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CHEMICAL SCIENCES

SYNTHESIS ROTATION OF SINGLE-CRYSTAL COMPOUNDS IDENTIFIED IN THE
TM-AS-S SYSTEM

Gahramanova G.

PhD student, Department of General and Inorganic Chemistry,

Baku State University, Baku

CHUHTE3 BPAIIUBAHUE MOHOKPUCTAJIJIOB COEJAHEHUI BbISIBJEHHBIX B CUCTEME
TM-AS-S

Abstract

I'axpamanoBa I'.T".

Oduccepmanm Kagedpwvr Obweli u HeopeaHuyecKou XUMuu,

baxunckuii T'ocyoapcmeennviii Yuusepcumem, baky

Based on the data of physicochemical analysis and microhardness measurement, a state diagram of the Tm-
AsS, As-TmS systems is constructed. A TmAsS compound was found in the Tm-AsS and As-TmS systems with

congruent melting at 13500K.
AHHOTALMSA

Ha ocHOBaHMM NaHHBIX (PM3MKO-XUMHUYECKOTO aHAIN3a M W3MEPEHHEM MHKPOTBEPIOCTH IOCTPOCHA IHa-
rpamMma coctostHusS cucteM TMm-AsS, As-TmS. O6HapyxeHo coenunenne TmAsS B cucreme Tm-AsS n As-TmS

C KOHTYPIHTHBIM IL1aBneHueM mpu 1350°K.

Keywords: system, diagram, microhardness, single crystal, temperature
KuroueBble ciioBa: cucreMa, 1uarpaMMa, MUKpOTBEPAOCTb, MOHOKPHUCTAJLI, TEMIIEpATypa

HuTepec x peakosemensHbM (P33) anemenTam u
UX COEAMHEHUSIM 00YCIIOBJIEH BO3MOKHOCTBIO ITPUMeE-
HEHUS] MX COEIMHEHWH B pa3lUyYHBIX 00IacTAX TeX-
HUKH, B TOM YHUCIIE U AT IOJyYeHHUs MaTepHasoB C 3a-
paHee 3aJlaHHBIM HabOpoM cBoiicTB. CoeTMHEHMS JIaH-
TaHOMJIOB HCIIOJIb3YETCS B KAadeCTBE KaTaIM3aTOPOB,
BTCII-kepaMuKy MPOBOASAIINX MaTepUalioB, 100aBOK
K Pa3JINYHBIM CIIaBaM IS yJTyqIICHUS MEXaHUIECKON
MPOYHOCTH, KapONMPOYHOCTH JUIA HONYyYSHHS CIICIH-
AJIBHBIX COPTOB CTEKJIA IPUMEHSAEMBIX B aTOMHOM TeX-
HUKE, 7151 I3TOTOBJICHUS CBETSIIUXCA COCTABOB H JIIO-
MHUHECLIEHTHBIX MaTepHaJIOB, PAJHO U OINTO3JIEKTPO-
HHKE, a TaK)Ke B CIELUUAJbHBIX 30HJIOB JJIsI H3yUYECHUS
CTPYKTYpBI pacTBOpoB [1-3].

B nutepatype MMeEOTCS OTPBIBOYHBIE JAaHHBIE O
B3aUMO/IIICTBHE B CHCTEMaXx € ydacTHeM Tm ero xanib-
KOTEHHIOB C XaIbKOT€HUAAMH TIOATPYIIIBI MBIIIBSKA U
00pa3youmxcs B HUX IPOMEXYTOUYHBIX (a3 [4-8].

HcxoaHpie 00pasibl CHCTEMbI CHHTE3UPOBAIH U3
3JIEMEHTOB BBICOKOM cTemneHH 4ucTOTh: As-B5, Tm-
TA-1, cepa B-4. Pexxum cunTE3a MOIOMpAy HCXOIS U3
(PM3UKO-XUMHUYIECKUX CBOMCTB 3JIEMEHTAPHBIX KOMIIO-
HEHTOB, OuHapHBIX coeauneHni (TmS, TMyS; u AsyS3
) ¥ U3 3allUCH CHHTE3a MONyYeHHBIX Meromamu DTA
crmaBoB cucteM. CIIaBbl CHHTE3MPOBAIM HEMOCPEa-
CTBCHHBIM CIUIABJICHHEM KOMIIOHEHTOB B 3BaKyHpO-
BaHHbBIX 10 10°MM KBapLeBBIX ammyax. Pexum cuH-
Te3a ObuT cTyneHyaro npu 720, 950, BeLIepKUBaIN 2
gacel a ipu 1250 K 4 yacel ¢ nocienyonmm MejIeH-
HBIM OXJI&XKJICHUEM TP BBIKITIOUEHHOM TIEYH.

O6pazusl 10 65 Mon% TmS n Tm,S3z mony4eHs! B
KOMITAaKTHOM BHZE, B oOmactu KoHueHrpamuu 0-20
Mon% TmS(Tm,S3) oOHapykeHBI CTEKI000pa3HbIe
crutaBel. C comepxanneM 65 mol % TmS (TmyS;3) u

BBIIIIE, [TOJIy4YEHBI B BUIE ClIeKa. VX MOBTOPHO H3Meb-
YaJIM ¥ IIPECCOBAaHMEM NpeBpalaiy B Tadnerku. [Tomy-
YeHHBIE CIUIaBbl, Oorartble As;Sz MMEIOT BHIIHEBO-
KpacHBI IIBET, a ¢ yBeIWYEHUEM KOHLEeHTpauu TmS
n Tm,S3 1Bet ux nocreneHHo TeMHeeT. s TocTrKe-
HUSI TOMOTE€HHOCTH, CIIIaBHI TIOCIIC CHHTE3a JOTOJIHH-
TENBHO OTKUTalIH npu TeMnepaTtypax Ha 50-100 rpa-
IIycoB HIKe conumyca B Tederne 500 d.

[Tomydennsie 00pasipl MCCIEAOBAIN KOMIUIEKC
MeTolaMH  (PM3HKO-XMMHYECKOTO aHalu3a. 3aluch
KPHUBBIX HarpeBaHMs M OXJaXACHUs cIu1aBoB 10 1350
K ocymectsisuin va npudope HTP-73 m» Tepmockan-
2» C HUCHOJB30BaHUEM XPOMEITb-aTIOMEIIEBBIE, TEPMO-
nap a Beime 1350 K na ycranoske B BDTA-8m2 B
nHepTHOW aTMocdepe renus ¢ HCHoyib30BaHUEM W-
W/Re-tepmonap.

P®A npoBoannm Ha peHTreHau}paKToMeTpe Mo-
nean D-2 PHSER ¢ ucnons3zoBanuem CuKa-uzmyue-
Hust ¥ Ni-punprpa. MCA CIstaBoB CHCTEMBI OCYIECTB-
JIEH C MOMOIIBI0 METAIOrpa(puIeckoro MUKPOCKOIA
MUM-7u 1 MUH-8 na numdax nmpeaBapuTenbHO MO-
mupoBaHHBIM tacToit 'OU mpoTpaBiIeHHBIX 00pa3IoB.
IIpu wuccrnemoBaHMM MHUKPOCTPYKTYpPBI CIUIaBOB HC-
MONB30BaId  TpaBuTenb  coctaBa  (KOoHIL.HNOs:
H20,=1:1), Bpems Tpasnenus 20 c.

MUKpPOTBEpAOCTb CIUIABOB CUCTEMBI U3MEPSIIH Ha
Mukpoteepaomepe IIMT-3 npu Harpyskax 0,10 u 0,20
H. B 3aBUCHUMOCTOT cocTaBa. IIpu u3mMepeHnn MUKpO-
TBEPJOCTH HCIIONIB30BaNu MHKpoTBepaomep [IMT-3
MOTPEIIHOCTH cocTaBisia 2,2—4,3 %, MIOTHOCTH cIja-
BOB CHCTEMBI ONPEACISUIN TUKHOMETPHYECKHM METO-
JIOM, B Ka4ecTBe pabodeil ®HUIKOCTH HCIOIb30BAIIH TO-
TyOIL.
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B cucreme As;Ss-TmS oOHapyKeHbI TPUCOEANHE-
HUA: TmAS4S7 (51), TmAsZS4 (52), Tm3AS439 (53) —CO-
ennHeHust TmAssS7; u TmAs;Ss 1naBsiTcsi KOHIpy-
sHTHO Iipu 873 u 1123 K cooTBeTCTBEHHO, COEANHEHHE
Tm3zAS4Se 0Opasyercst Mo CIeNyIOUMM NepUTEKTHYE-
CKUM PEaKIHsM.

K + TmS>Tm3zAssSg (npu 1173 K).

B cucreme As;S3-TmpS; oOHapy>keHO OIHO WH-
KOHTPYJHTHO-TUIABSIIIEECs] ~ COCIMHEHHE  COCTaBa
TmASS;, koTopoe obpasyercsi Mo MEePUTEKTHUSCKON
peaxnum.

K+ 6-TmyS3 <> TMASS; (ipu 1173 K).

Juarpamma coctosiHust cucteM As;Sz-TmS u
AS,S3-Tm,S; mpuBoautcs B padote [1]. M3BecTHbI pas-
JIMYHBIE METOBI BRIpAIlUBaHUS MOHOKPHCTAIIJIOB, KaK
COEIMHEHUH, TaK U TBEPABIX pacTBOPOB. B Hacrosen
pabote npumersn meto X TP. Y monydeHs! urosipya-
ThI€ KPUCTAJUIBI U3 MOJHUKPHUCTAUIMYECKUX 00Pa3LoB.
TpaHCHIOPTUPYIOIIUM PEAreHTOM CITY>KWJI HOJ.

OnTuManbHBIA PEeXUM BBIpAIIMBAHHUS MOHOKpPH-
CTaJUIOB CEpO apCEHUTOB TYNHWS IPUBEACH B Ta0I. 1.

Tabmuma 1

OnTuMaJbHBII Pe:KUM POCTA MOHOKPHCTAJUIOB CEPO APCEHUTOB TYJIMS

CocTaB coequHe- TeMnepaTypIzz, sanan- KonuenTpauus iona, Bpewms, Pasmep MmoHOKpUCTAI-
Huit Haz, Mr/cm® qac JI0B, MM®
T T,
TmAsS;3 950 880 4,0 75 1,9x1,2x1
TmAS:S, 925 845 4,0 72 1,8x1,2x1
TmAS,;Ss 1070 980 4,5 48 2x2x1
Tm3zASsSe 1260 1200 5,0 65 2x1,5x1
TmAsS 1355 1280 4,5 70 2x2x1

Oo6Hnapyxeno coenunerre TMAS;Ss, TM3ASsSy, TMASsS7 1 TmAsS3 a coenunerns TmAsS o0HapykeHO B
cucreme Tm-AsS u As-TmS ¢ KoHrypaHTHBIM MasiaenueM npu 1350°K. (puc.1,2)

TK
2075

1875

1675

1475

T L+Tm
1275 1

1075 ~

L+TmAsS

875
675

L+Tm

475

TmAsSS+AsS

m 20 40

mol %
Puc.1. Jluacpamma cocmosinust paspeza Tm-AsS



Norwegian Journal of development of the International Science No 35/2019

T.K
2075

1875

1675

1475

1275

1075

875 i’ —T—F

o l l TMmMAsSS+TmS
675 |

\ 4

475

| As+TmASS

1 1 1 1 1 1
As 20 40 60 80 Tms
mol %

Puc 2. Jluaepamma cocmosinust paspesza As-TmS

2400

MOHOKPUCTAINTUYHOCTh UX MPOBEPSIIN CHITHEM JIaydTpaMM, COCTaB YCTAHOBMIIM XUMUYECKUM aHAIM30M.
IIpenmnonaraercs, YTO MEXaHU3M OOpa30BaHUSA MOHOKpHUCTAIOB THIa TmAs»Ss meromom XTP npoucxoaur mo

YpPaBHEHUAM

TmAS,S4 (1B) + |2 (1) — Tml, (1) + 2AsSI (1) + Sa(r),

Tmly(r) + 2AsSI (1) —» TmASs»S4l4(r),

TmAS,S4l4 (r) — TmASs,S4(TB) + 215 (1).

IToce momy4yeHus U BBIIEICHNS. B WHANBYAHAIEHOM BHIE MOHOKPHCTAIIIOB MPOBOIMIN (PU3HKO-XUMHIE-
CKHUI aHaIM3 ¥ YCTAHOBJICHO MX CTEXHOMETPHUYECKHHA COCTaB Tabiauna 2.

Tabuuna 2

HexoTopble ¢pu3uKo-XMMHYeCKHe CBOHCTBA NPHUBEAEHbI

Ne | CocraB coepunennii | Temneparypa u o6pasosanus T, K | IInotrocTs, r/em® | MukpoTsepaocts, MIla
1 | TmAsS; 1123 6,78 2150
2 | TmASsS; 873 4,17 1925
3 | TmAS,;S, 1125 441 2210
4 | Tm3AssSe 1173 4,62 2023
5 | TmAsS 1350 5,06 1865

WuauiupoBanreM peHTreHorpamm mopomkoB TMASS, TMASsS7, TMAS;Ss, TM3ASsSe u TmAsS3 ycTanos-
JICHO, YTO ATH COCJMHCHUS H30CTPYKTYPHBI H KPUCTATUTU3YIOTCS B POMOMYCCKON CHHIOHUH CO CTPYKTYPOIl THIIA

Sh,Ss3 (Ta6J1. 3).

Tabmuua 3
Kpucranjaorpadpuyeckue 1aHHble TPOHHBIX XaJbKOT€HUI0B TYJIUS
CoenuHeHusl. IIp.rp. CuHroH. Cpr:;?_IPHHH [TapameTpsl pemeTky, HM

a B c z
TmAS:Sy Pbnm pomou4 Sh,S3 1,189 1,449 0,403 4
TmAS,;Ss - - - 1,155 1,350 0,356 4
TmaASsSe - - - 1,681 2,438 0,402 4
TmASSs - - - 1,115 1,194 0,403 4
TmAsS Pnma 0,760 4,1 - 4
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CONDENSATION OF 4-DIMETHYLAMINOBENZALDEHYDE WITH ASYMMETRIC
METHYLALKYL KETONES

Kulikov M.
Candidate of Chemical Sciences, Associate Professor

Head of the Department of Chemical Technology and Ecology of the Berezniki Branch of

Perm National Research Polytechnic University
ORCID: 0000-0001-8944-9522

KOHAEHCAIUA 4-TUMETUJIAMUWHOBEH3AJIBJAEI'NIA C HECUMMETPUYHBIMUA
METUJIAJIKHJIKETOHAMMA

Kyaukos ML.A.
Kanouoam xumuueckux nayx, ooyenm

3asedyrowuti kagedpou Xumuueckas mexunonoz2us u sxonozus Bepesnukosckozo gpunuana
DI'FOY BO «llepmckuii HAYUOHANbHBIU UCCIE008AMENLCKUT NOUMEXHUYECKUU YHUBEPCUMEM )

Abstract

ORCID: 0000-0001-8944-9522

The article discusses the results of studies of the condensation products of 4-dimethylaminobenzaldehyde

with asymmetric methylalkyl ketones (methyl ethyl ketone, methyl isobutyl ketone) in the presence of alkaline
catalysts. The methods of condensation, isolation and purification of products are presented. Infrared spectra were
obtained and interpreted. Using quantum chemistry methods, the features of the geometric and electronic structure
of molecules are shown.

AHHOTALMS

B craTtee 06CY)KZ[aK)TC$I PE3YIbTATBL I/ICCJ'I@L[OBaHI/Iﬁ MOPOAYKTOB KOHACHCAIIUU 4-IlI/IMeTI/IJ'IaMI/IHO6eHBaJ'IBI[G—
Tnjaa ¢ HCCUMMCTPUYHBIMU MCTUJIAJIKUIIKETOHAMUA (MGTI/IJ'IBTI/IJ'IKeTOH, MGTI/IJII/I306YTI/IJIKCTOH) B ITIPUCYTCTBUM IIIC-
JIOYHBIX KaTaJIn3aTOPOB. HpI/IBe,I[eHLI MCTOAWKH MPOBCACHNA KOHACHCAMU, BBIACICHUS U OYUCTKH MPOJAYKTOB.
[ToryueHs! 1 UHTEPIPETHPOBAHBI HH(PPaKpacHbIe cTIeKTPHl. C NCTIOIF30BaHUEM METOI0B KBAHTOBOM XUMHH TI0-
Ka3aHbI 0COOEHHOCTH TEOMETPHUIECKOTO U SJICKTPOHHOTO CTPOCHHUS MOJIEKYIL.

Keywords: 4-dimethylaminobenzaldehyde, methyl ethyl ketone, methyl isobutyl ketone, condensation reac-
tion, unsaturated ketones, quantum chemistry methods, semi-empirical methods, infrared spectrometry, character-
istic bands

KiroueBble ciioBa: 4-,Z[I/IMeTI/IJ'IaMI/IHO6eH3aJ'IL)IeFI/II[, MCTHIIDTUIIKCTOH, MeTI/IJ'II/I306yTI/IJ'IKeTOH, pCakusa KOH-
JCHCallM, HCHACBIIICHHBIC KCTOHBI, MCTO/bI KBaHTOBOM XUMHUHU, TOTYOMIUPUYCCKUC METOMLI, I/IH(i)paKpaCHaﬂ
CIICKTPOMCTPUS, XapaKTCPUCTUUICCKUEC TOJIOCHL

BBEJIJEHUE
OpmHUM U3 crTocOOO0B TOTYYCHUST HEHACHIIIIEHHBIX
KETOHOB SIBJISICTCS B3aUMOJICHCTBUE apOMAaTHYECKHUX
aNbACTHIOB ¢ aTu()aTHICCKUMH WM KUPHOAPOMATH-
YECKUMH aJIbJICTUIAMH JIHOO KETOHAMH B BOHO-CITHP-

TOBOI cpeze. Peakiust mpoTekaeT B IPUCYTCTBUN KHUC-
JIOTHBIX WJIM IIETOYHBIX Katamm3atopos [l]. Ilpu uc-
MOJIB30BaHUU B KayeCTBE METHIICHOBOW KOMIIOHEHTHI
JUMETUIIKETOHA KOHACHCAIHUS ¢ OSH3aIbIETHIOM IPO-
TEKaeT 110 CIASAYIOLIEHN cXeMe.
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:OH Ph—CHO
HsC—C—CH, : H HyC—C—CHp: —— ~ »
Il — H,0 Il
o) o)
HOH
— Ph—(i:H—CHz—lcl:—CHg — Ph—(i:H—CHz—lcl:—CHg —>
ol o) - :OH OH o)
Ph—CHO

——> Ph—CH=CH— C CH3 ——— > Ph—CH=CH— C CH=CH—Ph

— H,0
2 I O

B 3aBHCHMOCTH OT COOTHOIIECHHS PEareHTOB 00-
pasyrotcs 6o OensanpanetoH (I) mubo nubeH3ah-
anetoH (l1). /lanHBIC COCMHEHUS M UX MPOU3BOIHBIC
MPEJICTABIISIOT, KaK HAYYHBIH, TaK U IPAKTHYCCKUHA HH-
tepec [2-7]. OrmenpHOro BHUMAHHS 3aCITy>KHUBAIOT
TIPOM3BOJIHEIC, TIPU TIONYYCHUH KOTOPHIX B KadecTBE
METHIICHOBOH KOMIIOHEHTHI HCIIONB3YIOTCS HECUMMET-

CHO

+ H3C—CH,— ﬁ—CH3 —

@)

[IpencraBneHHass paboTa SBISETCSA TPOIOIDKE-
HUEM HCCIICIOBAaHUI MPOU3BOIHBIX OCH3abAIlETOHA U
mubeH3anpareToHa [12, 13].

Henp paboThl — H3y4eHNE pEeaKIuN KOHICHCAITUI
4-TUMETHIAMUHOOEH3ANBAETHAA C METHIDITHIIKETO-

CH:CH—ﬁ—CHz—CHg
0

N(CHa),

Il O

pUYHBIE KETOHBI, HAllpUMep METHJIITUIKETOH. [lo-
JIpoOHO M3YYMB DEaKIHMI0 B3aUMOJCHCTBUSI METHII-
STHIKETOHA C apOMATHYECKUMU ajlbJIeTUIaMH, aBTOPHI
[8-11] mpuuum K BBIBOAY, YTO HAIpaBICHHUE PEAKLIUH
orpeernsieTcsi IpUpooi KaTanuzaTopa. Tak, B menod-
HOH cpene u3 OeH3almbaernaa oOpa3yeTcs Hepa3BETB-
nennbiit ketoH (I11), a B xucmoii cpene — pa3BeTBIICH-
ueii ketoH (1V).

CH=CH—C—CH,
O CHjs

OH
I

CHs
CH=C— C—CH

= .

HOM M METHIH300YTHIKETOHOM B TIPHCYTCTBHH IIE-
JIOYHOTO KaTaJnu3aTopa W MCCIIeIOBAaHNE CBOMCTB TPO-
JYKTOB KOHJIEHCAIIHH.

OOBEKTHI HUCCIIEIOBAHUSA —1-[4-(numeTn-
namuno)penwi|nenren-1-oa-2 (V) u 1-[4-(mumetn-
namuHo)penn]-5-merunrekcen-1-ou-2 (V1).

CH:CH—l(ll—CHZ—$H—CH3
0 CH;

VI
N(CHy),
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SKCIHEPUMEHTAJIBHASI YACTb

Cunres coequnenuit (V) u (V1) nmpoBoast mo 06-
weii meromuke. B 10 cM® n3onponunoBoro cnupra pac-
TBOPSIIOT IpH cilaboM HarpeBaHuu 11 MModb 4-aume-
THJIAMMHOOEH3aJIbIETHA, 3aTEM J00aBISIOT 15 MMOJIE
METHII3THIIKETOHA (MeTHM300yTHKeTOHa) U 1 em® 10
%-Horo pacTBOpa rupokcua Hatpus. Cmeck nepeme-
MIMBAIOT IPH KOMHATHOM TeMIepaType B TEUEHHE JIBYX
YacoB M BBUIMBAIOT B 50 cM® BOIBI CO JIBIOM. O6pa3zo-
BAaBIIMICA OCAJOK OT(HIHTPOBBIBAIOT, MPOMBIBAIOT
JeASTHOM BOJOM 10 HEUTPATbHOM peaKklH U BBICYLIH-
BalOT Ha Bo3ayxe. OUNCTKY BEIIECTBa MPOBOJAT KOJIO-
HOYHOHN Xpomarorpadueii Ha OKCHIe aJIOMHHUS, pac-
TBOPUTEIH U ATIOEHT — alleTOH.

Coenunenve (V) — MOPOLIOK JTUMOHHO-KEITOTO
I[BETa, 0YEHb XOPOIIIO PACTBOPUM B MOJIIPHBIX OpPTraHH-
YECKHX PACTBOPUTENSAX, PACTBOPUM B BOJE; BBIXOJ
IpoayKTa cocTaBiser 61 %.

Coemunenre (VI) — MOPOIIOK SPKO-XKENTOTO
[[BETa, OYEHb XOPOIIO PACTBOPUM B MOJISIPHBIX OPTaHH-
YECKHX PAaCTBOPHUTENSX, PAaCTBOPHM B BOJE; BBIXOI
MpoyKTa cocraBisieT 55 %.

B pabore ncnonp30BaHBI peakTHBH KBAIH(UKA-
IIUH «X.9.» U «4.1.a.». MH}pakpacHbIe CIEKTPHI coeu-
HeHull peructpuposanu Ha MK ®ypre cnektpomerpe
OCM 1201 B Tabnerkax ¢ KBr. [lns BeicymmBaHus
npo0 UCIIONIb30BaH CYIIMIBHBIN mkad
VACUThermVT-6130-M ThermoScientific, temmepa-
Typa BeicymnBanust 40 °C. AHanu3 U OTHECEHHE MT0JI0C
B K cnexTpax npoBeeHO ¢ UCIOIb30BAHUEM JIUTEPA-
TypHBIX AaHHbIX [14-17]. KBaHTOBO-XMMHYECKHE pac-
4eThl IPOBEACHBI NOTYIMIUPHUECKUMHI METOJaMH.

PE3VYJbTATBI U UX OBCYKJIEHUE

CuHTe3 paccMaTpHUBaeMbIX COECJUHEHUI IPOBO-
JIWIICS  KOHAeHcanued 4-IuMeTHIaMHUHOOCH3aIbIe-
THJa ¢ HECHMMETPUYHBIMH METHIANKHIKETOHAMH B
Cpezie M30NIPOIMIOBOrO CIIMPTa B MPUCYTCTBHH THA-
pokcuzaa Hatpus. Peakuusi mpoTekaeT B TOMOTE€HHOM
cpene, Mo Mepe o0pa3oBaHMsI MPOAYKTOB PacTBOPHI
NpUOOpETAIOT TEMHO-OpaHKeBbIi 1BeT. /st BIICe-
HUSl CHHTE3UPOBAHHBIX COCAWHEHHWH OBUIM H3y4YCHBI

pas3IuYHbBIE METO/BI, CPEIN KOTOPBIX HarboJIee ToIX0-
JIAIIM OKa3ajioch pa30aBieHHe peaKIMOHHOW MacChl
CMECHIO BOJIBI CO JIbZIOM. BerecTsa mpu 3ToM BhIIEIS-
FOTCSL B OCAJIOK, KOTOPBINA OT(QUIBTPOBBIBAIOT, MPOMBI-
BAlOT JIEASTHOW BOJOM 10 HEUTpaJbHOM peakuuu U 3a-
TEM BBICYIIMBAIOT Ha Bo3ayxe. [IpuMeHeHne NeasTHOM
BOJIBI JIJISl IPOMBIBKH O0YCIIOBJICHO TEM, YTO CUHTE3H-
POBaHHBIC TPOMYKTHI OOJANAIOT PACTBOPHUMOCTBIO B
Bome. I 4TOOBI yMEHBIIUTH MOTEPH TIPH IPOMBIBKE
TeMIepaTypa MPOMBIBHOW BOJBI TOJDKHA OBITh MUHU-
MaJIbHOM.

HUccrenoBanus pactBopumoctu coeanreruii (V)
u (V1) nmokazanu, 9T0 OHH B 3HAYHUTEIHHOU CTEIICHH
pacTBOPUMEI B MOJSAPHBIX OPraHUYECKUX PACTBOPUTE-
nax (cnupThl, anetoH, JJM®A). DTo mo3BoIUIO HC-
MOJIb30BaTh KOJOHOYHYIO XpoMmarorpaduio sl HX
OYUCTKH. [Ipu IPOSBICHUN XpOMAaTOrpadhUIECKOi KO-
JIOHKH alleTOHOM HA0ITI0AaeTCs HATMYUE TOJIBKO OTHOM
30HBI. Ha 0OCHOBaHUM ATOTO ClleNTaH BHIBOJ 00 MHIMBH-
ITyaTbHOCTH COCIMHEHUH B MPOAYKTaX CHHTE3A.

Ha cnenyromem stame paboThI MOMydYeHBI CIIEK-
TpasbHBIC XapaKTePUCTHKH COSANHEHIA B HHppaKpac-
Ho#i 00macTu. [T0CKOIBKY BemecTBa UMEIOT POJICTBEH-
HYIO TIPUPOAY, TO M HX CHEKTPHI, B ILIEIOM, CXOXHU
MexTy coboif (puc. 1). [TomoxkeHne OTAETBHBIX OJIO0C
1 UX OTHECEHHE MPEICTAaBJICHO B Ta0I. 1.

Jlnis u3ydeHust 0COOCHHOCTEH reOMETPHUIECKOTO U
9JIEKTPOHHOT'O CTPOCHUS MOJICKYJ MPOBEACHBI KBaH-
TOBO-XHMHYECKHE PACUYETHI C UCIOIH30BAHUEM TIOJTY-
SMOHUPUYCCKUX MeToI0B. AHamu3 3D-moneneit (puc. 2,
3) mokasal, 94TO OTHOCHUTEIFHO IUIOCKOCTH OEH30JIb-
HOTO KOJbIa MoJieKya coeauHeHus (V) mMeeT Ooiee
IUIOCKOCTHOE cTpoeHme, 4eM moekyna (V). [Tpu stom
BEJIMYUHBI BaJICHTHBIX YTJIOB U JUIMH CBSI3EH COMOCTa-
BHMBI JIJIs1 000MX coeTMHEHUH (Talur. 2).

CBoM OCOOCHHOCTM HWMEET M pacIpeaelieHIe
9JICKTPOHHON TUIOTHOCTH B MOJIEKYyJaX. Pe3ynbraTsl
pacueToB IMOKA3bIBAIOT, YTO DJICKTPOHHAS IIOTHOCTH
pacmpeneneHa CpaBHUTENBHO paBHOMEPHO (puc. 2, 3),
a 3apsi/Ibl Ha aTOMax UMCIOT OJIM3KUe 3HAYCHUS (Tallr.

3).

500 1000

1500 3000

Puc. 1 UK cnexmpuor (KBr): 1 —(V), 2— (V1)
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OcHoBHBIe XapakTepucTHieckne noJjocel B UK cekrpax

Tabuuna 1

OTtHeceHne

I[TonoxeHue 1mojoc, cM™:

(W) ()
BasieHTHBbIE KosieOaHnust CH OeH30JIbHBIX KOJIEL] 3051, 3096 3051, 3096
BasieHTHbIe Konebanust CH MeTHIbHOW TpyIIIbI 2906 2906
BasieHTHbIe Konebanusi CH MeTHIIeHOBO# IpyIIIIbI 2920 2920
BasieHTHbIe Konebanust CH B qUMETHIAMUHO-TPYIIIE 2797, 2822 2797, 2821
BaJICHTHBIE KOJIeOaHUs B OEH30JIbHOM KOJIBLIE 1601, 1484 1600, 1483
JeopMalMOHHbIe KOJIeOaHHsT METHIILHOM TPYIIIBI 1373 1372
IUIOCKOCTHBIE ieopmMarrontbie Konebanusi CH B 1,4-3amerieHHOM GeH- 1125, 1066, 1125, 1066,
3011e 1016 1018
BHEIUIOCKOCTHBIE AedopMaronHble konebanus CH B 1,4-3amenieHHOM 814 825 813 824
OeH3oe ’ '
BaJICHTHbIC KoJe0aHus KapOOHUIBHOH IPYIIIBI, CONPSKEHHOM C ATUIICHO- 1662 1661
BOH CBAI3BIO
nedopmanronnsle kosiebanus CH B MeTHIICHOBOH rpymme 1435 1435

Puc. 3 3D-moo0env u pacnpedenenue snexkmponnoi niomuocmu 6 moaexyie (V)
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Tabauma 2

I'eomeTpuyeckne mapaMeTpbl MOJIEKYJI

BasienTHBIH yrou 3HaueHue, ° | JnuHa cBa3u 3uauenue, A
Moutekyina (V)
Cr-Ce-Cy 126,3 Cr-Cs 1,447
Ce-C1-C2 121,6 Ce-C1 1,345
C1-C2-Cs 114,7 Ci-C 1,470
C1-C2-Os 122,9 C-C3 1,504
05-Co-C3 1224 C3-C4 1,506
Co-C3-C4 112,8 C2-Os 1,239
Moutexymna (V1)
Co-Cs-Cy 126,0 Co-Cg 1,449
Cg-C1-C2 121,7 Ce-Cy 1,344
C1-C>-C3 116,3 Ci-C 1,470
C1-C2-O4 122,6 C2-O4 1,240
04-Co-C3 1211 C-C3 1,506
Co-C3-Cs 111,6 Cs-Cs 1,523
C3-Cs-Cs 110,0 Cs-Cs 1,514
C3-Cs-Cy 111,0 Cs-Cy 1,514
Tabmuma 3
3apsabl Ha aToMax
V) ()
AtoMm 3apsn, ex. 3ap. AtoMm 3apsn, ex. 3ap.
Cy -0,2722 C: -0,2574
G 0,2565 C 0,2588
Cs -0,2040 Cs -0,2009
C4 -0,2050 O4 -0,3091
Os -0,3096 Cs -0,1002
Ce -0,0128 Cs -0,2089
Cr -0,1338 C; -0,2120
- - Cs -0,0237
- - Co -0,1064
B pabote Taxke paccuuTanbl TeIIOBbIe AP derTh CIIUCOKJIUTEPATYPBI:

peakimii  oOpa3zoBaHus, coctapuBmue  -19,30
kJx/monb (st V) u -17,92 xIx/mons (st V).
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INTERACTION OF SOME DIGALOGENALKYL ETHERS WITH THIOMERA

Khojaev G.

Ph.D., Associate Professor, Azerbaijan State Oil University and Industry

B3AUMO/JENCTBUE HEKOTOPBIX JJUT AJTOTEHAJIKHJIOBBIX Y®HUPOB C
TUOMOUYEBUHOM

Xomxkaen I'.X.

K.X.H.,00yenm, Azepoatioxcanckuii I'ocyoapcmeennviii Ynusepcumem Hegpmu u [lpomviuiiennocmu

Abstract

The interaction of thiourea on bromex, 1,8-dichloro-3,6-dioxane octane and other dihalogen esters was in-

vestigated. Which are synthesized by halogenation of olefins with oxygen-containing compounds. Then, thiols
were prepared using a mixture of dibromide with 3,3-oxapentane-1,5-diisothiourea with a solution of KOH to
ethanol. The resulting oxathiols 3-oxa-1,5-petadithiol, 3-oxa-1-bromo-2-ethylene pentathiol. Chromatographic
control and radiochromatographic studies were carried out. Qualitative control over the composition of the reaction
mixture was carried out by thin layer chromatography on Silufol plates. The plates were developed in the selected
system and the products were fixed with the Grotto reagent. The composition of the reaction mixture in the inter-
action of some dihaloethers with thiourea is S15, depending on the reaction time.

AHHOTaNNA

HccnenoBaHo B3anMoieiCTBHE THOMOYEBUHHON Ha Opomekca, 1,8-nuxiop-3,6-11uokca oKTaHa U Apyrue JIu-
TraJJOrcH S(l)I/IpOB. KOTOpLIe CUHTCE3UPOBAHO IraJIOTCHUPOBAHUEM Oﬂe(l)I/IHOB C KUCJIOpOACOACPKAIIUMHU COCIUHC-
HUsAMU. [lanee mpoBeeHb! Moy4YeHre THOJIOB, NPH JeHCTBHEM cMech nubpomuaa ¢ 3,3-okcaneHnTan-1,5-munzo-
tnomoueBruHON pactBopoM KOH x 3tanone. [TomydenHsle okcaTnousl 3-okca-1,5-meramqurnon, 3-okca-1-6pom-2-
stuaeHnenTatno. [lpoBeaens! xpomarorpadgudecknii KOHTPOJIb U MPOBENICHNE paioXxpoMarorpaduiecKuii uc-
CJ'IeI[OBaHHﬁ. KauecTBeHHEBIH KOHTPOJIb 3@ COCTABOM pGaKHHOHHOﬁ CMECH OCYHICCTBIAIICA MCTOAOM TOHKOCJIOM-
Ho#t xpoMarorpadun Ha miactuakax Silufol. ITnacTiHKY TPOSIBHIIN B BEIOPAHHOM CHCTEME U OCYIIECTBISUTH (UK~
CaIINIO TPOIYKTOB peakTuBoM [ poTa. CocTaB peakOHHON CMECH MPH B3aNMOACHCTBIH HEKOTOPBIX TUTANIOTe-
HO(QHUPOB C THOMOYEBUHHOM — S'° B 3aBHCMMOCTH OT BpeMEHH NIPOTEKAHHUS PEAKIIAH.

Keywords: dihaloether, bromex, 1,8-dichloro-3,6-dioxoctane, thiourea, dihydrobromide, s, s-3-oxapentane-
1,4-diisothiourea, 3-oxa-1,5-pentadithiol
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KiroueBble cjioBa: muranorenddup, opomekc, 1,8-auxop-3,6-11M0KCca0KTaH, THOMOUYEBHHA, AUTHIPOOPO-
MUz, S,S-3-0KkcaneHTad-1,4-1Mru30THOMOYEBUHB], 3-0Kca-1,5-1ieHTauTHOII.

Panee Hamu ObUTH OMMCAHBI YA0OHBIC METOIBI T10-
JIYYCHHUSI TUTATIOTCH-AJIKAIOBBIX 3(UPOB, a TAKKE UX
peakIy ¢ HEKOTOPBIMH HYKJICO(PHIBLHBIMH pearcH-
tamu [1-6].

Hccnenosanre B3aMMOJCHCTBHS 3THX COEIUHE-
HUM C THOMOYEBUHHO# MPEINPUHSTO C IENBIO BBISCHE-
HUSI BIUSIHUSI CTPOCHHSI HCXOIHOTO 3()Hpa HA COCTAB U

VIl -R'-CH;-CH;-0-CH; - CH: -,

CHz—CHzHa|
0 +S:C(NH2)2
N\ >
R’ — Hal
1-VII
CH,-CH,-S-C
+S=C(NH
Nk | o < NH
R"-S-C 4
\ NH:
|-R = —(le—CHz—. Hal — Br, CI;
CoHs
II-R'= —C—-CH>-, Hal-Br;
7\
CH2 CH;
Im-~R"= —CH-CH- Hal-Br;
N/
(CH2)4
[Tpu BBenennu B peakuuto 3¢upos |- mpomyk-

TaMH PEAKIUH SIBJISIOTCS TOJBKO MOHOTHYPOHHEBBIC
npousBonueie 13, Ila, 111a, uro ykassBaeT Ha 3HAYH-
MOCTb TIPOCTPAHCTBEHHBIX (D)AKTOPOB TIPH HYKIJIEO-
(nTpHOM 3aMeleHnu atoma Opoma. B ciyuae a¢upon
IV-VII Bo3MokHO 00pazoBaHUe JUTHYPOHHUEBBIX TPO-
n3Bonubx 1Va-Vlla.

Jnst onpenenieHns coctaBa peakIMOHHOW CMECH B
3aBHCHMOCTH CTPOEHHSI HCXOTHOTO 3(pupa U BpeMeHU
IIPOTEKAHUS PEAKLUU C ITOMOILBIO TOHKOCIOMHON pa-

CKOpPOCTh 00pa30BaHMs MPOJAYKTOB PEAKIIUU U TOCIC-
JIYIOIET0 M3YYCHUsT OMOJIOTMYECKUX CBOMCTB HOBBIX
TUYPOHUEBBIX coenuHeHuil. Bce peakuuu mnpoBo-
JAUTACH B 3TaHOIE IIpu 78°. Peakiuu mpoTeKaroT 10 Be-
POSATHOM cxeMme:

/NH
CH;-CH,-S-C 4 HHal
NH>
\R’—Hal
I -Illa
NH
// HHal
\NHz
HHal
IV -Vlla
IV-R'= —CH;-CH;-, Hal-Br;
V-R = _CI:H_CHZ_' Hal - Br;
CH>
VI-R'=  _CH;—(CHy).,-CH,—, Hal-Br;

Hal — ClI

Joxpomarorpauu M3y4eHO B3auMojeicTBUE d(U-
pos (a, 6, B, T) ¢ THOMOYeBUHHOM =S'° B SKBUMOIP-
HEIX cootHomenusx (C=0,1 momns/1, C;HsOH abc, 659).

Pesynbrarsl npuBeeHHbIE B Tab. 1, cimyxar noa-
TBEpP)KACHHEM NPOCTPAHCTBEHHBIX 3aTPYAHEHUMH, YTO
JeTaeT MPAKTUYECKH HEBO3MOXHBIM 00pa3oBaHHUE
JUTHYPOHHEBOTO IPOM3BOIHOrO. B ciyyae ke ux ot-
CYTCTBHUS YKa3aHHBIX CTEpHUYECKHUX (DAKTOPOB HaOII0-
JIAeTCsI MOCTENEHHOE YBEIMYCHUE KOHIIEHTPALUH MPO-
M3BOJTHOTO IO XOJly PEaKIHu.
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Tabmuma 1.
CocCTaB peaKIMOHHOI CMECH TP B3aMMO/IECTBUH HEKOTOPBIX JUTAI0reH3(PMPOB ¢ THOMOYEBHHHOKH= S1°
B 3aBHCHMOCTH OT BpeMeHu nporekanus peakuun (C=0,1 moun/n, C2HsOH aoc, 65°C).

Bpewms, Hcxonuslii adup
9 R=H, R'=C;Hs R K'=CH? CH-R'=H
TM | MoHo-TH- Jurtu- TM | MoHo-TH- Jutu- TM | MoHo-TH- Jutu-
ypO-HUM pOHMI YpO-HUi PpOHMI YpO-HUil poHuit
0,10 96,1 3,5 0,4 95,3 4,2 0,5 94,8 4,6 0,6
0,50 84,1 15,3 0,6 82,2 17,4 0,4 80,6 18,5 0,9
1,10 65,2 34,0 0,8 68,3 30,4 13 69,1 29,4 15
2,60 42,6 55,9 15 47,5 51,4 14 47,6 49,9 2,6
4,35 33,1 65,6 13 36,4 61,7 19 32,8 63,1 41
5,85 30,9 67,4 17 31,9 66,4 17 22,6 69,5 7,9
7,35 29,1 69,3 1,6 30,1 68,6 13 12,6 76,7 10,7

B Tex ke ycnoBHAX H3Yy4EHO B3aUMOJACUCTBHE
yKa3aHHBIX 3(UPOB THOMOYeBMHHON= S'° B mpucyT-
CTBHH 15 KpaTHOTO M30BITKA TNOPOMHUIOB.

OT nosy4YeHHBIX MOHO- U JUTHOYPOHHUEBBIX IIPO-
W3BOJHBIX JEHCTBUEM CHHPTOBOH IIENOYH OKa3aJoCh
BO3MOXKHBIM IIEPEHTH K COOTBETCTBYIOLIMM THOJIAM.

p NH
O (CH,—CH,-S-C 4 HBr)2
NH,
CHszHzBr KSH /CHszHz
o] — 0
CH; — CH,Br CH;,; - CH;

SKCHEPUMEHTAJIBHAS YACTb

1. Hueuopobpomuo S, S-3-oxcanenman-1,4-
ouuzomuomoyesunvt (1IV a). Cmech 2, T (0,39 r.Mo051)
tromoueBuHbI 1 45,4 1 (0,2 T.MOJs1) OpoMekca Harpe-
BaJIM B a0COJIIOTHOM 3TaHOJIe 0OPATHBIM XOJIOAWIbHH-
KOM B TeyeHue 6 4. PacTBOp KOHIIEHTPUPOBAJIH B BaKy-
yMe, BBINIABIINEC KPUCTALIHI OT(QHUIBTPOBEIBAIH, TIPO-
MBIBAJIH aIleTOHOM " apupom n
MEPEKPUCTAIUTN30BEIBAIA W3 3TaHOJA. AHAIOTUIHO
cunHTesnpoBana coenunenns 1a, llla, Va-Vla.... cBoii-
CTBa M pe3yJIbTATHI 2JIEMEHTHOT'O aHAIIN3a MTOTYICHHBIX
THOYPOHHEBEIX coieid |1a- Vla mpusenenst B Tadm. 2.

2. Jueuopoxiopuo  S,5-3.6-ouokcaoxman-1,3-
ouusomuomouesunsi (1la): K pactsopy 18,6 r (0,1
r/mons) 1,8-nuxmnop-3,6-1uoKcaokTana B aOCOMIOTHOM
atanone npobasmsum 13,5 r (0,18 r.moms) THOMOYe-
BuHBI. CMech nociie KunsiueHus B Teuenue 70 4. yma-
pHBaJIM B BaKyyMe JIOCYXa, a OCTaTOK pacTBOPSIIM B
MHHUMAaJIbHOM KOJIMYECTBE BOJBL 3aTeM J100aBIIsUTH
M30BITOK HACBHIIIEHHOTO BOJHOTO PAacTBOpa IMHUKPHHO-
BOW KHCJIOTHI M OCXIaH MUKpaT. Ocanok oTuibTpo-
BeIBaM, oOpadaTeiBamu 20%-HOIl CONSHON KHCIIOTHI.
ITocne oT(hUIBTPOBBIBAHUS MMKPHHOBOW KHCIIOTHI pac-
TBOp yIapuBaJIM B BaKyyMe U OCTaTOK oOpabaTsIiBan
a¢upom u aneronoM. Ilomydanm 6emoe KpucTaIAde-
CKOE BEIIECTBO, CBOWMCTBA KOTOPOTO IIPHUBEIACHHI B
Tabum. 2.

DTa peakiys MPEACTABISACT OMpPEACIICHHBIH HHTEpeC,
TaK Kak MMPU HEMOCPECTBEHHOM B3aHMOICHCTBHHU JIH-
TaJOTCHATKIIOBBIX 3(DHPOB € THAPOCYIbGHUIOM KK
B Ka4eCTBE OCHOBHOTO MPOIYKTa 00Pa3yroTCsl B OCHOB-
HOM COOTBETCTBYIOILIHE IHMKINYECKAEC MPOMYKTHI -1-
okca-4-tuonukiansl [4].

KOH o o(cH, - CH, - SH),

3. 3-oxca-1,5-nenmanoumuon (1IV6). K crnupro-
BoMy pactBopy 20,6 1 (0,05 r.Moust) qurHapOoOpOoMuUIa
S, S-OKcalleHTaH-1,5-IMU30THOMOYEBUHBI 100ABIISUIU
pactBop 11,2 r (0.2 r.monss) KOH k 3ranone. Ocanok
KBr oT¢unbsTpoBBIBAIN, pACTBOP KOHIIEHTPHUPOBAIU B
BaKyyMe W IEperoHsuid B arMocdepe azora, coOupas
(paxnuto, kumsutyto mpu 82-84°C/6 MM.pr.cT.

BbIXoapl, HEKOTOpBIE CBOWCTBA M PE3YJIBTATHI
9JIEMEHTHOTO aHajM3a MOJYyYeHHBIX okcaTtnoion |16,
1V6, V6, V16 npuBenens B a0l 3.

4. 3-okca-1-6pom-2-smunnenmanmuon (16). K 17
r (0,06 r.momns) 3-okca-1,5-aubpom-2-3THiNIEHTaHA B
STUJIOBOM criupte pooassuiu 4,56 1 (0,06 r.Mo1s1) THO-
MOYEBHUHBI, U cMech HarpeBanu B TedeHue 20 4. Ilo
OKOHYaHUHN pCaKIunu (OTCyTCTBI/Ie THOMOYCBUHBI Ha
XpoMaTrorpamme) pacTBOp YHAapHBaIM M K OCTaTKy
npubasisu pactop 6,7 1 (0,02 r.moist) KOH B 20 M
stanozia. [Tocne ortnenenus ocagxos KBr pactBop koH-
LEeHTpHUpoBajK B Bakyyme, Hacbimanu NaCl u skcrpa-
THPOBAIIM THOJI 3(GHUPOM. DKCTPAKT BBHICYIIUBAIIH, y/a-
JSUTH PacTBOPUTENb, M OCTaTOK MEPETOHSUIM B aTMO-
ctepe azora, cobupast Pppakiuio, KUMANIYI0 Tpu 84-
85%C 2 mm.pr.cT. CBOMCTBA M Pe3yJIbTAaThl 3IEMEHT-
HOTO aHaJIW3a IOJIy4YeHHOI'O BEIECTBA NPHBEACHHI B
Tabn. 3. AHaJOrMYHO H3 3-0Kca-1,5-muxsop-2-3Tui-
MIEHTaHA TIOJIyYeH COOTBETCTBYIOMUH THOM 10,



Norwegian Journal of development of the International Science No 35/2019

14

4
. . . . HN. NAy_c— I9IHUGOROWOHUL
8881 00T 00' 10°8¢ IOH 98 e ﬁ
— = — 0TT-L0T IS =z D HD -0EHHT -Q° [ -HBRIIORINOUT
= : — : HN
8¢8I 0502 1079 91'8¢ HO-D-HD-HD - | -9¢-Ss's  ruwodgodrum)y
‘HN
95°s1 £8'8¢ |©w ¥ E LOT-SOT 89 TdH \/ U - m - g -OULOSUHY u\xaﬁumﬂwwwwumwwwﬂ
1051 TI6¢ 867 1ree HNZ THOTUHI) THO T | T g ymmodgodirmy
. . X . ‘HN HO IIHUGOhOWOHLOSUHT
£0'91 vclc oy L6l €6-16 ¢9 Hmm N U m 19 ¢ _ m...— IHLIN-7-HELHILEBIIO
- o = P -16 ST i —HJ— S 4
Y191 (444 LTy ¥8°81 EZ\\ HO—HI - ¢S rawodgodruinyy
‘HN
. . . N I9HAEOhOWOHLOSHHAY
99'91 99'T% o'y SLBL | e = g 0-5- | i 9 - D - BT
— . . ‘ EZ\\
€091 8801 (404 YTl - ¢SS ruwodoodruinyy
"(‘HD)
¥8'8 844 L6y 95'6C 011-8€1 8 g ig _ -1 .Euzoam_“_wwwwwmﬁwﬂﬁwwwm
10°6 L9y TS 16T “HO~HO- -O-7-S ruwodgodiri |
‘HD ‘HD 5
866 TE6h 8S'y €T ~‘HO-O~ -[-eovo-¢-g  ruwodoodirn |
%%
S [eH H D D0 ™1 % & X QMHOHHII0))
"hi99/ THEH ‘CUL'BHE UITHLHOWILC % ‘Troxag A

HN %

XH -S—H)-HD-0-M-K
IZ\\o

HOHHUEOhOWOHUL J §0dU(DEHIIOLRINT KUELOUOTONHRES MINATOd][ 7 BIIHITQR ],




15

Norwegian Journal of development of the International Science No 35/2019

¢ - ¢ ¢ W
=t the L o'l SLOS'T 2:-%2 b HS IO LU HEIHOU
T — ey ~?HD — (tHD) — THD - -'1-uov0-¢

< < < M\mo

. Wi
s L ol 8690°1 $S08°1 v 09 HS P OMLMITHE LHO
98°T¥ €5°L 11°6€ woiL HO —HO -G* [~ITHIOW-Z-BONO-¢
8€9Y - ST'L LLYVE . . Wi g Dy~ G — IOMIHTHELHOL
9y 969 91°s€ oroTt 0cE 1 ¥8-8 ¢ e -G*]-eaM0-¢
20°S1 96°LE 019 08°€€ v L o TERIHG GG
—— | == = ke 0ESET | 9£08° % e g 5 Vu\l JPS—
€T TELE 68°S L6°EE 8L-9L -z-Wodg-1-8oMO-¢
*HD
061 £8°0C bLL 98Tk . : nw g ‘ _ [-IOHLHELHOM
9761 LS0T S0°8 STy . e 08-8L i = —‘HO-HO - -G-IHION-dOLX- [ -BOMO-¢
*HO

5 5 5 ¢ m : & W
e, || ail AL Jice PIOET | S00S°T ' m 8¢ 1g T [ OMLBLHOM
1641 8€°LE s 1T%€ §8¥ -€-I'MION-WOdQ- [ -BONO-¢

S [eH H 9) owc oma Do I, G e X 5 KHHOHHUI0))

"h1989/ THRH ‘CUIBHR MITHLHOWILIC
X-4 . I9IOULEONO JIIHHREOAUEILHN)) “¢ RIIMIFQR],
HS HO - HD




16 Norwegian Journal of development of the International Science No 35/2019

5. Xpomarorpadhudeckuii KOHTPOJIb M TPOBEAC-
HHUE pamnoxpomaro-rpaduueckuii uccieaoBanuii. Ka-
YEeCTBEHHBINI KOHTPOJb 32 COCTaBOM pEaKI[MOHHOMN
CMECH OCYILECTBIISUICS METOJAOM TOHKOCJIOMHOU XpO-
marorpadun Ha miactuakax Silufol. Tlnactuaku mpo-
SBJSUTH B BEIOPaHHOM cucteme, U OCYIIECTBIUTN (PUK-
caluIo NpoayKToB peakTuBoM I'pora [5].

Jnst paguoxpomaTtorpaduieckux HcciaeJ0BaHUH
ucnonszosanu 0,1 (*°S) pacteop THOMOueBHHBI= S*° B
aOCOJIOTHOM 3TaHOJE C YAEIbHOW aKTHBHOCTBHIO
MKKIOPH MJI, YTO TTO3BOJISUIO TIPH BPEMEHH cdeTa 00-
pasna 1 MMH moaAepKuBaTh TOYHOCTh M3MEPEHHS B
npexnenax 2-3%. V3mepeHne paanoakTUBHOCTH OCY-
IIECTBIUIOCH C TIOMOIIBIO CIHUHTHUIIISAIIMOHHOTO CYET-
unka, Mapk-11 (Nuclear-Chicago, CIIIA) ¢ a¢hdextus-

18
HOCTBIO CU€ETa 110 Sn 90%.

Jnst IpUroTOBNIEHNS CHUHTHIISIIUOHHOMN KHUIKO-
CTH B | JT CHMHTHIUILIMOHHOTO TOJIyOJIa PACTBOPSUIH 5
r 2,5-nudenmiokcasona (PPO) u 0,1 r 0,4-1u-(2,5-de-
HUI) okcazanmwibenzona (POPOP). CneunanbHbIM
OIBITOM YCTaHOBJIEHO OTCYTCTBHE Ha XpOMAaTOIpam-
Max COEJIMHEHWH, COJEpKaIlUX pPaJHOaKTUBHYIO
cdepy 1 Ha (PUKCHPYEMBIX peakTuBOM [ pora.

YucroTa BBIAEIEHHBIX THOJIOB KOHTPOJIUPOBAIN
ra30kKUAKOCTHON Xpomarorpaduei C HCIOIb30BaHHOM
npubopa JIXM-7A; nerektop — kartapomerp, 200°C
JUTMHA KOJIOHKH 6 M, InameTp 4, HalloJTHUTEb-aIHE30H

HaHeCeHHBIH Ha uWHEpTHBIH HocuTenb [ND-TE-M,
Ta3HOCHUTEIIb BOOOPOU.
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Abstract

Excessive vomiting of pregnant women can bring to disturbance of neurological maladies like Wernicke’s
encephalopathy generating expressive metabolic changes in organism. The case of self-observation of Wernicke’s
encephalopathy was considered if pregnant women. It had an auspicious conclusion with timely initiated therapy.

AHHOTaNNA

LIpe3MepHaﬂ pBOTa 6epeMeHHBIX, BbI3bIBasA BBIPAKCHHBIC MeTa6OJ'[I/I'-I€CKI/Ie HapyHuICHUuA B OPraHnu3mMe, MOXKET
MPUBECTU K BOSHUKHOBCHUIO HEBPOJOTHYCCKUX paCCTpOﬁCTB, HalpuMep TaKHX, KakK 3HHe(1)aJ'IOHaTI/Iﬂ BepHI/IKe.
PaccmotpeH ciydaii coOOCTBEHHOTO HaOIIOICHUS SHIe(anonatun BepHuke y OepeMeHHOI, KOTOPBIH TPU CBOC-
BPEMCHHO Ha4YaTOU TCpanru UMe 6J'IaFOHpI/I$ITHLII71 HCXO0M.

Keywords: excessive vomiting, Wernicke’s encephalopathy, vitamin B1.
Kirouesbie cioBa: UpesmepHas pBoTa OepeMeHHBIX, dHIedatonarust Bepuuke, Buramun Bl.

OpnuuM U3 HanboJiee PacTIPOCTPAHEHHBIX OCIOXK- — PAHHUH TOKCHKO3, MPOSIBIISTIOIINIICS Yallle BCETro TOII-
HEHUIl TIEpBOW IIOJIOBUHBI OEpEMEHHOCTH SIBIISIETCSl  HOTOM, pBOTOH, citoHOTedeHueM. 12-15 % Oepemen-
HBIX, CTPAJAIOLUX HEYKPOTUMOM PBOTOM, BCIENCTBUE
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BO3HMKHOBEHHS TSKEIbIX METa0OJIMYECKUX pac-
CTPOMCTB, MPUBOAIINX K IIOPAKEHUIO TIEUECHH, TIOYEK,
HEpPBHOI CHUCTEMBI, MOXKET TPeOOBaTh MPEphIBAHUs Oe-
PEMEHHOCTH 10 MeAUIMHCKUM TokazanusM (1,4). Co-
BEPIICHCTBOBAHUE IIOMOIIY TMPH PaHHEM TOKCHUKO3€
OepeMEeHHBIX HE TepsieT CBOCH aKTyallbHOCTH.

Ounedanonatuss Bepunke (OB), Brepseie onu-
cannast Kapiom Bepnuke B 1881 r., 00ycnoBieHa uc-
TOIIEHUEM BHYTPHKIJICTOUHBIX JEMO THAMHHA U XapaK-
TepU3yeTcs M3MEHEHHEM CO3HAaHHMS W HEBPOJIOTHYE-
CKUMH pacCTpONCTBAMH, CpeId KOTOPHIX Hamboiee
THUIIMYHBIMU SIBJIAIOTCS aTaKCUsl, HUCTArM M IIa30/BH-
rarespHble HapymeHus. [locie nposcHeHus! CO3HaHUS
y O0JIBHBIX BO MHOTHX ciydasdx (1o 80% mpu oTcyT-
CTBUM JICUCHHS) BBISABIAETCS KOPCAKOBCKUHM TICH-
x03[3,5].

Tuamun (Butamun Bq) sBnseTcs BogopacTBopu-

MBIM BUTaMHHOM. 3alackl THAMHUHA B OPraHU3ME CO-
craBisgroT Becero 30-50 Mr, ¥ HEAOCTATOYHOCTH ITUTA-
HUS, cOXpaHsionascs 6omnee 3—4 Henens, 1100 MHOTO-
KpaTHas pBOTA WU Juapes NMPUBOIAT K UX IOJHOMY
ucromenuno[2,6]. Ilpu nepunure THamuHa yxyaiia-
CTCA BHCPFGTH‘ICCKI/Iﬁ O6MeH B TKaHAX, NPOHUCXOJUT
JIOKaJIbHOE HaKOTUICHHUE JIAKTaTa U TIOBPEeX/IeHUE 001a-
cTell roJoBHOrO Mo3ra. Bo3uukaer pacmaz docdomnm-
MIUTHBIX KOMIUIEKCOB MEMOpaH MUTOXOHAPHH 1 HEKPO3
WJTH artonTo3 KIETOK[S].

Yaue Bcero DB pa3BuBaeTcst Ipyu XpOHUIECKOM al-
KoronmsMe. HeanKkoroibHbIMA MPUYHUHAMY KIIMHHYIECKH
3HAYMMOTO CHIKEHHS COIEP KaHMUs THAMHHA MOTYT CIIy-
JKUTBH CHHAPOM IIPHOOPETEHHOTO IMMYHHOTO JepHUIINTa,
HEAOCTATOYHOCTb IMMHUTAHUA, MATOJIOTHUA KEITYyJT0YHO-KHU-
MCYHOI'0 TpaKTa M OIICPATUBHBLIC BMCIIATCILCTBA Ha
HEM, MOJIMOpTraHHasi HEJI0CTATOYHOCTh, IPOTPAMMHBIN
reMOJIaNIN3, [UTUTEbHOE JIeueHne (hypoceMuIoM, HEpB-
Hasl aHOpEKCHsl, 3a00JIeBaHusI TTOYEK, TMIEPTHPEO3, XPO-
HU4eckne nH}eKImu ¢ (eOpHITbHOM TeMIepaTypoi, Xpo-
HHUYECKasi TUapesi, NOBTOPHas PBOTA, B TOM YHCIIE U Upe3-
mepHas pBorta OepemenHbIX(UPB)[3,6]. Pa3sutne OB
yCKOpsIeTCsl IPH yHoTpeOieHnn 060raToi yrieBojaMu
TTUIIHN FJTH TTAPEHTEPATHHOM BBEICHUU TIFOKO3BI[2].

KrnaccnyeckuMn KIMHUYECKUMH MPOSBICHUSIMA
OB cunrTaroTcs M3MEHEHHsI ICHXHYECKOTO CTaryca,
T71a30/IBUTATENNbHBIC HapyIIeHUs U aTakcus[S]. 'maszo-
JBUT'aTCIIbHBIC HAPYIICHUA BKIIIOYAKOT JUITJIONNIO, T1a-
pajiy BEpTHKaJIBbHOI'O B30pa, OWIaTepaibHbIN Tapa-
JUY Hapy»KHOW TMPSIMOW MBIIIIBI TJ1a3a WK JIPYyTUX
Hapy»KHBIX MBI TJ1a3a, peaKo — nto3. [lcuxuyeckne
HapyUICHHs [TPOSIBIISIIOTCS B BUJIE allaTHUH JIMOO CITyTaH-
HOCTH CO3HAHUSI C ICHXOMOTOPHBIM BO30YX/ICHHEM U
JIC30PUCHTUPOBKOIM B MECTE M BPEMEHHU, MOXET OBITh
CHIDKEHHE CITyXa 33 CUeT NOPaKEHHS MEeTUATIbHBIX KO-
JIEHUYATBIX TEJ, AN3apTPUsi U AUCGarus ¢ OTCYTCTBHEM
rioTogHoro pediexca. Yacto HaOmogaeTcss Taxukap-
AW, BbI3bIBACMas MOPaKCHUEM BCTCTATUBHBIX CTPYK-
Typ; CyJIOPOXHBIE PUITAIKH, 00YCIOBICHHBIE BBIOPO-
COM TJIyTaMaTa B MEKKJIETOYHOE MMPOCTPAHCTBO[2,5].

Juarnoctuka OB ocHOBaHaA HaJaHHBIX aHAMHE3A U
0CMOTpa, JaDOPaTOPHBIX TECTOB Ul HEE He Cylie-
crByer. [loaTBepKIeHMIO AMarHo3a CriocoOCTBYET olpe-
JIeJIeHNE KOHIIEHTPaLy THaMHUHIIpodocdaTa B KpOBH U
AKTUBHOCTHU TPAHCKETOJa3bl pUTPOLUTOB[S]. Meronom

BBIOOpA TIPU TUATHOCTHKE DB SBISIETCSI MAarHUTHO-Pe-
3oHaHcHas Tomorpadus (MPT). Tunuuaeimu MPT-
MpU3HAKaMU OCTpOH cTaguu OB, B TOM uucie u npu
YPb, sBustorcst OuiatepalibHble CHMMETPUYHBIC
ouard, TMIEpUHTEHCUBHBIC Ha T2-B3BELICHHBIX M300-
paxenusix (T2-BU) u B pexxuMe ¢ NOAABIEHHEM CHT-
Hajla CBOOOZHOW BOJBI, JIOKAJIN3YIOIIHECS, YaIlle
BCET0, B IEPEJHEM U JOPCOMENUAIBLHOM sJIpax Ta-
JlaMmyca, TOJIOBKE XBOCTATOIO sipa, BEPXHUX U HIXK-
HUX OyropKax 4eTBepOXOoiMus, okpyskatomeM 11 sxe-
JIyJI0YeK W BOAOIIPOBOJ] MO3Ta CEPOM BEIIECTBE, JTHE
IV >xemymodka, COCIIeBUIHBIX Tenax[2,5].

OB cuMTaloT HEOTIOXKHBIM cocTosiHHeM. Ilocie
TOIo, KaK IMOABUJINCH OCHOBAHHA MPEAIIOJIO0XKUTL HaJIU-
yre DB y 0ospHOM ¢ UPB, HeoOXx011MMo HauaTh 3aMECTH-
TCJIBbHYIO TEPAINUIO THAMUHOM HEMEJICHHO, HE TOKHU/Ia-
SICh TIOJTyYeHUSI JTAOOPATOPHOrO U HEHPOBU3YaIN3alHOH-
HOTO TIOATBEPIK/ICHUS IMarHo3a, 4YToObl OCTaHOBHTH
TIPOTrPECCUPOBAHIE HEBPOJIOTUUECKUX U HEHPOIICHXO0JI0-
TMYECKUX HapyIIEHNI ¥ NPEIyNpeiTh Pa3BUTHE I0JITO-
CpouHbIX OciokHeHUH. CornacHo pekoMmeHaanusM EB-
poreiickoil  (emepali  HEBPOJIOTMYECKUX —OOIECTB
2010 r., menecooOpa3HO BHYTPUBEHHOE BBEICHHS THA-
muHa B 103¢ 200 Mr 3 pasza B CyTKH, B TO BpeMsi Kak pU
OB anKoroJgpHON STHOJIOTMH 3Ta 1034 HOJDKHA OBITH
BeIte. Hapsny ¢ npuMeHenneM TnamuHa npu OB 60i1b-
HbIM ¢ YPb HazHauaroT NpOTUBOPBOTHBIE CPEJICTBA, BOC-
TIOJIHSIIOT TIOTEPH JKUIKOCTH KPHCTAIUIOMIAMH, OCY-
IIECTBIISIOT BOCCTAHOBJIEHHE HOPMAIIBHOTO 2JIEKTPOJIUT-
HOro OajaHca B COOTBETCTBHHM C  IIPHHATBIMA
crangapraMu. [1oJHOE BBI3IOpPOBIICHHE ITIPH aJIeKBaT-
HOM JieueHun DB ormeuaercs B 20% ciyuaes[6].

IIpuBoMM COOCTBEHHBIN KIMHWYECKUH CITydan
pa3BuTHs SHIedanonaTui BepHuke mpu dpe3MepHO
pBOTE OEpPEeMEHHBIX.

IMTammentka K. 19 ner, B cpoke 18 Hemens Gepe-
MenHocTH, 14.12.2017 B 18:30 gocraBineHa Opuramgoi
ckopoit MemuuuHckoi momomu(CMII) B MAY I'Kb
Ne4( Heripoxupypruueckoro otaeneHuss Ne2 c kamo-
0aMu Ha roJOBOKpYKEHHE, OHEMEHHE B HOT'aX; B TeYe-
HUE JTHSI OHEMEHHE TTOSIBIIIOCH BO BCEM Telle, BOSHUKIIA
roJioBHasi 00JIb, TOITHOTA, FOJIOBOKPYKEHHE, IBOCHUE
B TJ1a3ax.

W3 anamHe3a: N3BECTHO, YTO OEPEMEHHOCTH TEp-
Bas, Ha TUCIIAHCEPHOM y4deTe cOCTOMT ¢ 9 Henenb. Te-
YeHrne OEpEeMEHHOCTH OCIOKHIIOCH ¢ 10 Hemenn pas-
BUTHEM pPaHHETO TOKCHWKO3a, pBoTa 1Mo 10-15 pa3s B
cyTku. Haxoanmace B OTeneHNH TATOIOTUH OEpeMeH-
HOCTH B paiioHHOW OompHHIE ¢ 13.11-24.11.17 u
28.11-08.12.17 ¢ guarHo30M HEyKpOTHMas pBOTa Oe-
PEMCHHBIX. Bhinucana ¢ mON0KUTEIbHBIM 3(h(HeKToM
(nmpekpanienue pBoThl) Ha (one jeyenus. C 10 mo 18
Hepeno OepeMeHHocTH motepsuia 21 kr Beca. 11.12.17
BIIEPBBIC MOSBIJIOCH OHEMEHHE B HOTax, BO3HHUKJIIA T0-
JIOBHast OOJIb, TONTHOTA, TOJIOBOKPY)KEHHE, IBOCHHE B
rnaszax. 14.12.17 npu miaHoOBOM IpueMe Yy aKyliepa-
TMHEKOJI0Ta OBblTa OCMOTPEHA HEBPOJIOTOM, C MOJ03pe-
HUEeM Ha oOpa3oBaHHWe 3aHEW YepermHOW SIMKH ObLia
TpaHcropTapoBaHa opuranoit CMII B Helipoxupypruto
I'KB Ne40 ropoma ExarepunOypra assi anbHeiero
o0cIeI0BaHys 1 JICUCHUSL.
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IIpn nocrynnenun coctosiHue Tspxenoe. CosHa-
HHUe sicHoe, 15 6amtoB mo GCS, angekBaTHa, OPUEHTH-
poBana. KoxHbIl OKPOB (DPM3HOJIOTHYECKOH OKPACKH,
0€3 NMpPU3HAKOB HAPYILIEHUS MUKPOLMPKYJSLUH, OTe-
KOB HeT. J[pIXxaHue CroHTanHoe, aaeksatHoe. YJI 20-22
B MHUHYTY. [Ipn ayckynbTanuu — JbIXaHHE >KECTKOE,
MPOBOJIUTCS C IByX CTOPOH CUMMETPHYHO, OCIa0JICHO
B HIDKHUX OT/eNax, XpuroB HeT. AJ[ 130/80 mm.pT.CT.,
YCC 115 yn B MunHyTy. JKUBOT MSTKHH, B3AYT, yBEIU-
YeH 3a cyeT OepeMEeHHOW MAaTKH, IPH Manbnanuu 0e3-
00JIe3HEHHBIH BO BCEX OTAENAX, MEpPECTAIBTHKA BBI-
ciaymuBaeTcs Bstast. Jucnencuu Her. Beiaenenuil u3
MOJIOBBIX ITyTel HeT. MEeHUHTHaJIbHbIE CUMIITOMBI OT-
puniatenbhsl. |1 YH (. opticus) - cHmxeHne OCTPOTHI
3peaust ;o OD = OS = - 4 anrp, VIII YH
(n.vestibulocohlearis) — TIpexomsuuii mym B ymax
(6onbme cnesa) npu T AJl. IIpexozsiiee ToI0BOKpY-
eHue B MOMeHT T AJl, coxpaHsromieecs 1 B IOJIOXKe-
HHUH JIexa. [ OpH30HTaNbHBIN HUCTAarM (MelKopasma-
MINCTHI) Tpu B3DIAAe B cTopoHy, IX UH
(n.glossopharingeus), X YH (n.vagus) - peakue morep-
XMBaHUS, OCHIUIOCTh TOJIOCA, SI3BIYOK OTKJIOHEH
BIIPAaBO, CYXOCTb BO pTy. O0bEeM aKTUBHBIX IBUKCHUH
B KOHEYHOCTSIX — MOJHbIH. OOBEM MACCUBHBIX ABHKE-
HUM B KOHEYHOCTAX — MONHBINA. Tpoduka MbImm He
HapyuieHa. MBIIIEYHbI TOHYC CHUXKEH B IIPOKCUMaJIb-
HBIX OTHenax oenep.

IIpu nabopatopHoM oOcieqoBaHuu: B o00memM
aHaJM3€e KPOBU CHM)KEH reMaToKpHT (25,9%), remoriio-
oun 116 r/n, TpomOormro3 609 10*9r/n. Buoxumus
KpoBH: moBbIIIeHO conepkanue AJIT/ACT- 185/102
ME/n, rmoko3a 7,2 mMomns/n (rectaruonubii CJ1?),
MOBBIIIEH O0mwi Oummpyoun (27,5 mxmons/im). O6-
MIMHA aHATTN3 MOYH: OMIMpyOuH (2+), KeToHHI (2+), Oe-
JOK(+).

ITo OKI" puT™M cHHYCOBBIH, O€3 MPU3HAKOB HIIIE-
mun ¢ YCC 120 yx B MUHYTY, HETIONTHasI OJ0Kaga mpa-
BOM HOXKHU ITyuka ['ucca.

MPT 15 .12. T0JI0BHOrO MO3Ta — B 3aJHEMEINATD-
HBIX OTJEJIax TalaMyCOB BBISBJISIOTCSI CHMMETPUYHBIE
(bokycel rHnepuHTECUBHOTO B t2_tse u t2_tirm curnana
0e3 macc-3dekra, ¢ MOBBINICHUEM HHTCHCUBHOCTH
curnana Ha DWI, 6e3 nuamenenus curnana va ADC. 3a-
KJIIOUeHre: (oKaJbHOE CHMMETPHUYHOE ITOpaKCHHE
3aJHEMEUAIbHBIX OTIEIOB TalaMyCOB, KapTHHA Xa-
paxtepHa s sHIeanonaTin BepHuke.

VY31 opranoB OpIONIHON IOJIOCTH — 3aCTOHHBII
JKETYHBIN My3bIPb.

IIpu ocmotpe JIOP-BpauoM mocTaBieH JUATHO3:
KCEPOCTOMHSI.

Ocmotp TrTHHEkosora: OepemeHHocTh 18-19
HeJlelb, JIaHHBIX 3a yrpo3y IMpephIBaHus OepeMEeHHO-
CTH HET.

Kapauonor:  cunycoBas Taxukapaus, 110-
130yn/mMuH, HapyIIeHHE PENOIIPU3ALIMHA MHOKap/a.

OcMoTp TepameBTa: aHEMHUs JIETKOH CTEIEHH,
TPOMOOITMTO3, TEaTUT MUHUMAIILHOI CTETIEHH aKTHB-
HOCTH HEyTOYHEHHBIH, TUCKIHE3HUS KETICBBIBOISIINX
MyTEu.

Kimmangeckuit nquarno3: 18 Hemenb OepeMeHHO-
cTH, ocTpas >Huedaronarus Bepauke ¢ rpyOsIMu rina-
30/IBUTATENIbHBIMU  HApPYHICHUAMH, MO3)KEYKOBOM

aTakcueil ¢ HapymeHneM (GyHKIMU X0Ob0BI U perpec-
CHpPOBaBIIUM TIpPyOBIM TETpamape3oM BCIEICTBHE
PBOTBHI OEpEMEHHBIX, I'€CTALlMOHHBIN CaxapHbIi Iua-
Oer. KoHCHMIIMYMOM NIPUHSTO pElIeHHE O MPOBEISHUN
MaTOr€HETHYECKOTO JICYEHUS, NMPU OTCYTCTBHU d(-
(exTa — npepbiBaHie OEPEMEHHOCTH 110 MEUIITHCKUM
MIOKa3aHMSM.

Jleuenune B PAO: omenpazon 20 mr 2p/neHp, Kek-
caH 40 mr /K, THamuHa XJopux 150 mr B/B.

20.12.2017 Obla IepeBeicHa B HEBPOJIOTHIECKOE
otnenenue Ne2. [IponomkeHo JieueHue pacTBOPOM TH-
amuHa 250 mr + Hatpust xamopug 0,9 % - 100mi B/B ka-
MenpHO 5 Hel, 3ateM TuamuHa xjopua 100 mr B/m 3
pasa B fieHb, kiiekcaH 0,4 1/k BeuepoM 7 THEH, pacTBOP
MgS04 25%-10,0 + NaCl 0,9% 250mi1 B/B KameabHO 5
JIHEeW. bbul OTMEUEH NOCTENEeHHBIM perpecc HeBpPOJIo-
TMYECKOH CUMIITOMATHKU B BUJI€ YMEHbBIIEHUS cllabo-
CTH, BOCCTAQHOBIJICHHS JIBUTATEJIbHOW aKTHBHOCTH.
28.12.2017 BrIUCaHAa C yIy4IIEHHEM, B yIOBIETBOPH-
TEJIFHOM COCTOSTHHH, C TIpOTpeccHupylomeil 6epeMen-
HOCTBIO.

PesynbTaThl aHATM30B TIPH BIITHUCKE:

OAK - Temormoomn 120 1/m, IEHKOLMTHI
8,6%¥10(9)/n, spurpouutsr 4,07, tpombormute 3006,
COD 14

OAM - 6enok OTp, JIEHKOLUTHI OTP, KETOHOBBIE
Tena oTp

b/x xposu — AJIT/ACT 77,2/52,4 En/n (cHIDKEHHE
B JIMHAMHUKE), TITE0K03a 4,54 MMOITb/71, Ounupyous 20,9
MKMOJIB/JI.

PexoMeHanmy mpu BBITIHCKE:

1) HaGntoneHue HEBPOJIOTa IO MECTY JKUTEIlb-
CTBa

2) HabmromeHue rHHEKOIOra IO MECTY JKUTEIb-
CTBa

3) MuibramMmma KOMOO3UTYM 1o 1 gpake 3 pasa
B CYTKH

4) HormreHre KOMIIPECCHOHHOTO TPUKOTAXKA.

5) Koutpons AJl

6) Koncynbraiust B O6GIaCTHOM MEPUHATATIBHOM
LIEHTPE B IJIAHOBOM MOPSJIKE

7) MHcknroueHue OBICTPBIX YIJICBOIOB (IHeTa
Ne9), KOHTPOIb TIIMKEMUH

Pogns! npousommu B 38 Henmenb, caMOCTOSTENb-
Hele. PebeHok npu poxxaennn maccoit 2600,0r., B yo-
BJIETBOPHUTEIFHOM COCTOSIHHH Y€pe3 MOJITOa €ro pas-
BUTHE COOTBETCTBOBaJIO Bo3pacTy. Uepe3 6 mecsien
IIPU OIICHKE HEBPOJOTMYECKOr0 CTaTyca MalHeHTKH
OTKJIOHEHHUH HE BBISBIICHO.

3akitouenue: JlepuuT MUKPOHYTPUEHTOB U BHU-
TaMHHOB, XapaKTePHbIH JIsl MUTaHHS COBPEMEHHOIO
4eJI0BeKa, 0c000¢C 3HAUCHHE TPHOOPETACT BO BpeMs Oe-
peMeHHOCTH. PBOTAa OEpeMEHHBIX, YacTO OCIIOKHSIO-
asi paHHUE CPOKH, ITPH BBIPAKECHHOM M JITUTEILHOM
e TeYeHUM NMPHUBOJIUT K METabOJIMYECKUM pPacCTpOi-
CTBaM, B TOM UHCJIE, C HEBPOJIOTHIECKUMH TPOSIBIICHH-
SIMU.

[Tpn upe3mepHOii pBOTE OEPEMEHHBIX, OUEBHIHO,
clleyeT peKOMEHI0BaTh MPO(HIaKTHUECKOe Ha3HAYe-
Hue TramuHa (But. B1); B mpukaze Ne572H Munwncrep-
cTBa 31paBooxpaHeHus Poccuiickoit ®Denepaiuu
«...TIOPSAAOK OKAa3aHUS MEAULIMHCKON TIOMOIIIH 110 TTPO-
(W0 «aKyIIepcTBO U TUHEKOJIOTHS ...», 2012r. ecTh
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yKa3aHusl Ha NPUMEHEHHWE NpPU JaHHOW MaTOJIOTHU
TOJIBKO MTUPHUIOKCHHA THAPOXIopuaa(BUT.B6).

B ciiyyae BO3HMKHOBEHHs NpU PBOTE OepeMeH-
HBIX [1a30/IBUTaTeJIbHBIX HApYLICHUH, HUCTarMa, aTak-
CHH, ICUXUYECKUX U3MEHEHHI 1 CIa00CTH B KOHEYHO-
CTSIX HEOOXOJMMO PacCMOTPETh BO3MOXKHOCTH Pa3BH-
tist  9Huedanmonarnn  Bepuuke,  TpeOyromien
HEMEJICHHOTO ATHOINATOT€HETHYECKOTO JICUCHHUS ISt
NpoGUIAKTHKE HEOOPATUMBIX M3MEHEHHH TOJIOBHOI'O
Mo3ra.
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Abstract

Poccuiickoii akademuu nayx, e. Mockea

The article describes in detail the concepts of protopathic and epicritical sensitivity. By examples of experi-
ments with animals, the mechanisms of transmission and development of pain in the body are explained. The
components of the pain syndrome and the phased formation of pain in the animal body are presented.

AHHOTAIUSA

B craTtpe moapoOHO OMUCaHBI MOHATHS MPOTONATHYECKON M SMUKPUTHIECKONW YyBCTBUTENbHOCTH. Ha mpu-
Mepax OIBITOB C )KHBOTHBIMH, OOBSICHEHBI MEXaHI3MBbI IIepelaun M pa3BUTHA 00su B opranuzme. [IpeacraBieHsl
KOMITOHEHTHI O0JICBOTO CHHIIPOMA M IIO3TATHOE ()OPMUPOBAHUE OOJIEBBIX OLIYIIEHUH B )KUBOTHOM OpraHU3ME.

Keywords: protopathic sensitivity, epicritical sensitivity, double pain, tactile receptors, hyperpathy, alpha
rhythm, visual tubercles, the process of inhibition of impulses.
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Kiro4eBble cjI0Ba: MPOTOMATHYECKAsT YyBCTBUTENBHOCTh, SMUKPUTHYECKAs] YyBCTBUTEIBHOCTD, JBOWHAS
00J1b, TAKTUIIBHBIE PEIIETITOPHI, THIIEPIIATHSL, allb(ha-PUTM, 3pUTEIBHBIE OYTPHI, TPOIIECC TOPMOKEHHS HMITYIHCOB.

Paznauuns u MHOFOO6pa3HblZ IMPUYKNHBI, BbI3bIBA-
toriye 001b. Pa3sHbIME MyTSMH ITOCTYIIAET B LIEHTPAJIb-
HYIO HEpBHYIO cucreMmy OoneBas mHdopmanus. [Ipu-
pona obecrieunia OpraHu3My MaKCHMAJIbHYIO HaJexk-
HOCTH 00JIeBO# cucTeMbl. JIMHUA mepeaayn UMIybca
6oy HEOOBIUAMHO CIIOKHA M IPOXOAUT IENyI0 CETh
MIPOMEXYTOUHBIX CTAHIMI M MOACTAHIMH, COPTUPYIO-
OIUX U MepepadaThIBAIOIINX OCTYAIOMINE CUIHABI.
®opmupoBaHre 0ONEBOrO OIIYIICHUS] HAYWHACTCS B
peLenTopax 1 3aKaHIMBaeTCs B HEIPOHAaX KOPBI TOJIOB-
HOTO MO3ra.

Panee Mbl YK€ BUAECIH, YTO IOMUMO HEPBHEIX, CYy-
MECTBYIOT T'YMOPAJIbHBIE U XUMHUYCCKHUEC MCXaHHU3MbI
6oy, OOpa3oBaHKe M HAaKOIIEHHE OOJETBOPHBIX Be-
IIECTB B TKAaHEBOW JKHUAKOCTH, OKPY>KaloOIEH peler-
TOp, OIHA U3 HAYaJIbHBIX CTAaJHH, NPEAINICCTBYIOIINX
GoseBoMy omrymeHuo. Hamie co3HaHWe BOCIPUHH-
MaeT ero KOMIUIEKCHO M paclieHNBAaeT KaK eIuHOe, He
MOJyIaloIIeecs PAcHICIUICHHIO IIEIOCTHOE TYBCTBO.
Kopa romoBHOro Mo3ra MHTErpupyeT, T. €. 00beau-
HSIET, MHOTOYHCIICHHBIE CUTHAJIBI O (PU3HOIOTHUECKUX
¥ OMOXMMHYECKHX MTPOIIECCAX, COBEPIIAIOIINXCS B OP-
raHU3Me M BBI3BIBAIOIINX B CBOCH COBOKYITHOCTH OOJIb.
[Tpouecchl 3TH MOXHO TPOAHAIM3UPOBATh U Paslio-
JKMThb Ha COCTaBHBIE DJIEMEHTHI. AHAIM3 HX TPYACH,
cuHTe3 emle TpyaHee. Ho Bce ke Mbl monpobyeM paszo-
Opatbcsi B 1lenu COOBITHH, COBEPIIAIONINXCS B Opra-
HHU3Me, KOI/la Ha Hero oOpyIINBAeTCsl CBEPXCHIIBHOE,
Ype3MepHOe BO3JCHCTBHE BOCIIPUHMMAEeMOE HEPBHON
CHCTEMOM Kak 00JIeBO€E OIIyIIECHHE.

I[IporonaTuyeckass W INMUKPUTHYECKAS] YyB-
CTBHTEJIBHOCTH

B Hauyane mnpouuioro CTONETHS AHMVIMHCKUAN
HeBpOIATOJIOT ['3/1 MPeoNoXKuiI, 4TO O0JIeBbIE HEPB-
HBI€ BOJIOKHA, HIYIINE OT KOXKHU B LIEHTPAIbHYIO HEPB-
HYIO CHCTEMY, HECYT OLIYILEHUsI pa3HOTO XapakTepa u
OTTEHKA.

Crnenyer ykas3aTb, uTO 3a70aro ao Iana, eme B
1865 rony, npodeccop MeTUIMHCKONH XUMUH B U (QH-
3ukn KazaHckoro yHuBepcuTeTa JBaJIlaTHCEMHIICT-
HuUl Anekcanap SkoBneBud JlaHuneBCKUU B 3HAYM-
TEJIFHOHM CTENEeHH MPEIBOCXUTHI €To Teopuio. M3yydas
pediekcel Ha oO0e3rNaBieHHON JsTymke, [lanmies-
CKHH 3aMETWJI, YTO pPa3fApakeHHUE KOXKH BBI3BIBACT y
Hee Ba peduiekca. B mepBbie CeKyH/IbI ITOCIIE HaOXKe-
HUSl BaTKH, CMOYEHHOW KHUCIJIOTOM, JISATYIIKa CTUOAeT
naJabIlbl. 9710 6BICTpaH, IIOYTHU MI'HOBCHHAA CUTHAJIN3a-
1pst. JIuie Bo BTOpPYIO ouepelib, Yepe3 OlnpeIesIeHHbIN
MPOMEXYTOK BPEMEHHW, HACTylaeT IOATSATMBaHUE
narku. [lepBeiii peduexc aHWIeBCKUH Ha3Banl «pe-
(hi1excoM IPHUKOCHOBEHUS», BTOPOH — «CTPACTHBIM pe-
(irexcom». Yoke TOTr/Ia OH BBICKa3ajl MpPEAIIOI0KEHHE,
YTO OJIHHM U T€ € Pa3[ApaskeHUs MMepefaroTcs B HEPB-
HYIO CUCTEMY I10 pa3HbIM Iy TsM. [1]

B Teuenne psga mer ['sg uzydan GoneByro dyB-
CTBHUTENILHOCTh Y CBOMX MHOTOUYHMCIICHHBIX ITAI[IEHTOB
1 Bce OoipIre u 6ombiie yoexaancs B TOM, 9TO CyIIe-
CTBYET /IBOiiHas OoneBas curnanusanus. Ho 6onpHEIe,
KOTOpPBIX MccienoBai 1’31, naneko He Bceraa ObLTH 3a-
HMHTEPECOBAHbI B IMPABUJIBHOM JWAarHo3€¢; BO MHOTI'UX

ClTyyasix TaKoe MCCIeIoBaHue ObIIO CBSI3aHO C IToTepei
3apaboTKa, EPEBOJIOK HA APYTYI0 PaboOTy, SIKCHEPTH-
300 TpyaocmocoOHOCTH U T. 1. HakoHem, naieko He
KaXIbIil yMEET paccKas3aTh O CBOMX OLIYIIECHHSX, ObITh
OecnpuCTPaCTHBIM CBHJETENIEM TOTO, YTO MPOUCXOAUT
B €0 OpraHm3Me.

Torma I'>n pemmi MOCTaBUTH HKCIEPUMEHT Ha
cebe camoM. OH TPEUTOKIIT XHPYypraM IepepesaTth y
HEro 4YyBCTBUTEJIBbHBIH HEPB, pPACIIOJIOXKEHHBI Ha
Hapy>KHOW TOBEPXHOCTH IPEAIUICYbs. DTa Olepanus
OpuTa mpousBeaeHa 25 ampenst 1903 roga. Heps Obut
repepe3ad U TOTYAC K€ CUIUT TOHKOM HIEIKOBON HU-
Th10. COBEPIIEHHO €CTECTBEHHO, YTO O0JIACTb KOXKH,
KOTOpasl TocklIaga 110 3TOMY HEpBY CBOM CHTHAJIbI B
LEHTPAIbHYIO HEPBHYIO CHCTEMY, JIMIINIACH CBS3U U
nepecrajia pearupoBaTh Ha BHEIIHHE pPa3IpakEeHHS.
Hactynmma motepst 001eBOil  YyBCTBHUTEIHHOCTH.
OnpeneneHHslii, CTPOro O4EpUYEHHBIA y4acTOK KOXKH
mepecTal OTBEYaTh Ha pa3npaxkeHus. [lepemada omry-
IICHNSI OT KOXKHBIX PEIeNTOPOB B HEPBHBIE KIIETKH
CIIMHHOTO W TOJIOBHOIO MO3ra OblTa OJIOKHMpOBaHA.
Mexay KOHIIaMH Hepepe3aHHOr0 HepBa HaXOIWIACh
LIEJIKOBasl HUTh, KOTOPAsi, KAK M3BECTHO, JIMIIICHA BO3-
MOYKHOCTH Iepe/IaBaTh pa3apaskeHusl.

HOCTCHCHHO, O4YCHb MCIJICHHO, B TCUCHHUC MHO-
THX HEJENb Y MECSIEB BOCCTAHABIMBAIACH ITPOBOJIH-
MOCTb HepBa. 1 oTnesnbHBIE CUTHAIBI, TOCTYIAIOIINE
U3 PELeNnTOpPOB, HaYaIX MPOPHIBATHCS B LIEHTPAILHYIO
HEpPBHYIO CHCTEMY, BBI3bIBAs B €€ KJIETKax crienuduie-
ckue OOJeBbIE OIYIICHUS.

UYepes 8 - 10 venens mocne onepannu [ 37, obHa-
PYXKXHII COBEpIICHHO CBOeOOpa3HOE ¥ JOBOJIEHO
HEOXKUJAHHOE sIBJIEHUE, JIETKUil yKOJI B HEAABHO €IlIe
coBceM 0e3001Ie3HEHHYI0 00JacTh CTal BBI3BIBATH Y
HET0 4YYyBCTBO My‘IHTeHI)HOFI, MOYTH HEBBIHOCUMOMN
6omu. Kaxneiit pa3, korga octpue OyJaBKH Kacajloch
Kakux-J1nbo 0co00 YyBCTBUTENBHBIX TOYEK, [37 He
MOT yzepxarbcs oT Kpuka. OH BCKakuBaJl, XBaTall 3a
PYKY CBOETO aCCHCTEHTAa, JIPOKaJl BCEM TEJIOM U JIOJIT0
HE MOT NpuiiTh B ce0s oT HecTepnuMoi Oomu. B aTom
OIIYIIEHNX ObUIa OJIHA COBEPIIEHHO HETIOHATHAS 0CO-
OCeHHOCTD - 0OJb HEMNB3sl ObUIO JIOKAINW30BaTh, T. €.
HEJb3sI OBLIO TOYHO YCTAHOBUTH, OTKYIa OHA HUET, T/Ie
pacrionokeHa HCXoqHas 0oeBas TOUKa, OTKy/la HadH-
HaeTcs U KyJa pacrpocTpaHseTcs 00Ib.

XKecrokue 00 BO3HUKAIM MPHU JIETKOM YKOJIE,
Ipyu HE3HAYUTCIIBHOM OXJIAXKICHUU W COTPEBAHUU
OIPEJIENICHHBIX YYaCTKOB KOKHU. JTO OOJIEBOE OIIyIIe-
HUE, TMOSIBIISIONIEECs] MPU BOCCTAHOBJICHUH TPOBOIM-
MOCTH B HepBe, ['9/1 Ha3Basl «IIPOTONATHYECKOI UyB-
CTBHUTEJILHOCTHION. [1o7 3TUM Ha3BaHMEM MOXKHO ITO-
HUMaTh IIEPBUYHYIO, OCHOBHYIO, B JJOCTATOYHON Mepe
rpyOyI0 4yBCTBUTEIBHOCTh. B Hell HeT TOHKOCTH M
cnenu(pUIHOCTH, OHA HE Pa3lIN4aeT OTACIBHBIX paz-
Jpa)KCHHUH, HE TaeT TOYHOTO, CBSI3aHHOTO C OTIPEIeIICH-
HBIM y9acTKOM BocmupusaTii. OHa He JIOKaJM30BaHA.
HepBHble BONOKHA, MO KOTOPBIM MPOTOIATHYECKAs
YyBCTBUTEIBHOCTh JOCTHUTACT HEHTPAIFHONW HEPBHOU
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CHCTEMBI, IIePEIar0T TOJIBKO IpyOsIe OOJIeBBIe pa3apa-
JKEHUsI, HalpUMep YKOJBI, IMUIKH, PE3KHEe TeMIepa-
TypHbIE KoJieOaHus H T. 1.

B mpouecce »BoMOLUM MPOTONATHYECKass 4YyB-
CTBUTCJIbHOCTD MOABUJIACH HA CAMBIX paHHUX CTAAUAX
pa3BUTHS KUBOTHOTO OpraHu3Ma. OTo Obula NMPUMH-
TUBHAas, 1aJIEKO HE COBEPIIEHHAs] CUTHAJI3aNKs, KOTO-
poii pacrojaraja HpUpoJa MHOTO MHJUIMOHOB JIET
Hazax. Ilpm KaXIoM MEXaHHYECKOM pas3IpakeHHH
KO>KHOT'O ITOKPOBA - yaape, ymunoe, HaJeHud - U3 nepH-
(hepuUeCcKNX PELEeNTOPOB IMOCTYNal B IEHTPAIBHYIO
HEPBHYIO CHUCTEMY CWJIBHBIA OoneBoi mmIrynsc. OH
ObUT CHTHAJIOM OINACHOCTH, NMPU3HAKOM HapyLICHHOH
LEJIOCTHOCTH 000JIOUKH B KOTOPYIO OBLIO 3aKIIFOUEHO
TEJNO NPUMUTHBHOIO CYIIECTBA, BIIEPBBIE OIIYINAB-
11ero 60Jb.

[Ipoxonunu Bexka u ThIcsiueneTusi. CoBeplueH-
CTBOBAJICSI J)KUBOTHBIM OpraHu3M. Bo3HuKamu HOBbIE
BU/IBI JKMBBIX CyIIecTB. M Hapsay ¢ mpoTonaTnieckoin
YyBCTBHUTEIHHOCTHIO HAdaJl pa3BUBATHCS APYTOH BHI
Oosilee TOHKOM YyBCTBHUTEIBHOCTH, TaK Ha3bIBAEMOI
YyBCTBHUTEIBHOCTH SIMHUKPUTHIECKOH.

B ombite I'3pa snukputHyeckass 4yBCTBUTENb-
HOCTb Hayaja HOSBJIATHCSA TOJIBKO Yepe3 MONTopa - 1Ba
roja mnocie nepepe3ku Heppa. K atomy Bpemenu I'ha
Havall pa3iuyarh cia0ble IPUKOCHOBEHHS, HEOOIbIINE
KoJieOaHMsI TeMITepaTypbl B mnpenenax 3 - 4°C, He3Ha-
YUTCJIbHBIC pa3apaKCHUA KI/ICTO‘IKOﬁ, BOJIOKHOM, Bart-
HBIM TaMrtoHOM. OH y’k€ MOT TOYHO OIIPENEIUTh, OT-
Kylla MJET OUIyIIEHHWE, YMEN €ro JIOKaIn30BaTh. 3a-
KpBIB TJa3a, ['5] TOYHO yKa3bIBaj, B KaKOH TOYKe
HaHECIM YKOJI, TJie OH OLIyInaeT 0ojb, a I/e JErKoe
NPUKOCHOBEHHE. BripoueM, momHoe BOCCTaHOBIICHHE
HACTYITHJIO TOJIBKO YEpE3 ISTh JIET.

Ecmu Baymateces B Teoputo ['haa, cpa3zy obHapy-
JKHUTCSI, 9TO OHA OJIM3KO CONPHKACAETCSI C COBPEMEH-
HBIMH TIPEJICTaBICHUSIMU O «IBOHHON Oonm». Bee co-
MHCHHUA W BO3PaXCHUA, BOSHUKIIHUC B JUCKYCCHU I10
MOBOJY «JBOMHOI 0OJNN», MOTYT OBITh OTHECEHBI U K
teopuu ['37a. [2]

®uszunonoru B CCCP cunranu, 4T0 y HOpManbHOTO
3JI0POBOTO YeJoBeKa 00a BU/ia YyBCTBUTEIBHOCTH J10-
MOJHAIOT ApYT JIpyra. B To Bpems kak mporomarnde-
CKasl YyBCTBHUTEIIFHOCTb CHUTHAJIM3UPYET O paspylIH-
TEJIFHOM BO3/ICHCTBUM, a SMUKPUTHUYECKAsT HECKOIBKO
CMSTYaeT, TOPMO3HUT TpyOoe, MyduTeIbHOEe 00JeBOE
OIIYIIEHHE, JAET BO3MOKHOCTh TOYHO ONPEEIUTh €T0
JOKaNM3anuo. B TOT MOMEHT, KOTaa OJHOBPEMEHHO
BO30YKIAIOTCsI BOJIOKHA, 00JIaIaf0IIKe IpoTonaTuye-
CKOM M 3MHUKPUTHYECKON UyBCTBUTEIBHOCTHIO, BO3HU-
KaeT 0oJieBOE OLIYIICHHE, Pe3KO OTIMYaIoIIeecs OT
nporonaTuyeckoro. OHO JIOKaJIM30BaHO, T. €. MPOYHO
CBSI3aHO C TOUKOM, B KOTOPOil Bo3HMKIJIO. OHO HE HOCUT
pacruibiBuaroro, nudQy3HOro xapaxkrepa M OLIyIla-
ercs 10 TexX Mop, HOoKa JUINTCS pasapaxeHune. Kax
TOJIBKO 3aKaHYMBAJIOCH Pa3ApaskeHne, ucuesana Oob.

B Hacrosmmee BpeMsi MOXHO CUMTATh IOKa3aH-
HBIM, 9TO MMIIYJIbCHI, IOCTYMAIOIINE OT TAaKTHIBHBIX
peLenTopoB, BOCHPHHMUMAIOUIMX INPUKOCHOBEHHE,
CMSTYAIOT U 0CHA0NAIOT YyBCTBO Ooimm. Ecnm y xomku
nepepes3aTb HEPBHBIC ITyTH, IIEPEJAOINE B LICHTPAIb-
HYI0 HEPBHYIO CHCTEMY YYyBCTBO INPHKOCHOBEHHS U

JIABIICHUS, KMBOTHOE Cpa3y MEPECTacT OPUEHTUPO-
BaThCS B CBOMX 00JIEBBIX omymieHnsx. Eciu mompo6o-
BaTh CXKaTh XBOCT KOUIKH, TO Pa3IpakKeHUE KOMYUKO-
BBIX HEPBOB BBI30BET Cpa3y pe3Koe 00JIeBOE OLIyIle-
Hue. Komika cpa3y moBopaduBaeT TOJIOBY K XBOCTY U
IIBITAETCSI OCBOOOANTH €T0 OT CKMMAIOLIETO MPeaAMeTa.
Ho coBceM uHaue BezieT cebs *KUBOTHOE, Y KOTOPOIO
Oyarojapsi mepepe3ke HEpBHBIX IyT€H OTCYTCTBYET
YyBCTBO NPHKOCHOBEHHs. JTa KOIIKAa OTYAasSHHO KpH-
YHT, PBETCS U3 PYK, [ApaIaeTcsi, HO He TOBOPauNBAET
TOJIOBBI K MeCTy pazapakenns. OHa He 3HaeT, OTKya
uzeT 60J1b, U HE B COCTOSIHUM €€ JIOKaTN30BaTh.

OmnbiTel 3112 TOKa3aIH, YTO TONBKO TAPMOHUYHOE
COYETaHUE NIPOTONATUYECKON U SIMUKPUTUYECKON YyB-
CTBUTCIIBHOCTU Na€T BO3MOXKHOCTDH IIPaBUJILHO pe€aru-
pOBaTh Ha pazapaXkeHHe, UayIiee OT BHEIIHUX MTOKPO-
BOB. OHO MO3BOJISET YEJIOBEKY OCMBICIUTH TO, YTO
IIPOUCXOUT BO BHEUIHEH Cpefie U YTO B JaHHYIO MHU-
HYTY BBI3BIBAET y HEr0 HENPHUATHOE WM OOJIe3HEHHOE
OIIyIICHHE.

AHaNOTHYHbIE OTBITHI C Iepepe3Kol KOKHBIX He-
PBOB OBIIIM TIOCTaBJICHHI U HA cobakax. OKa3aaock, 9To
B HAQ4aJIbHOW CTAaIUU BOCCTAHOBJIEHUS HEPBHOU IIPOBO-
JMMOCTH co0aKa OTBEYaeT Ha MajeiInee pa3apakeHne
OTJECpPTrUBaHUEM JIalbl, BU3TOM M TPOMKHM JlaeM. Ta-
KM 00pa3oM, MpoToNnaTHYecKas rpyrnmna 4yBCTBUTENb-
HBIX HEpPBHBIX BOJOKOH IIepelaeT B IIEHTPAJIbHYIO
HEPBHYIO CHCTEMY OILyIIeHHE OOJI U TeMIIepaTypHOe
yyBcTBO (HIke 26°C u Boime 37°C). B To ke Bpewms,
MO 3MUKPUTHYECKUM HEPBHBIX BOJOKHAM IOCTYMAIOT
CUTHAIbI, BBI3BAHHBIE IPUKOCHOBEHUEM MU U3MEHE-
HUSIMH TeMIepaTypsl B mpeaenax 26° - 37°C.

BonpmmHCTBO BHYTPEHHHUX OPraHoB 001a1aeT of-
HOM JMIIb MPOTONAaTHYECKON YYyBCTBUTEIBHOCTHIO.
Ecnu HamaBuTh Ha 53BY JKENyIKa WIM Ha OOJIBHYIO
TOYKY, MTHOBEHHO BO3HHKAET PE3KOE O0JIEBOE OIIyIIe-
Hue. Ero MecronosioxeHHE JIETKO OINpENeInTh, U
Bpayu OXOTHO MOJIB3YKOTCA METOAOM MPOUIYyNbIBAHUA
00JIEBBIX TOUEK. DTO OOBSCHSIETCS TEM, YTO K MPOTOTA-
TUYECKOH YYBCTBUTEIBHOCTH BHYTPEHHUX OpPraHOB
MPUCOETUHSIETCS SMUKPUTUYECKAs YyBCTBUTEIBHOCTh
KOXHBIX TIOKPOBOB, uepe3 KOTOpbIe MPOU3BOIAUTCS
Ha/IaBIMBaHNE WM TIPOIIYNBIBAaHHE OOJBHOTO XKe-
JTyJKa, IOYKH, neyeH: U T.4. OnHako, Mo CBOEMY Xa-
paktepy 3TH 0OJeBbIe OLIYIIECHHS PE3KO OTIMYAIOTCS
OT MYYHTENIbHBIX, TPYAHOJOKAIN3YEMBIX OONel mpHu
MOYEYHOH KOJIHMKE, SI3BE KEIyAKa U JBCHAAIATHIIEPCT-
HOW KUIIIKH WK TIPUCTYTIE KEITTHOKAMEHHOM OOJIe3HH.

I/IMHyHBCI:-I, BO3HUKAIOIIHUE TIPU HaJaBJIMBaHUH
najgblaMy UKW UHCTPYMCHTAMU Ha KOXY WJIU Ha 60.]'[])-
HOH Opras, MOCTYNAalT B HEPBHYIO CUCTEMY IO 4yB-
CTBUTEJILHBIM BOJIOKHAM 4epe3 3aJHUE CIUHHOMO3IO-
BbI€ KOPEIIKH, B TO BpeMsi Kak OoJiee TOHKHE pa3zpa-
JKeHUSI, BBI3BAHHBIE OOJIE3HBIO, pa3pylICHHEM TKaHU
WM BOCHAJICHWEM, MEPENAaloTCs B CIIMHHOW U TOJOB-
HOW MO3T MO BOJOKHAM CUMIATHYECKON M OTYACTH Ma-
pacuMmmaTHyecko cucteMbl. OHH U POXIAIOT CaMo-
CTOSITETIbHBIC, WHOTIA COBEPIICHHO HEBBIHOCHMBIC
6011 BO BHYTPEHHHX OpraHax.

B mocnemHue roabl yAanaoch YCTaHOBUTB, YTO
SMUKPUTHYECKAas U TPOTONATHYECKAs YyBCTBUTENb-
HOCTb UMEIOT CBOM COOCTBEHHBIE IIyTH IPOX0XKICHUS
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B LICHTPAJIbHYIO HEPBHYIO cCUCTEMY. [0 TOICTBIM HEPB-
HbIM BOJIOKHaM THHa A U B mepematorcs OBICTpBIE,
SHUKPUTUYECKHUE HMIYJIBCHI, IO TOHKHUM BOJIOKHAM
tuna C — MeJJIeHHbIe, IpoTonarnyeckue. Takum oopa-
30M, HEpBHas CHCTeMa IOJy4yaeT B MEPBYIO Odepenb
nH(pOopMannIo 0 NIPUKOCHOBEHHUH U JaBJICHUH, K KOTO-
PO JHIIb BO BTOPYIO OYepeib MPUCOETNHSIOTCS OoJie-
BbIE CUTHAJIBL.

Pa3nu4HEl ¥ KOHEYHBIE CTAIUU STUKPUTHIECKOTO
¥ TIPOTOIaTHYECKOTO OoJsieBoro omrymeHus. LlenTpom
SHUKPUTUYECKON YyBCTBUTEIBHOCTU SBIISIETCS KOpa
TOJIOBHOTO MO3Ta, a MPOTONATUIECKON — 3PUTENBHBIE
Oyrpbl. VIMEHHO B KOpE TOJIOBHOTO MO3Ta POXKIAFOTCS
CMSATYaroIue, yCIoKauBaromue 00k UMITYJIBCHI, TIPH
OTCYTCTBUH KOTOPBIX CaMoe Jierkoe 0oJieBoe paszpa-
JKEHHUE MPEBPAIIAETCsl B CTOHKYIO HECTEPIIUMYIO 0OJIb.

B xnnHUKe HEPBHBIX O0JIe3HEN HaM HEpPEIKO MPH-
XOAMJIOCH HAOI01aTh TOSIBIICHHE TaK HA3bIBAEMBIX I'H-
NepraTuueckuX OOJEBBIX YYacTKOB Ha MOBEPXHOCTH
KOXH. Marneiinee MpUKOCHOBEHHE K THM y4YacTKaM
BBI3BIBACT JKECTOKYIO JUTUTENbHYIO O0mb. ['umepnarns
OTIINYAeTCA OT OOBIYHOW TOBEIMICHHON OOJIEBOW UyB-
CTBUTEIBHOCTH. MBI Ha3bIBAEM THMIIEPIATHAMH YpE3-
BBIYaWHO CJIOKHBIE MyUHUTENIbHBIE OOJIEBBIE COCTOSHHUS,
HMMEIOLIUE BBIPAKEHHBIM TPOTOMATUYECKUN XapaKTEP.
OHH COIPOBOXKAAIOTCS TSKETBIMU IMOIMOHAIBEHBIMU
MEepeXUBAHUAMH, HapyLUICHUAMHU JESTEIBHOCTH Bere-
TaTUBHON HEPBHOM CUCTEMBI U PacCTPOMCTBOM IIUTa-
HUS TKaHEH.

Bonee monpoOHOe M3ydeHHMe THIlEpHaTHil MMOKa-
3aJI0, YTO OHU BO3HHUKAIOT B PE3YJIbTaTE BHICBOOOXKIE-
HUS HU3IINX, OoJiee ApeBHUX M OoJiee MPUMUTHBHBIX
HEPBHBIX HEHTPOB U3-110J TOPMO3SIILETO U PETYIHPYIO-
HIETO BIMSHUS BBICHIMX OTAENOB HEPBHON CHCTEMBI.
HMeHHO IpH runepnaTusx NpoTONnaTHIeCcKas IyBCTBH-
TENBHOCTb BBIXOAMT HM3-TIOJI BIUSHHS 1yBCTBHTEIBHO-
CTH 3MUKPUTUYECKOM.

Xortg runotesa ['51a nmonmyyuna mupoKoe pacipo-
CTpaHECHHE U JI0 CHX IOP MHOTHE HCCIIE0BATENN PHU-
3HAIOT €€ HeNOTPeluMOCTb, BCE ke HEOJHOKPAaTHO B
POCCHICKON ¥ 3apyOeXHOW JHTepaType MOSBISUINCH
paboTHI, ONPOBEPraolINe CYIIECTBOBAHNE KaK «IBOM-
HOM Ooym», Tak M pas[enbHOM MPOTONATHYECKOH M
SHMUKPUTUYECKON UyBCTBUTENBHOCTH. HekoTopsle uc-
CJIEJIOBATENIM CUUTAIIM U CUUTAIOT, YTO MPOTOMATHYE-
CKasl 4yBCTBHUTENBHOCTb BCELEIO HAXOAUTCA B Beae-
HHUH 3PUTEIBHBIX OyTrpoB, a SMHUKPUTHYECKAS - KOPBI
roysioBHOro Mosra. Hemeukuii HeBpomnarosor ®@epcrep
pa3iyuaeT «4yBCTBO OOJIM», KOTOPOE OH OTHOCHUT K
MPOTONATHYECKON YYBCTBUTEIBHOCTH, U «OIIYIICHUE
60111», COOTBETCTBYIOIIEE IMUKPUTUICCKON UyBCTBH-
TenbHOCTHU [H7a.

I1. K. AHOXMH CcuMTal, 4TO My4YHTeJIbHbIE 0OJe-
BbIE OIIYILEHUs, BO3HUKAIOIIME B MPOLECCE BOCCTa-
HOBJICHHS MPOBOJUMOCTH B HEPBE, 3aBUCAT OT TOrO,
YTO CUTHANBI MAYT Cpa3y MO BCEX MPOPACTaIOIIHM
HEPBHBIM BOJOKHaM. LleHTpanbHas HepBHas cuUcTeMa
Kak OBl MOJTy4aeT 3aJII U3 MHOTOCTBOJIBHOTO PYKbsl. A
B JalbHEWIIEM, KOTJa IPOBOJAUMOCTh IIEPEPE3AHHOTO
HEPBa IMOJHOCTBIO BOCCTAHABIMBAETCS, CUTHAJIBI CJIE-
JYIOT II0 OTAEIBbHBIM M30JMPOBAHHBIM BoJIOKHaM. Ilo-
5TOMY Ha IEPBBIX dTallax IPU BOCCTAHOBICHWHU HEPBa

mpeobaanaet rpydoe BceoOreMITIONIee OIIyIeH e, KO-
TOpPOE B JabHEHIIIEM CTAHOBUTCS 0oJiee TOHKHUM, TOY-
HBIM U JIOKAJIU30BAaHHBIM.

K.M. BbIKOB Taxxe OTpHUIaeT CyIIeCTBOBAHUE aH-
TaroHM3Ma MeXIy IByMs (OpMaMH 4yBCTBUTEIBHO-
ctu. OH moJyiaraet, 4To HeNb3sl CUUTATh NPABUIEHBIM
yTBepkaeHue ['91a 0 ToOM, 4TO B HOPMAJIBHBIX YCIIO-
BUSIX KOPKOBasl JMUKPUTHYECKAsh YyBCTBUTEIBHOCTH
OKa3bIBaCT BIMSIHUE HA MPOTONATHUECKYT0. HeoOpruaii-
Hasl TIeCTPOTa U3MEHEHUH JyBCTBUTEIFHOCTH CBS3aHA
CO CIIOKHBIM B3aUMOJCHCTBHEM HEPBHBIX IIEHTPOB B
KOp€ TOJIOBHOTO MO3Ta U B 3pUTENBHBIX Oyrpax. [3]

Psan BozpakeHuil mpoTuB Teopuu I'>aa BBLABU-
HyJM aHriuickue uccnegosatenu Jlrouc, Tporrep u
JlPBUC, KOTOpBIE IPUILLIIM K BBIBOLY, YTO 3Ta TEOPHUS HE
OTBEYACT HOBBIM OKCIIEPUMCHTAJIbHBIM JJaHHBIM, ITOJTY-
yeHHbIE B cepeanHe XX Beka. OHU yCTaHOBWIH, YTO
Iocje Mepepe3Kd HepBa BOCCTAHOBICHHE YyBCTBH-
TEJIFHOCTH K NPUKOCHOBEHUIO, JAaBJIEHUIO, TEILTy, XO-
yoxy U OONM MPOUCXOIUT OJHOBpeMeHHO. Ho B me-
PHOJ BOCCTAHOBJICHHS, BHOBH 0Opa3yroIIHecs HEpB-
HEBIC BOJIOKHA, obnamaroT TTOBBITIICHHON
MIPOBOIUMOCTBIO U JIETKO Pa3ApaskaloTcs IpH U3MEHe-
HUHM XUMHYECKOTO COCTaBa M OMOJOTHYECKIX CBOMCTB
OKPY’KaIOLIEH UX TKAHEBOM KUIKOCTH.

Ha Jlonnonckom cummnozuyme 1959 rona, mocesi-
IMEHHOM HEPBHBIM MECXaHU3MaM 6OJ'II/I " 3yJa, aHTJINI-
CKHH yuYeHBIH YHUTTEPHUDK CKa3al, 4TO OH XOTeNl OBbI,
YTOOBI TEPMUHBI KIIPOTONATHYECKAS» U «IUKPUTHYE-
CKas», YyBCTBUTEJILHOCTD OBbUTH OBl HA HECKOJIBKO JIET
3a0BITHI.

U Bce e, yUUTBIBasi OrpOMHOE (PU3HUOIIOTHIECKOE
3HaueHue OONM Ayl BCeH >KM3HENESTEIFHOCTH YelIo-
BeKa W JKUBOTHBIX, TPYIOHO AOMYCTHTH, YTO B Opra-
HU3ME OTCYTCTBYIOT (DaKTOPBI, CIIOCOOHEIE PETYIHPO-
BaTh OoyeBoe omrymeHue. [Ipupona memaer Bce BO3-
MOXHO€, TOBOPUJIU B APECBHOCTU, ‘-ITO6BI JACPEBbS HE
YOHPAINCh BepXyIIKaMy B HE00. To ke MpouCXoauT
B )kMBOTHOM opranu3me. K. M. BrikoB npusen 3ameya-
TeJIbHYI0 MbICHb JlaByaswe: «MoxkHO 0e3 ycranu Boc-
XMIAThCS CUCTEMOU 00IIel CBOOOIbI, KOTOPYIO MPH-
poJa, Ka3ajoch, XOTela YCTaHOBUTb BO BCEM, UTO
UMEeT OTHOLICHHE K JKHBBIM cymiecTBaM. JlaBas nm
JKU3Hb, TPOW3BOJIbHBIEC IBWKEHHS, AKTHBHYIO CHILY,
MOTPEOHOCTH, CTPacTH, OHa HE 3allpeTHia II0JIb30-
BaTbcs nMu. OHa X0Teaa, YTOObl OHM OBLIM CBOOOIHEI
JTake 10 3II0yNoTpeOIeH s ; HO, OCTOPOXKHAS K MyApasi,
OHa TIOBCIOJTy TIOCTaBHMIIA PETYIIATOPHI, OHA 3aCTaBUIIA
MpECHIICHNE CIIe0BaTh 3a HacnaxiaeHueM. Kaxk
TOJILKO XUBOTHOE, BO30YK/IEHHOE Ka4eCTBOM HIIU Pa3-
HOOOpa3ueM SICTB, MEPENuIO TMOJIOKEHHYIO TPaHHMILY,
MOSIBJIICTCSI HECBApEHUE, KOTOPOE OJHOBPEMEHHO $IB-
JeTCs MPEeOXPAaHEHUEM U JIEKapCTBOM: OUUILEHUE,
KOTOPOE€ OHO MPOM3BOAUT, OTBPAIIEHUE, KOTOPOE OHO
CMEHSIET, BOCCTAHABIMBAET BCKOPE HOPMAIBHOE CO-
CTOSIHUE KUBOTHOTO».[4]

Ha xakmom mrary Msl BCTpedaeM IMOATBEPKIACHUE
3Toi MbIciu. Hapsiny ¢ cummatuyeckoil HEpBHOM cH-
CTEeMOH CYIIECTBYET IapacHMIIaTHUYECKas, Hapsimy C
HaJIOYEYHUKAMU U IUTOBUAHOM JKEJIE€30M, 3TO 10CTa-
TOYHO CJIOXKHBIA THIIOTATAMO-TUITOPU3APHBIA KOM-
IUIEKC, HETIOCPEICTBEHHO PETYIUPYIOIINI UX JeSITeb-
HOCTb.
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Ecnu npu HEKOTOPBIX CHIIBHBIX BO3JIEUCTBUSAX HA
opraHu3M (paHEHUs, 0KOTH, OXJIAXKICHUs, WHD)EKITNN)
nepeaHaa 107 FI/IHO(l)I/ISa YCUIICHHO BBIACIIACT CTUMY-
JIMPYIOIUH JESATEIBHOCTh KOPbI HAIIOYEYHUKOB a/ipe-
HOKOPTUKOTPOIIHBIM TOPMOH U B KPOBb HaYMHAIOT I10-
CTyHaTh KOPTHKOCTEPOHIBI (TOPMOHBI PAa3IMIHBIX
CJIOEB KOPKOBOT'O CJIOSI HAaIIOUYEYHHKOB), TOTYAC XKE B
cucreMy (U3MOJOTHUECKUX PETYIIAINI BOBJICKAIOTCS
CHUIIBI, TIOJABJISIIOIINE ACATEIFHOCTh Tumodmsa. Bos-
OyXIAloTCs ONpEeAETCHHBIE OTHCNBl TOJOBHOTO U
CIIMHHOTO MO3Ta, MePecTpanBacTCs JCSTeIbHOCTD Be-
reTaTUBHOW HEPBHOW CUCTEMBI U 3HIIOKPUHHOI'O amma-
para. Bce 3To pHBOINT K YMEHBIICHHIO CEKPELINH afl-
PEHOKOPTHKOTPOITHOTO TOPMOHa W TEM CaMbIM K
OCJIa0JICHUIO BBIICIEHHS KOPTUKOCTEPOUIOB. B cBOIO
ouepellb CHIDKEHHE YpPOBHSI KOPTHKOCTEPOUAOB B
KPOBH IPUBOJUT K YCUIICHUIO aKTUBHOCTH THITO(H3a U
BO3HHUKHOBEHUIO HOBOW IIEMHOM peaKlUu, 3aHOBO IO-
BTOPSIONICH KPYr OIHMCAHHBIX BBINIC (PH3HOIIOTHYEC-
CKHUX B3aHMOIEUCTBUIL.

Korma GomeBoe pa3apakeHHE CTUMYIHPYET Jesi-
TENBHOCTh CHMITATHYECKOTO OTJeNla BETETATUBHOU
HEPBHOM CHCTEMBI M B KPOBH PE3KO IOBBIIIAETCS CO-
JIepXKaHne aApeHaHa, HOpaApeHAINHA U APYTUX XH-
MHYECKHX BEIECTB, BEI3BIBAIOIINX BHIPAKEHHBIE CHM-
MaTU4YCCKUE pCaKIru, TO B ):[eﬁCTBHe BCTyHnacT mapa-
CUMIIaTHYECKUI OT eI, OCIAOIAIOMNI K MHOTIa BOBCE
yHI/ILITO)KaIOHII/Iﬁ IIPOSABJICHUA BBICOKOT'O CHUMIIaTU4YC-
CKOT0 TOHyca. Ha kKako#-To cTajuu B KPOBH HapsAy C
aJpEHATNHOM OOHAPYKUBAIOTCS OOJBIINE KOJIAICCTBA
MapacUMITATUIECCKOTO MEAUaTopa — AalleTHIIXOJIHHA,
HapAIY C HOPAAPEHATMHOM — TUCTAMUH B CEPOTOHHH.

Bo Bcex TkaHSX OopraHM3Ma MOXKHO OOHApYKUThH
HE TOJBKO AaIeTHIXOJIWH, HO M PACHICTUISIONINNA ero
(hepMeHT - XOIMMHACTEepa3y; TMCTAMUH CBSI3aH B €INHBIN
KOMILIEKC ¢ (DepMEHTOM IHAMHHOKCHIA30H, aJpeHa-
JIMH - ¢ peHonoKeua30#, B IPUCYTCTBHH KOTOPBIX ATH
BEIIIECTBA Pa3pyIIAIOTCS U TEPSIOT CBOI aKTHBHOCTb.
®DepMeHT KaTajlaza, PEryJIMPYIOLUINA TKaHEBOE IbIXa-
HHEe, TOPMO3UTCS aHTHKarana3od. Bo3OyxaeHue BbI-
3bIBA€T TOPMOXKEHHE, aKTHBHOCTD — ITOKOHA.

B cBoeoOpa3HBIX B3aMMOOTHOIICHUSX HAXOATCS
OKOHYAHUS TPOWHUYHOTO U OOOHSATEIIHFHOTO HEPBOB B
cim3ucToi obosouke Hoca. CrezoTedeHue, Kamiemb,
YNXaHUE, BBI3BAHHBIC XHMHYCCKAM pa3IpakeHHEM
TPOMHUYHOTO HEpBa, MOYTH MTHOBEHHO IIpEKpamia-
IOTCSI, €CITM TIOHIOXaTh KOPOUYKY XJieba, T. €. BBI3BaTh
BO30YXKIIeHIE 00OHATENBHBIX PEIeNTOPOB. 5]

Bcs xxu3Hb B 3TOM CANHCTBE ITPOTUBOIIOJIOKHO-
crei!

W Huuero HeT yAUBUTENBHOIO B TOM, YTO HApSALY
¢ TpyOO¥i, IPUMHUTHBHONW MPOTOMATHYECKOU CHUTHAIIH-
3anueli, BOSHUKIIEH MHOTO JIET Ha3aj Ha MEPBbIX CTY-
MICHSIX CYIIECTBOBAHUS JKUBBIX OPTaHH3MOB, pa3BHBa-
JIach B TIPOIIECCE IBOJIOIMH BTOPHYHAsI, O0Jiee TOHKAs,
PeTYIHPYIOMIas ¥ CMATYAIOIIAS CUCTEMA ITHKPUTHYC-
CKOM wyBcTBUTENbHOCTH. Kak ObI HU OBLITO €IMHO U 11e-
JIOCTHO 0OJIEBOE OLIYIIICHUE, BCE K€ OHO CKIIAIBIBACTCS
W3 OTHENBHBIX CBSI3aHHBIX MEXIY COOONH KOMIIOHEH-
ToB. He nckioueHo, 4To 3MUKPUTHIECKUN U TTPOTOIIA-
TUYECKUN BUABI YyBCTBUTEIBHOCTH W HPEACTABIISIOT
JIBE TPaHU eINHOTO OOJIEBOTO KOMILIEKCA.

Benp U3 pasnuuHBIX OTAENOB, UMEIOMINX AAIEKO
HE OJMHAKOBYIO (PU3HOJIOTHUECKYIO 3HAYUMOCTb, CO-
CTOMT €IMHBII HEPBHBIN alIapar, U3 pa3HbIX OPraHOB
(OpMHUPYIOTCS €JMHBIE CUCTEMBI TTHIIEBAPEHHs 1 KPO-
BoOOpauieHus. Bce 310 TOBOpUT ckopee B MOJIb3y Teo-
puu ['ana, yem npoTus Hee. Ho Hayka HaKonuia MHOTO
HOBBIX (DaKTOB, HE YKJIA/IBIBAIOIINECS B CTapble KOH-
uerun. BosmoxxHo, uro u Teopust ['51a B yeM-To ycTa-
pena, ¥ B 4eM-To TpeOyeT nepecMmorpa. TakoBa cynpda
BCEX HAy4YHBIX OTKpHITHH. Ha omHOM 3Tame oHM Ka-
JKYTCSI PEBOJIIOIMIOHHBIMH, TOYHBIMH, HE BBI3BIBAIO-
IIMMHU COMHEHUI. Ho MpUXosT HOBBIE HCCIIE0BATENN
¢ Ooiee TOHKUMH METOAAaMH HAay4YHOTO aHalIH3a, IMO-
HOBOMY OCBEILIAIOT HEPEIKO JIABHO W3BECTHBIE (DAKTHI
— M BCE, UTO Ka3aJ0Ch CTOJIb SICHBIM, 00OCHOBAHHBIM U
JIOKa3aHHBIM, OTXOJUT B UICTOPHIO HAYKH, YCTYyIIas Me-
CTO COBEpIIEHHO HEOXXHJAHHBIM  OTKPOBEHUSIM,
HETIPEBUICHHBIM TOJIKOBAHHSM M BBIBOJIAM.

Ho MbI He OyzieM mpeieBpeMEeHHO CaBaTh B ap-
XHMB HayKu Teopuio I'3ma. OHa MMeeT Kak CBOMX CTO-
POHHHKOB, TaK ¥ IPOTUBHUKOB. by rymiee nmokaxer, co-
XpaHUTCA JIM 3/0pPOBOE SAPO 3TOH TEOPHH, TOCIOA-
CTBOBABILIECH MHOTO JIET B HAaIIUX IPEACTaBICHUSIX O
(dbopmMHupoBaHUU OOJH, WM HA CMEHY €l HmpUAyT Hc-
TUHBI O0Jee BECKHE U 000CHOBaHHBIE.

KomnoneHTsI 60J1€BOro cHHAPOMA

VY3ke JaBHO OT3BYYaIH CHOPHI MEXIY IpEACTaBU-
TEISIMA KOPKOBOW M TMOJKOPKOBOW TeOpHiA OOJIH.
OrpoMHBIH AKCIEPUMEHTAIBHBI M TEOPETUYECKUN
MarepHal, HaKOIJICHHBIH B JJA00paTOpHSIX U KIIMHHUKAX,
MOKa3al, 4YTO KaXkJast TeOpHsl CO/IepkKAT KaK IPaBHIIb-
HBIE, TaK ¥ HENpaBHIbHBIE NooKeHns1. KoneuHoe 60-
JeBoe olynieHue Gopmupyercs Kak B Kope, Tak U B
MOJKOPKOBBIX 00pa30BaHMAX TONOBHOTO Mo3ra. Ho
pa3NYHBIC MO3TOBBIE CTPYKTYPBI BHOCSAT CBOM BKJIAJ,
BKJIFOUasi COOTBETCTBEHHBIE TOHBI H 00EPTOHBI B CYMMY
pasapakeHui, OILIYIICHUH, 3MOIUH, (U3HOIOrHYE-
CKHX, (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX MU TAaTOJOTMYCCKHUX IIPO-
L[ECCOB, M3 KOTOPBIX CKJIA/IBIBAETCS KOMIUIEKCHOE UYB-
CTBO 0OJIH.

MHorue uccineoBaTeNy UK Pa3HbIMU ITyTSAMH K
peleHnto Bonpoca 0 GOpMUPOBaHUK OOJICBOTO OIILY-
IIEHUS B PAa3IMYHBIX ydacTKax Mo3ra. OJIHU UCTIONB30-
BaJIM METO/T AJIEKTPUYECKOTO Pa3IpasKeHHs OTJEIBHBIX
aHcamMOJell HepBHBIX KIICTOK, IpyTue JAeHCTBOBAIN Ha
HUX XMMHYECKHMH BEIIECTBaMH. TpeThH paspymuain
HEPBHBIE CTPYKTYPBI, 9€TBEPTHIC MPEATIOTUTAIHN ITEK-
TpodHIIEdaTorpapuuecKue 3amrcH, MMATbie BBOAWINA B
OpraHu3M Ompe/ieNieHHbIe (apMaKoJIOrHIecKue nperna-
pathl 1 Ha (OHE X JISHCTBHS U3ydyaiu 00JIeBOE MOBeE-
JCHUC. B knuHMKaAX MPOBEACHBI 6eC‘II/ICHeHHBIe OKCIIC-
PHMEHTHI Ha )KHMBOTHBIX - KPBICAX, KPOJIMKAX, COOAKax,
00€e3bsiHaX, BBINOJHEHB! UCCIIEI0BAHMS Ha JIFOJISIX, U3Y-
YeHBI U onHcaHbl Oonessle cuHapoMbl. 1llarom Bepen
SIBUJIOCH IPUMEHEHHE METOJla N3y4eHus! OOJIEBBIX pe-
aKIuii, pa3paboTaHHOTO Ha Kadeape MCUXO(pH3HOIIO-
ruu [lapuxkckoro yHuBepcuteTa B cepeause XX Beka.
HanGonpmmii MHTEpeC NpenCTaBISUIN ONBITHI, B KOTO-
PBIX cOUYETaNNCh (DU3UOJIOTHYECKHUE, IIEKTPOIHIE(a-
norpapuyeckue, OMOXUMUYECKUE, HEBPOJIOTHYECKHE,
THCTOXUMHYECKHE U TUCTOJIOTMYECKUE NCCIIEIOBAHMS.
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Y4eHbIM yXe 1aBHO W3BECTHO, YTO U B 3KCIEPH-
MEHTE, U B KJIMHHUKE IIUPOKO MPUMEHSAETCS METOJ OT-
BCACHUS JJICKTPUUCCKUX NMOTCHIUAJIOB OT pa3IMYHbIX
OT/IEJIOB T0JIOBHOTO Mo3ra. [Ipu nomoinu crieruanbHON
annapaTypbl yIAeTcsi 3aperucTpupoBaTh 3JIEKTpHYE-
CKHE TOKH, BO3HUKAIOIIME B MO3Te. 3aKCh 3THX TOKOB
— BIIEKTPOIHLE(aTIOrpaMma - MPEJCTABIISET CI0XKHYIO
KPHUBYIO, OTPKAMOIIYI0 DIIEKTPUUECKYI0 aKTHBHOCTh
OTPOMHOTO YHWCIIa HEPBHBIX KieToK. Ha Heill MoxHO
BBIJICTIUTh BOJHBI Pa3JIMYHON BEIUYUHBI, YaCTOTHI U
(opmpl. Yarte Bcero 3To Tak Ha3bIBaEMBIH anbha-puTM
(8 -13 komeGanmii B CEKyHIY), KOTOPBIH MOXHO 0GHa-
PYXXUTh B KOPE M TOAKOPKOBBIX 00pa30BaHMUIX MO3Ia.
[Tpn paznu4HBIX BO3JEHWCTBUSAX HA OPraHu3M, albda-
puTM ociiabeBaeT M BeJIMYMHA PUTMUYHBIX KOJIeOaHUH
YMCHBIIACTCA. ITO0 sABJIEHUE HA3bIBAETCS peaKHHeﬁ aK-
THUBaMK TpOOYXIeHHs, JecuHXpoHu3anmu. OHO
HaOmoaeTcst Takke IpU OOJEBBIX pPa3ApaKeHUSIX U
HanOosee BHIPaKEHO N0 HUCXOAIIEMY DSy B TEMEH-
HBIX, 3aTBUIOYHBIX, BUCOYHBIX M JIOOHBIX AOJIIX MO3Ta.
Onnako peaknusi IpoOyXIeHUST He crierududHa s
Oosn, ¥ ee Hemb3sl CUMTATh OOBEKTHUBHBIM IPOSBIE-
HHEM J9yBCTBa 007TH. AHaJIOTMYHAst KApTHHA BOSHUKAET
IIPU 3PUTENBHBIX, CIIyXOBBIX, TEMIIEPATYPHBIX U JIaKe
TaKTHJIBHBIX PAa3IpaKEHUAX.

Pa3Butne TeXHUKH U QJICKTPOHUKH 3HAYUTCIILHO
pacIIMpuIIo BO3MOKHOCTH AJIeKTposHIedanorpaduye-
CKOTO HCCIICIOBaHUS JICATEIbHOCTH TOJOBHOTO U
CIIMHHOTO MO3ra. DTOMY B HEMAJIOH CTENEHH CII0CO0-
CTBOBAJIO BHE/IPEHHE B MPAKTUKY (PU3NOIOTHIECKOTO U
JlaKe KIIMHAYEeCKOTO IKCIIEPUMEHTA - METO/Ia BXKHBJIE-
HUSL DJICKTPOJZIOB B PA3IMYHbIC OTAEIBI LEHTPAITBHON
HepBHOI cucreMsl. [TouTtn B mr000# (rznonornaeckoi
nmabopaTopun yzmaercss 0e3 oco0oro Tpyaa 3amucarb
JJIEKTPUYECKYI0 AaKTHBHOCTh 3PHUTENIBHBIX OYyTpOB,
MO0YTOPbS, PETUKYISIPHON (POPMALINH, THITIIOKAMIIA,
MHUHAAJICBUIHOIO s1/pa U APYTUX OTACIOB I'OJIOBHOIO
Mo3ra.

[Ipu He3HauuTeNbHOU 0OJIH, BHI3BAHHOW CJIA0BIM
TOKOM, KOTJ[a )XHBOTHOE HAaCTOPa)KMBAETCs, HOT/AA JIe-
JIaeT MPBDKOK, U OYEeHb PEIKO yOeraer, HUKakuX 0Co-
OBIX M3MEHEHUH B JIEKTPOIHIIE(aIOrpaMMe OTMETHTh
He ynaercs. Ho cumbHas ©0ib, CONMpPOBOXKAAIONIASICS
MPBDKKOM, OErcTBOM, KPHKOM M IIONBITKOW YKYCHTh
WJIM COPBAaTh 3JIEKTPO/I, BBI3BIBAET 3HAUMTEIHLHOE U3ME-
HEHHUE JIEKTPUIECKON aKTUBHOCTH B PAa3HbIX OTAETAX
TOOBHOTO Mo3ra. OCOOEHHO OTYETIIMBO OHO BBIPA-
JKEHO B THIIIOKAMIIE, I'7I€ PETHCTPUPYIOTCSI TOKH BBICO-
KO aMIITUTYABI, C pUTMOM 6 - 7 KoJIeOaHuUil B CEKyHY.
HN3meHenne SHCKTqueCKOﬁ AKTUBHOCTHU THIIIIOKaMIIa
JUTATCS 00BIYHO 8 — 14 CEeKYH/I ¥ TIOCTETICHHO 3aTyXaeT.
O/HOBPEMEHHO B KOPE TOJIOBHOI'O MO3Tra U PETHKYJISIP-
HOW (opManyy pa3BUBaeTCsS THITUYHAS PEaKIHs Mpo-
Oyxnenus. OHAKO, HU B TOM, HU B JIDYyTOM OTJIENe
MO3Ta He y/1aeTcsi 00HApY KUTh KakKHe - TM00 crenudu-
YecKue it 00JM CIBUTH. [6]

[IprmMeHeHre OONEYTONAIOMNX BEIIECTB (MOp-
¢uH, OympeHopduH, OyTopdanHoi, KOmewH, TeOawH,
MPOM3BOJIHBIC CAMIIMIOBOM KHUCIIOTHI) B COYETAHUH C
0OJIEBBIM pa3apaKEHUEM U3MEHSIET TeueHNe (Pr3noIo-
THYECKUX PEAKLUI M XapakTep 3JeKTposHuedao-
rpaMmbl. [lon BIusHHEM MOp(HHA HCYE3ar0T [[Ba KOM-
MOHEeHTa 00JIEBOW PeakIMu: Y KPbIC — KPUK U IMOIBITKA

YKYCHUTB 3JIeKTpopl. [Ipy 3TOM, B THIIIOKaMIIe OTCYT-
CTBYIOT XapaKTE€PHbIE U3MEHEHHMS JIICKTPHUUECKON aK-
TUBHOCTH.

VY KphIC C pa3pylICHHON PETUKYJSApHOH (hopma-
LUel ucYe3aroT JApYyrue KOMIIOHEHTHI 0O0JIEBOrO IOBe-
JICHUS - HACTOPOXKEHHOCTb, IPBDKOK, O€rcTBO. BBIKIIIO-
YeHHEe MHUHJAJIEBUIHOTO 5i/pa HAllOMUHAET, AeHCTBHE
MopduHa. YIajneHue TMepefHed YacTH 3PUTEIbHBIX
OyrpoB M KOpPBI JIOOHBIX J0JIEi MO3Tra CHIMaeT KOHEed-
HYIO PEaKIUIO )KHUBOTHOTO — IIOTIBITKY YKYCHTB WJIH CO-
pBaThb 3JIEKTPOJBL.

VYyacTHUKH cuMmmo3uyMma o mpobieme Oomu B
[Mapmxe BecHOH 1967 Toma cTpeMHUIMCh TOABITOXHUTE
MpeacTaBicHus 0 (GopMUpoBaHHsS OOJCBOrO OIIYIIE-
HUSI B TOJIOBHOM Mo3re. BbLito 3aciymano 1 00cyx1eHo
MHOT'O JIOKJIQJIOB, BBICKa3aHO HEMaJO0 HWHTEPECHBIX
MBICJICH, CIETaHO HE MEHBILEeEe YHUCIO Pa3IMYHBIX
MIPEANONoKEeHNH. MOXXHO CUUTATh YCTaHOBJIEHHBIM,
YTO PETUKYJSIpHas (OpMaLusl peryIupyeT U KOHTPO-
TupyeT Ooiee NPUMUTHBHBIC, BBI3BaHHBIC OOJEBBIM
pa3zipaXeHHEM PeaKknnui HaCTOPAXHUBAHUS, ITPbDKKA U
OerctBa. Bo30OykneHune peTHKYISPHOH aKTUBUPYIO-
el CHCTEMBI BOBIIEKAET B MPOIECC APYTHe rpaHuda-
M€ C HEIO OT/IENBI MO3Ta. 3pUTeNbHbIe OyTPEI, B 4acT-
HOCTH X MeIUallbHBIe (BHYTPEHHUE) s1Ipa, 00pa3yioT
LEeHTp OoJiee CIIOKHBIX AMOLMOHAIBHBIX, ah(eKTHB-
HbIX peakuuil. [lepeanee sapo Tanamyca nepegaer uH-
(dopmarnuio, oCTynarwInyo ¢ nepudepuu B Kopy ro-
JIOBHOTO MO3ra, I'/le IPOUCXOJUT OCO3HaHUe OOoJH, U
BCTYHAIOT B JICUCTBHE CIOKHBIE MEXaHU3MBI IIPUCIIO-
coburenbHbIX QyHKIMI. B K0ope npoucxonst otdop u
OIIEHKA TMOCTYMAMOUINX HMMILYJIBCOB, 31eCh (OpMHUPY-
eTcs LeJIeHaIIpaBIeHHOe 00JIeBOe TOBEJCHUE, 3a/1aua
KOTOPOTO - IEPECTPOUTH (DYHKIH OPTaHU3MA B YCIJIO-
BUSIX HEOTBPATUMOT'O OOJIEBOTO OIILYIICHUS.

Paspymienne HEKOTOPBIX OTIENOB 3PHUTEIBHBIX
OyrpoB pe3Ko yCHIMBAET peakuuio Ha 6ok, Jlaxe cia-
0oe OoJieBOe pasJpakeHHe y KPbIChI COMPOBOMXKIACTCS
KPUKOM M CTPEMIJICHUEM YKYCHUTb HIIM COPBATh JJIECK-
Tpojbl. B HEKOTOPBIX Ciydasx >KUBOTHOE NMPHUXOAUT B
COCTOSTHME HacTosIIero OemeHcTBa. JTO IMOATBEp-
KJIAeT YK€ HEOJTHOKPATHO BBICKa3bIBaBIIEECs PE/IIO-
JIO)KEHHE, YTO 3pUTENbHBIE Oyrphl pacrojaraioT TOp-
MO3HBIMH CHCTEMaMH, CMSATYAIONIMMHU OOJIEBOE OIIy-
meHne. BEIKITIOUeHHEe 3THX CHCTEM PE3KO YCHIIMBAET
9MOIMOHAIBHBIC MTPOSIBICHUS OOJIH.

B cemmaecsThIX rojax MpomUIOrO BeKa, TpymIa
uccienoBaTesei, Cpeay KOTOPBIX CIIELyeT Ha3BaTh U3-
BECTHOTO aMepuKaHckoro (usuosora Jluma u dpan-
Iy3ckux y4eHoix Annoe-®deccap, Kporamepa u Jlena-
Kypa, TIIyOOKO M3Y4aBIINX BOIPOC O MO3TOBBIX CHUCTE-
Max, cMmsardaoomux —(zemndupyroonmx) — OosieBbe
omymenus. Ha IlapwkckoM cummosmyme Mo mpo-
6reme 6o 0 UX paboTax TOBOPHII B CBOEM JIOKJIaJe
(panmy3ckuil HeBpomartonor ['apceH, a Ha CHMIO3H-
yme 1o 0oiM, KOTOpBIH mpoxomws B paMkax XXIV
MexmyHapoHOTO (PM3HOJIOTHYIECKOT0 KOHIpecca B
BammHrToHe — y)ke caMu aBTOpPBI 3THX WHTEPECHBIX
HUCCIIEIOBAHUI.

B 3BONIOIMOHHOM Pa3BUTHM MO3ra OT HH3IIMX
(hOpM KUBBIX CYIIECTB K BBICIIHM, BO3HHUKIIA HEO0XO-
JUMOCTB KaK-TO 3arjIyIlaTh WX OCIa0NIATh CUTHAIIBI O
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CBEPXCHJIBHBIX HMIIYJIbCaX, MOCTYMAIOUINX B IICH-
TPaJbHYIO0 HEPBHYIO CHCTEMY. B HEKOTOPBIX Cirydasx
HE00X0AUMO OBLIO MPHOCTAHOBUTH TOTOK CUTHAJIOB, B
HEKOTOPBIX — U3MEHHUTh UX XapakTep (MOAAIbHOCTD).
OT0 NpUBEJIO K BOSHUKHOBEHHIO B LIEHTPAIbHONW HEPB-
HOH cucTeMe HucXoseH (3¢ depeHTHOM, OT eHTpa K
nepudeprun) UMITyJIbCAIIH, OKa3bIBAIOIEH CBOE BIIHS-
HHE Ha ITyOOKOJIeKalllie MO3rOBble 00pa30BaHUs W
Ha nepudepryeckie HepBHBIE ITyTH. B CBOMX CcTaThsIX
u nmoknagax AnpOe-Deccap puCyeT CIOXKHBIE ITyTH
HUCXOJAIINX WU, KaK OHA WX Ha3bIBaeT, TOPMO3HBIX
6oneBpix cucreM. OHH COCTOSAT W3 ONPEAETICHHBIX
Y9acTKOB KOPBI TOJIOBHOTO MO3Ta (UyBCTBHUTEIBHBIX,
JABHUIaTCIbHBIX, TCMCHHBIX, OTYAaCTH J'[OGHI)IX) 1 HEKO-
TOPBIX ITIOJIKOPKOBBIX OOpa30BaHWil, B INEPBYIO O4Ye-
pelb, TaKk Ha3bIBAEMOI'0 XBOCTATOTO sipa. Pazmpaxe-
HHE OIpe/IeJICHHBIX YYaCTKOB XBOCTATOTO spa dJIeK-
TPUYECKUM  TOKOM  TOJABISIET  HENPHSATHBIMN,
TSATOCTHBIM XapaKkTep HMITYJIbCOB, IOCTYNAIOMUX B
MO3T. AMepHKaHCKue Xupypra OpBuH, bpayn u Mapk
HCTIOTH30BAIN 3TO HAOIOACHUE B KIIMHUYECKOM TTPaK-
tke. VIM ynmaBanoch oOierdaTh TsDKENbIe 00N, pas-
Ipaxkasi XBOCTaTOE SAPO HYepe3 BXKUBICHHBIE DIIEK-
TpoAsl. [7]

CymecTBoBaHHE CMATYAIOMINX O0JIb CHCTEM B TO-
JIOBHOM MO3T'€ BO MHOTMX OTHOIHCHUAX COOTBETCTBYCT
COBPEMCHHBIM IPECTABICHUAM O GOPMUPOBAHHH 00-
JeBoro omymeHus. Eciu BciomHuTh Teoputo ['a o
MPOTONATHYECKON U SIIMKPUTUIECKON YyBCTBUTEIBHO-
CTH, O CIIOCOOHOCTH KOPBI TOJIOBHOTO MO3ra IEPeBO-
JUTH OOJIEBBIC OMIYIIEHNUS B «I10JJ00JIEBBIE», TO U MIPEA-
CTaBJICHUE O HUCXOASAIINX IPOTHBOOOJICBBIX)» CHCTE-
Max Kak Obl BOIIJIOIIAETCS B IUIOTH M KPOBb.

Annbe-Deccap, a 3a Helt 1 ['apceH BBICKa3bIBAIIN
MBICJIb, YTO TEOPETHIECKH OOJIb MOKHO CHUMATh, pa3-
Jpaxkasi HUCXOSIINE CHCTEMBI MO3Ta, HO paccMaTpH-
BAaIOT 3Ty BO3MOXXHOCTh KaK «HECOBITOUHYIO MEUTY».
Pa3BuTtHe coBpeMEHHONW HEMPOXUPYPIUU U XUPYPIUU
00JIM HE OCTaBJIIET COMHEHHUH, YTO PaHO HJIM MO3HO
NOZ0OHBIE ONepaluy HalayT MIMPOKOE MPUMEHEHHE B
KJIMHUYECKOH MTPaKTHUKE.

Kopa 100HBIX 1oJeit MO3ra IPUHUMAET y4acTHe B
MOBEICHNH, HamOoJiee BBITOAHOM JJIsi OpraHu3Ma B
ycnoBusix 0OoneBoro pasnpaxeHus. VIMEHHO B Kope
JOOHBIX J0NEeil NPOMCXOMUT NpeBpalieHne O0oiau B
ctpaganune. Kak 37ecs He BCHOMHUTP HapaIoOKCalIbHBIC
pe3yIbTaThl TOOOTOMHUH, KOT/Ia OOIBHBIEC TPOOIIKAIN
WCTIBITHIBATH 00JIb, HO HE CTPagaliv OT Hee!

OpHaKo B KOPE MPOUCXOAUT HE TOJIBKO (HOPMHUPO-
BaHHE YyBCTBa 0ONM M BbIpabOTKa HamOoyee BBITOJ-
HBIX, IPY JAaHHOW CUTyalluu aKTOB IOBeleHus. B Hel
MMEIOTCS TaK)Ke MEXaHU3MBbI, 00JIeryaromiye U noaas-
Jstrore 00Jb. 371ech pacIioioKeHbl EHTPHI SIUKPH-
THYECKOH YyBCTBUTEIBEHOCTH W OCYLIECTBIISIIOTCS pe-
TYJIMPYIONIHE BINSHNS Ha PETUKYISIPHYIO (POPMALIHIO.

Baxneiimyio pons B (opMupoBaHHE 00JIEBOTO
OIYIICHUS UTPAIOT MPOIECCHI BO3OYKACHUSI H TOPMO-
JKCHHS, TIPOTEKAIOIINe B Pa3IMYHBIX OTHENaX TOJIOB-
Horo mo3sra. OcoOeHHOEe 3HAaYEHUE BEIOT OHU, KaK I10-
Ka3aJId KJIACCUYECKOro uccienopanus wkoisl M. II.
[TaBnoBa, A7 AEATENBHOCTH KOPHI TOJIOBHOTO MO3Ta.
Coueranne W B3aWMOJEHCTBHE BO30YIOUTEIHHOTO W

TOPMO3HOTO NIPOILIECCOB MO3BOJISIOT KUBOTHOMY OpH-
EHTUPOBATHCS B PA3JIMYHBIX CIOXKHBIX MOJIOKEHUAX U
pa3OupaThCs B MOCTYIAIONIMX M3 BHEITHETO MHUPA pa3-
HOOOPa3HBIX pPa3paKeHUsX.

B 6opnbe opranusma ¢ OOJIEBBIM OIIYIICHHEM
TOPMOXKEHHE WTPAeT Ype3BbIYalHO BaXKHYIO, €CIIM HE
pemarontyto ponb. «Kierkn OonbIINX MOJyIIapuii, -
nucan WM. I1. I[1aBnoB, - B BhICIIEH CTENEHU 4yBCTBH-
TEJIbHBI K MAJICHITMM KoJeOaHUsIM BHEUIHEH cpeibl U
JIOJDKHBI OBITH TINATEIHHO 00eperaeMbl OT TepeHarpsi-
JKeHUs1, 9TOOBI He TOWTH 10 OPraHMYECKOTo pa3pyIiie-
HUsL. TakuM OrpaHUYNTETIBHBIM CPEICTBOM VISl KIIETOK
GOIBIIMX TIOYIIIAPHH M ABIAETCS TOPMOKEHHEY. [8]

TopMorkeHne JaeT KiIeTKaM Mo3ra HeOOXOAUMBII
UM OTIIBIX, CIIOCOOCTBYET BOCCTAHOBJICHHUIO ()YHKIIHH.
Ecnu pa3zgpakutenb O4€Hb CHWIIEH U IIPEBBIIIAET IIpe-
JIeNT BBIHOCIIMBOCTH HEPBHBIX KJIETOK, OH MOXET IIpH-
BECTH MX K HMCTOIICHMIO W Jaxke rubenn. JTta yrposa
MIPEA0TBpaIaeTCcss CBOEBPEMEHHBIM Pa3BUTHEM TOPMO-
JKeHHsI, KOTOpoe Kak Obl Orpa)kIaeT HEPBHBIC KIETKU
OT OYCHb CHIIBHBIX BO3AEHCTBUI, TaIAI0INX Ha HAX U3
BHEILIHEHN WM BHYTPEHHEN Cpebl.

Oco05Iif HHTEpEC MPEICTABISET B 3TOM OTHOIIIE-
HUM TaK Ha3bIBAEMOE 3allpeiielIbHOE, OXPAHUTEIbHOE
TOPMO>KEHHE, KOTOPOE Pa3BHBACTCS NPH IEHCTBUM Ha
OpraHu3M Ype3MEpHBIX pa3lpaKUTeNeH, TaxKe YCIIOB-
HbIX. Takue Bo3eHCTBUS, Kak O0JI€3Hb, IepeHanpsIKe-
HUe, Guzndeckas 00Jb, YIpo3bl, ICUXHUECKHUE TOTPS-
CEHHS U T.J., MOTYT BBI3BaTh 3alpe/IeIbHOE TOPMOXKE-
HHE, B OCOOCHHOCTH, €CIM OHH JICHCTBYIOT
MIPOJIOJKUTEIBHOE BPEMSI.

ITpn 3ampenenbHOM TOPMOXKEHHHM HApYIIAETCS
MIPaBUJIO 3aBHCUMOCTH 3¢ deKTa OT BETUYUHBI M HH-
TEHCUBHOCTH DPA3APAXUTEISI W CWIBHBIE pa3ApaKu-
TEIM HAYWHAIOT IEHCTBOBATH clabee yMEpeHHBIX. JTO
OOBSICHSIETCSI TEM, YTO HEPBHBIEC KJICTKH 3aIUIIA0TCS
OT UCTOLIEHUS U Pa3pyLICHUs IIPU IOMOLIU LIHPOKO
pacrpocTpaHsoLIerocs: npouecca TopMoxkeHus. [lo-
BCCAHCBHAA XU3Hb 1aC€T HEMAJIO IMPUMEPOB CTOMKOTO
3anpeiebHOr0 TOPMOXKeHHs. Bce MBI M3 JIMYHOTO
OIIbITa 3HAEM, KaKyl0 OCTPYI0, HECTEPIIUMYIO OO0JIb BbI-
3bIBAIOT CPaBHUTEIHHO HEOOJIBIINE HAPYLICHUS Iie-
JIOCTHOCTH TKaHEH M KaK CIIOKOHHO IepeHOCATCs OoA-
Yac Ype3MEepHO CHIIbHBIE 0OJIEBBIE pa3ApaskeHNsI.

TopMoXKeHne WrpaeT B 3TUX CIIydasx HE TOJIBKO
OB 3aIUTHOTO (haKTOpa OpraHu3Ma, HO U cCBoeoOpas-
HOTO TEPaNeBTHUECKOTO CPECTRA.

TaxoBBI OTHENBHBIE ATANBI (DOPMHUPOBAHUS EIH-
HOT'0, KOMILJICKCHOTO OOJIEBOTO OIIYIICHHS, KOTOPOE
3aCTaBJsIeT HAaC CTPa/aTh, TpeOOBAThH MOMOIIM, HHOT/IA
riakaTh. C GOJbIIIEH WM MEHbIIEH BEPOSITHOCTHIO MBI,
MOYKHO CKa3aTh, TI0/IONUTH K MOHUMAaHHIO €0 MEXaHM3-
MoB. Ho ananu3 He Oy/eT MOJHBIM, €CIM MBI TIPOHAEM
MHMO Ba)KHEWIIIEro OT/AeIa HEPBHON CHCTEMBI — BEre-
TATHBHOTO, KOTOPBIl HE TOJBKO BBITIOJIHSET MTPUKA3HI,
MOCTYIAIOINE U3 €€ BBICIINX OT/IEJIOB, HO ¥ CaM B 3Ha-
YUTENILHON Mepe ONpPEeAENsIeT COCTOSHIE MEXaHN3MOB,
PETYIHMPYIOIIUX BCIO XKU3HEASSTEIbHOCTh OPTaHU3Ma.

BereratnBHast HepBHas CHCTEMa C €€ LEHTPaJb-
HBIMH W TIepH(EPHUECKUMHI 00pa30BaHUSIMU — TyMO-
palbHBIMU ¥ TOPMOHAJIBHBIMU COCTABHBIMU YaCTIMH —
MIPUHUMAET CaMO€ YHEPTHYHOE y4acTHe BO BCeX Ooe-
BBIX IPOLIECCAX, OPraHu3ys HE TOJILKO IIeTb 0O0JIEeBBIX
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pEaKIuii, HO U ONpENEIsisl XapaKTep caMoro 6OJIEBOro
OLIYIIEHHS.

B mosre, kak MBI yke 3HaeM, CyIIECTBYIOT CIIOXK-
HBIE BEr€TaTUBHBIE CUCTEMBI, KOTOPbIE IPUXOIAT B Jie-
ATENbHOE COCTOSIHME O] BIMSHHUEM MEIUAaTOPOB —
alleTHIIXOJIMHA, aJIpeHaIMHa WK cepoToHnHa. OHH-TO
Y TIOJIYYWJIM Ha3BaHUE XOJIUHEPIHYECKUX, afipeHEPrH-
YECKUX U CEPOTOHMHEPTUYecKUux cTpykryp. OT ux co-
CTOSIHHSI, B HEMaJIOH CTETICHH, 3aBUCHT (DOPMHPOBAHNE
GosreBoro omrymeHus. Beenenue B opraHusM 33epHHa
— BEIIECTBA, TIO/IABIISIONIEr0 (PepMEHT XOIMHICTEPA3Y
U TEM CaMbIM YCHJIMBAIOIIETO IEHCTBHE AaleTHIIXO-
JMHA, U3MEHSET B ONbBITaX Ha KPbICaX COOTHOIIEHHE
KOMITOHEHTOB BHYTpU OoJjieBOoro cuHipoma. Peakums
OercrBa CTaHOBUTCS ci1abee, peakiys KpUKa U KyCaHus
ANIEKTPOJIOB  yCHMBaeTcs. boineBoe Bo30yxIeHHe
oboctpsiercsa. OHO ATUTCS JOJIBIIE, YeM 00bIuHO. [Ipo-
TUBOIIOJIOKHOE JEHCTBHE OTMEYAETCs! NMPH BBEICHUU
XOJIMHOJIUTHYECKOTO TpenapaTta — arponuHa. Ctpem-
JeHHe K OercTBy yCWJIMBAeTCs, HO KPHUK M KyCaHHE
3JIEKTPOJIOB OCJIA0EBAIOT.

Opnnako, Hemeukuil ywensld ['epu, ucnomb3ys
JIpyTHE XOIMHEPrHYeCKHe Ipenaparbl — apeKoJuH,
TPEMOPUH, IPHUIIIET K BEIBOAY, YTO OHH OCIA0IISIOT 00-
JIEBOE OLIYIICHNUE U OJHOBPEMEHHO MTOIABIISIOT YCIIOB-
HOPe(IIEKTOPHYIO IEATeNbHOCTh KpBIC, T. €. Jei-
CTBYIOT 4Yepe3 BBICIINE OTAEIHI ToI0BHOTO Mo3ra. On-
Hako, (paHiy3ckuii yuensiii lllapnantee cuuran, 4To
XOJIMHEPTUYeCKUe BEIIeCTBA OCYIIECTBISIIOT CBOE JIeii-
CTBHE, BO30Y)KIas TMITNOKaMII, a aJpeHepruiecKre —
PETUKYISIPHYIO (POPMAIIHIO.

Coserckwii ¢apmaxoutor I1. I1. JleHnceHko Takxke
YCTAHOBHJI, YTO XOJIMH- U aJpEHEPTHUCCKHE SIIEMEHTHI
TUMOMYECKON CHCTeMBI, PETHKYJSIpHOW (opMarim
CPEIHETO MO3Ta U MoA0YTOpbs HTPAFOT BAXHYIO POJIb B
OCYIIIECTBICHUN OOJIEBBIX PEaKINi, TPUIEM, BEyIee
3HAYCHHE MMEIOT XOJIMHEPTHYeCKhe CTPYKTyphl. Emy
yZaBaJIOCh BO MHOTO pa3 yCWJINTh 00e300JHBaroniee
JeiictBue MopduHa, BBOJAS €ro OJHOBPEMEHHO C
XOJIMHEepruueckuMu mpenapatamu. OJHaKoO claeayer
MPU3HATH, YTO BOIIPOC O B3aUMOOTHOIICHUN XOJIHUH- U
aJIPEHEPTHYEeCKUX CHUCTEM B Mo3re, pH (opMUpOBa-
HUH COJIEBOT0 OLIYIIEHHNs, JAJIEKO ellle He penieH. Bos-
MOXHO, YTO y pa3sHbIX BUIOB )KUBOTHBIX, @ TEM OoJee
y 4eNIOBEKa, POlb UX pa3inydHa. [9]

Eme mMeHee siceH BOnpoc 00 y4acTHH CEpOTOHHHA
B BO3HMKHOBEHHH OosieBoro omtymenus. [Ipu momrHOM
0CBOOOX/ICHUU TOJIOBHOTO MO3Ta OT CEPOTOHMHA WIIH,
HATpPOTHUB, IPH 3HAYUTEIBHOM yBEIMUEHHH €T0 COJIep-
aHMSA B TKaHW MO3Ta (M TO WU JIPYroe JIErKO OCyIle-
CTBHUThH C TIOMOIIIBIO ONpPEJENCHHBIX (apMakoioruye-
CKHUX IIPEnapaToB) MOPOT OOJIEBOTO OLIYIIEHHS PE3KO
U3MEHseTCd, HO 10{9ac B OIHY U Ty *ke CTOpoHy. Ilo
BCEH BEPOSITHOCTH, CEPOTOHHH B IEPBYIO OUEPEb KOH-
TPOJIMPYET IMOLMOHAIIBHBIE PEaKIUH, 00y CIIOBICHHBIC
00JIbIO, W B TOpPa3l0 MEHBIICH CTENIEHHW 3aTparkBacT
MIOBE/ICHHUE XKMBOTHOTO, HAIIPHMEP PEAKINIO KyCaHHUs
3JIEKTPOJIOB.

Takum 00pa3oM, MOXXHO MPEAIION0XKUTh, YTO B
LEHTPAJILHOM HEPBHOM CHCTEME CYIIECTBYIOT [1Ba
STaka W, KaKk TOBOPSAT (pr3moIIory, 1Ba ypoBH, 00b-
eIUHAIONIIE OOJIeBbIE Pa3paXKeHHs U PEBPaLIatoIIe

ux B 4yBcTBO Oomu. Ha mepBom hopmupyercs coctos-
HUEe 00IIell HaCTOPOKEHHOCTH JKUBOTHOTO. DTO MPO-
UCXOJHUT B PETUKYJIAPHOH (popManuy ¥ OCyIECTBIs-
eTcs ee aJpPeHepPruYecKUMH JJIEMEHTaMHu. 371ech
HayaJIo MMPOCTHIX HECIEeUUPHUIECKUX OTBETOB Ha 0OJIb,
BBIpaKarOLIUXCs B IPBDKKAX u Oercte. Bo3Oyxaenne
peTUKyIsIpHOI (popManuy aKTHBHPYET KOpY TOJIOB-
HOT'O MO3Ta M BBI3BIBACT B HEll peHOMEH NMpoOysKaeH s,
T.¢. TOJIABJICHUE aTb(a-pUT™Ma.

Ha BTOpom sTaxke, B TMMONYECKOH cucteMe (THIT-
MTOKaMIT, MUHIAJICBUIHOE S/IPO) U B 3pUTECIBHBIX OyT-
pax, pa3BHBAOTCA cnenuduieckre O0JIeBhIe PeaKIu.
3T0 BeleT K BOSHUKHOBEHUIO IMOITHOHAIBEHBIX COCTO-
sHUi. C 3TUM YPOBHEM Y KpPBICHI CBA3aHBI PEaKIHH
KpHKa U KyCaHUsl JJIEKTPOJOB. 3/1eCh ACHCTBYET XO-
JIMHEPrHYecKasi CUCTeMa, IIEHTPOM KOTOPOM SIBIISETCS
THIITIOKaMIL. B Hee ke BXOJSIT HEeKOTOPbIE YU4acTKU 3pH-
TEJILHBIX OyTpOB, HO YK€ He BO30YKIaroIIie, a TOpMO-
3smiue 00JIeBOe OLIyIICHHE.

O06a 00JeBBIX ypOBHA HAXOIATCS IO HEOCIIad-
HBIM KOHTPOJIEM KOPBI TOJIOBHOTO MO3Ta. MIcKyccTBeH-
HOE pa3pylIeHHE KOPHI IONHOCTHI0 CHUMAET OCMBIC-
JIEHHYIO PEaKIHio, HAOIIOAAIONIyIocs MpH OO0eBOM
pa3apakeHuH, IMONBITKY YKYCHTH 3JEKTPOIBI, HO HE
moJaBisieT Kpuka. Kpuk - mpeporaTuBa mogKopku!

VY 4enoBeka kopa mpeBpaliaeT 4yBCTBO OOJH B
cTpaganue, objekas 00JeBoi peduieke, B MCHXHUYE-
cKkyto o6oouky. Ilepexoxn 6osu B cTpananue HeoOs13a-
TeJIeH, HO €CJIM OH HAaCTYIIHJI, BCS PETYISus (GYHKIMN
MOXET OKa3aThCsl oj yrpo3oid. Mudopmanus, mocry-
TaromIast B BBICIINE OT/IENBI MO3T'a, CTAHOBUTCS] HETOY-
HOH B O/THUX CITy4asix ¥ U30BITOYHOM B APYTUX. Xa0TH-
YecKoe, MapOKCH3MaJIbHOE BMENIATEIILCTBO BBICIIMX
HEPBHBIX IIEHTPOB B (PU3NOJIOTHYECKUE TIPOIIECCHI ITPH-
BOJIUT K JIe30pTaHU3aIHH TOMEOCTATHUECKUX (TIPHUCIIO-
COOMTENBHBIX ) MEXaHN3MOB, K BOSHIKHOBEHHIO HEBPO-
TUYECKHUX COCTOsTHUMN. U ToTaa 11eTh O0IeBhIX peaKIUii
npeBpariaercs u3 00Ju B 00JIe3Hb.

Ha ocHOBaHMYM M37I0’KEHHOT0, KaK B JIOOOM MaTe-
MaTH4eCKOM pacueTe, MOXKHO IIOJIBECTH HEKOTOpBIE
UTOTHU U TIO/ICYNTATh CYMMBI «IPUOBIICH U YOBITKOBY.
®dopmMupoBaHre 0OJNEBOrO OLIYIIEHUS — CIIOKHBIMH,
MHOT'03BEHBEBOH IPOLIECC, OXBATHIBAIOIIUH PsIJl aHATO-
MHUYECKHX U (pusnonornueckux cucreM. YyBcTBo 6o
BO3HHMKAeT B pe3yJbTaTe CHCTEMHOH IeATebHOCTH
HEPBHOU CHCTEMBI, T. €. BOBJICUEHHUS B ACHCTBHE CAMBIX
pa3IHYHBIX ee GopMaIuii, pa3HOPOTHBIX PEIETITOPOB,
HEHpPOHOB, CEKPETOPHBIX KIIETOK, NMepu(epudecKnx u
LIEHTPAJIBHBIX IPOBOASAIIMUX IIyTEH, PA3IMUHBIX KaK IO
CTPOCHHIO, TaK ¥ 10 OCOOCHHOCTSIM pearupoBaHUs U
XUMHYECKOH mepenadn Bo30ykaeHus1. OyHKINOHAb-
Has cHUCTeMa, peanusyromas O0o0JeBOe OIyIIeHHE,
BKJIFOUaeT OOJIEBbIE W NPOTHBOOOJIEBBIE MEXaHH3MBI,
obocTpsitome ¥ cMsrdyarone O00Jb HAaCTPOCUHBIC
KOMITOHEHTBI, ITyCKOBBIC W BHIKIIIOYAIOIINE 3JICMEHTHI.
Kak u Bcsikast yHKIIMOHANBHAS CHCTeMa, OoJieBasi CH-
CTeMa «SBISETCSA KOHKPETHBIM (DH3HOIOTHICCKAM arl-
maparoM, Onaromapsi KOTOPOMY OCYIIECTBIISIFOTCS Ca-
MOPETYIIAIUS 1 ToMeocTas». [10]

Bce a1 dakthl 1 00001EHNST HEOOXOAUMO YUH-
TBIBAaTh B 60pbOe ¢ 60mbi0. Pasymeercs, He Kax Il J1a-
OOpaTOPHBIA WM KIMHHYECKUN SKCTIEPUMEHT MOXKET
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OBITH MCIIOJIB30BAH B MEIUITMHCKOM mpakTuke. Ho He-
KOTOpbI€ BBIBOABI W3 TEOPETUYECKUX MOJOKEHUN
JOJIPKHBI 6blT]) yllTeH])I nu TeOpeTI/IKaMI/l, u Bpa'-IaMI/I.
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Abstract
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The aim of the study is to formulate the tactics of assigning adequate neuroprotective therapy to patients with
postoperative cognitive dysfunctions on the basis of subtracting the indicator of the total cognitive deficiency.
To achieve this goal, we conducted a study of cognitive function in patients of different age groups: young

age, middle age, elderly age with acute surgical pathology before surgery and at 1, 7, 30 days after surgery com-
pared with preoperative data. Methods of research. The study of the cognitive sphere: scale MMSE, test drawing
hours, test "10 words", battery tests for frontal dysfunction, method Schulte. The indicator of the total cognitive
deficiency was calculated.

The results of the study of cognitive function made it possible to formulate a scheme for the use of citicoline
and cytoflavin in a complex of therapeutic programs. In each age group, on the seventh day of the study, there
were patients with different dynamics of cognitive function recovery for the preoperative period. This allowed us
to develop and propose a formula for calculating the total cognitive deficit, which makes it possible to formulate
appropriate tactics for managing patients in the subsequent period in each specific case. We determine the values
of the percentage deviations of each study result from the norm and the indicator of the total cognitive deficit by
the sum of the values of the percentage deviation from the norm of the results of the study of cognitive impairment.

Keywords: cognitive function, neurology, anesthesiology.

Introduction. Postoperative cognitive dysfunction
is a cognitive disorder that develops in the early and
persists in the late postoperative period, is clinically
manifested in the form of memory impairment, diffi-
culty concentrating and disturbances in other higher
functions of the cerebral cortex [1].

In clinical studies, it was found that when using
general anesthesia, there are changes in brain perfusion,

intracranial hypertension, and other disorders, as a re-
sult of the use of drugs for anesthesia. Such effects can
cause further occurrence of various and varying de-
grees of disorders of higher brain function. So, in the
early postoperative period, cognitive dysfunction is de-
termined in approximately 30% of surgical interven-
tions that are performed using general anesthesia, and
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continues to be observed for three months in 10% of
patients [2-10].

Perhaps the occurrence of central nervous system
disorders in the postoperative period in the form of:
psychopathological and psychotic reactions, delirium,
convulsive syndrome, postoperative cognitive dysfunc-
tion, disturbances in the sleep and wake cycle, impaired
coordination, the occurrence of acute cerebrovascular
accident, acute sensorineural hearing loss, spastic para-
plegia, etc. The degree and severity of pathological
changes on the part of the central nervous system de-
pends on the type of anesthesia, somatic state and neu-
rological status of the patient in the preoperative period,
patient age and other factors. In the vast majority of
cases, against the background of general inhibition of
the functions of the central nervous system, a decrease
in memory, attention, and reactivity is observed to var-
ying degrees, and coordination function disorders oc-
cur. Among these disorders, cognitive changes can be
immediately identified in the course of the study of
mental status, characterized by general appearance and
behavior, orientation, attention and concentration, emo-
tional state, thinking and cognitive processes (memory,
the possibility of logical judgment, speech, perception,
praxis and executive functions) [6-8].

In general, cognitive dysfunction is associated
with integrative activity of the brain. The subtlest and
important functions and the main thing that help to
carry out rational awareness of the world, to understand
as cognitive functions [2].

It is of great importance in considering this topic
to take into account the main theories of the effects of
anesthesia. Knowledge is an important issue in the the-
ory of mechanisms in the development and improve-
ment of general anesthesia schemes, the determination
of doses and ratios of drugs to achieve a minimal toxic
effect. This is also achieved by gaining knowledge on
the effects of general anesthesia, taking into account
cellular-molecular mechanisms. Based on this, the au-
thors developed a biochemical theory [11].

In the pathogenesis of the occurrence of cognitive
dysfunction, in the postoperative period, the main fac-
tors of general anesthesia are distinguished: metabolic,
hemorheological, hypoxic, toxic. Therefore, the study
of the etiopathogenetic mechanisms of cognitive dys-
function that arise as a result of general anesthesia will
further help develop adequate methods for the preven-
tion of this pathology and is an urgent task of modern
anesthesiology and neurology.

The aim of this study is to formulate further tactics
for prescribing adequate neuroprotective therapy to pa-
tients with postoperative cognitive dysfunctions based
on subtracting the indicator of general cognitive deficit.

The study was conducted in various surgical de-
partments on the basis of the Kharkiv City Clinical
Hospital for Emergency and Emergency Medicine.
prof. A.l. Meshchaninov. Surgery was performed under
conditions of general multicomponent anesthesia with
mechanical ventilation using propofol and fentanyl, thi-
opental sodium and fentanyl.

To achieve this goal, we conducted a study of the
cognitive sphere in patients of different age groups:

young, middle-aged, elderly with acute surgical pathol-
ogy before surgery and on days 1, 7, 30 after surgery
compared with data from the preoperative period.

Research Methods. Standard clinical and labora-
tory. Cognitive research: MMSE scale, clock drawing
test, “10 words” test, battery of tests for frontal dys-
function, Schulte’s method. Patients were familiarized
with data on their disease, the volume of surgical inter-
vention, and possible complications. The indicator of
total cognitive deficit was calculated.

The results of the study.

In the preoperative period, the same values were
observed in the group of young and middle-aged pa-
tients. According to MMSE, the indicator is below the
norm by 9.0%, the clock drawing test indicators are
within normal limits, according to the FAB scale, the
indicators are lower by 5.5%, according to A.R. Luria,
the patient data were lower by 15.0%, studies using the
Schulte method were within normal limits. In the pre-
operative period, in the group of elderly patients
MMSE, the indicator is 23.3% lower than the norm, the
clock drawing test indicators are lower by 10.0%, the
FAB scale is lower by 16.6%, according to A.R. Luria,
the patient data were lower by 40.0%, studies using the
Schulte method were 16.6% lower than normal.

Further study of cognitive function on the 1st, 7th
and 30th days after the operation allowed us to develop
and formulate a scheme for using citicoline and cyto-
flavin in the complex of treatment programs. Utility
Model Patent No. 89336 “Method for Correction of
Postoperative  Cognitive Dysfunctions”, authors:
Khizhnyak AA, Dubovskaya SS, Bausov EA and oth-
ers (2014) [12].

An analysis of the results of the studies obtained
at different stages allowed us to draw the appropriate
conclusions. In each age group, on the seventh day of
the study, there were patients with a restored state of
cognitive function to the values of the preoperative pe-
riod. Some patients experienced minor changes in indi-
cators compared with the preoperative period. As well
as some patients with observed deterioration in cogni-
tive function. Based on the results of our research, we
developed and proposed for use a formula for calculat-
ing the total cognitive deficit, which makes it possible
to formulate appropriate tactics for managing these pa-
tients in the subsequent period in each case.

We obtained the Patent of Ukraine for invention
No. 113265 “Method for neuroprotective therapy of
postoperative  cognitive  dysfunctions”,  authors
Dubovskaya SS, Khizhnyak AA, Bitchuk ND and oth-
ers (2016). The essence of the method is the appoint-
ment of a treatment regimen based on the diagnosis of
the degree and structure of cognitive dysfunction to an-
alyze the results on the 7th day after the operation. We
determine the percentage deviations of each result of
the norm study and the indicator of general cognitive
deficit by the sum of the percentage deviations from the
norm of the results of the study of cognitive impair-
ment. If the indicator of total cognitive deficit is 20%
or more, therapy is corrected by continued administra-
tion or administration of citicolines [13].

In the course of the study, we noted that in 41% of
patients in the group of young and middle-aged patients
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on day 7, according to MMSE, the indicator is below
normal by 10%. The clock drawing test indicators are
within normal limits. According to the FAB scale, pa-
tients have a deficit of 11%. By the method of A.R. Lu-
ria, patient data were 10% lower and studies using the
Schulte method were 17% lower than normal. We cal-
culate the indicator: General Cognitive Deficiency
(ZKD). ZKD = 10% + 0% + 11% + 10% + 17% /5 =
9.6%. Further treatment of cognitive dysfunction is not
recommended.

In 34% of patients in the young and middle age
group, on the 7th day, according to MMSE, the indica-
tor is below the norm by 20%. The test drawing hours
are 10% lower than normal. According to the FAB
scale, patients have a deficit of 22% of the norm. By the
method of A.R. Luria, the patient data were lower by
40%, and with the Schulte study, they were 29% lower
than normal. OKD = 20% + 10% + 22% + 40% + 29%
15 =24.2%. Assigned further treatment using cytokolin
according to the scheme.

In 28% of elderly patients on the 7th day, accord-
ing to MMSE, the indicator is below the norm by 40%.
The clock test test performance is below normal by
30%. According to the FAB scale, patients have a def-
icit of 22% of the norm. By the method of A.R. Luria,
the patient data were 60% lower than normal, and stud-
ies using the Schulte method were 44% lower than nor-
mal. OKD = 40% + 30% + 22% + 60% + 44% / 5 =
39.2%. Assigned further treatment using cytokolin ac-
cording to the scheme.

In 54% of elderly patients on day 7, according to
MMSE, the indicator is below normal by 20%. The test
drawing hours are 10% lower than normal. According
to the FAB scale, patients had a deficit of 22%. By the
method of A.R. Luria, the patient data were lower by
30% from the norm, and with the Schulte study, they
were 29% lower than the norm. OKD = 20% + 10% +
22% + 30% + 29% / 5 = 22.2%. Assigned further treat-
ment using cytokolin according to the scheme.

Findings. Analysis of the research results at differ-
ent stages allowed us to draw the appropriate conclu-
sions. The obtained results of the study of cognitive
function on the 1st, 7th and 30th days after the opera-
tion made it possible to formulate a scheme for using
citicoline and cytoflavin in the complex of treatment
programs. In each age group on the seventh day of the
study, there were patients with different dynamics of
cognitive recovery compared to the preoperative pe-
riod. This made it possible to develop and propose the
use of a formula for calculating the total cognitive def-
icit, which makes it possible to formulate appropriate
tactics for managing patients in the subsequent period
in each case.
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Abstract

National Medical University, Kyiv, Ukraine,

Acute abdominal pathology may cause a progressive, unchecked increase of intra-abdominal pressure (IAP)
up to the development of the intra-abdominal hypertension (IAH) and abdominal compartment syndrome (ACS).
Were enrolled 187 patients with acute abdominal surgical pathology, clinical signs of IAH and detected raised
IAP. We used new three stage treatment approach. Usage of the simplified algorithm for correction of intra-ab-
dominal pressure has allowed a statistically significant reduction of the number of systemic complications in pa-

tients with urgent pathology of abdominal organs.

Keywords: Abdominal compartment syndrome, acute surgical pathology, intra-abdominal pressure, intra-

abdominal hypertension.

INTRODUCTION

Despite intuitive comprehension of the role of in-
creased abdominal pressure on the course of acute and
chronic abdominal pathology, real understanding and
scientific substantiation of the problem came only in re-
cent years [1,4,5,8]. Progressive, unchecked increase in
intra-abdominal pressure may lead to intra-abdominal
hypertension (IAH) and then to the abdominal compart-
ment syndrome (ACS), which is defined by the consen-
sus definitions of the World Society of the Abdominal
Compartment Syndrome (WSACS) as a sustained in-
tra-abdominal pressure (IAP) > 20 mmHg that is asso-
ciated with new organ dysfunction/failure [6,7,16]. The
WSACS has created three algorithms detailing the cur-
rent state-of-the-art diagnosis and management of
IAH/ACS: the IAH Assessment [16], the IAH/ACS
Management, and IAH/ACS Medical Management al-
gorithms [6,7]. Elaboration of new technical and tacti-
cal approaches to prevention and treatment of ACS in
patients with acute surgical pathology of abdominal
viscus is of current importance.

The first understanding of the negative pathophys-
iological influence of increased abdominal pressure on
blood circulation and external breathing after blunt ab-
dominal trauma became a stimulus for future evalua-
tion of 1AP in critically ill patients with other diseases
[10]. Soon investigators found that ACS may compli-
cate the course of acute pancreatitis [11,15], peritonitis
[9] and acute bowel obstruction [10]. Abdominal hy-
pertension does not obligatory lead to ACS but the ten-
dency of its growth in surgical patients was found [13].

For successful management of IAH clear under-
standing of etiological factor is essential. The main idea
of management is to maintain IAP < 15 mmHg. The
rationales for choosing this level of pressure were the
following considerations. First of all, at this pressure

reduction in microcirculatory blood flow occur [3] and
oliguria develops [2,12]. Then, we took into account
our previous experience of patients managing after her-
nioplasty [17]. Finally, this level was proposed in the
second consensus of WSACS [6].

The aim of this study was to optimise the nonsur-
gical ways of abdominal decompression to prevent ab-
dominal compartment syndrome development in pa-
tients with the acute diseases of abdominal organs that
cause intra-abdominal hypertension.

MATERIALS AND METHODS

In this retrospective and prospective study, con-
ducted in the Department of Surgery #2 of Bogomolets
National Medical University (Kyiv, Ukraine), were en-
rolled 187 patients with acute abdominal surgical pa-
thology, clinical signs of IAH and detected raised IAP.
In the studied group, there were 117 (62.5%) males and
70 (37.4%) females. Their age varied from 21 to 85
yrs., average 46.5 = 1.12 yrs. Depending upon the tac-
tical approach used, patients were divided into two
groups: the main one and control. Control group con-
sisted of 85 (45.5%) patients who were treated in a
standard way; mean different measures for AP reduc-
tion were used on demand without a strict system. Case
histories of these patients were analysed retrospec-
tively. The main group included 102 (54.5%) patients
to whom optimised therapeutic approach for 1AP re-
duction and ACS prevention was used. These patients
were admitted to the clinic in the order of the first aid
between January 2014 and December 2016. This group
was studied prospectively. Intra-abdominal pressure
was measured via an open bladder catheter after 25 mL
of sterile saline instillation. Adding a laser pointer and
a level to the system (Figure 1) permitted its zeroing
without direct physical contact with the patient’s trunk.
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Figure 1. Modified system for IAP measurement:
1 - Level, 2 — Laser pointer, 3 — Y-tube, 4 — Foley catheter, 5 — Tape-line, 6 — Level of water, 7 — Syringe.

This was especially useful during surgery to avoid
contact with the sterile surgical field. Measurements
were taken before surgery, at its different stages, espe-
cially before and after abdominal wall closure, and in
the intensive care unit. For diagnosis of acute ab-
dominal pathology ultrasound, CT and endoscopy, as
well as physical examination and routine laboratory
studies, were used. .The clinical outcome measures
were: frequency of systemic and local complications,
mortality and causes of death in both groups.

Statistica 8.0 (Statsoft Inc., Tulsa OK Oklahoma,
USA) software was used for the data processing.

Graphical assessment of normality was supplemented
by Shapiro-Wilk test [14]. Intra-abdominal pressure in
patients with acute pancreatitis was presented as “mean
+ SD”. The means for two independent normally dis-
tributed groups were compared by an independent sam-
ples t-test, for two dependent groups — by dependent
samples t-test. Differences between the samples were
considered statistically significant when p-value < 0.05.
RESULTS AND DISCUSSION

More than half of both groups consisted of patients

with acute pancreatitis and abdominal trauma (Table 1).

Table 1
The diagnosis in the patients of both groups
Patients with systemic complications (n=32)

Study group Control group Total

Nosology n=102 n=85 n=187
n % n % n
Strangulated ventral hernia 15 14.7 13 15.3 28
Acute pancreatitis 18 18.6 17 20.0 35
Acute bowel obstruction 17 16.7 13 15.3 30
Acute appendicitis 13 12.7 9 11.6 22
Acute cholecystitis 12 11.8 10 11.8 22
Blunt abdominal trauma 19 18.6 17 20.0 36
Perforated duodenal ulcer 6 5.9 5 5.9 11
Perforated tumours 2 1,9 1 1.2 3
Total 9 28.1 23 71.9 32

Immediate surgery has been undertaken in 149 pa-
tients (79.7%). Thirty-eight patients (29.2%) were
managed medically: 29 with acute pancreatitis, 9 with
peritoneal adhesions. For big size and giant ventral
strangulated hernias simple or mesh repair was per-
formed, controlling intraoperatively 1AP. All patients
with acute appendicitis, acute cholecystitis and perfo-
rated duodenal ulcers were admitted with severe peri-

tonitis and ileus. Patients with appendicitis and chole-
cystitis had concomitant obesity (BMI > 30 kg/m?).
Surgical approach to bowel obstruction management
was determined considering its aetiology. To reduce the
invasiveness of the acute pancreatitis surgical treatment
to the maximum, repeated drainage of abdominal fluid
accumulations under ultrasound control and seques-
trectomy through small incisions were performed.
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A retrospective assessment of the control group
patients showed that from the perspective of the current
understanding of this pathology, not all possibilities of
conservative treatment were used. Thus the approach to
IAH management was optimised in the following way.
After IAH verification, a decision about the tactics of
treatment was made. First of all, it depended upon the
etiological factor. Excluding strangulated hernia, the
main cause of abdominal pressure rise was an increase
in the volume of abdominal content (bowel paresis, ac-
cumulation of free fluid, limited liquid formations). In
elderly overweight patients with a hernia, I1AH devel-
oped due both to decrease in the volume of the ab-
dominal cavity and intestine paresis. According to the
international recommendations, management of
IAH/ACS started beginning from medical and mini-
mally invasive therapies (Kirkpatrick et al., 2017). Rec-
ognizing that the proposed by WSACS IAH/ACS man-
agement and IAH/ACS medical management algo-
rithms encompass all currently known aspects of the
IAH correction and treatment of ACS, we have created
a slightly modified and shorter conservative treatment
algorithm for our daily work. It includes therapeutic
methods available to us (Figure 2).

As well as in the above-mentioned algorithms, in-
terventions were applied in a stepwise fashion. In case
of no response to a particular intervention, therapy es-
calated to the next step in the algorithm. The proposed
algorithm consists of 3 levels of increasing complexity.
The differences between our algorithm and the one pro-
posed by the WSACS are as follows. Since many of the
patients with registered IAP > 12 mmHg were on arti-
ficial ventilation of the lungs, resetting of a ventilator
was introduced at the first stage. It made possible
quickly normalize IAP in some patients. We shifted en-
ema to the first step of treatment as a cheap, not time
consuming but effective procedure. Antiflatulent drugs
and enzymes we also added to the first step. Surgical
evacuation of lesions was excluded from the third step
since this is a surgical procedure. Epidural anaesthesia
was introduced instead. The proposed algorithm has
demonstrated convenience for routine use. The main
purpose of all treatment affords was to maintain IAP <
15 mmHg. From the moment when bladder pressure
was registered at the level of 12 mmHg or more, re-
peated measurements every 6 hours were started. Man-
agement of the patients on mechanical ventilation
started from the regulation of ventilator’s parameters —
tidal volume was reduced with a proportional increase
of respiratory rate.
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Peak inspiratory pressure should not exceed 300
mmH,0 (22,2 mmHg). In 49 (59.8%) patients, who
were on mechanical ventilation, the target pressure less
than 15 mmHg was achieved after average decreases of
IAP on 18.8 £2.6 mmHg.

Thus there was no need to move to the next stage,
only monitoring of AP was continued. In the remain-
ing patients on mechanical ventilation, in whom this
manoeuvre was not completely effective, and in all pa-
tients with spontaneous breathing efforts were under-
taken to improve abdominal wall compliance — all con-
strictive dressings and bandages were removed from
the trunk and adequate analgesia and sedation were pro-
vided. After that, the number of patients in whom AP
achieved an acceptable level increased to 24 mmHg.

Abdominal content volume decreased at this stage
due to: 1) decompression of upper gastrointestinal tract
with a nasogastric tube and of the colon — by enema; 2)
reduction of meteorism — by antiflatulents, prokinetics
and enzymes. All complex of the first step measures
permitted to stabilize IAP on the target level with sub-
sequent normalization in 69 (67.6%) patients. In the
case of uneffectiveness of the first stage activities, ther-
apy was escalated to the second step which included: 1)
transcutaneous drainage of fluid accumulations under
ultrasound control in patients with acute pancreatitis; 2)
optimization of fluid administration (zero to negative
balance, utilization of hypertonic fluids and colloids,
administration of diuretics in hemodynamically stable
patients); 3) minimization of the tube enteral nutrition
and avoidance of high concentration solutions. In 23
cases (22.5%) IAP was reduced to the safe level by
drainage of fluid accumulations.

Patients who were refractory to conservative treat-
ment had to pass to the third step. From our point of
view, the most effective manoeuvre on this stage was
the improvement of abdominal wall compliance. If me-
chanical ventilation was continued, preference was
given to neuromuscular blockade, in spontaneously
breathing patients — epidural anaesthesia. Enteral tube
feeding was completely discontinued in all patients. We
suppose that on this stage colonoscopic decompression
may also be considered, although in the group we ex-
amined there were no such cases.

If, after using the entire arsenal of 3-step conserva-
tive treatment, it was not possible to achieve a reduction
in AP, on the contrary, it increased to 20 mmHg or
more, there was a need for surgical decompression. De-
scribed algorithm permitted to reduce IAP and escape

surgical decompression at all patients of study group.
At the same time, the need for this intervention arose in
2 patients from 18 comparison groups (11.1%) who
were treated conservatively.

It is clear that the stage-by-stage approach to the
management of patients with such pathology is some-
what relative. For example, correction of ventilator’s
settings demonstrates greater efficiency against the
background of the use of neuromuscular blockade. Set
of activities may vary depending on the specific surgi-
cal pathology.

Keeping in mind that it is better to prevent some
complication than make heroic efforts fighting with it,
surgical interventions for strangulated hernia, mean in-
terventions that reduce the volume of the abdominal
cavity, were performed with the obligatory control of
IAP after the closure of fascia and skin. Our previous
experience of abdominoplasty and hernia repair
demonstrated that increase of IAP to the level of 15
mmHg at the end of elective surgery did not lead to any
problems in postoperative period if careful monitoring
of the patient's condition was held. Increase of maxi-
mum inspiration pressure by 200 mmH.O (14,8
mmHg) and more with unchanged parameters of artifi-
cial ventilation of the lungs during the operation may
indicate a significant increase in IAP and requires a
mandatory check of the latter [17]. The same approach
was transferred to the treatment of patients with acute
surgical pathology. Dynamics of 1AP reflects the effec-
tiveness of used treatment methods.

Very indicative it was in the patients of the most
frequent diagnosis — with acute pancreatitis: 18 from
the study group versus 17 from the control one. At ad-
mission, | grade IAH registered in six patients of each
group, Il grade — in nine patients of each group and 11
— in three patients of the study group and two patients
of the control group. At the beginning of the treatment
average IAP in both groups exceeded 15 mmHg and
was almost the same. A statistically significant de-
crease in AP was noted in both the primary and control
groups by the end of the first week. But from the third-
day pressure reduction was statistically faster in pa-
tients managed in accordance with proposed algorithm
and on the seventh day it was lower (13.2 £2.62 vs 16.0
+4.37, p = 0.025). Abdominal pressure increase to the
level of more than 20 mmHg on the second-third day of
treatment was accompanied by worsening of the clini-
cal picture, laboratory and ultrasound data in patients of
the control group. (Figure 3).
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Figure 3. Dynamic of intra-abdominal pressure in patients with acute pancreatitis depending of treatment

Due to the ineffectiveness of conservative treat-
ment, two patients in the control group underwent
forced decompressive laparotomy. Uncontrolled multi-
ple organ failure led to the death of 6 patients. By the
end the seventh day the average IAP in the control
group left higher 15 mmHg. The study group showed a
gradual decrease of IAP during one week, and at the
end of this period abdominal pressure reduced to the
target level (< 15 mmHg). It is understandable that the
subsequent dynamics of AP was dependent on the se-
verity of morphological changes in the pancreas and
surrounding tissues. In six cases increase of abdominal
pressure promoted transcutaneous ultrasound-guided
puncture of fluid accumulations or surgery. Systematic
step by step approach in accordance with described al-
gorithm allowed avoiding uncontrolled IAP rise and the
development of multiple organ failure. Normalization
of intestinal function (decrease of bloating, the sponta-
neous passage of flatus and stool) and essential reduc-
tion of IAP were achieved in 16 (88.9%) patients from

the main group and only in 10 (58.8%) patients from
the control group (p < 0.05). Uncontrolled multiple or-
gan failure led to the death of one patients. The appli-
cation of the proposed algorithm led to a reduction in
the incidence of complications in patients with acute
pancreatitis from 52.9% to 16.7% (p=0.03), as well as
the overall mortality rate - from 35.3% to 5.6%
(p=0.03).

The same tendency of IAP dynamic was observed
in patients with other urgent abdominal pathology.
Analysis of the results of management of patients with
acute abdominal surgical pathology demonstrated a sta-
tistically significant difference in frequency of systemic
complications — 11.8% in the study group and 54.1% in
control group, p < 0.0001. Systemic complications
(acute insufficiency of one or more systems, thrombo-
embolic complications) arose in 12 patients from main
group versus 46 patients from control group. The most
unfavourable situation developed in case of fairly rapid
increase of IAP (Table 2).

Table 2

Frequency of systemic complications in patients with acute surgical pathology of the abdominal cavity,
accompanied by IAH/ACS

Groups of patients
Complications Study group Control group Total

n % n % n
Acute respiratory insufficiency 6 5.9 18 21.2 24
Heart failure 4 3.9 10 11.8 14
Acute liver failure 1 0.9 1 1.1 2
Multiple organ failure 1 0.9 12 14.1 13
Thromboembolic complications - - 5 5.9 5
Total 12 11.8 46 54.1 58

This happened due to the accumulation of fluid in-
side the intestine in acute bowel obstruction, the fast
formation of liquid accumulations in acute pancreatitis,

hernioplasty under tension. Detailed analysis shows
that the most frequent systemic complications were
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acute respiratory insufficiency, heart failure and multi-
ple organ failure. A total of 20 patients died (10.7%).
Two main group patient (1.96%), conservatively
treated for acute pancreatitis and operated with blunt
abdominal trauma, died from multiple organ failure.
From 18 deceased control group patients (21.2%) ten
died from multiple organ failure, one from acute liver
insufficiency, two from heart failure and five from pul-
monary embolism. The difference in mortality between
groups was statistically significant (p < 0,0001).
Among the deceased patients from control group, six
were with acute pancreatitis, tree were treated for bowel
obstruction, four were for strangulated ventral hernia,
tree were for acute peritonitis and two for blunt ab-
dominal trauma (1 — pancreatic damage and 1 — spleen
rupture). Thus, overall postoperative mortality was
10.7%. Among the causes of death, the first place un-
conditionally took multiple organ failure — 12 cases
(60.0%).
CONCLUSIONS

1. In order to find the optimal way of IAH/ACS
management it is necessary clearly understand the
causes of its development and underlying pathophysio-
logical mechanisms in a particular case — this is the re-
sult of an increase of abdominal content volume or a
reduction in the volume of the abdominal cavity.

2. Atthe first step of the correction of the IAH, it
is fundamental to know whether the patient is on me-
chanical ventilation.

3. Usage of the proposed diagnostic-therapeutic
algorithm in the complex treatment of patients with
acute pathology of abdominal organs, accompanied by
IAH allowed to achieve the intended goal of improving
the treatment results of this category of patients by re-
ducing the frequency of development of systemic com-
plications from 54.1% to 11.8 % (p <0.0001), total mor-
tality from 21.2% to 1.96% (p <0.0001).

4. The main cause of the lethal outflow in pa-
tients of both groups with the ACS was multiple organ
failure (60%).
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Abstract

For the aim to compare the results of treatment of reticular varicose veins depending on the concentration and
content of sclerosing foam, 69 female patients were examined and treated. For sclerotherapy, we used 3 versions
of a foamed solution of 1 ml of 0.5% polidocanol, 1 ml of 1% polidocanol and 1 ml of 1% polidocanol with the
addition of 0.1 ml of 1% hyaluronic acid (10 mg/ml). We evaluated the in vitro half life of the foam, the average
length of vasculature before and after treatment, the incidence of complications, the number of recurrences.
Statistical data processing was performed using STATISTICA 13 and MedStat software. The data obtained
indicate that the addition of viscous solvents such as hyaluronic acid increases the half-life of the foam and
positively affects the clinical effect of the treatment.

AHoTauis

3 METOI0 TOPIBHATH PE3yJIbTAaTH JIKYBAaHHS PETHKYJISIPHOTO BapUKO3y B 3aJISKHOCTI BiJ] KOHIIEHTpalii Ta
BMICTY CKJIEpPO3yI0o4oi MiHM OyJ0 00CTeKEeHO Ta MpoiikoBaHO 69 marieHTiB XiHOo4oi crati. [ist ckieporepamii
BHUKOPHCTOBYBAJIOCH 3 BapiaHTH criiHeHoro po3unHy: 1M 0,5% nonigokanoiy, 1 ma 1% nomigokanosy ta 1 M
1% momimokxanony 3 gogaBanHsaM 0,1 M 1% riamyporoBoi kuciotu (10 mr/mir). OmiHIOBaIN 9ac HaIMiBPO3MaLy
MiHY in Vitro, cepenHio JOBXKUHY CYJHHHOI CITKH 0 Ta MiCis JIIKyBaHHs, YaCTOTY BUHHUKHEHHS YCKJIAIHEHB, Ki-
JBKICTh penuauBiB. CTaTrcTHYHA 00pOOKa MaHWX Oyia MPOBEACHA 3a JOTIOMOTOI0 IPOTPAMHOTO 3a0e3TeUeHHS
STATISTICA 13 ta MedStat. Orpumani 1aHi CBiI4aTh, 110 A0aBaHHS B I3KUX PO3UMHHHUKIB THUIY TialypOHOBOT
KHCIIOTH 301IBIIYIOTH Yac HaMiBPO3May MiHHU 1 MO3UTHBHO BIUIMBAIOThH Ha KIIIHIYHUNA eEeKT JIiKyBaHHS.

Keywords: reticular varicose veins, foam sclerotherapy, foam stability, polidocanol, hyaluronic acid

Kiro4oBi ciioBa: peTHKyIIsIpHUI BapHKO3, ITIHHA CKIIEpOTepartis, CTablIbHICTh MiHH, MTOJIII0KaHOJI, T1aIypo-

HOBa KHUCJIOTa

Beryn

[MommpeHiCTh PO3MIMPEHAS PETHUKYISIPHUX BEH
Haa3BU4Yaiino Brucoka. Bona gocsirae 60% B aeIKux mo-
MYJIISIX, 9acTille 3yCTPi9aeThes y )KIHOK 1 IporpecH-
BHO 30UIBIIYETHCS 3 BiKOM. PeTHKYJIsIpHi BEHH MalOTh
mgiaMetp He Outbine 3-4 MM, mpsiMi, OLTBIN OJIAKUTHI,
nopiBHsiHO 3 Teneanriekrasismu (TAE), i po3ramoBani
B MIIUIKIPHIN KJIITKOBUHI HUKHIX KiHIIIBOK [2]. 3a3BH-
Yaif BOHU HE BUKJIMKAIOTh CYTTEBOT KJIIHIYHOT CHMITTO-
MaTHKH, OKPIM KOCMETHYHOTO HEBIOBOJEHHS CBOEIO
30BHIIIHICTIO. [IpoTe Meski MamieHTH BiOMIYarOTh He-
3HAYHUU OiNlb, CBEpOIHHA B MPOCKIIi PETHKYIAPHUX
BEH, a IHKOJIM HaBITh CYJOMH a00 BiTIyTTS BAXKKOCTI B
HIDKHIX KIHIIIBKaX, SK NpH iHIUX (HopMax XpOHIYHOI
BeHO3HOI HexocTaTHOCTi [10].

OCHOBHOIO METOIO JTIKyBaHHSI pETUKYJIIPHOTO Ba-
puko3y (PB) € ycyHeHHs ecTeTH4HOI mpobiemu, ajie
BOHO MOYE TaKOXX 3amoOirTH MPOTPECYBAHHIO 3aXBO-
PIOBaHHS, TOJIMIIMTA MICIEBY BEHO3HY TI'eéMOJIMHA-
MiKy, TMOKpAIIUBIIN JPEHYBaHHSI BEHO3HOI KPOBI BiJ

IIKIpH Ta M INIKIPHOT KJIITKOBUHH, TIOJIETITUTH MICIIEBI
CHUMIITOMH 1 MOMIMIIUTH SKICTh XUTTA. B apcenani Xi-
PYPTiB € KiJTbka METO/IiB, SIKi MO’KHA BUKOPHUCTOBYBATH
IS JTiKyBaHHS PB HIOKHIX KIHITIBOK, B TOMY YHCII Mi-
HimeObexToMIsI, Yepe3IKipHa T1a3epHa abJsIis, MiKpo-
TEPMOKOATyJIALs, 1 XiMiUHa CKIIepoTeparis. Ae i 1oci
CKJICpOTEpAIlis 3aJIUIIAETHCS 30JOTHM CTaHIAPTOM,
METOJIOM BHOOPY JUIsl JIIKyBaHHS Majux (opM BapuKo-
3HO01 XxBOpoOH [8].

CkiepoTepariss BUKOPHCTOBYBanacs IS JIKY-
BaHHS BAPHUKO3HOTO PO3IIUPEHHS BEH Ty’KE TABHO, TaK
mie B 1916 Linser [9] Briepiie 3acTocyBaB piJKuii CKie-
PO3aHT UIA JIIKYBaHHS BapHUKO3HOI XBOpOOH, aie pe-
3yJbTAT IILOTO METOAY He OyB 3aJ0BiIbHUM. Y 1944
poi Orbach [1] po3po6uB miHHY (hopMy CKIIepo3aHTa
IUITXOM CTPYIIYBaHHS TeTpaleIicyiIb(ara HATPIO.
B cyugacHiii mitepatypi g0BeaeHO, 0 MiHHI CKIIepo3a-
HTH OLbII eheKTHBHI, HIX TX piaki dopmu [1, 6, 8].
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Ckuiepoteparis 3apa3 ITUPOKO BUKOPHUCTOBYETHCS
Yyepes CBOKO MPOCTOTY i HEBUCOKY BapTicTh [2, 8]. Ilo-
Jsira€ B 3aCTOCYBaHHI BHYTPIIIHBOIPOCBITHOTO CKJIe-
PO3YIOUOTO areHTy [yl 3allyCKy eHAOTEeNialbHOIro
YILIKOJDKEHHS 3 IOJJAJIBILIO0 OKIIFO31€I0 IIUX CETMEHTIB.
VY XiMiuHIA CKIIlepoTeparii BUKOPUCTOBYIOTECS Pi3HI
XIMIYHI areHTH, sKi B epIy 4epry CIPHSIOTH ITOIIKO-
JUKEHHIO, 3HEBOJHEHHIO 1 PyHHYBaHHIO €HIOTEiab-
HHX KJIITHH, 10 IPU3BOJINTH JI0 SNIiMiHAMii BeHH [2].

V¥ ckuepoteparrii BHOIp CKIEpO3yIOYOTro arcHra i
CIoco0y BBEJICHHS 3aJIC)KUTh BiJl YMHHHKIB, ITOB's3a-
HUX 3 aKTUBHICTIO CKJIEPO3aHTY 1 THIIOM BEH, IO TIiJ-
JISATAIOTh JIIKYBaHHIO.

HasBHi B naHuWii 4ac Ckiepo3aHTH Kiacugiky-
FOTHCS BIATOBIAHO 10 iX MeXaHi3My [Iii Ha TimepocMo-
JSIpHI areHTH (HaIpHKIA, TINepTOHIYHY TJIFOKO3Y 1 Ti-
MEePTOHIYHHUN COJILOBUI PO3UMH), IETEPIeHTHI areHTH
(HanpuKIaa, MOMIJOKAHON 1 TeTpajeluicyibdar Ha-
TPir0) 1 XIMIYHI TOAPA3HUKH (HATTPUKIIA , XPOMOBAHHIMA
riinepuH). 3a3BU4ail BAKOPHCTOBYIOTBCS IETEPTEHTHI
CKJICPO3aHTH, BKIIOYAIOUM TeTpajenwicyibdar Ha-
TPIIO 1 MO TOKAHOI, KIIHITHO BUKOPHUCTOBYIOTHCS JISI
IHIYKII1 eHI0BacKyIsipHOTO (iOdp0o3y 1 OKIIO3ii CyaHH.
BoHu mocsrarTh 1[bOT0 MUIIXOM JI3UCY €HIOTENialhb-
HOT BUCTUIKM cynuH-mimeHed. [li areHTn € moBepx-
HEBO aKTHBHHMH MOJIEKYJIaMH, SIKi BIUTUBAIOTh HA KJIi-
TUHHI MeMOpanu. [ToBepXHEeBO-aKTHBHI PEYOBUHU Ma-
I0Th ~ CXOXICTh 3  Mosekyidamu  docdomimiaiB
MEMOpaHHOTO JIMITHOTO mIapy. AJICOpOYIOYHCH Ha
KJIITHHHIA MeMOpaHi, TOBEPXHEBO-aKTHBHI PEYOBHHU
MOPYIIYIOTh HOPMAJIbHY apXiTeKTypY JIIiHOTO Iapy
1 pyWHYFOTb JIITN SHAOTEII0 CTIHKKA BEHU 1 MIKKITi-
TUHHUHM MaTpPHUKC, 10 BUKIMKAE CHAOTETIATbHY Malle-
pariro i 3HUMIyE CynuHy [5, §].

IneanbHuil cKknepo3aHT, IKUK BUKIIMKAE BEHOZHUN
($i0bpo3 6e3 Oyap-sIKNX MOOIYHUX e(eKTiB, me HEe PO3-
pobnenwuii. [ToBigomisuiocs Npo HU3KY HE3HAUHHX He-
OaKaHMX SIBHIII, TIOB'I3aHUX 31 CKIIEPOTEPAITi€l0, BKIIO-
yarouu Oib B Micli iH’eKuii, MiclileBUI HaOpsK, epy-
TEMY, KPOBOBWJIMBH, 3aJMIIKOBY TilepIirMEHTaIlio,
TIMOMITMEHTAIlII0, JOKaJIbHI HEKPO3W IIKIpH, PYOIIi.
Cepiio3Hi no0OiuHi edexTH, Taki K OLIb y rpyasaX, MU-
HyIII HEBPOJIOTIUHI MOPYLIEHHS, aHadIaKcis, BUMaa-
KOBa apTepiayibHa MyHKIis, TPOMO03 TIMOOKMX BEH 1
JiereHeBa eMOouIisl, 3yCTpIvaloThesl BKpal PigKO IpU
CKJIepoTeparii peTHKyIsIpHuX BeH [10].

[NomigokaHON — CKJIEPO3aHT-IETEPIeHT, Yepes
Horo e()eKTHBHICTH 1 KEPOBAHICTh BUKOPHUCTAHHS TTOJTi-
JIOKaHOJTy JIOCHTh MOIIMPEHE Y BChOMY CBITI. 3a3BU4aii
HOro 3MILIYIOTh 3 PI3HUMH PO3YMHHUKAMH, TAKUMH SIK
JCTHJILOBaHA BOJIA, MOBITPS a0 TilepTOHIYHA TII0-
ko3a. OnHaKk aeski moOiyHi epekTH MOXKyTh OyTH BH-
KJIMKaH1 IIMMU CyMillIaMH, B TOMY YHCIIi HEKPO3, IUISIMHU
rimeprirMenTarii, ajgepriuni peaxmii i CHCTEMHI po3-
nmamu [1, 2, 13].

CkiepoTteparisi po3BHBaNacs 1 YIOCKOHAIIOBa-
Jacst MPOTATOM JIEKITBKOX pokiB. [Ipore, icHye Bce mie
IIUPOKUI CIIEKTP METONIB JIKYBaHHS PETHKYJISAPHUX
BEH, 1 IIOKH He JOCSATHYTO )KOJHOTO KOHCEHCYCY.

VY 2003 12006 pokax daxiBIii 3 CKIepoTeparnii 3y-
cTpinucs B TerepHsee, mo0 CTaHAAPTH3YBaTH JIKy-
BaHHS BapHUKO3y 3a JOIIOMOTOI0 cKieporepartii. Y 2003
poli OyJo 3asBJICHO, IO OUIBII HU3bKI KOHIICHTpAIT

MHHOTO CKJIEPO3aHTy MO>KHA BHKOPUCTOBYBATH MJIS
JKyBaHHSA BaPHKO3HOTO PO3IMIMPEHHS BEH 3aMiCTh BU-
COKHMX KOHLIEHTpaIlilf pikoro ckiaeposzanTy 2. Ilotim, B
2006 porti, micis TOTO, SIK SKCIIEPTH MTOTOIMIKCS 3 THM,
o SK epEeKTUBHICTb, TaK 1 IEPEHOCUMICTh MiHHOT
CKJIepoTepallii 3aJie)xaTh BiJ| KOHIEHTpanii i 00'emy,
BBE/ICHOTO B BEHY, BOHH OITyOJIIKyBaJIM KOHCEHCYC, 110
MIPOTIOHYE TEBHI KOHLEHTpALil MIHHOTO CKIEPO3aHTY
JUTS BAPUKO3HOTO PO3IIMPEHHS BEH Pi3HUX AiaMeTpiB.
OnHak HamIMHUX KIHIYHAX JaHHX, 00 JO3BOJISIIOTH
BHOpAaTH BIiAMOBINHI KOHIIEHTpAIil, sIK 1 paHime 0yio
Mmaio [3, 4].

[IpoTe y miHHOTO CKJIEpO3aHTy € 6arato HeIoJIi-
KiB, 5IKi B TIEpIy Yepry MOB’si3aHi 31 NIBUAKUM PYHHY-
BaHHSAM TiHH. CTaOUIBHICTE — 1€ XapaKTePHUCTHKA
CKJICPO3YI0YOi TiHY, sIka BU3HAYAE T1 CKIEPO3yI0Uy 37a-
THiCTh. CTaOUTBHICT TIHM 3aJICKUTH BiJl 0arathox ¢a-
KTOpIB Ta METO/IiB IIPUTOTYBAHHS, CEPE/ TAKUX: METO]]
MIPUTOTYBAHHS IiHH, T'a3 3 SKUM 3MIIIYETHCS CKIIEPO-
3aHT, B’SI3KOCTI CKIIEPO3aHTY, KOHIIEHTPALlii CKJIepO3a-
HTY Ta TEMIIepaTypu INpH SKii roryerbesa miHa. [Ipm
IIbOMY 3a3HA4Ya€ThCs IO B’SI3KICTh € HAWBIUIMBOBIIIAM
YHHHUKOM CTabiIbHOCTI miHU. TOMy Ha pa3i akTHBHO
BEJIETHCS TOMIYK PEYOBUHH 3 KO0 MOXKHA Oyi10 0 3Mi-
ATl CKJIEPO3aHT, IiJBUIIMBIIN HOTO B’S3KICTH aiie
IpY 1IbOMY 1100 pifinHa Oyia MakCUMabHO 1HEPTHOIO
JI0 TKAHWH OpraHi3My i He BUKJIMKaJa JOJaTKOBHX He-
baxxanux edekriB. Cepes Takux B Cy4acHiii iteparypi
3a3HAaYa0Th TJILEPHH Ta TiATypoOHOBY KHCIOTY [7, 13,
14].

[anypoHoBa Kuciiora siBisie cOOOI0 MPHUPOAHIH
TMHIHANR TIIKO3aMIHITIKaH, SKHA € Oi0pO3YHHHUM,
HETOKCHYHUM, Ta HEIMYHOT€HHHMM. Po34mMHSETHCS ¥
BOJIi, TOMY TIOBHICTIO CyMiCHHH 3 TIOJiTOKaHOJIOM, TIPH
IIOMY BHSBIISIE BUCOKI B’s3Ki BimactuBocTi. [llmpoxo
3aCTOCOBYETHCS B KOCMETOJIOTI] Ta TNIACTHYHINA Xipyp-
rii, 103BOJIEHA IS 1H’ €KIIAHOTO BBEAEHHS [7].

MeTta poGOTH — TOPIBHATH pe3yjbTaTH JiKy-
BaHHS PETUKYJIIPHOTO BAPUKO3Y B 3aJIE)KHOCTI BiJl KOH-
LEHTpALi] Ta BMICTY CKJIEPO3yIOUOi MiHH.

Martepianu Ta MeToan

[Mepumii eran qoCIiIKeHHS! BAKOHYBABCH in Vitro,
IpU HBOMY JOCIIJDKyBajacs CTAaOUIBHICTH MiHH 31
cKiIepo3anTy. L{fo BracTUBiCTh MOXXHA BU3HAUYNTH BH-
MIpIOIOYH Yac HaIiBpO3IMaay, TOOTO KOJM TOJOBHHA
TIiHU 3HOBY MEPETBOPIOETHCS HA pinuHy. s IIbOTO BH-
KOpPHUCTOBYBANOCh 3 BapiaHTH po3zunny: 1mi 0,5% mo-
minoxanomy, 1 mi 1% monigokanomy Ta 1 M 1% moai-
nmokaHouy 3 gogasantaM 0,1 mir 1% riamypoHoBOi Kuc-
gotu (10 mr/miu, monekyiaspHa maca no 250 k/la,
HepeTHuKyiaboBaHa). [liHy TOTyBaJM 3a METOJOM
Tessari [12] BUKOPUCTOBYIOUH TPHOXXOJOBHH KilaraH
Ta mnpuy 06’emom 10 muI, npu KiMHaTHIHM Temmepa-
Typi 23°C. Onpasy micns IpUroTyBaHHS IiHY IEPEHO-
cuii B 1 MIT IHCYTIHOBHMH LINIPHI, BMUKAJIN CEKyHJIO-
Mip Ta BH3HAUaJIM IPOTATOM SIKOTO Yacy IOJIOBHHA
IiHU TIEPETBOPHUTHCS Ha PiAnHY, TOOTO B HIKHIN dac-
THHI BEPTHUKAIFHO PO3TAIIOBAHOTO IITIPHUIIA i MHO0
3’sBUTHCS 0,5 MIT piIKOTO CKIIEPO3aHTYy.

Ha npyromy erari BuB4aBCsl KJIiHIYHUI eeKT BU-
I11€3a3Ha4Y€HNX PO3UUHIB. ByJl0 BUKOHAHO ITPOCTIEKTH-
BHE PaHIOMi30BaHe KOHTPOJIBOBAHE MOCIHIKEHHS IO
SIKOTO 3aJTy4eHo 69 maiieHTiB )KiHO4O0T CTaTi.
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Kpumepiamu exmouenns 6yau:

1) wHasBHICTH X04a O OfHI€l PETHKYISPHOT BEHU
nIoBkuHOIO moHaimermne 5 cMm (C1 kmac Bapuko3y 3a
CEAP xnacudikauiero);

2) BiKk Bix 18 m0 65 poKis;

3) He BHUSBJICHHH 3a JOMOMOTOI0 HOCTYITHUX iH-
CTPYMEHTAIIbHIUX METOMIB TOCIIKEHHS 3B’ 130K PETH-
KyJsipHUX cyquH abo TAE 3 BeHamu OibII BETUKOTO
JIiaMeTpy, SKAH IOIIIBHO JIKBIIYBaTH XipypriyHUM
IITIXOM;

4) nmchMOBa 3rojia MAIliEHTa HA Y4acTh B IOCIi-
JDKEHHI.

Kpumepii suxntouenns:

1) wassHicTh PB Ha QoHi iHmMX HOpM BapuKo3-
HOi XBOpOOH,

2) paauKanbHi omeparii 3 MPUBOAY BapUKO3HOI
XBOpPOOH B aHAMHE31,

3) Hes3roga MAaIi€HTa, BiJICYTHICTH KOMILIAECHCY
I110/10 3aCTOCYBaHHsI KOMIPeCiiHOi Tepamnii Ta i TpuBa-
JOCTI.

Meron JiKyBaHHS BUOMpANH IUIIXOM PaHAOMi3a-
Ii1 BCiX MAIi€HTIB HA TPU TPYIH 1Mo 23 Malli€HTH 3a 10-
MIOMOTOI0 TaOJMIII BUMIAIKOBHUX YHCENl, TeHEpOBaHii B
mporpami STATISTICA 13.

VY nepury rpymy yBiiinuio 23 namieHTH, skum 0yJio
BUKOHaHO ckiiepo3atiro PB minanM 0,5% momigokaHo-
jgoM. Y Ipyry Tpyiy BKJIIOYEHO 23 MAlli€eHTH, SKUM
Oyno BuKOHAHO ckiepo3ariro PB minanMm 1% momino-
kaHojioM. Jlo TpeThoi Ipymu 3aaydeHo 23 Malli€HTiB,
KOTpUM BBOIWIH 1% ToNigokaHoN 3 qogaBaHHsM 1%
riarypoHoBoi KucioTH (1 MII riallypoHOBOT KHCJIOTH Ha
10 it momimokaHoxry). MakcuMmansHUNA 00°€M Ha OIHY
MYyHKIiO ckianaB He Oinbmie 0,5 MiI, a 3aranbHU
00’eM cxitepo3yrodoi cymimri He Oinbme 10 mit 3a oxuH
ceanc. [lig yac mpouenypu He 3aCTOCOBYBAJIM YKOJHI
3HeOOIIOBaIBHI 3aco0u. B micismponenypHomy mepi-
oll y JaHOi TpynM TAI€HTIB KOMIPECIHHY Teparito
MPOBOJIMIIM IIUISIXOM 3aCTOCYBAaHHS MEIUYHOTO KOMII-
PECIfHOTO TPHKOTAXXy MPOTATOM MEpIINX TPHOX JIHIB
IJIOO00BO 3 MONANBIINM HOCIHHSAM KOMIIPECii mo-
JICHHO 3 paHKY J0 BEYOpa IIe MPOTATOM 3 THXKHIB.

3a pekomenartisimu European guidelines for scle-
rotherapy in chronic venous disorders mrst orinku pe-
3yJIBTATIB JIIKyBaHHS JOCTATHBO JIMILE KIHIYHOI, Bi3y-
AIIbHOT OLIHKY 30HM BTPYYaHHs. PeruanBoMm BBaXkann
BIZIHOBJICHHS MTPOXiJHOCTI PETUKYJIIPHUX BEH B 30HI
Teparii.

Jnst 00’ €KTUBHOT OLIIHKM BIUIMBY Pi3HUX JIIKyBa-
meHEX migxoxis Ha TAE mpoomgmmm ix ¢ororpady-
BaHHS KalliOpoBaHow upoBoro kameporo (Panasonic
DMXLC15) npu crangapTHAX yMOBaxX 0(picHOTO OCBi-
TIIEHHs, 03 BUKOPHMCTAHHS ONTHYHOTO 301TbLICHHS.
Jns cranpaprusanii 300pakeHHS] BUKOPHCTOBYBAIN
1a0JIOH — KOHTYPU 30HH PO3TAllyBaHHsS PETHKYJSP-
HHUX BEH OOBOAMIM MapKepoM Ha MpOo30pii IUIiBLi, Ha-
KJIaJeHI Ha WIKIpy NpH PIBHOMIPHOMY OCBITIICHHSI.
CanTnMeTpoBa CTpivKa, po3TaloBaHa B3JJOBXK ILTIBKH,
Jie IPOBOJIMJIACH Tepalrlisi, J03BOJISIIa IPU KOMIT FOTep-
Hilf 00poOI1i 3HIMKIB OTPUMATH PE3YJIBTATH B MITIMET-
pax. 300paxeHHs aHaJIi3yBaJH 3a JOIOMOTOIO IIPOTpa-
MHOTO 3a0e3IeueHHsl Ul aHali3y HayKOBHX 300pa-
xenb Imagel/Fiji 1.46r J[11]. JliniliHi BUMIiprOBaHHS
PETUKYJISPHHUX BEH JI0 JTIKYBaHHS 1 3JIMIIKOBHUX BEH ITi-
Cig JIiKyBaHHA OyJM 3alMCaHi B MIKCENSX, AKi MOTIM
OyJu epeTBOpeHi B MisliMeTpH.

PesynpraTn mikyBaHHS Oy OriHeHi Oe3mocepen-
HBO ICJISl 3aKiHUEHHs CeaHCy Tepartii, yepe3 1 micsib
Ta 2 Micsi micns Hporo. [IepBUHHOIO KiHIIEBOIO TOY-
KOI0 e(peKTUBHOCTI OyJjia MOBHA eliMiHallis PETUKYJIS-
PHUX BeH 4epe3 | Ta 2 MicsIi MiCHs JIKyBaHHS TOCTi-
JOKYBAaHUMH CyMilamu. J{Jist OliHKY IIOTO PE3YIbTaTy
PETHKYISIDHI BEHH BHMIPIOBAIIM Ha 300pa)KCHHSX,
OTpHMaHHUX J0 JiKyBaHHs (aeHb 0) 1 micis JiKyBaHHS
(menp 30 ta geHb 60) 3 BUKOPUCTAHHAM ITPOTPaMHOTO
3abe3neueHHs Imagel. PeectpyBanu Bci ycKinagHeHHS
Ta HETaTHBHI MPOSBH, SIKI BAHUKAJIH ITiJ] 4ac a0 MicIis
MIPOBEACHHS Mporeayp. Y pa3i BHHUKHEHHS PEIUINUBIB
npoBoIWId KOHTposibHe Y3/[. PernunuBoM BBaxkanu
BiTHOBJICHHS MTOBHOI a00 4acTKOBO{ Bi3yauizamii peTu-
KyJISIPHOI BEHH JIOBXKHHOIO IOHAWMEHIIe 5 ¢M, B 30H1
BUKOHAHHSA IPOLETYPH.

JlocikeHHS. TTPOBOAMIOCH Y BIAMOBITHOCTI 10
MPUHIUIIB | eNbCHHCHKOI eKiIapanii, Ta y BiAmoBia-
HOCTI JI0 pekoMeHanii Mi>kKHapoIHOT pajyl 3 TapMOHi-
3amii HamexkHoi kiiHiuHOI mpaktuku (International
Council for Harmonization Good Clinical Practice).

Cratuctuana o0poOka maHux Oyia mMpoBeIeHa 3a
JIOTIOMOT 010 MIPOTrPaMHOTO 3a0e3rnevyeHHs
STATISTICA 13 Ta MedStat. HopmanbHicTs po3mo-
JTy BapiallifHUX pSAIIiB MepeBipsuin 3a KputepieMm W
[amipo-Yinke. HopMansHO po3nofisieHi MOKa3HUKH
HaBOAWIHM SIK M £ ¢. J{is MHOXKMHHUX TODPIBHSIHb HE
OB’ SI3aHUX TPYIN B KOTPUX PO3IONLT BiPi3HIBCS Bill
HOPMaJIBHOTO OYJI0O BUKOPUCTAHO PaHTOBUHM OJHO]AK-
TopHUi aHamiz Kpyckama-Yomica Ta kpurepiii JlanHa.
JIyist HeroB I3aHKUX TPYN 3 HOPMAIBHUM 3aKOHOM PO3-
MOILTY — METOJI MHOXHHHUX TIopiBHIHB Ledde.

Pe3yabTaTi T2 00roBOpeHHs

Jlyst KO>KHOTO 3 BapiaHTIB PO3UMHY BHKOHYBaIH
no 10 BUMIpiB 1 po3paxoByBalli CEpeIHIN Yac HaMiBpO-
3maay B cekyHpaax. [ po3umHy, SKMH MiCTHB 1M
0,5% moJimoKaHOIy CepeIHii Yac HamiBpPO3MaLy CKIIaB
108,1 £17,4; mst 1 M 1% nomimokanony 149,1 +13,6;
Ta g 1 M 1% momimokanoy 3 nonasassasMm 0,1 mu
1% riamyponoBoi kucnoru 337,4 + 53,6. Bussneno
CTaTHCTHUYHO 3HAYYIIy DPI3HHIIO Yacy HaIiBPO3MaIy
PO3YMHIB 3 JOAAaBaHHAM TialypoOHOBOi KHCJIOTH Ta
0,5% nomigokanoiy (p = 0,04), a TakoK PO3UHHY 3 J10-
JIaBaHHSM TiaJlypOHOBOT KMCIO0TH Ta 1% rmosiiokaHomy
(p < 0,01). Ik meMOHCTPYIOTH BHIE BKa3zaHi IUQpH,
i/IBUIIEHHS KOHIEHTpalii nomigokanouy Bix 0,5% no
1% mokpamye crabineHicTh TiHM Ha 37,9%, a goxa-
BaHHs 0,1 M1 1% riaxypoHOBOT KMCIIOTH 301IBLIYE Yac
HamiBposmany Ha 125,2%.

[Tpn ouiHIi KNIHIYHUX Pe3yJbTATiB Oyno BiaMi-
4YeHo, mo Oe3rmocepeHbO MICHs 3aKiHYEHHS CEaHCIiB
CKJICpOTEpaIlii y BCiX MAI[IEHTIB HE MOXKIIMBO OI[IHUTH
M 3HUKIM PB, OCKiNIbKY y Tepii CeKyHIU Micis BBe-
JICHHS1 BeHa OiJtie, ajie BxKe MPOTIroM JIEKUIbKOX XBH-
JIMH BOHA 3aMIOBHIOETHCSI TPOMOOIIONIOHIMMI TEMHUMHA
MacaMH 1 CTBOPIOETHCSI BPOKEHHS, 110 BEHU 3aJTHIIH-
JIMCh IHTaKTHUMH. Takuii eheKT MOXKe TPUBATH B cepe-
JHBOMY 1-2 THXKHI IOKH HE BiZIOYIETHCS JII3UC TPOMOO-
MoJi0HMX Mac Ta CKJIEepo3 BeHH. TOMy JOLIJIBHO OILi-
HIOBATH KIIiHIYHY €()eKTUBHICTb y BiTaJICHUH TEPMiH.
O1iHKa 3MiHU JIOBXKHWHH PETHKYJISIPHUX BEH JI0 Ta 4e-
pe3 1 ta 2 micsami micns JIIKyBaHHS HaBeIeHa B Taod-
Jmn 1.
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Tabmuus 1

3MiHa 3arajibHOI JOBKHHH PeTHKYJISPHUX BEH B 3AJICKHOCTI Bill BBeJICHOT0 PO3YMHY IS CKJIepo3amii

3araipHa TOBKHHA CYMHHOI CITKH, YTBOPEHOI BEeHAMHU «IIaBYUIKaAMI)
. i 5 - - .
Ne Tepuin Buzna 0,5% moizoxkaHo 1% mosioKaHo 1% nominoxanon + riazypo
YEHHS HOBA KHCJIOTA
M + 6 (Mm) p M + o (Mm) p M + 6 (Mm) p
1 Jo mouatky Ji- 158,7 + P1-2 < 2144 + P1-2 <
KyBaHHSI 78,8 0,01 91,1 0,01 1952788 P, , <001
2 Uepes 1 mi- 33,1+ | P1-3< 247+ | P1-3< 13,9 + P“ <001
cAub 21,9 0,01 16,9 0,01 17,9 Py = 0.99
3 Yepes 2 Mi- 414+ | P2-3 26,7+ | P2-3 142+ 235
csiti 21,8 >0,05 21,5 >0,05 16,3

CepenHs TOBXKMHA PETHKYJSIPHUX BeH yepe3 1 Mi-
CSIb MICHA TPOIEIypPH HaHOULTbIIe 3MEHIIMIACH TIPU
BBeIeHHI 1% TOMiIOKaHOY 3 TiaTypOHOBOIO KHCIIO-
Toro (Ha 92,8%), nemo MeHIe micis cxieposamii 1 %
noJiokaHonoMm (Ha 88,5%), me MeHme Mmicias BBe-
nerss 0,5% monigokanomny (Ha 79,2%). Bussnena cra-
THCTHYHO 3HAUyIla Pi3HUIL MK IPYIIaMH KOTPHUM BBO-
JUJT YMCTHH TIOJIIOKAHOJ, Ta TPYIOIO MAIli€HTIB, Y
SIKOT 3aCTOCOBYBaJIM IOJIIIOKAHOJ, 3MIlIaHUK 3 Tia-
JIYPOHOBOIO KHCIIOTOIO Ha PiBHI 3HaYeHHs p<0,05.

B rpymi narienTiB, KoTpuM OyJa poBeieHa CKie-
porepartis 0,5% 1o 10KaHOIOM, IIPOTSITOM MICSIIS 3a-
peectpoBano 4 (17,4%) penunuBy 3aXBOPIOBAaHHSA, Ta
me 2 penunusis (8,7%) mpoTsrom 2 micamis. B rpymi
TAIIEHTIB, IKAM BHKOHaHA cKiepoTepartis 1% mosmimo-
KaHOJIOM, TIPOTATOM Micsrs BusBieHo 3 (13%) peru-
qmuBH Ta me 1 (4,3%) peruauB mpoTsITOM ABOX MiCSIIiB.
B rpymi namieHTiB, y KoTpux 0yJ1o 3acrocoBaso 1% mo-
JIIOKAHOJ y TOEIHAHHI 3 TiaTypOHOBOK KHCIIOTOIO
oyo nmurre 3 (13%) peruanBy B MicSTuHUIA TepMiH. Pi-
3HHIIS MK TPYIIAMH HE € CTATHCTHYHO 3HAYYIIOK0 (P =
0,520). AHaJti3 ceKTpy HeraTUBHUX NPOSIBIB Ta yCKIa-
JTHEHb, SIKi BUHUKJIM y TAIi€HTIB TPHOX IPYII, TOKa3aB,
1110 YacTille 3a BCE MAIIEHTH CKapKUITUCS Ha OLIIb B Mi-
cii iH’eKmii, BU3HAYABCSA JOCUTHh TPUBAIUH MiCIIEBUI
HaOpsk. B rpymi, mpu nikyBaHHI SIKOi 3aCTOCOBYBAJIN
TIOJTIJOKAHOJ y CyMillli 3 TiaJlypOHOBOIO KHCIIOTOIO BH-
3HaYasach OUIBIIA KUTBKICTh TEMaTOM B PaHHBOMY ITiC-
nsmponenypaomMy mepiomi. OCTaHHI 3HHKIA CaMo-
cTiitHO Ge3cmigHo npoTsiroM 7 — 10 mHiB. Pi3HuI B ya-
CTOTI BUHUKHEHHS YCKJIaJJHEHb B OOCTEKEHHX Ipyrnax
HE € CTaTUCTUYHO 3HauyIIoro (p > 0,05).

30UIBIIYOYN CTAOUTBHICTh MTHU MOXKHA JOCSTTH
Kpalioro KIiHIYHOTO e(eKTy, OCKUIbKM MiHHa (opma
CKJIEPO3aHTy BUTICHSIE KPOB C PETHKYJISIPHOI BEHH Ta
3aIOBHIOE 1i, 8 CKJIIEPO3aHT JIi€ Ha TIOBEPXHI EHJIOTEIII0
JIOKU TIiHA HE TEPETBOPUTHCS HA PIAUHY 1 HE PO3UH-
HHUTHCS 1 BAMUETHCS KPOB 0. UMM JIOBIIIE KOHTAKT 3 €H-
JIOTETIEM — THM Kpammid KiiHigHAN edekT. Ctabiin-
HICTb ITiHU 3aJISKUTH BiJ 0araTh0X YMHHUKIB, CEpel Ta-
KAX KOHIIGHTpAIlil CKIEpO3aHTy Ta JOJATKOBI
PO3YMHHMKH. SIKIIO B JiTepaTypi OMKHCaHO, IO MpPH
cKkJepo3amnii KpynHOKaTiOepHUX BEH AJIS JOCATHEHHS
O1IpIIO1 CTaOUTIBHOCTI MHU MOXXHA BUKOPHUCTOBYBATH
MOJIiT0KaHOJ 1 3% KOHIIEHTpAIlil, TO 30UIBIIICHHS KOH-
LEeHTpaLii IpH JIIKyBaHH] PETUKYJISIPHOTO BapUKO3Yy Oi-
abie 1% e HeOe3neyHHi, TOMyY IO CTIHKA TaKUX BEH
Jy’K€ TOHKa 1 30UIBIIY€eThCS PU3UK HEKPO3Y OTOUYIO-
YMX TKaHUH. TOMy came JuIsl TaKuX BEeH JOLIJIBHUM €
30LIbIIEHHS CTAOLILHOCTI IMHU HIIAXOM JOJaBaHHS

B’SI3KMX PO3YMHHHKIB, II0 MAlOTh MIHIMQJIBHY KiJb-
KICTBh IMOOIYHMX SIBUIII.

BucnoBku

[ligBumieHHsS KOHIEHTpAIii MOJMiAOKAHOTY BiJ
0,5% mo 1% BruIMBac Ha IIABHUINEHHS CTaOIIBLHOCTI
niau Ha 37,9%, a momasanus 0,1 M 1% riamypoHoBoi
KHCJIOTH 30111bIIIy€e Jyac HamiBposnany Ha 125,2%.

CepenHs TOBXKHMHA PETHKYJISIPHUX BEH yepe3 | Mi-
CSAIIb MICTS MPOLEAYPH 3MEHINUIACKH TIPU BBeaeHHI 1%
MOJIIIOKAHOY 3 TiaJypOHOBOIO KHCJIOTOK Ha 92,8%,
1110 JIOCTOBIPHO OLNIbIIIE Hi>K IIPH cKiiepoTepartii 1 % rmo-
nigokanonoM (88,5%, p < 0,01) ta 0,5% momigokano-
oM (79,2%, p<0,05).

HaiimeHmoro KiTbKiCTh pemUAWBIB Oyna Imicis
BBeAIeHHS 1% IIOJIIOKAHOIY 3 TiallypOHOBOIO KHCIIO-
T010 (13%), MpoTE PI3HMI MIX IPyIIaMH HE € CTaTHC-
TU9HO 3HagymIoo (p = 0,520).

Pi3HMIISA B 4aCTOTI BUHUKHEHHS yCKIIQIHEHb B 00-
CTeKEHUX TpylNax He € CTaTUCTUYHO 3HA4yIIon (p
>0,05).

CIIMCOK JIITEPATYPU:

1. AlosJ., Carrefio P., Lopez J.A., Estadella B. et
al. Efficacy and safety of sclerotherapy using
polidocanol foam: a controlled clinical trial // Eur. J.
Vasc. Endovasc. Surg., —2006. — Ne31(1). — P.101-107.
https://doi.org/10.1016/j.ejvs.2005.08.018

2. Bertanha M., Sobreira M.L., Pinheiro L. et
al. Polidocanol versus hypertonic glucose for
sclerotherapy treatment of reticular veins of the lower
limbs: study protocol for a randomized controlled trial
/[ Trials, —2014. — Ne15(1). — P.497. doi: 10.1186/1745-
6215-15-497

3. Breu F.X., Guggenbichler S. European
consensus meeting on foam sclerotherapy. Tegernsee,
Germany  2003. https://doi.org/10.1111/j.1524-
4725.2004.30209.x

4. Breu F.X., Guggenbichler S., Wollmann J.C.
2nd European consensus meeting on foam
sclerotherapy. Tegernsee, Germany 2006.
https://doi.org/10.1024/0301-1526.37.1.90

5. Cameron E., Chen T., Connor D.E., Behnia M.
et al. Sclerosant foam structure and stability is strongly
influenced by liquid air fraction // Eur. J. Vasc.
Endovasc. Surg., — 2013. —Ned6. — P.488-494.
https://doi.org/10.1016/j.ejvs.2013.07.013

6. Cavezzi A., Tessari L. Foam sclerotherapy
techniques: different gases and methods of preparation,
catheter versus direct injection // Phlebology, — 2009. —


https://dx.doi.org/10.1186%2F1745-6215-15-497
https://dx.doi.org/10.1186%2F1745-6215-15-497

42 Norwegian Journal of development of the International Science No 35/2019

No24, -

https://doi.org/10.1258/phleb.2009.009061
7. Chen A-W, Liu Y-R, Li K, Liu S-H. An

investigation on the influence of hyaluronic acid on

P.247-251.

polidocanol foam stability // Dermatol. Surgery
[Internet]. Ovid Technologies (Wolters Kluwer
Health), - 2016. - Ne42(1). - P.56-58.

http://dx.doi.org/10.1097/dss.0000000000000595

8. Duffy D.M. Sclerosants: a comparative review
// Dermatol. Surg. — 2010. — Ne36(s2). — P.1010-1025.
doi: 10.1111/j.1524-4725.2009.01469.x.

9. Linser P. Uber die konservative Behandlung
der Varicen // Med Klin. — 1916. — Ne12. — P.897-898.

10. Munavalli G.S., Weiss R.A. Complications of
sclerotherapy In: Gloster HM, ed. Complications in
Cutaneous Surgery. New York, NY: Springer; — 2008.
— P.213-223.  https://doi.org/10.1007/978-0-387-
73152-0

11. Teplyi V., Grebchenko K. Evaluation of the
scars’ vascularization using computer processing of the
digital images // Skin Res. Technol. — 2018. — P.1-6.
https://doi.org/10.1111/srt.12634

12. Tessari L., Cavezzi A., Frullini A. Preliminary
experience with a new sclerosing foam in the treatment
of varicose veins // Dermatol. Surg. — 2001. — Ne27. —
P.58-60. https://doi.org/10.1097/00042728-
200101000-00017

13. Van Deurzen B., Ceulen R.P., Tellings S.S. et
al. Polidocanol Concentration and Time Affect the
Properties of Foam Used for Sclerotherapy // Dermatol.
Surg. — 2011. - Ne37(10). — P.1448-1455.
http://dx.doi.org/10.1111/j.1524-4725.2011.02095.x

14. Wollmann J.C. Sclerosant foams. Stabilities,
physical properties and rheological behavior //
Phlebologie, — 2010. - Ne39. - P.208-217.
https://doi.org/10.1055/s-0037-1622317



Norwegian Journal of development of the International Science No 35/2019 43

PHARMACEUTICS

DEVELOPMENT OF QUALITY CONTROL METHODS OF INFUSION FROM GYNECOLOGICAL
MEDICINAL PLANT COLLECTION

Konovalenko 1.

assistant professor of Drug Technology Department, National University of Pharmacy
Kharkiv, Ukraine

Polovko N.

DPhS, Professor of Drug Technology Department, National University of Pharmacy
Kharkiv, Ukraine

Bevz N.

PhD, Associate Professor of Pharmaceutical Chemistry Department of Pharmacy
Kharkiv, Ukraine

PAZPABOTKA METOJUK KOHTPOJISAA KAYECTBA HACTOA U3 I'THEKOJIOTHYECKOTI'O
JEKAPCTBEHHOI'O PACTUTEJIBHOI'O CBOPA

Konoanenko H.C.

accucmenm kageopvl anmeyHol MexHoN02Ul J1eKapcme

Hayuonanvrozo ¢papmayesmuueckozo ynueepcumema, 2. Xapbkos, Yxpauna

Ioaosko H.II.

00KMOp apmayesmuueckux HayK, npogeccop Kagheopsl anmeurol mexnono2uu iekapcme Hayuonano-
HO20 (hapmayesmuieckoeo yHueepcumema, 2. Xapbkos, Yxpauna
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Abstract

We proposed a phyto-collection for the treatment of menopausal syndrome, which can be dispensed from
pharmacies in the form of a collection and used to make an infusion, which includes clover inflorescences, linden
flowers, yarrow and thyme grass, biologically active substances of which should provide estrogen, vegetative-
vascular, sedative, anti-inflammatory, antibacterial and antifungal effects. The presence of flavonoids was deter-
mined by color reactions. TLC revealed the presence of biologically active substances that are close in structure
to rutin and hyperosid. The spectrometric method was used to quantify the content of polyphenolic structure sub-
stances in terms of gallic acid, flavonoid substances in terms of rutin in medicinal plant materials and phytocom-
positions.

AHHOTaNNSA

Hamu npeniosken coctaB ¢purocOopa Jyist Tepaniy KIMMaKTepUIecKOro CHHAPOMa, KOTOPBI MOXKET OTITyC-
KaThCs U3 alITCK B d)opMe c6opa 1 UCIIOJIB30BAThCA JII UBTOTOBJICHHUA HACTOA, B COCTAaB KOTOPOI'O BXOJAAT COILBC-
TU KJIEBEpaA JIYroBOro, HBETKU JIAIIbI Cep}lHeHI/ICTHOf/'I, TpaBa ThICAYCIIUCTHUKA O6BIKHOBCHHOFO " TpaBy qa6peua
06LIKHOBGHHOFO, OMOIOTMYECKH aKTUBHBIE BCHICCTBA KOTOPBIX JOJIKHBI o0ecIieunBaTh 3CTp0FeHHLII7I, BEIrero—Co-
CYZMCTBIH, CEJaTUBHBIH, TPOTHBOBOCIIAINTENILHBINA, aHTHOAKTEPUAIIBHBIA U TPOTUBOIPUOKOBBII a3 dekTs! LBeT-
HBIMHU pEAKIUAMU OTIPEACIICHO HAJINYINEC (bJ'IaBOHOI/IL[OB. MeTOI[OM TCX BbIABIEHO HANIMYKE OMOIOrMYECKH aKTUB-
HBIX BCIICCTB, OJIM3KHX II0 CTPOCHUIO K PYTUHY U THIICPO3UAY. HpOBC):[eHO CHIEKTPOMETPUYICCKHUM MCTOJAOM KO-
JIMYECTBCHHOC COJACPIKAHUC BCIICCTB HOHI/I(i)eHOJ'IBHOFO CTPOCHUSA B IIEPECUCTC HA IaJIJIOBYHO KUCJIOTY, BEIICCTB
q)HaBOHOI/IIlHOFO CTPOCHUA B IIEPECUYCTC HA PYTUH B JICKAPCTBCHHOM PACTUTCIbHOM CBIPHE U (1)I/ITOKOMH031/IIII/II/I.

Keywords: medicinal plant material, quality control, gynecological collection.
KuroueBble cjIoBa: IEKapCTBEHHOE PACTUTENFHOE CHIPHE, KOHTPOIIh Ka4eCTBA, THHEKOIOTHIECKH cOOp.

Berynuienune. BaxxHbIM 3TarioM Npou3BOJCTBA Jie-
KapCTBEHHBIX CPEJICTB KaK B yCIOBUSIX (hapManeBTHYe-
CKUX MPEANPUATHH, TAK U B alTEKe SBISETCS KOHTPOIIb
Ka4yecTBa TOTOBOTO NpojykTa. Hamu mpeasnoxkeH co-
cTaB ¢urocdopa Uil TEpanuH KIMMAKTEPUIECKOTO
CHHIPOMa, KOTOPBIH MOET OTITyCKaThCs W3 alTeK B
(opme cOopa M HCHOJIB30BATHCS JJISI M3TOTOBIICHUS
Hactos [3,9]. COop comepKuT COBETHS KIIEBepa Iyro-
BOTO, IIBETKH JIMIBI CEPALCIUCTHON, TPaBy ThICAUE-
JUCTHUKA OOBIKHOBEHHOTO M TPaBY dabpera OOBIKHO-
BEHHOT0, OMOJIOTMYECKN aKTUBHBIE BEIIECTBA KOTOPBIX

JIOJDKHBI 00€CTIeUNBATh ACTPOTeHHBII, BETr€TO—COCY TU-
CTBIH, CEJaTUBHBIH, NMPOTHBOBOCIIAINTEIbHBIA, aHTH-
OaKTepUATLHBIN U MPOTUBOTPUOKOBEIH AP PeKTHI [3,4].

Cougerust kneepa ayrosoro (Trifolium pratense
inflorescences) conmepkar raMKO3uABI TPUPOIHH U
n30TpuoIrH, 1yOMIIbHBIE BeecTBa, SQUPHOE U XKUP-
HOE Maclla, CAJTMLIIOBYIO KUCIIOTY M APYTHe OpTraHH-
YecKue KUCIOTHI, KapoTuH, ButamuHEl C, E, B1, B2, K,
n30(IaBOHBI — (POPMOHOHETHH U OMOXaHUH—A, KyMe-
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cTaHbl — KyMecTpoi. ColBeTHs KeBepa, COTIaCHO Tpe-
6oBanusM ['DY, craHmapTU3MPYIOT 1O COAEPIKAHUIO
(daBoHOHIOB B mepecyere Ha runeposus [2,3].

B cocrae uBerkoB mumsl cepauenuctHoi (Tilia
cordata Mill.) BxomsaT ¢raBoHOMABI, dPUPHOE MACIO
(0,042-0,38%), OCHOBHOI1 COCTABIISIONIEH KOTOPOIA 5B~
asiercst papHe30J1, a TAKKE TIIMKO3HIbI, TeCIIEPUINH U
TUIMa e, BUTaMuH C, KapOTHH, CAllOHUHBI; CIH3b,
BOCK, yTJIEBOJBI, TyOWIbHEIC, MUHEPAIBHEIC H IPYTHE
BerecTna. [1o TpeboBanmsiM @Y criphe cTanmapTH3n-
PYIOT 110 cymMMe (IIaBOHOHMJIOB B TIepecueTe Ha PYTHH H
runeposun [1,4].

Tpasa THICTYEITUCTHUKA 0OBIKHOBEHHOTO
(Millefolii herba) comepxxut mpoasyneH (MaTpHIHH,
MaTpUKapHH, a3yJeH, 8—aleToakcuapTaOCuH), aXuin-
I[MH, CECKBUTEPIICHOBbIC JIAKTOHBI — aXWJIWH, MUJLIE-
(huH, OATXUHONA], ANETIIIOATXUHOIHT, MOHOTEPIICHO-
UObl — O—TIHHEH, [3—THMHEH, OOpPHEOoJ, cabMHEH, KaM-
¢dopa, Ty#OoH, (QUaBOHOMABI — pYTUH, AalWI€HUH,
MoTeoHuH — [ —ramuko3un, ButamuH K. ITo TpeGosa-
HUsM [' @Y cranaapTu3npyroT o cymme noiaugeHoIoB
B mepecyere Ha nuporamwion [1,4].

B TpaBe uabperna obsikHoBeHHOr0 (Herba Thymi
vulgaris) coxepxkurcst sdpuproe maciao (1,0-2,1%).
I'naBHO# cocrtaBistoleid, KoTopas OIpeaesseT IeH-
HOCTh MAclia, SIBIIETCS (DeHOJbHBIE COSAWHEHHS: TH-
Mot (o 42%), kapBakposl U n—1uMod (n—1iuMeH). B
Maciie 00HapyKeHbI MOHOTEPIICHOUIBI — |-TIHHEH, y—
TEpIHHEH, JJMHAIOOJI, |-00pHEOII U CECKBUTEPIICH — Ka-
puodunen. Kpome sapupHOoro mMacna, B ChIpbe CoJep-
JKaTCsl KMCIOTHI: YPCOJIOBasi, 0J€aHoIoBast, THMYHOBa
(canonuHOBast), KodeiiHas, XJIOPOreHOBasi U XWHHAS;
(hTaBOHOMIBI: JIIOTEOJIMH, JIIOTEOJIMH—/—TIIIOKO3HL;
IyOWJIbHBIC BEUIECTBA; TOPEYN M MHHEpPAIBHBIC COJIH.
CrangapTu3npoBarh TpaBy dadpena OOBIKHOBEHHOTO
T'®Y pexomeHayeT MO COAEPHKAHUIO IKCTPAKTUBHBIX
Beects [1,4,7].

Heas uccnenoBanumii. Paspabortatp MeToaumKm
KOHTPOJISl Ka4eCTBa OMOJIOTUYECKH aKTHBHBIX BEI[ECTB
JIEKAPCTBEHHOTO PACTUTEIBHOTO ChIphbsi (UTOCOOpa
JUIsl BKIIIOUEHHMSI B crieliM(UKAIMU Ha THHEKOJIOTHYe-
CKHii cOOp M HACTOIA.

Marepuansl 1 MeToABL. B pabote ucnonp3oBanu
CO pytuna (PCO I'dV (xat. HOMep R0366), CO rH-
neposzuna (PCO I'dY (kar. Homep H0201), C3 ramno-
Boi1 kucioThl (Sigma—Aldrich (kaT. HOMep 27645), CO
xyoporeHoBoi kucinotel (PCO I'dY (kar. HOMEp
C0088). Pearents! oTBeuaroT TpeboBanusM ['ocynap-
cTBeHHON @apmakonen VYKpauHbl, MEpHas MOCyAa
kmacca A. ITmactunku mist TCX Kieselgel 60 F254
(pupmbr «Merck») Ha aTFOMUHUEBOH OCHOBE A, BECEHI
aHanmutHaeckue «Asusy (ITompmra), ciekrpodoromeTp
Evolution 60s (CILIA).

ITpu ompeneneHny XMMHUYECKOTO COCTaBa HcCIIe-
JTyeMOH JIeKapCTBEHHOTO PACTHTENILHOTO CBIPbS M €TO
cMecH, conepkaieil (paaBoHOMIBI TPOBOIMIN Kade-
CTBEHHbBIE PEAKIUH: [IMAHUIUHOBA PEAKIHsl, [IMaHHUIH-
HOBa peak1ys 1o bpuanry, peakuus ¢ xenesza (I1I) xio-
PHIIOM, peaKIys CO MIEeJ0YbI0, PEaKIHs ¢ KOHIIEHTPH-
poBaHHOW cepHoil kuciotoii (CambkoBckoro). B
KauecTBe oOpasiia cpaBHEeHHUs ucroib3obamu 0,1%—i
CIHUPTOBOM pacTBOp pyTHHa [5].

B cootBerctBuu ¢ TpeboBanusamu ['@Y unentu-
¢uxanmio BAC couBetnii KieBepa JIyroBOro, TPaBbl
gabpena OOBIKHOBEHHOTO, TPaBBl THICAYCITUCTHUKA
O0OBIKHOBEHHOTO, IIBETKOB JIMITBI CEPALECTUCTHON U UX
cmecu mnpoBoamwmu MerogoM TCX. HcmompzoBamm
TCX-TnnacTUHKHU CO cloeM CuiIuKarens P B cucteme
pacTBopuTeNel MypaBbUHas KucioTa Oe3BogHas P —
YKCyCHasl Kuciora jgesHas P — Boga P — stunauerar P
(11: 11: 27: 100). Kax ncnbiTyemble pacTBOpPBI HCIIONb-
30BaJIl METaHOJIBHBIE IKCTPAKTHI CHIPBS (IKCTPAKT CO-
LBETUH KJIeBepa JyroBOro, TpaBbl yabpena OOBIKHO-
BEHHOT'O, TPaBbl THICSYEIUCTHHKA OOBIKHOBEHHOTO U
I[BETKOB JIMIIBI cepauenrcTHoi ¢ 0,2 mi meranona). B
KaugecTBe MapkepoB ucnonb3oBam @CO 'Y pyruna
P u ®CO I'dY runeposuna P B 10 M meranomna P.
Omnpenenenne XapaKTePHbBIX 30H IOTJIOMICHUS TPOBO-
JUAITH TIOCJIE BBICYIIMBAHUS XpoMaTorpaduueckoii mia-
ctuHKH npu Temnepatype ot 100 ° C mo 105 ° Cu
OMPBICKMBaHKE pacTBOpoM, cojepxkammum 10 r / 1
JTU(EeHUTO0PHOI KUCIOTH aMUHOATHIIOBOTO d¢upa P n
50 r / n makporona 400 P B meranone P. [Ipocmotp
XpomarorpaMm ocyiecTisiau uepe3 30 mun B Y-
CBETE ¢ AJIUHOHN BOMHBI 365 HM.
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Puc. 1. Xpomamoepamma, nonyuennas ¢ npoyecce uoenmughuxayuu JIPC u cmecu:
1-5 ucnvimyemvie pacmeopel 0opasyos: 1—yeemku 1unvi cepoyerucmuoll, 2—mpasa 4abpeya 06bIKHO8EHHO20;
3-mpasa micAYENUCMHUKA 0OLIKHOBEHHO20, 4—Ccoyemius Kiiegepa 1y208020;
5-cbop; a — cmandapm pymuna; b — cmanoapm cunepozuda

[Tpn npoBeeHNN NICHTU(PHUKAIIMA METOIOM TOH-
KOCJIOHHO# XpoMaTorpaduu co cTaHAapTHBIMH 00pa3-
namu (GJIaBOHOMIOB OBLIO MIACHTH()UIIMPOBAHO PYTHH
(Rf cucrema — 0,3855) u runeposun (Rf cucrema —
0,6627).

Jnst noxaszaTenbCTBa HAIMYMS BEeLIecTB Houde-
HOJIBHOTO CTPOEHHs B COCTaBE HCCIIEAYEMOIO PacTH-
TENBHOTO CHIPbS M (DUTOKOMIIO3UIIUH HCIIOIb30BAIH

METOJT aOCOPOIMOHHON CIEKTPOYOTOMETPHUA B YIIb-
TpaduoseToBor obmactu. YD—CIeKTphbl MOTJIOMICHHS
BOJHBIX H3BJIICUCHUN W3 COIBETUS KJeBepa, OMICTOB
JIUMBI, TPaBbl THICSYEIUCTHUKA, TpPaBbl Yabpena u
coopa B o6mactu oT 220 M 10 400 HM PErHCTPUPOBAIH
Ha cnekrpodoromerpe Evolution 60 S. CpaBhenune
npoBowun B oTHOmmeHnr CO ramioBoit kuciaotsl 1 CO
XJIOPOT'€HOBOW KUCIOTHI (pHC. 2).

0,5 -

A

2,5

2 \ ——rajnoBas
X/10poreHoBas

1,5 \ Knesep
Yabpel,

LN -
nvna

TbICAYE/TUCTHUK

= cbop

0 T !
220 270 320

370

Ao, HM

Puc. 2. Y®-cnexmpul noznowenus 600HbIX pacmeopos 1 - coyeemus kiegepa 1y206020,
2 - mpaesa yabpeya 006bIKHOBEHH020, 3 — YBEMKU JUNBL CEPOYETUCMHOL, 4 — MPasa MblCAUETUCMHUKA OOBIKHO-
sennozo, 5 — coop, 6 —0,001/% pacmeop CO eannosoii kuciomel,
7 —0,001% pacmeop CO x10poceno8oti Kuciomol
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OKCHepUMEHTANbHBIE JaHHbIE (pUC. 2) CBUe-
TEIbCTBYIOT O HaJMyuu B YD-crekrpax B COLBETHS
KJIeBepa MaKCHMyMa MOIJIOIEHUS MpH JJIUHE BOJIHBI
259 um u teya B o6mactu 313-321 HM; IBETKOB JIUIIBI
- IBYX MakCHUMyMOB ipu 267 HM U 324 HM, TpaBbI 4a-
Opena - wieya B obsactu 268-275 HM U MakcUMyMa
npu 281 HM, TpaBbl ThICAYETUCTHUKA Ieua mpu 270-
270 aM 1 Makcumyma npu 290 HM. AOCOpOIMOHHBIN
CHEKTp TOTJIONMCHUS BOJHOTO H3BJICUCHUS MO cOOpY
XapaKTepU3yeTcs HATMYNEM IByX MaKCHMYMOB TOTJIO-
menust npu 257 am u 322 aM. B To xe Bpems B 0,001%
BOJHOM pacTBOpE rajlyIOBOW KUCIOTHI MaKkCUMyM Y ®-
CHeKTpa HaOMogaeTcs MpH UIMHE BOJHBI 261 HM, B
0,001% BogHOM pacTBOpe XJIOPOrE€HOBON KHCIOTHI -
npu 270 uM. Takum o0pa3oMm, IS CTaHAApPTH3ALUU
cbopa 1enecoodpasHO OMpeAeisATh COACPKaHHE Be-
IIECTB IMOJM(EHONBHOTO CTPOCHUSI B IIepecdeTe Ha
TaJJIOBYIO KUCIIOTY [6].

MeTtoanka omnpeleneHusi BellecTB moJmude-
HOJILHOT'O CTPOEHMSI.

Hcnvimyemwiii pacmeop. 4,0 T conBeTust Kienepa
win 1o 2,0 T TpaBHI 4aOperna, TpaBbl THICTYCITUCTHUKA
1 1BeTKOB Junbl, ik 10,0 T cOopa momMemaroT B Mep-
HyI0 K00y BmectumocThio 100,0 M, moBomsT o0beM
BOJIOM OYHIIEHHOH, YIUTHIBasS K03()(UITMEHT BOAOIIO-
[JIOUIEHHU U lTepeMelnBatoT. HactanBatot Ha BOASHOM
OaHe B TeueHHe |5 MUHYT C MOCIEAYIOIIUM OXJIAXIe-
HHUEM IIpH KOMHATHOU Temriiepatype - 30-45 MUHYT.

0,5 mu1 mosTy4eHHBIX pacTBOpoB AoBoAsT 10 100,0
MJI BOJIOM TUCTHILTUPOBAHHOM P.

Pacmeop cpasnenus. 0,0501 r (Tounas HaBecka)
CO ramioBoil KUCIIOTHI pacTBOPAOT B 50 mi Boasl P

IIPU HarpeBaHWU Ha BOJSHOM OaHe, OXJIaXJaroT U JI0-
BOJIAT OOBEM pacTBOpa TEM K€ PACTBOPUTEIEM 0
100,0 ma. 1,0 M1 MOITy4eHHOTO pacTBOpa JOBOIAT IO
50,0 M1 BOJOH AUCTHIIMPOBAHHOM P.

Komnencayuonnuwiii pacmeop. Bona quctunnupo-
BaHHas P.

ONTHYECKYIO TUIOTHOCTH IOJYYEHHBIX HCIIBITye-
MBIX PacTBOPOB M PacTBOpa CTaHAAPTHOrO oOpasua
TaJUIOBOM KHCIIOTHI ONPEAENSAIOT Ha CIEKTPO(OoTO-
MeTpe IpHU IJIMHE BOJIHBI 261 HM B KIOBETE € TONIIMHON
cios 10 mm.

CopeprkaHue BEIIECTB MOJH(PEHOIBFHOTO CTpoe-
HUA (X) B UCCIIEAYEMOM PacTUTENIFHOM CBIpbE U cOope,
B TIPOLIEHTAX, B IEPECUETE Ha TAJUIOBYIO KHCIIOTY U CY-
X0€ ChIPhE BRIYHCIIIIOT 0 (hopMyJie:

0 A-m,, -100-25-1-100-100 i} A-m, -100-100
A, m -100-05-50-(100-%,,) 4,,-m,-05-4-(100-%,,)
rae A — onTHYecKas IUIOTHOCTh HCIBITYEMOTO

pacTBopa;

Acr — onTHYecKas INIOTHOCTh PacTBOpa CTaHIapT-
HOTO 00pa3na raJuioBoi KHCIIOTHI;

M — Macca HaBeCKH CTaHJapTHOro o0pasiia raj-
JIOBOH KUCIIOTHL, T;

M, — Macca HaBEeCKH PACTUTEIBHOTO CHIPHS IS
oTpeeIeHNs] KOJMYECTBEHHOTO COMIEPKAHMUA, T.

PesynbraThl onpeneneHust CyMMBI BEIIECTB ITOJIH-
(eHONBHOI CTPOCHHUS B MepecdeTe Ha TaJUIOBYIO KHC-
JIOTY ¥ OE3BOJIHYIO CBIphE IIPUBEIEHBI B Tabuie 1.

801 cm

Tabimmna 1

Pe3ysibTaThl KOJHYECTBEHHOTO ONMPEIeIeHHsI COAePKAHUS CYMMBbI BelleCTB MoIM(eH0JILHOT0 CTPOEHHUs B
PACTUTEJILHOM ChIPbe H c00pe, B IlepecueTe HA TAVIOBYIO KHCJIOTY

KonmuecTBo nonn(eHONBHBIX COeTMHEHUH B %, B CBIPbE

COILIBETHS KJIe- I[BETKH JIUIIBI CEpA- | Tpasa yabpera oObIK- TpaBa THICSYEINCTHUKA 6o
BEpa JIYTOBOTO LETUCTHON HOBEHHOTO OOBIKHOBEHHOTO P
4,49+0,01 4,21+0,01 3,77+0,02 3,01+0,01 3,65+0,02

K nonugeHonbHBIX COeMHEHUH OTHOCAT (II1aBo-
HOWJBI, TO3TOMY IICJICCOO0Pa3HO OBLIO OMPEICIUTh
MMEHHO 3TH coeluHeHus. [ omnpeneneHus: Kojaude-
CTBEHHOT'O COJIEpXKaHUsl BEUIECTB (hIIABOHOUIHOTO
CTPOEHHMS B JIEKAPCTBEHHOM PAaCTHUTEILHOM CHIPhE HC-
MOJIB3YIOT HECKOJBKO CHEKTPO(OTOMETPHUYECKUX Me-
TOJIMK, OCHOBAHHBIX HA PEaKIUH C PACTBOPOM aJIIOMH-
HUS XJI0puaa B kucnoi cpene [8,10,11].

W3BecTHO, YTO Jy4IIUM HSKCTPAreHTOM Ui Be-
11eCTB (hJIABOHOUIHOTO CTPOCHHMS SIBIISIETCS CIIUPT ATH-
soBbIit 40%. [ToaToMy peakinio KOMILIEKCOOOpa3oBa-
HUS IPOBOAMIIM, UCIIONIB3YSI U3BJICUECHUS U3 CHIPbS CO
CIIUPTOBBIM PAacTBOPOM aJIOMHMHHUS XJIOPHJA B YKCYyC-
HOKHCIION cpejie ¢ 100aBIeHUEeM CIHPTA.

AOGCOpOLIMOHHBIC CHEKTPHI ITOTJIOMICHUS TIOJTY-
YEHHBIX OKPAIIEHHBIX pacTBOPOB B o0sactu ot 380 HM
110 450 HM NpUBEEHBI HA PUCYHKE 3.
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Puc. 3. Abcopbyuonnvie cnekmpul no2nOWeHUs UCCTIE0YEeMbIX BOOHbIX PACMBOPOS CbIPbSl, BXOOAUUX 8 COCMAB
cbopa u cbopa nocie peakyuu ¢ peakmugom amOMUHUA X10puoa.
1- coysemus xknegepa nyzo6020, 2— mpasa uabpeya 06bIKHOGEHHO20, 3— MPABA MBLCAUETUCMHUKA 0ObIKHOGEH-
HO20, 4— ysemKu 1unvl cepoyerucmuou, 5— coop u 6-pymun

[omyuennsie pe3ymnbTaTel (puc. 3) CBUIETENB-
CTBYIOT, YTO TIOCJI€ PEAKIUH C PACTBOPOM AITIOMUHUS
XJIOpUAa B aOCOPOIIMOHHOM CIIEKTPE pacTBOpa COIIBE-
TUS KIeBepa HaOIr0faeTcsi MakCUMyM IIOTJIOLICHUS
npu JnuHe BOJMHBI 406 HM, TpaBBl THICAYETHCTHUKA
MIpH JUTMHE BOJHBI 397 HM, IIBETKOB JIUIIEI - 406 HM, U3
c6opa npu urHe BOHEL 403 HM. CIEKTp MOTIONICHUS
TpaBbl Yabpela B 3THX JKE YCIOBUSIX UMEET MaKCUMYM
MpH AnuHe BOJIHbI 390 HM, UTO HE BIMSET HA MAKCUMYM
noryomeHus u3 coopa. CrekTp HOTJIOMEHNsT PyTHHA
XapaKkTepu3yeTcsi MaKCHMyMOM MOTJIOMIEHHUS MpU
mmHe BoaHBI oT 407 1o 410 HM.

JlaHHBIE CHIEKTPOB TMOTIIOIIEHHS BOJHBIX PacTBO-
POB HCCIIEyeMBIX PACTEHUI CBHIETEIBCTBYIOT O TOM,
YTO BO BCEX AHAIM3UPYEMBIX COCTABISIONIMX (HUTO-
KOMITO3MIIUIO MPUCYTCTBYIOT (DJIAaBOHOUJIBI, ONM3KHE
Mo CTpoeHuio K pytuHy. llosTomy nenecooGpas3Ho
OIPEJIETISITH KOJMIMUECTBEHHOE coJiepkaHKe (pr1aBoHOM-
JIOB B HCCJIEyeMOM cOope 1o CyMMe BelecTB (uiaBo-
HOMJHOTO CTPOEHHs B Iepecdere Ha pyTHH. Mcmbita-
HUS IPOBOAMIHN O CIEAYIONIEH METOAUKE.

MeTonuka onpeeeHus: (p1aBOHOUIOB.

HUcnvimyemviii pacmeop. 4,0 T couBeTus Kiesepa
i 1o 2,0 T TpaBsl Yabpera, TpaBhl THICAICTHCTHUKA
1 1BeTKOB Jumbl, i 10,0 T cOopa momemaroT B Mep-
HyI0 K00y BmectumocThio 100,0 M1, moBomsT o0beM
BOJIOW OYMIEHHOM, YYUTBIBAs KOA(PGHUIUEHT BOJIOIIO-
IJIOLIEHMS ¥ IepeMelnnBaroT. HactauBaroT Ha BOJISIHOM
OaHe B TeucHHE 15 MHUHYT C MOCIEAYIONINM OXJIaXKIe-
HUEM MpH KOMHATHOU Temiiepatype - 30-45 MuHYT.

K 5,0 My momydYeHHBIX pacTBOPOB J00ABISIOT 1
MJI peakTHBa ATIOMUHHMS XJIopuaa P 1 10BoaaT o0beM
pacTBopoM 5% KHCIOTHI YKCYCHOH JIEASTHON B 3TaHOJE
P 1o 25,0 M.

Pacmeop cpasnenus. 0,0501 r (Tounas HaBecka)
CO pyrtuna pactBopstor B 50 man 96% cnmpra npu

HATPeBaHWU Ha BOISHOU OaHe, OXJIaXKAAIOT U JOBOJAAT
00BeM pacTBopa TeM xe pactBopureneM 1o 100,0 vt
K 1,0 M momrygeHHOTO pacTBOpa mMobaBmsaor 1 M pe-
aKTHBa AIOMHHUS XJopuaa P u 1oBousT o0beM pac-
TBOPOM 5% KHCIIOTHI YKCYCHOM JIeASHON B 3TaHose P
1o 25,0 mi.

Komnencayuonnwiii pacmeop. 5,0 M1 UCXOTHBIX
BOJIHBIX PAacTBOPOB JOBOJST PacTBOPOM 5% KHCIOTHI
YKCYCHO JICITHON B 3TaHOJIE 0 o0beMa 25,0 mi1.

ONTHYECKyIO TUIOTHOCTH TOJYYEHHBIX HCIIBITye-
MBIX PaCTBOPOB 1 PacTBOPA CTAHAAPTHOTO 00pasia py-
TrHA Yepe3 30 MHHYT OmpenensioT Ha CIeKTpodoTo-
MeTpe mpu JyTiHe BOIHBI 407 HM B KIOBETE C TOIIINHON
ciost 10 Mm.

Copeprxanue (hJIaBOHOHIOB (X) B HCCICIyEMOM
pacTUTENBEHOM ChIpbe U cOOpe, B MPOIIEHTAX, B Hepe-
CYeTe Ha PYTHUH U CYXO€ ChIPbE BBIYHCISIOT O (op-
MyJe:

" A-m_ -100-1-25-100-100 A-m_ -100-100

A M 1005:25-(00-%, ) A_-m,-5-(100-% )

cm

rie A — onTuyeckas IUIOTHOCTh HCIBITYEMOTO
pacTtBopa;

A¢r — ONITHYECKAS IUIOTHOCTB PacTBOpa CTaHAapT-
HOTO 00pa3ma pyTHHA;

M¢r — Macca HaBECKU CTaHIApTHOTO oOpasna py-
THHA, T;

My — Macca HaBECKU PaCTUTCIIBHOI'O ChIPbA IJIA
OIIpe/ieNICHUs] KOTMYECTBEHHOTO COAEPKaHMU, T.

Pe3ynbpTaThl KONUYECTBEHHOTO ONpPEIENEHUS CO-
JACpKaHusA (I)J'laBOHOI/I[[OB B PACTUTCIIBHOM CBIPpHE U
cOope B niepecyeTe Ha PyTHH IIPUBEJCHBI B Ta0I. 2
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Tabauma 2

Pe3yabTaThl KOJIM4ECTBEHHOT0 ONIPe/AeJICHNs COIePKAHNS CYMMBI BellecTB (1aBOHOMIHOIO CTPOCHHUS
B IepecyeTe HA PyTHH

KonmmuecTBo nonu¢eHoNIbHBIX coeIMHEeHHH B %, B ChIpbe

COLIBETHS KJIe- LBETKH JIMIBI cep/l- | TpaBa yaOperna oObIK- TpaBa THICSYEINCTHUKA 6o

Bepa JIyTOBOTO LIeTIUCTHOH HOBEHHOTO 0OBIKHOBEHHOTO P
0,58+0, 01 1,61+0,02 1,26+0,01 1,16+0,02 0,45+0,03
BsiBoabl. 4. HaykoBe OOIpyHTYBaHHS CKJIaJly KOMITO3HIIT

1. Pa3paboTaHbl METOAWKH KOJIHMYSCTBEHHOTO H
Ka4eCTBEHHOTO OIMPEICIICHHSI MON(EHONBHBIX COCIH-
HEHHUH B JICKAPCTBEHHOM PACTUTEIBHOM CHIpbE U (H-
TOKOMIIO3HUIUU.

2. LIBeTHBIMH PEaKIUSIMU ONPEACICHO HATUIHE
(h1aBOHOMTIOB.

3. Meronom TCX BBISIBIEHO HATMYNE OMOJIOTHYE-
CKHU aKTHBHBIX BEILIECTB, OJM3KHUX MO CTPOCHUIO K PY-
TUHY U TUIIEPO3ULY.

4. TIpennoxeHo KOJIMIECTBEHHOE COICPKaHUE Be-
IIECTB MOJIM(DEHOIBLHOTO CTPOCHHUS MPOBOIUTH CIICK-
TPOMETPUYECKUM METOJIOM B TIEpecUeTe Ha TaIOBYIO
KHCJIOTY, BemecTB ()NIABOHOMIHOTO CTPOCHUS B IEpe-
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Abstract

Amino acids from plants have an important influence on various systems and organs of the human body. They
have broad pharmacotherapeutic properties, promote faster absorption of biologically active substances and

potentiate their action.

Brassica oleracea L. (Brassicaceae family) — common vegetable plant that has long been used in folk
medicine to treat many diseases. Therefore, it is important to determine the qualitative composition and

guantitative content of amino acids in cabbage leaves.

Amino acids were identified in the cabbage leaves of different cultivars by ion-exchange liquid
chromatography. The total number of amino acids was 18 and 7 of them are essential and 2 are conditionally
essential amino acids. Glutamic acid and proline were dominant in Bilosnizhka cultivar (1.74% and 1.26%), Ya-
roslavna cultivar (1.24% and 2.31%), Ukrainian autumn cultivar (2.49% and 1.55%) respectively.

Methionine and y-aminobutyric acid have been found in minorities in all samples of cabbage leaves: Bilos-
nizhka cultivar - 0.07% and 0.10%; Yaroslavna cultivar - 0.11% and 0.01%; Ukrainian autumn cultivar - 0.07%

and 0.11% respectively.

The highest sum of amino acids was in the cabbage leaves of Yaroslavna cultivar (10.73 %).

Keywords: Brassica oleracea L., ion-exchange chromatography, amino acids.

Introduction. Brassica oleracea L. (Brassicaceae
family) — is the one of the most common food plants
that is grown in almost every area of the globe.

The plants have a diverse chemical composition,
which is represented by steroid compounds, vitamins,
polysaccharides, proteins, carotenoids, amino acids,
minerals, according to the literature. These compounds
cause the high nutritional and medicinal properties of
the plants [3, 5, 6, 8].

Amino acids are vital organic substances. Amino
acids are included in the biosynthesis of proteins,
enzymes, nucleic acids, complex carbohydrates, fats,
hormones, and other compounds required for living
organisms. Amino acids are able to maintain normal
function of organs and systems. Individual amino acids
are important in the prevention and treatment of many
pathological conditions. Thus, glutamic acid is
involved in maintaining of brain cell respiration,
stimulates the oxidation processes; alanine is an
effective tool in the prevention of ischemic brain
disorders; proline is a part of synthetic nootropic agents
and is a major component of collagen; leucine,
methionine, aspartic and glutamic acids improve
cardiovascular function; aspartic and glutamic acids are
used in arrhythmias, hypoxia, and diseases of the
central nervous system. The main sources of amino
acids for the human body are food products of animal
and plant origin.

Plant amino acids affect the function of various
systems and organs of the human body, exhibit broad
pharmacotherapeutic  properties, promote faster
absorption of biologically active substances from plants
and potentiate their action [2, 4-8].

The aim of our research was to study the amino
acid composition of cabbage leaves of Bilosnizhka, Ya-
roslavna, and Ukrainian autumn cultivars.

Materials and Methods. The samples for the
study were dried and milled cabbage leaves of Bilos-
nizhka, Yaroslavna, and Ukrainian autumn cultivars.
The raw materials are grown on research areas of the
Institute of Horticulture and Melon-growing of the
National Academy of Agrarian Sciences of Ukraine
(Merefa, Kharkiv Region, Ukraine). Raw materials
were collected in 2017-2018.

The determination of the qualitative composition
and quantitative content of amino acids in the raw
material was carried out by ion-exchange
chromatography using an automatic amino acid
analyzer AAA T-339M (Czech Republic).

The study of amino acids was performed after pre-
hydrolysis with hydrochloric acid. To this end, 6 N hy-
drochloric acid solution was added to the test tube with
exactly measured portion of herb and after that the tube
was cooled in a liquid nitrogen flow. When the test tube
contents were frozen, the air was removed from it under
vacuum to avoid amino acid oxidation. Then the test
tube was sealed and preserved in thermostat at a con-
stant temperature of 106°C within 24 hours. Then the
test tube contents were cooled, totally transferred to a
glass weighing box, and hydrochloric acid was evapo-
rated on a water bath. 3-4 ml of deionized water was
added to a dried sample, and the evaporation went on.
The obtained sample was dissolved in 0.3 N lithium cit-
rate buffer at pH 2.2 and applied on amino acid analyzer
ion exchange column, whose cation exchanger was pre-
viously equalized with sodium citrate or lithium citrate
buffer solution. Amino acids were separated by small-
grain spherical shape cation exchangers (resins) of sty-
rene-divinyl benzene copolymer with a functional sul-
fite group [1].

T 339 automatic amino acid analyzer performs all
analysis operations in a continuous eluent flow. At the
column exit a micropump constantly mixed eluate with
ninhydrine reagent (mixture of ninhydrine, buffer solu-
tion and stannic chloride in argon atmosphere). The ob-
tained mixture was fed along a capillary pipe to reactor
heated to 95°C — 98°C. Then it was fed to flow cell for
photocolorimetric determination of obtained color in-
tensity at 440 nm or 560 nm. The photocell signals were
registered by potentiometric recorder in the form of
chromatograms. The peak area in chromatograms was
calculated and compared to amino acid peak areas from
known chromatograms, and on this basis the absolute
values of content of each amino acid in analyzed sam-
ple were calculated [1].

The content of each amino acid in sample in uM
(X4) in analyzed sample was calculated by formula:

X1 = Sl / So,
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Where S; —amino acid peak area in analyzed sam-
ple, S, —peak area of this amino acid in solution of
standard amino acid where in the content of each amino
acid corresponds to 1 pM. To express the content in mg
the obtained amino acid amount in uM was multiplied
by corresponding molecular mass [1].

Results. The results of determination of the
qualitative composition and quantitative content of
amino acids in cabbage leaves of Bilosnizhka, Yaro-
slavna, and Ukrainian autumn cultivars by the method
of ion-exchange chromatography are presented in the
table.

Table
The content of amino acids in cabbage leaf
. . The content in cabbage leaves of different cultivars, %

No Amino acid - - —

Bilosnizhka Ukrainian autumn Yaroslavna
1 y-aminobutyric acid 0.10+0.01 0.11+0.01 0.01£0.001
2 Lysine " 0.36+0.01 0.28+0.01 0.63+0.02
3 Histidine ™ 0.15+0.01 0.12+0.01 0.26+0.01
4 Arginine ™ 0.88+0.04 0.56+0.02 1.04+0.05
5 Aspartic acid 0.90+0.04 0.83+0.04 1.19+0.05
6 Threonine ™ 0.23+0.01 0.19+0.01 0.32+0.01
7 Serine 0.29+0.01 0.24+0.01 0.44+0.02
8 Glutamic acid 1.74+0.08 1.24+0.05 2.49+0.11
9 Proline 1.26+0.05 2.31+£0.09 1.55+0.06
10 Glycine 0.29+0.01 0.24+0.01 0.50+0.02
11 Alanine 0.42+0.01 0.33+0.01 0.51+0.02
12 Cystine 0.16+0.01 0.16+0.01 0.20+0.01
13 Valine” 0.24+0.01 0.22+0.01 0.25+0.01
14 Methionine™ 0.07+0.01 0.07+0.01 0.11+0.01
15 Isoleucine” 0.20+0.01 0.20+0.01 0.26+0.01
16 Leucine” 0.31+0.01 0.28+0.01 0.43+0.02
17 Tyrosine 0.14+0.01 0.12+0.01 0.25+0.01
18 Phenylalanine” 0.20+0.01 0.18+0.01 0.29+0.01

Y essential amino acids 2.64 2.10 3.59
Y amino acids 7.94 7.68 10.73

Note. " — essential amino acid , ™ — conditionally essential amino acids.

Discussion. The ion-exchange chromatography
identified 18 amino acids in leaves of Bilosnizhka,
Yaroslavna, and Ukrainian autumn cultivars. Amino
acids included 7 essential amino acids and 2 condition-
ally essential amino acids.

The content of glutamic acid and proline were the
greatest in cabbage leaves of Bilosnizhka cultivar -
1.74% and 1.26%, in cabbage leaves of Yaroslavna cul-
tivar - 1.24% and 2.31%, and Ukrainian autumn culti-
var (2.49% and 1.55% respectively.

Methionine and y-aminobutyric acid were present
in the least amount in all samples of cabbage leaves:
Bilosnizhka cultivar - 0.07% and 0.10%; Yaroslavna
cultivar - 0.11% and 0.01%; Ukrainian autumn cultivar
- 0.07% and 0.11% respectively.

The highest sum of amino acids was in the
cabbage leaves of Yaroslavna cultivar (10.73 %).

The sum of amino acids in the cabbage leaves of
Bilosnizhka cultivar and Ukrainian autumn cultivar
was almost the same — 7.94 % and 7.68 % respectively.
These tendency was observed for the amount of
essential amino acids. The highest content of the sum
essential amino acids was in cabbage leaves of Yaro-
slavna cultivar.

Conclusions. The analysis of the qualitative
composition and quantitative content of amino acids of
cabbage leaves of Bilosnizhka, Yaroslavna, and
Ukrainian autumn cultivars was carried out.

The presence of 18 amino acids was found. Amino
acids included 7 essential amino acids and 2 condition-
ally essential amino acids.

The content of glutamic acid and proline were the
greatest in cabbage leaves of all cultivars.

The results can be used to produce complex drugs
and functional food supplements and also to create
methods of quality control of raw material of Brassica
oleracea L..
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Abstract

The problem of helminthiases is particularly relevant in the recent years as this group of diseases is met in all

countries of the world. With the purpose of the further creation of new complex anthelminthic drug for the treat-
ment of helminthiases of digestive system, the profile of albendazole was studied. On the basis of the findings it
was set that it is rational to develop complex anthelminthic drugs, which must include albendazole, as well as an

additional anthelmintic agent to provide a broad spectrum of action.

Keywords: albendazole, helminthiasis, PASS analysis, drug profile

Helminthiases is the worldwide healthcare
problem

Introduction. The development of dosage forms
involves careful selection of active and auxiliary sub-
stances. Particular attention should be paid to the study
of the profile of active substances.

Parasitic disease is one of the most pressing prob-
lems of the present. The existing on the pharmaceutical
market range of medicines for the treatment of helmin-
thiasis currently includes 19 drugs based on praziquan-
tel, mebendazole, albendazole, piperazine, piranthel,
levamisole. It has been established that among the an-
thelmintic agents presented, foreign medicines domi-
nate (63.2%), while Ukrainian producers offer fewer
drugs (36.8%) [10].

In view of the above, it is promising to develop
new domestic medicines with anthelmintic activity,
which will ensure the needs of the population of the
country in quality and affordable domestic drugs.

The national program for the import substitution
of drugs provides the development of new drugs of do-
mestic production, which can successfully compete
with similar drugs of foreign production not only in
terms of price, but also in efficacy and safety.

In view of the above, it is promising to develop
new domestic medicines with anthelmintic activity,

which will ensure the needs of the population of the
country in quality and affordable domestic drugs.

Therefore, in order to create a new anthelmintic
drug, we aimed to study the profile of albendazole as
an active ingredient, since this active pharmacological
ingredient is included in the overwhelming majority of
protocols for the treatment of helminthiasis of the di-
gestive system [1, 4, 8].

Materials and methods. As the material of the re-
search the proper open access literature sources about
albendazole were used.

The methods of bibliosemantic analysis of the lit-
erature data and PASS-analysis of albendazole struc-
tural formula was used.

Data processing was performed using the meth-
ods of economic and statistical analysis and the results
processing — with the help of computer programs. Pre-
diction of activity of the main biologically active sub-
stances was performed with PASS-analysis
(http://www.way2drug.com).

Results.

Physical and chemical properties

Albendazole is a carbamate of benzimidazole
based on a bicyclic ring structure in which the benzene
ring is fused to the 4- and 5- position of the imidazole
ring. Gross formula: C12H1sN30-,S; molar mass 265.34
g/mol (Fig. 1).
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Fig. 1. Structural formula of albendazole

Albendazole is a white or yellowish powder, anhydrous, slightly soluble in formic acid, weakly soluble in
ether and methylene chloride, and practically insoluble in ethyl alcohol and water.

Pharmacological activity

The spectrum of pharmacological activity of albendazole is quite broad (Table 1).

Table 1

Pharmacological activity of albendazole by PASS analysis

Probability of activity Type of pharmacological activity
0,955 Flavin-monooxygenase substrate
0,947 Substrate FMO3
0,847 Anthelmintic (nematodes)
0,834 Anthelmintic (general)
0,826 Antiparasitic
0,734 Nicotinic a4-B4 receptor agonist

It is now known that albendazole shows anthel-
mintic activity in relation to many causative agents of
helminthiasis of digestive system, including various
types of intestinal worms and protozoa. Albendazole is
used in the treatment of the following diseases:

» nematodosis (ascariasis, enterobiasis, anky-
lostomiasis, necatoriasis, trichinosis, tenaeus, opisthor-
chiasis, clonorhosis);

Unlike theoretical calculations, the practical expe-
rience of treatment with drugs based on albendazole al-
lowed to establish such side effects of the substance
with its long-term administration [2, 3]:

» common: stomach pain, fever, nausea;

 rare: black, residual emptying, gums bleeding,
blood in urine or stool, pain in the sternum, chills,
cough, pain or difficult urination, red spots on the skin,
sore throat, ulcers or white spots on the lips or mouth,
swollen glands, unusual bleeding or bruising, unusual
fatigue or weakness, dizziness, loss of hair;

» isolated cases: peeling or weakening of the
skin, blurred vision, dark urine, diarrhea, general feel-
ing of fatigue or weakness, headache, joint pain or mus-
cle, red irritated eyes, seizures, lasting stomach ache,
vomiting, yellow eyes or skin.

Features of usage in special groups of patients

Also, albendazole has certain features of use in
such groups of patients as pregnant women, nursing
mothers and children.

Albendazole belongs to category C. The risk of ad-
ministration in pregnant women has not been investi-
gated. Nevertheless, in animal experiments, the terato-
genic effect (embryotoxicity and defects in the devel-
opment of the skeleton) was detected.

In a number of guidelines of European countries
for the treatment of helminthiasis of the digestive sys-
tem, women of reproductive age are recommended to
undergo a pregnancy test before starting administration
of drugs with albendazole, and, in the case of positive
results, to select anthelmintic medicines based on other

active substances. The use of albendazole during preg-
nancy is possible in the hospital in case of urgent need.

Also, albendazole is prescribed with caution to
nursing mothers, since albendazole has been ingested
in milk of animals, although no such a finding has been
made in humans. Usually, it is recommended to stop
breastfeeding while undergoing therapy with albend-
azole.

The most albendazole-based medicines have age
limits of 3 years [11, 13]. Echinococcosis rarely occurs
in infants and young children. When neurocyster-
oscopy, the efficacy of albendazole in children is equal
to that in adults.

Drugs based on albendazole are contraindicated in
patients with hypersensitivity to compounds of the ben-
zimidazole class.

Medicines based on albendazole are prescribed
with caution when the suppression of bone marrow
hematopoiesis, liver failure, cirrhosis of the liver, cys-
ticercosis with the involvement of the mesh of the eye.

In neurocysticercrosis with eye defects prior to
treatment it is necessary to carry out a study of the ret-
ina due to the risk of deterioration of its pathology. It is
recommended to conduct the appropriate therapy with
glucocorticosteroids to prevent hypertension in the first
week of anticystolic and anti-inflammatory drugs in-
take.

Discussion. Thus, it can be concluded that despite
the existing side effects and possible toxicity albend-
azole remains the drug of choice in treatment of hel-
minthiases of digestive system.

However, in order to develop the new drug with
wide range of anthelminthic activity that could satisfy
the needs in high-level quality complex drugs it is rec-
ommended to combine albendazole with the other an-
thelminthic drug. As the Ukrainian helminthologists of-
ten enhance therapeutic scheme with simultaneous us-
age of albendazole and praziquantel or pyrantel it is
advisable to study the features and perspectives of their
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combination in one dosage form, namely: spectrum of
pharmacological activity, potentiation, side effects and
degree of toxicity. the specified direction is the theme
of our further research.

primary metabolite, albendazole sulfoxide.

In contrast to the initial drug, albendazole sulfox-
ide is well absorbed and when administered at a stand-
ard dose (400 mg) gives peak plasma concentrations in
the range of 0.22-0.25 mg/l within 2-3 hours after in-
take [3]. Albendazole sulfoxide binds to plasma pro-
teins by 70 %, which ensures its distribution throughout
the body: it has been detected in urine, bile, liver, bone
marrow, cystic fluid, and cerebrospinal fluid.

It is known that long-term administration of al-
bendazole results in inhibition of N-demethylation of
amidopyrin, which leads to a gradual decrease in the
concentration of albendazole sulfoxide caused by an in-
crease in sulfation. It has been established that while
treatment with albendazole (200 mg three times a day)
during 4 weeks, the concentration of albendazole sul-
foxide in the plasma of patients was approximately 20
% lower than in the first half of the treatment period [3].

Albendazole sulfoxide is metabolised in the liver
to the secondary metabolite of albendazole sulfone and
other oxidative metabolites that have no pharmacolog-
ical activity. The expected half-life of albendazole sul-
foxide is 8.5 — 12 hours. It is excreted in the form of
various metabolites mainly by the kidneys, as well as
from bile.

Drugs based on albendazole are recommended to
be taken during meals, since taking them simultane-
ously with fatty food increases the level of absorption
of albendazole 2-6 times. Grapefruit juice leads to a 3-
fold increase in Cmax Of albendazole sulfoxide.

The concentration of albendazole sulfoxide in the
blood varies significantly with concomitant use with
such drugs as dexamethasone, praziquantel and cimet-
idine.

The stationary concentration of albendazole sul-
foxide in plasma was approximately 56 % higher when
8 mg dexamethasone was administered with each dose
of albendazole (15 mg/kg/day) in patients with neuro-
cysteroscope.

Overdose with albendazole may be manifested by
nausea, vomiting, sleep, vision, speech and digestion
disturbances, visual hallucinations, dizziness, fatigue,
jaundice, brownish-red or orange skin, urine, sweat, sa-
liva, tear fluid, and faeces in proportion to the dose
taken.

In case of overdose, symptomatic therapy and gen-
eral supportive measures are recommended.
Peculiarities of administration with the other drugs

Praziquantel (40 mg/kg) in healthy subjects
(n=10) increased the mean maximum plasma concen-
tration and area under the curve of albendazole sulfox-
ide by approximately 50 % compared to a separate
group of subjects (n=6) receiving pure albendazole.
The mean Tmax and the mean half-life of albendazole
sulfoxide in plasma did not change. The pharmacoki-
netics of praziquantel was unchanged at the concomi-
tant administration of albendazole (400 mg) [3, 5, 6, 9].

The concentration of albendazole sulfoxide in bile
and cystic fluid was increased (approximately 2-fold)

in patients with echinococcal cysts receiving cimetidine
(10 mg/kg/day) (n=7) as compared to pure albendazole
(20 mg/kg/day) (n=12). Concentration of albendazole
sulfoxide in plasma did not change after 4 hours after
intake [3, 5].

After a single dose of albendazole (400 mg), the
pharmacokinetics of theophylline (aminophylline 5.8
mg/kg, infusion over 20 minutes) did not change. Al-
bendazole induces cytochrome P450 1A in human he-
patoma cells; therefore, it is recommended to control
the concentration of theophylline in the plasma during
and after treatment.

Also, albendazole is an inducer of the microsomal
enzymes of cytochrome P450 and accelerates the me-
tabolism of many drugs.

Drugs such as ritonavir, phenytoin, carbamaze-
pine and phenobarbital can lower the concentration of
albendazole sulfoxide in plasma [12]. Since clinical
significance for such cases has not been established,
monitoring of the efficacy of treatment with simultane-
ous administration of these drugs with albendazole
should be monitored.

Side effects

When appointing albendazole, special attention
should be paid to probable adverse reactions. Single-
dose therapy with albendazole (400 mg) rarely leads to
side effects. Longer courses of therapy, for example, in
the treatment of cystic and alveolar echinococcal infec-
tions, can lead to abnormal liver function causing toxic
effects on the bone marrow.

Possible side effects of albendazole and the prob-
ability of their manifestation according to PASS analy-
sis are presented in Table 2.

 stronhyloidosis;

e neurocystysercosis, caused by a larval form of
pork chop;

+ echinococcosis of the liver, lungs, peritoneum,
caused by the larval form of the canine belt worm;

+ giardiasis;

+ toxocarosis;

+ skin migratory larvae [3, 7, 12, 14].

Mechanism of action and resistance

Mechanism of action of albendazole is to break the
metabolism of helminths. Medicines of benzimidazole
groups provoke metabolic disturbances, selectively
bind to B-tubulin and inhibit polymerization which
causes a violation of the cytoplasmic formation of mi-
crotubules. The deterioration of glucose uptake has also
been noted, which leads to depletion of glycogen and
decrease in ATP reserves. Experimental evidence sug-
gests that albendazole not only Kills the adult stages of
intestinal worms, but also kills or sterilizes eggs and
larvae.

However, the mechanism of resistance of hel-
minths to benzimidazoles in general and albendazole in
particular should be considered: specific changes in the
amino acids of B-tubulin protein lead to a decrease in
affinity for it, which significantly reduces the pharma-
cological effect [3].

Dosing and metabolism

Dose of the drug is determined by the physician
depending on the type of the agent and the intensity of
the invasion. Typically, the dose of albendazole is 400
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mg.

Albendazole is poorly absorbed in the gastrointes-
tinal tract (less than 5 %). Concentrations of albend-
azole in the unchanged state are negligible or uncertain
in plasma. Bioavailability after oral administration is
about 30%.

Albendazole is rapidly metabolized in the liver
during the “first passage” to the primary metabolite, al-
bendazole sulfoxide.

In contrast to the initial drug, albendazole sulfox-
ide is well absorbed and when administered at a stand-
ard dose (400 mg) gives peak plasma concentrations in
the range of 0.22-0.25 mg/l within 2-3 hours after in-
take [3]. Albendazole sulfoxide binds to plasma pro-
teins by 70 %, which ensures its distribution throughout
the body: it has been detected in urine, bile, liver, bone
marrow, cystic fluid, and cerebrospinal fluid.

It is known that long-term administration of al-
bendazole results in inhibition of N-demethylation of
amidopyrin, which leads to a gradual decrease in the
concentration of albendazole sulfoxide caused by an in-
crease in sulfation. It has been established that while
treatment with albendazole (200 mg three times a day)
during 4 weeks, the concentration of albendazole sul-
foxide in the plasma of patients was approximately 20
% lower than in the first half of the treatment period [3].

Albendazole sulfoxide is metabolised in the liver
to the secondary metabolite of albendazole sulfone and
other oxidative metabolites that have no pharmacolog-
ical activity. The expected half-life of albendazole sul-
foxide is 8.5 — 12 hours. It is excreted in the form of
various metabolites mainly by the kidneys, as well as
from bile.

Drugs based on albendazole are recommended to
be taken during meals, since taking them simultane-
ously with fatty food increases the level of absorption
of albendazole 2-6 times. Grapefruit juice leads to a 3-
fold increase in Cmax Of albendazole sulfoxide.

The concentration of albendazole sulfoxide in the
blood varies significantly with concomitant use with
such drugs as dexamethasone, praziquantel and cimet-
idine.

The stationary concentration of albendazole sul-
foxide in plasma was approximately 56 % higher when
8 mg dexamethasone was administered with each dose
of albendazole (15 mg/kg/day) in patients with neuro-
cysteroscope.

Overdose with albendazole may be manifested by
nausea, vomiting, sleep, vision, speech and digestion
disturbances, visual hallucinations, dizziness, fatigue,

jaundice, brownish-red or orange skin, urine, sweat, sa-
liva, tear fluid, and faeces in proportion to the dose
taken.

In case of overdose, symptomatic therapy and gen-
eral supportive measures are recommended.
Peculiarities of administration with the other drugs

Praziquantel (40 mg/kg) in healthy subjects
(n=10) increased the mean maximum plasma concen-
tration and area under the curve of albendazole sulfox-
ide by approximately 50 % compared to a separate
group of subjects (n=6) receiving pure albendazole.
The mean Tmax and the mean half-life of albendazole
sulfoxide in plasma did not change. The pharmacoki-
netics of praziquantel was unchanged at the concomi-
tant administration of albendazole (400 mg) [3, 5, 6, 9].

The concentration of albendazole sulfoxide in bile
and cystic fluid was increased (approximately 2-fold)
in patients with echinococcal cysts receiving cimetidine
(10 mg/kg/day) (n=7) as compared to pure albendazole
(20 mg/kg/day) (n=12). Concentration of albendazole
sulfoxide in plasma did not change after 4 hours after
intake [3, 5].

After a single dose of albendazole (400 mg), the
pharmacokinetics of theophylline (aminophylline 5.8
mg/kg, infusion over 20 minutes) did not change. Al-
bendazole induces cytochrome P450 1A in human he-
patoma cells; therefore, it is recommended to control
the concentration of theophylline in the plasma during
and after treatment.

Also, albendazole is an inducer of the microsomal
enzymes of cytochrome P450 and accelerates the me-
tabolism of many drugs.

Drugs such as ritonavir, phenytoin, carbamaze-
pine and phenobarbital can lower the concentration of
albendazole sulfoxide in plasma [12]. Since clinical
significance for such cases has not been established,
monitoring of the efficacy of treatment with simultane-
ous administration of these drugs with albendazole
should be monitored.

Side effects

When appointing albendazole, special attention
should be paid to probable adverse reactions. Single-
dose therapy with albendazole (400 mg) rarely leads to
side effects. Longer courses of therapy, for example, in
the treatment of cystic and alveolar echinococcal infec-
tions, can lead to abnormal liver function causing toxic
effects on the bone marrow.

Possible side effects of albendazole and the prob-
ability of their manifestation according to PASS analy-
sis are presented in Table 2.
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Side effects of albendazole by PASS analysis

Table 2

Probability of occurrence Type of side effect
0,872 Edema
0,859 Diarrhea
0,847 Anemia
0,799 Hepatitis
0,777 Weakness
0,763 Hyperthermic reaction
0,761 Agranulocytosis
0,763 Conjunctivitis
0,706 Anorexients
0,710 Leukopenia
0,656 Thrombocytopenia
0,632 Apathy
0,614 Weight loss
0,592 Nephritis
0,581 Tachycardia
0,577 Dizziness
0,569 Total toxic effect
0,527 Sleep disturbance
0,518 Sensory disturbances
0,477 Teratogenic effect
0,509 Dermatitis
0,466 Embryotoxic effect
0,481 Violation of vision
0,483 Nausea
0,432 Pain
0,447 Reproductive dysfunction
0,424 Hematotoxic effect
0,390 Myocarditis
0,412 Vomit
0,386 Hypertonic effect
0,396 Headache
0,347 Facsimile
0,363 Psychomotor disturbances
0,357 Hepatotoxic
0,303 Spermicide
0,328 Horeoathetosis
0,319 Ataxia
0,304 Dyskinesia
0,284 Postural (orthostatic) hypotension
0,280 Neutrophic effect
0,263 Violations of behavior
0,251 Reduced visual acuity
0,247 Hematuria
0,210 Chorea
0,256 Cholestasis
0,181 Stimulator of salivary secrets
0,215 Parkinsonism
0,231 Acidosis

Unlike theoretical calculations, the practical expe-
rience of treatment with drugs based on albendazole al-
lowed to establish such side effects of the substance
with its long-term administration [2, 3]:

» common: stomach pain, fever, nausea;

 rare: black, residual emptying, gums bleeding,
blood in urine or stool, pain in the sternum, chills,
cough, pain or difficult urination, red spots on the skin,
sore throat, ulcers or white spots on the lips or mouth,

swollen glands, unusual bleeding or bruising, unusual
fatigue or weakness, dizziness, loss of hair;

» isolated cases: peeling or weakening of the
skin, blurred vision, dark urine, diarrhea, general feel-
ing of fatigue or weakness, headache, joint pain or mus-
cle, red irritated eyes, seizures, lasting stomach ache,
vomiting, yellow eyes or skin.

Features of usage in special groups of patients

Also, albendazole has certain features of use in
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such groups of patients as pregnant women, nursing
mothers and children.

Albendazole belongs to category C. The risk of ad-
ministration in pregnant women has not been investi-
gated. Nevertheless, in animal experiments, the terato-
genic effect (embryotoxicity and defects in the devel-
opment of the skeleton) was detected.

In a number of guidelines of European countries
for the treatment of helminthiasis of the digestive sys-
tem, women of reproductive age are recommended to
undergo a pregnancy test before starting administration
of drugs with albendazole, and, in the case of positive
results, to select anthelmintic medicines based on other
active substances. The use of albendazole during preg-
nancy is possible in the hospital in case of urgent need.

Also, albendazole is prescribed with caution to
nursing mothers, since albendazole has been ingested
in milk of animals, although no such a finding has been
made in humans. Usually, it is recommended to stop
breastfeeding while undergoing therapy with albend-
azole.

The most albendazole-based medicines have age
limits of 3 years [11, 13]. Echinococcosis rarely occurs
in infants and young children. When neurocyster-
oscopy, the efficacy of albendazole in children is equal
to that in adults.

Drugs based on albendazole are contraindicated in
patients with hypersensitivity to compounds of the ben-
zimidazole class.

Medicines based on albendazole are prescribed
with caution when the suppression of bone marrow
hematopoiesis, liver failure, cirrhosis of the liver, cys-
ticercosis with the involvement of the mesh of the eye.

In neurocysticercrosis with eye defects prior to
treatment it is necessary to carry out a study of the ret-
ina due to the risk of deterioration of its pathology. It is
recommended to conduct the appropriate therapy with
glucocorticosteroids to prevent hypertension in the first
week of anticystolic and anti-inflammatory drugs in-
take.

Discussion. Thus, it can be concluded that despite
the existing side effects and possible toxicity albend-
azole remains the drug of choice in treatment of hel-
minthiases of digestive system.

However, in order to develop the new drug with
wide range of anthelminthic activity that could satisfy
the needs in high-level quality complex drugs it is rec-
ommended to combine albendazole with the other an-
thelminthic drug. As the Ukrainian helminthologists of-
ten enhance therapeutic scheme with simultaneous us-
age of albendazole and praziquantel or pyrantel it is
advisable to study the features and perspectives of their
combination in one dosage form, namely: spectrum of
pharmacological activity, potentiation, side effects and

degree of toxicity. the specified direction is the theme
of our further research.
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JOCJIIIKEHHS KOMITIOHEHTHOT O CKJIAAY CITOJIYK, IO IEPET'AHAIOTHCA 3
BOJSTHOIO IMTAPOIO, KBITOK TAPEY3A 3BUYAMHOI'O
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Kanouoam ¢apmayeemuunux nayk, acucmenm xageopu bomanixu,
Hayionanvnui papmayesmuynuii ynieepcumem, Xapxie, Yxpaina
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Odokmop papmayesmuunux Hayk, npogecop kagedpu ximii ma papmayii,
Hiscuncoxuii 0eporcasnuil ynisepcumem imeni Muxonu I'oeons, Hiscun, Yxpaina
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O0okmop apmayesmuunux Hayk, npogecop Kageopu Ximii RPUPOOHUX CROTYK
Hayionanvuuti papmayeemuunuil ynisepcumem, Xapris, Yxpaina

Abstract

Introduction. The search for new raw materials among the widespread agricultural crops to obtain new me-
dicinal substances is relevant today.

Aim. The qualitative and quantitative content of substances distilled with water vapor of the flowers of com-
mon pumpkin determine.

Materials and methods. The pumpkin flowers were harvested in the village Dobropolia of Kharkiv region.
The component composition of sample was investigated on the chromatograph Agilent Technologies 6890N with
mass spectrometry detector 5973N.

Results. The qualitative composition and quantitative content of the substances distilled with water vapor of
pumpkin flowers is defined.

Conclusion. The flowers of pumpkin are perspective raw material for further pharmacognostic research.

AHoTanis

Beryn. ITomyk HOBOT CHPOBHHHM cepell HIMPOKO PO3MOBCIOKEHUX CLIbCHKOTOCIIONAPCHKUX KYJIBTYP IS
oJiep>KaHHsI HOBUX JIIKAPChKUX CYOCTaHIIH € aKTyaJIbHUM Ha ChOTOIHILITHIN JICHb.

Merta. BuzHauuty B KBiTKax rapOy3a 3BUYaifHOTO SIKICHMH CKJIaj Ta KUIbKICHHH BMICT CIIOJYK, IIO Iepera-
HSIOTBCS 3 BOJSTHOIO T1apOI0.

Marepianan Ta metoau. KBitku rapOysa 3BuuaitHoro 3arotosisiu B ceni Jlooponisurs XapkiBebkoi o0nacTi.
KoMnoHeHTHUI cK1a 3pa3Ky TOCIiKYBAaJH 32 TOTIOMOT0I0 ra30Boro xpomarorpada Agilent Technology 6890N
13 Mac-CIIeKTPOMETPHIHIM AeTeKTopoM 5973 N.

Pe3yabTaTi i BUCHOBKH. Br3HaUeHNIT KOMIIOHEHTHUH CKJIaJ CIIONYK, IO TIEPETaHIIOTHCS 3 BOJSHOIO I1a-
POIO B KBiTKax rap0y3a 3BUYAfHOTO JO3BOJIMB MiITBEPANTH, 110 II€H BUJ CHPOBHHH € TIEPCIEKTUBHUM JUIS MO~
JBIIOTO (papMaKOrHOCTUYHOTO JIOCIHIPKEHHS 31 CTBOPEHHSM HOBHX JIIKAPCHKHUX 3aCO01B.

Keywords: pumpkin common (Cucurbita pepo L.), composition distilled with water vapor, chromatography—
mass spectrometry.

KiouoBi cioBa: kBiTkH, rapOy3 3BHYaliHUH, CHIOIYKH, 110 MEPETaHsIOTHCS 3 BOJSHOIO MApo0, XpOoMaro-
Mac-CIIeKTPOMETpisl.

Beryn. Haransnoro npo6iemoro dapmartii Ykpa-
1HM € CTBOpEHHS HOBHX JIIKAPCHKHUX 3aC00IB Cy4acHOTO
piBHS BHpOOHHITBA. B IbOMY acmiekTi, HaltOLIBII IPH-
BaOJIMBHMHU JUKEpEJlaMi CUPOBHHH, 3aBISKU JOCTATHIN
CHUPOBHHHIN 0a3i 1 Maiii TOKCHYHOCTI, € XapuoBi poc-
JIMHH, 10 IIUPOKO KYJIBTUBYIOTHCS B HaIIiN KpaiHi.

OIHMMH 3 TaKMX POCIIUH € NPEICTABHUKH POLY
IapOy3 (Cucurbita) POJMHU rap0y30Bi

(Cucurbitaceae), no sikoro nanexuts 21 Buj. e oxHO-
piuHI Ta 6araTopivyHi TpaB’sTHUCTI POCIHHU MPEICTaB-
JIeH] K KyJTbTYPHUMH, TaK 1 AUKOPOCIUMHU (hopMamH,
0 TIOIIHMpPEHi TepeBakHo B Amepwuri. Hacinas rap-
Oy3a 3BUYaifHOTO IHPOKO BUKOPUCTOBYIOTH B O(inu-
HaJbHIN MEIUINHI, IIJIOJIU Ta HACIHHS B XapyoBil mpo-
MucioBocTi [4, ¢.178, 6, c. 137, 7, c. 266, 8, c. 41].
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3a nmiTepaTypHUMHU JaHUMH B HAPOJIHINA MEeIUIIAHI
BUKOPHCTOBYIOTh TAaKOXK KBITKH TapOys3a, fKi MICTATh
BYTJICBOJIM, aMIHOKHCIIOTH Ta (PEHOJBHI CIIOYKH 1 IPO-
SBJISIFOTH [TPOTU3ANajIbHi, PAHO3arol0BalIbHI Ta aHTHO-
KCHJIAHTHI BJIACTUBOCTI [5, ¢. 145, 6, c. 137].

Pocnuna oHOTOMHA, TOMY YOJIOBIYi KBITKH SIK HE
IUIOJI0Yl € JIOCTYIHOIO CHpOBHHOIO. Paninmie Hamu
OyJI0 BUBYEHO 1[I0 CHPOBUHY Ha HasIBHICTH 1 BMICT Op-
ra"igHux Kuciot [1, c. 9]. Lleii Bug CHpOBHHU € TIepc-
MEeKTHBHUM ISl IOAAJIBIIOTO BUBYCHHS B SIKOCTI JIXKe-
perna OionoriyHo akTHBHUX peuoBuH (BAP).

MeTta qocaigKeHHsI: BU3HAUYEHHS KOMIIOHEHTHOTO
CKJIaJly CIOJIYK, IO TEPETaHsIOThCS BOASHOIO Maporo,
YOJIOBIUMX KBITOK rapOy3a 3BU4aifHOTO.

Metoan Ta MaTepianu. O0’€KTOM TOCIIIKCHHS
SBUIINCH 310paHi y da3i usitinasa (uepBerb 2016 p) B
ceni JloOpomiyuts BankiBecbkoro paiiony XapkiBCbKOT
obuacTi KBiTKH rapOy3a 3BUYaifHOT0 copTy YKpaiHChb-
Kuil OaraToruniHuK (COPT CTBOPEHUH HAyKOBHMH

criBpoOiTHHKaMu J[HITPONETPOBCHKOI AOCIIHOT CTa-
Huii [Ob HAAH) [4, c. 178].

SIkicHe Ta KUTbKICHE BH3HAUEHHS CIIOJYK, IO TIe-
pEeraHsitoThCs 3 BOJSIHOO MApOI0 A0CIIKYBaHOI CUPO-
BUHH IPOBOJIUIIA METOIOM XPOMAaTO-Mac-ClIeKTPOMET-
pii Ha razoBomy xpomarorpadi Agilent Technology
6890N i3 Mac-cieKTpoMeTpuIHNM jaeTekTopoM 5973N
JUISl POCIIMHHOI CHPOBUHH, 1110 MICTHTh HE3HAYHY KiJlb-
KicTh edipHoi omii [3, ¢. 57].

PesyabTaTu. B pe3ynbpraTi 10CITiIHKEHHS B 4OJIO-
BiUMX KBiTKax rapOy3a 3BU9aifHOTO imeHTH(iKoBaHO 31
PEYOBHHY, cepell SIKUX — TEpIIeHOinM Ta iX MMOXimHi,
apOMaTH4HI CIIOTYKH, aJIbACTiIN, HACHYEH] Ta HEHACH-
YeHI JKUPHI KUCIIOTH, Al[UKIIYHI HACHYCHI BYTJICBOIHI
(Tabm.).

Xpomarorpama CIioJyK, 1[0 NeperaHstoThCs 3 BO-
JITHOIO 11apoI0, YOJIOBIYMX KBITOK rapOy3a 3BHYaifHOTO
HaBeJleHa Ha pHC.

Tab6mums
KoMnoHeHTHHIi CKJIa]] CNIOJIYK, IO NMEPEraHSI0THCS BOASIHOIO MAPOI0, YOJIO0BIiYNX KBITOK rap0y3a 3Bu4aii-
HOT0
Ne 3/m Inpexc yrpuMaHHs, XB InenTngikoBana cromyka KinpKkicHUI BMICT, MI/KT
1 7.57 OCH3WIOBHH CIIUPT 2.9
2 7.78 JIMMOHEH 0.9
3 9.81 B-¢eninerunoBuii coupt 2.4
4 12.54 0-TE€PIUHEOT 2.5
5 12.95 STHJIKAIIPUIIAT 0.8
6 13.04 JIeKaHaITb 1.6
7 15.7 HOHAHOBA KHCJIOTA 15
8 16.2 2-MeTokcu-4-BiHindeHon 14
9 18.77 KalpUHOBA KHCJIOTA 1.2
10 19.33 STHUJIKAIIPUHAT 2.3
11 20.78 repaHiIaleToH 0.6
12 22.13 JUAT1 IPOAKTHHIT10JTi T 1.2
13 23.49 eJIEMIIUH 10.7
14 24.63 JIaypHHOBA KHCIIOTa 7.9
15 26.11 TpaHC-i30€JIeMIlMH 40.3
16 29.04 MipHUCTHHOBA KHCJIOTA 26.6
17 30.22 14-neHTaneneHoBa KUCI0Ta 3.5
18 30.61 MIeHTa/ICKaHOBA KUCJIOTa 18.5
19 31.72 MaJIbLMUTOJICTHOBA KUCIIOTA 31.5
20 32.2 MaJIbMITHHOBA KHUCJIOTA 160.6
21 33.89 XeHeHKo3aH 8.6
22 34.16 JIIHOJIeBA KUCIIOTA 72.1
23 34.24 0JICTHOBA KHCJIOTA 214
24 34.51 CTEapHHOBA KUCIOTa 7.6
25 36.21 TPUKO3aH 209.0
26 37.17 TETPAK03aH 22.6
27 38.23 TICHTaK03aH 252.6
28 39.1 reKcako3aH 23.8
29 40.08 renTaKo3aH 209.7
30 41.06 CKBaJICH 310.0
31 41.77 HOHAKO03aH 94.2

Cepen BU3HAUYEHHX CIIOJYK MEPEBAYKAB BMICT allMKIIYHOTO TpUTEpIeHOi Ny — ckBajeny (310 mr/kr); anida-
THUYHHX BYTJIEBOJIHIB: IIEHTaK03aHy (252,6 Mr/kr), renrako3any (209,7 mr/kr), Tpuko3aty (209 Mr/kr); BUIIOT KHU-
pHOT KHCIOTH — nanbMiTHHOBOI (160,6 mr/kr). [IpoTe, ocobnuBuil HayKOBUIA iHTEpecC MpencTaBise 0i0JI0TiYHO
aKTHBHA criofiyka ckBaiyieH (310 Mr/kr), skuii Mae aHTUKaHLEPOTeHHI1, TPOTUMIKPOOHI, (GyHTiLuaHI, paxionpore-

KTOpHI BIACTHBOCTI [2, c. 199].
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Abundance
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BucHoskmn.

1. XpomMaTo-Mac-ClIeKTpPOMETPUIHUM METOJIOM Y
YOJIOBIYMX KBiTKax rap0Oy3a 3BHYaliHOTO iieHTH(IKO-
BaHO 31 peuoBnHy. B HaWOUIbIIIH KITBKOCTI Y JTOCITI-
JUKyBaHI CUpOBHHI MicTaThCs ckBasieH (310 Mr/kr),
neHrako3aH (252,6 mr/kr), renrako3an (209,7 mr/kr),
Tpuko3aH (209 mr/kr), nmaneMiTHHOBa Kuciora (160,60
MI/KT).

2. Pe3ynpTaTH HOCTIIKECHD € MATPYHTSIM AJIs MO~
JAITBIIOTO (PITOXIMIYHOTO BUBYCHHS YOIOBIYHX KBITOK
rap0Oy3a 3BU9alfHOTO SIK MEPCIIEKTUBHOTO BUAY JIiKap-
CBKOI POCIIMHHOI CUPOBUHH.
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