ISSN 2518-7201

Ne 4(92)/2018

BUOJIOINA. MEOULUUHA. TEOIPA®UA cepusichl
Cepua BUONOInA. MEAUUUHA. TEOIPADUA

BIOLOGY. MEDICINE. GEOGRAPHY Series

KAPAFAHLDbI
YHUBEPCUTETIHIH

XABAPLBbICDHI

BECTHUK

KAPATAHOWHCKOIO
YHUBEPCUTETA

BULLETIN

OF THE KARAGANDA
UNIVERSITY




ISSN 2518-7201
HNunexci 74620
Nunexc 74620

KAPAFTAHObI
YHUBEPCUTETIHIH

KABAPLIbIGDI

BECTHHK BULLETIN

KAPATAHOWHCKOIO OF THE KARAGANDA
YHUBEPCUTETA UNIVERSITY

BUoNormAa. MEQULIMHA. TEOIPA®UA cepusicsr
Cepusa BUONOInNA. MEAULIMHA. TEOTPADUA
BIOLOGY. MEDICINE. GEOGRAPHY Series

Ne 4(92)/2018

Kazan—kapara—xenTokcan
30 xentokcan 2018 x.

OKT6pb—HOSIOpb—1EeKaOph
30 nexabps 2018 T.

October—November—December
December, 30, 2018

1996 xpurgaH GacTam IIBIFaIbI
Uznaercs ¢ 1996 roga
Founded in 1996

JKbuibiHa 4 per mIbIFanbl
Beixomut 4 paza B rox
Published 4 times a year

Kaparaumsr, 2018
Kaparanmga, 2018
Karaganda, 2018



bac pedaxmoprut

KM Xt A akangemuri, 3aH FbUI. I-pbl, Ipodeccop
E.K. KoOeeB

bac peoakmopowviy opvinobacaper  X.b. Omapos, KP ¥YFA kopp.-mymieci,
TEXH. FBUL A-pBI, Tpodeccop
Kayanmul xamuust I'.}O. Amano6aeBa, GuUI0. FBII. I-PHI,

npoceccop

Peoaxyus anxacol
M.A. MykameBa, FBUIBIMHU penaktop Ouoin. ¥eul. 1-phl (Kazakcran),

P.I'. Oranecsin, ounotexnon. PhD n-pst (AKIL);
K.-JI. Konepr, Men. Feul. A-pol (I'epmanus);
J.B. Cyp:kuKOB, ouou. FeulL. O-pel (Peceit);
M.P. XaHTypHH, owou. Feul. O-pel (Kazakcran);
M.C. Ilanumn, owuo. reu1. A-pol (Kazakcran);
HI.M. Hagupos, reorp. FeuL A-pel (Kazakcran);
F.F. Meiipamos, Men. FeuL A-pel (Kazakcran);

A.E. Konka6aeBa, weq. roul a-pel (Kazakcran);
A.E. CrapuxoBa, xayantsl xaTmsl PhD n-per (Kazakcran)

Peoaxyusanviy mexenocavivi: 100024, Kazakcran, Kaparannapl K., YHUBEpCUTET K-Ci, 28.
Ten.: (7212) 77-03-69 (imki 1026); dakc: (7212) 77-03-84.
E-mail: vestnick kargu@ksu.kz. Caiiter: vestnik.ksu.kz

Peoaxmopnapwi
N.J. Poxuosa, 2K.T. HypmyxaHnoa

Komnvromepoe bemmeeen
B.B. byTsiikun

Kaparanabl yHuBepcuTeTiHiH xabapmbichl. «buonorus. Meanuuna. I'eorpadusy cepusicbl.
ISSN 2518-7201
Menmik ueci: «Axanemuk E.A. bexeroB aTeinarsl Kaparanasl MeMilekeTTik yHUBepcuTeTi» PMM.

Kazakcran PecnyOnukachlHbIH MOoJCHHET oHE akKmapaT MHHHCTpiiriMeH Tipkenred. 23.10.2012 x.
Ne 13106—2K Tipkey Kyotiri.

Bacyra 29.12.2018 . xon xoibuiael. [limmimi 60x84 1/8. Karazer odceerrik. Kesemi 13,0 6.1. Tapanbsimsl
300 mana. barace! kemicim OoitpramIa. Tanceipsic Ne 132,

E.A. bekeroB ateiHnarel KapMYVY GacniachIHBIH OaciaxaHaChIHa OaCBUIBII IIBIKTHI.
100012, Kazakcran, Kaparauasi K., I'orons k-ci, 38. Ten. 51-38-20. E-mail: izd_kargu@mail.ru

© KaparaHabl MeMJIeKeTTiK YHHBepcuTeTi, 2018



T nasnvui peoakmop
akagemuk MAH BII, n-p ropun. Hayk, mpodeccop
E.K. Ky0OeesB

3am. enasnoeo pedakmopa X.Bb. Omapos, ui.-kopp. HAH PK,
JI-p TEXH. HayK, nmpodeccop

Omeemcmeennviti cekpemapsy ' JHO. Aman6aeBa, 1-p Gpuios. Hayk
npodeccop

Peoaxyuonnas xonnezus

M.A. MykameBa, Hay4IHBIA pegakTop A-p 6mon. Hayk (Kazaxcran);
P.I'. Oranecsiy, n-p PhD no 6uorexuoin. (CILLIA);

K.-J. Konepr, 1-p mex. Hayk (I'epmanus);

J.B. Cyp:xukos, n-p ouon. Hayk (Poccus);

M.P. XaHTypHH, n-p 6modn. Hayk (Kazaxcran);

M.C. IlanuH, 1-p 6uon. Hayk (Kazaxcran);
.M. Hagupos, 1-p reorp. Hayk (Kazaxcran);
I'.I'. MeiipamoB, n-p men. Hayk (Kazaxcran);

A.E. Konkab6aeBa, n1-p men. Hayk (Kazaxcran);
A.E. CtapukoBa,  OTBeTCTBeHHBIN cekpeTaph A-p PhD (Kazaxcran)

Aopec peoaxyuu: 100024, Kazaxcran, r. Kaparanna, yn. YauBepcuterckas, 28.

Ten.: (7212) 77-03-69 (Buytp. 1026); daxc: (7212) 77-03-84.
E-mail: vestnick kargu@ksu.kz. Caiit: vestnik.ksu.kz

Peoaxmoput
N.J. Poxxnosa, XK.T. Hypmyxanosa

Komnwvromeprnas sepcmra
B.B. bytsitkun

Bectuuk Kaparanaunckoro ynusepcutera. Cepusi «buosorusi. Meaumnuna. I'eorpadus».
ISSN 2518-7201
Co6ctBennuk: PI'TI «KaparaHguHCKHH roCyJIapCTBEHHBIN YHUBEPCUTET UMEHH akajeMuka E.A. BykeToBay.

3apeructpupoBan MUHHCTEPCTBOM KyIbTypbl u uH(popMaimu Pecnyonukn Kazaxcran. PeructparnmonHoe
ceugereabcTBo Ne 13106—K ot 23.10.2012 1.

[Moamucano B mevath 29.12.2018 1. ®opmar 60x84 1/8. bBymara odcernas. Oobem 13,0 .. Tupax 300 sk3.
Ilena noroBopuas. 3aka3 Ne 132.

Ortnedatano B Tunorpaduu n3narenscrsa Kapl'V um. E.A. bBykerosa.
100012, r. Kazaxcran, Kaparanaa, yi. ['orons, 38, Ten.: (7212) 51-38-20. E-mail: izd kargu@mail.ru

© KaparanauHCKHii rocyiapcTBeHHbI yHUBepceurer, 2018



Main Editor

Academician of IHEAS, Doctor of Law, Professor
Ye.K. Kubeyev

Deputy main Editor Kh.B. Omarov, Corresponding member of NAS RK,
Doctor of techn. sciences, Professor

Responsible secretary  G.Yu. Amanbayeva, Doctor of phylol. sciences,
Professor

Editorial board
M.A. Mukasheva, Science Editor, Doctor of biology (Kazakhstan);
R.G. Oganesyan, PhD in Biotechnology (USA);
K.-D. Kohnert, MD (Germany);
D.V. Surzhikov, Doctor of biology (Russia);
M.R. Hanturin, Doctor of biology (Kazakhstan);
M.S. Panin, Doctor of biology (Kazakhstan);
Sh.M. Nadirov, Doctor of geography (Kazakhstan);
G.G. Meyramov, MD (Kazakhstan);
A.E. Konkabaeva, MD (Kazakhstan);
A.Ye. Starikova, secretary, PhD (Kazakhstan)

Postal address: 28, University Str., Karaganda, 100024, Kazakhstan.

Tel.: (7212) 77-03-69 (add. 1026); fax: (7212) 77-03-84.
E-mail: vestnick kargu@ksu.kz. Web-site: vestnik.ksu.kz

Editors
1.D. Rozhnova, Zh.T. Nurmukhanova

Computer layout
V.V. Butyaikin

Bulletin of the Karaganda University. «Biology. Medicine. Geography» series.
ISSN 2518-7201
Proprietary: RSE «Academician Ye.A. Buketov Karaganda State University».

Registered by the Ministry of Culture and Information of the Republic of Kazakhstan. Registration certificate
No. 13106—Zh from 23.10.2012.

Signed in print 29.12.2018. Format 60x84 1/8. Offset paper. Volume 13,0 p.sh. Circulation 300 copies.
Price upon request. Order Ne 132.

Printed in the Ye.A. Buketov Karaganda State University Publishing house.

38, Gogol Str., Karaganda, 100012, Kazakhstan, Tel.: (7212) 51-38-20. E-mail: izd_kargu@mail.ru

© Karaganda State University, 2018



MA3MYHbI
BUOJIOTUS

Kocapesa O.H., [unosa I''E., Axmanosa A.bh. MaHFBICTayIbIH apHATI JKaFTaWbIHIAFBl HHTPOIYK-
IUSUTAHFAH aJIMa CYPBINTAPBIHBIH OMOIOTHSITBIK CPEKIICIIIKTED ..vvevvrervrerererereeseesseesseesseesuessseensessseesseesses

Cxpoiionuk E.B., Toscmouii FO.H. KeH >koHE OJapIbIH HETi31THETI THIHAWTKBIIITHI CHTI3TCHHEH
KEHiH KyJI CeOUITeH Kapa TONBIPAKTaFbl T'YMYCTBIH KYPaMbl MEH CATACBHIHBIH ©3TCPY1....ceeveerrereereeerenene.

Kounkabaesa A.E., Cupman /[.IO., Teixescanosa I'"M., bapanosa T.H., Konocos P.A. Mrpic anera-
TBIHBIH 9cepi Ke31He KOIIMT1 KbI3BUIIA TYKBIMBI (Beta vulgaris) TyHOACHIHBIH JKeIe )KOHE CO3BLIMAITBI
TOXKipuOeaeri xKaHyapuapIblH aKybl3 XKoHE KOMIPCY aIMaCybIHBIH KOPCETKIIITEPIHE 3CEPI . c.veeuverereeannen.

Boosuna T.A., Bunoxypos A.A., Jlacyc O.A., Hcarxosa E.A. Ka3akCTaHHBIH apuATi KaFgadbIHIA
aranr-0yra »KoHe KeMiC OCIMIIIKTEPiH OTHIPFBI3Y Ke3iHIe «Aquasorby bUIFall YCTAWTHIH TOJUMEPIH SHTi-

Mamwvimosa H.C., Axbaesa JI.X., Kymabexosea A.JK., Tyrecenos E.A., Aybaxuposa b.H. Opraia
JKBUIIBIK KOPCETKIIITEp OOWbIHIIA AKMOJIa OOJIBICHIHIAFBI CY OOBEKTIICPiHIH ©31H-031 Ta3apTy Kabie-
TIH BEPTTEY .vveeuveerveessressressseesseesseesseesssessseassessseessessssesssssssessseessesssesssessssessseesseenseesssesssessseesseensesssesssessssesnsennns

Kynpusinoe A.H., Aboyosa A.A., Camaes M.HU., Mowxanos b.M., ’Kapwiikanos U. Ceipgapus-Typ-
KiCTaH aliMaKTHIK TaOUFHU casOarbl asChIHAAFB bopanaail TaysIHBIH OpMaH OCIMAIKTEPIiH 3EPTIEY............

Umanbaesa A.A., benozepos U.@., Huimypamosa M.FO. Manrpimuiak Taburu Qiopa xaraaiibraa-
FBI IOPUTIK ©CIMIIKTEPIIH HHTPOAYKITUSITBIK KYHIBUIBIKTAPBIHBIH THATHOCTHKACHL ... . .eecvveeeeveeesereensveeanens

Hcabex A.Y., Tnenyuesa T.M., Yepesaxosa O.B., Bypawes E.J]., Cynmanxynosa K.T. Kyc Tymaysi
BHUPYCHIHBIH TeMarTJIFOTUHUH TeHIHIH CyOOIpIIiKTEepiH aly YIIiH TPaiMEPICPl TAHIAY ....veevveeveeveererennnes

MEJIUIIAHA

Hypavibaesa K.A., Aiimxynos A.M., Myxawesa M.A., Cmapukosa A.E. KaparaH1bl 0OJIBICHIHIAFbI
Kelbip OHEPKOCINTIK KajaiapAarsl OajarapAslH MYPHBIHBIH MIBIPHIIITH KAOBIFBI KYHiH ITUTOMOPQOIIO-
THSIITBIK OAFQITAY ....c..veeevveeereeesereesseeessseessseesseeessseessesassssesssssessssesssessssssesssessssesasssssssssssssssesssessssssssssessssesensns

Axmemosa AXK., Abunosa IK.M., Paxumosa C.E., Kaupog V.E., bexbocvinosa M.C., ['yiu Y.,
Axunvoicanosa A.P. ApUTMOTEHIIK CHHIPOMIAPIBI TAPTETTI CEKBEHUPIICYTE apHAIFaH KiTalrxaHaJlapabl
JATBIHIAY CPCKIITCITIKTCD .11 euvteuveestresrersreeseeseesseesseesseessseasseasessseesseesssesssesssessseessesssessssssssessesssesssesssessssessses

Hyprvibaesa K.A., Atimkyrnos A.M., Myxawesa M.A., Cmapukxosa A.E. Kaparanzbl OOJBICHIHBIH
KeHOIp eHAIPICTIK KajlalapblHia TYPaThiH OanagapiblH YPTHIHBIH OYKKaIbI SMUTEIUNIH UTOMOPdO-
TIOTHISIITBIK OAFATIAY -...vevtentententeteeutentesttenteateeateseesteneesbeemtenseestenseeseesee st eatenbesbtembeebeeate bt ententeabeemtenbesseensenseenee

bynearxosa O.B., Kayvicoexosa A.JK., bepcimbaes P.I. CyibIK OHOIICHS: KINHHKAJIBIK OHKOJIOTHSI-
HBIH 'KAHA JTHATHOCTHKAIIBIK OITICT +vvvvvvvvrsvusuessssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssmsen

ABTOPJIAP TYPAJIBI MOJIIMETTEP ......cocviiiiiiiiniiicintcet ettt

2018 xwutrbl «KaparaHapl YHHBEPCUTETiIHIH Xa0apIIbICHIHAA» JKapUsUIaHFaH MaKallalapAblH Kep-
ceTkimti. «buosorus. MeauIimHa. ['eOTPAPH) CEPHICHL .........eeeeuereririerreeeiieesreeereeesereesseeeereessreesssseesssens

Cepusa «brnonorusa. MeguunHa. Meorpadpusa». Ne 4(92)/2018

17

26

33

39

46

54

61

67

73

80

86

94



COILEPKAHUE
BUOJIOTHS

Kocapesa O.H., Hunosa I' E., Axmanosa A.b. OCOOEHHOCTH OMOJIOTHH MHTPOIYLIUPOBAHHBIX COP-
TOB SIOJIOHU B QPUIHBIX YCIOBHUSIX IMAHTHCTAY ... .cvvererereieereeieerseesseesseaseeseesseesseesssessseeseensesssessseesssessennns

Cxpoiionuk E.B., Toscmoui FO.H. VI3MeHeHHEe conepKaHUsI B KadecTBa TyMyca B YepHO3EME OIOJI-
30JIECHHOM I10CJIE BHECEHHSI TOMETA M KOMITOCTOB HA €T0 OCHOBE «...uveeuvtiutieureenteenteenieesieesaresneenneenseenseennees

Kounkabaesa A.E., Cupman J1.10., Teikesxcanosa I'M., bapanosa T.H., Konocos P.A. Brusaue Ha-
CTOSI CEMSTH CBEKJIbI OOBIKHOBEHHOM (Beta vulgaris) Ha mokazatenu O€IIKOBOTO U YTIIEBOJIHOTO OOMEHA Y
JKUBOTHBIX B TIOJJOCTPOM M XPOHHUYECKOM IKCIIEPUMEHTE TPU BO3JACHCTBUU ALETATA MEITH .....cvvevvrenerense.

Boosuna T.A., Bunokypoe A.A., Jlacyc O.A., Hcaxosa E.A. BHecenue BIaroyaep>KMBaroIIero mo-
numepa «Aquasorby npu mocajake IPeBECHO-KYCTAPHUKOBBIX M IJIOJOBBIX PACTEHHM B apUIHBIX YCIIO-
BISAX KABAXCTAHA ..evvvvveieieiieeeeeieee ettt e e e e ettt e e e e e e eeaa et e eeeeesseaaaateeeeessssanasaaeeeesssssnnnaaeeeesessssnnneaaeees

Mamevimosa H.C., Axbaesa JIL.X., ’Kymabexosa A.7K., Tynecenos E.A., Aybakuposa b.H. Nzyuenune
CaMOOYHUCTUTEIILHOM CITOCOOHOCTH BOJIOEMOB AKMOJIMHCKO# 00J1aCTH IO CPEAHET0I0BBIM IMOKA3aTeNsIM

Kynpusnoe A.H., A60yosa A.A., Camaes M.U., Mowwxanoe B.M., XKapviikanoe Y. Uccnenopanue
IIPEBECHBIX pacTeHnuil boponmaiickux rop B mpenenax Cripaapbs—TypKEeCTaHCKOTO PETHOHAIHHOTO
TIPHPOJTHOTO TIAPKR «.venvveuteeureanteanseeseesseesueeaueeanseenseesseesstesasesaseanseenseanseasseessseanseanteeseesseesasesnsesmseenbeenseenseessees

Umanbaesa A.A., benozepos U.®., Hwmypamosa M. FO. JIlnarHOCTHKA MHTPOYKIIMOHHON IEHHO-
CTH JICKAPCTBEHHBIX PACTCHUH MPUPOTHON (IIOPHI B YCIOBUAX MaAHTBIIIIIAKA ... veevveenveeererereeereereaseesseens

Ucabex A.Y., Tnewuuesa T.M., Yepeaxosa O.B., bypawes E J[., Cymmanxynosa K.T. ITlogbop
MpaiiMepOB IS MOMyYSHUS CYOBEAMHHI] TeHA TEMAaTrTIFOTHHHHA BUPYCA TPHIIIA TTHI .....veeeveenveeneeeerenenes

MEIUIIAHA

Hypavibaesa K. A., Aiimkynos A.M., Myxawesa M.A., Cmapuxosa A.E. lluromopdonoruueckas
OIICHKA CJIIM3UCTON 00OJOYKH TOJIOCTH HOCA y JIETCKOTO HACENICHUsSI HEKOTOPBIX MPOMBINUICHHBIX TOPO-
OB KaparaHIHHCKOM OOJTACTH ... vveeevveerereeeereesreeesseeessseeassesessseesssesasssessssesessssesssesassssesssessssssesssesasssesssseenns

Axmemosa AIK., Abunosa JK.M., Paxumosa C.E., Kaupoeg V.E., bexbocvinosa M.C., ['yiu Y.,
Axunvorcanosa A.P. OcoOEHHOCTH MOATOTOBKU OHMOIHMOTEK ISl TAPreTHOTO CEKBEHUPOBAHUS IIPH apHUT-
MOTEHHBIX CHHIIPOMAX ....uvveeereenseenseesseesssesssesnseenseessessssssssesssssnsesnsessssensessssessssassesnsesnsesssessssssssesnsesnsesssessseessees

Hyprvibaesa K.A., Aiimxynos A.M., Myxkawesea M.A., Cmapuxosa A.E. 1luromopdonorudeckas
olleHKa OYKKaJILHOTO SMUTENHS IEK Y IETCKOTO HACETICHUs] HEKOTOPBIX MPOMBIIIICHHBIX TopoioB Ka-
PATAHIMHCKOM OOJTACTH ....cuteutieuteieeiteteetteutesteeutete st tentesteesten st eutenseabeeatentesbtembesbeemeebeeatenteebeensesbeentenseebeensenne

byneaxosa O.B., Kaycoexosa A.JK., bepcumbaes P.H. Kvunkas OHOTICHS: HOBBIH JTUATrHOCTUICCKUH
METO, B KITHHUYECKOM OHKOIIOTHH «....eeeeeeeeeeeeeeeeeeeeeeeeesseeeeeseeeesesssasessseseeeeesssasenneseeeessssasssneeeresssesessnnneees

CBEZIEHMS OB ABTOPAX ..ottt ettt ettt ettt sttt sttt sttt nesaeeseene s

VYkazatenb craTeid, onyOonukoBaHHBIX B «BectHuke Kaparanmunckoro yHusepcurera» B 2018 ro-
ny. Cepus « Brosmorwst. MemUITHHA. T'@OTPAMIII ....veeevvieirieeiiieeieecieeeiieeeteeeite e e evaeeseveeereeeeseessseeenens

17

26

33

39

46

54

61

67

73

80

86

94

6 BecTHuk KaparaHavHckoro yHuBepcuteTa



CONTENT
BIOLOGY

Kosareva O.N., Dinova G.E., Akhtanova A.B. Features of biology of the introduced apple-tree sorts
in arid conditions Of MaANGYSLAU ........cccverieriierieeieeieeterte et e et e et e e e steestaesnbeesseesseesseesssessseenseesseessnenses

Skrylnik E.V., Tovstiy Yu.N. Changes in the content and quality of humus in chernozem podzolized
after the introduction of manure and cOMPOSt 0N 1S DASIS .....cccvervieriieriierieiie e

Konkabaeva A.E., Sirman D.Y., Tykezhanova G.M., Baranova T.N., Kolossov R.A. Influence of the
infusion of beetroot seeds (Beta vulgaris) on the indices of protein and carbohydrate exchange in ani-
mals in the sub-chronic and chronic experiment after exposure to copper acetate ..........c.eccveveerverveennennn,

Vdovina T.A., Vinokurov A.A., Lagus O.A., Isakova E.A. Introduction of moisture-holding polymer
«Aquasorb» during landing wood-shrubby and fruit plants in the arid conditions of Kazakhstan ..............

Mamytova N.S., Akbaeva L.H., Zhumabekova A.Zh., Tulegenov E.A., Aubakirova B.N. The study of
self-treatment capacity of water bodies by annual average indices in Akmola region...........c.ccceeevveeveennen.

Kupriyanov A.N., Abduova A.A., Sataev M 1., Moshkalov B.M., Zharylkapov I. Research of woody
plants of the Borolday mountains within the Syrdarya-Turkestan regional nature park............c..ccccceeenee.

Imanbayeva A.A., Belozerov LF., Ishmuratova M.Yu. Diagnostics of introduction value of herbs of
natural flora in the conditions Of MangyStatl.........ccecverierieriireiieiieeie et sre e ebeeeeesseessaesneeenns

Isabek A.U., Tlenchiyeva T.M., Chervyakova O.V., Burashev E.D., Sultankulova K.T. Selection of
primers for the obtaining of subunits of the avian influenza virus hemagglutinin gene...........c..ccccevvennnnee.

MEDICINE

Nurlybayeva KA., Aitkulov A.M., Mukasheva M.A., Starikova A.E. Cytomorphological assessment
of the nasal mucosa of the children's population of some industrial cities of Karaganda region.................

Akhmetova A.Zh., Abilova Zh.M., Rakhimova S.E., Kairov U.E., Bekbosynova M.S., Guelly Ch.,
Akilzhanova A.R. Features of library preparation for targeted sequencing of arrhythmogenic syndromes..

Nurlybayeva K.A., Aitkulov A.M., Mukasheva M.A., Starikova A.E. Cytomorphological assessment
of buccal epithelium of the cheeks of children of some industrial cities of the Karaganda region..............

Bulgakova O.V., Kausbekova A.Zh., Bersimbaev R.I. Liquid biopsy: a new diagnostic method in
CHNICAL ONCOIOZY ..ovvieiiieiieeiieeie ettt ettt ettt e st e et e st e et e b e st e ssbeesseenseensaessaesseesnsesnsesnseansesnseensens

INFORMATION ABOUT AUTHORS ......ccoiiiiiiiiii ettt e

Index of articles published in «Bulletin of the Karaganda University» in 2018. «Biology. Medicine.
GROZIAPNYY SEIICS...ecuvieiiiriieiieiieeitt et esteesteste sttt ebeebeesseesseessaessseasseessaessaesssesssesssessseenseesssesssesssennsesnsesnsenns

Cepusa «brnonorusa. MeguunHa. Meorpadpusa». Ne 4(92)/2018

17

26

33

39

46

54

61

67

73

80



BUoIorus
BIOLOGY

UDC 631.526.32:582.734.3

O.N. Kosareva, G.E. Dinova, A.B. Akhtanova

Mangyshlak experimental botanical garden, Aktau, Kazakhstan
(E-mail: imangarden@mail.ru)

Features of biology of the introduced apple-tree sorts
in arid conditions of Mangystau

The article presents for the first time the biometrics results (tree height, leafage diameter, bole height and di-
ameter, bine growth) of 11 sorts of 10 year old apple trees regionalized in Kazakhstan. Sorts have been intro-
duced into the local conditions, characterized by extremely high air temperature, poor and weakly structured
soil, which contains easily soluble sodium and potassium salts. The article also shows fruit-bearing age,
amount of the first harvest and fruits size. It has been established that the biologically high sorts have showed
significant decrease of fruit tree height, and also leafage and bole diameter (Asya, Askar, Kandil-sinap,
Stolovka). For medium-height sorts the decrease of tree height, leafage and bole sizes is not as significant as
for high sorts (Zolotoye prevoshodnoe, Mantet, Florina), and habit of low sorts has not changed (Zailiiskoye).
Ontogenetic growth acceleration has been marked, such as earlier age of fruit-bearing (second—fourth year af-
ter planting). Fruit weight decrease has also been detected, although the difference in fruit weight between
sorts has been preserved. Sorts productivity at 7 year age approximately corresponded with the productivity
(at the same age) in more favorable conditions.

Keywords: apple tree, sorts, introduction, arid condition, salinization, adaptation, habit, productivity.

Introduction of apple-trees (Malus Mill.) in the Mangyshlak experimental botanical garden has begun
since 1973, and the task of attraction of the largest number of wild-growing apple-trees (a method of patri-
monial complexes) for their comparative ecological and biological studying and allocation of the steadiest
species, versions and forms was originally set. High-quality apple-trees have begun to be attracted on a regu-
lar basis since 2006, and present days the collection contains 39 species and 28 sorts of an apple-tree.

Climate of Mangystau is sharply continental, with deficiency of moisture throughout all vegetative pe-
riod. Average annual air temperature +9.6...+11.5 °C; absolute minimum air temperature — 34 °C, absolute
maximum air temperature +47 °C; average annual amount of precipitation of 107—180 mm.

Brown and gray-brown desert soils are characterized by high extent of salinization and also close bed-
ding to a surface of strong breeds (Sarmatian limestones, etc.). Character of vegetation typically desert, with
prevalence of semi-bushy Salsolla and ice-holes, in the spring — ephemeral plants and ephemeras [1].

Sharp temperature drops of air and the soil, deficiency of moisture throughout all vegetative period, the
increased contents in the soil of readily soluble salts of sodium and potassium, the poor, poorly structured
soil complicate an introduction of fruit plants. Special agro methods and ways of cultivation and the mainte-
nance of introduced species have been developed for overcoming adverse factors of the environment: use of
the drainage system excluding secondary salinization of the soil; having watered with norm 350-
400 t/hectare of 4—6 times a month from May to September; introduction of organic fertilizers and mulching
by manure and sawdust of sowing furrows and near barreled circles; on sites with a close disposed of radical
breeds — to dig put deep landing holes and trenches with full replacement of soil [2].

Research objective is identification of features of biology of the introduced apple-tree grades in arid
conditions of Mangystau.
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Objects and methodology

11 sorts of an apple-tree zoned in Kazakhstan including 6 sorts of foreign selection (Zolotoye
prevoshodnoe, Kandil-sinap, Mantet, Burkhardt's Rennet, Stolovka, Florina) and 5 sorts of the Kazakhstan
selection (Asya, Askar, Voskhod, Zailiiskoye, Saltanat) have been chosen as objects of a research. At the
beginning of April, 2010 the two-year saplings of the specified grades imparted on annual seedlings of
Sivers's apple-tree have been delivered from Issyk arboretum (Almaty) nursery.

Initial condition of the soil was average-clay, low-salty, low-profile, with close bedding to the surface
of Sarmatian limestones. For ensuring the best survival and growth deleted the condensed salted top layer of
soil, dug out landing holes of 1.5%2.0 meters in size and 1 meter in depth, filling them with specially pre-
pared substratum (mix of not salted sandy soil with manure and sawdust). The distance in ranks made 5 me-
ters, in row-spacing — 3 meters. Watering was carried out to near barreled circles from 20 to 25 times for
the vegetative period, the norm of watering was 45—46 1/sq.m.

Observations of growth and development of grades of an apple-tree carried out by the standard tech-
nique [3]. Biometric measurements (tree height, diameter of krone, height and diameter of a krone, a gain of
sprouts) carried out in 2018 on 20 individuals of each sort, carried out mathematical processing of results by
N.L. Udolskaya [4] and G.F. Lakin [5] techniques, with use of the statistical Statgraphics Centurion XV.I
programs. The mass of fruits and productivity were determined in 2017 by a weight method from one aver-
age model tree.

Results and discussion

Broad attraction of sorts of an apple-tree has begun since 20062010 on the basis of experience of a
successful introduction of specific apple-trees. The mathematical authentic information about a habitus of 11
introduced sorts of an apple-tree growing on the salted soils in the conditions of extreme summer air temper-
ature (is for the first time presented in this article at artificial irrigation).

Terms of passing of phenophases at high-quality apple-trees in general correspond to fenodata of crabs
from the section Eumalus Zabel. (real apple-trees) [6]. In the analysis of a collection of fruit plants high ex-
tent of variation of terms of approach of phenophases by years of observations at fruit plants of different sys-
tematic and geographical origin was repeatedly noted [7].

It is noted also that apple-trees of xeromorphic shape, including Central Asian (Sivers's apple-tree —
M. sieversii (Ldb. M. Roem.) and Nedzvetsky's apple-tree — M. niedzwetzkyana Dieck.) are more adapted
for local droughty conditions in comparison with mesophilic representatives of the sort Malus and were per-
spective for cultivation on Mangyshlak [8].

As a result of the analysis of seasonal rhythmic of growth of representatives of a collection of fruit
plants it is revealed that terms of the beginning and the end of growth of sprouts are connected not only with
meteoconditions of concrete year, but also with their systematic and geographical origin, for example, al-
monds always finished growth of sprouts earlier, than apricots and cherries. On terms of the beginning and
the end of growth of sprouts 8 groups of introduced species have been allocated [7]. On this classification
some sorts of an apple-tree belong to group with the early beginning of growth and late terms of its end (IS),
but the most part of sorts is carried to group with average terms of the beginning of growth and late comple-
tion of growth (joint venture). It is noted also that more long growth of sprouts was observed at young plants
at plentiful watering [7].

In the conditions of Mangystau the heat resistance of grades of an apple-tree and also an water-ability and
water-retaining ability of leaves which were defined by us for the introduced species of an apple-tree earlier is
of great importance. It has been revealed that the heat resistance of 9 species (including Sivers's apple-trees)
quite high, damage of a sheet plate at Sivers's apple-tree of 6-year age began at a temperature of 53 °C, temper-
ature of lethal damage of the sheet 57 °C [9]. Sivers's apple-tree was characterized by also stable water-ability
and rather high water-retaining ability of leaves during the entire period of vegetation [10]. These data allow
with a certain share of probability to assume rather high rates of heat resistance and an water ability of leaves at
apple-tree sorts, especially at the Kazakhstani sorts created on the basis of Sivers's apple-tree.

We investigated also root system of 5 species of an apple-tree aged from one up to 4 years [11]. It is re-
vealed that root system superficial, wide with high extent of branching. The bulk of roots are located at a
depth up to 50-60 cm, in the low-salty soil horizon. The essential factor interfering growth of roots deep into
of soil is salinization, i.e. increase in content of chloride and sulfate water-soluble salts, since depth of
60-80 cm. Due to the correlation of elevated and underground parts of a fruit-tree it is necessary to expect
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low-tallness of an apple-tree under our conditions, as is observed in fact both as species, so sorts. For exam-
ple, a sorts Asya and Askar who are characterized as high-tall [12, 13] in the conditions of the salted soil
with a close location of a plate of Sarmatian limestone don't exceed 2.2 (Asya) — 2.8 (Askar) meter. In the
whole high-tall sorts (on a stock of an apple-tree of Sivers) turn under our conditions into category of aver-
age-tall and undersized sorts. Average-tall sorts, in turn, are lower on height in comparison with literary data,
the difference makes from 0.5 m (Florina) to 1.5 m (Zolotoye prevoshodnoe) [14, 15] while undersized
grades quite match the literary descriptions, for example, Zailiiskoye's sort. At the same time it should be
noted that on sites with deep bedding of rocky breeds and rather low extent of salinization of soil height of
fruit-trees considerably increases (to 5—6 m), for example, Sivers's apple-tree of 30-year age reaches height
of 5.5-7.0 m [16].

Thus, a specific environment of Mangystau leaves a deep mark on process of ontogenesis of introduced
species that has been noted already at the very beginning of the introduction researches on Mangyshlak, in
particular, at tree species the low-tall, acceleration passing of separate phases of development, reduction of
durability were observed [17].

On height (growth force) in local conditions, taking into account reliability of differences between aver-
age values (Styyudent's criterion) all sorts can be divided into three groups: rather high (the I group) —
Zolotoye prevoshodnoe, Mantet, Saltanat, Stolovka, Kandil-sinap (from 2.46+0.14 to 2.75+0.9 m), the max-
imum height — 3.3-3.7 m; averages (the II group) — Askar, Voskhod, Zailiiskoye, Burkhardt's Rennet,
Florina (from 2.11+0.06 to 2.35+£0.15 m), the maximum height — 3.2-2.4 meters; low (the III group) —
Asya (1.75£0.11 m), the maximum height — 2.2 meters.

The low coefficient of a variation of average height is noted at sorts Zailiiskoye, Askar, Zolotoye
prevoshodnoe, high — at sorts Saltanat and Florina. Scope of a variation (a difference between the minimum
and maximum indicators) the biggest at Florina's sort (1.7 m), minimum — at sorts Asya, Askar (1.0 m).

On width (diameter) of krone (in the direction the North — the South and the East-West) all sorts are
divided into two identical groups (by criterion of reliability of distinctions): with krone from 2.33+0.12 up to
2.92+0.10 meters (Zolotoye prevoshodnoe, Zailiiskoye, Saltanat, Askar, Mantet) and with krone from
2.11+0.06 up to 1.78+0.11 meter (the Rennet Burkhardta, Kandil-sinap, Florina, Voskhod, Asya, Stolovka).
The krone sizes in the direction the East — the West is slightly more, than in the direction the North — the
South honor at all sorts (for example, at a sort Zolotoye prevoshodnoe — 2.92+0.10 meters and
2.87+£0.10 meters respectively) (Table 1). The exception makes a sort Kandil-sinap which has krone width
among more, than in the direction of row-spacing.

Possibly, insignificant increase in width of krone in the direction the East — the West at the majority of
sorts is connected with the scheme of landing (ranks are located in the direction the North — the South, dis-
tances between trees among less, than distances in row-spacing). At such sorts as Burkhardt's Rennet and
Stolovka width of krone is identical in both directions. The smallest coefficient of a variation of average of
sign is revealed at sorts Zolotoye prevoshodnoe and Zailiiskoye, the greatest — at sorts Asya and Kandil-
sinap. Scope of a variation of sign minimum at a sort Stolovka (1.1-1.2 meters), maximum — at sorts
Mantet (1.8-2.3 m) and Zolotoye prevoshodnoe (1.9-2.2 m).

On height and diameter of a shtamb all sorts are divided into three groups (on the basis of Styyudent's
criterion). Sorts with the highest shtamb (the I group) — Saltanat, Florina, Zailiiskoye (from 36.90+3.28 to
49.60+7.69 cm) (Table 1). Seven sorts belong to group with the average height of a shtamb (the II group) —
Stolovka, Askar, Zolotoye prevoshodnoe, Burkhardt's Rennet, Voskhod, Asya, Mantet (from 22.304+2.70 to
31.70+4.79 cm). The only sort Kandil-sinap belongs to the third group with the lowest shtamb
(17.30+4.19 cm).

The lowest coefficient of a variation of average height of a shtamb is noted at sorts Zailiiskoye and
Zolotoye prevoshodnoe, the highest — at a sort Kandil-sinap. Scope of a variation of sign minimum at sorts
Asya and Kandil-sinap (35-36 cm), maximum — at sorts Saltanat and Askar (73—75 cm).

Sorts with the biggest average diameter of a shtamb (the I group) are Kandil-sinap, Saltanat, Mantet,
Zolotoye prevoshodnoe (from 7.7040.30 up to 8.70£0.55 cm). The maximum diameter of a shtamb is 11 cm
(Kandil-sinap, Saltanat, Mantet). Average diameter of a shtamb (the II group) is noted at sorts Voskhod,
Florina, Stolovka, Rennet Burkhardta, Zailiiskoye, Askar (from 6.65+0.51 up to 7.40+0.34 cm). The only
sort Asya (average diameter of a shtamb of 5.25+0.48 cm) belongs to the third group. On the minimum coef-
ficient of a variation of average values of diameter of a shtamb sorts Voskhod and Stolovka, on maximum —
sorts Asya and Askar are allocated.
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The scope of a variation of sign, as well as variation coefficient — minimum at sorts Voskhod and
Stolovka (3.0-3.5 cm), the maximum scope of a variation of sign (5.0-5.5 cm) is noted at all other sorts, ex-
cept for a sort of Florina, at which scope of a variation of sign slightly lower (4.5 cm).

Also average and maximum values of a gain of sprouts for the vegetative period (Table 1) have under-
gone statistical processing, two groups are as a result allocated: the first group includes eight sorts with ra-
ther higher rates as average, and maximum gains, the second group includes sorts with rather low indicators
of a gain.

To the first group as average, and maximum gains sorts Kandil-sinap, Stolovka, Florina, Askar,
Saltanat, Burkhardt's Rennet, Mantet belong, to the second group — sorts Voskhod and Zolotoye
prevoshodnoe. Two sorts (Zailiiskoye and Asya) have got into different groups: Zailiiskoye's sort in size of
an average gain belongs to the first group, in size of the maximum gain — to the second group; the sort
Asya, on the contrary, in size of an average gain of sprouts belongs to the second group (rather low gain), in
size of the maximum gain — to the first group.

When determining average and maximum gains the highest average values are revealed at a sort
Kandil-sinap (20.7243.24 c¢cm and 45.25+6.44 cm), the minimum average values — at a grade Zolotoye
prevoshodnoe (9.04£1.19 cm and 20.70 + 2.81 cm respectively). The coefficient of a variation was the
smallest at Florina and Zailiyskoye's sorts, the highest — at sorts Asya, Askar. The minimum scope of a var-
iation is noted at sorts Florina, Zailiiskoye, Zolotoye prevoshodnoe (from 14.3 cm to 22.9 cm on an average
gain of shanks, from 34.5 cm to 39 cm on the maximum gain of sprouts). The maximum scope of a varia-
tion — at sorts Askar, Voskhod (up to 35.6 cm on an average gain and up to 77.5 cm on the maximum gain).

In general rather larger sizes of krone and a shtamb and also size of a gain characterize sorts Mantet and
Saltanat. The sort Zolotoye prevoshodnoe, large by the sizes, differs in a low gain of sprouts. The low coeffi-
cient of a variation of all parameters of a habitus is characteristic of sorts Zolotoye Prevoshodnoe and
Zailiiskoye.

In 2017 the first determination of productivity of the introduced grades (Table 2) has been carried out.

Table 2
The mass of a fruit and productivity of sorts of an apple-tree for the 8th year after landing

.. Age introduction in peri- | Period of matur- Mass | Productivity,
Name of sort Origin of sort ¢ od fructiﬁcationp ing of fruits of fruit, g kg/tree ’

Asya Kazakhstani 3 Autumn 130.6 12.4
Askar Kazakhstani 4 Autumn 138.0 21.2
Voskhod Kazakhstani 4 Late-summer 140.0 10.0
Zailiiskoye Kazakhstani 3 Autumn 120.0 10.5
Zolotoye prevoshodnoe American 3 Late-summer 70.7 26.2
Kandil-sinap Krym 5 Autumn 98.0 12.0
Mantet Canadian 3 Early-summer 131.6 19.2
Burkhardt's Rennet Krym 3 Early-summer 79.7 17.0
Saltanat Kazakhstani 5 Autumn 100.0 8.0

Stolovka European (Baltic) 5 Summer 76.8 18.8
Florina French 5 Autumn 92.8 18.0

Apparently from Table 2, the first fructification was observed in 2012 (i.e. for the second year after
landing) at sorts Asya, Zailiiskoye, Zolotoye prevoshodnoe, Mantet, Burkhardt's Rennet. In 2013 (for the
third year after landing) fructification is noted at sorts Askar and Voskhod, in 2014 (for the fourth year after
landing) fructification has occurred at sorts Kandil-sinap, Saltanat, Stolovka, Florina.

We repeatedly noted early approach of age of fructification at the introduced species of an apple-tree [7,
8, 18], this regularity was confirmed also at sorts. For the second year after landing, i.e. at three-year age,
sorts Asya (according to literary data the first fructification was observed in 9-10 years), Zolotoye
prevoshodnoe, Burkhardt's Rennet, Zailiiskoye fructified (usually began to fructify in 5-6 years).

For the 3rd year after landing, i.e. at 4-year age, fructification of sorts Askar (in usual conditions of 7-8
years), Voskhod has begun (earlier approach of age of fructification is noted only on a dwarfish stock). On
the 4th year after landing, i.e. at S-year age, fructification is noted at sorts Kandil-sinap (usually comes in
1215 years), Saltanat (usually in 7-8 years), Stolovka (usually in 9-10 years). And only at Florina's sort the
age of the first fructification corresponded to literary data (3—5 years depending on a stock).
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On the period of maturing of fruits the shift of phenophases for earlier terms is also noted that it is espe-
cially noticeable at winter and late winter sorts, i.e. sorts from winter become autumn on terms of maturing
of fruits (Asya, Saltanat, Florina). Autumn sorts can become late summer (Zailiiskoye), late summer — early
summer (Burkhardt's Rennet). Some from autumn (Askar, Voskhod) and summer (Kandil-sinap) sorts didn't
change terms of maturing of fruits.

Decrease in mass of fruits of the introduced apple-tree sorts is also noted. The sorts having category
fruits «very large» turn into lower category «large» (Asya, Askar, Voskhod) (131-140 g); from category
«large» turn into category «above averages» (Zailiiskoye, Saltanat) (100-120 g) and «averages» (Florina)
(92 g); from category «averages» — in category «below averages» (Zolotoye prevoshodnoe) (70 g).

The productivity in the first years of fructification in general is close to literary data, for example, the
sort Asya yields a harvest of 10-15 kg per a tree, and under our conditions — 12.4 kg per a tree; the sort
Kandil-sinap on a stock of M9 gives 10-16 kg per a tree, under our conditions — 12 kg per a tree. Among
all introduced apple-tree sorts on productivity the sort Zolotoye prevoshodnoe — 26.2 kg per a young tree is
in the lead.

The highest productivity was observed at a sort Zolotoye prevoshodnoe though on the mass of a fruit at
a grade the last place. It is obvious that the size of a harvest doesn't depend on age of the introduction in fruc-
tification, the harvest of the sorts fructifying from three-year age fluctuates ranging from 10.5 kg per a tree
(Zailiiskoye) to 26.2 kg from a tree (Zolotoye prevoshodnoe). At 4-year age the harvest from 10.0 (Voskhod)
to 21.2 kg per a tree (Askar), in 5-year-old — from 8.0 (Saltanat) to 18.8 kg per a tree was observed
(Stolovka). If to correlate a harvest with habitus, then the lowest tree, with the minimum indicators of height,
diameter of krone (a sort Asya) yields a harvest above, than a sort Saltanat (with the maximum indicators of
height of a tree, diameter of krone) and Voskhod (with average values of a habitus). In general, sorts with the
highest productivity (Zolotoye prevoshodnoe, Askar, Mantet) have fruit-tree height from maximum to an
average, diameter of krone maximum, trunk height average, diameter of a shtamb from maximum to an aver-
age, a gain of sprouts high (except Zolotoye prevoshodnoe).

The largest fruits under our conditions at a sort Voskhod (140 g), Askar (138 g) and also at sorts Asya,
Mantet (131 g) and Zailiiskoye (120 g). Possibly, a sort Askar (except the most productive variety Zolotoye
prevoshodnoe) is of the greatest interest on the general combination of positive characteristics (habitus, a
gain of sprouts, fruit size, productivity) among other sorts.

Resistance of sorts to diseases and wreckers is of great importance. Historically in the territory of
Mangystau fruit plants were grown up only on small oasis sites, were absent as well wood plantings, too arid
local climate and extremely high temperatures of air interfered with distribution of a number of diseases of
fruit plants. Nevertheless harmful organisms gradually got on the territory of Mangystau together with insuf-
ficiently pure landing material when active industrial development of the region has in the late sixties of the
XX century begun. It is established that species and sorts of an apple-tree in the old territory of MEBG (at
thickened landings) were surprised mealy dew (Podosphaera leucotricha Salm.), tree fir seed moth (Cydia
pomonella), Diaspidiotus perniciosus Comst., sometimes scab (Fusicladium dendriticum) [19, 20]. In the
new territory of gaden, at observance of the recommended preventive actions [20], mass defeat of grades by
wreckers and diseases wasn't observed so far.

Conclusion

Environment of Mangystau (the Western Kazakhstan) have a number of specific features from which
dry extremely hot summer and universal salinity of the soils spread by a shell plate most considerably influ-
ence growth and development of fruit plants, including apple-trees.

Terms of passing of phenophases of high-quality apple-trees in general corresponded to phenological
data of the species and kinds of an apple-tree tested within 45 years from which on rhythms of growth and
development representatives of the section Eumalus Zabel are the closest (real apple-trees).

In specific local conditions change of a habitus of sorts of an apple-tree was observed. Biologically tall
sorts were characterized by considerable reduction of height of a fruit-tree and also diameter of krone (Asya,
Askar, Kandil-sinap, Stolovka). For average-tall sorts reduction of height of a tree, the sizes of krone isn't so
big as for tall sorts (Gold excellent, Mantet, Florina), and habitus undersized sorts didn't change
(Zailiyskoye).

On average and maximum values of a gain of sharps for the vegetative period of a sort are close among
themselves, the gain of sharps is noted by higher at grades Kandil-sinap, Stolovka, Florina, Askar, Saltanat,
the low size of a gain characterized such sorts as Voskhod and Zolotoye prevoshodnoe.
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Maturing of fruits under our conditions moved for earlier terms therefore the period of maturing of
fruits changed, winter and late winter grades became autumn (Asya, Saltanat, Florina), autumn — late sum-
mer (Zailiyskoye), late summer — early summer (Burkhardt's Rennet). Some autumn (Askar, Voskhod) and
summer (Kandil-sinap) sorts didn't change terms of maturing of fruits.

At the introduced sorts of an apple-tree acceleration of ontogenetic development — approach of age of
fructification is noted earlier (on the second — the fourth year after landing). Also reduction of mass of fruits
is revealed, however inter sort quality distinctions on the mass of fruits remained. The largest fruits for sorts
Voskhod, Askar, Asya are recorded (131-140 g).

The productivity of sorts for the 8th year after landing approximately corresponded to their productivity
(at the same age) in more favorable conditions for cultivation. The most big crop is reaped from a sort apple-
tree Zolotoye prevoshodnoe (26.2 kg per a tree).

The work has been performed on the topic of the grant project «Introduction of prospective apple tree
sorts for inclusion into culture in arid regions of west Kazakhstany.
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Features of biology of the introduced apple-tree sorts ...

O.H. Kocapesa, I'.E. /lunoBa, A.b. Axtanosa

ManFpicTayAbIH apPUATI KaFIAHBIHIAAFbI HHTPOAYKUIMAJIAHFAH aJIMa CYPHINTAPbIHBIH
OMOJIOTHAJIBIK epeKIIeTiKTepi

Makarnana anram per Kasakcrania aynaHmacteipsurran 10 jKbUIABIK anMa arallblHBIH 11 cyphlnTapbIHBIH
OUOMETPHCHIHBIH (AFAIUTHIH OWIKTITI, TOK JUaMeTpi, araul MiHiHIH OHIKTIri oHE auamerpi, OyTak ecimi)
HOTIKENEepi YChIHBUIFaH. AyaHbIH ©T€ )KOFapbl TEMIIEPATYPAChl, TONBIPAK KYPbUIBIMBIHBIH HAILIAPJIbIFbl XKOHE
TaIlIbUIBIFBIMEH, XEHIJI epUTIH Kaluil jKOHE HATPUH TY3JapbIMEH CHNATTANATBIH CYpPbINTap JKEPriliKTi
Karnainapra nHTpoayKiusutanFan. COHbIMEH Kartap jkeMic Oepy JKachl, alFalikbl OHIMIUTIKTIH KeJeMi jKoHe
JKEMICTEpAIH oJIeMi KeNTipinreH. BHONOrusiblK y3bIH OHMIKTIKTEri CYphINTapia >KEMIC arallTapbIHBIH
OMIKTIr] XKoHE JIe TOK JUaMeTpi MEH aranl JiHi efdyip TeMEeHJeTinreHi aHbIKTanasl (Acs, Ackap, Kannnis-
cunar, CronoBka). Oprama OMIKTIKTEri CYphINTap YIIH araml OWIKTIri, TOX OJIIeMi jKoHEe arall AiHIHIH
KilmpeHreHi >korapbl OWIKTIKTETi CYpBHINTAp CHSKTHI COHIIANBIKTHI Kol eMmec (3070Toe NPeBOCXOJHOE,
Manter, ®nopunHa), am TOMEH OHWIKTIKTETi CypBINTapABIH TrabuTychl e3repMereH. OHTOTCHETHKAJBIK
JaMyJIblH JKbUIAaMIAThUIFaHBl — epTe jxeMmic Oepyi OaliKanblHFaH (OTHIPFBI3bUIFAHHAH KEHiH eKiHIIi—
TepTiHLIi XbuT). COHBIMEH KaTap JKeMICTepIiH KeeMi KillipeHreHi aHbIKTaIbl, anaiaa )XeMiCTepaiH Keaemi
OoMbIHILIA CYpBINTAp apaChIHAFbl ABIPMAIIBUIBIK CAKTAFAH. 7-KbUIABIK CYPBIITAP/bIH OHIMILIIr [IaMaMeH
KOJIalIIBI JKaFaiiaa (coi KachlHaa) ecipiireH eHIMIepre Colikec Kenei.

Kinm ces30ep: anMa aramTapsl, CYphINTap, WHTPOAYKIWS, apUATI Karlmail, copTaHuay, *KepciHy, raburyc,
OHIMILIIK.

O.H. Kocapesa, I'.E. JlunoBa, A.b. AxTanosa

OcobeHHOCTH 0M0JIOTMH HHTPOAYUHPOBAHHBIX COPTOB A0JI0HU
B apMHBIX ycJI10BUSIX MaHrucray

B crarbe BriepBbIe IPEACTaBICHBI PE3YIbTaThl OMOMETPUH (BBICOTA JEPeBa, AUAMETP KPOHbI, BBICOTA M JIHa-
Mmetp mramba, npupoct nobderos) 11 copros si6nonu 10-neTHero Bo3pacra, paiionupoBanHbIx B Kasaxcrane.
CopTa HHTPOAYIPOBAHEI B MECTHBIC YCIIOBHS, XapaKTEePU3YIOIIHECs SKCTPEMaIbHO BBICOKOH TeMIepaTypoit
BO3/yXa, OCIHOCTBIO U CI1a00i CTPYKTypHPOBAHHOCTBIO IIOUBHI, COEPIKAILCH JIETKO PACTBOPHMBIE COJIM Ha-
Tpus ¥ Kaiusl. [IpuBeieHbl Takoke BO3pacT BCTYIUIEHHS B IUTOJJOHOIICHHUE, BEJIMUMHA IIEPBOTO ypoXKasi M pas-
MepHl IUIOJIOB. YCTAHOBJICHO, YTO y OHMOJIOTMYECKH BBICOKOPOCIBIX COPTOB HAOIIOJAIOCh 3HAYUTEIHHOE
YMEHBIIIEHHE BBICOTHI IJIOZOBOIO JEpeBa, a TaKKe AWaMeTpa KpoHel W mramba (Acs, Ackap, Kanawie-
cunar, CrosoBka). JIJist cpetHepOCIIbIX COPTOB YMEHBILIEHHE BBICOTHI JEPEeBa, pa3MepoB KPOHBI M IITaMba He
CTOJIb BEIUKO, KaK I BBICOKOPOCIBIX copToB (3010T0E mpeBocxoanoe, Manrer, dnopuHa), a rabuTyc HU3-
KOPOCJBIX COPTOB He MeHsuics (3amnuiickoe). OTMEYEHO YCKOpEHHE OHTOI'€HETHYECKOTO pa3BUTHS — paH-
Hee HACTYIUICHHE BO3pacTa ILIOJOHOLICHHS (Ha BTOPOH-4ETBEPTHIil roJ MOCie NOCaiKH). BhlsBiIeHO Takxke
YMEHBIIEHHE MacCHI IIJI0I0B, OJHAKO MEKCOPTOBBIE PA3JINYIMs IO Macce INIO0B COXPAHSINCH. Y POXKalHOCTh
COPTOB B 7-JIETHEM BO3pacTe NPUOIU3UTEILHO COOTBETCTBOBAIA HX YPOXKAHHOCTH (B TOM Ke Bo3pacte) B 60-
niee GJIarONPHUSTHBIX YCIOBHSIX BBIPAIIVBAHMSI.

Kniouesvie cnosa: s610Hs:, copTa, HHTPOAYKIHS, apUIHBIC YCIOBHUs, 3aCOJCHHE, aJanTanus, rabuTyc, ypo-
JKaMHOCTb.
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H3meHeHue coaecpsRaHUusI U Ka4eCTBa rymyca B Y€pHO3€ME ONMOA30JI€HHOM
MoCJjI€ BHECCHUA NMOMETA U KOMITIOCTOB HA €ro OCHOBE

B ycnoBusix moneBOro ombITa M3y4eHO BIIMSHHE IEHCTBUS M MOCIENSHCTBUS OpraHMYEecKHX ymoOpeHumil Ha
OCHOBE IIOMETa Ha Ka4eCTBEHHBIN U KOJIMYECTBEHHBIH COCTaB TyMyca B YEPHO3EME OIOI30JICHHOM TSIKEIIO-
CYTTIMHHCTOM. Y CTaHOBJICHO, YTO BHECEHHE IIOMETa M KOMIIOCTOB Ha €0 OCHOBE CIIOCOOCTBOBAIIO ITOBEIIIE-
HUIO cofiepkaHus oOiero yriaepona. Ha kontpone (6e3 BHeceHHs ynoOpeHHid) coaepkaHue o0IIero yriaepo-
na 66110 Ha yposHe 1,7 %. Ilocne BHECEHNS TOMETa, KOMITOCTa (ITOMET + COJI0Ma) U KOMIIOCTa (TIOMET + Jry3-
ra) B 1o3e 10 1/ra ono cocrasmser 1,80; 1,83 u 1,90 % coorBercTBeHHO. [IprMeHeHne MOMeTa U KOMIIOCTOB
Ha ero OCHOBE OKa3aJo BIMSHUE U Ha Ka4eCTBEHHbIH cocTaB rymyca. Ha xonrtpone otHomenue Cry/Cok cO-
cTaBmwiIo 1,25, 94TO CBHAETENBCTBYET O (pyIpBaTHO-TyMaTHOM THIe rymyca. I[lociie BHECEHHST OpraHHIecKHX
ynobpenuii kagectBo rymyca ymydmanoch (Cri/Cex 1,47...1,79). [lpumenenne koMmnocra (OMET + Jry3ra)
obecreqmTo MaKCHMaJIbHOE COZEpKaHNe MOIBIKHBIX (DpaKIHMii T'yMHHOBBIX KHCIOT, IIPU OJHOBPEMEHHOM
TIOBBIIICHUH COEPKAHMS CTAOMIBHEIX (DPaKIMil T'YMHHOBBIX KHCIIOT.

Kntouesvie cnosa: yepHO3eM ONOA30JICHHBIH, TOMET, KOMIOCT, TYMYC, T'YMHHOBBIE KHCJIOTBI, ()y/IbBOKHCIIO-
ThI, TPYNNOBO-(PPAKIMOHHBIH COCTAB IyMyca.

Bseoenue

[Ipn muMTenbHOM aHTPOIIOT€HHOM HArpy3Ke Ha arpo’KOCHCTEMY M3MEHSEeTCS Kak COIepKaHue TyMyca,
TaK ¥ ero KauyecTBeHHbIN cocTaB [1]. C 3amacaMu rymyca ¥ €ro Ka4eCTBEHHBIM COCTABOM TECHO CBSI3aHBI HE
TOJIEKO MOP(OIOTHYECKUE ¥ OCHOBHBIE (DU3UKO-XUMUYECKIE CBONCTBA TIOYBBI, HO M BOJHBIN, BO3AYIIHBIN U
TEIUIOBOM PEXUMBI [2]. AHANIN3 TYMYCHOTO COCTOSIHUS MTAXOTHBIX MOYB Y KpPaWHBI 3a MOCIEIHIE TObl CBH-
JIETENBCTBYET O TOM, YTO [0 CPABHEHHIO C IIEJTMHHBIMH aHAJIOTaMH OHO MPETEPIIENIO CYIIEeCTBEHHBIE KOInde-
CTBCHHBIE U Ka4€CTBEHHBbIC M3MeHeHUs. [lo pe3ynbTaraM arpoXMMHUYECKOW MACIOPTU3AIUN CEIbCKOXO03sIi-
CTBEHHBIX 3eMelb B TeueHne 1986-2010 rr. cogeprkanne rymyca B modBax ymeHbImniaochk Ha 0,22 %, a exe-
TOJIHBIC TIOTEPU TyMyca B MOYBax YKpauHbl cocTaBistoT 0,6—1 T/ra. Bri3BaHbl Takne W3MEHEHHS] HHTEHCH-
(hukanuel cempCKOTo X035HCTBA U YMEHBIIICHHEM TOCTYIJICHHSI OpraHMYECKUX MaTepHaaoB B MouYBy. BHe-
CEHHUE OPraHWYCCKUX YA0OpPEHUH TOIBbKO 3a mocieanue 10 JeT yMEeHbIIIIOCh ¢ 8,6 TOHHBI Ha | Ta mamHu B
1990 r., mo 0,5 Tounst Ha 1 ra B 2016 1. [3]. OMHOBPEMEHHO ¢ YMEHBITICHHUEM COJIEPIKaHUSI TYMyca IPOUCXO-
JUT ¥ U3MEHEHHE €T0 KaYeCTBEHHOT'O COCTaBa, & UMEHHO YMEHBIIICHHUE JIOJIA TPYAHOPACTBOPUMBIX (hpakiuit
rymyca, KOTopble 0osee YCTOMUMBBI K MUHEpanu3auun [4].

['maBHBIME TIpHU3HAKaMHU JIETpafaliy TyMyca, KOTOPbIe ONPEeAessIOT MacIiTadbl €ro MoTeph U yXyZIle-
HUS KauecTBa, SBISIOTCA ocllabiieHue mporecca (GOpMUPOBAHUS TYMUHOBBIX KHCIIOT, N3MEHEHHE UX COCTaBa
Y ynpolieHue cTpyktypbl. OciiabieHue mnporecca r'yMu(UKaluy B OONBIIWHCTBE CIIYYaeB MPOCICKUBACTCS
Ha CTaJUAX HOBOOOPA30BaHUS TYMHHOBBIX KHCJIOT U TIOJMMEPU3AIlH I'YMYCOBBIX CTPYKTYp ((popMupoBanue
rymatoB). OGenHeHNEe TyMyca MOABWKHBIMU (PPaKIIUIMI TYMHUHOBBIX KHCIIOT M TyMaTaMu, HapsAIy C yCHIe-
HUEM (QYIbBATHOW HANPaBICHHOCTH IPOIECCOB MPEBPAIICHUS OPraHMYECKUX BEUIECTB, CYIIECTBEHHO CHHU-
JKaeT arpOHOMHYECKYIO IIEHHOCTh TYMYyCa M €r0 CIOCOOHOCTh IMPOTHBOCTOSATH HEOIArONPUATHBIM BO3ICHCT-
BHSIM [5].

B arpoHOoMHM M3BECTHBI pa3IUYHEIC PUEMBI YBEIIMUCHUS 3aI1aCOB TYMYCa U YIIYYIIICHHsI €T0 Ka4eCTBa,
HO BQXHBIM (DaKTOPOM, BIMSAIOIIUM Ha TYMYCHOE COCTOSHHE TIOYBBI, OCTACTCS BHECEHHE OPraHWYECKUX
ynoopenwuii [1, 2]. CuctemaTideckoe BHECCHHE OPTaHWMYCCKUX YAOOPEHHM CIIOCOOCTBYET YBEIHMYCHUIO CO-
JepKaHusl Tymyca U pacumpeHnto cooTHomeHus: Cri/Cox 32 CUET TOCTYIUICHHS CBEXKETO OPraHMYECcKOTro
BEIIECTBA, KOTOPOE SBJISICTCS MCTOYHUKOM JIJISi CHHTE3a MOJIOJBIX TYMHUHOBBIX KHCIOT [6]. TloaTomy psin
MMOYBOBEIOB OTMEYAOT HEOOXOAMMOCTh CHCTEMATHYECKOI'O BHECCHHS B MOYBY OPTaHMUYECKUX yMOOpeHHIA
IUISI COXPaHEHHs OCHOBHOM MacChl CTaOMIBHOIO rymyca [7].

CoxpaHeHHE TPOU3BOAUTEIBHOCTH arpOIICHO30B TPEOYET PEIICHHUS BOIPOCOB MOBHIIICHUS COJICPKAHHSI
Y KadecTBa rymyca B MO4YBeHHOM mpoduie. O HEOOXOAUMOCTH Pa3BUTHS H COBEPIICHCTBOBAHUS 3TOTO CET-
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MEHTa OTpaciii CEeIbCKOI0 XO3SMCTBa B HayuHbIX Tpyaax nucanu U. B. Anekcangposa, . C. Oprosa,
A. A. bamyna, E. B. CkpbUTbHUK.

Mamepuanvt u memoouxa ucciedosanuii

IToneBoil kpaTkocpouHbI OmbIT 3anokeH Ha ombiTHOM moje [TIWIT «I'pakoBckoe» HHIL «UITA
M. A.H. CokonoBckoro» Ha 4YepHO3eMe OIMOA30JECHHOM. TeppHTopus 3aKiaJKH OIBITa XapaKTepU3yeTcs
YMEpPEHHO TeIUTBIM M YMEPEHHO BJIaKHBIM KiuMaToM. CpeaHeromoBasi TeMIlepaTypa BO3AyXa COCTaBISET
7,3 °C. IlpomomxuTensHOCTh Neproaa ¢ Temneparypoil Beime 10 °C BapsupyeT B npeaenax 150-160 gueit,
3a 9TO BpeMs CyMMa aKTHBHBIX TeMIlepaTyp cocTaBisieT 27542965 °C. ['omoBast cymma ocaikoB KosebieT-
cs B ipeaenax 516—609 mm, 3a BEreTalMOHHBIN 1epruoa B cpeaaeM — 212 mMu [8].

Jns 3aKknmazKy ompITa B KAYECTBE MECTHOTO OPTaHUYECKOTO CHIPhS OBUTM MCTOIh30BAHBI KYPHHBIH I10-
MET ¥ KOMIIOCTbI, M3TOTOBIICHHbIE Ha €r0 OCHOBE, ¢ J00aBJICHHEM BIAromoriIOMAOMINX HAOJHUTEICH
(moncomHeyHas Jry3ra, coioma) B oo0bemMHOM cooTHomennn: 80 % momera u 20 % wHanomxautens. Kommoctu-
pOBaHHE MPOBOAMIOCH HAa OTKPBHITHIX IUIOMIAAKAX, C MPUHYIUTEIHFHOW a’panuell MmyTeM MepeMeNInBaHHus
a’POKOMIIOCTEPOM. 3aKiaJKka M IPOBEACHHE IMOJEBOTO OMNBITA BBIMOJHEHHI Mo Metoauke Jlocmexosa [9].
Cxema ompbiTa: | — 6e3 ynoOpeHuii (KOHTPOIb); 2 — BHECEHUE NIOMETa; 3 — BHECEHHE KOMIOCTa (oMeT +
cojioma); 4 — BHeceHHe KommocTa (rmomer + Jry3ra). Jlo3bl BHeceHHs yAo0peHuii cocraBwin 10 T/ra, 4ro
COOTBETCTBYET PEKOMEHIYEMBIM J103aM BHECEHUS KypHHOIo oMeTa o Ykpause [10].

[oneBoi#t kpaTkocpouHbIi OnbIT MpoBoAuId ¢ 2015 mo 2017 rr. O6pa3iubl TOYBBI OTOMPATH OCEHBIO C
rryouasr 0-30 cm [11]. DkcnepuMeHTAIBHBIE HUCCICIOBAHUS TPOBOIWIM B JTA0OPATOPUN OPTaHHYECKHX
ynoopenuit u rymyca HHII «MacTuTyT mouBoBenenus u arpoxumun nmean A.H. Cokonosckoro» (Caume-
TEJIHCTBO O COOTBETCTBUU CHCTEeMbI m3MepeHuil TpedboBanusam JJCTY ISO 10012:2005, Ne 01-0104/2017) Ha
omnpeneneHue coaepxanus odmero yriaepoaa no JCTY 4289: 2004, rpymnmoBoro u (pakIIMOHHOTO COCTaBa
rymyca o merony Tropuna B Mmomudukaruu [Tonomapesoit u [Imotaukosoit (JICTY 7828:2015).

Peszynomamer ucciedosanus u ux obcysxcoenue

YCcTaHOBIEHO, YTO KPaTKOCPOYHOE BO3JCHCTBUE IMMOMETAa M KOMIIOCTOB Ha €r0 OCHOBE CIIOCOOCTBOBAIIO
M3MEHEHUIO cofepkanus obmiero yriaepoaa (Cysy) B IOUBE M KAYSCTBEHHOTO COCTaBa rymyca. Ha koHTpoie
0e3 BHeceHHs yIOOpeHui onpeeNieHo caMoe HU3Koe copepkanue obmero yriepoaa 1,7 %. I1pu sTom B pe-
3yJbTaTe JEHCTBYS MTOMETa COACpPIKaHUE OOINEro yriepoaa B MOYBE YBEIUYUIOCh Ha 5 %, a kommocTa (11o-
MEeT + cosiomMa) 1 KoMiocta (moMet + my3ra) — Ha 7 u 12 % oTHOcuTensHO KOHTpous (Tadu. 1). Ilocie BHe-
CEeHUs ITOMETa ¥ KOMITOCTOB Ha €ro OCHOBE HaOI01aI0Ch BoccTaHoBIeHHE coiepkaHus Coygy, YTO 00yCIOB-
JICHO TIOCTYTUICHUEM CBEXET0 OPraHMYECKOTO BEIECTBA B ITOYBY.

Tabnuma 1

JleiicTBMe OMeTa M KOMIIOCTOB HA €ro 0CHOBE HAa IPYNINOBOIi U (PPAKIIMOHHBII cOCTaB rymyca
B YepHO3eMe 0Mo/130J1eHHOM, % K o6mmemy yriepoay nouBbl (Cogy )

CFKa % C@K; %

0 0,
Bapuant Cotm, Y0 1 5 3 5 Ia 1 5 3 Y Cryms %
be3 ynobpenuii 1,70 | 2,5 | 334 | 88 | 44,7 | 30 | 10,1 | 69 | 160 | 36,0 19,3
(KOHTpOJIB)

ITomer 1,80 2,7 | 334 | 89 | 450 | 3,1 8,1 6,0 13,3 30,4 24,6
Kommoct 1.83 3,7 | 341 | 98 | 47,6 | 3,1 8,0 5,7 11,2 28,0 244
(momMer + cosoma)

Kommocr 190 | 40 | 352 | 98 | 490 | 29 | 81 | 47 | 117 | 273 | 237
(momer + ny3ra)

Pesynbrarhl ananmusza QpakIMOHHOTO COCTaBa ryMyca, SKCTPardipoOBaHHOTO C YepHO3eMa OIOJI30JICHHO-
0, MOCJIC MPUMEHEHHS TIOMETa U KOMITOCTOB Ha €r0 OCHOBE ITOKAa3ajii, YTO BHECCHHE B IMOYBY CBEIKETO Op-
TaHMYECKOTO BEIECTBA CIIOCOOCTBOBAJIO YBEIUYCHHUIO B MOYBE COJCPXAHWSI IMOJBHXKHBIX T'yMYCOBBIX Be-
mecTB. Tak, BHECEHHE KOMITOCTA (TIOMET + coJioMa) U KOMITOCTa (ITIOMET + JTy3ra) COACHCTBOBAIO aKTHBH3A-
UK TIpoliecca HOBOOOPa30BaHUSI TYMUHOBBIX KHCIOT repBoii dpakiuu (I'K-1) 1 Bo3pacTaHWIo UX OTHOCH-
TeJIbHOMN 707K B coctaBe TyMuHOBBIX KucnoT (I'K). Hanbomnbiiee conepkanue nepBoit ppakiuyu TyMUHOBBIX
KHCIIOT OIPEENIEHO T0CIe BHECEHUsT KoMItocTa (rmomer + srysra) — 4 %, xotopoe Ha 1,5 % mpeBbImaeT co-
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nepxanne ppaknuii 'K-1 Ha korTpoie. [lpu 3TOM clieyeT OTMETHTD, YTO BHECCHHE HEKOMIIOCTHPOBAHHOTO
IIOMETa HE 0Ka3ajio CYLISCTBEHHOI'O BIMSHUA Ha coaepikanue gpakuuii ['K-1.

JlaHHbBIE MCCeT0BaHUs TaKkKe YKa3bIBAIOT HAa TO, YTO JICHCTBUE TIOMETa M KOMIIOCTOB Ha €r0 OCHOBE HE
OKa3bIBACT MOJIOKHUTEIBHOTO BO3JICHCTBHS HA COACPKAHUE KHCIOTOPACTBOPUMON (ppakiuu (hyJIEBOKUCIOT
(DK-1a): ee cogepxanme ocTaiaoch Ha ypoBHE KOHTPOIS — 3,0 %.

Conepixanue nepBoit ¢pakiuu (ynbBokucioT (PK-1), pacTBOpHMOI HEMOCPEACTBEHHO B ClIa0oH Ie-
JIOYU U CBSI3aHHOU C TIEPBOi (Ppakiueil TyMHHOBBIX KUCIIOT, YMEHBIIIACTCS MTOJT JCHCTBUEM TTOMETa ¥ KOMIIO-
CTOB OTHOCHTEJIBHO KOHTpOJs (0e3 BHeceHus: yaoOpenuit). Hanbonee Huskoe cogepikanue ¢ppakunii OK-1
OTMEUEHO ITOCIIe BHeCEHUS KoMmIocTa (oMeT + comoma) — 8,0 %, kotopoe Ha 2,1 % MeHbIe, 9yeM Ha KOH-
tpose. Camoe Oonbmoe coxepxanne Qpakiuii ®K-1 onpeneneno Ha kontpoie — 10,1 %. Hakomnenune
¢pakun @K-1 MokeT OBITh MPUYMHON YBEIMUYCHHsSI KUCIOTHOCTH W YXYIIICHUS (U3UKO-XUMUYECKHX
CBOMCTB YEPHO3EMOB OITOJI30JICHHBIX, IIO3TOMY CHIDKEHHE coep:kanus ppakuuii PK-1 mocie BHeCESHHS T0-
MeTa ¥ KOMITOCTOB Ha €r0 OCHOBE MMEET MOJI0KUTETHHOE BIMSHUE Ha TYMYCHOE COCTOSTHUE TTOYBHI.

JeiictBre xommocTa (IoMeT + cojlomMa) ¥ KoMrnocTa (OMeT + Jy3ra) MOJIOKUTENLHO BIUSCT Ha CBOH-
CTBa TYMHHOBBIX KHCJIOT, CB3aHHBIX ¢ KanbiueM (['K-2), koTopble UTparoT BaKHYIO POJIb B MPOIIECCE MOY-
BooOpazoBanwms. Ilocite BHECeHMS KoMIiocTa (ITOMET + cojloMa) M KOMITOCTa (TIOMET —+ JIy3ra) KOJHYECTBO
TYMHHOBBIX KHCJIOT, CBSI3aHHBIX C KajbiueM, coctaBmiio 34,1 u 35,2 % COOTBETCTBEHHO. YBEIUYCHHUE CO-
nepxanust paknuii ['K-2 oy getictBuemM xommocTa (IoMeT + cojioMa) U KOMIOCTa (MIOMET + JTy3ra) yKa3bl-
BaeT Ha 00pa3oBaHKeE 0oJIee YCTOWIHMBBIX TYMYCOBBIX COSMHEHHUI C BRICOKOH CTENEHbI0 OEH30UTHOCTH, KO-
TOpbIe UTPAIOT BAXKHYIO POJIb B Mpoliecce mouBooOpazoBanusa. Heo6xoanMo Takke OTMETHTb, YTO IEHCTBHE
MOMETa HE OKa3aJI0 MOJIOKUTEILHOTO BIMSHUS Ha cojepxanue ¢paknmii 'K-2, coxpaHuB ero Ha ypoBHE
KOHTPOJIA.

Coneprxanne BTopoit ¢pakiuu ¢yasBokucioT (DK-2), u3sinekaeMbIX cl1a00i MIEI0UbI0 TOCIE ICKab-
IIUHUPOBAHUS BMECTE C T'YMHUHOBBIMH KHUCJIOTaMH, CBSI3aHHBIMU C KalIbIIUEM, OOpPaTHO MPOMOPIHOHAILHO
conepxkanuio ppakuuii ['K-2 n 3aMeTHO HUXE KOHTpoJss. HanmMeHsIiee conepkaHiue OTMEUEHO TMOCTe BHE-
ceHust komriocta (momet + my3ra) — 4,7 %, uto Ha 2,2 % MeHbIe, 9eM Ha KOHTpOJIE.

CopnepxaHne TYMHHOBBIX KUCIIOT TpeThel ¢ppakunu (I'K-3), cBsi3aHHBIX ¢ yCTOWYMBBIME MOy TOPHBIMH
okucnamu (R,03) ¥ IIMHUCTHIMUA MUHEpPaIaMH, U3MEHWIOCH B CTOPOHY YBEIMUYEHUS TI0]] ICHCTBUEM KOMIIO-
croB Ha 11 %, a mocne BHeceHus momera coaepkanue (paxmnuii ['K-3 octanocs HeM3MEHHBIM, COXPAaHUB-
IIMCh HAa YPOBHE KOHTPOJIA. YBenndeHue comepkanus Gpakuuii ['K-3 mox neiicTBeM KOMIIOCTOB CBSI3aHO
C TIEPEXO0/IOM 3PEJNIBIX TYMYCOBBIX BEIIIECTB M3 COCTaBa KOMITOCTA B MOYBEHHBIN MOTJIOMAOIINNA KOMILICKC U
¢ ux 3akperuieaneM. Coneprkanue gpakiun ['K-3, cornacHo kinaccudukanuu [ocyjapcTBEHHOTO cTaHIapTa
Ykpauns! [12], mocie BHECEHHMS KOMITOCTa (TIOMET + COJIOMa) M KOMIIOCTa (ITOMET + JIy3ra) XapaKTepru3yeTcs
KaK BBICOKOE, a ITOCJIC BHECCHHUS ITIOMETa M Ha KOHTPOJLHOM BapHaHTE UMEET CPEIHEE 3HAUCHIUE.

Ha Bcex 3kcrmepuMeHTaIbHBIX YYacTKax TOCJIC BHECEHHUS OPraHUYeCKHX YJO0OpPEeHUH COXpaHseTcs 00-
asi TCHASHIMS K YMCHBIICHUIO coaepkaHus TpeTbed (pakiuu ¢yasBokucioT (PK-3), koTopsie mpoyHO
CBSI3aHBI C YCTOMYHUBBIMU MOTYTOPHBEIMHU oKcunamu (R,0;3) 1 rmmaMcThIMA MuHEpasiamu. Hanbosee BEICOKOE
conepxkanue gppakmuii ®K-3 onpeneneno Ha kouTpoie — 16,0 %, HaMMEHbITIEe — MMOCJIe BHECEHUST KOMIIO-
cTa (moMeT + cosioMa) u KomrocTta (rmomer + srysra) — 11,2 u 11,7 % cooTBeTcTBeHHO.

JeiicTBre momeTa Ha OPraHMYECKOE BEIIECTBO YEPHO3EMa OMOJI30JICHHOTO CIIOCOOCTBOBAJIO HAKOILIe-
HUIO COJICp)KaHUs TYMHHA (HEpaCTBOPUMBIN OCTATOK), YTO TAKXKE OBLIO XapaKTEPHBIM MPU BHECCHUU KOM-
MOCTOB. AOCONIOTHASI OIS TYMUHA O CPABHEHUIO C KOHTPOJIEM yBenuumiack Ha 23-25 %, 4To yka3bIBaeT
Ha KOMIUIEKCHBIN XapakTep MPOILEeCCOB TyMycOo0Opa3oBaHMs, KOTOPHIE COMPOBOXKIAIOTCS TITyOOKOM TpaHC-
(hopMarueit NPUBHECEHHOTO OPTraHMYECKOTO BEIIECTBA B MAJIOTIOABMKHEIC U CTAaOMIIbHBIC (hPaKIUK TyMyca.
TenmeHIus K COXpaHSHHUIO M YBEIIMYCHHUIO COJICP KaHUS TYMUHA TOJT ACHCTBUEM TIOMETa M KOMIIOCTOB Ha €ro
OCHOBE MMEET IOJIOKUTEbHOE BIMSHUAE HAa COXPaHEHHE MOYBEHHOTO T'yMyca, MOCKOJIBKY HEpacTBOPHUMBII
OCTAaTOK SIBJISIETCS €T0 MOTEHLIMATBHBIM HCTOYHUKOM B ITOYBE.

Brecenue momera U KOMIOCTOB CIIOCOOCTBOBANO yBenmuueHuo goiu Cry B cogepxanuu Cgy, YTO yKa-
3bIBACT HA yCWJICHUE CTeleH ryMudukanuu. Takoe ObICTpoe BIHMSHUE HA paclpeelieHHe TPYIIOBOro Co-
CTaBa MOYBHI MOXHO OOBSICHUTH TEM, YTO B COCTaBEe KOMITOCTAa HAXOAWTCS 3HAYNUTEIbHOE KOJIHMYECTBO JOC-
TYIHOTO OPTaHUYECKOr0 BEIECTBa, KOTOPOE, B CBOIO OYepe.lb, CIOCOOCTBOBAIO COXPAaHEHUIO CYIIECTBYIO-
X ¥ oopaszoBanuto Monoasix ['K (puc. 1).
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Pucynox 1. I'pynnoBoii coctaB ryMmyca B 4epHO3eME OIOA30JICHHOM O ACUCTBHEM IIOMETa
1 KOMIIOCTOB Ha €70 OCHOBE

BaxxHbIM TTapaMeTpOM OIIEHKH TyMyca SIBIISICTCS COOTHOIICHHUE COACPKAHUS YTIIepojia TYMUHOBBIX KH-
cioT (Crg) k yraepoay ¢ynbBokUcIOT (Cgk). OCOOEHHOCTB 3TOTO MapaMeTpa 3aKI04aeTcsl B TOM, YTO OH He
3aBHCHT OT OOIIIErO COJACPKaHUS r'yMmyca B IOYBE, a YKa3bIBAacT HAIIPaBJICHUE MPOLIECCOB T'yMycooOpa3oBa-
Hus. Pacmmupenue cootHomieHust Cry/Cox CBHIETENBCTBYET O TOJOXKUTESIBLHOW TEHIESHIIUH OTHOCHUTEIHHO
KauecTBa I'yMyca U CMEIICHHU MPOIIECCOB TYMYCOB 00pa30oBaHMs B TYMaTHOM HaripaBiieHuu. JleiicTBue op-
TFaHUYECKUX YIA0OpEHUH CHOCOOCTBOBAIIO M3MCHCHHMIO COOTHOIICHHS MEXIY KOJUYECTBOM I'YMHHOBBIX U
(yJIBBOKUCIIOT B YEPHO3EME OIOJ30JICHHOM, yBehauunBas a0 Cryx u pacimpssa cootHolnenne Crig/Cox.
B miepBBIii TO BHECCHHS ACWCTBHE KOMITOCTA (TIOMET + JTy3ra) MPHUBENO K YBEIUYCHUIO jonu TymuHa u ['K
IIpH OJHOBPEMEHHOM CHIKEHHH coaepxanus DK, uto, B cBOIO ouepesib, ClIOCOOCTBOBAIO PACIIUPEHUIO OT-
nomeHust Cri/Cox ¥ 00pa30BaHUIO TYMAaTHOT'O THIa Tymyca [12].

JeiictBue ynoOpenuii cocoOcTByeT pacmupeHuto cooTHOIEHUs! Cry./Cok 1, YTO yKa3bIBaeT Ha WH-
TEHCU(DUKAIUIO TIPOIIECCOB TYMHU(HUKAIMK OPTraHHYECKOTO BEUIECTBA B YEPHO3EME OTIO30JICHHOM.

HaubGomsimee pacimpenue oTHolueHus Crg.1/Cox.; HaOM0gaeTCs Mocie NpUMEHEHHs KomiocTta (Imo-
MET + JTy3ra), 4To yKa3biBaeT Ha 3(Q(OEKTHBHOCTH BIMSHUS 3TOTO BUAA YA0OpeHUi Ha (JOPMUPOBAHUE MOJIO-
IIBIX TYMHHOBBIX KHCJIOT, KOTOPBIC CIIOCOOCTBYIOT YJIYUIICHUIO pEKHMMa MUTAHUS pacTeHuid. Pacmmpenue
otHotteHus Cry.1/Cry.; oT 0,27 Ha KoHTpoje a0 0,42 mociie BHECECHH KOMITOCTa (ITOMET + JIy3ra) yKa3bIBaeT
Ha yBEJIMUCHUE CONCP KaHM JICTKOPACTBOPUMBIX (hpaKIIuii TyMyca B YepHO3EME OTIOI30JIeHHOM (TaluI. 2).

Taonuma 2

JleiicTBHe moMeTa M1 KOMIIOCTOB HA €r0 OCHOBE HA NMOKAa3aTe/u
Ka4yecTBa OPraHU4eCcKoro BelecTBa B YepHO3eMe OMO0/130JIeHHOM

Bapuant
Iloka3arens be3 ynobpenwii Kommnoct Kommoct
ITomer
(KOHTPOJIB) (momer + cosoma) (momer + srysra)
Cri/ Cox 1,25 1,47 1,71 1,79
Cri.1/ Cok.1 0,24 0,33 0,47 0,53
Crka/ Coka 4,75 5,45 6,20 7,44
Crx.1/ Cris 0,27 0,31 0,39 0,42

IIpeoGnaganne B TPyNIoBO-PPAKIHOHHOM COCTABE TYyMHHOBBIX KHCIIOT, CBA3aHHBIX ¢ Ca’’, yKassBaeT
Ha BBICOKYI0 WHTEHCHBHOCTH BTOPOH CTaauM TYMHU(HUKAIUH, YTO TOATBEPIKIACTCS COOTHOIICHHEM
Cri.1/Coxo. YBETMUCHHE JAHHOTO COOTHOIICHUS! OTHOCHTEIBHO KOHTPOJIHHOTO BAPHAHTA CBUJICTEIHLCTBYET
0 TIOBBIIICHUH MTOJIMMEPU3AIUN TYMYCOBBIX CTPYKTYpP YE€pPHO3EMa OIO/[30JICHHOTO MO BO3ACHCTBAEM MTOME-
Ta 1 KOMIIOCTOB Ha €r0 OCHOBE.

Ananu3 otnenbHbIX (ppakuuii ['K k X cymMMe yka3blBaeT Ha HEKOTOpbIC M3MEHEHHS ITOJ ICHCTBHEM
oprannueckux ynoopenuil. Tak, BHeCeHHE KOMIIOCTA (ITIOMET + JIy3ra) CII0OCOOCTBOBAJIO YBEITUYCHUIO MaCcCO-
BOH ponu nabunsHOU (pakiuu 'K-1 B o01iem copepkaHuy T'YMUHOBBIX KHUCJIOT YEPHO3EMa OTIOA30JIEHHOTO
Ha 3 % oTHOcuTensHO KOHTpouss (puc. 2). OOpaTHO MPONOPIHOHAIEHOE JEHCTBHE HA paclpeleieHne BTO-
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poii Ppaknuy TYMHUHOBBIX KHCIIOT B o0mieM coctaBe ['K okazano mpuMeHEHHE OpraHMYECKUX YAOOpEHUH,
KOTOPOE CIIOCOOCTBOBAJIO CHIDKEHHUIO B COJIepyKaHUKU BTopoi ¢pakimu 'K, mpodHo CBA3aHHOM C KaJbI[UEM,
¢ 75 % na xoHTpoIe 10 71 % mocne npuMeHEeHHsT KOMITOCTa (TTOMET + COJIoMa).

KpatkocpouHoe neiicTBue momMeTa U KOMIIOCTOB Ha €0 OCHOBE HE OKAa3allo BIUSHUS Ha COJCP>KaHUC
TYMHUHOBBIX KHCIIOT, TPOYHO CBSA3aHHBIX C MUHEPAIBHON YaCThIO TIOYBBI, COXpaHUB KX nomo B cymme 'K Ha
YPOBHE KOHTPOJISI.

.E:.

(5]
<
1

Pucynox 2. Cozneprxanue (pakiyii TyMHHOBBIX KHCIIOT B Y4epHO3EME OIOJ30IEHHOM
OJ] IEHCTBHEM NTOMETa ¥ KOMIIOCTOB Ha €T0 OCHOBE

[TocneneiicTBre momMeTa 1 KOMIIOCTOB Ha €r0 OCHOBE OKa3ajo BIUsSHHUE Ha cogepkaHne Cygy B TIOYBE H
Ka4ecTBEHHOTo cocTaBa rymyca. Camoe Hu3koe cozepxanue C,g, OMpeneneHo Ha KOHTpose 6e3 BHECEHUS
ynobpenwuii (1,67 %), KoTopoe TpakTUYeCKH HE M3MEHWIOCH TIO0 CpaBHEHMIO ¢ AeiicTBueM. llocneneiicTeue
KoMIiocTa (TIOMeT + JTy3ra) MMeJI0 HaumbOoJjblne BIusHHEe Ha copepxaHue C,gy, COXpPaHUB €ro Ha ypOBHE
1,82 %. BnusHue nocienecTBUs TOMETa U KOMIIOCTOB Ha €ro OCHOBE UMEJIO MOJIOKUTEIBLHOE BO3ACHCTBUE
Ha BoccTaHoBJNieHHE copepkaHus Cogy, KOTOpOE 00yCIOBICHO TpaHCPOpPMALUEeH MOCTYNHUBILETO OpraHuye-
CKOTO BEIIIECTBA B MOYBY.

Crrycrst TO1 1TOCyIe BHECEHHUS CBEKEr0 OPTaHMYECKOTO BEIIECTBA B MTOYBE YBEINYHIIOCH COAEPIKaHHE IO
BI)KHBIX (DOpM T'yMyCOBBIX BelecTB. Tak, mocieneiicTBie KOMIIOCTOB CIIOCOOCTBOBAJIO aKTHBU3ALKMH TPOLIEC-
ca HOBooOpa3zoBanus ¢pakuuii ['K-1 u Bo3pacTaHuio UX OTHOCHTENIbHOU 1M0iu B coctaBe I'K. Haubosbimee
conepskanue mepBor (pakimii 'K-1 ompeneneno uepes roj mocjie BHECEHHMsS Komrocta (IOMeT + Jry3ra)
(4,7 %), uro B 2 paza npebiaeT coaepxkanne gppaxuuii ['K-1 Ha korTpone. IIpu 3TOM ciieayeT OTMETHTB, YTO
noceAeiicTBIe HEKOMIIOCTHPOBAHHOTO TIOMETa HE OKa3aJlo BIMSAHUS Ha coaepkanne ¢paxuuii ['K-1.

CTouT OTMETHTH, YTO TI0 CPABHEHHIO C JIEHCTBHEM KOMIIOCTOB MX ITOCIENEHCTBHE OKa3alo MOJIOXKH-
TenbHOE Bo3aeiicTBus Ha coaepkanue ¢ppakunu OK-1a, causus ee momio B coctae DK.

[ocneneiicTBue momera W KOMIOCTa (IOMET + COJNOMAa) HE MMEJO MOJOKHUTEIBHOTO BIMSHUS Ha CO-
neprxanue ¢pakiuii GK-1, TOBBICHB ee coaepikaHue MO0 CPaBHEHHUIO ¢ KOHTpojeM. Hanbosee HU3KOE CcO-
nepxanne ¢ppakauii K-1 ormedeno Ha koHTpOIe — 6,3 % W MOCiie MPUMEHEHHUST KOMITOCTa (TMTOMET + JTy3-
ra) — 6,2 %. Haubonbmee conepxanue ¢pakuuit @K-1 onpeneneno mocne BHeceHus nomera — 7,4 %
(Tabm. 3).

Tabnuma 3

IocneneiicTBue MoMeTa H KOMIIOCTOB HA €70 OCHOBE HA IPYINIOBOii U ()paKIIMOHHBII COCTaB rymyca
B YepHO3eMe OM0A30J1eHHOM, % K 001emy yriaepoay nouBbl (Cogy,)

CtDFy % CryMAa % 0
1 2 3 3 la 1 2 3 > Cotu, %0
be3 ynoopenuii (KOHTPOJIb) 1,67 2,8 31,3 9,0 | 43,1 3,6 6,3 8,5 18,1 | 36,53 20,4
ITomeTr 1,77 2,8 31,7 9,8 | 44,3 3,4 7,4 6,6 18,1 | 35,54 | 20,1
Komroct (momer + cosoma) 1,72 4.1 32,5 | 11,0 | 47,6 2,8 7,1 5,3 16,3 | 31,35 21,0
KowmrocT (momer + my3ra) 1,82 47 | 328 | 12,1 | 49,6 | 2.2 6,2 3,6 14,7 | 26,72 23,7

Bapuant Crx, %
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[Tox BusHUEM MOCHEAEHCTBAS KOMITIOCTOB B TYMYCE YEpHO3eMa OIOJ30JICHHOTO M3MEHIIIOCHh COMIEp-
xanue ¢paknuu [K-2 B cTOpOHY yBeIHUYESHHUs JOJIM BTOPOH (PpaKIUK TYMUHOBBIX KHUCIIOT, CITOCOOCTBYS 3a-
KPEIUIEHNIO TYMHUHOBBIX KHCJIOT B YEPHO3EME OITO/I30JICHHOM.

[IpumeHeHne opranndeckux yaoOpeHU crocoOCTBOBAIO YMEHBIIECHHUIO conepxkanus gpakuuii OK-2.
Hauwmensmiee copepkanne OTMEYEHO TOCIIE BHECEHHs Komriocta (tmomer + mysra) — 3,6 %, a HanOoib-
ee — Ha KOHTPOJIE.

Conepxxanne ppakuuii ['K-3 W3MEHIIIOCH B CTOPOHY YBEIIMYCHHUS TI0]] BIUSHUEM TOCICICHCTBIS KOM-
mocra (moMeT + conomMa) U KoMrocta (momet + sy3ra) Ha 2 % u 3,1 % COOTBETCTBEHHO, a MOCIIC BHECCHUS
IMOMETa 3TOT IOKa3aTellb OCTAJICS MPAKTHYECKH HEM3MEHHBIM. Y BennueHue conepkanus ¢paxiuit ['K-3 mox
BIUSTHUEM IIOCIEEHCTBHS KOMIIOCTOB YKa3bIBACT Ha WX MPOJIOHTUPOBAHHOE JIEHCTBHE HA TYMYCHOE COCTOSI-
HHUE YepHO3eMa OMIOA30JIEHHOTO.

Ha Bcex akcrepuMeEHTaNbHBIX YYacTKaX IMOCJe BHECEHUS] OpraHWYecKUX yIoOpeHuil coxpaHseTcs 00-
I1ast TSHACHIUS K YMEHbIIeHUto coaepxanus ¢pakiuii ®K-3. Hauboiee BrICOKOE copepikaHue dTOH (pak-
WU OMpeJeieHo Ha KoHTposie — 18,1 %, HauMeHbIlIee — IMOCIIe BHECCHHsI KOMITOCTa (TIOMET + Jy3ra) —
11,2 u 14,7 % COOTBETCTBEHHO.

[Ipumenenne moMeTa U KOMITOCTa (ITIOMET + coJioMa) He 0Ka3alo MOoCcieIeCTBI Ha HaKOIUICHHE TYMU-
Ha B 00IIIEM COCTaBe ryMmyca, COXpaHHB €ro COACp)KaHWEe Ha YpOoBHE KOHTpouis. IlocienelicTBuE KOMITOCTA
(momerT + y3ra) crmocoOCTBOBAJIO MPEBPAIICHHIO IPUBHECCHHOTO OPTaHUYECKOTO BEIIECTBA B MAIIOTIOABIIK-
HBIC U CTaOHJIbHBIC COCTABHBIC YACTH T'yMYyca, YBEIUUUB cojiepikanue ryMmuHana (3,3 %) OTHOCHTENbHO KOH-
TPOJIS.

[MocneneiicTBre moMeTa M KOMITOCTOB Ha €r0 OCHOBE o0Oecnieuniio yBenudeHue aoiu Crg B COEpKaHUN
Cosuw» YTO YKa3bIBACT HA YCHIICHUE CTENeHU ryMudukanuu (puc. 3).
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Pucynoxk 3. IlocnenelicTBue momMeTa 1 KOMIIOCTOB Ha €0 OCHOBE
Ha TPYMIIOBOI COCTaB rymMyca B YepHO3EMeE OMOA30JIEHHOM

[Tox BusTHMEM MOCNEACHUCTBUS TIOMETa M KOMITOCTOB Ha €r0 OCHOBE COOTHOIIEHHE MEXTYy KOJIUYECT-
BOM T'YMUHOBBIX U (yJIBBOKHCIOT yBeanumiaock ¢ 1,18 no 1,88, uro mo ['ocynapcTBeHHBIM cTaHgapTaM YK-
paunsl [12] cooTBeTcTBYET (DYJIBBATHO-T'YMAaTHOMY M I'YMaTHOMY THIIy T'ymMycooOpa3oBanus. Haubomee cy-
MIECTBEHHOMY M3MEHEHHIO THTA TYMH(HKAIUU CIOCOOCTBOBAIO MOCIENCHCTBHE KOMIIOCTA C JIy3rou (Ty-
MaTHBIA THUI), MOCJICJCHCTBYAE MTOMETAa HE OKa3ajo BIMSHUS HA THUN TYMH(PHUKAIUH, COXpaHUB (yJIHBATHO-
ryMaTHBIN THIIL.

Buecenue ymoOpenuii crmoco0cTBoBajio pacuupernio cootHomeHus Cri.i/Cok.2, 9TO YKa3bIBaeT HA WH-
TEHCU(DUKAIUIO TIPOIECCOB TYMU(PUKAIIUN OPraHUYCCKUX BEIESCTB B YEPHO3EME OIMOA30JeHHOM. Hanboms-
mee pacmupenue otHomeHus Cry.1/Cox.; OMPEAENICHO TIOCe MPUMEHEHUS KOMITOCTa (TTOMET + JTy3ra), 4To
yKa3bIBaeT Ha 3((GEKTUBHOCTD BIMSHUS 3TOTO BUAA YIOOPCHUIMA.

HauGonpiee BrusHue Ha (HOPMUPOBAHUE MOJIOABIX TYMHHOBBIX KHCIIOT OKa3aJl0 TOCCACHCTBUE KOM-
mocta (rmomer + nysra). Haumensinee cootHomenue Crg.1/Cok.; ONPEISICHO O] MOCIEACHCTBUEM ITOME-
Ta — 0,38, 4TO yKa3pIBaeT Ha €ro HE3HAUUTEIIbHOE BIMSHHME, Ha (DOPMUPOBAHHUE MEPBO (PpaKIMKU TYMHHO-
BBIX KHCJIOT. OTHOBPEMEHHO C yBenmueHueM aoiu (pakmumii ['K-1 B o0meM cocTtaBe TYMYCOBBIX KHCIIOT
MPOUCXOANT yBelnuueHue coaepkanus ¢paknuii ['K-3, 0 4eM CBUACTETBCTBYET YMCHBIIIEHUE OTHOIICHHUS
CFK-I/CII)K-I (Ta6ﬂ. 4)
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Tabnuuma 4

IlocneneiicTBHe moMeTa U KOMIIOCTOB HA €ro OCHOBE HA MoKAa3aTeJn KayecTBa
OPTaHUYECKOT0 BEIIECTBA B Y€PHO3EeME ONMOA30ICHHOM

Bapuant
ITokaszarens | bes ynoOpenuit Komnoct Kommoct
ITomer
(KOHTPOJIB) (momert + conoma) | (momer + iry3ra)
Crr/Cox 1,18 1,25 1,52 1,88
Crr.1/Cox.1 0,44 0,38 0,58 0,76
Cri.2/Coxa 3,69 4,78 6,14 9,08
Crx1/Cris 0,31 0,29 0,37 0,39

[MocneneiicTBrue KoMmocTa (MoMeT + Jy3ra) crocoOCTBYET WHTCHCU(UKAIINK BTOPOW CTajuu TyMupu-
KallY ¥ TOBBIIICHHUIO TIOJIMMEPH3AIHH CTPYKTYP T'YMYCOBBIX MOJICKYJI, HA YTO yKa3bIBaeT HAaNOOJbIIEE yBE-
smaenue cooTHOwEHUs Cri.o/Cox.a.

AHanmu3 oTHONICHHS OTACHBHBIX (paknuii 'K Kk ©X cyMMe yka3pIBacT Ha HEKOTOPHIC M3MEHEHHUS UX JI0-
JIEBOTO paclpeiesieHUs 0] BIUSHUEM TOCTIeISHCTBUS TIOMETa M KOMIIOCTOB Ha ero ocHoBe. Tak, mocienei-
CTBHE KOMIIOCTa (TTOMET + JTy3ra) CI0COOCTBOBAIO YBEIIMYCHUIO MacCOBOM Joyu nabunbHou (pakiuu ['K-1
B 00IIEeM COJiep)KaHNH T'YMHHOBBIX KHCJIOTaxX YepHO3eMa OIMOA30JCHHOTO Ha 3 % OTHOCHTENTHHO KOHTPOJISA
(puc. 4). Haumenee a¢exkrrBHOE BIMsHUE Ha pacnpenencHue pakiuii [K-1 B o6mem cocrase 'K okazaino
MOCIIEACHCTBIE TIOMETa, COXPAHUB €r0 Ha YPOBHE KOHTPOJISL.

B CTK3. % K ¢cvMe TK OCrK2. % K cvMe TK W CrKl. % K cvMe TK

- ] -

Bes yuolpennii ITomet Komuocr (womer+  Komuocr (Lomer +
KOHTPOTb COJIOMA) y3ra)

Pucynox 4. Coznepxanue (pakiii TyMHUHOBBIX KHCIIOT B Y4epPHO3EME OIOI30JI€HHOM
0] OCJIEJEUCTBUEM ITIOMETA 1 KOMIIOCTOB Ha €r0 OCHOBE

OO6patHO TpoNOpIHOHATFHOE BIMSIHUE Ha paclpefesieHne BTOpOH (Ppakul TYMHHOBBIX KHUCIOT B 00-
mem coctaBe 'K okazano mocneneiicTBre momera ¥ KOMIIOCTOB Ha €0 OCHOBE, MOJ BIMSHHUEM KOTOPOTO
MPOM3OIIIO yMeHbIIeHne coaepkanusa ¢pakmmii I'K-2 ¢ 72 % Ha xoHTpose 1o 66 % mociie mpuMeHEeHUs
KkoMmrocta (momMert + y3ra). [locneneiicTBie moMeTa 1 KOMIIOCTOB Ha €r0 OCHOBE CITOCOOCTBOBAJIO MOBBIIIIE-
Huto conepkanus ¢ppakuuii ['K-3 B o6mem cocrase I'K. Hanbonee cymecTBenHoe BIUSHUE HA JOTIO (pak-
it 'K-3 B o6miem coctape I'K okasaino mociezeiicTBrue KoMIocTa (IIoMeT + cojioMa) u KoMIiocTa (rmoMer +
Ty3ra), YBEIWYUB UX cojepxanue Ha 2 U 3,5 % COOTBETCTBEHHO.

Raxnouenue

Bricokoii 3pQeKTUBHOCTBIO TESHCTBUS U MOCIEASHCTBHS Ha KAYSCCTBCHHBIN U KOJIMYECTBEHHBIN COCTaB
ryMyca 9epHO3eMa OIIOA30JICHHOTO OTMEUYEH KOMIIOCT (TTOMET + ry3ra). [leficTBre 1 mocienelcTBre KOMIIO-
cta (moMmeT + Jry3ra) cnocoOCTBOBaNIM yBenuUeHUIo conepkanuto ['K u rymuna 3a cuer cHmkenus goimu OK,
CMelasi TUI TyMycooOpa3oBaHus ¢ (DyJIbBATHOTO B TYMATHEIH, YCHUJIMBAs MPHU 3TOM CTEIICHb r'yMHU(pHUKAINN
OPTraHUYECKOTO BEIICCTRA.
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Bwmecte ¢ ycuieHneM TYMaTHOCTH W HACHIIICHUEM TPYIHOPACTBOPUMBIMU (hPAKIUSIMU TYMyca BHeECe-
HUE KOMIIOCTa (TIOMET + JIy3ra) o0ecnedmio MakCUMalbHOE COJIep)KaHUE MOJIBIKHBIX (JOPM T'YMUHOBBIX
KHCIIOT, JOCTYIHBIX IJIsl TUTaHUA PAaCTeHH, CYIIECTBEHHO TOBBIMIAsS arpOHOMUYECKYIO IIEHHOCTh TyMyca
YepHO3eMa OIOJ30JICHHOTO, YBEIMUUBAsL €r0 CIIOCOOHOCTh MPOTUBOCTOSATH HEONArONIPUSITHEIM BO3JICHCTBH-
SIM.
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E.B. Ckpbinbnuk, FO.H. ToBcThIi

KeoH xoHe osiapabIH Heri3iHgeri ThIHAUTKBIIITHI €HIi3reHHeH KeiH KyJ1 ce0ijirex
Kapa TONbIPAKTAFbl TYMYCTHIH KYPaMbl MEH CallaCbIHbIH 03repyi

Jana toxipu0eci xxarnaiblHIa Ky ceOLIreH ayblp ca3bl Kapa TOIBIPAKTa TYMYCTBIH CAalajIblK )KOHE CaHIBIK
Kypambl OOHMBIHIIA KOH HETi3iHAe OpraHUKAaJIBIK THIHAMTKBILITApIBIH ocepi MEH HoTikKeci 3eprreinni. byn
HETi3[ereH KOH MEH THIHAWTKBILITH EHIi3y MKaJbl KOMIPTEKTiH KYpaMbIHBIH apTybIHA bIKMal eTTi.
Bakpirayna (TBIHAUTKBIIICHI3) Kambsl kemipTeri Memmepi 1,7 % meHredinne Gonael. 10 T/ra Memmiepinme
KOH, THIHAUTKBIITAp (KOH+ cabaH) jkoHE THIHAUTKBIITAD (KOH + Kaybl3) )KacalFaHHaH KeliH TuiciHme 1.80;
1,83 sxoHe 1,90 % kypanpl. OHBIH HETIi3iHAEC KOH MCEH THIHAWUTKBIMITH IMaiifaiaHy TYMYCTBIH Carlajibl
KypaMbIHa Ja acep erTi. baxsutay 6apsicbina Cry/Cok apa KaTeiHAcH 1,25 6ol o1, ©3 Ke3erinae, odyib-
BAaTTHI-TYMAaTHOMTHITI TyMycThl Kkepcereni. OpraHMKanblK THIHAWTKBIUTAPAbl KOJNAAHFAHHAH KeHiH
rymyctbiy canachl Crg/Cog 1.47...1.79 xakcapTbuipl. ['yMUH KbIIIKbUIIAPBIHBIH TYPAKTh! (PpaKuUsIIapbIHBIH
KypaMblH Oip yakpITTa apTThIpy OapbIChIHAA THIHAWTKBILTH MNaiganany (KeH + Kaybl3) T'yMHHII
KBILIKBULIAPIbIH KYPaMbIHa KO3FAIFBILI (hpaKiisiIapAbH OapbIHIIa KOl MeJILIEPiH KaMTaMachl3 eTTi.

Kinm ce30ep: kyn ceOinreH Kapa TONBIPAK, KOH, THIHAWTKBIII, I'YMYyC, TYMHHAIK KBIIIKBIIIAP, (QYIBUIUTTIK
KBIIIKBUIAAP, TYMYCTBIH TOITHIK-OOJIIEKTIK KypaMBL.

E.V. Skrylnik, Yu.N. Tovstiy

Changes in the content and quality of humus in chernozem podzolized
after the introduction of manure and compost on its basis

The application of manure and compost based on it contributed to an increase in the carbon content. On con-
trol (without fertilization), the carbon content was 1.7 %. After the application of manure, compost
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(litter + straw) and compost (litter + husk) at a dose of 10 tons per ha, the carbon content was 1.80, 1.83 and
1.90 % respectively. The use of manure and compost on its basis had an impact on the qualitative composi-
tion of humus. On the control, the ratio of HA/FA was 1.25, which indicates a fulvate-humate type of humus.
After the introduction of organic fertilizers, the quality of humus was improved by HA/FA 1.47... 1.79. High
efficiency of action and aftereffect on the qualitative and quantitative composition of humus of chernozem
podzolized has compost (litter + husk). Action and aftereffect of compost (litter + husk). Contributed to an in-
crease in the content of fractions of HA and humans due to a decrease in the fraction of FA fractions, shifting
the type of humus formation from fulvate to humate, while enhancing the degree of humification of organic
matter. Along with the increase in humicity and saturation with hardly soluble fractions of humus, the com-
post application (litter + husk) provided the maximum content of mobile forms of humic acids available for
plant nutrition, significantly increasing the agronomic value of humus of podzolized chernozem, increasing
its ability to withstand adverse effects.

Keywords: chernozem podzolized, litter, compost humus, humic acids, fulvic acids, group-fractional compo-
sition of humus.
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Influence of the infusion of beetroot seeds (Beta vulgaris)
on the indices of protein and carbohydrate exchange in animals
in the sub-chronic and chronic experiment after exposure to copper acetate

In article is presented the results of studies of protein and carbohydrate metabolism in experimental animals
under the influence of copper acetate in the tolerable daily intake (TDI) doses. Positive effects of correction
with the infusion of Beta vulgaris seeds were studied. It is shown that the consumption of copper acetate by
the animals at the level of TDI has a negative effect on the basic biochemical parameters of protein and car-
bohydrate metabolism. As a result of the study, it was found that the main indicators of blood biochemistry
are directly depended on the duration of the effect of copper on the body of experimental animals. Receiving
a solution from the infusion of Beta vulgaris’s seeds as a correction in the presence of copper acetate caused a
positive effect, which is manifested by a decrease in the synthesis of metabolic wastes (urea and creatinine).
Copper acetate after correcting of infusion of seeds activated the processes of protein synthesis and glycoly-
sis. Apparently, the intake of copper acetate, causing toxic effects, is simultaneously a stress factor that
caused a significant release of glucose into the blood, which is the manifestation of the acute phase of the
stress response in the first group. A prolonged exposure to copper acetate led to depletion of energy reserves
and a decrease in the deposition of glucose in the liver, which is manifested by a significant decrease in plas-
ma glucose levels in experimental animals after 4 months of the experiment.

Keywords: copper acetate, heavy metals, creatinine, urea, glucose, Béta vulgaris, seed infusion.

Introduction

Due to the wide use of metals in the production of various products for agriculture, industry, medicine
and everyday life, their compounds can penetrate the ecological environment and the human body through
food chains [1-3].

In various fields of technology, allows are widely used with the use of heavy metals, including those
that are part of copper-oxide galvanic cells and batteries [4, 5]. The result of widespread use of copper is its
accumulation in various systems of the biosphere, the inclusion of copper and its compounds in the trophic
connections of organisms and, as a consequence, the accumulation of copper in the organisms of animals and
humans. In turn, this leads to a disruption of biochemical processes, which result in pathological abnormali-
ties in the body [6-8].

The intake and impact of metal on the body and its bioavailability depend not only on its chemical
properties, interactions with other metals, but also on its form [9-11]. Studies by X. Wu, Z. Liu, et al. indi-
cated that a moderately high zinc in the diet (Zn:Cu — 40:1) significantly reduces the digestibility of Cu. In
addition, a moderately high Cu content in the diet increases the Cu delay, without decreasing Zn absorption,
and the moderately high Zn in the diet lowers the copper concentration in the plasma and the carbon dioxide
release activity [12].

After entering the blood, copper is mainly distributed between the erythrocytes and plasma. In erythro-
cytes 60 % of copper is in the form of copper-zinc- metallic enzyme superoxide dismutase, the remaining
40 % are weakly bound to other proteins and amino acids [13]. This, in turn, can lead to a change in the bal-
ance in many biochemical processes in the body.

In the studies of O.V. Roshchina it is shown that the accumulation of copper causes inhibition of ami-
notransferase activity, which indicated changes in the regulation of protein metabolism towards an increase
in the content of free amino acids, including aspartic, which serves as a substrate for gluconeogenesis [14].

E.P. Medyantseva noted that with the activity of lead and cadmium ions, the activity of alkaline phos-
phatase involved in the transport of phosphorus through the cell membrane is reduced and which was an in-
dicator of phosphorus-calcium metabolism [15].
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Pandey et al. found a decrease in GST activity and the level of reduced glutathione in the tissues of the
spotted snakehead (Channa punctata) in the experiment on the exposure to a mixture of metals
CuCl, (50 pg/1), CdCl,, FeCl, and NiCl, [16].

The active effect of heavy metals, including copper on the biochemical indicators of blood and on the
body as a whole, requires the development and study of corrective measures.

Recently, many scientific studies have appeared in which the authors use nanoparticles as correctors
[17, 18]. So, in the studies of A. Slobodskov it is shown that copper nanoparticles reduce the level of biliru-
bin in the blood and increase the level of aspartate aminotransferase and alkaline phosphatase [17].

The second direction in development of tools for correcting the intake of copper in the body can serve
the infusions of plant objects that have high resistance to these metals. In particular, M.R. Khanturin,
R.R. Beisenova found that in acute intoxication with salts of zinc and copper, the extract of Sanguisorba
officinalis normalized the parameters of peripheral blood [19].

One of the drugs that can be used to reduce the toxic effects of metals on the body was the infusion of
Beta vulgaris's seeds. However, in the literature, we did not find any references to the use of extracts of this
plant as a corrector when heavy metals enter the body.

Purpose of the study.

The purpose of this study was to study the effect of the infusion of Beet vulgaris's seeds on the bio-
chemical indices of rat blood after exposure to copper acetate at the maximum permissible concentrations.

Materials and methods

The studies were conducted in the laboratory of ecological and genetic studies of Biological and Geo-
graphical Faculty of academician Ye.A. Buketov Karaganda State University. During the research, the ethi-
cal principles set out in the European Community Directive (2010/63/EC) and the requirements of the World
Society for the Protection of Animals (WSPA) were observed.

The experiments were carried out on 40 white random-bred male rats. The animals were of the same
age and were kept in standard vivarium conditions with free access to food and water. The feed ration of the
tested animals consisted of solid grain feed, vegetable supplements and water in a ratio of 10x30%20 g.

1 group — experimental group — a solution of copper acetate was added to the diet of the group for
1 month (n = 10). The second group, an experimental group, added a solution of copper acetate to the diet of
rats for 4 months (n = 10). 3 group — experimental group — a solution of copper acetate was added to ration
of rats for 4 months with correction by infusion of Beta vulgaris's seeds (n = 10). Fourth, control group,
(n = 10) with standard feeding ration.

As a source of copper, a solution of copper acetate was used, which was prepared taking into account
the volume of animal feed, water consumed and the total weight of the animals. The average consumed con-
centration of copper by the experimental animals was 0.01 g/kg, which is the maximum allowable concentra-
tion of consumption [20, 21]. A 60 % solution of acetate was added to the water, and 40 % to the feed, thus,
complex penetration of copper into the body of the experimental animals was achieved 4. The duration of the
experiment was four months. Weighing of animals was carried out once a month. At the end of the experi-
ment, the control weighing was conducted, followed by decapitation and blood sampling for biochemical
analysis. To determine biochemical parameters of blood, an automatic biochemical analyzer Sysmex KX-21
manufactured by RocheDiagnostics (Switzerland) was used.

The statistical processing of the results was carried out using the Microsoft Excel 2007 application
package. Differences in the dynamics of biochemical parameters were calculated by comparing the mean
values using the N.A. Plokhinsky table.

Results and discussion

As a result of the study of biochemical parameters of blood, dynamic changes were established. The
level of protein in the blood of rats of the first group was 73.6 = 7.17 g/I, while in the second group the pro-
tein level tended to increase and amounted to 74.6 + 4.54 g/I, which was higher in comparison with the con-
trol and the first group, although the differences were not significant (Fig. 1).
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Figure 1. Dynamics of indicators of the level of total protein (g/1)

Comparison of the level of total protein between the second and fourth group in the fourth month of the
experiment showed that in the fourth group this indicator was 73.0 + 5.44 g/1, which is higher than the level
of the total protein of the second group by 2.2 %

The application of beetroot's seed infusion led to an increase in the total protein index. Thus, the level
of total protein in the third group was 76.8 + 4.04 g/l, which was 5.2 % higher than in the control and 2.9 %
higher than in the second group. The calculation of the significance of the differences between the second,
third and fourth groups showed absent of no significant deviations.

A comparative analysis of urea levels in the blood revealed that in the fourth month of the experiment
(group 2) the urea level decreased by 12 % (5.7 + 0.4 mmol/l) compared to the first month of the experiment
(6.5 £ 0, 82 mmol/l) (1 group) (Fig. 2). When comparing the urea level of the first and second groups with
the control group (6.92 + 0.45 mmol/l) (group 4), it can be noted that in the second group the urea level was
lower by 17.6 % and had a significant difference from of the control values (p < 0.01).

il

Figure 2. Dynamics of urea values in experimental animals (mmol/I)
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A comparison of urea levels in the second and third groups showed that the level of urea in the second
group is 3.2 % higher than that in the third group (5.5 + 1.15 mmol/l). The difference in urea levels between
the third and fourth group was 20.2 %. Calculation of the significance of differences in urea levels between
the third and second, and also the third and fourth groups of experimental animals, did not reveal significant
differences.

It should be noted that the use of the infusion of Beta vulgaris's seeds not only affects the significant
decrease in urea levels in the blood of animals, but also causes a more individual reaction of the body to the
complex effect of copper acetate and seed infusion, as evidenced by the protein and urea values.

Thus, the use of the infusion of Beta vulgaris seeds after exposure to the copper acetate leads to a sig-
nificant increase in the level of total protein in the blood and a decrease in the level of urea. Reduction of the
level of urea in the blood of experimental rats may be a result of a decrease in the amount of ammonia re-
leased due to a decrease in the activity of processes of protein and amino acids destruction in the liver [22].
In addition, a decrease in urea levels may be due to a disruption in the formation of urea in the liver as a re-
sult of copper exposure and an increase in the activity level of reduced glutathione [16].

Analysis of the dynamics of blood creatinine levels in rats showed that in the first group the creatinine
value was 46.1 +2.62 mmol/l, and in the second group — 52.6+ 3.57 mmol/l. Thus, the amount of
creatinine in the blood of the experimental rats of the second group increased (p < 0.05) compared to the first

group (Fig. 3).
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Figure 3. Dynamics of creatinine values in experimental animals

Reduced level of creatinine in the first group of rats may be due to a disruption of the skeletal and car-
diac muscles work, since copper, being a natural zinc antagonist, when used in high amounts, can inhibit
muscle contraction processes in which zinc plays an important role [23, 24].

In the fourth group of experimental animals, the level of creatinine in the blood was 82.0 + 5.22 mmol/I.
Calculation of the relative difference in the absolute values of the creatinine level in the blood showed that
the creatinine value in the fourth group is higher by 35.8 % than in the second group of animals (p < 0.001).

A comparative analysis of the level of creatinine between the third and second groups showed
that in the third group the introduction of beetroot seed infusion increased the creatinine level to
72.4 + 6.95 mmol/l, which is 37.6 % more than in the second group (p < 0.01).

A comparison of the absolute values of the level of creatinine between the third and fourth groups re-
vealed that the relative difference in the level of these indicators was 11.7 %.

Evaluation of the blood glucose level of the experimental rats revealed that the glucose level in the se-
cond group tended to decrease. In the first group, the blood glucose level was 5.64 = 0.34 mmol/l. In the se-
cond group, the glucose level in the blood decreased by 9.2 % and amounted to 5.12 + 0.57 mmol/l (Fig. 4).
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Figure 4. Dynamics of glucose values in experimental animals
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In the animals of the control group, the blood glucose level for the fourth month of the experiment was
5.3 + 0.49 mmol/l. Analysis of glucose levels revealed that in the second group, the glucose level was 3.4 %
lower than in the fourth group. The glucose level in the third group was 7.9 % lower than in the fourth group.

Conclusion

Thus, as a result of the studies, it was found that biochemical blood values are directly dependent on
the duration of exposure to copper of the body of experimental animals. Consumption of copper at a con-
centration of 0.01 g/kg of weight (TDI) significantly affects the indices of urea and creatinine towards
their decrease, which indicates a change in metabolic processes, accompanied by disorders of protein me-
tabolism. Apparently, the use of copper acetate, which has a toxic effect, is simultaneously a stress factor
that caused a significant release of glucose into the blood, which is the manifestation of the acute phase of
the stress response in the first group. A prolonged exposure to copper acetate leads to depletion of energy
reserves and a decrease in the deposition of glucose in the liver, which is manifested by a significant de-
crease in plasma glucose levels in experimental animals after 4 months of the experiment. The main mech-
anism of replenishment of energy resources is the use of protein stored in the body, which in our case is
accompanied by a decrease in protein metabolites in the blood. The solution from the infusion of Béta
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vulgaris's seeds as a correction, reduced the toxic effect of copper acetate and improves the processes of
protein synthesis and glycolysis.
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A.E. Konkabaesa, [[.}O. Cupman, I'.M. Trikexxanosa, T.H. bapanosa, P.A. Komnocos

Mbic aneTaTbIHBIH dCepi Ke3inae KAiMri KbI3bLUIAa TYKbIMBI (Beta vulgaris)
TYHOACBIHBIH JKeJleJI )KIHe CO3bLIMAJIbI TIKipuOeaeri ;kanyapJapablH aKybI3
JK9He KOMIpCy aJiMacybIHbIH KOpceTKilTepiHe dcepi

Makasiazia MBIC alleTaThIHBIH IIEKTI pYKCaT eTIIreH MeJIIep/e acep eTyi Ke3inzae Takipubernik jxaHyapiaapaa
aKybI3 JKOHE KeMipcyjap alMacyblH 3epTTey HoTikenepi OepinreH. Béta vulgdris TYKpIM TyHOAlapbiH
TY3eTyaiH OH acepi 3eprrenai. JKaHyapiaapaslH LIEKTI pyKcaT €TUIreH MeJIIep IeHIeiliHIe MbIC aleTaThlH
TYTHIHY aKybI3 JKOHE KOMIpCynap alMacybIHBIH HETi3Tri OHOXMMHUSIIBIK KOPCETKIIITepiHe Tepic acep eTeTiHi
kepceriren. JXKyprizinren 3eprreynep HOTWKECIHAE KaH OMOXMMUSCHIHBIH HETi3r1 KOPCETKIIITepl MBICTHIH
Toxipuberneri kKaHyapllap/blH ar3achblHAa oCep €Ty Y3aKTHIFbIHA TiKelel Toyelli eKeHi aHBIKTAIIbl. Béta
vulgdris TYKBIMBIHBIH TYHOAQCHIHBIH CpITIHAICIHE MBICTBIH aleTaThlH EHTi3y asChIHAA TY3eTy peTiHne
KaObLIIay OH acep TyFbI3a[bl, OyJl aKybl3 MeTaboin3MiHiH (HECemHap )KOHE KPEaTHHHH) COHFBI OHIMIepi
CHHTE3IHIH TOMEHIeyiMeH KopiHeni. MbIC alleTaThlHbIH TYKbIM TYHOAIapblH TY3eTy asChlHIA dcepi aKybl3
OeH IIIMKOJIM3 CHHTE3iHIH yaepicTepin Oescenaipesai. YBITTH acep €TETiH MBICTBIH alleTaThiH KaObuiaay Oip
Me3rijijie KaHFa TIII0KO3aHbIH eJeyili IBIFapbLUIYbIH TYIbIPFaH cTpecc-haktop 6osbin TadbuIaabl, Oy GipiHii
TOITAFbl CTPECC-PEAKIMIHBIH Keaen (a3achlHBIH KepiHici 0obIT Tabbutanbel. MBIC alleTaTHIHBIH Y3aK acep
€Tyl DHEpPreTHKAIBIK KOpJapIblH CapKbUIyblHA JKOHE OaybIpfarbl TJIIOKO3aHBIH JIETIOHUPIICHYIHIH
TeMeHAeyiHe oKeleni, Oy TaxXipuOeHiH 4 alfblHaH KeiiH ToXipHOeIiK XKaHyapJIapAblH KaH IIa3MaChIH/IaFbI
TII0KO3a JICHIeHiHIH e0yip TOMEHACYIMEH CUIIATTaI/IbL.

Kinm ce30ep: MbIC amneraTsl, ayblp MeTangap, KpeaTHHHWH, HECEMHOIp, TNIOK03a, Béta vulgdris, TYKbIM
TyHOACHIL.

A E. Konkabaesa, JI.1O. Cupman, I'.M. Treikexanosa, T.H. bapanosa, P.A. Konocos

Biausinue HacTOs1 ceMsiH CBeKJbl 00bIKHOBeHHOM (Beta vulgaris)
HA NMOKa3aTeJd 0eJIKOBOIr0 M YIJIeBOAHOI0 00MeHa Y JKHBOTHBIX
B MOIOCTPOM U XPOHHY€CKOM IKCIIePUMEHTE NPH BO3ECTBUM alleTaTA MeAH

B crarhe mpeacTaBieHbl pe3yNbTaThl UCCICIOBAaHUN OCIKOBOTO M YTIICBOAHOTO OOMEHA Y KCIIEPHMEHTAb-
HBIX JKUBOTHBIX IPH BO3JCHCTBHM alleTaTa MEAW B NMPEACIbHO JOMYyCTUMBIX ao3ax mnotpedsenus (ITIT).
W3y4eHbl MOMOKUTENbHBIE 3D (HEKTH KOPPEKIIMK HACTOEM CeMsH Béta vulgdris. TlokasaHo, 4To mOTpebIcHHE
JKUBOTHBIMH anierata Meau Ha yposHe [1J[IT oka3piBaeT oTpuiaresbHOe BO3ACHCTBUE HA OCHOBHBIC OHOXH-
MHYECKHE MOoKa3aTesu OEIKOBOro M YriIeBoAHOro oOMeHa. B pe3ynbrare mpoBeJeHHBIX HCCIeI0BaHUN ObLIO
00HapYKEHO, YTO OCHOBHBIC IMOKA3aTeIM OMOXUMHUH KPOBU HMEIOT MPSIMYI0 3aBUCHMOCTH OT JUTUTEIBHOCTH
BO3JICHCTBHUS MEM HA OPTaHU3M IIOJIOTBITHBIX )KHBOTHEIX. [IpreM pacTBopa U3 HacTOst ceMsiH Béta vulgaris B
KayecTBE KOPPEKIIMU Ha ()OHE BBEICHUS alleTaTa MEIU BBI3BIBACT MOJIOKHUTEIBHBIN PPEKT, 4TO MPOSIBIAETCS
CHIDKCHHEM CHHTE3a KOHEYHBIX MPOJIYKTOB MeTabonmm3Ma OelIKoB (MOUEBHHBI U KpeaTHHHHA). BosneiicTBie
arieraTa Meau Ha (OoHEe KOPPEKLUH HACTOEM CEMSH aKTUBH3HPYET MPOLECChl CUHTE3a OEJIKOB U IJIMKOJIU3a.
[To-BunuMoMy, IpueM arieTaTa MEIH, BbI3bIBasi TOKCHUECKOE BO3/ACHCTBHUE, SIBISETCS OJHOBPEMEHHO CTpecC-
(haxTopoM, KOTOPBI BBI3BAJI 3HAUUTEIIBHBIA BBIOPOC TIFOKO3BI B KPOBb, UTO SIBJSIETCS MPOSIBICHHEM OCTPOi
(a3l cTpecc-peakuuy B mepBoi rpymme. JIuTenbHoe jKe BO3ISHCTBUE aleTaTta MM IPUBOJUT K UCTOLIe-
HHUIO SHEPreTHUYECKUX 3alacoB U CHIDKEHUIO JCTIOHMPOBAHMS TJIIOKO3bl B IIEYEHH, YTO IPOSBISETCS 3HAUU-
TEJIbHBIM CHIDKEHHUEM YPOBHS IUIIOKO3BI B IUIa3M€ KPOBU JKCIEPUMEHTAJIBHBIX KHUBOTHBIX yepe3 4 mecsua
9KCIIEPUMEHTA.

Kniouesvie cnosa: aneratr Meau, TsHKEIbIE METAIUIbI, KPEaTHHUH, MOYEBUHA, TIIIOK03a, Béta vulgdris, HacToi
CEMSIH.
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Introduction of moisture-holding polymer «Aquasorb»
during landing wood-shrubby and fruit plants in the arid conditions of Kazakhstan

The increasing deficiency of water resources in arid conditions of Kazakhstan forces to find the new direc-
tions of use of water-conservation technologies. One of perspective alternative technologies is use of water-
absorbing synthetic polymers. In article norms and ways of introduction of water absorbent «Aquasorby» dur-
ing landing wood and shrubby fruit plants in droughty territories of the Republic of Kazakhstan are consid-
ered. The aim of method consists in definition of an optimum way of absorbent during landing wood cultures
for more effective use of useful properties of this preparation. Field and laboratory researches on light brown
loamy soils for this purpose are conducted. As the results of experiences use of the combined method, when
on a bottom of a landing hole saturated water polymer is brought is recommended, and the volume of the tak-
en-out soil is added the dry preparation saturated later with water before formation of gel particles. For the
tree species landed with the soil it is recommended to do punctures in the created earth lump in which dry
polymer at addition of saturated absorbent is fallen asleep for a bottom of a landing hole. This way simplifies
entering of polymer into a soil substratum during landing wood cultures and allows distributing evenly in a
radical zone of plants.

Keywords: hydro gel, soil, moisture, wood and shrubby cultures, fruit plants.

Introduction

At constant deficiency of an atmospheric precipitation in the arid zones of Kazakhstan measures for
providing plants and soils with moisture are necessary. For this purpose along with classical methods as for-
est plantations, watering drop and on furrows agronomists use hydro gels as an alternative to the existing
water-conservation technologies. In recent years for these purposes beaded poly acryl amid hydro gels are
tested.

Strongly bulking up polymeric hydro gels (PHG) represent a class of materials which are used in crop
production for improvement of water physical properties of the soil. After watering they accumulate a large
amount of water and gradually give it to plants. Polymeric hydro gels are porous, well bulking up, but not
dissolved in water materials. Content of water in equilibrium bulked-up hydro gels changes in the wide range
from 10 to 95 % and more. The main part of the liquid absorbed by hydro gel (up to 90 %) fills the free pore
space occupying the main volume of a sample [1-4].

Present days a number of foreign and domestic-owned firms produce the gels of various modifications
known under trademarks Aquasorb (France), Stocksorb (Germany), Hydrosorb (USA), Sonvet (Japan),
AqualLife, Akrilex P-150 (Russia) and others.

Materials and methodology

For experiences is chosen the preparation Aquasorb which has the high water occluding ability and can
be used for improvement of providing plants with necessary amount of moisture. Its feature consists that un-
der the influence of granule water quickly bulk up, holding at the same time in hundreds of times bigger, in
relation to the weight, an amount of water and nutritious elements which are contained in its. Hydro gel by
structure of the chemical bonds is capable to accumulate and hold moisture concerning 1:200 (1 kg of hydro
gel can absorb until 200 liters of water). Positive property of the preparation Aquasorb is that it isn't dis-
solved in water; it isn't washed away from the soil and therefore keeps the properties [5] for a long time.

The majority of works on using of PHG as a strongly bulking up polymeric gels is executed in crop
production for improvement of moisture providing plants [6—8].

The purpose of our researches with the preparation «Aquasorby is to find the most convenient and op-
timum way of entering of hydro gel into the soil during landing and determining the maximum absorbing
ability of polymeric hydro gel in laboratory and field experiments.
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Results and discussion

Our researches are conducted in three climatic zones: Almaty region, Enbekshikazakh district, settle-
ment Aktogay, JSC «Forest Nursery», Almaty region, the Balkhash district, the settlement Bakanas; «Ili bo-
tanical garden» — branch of Institute of Botany and Phytointroduction; East Kazakhstany region, Kurchum
district, village Saryolen. In these points experiments for cultivation of 10 species of decorative wood-
shrubby and fruit breeds on the area of 1 hectare in everyone are put. Experience is conducted in five vari-
ants. So, the area of 0.6 hectares is engaged in an experiment with moisture-holding Aquasorb polymer, vari-
ants I, I, III with the recommended norms of introduction preparation: 1.0 kg/m’, 1.5 kg/m’ and 2.0 kg/m’.
In variant [V is used the irrigating system of drop type of 0.20 hectares square. In variant V of 0.20 hectares
square is used watering along the furrows according to the scheme of experiences. This variant serves as
control.

Each species of wood plants: Acer tataricum L., Padus avium Mill., Tilia cordata Mill., Betula pendula
Roth., Crataegus submollis Sard., Malus hybrida sort Zavetnoe, Picea obovata Ledeb., Thuja occidentalis L.,
were presented by 21 individuals (by 7 samples in each variant). Shrubby plants, as Ribes nigrum L. sort
Zabava, Berberis vulgaris L. are presented also by 21 plants (by 7 samples in each variant).

It is known that the average annual amount of precipitation in these areas also makes low: in
Enbekshikazakh district — 273 mm, Balkhash — 200-250 mm, Kurchum — 290 mm. The sum of active
temperatures in Almaty region in above the called areas high, from 3000 °C to 3500 °C, in Kurchum —
2800 °C.

For definition of the most convenient way of introduction of hydro gel at planting of trees and bushes
reconnoitering experiment has been put in two ways. The first way was to addict hydro gel to the dry soil of
0.027 m® which is provided for landing of bushes and in advance took out from a hole. In this hole is brought
saturated preparation hydro gel 1:200. Its preparation is executed according to the recommendations of the
producer, receiving saturated hydro gel (135 g on 27 liters of water). At the same time there was instantly a
full wetting of the soil to formation of soil conglomerates (Fig. 1).

Figure 1. Formation of soil conglomerates at addition of saturated gel «Aquasorb»

Soil mix has taken a form of liquid dirt which is hardly shaken from a shovel. The second method is
used the careful hashing of the soil of the same volume and dry granules by weight in 135 g received from
calculation at norm — 1.5 kg/m’ (in the second option) and at consumption of water when watering on one
plant of 27 liters. It was received more homogeneous mass, without soil conglomerates. At the first and se-
cond ways identical increase in volume of soil mix up to 25-30 % was observed. The second way is most
convenient for landing of trees and bushes.

The made experiment has allowed us to recommend a combined method of introduction of hydro gel:
under trees on a bottom of a landing hole is sating inflated absorbent, these are 25 g of dry preparation in
5 liters of water which mixes up with the soil. Excess water flows down in the lower layers (Fig. 2).
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Figure 2. The inflated absorbent for introduction on a bottom of a landing hole

From the recommended norms on introduction of hydro gel for trees in the first variant — 1 kg/m’, in
the second variant — 1.5 kg/m’ and the third variant — 2.0 kg/m’. With assessment of the taken-out volume
of the soil of 0.125 m” (at the sizes of a landing hole 0.5x0.5x0.5 m) have received the corresponding values,
in the first variant — 125 g, in the second variant — 188 g, in the third variant — 250 g (Table 1).

Table 1

Combinative introduction of moisture-holding Aquasorb polymer under trees and bushes

Variant, doze of | Norm of introduc-| Norm of introduc- | Norm of introduc-
introduction of | tion of hydro gel | tion of hydro gel on | tion of hydro gel in
Breed, species hydro gel, kg/m*> | per one plant, | a bottom of landing | zone of root sys-
gram hole, gram — litter | tem’s spreading,
gram
Trees with open root system:
Acer tataricum L., Padus avium Mill., Tilia =1 125 25—3 100
. . m—1.5 188 25—35 163
cordata Mill., Crataegus submollis Sard., I — 2 250 255 275
Malus hybrida, sort Zavetnoe
Trees with closed root system: I—1 125 25—5 100
Picea obovata Ledeb., Thuja occidentalis L., I—1.5 188 25—5 163
Betula pendula Roth. 1m—2 250 25—5 225
Bushes with open root system: I—1 90 12.5—2.5 71.5
Ribes nigrum L. sort ‘Zabava’, nm—15s 135 125—2.5 122.5
Berberis vulgaris L. 11 —2 180 12.5—2.5 167.5

Under Picea obovata in each variant on a bottom of a landing hole brought saturated Aquasorb — 25 g
in 5 liters of water and in punctures from 8 to 12 pieces with a diameter of 1 cm, in a dry form in the first
variant by 12.5-8.3 g depending on quantity of punctures, in the second variant by 20.3—13.6 g accordingly;
in the third variant by 28.1-18.7 g respectively.

Considering that landing holes for bushes are provided the smaller sizes 0.3x0.3x0.3 m (volume of the
taken-out soil of 0.027 m®), we recommend for a bottom of a landing hole to bring — 2.5 liters of saturated
hydro gel. Its preparation required 12.5 g of dry preparation. Also from the recommended norms of introduc-
tion of hydro gel the first variant — 1 kg/m’, the second variant — 1.5 kg/m’ and the third variant —
2.0 kg/m’ has received amount of hydro gel on one plant; in the first variant it is brought — 90 g, in the se-
cond variant — 135 g, in the third variant — the 180 g. Hydro gel is brought locally in landing holes by a
combined method. The amount of polymer is added to the soil according to calculations before filling of its
saplings. Hashing of layers «gel — soil» is made carefully.
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For specification of consumption rates of water during watering depending on the maximum keeping of
water at preparation saturated moisture-holding polymer Aquasorb are conducted laboratory trials. In the
cylinder with a capacity of 1000 ml is filled up 5 g of preparation and added gradually spring water by
50 ml — 12 times, generally 600 ml. Saturation continued within 3 hours, volume has increased to 1 liter.
Then further changes in volume weren't observed. Therefore, the absorbing ability of hydro gel was 1:120
(according to technical requirements 1:200). From here it is possible to draw a conclusion on reduction of
water during receiving the hydrated preparation for 35-40 % (Table 2). For comparison data on the recom-
mendations of the producer are provided.

Table 2

Water consumption rate during landing wood-shrubby and fruit plants with water-absorbing ability
according to technical requirements 1:200 and to calculations 1:120, depending on variants

Variant, Norm of
. . . Water- Water-
norm of in- | introduction . Expense of . Expense of
. . absorbing absorbing
Sort, species troduction of| of hydro gel - waters per 1 " waters per 1
ability per . ability per .
Aquasorb, per one plant, liter plant, liter
3 Igram lgram
kg/m plant, gram
Trees: Acer tataricum L., Padus
avium Mill., Tilia clordata Mill., I—1 125 200 5.0 120 15.0
Crataegus submollis Sard., Betula
\pendula Roth., Malus hybrida, sort M—1.5 188 200 37.6 120 225
«Zavetnoey, Thuja occidentalis L., =2 250 200 500 120 30.0
Picea obovata Ledeb.
s . I—1 90 200 18.0 120 10.8
E;ZEZSA f’%es e o sor 1.5 135 200 27.0 120 16.2
vy, Derberns vigarts - m—2 180 200 36.0 120 21.6

The conducted experiments have shown that the humidity in the soil hydro gel system doesn't change
(remains) during 8—10 days. Physical evaporation took place in both experiences equally.

Conclusion

Data of experiences show that introduction of hydro gel during landing plants by the offered combined
method is most optimum as there is a uniform distribution of granules in a soil substratum that excludes a
possibility of emergence of sites with the high or low content of hydro gel. Also the labor productivity in-
creases.

The scientific work is conducted according to scientific and technical program Ne BR 05236444 «The
testing of innovative technology for development of gardening in the arid regions of Kazakhstany.
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T.A. Boosuna, A.A. Bunokypos, O.A. Jlaryc, E.A. McakoBa

Ka3zakcTaHHBIH apuATI 2KaFIalbIHAA aFalI-0yTa jKJHe KeMiC 6CiMIiKTepiH
OTBLIPFBI3Y Ke3iHae «Aquasorby» bLIFaJl YCTAWTHIH NOJUMEPIH eHri3y

KasakcTaHHBIH KypFak ayJaHIapbIHAAFbI ©CIIl KeJle )KaTKaH Cy PeCypCTapbIHbIH TalllbUIBIFI CY YHEMACHTIH
TEXHOJIOTHMSUIAPAbl  KOJJIAHYABIH JKaHa OaFbITTapblH  i3geyre wurepMmeneiini. bonamakra Oanama
TEXHOJIOTHsUIApABIH Oipi OOJIBIN Cy MKYTKBILI CHHTETHKAJBIK HOJUMEpIIepal Koanany ecenreneai. Makanazia
KazakcTaHHBIH KypFak aylaHIapbIHIArbl arallTh-OyTaibl )KOHE KEMICTI eCIMAIKTepHi OTBHIPFBI3Y Ke3iHpe
«Aquasorb» cymbl aOcopOeHTIHIH HOpPMAackl MEH €HTi3y omicTepi KapacTBIPBULABL. 3epTTeyAiH MoHi
TIpenapaTThly Maiifansl KacHeTTepiH THWIMAI NaiijanaHy YIIH, arall eciMAIKTepIi OTBIPFEI3Y Ke3iHpe
aOCopOeHTTI €H OHTAIIBI JKepTUIKTI eHri3y oicTepiH aHbIKTAay OoibI Tabbutamsl. OCBHl MaKcaTTa amibIK
KalTaH ca3gbl TOMbIpaKTa JaNaliblK KOHE 3epTXaHajlblK 3eprreynep kyprisinmi. Toxipubenepmiy
KOPBITBIHABICHI OOMBIHIIIA apanac oiCTi KOJJaHy YChIHBUIBI, OTHIPFBI3Y IIYHKBIPbIHA KaHBIKKaH, aJl CYBIPBII
QIBIHFAH JKEpIiH KeJeMiHe Kyprak, KeWiH CyMeH KaHBIKKaH Tenlb Topi3ai Oesniuextepi maiiaa GosaTeiH
npenapartsl eHrizeni. TomblpakiieH Oipre OTHIPFBI3BUIFAH aFfalll TYKbIMApblHA KalbIITACKAH IKep
KeCEeKTepiHJe TEeCIKTep jkacay YCBHIHBUIABI, OJI TECIKTEpre OTBIPFBI3Y IIYHKBIPBIHA KAHBIKKAH a0COpOEHTTI
KOCY Ke3iHJle KypFaK IoJmMep keMminai. by oxic aramTsl TyKeIMaapabl OTBIPFBI3Y Ke3iHAE JKep cyOcTpaThHa
TIOJIMMEpIi eHTi3yl KEHUIIeTe Al )KoHe OHbI OCIMIIKTIH TaMbIp aiiMarblHIa OipKeJKi ylecTipyre MyMKIHIIK
Oepeni.

Kinm ce30ep: ruaporens, TOMBIPAK, bUIFAJ, aFall-OyTalibl ©CIMIiK TYKBIMBIH, )KEMiC, KOJIIaHY, IalaliblK KoHEe
3epTXaHaIIBIK 3epTTeYIIep.

T.A. BnoBuna, A.A. Bunokypos, O.A. Jlaryc, E.A. UcakoBa

BHeceHue Biaroyaep:kuBamwiinero nojaumepa «Aquasorb»
NpH NOCajKe IPEeBEeCHO-KYCTAPHUKOBBIX U IUIOA0OBBIX PacTeHU
B apuaHbIX yciaoBusix Kazaxcrana

Bospacratomuii 1euuINT BOJHBIX PEeCypcoB B apHIHBIX yclIoBHsAX Ka3axcraHa BbIHYXIAeT UCKaTh HOBbIC
HaIpaBJICHUs] UCTIOIb30BAHMS BOJOCOEPETAOIINX TEXHONOTHI. ABTOPBI OTMEYAIOT, YTO OAHOM M3 IepCreK-
TUBHBIX aJIbTEPHATHBHBIX TEXHOJIOTHH SIBISETCS MPUMEHEHUE BOIOMOTIIOMIAIOIINX CHHTETHYECKUX MOTUMe-
poB. B craThe paccMOTpeHBI HOPMBI M CIIOCOOBI BHECEHHSI BOJHOTO abcopOeHTa Mapku «Aquasorb» mpu mo-
CaJiKe JPEBECHO-KYCTApPHUKOBBIX M IUIOMOBHIX PACTEHMII Ha 3aCyIUIMBBIX TeppuTopusx Pecrybmmkn Kazax-
crad. CyTb 3aKiIoyaeTcsi B ONpeelIeHHH ONTHMAJIBLHOIO CHOCO0a JIOKaJbHOTO BHECEHMH abcopOeHTa Ipu
TI0CaJIKe JIPEBECHBIX KyJIbTYp I Oonee S (GEeKTUBHOTO UCIIOIb30BAHMS MTOJE3HBIX CBOMCTB Ipenapara. J{is
9TOTO OBUTH HPOBEACHHI MOJIEBBIC M JTA0OPATOPHBIC HCCIEIOBAHUS Ha CBETIO-KAIITAHOBBIX CYTITMHHCTHIX
noysax. [Io uTOraM ONBITOB PEKOMEHIOBAHO HCIIOIB30BaHHE KOMOMHHPOBAHHOIO CIIoco0a, KOrja Ha JTHO
M0CaI0YHOH SIMBI BHOCUTCS HACHIIIEHHBIH BOIHBII MOJMUMEp, a2 B 00bEM BBIHYTOH HOYBBI J00ABISETCSA CYyXOi
npenapart, HachllaeMblil MO3[HEE BOJOH 10 00pa3oBaHHs TeneoOpa3HBIX 4acTuIl. [ OpeBeCHBIX MOpPOT,
BBICAKMBAEMBIX C [IOYBOH, PEKOMEHYeTCs 1eNIaTh IPOKOJIbl B COOPMHPOBAHHBIA KOM 3€MIIH, B KOTOPBIH 3a-
CBIMIAETCSI CYXOW MOJMMEp NpHU 100aBIEHUM HACBHIIEHHOro abcopOeHTa Ha JHO MOCaJO4YHOH MBIl JlaHHBIH
croco0 yrpomaeT BHECCHUE ITOJIMMepa B IIOYBSHHBIH CyOCTpaT IpH MOCaJKe APEBECHBIX KYJIBTYp H II03BO-
J5IeT PAaBHOMEPHO PACIPEeNIUTh €ro B IPUKOPHEBOI 30HE PACTCHUIA.

Kniouesvie cnosa: TUApOreb, Io4Ba, Bjlara, Jp€BECHO-KYCTaApHUKOBBLIC IOPOALIL, INIOAOBBIC PAaCTCHUS, I1OJIC-
BBIC U na60paT0prIe HUCCIICAOBAHMSA.
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The study of self-treatment capacity of water bodies
by annual average indices in Akmola region

The present article considered a question about the self-treatment capacity of lakes, rivers and reservoirs in
Akmola region based on oxygen indices. Furthermore, this study shows the influence of individual hydro-
chemical indicators (sulfates, chlorides, magnesium, ammonium salt, nitrogen nitrite, fluorides, common iron,
zinc, manganese, copper) on self-treatment capacity of water bodies. The self-treatment capacity of reservoirs
in Akmola region was assessed based on oxygen parameters such as the amount of dissolved oxygen in water
and the biological oxygen demand (BODs). Rivers and lakes were divided into six classes of self-treatment
ability. In addition, we studied the associatedhydro-chemical components that can have impact on the purifi-
cation potential of water in lakes and rivers. The results of research showed that the increased content of am-
monium salt, nitrogen nitrite, total iron and copper suppress the self-treatmentcapacity of water. The majority
of studied reservoirs by annual average indices have low self-treatment capacity. It was determined that the
excess of the individual hydro-chemical components and the number of exceeding components with synergis-
tic effect could have effect on the self-treatment capacity of water.

Keywords: reservoirs, self-treatment ability of reservoirs, photosynthesis, oxygen, hydrochemistry, BODs.

Introduction

The water resources of arid and steppe zones of the Republic of Kazakhstan are at high risk of extinc-
tion or degradation due to the number of climatic and anthropogenic factors. Rational use and restoration of
most water bodies is an important task of the country. In this regard, knowledge and use of mechanisms of
potential of water bodies in natural self-treatmentplay a significant role.

Most of the scientists believe that the support of balance between the photosynthetic activity of aquatic
organisms and the processes of mineralization of organic substances formed in water reservoirs is the main
mechanisms in the process of natural self-treatment of water bodies [1].

The indirect result of the photosynthetic activity of aquatic plants in water bodies can be the total oxy-
gen content in water. At the same time, the destruction of organic substances can be assessed by the biologi-
cal oxygen demand (BOD;, BODs). The total amount of oxygen in the water is formed from dissolved at-
mospheric oxygen. It also can be formed as the product of photosynthesis by phytoplankton, phytobenthos,
periphyton and macrophytes. The part of the oxygen is consumed on breath of hydrobionts and on participa-
tion in the chemical decomposition of inorganic and organic substances. Therefore, the total oxygen level in
the water is always higher than BOD;, and in some cases BODs. The ratio of these indicators can be taken as
a criterion for assessment of the self-treatment capacity in the reservoir: if the intensity of photosynthesis in
the reservoir is high, the water will be saturated with oxygen more actively, and the processes of destruction
of impurities in the water will be faster [2].

The purpose of the present study was to conduct a comparative analysis of the self-treatment ability of
the reservoirs in Akmola region based on oxygen indices and on the effect of individual hydrochemical com-
ponents.

As the objects of the study we used the mean results of hydro-chemical studies in 2017 of the following
rivers and lakes in Akmola region: Yesil river, Akbulak river, Sarybulak river, Bettibulak river, Zhabay riv-
er, Kypchakty river, Shagalaly river, Nura river, Nura-Yesil channel, Sultangeldy lake, Kopa lake, Zerendi
lake, Burabay lake, Ulken Shabakty lake, Shchuchinsk lake, Kishi Shabakty lake, Karasie lake, Sulukol lake,
Katarkol lake, Tekekol lake, Maybalyk lake and Lebyazhie lake. In total, we considered 8 rivers, 13 lakes,
one reservoir and 1 channel.

Materials and methods

We formed the indicators of the amount of dissolved oxygen (R) and BOD;s in the studied lakes. Fur-
thermore, we estimated the ratio of these indicators as characteristics of photosynthetic activity in the reser-
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voir to its destructive ability: R/BOD:. If the ratio is high, the ability of self-treatment in water bodies will be
high. But, when the ratio is low, the ability of the reservoir for self-treatment will also be low.
The lowest value of the ratio R/BODs was 2 in Maybalyk lake and the highest one was 13.3 in the

Bettibulak river [3] (Table 1, Fig. 1).

Average annual oxygen indicators of surface waters of Akmola region

Table 1

Surface waters of Amount of dissolved 3
No Akmola region oxygen (R), mg/dm’ BOD;, mg/dm R/BOD;
1 |Yesil river 11.2 1.65 6.8
2 |Akbulak river 10.03 1.89 53
3 |Sarybulak river 8.45 3.73 2.3
4 |Bettibulak river 9.65 0.73 13.3
5 |Zhabay river 8.3 2.37 3.5
6 |Kipshakty river 6.76 2.58 2.7
7 |Shagalaly river 9.3 2.07 4.5
8 |Nura river 10.88 2.33 4.7
9 |Nura-Yesil Channel 11.13 2.19 4.7
10 |Sultangeldy lake 10.49 2.26 4.7
11 |Vyacheslav reservoir 11.92 1.64 7.3
12 |Kopa lake 9.19 4.04 2.3
13 |Zerendi lake 9.83 1.63 6
14 |Burabay lake 8.46 1.1 7.7
15 |Ulken Shabakty lake 8.72 0.84 10.4
16 |Shchuchinsk lake 9.06 0.97 9.4
17 |Kishi Shabakty lake 8.29 1.00 8.3
18 |Karasie lake 6.28 1.21 5.2
19 |Sulukol lake 6.02 2.48 2.5
20 |Katarkol lake 6.03 2.82 2.2
21 |Tekekol lake 7.59 1.11 6.9
22 |Maybalyk lake 5.47 2.65 2.0
23 |Lebyazhie lake 3.44 1.47 2.3
!
Conventions
=== | Borders of Akmola region
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Figure 1. The mean annual oxygen indicators of surface waters on the map of Akmola region
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The variation number was made for the convenience of the approximation and it was divided into 6
classes (Table 2). The size of the variation class was 1.8.

Table 2
Classes of water bodies based on self-treatment ability

Class R/BODs f Ability to self-treatment
1 2-3.8 8 Very weak
11 3.9-5.7 6 Weak
11 5.8-7.6 4 Average
v 77-9.5 3 Average
)\ 9.6-114 1 Good
VI 11.5-13.3 1 High

Results and discussions

Figure 2 shows the results of the study, where we can see that based on annual indicators, the lakes with
low self-treatment capacity dominate among the other studied lakes: class I (R/BODs ratio is 2-3.8) takes
30.5 % of all reservoirs. This class of water bodies includes Sarybulak river, Zhabay river, Kypshakty river
as well as Kopa lake, Sulukol lake, Katarkol lake, Maibalyk lake and Lebyazhie lake.

Based of self-treatment capacity 26 % of the studied water bodies belongs to class II: Akbulak river,
Shagalaly river, Nura river, Nura-Yesil Channel, Sultangeldy lake and Karasie lake.

17.4 % of water bodies were referred to Class III (R/BODs of 5.8 to 7.6): Yesil river, Vyacheslav reser-
voir and Tekekol lake.

Class IV (R/BODs 77-9.5) contains 13 % of all lakes and rivers: Burabay lake, Shchuchinsk lake, Kishi
Shabakty lake.

Both class V (R/BODs9.6-11.4) with Ulken Shabakty lake and class VI (R/BODs 1.5-13.3) with
Bettybulak river contain 4.3 % of all water bodies.

Il 1l v V VI

Classes

O = N W B Oy~ 0
L

Figure 2. The numerical value for water bodies of Akmola oblast according to classes of ratio R/BODs

Table 3 provides information about the pollutants that effect on the photosynthetic activity of hydro-
phytes and depress the activity of saprobionts in the IV, V and VI classes of reservoirs with low self-
treatment capacity.

As we know, threshold limit value (TLV) in natural waters can be accessed from the point of view of
human toxicology. Nevertheless, the indicators toxic threshold of the same substances on biocenosis have
still not been applied. Usually toxic threshold is determined for each species individually. Taking into ac-
count this fact, we conditionally applied the TLV for control the excess content of certain elements [4].

It can be noted from the data above, the reservoirs with low self-treatment capacity show high content
of ammonium salt, fluorides, iron, zinc, manganese, copper in water.
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In the reservoirs of the I class the content is exceeded by 3—4 components as ammonium salt (9.2 TVL),
nitrite nitrogen (145 TVL), fluorides (5.5 TVL), zinc (540 TVL) in the Sarybulak river. In the Zhabay river
was the mean excessive concentrations of zinc (210 TVL), manganese (2270 TVL) copper (1500 TVL).
There was excess of ammonium salt (6 TVL) iron total (20 TVL), manganese (22570 TVL) in Kypshakty
river. In Kopa lake ammonium salt (2.6 TVL), iron total (13 TVL), zinc (120 TVL), manganese (760 MPC)
were exceed, while in Sulukol lake there was excess of ammonium salt (6.8 TVL), fluorides (4.4 TVL), iron
total (48 TVL). Katarkol lake demonstrated the high content of ammonium salt (5.8 TVL), fluorides
(8.8 TVL), zinc (160 TVL). The multiplicity of excess ammonium salt (7.8 TVL), fluorides (6.3 TVL) were
recorded in Maybalyk lake. There was excessive content of ammonium salt (5.6 TVL), fluorides (5.5 TVL),
iron total (49 TVL) in Lebyazhielake.

The reservoirs of the II class also showed high concentrations of the studied components, they con-
tained from 2 to 4 elements. For instance, in the Akbulak river there was the excess of TVL by 4 compo-
nents, however, this excess was relatively low in comparison with those in reservoirs of the I class: Karasie
lakehad excess of ammonium salt (29.6 TVL), fluorides (2.7 TVL). Akbulak river showed high content of
ammonium salt (6.6 TVL), nitrite nitrogen (65 MPC), fluorides (5TVL) and zinc (170 TVL). There was ex-
cess of ammonium salt (2.8 TVL), iron total (23 TVL) and manganese (3850 TVL) Shagalaly river. Nura-
Yesil channel had high content of ammonium salt (3.4 TVL) and nitrite nitrogen (65 TVL). There was excess
content of ammonium salt (2.4 TVL) and zinc (140 TVL) in Sultankeldy lake.

The average treatment capacity of III and IV class reservoirs was also accompanied by excess of TVL
on some components. For example, Vyacheslav reservoir showed a multiplicity of excess of zinc (160 TVL)
and copper (1100 TVL). In the Yesil river was excess of zinc (170 TVL) and manganese (270 TVL). Lake
Tekekol had relatively high concentration of ammonium salt (3 TVL), fluoride (13 TVL) and zinc
(120 TVL). Zerendi lake demonstrated high content fluorides (3.5 TVL), zinc (180 TVL) and manganese
(380 TVL). The content of fluoride (8.7 TVL) and manganese (270 TVL) was also high in Shchuchinsk lake.
Kishi Shabakty lake exceed the amount of ammonium salt (4 TVL), fluoride (to 18.6 TVL) and manganese
(440 TVL). There was exceed concentration of fluorides (4.2 TVL), zinc (130 TVL), manganese (420 TVL)
in Burabay lake.

The water bodies with high level of self-treatment capacity represent a comparative interest (V and VI
classes). In comparison with I and II classes, they showed less excessive concentrations of selected elements:
Ulken Shabakty lake showed the excess of fluoride (19.8 TVL) and manganese (210 TVL). There was the
excess of zinc (140 TVL) and manganese (400 TVL) in the river Bettibulak.

It should be noted that the reservoirs of V and VI classes did not show contamination on ammonium
salt, nitrogen nitrite, iron total and copper.

Bettibulak river from VI class with the highest self-treatment capacity demonstrated the excess of TVL
only for zinc and manganese. The elements are not involved in the inhibition of the photosynthetic process
and do not inhibit the activity of heterotrophic bacteria.

The observed lakes showed a low content of sulphate ions, chloride and magnesium and practically did
not exceed the TVL.Therefore, their effect on the self-treatment capacity of these reservoirs was excluded.

Thus, among the many factors which can have effect on the self-treatment capacity of water bodies we
can note the influence of high content of such chemical components as ammonium salt, nitrite nitrogen, iron
and copper. However, the concentration sulfates, chlorides, magnesium, increased zinc and manganese in the
water had no effect on the treatment capacity.

Conclusions

1. From the 23 reservoirs in Akmola region 60.8 % of rivers and lakes (I-II classes) have a weak self-
treatment capacity. The average (satisfactory) self-treatment capacity wasin 30.4 % of reservoirs (III-IV
classes); good self-treatment capacity was in 8.6 % of reservoirs (V—VI classes).

2. The excess content of individual hydro-chemical components and the amount of exceeded compo-
nents with synergistic effect can influence on the self-treatment capacity of surface waters.

3. The increased content of ammonium salt, nitrite nitrogen, iron and copper can lead to the inhibition
of the self-treatment capacity of reservoirs.

4. Sulphates, chlorides, magnesium, increased content of zinc and manganese do not have particular in-
fluence on self-treatment capacity of water.
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Oprama KpUIIBIK KepceTKiTep 00HbIHIIA AKMO0JIa 00JIBICHIHAAFbI
cy o0beKTijIepiHiH 63iH-03i Ta3apTy KalijeTiH 3epTTey
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TY3/1bl aMMOHHM, HUTPHUTTI a30T, JKaJIIIbl TEMIp, MBICTBIH JKOFapFbl KOJIEMiH aTayra Gonaasl. AKMOIa OOJIBICHI
Cy KoiMasapbIHbIH ©3iH-031 Ta3apTy KabineTrine Oara OepiireH: Cyaa epiTiireH OTTeri KejeMi )KoHe OoTTerire
ouonorusuibik Tanan (BITKs) nHerizinme. ©3eH, KOJJICH albIHFaH HOTIKENEp ©3iH-031 Ta3apTy KabineriH 6
CHIHBIIT OOMBIHIIA pEeTTeyre MYMKIHIOIK Oepxi, COHIal-ak onapiblH HeriziHae rpapuK TYPFBI3BUIIBL.
ABTOpIapMeH aynblH ©3iH-031 Ta3apTy oJieyeTiHe KeiOip THIPOXMMHSIBIK KOMIIOHEHTTEpPAiH, COHBIMEH
KaTap CHHEPTeTUKAIIBIK THIMIUIITT 6ap KOMIIOHEHTTEPIIH KO MOJIIIEPi 9cep CTETIH/AIr JoNeIACH L.

Kinm ce30ep: cy KoWMamapbl, Cy KOMMalapbHBIH ©3IHAIK TazalaHy KabOineri, (OTOCHHTE3, OTTeri,
ruapoxumust, ObKs.

H.C. MawmsiToBa, JI.X. AkbaeBa, A.)K. Kymabekosa, E.A. Tynerenos, b.H. Aybakuposa

N3yyeHune caM004HUCTUTEIbHOM CIIOCOOHOCTH BOJI0EMOB
AKMOJIMHCKOH 00/1aCTH 10 CPeIHEr010BbIM MOKA3aTeasIM

B cTathe paccMOTpeHbI CaMOOYHINAIONIAs CIOCOOHOCTh 03€p, PEK U BOJOXPAHUIMIL AKMOJIUHCKON 00JIacTH
0 TIOKa3aTelsiM KUCIOPO/a, a TAKKE BIMSHHUE OTAENbHBIX THAPOXUMHYECKHX MOKa3aTeNel, TakKuX Kak Cylb-
(atbl, XJIOpUABI, MarHuii, aMMOHHUIT COJICBOH, a30T HUTPHUTHEIH, (PTOPUABI, XKene30 obliee, IUHK, MapraHell,
MeIb, Ha  CaMOOYMINAIONIyI0  crmocoOHOocTh.  Cpemut  XMMHYECKHX  ()aKTOpPOB,  YIHETAIOIINX
CaMOOYHCTHTEIBHYIO CIIOCOOHOCTH BOJZOEMOB, MOXKHO OTMETHTH IOBBIIICHHOE COAEPXKAHUE aMMOHHS COJe-
BOTO, a30Ta HUTPUTHOTO, )KeJie3a 00IIero, Meau. ABTOpaMHU JaHa OIEHKa CaMOOYMINAIONMIEH CIOCOOHOCTH
BOJIOEMOB AKMOJIMHCKON 0OJaCTH Ha OCHOBAHMM KHCIIOPOJHBIX MOKa3aTeseil: KONUUECTBO PACTBOPEHHOIO
KUCIIOpOJa B BOJIE M OHOJIOrnuecKas MOTpeOHOCTh Kucnopoaa. Ha ocHoBaHMM MONTydeHHBIX PE3yNbTaToOB pe-
KU 1 03epa ObIIM paclpeaeNeHsl Mo MIECTH KJIAcCaM CaMOOYHINAIONIEN CIOCOOHOCTH, a TaKKe MOCTPOEH Ipa-
(UK, U3 KOTOPOTO BHJIHO, YTO CPEAH M3Yy4YEHHBIX BOJOCMOB IO OOIIETOJOBBIM IOKA3aTENsIM MPeodIafatoT
03epa ¢ HU3KOH caMOO4HINAromeil CIOCOOHOCTHI0. Y CTaHOBIICHO, YTO HA CAMOOYHMCTHTEIBHBIN ITOTEHIIUAT
BOJ] MOJKET BIIMATH KaK MPEBHIIICHUE COAEPKAHUS OTACIBHBIX THIPOXUMUIECKHX KOMIIOHEHTOB, TaK M KOJIH-
YEeCTBO IPEBBIIAEMBIX KOMIIOHEHTOB, KOTOPBIE MOTYT MMETh cuHepreruueckuii adekr. Hapsmy ¢ atum
H3yYajd, KaKhe U3 COIyTCTBYIONMIMX THMIPOXMMHYECKIX KOMIOHEHTOB OKA3bIBAIOT BIIMSHHE HA OUHCTHTEIb-
HBIH OTEHLMAT BOJBI B 03€PaxX U PeKax.

Kniouesvie cnosa: BOIOEMBI, CaMOOYHIIAOIIAS CIIOCOOHOCTh BOZOEMOB, (hOTOCHHTE3, KUCIOPO, THIPOXHU-
mus, BIIKs.
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HUccienoBanue qpeBecHbIX pacTeHuil bopangaickux rop B npeaesax
Coipaapbsa—TypKecTaHCKOI0 perioHAJIbHOIO0 IPUPOAHOTIO MAPKA

B crarbe nmpezcTaBieHbl pe3ysIbTaThl H3YUCHNUS U BBISIBICHHUS MECTOOOMTaHUH PEJKUX W UCUE3AIOIINX BHIOB
pacTeHUil JuIs pa3pabOTKH PEKOMEHJAMY 0 COXPAaHCHUIO MOMyJsiiuii pacteHuit B mpexenax Celppapbsi-
TypKecTaHCKOTo perMoHaIbHOTO IIPUPOAHOro Hapka. McciesoBaHue U OLEHKa IEKOPATHBHBIX U PEAKUX pac-
TEHHH MO3BOJIAT Pa3paboTaTh CHCTEMY KaJacTpa MOMYIALNi JEKOPATUBHBIX M PEIKUX PACTEHUH H yTOYHHUTD
UX BUJIOBOI COCTaB HA UCCIIETyeMOI TEPPUTOPHH, OLICHUTD CTEIICHb Yrpo3bl HX HCYE3HOBEHHMS. B pesynbraTe
(uropuctrdeckoro usydeHus aeHapodaops! Teppuropun Ceipaapbs-TypKecTaHCKOrO TOCYapCTBEHHOTO pe-
THOHAJIIBHOTO IPHPOAHOTO Iapka BeIBICHO 46 BumoB. Tpexiernne HaGmioxenmst (2015-2018) mamm Bo3-
MOXHOCTH ITPOM3BECTH KOMIDUIEKCHYIO OIIEHKY AEeKOPATHBHBIX NIPU3HAKOB pacTeHHU B mpupoje. Brrsieno §
BHJIOB C HMU3KUMH JICKOPAaTUBHBIMH KadecTBaMu (Amygdalus spinosissima, Cerasus mahaleb, Hulthemia
persica, Pyrus regelii, Rosabeggeriana, R. fedtschenkoana, R. kokanica, R. platyacantha); 11 manonexopa-
TUBHBIX BHIOB (Ephedra equisetina, E. intermedia, Astragalus ugamicus ssp. karataviensis, Calophaca
tianschanica, Atraphaxis frutescens, A. karataviensis, A. spinosa, Cerasus tianschanica, Cotoneaster
allochroa, C. karatavica, Salix niedzwieckii); 12 cpennenexopatuBHbix BUIOB (Lepidolopha filifolia, L.
komarowii, Halimodendron halodendron, Morus alba, Atraphaxis virgata, Rhamnus cathartica, Armeniaca
vulgaria, Cerasus erythrocarpa, Malus sieversii, Spiraea hypericifolia, S. pilosa, Vitis vinifera); 6 nexopa-
TUBHBIX BUNIOB (Acer semenovii, Pistaciavera, Celtiscaucasica, Atraphaxis pyrifolia, Sorbus persica,
Amygdalus petunnikowii) u 10 BbICOKO#EKOpPaTHBHBIX BUNOB (Lonicera nummularifolia, Lonicera
tianschanica, Juniperus seravschanica, Elaeagnus angustifolia, Fraxinus sogdiana, C. pontica, Crataegus
turkestanica, Spiraeanthus schrenkianus, Salix alba, Tamarix ramosissima).

Kniouesvie cnosa: Creipaapbs-TypKecTaHCKUI TOCYNapCTBEHHBIH PErHOHAJIBHBIA MPUPOAHBIA MapK, ACHI-
podiopa, pactenus, buopasHoobpasue, OleHKa AeKOPaTHBHOCTH, IPYIIIbI, BUABI.

Bseoenue

[Ipornecc aHTPOMOreHHBIX BO3ACUCTBHUH HA OKPYKAIOIIYIO CPEy YacTO CONMPOBOXKIACTCS BEIMHUPAHUEM
M o0IMM O0eTHEHHEM PsiJia BUJIOB PACTEHUH, COKPAIICHUEM TeHETHYECKOTO Pa3HOO0pa3usi HEKOTOPHIX BH-
noB. B maHHO# cuTyanuu B LEsIX COXpaHEHUS WX OMOpa3HOOoOpasus Mepes] HaMH CTOMT 3ajada HeoOXoIu-
MOCTH HCCJIC/IOBAaHHS M OIICHKH PUCKA MCYE3HOBEHUS JICKOPATUBHBIX W PEIKHX PACTCHHM, TaK KaK OHH sIB-
JSIOTCS HanOoJee ySI3BUMOM 4acThio Guiopsl. [TTy0okoe M3ydeHue uX SKOJIOTHH OUOJIOTHU M €CTh OCHOBHAS
MPEIMOCHUIKA UCCIICIOBAHUS.

Pacrenus cozmaror koM(popTHYIO cpely oOuTaHus s YeiaoBeka. VICXOMHBIM MaTepuanoM JJis o3elie-
HEHHS SIBJIETCSl pa3HooOpa3ue MpUpOAHOH (BIopbl. ACCOPTUMEHT JICKOPATHBHBIX PACTCHUH JUIS 03eJICHEHUS
ropojioB 1 mnocenkoB FOxHoro KazaxcTaHa NMOCTOSHHO TOTONHSIETCS HOBBIMH BHJAaMH JPEBECHBIX pacTe-
Huti [1].

Pa3HOBHIHOCTD M JEKOPATHBHOCTh PACTEHUH 3aBUCSIT OT OMOJIOTMH BHA, CE30HHOCTH, BO3pacTa pac-
TeHui. [IpakTHYecKu HEBO3MOXKHO OIICHUTH JICKOPATUBHOCTH 110 OJHOMY WJIHM JIByM NpH3HaKaMm. [loatomy
JUTSL OTICHKH JIEKOPATUBHOCTH JIPEBECHBIX BHJIOB HCITOJB3YIOT HECKOJIBKO JIEKOPATUBHBIX MMPU3HAKOB [2, 3].

Lenbto uccnenoBanus OblIa MpeIBapuUTeNbHAs OIEHKA JIEKOPATHBHOCTH JIEPEBhEB U KYCTAPHHUKOB TEp-
PHUTOPHUH MIPUPOIHOTO MApKa C UCIOIb30BAaHIEM KOMIUIEKCHOTO TIOAX 0.

Mamepuanvt u MmemoOowbl ucciedosanuii

Jlyis mpoBeieHNsI HCCeIOBaHHA HCTIONh30BAIMCH MaTepHallbHO-TeXHUYeckue 0a3bl FOxHo-Kazaxcran-
CKOTO TOCYIapCTBEHHOTO yHHBepcuteTa uUM. M.AyezoBa u Chipaapbsa-TypKecTaHCKOTO PEerHOHAIBHOTO
npupoHoro napka. B FOKI'Y umeercs pa3sutas HaydyHO-TeXHUYECKast 0a3a, peCypCHBIC IICHTPBI, OCHAIICH-
HBbIC KOMITBIOTEPHBIMH TEXHOJIOTHSIMH TTOCIICAHETO ITOKOJICHUS, a Tak:Ke JJadopaTopHOe 000py/IOBaHKE, CO-
BpEMEHHasi OPIrTeXHHUKA U OoJiee 2 MITH JTUTEPATYPHBIX U AJIEKTPOHHBIX PECYPCOB, a TAKXKe HAYUYHBIH mepco-
HaJI, HeOOXOIUMBIH JUTSI IPOBEJICHHS JAHHBIX UCCIIEIOBAHUH.
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WccnepoBaHve apeBecHbIX pacTeHnn bopanganckux rop ...

I'panutest u Teppuropus Ceipaapbs-1ypKecTaHCKOTO PErHOHAILHOTO MIPUPOTHOTO MapKa MpeICTaBlIeHa
Tpemsl GpuIInaiaMi 1 MaJOYHCICHHBIMHU KJIaCTEPHBIMH y4acTkamu Typkectanckoro, CelpnapbuHCKOTO U bo-
panmaiickoro Qprmanos.

1. Tepputopuss Typkectanckoro ¢uiuana cocrasiser 23822,498 rexrapa. Ha manHO#i Tepputopun
PacToI0XKEHO MHOXKECTBO MEJIKUX KIIACTEPHBIX YYACTKOB BAOJIb MONMBI peku Coipaapeu. Jta llpuceipaaps-
WHCKas MMPOBHHIINS MMPOTSHKEHHOCTHIO C CEBEPO-3amia/ia Ha FOr0-BOCTOK OKOJIO 75 KM, MAaKCHMANbHOH MIHAPH-
HOU nmycThIHHOU 30HKI FOxHOTO 1 FOro-3anannoro Kazaxcrana okoso AeBsITH KUIOMETPOB.

2. ColpnapbuHCKHI ¢uman chopMupoBaH mo Oeperam pexu CwIpiapbd, B HKHEM TCUCHUH TOWMBI
peku ApwICh, TIomananio 59 Teic. TekTapoB. CeBepHas TeppUTOpUHN rIHaia HaunHaeTcs depe3 peky Chip-
napeio y Kokcapaiickoro MocTa, 10’KHasl TpaHHIa (GuiIuana TpaHIIUT ¢ 3eMIIIME YapIapuHCKOTO yIIpaBJie-
HUS 10 OXpaHe >KUBOTHBIX U JiecoB. [IpoTsskEHHOCTH TeppuTOpHH BAONIL pekd Chlpaapbu HeOOodbIIas —
okoio 140 xkumoMeTpoB, BIOJIb peKd ApbIch — okojio 60 kmroMeTpoB. OpraHu30BaHa JaHHAS TEPPUTOPHS
M3 3eMellb JiecHoro (doHma. Ha Teppuropun 3apeructprupoBansl 282 BHUIA BRICIIAX PacTeHUA U 261 BuU T1e-
PEJIETHBIX IITHII,

3. bopanpaiickuii ¢puinan HaXoAWTCS Ha ceBepHOH rpanuie xpedra bopangaiitay u cocTaBisieT OKoJo
36 TBIC. TeKkTapoB. Opranm3oBaH u3 TPEX KIACTEPHBIX YYACTKOB: bopammaiickuii, CyHTHHCKHHA U ByryHb-
ckuil. @unuan uMeeT XOpOoLIrue MPUPOTHBIE YCIOBHS MO BCEM MOKa3aTelsiM, 00raTylo U HacCHIIEHHYIO (hio-
py u dayny. B nmenom cocraB ¢pnopsl HacuuThIBaeT npuMepHo 673 Buaa, U3 HUX Oonee 40 BUAOB pacTeHUI
3aHeceHsl B KpacuHyto kaury Kazaxcrana. Ha teppuropun mapka HacuuThiBaeTcs 46 BHIOB MIEKOTHTAIOIINX
u 75 BumoB niTuIl; 10 BUIOB NITHIT U 5 BUIOB MIICKOITUTAIONTNX 3aHeceHb! B KpacHyto kaury Kazaxcrana.

B cooterctBuu ¢ «llepeunem peaknx W HAXOISIIMXCS MOJ YIPO30H NCUE3HOBEHUS BUIOB PACTCHUH U
*kuBOTHBIX» (ITocranoBnenue IlpaButenbcTBa Pecmyonmuku Kazaxcran ot 31 okrsabps 2006 r. Ne 1034)
o0ecrieueHre YCTOWYMBOTO PAa3BUTHS M CYIIECTBOBAHHSA NEKOPATUBHBIX PEIKUX PACTCHWH, HAXOSAIIMXCS
O] yIrpO301 MCUE3HOBEHUs, HEBO3MOKHO 0€3 BBHIMOJIHEHHS HEKOTOPHIX HEMATOBaKHBIX 3a1ad. B mepByto
oyepesb 3TO — U3yUeHHE OMOIOTUYECKUX OCOOCHHOCTEH M MEXaHW3MOB JIEHCTBUS TUMUTHPYIOIHX (aKTo-
POB AEKOPATHBHBIX PEAKUX BHUIOB, MHBEHTAPU3AIMI U COCTAaBIICHNE KaJacTPOB HA JaHHOW TEPPUTOPHUH, Op-
raHu3alysi MOHUTOPUHTA PaCTEHUH, pa3paboTka OHOIOTHYECKUX MPHUHILUIIOB U COBEPLUICHCTBOBAHUE MEP T10
UX COXpaHeHHIo A Oynymero nokoiaeHus. [Ipu peanusanny nocTaBieHHBIX 3a7a4 MO BBIIBICHUIO TPUYNH
PENKOCTH WIIM YTHETECHHOTO COCTOSIHUS, CIIOCOOCTBYIOIIMX OJIOKMPOBKE Pa3BUTHS, B HACTOSIIIEE BPEMsI aK-
THBHO HCIIOJIb3YIOTCSI METOIBI MOMYJISIIHOHHOW OMOJIOTHH PacTeHUH.

OneHka IEKOPaTUBHOCTH NEHIPOGIIOPHI MPOBOAMIACH Y MPOU3PACTAIONINX PACTCHUH Ha TEPPUTOPHH
Coipmapesa-TypkecTaHCKOTO TOCYAapCTBEHHOTO TpupoaHoro mapka mo meroauke O.FO. EmenbsaoBO# [3].
OcoOGeHHOCTh ATON METOIUKH 3aKII0OYAETCS B TOM, YTO YUHTHIBAIOTCS AMHAMUKA H3MEHEHUS IEKOPATHBHBIX
Ka4ecTB, IIKajia Tpajaluid MpU3HaKkoB U KoddduiuenTs! 3HaunMocTd. OIeHKa MPOBOIUTCS €KEMECSIHO 110
LIECTH KPUTEPHUSM IO MATHOATUIEHOH 11Kajie. CyMMHPOBaHHE €KEMECSUYHBIX OLICHOK CTEIIEHH JEKOPaTUBHO-
CTH JiaeT OOIIYI0 TOJOBYIO OIEHKY JIEKOPATHBHOCTH, KOTOPasi MOKET OBITh MCIIONIb30BaHA TIPU CPaBHEHUH
NEKOPATUBHOCTH Pa3HBIX BHUIOB. CTeNeHb JAEKOPATHBHOCTH OMPEIENIETCS MO CPEeIHEB3BEIICHHONW CyMMe
BCEX MPU3HAKOB 32 TOJI:

A= QI <Kn)/ 12+ ILxKp)/12+(3 TIxKg)/ 1240 Ty x< Kpa)/ 12+ 5% Kys)/ 12+ T16%Ks6)/12,

rae /], — oOmiasi AeKOpaTUBHOCTE; Y. I ¢ — TIOMeCsS9Hass CyMMa OaJlJIOB KOHKPETHOTO TPHU3HAKA 3a TOJ;
K, ¢ — ko3¢ duUIMeHT BECOMOCTH KaXKIOTO MpU3HaKa; 12 — xoau4ecTBo MecsieB B rofy. [llkana rpamanumn
MPU3HAKOB TMpeJICTaBIcHa B Tabmuie 1.

Tabnuma 1
HIxana rpagaumii NPU3HAKOB KOMIIJIEKCHOI eKOPATHBHOCTH ApeBecHbIX pacTennii mo O.10. EmenabsinoBoii [3]

n BamnpHas onenka
pH3HAK 1 o 3 e 5 K,
1 2 3 4 5 6 7
ApXUTEKTOHUKA Bechopmennas, oaHO- ®opma KpOHBI HEYETKO ®opma KpoHBI MpaBUIb-| 5
KpPOHBI 0oKasi KpoHa, CTBOJ WC- BBIpa)KEHA Hasi WU OpPUTHHAJIbHAS
KpUBJIEH, BETBU pacIpe- (kapivKoBas, IIApOBUJ-
JIeJIEHbI Xa0THYHO Hasl, IIaKy4Jast 1 T.J.)
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IIpomonxeHue Tabaui sl

1

2

4

5

6

7

JIncTesa/xBos

OpHonBeTHasT — C OJI-
HOPOJIHO-OKPAILIEHHON ¢
00eHx CTOPOH B 3eJICHbBIE
TOHA JINCTOBOM  IIja-
CTHHKOH

BepxHsis u HUXKHSAS TO-
BEPXHOCTH JINCTOBOM
IUTACTUHKH HMMEIOT pas-
JMYHYI0, HESPKO BBIpa-
JKCHHYIO OKPacKy

ﬂpKaﬂ, HCTUIIMYHAsA OK-
packa JIMCTBEB, OCCHBIO
JIUCTBA SAPKO OKpAIICHBI B
Ppa3JIMYHbIC IBETA

IlBeTku u couBeTHs

He xonTpactupytomue ¢
o0muM 1BETOBBIM  (po-
HOM KpOHBI, I[BETCHHUE
MaJIo0OHILHOE

Hespko OKpallleHHEIE, SIpko OKpallleHHbIE, pe3-
HE3HAYUTEIFHO KOHTpa- KO KOHTPAacTUPYIOIINE C
CTHpYyIOIIE C  OOImM o0mMM IBETOBBIM  (O-

LBETOBBIM (DOHOM KPOHBI,
LIBETEHHE HEOOMIBLHOE

HOM KpPOHEI,
o0uILHOE

OBCTCHUEC

[Tnompl/mumKy, HenekopatusHbie, Maio- KpacuBbie, HO HE SpKO OvueHb KpacHBbIC, HHTCH-
IIAITKOSTO/TBI 3aMeTHBIE Ha O0OmeM OKpAaIllCHHbIC, HE3HAYH- CUBHO OKpAaIlICHHEBIC
(hoHEe KpOHBI TENBHO KOHTPACTHPYIO-
e ¢ OOIIUM IIBETOBBIM
(hOHOM KPOHEI
Oxkpacka Kopa HeBbIpaszuTenpHas, Kopa Hespkux TOHOB Kopa 49uCTBIX SpKHX TO-
1 paxTypa KOpHI TPSI3HBIX OTTEHKOB (Oy- (cBeTyo-cepasi, KOpUIHE- HOB — Oeas, >xemnras,
pas, cepas, TEMHO- Basi, depHas) TJajKas, JKEJITO-OpaHxKeBast M T.1I.,
cepasi), TITyOOKO Tpemu- MEJIKO TPEIIMHOBATAS KOHTPAaCTHPYIOIIAs c
HOBaTas LBETOM JINCTHEB/XBOH
OpUTrHHAIBHOCTD Pactenuss umeroT 0ObIY- PacTeHne OpUTHHAIBHO PacTeHne OpUTHHAIBHO
HBII 110 BCEM OLICHHBae- 10 JIByM OIIEHHUBAaEMbIM mo 4-5 olleHHMBaEeMbIM
MBIM MPHU3HAKAM BUJT MpU3HAKAM TIPU3HAKAM

HpuMethue. * OIIEHKH «2» U «4» BBICTABIISTFOTCS IIpU IMIPOMEKYTOYHBIX ITOKA3aTCIIAX IPU3HAKOB.

PamxupoBanre cymMMbl 6a10B 1eKopaTHBHOCTH npoBogmiock ¢ maroM 3(HCPys) = 6,8 6amna. Takum
00pa3om, chOPMHPOBAHO MATH TPYNI PACTEHHH, JOCTOBEPHO Pa3IMYaAIOMIMXCA MO ACKOpAaTHBHOCTU: | —
< 21,6 Gamna (aenexopatuBHbie); II — 21,7-28,5 Gamna (MamomexopatusHbie); III — 28,6-42,2 Gamna
(cpennenexopatuBHbie); 42,3—49,1 Ganna (nekopaTUBHBIE); > 49,2 6aioB (BBICOKOJACKOPATHBHEIC).

Peszynomamet uccredosanus u ux obcysxcoenue

®rnopa Tepputopun Coipaapbsi-TypKecTaHCKOTO TOCYJapCTBEHHOTO MPHUPOJHOTO MapKa HACUUTHIBACT
6osee 700 BunoB [4, 5], U3 KOTOPBIX oneHUBaNoCh 46 BUIOB (6,6 %) (B 9TO YKCIO MBI HE BKITIOYaeM aJIBEH-
TUBHEIC BUIBI, TaKue Kak Acernegundo, Fraxinus pensilvanica n np.), otHocsmuecs k 17 cemelicTBam u 28
ponam. OreHKa JeKOPaTHBHOCTH (DIIOPHI JAHHOH TEPPUTOPHUH MPEICTaBICHA B Ta0HIIe 2.

Tabnuma 2

OueHKa 1eKOPaTUBHOCTH JIepeBbeB U KYCTAPHUKOB
Coipnapbs-TypKecTaHCKOr0 rocyapcTBeHHOT0 MPUPOAHOTO MapKa

Bunel pactenuit 1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8 9

CeM. Aceraceae
Acer semenovii Regel et Herd. 20 | 12 | 6 | 2] 4] 3 | 471 | 1V
CeM. Anacardiaceae
Pistaciavera L. 25 | 16 [15] 5 | 3] 3 [ 49 | 1v
CeM. Asteraceae
Lepidolopha filifolia Pavlov 15 6 38 | 1,3 1 5 32,1 i
Lepidolopha komarowii C.Winkl. 15 6 38 | 1,3 1 5 32,1 111
Cem. Caprifoliacea
Lonicera nummularifolia Jaub. et Spach 20 16 12 | 2,5 3 3 56 \%
Lonicera tianschanica Pojark. 20 16 12 | 2,5 3 3 56 \%
Cem. Celtidaceae
Celtis caucasica Willd. 25 106 | 3 | 2 | 1 | 1 | 426 13
Cem. Cupressaceae
Juniperus seravschanica Kom. 25 | 20 | 3 [ 6 | 3] 5 | 6 \Y
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IIpononxeHnue TadTuU Bl 2

Bunpr pactenmit 1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8 9

CemM. Elaeagnaceae
Elaeagnus angustifolia L. | 25 J 20 ] 6] 6] 4] 5 |6 | v
Cem. Ephedraceae
Ephedra equisetina Bunge 5 12 0,3 6 1 3 27,3 11
Ephedra intermedia Schrenk et C.A. Mey. 5 12 0,3 6 1 3 27,3 11
CemM. Fabaceae
Astragalus ugamicus M.Pop. ssp. karataviensis 10 12 1,2 2 1 1 27,2 II
R.Kam.
Calophacatians chanica (B.Fedtsch.) Boriss. 10 12 1,2 2 1 1 27,2 11
Halimodendron halodendron (Pall.) Voss 5 20 1,3 7 1 1 30,3 111
CeM. Moraceae
Morus alba L. | 15 [ 4 [ 3] 2137 3 ] 30 il
Cewm. Oleaceae
Fraxinus sogdiana Bunge | 25 [ 20 Jo8] 3 | 3 | 4 | 558 \Y
Cewm. Polygonaceae
Atraphaxis frutescens (L.) K. Koch 15 2 2,5 | 2,5 1 1 24 11
Atraphaxis karataviensis N. Pavl. et Lipsch. 15 2 25 | 2,5 1 1 24 11
Atraphaxis pyrifolia Lipsch. et Pavl. 25 7 38 | 1,5 1 5 43,3 v
Atraphaxis spinosa L. 15 2 2,5 | 2,5 1 1 24 11
Atraphaxis virgata (Regel) Krasn. 15 2 2,5 | 2,5 1 5 28 111
CeM. Rhamnaceae
Rhamnus cathartica L. | 15 [ 6 Jos]25] 3] 1 | 28 | 1
CeM. Rosaceae
Amygdalus petunnikowii Litv. 25 16 1,5 2 1 1 46,5 v
Amygdalus spinosissima Bunge 5 6 1,5 2 1 1 16,5 1
Armeniaca vulgaria Lam. 25 6 1,5 1,7 3 1 38,2 111
Cerasus erythrocarpa Nevski 15 6 2,5 1,5 3 2 30,0 11T
Cerasus mahaleb (L.) Mill. 5 2 0,5 | 0,5 1 1 10,0 1
Cerasus tianschanica Pojark. 15 6 2,5 1,5 3 2 30,0 11
Cotoneaster allochroa Pojark. 15 6 0,8 1,5 1 1 25,3 11
Cotoneaster karatavica Pojark. 15 6 0,8 1,5 1 1 25,3 11
Crataegus pontica C.Koch 25 20 6 4,6 3 3 61,6 \Y
Crataegus turkestanica Pojark. 25 20 6 4,6 3 3 61,6 \Y
Hulthemia persica (Michx. ex Juss.) Bornm. 5 2 2,5 | 0,5 1 1 12,0 1
Malussieversii (Ledeb.) M.Roem. 15 6 1,3 | 2,5 3 1 29,8 111
Pyrus regelii Rehd. 5 6 0,8 | 0,5 3 1 16,3 1
Rosa beggeriana Schrenk 5 6 2,5 1,0 1,0 1,0 16,5 1
Rosa fedtschenkoana Regel 5 6 2,5 1,0 1,0 1,0 16,5 1
Rosa kokanica Regel 5 6 2,5 1,0 1,0 1,0 16,5 1
Rosa platyacantha Schrenk 5 6 2,5 1,0 1,0 1,0 16,5 1
Sorbus persica Hedl. 25 5 25 | 2,5 5 3 43 v
Spiraea hypericifolia L. 25 5 2,5 | 0,3 5 3 40,8 111
Spiraea pilosa Franch. 20 2 25 |1 0,3 3 5 32,8 111
Spirae anthus schrenkianus Maxim. 25 20 25 | 2,0 3 5 57,5 A\
Cewm. Salicaceae
Salix alba L. s.1. (S. excelsa) 25 20 1,3 0 5 5 56,3 \Y
Salix niedzwieckii Goerz 15 6 1,3 0 3 3 27,3 11
Cem. Tamaricaceae
Tamarix ramosissima Ledeb. | 25 [ 20 [25] 0 | 5] 5 |5715] Vv
Cem. Vitaceae
Vitisvinifera L. | 20 [ 8 Jo3 |17l 1] 5 | 3 | 1

Ilpumeuanue. 1 — apXUTEKTypa KPOHBI; 2 — JIMCTHS/XBOS; 3 — IBETKH M COLBETHS; 4 — IUIOJBY/IINIIKN; 5 — OKpacka 1
(axTypa KOpbl; 6 — OPUTHHAIBHOCTD; / — CyMMa IOoKa3aTesel; § — 0ayul AeKOpaTUBHOCTH.
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I'pyniy HenexopaTUBHBIX BUAOB 00pa3yeT § BHIOB. DTO pacTeHUs, B MEPBYIO ouepeb, ¢ OechopMeH-
HBIMH KpPOHAMH, UCKPHUBIIEHHBIMU CTBOJIAMH, IITUIIOBATHIE WIIA CHIIBHO KoJfoure. HecMoTpst Ha TO, 9TO HEKO-
TOpPBIC BUBI BO BpeMs IIBETCHHSI UPE3BBIUANHO ACKOPATUBHEI (Amygdalus spinosissima, Hulthemia persica),
o011ast OI[CHKA JIEKOPATUBHOCTH HU3KASI.

I'pynmy ManomekopaTUBHBEIX BHAOB oOpasyior 11 Bumos. IIpexae Bcero, 3To BUABI ¢ HecHhOPpMUPOBAH-
HO¥ KpoHOU (OechopMeHHast MM 01HOOOKAs ), IUCTOBBIC IJIACTHHKHM HE UMEIOT SPKO BBIPAKCHHON OKPACKH,
IBETKH, KaK MTPABUIIO, HESIPKO OKPAIICHHBIE, HE3HAYUTEILHO KOHTPACTUPYIOIIHUE C OOIINUM IIBETOBEIM (hOHOM
KPOHBI, OPUT'HHAIBHOCTH He3HAUNTeNbHas (Ta0uI. 2).

K cpennenexkopatuBabiM BugaM (rpynma III) otHOcaTes 12 BumoB. @opMa KPOHBI Y ATHX BHAOB HEUET-
KO BBIP@)XEHA, JIUCThSI OCEHBI0O — HESIPKO OKpallleHHBbIE, c1ab0 KOHTPACTUPYIOIINE C OKPAaCKOW CTBOJA U
BeTBeil. HekoToprle BUABI Ype3BbIUAiHO JeKOpaTUBHBIE BO BpeMs uBeTeHus: (Halimodendron halodendron,
Spiraea hypericifolia, S. pilosa), HO KpoHBI ¢1a00 chOPMHUPOBAHEI, OPUTHUHATHEHOCTh MOXKHO OIEHUTH TOJIHKO
110 OJTHOMY TIpU3HAKY (Xapaktep 1BereHus). Jpyrue sunsl (Lepidolopha filifolia, L. komarowii) obmanaiot
BBICOKOW OPUTHHAIBHOCTHIO, HO TMPOUTPHIBAIOT 1O MOKA3aTEINIsIM apXUTEKTOHUKE KPOHBI, OKpacke U (hakType
KOPBI, IIBETKaM U COLIBETHUSIM.

B rpymnmy AeKkopaTHBHBIX BHIOB BXOMUT 6 BHIOB: Acer semenovii, Pistaciavera, Celtis caucasica,
Atraphaxis pyrifolia, Sorbus persica, Amygdalus petunnikowii. Bce 5TH BUABI 00J1a1aI0T XOPOIIIO BBIPAXKEH-
HOW KPOHOU M BBICOKOW CTEIIEHBIO OPUTHHAIHHOCTH IIBETOB, COIIBETHIA, KOPHI.

K BeICcOKOMEKOpaTHBHBIM BUaaM (V rpymma) oTHOCHTCS 10 BHIIOB, B TOM YHCJIE IIECTh ICPEBHEB HITH
JIPEBOBUAHBIX KycTapHUKOB (Crataegus pontica, C. turkestanica, Elaeagnus angustifolia, Fraxinus
sogdiana, Juniperus seravschanica, Salix alba) w dervipe kycrapuuka (Lonicera nummularifolia,
L. tianschanica, Spiraeanthus schrenkianus, Tamarix ramosissima). K 10CTONHCTBaM 3THUX BHJIOB OTHOCHTCSI
HE TOJBKO BBICOKAs JIEKOPATUBHOCTH BO BpEMs I[BETEHHS, HO W YETKO BBIPAKCHHBIE WM OPUTHHAIBHOU
(hOpMBI KPOHBI, SIpKasi, HETUITUYHASL OKPACKa JUCTHEB, APKO OKPAIICHHBIC IIBETKH, COI[BETHUS HITU TLTOJIBI.

OreHka JEKOPATUBHOCTH BUIOB 110 M3YYCHHBIM TPU3HAKAM SBISICTCS MPEABAPUTEIHLHON M YpEe3BhIUaii-
HO Ba)KHA JJIS JalIbHEHIIero N3y4eHus ux B KyNnbType. B pe3ynbrare HHTPOIYKITNH PACKPBIBAIOTCS CKPBITHIC
CBOWCTBA PacTeHUH, KOTOPhIC MOTYT IPe0OPa30BhIBATH PACTEHUS B JIYYIITYIO CTOPOHY. B HHTPOXYKIIMOHHOM
JKCIIEPUMEHTE B OOTaHMUYeCKUX cagax Kazaxcrana wmcmbiThiBasioch 33 Buaa, wiu 72 %, NEpeBbEB U KycTap-
HUKOB CHIpmaphsa-TypKecTaHCKOTO TOCYIapCTBEHHOTO MpHupomHoro mmapka [6]. IlomoxuTenbHas OIEHKA
MEPBUYHON HHTPOAYKINHU TOTy4YeHa sl 24 BUAOB, CPEIU KOTOPHIX OKa3aJNCh BHICOKOEKOPATUBHBIC BUIBL:
Elaeagnus angustifolia, Fraxinus sogdiana, Salix alba, Tamarix ramosissima [6], a HEKOTOpBIE HAIILIH TPHU-
MEHEHHeE ISl BOCCTAHOBJICHHUS PACTUTENILHOTO MMOKPOBa Ha OTBanax [7].

IlepcrieKTUBHBIMU 711 HHTPOAYKIIMOHHBIX MCCIEIOBAHUNA KaK JEKOPATHBHBIX BUIOB SBISIOTCS BUJBI,
KOTOpBIC HE WCHBITAaHBI B KynbType: Lonicera tianschanica, Calophaca tianschanica, Cotoneaster
karatavica, Spirae apilosa, Spirae anthus schrenkianus. Ilpesunent ctpansl H.A. HazapbaeB noanucan mo-
KyMeHT partudukarmu Kapraxenckoro nporokona o Ouonormyeckoii 6e3onacHoctd. OTHON M3 TIaBHBIX 3a-
naa HITJJOOC sensercs [Tnan neficTBUil 110 COXpaHCHUIO OMOJIOIMYECKOro pasHooOpasus U HaroHanpHas
ctpaterus PecnyOnuku Kazaxcran. Konenmus o OuomormdyeckoM pasnooOpazuu Opranusanuu OObemu-
HeHHBIX Haruii Hamre# ctpaHoi moamucana eme B 1992 r., u B 1994 r. ona Oviia patuduimponana. Jlamee
HaIlle TOCYIapCTBO 3aBEPIIMIO pa3paboTKy AokyMeHTa HarmoHaapHOTO TUTaHa NEHCTBHUI 1O OXpaHE OKPY-
JKAIOMICH Cpelbl, B KOTOPOM OMOJIOTHYECKOE Pa3HOOOpa3ue ABISCTCS TIIaBHBIM JTHMUATUPYIOIINM KOMITOHCH-
ToM. DyHKIMOHUpoBanue u pazutue Crparerun — 2030 co3maeT HEOOXOIUMBIE YCIOBHS ISl YCIICIIIHOTO
BBITIOJTHCHHS TIOJIOKCHHUH 0 OMOJIOTHYECKOM pa3HooOpaszwm fgaHHoW KouBeHnuu. Hamre rocymapcTBo moa-
JICPKUBACT OMOJIOTMYECKYIO0 0€30IaCHOCTh KaK OHY U3 IIABHBIX COCTaBIIstoNMX KOHBEHIMM 0 Ouojoruye-
CKOM pa3HOO0pa3uy.

Ilenbrit psm 3THX TOKyMEHTOB (hOPMHPYIOT HEKOTOPHIH MHTEPEC B KAUSCTBE MTOKa3aTeNeld YyCTOMIUBOTO
(YHKIIMOHUPOBAHUSI MHOTHX BHJIOB H JIJISI COCTaBIICHHUS TeHO(OH A CENEKIMU MUIIEBhIX, KOPMOBBIX H JIPY-
TUX TOJIE3HBIX pacTeHmid. COOO0INeCTBa HEKOTOPHIX PACTCHHUA MMEIOT OYCHB Y3KHE U MalICHbKUE apealibl, U
MO3TOMY CIy4aifHas MX THOeNs MPUBOJUT K MX MOTEepe B MPUPOAE. TONBKO aKTHBHBIMH MYTSAMHU YCHICHHON
OXpaHbI HX COOOIIECTB €CTh BOBMOKHOCTh COXPAHHUTh 3TH UCUE3AOIINE 1 PEIKHIE BUIBL.

Cpenu OCHOBHBIX 3a71a4 MO0 OXPaHE YCTONYHMBOCTH YHUKAIbHBIX BUIOB BBIJCICHBI HECKOIBKO CAMBIX
AKTyaJIbHBIX.

Bunel He 3aHeceHbl B PeecTp yHukaabHbiX pactrenuid MCOII, uTo co3maeT HHPOPMALMOHHBIN BAKYYM H
HE J]aeT MHOTUM MEXIYHAPOIHBIM MMPUPOJTOOXPAHHBIM 00BEKTaM COCPEIOTOYUTH HEOOXOIUMBIC YCHITUS B
CBOMX TPOTPaMMaXx M IMPOEKTaX Ha UX COXPaHCHHUM.
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Bropas mpobsiema B TOM, YTO MHOTHE PAacTEHHUsS HaIlIel CTpaHbl HE paccMOTpeHbl B [IpuitoskeHuu K
Konsermuu CITES, koTopoe perynupyeT npaBmiia U 3aKOHBI TOProBIIK 00bekTamu GayHbl. CBOOOIHO BHIBO-
3ATCS 3a MPEeJIeNTbl CTPAHBI PACTEHHUSI, CHIPhE W JIEPUBATHI, UTO SIBISIETCS MPSIMOI YIpO30H CYIIECTBOBAHUIO U
Pa3BUTHUIO0 MHOTUX PEJIKUX U YHUKAIBHBIX BUJIOB.

Hayunas u npupoooxpaHHas oOIIECTBEHHOCTh TakKe He WHPOPMUPOBAHA O MpaBHIIaX MPeOCTaBIIe-
uus Peectpa no yaukanbHbM pactenusaM B ciuckd CITES u MCOII, 4to npuBOaUT K 3afepxkKe QyHKIIHO-
HUPOBaHUS MEp TI0 COXPaHSHUIO OMOPa3HOOOpa3Hsl U MPEOTBPAIICHUIO YHUUTOXKCHHUS €€ IICHHBIX BUJIOB.

PaboTHMKaMu TIPUPOJOOXPAHHBIX CIIYKO 00JIACTH U YYSHBIMU OBLTU MPOBENEHBI OOIIMPHBIC HHBEHTA-
pH3aIMOHHBIC MCCIIe0BaHUS OMOPa3HOOOPAa3Hs, MO3BOJIHMBINUE BHISBHTH HCUE3AIONINE, MAJIOYNCICHHBIE U
penkue BBl Quiopsl U (ayHbel. B TypkecTanckoi o0acTv opraHM30BaHa CUCTEMA IO OXPaHe MPHUPOIHBIX
TEPPUTOPUI, OXBATHIBAIOIIAS BCE aIMUHUCTPATUBHBIC palOHBI M IPUPOJTHBIC 30HBI.

B cuity mocTossHHON HexXBaTKu pecypcoB, GUHAHCUPOBAHUS MPHUPOIAOOXPAHHBIX MEPONPHUITHH, B TOM
yrcie HUP, no ocrarounoMmy npuHnmmy, aedunura OrJpKeTa, MPUHITHE 3aKOHOB 00 M3MEHEHHHU TpaBa
COOCTBEHHOCTH Ha PsIIl IPUPOIHBIX OHOPECYPCOB, (PMHAHCUPOBAHUE NCATEIBHOCTH 0 M3YYCHUIO U COXpa-
HEHUIO OMOJIOTUYECKOTO pa3HOOOpa3usl, IIEHTPAIIM30BaHHOE YIIPABJIICHUE PECYPCaMH B PErHMOHAX MpaKTHYe-
CKH OCTaHOBWJIOCh. B MaHHOW CUTyalluu pemieHue MpoOseM Mo oxpaHe OHopa3HooOpas3ms Haimra 00JacTh
00si3aHa pelaTh CaMOCTOATEIBHO — 3a CYET aKTHBHOTO JICHCTBUS TOCYNapCcTBa M TMPUPOJTOOXPAHHBIX
CIIyk0, 3HTy3Ma3Ma Hay9IHOU U IPUPOIO0XPAHHON OOIIECTBEHHOCTH.

B nensix obecnieueHuss GyHKIIMOHUPOBAHUS PETHOHALHON CUCTEMBI YIIPABIICHHUS OXPaHbl )KUBOH MpHU-
POJBI, JUTS pa3paboOTKH U MPUHSITHS PETHOHATBHON CTPAaTeTHu COXpAaHEHWS W PalMOHAIBLHOTO HCIIONh30Ba-
HUSL OMOPECYPCOB, B TOM YHCIIE PEIKHX M HAXOJISIIMXCS TMOJ[ yrPO30d MCUE3HOBEHHs BHJIOB PacTCHU, Ha
CEeTOJTHSIIHIH JIeHb Y HAC NMEIOTCS Bce HEOOXOMMBbIE MPEATOCHIUTKH W UCCIIEIOBAHUSL.

Raxnouenue

B pamkax uccrnenoanuii Ha Tepputopuu Coipaapbs-TypKecTaHCKOTO TOCYIapCTBEHHOTO MPUPOIHOTO
Mapka MpOM3BE/ICHA OIEHKA JCKOPATUBHBIX KadecTB 46 BUAOB pacTeHHi. [lo JeKOpaTUBHOCTH BCE BHIBI
pacnpezienieHsl B ISTh TPYII: HEJeKOpaTUBHBIE — & BHIOB; MayoaeKopaTuBHble — 11 BHIOB; cpeqHeneKo-
paTuBHBIC BUIBl — 12 BHJIOB; JieKOpaTuBHBIE — 6 BUIOB (Acer semenovii, Pistaciavera, Celtis caucasica,
Atraphaxis pyrifolia, Sorbus persica, Amygdalus petunnikowii); BbICOKOnEeKOpaTuBHEIE — 10 BHUIOB
(Crataegus pontica, C. turkestanica, Elaeagnus angustifolia, Fraxinus sogdiana, Juniperus seravschanica,
Salix alba, Lonicera nummularifolia, L. tianschanica, Spiraeanthus schrenkianus, Tamarix ramosissima).
[lepcrieKTUBHBIME 11 HHTPOYKIIMOHHBIX MCCIICIOBAaHUN W MCIIOB30BAHUS KAaK JICKOPATUBHBIX BUJIOB SIB-
JISTFOTCSL BHIIBI, HE HUCIBITAaHHBIC B KyIbType: Lonicera tianschanica, Calophaca tianschanica, Cotoneaster
karatavica, Spirae apilosa, Spirae anthus schrenkianus.

OTH pacTeHUs OYCHH YSI3BUMBI, TIOATOMY CTOUT C OCOOBIM BHUMAHHEM OTHECTHCh K MX BHJIOBOMY pas-
HOOOpa3u0. YUHUTHIBAs 3KOJOTHYCCKUN XapaKTep 3aJladdl COXPAHCHUs OMOJOTHUYECKOT0 pa3HOOOpaswsi, ak-
TyaJIbHBIM BOIIPOCOM SIBJISIETCSI OXpaHa MEeJIoro psifa YHUKAIBHBIX PACTHTEIBHBIX coolmiecTB. PasHooOpasue
W yCTOWYIHBOCTD (PIOPBI — TIABHBIC YCIOBHS OHOIOTHYECKOM MPOJYKTUBHOCTH B ONTHMAIBHOW cpejie 00u-
TaHus. HekoTopas 4acTh BUIOB OXpaHSIETCS B 3alOBEAHUKAX M 3aKa3HHKAX PErmoHa, HO OTCYTCTBYET Iepe-
YeHb CIPABOYHON JUTEPATYPbl MHOTHX COOOIIECTB, pA3MHOKEHUE M OXpaHa KOTOPBIX OUY€Hb aKTyaJbHBI JJIs
Hac. MccnenoBanus o JTOKaIu3alid MECT OOUTaHUS MOMYISINAN TOCTYXIIN ObI OCHOBOHW MPOBEICHUS KO-
JIOTUYECKOTO0 MOHHUTOPUHTA U COCTABIICHUS KaJacTpa MHOTUX BHIIOB (IIOpHI B mpoliecce BeneHus KpacHoit
KHUTH. Marepuaibl JaHHOTO UCCIEAOBaHUS MOTYT OBITh MCIOJB30BaHBI MpH pa3pabOTKe CIIOCOOOB 3KC-
MIEPTHOM OIIEHKH, B y4eOHOM Tpolecce MPH MPOBEACHUH JEKIHH, JTa00paTOPHBIX 3aHATHH U MOJEBBIX KC-
neaunuid. [To akTyallbHOCTH, 3HAYMMOCTH HAYYHOW HOBHU3HE JAaHHBIE BOMPOCHI OTHOCSATCS K MUPOBBIM ITPH-
opuUTEeTaM B 00J1aCTH 3KOJIOTHH U OMOJIOTHH.
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Coipaapus-TypkicTan ailMaKThIK TaOUFU casi0arbl asiChIHAAFbI
Bbopannaii TaybIHBIH OPMaH 6CIMIIKTEPiH 3epTTey

Makanana cupeKk Ke3[eceTiH >KoHe KOMBUIBIT 0apa skaTKaH eciMuikTep TypiepiniH Celprapus-TypkicTan
afiMaKTBIK TaOWFH casOarblHAA OCIMIIKTEp IONYJALMACHH CaKTay OOMBIHIIA YCHIHBICTAp o3ipiiey YIIiH
3epTTey JKOHE aHBIKTAyIbIH HoTIKenepl KenTipinreH. CoHMIK JKoHE CHpEK Ke3HeCETiH OCIMIIKTEpIl 3epTTey
JKOHEe Oaranay COHMAIK JKOHE CHPEK Ke3/IECeTiH ©CIMIIKTep IOy LINMSUIapBIHEIH KaJacTpIIBIK JKYyHeciH
yKacayra MYMKiHAIK Oepefi jxoHe OOAJBIK aylaHaa OJapIblH TYPJICpPiHIH KYpaMblH aHBIKTAI, OJApIbIH
KoMUYy KayimiH Oaranaynsl aiikpiHAaiabl. Coelprapus-TypkicTaH MeMIJICKETTIK alMakThIK MapKTiH
(hITOPHCTHKAIIBIK 3epTTEYNIepiHiH HOTIKeCiHAe 46 Typi aHbIKTanAbl. Y UDKbUIIBIK Oakpuiaynap (2015-2018)
HOTIDKECiHAe TaOuraTTa OCIMAIKTEpAiH COHIIK epeKuIeTiKTepiH kemieHai Oaramay sxyprizingi. Conmik
KacHeTTepi apKplIbl ToMeH 8 Typai (Amygdalus spinosissima, Cerasus mahaleb, Hulthemia persica, Pyrus
regelii, Rosa beggeriana, R. fedtschenkoana, R. kokanica, R. platyacantha); 11 Typi ete conni emec (Ephedra
equisetina, E. intermedia, Astragalus ugamicus ssp. karataviensis, Calophaca tianschanica, Atraphaxis
frutescens, A. karataviensis, A. spinosa, Cerasus tianschanica, Cotoneaster allochroa, C. karatavica, Salix
niedzwieckii); oprama conuik 12 Typai (Lepidolopha filifolia, L. komarowii, Halimodendron halodendron,
Morus alba, Atraphaxis virgata, Rhamnus cathartica, Armeniaca vulgaria, Cerasus erythrocarpa,
Malussieversii, Spiraea hypericifolia, S. pilosa, Vitis vinifera);, 6 conix typai (Acer semenovii, Pistaciavera,
Celtis caucasica, Atraphaxis pyrifolia, Sorbus persica, Amygdalus petunnikowii) xane 10 »oFapbl COHIK
typrnepai  (Lonicera nummularifolia, Lonicera tianschanica, Juniperus seravschanica, Elaeagnus
angustifolia, Fraxinus sogdiana, C. pontica, Crataegus turkestanica, Spiraeanthus schrenkianus, Salix alba,
Tamarix ramosissima) aXXbIpyThIFa OOIAMBL.

Kinm ces30ep: Colppapus-TypkicTaH MeMJIEKSTTIK aWMaKTBIK TaOWFM Iapki, AEHIpocala, OCIMAIKTEp,
OuoaryaHTYpJIILIiK, COHAI Oaranay, Tonrap, Typiep.

A.N. Kupriyanov, A.A. Abduova, M.I. Sataev, B.M. Moshkalov, 1. Zharylkapov

Research of woody plants of the Borolday mountains
within the Syrdarya-Turkestan regional nature park

The article presents the results of studying and identifying habitats of rare and endangered plant species for
developing recommendations on the conservation of plant populations within the Syr Darya-Turkestan Re-
gional Natural Park. Research and evaluation of ornamental and rare plants will allow to develop a system of
cadastre of populations of ornamental and rare plants and clarify their species composition in the project area,
assess the threat of their extinction. As a result of floristic study of the dendroflora of the Syrdarya-Turkestan
State Regional Park, 46 species have been identified. As a result of three-year observations (2015-2018), a
comprehensive assessment of the decorative features of plants in nature was carried out. Identified 8 species
with low decorative qualities (Amygdalus spinosissima, Cerasus mahaleb, Hulthemia persica, Pyrus regelii,
Rosa beggeriana, R. fedtschenkoana, R. kokanica, R. platyacantha); 11 species are not very decorative
(Ephedra equisetina, E. intermedia, Astragalus ugamicus ssp. karataviensis, Calophaca tianschanica,
Atraphaxis frutescens, A. karataviensis, A. spinosa, Cerasus tianschanica, Cotoneaster allochroa, C. karata-
vica, Salix niedzwieckii); 12 medium-breeding species (Lepidolopha filifolia, L. komarowii, Halimodendron
halodendron, Morus alba, Atraphaxis virgata, Rhamnus cathartica, Armeniaca vulgaria, Cerasus
erythrocarpa, Malus sieversii, Spiraea hypericifolia, S. pilosa, Vitis vinifera); 6 decorative types (Acer
semenovii, Pistaciavera, Celtis caucasica, Atraphaxis pyrifolia, Sorbus persica, Amygdalus petunnikowii) and
10 high-species (Lonicera nummularifolia, Lonicera tianschanica, Juniperus seravschanica, Elaeagnus
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angustifolia, Fraxinus sogdiana, C. pontica, Crataegus turkestanica, Spiraeanthus schrenkianus, Salix alba,
Tamarix ramosissima).

Keywords: Syrdarya-Turkestan State Regional Natural Park, dendroflora, plants, biodiversity, decorative as-
sessment, groups, species.
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Diagnostics of introduction value of herbs of natural flora
in the conditions of Mangystau

At the article the results of assessment of introductive value of herbs of natural flora of Mangyshlak for plant-
ing in the Mangyshlak experimental botanical garden are presented. Valued scale included 24 diagnostic
signs separated into 4 groups: biological stability (hot-, dry-, winter-stability, resistant to disease and pest,
substrate requirement), decorative properties and habitus (general decorative properties, length and esthetic
properties of flowering and fructification), reproductive ability (seed or vegetative reproduction), practical-
biological and scientific meaning (using as decorative, phytomeliorative, food, medical or technical plant).
Indexes of value of herbs varied from «reduced» (V class, 45 balls) till «very high» (IX class, 83 balls). The
maximum ball belongs to Tamarix ramisissimum, the minimum — Solanum persicum. The assessment of in-
troduction value of 127 species of herbs of natural flora of Mangystau region is developed. The results are
shown that «extremely low» introduction value was diagnosed 1.6 % studied species; «very low» — 3.9 %;
«low» — 8.7 %; «reduced» — 15.7 %; «higher» — 22.8 %; «high» — 13.4 % u «very high» — 7.1 %. On
the base of diagnostic of introduction value of herbs of natural flora is producing the collection of herbs.

Keywords: introduction, herb, natural flora, Mangyshlak experimental botanical garden, value, diagnostics.

Introduction

The severe climatic conditions of the desert of Mangystau [1, 2] differing in a climate extra-arid, salini-
ty, a low-profile and poverty of soils and tension of the wind mode cause very low introduction selection of
plants [3]. Therefore from the very beginning of botanical development of the region, the problem of diag-
nostics of prospects of plants for an introduction for the purpose of improvement of quality and efficiency of
creation of green and phyto meliorative plantings and also reduction of costs of primary tests of introduced
species very much is particularly acute. The available developments on the matter are generally intended for
forest and forest-steppe natural zones [4—7], and is not suitable for droughty climate and adverse soil and
meliorative conditions of the region of researches. The Mangyshlak experimental botanical garden (further
MEBG) has set the task of drawing up a regional scale of determination of introduction value of plants which
would consider the greatest possible quantity of the factors, properties and features connected with growth,
development and application of introduced species by the person in the activity and also reaction of a vege-
table organism to features of the desert habitat.

The purpose of the real research was to carry out diagnostics of introduction value of herbs of a natural
zone of Mangystau Region on the developed regional scale.

Methodology

Object of a research were the introduced herbs of natural flora of Mangystau. When developing a rating
scale on the introduction value of herbs were taken into account to feature of climatic conditions of the desert
of Mangystau, experience of introduction researches in the region, results of the analysis of mean annual
bioecological properties of collection types and approbation of techniques of determination of viability and
prospects of plants, widespread in other botanical centers [8—12]. The rating scale included 24 diagnostic
signs broken into 4 groups: biological stability, decorative properties and habitus, reproductive ability, eco-
nomic and biological and scientific value.

The tolerance of introduced species to conditions of the habitat develops in a scale as their score dry-,
salty-, winter-, phytophagy- and gas resistance and insistence to fertility of the soil. At assessment decorative
habitus properties growth form, the general decorative effect of a vegetative part, ability to leaf fall, abun-
dance, duration and esthetics of blossoming and fructification is considered. The reproductive ability is diag-
nosed on the basis of accounting of success of renewal of plants in the conditions of culture by seed and veg-
etative ways. When determining economic and biological and scientific value the possibility of their use in
the greening, phyto meliorative, food, fodder, medicinal and technical purposes is taken into account and
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also the phyto security status is considered. The scale is 100-mark, ranged on 10 classes (groups) of the value

(Table 1).

Distribution of plants into classes and indexes of value
taking into account the gained sum of estimated points

Class Sum of points Index of value
1 0-10 Not being value
11 11-20 Extremely low
111 21-30 Very low

v 31-40 Low
\ 41-50 Reduced
VI 51-60 Average
VII 61-70 Higher
VIII 71-80 High
IX 81-90 Very high
X 91-100 Maximum high (etalon)

Results and their discussion

Table 1

At the beginning on the example of medicinal and valuable plants of local flora 17 taxons from 14 bo-
tanical gena and 12 families of different degree of stability, forms of growth, systematic and geographical
accessory (Table 2) have been attracted to approbation of a scale.

Table 2
Results of diagnostics of introduction value of some herbs of natural flora
of Mangystau on a regional complex scale, in points
Sum points by groups of signs Total | Class of | Index of
Species Biological| Decorative | Repro- | Practical-biolo- | points | value value
stability | and habitus | ductive | gical and scien-
peculiarities | ability | tific importance
Artemisia terraealbae 45 8 4 15 7 VIII High
Salsola richteri 45 8 4 15 72 VIII High
Ephedra distachya 37 13 7 20 77 VIII High
Ephedra stobilaceae 40 13 7 20 80 VIII High
Elaeagnus angustifolia 46 9 7 14 76 VIII High
Alchagi pseudoalhagi 37 11 6 16 70 VII Higher
Halimodendron halodendron 46 8 7 12 72 VIII High
Nitraria schoberi 42 9 7 15 73 VIII High
Nitraria sibirica 37 8 7 10 62 VII Higher
Malacocarpus crithmifolius 36 10 9 20 75 VIII High
Peganum harmala 38 8 6 17 69 Vil Higher
Calligonum leococladum 42 6 6 17 71 VIII High
Crataegus ambigua 33 17 7 20 73 VIII High
Salix alba 35 9 5 12 61 Vil Higher
Solanum persicum 25 4 6 10 45 \Y Reduced
Tamarix ramosissima 48 12 5 18 83 IX Very high

The index of value of herbs defined by a scale varies in rather wide limits — from «reduced» (the
V class, 45 points) to «very high» (the IX class, 83 points). However, the majority of species (58.8 %), ow-
ing to the high biological stability caused by belonging to local flora and presence of many useful (not only
medicinal) qualities, belongs to group with «high» prospects (the VIII class, 71-80 points). They are Artemi-
sia teraaealbae, Salsola richterii, Ephedra distachya and strobilacea, Elacagnus angustifolia, Halimodendron
halodendron, Nitraria schoberi, Maloccocarpus crithmifolius, Calligonum leucocladum and Crataegus

ambigua.
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The maximum number of points (83) was gained by Tamarix ramosissima due to high biological stabil-
ity, ability to vegetative reproduction and value for gardening and phytomelioration.

Elacagnus oxycarpa has the greatest number of points of stability among other plants, but considerably
loses to Tamarix ramosissima by decorative effect and opportunities of practical application (only 76).
Malacocarpus crithmifolius concedes to Elacagnus oxycarpa by score (75) because of smaller stability a little
though its practical and scientific value as an endemic of Mangystau is very high. Thanks to the greening and
phytosecurity importance the considerable number of points gathers Crataegus ambigua, included in the Red
List of Kazakhstan (73, the VIII class). The number of points, almost identical with its, estimates prospects
of Nitraria sibirica (73) and Halimodendron halodendron (72). On the sum of estimated points come very
close to them Artemisia terrac-albae (72) and Alhagi pseudoalhagi (70), generally due to very high stability
and fodder value. Widespread green plantings of the region is Salix alba, which has high tolerance to a local
environment and for green construction in arid regions, loses points mainly because of not really high esthet-
ics of a habitus (61, the VII class, «highery).

The low estimates prospects of an annual grassy plant of Solanum persicum (the V class, 45) of which
low points of indicators of biological stability are characteristic. Other species, despite the increased toler-
ance to desert conditions, considerably lose points because of low general decorative effect, economic-
biological and scientific value and therefore get into group of the «higher» introduction value: Nitraria
schoberi, Peganum harmala and Polygonum aviculare.

On materials of statistical processing of materials of researches, the score, average for all types, is 70.4,
that is estimated «high» (the VIII class). On it, obviously, also their belonging to group of officinal intro-
duced species is reflected in a certain measure on what the regional scale provides addition from 2 to 7
points. In selection the greatest variation is noted for score on group of signs «Decorative habitus peculiari-
ties» (31.3 %). In the others the group coefficient of a variation makes 16.9-22.0 %. It is interesting that at
the general assessment of group of indicators kind of repay in the sum variability of estimated points to
12.5 % (Table 3).

Table 3

The main statisticians of scores on groups of signs for herbs of Mangystau, in points

Groups of signs X S C,, % Sy p, % Xinin Xinax R,
Biological stability 38.8 6.5 16.9 1.6 4.1 25 48 23
Decorative peculiarities and habitus 9.6 3.0 313 0.7 7.6 4 17 13
Reproductive ability 6.4 1.3 20.8 0.3 5.0 4 9 5
Practical-biological and scientific importance 15.9 3.5 22.0 0.9 53 10 20 10
General assessment 70.4 8.8 12.5 2.1 3.0 45 &3 38

After working off and approbation of the program of a regional scale diagnostics of introduction value
of 127 herbs of natural flora of Mangyshlak is performed (Table 4).

Table 4
Assessment of diagnostic value of herbs of the natural flora of Mangyshlak
Latin name Assessment Latin name Assessment

1 2 3 4
Acanthophyllum borszczowii Valuable Acanthophyllum pungens Valuable
Alhagi persarum Valuable Alhagi pseudoalhagi Valuable
Anabasis aphylla Invaluable Anabasis bracteolate Invaluable
Anabasis salsa Valuable Andrachne rotundifolia Invaluable
Argusia sibirica Valuable Artemisia lessingiana Valuable
Artemisia austriaca Valuable Artemisia lercheana Valuable
Artemisia santolina Valuable Artemisia scoparia Valuable
Artemisia terrae-albae Valuable Asperuga procumbens Valuable
Astragalus filicaulis Valuable Astragalus flexus Valuable
Astragalus onobrychis Valuable Atriplex tatarica Valuable
Bienertia cycloptera Invaluable Camelina microcarpa Valuable
Camphorosma lessingii Valuable Capparis herbaceae Valuable
Cardaria draba Valuable Centarium pulchellum Valuable
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Continuation of Table 4

1 2 3 4

Ceratocarpus arenarius Invaluable Ceratocarpus utriculosus Invaluable
Ceratocephala falcata Valuable Chenopodium album Invaluable
Chenopodium botrys Valuable Chondrilla juncea Valuable
Chrozophora gracilis Valuable Cichorium intybus Invaluable
Cirsium vulgare Valuable Cistanche salsa Very valuable
Clematis orientalis Invaluable Convolvulus arvensis Valuable
Cystopteris fragilis Valuable Descurainia sophia Valuable
Diarthron vesiculosum Invaluable Dodartia orientalis Invaluable
Dryopteris filix-mas Invaluable Echinops ritro Invaluable
Elaeagnus angustifolia Valuable Elaeagnus oxycarpa Valuable
Ephedra distachya Valuable Equisetum ramosissimum Valuable
Euphorbia seguieriana Invaluable Euphorbia turczaninovii Invaluable
Euphorbia falcata Invaluable Ferula foetida Valuable
Fumaria parviflora Invaluable Fumaria vaillantii Valuable
Galium aparine L. Valuable Galium ruthenicum Valuable
Galium humifusum Valuable Galium spurium Invaluable
Galium verum Valuable Glauciuin corniculatum Valuable
Glycyrrhiza korshinskyi Valuable Glycyrrhiza aspera Valuable
Glycyrrhiza glabra Valuable Gypsophila perfoliata Valuable
Halimodendron halodendron Invaluable Haplophyllum versicolor Valuable
Hyoscyamus albus Valuable Hyoscyamus niger Valuable
Hypecoum parviflorum Valuable Ixiolirion tataricum Valuable
Kochia prostrata Valuable Lepidium latifolium Valuable
Lepidium ruderale Valuable Limonium caspium Invaluable
Lycium ruthenicum Valuable Malva neglecta Invaluable
Malva pusilla Valuable Marrubium vulgare Valuable
Medicago sativa Valuable Melilotus albus Valuable
Melilotus officinalis Valuable Mentha longifolia Valuable
Microcephala lamellata Invaluable Morus alba Valuable
Nanophyton erinaceum Valuable Nepeta cataria Valuable
Nitraria schoberi Valuable Nitraria sibirica Valuable
Papaver pavonium Invaluable Peganum harmala Valuable
Plantago lanceolata Valuable Polygonum minus Valuable
Potentilla supina Invaluable Ranunculus sceleratus Valuable
Rheum tataricum Valuable Roemeria hybrida Valuable
Roemeria refracta Valuable Rosa laxa Invaluable
Rubus caesius Valuable Rumex crispus Valuable
Salicornia europaea Valuable Salix alba Valuable
Salsola richteri Valuable Sisymbrium loeselii Valuable
Solanum persicum Valuable Spergularia maritima Valuable
Spergularia rubra Valuable Spergularia segetalis Valuable
Stellaria media Valuable Suaeda physophora Invaluable
Syrenia siluculosa Valuable Tamarix ramosissima Valuable
Tamarix meyeri Invaluable Tamarix laxa Invaluable
Teucrium polium Invaluable Thalictrum isopyroides Very valuable
Tribulus terrestris Valuable Trifolium fragiferum Valuable
Verbascum blattaria Valuable Verbascum lychnitis Invaluable
Verbascum phoeniceum Invaluable Verbascum songaricum Valuable
Verbascum thapsus Invaluable Veronica anagallis-aquatica Valuable
Veronica persica Valuable Ziziphora tenuior Valuable

Apparently according to Table 5, distribution of taxons on classes looks almost symmetrically rather
«average» index of which 26.8 % of examinees of plants are the share. «Extremely low» it is diagnosed for
1.6 % of the considered species; «very low» — 3.9 %; «low» — 8.7 %; «reduced» — 15.7 %; «higher» —
22.8 %; «high» — 13.4 % and «very high» — 7.1 %.
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Table 5

Distribution of herbs on classes and indexes of introduction value

Class and indexes Total

of value and estimated scores Piece %

I — not being value (0-10) 0 0.0

IT — extremely low (11-20) 2 1.6

11T — very low (21-30) 5 3.9

IV — low (31-40) 11 8.7

V — lower (41-50) 20 15.7

VI — average (51-60) 34 26.8

VII — higher (61-70) 29 22.8

VII — high (71-80) 17 13.4

IX — very low (81-90) 9 7.1

X — maximum high (etalon) (91-100) 0 0.0

Total: 127 100.0

Thus, the complex scale of diagnostics of introduction value developed in MEBG allows to conduct
systematically researches on creation of a collection of herbs of local flora, selecting mainly views with high
and very high biological stability.

Researches are executed within program and target financing «Development of scientific and practical
and computer and information bases of creation of landscape and collection and landscape gardening plant-
ings in the desert zone of Mangystau for preservation and rational use of a biodiversity of plantsy.
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Manrpinuiak Ta0uru guiopa KaraaubIHAAFbI JIPiJTiK 6CIMIIKTEpPaiH
HHTPOAYKUMAIBIK KYHIBLIBIKTAPbIHBIH IUATHOCTHKACHI

Makanaga MaHFBIIUIAKTEIH SKCHEPUMEHTANIBIK OOTaHUKAJBIK OaFblHIa MOJCHM TYpre €HTrizy YIIiH
Mangrpiiiak Tabury ¢uiopa JkaraailbIHAAFbl ASPLTIK OCIMIIKTEPAIH MHTPOAYKUHSIBIK KYHIABUIBIKTAPBIHBIH
JMarHOCTUKAachlH Oaramay HOTIKenepi Kenripinren. bBaramay 1ukamacel 4 Ttomka Oeminren 24
JMarHOCTUKAIBIK OeNriHi KaMTuAbl: OWOJIOTHSIIBIK TYPAKTBUIBIK (BICTBIKKA, KYPFaKIIBUIBIKKA, KbICKA
TO3IMLNIr, aypynap MeH 3HsHKecTepre Kapchl yoHe cyOcTpaTka TanaObl OOWBIHINA TYPAKTHUIBIFBI), COH/IIK
KacueTTepi koHe rabuTychl (PKaJbl COHALIIT, I'YIAey Y3aKTHIFBIL, T'YJIACY JKOHE XKeMic Oepy SCTEeTHKAchl),
penpoayKTHBTI KabineTi (TYKbIM apKbUIBI HEMeCe BETeTaTUBTIK JKOJBIMEH Ke0eroi), IIapyalrbuIbIK-
OMOJIOTHSIIBIK JKOHE FBUIBIMH MaHBI3H (COHIIK, (PUTOMEIHOPATUBTIK, TaFaM/BIK, JOPLIIK jKOHE TEXHHKAJBIK
ecimMIikTep peTiHAe naipamany). Jlopulnik TypiepmiH KYHABUIBIKTAp WHAEKCI eH «reMmeH» (V CHIHBIOH,
45 ymaiinan), «ete xoraps» (IX cembm, 83 ymaiira) nediH aybITKBII OTHIpaJbl. MakcUMaNIbl €H XKOFaphl
ynai OyTaKTbl JKbIHFBUIZA, aJl MHHHMAJ/bl €H TOMEHTICI Mapchl auKachblHAa 00kl MaHFBICTAY OOJIBICHI
Taburu ropackinia KesmeceTiH 127 Typmi A9piTiK O©CIMAIKTEPiHIH HHTPOAYKUHMSUIBIK KYHABUIBIKTAPbIH
Oaranay »Kysere achpbulibl. ECKepIreH Typrepieri JUarHocTHKa HOTHKENEepi KOpCeTKeHIeH, «aca ThIM
TOMEH» MHTPOAYKLMSUIBIK KYHIBUIBIK 1,6 %; «eTe Temen» — 3,9 %; «remen» — 8,7 %; «reMeHIey» —
15,7 %; «xorapeuay» — 22,8 %; «xoraps» — 13,4 %; «ete >xorape» 7,1 % Gomapl. Taburu diopa nepimix
OCIMIIKTEpPiHIH MHTPOIYKIMSIIBIK KYHIBUIBIKTAPBIH ANArHOCTHKAJAy HETi3iHIe MOpUIK eCiMAIKTepAiH KO-
JEKIISIIAPBIH KYpY *KYPTi3iii.

Kinm co30ep: WHTpomykuusi, Iopulik eciMaikrep, Tabwrum ¢(uaopa, MaHFBIIUIAK AKCHEPHMEHTAIJIBIK
60TaHMKAIBIK OaFbl, KYHABUIBIK, IUAarHOCTHKA.

A.A. NmanbaeBa, U1.®. benozepos, M.1O. Ummyparosa

JAMarHocTuKa MHTPOAYKIUMOHHON LEHHOCTH JIeKAPCTBEHHBIX PACTEHUI
NpUPOIHON GJIOPHI B yCJ10BUAX MaHIbIIIIAKA

B craree npuBeneHbI pe3yNbTaThl OLIEHKH WHTPOIAYKIIMOHHON IIEHHOCTH JICKAPCTBCHHBIX PACTCHUHN MPHUPO-
HOW Quopsl MaHTBIIUTaKa sl BBEACHUS B KYJIbTYpPY B MaHTBIIIIAKCKOM 3KCIIEPHMEHTAIEHOM OOTaHHYC-
ckoM cany. OIleHOYHas MIKajia BKItoYana 24 TUarHOCTUYCCKUX MpU3HaKa, pa3OUTHIX Ha 4 TPYMIBL: OHOJIOTH-
YyecKas yCTOMYMBOCTD (Kapo-, 3aCyX0-, 3MMOCTOMKOCTb, yCTOWYHBOCTh K OOJIE3HAM U BpeIOUTeNsiM, TpeOoBa-
TEJIBHOCTH K CyOCTpary), IeKOpaTUBHBIE CBOMCTBA U rabutyc (oOmias JeKOpaTHBHOCTh, [UIMTEIBHOCTD IIBE-
TEHHS, 3CTETUYHOCTh LIBETCHHUS U IUIOJOHOILICHNUS ), PENPOIYKTUBHAS CIIOCOOHOCTH (Pa3MHOKEHHUE CEMEHHBIM
WIN BETCTaTHUBHBIM ITyTEM), X035 CTBEHHO-OMOIOTMYECKOEe U HAYYHOE 3HAaUeHHe (HCIOIb30BaHUE B KaUeCTBE
JIEKOPATUBHOTO, (PUTOMEIMOPATUBHOIO, MUILEBOTO, JIEKAPCTBEHHOTO WJIM TEXHHYECKOTo pacTteHus). VHuekc
[ICHHOCTH JICKAPCTBEHHBIX BHUJIOB BapbUPYET OT «moHmKeHHOrO» (V Kiacc, 45 6ajuioB) 10 «O4€Hb BBICOKO-
ro» (IX xmace, 83 Gamna). MakcuManbHBINH OajuT MOTYYHII TaMAapUKC BETBUCTHIN, MHHUMAIBHBIN — IaciIeH
nepcujickuii. OcymiecTBiieHa OLIEHKa MHTPOAYKLHMOHHON LEHHOCTH 127 BUAOB JIEKapCTBEHHBIX PacTEHUI
MpUPOIHOH (iropsl MaHTHCTayCKOH 00MacTh. Pe3ynbTaThl MoKa3aiu, 4To «KpaiiHe HU3KasD» MHTPOIYKIIMOH-
Hasl IEHHOCTh AMarHocTHpoBaHa uisi 1,6 % ydYTEHHBIX BUOB; «O4YeHb HHM3Kas» — A 3,9 %; «HU3Kas» —
s 8,7 %; «moHmxkeHHas» — misa 15,7 %; «mosbieHHas» — s 22,8 %; «Bbicokas» — miaa 13,4 % u
«oueHpb BbIcOKas» — 111 7,1 %. Ha ocHOBaHUM AMarHOCTHKYA MHTPOXYKIHOHHON IIEHHOCTH JIEKAPCTBEHHBIX
pacTeHuit TPUPOIHOH (HIOPHI MPOU3BOAUTCS 3aKIIaIKa KOJJICKIIUH JIEKAPCTBEHHBIX PACTCHUH.

Kniouesvie cnosa: MHTpOIyKIus, JEKapCTBEHHOE pacTeHUe, IpupoaHas (iopa, MaHIBIIUIAKCKUH JKCIIepH-
MCHTAJIBHBII OOTaHWYECKHH cajl, IEHHOCTb, TUAarHOCTHKA.
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ITonGop npaiiMepoB AJisi MOJYy4YeHHUsI CyObeIMHMIT
reHa reMarrJI0THHUHA BHPYyca FPUIINA IITHIL

Bupyc rpunma A, B otiume ot Bupycos rpunmna B u C, nopaxkaeT MHOTHE BHbI MICKOIUTAIONNX W NTUI 1
OTJINYAETCS BEChbMa 3HAUUTENIFHOI BapHaOenbHOCThI0. OCOOEHHO BapHaOeIbHBEIMU SIBIISTIOTCSI TOBEPXHOCT-
HBIE TJIMKOIPOTENHEI BUpHOHA, reMarrmoTiHuH (HA) n meifpamunnnasa (NA). Llensro Hacrosmei paboTs
SIBJIETCSl TIOA00p MpaiMepoB ¥ ONTHMU3ALMS YCIOBHIT IS MOTy4YEeHHUs HYyKJISOTHIHOM MOCIIe0BaTeNbHOCTH
TeHa reMarrIioTHHUHA BHpYca TPHIIA NTUIl U €ro CyObeAMHMI] METOAOM IOJIMMEpPa3HOH LEMHOH peakiyuu
JUISL TATIbHEWIIIET0 ONPEAeNIeHUs] €r0 TPEXMEPHON CTPYKTYphL. B cTaThe M310XkKEHBI pe3ylbTaThl UCCIEN0BA-
HHI 10 MOAOOPY M CHHTE3y MpaiMepoB, BKIIOYAIOIINE CANThI SHIOHYKIEA3HOTO paCIIeTIeHHs PECTPUKTA3
Ncol u Xhol, ¢pnankupyromue yuactku rena HA. JlanHble mpaiiMepsl XapakTepU3yIOTCs TOBOJIEHO BBICOKON
YyBCTBUTEJIFHOCTBIO, CIIEIU(UIHOCTHIO U BOCIIPOM3BOJUMOCTBIO Pe3ynbTaToB. CHHTE3MPOBAaHHBIE CIIEIH-
(uueckue mpaiiMepsl NCIIOIB30BaHEI I aMIUTQuKanuy reHa HA u ero onpeneneHHbIX yIacTKOB, a TaKkKe
ONTHMH3HUPOBaHBI ycioBus nposeenus [11[P. Pe3ymbTaTsl mpoBeJeHHBIX HCCIeOBaHUH [elleco00pa3Ho Uc-
MOJIE30BaTh B pabOTax 110 MOJy4eHHIO PEKOMOMHAHTHOTO 0elKa reMarrIioTHHHHA BUpYyca IPHUIA IITHII, KO-
TOpBIH OyIeT NCTIOIBb30BaH JUIsl ONPEETICHHS €T0 TPEXMEPHOI CTPYKTYPBHI.

Kniouesvie cnosa: ammmudukanus, [P, mpaiiMep, rpumn, reMarrilOTHHUH, PECTPUKTa3a, CETMEHT, BUPYC,
TpexXMepHast CTPYKTypa.

Bseoenue

Bupyc rpunma tuma A pacrnpocTpaHEH MOBCEMECTHO. [[aHHBIM BHPYCOM 3apa)karoTCsl MHOTHE BHIIBI
IUKAX W JOMAITHUX NTHII, OONBIIOE KOJTMYECTBO PA3IMYHBIX BHIOB MIJIEKONMHUTAIONINX U YenoBek. Ha man-
HBIi MOMEHT 3HAYUTENIBHYIO0 00CCIIOKOCHHOCTh BBI3BIBACT PACIPOCTPAHEHUE B MUPE IMHU300THH BHICOKOTIA-
TOTCHHOTO BUpyca rpunma mrwit [ 1].

B cocraBe renoma Bupyca rpunmna A uMmerorcs Bocemb reHoB PHK oTpuniarensHoit nonsapaoctu. HA u
NA, KOTOpBIE KOJAUPYIOT COOTBETCTBEHHO TEMAITIFOTHHUH W HEHpaMUHUIA3y, OTINYAIOTCS BBICOKUM ypPOB-
HEM TeHETUYECKOW M3MEHUYUBOCTU. | €MarrmioTHHUH M HeWpaMuHHIa3a (OPMHUPYIOT TTOBEPXHOCTHEIC TICTI-
JIOMEPHI BUPHUOHA U SIBJITIOTCS OCHOBHBIMH MHIIICHSIMH TSI IIPOTHBOBUPYCHBIX aHTUTEN [2—4].

CBolicTBa reMarrifoTHHUHA MPUBJICKAIOT CaMOe NMPUCTAIbHOE BHUMAHKUE HCCieaoBarenei. I emarrio-
TUHUH CHHTE3MPYETCS KaK €IUHBINA TOJHUIICTITHA, YTO B MOCICAYIONIEM MOJABEPTracTCsl MPOTCOIUTHICCKOMY
pacmieruiennto Ha nBe cyopenuaunbl (HA1 u HA2). B BupycHO# 9acTuie TeMarriOTHHUH TPEICTaBIIsIeT
co0oii momumep, CKIAABIBAIONINIICS U3 TPEX MOHOMEPOB, OOBETMHEHHBIX HEKOBAJIEHTHHIMU B3aMMOCBS3S-
Mmu [5].

OBoJIONMS BUpyca TpUMa A IpoTeKaeT 04eHb ObICTPO, CIeI0BATEIHHO, IEPBOCTETICHHON 3a1a4ueil uc-
clemoBaTeNeil SBISETCS aHTUIEHHOE KapTHPOBAaHHE T'€MAarrJlOTHHHHA T€X MOATUIIOB, a TAK)KE BBISBICHHE
0Cc0OEHHOCTE! aHTUTEHHOHN CTPYKTYPHI [6].

Jliis onpeiesieHust TpeXMEPHOM CTPYKTYPhI TeMarTIIOTHHHHA TPeOyeTCs MoJlydeHue PeKOMOMHAHTHOTO
Oenka ¢ BBICOKOW CTEIICHBIO YUCTOTHI. B MOJEKYJISAPHBIX MCCIENOBAHUIX JUTS aMILTH(HKAIMU ['eHa TIpHUMe-
HSIOT METO/] TIOJMMEpa3HOU IenmHoN peakiuyu. HadaapHBIM 3TaroM moJimMepa3Hoi IETHON peaKiuu SBISCT-
csl moI00p crienupUIeCcKUX IpaiMepoB K 1elieBoMy TeHy. KoHcTpyrpoBaH#e paitMepoB OCYIIECTBISETCS C
momoIpo onounHdopmarnrornHoi nporpammel «Vector NTI 10» u Haydnoi 0a3el qanabsix NCBI (National
Center for Biotechnological Information, USA) [7].

Lenpto maHHOM pabOTHI SBISETCS MOAOOP, CHHTE3 MPAHMEPOB U ONITUMU3AIUS YCIOBUH IS IIPOBE/Ie-
Hus [P-ammmdukanuy resa HA u ero cy0beuHUIl BUpyca TPUNTA MTHUI] I TOCISAYIONIUX padoT 1o
OTIPE/IETICHUIO TPEXMEPHOH CTPYKTYPhI Oellka reMarrifoTHHUHA BHpPYyca TPUIITA TUI] TUTIa A.

Mamepuanvt u memoowvi

B kauectBe 00BEKTa wHcciemoBaHMsA ObUT BBIOpaH LITaMM BUpyca Tpumma nTun A/mnedens-
munys/Manructay/3/06 (HSN1), BeineaeHHbIH Ha TeppuTopun Pecnyonuku KazaxcraH.
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Koncmpyuposanue npatimepos. [{nst moucka nocnenoBaTensHoCcTH reHa HA, Kk KOTOpoMy HE00X0UMO
rmoao0paTh MpaMepsl, UCIoNIb3oBaM OnonHpopMarmonnyio 6a3y manabslx NCBI. [ KoHCTpyHpoBaHUS
mpaitMepoB u onTUMU3anuy ycioBuii mposenenus [P ucmons3zoBanu nporpammy «Vector NTT 10».

KoncTpynpoBanHbie npaiiMepbl CHHTE3UPOBAJIM HA CUHTE3aTOpe ONMToHyKiIeoTuaoB Synthesizer H-16
(mpomsBojicTBO ['epManHmsi) COTIIACHO MHCTPYKITUH, TIPHIIAracMoi K IpuOopy. DIOUPOBAHNUE CHHTEC3UPOBAH-
HBIX MPaiiMepOB C KOJIOHOK MPOBOJIMIM KOHIIEHTPHPOBAHHBIM PAaCTBOPOM aMMHaKa. 3aTeM MpaiMepbl BBI-
CYIIMBAJIA HA POTAIMOHHOM HCIIAPUTEIIC W OYUIIAIU CIIUPTOBEIM MepeocaxkIeHuM. B peakiusax amrumudu-
karmu a1t Hapaootku [P mpoxykTa ucmonb3oBanu 20 1M KOHIEHTPAITUH MTPaiiMepoB.

Buioenenue PHK. Bupycuyio PHK Brigensin nHabopom «QIAprep Viral RNA kit» dpupmer Qiagen.

Amnaugpurayus cena HA. AMmndukaimo npoBoauiy Ha amiuiidukarope Gupmel Applied Biosystem
GenAmp 9700.

s nocranoeku [P ucnonp3oBanu Habop «SuperScript™ III One-Step RT-PCR System with Plati-
num Tag High Fidelity DNA Polymerase» (Invitrogen). CocTaB peakiuoHHON cMecu: Boga — 17,5 MK
2x O0ydep — 25,0 mxi; mpaiimMep npssmoid — 1,0 mMxi; mpaiimMep oOpaTtHbiil — 1,0 Mxir; pepment — 0,50 Mk,
PHK Bupyca — 5,0 mxia. Koneunsrit 06bsem — 50 MK

Awmmumnunuposannsie [P npoxykTel ananu3upoBanu B 1 %-HOM arapo3HoM relie ¢ JaibHeHmei ne-
texkuuei Ha TpancwutiomuHaTope Gel Chemi Doc («Bio-Rad» CIIA). ITomyueHnsle pe3ynbTaTbl ObUIN BH-
3yalTU3UPOBAHBI U 3aPErUCTPUPOBAHBI ¢ TOMOLIBIO TporpaMMel «Quantity Oney.

Pezynomamul uccnedosanusi u ux oocysncoenue

OpHUM U3 OCHOBHBIX (DaKTOPOB, BIMAIOLINX Ha CIELU(GUUHOCTh PEAKIUH, ABJISIETCS IPAaBUIBHBIN MO~
0op map mpaiiMepoB, crocOOHBIX aMIUTMGUIUPOBaTh HTEpecyromuil Hac gparment JHK. J{nst koHCTpYH-
POBaHUs OJMTOHYKJICOTUAOB HEOOXOIUMO HalIU4Me OOJIBIIOrO KOJMYECTBA JAHHBIX O HYKJICOTHUAHBIX IO-
CJIeIOBaTEIBHOCTAX UCCiemyeMoro Hamu reHoma wiu ¢parmenta JIHK. [Touck HyKICOTHIHON MOCIIEIOBA-
TenbHOCTH reHa HA npoBoamiu Ha caiite NCBI ¢ 6a30#t nanabix GenBank, koTopast B cBoe Bpemst peryJsip-
HO MPOBOJIUT 0OMeH AaHHBIME ¢ EBponeiickoit naboparopueii monekynsipaoit 6uonoruu (EMBL Nucleotide
Sequence Database, Europe) u SInonckoit 6a3oit nanueix JTHK (DNA Database Bank of Japan).

[IpoexTrpoBaHuUIO MpaiMepoB NPEALIECTBYET NPEABAPUTENBHBIN 3Tall OCTPOSHUS MOAPOOHON MOJETH
TeHa-MHUIICHU WK MHOH MOCIe0BATENbHOCTH HYKICHHOBOM KHCIOTHI, KOTOPYIO MJIaHUPYETCS aMILTU(HULIN-
poBaTh.

W3HavanbHO reMarrialoTMHUH CHHTE3UPYETCA B BUIE KPYIHOMOJEKYJSIpHOro nojiunentuga. B xone
OKOHYaHUS Mpoliecca CHHTEe3a OelIka KPYITHOMOJICKYJISIPHBIN MOJUIENTH]L TIOABEPraeTcsl MPOTEONUTHUECKO-
MY PacIICIICHUIO Ha MaJTyI0 U OOJIBIIYI0 CYOBETHHUIIBI, KOTOPHIE B JAIBHEHINIEM TIIHKOIN3HpYyIOTCs. O0pa-
30BaBIINECS B Pe3yIbTaTe PACIICIUICHHS CYObeIMHUIIBI CBA3BIBAIOTCS AUCYIbOUIHBIMU CBSI3SIMHU, (POPMUPYS
rnukonenTuy. Hanbonbliee KOIMYeCTBO aKTHBHBIX LIEHTPOB, KOTOPHIE OTBETCTBEHHBI 32 AaHTUI'CHHBIE CBOM-
CTBa TeMarTJIFOTHHHUHA, JIOKAJIM30BaHbI B 00761101 cyOseauauie (HAL) [8, 9].

AHanu3 HyKJIEOTUIHON 110CIIEI0BATEIbHOCTH I'€Ha I'eMarryIloTHHUHA IIoKasai, uTo red HA cocrour u3
IBYX CyOBEeIMHUI] U curHaimbHOTO nentuaa. Ctpykrypa rena HA mpencrasinena Ha pucyHKe 1.

[ I HA HA HA
H \ ! 3
[MonHaa nocnegoeaTeneHoCTE reHa HA [MocnenoeartensHOCTE CUMHANBHOMO NenTHaa
HA jri Ha Ha HA HA A Al

K1 e _ | > I I 1

[MocnenosaTenbHOGTL NEPBON cyDbeauHNLbI [MocnenosaTenbHOCTb BTOPOR cyDbeguHULbl

Pucynok 1. JIuneitnas ctpykrypa rena HA
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MoaGop npakMepoB Ans NonyyYyeHust CyobeauHnL, reHa ...

Jns modydeHus] HyKJICOTUAHOW MocienoBaTenbHOCTH reHa HA Heo0XommMo mpaBWIIBHO MON00pAaTh
MpaiiMepsl, KOTOpPBIE cojiepaiir Obl Ha KOHIAX MOCIEe0BATEIFHOCTE (PEPMEHTOB PECTPUKIINH, IT0 KOTOPOU
B JaJIbHEHIIIEM OYAyT OCYIIECTBIATHCS BhIpE3aHNe TeHa U ero JIMTHPOBAHKE C TNIA3MUION.

XapaKkTepucTHKa MpaiiMepoB NpeAcTaBieHa B Tabnue 1.

Tabnuma 1

IlocnenoBaTeabHOCTH CHUHTE3MPOBAHHBIX npaﬁMepOB

Ne YyacTok reHa Ha3sanue ITocmenoBaTe ILHOCTE Pecrpux-| Pasmep
Taza |IPOJYKTa
1 |IlonHas mocaemoBa- Full FP Ncol |GTACCATGGAGAAAATAGTGCTT Ncol 1695
TeJNbHOCTL reHa HA Full RP Xhol |[CGACTCGAGCGATGCAAATTCTG Xhol 1.0
2 |IlocnemoBaTenbLHOCTE HA1 FP Ncol |GTGCCATGGGTGATCAGATTTGC Ncol 1000 o
nepBoit cyosenuanmbl | HA1 RP Xhol |CGTCTCGAGTCACTCTTTTTCTTCTTCTTTCT | Xhol 0
3 |[locnegoBaTeIbHOCTH Full FP Ncol |GTACCATGGAGAAAATAGTGCTT Ncol
NepBOii COLCMMHMILIT | 1y | g whol [CGTCTCGAGTCACTCTTTTTCTTCTTCTTTCT | Xhot |103° ™0
CUTHAJIbHBIN MTENTH
4 |IlocnemoBaTenbLHOCTE HA1 FP Ncol |GTGCCATGGGTGATCAGATTTGC Ncol
reua HA es curnaib- | o pp Xhol [CTGCTCGAGTATCTGGTAAGTTCCTATTGA | Xhol |60 10
HOTO IENTHAA

Ilpumeuanue. n1.0. — nap OCHOBaHUIl.

Kax BunHO 13 Tabnump! 1, GBI CKOHCTPYHPOBAHBI U CHHTE3MPOBAHBI 5 MpaiiMepoB, KOTOPBIE CIICITH-
(buuHBI onpeneneHHBIM yuacTkaMm reHa HA. M3 5 mpaiimepoB ObITH co3maHbl 4 TIapbl KOMOWHAIMHA IS T10-
Jy4eHUsl TIOJTHOW ToceoBaTenbHOCTH TeHa HA u ero cyObenuuuil. C MOMOIIbIO TEPBOM Maphl MpaiMepoB
MOJTYYHIIH TIOJIHYIO TIOCTIeIOBaTeNNbHOCTh reHa HA; BTOpo# mapsl — Mmociie10BaTeNIbHOCTD MEPBOH CyOBean-
HUIIBL;, TPEThEeH Maphl — HYKICOTHIHYIO MOCIEIOBATEIFHOCTh CUTHAIFHOTO MENTH/IA U TIEPBOH CyObeTUHN-
IIbI; YETBEPTOM Maphl MPaiMepPOB — IOCIIEAOBATEIBHOCTh MEPBOM CyOBEAMHUIIBI U BTOPOU CYOBEIMHHUIIEL.
Jliig Bcex 4 map mpaiiMepoB BBIOPATU 3HIOHYKJICa3bl PECTPUKIIUH, CAUTHI KOTOPBIX OTCYTCTBYIOT B TIOCIEIO-
BaTEIHHOCTH CaMOT0 'eHa W MPUCYTCTBYIOT B MYJIbTUKIIOHAJIFHOM yYaCcTKe TIa3MHU/IbI.

Takum 00pa3om, HaMu ObLIM BEIOpaHbI pecTprkTasbl Ncol mis npsmeix npaiimepos u Xhol ais oopat-
HBIX IpaiiMepoB.

Jns ontumuzanuu ycnosuit [P HaMu mocTaBiieH psjl SKCIEPUMEHTOB, B X0JI€ KOTOPBIX YCTAHOBUIN
ONTUMAaJIbHBIA BapuaHT npoBeicHus TP ¢ momoOpaHHbIME IpaliMepamu. B Xome 3KCIepUMEHTOB ObLIN
nmomoOpaHpl TeMIepaTypa OTKHra ImpaiiMepoB W BpeMsl JIeHATypamuu. TemmepaTypHO-BPEMEHHOU PEKUM
aMIUIM()UKAIUY TPEICTaBIICH B TabuIe 2.

Tabnuma 2

TemnepatypHo-BpemenHoi pe:xum I[P

KonuuectBo
Cranuum TP Temnepatypa u Bpemst LHKIOB
Cunres kJ[HK 45 °C — 60 muHn
Jenatypanus 94 °C — 2 mun
Henatyparus 1 94°C—20c¢
Omxur 1 45°C—30¢ 5
Dnonramus 1 68 °C — 3 MuH
Jenatypanus 2 94°C—30c¢
Omxur 2 57°C—30c 31
DnoHramnus 2 68 °C — 7 muH
dunanpHast >IOHraUs 68 °C — 7 mun
VY aepkuBaHNE TeMIEPaTypsl 4°C

CormacHo Tabmuiie 2, HadyanpHOU ctagueit [ILIP B manHOM ciydae sBisercs cuaTe3 kJIHK, Tak xak B
peakIuu B Ka4eCTBE MATPHUIILI UCIIOIL30BaIH paHee BhieiacHHy0 PHK. Beut BEIOpaH nByCTaquitHBIN pexiuM
aMIuM(UKanyy. 3HAYUTEIBHO YBEITUYCHO BPEMS DJIOHTAI[MH BO BTOPOU CTAJMH aMIUTHU()UKAIUY TI0 IPUYNHE
OOJIBITIOrO pa3Mepa MoTydaeMoro MpoaykTa (Tadm. 1).
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Ha pucynke 2 npencrasieH anekrpodopernyeckuii mpoduas pesynbpraroB [P, cormacHo koTopomy
pa3mMepsl ony4deHHbIX [II[P-nmpoaykToB COOTBETCTBYIOT CBOMM, PaHEe TEOPETHUECKH PACCUNTAHHBIM pa3Me-
pam (tabm. 1).

M — mapkep (1 kb, Invitrogen); / — mosHast mocnenoBaTenbHOCTh reHa HA; 2 — mocnetoBaTeIbHOCTh
HEePBOH CyObEANHMIBI U CUTHAIBHOTO TIENTHAA; 3 — IOCIeJ0BATEIbHOCTD IIEPBOH CyOhe IMHHUIIBI;
4 — nocnenoBarenbHOCTH TeHa HA 6e3 curHanbHOro nenrtuia

Pucynok 2. Dnexrpodoperpamma [TIP dpparmenros rena HA u ero cyObenuHmI
mraMM A/nebens-mmmys/Manructay/3/06 (HSN1)

HawnGonee BakHa IpH ONpEeAEIeHUN TPEXMEPHOH CTPYKTYphI OeiKa IepBoHavYa bHas HapaOOTKa reHa,
KOTOPBIN KOAMPYET aMUHOKHCIOTHYIO ITOCIIEJOBATEIbHOCTh HccienyeMoro 6enka. Heobxoanmoii cocras-
nstomied pu npoBeaenun [P sBisieTcst KOHCTpyHpoBaHUE MpaiMepoB, KOTOPHIE TOJDKHBI OBITH CIEIH-
(GUIHBIMU B 00eCIIeYNBaTh JOCTATOYHYIO TOYHOCTH peakinu. CHHTEe3UpOBaHHBIE HAMH IIPpaiiMephbl OTBEYAIOT
BCEM OOLIECTIPUHATHIM PEKOMEHAAIMAM, KOTOPBIE HCTIONB3YIOTCS IPH KOHCTPYHUPOBAHUHU NIPAMEPOB.

Baxnouenue

Takum o0pa3oM, B pe3yibTaTe NPOBEICHHONW HaMH pabOTHl ObUIM CHHTE3WPOBAHBI CIELU(pUYECKUE
npaiiMeps! 1 aMuindukanuy reia HA u ero onpeneneHHbIX yJacTKOB, a TaKXKe ONTUMU3UPOBAHBI yCIIO-
Bust st ipoBenenus [TLP. [Tpu au3aiine OMMTOHYKICOTHIOB JUTS HAUOOJBIIEH CIeUPUIHOCTH YIUTHIBATN
BCE KpHUTepHH, Npeabsasiasiemble npaimepaMm mis [THP. TIpu momomy nmakera KOMIOBIOTEPHOH MPOrpaMMbl
OBLIO cO3/1aHO 5 MpaliMepoB, KOTOPBIC B JallbHEHIIIEM POXO MU arpodaruio. JlanHbie paliMepsl XapakTe-
PH3YIOTCS IOBOJIFHO BBICOKOW YyBCTBHUTEIBHOCTHIO, CIIEIIM(YUIHOCTHIO U BOCIPOU3BOAMMOCTBIO PE3YIIBTA-
TOB. DKCIIEpUMEHTaIbHBIE PA0OTHI MO ONpeeNeHHI0 cocTaBa peakoHHoi [P cmecu, a Takxe mo moxbo-
PY ONTHMANBHBIX TEMIIEPATYpPHO-BPEMEHHBIX MapaMeTpPOB aMIUTM(UKALIMK TO3BOJIMIN OTpabOTaTh yCIOBUS
nocranoBky [11IP, mpu KOTOpBIX mporcxoauT crenuduueckas Hapaborka [TIIP npoaykra Hy»kKHOTO pazmepa
U B IOCTaTOYHOM KojuuecTBe. [loyueHHbIe mpaliMepsl B JadbHEHIeM OyAyT HCIOIb30BaHbl B paboTax At
MOJTYYEeHHUs] PEKOMOMHAHTHOTO OeJKa TreMarriiloTHHUHA BUpYyca TPHIA NTHI, KOTOPBI OyAeT NCIONb30BaH
JUIS OTIPENICNICHUS €T0 TPEXMEPHOM CTPYKTYPBI.

Paboma evinonnena 6 pamxax npoexma epaHmoso2o GUHAHCUPOBAHUS HAYUHBIX ucciedosanul «HM3y-
yeHue npoyecca namo2ene3a GUPYca epunna NpuU USMeHeHUul AHMULeHHo CIMpPYKMYypsl, NYmMeMm mpexmepHozo
Mooenuposanus beaxosy (2018—2020), Ne AP05132243.
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Kyc TyMaybl BUPYCHIHBIH FeMarTJJI0TUHHUH TeHiHiH
cyO0O0ipJikTepiH aay yuiiH npaimepJiepai Tanaay

A tymay BupychHBIH B xone C Tymay BHpycCTapbhlHAaH aibIpMalIbUIBIFBI CYTKOPEKTLIEp MEH KYCTapibIH
KONTeTeH TYpJIEpiH 3aKbIMAaiifbl JKOHE TINTI aWTapibIKTail e3repMeNiIiriMeH epekiesleHeni. Ocipece
BUPHUOHHBIH YCTUIIK INIMKONPOTEHH/EP] HelipaMMHMAa3a MEH I'eMarrIlOTHHUH e3repMenti OouIbin Tabbulagbl.
MakxanaHbIH MakcaTbl KYC TyMaybl BUDYCHIHBIH T'€Hi FeMarrIlOTHHUHHIH YIIOJIIEeMIIK KYPbUIbIMBIH aHBIKTAY
YLLIIH ToJMMepa3/ibl Ti30eKTI peakiys SAiCiMeH OHBIH TOJBIK JKOHE CyOOipiiriHiH HYKICOTHATI Ti30erin amy
YLIH mpaiiMepriepii TaHgay jKoHE OHTalnaHiplpy Oousbin Tabbutagsl. JKymbicta HA rewinin GesnikTepin
(mankupIeiTiH, KypaMbiHaa SHIoHyKIea3 sl Oenrim Ncol xxone Xhol pecrpukrasanapst 6ap, mpaiiMepiepin
TaHJAy XKOHE CHHTe3ey OOHBIHINA )KYMBICTHIH HOTHIXeNepi kepceTiireH. [Ipaiimepnepain MamiMerTepi oTe
JKOFaphI Ce31IMTAIBIKIIEH JKOHE epeKIIeNiriMer cunarranagsl. CHuHTe3nenreH epekure npaiimepinep HA renin
JKOHE OHBIH Oenriii OeiKTepiH aMIUMUKaIIIayFa KOJIaHbUIsl, connai-ak [1TP xyprizynin maprrapst
OHTaMIaHABIPbLIAbL. JKYpriziireH 3eprreyiep HOTHXKECIH TIeMarryIOTHHHH aKybI3bIHBIH YIIOJIIEMIK
KYPBUIBIMBIH aHBIKTaY YIIIH KOJIAAQHBUIATBIH KYC TyMaybl BUPYCHIHBIH T'€MarriIlOTUHUHHIH PEKOMOMHAHTTHI
aKybI3bIH aly OOMbIHILA )KYMbBICTAp/a NalianaHapl.

Kinm cesoep: ammnmuduxanus, IITP, npaiimep, Tymay, reMarrfiOTHHUH, PECTPUKTa3a, CErMEHT, BUPYC,
YIIONIIEM/IIK KYPBLIBIM.

A.U. Isabek, T.M. Tlenchiyeva, O.V. Chervyakova, E.D. Burashev, K.T. Sultankulova

Selection of primers for the obtaining of subunits
of the avian influenza virus hemagglutinin gene

Influenza A virus, in contrast to influenza viruses B and C, affects many species of mammals and birds and is
very variable. Particularly variable are the surface glycoproteins of the virion, haemagglutinin (HA) and neu-
raminidase (NA). The purpose of this work is to select primers and optimize the conditions for obtaining the
nucleotide sequence of the hemagglutinin gene of the avian influenza virus and its subunits by the polymerase
chain reaction method for further determination of its three-dimensional structure. The paper presents the re-
sults of work on the selection and synthesis of primers, including sites for endonuclease cleavage of the re-
striction enzymes Ncol and Xhol, flanking sections of the NA gene. These primers are characterized by rather
high sensitivity, specificity and reproducibility of the results. The synthesized specific primers were used to
amplify the HA gene and its specific regions, and the PCR conditions were optimized. The results of the con-
ducted studies are expedient for using in the works on obtaining the recombinant hemagglutinin protein of the
avian influenza virus, which will be used to determine its three-dimensional structure.

Keywords: amplification, PCR, primer, influenza, hemagglutinin, restriction enzyme, segment, virus, three-
dimensional structure.

References

1 Siurin, V.N., & Osidze, N.H. (1973). Hripp ptits [Avian influenza]. Maloizvestnye zaraznye bolezni zhivotnykh — Little
known infectious animal diseases. Moscow [in Russian].

Cepus «Bronorusi. MegmuuHa. Meorpadusi». Ne 4(92)/2018 65



A.Y. Vcabek, T.M. TneHuneBa un gp.

2 Lvov, D.K., Kaverin, N.V., Klenk, H.D., Matrosovich, M., & Steh, J. (2008). Avian influenza in Northern Eurasia. Mono-
graphs in Virology, 27, 41-58.

3 Kaverin, N.V., Rudneva, L.A., Timofeeeva, T.A., & lhnateva, A.V. (2012). Antihennaia struktura hemahhliutinina virusa
hrippa ptits [Antigenic structure of influenza A virus hemagglutinin]. Voprosy virusolohii — Virology issues, 1, 148-58 [in Russian].

4 Bedford, T., Suchard, M.A., Lemey, P., Dudas, G., Gregory, V., & Hay, A.J. (2014). Integrating influenza antigenic dynam-
ics with molecular evolution. Elife, 3, 14-19.

5 Wilson, [.A., Skehel, J.J., & Wiley, D.C. (1981). Structure of the hemagglutinin membrane glycoprotein of influenza virus at
3A resolution. Nature, 289, 366—373.

6 Tong, S., Li, Y., & Rivailler, P. (2012). A distinct lineage of influenza A virus from bats. Proc. Natl. Acad. Sci. USA, 109,
4269-4274.

7 Lysenko, E.A. (2011). Molekuliarno-heneticheskie i biokhimicheskie metody v sovremennoi biolohii rastenii: Polimeraznaia
tsepnaia reaktsiia. Stratehiia podbora praimerov dlia analiza ekspressii henov [Molecular genetic and biochemical methods in mod-
ern plant biology: Polymerase chain reaction. The strategy of selecting primers for the analysis of gene expression].
VLV. Kuznetsov, V.V. Kuznetsov, H.A. Romanov (Eds.). Moscow: BINOM; Laboratoriia znanii, 75-96 [in Russian].

8 Stevens, J.O., Blixt, T.M., & Tumpey, J.K. (2006). Structure and receptor specificity of the hemagglutinin from an H5N1 in-
fluenza virus. Science, 312, 404—410.

9 Laver, W.G. (1973). The Polypeptides of Influenza Viruses. Advances in Virus Research, 18, 57-103.

66 BecTHuk KaparaHguHckoro yHuBepcuteTa



MEOULIMHA
MEDICINE

UDC 631.4:546.3:001.18

K.A. Nurlybayeva, A.M. Aitkulov, M.A. Mukasheva, A.E. Starikova

Ye.A. Buketov Karaganda State University, Kazakhstan
(E-mail: kunduz09@mail.ru)

Cytomorphological assessment of the nasal mucosa of the children's population
of some industrial cities of Karaganda region

The article presents the results of studying rhinocytogram of the child population of three industrial cities of
Karaganda region (Temirtau, Balkhash, Abai cities). The methods of cytological analyses of mucous mem-
brane of the nasal cavity (MMNC) were used. Cytochemical methods were used for early detection of
functional changes in the non-specific mononuclear system of protection of an organism from environmental
factors. In the cytomorphologycal study of MMNC’s cell, it was found a reduced quantity of normal
epithelial cells of children which live in Temirtau city (10.8 times) and in Balkhash city (12.1 times)..
Students of Abai city had the 13.3 times decrease of indicators in the cells of flat epithelium. The number of
segmental and rod-core neutrophils with signs of damage exceeded the physiological norms in the children's
population of Abai (4.8 times), Temirtau (6.3 times), and Balkhash (7.4 times). Thus, with the help of indica-
tors of bacterial contamination of the mucous membranes of the nasal cavity, it is possible to identify people
who are at risk for non-specific diseases and have suppressed function of immune system.

Keywords: mucous membrane of the nasal cavity, children's population, nonspecific resistance of an organ-
ism, eosinophils, mast cells.

Introduction

Recently, it has become possible to introduce new methods of analysis in environmental and biological
monitoring [1-3]. According to scientific publications [2, 4, 5] the oral and nasal microflora is an integral
indicator of the organism’s state that are influenced by the multifactorial effects of the environment and re-
flects the violation of neuro-humoral regulation in the body as the result of any disease. Increasing the num-
ber of cells with karyorhexis is the result of apoptosis that is characterized by proliferative activity of cells by
the action of endogenous or exogenous factors. An increase of the quantity of nuclear-free cells characterizes
the ulcerative-inflammatory process, which leads to hyperkeratosis, and with an increase in the number of
neutrophils (NP) develops an inflammatory-infectious process [6]. An increase of the number of binuclear
cells indicates initial mutagenic activity [7, 8]. The formation of vacuole dystrophy indicates cell degenera-
tion and that is one of the signs of necrosis; and the increase of quantity of cells with vacuoles is served as an
indicator of toxic effects [9]. An increase of the number of mast cells (MC) indicates intoxication in which
the accumulation of granular MC occurs first, and then they actively secrete biologically active substances,
causing a violation of the reactivity of buccal cheek epithelium [10, 11]. Thus MC enhances collagen synthe-
sis by fibroblasts, fibrous formation and activity of mastocytes (degree of degranulation) becomes maximal.
The experience of the above-mentioned numerous studies of the MMNC showed undoubted interest and per-
ceptivity for further research in that direction.

Methodology

We have organized and conducted research work of children's contingent of primary classes (1st and
2nd grades) of secondary educational schools of Temirtau, Balkhash and Abai cities of Karaganda region. In
total, we examined 240 children 6-8 years old.
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To survey the child population of the three industrial cities of the Karaganda region with the methods of
cytological analyses of mucous membrane of the nasal cavity (MMNC) are used with microscope MS-200
(Austria, 2004). Normality of data distribution is estimated by Kolmogorov-Smirnov criterion. The time al-
lotted for each phase of the study: warm-up, calibration, testing sensors, etc were taken into account to ex-
clude systematic errors type of «test — observation». The arithmetic mean, variance, error were calculated for
quantitative variables with normal distribution. The median the 95 % confidence interval (CI) were calculat-
ed for quantitative variables that do not obey the norms distributing. The differences between the groups
were revealed by the methods of parametric statistics. Comparison and evaluation of relative risks was per-
formed according to the value of %>. Nonparametric criteria based on univariate dispersion analysis based on
Wilcoxon rank labels, median test, Spearman rank correlation coefficient were used for calculation [12—15].
The modifier of the research was the purity of the using reagents, which were controlled by standard solu-
tions «control — quality». The results of the deviation, changes in the rhinocytogram, fluctuations were com-
pared with the physiological limits of the fluctuations.

Specific criteria for rhinitis and induced mutagenesis were used according to the indicators of MMCN.
We counted 200 cells. If 40—50 % of neutrophils (NL) were observed, the condition was recorded as acute
inflammatory rhinitis. If 5 % of normal cubic cells and more than 30 % of damaged cubic cells with de-
stroyed neutrophils were found, this condition was recorded as chronic atrophic rhinitis. 5 % and above of
eosinophils and MC indicated the state of allergic rhinitis. 50 % or above of degenerated neutrophilic leuko-
cytes (DNL) was characteristic of chronic inflammatory rhinitis. Less than 5-10 % of flat epithelial cells,
and more than 40 % of degenerated flat epithelial cells (FEC) were characteristic of catarrhal rhinitis. 50 %
or more detected FEK, degenerated cubic and cylindrical cells (DCC), DNL, MK — subatrophic rhinitis.

Results and their discussion

According to the results of our own cytomorphological studies of MMNC cells, it was found that the
number of normal epithelial cells of children of Temirtau was reduced 10.8 times, Balkhash — 12.1 times.
Abai schoolchildren's level of flat epithelial cells decline 13.3 times (Table 1).

Table 1
Quantity (in %) of flat epithelium cells of MMNC in children (6-8 years old) (M+m, 95 % CI)

Cell type Norm Abai Balkhash Temirtau
(n=80) (n=80) (n=80)
Without signs of damage 40.00+3.40 3.0+1.0%* 3.34+1.8% 3.741.1%
(10-70) (1.3-7.3) (4.6-11.3) (0.8-6.5)
With signs of damage 2.00+0.03 36.3£6.1* 55.0+£7.6* 43.3+7.2%
(0-4) (23.3-49.2) (38.8-71.1) (28.0-58.5)

Note. ¥ — p <0.05.

Flat epithelial cells with signs of damage were found in the mucous membrane of the nasal cavity in all
surveyed children of the cities of Karaganda region. Excess with signs of damage of children’s flat epitheli-
um of MMNC was recorded at values 18.1 times in Abai, 27.5 times in Balkhash, 21.65 times in Temirtau.
Research data [2, 4, 9, 10, 16, 17] are shown that the MMNC reflects the state of an organism that changes
depending on environmental pollution. Epithelial cells of mucous membranes of various degrees of differen-
tiation, which are in certain stable relations with each other, changes under the influence of various adverse
effects and can be considered as a target [18, 19].

The similar situation is observed in relation to normal cubic and cylindrical epithelial cells in Temirtau,
The quantity of these cells was reduced 17.3 times in children living in Temirtau, 6.4 times — in Balkhash,
3.38 times — in Abai (Table 2). The number of cubic and cylindrical epithelial cells with signs of damage of
Temirtau children increased slightly by 40 %, Balkhash children — 2.7 times.

Our results are consistent with those of other researchers [4, 9, 18, 20]. Dust, gases, general toxic action
substances entering the organism from atmospheric air cause polymorphic changes in MMCN. The greatest
changes are observed in acute and chronic rhinitis. In the results of our research, children showed the de-
crease in the cleaning ability of the epithelium of the upper respiratory tract. We noted the increase of impact
on phagocytic cells, that type of cells become less functionally and they are able to deposit in epithelium of
respiratory tract. Some cells penetrate to the basal layer and become a trigger for the development of early
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alteration of the epithelium, neutrophils, macrophages. Disorder of their functional properties increases sim-
ultaneously with functional insufficiency of muco ciliary clearance [18, 20].

Table 2
Quantity (in %) of cubic and cylindrical epithelial cells of children MMCN (6-8 years old) (M+m, 95 % CI)
Abai Balkhash Temirtau
Cell type Norm (n=80) (n=80) (n=80)
Without signs of damage 45.00+4.20 13.3£10.9 7.0+4.1* 2.6+1.1%
(15-75) (21.5-48.0) (4.4-18.4) (0.5-5.7)
With signs of damage 5.00+1.20 13.243.2* 13.6+2.8 7+1.4
(0-10) (6.1-20.3) (7.6-19.5) (3.8-10.1)

Note. * — p < 0.05.

To determine the influence of harmful environmental factors on the health status of schoolchildren as
indicators that reflect protective-adaptive reactions of an organism, we used the rhinocytogram with the
study of the quantitative characteristics of segmental and rod-core neutrophils (Table 3). The analysis of the
results revealed that the number of segmental and rod-core NL exceeds the norm 11.5 times in
rhinocytogram of children living in Abai; in Temirtau — 11.3 times and in Balkhash — 12.1 times. It was
detected that elevation of segmental and rod-core neutrophils with signs of damage 4.8 times in Abai;
6.3 times in Temirtau, and 7.4 times of Balkhash.

Table 3
Segmental and rod-core neutrophils (in %) of MMCN in children (6—8 years) (M £+ m, 95 % CI)

Cell type Norm Abai Balkhash Temirtau
(n=80) (n=80) (n=80)
Without signs of damage 2,00+0,90 23,0+£10,4 24,3+4,9% 22,7+5,7*
(1-3) (3,8-49,8) (13,0-35,6) (10,1-35,2)
With signs of damage 5,70+0,50 27,8+5,7* 42,3+5,0* 36,3+5,4*
(1,4-10) (15,2-40,3) (31,5-52,9) (26,7-61,9)

Note. * — p < 0.05.

As can be seen from Table 4, the contamination by microflora (Streptococcus and Staphylococcus) is
increased in the children's contingent of Balkhash city 10.75 times; 4.1 times in Temirtau and 3 times in
Abai. In areas with adverse hygienic situation children are more often ill with diseases of the ENT organs,
skin, allergies. These diseases are detected 3 times more often than in control groups of children. Herewith
there is the certain predominance of ENT diseases in children who live in areas with air contaminated with
phenol. Systematic dust exposure leads to the increase of the rhinitis, bronchitis incidence of children [18].
The air polluted by emissions of industrial production (hydrocarbons, hydrogen sulfide) causes allergies of
children which live in the area more than 3 years.

Table 4
Contamination with microflora (in %) of MMCN of children (68 years) (M £+ m, 95 % CI)

Cell tvpe Norm Abai Balkhash Temirtau
yp (n=80) (n=80) (n=80)
. . 0,30+0,01
Eosinophils (0,0-0.60) 13,0+9,0 - -
1,20+0,01 B 3 B
Mast cells (0.20-2.20)
Contamination with microflora 1,20+0,01 3,6+0,8* 12,9+£2,5% 5.040%
(streptococci and staphylococci) (0,0-2,40) (1,1-6,0) (7,3-18,5) ’

Note. ¥ — p <0.05.
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Conclusion

It is generally recognized that cytochemical methods can be used for early detection of functional
changes in the nonspecific mononuclear system of organism’s protection from environmental factors, de-
pending on the impact of environmental stress [5, 9, 10, 16, 18]. The high sensitivity of these indicators of
the organism’s immune status allows recommending them for early detection of the impact of adverse envi-
ronmental factors on humans. The most informative are data of bacterial contamination of the mucous mem-
branes of the nasal cavity, which can be used to identify people who are at risk for non-specific diseases and
have suppressed function of immune system.
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K.A. Hypasi6aesa, A.M. Aiitkynos, M.A. MykameBa, A.E. CtapukoBa

Kaparanabl 00/1bICBIHAAFBI KeHOIP OHEPKICINTIK KajajJdapaarbl 0anajapabiH
MYPHBIHBIH HIBIPBIIITHI KA0BIFbI KYHiH HUTOMOP(OJI0THSJIBIK 0arajiay

Maxkanana Kaparanasl OONBICBIHBIH YII ©HEPKACINTIK KajnajdapbiHAa TypareiH OananapabiH (Temipray,
Bankam, A6ail) NONyISALMACHIH 3epTTEy HOTWKeNepi OOMBIHINA PHHOLUTOrPAMMAaHBIH —e3repictepi
TaJKbIIAHIbl, MYPBIH IIBIPBILTEl KAaOBIFBIHBIH 3€PTTEY LMTOJOTHSIIBIK Tajjay oMICi apKbUIBI JKYy3ere
aceIpbUIABL.  LIMTOXUMUSUTBIK  OMICTEp aF3aHbl KOpIIaraH OpTAaHBIH (DakTopiapelHaH KOpFay YIIiH
crier(pUKaIbl €MeC MOHOHYKJICAPIBIK JKyiene (YHKIMOHAIIBIK ©3repicTepAi epTe aHbIKTay YIIiH
xonmaugsl. MKIIK skacyrmanapbslHeIH DUTOMOPQOIOTHSUIBIK 3epTTeyi Kesinne Temiprayma OamamapiabiH
KaJIBINITHl 3MUTENUH skacymanapbiHbiH canbl 10,8 ecere, bankam kamacel 12,1 ecere a3aifraHAbIFbI
aHbpIKTaNAbl. ADail Kamackl OKYIIBUIAPBIHBIH KaCyIIaIbIK dnuTenuiinin 13,3 ece a3arobl OGaiikanael. Abaiina
TypaThiH OananapsiHa 3usiH Oenrinepi 6ap cerMeHTTep MeH He#tpodunaepai ypsin-cory 4,8 ecenen acassl,
Temiprayna — 6,3 ece, bankam kanaceiHbelH Oananapsl 7,4 eceneH acampl. Ochliaiiina, MYPHIH KyBICBIHBIH
IIBIPBIITEl  KaOATTapbIHBIH OAKTEPUSUIbIK J1aCTaHy KOPCETKIIITEepiH NaianaHbll, MMMYHABIK >KYHEHIH
JeTnpeccusuIbIK (QyHKIMACH OOJIBINT TaOBUIATHIH SpeKIle eMec aypylapiAsl JaMbITy Kayimi Oap axammapis
aHBIKTayFa 0OJajbl.

Kinm ce3dep: MypBIH MIBIPBINITE KAOBIFBI, Oanamap WOMyJSIOUSCHL, aF3aFa TOH €MeC KapChUIBIK,
203uHOMIAEP, XKyaH )Kacymanap.

K.A. Hypasi6aesa, A.M. Aiitkynos, M.A. MykameBa, A.E. CrapukoBa

Hutomopdosiornyeckas olleHKA CJAU3UCTON 000/10UYKH MOJOCTH HOCA
Y 1eTCKOro HaceJIeHUs HEKOTOPbIX MPOMBIILIEHHBIX TOPOI0B
Kaparanaunckoii odjiactu

B crarbe paccMOTpeHBI H3MEHEHHS! B PUHOIUTOTPAaMME I10 pe3yJIbTaTaM 00CIIEeT0BAHMS JETCKOTO HaCEICHUS
TpeX NPOMBINIIEHHBIX roponoB Kaparanmuuckoit obmactu (Temupray, banxama, A6as). Mcmons3oBanics
METO/IbI LIMTOJIOTHYECKOTO aHAJIN3a CIU3UCTON 000104k HocoBol nosioctu (COITH). Lluroxumuyeckue me-
TOZBI OBUIM NMPUMEHEHBI JUI PAHHETO BBIABICHHUS (YHKIMOHAIBHBIX W3MEHEHUH Hecrnennduueckod MOHO-
HYKJI€apHOHM CHCTEMBI 3all[UThl OpraHu3Ma OT (haKTOpOB OKpyxkaromeh cpensl. IIpu nuromopdonorunaeckom
uccnenosannu kietok COITH Obuto BBIABIEHO, YTO y AeTEH, IPOKUBAIOMMX B TeMHUpTay, KOJIUIECTBO HOP-
MaJIbHBIX JIUTENIMANBHBIX KJIeTOK cHIKeHO B 10,8 pa3a, y nereii B banxame — B 12,1 pa3za. YV mIKOJIBHUKOB,
MIPOKMBAIOIINX B A0ae, OTMEUaeTCsl CHIDKCHUE IOoKas3arelled B KIeTKax IUIOocKoro smurenus B 13,3 pasa.
Yncno CerMeHTHBIX U MANOYKOSAECPHBIX HEHTPO(QHIOB ¢ MPHU3HAKaMH MOBPEXKICHHS NPEBHIIIAI0 (pHU3N0IO0-
TrU4YecKre HOPMBI y JETCKOro HacesneHus r. A6as B 4,8 pasa, Temupray — B 6,3 pasa m banxama — B
7,4 paza. Takum 00pa3oM, ¢ TIOMOIIBIO MTOKa3aTeNel 6akTepHanbHON 00CEMEHEHHOCTH CIM3UCTBIX 000JI0YeK
TIOJIOCTH HOCA MOXKHO BBISIBUTBH JIIOZIEH, BXOSAIIMX B IPYIIBI PUCKA Pa3BUTHS HeCTIENU(pUIECKUX 3a0oeBa-
HUM, IPEICTABISIOMNX cO00H YTHETEHHYIO (YHKLIUIO UIMMYHHOH CHCTEMBI.

Kniouesvie cnosa: cnmsuctast 0605104Ka MOJTOCTH HOCA, JETCKOE HaceleHHe, Hecrneluduueckas pe3ucTeHT-
HOCTb OpraHNU3Ma, S03MHO(UIIBI, TYYHBIC KICTKH.
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ApHUTMOreHAiK CHHAPOMAAP/AbI TAPreTTi CeKBeHHUPJIeyre apHaJIFaH
KiTanxaHaJapabl 1alibIHAAY epeKIIeJiKTepi

Maxkanaga Illumina ruardopmachiHa apHanfaH IaiJalaHylIbl KapAHOTCHETHKANBIK MaHEeNiH Maiigaaana
OTBIPBII, PTYPIi APUTMOTEHIIK CHHAPOMIApMEH accolualusuianran 96 reHai taprerti 6aibITy oficiMeH
taprerti cekBeHupiey ymiH JIHK kitamxaHanmapblH madibIHIayIbIH SmicTeMeci CHHATTaidraH. Taprerri
reapepain JIHK kitamxaHamapsl opTypii apHTMOTEHMIK CHHIpOMAAphl Oap 65 Haykacka JaWbIHIAIIBL
Xarrama 225 wr reHomuslK JIHK yirinepinen JIHK kitamxaHamapblH o3ipieyre OHTailIaHABIPBUIIBL
bakpiay periage p/n G9901C (Agilent Technologies, AKIII) sKUBIHTBIFBIMEH Oipre KETKI3UIreH OalbIThUTFaH
6akpuray THK-cer (Enrichment Control DNA) naiinanansuinsl. Ex angpiven, Oapibik 65 HaykacteiH JJHK
YJITiiepi pecTpUKIMSUIBIK (epMEHTTep KOeMeriMeH opTypii ¢parMmeHTTepre OeiHIi KoHEe [eHATypaiis-
nauael. Coman keilin, cakunanel JJHK MomexymamapelH Kypy YIOiH 30HATap KiTamxaHachl TapreTTi
¢parmenTrepre TuOpuansaumsianapl.  Kenemrekte OunomH(OpMaTHKANBIK Tajgay KesiHae —yiriaepmi
HAEHTUUKANMUIAY YIIIH 65 yirire opTyp:i 65 MHIEKC CHKBEHCTepl KOCBUIABL 30HATAp OHMOTHHIENI KoHE
TaprerTi (parMeHTTep MArHHUTTI CTPENTABUIWHAI IIapiap KeMeriMeH OemiHin ambiHabl. KeHiH caxuHais!
JHK Monekynamapsl jnuranust ypaici kxesinme Oipikripinmi. Taprerti ¢parMentTep moimMepasisl Ti30ek
peaKIMsICH KOMETiMeH aMIDTM(UKAIMIAHAB, HOTIKECIHAE aJIBIHFAH WHIEKCTEIreH aMIUTMQHUKAIHS
enimzaepi [llumina HiSeq2000 »xaHa OybIHABI CEKBEHATOPBIH/IA CEKBEHHUpPIIEYTe Kibepini.

Kinm ce30ep: apuTMOreHAIK CcHHIpPOMIAp, Taprerti cekBeHupiaey, JHK kitanxananapsl, 3amaHayn
KapMOJIOTUsl.

Kipicne

JKypekx puTMi 3aKbIMIaHYJIAPBIHBIH ATHOJIOTHUSACHIH 3€PTTEY ©3EKTUIIT aypy KOPCETKIMTepi MEH oM
KOPCETKIMTEPIHIH KOFaphl 00YBIMEH JKOHE apUTMUSIIAp HOTHKECIHIE KEHETTECH KYPEK OJIIMiHIH JaMybIMEH
anbikTananel. Kenerren skypek emimi (KXKO) 3amanaym kapauoniorusja IICHIJIMEICH MaHBI3/IbI
Macenenepaiy Oipi Oonbin Kanyna. JKeur cabibin KOKO xenteren Oencenmi, eHOCKKe kapamIbl amamziap
OMIpIH aJBI KeTyAe, KaiTeic 6omranaapasH 20 % jkaraaiblHIa aHBIK KapAHOIOTHSIIBIK aypyiap OommaraH
[1-4]. KXXO cebenTepi HayKacThIH >KacblHa OalmaHBICTBI opTYpai Oonamsl. Meicansl, Oamanapna KXKO
KEHETTEH 6JIIM CHHAPOMBI, OCITiMl JKYpeK aypynapbl (TipIIiTiKKe KayilTi )KypeK pUTMiHIH 3aKbIMAaHYJIapHl,
KapIHOMHUOTIATHSIIAP, Tya OITKEH >KYpPEK KeMicTiri, 06acTamkpl OKIe THUIEPTCH3WSICHI, OH KapBIHIITAHBIH
ApUTMOTEHAl AMCIUIA3UACH KoHE T.0.) TypiHae cumartanran [5—7]. An epecek amamumapna KXKO namy
MEXaHM3Mi KON >KaFjaiija >KYpPeK KapblHIIAJapbIHBIH ©Te Ui KbICKApTHUTYBIMEH OalIaHBICTHI, KeHOip
JKaraainapaa OpaauapuTMUsIMEH (KUl )KYPEK PUTMI) KOHE aCUCTOIMAMEH (KYPEKTIH TOKTaybl) OaiIaHBICTHI
[8, 9]. 35 »xacraH TeMeH HayKacTapaa 0acka HWINEMHSIIBIK €MEC CHITaTTarbl ITHOJOTHSIIAPIBIH ocepi
kepcetinren [10-13]. JKypek aypynapeiHaH KaWTbic OonraH HaykKactapislH kebicinae (80 %) >KypekTig
ueMusislK aypysl (JKWMA) anbikTangsl, consiMeH karap KOKO kayimine AuiaTalMsIblK KapIdOMHUOIATHS
JKOHE JKYPeK akaybl Oap KapT Haykacrap aymap eremi [10]. KXKO rumeprpodukanslk KapaunoMHONATHS
[14—17], oH KapbIHIIAILI APUTMOTCHJII Kapauomuonatus [5, 8], coHbiMeH Karap Damno TeTpagachlH
paaMKanapl Ty3eTyJIeH KeHiHTi KapT Haykactapaa [9], ocipece conm KapbiHINA AWCHYHKIUSACH Oap
HayKacTapaa kesnecemi. An bpyramga cuaapomel, Tya OiTkeH y3apTeutrad QT cHHAPOMBI KapT HayKacTapa
KXKO xesinge xwui ke3zmecerin cebentepaid 6ipi Oonbin TaObiMaiiapl [18]. Kenet xypek emiMiHiH AaMybl
95 % >xarnmaiiia KapbIHIIAJIBIK TaXUKApAUsS MCH KapblHIIanap GUOPHUIAIUSICEIMEH OaiIaHBICTBI, ajl KaJFaH
5 % OpagmapuTMESLIIap MEH acHCTONMSIIap yiecine keneni [19-24].

JKana OybIHIBI JKOFaphl ©HIMJII CEKBEHUpIEY TEXHOJOTHSIAPBIHBIH JaMybl apHTMEsUIAp JaMybIMEH
acCOIMAIMUIAHFAH KONTEreH TCHETUKAJBIK BapHalusIapAbl 3epTTeyre MyMKiHIIK Oepemi. Anam
TEHOMBIHBIH TOJBIK Y3BIHABIFEI 3,2 MIPI KYI HETi3AeH Typaasl, TeHOMHBIH ~1 % 3k30Mapl (aKybI3
KOJATANTHIH reHjiep) koaraiapl, o mamamer 30000 reHi Kypaipl. ApUTMUSUIAPIBIH >65 % aHbIKTay YIIiH
JIOCTYPIIi IMATHOCTUKANBIK TecTiieyae 1—15 reni naiinanany o/IeTTe KEeTKUTIKTI.
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JKana OybIHIBI CEKBEHUpIICY T'EHETHKA CcalachblH/a 3epTXaHaiap/ia reHoMIap Ti30CKTepiHiH BapUaIus-
CHIH T€3 JKOHE YKOHOMHKAIBIK THIMIII JKOJIMEH aHBIKTayFa MYMKIHmIK Oepemi. JKaHa OyBIHIBI CEKBEHUPIICY
KOMETIMEH HaKTHl aypyJlapMeH OalIaHBICTBI TEHETHKAIBIK ©3TepiCTep i aHBIKTAY YIIIH TE€HOMHBIH HaKTHI
TapreTTi aliMaKTapblH TAHJAT ally 6T¢ MaHBI3]IbL.

«Agilent Technologies» KOMIaHHICBIHBIH T'€HIACP MaHEIbACPI — HAKTHI KOCBHIMIIAapFa apHaJFaH
HaKThl TEHJIEP >KUBIHTHIFbIHA IMOFBIPIAHFAH KYPBUIFBLIAP. AJJIBIH ana TaHJajdFaH KOHTEHTI 0ap TreHiep
MaHENBJIEPiH HEMECe KEKE TaIlChIPhIC OOWBIHINA JANBIHAANFAH TSHIEP MaHEIbACPIH CaThIl alyFa 0OJabl.
AnppiH ana TaHmaJIFaH TapreTTi TEHJEp MaHeNbJCPiHiH KypaMblHa >KapHUsiaHbIMIAp MEH Capariiibl
HYCKayJapblHAH TaHJAJbIN aJIbIHFAH MaHBI3MbI TEHACP/TEH aiiMaKTaphl Kipeli. ATalFaH reHJep MaHenbaepi
ICIK, TYKBIMKyQJIAUTHIH, JXYPEK-KAHTAMBIp aypylapblH JKOHE ayTHU3MII 3epTTeyre KOJDKETIMIL. AJ
NaiaanaHyIbl TAPreTTi TeH e MaHebIEPIHe 3ePTTEYIIUIEP 63/IePi HAKTHI 3€PTTEY KBI3BIFYIIBUILIKTAPIMEH
OallTaHBICTBI TEHOM aWMaKTapblH TaHmal ananpl. l[laimanmaHymmel TapreTTi cekBeHupiiey Oenrim Oip
JKOJIIapAarel HeMece KeH ayKbIMIbl TeHoM 3epTreyiiepiHeH (GWAS)/ToJbIK TeHOM/IbI CEKBEHHPIICYACH
KEWiHT1 137IeHiC )KYMbICTapbIHa TeHEPAl 3epTTEYAe KOJIAaHbUIa b

Kazipri kesnme «Agilent Technologies» KommaHusChl anfblH ana TaHJAJFaH KOHTEHTI Oap exi
KapJAWOreHeTHKAJIBIK MaHeiH yceiHaasl — HaloPlex xapauomuonatust (HaloPlex Cardiomyopathy) skone
HaloPlex apurmus (HaloPlex Arrhythmia). HaloPlex kapaunomuonarus sxone HaloPlex aputmus nanensaepi
*aHa OybIHOBl CEKBEHHpJey IuaTdopManapblHa CEKBEHHpPIEYre apHajfaH TaprerTi Tiz0ekrepai
OaiiBITaThIH TEHACP MaHEIbAEpl OOJBIT TaOBLIAAbl. ATajFaH MaHEIbIACP — COMKECIHINE KapAHOMHOIATHI
MEH apUTMUSIIAP/IbIH TYKBIMKYaTalThIH opManapblHa apHaibl 931pJICHTeH reH iep aHebIepi.

Kapanomuonarusimap OOWBIHINA XKaphIK KOPreH KapUsUIBIHBIMIAPIBIH MYKUAT Tanmay meH NIH
ranamTop-pecypcbinaarsl  GeneReviews-TeH anbiHFaH akmapatTan keitin  HaloPlex kapauomuomnartus
MaHeNiHe TUIePTPOPHSIIBIK KapJIHOMHUOIATHS, JUIATAIMSIBIK KapJUOMHUOIATHS JKOHE OH KAapBIHIIAHBIH
apUTMOTEH/II KapAHMOMHONaTHsICbIMEH OaiinanbicThl 34 ren kipeai. HaloPlex aputmus nanenine y3apThUlFaH
QT wuHTepBaNbIHBIH CUHAPOMEI, Kbicka QT WHTEpBaNBIHBIH CHHIAPOMBI, bpyraga CHHAPOMBI >KOHE
KaTeXOJIAMHHEPTHSUTBIK TTOMTUMOP(TH KAPBIHIIANBIK TaXUKapIWsIMEH accolnanusuianrad 21 TeH Kipemi.
Kapanomuormnatuss MeH apUTMUSIAPBIH SPTYPJIl TUIITEPIMEH OallIaHBICTHI KEHOIp TeHAEpAe alTapibIKTan
coiikectik Oap. [loctypmik Coanrep OoWbIHINA TEHAEPIi CEKBEHHPJICYMEH CaNbICTBIPFaHAa IaHeIbAep
KOMETIMECH KJIMHUKAIBIK YITUIEpaiH Oapiblk TeHIAepiH Oip yakpITTa >kKaHa OYBIHABI CEKBEHUPIICY
maTdhopmackiHAa 0ip YKOHOMHKAJIBIK THIMAI iCKe KOocyaa ceKBeHHpieyre 6omamsl [25, 26]. bipak aranrax
3epTTEy MaHEeNbJepi KYPEK PUTMIiHIH 3aKbIMIATYbIHA OKEJICTIH OapiblK TeHaepai eckepmerini. COHIBIKTaH
0i3 MeauImHaNBIK 3epTTeyJiep OPTAIBIFBIHBIH (ABCTpHS) KbhI3METKEpJIEpIMEH Oipiiece  OTBHIPHII,
APUTMOTCHIIK CHHAPOMIAPMEH acconmamvsuianrad 96 rTeHai Taprerti OaiplTy omicimen Taprerti
CEKBEHUPJICYTe apHallFaH jXKaHa MaijalaHyIIbl KapauoreHeTHKanblk maHeniH SureDesign Online Design
Software («Agilent Technologies») onmaiiH-OarmapiaMackl KeMEriMeH d3ipiesik. JlaWbiHnanFaH HaHelb
KypambiHa «Agilent Technologies» KOMIMAHMUSACHIMEH aAbIH ajia d3ipjeHreH mnaHenpaep — HaloPlex
Kapauomuomnatuss (HaloPlex Cardiomyopathy) sxone HaloPlex Apurmus (HaloPlex Arrhythmia)
KYPaMBIH/IaFbl COMKECIHIIIE KapIMOMHOTIATHS MCH apUTMUSIIAPABIH TYKBIMKYaJIalThIH (popMaapbiHa jKayar
Oepertin 34 xoHe 21 remneH 6acka [27], omebueTTik momy xoue ESP6500, 1000 Genomes, HapMap T.c.c.
MoJIiMeTTep 0a3achl HETI3iHAE OPTYPIIi ApUTMOTCHIIK CHHAPOMAAPMEH acconuanysuianrad 41 TeH Kip/i.

Kymvicmoiy maxcamol. ApATMOTEHAIK CHHIPOMIAPMEH acCOLMalusIaHFaH 96 TeHHEeH TypaThIH 33ip-
JICHTEH aHa KapJUOTCHETUKAJBIK MaHell KOMETiMEH apUTMOTSHIIK CHHIPOMIAPHI (aTPUBEHTPHUKYISPIIBIK
0JI0Kaa, 9JICi3 CHHYC TYHIH cHHApOoMBI) O6ap 65 HaykacteiH JJHK ynrimepine HiSeq2000 mrardopmacsiama
cexBenupiieyre apHanrad JJHK kitanxananapsid qaibiagay.

3epmmey mamepuanoapvi men 20icmepi

YATTBIK FBUTBIME KapAUOXUPYPTHUSUIBIK OPTAIBIK 0a3ackiHaa (AcTaHa K.) 3epTTey )KYMBICTAphI asiChIHa
TEHETUKAJIBIK TaJIayFa apUTMOTEHIIK CHHIPOMIAPH! (aTPpUBEHTPUKYISPIBIK OJIOKama, oJIci3 CHHYC TYHIiH
CUHJIPOMEI) Oap 65 Haykac akmaparThIK KelliciM (DOpMachIMEH TaHBICHIN, OFaH KOJ KOWFaHHAaH KeHiH
KaTBICTRIPBUIIEL. Op0ip HAYKACTHIH KIIMHUKAIBIK MOJIIMETTEPl — AMArHO3bI, aypy TYpi, KOCAJIKBI aypynap,
QUIBI JKATKAH eMi, eMJIeY HOTHIKEINepi, aIbIHFaH TEPaIusl TAPUXBI, DIHJCMUOJOTHSIIBIK MOJTIMETTEpl JKoHE
T.0. KUHAIIBL.

3epTTey xarramachl, aKmapaTTbIK KeliciM JKOHE PEKPYTHHITIH OapiblKk Typiepi ©Owip Typaisl
FRUTBIMIAD OPTAIBIFBIHEIH JKeprimkTi dtukanslk komuterinae (HazapOaer YHuBepcuteTi, OMip Typaisl
FBUIBIMIAD OPTAJBIFBIHBIH OTHKAIBIK KOMHUCCUSCHIHBIH 2015 KbpUFI 1 HAypBI3BIHIAFBI  OTHIPHICHI
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xarTaMacelHBIH Ne 16 y3iHAI KemripMmeci) j>koHE YJITTHIK FHUIBIMH KapJAHOXUPYPTUSIIBIK OPTAIBIKTHIH
OTHUKANBIK KOMHUTETiHAE (DTUKAIBIK KOMHUTETTIH 2015 >KpUIFBI 24 aKMaHBIHIAFBI OTHIPHIC XaTTaMacCBIHBIH
Ne 16 y3iHm1 KermipMeci) KapacThIPHUIIBL.

3eprrey o0bekTiepi — agamubiH reHoMIbIK JJHK-co1. 'enomueix JIHK Gemin amy ymin memnmiepi 9 mu
OJTA Oap apHaifpl 3apapCch3IaHABIPRIIFAH BaKyHTEeHHEp mpooupkanapeiaa (Venosafe) 6apisIk 3epTreyre
KATBICYIIIBUTAPABIH IIBIHTAK KOKTAMBIPHIHAH KOKTAMBIP KaHBI aJTBIH/IBI.

JIHK o6o1y. bapmeik 65 kan yiricinen Wizard®Genomic DNA  Purification kit (Promega)
JKUBIHTBIFBIHBIH MOJM(UKAIVSIIAHFAH XaTTaMackl kemeriMeH reHomablk JIHK ynarinepi Geminai. beninren
JHK ynrinepi canansik (NanoDrop 2000 »xone 1,5 % araposapik renb) xoHe caHablk (Qubit 2000)
omictepmen cumnattannsl. beminren JIHK-g xanmer kememi — 45 ul, 1 mukpomurpaeri JJHK konmentpa-
LUSCHI MUHUMYM 5 ng/pl Kypazsl.

Haioanranywer xapouonawnenin oOaiivinoay. APUTMOTEHIIK CHHAPOMIAPMEH acCOoIHaIisuIanFan 96
TeHAl TapreTTi OaWbITy omiciMeH TapreTTi CEKBEHHpIEYre apHAIFaH J>KaHAa IMalmagaHylIbl KapIuo-
TeHETHKAIBIK MaHeni ['par KanacsiHeiH Meanaa yHUBepCUTeTi, MeIUIMHAIBIK 3€PTTEYJIEp OpTabIFbIHBIH
(ABcTpus) KpI3MeTKepiepiMeH Oipiiece OTHIPHIN, a3ipyeHai (mateHtke oTiHim Oepinai, 2017 xbuiaeH 11
KasaHbIHAAFel Kipic Tipkey Homepi Ne 25437). Kapawonanensai maiibiamayna SureDesign Online Design
Software («Agilent Technologies») onmnaiin Oargapiamacsl KoJdAaHBUIABL. bi3 o3ipiereH maHens KypambIHa
«Agilent Technologies» xkoMnaHusCkIMeH anblH ana d3ipiaeHred nanenpaep — HaloPlex KapanomuonaTtus
xkoHe HaloPlex Aputmus KypamMbIHOArbl COHWKECIHIIE KapIHOMHONATHS MEH apUTMISUIAPIBIH
TYKBIMKYyaJalTeIH (opManapbiHa skayan Oeperin 34 »xoHe 21 remHeH Oacka, oJeOMETTIK IOy >KOHE
ESP6500, 1000 Genomes, HapMap Tt.c.c. MomiMeTrTep ©a3acel Heri3iHIE OpTYpJi apUTMHUSIIaAPMEH
acconuanusuianran 41 reu xipai. [Naiinananyisl kapauonadens au3aiHi [llumina miardopmackiHa apHaIFaH
Anam reHoMblHbIH 19 Hyckackl (Human Genome version 19 GRCh 37, February 2009) kemerimen
KYpbULABI, puAaTep Y3BIHABIFE — 150 bp. O3ipaenren mnaiipananymsl manensai ILMFST, p/n G9901C
KaTaJorThIK HeMmepi OoifbiHma Agilent Technlogies KkOMIaHUMSICHIHBIH CaWTBIHAH —93ipieynIiiepaiy
PYKCaThIMEH CaTBIIT alTyFa O0IaIbl.

JIHK ximanxaunanapoin xypy. TapreTTi renaep Kiramxananapsl a3ipaenreH HaloPlex Custom Tier 1 kit,
«Agilent Technologies» (ILMFST, p/n G9901C) xubiaThiFbl koMeriMer 10 ke3eHHeH TypathiH «HaloPlex
Target Enrichment System for Illumina Sequencing» (D.3 Hyckacsl, xentokcan 2012) xaTTamMacbiHa ColKec
65 IHK ynrire mabramanasl. Xarrama 225 ng reaomaslk JJHK-HBI KopeITyFa oHTalIaHABIpeUTFaH. bakeuiay
peTiHAe KUBIHTHIK KypamblHaarel Oaifbiteurran Oakputay JIHK (Enrichment Control DNA, ECD)
naiaananeuiabel. bapasik 65 JHK yirinepidiy caHIbIK jKOHE camalblK Tangaybl coiikecinire Qubit 2.0 (Life
Technologies, Cunranyp) ¢duyopumMetpi xoHe 2 % arapos3zplK reib KoMeTiMeH oTKi3iimi. TapreTti reHaep
KiTanmxaHajJapbelH JalbIHAAy €Ki Typai aiiMakTa eTkizinai: JJHK ynrinepin 6aiibiTy ypaici mpeammindukanus
aiiMarplHIA OTKi3iice, ammMdukanusiarad, Oaibiteuiran JJHK yarinepimen keifinri toxipuOenep moct-
aMILTH(QHUKAIUSUIBIK JKYMBIC aiMaFbIH/Ia OPBIHIAIIbL.

3epmmey nomuoicenepi scone 0aapobl Maioday

3epmmeyee Kamvlcywviiapobly KIUHUKAALIK Maaimemmepi. 3epTTey >KYMBICHIHA YJTTBIK FHUIBIMHU
KapIUOXUPYPTHUSIIBIK OPTAIBIFBIHIA SMACIII JKaTKaH KYPEK PUTMIHIH 3aKbIMIaHyJIapsl 06ap (aTpUBEHTPH-
KYJSIPJIBIK OJI0Kana, oJIci3 CHHYC TYHiH CHHApPOMBI) 65 Haykac kipmi. HaykactapasiH xacel 4 men 81 kac
apanbIiFbIHAAa OOJNABI, onapAblH imiHae 16 HaykacTbiH >kacel 18 jkactan TemeH Oongbl. Epnep Mmen
oifenepniy apa KaTblHachl coiikecinimie 44,3 % sxoHe 55,7 % kypaabl. HaykactapabiH KeOiCiHIH YJITHI
kazak — 70,1 %, opweictap — 13,4 %, 6acka yirrap — 16,5 %.

87,6 % mHaykacTapra OSJIEKTPKapIUOCTHMYJISATOP HMIUIAaHTTaNAbl. CoJl KapblHIIA MIBIFAPBUTYIaphl
(pakuusACHIHBIH opTama kepcerkimi — 61,2 %. Bapnbik HaykacTapabiH iminae 96,9 % sxarmaiina xypek
OTKI3TIMTITIHIH 3aKpIMIaHyJIapbIHA TOH JKHi JKYPEK COFy, dJICI3IIIK, €HTIry, 0ac aifHaTy, )KypeK aiMarbIHIaFbl
Kakcay jxoHe T.0 Oenrinmep Oaiikanmel. 37,1 % HaykacTap aHeMHE3iHJAE CHHKON HeMece IPECHHKOII
XKaraannapsl OOJIBI.

3epTTeyre KaThICYIIBUIAPABIH XKAHYIBIK aHaMHe31 OOMBIHIIA aKmaparTel KUHAY OapbeickiHAa 25,8 %
HayKacThIH Oip HeMece €Ki aTa-aHachlHIa JKYPEK KaHTaMBIp >KYWECIHIH aypysapbl, aram aWTKaHnaa,
apTepuaNbl TUIIEPTEH3HS, KYPEKTIH UILIEMHUSJIBIK aypybl, MHCYIIBT jkoHe T.0 aHbIKTanabl. Exi HaykacTa arta-
aHaJapbIHBIH OipeyiHJe pUTM HeMece KYPEK OTKI3rimTiK (Kypekuie GUOpHIIISLIHUACKH, 9JCi3 CHHYC TYHiH
CHUHJPOMBI)  3aKbIMJIAHYJIAPBIHBIH  TYKBIMKyalaylIbUIBIK — (QOpMackl KepCeTUreH. YII  JKarjaija
HayKacTapAbIH aHys aHeMHE31He aTa-aHaJIapbIHBIH OipeyiHae KeHETTEH KYPEK JIiMi TipKEeNreH.
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O3zipiieHeen  natoananywsl Kapouonanenv kemezimen J[HK kimanxaunanapvin a3ipaey. 3eprTey
JKYMBICBIHBIH HOTIDKECIHJE TApreTTi TeHASP KiTamxaHajlaphl apUTMOTEHIIK CHHIPOMIAPMEH acCOITHAITHs-
nmanFaH 96 TeHAl CEeKBEHUpJICYTe apHalFaH o3IpJeHTeH MalJalaHyIbl KapAHOTCHETHUKAIBIK ITaHEh
kemerimer 65 JIHK ynrire enaipymi xaTTaMacslHa coiikec JalbIHAaIIb.

AnFaiikel Ke3eHe HyKjea3alapaaH TaszapTeuiran 45 pl cyna op6ip 225 ng remomabik JHK yarinepi
epitinai, JJHK-H akeiprbl KoHIEHTpanuschl 5 ng/ul kypaasl. Coman keitin reHomapik JJHK ynrinepi cerisz ap
TYPJi PECTPUKLMSIIBIK podupKanapaa 16 Typii hepMeHTTepMeH Y3BIHABIFE 9pTYpai ¢pparmentrepre 37 °C
temneparypaaa 30 muH imiHne kecingi. XKublaTbiKkTars! OaiibiTeuiran O0axputay IHK (Enrichment Control
DNA, Agilent Technologies, CIIIA) 0Oakpliay peTiHAC KOJAAHBUIABI, (parMeHTanus HoTkeaepi 2100
Bioanalyzer Omoanaim3aTopsIHIa TEKCEPLIIL.

l'enomapik JTHK ¢parMenTTepiHiH KOJUIEKUUSACHI MEH 30HATAPABIH THOPUAM3AaLMSICH THOpUAU-
3asUTBIK. MacTep MuKCTe 54 °C Temmeparypama 3 carar immiHAe OTKI3UIMI. [MOpHInM3amvsuIBIK Kocma
kypambiHa 50 pl rubpummsanusneik epiTiami mer 20 pl 3o0mx kipai. Ocel kesenae JIHK caxumans
MOJIEKyJIaapblH Kypy YIUiH 30HATAp KiTamxaHachl TapreTTi (parMeHTTEpiH €Ki YIIbIHA THOpHIU3alusi-
nanael. COHBIMEH KaTap KeJelleKTe yiriiepiai OMoakmapaTThlK Tanaay KesiHAe HIeHTHU(UKAIWsiay YIIiH
rubpuausanust ypaici kesiame 65 JIHK ynricime (taprerti aiimakrapra) 65 Typii WMHAEKC CHUKBEHCTEpI
Kocbsuael. HoTmwkecinne, 0i3 KypambiHa Oapkoa (MHIEKC CHKBEHCTEpi) KoHE CHUKBEHC apHAMbl ajanTopiap
kipeTin Taprerti AHK-H OnoTHHIeNTeH TUpKyISIUsAIanFad GparMeHTTEPiH aJbIK.

YmiHmon Ke3eHIe KypambiHma OWoTHH Oap mwpkyssiusianran tapretti JIHK-30mn trbpuarep
MarHMTTI CTPENTAaBUIWH IIapiapbiHia ycTaiabl. AnasiMeH, Marautti mmapiap 40 ul Capture solution
epITIHIICIHAE pecycreH3usUIanabl sxkoHe 160 pl ruOpumusanusuiblk peakiusra Kocbuiasl. CojaH KeliH
30HAKa rudpuamzanusuianOarad JIHK ¢parMeHTTepiH KO VIIIH MarHuTTI IIapiapMeH OaillaHbICKaH
yiarinepai 100 ul Wash solution epitingiciame xyasik koHe Tepmouukiepae (Eppendorf, CIIA) 46 °C
temneparypaaa 10 munyT iminae nHKyOanusiaapK. COHBIMEH KaTap ajiThIHIIBI Ke3eHJIe MaiiianaHblIaThiH
10N NaOH konnentpanusaceiaad S0 mM NaOH epiTiHaiciH JaiibIHAabIK,

Teprinm ke3exae taprerri JHK-30HaTap mupkymnsmusiaanradn THOpUATEpHi OipiKTipy VINIH ycTay
peakmmsceia JJHK-muraza xoceuiapl. Yorinepi 6ap mpoOupkanap Tepmonukiepae 55 °C temmeparypana
10 MUHYT iiHAE TUTaUsIIaYy YIIIH HHKYOanustanabl.

beciamn ke3enne ycramran Ttaprerri JAHK ammmmdukanmsiceina apuanran [ITP macrep Mukcin
enmipymn (Agilent Technologies, CIIIA) xarramachiHa coiikec maWbIHmanbIK. Keneci kesewae 3mroius
ke3inge KoimaneulaTeiH NaOH epitinmicin Helirpanuzanusanay yuin [ITP peakumsceina 2M  cipke
KBIIKBIIBIH KOCTHIK.

ATNTBHIHIIBI Ke3CHJIC TUTaNMsIIaHOaraH MUPKYIAIusIanral 30Ha-TapreTti JJHK ruépuarepin xoro yirix
ycranran JHK kitanxananmapein 100 pul SSC Buffer epitinagicinge xyaplk. Conman keitin ycranran JJHK
kitanxaHanapsl 25 pl sxaHa maisiaganran 50 mM NaOH epirtinagicinae amroupierai. Ocbl Ke3eHe KOFaphl
canmansl NaOH epitingicia nafinamany JIHK-HBI oHTaiIbl Kyy >KOHE KalmblHA KENTIpyAe ©T¢ MaHBI3IbI
0O0JIBIIT TaOBLIAIBI.

Kemneci ke3eHne ycranran Taprerti kitanxaHanapasiH [1TP-ammmudukanusce etkizingi. SArau, 50 mM
NaOH epitingiciMen xysuiran 20 pl yeranran JJHK-ub1 5-ke3enne naiisinaaran 30 ul ITTP macTep MukciHne
KocThlK. ¥craaran taprerri JHK kitanxanamapeiael [ITP-ammmngukanuscer 60 °C  aHHHIAHT
TeMIIepaTypachiHIa OTKi31I1, nukiaep cansl — 20.

Cerizinmi kesenae ammumpukanusanran tapretti JJHK kitanxanamaper Agencourt AMPure XP
(Beckman, CIIA) mapmapsl KeMeTiMeH Ta3ajlaHAbl. AJIIBIMEH, amanTepiiep CHAKTHI, KimkeHtad JIHK
(parMeHTTEepiH KO0 YUIiH mapiapaarsl ammnudukanusianrad taprerti JHK kitanxananapsia 70 % s>xaHa
NMANBIHAAFaH 3TaHOJIMEH 4 PeT JKyHIbIK, COJMaH KCHiH aMIUTM(UKAIVsUIAaHFaH TapreTTi KiTarmxaHajlapibl
10 mM Tris-HCI epiTiHmiciMeH 5KybIIIbI.

Torpr3pmHmBl  ke3eHme JIHK — kitamxamamapeiblH —canbl  MeH camackl 2100 Bioanalyzer
ouoanammzaropeinaa (Agilent Technologies, CIIA) Oarananapl. AMIUIMKOHAAp Y3BIHABIFBI 175-625 bp
IUara3oHbIHIa OOJIbI, KYTUIreHAEH, oHIMIACPIAIH KoOICIHIH Y3bIHABIFBI 225525 bp kypamasl (cyp. Kapa).
Baiterreurran  taprerti  JIHK  kitamxanamapblHBIH CaHOBIK OarachlH OTKI3y VINIH aMIUTHKOHIIAPIBIH
175-625bp numanazonbiHgarel Memmepi kipai. [Haiipipanran JIHK  kitanxaHanmapblHBIH — opTaiia
koHIeHTparuiace 90 ng/pul Kypamsr.
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Cyper. 2100 Bioanalyzer OnoananuszaTopbsIHars! canackl xkakcsl JJHK-kitanxanamapsr

CoHFBI Ke3eHJEC OpTYpPJIi MHACKCTEpPI MEH 3KBUMOJSAPIBI CaHbl (OMOaHATU3aTOpP KOMETIMEH alibIHFaH
JHK xiTanxanamapiaslH KoHLeHTpauwmscel) Oap ynrinep HiSeq2000 mmatdopmaceiga MyJIbTHILIEKCTI
CEKBUHEPJICHY YIIIiH OipiKTIpiIIi.

KopeiTa KenreHae, KypamblHa apUTMOTEHIIK CHHAPOMIAPMEH accolMarpsuIanFradH 96 TeH KipeTiH
TapreTTi CEeKBEHUpJIEYTe apHajfaH >KaHa MaijanaHyllbl KapAWOTCHETHKAIBIK NaHedi kemeriMen 65 JIHK
KiTamxaHajapsl JadbIHANIBL. TapreTTi TeHAep KiTamxaHajapblH JalblHAay YIoiH, eH angsiMeH, JIHK
yiarizepi 16 Typii pecTPUKLMSUIBIK (epMEHTTepMEH (parMeHTTepre OOJiHII JKOHE JeHATypalMsIaHIbl.
Copnan ketiin cakuHansl JJHK mMonekynanapbiH Kypy YIUiH 30HATap KiTalxaHachl TapreTTi pparMeHTTepAiH
€Ki YIIbIHA TUOpUAM3ANMAIAHABL. 65 WHICKC CHKBEHCTepi 65 yirire kocwkuimbl. HaloPlex 3omarap
OMOTHHEII JKOHE TapreTTi PparMeHTTep MAarHUTTI CTpeNTaBUAMHII IapiapMer yeranasl. JJHK cakuHambt
MOJIEKyJlajapsl JUraus peakuusceinaa Oipikripingi. Kelin Taprerti ¢pparmMentrep aMrumpuKanusiIanbl.
Hotmxecinzae, cekBeHUpIIEYTe JablH OalbITHUIFaH )KOHE HHICKCTENTeH aMIUTMpHUKaIXs OHIMAEP1 KYPbUIHL.
Bapneik ynrinep HiSeq2000 xana OybHABI ceKBeHUpIEY TuTaTGopMackiHma cekBeHupieHai. Kazipri kesme
aJBIHFaH CEKBEHUPIICY MOTIMETTEPiHIH OMOAKIapaTTHIK Talaayhl OTKI3UTyIE.

KenemekTe apHaifbl reHaepieri MyTauusuiapiasl OaraiayAbl AMATHO3ABI TY3ETYAE J>KOHE eMIeyIiH
nepbec omiciHme maimamaHyra Ooiamel. 3epTTey OaphICHIHAA TaOBUIFaH TNATOJOTHSIIBIK MYyTaIusiap
aHBIKTAJFaHHAH KeiiH, HAyKACKa OHBIH KaKbIH TYBICTAPBIHBIH CKPUHUHT1 YCHIHBIIAIbI. AJIBIHFaH HOTIDKEIEP
OJIapAbIH XKaHYsUTapbIHAAFbl KEHIHT1 ajIbIH ally ic-1apanapApl e3repTyl MyMKiH.

3epmmey ocymoicor 2015-2017 oucorc. apuanean KP BFM 0072/bTK «Kazakcmaunoa 2eHoMObIK
Meouyuna He2iz0epin  KYypy oicone Odameimyy  0r00dcemmix  bazdapramacsl  oouviHwa  «Kypek
APUMMUSLTIAPBIHA  2CHEMUKANBLIK  OeUiMOLTIKMI  aHbIKMAY JHcaHe O0napobly OUAZHOCMUKACHIHG apHANAH
HaloPlex kapouocenemuxanvlk nanenin a3ipiey HCIHe KIUHUKAILIK anpooayusiiay» xHcobacvl ascblHOa
OmMKI3iNOI.

Opneduerrep Tizimi

1 Martin C.A. Recent developments in the management of patients at risk for sudden cardiac death / C.A. Martin, C.L. Huang,
G.D. Matthews // Postgraduate Medicine. — 2011. — No. 123(2). — P. 84-94.

Cepusa «brnonorusa. MeguunHa. Neorpacpus». Ne 4(92)/2018 77



AXK. AxmeToBa, X.M. Abunosa T1.6.

2 Keating M.T. Molecular and cellular mechanisms of cardiac arrhythmias / M.T. Keating, M.C. Sanguinetti // Cell. — 2001.
— Vol. 104. — P. 569-580.

3 Corrado D. Sudden cardiac death in young people with apparently normal heart / D. Corrado, C. Basso, G. Thiene // Cardio-
vascular Research. — 2001. — Vol. 50. — P. 399-408.

4 Puranik R. Sudden death in the young / R. Puranik, C.K. Chow, J.A. Duflou, M.J. Kilborn, M.A. McGuire // Heart Rhythm.
—2005. — Vol. 2. —P. 1277-1282.

5 More D. Arrhythmogenic right ventricular dysplasia in the elderly / D. More, K. O’Brien, J. Shaw // Pacing Clin.
Electrophysiol. — 2002. — Vol. 25. — P. 1266—1269.

6 Aronow W.S. Prevalence and association of ventricular tachycardia and complex ventricular arrhythmias with new coronary
events in older men and women with and without cardiovascular disease/ W.S. Aronow, C. Ahn, A.D. Mercando, S. Epstein,
L. Kronzon // J. Gerontol. A. Biol. Sci. Med. Sci. — 2002. — Vol. 57. — P. 78-80.

7 Maron B.J. Hypertrophic cardiomyopathy: a systematic review/ B.J. Maron / JAMA. — 2002. — Vol. 287. — P. 1308—
1320.

8 Thiene G. Arrhythmogenic right ventricular cardiomyopathy/dysplasia / G. Thiene, D. Corrado, C.Basso // Orphanet J. Rare
Dis. — 2007. — No. 2. — P. 45.

9 Ghai A. Left ventricular dysfunc-tion is a risk factor for sudden cardiac death in adults late after repair of tetralogy of Fallot /
A. Ghai, C. Silversides, L. Harris, G.D. Webb, S.C. Siu, J. Therrien // J. Am. Coll. Cardiol. — 2002. — Vol. 40. — P. 1675.

10 Roden D.M. American Heart Association. Cardiovascular genetics and genomics / D.M. Roden. — Chichester: Wiley-
Blackwell, 2009.

11 Ho C.Y. Genetics and clinical destiny: Improving care in hypertrophic cardiomyopathy / C.Y. Ho // Circulation. — 2010. —
Vol. 122. — No. 2430 — P. 40.

12 Wang L. Narrative review: Harnessing molecular genetics for the diagnosis and management of hypertrophic
cardiomyopathy / L. Wang, J.G. Seidman, C.E. Seidman // Ann. Intern. Med. — 2010. — Vol. 52. — No. 513. — P. 20.

13 Olivotto 1. Myofilament protein gene mutation screening and outcome of patients with hypertrophic cardiomyopathy /
L. Olivotto, F. Girolami, M.J. Ackerman et al. // Mayo Clin. Proc. — 2008. — No. 83. — P. 80.

14 Bonora E. The metabolic syndrome is an independent predictor of cardiovascular disease in Type 2 diabetic subjects.
Prospective data from the Verona diabetes complications study/ E. Bonora, G. Targher, F. Formentini et al. / Diabetic Med. — 2002.
—No. 21. —P. 52-58.

15 Pastors J.G. The evidence for the effectiveness of medical nutrition therapy in diabetes management / J.G. Pastors,
H. Warshaw, H. Daly et al. // Diabetes Care. — 2002. — No. 25. — P. 608-613.

16 Sigal R.J. Physical activity/exercise and type 2 diabetes/ R.J. Sigal, G.P. Kenny, D.H. Wasserman et al. / Diabetes Care. —
2004. — No. 27. — P. 25-39.

17 Franz M.J. Evidence based nutrition principles and recommendations for the treatment and prevention of diabetes and related
complications / M.J. Franz, J.P. Bantle, C.A. Beebe et al. / Diabetes care. — 2002. — No. 25. — P. 148-298.

18 Marban E. Cardiac channelopathies / E. Marban // Nature. — 2002. — Vol. 415. — P. 213-218.

19 Priori S.G. Mutations in the cardiac ryanodine receptor gene (hRyR2) underlie catecholaminergic polymorphic ventricular
tachycardia / S.G. Priori, C. Napolitano, N. Tiso, M. Memmi, G. Vignati, R. Bloise, V. Sorrentino, G.A. Danieli // Circulation. —
2001. — Vol. 103. — P. 196-200.

20 Tiso N. Identification of mutations in the cardiac ryanodine receptor gene in families affected with arrhythmogenic right ven-
tricular cardiomyopathy type 2 (ARVD2) / N.Tiso, D.A. Stephan, A. Nava, A. Bagattin, J.M. Devaney, F. Stanchi, G. Larderet,
B. Brahmbhatt, K. Brown, B. Bauce, M. Muriago, C. Basso, G. Thiene, G.A. Danieli, A. Rampazzo // Hum Mol Genet. — 2001. —
Vol. 10. — P. 189-194.

21 Splawski I. Spectrum of mutations in long-QT syndrome genes. KVLQTI1, HERG, SCNSA, KCNEI, and KCNE2/
L. Splawski, J. Shen, K.W. Timothy, M.H. Lehmann, S. Priori, J.L. Robinson, A.J. Moss, P.J. Schwartz, J.A. Towbin, G.M. Vincent,
M.T. Keating // Circulation. — 2000. — Vol. 102. — P. 1178-1185.

22 Chen Q. Genetic basis and molecular mechanism for idiopathic ventricular fibrillation / Q. Chen, G.E. Kirsch, D. Zhang,
R. Brugada, J. Brugada, P. Brugada, D. Potenza, A. Moya, M. Borggrefe, G. Breithardt et al. // Nature. — 1998. — Vol. 392. —
P. 293-296.

23 Bauce B. Screening for ryanodine receptor type 2 mutations in families with effort-induced polymorphic ventricular
arrhythmias and sudden death: early diagnosis of asymptomatic carriers / B. Bauce, A.Rampazzo, C. Basso, A. Bagattin,
L. Daliento, N. Tiso, P. Turrini, G. Thiene, G.A. Danieli, A. Nava // J. Am. Coll. Cardiol. — 2002. — Vol. 40. — P. 341-349.

24 Laitinen P.J. Mutations of the cardiac ryanodine receptor (RyR2) gene in familial polymorphic ventricular tachycardia
/P.J. Laitinen, K.M. Brown, K. Piippo, H. Swan, J.M. Devaney, B. Brahmbhatt, E.A. Donarum, M. Marino, N. Tiso, M. Viitasalo,
L. Toivonen, D.A. Stephan, K. Kontula // Circulation. — 2001. — Vol. 103. — P. 485-490.

25 Wilson K.D. A rapid, high quality, cost-effective, comprehensive and expandable targeted next generation sequencing assay
for inherited heart disease / K.D. Wilson, P.Shen, E. Fung, 1. Karakikes, A. Zhang, K. InanlooRahatloo, J. Odegaard, K. Sallam,
R.W. Davis, G.K. Lui, E.A. Ashley, C. Scharfe, J.C. Wu // New methods in Cardiovascular Biology. — 2015. — Vol. 117. —
P. 603-611. doi: 10.1161/CIRCRESAHA.115.306723.

26 Green A. Assessment of HaloPlex amplification for sequence capture and massively parallel sequencing of arrhythmogenic
right ventricular cardiomyopathy associated genes/ A. Green, H. Green, M. Rehnberg, C. Svensson, C. Gunnarsson, J. Jonasson //
The Journal of Molecular Diagnostics. — 2015. — Vol. 17. — P. 31-42. http:// dx.doi.org/10.1016/j.jmoldx.2014.09.006.

27 Retrieved from  http://www.chem.agilent.com/library/datasheets/Public/HaloplexCardiomyopathyand ArrhythmiaPanels
DataSheet59912525EN.pdf.

78 BecTHuk KaparaHgmHckoro yHusepcurteTa



ApUTMOreHaiK cuHApoMAaapabl TapreTTi CEKBEHUPIEYTe ...

A K. Axmerona, )K.M. Adunona, C.E. Paxumona, Y.E. Kaupos,
M.C. bekboceiHoBa, Y. 'ynmu, A.P. AkunbxanoBa

OcobeHHOCTH NOoATr0OTOBKH OMOJIHOTEK AJIA TAPre€THOr0 CCKBCHUPOBAHUS
Ipu apUTMOIr€HHbBIX CHHAPOMAax

B crarse mompo6HO omucana meronuka noarotoBku JJHK OubanoTex s TapreTHOro cekBeHupoBaHus 96
TCHOB, AaCCOIMUPOBAHHBIX C APUTMOTCHHBIMH CHHIPOMAaMM METOAOM TapreTHOro OOOTraleHus ¢
HCIIONB30BaHUEM Pa3pa0OTaHHON IIOJIB30BATENBCKOM KapAUOTEHETHYECKOH TaHenW Ui IaT(hOpMBI
[Nlumina. THK 6u0anoTexu TapreTHHIX T€HOB OBLIM MOATOTOBIEHHI I 65 MANUeHTOB ¢ Pa3INYHBIMU apHT-
MOTEHHBIMH cHHApoMaMiu. [IpoTokon 65uT onTHMH3NpoBaH s yecBoernus 225 Hr renomHoit JIHK. B xagect-
BEe KOHTpOJIsl OblIa Hcroib3oBaHa oboramenHas koutpoipHas JJHK (Enrichment Control DNA), nmocrasise-
Mmast BMecte ¢ Habopom p/n G9901C (Agilent Technologies, CIIIA). Cuauana o6pa3ust JJHK Bcex narueHToB
ObLIM TOJeNCHBl Ha (PAarMEHThl PECTPUKILMOHHBIMU (DEpMEHTaMH M JIeHATYpHPOBaHbL 3aTteM OHOIHOTEKa
30H/I0B ObUIa TMOPUIM3MPOBAHA K TAapreTHbIM (parMeHTaMm s co3iaHus KonbleBbix Monexyn JJHK. B
najpHeieM Uit uaeHTH(UKanuu oOpa3loB BO BpeMmsi OHOMH(GOpPMATHYECKOro aHaimm3a 65 HHIACKC-
CHKBEHCOB OBUTH OOaBJICHHI K 65 00pa3uaM. 30HAbI ObLIM OMOTHHUIMPOBAHEI, U IeJIeBEIe ()parMeHTHI OTIe-
JICHBI C IOMOIIBI0 MArHUTHBIX CTPENTaBUIMHOBEIX mapukoB. Konbuessie Monekyisl JJHK Obutn coennaeHs!
nurupoBaHueM. TapreTHsle (parMeHTHl ObIIM aMIuTH(uIpoBaHs! ¢ nomornsio I1IIP, B urore co3maBas uH-
JIEKCUPOBAHHBIC NTPOIYKTHl aMILTH(UKANH, KOTOPbIe ObUIN OTIPABIIEHBI VIS JAJIbHEHIIIEro CEKBEHUPOBAHUS
Ha cekBeHaTope HoBoro nokosienust HiSeq2000.

Kniouesvie cnosa: apuTMOTeHHbIE CUHIPOMBI, TAPreTHOEe ceKkBeHUpoBaHue, bubnnoreku JHK, coBpemennas
KapIHOJIOT .

A.Zh. Akhmetova, Zh.M. Abilova, S.E. Rakhimova, U.E. Kairov,
M.S. Bekbosynova, Ch. Guelly, A.R. Akilzhanova

Features of library preparation for targeted sequencing
of arrhythmogenic syndromes

In this article methodology of preparation of DNA libraries for targeted sequencing of 96 genes associated
with arrhythmogenic syndromes by targeted enrichment method using developed custom cardiogenetic panel
for Illumina platform was described in details. DNA libraries of targeted genes were prepared for 65 patients
with different arrhythmogenic syndromes. The protocol was optimized for digestion of 225 ng of genomic
DNA. Enrichment Control DNA supplied with p/n G9901C (Agilent Technologies, USA) set was used as a
control. Firstly, DNA samples of all patients were fragmented by restriction enzymes and denaturated. Then,
probe library was hybridized to targeted fragments for creation of circular DNA molecules. To identify sam-
ples during bioinformatics analysis 65 different index sequences were added to 65 samples. Probes were
biotinylated and targeted fragments were recaptured with magnetic streptavidin beads. Circular DNA mole-
cules were joined together by ligation. Targeted fragments were amplified using PCR producing an enriched
and barcoded amplification products that were sent for sequencing on HiSeq2000.

Keywords: arrhythmogenic syndromes, targeted sequencing, DNA libraries, modern cardiology.

Cepusa «brnonorusa. MeguunHa. Neorpadpusa». Ne 4(92)/2018

79



UDC 631.4:546.3:001.18

K.A. Nurlybayeva, A.M. Aitkulov, M.A. Mukasheva, A.E. Starikova

Ye.A. Buketov Karaganda State University, Kazakhstan
(E-mail: kunduz09@mail.ru)

Cytomorphological assessment of buccal epithelium of the cheeks
of children of some industrial cities of the Karaganda region

The article discusses changes in the buccal epithelium of the cheeks (BECh) based on the results of a survey
of the child population of three industrial cities of the Karaganda region (Temirtau, Balkhash, Abay), meth-
ods of cytological analysis were used. Cytochemical methods were used for the early detection of functional
changes in the nonspecific protection of the body from environmental factors. When conducting a research on
the cytological status of buccal epithelium cells of children living in the studied areas, it was revealed that an
increase in the number of cells with small-droplet inclusions in the cytoplasm of children of Temirtau and
Balkhash was found. When comparing the results of investigation of child population (Temirtau, Balkhash,
Abay), a decrease in the number of cells with small-droplet inclusions in the cytoplasm by 4 times and an in-
crease in the number of cells with large-droplet inclusions in the cytoplasm for 78 %, with signs of karyorexis
for 74 % was noted. The number of nuclear-free cells was reduced for 34 %, degenerated neutrophil leuko-
cytes by 3.9 times. There is an increase in the amount of amitosis for 50 % and a decrease in the number of
normal buccal cells for 71 %. The appearance of small and large inclusions in the cytoplasm of cells proves
the effect of adverse environmental factors on the body of children living in industrial regions.

Keywords: buccal epithelium of the cheeks, child population, non-specific resistance of the organism.

Introduction

Indicators of the functional state of some body systems should be considered more informative than the
incidence, when assessing the health status of the population. Thus, minimal changes in the quality indicators
of buccal epithelial cells of the cheeks of children were noted at a pollution level approaching 3 MPCs, and
at the same time they did not have significant changes in the incidence of allergic diseases and changes in
immune reactivity [1-3]. Children, living in areas with unfavorable hygienic conditions, have lowered func-
tional reserves of the body, and changes in their respiratory parameters prevail. Under the influence of ad-
verse environmental factors (water, food, atmospheric air), subnormal changes in the body of children were
recorded [4, 5].

Numerous studies and the results of cytomorphological indicators of the BECh of the child population
[6—10] have shown prospects for scientific research in this area. The cytological state of the BECh reflects
the state of the body, changing in dependence of the pollution of the production environment. Studies have
shown that the epithelium of the mucous membranes of different degrees of differentiation, vary from differ-
ent adverse effects and can be considered as a target for these effects [11, 12]. Non-invasive multi-organ mi-
cronucleus test on human exfoliating cells, including analysis of buccal epithelial cells, allows to verify the
data, obtained from biological material, as well as to expand the amount of information about the existing
adverse factors. In this case, the cheek mucosa is under the predominant influence of factors acting under
inhalation effect [3, 13, 14].

Methodology

Based on this, a research work of children of primary classes of secondary schools in Temirtau, Bal-
khash and Abay of Karaganda region was conducted. In total 240 children at the age of 68 years were ex-
amined. Methods of cytological analysis of BECh with the help of MS-200 microscope (Austria, 2004) were
used, Kolmogorov-Smirnov criterion was used to evaluate normality of data distribution. Arithmetic mean,
variance, error, and 95 % confidence interval were calculated for quantitative variables with normal distribu-
tion. Differences between the groups were revealed with the help of methods of parametric statistics. Com-
parison and assessment of relative risks was performed using the value of ¥2. Non-parametric criteria based
on the one-factorial dispersive analysis based on Wilcoxon rank labels, the median test, and Spearman’s rank
correlation coefficient were used for the calculation [15-17]. The results of the deviation were compared
with the physiological limits of fluctuation. When calculating the BECh values, 200 cells were analyzed,
300 cells were counted if many different anomalies were recorded. During the analysis, 75-98 normal epi-
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thelial cells were taken as «normal». The number from 55 to 74 normal epithelial cells indicates an initial
decrease in body resistance. A quantity from 15 to 54 and below indicates a decrease in body resistance. In-
complete phagocytosis (microbial digestion, cell residue) — reduced immunity, karyorrhexis indicates cell
necrosis [9, 14].

Results and their discussion

When conducting a research on the cytological status of buccal epithelium cells of children living in the
studied areas, it was found that in Temirtau and Balkhash children have the increased number of cells with
droplets in the cytoplasm which is 0.47 and 1.90, accordingly. At the same time, the indicators of epithelial
cells with large-droplet inclusions of children living in Temirtau are 2.1. This figure is lower for children
living in the city of Balkhash and is 1.2.

It was found that the cytomorphological indicator of a cell with signs of karyorrhexis of children living
in Temirtau is 1.7 times more than of children living in Balkhash, the same indicator is 1.7 times higher in
the Balkhash group of children than in Abay. The number of degenerated neutrophilic leukocytes (DNL) of
the Balkhash group of children is increased by 2.5 times, and of children of the Temirtau group is decreased
relative to the group of children from the city of Abay. The number of normal buccal cells of the cheeks in
both groups was reduced: the Balkhash group by 1.4 and the Temirtau group by 2.4 times. The percentage of
microflora contamination (streptococci, staphylococcus) in the 2nd and 3rd groups was increased by 26 %
and 2.8 times (Fig. 1-3).
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Figure 1. Cytomorphological parameters of BECh cells of the examined children of Karaganda region (%)
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Figure 3. Cytomorphological parameters of BECh cells of the examined children
of Karaganda region (Normal cells, %)

The functional status of buccal cells depends on the degree of their maturity, as in other epithelial cells.
As part of the multilayer flat epithelium, buccal epithelial cells are at different stages of morphological and
functional differentiation-from poorly differentiated precursors in the basal layer (they provide regeneration
of the epithelium) to highly specialized cells, which while being differentiated are shifted to the surface lay-
ers, undergoing desquamation, some of them have signs of keratinization.

Differentiated, proliferative processes and functional parameters of mature cells are regulated by factors
of local and central origin. It is not surprising that the state of buccal epithelial cells reflects the nature of de-
stabilizing processes at the local and systemic levels [5, 12, 14, 18]. Changes in the differentiation of the epi-
thelium, recorded morphologically (cell size, nature of nuclei and granules, signs of cytolysis) and
electrokinetically (electrical mobility of nuclei), are proposed to be taken into account in screening assess-
ment of health, stressful effects of harmful environmental factors, somatic pathology, biological age of a per-
son.

The functional characteristics of epithelial cells also include such an important indicator as the ability
for adhesive interactions with microorganisms. On this depends not only the nature of the microbial coloni-
zation of the epithelium and the state of local immunity, but also the homeostasis of the entire cellular com-
munity associated with the mucous membranes. Streptococci dominate in the obligate microflora of buccal
cells. Their number is maximum in children under 10 years of age and is considered as one of the indicators
of nonspecific resistance of the oral mucosa and «general health». The presence of less typical and atypical
microorganisms for a given biotope reflects the weakening of colonization resistance, signaling destabiliza-
tion processes, focused on the level of mucous membranes [18, 19].

A study of the buccal epithelium cells of the cheeks of the examined child population recorded a six-
fold increase in the number of phagocytosed apoptotic (residual) bodies in all urban children. The number of
cells with vacuolar dystrophy was above the norm in all examined urban children of Abay, Balkhash,
Temirtau (Fig. 4).

Figure 4. Buccal epithelium of the cheeks, a multinucleate cell
with vacuolar dystrophy and high bacterial load. Mag. x1600

The results showed that children living in the cities of Abay, Balkhash, Temirtau, despite the different
place of residence, have catarrhal and atrophic rhinitis, because the buccal mucosa of the cheeks are the most
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important biological barriers that prevent adverse and anthropogenic factors from entering the body. On the
buccal epithelium of the cheeks the reparative process disorders were found, which affects their ability to
interact adhesively with microorganisms constantly residing in the oral cavity, which leads to their accumu-
lation. Inability to neutralize microorganisms indicates a disorder of local immunity [3, 6, 8]. Moreover, the
buccal mucosa reflects the immune system of the entire digestive tract. Most of the nutrients enter the body
through the gastrointestinal tract, the adequate functioning of which is ensured by normal microbiocenosis.
[14, 18]. In the event of a change in microbiological associations, a negative change occurs in the processes
of absorption, intestinal dysbiosis. Due to the toxic-dysmetabolic effects on the body, the formation of patho-
logical processes is possible, which requires further in-depth study of the damaging effects of chemical fac-
tors. [12, 14, 19]. Malabsorption of essential trace elements occurs as a result of dismetabolic processes in
the intestine, even with sufficient use of trace elements with food [12, 14]. Pediatricians note that prescribing
iodine-containing drugs does not correct the iodine deficiency condition. This phenomenon is possible for
any deficiency of trace elements (zinc, selenium). The revealed changes in the cytomorphological indices of
the buccal epithelium make it possible to recommend non-invasive analyzes of the nasal epithelium, along
with the buccal, to assess the effects of adverse environmental factors, especially to detect the inhalation ef-
fect of air pollutants.
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K.A. Hypasi6aesa, A.M. Aiitkynos, M.A. MykamieBa, A.E. CtapukoBa

Kaparanabl 00/1bICbIHBIH Keli0ip eHAipicTiK KajajJapbIiHAa TYPaThIH 0aJa1apAbIH
YPTHIHBIH OYKKAJbAi dNUTEJUIIH HUTOMOP(OI0rusiiIbIK Oarajiay

Makamana 3eprrey HoTibKenepi OolbiHma KaparaHas! OOJNBICHIHBIH VI OHEPKACINTIK KaJaJapblHAA
(Temipray, banxam, A6aif) TypaTblH OanamapIblH YPTHIHBIH OyKKadbIl OSHUTEIHHIHIEri e3repicTep
LUTOJIOTUSUIBIK TaJAAy OICI apKbUIBI KapacTHIPBUIABL. [[UTOXMMUSIIBIK micTep ar3aHbl KOpIIAaraH OPTaHBIH
(axTopiapeIHaH KOpFay MaKCaThIHZAA apHabl eMec (PYHKIMOHAIIBIK ©3TepiCTepAi epTe aHBIKTay YIIiH
KOJIIaHBLIABL. 3epTTey ayAaHJapbIHAA TYPAThIH Oanamap YPTHIHBIH OYKKalbJi SMUTENUH KacylIagapbIHbIH
LMTOJIOTUSIIBIK JKarJaiiblH 3eprrey Kesinne Temipray MeH bankarurtarsl Gananap LMTOIUIA3Malarbl YCaK
TaMIIBUIBI JKacylllajlap CaHbIHBIH apTyblH KepceTTi. banmanapaplH OyKkambl SIUTENHiiH 3epTTey
HOTIDKETIepiH canbicThpy Kedinge (Temipray, basnkaru, AGaif) nurora3Maaarsl Killli TAMIIBl KOCBHIHIBLIAPHI
Oap ’kacymrajap CaHBIHBIH 4 ece a3aiobl JKOHE IUTOINIa3MaJarbl KOCapIbl ipi TaMIIBUIAPJIBIH KOCBHIHIIBICHI
78 %, xapuopekcuc Oenrinepi 74 % OonaThIH jKacymIalapIbIH CaHBIH KeOerol OaWkammbel. Sapocsi3
JKacymanapaelH caHsl 34 %-ra, HeHTpoQmiIal JeHKOIUTTepaiH caHbl 3,9 ecere TOMEHAETeH. AMHTO3MIBIH
50 %-ra ecyl >koHe KAaNBIITHl OYKKaJb[l JKacymamapislH caHbel 71 %-fa TeMeHIeyi aHBIKTaJIbl.
JKacymanapaplH IUTOIUIa3MaCkIHAA Killll )KOHE YIIKEH eHyJepAiH naiaa 6oiybl HHIYCTpHAABl aiMakTapia
TYpPAaThIH Oananap/blH aF3achblHa JKaFbIMCBI3 3KOJIOTHUSUIIBIK (PaKTOPIIAP/IBIH BIKIATIBIH pacTak bl

Kinm ceo30ep: ypTThiH OyKKadbIl SNUTeNuili, Oanamap MOMyJSLUICH, aF3aHbIH CrHeHudUKaabl eMec
PE3UCTEHTTLIIITI.

K.A. Hypneibaesa, A.M. Aiitkymnos, M.A. Mykamesa, A.E. Ctapukosa

LuTomMopdoaornyeckasi oneHKa OYKKAJIbHOT0 JMUTEIHS IIEK Y TeTCKOT0 HACETeHUsI
HEKOTOPBIX MPOMBIIIJIEHHBIX TopooB Kaparanaunckoii o61actu

B crartbe paccMOTpeHBI H3MEHEHHS B OYKKaJbHOM SIHTEIHNHU IIEK 110 pe3yibTaTaM 00CIeNOBAHHS JETCKOTO
HaceJeHUs TpeX NMPOMBIIIICHHBIX ropooB Kaparanaunckoii obnactu (roponos Temupray, banxama, AGast)
C UCIOJIb30BAaHNEM METOAUKH IIMTONIOTHYECKOTO aHanu3a. [{luToXuMuueckiue MeTobl ObUIM MPHUMEHEHBI ATIs
paHHETO BBIABICHUS (PyHKIMOHAIBHBIX U3MEHCHUH HecrelU(UUecKoil 3alUThl OpraHu3Ma OT (aKTOPOB OK-
pyxatomeii cpensl. [Ipu npoBeneHNN UCCIEIOBAHUM HA IIUTOJIOTHUECKUN CTATYC KJIETOK OyKKaJbHOIO 3IH-
TENH IIEeK y JeTeH, MPOKMBAIOIINX B U3y4aeMbIX paiioHax, BELIBICHO, 4TO y AeTed rr. Temupray n banxamra
OOHapy>EHO IIOBBIIICHHE KOJIWYECTBA KJIETOK C MEJKOKAIleNbHBIMU BKIIOYCHUSIMH B ImToILIasme. [Ipm
CPaBHEHMH De3yJIbTaTOB MCCIEIOBAHUS y JETCKOro HaceneHus (rT. Temupray, bamxama, Abast) oTMedeHO
CHIDKEHHE KOJIMYECTBA KJIETOK C MEJKOKAIleJIbHBIMU BKJIIOUCHUSIMU B IIMTOINIa3Me B 4 pa3a M MOBBIIICHHE
KOJIMYECTBA KIIETOK C KPYMHOKAMEIbHBIMU BKIIOUEHHAMH B IUTOILIa3Me Ha 78 %, ¢ mMpu3HaKaMM KapuOpeK-
cuca Ha 74 %. Yucno 0e3baaepHbIX KIETOK CHUXKEHO Ha 34 %, IereHepupoBaHHBIX HEHTPOPUIBHBIX JeiiKo-
mutoB — B 3,9 pasa. HabGmiomaercst moBblleHne KoiaudecTBa amMuTo3a Ha 50 % M CHIDKEHHE KOJIHMYECcTBa
HOPMaJIbHBIX OYKKalbHBIX KIeTok Ha 71 %. IlosiBienre MemKUX M KPYMHBIX BKJIIOYEHHH B IIUTOILIa3Me Kile-
TOK IOATBEP>KIACT BO3JICHCTBHE HEONATONPUATHBIX (DAKTOPOB OKPYKAaromled cpelbl Ha OpraHu3M JeTeH,
TIPO>KMBAIOIIHX B IIPOMBIIIICHHBIX PETHOHAX.

Knioueswvie cnosa: 6yKKaJ'ILHbII71 SMUATEITUN ICK, JE€TCKOC HACCICHUEC, Hecneunq)nqecxaﬂ PEBUCTCHTHOCTL OpP-
raHusma.
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Liquid biopsy: a new diagnostic method in clinical oncology

The goal of modern medicine is early diagnosis socially significant diseases that reduce the ability to work
and affect on mortality in the population. Oncological diseases occupy second rank among the causes of
deaths in Kazakhstan. At the same time, lung cancer is leading, the death rate from which in the Republic is
17.6 % of the total mortality from cancer. The cause of high mortality is the lack of effective diagnosis of
lung cancer in the early stages of the disease. At the moment, clinical medicine does not have specific and
highly sensitive oncomarkers suitable for using in screening studies of the population. Free-circulating nucle-
ic acids, including mitochondrial DNA and microRNA, are stable in physiological fluids of the body, such as
blood, serum, saliva, urine, etc. Moreover, the results of numerous studies have shown that the level of free-
circulating nucleic acids can indicate pathological processes in the human body. This shows great prospects
for the use of free-circulating nucleic acids as biomarkers for non-invasive diagnosis of cancer. In this review,
we are presenting available data on the modern methods of non-invasive cancer detection, so called «liquid
biopsy» based on free circulating nucleic acids.

Keywords: lung cancer, liquid biopsy, biomarkers, mitochondrial DNA, microRNA, free-circulating nucleic
acids.

Currently, one of the problems of modern medicine is the growth of cancer rate in the developed coun-
tries, including Kazakhstan. Among malignant diseases the lung cancer occupies a leading position [1].

The lung cancer in the Republic of Kazakhstan makes up 11.4 % of the total number of malignant tu-
mors. By morbidity and mortality, lung cancer ranks first place in Kazakhstan [2]. Exposure to radon, a natu-
rally existing radioactive gas, is the second leading cause, according to the World Health Organization [3].
According to the experts the contribution of natural sources in the average annual radiation dose of the Ka-
zakh population currently stands at 80 %, including 50 % from radon [4]. The genotoxic effects of radon on
population of Kazakhstan are poorly understood, in spite of the fact that many regions of the country contain
the high levels of radon. Therefore the search for blood-based tumor biomarkers for early detection of lung
cancer is particularly acute in Kazakhstan.

Liquid biopsy is a revolutionary technique that is opening previously unexpected perspectives. It con-
sists of the detection and isolation of free-circulating DNA, as a source of genomic information in patients
with cancer.

In addition to the widely used methods of clinical diagnostics of cancer diseases, to date, a large amount
of evidence has been accumulated about the involvement of microRNA in the carcinogenesis of various tu-
mors, including lung cancer [5].

MicroRNAs (miRNAs) are small (~22 nucleotides), non-coding RNA molecules that regulate gene ex-
pression post-transcriptionally by inhibiting target mRNAs (Fig. 1).

As a result of the transcription of microRNA’ genes, pri-microRNA is formed, having a length of a
thousand base pairs. The nucleotide sequence of these molecules includes inverted repeats, due to which a
hairpin structure forms [6].

The microprocessor protein complex consisting of proteins are known as Drosha and Pasha. Pasha or its
analog in mammalian cells DGCRS, recognizes the features of the pri-microRNA’ structure. In the opinion
of some authors, Pasha/DGCRS8 recognizes the cleavage sites of pri-microRNA due to the presence in their
structures an extended terminal loop [7]. According to other authors, site identification is associated with the
transition point of the double-stranded RNA structure to flanking single-stranded areas [8] (Fig. 1).
DROSHA cleaves the 3' and 5' strands of a stem-loop in pri-miRNAs. After the events described above, oc-
curring in the nucleus, pre-microRNA is formed. Pre-microRNA has two free nucleotides at the 3'-end,
which are necessary for subsequent interaction with the Exportin 5 is a RanGTP-dependent protein that me-
diates nuclear export of pre-miRNAs.

Moreover the free nucleotides at the 3'-end are necessary for the interaction of pre-microRNA with a
protein called Dicer. This enzyme, which contains the catalytic domain of RNase III, cuts out of the pre-
microRNA’ loop that connects the 3'- and 5'-ends of the hairpin. As a result, short double-stranded RNA
molecules are formed [9].
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Figure 1. The microRNA biogenesis

The last stage of biogenesis of microRNA is mediated by the conversion of double-stranded RNA to
mature single-stranded RNA (Fig. 1), which is used to recognize their mRNA targets. This process takes
place with the participation of the RISC complex (RNA Induced Silencing Complex), which includes one of
the proteins of the Argonaute family (AGO1, AGO2). microRNA-RISC complex leads to degradation of
mRNA or block translational initiation [10].

An estimated one third of the human genome is regulated by microRNAs. Differentially expressed mi-
croRNAs have been identified in bronchopulmonary dysplasia, many of which regulate late lung develop-
ment and alveolarization. Evidence is increasing that microRNAs are particularly important in lung homeo-
stasis and development and have been demonstrated to be involved in many pulmonary diseases such as
astma, COPD, lung cancer and other smoking related diseases.

The important role of a differential expression of genes of microRNA in processes of malignant trans-
formation is shown, and profiles of an expression of microRNA carry a tumor — specific character [11]. Re-
cently, some microRNA-based drugs have been introduced as possible therapeutics agents. microRNAs act
as a converter / mediator in the gene network of oncogenes and onco-suppressors. In one case, microRNA,
regulated by oncogenes, can turn off onco- suppressor genes, which allows weakening cellular control over
proliferation and adhesion. In another case, the tumor-suppressor microRNA can suppress the action of the
oncogene (Fig. 2). Recently, some microRNA-based drugs have been introduced as possible therapeutics
agents.

Cancer

@

Tumor suppressor 0 R
microRNA neom

Normal cell \ .

Figure 2. The role of microRNAs in carcinogenesis
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We have studied the level of a microRNAs expression in lung cancer patients in comparison with
healthy people [5, 12, 13]. The comparative analysis of blood free circulating microRNA in group of lung
cancer patients vs control group showed the high level of some oncomiRs such as miR-155-5p [12],
miR-19b-3p [5] and miR-125b-5p [13]. Our results demonstrate that expression of this microRNA in lung
cancer patients was in 2, 7 and 4 times higher respectively than in control group. That allows to draw a con-
clusion about the possibility of using free-circulating microRNA as biomarkers of lung cancer [11, 14].

The interesting data were obtained about the effect of smoking as the main risk factor for the develop-
ment of lung cancer and on the level of oncomiRs expression [5, 15]. In our studies the obtained results
demonstrated, that in the smoking group of lung cancer patients the expression level of miR-19b-3p and
miR-155 -5p was significantly lower than in the group of non-smokers lung cancer patients. It is possible
that this effect is explained a general decrease in all freely circulating miRNAs due to the inactivation of
DICER, which is the main enzyme of miRNA biogenesis, by tobacco smoke. Our results are consistent with
previous data, indicating the negative effect of tobacco smoke on miRNA biogenesis [16, 17].

Emerging evidence is establishing that microRNA are involved in regulating radiation-induced cellular
processes and can be exploited to serve as biomarkers of human radiation exposure [18]. Recently, it has
been shown that ionizing radiation can induce changes in miRNA expression profiles in normal human fi-
broblasts [18] and immortalized cell lines [19, 20]. An in vivo study found that microRNA signatures in-
duced by ionizing radiation in mouse blood are radiation type and dose-specific [21]. microRNA expression
signatures derived from mouse blood are exploited to serve as biomarkers for exposure to radiation [20]. An-
other study conducted on radiotherapy patients suggested that microRNA expression signatures can be used
as biomarkers of radiation exposure in humans [21].

MicroRNAs are very promising as cancer biomarkers, but additional studies, especially meta-analyses
of pooled data from different studies, are needed to validate the efficacy of microRNAs and to identify relia-
ble microRNA panels to be used as cancer biomarkers.

The results of recent studies show that the free circulating mitochondrial DNA (mtDNA) also can be
used as one of the promising markers for pathological processes’ detection. At the present time it has become
apparent that mitochondrial dysfunctions determine the development of many diseases, including malignant
tumors and autoimmune diseases [22, 23].

Mitochondrial dysfunction leads to production and accumulation of the reactive oxygen species (ROS)
which effect on the processes in the cells [24]. The accumulation of ROS in cells leads to oxidative stress
and can break the work of the mitochondrial enzyme systems. In normal physiology, mitochondria are very
important in the cell as they produce most of the adenosine triphosphate (ATP) via oxidative phosphorylation
system which is a necessary energy supply for cellular processes.

It is known that in the hypoxia conditions normal functions of the mitochondrial respiratory chain com-
plexes is disturbed, which is accompanied by increasing of mitochondrial membrane permeability. This pro-
cess is responsible for the exit of mitochondrial DNA into the cytosol.

It is shown that in cancer cells increasing an anaerobic glycolysis is observed. Also the number of mito-
chondrial DNA copies changes at various forms of cancer. The increased number of copies mtDNA was
found in a prostate and ovaries cancer, endometrial cancer and some forms of leukemia. To the contrary, the
reduced number of copies mtDNA was found in gastric and liver carcinoma, in a breast cancer and other
forms of cancer [25].

Mutations in the D-loop region were found both in mtDNA, directly isolated from liver carcinoma cells,
and in the free-circulating mtDNA in the blood plasma of patients with liver cancer, which indicates that
free-circulating mtDNA exists in the common free circulating DNA pool [26]. Whereas circulating mtDNA
was also found in the blood of healthy people, as well as in patients with various diseases [27], particularly
significant differences in the level of free circulating mtDNA were found between cancer patients and
healthy individuals [10]. This made it possible to use the quantitative analysis of the mtDNA copy number in
biological fluids (plasma / blood / urine) for early detection of different types of cancer [28].

Subsequent studies have shown that the level of free-circulating mtDNA can be used as a marker for the
survival prognosis of patients with malignant tumors of different locations. Thus, a high level of free circu-
lating mtDNA correlated with low survival of patients with prostate cancer [29].

Mitochondrial DNA is released in the circulation following general mechanisms of cell death: apoptosis
and necrosis (Fig.3). Oncosis is a non-canonical form of programmed cell also can cause the presence of
free-circulating mtDNA in the blood plasma of cancer patients (Fig. 3) [30].
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Figure 3. The origin of free-circulating mtDNA

Given that under certain conditions, neutrophils form mtDNA neutrophil extracellular traps (NETSs), it
is feasible that the circulating mtDNA observed may have been released through netosis (Fig. 3).

The recent data suggest that mtDNA can also induce the non-infectious systemic inflammatory response
[30]. As we know that inflammation is a critical component of tumour progression. Therefore, it is quite pos-
sible that mtDNA can be not only a consequence, but also a cause of carcinogenesis.

Free-circulating mtDNA can be an indicator of carcinogenic effects [31]. Tan and colleagues show that
cigarette smoke leads to increasing the frequency of mutations in the coding regions and in the D-loop region
of mtDNA in buccal cells of smokers compared to the non-smokers [32]. Moreover, tobacco smoking causes
an increase in the level of free-circulating mtDNA in the plasma of patients with malignant tumors of the
head and neck [33].

The results of several studies indicate the possible role of circulating mtDNA as a biomarker of cellular
damage caused by chronic exposure to low radiation doses [34]. Animal studies showed a significant in-
creasing level of free-circulating mtDNA after X-ray exposure. In addition, the results of this experiment
detected a number of mutations in free-circulating mtDNA after X-ray irradiation, which were absent in the
control group without X-ray exposure [35].

The results of several studies indicate the possible role of circulating mtDNA as a biomarker of cellular
damage caused by chronic exposure to low radiation doses [33]. Animal studies showed a significant in-
creasing level of free-circulating mtDNA after X-ray exposure. In addition, the results of this experiment
detected a number of mutations in free-circulating mtDNA after X-ray irradiation, which were absent in the
control group without X-ray exposure [35].

Radiation therapy of cancer diseases also leads to increasing the level of free-circulating mtDNA in the
plasma of patients and, consequently, this indicator can be used to monitor the effectiveness of treatment
with ionizing radiation of cancer patients [36].

However, the influence of environmental factors on the level of free-circulating mtDNA at the moment
is still not understood. Further research in this area can contribute to the development of preventive diagnos-
tics aimed at identifying potential health risks associated with the impact of adverse environmental condi-
tions or an incorrect lifestyle.

Several studies have shown that the level of the free-circulating mtDNA can be use as a biomarker of
the cancer therapeutic resistance. For example, two independent studies have shown that a decrease in the
level of free-circulating mtDNA associated with resistance to antitumor drugs such as anthracyclines and
taxanes [37, 38]. Moreover Sanson et al., have shown that exogenous mtDNA can act as an oncogenic signal
that promotes the activation of cancer stem cells after therapy. The horizontal transfer of mtDNA in the form
of extracellular vesicles in contrast, provoked the development of resistance to hormonal therapy for breast
cancer [39].

The correlation between the low level of mtDNA in the patient's plasma and the low susceptibility of
the tumor to the drugs can be explained by the absence of death of tumor cells, which mediates the massive
yield of free-circulating mtDNA, i.e. cancer therapy does not induce apoptosis / necrosis of tumor cells. Con-
sequently, free-circulating mtDNA as a kind of marker of cell death can be used to monitor the effectiveness
of the cancer therapy. A decrease in the level of free-circulating mtDNA in the blood plasma of lung cancer
patients was shown in the case of resistance to erlotinib [40].
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For many years, researchers have tried to create effective methods for cancer diagnosis, allowing de-
tected malignant tumor at an early stage of development. Moreover, these diagnostic methods should be
characterized by high specificity, sensitivity, absence of complications and to be sufficiently simple in tech-
nical terms. At the moment, molecular technology called «liquid biopsy» is becoming increasingly popular.
A tissue biopsy is the «gold standard» of modern oncology. Despite the high accuracy, this method is very
expensive, traumatic and unacceptable for mass screening studies of the population. «Liquid biopsy» is
based on the use of physiological body fluids, such as blood, urine, saliva, etc., and has no risks for the pa-
tient compared to tissue biopsy. The markers in this case are free-circulating nucleic acids: microRNA and
mitochondrial DNA.

Diagnostic methods based on the detection of free-circulating nucleic acids can be used not only in
screening studies, but also serve as a reliable marker for the prognosis of the disease and the effectiveness of
cancer therapy.

Thus, understanding the nature of these molecules, the mechanism of the biogenesis of free-circulating
nucleic acids and their involvement in the processes of carcinogenesis is importance for personalized treat-
ment of cancer diseases.
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O.B. bynrakosa, A.2K. Kaysic6ekoBa, P.I. bepcimbaes

C¥ﬁbll( omomncusa: KINHHUKAJIBIK OHKOJOIHAHBIH KaHA THATHOCTHKAJIBIK GI[iCi

3amMaHayH MEIMIMHA aNJbIHAA XaJIBIKTHIH CHOCKKE KaOUMeTTUIriH TOMEHACTETIH JKOHE XaJBIKTHIH JKaJIIIbI
OJIIMiHIH KOPCETKILIiHEe acep €TEeTiH AIeyMETTIK MaHbI3bl aypyJap/bl epTe aHBIKTay Macelieci 6Te MaHbI3/bI.
Onkonorusutslk aypynap Kaszakcranmarsl eiim cebentepi OoiibiHIna exiHimi opbiaFa ue. COHBIH imiHIe
PecnyGnykanarbl e1iM-KITIMHIH kKannbl yiaeciHin 17,6 %-bIH KypaHTbIH eKIe KaTepii iciri — aJIbIHFbI
cebenTepain Oipi. OIIMHIH YJIKeH BIKTUMAIABIFBIHBIH ce0e0i OChl aypynasl aiFallkel CaTbUIApBIHIA
JIMarHoCTUKal1ay oTe KublH. Kasipri ke3je KIMHUKAJIbIK MEAWIMHANA XaJIbIKKA CKPHHHHITIK 3epTTey/e
KOJIJaHyFa Kapam/ibl, Criel(UKAIBIK KOHE OTe Ce3iMTall OHKOMapKepiep jKOK. EpKiH aiiHanaTelH HyKJICHH
KBIIKBULIAPEI, COHBIH iminae MutoxoHapusuibik JJHK xone MukpoPHK, kaH, capeicy, cijekeil, Hecel KoHe
COJI CHAKTBI (DM3MONIOTHSUIBIK CYHBIKTBIKTapia Typakrbl. CoHIaii-aKk KenTereH 3epTTeyNepliH HOTHXelepi
epKiH alHaJIaThlH HYKJICWH KbIIIKbUIAPBIHBIH JIEHIedi ajaM aF3achIHAAFbl MATOJOTHSIBIK YpPAiCTepAi
KepceTe allaThIHBIH Joneijieni. byl OHKONOTHSIBIK aypysapibl MHBA3HBTI €MeC AMAarHOCTHUKANAay YIIiH
Ounomapkepnep  periHAe epKiH  aifHajgaTblH  HYKJIEGHMH  KbIIIKBULAAPBIH  MaljalaHy/AblH  YJIKEH
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nepcrnekTuBanapbiH  kepcereni. Illonmy Makanaga aBropiap epkiH aifHaJaTblH HYKJIGHH KbILIKbUIAAPbI
HeTi31H/eri «CyWbIK OMOTICHSD JeTl aTalaThIH KaTepii iCIKTI MHBAa3UBTI eMeC aHBIKTAayIblH 3aMaHayH dictepi
TypaJlbl A€PEKTEp Typasbl OastHIabL.

Kinm cesoep: exme Katepii iciri, cyiibIKk Oumormcus, 6unomapkepiep, muroxouapusuislk JJHK, muxpoPHK,
epKiH aifHaIaThIH HYKJIEHH KBIIIKBUIIAPEL.

O.B. bynrakosa, A. K. Kaycoekosa, P.1. bepcumbaen

Kuakasa Ouoncus: HOBbIA JTUATHOCTHYECKNHA METO] B KJINHUYECKONH OHKOJIOTHH

Ilepen coBpeMeHHONH MEIUIMHOW OYEHH OCTPO CTOHMT BOIPOC PAHHEH NUAarHOCTHKU COIMAJIBHO 3HAYMMBIX
3a00JIeBaHNi, CHIKAIOIUX TPYJOCIIOCOOHOCTh HACEIECHMS M BIMAIOLIMX Ha MOKa3aTelb o0Lieil cMepTHOCTH
B nonyssiud. OHKoJOrH4Yeckue 3a00IeBaHusl 3aHUMAIOT BTOPYIO PaHTOBYIO MO3HMLMIO CPEOM NMPUYMH CMep-
teil B Kazaxcrane. IIpu 3TOM nuaupyeT pak JIETKOro, CMEPTHOCTb OT KOTOPOTO B PECITyOJIHMKE COCTaBISET
17,6 % ot oOmei 1onu cMepTel OT 3710KaueCTBEHHBIX Heornasuid. [IpuuriHa BEICOKOH BEPOSTHOCTH J€Talb-
HOTO HCXO0Ja KpOeTcs B KpaiHe 3aTpyAHUTEILHOW AMArHOCTHKE NAHHOTO 3a00JeBaHUS Ha PaHHHUX CTaAUIX
pa3BuTHs. Ha naHHBI MOMEHT KIMHWYECKas MEAWIMHA HE UMEeT CHelU(UISCKHX U BHICOKOUTYBCTBHUTENb-
HBIX OHKOMapKepOB, NPUTOIHBIX YISl UCIIONB30BAHMS B CKPHHHUHIOBBIX HCCIENOBAHUSIX HaceneHus. CBo-
00HO IUPKYJIUPYIOINE HYKICHHOBBIE KHCIOTHI, BKIIOYAaromue B ceds muroxoHapuaneHyo JHK u muk-
poPHK, nocratouHo ycToiuuBbl B (U3HOJIIOTHUECKHX KUAKOCTAX OPraHU3Ma, TAKUX KaK KPOBb, CHIBOPOTKA,
CIIIOHa, Mo4a ¥ T.JA. bonee Toro, pe3ynbraThl MHOrOYHCIICHHBIX HCCIECI0BAHUIT TOKA3aIM, YTO YPOBEHb CBO-
0O0JHO LMPKYJIUPYIOUIMX HYKJICHHOBBIX KHUCIOT MOXKET OTPa)XaTh IaTOJOTHYECKHE NMPOLECCHl B OpPraHU3Me
YenoBeKa. JTO FOBOPUT O OOJIBLIMX MEPCHEKTHBAX UCIONB30BAHHS CBOOOJHO-IUPKYJIHPYIOINX HYKICHHO-
BEIX KHCJIOT B KauecTBe OHMOMapKepoB IUIsi HEHHBA3UBHOM IHATHOCTHKU OHKOJIOTMYECKHX 3a00JICBaHUM.
B mannOoM 0030pe MBI IIpeACTaBIIEM UMEIOIINECs JaHHbIE O COBPEMEHHBIX METOAaX HEHHBA3WBHOI'O BBISIB-
JICHHUS paka, TaK Ha3bIBAEMOH (OKHIKOI OMOIICHM», Ha OCHOBE CBOOOIHBIX IHPKYIHPYIONINX HYKJIEHHOBBIX
KHCIIOT.

Knioueswie crosa: pak nerkoro, sxunkast 6uorcus, 6nomapkepsl, Mutoxonapuanbaast JJHK, muxpoPHK, cBo-
601HO-LIUPKYIUPYIOMINE HYKIEHHOBbIE KHCIIOTBI.

References

1 Aggarwal, A., Lewison, G., Idir, S., Peters, M., Aldige, C., & Boerckel, W. (2016). The state of lung cancer research: a glob-
al analysis. J. Thorac. Oncol., 11, 10-21.

2 Bersimbaev, R., & Bulgakova, O. (2017). Residential radon exposure and lung cancer risk in Kazakhstan. Radon.
F. Adrovic (ed.). InTech, Rijeka, Croatia, 93—124.

3 Zeeb, H., & Shannon, F. (2009). WHO Handbook on Indoor Radon: A Public Health Perspective. World Health Organiza-
tion. Zeeb H and Shannon F (eds.). World Health Organization, Geneva, 3-21.

4 Bersimbaev, R., & Bulgakova, O. (2015). The health effects of radon and uranium on the population of Kazakhstan. Genes
and Environment 37, 18. doi: 10.1186/s41021-015-0019-3.

5 Bulgakova, O., Zhabayeva, D., Kussainova, A., Pulliero, A., Izzotti, A., & Bersimbaev, R. (2018). miR-19 in blood plasma
reflects lung cancer occurrence but is not specifically associated with radon exposure. Oncology Letters, 15(6), 8816-8824.

6 Wahid, F., Shehzad, A., Khan, T., & Kim, Y.Y. (2010). MicroRNAs: synthesis, mechanism, function, and recent clinical tri-
als. BiochimBiophys Acta, 1803(11), 1231-1243.

7 Zeng, Y., Yi, R., & Cullen, B.R. (2005). Recognition and cleavage of primary microRNA precursors by the nuclear pro-
cessing enzyme Drosha. EMBO J., 24(1), 138-148.

8 HanlJ., Lee Y., Yeom K. H., Nam J. W., & Heo I. (2006). Molecular basis for the recognition of primary microRNAs by the
Drosha-DGCRS8 complex. Cell, 125(5), 887-901.

9 Chendrimada, T.P. et al. (2005). TRBP recruits the Dicer complex to Ago2 for microRNA processing and gene silencing. Na-
ture, 436(7051), 740-744.

10 Janowski, B.A. et al. (2006). Involvement of AGO1 and AGO2 in mammalian transcriptional silencing. Nat. Struct. Mol.
Biol., 13(9), 787-792.

11 Izotti, A., Carozzo, S., Pulhiero, A., Zhabayeva, D., Ravetti, J.L., & Bersimbaev, R.I. (2016). Extracellular microRNA in lig-
uid biopsy: applicability in cancer diagnosis and prevention. Amer. J. Cancer Res., 6(7), 1461-1493.

12 Bulgakova, O.V., Zhabaeva, D.B., & Bersimbayev, R.I. (2017). Rol miR-155-5p v patoheneze raka lehkoho [Role of miR-
155-5p in the pathogenesis of lung cancer]. Doklady NAN RK — Reports of NAS RK, 3, 121-129 [in Russian].

13 Bulgakova, O.V., & Bersimbayev, R.I. (2017). Rol miR125b v patoheneze raka lehkoho [Role miR125b in the pathogenesis
of lung cancer] Proceedings from Postgenomic technologies in medicine: from theory to practice’17. Konferentsiia — Conference
(pp- 86-92). Voronezh [in Russian].

14 Izotti, A., Geretto, M., Pulliero, A., Zhabayeva, D., & Bersimbaev, R.1. (2017). Resistance to cancer chemotherapeutic drugs
is determined by pivotal microRNA regulators. Amer. J. Cancer Res., 7(7), 1275-1297.

92 BecTHuk KaparaHgmHckoro yHusepcurteTa



Liquid biopsy: a new diagnostic method ...

15 Bulgakova, O.V., & Bersimbaev, R.I. (2017). Analiz ekspressii mikroRNK pri rake lehkoho, indutsirovannoho kureniem
[Analysis of microRNA expression in lung cancer induced by smoking]. Uspekhi molekuliarnoi onkolohii — Advances in molecular
oncology, 4, 33-34 [in Russian].

16 Gross, T., Powers, L., Boudreau, R., Brink, B., Reisetter, A., & Goel, K., et al. (2014). A MicroRNA Processing Defect in
Smokers’ Macrophages Is Linked to SUMOylation of the Endonuclease DICER. J. Biol. Chem., 289(18), 12823—-12834.

17 Izzotti, A., Balansky, R., Ganchev, G., Iltcheva, M., Longobardi, M., & Pulliero, A., et al. (2016). Blood and lung mi-
croRNAs as biomarkers of pulmonary tumorigenesis in cigarette smoke-exposed mice. Oncotarget, 7(51), 84758—84774.

18 Simone, N.L., Soule, B.P., & Ly, D., et al. (2009). Ionizing radiation-induced oxidative stress alters microRNA expression.
PLoS. One, 4, E6377.

19 Shin, S., Cha, HJ., & Lee, E.M,, et al. (2009). Alteration of miRNA profiles by ionizing radiation in A549 human non-small
cell lung cancer cells. Int. J. Oncol., 35, 81-86.

20 Chaudhry, M.A. (2009). Real-time PCR analysis of micro-RNA expression in ionizing radiation-treated cells. Cancer
BiotherRadiopharm, 24, 49-56.

21 Templin, T. Paul, S., Amundson, S.A., Young, E.F., Barker, C.A., Wolden, S.L., & Smilenov, L.B. (2011). Radiation-
induced micro-RNA expression changes in peripheral blood cells of radiotherapy patients. Int. J. Radiat. Oncol. Biol. Phys., 80(2),
549-557.

22 Holdenrieder, S. (2010). New challenges for laboratory diagnostics in non-small cell lung cancer. Cancer Biomarkers, 6, 3—4,
119-121.

23 Frank, M.O. (2016). Circulating cell-free DNA differentiates severity of inflammation. Biol. Res. Nurs.
pii: 1099800416642571.

24 Berezin, A.E. (2017). Circulating cell-free mitochondrial DNA as biomarker of cardivascular risk: new challenges of old
findings. Angiology, 3(4), 1-3.

25 Meng, A. (2013). Mitochondrial DNA copy number alteration in human cancers. NA J. Med. Sci., 6(1), 22-25.

26 Nomoto, S., Yamashita, K., Koshikawa, K., Nakao, A., & Sidransky, D. (2002). Mitochondrial D-loop mutations as clonal
markers in multicentric hepatocellular carcinoma and plasma. Clin. Cancer Res., 8(2), 481-487.

27 Chiu, RW.K., Chan, L.Y.S., Lam, N.Y.L., Tsui, N.B.Y., Ng, EK.O., & Rainer, T.H., et al. (2003). Quantitative analysis of
circulating mitochondrial DNA in plasma. Clinical Chemistry, 4(5), 719-726.

28 Yu, M. (2012). Circulating cell-free mitochondrial DNA as a novel cancer biomarker: opportunities and challenges. Mito-
chondrial DNA4, 23(5), 329-332.

29 Mehra, N., Penning, M., Maas, J., van Daal, N., Giles, R.H., & Voest, E.E. (2007). Circulating mitochondrial nucleic acids
have prognostic value for survival in patients with advanced prostate cancer. Clin. Cancer Res., 13, 421-426.

30 Bulgakova, O.V. (2018) Sovremennye predstavleniia o svobodno-tsirkuliruiushchikh nukleinovykh kislotakh i ikh rol v
meditsine. [The contemporary views of free-circulating nucleic acids and their role in medicine]. Astana: Master Po, 114 [in Rus-
sian].

31 Budnik, L.T., Kloth, S., Baur, X., Preisser, A.M., & Schwarzenbach, H. (2013). Circulating mitochondrial DNA as biomarker
linking environmental chemical exposure to early preclinical lesions elevation of mtDNA in human serum after exposure to carcino-
genic halo-alkane-based pesticides. PloS. One, 8(5), E64413.

32 Tan, D., Goerlitz, D.S., & Dumitrescu, R.G. et al. (2008). Associations between cigarette smoking and mitochondrial DNA
abnormalities in buccal cells. Carcinogenesis, 29(6), 1170-1177.

33 Kumar, M., Srivastava, S., Singh, S.A., Das, A.K., Das, G.C., & Dhar, B., et al. (2017). Cell-free mitochondrial DNA copy
number variation in head and neck squamous cell carcinoma: A study of non-invasive biomarker from Northeast India. Tumour Biol.,
39(10), DOIL: 1010428317736643.

34 Borghini, A., Mercuri, A., Turchi, S., Chiesa, M.R., Piccaluga, E., & Andreassi, M.G. (2015). Increased circulating cell-free
DNA levels and mtDNA fragments in interventional cardiologists occupationally exposed to low levels of ionizing radiation. Envi-
ron. Mol. Mutagen, 56(3), 293-300.

35 Abdullaev, S.A., Minkabirova, G.M., Bezlepkin, V.G., & Gaziev, A. (2015). Cell-free DNA in the urine of rats exposed to
ionizing radiation. Radiat. Environ. Biophys., 54(3), 297-304.

36 Cheng, C., Omura-Minamisawa, M., Kang, Y., Hara, T., Koike, 1., & Inoue, T. (2009). Quantification of circulating cell-free
DNA in the plasma of cancer patients during radiation therapy. Cancer Sci., 100(2), 303-309.

37 Guerra, F., Perrone, A.M., Kurelac, 1., Santini, D., Ceccarelli, C., & Cricca, M., et al. (2012). Mitochondrial DNA mutation
in serous ovarian cancer: implications for mitochondria-coded genes in chemoresistance. Clin. Oncol., 30(36), E373-E378.

38 Hsu, C.W,, Yin, P.H., Lee, H.C., Chi, C.W., & Tseng, L.M. (2010). Mitochondrial DNA content as a potential marker to pre-
dict response to anthracycline in breast cancer patients. Breast J., 16(3), 264-270.

39 Sansone, P., Savini, C., Kurelac, 1., Chang, Q., Amato, L.B., & Strillacci, A., et al. (2017). Packaging and transfer of mito-
chondrial DNA via exosomes regulate escape from dormancy in hormonal therapy-resistant breast cancer. Proceedings of the Na-
tional Academy of Sciences of the United States of America, 114(43), E9066—-E9075.

40 Huang, C-Y., Chen, Y-M., & Wu, C-H. et al. (2014). Circulating free mitochondrial DNA concentration and its association
with erlotinib treatment in patients with adenocarcinoma of the lung. Oncology Letters, 7(6), 2180-2184.

Cepus «Bronorusi. MegmuuHa. Meorpadusi». Ne 4(92)/2018 93



ABTOPJIAP TYPAJIbl MIJIIMETTEP
CBEAEHUA Ob ABTOPAX
INFORMATION ABOUT AUTHORS

Abduova, A.A. — Candidate of technical science, Docent, M. Auezov South-Kazakhstan State University,
Shymkent, Kazakhstan.

Abilova, Zh.M. — Junior researcher, Laboratory of Genomic and personalized medicine, Center for Life
Sciences, National Laboratory, Astana; Nazarbayev University, Astana, Kazakhstan.

Aitkulov, A.M. — Candidate of biological sciences, Docent, Ye.A. Buketov Karaganda State University.

Akbaeva, L.H. — Candidate of biological sciences, Associate professor, L.N. Gumilyov Eurasian National
University, Astana, Kazakhstan.

Akhmetova, A.Zh. — Researcher, Laboratory of Genomic and personalized medicine, Center for Life Sci-
ences, National Laboratory, Astana; Nazarbayev University, Astana, Kazakhstan.

Akhtanova, A.B. — Senior engineer, RSE «Mangyshlak Experimental Botanical Garden» CS MES RK,
Aktau, Kazakhstan.

Akilzhanova, A.R. — Head of laboratory, Laboratory of Genomic and personalized medicine, Center for
Life Sciences, National Laboratory, Astana; Nazarbayev University, Astana, Kazakhstan.

Aubakirova, B.N. — PhD, Nazarbayev University, Astana, Kazakhstan.
Baranova, T.N. — Doctor of biological sciences, Professor, Saint-Petersburg State University, Russia.

Bekbosynova, M.S. — First Deputy Chairman of the Board, «National Research Cardiac Surgery Centre»
JSC, Astana, Kazakhstan.

Belozerov, I.F. — Candidate of agricultural science, RSE «Mangyshlak Experimental Botanical Garden»
CS MES RK, Aktau, Kazakhstan.

Bersimbaev, R.I. — Doctor of biological sciences, Professor, Academician of NAS of RK, Head of the De-
partment of General Biology and Genomics, L.N. Gumilyov Eurasian National University, Astana, Ka-
zakhstan.

Bulgakova, O.V. — PhD, Associate Professor of the Department of General Biology and Genomics,
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan.

Burashev, E.D. — Junior Researcher, RSE «Research Institute for Problems of Biological Safety»,
Gvardeisky village, Kazakhstan.

Chervyakova, O.V. — Candidate of biological sciences, Chief researcher, RSE «Research Institute for
Problems of Biological Safety», Gvardeisky village, Kazakhstan.

Dinova, G.E. — Master of Biological Sciences, junior researcher, RSE «Mangyshlak Experimental Botani-
cal Garden» CS MES RK, Aktau, Kazakhstan.

Guelly, Ch. — Director, Center for Medical Research, Medical University of Graz, Austria.

Imanbayeva, A.A. — Candidate of biological science, RSE «Mangyshlak Experimental Botanical Garden»
CS MES RK, Aktau, Kazakhstan.

Isabek, A.U. — Senior laboratory assistant, RSE «Research Institute for Problems of Biological Safety»,
Gvardeisky village, Kazakhstan.

Isakova, E.A. — Junior researcher, Altai botanical garden, Ridder, Kazakhstan.

Ishmuratova, M.Yu. — Candidate of biological sciences, Associate professor, Ye.A. Buketov Karaganda
State University, Kazakhstan.

94 BecTHuk KaparaHguHckoro yHusepcureTa



CeepneHus 06 aBTopax

Kairov, U.E. — Head of Laboratory, Laboratory of Bioinformatics and systems biology, Center for Life
Sciences, National Laboratory, Astana; Nazarbayev University, Astana, Kazakhstan.

Kausbekova, A. Zh. — PhD student, Department of General Biology and Genomics, L.N. Gumilyov Eura-
sian National University, Astana, Kazakhstan.

Kolossov, R.A. — Student, Ye.A. Buketov Karaganda State University, Kazakhstan.

Konkabayeva, A.E. — Doctor of biological sciences, Professor, Ye.A. Buketov Karaganda State Universi-
ty, Kazakhstan.

Kosareva, O.N. — Candidate of biological sciences, Docent, RSE «Mangyshlak Experimental Botanical
Garden» CS MES RK, Aktau, Kazakhstan.

Kupriyanov, A.N. — Doctor of biological science, professor, Kuzbass Botanical Garden of the Institute of
Physics and Technology of the Siberian Branch of the Russian Academy of Sciences, Kemerovo, Rus-
sia.

Lagus, O.A. — Junior researcher, Altai botanical garden, Ridder, Kazakhstan.
Mamytova, N.S. — PhD student, L.N. Gumilyov Eurasian National University, Astana, Kazakhstan.
Moshkalov, B.M. — Principal, Syrdarya-Turkestan State Regional Natural Park, Shymkent, Kazakhstan.

Mukasheva, M.A. — Doctor of biological sciences, Professor, Ye.A. Buketov Karaganda State University,
Kazakhstan.

Nurlybayeva, K.A. — Master of biological sciences, Ye.A. Buketov Karaganda State University, Kazakh-
stan.

Rakhimova, S.E. — Researcher, Laboratory of Genomic and personalized medicine, Center for Life Sci-
ences, National Laboratory, Astana; Nazarbayev University, Astana, Kazakhstan.

Sataev, M.I. — Doctor of technical science, Professor, Vice-rector for scientific work and innovation,
M. Auezov South-Kazakhstan State University, Shymkent, Kazakhstan.

Sirman, D.Yu. — Researcher, Ye.A. Buketov Karaganda State University, Kazakhstan.

Shumadekova, A.D. — Master, Head of the Department of formation of the state order of the Department of
higher and postgraduate Ministry of education and science of the Republic of Kazakhstan, Astana, Ka-
zakhstan.

Skrylnik, E.V. — Doctor of agrarian sciences, Senior researcher, Head of Organic Fertilizers and Humus
Laboratory, NSC «Institute for soil science and agrochemical researches named after
O.N. Sokolovsky», Kharkiv, Ukraine.

Starikova, A.E. — PhD, Ye.A. Buketov Karaganda State University, Kazakhstan.

Tovstiy, Yu.N. — Junior scientist, NSC «Institute for soil science and agrochemical researches named after
Sokolovskiy», Kharkiv, Ukraine.

Sultankulova, K.T. — Candidate of biological sciences, Professor, Head of the Laboratory «Molecular Bi-
ology and Genetic Engineering», RSE «Research Institute for Problems of Biological Safety»,
Gvardeisky village, Kazakhstan.

Tlenchiyeva, T.M. — Senior laboratory Assistant, RSE «Research Institute for Problems of Biological Safe-
ty», Gvardeisky village, Kazakhstan.

Tulegenov, E.A. — PhD student, L.N. Gumilyov Eurasian National University, Astana, Kazakhstan.

Tykezhanova, G.M. — Candidate of biological sciences, Docent, Ye.A. Buketov Karaganda State Universi-
ty, Kazakhstan.

Vdovina, T.A. — Candidate of biological sciences, Leading Researcher, Altai Botanical Garden, Ridder,
Kazakhstan.

Vinokurov, A.A. — Senior Researcher, Altai Botanical Garden, Ridder, Kazakhstan.

Zharylkapov, I. — Head of Scientific Department of Syrdarya-Turkestan State Regional Natural Park,
Shymkent, Kazakhstan.

Zhumabekova, A.Zh. — Master, The head of the Department of formation of the state order of the Depart-
ment of higher and postgraduate, Ministry of education and science of the Republic of Kazakhstan,
Astana, Kazakhstan.

Cepus «buonorusa. MegmuuHa. Meorpadus». Ne 4(92)/2018 95



2018 xpLrel « Kaparanabl yHHBepCHTETIHIH Xa0apIIbICBIHI)
JKAPUAVIAHFAH MaKAIaJIapIbIH KepceTKili.
«buosorusa. Menuuuna. I'eorpadus» cepusicol

BHOJIOI'UA

A6oynuna I''A., Axmemosa C.b., [ocammacosa A.J]., Hemupmona A.E., OoynT., Vnawesa A.,
Mycmaghuna A. OKy OenmelnepiHiH ayacblHa MHKPOOHOJIOTHSJIBIK MOHUTOPHHI IKYprisy —
OKYILBLIAP apachlH/la ayabl-TaMIIbUTBl HHQEKIMSHBI aJIBIH aTYABIH HETI31 .evereeeiieieniinienienieeeeeenee

Abumynvouna C.T., Kogpmaniox H.B., Mapoanosa 3.7K., Kycynbaesa /. A., Banuwuna I'JL,
Cmemancka U. «ET HaHBI» %KaHA YITTHIK OHIM/II KACAYIBIH YTBIMIIBUIBIFBL. ... .vevveneeereeensesnresenesenenens

Abyxenosa B.C., Brsnosa JK.JK. Kaparanmasr o0JbICH KelOip aiiMakTapIeIH oJloHaTOdayHa Typiep Kypa-
MBIHBIH CHITATTAMACHL ......cueeuteuteeeteseeeseentansensaseaseseeaseaseaseensansanseaseasesaeeseaneansansasseasesseeseeneensensensensesseases

Abyxenosa B.C., Branosa K.JK., Businosa MJK. Hypa e3eHiHIH THIPOOHMOHTTApIbIH TYPIIK KypaMbl
OOMBIHINA CATIPOOTHIK JOPEIHKECTH AHBIKTAY ..vveevreerrreesreesreesseeessseenseeessseesseesssssensesesseensesesssessssesssseensees

Aounvbexosa 3.K., Abyos I'.C., Anubaes H-H. Onrycrik KazakcTanmarbl ecipifieTiH TyHenepain
CEJICKITMSUTBIK TaOBIHBIHIAFbI T€HETUKAIBIK KOPJIAPBIHBIH CYT OHIMIIITITI +oeevvveeevieeiieeereeereeereeneneenenes

Axwvinosa JI.A., Ecnaszap A.K., Eimypamosa A.C., Hcanuesa H.C. MyHaii ’xaHe MyHall eHIMIEpIMEH Typ-
JIi XKarainapaa lacTaHFaH aliMaKTapAbIH (PIIOPACHIH 3EPTTEY ....ecveeueeurererrerrerrereemsensensensessenseeeensensens

Ayenvbexosa A.K., Kvizoaposa J].K., Amukeesa C.H., Aiioapbaesa /. K., Kapummaesa T.H. Kaparaums
obuibicel  Bykapkblpay ayqaHbBIHBIH ASPUIIK ©CIMAIKTEpiHIH Herisri (eHonorusuisiK Qasanapbix
3epPTTEY KOHE OJIAPIBIH KUHAY KYHTIZOCCTH KYPY +ouvvevrerrerraeeerearenseesseesseenseesesssessessesseesseessesnsesssens

Axmemanumosa A.M., Humypamosa M.FO., Heacenxo C.A., Jlocesa U.B., Jlioosuuyk A. Thymus eremita
Klok. nmopinik HIMKi3aTBIHBIH JKEPYCTi aF3ajapbIHbIH aHATOMMSUIBIK JUArHOCTUKAIBIK OesriiepiH
AHBIKTAY ...vevtemtententententeestestententestensesue et eeseestessens e besaeebeebeestessenteabesaeebeebeebeeatenten b e st e ebe s bt ebeebe et ebentesbesneeaee

Axmemorcanosa A.1., Hypocanosa I1. EckeHe Tayipl eHIpiHIH epTe KOKTEMJe TYIACHTIH ©CIMAIKTEpiHIH
OHOIKOTOTHSITBIK CPCKIIICITIKTEP «ve.vvevrersrensreseeeseessesssessaesseesseesseessesssesssesseessesnsesssesssessesssesseesseessesssenns

Boosuna T.A., Bunokypos A.A., Jlacyc O.A., Hcakosa E.A. KazakcTaHHBIH apuITi *KaFIalbIHIa aFam-0y-
Ta JKOHE KEeMiC OCIMIIKTepiH OTHIPFRIZY Ke3iHe «Aquasorby BIIFaI YCTAHTHIH MOJTUMEPIH CHT13Y.....

Tpueopvesa U.B., Abykenosa B.C., I'unnb B.B. biniM 6epy )KYHECIHIETT CAUTTAP MOHI.....cevvveerereeereerereennnes
Jmumpues I1.C., Hoconos A.M., Jlvicakosa T.H., I'opousnoea I'.B., Jlanmesa H.B. DKOIOTHAIBIK >KOJ
KOPCETY SKOJOTHSIIBIK TYPU3MHIH O1p POPMACHT PETIHIE -..cnveenveneirueenieetienteeteetentesieesieeseeenseenseeeeens
XKannap HK., [laixymounose B.M., Kanagun E.H., Ten O.A., bamnanog/].C., Epkacos P.111,
baxubaes A.A., Hwmypamosa M.IO. baxrepusnapMeH UMMOOWIIEHIeH arblHABI OHMOpeakTopna
€KIBJICHTT] TEMIPJIH TOTBIFY THIMIIUTITIH BEPTTEY ..c.veeuveureuentenrerienitestentensentensestesseestensensensessessesseensenne
Kynycosa M.A., Huwmypamoea M.IO., A60oynnaberosa P.A., Kypasenv H.A. Scabiosa isetensis xoHe
S. ochroleuca myKizaTTapbiHa MOP(OIOTHSIBIK CATBICTHIPMAIIBI TAIAY ..vcnvenvererueeeremeesensenseseseenens
Kymazanuesa XK IK., Karmaxanbemoea P.U., Eneynaesa I1I.K., Kopuun B.H. Artemisia gracil. Krasch.
et eCIMIIriHeH aJbIHFaH CAHTOHUHHIH aMUHTYBIH/IBIIIAPBIHBIH TOTBIFYFa KapChl OCICEH TN .............
Hmanbaesa A.A., Berosepos U.@., Huumypamosa M.FO. MaHrbIIaK Taburn (opa >kar albIHIaFbl 10-
plTiK ©CIMIOIKTEPIiH HHTPOAYKIFSUIBIK, KYHABUTBIKTAPBIHBIH THATHOCTHKACHL....c.vveuteeeeeeeiieeieneeennees
Hcabex A.Y., Tnenuuesa T.M., Yepssaxosa O.B., bBypawes E.J[., Cyimanxynosa K.T. Kyc Tymaysl BHPY-
CBIHBIH TeMarTJIFOTHHHUH TeHiHIH CyOOipIIiKTepiH aly YIIiH MPAUMEPICPIl TAHAAY -..cvveveeveeeeaneenneenne
Kanuesa A.H., /fueapbaesa A.M. Onrycrik Lleireic Ka3zakcran aitmMarsIHOarsl Agrimonia asiatica Juz.
JIOPITIK O©CIMIITIHIH OMOTOTHSITBIK EPEKITCITIKTED 1. v eeuevieeereerereesreenreesiseesseeaseesseessseesseesssessssessssessnn
Kapenos P.C., bexuuies K.b. BHOTEXHOIOTHA: FHUIBIMU-TEXHUKAIBIK MPOTPECTET] OHBIH POJIi KIHE OPHBI.
Kupunnos B.1IO., Cmuxapesa T.H., Cepagumosuu M.B., Myxawesa @.T., ['epunz A.B., Capcenbae-
6a JI.A., Amaocanosa I'.A., Aoexenos C.M. Conrycrik Kazakcranna ecerin Pulsatilla exi Typaepi-
HIiH 3(QUP MANTAPBIHBIH XUMHESITBIK KYPAMBL. ... ..veeuveereseeseeseesesssesssesseesseensesssesssesssesssesseessesssesssesssenns
Koboicacaposa 3.U., Kacvimosa M. K., Opvimbemosa I'.3., Kaiinosa JK.H. Kyc eTiHeH xacairaH caaMabl
OpAMAaHBI OHMIPY TEXHOIOTHUACHIH JKETIIIIIIPY ..vveuvrerrerrrerurenseesseeseesessesseesseesseeseessessesssesseesseesseessesssenns
Koorcesnurosa JLH., Jlesvix A.FO., Ilanuenxo B.FO. Contyctik KazakctaH oOmbICHIHBIH «KbI3bLTRAD
opMaH mapyamsuibiFs» KMM opMmannapeinna Lymantria diSpar TAPaLYbL............cceeeerenereeeeneennene
Konecnuxosa H.B., baiinswes A.M., Koocesnukos C.K., Epeanues T.M. Aybln ImapyanibUIbIFBIHIAFEI
3aMaHayW THAPOTIOHUSIIBIK KYHEeNepIiH apTHIKIIBUIBIKTAPEI MEH KEMITITIKTEP1 . c.veevveeveeeeeiieeieieennens

Ne

20

42

53

40

70

46

58

67

48

33
72

84

77

15

40

54

61

28

53

29

65

33

96 BecTHuk KaparaHguHckoro yHuBepcuTeTa



MakananapgblH, KepceTkiLli

Konxabaesa A.E., Cupman /{.10., Konocos P.A. Kaparauusl 0OJBICHIHBIH ©HEPKACINTIK alfMaKTapbIHAA
OCIpUIreH eciMIIK OHIMIEpIMEH Y3aKMep3iMIl KOPEKTEHI'€H ereyKyHpBIKTapAbIH MOP()OMETPHUSIIBIK
JUHAMHKA KOPCETKIMTEPIHIH €PEKIIEIIKTEDI . c.vevirieuieureureieientieieeteeerentestenuestesueeueeesennensenaesnesueeneennens

Konxabaesa A.E., Cupman J[.FO., Teikescanosa I"M., bapanoea T.H., Konocogé P.A. MbIc aneTaTbIHBIH
acepi Ke3iHae KoAIMT1 KbI3bUIIIA TYKBIMBI (Beta vulgaris) TyHOACHIHBIH Keel KOHE CO3bIIIMAIBI To-
Kipubeeri xxaHyapiap/IbIH aKybI3 )KoHE KOMIPCy alIMacybIHBIH KOPCETKIIITEPIHE CEPI ...veververneennens

Kocapesa O.H., [lunosa I'.E., Axmanoea A.5. MaHFbICTayIbIH apUITI KaF TaHbIHIAFB] MHTPOAYKINSIIAH-
FaH aJIMa CYPBINTAPBIHBIH OUOJIOTUSIIBIK EPEKIIEIIKTEPL . c.vveeveneriteeeueetereeeeeteseeneereseeseeneseeseenesaesnenens

Kynpusnos A.H., A6oyoea A.A., Camaes M.U., Mowxanros b.M., Kapuviikanoe H. Ceipnapus-TypkicTan
aliMaKTBIK TaOWUFH cassOarsl aschlHAarbl bopaniail TaybIHBIH OpMaH ©CIMIIKTEPIH 3€PTTEY ......c...e......

Maxcymobexosa I'.T., Axmamos M.K. Xe3ka3raH KanachbIHBIH JKarIalbIHIA OCIMIIKTEPIIH CYy PEKUMIH
BEPIIETICY .vveuveerveenreenreesreeseeaseeaseesseesseesseassesssesseesseanseesseaasessseseesseenseesseesse et s ete e beesbeenbeeraeeeeereeteenseenreenreas

Mamvimosa H.C., Axbaesa JI.X., Kymabexosa A.JK., Tynecenos E.A., Aybaxuposa b.H. Opramia XbuI-
JIBIK, KOPCETKIMTep OOMBIHIIIA AKMOIa OOJBICBIHAAFEI CY OOBEKTUICPiHIH 631H-631 Ta3apTy KabineTiH
BEPTTEY v veeneenteneeneeueseeaseaseaneeneanseaseaseaseeaeaneeneanseseeeeeseeeteeeemtam s e s e eseebeeeeeeeenten s e s e es e bt eaeeseeneenseaseeteeneeneennan

Mpuipzabaes A.b., Kysambaesa K.H. KeHT Tayipl-OpMaH aiiMaFrbIHIaFbl TOTIBIPAKKA JKacaFaH 3epTTey ......

Hypnvibaesa K. A., Mykawesa M.A., Cypacuxos B./[., Myxawesa I'2K., Cmapuxosa A.E. Kaparaunusl Ka-
JIACBIHBIH aTMOC(hEPAaJIBIK ayaChIHBIH JIACTAHYBIHA OHIIPIC OPBIHIAPBIHBIH OCEP1. . evveereereereereeeennens

Opasbaesa I1.3., Humypamosa M.FO., Cranucka-Bosusk K., Jlocesa U.B., Hsacenrxo C.A. Kaparauis
OOJIBICBIHBIH, SPTYPJIi ayAaHAapbIHAA )XUHaIFaH Thymus serpyllum L. cansicTbipMaisl MOp¢oIoTHs-
JIBIK SKOHE AHATOMFSIITBIK TATIIIAY «.vuveuverseeutentensenuensensesseessensensensensessesseessensensensessessesseessensensessessessesseensens

IHpockypsikosea JLA., Cypacuros [I.B., Mykaweea M.A., Jlwbywkuna E.C. Tamakrany TopTiOiHe
PEDITCKCHSITBIKTBIH CEP1 -1 uvveuvterveenresresseesstenseesseasseassesssenseesseesseessessesssesssesseenseenseessesssesssessesssesnsesssesnees

Pyxasuyuna U.B., Yypxuna I'.H., Kynanbaee K.K. Contycrik Ka3zakcTaHHBIH >KarnaibiHAa Oumaidi MeH
pancThl OHICY TEXHOJOTHSACHIHA OallJIAHBICTHI Kapa TOMBIPAKTHIH OHOJIOTHSUIBIK OCJICEHILTITIH
DAFATTAY ...eeuvvenveeneeenteeseesseenseeseasseassesssesseesssenseasseanseassensaenseenseansesnsesasesseeseanseenseanseassessenseenseenseeseensesnseans

Cabounosa /I.K., Kapazovwun JK.M. KopFaokKbIH MEMIJICKETTIK TaOWFU KOPBIFBI  KeJAepiHAerTi
oHnatpasbiy (Ondatra zibethicus) Ka3iPTi KE3METT CAHBL.......c.eerveereerereeerseesseesseesessessesssesseesseenseessenns

Canvibexosa H.H., A6opacynosa JK.T., Axcubaesa 3.C., Cepowcanosa A.E. Fusarium equiseti TYpiHIH
OMOIKOTOTHISITBIK €PEKIIICTIIKTEPT cvvveevvveenrreetreensreesireenseeessseesseeessseensseessseesssesssseessseessseessseessseesssessssesnsses

Canapbaesa H.A. Tepickeit AnaTaybIHIAFbI JOPIUTIK OCIMIIKTEPIIH KEH TapaJiFaH KaybIMAACTBIKTaPhI K-
HE OMOIKOIIOTHSITBIK EPEKIIEITIKTEDI .vveeuvreerrreensreesureensreessreenseeessseensseessssessseessseessssesseensseesssessssessssesnsses

Cxpoirvnux E.B., Toscmuiii FO.H. KeH >xoHe onapIblH HETi3iHAETT THIHAWTKBIITHl EHTI3TeHHEH KeifiH
KYJI ceOLIreH Kapa TOMbIPaKTaFbl T'YMYCTBIH KYPAMbl MEH CAITACBHIHBIH O3T€PY1 .eovvereeueeeeneeieeaeeeieenenss

Cynmaneasuna I'JK., Ceiiimxanosa JK.K. «bypabai» Taburu mNapKiHAErl Kaparailibl opMaHIapAbIH
OPTTCH KCHIHTT KABIPTT JKAFTIAIBI ......vevventieneieneieteeeteesaesstesseesseenseesesnsesseesseenseenseessesssesssesssesseensesnsesssenns

MEJIULUHA

Aybakuposa B.H., Beiicenosa P.P., Paxvimoicankwizol K., Kypmanosa H.III. MakponuarepaiH MakKpopuT
OCYTHE OCCP N 1veeuvreeurreenereenireesteeetreasseeateeesseeasseeesseessseeasseesssaessseesssseenseesssesanseesnsesassessssesesseessesanseessseesnsees

Axmemosa A.K., Abunoea K.M., Paxumosa C.E., Kaupoe V.E., bexbocwvinosa M.C., I'ynu Y., Axunvoica-
Ho6a A.P. ApWUTMOTEHIIIK CHUHAPOMIAPALI TapreTTi CEKBEHHpJIEYTe apHAlFaH KiTarmXxaHajlap.Ibl
JTATBIHIIAY CPCKIIICITIKTEPD I eeuvvteeeveerereeeueesseeeseessseeasseessseeassessssesassessssessssessssesansessssssssseesssesessessssssesseennns

byneaxosa O.B., Kayvicoexosa A.JK., bepcimbaes P.1. CYibIK OUOTICUS: KIIMHUKAIBIK OHKOJIOTHUSHBIH Ka-
13 20107051 2 (1w 0502 1) 13 1 =1 § (o) EURURURUR TR

Banumosa H.B., Konocosa C.®. In vivo Toxipubecinae 6an apacsl MapyalblIbIFsl ©HIMAEPIHIH TyOep-
KYJIC3 QYPYBIHA KAPCHI OCTICCHITIITITI ... .vveuvrerereseeenreeeressaesseesseenseenseensesssesseesseenseensesssesssesssesseesseessesnsenssenns

Eneynaesa LK., Kymazanueea K.JK., Kopuun B.1. Kaparanip! oOJbICHIHBIH Keii0ip aliMaKTapbIHIaFbl
KOMMYHAJIJIBIK THTUCHAHBIH KOPCETKIIITEPI )KOHE OHBIH aJlaM ar3achlHA OKCIICTIH OH JKoHE Tepic Oa-
FBITTAPBL ... cvteutentetesteeteeteetteateateteste e bt ebeeueesteatenteseeabesb e eb e eateaten s e st e bt sbeeb e ebtes s e b e st e bt saeebeeaeent et enbesbesueennens

Kaowiposa U.A., Jlenecbaesa I'.A., Pwvicnaesa I'K. MeTabomm3MIiK CHHAPOMBI 0Oap NalMEHTTEPE
caphbICy HelpocnennpUKaIbIK MApKEPIICPAIH KOHIEHTPAIUSICHIHBIH O3TEPY 1. c.ververeeeereienienienrenieennenne

Meupamos F.F., Kopuun B.HU., [laibex AJK., [Taconuna C.B., Anopeesa A.Il., Kysbaesa I".O.
[TaHkpeaTukandblK [-KacymagapblHAAFBl KallblHA KENTIPIAreH TIIOTAaTHOH TYpPiMEH OHBIH
KOpFaHBIII OPEKETIHIH BIKTUMAN ce0e01 PETIHIEC MBIPBIIITHIH 032Pa OPEKETTECYI vouvvervrereerveereareannenns

Cepusa «brnonorusa. MeguunHa. Neorpadpusa». Ne 4(92)/2018

26

46

18

39

79

35

15

24

90

23

59

17

34

104

73

86

118

128

73

50

97



MakananappgblH, KepceTKiLi

Meiipamos F'.F., Ilatibex A.)K. Jlnaberorenai MpIpbIIOaiIaHbICTEIPYIIBI 3aTTap/bIH TiKeJdel acepiMeH
TYBIHJIaFaH MAHKPEaTHT B-xkacymiagapblHBIH ICCTPYKIUSACHIHA JKOJI OCPMEHTIH TOTHIKCHI3IAH]IbI-
PBUTFaH KYHAET] TTIOTATHOHHBIH 9CEP €TY MEXAHU3MICPT TYPAITBI .....eenvvereiereeneeeneeeneeeieeeieenieenseenseennens

Meiipamos F'.F., Llaiibex A.7K. XUMHANBIK KEIIEHII KOCBUIBICTAPMEH TYBIHJIAFaH SKCIEPUMEHTAJJIbI
JIMa0eTTIH JaMybIH aMUHKBIIKBIIIAPMEH QJIABIH ATy QJICTEP] TYPATIBL «...vvenverererieeerenieieneenienieeneeaens

Myxawesa M.A., Cypacuxos B.[., Cypocuxos [.B., Kucruywvina B.B., I'onuxoe P.A. Kopiaran opTaHbIH
JacTaHYbIMCH OaiJIaHBICTBI XaNBIKTHIH JICHCAYJBIFBIHA Kayil-KaTepiai Oaranmay »oHEe Oackapy
OJIICTEMECT MACEIICCT FKAMIIBL «...vvveeveeetteatentente st et et et et eatesae et e sbeebeeat et et e st e b e s bt ebeebe e st et e st e nbesbeebeeaeeneenee

Mycuna A.A., Maoenbaii K.M., Bexnasap M.A., Cmaunosa A.A. «IIpoToH» 3bIMBIpaH TachIMaJIAFbIIIbI
KyJlaFaH aiiMaKTa eMip CYpETiH epecek KOHTUHI'CHTTIH HO30JI0THsFa JIeHiHT1 MopTebeciH Oaranay ....

Hyeymanosa [11.M. OKymsiap ar3achIHBIH (yHKIMOHAIIBIK JKaF JaiibiHa eMTHXaHHBIH oCepiH Oaramay ....

Hypavibaesa K.A., Aiimkynoe A.M., Myxawesa M.A., Cmapuxosa A.E. Kaparanasl 0OJbICBIHIAFE KEHOIp
OHEPKACINTIK Kaiamap/arsl OananxapaplH MYPHBIHBIH IIBIPBIITEI KAOBIFEI KYHIH ITATOMOP(OIOTH-
JIBIK OAFAITAY ..veeuvvreeureesreenereensseesseeasseessseessseessseessseessseensseessssesssesssseesssesssseensseesssesssssesssesnsseessseensseesssesnnne

Hypavibaesa K.A., Aumxynos A.M., Mykawesa M.A., Cmapuxosa A.E. Kaparanasl 0OIBICEIHBIH KeHOIp
OHJIIPICTIK KallalapbhlHIa TYPAThIH OananapiblH YPTHIHBIH OYKKaIbJIi SMHUTEINHIH UTOMOPQOIIO-
THSIITBIK OFATIAY ...e.vveeevierureenureenreessseesseessseessseessseessseessseessseessseessseesssesssseessssessseessssesssesssseessseensssesssesnnns

Onexciok 3.4., [axoaii b.J]., Janunenko M. Mexren xachlHa JEHIHTI OanmanapIblH HEBPOTHKAIBIK aMy
MATOTEHE3IHE KATCXOIAMUHICPIIIH POTL....uvveerreeereerrreesreenseeessseenseeessseessseessseessesessseessssesssesnssessssesnsees

Onexciok 3.4., Haxbai b./]., [lanunenko M. ®U3MOTOTHS MEH IICUXOJIOTUAAAFBI HEBPO3AapAbl 3ePTTCYAiH
TAPHXBL ... eevtvteatentete st eteebeeutest et e aesaeebeeheeue e st ea b e besa e eb e eb e eh e ea e ea s et e e bt e bt eh e eh e e bt e st et e et e bt e bt eb e eheea b et e nbenbeebeenten

Canon T., Yecka A., A6Oynuna I'. 3aMaHay¥ NaTONOTHSAIAFBI CAHIIBIK JKETICTIKTED ...vevvevreueenreneenienienreeneennes

Tasumounosa P.M., beticenosa P.P., @axpyoenosa M.b. MBIpHII, MBIC >XOHE KYyIIoNa TY3AapbIMEH
JKeJlen apajac ylaHy Ke3iHAe KaHHBIH IeMaTOIOTUSIIBIK KOPCETKIMTEPIHIH 03TePICTeP . cevrerveenrnnse.

Yynenoaesa JI.E., Kawanckuiit C.B., Indepbaes O.3. lllan-pagnanus ¢GaKkTOPBIHBIH KOCAPJBI JCEPiHIH
KEHiHT1 Ke3eHIHIET1 IMMYHOTIOO0YIUHACPIIH CATBICTEIPMAIIBI CAPATITAMACHT ....eeevvveenereenereeereeneveeenes

Yynenobaesa JI.E., [noepbaes O.3. Toxipuben aHTpako3aa a3 103ajbl TaMMa-CoyJIEHIH ocep eTy Ke3iHeTi
OOCPATUKAIIIBI TOTBIFYIBIH POJTL 1.uvveeuvreeereetreensreenureenseeessseesseeessseessseessseesssesssssessseessesssseessseesssessssesnsses

Llanoaynos A.X., Kymaounos C.C., Pamazanoe A.K., Emvwuna K.A., Komapmosa I'JK. AnamHBIH
TICUXO(U3MONOTHSUIBIK KBI3METTEpiHE MY3bIKa JKAHPBIHBIH JXOHE KYJIAKKANTHl KOJNJAHY apKbLUIBI
TBIHIIAYITBTH QCEP 1. uveeerierureererierseersteesseessseesseessseesseensseesseesssessssessssesssseessssesssesssseesssesssseesssesssseesssesnnn

Ulopun C.C., Mawcan A.C. KophiaraH OpTaHbIH SpTYPJi JACTAFrbIll 3aTTAPBIHBIH 3€pTXaHAJIBIK
JKaHyapJiap ar3aChIHBIH META0OIUKAIBIK KYHIHE QCEPT «..eeuveuririirtiniiriieiieteieniesienieeitentenaentesiesseeneennensens

TEOI'PA®UA

Epoicanosa I'E., Maxemoea M.P. T'eorpadusi cabarbIiHaa aKNapaTThIK-KOMMYHHKAIMSUTBIK TEXHOJOTHS-
CBIHBIH Oip OarbIThl — Learning Apps.org CepBHUCIH KOTMAAHYABIH THIMII KOIAAPDI ...eoveereeeneeaneeanene

Jlykawos A.A., Axknambemosa K.M. Tay-xeH eHmipici OapbIchiHIa OY3BUIFaH KepiepAl MaimananyabliH
TEOMOPQPOTTOTHSITBIK ACTIEKTITIED N 1euvvveevveerereesreerereessseessseeasseessseeasseesssesassesssseesssesssseeessessssessssessssesssseesnne

MEPENUTOM UET'EPJIEPI

Y1 Tysrautel yetas (T.K. [aymieKOBTHIH MEPEHTOMBIHA OPAI) ...ccvveerereerireerreerireenveenreenseesseesseessessseens

133

145

58

65

110

67

80

95

114
86

101

95

140

121

107

82

126

89

98 BecTHuk KaparaHgmHckoro yHusepcurteTa



Yka3arteasn crareii, 0my0JJUKOBAHHBIX
B «BecTHuke Kaparanaunckoro ynusepcutera» B 2018 roay.
Cepus «buosgorusi. Menuuuna. I'eorpadusi»

BUOJIOI'UA
A6oynuna I'A., Axmemosa C.b., [ocammacosa A.J]., Hemupmona A.E., OoynT., Vnawesa A.,
Mycmaghuna A. MUKPOOHOJIOTUYECKUI MOHHUTOPHHT BO3/yxXa y4eOHBIX MOMENIEHHH — OCHOBA

NpoQUIAKTUKHI BO3IyITHO-KANEIbHBIX HHPEKIUH CPEAN YHAIIMXCS ..cvvenvenrerrenreeneeneenteneensenieeseeneensenne
Abumynvouna C.T., Kogpmaniox H.B., Mapoanosa 3.7K., Kycynbaesa /. A., Banuwuna I'JL,
Cmemancka M. PanmoHambHOCTH CO3[aHUSI HOBOT'O HAIMOHAIBHOTO MSCHOTO NpoaykTa «XiieO
MIICHOM ..ttt et et sttt ettt et et eae ettt et eat e eat e saeesaee bt emt e eat e eas e e ae e b e e bt eabeeabesanesanesae e bee bt enseenreennees
Abyxenosa B.C., Branosa K. JK., brsnosa MJK. OnpeneneHne CTENeHH canmpoOHOCTH peku Hypwr 1o
BUZOBOMY COCTABY THIAPOOTIOHTOB .......eeuteemtientienteantenstenueenseenteenseentesseeaseenseenseenseensesnsessaesseesseenseenseeneeans
Abykenosa B.C., Branosa JK.JK. XapakTepuCTHKa BUIOBOTO COCTaBa 0J0HATO(ayHBI HEKOTOPBIX TEPPH-
TOPHUH KaparaHTTHCKOT OOITACTH .....eccveerveeeieerreeeiteeeteeesseesseeesseessseeasseessseeenseessseeessesssesessesssssesnseennes
Aounvbexosa D.K., Abyos I'.C., Anudbaes H.H. MoiiouHass TPOTYKTUBHOCTh TE€HETHUYECKHX PECYPCOB
BEPOIIOIOB CENEKIIMOHHOTO CTa/Ia HA FOT€ Ka3AXCTAHA ...c.veiiiiniiiiiiiiiiiieiieiceiceeee et
Axwvinosa JI.A., Ecnazap A.K., Enmypamoea A.C., Hcanueéa H.C. V3ydenue Quopsl TeppuTopuii, 3a-
TPA3HEHHBIX HEPTHIO M HEMTETIPOYKTAME «....veuvenvinreeeeerentententententeeueessentensensestesueeseessensensensessessesseensens
Ayenvoexosa A.K., Kvizoaposa /].K., Amuxeesa C.H., Atidapbaesa /[ K., Kapummaeea T.H. V3ydenue
OCHOBHBIX (PEHOJOTHYECKMX (pa3 M COCTaBJIEHHE KajleHaapsi cOopa JEeKapCTBEHHBIX PacTEHHH
Byxapsxbipayckoro paiioHa KaparaHIHCKOM OOJACTH .......cc.eruirrerueeeeientenienieeteeieententenaesiesiesseeseesenaens
Axmemanumosa A.M., Hwmypamosa M.JO., Hsacenxo C.A., Jlocesa U.B., Jloodsuyyx A. Onpenenenue
AHATOMHYECKHX JMarHOCTHYECKHX MPU3HAKOB HAJA3EMHBIX OPraHoB chIpbst Thymus eremita Klok. ...
Axmemorcanosa A.M., Hypowcanoea I1. BuodKonornueckne OCOOESHHOCTH DPaHHEIBETYIIMX PAaCTEHUH
TOPHOM CHCTEMBI ECKEHE ......viiiiiiiiiiiiiiieiiie ettt ettt et b e et s e e bt e e bae e bt e esbaeenaeeenns
Boosuna T.A., Bunokypos A.A., Jlacyc O.A., Hcaxosa E.A. BHeceHne BiIaroyaepKUBaoIIEro mojIuMepa
«Aquasorby Tpu mocanke APEeBECHO-KYCTAPHUKOBBIX M IJIOJOBBIX PACTEHHH B apUIHBIX YCIOBHAX
KABAKCTAHA ....eeniiiiiiii ettt ettt sttt et et st st e sae e bt enbeenneeane s
Tpueopvesa U.B., Abykenosa B.C., ['unib B.B. 3Hau€HUE CAWUTOB B CUCTEME OOPA3OBAHU .......vveeneveenerennne
JImumpues I[1.C., Hoconos A.M., Jlvicaxosa T.H., T'opouanoea I'.B., Jlanmesa U.B. Dxomorndeckas
Tpoma Kak oHa U3 POPM PA3BUTHS IKOTOTHUECKOTO TYPHBMA ..eeevenereerenreenteenseeeeeeeeneeeneesseenseenseensens
XKannap HK., [laixymounose B.M., Kanagun E.H., Ten O.A., bamnanog/].C., Epkacos P.111,
baxubaes A.4A., Hwmypamoea M.IO. VI3yueHne >(GQPEKTHBHOCTH OKHCIECHUS JABYXBAJICHTHOTO
JKeJle3a B MPOTOTHOM OHOPEAKTOPE HMMOOMITN30BAHHBIME OAKTEPHISIMIE .....vveevreeereennreensreensreesseennnas
JKymazanuesa K.JK., [icarmaxanbemosa P.U., Eneynaesa IIIK., Kopuun B.M. AHTHOKCHIAHTHAs aK-
THUBHOCTh aMHUHOIIPOM3BO/IHBIX CAHTOHWHA, BBIICIICHHBIX U3 pacTeHust Artemisia gracil. Krasch. et...
Kynycosa M.A., Hwmypamosa M.FO., Ab6oyanabexosa P.A., Kypaserv H.A. CpaBuuTenbHBIH Mopdo-
JIOTHYECKUH aHAIN3 CBIPbS Scabiosa isetensis U S. OCArOICUCA. .............c.ccceieueeeeeieiiecieeeeeeeeeees
Hmanbaesa A.A., benozepos U.D., Huimypamosa M. FO. JIlnarHOCTHKAa UHTPOAYKIIMOHHON IIEHHOCTH Jie-
KapCTBEHHBIX PACTEHUH NPUPOTHOH (IIOPHI B YCIOBUSIX MaHTBIIIIIAKA ......cuvenvenreeeeereneenieneenienieeneennens
Hcabex A.Y., Trenuuesa T.M., Yepsaxosa O.B., bypawes E./]., Cyrimanxyrosa K.T. Tlonoop mpaiimepoB
JUTS TIOTYYEHUS CyOBEANHUI] T€HA TEMATTIIOTHHIHA BUPYCA TPUIIIIA TITHII...c.nveenveeneeeneeneeeneeeneeennes
Kapenos P.C., bexuwes K.b. BHOTEXHONOTHS: €€ pOJIb U MECTO B HAYYHO-TEXHHUIECKOM IPOTpecce

Kanuesa A.H., /fuecapbaesa A.M. buonorumdeckre OCOOCHHOCTH JICKAPCTBEHHBIX pAacTCHU Agrimonia
asiatica Juz. B ycnoBuAX FOTo-BocTOTHOTO Ka3aXCTAHA .....covieiiieiieieiiieiiesence e
Kupunnos B.FO., Cmuxapesa T.H., Cepagumosuu M.B., Myxawesa @.T., ['epunz A.B., Capcenbae-
sa JI.A., Amaowcanoea I''A., Aoexenos C.M. Xumuueckuil coctaB 3(UpHOro Macia JBYX BHJIOB
Pulsatilla, npouspactarominX B CEBEPHOM Ka3aXCTAHE ......ceevvvervieiieiieiieieeie et
Koborcacaposa 3.1., Kacvimosa M.K., Opuvimbemosa I".3., Kaiinosa JK.H.  CoBepleHCTBOBaHHE
TEXHOJIOTUH POU3BOJICTBA PYJIETA C HAUMHKOM M3 TITHIIBL ...uveuvenreneeerentenrensentenseeneensesensensessesseensensens
Koocesnurosa JI.H., Jlesvix A.1O., Ilanuenxo B.IO. Pacupoctpanenne Lymantria dispar B necax KI'Y
«JlecHoe xo3s1#icTBO KbI3bUIKapCcKOe» CeBep0-KazaXCTaAHCKON OOTMACTH ......evevereeeueenrenienienienreeieeneenne

Cepusa «brnonorusa. MeguunHa. Meorpadpusa». Ne 4(92)/2018

20

42

40

53

70

46

58

67

48

33

72

84

71

40

15

54

61
53

28

29

65

33

99



Ykasartenb ctatemn

Konecnuxosa H.B., Baunswes A.M., Koowcesnuxoe C.K., Epeanuee T.M. TlpeumymmectBa U HEIOCTATKU
TUAPOIOHHBIX CUCTEM B COBPEMEHHOM CEIIBCKOM XO3AHUCTBE .....evevinvenriiiieeieeteneeeeete et seennenesaennenens

Konxabaesa A.E., Cupman /[.1O., Konocos P.A. OcoOeHHOCTH TUHAMHUKH MOP(HOMETPHIECKUX ITOKa3aTe-
Jel y KpbIC, JUINTEIBHO YMOTPEOSIBIINX PACTHTENIBHYIO MPOAYKIMIO, BBIPALIEHHYIO B IPOMBIII-
JIEHHBIX PeTUOHaX KaparaHAMHCKOM OOJIACTH .......c.evveuveuiriereienteietieteeeteeteseeteeteseeae et seeseeneseeneenesaeneenens

Konxabaesa A.E., Cupman J1.1O., Tuixexncanosa I'M., Bapanosa T.H., Konocos P.A. Bnusaue HacTos
CeMsIH CBEKJIbI OOBIKHOBEHHOH (Beta vulgaris) Ha nokaszaTenu OSIKOBOTO M YIJIEBOIHOTO OOMEHa y
JKMBOTHBIX B TIOZIOCTPOM M XPOHHUYECKOM KCIIEPUMEHTE ITPH BO3JCHCTBHH ALETATA MEIH ........ovee.ee..

Kocapesa O.H., [unosa I''E., Axmanosa A.b. OcoOeHHOCTH OHOJOTUM HWHTPOIYLMPOBAaHHBIX COPTOB
SIOJIOHH B QPUIHBIX YCITOBUSIX IMAHTHICTAY ... .eeuvienvienreeireserenseeseenseenseesesssesssessaesseessesnsessesssesssessesnsesnsens

Kynpusnos A.H., Aboyosa A.A., Camaee M.U., Mowxanos B.M., )Kapviikanos . ViccnenoBanue mpe-
BECHBIX pacTeHWi boponmaiickux rop B mpenenax Coipaapbsi-TypKeCTaHCKOTO pPETrHOHAIBLHOTO
TIPHPOJTHOTO TIAPK. .c..eeveevtemtentententensesseestentensesenteasesaeeueestessensensensesaeeseeseestentensebesaeebesbeeueentensententenbesaeene

Maxcymobexosa I'.'T., Axmamoeé M.K. V3ydeHne BOJIHOTO pe&XHMa pPACTEHWH B YCIOBUSAX ToOpoja
TKEBKABTAHA. ...ccuetieitiiitieeett ettt ettt e b e st ettt e s bt e bt e sba e e bt e e sateeebe e e sbbe e bt e e nateenaneesareenane

Mamwvimosa H.C., Axbaesa JI.X., Kymaberxosa A.JK., Tynecenos E.A., Aybaxuposa b.H. 3ydenne camo-
OYHCTHTENFHON CIOCOOHOCTH BOIOEMOB AKMOJIMHCKOW 00JIACTH MO CPEHETr0JOBBIM ITOKA3ATEISIM ..

Muipsabaes A.b., Kysambaesa K.H. VccnenoBanue NOUBbI B TOPHOM JIECY B KEHTE......c.ceveviniinieneniiennees

Hypnvibaesa K.A., Myxawesa M.A., Cypocuxos B./[., Myxkawesa I'’JK., Cmapurxosa A.E. Bnusaue mpo-
MBIIUICHHBIX TPEANPUITHN Ha 3arps3HEHUE aTMOC(HEPHOTO BO3AyXa I. KaparaHmbl ........ccceevvveuveenenn.

Opasbaesa I1.3., Hwmypamosa M.IO., Cranucka-Bosusik K., Jlocesa U.B., Heacenrxo C.A. CpaBHUTEIb-
HBIA MOP(OIIOTHUCCKUI U aHATOMHUYCCKUI aHaN3 TUMbsHA non3ydero (Thymus serpyllum L.), co-
OpaHHOTO B pa3HBIX paioHaX KaparaHIMHCKOM OOMACTH . .....cc.couerueruteieiententenienieeieeteteneesie s eieeseeneenee

IHpockypsxosa JIL.A., Cypowcuxosg /I.B., Mykawesa M.A., JlwOywxuna E.C. Biusaue pedaekCUBHOCTH Ha
TIHIIIEBOE TIOBEIICHHIE ...c..c.veeutntententententeeteesteutensentensesteebesseestemtentente st e bt sbeebeestessense st enbesbeebeebeeseentenaenteneennes

Pyxasuyuna U.B., Yypxuna I'.H., Kynanbaes K.K. OneHka OHOJOTHISCKOW aKTUBHOCTH YEPHO3EMHBIX
MOYB B 3aBHUCHMOCTH OT TEXHOJOTHWH BO3JIENBIBAHMS MIICHHUIBI M parca B ycloBusaX CeBepHOTro
KABAKCTAHA ...ttt et ettt ettt e e st st e bt eae et enreeane s

Cabounosa /I.K., Kapaeotwun JK.M. CoBpeMEHHOE COCTOSIHHE€ YHCIECHHOCTH oHAAaTpel (Ondatra
zibethicus) Ha 03epax KopramkbIHCKOTO TOCYIapCTBEHOTO MPUPOTHOTO 3AMIOBETHUKA ....eevvveereveenenesns
Canvibexosa H.H., Abopacyroea K.T., Ascubaesa 3.C., Cepocanosa A.E. brnoskonormaeckrne 0coOEHHO-
CTU FUSAVTUI @QUISELI.......eeeeeee ettt e e e e et e e ettt e e et e e e eaateeesnbteeeenbaeesansteeeansteesennseeesennees
Canapbaesa H.A. bnoskonornueckre 0COOEHHOCTH MIMPOKO PACIIPOCTPAHEHHBIX JICKAPCTBEHHBIX pacTe-
HUHT XPEOTA TEPCKEH ATIATAY ... .eeecureeieieereieeitieestteesiteestteessteesseeessseensseessseessseessseessseessseessseessseensseessesnsses
Ckpoinonuk E.B., Toecmuuii FO.H. VI3MeHeHe COJIepKaHUs U KauyecTBa ryMmyca B YepHO3EME OIMOA30JIeH-
HOM TI0CJI€ BHECEHUS TIOMETA U KOMIIOCTOB HA ET0 OCHOBE .....evvenereurenreenteenteenreenrenreninesieenseenseeseeneens
Cynmaneasuna I'2K., Ceitumxanoea 7K. K. CoBpeMEHHOE COCTOSIHHE COCHOBBIX JIECOB IIPUPOAHOTO TMapKa
«BYPA0AIT) TIOCIIC TIOMKAPOB ...c.uveeuveereeeeesrateesteeseessessaesseesseesseesseenseasseassenseenseensesssesssesssesseesseenseessesssenns

MEJIULAHA

Aybaxuposa b.H., beiicenosa P.P., Paxwvimoicanxeizvl XK., Kypmanosa H.ILl. BnusHre MakpoiIumoB Ha
POCT MAKPOMITOB ....eeuvvieereererierreersreenseessseessseessseesssaessseessseessseesssessssesssseessssessseessseesssesssseessseensseesssesnsne

Axmemosa A.K., Abunosa K.M., Paxumosa C.E., Kaupog V.E., bexbocwinosa M.C., I'ynu Y., Axunvorca-
nosa A.P. OcoGEeHHOCTH TOATOTOBKM OMONMOTEK IS TapreTHOTO CEKBEHHUPOBAaHHS NPH apUTMO-
TEHHBIX CHHIPOMAX. ....euvevtrrenrententententesseestestensensensensesatesesstessensessensestsssesuteseensensensesseasesueeseensensensessensenne

byneaxosa O.B., Kaycoexosa A.)K., Bepcumbaes P.H. unkast GHOTICHs: HOBBI INarHOCTHYECKUIH METONT
B KIIMHHYECKOM OHKOIIOTHH ......vvviiriiiiiiiieiiete et eae et et sae et sae ettt sa b saseas et a s saeenesaeene e neens

Banumoea H.B., Konocosa C.®. IIpoTnuBOTYOEpKYII€3Has! aKTUBHOCTD MPOJYKTOB ITYETOBOJCTBA B ONBITE
70 VIVO ittt e e a e et e a e s s s ae e e s s bb e s eaaas

Eneynaesa LI K., Kymazanuesa K.JK., Kopuun B.. KoMMyHallbHO-TUTUEHUYECKHE TOKA3aTENIN HEKO-
TOPBIX PEerHOHOB KaparaHmmHCKOHW 00JacTH M WX IOJIOKUTENFHOE W OTPUIATENIFHOE BIMSHHUE Ha
OPTAHH3M UEIOBEKA ......eviiiiiiitititeitietteiteit et st et sesenesee s et et e s st e b saeese e st ess e s e st e b saeebesaeene et e aeaeseenes

Kaowviposa U.A., Jlenecboaesa I A., Pwvicnaesa I'.K. Bapuanuu KOHIEHTpanuid HeHpocHerrupuIecKux
MapKepOB y HALIUEHTOB C METAOOINIECKIM CHHAPOMOM .....oouriririueeneennensentenseeseensensensensensesseeseessensenne

26

46

18

39
79

35

15

24

90

23

59

17

34

104

73

86

118

128

73

100 BecTHuk KaparaHauHckoro yHvusepcuTeTa



Ykasartenb ctatemn

Meiipamos I'T"., Kopuun B.H., Hlaiibex A.JK., T'aconuna C.B., Anopeesa A.Il., XKysz6aesa I'.O. B3anmo-
JICWCTBHE LMHKA B MAaHKPEATHYECKHX [-KJIETKaxX ¢ BOCCTAHOBJICHHOW (DOPMOHM TIIOTaTHOHA Kak
BO3MOXKHAS TIPHYNHA €T0 3AIIUTHOTO JEHCTBHS .....c.veuverireieneetententetententesestentesessentenesseneesesseneesessensenenne

Meiipamos I'T"., Llaiibex A.2K. O MeTronax npepoTBpAILEHUs] aMUHOKUCIOTAMU Pa3BUTHS SKCHEPHMEH-
TaJILHOTO abeTa, BBI3BAHHOTO XUMHYECKUMH KOMILIEKCOOOPA3YIONIMMHU COCTUHCHHSAM ................

Meiipamos I'.T", Illatibex A.2K. O MexaHU3Max JEHCTBUS BOCCTAHOBJIEHHOH (pOPMBI IIIOTaTHOHA, IIpETy-
NPEKAAIONIET0 JECTPYKIHIO ITaHKPEaTHYeCKNX B-KIeTOK, BBI3BAaHHYIO HPSMBIM BO3/CHCTBHEM
J1a0ETOTEHHBIX IUHKCBS3BIBAIOIIUX BEILIECTB ........euvenrererreneereeteeereetesseseesesaeseesessensesessensenessessesessessenens

Myxawesa M.A., Cypacuxos B.J]., Cypocuxoe J.B., Kucauyvina B.B., ['onuxos P.A. K Bonpocy MeTonuku
OLCHKM ¥ YIpaBIECHUsS PUCKOM JUIS 3/0pOBbSl HACEJEHUs, CBS3aHHBIM C 3arpsi3HCHHUEM
OKPYIKAROIICH CPEIIBL.....c.veeeinteiititeieetiteeeeteete ettt ettt st b et be e st s b et be et s b et be e aeene e

Mycuna A.A., Maodenbaii K.M., Bexnaszap M.A., Cmaunosa A.A. JloHO30JIOTHYECKass OIlCHKA CTaTyca
B3pPOCJIOTO KOHTUHICHTA, IIPOKUBAIOIIETO Ha TEPPUTOPHUH MAJACHUs pakeToHOoCUTeNs «[IpoTom .......

Hyzymanosa L. M. OtieHka BIUSHUS dK3aMeHa Ha (YHKIIMOHAIBHOE COCTOSTHIE OpTaHU3Ma IIKOJLHUKOB

Hypavibaesa K.A., Aiuimkynoe A.M., Myxawesa M.A., Cmapuxoea A.E. 1luromopdonormueckas oreHkKa
OYKKaJIbHOTO SMUTENHs LIEK Y JETCKOT0 HACeJCeHHUs HEKOTOPBIX MPOMBIIIICHHbIX ropoxoB Kapa-
TAHITIHCKOM OOJTACTH ... .eeutientienieeuteettenttenteete et setesatesteestee et eateesteebeeab e e bt em bt emaeemeesaeesbeenaeenteenteeneeebeenbeens

Hyprvibaesa K.A., Atimkynos A.M., Mykawesa M.A., Cmapuxosa A.E. Ilutomopdonorniyeckasi orneHka
CIIM3HCTON 00O0JIOYKHU IOJOCTH HOCA y JETCKOI'0 HACEJICHUS HEKOTOPBIX IPOMBIIIICHHBIX TOPOIOB
KaparaHITHCKOT OOITACTH ......ieivieriieeeieerieeeieesteesiteeseseesseessseessseesssessseessseeansesssseeassesssesesseesssesensessnns

Onexciok 3.4., Jaxbau B.J]., Janurenko M. VlcTopuueckoe HCCICIOBAHUEC HEBPO30B B IICUXOJIOTUH U
00 21637 (0 (0) 71 SRS

Onexciok 3.4., Jaxbau B.J]., Janurenko M. Ponp xaTexoJaMHHOB y JAETeH IOIIKOJIBHOTO BO3pacTa B
MATOTCHE3C HEBPOTUUCCKOTO PABBHUTHISL ....evvvevveenreeerensreseeseeseensesssesssesseenseensesssesssesssesssesseesseensesnsesssenns

Canon T., Yecka A., A60ynuna I'. LInpoBbIe TOCTHIKEHHS B TTATOIIOTHH . .....ceuveverenrerreeereneeteneensessesseeeennes

Tasumounosa P.M., beiicenosa P.P., ®axpyoenosa HU.b. VI3MeHEeHNE TEeMAaTOJIOTHUECKUX TOKa3aTesel
KpPOBH IPHU OCTPOH COUETAHHOW WHTOKCHKAITH COJISIMH IIUHKA, MEIM U MBIIIBSIKA ....c.vvveenvveeereeereennnes

Yynenoaesa JIL.E., HUnvoepbaes O.3. Ponb cBOOOAHOPAINKAILHOTO OKUCJICHHS MPH aHTpako3e Ha (oHEe
MAJION TO3bI HOHUSHUPYIOIICTO M3ITYTEHISL. ...c.veuveeveeueenteneeneenseaseaseesteneensensesseeseeseansensensesseasesseaneensensensenes

Yynenoaesa JI.E., Kawanckuii C.B., Unvoepbaes O.3. CpaBHUTENBHBIN aHATN3 KMMYHOTJIOO0YIHHOB MTPH
COYETAaHHOM BO3/ICHCTBHH MbLIb-PaAHALMOHHOTO (PAKTOPA B OTAATICHHOM HEPHOE «..eovvenveeeeeeeenennes

Hlanoaynos A.X., XKymaounos C.C., Pamaszanos A.K., Envwuna KA., Komapmosa I'JK. Brnusaue
JKAaHPOB MY3BIKH U HCIIOJB3YEMBIX HAYITHUKOB IPH MPOCITYIIUBAHUH €€ Ha ICHX0()U3HOIOTUICCKUE
(DYHKITHT TEITOBEK +..vvveeuvveenreeesereenseesssreenseessseesseesssseessessssssessessssssesessssesensesssssssssesssesessessseesssessssessssees

Hlopun C.C., Mawocan A.C. BnusHue pasIuUHBIX MOJIIIOTAHTOB OKpYyXKAaloIleld cpensl Ha
MeTa00JINUECKU CTaTyC OPraHU3Ma Ja00PATOPHBIX JKHUBOTHBIX ......e.veuevereneerereneeresneneenesreeeneeneseeneane

TEOI'PA®UA

Epoicanosa I'E., Maxemosa M.P. OgHo wu3 >(Q(EKTHBHBIX HamNpaBlIeHUH WHHOPMAIMOHHO-KOMMYHH-
KaIlMOHHOW TEXHOJIOTHH — IIPIMEHEHHE Ha ypokax reorpaduu cepsuca LearningApps.org..............

Jykawos A.A.,  Axnambemosa K.M. T'eomopdosorndeckne acmeKkTbl  HCIOJIBb30BAHHUS  3€MEIb,
HAPYIICHHBIX B XOAE TOPHOM JOOBIUH ......ccuvititiiiniieiientetetentente ettt eseestensessesaeeueeaeeseensenaessesaeeneeneeneenne

HAIIHN IOBNJISIPBI

JImarocTs yautens (K 100MII0 T. K. ITTAYIIIEKOBA) .....c.eeeruiieieiieeiieesiiieeieesteeeteesreesveesreeeseessseeenseesnsneenseeas

Cepusa «brnonorusa. MeguunHa. Neorpadpusa». Ne 4(92)/2018

50

145

133

58

65

110

80

67

114

95
86

101

140

95

121

107

82

126

89

101



Index of articles published in
«Bulletin of the Karaganda University» in 2018.
«Biology. Medicine. Geography» Series

BIOLOGY

Abdulina G.A., Akhmetova S.B., Jantasova A.D., Demirtola A.E., Odul T., Upasheva A., Mustafina A.
Microbiological monitoring of air in classrooms is the basis for preventing airborne infections
AIMNONEZ STUACIIES ...e.vveeieiieiieieeieete e te st e st eteete et e eeteesaessaesseeseenseensesssesseesseenseenseassesssesssenseenseenseensenssenns

Abimuldina S.T., Koftanyuk N.V., Mardanova Z.Zh., Zhussupbayeva D.A., Valishina G.L., Smetanska I.
Rationality of creating a new national meat product «Meat bread» ..........ceceeeeevenieienininencninceiens

Abukenova V.S., Blyalova Zh.Zh. Specification of odonatafauna species diversity in some areas of Kara-
CANAA TEZIO ..ottt ettt ettt et et e e b e bt e bt et e ee et eaeesbeesbeem bt emteee e e es e e bt e b e enbeenteenaeenteeneeene

Abukenova V.S., Blyalova Zh.Zh., Blyalova M.Zh. The Nura river saprobity degree determination by
hydrobionts SPecies COMPOSIHION ........couueiuiiriiiriieiieie ettt ettt e sttt et e b et eneeenne s

Adilbekova E.K., Abuov G.S., Alibaev N.N. Dairy productivity of genetic sources of selection camel stock
in the south of Kazakhstan............cocieiiiiiiiiiniiniicccee e

Akhmetalimova A.M., Ishmuratova M.Yu., Ivasenko S.A., Loseva I.V., Ludwiczuk A. Determination of
anatomical diagnostic signs of aboveground parts of raw material of Thymus eremita Klok................

Akhmetzhanova A.I., Nurzhanova P. Bioecological features of the early flowering plants of the Eskene
INOUNEAIN SYSEEIM ..e.uviiieitietieteeteeeteeteettesteeseeseesesssesseesseesseasseesseasseassesssenseenseensesssesssesssesseesseenseensennsens

Akynova L.A., Esnazar A.Zh., Elmuratova A.S., Isalieva N.S. Studies of the flora of the territory contami-
nated with 0il and 01l PrOAUCES.........ccvieiiiiiecie ettt sttt e e e s eesseeseenseenseensens

Auelbekova A.K., Kyzdarova D.K., Atikeeva S.N., Aidarbaeva D.K., Karimtaeva T.N. The study of the
main phenological phases and the compilation of the calendar for the collection of medicinal plants
of the Bukhar-Zhyrau district of the Karaganda region............cccoovevieriieciieiinieieeeeee e

Dmitriev P.S., Nosonov A.M., Lyssakova T.N., Gordianova G.V., Lapteva I.V. Environmental trail as one
of the forms of ecological tourism developmENt ............cceiiiriiiiiiiiiienieeee e

Grigoryeva LV., Abukenova V.S., Gill' V.V. Importance of internet resources in the biological education

Imanbayeva A.A., Belozerov LF., Ishmuratova M.Yu. Diagnostics of introduction value of herbs of natural
flora in the conditions Of ManZYStaAU ........cccueeuiiiiiienieiiereee ettt ettt s see e siee e eae
Isabek A.U., Tlenchiyeva T.M., Chervyakova O.V., Burashev E.D., Sultankulova K.T. Selection of primers
for the obtaining of subunits of the avian influenza virus hemagglutinin gene ............cccocevvevverneenenne
Kaliyeva A.N., Digarbaeva A.M. Biological features of medicinal plants Agrimonia asiatica Juz. in the
conditions of the South-East Kazakhstan ............ccccccoiiniiiiiniiiiiceceeeese e
Karenov R.S., Bekishev K.B. Biotechnology: its role and place in scientific and technical progress .............
Kirillov V.Yu., Stikhareva T.N., Serafimovich M.V., Mukasheva F.T., Gering A.V., Sarsenbaeva L.A.,
Atazhanova G.A., Adekenov S.M. Chemical composition of essential oil from two species of Pulsa-
tilla growing wild in Northern Kazakhstan ..o
Kobzhasarova Z.1., Kassymova M.K., Orimbetova G.E., Kaipova Zh.N. Perfection of production
technology of rollwith filling from the pOultry ..........cccoiiiiiiiiiii e
Kolesnikova N.V., Bainyashev A.M., Kozhevnikov S.K., Yergaliyev T.M. Advantages and disadvantages of
hydroponic systems in contemporary agriCulture .............coceeouieierienienieeeeie et
Konkabaeva A.E., Sirman D.Yu., Kolossov R.A. Features in the dynamics of morphometric parameters in
rats after long-term intake of vegetable products, grown in industrial regions of the Karaganda re-

Konkabaeva A.E., Sirman D.Yu., Tykezhanova G.M., Baranova T.N., Kolossov R.A. Influence of the infu-
sion of beetroot seeds (Beta vulgaris) on the indices of protein and carbohydrate exchange in ani-
mals in the sub-chronic and chronic experiment after exposure to copper acetate............ccoecverevereeennen.

Kosareva O.N., Dinova G.E., Akhtanova A.B. Features of biology of the introduced apple-tree sorts in
arid conditions OF MANZYSTAU ......c..ccuieiiirieeieriesieeie et ste st et et ete e e e seeste e seessesnsessaesseesseensessnessnenns

Kozhevnikova L.N., Levykh A.Yu., Panchenko V.Yu. Distribution of Lymantria dispar in forests of CSI
«Kyzylzharskoe forestry» of the North Kazakhstan region.........c..ccccecceievieninininicncniincncnenenenee

20

42

53

40

70

67

48

46

58

84

72

54

61

28

53

29

65

26

33

102 BecTHuk KaparaHguHckoro yHuBepcuTeTa



Index of articles

Kupriyanov A.N., Abduova A.A., Sataev M 1., Moshkalov B.M., Zharylkapov I. Research of woody plants
of the Borolday mountains within the Syrdarya-Turkestan regional nature park ...........c.ccoceverereencnne.

Maksutbekova G.T., Akhmatov M K. Study of the water regime of plants in the conditions of Zhezkazgan

Mamytova N.S., Akbaeva L.H., Zhumabekova A.Zh., Tulegenov E.A., Aubakirova B.N. The study of self-
treatment capacity of water bodies by annual average indices in Akmola region ...........cocceceeveveeuennens
Myrzabaev A.B., Kuvatbaeva K.N. Study on the soil in the mountain-forest area of Kent..........c..ccceeeuveeneee.
Nurlybayeva K. A., Mukasheva M.A., Surzhikov V.D., Mukasheva G.Zh., Starikova A.E. Impact of indus-
trial enterprises on atmospheric air pollution of Karaganda ...........ccccceeevueeiiieniieniieniieieeee e
Orazbayeva P.Z., Ishmuratova M.Yu., Skalicka-Wozniak K., Loseva 1.V., Ivasenko S.4. Comparative mor-
phological and anatomical analysis of Thymus serpyllum L., gathered in different parts of Karagan-
Lo E: I (S o4 (o W OO PRUSUSPRRRPRRRPRRRPRRRPON
Proskuryakova L.A., Surzhikov D.V., Mukasheva M.A., Lyubushkina E.S. The influence of reflexivity on
TEEAING DERAVIOL ...ttt ettt e s st et e e teenseenbessaessaenseensesnsesnnessnanns
Rukavitsina 1.V., Churkina G.N., Kunanbayev K.K. Assessment of the biological activity of chernozem
soils, depending on the technologies of cultivation of wheat and rape in the conditions of Northern
KAZAKRSTAN. ...ttt ettt ettt b e ettt na e bbbt eanens
Sabdinova D.K., Karagoishin Zh.M. The current state of ondatra (Ondatra zibethicus) numbers on the
lakes of Korgalzhyn $tate NAtUre FESEIVE ........cueivierueriierieiiesieenie et et eteette st e e eseeaesaesneesseenseennesnnees
Salybekova N.N., Abdrassulova Zh.T., Azhibaeva Z.S., Serzhanova A.E. Bioecological features of
FUSAITUIN @QUISEI ..t euveieieetieiieti et ete ettt ettt et et e st e stee st esseeseeeseesseeseenseansesssesssesseenseesseenseanseenseensens
Saparbaeva N.A. Bioecological features of the widespread medicinal plants of the Terskey Alatau ridge ...
Skrylnik E.V., Tovstiy Yu.N. Changes in the content and quality of humus in chernozem podzolized after
the introduction of manure and cOMPOSt ON 1S DASIS......eervieriieriiieiiieeieeeiee et et reeereeevee e
Sultangazina G.Zh., Seiitkhanova Zh.K. The current state of pine forests in the Nature park «Burabay»
) (1S o U1 (< J OO P OO PRRPRRRPRRRPRRRPON
Vdovina T.A., Vinokurov A.A., Lagus O.A., Isakova E.A. Introduction of moisture-holding polymer
«Aquasorby during landing wood-shrubby and fruit plants in the arid conditions of Kazakhstan........
Zhappar N.K.,  Shaikhutdinov V.M.,  Kanafin Y.N., Ten O.A., Balpanov D.S.,  Erkasov R.Sh.,
Bakibaev A.A., Ishmuratova M.Yu. Study of the ferrous iron oxidation efficiency in an immobilized
bacteria fIOW DIOTEACLOT .....c..eouiriiriiriiriieiietet ettt sttt ettt be st b ettt e st b saeeanens
Zhumagaliyeva Zh.Zh., Dzhalmakhanbetova R.1., Eleupaeva Sh.K., Korchyn V.I. Antioxidant activity of
amino derivatives of santonin extracted from the plant Artemisia gracil. Krasch. et........c..c.ccoceveenee.
Zhunussova M.A., Ishmuratova M.Yu., Abdullabekova R.A., Zhuravel I.A. Comparative morphological
analysis of raw material of Scabiosa isetensis and S. OCArOlEUCA ............c.eeeccueeeceieicieeiieeiieeiieeieeene

MEDICINE

Akhmetova A.Zh., Abilova Zh.M., Rakhimova S.E., Kairov U.E., Bekbosynova M.S., Guelly Ch.,
Akilzhanova A.R. Features of library preparation for targeted sequencing of arrhythmogenic syn-
ATOIMIES ..ttt b et ettt b e bt bt e st e s et e bt e bt bt e bt et eat et et bbbt eatenee

Aubakirova B.N., Beisenova R.R., Rakhymzhankyzy Zh., Zhurmanova N.Sh. The effect of macrolides on
the growth of MACTOPRYLES .....eivieiieiieiieieeee ettt sttt et e e b e e naeenreeneesseenseenseensens

Bulgakova O.V., Kausbekova A.Zh., Bersimbaev R.1. Liquid biopsy: a new diagnostic method in clinical
0] 11670 ) Lo .y 2SO PSRRPRRURRR

Chulenbayeva L.E., Ilderbayev O.Z. The role of free radical oxidation at antracosis on a low dose of ion-
1ZINE TAATATION 1.teeeiiieeiiie ettt ettt e st e et e st e e et e e st e eetteesabeessbeessseeasseesssaeasseesssaesseesssaenseesnsseensseensseennses

Chulenbayeva L.E., Kashanskiy S.V., Ilderbayev O.Z. Comparative analysis of immunoglobulins in case
of combined exposure of dust-radiation factors at remote period.........c.ceecveercvieriieriiieniieniieenree e

Kadyrova I.A., Lepesbayeva G.A., Ryspayeva G.K. Variations of neuron specific markers’ concentrations
in patients with metabolic SYNATOME ..........cccviieiiiiiieii ettt e st ebeeseaeeneeas

Meyramov G.G., Korchin V1., Shaybek A.S., Gagolina S.V., Andreewa A.P., Zhuzbaeva G.O. Interaction
of zinc in pancreatic -cells with reduced form of gluthation as possible cause of its protective activ-
11 PR OO USRS

Meyramov G.G., Shaybek A.S. On the mechanisms of prevention destruction of pancreatic B-cells in-
duced by direct action of zinc binding chelators by reduced form of glutathione ............ccccceevvenrnen.

Cepusa «brnonorusa. MeguunHa. Neorpadpusa». Ne 4(92)/2018

46

18

39
79

35

15

24

90

23
59

17

34

33

77

40

15

73

104

86

140

95

73

50

133

103



Index of articles

Meyramov G.G., Shaybek A.S. On the methods for prevention by aminoacids of developing of diabetes
induced by chelat active ChemMICALS. ... ....ccveriiriieiieieeie et nee e

Mukasheva M.A., Surzhikov V.D., Surzhikov D.V., Kislicyna V.V., Golikov R.A. To a question of method-
ologies of assessment and management of public health risks related to environmental pollution .......

Musina A.A., Madenbay K.M., Beknazar M.A., Smailova A.A. Prenosologic evaluation of status in adult
population living in area falled «Proton» launch vehicle..........cecvvviieiiiciiiiinieeeee e

Nugumanova Sh.M. Influence of the examination on the functional state of the organism of schoolboys.....

Nurlybayeva K.A., Aitkulov A.M., Mukasheva M.A., Starikova A.E. Cytomorphological assessment of
buccal epithelium of the cheeks of children of some industrial cities of the Karaganda region.............

Nurlybayeva K. A., Aitkulov A.M., Mukasheva M.A., Starikova A.E. Cytomorphological assessment of the
nasal mucosa of the children's population of some industrial cities of Karaganda region.....................

Oleksyuk Z.Ya., Dakhbay B.D., Danilenko M. The historical research of neuroses in psychology and

08073 0] (0 USSR
Oleksyuk Z.Ya., Dakhbay B.D., Danilenko M. The role of catecholamines in preschool children in the
neurotic development PAthOZENESIS .....cveiverieriieitieie et seee ettt et e st e bt ebeeaesaeseeesseenseenseenseensens

Sandle T., Chesca A., Abdulina G. Digital advances in modern pathology ..........ccceeeveevciieeciieiciieeiie e

Shandaulov A.Kh., Zhumadilov S.S., Ramazanov A.K., Yelshina K.A., Zhomartova G.Zh. The importance
of persons in psychoophysiological activities by music and application of loss power ............c.c..c......

Shorin S.S., Mashzhan A.S. Influence of various pollutants to the environment on metabolic status
laboratory animals OTZANISIN........ccueeitieeriieeitieeitieeieeesteeeteeeteesteeeaeessbeeeseessseessseesssaeasseesssessnseesnsseensees

Tazitdinova R.M., Beisenova R.R., Fakhrudenova I.B. Change of hematological blood indicators with
acute combined intoxication with zinc, copper and arsenic SaltS..........ccceevverrveerireriieenie e

Valitova N.V., Kolosova S.F. Anti-tuberculosis activity of beekeeping products in vivo experiment ............

Yeleupaeva Sh.K., Zhumagalieva Zh.Zh., Korchyn V.I. The rates of communal hygiene in some regions of
Karaganda and positive and negative directions of them to human body...........ccccecvevenininniincncnns

GEOGRAPHY

Lukashov A.A., Akpambetova K.M. Geomorphological aspects of the use of land disturbed in the
TNOUNEAIIN ETEALIMNICIIE ..c.eveeiteitetiterte ettt ettt ettt et eat et et be bt bt ebeebtea s et et e sbesbesbeebeeat et eaentenbesbeeueensens

Yerzhanova G.Ye., Maketova M.R. Efficient ways of using information and communication technology
service LearningApps.org at 2e0graphy 1ESSOMS .......cc.ieriirriieiiiiie ettt

OUR JUBILEARS

Personality of the teacher (to the anniversary of T.K. Shaushekov).........ccccevvieiriiinieiiiieiecie e

145

58

65
110

80

67

114

95
86

121

107

101
118

128

126

82

89

104 BecTHuk KaparaHauHckoro yHvusepcuTeTa





