBIM BEIIECTBOM SIBISETCSI MEIU-
LIUHCKHAHN OYMIIIEHHBIN JKEJIaTHH.

M-chip o6nazaer cBOHCTBaAME KATHOHHOTO JETEP-
TeHTa, TUAPOoPOOHO B3aUMOACHCTBYET C JIMITHIHBIM
OuciioeM MeMOpaH OaKTEpHd M APYTUX MUKPOOPTAHU3-
MOB, YBEJIMIMBACT TPOHUIIAEMOCTh UX KIIETOYHBIX CTE-
HOK M ITUTOIUIA3MATHYCCKUX MEMOpaH U UHIYLUPYET
IUTONIN3. AKTHBEH B OTHOIICHHUU TPAMIIOJIOKUTEIh-
HBIX ~ MHUKpoopranm3smoB (B  T.u. Staphylococcus
spp., Streptococcus spp., Bacillus
anthracoides, Bacillus subtilis), rpamorpuiaTeasHbix
mukpoopranusmoB (B T.u4. Neisseria spp., Escherichia
coli., Shigella spp., Salmonella spp., Vibrio
spp.), Treponema pallidum, Corynebacterium
diphtheriae, psma BHYTPHKIETOYHBIX IIATOIEHOB, B
1.4. Chlamydia trachomatis, Chlamydia pneumoniae,
BHpYCOB (ITpocToro repreca, rpumnmna, BUY), HekoTo-
PBIX rpuboB (Candida albicans, Candida
tropicalis, Trichophyton rubrum). ITomasnsier MUKPOO-
Hble accounanuy (cTaQuIOKOKKH M SIIEepUXHUM; cTadu-
JIOKOKKM W CHHETHOWHAsl TMajod4ka), MCHHUIMLUIHHA-
30IPOYLMPYIOIIUE TOCITUTAIBHBIE IITAMMBI.

MMMyHHOAIBbIOBAaHTHOE [EUCTBUE BBIPAKEHO B
(hYHKIMOHATBPHON aKTHBHOCTH WMMYHHBIX KJIETOK,
CTHUMYJIAPOBAHHH MECTHOTO HECHEeIM()HICCKOTO HM-
MYHHOTO OTBETa, YCKOPEHHH MpoIecca 3aKUBICHUI
paH, CHIDKEHUH PE3UCTEHTHOCTH MHUKPOOPTAaHU3MOB K
AHTHOAKTCPUAIFHBIM IIpeTapaTaM.

HanoTtexHonormueckas Matpuia ooagaeT CBOi-
CTBOM  CCJICKTUBHOW  JIOCTABKH  JICKAPCTBEHHBIX
CpelcTB B 30HY natojoruu. XKenatun oOyciaBiuBaeT
KPOBOOCTaHaBIHBAOIIUI 3 (DEKT, a TaK xKe

SIBIISICTCA JIOHOPOM IUTACTHYECKOTO MaTepHaja
JUIsl pereHepanuu NopaxxeHHbIX TKaHel. IIpononrupo-
BaHHUE JIe4eOHOTO BO3ACHCTBHUS 0OeCrieuyMBaeTCs BSI3-
KOM KOHCHCTEHLMEH JKeJIaTHHA.

Marpuiry M-Chip neobxomumoii GpopmMsl u pas-
Mepa, YCTaHABJIMBAIOT JIOKAJIHHO B TOJIOCTh MEXaHUYe-
CKH 00pabOTaHHOTO TAPOJOHTAIBFHOIO KapMaHa (To-
CJIe OTKPBITOTO WIIA 3aKPBITOTO KIOpPETa)a, BCKPBITHS
MmapoIOHTANBHOTO abcIecca); B IyHKY 3y0a mociie yaa-
JICHHS; TOJ| CIM3HCTYIO OCTATKOB CIM3UCTOTO Kallio-
IIOHA, TOCJIE€ XHUPYPTHYECKOTO JICUEHHS IepeKopo-
uura. [ToBTopHas ycraHoBka MatpHuiisl (M-Chip) pexo-
MeHoBaHa depe3 3 mHA. TaxuMm oOpa3oM, NaHHBII
npernapaT UCIOJIb3YIOT B APOIOHTOIOTHH (U HAITH-
YUH TTAPOJOHTAIBHBIX KapMaHOB OoJbIIe 3 MM, apo-
JIOHTAJILHOT'O a0cIiecca) XUPYPTrHYECKOW CTOMATOINO-
THH ¥ UMIDIAHTOJIOTHH (TIEPEKOPOHHT, ATEBEOIIUT, T1e-
PCUMIDIAHTUT), a TaK € MpH WHPCKIHMOHHBIX U
STPOTCHHBIX TPABMATHYECKUX MOBPESKICHUAX CIIH3H-
cToit 06omouku nostocty pra [7]. Ha nanHbIit MOMEHT
M-chip u Farmadont npoxoasT KIMHUIECKHE HCIIBITa-
HUSL.

B cBs3u MOJIUATHONOTHYHON MPUPOAOH U LIUPO-
KAM paclpoCTpaHCHHEM MOPaKEHUH CIM3UCTOH 000-
JIOUKH IIOJIOCTH PTa U BBICOKOW 4aCTOTOM MX BCTpedae-
MOCTH B Pa3IMYHBIX OOJNACTSIX CTOMATOJOTUH, IPO-
OneMa MeIMKaMEHTO3HOM Tepanuu JaHHOTO BHJA
MaTOJIOTUU AKTyalIbHA.

B cBs13u ¢ 3TUM pa3paboTaHbl MIMPOKUH CIIEKTP
MECTHBIX 0apBEPHBIX JIEKAPCTBEHHBIE (POPMBI IPOJIOH-
THPOBAHHOTO NIEHCTBHSA C YIIydYIIEHHOW (puKcaruei
CIIM3UCTON 000JIOUKE TOJIOCTH PTA, IPEIOXPAHIIOIINX
30HYy [MOPaXEHUs OT BHELIHUX BO3AECUCTBUM, a TAK e
YMEHBIIAONNX HHTCHCUBHOCTh OOJICBBIX OLIYINEHUH
B 30He nopakeHus. Ha mpoTskeHnu Beero nepuoja cy-
LIECTBOBAHUS JlJaHHAs TpyIIa HpernapaToB NpeTeprie-
BaJja U IpPOAOJDKAET MpeTepHeBaTh Pl W3MEHEHMH,
HaIpaBJICHHBIX KaK Ha yJIydllleHUe aJre3uu U Moaaep-
JKaHMS TOCTOSTHHOIN KOHLIEHTPAIMH JEeBCTBYIOLIUX Be-
LIeCTB B OdYare, TaKk M Ha paclIMpeHHe MOKa3aHui K
NpUMEHEeHNI0. Pa3paboTka HOBBIX JIEKAPCTBEHHBIX
(opM Ha TaHHBI MOMEHT NTPOIOIKACTCS.
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THE COMPARATIVE ANALYSIS OF THE REMOTE RESULTS AT THE PATIENTS TO WHOM
HAS BEEN CARRIED OUT A TOTAL MESORECTAL EXCISION CONCERNING MALIGNANT
TUMORS OF A RECTUM.

Summary

The comparative analysis of the remote results at the patients to whom has been carried out a total mesorec-

talexcision concerning malignant tumors of a rectum.

Aim. Assessment of survival of the patients to whomhas been carried out laparoscopic and open TME con-

cerning rectum cancer.

Materials and methods. We have examined 103 patients with the diagnosis of cancer of various departments

of a rectum. Patients have been divided on 2 groups:1) patients to whom TME - has been executed by the open
way (OTME) (n=56), 2) patients to whom TME has been carried out by a laparoscopic method (LTME) - (n = 47).
Observation of patients in terms from 6 months up to 3 years with assessment of the actual and recidivless three-
year survival was made.

Results. From 103 considerably operated patients in terms from 6 months up to 5 years the destiny of 97
(94,2%) patients is tracked. A recurrence of a disease and the remote metastasises are revealed in 17,7% of obser-
vations in the LTME group and in 19,2% of cases in the OTME group. The actual survival of the patients who
have transferred laparoscopic TME was 83%, recidivlessthree-year survival - 58,9%. At open TME the Actual
survival and recidivless three-year survival were 63,8% and 83% respectively.

Conclusions. In the comparative analysis of indicators of three-year survival of patients in both groups of
statistically reliable distinctions it isn't revealed. The key indicator exerting impact on oncological efficiency of
the carried-out operations is the stage of tumoral process and circumferential resection margin-(CRM).

A3zumoe A.T.
Kageopa xupypeuuecxux bonesneii I, Azepbaiioscancxuit Meduyunckui Ynusepcumem, xnunuxa « ELMED

CPABHUTEJIbHBIN AHAJIN3 OTIAJEHHBIX PE3YJIBTATOB ¥V BOJIBHBIX,
HNEPEHECHINX TOTAJIBHYIOME3OPEKTAJIBHYIOOKCIHU3UIO 11O ITOBOAY
3JIOKAYECTBEHHBIX HOBOOBPA3ZOBAHMU MTPIMOM KHUIIIKH.

Henablo ucciaenoBaHus BUIACh OLIGHKA BBIKUBAEMOCTH MAILEHTOB, NMEPEHECIINX JIAMAPOCKOMUYECKYIO U
OTKpBITYI0 TMD 1o noBoay paka NpsMON KUIIKH.

Marepnansl n MmeToabl. Hamu Obuin o06cnenoBansl 103 GONBHBIX € JUAarHO30M paka paslIMuHBIX OT/ENIOB
npsIMON KWIIKW. bonbHbIe ObUIM paszfeneHsl Ha 2 Trpymnnbl:l) HalMeHTHI, KOTOPbIM Oblia BbImosHeHA TMD
OTKpBITEIM criocoboM (OTMD) -(n=56), 2) nauuenTsl, KotopsiM TMD Obli1a OCyIIECTBIICHA JIANapOCKOIINYECKUM
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meronoM (JITMD) - (n=47). IIpoBoauIocs HaOIIOAEHHE 34 IALMEHTAMU B CPOKH OT 6 MECSIIEB JI0 3 JIET C OLEHKOM
(hakTHUeCcKO# 1 Oe3peMINBHON TPEXJIETHEH BEKUBAEMOCTH.

PesyasTatsl. 113 103 pagukaisHO OTIEpUPOBaHHBIX MAIIEHTOB B CPOKH OT 6 MECSAIIEB 10 5 JIET MpOCIeKeHa
cyns0a 97 (94,2 %) 6ompHBIX. PerumuBel 3a001€BaHUs M OTIANICHHBIC METACTa3bl BRISBICHHI B 17,7 % Habmoze-
Hui B rpynme JITMD u B 19,2% cnyuaes B rpynne OTMD. daktidyeckas BEDKHBAEMOCTb MTAIINEHTOB, IEPEHEC-
MUX Jlanmapockonmdeckyo TMO, cocrasuna 83 %, 6e3penuanBHAs TPEXJICTHSS BEDKHBAEMOCTH - 58,9%. IIpu ot-
kpbiToit TMD ®akTuueckasi BBDKUBAEMOCTh M O€3peLUIMBHASL TPEXJIETHSSI BBDKMBAEMOCTh COCTaBIING3,8 % 1
81.7% cOOTBETCTBEHHO.

BruiBoawbl. [Ipy cpaBHUTENIFHOM aHaNN3e MOKa3aTesael TpexjeTHeH BEDKMBAEMOCTH OOJIBHBIX B 00CHUXIPYII-
MaxCTaTHCTHYECKU JIOCTOBEPHBIX Pa3MyKi He BbIABICHO. OCHOBHBIM IOKa3aTeseM, OKa3bIBAIOLIUM BIUSHHUE Ha
OHKOJIOTHYECKYI0 3((EKTUBHOCTD BBIMOIHAEMBIX ONEpanuii, BISETCS CTaus OITyX0JIEBOr0O Mpolecca U LUPKY-

JSpHBIA Kpail pesekimu (circumferentialresection margin-CRM).

The incidence of colon cancer, according to vari-
ous sources, is growing steadily [1,4,6,9] . Despite the
fact that the application of total mesorectal excision
(TME) in such tumors has opened up new possibilities,
the results of treatment are not so favorable. The ques-
tion of the benefits of open or laparoscopic TME meth-
ods is still a questionable issue [2,3,4,7]. Despite the
fact that the latest technologies open up great opportu-
nities for surgeons, carrying out TMES to date has some
difficulties and is by no means an ideal solution to the
problem[1,2,3,8]. Some authors argue that carrying out
laparoscopic TME in locally advanced tumors, espe-
cially in individuals with a narrow pelvic cavity, is not
justified due to the lack of favorable opportunities for
its correct implementation[2,4,5]. Researchers believe
that under these conditions, the frequency of local re-
lapses is high, which in this group of patients is 4-25%,
sometimes reaching 85% [2,3,4,5,9].Other authors ex-
press an opinion about the fallacy of such statements,
believing that there is no obvious difference between
the efficacy of laparoscopic and open TME in this pa-
thology[2,5,7]. This group of researchers associates un-
successful results of surgical interventions with insuffi-
cient qualification of the surgeon in performing such
operations[2,5,7,9]. Unfortunately, the literature data
are not able to clarify this issue, which dictates the need
to continue research in this direction. The introduction
of laparoscopic technologies facilitated the emergence
and isolation of a certain group of surgeons who have a
sufficiently high qualification precisely in the perfor-
mance of such surgical interventions. Thus, improving

the skills in performing laparoscopic TME also has an
important effect on the results of treatment of patients.

The aim of the study was to assess the survival of
patients who underwent laparoscopic and open TME
for rectal cancer.

Materials and methods.

We examined 103 patients diagnosed with cancer
of various parts of the rectum. Patients were divided
into 2 groups: 1) patients who had TME performed by
the open method (OTME) - (n = 56); 2) patients to
whom TME was performed by laparoscopic method
(LTME) - (n = 47). Patients were monitored between 6
months and 3 years with an assessment of the actual and
disease-free three-year survival.

Results and discussion.

One of the main indicators of oncological effec-
tiveness of performed operations is the frequency of
disease return and patient survival. Of the 103 radically
operated patients in the period from 6 months to 5
years, the fate of 97 (94.2%) patients was traced. The
remaining 6 (5.8%) are excluded from the further eval-
uation of the long-term results due to the impossibility
of their planned surveys due to the remoteness of the
place of residence. Of the 47 patients who underwent
laparoscopic TME, 45 (95.7%) were recovered, and out
of 56 patients who underwent open TME, 52 (92.9%).

Relapses of the disease and distant metastases
were detected in 17.8% of the observations in the
LTME group and in 19.2% of the cases in the OTME
group (see Table 1).

Table 1.
The frequency of local recurrences and distant metastases.
Disease return LTME (n = 45) OTME (n =52)
Abc. number % Abc.number %
Localrelapses 5 11,1 6 11,5
Distantmetastases 3 6,7 4 7,7
All 8 17,8 10 19,2

Localrecurrencesofthe disease were diagnosed in
11.1% of patients after laparoscopic TME of the rectum
and in 11.5% of patients after open TME. Remote me-
tastases were detected in 6.7% of the people in the

LTME group and in 7.7% of the observations in the
OTME group.

The timing of the detection of disease return and
distant metastases ranged from 6 to 46 months. The
data are presented in Table 2.
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Table 2.

Timing of detection of disease return and distant metastases in patients after TME

Time of disease re-
turn LTME(n = 8) OTME (n = 10)
(monthes)
Local relapses Distant metastases Local relapses Distant metastases
n=5 n=3 n==6 n=4

6-12 2 - 2 -
13-18 1 1 2 1
19-24 1 - 1 -
25-30 - 1 1 1
37-36 1 - - 1
37-48 - 1 - 1

Most often relapses and distant metastases, both in
the laparoscopic group, and in the OTBE group, oc-
curred within the first two years from the time of sur-
gery. Both after laparoscopic and after open TME, the

incidence of relapses and distant metastases correlated
with the histological structure of the tumor and was
markedly higher in patients with poorly differentiated
forms of cancer (Table 3).

Table 3.
Dependence of the frequency of disease return on the histological structure of the tumor.
Histological LTME OTME
g (n = 45) (n=52)
Numberofpati | Relapsesandmetas | Numberofpati | Relapsesandmetas
Types
ents tases ents tases
Abc. Abe Abc. Abc.
Num- % ' % Num % Num- %
Number
ber ber ber
I(;|r|ngahlyd|fferent|atedadenocarcm 12 26.7 1 8.3 14 26.9 1 714
Mo_deratelyd|fferent|atedadenoc 27 60 5 185 31 596 7 225
arcinoma
Low-gradeadenocarcinoma 5 11,1 1 20 7 13,5 2 28,6
Mucousadenocarcinoma 1 2,2 1 100 - - - -

Along with the histological structure of the tumor,
the incidence of local recurrences and distant metasta-
ses is affected by the depth of infiltration by the intes-
tinal tumor and the degree of regional lymph node in-
volvement. In our study, only three observations, (1 af-
ter laparoscopic and 2 after open TME) revealed distant
metastases. In the remaining observations, both in the
LTME group and in the OTBE group, local recurrences
and distant metastases occurred in patients in whom the
tumor germinated all the layers of the intestinal wall

MUAYINO:

SN "kl'l"“d

and deeply grew into the surrounding tissue (Ts, Ta).
Even more significantly increases the frequency of dis-
ease return in the presence of metastases in regional
lymph nodes (N1-N>).

Repeated surgical interventions for relapse of the
disease were performed only in 22% of 9 patients. In
one patient, at 22 months after the open TME with the
revealed relapse in the area of the rectal anastomosis,
the abdominal perineal extirpation of the rectum was
performed (Fig. 1)

Fig.1.Patient M., 56 years old. Relapse in the field of colorectal anastomosis (colonoscopy).
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Fig.2. Removal of the rectum.
(intermediate stage) in the same patient

Fig.4. Completed view.

In patient 1 (49 years), 18 months after open TME,
a relapse occurred in the anastomosis area. An ab-
dominal - perineal extirpation of the rectum was per-
formed. In this patient, in order to prevent the entering
of the small intestine loops into the small pelvis, we
fixed the uterus to the area of the entrance to the small
pelvis.

We give two more observations. Patient X., 47,
suffered a laparoscopic TME for colon cancer. In 8
months after the operation, due to 1 detected relapse in
the suppressive region (without invasion) and metasta-
sis in the ovary, abdominal perineal extirpation of the
rectum and amputation of the uterus with appendages

were performed. After 12 months, the patient was diag-
nosed with metastases in the liver against the back-
ground of chemotherapy, and 31 months after the oper-
ation the patient died of progression after a second dis-
ease.

Patient S. 57 years old, also suffered laporoscopic
TME. After 13 months, a bilateral tubercoviectomy
was performed, with the removal of a large omentum
about a metastatic lesion. The patient died 33 months
later from the progression of the disease.

The remaining 6 patients due to the prevalence of
disease recurrence carried out only radiation and
chemotherapeutic treatment, as well as symptomatic
therapy. All of them died from the progression of the
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disease in terms of 1 to 4 years. Most patients operated
by us have not yet reached the five-year period since
the operation. Three-year results were traced in 63.8%
of 45 patients who underwent laparoscopic TME, and
58.9% of 52 patients undergoing open TME.

Out of 30 patients operated three or more years
ago in a laparoscopic way, 24 (80%) people showed no
signs of disease return. In 6 (20%) cases, relapse was
diagnosed (in 4 patients - local recurrence, in 2 patients
distant metastasis). Two patients survived a three-year
period with progression of the recurrence of the disease.
Four patients died (2 had distant metastases, 2 had a lo-
cal relapse) from dissemination of the underlying dis-
ease in the period from 16 to 31 months after the oper-
ation, the average life span was 21.75 months. Thus, the
actual survival of patients who underwent laparoscopic
TME was 83%, a relapse-free three-year survival rate
of 58.9%.

Out of 33 patients who underwent open TME three
or more years ago, 25 (75.7%) people are alive without
signs of disease return. In 8 (24.32%) patients, local re-
lapses and distant metastases were diagnosed. For three
years, 4 (12.1%) patients died within 16 to 26 months.
The average life expectancy was 20.75 months. The re-
maining 4 (12.1%) patients experienced a three-year
period with progression of the disease. The actual sur-
vival and recurrence-free three-year survival rate were
63.8% and 81.7%, respectively.

In a comparative analysis of the three-year sur-
vival rates of patients in both groups, statistically sig-
nificant differences were not revealed. Just as with the
development of relapses of the disease, the main factor
affecting the survival of patients is the depth of invasion
by the tumor of the intestinal wall and the degree of in-
volvement of the regional lymph nodes ( Table 4).

Table 4.
Three-year survival of patients depending on the prevalence of the tumor process.
TNM LTME (n = 30) OTME (n = 33)
Number of all Number of pa- Number of all Number of pa-
patients tients who have patients tients who have
lived 3 years lived 3 years
T1No Mg 2 2 (100 %) 3 3 (100 %)
T2No Mo 3 3 (100 %) 4 4 (100 %)
T2N12 Mo 9 8 (88,9 %) 10 9 (90 %)
T3No Mo 6 5 (83, 3%) 5 4 (80 %)
TsNi12 Mo 6 4 (66, 7%) 6 5 (83,3 %)
T4 Ni-2 Mo 4 2 (50 %) 5 2 (40 %)
Bcero 30 33

As the depth of invasion by the tumor of the intes-
tinal wall and the degree of regional lymph node in-
volvement diminish, the survival of patients after lapa-
roscopic and after open TME is reduced.

Five years after the total mesorectal excision for
rectal cancer, 19 (40.4%) of 47 patients undergoing
LTME and 22 (39.3%) of 56 patients who had TME
performed by the open method were tracked .

Of the 19 patients who underwent LTME five or
more years ago, 11 (57.9%) patients were alive, 8
(42.1%) patients died of progression of the underlying
disease at a period of 18 to 52 months (an average of
38, 62 months.

Of the 22 patients who underwent OTME, 12
(54.5%) patients were alive for five years, 10 (45.5%)
died within 18 to 55 months (an average of 38.8
months).

There were no significant differences in the rates
of disease-free and actual five-year survival in the main
and control groups. The main factors affecting the five-
year survival of patients are the depth of invasion by
the tumor of the intestinal wall and the degree of in-
volvement of regional lymph nodes.

Five-year survival of patients, depending on the
prevalence of the tumor process is presented in Table
5.

Table 5.
TNM LTMEn = 24 | OTME n =27
Number of pa- Number of pa-
Numberofoperated | tients living more | Numberofoperated | tients living more

patients than 5 patients than 5

years years
T1No Mo 2 2 (100 %) 3 3
T2No Mo 3 3 (100 %) 4 3
T2N1.2 Mo 8 7 9 6
T3No Mo 5 3 4 2
T3N1.2 Mg 4 2 5 2
T4 N1.2 Mo 2 7 2 1

Therefore, the comparative analysis of the long-
term outcome of treatment of patients suggests that the
use of laparoscopic technology in operations for colon
cancer (LTME) does not adversely affect the incidence

of relapse and survival of patients. The main indicator
affecting the oncological effectiveness of the opera-
tions performed is the stage of the tumor process and
the circumferentialresection margin (CRM). As the
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depth of invasion by the tumor of the intestinal wall, the
degree of regional lymph node involvement and CRM-
positivity progressively decreases the survival rate of
patients, regardless of the method of performing surgi-
cal intervention.
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PRODUCTIVE QUALITIES OF YOUNG PIGS WITH DNA MARKERS
MPOJYKTUBHICTH MOJIOJHSAKY CBUHEM 3 YPAXYBAHHSM JTHK-MAPKEPIB

The analysis of fattening and meat qualities of young pigs Peitrain breed depending on polymorphism by
genotype by genes RYR1 and MC4R showed that the best fattening qualities were in young heterozygous genotype
AGNDnN that has the lowest age of achieving a live weight of 100 kg due to higher average daily growth . The GGnn
and GGNn genotypes have minimum bacon thickness and the highest exterior estimate.

Keywords: productivity, pigs, polymorphism, gen, genotype, RYR1, MC4R.

AHaIi3 IpOAYKTHBHAX 03HAK MOJIOJHSAKY CBUHEH MOPOIM I’ €TPEH B 3aJISKHOCTI BiJl momiMopdi3my 3a TeHo-

tunamu 3a reaamMu RYR1 ta MC4R nokasas, 1o HalKpaiuMH Biro1iBeIbHUMHU SKOCTSIMH BiI3HAYAETHCS MOJIO-
JIHSK retepo3uroTHoro renotuny AGNN, sikuii Mae HalMeHIIM#t Bik JOCsrHeHHs kuBoi Macu 100 Kr 3a paxyHOK
MiIBUIICHAX CEPEeTHBOI000BUX MPHUPOCTIiB. HaliMeHIIa TOBIIMHA IITTHUKY Ta HAWBHIIA OIIHKA eKCTep €y MpHTAa-

manHa renorunam GGnn ta GGNn.

Kniouosi crosa: pogyKTUBHICTB, CBHHI, oliMop¢i3m, reH, renorurn, RYR1, MC4R.

Introduction. The major QTL genes (quantitative
trait loci - loci of quantitative traits), which pigs esti-
mate is carried out in Ukraine are: rianodyn receptor
gene RYRL, prolactyn receptor PRLR, estrogen recep-
tor ESR1 and melanokortyn receptor MC4R [1-8].

In pig breeding undesirable genetic phenomenon
causing significant economic loss is a mutation in the
rianodin receptor gene RYR1. The economic value of
mutant animals by RYR1 gene has reduced through im-
paired meat quality, increased their deaths rate during

transporting and raising, decreased resistance to impact
of negative factors. However, stress-susceptible pigs
are characterized by better development of the carcass
dorsal part, reduced fat containing and generally higher
meat performance compared to stress resistant animals.
Therefore, intensive breeding to enhance meatiness of
carcasses as a rule is not accompanied by improvement
of pork quality and can be associated with a decreasing
animals adaptive qualities[1-8 ].


http://osau.edu.ua/fakultety/fakultet-veterynarnoyi-medytsyny-ta-biotehnologij/kafedra-epizootologiyi-ta-parazytologiyi/

|
EEST| |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12(28), 2017 === 49

Melanokortyn receptor associated with the diges-
tion regulation, nutrients assimilation, energy balance
control and, consequently, an increase of live weight
gain . Melanokortyn receptor (MC4R or PRUM) is one
of few genes that are used in genetic diagnostics. This
gene mutation in the code 298 results in replacement of
aspartic acid (Asp) to asparagines (Asn), which leads to
fattiness [8 ]. Today in Ukraine the analysis of pigs gen-
otypes by melanokortyn MC4R receptor gene has not
widely used in breeding yet. The aim of our researches
was to examine polymorphism by the MC4R gene in
Landrace and Large White breeds and and to identify
relationships between animal genotypes and their fat-
tening qualities.

Thus, there are many works about the distribution
of the mutant allele RYR1 and melanokortyn MC4R re-
ceptor gene in swine populations of different breeds[1-
8]. However, there aren’t enough publications about the
distribution of alleles RYR1 and MC4R genes in pigs
of Peitrain breed ADN French selection as a fundamen-
tally new breed for Ukraine.

Material and methods of the researches. Scien-
tific industrial experiment was conducted under the
condition of breeding Peitrain pigs reproducer "Artsyz
meat company” in Artsyz district, Odesa oblast, the
slaughter and meat quality evaluation was conducted at
the own meat processing plant of this company, labor-
atory (DNA researches, physics and chemical meat
qualities) -at the Pig Breeding Institute named after O.
V. Kvasnytskyi UAAN.

Slaughter and meat pigs qualities were determined
during young pigs slaughter with a live weight of 100
kg, respectively at the age of 165 days from the birth
accordance with the requirements "Methodologies of
boars and sows evaluation due to offspring quality in
the conditions of breeding centers and reproducers™ [9].
Morphological composition of carcasses was deter-
mined by right half-carcasses deboning and meat, fat
and bones weighing [9]. Biometric parameters determi-
nation was performed by the method of N.A. Plohyn-
skyi.

The results of the researches. RYR1- gene mu-
tation responsible for pigs stress-susceptibility is pre-
sent in the animals genome of Peitrain breed French se-
lection «kKADN». Animals with heterozygous genotype
Nn have better growth and development indicators
compared with animals with homozygous genotype nn.
Thus, during the experiment it was found that hetero-
zygous animals had bigger live weight in different ages
(Table 1). At the age of 2 months pigs with genotype
Nn by RYR1- gene tended to advantage over pigs of
the same age with homozygous genotype nn on 0.39 kg
or 1.71 %, at the age of 4 months pigs with genotype
Nn by RYR1- gene are significantly dominated over
pigs of the same age with homozygous genotype nn 1.7
kg or 2,88% (P> 0,99), at the age of 6 months this ben-
efit amounted to 1.16 kg or 1,04% (P> 0, 99), at the age
of 8 months to 2.06 kg or 1.43 % (P > 0.99).

Table 1
The live weight of experimental animals with different ages, kg

Age, months Groups of animals with different genotypes by RYR1-gene

RYR-1Nn (n=20) Cv,% RYR-1 nn (n=9) Cv,%
2 23,17+0,20 3,97 22,78+0,22 2,89
4 60,70+0,30** 2,21 59,00+0,29 2,46
5 86,30+0,34** 2,80 84,55+0,47 2,67
6 112,60+0,38** 2,53 111,44+0,52 2,13
7 133,80+0,46** 2,56 131,66+0,47 2,07
8 146,50+0,42** 2,30 144,44+0,60 2,25

*P>0,95; ** P>0,99.

Studying indicators of growth regularities replace-
ment young animals of different genotypes (Table 2) it
was found that the average daily gain of heterozygous
animals Nn by RYR1 gene in the period from 2 to 8
months had increased animals with homozygous
genotype nn by RYR1 gene on 9.28 g. For relative
growth gain differences was absent, but the forming
intensity was present in animals mutant gene carriers
on 0.04. Voltage growth index was on 0.06 higher than
in animals with homozygous dominant genotype.
However, the uniformity of growth ( Ip) in no carriers
recessive allele animals was higher on 0.02.

Young pigs of heterozygous genotype Nn by
RYR1 gene previously reached a live weight of 100 kg
on 2.54 days or 1.51% with less feed on 0.06 feed.
units. or 1.95%. Young pigs of homozygous genotype
nn by RYR1 gene had less thickness of bacon on 0.15
mm or 1.55% (lifetime score) and increased perfor-
mance of exterior assessment on 0.11 points or 2.33%.

In addition, young pigs of homozygous genotype
nn by RYR1 gene tended to increased "muscle cells"”
area on 4.33 cm2 or 8.6 % at less thickness of bacon
upon the 6™ -7t chest vertebra to 0.34 mm or 3.52% at
( post slaughter evaluation).

Studying the carcass morphological structure we
can observe the tendency of meat content preference on
0.9 %, with a low fat content on 1.0 % and almost the
same bones content. Between these genotypes it was
found the tendency of fattening , slaughter and meat
qualities preferences in this or that genotype as the dif-
ferences between genotypes are statistically improba-
ble .

The results of physics and chemical meat and fat
analysis of pigs Peitrain breed (table 3) with different
genotype by RYR1-gene indicate a lack of significant
difference between the groups, but only the tendency of
all meat parameters preferences (pH, tenderness, water-
retaining capacity, colour intensity, losses during heat
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treatment, dry matter content, protein, fat, ash and en-
ergy values) and fat parameters preferences (hygro-

scopic moisture, melting temperature).

Table 2

Performance evaluation of growth regularities replacement youngs

Indicators Groups of animals with different genotypes by
RYR1-gene
RYR1Nn (n=20) RYR1 nn (n=9)
Live weight at the age of 60 days , kg 23,17+0,20 22,7840,22
Live weight at the age of 180 days, kg 112,60+0,58** 111,4440,53
The average daily gain (60-180 days), g 745,21+5,27 733,89+4,17
The relative gain (60-240 days) ,% 145,38 145,50
The intensity of animal’s formation (At) 0,14 0,18
Indices of voltage growth (In) 0,61 0,67
Uniformity of growth (il ) 0,39 0,37
Age for achieving a live weight of 100 kg , days 165,90+0,90 168,44+0,98
Feed expenses, feed unit / kg gain 3,02 3,08
Thickness of bacon , mm 9,70+0,23 9,55+0,53
Evaluation of exterior, points
-the development of the longest back muscles 4,72+0,09 4,83+0,12
-the development of the front and rear hams 4,72+0,09 4,83+0,12
Slaughter yield ,% 73,33+0,67 73,67+0,89
Half- carcass length , sm 94,67+0,33 95,00+0,57
Thickness of bacon upon the 6™ -7 chest vertebra, 9,67+0,33 9,33+0,33
mm
"Muscle cells " area cm2 50,33+1,85 54,66+0,88
Morphological carcass composition ,%:
- meat 72,67+0,67 73,57+0,53
- fat 14,67+0,33 13,67+0,58
- bones 12,66+0,33 12,76+0,33

Table 3

The results of physics and chemical analysis of meat pigs with different genotype Peitrain breed by
RYR1- gene (n = 3)

Genotype by pH Tender- Water-retaining Colour intensity losses dur-
RYR1- gene ness, sec capacity,% units. extracted . x ing heat
1000 treatment ,%
RYR1NnN 5,83+0,04 13,20+0,97 58,00+1,00 68,67+4,83 16,75+0,87
RYR1nn 5,72+0,05 12,22+0,76 57,33+1,66 64,06+3,77 17,46+0,99
TS* 5,20-5,80 8,30-12,20 53,00-64,00 51,00-82,00 -
Chemical analysis of meat, fat
Indicators Genotypes by RYR1-gene
RYRINn | RYR1nn
Results of meat chemical analysis
Moisture, % 74,27+0,67 74,32+0,74
Dry matter, % 25,71+0,70 25,68+0,81
Protein, % 22,94+0,51 23,26+0,53
Fat, % 1,67+ 0,24* 1,34+ 0,22
Ash, % 1,10+ 0,03 1,08+ 0,02
Energy value, fecal 109,58 107,82
Results of fat chemical analysis
Hygroscopic moisture, % 8,73+0,54 9,75+0,73
Melting point, °C 32,30+0,25 32,39+0,27
Number of refraction 1,461 1,461

* - Technological standards
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Fattening and meat qualities of young pigs Peitrain
breed depending on the genotype by MC4R gene were
shown in Table 4, young pigs with heterozygous geno-
type AG by MC4R gene tended to benefits in live
weight indicators at the age of 2 months. Further by lev-
eling differences in terms of live weight, which was al-
most equal at the age of 6 months, between different
genotypes by MC4R gene there were no differences in
performance of achieving 100 kg live weight , average
daily gain. However, young pigs of homozygous geno-
type GG by MCA4R gene had lower feed costs per gain
unit on 0.13 feed. units. , had thinner bacon on 0.88 mm
or 8.24 % ( lifetime score) and increased performance
assessment of exterior on 0.54 points or on 12.10 % (

all young pigs of homozygous genotype GG by MC4R
gene without exception, received the highest score for
the longest back muscle development and the front and
rear hams ).

Analysis of fattening and meat young pigs quali-
ties of Peitrain breed depending on polymorphism by
genotype by RYR1 and MC4R genes showed that the
best fattening qualities were in young pigs heterozy-
gous genotype AGNn that have the lowest age of
achieving a live weight of 100 kg due to higher average
daily growth . GGnn and GGNn genotypes have the
least thickness of the bacon and the highest exterior as-
sessment.

Table 4

Fattening and meat qualities of young pigs Peitrain breed depending on genotypes by MC4R genes

Indicators Genotypes by MC4R gene

AA AG GG
n - 13 16
Live weight at the age of 60 days , kg 23,1540,28 22.96+0,19
Live weight at the age of 180 days, kg 112,38+0,43 112,13+0,48
Age for achieving a live weight of 100 kg , days 166,15+0,99 166,56+0,81
The average daily gain (60-180 days), g 743,59+4,47 742,96+4,22
Feed expenses, feed unit / kg gain 3,12 2,99
Thickness of bacon , mm 10,69+0,26** 9,81+0,14
Evaluation of exterior, points
-the development of the longest back muscles 4,46+0,12 5,00
-the development of the front and rear hams 4,46+0,12 5,00

Note : ** P>0,99 (reliability of the difference was calculated to the desired GG genotype)

Fattening and meat qualities of young pigs Peitrain breed depending on polymorphism by genotypes by
RYR1 and MC4R genes

Indicator | X =+ s
Genotype GG nn (n=5)
Age for achieving a live weight of 100 kg , days 167,80+0,86
Average daily gain (60-180 days), g 731,67+4,85
Thickness of bacon, mm 8,40+0,40
Exterior evaluation, points
- the development of the longest back muscle 5,00
- the development of the front and rear hams 5,00
Genotype GG Nn (n=11)
Age for achieving a live weight of 100 kg , days 166,00+0,65
Average daily gain (60-180 days), g 748,11+3,14*
Thickness of bacon, mm 9,00+0,13
Exterior evaluation, points
- the development of the longest back muscle 5,00
- the development of the front and rear hams 5,00
Genotype AG nn (n=4)
Age for achieving a live weight of 100 kg , days 167,00+0,81
Average daily gain (60-180 days), g 744,91+3,98
Thickness of bacon, mm 11,00+0,41**
Exterior evaluation, points
- the development of the longest back muscle 4,62+0,24
- the development of the front and rear hams 4,62+0,24
Genotype AG Nn (n=9)
Age for achieving a live weight of 100 kg , days 165,78+0,63
Average daily gain (60-180 days), g 752,67+3,02**
Thickness of bacon, mm 10,56+0,34*
Exterior evaluation, points
- the development of the longest back muscle 4,38+0,14
- the development of the front and rear hams 4,38+0,14
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Conclusions

It was recommended to use DNA swine diagnos-
tics by RYR1 and MC4R genes as an additional selec-
tion criteria breeding pigs of Peitrain breed for improv-
ing reproductive, fattening and meat qualities.

It was recommended to form a special line in the
herd of Peitrain breed to produce breeding animals with
homozygous genotypes AA, GG by MC4R gene (for
100% of the desired allele inheritance).
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CHUHTE3 1 CTPOEHHME YI'JIEBOACOJAEPKAIINX THOCEMUKAPBA3UI0B

B crarse npuBeeHBI JaHHBIE 110 B3aMMOICHCTBHIO THPA3HI0B H30HUKOTHHOBOH, O-,IT-THAPOKCHOCH30IHBIX
1 N-MopdomuHITyKCYCHOM KHCIOT ¢ 1-m30THONMaH0-1-ne30kcu-2,3,4,6-terpa-O-anerni-f-D-rmrokommpano3oit,
noydeHHOH mu3 Terpa-O-aneruin-f-D-rmokonnpaHo-3uHNIOpOMUIa B KCHJIOJIBHOM pPacTBOpE C POJAHHAOM
CBHHIIA, CHHTE3UPOBaHbl COOTBETCTBYIONINE alleTHIMPOBAaHHbBIE THOCEMUKapOa3uaHble nponsBoHbie. C npume-
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SYNTHESIS AND STRUCTURE OF CARBON CONTAINERS THIOSEMICARBAZIDES

The data on the interaction of isonicotinic, o-, p-hydroxybenzoic and N-morpholinilacetic acid hydrazides
with  1-isothiocyano-1-deoxy-2,3,4,6-tetra-O-acetyl-pB-D-glucopyranose from tetra-O-acetyl-B-D-glucopyra-
nosinyl bromide in xylene solution with lead thiocyanate, the corresponding acetylated thiosemicarbazide deriva-
tives were synthesized. With the use of modern methods of IR and NMR*H spectroscopy, the structure of synthe-

sized thiosemicarbazides has been established.

Keywords: hydrazides, thiosemicarbazides, glycosyl isothiocyanate, *H NMR spectrum.

Ilocmanoexa npoonemwvt. CoenuHeHus, conuep-
XKaIe B CBOEH CTPYKType THAPA3UIHBIA (parMeHT,
IIMPOKO HCTIOIB3YIOTCS B PA3IMUHBIX OTPACTISIX HAYKH,
TE€XHUKUA U MEIULMHBI, ABISSICh AOCTaTOYHO XOPOIIO
n3y4eHHbIMH. HecMoTps Ha OoJbIIOe YUCIo MyOiInKa-
LU 0 CUHTE3y PAa3IUYHBIX FHIPA3UIHBIX MPOU3BOJI-
HBIX, UX CBOWCTBAM M CTPOEHUIO, OHU MU HACTOSIEe
BpeMs MEPCIEKTUBHBI [l JalbHEHIEro U3ydyeHus 1
YCOBEpPIICHCTBOBAHMA. VI3BECTHO, YTO MHOTHE THI-
Pa3uabI SIBISTIOTCS HE TOJIBKO BaXKHBIME (DapMaKoJIOrHde-
CKH aKTHBHBIMH JICKaPCTBEHHBIMH TIpENapaTaMu U Mpo-
SBIIAIOT IIHPOKUHA CHEKTP BBICOKOW (DH3HOJIOTHUECKON
AKTUBHOCTH, HO ¥ CITy)aT MCXOJHBIMH CHHTOHAMH JUTS
JambHeHmmX Moaudukauii. B 3ToM 1umaHe 3HauuTENb-
HBIIl MHTEpec MPENCTABIAIOT T'MAPA3UIbl MPAKTUYECKU
Ba)KHBIX KUCJIOT, B YACTHOCTH, TUAPA3UIbl N30OHHUKOTHUHO-

BO#, N-MOp(hOIMHMUITYKCYCHOM ¥ apOMaTHUECKHUX THJI-
POKCHUKHUCIIOT. OJIHI/IM N3 N3BECCTHBIX METOJ0B UCIIOJIb30-
BaHUA TUAPA3HUIOB ABJIACTCA METO IMOJTYYCHHA Ha UX OC-
HOBE THOCEMHKApOA3UIHOTO KapKaca, IMOCKOJBKY W3-
BECTHO, 4YTO MHOTHE THOCEMHKapOasWIHBIC W
THOaMUTHEIE IPOU3BOAHBIC (THOAIIETA30H — THOCEMUKAP-
0a30H n-aleTaMMHOOCH3ANIBCTHIA, O-METHIOCH3UIITHO-
MOYEBHUHA U JIp.) 00J1aJat0T OAKTEPHUOCTATUIECKOM U TIPO-
THUBOBHUPYCHOH aKTUBHOCTBIO [ 1, 2].

Ananusz nocneonux ucciedoeanuil u nyoauKkayuil.
Ananus JIMTEPATYPHBIX JaHHBIX CBHIACTCIIBCTBYET O
TOM, YTO MHOTHE JIEKAPCTBEHHBIE INpEnapaTel IIPOsIB-
JIAKOT BBICOKYHO TOKCHUYHOCTD 1 OKa3bIBAIOT PA/JI 1'[060'-1-
HBIX JIEHCTBHH, YTO MPEMATCTBYET MHUPOKOMY UCIIOINB-
30BaHHIO UX B MEIUITMHCKOW npakThke [3]. BBenenne
YIJIIEBOAHBIX OCTATKOB B CTPYKTYPY OMOJIOTHYECKH aK-
TUBHBIX COCIIMHCHUMN TPUBOUT K PE3KOMY CHIKCHHIO
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X TOKCHYHOCTH, YTO MO3BOJISIET PEKOMEHIOBATH Me-
TOJI TIIMKO3WIIMPOBAHUS KaK OJWH M3 BO3MOKHBIX ITy-
Tell OIydeHUs MaIOTOKCHYHBIX (PH3HOIIOTHIECKH aK-
TUBHBIX BEMIECTB. | IMKO3WIMPOBaHHUE TaKXe IPUBO-
OUT K YBEIWYCHHWIO BOJHOW  pPacTBOPHMOCTH
TpenapaToB M MPOJIOHTUPOBAHHOCTH ACHCTBHS Mperapa-
TOB.

Ilocmanoska 3adauu. llenpio paboThl sBISETCA
CHHTE3MPOBATh ¥ U3YYHUTh CTPOCHHE TIIMKO3HIICO/IEpIKa-
IMIMX THOCEMHUKapOa3HUIbIX MPOM3BOJHBIX BBIIICYKa3aH-
HBIX TUApa3uoB. OHUM U3 Haubosee CTapbIX METO0B
cuHTe3a N-TJIMKO3UITHOCEMUKApOa3UIoB SIBIISIETCS H30-
THOIMAHATHBIN Metoy J.Dumepa [4], ocCHOBaHHBIA Ha
B3aFMOJICHCTBHIH aIleTHI3aMEIICHHBIX TIIHMKO3MIN30THO-
[IHAaHATOB C TUAPA3UIaMu. | THKO3MITN30THONMAHATHI T~
paroT OOJBIIYIO POJIb B XUMHH YTIICBOJIOB, SBILISICH TOJTY-
MPOJYKTaMH CHHTE3a a30TCOACPYKAIINX HYKICO3UIHBIX
MPOM3BO/IHBIX YIIIeBOJ0B [5]. OMHUM U3 TpenapaTUBHO
yZ[O6HI)IX METOA0B CHMHTE3a UCXOJHbIX I'NTMKO3UJIN30THO-
[[MAaHATOB, MOMHMMO METO/a, pa3pabOTaHHOro emie B
HauaJie Mpouwioro Beka J. duinepoM (U3 COOTBETCTBYIO-
MIUX TJIMKO3UIOPOMHIOB M poAiaHu/ia cepedpa) sBisieTcst

CH,0Ac

N

s Goree moHOM KoHBepcHd 1 B M30THOIMAHAT 2
PEaKLHIO TPOBOJWIM NPH KHUILSIYEHHH B O-KCUIIOJNE B
TeueHun 8-10 yacoB. Jlaree MOTy4YeHHbIH 0-KCHUIOIBHBIHA
pacTBop 1-uzotnormano-1-e3okcu-2,3,4,6-rerpa-O-
areTwi-f-D-rimrokonmpanossr  (2) wucmoib3oBam 63
Boimeniennst (in SitU) B peakimsix HyKICO(PHUIBHOTO

Pb(SCN)z

130-140 °c

(0]

CH,0Ac

:OS—C_N :ONCS

TaKKe HyKJICO(MIBHOE 3aMEIICHUE TIIMKO3MITaIOreHHI-
JI0OB POJAHUIIOM Kajus B yCJIOBHSIX MEX(a3HOro Kara-
JIM3a B IPUCYTCTBUN Y€TBEPTUYHBIX AMMOHHEBBIX COJICH,
nipetokeHHbI A.TammynatoBeiM B padote [6]. Beumy
JIOPOTOBH3HBI ICXOAHOTO POJaHNAA cepedpa Al CHHTE3a
TTIMKO3MIM30THOLAHATOB UCIIONIB3YIOT O0JIee JICIIEBhIA
W JJOCTYITHBIH POJIaHU]] CBUHLIA, & TAK)Ke MPUMEHSIOT Me-
TOJ TOJIy4eHUs TIIMKO3WIIM30THOLMAHATOB B PAacILIaBe
HCXOJHBIX TIIMKO3WIOPOMH/IOB Y POJAHU 1A KaJInsl.

H3nosrcenue ocnoenozo mamepuana. C 1eIbI0
TIOJTYYEHHsI TJIMKO3WITHOCEMUKApOa3HIOB MPOM3BOA-
HBIX Ha OCHOBE TH/IPA3HI0B H30HHUKOTHHOBOU, N-MOp-
(OIMHUITYKCYCHOH M apOMaTHYeCKUX THIPOKCHKHC-
JIOT, HAMH CHHTe3upoBaH Terpa-O-aneruin-a-D-riro-
KOIIHPaHO3WIOPOMULT (ameToOpoMrITIOKO32) o
COOCTBEHHOW pa3pabOTaHHONH M YIPOIIEHHOW METo-
JMKE, 3aMETHO OTJIMYAIOIIEHCS OT KIIaCCHYECKOH, OH-
canHoii o Beiranay [7] kak npoCTOTO BBIIIOJIHEHUS,
TaK ¥ 3aMETHO 0oJiee BHICOKMM BBIXOZIOM M YHUCTOTOH.
[Tonyuennyto anerobpomriaroko3y (1) BBoaumu B peak-
LU0 3aMEIIEHHS C IOy TOPaKPaTHBIM N30BITKOM pOJia-
HUJIa CBUHIIA.

CH,0Ac

2 OAc

MPUCOCIWHEHUS THUIPA3HIOB W30HUKOTHHOBOW, N-
MOP(OIMHIITYKCYCHOH M O- U N-TUAPOKCHOEH30HWHBIX
KHCJIOT.

S Qo
/ \ CHOAcs || 1+ s || /—
N OHN—C—NHNH—C N
H,NHN \— ) \ 7
e noon
OAc 3
OAc
O, S 9 10
CH OAC “ 7 8 I
§_ - o) 2 s / \
O NHNH O L OHN—C—NHNH—é—CHz—N 0
2 \__/
O N=C=S§ » 3 1 11 12
Ac OAc 4
OAc 0 HO O S OHO 12
2 OAc CHzoAC 6 I
NH.NH OHN C—NHNH— 11
2 4
9 10
5
Q S O 9 0
OH CH,0Ac, || 7 s g
NH,NH s oHN—C—NHNH— OH
= 1+ OAc
3 1
OAc 6
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VcranoBiieHO, 4TO 1-m30THOLMAaHO-1-1€30KCH-
2,3,4,6-terpa-O-anerui-f-D-rimokonupanosa (2) mo-
BOJIBHO JIETKO PEArupyeT ¢ yKa3aHHbIMHU THAPAZUAAMHI
IIpY KOMHATHOM TeMIEpaType B TEYEHUM 3-5 4acoB.
CHHTE3UpOBaHHBIE COEOMHEHUS 3-6 Iociie OTrOHKH
pacTBOPHUTENS MOMY4aroT ¢ BeIxoxamu 57-90% u npen-
CTaBISAIOT cOOOM Cllerka »eJITOBaThIe IMOPOIIKO0Opas-
HBIC BEIECTBA, XOPOIIO PACTBOPHMBIE BO MHOTHX Op-
TaHUYECKHUX PACTBOPHUTEINSX, KPOME MPEACIBHBIX YIie-
BOJIOPO/OB. [Ipy 3TOM BBIAEIEHHBIE COeTUHEHUS 3-6
JIOBOJIBHO JIETKO OYHMINAIOTCS METOAOM IEPEKPHCTAN-
JM3alUK 10 MPO3PavyHbIX OECIBETHBIX KPHCTAJUIOB C
YETKOU TEMIIEPATYpPOH ILIaBICHMUS.

CoctaB m cTpoeHHEe coenuHEeHHH 3-6 moxTBep-
JKICHBI JAHHBIMH dJeMeHTHoro ananmza, K-, SIMP
'H-cnextpockonuu. CTpyKTypa coeiuHeHus 3 ycTa-
HOBIIeHA ¢ moMomipio maHebX K- u IMP 'H- crek-
TPOCKOTIHH.

B HK-cnekTpax CHHTE3UPOBAHHBIX COEIUHEHUH
3-6 uMmeercs monoca moriounieHus B obsactd 1539-
1559cm, xapakrepnas aius C=S rpynmnsl THOCEMUKAp-
6a3uaHOTrO (pparMeHTa, MoJIOCH! NOTJIOMIEHHS AMHUTHON
rpynnbsl C(O)NH nposisisitorest B obmactu 1689-1667
cml, rpynna NH nposieiseTcst B BUJe NMUKa cpeaHeit

MHTEHCUBHOCTH ipu 3241-3213 cmL,
NMR/20227215

Ananms SIMP 'H - crekTpa CHHTE3MPOBAHHOTO
npousBoaHoro 4-(2,3,4,6-rerpa-O-auetui-p-D-riro-
KONHPaHO31i1)-1-(M30HIKOTHHOWIT) THOCEMHKapOa3uIa
(3) mokazai, 9Tto B 06NACTH CHIIBHOTO OIS TipH 2,07-
1,88 M.1. IPOABIAIOTCS YETHIPE CHHTIIETA METHIIBHBIX
MIPOTOHOB allETATHBIX Irpymnn (puc.). YeTslpe MpoToHA
Hi-Hs mrpanosHoro xoibia BEIXOAAT B obmacTtu 5.90;
5.31;5.08 u 4.88 m.x. werkumu Tpurietamu ¢ KCCB J
=9.02; 9.49; 9.10 u 9.73 I'l, cCBUAETENHCTBYIOLIUMH O
PABHO3HAYHOCTH PE30HUPYIOIIETO IPOTOHA C COCE-
HUMH I10 MTUPAHO3HOMY KOJIBITY. [IpH 3TOM reM-anuib-
HBIC METUHOBEIC MTPOTOHBI TMPAHO3HOTO KOJIBIA C alle-
TUIMPOBAHHBIMH THIPOKCUIAMH BBITUCHIBAIOTCS B I'O-
paszno Goree cnabom mone, YeM IMPOTOHBI CBOOOIHBIX,
HE aleTHINPOBAHHBIX caxapuaoB. B oOmactu curHa-
JIOB c11aboro MO MPUCYTCTBYIOT XapaKTEepPHBIE IPO-
ToHBI Ho 11 11 Hio12 4-TUpUANHOBOTO LIMKJIA, TIPOSBIIS-
FOIIIIXCS] COOTBETCTBEHHO B BUE JBYX Iy0IeTOB B 00-
mactu 8,751 7,79 m.in. ¢ KCCB J = 6.07 I'i. AMugHbIie
1 THOAMHOHBIC NH-HpOTOFHLI BBIITUCBIBAKOTCS B BUIC
Tpex cuHraetoB B obmactu 10.61 m.a. (Hs), 9.92 m.x.
(He) u 8.61m.1. (H7).

R RO 0

Pucynox — Cnexmp SIMP'H coeounenus 4-(2,3,4,6-mempa-O-ayemun- f-D-znioxonuparnosun)-1-
(uzonuxomunoun)muocemuxapoasuoa (3)

Anammz cnektpa IMP'H coenunenns (4) — N-
mMopdomnoanetun-N-(2,3,4,6-rerpa-O-auerun-p-D-
TJTFOKOTIMPAHO3WIT) THOCEMUKapOa3uaa ToKa3al, dYTo
CHTHAJIbI IPOTOHOB YTIJIEBOHOM 4aCTH MPOSBIISIOTCS B
O0XKHJAEMBIX O0JIACTSX CIEKTpPa, a METHJICHOBBIE IPO-
TOHBI MOP(OJIMHOBOTO IHMKJIA MPOIMKCHIBAIOTCS Y3KHMHU
CIIeTKa PAaCIICIUICHHBIMH TpHUIUIeTaMu Tpu 3,64 M.o.
(O(CH2)2) u 2,50 m.a. (N(CH2)2). MetusneHoBble mpo-
TOHbI KapOOHWJIBHOW TPYIIBI BBIHCHIBAIOTCS y3KUM
CUHIIETOM B 00Omactu 3,05 M.

B cniexrpe SIMP 'H cHHTE3MPOBaHHOTO COE/IMHEHHUS
(5) - 4-(2,3,4,6-trerpa-O-auernn-f-D-Tirokomupano-
3ui)-1-(2-rugpokcubeH30mI) THOCeMHKapOasyaa moka-
3aJ1, 94TO B 00J1acTH CWIBHOTO mouis mipu 2,05-1,90 m. .

MIPOSIBIISIIOTCS YE€THIPE CHHTIIETAa METHIIBHBIX IIPOTOHOB
aueTtatHeix rpynn. Yersipe nporona Hi-Hs-nupanos-
HOTO KOJIBIIA TIPOSIBIISIIOTCS B BUJIE YETHIPEX TPUILICTOB
B obnactu 4,89; 5,05; 5,32 u 5,95 m.a. Curnaine! apo-
MaTHYECKUX MPOTOHOB IPOSIBIIIOTCS B 00JacTH cia-
6b1x moseit: ayoner Hip mpu 6,97 m.a., Tpuruter Hig
npu 7,45 M., tpurier Hip ipu 6,94 n nyoner Hy npu
7,82 m.a. [IpoTOH apoMaTH4ecKoro TripOKCUIa pe30HHU-
pyer cunrieroMm npu 9,89 m.a. AMHIHBIE U THOAMUJI-
Hble N-H npoTOHBI BHIIMCHIBAIOTCS B BHJE TPeX HEOOIIb-
X cuHrieToB B oonactu 11,74 m.a. (N-Hs), 10,48 m.1.
(N-Hy) u 8,62 m.1. (N-Hg).
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DU3UKO-XMMHUYECKHE KOHCTAHTHI, BBIXOABI M JIaH-
HBIC DJIEMCHTHOTO aHAIM3a CHHTE3UPOBAHHBIX COCIHHE-
HU 3-6 Mpe/ICcTaBIICHBI B TAOIHIIE.

Tabmuma
Pu3NKo-XHMHUYEeCKHE KOHCTAHTBI, IaHHbIE 3JIEMEHTHOT0 AHAJIM3a CHHTE3HPOBAHHBIX coelMHeHuii 3-6
Ne Bexop, T oC Haiineno, % Bpyrro- Berucaeno, %
coeft. % AL C H N ¢dopmya C H N
3 79 152-155 48,13 5,05 10,98 C14H12N4O2S 47,90 4,98 10,64
4 80 97-99 46,57 5,27 10,41 Ci5H14N4O2S 46,32 5,18 10,29
5 90 135-137 48,99 5,18 7,93 C14H11BrN4O2S 48,79 5,03 7,76
6 57 145-146 49,02 5,21 7,88 C12H10N4O5S 48,79 5,03 7,76

Bbi1600bt. Takum 00pa3om, Ha OCHOBE THAPA3UIIOB
W30HUKOTHHOBOH, N-MOP(OIMHII-YKCYCHOU U 0- 1 N-
THIPOKCUOEH30MHBIX KUCIOT CHHTE3HPOBAHBI U OXapaK-
TEpH30BaHBl BECbMa NEPCIIEKTUBHbBIE B OHOIOIMYECKOM
IUIaHe YTJIEBOACOEp Kalle THOCEMUKapOa3uIHbIe IIPO-
W3BOJHBIE, CTPOCHHUE KOTOPBIX OBLIO YCTAHOBJIEHHI C IPH-
menenneM K- u SIMPH-criekTpockornum.

JKCHepUMEHTAJIbHAS YacTh

UK-cnektprl cHATHI Ha criektpomeTpe ¢ Dypbe-
npeobpazoBateneM AVATAR-320 B Tabnerkax ¢ KBr,
crektpsl SIMP H 3amicans Ha ciekrpomeTpe Bruker
DRX 500 (500 MI'n) B pactBope DMSO-ds otHOCH-
TenbHO BHyTpeHHero crangapra TMC. TCX ananu3
BBINIOJIHEH Ha IulacTuHkax «Sorbfil» B cucreme uzo-
MPOIWIIOBBIH CrIUpT-OeH30-aMMuak, 10:5:2, nposieie-
Hue napamu Hoja. TemmepaTypbl IUIaBICHUS OIIpeEne-
neHsl Ha iprbope Boetius.

4-(2,3,4,6-Terpa-O-auerni-f-D-riawokonu-
paHo3u1)-1-(M30HUKOTHHOMI) THOCEMUKAP-0a3u1a
(3). K pacrBopy 1-m3ornonmnano-1-gezokcu-2,3,4,6-
terpa-O-anerun-f-D-riarokonupano3sl (2) B o-KcH-
JoJie, MONy4eHHOMY in Situ 8-Mu 4YacoBBIM KHIIsde-
aueM 1,32 1 (3.2 mmonp) aneroOpomriaroko3sl, 1,61 T
(5 mMmome) pomanmna cBuHma , mobasmtor 0,4 T (3
MMOJIb) TH/pa3u/ia N30HUKOTHHOBOM KHCIIOTHI U TIepe-
MEIIMBAIOT NPH KOMHATHOM TeMIIepaType OKoJo 2 Ja-
coB 10 orcyTcTBUs 10 TCX TIIMKO3MIN30THOLIMAaHATA.
PacTBOp ynapuBaror, MoJIy4aroT CBETII0-)KENThIH I0po-
mok. [Tocie nepekpucTan3ayu U3 CMECH HM30IIPO-
naHoJ-rekcad (1:1) momyuator 1,24 t (79%) nponykra
(3) ¢ 1. m. 152-155°C.

N-Mopdoaunoanernn-N-(2,3,4,6-rerpa-O-aue-
THI-B-D-riaokonupano3uia)TuoceMu-kapoasux  (4)

TIOJTy4YeH aHAJIOTHYHO coeqnHEeHUIO (3) ¢ BerxomoM 80% ¢
T. 1. 97-99°C.

4-(2,3,4,6-Terpa-O-auerui-f-D-riawkonu-
paHo3ui)-1-(2-ruipoxcudeH30uI) THOCEMU-Kapoa-
3ua (5) TONMyYeH aHaJOTMYHO coenuHeHuro (3) ¢
BbixoioM 90% c T. . 135-137°C.

4-(2,3,4,6-Terpa-O-auerui-f-D-riawkonu-
pano3ui)-1-(4-ruapoKcudeH30uI) THOCEMHU-Kapoa-
3ua (6) TMOMyYeH aHAJIOTMYHO coenuHeHuro (3) ¢
BbIX0I0M 57% ¢ T. 1. 145-146°C.
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00KmMOp Xumuueckux nayk, npogeccop, Kabapouno-bankapckuii 20Cy0apcmeentviil yHUsepcumen um.
XM. Bepbexosa, 2. Hanvuuk,

Moxaega J1.U.

macucmp xumuu, Kabapouno-barkapckuii 2ocyoapcmeentulii yHugepcumen

um. X-M. bepbexosa, . Hanvuuxk,

Yeprkecos 3.A.

KaHouoam xumuieckux Hayk, ooyenm, Kabapouno-banxkapckuili 2ocyoapcmeenHulii yHugepcumen
um. X.M. Bepbexosa, 2. Hanvuuk

ON THE ONE EFFECT OF MASS TRANSFER BETWEEN THE SYSTEMS Mn(Fe, Co)Mo(W)Os—
Na:COs AND THE ENVIRONMENT FOR SOLID-PHASE EXCHANGE REACTIONS IN THEM AND
THE POSSIBILITY OF ITS USE IN THE IDENTIFICATION of MOLYBDATES AND TUNGSTATES
of a MULTIVALENT d-ELEMENTS MANGANESE, IRON, COBALT-BASED KINETIC (TGA) DATA.
OB OJJHOM P®®EKTE MACCOOBMEHA MEKJY CHCTEMAMH Mn(Fe,Co)Mo(W)OsNa.COs

OKPYIKAIOLEN CPEJION ITPH TBEPJO®A3HBIX OBMEHHbBIX PEAKIIVSIX B HUX U

BO3MOKHOCTH EI'O UCIIOJIb30BAHMSI TP UJEHTUOUKALUY MOJIMBIATOB 1

BOJIb®@PAMATOB IOJIMBAJIEHTHBIX d-3JJEMEHTOB MAPTAHIIA, )KEJIE3A, KOBAJIbTA
HA OCHOBE KMHETUYECKHX (TEPMOTPABUMETPUUYECKHX) JAHHBIX.

Summary: the work addresses the issues of status of technology of analysis and identification of molybdates
(tungstates) of d-elements and to find ways for its optimization based on the methods of thermogravimetry and
gravimetry in relation to the systems Mn(Fe,Co)Mo(W)O.—Na,COs (definition of the content of the basic sub-
stance in the analyzed drug by loss of CO; d-elements in the form of their oxides MexOy, and Mo and W is their
precipitation from the filtrates from the oxides Me.Oy nitrate of lead by weight forms a PbMo(W)O,). It is shown
that these methods in application to analysis and identification of molybdates (tungstates) postanovleniya d-ele-
ments (Zn, Ni, Cd, Ag) leads to dierent results, whereas the data of thermogravimetry of gravimetry in
Mn(Fe,Co)Mo(W)O, discover discrepancies. It identified the causes and the mechanism of action of this phenom-
enon, which, as shown by theoretical analysis and experimental data, due to polivalentes Mn(Fe,Co) and, conse-
quently, the possibility of leakage in the system Mn(Fe Co)Mo(W)O.—Na.COs; exchange reactions of
Mn(Fe,Co)Mo(W)0O4+Na,COs;=Mn(Fe,Co)CO3s+NazMo(W)Oy, dissociation of
Mn(Fe,Co)CO3s=Mn(Fe,Co)O+CO; and the oxidation-reduction of Mn(Fe,Co)O+1/20,=Mny(Fex,Cox)Oy, leading
to the loss of CO; and the conversion of Mn(Fe,Co)O — products of thermal decomposition of Mn(Fe,Co)CO3 at
the expense of the oxygen environment to the oxide type- Mny(Fe,Cox)Oy, the composition of which is determined
by the temperature. It is established that the described processes are identified based on the authors opinion, first
they a unique phenomenon in solid state chemistry molybdates (tungstates) polyvalent d-elements — simultaneous
increase and decrease of mass of the system Mn(Fe,Co)Mo(W)04—Na2COs at their thermal treatment in the space
of interaction of initial reagents, i.e. simultaneous exchange of environmental systems and the two different sub-
stances — CO2 and O2. The proposed methodology is a reasonable choice of the reaction from the expected, the
occurrence of which is absolutely reliable in given physicochemical conditions. Key words: molybdates and tung-
states of d-elements, exchange reactions, simultaneous exchange systems and the environment two different sub-
stances — CO; and O.,.

AHHOTalIl/Iﬂ: B pa60Te 3aTparuBarOTCs BOIIPOCHI COCTOSIHUSA TEXHOJIOI'MU aHaJIn3a U I/IHGHTI/I(i)I/IKaHI/II/I MOJIHO-
JaTOB (BOJ‘IL(bpaMaTOB) d-3J'IeMCHTOB U IIOHUCKa HYTCﬁ €€ ONTUMH3AalIM1M Ha OCHOBE METOAOB TECPMOI'PABUMETPUU U
rpaBUMETPHH PUMEHUTENBHO K cuctemam Mn(Fe,Co)Mo(W)0O4—Na,COs (onpenernerie conepkaHus OCHOBHOTO
BEIECTBA B aHAIM3UpyeMoM mpenapare mo motepu CO; d-ameMeHToB B BHe UX okcumoB MecOy, a Mo u W — ux
oCakIeHneM 3 GUIbTPaToB OT OKcH0B MexOy HUTPaTOM CBHHIIA B BeCOBBIX (hopmax B Buge PhMo(W)Oy,). To-
Ka3aHO, YTO yYKa3aHHBIE METOIBI B IPHIIOKEHUH K aHAIN3Y U HICHTH(UKAIMN MOInO1aTOB (BOJIB(ppaMaToB) 1o-
crossHHOBaeHTHBIX d-amemenTtoB (Zn, Ni, Cd, AQ) MpUBOIMT K COBMAMAMOIINM PE3yIbTaTaM, TOT/a KaK JaHHBIC
Tepmorpasumerpun rpapumerpun mo Mn(Fe,Co)Mo(W)O, 06HapyKHBAIOT pacxoxIcHus. B Hell BBISBICHBI TIPH-
YUHbI U MCXaHU3M I[eflCTBPIH OTOT'O SIBJICHUA, KOTOPOC, KaK NOKA3bIBAIOT TeOpeTH‘leCKI/Iﬁ aHaJIn3 BOIIPOCA U dKC-
NCPUMCHTAJIbHBIC NTaHHBIC, CBA3aHO C IMMOJMBAJICHTHOCTBIO Mn(Fe,Co), a, CJICA0BATCIbHO, BO3BMOXKXHOCTBIO IPOTE-
KaHHs B cucTemMax Mn(Fe,Co)Mo(W)0O4s—Na,COs peakuuii oOMeHa
Mn(Fe,Co)Mo(W)O4+Na,COz=Mn(Fe,Co)COs+Na,Mo(W)Os, JMCCOLMALIIH
Mn(Fe,Co)COs:=Mn(Fe,Co)O+CO; u okucauteapHo-BoccTaHoBUTEIbHBIX MN(Fe,C0)0+1/20,=Mn,(Fey,Coy)Oy,
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npuBoasmux K morepe uMu CO; u mpeobpaszosanuo Mn(Fe,C0)O — mpoayKTOB TEPMHYECKOTO Pas3iIOKEHHs
Mn(Fe,C0)COs 3a cuer kucmopoaa oOKpykarorieit cpepl B okcuanl Tria Mng(Fey,Cox)Oy, cocTaB KOTOPBIX Ompe-
JeTIIETCS TEMIIEPATYpOi. Y CTaHOBIIEHO, YTO ONUCAHHBIC TIPOIIECCHI COCTABIISIOT OCHOBY BBISIBICHHOTO, Ha B3TJIS/I
aBTOPOB, BIIEPBBIC MMM YHHKAIBLHOTO SBICHUS B XHMHH TBEPIOTO Teja MOJIMOIATOB (BOJb()PaMATOB) MOJHBA-
JIEHTHBIX (-3]IEMEHTOB — OJJHOBPEMEHHOTO pOCTa M yMeHbIeHns1 Macchl cucteM Mn(Fe,Co)Mo(W)0Os—Na,COs
TPH MX TEPMHUIECKON 06paboTKE B MPOCTPAHCTBE B3aMMOICHCTBHS MCXOMHBIX PEATCHTOB, T.€. OJHOBPEMCHHBIH
O0OMEH CHCTEM M OKpYaroleh qByms pasHeiMu BemectBaMd — CO, u Oz. TIpensioxkeHa MeTOI0I0TUs 000CHO-
BAHHOT'O BBEIOOPA TOM PEAKLUM M3 CEPUM OKUIAEMBIX, TIPOTEKAHUE KOTOPOU aO0COIIOTHO JOCTOBEPHO B JAHHBIX
(HM3HKO-XUMHUYECKUX YCIoBHUAX. KitroueBble cIoBa: MONKOIATEL U BOJIb(pamMaTsl d-351eMeHToB, peakiuii ooMeHa,

OHHOBpeMeHHHﬁ 00MEH CHUCTEM U oxpymalomeﬁ Cpe€abl ABYMs pa3HbIMHU BEIICCTBAMU — CO2u Oa.

BBEJIEHUE

B muteparype mo aHaIMTHYECKOH XUMHUH MOJIAO-
JIeHa ¥ BoJb(paMa uMeeTcst psii METOZOB aHAJIN3a MO-
mbaeH (Bonbdpam) comepkamux ¢a3 [1-3]. Oxnaxo,
KaK MOKa3bIBACT MX KPUTUYECKUH aHATHU3 M HAII OIBIT
ux npumeHeHus B Haweid HUP, cBa3anHol ¢ cucrema-
THYECKUMH HCCIIEAOBAHUSIMH 110 CHHTE3Y M UICHTU(H-
Karue MonuOIaTOB M BONB(PpaMaTroB 3aeMeHTOB -
cemeiicTBa [4-10], oHH CTpafarOT PSAIOM HEJOCTATKOB.
CBs13aHO 3TO C T€M, YTO UCIOJb3yeMbIe B HACTOSILEE

BpeMsi METOJbl aHaJM3a U WACHTH(UKAIMU COeIUHe-
Huit Mo 1 W Ha BceX 3Tanax pemeHus aHaTUTHIeCKOH
3aJ1a4l pean3yloTcs B BOJHBIX pacTBopax. B pesynb-
TaTe aHAJUTHYecKas peaknusa ompenencaus Mo m W
mpeoOpa3oBEIBACTCS B MHOTO(QYHKIIMOHANBHBIA TIPO-
1ecc, TIaBHbIA U3 KOTOPHIX pH cpensl, kK KoTopoMy, Kak
9TO BUIHO M3 NPHBOIMMBIX HIDKE CXEM MOJHOIAT- M
BOJIb()paMaT- MOHBI HPOSBIAIOT BBICOKYIO YYBCTBH-
TenapHOCTH [11-12].

pH >6,5 MoO4%, pH >6,5- 5,5 M004> © MogO2%, pH=4-1,2 M0§O21% «>MogO27*
pH=8, WO42'; pH=8-6,6, WO42' > W30113', pH=6,6-6,1,

[HW6021]* <> [W1,041]*"

napaBoisppamMaT, A nmapaBonbdpamar, B

BaxHo 1pu 3TOM MMOTYEPKHYTH, YTO HAa OMHCHIBA-
eMble yKa3aHHbIMU CXeMaMH PaBHOBECHUS CYLIECTBEH-
HOE BJIMSIHHE MOJXKET OKa3aTh KATHOHHBINM COCTaB 00b-
eKTa aHaju3a, HampuMmep, MonudaaToB (Bosibhpama-
ToB) d-a;meMeHTOB. B 3TOM Ciiyuae HeGONBIIKE IO
pa3Mepam MHOT03apsiiHbIe KATHOHBI ITOCIEAHUX MOTYT
MIOJIKUCIIATH PACTBOP, TEM CHOCOOCTBYS MPEBPAIICHUIO
HOPMAaITbHBIX MOJIOAAT- U BOJIb(paMaT-uOHOB B COOT-
BETCTBYIOIINE MX IMOJMAHHOHBI. 3acIyKHBaeT BHUMA-
HHUE TaKXke TOT (PaKT, 9TO B aHATUTHIECKOI xumun Mo
u W moaroroBka mpo0® K aHANH3Y OCYIIECTBISETCS
KHCJIOTHBIM METOJIOM [1-3], 4yTO Takke CONpPSKEHO C
PSIIOM HEIOCTATKOB, B YHMCIIE KOTOPBIX OOJIbILIAs IPO-
JIOJDKUTENIBHOCTh 9KCHEPUMEHTA, BOIPOCHI TEXHUKHU
6e3omacHocTH U 1p. Kak crnepyer u3 M3105K€HHOTO, B
HUTOre B aHamuTHuecko xumuu Mo u W u, B yactHo-
CTH, MOJTUOIATOB U BOIb(MpamMaToB d-31€eMEHTOB CKila-
JIIBACTCSI CIIOXKHAsI XMMHUUecKas 00CTaHOBKa, MpeBpa-
MIAKoIIas aHaJIn3 MOJIHOICH(BOIb(paM) CoaepKalmux
(a3 B JUIMTENBHYIO ¥ TOHKYIO UCCIIEI0BATEIbCKYIO pa-
6oty.

B cBs131 ¢ H3J10’)KEHHBIM aBTOpaMu HacToOsIIEH pa-
0OTHI c/Ie/IaHa MOMBITKA ONITHMH3UPOBATH TEXHOJIOTHIO
aHau3a U UIACHTU(PHUKAIMKA MOJUOIATOB M BOJb(pa-
MaroB 3JIEMEHTOB (-ceMeiicTBa Ha OCHOBE TPOMHBIX
B3auMHbIX cuctem MeMo(W)O4 — Na;COs, rae Me -
Monubaar(Bonbhpamar)odpasyromuii d-aineMenT, Ko-
TOPBIE 110 JINTEPATyPHBIM JaHHbIM [7-10,13] obnanatot
PSIOM XapakTepHCTHK, MOTYIIMX UMETh 3HaueHHE B
peLICHHH yKa3aHHOW aHaJMTHYeCcKoil 3amauu. OnHa u3
9TUX MX OCOOCHHOCTEH COCTOMT B NPOTECKAHWUH B HUX
OOMEHHBIX PEaKLHii ¢ OTHOCUTENBHO BHICOKOH OTpHUIIa-
TeNbHOW 3Heprueit ['mbbca, Beqymux Kk 0Opa3oBaHUIO
XOpOIIIO B BOJE PAacCTBOPHMEIX MonuOnara (Boimbdpa-
Mara) HaTpHsl ¥ TePMUYECKHA HECTaOMIIBHBIX KapOoHa-
ToB THIa MeCOs3, TUCCOUMUPYIOIIUX, TPH HEBBICOKHX
TeMIiepaTypax Ha NpPaKTHYECKH B BOJE HEPacTBOPH-
Mbl€ OKCHJBI 3THX 31eMeHTOB Me Oy 1 BecbMa CHIIb-
Hoe anTuocHoBanue — COy, yxojsiue u3 chepsl peak-
nun. Huxe B Tabm. 1,2 mpuBOASTCS AaHHBIMHU IO UX
TEPMOAMHAMHUYECKHM XapaKTePHUCTHKAM U TeMIIepaTy-
paM pasoKeHHsI.
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Tabmuma 1

H306apubie moTeHuUanbl ArG't m KOHCTaHTHI paBHOBecHust K°, 00MEHHBIX peaKimii B cHcTeMax
MeMo(W)O4 — Na2COs (Me-3emenT d-cemeiicTBa)

ArG't xJx/Monb 1 K°, ipu Temmepa- ArG'7 kJlx/Mons u K°, ipu TeMm-
Cucrema Typax, K Cucrema nepatypax, K
873 973 1073 873 973 1073
1.Cr(MoOy)- -280,25 -329,12 -378,22 - - - -
Na,COs 5,83'10'6 4,6310Y 2,5710'8
2.MnMoQOg4- -62,43 -63,28 -64,21 9.MnWO;- -35,79 -53,28 -70,86
Na,CO3 5,4310° 2,4910° 1,3410° Na,COs 1,3810% | 7,2410% | 2,8110°
3.FeMoO;- -68,03 -85,40 -102,82 10.FeWOy4- -33,71 -50,93 -68,21
Na,CO3 1,18:10 3,8410* 1,0110° Na,COs 1,0410% | 54210% | 2,0910°
4.CoMo0O;- -63,50 -77,48 -91,46 11.CoWO4- -42,44 -58,10 -73,71
Na,CO3 6,2910° 1,4410* 2,8310% Na,COs 346102 | 1,3110° | 3,8710°
5.NiMoO4- -56,46 -12,77 -89,14 12.NiWOs- -82,06 -102,32 -122,75
Na,COs; 2,3910° 8,0510° 2,1810* Na>COs 8,1110* | 3,1110° | 9,4410°
6.CuMo0;- -112,46 -128,04 -143,70 13.CuWO;- -81,05 -97,22 -113,51
Na,CO3 5,34:108 7,46'10° 9,87:108 Na,CO3 7,0610* | 1,6510° | 3,3510°
7.ZnMo0O;- -96,98 -113,03 -129,21 14.ZnWOy- -72,97 -89,99 -108,54
Na,CO3 5,80-108 1,17:108 1,9510° Na,CO3 2,32:10* | 6,7710* | 1,9210°
8.CdMo0.- -4,80 -17,62 -30,53 15.CdWOs- -5,41 -19,55 -34,12
Na,CO3 1,94 8,83 30,62 Na,CO3 2,11 11,20 45,77
Tabmuma 2

TemmnepaTypbl M H300apHbIe NOTEHNHANBI ArG'T peaKuuu TepMHYECKOT0 Pa3JioKeHHsi KApOOHATOR MO-
Juoaar (Bojbgpamar) oopasyommux d-31eMeHTOB

Kap6onar tpasn°C ArG'r Kap6onar tpasn°C ArG'r
kJ[x/MoITb kJ[>x/MOITB

MnCOs 392 -7,08 CuCO3 30 -10,33

FeCO3 490 -56,79 ZnCO3 318 -33,80

CoCOs 415 -32,21 CdCOs 400 -13,50

NiCO3 317 -52,35 AgCOs 280 -10,86

C mpuBefeHHBIMU B Tabiunax | u 2 JaHHBIMHU
KOPPETUPYIOT ¥ KHHETHYECKHE TTapaMeTpbl OOMEHHBIX
peaxmuii (B CMBICIIE UX ONTUMAJIBHONH CKOPOCTH) B CH-

cremax MeMo(W)0O4-Na,COs, 4To HATISIIHO HILTIO-
CTPUPYETCS MPEACTaBICHHBIM B TabiuIe 3 KMHETHYe-
ckuM matepuajiom o cucremam NiMo(W)04-Na;COs.

Tabmuma 3

Crenenb npespanienus o,% peareHToB B cucremax NiMo(W)O4-Na2COs B pyHKIMM OT BpeMeHH T,MHH B
H30TEPMHYECKUX YCIOBHSIX

NiMoO.- Temneparypa, 650°C

Na,COs3 T,MUH 0,% T,MUH 0,%
5 41,11 80 98,28
15 79,78 110 98,28
30 84,90 150 98,28
50 93,99 - -

NiWO.- Temneparypa, 700°C

Na.CO3 T,MUH 0,% T,MUH 0,%
5 92,70 80 99,22
15 97,87 110 99,55
30 98,60 150 99,55
50 99,02 - -

OcTaHoBHMCS €lI€ Ha OJHOW IMpUMeyaTeIbHON
0COOCHHOCTH OOMEHHBIX MPOLIECCOB B CHUCTEMax
MeMo(W)O4-NaCOs, BBISIBICHHON aBTOpaMH HACTO-
el paboThl PU M3YYCHUH WX KUHETHKH METOIOM
TepMorpaBuMeTpuH [ 14], 3akimogaroniasicsi B pa3iIuauu
XapakTepa B3aWMOJCHCTBUSI PEareHTOB B CHUCTEMax
Ni(Zn,Cd, Ag)Mo(W)O: - NaCO; u Mn(Fe,
Co)Mo(W)O4 - Na,CO3 —mipusHak, mo KOTOPOMY MO-
mubaar(Bonbdpamar)obpasyrompe d-371€MEHTHI ¢ 3a-
METHOH J0JIeH BEPOSITHOCTH MOXKHO PacHpeiesIuThb 110
rpymmnam Ni, Zn, Cd, Ag u Mn, Fe, Co u, otuact, Cu,
nepBasi U3 KOTOPBIX BKJIFOYACT MPAKTHUCCKU MOCTOSH-
HOBAJICHTHBIC, @ BTOpas — MEPEMCEHHO(IIOH )BaJICHT-
HbIe 0-2JIEMEHTHI.

B Teopun ¢axt 3TOT HAXOAUT MOATBEPXKJICHUE B
MIPUBOJMMBIX B Tabiune 4 JaHHBIX 110 3JIEKTPOHHBIM
CTPYKTypaM aTOMOB ¥ KATHOHOB Ha3BaHHBIX O-
9JIEMEHTOB. J[pyruMu cioBaMu, HaJIMYUE Y JIEMEHTOB
BTOPOM I'PYyMNIIbl, B OTJIMYUE OT NEPBBIX, IUPOKON BO3-
MOJKHOCTH y4acTHs B 00pa30BaHIH XUMUYECKOH CBSA3N
9JIEKTPOHOB ¥ BAKaHTHBIX OpOHWTaNed BHYTPEHHHX
ypoBHEH obecreunBaeT UM OO0JbIIOE pa3HOOOpasue
CTETIEHEH OKHCJIEHUS U APKO BBIPAKCHHYIO CKJIOH-
HOCTb K OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIM pEaK-
UM, Jlaxe B TaKUX cucremMax Kak
Mn(Fe,Co)Mo(W)0s-Na,COs, kazanoce Obl, Janekux
OT HOC/IETHUX.
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Tabmuma 4

DJIEKTPOHHASI CTPYKTYPAa aATOMOB M KATHOHOB MOJIMOIAaT(BOIb()pamMaT)o0pa3yoluX NOCTOAHHO- U Mepe-
MEeHHO(I0JI)BAJIEHTHBIX d-2;1€eMeHTOB

OcHoOBHBIE Ba- Iepemenno(tromnm) OCHOBHBIE Ba-
ITocTosstHHOBaJIEHTHBIE d-BHCMeHTLI JICHTHBIC COCTO- BAJICHTHBIC JICHTHBIC CO-
STHUS d'BJ'IeMeHTbI CTOSAHUS
Cr°(3d54s?); Cr2*(3d%s); 3404 Mn°(3d%4s2);MnZ*(3d%4s); 2+, 3+
Cr3*(3d%4s); ’ Mn3*(3d*4s); Mn**(3d34s) 4+
Ni°(3d%4s?); NiZ*(3d%4s); 1+ 2+ Fe°(3d%4s?); Fe?*(3d%4s); 2+, 3+
Fe®*(3d%s)
Zn°(3d%%4s?); Zn?*(3d4s); 4 Co°(3d"4s?); Co?*(3d74s); 2+, 3+
Co**(3d%s);
o 1042\~ A2+ 10E ) - Cu°(3d1°481); CU+(3dlo45);
Cd°(4d*4s%);Cd**(4d'%5s); 2+ Co?*(3d%s). 2+, 1+
Ag°(4d95st); Ag*(4d’5s); 1+

B skcriepuMeHTe ke OH IPOSIBISETCS B TOM, YTO
npu TepMmuueckoit obpaborke cucrem MeMo(W)Os-
Na,CO3 ¢ monubaaramMu u Bojb(paMaTaMy MOCTOSH-
HOBAJICHTHBIX 0-2JIEMEHTOB HMEET MECTO COBIIaJCHHE,
B [IPEAENax MOTPEIIHOCTEH H3MEPEHNI TEOPETHIECKOM
U 3KcnepuMeHTaIbHO noreps Macc CO2 U UX Koppe-
sty ¢ oxugaeMbivu Maccamu Na;Mo(W)Os u okcu-
noB tuna MeO.

Hanpotus, B ciiyuae TepMUUCCKOM 0OPaOOTKH CH-
creM MeMo(W)04-NaoCOs, BKITIOYAIOIIAX MOJHO-
nathl (BoJb(hpamMaThl) epeMeHHO(IIOH)BAICHTHBIX O-
AJIEMEHTOB Macca MaKCUMAaJIbHOW JKCIIEPUMEHTAIBHO
obHapyxxuBaemoit motrepu CO, MeHbIIIE €€ TeopeTHuye-
CKOT'0 3HAUCHHUS Ha pa3Hble, HO MOCTOSHHBIC JJIS KaX-
JIOH M3 BO3MOXKHBIX OKCHIHBIX (a3 JaHHOTO ITOJIMBA-
JIEHTHOTO d-3JIEMEHTA IPU TeMIepaTypax uxX yCTONIH-
BOTO CYIIIECTBOBAHHS.

3n1ech ke, UMes B BHAY HPAKTHYECKYIO 3HAYH-
MOCTH BOIIPOCAa OTMETHM, YTO JJaHHOE sBJICHHE 00y-
CJIABJIMBAET NapaJUICNIbHBIA MepeHOC IrpaKoB KHHE-
THueckux QyHkumi o,%=0(t) 1 Am=¢(t) (0 u Am —
sKcniepuMeHTalbHbIe ToTepu CO2 B % 1 Tp. 3a BpeMs T
MUH) 110 OPJIMHATE Ha [UIOCKOCTH JIEKaPTOBOW CHCTEMBI
KOOPJMHAT: OHW 3aHMMAIOT 3aHMKEHHBIE, [0 CpaBHEe-
HHIO C TEOPETUUECKHM, MoJioxkeHue. Kak BUJHO U3 u3-
JOXXKEHHOTO, OOMEHHBIE pEeakIHd B  CHCTEMax
MeMo(W)O4 - Na,CO3 110 COBOKYITHOCTH UX HApaMeT-
pOB (TEpMOJMHAMHUYECKNX, KHHETHYECKNX), & TaKKe
10 (PU3UKO-XUMHUYECKUM CBOMCTBAM MPOJIYKTOB THX
MPOLIECCOB MOTYT OBITH MOJ0KEHBI B KaUeCTBE aHaJIN-
THYECKHX B OCHOBY ONITUMHM3MPOBAHHBIX TEPMOIPaBH-
METPUYECKOTO M XHMHKO-aHATUTHYECKOI0 METOHOB

aHajM3a MOJIMOIATOB M BOJIb(pamMaroB (-21eMEHTOB ¢
200-300°C

580—-620°C

TEM, OJIHAKO, YCJIOBHEM, 4TO Mpodiema «3ddekra
yMeHbIIeHus: Maccsl norepu CO2» U myTel ero ydera
npu uAeHTH(UKAMK MOIUOAaTOB M BOJb(paMaToB
MOJIMBAJICHTHBIX (-3JIeMEHTOB OyIeT pelleHa palHo-
HaJIbHO.

TaxuMm 06pa3oM menb HacTOsIIEeH paboThl — ycTa-
HOBJIEHHE TeHe3nca Y QeKTa yMEHbIICHUS MAaCChI IKC-
nepuMeHTanbHoU nmotepu CO2, MEXaHU3Ma €ro MpOosiB-
JICHUs U IIyTeH ydera NpH UAeHTU(HUKAIUH MOInOaa-
TOB M BOJb()PaMaTOB MONMUBAJICHTHBIX (O-3JEMEHTOB,
Hay4YHO OOOCHOBAaHHOE IOCTH)KEHHE KOTOPOH BO3-
MOJKHO TOJIKO Ha 0a3e JIaHHBIX BBICOKOTEMIIEPaTyp-
HOW XMMHUU U TEPMOJMHAMHMKH OKCHJIOB MOJIMBAJICHT-
HBIX 0-3JIEeMEHTOB U OOMEHHBIX PEaKInii MOIHOIATOB
(BombpdpamartoB), mociHeTHUX ¢ KapOOHATOM HATPUSL.

TEOPETUYECKAA YACTb

Kak mMoxHO 3aMeTHTh M3 Marepuaia BaeneHus
MMOJMBAJICHTHOCT ~ TPYNITBI  MONMUOIAT  (Boib(pa-
Mar)obpa3yromux d-anemenros u3z Mn, Fe, Co — cren-
CTBHE KBaHTOBO-MEXaHHUYECKHX OCOOCHHOCTEH CTpoe-
HHS MX aTOMOB ¥ KATHOHOB — SIBJISIETCS] IPUYMHOM TTPO-
SIBJIGHUsI MMH 1I€JIOTO Psijia YHUKAJIBHBIX CBOMCTB,
OJTHUMH M3 BOXHEHIIMX KOTOPBIX B paMKax JIOCTHXKe-
HHUHM 1IeJM HacTosiliell paboThl SBIsETCS UX CIOCO0-
HOCTH BCTYIIaTh B OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaxnumu.

Hioke mpuBOASATCS CXEMBI 3THX NpEeBpalieHUi
[12] mpuMeHUTETBHO K OKCUIHBIM cOeAMHEHMsM Mn,
Fe, Co n ux TepMoaMHaAMHYeCKue mapamerpsl (Taod-
nuna 5), paccuutanHele o Merony TemkuHa-IlIBapi-
MaHa U ypaBHEHHIO M30TEPMbI XMMHUECKHX DPEaKIIMi

Baur-T'odda [15]:

850-1100°C

6MnO 1302 —-6Mn0O; _% 0z 4 3Mn203 _%02 —2 Mn304 (1)
200-250°C 650—-800°C
2FeO %T —FexO3 —%T - Fe30q4 2
2Fe0 22 Fes0, +Fe
CoO™2 g 2C0,0527 ¥  1cos04 w —-Co0 3)
= 2 +502 3 -502
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Tabmuma 5

H306apubie moTeHuuanbl ArG't m KoHCTaHTHI paBHOBecust K, peakimii npeBpanienus 1 06pa3oBanust
OKCH/IOB MapraHIia M Ko0aJibTa B 3aBHCMMOCTH OT TEMIIEPATYPBI.

Peakiui YpaBaeHus ArG't xJlx/monb u K°, mpu Temneparypax, K
! ArG°r =¢(T) 573 923 1023 1073
) ArG'r=- -73,33 -36,04 -25,52 -20,27
1.MnO+-0z= MnO; 23223&-;(%111088? 4.8310° L1010° 2008 9.70
p
, ArG'r=- 76,59 -19,13 -48,92 -62,27
2.6Mn0,=3Mn;03+-0; i&:g,o?@;o,szon- 104107 12.00 2.50107 L.07-10°
p
) ArG'r=- -121,13 -79,40 -72,28 -61,30
3. 2MnO+302= Mn;0s i?éf’&:‘%“som' 1,10-00% | 31110° | 41010° | 9,63-102
p
4. 3Mn;03=2Mn304 ArG'r=-97,96- 35,26 -54,72 71,27 -85,34
+§o2 0,08166T-ArC,MoT 6,11-10% | 1,25-10° 4,3510° 1,42:104
1 _ ArG't=-232,30- -215,18 -204,44 -201,34 -199,79
S3MNO+0=MNOs | g no069T+ArC,MeT | 210109 | 3,7010% | 1,90109 | 530-10°
6.2Fe0+§02: Fe,0z ArG'r=-292,46+ -249,03 -225,01 -218,57 -216,35
0,0758T-ArC’,MoT 499102 | 539102 | 1,44-10% | 3,39-10%
2 1 ArG'T=77,41- 11,21 -26,71 -37,13 -41,19
7. 6Fe05=3Fes04+0 0,11553T+ArC",MoT 0,095 32,46 81,45 101,13
8.  2Fe03%C  Fe,0, | ArG'r=-28,87- -40,71 -47,81 -49,83 -50,78
+Fe 0,11553T-ArC’,MoT 51,35 50,73 34,99 29,63
1 _ ArG'1=-98,40- -101,06 -94,96 -92,21 -90,72
9. 2€00+;0.= C0205 0,01098T+ArC’,MoT 1,62:10° | 2,36:10° | 51010° [ 2,61-10°
10. 3C0,03=2C030;4 ArG'r=-27,00- -87,66 -125,45 -136,08 -141,49
+§oz 0,10550T+ArC’,MeT | 9,77-107 1,25-107 8,86-10° 7,71-106
1 ArG'1=-161,10- -173,43 -186,18 -190,45 -192,63
11.3C00+30:2Co0 | §.01796T+ArC,MoT  [6.42:10° | 34310 | 52810° | 2,38-10°

Kak MOXHO 3aMeTHTh, U3 JaHHBIX TaOJUIBI (5)
CIIe/IyeT PsiJl MPUMeUaTeIbHbIX (PAaKkTOB, B UHUCIE KOTO-
PBIX TEPMOJMHAMHUYECKAs] Pa3pelICHHOCTb U BBICOKUE
oTpULaTeNbHble 3HaueHus dHepruu ['nbOca peakumii
(1)-(11), sBystrOTIIEIECS peaTbHON (GOPMOFT IPOSBICHHUS
MOJTUBATICHTHOCTH (-3JIEMEHTOB BTOPO# TPYIINBI H, KaK
OyzeT nmokaszaHo Jalblie, — MPUYUHBI P PeKTa Kaxy-
MIETOCS YMEHBIICHUS MACCHl TPEIeNbHON JKCIepHr-
MeHTanpHOH moTepu CO2 ipu OOMEHHBIX MPOIECCaX B
cucremax Mn(Fe, Co,Cu)Mo(W)O4-Na,COs3, Hamuune
Koppensuu Mexay cxemamu (1)-(3) u pesympraramu
TEpPMOJMHAMHUYECKUX DPAcueTOB IPEBPALICHUS OKCH-
moB Mn, Fe, CO, cooTBeTCTBHE Ka)I0# TeMIeparype
TOJIBKO OJTHOW OKCcHAHOH (a3wl. [Ipum 3TOM 0coOOTO
BHUMAHHS CpPEANM HHX 3aciyXkuBaeT 3(p(exT Makcu-
MaJIbHOM TEpPMOJMHAMUYECKOM BEPOSTHOCTH IPOIIEC-
COB TMpSIMOTO TPEBPALICHUS] MOHOOKCHAHBIX (a3
(MnO, FeO, CoO) B okcus ¢ Gosiee BELICOKUMU CTETIe-
HAIMH OKHCJIeHus MeTauioB (Mn2Osz, MnOz, Mn3zOy,
Fe»03, Fe30a, C0203, C0304) — siBreHUE, HAXOIAIIEECS
B COIVIACHM C JAaHHBIMU XUMHUH IO TEXHOJIOTHH IOJY-
yenust ga3z Tuna MeO (BakyyMm, B atmocdepe Na, Tep-
MHYECKOE DPa3JIOKEHHE COOTBETCTBYIOIIMX KapOoHa-
TOB W okcanaTtoB). OTcIona, MCX0/s U3 U3JI0KEHHOTO
o aHanu3y AaHHbIX cxeM (1)-(3) u Tabmuuet 5, ¢ yde-
TOM TEPMOJMHAMHYECKON TEOPUU U TEOPHH TIOJIIPH3a-
MU MOHOB [16] 3ampemeHHOCTH OOpa3zoBaHus (a3
Mnz(Fe,C0)2(CO3)3 ¥ TepMHUYECKOM HECTAOMIBHOCTH
KkapOoHaToB AByxBaseHTHBIX Mn, Fe u CO (Tabmwma 2)

MOJKHO CJIeJIaTh BEIBOJ O TPEXCTAaAMWHOCTH PeaKIui
MouOaaToB  (BOJB(PaMaTOB) MOJMBAJIEHTHBIX d-
anemeHToB ¢ Na,COs. [Ipu 3TOM, OYEBUAHO, TEpBas
cTaausi OyeT CBOAUTHCS K peakiusiM oOMeHa peareH-
TOB CBOMMH COCTAaBHBIMH YacTSIMH C OOpa3sOBaHHEM
TepMuuecku HecTaOmIbHbIX MeCQOs, BTOpas — K Tep-
MHUYECKOM TUCCOIMAIIUH 00pa30BABIINXCS KapOOHATOB
Mn,Fe,Co c BeIeneHHeM, B COOTBETCTBUH C ITPABHIIOM
cryneneit OctBanbaa [15], BEICOKOEEKTHBIX U BBICO-
KOPEaKIIHOHHOCITOCOOHBIX OKCHI0B MeO, MHTEHCHBHO
B3aMMOJICHCTBYIOMIUX C KHUCIOPOAOM BO3/AyXa C Mpe-
BpalllcHHEM B OKCHIBI OOJiee BRICOKOTO Mopsaka Me-
xOy (X,y>1). OcHOBY *Xe TpeTheil cTaiuu B3aUMOZCH-
ctBust peareHtoB B cucremax Mn(Fe,Co)Mo(W)Os-
Na2COs, ecTecTBEHHO, COCTaBIT OKHCIHMTEIHHO-BOC-
CTaHOBHTEJIbHBIC PEAKIINU THIIA
xMeO+1/20,=Me,Oy 4
Ie X-CTeXHOMETpHYeCKHid Kod()(UIMEeHT, Y-
4HCIO MOHOB KHciaopoja B Mmonekyine MeOy. Bunno,
41O B (4) y MOXKHO HaXxOAUTh MO popMyIIe:
y=x+1/20; (5),
T.€. pu x=1, y=2; x=2, y=3 u x=3, y=4.
CooTBeTCTBEHHO, Hampumep, i Mn umeem:
MnO2; MnOs; Mn304 (ypaBaenus (1)-(5), Tabnuna 5).
Jlanee, KaK HETPYIHO JIOTAAATHCS, C YISTOM H3JI0-
YKEHHOTO W B, YaCTHOCTH, CTAAUHHOCTH PEAKIIH B CH-
cremax Mn(Fe,Co,Cu)Mo(W)0Os-Na;COs, MOXKHO BEHI-
Pa3uTh CIEAYIOMMM OOIINM ypaBHEHUEM:
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xMeMo(W)O4+xNa2C03+1/202=Mex0y+xNa2Mo(W)
04+xCO; (6)
TZIe X - CTEXHOMETPHUECKUH KOA(pOHUIHEHT MpH
MCMO(W)O4, N612CO3, NazMO(W)O4, CO; u 4wucio
HOHOB MeTtainila Me B oOpasyromeMcss OKCHOe, y —
9HCI0 aTOMOB (MOHOB) KUCJIOPOJa B 3TOM K€ OKCHJE,
OIMCHIBAIOIIEM B HHTETPAILHOHN (hOpMeE CII0KHBIE TIPO-
neccel npeoOpaszoBanus cmeceit 3 MeMo(W)Os u
KapOoHaTa HaTpus (peakuuu OoOMEHa, JAWCCOLMALINY,
OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE) B  OJNHAKOBBIC
WY pa3JInuHbIe 110 KOJIMYECTBEHHOMY COCTaBY OKCH/I-
Hele (a3sl Trma MexOy B 3aBHCHMOCTH OT TeMIlepa-
Typsl, a Takke NazMo(W)O, u CO,. WHbIME crioBamMu
n3 (6) MOCPEICTBOM HEKOTOPHIX NPHEMOB UM METOIOB
ero mpeoOpazoBaHMsI MOXKHO BBIBECTH YaCTHBIC ypaB-
HEHHS JIOOBIX PealbHO OCYIIECTBHMEIX, B COOTBET-
CTBHH C TIPEICTaBICHHBIME B Tabm. 1,2,5 u Ha cxemax
(1)-(3) maHHBIME TIPEBpAICHUIH HCXOIHBIX CMecei 3
MeMo(W)0O4-Na,COs3 B koHeuHbIE TPOLyKTHI. [Ipom-
JIFOCTPUPYEM pEelIeHHEe BOIPOca Ha NPUMEPe CUCTEMBbI
CoWO4- NaxCOgz, aist uero (6) IPUMEHHUTENBHO K «KO-
0aJbTOBOI» CHCTEME MPEICTABUM B CICAYIOIEM BH/IE:
XCOWO4+XN8.2C03+1/202:C0xoy+XN8.2WO4+X
CO2 (7).
IIycts x=2. Torna (7) mpuMmeT BUA:
2CoWO04+2Na2C03+1/202=C020y+2NazW04+2CO:2 (8).
Jns HaXOXIOCHHUS Yy, OYCBHIHO, IOCTaTOYHO
HAWTH pa3HOCTh MEKIY YHNCIAMHU aTOMOB KHUCIIOPOJa B
JIEBOH W MpaBoii yacTsax ypaBHeHHs (8). OTcrona
y=15-12=3 (9).
Takum obpazom, ypaBHeHue (7) — YaCTHBIHA CIIy-
qaii (6) mpu oxuciennu CoO no Co203 mpruHUMAET BUT
2CoWO4+2Na2C0O3+1/202=C0203+2Na2W0O4+2COz2 (10).
Boinee neranbHbI BapUaHT PeLICHUs 3a7a4d MO-
Jy4eHHs YacTHBIX YPaBHEHUH INpEeBpalieHUs] UCXOJ-
HeIx cmeceit u3 MeMo(W)O. u Na,COs B koHeuHbIE
MPOJYKTHl OCHOBBIBAETCSI HA alNreOpandyeckoM CyMMHU-
POBaHMU TEPEXOJHOTO (B TOM CMBICIE, YTO OHO pac-
MpOCTpaHseTCs TOJIBKO Ha CTaMu OOMEHa U JIMCCOLIHU-
arn MeCO3z Ha MeO u CO») ypaBHEHUS BHIIA
MeMo(W)Os+Na2COz=MeO+NaxMo(W)O4+CO2 (11)

n paBeHcTBa (4). [Ipu 3TOM I «KOOAIETOBOI
cuctemsl (11) mepexomuT B
CoWO4+Na,C0O3+1/20,=Co0+Na,WO4+CO; (12).

AmnanornuHo pemaercs Bompoc mo CoMoOs u
Mn(Fe)Mo(W)Oa.

Ho CoO, kak yka3aHo BbIlIe, BBICOKOJIE(dEKT-
HBIH W BBICOKOPEAKIIMOHHOCIOCOOHBIH BOCCTaHOBH-
TeNb ¥ IOCTATOYHO YHEPIHYHO BCTYMAET B PEAKIIHIO C
KHCJIOPOZIOM BO3/lyXa MO YPaBHEHUIO:

2C00+1/20,=C0203 (13)

Y nBous koaddurrentsr npu popmynax B (12) u
coxuB (13) ¢ (12) umeem obiree ypaBHEHHE IS pe-
akuuu B cucteMe CoWO4—Na,COs:
2CoWO04+2Na2C03+1/202=C0203+2Na2W04+2CO2 (14)

Ecmu B OKHCITMTETFHO-BOCCTAHOBUTEIHHYIO peaK-
muto Berynaet 3 moabs CoO 1mo ypaBHEHUIO

3C00+1/20,= C0304 (15),

TO Kak BHUIHO, (12) u (16) mpuBOASAT K MpOTeKa-
HUIO B CHCTEMeE TpoIiecca:

3CoWO04+3NaC0O3=C0304+3Na,W04+3C0O, (16)

W, nakonel, yepe3 ypaBHEHHE TEPMHUUECKON AMC-
coruanuu Co03

3C0203=2C0304+1/20; a7

u ypaBHeHus (14) moxno momyuuts (10). Kak
BUJIHO, BO BCEX CJIydYasiX HWCXOAHBIMHU SIBISIFOTCS
CoWO4 u Na,COs3 u, cirenosarensao CoO, okucienme
KOTOporo mpuBoauT HemocpeactBeHHO kK C0,03 u
C0304 mm xe gepe3 C0203 u C0304. D10 XKe OTHO-
curca Kk cuctemaMm CoMoOs - NaCOs: wu
Mn(Fe)Mo(W)04-Na,COs. Takux kak (12,14,17) cym-
MapHbIX YPaBHEHHUI Ui XUMHYECKOTO U TEPMO/HHA-
MUYECKOTO OTIMCAaHUsI OOMEHHBIX peaKInii B MOTHUOIAT
(Bosb(pamar) - KapOOHATHBIX cucreMax
Mn(Fe,Co)Mo(W)0O4-Na,CO3 Bo3MOokHO 18, KOTOPHIE
BMecTE ¢ nanabiMu 1o ArG't u K,=¢(t) npencrasiensl
B Tabnuie 6.

Tabmuma 6

H300apubie noTennuanbl ArG't u KOHCTaHTHI paBHoBecus Kp peakuun TBepaodpazHoro B3aumMoaeicTeus
M0JIM01aTOB (BOJIb()paMaTOB) MaAPraHua, JKejie3a M Ko0aibTa ¢ KapOOHATOM HATPMHS.

YpaBHeHus ArG'r, kJlx/mMonb u K°, ipu Temneparypax, K
Peaxiun ArG'r =o(T) 573 923 1023 1073
rlxiali:nol\ggﬁﬁm AT =75.21-0.16357T- |19:28 78,93 296,19 ~104,84
- ° 104 104 105
NeMoOmt COn ArC’,MoT 57,19 2,93-10 8,14-10 1,27-10
2. MnMoO,+ G50 18 92,81 118,46 ~126,42 7130,48
1 _ rG t=-00, lo-
NazCOa+70:=MnOz+ 0,05309T-ArC',MoT 288108 | 52510° | 2,8510° | 2,24-10°
Na;MoOs+ CO;
3. 2MnMoO4+ G381 -160,96 238,76 261,28 272,58
1~ _ rG t=-50,01-
2NaCOs+202=MN0s+ | 515561 ArC!,MoT 469104 | 32410% | 21810° | 1,85-10%
2NazMo0,+2 CO;
4. 3MnMoO,+ J 214,93 347,72 -386,25 -392,63
l - rG 1=- [} Y, -
SNCOsH20=MN0at |\ o g7 3,0010° | 47310 | 52410° | 1,010
3Na;Mo004+3 CO2
16,09 38,93 754,39 63,10




|
EEST| |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12(28), 2017 === 63
5. MnNWOs+ o _
Na,COs=MnO+ éﬁggﬁ?ﬁg MT 1,58-102 1,60-102 5,98-102 1,18-10°
Na;MoOu+ CO; ’ pivio
6. MNWO 4+ G 226,46 62,90 -103,14 -116,55 -123,49
1~ _ G r=-20,40-
Eazs\,oo#f(égmo# 0,05146T-ArC',MT 541105 | 6,8510° | 892:10° | 1,03-10°
az 4 2
7. 2MnWO,+ G832 34 -89,51 -168,42 -191,45 -203,09
1~ _ G r=o4, -
zmaz\c/:VOOS+EZ()é—OMn203+ 0,20962T-ArC';McT 14410° | 93910° | 50410° | 7.61-10°
dz 4 2
8. 3MNWO,+ (G297 49.0.35481T -109,00 -243,35 -282,63 -302,37
1 — I T= ’ Y, -
zmafvoé?fémeO” AICoMoT 86210° | 588108 | 268104 | 522101
dz 4 2
ErZiaFél\oAO:%:m ATG'=79.16 | -16,49 -76,71 -94,10 -102,82
N;MSOA +CO, 0,16572T-ArC’pMoT 31,84 2,19-10% 6,37-10* 1,01-10°
10. 2FeMoO4+ A\ G=12158 -248,26 -324,32 -346,72 -358,01
1~ _ rG = , -
izaﬁogﬁz;’?o“ 0,16489T-AICPMoT | 424102 | 2,2510% | 502107 | 522107
a2iVIoOy 2
hla E?JW:OFgm AG=-131.14- 17,46 -42,33 -59,56 -68,21
N;2W54+ O, 0,19487T-ArC’pM,T 2,56-102 2,48102 1,10-103 2,09-103
12. 2FeWO4+ G730 -187,37 -255,52 -274.64 -288,78
3 - I T=" [} -
;EaZSV%Jrz;ZC_()FGZOﬁ 0,19321T-ArCpMoT 27610 | 2,87-10% | 14910% | 1,14-10%
a2 4t 2
11\1361 ggl\/l_%c())45+ ATGY=62.21 | -21,23 -70,99 -85,16 -92,22
N§2M§64+ 0, 0,14427T-ArC’pMoT 86,11 1,04-10* 2,23-10 3,08-10*
14. 2CoMoO.+ G =85.53 -180,67 -243,69 -262,22 -271,55
1~ _ rG 1=-09, -
;Eazf/logf;;%mo“ 0,16262T-ArC’pM.T 29310 | 61510 | 24108 | 1,65-10%
a2iVIo0y 2
15. 3CoM0O,+ G =-3.46 -0 301L0T -180,77 -301,44 -337,24 -355,30
1 — r T:- 1 - L -
maszgao?f;%o@” ArC'pMoT 29910 | 1,14107 | 1,64-107 | 1,97-107
a2IVI004 2
11\12 ggv\i%gm AGh=07 21 ] 4,15 -53,87 -70,52 -78,86
N§ZW5:+ O, 0,16264T-ArC’pMoT 0,42 1,12-103 3,98-103 6,89-10°
17. 2COWO,+ G =199.38 63,64 -23,95 -49,47 -62,29
1 - I T= ’ -
;Eaz\fvc(’;:zg?c‘ocmoﬁ 0,23374T-ArCPMcT | 158107 | 22,64 | 335102 | 1,08-10°
az 4 2
18. 3COWO,+3Na;COs3 . -101,26 -248 58 -291,19 312,56
+10,2CoOt ArG'r=131,79-
n 2w03+ ; o 0,40336T-ArC’pMoT 1,69:10° 1,16:10% | 7,34-10% | 1,63-10%°
a2 4 2

Kak BuiHO, BCe OHHM TEPMOJMHAMHUYECKH pa3pe-
HICHBl U XapakTepH3YIOTCS BBICOKUMU OTPHLATENb-
HBIMH 3HayeHUsIMH 3Hepruu ['m66ca. [lpyras ocoben-
HOCTbB 3THX PEaKLHH COCTOUT B TOM, YTO HE3aBHCHMO
OT CTEXMOMETPUYECKHX OTHOIICHHUH pearupyromnx
Mn(Fe,Co)Mo(W)O, 1 Na,COs konnuecTBO BelecTBa
KHCJIOPO/Ia OCTAETCS IIOCTOSIHHBIM, T.€. OCTAeTCs Hen3-
MEHHBIM YHCJIO JJIEKTPOHOB IPUHUMAIONINX yIacTHE B
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX nporieccax.
Heo6xoaumMo Takxe OTMETUTb, YTO YHCIIO JABYX3apsi-
HBIX HOHOB METAJUIOB, BBICTYIAIOLIUX B KAYECTBE BOC-
craHoBuTeNs B ypaBHeHusax (1)-(11) tabuuupsl 5 MeHs-
ercsi cumbarHo B ypaBHeHHsX (1)-(18) Tabmuier 6:
1,2,3. U TpeThs u, OYEBUIHO, camas TJaBHAs 0COOCH-

HOCTB pacCMaTpUBaCMbIX peaKqu/'I — BCC OHU KaK TpEX-
CTaJIMHHBIE TIOCTIeIOBATENbHBIE TBEpPAO(ha3HBIE MPO-
LECChl MEPBOro MOPSAKa MOTYT OBITh MPEICTaBICHBI
€IMHBIM OOIMM YpaBHEHUEM
xMn(Fe,Co)Mo(W)Os+xNa,COz—xMn(Fe,Co)COs+
xNa:Mo(W)0;—xMn(Fe,Co)O+xNa:Mo(W)O4+xCO
2+l/202:Mn(Fe,CO)xOy+XNazMO(W)O4+XC02 (18)
KOTOPOE TIOKa3bIBACT, YTO B MPOCTPAHCTBE B3aH-
mozeiicteust Mn(Fe,Co)Mo(W)O4 ¢ Na,COs ckiapi-
BacTCs CJIOKHAsI XUMHUYCCKast O6CTaHOBKa, CBA3aHHas C
nucconuarueit kapoonaroB Mn, Fe u Co ¢ onHO# cTo-
POHBI, U C OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIME PEaK-
usiMu okcuoB Mn(Fe,Co)O ¢ Kuciaopo1oM, ¢ Jpyroi
CTOPOHBL. B pe3ynbTaTte B pearupyromiux CHCTeMax
Mn(Fe,Co)Mo(W)O,-Na,CO3 peanu3oBbIBalOTCS B
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B3aMMOCBS3aHHBIX U IIPOTHBOIIOJIOKHO HATIPABICHHBIX
mpoIiecca — POCT MX Macc 3a CYET MOTJIOMICHUS UMH
KHCJIOpO/ia U3 BHEITHEH cpesl (BO3IyXa) U X yMEHb-
mieHue y Hux u3-3a norepu umu CO,. Haue roBops
MIPOMCXOIHT B3aMMHBIN oOMeH CHCTEM
Mn(Fe,Co)Mo(W)O4 - Na;COs3 u okpy»karomieii cpebt
Maccamu AByX pa3nuyHbIX BemectB — CO; u Oy, ceasan-
HblU C YHUKAIbHIM 3heKmom 8 Xumuu meepoo2o mend,
be3 yuema KOmopo2o Hes03MONHCHb PAYUOHAIbHAS 00pa-
00mKa OAHHBIX MEPMOSDABUMEMPULU RO CUCEMAM U3 MO-
aub6damos _(sorvgppamamos) Mn(Fe,Co) u rapbonama
HAMPUsl U NPAGUILHOE 8e0CHUS CEA3AHHBIX C HUMU AHAU-
muyeckux pacyemos. IIpyu 3TOM MOXKET MMOKa3aThCsl, YTO
BEIIMYMHBI KKYIINXCS CHIDKCHUH TEOPETHIECKUX OTEPh
CO; cucremamu Mn(Fe,Co)Mo(W)O0,-Na,CO; npu ux
TEPMHUYECKOI 00pabOTKe CBA3aHBI C MACCAMHU MOTJIONICH-
HOTO UMM KHCJOpPOJa, ¥ OHU MOTYT OBITh ONpPEACICHBI
JIETKO.

OnHako 3a/1a4a pemaeTcs HeCKOJIbKO nHave. Bonpoc
B TOM, YEMY PaBHBI 9TH BEJIMYUHBI, T.€. 10 KAKOMY U3 IPH-
BEJICHHBIX B Ta0JI. 6 ypaBHCHHI peanu3yOTcsl OOMEHHbBIC
nporeccel B cucremax Mn(Fe,Co)Mo(W)0O4-Na,COs nipu
JaHHOM TEMIIEPATYPHOM PEXUME BEACHUS PECAKLIUH.

OBOCHOBAHUE U BBIBOP YPABHEHMUIA

IMPOTEKAHUA OBMEHHBIX PEAKLIMIA B
CUCTEMAX Mn(Fe,Co)Mo(W)0O,-Na,COs nu
PACYETHI COHEPXAHUA MOJIMBATA
(BOJIbOPAMATA) Mn, Fe, Co B

CUHTE3MPOBAHHBIX ITPEITAPATAX.

IMpoGrema pemaeTcs Ha OCHOBE JIAHHBIX U3MEPEHHIH
Ka)XYIIUXCS MPEeIeTIbHBIX IKCIEPUMEHTAIBHBIX IOTEPh
CO; MeTosoM TepMOrpaBUMETpUH. [IpoHuTIOCTpUpyeM
pelIeHne BOompoca Ha IPHUBEJCHHBIX HIKE B Tab. 7 3Kc-
MEPUMEHTABHBIX KUHETHYECKHX (TepMOTpaBUMETpHUC-
ckux) Martepuanax mo cucremam MnMoOs-Na;CO; u
CoWO,-Na,CO3 B koopauHaTax o,%=T,MHH.

Ta6numa 7

JaHHBIE 0 KAKYIUMCSI IPeIe/IbHBIM dKCIepUMeHTAIbHBIM moTepsiM CO2 B % npu TepMudeckoii 06padorke
cucreM MNMo00O4-Na:COsu CoWOs-NaxCO3

Cricrema MNM00O,-Na,COs t=650°C Crcrema COWO,-Na,COs

t=600°C
T, MUH a,% T, MUH o,%
5 39,89 5 45,85
10 56,83 15 83,79
15 67,96 30 87,59
20 75,85 60 87,62
25 81,70 100 87,74
30 81,80 160 87,78
35 81,76 -

Kak BuaHo u3 gaHHbIX TaOmuusl 7 Ha 25-+30-i Mu-
HYTE 10CJIe Hayala peakiii CUCTEMbI JOCTUTAIOT TEPMHU-
YEeCKH PAaBHOBECHOE COCTOSIHUE, X MEPEX0]l K KOTOPOMY
MOJKHO OITUCATh PAaBEHCTBOM

lim(Am)cozsken= 81,75%, Mn (87,71%,Co) (19)
T—00

JpyruMy cloBaMHM KaXKYIIMECS AKCIIEPHUMEHTANb-
Hele npezenbabie motepu CO,, mo cuctemam MnMoO;-
Na,CO3; u CoWO,;-Na,CO3 coorBeTcTBeHHO paBHbI 81,75
u 87,71% OT UX TEOpPETHYECKUX 3HAUCHHI 1 HE MEHSIOTCS
BO BpeMeHH. VIcX0zs U3 M3JI0)KEHHOTO BBILIE O TOM, 4TO

Ka)XyILIHecs CHWXKEHHs TeopeTndeckux noreps CO2 mpu
0oOMeHHBIX peakisix B cucteMax Mn(Co)Mo(W)O,-
Na,COs; onpenensrorcss BeIMYHMHAMH MacC IOTIIOINICH-
HOTO UMH KHCJIOPOJa, TONpo0yeM HalTH Te U3 peakuuii B
Tabi. 6, KoTopsle AamyT it (AM)cozsken 3HAYCHUS, PaB-
Hble win Onmskue k 81,75 u 87,71% .Pe3ynbraThl cOOT-
BETCTBYIOIMX pacyeToB 1o ypaBHeHusM (1-4) u (16-18)
(Tabn.6) mpuBoAsATCS B TabnuIe 8.

Ta6numa 8

JlaHHBIe 0 pacyeTy KasKyIUXCcsl Npele/bHbIX TeopeTHYeckuX noteps CO2 npu Tepmuyeckoii o6padorke cu-
crem Mn(Co)Mo(W)0Os-Na,COs no ypaBuenusim peakuuu (1-4) u (16-18) (tab.1.6)

VYpaBHeHus peakuuit

Macca xucnopozna
MIOTJIOIIEHHOTO
CHCTEMOH, T.

Kaxxymasicst mpenemns-
Has Teop. noreps CO;
cucTeMoi, %

Teoperuu. Teps-
eMasi CUCTEMOM
macca COgp, 1.

Mn304+ 3Na;Mo0O4+3 CO;

1. MnMoO4+ Na,CO3;=MnO+Na,MoO4+ CO; 0 44 0
1 —

2. MnMoO.+ N32CO3+502—MI'102+ Na;MoOg4+ 16 a4 44-16 .100=63,64
CO, 44

1 —_—
3. 2MnMoO4+ 2NazC03+;Oz— 16 88 88-16 100=81,82
Mn,03+ 2Na,Mo0O4+2 CO; 88

1 —
4, 3MnMoO4+ 3Na2003+502— 16 132 13123—216 100=87 88

16. CoWO4+Na,COz= CoO+ Na,WO4+ CO,

0 44 0

17. 2COWO4+2 Nazcog,%oz:
C0,03+ 2Na, WO+ 2CO;,

88-16

16 88 ——+100=81,82
88




Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #12(28), 201

Lm
7 =T 65

18.3C0WO4+3Na2C03+%02=C03O4+
3Na,WO,+ 3CO;

132-16

16 132 ———+100=87,88
132

Hudpst B Tabnwme 8§ — 63,64, 81,82 u 87,88 kon-
CTaHTBI JUI Pa3IMIHbIX TUIOB PeaKiuii mpeoOpa3oBa-
Hus emecu Mn(Fe,Co)Mo(W)O4 u Na,CO3 3aganHOro
KOJIMYECTBEHHOTO M KAYECTBCHHOTO COCTaBa B Pa3HBIC
MPOAYKTHI MPOIECCOB B 3aBUCUMOCTH OT TEMIICPATyPhI
U XapaKTepH3yIOT TCOPETUYCCKHA BO3MOXKHEIC 3HAue-
HUS KQXYIIUXCA MPEICIBbHBIX JKCICPUMEHTAIBHBIX
notepb CO- ¢ yaeToM BBIIBIEHHOTO B padote 3¢ dexra
B3aWMHOTO MaccooOMeHa CHCTEM
Mn(Fe,Co)Mo(W)0s-Na,COs u okpysKarorieit cpebl.
Omcioda _cnedyem, umo ykasauwHvie yu@puvl uz mao-
Juybl 8 — YHUBEPCAIbHble KOHCHAHMbL MepMozpasu-
MEMPUYEcK020 Memooda anamuza Moaubo0amos u 60.1b-
@pamamoe norusarenmuvix d-snemenmos Mn, Fe, Co
HA_OCHOB8E OAHHbIX NO OOMEHHbIM DeaKyusim 8 cucme-
max Mn(Fe,Co)Mo(W)O4-Na,COs. Onu — mepa xumu-
4ecK020 Kauecmsa smux coedunenui. JIeficTBUTENbHO,
U3 U3JI0KCHHBIX COOOpPaXEHUH HETPYAHO BBIBECTH
CIEAYIONIYI0 (OPMYITY AJS BHIYHUCICHHUS COACPIKAHUS
HMCKOMOTO BEIIEeCTBa — MOJHOAaTa WIN Boib(dpaMara
Mn(Fe,C0) B cHHTE3UpOBAHHOM €ro mpenapare

Am(CO2)kax.npeJ.9KCN.oTeps
n’%_ Ar(n(CO)Z)npe;Tiop.srmTep: *100% (20)

Hwke mpuBOASTCS pe3ysbTaThl MPOBEPKH (PoOp-
mynbl (24) s COWOs no ero naHHBIM, B3STBHIM U3
Tabmun 7 u 8:

0,8175

n.%( COWO4)=22"100=99,91% ,

TOT/Ia KaK XUMHYECKHUIl aHaIIU3 1aeT CoJIepIKaHne
CoWO, B mpenapare 99,31%. Kak BuaHo, cornacue
JIAHHBIX YJIOBJIETBOPUTEIBHOE.

3AKJIIOYEHUME

Hacrosmas pabota BeI3BaHA K XKH3HH IIOTPEOHO-
CTBIO MPAKTUKH — HEOOXOAMMOCTHIO ONTUMH3ALNH XH-
MHYECKHX METOJI0B HJICHTU(QHKALUK MOINOIaTOB U
BOJIb(ppaMaToOB, CHHTE30M KOTOPBIX 3aHHMAIOTCS CO-
TPYIHHUKH JTabopaTtopun «Pusnyeckass XUMHS HOHHBIX
pacIuiaBoB 1 GU3MKO-XMMHUYECKHE OCHOBBI CHHTE3a CO-
e/IMHEeHNH MonnbJieHa 1 BoJb(ppaMa KOHAEHCHPOBAaH-
HBIX cpeaax» Kabapanno-bankapckoro rocyaapcTBeH-
Horo yHuBepcureTta M. X.M. bepbexosa. Otciona u To
BHUMaHHE, KOTOpOe yJenseTcs B Hell mpobiiemam aHa-
mutrdeckoro ompeneneans Mo nu W. Ilpu pemennn
aTOM 3amaun Ha ocHOBe cuctem Mn(Fe,Co)Mo(W)Os-
Na,CO3z meTonmom TepMOrpaBUMETPHH OBUI BBISBIICH
3¢ pexT MaccooOMeHa MeXy yKa3aHHBIMH CHCTEMaMH
U cpellol — sIBJICHHE, YCTAaHOBJICHHE T'eHe3Hca, MeXa-
HHM3Ma €ro TPOsBICHUS U ITyTeH y4era npu uaeHTH -
Kallid MOJIMO/IAaTOB U BOJb(PAMATOB MOJIMBATEHTHBIX
d-3J1eMEHTOB SBUJIOCH LIENBbIO HACTOSIIETO HCCIeI0Ba-
HHs. B paboTe Ha OCHOBE 3aKOHOB TEPMOJMHAMUKH,
KWHETUKH, TOMOXUMUYECKUX PEaKLUil, CTEXHOMETPUHU
C MPHBJICYCHHEM JIAHHBIX BBHICOKOTEMIEPATypHOH XH-
Muu coenuHeHuit Mo u W u mipencraBieHuil Teopun
MOJISIPU3al[i HOHOB 11eJIb 3Ta JOCTUTHYTA. B, yacTHO-
CTH, B HEHl B paMKaX TEOPETUYECKUX IPEICTABICHUN
TEpPMOJMHAMUKN U CTEXHOMETPHH JJAHO TIOJIHOE DHEP-
TeTUKO-XUMHYECKOE ONHCAHUE OOMEHHBIX IPOIECCOB
B cuctemax Mn(Fe,Co)Mo(W)0O4-Na,COz kak xumu-

YeCKHX IPeBpanleHui, K KOTOPbIM, HECOMHEHHO, TIPH-
JIOKUM MIPUHIMIBI M UJIeH TEOPUH KHHETHKH TOCIIEeNI0-
BaTeJbHBIX peakuuii. Ha ocHOBe 3TuX mpeacraBineHuit
pa3paboTaHa MeTOJ0JOTHS OOOCHOBAaHHOTO BBIOOpA
TOW peakiiy, U3 CEPUH OXKHUIAEMBIX IPOTEKAHUSI KOTO-
pOH abCOJIIOTHO TOCTOBEPHO B IAHHBIX (PU3NKO-XUMHU-
YECKUX YCIOBHAX: 9Ta Ta, Y KOTOPOW KaKyIlIHecs mpe-
JeNbHbIe SKCHEepPUMEHTAIbHAs M TEOpEeTHYecKas I0-
tepu CO, coBmamarot. [IpenoxeHsl BeChbMa IPOCTHIC
COOTHOIIIECHUSI 00PabOTKH TEOPETUIECKOTO H HKCIICPH-
MEHTAIFHOTO MaTepHana, a TakkKe HICHTH(UKALMH
MOJMOIATOB W BOJNB()PAMATOB TIONHBAICHTHBIX (-
9JIEMEHTOB.

HexoTopble U3 peakiuyu, THIIA PACCMOTPEHHBIX B
HACTOsIIEH paboTe, HAPUMED, PA3IIOKCHUE BOIb(pa-
MHUTOBBIX KOHICHTPATOB CIICKAHUEM C CO)IOﬁ IUPOKO
HCIONB3YIOTCS B MeTaJuTypruu Bodb(ppama [13]. B To
K€ BpeMs, HACKOJIBbKO M3BECTHO HaM, OIMCAHUE OCO-
OCHHOCTEH peaknnii MOTMOIATOB U BOIB(PPaMaTOB I10-
JIMBAJICHTHBIX O-3JIEMEHTOB ¢ KapOOHATOM HATpHs B
TOM BHIE, KAKOM OHO JaHO B HacTosmiedl paborte, B
Hay4HOH JUTepaType OTCYTCTBYeT. B 3TOM oTHOIIe-
HHUHM TPEICTaBICHHBIA B HACTOAIIEH paboTe MaTepuan
OTJINYAeTCsl HOBU3HOM.
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SOCIO - POLITICAL ASPECTS OF THE UKRAINIAN FOLK SONGS OF THE 15TH - 19TH
CENTURIES.

AHHoOTanus. B HacTosiiiee BpemMsi HallMOHATUCTUUYECKUM PYKOBOACTBOM Y KpauHbl pean3yercs MpoeKT OT-
qyxJIeHus Y kpausbl oT Poccun. [{ist 000CHOBaHUS CBOMX MO3UIINI HAIMOHATIMCTHYECKOE PYKOBOJICTBO Y KpAaHHbI
HCIOJIb3YET HEKOTOPBIC KUCTOPUYECCKUEC)H CcOOBITHS U JIaXKe HApOJHOE TBOPUCCTBO. B I[aHHOfI CTaTh€ MpECaACTaB-
JICHBI PE3YJIbTAThI aHAJIN3a YKPAUHCKHUX HAPOAHBIX NECCH € LCJIbIO BBIABJICHUA OCHOBHBIX TEM U IIOMCKA NIPUMEPOB
HCTAaTUBHOI'O OTHOLICHUA YKPAUHIIEB K PYCCKUM. B NECHAX, ABJIAIOIIUXCA ZLYHIOP'I Hapoda, OTCYTCTBYET IPOTUBO-
IIOCTAaBJICHUEC cyz[e6 1 BpaxJa YKPAanHCKOT'O U pyCCKOT'O HApOAOB, IOTOMY YTO 3TO OBLI OIWH HaponA.

Knroueswvie cnosa: YKPAaMHCKOE NECCHHOC HAPOJAHOC TBOPUCCTBO, HAPOAHBIC NECHU, TEMbI U COACPIKAHNC
HapOJHBIX NIECCH, KHaCCI/I(i)I/IKaLII/Iﬂ HApOJAHBIX IECCH.

Summary: At present, the nationalistic leadership of Ukraine is implementing a project of alienation of
Ukraine from Russia. To substantiate their positions, the nationalist leadership of Ukraine uses some "historical"
events and even folk art. This article presents the results of the analysis of Ukrainian folk songs in order to identify
the main themes and search for examples of the negative attitude of Ukrainians towards Russians. In songs that
are the soul of the people, there is no opposition of destinies and enmity between the Ukrainian and Russian
peoples, because it was one people.

Keywords: Ukrainian folk song, folk songs, themes and content of folk songs, classification of folk songs.

VY HapoIHBIX TECEH HET KOHKPETHBIX aBTOPOB
CJIOB U MY3BIKH, OHH BBICTPAJIaHBI TEMH IMEPEKUBAHU-
SIMU U COOBITHSIMH, KOTOPBIC MIMEJH JIJISl TIPOCTBIX JIFO-
JIel cynpOMHHOE 3HaYeHHE. B yKpamHCKUX HapOIHBIX
MECHSX B IUPUYECKOH (popMe OTpayKeHBI MPAKTHICCKH
BCE COOBITHS €r0 MCTOPHH, HAYMHAS OT MEPEKUBAHUI
TYPEIKO-TaTAPCKOr0 TOJI0HA M KOHYas 00sM3aTeIbHON
PEKPYTCKO MOBHHHOCTHIO. CONHMAIBHO — IMOJUTHYEC-
CKHE aCIeKThl YKPAHHCKOI'O IIECEHHOT'O HAapOIHOTO
TBOPYECTBA COACPKAT MBICIIH, YyBCTBA U HACTPOCHUS
HApOJa, MOPOXKIAEHHBIE OOBEKTHBHBIMU OOCTOSTCIIb-
CTBAMH U SIBJICHHSIMH TPaXKJIAHCKOTO ObITa, 00pHOOI

MPOTUB MHO3EMHBIX 3aXBATYMKOB U HALIMOHAIBHOIO
YTHETEHUSL.

C uenblo BBIABICHUS JaHHBIX AaCHEKTOB HaMU
OBUTH TIPOAHATM3UPOBAHBI TEKCTHI JCBATHUCOT IISITHA-
JIATH YKPAaWHCKUX HApOJHBIX IECEH, CIOXEHHBIX B
YKa3aHHBII ucTopudeckuit nepuon [1, c.5]

B 3Tux mecHsAxX MpaBIWBO TpPECTAaBJICHA XU3Hb
HapojJa ¥ ero MHUpOBOCTIpUsiTHE. TEeKCTHl TeCeH ObLIN
3anucanbl B XIX 1 Hauase XX Beka U3BECTHBIMU YKpa-
HMHCKUMH AEATEISIMU KYJIbTYPBl, IUCATENSIMH U KOMIIO-
3UTOPaMH:

M. MaxkcumoBuuem, B. 3anecckum, H. I'oronem,
M. KocromaposeM, 1. Kymumowm, O. ITore6nén, S.
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Hosunkum, M. Jleicenko, [I. SIBopHMuKUM U 1p.
[2:3:4]

B nmpumeuaHusax K KaKIOW MECHE YKa3bIBAIOTCS
MECTa UX 3aIHCH, KOTOpPBIE IPEACTABIAIOT MOYTH BCE
o0xacTi coBpeMEeHHOW YKpaWHbBI. B aHanmm3mpyembIx
MIECHSX COCPENOTOUYEHA TIIyONHa Pa3MBIIIIICHUH U OT-
KPBITOCTh YYBCTB M HACTPOEHHUM MPOCTBIX >XKUTenei
VYkpauHbl. YKpauHCKHE HapOAHbIE IECHH, IO MHEHHIO
H.B. l'orons, sBAsAOTCS UCTOPUYECKHMH, TaK Kak B
HHUX OTpa)kaeTcsl cojepxaHue 3Mmoxu. OHU BEIPaKaroT
00001mEHHOE MHEHYE JTI0/Ieil Ha KOHKPETHBIE COOBITHS,
B JIMPHYECKOH (popMe OTpaskaroTcst IyMbl, HACTPOCHHS,
HaJIeXkK bl U COLIMAIIBHO — NOJTUTUYECKHE OTHOIICHUS.

Haubonee sipko BbIpaXCHHBIMHU COIMAIBLHO — TIO-
JIMTUYECKIMH aCTIeKTaMH YKPaWHCKHX HapOJHBIX Tie-
CEH SIBIIIIOTCS: TYPELKO-TaTapCKue Habern, yroH IIeH-
HBIX B HEBOJIIO, MPOJaka JI0/IeH B paObCTBO; Kazalkue
TIECHH; TIECHU O YXU3HH KPETIOCTHBIX KPECThIH; IIECHU
0 TepOMYEeCKOW  HAIHMOHAJIHHO-OCBOOOIUTEIHHOM
00pb0E IPOTHUB MOJIBCKUX 3aBOCBATENCH; pEKPYTCKUE U
COJIIATCKHUE MECHHU; «3apOOUTUAHCKHE TICCHU» U TIECHU
o Tsokénoit none umMurpanToB B Kanane, AMepuke u
I'epmanuu. Cpeny TMOYTH THICSYU MECCH HET TaKUX, B
KOTOPBIX OBl OTpaXkalach BpaXk[Ia YKPaWHIICB U pycC-
CKHUX, TaK KaK y HHX TOrJa ObUIa ofHa 0o0Iias cyan0a,
oIHa o0mIas cTpaHa U 3T0 OBLIT OJMH HAPOJ — MO IaH-
Hble Poccuiickoit UMnepun.

Tabmuma 1.
Pacnpenesienne yKpanHCKHX HAPOJAHBIX MeCeH M0 OCHOBHBIM COLHAILHO-TIOTHTHYECKHM KaTero-
pHUAM.
HaumeHnoBaHnue kareropuil HapOAHBIX MECEH Uucno me- | B mpoueHrax k
CeH o0memy umciy
Typenko-Tatapckue HaOCTH M YBOJ INICHHBIX B HEBOITIO 37 4
Kasankue necan 216 23,6
[lecHu o TSHKENTOM KU3HU KPENOCTHBIX KPECThSH 133 14,5
PekpyTckue U conarckue necHu o ciyxoe B Poccuiickoii napckoit apMun 286 31,3
«3apoOuTUaHCKHE IECHU» U ITECHU O TSKEJION J10JIe YKPAaUHCKHUX SMUTpaH- 134 14,6
toB B Kanazne, Amepuke u I'epmManHuu
Jpyrue necuu 109 11,9

Pas0oiinnueckne Haberwm KpBIMCKHX TaTap Ha
YKpauHCKHE TOpoJa U CEla COMPOBOXKIAIHNCH MOXKa-
pamu, rpabexamu, YTOHOM B IUICH MOJIOJBIX U TPYIO-
CMOCOOHBIX FOHOIIEH U JIEBYIIEK C TIOCIEAYIONIEH Mpo-
Jakel ux B pabCTBO:

«3axxypminack YKpaiHa, 0 Hirjie IpoKUTHA

[eit BuTONITaNa OpJa KIHBMHU MaJICHBKIl JIITH.

Oif MaJIeHPKHUX BHTOIITAJIA, BETUKUX 3a0paia,

Haszan pyku noctsrana, min xaHa morHanay [ 1, ¢.25]

HapopHsle iecHH PO TYypPeIKo — TaTapcKyro He-
BOJIO TIPOHU3aHBI OTPOMHON JIOOOBBIO K POJHOMY
Kparo, IIOCTOSTHHOM HaJ1eX101 Ha BO3MOKHOE COEIIIHE-
HUE CO CBOEU CEMBEN:

«MolI0 IIBOHBKY TaTapy B3sUIH,
TaTapu B3sutn, Typkam npoaanu» [1, ¢.37]

C TOYKHM 3peHUs HApOAHON MOpaiH IpelaTeib-
CTBO WJIM JaXK€ yTpaTa CBSI3U C POJHBIM KpaeM — 3TO
OoJibllIOE TIPECTYyIIEHHE, KOTOpoe He mpolnaercs. B
COOTBETCTBHH C HAPOJIHBIMH IPEJCTABICHUAMH, JTaKe
Marth He JIOJDKHA IPOCTHUTH JI0YEPH, 3aXBaYCHHOH B TYy-
PENKHiA TUIeH, TOTO, YTO OHA «IOTYPUYMIIACh) U 3a0blIa
CBOIO POJMHY. 3/1€Ch YMECTHO BCIOMHHTH [ anuiiko —
BospiHCKYIO JTereHay: dydine B CBOCH 3emile MoTno-
HYTb, 4€M B 4y>KOH MPOCIIABICHHBIM OBITh.

BwMecte ¢ 3THM, B YKPaUHCKUX HAPOAHBIX MECHSX
HAIIUTO OTPaKEHHE U OCYXIEHHUE IPEIaTeILCTBA, B TOM
YHClle W NPeNaTeNbcTBO CBOMX CaMUX OJM3KHX POjI-
CTBEHHHMKOB. BO MHOTHX IECHSIX OCYKIaeTcst IpoJiaxka
OTIIaMU WJIM OpaThsiMH CBOMX jJouepeil u cecTép B Ty-
perikoe paOCTBO: JIydlle B POAHOM Kparo MOTHMOHYTS,
4eM OCTaThCsl )KUBBIM B TYPELIKOH HEBOJIE:

«O¥ cTiii e TH, MUIIUE Opate, He XKYPBICS
Ska xkpacHa TypeuunHa — moAnMBUCA
JloOpe x T0O1, MuTHii OpaTe, TOBOPUTH
Komu meni B TypeddunHi TSHKKO KuTuu». [1, ¢.39]

OueHb 00JIBIIOE BHUMAHKUE B YKPAHHCKOM IT€CEeH-
HOM HapOJHOM TBOPYECTBE YACNSAETCS KazalKou
JKH3HH U OTBKHBIM Ka3akaM Kak OopIiaM MpOTHB HHO-
3eMHBIX 3aXBAaTYMKOB M MAHCKOH dKcmryaranuu. Oco-
OyI0 pOJIb B HICTOPUH YKPaWHBI CHITpaiia 3armopoKCcKas
Ceup, Tak KpacoyHo omnucaHHas B noectd H.B. I'o-
roist «Tapac Byne6ay». IIpo 310 yOemurenpHO paccka-
3BIBACTCS B HAPOJIHBIX MECHSX, B KOTOPBIX BOCIICBACTCS
MY’KECTBO M T€POUCTBO 3AIIUTHUKOB POJHOU 3EMIIH.
OCHOBHBIM TEpOEM 3THX TECEH SBISACTCS OTBaYKHBIN
Ka3aK, YeJIOBEK C Pa3BUTHIM YYBCTBOM Tpa)KIaHCKOMN
OTBETCTBEHHOCTHU, TOTOBbIN OTJATh AaXKe *KU3Hb 3a Po-
nuHy. OCHOBHOM 4epTOl repoeB TaKMX KazallKuX Iie-
CEH SIBJIIETCS CBOOOIOII00NE U HEHABUCTh K JIIOOOMY
YTHETEHUI0. DTHU TMECHU OXBATHIBAIOT 3HAYUTEIHHBIN
ncropudeckuii nepuox, BmoTh 10 XVII cronerus.
Kasankue mecHM HauWHAIOTCSI C BOCIIEBaHUS OOEBBIX
II0XO/I0B Ha BOMHY C TYypeUKO-TaTAPCKUMHU 3aXBaTUH-
KaMH, C HECCHHsI OXPAaHHOW CITY>KOBI U IOATOTOBKHU K
3ammre Pomuapl. Ocoboro BHUMaHHS U OaroJapHO-
CTH YIOCTAaWBAIOTCS B HAPOJHBIX TECHAX OTIHI H Ma-
Tepu, OJIATOCIOBIISIONINE CEIHOB Ha OOPHOY ¢ Bparamu:
«KTO CBIHOB MMeeT M XJIeOOM KOPMHT, TOT TaKkKe U
JIOJDKEH MX K BOIHE TOTOBHTHY [1, ¢.56].

MHOro0 TieCeH MOCBSAIIEHO MaTepsM-BIOBaM, KO-
TOpBIE BHIPACTUIIM CBOMX CBIHOBEH M 0JIArOCIOBUIIN UX
Ha 00pBOY € TypeIrKO-TaTapCKUMHU 3aXBaTYMKaMH, HO
HE OXIAIKCh UX ¢ Toist Opanu. MIMEHHO ¢ cornacus
TaKUX MaTepe-IaTPHOTOK CHIHOBBSI BEIOMPAIOT IIOJI-
HOE TPEBOI U MYXeCTBa Ka3alKoe )XUTbE. B necHsx va-
CTO HCIIONB3YeTCs THUIepOOiIa Uil U300paXkeHus 00-
pa3a MyKECTBEHHOrO Ka3aka, MpE3UpaIolIero He
TOJILKO TYypKa, KPRIMCKOI'O TaTapHHA, IIUISIXTHYA, OypU
W HEBCTOJbI, HO M caMy cMepTh: «BiH B3sB co0i 3a
JKIHOUKY Ta KPYTYIO MOT1UJIOuKy» [1, ¢.106].
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Bonbmoe 4mcno meceH MOCBAMICHO JTHKBHIAIAH
3anopoxckoit Ceun. B OCHOBHOM 3TO TpYCTHBIE
MIECHH, TaK KakK IO BEJICHUIO VIMIepaTpuIlpl Ka3alKue
CTapIIMHBI TOXYYWIN ABOPSHCKHUE 3BAHUS, IPEBPATH-
JIACH B TIOMEIIUKOB, a PAIOBHIC Ka3aKH CTAIN KPEIIOCT-
HeIMH. B mecHe «ColOpanuce Bce Oypiakm» Hapo[ ce-
TyeT Ha TO, YTO CTapUIMHAM JOCTAIOCh 3€MJIH OT Kpas
JI0 Kpas, a PAJOBOMY Ka3aKy CTOJIEKO 3€MJIH, YTOOBI
MOJKHO OBLIO €ro MOXOpoHHTh. Tskénas u neceH. Hc-
TOPUYCCKUM SIBJISICTCS TOT (PAKT, YTO paboTa Ha IMoMe-
iMKa BMecto 2-3 aHei crana mectuaHeBHoi. Hapon-
HbI€ TIECHH JTOTO MEPHOJAa PEATUCTUYHO OTPa3UIU
THET TIOMEIINKOB W BO3pACTaHHE HEIOBOJBCTBA Kpe-
cthstH («Oif y Henimo paHeHpKo»). Hapos B cBoux mec-
HSX BOCIEBal OOpbOYy NPOTHB KPENOCTHOTO IIpaBa,
MIPOCIIABIST PYKOBOAUTENEH TMOBCTAHYECKOTO IBIDKE-
U JosOyma, Kapmemoka u raiimamMmakoB, KOTOPBIC
OBUTH 3aIIMTHUKAMH YTHETEHHBIX KpecThsiH: «Oi
XO/iMO, TaHe-OpaThl, B CTENm Ta B raimamakm» [l,
c.228].

Pabora sro/ieit Ha caxapHbBIX 3aBOJIaX, MEJIbHHIIAX,
IypaidbHAX, OpOBapHAX, OCBOOOXKIEHHBIX OT IIOMe-
IIMYbHA 3aBUCHUMOCTH, MPAKTUYECKH HUYEM HE OTIIU-
YaJcs OT TPyAa KPETIOCTHRIX. B HapOIHBIX MECHIX BBI-
pakaeTcs CUMIIATHS TeM, KTO OeKal OT HECTEPITUMOTO
rHEéTa TTOMEIIUKOB B 3amoposkckue crenu u beccapa-
omro.

YcTaHOBIICHHE TAPCKAM PEKHMOM 003aTEINbHON
BOMHCKOM NMOBMHHOCTU Ha YKpaWHE BO BTOPOM MOJIO-
BuHe X VIII Beka nosnexio 3a co0oi MosiBJICHUE OOJIb-
IIOTO KOJIMUECTBA PEKPYTCKUX U COJJATCKHUX TMeceH. B
MepBble TOABl BBEIEHUS BOMHCKOW MMOBHHHOCTH
ciyx0a B apMuH ObliIa MOKU3HEHHOH, a B koHIe X VIII
CTOJIETHS — ABAALATUISATUIIETHEN U TOJIBKO BO BTOPOt
nonoBuHe XIX Beka cokpamiena g0 10 jer. B necusax
BEIpa)kajach HaJe)KIa Ha BO3BpAIICHHE JOMOH, Ha
BCTPEUY C POAUTEISAMHU U OJM3KUMHU JIIOJIBMH, CO3JIa-
Basicst 00pa3 BEUHOU CITY>KOBI M BEUHOU Pa3IIyKH, TIad
pomuteneir o cyap0e peKpyTOB, KOTOPHIX XOPOHHMIH
MPaKTUIECKH «3aXuBO». Cympba KOBHEPOB, TO €CTh
MPU3BIBHAKOB aBCTPUICKON apMuH, MPAKTHYECKH HU-
9YeM He OTJIMYaNach OT CyJb0bI COJIAT POCCUICKON ap-
Muu. ' pycTHBIE U jkallo0HBIE, KAK CaMO TOPe, IECHHU OT-
pajkany OCTpBIE COLMANbHBIE NMPOOJIEeMBI, OecrpaBue
MPOCTBIX JIIOJIEH, JKECTOKOCTh MpEJCTaBUTENIed Iap-
CKOM BJIaCTH.

PexpyTurHa npecTaBisiiach B MECHIX Kak TSDKE-
JIOE COLMAJIbHOE 3JI0, COMPOBOXAAIOLIEECS IOJKY-
MaMu, B3SITOYHMYECTBOM, KOPPYIUHUEH, HapyLIEHUEM
3aKOHOB W HecmpaBenBocThi0. Ciry:k0a B HapcKoit
apMuu OblIa Ha TPaHH BO3MOXKHOTO: «OH SIK TKKO
KaMiHb TPHU3TH, TaK TSDKEHBKO B BIHCKY XuTh». Pe-
KPYTCKHE W COJIIATCKHE TIECHU HAMOJHEHBI TOpPEeM U
CTpaJlaHUsIMU, OOJIbI0 U OTYASIHUEM, CIIE3aMU U CKOP-
6n10. OOpa3 caMoil TOpOry, Mo KOTOPOW BEAYT HOBO-
OpaHIIeB, MPEACTaBIEH B TECHIX KaK IIUPOKasi, TPHU-
youTas, 4€pHBIM MIOJKOM TIEpEeBHTas, Cle3aMHu IPH-
yauTasi, KotTopas uIET Yepe3 ryCTol TepeH U TOPbKYI0
MOJIbIHB. JIGHTMOTHBOM BCEX COJIATCKUX MECEH SIBJISI-
€TCsI PUHYIUTEIBHOCTh COJNJIATCKON CIyXKObI, HACH-
ne HaJ yenoBekoM. JlonroseTHsis cinyx0a B Iapckon
apMHH CPAaBHUBAETCS C TYPELIKUM ILJICHOM:

«BriBenu Hac, bor Bcemorymuit
N3 gyxOuHBI Dan€Ko.
W3 HeBonM TypeukoH,

U3 cyx0681 apckoii» [1, ¢.333]

B »T0i#1 mecHe npeacTaBIeHO 00IMECTBEHHOE MHE-
HHUE TIPOCTHIX JIIOACH OTHOCHTENBHO IapcKoi (1ecap-
CKOIf) BIIaCTH, KOTOpast ABJSETCA, 10 UX MHEHHIO, TIPU-
YHHOM HapoJIHOro rops. B HapoIHBIX MECHAX HE yKa-
3bIBaJIOCh Ha TO, YTO Takas [MOBHHHOCTh Hajaraiach
TOJIBKO Ha YKPAaMHCKUX KPECThsH U Ka3akoB. Taxoit mo-
BUHHOCTBIO OBLTH OOpEMEHEHBI BCe KPECThSHE POCCHUI-
CKOM uMInepuu, 6e3 UCKITIOUSHHS.

Oco6oe MecTo B YKpAaMHCKHX HApPOIHBIX ITECHIX
3aHMMAIOT YyMalKye necHU. Yymalkuil IpoMbICell Ha
YkpanuHe U3BeCTeH C aNEKON TPEBHOCTH, HO HANOOIb-
mee pa3Buthe nonyuws B XVIII cronerun. Yymaku
TOPTOBAJIH PHIOOH U COJIBIO, 32 KOTOPOH €37IMIN Ha BO-
nax Kk YépHnoMy u AzoBckomy MopsMm U Ha [on. s
6OJ'H>IHI/IHCTBa YYMAaKOB 3TO ObLIa HE TOJBKO JaJIbHAA
Jopora, HO ¥ O4YeHb onacHas. B mensix OezomacHocTh
YyMakl OOBEAMHSTUCH B OOJIBIIUE TPYIIBI (ApTeiH),
BBIOMpAJIH U3 CBOEH Cpe/bl Ha BpeMs T0e310K aTaMaHa,
KOTOPBII XOPOILIO 3HAII TOPOTY U MOT PYKOBOAUTE 000-
poHoOi1 0603a.

Hamnydmmmy TOMOIIHMKAMH YyMakoOB B HX
TpYZIHOH cyap0e OBUTH MIECHH, B KOTOPBIE OHH BKJIA/IbI-
BaJIM CBOM MEUTHI M HAACXKIbI. B conepkanny 3Tux me-
CEH IIPEJCTABJICHBI pPa3HbIE 0OCTOATEIHCTBA, B KOTO-
pBle TONagany YyMakd B IIEPUOJ CBOEH PUCKOBAaHHOU
pabotel. TpyaHOCTH, HEB3TOIbI M IPUKITIOYCHUSI 1ajTh-
HHUX MMOC3/I0K CBA3BIBAIOTCA C HANMAACHUAMU TaTap, pa3-
OOIHMKOB H Pa3JINYHOTO POJA «JOOBITINKOBY, C XOJIO-
JIOM, Oole3HAMH M MajexoMm ObikoB. Ocoboit Gmaro-
JapHOCTU B TMECHAX YAOCTAMBAKOTCA YMHBIC U
OTBa)XHbBIC aTaMaHbl, IPOCTHIC JIFOAH, KOTOPBIC KCHUIAT
B KOPUYME IIbSIHBIE» U T€, KOTOPbIE TOTOBBI ITOJICITUTHCS
C YyMaKaMH I0CJIeHEl BA3aHKOH COJIOMBI B OOMEH Ha
Bcnamky 3emin. OTMeuaeTcsi Tak ke, YTO YyMankuM
MIPOMBICIIOM KPECThSIHE 3aHMMAOTCSl HE IO J0Opoit
BOJIE, & C LIEJIbIO YIUIATHTh HETIOCHIIbHBIC HAJIOTH ¥ IS
9TOTO OHU MIYT B JaibHIOW fopory B KpeiM,Ha JloH
B Mosnasuto:

«He xomunu © MBI IO THM J0pOTaMm,
Sk 6u Oyno yum omnatutbes» [1, ¢.554]

B HapoaHBIX mecHsAX ¢ OONBIION TPYCTHIO MOKa-
3bIBACTCA, YTO YyMalKUC JKEHBI OCTAIOTCS C JCTbMH B
mycToit xare 6e3 enpl u coiad. KpoMe Toro, B mecHsx
YKa3bIBAETCS, YTO KPECThSHE 3aHUMAIOTCS YyMAalKuM
TIPOMBICIIOM, YTOOBI YHTH OT MAHIIUHEI.

bnusku no cozxepikaHHIO K YyMalKUM HECHSAM U
necHu npo OypsakoB. Kak u B pycckux HecHsX Ipo
OyprakoB, B YKPaMHCKHX TaK )K€ YKa3bIBarOTCS NpH-
YHUHBI ITOABJICHUS 3TUX J'[IOJICﬁ, CBS3aHHBIC C HHmCTOﬁ,
IIOMCUINYbUM THETOM H JIMYHBIMUA O0CTOSATEIHCTBAMMU.

Bonpmoe gucio neceH MOCBSIMIEHO «3apodiTyaH-
ckoi» Teme. begHoe cyniecTBOBaHHE W TOJOJ THAJIU
HapoJ Ha 3apabOTKM JaJieKo OT JoMa. [ pyCTHBIM CBH-
JETEeIbCTBOM OE3MCXOJHOCTH SIBIAIOTCSA TIECHH PO
SMUrPALUIO YKpauHIEB B KoHIle X 1X Beka B AMepUKy.
MHorue Ha/iesuIuCh Ha TO, YTO CMOTYT 3apaloTath Je-
HET U BepHYTbcs JoMOi. BMecTo oxknaaeMoro cuactss,
MoE€TCs B NECHSX, MPHIILIO TITyOO0KOe pa3oyapoBaHKe B
«aMEPHKAHCKOM pae». MHOrue MOoJIydiiIn «Ie Tipii
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3NHATHIY, TOKENBIN TPy Ha KaUTAIUCTa, TPAaBMbI HA
maxTax u ¢abpukax:
«Ofi po0iro 51, MOsI Mamo,
SIk B IeHb, Tak 1 B HOYI
He moxy cu gopobutn
Ha xmmi6a xycogox» [1, ¢.519].

Hapon npoknuHaeT «HeBIOOHY AMEPHKY», B KO-
TOPOW KHU3Hb «TaKa KpacHa, sK TpaBa B MUBHUI». C
TPYCTBIO TOBOPUTCS B TNECHAX MPO HECOBIBIIMECS
HAJICXK]IBI 3apabO0TaTh HA «400OTU-CATTBSHIN U «OHYY1
3 kuTaiikuy. He corimacHbl OTIyCKaTh CBOMX MYKeil Ha
3apabotku B Kanamy u 5kE€HBI 3apOoOUTYAH:

«Kinko mMos moporasi, mo Oynem poOuTn
A 3aranas #itu B Kanany, a Tebe nummTy.
He iinm , myxy, no Kananw, He #inun 6imyBaTH,
MeHi TsSKKO caMiCiHBKiH miTu TomyBat» [1, c.652].

Hurne 3apobutdyan He XAYT C PacpoCTEPTHIMH
pykamu. B ofHO# U3 IeceH paccKka3biBaeTCs KakK BCTpe-
qaroT 3apoburdaH B ['epMaHum:

«[Tpuexamu no 'amOypry, a TyT HeOE3MEUHON,
Y T"'amOypry mo0pi jroau
Ta it 10Ope HAC paasTh:
BinOuparoTh BiJ HAC TPOIII — Ta ¥ Jaiti MPOBaIsSTh
[1, c.653]

Oxa3zaBmuch Ha YyKOMHE, YKPAUHIEI OIIYIIAIOT
ce0s IpUHAIeKAITIMHE K O0JBIIOMY PYCCKOMY MUPY:
«AMepuka, AMepuKa, sika Thl HeBI0OHa, pOOUTH B TOO1
PYCBKHI Hapoq, sK Tasg Xynobay», win «lIpomagaiire,
oOpi JIIOAM 1 THI pyChKHiA Kpato, bo 5 iny no Kananmn,
3 Tebe Buctymnaio». B necue «llomoru, ['ocrioau, mo-
Moru» Oe3bIMSIHHBIA aBTOp 3aknuHaeT: «He xomu B
Amepuky, ken He ecu OnaszeHs!» (OmakeHHsIH) [1,
€.656]

BoiBoa. Pa3zHooOpa3Ha W Hewcueprmaema Tema-
THKa YKPaWHCKWX HApOIHBIX TMeceH. TallaHTIMBBIN
HapOJ He OCTaBHJI 0€3 BHUMAHUS OCHOBHBIE ITPOOIIEMBI
1 aCHEKTHI CBOEH XHU3HM, MHOT00Opa3Ho U €€ XyqoxKe-
CTBEHHOE OCMBICIICHHE. | €HHaIbHOCTh HAPOJHBIX ITe-
CEH IIPEACTABICHA HE TOJIBKO TTyOOKHM ITPOHUKHOBE-
HHUEM B CaMy CYTbh )KU3HH HapOZa, HO M TEM, 4TO HX aK-
TYalbHOCTb BBIXOJUT 32 TPaHHULBl 00O03HAYECHHOTO
BpeMeHU. OHH MPOXKUIM CTONETUS U OCTaHyTCA B Ia-
MSTH HapOJHOM emmé Ha MHOTue Beka. HapomHbie kK00-
3apH U3 cela B CeJI0 HeCJIU 3TH MECHHU, BOCTIEBas MYy»Ke-
CTBO TIPOCTHIX JIIOJIH B OOpb0E ¢ TaTapamu, TypKamu,
MOJIIKaMH, aBCTPUIHIAMH, HO HE OBLIO IECEH Ipo
BpaXXIy YKPawWHIIEB W PYCCKHX, YTO OBUIO OBI, HECO-
MHEHHO, IPUSTHO COBPEMEHHBIM YKPaUHCKAM HallHo-
HaMCTaM, 100 3TO OBUT OJMH HApOJ M OJHA CyAbOa.

Cnmcok aureparypbl:
1. VYxpainceki HapoaHi micHi. Kuis. 1967.

2. Kymum II.A. Xyrtopckas mo33usi. CaHKT
IetepOypr, 1882
3. MaxkcumoBu4 H.B. XapakTepucTuKa

MY3bIKaJIbHBIX 0COOCHHOCTEN MaJIOPOCCUHCKHUX JyM U
IeceH, MCIOMHEHHBIX ko03apéM Octamom Bepecaem».
1873.
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