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Abstract

The formation and localization of soluble phenolic compounds (bioflavonoids) in medicinal plants of the
genus Dioscorea were studied. Intact plants Dioscorea nipponica Makino and induced on their basis microclones
have a high ability to biosynthesis of various phenolic compounds. Organospecificity to the accumulation of pol-
yphenols, characteristic of the intact plant, is maintained in vitro, but to a less pronounced extent. For Yam the
most stimulating activity to induce the formation of microclonal possessed a synthetic drug with cytokine activity
- Dropp, with the increase of the concentration of drugs in the nutrient medium increased the multiplication factor
and the biosynthesis of polyphenols in microclone. Biochemical data are confirmed by histochemical studies. Bi-
oflavonoids in plants of Dioscorea were localized in epidermal, parenchymal and conducting tissues (in cell walls,
intercellular spaces and epiblasts).

AHHOTAIUSA

Wzyuanu oOpazoBaHue U JIOKAIN3AIHMIO PACTBOPUMBIX (PEHOIBHBIX COeANHEHUH (0o IaBaHOM IBI) B JIeKap-
CTBEHHBIX pacTeHusix poaa Juockopen. MHTakTHBIC pacTenus Dioscorea nipponica Makino u uHayuupoBaHHbIC
Ha WX OCHOBE MHUKPOKJIOHBI 00JIaIal0T BBHICOKOH CIIOCOOHOCTBIO K OMOCHHTE3Y Pa3sHOOOpPa3HBIX (PEHONBHBIX CO-
eauHeHMH. OTMEYeHHas! OPraHOCIICI(PUIHOCTh K HAKOIUICHHIO MONU(EHONOB, XapakTepHas Ui HHTaKTHOTO
pacTeHHsI, COXPAHIETCS U B YCIOBHSX iN VItro, HO B MeHee BhIpaXXeHHOM crernenn. [yt tnockopen Hanbobiei
CTHUMYJIMPYIOIICH aKTUBHOCTBIO K HHIYIIMPOBAHUIO 00pa30BaHUs MUKPOKJIOHOB 00JIaai CHHTCTUICCKHUN TIpera-
paT ¢ UMTOKMHOBOW aKTUBHOCTHIO - J[por, ¢ yBelInyeHneM KOHIIEHTPAIMK KOTOPOTO B MUTATEIBHOU Cpe/ie yBe-
JIMYMABAJICA U OMOCHUHTES HOJ'II/I(I)GHOJ'IOB B MHUKPOKJIOHaX. Buoxumnueckne JaHHBIC HAXOAAT NOATBECPIKIACHUC ITPU
THCTOXUMHUYCCKHUX HCCIICAOBAHUAX. HOJ’H/I(l)eHOIILI B paCTCHUAX NJUOCKOPCH JIOKAJIU30BAJIMCH B MMUACPMAJIbHBIX,
MapCHXMNMHBIX U TPOBOJAAIMINX TKAHAX (B KJICTOYHBIX CTCHKAaX, MCXKJICTHUKAX 1 3HI/I6J’IaCTaX).

Keywords: phenolic compounds, flavanes, flavanols, localization, Microclonal reproduction, Dioscorea
nipponica Makino.

KuroueBblie cj10Ba: (heHONBHBIE COCTUHEHMSI, (hIaBaHbl, (pIaBaHOIBI, JIOKATH3AIMS, JUOCKOPEs] HATIIOH-
CKast, MUKPOKJIOHAJIbHOC Pa3MHOXCHUE.
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CoxpaHneHnue OHMOpa3HOOOpa3usi PaCTEHHWH W CO-
37aHUE TEHETHYECKUX 0AaHKOB iN Vitro sBiseTcs oqHuM
N3 MNCPCHEKTUBHBIX HaHpaBﬂeHI/lﬂ 6I/IOT6XHOHOFI/II/I.
Brarogapst KJIOHaIbHOMY MHKPOPa3MHOMXKEHHIO BO3-
MOKHO TOJy4aTh B KpaTyaIiine CPOKU pacTeHHs-pe-
TCHPAHThl TCHETHYECKH WICHTHYHBIC UCXOIHOMY HH-
TaKTHOMY PACTEHHIO, YUCICHHOCTh KOTOPOro Maja
WITH HAXOAUTCS HA TPAHU TIOJTHOTO MCYE3HOBCHUSI, YTO
MO3BOJISIET COXPAHATH [[CHHbIE JIEKAPCTBEHHBIE PACTe-
HUSI B €CTECTBEHHBIX apeajiax npouspactanus. Kpome
TOT0, COXPAaHEHUE PACTUTENILHBIX PECYPCOB B OaHke iNn
Virto mgaer BO3MOKHOCTH W3ydYaTh pPACTCHHS-pere-
HpPAHThI B Ka4€CTBE UCTOYHUKOB BTOPHUYHBIX MeTabo-
JIATOB, KOTOPLIC ABJIAIOTCA HEHHBIMH 6I/IOJ'IOFI/I‘-ICCKI/I
AKTUBHLBIMU BCUICCTBAMH, HIUPOKO MNPHUMCHACMLIC B
(hapMaIeBTHYECKON MPOMBIIUICHHOCTH. DKCIIEPUMEH-
TaIbHO YCTAHOBJIICHO, YTO HE TOJBKO KAJUTyCHBIE KYITb-
TYpPBL, HO ¥ MHUKPOKJIOHBI COXPAHSIOT CIOCOOHOCTD K
CHHTE3y BTOPHYHBIX COCJMHECHH, B TOM YHCIe U (e-
HOJIBHOM TPUPO/IBI, KOTOPHIE XaPAKTEPHBI [T HHTAKT-
HBIX pactenuii [1, 2]. JlanHOE Qu3HoNOrnIeckoe cBoii-
CTBO sIBIIsieTCS1 0A30BOM OCHOBOW ISl HCIIOJIb30BAHUS
KJIETOYHBIX KyJIbTYp iN Vitr0 1 MUKPOKJIOHOB IIPH MPO-
BE/ICHHU UCCJICJIOBAaHUN B KAueCTBE MOJENbHBIX 00b-
€KTOB.

OpHOM U3 MEePCEeKTUBHBIX M MHTEPECHBIX KYJb-
Typ A U3Y4YEHHS BTOPHUYHOIO MeTabonMu3Ma, Kak B
HHTaKTHOM PacTeHHH iN ViVO, Tak u B KyJIbType in Vitro
SBJISETCS] ANOCKOpesi HummoHckas (Dioscorea nippon-
ica Makino). OcoOeHHOCTH BTOPUYHOTO MeTaboIH3Ma
U CIIOCOOHOCTh K 00pa30BaHMIO BelleCTB (hEHOILHOM
NPHUPOJBI, 00YCIaBINBACT IUPOKOE TEPANICBTHUECKOES
JeHCTBHUE KCTPAKTHBHBIX BEIIECTB AUOCKOpeH. Pacre-
HHe 00JIaIaeT MPOTHBOOIYXOJIEBBIM [ISHCTBHEM, CHH-
JKAeT COJIepIKaHKE XOJIeCTePHHA B KPOBH, a TAKXKE YCH-
JMBAET YCTOWYMBOCTD K NIEHCTBHIO CTPECCOBBIX abMO-
THYECKUX M OMOTHYCCKUX (HAKTOPOB OKPYIKAIOIICH
cpensl, 001a1aeT UMMYHOMO/TYJTUPYOIIAM H ISPMaTo-
TOHUYECKHM CBOWCTBOM [3].

B MenuiuHe, B TOM YHCIE M BETEPUHAPHON HC-
nose3yroT npenapatsl «llomucnonun» u «Jlnocmo-
HUH» U TEpamud U MPO(QUIAKTHKH aTepOCKIepo3a
COCYZIOB TOJIOBHOTO MO3Ta M CEPICYHO- COCYIHMCTOU
CHCTEMBI B COYCTAHHH C THIIEPTOHUYECKON OOJIC3HBIO.
[IpemapaTbl Ha OCHOBE JHOCKOPEH CIIOCOOHBI YMEHbB-
IATh TUTIEPXOJIECTEPHUHEMHIO U OTI0KEHHE JIHIHIOB B
apTepHabHBIX COCY/aX; YBEIHMYMBAET COOTHOILCHHE
JICHUTHH/XOJECTEPHH, MOHIKAIOT apTePHAIbHOE JaB-
JieHue, yiydiaeT GYHKIUIO CepIa, PACIIUPSET epH-
(epudeckie CoCyIbl, 3aMeUTACT yIIbC, YIIYOIAeT Abl-
XaHHe, yIy4llaeT IPOBEAECHUE UMITYJIbCOB K CEPALLY 110
Oy>KIaroleMy HEpBY U 001aJal0T XOJTUHOMHUMETHYC-
CKUMHU cBoiicTBaMu. CYIIECTBYIOT CBEJCHHS, YTO JIHO-
CKOpesi TAKXKE UCTIOJIB3YETCS ITPH JICUCHUHN PEBMATOM-
HBIX apTPUTOB M HOJATPBL

[Iupokoe npuMeHeHHe MOIU(EHOIOB B hapma-
KOJIOTUM B KauyeCTBE OHMOJIOTUYECKH AKTHBHBIX Be-
[IECTB OCHOBAHO HA UX CIIOCOOHOCTH K OKHCIICHHIO C
o0pa3oBaHNEM XHHHBIX (OPM, YTO 00yCIIaBIMBACT UX
rernaTonpoTeKTOPHbIC, HEHPOPETyIATOPHbIC, KAITUIIs-
POYKpEIUISIOLINE, KEeTIECTOHHbIE U MPOTHBOOITYXO0JIe-
Bble cBO¥cTBa [4]. OgHako MaHHBIX 00 0Opa30BaHUH

(eHONBHBIX CcOemMHEHHIT B pacTeHmsix poxa Di-
0sScorea HEMHOTO, a CJIOXHOCTh (HYU3HOJIOTO-OHOXH-
MHUYECKUX IPOLECCOB, MPOUCXOSAIMIUX B PACTEHUSIX
JIMOCKOPEH, B TOM YHCJI€ U B YCIOBHX iN Virto, ocra-
€Tcs elle HEJ0CTaTOYHO U3YUEHHOM.

Kpome Toro, mccnenoBaTenu CTaJKUBAKOTCS C
PsLIOM TPYIHOCTEH MPHU BBEACHHUH B KYJIBTYpY iN Virto
pacTeHUi C BBICOKMM COJEp)KaHHEM MOJH(EoIIoB, a
MHUKPOKJIOHAJIFHOE Pa3MHOXKEHHE HEKOTOPBIX BBICO-
KOIIPOXYKTHBHBIX JIEKAPCTBEHHBIX PACTEHUI HE J10-
CTyIHO. B cBs3M ¢ Tem, 4TO B AUTEpaType MpaKkTuie-
CKH OTCYTCTBYIOT JaHHBIE 00 00pa30BaHUU U JIOKAJIH-
3anuu (PEHOJBHBIX COCIMHEHUH B KIETKAaX M TKaHAX
HE TOJIbKO MHTAKTHBIX pacTeHui poga Dioscorea, Ho
U B MHKPOKJIOHAX, Pa3MHOKEHHBIX iN Vitro, To mpuo-
PUTETHBIM HAIPaBICHUEM HAIIUX HCCIICAOBAHHI SB-
JSUIOCh U3YyYEHHE 3THUX MPOIECCOB B PACTHTENBHBIX
KJIeTkax MuKkpokionoB D. nipponica Makino, a takxe
MOJIyYeHHE YKU3HECTIOCOOHBIX BHICOKOTIPOYKTUBHBIX
pacTeHHH-peTreHepaHTOB.

MeToasbl 1 MaTepHaJIbI.

OOBEKTOM HCCIEAOBAHUS CIIY>KHIIM PACTCHUS
mrockopen  mummoncko#  (Dioscorea  nipponica
Makino) mpowuspacTaroiie B MIPUPOIHBIX YCIOBHSIX H
MepecaXEHHbIE HA YYaCTOK PEJKUX M HCUC3AIONINX
pactenuii ['maBHOoro Ootanuueckoro cama PAH
(Mocksa). B xauecTBe 3KCIIAHTOB UCIIOJIB30BAIH 0O-
KOBBIE Y BEpXYIIEUHbIE TIOYKH, JIUCTOBBIE TUIACTUHKH,
MHOTOJIETHUE KJIyOHHU U CEMEHa.

CrepuiM3anuio pacTUTENbHBIX AKCIUIAHTOB IPO-
BoxwiM 1o cxeme: 1) obpaborka KMnOs — 20 MuHyT;
2) MpoMBIBKa TUCTWIIMPOBAaHHON BOJIOH; 3) CTepHin-
3arus B 0,1% pactBope cynems! - 7 MuH; 4) TpOMBIBKa
CTEPUIBHOM TUCTUIIIIMPOBAHHOM BOJOM.

Jns mHIyKIMn 00pa30BaHMs MMa3yIIHEIX TOOETOB,
aJIBEHTHBHBIX MOYEK W MHKPOKIYOHEHl INepBUYHBIE
9KCIUIAaHTHl KYJIBTHBHPOBANIM Ha MUTATENBHOW cpene,
cozepKalllel MUHEpajbHbIE COJU IO nponucu My-
pacura u Ckyra, a TakKe pa3InIHbIe BEIIECTBa C IIUTO-
KMHUHOBOI M ayKCHMHOBOH akTMBHOCTHIO. B kauecTe
UTOKUHUHOB u3yuanu piausiaue BATL, 2ip, kuHeTnHa B
koHueHTpanusix ot 0,5 1o 1,0 Mr/m, a Taxke npenapaTs
Hponm u LHuroned B kornentpamusax 0,01-1,0 mr/m. U3
BEIIECTB C AyKCHHOBOIN aKTHBHOCTBIO WM3y4allk BIIHS-
nne HYK (0,5-1,0 mr/m), UMK (1-7 mr/m) u UYK (1-7
MT/JT).

OKCIUIaHTBI BBIPAIIMBAIN B YCIOBHAX CBETOBOH
KOMHAThI, TJie MojJiepKuBanach Temneparypa 24°C,
16-T1 yacoBoii poTonepro U ocBeLIeHUE OSITBIMH JIFO-
MHUHECIIEHTHBIMH JIAMIIAMH C MHTEHCUBHOCTBIO 3 ThIC.
JIK.

st yKOpeHeHHsI MUKPOIOOEroB HCIIOIB30BaIN
MoaudumpoBannyo cpeay Mypacure u Ckyra, co-
JiepKalyro 2 HopMbl Makpocoseit, 20 1/ caxapossl, 7
r/n arapa, a tarke UYK B koHmeHTpamum 1 mr/im.
A fantanuio pacTeHUIl MPOBOAMIN B KOHTEIHEpaXx, Co-
Jiep KaIlinX IpOaBTOKIABUPOBAHHBIN CyOCTpaT.

Jns n3nedeHust GeHOIBHBIX COCIMHEHUH pacTu-
TEJIbHBII MaTepra N3MeNnbualld, a 3aTeM M0IBeprain
9KCTPAKIUHU ropstauM 96%-HpIM 3TaHoIoM. B akcTpak-
Tax CeKTPO(OTOMETPHUECKUM METOAOM ONPENEIISIIN
coJiepyKaHue CyMMBI PACTBOPUMBIX (DEHOJIBHBIX COEIH-
Henuii (¢ peaktuBoMm donunHa-/lenuca), guaBaHoB (¢



BaHWJIMHOBBIM PEAKTUBOM) M ()IaBOHOJIOB (C XJIOpH-
CTBIM aimoMuHKHEM). KaanOpoBOUYHBIC KpPHUBBIC IS
OIpEeJIeTICHUS] CyMMapHOTO COJIEPKaHUsI PAaCTBOPHUMBIX
(eHOJIBHBIX COeMMHEHUH U (IIaBaHOB CTPOMIH TO (-)-
SMHMKATEXUHY, JUIsl ONpe/ieieHus (h1aBOHOJIOB - 110 Py-
TuHy [5]. B Tabnunax npencrasieHsl cpeqHue apud-
METHYECKHE 3HAUCHHUS U3 TPEX OMOJIOTNYECKHX Iapa-
JIETIbHBIX U X CTaHAAPTHBIE OTKJIOHEHUSI.

JUIi THCTOXMMHMYECKOTO aHaln3a B KadecTBe
00BEKTOB MCCIIEOBAHUS NCIONb30BAIIH, JIUCThS, 110-
Oeru, KOpHU U KITyOHM MHTAKTHBIX PACTEHUH, a TaKXKe
MHKPOIIO0ETH ¥ MUKPOKITYOHH TIOJTydeHHBIE iN Vitro.
PactutenbHblii MaTepuan pe3any Npy MOMOIIM MHK-
poTOMa-KpHuocTaTa, TOJIIMHA Cpe3a COCTaBisuia 25
MKM. Jlokanuzanuio (eHOJIbHBIX COeNUHEHHH Oompe-
ACIATIN TUCTOXUMHUYCCKUMU METOAaMU: Ha CYyMMY
(DEeHONBHBIX COETUHEHWI MaTepual OKpalluBajH
0,08% pactpom peaktuBa Fast Blue, usydenus igoka-
nu3anuy  QuaBaHOB (KaTeXWHBI M IIPOAHTOILMAHU-
JUHBI) WCIOJIb30BATHM PEAKIMIO C BAaHWINHOBBIM pe-
AKTHUBOM B I1apax COJITHON KHCIIOTHI, a JUIsl JINTHUHA —
OKpaIrBaHue (IIOPTIIONINHOM B cepHOH kuciore. C
LIEJIBI0 COXPAHEHUsI BHYTPUKIIETOUYHOTO pacHperese-
HUsI (DEHONBHBIX COCOUHEHUH, BCE PEaKLUH NPOBO-
JWIN B HEMOJSIPHBIX pacTBOpHUTENix. llpemaparsl
MPOCMATPUBAIN C TIOMOIIBIO CBETOBOI'O MUKPOCKOTIIA
[6].

HccnenoBanus MPOBOAMIN B S5-TH OMOJIOTHYE-
CKHUX M 3-X aHAIMTHYECKUX MOBTOPHOCTSX. CTaTHCTH-
yeckast 00paboTKa IKCIEPUMEHTAIBHBIX TaHHBIX BbI-
MIOJTHEHA HA OCHOBE METO0B MaTEMAaTHIECKOH CTaTH-
ctuku. Ha rpadukax mpencraBieHbl  cpelnHHE
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apuMeTHYeCKHe 3HAUYEHHs C JOBEPUTEIbHBIMU WH-
TepBataMu Ha 5%-0M YPOBHE 3HAYUMOCTH.
Pe3ysabTaThl u 00Cy:KIEHHS.

[TockonbKy JUOCKOpEs! HUIIIOHCKAst OTHOCUTCS K
ICHHBIM UCYEC3AaI0IUM BUJaM U B IIpUPOJAE UMECT Orpa-
HUYCHHBIA apeall pacHpoOCTpPaHEHUs, TO OOJbBIIOe
MIPaKTHYECKOe 3HAa4YeHHE INPHOOpETaloT pPaboTHI 110
KJIOHAJIbHOMY MUKPOPa3MHOXKEHHIO, a TaKKe 10 U3y-
YeHUIO (DEHOIILHOrO METa0oJM3Ma ITUX pacTeHHi in
vitro u in vivo.

Ha mepBbIX 3Tamax HCCIEIOBaHHA HEOOXOAUMO
YCTAaHOBUTH OCOOCHHOCTH HAKOIUICHHS COCIUHEHHI
(eHONBHOI MPUPO/IBI, B Y4CTHOCTH, CYMMBI PACTBOPH-
MbIX (DEHOJIBHBIX COCAMHEHUH, (1aBaHOB U (DIaBOHO-
JIOB, B pa3jIMYHbIX OpraHax MHTAKTHBIX paCTeHI/Iﬁ A0~
CKOpEH.

B Hammx uccienoBaHusAX yCTAHOBIICHO, YTO M3Y-
YaeMble TIEPBUYHbIE SKCIUIAHTHI (ITOOETH, OTHOJIIETHHE
KOpHEBHIIAa, MHOTOJIETHUE KOPHEBHINA), U30JIMPOBAH-
HBIE C HHTAKTHBIX PACTEHUIA, 00JIaIal0T BHICOKOH CII0-
CcOOHOCTBIO K CHHTE3Y OMO()1aBaHOUIOB, T/Ie HANOOIIb-
IIee uX CoJlepKaHie 0TMEeUaloch B KopHeBuiax (Puc.
1). AHajornyHpIe 3aKOHOMEPHOCTH XapaKTEePHBI U IS
(1aBaHOB, BBICOKOPEAKIIMOHHBIX HH3KOMOJIEKYJISIP-
HBIX BEIIECTB, OONANAIONINX AaHTHOKCUIAHTHBIMHU
cBoiicTBamu. UTo Kacaetcsi (pyiaBOHOJOB, TO MX CO/IEP-
’aHue ObLIIO OTMEYEHO TOJBKO B 1moberax, Tak Kak Mx
OHOCHHTE3 MPUYPOUCH K XJoporutactam [7]. [Tomyuen-
HBIE JAaHHBIE COTJIACYIOTCS C pe3yJIbTaTaMK APYTUX UC-
clenoBaresieif, a TakXke C paHee MOJIyYeHHBIMHU
HAIIUMHU JaHHBIMH TI0 JHOCKOpeed KaBKa3CKOU
(Dioscorea caucasia Lypsky) [8].

MHOrosIeTHME KOpHeBMLLA

B Cymma cogepaHuna d)eHOJ'IbeIX coeanHeHUA MI'/I' CVXOVI Machbl

®nasaHbl Mr/r cyxoi maccbl
dnaBaHObI Mr/T Cyx0l macchbl

Puc. 1. Cooeporcanue pacmeopumvix eHONbHBIX COCOUHEHUL 8 UHIMAKMHBIX PACMEHUSIX OUOCKOPEeU HUNNOHCKOU

Takum 00pa3oM, YCTAaHOBJICHHBIC HAMH Pa3IHUUs
B HaKOIUIEHHU (DEHOJIbHBIX COCAMHEHUH B Pa3HBIX Op-
raHax MHTaKTHBIX PaCTEHHH JMOCKOPEU HUIIIOHCKOM,
elle pa3 MOATBEPXKIAET, YTO OMOCHHTE3 MPOAYKTOB
BTOPUYHOTO MeTaboJIM3Ma XapaKTepU3yeTcsl OpraHo-
cnenuuIHOCTEIO [9].

B Hacrosiiee BpeMst i1t JMOCKOPEN HUIIITOHCKON
0oJpIIIOE TPaKTHYECKOE 3HAUCHUE IPHOOpeTaeT pa3pa-
0OTKa TEXHOJIOTHH €€ KIOHHPOBAaHHS M IOJIyYECHHs
KUTyCHBIX M CYCIEH3HOHHBIX KyJIbTyp in Vitro. Oto

CBSI3aHO HE TOJBKO C LENbI0 COXPAHEHHsI UCXOHBIX
(hOpM B IPUPOTHBIX YCIOBUSX, HO M BO3MOXHOCTBIO X
UCIIONIb30BaHMsI B KAa4eCTBE MCTOYHUKOB OHMOJIOTHYE-
CKM aKTHUBHBIX BEIECTB M JIEKaPCTBEHHBIX Mperapa-
ToB. M3BecTHO, uTO (hOpMOOOpa3OBaTEIBHBIE MPO-
LECChI B yCIIOBHUSAX iN VItro NpOMCXOIAT NPU HATMYHH B
COCTaBe NMUTATEIBLHOM CpeJIbl OMOJIOTHYECKH aKTUBHBIX
BEILECTB, TAKHX KaK PeryJIsATOPBI pOCTa, aMHHOKHUCIIOT,
PaCTHUTENBHBIX SKCTpakToB u Ap. [10]. [Tomumo ropmo-
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HAJIBHOTO COCTaBa MHUTATENFHON CPeabl MPOILECcC KaJl-
JycoreHe3a u Mop(oreHe3a 3aBUCHUT OT THUIIA MEPBUY-
HOTo 9KcIUiaHTa. Tak, B Hauei paboTe KajuyCHYIO
TKaHb MHIYIIUPOBAIIU U3 U30JUPOBAHHBIX 3apOJIBIIIEH.
OKCIIIaHThl KyIbTUBUPOBAIN Ha MUTATEIbHOH cperne,
coJiepxarieit MuHepaibHbie con 1o MC, 1 /i ruapo-
JM3aT Ka3enHa, | I/ akTHBHpOBaHHOTO yris, 0,2 mMr/n
HVYK, a takxke 1 mr/n BAII. B 3Tux ycnoBusx Kamry-

b.

CHas TKaHb, IOJIy4YCHHAs! U3 N30JMPOBAHHBIX 3aPOJbI-
e, XapaKTepu30Balach IIJIOTHOM KOHCHUCTEHIMEH,
uMena Oenblii WIN CBETJIO-KENThI IBET U o0iajaia
BBICOKOH TposindepaTuBHOI akTHBHOCTBIO. [Tpnuem
HOCIEAYIOIINH NEPEHOC €€ Ha TUTATEIbHbIE CPEAbI, CO-
Jiep Kaline HU3KKUe KOHIEHTPAIM TOPMOHOB (KUHETHH
0,1 mr/i) npuBOANII K (POPMUPOBAHUIO MUKPOKITYOHEH,
13 KOTOPBIX B JallbHEHIIIEM pa3BUBAJIMCH PACTEHUSI-pe-
redepantsl (Puc. 2 A, B, B).

Puc 2. Brnewruil 610 Kaunychvlx KyIomyp OUOCKOpeu HUROHCKOU, NOJYYeHHbIX U3 cemst (A-B)

Ha cnenyromem stame wucciefoBaHuii HE0O0X0-
JIMMO OBLIO YCTAHOBHUThH HAWITYUINIUE ayKCUHBI U [IUTO-
KHHUHBI, UX KOHICHTPAIIMUA U COYCTAHUS JUIS UHIYK-
U 00pa30BaHUS PACTCHUH-PEreHePaHTOB. DKCIEPH-
MEHTAIbHO YCTaHOBIIEHO, 4YTO Ml JTHOCKOpEr
HUIIIIOHCKOW W3 BCEX U3y4YaeMbIX LUTOKHHUHOB
HauOONbIIeH CTUMYJIMPYIOIIEH aKTUBHOCTBIO K WHITY-
[UPOBAHHUIO 00pa30BaHUS MHUKPOKIyOHEH M mMOOEroB
obnanan npenapar /Jporm, ¢ yBeauyeHneM KOHIIEHTpa-
MM KOTOPOTrO B MHTATENLHON cpeae KOdIPPUIHEHT
pasMHOKeHus yBeaudauBancsa. OqHako mpu 3toM (op-
MHUPOBAIUCH MEJKHE KIyOHH ¥ He OOJIbIIHE MO pa3-
Mepy moberu. B panbHeiiem, moay4eHHbIe MHKPOIIO-
Oeru MepeHOCHIH Ha Cpey /Ui yKopeHeHus. B kade-
CTBE AayKCHHOB B COCTaB MHUTATEIBLHON  Cpebl
no6asmsut YK unu UMK B konnenTpanuu 1-5 mr/m.
B 93THX YCIOBHSX KyJIbTUBHPOBAHHS, MONYyYCHHBIC

. J

A

MHUKPOKJIOHBI XapaKTEepHU30BaJIUCh UHTEHCUBHBIM PO-
CTOM 1 (OPMHPOBAHHEM MOIIHOM HaJI3eMHOW OWO-
Mmacchl. [Iprnaem, Hanbosee O1aroprusTHEIM ayKCHHOM
IUTSE MEKpopa3MHOkeHus siBisutack UMK, B To Bpems
kak YK nposBuna cnabeiii 3¢ ekt Ha n3ydaeMblit
npouecc. B nanpHelieM MUKpOpPAacTEHHUS YCIIELIHO
HPOLLIH aJanTalii0 K HEeCTEPUIbHBIM YCIOBHSAM BbI-
pamusanus (Puc. 3).

Ha mnocimenHem »rame HCCIENOBaHUM HEOOXO-
JIUMO YCTaHOBHTH 3aBHCUMOCTh COJICpKaHus Onodia-
BaHOM/JIOB OT THIA UccieayeMoil Tkanu. Tak cogepxa-
HUe Ono(1aBaHOMIOB OBIJIO OOJIBIIE B MUKPOKITYOHSIX,
10 CPaBHEHUIO C 1obOeraMyu MHUKpOKJIIOHOB. [losryuen-
HBIC JJaHHBIE TTOJTHOCTHIO COTIIACYIOTCS C Pe3yIbTaTaMt
Hale paboThl ¢ HHTAKTHBIME PACTEHHSAMHU N VIVO, of1-
HAKO CJIEIyeT OTMETHTbh, YTO CIOCOOHOCTh K CHHTE3Y
BTOPUYHBIX COCIMHEHUH B MHKPOKJIOHAX ObLIa HIKE,
YeM y UCXOJHBIX TKaHeH [11].

B.

Puc. 3. Muxpoxnonwt duockopeu nunnoucokoii (4), popmuposanue muxpornybueti 6 nazyxe aucma (b)
U a0anmupo8anHvie PACmMenUst K HeCMePUIbHbIM YCI08UAM sblpaujusarus (B)

BeposiTHO, 3TO CBsI3aHO € TeM, 4TO B IpOLECCE
KyJIbTUBHPOBAHHS MHUKPOIIOOETrOB B yCIOBHSX iN Vitro
HaOro1aeTcsl BhIJEICHUE TOJM(EHOJIOB B IIUTATENb-
HYIO Cpelly, YTO MOXET MPUBOJNThH K MX WHTHOUPYIO-

ieMy JIeHCTBUIO Ha TKaHU KYJIBTUBUPYEMBIX KCILIAH-
TOB. IMEHHO B 3THX BapHaHTaX MHKPOKIIOHBI 00Ja-
JIAJIM BBICOKOM OHMOCHHTETHYECKOM CIIOCOOHOCTBIO K
00pa3oBaHUIO TOMH(EHOIIOB, a TAKKE XapaKTePHU30Ba-



JIMUCh MHTEHCUBHBIM POCTOM, (POPMHUPOBAHHEM MOIII-
HOW OMOMAacChI M aIBEHTHBHBIX KOpHeil. Bee 3To corna-
cyeTcs C JaHHBIMU JPYTHUX HUCCIIeNOBaTeNeH, TOKa3aB-

60
50
40
30
20

Mr/T cyxoi macchbl

10

IINX, YTO KJIETOYHBIE KYJIBTYpPBl COXPAHAIOT CIIOCO0-
HOCTb K CHHTE3y BTOPHUYHBIX COEANHEHUH, HO B MCHb-
LIeH CTETeHH M0 CPAaBHEHHUIO C UCXOJHBIMU (hopMaMu
[12].

0,014+ 1HYK
B Cymma cogepKaHua GeHobHbIX coeAnHeHNUA Mr/T cyxoi machl

m ®naBaHbl Mr/r Cyxoi macchbl
m ®1aBaHO/bI MI/T CyXOi Macchbl

Puc. 4 Cooeporcanue pacmeopumvix peHoIbHBIX cOCOUHEHUN 8 MUKPOKIYOHAX OUOCKOPelU HUNNOHCOKOU

Criermudraeckue THCTOXUMUIECKHE PEAKIINH 103~
BOJIMIIK OOHAPYKUTh y PacTEHHH-PEreHePaHTOB AHO-
CKOpEH HHITIOHCOKOW pacTBOPUMBIC ()EHONBHBIE CO-
€/IMHEHUsI, TIpecTaBIeHHbIe (bjaBaHaMu U (IiaBaHOH-
JaMH B ONUACPMAIbHBIX, IMAPCHXHUMHBIX |
MPOBOMAIIMX TKaHAX. Jlokamu3amus MmoaugeHOI0B
Ha0II01aIach B KIIETOYHBIX CTEHKAX, MEKKIETHAKAX U
B CHCHUATA3UPOBAHHBIX (DEHOJ 3aMacarolix dMuoa-

CTax, B BHJE aMOpP(HOTO BEIECTBA WM TPAHHYIHPO-
BAHHBIX BKJIIOUEHUI Pa3IMYHOM CTENEHW arperauuu
(Puc. 5). B MUKpPOKITFOOHSIX THCTOXMMUYECKAsI PEaKIus
Ha (iaBaHbl (C BAHWJIMHOBBIM PEAKTHBOM) COBIIA/Iasa
C OKpalIMBaHUEM Ha CyMMY PacCTBOPHUMBIX (DeHOIBHBIX
coenuHenuii (peakuus ¢ Fast Blue), uto cornmacyercst u
¢ OMOXMMHYECKUMH JIaHHBIMH, TJI€ MaXOPHBIMH KOM-
MOHEHTaMH1 (PEHOIBHOTO KOMILIEKCa SIBJISUINCH UMEHHO
(h1aBaHbL

poxnona (B) u muxpoxnyomsx ouockopeu Hunnouckoti (B).

[Ipu npoBeJCHUM TMCTOXMMHUUYECKUX HCCIIEI0Ba-
HU TOKaIU3aiK PACTBOPUMBIX (DEHONIBHBIX COCAUHE-
HUI B MUKPOKIIOHAX MPOCIIEKUBAIIACH TCHICHIIHS, KO-
Topast OblIa XapaKTepHa U Ul MHTAKTHBIX PACTCHUIA.
OjHaKO WHTEHCHBHOCTh OKpAllMBaHUs Oblla He-
CKOJIbKO HIIKE, YTO COTJIACYETCS C TAHHBIMU 110 KOJIH-
YECTBEHHOMY COJICPKaHUIO NONHU(PEHOIOB B MHUKpO-
kioHax [13].

Ha ocHOBe H3JI0)KEHHOTO BBIIIE, MOXKHO 3aKIIO-
YHUTh YTO PACTEHHS TUOCKOPEH HUMIIOHCKOM 00/1a1a10T
BBICOKOH CITOCOOHOCTBIO K OHOCHHTE3Yy OOJIBIIEro
YKcIa pa3HoOOpa3HbIX (DEHONBHBIX COCIMHEHUH, Kak
MIPOCTOTO CTPOCHUSI, TAK U MX MOJUMEPHBIX (HOPM, 4TO
HECOMHEHHO MMEET Ba)KHOE MPAKTUYECKOE 3HAYCHHE
KaK IOTEHIHAIBHBIM HCTOYHHUK LIEHHBIX OHOJIOIMYECKU

aKTHBHBIX BemecTB i (apmunayctpuu. [lpudyem B
o0pazoBanun 61o()IABOHOUIOB HAOIIOAASTCS OPraHO-
crneu(IYHOCTh, KOTOpasi, B MCHEE BBHIPAKCHHOM CTe-
TICHH, COXPAHSIETCSA M B yCIOBHUSX IN Vitro. Jlanuas jo-
Kanu3anys noiaueHoIoB B AUOCKOpee, CKOpee BCEro,
ornpepesnsiercss ux (GU3MOIOrMIeCKUMH (QYHKIUSIMU, B
Ka4ecTBE MEIMaTOPOB B (DPU3HOIOTr0-OMOXMMUYECKUX
Ipoleccax, a TAkKe 3alacHbIX U (PU3HOIOINYECKU aK-
THUBHBIX BemecTs [14,15]. CuHTeTHUeCKue perynsaTopsl
POCTa C HUTOKMHMHOBO aKTUBHOCTBIO (0OCOOEHHO TIpe-
napar /[lporm), OKa3bIBAalOT SIPKOE CTHMYJIHpPYIOIIee
BJIMSIHHE HE TOJIHKO HA MPOLECC KIOHAIBHOTO MUKPO-
Pa3MHOXEHHUS,, HO U Ha OMOCHHTETHYECKYIO aKTHB-
HOCTB B OTHOIICHHH BeIIeCTB HEHOIBHON MPUPOIBIL.
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Abstract

Using DTA, XRD, MSA, and microhardness measurements, we studied the nature of the physicochemical
interaction of the components of the Bi,Tes-Nd,Tes system and constructed its phase diagram, which relates to
eutectic and peritectic types with limited solubility. The eutectic of the system crystallizes at 723 K and 20 mol%
Nd,Tes. The region of a - solid solutions based on Bi,Tes extends to 4-mol % Nd,Tes at room temperature.

AHHOTaNNSA

Metomamu JITA, POA, MCA u u3MepeHnss MEKPOTBEPAOCTH H3YUCH XapakTep PH3UKO-XUMHUIECKOTO B3an-
MOIeCTBHST KOMITIOHEHTOB chucTeMbl BisTes- NdoTe; u moctpoena ee (azoBas muarpamma, KOTopast OTHOCHTCS K
OBTCKTHYCCKUM U IEPUTECKTUICCKHUM TUTIAM C OFpaHH‘IeHHOﬁ PacTBOPUMOCTBIO. DBTEKTHKA CUCTEMBI KpUucTajim-
syercs npu 723 K u 20 mon% Nd,Tes O6nacts o - TBepABIX pacTBOPOB Ha ocHOBe BipTes mpoctupaercs 1o 4
Mon% Nd,Tes mpu KOMHATHO# TemImeparype.

Keywords: eutectic, microhardness, peritectic, solid solutions
KiroueBble cj10Ba: SBTEKTHKA, MUKPOTBEPAOCTh, IEPUTEKTHUKA, TBEPABIE PACTBOPEI
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Ilonck, mnpuoOpeTeHME U  HCCIECIOBaHHE
TEPMORJIEKTPUUECKUX MATEPHATIOB HOBOTO MOKOJICHHUS
C BBICOKOH 3()()EKTUBHOCTBIO SIBJISCTCSI OMHOW U3
Hauboyee aKTyalbHBIX IMPOOJIEeM COBPEMEHHOIO
MmarepuanoBeaeHus. Cpequ 3THX MaTepHalIoB ocoboe
MECTO 3aHUMAIOT TEJLTYPUIBI CypbMBI U BucMyTa [1,2].
Panee BiyTes 6bu1 mmpoko u3BecTeH O1aroaaps CBOMM
TepModsiekTpuueckuM cBoictBaM [3]. CoBcem eliie Mo-
JI0I0€, HO Y)K€ OUYEHB ropsiuee HallpaBJIEHHE HCCIIeN0-
BaHWH B (PM3HKE — «TOMOJOTHYECKHE U30IATOPBD —
OTKpPBHIBAET HOBBIE 3aXBaTHIBAIOIIME MTEPCIIEKTUBBI IS
Pa3BUTHS DIEKTPOHHBIX TeXHONOTHIA [4-6]. B mocmen-
Hee BpeMs MOJIYTIPOBOJHUKOBOE coemuuenue BiyTes
HIMPOKO HCHOJIB3YETCsl TPH CO3[aHUM TOIMOJIOTHYE-
CKHX H30JIATOPOB [7].

Lenpro nccnenoBaHus CHCTEMBI SIBISIETCSI OTIpe-
JIeJIeHne XapaKTepa B3aUMOJICHCTBHS KOMIIOHEHTOB U
NoCcTpoeHue (a30BO TUarpaMMbl CHCTEMBL.

CruaBbl CHCTEMBI OBIITH CHHTE3UPOBAHbI U3 JINTa-
Typbl BizTes 1 0c060 YHCTHIX 37IEMEHTOB HeoanMa (Me-
Tannudeckuit - Mapku M — OH) u tenmypa — (Mapku B-
4) B coorHomenue 2: 3(Nd;Tes) B 3BaKyHpOBaHHBIX
(~0,1Pa) kBaprueBsix ammynax npu temneparype 900 -
1200K B Teuenue 5-6 4. J{is npuBeneHUs CIIJIABOB B
COCTOSTHHE, MaKCHUMAJIbHO OJIN3KOE€ K PaBHOBECHOMY,
ux nojasepranu orxury mnpu 660 K B teuenue 450 u.
[Moce Tepmuueckoii 00pabOTKM BCe CIUIaBBI HCCIIEN0-
BaHBI METOAAMH (PU3UKO-XUMHUIECKUX aHAIN30B.

Hcxonnsie coenudenus cucteMsl BioTesu NdoTes
mIaBsATcsl KOHrpysHTHO npu 858 m 1933K cootset-
ctBeHHO. O0a coeMHEHNs MMEIOT MOIYIIPOBOIHUKO-
BBIN XapakTep mpoBoauMocTH [1-4].

Tabnuna
PesyasTatel JITA u MukpoTBepoctn cucreMsl BizTes — NdaTes
O6pazusr Ne Cocras Tepmuueckue s dexrsr T, K MuxpoTsepaocts, MITa
BizTe3 NdzTes BizTE3 NdBiTe3 NdzTeg
P=0,1H P=0,2H P=0,2H
1 100 0 858 930 - -
2 99 1 850 960 - -
3 98 2 820,870 970 - -
4 97 3 723,850 1000 - -
5 95 5 723,850 1010 - -
6 90 10 723; 740 1010 - -
7 80 20 723 eB TEK THKA
8 75 25 723;730 - - -
9 70 30 723,795 - 1400 -
10 60 40 723,873 - 1400 -
11 50 50 873;1150 - 1400 -
12 40 60 873;1225;1300 - 1400 -
13 30 70 873;1225; 1400 - 1400 3300
14 20 80 873;1225; 1000 - - 3300
15 10 90 873;1225;1750 - - 3300
16 0 100 1923

JATA cruiaBoB NpOBOAMIM Ha METALUTHYECKOM
tepmorpade “TEPMOCKAH-2”. DranoHoMm ciyxuia
npokanennast Al;Os. Ha ocnoBanmu JITA yTBepKaa-
JI0Ch, 4TO Bce I (PEKTHI, 3apEerUCTPUPOBAHHBIE HA KPH-
BBIX HarpeBaHus, SIBJIAIOTCS 3HA0TepMuueckumu. Ko-
JT4ecTBO 3P PEKTOB YKa3bIBACT Ha CJIOKHOCTH B3aHMO-
JEHCTBUS MEKIAY KOMIIOHEHTaMH.

Pesynbratel ITA npeacraBiieHsl B TabuIIe.

ITo COBOKYITHOCTHM JaHHBIX MOCTpoeHa (ha3oBas
nuarpamMMa (puc). Kax BuaHO U3 puUCyHKa, cUCTeMa
KBa3nOHMHapHasl, OTHOCUTCS K 3BTEKTHYECKOMY THITY C
OTPAaHUYEHHONW pPacTBOPUMOCTBIO. DBTEKTHKA COJEp-
uT 20 Mon% NdoTes n kpuctammmsyerces npu 723K o
peaxIyu:



T, K

2000
+1800
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o i—1600
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NdBiTes+p {600
-1 400
1 1 1 | 1 | 1 i
BixTes 20 40 60 80 Nd2Tes
mol%

K > o+ NdBiTes
Sakil. azosas duacpamma cucmemol BizTez — NdaTes

PactBopumocts Ha ocHoBe BixTes cocraBiser
npumepHo 4 Moi. % Nd,Tes mpu KOMHATHO# TemIepa-
type. [Ipu 1303 K 8 Nd,Te; mporcxoaut ¢a3oBblii me-
pexon B <> vy.

B cucteme B cooTHOmEHNH KOMIIOHEHTOB 1:1 00-
pa3yercss MHKOHIPYIHTHO IUIaBsIeecs TPOHHOE CO-
enunenue NdBiTes, mo peakuuu:

XK+ NdzTGs(—) NdBiT63(873 K)

MUuKpOCTpyKTYypa U MUKPOTBEPAOCTb IPOBOAMIIN
Ha MuKkpoTtBepaomepe [IMT-3.

WzyueHne MUKPOCTPYKTYpBHI —TIOKa3aJlo, YTO
cruiaBbl, cogeprkainue 10 4 moin. % Nd;Tes, sBistrores
onHOo(a3HbIMH, a OCTalbHBIE - JIBYX(a3sHbBIMH. OTO
TOXE yKa3blBacT HAJMYHE PACTBOPUMOCTH Ha OCHOBE
BizTe3.

MukpoTBepA0CTh U3MEPHIIH ITpH Harpy3kax 0,1 H
JUTS TBEPIIBIX pacTBOPOB Ha ocHoBe BixTesu 0,2 v mus
IByX(ha3HBIX CIUIaBOB. B kauecTBe TpaBUTENS HCIOJIb-
30BasiK pa3baBneHHyO (1:3) XpOMOBYIO CMECH.

Mukpotsepaocts BiyTes cocrasisier 930MPa [8].
C pactBopenuem Nd,Te; MUKPOTBEpIOCTD YBEIUUHBA-
ercst ot 930 MIla (st uucroro BixTez) no 1010 MIa
(mns crutaBa ¢ copepskanuem 4 Moa% NdoTes). Mukpo-
TBepaocTh coemunenusi NdBiTes cocrasmsier 1400, a
quist Nd2Tes 3300 MITa cooTBETCTBEHHO.

PentrenodazoBblif aHann3 OCyIIECTBISIN HA -
¢pakromerpe “Bruker D§ ADVANCE” npu Cu K-
W3ITyYCHHH.

PesynpraTel POA mokasbBaroOT, 4TO PEHTTEHOB-
CKHe JIMHUHU 006pasia, comepskaniero 50 mox % BiyTes

3HAYUTEIBHO OTIMYAIOTCS OT JIMHUK MCXOJHBIX KOM-
MIOHEHTOB, YTO YKa3bIBAaCT Ha HOBYIO (ha3y B CUCTEME.
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UCCJEJOBAHUE TPOMHON CUCTEMBI Dy — As — S B KPUCTAJIMYECKOM COCTOSTHUH

Xynuesa A.I'.
ouccepmanm kagheopa «Obwas u HeopeaHU4ecKas XumusLy
baxuncxuii 2ocyoapcmeennviil ynugepcumem 2. baxy,

Abstract

The Dy - As - S ternary system was studied by physicochemical analysis. In the system, ternary compounds
of the composition DyAsS3, DyAsS were found in the As2S3 - Dy2S3, AsS - Dy and DyS - As section. DyAsS3
is formed by the Dy2S3 + K — DyAsS3 perectectic process, and the DyAsS compounds melt congruently. The
lattice parameters are calculated. It was established that they crystallize in a rhombic lattice. The temperature
dependences of the electrical conductivity were measured and the band gap of the compounds was calculated. It
is established that they are semiconductors.

AHHOTAUMS

MeTOZ[aMI/I (i)I/I3I/IKO-XI/IMI/I‘ICCI(OFO aHaJIM3a UCCJIEA0BAH TpOﬁHaSI CHUCTEMA Dy —As—S. B cucreme 1o pa3pe3y
As;S3 — Dy»S3, AsS — Dy u DyS — As obuapyxkeHo TpoiiHsie coequHenuns coctaBa DyAsSs, DYAsS. DyAsS;
00pasyeTcst 10 MepeTeKTUIeCKuM mpoieccoM Dy,S3 + XK — DyAsSs, a coenunenns DYASS miaBUTCS KOHIPY-
9HTHO. PaccunTaHbl mapaMeTpsl KPUCTAJUTMYECKOHN PEIIETKH. Y CTAHOBJICHO, YTO OHH KPUCTAJUTM3YIOTCS B POMOM-
4eCcKOM peléTku. Vi3MepeHsl TeMIiepaTypHbI€ 3aBUCUMOCTH JIEKTPOIIPOBOAHOCTY U PACCUATAHBI IIIUPUHBI 3aIIpe-

LICHHOU 30HbI COCIMHEHUH. Y CTAHOBIIEHO, YTO OHH SBJIIOTCA MOJIYIIPOBOJIHUKAMM.

Keywords: physicochemical analysis, ternary system, section, temperature dependence, electrical conductiv-

ity.

KiroueBble ciioBa: (1)I/I?>I/IKO-XI/IMI/IH€CKI/II‘/'I aHaJIu3, TpOﬁHaH cucTeMa, paspes, TeMHepaTypHLIﬁ 3aBUCUMOCTD,

QJICKTPOIIPOBOAUMOCTD

B nurepatype uMmeeTcs AaHHbBIE MO HCCIIEA0Ba-
HUIO TTOI00HBIX CUCTEM C YIaCTHEM PEAKO3eMETbHBIX
JJIEMEHTOB B CTEKJIO00Pa3HOM M KPUCTAITUIECKOM CO-
crosiamu [1-3].

Nzyuenns cucremsl Dy — AS — S ObL10 HadaTo ¢
TPUAHTYJIALIUEN TPOUHOM cucTeMBbL. I 3TOro UCIOJb-
30BaJIU JINTEPATYpHBIE JaHHbIE O OMHAPHBIX CHCTEMax
(Dy—As u Dy — S u As — S), a Takke HEKOTOpBIE dKC-
NepUMEHTAIbHBIE JAaHHBIC.

B cucreme Dy — As oOpa3syercs oxHa KOHIpY-
9HTHO TUIaBsiIeecs coequneHus cocrasa DyAS [7].

B Ounapubix cucremax Dy — S oOpa3yrorcs He-
CKOJIBKO coeauHeHu, n3 Hux DyS, DYsSy u Dy,S;3 mia-
BUTCSI KOHTPYJHTHO, a APYrue 00pa3yroTcst M0 MHKOH-
TPYHTHBIM TIporieccam [5].

B cucreme As — S 00pa3yroTCsi COCAMHEHHS CO-
craBa AsS, AsySs 1 AsySs [1] mo nanusiM ['pybee AsaSa
U AsySs TIIABUTCS WHKOHTPYIHTHO, HO 3TO HaMHU HE
MOATBEPAUINCH HAMH YCTAHOBJICHO, YTO OHHM TIJIaBSITCS
KOHI'PYIHTHO.

[Mocme mnpemBapUTENbHON TPUAHTYISAIMA CH-
ctembl Dy-As—S ycranoBieHo, uro Dy-AsS, As —
DyS, As»S;— Dy»Ss kBazuOMHapHBIC W HaYall HCCIIC-
JIOBaTh 3TU CUCTEMbI KOMIUIEKC METOAaMH (HH3UKO-XH-
MHUYECKOTr0 aHaIn3a KCIOJIb3Ysl COBPEMEHHBIE COOT-
BETCTBYIOIIHE MTPHOOPEI.

IIpencraBnenHoOl paboTe MPUBOIUM PE3YIbTATHI
UCCJIeJOBAHHSI CUCTEMBI B KOTOPBIX 00pa3yrOTCs TPOii-
HbIE [TPOMEKYTOUHbIE (ha3bI.

Pa3pe3 As2S3— Dy»Ss.

CocTaB CHHTE3MPOBAHHBIX CIIABOB CHCTEMBI yKa-
3aHbl B Ta0. 1. CHHTE3 IPOBOIMIIUCH U3 DJICMEHTOB CTY-
neHyaTo npu Temmeparypax 450-850-1050°C npsmbim
aMITyJIbHBIM METO/IOM. Temmeparypa Tmedd crepBa
nogauManu 10 450°C ¢ TpéxdacoBOil BBLIEPKKOM,
4TOOBI XaJIbKOT'€H B3aUMO/ICIICTBOBAII C METAJJIAMH Jia-
nee 10 850°C ¢ AByX4YacOBOWM BBIACPIKKO, YTOOBI MbI-
UIBSIK TOJTHOCTBIO PEarupoBaj ¢ KOMIIOHEHTaMHU, TI0CIIe
TeMrepatypsl nogaumanu a0 1050°C, npu 3Toii Tem-
mepaType BBIICPKHUBAIN YeThipe daca. OXITaKAcHUS
CILIaBOB NMpoBoaWIH co ckopocThio 100°C B yac.

JIJ1sT TOMOTE€HHU3AINH CIIABOB OHU MOIBEPTaTUCh
H30TepMHUUECKOMY oTxHry mpu 450-620°C B 3aBuCH-
MOCTH OT coctaBa TeueHnn 120 gacos.

[Tocne romoreHu3anyy CIUTABOB OHU IOJIBEpTa-
JICh HMCCIIEOBAHUIO METOAOM (DPHU3UKO-XUMHUYECKOTO
aHaJn3a.

Pesynbratel auddepeHnnaIbH0  TEPMUYECKOTO
aHaJlu3a MOKa3aJlo, YTO B MHTEpBaje KOHIEHTpalHu
1,5-50m016% Dy,S3 B clutaBax 0OHapYy»KHBaeTCs JBE
TepMuyeckie 3G GEeKTh HAarPEBaHUs KPOME CILIaBa Co-
nepxkamuit 1 1mMons% Dy»Sz KOTOpEI 0TBeUaeT IBTEK-
tuyeckomMy cocraBy. CruaB copepxatmii S0Moibs%
Dy,S3 orBeuaer coctaBy coennHeHui DyAsSs.
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Tabmauma 1.

Hexotopble (pu3nK0-XHMHYECKHE CBOICTBA CIJIaBOB pa3dpe3a AsS;— DyaSa.

Cocras,
Ne MoJ6% Tepmudeckue a3 dekTsl Harpe- Muipotsepocte, Mila Hnornocts
/i As:Ss | DysSs Banus, T, K IA(EZ?? gy%a;ci |::|) )(/128813:1 d. 10%kr/m®
1 100 - 585 850 - - 3,25
2 99 1 550,578 900 - - 3,28
3 97 3 520,570 880 - - 3,34
4 95 5 520,560 900 - - 3,48
5 93 7 520,555 870 - - 3,60
6 90 10 520,545 900 - - 3,74
7 88 12 520 DBTEKT. DBTEK. - 3,96
8 85 15 520,585 900 He Ipos. - 4,05
9 80 20 520,785 900 1900 - 4,17
10 78 22 520,580 - 1900 - 4,19
11 75 25 520,900 - 1900 - 4,21
12 70 30 520,980 - 1900 - 4,32
13 65 35 520,980 - 1950 - 4,43
14 60 40 520,980,1315 - 1900 - 4,52
15 55 45 520,980,1180 - 1980 - 4,68
16 50 50 980,1430 - 1980 - 5,18
17 40 60 980,1670 - - - 4,95
18 30 70 980 - - 4700 5,52
19 20 80 980,1975 - - 4800 5,82
20 10 90 2085 - - 4750 -
21 — 100 2115 - - 4800 -

Cmnassl xopouio pactBopsitorcs B HNOs u mieno-
yax (NaOH, KOH), Ho He pacTBOpUMBI B OpraHude-
CKUX pacTBOPHTEIISX, OHH )K€ YCTOHYHMBEI Ha BO3/IyXE.

PesynbpraTsl  HMcClEOBaHUS  MHUKPOTBEPIOCTH
NpUBOAMTCS B Tabmuie 1.

PesynbraTel POA mokassiBaio, 4TO MpU B3aUMO-
JIEHCTBUM KOMITOHEHTOB 00pa3yloTcs HoBas (¢aza
DyA383.

MHUKpPOCTPYKTYpHOM aHalIM3aM U OMpe/eieHHeM
MHUKpPOTBEPAOCTH YCTaHOBJICHO OO0pa3oBaHHE HOBOM
(da3er coorBercTByIOMMM coctaBa S0Mombp% Dy,Ss.
[Ipn onpeneneHne NUKHOMETPUYECKUE IUIOTHOCTH
YCTAHOBJIEHO, 4YTO CIUIaBBl COOTBeTCTBYIOIME S0
Moib% Dy,S3 B 3Hau€HMSAX IUIOTHOCTH MOSIBIISIETCS
CKauK00Opa3HbIC U3MEHEHUSL.

Y4auTeIBast pe3yabTaThl BCEX METO/IOB HCCIIEI0BaA-
HUA moctpoeHa T-X amarpamma cocTosHHS paspesa
As,;S3-Dy3S; koTOpast npuBOaUTCs Ha puc. 1.

Coennnenns DyAsSz o0pasyeTcs o mepuTeKTH-
yeckoi peakiun mpu 980K

K + Dy2Ss 38=0I)< DyAsS3

DBTEKTHKa B CHCTEME COOTBETCTBYeT 90MOIHL%
Dy,S3 u xapakrepu3syercst caeayomnuM (pa3oBbIM paB-
HOBECHEM

Ko o+ DyAsSs

C 1enpio onmpeeNeHus TPaHUIBl 001acTH TBEP-
JIBIX PACTBOPOB Ha OCHOBE As2S3 OB CHHTE3HUPOBAHBI
JIOTIOJIHUTEIbHBIC CEPHH CIUIABOB C COACPIKaHHEM
0,5+5m016% Dy,Ss3. CritaBsl BBIACPKUBAIH B TCUCHHE
50 gacoB npu Temneparypax 375, 405, 445, 475, 495K.
IMocne TepMo0oOpabOTKH U3yUYeHA HX MUKPOCTPYKTYPA.
Y CTaHOBIICHO, YTO IpaHUIla 0071aCTH TBEPABIX PACTBO-
poB cocrtasister 1,5mMon% Dy,Sz mpu 300K, a mpu 3B-
TEKTUYECKOI TemIeparype, pacluIupssich COCTaBISACT
4momp% Dy)Sa.

Takum 00pa3oM yCTaHOBIICHO, YTO HCCIICAOBAH-
HBIA pa3pe3 SBISIETCS KBa3sMOWHAPHBIM CEUCHHEM
TpoiiHoH cuctemMbl Dy — AS — S, Ha ocHOBe As2S3 nMe-
eTcs 00J1aCTH PACTBOPUMOCTH U B CHCTEME 00pa3yeTcst
HoBas (basza coctaBa DyAsS; mepeTeKTHYECKOrO THIIA.
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Puc. 1. Juacpamma cocmosanus paspesa As:Ss— DY,Ss.

Paccunransl mapaMeTpsl KpHUCTaIIMYECKOH pe-
weTKku coeauHeHuss DyAsSs, yCTaHOBIEHO, YTO OHO
KPUCTAJUIN3YETCS B POMOMYECKOW CHHTOHUM C T1apa-
metpamu a=11,4, b=11,93, c=4,04A°. [IpocTpaHCTBEH-
Has rpymnna Pbnm ctpyktypHblii T SbyS3.

Pa3pe3 As-DyS.

Ilpu TpHaHTyaSMH TPOHHOU cucTeMbl Dy-As-S
MpeIBapUTEIHHO BRISBICHO, YTO pa3pes ABJSETCSA KBa-
3uOuHapHBIM. CIITaBBI pa3pe3a CHHTE3UPOBAHHBI yepes
kakaeii  10%. CuHTE3 NPOBOIWIM CTYNEHYATO.
Crepsa npu 450°C, a moToM TemmnepaTypsl €YU MOJ-
Humamu g0 1000°C. B artoii TemnepaType BBIACPKH-
BalM 6 4acoB, MOTOM OXJIAXJAJIN PACILUIaB CO CKOPO-
ctero 100°C B wac. Ilocie cumHTE3a CIUIaBBl 1O
70Momp% DyX oTkuraau M30TepMHUYECKHUM METOAOM

pu Temneparype 975K, 9ToOBI MOTyduIics paBHOBEC-
HBIC CTIaBBI.

ITocme momydeHWs PaBHOBECHBIX CIDIABOB OHHU
MTOIBEPTAITUCH UCCIICAOBAHIIO KOMILIEKC METOJIOM (hHi-
3uKO-xuMHuIeckoro ananuza. [Ipum ATA momyuwimch
pasHbele TepMHuueckre 3(PQEKTsI MPH COOTHOIICHUH
KOMITOHEHTOB 1:1 BBISBICH OIWH TepMUYECKUH (-
¢exrt mpu 1145K, B ipyrux crnjiaBoB 0OHapyKEHbI Ba
TepMuueckuii adpdekra, oTHOCIIEECS TUKBUAYCY U CO-
nuayca cucreMbl. [lo pesynbratam (pu3MKO-XUMHYE-
CKOTO aHaJIM3a MOCTPOEHBI AUArpaMMbl COCTOSIHUS CH-
cremsl As — DyS (puc. 2). Kak BugHO 13 prcyHKa B CH-
cTeMe o0pa3yercsi OJHO KOHTPYIHTHO IUIaBsIEecs
coennHenue coctaBa DyAsS (1ab. 2).

Tabmnuma 2.
HexoToprbie pu3nko-xuMHIeCKHE CBOHCTBA CILIABOB pa3pe3a As — DyS.
Ne i/m Cocras, Mob6% T, K d, 10%kr/m® H,, koMm?
As Dy

1 100 0 1088 4,15 115
2 90 10 — — —

3 80 20 — — —

4 75 25 1273, 823 4,3 120
5 70 30 825, 1290 4,45 150
6 60 40 1325, 825 4,56 186
7 45 55 1123, 1275 3,85 385
8 40 60 1325, 1123 4,85 389
9 30 70 1475, 1125 4,93 390
10 20 80 1125, 2150 5,15 405
11 10 90 1125,2190 5,25 415
12 0 100 2360 5,55 425




1473 1

2635

As + DyAsS

DyAsS + DyS

As 20 40

60 80 DyS

mMoab %

Pucynox 2. Jluazpamma cocmosinusi cucmemwt As — DyS.

IIpn u3MeHEeHHH MUKPOTBEPAOCTU OOHAPYKEHO
Tpu 3HaYeHHu# MHUKpoTBeppoctu 115, 385, 405, coot-
BercTByromme As, DyAsS u DyS. Onpenenenuem
MJIOTHOCTH YCTaHOBJIEHO, YTO TUIOTHOCTh COEAMHEHUN
cocrassier 6,75r/cMS.

P®A crutaBoB mokasalio, 4TO OTIWYAIOTCS HCXO/-
HBIX KOMIIOHCHTOB Ha AudpakTorpamMmax HpUCYIIHE
coequHeHUI DyASS NOSBISFOTCS HOBBIC TU(DPAKIINOH-
Hble TuHAHA. Ha ocHOBanum pe3yibTaToB POA paccum-
TaHBI MMapaMeTPhl KPUCTAIIMYECKOW PEIIEeTKH COCIH-
HCHHH ¢ MapaMeTpaMd pPOMOWYCCKONW CHHTOHUHU
a=7,49, b=4,02 ¢=9,83A°. OOBeM »3yIeMEHTapHOMN
siYeiiku cocTaBisieT V=365,5.

M3mepeHna TemmneparypHas 3aBUCUMOCTb JJIEKTPO-
MPOBOAHOCTU coeAnHeHud. OHa COCTaBIsieT G
3,9-10%0m-cm?

T.K
1381

1300
1200
1100

1000

900
800
700

600

Dy + DyAsS

Pa3pe3 Dy-AsS.

[Tocne KpUCTAUTU3AIMK CIUIABOB CHCTEMBI, OHH
OBLIH MOJIBEPTHYTHI UCCIICIOBAHUIO METOIOM (BHU3UKO-
XUMHYECKOTO aHam3a. B cucreme oOHapyKeHO HOBast
(haza cocraBa DyAsS. 3ydeHO PU3NKO-XUMHUYECKUE U
HEKOTOpbIe (PU3MUYECKUE CBOHCTBA COCTUHEHUH. DTO
COEMHEHNE U OBLTO 0OHAPYKEHO TaKKe B CHCTEME As
— DyS, Dy — AsS, T.¢ B TOUKe TiepecedeHHs IBYX pa3-
pe3oB Dy — AsS, DyS — As. ITo pe3yabpratam (pH3HKO-
xumuueckoro uccienoBanus JTA, POA, MCA, usme-
PEHHST MUKPOTBEPAOCTH U ONPEACICHUEM ILIOTHOCTH
mocTpoeHa auarpamma coctosiuusi Dy — AsS (puc. 3).
Pa3zpe3 siBisieTcst KBa3MOMHAPHBIM CEUCHHUEM TPOWHOM
cucremsl Dy — As — S.

Kak BUIHO U3 pUCYHKA COCTMHECHUE TUIABUTCS MIPH
1145K. OBrekTuka cocrapiusier 35,5% AsS u Dy.

K+ DyAs

S80K

DyAsS + AsS

Moas %

50

AsS

Pucynox 3. JJuacpamma cocmosnus Dy — ASS.
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HUCCJIEJOBAHMUE PA3PE3A Bi>Ses-NdSe

Abstract

I'an6aposa I'.T.

ouccepmanm xkagedpvr Obweli u HeopeaHuyecKou XUmuu

baxunckuii I'ocyoapcmeennwiii Yuueepcumem, baxy

Phase formation in the Bi2Se3-NdSe system using physicochemical analysis methods (differential thermal,

X-ray phase, microstructural analysis and microhardness and density measurements) a phase diagram of the
Bi2Se3-NdSe system was constructed and it was established that the Bi2Se3-NdSe system is a simple eutectic and
is a quasibinary section of the Nd-Bi-Se ternary system.

AHHOTAIUSA

dazoobpaszoBanue B cucteMe BixSes-NdSe kommieke MeTonaMu GU3MKO-XMMHUYECKOT0 aHai3a (IuddepeH-
[IHATBHOTO TEPMUIECKOT0, PEHTIeHO(a30BOr0, MUKPOCTPYKTYPHOTO aHAJIN3a M U3MEPEHUEM MHUKPOTBEPAOCTH H
IUIOTHOCTH) ObLIa mocTpoeHa ¢a3oBas auarpamMma cucteMbl BixSes-NdSe u ycranosnieHo, uro cucrema BipSes-
NdSe npezacrasisier co0oi MPOCTON IBTEKTUUECKUN THIT U SBISCTCS KBa3UOWHAPHBIM CEYCHHEM TPOWHOU CH-

cremsl Nd-Bi-Se.

Keywords: system, alloy, temperature, diagram, quasibinary
KiioueBble ci1oBa: cucrema, CrijiaB, TEMIIEpaTypa, TMarpaMMa, KBa3nOMHApHBIH

H3BecTHO, YUTO CHCTEMATHYCCKHH MOWCK HOBBIX
(hyHKIIMOHATBHBIX MATEPHAJIOB C PA3IMYHBIMH CBOW-
CTBaMH W YCJIOBHH MX CHHTE3a B MEPBYIO OYepeh OC-
HOBaH Ha JIETATbHOM H3y4eHUH (a30BbIX PABHOBECHM
1 3NIEKTPO(YU3UUECKUX CBOHCTB COOTBETCTBYOIIUX CH-
crem [1,2].

HcxomHble coepnHEeHUs] 001aal0T YHUKAJIbHBIM
KOMIUIEKCOM (DM3UYECKHX CBOMCTB, KOTOpbIE MO3BO-
JSIFOT MPOM3BOJIUTH M HCIIONIB30BaTh (POTOBIEKTpHYUE-
CKHE MaTepUabl B MUKPOIJICKTPOHHKE.

Tem He meHee, B,'3, crietoBaTenbHO, SBISETCS aK-
TyaJbHBIM JJISI TIOMCKAa HOBBIX MOJYIPOBOJHUKOBBIX
coenuHeHUi Ha ocHoBe SboSes (BiSes) m m3ydeHus
TPOWHBIX CHCTEM, COCTOSIIMX M3 CEICHHIOB BHCMYTa
W JIAHTAHOWJIOB, IS YCTAHOBJICHHS (DH3UKO-XUMHUYE-
CKOM OCHOBBI HX IIPHOOPETEHUSL.

IKCMepUMeHTAILHAS YaCTh.

CruiaBbl cHCTEMBI OBUTM CHHTE3UPOBAHBI U3 3JI€-
MEHTOB BBICOKOH YHCTOTHI (BUCMYT - B5, cenen B4 u
Heoaum 99,98%).



CriaBbl CHCTEMBI ObUIH CHHTE3UPOBAHBI U3 JINTa-
Typ Bi>Ses u NdSe B kBapieBbIX amityiax, BaKyyMHPO-
BaHHBIX J10 1072 pT.CT. OCTaTOYHOrO NaBNEHHUs, B TeUe-
HHe 5-6 yacoB npu 900-1200 K. ITocne cuHTe3a ObLIO
oOHapysxeHo, uTo 110 0-60 Moi. % criaBoB NdSe O6butn
MOJTy4eHbl B KOMITAKTHOM KPUCTaJLIMYECKOM COCTOSI-
HHeE, a OCTaJIbHBIE CIIJIABEI OBUTH ITOPHCTHIMH.

B aTom oTHomeHnn Bce 00pasipl ¢ KOHIEHTpa-
mueit Boime 60 mon. % NdSe ObuH H3MEIBLYEHEI B I10-
POLIOK M OABEPTHYTHI BO3/ICHCTBUIO BRICOKOTO aBIe-
HUS Ha CIICNUaJbHOM YCTPOMCTBE W TaOJICTUPOBAHEI
npu 800K B Teuenune 300 4. u Tepmudecku oOpaboTaH
C HCIIOJIb30BaHHEM METO/a TBepHo]a3HOI peakuuH.

UT00BI TOMOTEHU3UPOBATH BCe 00Pa3Ilbl CUCTEMBI
UX OT)KUTaMU B ycIIOBHAX BakyyMa mpu 750 K B Teue-
uHue 450 4. MccnenoBanus MpOBOAWIUCEH C HCTIONb30-
BanueM DTA (mpu6opsr Theroscan-2 u VDTA 8M2),
PEHTI€HOCTPYKTYpPHOro  aHanuza  (audpaxromerp
Bruker D8 ADVANCE), ckanupyromiei 3J1eKTpOHHOH
mukpockornu MCA (c ucnonszoBanuem SEI, Phillips-
XL 30 FEG) u mukpotBepaomepa (mpudopst [IMT-3).

Pe3yabTaThl u 00Cy:KIeHHE

ITocme Tepmuueckoit 00paboTkm Bce 00pa3Ibl
OBUTH MOJBEPrHYTH (HU3HKO-XUMHUYECKHM HCCIIEI0Ba-
HusM. Pesyneratel [ITA crimaBoB M HEKOTOpPBIE CBOM-
CTBa MPUBEJCHBI B TAOIHIIE.

Tabnuma.
Hekotopble pu3nKo-xuMuuecKue CBoiicTBa cmiaBoB BiSes-NdSe
Ne cocras, MoJL. % Tepmudeckuit MHUKPOTBEp- ILnotHOCTH, D, 1/cM®
dexrt, T, K nocteH,, re/mm?
BizSEa NdSe BizSEs NdSe
1 100 0 980 85,0 - 7,66
2 99 1 975-980 86,0 - 7,69
3 98 2 965,975 87,0 - 7,65
4 97 3 960,970 91,0 - 7,62
5 95 5 87,5955 94,0 - 7,60
6 93 7 865,950 97,0 - 7,58
7 90 10 800,835 olgiil-di - 7,52
8 80 20 800,825 - - 7,45
9 70 30 800 evtek tika 7,40
10 60 40 800,1275 - - 7,35
11 50 50 800,1350 - - 7,30
12 40 60 800,1430 - - 7,25
13 30 70 800,1550 - 3120 7,20
14 20 80 800 - 7,15
15 10 90 800 - 7,02
16 0 100 2420 - 3180 6,98
Kak BumHO 13 TaOnHIBI, B CIIJIaBax OBUIM MOJy4YeHBI MAKCUMYM JBa SHI0d(dekTa.
PesynbraTsel RFA nokasansl Ha puc. |

% |
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7 S S b A . S S WY U

A,

lOOD

600

400
200

] |
- .UJML«LJIMAW Y S

Pucynox 1. JJuppaxmoepamma cucmemor Bi2Se3-NdSe. 1- Bi2Se3,2-40,3-50,4-60, 5-100 mon. % NdSe
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AHanmu3 audpakTorpaMM MOKa3bIBaeT, YTO B CH-
cTeMe He BbIsIBJIeHa HOBas (a3a, pediekchl Ha audpak-
TOrpaMMax CIUIaBOB NPEACTABISIOT cO00i cMech pe-
(excoB coenunenuii BiSes,NdSe.

3Ha4YeHUsI MUKPOTBEPJOCTH CIUIABOB IIPHBE/ICHO B
tabiuue 1. Kak BuaHO, M3 TaOnuipl MONTydYeHO JBa
THUTIA 3HAYCHUH MHUKPOTBEPAOCTH: Ha OCHOBE BixSes
85,0-97,0 xrc/MM? u orHocamuxca k NdSe 318,0
Krc/Mm2, DTO yKa3bIBaET Ha TO, 4TO HOBas (aza B CH-
cremMe He o0pasyercs, ¥ 3TO MOATBEPIKAAIOT Pe3yiib-
tatel JITA u POA.

2400}~

T, K
2200
2000
1800
1600
1400
1200

1000,

800

Pesynpratet MCA cITaBOB TOKa3BIBAIOT, YTO B
cucreme B 00sacti KoHkHTpanuu 0 <+ 7 moj. % NdSe,
UMeeTcs 00J1acTh OrPaHUYCHHOH PACTBOPUMOCTH.

[T10THOCTH OOPA3IOB ONPEACISIH THKHOMETPHU-
YECKHM METOJIOM, Pe3YJIbTaThl IPUBEICHBI B TA0IHIIE.

T-x ¢aszoBas amnarpamma cuctembl BirSes-NdSe
MOCTPOCHA O pe3yibTaTaM IOJyYeHHBIX KOMILIEKC
meronam OXA (puc. 2).

» 2420
/
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400

Bi,Se, 20 40
mol%

NdSe

Pucynox 2. JJuazpamma cocmosnusi cucmemot BioSez-NdSe

Kak BumHO n3 pucyHKa, paspe3 sIBISIETCS KBa3H-
OUHApHBIM cedeHreM TpoitHo# cuctembl Nd-Bi-Se u
y4acTBYET MPHU TPHAHTYIISALMHU TPOitHON cucteMbl Nd-
Bi-Se.

JIMKBHYC CHCTEMBI COCTOMT M3 IByX BETBEH mep-
BUYHOM KpucTanmmsanuu o (Bi:Ses) u NdSe. Crurassr
CHCTEMBI HIKE COJIMIIyca IPENICTaBIIOT co00it Mexa-
HUYECKYIO CMECh TBEPIOTO pacTBopa o- 1 NdSe.

B cucreme coctaB 3BTEKTHKH coOTBeTCTBYeT 30
moi. % NdSe u Temneparype

800K. CocTaB 3BTEKTUKH TPAJAUIMOHHO OIpeJie-
JSTI0CH TpaMIECKH ITyTEM MTOCTPOSHHS TPEYTOIbHIKA
Tammana. B Touke 3BTEKTHKE NMPOUCXOAUT HOHBAPH-
aHTHBIN IpoLECC:

Mo (BizSes) + NdSe

IIpu xoMHaTHOW Temmeparype Ha ocHoBe BixSes
uMeeTcs 00JacTh TOMOTEHHOCTH COOTBETCTBYEIHE 7
moi. % NdSe, a npu temmnepatype 800 K cocraBnser
12 mon. % NdSe.

Takum 06pa3om, JuarpaMMa COCTOSIHUE CHCTEMBI
Bi,Ses-NdSe oTHOCHTCS K MPOCTBIM IBTEKTHYECKHM
THUIIaM U ABJISIETCS KBa3UOMHAPHBIM pa3pe30M TPOHHON
cuctembl Nd-Bi-Se.

BoiBoabl

Ha ocHOBaHMM MONY4YEHHBIX Pe3yJIbTATOB METO-
namu @XA 6bu1a moctpoena T-x dazoBast tuarpamma
paspesa BixSes-NdSe, u 6bUI0 yCTaHOBIICHO, YTO Pas-
pe3 Bi>Sez-NdSe sBnsiercst KBa3HOMHAPHBIM CEYEHHUEM
Tpoiinoii cuctemsl Nd-Bi-Se.

CIIUCOK JIMTEPATYPbI:

1. Kulbachinskii V. A., Kytin V. G., Kudryashov
A. A., Tarasov P.M. Thermoelectric properties of
Bi;Tes, Sh,Tes and Bi,Ses Single Crystals with Mag-
netic Impurities 9TH European Conference on Thermo-
electrics: ect 2011. AIP Conference Proceedings, Vol-
ume 1449, pp. 95-98 (2012).

2. Augpees O.B., XamukoB A.U., JlakTroHOB
®.B., lllypoa M. A. U3mepeHue 21eKTPONIPOBOIHOCTH
u repmo-2/IC: YueGHO-MeTommaecknii KoMIuieke. Me-
TOAWYCCKHUE yKa3aHWs JUIA CTYICHTOB HAIPaBICHHS
020100.68 «Xumus». Tromens: M3narensctBo TroMeH-
CKOTO roCyIapCTBEHHOT0 YHUBepcurera, 2012, 44 c.

3. A. M. IIpoxopoB KomrieHCaIl[MOHHBIH METO[
u3mepenus // bonbinas CoBerckas SHIMKIONCTUS (B
30 ) — 3-¢ m3n. — M: CoB. SHIHUKJIONCIN,
1973. T. XII. ,624 c.

4. TanbapoBa I'.T., CagpiroB @.M., Nnbscus
T.M., Ucmannos 3.U. Dnekrpodusnyeckre cBoicTBa
TBEPABIX PAacTBOPOB Ha OCHOBe BixSes, Kunernka u
MexaHu3M Kpuctamumsaiuu / Tesucsl qoknamnos VIII
Mexn. Hayu. Kond., IBanoso, Poccus, 2014, ¢.65-66

5. T'aubaposa I'.T., CamsiroB ®.M., Unbscisl
TM., Hcmammor 3.M., HOcudor FO.A. Cucrema
Bi,Ses-NdSe / Umummilli Lider Heydor Sliyevin
anadan olmasmin 91-Ci ildoniimiine hosr olunmus
“Miasir Kimya vo bilogiyanin aktual problemlori”
beynoalxalq elmi konfrans, Gancs, 2014, s 9-13

6. Augustine S., Ampili S., Kang J.K., Mathai E.
Structural, electrical and optical properties of
Bi,Ses and Bi,Seis-x)Tex thin films // Mater. Res. Bull.
2005, v.40,p. 1314-132

7. AopuxocoB H.X., bankuna B.®., Ilopenkas
S1.B. TlonaynpoBOJHUKOBBIE XaJbKOI'€HUbl U CILIABbI
Ha ux ocHoBe. M. Hayxka, 1975, 220c.


http://www.sciencedirect.com/science/article/pii/S0025540805001340
http://www.sciencedirect.com/science/article/pii/S0025540805001340
http://www.sciencedirect.com/science/article/pii/S0025540805001340
http://www.sciencedirect.com/science/article/pii/S0025540805001340
http://www.sciencedirect.com/science/journal/00255408
http://www.sciencedirect.com/science/journal/00255408/40/8

VK 665.1
STUDY OF FEATURES OF BINARY MIXES PHASE TRANSFORMATIONS OF OLEIN AND
STEARIN OBTAINED FROMPALM OIL BY DIFFERENTIAL SCANNING
CALORIMETRY METHOD

Mazaeva V.

Junior researcher, laboratory for the study of the chemistry of fat oil-fat production
Ukrainian Research Institute of Oils and Fats of the National Academy of

Agrarian Sciences of Ukraine, Karkiv

Golodnyak V.

Candidate of engineering sciences, consultant on metrology and standardization of the
head of the research section, National Technical University

"Kharkovsky Polytechnic Institute", Karkiv

Demidov 1.

Doctor of technical sciences, professor of the Department of Technology of fats and
fermentation products, National Technical University

"Kharkovsky Polytechnic Institute”, Karkiv

Kovalenko Z.

Candidate of pharmaceutical sciences

Associate professor, head of department fundamental and language training,
National Pharmaceutical University of Ukraine, Karkiv

Onopriyenko T.

Candidate of chemical sciences

Associate professor of department fundamental and language training

National Pharmaceutical University of Ukraine, Karkiv

HCCJIETOBAHUE OCOBEHHOCTEM ®A30BBIX IIPEBPAIIIEHA BUHAPHBIX CMECEM
OJIEMHA U CTEAPHHA, KOTOPBIE I1IOJIYYEHBI U3 ITAJIBMOBOI'O MACIA,
METOJOM JUPPEPEHIINAJIBHOU CKAHUPYIOINEN KAJTIOPUMETPUHN

Ma3zaesa B.C.

Mnaowuii nayunsiii compyonux, 1a00pamopul UCCae008aHUl XUMUU HCUPOS MACTONCUPOBBIX NPOU3-
800Ccm8, YKpAUHCKULL HAYYHO-UCCIe008AMENbCKUTL UHCIMUMYI MACEL U HCUPOS

Hayuonanvnou akademuu acpaphuix Hayk Ykpaunsl, 2. Xapvkos

TIonognsak B.A.

Kanouoam mexnuyeckux Hayk, KOHCYIbMAHM NO MEMPOLO2UY U CIMAHOAPIMUIAYUU PYKOBOOUNEIIS
HayuHo-uccreooeamenbckol wacmu, Hayuonanonoiti mexnuueckuil yHueepcumem

«XapvKko6cKuti norumexHuveckuli uHcmumymy, 2. Xapokos

Jemunos U.H.

Hoxmop mexuuueckux nayx, npogeccop xageopbl mexnonocuu Hcupos

u npodykmog bposicenus, Hayuonanvuoiii mexnuyeckuii ynugepcumenn,

«Xapvro6ckuil norumexHu4ecKull uHcmumymy, 2. Xapbkos

Kosajenko 3.1.

Kanouoam ¢apmayeemuuecxkux nayk, ooyenm

3a6e0youwas Kageopou GyHOAMEeHMANbHOU U A3bIKOBOU NO020MOBKU

Hayuonansnuuii papmayesmuueckuii ynusepcumem, 2. Xapvkos

Ononpuenko T.A.

Kanouoam xumuuecxux nayx, ooyenm kageopvi (pyHOAMEHMANbHOU U A3bIKOBOU NOO20MOBKU
Hayuonanonvii hapmayesmuueckuii ynusepcumem, 2. Xapvxos

Abstract

The rheological properties of fat products are affected by such phase transformations as crystallization and
melting, which are associated with the ratio of triacylglycerols in their composition. Therefore, the study of phase
transformations in multicomponent systems containing various lipids is currently relevant. This article presents
the results of phase transitions on DSC diagrams of binary fat mixtures of palm olein and stearin using differential
scanning calorimetry. A review of the DSC diagrams of mixtures of palm olein and stearin made it possible to
generally evaluate their form in terms of phase transitions, to highlight their general characteristics, such as the
types of features at characteristic points, the dependence on the ratio of the components of the configuration of the
diagrams at these points, as well as the distribution of temperature, specific thermal flow and enthalpy. In addition,
a general assessment was made of the effect of an increase in the content of triacylglycerol PPP in the composition
of the mixtures, which notes that in general this does not significantly affect the melting and crystallization pro-
cesses. However, a change in triacylglycerols affects some characteristic points, which makes it possible to trace
the qualitative effect of a change in the content of triacylglycerol PPP.
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AHHOTaNNA

Ha peonorudeckue cBOHCTBA )KHUPOBBIX MPOAYKTOB BIHSIOT TakKie (pa3oBble MPEeBpalleHNs] KAK KPUCTAILIN3a-
WS ¥ TUIaBJI€HHE, KOTOPhIE CBSA3aHBI C COOTHOIIICHWEM TPUAIMIITIIMIIEPOJSIOB B UX cocTaBe. [loaToMy n3yueHue
(ha30BBIX MpEBpalCHU B MHOTOKOMIIOHCHTHBIX CUCTEMaX, COJCPIKAIIUX Pa3JIUUHbIC JUIHU/BI, B JAHHOE BPEMs
SIBIISICTCS AKTyaJIbHBIM. B JaHHOM CTaThe MPUBEACHBI PE3yJIbTaThl (ha30BbIX Mepexoa0B Ha auarpammax JJCK ou-
HApPHBIX )KHPOBBIX CMECEH MaJbMOBOTO OJIEHHA M CTEapHHA METOJOM Mu(QepeHINATbHON CKaHUPYIOUICH Kalo-
pumetpun. 0O630p auarpamm JICK mo3BodwiI B I[EJIOM OICHHUTH MX BUJ C TOYKH 3pCHHS (Pa30BBIX IEPEXOJIOB,
BBIJICIATH OOIUE XapaKTEPUCTUKH, TAKAE KaK BUBI 0OCOOCHHOCTEH B XapaKTEPHBIX TOUKAX, 3aBHCUMOCTh OT CO-
OTHOIICHHS KOMITOHEHT KOH(PUTYpaIiX THarpaMM B dTHX TOUKaX, a TAKXKE paclpeIeIeHUH TeMITepaTyphbl, YAeTb-
HOTO TEIIOBOTO TTIOTOKA U SHTAIbIIH. KpoMe Toro, BEITIOTHEHA 00111ast OIIeHKA BIUSHAS YBEIMICHUS COICPIKaHUS
tpuammrimiepona PPP B cocTaBe cMmeceit, koTopast oTMedaeT, 9TO B IEJIOM 3TO HE OKa3bIBaeT CYIIECTBEHHOTO
BO3ZCHCTBUS Ha MPOIECCH IUIABICHUS U KpucTaum3anui. OTHAKO W3MEHEHNE TPHALMIITIIUIIEPOIIOB BIHUACT HA
HEKOTOPBIE XapaKTepPHBIE TOUKH, YTO JAaeT BO3MOXKHOCTH NPOCIIEANTH Ka9eCTBEHHOE BIMSHIE N3MEHEHHS COIep-

JKaHusA B cMecH Tpuanuiriuuepona PPP.

Keywords: differential scanning calorimeter, crystallization, melting, specific heat flux, enthalpy, triacyl-

glycerols, fat mixture, phase transformations.

KiaioueBnle cioBa: ﬂI/I(l)(l)epeHHI/IaHLHaH CKaHUpyromasa KaJIOpuMCTpUd, KpUCTAIU3alusd, IJIaBJICHUC,
y[[eJ'ILHBIfI TEIIOBOI IMMOTOK, SHTAJIBIIUA, TPUALUITIINLECPOJIbI, ) KUPOBAasi CMECh, Q)a3013},1e MpeBpalICHus.

Begeoenue

B nyOnukarmsix [ 1-4] mpuBeneHBI pe3yIbTaThl HC-
CJIEIOBAHUS IIPOLIECCOB IUTABICHNS M KPUCTAITU3ANT
OmHapHBIX cMecell mamsMoBoro onenna (manee [10) u
naieMoBoro creapuHa (manee IIC) meromom mudde-
PEHIMAJIBHON CKaHHPYIOIIEH KalopuMeTpuu (najee
JCK). bunapnsie cMecu cocTtasiieHs! ¢ marom 10 % mo
MaccoBomy cozepxkanuto [10 B I1C [1, 3]. B atux my6-
JIMKALUSIX OCBELIAINCH OTIEIbHBIE CTOPOHBI YKa3aH-
HBIX TIPOLIECCOB, YTO HE MO3BOJISIO B IEJIOM ITOJTYYHUTh
NPE/ICTaBIICHUE O XapaKTepe SIBJICHUI U B3aHMOCBSI3U
X C COOTHOIICHHEM KOMIIOHEHT M TPHAIMIIIIUIIE-
ponsHeIM (nanee TAI) cocraBom. OcobeHHOCTH OH-
HapHBIX cMecelt [10 u [1IC cocrout B ToM, uto I10 u
I1C umeror 6m3kue mexmy coboir TAIT cocraBsl, cy-
IMIECTBEHHO OTJIMYAIOIINECS TOJIBKO MO COAEPKAHUIO

omuoro TAT B IIC - ato PPP. B ta6mn. 1, u3 [5] mpuse-
nenbl TAT cocrassl [10 u I1C, a Ha puc. 1 rpaduueckn
moka3adsl TAI cocTaBbl Bcex OMHApHBIX cMece (Tod-
KaM{ OTMEYEHO COofep)KaHue KOMIIOHEHT B CMECH), U3
KOTOPOTO HATJISTHO BUIHO, KaK OH MEHSIETCS B 3aBUCH-
MOCTH OT yBenuuyeHus maccoBoi gonu I1O B cocraBe
cMmecu. besycinoBHo, y OMHApHBIX cMeceil U3 KOMIIO-
HeHT ¢ Omm3kuM TAI' coctaBoM OyaeT HaOMOAATHCS
3aBUCHMOCTH ITPOIIECCOB IUIABJICHUS W KPUCTAJIM3a-
IIMA OT COOTHOUIEHUsI KOMIIOHEHT. OIHAaKO OTMEYeH-
Has Bbie ocooennocts TAI cocraBos I10 u I1C mo3-
BoJIsieT OoJiee 00BEKTUBHO OLICHUTDH 3aBUCHMOCTD yKa-
3aHHBIX BBIIIE IPOIECCOB OT CYLIECTBEHHOI'O
n3MeHeHus conepxkanusi B TAI' cocraBe ogHOro us
HUX.

Tabmuna 1
Tpuamnarannepoasuslie coctasbl 11O u IIC
Nerm TAT Maccosas noms, % PasnocTh
§(0) I1C
1 POP 36.67 30.165 6.505
2 POO 24.544 10.559 13.985
3 PLP 8.87 5.758 3.112
4 PLO 7.651 3.555 4.096
5 POS 5.417 4.236 1.181
6 PPP 3.733 29.613 -25.88
7 000 2.59 1.034 1.556
8 MOP 2.579 1.662 0.917
9 SO0 1.692 0.846 0.846
10 PLLn 1.222 0 1.222
11 SLL 1.121 0 1.121
12 PPS 0.967 6.206 -5.239
13 MLP 0.762 0.114 0.648
14 MOO 0.714 0.381 0.333
15 MPP 0.534 2.733 -2.199
16 SOS 0.454 0.408 0.046
17 MOM 0.302 0.652 -0.35
18 MLO 0.178 0.117 0.061
19 PLS 0 0.931 -0.931
20 PSS 0 0.631 -0.631
21 SLO 0 0.399 -0.399
Cymma, % 100 100 0
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Puc. 1. Cooepoicanue maccosoui 0onu TAI' 6 bunapHvix cmecsx

HUccnenosanus BeimoiHens! Ha JICK monenu Q20
komnanuu TA Instruments, a npeacTaBuTens B Ykpa-
nHe Intertech Corporation. YcaoBusl IpoBeneHHS W3-
MepeHnit 000CHOBaHBI B [1] B TOM dYHCIe W TeMil
Harpesa paBHBIH 7,5 rpagycoB Llenscus B MunyTy. O6-
pabotka pe3yipTaToB BhimoHeHa B Mathcad 14.

Ha puc. 2a u 26 mpusenens! auarpammsl JJCK
miaBnenus u kpuctamumzanuu [10 u TIC. U3 Hux
BUIHO, Kak ompeneistorcs 3asucumoctd TAIT cocra-
BoM. Ha 3Tux prcyHkax 0003HaueHBI XapaKTepHBIE
TOYKH JuarpaMM [2], B KOTOPBIX aHAJIW3 3HAUYE€HUH Ta-
paMeTpoB IPOLIECCOB COCTABIAET COACPAKAHNE HACTOS-
IIero cooOmeHus. B kauecTBe OCHOBHBIX IapaMeTpoB
MIPOIIECCOB TUIABJICHHUS W KPHCTAJUIN3AINN HCIIONB30-
BaJMCh TEMIEPATYPA, yACIbHbIE TEIIIOBOU MOTOK U 3H-
TaJIBIHA.

Huarpammel JICK, npuseneHHble Ha puc. 2, 0Tpa-
JKal0T 3aBUCUMOCTb, OT COOTHOILIEHH KOMIIOHEHT TAT
coctasa B cMmecsx 10 u I1C, n3menenust popmsl U Be-
JIMYMHBI TUKOB B XapaKTEPHBIX TOYKaxX, KOTOpbIe 000-
3HAYEHBI JATHHCKUMH OyKBaMH, 1, B YaCTHOCTH, ITOSIB-
nenue Ha auarpamme [1C aByX XapakTepHBIX TOYEK a1
1 a2. 3aBUCUMOCTb U3MEHEHNUS ()OPMBI M BETNYNHBI TH-
KOB B XapaKTEPHBIX TOYKAX OT COOTHOILEHHS KOMIIO-
HEHT U €CTh IpeMEeT HACTOSIIero uccienoBanus. Ja-
Jiee, MU M3JIOKEHHH MaTepHraia 0003HAYCHUS XapaK-
TEPHBIX TOYEK OyJIeT MPUMEHSAThCS B TEKCTE M Ha
PHCYHKaX, a JUIsl CMECeH MCIIONb3YI0TCsl 0003HAYEHUS,
NIpUBE/ICHHBIE B Ta0I. 2.

Ta6muma 2.
Copepxanue [1C B cmecn, % 100 {90 (80 |70 |60 |50 |40 |30 (20 |10 |O
Copeprxanue I10 B cmecn, % 0 10 |20 |30 (40 |50 |60 |70 |80 |90 | 100
YcinoBHOE 0003HAYEHHE CMECH ps pl | p2 [p3 | p4 |p5 |p6 |p7 | p8 | p9 | pO
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Puc. 2. Tuacpammor J[CK npoyeccoe niaenenus u kpucmaniuzayuu ona: a — 110, 6 — I1C

HecoMHeHHO, 9TO MOTHOE TPEACTABICHUE O TIPO-
eccax MOXKHO TMOJMYYHUTh TOJBKO MPU KOMILIEKCHBIX
UCCJICIOBAHHUSAX C MPUMEHEHUEM PEHTIEHOCTPYKTYp-
HOTO aHajn3a, MHOJSIPU3AHOHHOW MHUKPOCKOIHU U
xpomartorpadun. K coxaneHuro, aBTOpsl He pacroa-
raloT BCEM HEOOXOAMMBIM KOMIUIEKCOM 000pyaoBa-
HUSL.

Oowan xapakxmepucmuka ouazpamm.

IIpexxne yem HavaTh JAETAIFHOE PACCMOTPEHHUE
IUarpaMM B KOHKPETHBIX XapaKTePHBIX TOYKaxX Ilelie-
c000pa3HO BBIICIHTH IJIS1 BCETO MACCHBA PE3yIIbTATOB
o01ue cBOMCTBA ISl BCEX COOTHOIIEHWH KOMITOHEHT.
Od4eBHIHO, YTO 3TH CBOICTBAa OIPENENAIOTCS He
TOJIBKO COOTHOIIEHHEM KOMIIOHEHT W IOKa3aTeJsIMU



22 Norwegian Journal of development of the International Science No 36/2019

KOHKpeTHBIX TAI', a 00yCIOBICHBI M OOIIUMH 3aKOHO-
MEPHOCTAMH (PU3UYECKUX IIPOLECCOB IIIABICHUS U
kpuctamuzauuu TAIT u CBONCTBEHHBI, €CIIM HE BCEM,
TO 3HAYUTEIBHOMY OOJIBIIMHCTBY U3 HUX.

Ha Bcex nmuarpammax HaOII01a10TCs YETHIPE BUA
0co0eHHOCTEW, KOTOpble 0003HAYEHBI XapaKTepPHBIMU
Toukamu. [1epBeIii U3 HUX MpencTaBiIseT COOO0H TOUKH,
B KOTOPBIX MPOHCXOJUT 3aMETHOE H3MEHEHUE KpHU-
BU3HBI JINHUM JuarpaMMsbl. [IpuMepoM Takumx To4ex
MOJKET OBITh XapaKTepHas TOUKa «a» Ha JuarpaMmax
maBneHus 1 kpucrammsanuu 1O puc. 2a. Bropoi
BUJI — 3TO 3KCTPEMyMBbI (MAaKCHMyM W MHHHUMYM Ha
JuarpaMmMax), 9TO COOTBETCTBYET (pa30BBIM IIEpPEXO-
Jam nepBoro poaa. Ha puc. 3a npuBeneH npumep 3Kc-
TPEMYMOB ISl XapaKTepPHOH TOUKH «e» Ha Auarpamme

TI3EMNeHNe KPHCTATTHIALIMA

TUAEMEHIE

JICK T1O. s Bcex 0cCOOEHHOCTEH ITOTO THITA Xapak-
TEpPHO HAJIMYME Ha HayaJlbHOM BETBUM KPUBOH JHa-
rpaMMBI TOYEK IEPBOrO THUIA aHAJIOTHYHO «e2». Tpe-
TUW BUJ IPEJCTABIISIET CO0O0 BCeraa coYeTaHue JBYX
XapaKTepHBIX TOYEK, KaK 3TO MI0Ka3aHo Ha pHc. 30 A
napsl Touek «P — Ny u3 quarpamMmsl [10. OcobeHHOCTH
JIaHHOT'O TUIIAa MOKET COCTOSATh U3 MAaKCUMyMa U MUHU-
MyMa B 00€MX TOYKAX JJIS TUTABJICHUS M KPUCTAIUIA3A-
UM, KaK Ha prc.30 WITH U3 IJIOCKOTO CTPOTO TOPU30H-
TaJIBHOTO YYaCTKa MEXAY TOUKaMHU «) — Ny JUIsl OTHOTO
mpolecca U 3KCTPEMYMOB JISl IPYroro, Kak Mmoka3aHo
Ha prc.3B A «p9». UeTBepThIil BU PEACTABIISET CO-
0ol Takke COYETaHWE NBYX XapaKTEPHBIX TOYEK CO-
€TMHEHHBIX HAKJIOHHOH MPsIMO. DTOT BUJ UMEET Me-
CTO JJIS BCeX cMeceil mapa To4ek «F — S», 4TO BHIHO
HEIOCPECTBEHHO Ha IuarpaMmax puc. 2.

PHCTAITISA
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Puc. 3. [Ipumepsi 6ud06 ocobennocmetl 6 XapaKmepHuLX MOYKAX:
a — Ona Xapakxmeprou moyku «ey uz ouazpammul «pO», 6 — 015 napvl mouek «P — Ny uz ouazpammul «pO»,
6 — 0113 napvl mouex «P — Ny uz ouazpammot «pI»

Bce mpuBeneHHbIe BBIINIE BUABI OCOOCHHOCTEH B
XapaKTEPHBIX TOYKaX BCTPEUAIOTCS B PA3TUIHBIX COYe-
TaHUSAX, B 3aBUCUMOCTU OT COOTHOIIICHUSI KOMITOHEHT,
Ha tuarpammax JICK. Bmecte ¢ TeM B Toukax «by», «e»,
«My, «P - N», «F - SHBUJI 0OCOOEHHOCTH BCETZIa COXpa-
HSIETCS, KaK COXPAHSETCS U COYETAHHUE TOUYEK «P - Ny,
«r - S». B ocTanpHbIX TOYKax 310 «C», «d», «f», «k»
MPOUCXOTUT TpaHCHOPMAIIHS OTHOTO BUIa OCOOCHHO-
cTell B Ipyroi B 3aBUCUMOCTH OT cooTHoweHus [10 u
IIC B cmecu.

Bnuanue coomnowienus KoMnonenmos Ha na-
pamempul hazo6vlx nepexooos.

3aBHCHMOCTH BEIWYHHBI TEMIIEPAaTyphl B Xapak-
TEePHBIX TOUYKaX (pHUC. 4a) A7 IPOIECCOB IJIABICHUS
KPUCTAJUTU3AIMH, a TAK)Ke PA3HOCTH MEXIy TeMIlepa-
Typamu (puc. 40) B 3THX pexKHMaX, PUBEJICHBI Ha PUC.
4 npu pasnuusbix cootHomenusax 10 u IIC B cmecu.

W3 pe3ynbraToB HM3MEPEHUN CIEAYET, 4YTO, HE
CMOTpsl Ha JIMHENHOe yBenuuyeHue coaepxkanus TAD
PPP (ta6xn. 1 Nenm.6 u puc.1) B cMecH, He HaOIOIaeTCs
COOTBETCTBYIOLIMX M3MEHEHUH B XapaKTEpPHBIX TOU-
kax. Kak BugHO u3 conoctannenus gaHabx JICK (puc.
2) Ha auarpamme iasneHus g [1C no cpaBHeHuto ¢
rpadukom st [1O ecTh 1BE NONONHUTENBHBIE TOYKU
«a2» M «a1», MOsBJIEHNE KOTOPHIX MOXXHO 000CHOBATh
pocrom copepxanust TAI' PPP. Onnako Ha quarpamme
KPUCTAJUIM3AIlMM STH TOYKH OTCYTCTBYIOT. Kpome
TOT0, MOHOTOHHOTO XapaKTepa sl BCEX CMECe 3TO He
HOCHT, TOCKOJIBKY TOUKH «a2» 1 «a1» HAOI0AAI0TCS Ha
JUarpamMax IJIaBJIeHus sl cMmeceit ps, pl, p2, pb, a
Ha KpucTallin3alluu I/IJIGHTI/Id)I/IHPIpyeTCﬂ TOJIBKO OJJHa
TOUKa «a At cmecu P2. Ha rpadukax puc. 4a moka-
3aH 001K XapaKTep 3aBUCUMOCTH TEMIIEPATYpPbI B Xa-
PaKTepHBIX TOYKax (HaHHbBIE i1 cMeceld p7, p8, p9 He
MIPUBEICHBI T.K. aHAJIOTUYHBI P6 1 p0).
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Puc. 4. 3asucumocmu seruyunbl memnepamypol (2papux, a) 8 XapakmepHvix MouKax NPoYeccos NiAGIeHUs U
KPUCIANLIU3AYUY, 4 MAKJICe PA3HOCHU MEMnepamyp 6 Smux npoyeccax (epagux 6) ons cmecell.
Ob6o3nauenus: Ha epagure, a —pl - memnepamypa nnagnenus cmecu pl,
tk1l — memnepamypa kpucmannusayuu cmecu pl u m.o., na epaguxe 6 — Atl=tpI-tkl u m.o.

Ha puc. 40 mpuBeJcHA 3aBUCHMOCTh Pa3HOCTh
TEMIIEPATyp B XapaKTEPHBIX TOYKAX MEXTy 3HAUCHH-
SIMU B IIPOIIECCAX IUIABJICHHS W KPUCTALIM3AIMK. Pe-
3yJbTaThl U3MEPEHUIl GOPMHUPYIOTCS B JIBE TPYIIIBI C
MOTPaHUYHOW MeXIy coboil Toukoit «e». Ilepas
IPYIIIa U3 TOYEK «a», «b», «C», «d», 3HaUeHHs TeMIIe-
paTtypsl B KoTopbix usmensercs ot 10 °C go 21 °C u
BTOpas — u3 Todek «f», «k», «My», «ny», «pP», «r», «S» B
uHTepBasie Temneparyp ot -4 °C go 6 °C. Cnenyer
TaK)ke OTMETHTh, BO MMEPBBIX HA PHC. 4a B HHTEpBaie
Mexkay Toukamu «e» u «f» mepecekarorcst rpaduku
TUIABJICHHS U KPUCTAJUIM3AIMU U BO BTOPBIX TEMIIepa-
Typa B OJJMHAKOBBIX TOYKAX Ha JUArpaMmax KpUCTai-

JMU3AIMH BCEeTAa HIDKE, YeM Ha JuarpamMmax IUIaBIie-
HUsA, 3a UCKIoueHneM Touek «f», «K», «my» g Bcex
cMeceid, B KOTOPBIX OHA BHIIIE, IPIYeM OoJiee BCero Ta-
KUX 3HAYCHUHN PUXOIUTCS Ha OO TOUKA «K».

BennunHa yaensHOrO TEIUIOBOTO MTOTOKA Ha Jxa-
rpammax JICK xapakrepusyeT ypoBeHb HWHTEHCHUBHO-
CTH TIPOIIECCOB (PA30BBIX MEPEXOO0B MPH TUIABJICHUH U
KpucTau3anuu. Pa3HoCTh MOTOKOB, B3sTas 1o abco-
JIIOTHOUM BEJMYMHE B COOTBETCTBEHHBIX XapaKTEPHBIX
TOYKaX, MO3BOJISIET OLEHUTh Pa3iNuusl B NPOTEKAaHUU
9TUX NPOLECCOB NPU IUIABIEHUH U KPHUCTAJUIM3ALMH.
Ha puc. 56 u 5B npuBecHB B OAMHAKOBOM MacinTabe
YJeJIbHbIE NMOTOKH IMJIABICHUS U KPUCTAJUIM3ALUH ISt
BCEX CMeCeH B XapaKTePHBIX TOUKAX.
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Puc. 5. 3nauenue genununbl menniogo2o nomoxa 8 XapaxkmepHvix moukax npu niasnexuu (0)
U Kpucmanauzayuu (8) u pasHocms ux no abCoNomHoU eeauyune (a)
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[Ipex e Bcero, ciemayeT OTMETUTb, 9TO MIPH TIaB-
JIEHUW ¥ KPHUCTAJUIM3alMK Ha rpadukax puc. 56 u 5B
TOYKH, B KOTOPBIX HAOIOACTCS MAKCUMyM IOTOKA,
COBIAIAIOT — 3TO «b» U «My, I TIaBneHus (IHI0-
TEPMUYCCKHIA TPOIIECC) MAKCUMAJIbHBIC 3HAUCHHUS (b =
-0.856 B1/r, qm = -0.612 BT1/r; s KpucTaILIH3aUuA
(axk30TepMuueckuii mpouecc) qp = 1.422 Br/r,
Om = 0.804 Bt/r. Jlanee 3HaueHHS MOTOKA B 3HIO- U
9K30- IPOIECCaX MHUHAMAIBEHBI B TOUKE «€» COOTBET-
ctBerHo -0.008 Bt/r, 0.208 Bt/r. B nemom, abcomror-
Has BEIMYMHA MOTOKA MPU KPHUCTAIDIM3AIUN OOJbIIE,
YeM MY IUIaBJIeHNH. BenmndnHa moToka it TOYeK OT
«c» 10 «k» (32 HCKITIOUEHNEM «e» TIPH TUIaBJICHUHN) 110
a0COJIOTHOHN BeNMYMHE HaxoauTcs B uHtepBaie (0.2 —
0.6) Bt/r. YBenuuenue conepxanus TAI' PPP Goiee
94eM B CEMb pa3 K CYIIECTBCHHBIM KOJIMUYECTBEHHBIM H3-
MEHECHHUSM BEIIMYHUHBI IOTOKA HE TIPUBEIIO.

Pa3HOCTE TOTOKOB, B34Tasl 10 HX aOCOJIFOTHOM Be-
JUYUHE B COOTBETCTBEHHBIX XapaKTEPHBIX TOYKAX
(puc. 5a) meMOHCTpHpYET OTIMYHE XapaKTepa MpoTe-
KaHWS DHIO- W DK30- MPOIECCOB. 3a HCKIIOUCHHEM
MaKCHMYyMOB B TOYKax «D» U «My, KOTOpbIe OCTATHCh
B TOM € IOJIOKEHUH, B TOUKAX «C», «d», «» Habdm0-
JaeTCs MHHUMYM IOTOKA, IPUYEeM B HEKOTOPBIX CMe-
CSAX DHAOTEPMHUYECKHHA IpoIecc MpeBaIupyeT Hal
9K30-, & B «€» - MAaKCUMyM. M X0Ts1 pa3HOCTh MOTOKOB
HEeBeJMKa, 0JIHaKO HabmroaeTcs CylIeCTBEHHOE Kade-
CTBCHHOC pa3InyKe MPOIIECCOB B XapaKTEPHBIX TOY-
Kax.

[To ynenpHOM 3HTANBIUH, KOTOPAs BEIYUCIACTCS
u3 nanHbix JICK quarpamMm, MOXKHO OICHHUTH BHJ (ba-
30BOTO IEPEX0/a, IIOCKOIBKY PE3KHE N3MECHCHHUS €€ Be-
JIUYUHBI CBSI3aHEI C MPOIECCAMH ITO/IBOJIA FITH OTBOJA

TeIlIa XapaKTepHbIMU U (a30BEIX HepexonoB I poxa.
Ha puc. 6a u 60 npuBeneHsl B OJHOM MaciTade is
TUIABJICHHS M KPUCTAUTM3aLMH COOTBETCTBEHHO 3HaYe-
HUSI DHTAJIBIIMY B XapaKTepHbIX Toukax. Ha obenx rpa-
(MKax 4eTKO BBIIENSETCS TOJBKO OJMH IUK B TOYKE
«b» cOOTBEeTCTBYIOLIMI OCHOBHOMY IHKY ILUIABICHHS
(xpucraimzaimn) Ha auarpammax JICK. Kpowme Toro,
Ha puc. 6a (TUIaBJIeHHE) B TOYKE WAECHTH(HUIHPYETCS
UK B ToUke «al» mis cmeceit ps, pl, p2 u p5, ecte-
CTBEHHO, YTO COOTBETCTBYIOIINE UM ITUKH Ha puC. 60
OTCYTCTBYIOT, a TaK)K€ BHJCH IIMK B TOUKE «€» Ha pHC.
6a. B ocTanbHBIX TOYKax BEIMYMHA SHTAIBIIMU B IIe-
JIOM JIOCTaTOYHO MOHOTOHHO YMEHBIIACTCS.

PazHocTh sHTaNBIUH (pUC. 6B), B3ATas Mo abco-
JIIOTHOW BEJNMYMHE B COOTBETCTBEHHBIX XapaKTepPHBIX
TOYKaX, MO3BOJISIET OLIEHHUTH, MPEXKAe BCero, o0paTH-
MOCTb MPOLIECCOB IUIABIECHHS W KPHCTAJUIM3AlNH, a
TaK)Xe HACKOJIbKO MJCHTHYHEI SIBJIEHHS, KOTOPBIMHU CO-
MIPOBOXKJAIOTCSI ATU MPOILECCH B XapaKTEPHBIX TOUKaX.
B Touke «b» pa3sHOCTh SHTANBIUIA IIABICHAS U KPH-
crayui3anuy He npessimaet 60 Jk/T. 9To MOKHO 00b-
SICHUTH TEM, YTO, KaK M3BECTHO, y OPraHMYECKHUX CO-
€AWHEHUH MOXET OBITh HECKOJIBKO TBEPIBIX MOIU(H-
Kalui ¥ Ul HUX CYIIECTBYIOT MOHSATHS «IUIACTUYHBIN
KpUCTAD» U «OKUAKUN Kpucrawn». B wactHocTH, y
TAT [6] Habnroaercs siBieHUE noauMopdu3Ma, Korua
B cucteMme (a3 CylecTByeT HECKOJIBbKO TBepbIX (a3. B
9TOM city4yae (a30BbI€ MMEPEXObl U3 COCTOSHUS TBEP-
JIOTO B JKHJIKO€ W 0OpaTHO MOTYT IPOUCXOIMTH pa3-
JTMYHBIM ITyTeM. [TnaBneHue yepes cocTosHUS TBEpAOE-
KHUJIKOKPHCTAJUTMUECKOS-KHUIKOE, a KPHUCTAIUTH3aLus
HETIOCPEICTBEHHO XHJKOe-TBepaoe. B atoMm ciydae
SHTAJIBIINH TIPOLIECCOB OyIET Pa3IHYHEL.
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Puc. 6. Beruuuna sumanvnuu 8 XapakmepHvlx Mo4kax OJisk 6Cex cMecell.
a — ona naasnenus, O — 01 KPUCMALIU3AYUU U 8 — PAZHOCTb MeHCOY HUMU



B Toukax «C» u «0» pa3sHOCTh SHTAIBIIUN HUMEET
HauOoJIbIlIEE 3HAYEHHE 110 a0COIIOTHOM BEIMYHHE, KO-
Topoe Haxoautcs B uHTepBase ot 20 JIx/r mo 110
JIx/r. BO3MOXHBIM OOBSCHEHHEM B JaHHOM CJIyd4ae
MOJKET OBITh pa3jiuyre BUIOB (ha30BBIX MEPEXOJOB B
mpolieccax IUIABJICHUS U KPUCTATUTU3AIIH.

B ocranbHBIX XapaKTepHBIX TOYKAX Pa3sHOCTh JH-
TaJbIUI B Mpeaenax TOUHOCTH MOCTAHOBKH JKCIIEPH-
MEHTa COOTBETCTBYET OOPaTUMOCTH MPOIIECCOB IIIaB-
JICHUS U KPUCTAJUTA3AITUH.

Obcysicoenue pezyiomamos

0630p muarpamm JICK cmeceii I1O u I1C mo3Bo-
JIAIT B IIEJIOM OIIEHHUTH UX BUJ C TOYKHU 3peHHS (Ha30BBIX
MEPEXO0B, BBIACIUTH OOIIME I HUX XapaKTepH-
CTHKH, TAaKHE KaK BHJbI OCOOCHHOCTEH B XapaKTEePHBIX
TOYKaX, 3aBUCUMOCTh OT COOTHOIIEHHUS KOMIIOHEHT
KOH(pUTypaIuy TuarpaMM B 3THX TOYKaX, a TAKIKE pac-
MpeeseHU TeMIepaTyphl, YASIbHOTO TEMIOBOTO TO-
TOKa W SHTampnuu. KpoMe TOro, BBIOJHEHA 0OIIas
OIIEHKA BIMSIHUA yBenanueHus cogepxkanust TAI' PPP B
COCTaBe CMecei, KOTopas OTMEJaeT, YTO B IEJIOM 3TO
HE OKa3bIBACT CYIICCTBEHHOTO BO3ACUCTBHUS Ha TIPO-
I[ECCHI IIaBJICHHUS U KPUCTAIUTH3ALINH.

[IporeccaM maBieHUS U KPUCTAJUIM3ALUU CMe-
ceit Ha nuarpammax JICK Bcerma cooTBeTcTBYIOT (a-
30BbIe Iepexoasl nepsoro poaa. ITockonsky TAI co-
cTaB cMeceil ¢ TouHocThIo nopsiaka (1 — 2) % cocrout
MpaKTHYecKH 13 ofHuX U Tex ke TAI ¢ pasnuuHeIM ux
COJIep>)KaHUEM B CMECH, TO MOXKHO C BBICOKOH cTeme-
HBIO BEPOSITHOCTH MPEANONIOKUTh, YTO B ILIEJIOM Ha
JCK oHu OyayT NpHCYTCTBOBATH B OTHUX U TEX XKE Xa-
PAKTEpUCTHYECKUX TOYKAX JIJIsI BCeX cMeceid. [leiicTBu-
tenpHO Ha JICK nmarpamMmax Bcex cMecei HaOIoa-
IOTCSI TOYKH, B KOTOPBIX BHIl OCOOCHHOCTEH, yKa3aH-
HBIX BBIIIE, OCTaeTCS HEM3MECHHBIM B OTIMYHE OT
OCTaJIBHBIX TOYEK B TOM YHCJIE H HE 3aBUCHMO OT H3Me-
Henust conepkanuss TAT PPP. Dro Touku «aw, «by»,
«B», «My MpHYEM TMOCICAHUEC TPU SBIAIOTCA (ha3o-
BBIMU TEPEXOAaMH TIEPBOTO POja, a MepBas Onpeje-
JISieT HAavaJlo HauajJbHOro nepexoja. Kak BujHO Ha puc.
5B 3TUX TOUYKax HAOIIOJACTCS YBEIMYCHUE aOCOIIOT-
HOTO 10 BEJIUYMHE YJEIbHOTO TEMIOBOTO MOTOKA.

Bwmecte ¢ TeM B OCTaNBHBIX XapaKTEPHBIX TOUKAX
B 3aBHUCHMOCTH OT COOTHOIIEHHMSI KOMIIOHEHT CMECH
HaOIIOMat0TCs TPaHC(HOPMALIMU OTHIX BHUIOB OCOOCH-
HOCTEH B ApyTHE KaK B MpeesiaX OHOTO IMPoIecca, Tak
U TIpH Tiepexojie K apyromy. [lapamerpsl puzuyeckix
BEJIMYMH B JTHX TOYKAX CYIIECTBEHHO IO BEIMYHHE
MEHBIIIE W, HE OKa3bIBasi CYIIECTBEHHOTO BJIMSHUS Ha
o0muit xapakTep 3aBUCUMOCTEH, TEM HE MEHee, TI03BO-
JISIOT TPOCJICTUTH KaueCTBEHHOE BIUSHUE U3MEHEHUS
COOTHOIIEHUS cofiepkanus B cmecu TAT, B Tom uucie

u PPP, Ha npouecchl B cmecax. PaccMoTpum, Kak 310
orpaxaercs Ha JICK muarpammax B TOYKax «C», «d»,
«n, «k», «nNy, «p», «M», «S».

Ha puc. 6B oOpamaer Ha ceOsi BHUMaHUE 3HAYH-
TeNIbHAs Pa3HOCTh DHTAJBIHMN MEXIY MpoleccaMmu
[UIABJIEHHUS U KPUCTAJUTM3AIMK B TOYKAX «C» U «d».
Oco0eHHOCTP (Da30BBIX MPOIECCOB B ATHX TOYKAX MPH
IJIaBJICHUH U KPUCTAJUIM3ALMU IS BCEX CMECcel co-
crouT B cienyronieM. Kak mokazaHo Ha puc. 7a (ama-
rpamma I10), B mepBOM ciydae B 3THX TOYKAX UMEIOT
MecTO (Da3oBBIE MEpeXoApl MEpBOTO pojaa (COTIIAaCHO
BBEJICHHON B NaHHOM CTaThbeé HOMEHKIAType BTOPOU
BHJ 0COOCHHOCTEI), a BO BTOPOM CIIydae HaOIItoJaeTcs
TpeTuil BUJI OCOOEHHOCTEH, KOTOPBIA MOXKET OBITh
YCIIOBHO OTHECEH K ()a30BBIM IepexojaM BTOPOTrO
poaa. BennurHa 3HTaNbIMMU B 3TUX TOUYKAX JJIsl cMecei
npuBeneHa Ha puc. 70. Kak BugHo u3 puc. 76 ¢ poctom
conepkanus B cmecu TAI' PPP yBennunBaercst abeo-
JIIOTHOE 3HAYEHHE SHTANBIIUU B 9HJI0- U HK30TEpPMUUE-
CKHX TIpoIeccax IpHYeM IMpH IUIABICHHH B IBOE
Oodpie YeM pu Kpuctammu3anun. CIeayeT TakKe OT-
METHTb, YTO Ha pHc.70 TpH IUIABICHUH CMECH «P4»
HMEeT MECTO yBEeITMUEHNE BETUIUHBI SHTAJIBIIHN, 00y-
CJIOBJICHHOE YHCIIEHHBIM POCTOM JaHHBIX JHarpaMMBI
JICK B TOYKax «C» 1 «0» 6e3 KaueCTBEHHOI0 N3MEHE-
HUS ee BHIA. Pa3HOCTh 3HAUEHUI SHTAJIBIINHU MEXIY
TOYKAMHU «C» U «d», KOTOpast XapaKTepu3yeT pa3Inyre
3aTpaT PHEPTHUU Ha peau3alfio MPOIECCOB KpHCTal-
JIM3alliy U TIIABJCHUS B OTUX TOYKaX, MPUBEACHA HA
puc. 7B. B cpenHem A Bcex cMecel 3Ta sHeprus co-
craBisieT okoio (10 — 12) JIx/r, onHaKo, MaKCHMaTb-
Hbl€ 3HAYEHUs MpPU KPUCTAUIM3ALUU COCTaBISIOT 32
JIx/T nnst emecn «p6» 1 27 Jx/T aost «p8» B TO BpeMs
Kak mpu TuraBienuu 17 JDx/r mmsa cmecn «ply». Pas-
HOCTh 3HAYCHWH SHTANBIHNHA MEXAY IUIaBICHHEM U
KpUCTAJUTH3AINeH B OTHONMEHHBIX TOUKaX MPHUBEICHA
Ha puc. 7r. Kax BuaHO U3 puc. 7r OTINYHe SHTAIBINN
MEXTy TOUYKaMH «C» U «0» HEBEIHUKO, HO abCOMIOTHOE
MaKCHMaJIbHOE 3HAYeHHE COOCTBEHHO Pa3HOCTH ISt
cMecu «p4» coctasisiet -112 J[x/r, 4To U oTpakeHo Ha
puc. 6B.

OTMeTuM, YTO BO B3aMMHOM TOJIO)KEHUU TOYEK
«C» u «d» Ha JICK muarpamMmax KpUCTa/UTH3AUN CME-
ceil mo Mepe nepexoaa oT «pd» K «PS» MPOUCXOIUT,
BO-TIEPBbIX, YBEJIIMYEHHE TEMIEPATYpPHOTO MHTEpBaa
MEXIy HUMH U BO-BTOPBIX CMEUICHWE HX K JIMHHU
TpeH[a M3MEHEHHs TeMIIepaTyphl Iporecca. JTo 3a-
TPYIOHSET TPOIENypy ONpEHeNCHHs WX IapaMeTpOB
HACTOJILKO, YTO MPUXOJUTHLCS MEPEXOIUTh OT METO/a
KacaTeNbHBIX, KaK MOKa3aHO Ha pHUC. 7a K ompenese-
HUIO MX TOJOXKEHMS MO TMEepBOM MPOU3BOAHON JHa-
rpaMMBbl HAUKWHASI CO CMECH «Pp4».
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Puc. 7. Ocobennocms ¢azoevix npoyeccos npu niae1eHuy i KpUCmaiiu3ayuu,
a) ¢azosvie nepexoovi 6 mouxax «C» u «dy,;
0) senuyuna sumanenuu kpucmannuzayuu Jke, Jkd u nnasnenus Jpe, Jpd 6 smux mouxax,
8) pasHocmu sHmanvnuil ¢ mouxax «C» u «dy npu kpucmanusayuu AJk u nrasnenuu Alp;
2) pasHocmu SHMAnLNUL KPUCMALIU3ayuL u niaeienuss 6 mouxkax «C» AJe u «d» Add.

Touku «C» U «d» He MPEACTABIAETCS BO3MOXKHBIM
paccMarpuBaTh Kak OTAEIbHBIE CaMOCTOSTENbHbIE Xa-
pakTepHbIE TOYKa IMPOIECCOB, IOCKONIBKY, XOTS IIPH
TUTaBJIEHUH PUC. 7a, OHM KaK OB OTHOCSTCS K IBYM OT-
JeTbHBIM (ha30BBIM IIepexoaM MepBOro pojia, OHAKO
IpU KPUCTAUIM3AIMM OHHU YK€ COBMECTHO OIpere-
JSTFOT OAMH (pa30BBIi ITEpexo]] BTOPOTO POAa M COCTaB-
g0t pyruer. CiaemyeT cpasy OTMETHTD 4TO TOUKH « P
1 «k», «N» 1 «P», «M» | «S» TaKKe TyIUICTHL.

Oymer «f» u «k» oTruaercst cpean Bcex Xxapak-
TEpHBIX TOYEK HAHOOJBIIMM YHCIOM BapHAaHTOB pea-
m3anun ocobennocter aumarpamm JICK. Bun nua-
rpaMMBI TIpoliecca IIaBICHUS ISl BCEX CMECEeH B 3THX
TOYKaX COOTBETCTBYET I10 BULy OCOOCHHOCTEH, IpUBE-
JICHHOMY Ha puc. 8a, ¥ OTJINYAETCS TOJILKO (POPMOH IH-
KOB TI0 HIMPHHE 1 BhICOTE. Bee kKauecTBEHHbBIE OTIIMYHS
JCK nmarpamMM BO3HHKAIOT B TpoIleccax KPHCTaIIIH-
3aLUH.

Hus cmeceit «p0», «p9», «p8», «p7» u «p4» BHUI
nuarpamM JICK mnaBieHus U KpUCTALTU3allMN TTOKa-
3aH Ha puc 8a, pUYEM CIeIyeT OTMETUTbh, YTO MpPH
KPUCTAIUTH3ANNH, B OTIMYHE OT PUC. 7a IS «C» U «U»,
HAKJIOH KacaTeJbHON y4acTKa MeXIy Toukamu «» u
«Kk» oTpHUIIATENBHBIH.

ITockonbKy, Kak CKa3aHO BHINIC, BHJ JUATPaAMM
JCK mnaBneHus sl BceX cMecel KaYeCTBEHHO He Me-
HSETCS, TO Janee OyAeT UATH Pedb TOIBKO O KPHCTa-
mu3aryn. Ha puc. 806 mpuBeneHa quarpaMma aiis cMe-
ceit «p6» u «pS». Takoit BuI AuarpaMmbl 0OYCIIOBICH
OTHOCHTEJIbHBIM TOJIOKEHHEM Touek «e» u «f». Ha
puc. 8B mpuBeneHa quarpaMma I cMecei «p3», «p2»
u «pl». lmarpamMmma OTHOCHTCA K TPETHEMY BHIY OCO-
OCHHOCTEH COTIACHO KiIacCH(DUKAIIUH, PUC. 3, HO OTIIH-
JacTCd MCXKAY IUIAaBJICHHUEM H KpHCTaHﬂHSaHI/Ieﬁ, Kak
MOKa3aHO Ha PHC. 8B, BEIMYMHON PACCTOSIHUS MEKIY
toukamu «f» 1 «K» COOTBETCTBEHHO MO TeMIEpaType
3.5°Cu 1 °C, ano yaeapHoMy TerioBoMy moToky 0.07
Bt1/r u 0.008 B1/r. Ha puc. 8r npuBescHa nuarpamma
JUTSL CMECH «Ps». Jlnarpamma Takke OTHOCHTCS K Tpe-
TbeMy BHIY OCOOCHHOCTEH, HO OTJIMYHE COCTOWUT HE
TOJIBKO B BEJIMYMHE PACCTOSHUM MEX Ty Toukamu «f» u
«k». B naHHOM cityyae Ba)KHee Ka4eCTBEHHOE OTIINYNE
BHJAa [UarpaMMbl KPHCTAUIM3allMd Ha KOTOPOH

HaOITI0IaeTCs paciervieHre TMKoB BaBoe Ha «f», «k»
u «fl» u «K1».
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Puc. 8. @azoevie nepexoowt 6 mouxax «t» u «ky:
a — ona cmecu «p0y, 6 — ouazpamma Kpucmaniiuzayuu 01 cmecu «pS», 8 — 0 cmecu «p3», 2 — 01 cMecu «psy



Bun JICK guarpamm IiaBieHUsS W KpPHCTaIA3a-
WU JJI TOYEK «N» U «P» TIPUBEICH Ha puc. 30 cMecH
«p0», «p8», «pT», «p4», «p3», «P2» U «PS», U HA PHUC.
3B cMecH «p9», «pb», «pS». uarpammsl cmecu «pl»
COOTBETCTBYIOT puc. 30, HO IuarpamMma IUIaBJICHUS
TpeOyeT MOosSCHeHUH.

Ha puc. 9 mpuBeseH y4acTok quarpaMMBl IjIaBiie-
HUS cMecH «pl» ¢ Toukamu «N» «P» 1 «My. OObIYHO
JUTS BCEX CMecei, 3a HCKIroueHneM «ply, Ha auarpam-
max JICK Touka «mM» HaxoAUTCs B IMKE MUHUMYMa, HO
B JJAHHOM KOHKPETHOM CIy9ae COOTHOIIECHHE KOMIIO-
HEHT CMECH MIPUBOAUT K TakoMmy codeTanuio TAI, aro
TOYKa «My HACHTU(DUIPYETCS B MOJIOKEHHUH, MTOKA-
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Puc. 9. @azogvie nepexoowt cmecu «ply 6 mouxax
«Ny, «p» u «My Ha Juazpamme NiAAGLEHUS

Bot6oowt

JaHHBIM coOOIIeHneM 3aKaHIMBASTCS UK Ty0-
JUKAIMA MCCIIEIOBAaHHUS CBOWCTB OWHAPHBIX CMecei
MAIEMOBOTO OJIEHHA U MTATEMOBOT'O CTEApUHA METOIOM
JICK. Tloatomy B HeM OBLJIO I€7€CO00pa3HO AaTh 00-
mee mpeacTaBieHHe 00 OCOOCHHOCTSAX MPOIECCOB
IJIaBJICHUA U KPUCTAJUIM3AIIM B MHOT'OKOMITIOHEHTHBIX
cmecsix TAT, monxonax k 0000IIEHHIO PE3yIbTaTOB HX
WCCIIC/IOBAHMS, YCTAHOBIICHUS OOIIMX 3aKOHOMEPHO-
CTC W METOJIOJIOTHU TIPEJICTABJICHUS JAHHBIX, KOTO-
pBIC TIOTYYEHBI B pe3yNbTaTe uecieaoBanuii. Konedro,
TaKOe OTPAaHMYCHHOE MO0 COOTHOIICHUIO KOMITOHCHTOB
u cocraBy TAI' uccnenoBaHue He MOXKET MPETEHIO-
BaTh Ha MOJYYCHHE HMCUYCPHIBIBAIOMINX TPOOIIeMy pe-
3yJBTAaTOB. B CTOpOHE OCTAMCh MCCIEIOBAHUS IBTEK-
Ttk cMecerr TAD', Bapuaruii couetanns 0coOeHHOCTEH
JauarpaMM u Tak gajee. OIHAKO HaM MPEACTABISACTCS
MOJIC3HBIM HCIIOJIb30BAHHE B TATBHEHIIINX HCCIICI0BA-
HUSX TOJYYCHHBIX PE3yJIbTaTOB.

K HMM OTHOCHTCS, MPEKIC BCEro, BBEACHUE HO-
MUHATUBHOW IIKAJIBI U3 XaPAKTEPHBIX TOYEK, K KOTO-
POt haKTHUECKH MPUBS3aHEI BCe (Da30BBIC MIEPEXOIBI H
mapaMeTphl TEIUIOBEIX TporeccoB. Jlajmee ycraHOB-
JICHO, YTO KOJHMYECTBO BHJIOB OCOOCHHOCTEH B Xapak-
TepHBIX Toukax Ha amarpammax JICK He mpeBwimiaer
YeTHIpeX, KOIMYECTBO Oa30BBIX XapaKTEPHBIX TOUYEK
UIs cMmecelt KoHkpeTHoro Habopa TAI mocTosHHO U
XapaKTepHbIE TOYKH MOTYT OOpa30BBIBATH TyOJETHI,
mapbl 0COOEHHOCTH B KOTOPBIE CBA3aHBI MEXIy COOOH.
OtMmedeHHbIE (aKTBl HOCAT CHCTEMHBIA XapakTep U

3aHHOM Ha puc.9. Ciemyer 0XKuAaTh, 9TO COOTHOIIIE-
HUSI KOMIIOHEHT CMECH IPUHSTHIX B Ta0JI. 2 MOXKET He
OTpaxkaTh Bce MHOrooOpasue (a3oBbIX NpEBpaILCHUN
MIPH PA3IMYHBIX COOTHOLIEHHUSIX KOMITOHEHT M COOTBET-
crBeHHo Buja auarpamm JICK. BropeiM eaMHUYHBIM
(haKTOM TaKOT0 K€ POJIa B 3TOU K€ CMECH CITYKUT IPHU-
BeJICHHEIH Ha puc. 10 Ga30BkIii epexoa BTOPOro pojaa
toukd «bl» u «b2» Ha Bocxomsiell BETBH MUKA KPH-
cramm3anuu. [lamee (a3oBEIA mepexon Ha puc. 8T
CMECH «PS», TaK XKe CIUHIUIHBIN CIydail B CEpUH IIPO-
BEJICHHBIX HCCIICOBAHUA. TeM caMbIM TpHUBEICHHBIC
pe3yIBTaThl HOATBEPIKIAIOT CACTAHHOE BBIIIE TIPETIO-
JIOKECHHE.

1.25
Err b
1.15 / \
.Y bl
b2

1.03 \\\
0.93

255 265 275 ¢ 285

Puc. 10. Dazosvie nepexoowt cmecu «pl» 6 mouke
«b» na ouacpamme kpucmaniuzayuu.

HMEIT MECTO Ha Juarpammax Bcex cMmecedl. Equnnu-
HBIC OTKJIOHEHHS OT 3THX MPaBHJI HAOIIONAIOTCS IS
OTIETBHBIX CMeceH U, KaK MPABMUIIO, HE OKA3bIBAIOT CY-
IIECTBEHHOTO BJIMSTHMS HA MPOLECCHl IUIABICHUS U
KpHUCTAIITU3ALMY CMECEH.

I'pannier Hauana ¥ OKOHYAHUS MIPOIECCOB IJIaB-
JICHUS ¥ KPUCTAJUTM3ALMHU Ha AUarpaMMax OrpaHu4IeHbI
OJTHOMMEHHBIMHU XapaKTEPHBIMH TOYKaMH (ha30BBIX T1e-
pexomoB mepBoro pojaa «b» U «M» B COOTBETCTBUH C
MOPSAAKOM HarpaBJIeHHs! IPOLECCOB.

Kpowme Toro, nana o01mas oleHKa BIMSHUS yBEJH-
yenus cogepxanust TAI' PPP B cocraBe cmeceil, koTo-
pasi OTMEUAET, YTO B LIEJIOM 3TO HE OKa3bIBACT CYIIE-
CTBEHHOTO BO3JCHCTBHA HA MPOLECCHI IUIABICHUS U
KpHCTaJUTN3aIIHH.

OmbIT, HAKOIUICHHBI B HCCIIEAOBAHUSX, ITO3BO-
JISET TPEANONOXKUTh, YTO, HE CMOTPS Ha JOCTaTOYHO
6osbiyro Bapuanuio TAIT cocraBa )KHPOBBIX cMecel
Pa3IMYHOTO MPOUCXOXKACHUS, 3aKOHOMEPHOCTH IpO-
L[ECCOB IUIABJICHUS U KPUCTAIIM3AlMK B HUX OIpese-
JISIFOTCST JOCTATOYHO OOLIMMHU COOTHOUIEHHUSIMHU, KOTO-
pble 00ycioBieHbl cxoaubiMu cBoricTBamu TAT. Iox-
TBEPXKJICHUEM JTOTO TPEIIOIOKCHUSI MOXET OBITh
OLIEHKA 3aBHCHMOCTH TEMIIEPATYPHI MIABIEHHS OT CO-
otHomeHus [10 u TIC B sxupoBoii cmecn [2]. Ouenka
BEITIOJTHEHA TI0 COOTHOIICHHIO, TIPUBEACHHOMY B [7],
rie TEMIEepaTypa MIABJIEHUS CMeCH IBYX YUCTbIX TAT
(B ciydae OTCYTCTBUS OBTEKTHKH) TMHEHHO 3aBUCHUT OT
norapumMa COOTHOIIEHHs KOMIOHEHTOB. B mpenenax
MOTPEIIHOCTH ONIPEETICHUSI © HEMOHOTOHHOCTBIO TEM-
NepaTypsl IUIABIEHUS B AKCIEpUMEHTaX Ul cMecel
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coryiacHO Tabjn.2 yka3aHHas BBINIE 3aBUCHUMOCTH all-
MIPOKCUMHPOBAJa JaHHBIE B XapaKTEPHBIX TOUKaX C KO-
a¢dunmentom koppessiuu 0.975, 4ro mpeacTaBis-
€TCsl BIIOJIHE Y/IOBJICTBOPUTEIBHBIM. TakuM 00pa3zoM,
COOTHOILIEHHE A cMeceil AByX uucTeix TAI mpume-
HuMo u i cmecedt 110 u [1C.

OueBHIHO, 4YTO MOCIELYIOLIUE HUCCIEIOBAHUS
JIOJDKHBI OBITH HANIPABIICHBI HA M3YYCHUE CBOWCTB YH-
cThIX uHANBUAYaNbHBIX TAI 1 UX cMmeceil ¢ mpuMeHe-
HHEM DPEHTTCHOCTPYKTYPHOTO aHAN3a, MOJSIPU3aIi-
OHHOM MHKPOCKOITHY U XPOMATOTpa(uH, a TAKKE PEo-
JIOTUYECKUX CBOMCTB.
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INFLUENCE OF THE EXTRACT OF DRY “CENTAFIT” ON RAT-SAMTSO REPRODUCTION
PROCESSES
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BJIMSTHUE DKCTPAKTA CYXOTI'O «[IEHTA®HUT» HA IIPOLECCHI PENIPOTYKIINA
KPBIC CAMLIOB

JammuaamxuioB 7K.B.

Cmapwiuii HayuHblll COMPYOHUK, OOKIMOP MEOUYUHCKUX HAVK

Hncmumym obweil u 9KkchepumMeHmanbHol 6uoI02uu

Cubupcroeo omoenenusi Poccuiickoii Akademuu nayk, 2. Ynan-Yos

Abstract

In experiments on rats, the effect of the dry «Centafit» extract on the reproductive function of male rats was

studied.

It was found that dry « Centafit» extract, diluted in purified water at a dose of 100 mg / kg in a volume of 10
ml / kg, stimulates various aspects of sexual behavior and increases the reproductive function of male rats.

AHHOTAIUSA

B skcniepuMeHTax Ha KpbIcax U3y4IEHO BIMSHUE SKCTpaKTa cyxoro «lleHTadur» Ha penpoayKTHBHYIO (DyHK-

IHIO KPBIC CaMIIOB.

YcTaHOBIEHO, UTO AKCTPAKT cyXxoi «LleHTadury», pa3BeneHHBIH B Boje ounIIeHHOH B 03¢ 100 MI/KT B 00B-
eme 10 MJI/KT CTUMYJUpPYET pa3Hble aclEKThl MOJIOBOTO ITOBENICHHSI U TOBBIIIAET PENPOAYKTUBHYIO (YHKIHIO

KpbIC CaMIIOB.

Keywords: «Centafit» dry extract, reproductive function, male rats
KioueBbie ciioBa: skctpakT cyxoil «lleHTadury», penpoaykTuBHas GyHKIMS, KPHICHI- CAMIIBI

PenponykTHBHOE 3710pOBbE HACEIECHUS SIBIISCTCS
HEOTHEMJIEMBIM COCTABIIAIOIIAM JIeMOTPaUIECKUX
IPOLIECCOB, MPOHMCXOIAIINX B OOIIECTBE, MOITOMY
npoOJIeMbl, CBSI3aHHbBIE C €r0 HapyIICHUEM, BBIXOIST,
CEeroJiHs 3a paMKH MEIHMIMHCKHX, U IPHOOPETAIoT co-
LUabHBIA XapakTep.

B 10 e Bpems ucciaenoBanue (hyHKIIMOHAPOBA-
HUS IOJIOBOM CUCTEMBI U BO3MOKHOCTH €€ peryiaaann
MPE/ICTaBIsIET HE TOIBKO (QyHIaMEHTAIbHBIA HHTEPEC,
HO MMeeT OOJbIlIoe TPAKTUYECKOe 3HAYeHHe, I10-
CKOJIbKY PENPOIYKTUBHOE 3/I0POBBE SIBJISICTCS] BAXKHBIM
(hakTOpOM, OIPEAEISIIONIMM Ka4eCTBO J>KU3HH YeIo-
Beka. Hawmbonee NepCreKTUBHBIM HANPABICHUEM B
9TOM OTHOLICHUH SIBJISIETCS pa3pabOTKa alanTOreHHBIX
IpernapaToB Ha OCHOBE CHIPbSI IIPHPOIHOTO IIPOHCXOXK-
JCHUA, 00JIAIAONIHX PSAIOM MPEUMYIIECTB 110 CpaBHe-
HHIO C CHHTETHYECKHMH CPEICTBAMH: COAEpPIKaT, Kak
MIPaBWIIO, IIMPOKUH CIEKTP OMOJOTHYECKH aKTUBHBIX
BEILIECTB; 00JIaIal0T HECKOIBKUMH BUAaMH (apmako-
JIOTMYECKOW aKTUBHOCTH; XapaKTepU3YIOTCS IJIaBHBIM
HapactaHueM Qapmakosorudeckoro 3¢ ¢exra [3, 346-
348]. HemanoBaxxHBIM CBONCTBOM MpeNapaToB IMpH-
POJHOTO TPOUCXOXJICHUS SBISIETCSI HHU3Kask TOKCHY-
HOCTh U OTCYTCTBHE HEOJIaronpHsATHBIX MOOOYHBIX pe-
aKIU{ TIpH JUTUTEIBHOM IIPpHEME, 4TO MMeeT 0coboe
3HAYEHUE B BUJY LIMPOKOTO PACIPOCTPAHEHHUS JIeKap-
CTBEHHOH Ooiie3HU. B cBs3m ¢ BhIIecka3aHHBIM B OT-
nene Ouosiorndeckn akTHUBHBIX Bemects MODB CO
PAH pa3paboran sxcTpakt cyxoit «Llenrtadgury.

Ileap0 HACTOSIIETO WCCIECIOBAHMS SBHIOCH
omnpenenenne BiustHus JC «llenTadur» Ha mpoueccs
PETPOAYKIINY KPBIC CAMIIOB.

MATEPHUAJIBI U METO/IbI

OOBEKTOM HCCIIEHOBAHUS CIYXKHJI DKCTPAKT CY-
xoi «l{eHTaduT», MOTYICHHBINA U3 CHIPHS CIICIYIOLTHX
BUJIOB pacTeHuii: TpaBbl Serratula centauroides L. (30
B.4.), KOpHeBHIll ¢ KopHsamu Inula helenium L. (20 B.4.),
nepe3uMOoBaBIINX JIHMCTheB Bergenia crassifolia L.
Fritsch. (10 B.4.), TpaBel Echinacea purpurea L.
Moench. (20 B.u.), rutomoB Rosa spp. (20 B.4.). Crioco0
TIOJTY4EHHS SKCTPAKTA CYXOT0 3aKITI0YaJICs B TOCIE0-
BaTeIbHON TpexkpaTHo# skcTpakiyu 30/30/70 % stu-
JI0BBIM ciUpToM 110 90 MuHyT. ONTUMANbHOE COOTHO-
IICHNE CHIPhs M KCTpareHTta — 1:12, TemmeparypHbIi
pexxnMm — 60 °C, comepxaHue CyMMBI SKCTPaKTHBHBIX
BemiectB cocrasisia 4,38 %, apOyruna — 0,22 %,
CyMMbI ()TABOHOUIOB B IEPECUCTEe HA JIIOTCOJIMH- /-
rioukosun — 0,15 %.

HccnenoBanus IpoBE/ICHHB! B JIETHE-OCCHHUN T1e-
PHO/1 Ha MOJIOBO3PEIIBIX OECIIOPOIHBIX OENBIX KphICaxX:
15 cammax u 15 camkax 4- MecSIYHOTO BO3pacTa, Mac-
coit 200- 210 r. )KMBOTHBIX COAEp’KaINU B BUBAPUU C
YYETOM IPaBWII, IPUHATHIX MeKayHapoIHOH KOHBEH-
IYel 1O 3aIIUTe TO3BOHOYHBIX KHBOTHBIX, UCITIONB3Y-
E€MBIX B SKCIIEpUMEHTaX 1A Hay4dHbIX meneit (Ctpac-
Oypr, 1986). McnpITyemMble KpBICHI-CaMITBI TIepe]] Hada-
JIOM 3KCIEPHUMEHTOB OBLIM pa3ZelieHbl Ha 3 paBHBIC
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rpymmsl (o 10 ocobeit): 1-g rpynmna 6bl1a KOHTPOIB-
HOW (MHTaKTHas), a 2-4 rpynmna Obljla OMBITHOW, KOTO-
pbiM  BHyTprkenynouno Beoguwian OC «llentadur»
pa3BelleHHOW B JAMCTWIIMPOBAaHHON Boje B j03e 100
MI/kr B o0beme 10 MI/Kr exelHEeBHO B TedeHue 14
nHelt 1 pa3 B cyTku. B xauecTBe mpenapara cpaBHEHHUS
— B 3 TpynIe HCHoIb30BaU [1€aJIKOT0OJIN3UPOBAHHbINA
9KCTPAKT XUAKHH JieB3en cadoposuanoit (ADXKIIC)
B mo3e 5,0 mu/kr (303 pekTuBHAS 1032, YCTAHOBIICH-
Hasi ONBITHBIM IyTeM). JKHBOTHBIE KOHTPOJBHOU
TPYNIBl TOJyYaldd SKBHOOBEMHOE KOJIHYECTBO [IH-
CTHJUIMPOBAaHHOM BOJBI 10 AHATIOTHYHOHN CXEME.

TecTupoBaHKe TOJIOBOTO MOBEACHUS IPOBOIUIN
Ha «IUJIOIIAJKe 300COIMAIBHBIX IMPEANOYTEeHui» Ha
BTOpOH JI€Hb IOCIHE 3aBeplIeHus Kypca BBeneHus OC
«Uenradpur» [1, 34-37]. [Ipu 3TOM K HCHBITYEMOMY
caMily, TOMeUIeHHOMY Ha ruromiaaky 3a 20 MuH 1o Te-
CTHPOBaHUS, TMOACAKMWBAIA HWHTAKTHYIO  CaMKYy.
Habnronenne 3a mapoil Benu B T€UEHHE OJHOTO daca
Ipy HHQPaKpaCHOM OCBEIIEHHH. B 3T0T nepuon y cam-
0B (PMIKCHPOBAJIM JIATEHTHBIN IMIEPHUOA TEPBOTO MOA-
XOZa K MHTaKTHOW CaMKe M JUIHTEIHHOCTH MOJIOBOTO
MOBEICHHS, B KOTOPOM YYHUTHIBAIH IPOLENTUBHOE I10-
Be/IeHHE (JIATCHTHBIH MEpUOJ M BPEMs, MPOBEICHHOE
OKOJIO CAaMKH) U PELENTUBHOE MOBeIeH e (TI0 KOJIIe-
CTBY SMOLIMOHAJBHBIX MOJIXO/A0B U JOPIO30B, CBUAE-
TENbCTBYIOIUX O TOTOBHOCTH CaMIla K CIIApUBAHUIO).
B mapamerpe «3MOLMOHAIbHBIE MOJAXOIBI K CAMKE»
YUUTHIBAJIM DJIEMEHTHl OOHIOXMBAHUS M B3aUMHOTO
rpymuHra. CnapuBaHue NOpOBOAWIN B TeueHue 14
JTHEH.

Bo BTOpO#i cepuy ONMBITOB TECTHPOBAHHE ITOJIO-
BOTO TIOBE/EHMSI KPbIC-CAMIIOB IPOBOJMIIM HA «ILUIO-
LIa/IKE 300COLUUANBHBIX MPEANOYTEHUIN Pa3AeIeHHON
MEPETOPOAKOI C 3aKpPBITBIMH «ABEpLAMHI» (3aCIIOH-
KOI1), TaK)ke Ha BTOPOH JIeHB MTOCTIE 3aBEPIICHIS Kypca
BBencHus DC «Lenradur» [1, 34-37]. [lepen Hauamom
SKCIIEPUMEHTA - KPBIC (CaMIla ¥ CaMKy) AJISl IPUBBIKa-
HUS (aJanTalid K «OTCEKY») IMOMENAIN 10 Pa3HbIM

«Kamepam» H30JIMPOBAHHBIM JPYT OT APYyra U couep-
JKaJld B TeueHHe 2-3 4acoB Mpu WH(PPAKPaCHOM OCBE-
meHnu. Ilocne amanTanuu 3aciOHKY OTKpBIBAJIM U
HaOJII0JaK B TEUSHKE Yaca 3a oBeJeHueM Kpsic. [Ipu
TECTUPOBAHUHU TIOJIOBOTO TOBEAEHHUS TaKXKe IPOBO-
JIITH OLIEHKY, YTO IIPH NPEABIIYIIEM SKCIIEpUMEHTE, a
TaKXKe 3aceKajil BpeMsl IepEeMeEIleHHsI caMIla B OTCEK
CaMKH.

[To okoHuaHWHM HaONIOAEHUH CAMIIOB BBIBOAWIA
13 DKCIIEPUMEHTA, PErJaMeHTUPYEMBIM MeTonoM [2]
JIEKaNUTALIH TOA YPUPHBIM HAPKO30M.

CraTucTrieckyio 00paboTKy JaHHBIX POBOIMIH
OOIIENPUHATHIME METOJAMU C HCIOJIb30BaHHUEM Ia-
keta mporpamm «buocrat-6». I olileHKH ypOBHS 3HA-
YUMOCTH TIOJTyYEHHBIX pe3yJbTaToB HCHONb30BaIu U-
Kpurepuil ManHa-YutHU. Pasznuuus cuutanu craTu-
CTHYECKH 3HAYMMBIMH IpU BeposiTHOCTH 95% (P<
0.05) [4. 263].

PesyabTaThl HeCIe 0BaAHUH

B pesynpraTe B mepBOi cepHM IKCIIEPUMEHTOB
YCTAQHOBJIEHO, YTO TPH HOMEMIEHWH KpbIC-CAMOK K
camny, nomydaBmemy OC «llentadur», Ha «mmio-
IIaJKy 300COLMANBHBIX IPEANOYTEHUH» BpEMs MpO-
LENTUBHOTO MOBEACHNS YKOPAUNBAETCSI 110 CPABHEHUS
C MHTaKTHBIM KOHTpoJsieM Ha 46%, a pelenTHBHOE 110-
BeJleHue yanuHseTcs Ha 22%, 9T0 CBUIETENLCTBYET O
TOTOBHOCTH CaMIia K CIIapHBaHHUIO0. Takke KOJIMYECTBO
OOHIOXMBAHUS U TPYMHHI'a COOTBETCTBEHHO yBEIHYH-
Baercst Ha 29% u 49% cootBercTBeHHO (Tab:1.1). [Tpn
UCCIIEOBAaHHUSX MAa3KOB 0]l MUKPOCKOIIOM OOHapyXH-
BaeTcsl HaIMYME CIepMHU (€AWHWYHBIE) B BaruHajb-
HOM COJIep)KaHUH Y KpbIC-caMOK. B mosoBoM mosene-
HHUM KPBIC CaMIIOB, MOJTYYaBIIUX IIpenapar CpaBHEHUS
JDXIJIC BpeMs mponenTHBHOTO ITOBEICHUS, YKOPadH-
BaJock Ha 22%, a peHenTHBHOE TOBEACHUE yIJIHHS-
nock yumb Ha 10%. KommuectBo 00HIOXMBaHMI 1 Tpy-
MHUHI'a HE OTJIMYAJIKHCh OT YPOBHS MHTAKTHOTO KOH-
Tposisi. Ilpy  MHKpOCKONIMM B BaruHaJIbHOM
COJIEpYKaHUHU Y KPBIC CaMOK HAJIMYME CIIEPMBI He O0Ha-
PYKEHoO.

Tabmumua 1
Bausinue IC «llenTadur» HA MOJI0BOE BJeUYeHHE CAMIIOB (eJIbIX KPbIC
JIATEHTHBIN MEPUOJ] IEPBOTO MOIX0/1a K MHTAKTHOI CaMKe U JUTUTEIbHOCTD
TIOJIOBOTO MOBEJCHUS
CnapuBanue
I'pynmna xxuBoTHBIX (N= 10) [Ipouentus- | Penentus- | OGHrO- I'pymunr (Hanmune
HOE TIOBeJie- | HOe MOBeJie- | XMBaHWE | (B3aWMHBIN) | CIEpMBI B Ba-
HUe (MUH) Hue (k-Bo) | (K-BO) (x-BO) THHATBHOM
BBIJICIICHUH )
WuraktHas rpynmna (Iuc. Boja) 13,0£13 45102 3,5401 2,0401 -
Onrrhas nggf)a («IlenTa- 7,0£12 58401 | 49401° |  3,9:01 +
JDXKIIC 10,2410 5,040,1" 3,8401 3,020,1" -

IIpumeyanue: * - 3mech U Aajgee 03HAYACT, YTO PA3IUYUsA CyliecTBeHHbI mpu P < 0,05

Bo BTOpOI# cepuu ONbITOB MPU TECTUPOBAHUU TIO-
JIOBOTO MOBEJACHMSA KpbIC-CaMIIOB, Mony4aBmux IC
«llenTadgur» Ha CIUIOMIAKE 300COIMUATBHBIX MPEIIO-
YTCHUW» Pa3JCIICHHON IEPEropoJKON, YCTaHOBIIEHO,
YTO JIATEHTHBIA MEPHUOJ MEepexojia caMLa B «OTCEK»
CaMKHM YKOPAQuMBAETCs MO CPAaBHEHUIO C MHTAKTHBIM
KOHTpOJIeM Ha 16 MUH., 4TO cCOOTBETCTBYET 47%, TOrAa

kak Ha GoHe npenapara cpapuenus JJIXKJIIC ykopauu-
Bajock Ha 4 MuH (12%). Bpems nporenTuBHOro mnose-
JIEHHsI TAK)Ke YKOPauUBAeTCA 10 CPAaBHEHMS C UHTAKT-
HBIM KOHTponeM Ha 46%, a y npemnapara CpaBHEHUS
JOXIIC na 30%. PenentuBHOE NMOBEAEHUE YIIUHS-
etrcst Ha 47%, 4TO TakXkKe CBUJETEIbCTBYET O TOTOBHO-
CTH caMlia K CIIapUBaHUIO, IpU 12%-M yUIMHEHUHU pe-



LENTHBHOTO MOBEAEHHS y 3 ONBITHON TPYIIIBI, IOY-
yapireit JIDXKJIC. Taxxe KoJIM4ecTBO OOHIOXMBAHUS U
rpymuHra yseiauuuBaercs Ha 31% u 47% cooTBer-
CTBEHHO, a Y KpbIc, npuHUMaBmux JAXKJIC »tu ke mo-
KazaTeJqd OCTaBAIUCh HA YPOBHE WHTAKTHOI'O-KOH-

Tpoiis (Tadu. 2). Ilpu uccnenoBaHusIx Ma3KoB MO MUK-
POCKOIIOM y KPBIC CaMOK, OBIBIINX B KOHTAKTE C KPbI-
camu - camuamu, nonyvasux JC «Llenradur» Tarke
00Hapy»KeHO HalIu4ue CepMUu (€IUHUYHBIC) B Baru-
HaJIbHOM COJIEPKAHUU CaMOK.

Tabimna 2

Biusiune OC «lleHTaduT» HA JATEHTHBII MEPHO/ MEPexo/1a caMIa B KOTCEK» CAMKH

JIATEHTHBIN MTEPUOJ] IIepexo/ia CaMIia B «OTCEK» CaMKH M MEPBOTO MOJIX0/1a K NH-
TaKTHOW CaMKe M JUTUTEJIbHOCTD TI0JIOBOTO MOBEACHHS
JlaTent-
I'py- CnapuBanue HBII1 1e-
I'pynma zKI/IBOTHBIX Tpoterrms- [ OR— O6Ho0- MUHT (manmmune pHoJ TIepe-
(n=10) (B3a- CIIEPMBI B X072
HOE TOBEJE- | HOE MOBE/e- | XWUBaHHE
M- BarvHaJb- caMIia B
Hue (MUH) Hue (K-BO) (x-BO) .
HBIH) | HOM BBIAENE- | «OTCEK»
(x-BO) HUH) CaMKH
(MuH)
WuTakTHAs rpymnna 26,5 +40 2,205 2,2403 2,240,1 - 34,0450
Onerras rpymma («Hen- |44 5 4002 | 35:02 | 32:00° + 18,0:20"
TauTy)
JDXKIIC 18,7410 2,5401 2,7401 2,3402 - 30,040
Takum 06pa3om, U3 NPUBEIECHHBIX HCCIEIOBaHUHI CIIUCOK JIMTEPATYPBI:

MOKHO Tpeanoiioxkurh, uto DC «llentadur» B mose
100 Mr/Kr Beca yMEpEHHO CTUMYJTHPYET PEIPOTyKTHUB-
HyH0 (QYHKIIHIO KPBIC- CaMIIOB, OJIarofaps HAIWYIHIO B
HEM OMOJIOTHYECKH aKTHBHBIX BEIIECTB TAKHUX KaK, (pH-
TOIKIUCTEPOUABI, (PIAaBOHOHUIBI, MAKPO- U MHUKpPOIJIe-
MEHTHI, OPraHMYECKUE KUCIIOTHI, TIONHCAXapHUIbl, TPH-
TEPIIEHOBEIE TJIMKO3U/BI, TITUIUPPU3HH H JP.
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This article discusses the main indicators of morbidity and mortality in malignant neoplasms of the kidneys
in the Russian Federation, analyzes changes in blood rheology in patients with kidney cancer, and assesses the
sensitivity and specific methods of diagnosing kidney tumors.

AHHOTAIUSA

B ,Z[aHHOfI CTaTbC PACCMOTPCHBI OCHOBHBIC TOKA3aTCIIN 3a00J1€BAEMOCTH H JICTAIbHOCTH IpH 3JIOKAYCCTBCH-
HBIX HOBOOGpaBOBaHI/IﬂX rmouek B Poccutickoit dbenepaum/l, MpoaHaAIM3UPOBAHBI U3BMCHCHHS PCOJIOTHU KPOBH Y
OOJIBHBIX PaKoM IMOYKH, a TAKKE MTaHa OLECHKA YYBCTBUTCIBHOCTH U CHeI_[I/ICI)I/ILIHOCTI/I MCTOOO0B JHArHOCTHKH

OIYXOJIEH MOYKH.

Keywords: kidney cancer, etiology, clinical course, diagnosis, surgical treatment, chemotherapy, treatment

prognosis.

Knrouesble cjioBa: paK Mmo4YKu, 3TUOJIOTU, KIMHUYCCKOC TCUCHUC, TUAaTrHOCTUKA, XUPYPTHICCKOC JICUCHUC,

XUMHUOTEpamnus, Nporuo3 JICYCHUs.

Pak mouku cocraBiser okoiao 5 % B CTPyKType
OHKOJIOTHYECKOH 3a00J1€BaeMOCTH Cpen MYXXUHMH U 3
% cpenu xxeHmuH [1, c. 48]. ExxeroqHo B MHUpe peru-
ctpupyioT 403,3 THICSY HOBBIX CITydaeB paka MOYKH U
175000 cmepTeil OT JaHHOW MATOJOTHH, YTO COCTaB-
nset 2,0 % OoT Bcex yMepIInuX OT OHKOJIOTHH [2, c. 16,
22]. B Poccum exeroano BoisiBisiercs: 6osee 23000 Ho-
BBIX CJIy4aeB paka IIOYKH, cpeau KoTopelx Ha I u Il cta-
nuu 3aboneBanus npuxogutcs 47,9 u 16,0 %, a na III
ulV craguu —15,5u 19,1 % cootBerctBenHo [ 1, ¢. 48].
JletaabHOCTH Ha MEPBOM IOy C MOMEHTa yCTaHOBJE-
HUS JIMarHo3a 3JI0Ka4eCTBEHHOT'O HOBOOOpa3oBaHUS
nouku B 2014 r., B cpennem no P®, cocrasuina 17,6%.
Camoii BeIcoKo# oHa Obl1a B KppiMckoM ¢enepaisHOM
okpyre (22,3%), a camoii Hu3koH (15,5%) — B Llen-
TpanmsHOM (henepansHOM okpyre [3]. B mocmennee ne-
CSATWJIETHE OIYyXOJIM IOYKH BBIABISIIOTCS dYalle, 4To
OOBSACHSETCS, C OTHOI CTOPOHBI, 3HAYUTEILHBIM YITyd-

[ICHAEM JMAaTHOCTUKH HAa PaHHHUX CTAaaUsIX 3a00JeBa-
HUS, C IPYTroil — HEOMArONPUATHBIC YCIOBUS OKpYXKa-
roreit cpensl [4, ¢. 294]. CpemHuii Bo3pacT OOMBHBIX €
BIIEPBBIC B KU3HHU YCTAHOBJICHHBIM JHATHO30M 3JI0Ka-
YeCTBEHHOT'O HOBOOOPA30BAHMUS IMOYKH B CPEITHEM CO-
crasui 61,8 rona [3].

Ituosaorusi. OMHO3HAYHONW MPUYMWHBI BOSHUKHO-
BEHHUS OIyXOJIel TTOYKU He ycTaHOBIeHO. Kypenue Ta-
0aka MOBBIIIACT PUCK 3a00ICBAHUS OMYXOJISIMHU MTOYKH.
Taxxe 000CHOBaHa POJIb HEJJOCTATOYHOCTH UMMYHHOU
CUCTEMBI. VI3BeCTHO BO3HUKHOBEHHUE OMYXOJei MOUKH
Y TOJ] BO3JICHCTBUEM JTyU€BOM SHEPTUU U PATUOHYKIH-
JIOB, TOSIBJICHHUE OIYXOJIM MOYKH Y€pe3 MHOTUE T'OJIbI
rocJie MPUMEHEHUsI PEHTI€HOJUArHOCTUYECKOTO Ipe-
rnapara TOpPOTpacTa, COAEPIKABILErO PaJIMOAKTUBHBIM
TOPHA.

Kaaccudukauus. IlockonbKky omyxonu noued-
HOW MapeHXUMBI U OITyXOJH JIOXaHKH OTINIAIOTCS KaK
[0 CTPYKType, TaKk M IO IIyTSIM PaclpOCTpaHEHHS U



TpeOYIOT Pa3IMYHbIX ONEPATUBHBIX METO/OB JIEUEHHUSL.
OIIPABJAHO UX Pa3feiIeHNE Ha TPYIIIIbI.

B Hacrosiee Bpemsi IpHHSATA KiacCH(UKaLus
onyxodneit mouku o TNM UICC 2002 r. [4, c. 294].

Mopdosioruyeckn BBIIENSIOT CIEAYIONINE TUIIBI
MOYEYHO-KJIETOYHOTO pPaKa: CBETJIOKJIETOUHbIH (80—
90%), mamwusipusii (10-15%), xpomodoOHbIi (4—
5%), pak cobuparensHbIX TpyOouek (1%). Ilepeunc-
neHHble Tuctonorndeckue THnsl [IKP mmeror paszHoe
KJIMHUYECKOe TEUYEHHE M XapaKTEepHU3YIOTCS pa3ind-
HBIM OTBETOM Ha IPOBOIUMYIO Tepanwio [5, c. 21].

IlaTosiornyeckasi aHaTOMHUsl. 37I0Ka4ECTBEHHAs
OITyXOJIb ITOYKH MOXKET MTOPaKaTh JO0BIE €€ CETMEHTHI.
BennunHa omyXoiM TMOYKHA MOXKET OBITh Pa3IMYHOM.
MaxpOoCKOITUYECKH OITyXO0JIb IOYKH COCTOHUT U3 OJJHOTO
WJIM HECKOJIBKHX y3€JIKOB OKpYTJIOoH GopMmbl. Omyxosu
HeOOJBIIOro pa3Mepa 4Yalle OKpYKEeHbl BHIUMOM Ha
a3 karcyioi. [loBepxHocts moukn Oyrpucras. Ha
paspese OImyXoJib UMEET XapaKTePHbIH NeCTPBIi BHUI, B
€e TKaHW BCTPEYAIOTCSI YYaCTKH JKEITOBATO-KOPUYHE-
BOTO M KPacHOTO IIBeTa (BCJICACTBHE KPOBOUIIUSIHHUIA),
a TaKkXKe OpPaH)KEBOTO, JKENTOTO0. CEporo ngera. MHorma
OTMeuaeTcsi 0ObI3BECTBIICHHE OITyX0nu. B ouarax pac-
aJia MTHOTAa 00pa3yIoTCsl KUCTO3HBIE TIOJIOCTH Pa3Ind-
HOM BenW4MHBI. KOHCHCTEHIHS OIyXOJIM MSATKO3Ia-
cTHueckas. BecbMa xapakTepHO Ui OYEUHO-KIETOU-
HOTO paka paclpoCTpaHEHHE B MOYEYHYIO U HHKHIOIO
MIOJIYIO BEHY B BUJIE€ 3MEH.

3/10KaYeCTBEHHBIE OIYXOJH ITOYKH MeTacTa3H-
PYIOT TeMaTOreHHBIM U JTUM(OTeHHBIM ImyTeM. Mera-
cTa3bl HaOmoaarTes Oornee, ueM y 50% OonpHBIX. Ha
MIEpBOM MECTE II0 YacTOTE METAaCTa3MpOBaHUS paka
MIOYKH CTOAT JIETKHE, 3aT€M KOCTH, I€4EHb, TOJIOBHOMH
MO3T. OTO O0OyCIOBIICHO HAaJIMYHEeM TECHOW CBS3H
MEX1y BEHO3HOUN CUCTEMON MOYKU U MAaruCTPaJbHbIMU
cocyIaM¥ TpyTHOH 1 OPIONTHOH MOJIOCTEH, a TaKKe Be-
HO3HOW ceThlo ckesera. OCOOCHHOCTBIO paka MOYKH
SBIISICTCS. TIPOSIBIICHHE METacTa30B uYepe3 MHOTO JeT
(10-15) mocne ynaneHust IepBHYHOM omyxoutu. Jlpyrast
0COOEHHOCTh COCTOUT B TOM, YTO €rO JIETOYHbIC METa-
CTa3bl B PEJIKUX CIIydasiX MOTYT PErpecCUpoBaTh Iocie
yJaJIeHHs1 IEPBUYHOTO o4yara. MeTacTasbl B [IeYeHb OT-
MEUaroTcs B MO3JHUX CTAHUAX 3a00JIeBaHNs.

Pernonapusie MeTacTasbl paka IMOYKH MOPAKAIOT
TJIaBHBIM 00pa30M NapakaBalbHbIC U ITapaaopTaIbHbIC
TuMQaTHIecKue Y376, OCOOCHHO PAaCIOJIOXKCHHBIC
BONHM3H MMOYeyHOro cuHyca. [lomuMo meracrasnpoBa-
HUS paKa MOYKH, HEPEAKO HaOI0AaeTCsl pacrpocTpa-
HEHHE OIyX0JIEBOT0 TpoMOa 110 MOYEUHON BEHE B HIDK-
HIOIO MMOJIyIO Beny [4, ¢. 294-295].

CuMnTomMaTuka M KJIHHMYeCKoe TedeHHe. Bo
MHOTHX CIIy4asX OIMyXOJIb HE MPOSIBISIET ceOsl KIMHU-
YEeCKU M HE ONpeNesieTcsl IPH MaJbIalui O CaMbIX
MO3HUX CTaauid. beccMMNTOMHBIE OIyXOJIM HMEIOT
MEHBIIYIO cTaauio. Kiaccnueckas Tpruasa CHMITOMOB
IIPY OIYXOJIM TOYKH: OOJIb B MOSCHUYHOM 001acTH,
MaKporeMaTypusi ¥ HaJblINpyeMoe HOBOOOpa3oBaHHE
B HACTOSIIIH MOMEHT BCTPEUYAETCS PEAKO, BCETO JIUILb
B 6—10% ciyuaeB. Cpeau OCHOBHBIX KIMHHUYECKHX
NPU3HAKOB MOJXKHO BBIJEIUTH. MaKpOTeMaTypHIO,
HaIBIIMPYEMYIO OIYXOJIb, YBEJIIMUUBAIOLIEECS] BAPUKO-
IeJIe ¥ IByCTOPOHHUH OTEK HIDKHUX KOHEYHOCTEH [5,
c. 21].

[TprunHaMU remMaTypuu MIpH OITyXOJH MOYKHU SIB-
JISIOTCSL JECTPYKLHUS COCYIOB B OIyXOJIEBOM TKaHH,
NPOPACTaHUE OIYXOJIU B CTEHKY Yalll€YKH, JIOXaHKU U
reMOJIMHAMUYECKUE HApyllIeHUs B rnodke. I'emarypus
IIpyu OIMYyXOJIM MOYKU — TOTajJIbHasA, B pAAC CIIy4acB €
4epBeoOpasHBIMH CTYCTKaMH KPOBH, SBIISIOIIUMUCS
CJIETIKaMHU TIPOCBETa MOYETOYHUKA, pexe € Oecdop-
MEHHBIMH, €CJIM OHHM 00pa3yroTCsi B MOYEBOM ITy3bIpE.
XapakTepHbIM [UIS OITyXOJIH MPU3HAKOM SBISETCS BO3-
HUKHOBEHHE OCTPHIX 00Jeii B 00J1aCTH TIOUKH BCIE 32
rematypuei. boiu B 00macTu movKky OBIBAIOT YaIle Ty-
IIBIMH, HOIOIIMMH, PEKE MO THITy TOYEYHOH KOJHKH.
OHH 3aBHUCSIT OT PAaCTSDKEHHUS OMyXOJdbio (pubpo3HOH
000JI0YKH TOYKH, MPOPACTaHHs €€, BPACTaHUs OIy-
XOJIM B HEPBHBIE OKOHYAHUsI TapaHepHs, OT HATsKe-
HUS IOYEYHOU COCYAMCTON HOXKKHU.

[TpourynsiBaeMasi OIMyXoJb MPENCTaBIIeT COO00H
caMblif TIO3AHWI W3 TpuWaabl cuMIToMOB. Hambomee
YETKO NaJIbIIUPYIOTCSI HOBOOOPA30BaHUS, MCXOASIINE
13 HIDKHETO CeTMEHTA ITOYKH.

BakHBIM MECTHBIM CHMIITTOMOM OITyXOJH TOYKH
SIBIIICTCSI BAPHUKOIIENE, KOTOPOE SBISECTCS MPOTHOCTH-
YecKH HeOJarompusITHBIM CHMIITOMOM  OITyXOJH
MTOYKH, TaK KaK CBHIIETEIBCTBYET O JAJIEKO 3alleIIIeM
6rmacTomaTo3HoOM Tporecce [4, ¢. 296-297].

[MTapaneoruracTH4ecKUe CUMIITOMBI, TAKHE KaK T'H-
NIEPTEH3Us, [I0TEPsl Beca, TMIEPTEPMUs, HEHPOMUOIIA-
THUA, aHCEMUS, IMOJIUIOUTEMUA, aMHUJIONA03, ITIOBBINICHUC
ckopoctu ocenanus 3purporutoB (COD), HapyieHHe
(YHKIMY TIEYeHH, TUarHOCTHPYIOTCS MPUMeEpHO y 20—
30% OompHBIX [5, c. 21].

K o6miM cuMnTomMaM OTHOCST 0OIIyIO C1a00CTh,
MOTEpIO  amnmeTuTa, IMoxynaaHue. [loxynanue wyare
BCEro SIBIIICTCS MPU3HAKOM HaJIeKO 3allle/mero Oma-
CTOMATO3HOTO TIpoliecca. BakKHBIM CHMIITOMOM paka
MTOYKH OOIIETro XapakTepa SBISETCS MOBBIMICHIE TEM-
neparypsl T€ja. I/IHOF}la TUNIEPIIMPEKCUA OKa3bIBACTCSA
CANHCTBCHHBIM HPOABIICHUEM 3360HeBaHI/IH B paHHeﬁ
craguu. Temneparypa teina daiie ObiBaeT cyoheOpuib-
HOH, penko nocturaer 38-39 °C, compoBoxaaeTcs
03HOOOM, UMHUTHPYS OCTpOoe NH(PEKIIMOHHOE 3a00JIeBa-
uue [4, c. 295-296].

Tokcuueckoe BO3JEHCTBHE OITyXONM MOYKH Ha
KOCTHBI MO3T IPUBOJUT K YTHETCHHUIO €ro QyHKIUHN U
N3MEHEHHMIO KOMIUIEKCA PEOJIOTHYECKHX XapaKTepH-
CTHK - 3TO BSI3KOCTh KPOBH, IIJIa3MBI, TeMAaTOKPHUT, ar-
perarus u 1eOpMHPYEMOCT SPUTPOITUTOB, UTO SBIIS-
€TCsl CBHICTEIHCTBOM IaJICKO 3allIeIIero OIMyXoJe-
BOTO Ipoliecca. BsS3KocTh 11eNbHO KPOBHU y MAI[MEHTOB
Ha 13 % Hwke, yeM y 370poBbIX Jmil. [IpemensHoe
HaIMpsKCHUEC CABUTA U TNTACTUYCCKAA BA3KOCTD Y Ialln-
€HTOB - B IIpezenax HopMbl. [okazarens remaTrokpura
y OonbHBIX Ha 8,5 % HIKe, a BA3KOCTh IUIA3MbI — Ha
46,5 % BbIIe, yeM B HOpMe. CTeNneHb arperayy 3puT-
POILIMTOB y OOJIBHBIX BBIIIE HOPMAIBHBIX 3HAYCHUH 00-
Jee ueM B 2 pasa. Bee 3T0 roBOpHUT 0 KOMIIEHCATOPHOM
MTOBBIIIICHUH BSA3KOCTH TIA3MBI B YCIIOBHUSX CHIKCHUS
TreMaTOKpUTa W YXYALICHHH MHKPOPEOIOTHYECKIX
CBOMCTB KpacHBIX KIETOK KpoBH [6, ¢. 350-351]. IIpo-
SIBIICHHEM OITyXOJIM TOYKH MOKET OBITh MOJIUIIUTEMHS,
WM BTOPUYHBIA SPUTPOIMTO3. DTOT Mpoiecc o0bsic-
HSAIOT NOBBIIIEHHON MPOLYKLMEN 3pUTPOIIO3THHA TKa-
HBIO OMyXoJiM TModku. Hambonee yacTeiM M3 00LIMX
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MPU3HAKOB OIyXOJH MOYKH SBJISETCS ITOBBIILICHHE
COD, KoTOpOE MOXKET OBITH MEPBHIM K STUHCTBEHHBIM
nposiBJieHueM 3a0osieBaHus. V3BecTHa CBsI3b OIYXOJIU
MOYKH U apTepHanbHol runepreHsun. Y 5—10% 6oib-
HBIX PaKkOM MOYKM 3a00JieBaHUE HPOSBILSIETCS ITUM
CHMIITOMOM. DTa CBS3b IOJATBEpP)KIAaeTCs MCYE3HOBE-
HHUEM 3TOT0 CHMITITOMA Tocie Hedpakromun [4, ¢. 296].

Jnarnocruka. YIbTpa3sByKoBas AMAarHOCTHKA
(Y31) u xommbiotepHast Tomorpadus (KT) susrorces
BR)XHBIMH METOJIaMH B THarHOCTUKE OITyXOJIeH TTOYKH.
Ha ynbTpacoHorpaMmax mpu HaJMYUH OITyXOJH KOH-
TYpPBI IOYKH J1e(hOPMHUPOBAHBI, OSBIAETCSI MHOXKECTBO
9XOCHUTHAJIOB BHYTPH OITyXOJIM BCJIEJCTBHE HEPABHO-
MEpHOT0 MOTJIOIIEHHs 3BYKa OIyXoibto. Ha ckaHo-
rpaMMax OIyXOJIb TIOYKH C pacrlaJioM U KHCTO3HBIM
KOMITOHEHTOM MOXKET UMETh 30HY, CBOOOIHYIO OT 3XO0-
curHainos [4, c. 298-299].

IIpumenenue MynsTHcnupansHod KT u wmar-
HUTHO-pe3oHancHo (MPT) Tomorpadgum BmecTe ¢
VY3 guaraoctupoBaTh 00BeMHEIC 00pa3oBaHus Oojee
geM B 95 % ciydaeB. B Hacrosmee BpeMss MarHUTHO-
pe3oHaHcHas ToMorpadus - METO BBIOOpa NPH BHYT-
PUKaBAJILHOM OIyXOJIEBOW MHBA3UU JJIS1 ONPEIEICHUS
rpaHuI] TpomOa, B TO BpeMs KaK HIKHAA KaBorpadus
UCTIONB3yeTcs Bee pexe. [Ipu Hanngauu 000l 3amy-
IICHHOM ommyXxoyii oYkd MPT MoxeTt ObITh OoJiee MH-
(opmaTiBHa, YeM KOMIIBIOTEpHAs, a TaKXKe He3ame-
HUMa y OOJIbHBIX MaJIeHbKOW OIyXOJIbI0 TOYKH MpPH
XPOHHUYECKOH MMOYeYHOH HEJTOCTAaTOYHOCTH M Herepe-
HOCHMOCTH HO/ICOJEpKAIMX PEHTTeHKOHTPACTHBIX
IpenaparosB.

VY3U ¢ ucnonb30BaHUEM COBPEMEHHBIX TEXHONO-
THH TIPH OITyXOJSIX TMapeHXUMBbI MOYEK JaeT IoKa3a-
tenu gyBcTBUTENbHOCTH 100 % mpu cnenmduaHOCTH
92 %. KT oisaBisier HoBooGpa3oBaHus moyek B 90-97
% cmy4aeB, pa3Mepbl, JOCTYIHBIC OISl TUATHOCTHUKH
3THUM MeToAoM, orpannunatorcs 0,5-1,0 cm. Cymmap-
Hble Tokazarenu uHpopmaruHoctn MPT npu pake
MOYKH COCTABJISIFOT: TOYHOCTh — 93,5 %, 4yBCTBUTEINb-
HOCTh — 90,6 %, cnenupuanocts — 94,7 % [9, ¢.257,
259].

CornacHo pexoMenpanusm EBpomneiickoit acco-
[IMAIlMM ypOJIOTOB, TEPKyTaHHAsh OWOIICHS OILyXOJIH
MOYKH He00X0q1Ma AJ1st MOP(OTIOrnIecKol BepuduKa-
MM TIPA HEOJAHO3HAYHOCTH PAJANOJIOTHYECKON Kap-
TUHBI M Y TTAIIUEHTOB ¢ HEOOIBIINM pa3MepoM HOBOOO-
pa3oBaHMs, KOTOPBIC ABISIOTCS KaHAWAATAMH JUIS aK-
THUBHOTO HAOIIONCHNUS WIIH ISl a0JIaTHBHOTO JICYCHHUS,
a TaKke B Cllydae BbIOOpa JIGKAPCTBEHHOTO JICUCHUS
NP METAacTaTHYECKOM pake Mouku. [lpennoureHue
CJIE/IyeT OTJaBaTh COre-ONOICHH, MO3BOJISIOIIEH TT0JTY-
YHUTh MaTEPHAI JJIsl THCTOJIOTHYECKOTO UCCIIEIOBAHMS.
[lo pesynpratam MeTaaHanusa, NpOBEIEHHOrO L.
Marconi 1 coaBT. JMarHOCTHYECKasi TOYHOCTh OMOTICHN
omyxoJiu no4ku cocrasiusieT 90,3 % [1, c. 48].

Juddepennnaibuasg IMArHOCTHKA  IPOBO-
TUTCS C TUAPOHE(PPO30M, TYOSpKYyIIe30M, OTHKHCTO-
30M, KapOyHKyJIOM TIOUKH [4, c. 305].

Jleuenne. PanukansHast HePIKTOMHS OCTAETCS
30JI0TBIM CTaHIAPTOM JICUEHHS JIOKATU30BAHHOTO PaKa
nmouku. [Ipu HeOompmmx omyxomsx (o 3 cM B ama-
METpE) HCIOIb3YITCS OPTaHOCOXPAHSIOIIUE OIepa-
iy, [lokazaHusIMM K HUM SIBIISIIOTCS: 3HAYMTENHHOE

CHIDKEHHE MO0 OTCYTCTBHE BBIJCIUTENBHON (DyHK-
LIMHY, TUIOIUIA3KA/aIIa3usl KOHTpalIaTepalbHOW MOYKH
00 JBYCTOPOHHEE OIyXOJEBOE IMOPAXKEHHUE, BBHICO-
KM PUCK IOCIEONEPALMOHHON OCTPOM MOYEYHOU He-
JIOCTaTOYHOCTH.

MuHHNMaIbHO MHBA3UBHBIC METOJIBI JICUCHHUS, Ta-
KHe KaK paJroJacToTHas abJanus, Kpruoadnanus, MAK-
POBOJTHOBas abnarys, a Tak)Ke a0Jalys BHICOKOMHTEH-
CHUBHOU C(OKYCHPOBAHHOW YIIBTPa3BYKOBOW BOJIHOM,
NIPU3HAHBl BO3MOXHOW aJbTEPHATHBON XHpyprude-
CKOMY METOJy.

AZbIOBaHTHAs OIyXOJieBasl BaKIMHAIWSA ITOTEH-
IIUAJIBHO CIIOCOOHA YJIyUIINTh O€3pEUINBHY IO BEIKH-
BaeMOCTh, OCOOCHHO y MAlMeHTOB ¢ Kareropuein T3.
ABbIOBaHTHAs Tepanys IIUTOKUHAMH HE BIIUSAET Ha BbI-
KHMBaeMoCcTh mociie HedpIkromun. B Hacrosiiee
BpeMsl OKa3aHU K aJ{bIOBAHTHOM TepaIuy MOCiIe XH-
PYPTHUYECKOr0 JIEYEHUsI BHE PAMOK KIIMHMYECKHX MPO-
TOKOJIOB HET.

JlydeBas Teparust MOXKET OBITh UCTIONB30BAHA ITPH
HEyAaIMMBIX METACTa3aX B TOJOBHON MO3T M KOCTHBIX
MOPaXEHUSX, TaK KaK CIIOCOOHA CYIIECTBEHHO yMEHb-
IIATh CHMITOMaTHYIECKHUE NIPOSIBICHNS IPU YKa3aHHBIX
JIOKaIN3aIHAX.

Cucremnas Tepanust. XHMHOTEpaIusl MpU3HAHA
Hed(h(HEeKTHBHON NPU MOYEHHO-KIETOYHOM pake. M-
MYHOTEparus C UCIOJIb30BaHHEM HHTEep(epoHa-a sB-
JIIeTCS IPEANOYTHTEIBHOM AJIs MAIIMEHTOB C XOPOLINM
COMATHYECKUM CTaTyCOM M OXKUAAeMOW IPOJOJIKU-
TEJIFHOCTBIO XHM3HU 00JIee rofia, a TAKXKe HATMIUEM Me-
TacTa3oB TOJBKO B Jerkue. MHTepdepoH-o npu3HaH
CTaHAApPTOM ITEpBOW TMHUM Tepanun. KomOuHanus mu-
TOKMHOB C XMMHOIIpENIapaTaMy HE YBEIMYUBAET 00-
IIyI0 BBDKMBAEMOCTh 0 CPABHEHMIO C MOHOTEpAIHEi
IIUTOKHHAMH.

B Hacrosiee Bpemst TapreTHas Tepanusi, Harpas-
JICHHAas Ha MOJaBJICHHE OIyXO0JIEBOTO aHTHOTCHE3a, SIB-
JII€TCS MIPUOPUTETHRIM HAPaBICHUEM HCCIEOBAHUM.
[Tpu no4eyHo-KIETOYHOM paKe MHTMOWPOBAHUE aHTH-
TeJIaMH COCYIUCTOTr0 SMHUTENNAIBHOrO (pakTopa pocra
U TMOJABIE€HUE TUPO3UHKHMHA3 MPOAEMOHCTPUPOBAIO
s dexruBHOCTh. CopadeHnd — nepopanbHbIA MyJIb-
TUKWHA3HBIA WHTHOUTOP C JTOKa3aHHOH 3(QQeKTHBHO-
CTBIO B KAYEeCTBE BTOPOW JIMHUM Tepamuu [5, ¢. 22-24].

IIpornos. [Ipu omyxonu NOYKH NPOTHO3 3aBUCHUT
mpexae Bcero oT Aud(epeHIMpOBaHHOCTA U CTaJUN
omyxonu. Hanxynmme oTnaneHHbIe pe3ysIbTaThl Jede-
HUSI 3aPETUCTPUPOBAHbBI y OOJBHBIX C NMPOPACTaHUEM
MOYEeYHOH BeHbl Meracra3zaMu. HeOiaronpusiTHbIN
MPOTHO3 HAOJIONACTCSl Y HEONEPUPOBAHHBIX OOJIBHBIX
[4, c. 308].
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Abstract

Assessment of the quality of life in patients with diabetic foot syndrome (SDF) is one of the criteria for the
effectiveness of treatment and subsequent rehabilitation, along with such indicators as survival, mortality, relapse
rate and repeated need for surgical treatment. According to WHO, the quality of life, is a characteristic of the
physical, psychological, emotional and social situation, based on its subjective perception. Currently, the EuroQol
EQ-5D-5L questionnaire (version 1.0, 2011) is used to assess the quality of life, also in SDF (for interest in terms
of the choice of treatment tactics, subsequent rehabilitation, adaptation to daily activities and psychological adap-
tation of such patients).

The purpose of the work is to investigate aspects of the quality of life of patients with diabetic foot syndrome,
affecting treatment and subsequent rehabilitation

Materials and methods. The EuroQol EQ-5D-5L questionnaire was used, which assesses the state of health
based on the five components of the quality of life, such as: mobility, self-care, ordinary daily activities, pain and
discomfort, anxiety and depression. Each question is divided into 5 levels depending on the degree of severity of
the problem (no problem, minor problems, problem of moderate severity, significant problems, big problems). A
visual analogue scale (VAS) for the subjective assessment of one’s own health was also determined. The study
involved 198 patients with type 2 diabetes mellitus (DM) with SDF with wounds after low surgical interventions
at the foot.

Results. In the study for the period from 2017 to 2018, the representatives of the female and male sex showed
a significant decrease in the quality of life indicators, as well as the psychological component of the quality of life
such as: emotional state, social functioning, self-assessment of psychological health. Thanks to treatment and a
critical attitude to one’s condition, there is a significant difference in the frequency of complaints from 57% (at
the beginning of treatment) to 50.5% after 12 months. (P = 0.058). Due to improved adaptation, the frequency of
complaints decreases, and also after 12 months this difference becomes significant (p <0.05). Other indicators of
quality of life, such as: general health, physical functioning, pain intensity, level of depression, showed a signifi-
cant decrease in both men and women. However, there is no correlation between the average score on a scale of
YOUR and the results of self-assessment on EuroQol EQ-5D-5L

AHHOTAIUSA

OreHKa Ka4ecTBa KU3HH y AMEHTOB ¢ cHHApoMoM quabetnyeckoit crombl (CLC) sBisieTcst 0MHIM U3 KpH-
TepueB d3PPEKTUBHOCTH JICUSHUS U MTOCIICAYIOIIEH peadnnTaluy B psily ¢ TAKUMH MTOKa3aTeNIIMU KaK BBDKUBAe-
MOCTb CMEPTHOCTbH, 4aCTOTa PCUUANBOB U IMOBTOPHAA HOTpe6HOCTL B OIIEPATUBHOM BMCIIATCIILCTBE. KauectBo
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JKHM3HU 10 onpenenenuto BO3 - 310 xapakrepucTrka (PU3NIECKOTO0, ICHXO0IOTHYECKOT0, SMOIOHAIBHOTO U CO-
[IUATFHOTO TOJI0KEHHUS, B OCHOBE KOTOPOro ero cyopekTuBHOe BocmpusTue [1,c.29]. B HacTosmmee BpeMs ais
OLIEHKH Ka4yecTBa )KU3HH UcIoib3yeTcs onpocHUK EuroQol EQ-5D-5L (version 1.0, 2011) [2,¢.85-89], uzy4enue
KavecTBa xu3HU y nauueHtoB ¢ C/IC npeacrasiseT HHTEPEC C TOUKU 3pEHUsI BBIOOpa TAaKTHKH JIEYESHUs], IoCIIe-
JyIoliei peaOuIMTauy, alalnTalyuy K IOBCEAHEBHOM AEATEIbHOCTH U IICUXOJIOTNYECKON alanTaliy TaKuX 00JIb-
HBIX.

ean padoTsI - Hcciie0BaTh ACHEKTH KAYECTBa )KU3HH OOJILHBIX CaXapHbIM THa0eTOM OCJIOKHEHHBIM CHH-
JPOMOM MabeTHYEeCKOH CTOIIBI, BIUSIONINE HA JISYEHHE U MOCIEAYIONIYIO peaOHINTaIHIO

Matepuaibl u MeToabl. Vcionp3oBancs onpocHuk EuroQol EQ-5D-51, koTopEIif oOlleHUBaeT 310pOBhE Ha
OCHOBE ITISITH KOMIIOHEHTOB Ka4eCTBa JKU3HH, TAKMX KaK: ITOJBIKHOCTD, YXOJI 32 CO00i, OOBIYHYIO TOBCETHEBHYTO
JeSITeIIFHOCTD, 00JIb ¥ TUCKOM(OPT, TPEBOTY U Aerpeccrio. Kaxkaplii Bopoc pa3zaeneH Ha 5 ypoBHEH B 3aBUCH-
MOCTH OT CTEIEHHU BBIPAXCHHOCTHU MPOOIJIEMBI (OTCYTCTBHE MPOOIIEeMBI, HE3HAUUTENbHBIE TIPOOIeMBl, TpodieMa
CpeIHeH CTeNeH! TSHKECTH, 3HAUNTeNbHBIE TPo0IeMbl, Oobime mpodiemsl). Takke onpenensiack BU3yalbHas
anasnoroBas mkana (VAS) s cyObeKTUBHOM OLIEHKH COOCTBEHHOTO 370poBbsi. O0cienoBano 198 GoNMBHBIX C
caxapubiM quabetoM (C/I) 2 tuna ¢ cunapomoM nuaderuueckoit ctomsl (CJIC) ¢ paHaMu mociie pa3anyHbIX OTIe-
paTUBHBIX BMEIIATEILCTB Ha YPOBHE CTOIIBI 10 MIOBOY THOMHO - HEKPOTUYECKUX OCJIOKHEHHH.

PesysbTaTnl. B npoBenenHoM uccrnepoBanuu 3a nepuoj ¢ 2017 o 2018 y npeacraBurenei xKeHCKOTO U
MYCKOTO TI0JIa OTMEYEHO JIOCTOBEpHOE CHIDKEHHUE TOKa3aTelel KauecTBa JKU3HH, a TAKXKE IICUXOJIIOTHYECKOTO
KOMITOHEHTa Ka4yecTBa KM3HU TaKOTO KaK: SMOLMOHAILHOE COCTOSHIE, COIManbHOe (DYHKIIMOHUPOBAHUE, CaMoO-
OLIEHKA TICHXOJIOTMIECKOT0 30pOBhs. brarogapst 1edeHnIo 1 KPUTHIECKOMY OTHOIIECHHIO K CBOEMY COCTOSIHHIO
€CTh JIOCTOBEpHas pa3HHUIA B 4acTOTe kayod ¢ 57% (B Havane nedeHus) 1o 50,5% gepes 12 mec. (P = 0,058).
Bnaromapst ymydIieHHIo aganTaliy 4acToTa Kano0 YMEHBIIACTCs, M Takke yepe3 12 MecsleB 3Ta pa3HHIA CTa-
HOBHTCS AocToBepHOI (p <0.05). [To mpyruM moxa3aTemnsM KadecTBa >KU3HH, TAKIM Kak: 00IIee COCTOSHUE 370-
POBBS, pu3HUecKOoe (HYHKIIMOHUPOBAHNE, MHTCHCUBHOCTh OOJH, YPOBEHbB ACMPECCHUH MIPOCIIEKHBACTCS 10CTOBEP-
HOE CHI)KEHHE KaK y MY>K4HH, TaK U y *KeHIKH. OJJHaKO OTCYTCTBYET KOPPEJIILHUS MEXIy CPEIHUM OaJlIIoM I10

mikanie BAIII u pesynbraTamu camooneHku o EuroQol EQ-5D-5L

Keywords: diabetes, diabetic foot syndrome, quality of life.
KiaioueBble ciioBa: caxapHLIﬁ I[I/Ia6eT, CUHApPOM I[Ha6eTI/I‘{eCKOﬁ CTOIIbI, KAYCCTBO KU3HHU.

Beeaenne. OHUM M3 OCHOBHEIX OCIIOXKHEHUI Cca-
xapHOTro auabeTa, YTO 3HAYUTENFHO BIUSCT Ha Kade-
CTBO JKH3HHU, SBISCTCA CHHIPOM IHAOCTHICCKOMH
cromsl. 1o onenkam, CJIC Bo3uukaer y 15-25% 6omb-
HBIX CaxapHBIM AMAa0ETOM B TEYEHHE JKWU3HU. [3,C.0-
11],[4,¢.263-273]. CAC siBisieTcst OCHOBHOM IPHUYNHON
aMITyTalluy HIKHUX KOHEYHOCTEH M OCHOBHBIM JIeTeP-
MHHAHTOM HMHBaIugHOCTH [5, ¢.1288-1292]. Jlannas
npobJieMa KacaeTcst Kak CaMHX IallueHTOB, TaK M 4Jie-
HOB MX CEMCH, U OJNM3KHX JFOJICH, YXaKUBAIOIIUX 3a
MaUEHTOM, KOTOPbIE IOMOTAIOT €MY CIPABUTKCS C CO-
OTBETCTBYIOIIMMYU (PU3UUCCKUMH M IMOITUOHATEHBIMHU
tpynHOocTAMHU. CJIC sBIIsIeTCs HE TOJBKO BayKHBIM (pak-
TOPOM CMEPTHOCTH Cpey OONBHBIX CaxapHBIM Arade-
TOM, HO TaK)XXE€ CHIKAET KAueCTBO >KH3HH MAI[HCHTOB
[6, ¢.2906-2912], [7, c¢.246-2497]. Hanpumep, moTepst
IMOJABMYKHOCTH BJIMSIET HA CIIOCOOHOCTH ITAIIMEHTOB BEI-
TIOJTHATH MIPOCTHIE TOBCETHEBHEIC 3a/1a4H, YIaCTBOBATh
B JIOCYT€ U 4aCTO MPUBOJUT K JCTIPECCHUHU.

3a moceanee ASCSITUIIETHE IPOBEICHO OTPOMHOE
KOJIMYECTBO HCCIEeIOBaHUH, KOTOpbIE IOKa3hIBaIOT,
yT0 xm3Hb ¢ CJIC uMeeT HeraTUBHOE BIIMSHUE HA BO3-
MOKHOCTH TPYAOYCTPOMCTBA U JIOTIOJHUTEIBHBIC (Du-
HAHCOBBIE OIPaHUYEHHUS, MOCKOIbKY OKoJio 50% nui
HE B COCTOSIHHU pabOTaTh B pe3yJbTaTe SI3BCHHBIX JIC-
tdexroB crom [8, ¢.263-271]. OcHoBHas mpoOieMa,
OTIMCHIBACTCS B INTEPATYPHBIX UCTOYHUKAX, 3aKITFOYa-
€TCsI B TOM, 9TO OTpaHUYEHHUE TOABIKHOCTH ITPUBOIUT
K Pa3U9HBIM 3MOIMOHAIHHBIM HAPYIICHUSIM U COIH-
anpHOM m3oysnuu [9, ¢.179-189]. B uccriemoBaHmsx
TaK)Ke MOMYEPKUBAETCS, YTO CHEIMAIUCTHI B 00JIacTH
3/IPaBOOXPAaHEHHS JOJDKHBI OCO3HABATh TPYIHOCTH, C

KOTOPBIMH CTaJIKUBAIOTCS Hroau, crpagaromue CJC
[10, ¢.400-407].

Henas: wccienoBaTh acHeKTH KAa4eCTBA KHU3HH
OOJBHBIX CaXapHBIM IUA0ETOM OCIIOKHEHHBIM CHHAPO-
MOM THaOeTHUECKOW CTOIIBI, BIUAIONINE HA JCUCHUE U
JATBHEHITYT0 peadMINTaINIO, MICCICIOBATh THHAMUKY
Kasmo0 U CyOBEKTHBHYIO OIIGHKY B 3aBHCHMOCTH OT
9TAIOB JICUYCHHSI.

Marepuajbl 1 MEeTOABI

HccnenoBanue ObUT0 IpOBe/ieHO Ha 6aze YKpauH-
CKOTO HAyYHO-TIPAKTUYECKOTO IEHTPa SHIOKPUHHOU
XUPYPIUH, TPAHCILIAHTAI[UH HJOKPUHHBIX OPTaHOB U
TkaHelt MO3 YkpauHBIL.

B nccienosanue 0Ob110 BKIFoueHo 198 marueHToB
C caxapHBIM JHA0ETOM BTOPOTO THIIA C CHHIPOMOM
abeTHIeCKON CTOIBI, TIOABEPTIINXCS TEM HITH HHBIM
XUPYPTUIECKUX BMEMIATENbCTBAM (OT IeOpHIMEeHTa K
HU3KUM amiryTanusMm). CpenHuil Bo3pacT MalnueHTOB
coctaBmi 59,2 + - 2,7 ner (39-76 net), COOTHOIICHHE
MY KYHH ¥ okeHInuH 97/107 (49/54%). IlpomomxkuTenb-
HOCTh CaxapHOro auabera paBHsUIach B cpeanem 11,8
+-2,7 ner.

Komrmiencanuio yrieBogHoro ooMeHa ObLIH oOlle-
HEHBI ¢ ToMoIIeio onpeneneHus HbAlc u cucremarn-
YECKOTO KOHTPOJS 32 ypoBHeM rimkeMuu. CpemaHuit
ypoBenb HbAlc cocraBun 8.7 + -1.7%. OOmme me-
TOJBI UCCIICIOBAHUS BKJIFOUAIH: OOIIUI aHATN3 KPOBH,
o0mmmii aHaTM3 MOYH, Pa3BEPHYTHI OMOXMMUYECKHN
aHaJIN3 KPOBH C MCIIOB30BAHNEM CTaHIAPTHBIX METO-
II0B 1a00paTOPHOI TUATHOCTHKH.

Bcem 00sbHBIM OBLIO TIPOBEACHO aHKETUPOBAHUE
EuroQol, Bxiroyasi BU3yaJbHYIO aHAJOTOBYIO KAy
(VAS). Jlist OllcHKHM KadecTBa YKU3HH HCIIOIh30BAJICS



onpocHUK EQ-5D-5L, KoTOpEIi BRICTyMaeT cTaHmap-
TU3UPOBaHHBIM II0KA3aTeleM COCTOSHHUS 370POBbS,
paspaboranusiv THE EUROQOL GROUP, koropstii
OLIEHMBAET COCTOSIHUE 3/I0POBbSI HA OCHOBE ISITH KOM-
MMOHEHTOB KaYeCTBA KU3HH, TAKUX KAaK: MOJBHKHOCTS,
yX0a 3a cO0OW, OOBIYHYIO ITOBCEIHCBHYIO ICSITCIb-
HOCTB, 0OJIb U AUCKOM(OPT, TPEBOTY H JCTPECCHIO.
Bce aHKeTHI 3alOJIHAINCE CaMOCTOSITENBHO M aHO-
HUMHO.

Oo1mee CyObeKTHBHOE COCTOSTHHE TTAlMeHTA OIe-
HuBanoch mo mxane BAIIL. BusyansHas aHamoroas
mKkana (VAS) - 3To mkana, KOTopasi HO3BOJIAET TMaIlH-
€HTY CAMOCTOSITEIIbHO OLIEHUTh COCTOSIHUE CBOETO 3]10-
poBbsi OoT 0 (aOCONIOTHO HEYJOBJIETBOPHUTEIBHOE CO-
cTosiHue 370poBhsi) 10 100 (abcosroTHOE OIaromnosy-
yue) OautoB Oyaromapss uYeMmy Bpad IIOJydaer
BO3MOXKHOCTb OTCJIC)KHUBATh AUHAMUKY JICUEHUSL.

Hcnonp3oBanu kapTy HaONIOAEHHS C JETaTbHON
OLICHKON aHaMHe3a, KIMHMYECKOTO COCTOSHHUS Taly-
enTa, mmrenbHoctd CJI, mpomomxurensHoctu C/C,

80

MIPOAOIDKUTEIHHOCTH JICUEHHSI, a TAK)KE OCHOBHBIC Jie-
Morpaduyeckue JaHHbIe, B TOM 4HCJIE BO3pacT, MO,
00pazoBaHue, MECTO ITPOXKUBAHUS M CEKTOP 3aHATOCTH.

Craructrueckas o0pabOTKa JaHHBIX IPOBOIM-
nacek ¢ nomouisio nporpamm SPSS u EXCEL «cratu-
CTHYECKUI IaKeT aisi OOIIECTBEHHBIX Hayk». s
OLIEHKM CTaTHCTHYECKOW 3HAYMMOCTH pa3HHIBI HC-
nojsp3oBanu t-kpurepuil CTbrofieHTa, kpuTepun Bum-
koHCOHa, CrimpMmena. CTaTHCTHYECKH 3HAYAMOW CUH-
TaJIach pasHUIIA BeposaTHocTH 110 p <0.05.

IIpoBenenne unccnenoBaHus OHXOOPEHO KOMHUC-
cueii o atuke YHITLEX npotoxon Ned ot 14.06.2019

Pe3yabTartsl

Bruto mpoBeneHO HccieNOBaHHME IO KadyecTBY
xwu3uu moneit ¢ C/IC. B nenom, Ob1I0 onpeneneHo cy-
IIECTBEHHOE YXYALICHHE KauecTBa JKU3HU JIIOJEeH ¢
CJIC, a uMeHHO, OOJIBIIMHCTBO MAIlHEHTOB OTMEYaJH
nuMeromuecst mpoOIeMbl 10 BCeM KOMITOHEHTaM Kade-
CTBa )KU3HU MPAKTHYECKU BO BCE TIEPHOJIBI HCCIIEI0BA-
Hus. bonee HarAqHO 3TO MOKa3aHo Ha puC. 1.
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Puc. I Junamuxa oyenxu xauecmea sscuznu no pesyrvmamanm ankemuposganus (EuroQol) EQ-5D-5L

Otmeuaercs, 9TO MPOOJIEeMBI B OOBIYHON ITOBCE-
JHEBHOW JEATENBHOCTH, K JICYCHUIO, IOCTIC JICUCHUS 1
yepes 12 MecsIeB SBISETCS BETHYUHOMN TOCTOSHHOMN U
coctaBisieT 72 u 67% cooTBeTcTBEHHO. BTOpas mpo-
OneMa Ha KOTOPYIO 4allle BCero oOpaiiaiy BHUMaHUe
MAIMEHTHI SBJISIETCSI YXOJ 32 CO00HW. MBI BUAMM, UTO
Onarojapst JICYEHHIO U KPUTHUYECKOMY OTHOIICHHIO K
CBOEMY COCTOSIHWIO €CTh JIOCTOBEpHasi pa3HHUIIA B 4a-
ctote x)anob ¢ 57% B Havane neueHus 10 50,5% depe3
12 mec. (P = 0,048). bnarogapst yny4mieHuro aganTa-
UM YacTOTa JXKaJo® Ha OrpaHHYCHHE IOJIBIKHOCTH
YMEHBIIAETCs, U TAKXKe uepe3 12 MecsIeB 3Ta pa3HuIa
CTAHOBUTCS AOCTOBEPHOM. J[Ba mokazareinsi, KOTOpbIE
CTATHCTUYECKHU JIOCTOBEPHO YITyUIIAIOTCA IIOCe Jieye-
HUSI - 9TO YacTora 60u U AMCKOM(OpPTa B HIXKHUX KO-
HeuHocTAX (mo nedenus 45,9%, mocie nedeHHS

28,8%), p = 0,017, a Taxske >xano0BI Ha TPEBOTY U Je-
MIPECCHIo, TIe YacToTa yMeHbImmiack ¢ 53% mo 39,4%
(p =0,038). boTBIMIMHCTBO MAITUEHTOB OTMETIIIN Hera-
tuBHbIe TocnencTBud CHC U uX COLMANBHYIO POJb.
OpvH 4YenoBeK COOOUIMI, YTO OrpaHUuEHHE TTOABUK-
HOCTH B TEUEHHE TOCIIEHUX JIET U BbI3BaJa Jierpec-
CHI0 U3-3a KOTOpo# oH "mompocun ammyTanuio"; 30%
OTPOIIEHHBIX COOOIINIIN, YTO CTOJIKHYJIACh C pa3oya-
pOBaHHEM, THEBOM M BUHOU BCIICICTBUE OTPAHUICHUH,
BO3HUKIIIHAX U3-32 OOJIC3HU.

Cpennuii mokaszarens VAS KOTOpBIN XapakTepH-
30BaJl KAYECTBO KU3HU HALIMX MMAIMEHTOB HA MOMEHT
Hauaja JieueHus cocTaBui 66,6 + -21,8 0amios. Meau-
aHa 62 +-19.4. Ha puc.2 n3o0paxeHa ypoBeHb OLIEHKU
KadecTBa XM3HU VAS B IMHAMUKE.



38

Norwegian Journal of development of the International Science No 36/2019

Jlo HavaJia JieueHUst camMa OLIEHKA KauecTBa KU3HH
Obl1a OoJlee BBICOKOH IO CPaBHEHUIO C OIPOCHHKOM
EQ-5D, 4ro 00BsCHSIETCS HECIIOCOOHOCTBHIO MAIlMEH-
TOB JIOJDKHBIM 00pa3oM OLIEHHTh CBOE COCTOSIHUE 3]10-
posbst. Ilocne npoBeneHus jgedeHus nokaszarenn VAS

CMEIAIOTCS B CTOPOHY Oo0Jiee HU3KHX ypOBHEH depes
OCO3HAaHHUE TSKECTH CBOETO COCTOSIHUS U HH(POPMHUPO-
BaHUS MEIUIUHCKHM IEPCOHANIOM OONBHBIX O Mep-
CIIEKTHBAX TEUCHHUsI OOJIC3HU.

VAS
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M Yepes 12 mec.

Puc. 2 Junamura cyOvekmusHol oyeHKu nayueHmamu Kavecmea sxcusnu no wxaie VAS oo neuenus,
nocne aeyenus u yepes 12 mecsayes nocie Hauana jeyeHus.
Yoenvroe konuuecmeo 601bHbIX, KOMOPbIE OYEHUIU C8OE 300P08bE

Pe3ynbTaThl aHanuM3a TaKKe HE BBUIBHIM CBS3U
MEXIy OILICHKOM KU3HH U BO3PACTOM MAIUEHTOB.

Ecau B Hauane jnedeHus OOJbHBIE YacTO HE OCO-
3HABAJIM TSKECTh CBOETO COCTOSIHUS U HECMOTpPS Ha
BBID@KEHHOCTh ~ CHMITOMATUKH  JUAOETUYeCKOU
HEMpOnaTuy, aHTHONATHH M OTPAHUUYCHHUS TIOBCETHEB-
HOU JIEATEIBHOCTH, TMPOOJIEMBI C MOIBHXHOCTHIO, 00-
1I[€€ CBOE COCTOSHME 10 IKajae VAS olleHHBaIU ONTH-
muctrdecku: ot 76 no 100% B 10,6% cmygaes, ot 51
1o 75% B 60% ciyqaes, 26-50% B 26,7% ciy4aes. On-
HAKO IOCJIE JICYCHHSI CUTYalUs KapAWHAIBHO U3MEHH-
J1ach. BoIbHBIE HAYMHAIOT OCO3HABATH TSHKECTH CBOETO
COCTOSTHHS, 2 CHMIITOMATHYECKOE U ITATOT€HETHIECKOE
JICYCHUE YMEHBIIWIO TSHKECTh AUAOETHYECKOW IMOJIH-
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Heliponaruu, sHIedanonaTuu. [lannentsr Havamu 60-
Jiee KPUTUYIHO OTHOCUTHCS K ce0e, YTO MPHUBEIIO K PO-
cTy Oonee yeM B 1,5 paza koiudecTBa OONBHBIX, KOTO-
pBI€ OIICHMBAJIM CBOE COCTOsHKE B mpenenax 26-50%,
u Ooyiee YeM B JIBYKPATHOM YMEHBIIICHUH OOJBHHBIX,
OIICHUBAIOIIHNX CBOE cOCTOsiHKE Ooiee yeM 75%. Uepes
12 MecsIIeB Mociie Havaia JCUYCHHS KOJTHMYECTBO 00JIb-
HBIX, KOTOpBIC OLICHMBAIN CBOE COCTOSIHHE B 25%
MPAKTHYCCKH HE U3MEHIIIOCH, KaK U KOJIMYECTBO OOJIb-
HBIX, KOTOPBIE OIICHUBAIA CBOE COCTOSIHUE KpalfHe mo-
noxutensHo. OmHaKo, mpomoipkaics 3(pdexr «HoX-
HUID», KOoTAa 00JIbHBIE U3 moArpymIisl 51-75% nepexo-
I B Tpymy 26-50%.

OueHb MHTEPECHO pacipeesiieHle M0 aHKETHPO-
BaHHIO MY)KYHMH M )KEHIIUH NPE/ICTaBICHO Ha puc .3
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% %

W KeHLWuHbI

Konuuecmso 6onvnvix 6 paspeze Myscuunsl / HeeHujunbvl ¢ sHcarobamu Ha npodremvl 6 npoyenmax (%).



KomudecTBo 60BHBIX ¢ TPOOIEMaMH TTOIBHIKHO-
CTH TPAaKTUYECKHd WACHTHUYHA B TPYNIAX MYXXYWH U
JKeHIIMH. Pa3BuTHE TPEBOTU U JENPECCUU Y JKEHIIUH
OBLIIO B TPH paza BhIIIIE, YeM Y MY>K4MH. B mepByto oue-
pellb 3TO CBSI3BIBACTCS HE TOJBKO C MPOOIeMaMu Ha pa-
00Te ¥ BO3MOXKHOM TOTEpEH TPYI0CIIOCOOHOCTH, HO U
CO CTPaxoM MOTEpsTh ceMblo. [IpobiieMbl B 0OOBIYHOI
MOBCETHEBHOM JICSITEIBHOCTH HEJOCTOBEPHO BBIIIC Y
MY’KYHH, OTHAKO, U MY>KYHHBI 1 KCHIIMHEI YKa3bIBaIH
Ha HWCMOJIH30BAHNE MAHUITYIISAUI IO COCTOSHHUIO CBO-
€ro 3/I0pOBBS, B KAYECTBE apryMeHTa YMEHBIICHUE J10-
MarrHei paboThl B ceMbe.

Oobcy:xneHus.

Oo0painaeT Ha ce0s1 BHUMaHHE TO, YTO KOJUIECTBO
*KaJio0 o HayMyKre 00JM U TUCKOMQOpTa B HIKHUX KO-
HCYHOCTAX 3HAYUTCIIbBHO OTJIMYACTCA OT O6HII/IX npea-
CTaBJICHUIA OTHOCHUTEJIEHO PACIPOCTPaHCHHS OOJICBOM
dopmer Heliponatuu. bomee uyem B 50% ciryuaem
HAOJIOTaeTCs HAIMYKE YKa3aHHBIX CHMIITOMOB CpPEIU
JKEeHIIMH 1 32% y My>K4IHH.

Taroke, MPaKTHYECKH JOCTOBEPHAS pa3HUIIA B XKa-
nobax, Kacalomuxcs yXoaa 3a CO0OH, MOXHO 0OBsC-
HUTH Pa3IMYHBIM TOJKOBAaHHEM 3TOTO TEPMHUHA. YXOJ
3a co00H y My>K4HH, UMEETCS B BUY BBITIOTHEHHE 3JIe-
MEHTAPHBIX TUTUEHHYECKUX IMPOIEAYp, TO KCHIIUHBI
TI0]T YXOJIOM 3a COOOH IMOIpa3yMeBaiOT BHITOJHCHHE HE
TOJIKO THTUCHUYECKHX TPOLIEAYP, HO M KOCMETOJIOTH-
YEeCKHX 32 IPE/IC/IaMH CBOCTO XKIJIbs (TTApHKMaXepCKUe
U T.1.).

WHTEepecHBIM SBISETCS OTCYTCTBHE KOPPEIAIIUN
MEXIy CyOBEKTHBHOW NETaIM3HMPOBAHHOW OLICHKOW U
001eil cyObeKTHMBHON OIICHKOW Y IaIieHTOB, HaIpH-
Mep, TIPH JETATH3UPOBAHHONW OIICHKE CYOBEKTHBHOTO
COCTOSIHUS TIAIIHIEHTOB CO 3HAYNTEIFHBIMH JKaJ00aMu,
1o miajie VAS OHM OLIEHMBAIOT CBOE COCTOSTHHE 30-
poBbs ot 50 no 80% u3 100 %. DTO HATNMAOHO BHIHO
0COOEHHO 10 JICYCHHUS: MAI[HCHTHI OLCHUBAIH COCTOS-
HHUE CBOEro 310poBbs oT 50 mo 80% (npuuem 75-80%
o mkase VAS ormerunu 60% manueHToB), Ipyu 3TOM
o mkane EQ-5D orneHka kauecTBa >KM3HU MOKa3aia
CYIICCTBEHHBIN pa30poc 3HAYCHUH.

DTO CBUIETEIBCTBYET O HEOOPATUMOCTH MATOJIO-
rugeckux mporeccoB CIAC ¢ ogHO# CTOpOHEL, U Oojee
KPUTHYCCKOTO OTHOIICHHS K OLIEHKE CBOCTO COCTOSTHUS
3[IOPOBBS CPEMIU MAIIMEHTOB. B TeueHne roma JONOIHH-
TENBHO 5 TMAlHEeHTOB MOTEPSIIN paboTy, BBIIOIHEHO
aMIyTanui 6, 13 HAX 2 BRICOKHE U 4 HU3KHE.

BoNBPIIMHCTBO MAMEHTOB CKENTHYECKH OTHO-
CATCS K 3aIUITAHMPOBAHHBIM CXEMaM JICUCHHS H3-3a 00-
[IEr0 MPOTPECCHUPOBAaHUs OOJIC3HH, HECMOTPSI Ha BCE
METOAbI JICUCHHUA.

Ipaktrueckn Bce manueHTh (80%) OTMeuaroT
MOCTOSIHHBIA KOH(IMKT U HATPSKCHUE B OOIICHUU C
OKpPY’KaIOIIMMH U OCO3HAIOT, YTO MHAIIUATOPAMHU KOH-
(hnvKTa B OONBIIMHCTBE CIy4aeB OBUTH UMCHHO OHH.

B mporniecce neueHHs pacTeT OCO3HAHUE TSHKECTH
U HEOOpaTUMOCTH OOJIe3HH, Jake IMPH BPEMEHHOM
OOBEKTHBHOM yIyUYIIEHHH CBOETO COCTOSHIUS. JKeH-
IIMHEI 00Jiee KPUTHIECKU OTHOCATCSI K CBOEMY 3710PO-
BBIO Ha BCEX JTAlax JICUCHUs.

Kpowme toro, mpobiema 3akirodaercss He TOJBKO B
OTpaHMYEHUHN MOJBIKHOCTH manuenTta: 50% ompo-

meHHBIX JIUI He paboTaroT Benencteue CJC. Ocranb-
Hble 50% ONpOIIEHHBIX COOOIIHMITN, YTO UX KaphepHBIE
MepPCIEeKTUBBI orpaHuueHbl. HeoOxoanmo takxke y4u-
ThIBaTh ()MHAHCOBBIC PACXOIbI, CBSI3aHHBIC HEMOCPE/I-
CTBEHHO C JICUCHHEM, KOTOPhIC BKIFOYAFOT TOCITUTAIIH-
3aIlMI0, PACXO/bI Ha JICKAPCTBA U MPHUOOPETEHHE OPTO-
meandeckod oOyBu. 10 dYelmoBeK COOOINWIM, YTO
0OsTHCH TOTEPSITh paboTy M HE CMOTJIH COOJIONATh
HA/JISKAIIAe COBETHl Bpada, MPEIOCTABICHHBIC BHA-
gase, HO B KOHIIE KOHIIOB IPUIIIIOCH OCO3HATH, UTO CO-
XpaHeHHE KOHECUYHOCTH UMEET IEPBOCTETIEHHOE 3HAYC-
HUE.

Ectp He00X0AMMOCTE IPOBECTH MACIITAOHBIE HC-
CJICOOBAHUsA, AJIs1 ITIOHUMAaHHWA, HACKOJBKO BAXHO J1aH-
HOE OCJIO)KHEHHE CaxapHOro auadeTa, U OIpeleNUTh,
HY>XXHa JIA JOOIOJHHUTEIbHAA COLMAJIbBHO-OKOHOMHNYC-
CKasl TIOJIEPXKKA CO CTOPOHBI TOCYAApCTBA JIIS TOU
TPYIIIBL.

[To3TOMy BaskHO, YTOOBI MEUITUHCKIE CTICITHAITH-
CTHI MOHSUIM, YTO IpHU JedyeHuu uHausuayyma ¢ CJAC
HEOOXOAUMO TPUMEHSTH IIETMOCTHBIA IMONXOX IS
OIICHKH OOMIEr0 Ka4ecTBa KU3HHU.

Busoasl

Takum 0O6pa3oM, YUUTHIBas pe3yIbTAaThI UCCIEIO0-
BaHUS, YCTAaHOBJICHO, YTO

1. B nauaine neuenus 10,6% manyeHTOB OIEHUIN
COCTOSIHME CBOEro 370poBbsi oT 76 mo 100%, 60%
6osbHEIX OT 51 10 75%, 1 26,7% 00ALHEIX OT 26 10
50% mo mkane VAS. Ilocne nedenus Toybko 5% ma-
LIMEHTOB OLIEHWJIH COCTOSIHUE CBOETO 370POBbs OT 75
1o 100%, 25% ot 50 10 75% u 62,6% OONBHBIX BOILIN
B rpymnmy 25-50%, To ecTh OOJBIIMHCTBO OOJIBHBIX HE
MOTYT CaMOCTOSATEIEHO OOBEKTUBHO OIICHUBATH Ts-
KECTh CBOETO COCTOSIHHSA, 0COOCHHO B HaYalIe JICUCHHSI.

2. He ycTaHOBIIEHO YETKON B3aWMOCBSI3H MEXKIY
CyOBEKTHBHOM KIMHUYECKOH OI[EHKOH CBOETO COCTOS-
HUA 310POBbSA U HATMYUEM OTACIBHBIX >1<ano6 Yy nanu-
€HTOB, TO €CTh HECMOTPSI HA CEPhE3HBIC KATOOBI OOJIb-
HBbIX, 06Luee COCTOSIHUE OHH OLICHHBAKOT OIITHUMMU-
CTHYHO.

3. PeanbHO-10CTOBEPHBIM CyOBEKTUBHBIM YITyd-
IIICHUEM B PE3YJIbTATE JICUCHHUS ABJISICTCS YMCHBIIICHHE
6o n muckoMdopTa B HIPKHUX KOHEYHOCTIX (C 46 10
26%) 1 yMeHbIIEHUs TPpo0IIeM ¢ epeaBrmkeHrueM ¢ 41
10 32%.

4. YMeHbIIICHNE TTPOICHTA ITAIHEHTOB C TPEBOT O
u genpeccueit (¢ 53 1o 39,4%) 3aBUCHT OT CUMIITOMA-
TUYECKOTO M TATOT€HETHYECKOTO JICICHHSI.

[Tpu GonpiieM KOMMYECTBE MAIUEHTOB THHAMHUKA
OIICHKH OOBIYHOM MMOBCEIHEBHOM ACATEIBHOCTH H TIPO-
OyieM yxoga 3a co0oii OymeT Oosiee CyIIECTBEHHON U
JIOCTOBEPHOM.

ABTOp KOHCTAaTHPYET OTCYTCTBHE KOH(IIUKTA HH-
TEPECOB TPH MOJTOTOBKE CTATHH.

CIIUCOK JIMTEPATYPbI:

1. 1. World Health Organization. Quality of life
group. What is it Quality of life? // Wid. Hth. Forum. —
1996. - Vol. 1. - P. 29.

2. Svyrydof M.V. Gorobeiko M.B. Diabetychna
stopa pid kontrolem. //Klinichna endokrynologia ta en-
dokrynna khirurgia —2018-Ne1(61) —C.85-89. DOI:
HTTPS://DOI.ORG/10.24026/1818-
1384.1(61).2018.126927



40 Norwegian Journal of development of the International Science No 36/2019

3. Reiber GE. The epidemiology of diabetic foot
problems. Diabet Med. —1996; Ne13(Suppl 1): P6-11.

4. Setacci C, de Donato G, Setacci F, Chisci E.
Diabetic patients: epidemiology and global impact. // J
Cardiovasc Surg (Torino) —2009. —Ne50 (3)—P.263—
273.

5. Ghanassia E., Villon L., Thuan Dit Dieudonné
JF. Boegner C., Avignon A., Sultan A.. Long-term out-
come and disability of diabetic patients hospitalized for
diabetic foot ulcers: a 6.5-year follow-up study. //Dia-
betes Care —2008. —Ne31 (7) —P.1288-1292. //doi:
10.2337/dc07-2145.

6. Brownrigg J.R., Davey J., Holt P.J., Davis
W.A., Thompson M.M., Ray K.K., Hinchliffe R.J. The
association of ulceration of the foot with cardiovascular
and all-cause mortality in patients with diabetes: a
meta-analysis. //Diabetologia—2012. —Neb5 (11) -
P.2906-2912. //doi: 10.1007/s00125-012-2673-3.

7. Vileikyte L., Diabetic foot ulcers: a quality of
life issue.//Diabetes Metab Res Rev. —2001. —-Nel7 (4)
—P.246-249. DOI: 10.1002/dmrr.216.

8. Valensi P., Girod I, Baron F., Moreau-
Defarges T., Guillon P. Quality of life and clinical cor-
relates in patients with diabetic foot ulcers.//Diabetes
Metab. —2005. —Ne31 (3 Pt 1) -P.263-271. DOI:
10.1016/S1262-3636(07)70193-3.

9. Ribu L., Hanestad B.R., Moum T., Birkeland
K., Rustoen T. A comparison of the health-related qual-
ity of life in patients with diabetic foot ulcers, with a
diabetes group and a nondiabetes group from the gen-
eral population.//Qual Life Res. —2007-Nel6(2) —
P.179-189. DOI: 10.1007/s11136-006-0031-y.

10. Ribu L., Birkeland K., Hanestad B.R., Moum
T., Rustoen T. A longitudinal study of patients with di-
abetes and foot ulcers and their health-related quality of
life: wound healing and quality-of-life changes.//J Dia-
betes Complications. —2008. —Ne22 (6) —P.400—407.
DOI: 10.1016/j.jdiacomp.2007.06.006.

MEASLES IN HOSPITALIZED ADULTS IN KHARKIV REGION

Yurko K.

Doctor of medical science, Professor, Head of the Department of Infectious Diseases of

Kharkiv National Medical University, Ukraine
Mohylenets O.

PhD, Assotiate professor of the Department of Infectious Diseases of

Kharkiv National Medical Uiversity, Ukraine
Nartov P.
Doctor of medical science, Professor,

Head of the Kharkiv Regional Clinical Infectious Diseases Hospital, Ukraine

Dontsova O.

Student of the 6™ course of

Kharkiv National Medical University, Ukraine
Merkulova N.

PhD, Assotiate professor of the Department of Infectious Diseases of

Kharkiv National Medical University, Ukraine
lvanova V.

Student of the 6™ course of

Kharkiv National Medical University, Ukraine
Yekimova N.

Head of the Diagnostics Department of

Kharkiv Regional Clinical Infectious Diseases Hospital, Ukraine

Harbuz D.
Doctor of the Diagnostics Department of

Kharkiv Regional Clinical Infectious Diseases Hospital, Ukraine

Abstract

Analysis of epidemiolodical, gender-age, clinical and laboratory features of adult measles in Kharkiv region

during 2018 outbreak was conducted.
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Measles is one of the easily transmitted vaccine-
preventable diseases. Morbidity has a direct connection
with vaccination status of population. According to
WHO immunization coverage of Ukrainian population
with 1st dose of measles containing vaccines has de-
creased dramatically from 2008, when index was
>=90% to 50-79% in 2009-2015 and <50% in 2016 [1].

The last outbreak of measles, which covered
almost all countries of the world, is characterized by a

significant increase in the proportion of adult
population in the structure of the diseased. Thus,
according to official statistics, in 2018 in Ukraine,
which was the leader among the European countries in
the number of measles patients, more than 54000 cases
were registered and more than 20000 of them were
among adults [2].

The purpose of the work was to study the
features of measles outbreak in hospitalized adults in



Kharkiv region in 2018.

Tasks:

1. To study the gender-age and epidemiological
features of measles.

2. To investigate the clinical manifestations of
measles at the present days.

3. To compare clinical manifestations of the dis-
ease in vaccinated and unvaccinated individuals.

Materials and methods. The research was carried
out at the Department of Infectious Diseases of Kharkiv
National Medical University, which based on Kharkiv
Regional Clinical Infectious Diseases Hospital (KhRC-
IDH).

Analysis of 99 case histories of patients with
measles who had been treated at the KhRCIDH in 2018
was performed.

Taking into account that measles situation in
Ukraine had been considered as epidemic the diagnosis

was established on the basis of clinical and epidemio-
logical data. In those patients who had history of previ-
ous vaccination against measles (46, 46%) it was also
confirmed by the ELISA method (significant rise in
measles 1gG antibodies).

The statistical processing of the obtained data was
carried out on IBM PC using Excel spreadsheets. The
method of variation statistics was used to calculate the
Student's T-test and Pearson chi-squared test (y2).
Differences were considered as significant at p<0,5.

Results.

In the Kharkiv region in 2018, there were regis-
tered 627 cases of measles: 316 — in adults and 311 —in
children [2]. So, adults accounted for half of the num-
ber of all measles patients (Fig. 1) that was not charac-
teristics for previous epidemics — measles considered to
be children infection, but coinsides with nowadays ten-
decy in other regions of Ukraine and other countries [2-
4].
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Fig. 1 The number of adults among Fig. 2 Distribution of hospitalized

patients with measles, % patients by age, %

Among hospitalized persons the number of
women and men was almost equal (49 and 50 people
respectively).

The age of patients varied from 18 to 64 y.o0. and
in average was 32,76+0,99 years. More than 80% of pa-
tients belonged to the age group of 18-44 years that
according to the WHO age classification is the young
age group. And just 1 patient belonged to the age group
of 61-75 years (Fig. 2).

Almost half of hospitalized individuals (46,46%)
noticed that they were vaccinated against measles in
childhood. 30% pointed on close contact with measles
patients as a reason of their disease.

Such a high quantity of previously immunized
people among hospitalized adults with measles accord-
ing to our opinion possibly could be explained by next
reasons: on the one hand it could be a bad quantity of
vaccines or noncompliance of their storage mode, but
on the other hand, and that is more likely, — mutation of
the virus on the basement of low collective antimeasles
immunity.

Clinical presentation of measles in hospitalized
people characterized by presence of intoxication, ca-
tarrhal and exanthema syndromes. Description and in-
cidence of the main clinical symptoms is represented in
Fig. 3.
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Clinical signs, %

Fever — 100

Cough

— 98.99

Sore throat 71.72
Conjunctivitis 41.80
Koplik's spots 54.55
Enanthema 25.25
*Rash

*Swollen lymph nodes
*Dyspeptic manifestions

73.74
; 28.28

Fig. 3 Incidence of the main clinical symptoms, %

*—p<0,5

Disease started from fever, which was observed in
100% of patients, accompanied by a headache and other
body aches, malaise; on the average reaches
38,78+1,16°C and lasts 7,15+0,87 days.

98,99% of patients complained on cough (in
90,9% — dry). 71,72% of them had pharynagitis, 48,8%
— conjunctivitis, 32,32% — rhinitis. Laryngitis was pre-
sent just in 6 patients. Koplik's spots were detected in
54,55% of patients, enanthema on soft palatinum — in
25,25%. The average duration of the catarrhal period
was 3,98+0,13 days.

Incidence of all symptoms mentioned above in

vaccinated and unvaccinated was
(p>0,05).

Maculopapular rash was observed in all patients
and appeared on 3,98+0,13 day of the disease; in
53,54% of cases it was abundant, in 15,15% accompa-
nied by itching of the skin. An average duration of ex-
anthema elements appearance was insignificantly
(p>0,05) longer in unvaccinated (3,79+0,15 days) than
in vaccinated (3,59+0,26 days) persons. Moreover,
there was a difference in localization and spreading of
the rash in immune and non-immune patients (Table 1).

insignificant

Table 1

Localisation of rash, depending on vaccination status, %

Status of vaccination Vaccinated Unvaccinated
Localisation patients (n =46) patients (n=53)
Face and neck 100 100
Trunk and upper extremities 95,65 98,11
All over the body * 36,96 67,92

*-p<0,5

There was a tendency to noncompleted spreading
of the rash. The rash on the face and neck was present
in all patients, while trunk and upper extremities local-
ization — insignificantly (p>0,05), — and all over the
body localization — significantly (p<0,05) more ofen
was characteristic for unvaccinated persons.

According to the case histories data, 73,74% of pa-
tients had an enlargement of lymph nodes. In 87,67%
of them neck lymph nodes were enlarged, in 58,90% —
submandibular, in 41,09% — occipital. Enlargement of
occipital lymph nodes was revealed significantly
(p<0,5) more often in unvaccinated persons (23 and 7
respectively).

Dyspeptic syndrome (vomiting or diarrhea) was
observed in 28 (28,28%) patients, more often (p<0,5)
in unvaccinated (21 and 7 individuals respectively).

Clinical blood test mainly (60,60%) characterized
by normocytosis, 28,28% of patients had leukopenia,
and 11,11% - leukocytosis. The average leukocyte

count was 5,89+0,46x10%1. 27,27% of patients had an
increased alanine aminotransferase level from 64 up to
418 1UI/I.

Bacterial complications (pneumonia, sinusitis, oti-
tis media) were observed

in 16,16% of patients with no significant differ-
ence between vaccinated and unvaccinated. Fatal out-
comes were absent.

Conclusions.

1. The peculiarity of measles outbreak in the
Kharkiv region in 2018 was a significant increase in the
number of adults among the sick. Most commonly it af-
fected young adults.

2. The main value in clinical diagnosis of measles
in the 2018 season, as well as during past outbreaks,
had fever, cough, conjunctivitis, maculopapular rash,
and Koplik's spots.

3. Difference between the majority of clinical
signs in vaccinated and unvaccinated individuals was



insignificant. However, the classic stage of rash with its
spreading all over the body, dyspeptic syndrome, en-
largement of the occipital lymph nodes were signifi-
cantly more frequent (p<0,05) in patients who had not
been vaccinated.

4. The fact that almost the half of the adult patients
had anamnestic data about previous vaccination against
measles is likely to indicate that age-related immunity
tends to decrease and results in necessity to review
adult vaccination approaches.
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The article presents the results of examination of the pharmaco-technological properties of burnet roots as
required for optimization of the technological process of obtaining the dry extract. Dependence of the amount of
extractive substances on the degree of grinding of the medicinal herbal raw materials has been examined, the
weight loss upon drying and the absorption coefficient of the extraction solvent have been specified, the parameters
of specific, volumetric and bulk weights have been calculated, such technological parameters as porosity, porous-
ness have been calculated. Upon examination of the thermal conduct of burnet roots, absence of signs of the herbal
constituents’ degradation, under the temperature conditions provided by the process of the dry extract production,

has been found.

Keywords: medical herbal raw material, burnet roots, dry extract, pharmaco-technological researches, ther-

mogravimetric analysis.

Development of the technology for obtaining ex-
tracts from medicinal herbal raw materials requires a
series of experimental researches focused on intensify-
ing the process of extraction of a set of biologically ac-
tive substances that determine the range of the extract's
pharmacological effect [7]. With this aim, the optimum
degree for grinding the raw material is determined, i.e.
the preliminary processing; the pharmaco-technologi-
cal parameters are examined, which will be further
taken into account for preparation of the technological
equipment as appropriate to the extract production
method and provision of the necessary conditions for
optimizing the extraction phase conduct [3].

Substantiation of the temperature conditions at the
stages of the liquid extract condensation and dehydra-
tion of the extract down to the dry condition provides
for the necessity to be convinced that there is no de-
composition or destruction of the set of biologically ac-
tive substances when heated. This can be researched
through examination of the thermal conduct of the
herbal raw material using the thermogravimetric
method, as it is specific to each type of herbal item [4].

Thermogravimetry is used by scientists to survey
both particular substances and multicomponent formu-
lations while developing the drug products in various
dosage forms, the technological process of which pro-
vides for the heat treatment of active and/or auxiliary
substances and, consequently, creates a risk of transfor-
mation thereof, enables changes in the physicochemical
and pharmaco-chemical properties through interaction
or destruction [1, 5, 6].

No less acute is the expediency of creation of drug
products of herbal origin for gastroenterology, in par-
ticular on the basis of herbal raw material: burnet,
which has long been used in this area by the traditional
medicine [8, 9].

Purpose of the paper is to study the pharmaco-
technological properties and thermal conduct of burnet
roots to substantiate the process of obtaining the dry ex-
tract based on it.

Materials and methods. The object under re-
search is the medicinal herbal raw material: medicinal
burnet (Sanguisorba officinalis L., species: Rosaceae)
—burnet roots (thickness of roots up to 1.5 cm, the outer
colour is dark brown, yellow on fracture, no odour,
styptic to smell), which meets the requirements of the
specifications.

Analytical sieving has been carried out in accord-
ance with the generally accepted methods of the State
Pharmacopoeia of Ukraine [2]. The sieving has been
performed by mechanical shaking (dry sieving
method).

Specification of content of the extractive sub-
stances. 1.0 g of crushed burnet roots, sifted through a
1 mm screen, has been placed in a 250 ml conical flask,
50 ml of solvent has been added. The flask has been
covered with a lid, weighed and left for 1 hour. There-
after the flask has been combined with the reflux con-
denser, heated, with the low boiling maintained for 2
hours. After cooling, the filled flask has been closed
once again with the same lid, weighted and supple-
mented the loss in weight with solvent. The contents of
the flask have been shaken and filtered through a dry



paper filter into a 200 ml dry flask. 25 ml of the filtrate
has been pipetted into the precisely weighted porcelain
bowl 7-9 cm in diameter pre-dried at 100-105 °C to
constant weight and evaporated to dryness in the water
bath. The bowl with the residue has been dried at 100-
105 °C to constant weight, then cooled for 30 min in a
desiccator, at the bottom of which there has been anhy-
drous calcium chloride, and immediately weighed.

Composition of the extractive substances has been
calculated under the formula:

_ mx200x100
m, x (100-W) '

where: m — is the dry residue weight, g;

m; — is the sample weight of burnet roots, g;

W — means the weight loss on drying, %.

Specification of loss on drying of the herbal raw
materials [2]. Moisture content in burnet roots has been
determined through the gravimetric method using the
ground burnet roots (1-3 mm) with the relevant weight
at the given drying time and under the given tempera-
ture condition. A sample weight of the raw material
(3.0-5.0 g) has been placed in the pre-weighed sample
bottle. Burnet roots have been dried to the constant
weight at 100-105 °C. The first weighing is carried out
after 2 hours.

Specification of the specific weight of the raw ma-
terial (dy). We have determined the ratio between the
weight of the absolutely dry ground burnet roots and
the full volume thereof. The parameter is calculated un-
der the formula:

Pxd,

y P+G-F , g/lcm®,

where: P — means the weight of the absolutely dry
ground burnet roots, g;

G — means the weight of pycnometer with water,
g;

F — means the weight of pycnometer with water
and the medical herbal raw material, g;

dw — means the specific weight of water, g/cm3
(dw = 0.9982 g/cmd).

Specification of the bulk weight (d»). We have
filled the measuring cylinder with the ground burnet
roots, slightly shaken and determined the volume taken
by them. The bulk weight has been calculated under the
formula:

dy=
b~ \, ,glcm?,

v, 9

where: P, — means the weight of the ground burnet
roots under the natural or prescribed humidity, g;

Vp — means the volume taken by medical herbal raw
material, cm?.

Specification of the volumetric weight (do) has
been carried out under the formula as the ratio of the
non-ground burnet roots to their full volume (the vol-
ume that includes the pores filled with air, cracks and
capillaries):

P

do =2 , glcm3,

Vo

where: Py — means the weight of the non-ground
medical herbal raw material under the natural humidity, g;

Vo — means the volume taken by the medical
herbal raw material, cm?.

Specification of the raw material’s porosity (Pm).
We have calculated this parameter as the ratio of differ-
ence between the specific and volumetric weights to the
specific weight:

o = Oy
m d '
y

where: d,— means the burnet roots specific weight,
glemd;

do — means the burnet roots volumetric weight,
g/lem?,

Specification of the layer’s porousness (Pi). We
have determined the ratio of the difference between the
weight of the volumetric and bulk weight to the volu-
metric weight:

— dO - dH

dy

do — means the burnet roots volumetric

R

where:
weight, g/cm3;

dy — means the burnet roots bulk weight, g/cm?.

Calculation of the layer’s free volume (Vy). This
parameter has been determined as the ratio of the dif-
ference between the specific and bulk weight to the spe-

cific weight:
v 9 -d,

V 1
d,
where: dy— means the burnet roots specific weight,
glemd;
d — means the burnet roots bulk weight, g/cm?.

Extraction solvent’s absorption ratio has been cal-
culated as the difference between the volumes of the
filled extraction solvent and drained off extraction sol-
vent following absorption of burnet roots to the weight
of the ground burnet roots (X, ml/g):

x V-V
P

where: V — means the volume of the filled extrac-
tion solvent, ml;

V1 — means the volume of the drained off extrac-
tion solvent following absorption of burnet roots, ml;

P — means the weight of the ground burnet roots,

g.

Thermogravimetric analysis [2] has been con-
ducted on derivatograph Q-1500 D of Paulic, Paulic-
Erday system with the platinum-iridium thermocouple.
The sample has been heated in silica crucible; the heat-
ing rate is 5 °C/min. The thermochemical transfor-
mation of burnet roots have been studied in the temper-
ature range from 24 °C to 500 °C in the air, using Al,O3
calcined powder as a standard. The broach speed is 2
mm/min. We have recorded the temperature and weight
change curves, differentiated heat effects and weight
change curves.
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Statistical processing of the research results. The
results have been statistically processed subject to the
pharmacopoeial requirements [2].

Results and discussion. The primary researches,
while development of the technology for obtaining bur-
net roots extract dry, include surveying the derivative
of the herbal raw materials: burnet roots. One of the

predominating factors affecting the process of extrac-
tion of the biologically active substances is the degree
of grinding of the raw material, which has been exam-
ined through the analytical sieving, determining the
weighted average particle size. The results of survey of
the fractional composition of burnet roots are shown in
the Table 1.

Table 1

Fractional content of burnet roots

Fraction, (mm) Amount, g Content, %
>5 60.40 12.08
3-4 137.39 27.48
1-3 240.49 48.10
<1 61.72 12.34

The major aim of grinding the medicinal herbal
raw materials is to damage the structures of the particles
of the herbal material in order to increase the total con-
tact area with the extraction solvent in the course of ex-
traction. Following the destruction of the structure, a
part of the cells opens, the extraction solvent fills the
intercellular pores, vacuoles, air cavities, washing out
the cells’ contents, in particular a set of groups of the
biologically active substances.

The optimum degree of grinding of raw materials,
which has been determined through examination of de-
pendence of content of the extractives' amount on the

degree of the burnet roots' grinding, is no less signifi-
cant. The obtained data are shown in the Table 2.

According to the Table 2, the highest content of
extractive substances is seen in the fractions with the
particle size of 1-3 mm, thereby correlates with the data
of scientists as for grinding to the specified size of the
underground parts of the medicinal herbs and use to ob-
tain the extractive substances pursuant to the selected
method (remaceration, percolation, re-percolation, etc.)
of the aforesaid faction. Therefore, for further re-
searches we have used burnet roots ground to a speci-
fied size.

Table 2
Effect of the burnet roots’ grinding degree to the output of extractive substances
Size of the burnet roots’ particles, mm Content of extractive substances, %
>5 49.05+0.04
3-5 51.50+0.03
1-3 71.49+0.04
<1 54.58+0.05

In order to intensify the technological process of
obtaining the extracts, the pharmacological parameters
of the medical herbal raw material have to be taken into

account, which thing has been surveyed. The results of
the survey are shown in the Table 3.

Table 3

Characteristics of the pharmaco-technological parameters of burnet roots

Parameter under survey Measuring unit Value
Weight loss on drying % 6.5083 + 0.5281
Specific weight g/cm?® 1.4119 £ 0.0875
Bulk weight g/em? 0.3811 +0.0055
Volumetric weight g/em? 0.7795 +0.0387

Porosity — 0.4479

Porousness — 0.5111

Free volume of the layer — 0.7301

Note.n=5,P=95%

Following the specification of the weight loss on
drying of burnet roots, we have found that the humidity
figures for the medical herbal raw material under ex-
amination are 6.5083 + 0.5281%. The obtained figures
of the technological parameters of burnet roots: specific
weight (1.4119 £ 0.0875 g/em®), bulk weight
(0.3811 + 0.0055 g/cmq) and volumetric weight (0.7795
+ 0.0387 g/cm?®). Based on the aforesaid findings, we
have calculated other technological parameters of the
herbal item: porosity (0.4479), porousness (0.5111) and
free volume of the layer (0.7301).

The obtained values of the technological parame-
ters of the raw material will be taken into account when
substantiating the technology of extraction from the
burnet roots in order to optimize the process of extrac-
tion of the biologically active substances from the me-
dicinal herbal raw materials at the stage of extraction.

While developing the technology to obtain the ex-
tract, another factor that requires experimental determi-
nation is the absorption ratio of the solvent extraction.
The above parameter promotes adjustment of the total
volume of the extraction solvent, since it is mandatory
to take into account the losses of the extraction solvent



remaining in the herbal raw material after the extraction
has been drained off.

The Table 4 shows the survey results in respect of
the absorption ratio 50% of ethanol by burnet roots, as
the above-mentioned extraction solvent has been cho-
sen as the optimal one, based on our researches on spec-
ification of major groups of biologically active sub-
stances and subject to the microbiological screening.

It is established that the average value of the ab-
sorption ratio 50% of ethanol by burnet roots after 2
hours is 1.5; after 4 hours it is 1.9; after 6 hours it is 2.3;
after 8 and 10 hours it makes 2.8 and 2.9, accordingly.
It is emphasized that 8 and 10 hours after the values of

the extraction solvent's absorption ratio are not signifi-
cantly different.

Substantiation of all the stages of the technologi-
cal process promotes optimization of the final product
output, in particular the dry extract, and among the
stages of the production process thereof: thickening of
the extract and drying thereof. At the above stages, the
intermediate product (liquid and thick extract) is sub-
jected to the temperature effects that can adversely af-
fect the quality, invoke changes in the pharmacological
properties of the final product, which fact justifies sur-
veying the thermal conduct of the herbal item under ex-
amination.

Table 4

Results of specification of the absorption ratio of the extraction solvent by burnet roots

Test No. | Infusion time, hours VO.I ume of extractlon_ solvent, ml Extraction solvent absorption ration
filled drained off
2 23.7 1.3
4 23.1 1.9
1 6 25.0 22.8 2.2
8 22.3 2.7
10 22.1 2.9
2 23.4 1.6
4 23.1 1.9
2 6 25.0 22.6 2.4
8 22.1 2.9
10 22.0 3.0
2 23.5 15
4 23.2 1.8
3 6 25.0 22.7 2.3
8 22.2 2.8
10 22.1 2.9

Note. sample weight of burnet roots is 1.0 g

Subject to the analysis of findings on the recorded
changes of weight of the ground roots’ powder (Fig. 1),
depending on the temperature conditions, one can sin-
gle out the following three stages of destruction: at the
first stage with the temperature up to 140 °C the loss of
weight is 8% from the sample weight with the maxi-
mum velocity at t=95 °C; at the second stage with the

temperature range between 140 °C and 220 °C the loss
of weight is 7.5% with the maximum velocity at
t=205 °C; at the third stage with the temperature range
between 220 and 380 °C the weight loss of 31% has
been observed with the maximum velocity at t=295 °C.
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Fig. 1. Derivative chart of burnet roots

All the three stages of the weight change in the
burnet roots sample under examination have been ac-
companied by a low grade endothermic reaction, which
fact is related with evaporation as evidenced by the en-
dothermic maxima on the heat effects change curve.

Examination of the thermal conduct of burnet
roots through use of the thermogravimetric method and
confirmed absence of signs of degradation of the sur-
veyed herbal raw materials in the temperature range
from 24 °C to 95 °C make it possible to obtain a dry
extract from burnet roots. The critical temperature, ex-
ceeding which there occurs a commencement of de-
struction of the substances in the raw material, is higher
than the temperature conditions at the stages of conden-
sation of the liquid extract and drying of the extract,
which causes elimination of the adverse effect of the
temperature factor onto quality of the burnet roots ex-
tract dry.

Conclusions. Expediency of use of the burnet
roots fraction, which is ground down to 1-3 mm, as the
initial medicinal herbal raw material is determined. The
pharmaco-technological parameters of burnet roots are
characterized in order to optimize the process of obtain-
ing the liquid extract as an intermediate product at the
stage of the raw material extraction.

Practicality of obtaining the burnet roots extract
dry subject to the results of thermogravimetric analysis
is confirmed, whereupon the absence of signs of de-
struction of herbal components in the temperature
range as provided by the technological process is
found.
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DETERMINATION OF OPTIMUM CONCENTRATION OF CEFAZOLIN IN THE OINTMENT FOR
THE TREATMENT OF WOUNDS

Pidlisnyy O.

Adjunct of Ukrainian Military Medical Academy (Kiyv, Ukraine)

Abstract

The development of new drugs for the treatment of purulent wounds in the face of increasing resistance of
microorganisms is an urgent problem of medicine and pharmacy.

Keywords: wound, ointment, cefazolin, decamethoxin, antimicrobial activity.

According to the authors, in topical medicines,
antibiotics and antiseptics are used to treat phase | of
the wound process [2, 6, 8, 9]. The combination of
several antiseptics in one wound is not used [5, 7, 9].
Their use is stopped with the first signs of wound
healing.

We have developed a composition in the form of
an ointment for the treatment of phase | of the wound
process with cefazolin and decamethoxin. As a basis,
we have chosen an emulsion base of the first kind using
surfactants. To obtain a stable emulsion, we used a
mixture of emulsifiers of the first (25 - 30%) and
second kind (70 - 75%). The amount of dispersion
medium (purified water) in the composition of the
emulsion system of the oil / water type (1st genus) is 55
- 65%, of the dispersed (oil) phase is 20 - 30%.

The purpose of this study was to study the
optimal concentration of cefazolin by the in vitro
method in the composition of the developed ointment.

Research methods. The study of the optimal
concentration of cefazolin was carried out by the
method of diffusion into agar on a thick nutrient
medium by comparing the size of the growth inhibition
zones of the test microorganisms [1].

The following were used as nutrient media: liquid
soya-casein medium ("MERCK", Germany); soybean
casein agar ("Viomerieux", France); Saburo agar - 4%
with glucose ("MERCK", Germany); Antibiotic Agar

(Experimental Medicinal Plant, Ukraine); buffer
sodium chloride-peptone pH 7.0 (Experimental
Medicinal Plant, Ukraine).

Nutrient media were tested for sterility and growth
properties. The work used a sterile nutrient medium
that had corresponding growth properties. The nutrient
medium was poured into Petri dishes. Thick nutrient
medium was prepared according to the manufacturer's
instructions. An important point in determining the
antimicrobial activity of the drug is the thickness of the
agar layer in the Cup. It must be 4.0 mm + 0.5, which
is achieved by introducing strictly 20 ml of agar into a
Petri dish with a diameter of 90 mm, 25 ml of agar with
a diameter of 100 mm, and 60 ml of agar with a
diameter of 150 mm. Petri dishes were filled with
nutrient medium by means of a rotating table, through
which the nutrient medium was evenly distributed in
the Petri dish, and mounted on a strictly horizontal
surface (exposed in level, without hollows and bulges).
Compliance with these requirements is necessary
because the size and shape of the growth inhibition
zone depend on the depth and uniformity of the agar
layer.

After filling the cup was left at room temperature
to solidify the agar.

As test cultures used museum strains of fungi:
Candida utilis LIA 01; Candida albicans ATSS 885-
653, Candida albicans ATSS 10231 and bacteria:

No. 1 ("MERCK", Germany); nutrient agar Staphylococus aureus ATCC 6538 (Table 1).
Table 1
Testing the properties of test cultures
. Properties
Name Collection morphological cultural | tinctorial Biochemical
Staphylococcus aureus ATCC 6538 respond respond | respond respond
Candida albicans ATCC 885-653 respond respond | respond respond
Candida albicans ATCC 10231 respond respond | respond respond

For testing, working cultures of test
microorganisms were prepared according to the
requirements of the State Pharmacopoeia of Ukraine
[4]. The bacterial test strains were grown on a thick
nutrient medium No. 1 at 35 ° C for 18 to 20 hours on
soybean casein agar (Staphylococus). Test strains of

mushrooms (Candida) were grown at a temperature of
20 - 25 0C for 24 - 48 hours on Saburo agar - 4% with
glucose.

Preparation of inoculum. Suspensions of
microorganisms were prepared and their optical density
was determined at 550 nm using a Densimat
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densitometer in Poppy units, listing the results obtained
in Table. 2.3, to determine the concentration of
bacterial suspension in colony forming units / ml.

The number of microorganisms in suspensions
was confirmed in parallel by the direct seeding method

on Petri dishes with appropriate nutrient medium,
transferring to the colonies forming units / ml.

The number of microorganisms in suspensions
was confirmed in parallel by the direct seeding method
on Petri dishes with appropriate nutrient medium,
transferring to the colonies forming units / ml.

Table 2

Correlation of optical density in units Mac Farland of bacterial concentration

Mac Farland Standard (digital Bacterial concentration of suspension of microor- Optical density
value on the instrument screen) ganisms, colonies forming units x108/m at 550 nm

0,5 15 0,125

1,0 3,0 0,250

2,0 6,0 0,500

3,0 9,0 0,750

4,0 12,0 1,000

5,0 15,0 1,250

6,0 18,0 1,500

7,0 21,0 1,750

The determination of the antimicrobial activity of
the test specimens was carried out by microbiological
diffusion in agar on solid nutrient media, which is based
on the ability of the sample of the drug to inhibit the
growth of microorganisms. The zones of inhibition of
the growth of test strains of microorganisms by the
samples of the test specimens were compared with the
diameters of the zones of inhibition of growth, which
forms when using the reference sample.

The corresponding molten agar nutrient medium
cooled to (40 - 45) 0C was inoculated with the
appropriate test strains of the microorganisms at the
optimum concentration of colonies forming units / mi
and introduced 20 ml into Petri dishes placed on the
surface of the rotating table to obtain evenness.
horizontal flat surface to solidify agar.

The amount of suspension of vegetative cells was
determined experimentally on the basis of the
following  criteria:  optimal growth of test
microorganisms; the presence of zones of inhibition of
growth of test strains.

In the frozen nutrient medium, wells were made
using a sterile metal punch with an internal diameter of
6 mm and an outer diameter of 8 mm, in which the same
amount of samples of reference and test samples were
made using the dispenser.

To reduce the effect of differences in the time
intervals between application of the test samples used
in the experiment, after insertion into the wells, Petri
dishes were kept at room temperature for 1 hour, and
then incubated at (36 + 1) 0C for (18 - 24) hours.

Interpretation of results. Measurement of
diameters of zones of inhibition of growth of test
microorganisms to the nearest 0,01 mm by means of an
electronic caliper.

Statistical analysis of the results of the
comparative studies was performed to determine the
Student's t-factor (t). The antimicrobial activity of the
test sample should not be significantly less than the
activity of the reference sample for each test strain of
the micro-organism.

The antimicrobial activity of the test specimens
was evaluated by the following criteria: diameter of the
microbial growth retardation zone <14 - 15 mm -
resistant strain; 15 - 18 mm - weakly sensitive strain; >
18 mm - sensitive

The studies used inoculum doses of 1x107 colonies
forming units / ml.

Research results. The concentration of cefazolin in
the composition of the ointment varied from 0.025% to
0.1% with a step increase - 2 times (table. 2).

Table 2

The concentration of cefazolin in the samples

Sample number Basis Dosage form Concentration, %
cefazolin
1 Suspension-emulsion base oil / water ointment 0,025
2 0,05
3 0,1

The results of studies on the study of antimicrobial activity of the ointment are shown in table. 3.



Table 3

The diameter of the growth inhibition zone of the test strains

Sample number

The diameter of the zone of inhibition of growth of the test strain (mm) / Average statisti-

cal value
107 colonies forming units / ml in the top layer of nutrient media
E. coli K. pneumoniae
1 19,3+0,1 20,1+ 0,1
2 20,4 +0,2 21,7+0,2
3 24,1+0,1 24,6 £0,1
Comparison drug 23,6+0,1 243+0,1

Basis

No Zones

The drug Offlocaine (manufactured by Darnytsa
Pharmaceutical Company, Ukraine) with an ofloxacin
concentration of 0.1% was used as the comparison
drug.

Analysis of the data showed that an increase in the
concentration of cefazolin from 0.025 to 0.1% leads to
an increase in the zones of inhibition of growth of test
cultures from 19.3 £ 0.1 mm (E. coli) and 20.1 + 0.1
mm (K Pneumoniae) to 20.4 + 0.2 mm (E. coli) and
21.7 0.1 mm (K. pneumoniae). Further increase in the
concentration of cefazolin 2 times (from 0.05 to 0.1%)
leads to an increase in antimicrobial activity of drugs.
In this case, the diameters of growth retardation zones
are 241 mm for E. coli and 24.6 mm for K.
pneumoniae, respectively. Therefore, we chose the
concentration of cefazolin in the amount of 0.1% in the
ointment. It should be noted that the zones of inhibition
of the growth of test cultures of sample 3 corresponds
to the zones of inhibition of the samples with a
concentration of cefazolin 0.1%.

Thus, on the basis of microbiological studies, we
selected a concentration of cefazolin 0.1%. In the
future, we plan to introduce into the ointment
decamethoxin, which has antimicrobial action.
Synthesis of the antimicrobial action of the drug is
possible with the combination of the active substances
of antimicrobial action [3]. Therefore, the next stage of
our research will be to study the antimicrobial activity
of the ointment at concentrations of cefazolin from
0.025 to 0.1% and decamethoxin at 0.025 to 0.1% with
different combinations of their concentrations.

Conclusions

1. The composition of the base of the emulsion
ointment (oil / water) is developed,;

2. Antimicrobial activity of ointment with
cefazolin at concentration from 0.025 to 0.1% was
studied;

3. According to the results of the research, a
sample of ointment with a concentration of 0.1%
cepazolin was selected, which corresponds to the
preparation of comparison.

4. The prospect of this study is to study the
antimicrobial activity of the ointment, depending on the
concentrations of decamethoxin and cefazolin.
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THE INFLUENCE OF POLYMERS AND HYDROPHILIC NON-DERIVATIVE SOLVENTS ON THE
OSMOTIC ACTIVITY OF COMPOSITIONS IN THE FORM OF FLOATING AEROSOL

Abstract
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The widespread use of firearms in cells of military conflicts, modern weapons, bullets and devices of the new
generation, cause an increase in the number of severe wounds, characterized by significant damage to soft tissues,

blood vessels, and the like.

Keywords: floating aerosol, osmotic activity, solvents, wound.

At the stage of providing medical assistance to the
wounded, in the languages of the anti-terrorist opera-
tion in Ukraine, it was found that in 28% of cases, gun-
shot wounds are complicated by purulent-infectious
processes [12].

In today's world, not only the tactics of warfare are
being improved, but also the methods and physical
methods of wound healing and healing. However, these
methods can not be used in the advanced and in the
stages of medical evacuation of the injured. During the
evacuation stages, dressing materials and medicines
with a resilient viscous medium for topical use, such as
ointment, cream, gel, film-forming aerosols / sprays
and film materials with immobilized medicines, do not
lose their relevance. The widespread use of these drugs

is due to the simplicity and ease of use. Therefore, the
treatment of wounds by application methods remain a
priority in medical practice.

The purpose of this study is to study the effect of
polymers and hydrophilic non-aqueous solvents on the
osmotic activity of aerosol concentrate compositions.

Objects and methods of research. In order to de-
velop a film-forming aerosol, we developed 38 model
samples and studied their structural and mechanical
properties - dynamic viscosity. Literature data and our
own research have shown that the optimal viscosity of
aerosol concentrates is a dynamic viscosity of 10 - 40
MPa.s. Therefore, from 38 model samples, samples #
7,9, 16, 24, 34, 37, 38 were selected. The composition
of the model samples are given in table 1.

Table 1
Composition of model samples
Component, g Samples No.
7 9 16 24 34 37 38

25% Collidon's alcoholic liquor F 90 15,0
25% Collidon's alcoholic liquor F 25 15,0
Poloxomer 407 1,0 1,0
Polyoxyethylene 35 recinol 5,0
Methylcellulose 1,0
Twin 80 3,0
Polyvinylprolrolidone 5,0
Polyvinyl alcohol 5,0 1,0
Sodium carboxymethylcellulose 1,0 1,0
Ethyl cellulose 2,0
Propylene glycol 1,2 2,5 10 5,0 3,0 2,5
Polyethylene oxide 400 10 2,5 20,0 20,0 5,0
Glycerol 2,5 2,5 5,0 2,5
Ethyl alcohol 30.0 ]300 30,0 1300 |[250 |250 |350
The water is purified J0 100, 0

The osmotic properties of the experimental bases
were studied by means of a dialysis method through a
semipermeable membrane (cellophane film of brand B-
8079 manufactured by Cherkasy Chemical Fiber Plant,

state standard 7730-89). The scheme of the dialyzer is
presented in Fig. 1.
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Fig. 1. Dialysis scheme:
1 - dialysis chamber; 2 - internal cylinder;
3 - sample sample; 4 - semipermeable membrane;
5 - purified water.

A sample portion of the test sample (about 1.0 g)
was applied in a uniform layer to the surface of a sem-
ipermeable membrane, the area of which at a cylinder
diameter of 50 mm was about 2000 mm2. The inner
cylinder together with the sample was placed in a dia-
lyzer, in which a certain amount of purified water was
poured in advance. The measurement of the mass of the
inner cylinders was carried out every 60 minutes to con-
stant weight on the analytical balance with an accuracy
of 0.001 g. Periodically, the volume of water purified
in the dialyzer was brought back to baseline.

The mass difference between the two weighings
determined the amount of fluid absorbed.

Results and Discussion. For fast and complete
absorption of actively pharmaceutical ingredients, the
drug must have osmotic activity, which is the driving
force of the process of passive diffusion through
biomembranes. Hydrophilic solvents and polymers
have osmotic activity. The use of excipients in prepara-
tions for local treatment of wounds is based on their os-
motic activity [9]. Excipients having a low molecular
weight (Polyvinylprolrolidone, propylene glycol,
ethanol, etc.) are able to penetrate the biomembranes,
acting as a penetrator. High molecular weight
polymers, solvents create high osmotic activity.
Penetrating tissue damages biomembranes [2, 5 - 7].
When an osmotically active drug comes in contact with
tissues, two processes occur. The first process is the

diffusion of the drug and low molecular weight
substances in the tissue and the second process is the
diffusion of water from the tissues into the drug. Due to
the second process, the polymer swells and, as a result,
the breaking of intermolecular bonds and the gradual
release of the active substance. The result of this
process is the prolongation of the drug [3, 4]. High
osmotic activity of the drug can lead to osmotic shock
of tissues. The work of prof. Davtyan and her students
it is proved that hydrophilic non-aqueous solvents in
quantities up to 5% have a moisturizing effect on
tissues [5 — 7]. In the works of prof. Davtian LL [5]
proposed the distribution of osmotic activity into 3
groups - high osmotic activity (from 240.4 to 389%);
average osmotic activity (181 to 193.6%); had osmotic
activity (from 20.6 to 83.8%).

In addition, hydrophilic non-aqueous solvents
with high molecular weight can exert local irritating ef-
fects on tissues [8, 11]. According to the literature,
drugs with osmotic activity can be harmless to tissues
if hydrophilic non-aqueous solvents with low and high
molecular weights are combined [1, 10, 11]. Such a
combination will contribute to the release of active sub-
stances from the drug and will not cause osmotic shock
and locally irritating effect on the tissue.

The results of studies of the kinetics of fluid
absorption by model samples No.7, 9, 16, 24, 34, 37,
38 are shown in Fig. 2
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Fig. 2. Kinetics of liquid absorption by model samples
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The results of the study found that all model
samples have a low osmotic activity - up to 90%.
Osmotic activity of model samples No. 38 (68.72%)
and No. 7 (65.83%) lie within the osmotic activity of
samples No. 16, 34 (32.81 - 37.86%) and 9, 24; 37
(78.21 - 88.13%). The various absorptive activity of the
model samples is due to the genus, amount of polymer
and hydrophilic non-aqueous solvents (Table 1). Due to
the fact that the liquid absorption by model samples No.
38 and 7 is smoother, we have selected samples No. 38
and 7 for further studies.

Conclusions

1. It is established that the presented model
samples have low osmotic activity - up to 90%;

2. It is proved that osmotic activity is affected by
polymers and hydrophilic non-aqueous solvents;

3. According to the results of the studies, samples
No. 38 and 7 with an osmotic activity of 68.72 and
65.83%, respectively, were selected;

4. The prospect of this study is the study of the
release of active substances from the basics No. 38 and
7, depending on their method of administration.

REFERENCES:

1. Alekseyev K.V. Tekhnologiya povysheniya
biologicheskoy i farmatsevticheskoy dostupnosti le-
karstvennykh veshchestv / Alekseyev K.V. i dr. // Vest-
nik novykh meditsinskikh tekhnologiy. 2012. T.XIX.
Ne4. S.43

2. Aram Dulax, Vlasenko Y". O., Davtian L. L.,
Petyunin G. P. Vy vchenn osmoty chny x vlasty vostej
tp rN rozroblenogo kremu «Betakarboklomet» Materi-
aly” IV mizhnarodnoyi naukovo-prakty chnoyi konfer-
enciyi «Suchasni dosyagnennya farmacevty chnoyi
texnologiyi i biotexnologiyi 15 — 17 zhovtnya 2014 r.
m. Xarkiv, Ukrayina. — Xarkiv: Vy davny cztvo NfaU.
—2014. - S. 26.

3. Gladishev V. V. Sokolova L. V. Davtyan L. L.
Drozdov O. L. Biryuk I. A. Kechin I. L. Biofarmatsiya
/ Pod red. prof. Gladysheva V. V. //Dnepropetrovsk:
ChMP «Ekonomikay. 2015. — 124 s.

4. Gladishev V. V. Davtian L. L. Drozdov O. L.
Pukhalska 1. O. Farmatsevticheskaya tekhnologiya ek-
stemporalnykh lekarstvennykh sredstv /Pod red. prof.
V. V. Gladysheva // Dnepropetrovsk: ChMP
«Ekonomikay. 2018. — 700 s.

5. Davtian L.L. Vy'vchennya osmoty chny x
vlasty'vostej model’'ny x osnov zalezhno vid nosiya
/[Farmacevty chny’j zhurnal # 3. — 2003. — S.74 — 77.

6. Reva D.V. Davtian L. L. Vy'vchennya
osmoty chnoyi  akty'vnosti  likars’ky'x  plivok
Materialy™ 1V mizhnarodnoyi naukovo-prakty chnoyi
konferenciyi «Suchasni dosyagnennya
farmacevty chnoyi texnologiyi i biotexnologiyi 15 — 17
zhovtnya 2014 r. m. Xarkiv, Ukrayina. — Xarkiv:
Vy davny cztvo NfaU. — 2014. — S. 243

7. Davtyan Lena, Voronkina Alyona the study of
properties of the matrix for periodontal films based on
Metronidazole, Chlorhexidine and Glucosamine Inter-
national Journal of PharmTech Research. - Vol.9, No.2,
pp 09-12, 2016

8. Ivanusa.S.Ya. Zubarev.P.N. Risman.B.V.
Litvinov.O.A. Sovremennyye printsipy lecheniya
gnoynykh ran: Uchebnoye posobiye dlya slushateley
fakulteta podgotovki vrachey i ordinatorov po spetsi-
alnosti «Khirurgiya»/S.Ya. Ivanusa. P.N. Zubarev.
B.V. Risman. O.A. Litvinov—SPb. «Onli-Press».
2017.—36s.

9. Lyapunov N.A. Tekhnologicheskiye i
biofarmatsevticheskiye osnovy sozdaniya pennykh
preparatov v aerozolnoy upakovke antibakterialnogo i
protivovospalitelnogo deystviya: Diss. dokt.
farmats. nauk. — Kharkov. 1989. — 481 s.



Ne36/2019
Norwegian Journal of development of the International Science
ISSN 3453-9875
VOL.2
It was established in November 2016 with support from the Norwegian Academy of Science.

DESCRIPTION
The Scientific journal “Norwegian Journal of development of the International Science” is issued 12 times a year
and is a scientific publication on topical problems of science.

Editor in chief — Karin Kristiansen (University of Oslo, Norway)

The assistant of theeditor in chief — Olof Hansen

James Smith (University of Birmingham, UK)

Kristian Nilsen (University Centre in Svalbard, Norway)

Arne Jensen (Norwegian University of Science and Technology, Norway)
Sander Svein (University of Tromse, Norway)

Lena Meyer (University of Gothenburg, Sweden)

Hans Rasmussen (University of Southern Denmark, Denmark)
Chantal Girard (ESC Rennes School of Business, France)

Ann Claes (University of Groningen, Netherlands)

Ingrid Karlsen (University of Oslo, Norway)

Terje Gruterson (Norwegian Institute of Public Health, Norway)
Sander Langfjord (University Hospital, Norway)

Fredrik Mardosas (Oslo and Akershus University College, Norway)
Emil Berger (Ministry of Agriculture and Food, Norway)

Sofie Olsen (BioFokus, Norway)

Rolf Ulrich Becker (University of Duisburg-Essen, Germany)

Lutz Jéancke (University of Ziirich, Switzerland)

Elizabeth Davies (University of Glasgow, UK)

Chan Jiang(Peking University, China)

and other independent experts

1000 copies
Norwegian Journal of development of the International Science
Iduns gate 4A, 0178, Oslo, Norway
email: publish@njd-iscience.com
site: http://www.njd-iscience.com



mailto:publish@njd-iscience.com
http://www.njd-iscience.com/

