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THE DETERMINATION OF EFFECTIVE DOSE OF “SUMAKH

FRUIT EXTRACT” FOR CORRECTION OF GENOTOXICITY

OF METHYLNITROSOGUANIDINE DURING THE PROCESS
OF ARTIFICIAL MUTATIONS IN BACTERIA

Abstract. To determine the effective dose of sumakh fruit extract as a modifier for artificial
mutagenesis, an extract was added to the wild-type E. coli K-12 cell culture medium in the test
dose, then the objects were exposed to mutagen. As a mutagen MNG (methylnitrosoguanidine)
(5 mcg/ml) was added to the medium. Doses of mutagen were selected by calculating the aquatoxicity
of their mutagenic effect.

As can be seen from the results of the experiment, the mutagen used reduce the viability of bacteria.
Sumakh fruit extract at a dose of 0.01 mcg / ml most effectively reduces the frequency of mutations
formed by MNG (table 1).

Keywords: methylnitrosoguanidine, antimutagens, sumakh fruit extract.
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OMNPEAOENEHUE 3PDPEKTUBHON A03bl “3AKCTPAKTA U3
NJoAoOB CYMAXA” AJ19 KOPPEKLUU FrEHOTOKCUYHOCTMU
METUJTHUTPO30OIrYAHUAUHA NPU NPOLLECCE
MCKYCCTBEHHOMN MYTALIUU Y BAKTEPUA

Annoranmsa. AArsa onpepaeseHHS 3QPEKTMBHOM AO3bI 9KCTpPaKTa M3 IIAOAOB CyMaxa, Kak

MoAMUKATOpa IIPU UCKYCCTBEHHOM MyTareHese B cpeay mocesa kaeTok E.coli K-12 puxoro Tuma

AO6aBA51AC5I 9KCTPAaKT B HCHbITyeMOfI AO3€, AaACe 0OBEKTHI B OTAE€APHOCTH ITIOABEPTAANCH BOSAefICTBHIO

myTareHa. B kauecrse MyTareHa k cpepe pAob6asasiact MHHT (MetranuTposoryanuaun) (S MKr/ma).

AOSI)I MyTareHa ObIAK BI)I6PaHbI ITyTE€M BBIYMCACHH SKBUTOKCHYHOCTH €0 MyTaIr€HHOI'O BOSAefICTBHH.

Kax BHUAHO M3 PE3YyAbTATOB OIIbITQ, HCHOAb3yeMbeI MyTareH IIOHHMXXaeT SKM3HECIIOCOOHOCTD

bakTepuil. DKCTPAKT U3 MAOAOB cyMaxa B Ao3e 0,01 Mxr/mMa Hanb6oAee 3¢ PpeKTHBHO IOHIKAET YaCTOTY

MyTanuii, o6pasosanryto MHHT (Taba. 1).

KaroueBbie cAoBa: METHAHHUTPO3OTYAaHHUANH, IIPOTHBOMYTAr€Hbl, 9KCTPAKT M3 IIAOAOB CyMaxa.

ITouck KOppeKTOPOB, CIIOCOOHBIX TPOTHBOCTOSITH
BPEAHOMY BO3AEHCTBHIO MyTareHHBIX U KaHI|epOTeH-
HBIX BeIIIeCTB B IIPOIIeCcCaX MyTallui CHHTeTHIECKOTO
Y HATYPAABHOTO IIPOUCXOXKACHHS BEAETCSI HAYMHAS CO
BTOPO¥ IOAOBHHBI IPOIIAOTO Beka. Ocoboro BHUMa-
HISI B AAHHOM HAIPaBA€HHU 3aCAY>KHBAIOT HATYPAAb-
HbIe BeIlJeCTBA PACTUTEABHOT'O IIPOUCXOXKACHHA.

B AaHHOM HccAepOBaHMU Oblaa IPOHM3BeAEHA
armpo0anus MUPOKOTO AUAIIA30HA AO3BI “IKCTPAKTA
M3 IAOAOB CyMaxa“ Kak MOAPHUKATOPA UCKYCCTBEH-
HOTO MyTareHe3a, COXpaHHBIIErO HaTypaAbHbIE Be-
I[eCTBA PaCTUTEABHOTO ITPOUCXOXKACHHS, a TaK e
ompeaeAeHue ero Hamboaee 3PPeKTHBHON AO3BL
AAst 00BEKTHBHON OIleHKU ero 3¢p¢PeKTUBHOCTH
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B 3allUTe TeHOMa, ObIAA H3y4YeHa IPOTHUBOMYTareHHO
aKTHBHAS A03a 9KCTPAKTA U3 IIAOAOB CyMaxa IIpH BO3-
AeHICTBHM My TareHHBIX BeI|eCTB, PA3AUYAIOIUXCS IO
IIPUPOAE, TUITY, IO MeXaHHU3MY B3aUMOAENCTBH C Ha-
CA€ACTBEHHBIMU CyOCTpaTaMy, a TaK Xe II0 TSDKECTH
BbI3BaHHBIX UMH NoBpexAeHnit AHK.

YacTp nccaepoBanHuit 6p1aa poseseHa Ha E.coli
K-12 aukoro Tuma. B xauecTBe MyTareHa B AAHHOM
HUCCAEAOBAaHMM ObIA ucroab3oBan MHHT (MeTnA—
HI/ITPOBOI‘yaHI/IAI/IH). ITpoBepsieMble AO3bI IKCTPAKTA
OBIAM AODABAEHDI K OOBEKTY AO MyTareHa. AAst 9TUX
IleAefl KAeTKHU OaKTepHUil BBIPAIIUBAAUCH AO ITAOTHO-
crt 2-5%1077 06/manpu remnieparype 37 °C Ha cpeae
M-9 c so6asaernem MgSO,, raroxossr, CaCl,u Tpum-
Todana. Aasee B AAHHYIO CpeAy AODaBASIACH 9KCTPAKT
U3 AOAOB cyMaxa B Ao3e oT 0,001 oo 100 MKr/ma.

Kaerxu mocae 06paboTKu MX 9KCTPAKTOM U3 ITAO-
AOB CyMaxa HHKyOUpPOBaAKCh B TeueHHe 30 MUHYT Ha
BopsiHOM 6aHe mpu 37 °C, ocaxAaAuCh LeHTpUdy-
TMpOBaHKMEM M PeCyCIIeHAMPOBAAUCH Ha pocPaTHOM
6ydepe (ph 7,0). Aasee k Hum Aob6aBasiact MHHT
(5 MKT/ MA) ITocae 30-Tu MUHYTHOM HHKyOanuu
MyTareH BbIMBIBAACS] U3 KATOK, KAGTKU PeCyCIIeH-
AUPOBAAKCH B pocPaTHOM Oydepe U BBIPALIUBAAUCH
Ha mMsco-nentorHomarape (MIIA) u arape c Ao06aB-
AeHHEeM TpUnToQaHa.

MHHTI sBAsisich MOHO- ¥ TOANYHKIIMOHAABHBIM
AAKMAMPYIOIUM COEAMHEHNeM, SBASeTCS MyTareHOM
IpsIMOTO THIIA, T.€. B HAYAABHOM PopMe HaXOAUTCS
Bo B3aumoaetictsuu ¢ AHK-mumesnsto. ITpu Boi6o-
pe MOAEAM MyTareHa, Tak e YYMTBIBAACS CIIEKTP
06pasyeMbIX UM THIIOB IIEPBHYHOTO IOBPEXXAEHHS
Moaekya AHK. T. o. MHHI, sBasisic AooHOpOM aa-
KHABHBIX TPYIIIL, 0O pasyeT epBUYHBIE IOBPEKAEHIUS
HYKACOTHAHOTO THIIA.

Crarncruka. 3HauuMOCTh U3MeHeHus adpdek-
TUBHOCTHU MyTareHe3a (k) OLleHMBAAH IPU IOMOIIH

-1
kpurepus Crbriopenta (t) o popmyae t = %

, TAE

K - gacTHOe OT AeAeHHS YaCTOTBI MyTAIIHil B COIIO-
CTaBAsIEMbIX BApHAHTaX 9KCIIepUMeHTOB. 0K onpepe-

AsAM IO GOpMyAe GK:K\/(ﬂ)2+(%)2, rae
x

Xy

X — CPeAHsS YaCTOTa MyTal[Ui. OX OIPEACASAHU IO

1 . .
popmyae ox = » TA€ Xi 9aCTOTa MyTaLIUM KasK-

AOTO OIIBITA, 11 — KOAMYECTBO OIIBITOB.
O creneHu akTUBHOCTH UCIIBITBIBAEMBIX I'€HO-
3aIUTHBIX CPEACTB CYAMAHM TI0 mokasareato QOII,
KOTOPBIN OTpakaeT cOOOM OTHOLIEHHE Pa3HUIIBI
MEXAy TepBOHAaYaAbHbIM M MOAUQPHIIMPOBAaHHBIM
YPOBHEM MYTHPOBAHHMS K IEPBOHAYAABHOMY.

Tabnuua 1.— [Jo3do3saBmncumas Mmoandurkaumsa 3KCTPaKTOM 13 NA040B cyMmaxa
MHHI" — nhgyumpoBaHHOro mytareHesa knetok E. coli K-12 gukoro tnna

BapHAHTHING Akcrpakr + MHHI, Mxr/ma
OnpIT Konrpoasr | AMCO | MHHT | g g01 | 0,01 | 0,1 1,0 10 | 0,001
1 2,23 63 | 2150 | 180,5 | 61 | 105,5 [211,42| 192,8 | 287,6
2 4,44 72 | 182,6 | 72,35 | 105 | 172,6 | 158,1 | 260 | 227,5
3 11,47 541 | 2572 |114,17| 93 | 78,9 |170,45| 150 | 67,9
4 7,73 525 | 113,3 |144,93| 61 | 187,1 | 1040 | 89,2 | 152,9
Y 25,87 24,16 | 768,1 | S12 | 320 | 544 | 644 | 692 | 736
X 6,46 604 | 192 | 128 | 80 | 136 | 161 | 173 | 184
k LS | 240 | 1,41 | 1,19 | 1,11 | 1,04
t 6,09 8,75 5,32 3,22 22 0,85
p <0,001 | <0,001|<0,001 | <0,01 | <0,05 | >0,05
OOI1 033 | 058 | 029 | 0,16 | 0,10 -
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B AaHHOM ombITE 9KCTPAKT M3 IAOAOB CyMaxa
HCIIOAB30BAACS Ha 00BEKTAaX AO MyTareHa. B Ta-
6aure 1 IPOAEMOHCTPHUPOBAHBI KU3HECIIOCO0-
HOCTb U ITOKa3aTeAu MyTareHesa kaetok E.coli
K-12 apukoro tuma mocae o6paboTku 9KCTPaKTOM,
a Tak ke nocae Bospencrsua MHHI. Kak Bupno

II0 Pe3yABTATy AQHHOM TAaOAUIIBI, HCIIOAB3YeMbIil
MyTareH MOHXXaeT XXM3HECIIOCOOHOCTb GaKkTepHil.
MccaepOBaHUE IIOKA3AA0, YTO 9KCTPAKT U3 IAOAOB
cymaxa B po3e 0,01 Mxr/ma HanboAee 3P PeKTuBs-
HO [TOHIDKAET YaCTOTY MYTALUi, 0Opa3oBaHHYIO

MHHT (Taba. 1).
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ANTIMUTAGENIC ACTIVE DOSE OF “SUMAKH FRUIT EXTRACT”
FOR CORRECTION OF GENOTOXITY OF MITOMYCIN C DURING
THE PROCESS OF ARTIFICIAL MUTATIONS IN BACTERIA

Abstract. To determine the effective dose of sumakh fruit extract as a modifier for artificial
mutagenesis, an extract was added to the wild-type E. coli K-12 cell culture medium in the test dose,
then the object was exposed to mutagen. As a mutagen, the object was exposed to mitomycin C
(0.01 mcg/ml) that was added to the medium. Doses of mutagen were selected by calculating the
aquatoxicity of their mutagenic effect.

As can be seen from the results of the experiment, the mutagen that had been used reduced the
viability of bacteria. Sumakh fruit extract at a dose of 0.01 mcg/ml most effectively reduces the
frequency of mutations formed by mitomycin C (table 1).

Keywords: mitomycin C, antimutagens, sumakh fruit extract.
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NMPOTUBOMYTAIrEHHO AKTUBHAA 1O3A “3KCTPAKTA U3 NMNJ1io40B
CYMAXA” 0 KOPPEKUAUN TEEHOTOKCUYHOCTU MUTOMULIMHA
C NPU NPOLIECCE UCKYCCTBEHHOM MYTALUU Y BAKTEPUM

AnHoTammsa. Aas ompeaeseHHs 9QPEeKTHBHON AO3bI IKCTPaKTa M3 IMAOAOB CyMaxa, Kak
MOAUQHUKATOpA IIPU UCKYCCTBEHHOM MyTareHese B cpeAy mocesa KaeTok E.coli K-12 aukoro Tuma
AODABASIACSI SKCTPAKT B HCIIBITYEMOI AO3€, AdAee OOBEKT ITOABEPraAcsl BO3AEHCTBHIO MyTareHa.
B xavyecTBe MyTareHa K cpeae AobaBasiacst muromura C (0,01 mxr/ma). Ao3bI MyTareHa OBIAM

BbI6paHbI ITyTEM BbITHCACHHS OKBUTOKCHYHOCTH €TI0 MyTar€HHOI'O BO3A€fICTBH5L

Kax BHUAHO M3 PE3YAbTATOB OIIbITQ, HCHOAbSyeMbeI MyTareH ITOHIDKAET SKM3HECIIOCOOHOCTD

baxTepuit. DKCTPAKT U3 IAOAOB cyMaxa B Ao3e 0,01 MKr/MA Harboree 9 PeKTUBHO IIOHIDKALT YACTOTY

MyTanuii, o6pazosannyto muromuruaom C (Taba. 1).

KaroueBbie cAoBa: MUTOMHITNHOM C, IIPpOTHUBOMYTAIr€HbI, 9KCTPAKT M3 IIAOAOB CyMaxa.

ITorck KOPPEKTOPOB, CIIOCOOHBIX IIPOTUBOCTO-
SITh BPEAHOMY BO3AEHCTBHUIO MyTareHHbIX M KaH-
I]epOreHHbIX BellleCTB B IIPOL[eCCaX MyTaLjUil CHH-
TETUYECKOTO M HATYPAABHOTO IIPOMCXOXKACHUS
BEAETCS] HAUMHAsI CO BTOPOI [IOAOBUHBI IIPOLIAOTO
Beka. B AaHHOM HarnpaBAeHUH 0cOHOTr0 BHUMAHYS 3a-
CAY>KHBAIOT HaTyPaAbHbIE BeI[eCTBA PACTUTEABHOTO
IIPOUCXOXAEHHUSL.

B AaHHOM mccAepOBaHHMM ObIAQ IIPOU3BEAEHA
anmpo6ars MIPOKOro AUANA30HA AO3BI “OKCTPAK-
Ta M3 MAOAOB CyMaxa“ Kak MOAMQHUKATOPA UCKYC-
CTBEHHOTO MyTareHe3a, COXPaHMBIIEr0 HATYyPaAb-
Hble BeNleCTBA PACTUTEABHOIO IIPOUCXOXKAEHUS,

a TaK XKe OIpeAeAeHHe ero Harboaee 9 PeKTUBHOM
AO3BL. AAsL OOBEKTHBHOM OLIeHKH ero 3¢ PpeKTHB-
HOCTH B 3aIfUTe reHOMa, OblAa U3yYeHa [IPOTUBO-
MyTareHHO aKTUBHAasl A03a 9KCTPAKTa U3 MAOAOB
CyMaxa IIpPU BO3AEHCTBUM MYTareHHBIX BelljeCTB,
Pa3AMYAIOIIUXCS I10 IIPUPOAE, TUITY, 10 MEXaHU3MY
B3aMMOAENCTBHS C HACAEACTBEHHBIMHE CyDcTpaTa-
MH, a TaK Xe I10 TSHKeCTH BbI3BAHHBIX MU IIOBPeX-
aennin AHK.

AaxHoe rccaepoBaHe 6b1A0 poBepeHo Ha E.coli
K-12 aukoro Tuma. B xadecTBe MyTareHa ObIA HC-
noab3oBaH MuromunuH C. Ha B nccaepoBanum npo-
BepsieMble AO3bI 9KCTPAKTa OBIAM AOOABAEHDI K 00B-
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eKTy AO MyTareHa. AAsl 9THX IieAel KAeTKHU GaKTepHit
BBIPAIMBAAUCDH AO MAOTHOCTH 2—5%1077 06/MATIpH
temreparype 37 °C Ha cpeae M-9 ¢ poo6aBaeHreM
MgSO,, raroxosby, CaClZI/I TpunTodaHa. Aaree B AAH-
HYIO CpeAy AOOABASIACS 9KCTPAKT U3 IIAOAOB CyMaxa
B A03e oT 0,001 a0 100 MKr/MA.

Kaerxu mocae 06paboTku HX 9KCTPAKTOM U3 ITAO-
AOB CyMaxa MHKYOHPOBAAMCDH B TeueHre 30 MUHYT
Ha BopsiHO 6aHe nipu 37 °C, 0CaXKAQAUCD LIeHTPH-
$yrupoBaHKeM U peCyClIeHAUPOBAAKMCh Ha pocdar-
nom 6ydepe (ph 7,0). Aasee k HUM AO6ABASACS Mu-
tomutut C (0,01 mxr/ma). [Tocae 30-T1 MUHYTHOI
MHKYOaI[My MyTareH BBIMBIBAACS M3 KAETOK, KAE€TKH
pecycreHAnpoBaAuch B pocarHoM Oydepe u BbIpa-
IMBaAKCh Ha MsIco-TienToHHOM arape (MITA) u ara-
pe ¢ AobGaBAeHHEM TpUIITODAHA.

ITpu BeIOOpe MOAEAM MYTareHOB, TaK K€ YIHTHI-
BAACS CIIEKTp 00pasyeMbIX MU TUIIOB IIEPBUYHOTO
nospesxaeHns Moaekya AHK. T. o. k Tumam mospesx-
AeHHI1, 06pasyembix MuToMULIMHOM C OTHOCATCS CO-

OTBETCTBEHHO IIUKAOOY TaH-THPHUMHAUHOBbIE AFIMe-
Pbl, MyTaIlMOHHbIE MOHOAAAYKTOPBI ¥ KOBAACHTHbIE
MexHHUTeBble BbI MoAekyAbl AHK.

Crarncruka. 3HauuMOCTh U3MeHeHus adpdek-
TUBHOCTHU MyTareHe3a (k) OILleHMBAAH [PU IOMOIIH

-1
kpurepus Crbriopenta (t) o popmyae t = Y%

, TAE

K - gacTHOe OT AeA€HHS YaCTOTHI MyTAIIHil B COIIO-
CTaBAsieMBIX BapHaHTaX aKcriepuMeHTOB. 0K ompe-

Aeasian 1o popmyae oK =K \/(ﬂ)z +(Thy ) TAe
x X,

X — CPEAHSISI 9aCTOTA MyTALMil. CX OIPEACASIAU 1O
> xi

dopmyre ox = » TA€ Xi 9aCTOTa My TaLIMH KaXX-

AOTO OIIBITA, 1 — KOAHYECTBO OIIBITOB.
O cremeHn aKTUBHOCTHU MCIIBITHIBAEMBIX I'€HO-
3aI[UTHBIX CPEACTB CYAMAHM TI0 mokasareato OO,
KOTOPBIA OTpaXkaer cob0l1 OTHOIIEHHEe PpasHHULIbI
MEXAY MEePBOHAYAAPHBIM M MOAI/I(l)I/IL[I/IPOBaHHbIM
YPOBHEM MYTHPOBaHHUs K IEPBOHAYaABHOMY.

Tabnuua 1.— Jo3dosasmcumas mogndurkaumsa sKCTPakToM N3 NA0A0B cymaxa
MutoMmuumH C-nHayumpoBaHHOro MmytareHesa knetok E. coli K-12 gukoro tuna

apuaHTHI NO JkcrpakT +Mutomunua C, MKr/Ma
Ouprr kontpoan | Murommmus C =0 001 | 0,1 | 1,0 | 0,001 | 100
1 9,1 437 463 | 234 | 488 | 527 | 660 | 771
2 14,6 580 310 | 127 | 356 | 413 | 527 | 634
3 243 789 503 | 209 | 470 | 522 | 589 | 575
4 20,8 730 276 | 218 | 362 | 430 | 540 | 380
D 68,8 2536 1552 | 788 | 1672 | 1892 | 2316 | 2360
% 17,2 634 388 | 197 | 419 | 473 | 579 | s90
k 163 | 322 | 1,51 | 1,34 | 1,09 | 1,075
t 121 | 9,53 | 10,85 | 850 | 2,90 | 2,50
P <0,001|<0,001<0,001|<0,001| <0,01 | >0,05
D3I 039 | 0,69 | 034 | 025 | 0,09 | 007

B ombiTax mpoBeAeHHbIX HA HaKTEPHSX IKCTPAKT
U3 [TAOAOB CyMaxa HUCIIOAB30BAACS HA OOBEKTAX AO
myTareHa. B (Ta6aune 1) mpopeMOHCTPHpPOBAHBI
JKU3HECIIOCOOHOCTD U [IOKA3aTeAN MyTareHe3a Kae-
ToK E.coli K-12 puxoro tuma mocae o6paborku axc-
TPAKTOM, a TaK e I0CA€ BO3AEHCTBUSI MUTOMULIMHA

C. Kak BUAHO IO pe3yAbTaTaM AQHHOM TabOAMIIbI,
HCIIOAb3yeMBIil MyTareH IIOHIDKAET JKH3HeCII0C06-
HOCTb OaKTepHit. DKCTPAKT U3 AOAOB CyMaxa B AO3€
0,01 mxr/MA Hanb6oAee 9P PEKTHUBHO MOHIDKAET Ya-
CTOTY MyTaluil, 0OPa3OBaHHYI0 MHUTOMHUIIMHOM

C (taba. 1).
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GAMETOCIDAL EFFECT OF EMISSIONS OF CEMENT PRODUCTION
(ON THE EXAMPLE OF OJSC “IVANO-FRANKOVSKTSEMENT”)

Abstract. Anthropotechnogenic impact on ecosystems consist not only of explicit general toxical

effect on biota, leading to a reduction of the survivability of both specimens and their populations as

awhole, but also in long-term effects, particularly gametocidal ones.

Most of the mutations induced by polutants are recessive and appear in haploid pollen cells or

embryos during embryonic development of seeds. Meiosis acts as a kind of barrier in the transmission

of some types of such mutations to the offspring, resulting in sterile pollen and non-viable seeds [1].

Therefore, the number of abnormal meiotic cells and sterility of pollen grains are the most significant

criteria in evaluating the effect of technogenic pollutants [1].

Keywords: gametocidal impact, pollutants, urban technogenity, exotoxicants, anthropotechnogenity.

The research was conducted in spring periods
within a 10-km zone of impact area of PJSC Ivano-
Frankivskcement, located in Tismenitsky district of
Ivano-Frankivsk oblast.

Biotoxic effects of cement production emissions
were estimated by pollen reactions of woody plants
available in sufficient number of plantations of simi-
lar age and sanitary condition: Salix caprea L., Pop-
ulus pyramidalis Roz., Tilia cordata Mill and Betula
pendula Roth. The species were defined according to
the “Identification of higher plants of Ukraine” [3].
All researches were carried out in situ synchronously
throughout the research area.

With the purpose of revealing gametocidal ef-
fect of urbotechnogenic environmental factors, the
sterility of male gametophyte of woody indicator
plants was investigated. Pollen of woody plants was

collected from flower inflorescences during blos-
soming from the leeward side of the tree at the low-
er tier of the crown from branches of the same order
of branching according to the standard method [2].
The presence of starch in pollen grains was con-
sidered as a criterion of male gametophyte fertil-
ity. This indicator is characterized by considerable
lability in heterogeneous environmental conditions
and versatility in relation to various biological ob-
jects. Studies have shown that sterile pollen grains
differ from fertile ones not only in colour intensity,
but also in linear size and nature of the eczine. The
results of the test for sterile pollen of woody plants
indicate intensification of gametocidal effect in a
number of localities: Yamnytsia village — Uhryniv
village — Pavlivka village — Viktoriv village —
Pidluzhzhya village, which shows an increase in the
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share of starchless pollen in pollen culture (Table
1). The maximum excess of the baseline value was

Table 1. — Sterility levels of pollen from woody indicator plants

in the impact area of PJSC Ivano-Frankivskcement

recorded in plants of the industrial site (IS) of the
cement-slate combine (CSC).

Studv area Starch-free pollen grain level,% M + m

Y P. pyramidalis T. cordata B. pendula S. caprea
Industrial site of CSC 77.317.66* 26.6+2.02* 19.6+1.83* 8.4+0.59*
Yamnitsia 63.2+3.40* 21.8+1.53* 15.3£1.24* 7.3£0.42*
Ugriniv 58.7+1.33* 15.6+£0.97* 10.2+0.74* 6.21£0.26*
Pavlivka 55.8+1.57* 18.8+0.75* 12.4+0.64* 7.0+£0.21*
Viktoriv 35.4+0.98* 10.6£0.48* 7.4%+0.45* 4.3+0.15*
Pidluzhzhya 18.0+£0.62* 8.3+0.30* 6.21£0.29* 3.6+0.11
Baseline territory 7.1+£0.31 5.9+0.18 4.9+0.15 3.0+0.09

Note: * - significant changes in the studied parameters compared with the baseline value

Species responsiveness of male gametophyte to
influence of urban-technogenic factors was noted, as
evidenced by the pattern of changes in pollen steril-
ity coefficient (P,_) (Fig. 1). The maximum level of
starchless pollen grains was found for P. pyramidalis. In

12—|

particular, in plants growing in conditions of PE PJSC
Ivano-Frankivskcement the level of pollen sterility ex-
ceeded the baseline index (7.1 +£0.3%) by 10.89 times,
reaching 77.3 + 7.66%. Low values of P__ values of
P. pyramidalis were noted in Pidluzhzhya village - 2.54.

IS CSC | Yamnitsia| Ugriniv | Pavlivka | Viktoriv [Pidluzhzhya baseline
O8. caprea 2.8 2,43 2.1 233 1,43 1,2 1
@ B. pendula 4 3,12 21 253 1,51 1,27 1
HT. cordata 4,51 3,7 2,64 3,19 18 1,41 1
@ P. pyramidalis 10,89 8.9 8,27 7,86 4,99 2,54 1

Figure 1. Sterility level of pollen of woody plants of the studied localities
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Male gametophyte of T. cordata shows lower sen-
sitivity to xenobiotics in comparison with P. pyrami-
dalis. The maximum sterility of pollen in linden was
observed in specimens from an industrial plant site
and was 26.6 + 2.0%, corresponding to a PSC value
of 4.51. The high values of T. cordata PSC were ob-
tained for the specimens from greenery of Yamnyt-
sia, Ugrynivand Pavlivka villages: 3.70,2.64 and 3.13,
respectively. The complex influence of the factors in
the Viktoriv village was associated with a 1.8 times
increase in pollen sterility compared to the baseline
value (5.9 £ 0.2). Minimal gametocidal influence, is
observed on the territory of the Pidluzhzhya village,
was associated with an increase in the number of ster-
ile pollen grains by 1.4 times compared to the baseline.

The pollen sterility coefficient for B. pendula fluc-
tuates in the range from 19.6% in the CSC area to
6.2% in Pidluzhzhya with the baseline value 0f 4.9%.

S. caprea has the highest tolerance to the action
of urban-technogenic factors, based on PSC values.
Statistically significant difference of the coefhicient
relative to the baseline value was found in all surveyed
localities, except for Pidluzhzhya village, where there
was a trend towards a decrease in the number of fer-
tile pollen. In the plant sanitary protection zone, pol-
len sterility is the highest and amounts to 8.4 £ 0.6%.
In general the following series of sensitivity of male
gametophyte to impact of emissions of cement pro-
duction is offered according to values of pollen steril-
ity level: P. pyramidalis (11.0 > PSC < 7.34 - highly
sensitive species) > T. cordata > B. pendula(7.33 >
PSC < 3.67 - species of medium sensitivity) > S. cap-
rea (<3.66 —insensitive species). The increase in the
number of sterile pollen of woody plants in the im-
pact area of Ivano-Frankivskcement is accompanied
by an increase in heterogeneity of group reaction
(Cv,%), which is additional evidence of stress of the
adaptation process. Therefore, if at the baseline area,
coeflicient of variation for different species is in the
range 6.21-9.90%, at the territory of PE CSC, its value
reaches 15.72-22.17%. Therefore, the impact of ce-
ment production emissions causes disturbance of the

microsporogenesis process and leads, in particular, to
an increase in the proportion of starchless pollen. The
specified parameter can serve as an informative indica-
tor of early changes of natural ecosystems under the
impact of urban-technogenic pressure. At the same
time, woody plants show high specific sensitivity to
the cumulative effects of ecotoxicants, which should
be taken into account when conducting biomonitor-
ing studies, planning environmental protection mea-
sures aimed at optimizing the natural environment
and the conservation of biological and landscape di-
versity, as well as when providing recommendations
for landscaping of residential and industrial areas of
urban ecosystems. The degree of sensitivity of plants
to gametocidal effects of factors of the urbanized en-
vironment is a species trait.

Under anthropotechnogenic pollution of the en-
vironment by cement production emissions together
with a decrease in the fertility of pollen of woody
plants, an increase in its morphological diversity is
also observed. The latter is manifested by an increase
in the number of giant and dwarf pollen grains, respec-
tively, 1.3—1.5 times greater or less than the average
norm. The studied heterogeneity results from viola-
tions of meiotic division during microsporogenesis,
when monads, dyads and other sets of cells are formed
next to tetrads [4]. There is evidence that dwarf and
multinucleated giant pollen are useless and degener-
ate in the early stages of development. An increase in
the frequency of abnormally sized pollen grains in all
tree species occurs in the following sequence of moni-
toring sites: baseline area — Pidluzhzhya village —
Viktoriv village — Pavlivka village — Uhryniv village
— Yamnytsia village — PE PSC.

The male gametophyte of P. pyramidalis is the
most vulnerable to the action of urbotechnogenic
factors. Particularly, in the model individuals with
PE CSC, the ability to germinate and form a pollen
tube after one day exposure to agar medium is pre-
served in 19% of pollen grains, which is 11.09 times
lower than the baseline value. For this species, the
maximum inhibition of pollen tube formation was

13
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also noted in the studied urban ecosysteum. This is
evidenced by the reliable (P < 0.05) decrease of their
length in proportion to the distance to the source of
pollution. Therefore, at daily exposition the speci-
fied parameter varies in a range from 281.8 + 2.07
microns at specimens of green plants in the Podlu-
zhzhya village to 128.1 + 6.42 microns on the terri-
tory of Ivano-Frankivskcement with a baseline value
0f320.3 +2.07 microns. Similar character of changes
of parameters of pollen viability is inherent in other
flag species. At the same time, the range of analyzed
parameters decreases: T. condata > B. pendula, and
S. caprea has maximum tolerance to the action of
gametocidal factors. The pollen sterility coefficient
for this species during daily germination varies from
1.47 to 3.30 in specimens from different zones of the
urban ecosystem. The maximum fluctuation of the
pollen tube length was 52.1 microns when the pol-
len was germinated on agar medium for 24 hours.
An increase in heterogeneity of the group reaction
was also observed in the pollen culture of plants,
which is indicated by the increase of the coefhicient
of variation (C) of the analyzed parameters. The
considered parameters of pollen viability can serve
as informative highly sensitive markers of changes in
ecological state of ecological systems in technogen-
esis zone. In all observation variants the proportion

of non-germinated pollen grains was higher than that
of starchless pollen grains. In S. caprea, B. pendula
this difference is the most expressed and averages
20-30% in different functional zones.

Influence of cement production emissions in-
creases starch-free pollen levels of woody plants.
According to this criterion, the maximum resistance
is in male gametophyte of Salix caprea L.; the mini-
mum — Populus pyramidalis Roz. Sterility coeflicients
of pollen of the above species in different functional
zones are, respectively, 1.47-4.39 and 2.04-11.25.
Sterility coefficients of pollen of the mentioned spe-
ciesare 1.2 to 2.8 and 2.54 to 10.89, respectively. De-
pressive changes in the viability of pollen of woody
plants are manifested by an increase in the propor-
tion of non-germinated pollen grains and a decrease
in the length of pollen tubes. The most vulnerable
is male gametophyte of P. pyramidalis, in which the
ability to germinate and form a pollen tube in the
conditions of the studied area decreases by 2.97-
11.09, and the length of pollen tubes is reduced by
up to 2.5 times. The sensitivity of woody plants to the
complex of anthropotechnogenic factors decreases
in the following sequence: P. pyramidalis > T. cordata
> S. caprea > B. pendula. The pollen viability test and
the level of leaf surface necrosis are of maximum bio-
indicative informativity.
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STUDYING AND ANALYSIS OF THE THERMALLY STRESSED
STATE OF THE HYDROGENERATOR STATOR CASINGS
BY METHODS OF MATHEMATICAL MODELING

Abstract. The stressed state of the Hydrogenerator housing is considered, taking into account
thermal loads. The sequence of carrying out of calculations for the related task is submitted. The
possibility of using of the housing with optimized design based on the choice of permissible mechanical
stresses with preliminary verification with the method based on convergence by reducing the basic
mesh size is substantiated.

Keywords: Hydrogenerator, stresses, temperature, finite element method, construction, electrical
machine body.

Introduction cy (efficiency) of the electric machines, and also to

In recent decades, there is a tendency that reduce its mass and dimensional indices per unit of
can be observed not only to increase the efficien-  capacity. As arule, this is due to the increase in com-
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puter power and the occurrence of new materials,
which allows more accurately modeling of the elec-
tric-magnetic, mechanical, temperature and ventila-
tion processes in the electric machines and reduce
the weight of the machine units.

The Design under Studying

The object under study The housing of synchro-
nous three-phase vertical Hydrogenerator designed
for operation at Kremenchug HPP is considered as
the object under study.

Synchronous three-phase vertical Hydrogen-
erator is purposed and designed for operation at
Kremenchug Hydrogenerator, (Ukraine), as part of
refurbished Hydroelectric unit as a source of peak
power in the Ukrainian power system and to per-
form the functions of a high-speed emergency and
frequency reserve. It is allowed Hydrogenerator
operation at rated continuous duty S1 according to
Publication IEC60034-1-2004.

The Hydrogenerator is mated directly with the
vertical hydraulic turbine.

The Hydrogenerator is manufactured in accor-
dance with the requirements of GOST 561689, IEC
Publications 60034-1-2004, 60034-18-2008, De-
tailed Technical Specifications, a set of Technical
Documentation, “Regulations for the Operation of
Electrical Equipment (PTEEP)” and is designed for

1
|

operation in conditions of temperate climate direct-
ly in the machine room. Climate design version is
“UHL”, category of arrangement is 4 as per the State
Standard GOST 15150-69.

For possibility of transportation the stator casing
is manufactured split of the (sectors).

From the internal part, prisms are welded to the
shelves of the stator housing using gussets, onto
which the stator core segments are blended.

The stator core is blended from died and var-
nished segments of sheet cold rolled electrical steel
with thickness of 0.5 mm. The stator blending is car-
ried out “in a ring” at mounting.

In axial direction, the core is tightened together
using pressing down plates and tie rods.

In height, the stator core is divided into packages,
between which channels are formed with the help
of spacers for cooling air passaging. The outer core
packages are glued.

The surface of the stator bore and core grooves
is semi-conductive.

Thus, to study the stressed-strain state, it is nec-
essary to solve the conjugate problem of thermal
strength, taking into account the peculiarities of the
geometry, the distribution of heat release and heat
transfer coefficients (three-dimensional modeling
of the air flow inside).

OBEPEXH
NPALIOE KP

Figure 1. Casing at Treatment Stage
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In (Figures 1-2) the segments of the casingin ~ The body is sequentially placed in the ring and the
the shop are submitted. The welds shall be tested by ~ basic geometry is formed.
ultrasonic to ensure that they are free from defects.

==diif
7

Figure 2. Ready Made Casing Elements

Thermal Problem Solution (see Figure 3). When modeling both, geometrical
For a spacious modeling of the cooling air flow  features of the stator winding bars and construction
in the Hydrogenerators in the SolidWorks software  of stator and rotor ventilation ducts were taken into

complex, this three-dimensional model was built  consideration.

calculation region
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Figure 3. Calculation Three-Dimensional Model of Hydrogenerator
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Figure 4. Velocity Distribution in the Stator Channels

Comparison of the results in the temperaturera-  the analytical way and with the help of SolidWorks
tios of the Hydrogenerator units, which are based on ~ Flow Simulation, are submitted in (Schedule 1).

Schedule 1. Generator Units Temperature at Rated Mode

Maximum and average temperatures of the units Temperature, °C
Maximum temperature of the rotor poles 70
Maximum temperature of the rotor winding 96
Maximum temperature of the stator winding (overhang part of the bottom bar) 74
Maximum temperature of the stator winding (slot part) 77
Maximum temperature of the stator winding (overhang part of the top bar) 80
Average temperature of the stator winding 76
Maximum temperature of the stator steel (tooth) 80
Maximum temperature of the stator steel (back) 72
Maximum temperature of the pressing down raker (top) 95
Maximum temperature of the pressing down raker (bottom) 100
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Figure 6. Diagram of Stresses in the Shielding at Double Short-Circuit

Thus, the calculated temperatures can be used as Research of the Stressed-Strain State of the
boundary conditions of the first kind for the strength ~ Stator Casing
problem. In (Figure S) the calculation model is shown and

in (Figure 6) the results are indicated. The arrows in-

19



Section 2. Machinery construction

dicate the directions of the forces arising from a short
circuit. The calculation is based on the classical theory
of electrodynamics.

The diagram (Figure 6) shows that the stresses
do not exceed the maximum allowable for steel 3.

18, %
13 -

11 ~

In (Figure 7) the change in relative convergence
with decreasing of finite element dimension is shown.
Itis seen from the given results that at dimensions of
the minimum element of 0.5 mm the necessary level
of convergence of results for stresses was reached.

-1 - 136 124 112 74

63 30 5 1

Figure 7. Dependence of Relative Convergence on the Dimension of a Finite Element

Conclusion

In submitted work, the stressed-strain state of
the stator casing of the Sredneprovskaya HPP is
considered. The design features of the housing are
indicated. It has been reliably proven that a casing
with a lightweight design can accept critical loads

caused by forces of short-circuit, while it was pos-
sible to take into account the thermal components.
Given problem in an explicit formulation, without
using constructive assumptions and setting all the
acting forces, was solved for the first time.
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Abstract. The definition and mechanism behind Sundowning Syndrome, also known as
Sundown Syndrome, is still controversial. Usually, Sundowning Syndrome is characterized by
a series of neuropsychiatric symptoms like agitation and confusion and is highly prevalent in the
demented population with cognitive impairment. Some hypotheses of its cause include disrupted
circadian rhythms and medications, while the methods to attenuate the symptoms vary. To study
the hypotheses further, careful research on the literature of this subject for the past years is done. In
addition to the works of literature, an observation at the Wingate Residence, in Pittsfield, MA lasted
from September to December 2019 to test out some of the hypotheses’ effectiveness and to help have

a better understanding of the hypotheses.
Keywords:

Introduction

The term “sundowning” usually refers to a se-
ries of syndromes that most often accompany de-
mentia, including neurodegenerative diseases like
Alzheimer’s Disease (AD). It is important to know
that there is insufficient research about sundowning,
for the symptoms are named merely based on the
time period of sunset; sundowning’s clear definition,
etiology, and the validity of treatments and clinical
constructs are still open to debate.

Despite the debates, the term is broadly used to
describe neuropsychiatric symptoms. To be more
specific, a person with sundowning syndrome usu-
ally goes into a state of confusion and restlessness in
the late afternoon as the sun sets, sourcing the name

“sundowning.” This state will continue into the night.
During this time period, this person will likely show
the symptoms including but not limited to anxiety,
aggressiveness, and wandering.

Some of these symptoms are hard to distinguish
from those resulting from dementia and neurodegen-
erative disease like Parkinson’s Disease (PD). The line
between the two sides is a blur. The most important
characteristic of sundowning is that it typically hap-
pensin the late afternoon with obvious disruptive be-
haviors that are not present during the daytime.

As mentioned above, there is no clear defini-
tion of sundowning. In the past, multiple observa-
tions and researches were conducted to study this
set of symptoms and they used various terms to de-
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scribe the syndrome. One of the earliest pieces of
literature that mention this idea is when Cameron
described his findings of “nocturnal delirium,” in
which he studied the symptoms of agitation when
patients were in a dark environment. Whereas Prinz
and Raskind in the book Sleep Disorders: Diagnosis
and Treatment specifically study the symptoms of
confusion and disorientation in the elderly during
sunsets. They mention other possible behaviors re-
lated to sundowning including screaming, wander-
ing, and delusions. In the 21* century, people started
focusing on the disrupted cardiac rhythm’s relation
to sundowning syndrome. That’s also when the term
sundowning started being widely used to refer to re-
lated symptoms and behaviors. For example, Volicer
etal., in their article studying sundowning in patients
with AD, explicitly defined sundowning syndrome as
“the appearance or exacerbation of behavioral dis-
turbances associated with the afternoon/ or evening
hours.” The researchers also recognize the fact that
there is no consensus on the definition, symptoms
included or even the existence of sundowning syn-
drome. This divergence is also demonstrated when
Sadok used a different definition in his book about
behavioral psychiatry, where he defined sundowning
as “a syndrome in older persons that usually occurs
at night and is characterized by drowsiness, confu-
sion, ataxia, and falling as the result of being overly
sedated with medications.” Whereas Bliwise, in his
article What Is Sundowning said that “In contempo-
rary geriatrics, the phenomenon of agitation seem-
ingly caused by, or at least strongly associated with
darkness.” Almost all of those articles mention the
fact that people still hold doubt about the existence
of sundowning, even for those who believe its exis-
tence, they argue the cause and mechanism behind it.

The reason some doubt the existence or necessity
of defining sundowning is because one can hardly
tell if the sundowning behaviors are merely a result
of dementia or environmental shifts. In addition,
while sundowning syndrome is commonly believed
to occur in the evening or nighttime, some point out

that there are some patients that show more agitation
during the daytime.

For those who argue the exact cause of the syn-
drome, one of the popular theories is disordered
circadian rhythms. Other researchers have found
no reliable correlation between sundowning and
circadian rhythms. Other possible explanations in-
clude sleep disorders, side effects of medication, and
environmental factors. All of those theories can be
divided into two groups: psychological and physi-
ological factors.

In this article, using my own data and observa-
tions of sundowners from the Holmes Residence,
I will investigate how the data matches different
theories. While at the same time, I will also use my
observations to study the viability of different pos-
sible treatments for sundowning behaviors.

Method

Using the results of the observations from the
Holmes Residence, specifically two representative
residents who have the most severe and obvious
sundowning behavior, to investigate the efficacy of
the potential treatments for sundowning syndrome
and the viability of the theories in terms of the cause
behind sundowning syndrome.

Subjects

The following information is mainly based on the
data from resident profiles in the Wingate Residence.

Mary

Mary is a 100-year-old, widowed female born on
November 21, 1920. According to the assessment
she received before moving into the residence on
September 14", 2018, she has no specific allergies
to either food or medicine. Because of her diabetes,
she is receiving a diet plan of low salt and low fat.
Followed is the medication she’s been receiving from
2018 until now.

Mary was diagnosed with dementia, hypothy-
roid, mitral valve prolapse, depression, and diabetes.

She has suffered from wandering behaviors both
previously and currently. In the first few days of
the observation, Mary had no problem in terms of
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immobility. She didn’t need any extra equipment. Ac-
cording to the archives, Mary had been walking inde-
pendently when she moved in. However, in mid-Oc-
tober, she started needing help when standing up from
the chair and she owned a unique decorated walker.

But she could still move freely with no one standing
beside her until the point observation is done. Thus
she has been placed in the Memory Care unit where
the outermost door is locked to prevent escape. Mary
shows signs of anxiety from time to time.

Table 1.— Mary’s Medications

Medication Dosage Route Daily Time
Crestor 10mg Mouth Daily 5:00 pm
Levothyroxine 75mg Mouth Daily 8:00 am
Neurontin 400mg Mouth Daily 5:00 pm
100mg Mouth Daily 12:00pm

Sertraline 100mg Mouth Daily 8:00 am
ASA enteric (coated) 81mg Mouth Daily

Clonazepam (Klonopin) | 0.5mg Mouth Daily

Furthermore, usually, Mary is rather kind and Nico

loving without verbal or physical aggressiveness,
though she showed signs of aggressiveness from
October to November. It’s postulated that the ag-
gressiveness seems to be caused by another resident.
Mary’s behavior returned to normal from the begin-
ning of November.

Nico is an 81-year-old widowed Japanese-Ameri-
can female. She was diagnosed with dementia, diabe-
tes, hyperlipidemia, and HTN. Below is her medica-
tion chart.

Table 2.— Nico’s Medications

Medication Dosage Route Daily Time
Amlodipine 7mg Mouth Daily 8:00 pm
Antacid 500mg Mouth Daily 8:00 am
Azopt Smg Mouth Daily 8:00 pm
Atorvastatin 80mg Mouth Daily 8:00 pm
Lisinopril 20mg Mouth Daily 8:00 am
Metformin 500mg Mouth Daily 8:00 am
Sertraline 25mg Mouth Daily 8:00 pm
Tamoxifen 20mg Mouth Daily 8:00 pm
Trazodone 12.5mg Mouth Daily 8:00 am
Vitamine D 300 units Mouth Daily 8:00 am

Nico, according to the staft in the facility, is usu-
ally akind Iady who is passionate about helping orga-
nize various activities and help with housework. “She
enjoys helping clean up after a meal, sweeping the
floor, and doing the laundry with us when she’s free.”

At the same time, Nico needs assistance with
bathing and finding her glasses from time to time.
She doesn’t need help with walking but she has wan-
dering problems. Because of her dementia, she suf-
fers from memory loss and the inability to recognize
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time and place. Fortunately, she has no sleep disor-
der. Her sleep starts at 9 pm and lasts until 7 am with
no interruption. Also, she actively participates in all
sorts of activities that are designed to help people
stretch and keep their brains active.

Nico emphasizes her personal space a lot. She
would become angry if she feels her personal space
is violated. For example, a nurse comes into her room
without knocking first. Despite the fact that she’s
kind and warm-hearted, she possesses aggressiveness
as the daylight is reduced. “As long as she feels the
things are not going the way that she precedes they
should, she can become verbally aggressive and agi-
tated and resistive,” says a nurse. Nico has a history
of paranoia and orientation issues. Her sundowning
syndrome symptoms include wandering to other
people’s rooms, exerting violence, including biting
and hitting from time to time. Those behaviors put
other residents at risk, thus she has a separate single
room. At the same time, Nico can be confused and
anxious, which is orientated toward herself only. One
day her neighbors found her outside of her home
confused, this behavior exacerbated as time went by,
resulting in her moving into the facility.

Results

How prevalent?

How prevalent are the “Sundowning syndromes™?
It needs to be recognized that the pieces of literature
about sundowning syndrome are much less when
compared to those done for other subjects. There
have been controversies in terms of how to decide how
prevalent the syndrome is. In the Wingate Residence
where my research took place, for example, there were
only a few people that possessed a continuous and
strong expression of sundowning, while most of the
other residents show unstable behaviors. Sometimes
the symptoms are particularly obvious, while other
times, they are more subtle behaviors. Also, the ex-
pression of the symptoms is different. As described
in the “Subject” section, some of the residents tend
to wander while others might show signs of agitation,
conflicts, or illusions. One noticeable thing during

the observation was that the sundowning syndrome
can be “contagious.” Let’s use Rachel, a resident of
the Wingate facility, as an example. Usually, in most
cases, A tends to be quiet and calm during dinner time.
However, when Rachel becomes agitated and starts
conflicts, A would easily be influenced and become
unstable as a result and the influence would spread to
other people as well. In addition, some people tend to
have similar symptoms in the morning instead of in
the late afternoon. Thus, the process of distinguishing
the sundowning syndromes’ prevalence is as ambigu-
ous as to its definition.

Other pieces ofliterature also show this ambiguity.
According to Donald L. Bliwise, “the simplest way to
document whether demented nursing home patients
“sundown” would be to systematically and repeatedly
observe such individuals using reliable behavioral rat-
ing scales.” Based on this principle, there are always
flaws with some of the studies done to find out the
prevalence of sundowning, since they usually apply
limited observation duration such as 2-3 minutes.

According to the information published by the
Alzheimer’s Association in 2006, the range of how
many percentages of AD patients with sundowning
syndrome varies from 2.4% to 25%. Despite the high
percentage of sundowning in AD patients, people with
all kinds of cognitive or memory impairments can also
have sundowning symptoms, which is proved by the
memory disorder unit in Wingate Residence.

Usually, Sundowning is considered to be the sec-
ond most common type of disruptive behavior in
institutionalized patients with dementia. In Wingate
Residence, when asked about the things that cause
difficulty in caregiving, sundowning is the first thing
that comes to most people’s minds.

What causes it and what may alleviate these
symptoms?

Circadian rhythms

A large proportion of literature about sundown-
ing’s cause has been focusing on the abnormalities of
circadian rhythms in the human body. When talking
about the role of circadian rhythms, the involvement
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of the Suprachiasmatic Nucleus (SCN) is discussed.
The SCN is located in the hypothalamus, and it is
considered the pacemaker for the body. In other
words, it controls the circadian rhythms and regu-
lates many different body functions in a 24-hour
cycle. One of the most important functions in the
case of sundowning is its regulation of the sleep-
wake patterns in the human body.

Under the normal scenarios, with the stimulation
from light and photoreceptors, the suprachiasmatic
nucleus will activate the pineal gland to release mela-
tonin that promotes sleep. By controlling the release
of hormones like melatonin, the SCN coordinates
a person’s sleep-wake cycle. In the study conducted
by Feinberg et al,, it is reported that elderly people
tend to start dream periods earlier and have more
interruptions or awakenings during sleep. Accord-
ing to an epidemiological study, five common sleep
complaints — trouble falling asleep, waking up, wak-
ing too early, needing to nap, and not feeling rested -
occur more frequently when people get older, and
approximately 38% of people over 65-years-old have
the problem of sleep disturbances. These indicate
the degeneration of the SCN and a disrupted cir-
cadian hypothalamus as people age. Sleep is closely
tied with neurodegenerative diseases, as it is both
the cause and result of the exacerbation of the brain.
Therefore, one possible explanation for the increas-
ing sundowning behavior in dementia patients or
ones with cognitive impairment would be the exac-
erbation of the hypothalamus. This deterioration is
caused by the formation of senile plaque that increas-
es with age and contributes to dementia and cogni-
tive impairment. Studies have found in patients with
neurodegenerative diseases like AD, the autopsies of
their brains show a decreased volume of the SCN,
which suggests more disrupted circadian rhythms
including the sleep-wake cycle in AD patients. This
idea is supported by an investigation done by Huit-
ron-Resendiz et al., where they use platelet-derived
beta-amyloid precursor protein (PDAPP) trans-
genic mice for study and comparison. As a result,

the PDAPP transgenic mice exhibit more disrupted
sleep-wake cycles and deficits in REM and non-
REM sleep. Furthermore, in the research done by
Hess, it’s shown that almost half of dementia patients
have experienced sleep-wake disturbances. Similarly,
Bliwise et al. suggested that nighttime sleep distur-
bance has a correlation with the severity of dementia.

As a result of the disrupted cycle, the patients
may fail to achieve a normal sleep-wake cycle and
have abnormal energy patterns during the daytime.
They may have more surplus energy at dinnertime
compared to normal people. Thisidea is demonstrat-
ed in the study conducted by Satlin et al., where pa-
tients with severe AD usually have greater total daily
motor activity during the evening and less control or
restrictions on the motor circadian rhythms when
compared with healthy elderlies. As a result, they
have an increased tendency of agitation, wandering,
and confusion, all of which are the common symp-
toms of sundowning syndromes.

According to Bliwise DL, he suggested a few hy-
potheses about the psychological explanation for the
sundowning syndromes. Including one that neuro-
nal degeneration that reduces the activity of the SCN
and causes disturbances to the REM sleep can result
in the rest-activity cycle disturbance, which in turn
promotes sundowning in the AD patients.

It needs to be clear that the exact causation re-
lationship between sleep disturbance has not been
formally established. But the effect of the abnormali-
ties in circadian rhythms on sundowning syndromes’
developments can be a promising direction for fur-
ther research.

Inadequate exposure to light

Aside from the idea of disrupted circadian
rhythms, inadequate exposure to light can also be one
of the contributing factors for sundowning syndrome.

For example, in Sleep Disorders and Insomnia in
the Elderly written by JE Morley, he describes a pa-
tient with visual impairment who repeatedly shows
sundowning symptoms as daylight is reduced. More-
over, as suggested by Mayo Clinic, low lighting and
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increased shadows can be two of the factors for sun-
downing syndrome.

Caregivers

Despite the controversies of whether nursing
home residents have less severe sundowning syn-
drome than those at home, studies show that how
the patient is being taken care of is also crucial to
the severity of the sundowning symptoms. Both the
situation in the Wingate Residence and Evans LK’s
study suggests that sundowning is more common
and more severe in those who are newly admitted
to living facilities. Also, it is noticeable that when
sundowning occurs in the late afternoon, it’s usu-
ally when the staff and caregivers start rotation. The
change in a familiar environment —people come and
leave— can be a cue of the sundowning symptoms.

The insufficient staff-patient ratio can also be a
concern. It’s supported that without enough atten-
tion given by caregivers, a person with dementia
could easily develop boredom and dissatisfaction
and thus increase the tendency of agitation. The
study by Sonja Pedell et al. proves the necessity of
social interaction for dementia people by ensuring
the effectiveness of shared social touchscreen in-
teractions for them. In addition, Madden KM and
Feldman B prove that sundowning happens more
frequently on Sunday when the caregiver’s resource
is the least available than the rest of the week.

Last, the caregivers face various stresses including
the residents’ sleep problems, which will inevitably
reduce the capability of the caregivers and directly
result in the increasing likelihood of sundowning
syndromes.

Medication

There is also a theory proposed by geriatricians
suggesting that sundowning is likely a result of the
usage of multiple medications.

Many dementia patients take antidepressants.
Resident Taeko takes Trazodone and Sertraline. In
fact, Sertraline has the side effects of insomnia and
agitation, anxiety, and tremors. While Trazodone
may induce numbness, confusion, blurred vision,

and nervousness. All of those side effects of Taeko’s
medication may help explain her sundowning syn-
drome. Patients are taking medications that may in-
duce side effects that need to be reduced by other
medicines with other side effects. After all, the medi-
cations inevitably can cause behavioral change which
might be the reason for sundowning syndrome.

How to Deal with It?

Ambient Environment

In the Wingate Residence, methods are applied
to the people’s ambient environment in order to al-
leviate their sundowning syndrome. These include
playing soft music during dinner, practicing light
therapy, and increasing the daily activities offered.
Playing soft music in the late evening, as well as mini-
mizing unnecessary noise, aim to reduce residents’
agitation by minimizing outside sensory stimulation
and resulting excitement.

The idea of light therapy in sundown syndrome
is an extension of research about AD patients not
receiving enough daily daylight. Several articles have
shown that exposure to bright light can have many
benefits in AD patients, for it effectively reduces
the daily motor activity in nighttime and daytime
sleepiness for the patients. Moreover, the agitation
in dementia patients can also be reduced under light
therapy. At the same time, however, Forbes D et al.
suggest that there is insufficient evidence to support
the effect of light therapy on cognition improve-
ment, agitation, and other behavioral symptoms of
sundowning. What Wingate Residence would do is
to turn on the lights earlier and put down the cur-
tains before the sun starts to go down, which helps
provide a better transition so the elderlies wouldn’t
be agitated due to the daylight reduction.

Moreover, the practice of light therapy may work
better by turning the lights on when the patients are
paying attention to other things like afternoon ac-
tivities and TV programs. Therefore, staff in Wingate
Residence also keep the T'V on and design a series of
activities in the afternoon. One of the problems they
were facing in sundowning management is that late
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evening is usually when the staff change rotation and
the caregiver resource isn’t available. But if they start
sending another group of staff helping the elders do-
ing afternoon activities at the same time period, the
sundowning behaviors reduce dramatically in terms
of frequency and severity. This is because physical
exercise helps reduce the excessive energy the de-
mentia patients have in the late afternoon.

Last, it’s important to make sure the patient is ad-
hering to a standard daily routine. Any interruption in
the daily routine is intervening in the normal function
of human circadian rhythms and causing panic due to
the unfamiliarity in the environment. This is supported
by my observation: the Wingate residents usually go
over a radical sundowning behavior period in the day-
light saving period, since their daily routine is disrupted
while the sun goes down at the same time as before.

These acts on the ambient environment have
lasted for almost a year and are proved to be effective
during my observation when the sundowning be-
havior seldom occurs or sometimes occurs in a less
aggressive way. However, it is hard to identify how
much one element contributes to the general calm-
ness since the elements in the ambient environment
interact with each other and can be barely separated
by completely eliminating one element’s influence.

For now, the behavioral intervention described
above is usually the first choice in terms of attenuat-
ing the sundowning symptoms rather than the medi-
cation practice.

Medication

Aside from the influence of the ambient environ-
ment, the effectiveness of the medication is another
important approach. When talking about the medi-
cation for sundowning syndromes, given the fact that
the majority of researchers believe in the circadian
rhythm’s influence in the development of sundown-
ing syndrome, the first subject would be the regula-
tion of related hormones.

Melatonin is a sleep-inducing hormone secreted
by the pineal gland when it is not stimulated by sun-
light. Various studies have demonstrated the corre-

lation between abnormal melatonin regulation and
sundowning syndrome development. More studies
suggest that the proper supplementing of melato-
nin can help reduce the severity of the sundowning
syndrome, it can help reduce daytime sleepiness,
and help with the normal operation of the circadi-
an rhythms. Although melatonin is shown to have
the potential for adjusting circadian rhythms, it is
noteworthy that it may be helpless in terms of other
symptoms. Those studies that prove melatonin’s ef-
fectiveness can not eliminate the effect of the outside
environment, which is a concern when considering
melatonin’s actual potential in the treatment.

In addition, the role of antipsychotic medications
is worth discussion as well. According to a survey re-
sult from Stoppe G et al., more than 40% of surveyed
physicians would consider antipsychotic medication
for the treatment of sundowning syndrome. Where-
as substances like Benzodiazepines, frequently used
drugs to help relieve nocturnal delirium is used by
few dementia patients in the Wingate Residence
and is seldom considered; even though it can help
relieve the behavioral sundowning symptoms, it can
also cause drug tolerance, dependence, and other im-
portant health risks including central nervous system
depressions, which makes it a less ideal choice.

The purpose of antipsychotic medication is to
reduce the behavioral symptoms of sundowners.
It may be especially effective in terms of anger, ag-
gression, and paranoia. However, there hasn’t been
much literature about the effectiveness of antipsy-
chotic drugs in sundowning treatment specifically.
Other antipsychotic medications including quetiap-
ine, have been reported effective in terms of reduc-
ing sleep disturbances in one-third of the patients.
Despite the lack of valid literature and study in its
effectiveness, the antipsychotic medication’s effect
is controversial. It’s reported that “antipsychotic
medications exhibit modest effects on agitation in
patients with severe dementia with only 15-20% ef-
fect size over placebo... about one-third of patients
on antipsychotic medications may experience mild
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sedation, which may be favorable in sleep facilita-
tion.” There are also studies suggesting antipsychotic
medication’s potential effect in various sleep distur-
bances and maladaptive behaviors and daytime agi-
tations. Still, more information is needed to validate
the effectiveness of antipsychotic medications.

Until now, no valid and reliable standard is avail-
able for sundowning diagnosis and treatment selec-
tion, and physicians tend to do a holistic evaluation
based on the patients’ medical history and health
condition. Furthermore, there are no sufficient and
effective drugs or medications that could be used to
treat or alleviate sundowning syndromes, and fur-
ther research is definitely needed.

Conclusion

The exact definition of Sundowning Syndrome is
still unequivocal, and there are many controversies
surrounding it. The debate also extends to the cause
of the sundowning. One popular theory is disrupted
circadian rhythms, resulting in abnormal daily mo-
tor activities when patients have a surplus in the late
afternoon and are active at night while experiencing
daily sleeplessness in the morning. People also argue
sundowning is a result of limited exposure to light.
The possibility of side effects of medication is also
discussed. Generally, researchers tend to think about
sundowning as a result of interrupted daily routines
and unfamiliar environments. However, none of the

hypotheses is supported by enough evidence. The
standard for diagnosis of sundowning and model
used to predict the sundowning incidence is sug-
gested but more research is still needed.

On the other hand, there is no treatment that can
effectively eliminate these symptoms. There are two
main ways to attenuate sundowning: non-pharmaco-
logical and pharmacological. Non-pharmacological
ways mainly aim to reduce the behavioral symptoms
by using methods like light therapy that act on the
patient’s ambient environment. While the pharmaco-
logical way includes medications like melatonin and
antipsychotic medications that regulate factors that
affect sundowning like disrupted circadian rhythms.

For now, there is no perfect method that is proved
to be the most effective for sundowning symptoms
and can act without side effects. For non-pharmaco-
logical methods, particularly, since it acts on the am-
bient environment like light and sound, it’s hard to
conduct research studies that completely eliminate
other factors and focus on one single element like light
exposure to test out the efficiency of the method.

The existence of sundowning behaviors creates
a significant burden for those caregivers to manage
dementia patients. Figuring out the complicated re-
lationships between different factors and sundown-
ing syndrome can help relieve the stress it causes in
terms of the management of sundowning syndrome.
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Abstract. The article presents a method for localizing infection in nutrient media in vitro. The
effect is achieved by applying potassium sorbate to the infected surface or along the perimeter of the
infected surface in an amount of 0.5 to S0 mg per flask, depending on the area of the infected surface.
Potassium sorbate provides local decontamination of the nutrient medium, which contributes to the
preservation of plant material cultivated in vitro, as well as the saving of deficient components of the
nutrient medium.
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METOA4 JIOKAJINSALUUN UHDEKLIUU B NMUTATEJIbHbIX CPELOAX
NMPU KYJIbTUBUPOBAHUU PACTUTEJIbHOIO MATEPUANA IN VITRO

AnnoTanus. B cTaTbe mpeacTaBAeH MeTOA AOKAAM3AITMY MHQEKITUY B IIUTAaTEABHbBIX CPEAAX B YCAO-
BHSIX in vitro. P PeKT AOCTUraeTcs ITyTeM HaHeCeHUs Ha MHPUIIMPOBAHHYIO IIOBEPXHOCTD MAH IIO IIe-
pUMeTpy HHPUIIMPOBAHHOM IOBEPXHOCTH cOpbaTa kaaus B koandectse oT 0,5 Ao 50 Mr Ha OAHY KOAOY
B 3aBUCHMOCTH OT IAOLAAM MHPUIIMPOBAHHOM IIoBepXHOCTH. COp6aT KaAust 0becrednBaeT AOKAAbHOE
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o6e33apaxrBaHKe MUTATEABHOH CPEABL, YTO CIIOCOOCTBYET COXPAHEHHUIO KYABTUBUPYEMOTO ift Vitro pac-

THTEAPHOI'O MaT€pPHAAQ, A TAKKE SKOHOMHHU Ae(l)I/II_II/IT HHUX KOMIIOHEHTOB ITUTaTEABHOM CP€AbBL

KaroueBbIe cAOBa: cOpOAT KaAUS, CTEPUABHOCTD, MUKPOPAOPA, AHAPOTEHe3, CaXxapHasi CBEKAQ.

BBepenne

B coBpemenHOM ceAeKIIMOHHOM ITPAKTHKE LIM-
POKO NPHMEHSIIOT MeTOABL OuorexHoaornu. Kyap-
TUBUPOBAHKME U MAHMITYASILIMH C KA€TKAMH, TKaHAMHU
U OpraHaMH PaCTEeHMH in Vitro Ha MCKYCCTBEHHbIX
IIUTATEABHBIX CPEAAX B CTPOTO KOHTPOAMPYEMBIX yC-
AOBHSIX IIO3BOASIIOT 3HAYUTEABHO COKPATUTD IIPOAOA-
JKUTEABHOCTD CEACKLIMOHHOTO IPOLIECCA, IPOBOAUTD
OBICTpOE pa3MHOXKEeHHe He3aBUCHMO OT KAUMaTH4e-
CKHX YCAOBHUI, IOAYYaTh G€3BUPYCHBIN PACTUTEAD-
HBIN MaT€pHAA, CO3AaBaTh HOBBIN HCXOAHDIN CEACK-
LIMOHHBIM MaT€pHaA [1]. Heob6xoAmMBbIM YCAOBHEM
YCIIEIIHOT'O ITPOBEAEHMSI BCEX ITAIOB PaboT ¢ pacTu-
TEAbHBIM MAaTEPHAAOM i1l Vitro ABASIETCS cobaropeHe
ACENTHUYECKHUX YCAOBUM B IIOMEIIEHNH, AAMUHAPHBIX
6OKCaX, CTEepUABHOCTb ITUTATEABHOM CPEABI, HHCTPY-
MEHTOB, BBOAUMBIX B KYABTYPY 9KCIAaHTOB. McTou-
HHKOM KOHTAMUHAIIMU MOTYT ObITh KOMIIOHEHTHI
IIUTATEABHBIX CpeA, UHPHUITMPOBAaHHbIE dKCIIAAHTHI,
BHYTpPHAAOOpaTOpHas Iepepada HHPEKIUU U3 BO3-
AyXa, OT NEPCOHAAQ, HCIIOAb3YEMBIX IIPENapaToB
U OT OAHOM KYABTYPbI KA€TOK APYTHM [2]. Ho paxe
TI]aTEeABHOE COOAIOAEHHE ITPABUA ACEIITUKY 1 P Pek-
TUBHAS CTEPUAN3ALUS SKCIIAQHTOB HE UCKAKOYAIOT Ha-
AVYKS BHYTPEHHEH AATeHTHON MHQEKIUH, KOTOpas
IIPOSIBASIETCS AQXKe ITOCAe 2—3 MaccaXked NMpU KyAb-
TUBUPOBAaHUH PACTUTEABHOTO MaTepPHaAa [3]. Kon-
TaMUHALIUS IPUBOAUT K THOEAH 9KCIIAAHTOB, KAOHOB
U TIOTepe IJeHHOTO pacTUTeAbHOro MarepuaAa. Kak
IIPaBHAO, IIPU OOHAPY)KeHUH HHPUIIUPOBAHMUS, KYAb-
THBHpPYeMble 00beKTbI HEMEAACHHO YAAASIIOTCSL.

AAs IpeAOTBpaleHuss KOHTAMUHALIMK ITHTEAD-
HBIX CpeA IIPEMYIECTBEHHO PEKOMEHAYIOT UCIIOAD-
30Barb aHTHOMOTHKH [ 3; 4]. OpHAKO, mpHMeHeHHe
AHTHOMOTHKOB HEPEAKO ITOAABASIET He TOABKO Pa3BH-
THe UHPEKIMH, HO U TOPMO3UT KU3HEACTEAbBHOCTD
9KCIIAAHTOB, HETATUBHO BAUSET HAa MOP{OreHes 1 pe-
reHepanuio pacrenuil. [loaTomy akTyaApHOI 3apa-

4el SBASIeTCS] OUCK 9P PeKTUBHBIX B OTHOLICHHUU
MUKPOPAOPDI IIUTATEABHBIX CPeA BellleCTB C MeHee
arpecCUBHHBIM BO3AEHICTBHEM HAa PAaCTHTEAbHBIE
00beKThI U pa3paboTKa METOAOB MHAKTHBALIUU MH-
KpOQPAOPBI MAM AOKAAU3ALUU MHP KUK, OcobenHo
BOKHBIM SIBASIETCSI Pa3paboTKa METOAOB YCTPaHEHNUS
3apasKeHHsI MAM AOKAAHM3ALIMY HHPEKI[UH, KOTOpbIe
MOTYT OBbITh HCIIOAB30BaHBI IIPU MUKPOKAOHAABHOM
Pa3MHOXKEHHU PEAKUX HAU TPYAHO Pa3MHOXKaeMbIX
in Vivo paCTeHHH, IIOAYYEHUH TaIIAOMAOB, HaIIpUMep,
IIPU HHAYKLIMH aHAPOT€HEe3a B KYAbTYpe in vitro, Kor-
A TIOTepsl KaXA0T0 06bekTa (Kaaryca, aM6pHOHa,
MHKPOKAOHA) KPUTHYHA AASL OKCIIepuMeHTa [ S].

K rpymme mop0OHbBIX BelleCTB MPUHAAAEXKHUT H3-
BECTHBIIl KOHCEpPBAHT COpOaT KaAus — MHUIIeBast AO-
6aBka (E202), koTopas 06Aap2eT aHTUMUKPOGHBIM
AEVICTBHEM U BXOAUT B CIIMCOK HanboAee MOIyAsIp-
HHIX KOHCEPBAaHTOB BCACACTBHHU ee 6e30I1acHOCTH
AAsL opraHusMa deroBeka. Copbar KaAusl aKTUBHO
yrHeTaeT POCT U PAcIOCTpaHEeHHe APOXOKeH, 6ak-
Tepwuii, rpu6os [6].

ITeabto paboThI sIBASIETCS pa3pabOTKa METOAQ AO-
KaAU3ALHY MH(EKIIUY B TUTATEABHBIX CPEAAX B YCAO-
BIIX in Vitro IyTeM HCIIOAb30BAaHUS COpOaTa KaAUs
MarepHaAbI H METOABI

B excrmeprMeHTaX HMCIOAB30BAAM MOAUQHIIU-
POBaHHYIO MUTATEAbHYIO cpeay Mypacure — Ckyra
C IOAHOM ¥ YMEHBIIEHHOM B 2 pa3a A0301 MaKpo-
9AeMeHTOB, ¢ BuTamuHamu 1o [am6opry [3], ¢ po-
6aBAeHHEM aCKOPOUHOBOM KUCAOTHI (BuTamuta C) —
1,0 mMr/A, aMiHOKHCAOT: TAyTaMUHOBO¥ — 500 Mr/A,
acraparuHoBoil — 50 Mr/A, apruHuHa — 5 Mr/A, mpo-
AMHA — 2 MI'/A, THUAPOKCHIIPOAUHA — 2 MI'/A, caxapo-
3b1 — 30 /A, peryasiTopoB pocra: 2,4-A — 2,0 Mr/a,
6-BAII - 0,6 mr/a [S]. Ha oTn nurareapHbie cpe-
ABL BBICAXXHBAAM OTPE3KHU IJBETOHOCOB, IIBIABHUKHU
C AY- U TETPAIIAOMAHBIX OIIBIAUTEAE! CAaXapHOI1 CBe-
KABI (CeAeKIMOHHBIT MaTepraa Beaouepkosckoit
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OIBITHO-CEAeKITHOHHOH CTAHITUH), KOTOPBbI€ HCIIOAD-
30BaAM AASL MHAYKITUH TIPOIIECCOB aHAPOTeHe3a.

AAs co3paHMS aceNTHYECKMX YCAOBHH IPOBO-
AMAH CTEPHAM3ALIMIO TOMENeHU M, AAMHUHAPOB, Aa-
6OpaTOpHOIT IIOCYABI, UHCTPYMEHTOB, AUCTUAAUPO-
BAHHOI BOABL AAsl 06e33apakUBaHUS 9KCIIAAHTOB
IIPUMEHSIAN: TUTIOXAOPHUT KaAMs — pacTBOp «beaus-
HbI> (25%) c axcrosunmeit 30-35 munyT, 3% nepe-
KHCh BOAOPOAQ B TedeHHe 15 MUHyT.

Ilpu nostBAeHMM MHPEKITUH BO BpeMsl KyAbTHBU-
POBaHUS 9KCIAAHTOB Ha MHPHUIIMPOBAHHYIO ITOBEPX-
HOCTD IUTATEAbHBIX CPeA UAM Ha TPAHHUITY HHPHIIU-
POBaHHOI IIOBEPXHOCTH HAHOCHAU COpOAT KaAUSL.
Buecenue npemnapara oCyImecTBASIAU IIOA AAMHHAPOM
C TOMOIIBIO CTEPUABHBIX UHCTPYMEHTOB — CKAABbIIeAS
uau muHnera. CopbaT KaAus UCIIOAB30BAAU B KOAH-
gectBe 0T 0,5 A0 SO Mr 0OAHY KOAGY B 3aBUCHMOCTH OT
pasMepoB MHPHUIMPOBAHHOM IOBEPXHOCTH. B mepe-
pacueTe Ha MM’ 9TO cOCTaBASIAO — 0,16 Mr.

PesyapraT 06paboTKM IOBEPXHOCTH UAH IIEPU-
MeTpa [IUTATEABHOM CPEABI COPOATOM KaAMs OIIpe-
AEASIAM BU3YaAbHO MAM ITyTeM CPaBHEHHS IIAOIIA-
AY HHQUITMPOBAHHOM IIOBEPXHOCTU AO HaHECEeHHMS
copbara u mocae HaHecenus yepes 1, S, 10, 15 u 30
cyrok. CxeMa OIbITa BKAIOYAAA BAPUAHTBI: 1) xoB-
TPOAB — 6e3 IIprMeHeHHs copbHaTa K U HHPUIIUPO-
BaHMU IIOBEPXHOCTH IMUTATEABHOM CPEABI; 2) copbar
KaAus — 06paboTka rmepuMeTpa HHPHUIUPOBAHHOM
IIOBEPXHOCTH; 3) copbar xaaus — 06paborka AOKyca
MHPUIIMPOBAaHHOMN IOBEPXHOCTH.

IToBTOpHOCTD OMBITA — 10-15 — KparHas.

Pe3yAbTaTsI H 00CYyKACHHE.

PesyAbTaThI HCCAEAOBAHMUIT [IOKA3AAH, YTO COpHAT
KaAus BAsIeTCS 9P PeKTUBHBIM CPEACTBOM AAS T1O-
AaBAeHMS MHQHUIMPOBAHUS IIUTATEABHBIX Cpe, HC-
IIOAB3YeMbIX AASL 9KCIIEPUMEHTOB C PACTUTEAbHBIMU
obbexTaMu B KyAbType in vitro. CoraacHoO AQHHBIM
HAIIINX HCCAEAOBAHHI COPOAT KAAUS AKTHBHO [IOAQ-
BASIA POCT U PacIpOCTpaHeHHe APOXOKelt, bakTepuii,
rpubOB IIPU AOKAABHOM OOpaboKe IOBEPXHOCTH
MHQUITMPOBAHHOTO YYacTKa IHUTATEABHOM CpPeAbI
U IIPEAOTBpAIllaA PacIpoCTpaHeHHe HHPEeKIUU Ha

IOBEPXHOCTHU IIMTATEABHOM CpeAbl IIpY HaHeCeHHH
IO MepUMeTpPy MHPEKITMOHHOTO IIATHA MAU IIPOBe-
A€HUH YCAOBHOM I'PAaHUIIBI MEKAY HHPUITMPOBAHHBIM
U HeMHQUITPOBAHHBIMH 00ObeKTaMH.

KoanyecTBo BHOCMMOroO Iperapara COCTaBAS-
40 0,5-50 Mr Ha OAHY KOAOY 3aBHCHAO OT Pa3MepoOB
UHQUITMPOBAHHOIO AOKYyca cpeAbl. KoandecTBo BHO-
cuMoro npemnapara cocraasiao 0,16 mr/mm*. Maxcu-
MaAbHOE KOAM4eCTBO Ipenapara SO MI HAHOCHAM Ha
MHQUIIMPOBaHHYIO IOBEPXHOCTH MAOIIaAbI0 314 MM
npu paauyce nsaTHa 10 mm. Ilpu aToM pasbHefee
pacmpocTpaHeHHe HHPEeKITMU TPeKpPaIjaA0Ch U IKC-
MAQHTHI (CerMeHTHI IBETOHOCOB, IBIABHUKH caxap-
HOH CBEKABI) OCTAaBaAHCh HeIIOBP eXKAEHHbIMH, YTO
AAQBAAO BO3MOXXHOCTb ITPOAOAKHUTD IKCIEepHMeH-
ThI — CETMEHTBI [IBETOHOCHBIX II00€rOB COXPaHUTD
AASL AQABHETIHe! paboTbl, a MOPPOTeHHO aKTUBHbIE
IIBIABHUKU KyABTUBHPOBATh AO (pa3bl OpraHoreHesa
uAM 6e3 MmoTephb MepeHeCcTH IKCIIAAHTHI Ha HOBYIO
IIUTaTEeABHYIO CPEAY.

Ilpyu He3dHaunTEAbHOM MHQUIIMPOBAHUU ITHTA-
TEABHOM CPeAbI APOXOKeBOM MH(EKITeH MO3UTHB-
HbIN 9P PeKT AOKAAM3AIIMH AOCTHIAACS IIPH BHe-
CeHHM copbaTa KaAus IO MepUMETPY IATHA NPH
IIPOBEACHUH YCAOBHOM I'PAHUIIbI MEXAY HHQHUITHPO-
BAaHHBIM U HeMHQUIUPOBaHHBIMU ObObexTamu. Pac-
4eTHOe KoAMdYecTBo npenapara — 10,05 mr, HanOCHAM
Ha NepuMeTp MHPHUIIMPOBAHHOM IIOBEPXHOCTUIIPU
papuyce naTHa 10 Mm.

I[Tpu HaHeceHMH copbaTa KAAUS HEIIOCPEACTBEHHO
Ha I0OBEPXHOCTb MH(EKIIMI HAOAIOAAAY COKpALIleHIe
AMaMeTpa IATHA IIOpa’KeHHOM TOBEPXHOCTH, U3MeHe-
HIe BHEIIHEero BUAA MHQEKITHHU — I1BeTa, CTPYKTYPbL

Hab6aropenns B Tedennu 1-20 cyTok 3a 06pabo-
TaHHBIMH COPOATOM K MHPEKIIMPOBAHHBIMU OOBEK-
TaMU [TOKa3aAM, YTO UHPEKIHS He BO30OHOBASIAACH
U pacIpoCTpaHeHHe II0 IIOBEPXHOCTHU IMUTATeAbHOM
CpeAbI He IPOMCXOAHAO.

Hrak, copbaT KaAus aKTUBHO IIOAABASIA POCT
U pacrpocTpaHeHHe HHPUIMPOBaHKe IOBEPXHOCTH
IIUTATEAbHOM CPEABI ITPH IMOPasKeHHH APOXOKEBOH,
GaKTepUAABHOI U IPHOKOBOI HH(EKIHETt, IPU ITOM
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He OKa3bIBasi TOKCHYECKOTO AEHCTBHSI Ha KYABTHBH-
pyeMble pacTUTeAbHbIE 9KCIIAAHTBL Toraa Kak aHTH-
OHOTHKY, BBOAUMBIE B CPEAY, IIOAABASIS [IATOTEHHYO
MUKPO(AOPY, MOTYT YTHETATh XU3HEAESTEABHOCTD
9KCIIAQHTOB, TOPMO3HUTDH IIPOAUPEPALIMIO KAAAYCA
U HETaTHBHO BAMSATb Ha MOPOTeHHYI0 aKTUBHOCTD
U pereHepaluio paCTeHHIL.

Taxum 06pasoM, padpaboTaH MPOCTO B UCIIOA-
HeHUHU U 9P PEeKTUBHBIN METOA AOKAAHU3ALUU HH-
$ex1uyn B MUTAaTEABHBIX CPEAAX B YCAOBHSX in Vitro.

O PeKT AocTUTAeTCS ITyTeM HaHeCeHUs Ha UHPUITH-
POBaHHYIO IIOBEPXHOCTD MAM I10 IIEPUMETPY UHPHU-
ILIMPOBAaHHOM IIOBEPXHOCTHU cOpbarTa KaAus B KOAUYe-
crBe ot 0,5 A0 50 Mr Ha OAHY KOAGY B 3aBUCHMOCTH OT
IAOILIAAY HHPUITMPOBAHHOM oBepxHOCTH. Copbar
KaAus obecrieunBaeT AOKaAbHOe 0Oe33apasKiuBaHue
IIUTATEeABHOM CPEABL, 4TO CIIOCOOCTBYeT COXpaHEHHIO
KYABTUBUPYEMOTO i Vitro paCTUTEABHOI'O MaTepHa-
AQ, 2 TaKKe 9KOHOMUH AePUIIUTHUX KOMIIOHEHTOB
IIUTAaTEABHOM CPEABL.
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Abstract. Dramatic changes in soil management concepts are needed to counter the threat. Conser-
vation agriculture proposes options for such changes through addressing a very broad variety of issues
related to soil management concepts, water resources management and erosion control, mechanization
and tillage, mulching, etc. This article brings together research results, experiences and practical sugges-
tions that can be of immediate use for identifying problems and for formulating, executing and evaluat-
ing actions so as to benefit and improve the productivity and conservation of soil and water resources.
Conservation agriculture is a new concept not only for farmers, but also for specialists, administrators
and policy makers in Karakalpakstan. All stakeholders got convinced that CA is feasible for soil and
climatic conditions of Karakalpakstan. Research results shows CA is more economical and sustainable.
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Annoranms. Vcromenue moysbl ABASETCS IKUPOKO PACIPOCTPAHEHHOM U IIPSMON YIPO30H yCTOM-
YUBOMY PA3BUTHUIO CEABCKOTO XO3SIICTBO. | [04BO3aIUTHbIE TEXHOAOTUH IIPEATIOAATAIOT pa3paboTarh
KOHIIETIIIUYU YIIPaBACHMS 36 MEABHBIMU H BOAHBIMU PeCypCaMu, KOHTPOAEM HaA 3pO3Heil, MEXaHU3a-
et 1 06pabOTKOM 3eMAM, MyABYPOBAHHEM U AP. AQHHAS CTaThsI CBOAUT BMeCTe COBOKYIIHOCTb pe-
3YABTAThI OIIBITOB U IIPAKTHYECKUX COBETOB, TOTOBBIX K HEMEAACHHOMY IIPUMEHEHHUIO AASI BBIIBACHHUS
npobaeM, pa3pabOTKH, OCYIeCTBACHHS U OLJeHKU ACHCTBUIL IO YAYYIIEHHIO IIAOAOPOAIS, @ TAKKe
cOepesxeHIst 3eMeABHbIX F BOAHBIX pecypcoB. PecypcocOeperaromas TEXHOAOTHS — 9TO HOBasI OHSI-
THE He TOABKO AAS pepPMepOB, HO TAaKXKe AAS CIIELJUAAMCTOB, PYKOBOAMTEAEH M BbICOKOTIOCTAaBACHHBIM
noauntrkaM B Kapakaamakcrane. Bee maprHeps! y6exaeHsI, 4TO pecypcocheperaromas TEXHOAOTHs
IIOAXOAUTD ITOYBEHHO-KAMMATHYeCKUM YCAOBISIM pecrybauku Kapakaamakcran. ITo pesyabraTam
HCCAEAOBAHHUI MOXKHO CKa3aTh, YTO PeCypcocheperaromasi TeXHOAOTHSI 9KOHOMIYHA U YCTONYHBA.

Karouesbie caoBa: [TouBosamuTHOe U pecypcocbeperaroiee 3eMAeA€ANe, IIPSIMOIL ITOCEB, I10-

CTOAHHBbIC I‘pe6HI/I, IIOAHMB U IIIIICHHAIIA.

BBepenne

OKoAOTHYECKHEe U 9KOHOMUYeCKUe IIperMyle-
CTBa IIPSIMOTO ITOCEBA CEMSTH CeAbCKOXO3SMCTBEHHbIX
KYABTYP 00yCAAQBAMBAIOT BO3PACTAIONIYIO TEHAEHIJHIO
ero npumenenus B mupe [ 1,29-51]. Dra rexnororus
He TOABKO YAOBAETBOPSIET 9KOAOTUYECKHIM TpeboBa-
HusaM (3aIUTa IOYBBI OT 9PO3UHU UAU HU3KHUH pac-
XOA 9Hepr1/m) , HO X 9KOHOMHT ITPOU3BOACTBEHHbBIE
3arparsl 1 pabodee Bpemst. Boszpacraromutit accoptu-
MEHT MaIlIUH AAS TIPSMOTO IOCeBa CEMSH, CO3AaHKe
CIIeIJMaAbHBIX FepOULIUAOB, IPUCIIOCOOAEHNE COPTOB
CeAbCKOXO3SIICTBEHHBIX KYABTYP K TeXHOAOTHYe-
CKUM TpeOOBaHMSIM IPSIMOTO IIOCEBA, Pa3BUTHE pe-
3UCTEHTHBIX K repOHI[AAM CeAbCKOXO3SHCTBEHHBIX
KYABTYP, a TaK)Ke IIPAKTHIECKHI OIIBIT CIIOCOOCTBY-
IOT PacIpOCTPAHEHHIO dTOM TEXHOAOTHH.

Pe3sko obocTpraach i pobaeMa MoAydeHHs 6e30-
IIACHBIX POAYKTOB ITUTAHMUS BCAGACTBHIE YBEAUYEHHS
COAEP’KaHMS HUTPO30AaMHHOB, TSDKEABIX METAAAOB,
OCTaTKOB [IECTULIUAOB U T.A. XapaKTepHO, 4TO B OOAB-
MUHCTBe CTpaH AQpuku U AaTHHCKON AMepHUKH,
a TaKkKe B PerHOHAX yMEPEHHOTIO 1, TeM boAee, Cypo-
BOTO KAMMAaTa BO3MOXXHOCTH PEaAM3aLU BBICOKOM
ITOTEHI[UAABHON YPOXKaHOCTH HOBBIX COPTOB U I'M-
OPUAOB CyII[eCTBEHHO OTPAaHUYHBAAKCDH H3-32 HEAO-
CTaTOYHOM YCTOMYMBOCTBIO K TEMIIEpaTypPHbIM, BO-
AHDBIM, 3padUaecKiM 1 ApyTEM cTpeccam [ 1,29-51].

B Cesepnoit u IOxHO0#I AMepuke, a Takke AB-
CTPAAUH METOA IIPSIMOTO ITOCEBA CTAA YKe OOILIenpu-
HTHIM. B Y36ekucraHe mpsiMoil moceB IpHMeHSIeTCS
II0K TOABKO Ha OIIBITHBIX Y9ACTKAX, HO YK€ UMEOTCSI
PEe3YABTAThI ICCAEAOBAHMIL 10 AAHHOMY HATIPABACHHIO.
ITpu Bcex COOOpasKEHHUSIX [0 IPHIMEHEHHIO [IPSIMOTO
II0CeBa CeMSIH HAAO YYUTHIBATD, YTO ITO HE IIPOCTO
APYTasi arpOTEXHUKA, 2 HOBASI CHCTEMA 3€MACACANSL.

Marepunaa 1 METOAHKA

Bce HabAIOAEHIIS, TIOAEBbIE U AADOPATOPHBIE HC-
CAEAOBAHUSI IPOBOAUAUCH COTAACHO OOIIEIIPHHSTHIM
METOAMKAM I10 ITOKA3aTEASIM Pa3BUTHS U IIPOAYKTHB-
HOCTHU KyABTYPHbIX pacTeHui (peHoAorndeckue Ha-
OAIOAEHUS, TIOAEBASI BCXOXKECTD ¥ I'YCTOTA CTOSTHUS
pacTeHuil, AMHAMHKA POCTa PaCTeHHUII 10 (peHOAOTH-
yeckuM (asaM, BeAMHHA U CTPYKTypa yposkas). Orbi-
ThI 3aKAAABIBAAKIC B COOTBETCTBHH C CYIeCTBYIOLIEl
METOAUKO U [IPEAYCMATPHBAAY YETHIPE BAPHUAHTA 00-
PaboTKM MOYBBI: 1 — TPaAUIHIOHHAS 06pabOTKA TOYBBI
(TOIL); 2 — MmuHMMaAbHAS 06PaBOTKa TIOUBBI C AHC-
koBaumeM Ha 15-20 cm (MOIIA); 3 — MEHMMAAD-
Hasi 06paboTKa MOYBBI C YH3eAOBaHMeM Ha 15-20 cm
(MOITY); 4 — uyaeBas o6paborka nousst (HOIT).
AASL BBISIBAGHUSI AOCTOBEPHOT'O BAVSTHUS U3y4aeMbIX
(paKTOpPOB Ha HCCAEAyeMble [TOKA3ATEAU UCIIOAB30BAA-
Cs1 AUCIIepCHOHHBII aHaAM3 110 iporpamme [en Crar —
2017(https://wwwwsni.couk/software/genstat) [2].
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Pe3yAbTaThl HCCACAOBAHHI

ITo moxasareAro IIOA€BOI BCXOXKECTH IIPH pas-
HBIX METOAAX OOPaOOTKHU IIOYBBI HE IMEAU CYIIje-
CTBEHHBIX pa3AndUil. Pe3yAbTaTsl 9KCIIepHMEHTOB,
npoBeaeHHBIX B KapakaAmakcraHe, IIOKa3bIBaloT,
4TO BEAMYHMHA CPEAHETO YHCAA BCXOAOB IIIIEHHUITBI
3a Tpu ropa 6niau B mpepesax 5,8-8,1% Himoke Ha
y4acTKax ¢ HyAeBoit 06paborkoit (mpsmoii moces)
10 CPaBHEHUIO C IIIeHHIIeH, BhIPaIeHHOH 10 Tpa-
AUITMOHHOM TEXHOAOTHU ITPH OAMTHAKOBOM ypOBHe
nocesa (Pucynoxk 1). B 2016 ropy B mpsmom mo-
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CeBe ITOAE€Basl BCXOXECTb CeMSH O3MMOM IIIEeHH-
1Bl IO CPaBHEHMIO C KOHTPOAeM (TpapMIMOHHAS
06paboTKa MOYBbI) U MUHUMAABHO# 06paboTKOM
IIOYBHI C ALCKOBaHHEM YMeHbIIHAOCH 6,5% u 6,5%,
a Ha BapHMaHTe C MUHUMAABHOI 06paboTKOI IIOYBbI
c unseAoBaHuEeM 6,3%. AHAAOTUYHOE MTOAOKEHHE
HabAr0A2A0Ch 1 B 2018 ropy. 3pech IIPY HYA€BOM 06-
paboTKe IMOYBBI [I0 CPABHEHHIO C TPAAUILIMOHHOM,
MHMHUMAABHON 00pabOTKH MOYBBI C AUCKOBAaHHEM
U YU3€AOBAHMEM YMEHBIINAO COOTBETCTBEHHO Ha
8,1,6,2 1 5,8% B 2018 roay.
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PucyHok 1. BnnsgHmne o6paboTkm NOYBbI HA BCXOXECTb CEMSAH MLLEHULbI.

YporKaitHOCTb IIIeHHIBI Ha 9KCIIEPHMEHTAaABHOM
y4acTKe B OCHOBHOM HIDKe HEe3aBUCHMO OT METOAQ
06paboTKU 3eMAU K3-32 BBICOKOTO YPOBHSI 3aCOAEH-
HOCTHU 3eMeAb II0 CpaBHEHHe APYTMIMHU PerHOHAMHU
Y36ekucTaHa TaK KaK CPeAHSIS yPOXKAMHOCTb O3UMOM
MIIeHUIIbl Ha IOAUBe cocTaBAasgeT okoao 5600 kr/ra
(https://statuz/) [3]. Crout ormeTuTD, HyAeBast 06-
PaboTKa IIOYBBI MOXKET BO3AEIICTBOBATH IIOAOXKUTEAD-
HO Ha YPOXXalHOCTb 03uMoi nureHunsl. Hekoropsr-
MH aBTOPaMHU OTMe4eHa YBeAUYeHHe YPOXKAHHOCTH
IIOYBHI IIPH IPUMEHEHHE HYAEBOI 00pabOTKH IIOYBBI
[4, 52-5S; S, 266-280; 6, 285-296]. B Hamux ombI-
TaX YPOXKaHHOCTD IIPH CHCTeMe HyAeBOI 06paboTKu
KOAMYECTBEHHO BbIIIIe, YeM ITPU TPAAULIMOHHO 00pa-

6orke semau (prcyHok 2 ). MunuMaAbHbie 06paboTKu
IIOYBBI C AUCKOBAaHHMEM U YU3€AOBAaHHEM YMEHBIIHAQ
ypOXalHOCTb 03uMoM mimeHunsl Ha 5,44-9,41%.
Hawuboapinast yposxaitHOCTb, HAOAIOAAAACH HA YeT-
BepTom BapuanTe B 2018 ropy (5250 xr/ra). Ecau
paccMaTpUBaTh YPOXKAMHOCTD O3UMOM IMIIEHHIIBI IO
TOAAM, TO OHa HAXOAMAACD B IIPEAEAAX OIIMOKH OIIBITA.
Haumensimast yposkaitHOCTD Op1Aa TOAYYEHA Ha BapH-
aHTe TPAAMLIMOHHOM o6pa60TK1/1 noussl B 2016 roay
(3975 kr/ra). ITO 06BACHAETCS TEM, UTO TIOTEPS BAA-
T [IPU HYA€BOI 06pabOoTKe HIKE, YeM IIPU TPAAULH-
OHHO BCITAIIIKe, U IPH MEeHbIIIeH HCTIapseMOCTH HaKoO-
IIA€HUE COAel B OKOAOKOPHEBOM 30He CHIDKACTCS, YTO
CIIOCOOCTBYeT Pa3pacTaHUIO KOPHEN U B KOHEYHOM
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cyeTe — K 60Aee BBICOKUM pe3yabTaTaM ypO)KafIHOCTI/I.
B ,A,OAI'OCPO‘-IHOfI IIEPCIIEKTUBE HYA€Basl o6pa60TKa
IIpH COXpaHEHHNH PACTHTEADHBIX OCTAaTKOB IIOMOXKET
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CHH3HTb 3aCOAEHHOCTD MOYBbI 6AAropaps KOMOUHU-
pOBaHHOMY 3 PEKTY CHIKEHNUS UCTIAPEHNUS U PeLp-
KyASILIUM OPTaHUYECKHX Bemects [ 7, 40].
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PucyHOK 2. ypOXXaHOCTb O31MOW NLWEHULbI B 3aBUCMMOCTM OT 06paboTKKM NOYBLI, B Kr/ra

O6cyxpeHne
ITouBo3amurHOEe M pecypcocOeperamomee
3eMAEAEANE — 3TO HOBAs MOHITHE HE TOABKO AAS
$epMepoB, HO TaKXKe AASL CIIEITHAAUCTOB, PYKOBO-
AUTEAEH ¥ BRICOKOIIOCTAaBAEHHBIM IMOAUTHKAM B Ka-
pakaanakcrase. Ilo pesyapraTaM mccaepOBaHHUI
MO>HO CKa3aTb, uTo IlouBosamuTrHOe 1 pecypcoc-
beperarolee 3eMAeAeAle 9KOHOMUYHA M YCTOMYHU-
Ba. Hu opHa HOBas cucTeMa 3eMAeAeArst He OypeT
HOPMAaABHO paboTaTh AO TeX IO, 0K He aKTH-
BU3UPYETCA 9KOHOMMYECKUN M IICUXOAOTUIECKUHI
BOIIPOC O MOHSITUU IPUOBIABHOCTH, AOXOAHOCTH
9KOHOMHYECKON 3PPEeKTUBHOCTU PepMepCKOro
xo03siicTBa. [T0aTOMy HEOOXOAMMO OPraHU30BATh
obydueHUe IIOAB30BATEAEH C BBIAAUEI UM UHCTPYK-
LIHi1, peKOMEHAALIUI 1 PYKOBOACTB, X pa3paboTarh
IIPaBOBbIE ACTIEKTHI.

ITpu ymeAOM MCITIOAB30BAHUU IIPSIMOTO ITOCEBA
MOYKHO AOCTHYb TaKOH K€ YPOXKaHHOCTH, YTO U IIPH
APYTHX CHCTEMAX II0YBOOOPAOOTKY, C TEMHU Ke 3a-

TpaTaMy ¥ IIPUMEHEHNEM TOTO XKe KOAUYECTBa YAO-
OpEeHUI1 ¥ CPEACTB 3aLIUTHI PACTEHMUIT, XOTS U APYTUX
BHUAOB. B npuHInIe, TeXHOAOTHSI PSIMOTO [TOCEBA
TOAHA AASI BOBAEABIBAHUS O3MMOY [IIIEHHUI[b Ha OPO-
1raeMbIx ycaoBrsix Kapakaamakcrasa.

AKTHBU3MPOBATb HAYYHO-MCCAEAOBATEABCKIE
paboTsl B 00AACTH IIOYBO3AMUTHBIX TEXHOAOTHI
Y CHUCTEeMBI IPSMOro moceBa. Pazpaborars cooT-
BETCTBYIOL¥E CUCTEMBI 3€MAEAEAVIS], BKAIOYAIOIIHE
B Ce0sl IpUMEHEHe CIIELJUAABHBIX COPTOB, BBICOKO-
KaYeCTBEHHBIX CEeMSH, HOBble METOABI OpOIIEHVIS,
yAOOpenuit, rep6uaos (MecTUIMAOB) U AP.

3akAroueHune

YMeHbllleHHEe MHTEHCHBHOCTH 00paboTKH IO-
YBbI I[P BO3ACABIBAHUY O3UMOI IIIIEHUIIBI IPUBO-
AVIT K YBEAUYEHHUIO YPOXKAMHOCTH. YBeAUUEHHUE YPO-
KaMHOCTH CBSI3aHO C yBEAWYEHHEM BAArH B II0YBE
¥l BBDKUBAEMOCTbIO PACTEHHUI K yOOPKe, 4TO, B CBOIO
OYepeAb, HAIPSIMYIO CBSI3aHO € Ka4eCTBOM PaboThl
II0CEBHOTO arperara.
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LNDPPOBU3ALUNA DJIEMEHT KOHKYPEHTOCINOCOBHOCTU
NMPEMNOAABATEJIEA U CTYOQEHTOB

Annortanus. IIpoBeaeHO HccAeAOBaHHE KOHKYPEHTOCIIOCOOHOCTH IIPEIIOAABATEeACH B TOXY L -

posusanui. CoOpaHbI CTaTHCTHYECKIE AQHHBIE IIPPOBOI IPAMOTHOCTH U MHEHUS CTYACHTOB I10

BBIOOPY AaAbHeleil mpodeccunt U paboTsl. IITorom aroit cTaTby SBHAOCH BHEAPEHHE [IU(PPOBBIX

TEeXHOAOTHUI B o6yquI/1e B OADKaIIee BpeM:.

KaroueBble CAOBa: IIPEIIOAABATEAH, CTYACHTBI, KOHKYPEHTOCIIOCOOHOCTD, I POBHU3ALIHS, TBOP-

Y€CTBO.

ITocTostHHBIE N3MeHEeHU S HHHOBAIIHI B MUpe BbI-
PKAIOT CHABHYIO KOHKYPEHIIUIO He TOABKO CPeAr
CTYACHTOB, HO U CPeAHU IIpelloAaBaTeAel], KOTopas
C K&XKABIM TOAOM CTAaHOBUTCSI IIPEAMETOM ILIeAeHa-
IIPaBA€HHOTO u3ydeHus. B paHHOI pabore — aro
TeMa OYAET [JeHTPAABHOM, IIOCKOABKY KOMITETEHT-
HOCTb ¥ TBOPYECTBO IIPEIIOAABATEAS] OYeHb CHABHO
BAMSIET Ha €T0 PENTHHI, 2 TAKKe Ka4eCTBO 00y IeHMs
CTYAEHTOB. Y 00Y4arOIiXCsl TP HU3KOM KOHKYPEeH-
TOCIIOCOOHOCTH IPENoAABaTEAEI COOTBETCTBEHHO
TepsieTCsl TBOPYECKUH ITIOTEHIIMAA, YTO YoKe HaTaA-
KHBaeT Ha MBICAb C OObeKTHBHOM TOYKHU 3PEHHs Ha
KOpeHHOe H3MeHeHHe CTPYKTYPbl 00pa3oBaHMUs.

ITo ompocy yxe B 2017 ropay — 33% pecrioHaAeH-
TOB OTMETHAM, YTO VM He XBaTaeT HHAUBUAYAABHOCTH,
4TO6BI TOOOPOTH KOHKYPEHIHIO, KaK IIPABHAO, 9TO
CTYAEHTBI, KOTOPBII 3aKOHYMAH BbICIIEE OOPA30BAHIE.
He yauBHTEABHO, BeAb KaK IIPABUAO BCE AMIIAOMHbIE
PabOoTHI CTATUYHBI, TO €CTH HE IMEIOT AUHAMUKH B HC-
CA€AOBAHHH, MEHSIETCS AHIIb CIELIUAABHbIN BOIIPOC,
TA€ PAcCMATPUBAIOT MAAYIO YaCTb KOMIIAEKCHOTO
BOIIPOCA, YTO CIIOCOOCTBYET CEpPbe3HON KOHKYpEeH-
IJY MAM TUIIMYIHBIM KaApaM. Y CEOAHAIIHHX «CTY-
AEHTOB>» OTCYTCTByeT KOMIIETEHIIUS B TBOPYeCTBe
U B IOCAEACTBUY He IIPOSIBASIIOT PO ECCHOHAABHYIO
koMIteTeHTHOCTb. COBpeMeHHbIe KAaHAUAATHI IeAd-
FOTMYECKUX HAayK BBIPAKAIOT HHTEIPAABHYIO OLIeHKY

B TBOPYECTBE B BUAE COBOKYTTHOCTH AMYHBIX Ka4eCTB
CIIELIUAAKCTA OTPaXKaIOIasl yPOBEHb 3HAHMI, YMEHMI],
OTIbITa, AOCTATOYHOI'O AASL AOCTIDKEHHMS IeAel IIpo-
$eccHoHaABHOM AESITEAPHOCTH M COIJMAAbHO-HPaB-
CTBEHHYIO ITO3ULIUI0 AMYHOCTH. k13 3TOro MosxHO cae-
AQTb BBIBOA, YTO OyAyIIeMy BbIITyCKHUKY Ar0boro BY3a
006s13aTeABHO Hy>KHA He TOABKO COBpeMeHHas 6a3a
(TO ecTh cOBpeMeHHbIe TeXHOAOTHH, O6ecTiedeHHbIe
Aaboparopun B BY3e 1 Ap.), HO 1 cuxororuyeckas
HACTPOEHHOCTb Ha KAKHe-TO Hay4HbIe Pa3paboTKH.
3A€eCh BCIIABIBAET yKe IIPOOAEMA ITeAArOTUIeCKO-TIPO-
deccronaapHOTrO POpMaTa.

BosBpamasich k TeMe He XBaTKU 3HAHUMI U OIIbI-
Ta 3A€Ch CTOUT OTMETUTb HE TOABKO aKTYaAbHOCTD
MAaTepUAAOB, II0 KOTOPBIM «Y4aTCs>» CTYAEHTHI, HO
u 6a3a camoro npernopasareas. B coBpemennoe Bpe-
MsI [TEAAQTOTy 00sI3aTeABHO HY>KHO IIPOXOAHUTD KBa-
AUQUKAIUIO He TOABKO B OOHOBAEHUM COBeil 0asbl
AQHHBIX O IIPeAMETax, HO 1 0QOPMAEHUU CTaTeH, ero
CTPYKTYPHI U AD.

ITocmoTpuM, Kakast cUTyalus, IPOUCXOAUT Ha
YPOBHE NpaKTUKU. AAS OIIeHKH TaKOM CHUTyaI[uu
BO3bMEM M UCIIOAb3yeM TAaKOM TepMMH Kak IUPppoBas
rPaMOTHOCTD. AQHHBII TepMUH B paboTe 6yaeT 03Ha-
4aTh He TOABKO XOpoIlee BAAACHHEe KOMIIbIOTEPOM,
HO U yMeHMe CHHXPOHU3HPOBATh, 00pabaTsIBaTh HH-
popmarro, TakuM 06pa3oM, YTOOBI IOAYIUTH HOBbIE
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HOBATOPCKHeE MAU M XPAaHUTD 3Ty HHPOPMAIIHIO, KaK
U B CETEBbIX XPAHUTEASX, TAK U MaTepHUAAbHBIX. AHa-
anTrieckui enTp HAQH npeacTaBuA HHTEpecHYI0
CTaTUCTHUKY IIUPPOBOI IPAMOTHOCTH Y TIEAATOTOB,
OTBEYAIONINX 3a IpeAMeT <«HHPOPMATHKA>»> HAH

37

. YHUTENA LWKoN

npenofasateny By30a

16

2
[
HoBu4oK Wcenepoearens WuTerparop
(A1) (A2) (B1)

«HKT>, B BY3ax — atro «IIporpammuposanue>
U Apyrue mpepMeTsl. IIpepnorosxuM, 4To o6beM
UHPOPMALIUH, KOTOPBI OHU AQIOT OOYYAIOIMMCS
OAMHAKOBBIH, TOTAQ CIIPABEAAUBO OYAET yCTAaHOBHTb
CAGAYIOIUH rpadHK, OCHOBAHHBIN Ha CTATHUCTHUKE.

31
I 13

1

3kcnept NMuaep Hoeartop
(B2) (C1) (C2)

PucyHok 1. PacnpegneneHue yantenen Wkon v npenogasartesier By3oB rno ypoBHAM OnbiTa
NCNonNb30BaHUS LMPPOBLIX TEXHONOMMIN B 06pa3oBaTeibHOM NpoLuecce, B % OT ONPOLUEHHbIX

ITosicHMM, 9TO Ka>KAbIH U3 9TUX yPOBHEH ITOAPa3-
yMeBaeT MeXAy coboit:

A, Hosuaox meparory HEOOXOAMMO Pa3BUBATh
HaBBIKM HCIIOAB30BAHHUS ITUPPOBBIX TEXHOAOTHIH
B 0bpasoBareabHOM mporecce. Heobxopumo yayu-
IIUTh Y4eOHBII MPOIIeCC, CACAOBATH YAYUIIEHUSM
B HOBOM CeMeCTpe/HOBOM YeTBEPTH H IIOCTEIIEHHO
HOBBIMIATh KOMIETEHTHOCTD B cpepe IMpUMeHeHHs
IIUPPOBBIX TEXHOAOT .

A, HccaepoBaTeAb IeAaror 0CO3HAET, YTO Hudpo-
Bble TEXHOAOTHH OOAAAQIOT BBICOKHM ITOTEHI[HAAOM,
U XOTeA ObI U3Y4aTh UX C [JeAbIO IPUMEHEHHS B CBO-
el neaarormdeckon mpakruke. Hauaa Bpemsa ot Bpe-
MEHU II0Ab30BaThCS ITUPPOBHIMU TEXHOAOTHSIMH Ha
cBoux 3ansaTusAX. B1 MHTerpaTop neaaror skcrnepu-
MEHTHpPYeT C UPPOBBIMU TEXHOAOTHAMH B Pa3HbIX
KOHTEKCTaX U C Pa3HBIMU LI€ASIMH, UHTETPUPYS HX
B CBOIO IIPEIIOAABATEAbCKYIO IIPAKTUKY. McrioAb3yeT
UX TBOPYECKH, CTPeMsCh COBEPIIEHCTBOBATb CBOU
npo¢deCcCHOHAABHbIE HABBIKU U PACIIHPSITh 00AACTH
npuMeHeHHUs UPPOBBIX TeXHOAOTHI. B, Oxcnepr me-
AQror yBepeHHO, TBOPYeCKH M KPUTUYECKU HCIIOAD-

3yeT IIeABIH PsIA IUPPOBBIX TEXHOAOTHUH B CBOEH IPO-
PeccruoHaAbHOM AesTeAbHOCTH. LleaeHanpaBAeHHO
oTbupaeT P POBbIE TEXHOAOTHU M MATEPUAABI AAS
KOHKPeTHBIX CUTYallUil U IBITAeTCsI pasobparbcs
C AOCTOMHCTBAaMM U HEAOCTaTKaMU Pa3HbIX HUPpo-
BbIX cTpareruil. OH IIOAOH AIOOOIIBITCTBA, OTKPHIT
HOBBIM HA€SM U IIOHUMAET, YTO €CTh ell€é MHOTO He
OIpO6OBAHHBIX MM ITUPPOBBIX TEXHOAOT U1, KOTOPBIE
OH MOT OBI IPIMEHUTD B CBOEI [IEAArOTrHYeCKOM IIpaK-
THKe. DKCIIepUMEHTHPYs, OH IIOIIOAHSET, CTPYKTY-
PpHUpPYeT U COBEPUIEHCTBYET CBOM apCeHAA CTPaTer .
C, Anpaep neaaror cpopMHpOBaA TOCAEAOBATEABHBIH
U KOMIIAEKCHBIA TMIOAXOA B IPMMEHEHUH IIMPPOBHIX
TeXHOAOTHUH B ITeAarorudeckoi npaxkruke. OH BAa-
AeeT IIeAbIM HabOpOM ITMPPOBBIX CTPATETHI U 3HA-
€T, KaK BbIOpaTh HarboAee MOAXOASIIYIO U3 HUX AASK
TOM MAM uHOM cuTyanuu. Ileaaror nocrosuuo pas-
MBIIIASIET M Pa3BUBAET CBOM IPAKTUYECKUE HAaBbIKU.
Om Bceraa B Kypce HOBIIECTB, TOCKOABKY PEI'yASPHO
0OMEHHMBAETCSI OIIBITOM C 9KCIIEPTAMU M BCETAA IO-
TOB IIOMOYb KOAAETaM — HAy4YUTh MX IIOAb30BATHCS
111$POBBIMUA TEXHOAOTHSIMU B y4eOHOM Iporiecce
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U 0OBSICHUTD, KAKYI0 IIOAB3Y MOTYT IPUHECTH LU-
pOBbIe CTpaTerny B 00pa3OBAHHM.

C2 HoBarop nieparor cTaBuT IIOA COMHEHHE aAeK-
BaTHOCTb COBPEMEHHOM ITPAKTUKU ITPEeIOAABAHM —
Kak C MpHMeHeHeM HHHOBAIIMOHHbIX pellleHnH , TaK
U TPAAULIMOHHBIMU MeTopaMu. OH pasmblmiasieT 06
OrpaHUYEHHSIX U HEAOCTATKaX COBPEMEHHOIo 00-
Pa3oBaTeAbHOIO IPOLIeCCa U CTPEMHUTCS YAYUIIUTD
ero. [Ieparor-HoBaTop aKCriepuMeHTHPYET C BbICOKO
MHHOBALMOHHBIMU U CAOKHBIMU ITUPPOBBIMHU TeX-
HOAOTHSIMU ¥/HMAU paspabarsiBaeT HOBBIE IIEAATO-
rHYecKue MOAXOABL Taxke SBASI€TCS IPOBOAHHKOM
MHHOBAIIMI U TPUMEPOM AASI ADYTHX IIEAArOTOB.

ITo rpaduky MOXXHO 3aMeTUTh, YTO KOMIIETEHT-
HOCTb U TBOPYECTBO IIPEIIOAABATeAs] HAXOAUTCS Ha
CpeAHeM YPOBHE, UTO AASI IIIKOA, MOXKET ObITb AOITYCTH-
MoO. A Aast BY30B MOXKHO HaOAIOAQTH HHYIO KapTHUHY.

KaHAMAQT mepaArOrHYecKUX HayK A ABIT@HICKOTO
YuusepcureTa Ha ocHOBe HCTOYHUKOB 2005 roaa,

9TO yoKe SIBASETCSI AOCTATOYHO YCTAPEBLUIUM UCTOY-
HHKOM, YKa3bIBaeT, YTO CAMbBIM Ba>KHBIM COCTABASI-
IOIIMIM AQHHOT'O BHAQ KOMITETEHTHOCTH SIBASIFOTCSI
Ka4eCTBa AMYHOCTH IIPEIIOAABATEAS], @ UMEHHO CIIO-
COOHOCTD K TBOPYECTBY: MHTYHULIUS, ACCOLIUATUB-
HOCTb, OAyXOTBOPEHHOCTD, BOOOPasKeHIe; IyBCTBO
HOBU3HBI; THOKOCTh U KPUTHIHOCTD yMa, H300pe-
TaTEAPHOCTbH, CAMOOBITHOCTb; YMEHHE BUAETD 3Ha-
KOMO€ B HE3HAKOMOM; CIIOCOOHOCTb K aHAAHU3Y,
CHHTe3y ¥ KOMOMHHIPOBAHHIO; CIIOCOOHOCTb K IIPeA-
BHAEHUIO, IIEPEHOCY OIIBITA; CIIOCOOHOCTD CTAaBUTD
¥l pelIaTh HeCTAHAAPTHbIE 3aAAYH; CTPEMAEHHE K HO-
BOMY, CBOOOAE H AD.

ITOABOASL MITOT BbIIlIE CKA3aHHOTO, MOKHO OTMe-
THUTb, YTO IIEAATOT — 3TO YHHBEPCAABHASI ANYHOCTb,
KOTOpasi OTBEYAeT 3 Pa3BUTHE CTYACHTOB U AOA-
JKE€H COOTBETCTBOBATh COBPEMEHHOCTHU OOIIIeCTBa,
a CTpyKTypa 0b6y4deHHs 00s3aTeAbHO AOAXKHA IMETb
9AeMEHT 111 POBU3ALILIL
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EMOTIONS CONCENTRATION BEHAVIOR
MEDICATION AMONG CHILDREN

Abstract

Objective: This study aims to: 1) examine the predictors of Emotions Concentration Behavior
Medication; 2) build a predictive model for Emotions Concentration Behavior Medication using
logistic regression model.

Methods: 2017 National Survey of Children’s Health data was used for this study. The National
Survey of Children’s Health (NSCH) is being conducted by the U.S. Census Bureau for the U.S. De-
partment of Health and Human Services’ (HHS) Health Resources and Services Administration’s
(HRSA) Maternal and Child Health Bureau (MCHB). It is designed to provide national and state-
level information about the physical and emotional health and wellbeing of children under the age of
18 living in mailable residential housing units in the United States, their families and their communi-
ties, as well as information about the prevalence and impact of children with special health care needs.

All the participants who were eligible were randomly assigned into 2 groups: training sample
and testing sample. A logistic regression model was built using training sample. Receiver operating
characteristic (ROC) was calculated.

Results: About 8.06% of 18905 children had Emotions Concentration Behavior Medication,
about 9.23% among 9719 male children and 6.81% among 9186 female children.

According to the logistic regression, children born outside of the USA were less likely to have Emo-
tions Concentration Behavior Medication (OR=0.468). When the first adult had worse mental health,
the children were more likely to have Emotions Concentration Behavior Medication (OR=1.328).

When children’s age increased by 1 year, the children were more likely to have Emotions Concen-
tration Behavior Medication (OR=1.152). Female children were less likely to have Emotions Con-
centration Behavior Medication (OR=0.747). Children with normal birth weight has less likelihood
to have Emotions Concentration Behavior Medication (OR=0.714).

46



EMOTIONS CONCENTRATION BEHAVIOR MEDICATION AMONG CHILDREN

Children in a family which is hard to Cover Basics Like Food or Housing were more likely to
have Emotions Concentration Behavior Medication (OR=1.085). Children who experienced adults
Slap, Hit, Kick, Punch Others less likely to have Emotions Concentration Behavior Medication
(OR=0.701). Children who lived with mentally ill were less likely to have emotions concentration

behavior medication (OR=0.652).

The area under curve was 0.7699. The optional cutoff time is 0.6637. The mis-classification error
was 0.0778. The sensitivity rate is about 0.41% and the specificity is 99.98%.

Conclusions: In this study, we identified important of predictors of Emotions Concentration
Behavior Medication among children, for example children age, sex, mental health of adults, and

financial status of the family.

Keywords: Emotions Concentration, Behavior Medication, Logistic Regression, ROC Curve,

Odds Ratio.

1. Instruction

Children with behavioral or emotional disor-
ders are a special group and need special care. Many
times children have symptoms that are different from
adults with the same disorder [1]. Childhood be-
haviour and emotional problems with their related
disorders have significant negative impacts on the
individual, the family and the society. They are com-
monly associated with poor academic, occupational,
and psychosocial functioning. It is important for all
healthcare professionals, especially the Paediatri-
cians to be aware of the range of presentation, pre-
vention and management of the common mental
health problems in children and adolescents [2].

In this study, we aim to 1) examine the predic-
tors of the having Emotions Concentration Behavior
Medication among children; 2) build a predictive
model for having Emotions Concentration Behavior
Medication using logistic regression model.

2. Data and Methods:

Data:

2017 National Survey of Children’s Health data
was used for this study. The National Survey of
Children’s Health (NSCH) is being conducted by
the U.S. Census Bureau for the U.S. Department
of Health and Human Services’ (HHS) Health
Resources and Services Administration’s (HRSA)
Maternal and Child Health Bureau (MCHB). It is
designed to provide national and state-level infor-

mation about the physical and emotional health
and wellbeing of children under the age of 18 living
in mailable residential housing units in the United
States, their families and their communities, as well
as information about the prevalence and impact of
children with special health care needs.

Models:

We also used logistic regression models to cal-
culate the predicted risk. Logistic regression is a
part of a category of statistical models called gen-
eralized linear models, and it allows one to predict
a discrete outcome from a set of variables that may
be continuous, discrete, dichotomous, or a combi-
nation of these. Typically, the dependent variable
is dichotomous and the independent variables are
either categorical or continuous.

The logistic regression model can be expressed
with the formula:

In(P/1-P) =B, + B, X, +B, X, + ... +p X

Model evaluation:

The discriminatory ability — the capacity of the
model to separate cases from non-cases, with 1.0
and 0.5 meaning perfect and random discrimina-
tion, respectively— was determined using receiver
operating characteristic (ROC) curve analysis.
ROC curves are commonly used to summarize the
diagnostic accuracy of risk models and to assess the
improvements made to such models that are gained
from adding other risk factors. Sensitivity, specificity,

47



Section 6. Pharmaceutical Sciences

and accuracy will be also calculated and compared.
For all these measures, there exist statistical tests to
determine whether one model exceeds another in
discrimination ability.

Optimal Cutoff for Binary Classification maxi-
mizes the accuracy.

Mis-Classification Error is the proportion of all
events that were incorrectly classified, for a given
probability cutoff score.

Sensitivity: probability that a test result will be
positive when the disease is present (true positive rate.

Specificity: probability that a test result will be
negative when the disease is not present (true nega-
tive rate, expressed asa percentage).

Variables:

HHCOUNT
A_SEX

A1_BORN

) PHYSHEAL
| MENTHEAL

. WGE_YEAR

3. Results

About 8.06% of 18905 children had Emotions
Concentration Behavior Medication, about 9.23%
among 9719 male children and 6.81% among 9186
female children.

Basically, a corrgram is a graphical representa-
tion of the cells of a matrix of correlations. The idea
is to display the pattern of correlations in terms of
their signs and magnitudes using visual thinning and
correlation-based variable ordering. Moreover, the
cells of the matrix can be shaded or colored to show
the correlation value. The positive correlations are
shown in blue, while the negative correlations are
shown in red; the darker the hue, the greater the
magnitude of the correlation.

ACES
ACEN
@Z 1AVIORME

Figure 1. Emotions Concentration Behavior Medication Among Children in 2017
National Survey of Children’s Health. Matrix of correlations between variables

According to the logistic regression, children
born outside of the USA were less likely to have
Emotions Concentration Behavior Medication
(OR = 0.468). When the first adult had worse
mental health, the children were more likely to
have Emotions Concentration Behavior Medica-
tion (OR = 1.328).

When children’s age increased by 1 year, the chil-
dren were more likely to have Emotions Concentration
Behavior Medication (OR = 1.152). Female children
were less likely to have Emotions Concentration Be-
havior Medication (OR = 0.747). Children with nor-
mal birth weight has less likelihood to have Emotions
Concentration Behavior Medication (OR = 0.714).
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Children in a family which is hard to Cover Ba-
sics Like Food or Housing were more likely to have
Emotions Concentration Behavior Medication
(OR = 1.085). Children who experienced adults
Slap, Hit, Kick, Punch Others less likely to have

Emotions Concentration Behavior Medication
(OR = 0.701). Children who lived with mentally
ill were less likely to have emotions concentration
behavior medication (OR = 0.652).

Table 1.- Logistic Regression

Estimate Std. Error z value Pr(> |z|)
(Intercept) -0.404 0.902 -0.448 0.654
HHCOUNT -0.054 0.049 -1.110 0.267
Al SEX 0.139 0.091 1.524 0.127
Al BORN -0.759 0.175 -4.338 0.000 ok
Al _GRADE 0.033 0.023 1.423 0.155
Al MARITAL -0.011 0.038 -0.285 0.775
Al AGE 0.008 0.005 1.589 0.112
Al PHYSHEALTH 0.078 0.056 1.383 0.167
Al MENTHEALTH 0.284 0.056 5.108 0.000 o
SC AGE YEARS 0.141 0.011 13.015 <2e-16 R
SC_SEX -0.291 0.079 -3.688 0.000 o
SC_RACE R 20.068 0.026 2595 0.009 o
AGEPOS4 0.106 0.057 1.844 0.065
SC_HISPANIC R -0.068 0.137 -0.498 0.618
BIRTHWT L -0.337 0.132 -2.553 0.011 *
ACE1 0.081 0.050 1.616 0.106
ACE3 -0.375 0.108 -3.463 0.001 o
ACE4 -0.290 0.185 -1.566 0.117
ACES -0.268 0.146 -1.833 0.067 .
ACE6 —-0.355 0.148 -2.398 0.017 *
ACE7 -0.212 0.165 -1.280 0.201
ACES8 -0.427 0.117 -3.650 0.000 rE
ACE9 -0.145 0.126 -1.150 0.250
ACEI0 0.398 0.217 1.836 0.066

The area under curve was 0.7699. The optional
cutoff time is 0.6637. The mis-classification error was
0.0778. The sensitivity rate is about 0.41% and the
specificity is 99.98%.

4. Discussions

About 8.06% of 18905 children had Emotions
Concentration Behavior Medication, about 9.23%

among 9719 male children and 6.81% among 9186
female children.

According to the logistic regression, children born
outside of the USA were less likely to have Emotions
Concentration Behavior Medication (OR = 0.468).
When the first adult had worse mental health, the
children were more likely to have Emotions Concen-
tration Behavior Medication (OR = 1.328).
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Figure 3. ROC in testing sample for Logistic Regression

When children’s age increased by 1 year, the centration Behavior Medication (OR = 1.152).
children were more likely to have Emotions Con-  Female children were less likely to have Emotions
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Concentration Behavior Medication (OR = 0.747).
Children with normal birth weight has less likeli-

hood to have Emotions Concentration Behavior
Medication (OR = 0.714).

Table 2.

Cut-off sensitivity specificity
0.1 8.8% 97.8%
0.3 1.1% 99.7%
0.5 0.13% 99.99%

Children in a family which is hard to Cover Ba-
sics Like Food or Housing were more likely to have
Emotions Concentration Behavior Medication
(OR = 1.085). Children who experienced adults
Slap, Hit, Kick, Punch Others less likely to have
Emotions Concentration Behavior Medication
(OR =0.701). Children who lived with mentally ill
were less likely to have emotions concentration be-
havior medication (OR = 0.652).

The area under curve was 0.7699. The optional
cutoff time is 0.6637. The mis-classification error was
0.0778. The sensitivity rate is about 0.41% and the
specificity is 99.98%.

Having another disorder is most common in
children with depression: about 3 in 4 children aged
3-17 years with depression also have anxiety (73.8%)
and almost 1 in 2 have behavior problems (47.2%).

For children aged 3-17 years with anxiety, more
than 1 in 3 also have behavior problems (37.9%) and
about 1 in 3 also have depression (32.3%). For chil-
dren aged 3—17 years with behavior problems, more
than 1 in 3 also have anxiety (36.6%) and about 1 in
S also have depression (20.3%) [3].

Among children aged 2-8 years, boys were
more likely than girls to have a mental, behavioral,
or developmental disorder. Among children living
below 100% of the federal poverty level, more than
1 in 5(22%) had a mental, behavioral, or develop-
mental disorder [4].

Conclusions: In this study, we identified im-
portant of predictors of Emotions Concentration
Behavior Medication among children, for example
children age, sex, mental health of adults, and finan-
cial status of the family.
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THIOCARBONIC ACID AMIDES AS OXIDATION INHIBITORS

Abstract. The synthesized amides of thiocarboxylic acids have been studied as oxidation inhibi-
tors. It has been established that their antioxidant effect is mainly due to their reaction with hy-
droperoxides, accompanied by the ion-catalytic decomposition of the latter and the termination of

oxidation chains.

Keywords: Antioxidants, oxidation inhibitors, thioamides, hydroperoxides.

Introduction. Thionic substances—thiocarbamates,
xanthates, thioamides and others are widely used in
polymers, lubricating oils and other organic materi-
als as additives that improve their antioxidant, anti-
corrosive and other performance properties [ 1, 35].
However, the selection of these substances is often
empirical. In order to create a scientific basis for the
selection of the most effective compounds, it is impor-
tant to study the kinetics and mechanism of the anti-
oxidant action of sulfur-containing heterofunctional
compounds-thioamides of different structures in the
reactions of inhibition of cumene oxidation (model
reaction) and the reaction with cumyl hydroperoxides
(HPC) and tertiary butyl (HPTB). The latter reac-
tion attracts special attention of researchers because
sulfur-containing compounds exhibit an antioxidant

effect due to the ion-catalytic decomposition of hy-
droperoxides, that is, they exhibit the properties of
preventive antioxidants [2, 338-344].
Experimental part. Chlorobenzene (solvent),
cumene (RH), hydroperoxides were purified ac-
cording to known methods [3, 29]. The reaction of
the inhibitor with hydroperoxides was carried out
in a chlorobenzene solution until the hydroperox-
ide was completely decomposed. The concentration
was controlled by iodometric titration in a certain
time interval. It was assumed that, since the initial
concentration of hydroperoxide is 3—4 orders higher
than that of the inhibitor, the latter is completely con-
verted into the final product by the end of the reac-
tion. Oxidation of cumene was carried out on a stan-
dard pressure gauge. The reaction of thiamides with
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hydroperoxides was carried out at a temperature of
100 °C. The synthesis of phenylthioacetoamides was
carried out according to the Wilgerodt — Kindler re-
action with the interaction of acetophenone, sulfur
and various amines [4, 299-302].
CH.C(O)CH, +S+HNRR >
> CéHSCHZC(S)NRIRZ +H,0

We selected thioamides with heterocyclic radi-
cals—phenylacetothiomorpholide (I) and phenylace-
tothiopiperidide (II) as objects of study. The synthe-
sis was carried out by

CHE-N  O® n CHC-N an
§ \_/ S

stirring the equimolar (0.3 m) ratio of acetophenone,
sulfur and amines at temperatures of 90-95 °C for 5
hours. Next, the reaction mixture was dissolved in
benzene, the solution was washed with water, dried
and, after distilling off benzene, the main product
was subjected to vacuum distillation, which was then
recrystallized from ethanol, M.p.1=74-75°C, M. p.
II=77-78 °C. In the PMR spectrum of 1], signals of
§ 1-2 ppm (-CH,CH,CH,-), § 3.7 ppm were
found. (-CH,NCH,-), § 4.2 ppm (CH,.CH,-)
and 8 7.2 ppm (CH,-). The IR spectra of I and II
revealed absorption bands in the 1100-1300 cm™
region, characteristic of the C = S bond in the thio-
amide fragment.

The discussion of the results. The reaction of
thioamideswithhydroperoxideswas carried outinan
appropriate cell at a concentration of the latter 0.16-
—0.6 mol/L. The concentration of thioamides varied
in the range S - 10-57°. 10~ mol/L. To derive the
kinetic equation of the reaction, the dependence of
the rate on the concentration of the reacting sub-
stances was studied. It was found that the reaction
is of the first order with respect to both inhibitor
(I and II) and hydroperoxides (ROOH). W =k -
[InH] - [ROOH]. The kinetic curves of the decom-
position of hydroperoxides in the presence of thi-
amides are S-shaped, characteristic of autocatalytic
processes (figs. 1 and 2).

0.2~

[ROOH], mol/1
=]
-

t. min.

Figure 1. Kinetic curves of decomposition of
HPTB in the reaction with I. [HPTB] = 0.17 mol/I;
[11=3-10*mol/1-*;1-10*mol/I 2; 7 - 105 mol/I -3
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Figure 2. Kinetic curves of HPC decomposition in
reaction with Il. [HPC] = 0.18 mol/I;
[1=5-10“mol/I-"; 1- 10~ mol/l 2;

8- 10> mol/I -3; in the presence
of [ionol] =8 - 10-* mol/I #

As can be seen from the curves, the process of de-
composition of hydroperoxides has three stages: the
firstis slow, the second is fast, and the third is final. With
an increase in the concentration of inhibitors, the first
stage is expected to decrease, which is obviously the
stage of formation of an active product, which further
effectively destroys the hydroperoxide. The nature of
the curves and the behavior of the inhibitors unambig-
uously indicate the autocatalytic nature of the process,
which consists of a slow stage of oxidative transforma-
tion of thioamide and further rapid decomposition of
hydroxides (second stage) by reaction with this prod-
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uct. The stoichiometric coefficient (V) of these reac-
tions was calculated from the ratio of the consumed
hydroperoxide to the inhibitor concentration

V= ([ROOH] ~[ROOH], )/([InH]).

Where [ROOH]_ is the initial concentration,
[ROOH], _is the final concentration of hydroper-
oxides, [InH]_is the initial concentration of the in-
hibitor. The values of stoichiometric coefhicients
tend to increase with decreasing concentration of
the inhibitor and indicate the complex nature of
the process. The averaged values of the coefficients
V,=13-10°and V = 1.4 . 10° unambiguously in-
dicate the autocatalytic nature of the process, i.e. the
process of decomposition of thousands of molecules
of hydroperoxides proceeds under the influence not
of the initial molecules, but of the products of their
oxidative transformations. Since the products of the
transformations of thiamides in reactions with hydro-
peroxides were not isolated and investigated, the task
was set to study the nature of their transformation and
properties. For this purpose, the influence of the free
radicals accentor-2,6-di-tert.butyl-4-methylphenol-
ionol on the studied reaction was investigated. More-
over, ionol was introduced both at the beginning of
the reaction and at the second fast stage. Ionol intro-
duced into the reaction medium at the beginning of
the reaction at a concentration equimolar to the inhib-
itor lengthens the induction period (fig. 2, curve 4).
This indicates the radical nature of the reaction of the
inhibitor with hydroperoxide. However, the introduc-
tion of ionol into the reaction cell at the second, fast
stage of the process has no effect on the process. Based
on this, it was assumed that at the first slow stage, free
radical oxidation of the inhibitor occurs with the for-
mation of a substance that catalyzes the decomposi-
tion of hydroperoxide by the ion-molecular mecha-
nism (second, fast stage).

To study the acid-base properties of the prod-
uct, the conversion of thioamides, pyridine was
introduced into the reaction medium as a base in
a concentration equimolar with thioamide. The in-
troduction of pyridine both at the beginning of the

reaction and in the developed process completely in-
hibited the reaction, which proves the acidic nature
of the conversion products of thioamides, which are
responsible for the ion-catalytic decomposition of
hydroperoxides. It is obvious that the free radical oxi-
dation of thioamides leads to the formation of some
sulfonic (sulfinic) acids, which catalyze the decom-
position of hydroxides by the ionic mechanism. This
assumption is consistent with similar studies early
obtained for other classes of sulfur-containing pre-
ventive antioxidants [ S, 40-43].

We have studied the effect of thioamides on the
autooxidation process of cumene. As is known, one
of the most important reactions of liquid-phase
oxidation of hydrocarbons is the reaction of radical
decomposition of the formed peroxides and hydro-
peroxides R OOH » RO ™ + ‘OH. The alkoxyl and
hydroxyl radicals formed by this reaction promote
branching and accelerate the chain oxidation process.
If the assumptions about the ionic-catalytic nature of
the decomposition of hydroperoxides obtained in
the model reaction are correct, then they should have
been confirmed in the process of autooxidation of
cumene in the form of an antioxidant effect.

]..0 I~ .‘. e -

Vo, ml
-\-‘t‘- "w
—
e

60 80 100 ¢, mn

Figure 3. Kinetic curves of autooxidation of
cumene (110 °C) in the presence of Il:
1- without inhibitor; 2— [II] =1 - 107° mol/I;
3-[l]=5-10"°mol/
The study of the autoxidation of cumene in the
presence of thioamides I and II (figure 3) showed
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that the latter exhibit an inhibitory effect, which can
be explained by the participation of thioamides in
the ionic (non-radical) decomposition of hydroper-
oxide and thus inhibition of the formation of free
radicals.

We also studied the effect on the autoxidation
of cumene of the product of the conversion of thio-
amide I by the reaction with HPTB. For this, after
completion of the reaction of I with HPTB, a small
amount of the product was removed from the reac-
tion medium and introduced into a cell with cumene
to study autoxidation. It should be noted that neither
the solvent, chlorobenzene, nor the decomposition
products of HPTB could affect the oxidation pro-
cess. The results are shown in figure 4.

1.0 — -
! 2 -
| &
p— I'I 4 !
=] /
=) »
] I'. '..-' -.:_-'
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- - -
- i
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a0 120 160 240 300 ¢ min.

Figure 4. Kinetic curves of autooxidation of
cumene (110 °C) in the presence of conversion
products of | by reaction with HPTB: 1- without

inhibitor; 2— [I] =1 - 10" mol/I;
3-[I1=5-10"°mol/I

As can be seen from the presented data of auto-

oxidation of cumene in the presence of the products
of the conversion of thioamide I by reaction with

HPTB, the reaction is inhibited to a much greater
degree (figure 4) than in the presence of the start-
ing thioamide (figure 3). The induction periods of
cumene oxidation (t) in the presence of equal con-
centrations of the reaction products are 3—4 times
longer than in the presence of the starting thioamide.
Since the solvent chlorobenzene and the products
of the decomposition of HPTB could not affect the
rate and period of induction of oxidation, this ef-
fect can be associated with the products of oxidative
transformations of thioamide. Based on the present-
ed data, we assumed that, as in the case of phenol-
sulfides [6, 418-422] and other sulfur-containing
compounds, thioamides exhibit the properties of
preventive antioxidants. In the initial stages of oxi-
dation, they do not exhibit a pronounced antioxidant
effect by reaction with peroxide radicals, that is, they
do not behave like “classical” antioxidants such as
phenols and aromatic amines. Subsequently, as hy-
droperoxides accumulate, thioamides react with the
latter, oxidize to form oxygen compounds of tetra
and hexavalent sulfur — sulfoxides, sulfinic and sul-
fonic acids, which, by the molecular catalytic mech-
anism, destroy hydroperoxides, thereby preventing
the radical decomposition of hydroperoxides and
thus exhibiting inhibiting the effect. This behavior
unambiguously indicates that thioamides of various
structures can be classified as effective preventive
antioxidants.

Conclusions. The study of the antioxidant effect
of two thioamides of phenylthioacetic acid by their
reaction with hydroperoxides and autooxidation of
cumene showed that they are effective preventive
antioxidants.
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