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COMPARATIVE CHARACTERISTIC OF CHANGES OF THE NIGHT SLEEP
ELECTROENCEPHALOGRAM IN PATIENTS WITH REMITTING AND SECOND-PROGRESSING
TYPES OF MULTIPLE SCLEROSIS.

Cyxopykoe Buxmop Buxmopoeuu
Kanouoam meouyunckux nayx,

MAAOWULL HAYYHBIU COMPYOHUK OMOeNa MeOUYUHbI CHA,

accucmenm Kagheopsl KIUHUYECKOU He8POL02U, NCUXUAMPUU U HAPKOLOUU
'Y «nCmumym nesponocuu, ncuxuampuu u napkorocuu HAMH Yxpaunwi»
Xapvkosckuii nayuonanvuuii ynueepcumem umenu B.H. Kapaszuna

CPABHUTEJIbHASI XAPAKTEPUCTUKA U3MEHEHU 3JIEKTOPOSHIE®AJTOTIPAMMBI
HOYHOI'O CHA Y BOJIBHBIX C PEMUTTUPYIOIIUM U BTOPUYHO-ITPOI'PECCUPYIIOIIIUM
TUITAMMU TEYEHUSA PACCESAHHOT O CKJIEPO3A.

Summary. The study results the EEG overnight sleep monitoring in 40 relapsing-remmiting (RRMS) and

secondary-progressive (SPMS) multiple sclerosis patients.

We obtained a comparison of visual, spectral, coherent and frequent EEG analysis of different stages and

phases of night sleep.

Insufficiency of somnogenic functioning brain systems at all stages and phases of sleep may lead to a breach
of sleep restorative functions and a sharp decline in adaptive-compensatory abilities in patients with SPMS.

AnHOTanus. B paboTre mpencTaBieHBI pe3ymbTaThl MCCICIOBAHUS DJCKTPOIHIE(ATorpaMMbl B MEPHOT
Ho4HOTO cHa y 40 6onbHbIX ¢ pemurTHpytomumM (PPC) u Bropuuno-nporpeccupyrommm (BITPC) tunamu Tedenust

pacCcesaHHOro CKjieposa.

IIpoBeneH BU3yalbHBIHN, CIIEKTPAIbHbIN, KOTEPEHTHBIN M YaCTOTHBIN aHanu3a DI pasHbIX craguii U ¢a3
HOYHOTO CHA. BBIABIIEHAa HEZOCTATOYHOCTh (DYHKIIMOHUPOBAHUS COMHOTEHHBIX CHCTEM MO3Ta BO BCEX CTAIHIX U
(hazax cHa, 9YTO MOXKET MPUBOIUTH K HAPYIICHHIO BOCCTAHOBHUTENHHON (PYHKIMM CHAa M PE3KOMY CHIDKEHHUIO
aJaNTHBHO-KOMIIEHCATOPHBIX BO3MOXKHOCTEH y 60mbpHBIX BITPC.

Keywords: electroencephalogram, a night's sleep stages, multiple sclerosis.

Kniouegvie cnosa: anexmposnyedanozpamma, cmaouu HOUHO20 CHA, PACCEAHHbLU CKAEPO3.

IocTranoBka nmpod/eMbl H AHAIU3 MOCJIEAHUX
ucciaeqoBanuii u nyOamkanumii: Hapymenuwe cHa

ABISIETC  YacThIM  KJIMHUYECKUM  TIPOSIBICHHEM
pPa3sNIUYHBIX  JEMHEIMHH3UPYIONIMX, a  TaKkke
HeHpoJereHepaTuBHbIX ~ 3a00J€BaHUIl  T'OJIOBHOTO

Mosra. B ciyuae paccesHHOro ckiiepo3a, OOJbHBbIE
MPE/IbSUIBSIOT KaJ00bl HAa HAPYIICHUS CHA YMEPEHHOM
Y TsDKeToi cteneHu B 52 % cnydaes [1,2].
[MomucomHorpadus SIBIIICTCS 30JI0TBIM
CTaHJApTOM JUATHOCTUKM HApyIIEeHWH CcHAa W
MO3BOJISIET OOBEKTUBHO OIICHUTH CTPYKTYPY HOYHOTO
CHa , BKJIOYAIONIas OCHOBHBIC HEOOXOIMMBEIC JIJIs
3TOTO MapaMeTpHl, Takue KakK:
anektposHuedanorpadus (I3I), snexrpomuorpadus
(BMI), anexrpookynorpadus (D0 [3,4].
Hccnenosanus, mposenenusie Behzad Nikzad,
YKa3bIBAIOT Ha OOBbEKTHBHBIC U3MEHCHHMS, MPH OLICHKE
AJIEKTPO3HIIE(PATOTPAMMBI Y OOJIBHBIX PACCESTHHBIM
CKJIEPO30M BBHJIC 3HAYUTEIHHONW aKTHBHOCTH JE/bTa-
BOJIH, TeTa W Oera B JOOHBIX OTBEACHHAX, U
npeoOiaganreM OeTa AKTUBHOCTH B 3aTBUIOYHBIX
OTBEJICHUSX, 10 CPABHEHUIO C KOHTPOJIBHOM Tpymnmoi
3I0POBBIX CyObekTOB. Takke ecTh JaHHBIE O

YBEIMYEHUH 4acTOTHl M anba-purma y 6ombHEIX PC
[4,5].

Onnako,  JerasbHas ~ OIEHKA  YacTOTHO-
AMIUTUTYAHBIX XapaKTEepPUCTHK OMOTIOTEHIINAIOB MO3Ta
B pasHbIX craausx H (a3ax HOYHOTO CHa IpH
pPa3IMYHBIX THUIAX TEYEHHUs PACCESTHHOTO CKIepo3a
U3y4YeHBI HEJJOCTATOYHO.

Henb: M3yunTb COCTOSHHE HEWPOJUHAMUKU
MoO3ra B Pa3iIM4HBIX (azax M cTajusx HOYHOTO CHa y
6ospHbIX ¢ pemurTHpytomuMm (PPC) u BTrOpmuHO-
MPOrPECCUPYIOIIMM TUIAMHM TEUYEHUS PACCESHHOIO
ckieposa (BITPC).

MeTtoasbl:

UccnenoBanne D3I B mnepuol HOYHOTO CHa
mpoBeaeHo 'y 30  OONBHBIX C  BTOPHYHO-
mporpeccupytomuM Tunom TedeHuss PC, cpemnuit
BO3pacT KoTopbix coctaBun 38,4+10,4, w3 Hux 11
MyX4uH 1 19 sxeHmuH. ['pynimy cpaBHEHHS COCTaBIIIN
10 GopHBIX ¢ peMHUTTHpYOUMM TUIOM TeueHus PC,
CpeIHui BO3pacT KOTOPBIX cocTaBmil 32,1+6,6, U3 HUX
4 MyX4MH U 6 KEHILHUH.

Peructpanus 350I" B HouHOE BpeMsl IPOBOAMNACH
B paMKax IOJIMCOMHOIpa(uiecKkoro Mccie0BaHus C
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MOMOIIBI0 KOMIBIOTEpHOTO Komiekca "HelpoH-
crekTpt" ¢ HCIOJb30BaHHEM 4  CTaHJAPTHBIX
MOHOIIOJISIPHBIX ~ OTBEACHUU 10 MexayHapoaHou
cucreme «10-20»: C3A1, C4A2, O1A1, O2A2. Ouenka
HOJUTPaMMbl  HOYHOTO CHAa OCYLIECTBISUIACh IO
MesxnyHapoIHOH KiaccuduKauu craanii u a3 cHa.
IIpoBouics CHEKTpadbHBIM U KOT€PEHTHBIM aHAIU3
90T s Bcex craanit U a3 B MEPBOM 3aBEPIICHHOM
LUKJIE CHa, KOTOpbli, mo MHeHuto S. WM. JleBuHa
(2005T), cumraercs TONOTPaMMON (MaTpuiei) cHa.
Jis cnexTpanbHOrO W KOTepeHTHOro aHammsa DOl
OpuH BEIOpaHEI 10 4 Oe3apTedaxtHeie smoxu (5,12 ¢
Kaxjas) ¢ JaJbHEHIINM BBIYHCICHUEM C TOMOUIBIO
nporpamMmHoro obecrnedenust "Helipon-cextp +"
nokasaresel CIeKTPaJIbHOTO U KOT€PEHTHOI0 aHalu3a
JUIi AT YacTOTHBIX  JUANa30HOB, KOTOpBIE
cootBeTcTBYIOT fenbra- (0,5-3,9T'), Tera-(4,0-7,9T 1),
anbda-(8,0-12,9T'y), 6eral-(13,0-19,9) u 6era2-(20,0-
35,0) putMaM BO BpeMs OOAPCTBOBAHHS, BO BpEeMs
cranuit C1, C2, C3, C4 ¢a3sr MeIIIEHHOBOIIHOBOTO CHA
(®MC) u Bo Bpems ¢a3er OpicTporo cHa (DBC).

korepentHocTh - C301, C402. IlpoBoawmics Taxxe
YaCTOTHBIM aHanu3 cnekTpa OO coOTBETCTBYIOIIErO
JgenpTa-cHy. Jlns atoro Bce smoxu O30 B mepBoM
3aBEpILIEHHOM IMKJIE CHA, KOTOPhle COOTBETCTBOBAIU
JieNIbTa-CHY TOCJIeI0BAaTeNIbHO pa3Ie/IUIN Ha KOPOTKUE
SMOXM MAJUTENBHOCTBIO 2,56 cexyHa kaxnas. Jlms
Kaxmoli KopoTrkoit »smoxm O3 paccuuTHIBAIN
CPElHIOI0 YaCTOTy CHEKTpa B JeIbTa-IUana3oHe
OTAENBHO Ml OTBEACHHH JIEBOTO W MPaBOTO
MOJIyIIapUui MoO3ra ¢ JAJbHEUIINM YCPEOHEHHEM IO
BCEM OTBEJICHUSAM. Jansmie paccUHUTHIBAIN
MPOLIEHTHBIM BKJAJ KaXXIOW BBIIECIECHHOW [eibTa-
4acTOThl. MEXIpyINOBbIE PA3IUYUs OLEHUBAJIACh C
MIOMOILBIO HenapaMeTpUUECKOro KpHUTEPHS
Bunkokcona-ManHa-YuTHH npu YpOBHE
noctoBepHocTtH p<0,05.

Pe3ysbTaThl HCCIeJ0BAHUS:

[Noxazano, uro y 6onpHEIX BITPC m3MmeHeHUs B
cuekrpe D30I oTMedanich BO BpeMs OOJpCTBOBAaHUS,
TO €CTh elle N0 HacTymieHus cHa (tabm.l). Beua
BBIABIICHA TEHICHIMA K HEKOTOPOMY IOBBIIICHUIO

Cpennue K03(h(HUIHNEHTHI KOTEPEHTHOCTH  TPEACTaBICHHOCTH B criekTpe D3I OHomoTeHnnaios B
paccumThIBaIMCh  JUIL 2 Tap  JJEKTpoAoB:  Oeral-, 6eTa2-auana3oHax, HO YPOBHS JOCTOBEPHOCTH
mexnonymapsas - C3C4, 0102 u BHyTpUnOnyliapHasi  3TH JIJaHHBIE HE JTOCTHTAIIH.
Tabmuma 1
MOKA3ATEJIM UHJAEKCA PUTMOB 93I' Y UCIIBITYEMbIX KOHTPOJIbHOM I'PYIIIIbI
N Y BOJIbHbIX BIIPC
Wunekcel putMoB D3I B meproj HOUHOTO cHA ,%
OTtBeneHus BoapcTBoBanue
20T JenpTa-put™M Teta-put™m Anbda-putm Beral-putm Bera2-putm
K BIIPC K BIIPC K BIIPC K BIIPC K BIIPC
C3Al 31,31 28,21 12,32 13,48 | 30,32 | 23,51 | 6,55 | 10,06 5,66 11,80
C4A2 20,34 24,68 12,01 13,84 | 33,00 | 19,12 | 6,65 | 10,07 | 10,01 16,42
Ol1Al 24,66 26,35 10,45 10,10 | 39,32 | 29,61 | 7,00 | 9,51 6,13 12,21
02A2 20,54 25,53 8,64 11,45 | 36,35 | 29,33 | 6,77 | 8,53 10,30 11,56
OMC - cragusa Cl1
OTB;S?HM Jenpra-putm Tera-putm Anbda-putm Beral-putm Bera2-putm
K BIIPC K BIIPC K BIIPC K BIIPC K BIIPC
C3Al 48,00 37,88 21,32 17,55 | 10,55 | 13,01 | 551 | 7,16 4,30 9,81
C4A2 43,32 38,55 17,36 16,34 | 10,59 | 11,88 | 401 | 6,20 4,32 9,58
Ol1Al 45,23 36,31 19,55 15,75 | 12,10 | 15,15 | 5,60 | 5,83 4,01 9,41
02A2 44,32 38,30 14,12 17,11 | 12,31 | 1452 | 3,65 | 6,38 3,02 6,71*
OMC - cragusa C2
OT?S?HM Jenpra-putm Tera-putm Anbda-putm Beral-putm Bera2-putm
K BIIPC K BIIPC K BIIPC K BIIPC K BIIPC
C3Al 63,55 52,82 13,11 16,81 7,65 10,11 | 3,23 | 4,92 1,55 3,11
C4A2 63,31 53,89 14,51 15,97 7,02 9,93 | 3,26 | 5,02 1,34 3,53
Ol1Al 57,11 48,81 17,21 17,88 9,00 10,08 | 3,21 | 494 1,11 4,00
02A2 57,23 47,05 12,57 18,20 6,65 10,12 | 3,11 | 4,95 0,65 4,25*
T —. OMC - cragus C3
3r Jenpra-putm Tera-putm Anbda-puTmM Beral-putm Bbera2-putm
K BIIPC K BIIPC K BIIPC K BIIPC K BIIPC
C3Al 69,64 65,36 12,30 11,27 5,10 5,91 1,01 1,51 0,67 0,62
C4A2 71,01 62,92 11,01 11,20 411 6,18 1,02 1,65 0,32 1,39
Ol1Al 63,02 62,00 16,02 13,30 6,32 5,05 1,01 1,40 0,65 0,67
02A2 62,30 59,73 11,11 13,36 4,99 511 1,32 1,61 0,31 1,11
S e— DOMC - cragus C4
3r Jenpra-putm Tera-putm Anbda-puTm Beral-putm Bbera2-putm
K BIIPC K BITPC K BITPC K BITPC K BIIPC
C3Al 82,01 | 68,73* 3,12 5,82* 1,22 253 | 0,00 | 0,60 0,00 0,43
C4A2 83,00 | 68,55* 3,30 5,97* 1,20 2,78 | 0,00 | 0,61 0,00 0,47
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O1A1 81,23 | 68,55* 5,69 6,34 1,55 2,10 | 0,00 | 0,45 0,00 0,20
02A2 79,53 | 68,40 5,02 6,98 1,02 2,30 | 0,00 | 0,77 0,00 0,50

OtBeneHus DbC
53T Jlenpra-put™ Tera-puT™M Anbda-put™ beral-putm bera2-putm
K BIIPC K BIIPC K BIIPC K BIIPC K BITIPC
C3Al 45,00 47,70 19,55 18,43 8,77 11,85 | 3,75 | 4,41 4,29 421
C4A2 45,02 48,77 20,03 18,88 9,23 985 | 356 | 4,15 3,35 4,34
O1A1 50,11 49,12 17,57 17,46 9,34 11,62 | 354 | 4,05 2,65 2,95
02A2 43,76 46,89 17,56 17,55 | 11,01 | 11,84 | 423 | 4,40 2,66 451

IIpmmeuanne: K — korTponsHas rpynma 6omsHbIX PPC; PC — rpynma 6omsabx BITPC; * - moctoBepHOCTh p<0,05.

Kak Bunno 13 tabn.1 , y 6oneabeix BITPC mo mepe
yriy6nenus cha (cragust Cl, C2) Ha ¢one nedunmra
HU3KOYACTOTHBIX PUTMOB, J€JbTa-pPUTMa, OTMEYascs
BBICOKHMH HHIEKC OHMOIOTEHIMAIoB B Oeral-, Oeral-
Juana3oHax C JOCTOBEPHOM pazHULEH B OTBEACHUU
02A2. [anpHelimmee yriryOJleHHe CHAa Yy OONBHBIX
BIIPC (cragus C3,C4) conpoBokgaeTcst BEIpaKEHHBIM
nepunuToM OHOMOTEHINAJIOB JIeNbTa-Anana3oHa ¢
COXpaHHBIM BBICOKUM HHIEKCOM OBICTPBIX PHTMOB.
Crnemyer 0co00 OTMETHTH JOCTOBEPHOE CHIDKEHHE BO
Bcex oTBemeHMsAX OOl HMHAeKca [enbTa-puTMa B
craauun C4 MeAsIeHHOBOJHOBOTO CHA M JIOCTOBEPHOE
p<0,05 moBbIICHNE UHAEKCA TeTa-pUTMa (OTBEICHUSA
C3Al1, C4A2), 4yTtO MOXET CBHUJECTEIHLCTBOBATH O
HapyIUICHUH MEXaHH3MOB OpTaHU3YIOIINUX u

KOHTPOJHUPYIOIUX  MEJICHHOBOJIHOBOW coH. B
cunektpe OO B (ase OBICTPOrOo CHa 3HAYUMBIX
ormimmunit y 6onbHbIX BITPC He BBLIBICHO.

MBI IPOBENTU aHATU3 COCTABJIAIONINX YACTOTHOTO
IramazoHa nenbra-putMa OD1 B TIIyOOKHX CTagusx
(menpTa-coH) a3kl MEUIEHHOBOJIHOBOTO CHa (TadI.2).
Bruto BeLBIIEHO, uTO y O0nbHEIX BITPC B muamaszone
JenbTa-puTMa OTMEYAETCS CHBHT [0 YacTOTHOU
IoJIOCE BIPABO, TO €CTh CHIDKACTCA YIENBHBEIH BeC
gacTtoT MeHee | 1 ¥ moBBIIIeHHE TIPECTaBICHHOCTH
yactor Oojiee 2 I, YTO CBUACTEIBCTBYET O
HApPYIICHUHA PETYJSITOPHBIX TPOIECCOB, IOCKOJIBKY
4acToTa  OWOMOTCHIMAIIOB HMMEET HE  TOJIBKO
UH(OPMAIMOHHOE, HO U PErYJITOPHOE 3HAYCHHUE.

Tabnuma 2

HOKA3ATEJIM IPEACTABJIEHHOCTH YACTOT AEJIBTA-PUTMA BO BPEMA I''IYBOKHUX
CTAJIAA ®MC (CTAIUSA C3 + CTAJIUS C4) Y HCHIBITYEMBIX KOHTPOJIbHOM I'PYIIIIBI

(PPC) 1 Y BOJIBHBIX BIIPC
YacroTsr Kontpoms (PPC), I'pymma 6ompaBIX BITPC,
JIeNbTa-pUT™MA %
0,5-1 T 40,00+1,15 30,7544,15
1-1,5Tn 41,02+1,15 30,40+2,95
15-2Tn 0,00+0,00 8,37+2,80
2-25Tn 0,00+0,00 0,26+0,17
He wmenee wHQOpMaTuBHBIM TOKazareneM putMa B craanu C4 ¢a3sl MeUICHHOBOJIHOBOTO CHa
(YHKIMOHAJIBHOTO  COCTOSIHMSL — MO3ra  SIBJSIETCSl  CHM)KEHA, a CIEKTpaJibHas MOIIHOCTh OBICTPBIX
CIIEKTpaJIbHAs MOIIHOCTb OMORJIEKTPUYECKON  PUTMOB JIOCTOBEPHO BhIIIE MOKazaTteneit rpymnmnsl PPC,
aKTHMBHOCTH,  KOTOpasi  OTpakaeT  CHHXPOHHYIO  4YTO MOXET CBHAETEJILCTBOBATH 00 yMEHBLICHUH

JIeSITENIbHOCTHIO HEPBHBIX AJIEMEHTOB, YYaCTBYIOIIUX B
reHepanun OuomnoreHiuanos. Kak BuaHo u3 1abn.3 y
6onmpHbIx BITPC cnektpanbHas MOUIHOCTH JI€IbTa-

CUHXPOHM3UPYIOUIMX BIMSHUM K HENOCTATOYHOCTHU
PEryJATOPHBIX CHUCTEM MO3ra MNOAACPKHUBAIOIINUX
TIyOOKHI MEJJICHHOBOJIHOBOM COH.

Tabmuma 3

W3MEHEHHUE MOKA3ATEJEN CIEKTPAJIBHOM MOIIHOCTH BUOIOTEHIIUAJIOB MO3T'A
Y UCHOBITYEMBIX KOHTPOJILHOM I'PYIIIIBI (PPC) U Y BOJBHBIX (BIIPC)
BO BPEMSA ®MC - CTAJIUA C4.

CriekTpanbHas MOIIHOCTh OHOTIOTEHIIMAIOB Mo3ra Bo BpeMs ®MC - cramus C4,
OTBeneHust S MxB?/c?
20T JenpTa-put™M Tera-put™m Anbga-purm Beral-putm bera2-putm
K BIIPC K BIIPC K BIIPC K BIIPC K BIIPC

C3Al1 129,33 | 74,75 3,83 4,43 1,05 1,55 0,05 0,40 0,00 0,12

C4A2 131,67 | 64,41 4,14 4,33 0,91 1,53 0,06 0,31 0,00 0,06

Ol1Al 80,00 55,54 3,93 3,45 0,85 0,81 0,04 0,14 0,00 0,03

02A2 65,67 54,91 3,24 3,72 0,40 0,97 0,02 0,28 0,00 0,11*
IIpumeuanue: 0003HAYECHUS KaK B TaOI. 1

JIist oTIeHKH (PYyHKIIMOHATBHOTO COCTOSTHUSI MO3Ta  BHYTPHITOJTYIIAPHBIX B3aMMOOTHOIICHH
B pa3nmuuHBIX (azax W cTagusaX CHAa MBI OHMOMOTEHIMAJOB MO3ra IO TIOKa3aTeNsIM CPEIHUX
MPOAHANM3UPOBATH JUHAMHUKY MEXIEHTPaIbHBIX W  ypOBHEH KorepeHTHOCTH. Y  OompHBIX BIIPC



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10 (50), 2019 7

OTMEYAJOCh  YMEHBIIEHUE  MEXIOIYyIIapHOH U
BHYTPHIIOJIyIIAPHOH KOT€PEHTHOCTH OMOTIOTEHIIMAIIOB
MO3ra BO BCEX YAaCTOTHBIX JAMANa30HAX B CPAaBHEHUU C
rpymnoit PPC eme 1o HacTymieHHs cHa Ha 3Tame
O6oxpcrBoBanus. [lo wmepe yrioyOneHust cHa 9TH
pa3auuus  HECKOJIbKO CTHpPalIMCh B JIHala3oHax
OBICTPBIX PUTMOB M MPOJOJDKAIM COXPAHSTBCS B

MeXnoJviiianHas KOreneHTHOCTL B 1eJIbLTa-Tuan
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MewnanvimanHaga KOreneHTHACTR R aTkda-nuanazoue
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JUana3oHax MEJUIEHHBIX PUTMOB. OTMEUYEeHO, 4TO Y
6osmpubix BIIPC B caMoif CHHXpOHHM3MPOBAHHOMN
CTaJuM MEIJICHHOBOIHOBOIO cHa — B cragun C4
3HaYMMO CHI)KEHBl KaK MEXIONyIlapHas, Tak U
BHYTPHUIIOJIyIIApHAsi  KOTEPEHTHOCTb B  JeJbTa-
nuamnasone (puc.1).
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0,9 -
0.6 1 =7 =7
Z zZ
7 2
7 7z
7% 7
03 - Z Z
) Z %
Z Z
7 7
O T T
C301 C402
B Kontpoas OPC

BHyTpnnonymapHaﬁ KOIr€¢peHTHOCTDb B T€TAa-AHAINIA30HE

0,9 ~
0,6 - =
0,3 -
Z
0 T f
C301 C402
B Kontpoas HPC

BHyTpunoaymapHas KOrepeHTHOCTh B ajib(a-auanasol

0,9
06 - é
f z
Z Z
0,3 - Z é
2
7 7
0 . .
C301 C402
B Koutpoar BPC

BuyTpunonymapHasi KOrepeHTHOCTh B OeTal-quanazon

0,9 -
0,6 == y——
Z
Z ?
0,3 - zZ Z
zZ Z
7 7
0 T 1

C301 C402
B Koutpoas BPC



8 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10 (50), 2019

[ |
EESY| |

BuyTpumnonymapHasi KOrepeHTHOCTh B 0eTa2-1Hana3oH

BIIPC, B
BHYTPHIIOJNTyIIAPHBIE

Mexnmanvimanuag KOreneuTHACTR R AeTa2-nuanazrone
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Puc.1 Hsmenenue cpeonux noxazameneii Ko2epeHmMHOCMY GUONOMEHYUAT08 MO32a
60 epems OMC — cmaous C4.

[Tpu nepexone B ¢aszy ObICTPOro cHa y GOJIBHBIX
U3MEHSI0TCA
B3aMMOJIefiCTBUS

HEPBYIO

oyepes,

KOI¢pCHTHOCTU B

TCTa-AHuaIra3oHe

(puc.2), urto

OTpaXaCT AC3UHTCIPAllUIO PEryJIATOPHBIX CHCTEM C

(dopmupoBaHue

COCTOSAHUA

Halps>KCHU

OMONOTEeHNIINANIOB MO3ra C JIOCTOBEPHBIM CHUKEHHEM
KaK BHYTPHUIIOJNYIIAPHOW, TaK U MEXIONYyIIapHOU

COMHOI'CHHBIX MCXaHHU3MOB MO3ra.

Me:XnosrymiapHasi KOrepeHTHOCTh B eJIbTa-AHANa30H!
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MesxknoJiymapHasi KOTepeHTHOCTL B Oeral-auana3one
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0,3 -
0 . -
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EKoutpoas BPC

MexnoJiviiapHasi KOrepeHTHOCTh B 0eTa2-auana3oHe

0,9
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BuyTpumnonymapHasi KOrepeHTHOCTh B OeTral-1uana3on
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Buvrnunonvimanuasi KOoreneHTHocThL R fera2-nuanaz

0,9
0,6
0,3
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Puc.2 Hsmenenue cpednux nokazameretl Ko2epeHmHocmu OUONOMeHYuanos
mo3za 6o epems OBEC.

Taxum 06pa30M, pe3yabTaTbhl HUCCJICAOBAHUS
ImoKasajin HCIOCTAaTOYHOCTD q)yHKL[I/IOHI/IpOBaHI/Iﬂ
COMHOI'CHHBIX CUCTEM MO3Ta BO BCCX CTAAUAX U (1)a3ax

CHa, YTO MOXET IPUBOIUTH K HapYLICHUIO
BOCCTaHOBUTEJBHOW  (DYHKIMM  CHA,  PE3KOMY
CHUXXCHUIO aJalTUBHO-KOMIIEHCATOPHBIX

Bo3MOXHOCTeH y OompHbIX BIIPC, yBenuuenuto
CTETIeH! MHBAINUIM3alHN.
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STUDY THE EFFECTS OF N-ACETYLSTYSTINE, MELATONIN AND THEIR COMBINATIONS ON
THE FUNCTIONAL STATE OF THE CENTRAL NERVOUS SYSTEM IN RATS WITH
STREPTOZOTOCIN-INDUCED DIABETES TYPE 1

Temiposa Onena Anamoniiena

acucmenm xKageopu KuiniuHoI papmaxonoeii

ma KninivHoi hapmayii

Hayionanvroeo meduunoeo ynisepcumemy imeni O.0. boeomonvys
Kuis, Yxpaina

Xaiimoeuu Muxona Banenmunosuu

O0OKMOp MeOUUHUX HAYK, npoghecop

3asidysau xageopu KiiHiuHol papmaronozii

ma KniniuHoi ghapmayii

Hayionanvnoco meouunozo ynisepcumemy imeni O.0. Boeomonvys
Kuis, Yxpaina

BUBYEHHS BIUIUBY N-AIETUJILUCTEIHY, MEJIATOHIHY TA IX TOETHAHHS HA
®YHKIIOHAJILHAN CTAH HIEHTPAJIbHOI HEPBOBOI CUCTEMM YV II[YPIB 31
CTPENITO30TOHIMHOBUM IIYKPOBUM ATABETOM 1 TUITY

Summary. Rats with induced diabetes mellitus type 1 (DM1) received N-acetylcysteine (NAC, 1500 mg/kg),
melatonin (Mel, 10 mg/kg), and their combination for 5 weeks starting from the 15th day after the control
pathology was reproduced. The "open field" test and "dark-light camera™ was used to study the functional state of
the central nervous system of experimental animals.

The uses of NAC, Mel and their combination contributed to the increase in horizontal (by 1.2-1.9 times,
p<0.05) and vertical (by 1.4-1.7 times, p<0.05) activity of rats with DM1 in the «open field» test. While in animals
receiving NAC and NAC + Mel, the number of urination acts were decreased by 2.9 and 3.3 times, respectively
(p <0.05). There were increased of stay time in the "light" part of the plant by 2.4-2.9 times (p<0.05), the number
of views from the «dark» part increased by 2.2-3.0 times (p <0.05), vertical activity increased by 3.6-5.5 times
(p<0.05) of pharmacological correction animals groups in the "dark-light camera".

The obtained results indicate that the behavior of rats with streptozotocin DM1 was improved by induction
of the investigational drugs, which may indicate about normalization of the functional state of the central nervous
system.

Awnoraunis. [llypu 3 ingykoBanum iykposum aiabetom 1 tumy (LJ11) orpumysanu N-anernmucrein (NAm,
1500 mr/kr), menatonin (Me, 10 mr/kr) Ta ix KomOiHaIifo TpoTAroM 5 THkHIB, mounHawo4K 3 15 mobu micist
BIITBOPEHHS KOHTPOJBHOI maTonorii. [y OomiHKM (YHKIIIOHATBHOTO CTaHy LEHTPANIbHOI HEpBOBOI CHCTEMH
JIOCTITHUX TBApUH BUKOPHUCTAHO METOIUKY «BIAKPUTOTO TOJISD» T4 KTEMHO-CBITIION KaMepm».

3acrocysanns NAm, Men ta X KOMOIHAIT CIIPHUSIIO 3pOCTaHHIO TOpU30HTAIBHOI (B 1,2-1,9 pasu, p<0,05)
Ta BepTHKaIbHOI (B 1,4-1,7 pa3u, p<0,05) aktuBHOCTI mypiB 3 LI/{1 B TecTi «BiakpuToro momss». Toxi Sk B TBapuH
ski orpumyBanu NAmi ra NAon+Menn, KinbKicTs akTiB ypiHatii 3MeHmmiacs B 2,9 ta 3,3 pasu (p<0,05). B Tecti
«TEeMHO-CBITJIO Kamepu» 4ac mepeOyBaHHS TBapuH, Ipyn (apMakoJOTiyHOI KOpeKIii, B «CBITJIH» YacTHHI
yCTaHOBKH 3pic B 2,4-2,9 pasu (p<0,05), KiNbKICTh BUIIISIAHb 3 «TEMHOTO» BiICIKy 30inbmmiacs B 2,2-3,0 pasu
(p<0,05), BepTHKaNbHA aKTUBHICTH B 3,6-5,5 pasu (p<0,05). OTpuMaHi pe3ynbTaTh BKa3ylOTh Ha MOKPAIIECHHS
MOBE/IIHKM IIypiB 31 cTpento3oTormHoBUM LIJ[1, mpu 3acTocyBaHHI AOCIIKYBaHHX JIIKAPCHKUX 3ac00iB, IO
MOXe€ CBIYNTH HOpMaJIi3aliio (yHKI[IOHAIILHOTO CTaHy IIEHTPaIbHOI HEPBOBOI CHCTEMH.

Key words: diabetes mellitus type 1, brain, N-acetylcysteine, melatonin, "open field", "dark-light camera".

Kniouosi cnosa: yyxkposuti diabem 1 muny, conosuuii mozox, N-ayemunyucmein, meramoniun, «8iokpume
noiey, «MeMHO-C8IMAa Kamepay.
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IMocranoBka npodsemu. Llykposuit giabet (L)
€ BJKJIMBOIO NPOOJIEMOIO CHOTOJICHHS, BUBYEHHSIM SIKOT
3aliMaloThCA cHemiamicTh pisHux ramyseit. LIJ], sk
XPOHIYHE 3aXBOPIOBAHHS, BIIMBAE HA SIKICTH KHUTTSL.
30Kkpema, ToJIOBHUM (DaKTOpPOM, KU BH3HAYAE SIKICTh
KUTTS manieHTiB 3 11/1, € cTyniHe BpaKeHHsI HEPBOBOI
cuctemu (po3BUTOK miabeTnuHoi Heipomarii) [1].
MiaGetnuna  weipomatis  (JH) -  3araubHuii
CHMIITOMOKOMIUIEKC, SKHH XapaKTepU3yeE YPaKCHHS
pisHEX BigmimiB HepBoBoi cuctemu npu IIJ] 3a
BIJICYTHOCTI iHIMX MpUYuH Horo possutky [2]. JTH
PO3BUBAETHCA B HACHIJOK MOIMIMPEHOTO BPAKCHHS
HEeWpOHIB Ta iX BIIPOCTKIB, K NepedepuyHoi Tak i
ueHTpanbHoi HepBoBoi cuctemu (ITHC) [1]. [TaTomoris
nepudeprunoi HepsoBoi cucremu npu LI/l mocuth
nobpe BuBYeHa, ane npu mpomy crad [IHC wacto
3HAXOJWUTHCSA 11032 YBarokw JOCHTITHHKIB 1 moTpedye
nojajpmioro  BuBUeHHA.  OpHaK, OXHHM 3
HAWIOIIMPEHIMAX Ta CEepHO3HUX yckiuamHeHb LI e
camMe IUC(QYHKIIS TOJIOBHOTO MO3KY, IOB’s3aHa 3
PO3BUTKOM KOTHITHBHOTO Ae(IiNUTY, SKYy MPUHHATO
nmo3HavyaTu sk niadberndHa ennedanonatis (AE). [Ipu
OA 1 tamy (1) JE mae mepBuHHMIA Xapaktep i
NOB’si3aHa 3 MOpPYWIGHHsM  Jii  IHCYNiHy Ta
rinmepriikemieto, Toai sk mpu [[/12 B 3nauwiii mipi JIE €
HACITIIKOM CYJMHHUX yCKIaJaHEHb [3].

[opymeHHs: KOTHITUBHOI cdepu € HalOLIbLI
paHHIM, UYITKUM Ta OOOB’SI3KOBHM KpHTEpieM
enuedanonarii [4]. IloBimoMiseTbcss MPO PO3BUTOK
KOTHITUBHOTO Je(QilUTy BXE Ha pPaHHIX CTamisx
LOA1[5]. ¥V namientis 3 IIJ]1 xorHITHUBHA TUCYHKILISA
Ma€ MIMPOKHUH Miama30H — Bi JETKUX KOTHITHBHIX
MOPYIIeHs A0 PO3BUTKY JemeHmii [6]. KoruiTueai
MOPYIICHHS 3HWKYIOTh 3/IaTHICTh TMAI€HTIB 0
aJICKBATHOTO KOHTPOJIIO TJiKeMii Ta 30UIbIIYIOTh
pPH3MK THUIOBHX YCKJaaHeHb [7]. B kiiHiyHOMY
JIOCJIIIKCHHI, B KOMY OyJIO 3aisHO 56 MAaIlieHTiB 3
A1, Oymo BUABIEHO 3HIKEHHS CEMaHTUYHOL
BepOaJIbHOI MIBUIKOCTI, Bi3yaslbHOT IaM’siTi, yBarw,
MIBUAKOCTI OIpAIIOBaHHS Marepiany IOpIiBHIHO 3i
3M0poBEMH H0OpoBoNbIsAME (N=36) [8]. B okpemmx
JOCIIJPKEHHSIX BCTAHOBJIEHO 3B'I30K MK 3HWDKCHHSIM
MIBUJIKOCTI TICHXOMOTOPHUX pEaKlid Ta emi3omamMu
rinormikemii B mopocimx mamientiB 3 LIJ1 [9].
loctpora mpobnmemn  OOyMOBIIEHa — 3HWKCHHSIM
KOTHITUBHHX (YHKIINA B IiTed paHHBbOTO BiKy 3 L[J[1
[10]. Tak, y miTeit BigMidaeThCsl 3HUKEHHS IIBUAKOCTI
00pobKku iH(pOpMaIlii, mam’sATi, CIIOBHHKOBOTO 3amacy
Ta 3arajibHOTO iHTEJIEKTY Ha moyaTkoBuX etamax [1/]1
[11]. ABropu 3a3HauaroTh, mo aitu, skuM /1 Gymo
JIIarHOCTOBAHO Yy Billi A0 7 POKiB, MAlOTh OULTBIIHA
PHU3UK PO3BUTKY CEPHO3HIX KOTHITHBHUX TUCQYHKIIIH
[12].

Ha cporonni, BiacyTHI JikapchKi 3aco0u mist
MoTNepe/HKEHHS Ta JIIKYBaHHS KOTHITUBHUX PO3JIafiB B
namienTiB 3 L[] [11]. B ekcniepumenTanbHUX podoTax
Ta KJITHIYHUX JOCIHIPKEHHSIX BUBYAETHCS MPOTEKTHBHA
pOJIb aHTHOKCHAAHTHUX PEYOBUH MPHPOIHBOTO Ta
CHHTETHYHOTO MOXo/keHHs [13-16]. Tomy memoro
docnioxcenuss Oylo BHUBYCHHSA BIUIMBY JIKApCHKHUX
3aco0iB, SIK1 BOJIOJIIOTh AHTHOKCHUIAHTHUMU
BIaCTMBOCTSIMHM, a  came  N-aueTwinucreiny,

MEJIaTOHIHY, Ta iX KoMmOiHamii, Ha (yHKIIOHAIBHUI
CTaH roJIOBHOTO MO3KY IIypiB 3 €KCIIEpUMEHTAIbHUM
LAl

06’extH i MeToquka. JlociiKEHHS MPOBOANIH
Ha 50 crareBo3pinux Imypax-camusx Jinii Wistar
Mmacoto 200-260 r. TBapuH BUpOLTYBaH i yTPUMYBaIIU
Ha 3BUYaiHOMY 30aJJaHCOBAHOMY Xap4OBOMY parlioHi
Ta BUTPHOMY IOCTYIi IO BOAM B YMOBax BiBapiro
HamionanesHoro Mennaaoro yHiBepcurery iMmeHi O.0.
Boromompua. Vi MaHimymsmii Oynmm  mpoBeneHi
BimnmoBigHO 10 3akony Ykpainm Ne 3447-1V «IIpo
3ax¥CT TBAPHH BiJ )KOPCTOKOTO MOBOKeHH» [17] Ta
srinHo 3 «/lupektuBoro €Bpormeiicbkkoro  Corosy
2010/10/63 EU mpo 3axucT XpeGETHUX TBApHH, IO
BUKOPHCTOBYIOTBCS ISl €KCIIEPUMEHTAIIBHUX — Ta
iHIUX  HaykoBux Ifei»  [18].  JJorpumanHHs
010eTUYHMX HOPM 3aCBiJYEHO EKCIIEPTHUM BUCHOBKOM
Kowicii 3 murans etnkn HMYVY imeni O.O. boromounsiis
(mporoxomm Ne 99 Bin 28 rpymas 2016 p.; Ne 119 Bix
22 mrotoro 2019 p.).

Tapunam moaemoBany /1 misixoM BBEIEHHAM
crpenro3orormHy (STZ) (Sigma, CHIA) y mo3i 50
mr/kr [19]. Hochimai mypu Oyim po3moxisieHi Ha 5
rpymn: IK (iHTakTHUE KOHTpONb, Trpyna IHTAaKTHHX
mypiB, siki orpumysanu 0,9% ¢izionoriyHuii po3unH);
KIT (xoHTponBbHA TATOJIOTISA, Tpyma TBapuUH 31
crpentozorounHoBuM L{/{1, siki orpumyBamu 0,9%
¢izionoriyamii  po3uuH); NAmm (rpyma mypiB 3
ingykoBanumM I1/]1, sixi oTpumyBau N-aleTHIIHCTETH
y no3i 1500 mr/xr); Men (rpyma mypiB 3 iHIyKOBaHUM
L1, sxi oTpuMyBamu MeNaTtoHiH y mo3i 10 mr/kr);
NAm+Men (rpyma mypiB 3 ingykoBanuMm LJI1, ski
orpumyBas N-anetwiuctein y mo3i 1500 mr/kr ta
MenatoHiH y mo3i 10 wr/kr). Jlikapceki 3acobu
BBOJIMJIM BHYTPILIHBOLUTYHKOBO IPOTSTOM 5 THXKHIB,
nouynHaroyn 3 15 go0u  micas  BiATBOpEHH:
KOHTPOJIbHOT MaTOJIOT 1.

Just pocmijpkenHs BrmBY  N-aneruniucteiny,
MeJIaToHIHY Ta X KoMOiHaiT Ha ()yHKIIOHAILHUI CTaH
IHHC vy 1ypiB OyjJd0 BHKOPHUCTAHO METOIHUKY
«BIJKPUTOTO TOJIS» Ta «TEMHA-CBITIOI Kamepa» [20,
21]. TectyBaHHs MOYMHAIIOCS B OIWH i TOW JXXe dYac
n00H, 3a OZTHAKOBUX YMOB OCBITJICHHS 1 TEMIIEpaTypH,
3a BIICYTHOCTI CTOPOHHIX 3amaxiB i mymy. s
YHUKHEHHS BIUIMBY HPUCYTHOCTI €KCIEpHMEHTaTopa
Ha TIOBEJIHKY TBapHH HPOBOAMIIACS Bileo3HOMKa 3a
JIOTIOMOTOI0 BileOKaMepH, BMOHTOBAHOI Ha BHCOTI 50
cMm. Iliciast TecTyBaHHS KOXHOI TBApHMHHM YCTAHOBKH
MIPOTHPAIIN BOJIOTOI0 TyOKOIO.

Metonuka “Bigkpure TmoONe” TIEBHUM YHHOM
BimoOpakae MO0 (QYHKIIOHATLHOT aKTHBHOCTI
MO3KY. 3a IOTIOMOTOI0 «BIJKPHUTOTO OIS BUBYAIH 5K
BILUIUHYJIO 3aCTOCYBaHHS N-auerunuucreiny,
MEJIaTOHIHY Ta X KOMOiHalii Ha piBEHb TPUBOXKHOCTI
Ta JI0CHTiTHOT aKTUBHOCTI LY PiB 3 EKCIIEPUMEHTAIBLHUM
L11. [l mpoBeieHHs IIbOTO TECTy OyJia BUKOPHUCTaHa
npsiMokyTHa kamepa 40x40 cM 3 MIaCTUKOBHMU
crinkamu BucoToro 30 cm. Iligmoroto ciyryBaB JUCT
O1IOTO TIACTHKY, 3 HaHECEHOI 4YOpHOIO (apOoro
PEMIiTKO0, IO AITHTH Moje Ha 36 piBHUX KBaJpaTiB.
3oBHimHIME ~ BBaxamucs 20  KBajpaTiB,  sIKi
MpWISTaloTh A0  CTIHOK  mosd.  BimnosigHo,
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BHYTpIlIHIMH — 16 KBanpaTiB, sIKi HE HPUISATAIOTH 10
criHok. TBapuHy camkanu B LEHTp KaMepH Ta
peecTpyBaiu i TOBEHIHKY MpOTAroM 3xB. Y TecTi
BU3HAYaM  Takli  IOKAa3HWKU:  TOPH30HTAIbHA
aKTHBHICTb, BEpPTHKalbHa AaKTUBHICTb, T'PYMIHT,
nedekarris, ypiHaimis. ['OpU30HTaIbHY aKTHBHICTh
OIIHIOBAJH 3a KIJBKICTIO KBaJpaTiB, SKi IEpeTHYIA
TBapuHAa  yciMa  KiHIIIBKaMH. [pu  mpomy
TOPM3OHTANBHY AKTUBHICTD MOTUIIN Ha 30BHIIIHIO
(mepeTrHU KBaIpaTiB SIKi MPIJIATAIOTH IO CTiHOK) Ta
BHYTPIIIHIO (TIEPETHH HEHTPAIFHUX KBAAPATiB).
VYcTaHOBKa «TEMHA-CBITIA Kamepa»  SIBIsUIA
co00r0 KaMepy, 110 CKIIaanacs 3 IBOX PIBHUX BiICIKiB
— TEeMHOro Ta cBiTioro, po3mipamu 40x40x40 cwm.
Binciku crionmyuHi Mixk coboro orBopoMm (10x5 cm) B
neperopoaui. 3Bepxy TEMHHUH BiAICIK MaB HENPO30py
CTeNo, TONi K  CBITIMHU mpo3opy, s
CIIOCTepEe)KEHHS 3a TBapHWHOI Ta Bimeodikcamii i
MOBEIiHKH. MOJEeNb CTBOPIOE KOH(IIIKTHY CHUTYAIliIo
JUI TBapWHHM, SKa MAa€ CXHMIBHICTH JOCITIDKYyBAaTH
HEBIJOMHH IIPOCTIp, ajie CIIOYaTKy XO4e YHHKHYTH
HeBimomoro (HeodoOis) [22]. IloBeminka mrypa B
JTAHOMY TECTi ABIISIE COOOK0 IHTETpaNbHUN pe3yibTaT
MOTHBAIIiil: OPIEHTOBHO-JOCIIAHUIBKOT iSJIBHOCTI Ta
HOpKOBOTO peduiekcy (peduiekc mepeBarn TEMpPSBH).
Iix yac TecTyBaHHS NOCTIIHUX HIYPiB MOMIIIATH 10
TEMHO{ YaCTHHHU YCTaHOBKH Ta (iKCyBaJH iX MOBEIIHKY
npotsaroM 3 XB. 3aMiploBald 4ac 3a SIKM TBapHHA
3ax0/MNa J0 CBITJIOI YaCTHHHM YCTaHOBKH, KiJBbKICTh
BUIJIAJaHb TA BHXOMAIB 3 HIPKH, 9ac NPOBEACHUH B
pI3HUX BiAilaX YCTaHOBKH. BUTIISIyBaHHSA 3 HipKH
paxyBaJIi KOJIM Hic, TOJIOBa YW MEpEeIHS YacTHHA Tija
TBapMHM BHJIHIJIACS B OTBOPi, a BHUXOIOM
MepeMIlIeHHs BCiX YOTHPHOX KIHI[IBOK TBAapHHH Y
BIAMOBIHY 4YacTMHY KaMepu. BBaxkaerbcs, 110
NPOMIXKOK 4Yacy, IMPOBEJCHOTO B TEMHOMY BiJICIKY,
KOPEJIOE 3 PIBHEM TPUBOXKHOCTI, TOMI SK KUIBKICTh
BUXO/IIB, BUTJISIIyBaHb Ta Yac MPOBEJICHUI B CBITIIOMY
BIiJICIKY — MOKa3HUKH JOCTiqHOT akTHBHOCTI [20-22].
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ExcriepumeHTanbHi  aHi  00poOJICHO METoI0M
BapialliifHOi CTATHCTHKM 3a JONOMOIOI0 IpOrpam
«Medstat» ta «IBM SPSS Statistics Base version
22.0». dust 3’sicyBaHHS MDKIPYHNOBUX BIIMIHHOCTEH Y
BUIAJKy HOPMAJILHOTO PO3IOJiTY BUOIPKOBUX NaHHUX
BUKOpHCTOBYBanu  t-kputepii  Cr’romeHra  (aus
MOTIAPHUX  TOPIBHSAHB)  ab00  OAHO(AKTOPHHA
mucriepcidauii ananiz ANOVA 3a kputepiem Lledde
ta JlagHeTa. 3a BIACYTHOCTI HOPMAJIFHOTO PO3IOILITY
BuKopucToByBain U — Kputepiii Manna — BirHi.
BinminaocTi BBaxamm poctoBipHuMu mpu P<0,05.
ToukoBY OIIIHKY Pe3yJIbTATIB IPEACTABILLIIN Y BUTIISII
CepelHIX 3HAa4e€Hb Ta  CTAaHAApTHOI  MOXHOKH
cepennboro (M+m) [23].

PesyabraTu. Uepes 3 THKHI, MiCIIs MOJETIOBaHHS
ctpento3orormHoBoro 11J]1, BUABIEHO BiIMIHHOCTI B
MOBEIHII JOCHITHUX IIYypPiB B TECTI «BIAKPUTOTO
TOJISH» sIKi 3pocTanu 10 7 TwxkHA. Tak, Ha 7 THXHI, B
rpymi mrypie KII dmcnmo mepernHy mepudeprmaHmx
KBanpatiB 3MeHImIocs Ha 35,60%, meHTpampHHX —
60,00%, a BepTHKaNbHUX CTIHOK Ha 42,90% TOpiBHIHO
3 rpymoro IK (p<0,05) (puc.la) BereraTwBHi 3MiHH
CYIIPOBOJIKYBAIIKCS 3pOCTAaHHSIM YHCIIA aKTiB ypiHaIii
(1,67+£0,21 mpotu 0,43+0,29 B kouTpoii, p<0,05) ta
nedexkamii  (1,43+0,26 mpotu  0,334+0,21, p<0,05).
Beenmenns NAmi, mrypaMm 3i CTPENTO30TOIUMHOBUM
/11, ma m’stomy TIKHI (apmakoTeparii (puc.la)
CYNPOBOJKYBAJIOCS 3POCTAHHSAM TOPH30HTAIBHOI Ta

BepTUKainbHOI akTuBHOCTI (p<0,05), 3MEHIICHHAM
ypciua akTiB  ypiHamii Ta medexkamii  (p<0,05).
[porexktuBHa it Men chopusia  30UTBIICHHIO
aKTUBHOCTI  TBapMH 3a  PaxXyHOK ICPETHHY
LEHTPATEHUX KBaJpaTiB Ta 30UIBIIIEHHIO

BepTUKaIbHUX cTiiiok (p<0,05). ®apmakorepanis Mel
TaKOX acollifoBanacsi 31 3MEHIIEHHSIM 4YHuClia aKTIiB
ypinauii (p<0,05) B mypis 3 LIJ] 1 B Tecti «BinkpuToro

nousi» (puc. 1b).
NAuu+Men IK

CTilikn
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Puc.1 Bnaus N-ayemunyucmeiny (1500 melxe), menamoniny (10 melxe) ma ix noconanns (NAyy+Men) na sminu
OPIEHMOBHO-00CTIOHUYbKOT AKMUBHOCTII
(a) ma secemamusnoi (b) nosedinku wypis 3i cmpenmozomoyunosum L/[1 6 mecmi «8iOKpumo2o noasy
Ha T mudicHi excnepumenmy.

[Mpumitku:

1.* — BiporimHi BiAMiHHOCTI IPOTHU iHTaKTHOTO KOHTpOII0, P<0,05;
2. # — BiporiiHi BiIMiHHOCTI IPOTH KOHTPOIIEHOI matonorii, P<0,05;

3. @ — Biporiaui Biaminaocti npotu NAn+Menn, p<0,05.

B rpymi TBapuwH sKi OTpUMyBadH KOMOIHOBaHY
Tepariio NAu+Mel BiJI3HAYEHO 3pOCTaHHI
TOPU30OHTAILHOT ~ aKTHMBHOCTI  (YHMCII0O  TEPETUHY
nepudeprnunux kBaaparis Ha 31,10%, ueHTpanbHUX —
63,00% mnopiusiHo 3 rpynoto KII, (p<0,05) Ta He
CriocTepirajgocs JOCTOBIPHMX 3MIiH BePTHKaJIbHOI
aktuBHOCTI. OkpiM TOro, Ha 70,00% 3MeHIIyBanacs
KUTBKICTh aKTiB ypiHamii (p<0,05) B TBapus 3 LIJ]1, mo
otpumMyBaii KoMiuteke JI3. He BUSBIEHO TOCTOBIpHHUX
MDKTPYHOBHX  BIIMIHHOCTEH 3a  KUIBKICTIO Ta
TPHBAJICTIO aKTiB TPYMIHTY.

Taxum YHHOM, 3pOCTaHHS MEepETHHY
nepupepuIHAX KBaapaTiB, MpHu 3acTocyBanHi NAII B
MOHO- Ta koMmOinamii 3 Mel y mypis 3i
cTpento3orormHoBuM 11J[1, MOXe CBig4uTH MIPO
HOpMAJTi3aIlif0 JOKOMOTOPHOI aKTHUBHOCTI. Tomi sK
JIOCTOBIPHE  3POCTaHHS MEPETUHY  LEHTPAIbHHX
KBa/IpaTiB, y BCIX Trpynax (papMakoJoridHOi KOpEeKIil,
CBITYHTHh TPO 3MEHIICHHS CHUMITOMIB CTpaxy Ta
3HayHE [MOCWIEHHS JOCTIIHHULBKOI  JisIIbHOCTI.
3acTocyBaHHSA NAm Ta Mel TaKOX
CYNPOBOJDKYBAJIOCSI 3pPOCTAHHAM YHCJIA CTIHOK IO
BKazye Ha 3pPOCTaHHS IIi3HABaJbHOI AKTHBHOCTI
TBapWH. 3HIKEHHS aKTiB ypiHauii Ta nedexauii, npu
3acTocyBaHHi jgocmigaux JI3, o0'ekTHBHO BigOuWBae
3HIDKEHHS eMOILIHHOI pPEeakTHBHOCTI, ONTHMI3alliio
eMoruiitHoro ctany i ¢yHkunioHagsHOro crany I[HC
IIypiB y IijOMYy.

B tecti «TeMHO-CBITIION KaMeph» peecTpyBaUCs
3MiHM TIOBEIHKHM IIypiB TOYMHAIOYM 3 5 TIDKHS

ctpenrozorouuHoBoro I[J{1. 3okpema, Ha 7 THXHS
3HAaUZCHO CYTTEBI Ta BipOTiAHI BiAMIHHOCTI B dHaci
nepeOyBaHHs Yy BiJcikax ycTaHoBku (puc.2a). Tak,
CyMapHHH Yac TMPOBEACHHWH B TEMHIA YaCTHHI
ycTaHoBkH, rpynoro TBapuH KII ctanosus 167,00+6,36
¢, Tomi sik B KoHTpom — 151,40+2,69 ¢ (p<0,05). Yac
nepeOyBaHHs B CBITJIIH 4acTHHI YCTaHOBKH, B IpyIIi
tBapuH KII, Ha 7 THXHI eKCIIEPUMEHTY, 3MCHIITYBaBCS
B 2,2 pa3u (13,00+6,36 c mpotu 28,80+2,63 ¢ B IK,
p<0,05) mo Moxe CBiTYUTH TPO 3OLIBIICHHS
TPUBOXKHOCTI B TBAapHH 3 eKkcnepuMmeHTanmbHuM L[J11.
Illoqo mMOKa3HMKIB JOCHITHUIBKOT AKTHBHOCTI, TO
peecTpyBayiocss 3MEHIIEHHS 4WCIa BHIJSIIAHb 3
TeMHOro Bifciky ycraHoBku (1,50+0,29 npotu
3,60+0,68, p<0,05) Ta BcTaBaHb Ha 3aaHI JAIH
(0,50+0,29 mpotu 2,40+0,51, p<0,05) B mopiBHsHHI 3
IK.

Bei  pmocmimkyBaHi  cxemu  (apmakoTeparil
CIPUSNN 3MEHIICHHIO TPUBOXKHOCTI Ta 30iJBIICHHIO
mi3HABATBHOI akTHUBHOCTI TBapuH 3 IIJ[1. Tak,
3MEHIIYBaBCs 4yac nepeOyBaHHS B TEMHOMY Ta 3pOCTaB
B cBiTioMYy (B 2,8, 2,4 Ta 2,9 pasm, p<0,05) Bixcikax
kamepu (puc.2a). TBapuHM TPOSABIAIM  OlIBIIY
Mi3HaBaJbHY AaKTHUBHICTH: 30UIbIIyBanacs KiJbKICTh
BUIJISIIaHb 3 TeMHoro Bijaciky (B rpymi NAmm mo
4,60+£0,82, Mel — 4,40+0,98 ta NAmg+ Mel -
3,2540,48 p<0,05), BepTukanbHa aKTUBHICTH (B 3,0, 4
Ta 5,5 pasu Bimnosiguo, p<0,05) (puc.2b).
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f
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B BurnagaHb 3 CBITN0TO BigCiKy

B BurnsgaHb 3 TeMHOro Biaciky H FOpM30HTaAbHMX CTINOK

b

Puc.2 Axkmuenicmo 300posux wypie (IK), wypie 3 L[/]1, sixi ompumyeanu gizionoeiunuti pozuun (KII), wypie 3
L[], axi npuiimanu : N- ayemunyucmein y 003i 1500 me/xe (NAyy), meramonin —10 me/ke (Men) ma
Kombinosany mepaniio (NAyy + Men) na 7 muoichi excnepumenmy.

[IpumiTkn.* — BiporimHI BIIMIHHOCTI POTH IHTAKTHOTO KOHTpoito, p<0,05; # — BiporiZHi BIAMIHHOCTI IIPOTH

KOHTPOJIBHOI maroJiorii, p<0,05;

TakuM 4nHOM, B XOJIi MPOBEJICHOTO JOCIIIKESHHS
3aikcoBaHO 3HAuYHI 3MIHM B MOBEMIHII MLIypiB 31
cTpenTo30TOIMHOBUM L1J[1 B TECTi «BIKPUTOTO OIS
Ta «TEMHO-CBITJIOI KaMmepw» IO Y3TOMKYETbCA 3
pesynbTaTaMM  TOMNEpeIHiX  JochikeHb  [24].
3actocyBannsi N-aneruiniucTeiny, MeIaToHiHy Ta ix
TIO€THAHHS CIIPHSUIO MTOKPAIIEHHIO IOBEIHKH IIYpiB 3
excepuMeHTabHUM 1[Il 1m0 Moxe CBiqUUTH
HopMautizanito pyHkuionansHoro crany LIHC.

vy pgocmiguukamu, M. Costa  T1a
cniBaBTOpaMH, OyJ0  BHSBIEHO  HOpMAali3alito
KOTHITHBHUX (DYHKII MUILICH Ha CTPENITO30TOLIMHOBIH

MoJiesi  XBOpoOM AunblreliMepa IpH 3acCTOCYBaHHI
NAmnm [25]. Tomi sk R. Schneider Ta croiBaBTOpH
BCTaHOBWJIM NPOTEKTUBHUI BItuB NAI (B 1031 60 Ta
90 wMr/kr) Ha NOBEAIHKY INypiB 3 aJKOTrOJILHOIO
IHTOKCHKAITIEI0 B TECTi «BiapuToro moys» [26]. B
eKCIIEPHUMEHTATIBHUX JOCTIDKEHHX TaKOX
BCTaHOBJICHO 3JaTHICTh MeI 3HM)XYBaTH JETIPECHBHY
MOBEAIHKY Ta TPUBOXHICTH NPH  MOJEIIOBaHHI
xBopoOu  Aumbnreiimepa y wmypis  [27, 28].
[ToBigomiseThCS PO aHKCIOITHYHI T4 AaHTHCTPECOPHI
BIACTUBOCTI MEI B TECTi «BiIKPUTOTO TOJISH» B YMOBax
CaMOII0Ipa3HEeHHS BEHTpOJIaTepAIbHUX i
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amMOiBaJICHTHHX 30H BEHTPOMEIiaJIbHOTO riroTasamyca
crapux 1ypiB [29]. Takum YMHOM, PE3yJIbTaTH AaHUX
JIOCITIIPKEHB HIiATBEPIKYIOTH 3JaTHICTh N-
aleTHIIHCTEIHY Ta MeNaTOHIHY BUSIBIISITH
HOPMAaJNi3ylouuii BIUIMB Ha (YHKLIOHAIBHUH CTaH
HHC.

BucHoskn.

1. Bussneno, o y IIypiB 31
cTpento3oTorHOBUM 11J[1, mMOKa3HUKH Opi€HTOBHO-
JIOCTITHUIBKOI JisTIBHOCTI Ha 7 THXKHI €KCIIEPUMEHTY
3MIHIOBAIMCA 3@  PaxyHOK  3MCHIIGHHS  SIK
TOPM3OHTAIBHOI TaK 1 BEPTUKAIBHOI aKTHBHOCTI B 1,7
pas3u (p<0,05) B TecTi «BIIKPHUTOTO TMOJI», TOMI K B
TECTI  «TEMHO-CBITJIOi ~ KaMepu»,  BepTHKaJbHA
AKTHUBHICTh TBapuH 3MeHumnacs B 4,8 pasu (p<0,05).
Iagykuiss  crpenro3oronmuoBoro LIl takox
CYNPOBOJIKYBaJIacs 3pOCTaHHIM TPUBOIKHOCTI, PO 110
CBIIUNTh 3MCHIICHHS Yacy IepeOyBaHHS TBapHH B
«CBITHI»  YAaCTHHI  YCTAaHOBKH  «TEMHO-CBITIIOI
Kamepn» B 2,2 pa3W Ta 3MEHIICHHS YMCJIa BUTJISIAHb
2,4 pasu (p<0,05). BereratuBHi 3MiHH
CYNPOBOJKYBAJINCS 3pOCTAaHHIM YHCIIA aKTIB ypiHALii
B 3,8 pasu ta nedekanii B 4,3 pasu (p<0,05).

2. Bigmiueno, mo BBemenus NAii B 1031 1500
mr/kr, Men — B mo3i 10 mr/kr Ta KoMOiHamil
npenapariB, CHPHUSIIO  30UIBIICHHIO  OpPIEHTOBHO-
JIOCITI THUIBKOT AKTHBHOCTI Ta 3MEHIIIEHHIO
TpuBoxHOCTi. Tak, B TBapuHH SIKI OTPUMYBAIIU
(hapmakoTepariro, 3pocraia ropuzontaisHa (B 1,2-1,9
pasu, p<0,05) Ta Beprukanbua (B 1,4-1,7 pasu, p<0,05)
AKTUBHICTH B TECTi «BIAKPUTOrO MOJs». B mrypiB 3i
ctpento3ororHOBUM [1/]1, sxum BBoammm NAmm ta
NAmm+Men, KiTBKICTh aKTIB ypiHAIl 3MEHIIMIACS B
2,9 Ta 3,3 pasu (p<0,05). B TecTi «TeMHO-CBITIOI
Kamepu» 4ac Iepe0yBaHHS TBapuH 3  TIpynl
(hapMakoJIOTIYHOT KOpEKIii B «CBITIiH» dYacThHI
ycraHoBKkH 3pic B 2,4-2,9 pasu (p<0,05), KimbKicTh
BUTJISIaHb 3 TEMHOTO BifCiKy 30ubmImiacs B 2,2-3,0
pazu (p<0,05), BepTuKalbHa aKTHBHICTh - B 3,06-5,5
pasu (p<0,05).

3. Orpumani
MOKpPAIIEHHS MOBEIHKA
ctpento3orormHoBuM  LIJ[l  mpm  3acTocyBaHHI
JOCTIKYBaHUX JIKapChKUX 3aco0iB, MO MOXe
CBIIUUTH TIPO HOPMAai3alifo (GyHKIIOHATHHOTO CTaHY
HHC.

pe3yabTaTu BKa3yroTb Ha

IIypiB 31
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BUJIOBUM CKJIAJI TEJJBMIHTIB KYPEM GALLUS GALLUS DOMESTICUS

B po0oti mpoanarnizoBaHi pe3ynsTatH 00poOKH MartepialiB, 3i0paHuX aBTopamu y mepion 2017-2018 pp.

OcHoBHUIT MaTepian 3i0pan B Onecbkiit oomacti. JloCiikeHO BUIOBAN Ta TAKCOHOMIYHUH CKIIaa rebMiHTiB 30
0coOuH JoMaiiHix Kypeil. B xoai mociimkeHHs 0yi0 BUSBJICHO 5 BHIIB I'€JIbMIHTIB, SIKI BIZHOCITBCS 10 THITY
Plathelmintes, 4 pomun ta 5 poxis. HaiiGinem mnpexncraneni y Gallus gallus domesticus Gymu Raillietina
echinobothrida — 40% Tta Ascaridia galli — 35%. ExcreHCHBHICTH 3apa)KeHOCTI TelbMiHTaMu CKiana 56,6 %.
Jominyrouoro y napasurodayHi € payna necrof (nectomau — 64,7 %, nematoau — 35,29 %). LlecToaMu BUSBUIINUCH
JIeTo eKCTeHCuBHime 3apaxkeHi camku (90,9 %), mix cami (9,1 %). Hemaroaun gacrimre mapasuTyroTh y CaMOK
(83,3 %), ik y camrtis (16,3 % ).

Kmiouosi crosa: Gallus gallus domesticus, eersminmu, yecmoou, nemamoou.

B ymoBax iHTEHCHMBHOTO BMKOPHCTaHHS 3€Mellb,  Hapa3HTOJNOriyHOi curyamii B Ykpaini. [lowsarox
iX 0OBOJHEHHS, PO3BUTKY PHUOHHUITBA BifIOYBArOTHCS  MAapasWTOJOTIYHMX JOCHIKEHb NPHUIAJae Ha APYry
CYTTEBI 3MIHM B KUIbKICHOMY Ta sikicHoMy ckiami nosnoBuHy  XVIII cropiuus.  Binpm  mmpoke
renpMiHTOGAayHH TTaxiB, TOB’s3aHi 31 3MIHOIWO  JOCHi/PKEHHS  TeJIbMIHTIB mTaxiB B YKpaiHi

BHIOBOTO CKJIAJY 1 YMCEIBHOCTI NTAXIB Ta Pi3HUX IPyI
6e3xpeOeTHIX — MPOMIDKHHX Xa3siB reJabMiHTiB. Tomy
JaHi Mpo TenbMiHTO(AyHY NTaxiB HEOOXimHI It
PO3YMIHHA Cy4acHOTO CTaHy Ta IPOTHO3yBaHHS

posnouanocst B XIX cropiudi. [Tapasuromnoriuni mparti
MaJH 3/1e01IBIIOro XapakTep (payHiCTHIHOTO OTJIAAY i
mictuu pparmenTapHi aasi [39].


http://zakon4.rada.gov.ua/laws/show/3447-15
http://conventions.coe.int/treaty/en/treaties/html/123.htm
http://conventions.coe.int/treaty/en/treaties/html/123.htm
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Bimomo, o 6arato BUiB Mapa3uTiB € CHUIbHUMH
SK JUIA JUKAX, TaK 1 JJIs JOMAIIHIX KypOIOmiOHHX
nraxiB. ['€NbMIHTH € HEOJAMIHHUMH KOMIIOHEHTaMH
eKOCHCTEeM 1 HEepiAKO  BHCTYHAalOTh B poii
cTabinmi3yo4oro Qakropa 3aBASKH CBOEMY BIUIMBY Ha
JMHAMIKY YMCEIBHOCTI MOMYJISLiN K TPOMDKHUX, TaK
1 0CTaTOYHUX Xa34iB [9].

3HayHa YacTHHA TEJIbMIHTIB 3aBEpIIye CBid
PO3BHUTOK B NTaxax, sKi B AKOCTI Xap4OBUX 00 €KTIB
BUKOPUCTOBYIOTH NIPOMDKHHX Xa3siB — 0e3XxpeOeTHHX.
Came Takoro rpymoro € KypomoniOHi, ki BilirparoTh
BaXXJIUBY POJb B IHPKYJIAIIl TEIBMIHTIB B Ha3eMHHX
€KOCUCTEMAX.

HesBakaroun Ha BENUKY KUTBKICTh ITOBIJIOMJICHbD
II0JI0 TENBMIHTIB Kype, 3aJMIIAEThCsl HEAOCTaTHBO
JOCITIJDKEHNM TX apea MOLIMPEHHs Ta BUJOBUH CKiIal
Ha [liBani Ykpainu [23].

OTtxe, BceOiYHEe BMBUCHHS TEIBMIHTIB KypeHd y
(¢opmyBaHHI  OiomeHO3y MOTpedye HOCHIIHKEHHS
Mapa3uTo-Xa3sAiHHUX BIJHOCHH, a TaKOX IOIIYKY
HOBHX METOJIB JIAOOPaTOPHOT TiarHOCTHKH.

Meta poboth - HOCIiIKEHHS
nomamnix kypeit Gallus gallus domesticus.

Marepian Ta MeTOIM J0CTiKEHHSI

MarepianioM juisi 1i€i pobOTH CiTyryBanu BiacHi
300pH TENBMIHTIB, OTPUMaHi BiJ I'eJIbMiHTOJOTIYHUX
po3tuHiB nomamHix Kypei - Gallus gallus domesticus
(Linnaeus, 1758), sixi Hanexats 10 psany Kypomomi6Hi
(Galliformes). Bchoro  MeToOM  HEMOBHOTO
TeNBMIHTONIOTIYHOTO po3TuHY [11] Oyno mocmimkeHO
30 exzemmmpipiB  mraxiB  pagxy  KypomomiGHi
(Galliformes). Binbina yactuHa marepiany 3i0paHa B
BECHSIHO-IITHIN miepion y 2017-2018 pokax. Bumoy
MPUHAIEKHICTh NTAaxXiB BU3HAYAIM 33 CHELiaIbHUMHU
Bu3HAuYHUKamu [12]. 3HalimeHux napasuTiB QikcyBaau
4% dopmaniHoM i3 mojanbiuM 30epiranusam y 70%
cnupti. [locTiifHi mTpemapaty BHUTOTOBISUIM  3a
cTaHmapTHUMH  MeTtomukamu  [13].  dapOysanu
Mapa3uTiB KapMIiHOM, IMICJs YOro 3HCBOIHIOBAIU Y
cepii CIUPTIB 3pOCTar0U0l KOHIICHTPAIIIT Ta 3aKITF0YaIn
y KaHaJICbKUH Ganp3aM. [MTapasuronoriuyna
TEPMIHOJIOTiSI BUKOPHCTOBYBajach 3rigHo 3 [14]. Jns
aHai3y  3apaXeHOCTI  BUKOPHUCTOBYBAM  TaKWi
Mapa3UTOJIOTIYHUH 1HJEKC, K eKCTEHCHBHICTh iHBa3il
— MPOLCHT Xa3sliB, 3apaxkeHux rejapmintamu (P, %).

Pe3yabTaTn 10ciaigxeHb Ta ix 00ropopeHHst

3a pe3yabTaTaMu Mapa3suTOJIOTIYHUX JOCHIIKECHb
BCTAHOBJICHO 3HAYHE IOMIMPEHHS TEIBMIHTIB cepen
nTaxiB psagy Kypomoniori Oxecbkoi obmacri.

reJIbMIHTIB

HaBenemo cucTeMaTHMYHHMA OIJISJ BHUSBIICHHMX
reJIbMIHTIB NTaxiB, AKi HajexaTh 10 psny KypornonioHi
(Galliformes).

Pomuna  Hymenolepididae
Railliet et Henry, 1909

Pix Echinolepis Magalhaes, 1898

Echinolepis carioca (Magalhaes, 1898) Spassky
et Spasskaja, 1954

Xassin: momamrsi Kkypu ta imgnaku (Gallus gallus
dom. ta Meleagris gallopavo).

JlokaJizanisi: TOHKHI KUIIKIBHUK.

Micue 3Haxom:keHHs: cMT. Bennka MuxaiiniBka,
Onecbka 001aCTh.

Ponuna Heterakidae Railliet et Henry, 1912

Pix Heterakis Scharank, 1790

Heterakis gallinarum Schrank,1788

Xa3sin: jgomariHs Kypka Tta inamuka (Gallus
gallus dom., Meleagris gallopavo).

JlokaJizanisi: cina KMIIKa.

Micue 3HaxomkeHHs: cMT. Bennka MuxaiiniBka,
Onecbka 001acTh

Poauna Ascariididae Travassos, 1919

Pin Ascaridia Dujardin, 1845

Ascaridia galli Schrank, 1788

Xassin: nomamss kypka (Gallus gallus dom.)

JlokaJjizanisi: TOHKAM KUIIKIBHUK

Micue 3Haxo:keHHs: cMT. Bennka MuxaiiniBka,
Oneckka 001aCTh

Poauna Davaineidae Braun 1900

Pinx Raillietina Fuhrman, 1920

Raillietina echinobothrida, Megnin, 1880

Xa3zsin: nomamns kypka (Gallus gallus dom.)

Jlokagi3anisi: TOHKHI KHMIIKIBHUK.

Micue 3HaxomkeHHs: cMT. Bennka MuxaiiniBka,
Onecbka 001aCTh

Poauna Davaineidae Braun, 1900

Pin Davainea Blanchard, 1891

Davainea proglottina, Davaine, 1860

Xassin: nomamas kypka (Gallus gallus dom.).

JlokaJjizanisi: TOHKHM KUIIKIBHUK.

Micue 3HaxomkeHHs: cMT. Bennka MuxaiiiiBka,
Onecbka 00J1aCTh.

AHali3 OTPUMAHOTO MaTepiany MOKa3aB CEPEIHIO
3arailbHy 3apakeHICTh TEIbMIHTAMH KypOTOMiOHIX
nraxiB (56,6 %, 17 i3 30 mocmimpKeHHX TTaXiB)
(Tabn.1).

(Ariola,1899)

Ta6nums 1
EKCTEHCHUBHICTB 3APAJKKEHOCTI GALLUS GALLUS DOMESTICUS
KitbKicTh OrIsIHYTHX 0COOMH KinekicTb 3apaskeHIX 0COOMH %
Bun niraxa
0 3 ? 3 ? 3
Gallus gallus domesticus 23 7 15 2 65,2 28,5
Beroro 30 17 566
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Sk BupHO 3 pgaHMX TaOuMui 1 €KCTEHCHUBHICTH
3apaKEHOCTI CaMIiB Ta CaMOK ayke pi3Hmiace. Tak
3apakeHICTh CaMOK CTaHOBHIIA 65,2%, TOJI K CaMIIiB
— 28,5 %.

Cratp xazdiHa, O ABJsI€e COOOIO MEBHI aHATOMO-
(hizionoriyHi 0COOIMBOCTI OpraHi3My CaMIliB Ta CaMOK,
BOUEBH/Ib, B TIEBHIH Mipi TakoX BIUIMBaE Ha
3apakeHHICTh NTAXiB reIbMiHTAMU.

Kpim mporo, craTth xa3sina, MaOyTh, MOKE MaTd

BIIMIHHOCTI B CIIOCO01 KUTTS Ta, BIAMOBIIHO, Y CKJIaJi
TKi, a TaKOXX y 3B’SI3Ky 3 PI3HOIO POJUIIO CaMILiB Ta
CaMOK y HACH/DKYBaHHI Ta BUT'OJJOBYBaHHI NTAIICHSIT.
Beboro Oyno mocnmimkeHo 30 ocoOuH mTaxis.
IlectomamMu  BUSBWIMCH  JICHIO  CKCTCHCHUBHIIIE
3apaxkeni camku (10, a6o 90,9 %), ik camui (1, abo
9,1 %) (Tabn. 2). Hemaronu gacrime mapasuTyoTh y
caMok (5, abo 83,3 %), Hix y cammis (1, abo 16,3 % ).

HETIpSIMUA ~ BIUTMB ~Ha  redbMiHTOdayHy — depes
Tabmuus 2
EKCTEHCHUBHICTbD 3APAKEHOCTI GALLUS GALLUS DOMESTICUS HECTOJAMM
KinpkicTs 3apaxkeHHX 0COOMH %
Bup nraxa
? ) ? 3

Gallus gallus domesticus,

Linnaeus,1758 10 ! %09 91

Bcerworo 11 64,7

B pesymeraTi mociimkeHHs OyIO BCTaHOBICHO,
IO CaMKH, 3apakeHHI HemaTomamu, ckiamu — 90,9 %,

a cammi — 9,1 %. TakuM YHHOM, CKCTEHCHUBHICTBH
3apakeHHsI Y CaMOK BHIIa, HiXK y cammiB (Tabui. 3).

Tabmuis 3
EKCTEHCUBHICTB 3APAXKEHOCTI GALLUS GALLUS DOMESTICUS HEMATOJAMHU
KibKicTh 3apaskeHIX 0COOHH %
Bu nraxa
? 3 ? 3
Gallus gallus domesticus,
Linnaeus,1758 5 1 833 166
Bceroro 6 35,29

Jominyrodoro y mapasurodayHi € gayHa IecTox
(uectromu — 64,7 %, wnemaromm - 35,29 %).
JloMiHyBaHHSI YITKO CHOCTEpIra€TbCcs HE TUIBKH Y
pI3HOMaHITTI BHMIIB 1ECTOA, Y TMOpPIBHAHHI 3
HEeMaTo/aMH, ajie MPOSBISIETCS 1 B E€KCTCHCHBHOCTI
iHBa3il 1IMMHM Tapa3uTaMu. SIKIIO EeKCTEHCHUBHICTh
iHBa3ii necromamu ckiaagae 64,7 %, To y HeMaTox I
udpa gocsrae 35,29 %.

TakuM 4MHOM, HaHOLIBII CyTTEBA Pi3HMI Oyna
BUSIBIICHA Yy 3apaXXeHHI IEeCTOJaMH IITaxiB, MIO

BITHOCATHCS OO pi3HHUX cTarell. CaMKH BUSBHIIHCS

CUIIBHIIIE 3apakeHUMH, HDK camii. AHaJIOTidHi
pe3yabTatd  Oyad  BHSBICHI  NpU  3apayKeHHI
HEMAaTOJaMHU.

B xomi mocmimkeHHs OyJIO BHSABICHO S5 BHIIB
reJbpMIHTIB, sKi BigHOCATBHCs g0 Tuiy Plathelmintes,
(Cestoda, Nematoda), 4 pomun (Hymenolepididae,
Davaineidae, Heterakidae, Ascariididae) ta 5 poxis
(Echinolepis, Raillietina, Davainea, Heterakis,
Ascaridia).
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Puc. 2. Buoosuii cknaod eenvminmis y Gallus gallus domesticus

Haii6inem  mpeacraBneni  y  Gallus  gallus
domesticus 6yau Raillietina echinobothrida — 40% rta
Ascaridia galli — 35% . Bucoka ekCTeHCHBHICTb iHBa3i1
XapakTepHa JUIs FOCII0IapCTB 31 IUTBHUM YTPHUMaHHAM
OTHIl HA OJUHMIIO IUIOIII BHTYJY, 32 BiJCYTHOCTI
3MiHM BUTYJIIB Ta HEIIOBHOIIIHHOMY T'O/{yBaHHi.

Cepen BusBICHHMX BHIIB mapa3utiB 60% €
OloreTbMIHHTAMH, PO3BHTOK SKHX BiIOyBaeThcs 3
Y4acTI0 TMPOMDKHHX abo TMapaTeHIYHUX Xa3siB —

0e3xpedeTHIX pizHEX KJIaciB: OIIITOXET,
pakormonmiOHWX, KOMaX, MoOIockiB, a 40% €
reoreibMiHTaMHu.

BucHoBkH

1. Ha 30 ocobunax kypku momaniaboi Gallus
gallus domesticus Oyyno BigMiueHO 5 BHIIB, sKi
HAJIeXKATh J10 2 KJIACiB, 4 pOJUH Ta 5 pOIiB.

2. Haiioinem mnpencraBieni y Gallus gallus
domesticus Oynu Raillietina echinobothrida — 40% Ta
Ascaridia galli — 35% .

3. EKCTEHCHBHICTH 3apa)KCHOCTI TelbMiHTaMHU
cknana 56,6 %. JlomiHylouoio y mapasutodayHi €
(ayna necron (uecromu — 64,7 %, Hemaronu — 35,29
%).

4. Lecromamu Ourem 3apaxkeHi camku (10, abo
90,9 %), mix cami (1, ado 9,1 %). Hemaromu Takox
YacTille Mapa3suTyoTh y caMok (5, a6o 83,3 %), Hik y
camuiB (1, a60 16,3 % ).

Cnucok BUKOPHCTaHOI JiTepaTypu

1. Amnzppuesckas H. 0. I'empmuHaTOdayHA NITHIT
Opnecckoii obnactu / H. 10. Aunpuesckas // Tp. 2-i
Hayd. KoH(. nmapasuronoros YCCP. — Kues, 1956. —
20-22 c.

2. bepexnuit JI. B. TenpmintodayHa Ta
TeJbMIHTOIIGHO3W JIMKMX BOJOIUIABAIOYMX IITaxiB
BiocthepHoro 3anoBimnuka «Ackanis Hosa» imeni @.
E. ®anpu-®deiina, po3pobka 3axomiB OopoThOH Ta
npodimaktukn/ [I. B. bepexunuit // nucepramis Ha
3100yTTS HayKOBOTO CTYIICHS KaHIuIaT
BETepHHAPHUX HAYK. — XapkiB, 1999. — 19

3. Jorear B.A. Buomormdyeckue ocoOEHHOCTH
napasurodaynsl nepenetHsix nrun / B.A. Jlorens //
UzB. Akan. nayk CCCP, 1949 — Cep. 6uoa. 1. — 99-107
c.

4. Jybunmna M. H. [Ilapasuronorudxoe
uccnenosanue nruy / M. H. lyoununa // U3n-8o AH
CCCP, 1955. - 133 c.

5. UVBanoB A. B. bospumioil mNOpakTUKyM IO
30010run Oecrno3BoHOUHEIX / A. B. HMBanos, 10. U.
Honsuckuit, A. A. Ctpenkos. / M. : Beicimas mkoua,
1981. —493 c.

6. Jlucunpina O. WM. Karamor relsMHUHTOB
M03BOHOYHBIX YKpauHbl: Akanrouedasnsi, MoHoreu /
O. U. Jlucunpina, A. U. Mupommnuenko // — K.
Wucturyt 300morum um. U. . HImansraysena, 2008 —
138 c.

7.  OmnpepenuTenb  Napa3uTOB  II03BOHOYHUX
Yepnoro u A3osckoro mopeid. / ITox pen. B. H. I'pese
— K.: HaykoBa nymka, 1975. — 550 c.

8. CrenanoBa H. A. Ilectono3u kypeit miBmHS
Vxpaiam / H. A. CremanoBa // Astopedepar
JicepTalii ... KaH1. BeT. Hayk. — JIpBiB, 2018. — 24 c.

9. ®ecenko I. B. AHOTOBaHHH CHHCOK
YKpaiHChKUX HAYKOBHUX HA3B NTaXiB (hayHH YKpainu (3
XapakTepucTukor cratycy BuaiB) / I'. B. ®ecenko, A.
A. bokoreii. — Kuis-JIsBiB : Pomycllomnirpad, 2007. —
112 c.

10.  Lawal J. R. Survey and prevalence of gastro-
intestinal cestodes in village chickens (Gallus gallus
domesticus) slaughtered in gombe metropolis poultry
dressing slabs /J. R. Lawal, I. U. Hambali, S. M. Jajere,
A. M. Bello, A.A. Biu // International journal of
livestock research. — 2015. — p. 28

11.  Vasileva G. P. Hymenolepidid cestodes from
grebes in Ukraine: the genus Confluria / G. P. Vasileva,
V. V. Kornyushin, T. Genov // BecTHuk 3001001, —
2001. - V.35, Ne 6. —p. 1-31

12.  Parasitology meets ecology on its own terms:
Margolis et al. revisited / Bush A. O., Lafferty K. D.,
Lotz J. M., Shostak A. W. // J. Parasitol. —1997. — Vol.
83, N 4. —P. 5759 583.



[ |

20 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10 (50), 2019 EESIL

BETEPUHAPHDbIE HAYKU

Gryazneva Tatiana Nicolaevna

doctor of biological sciences, professor of the department of microbiology,
FGBEU IN MGAVM&B - MVA named after K.I.Skryabin

Shlionskiy Vadim Yurievich

graduate student of the department of microbiology

FGBEU IN MGAVM&B - MVA named after K.I.Skryabin

EVALUATION OF THE PROSPECTS OF APPLICATION OF PHOTOSENSIBILIZERS AS
BACTERICIDAL DRUGS IN INDUSTRIAL POULTRY

I'pasneea Tamvana Hukonaesna

O00KmMop buono2uyecKux Hayx, npogeccop Kagheopvl Mukpobuoocui,
@I'FOY BO MI'ABMub - MBA um.K.U.Cxpsabuna

HInénckuii Baoum KOpvesuu

acnupanm Kageopvl MuKpobuono2uu,

@I'FOY BO MI'ABMub - MBA um.K.U.Cxpsouna

OIIEHKA INIEPCIHEKTUBHOCTHU ITPUMEHEHUS ®OTOCEHCUBUJIN3ATOPOB B
KAYECTBE BAKTEPUIIUJHBIX ITPEITAPATOB B ITIPOMBIIIVIEHHOM IITUIHEBO/ICTBE

Summary. The aim of the work was to determine the presence of antimicrobial activity in photosensitizers
with a further determination of the effectiveness of the use of photosensitizers as a prophylactic drug for
commercial animals.

In the theoretical part, a definition of photosensitizers was given with a description of the reactions that they
enter into biological systems, the goal of the work and tasks was formulated.

In the practical part, experiments were conducted to determine the presence of antimicrobial activity in
photosensitizers, followed by determination of the resistance of various cultures of microorganisms to
photosensitizers, and in vivo experiments were conducted to determine the effectiveness of the use of
photosensitizers drug for poultry.

Conclusions were drawn on the effect of photosensitizers on sanitary-indicative microorganisms and the
causative agent of bird salmonellosis, the preventive efficacy of Photoditazine was determined in order to maintain
the well-being of the broiler chickens and to obtain high-quality and safe poultry products.

AnHotauus. llenpto paboThl OBUIO ONpEAETUTh HaMHUWE Yy (HOTOCEHCHOMIN3aTOPOB AHTUMHUKPOOHOM
AKTHUBHOCTHU C ﬂaﬂLHeﬁHlHM OIpCACIICHUECM 3(1)(1)€KTI/IBHOCTI/I NIPUMCHCHUSA (I)OTOC€HCI/I6I/IJ'II/I321TOPOB B KAa4€CTBEC
HpO(i)I/IHaKTI/I‘{eCKOFO npenapara Al IPOMBICJIOBBIX JKUBOTHBIX.

B TeOpeTH‘IeCKOﬁ yacTu OBLIO JAaHO OHpPEACIICHUC (I)OTOC€HCI/I6I/IJ'II/ISaTOpOB C OIIMCaHUEM peaKunﬁ, B
KOTOpPbIC OHU BCTYNAIOT B OMOJIOTMYECKUX CUCTEMaAX, OblL1a C(bOpMy.l'IPIpOBaHa ecib pa6OTBI H 3aga4HU.

B HpaKTH‘{eCKOﬁ 4acTH OBLIU MPOBCACHBI OIIBITHI C LEJIbIO OIIPEACICHUS HAJIUINA Y (I)OTOC€HCI/I6I/IJ'II/ISaTOpOB
aHTI/IMI/IKp06HOI71 AKTUBHOCTH C TIOCIICAYIHOHNIMM  BBIACHCHUEM  PE3UCTCHTHOCTHU  PA3JMYHBIX  KYJIbTYP
MHKPOOPTaHU3MOB K (OTOCEHCHOMIM3aTOpaM, a TakKe OBLTH MTPOBEACHBI OMBITHI iN VIVO C HETbi0 ONpeIeicHre
3¢ GEKTUBHOCTH NPUMEHEHHUS (POTOCCHCHOMIN3aTOPOB B KadecTBE NPO(PUIAKTHYECKOrO Tpemapara Jyis
IIPOMBICJIOBBIX JKMBOTHBIX.

beun CACJIaHbI BBIBO/IbI 1o BIIMAHUIO (I)OTOCCHCI/I6I/IHI/133TOPOB Ha CaHUTAPHO-IIOKA3aTCIbHbBIC
MHUKPOOPTraHU3Mbl W BO30YAMTENI CalbMOHEIUIe3a ITHUIl, OmpenesieHa mnpoduiaakTudeckas 3()(HEKTHBHOCTH
q)OTOILI/ITEBI/IHa B IICJIAX TOAJACPIKAHU A 6narononyq1/m IIOroJIOBbiA HLIHHﬂT-6pOﬁHepOB 1 NOJTyUCHUSA KauyeCTBECHHOM
1 0€30MacHOW MPOIYKIIMH NTHIICBOJICTBA.

Key words: photosensitizers, photodynamic effect, bacterial contamination, bactericidal activity.

Krouegoie gomocencudbunuzamopsl,  pomoounamuveckuii  ¢gexm,  baxmepuanvHas
0bcemMeHeHHOCMb, DaKMEPUYUOHAST AKMUBHOCHD.

cnosa:

AkTyanbHOCcTh. B Hacrosmee BpemMs B HauOONBIIMI HHTEpEC NPEACTABISIIOT T€ pPEaKIUH,

BETEpUHAPHON XUPYPruUU I JICUEHUS] OHKOJIOTHM
UCTIONB3YIOT MeTox  (hOTOAMHAMHUYECKOW Teparmuu
(®AT). JanHBI METOJ OCHOBAH Ha B3aNMOJCHCTBHUH C
MeMOpaHO# KJIETOK MOJIEKYJ (POTOCEHCHOMIIN3aTOPOB.

@DOTOCCHCHOMIN3ATOPBI -  3TO  BEIIECTBa,
CIOCOOHBIE TIepeJaBaTh JHEPrHI0 CBETa JAPYTUM
BEIIECTBAM, TEM  CaMbIM  3alycKas  [EeMouKy

(1)PI3I/I‘ICCKO'XI/IMI/I‘IGCKI/IX noponeccoB, M3 KOTOPBIX

KOTOpbIEe MPHUBOIAT K 0Opa3oBaHUIO CBOOOJHBIX
paauMKaIoB ¥ aKTHBHBIX (popm kuciopoaa. K mpumepy,
BO30Y)KJIEHHBI CEHCHOMIU3aTOp MOXKET OTIEIUTh
aTOM BOAOpO/Aa OT MOJeKydsl Oenka. bemkoBas
MOJIEKyJla TIpeBpaIlaeTcs B PaguKall, U HAauYMHAETCS
LIETIOYKAa OKUCIHUTENbHBIX peakuuid. Cama Moekylna
(dotoceHcHMOMNIM3aTopa B IpoOIECCEe pEaKIWHh He
HU3MEHSIETCA, OHa TNepeNacT KHUCIOpOAY BOIOPOJ,
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OT/EJICHHBIH OT OETKOBOM MOJIEKYJIbI, U BO3BPAILACTCS
B HMCXOJHOE COCTOSHHME, TOTOBas  HOIJIOTHTh
oyepeHyIo Mopuuio ceera. YTo KacaeTcsi KUCI0poa,
TO OH B pe3yJIbTaTe MPEBPAILACTCsl B OYSHb aKTHBHBIN
aHMOH-pajuKall, cynepokcun. Eciau  TpuruierHas
MOJIEKyJla CEHCHOMIN3aTOpa HANPSIMYIO CTAJIKUBACTCS
C MOJEKYJIOH KHCJIOpPOJa, TO KHCIOpOX OTOHMpaeT y
CCHCHOMIM3aTOpa D3HEPTHI0 M CaM MEPEXOAWT B
BO30yXIeHHOE cocTOstHME. Kucimopox B CHHITIETHOM
BO30YKIIEHHOM COCTOSIHUHM, KaK M CYIEPOKCHI,
YpEe3BBIYAfHO AaKTHUBEH: 00€ 3TH BBICOKOAKTHBHBIC
YacTHIBl ~ OYEHb  IOABIKHBI M SIBISTFOTCS
YHUBEPCAJIbHBIMU OKUCIUTEISIMH.

OOmuit MexaHU3M peaklnii, B KOTOPHIE BCTYIAIOT
(oToceHcnOMNIM3aTOpsl B OMOJIOTMYECKHX CHUCTEMaX,
npencraeneH ypaBHenusimu (1.) — (4.):

1.C+hv—*C

2.*C+RH — *CH + R*

3. *CH +0% — C + HO?*

4. R* + 0? > RO**

Ha mepBom starme (1) Monrekyna ceHcHOMIU3aTOpa
C mop nelicTBHEM CBETa MEPEXOAUT B BO3OYKAEHHYIO
dopmy *C. Tlocmemsss pearupyer ¢ cyOcTpatom
KJIEeTKH, JaBas JBa pagukana (2). I'mapupoBaHHas
dhopma cencubmnmzaropa (3) OKUCIAETCS KHCIOPOIOM
BO3JlyXa B MCXOJHYIO CTPYKTypy. Pamukan cybGcrpara
R* MoxeT OKHCIATH JUOO Mpyrue CyocTpathl, OO
MPUCOEUHATL  KUCIIOPOA, 00pa3ysl HepeKHCHBIE
paauxans RO**(4).

CornacHo gaHHbIM U3 ctathu bonnapenko B.M.,
KonoBanosa I'.H., Huxonaesa E.B. u coastopos
«OPdext (hOoTOIMHAMHYECKOTO BO3JCHCTBUA
METAJUIOKOMIUICKCOB TPOW3BOJIHBIX XJopuHa E6 Ha
YCIOBHO-TIATOTE€HHBIE OAaKTEpUH C WCIIOIb30BAHHEM
CBEPXBSIPKUX CBETOAMO/IOB XOJIOAHOTO OEJIOro CBETay,
onyosimkoBaHHoi# B 2008 roxy, poroceHcudbmuiamnzaTop
MOTyT 00J1a1aTh OAKTEPUIIMIHBIMU CBOMCTBAMHU.

Ha ocHoBanuu cBoiicTB (hOTOCEHCHOMIN3ATOPOB

pearupoBath ¢  OenmkamMu U 00Opa30OBBIBATH
BBICOKOAKTHBHBIE  OKHCIHMTENM  OBLIM  C/IENaHbl
NPEIIONOKEHNAS. O BO3MOXKHOCTH —HCIOJIB30BAHHUS
(hoTOCEeHCHOMIH3aTOPOB, KakK OaKTepHUIUIHBIX
npenaparoB, W ObUIM NPOBEICHBI HCCICIOBAHUS IO
BBISIBJICHUIO AHTUMHUKPOOHOMN AKTHBHOCTH
(oTOCEHCHOMITH3aTOPOB Ha npuMepe

(hoToceHcnOMIM3aTOpa BTOPOT0 IMOKOJIECHHS HA OCHOBE
XJIOPUHOB- «DOTOAUTAZUHAY.

Heanb u 3agauu. [lensio naHHON pabOTHI ABISETCS
ompejieieHne Hanudus Yy  (POTOCEHCHOMIN3aTOPOB
AQHTHUMUKPOOHOI aKTHBHOCTH H OTPE/ICICHNE BIUSIHUSL
«DoronuTasMHAa» Ha CYTOYHBIE TPUPOCTHI MAaCCHI
IBITUIAT OPOHIepoB ¢ 9 CyTOK XU3HH | 10 yoos Ha 30-
ble CYTKH JKH3HH IIPH €XECYTOYHOM BbIITAUBaHUHU
npernapara B akTHBHOH (opMe OJHOHM rpymme U B
HEaKTUBHOW (opMe Ipyroil rpymnme u JaIbHEHIINM
AQHAJIM30M  TYMIEK  MOJONBITHBIX  LBIIUIAT B
OEH3U/IMHOBOM TECTE Ha aKTUBHOCTH ITIEPOKCHA3HI U B
0aKTEePHOIOTHYECKUX HCCIICAOBAaHMIX Ha OOIIyIO
MUKpPOOHYI0O ~ OOCEMEHEHHOCTh CO  CpPaBHEHHEM
MOJTYYECHHBIX TaHHBIX C aHAJIOTHYHBIMH ITOKa3aTeNIMHU
y TpyMNIbl, MOJy4YaBUIeH aHTHOMOTHK IIMPOKOTO
CHeKTpa B NPOPHUIAKTHYECKOW JO3UPOBKE, U Y

KOHTPOJILHOHM TPYNIbI, HE MNOJy4YaBIIeH Kakue-mudo

Ipenaparsl.
Jns sTOro OBUIM  IOCTABJICHBI  CIIEIYIOIINE
3aJa4yn:
1) BoisiBUTH Hajau4yue QHTUMHKPOOHOU
AKTHBHOCTH y JICUCTBYIOIIETO BEILECTBA
¢dorocencubmmmzaropa «PoromuTazmHA), XIOpUHA

E6, 1 onpenenuts ero MUHUMAIbHYIO MOJABIIIONIYIO
KOHLICHTPALHIO Il My3eHHbIX ITaMMoB Enterococcus
faecalis, Staphylococcus aureus, Salmonella enteritidis.

2) V3MepuTh CyTOYHBIC NPHPOCTHI MACCHI Teia
LBIUIT OpoiiiepoB ¢ 9 CyTOK XU3HU H 10 yoos Ha 30-
bl€ CYTKH J)KU3HH B YETHIPEX IMOAONBITHBIX IPyMNax:

- B TIpymnme, IOJy4aBUIeH aKTHBHUPOBAHHBIN
«DoToanTazURY;

- B TpyNIe, TMoJy4aBlIed HEaKTHBUPOBAHHBIH
«DoToanTaZURY;

- B IpyIIIeE, MOJyYaBIIel aHTHOMOTHK IIMPOKOTO
CIIEKTpa JeHCTBYS;

- B KOHTPOJIbHOH TpyTIIe.

3) Ilpoanamm3mpoBaTh TYHNIKH MBIUIAT U3
MIOJIONBITHBIX TPYNI Ha AaKTUBHOCTH II€POKCHIA3bI
METO/IOM OEH3HIMHOBOTO TECTA.

4) Onpenenurtsb 0011yI0 MUKpPOOHYIO
O6C€MeHeHHOCTL TYHCK OBIIAT W3 MNTOAOIBITHBIX
rpynn MetoaoM nojaciera KMA®AHM.

5) CpaBHUTH MOJTy4EHHBIE PE3yJIbTaThl U CIENATh
BBIBOJIBI 00 3¢ peKTUBHOCTH IPUMEHEHUS
(oToceHCHOMIN3aTOPOB Kak OaKTepUIIMIHBIX
MIpenapaToB W MPEIUIOKUTh Hambonee 3((eKTHBHBIC
METOAMKH UX IPUMEHEHUSI.

Marepuansl M Meroabl. MccienoBarenbckas
paboTa BHIIONHSTACK HAa Kadeape MHKpOOHOIOTHU
oI'bO0Y BO MI'ABMub-MBA wumenn K.M.
CkpsbuHa. MaTepuanoM Ui HUCCIEIOBAHMUS CITYKUT

UCIBITYEMbII npemnapar «DoToauTAZUHN-
JUMETHITIIOKAMUHOBAsI COJIb XJIOpUHA E6,
¢doToceHCHOMIM3aTOp  BTOPOTO  IMOKOJEHHSA, 3TO
BOZIOPACTBOPUMBIE ITPOU3BOJIHBIE xJjopodusuia

MPEJIOKEHHBIE K UCMOJIb30BAHUIO JIJISI MEAUIIMHCKUX
menedl. JlaHHBIN mpemapar oOnagaeT CcHoCcOOHOCTHIO
MOTJIOIIATh CBET B BHUAMMOM 00JacTH, pe3yiIbTaTOM
4ero sBISICTCA ero (POTOAKTUBAIUS H IOCIEIyFOIIas
penakcanysi Bo30YXIEHHOTO COCTOSHHS C IEPEHOCOM
SHEPrHU Ha PACTBOPEHHBIN B TKAHAX MOJCKYISIPHBIN
KHCJIOpPOA ® opraHmdeckue cyoctparel. [locme
BBEJICHUS TIpernapar MomnajaeT B TeUeHb, a 3aTeM B
KpPOBb, TOCJIC YeTO OH MepepacipenesseTcss B OpraHbl
M TKaHM  OKMBOTHBIX. «®DoroguTasuHy  OBUI
aKTUBHPOBAH Ja3epoM MomHocTeio 0,8 BT ¢ mammHOM
BOJIHBI 662 HM.

UccnenoBatensckas pabota mpoBogwiach B
COOTBETCTBUM  CO  CJeaylouled  HOpMaTHBHOM
JIOKyMEHTaLueH:

- TOCT P UCO 20776-1-2010 «Knnauueckue
nabopaTOpHBIC HCCIECNOBAaHUS W JIUATHOCTUYECKHE
TECT-CHCTEMEI iN Vitroy, CIoap30Bacs AJIs OMBITOB in
Vitro 1o ompezeneHNI0 aHTUMUKPOOHOH aKTHBHOCTH
«@DoToauTa3uHA» U €r0 MUHUMAJIBHOM IT0IaBJISIOmCH
KOHIIEHTPAIINH;

- TOCT P 50396.0-92 «Msco NTHIIBI,
CyOmnponyKThl W TOoxyhabpuKaThl NTHYBH. MeToabl
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otbopa npo0d W MOATOTOBKA K MHUKPOOHMOIOTHUECKUM
uccienoBanusim» U 'OCT 31468-2012 «Msco ITHIIBL,
CyOnponyKThl U TONyhaOpuKaThl W3 Msca MTHUIIBL.
Merto BBISBICHHS CaIbMOHEIUT» HCIIONIb30BAINCH IS
otOopa mpo0 W TPOBEICHHUS OAKTEPHOIOTHYCCKIX

WCCIEIOBAaHUM B OMNBITE€ TIO0  OMNpEAETICHHUIO
MUHUMaJIbHOW  KoHIeHTpammu  «DotoaurazwHay,
HEOOXOOMMON I CaHalMd  ITHUIEBOJYECKOM

npoayKIuu oT 6akTepuii poma Salmonella;

- T'OCT 31470-2012 «Msico MITHUIIBI,
CyOnponyKTHl M TONXyhaOpuKaTel W3 Msca IITHIBL.
MeTonbl OPraHOJENTHISCKUX H (DU3HKO-XUMHUYECKHX
UCCJIEJIOBAaHMI» HCIOJNB30BAICS MPU  ITOCTAHOBKE
OEH3UIMHOBOTO TECTA Ha aKTUBHOCTB IIEPOKCHIA3bI;

- TOCT 10444.15-94 «IIponykTsl MUILEBHIE.
Mertoapl OmpeaeneHus KOJIMYeCTBA Me30(HIbHBIX
a’pOOHBIX u (aKyIbTaTHBHO-aHA3POOHBIX
MHKPOOPTaHU3MOB) u CanllnH2.3.2.1078-01
«urueHndeckue  TpeOoBaHMA ~ O€30MACHOCTH U
NHIIEBOM  IEHHOCTH  IHIUEBBIX  MPOIYKTOB»
MCIIOJIB30BAITUCH IS ONpeeIeH s 001ei MUKpOOHOH
00CEMEHEHHOCTH HCCICAYEeMbIX 00pa3loB W OLECHKH
Pe3yIbTaTOB JAHHBIX HCCIICIOBAHUA.

A TaKke BBIOOp NHUTATEJBHBIX Cpen Ui
TMOATBEPIKIACHU A BI/IL[OBOﬁ MMPUHAAJICIKHOCTHU
IOIONBITHBIX KyJbTYyp MUKPOOPTaHU3MOB
Enterococcus  faecalis,  Staphylococcus  aureus,

Salmonella enteritidis wu Salmonella gallinarum
OCHOBBIBAJICSI ~ Ha  CJIEOYIONIMX  HOPMATHUBHBIX
nokymeHnTtax: 'OCT 28566-90 «IIpoayKTbl NHUIIEBBIE.
MeTon BBISBICHHS W OIPENCNCHUS KOJIHYeCTBa

SHTepOKOKKOB», ['OCT 31746-2012 «IIpomyKTsI
nMIIeBble. MeTOonbl BBISBICHUS M ONPEACICHUS
KOJIMYECTBA KOAarya3omol0XUTEIbHBIX
crapuokokkoB u Staphylococcus aureus» u MY
4.2.2723-10 «JIaboparopHas JUarHOCTHKA
CaIbMOHEJJIE30B, OOHApYXKEHHE  CaJbMOHET B

MUIIEBBIX TPOAYKTaX M OOBEKTaX OKpYXKaromei
CpeIs» COOTBETCTBEHHO.

Jlis  BBISBIEHHE AHTUMHUKPOOHOM aKTHMBHOCTH
JlelcTByIoIero BeuiecTBa «DoToAnTa3MHA», XJIOPHHA
E6, c onpenenenriemM ero MUHMMAIbHOM 1MO1aBIISIOLLEH
KOHUEHTPALMU HCIOIb30BAINCH MOCIEA0BATENbHbBIE
JIECSITUKpATHBIE pa3BeICHUs AEMCTBYIOLIETO BEIIECTBA
JIAaHHOTO Tpenapara, xjopuHa E6, B KOHIEHTpauusx
ero ot 1 mr go 1x10® mr B 0,5 miL. Hnst onpenenenus
MHUHUMAJIbHOM TOJABJSIONIEH KOHIIEHTPALMHU ISt
GakTepuit BHJIOB Enterococcus faecalis,
Staphylococcus aureus u Salmonella enteritidis
HCIIONIB30BAIMCh My3eHHBIE MmTaMMBl. V3 mpoOHpoK,
COJIEPKAIINX TMOCEBBl ¢ MY3€WHBIMH IITaMMaMH Ha
MOy XXHUJIKOM arapm3oBaHHON cpene, OBIIM CAeTaHbI
MOCEeBbl HA IUIOTHBIE MUTATelIbHblE Cpedbl ¢
T epeHIHaATbHO-TUATHOCTHICCKUME ~ CBOHCTBaMU
JUIsl Kaxknoro mramma: Ha arap Crnaneu-baptnu s
mramma Enterococcus faecalis, na arap baiipaa-
[apxkepa qust mramma Staphylococcus aureus u Ha arap
Pambax gns  mramma  Salmonella  enteritidis
COOTBETCTBEHHO. Uepe3 CyTKHM KyJIbTHBHPOBAaHHUS B
TepMmocTate npu 37°C BeIpOCIINE HA JAaHHBIX IIOTHBIX
cpenax KOJIOHUH OBLIM MPOCMOTPEHB! Ha MPOSBICHUE
THUTTAIHBIX (hepMeHTaTHBHBIX CBOWCTB IS

COOTBETCTBYIOIINX BHJOB MHUKPOOPIaHU3MOB W Ha
TOMOT'€HHOCTh BBIPOCIINX KOJIOHUH JUIst
MOJTBEPKACHHUST YHCTOTHI IOJAOMBITHBIX  KYJBTYP.
[ocie mepevncIeHHbIX ONBITOB ISl TOATBEPIKICHUS
BUJIOBOM NPUHAUIKHOCTH OBLT  CAENaH I0CeB
KOJIOHMH C IUIOTHBIX IUTATENBHBIX CPEA B MSCO-
MIENTOHHEIH OymeoH. IIpoOUpKH ¢ TaHHBIMH ITOCEBaMHU
MHKpPOOPTaHU3MOB KaKAOTO BHAA MHKYOHPOBAIHCH B
TedeHue cyTok mpu 37°C s MOIMY4eHHS CYyTOYHOU
KyJIBTYPaJIbHOHN CYCTICH3UH [UIS JabHEHIINX OIBITOB.
[TomydeHHbIe CyTOYHBIE KYNbTYpaldbHBIE CYCHEH3UH
MHKpPOOPTaHU3MOB KaXXJOr0 BHAa OBUIN JOBEACHBI 10
0,5 cragmapra  Mak®apnaHga — CTEpHIbHBIM
(U3HOJIOTHYECKUM ~ PacTBOPOM UM J00aBJIEHBl K
MIPeABapUTEIHHO Pa3BEACHHBIM B KOHLICHTpAUIX | Mr
no 1x10® mr B 0,5 mn pacteopam xnopuna E6 u3
paccuera 0,5 mu cycnensuu, coorBercTBylOmei 0,5
cranaaptry Mak®apnanaa, k 0,5 Ma pacTBopa

mpenapara. [lociae 3TOro  MOIy4eHHBIE CMECH
OaKkTepHaNbHBIX  CYCIICH3MH  MHKPOOPTIaHW3MOB
KaXIOro BHJAa M pacTBOpoB  xiopuHa E6

nHKyOupoBammch B TedeHne cytok mpu 37°C. Ilocne
WHKYyOaIim ~ OTCYTCTBHE  pOCTa  OICHHUBAJIOCH
BU3YalbHO, a TaKX€ U3 MOJYYCHHBIX MOJOMBITHBIX
cMmeceil ObUT cliean pacceB Ha MSCOIENTOHHBIN arap
TUTST TOATBEPKACHUS MIPEATNONIOKECHHUS, 4TO
uccieayeMas KOHIIGHTpaIus pacTBopa xyopuHa E6
NPUBOJIUT K JIN3UCY BETETATUBHBIX ()OPM MOOTBITHBIX
MHUKPOOPTaHU3MOB.

Jnsa onpenencans 3pPeKTHBHOCTH MPUMEHEHHS
«DoromuTazmHa» B KadecTBE MPO(UIAKTHICCKOTO
mpemapara Uis JAOMAITHEH NTHIBI HCIIOIB30BAINCH
OeIUIITa  Opoiiepsl  9-cyTOWHOTO  BO3pacTa B
KOJINYECTBE 12 ocobeir. Jns  ompeneneHUs
s¢dextuBHOCTH mpuMeHeHus «DotoauTasuHay B
KauecTBe  MpoduIakTUYeCKOoro  mpemapara s
JIOMAIHEH# NTHUIBI OH BBIMIAUBAICS TOJIOTBITHBIM
UBIIJISITAM aHAJIOTUYHO METOJIMKE, MPETyCMOTPEHHON
JUIss  BBIMIAMBAaHUs  MNTUIE  AHTUOMOTHUKOB B
OpOQUIAKTHUECKUX ~ LENIAX B IPEANUCAHHOM
(apmakosrorudeckoii mo3uposke 0,2 MII mpemaparta Ha
1 kr maccel Tena. MccnenoBanusi npoBoIuiIuch Ha 4
rpynmnax, no 3 UpIIIeHKa B KaXKJOU:

- 1-9 rpynma moiydana KaxXIblid I€Hb PacTBOP

AHTHOWOTHKA  IIHUPOKOTO CHeKTpa  JICHCTBHSA
«Dypanuney;

- 2-g rpymnma noiyiy4yaja KaKAbl JIeHb PacTBOP
aKTHBUPOBAHHOTO (hoTocencubunmuzaropa
«DOoTOUTA3ZUHY,

- 3-1 rpynma nosiy4yana KaKAbli JIEHb PacTBOP
HEaKTHUBHPOBAHHOTO (dhoToceHcubumM3aTopa
«DPOoTOUTA3UHY;

- 4-5 TpyIIIa HCTIOTH30BAACH JUTST KOHTPOJIS.

OTKOpM BCE€X BBILIENEPEUUCICHHBIX BT
NpoBOAWICA B TedeHHe 21 CyTOK C eXeIHEBHBIM
B3BEIIMBAHUEM I OIPENECIEHUS CPEIHECYTOUYHBIX
MPUPOCTOB MACCHI, MOCIE Yero OBUI MpOBEIeH yOOu
JUIST  TIOIy9eHHs Tpo0d Msca Juid  JaJIbHEHIINX
HUCCIIEIOBAHUM.

JIJ'ISI onpeneneHI/m BIIMAHUSA <<(DOT0)II/ITaBI/IHa>> Ha
CO3peBaHMe Msca ObLI KCIIONB30BAaH OCH3WIMHOBBIN
TCCT HA aKTUBHOCTH nepoxcnnaBH.
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B mpoOupky ObuM HaaMTBI MO 2 MJ MSICHOH

BBITSDKKM OT OJHOW TYIIKM U3 Kaxaol wu3z 4
NOAONBITHBIX TPYNH B CcoOOTHouleHHH 1:4, ObutH
npuwiutel 1o 5  kamenb  0,2%-HOro  pactBopa
OeH3unHa, ToClie Yero Kaxayro mpoly B30odTanu u
nobaBwim 2 kxamm 1%-HOro pactBopa IEpeKHcH
BOJIOPOJA.
Msico cumTany CBEXHM, €CIIM BBITSDKKA IMpHoOpeTana
CHHE-3€JICHBI I[BET, MEPeXOAANINiA B TedeHHe 1-2
MUHYT B Oypo-KopmdHEeBBIi. B »TOoM ciyuae
OCH3MAMHOBBI TECT Ha TEPOKCHAA3y CUHUTAJICS
TMIOJIO’KUTEIBHBIM.

Ecnu BEITSDKKAa He mpuoOperana B TeueHue 1-2
MHHYT CIIEIU(UYECKOTO CHHE-3€JIEHOI0 OKPAIINBAHUS
mbo cpasy MOSIBIIATIOCH Oypo-KopuuHEBOE
OKpalMBaHHe, TO O3TO SBSUIOCH OBl MPU3HAKOM
HECBEXKEro Msica, 3TO O03HA4YaeT, YTO OEH3UJNHOBBIN
TECT Ha IIEPOKCHIa3y - OTPULATEIIBHBIN.

Hnst oTIpeieIeHUs o0meit MHUKPOOHO#
00CEMEHEHHOCTH TYyIIEK LBIIUIAT W3 MOIOMBITHBIX
rpymn  meromom moncueta KMA®DAHM  Opumn
MPUTOTOBIICHBI CEPUIHBIE ECATHKPATHBIC Pa3BEICHUS
U3 B3BECH, ITOJYIEHHOH M3 MsCa UCCIIEyeMbIX TYIICK.
[Tepen moceBoM Kaxkayr NpoOy OCBOOOXKIANH OT
BUIMMOW COEIMHHUTEIIbHOW M JKUPOBOM TKaHW,
MOTPY)KaJIi B COUPT U 00XKUTAIN MOBEPXHOCTh. 3aTeM
HOKHUIIAMH U3 TIIyOMHBI KOKIO0TO 00pa3sia BhIpe3asin
Kycouku pasmepoMm 2,5X1,5X2,5 cM, B3BEMIMBaIU U
NoMelali B CTEPWIBHYIO CTYNKYy U J100aBIIsUA
¢usnonornueckuii pactsop. HoxxHUIIaMu n3Menbuanu
JI0 TIONMYYeHHs KalluIeoOpa3HOW Macchl, B KOTOPOH
UCCIeayeMbIi MaTeprall HaXOIUIICS B COOTHOIICHUH K
obmemy kommuectBy 1x107. IlomydeHHyro B3BECh
oTcTauBagu He MeHee 10 MUHYT, 3aTeM TOTOBWIN PAL
JIECSITUKPATHBIX pPa3BEICHUI.

s atoro B mpobupky ¢ 9 cM® CTEpHIBHOTO
(U3HONOrUYECKOro pacTBopa ObLI0 BHeceHO lcmS3
B3Becu. [Tocie nepemennBanys MOJIy4eHO pa3BeAeHne
1x1072. M3 nosty4eHHOTo pa3Be/IeHus TI0CIE IEPEH0Ca

3

1 cM® B creayronryro IpoGUPKY ¢ (GU3MOIOTHIECKUM
pacTBopoM Tonyuaercs passeaenne 1X10° u .. Jlns
Ka)XJI0TO pa3BeJeHus] Opajiach OTAENbHAs CTepPUIIbHAs
nunerka. I3 BTOporo, TPeTbEro U YETBEPTOrO
JIECATHKPATHOTO pasBelleHusi ObUIo BHeceHO mo lem®
COJEPXKHUMOT0 B CTepuibHblCe damku Ilerpu, mocie
4ero B HUX ObLIM 3a1uThl 12-15 cM® pacnnapieHHoro u
oxmaxneHHoro 1o 45°C - 46°C MIIA. Ilyrem
OCTOPO’KHOTO BpAIIECHUS 4YalleK I10 MOBEPXHOCTH
croma comepxumoe  Obuto  cmemaHo. Ilocne
3acThIBaHUS arapa Jamku Iletpu ObLTH MepeBepHYTHI
BBEPX THOM U ITOMEIIECHBI B TEPMOCTAT Ha 24 Jaca npu
temmeparype 37°C.

ITo ucreuennu Tpex cyTok npu temmneparype 37°C
TIOJICYMTBIBAJIN YHCIIO BBIPOCUIMX KOJOHHUH B ITyOHHE
U Ha MOBEPXHOCTH arapa ¢ IMOMOILBI0 NpHOOopa st
MoJicueTa KOJIOHUH, NepeBepHYB YallIKy BBEPX JHOM.
Pe3ynbTaThl yuuTHIBaNM TOJNBKO HA TEX YalIKax, e
BbIpocio oT 10 mo 300 xomonuil. Yucno BeIpocHINX
KOJIOHUH YMHOKaJH Ha COOTBETCTBYIOIIEE
pasBeleHue, YTOOBI OTIPECTUTh BEJINYNHY
KMA®AEM B 1 r npoaykra.

B xauectBe KOHTpOAs B TepoMocTar npu 37°C Ha
3 cyrok OBUTM TIOMEIIEHB 2 MPOOHPKH C
UCTIONb3YEMbIM (DU3MOIOTHYECKHM pPacTBOpOM U 2
Yalmku ¢ ucnoib3dyeMeiM MITA nns moaTBepkaeHUs
OTCYTCTBUSI B HUX COITyTCTBYIOIEH MUKPOQIIOPHI.

Pesyabrarsl. Hcxons u3 pe3yIbTaToB
MPOBEJCHHBIX  HCCIAEAOBAaHWHA  TIO  BBISIBICHHIO
AHTHUMUKPOOHOM aKTUBHOCTHU JeHCTBYIOMIETO
BewectBa  «PoTtoguTasuHay, xyopuHa E6, ¢
OTIpeNeICHHeM €Tr0 MHHUMAIBHON  ITOJaBIISIOIIEH
KOHIICHTPAIlUI OCHOBHO# KOMIIAHEHT
(dotoceHcuOMNM3aropa, OBUT CHETAH BBIBOA, YTO
xyopuH E6, ob6nanaer aHTUMUKPOOHO# aKTHBHOCTBIO.

PesynbTarhl OTpeIeIeHUS MHWHHMAaJIbHOM
MOAABJISIOLIEN KOHLEHTpALU XJIOpUHA E6

npezcTaBiIeHsl B Tabmmme 1.

Tab6muma 1

MHUHHUMAJIBHASA TIOJABJIAIOINAA KOHHUEHTPALIUA XJIOPUHA E6 1O OTHOIIEHUIO K
BAKTEPUSAM BHJIOB ENTEROCOCCUS FAECALIS, STAPHYLOCOCCUS AUREUS,
SALMONELLA ENTERITIDIS

Bun
MHKpPOOpPraHu3Ma
Kon- Enterococcus faecalis Staphylococcus aureus Salmonella enteritidis
LEHTpaIys
xnopuHa E6
B 0,5 My, Mr
1 Pocra Het Pocra Het Pocra Her
1x10? Pocra Her Pocra Her Pocra Her
1x1072 Pocra Her Pocra Her Pocra Her
1x10°% Pocra Her Pocra Her Pocra Her
1x10* Pocra Her Pocra Her Pocra Her
1x10° Pocra Her Pocra Her Pocra Her
1x10 Pocra Her Pocr ecth Pocr ecth
1x107 Pocr ectb Pocr ecth Pocr ecth
1x10°8 Pocr ectb Pocr ecth Pocr ecth
Kak BugHo wu3 Tabmuumel 1, mHambomee  cocrasiser 1X10° mr mpenapara B 0,5 My pacTBopa.
abdextuBHasT A modydeHus —OaktepunaHoro  CieayeT Takke OTMETHUTh, YTO B JAHHOM OTIBITE

s dexra MUHUMAJIbHAs KOHIICHTpaIus XjopuHa E6

OTCYTCTBHE POCTa OTMEYAJIOCH JIUIIB MPH OTCYTCTBUH
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pocTa Ha MSCONENTOHHOM arape IMpu MepeceBe U3
MOJOMBITHBIX ~CMECe  HCCIeNyeMbIX  pPacTBOPOB
xyopuHa E6 ¢ cOOTBETCTBYHOIMME OaKTepUaTbHBIMU
CYCIIEH3USIMH, YTO TaKXXE CBUJETENBCTBYET O JIU3UCE
BETeTaTUBHBIX bopm HCIOJIE30BAHHBIX
MUKpPOOPTaHU3MOB M MOKET KOCBEHHO yKa3bIBaTh Ha
OTCyTCTBHE y HHUX L-TpaHchopmanum B HTaHHBIX
YCIOBHSX.

I[lo pesymeraram  mojncdera  aOCONIOTHBIX
MPUPOCTOB MACCHI UCCIIEAYEMBIX TPYIII HBITUIAT OBLTH
BBIUUCIICHBI ~ CIEAYIONINE CpefHue aOCOIOTHBIC
TIPUPOCTHI MACCHI UCCIIETYEMBIX TPYIII:

1) TI'pymma, momyyaBiias aKTUBUPOBAHHBIN
«DoToautazun»- 74 r;

2) I'pynma, monmyyaBinas HEAKTUBUPOBAHHBIN
«DoToauTazun»- 63 r;

3) I'pymnna, mosry4yaBmas aHTHOMOTHK- 45 T;

4) KoutponpHas rpymma € OOBIYHBIM
KOpMIeHueM- 33 1.

B pesynbraTte mNpOBENCHHOTO OEH3HMIMHOBOTO
TecTa Ha aKTMBHOCTh MEPOKCHa3bl ObUIO BBIICHEHO,
4yro mnpuMeHeHne «QDoToaMTa3MHA» HE BIHMAET Ha
CO3pEBaHME Msca.

Jns oOpasnoB Msica, OTOOPAaHHBIX OT IBIIIIAT
TIOJIONBITHBIX TPYMI, MOMy4YaBIX «DOTOMUTA3HH» B
AKTUBHPOBAHHOW W  HEaKTHBHPOBAaHHOH  (opme
OCH3MOMHOBBIH  TECT HA  TEPOKCHAA3y  OBLI
TIOJI0>KUTETBHBIM, KaK 1 U1 00pa31ioB, 0TOOPaHHBIX OT
LBITUIST, TTOJTyYaBIINX aHTUONOTHK, ¥ OT KOHTPOJILHOM
TpYIIBI

[Moxkazarenu 001eit MUKPOOHOI 00CEMEHEHHOCTH
HccIeyeMbIX MPo0 Msica peIcTaBIeHb! B Tabnuie 2.

Tabmuma 2

TMMOKA3ATEJIM OBIEA MUKPOBHOI OFCEMEHEHHOCTH ITPOB MSICA

HammveHnoBanue 00pa3na

KMA®A=M, KOE/r

LCHHOCTH NNMIICBLIX IPOJAYKTOB

CanlInH2.3.2.1078-01 T'urreHndyeckre TpeOoBaHMs 0E30MACHOCTH 1 ITUILICBOM

1x10°

[TpoGa Msica U3 TPYIIIBL, NOTyYaBIIeH aKTHBUPOBAHHBIN «DOTOTTa3HHY

2,7x 104

[Ipoba Msica 13 TPYNITBL, TOTyYaBIIeH HEAKTHBIPOBAHHBIN «POTOMNTa3HH»

1,4x10°

[Ipoba Msica 13 TPYNITBL, TOTyYaBIIeH aHTHOMOTHK

0,9 x 10°

KoHTposb, mpoba Msica U3 TPYIIIHL, BHIPAIIIBAEMON ¢ OOBIYHBIM KOPMIICHHEM

2x 106

3akia0uenue W BbIBOALI. HaOmrogeHus B
OMbITaX, MPOBEJACHHBIX IN Vitro, mokaszaam, YTO
(hOTOCCHCHOMIM3ATOPEI TIPOSBISIIOT OAKTEPHUIINIHEIC
CBOWCTBa, TMPHYEM HAWIYYIIAM OOpa3oM OHHU
JCHCTBYIOT Ha TIPaMIIOJIOKUTENIbHBIE — OaKTepHH,
MMEIOIINE B KIETOUYHOUN CTEHKE OOJBIIOE KOJIUYECTBO
MEeNTUOTTUKAHOB.

Ha ocCHOBaHHHM OMNBITOB, MpPOJICIAHHBIX Ha
MOJOTBITHBIX TPYIIMAX IBIIUBT, OBUIO BBIICHEHO, YTO
OTHIA, T[IONydaBIIas pPacTBOP aKTUBHUPOBAHHOTO
tdorocencubmnmzaropa «DoromuTazmH»  obyamana
HanOONBIIMMHU TIPUBECAMH W3 BCEX IOJOMBITHBIX
TPYII, KpOME TOTO BBEJCHHE B OTKOPM aHTHOHMOTHKA
IIHPOKOTO crieKTpa «Dypaluine» B MEepBBIE JHU €ro
Jla4d MPUBEJIO K JUCIENCUU y TOMONBITHON TPYIIIH,
MoJiy4yaBllleld ero, ¢ JajbHeiIIel 4acTol M KHAKOM
nedekanueil U CHWKEHUs ammetuta. Kak mokaszamu
MUKpPOOUOJIOTUYECKHE  HCCIENOBAHUS  TYyIIEK U3
KaXJI0M MOJONBITHOM rpymmbl, «DoToauTazuH» He
OKa3bIBaET OTPHIATEIEHOTO s dexra Ha
OpraHOJICITUICCKHE u (DUBUKO-XUMHYECCKIEC
MoKa3areian Msca yOOWHBIX KHBOTTHIX, HE BEI3BIBACT
MOPOKOB MPOAYKTA, a OaKTepuanbHast 00CEMEHEHHOCTb
Msica, 00pabOTaHHOTO (POTOCCHCUOMITH3ATOPOM, HUXKE,
4yeM y Msica, He To/iBepuierocst oopabdorke. Kpome toro
npu BEITIANBAaHUU (dhoToceHCHOMII3aTOPA
«DoTomuTazuHAY) ITOIOTIBITHBIM LBITIJISITAM -
OpoiijepaM Ha MPOTSXKEHUH BCETO OMBITA Y IBIILIAT HE
OBIIIO OOHAPYKEHO KaKMX-THOO OTKIOHEHHH - KOXKa
OblIa pOBHAS W TJajKas, 0€3 MPU3HAKOB AJUIOTICIIHA,
MEPHEBON MOKPOB COOTBETCTBOBAN (HPM3MOJIOTHUECKON
HOpME, TIMTMEHTAalWs He  ObUla  HapyIIeHa,
MOBEJICHYCCKAsi aKTHBHOCTh OCTaBallaCh HEU3MEHHOM,
TeMIIepaTypa Tejla He MPEeBbIIIaia (pU3NOIOTHICCKON
HOPMBI, BHUJ OTXOJOB ObUT 03 W3MCHCHHUH.

®DoToCeHCHOMMU3AINK HE HAONI0JaNnoch HH TIpH
BO3JICHCTBUH COJTHEYHOTO CBETa, HA NIPHU OOIyICHUU
KOXH TTOJOTIBITHBIX HBITUIAT JIA3€POM C UTHHON BOJHBI
662 HM B TeyeHue 5 MuHYT. TakuM oOpasoMm B
MPOBEJEHHBIX HA TMOJONBITHBIX TPYIMNaxX BT
ompITax OBUIO BBIICHEHO, YTO KAa4eCTBO MscCa,
MOJTy4EHHOTO oT MITUIIBL, MoJTy4daBIen
AKTUBHUPOBAHHBIN (dboroceHcuOMIU3aTOP
«DoTouTa3zMH», HE YCTYMaeT IO KadecTBY MICY
NTUIBI, [ONy4YaBIIeH aHTHOMOTHKH  IIMPOKOTO
CIEeKTpa, a  TPHUBECHl  NUTHIBL,  ONydYamei
(hOTOCEHCHOMIHM3AaTOP TIPEBOCXOAAT TPUBECHI MITHIIEI,
MoNyJyaromell  aHTHOMOTHWK, YTO MOXET OBITh
00yCJIOBJICHO MaryOHBIM BIIASTHAEM aHTHOMOTHKOB Ha
€CTeCTBCHHYI0 MHKpPO(JIOpYy oOpraHusma, a TaKKe
BBE/ICHHEC aHTHOMOTHKOB HA PAHHUX ITaIaxX Pa3sBUTHS
OTHIIBI MOXET OBITH CTpecc-(hakTOPOM ISl OpPraHnu3Ma,
Tak Kak, dYeM MOJIO)Ke MTHIla, TeM MeHee
YCTaHOBUBILIMHICS y Hee Tomeocta3. Kpome storo y
OOJBIIMHCTBA MHKpPOOOB npu JUTUTEIIHHOM
MIPUMEHEHUU AHTHOMOTHKOB BO3HUKAeT
AHTHOMOTHKOPE3UCTEHTHOCTb, KOoTOpas
00yCJIOBIMBAaETCS  TaKHUMHU (dakxTopamu, Kak:
MpeBpalleHNeM aKTUBHOH (OpMBI aHTHOHMOTHKA B
HEaKTHBHYIO  ¢dopMy myTeM  (epMEHTaTUBHON
WHAKTUBAIIAN u MOIU(DUKAIIHH; yTpartoit
TIPOHUTIAEMOCTH KJIETOYHOM CTEHKH TSt
OTIPEICIEHHOTO XMUMHOTEPAIIEBTUIECKOTO Tpernapara;
HapyuIeHUSIMHU B cucreme CHEIMUPUIESCKOTO
TpaHCIIOpTa JAaHHOTO IMpermapata B OaKTEpUAIBHYIO
KIIETKY; BO3HUKHOBEHHEM Y MHUKPOOPTaHHU3MOB
ATBTCPHATHBHOTO TYTH O0pa3oBaHHS J KU3HCHHO
B2XHOTO MeTa0O0JIUTa, 3aMEHSIONIETO OCHOBHOH MYTH,
OJIOKMPOBAHHBIN TIPEIIapaToOM.
B urore MoxHO clienarthb CiaelyroIle BEIBOADIL:
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1. MuHnuMmanbHast 6aKT€pI/IHI/IﬂHaﬂ KOHICHTpalus

JIEHCTBYIOILIETO BEIIECTBA, XJIOpUHA E6,
(orocencudumM3aropa «DoToanTazNMHA» B
OTHOIICHHU CaHUTapHO-MOKA3aTeIbHBIX

MHKPOOPTaHHU3MOB M CajlbMOHENT cocTaiser 1x107°
mr Ha 0,5 M pactBopa. Kpome toro cam mpemapat
«DoTonnTa3sMH» BBHI3BIBACT OAKTEPULIUAHBIA dPPEKT
IIPY TIOBEPXHOCTHOW 00pabOTKE OMBITHBIX 0Opa3IoB
NPONYKIUH NTHIEBOACTBA JaXe IPH pa3BEICHUU
npenapata B 10 pas.

IIpu NEpOpantbHOM BBEJICHUU
(otocerncubmmmzaropa «PoTOAUTAZMH» OIHOKPATHO
Kaxple CyTkH B no3upoBke 0,2 Mi Ha | Kr mMacchl
NpOSBIsIeTCS aHTHOaKTepuaNbHBIN 3 (deKT npemnaparta
— aHajiora aHTHONOTUKOB. [1py 3TOM, TPUPOCTHI MACCHI
y OTUL, TMOJy4aBIIUX (OoTOCeHCHOMIM3aTop B
NpoUIaKTHYECKUX LEIAX NPOTHB CaJlbMOHEIIE3a,
BhIle Ha 20,9 %, 4eM y NTUL, NOTy4aBIINX KOPMOBEIE
AHTHOMOTHKH.

3. Ilpomyktel y0osi OT NTHIL, MOTYYaBIINX
(oToceHcMOMNMM3aTOp, MO COCTaBy M KadeCTBY HE
OTIIMYAIOTCA OT KOHTPOJBHBIX, HE ITOJBEPTaBIIUXCS
o0OpaboTke.

4. BaktepuanabHas OOCEMEHEHHOCTh MsiCa IITHII,
MOJy4aBIIuX GoToceHCHOMIU3aTop, Ha 45,4 % Hibke,
4YeM Y NTHL KOHTPOJIbHOW TPYIIIIBL.

5. DOTOCECHCUOMITU3ATOPHI o0nagaroT
68KTCpHL{HI{HOI71 AKTHUBHOCTBIO u SBJIIFOTCA
MEPCHECKTUBHBIMU npenaparaMun JJIsL CaHalluu
OPOAYKIMH  NTHIEBOACTBA W MPOQHIAKTHKA
CaJIbMOHEJIIe3a MTHUII.
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THE SUBSTANTIATION OF WAYS OF REDUCING THE DEGREE OF SALINIZATION AND
INCREASE SOIL FERTILITY IN THE LOWER REACHES OF THE AMU DARYA

Annotation. The land resources of General economic importance include not only fertile soils, which are
actively used in agriculture, but also soils containing easily soluble mineral salts harmful to plants and therefore
unsuitable for growing useful crops. Saline soils make up about 20 % of all developed lands in the world.
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Introduction

The Republic of Uzbekistan is located in the
center of the Aral sea based and belongs to the zone
with arid climate by natural and climatic
characteristics. The main factors of desertification and
salinization of agricultural land are: wind and water
erosion, secondary salinization, as well as, improper
selection of irrigation. For the development of saline
lands can be applied plant - biomeliorants that can
generate high vyields. It is also necessary to properly
organize the operation of the irrigated area, that is, to
choose the optimal irrigation regime and, first of all,
irrigation norms that do not allow waterlogging,
combating water losses in canals and planned water use
- the most important measures to prevent soil
salinization. Of great importance are measures to
reduce the evaporation of moisture from the soil: the
creation of soil structure, thickened and re-sown,
correct and timely tillage, the layout of the field surface.

Materials and methods

The process of salt accumulation in soils can occur

in a natural way (weathering of minerals or the flow of

substances from the atmosphere), and artificial
(reclamation work associated with irrigation or
drainage of land).

The aim of the research is the substantiation and
development of technology of cultivation of plant -
biomeliorants as culture - reclaiming salinized irrigated
lands of semi-arid areas, which provides reclamation
effect and increase the fertility of the soil.

To achieve this goal it was necessary to solve the
following tasks:

« justify the need for biomeliorative techniques to
prevent degradation;

* determine the role of crop and root crop residues
in crop rotation as a source of organic matter in the soil;

* to study the influence of organic matter entering
the soil with post-harvest residues on its agrophysical
and agrochemical properties;

+ investigate the role of perennial grasses as
phytomeliorants;

+ identify the relationship of organic matter

Table 1
STRUCTURE OF LAND RESOURCES IN THE REPUBLIC OF UZBEKISTAN, THOUSAND HA
Potentially suitable for irrigation
. — Pastures,
Region Gross area Whole irrigated area hayfields
Gross Net
Andijan 430,3 3725 357,3 2721 57,8
Namangan 7175 4159 37,1 2778 301,8
Fergana 715,3 556,3 508,2 356,9 159,0
Sirdaria 4276 359,6 3579 293, 68,0
Dzizak 2117,8 9510,4 413,0 300,5 1166,4
Tashkent 15132 590,5 4709 390,9 922,7
Samarkand 16774 1155 529,0 3730 561,9
Bukhara 4193,7 978,0 4543 273,6 3215,7
Navoi 10937,4 1416,9 152,0 124,7 9520,5
Surkhandaria 2009,9 763,6 4384 328,2 1246,3
Kashkhandaria 2856,8 1840,7 775,3 504,6 1016,1
Xorezm 681,6 335,8 2884 275,3 345,8
Karakalpakstan 16100,6 21005 708,8 500,9 14000,1
Tashkent 32,2 54
Total 44410,3 11797,2 5856,7 4277,6 32613,1
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In Uzbekistan, saline lands account for 50.7 %
(2170.7 thousand hectares) of irrigation area, slightly
saline - 31.4 %, medium saline -15.5 %, strongly saline
- 3.8 %. The area of pastures is 20.8 million hectares,
of which 18.7 million hectares are flooded, 1.6 million
hectares are subject to degression, more than 15.1
million hectares of land are not used in farms (slopes,
talus, landfills, Sands, landfills, etc.). From 20 to 40 %
of irrigated land is subject to deflation, 2.8 million
hectares of pastures need watering, more than 160
thousand hectares are subject to man-made impact. Of
the total number of mudflows occurring in Central
Asia, 75 % is accounted for by Uzbekistan

Salinization is a serious problem in Uzbekistan's
agriculture. The latter occurs due to the evaporation of
groundwater containing salt, which due to the capillary
effect come to the earth's surface. The output of
groundwater occurs as a result of excessive irrigation,
insufficient alignment of fields, reducing the efficiency
of the drainage system.

From crops these properties are alfalfa, barley,
millet, sorghum, Guinea corn, millet, Sudan grass,
sunflowers, wheat, beets, licorice, sweet sorghum,
maize varieties with a strong root system and tall aerial
parts. And if in the first joint sowing the share of alfalfa
should not exceed 30 %, then in each next crop rotation
it will gradually increase by 20 % until it reaches 100
%. Thus it will be possible to obtain areas fully
occupied by forage crops. Taking into account the
reclamation properties of these plants, it will be
possible to achieve complete soil desalination within 4
— 5 years (with average salinity areas) or 6 — 7 years
(with a strong degree of salinity) [1].

Conclusion

Thus, the restoration of fertility of saline areas
with the help of biomeliorants is a very effective and
promising way to remove easily soluble mineral salts
from the soil, unfavorable for cultivated plants. This
technology makes it possible to increase the

productivity of agricultural land through the use of new
territories and to obtain higher yields when growing
products on recultivated lands.

At the same time, it is necessary to analyze the
impact of complex melioration on improving the
fertility of secondary saline lands of arid territories, the
role of phytomeliorants in improving the agrochemical
and agrophysical properties of soils; selection of crops-
saline irrigated lands; study the impact of salinization
on yield and studied the water consumption of plants -
biomeliorants in the phases of development with and
without feeding groundwater.
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GEOINFORMATION TECHNOLOGIES FOR HYDROMODULAR ZONING OF IRRIGATED
LANDS OF THE KHOREZM REGION AND REGIMES OF COTTON IRRIGATION.

Annotation: Changes in the hydromodul zoning of the irrigated lands of the Khorezm oasis in the case of
water shortages, the distribution of irrigated lands by the hydromodul regions, and the determination of
scientifically justified irrigation practices for the major hydromodul regions in the Khorezm region.
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seasonal irrigation rates; limited field moisture capacity, water and soil mineralization; irrigation equipment;

mineral fertilizers; vegetation periods.

The issue of global warming becomes a subject
not only due to the increase in the average annual
temperature of the earth, but also due to changes in the
whole global technological system, the rise of the
oceans of the earth, the melting of ice and permanent

glaciers, the increase in rainfall, the congestion of river
flows and climate instabilityand other changes.

Due to global warming, melting glaciers in
mountainous regions, the decline will cause a 25-30%
decrease in the flow of rivers, especially a part of
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Amudarya, Syrdarya and Zarafshan rivers, over the
next 20 years, which will cause serious problems in the
region and reduce the mineralization of annual water in
the lower Amudarya can increase by 1.5 times.

Observing the regime of temperature dynamics in
Uzbekistan over the past 50 years, the maximum
growth rate of temperature is 0.22 degrees celsius, the
minimum is 0.36 degree celsius. Therefore, in 20 years,
the average annual temperature in the north of the
Republic increases by 2-3 degrees, in the south by 1
degree.

Climate change is caused by 10-15% more water
and 10-20% more water consumption at the surface due
to the increased rate of transpiration and irrigation of
plants. The result is an average 18% increase in non-
renewable water consumption. Of course, this will
further complicate the growth of agricultural
production.

Over the years of independence, our water system
has changed dramatically. In early September, the
Khorezm oasis stopped the water supply in the rivers,
checked and repaired the canal and drainage networks
before the flooding began. At present, the irrigation
network works without interruption throughout the year
with the use of a cotton-winter mill rotating system.

The load on the collector-drain network is overloaded.
This also affects the process of soil formation in the
Khorezm oasis, which increases the area of aqueous
soil. Therefore, the scientific research of the 1980s aims
at the determination of the hydrological zoning of the
irrigation area of the Khorezm Qasis, the distribution of
irrigation land by the hydraulic module area, and the
scientifically justified irrigation method for the cotton
in each hydroelectric module area. This is associated
with an increase in water shortages.

Guido all zoning of irrigated land is the division of
territory into classification units, which is the purpose
of rational use of land and water resources, the
application of science-based irrigation procedures, and
crop yields.

Basic principles of hydromodule zoning: Central
Asia was developed by Legostaev V.M., Konkov B.S.
and Gelzer G.P. in 1932-1951 and is based on the
mechanical composition of the soil and the location of
groundwater.{3}

In 1948-1957, Ryzhov S.N., Fedorov B.V. and
Yermenko V.E. improved the basic principles of
zoning and divided Central Asian land into 10
hydroelectric zones.

Table 1

Number of hydromudul area

Mechanical composition of the soil

Groundwater level, m

SBoo~vwoukr~rwNr

Lightweight
middle
Heavyweight
Lightweight
middle
Heavyweight
Lightweight
middle
Heavyweight
Other

Deeper from 3-4
-

-
From2to3
e
e
From1to2
e
e
FromOto1

Hydro module zoning. Latitude area
In 1968 further improvements were made by the
(UzGIP MCHI)

former “Sredazgiprovodkhlopok™

institute (Shreder and oth.). Apart from the above,
hydrologic geology and land clearing areas have been
identified.
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These are:

-Deep groundwater has a good flow rate and does
not participate in soil formation (groundwater
penetration area).

-Groundwater close to the surface, well-drained
but difficult to discharge soil formation (groundwater
flooding area);

-No permanent groundwater tables, but areas that
are difficult to flow to the outside depending on the
natural conditions of the area (groundwater
distribution zone).

Shreder and oht. (1968) argue that the surface
irrigation and soil mechanical composition are the
same, but different hydrogeological and land clearing
areas have different irrigation regimes. {3}

The Hydromodul area is part of the soil
improvement area and is closely related to the factors
that determine the thickness of the soil layer, its
mechanical composition, its location in the air zone, the
location of its water-physical properties, groundwater
level and irrigation order, norms and fluid dynamics. It
is characterized by its proximity.

Table 2
CHART OF HYDRO MODULE ZONING
Number ozrkggdro modul Soil condition Groundwater level,m
Automorph soils
Sand loam and thick sandy loam on sandy loam. >3,0
Light loam located in mid-level loam and thick sandy loam -
and sandy loam
_))_
I Thick medium to heavy sand and mud
I 2-3
1 Semi-automorph soil
v Chunks, medium and low thickness of clay and clay -»-
\Y
VI .Light and medium loam, heavy sand loam with one layer
. Heavy loam stacked with the same layer and other -
Vi mechanical contents.
VI hydromorphic soil
IX 1-2
Sandy and Romi, sand and sand less than medium thick
. -»-
Lightweight and medium loam, single layer, heavy loam.
Heavy loam and clay are stacked in the same layer with
different mechanical contents. -»-

According to this zoning, the irrigation areas of the
Khorezm region and the southern part of the Republic
of Karakalpakstan belong to one soil climate zone-
desert zone, three soil improvement zones within this
zone.

These are:

-Pore soil with a groundwater depth of 3 meters;

-Semi-aqueous soil of 2-3 meters of groundwater;

-Amorphous soil of 1-2 meters of groundwater.

Currently, irrigation lands in the Khorezm region
and southern regions of the Republic of Karakalpakstan
can be divided into six types: IV, V, VI, VII, VIII and
IX, depending on the thickness, mechanical
composition, location and groundwater level.
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IRRIGATION LAND DISTRIBUTION IN SOME AREAS OF KHOREZM OASIS
BY HYDROMODUL REGION

. Irrigation area, Hydro module area
Region ming ga '
v Vi VII Vil IX
Khorezm region

Gurlen 30.36 - 8,6 14,3 458 258

Shovot 28.98 - 10,3 9,2 159 43,7 209

Urganch 28.95 2,2 11,6 73 20,1 35,7 141
| Yangibazar || 23.77 | 25 | 56 || 54 || 173 || 461 | 22,1 |
‘ Republic Karakalpakstan ‘
| Beny || 2083 || 015 | o010 || 015 || 308 | 269 ||  m9 |

The irrigation areas of the Khorezm region and the
southern part of the Republic of Karakalpakstan belong
to three hydraulic zones: VII, VIII and IX under these
conditions, field studies were carried out based on the
PSUEAITI method for determining scientifically
justified irrigation procedures for cotton.

Scientific research carried out in Shovot district
farm of (Ergash Ruzimov) in IX hydromodul region’s
heavy sandy (Experiment 1) in Khorezm region,
Beruniy district farm of (Reimbay Bashlik) in VIII

hydromodul region’s medium sandy (Experiment 2),
Gurlan district farm of (Tulkin Mirzabek Aslbek) in VI
hydromodul region’s light sand of irrigation land
(Experiment 3). Collector-drain networks are installed
on all farmland, and irrigation systems are engineered.
For agricultural irrigation, the fields are fed with horns
and ditches, and the crops are irrigated with furrows.
The soil on the farm is weak and moderately saline.
Field experiments were performed on the

following systems.

Table 4

FIELD EXPERIMENT IMPLEMENTATION SYSTEM

No soil moisture before w:gg;’ilon, LFMC in relation Irtigation standards , m3/ra

1 Production Management Real measurement

2 70-70-60 70-100-70 cm due to lack of moisture

3 70-80-60 70-100-70 cm due to lack of moisture

4 70-80-60 he lack of moisture in the 7?())(-)(}/80—70 cm layer increased by

Soil volume weight in the experimental field.
One of the main indicators that determine the structure
of the soil layer is volume weight.

According to the results obtained in the
experimental field for the soil volume of Experiment 1,
when vegetation begins, the soil volume at the
beginning of the growing season is 1.37 g/cm? in the 0-
30 cm layer, 1.43 g/cm? (30-50 ¢m) in the underground
soil It was. 1.41 g/cm? per 100 cm layer.

In Experiment 2, the volume of soil at the
beginning of the growing season is 1.36 g/cm? in the 0-
30 cm layer of plowed soil, 1.38 g/cm? in the soil soil
(30-50 cm), 1.38 g/cm?® in the 0-100 cm layer It was. He
did.

In Experiment 3, the volume of soil at the
beginning of the growing season was 1.32 g/cm? at 0-
30 cm layer of plowed soil, 1.35 g/cm® at ground
surface (30-50 cm), 1.33 g/cm?® at 0-100 cm layer. He
did.

Limited field moisture capacity in the
experimental field. The limited field moisture capacity
of the soil is the ability to absorb and retain a certain
amount of water. Depending on the moisture storage
conditions, strength and conditions in the soil, the water
capacity is the maximum adsorption water capacity, the
maximum molecular, capillary, full length and full
water capacity.

According to field experiments, Experimental
Experiment 1 has a field moisture content limited to
22.4% of dry soil weight in 0-50 cm layers and 22.5%
of soil moisture content in 0-100 cm layers. In
Experiment 2, 21.1% in 0-50 cm layer, 21.4% in 0-100
cm layer, 19.6% in 0-50 cm layer, 19.3% in 0-100 cm
layer. Formed.

Permeability of soil at experimental site.
Permeability is one of the most important water-
physical properties of the soil, which describes the
soil's ability to absorb and transfer water to the bottom,
which is called filtration. Permeability depends on the
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mechanical composition, structure, humus content and
salinity of the soil. Soil permeability depends on the
mechanical composition and water-physical properties
of the soil, its structural state, density, porosity,
humidity and moisture duration. The examined pasture
soil showed average permeability according to Astapov
S.V and its value varied with strain according to
different irrigation procedures.

According to the results of soil moisture
permeability in the experimental field, in Experiment 1,
the soil moisture permeability at the beginning of
vegetation was 996 m%/ha or 0.277 mm/min for 6 hours.

At the beginning of vegetation in Experiment 2,
the soil moisture permeability was 1292 m3/ha or 0.359
mm/min for 6 hours.

At the beginning of the vegetation of Experiment
3, the soil moisture permeability was 1501 m®ha or
0.417 mm/min for 6 hours.

Irrigation of cotton. When growing crops, it is
necessary to provide conditions for irrigation under
certain climatic conditions and maintain a water system
for each plant species. Crops respond differently to the
biological conditions of cotton in terms of water

availability. But in general, all plants have maximum
yields if the water demand is constantly met throughout
the growth and development period.

The irrigation rate is calculated by the
formula:

m=100'h‘]‘(WLFMC—th)+K M3/h

LFMC-soil
capacity,%;

rh- Real humidity before irrigation,%,% of soil
weight;

J-volume soil weight, g/cm?;

the value of the h-calculation layer, m;

water consumption for k-irrigation evaporation,
mé/ha (10% of insufficient moisture in the computed
layer)

In the experimental field, the sprinkled noodles
were irrigated according to the moisture content.
During the growing season, the irrigation, timing and
water supply differed considerably for each strain of
cotton.

weight-limited  field  moisture

Table 5
IRRIGATION PROCEDURE OF COTTON IN THE EXPERIMENTAL FIELD
Seasonal
Variants | Irrigation 1 2 3 4 5 irrigatign
limit, m /h
term 08.07 | 03.08 | 30.08
1
= limit 1345 | 1297 | 1224 3866
S term 07.07 | 30.07 | 23.08
= £ limit 1101 | 1086 | 1070 3257
(<6
g term 08.07 | 26.07 | 17.08
if» 8 limit 745 760 729 2234
s term 08.07 | 0408 | 29.08 2905
limit 988 969 948
term 1806 | 13.07 | 08.08 | 3.09
- 1 limit 1247 | 1126 | 1164 | 1141 4678
S term 20.06 14.07 06.08 03.09
= 2 limit 650 891 921 743 3205
[«B]
g term 19.06 | 07.07 | 24.07 | 17.08
x
& 8 limit 643 | 663 | 693 | 855 2854
N
term 18.06 | 08.07 | 30.07 | 25.08
. limit 823 883 901 1124 3731
term 1506 | 06.07 | 2807 | 16.08 | 05.09
1 — 5222
limit 1131 | 1012 | 1027 | 1034 | 1018
- term 1506 | 02.07 | 19.07 | 0508 | 28.08
S 2 — 3832
E limit 620 813 827 820 752
S term 17.06 | 01.07 | 1407 | 2807 | 1208 | 02.09
s 3 - 3756
& limit 620 609 595 600 590 742
term 17.06 | 06.07 | 26.07 | 14.08 | 05.09
4 4116
limit 792 774 792 780 978

In recent years, the transition from paper to paper-
based digital mapping is rapidly evolving with
computer-based mapping technology using graphical

information systems. Over time, if you frequently
change many types of data, it is difficult to use simple
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paper cards. Today's automated systems can guarantee
the reception and relevance of emergency information.

In this regard, modern GIS is an automated system
that can transform spatial data into mapping,
conclusions and monitoring, combine model and
computational functions with a large number of
graphical and topical databases, and work on them.

Computer literacy has grown considerably today.
Cards made with GIS are different from simple paper
cards with computer format, unimaginable accuracy
and many other advantages.

You can change cards, add new content and paint,
add diagrams and other information, delete them, and
more.

This card making technology is a universal
process today, the first, fairly universal, and second, it
develops very quickly, covering human activities in all
areas. Today, manufacturers and organizations are
working hard to transfer cards and plans from paper to
digital.

ARC GIS software is responsible for converting
cards from paper to digital. We recommend that you
use geographic information technology to create cards

and plans using the following information. Plans
including e-cards and ARC GIS:

-preparation. Initial data collection from electronic
flowmeters and GRS devices, image processing tools,
digital retrieval data, author sources, existing stock
cards, etc;

-mapping and mapping of stock materials, raster
images and placement in computer memory;

-To enter into the computer memory the scanned
maps from GPS devices and plans of agricultural areas,
raster images, aerial photos and survey results;

-Development and analysis of the subject layers,
tables of cards to be created;

-Insert table (property) and text data into computer
memory using database-generated object classification.
Development and introduction of symbol systems;

-Include an overview map, borders of the farm,
and information about the farm (year of farm
establishment, point number, direction, etc.).

Electronic digital cards and plans can be used to
study soil, groundwater resources, soil conditions in
WUA, determine the order of irrigation of agricultural
crops, and determine saline soils. You can also monitor
your irrigation land using electronic maps and plans.

Xopa3m BUMOATU CyFopuriaguraH epriapmMHUHI rmaporeoriormk

XAPUTACH
1:100000

Ep 0CTV CM30T cyBnapm catxu
[ 0099m

B 1.01.49m

1,50-1,99

[ ]20298

| 3,0 m aaw wykyp




L
Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10 (50), 2019 33

Xopa3M BHJIOSITH CYFOPUJIAIMIAH €PIAPHHUHT TYNPOK
XAPUTACH

i

i

i

i

=

Wlapran fermap:

[==-] verupa

Kysarys kyayru

- FAria Mexanmi rapkuGi Tynpox
I:' Vi mexanm TapknGin Tynpok

[ 0rp wexams rupiantan wyipox

1: 100 000

Xopasm Buiiositi IIIoBOT TYMaHH CYFOPWIAJMIAH CPJIAPHHUHT TH/IPOICOIOTHK
XAPUTACH

-.528 Kysatys Kyaysu
I o0-10
[ ]o-s

1: 50 000




34 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10 (50), 2019

[ |
EESY| |

Xopasm BuitosTi LLIOBOT TYMAHH CYFOPH/IALHIAH CPIAPHHHHT TYNPOK
XAPUTACH

1: 50 000

Picture 1 Hydrological geology and soil map of Khorezm region
and Shovot region drawn from modern program

Conclusion: In the study of the development of a
scientifically justified cotton irrigation system in the
alluvial soil of the ancient Correslem oasis, the
following conclusions can be drawn:

L.Irrigation lands in the Khor Lam area and the
southern part of the Republic of Karakalpaxtan,
according to the primary hydro module zone, are
associated with three soil mitigation zones, one soil
climate zone-desert zone. In the irrigation land of the
Khorezm region and in the southern part of the
Republic of Karakalpakstan, there are six areas of 1V,
V, VI, VI, VIII and IX, depending on the thickness,
mechanical composition, location and level of
groundwater in the aeration layer. VIII and IX are
hydro module regions.

2. In Experiment 1, cotton 3 irrigation moisture
was 70-80-60% more than LFMC in case 3, and cotton
was irrigated three times during the flowering period of
the 0-3-0 scheme at 729-760 m® / ha. Seasonal
irrigation rates were 2234 m3 / ha or the highest cotton
yield was used, 1632 m®/ ha less water than the control.

In Experiment 2, in the case of cotton irrigation,
the soil moisture before irrigation was 70-80-60%
compared to LFMC in case 3, and during the flowering
period the cotton was irrigated to 643 m3 / ha; Cotton
was irrigated twice with an irrigation standard and
harvested once with 855 m® / ha irrigation during the
ripening period. Seasonal irrigation rates saved 3205
m3/haor 1473 m3/ harivers and showed higher cotton
production than the control strain.

In Experiment 3, the moisture content before
cotton 3 irrigation was 70-80-60% higher than that of
LFMC in Case 3, with 620m3 / ha during flowering and
590-609m3 / ha during flowering. Cotton was irrigated
4 times with an irrigation standard and 1 time with 742
m3 / ha during ripening. Seasonal irrigation rates were
3756 m3 / ha or 4,666 m3 / ha compared to the control
strain, showing higher yields and higher cotton yields.

3.In Case 1 of cotton irrigation, soil moisture pre-
irrigation shows a higher yield of 40.3 ¢ / ha than option
C, which is 70-80-60% higher than LFMC. This is 4.1
¢ / ha more than the control option, and the lowest water
consumption of 1 cent: 55.4 m3 of river water.

In Experiment 2, the best results came from
Option 3. Productivity is 38.2t/ ha, 3.8 ¢/ ¢ higher than
the control, the minimum water consumption is 74.7
m3 per cent.

In Experiment 3, cotton irrigation had a yield of
35.5 centners per hectare, which was 3.9 cents more
than the control and kept the soil moisture content
before irrigation to 70-80-60% for LFMC while
maintaining a minimum yield for 1 cent of cotton. Keep
it. : 105.8 m3 of river water has been discharged.
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SORPTION OF VANADIUM (V) IONS BY CHEMICALLY MODIFIED CHELATING

ADSORBENT BASED ON MALEIC ANHYDRIDE STYRENE COPOLYMER AND ITS
APPLICATION TO INDUSTRIAL WATER SAMPLES

Abstract. A new chelating polymeric sorbent has been synthesized on the basis of styrene maleic anhydride
copolymer by the chemically modification with hydrazide of maloney acid. The synthesized sorbent and its
complex with metal has been investigated by IR spectroscopy and its sorption characteristics toward vanadium
(V) ions have been studied. Synthesized sorbent has been applied for investigation of pre-concentration of V (V)
ions in liquid phase. The optimal sorption conditions such as effect of pH, ionic strength, effect of initial metal ion
concentration and time to reaching chemical equilibrium on sorption have been established. The synthesized
sorbent was selective to vanadium ions within better response time of 120 min. In static state adsorption was found
to be pH dependent with maximum removal efficiency at 4. The removal efficiency of vanadium (V) increased by
increasing of initial vanadium (V) concentration. The maximum adsorption capacity of vanadium (V) onto this
adsorbent has been established and found to be 183.6 mg-g™*. The proposed method has been successfully applied
to the determination of micro amount of vanadium in industrial water samples. Also desorption of vanadium ions
with mineral acids of the different concentrations has been studied. Results of desorption have been represented
in this work.

Keywords: vanadium (V) ion, desorption, polymeric sorbent, sorption isotherm, sorption capacity.

«INTRODUCTION»

Vanadium - a very spread and heavy transition
metal and is among the 20 most abundant elements in
the Earth’s crust: the content in the crust is 0.0015%
(mass) [1]. The world's vanadium production volume
has been growing steadily. Vanadium compounds have
been widely used in the chemical industry, as catalysts
in organic synthesis, in the manufacture of polymeric
materials. In the chemical industry vanadium has been
used for production of rechargeable batteries and as a
catalyst for the production of sulfuric acid, acetic acid,
and many others. The use of vanadium in steels
continues to be very significant to this day. One of the
main sources of contamination of natural waters
vanadium is also oil and products of its processing.
Increasing concentrations of toxicant-metals such as
vanadium in the surface waters of lakes may result from
acid rain. Vanadium pollution can cause potential
harmful effects on ecological systems, and lead to
animal poisoning and human disease [2].

In recent years, increasingly there are various
materials on the impact of heavy metals on human
health. Soluble form of vanadium compound is a part

of the water and sewage also in the waste and
intermediate products of some industrial productions
which represent a serious environmental hazard for
human’s life. Vanadium is a toxic element and its
determination is advisably from analytic and ecologic
point of view.

Compounds of vanadium- vanadates are generally
very soluble and its compounds, eventually, fall into
water. This is because their determination in water
represented a big interest for many years. It is known
that with increasing degree of valence vanadium
toxicity increases when finding it in the form of an
anion and a cation. The workplace exposure limit for
vanadium pentoxide is according to the Health and
Safety Executive (HSE) 0.05 mg m/8h [3]. Elevated
concentrations of vanadium are harmful to human
health.

Determination of vanadium carried out by using of
atomic absorption spectroscopy, ion chromatography
and flow injection method [4-6]. Preconcentration and
separation of inorganic ions occupy a leading position
in the chemical analysis. The ions of toxic elements,
such as vanadium (V)-are the common component of
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waste water. To separate these ions synthetic polymeric
sorbents had been widely used for many years.

Spectrophotometric methods are quite fast,
sensitive and objective; this is their advantage over
many chemical methods. Well known that
spectrophotometric  methods of analysis are
characterized by high accuracy and are not inferior in
accuracy to classical methods of analysis and used in
the checking in analytical methods and reference
materials.

Polymeric chelating sorbents have been widely
used in industry to recover the heavy metals [7].
Therefore there is a need to find new sorbents differing
high selectivity for metal ions. For this experiment,
have been used synthetic sorbents, as is well known,
exchange capacity of synthetic sorbents is substantially
higher than that of the inorganic. There are many novels
in literature about sorption determination of vanadium
[8-14]. The authors used both synthetic [8-12] and
natural [13-15] adsorbents. The proposed method of
sorption concentration of vanadium from solutions
allows analyzing of small sample volumes. In general,
solving the problems of concentration and separation of
heavy elements in last years has been carried out by
using sorption process. The method is particularly
effective in determining them in complex materials.
Besides the use of sorption concentrating process has
its advantages, such as low cost equipment, high
absorption capacity of adsorbents. The separation and
pre-concentration process is also necessary for
improving the sensitivity of the analytical detection
method and for providing low detection limits.
Therefore, pre-concentration and separation of heavy
metals by synthetic sorbents followed by the
instrumental determination used as one of the main step
in determining the elements.

The aim of this work is grafting to the polymer
matrix chelating functional groups, synthesis of new
sorbent and studying its adsorption properties. The
styrene maleic anhydride copolymer has been used as a
polymer matrix for pre-concentration of vanadium (V)
ions. Copolymer of hydrazide of maloney acid has been
chosen as sorbent due to its reasonable cost and ease of
regeneration.

[ "
—CH—CH—CH-—(E—

«EXPERIMENTAL PART»

Apparatus

Optical density of solutions was measured on
spectrophotometer «Lambda 40» (PERKIN ELMER)
and photocolorimeter KFK-2 in a ditch with thickness
of a layer £ =lcm. pH value of solutions was checked
up by the ionomer 1-130 with a glass electrode. The
solutions were mixing using thermomixer ORBITAL
SHAKER TS-1. The sorbent was dried on evaporator
Zymark TurboVap LV. ldentification of sorbent has
been carried out by IR spectroscopy on LUMOS FTIR
microscope, and its thermal stability has been
investigated by thermo gravimetric analysis on
Derivatograph — Simultaneous Thermal Analyzer
(STA) 6000.

Reagents

All using reagents were of analytical grade. For
the preparation of the metal solution of V (V) has been
used it chemically pure salt NHsVOs. The vanadium
solution was prepared by the following procedure.
Certain amounts of ammonium metavanadate was
placed in a heat-resistant glass, and then add water and
H,SO,4 in a 1:1 ratio. Then the resulting mixture is
heated in an oven at a temperature of 60-70 until it
evaporates. After the end of the evaporation and
cooling process, the contents of the glass are poured
into a flask and diluted to the mark with distilled water.
It was identified ion equilibrium concentration of V (V)
in a solution by photometric method - using a 10 M
solution of the reagent 2, 2°, 3, 4-tetrahydroxy-3'-sulfo-
5'-nitrobenzene.

For photometric and sorption studies have been
used 10 and 102 M metal solutions accordingly. To
create the desired value of the solution ionic strength of
chemically pure KCI solution was used. Ammonia-
acetate buffer solutions (pH 3-11) were used to create
the desired value system pH. KOH solution used in
desorption process was prepared from a chemically
pure potassium hydroxide by dilution to a stock with
distilled water.

The synthesis of the sorbent was performed by
known method [15]. Schematic representation of
polycondensation process is the following:
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Fig 1. Amine fragment crosslinked styrene maleic anhydride.
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«RESULTS AND DISCUSSIONS» the sorbent with the sorbed vanadium ion higher than
Thermogravimetric analysis the decay temperature of the sorbent.

The detailed data of TG curve are shown in Figure In the TG curve observed a certain flexure. At the

1. The thermogram shows that the decay temperature of ~ same time the exo and endo effects in DTA by
temperature different from each other.
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Fig.2. TG curve before sorption process
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Fig.3. TG curve after sorption process

Infrared spectroscopy. Fourier microscope LUMOS (BRUKER Germany) ina
Certain shifts are shown in the spectra. The IR  wave frequency range of 600-4000 cm.
spectra of the samples were recorded on an infrared


https://en.wikipedia.org/wiki/Thermogravimetric_analysis
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Fig.4. IR spectra of the sorbent before sorption process

The following absorption bands are observed on
the IR spectrum (fig.5) of the sorbent: deformation
(701, 761, 1494 cm?) and valence (3027 cm™)
vibrations of the C-H bond of the substituted benzene
ring; deformation (1453 cm™) and valence (2931 cm™)
vibrations of the CH bond of the CH and CH. group;

valence (1704 cm™) vibrations of the C = O group of
the acid; valence (1176 cm) vibrations of the C-O
bond of the acid; valence (1776 cm) vibrations of the
C = O ester group; valence (1028, 1077 cm™) vibrations
of the C-O bond of the ester; valence (1337 cm™)
oscillations of the Sar-N bond.
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Fig.5. IR spectra of the chelate after sorption process

The following absorption bands are observed on
the IR spectrum (fig.6) of the chelate: deformation (701
761, 1494 cm) and valence (3029 cm™) vibrations of
the C-H bond of the substituted benzene ring;
deformation (1453 cm?) and valence (2936 cm™)
vibrations of the CH bond of the CH and CH group;
valence (1702 cm™?) vibrations of the C = O group of
the acid; valence (1176 cm) vibrations of the C-O
bond of the acid; valence (1776 cm) vibrations of the
C = O ester group; valence (1029, 1079 cm™?) vibrations
of the C-O bond of the ester.

There are no absorption bands characteristics of
nitrogen-containing bonds in  the  spectrum.

Comparison of the IR spectra of the sorbent and the
chelate allows us to conclude that the metal atoms
coordinated by the -NH; group.

Determination of the static sorption capacity of
sorbent

To determine the dependence of the sorption
process from the ionic strength and static sorption
capacity of sorbent have been taken 8 clean flasks, to
each of which add 30 mg of sorbent, weighted on an
analytical scale, 2 ml 102 M solution of a metal, a
certain number of optimal pH and 2M KCI. The
summary amount of pH and 2M KCI should be 18 ml.
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Solutions were mixing by thermomixer
ORBITAL SHAKER TS-1.

In 25 ml flask add the appropriate amount of metal
and the optimal amount of reagent of 2,2,3,4-
tetrahydroxy-3-sulpho-5 nitroazobenzene (1.5 ml) and
diluted with optimal photometric pH=4 up to the mark.
The background is the optimal amount of reagent
diluted to the mark with optimal photometric pH = 4.
Photometric determination is carried out in a cell with
thickness of 1 cm at a wavelength of 490 nm.

Effect of pH on the retention of V (V).

One of the main characteristics of synthetic
sorbents is the dependence of sorption of metal ions
from the medium acidity. Sorption investigation of
vanadium has been carried out from buffer solutions in
the range of pH from 3 to 8.0. To determine the optimal
range of pH values sorption equilibrium solution pH
effect has been studied on the distribution of vanadium
ions in the agqueous system - sorbent. The equilibrium
pH was measured and the vanadium (V) concentration
determined spectrophotometrically by using the 2, 2°,
3, 4-tetrahydroxy-3'-sulpho-5'-nitroazobenzene at 490
nm. The maximal sorption capacity observed at pH 4.
The obtained data were used to calculate the sorption
capacity in mg g*. With decreasing the acidity of the
solution at pH = 3 + 6 sorption of ions increases,
reaches a maximum at a pH 4 and then decreases. At
pH 4 the surface of the sorbent is fully saturated with
vanadium(V) ions. Then at acidity of environment
pH=5-8 the concentration of metal ions decreases on
the surface of the sorbent.

Adsorption Balance Time

The complete sorption equilibrium or time to
reaching adsorption balance has been established. The

using
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experiment has been performed under static conditions
at an optimum pH value, a constant ionic strength and
at various time intervals. From the liquid phase has
been taken aliquot to determine the metal ion
concentration in solution. The total volume of the liquid
phase was constant. Experience has been shown that the
time at which the full sorption equilibrium established
is 2 hours.

Effect of Preconcentration Factor on V (V)
Adsorption

For practical study sorption process according
static sorption has been conducted experience at
different concentrations of the metal ion at a constant
value of optimal pH and ionic strength without
changing the total volume of the liquid phase. On the
basis of the results get in any metal ion concentrations
observed maximum sorption capacity of the sorbent.
Experience shows that the maximum adsorption
capacity observed in the value of concentration 60 10
mol L2,

The Saturation Capacity of Adsorption

The saturation capacity Q was calculated by the
following equation:

o= (C,—C)m
\
where, Q -is adsorption capacity of the sorbent, V-
is the volume of solution

(L), Co- is the initial concentration of vanadium (V) ion
(mg L), C - the concentration of vanadium ion after
adsorption process (mg L) and m-the mass of the
sorbent (mg).

6 8 10 "
C, molL

Fig.6. The effect of initial concentration of vanadium ions on vanadium adsorption by hydrazide of maloney acid
Cv(v)=102mol L, contact time = 120 min., pH=4

The quantities of sorption capacity of sorbent for
vanadium ions constitute 3.6 10 mol g?, which
corresponds to a degree of extraction 90%. These

results indicate a good equilibrium and Kkinetic
properties of the sorbent.

REMOVAL EFFICIENCY PERCENTAGE OF V(V) IONS BY THE CHELATING SORBErxlTTabIe '
Cr;;gllfff ’ 02 04 08 20 40 6.0 8.0
50;1% ;‘f"lp" 34 4.76 6.12 238 35.36 92.48 1836 165.24
R, % 50 35 225 52 68 90 60.75
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Effect of ionic strength

It has also been studied the influence of ionic
strength to the sorption process. lonic strength of
solution has a significant impact to the selectivity of ion
exchange and experimentally has been established that
it observes at 0.6. The desired ionic strength achieved
by adding to the buffer solution calculated amounts of
KCI.

Desorption process

In order to extract the absorbed solutes of metal by
adsorbent has been used desorption process. This
process has been carried out by using mineral acids:
HCI, HNOs, H2SO., CH3COOH with different (0.5; 1.0;
1.5; 2.0 mol L) concentration. HNO3. Experiments
show that solutions of 1 mol Lt HNO; possess the best
desorbing ability to the vanadium ion. The most
desorption relative error of the experiments was
calculated on the basis of equilibrium in which each
point represents the mean of three parallel experiments.
It was also found that the adsorption capacity of the
adsorbent was not significantly changed after
regeneration.

Effects of coexistent ions.

The effect of coexistent ions on the vanadium(V)
adsorption by hydrazide of maloney acid have been
studied. The presence of coexistent ions in wastewater
might affect the adsorption behavior of hidrazide of

maloney acid. The results show that no influences were
observed from ions of Na*, K*, Ca?*, Mg?*, Zn?*, Fe®*,
AP, ie. they did not interfere to the adsorption
process. Pd?* ion is slightly interfere to the sorption
process, but UO2?* prevents to proceeding the process

Sample analysis

Vanadium is one of the environmentally
hazardous heavy metals in water. The extraction of
vanadium in the waste water of Sumgayit
Technological Park (a complex of factories) of
Azerbaijan Republic was studied and compared with
the results of extraction of vanadium from real water
sample.

To a portion of the water sample, add 2-3 ml of
dilute (1:1) H,S0.. The solution is filtered, the excess
acid is neutralized with 0.1 M KOH to a pH of 4. 0.03
g of maloney acid hydrazide sorbent is introduced into
the solution and the optimum pH for the sorption have
been established. The mixture is stirred with a magnetic
stirrer for 100-120 minutes at the room temperature.
Then the sorbent is filtered through filter paper, washed
2-3 times with distilled water with a total volume of 20
ml. The elements are desorbed by washing the sorbent
on the filter with 20ml of a solution of 1 M HNOs. The
results of analysis were checked up by addition method.
The results of the work are presented in table 2.

Table 2
DETERMINATION OF V(V) IN REAL WATER AND WASTE WATER SAMPLES
Aliguots Found (ug L") Added (ug L)
Real water sample 248+0.07 2.52+0.09
Waste water sample? 29.8+0.15 29.5+0.13
Waste water sample? 32.5+0.17 31.7+0.11
The comparative study of sorption of vanadium
with different sorbents known in literature is shown in
following table:
Table 3

COMPARATIVE STUDY OF MAXIMUM ADSORPTION CAPACITY
FOR V(V) ONTO DIFFERENT ADSORBENTS

Sorbent Sorption capacity References
Hidrazide of maloney acid 1836 mgg* Present work
Chitosan derivatives 148.15and 171.82 mg g* [16]
Pine sawdust 130mg g* [17]
Metal sludge 24.8 mg g* [18]

«CONCLUSION»

According to the results, studied the optimal
sorption conditions, dependence sorption process from
the pH of the solution, the initial concentration of the
metal, the effect of ionic strength, determined time
required to achieve complete sorption equilibrium and
at the final stage of the process was carried out
desorption of vanadium by using of mineral acids with
different concentration. The experiments carried out by
static method. In assessing the effectiveness of sorbents
are important value of sorption capacity and the time to
reach equilibrium sorption. According to the results,

physic-chemical and analytical properties of the
complexion sorbents depend both to the nature of the
functional-analytical group of sorbent so and metal.
Based on these results it can be concluded that chelating
polymeric sorbent have sufficiently high sorption
capacity to the vanadium ions and that the resulting
sorbent can be used to concentrate the ions V (V) in
natural and industrial facilities.
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CHUHTE3 MOHOMEPOB HA OCHOBE ITPUPOJHBIX OKCUKHNCJIOTHI

BBEJEHUE
B  mocmemnme  romel  OcoOBI  MHTEpeEC
IPECTaBIIOT BOJIOPACTBOPUMbIE u

BOJIOHA0YXAIOIINE TTOMMEPHI, TOBEICHIE KOTOPHIX B
BOJHBIX Cpelax CYIIECTBEHHO 3aBHCHT OT INPHPOIbI
pactBopuTens, PH cpenbl, MPUCYTCTBUS Pa3IHMYHBIX
BEILIECTB, TeMIeparypsl U aApyrux ¢akropos. Takue
MOJMMEPBl  MEPCIEKTHBHBI Ui IPUMEHEHHE B
MeIunruHe, OHOTEXHOJIOTMH, DJJEKTPOHHMKE (s
CO3/aHMUs JaTYNKOB M CEHCOPOB), IS PELICHUS
9KOJIOTUYECKHX 3a7ad U T.1.

OpHUM U3 METOIOB OJTYYCHUS TAKUX TOJIHMEPOB
SBIISICTCA paAWKajbHAs TOJUMEPHU3AIsI MOHOMEPOB

comepXammx B ~ OOKOBOW  IENM  pa3iWYHbBIC
(yHKIMOHAIBHBIE TPYTIIIHL.

B nmamHOW paboTe TpUBEAEHBI PE3YIHTATHI
HCCIICOBAHUS 110  CHHTE3y W  PaaAWKaIbHOH

MOJUMEPHU3allid  HOBOTO MOHOMEpa Ha OCHOBE
BHHHOWHW KHCIIOTHI - akpuiaMua0- N-MeTHICHBHHHOM
kuciotel  (AA-N-MBK) wu  axpwiammpo-  N-
MeTmiIeHMoouHoH KucioTel (AA-N-MMK). Bribop
JAHHOTO O0BEKTA UCCIICAOBAHUS O0YCIOBICH TEM, YTO
MOJIMMEPBI u COTOJIMMEPBI, MOJTyYeHHbIE
MOJIMKOHJCHCAIIME BWHHOM KHMCJIOT, H3-3a CBOCH
0€3BpEeTHOCTH HAXOJST IIHPOKOE IMPHUMEHEHHE B
OMOTEXHOJIOTUH U ME/IUIIMHE.


https://link.springer.com/journal/11631
https://link.springer.com/journal/11631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooper%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=21957373
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3168171/
http://www.sciencedirect.com/science/journal/00399140
http://www.sciencedirect.com/science/article/pii/S0003267002005470
http://www.sciencedirect.com/science/article/pii/S0003267002005470
http://www.sciencedirect.com/science/article/pii/S0003267002005470
http://www.sciencedirect.com/science/article/pii/S0003267002005470
http://www.sciencedirect.com/science/article/pii/S0584854700002159
http://www.sciencedirect.com/science/article/pii/S0584854700002159
http://www.sciencedirect.com/science/article/pii/S0584854700002159
http://www.sciencedirect.com/science/article/pii/S0584854700002159
http://www.sciencedirect.com/science/journal/05848547
http://www.sciencedirect.com/science/journal/05848547
http://www.sciencedirect.com/science/journal/05848547/55/6
http://www.sciencedirect.com/science/article/pii/S1878535210001334
http://www.sciencedirect.com/science/journal/18785352
http://www.sciencedirect.com/science/journal/18785352
http://www.sciencedirect.com/science/journal/00032670
http://www.sciencedirect.com/science/journal/00032670/518/1
http://www.tandfonline.com/toc/list20/current
http://www.tandfonline.com/toc/list20/current
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27912185
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27912185
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27912185
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yin%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27912185
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mosa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27912185
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lv%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27912185
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27912185
http://www.sciencedirect.com/science/journal/00456535/169/supp/C
http://www.sciencedirect.com/science/article/pii/S2214714414001123
http://www.sciencedirect.com/science/article/pii/S2214714414001123
http://www.sciencedirect.com/science/article/pii/S2214714414001123
http://www.sciencedirect.com/science/article/pii/S2214714414001123
http://www.sciencedirect.com/science/journal/22147144
https://www.researchgate.net/journal/1385-8947_The_Chemical_Engineering_Journal

[ |

42 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10 (50), 2019 EESIL

K tomy ke, paHee NpOBEJEHHBIE UCCICAOBAHMUS,
10 CHHTE3Y MOHOMEPOB U KapOOLEITHBIX OJIMMEPOB Ha
OCHOBE JPYroi NPUPOJHON OKCUKHCIOTHI — BUHHOM,
MOKa3aJd  HUX  INepCHeKTUBHOCTb.  Ilommmepsl,
CUHTE3UPOBAaHHBIE HAa  OCHOBE  HEHACBIIIEHHBIX
MPOU3BOMHBIX BHHHOIM KHCIOTHI mposiBisud PH —
YyBCTBUTEIBHBIE CBOIicTBAa © oONagaim  Majoi
TOKCHYHOCTBIO ¥ OBUIN HE aJUIEPTEHBI.

JKcnepuMeHTAIbHAs YacTh

Cunres akpuiaamMuao-N-MeTu1eHBUHHOI
KHCJIOTBHI. B  1ByxromoByro Kkoil0y ¢ Memamkoit
nomemanu 15 rp (0,21 mons) akpunamuaa, 20 ma 40%
pactBopa dopmanbreruna (0,27 monb), 50 mu 40%
BOJHOTO pacTBopa BHHHBIN KucioThl (0,22 Moib) U
0,03 rp rumpoxuHoHa. Cmech MNepeMeIIUBaIU MPU
temneparype 323K 3 wyaca. Bongy ynmapuBanmu B
BaKyyMe, MOHOMEp CYIIWIA HaJ  XJIOPHCTBHIM
KaJIbIIFEM, IIPOMBIBAIIY CHAYaNIa XJI0pOGOPMOM, IOTOM
aneToHoM. YHCTOTY MOHOMEpa ONpene/sull ¢
MIOMOIIBI0 METO/a TOHKOCIOWHOM Xpomarorpaduu.
Jus sToro xpomarorpaduto mposommwm Ha UV-254
Cuntyonie , HMCHONB3ysl pa3ICIUTENBHYIO CHCTEMY
STWJIOBBIM CHHUPT : alEeTOH B COOTHOWEeHWH 2 :1.
Monomep nposiBiIsiiIcs B BUe oaHoro msatHa ¢ R=0,56.
IlonmydeHHsli  MOHOMEp  MpenacTaBiIseT  coboif
JKEJITOBATYIO, BS3KYIO JKHUAKOCTh, PACTBOPSIONLYIOCS B
BOJIE, CIIUPTE, HO HE PACTBOPSIOIINICS B XJIOpohopMe,
aIleTOHE U HEMOJISIPHBIX PACTBOPUTEIIAX.

Cunres  axpuiaaMuao-N-MeTHIEHMOJI0YHOM
KHCJI0TBI. B aByxropmyro Komby ¢ Memankoi
nomeranu 7,1 1 (0,1 Mons) akpunamuna, 9r (0,1 mob)

MomouHo#t kucimoter u 0,03 Tp (0,002 ™MoOIMB)
CHo=CH + CHoO +
=i
| OH—CH—
MH 2
COOH

THJPOXHHOHA. Cwmech nepeMeIInBaIi npu
temneparype 333K 3 gaca. M3 nonyueHHOro npoaykra
BBINTAPUBAIIN BOJY C IOMOIIbIO BOJOCTPYHHOTO Hacoca
npu temmneparype 333K. LleneBoil mpoaykT ounmaniu
oT HeNpopearupoBaBIInX KOMITOHEHTOB
TIOCIIEI0BATEIILHON SKCTPaKIMEll YeThIPEXXIOPUCTHIM
yrieponoM © - xjopodopmoM. Beixon mpomykrta
coctaBu 7 7%.

Du3NKO-XUMHYECKHE Hccsle0BaHUs
MOHOMEPOB M CHMHTEe3HPOBAaHHBIX moJmMmeposB NK-
CIIEKTPBI perucTpupoBamu crekrpomerpe Specord IR-
75 B obmactu__4000 - 400 cm}(KBr). IIMP-
peructpupoBaiu crnekrpomerpe UNITY Plus 400
(Varian), 0 — T'MJIC. TI10THOCTP MOHOMEPOB W
TIOJIMMEPOB OTIpe eI MUKHOMETPHUYECKUM
MeTonoM. KuHeTnky paaukanbHOH MOJMMepU3aluu
u3y4yaau — JUJIaTOMETpHYecKuM  merofoMm.  Jlims
pacyéToB  KOHBEpPCHMM MOHOMEpa B  IOJHMEpP
UCTIONB30BANN KO3(GHUINEHT KOHTPAKIMH PaBHBIN
0,16. [ToreHnoMeTprYECKOE TUTPOBAHNE MOHOMEPA 1
ToJMMepa MPOBOAMIN B TEPMOCTATUPYEMBIX sSUEHKax
Ha YHHBEpCalIbHOM HOHOMepe OB-74, KoTopbIil
MIPEABAPUTENHHO KaTUOpOBaIM IO CTaHIAPTHBIM
OydepHBIM pacTBOpaM.

Pe3yabTaThl M HX 00CyKIeHHE:

IMpu cunteze AA-N-MBK u AA-N-MMK 6buia
UCIOIb30BaHa peakuuss ManHuxa. B nanHol peakuuu
NPOUCXOJUT  B3aMMOJCWCTBHS  aKpwiampaa  C
(dbopManbaeruIoM c oOpa3zoBaHHEM
METWJIONIAKPWIIAMHJA, TIOCIECIHUN KOHICHCHPYACH C
MOJIOYHOH KHcinoTod, obpasyer AA-N-MBK mo
CIIeIyIOIIeH cXxeMe:

axpunamudo -N-vemunegunnas Kucioma

[Ipu u3y4eHnu 3aBUCUMOCTH BBIXOJa MOHOMeEpa
OT COOTHOIIEHHS MCXOJHBIX PEareHTOB YCTAHOBIICHO,
4yro HauOombmui BbIXOJ (~62%) AA-N-MBK wu
(=70%) AA-N-MMK Habmomgaercsi MpakKTUIECKH MPH
SKBUMOJISIPHBIX COOTHOIIICHUIX MCXOJHBIX
KOMITOHEHTOB. HamOonee mnpueMieMbIM METOIOM
cuatesa AA-N-MBK u AA-N-MMK sBnsercs
OJIHOBPEMEHHAs 3arpy3Ka UCXOAHBIX KOMIIOHEHTOB U
HarpeBaHue peakoHHoH cMmecu 1ipu 60 °C B TeueHuu
3 4YacoB Mmpu NOCTOSHHOM IE€pEeMELINBAHUU.
XUMHUECKOe CTPOEHUE CUHTE3HMPOBAHHOIO MOHOMEPA
uaeHtuumupoBasii ¢ nomompio MK- u  TIMP-
CHEKTPOB, pacyeTaMH MOJIEKYJISIPHOW pedpakuuu u
oTpesieNeHueM KHCIOTHOTO YHCTa.

OOH —w CHo =(%‘.- H
H —OH =0
PI"J H
"T' Mz EOOH
0 H—':li — ZH-OH
COOH
HK-criexTpbl MOHOMEpa  XapaKTepU3yeTCs

HoJiocaMd moronieHus B o6mactu 3500-3000 cm,
COOTBETCTBYIOIIUM KaK BaJIeHTHBIM KoJiebanuii — OH,
TaK ¥ aMHJHBIX TPYMI, YTO 3aTPyAHSET TOUHYIO HX
UJCHTUPHUKAITUIO. ITonoca MOTJIOIICHUS,
o0ycJoBICHHAs KapOOHWIFHOW TPYIMITBI KapOOKCHiIa
nposieisieTcs BOmmsu 1750 em?, juis nedpopMarmoHHbIx

konebannii  NH-rpynmmer  xapakrtepHa — mosoca
nornomenus B obmacty 1500 cMl,  momoca
norsnomenns  BOmmsu 1690 cm?!  xapaxrepusyer

BasleHTHBIE KojeOanust -C=C- cBsi3H, CONPSLKEHHON C
C=0 rpymmo#.
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HUK-cnexmp axpunamudo-N-vemunensunnoti Kuciomeol
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B IIMP - cnekrpax MoHoMepa HaOmogatorcst — (9kBatopuanshbiid 1H) u 2,75 m.a. (akcuansnsiii 1H).
TpyINBI CUTHAIOB aKpHioBoro ¢parmenra mnpu 6,15  curHan npu 4,88 M.1. NPUHAIICKUT IIPOTOHAM I'PYIIIIHI
m.a. (2 H) u 5,875 m.n. (1 H) u nBa skBuBanentHeix  NH, OH. Tak xe HaOnroaeTcs MpUCyTCTBHE TPHUILICTA
nybnera ¢ pacmeruieHneM 14 ', npuHamnekammx ot npotoHoB rpynmsl CHs mpu 1,4 M.1. IBYX KBapTeTOB
nporonam rpynnbsl NCHz ¢ nentpamu npu 2,9 M. ¢ pa3HOM MHTEHCHUBHOCTBIO B o0sact 4,3 M.
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TIMP-cnexmp akpunamuoo-N-memunengunnoti kuciomoi
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C IEJTBIO MOJTyYCHHS aKpWJIaMHIHBIX ~ KapOoHaTa Harpus. Pearupyrone KOMIIOHEHTHI
MPOU3BOAHBIX  MPHPOIHBIX  OKCHKHCIOT  OBUIM  CMEIIMBAIA [PH  JKBHMOJBHOM  COOTHOIICHHUH
CHUHTE3MPOBaHBI ~ MOHOMEpbI -  akpwiamugo-N-  MoHOMepoB. Peaknmio mpoBoawiau B TeueHuu 5-10
IJIMKOJIeBas U MoJouHast KuciaoTsl (AA- N-MBK, AA- uyacoB npu  Temmeparype  40-45°C.  3arem

N —-MMK). CuHTe3 MOHOMEPOB TPOBOAWIHA IO
METOJIMKe MpUBEAEHHON B padoTe. CHHTE3 MOHOMEpa
NPOBOAMJIM B BOAHOW cCpesle B3aMMOJIEHCTBHEM
aKpwiamMuga C COOTBETCTBYIOIIMMH IIPHUPOIAHBIMHU
OKcHKUCHIOTaMu. JIisl MCKITIOYEHUsI B3aMMOJACHCTBUS
aKpwiamuaa ¢ KapOOKCHIIBHOIM TPYNIION OKCHKHCIOT
cpeny mnommenauuBanu  jgo pH=8 pobamiennem

PEaKIMOHHYIO0 CMECh MOJKHCIISUIN COJITHOM KUCIOTON
W OCTaBJSUIM  OXJIAKJAThCSI B XOJIOJWIJIbHHKE.
[lomydeHHsle MOHOMEpBHI BBINAJAIN B BHIE OENBIX
KpucTa/uloB. UX OTQHUIBTPOBBIBAIM, CYHNIMIH B
Bakyyme. s TONydYeHHMS YHCTBIX MOHOMEPOB
WCIIONIB30BAIM METOJ] KOJIOHOYHOW Xpomarorpaduu.
CrexiisHHy0 KOMOHKY 3amonssu AlOs.
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XUMHYECKOE

CTpOCHHUE
MOHOMEpOB uacHTH(HUIIUpoBaTH ¢ momornplo HK-

CUHTE3UPOBAHHBIX

CIIEKTPOB, OMpE/IeIEHHEM KHCIOTHOTO YKCiIa METOJOM
NOTeHIoOMeTpu4eckoro tutpoBanus. MK -crexTpbl
AA-N-MK npuBenenst Ha puc.2.2.1. Kak BugHo u3
puc.2.2.1 B UK -cektpe AA-N-MK nHaOmogarotes
MOJOChl  morjomieHus B obmactu 1596  cml,
COOTBETCTBYIOIIIEC TBOWHOW CBS3H U 1677cm?
BasIeHTHBIM KonebannssM —CONH- rpynmnsr MmorOMEpa.

B kauectBe SHLIOprIOH.leﬁ CHUCTCMBbI

HCII0Ib30BaIIH CMECh pacTBoputeneit
STUJIAIMTAT:CIIUPT B  COOTHOWICHWH  [:3.
BoigenuBmimecs  Qpakiyu  aHAJIM3UPOBAIU

METOJIOM TOHKOCIJIOWHOHM XpomaTorpaduu Ha
cumudone. 3nagenne R=0,783 mm1 AA-N-
MMK; R=0,79 mna AA-N-MT'K.

WHTeHcnBHast oJioca noriomuieHus B oonact 1354 cm
! cooreercTBYeT ~OH KapGOKCHIBLHOM rpynne, a 1717
cmt KapOOHMITY KapOOKCHIIbHOI TPYIIIIBI
okcukucaoThl. IIpu 3753 cM! Habmromaercs monoca
MOTJIOMICHUS ~ COOTBETCTBYIOIIAS — THIAPOKCHIBHBIM
IpYIIaM CBSI3aHHBIM BOJOPOJHBIMH CBS3SIMH, KOTOpast
CBHACTENECTBYET O JIMMEPHU30BAHHOM COCTOSHHU
MOHOMeEpa.

AMP-cnexmp axpunamuoo - N-enuxonegou Kuciomul

Auftraggekber Lieberzeit
L1

T T T T
200 180 160 140 120 100 80

CTpoeHue MOTy4CHHBIX MOHOMEPOB JOKa3bIBAIU
Tak e merogamu SAMP-cnektpockonuu. B cnekrpax
IIMP wumerorcss curHaabl MPOTOHOB JBOWHOM CBS3U
6,2-6,5 m.x1., curnanel nporonoB CH, u CH rpymm ¢
pa3NMYHBIMM  3aMecTHTeNIsIMH  (YIJIepoj, — asof,
KucIopox) B uHTepBaie 3,5-4,5 m.a. B IMP —cnekrpax
18C coenunennii 20 M.1. CHTHaIBI aToMa yrjepoja
METUIbHOM rpymmel, 60 M.A. CUTHaJabl aTOMOB
yriaepoga TUApoKcwiabHOM Tpymmel. 100-110 m.a.
CUTHAJIBI aTOMOB YTJIepoJia IBOMHOM cBs3u. CHUTHAIBI

pPRpm-

aTOMOB yrylepoia KapOOKCWIBHOM Tpymmsl mpu 180
M.A. Hammume xapOOKCHIBHBIX I'pyNIl B MOHOMEpax
TaKk JK€ TOATBEPXKIATH IOTCHIHOMETPHUUCCKUM
TUTpOBaHWEeM. McXons W3 JUTEpaTYpHBIX JaHHBIX,
SIMP - CHEKTpPOCKONUU M MOTEHLUOMETPUYECKOTO
TUTPOBAHUS PEAKIIUIO B3aNMOJICHCTBHS aKpUIIAMHIIA C
OKCHKHCJIOTAMH MOXXHO TIPEICTaBUTH CIEIYIOMICH
cxemoii: rme R=H — i mpou3BOIHOTO TIHKOJIECBOMH,
R=CH3 — 1151 mpOM3BOIHOTO MOJIOYHOMN KHCIIOT
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RESEARCH OF PROPERTIES OF WAVEGUIDES OF NON-ELECTRIC INITIATION SYSTEMS
WITH STABLE SHOCK WAVE CHARACTERISTICS
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HCCJEIOBAHUE CBOMCTB BOJTHOBOOB HEQJIEKTPUYECKHUX CUCTEM
UHUIMUPOBAHMS CO CTABUJIBHBIMU XAPAKTEPUCTUKAMM YJIAPHOM BOJIHBI

Summary. Currently, the organization of the production of non-electric initiation systems based on the
domestic raw material base is relevant for Ukraine. The main component that is a component of non-electric
initiation systems is the so-called active substance, consisting of a mixture of nitramine (octogen or hexogen) and
aluminum. The solution of the deficiency of these nitramines is possible due to the use of resource-saving
technologies for the disposal of solid propellants and ammunition unsuitable for further use for its intended
purpose. However, when using these technologies, nitramine extracted from solid propellants and ammunition
does not correspond to the quality presented to a marketable product for the production of non-electric initiation
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systems. The purpose of this research is to establish the laws governing the preparation of an active substance
suitable for use in the manufacture of waveguides of non-electric initiation systems.
AHHOTalIl/ISI. B HacCTodAIIEeC BPEMA aKTyaJbHBIM [JIsd YKpaI/IHLI SABJIACTCA OpraHusaluvsg HOPOU3BOACTBA

HCOJICKTPUYCCKUX CUCTEM HWHUIHUUPOBAHUSA Ha OCHOBC OTEYCCTBEHHOM CLIpLeBOﬁ 0a3kl.

OCHOBHBIM

KOMIIOHCHTOM, KOTOprﬁ SABIIACTCA COCTaBJ'I)HOIHefI HEJJICKTPUUCCKUX CUCTEM HWHULHUUPOBAHUSA, ABJIACTCA TakK
Ha3bIBA€EMOC€ AKTUBHOC BCHICCTBO, COCTOANICEC U3 CMCCHU HUTPAMHUHA (OKTOFeHa nin reKcoreHa) n aJIFOMHHUA.
Pemenne nepunura yka3aHHBIX HUTPAMITHOB, BO3MOYKHO 32 CUET MIPHMEHEHHS PECYPCOBO3BPATHBIX TEXHOJOTHIHA
YTHIM3aIUA TBEPIOTO PAKETHOTO TOIUIMBA W OOEHMPHIIACOB, HETPUTOMHBIX IS AajJbHEWUIIEro MPUMEHEHHsS 110
npsaMoMy HasHaueHHto. OmHAKO, NMPHW KCHOJIB30BAHWHM YKa3aHHBIX TEXHOJOTWH, W3BICYEHHBIA W3 TBEPIOTO
PaKeTHOTO TOIUTMBA W OOCHMPHIIACOB HUTPAMHH HE COOTBETCTBYET KAadECTBY, IPEABABIACMOMY K TOBApPHOMY
MPOAYKTY IJIA NPOU3BOACTBA HEIJICKTPUICCKUX CHUCTEM HWHHUIMHUPOBAHUA. Heﬂb}o HaCTOAIINUX I/ICCJIG,ZIOBaHI/Iﬁ
ABJIAETCSA YCTaHOBJICHUE SaKOHOMCpHOCTeﬁ TMOJTYYCHHNS aKTUBHOI'O BEIECTBA, IMPUTOJHOTO IJIA MCIOJIB30BaAHUA
IpX U3roTOBJICHUN BOJIHOBOJOB HEAJICKTPHUUCCKUX CUCTEM UWHUIIMUPOBAHUA.

Keywords: solid propellants, octogen, non-electric initiation systems, dimethyl sulfoxide

Kniouesvie cnosa: m@é'pt)oe pakemnoe moniueo, OKmMO2EH, HedNeKmpuiyecKue Cucmemsvl UHUYUUPOBAHUA,

oumemuacyib@okcuo

IHocranoBka npobaemsl. B HacTosee BpeMs B
YCHOBUSIX YKpaWHBl TPH TPOBEICHHH B3PHIBHBIX
paboT, JUIs CO31aHNS Pa3HBIX CXEM B3PBIBAHUS 3apPSI0B

NPOMBINUICHHBIX ~ B3pBIBYATBIX  BemectB  (BB),
UCIIONB3YIOT HEIICKTPHICCKHE CHCTEMBbI
WHUIAAPOBAHUS (HCW). D¢ hexTHBHOCTD
MIPUMEHEHUS HCHU o0ycIioBIIeHa BBICOKOM

0e301macHOCThI0O B  OOpalieHUH U BO3MOXKHOCTBIO
CO3/IaHHs CXEM B3PBIBAHHS Pa3IM4YHOM CI0XKHOCTHU C
MPAaKTUYeCKH HEOTPAaHWYCHHBIM II0 BPEMEHHBIM
HUHTEpBaJIaM 3aMe/JICHUEM.

OcuoBHbIM mpeumymniectBoM HCU  saBasercs
BO3MOXKHOCTH YIPABIATh 3aMEIUICHHEM, KaK MEXIy
B3pBIBAMHU OTJEIBHBIX 3apsS0B, TaK U BHYTPHU CaMOTo
3apsima BB, dWro  mosBoiseT — perynmpoBath
WHTEHCUBHOCTb HAarpyKeHHsT TOPHBIX IOpOJ. OTH
cBoiictBa HCU mo3BonstoT 3 ()eKTUBHO yIpaBisTh
Ka4ecTBOM JpOOJEeHUS TOpOA U  OJHOBPEMEHHO
CHIDKATh HEeTaTUBHOE yIIapHO-BOJIHOBOE "
CelCMUYECKOe BO3/ECICTBYE B3PbIBA.

B co6pannom Buze HCH cocrout n3 BOTHOBOA,
KOMIUIEKTYIOIIETO KarcroJis-IeToHaTopa (KO),
TepMETHYHO COEIIMHEHHOT O c BOJIHOBOJIOM
TUTACTUKOBOTO KOHHEKTOpPA, B KOTOPBIH YCTaHOBIICH
KA.

OIHMMHU M3 OCHOBHBIX KOMIIOHEHTOB B COCTaBe
HCH, sBnsercs mutpamuH (okTOoreH). B HacTosmimit
MOMEHT, KaK IIPaBHJIO, HCIIOJIb3yeTCs HWMIIOPTHBIN
HUTPAaMUH KaK B COCTABE KaITIOJICH-ZIeTOHATOPOB, TaK 1
B BOJTHOBOJIaX B COCTaBE aKTHBHOTO BEIIECTBA.

AHanu3  MOCHeIHMX  HCCIeJOBaHUH M
nyoaukamuid. Pemenne pmedurmra HUTpammHA
BO3MOXKHO 3a CHYET CO3JaHHA COOTBETCTBYIOIIETO
MIPOM3BOJICTBA IO CHHTE3Y HAUTPAMHUHA, JTNOO COTJIaCHO
JUTEPaTypHBIM UCTOYHUKAM [ 1-2] 3a c4€T mMpUMEHEeHN S

PecypcoBO3BpaTHBIX TEXHOJIOTHIHA YTHITU3AIIH
tBEpHoro paketHoro Torumea (TPT), Goenpunacos ¢
ACTEKIINM  CPOKOM  XpaHeHwWsA.  Ilpum  3TOM
HCTIOJB30BaHUE CHIPHS, IMOyYSHHOTO C MIPUMEHCHHEM
PEeCYPCOBO3BPATHBIX TEXHOJIOTHH, MO3BOJSET CHU3HUTH
cebecronmocts 3THX m3Aenui (K, HCH).

Ha T'TI «HIIO «I1X3» (r. IlaBmorpan) ObLIH
NpoBeeHbI paboTHI 10 MoauduKauu HUTpamMuHa [2],
u3Bie4€HHOro u3 TPT ¢ HCTEKIIUM CPOKOM XpaHEHUSL.

BoiesieHne HepelIEHHBIX paHee YyacTell o0mmei
npodaembl. Opnako mnpurotoBiennoe HCHU wu3
AKTHBHOTO BELIECTBAa HA OCHOBE MOJU(DHIIUPOBAHHOTO
HUTpAMHHAa XOTS ¥ YHOBJIETBOPSET TPEeOOBAHUSAM
HopMaTuBHOM nokymeHtauuun Ha HCHU, HO He
obecrieurnBaeT CTaOMIBHYIO CKOPOCTh YIAPHOW BOJHEI
1900£200 m/c u coctapnsier 1729-1824 m/c.

dopmMynupoBanme uenemn cTraTeu
HACTOSIIIAX WCCJICJOBAHUI SBISIETCS yCTaHOBJICHUE
3aKOHOMEPHOCTEH MOIYYCeHUs aKTHBHOTO BEIICCTBA,
MIPUTOHOTO JJISI WCIIOJB30BAHUS TPU H3TOTOBJICHUHU

BOJIHOBOZIOB HEAIICKTPUICCKIX cUCTEM
UHUIUAPOBAHHUS.

MsnoxeHMe OCHOBHOTO MaTepmana. Jlus
MIPOBEACHUS HCCIICTOBaHUN HCTIONB30BaJICs

HUTPAMUH, TIOJYYEHHBIH B pe3yibTare KOHBEPCHU
nonuMepHoid kpowku TPT ¢ npumenenuem JIMCO
[2]. Jnsa onpeneneHust XapaKTepPUCTUKHA TEPMHUECKON
CTaOMIIBHOCTH MCXOJHOTO HUTPAMUHA M CPaBHEHUS C
AQHAJIOTMYHOU XapaKTepUCTUKON HUATpaMUHA
TOBApHOTO KadyecTBa MIPUMEHSIICS METOH
muddepernnansHO-TepMudeckoro ananmza  ([TA).
TepmorpaMmel ATA, TIOJTy4Y€HHBIE Ha
mddepeHnnanbHO-TepMUdeckoM aHanu3arope L81
Lenseis WCXOOHOrO ®  TOBapHOTO HUTPaMHHA
NIPUBEICHBI Ha pHC. 1-2 COOTBETCTBEHHO.
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W3 nmaHHBIX MPHUBEACHHBIX HA pHC. 1-2 ciemyer, COOTHOIIEHWUW | 5. Tlocne ¢uabTpoBaHUS B
YTO WCXOJHBI  HUTPAMHUH, W3BJICUCHHBIA W3  TIONyYEHHBI  pacTBOp  IpH  MEpeMEIINBaHUH
nonuMepHoil kpomkn TPT (nmama3oH pas3mokeHHS ~ MEXaHWYeCKOM  MemIaikoi  mobaBuimM  BOmy €
278,4-289,6 °C ¢ makcumymoM ripu Temnieparype 281,8  Temneparypoit 5 °C (wacToTa  BpamieHUs

°C) uMeeT CXOAHBIE TEIUIO(MU3NIECKHE TapaMeTpsl ¢
TOBapHBIM HUTPAMHUHOM  (JMANa3oH  Pa3JIOKEeHUs
275,9-290,3 °C ¢ MmakcumMyMoM 1ipu Temmepatype 279,1
°C).

Hutpamun mnocne wusBneuenus u3 TPT Obun
IpeBapuTEIbHO MOANGHUIMPOBAH 10 CIETYIOMeH
METOJIMKE: IPUTOTOBMIIM PAacCTBOP H3BJIEUEHHOTO
HUTpamMuHa B jauMmetwicynbdokcune (JAMCO) B

MEXaHHYECKOM MeIIaIKy Py 3TOM cocTasiisuta 25 - 30
c!) mocne mepememuBanus B Tedenune 10 MuH
BBINABIIMH HUTPAaMHUH OT(QUIBTPOBAJICS, CYIIMICS U
B3BEHIMBAICS. M3 MOJy4eHHOTO HUTpaMuHAa M OBUIN
W3rOTOBJICHO aKTHBHOE BEIIECTBO JUIS OMBITHBIX
naptuil BonoHoBonoB HCH. Kpatkas xapakTepuctuka
HCXOJJHOTO HUTPaMUHA JUIsl IPUTOTOBJICHNS aKTHBHOTO
BEIIIECTBA IIpeJICTaBIeHa B Ta0I. 1.
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Tabimna 1
KPATKAS XAPAKTEPUCTUKA UCXOJHOI'O HUTPAMUHA
JIJIS TIPUTOTOBJIEHU S AKTUBHOI'O BEILIECTBA

HaumeHoBanue nokaszaresns Benmuuna
InotHOCTE, T/CM® 1,88-1,91
Coneprkanue Biary, % He 6oree 0,05
ConeprkaHye 9acTHIl 25 MKM 1 MeHee, % 90- 98
Conepxanue yactuil 50 MM u 6onee, % 1-2

Bremnwnii BU HCXOJHBIX KOMIIOHCHTOB: MPUTOTOBJICHUS aKTUBHOI'O BEIICCTBA NPEACTABJICH Ha
HUTpaMUHa n AJIFOMUHUA MMPUMCHACMBIX JJIA puc. 3 1 4 COOTBECTBEHHO.

PuCyHOK 3. - BHemHuu 8uo ucxoz)uoeo HUMPAMUHA, NPUMEHAEMO20
0714 NPU20MOGIEHUS AKMUBHO20 BeUjeCmed

o

P 0@ o °o‘é

Pucynok 4. - Buewinuii 810 UCX00H020 ANIOMUHUEB020 NOPOUKA, NPUMEHAEMO20
0J151 NPU2OMOGIeHUS] AKMUBHO20 8eUeCmed
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JKCcIepUMeEHTAJIbHA 4acTh. 3arpy3uiaul B
CMECHTENb  TPAaBUTALIMOHHOTO  THMA  HUTPAMHH
MOJIU(MUIMPOBAHHBIA W ATIOMMHUH B COOTHOIIECHUH
92% : 8%. IlpurotoBieHWe AaKTUBHOTO BEIECTBA
BBINIOJHSIM OyKOBBIMH IIapaMH ¢ OTOOpOM TIpo0
MOJYYCHHOTO aKTUBHOTO BelecTBa yepes 2, 4, 6, 8, 10
YacoB  COOTBETCTBEHHO. I[IpOBOAMJIM  HCHIBITAHHSA
0TOOpaHbIX TPOO IO TTOKA3ATEISIM:

- dopma wacturr (mom MuKpockoroMm Leica
DMILM);

- (pakuuoHHBIH cocTtaB (Ha ycraHoBke SALD-

301V).
U3 0T0OpaHHBIX MTPOO aKTUBHOTO BEIICCTBA OBLIH
M3TOTOBIICHBI ~ 00pasuel  BonmHOBOJOB CHUH ¢

OTpeieIeHUeM CKOPOCTH YAApHON BOJHBI.
PesysbTaTel u MX oOcy:kneHne. B pesynbrare
MPOBEACHHBIX paboT, OBUIO TMONydeHO aKTHBHOE
BEIIECTBO C Pa3IMIHBIM (PPAKIMOHHBIM COCTABOM.
Ha puc. 5 npencraBieH BHELIHMI BHJ 4acTHUIL
aKTHBHOTO BEIIECTBA IOCJIE 2 YaCOB MIPUTOTOBIICHUSI.
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PuC)/HOK 5. - Brewnuii 610 yacmuy aKkmueHo20 eeujecmed nocie 2 wacos npucomoeeHus

Kak BuaHO U3 puc. 3 UCXOQHBII HUTPAMUH UMEET
W30METPUYYCKYI0 OpTOpoMOMUYecKyro [ dopmy.
CoryacHO puc. 5 yxe 4epe3 2 yaca MNPUTOTOBJICHUS
AaKTHBHOTO BEIIECTBA €ro YacTUIBI HPHOOpETaoT
HENpaBWIbHYI0 (OpMY, B YaCTHOCTH KpPHCTAJIbI

HUTPaMHUHA, TaK KaK Hapsjy C IepeMelInBaHHeM
MPOMCXOIUT H3MENIbYECHHE YACTUI[ HHUTpAMHHA U
ATIOMHHHUEBOTO MMOPOIIKa. B Tabnuiie 2 npeacTaBieHo
HU3MEHEHHE TPaHYIIOMETPUUECKOrO COCTaBa aKTHBHOTO
BEIIIECTBA B XOJI€ €r0 MPUTOTOBICHHS.

Tabmuma 2

N3MEHEHUE T'PAHYJIOMETPHYECKOI'O COCTABA AKTUBHOI'O BEHIECTBA
B XOJIE EI'O TIPUT'OTOBJIEHUSA

I'panynome- MaccoBast 105 Kax0i Gppakmum, %o

CT(E;T;Z?I;HKI; HO H}::;Z:mn_ yepe32vaca = yepe34uaca | uepes 6 yacoB = uepe3 8 uacos | uyepes 10 yacos
-111,66+94,85 0,017 0,000 0,000 0,000 0,000 0,000
-94,85+80,56 0,043 0,000 0,000 0,000 0,000 0,000
-80,56+68,43 0,022 0,000 0,000 0,000 0,000 0,000
-68,43+58,13 0,076 0,000 0,000 0,000 0,000 0,000
-58,13+49,37 0,268 0,003 0,000 0,000 0,000 0,002
-49,37+41,94 0,661 0,006 0,000 0,000 0,000 0,002
-41,94+35,62 0,668 0,013 0,000 0,002 0,002 0,003
-35,62+30,26 0,414 0,021 0,003 0,002 0,002 0,004
-30,26+25,70 0,084 0,030 0,004 0,003 0,003 0,005
-25,70+21,83 0,000 0,039 0,006 0,004 0,004 0,007
-21,83+18,54 1,242 0,052 0,010 0,006 0,007 0,010
-18,54+15,75 6,462 0,070 0,015 0,009 0,011 0,015
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Tparysome- MaccoBas 10515 Kax 101 Gppakuuy, %

CZZ?ZE’CI;HKP; s HBes:I:Il;eImH- yepe32yaca = dyepe34yaca | yepes 6 yacoB = uepe3 8 yacos | yepes 10 yaco
-15,75+13,38 18,813 0,093 0,021 0,014 0,021 0,019
-13,38+11,37 28,914 0,131 0,028 0,021 0,030 0,019
-11,37+9,65 27,442 0,174 0,035 0,023 0,035 0,017
-9,65+8,20 12,455 0,218 0,044 0,021 0,039 0,027
-8,20+6,96 2,418 0,223 0,056 0,022 0,055 0,058
-6,96+5,92 0,000 0.438 0,098 0,055 0,108 0,115
-5,92+5,03 0,000 0,834 0,172 0,114 0,191 0,200
-5,03+4,27 0,000 1,313 0,274 0,189 0,281 0,341
-4,27+3,63 0,000 1,629 0,441 0,255 0,402 0,546
-3,63+3,08 0,000 2,443 0,705 0371 0,610 0,815
-3,08+2,62 0,000 4,134 1,088 0,577 0,933 1,083
-2,62+2,22 0,000 6,258 1,549 0,879 1,265 1,395
-2,22+1,89 0,000 7,268 2,155 1,195 1,609 1,787
-1,89+1,60 0,000 7,180 2,902 1519 2,020 2,400
-1,60+1,36 0,000 7,142 3,799 1,920 2,716 2,578
-1,36+1,16 0,000 5270 4,330 1,999 2,940 2,621
-1,16+0,98 0,000 3,169 4,968 2,150 3,118 2,885
-0,98+0,84 0,000 2,381 6,192 2,819 3,717 6,877
-0,84+0,71 0,000 7,718 10,385 7,413 8,364 13,852
-0,71+0,60 0,000 13,305 15,285 14,772 15,105 21,182
-0,60+0,51 0,000 15,791 18,616 22,094 21,111 21,277
-0,51+0,43 0,000 9,818 15,191 21,634 19,172 14,445
-0,43+0,37 0,000 2,836 8,916 14,514 12,093 5416
-0,37+0,31 0,000 0,000 2,710 5,404 4,035 0,000
0,31 0,000 0,000 0,000 0,000 0,000 0,000

Kak BHZHO W3 pE3ynbTaTOB ONpENENECHHA  W3MEHEHHEM CPEJHEr0 pa3Mepa YacTHI] aKTUBHOTO

TPaHyJIOMETPUIECKOTO COCTaBa aKTHBHOTO BEIIECTBA B
XOJle ero TPHUTOTOBICHHUS  TPOHCXOAHUT  €ro
HU3MeNbYCHHE B XOJe MepeMemuBanms. Yepes 2 waca
U3MENbYCHHST 3a CUYET HCTHUPAHWSI H COyIapeHUs
YaCTHIIBl ~AKTHBHOTO  BeleCTBA C  OCHOBHBIM
(dbpakumonabM coctaBoM oT 21,83 MkM 110 6,96 MKM
(aro coctaBisieT 97,75% oT 001IEei MacChl aKTUBHOTO
BEIIECTBA) U3MENLYAIOTCS 10 (QPAKIIMOHHOTO COCTaBa
ot 5,03 mxm 10 0,37 MM (dto coctaBisieT 97,66% ot
oOmelr  Maccel  aKTMBHOTO  BemiecTBa). llpm
JTAITbHEHIIIEM PUTOTOBICHUH aKTUBHOTO BEIIECTBA OT
4 o 10 yacoB u3MeJbUECHUE YACTHUI] IPOXOJUT HE TaK
3HAYHUTEEHO, OCHOBHBIC (DPAKITUH YACTHI] COCTABIISIOT
3,08 —0,31 mxMm u 3,08 — 0,37 MKM COOTBETCTBEHHO.
Bonee HariasmHO 3TO MOXKET OBITH MPEICTABICHO

BEIIIECTBA B XO/I€ €T0 IIPUTOTOBJICHHS.
Cpennuii pazmep 4acTHI] OTOOPaHHBIX MPOO yepe3

2, 4, 6, 8, 10 wdyacoB aKTHBHOI'O BeIIECTBA

paccuuThIBaCs 1Mo cienyromeit popmyne [3]:

N
dcp = z mi di (l)
Py
rae M u di — BecOBbIE JIOM KAXAOH Hpakiuu u
CpenHUil pasMep KPHCTAIOB 3TOH  (pakuuu
COOTBETCTBCHHO.

Ha puc. 6 npeacraBiieHa 3aBUCHMOCTb CPEIHETO
pasMepa dYacTHI OTOOpaHHBIX TIPOO AaKTHBHOTO
BelecTBa 0e3 m3MeNnpueHus u uepes 2, 4, 6, 8, 10 yacos
HM3METBLYEHHS] COOTBECTBEHHO.
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Pucynox 6. - 3asucumocms cpednezo pazmepa yacmuy omoOPAHHBIX NPOO AKMUBHO20 8eujecmad
0e3 usmenvuenus u uepes 2, 4, 6, 8, 10 uwacoe usmenvuenus

W3 mpuBeAEHHBIX HA pUC. 6 JAHHBIX CIEAYET, YTO
B XOJ€ IIPUIOTOBJICHHS AaKTUBHOTO  BEIIECTBa
MPOUCXOIUT JIOTOJIHUTEIBHBIM €ro H3MeNbYeHHe 0
cpennero pasmepa yactun 1 - 0,6 mxM. OcHOBHas
9acTh aKTHBHOT'O BEIECTBA U3MENbYaeTCs B IIEpPBhIC 2
gaca ero MpUroTOBJICHUS.

B  nmocnenyromee  BpeMs — IMPHUIOTOBICHHSA
akTuBHOTO BemectBa (4 - 10 u) cpemmmii pasmep
yacTuIl npakTadeck He mmersics (0,7- 0,6 Mxm).

Jl1st aHanu3a BIMSIHUSI TUCTIEPCHOCTH aKTHUBHOTO
BElIECTBA Ha XapaKTEePUCTUKH ONBITHBIX MapTUi
BOoHOBOIOB HCU BBIONHMIM OLIEHKY W3MEHEHUS
CKOPOCTH yAapHOW BonHbI BosHOBOJoB HCU oT
BPEMEHHM MPUTOTOBIEHUS aKTHUBHOrO BellecTBa. Ha
puc. 7 mpeacTaBieHa 3aBUCUMOCTh CKOPOCTH YIapHO#
BOJHBI BONIHOBOOB HCH OoT BpemMeHH H3MenbueHUus
aKTHBHOTO BEIIIECTBA.
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Pucynox 7. - 3asucumocms ckopocmu yOapHou 60a1bl OM 8PEMEHU USMETbYEHUS.
aKMUEHO20 6ewecmea.

[omy4yeHHbie gaHHBIE (PHC. 7) CBUACTEIBECTBYIOT
0 TOM, UYTO CKoOpocTh yaapHoil Bomnel CHH,
M3TOTOBJICHHOTO W3 AaKTHBHOTO BemlecTBa mocie 2
4acoB HM3MENbYEHHUs yBenmuuBaercsa ~7,2 % u mpu
JanbHEeHIeM u3MenbueHuN 4 - 6 9acoB JOCTHTaeT
1882,3 1884,5 w/c. Ilpu mnocnenyroriem
n3MenbdeHnn 10 8 - 10 gacoB CKOPOCTh ymapHO
BOJIHBI M3MeHsieTcsi He3HaunTenbHo (~0,3%). Takum

00pa3oM ONTUMAIbHBIM BPEMEHEM H3MEIbUCHHUS
aKTHMBHOro BemlectBa g w3rorosienuss HCHU ¢
YCTOWYMBBIMH ~ pe3yJbTaTaMH CKOPOCTH  yJapHOM
BOJIHBI COCTaBJISIET 4 - 6 4acoB.

BoiBoabl W3 JaHHOIO HCCJEIOBaAHHS W
nepcneKTUBDI. IToy4enst 3aKOHOMEPHOCTH
MPUTOTOBJICHUSI AKTHUBHOTO BEIIECTBA HAa OCHOBE
HUuTpamuHa, u3BiaeuénHoro u3z TPT, ucnons3zyemoro
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IOpY U3TOTOBJICHUU BOJIHOBOJIOB HEAIEKTPUYECKHUX Jluteparypa.

CUCTEM MHULUUPOBAHUS, co CTaOMIIbHBIMU 1. 3abemun JI.B. OcHOBBI NPOMBIIIIEHHOM

XapaKTepUCTUKAMU YIapHON BOJHBIL. TEXHOJIOTHH yTUIH3alHuU KpPYHMHOTabapUTHBIX
YcraHoBneHo, 4ro HauOojee TpHEMIIEMBIM  TBEPAOTOILIMBHBIX 3apsnoB / P.B. adustymun, A.H.

BpEMEHEM IPHUTOTOBJIEHHUsS akTHBHOro BemiectBa Ans  [lonuk, B.JO. Menemko — M.: OOO «Henpa-

MOJy4eHHs] CTaOWIBHBIX XapaKTEPUCTUK CKOPOCTH
ymapHoit BomHBI BomHOBOZOB HCU coctasmseT 4 - 6
4acoB.

[Tomy4yeHsl MCXOAHBIC AAHHBIC M Pa3pabOTKH
periaMenTa TEXHOJIOTHYECKOT0 nporecca
NPOU3BOJCTBA BOJHOBOIOB HEAIEKTPUUSCKUX CHCTEM
MHULIMUPOBAHUS JJIS CEPUITHOTO TPOU3BOCTBRA.

Busnecuentpy, 2004. - 226 c.

2. be3omacHOCTh MPOLECCOB MPOMU3BOJACTBA H
TIPUMEHEHHSI SMYJIbCHOHHBIX B3PbIBUATHIX BEIIECTB C
KOMIIOHEHTAaMH  YTHIH3HPYEMBIX  BOOPYKCHHH.
Mownorpadus. / Iluman JL.H. VYcrumenko E.B.,
lomuaeko B.U., Coboner B.B. — J[HenmpomeTpoBck:
«JImpay, 2013. — 526 c.

3. Marycesuu JL.H. Kpucrammmzanus B
MIPUCYTCTBUM 3aTPaBOYHBIX KpUCTALIOB. - JKypHan
npuKIaaHON xuMun, 1961, 1.34, Ne5 c. 986-993.
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