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ANHAMUKA COAEPXXKAHUA KPAXMAAA
B NMOBETAX NMPUBUTbLIX M KOPHECOBCTBEHHDbIX PO3
B NMEPUOA INMOATOTOBKU K 3UME

AHHOTaums. M3yueHa AMHaAMMKA HAKOMAEHMS KPaxmMaAa Npu nepexoAe pacTeHWin OT BeretTaumm K
NeproAY NMoKos Yy PasAMYHbIX Py CAAOBbIX PO3, MPUBMTbIX HA LEHTUOAbHYIO PO3Y MAM HA LUIMMOBHMK,
M Ha COOCTBEHHbIX KOPHSX. AASl MCCAEAOBaHMS MCMOAb30BAaAMCh OAHOAETHME MOGErn MOAMAHTOBOM
po3bi copTa ‘Fair Play’, naetucTor po3sbi copta ‘Paul’s Scarlet Climber’ 1 nouBonokpoBHbIx po3 copToB
‘Swany’, ‘Rosenberg’ 1 ‘Red the Fairy’. INpuBMBKY CaAOBbIX PO3 OCYLLECTBASIAM TAQ3KOM Ha POBHblE
OAHOAETHUWE Nnobern LeHTUMOABHOM PO3bl UAWM LUMMOBHUKA. YCTAHOBAEHO, YTO Y KOPHECOOCTBEHHbIX
MOYBOMOKPOBHbIX PO3 MOCAE MAKCHMAAbHOTO HAKOMAEHMS KpPaxmaAa B CeHT6pe Mecsue B OKTsOpe
HabAIAQETCS ero rMAPOAM3. [prBUBKA Ha LEHTUDOABHYIO PO3Y 3HAUUTEABHO YCKOPSIET 3TOT NPOLLECC.
Y KOpPHEecOOCTBEHHbIX MOAMAHTOBOM WM MAETUCTOM PO3bl B OKTSIOPE MPOAOAXKAETCS CUHTE3 KpaxmaAa.
Y 3TuX po3, NMPUBUTBIX Ha LLEHTU(MOABHYIO PO3Y WMAM LUMMOBHWMK, AMHAMMKA HAKOMAEHMs Kpaxmasa
M3MEHSIETCSl, YTO BbIPA>KAETCS MAM B MPUOCTAHOBKE €ro CMHTE3a MAM B HACTYMAEHUM TMAPOAM3A.
B ueAOM Kak y MOYBOMOKPOBHOWM, TaK M Yy MOAMAHTOBOW M MAETUCTOM PO3 MpMBMBKa obecrneunBasa
AYMULIYIO MOAFOTOBKY MPUBMTOrO MaTepuaAa K 3vMme, Yem 3TO HAaOAIAAAOCH Y PO3 Ha COGCTBEHHbIX
KOPHSIX.

KAtoueBbie cAOBa: Cap0Basi po3a, OAHOAETHUIA nober, NPUBMBKa, KPaxMaA, AMHAMUKA, MOArOTOBKA
K 3UMe.
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Dynamics of starch content in shoots of grafted and
ungrafted roses during preparation for winter

Abstract. The dynamics of starch accumulation during the transition of plants from vegetation to
the dormant period in the annual shoots of various groups of garden roses grafted on a Centifolia rose
or on a Rosa canina, and on their own roots was studied. It was established that in ungrafted groud
cover roses, after the maximum accumulation of starch in September, its hydrolysis is observed in
October. Grafting on a Centifolia rose significantly speeds up this process. In roots of polyanthus and
climbing roses, starch synthesis continues in October. In these roses grafted onto a Centifolia rose
or on a Rosa canina, the dynamics of starch accumulation changes, which is expressed either in the
suspension of its synthesis or in the starting the hydrolysis. In general, both in ground cover and in
polyanthus and climbing roses, grafting provided better preparation of grafted material for winter than
was observed in roses on their own roots.

Key words: garden rose, annual shoot, graft, starch, dynamics, preparation for winter.
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KbiCKa AaibIHABIK, K€3€HiHAE eriAreH XxoHe
©3TaMbIpPAbl payLLaHAAPAbIH 6PKEHAEpPiHAETi
KpaxMaA MeALLUEepiHiH AMHAMMKACDI

Anaartna. bakwa paylaHaapbiHbiH,  TYPAI  TOMNTapbiHAAFbl  LIEHTU(OAABI payllaHFa Hemece
UTMYpPbIHFA >K8HE ©3 TaMbIPAbl payllaHAApFa eriAreH BereTtauMsiAaH ThIHbIWTBIK, Ke3eHiHe eTyAe
KpaxmaA MeALlepiHiH AMHaMMKacbl 3epTTeAsl. 3epTTeyre MoAMaHT payliaHHbiH, ‘Fair Play’, epiameni
paywanHbiH, ‘Paul’s Scarlet Climber’ >kaHe Torbipak, »KamblAFbIAbI payllaHHbiH, ‘Swany’, ‘Rosenberg’,
‘Red the Fairy’copTTapbliHblH 6ipXbIAAbIK, BPKEHAEPI aAblHAbI. baklua paywaHAapbIH ery Ke3lemeH
Teric ueHTUMOAAbI payLlaHHbIH HeMece WTMYPbIHHbIH OipXKbIAAbIK, ©pKEHAEpPiHE XKYprisinai. ©3
TambIPAbI, TOMbIPAK, XXaMbIAFbIAbI payLllaHAapAa KpaxMaAAblH MakCUMaAAbl XXMHAAybIHaH KbIpKyrek
MeH KasaHAQ OHblH MMAPOAM3I XKYpPeTiHi aHblKTaAAbl. LIeHTM(OAABI payllaHFa >KacaaFaH ekne 6GyA
npouecTi Te3aeTeAl. ©3 TaMbIPAbl MOAMAHTTbI XKOHE BPIAMEAI payllaHAA Ka3aHAA KPAaXMAAAbIH, CUHTE3I
aaracaabl. LleHTndoaabl payluaHFa Hemece WUTMYpbIHFA eriareH OyA payliaHaapAa KpaxMaAAblH
>KMHAAY AMHAMMKACbl ©3repeAi, OA OHbIH CMHTE3iHIH TOKTaybIMEH >X8He M'MAPOAM3GEH TYCIHAIPIAEAI.
JKaAnbl TOMbIpak, )KambIAFbIAbI, TOAMAHTTbI >kaHE OYTakTbl paylaHAAPFA XKACAAFaH eKMe 63 TaMblPAbI
payllaHAapFa KapaFaHAa KbICKa KakCbl AAMbIHABIKTbI KaMTamMachl3 eTTi.

Ty#in ce3aep: 6akla payLliaHbl, XKbIAAbIK 6CIPY, ery, KpaxmaA, AMHaMMKa, KbICKa AAMbIHADIK,.

BrIcokyl0 MOpPO30yCTOWYMBOCTH

pacTeHuit

MexaHnU3MBI 3MMOCTOMKOCTH, U, TIPEXIE BCETO,
OCHOBHOM €€ COCTaBJISIIOLIEH — MOPO30CTOMKOCTH,
MMEIOT MHOTO OOLIETO y Pa3iMYHBIX JI€PEBbEB U
KycTapHUKOB. OHU TOCTATOYHO MIMPOKO H3yUYEHBI
Y OTHCaHBl B paboTax MO BBISICHEHUIO NMPUYHH TH-
0eyu pacTeHHIA TTPU OTPUIIATEIBHBIX TEMIIEpaTypax
[1, 2]. Crpaterusa agantauuu pacTeHUd K HU3KUM
TEeMIepaTypaM HarpaBjieHa Kak Ha M30ekaHue 3a-
Mep3aHusl BOJIBI B KJIETKaX, TaK U Ha IMOBBIIICHUE UX
YCTOHYHMBOCTH K HEKJIETOYHOMY JIHI000Pa30BaAHHIO
1 TaKKM HEOJIaronpusATHBIM MOCIICACTBHIM KakK, Ha-
npumMep, ooe3BoxuBanue [3, 4, 5].

Bricokast 3MMOCTOMKOCTD IPEBECHBIX PACTEHUI
CBfI3aHa C MEPEXO0JIOM B COCTOSIHHE ITOKOS U TIOCIe-
IyIOUIMM 3akanuBaHueMm. HakoruieHue caxapa npu
HU3KHX TOJIOKUTENFHBIX TeMIlepaTypax Habmoma-
€TCsl Ha TIEPBOM JTalle 3aKaJTUBaHU U SBJSIETCS €ro
(u3nomornIeckoi oCHOBOM. [6, 7, 8].

AKTHBHOE yyacTHe B aJlallTallud PacTeHUH K
JKCTpeMalbHBIM (pakTopam cpeasl OTBOIUTCS Oell-
KOBOMY OOMEHY. Y CTaHOBJIEHO YBEIIMUEHHE CONEP-
KaHHS pacTBOPUMOTo Oerka Bo Bpems 3akanku. [1o-
Ka3aHo, YTO HaKOIUIEHHE OEJKOB B MOYKaX U Kope
OJTHOJIETHUX TIO0ETOB MPOHMCXOJIUT BO BpEMs TITy-
Ooxoro mokosi. KpoMe Toro, BRICOKHI yPOBEHB €T0
CoJIepKaHUs B MEPHOJ] TIOKOSI KOPPETUPYET € 3UMO-
CTOMKOCTBIO Y APEBECHBIX PACTCHUH U3 CEMEICTB
Rosaceae, Aceraceae, Betulaceae n npyrux [9].

obecrieunBaeT BRI3PEBAaHKE MOOETOB, YTO CBA3AHO
B OCHOBHOM C JIMTHU()UKAIMEH KIETOYHBIX 000J10-
YeK PacTUTEIbHBIX TKaHeH. XOTs JaleKo HE BCEr-
Jla HACHIIMIEHUE BTOPUYHBIX 000J0YEK IPEBECCHHBI
JUTHUHOM CBSI3aHO C BBICOKOH MOPO30YCTOMYUBO-
CTBIO, Y pslla BUAOB TaKasi 3aBUCUMOCTD BBISBJICHA
[10].

HcxoanpiM MarepuanoM Jjisi 0Opa3oBaHUS B
OCEHHE-3UMHUI IEpUOJ CaxapoB SIBISIETCS Kpax-
Mail. ['uaponuns kpaxmaia y 3MMOCTOMKUX pacTEHUN
MPOUCXOAUT PAHbBIIIEC U 3HAUUTEIHHO MOJIHEE, YEM Y
HE 3UMOCTOHKHX. Y 00Jee MOPO30CTOWKHUX BHIOB
MIPH ITOATOTOBKE K 3UME KpaxMall IIOYTH OTHOCTHIO
ncye3aeT U3 KIETOK pacTenuit [11].

AHaNOTHYHBIE 3aKOHOMEPHOCTH HaOII0JAI0T-
¢ Uy po3. Tak BbIABIEHO, 4TO B ycioBusx IIpu-
HUPTHIIbS 3UMOCTOMKHANA MECTHBIM BUJ PO3 pPaHbLUIE
JpYrUX HAaKaIUIMBAaeT MAaKCHUMAJIbHOE KOJIMYECTBO
Kpaxmajyia 10 CepeIMHBI HIOJIS, 3aTeM IPOUCXOIUT
MIOCTENIEHHBIN €r0 TUAPOIU3. Y CpPeIHE3UMOCTOM-
KUX BUJOB MAaKCUMAaJbHbIH MUK HAKOIUUIEHUS Kpax-
Maja MPUXOAUTCS Ha aBTYCT, HO €r0 HAKATUTMBACTCS
MEHBIIIE, YeM Y 3UMOCTOMKOro BUAA. 3aTeM IOCTe-
MEHHO KpaxMall THAPOJIM3YETCA, HO €r0 CHOBa OCTa-
ercs OoJipliie. Y Majo 3MMOCTOMKHMX BHJOB MaKCH-
MaJbHOE HAKOIUICHHWE Kpaxmalla HaOJF0aeTcs B
aBTyCTE-CEHTSAOpE, 3aTeM IPOUCXOIUT YMEHBIIIE-
HUE, HO €r0 0CTaeTCs OOJIBIIIE, UeM Y CPEIHE3UMO-
croikux [12].
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J:[I/IHaMI/IKa COZCpIKaHUA KpaxMalia B moberax NPUBUTHIX U KOpHeCO6CTBeHHLIX PO3 B IE€pUOJ ITOATOTOBKH K 3UME

B Hacrosmiee BpeMsi IepCIIEeKTUBHBIM SBISCTCS
MMOMCK HOBBIX BBICOKOA()()EKTUBHBIX U IKOJIOTHYE-
CKM 0€30IacHBIX METOJIOB TIOBBIIICHUS YCTOWYH-
BOCTH PACTECHHH K HEONAaroNnpHsTHBIM YCIOBHIM
npouspactanus. OJHAM U3 TaKUX METOMOB SIBIIS-
€TCs NMPUBHMBKA HA yCTOWUYMBBIC moBOH. OcoOOro
BHAMAaHUS 3TOT METOJ 3aclyXHBaeT MpPU Pa3MHO-
JKEHUH TETUIONFOOUBBIX JIPEBECHBIX PACTCHUH U KY-
CTapHUKOB, B TOM YHCIe PO3. bompmmHCTBO TPy
CaJIOBBIX PO3 SIBJISIFOTCSI YyBCTBUTEIBHBIMUA K CHH-
JKEHHBIM TEMIIEpaTypaM U He BCET/Ia BBIACPKUBAIOT
3uMHUE yciaoBus. CUMTAlOT, YTO UX NPUBUBKA Ha
CTOWKHE BHJIBI PO3 MOXKET CIIOCOOCTBOBATH KaK yBe-
JIMYCHUIO MX 3UMOCTOMKOCTH, TaK U YJIYYIICHHIO
JIEKOPATUBHOTO BUIA.

XO0TsI MEXaHU3MbI, KOTOPBIC OMOCPEAYIOT BIIH-
STHAE TIOABOS HA TIPUBOY He 10 KOHIIA W3YYEHBI, Ha
CETOJIHS IOJIyYeHa OIpe/eicHHas HH(OpMAIUs O
BITUSTHUY TTOJIBOSI Ha BET€TATUBHBIA POCT TIPUBOS H
TAKHAE €ro XapaKTePUCTHKU KaK MPOJYKTHBHOCTD,
JUTATETEHOCTH I0OBEHIJIBHOH (ha3bl, yCTOHIMBOCTD K
narorenam ap. [13, 14, 15].

B wuccnemoranmsax A.K. Ilonskosa [16] T0-
Ka3aHO, YTO XOPOIIUM POCTOM U YCTOMYUBOCTHIO
OTJINYAIOTCS MPUBUTHIE pacTeHUst ponoB Pinus L.,
Picea A. Dietr., Larix Mill., Quercus L., Tilia L.,
Pyrus L., a MeHee XHN3HECTIOCOOHBIMH OKa3aJUCh
pacrenust ponoB Betula L., Sorbus L., Acer L.,
Corylus L., Carpinus L., TONTTOBEYHOCTh KOTOPBIX
He npeBbimana 15-24 roaa.

B craree U.A. banmopunoit [14] npencrasie-
HBI pe3ynbTaThl NpuBUBOK Chaenomeles japonica
(Thunb.) Spach. Ha nBa BUma noasoes. [lokazaHo,
YTO HamOOJee COOTBETCTBYIOIIMM IIO/IBOEM ObLIa
psA0rHA OOBIKHOBEHHAS. [IaHHBIN MOBOW ITO3BOJISLI
MOJTy4aTh HAMHOTO 0oJiee JKU3HeCIOCOOHbIe pacTe-
HUS, KOTOPBIC OTIMYAIUCH OBICTPHIM POCTOM U OT-
HOCHTEIHHOH JIOJITOBEYHOCTHIO.

C. U. Opatunckuii [17] uzyyan BIusHUE pas-
HBIX TIOJIBOEB Ha BBIXOJ] CAKEHIIEB KPPDKOBHHUKA HA
mramboo0OpasoBatensax. [lo pesysibraram uccieno-
BaHHWH B KAa4eCTBE JYUIIEro mrTam0000pa3oBaTess
JUIS BBIPAIIMBAHUS MOCAJ0YHOTO MaTepuana pas-
HBIX COPTOB KPBDKOBHHKA B YCJIOBHAX 3amaJHON
JIECOCTENH YKpPaWHBI aBTOP PEKOMEH]IyEeT KPACHYHO
cMopoauHy copta IIpaznHudnas.

Y IJI0JJOBBIX pACTEHHI UMEIOIUECS CBEJCHHS O
BITUSTHUH TI0JTBOEB Ha PA3HbIE XapaKTEPUCTHKH MPH-
BHUTOr0 MaTepuaia. Y CTaHOBJICHO, YTO THIT TOJBOS
XOTSl ¥ HE BIIUSUI HA COJIEpKaHUE XJIOPOPHIUIOB B
JUCTHSIX, OJHAKO CHOCOOCTBOBAJI HAKOIUICHUIO B
HUX yTriieBoqoB [18].

VY CTaHOBIEHO, YTO HE TOJIBKO MOABOH MOXKET
BJIMATh Ha KA4eCTBO MPHBHTOTO MarepHaia, HO U
HaoOopot. Tak, oTMEYeHO, YTO pajHalbHBIA POCT
MTOIBOSI COCHBI OOBIKHOBEHHOM (Pinus sylvestris L.)
CYIIIECTBEHHO 3aBHCEN OT BUJA MPUBOS, B KAYECTBE
KOTOPOTO HCIONB30BaNId Keap cuOupckuit (Pinus
sibirica Du Tour) u kenp eBpomedickuii (Pinus
cembra L.) [19].

NmeroTcst maHHBIE U O BIUSHUH TIOJ{BOSI HA MO-
PO30YCTOHYMBOCTh TMPHBHUTOIO MaTepuana psjaa
npesecHbIX. Tak .. Kpemenuyk coobmaeT 06 u3-
MEHEHHH MOPO30yCTOMYMBOCTH COPTOB YEPEIIHU
Pa3HBIX CPOKOB CO3PEBAHS B 3aBUCUMOCTH OT THITA
nonBost [20]. E. Turhan et al. [21] u3zydanu Tkanu
KOpPBI JIByX COPTOB BUIIIHHU, MPUBUTHIE HA TOJBOH
JBYX THIIOB, U BBISBUJIHM CBS3b XOJOHOYCTOWYHBO-
CTH MIPUBUTHIX PACTEHUH M TUTIA TTOABOSL.

Ha ocHOoBaHMM MHOrOJEeTHUX (eHoJIornye-
CKMX HaONIOACHWHN M Ha TpUMepe HeOJIarompusT-
Hoit 3umbl 2015/2016 Toma ObLT MpOBEJCH aHAIU3
JKU3HECIIOCOOHOCTH TPUBUTHIX M KOPHECOOCTBEH-
HBIX PO3 B KOJUIEKIMH HUKUTCKOTO OOTaHMYECKOTO
caza. BeIsiIcHMIIOCH, YTO IPUBUTHIE PO3bI OONBITHH-
CTBa CaZOBBIX TPYMI Jy4Ylle 3UMYIOT, COXPAHSIIOT-
Csl M LIBETYT, 4eM KopHecoOcTBeHHBIE [22]. BmecTte
¢ tem M.J. Monder [23], HabmogaBIias Kycthl 42
COPTOB MOYBOIOKPOBHBIX P03, KOTOPBIE POCIH KaK
Ha Pa3NUYHBIX TIOABOSX, TAK U HAa COOCTBEHHBIX
KOpHSIX, HE BBISIBUJIA TaKOW CBs3U. [1o JaHHBIM uC-
clemoBarers, OTJeNIbHbIE KOPHECOOCTBEHHEIE COPTa
MOYBOIOKPOBHEIX po3 B yciosusax 2002/2003 roxa
MePe3nMOBAIH XOPOIIIO, TOTJa KaK JAPYTHE TUIOXO.
MHorue copra, IPUBUTHIE HA pa3iWYHbIC MOJBOU
M pacTymue Ha COOCTBEHHBIX KOPHSX, BENH CceOs
OJIMHAKOBO I10 OTHOLICHHUIO K MOPO30CTOMKOCTH. B
TO K€ BpeMs, IPUBHUBKA CTIENU(UIESCKH BIHIIA HA
CIOCOOHOCTH K OTPACTaHHIO MTOOETOB.

Cpenu wnMeromerocst pa3HoOOOpas3ws CaJoBBIX
po3 mTaMO0BBIE PO3bI UIMEIOT 0COOYIO AEKOPaTHB-
HOCTP ¥ CITPOC Ha HUX B o3eJeHeHnu. [y ux cos-
JIaHWS UCIIOJIB3YIOT MPUBHUBKY MOYEK PAa3HBIX TPy
CaZoBBIX po3. MIX 0OBIYHO MPUBUBAIOT OKYJIHPOBA-
HUEM Ha oOer MINIMOBHUKA Ha Pa3HOM BBICOTE MOA-
BOsl. B kadecTBe MMOBOS MOTYT WMCIOIB30BATHCS H
Jpyrue Bujsl po3 [24].

Hauny4mumu rpynmamMu st CO37[aHus [ITaM-
OOBBIX P03 CUMTAIOTCS TIOJIUAHTOBBIC, INIETUCTHIE U
MOYBOITOKPOBHBIE PO3BI, IOCKOJIBKY OHH SIBIISIFOTCS
PO3aMHu HETIPEPBIBHOTO IIBETEHUS] U OTHOCHUTEIIEHO
YCTOMYMBBIMU K MIOHWKEHHOU TemriepaType. Onxna-
KO B CBOEM OOJIBIITMHCTBE CAJIOBBIE PO3bI SIBISAIOTCS
YyBCTBHUTEIBHBIMU K TIOHW)KEHHOH TeMIepaType u
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HE BCErja BBIACPKUBAIOT 3UMHHE ychaoBus. Cuu-
TafOT, YTO WX MPUBHUBKA HA YCTONYHMBBIC BHIBI PO3
MOJKET CITIOCOOCTBOBATh YBEIIMYCHHUIO UX 3UMOCTOM-
KOCTH.

Lenpto naHHOW pabOTHI OBLIO U3YyYUTH BIUSHHUE
MTOIBOS HA TMHAMUKY HAKOIICHUS KpaxMaia B Y CO-
PTOB MOYBOIMIOKPOBHOM, MMOJIMAHTOBOM U MJIETUCTOM
PO3BI B MEPUOJI UX TIOJTOTOBKH K 3UME.

MaTepna.n U ME€TOAbI HCCJICAOBAHUSA

Jna uccnenoBaHuss HamMu OBUIM HCIOJB30Ba-
HBI OJIHOJICTHHE IMOOETH TMOJIMAHTOBOW PO3BI COpTa
‘Fair Play’, merucroii po3sl copra ‘Paul’s Scarlet
Climber’ 1 MOYBONIOKPOBHBIX PO3 COPTOB ‘Swany’,
‘Rosenberg’ u ‘Red the Fairy’, npuBuTHIX Ha LIeH-
TH(DOIEHYIO PO3Y, & TaKKe B OTIENBHBIX CITydasx
Ha OIMITOBHUK OOBIKHOBEHHBIH, a TaKKe moderu ma-
TepHaja BBIIIEYITOMSHYTBIX CAaIOBBIX PO3 ATHX XKe
COPTOB Ha COOCTBEHHBIX KOPHSIX.

BereratruBHOe pa3MHOXEHHE CalOBBIX PO3
NPOBOJMIN TIPUBMBKOW TIJIA3KOM Ha OAHOJIETHHE
mo6eru 1eHTH(OIBHON PO3BI M IIMIIOBHUKA OOBIK-
HOBeHHOTO B 2011-2012 rogax mo oOmenpuHsATHIM
MeToaukam [25].

[IpuBHBKY NPOBOAMIM B YCIOBHUSIX OTKPBITOTO
TPpyHTa B aBrycTe-ceHTs0pe Mecsie. s aToro ot-
Oupanuch pacTeHus] MOJBOSI C POBHBIMU OJHOJIET-
HMMU moOeramu BeicoToi oT 1 10 1,5 M. ITouku s
NPUBUBKU OpajHCh U3 CpeAHEH 4acTH OJHOJIETHUX
noOeroB. [louka cpe3anach ¢ MUTKOM U YEPEIIKOM
JCTa HEMOCPEACTBEHHO Iepen NMpHUBHBKOH. Bec-
HOU oOpe3anu moOerd, KOTOpble OBUIH BBIIIE MPH-
BuBKkH. [lociie oTpacTanus mo6eroB, pa3BUBIIUXCS
U3 TJIa3Ka, X UCTIOJIB30BANIN JJISl MCCIIEIOBAHMIA.

KomnmuecTBo kpaxmaina B OJHONETHHX MOOerax
NPUBUTHIX U HE TPUBUTHIX CaJIOBBIX PO3 OMNpeie-
JSUTA ¢ TIOMOIIBI0 peakiuu ¢ HOIOM B pacTBOpE
omucroro kamus [26]. OmpeneneHue KOIUYECTBA
KpaxmaJa IIPOBOMIIH C aBrycTa 1mo oktaops 2013 B
4-pa3oBoii TOBTOPHOCTH.

CreneHb M3MEHEHHUS COICpXKAHHUA Kpaxmaia B
MepuoJ moAroToBku K 3ume 2012 — 2013 rr onpene-
nsui 1o hopMmyie:

C=A-B/Ax100,

rae A — comepikanne Kpaxmaia B okTssope 2013, B —
coJiepkaHue kpaxmaia B ceHTsiope 2013 rona.

Cratuctuueckyro 00paboTKy JaHHBIX POBOIH-
JIY COTJIACHO OOIICTTPUHSTHIX METOAMK [27].

Pe3yJ’[bTaTbI HCCJICA0OBAHUA U UX oﬁcy)wle}me

B rabmume 1 npencTaBieHbl JaHHBIE KOJIHYE-
CTBa KpaxMmaja B NPUBUTOM Ha LEHTH(OIBHYIO
pO3y UM HE NMPUBUTOM MaTepuaje MOYBOMOKPOB-
HBIX P03 TPEX COPTOB C aBTycCTa 1Mo OKTA0ph 2013
roja.

B sToMm rony nHambosblee KOJIMYECTBO Kpax-
MaJja B moberax moYBOMOKPOBHBIX PO3, KaK KOpHe-
COOCTBEHHBIX, TaK M IPUBUTHIX HA LIEHTU(OIBHYIO
po3y, HaOIIOaNK TONBKO B CeHTs0pe. B okTsa0Ope
YPOBEHb KpaxMmaja 3HAYMTEIbHO YMEHbBIIAJICS.
Tak, B OKTA0pe KONMYECTBO Kpaxmaia y COPTOB
«Rosenbergy», «Red the Fairy» u «Swany» Ha co0-
CTBEHHBIX KOPHAX YMEHBIIWJIOCH MOoYTH B 1,5-2,5
pasa IO CPaBHEHMIO C CEHTAOpeM. YMEHbIICHHE
coliepKaHMsl KpaxMmana B OKTsOpe Mo cpaBHe-
HHIO C CEHTsI0peM HaONIoAaNoCh M y TMPHUBUTOTO
MaTepuana.

OnHako cieayeT OTMETHUTh, YTO CTENEHb W3-
MEHEHHUS COJEP)KaHMs Kpaxmajia B MPUBUTOM Ma-
Tepuajge W PacTeHHAX, KOTOpPBIE POCIM Ha COO-
CTBEHHBIX KOPHSX, 3HaUMTENbHO oTinuaercs. Kax
CBUJICTENHCTBYIOT NaHHBIC TaOIHUIBI 1, B OKTIOpe
2013 roga HaONIONANIOCH YMEHBIICHHE COJEepkKa-
HUS TOTO YIJIEBOJA Y BCEX HCCIEAYEMBIX COpPTOB
MTOYBOIIOKPOBHBIX PO3, KOTOPBIE MMENH Kak Co0-
CTBCHHBIC KOPHH, TaK W OBbUIM MPUBUTHI Ha IICH-
TU(OIBbHYIO po3y. IIpu 3TOM cTeneHb M3MEHEeHHUs
KpaxMajga y KOpPHECOOCTBEHHOTO Marepuaja co-
ctaBigeTr ot 27,6% y copra ‘Swany’ no 61,4% y
copra ‘Rosenberg’. B mpuBuTOM MaTepuaie 3TOT
IoKaszarenb 3HauuTespHO Oonbmie. Tak, y copra
‘Swany’ crenenp u3mMeHeHus: cocrapmina 71,1 %, a
y copta ‘Rosenberg’ — 81,5 %.

[TomyueHHble pe3ynbTaThl CBUIETENBCTBYIOT,
YTO Y HOYBOIOKPOBHBIX PO3 Pa3HbIX COPTOB, MPH-
BUTBHIX Ha LEHTU(OIBHYIO PO3y, YMEHBLICHUE CO-
JepKaHUsl Kpaxmajga B OJHOJETHUX I©oOerax c
ceHTs0ps 1o OKTAOpH 2013 MpOUCXOAUT HHTECHCUB-
Hee, 4eM y MOYBOIIOKPOBHBIX PO3 Ha COOCTBEHHBIX
KopHsX. Boyiee MHTEHCHBHBIN THIPOJIN3 Kpaxmala
y IPUBUTOTO MaTepraa, O4eBUIHO, MOXKET obecIe-
YUTH JIy4lliee MepeKUBaHUE UM HEONaronpusTHBIX
3UMHHX YCJIOBUH.

Kpome nentudonsHOl po3sl B KauecTBe MOJ-
BOSI HAMU OBLT B3ST M IIMIIOBHUK OOBIKHOBEHHBIMH,
KOTOPBIX TPAIUIMOHHO HCIIOJB3YETCS ISl pa3MHO-
JKEHHSI CaZloBbIX po3. Kak MOXXHO BUAETH U3 TalmHII
2-3, ¥ OMMAHTOBAs PO3a, U IJIETUCTAs po3a ObUIH
IIPUBHTHI HA 00a TUIIA TIOJBOECB.
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Taﬁ.lmua 1 — KonuuecTro Kpaxmaja B moderax KOpHeCO6CTBeHHLIX 1 IMPUBUTBIX IMOYBOINOKPOBHLIX PO3 B II€PHUOMA HMOATOTOBKU K

3ume, %
CreneHb U3MEHEHUS COJCPIKAHHS
Bapuant ABrycr CeHTs10pb OKTs16pb Kpaxmajia B OKTI0pe 1o
CPaBHEHHIO C CEHTAOpeM, %o
‘Rosenberg’ kopaecoOCTBeHHAS 2,8+0,14 8,3+0,89 3,2+ 0,25%* 61,4
Rosenberg’, nmpusuras Ha 14,0+ 1,03 21,6+ 147 4,0+ 0,20%%% 81,5
HEeHTH(ONBHYIO
‘Swany’ KopHECOOCTBEHHasI 2,78 £0,03 8,43 £0,58 6,1 £1,7 27,6
‘Swany’, npuBUTAas Ha ICHTU(POIBHYIO 6,0 £1,6 8,4 £2,82 2,43 £0,18 71,1
‘Red the Fairy’ xopHecoOcTBeHHAS 3,59 £0,21 8,53 £0,62 3,71 £0,15%** 56,5
Red the Fairy”, npusurast na 2,99 +0,12 1234247 | 3,660,13* 70,2
HEHTUPOIBHYIO

IMpum. * ** *** _ pasuunia Mex Iy oKT0peM u ceHTs0peM cymectBenHa npu p < 0,05; 0,01 u 0,001, cooTBeTCTBEHHO.

Ta6auua 2 — KomnaecTBo kpaxmana B moberax KOpHeCOOCTBEHHON U IIPUBUTON MOJIMAHTOBOH PO3BI B IIEPUOJ MOATOTOBKH K 3UME, %

CreneHb H3MEHEHUS COACPIKAHUS
Bapuant Aspryct Cents10pb OKTs10pb KpaxMajia B OKTI0pe 1o
CPaBHEHHUIO C CEHTAOpeM, %o
‘Fair Play’ kopHecoOCcTBeHHast 1,29 + 0,054 1,43 £0,325 4,32 +0,698* -202,09
Fair Play’, npusntast na 1,09+ 0,062 4,211,007 3,4+ 0,108 19,23
eHTA(DOTBHY IO
‘Fair Play’, npuBuTas Ha IMUTIOBHUK 1,92 £0,103 2,01 £0,468 2,72 +£0,146 -35,32

IMpum. * — pa3HuLa MeXTy OKTSIOpeM U CEeHTIOpeM cymiecTBeHHa rpu p < 0,05.

Kax BumHO M3 Tabmuiel 2, y KOpHECOOCTBEH-
HOHM TOJIMAaHTOBOW po3bl copra ‘Fair Play’ naxe
B OKTS0pe MpojoJpKajics CHHTEe3 Kpaxmana. Tor-
Jla Kak, B mo0erax MOJIMaHTOBOW PO3bI, TPUBUTOMN
Ha HEHTU(POIBHYIO P03y, MAKCUMYM HAaKOIUICHUS
KpaxmaJa IpuIIesics y’Ke Ha CeHTAOPb, a B OKTAOpe
€ro KOJIMYECTBO HA4al0 YMEHbIIATHCSA. Y MOJIUAH-
TOBOW PO3bI, MPUBUTON Ha IIUIIOBHUK, B OKTAOpE
CHUHTE3 KpaxMmaja IMpOoJoJIKalcs Kak U y KOpHe-
COOCTBEHHOTO MaTepuraja, HO He C TaKoW MHTEH-
CHUBHOCTBIO KaK y pO3bl Ha COOCTBEHHBIX KOPHSX.
Ha 310 yka3bIBatoT COOTBETCTBYIOLIKE MTOKA3ATEIU
CTEIICHU U3MEHEHUS COJEPKAHUS aHAJIU3UPYEMO-
IO BEIECTBA.

W3 tabmuiet 3 BUAHO, YTO Y KOPHECOOCTBEHHO-
ro MaTepuaia IIeTUCTOH po3bl copra ‘Paul’s Scarlet
Climber’ B 2013 romy BILIOTH JO HOSIOps Mecsiia
MPOJIOJKAJIOCh HakoIieHue kpaxmana. C aBrycra
[0 OKTSAOph KOJWYECTBO 3alacaloliero BEleCTBa
yBeIUUMBaJIach OoJiee yeM B /iBa pasza. Y po3bl, KO-
TOpas OblIa MPUBHUTA Ha IIEHTH(ONBHYIO, THHAMHKA
HaKOIUIEHUS Kpaxmaia Oputa apyroid. Makcumym

HaOJIIOa B aBTyCTe, a B OKTSIOpE MPOUCXOIIIO
€ro CYIIECTBEHHOE CHIDKEHHE, — 0ojiee ueM B JiBa
paza. Uto ke KacaeTcs IJIETUCTON PO3bl, TPUBUTON
Ha MHWIIOBHUK, TO MAKCUMYM HaKOIUICHHUSA Kpaxma-
Jla IPUXOJIUIICS Ha CEHTSOph, a B OKTAOpE Ipouc-
XOJIMII €T0 TUAPOITHU3.

TakuM 00pa3oM, B pe3yibTaTe U3y4YeHUs -
HAMUK{ HAKOIUICHHUS KpaxMmayia MpH IMepexone OT
BETeTalru K TIEPHUOY MOKOSI PO3 Pa3HBIX CaJOBBIX
IPyII YCTAHOBIIEHO, YTO UX IPUBUBKA Ha LICHTU-
(ONEHYIO PO3y WM IIUNOBHUK 3HAYUTENBHO BIIH-
sfla Ha JAaHHYI0 XapaKTePUCTHKY. Y TIPHUBHUTOTO
MaTepuaia MOYBOIMOKPOBHBIX PO3 THAPOIN3 Kpax-
Maia OblT OoJiee MHTEHCUBHBIM, YeM Y KOPHECOO-
CTBEHHOTO. Y TMOJMAHTOBOM W IUIETUCTOH PO3bI
MPYUBUBKA Ha HEHTH()OIBHYIO P03y HJIH IIUTIOBHUK
WJIM IPUOCTaHABIIMBaJa CHHTE3 Kpaxmala M CTH-
MYJIIpOBajia ero THAPOJIN3, TOTJa KaK y 3THX PO3
Ha COOCTBEHHBIX KOPHSX €IIe MPOJI0JIKAJICS CHHTE3
Kpaxmana. Bo Bcex ciydasx NpUBUTONW MaTephal
OKa3bIBAJICA JIy4lI€ IMOATOTOBJICHHBIM K 3MMC YEM
KOPHECOOCTBEHHBIH.
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Taomuma 3 — KonmdecTBo kpaxMaina B moderax KOpHeCOOCTBEHHOM U MIPUBUTOH IUIETHCTON PO3BI B IEPUOJT TIONTOTOBKH K 3uMe, %o

CrerieHb H3MEHEeHUS! COZIePIKAHUS
Bapuant ABrycr CeHTs10pb OKTs16pb KpaxMmaia B OKT0pe 110
CpPaBHEHHIO ¢ ceHTsI0peM, %o
Paul’s Scarlet Climber 1,99 + 0,189 349+0,127 | 542+0511* -55,3
KOPHECOOCTBEHHAS
Paul’s Scarlet Climber’, npuButas Ha 8.43 + 0,532 6.85+ 1391 37140.118 458
LEHTH(DOIEHYIO
Paul’s Scarlet Climber’, mpuBurast Ha 622+ 0,517 7.9+ 0.992 3.36 40,128+ 575
LIUTIOBHUK

IIpum. *— pazHuna Mexy oKTIOpeM U ceHTA0peM cyniecTBeHHa mpu p < 0,05.

Bonpimas ycToWdrBOCTS MPUBUTOTO MaTepHaa,
BEPOATHO, CBsA3aHA C BJIIMAHUEM ITIOABOECB, KOTOPLI-
MU B JJAHHOM cliydae ObUM IeHTH(]ONBHAS po3a U
IIUITOBHUK OOBIKHOBEHHBINH, U KOTOPBIE SIBIISTIOTCS
Oojee yCTOMYMBBIMH K IOHI)KEHHBIM TeMIlepa-
TypaM 4eM PO3bl Pa3HBIX CAJOBBIX IPYMI Ha COO-
CTBEHHBIX KOPHSX. B TO ke Bpemsi HE MCKIIIOUEHO,
YTO pasHUlla B JUHAMHUKC HAKOIUICHHA Kpaxmalia y
MPUBHUTOTO U KOPHECOOCTBEHHOI'O MarepHaia pas-
JUYHBIX CaJ0BBIX TPYII MIPH IIEPEXO0/Ie PACTEHUN OT
BEreTalyy K MepHoAy TOKOsi 00yCIIOBICHA TOJNBKO
CTPECCOM, BhI3BAHHBIM CaMOU MPUBUBKOM.

ITo muenuio K0.A. Hapuxosoii [19], mpuBuroit
OpraHM3M HHTETPUPYET OBa Pa3IMYHBIX I'E€HOMA,
YTO MPEACTaBIsET UHTEPEC AJIA UCCICIOBAHUS Me-
XaHU3MOB YyJaJICHHOW peryisiiuu. B ocHoOBe B3a-
I/IMOIIGfICTBHSI IIpuBOA C IMOABOEM MOIYT JICKATh
pasHble MEXaHW3MBI, BKJIFOYAIONINE W3MEHEHHE
aKTUBHOCTH TE€HOB, MPHUBJICYCHHE TOPMOHAIHHOTO
KOHTPOJII CTUMYJIATOPOB W MHTHOUTOPOB poOCTa U

Ap.

3akIouyeHne

I/ISYIICHI/IG JAAHAMUKN HAKOIUICHHA Kpaxmalia
IIpU Hepexojie OT BEreTaluy K MEpUony IHOKOsS Y
IIPUBUTOIO U KOPHECOOCTBEHHOI'O MaTepuaia cao-
BBIX PO3 BBIIBWJIO 3HAYUTEIHHOE BIUSHHUE MOJBOS
Ha 3TOT Iporecc. Y MOYBOINOKPOBHBIX PO3 HA COO-
CTBCHHBIX KOPHAX W IIPHUBUTBHIX Ha IICHTI/I(I)OJIBHYIO
pO3y AMHaMUKa OblIa CX0Xel, OTHAKO Y IPUBUTOTO
MaTepHaia InpeBpalleHne Kpaxmana B caxapa OblIo
0oJiee MHTEHCUBHBIM Ye€M y KOPHECOOCTBEHHOTO. Y
MOJIMAHTOBOM M TUIETHCTON PO3bI HA COOCTBEHHBIX
KOPHSIX JaXe K KOHIy BereTaluu IpOJOJDKANICS
CHHTE3 KpaxMala, TOTAa KaK y 3THUX K€ po3, MpH-
BUTBHIX HAa LEHTH(OIBHYIO PO3y WM LIMIIOBHUK,
CHHTE3 Kpaxmajla NPHOCTAHAaBJIUBAICSA, a B psle
Clly4aeB HaOIIONAJICSl 3HAUUTEIbHBIH THIPOIIH3.
[lonydeHHsle naHHBIE YKa3bIBAIOT Ha TO, YTO MpH-
BUTOH MaTepuas CalloBbIX PO3 BCEX TPEX CallOBBIX
TPYMIl CIIOCOOCH JIy4IlIe MEPeKUTh HeOIaronpusT-
HbIE 3UMHHUE YCIIOBHS.
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APHAMbI AUABETTIK «UHYAAAKT-OUTO»
TAFAMADIK ©HIMIHIH, CAKTAAY MEP3IMIHE BAUAAHDBICTbI
BUOAOIUNAADbIK KOPCETKILUTEPIH BAFAAAY

Anaatna. CoHfbl >Xbiapapbl Gipkatap eaapepAe (DYHKUMOHAAAbI TaFram OHIMAEpPiI peTiHAE,
Kasipri ke3peri apamMAapAa KeHiHeH TapaAfaH aypyAapAblH: aTepOCKAEPO3, CEMI3AiK, OCTeornopos,
KaQHTTbl AMaBETTiH aAAbIH aAy XKOHE TypFbiHAAP AEHCAYAblFbl MEH TaFamTaHy >KYMEeCiH >KakcapTaTbiH
TaraM 6HepkaciOiHiH >kaHa, opi keaeweri Gap 6GarbiTbl peTiHAE, NPebUOTUKTEPMEH, MPeOtUoTUK-
MMKpOar3aAapMeH (6Mdrao-AakTobakTepmsIAap), aHTMOKCUAAGHTTAPMEH, MUHEPAAAbI 3aTTEeKTEPMEH,
MMKPO-3AEMEHTTEPMEH OaibITbIAFaH a3blK, OHIMAEPIHIH aAbliHYbl, AYHMEXY3IAIK AEHCAyAbIK, CakTay
YMbIMbIHbIH, TaFaM eHIMAEpI >kaHe TamakTaHy caracbiHaarbl 2015-2020 >blAAapFa apHAAFaH iC-KMMbIA
>KOCMapblHa CAMKEC ©3eKTi MoCceAeAepre BarbITTaAFaHABIFbIH KOPCETEeA|.

Ocbl 6arbITTa Kasipri TaHAafbl aypyAapPAbIH iLLIHAE >XMi KE3AECETIH, KAHTTbl AMAOETTIH aAAbIH aAyAQ
>KOHE EMAEYAE, aAaM aF3acbiHblH LK OPTAChiHA KAABIMTbI XKaFAAM TYAbIPATbIH, TAOMFU KbILLKbIAAbI CYT
6MOBHIMAEPIH KEHiHeH YCbIHY MakcaTbiHAA «KasakcTaH Pecnybamkachl biaiM >kaHe FbIAbIM MUHUCTPAITI
foiAbIM KOMUTETIHIH 2015-2017 XbIAAAPFA apHAAFaH FbIAbIMM XKO06aAaPAbl TPAHTTbIK, KApP>KbIAAHABIPY
LIEeHOEPIHAE XaAblK, MEAMLIMHACbIHAQ LLMIMAAbI KacueTi 6ap YATTbIK, CyCbIH 8pi TaFram BOAbIMN KEAreH, Tyne
CYTiHiH HerisiHAe Taburn ABPIAIK >kKOHE TaFaMAbIK, CbIFbIHAbIAAPMEH YMAECTIPIAIN aAbiHFaH «ApHaribl
AMabeTTIK «<MHYAAAKT-DUTO» TaFraMAbIK, ©HIMI» aAbIHAbI.

ApHaiibl aAbIHFbIH AMA6ETTIK «MHYAAAKT-DUTO» TaFaMAbIK, OHIMIHIH TaFaMABIK >KoHE OMOAOTMUSIAbIK,
KYHAbIAbIFbI MEH KAyirci3Aik canacbiHa, cakTay MepsiMiHe OaiAaHbICTbl 6ara 6epy 0OapbIiCbIHAQ,
OAQpPAbIH  KYpaMbIHAAFbl  (DYHKUMOHAAABbI MHIPEAMEHTTEPAIH, aAaM  aF3acblHAAFbl  aTKApaTblH
KbIBMETTEPiH PETTENTIH 8Cepi OHTaMAbI, 8pi TMIMAI >kaHe (PM3NOAOTUSIABIK, AEHreinre XKakblH 60AyAapbiHa
6aAaHbICTbl, OBMOAOTUSIABIK, XXOHE KAYIMCi3aik kepceTkiluTepi Eypasnsiabik, 3KOHOMMKAABIK, KOMMUCCUS
KeHeciHiH wewwimaepimen 6exitiaren TP TC 027/2012; TP TC 033/2013 4,8 — kocbimMwaaapbl; TP
TC 021/2011 3-kocbimwwacst; CT Y 9904400080043-01-2017; TP TC 022/2011 TaaantapbiHa TOAbIK,
COMKeC KEAETIHAIKTepi MeH TabuFn KacueTTepiH TypakTaHAbIPFbILUTAPCHI3 XKOHE KOHCEpPBaHTTapCbI3
cakTar, cakTaAy Mep3iMiH 60 ToyAikke AeMiH >XOFapblAATATbIHABIFbl AHbIKTAAAbI.

Ty¥iin ce3aep: PyHKLUMOHAAbABI TaFam 6HIMAEPI, Tyre cyTi, wybaT, KaHTTbl AMabeT, «MHyAAaKT-
Duron.
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Assessment of biological indicators of specialized food product
diabetic food ,inullact-phyto”depending on the storage

Abstract. In recent years, in a number of countries obtained as functional foods that improve a num-
ber of diseases are now widespread in modern people as atherosclerosis, obesity, osteoporosis, diabetes,
as well as a new and promising direction of obtaining food products, improving public health and nutri-
tion system with prebiotics enriched with microorganisms (bifido-lactobacilli), antioxidants, minerals,
micro-elements, it shows the relevance of the work and compliance with the plan of action of the world
health organization in the field of food and nutrition for 2015-2020.

In this direction, within the framework of the grant funding of scientific projects of the Committee
of science of the Ministry of education and science of the Republic of Kazakhstan for 2015-2017 for the
purpose of a broad presentation of natural dairy bioproduct for the prevention and treatment of diabetes,
the most common among modern diseases, a Specialized food product of diabetic nutrition «Inullact-
Phyto» based on camel milk in combination with medicinal and natural food extracts creating normal
conditions for the internal environment of the human body was developed and obtained.

In assessing the quality of biological value of food products, as well as periods of storage of Special-
ized food diabetic food “Intellect-Phyto” is installed in full compliance, the indicators of biological activ-
ity and quality of security requirements TR CU 027/2012; TR CU 033/2013 app 4,8; TR CU 021/2011
Appendix 3; Standard of organization 9904400080043-01-2017; TR CU 022/2011 and contained the
functional ingredients, the regulatory functions of the human body, and effective, the physiological level
affects the shelf life to 60 days without stabilizers and preservatives.

Key words: functional foods, camel milk, shubat, diabetes mellitus, Inullact-Phyto.
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OueHka 6MOAOTMYECKMX MOKa3aTeAei
cnelMarM3MpoOBaHHOIO MULLLEBOTO NMPOAYKTA AMAOETUYeCKOoro nuTaHus
«MHYAAAKT-(OUTO» B 3aBUCMMOCTU OT CPOKOB XpaHEHMUSI

AHHOTaums. B nocaepHVE roaAbl psia CTPaH YAEASIOT BHUMaHUeE MOAYYEHMIO MULLEBbLIX MPOAYKTOB,
YAYULLQIOWMX PsiA 3aD0AEBaHMIM, WIMPOKO PaCMpOCTPaHEHHbIX B HACTOSILLEE BPEMSI Y COBPEMEHHbIX
AIOAEM, KaK aTePOCKAEPO3, OXKMPEHWE, OCTEONOPO3, CaxapHblii AMabeT. ITO HOBOE M MepCreKTUMBHOE
HanpaBAeHMe Mo MOAYYEHUIO MPOAYKTOB NMUTAHWS MULLEBOM NMPOMBILLAEHHOCTM, YAYULLAIOLIMX 3A0POBbE
HaCeAEHMs M CUCTEMY MUTaHWS C npebuoTrKamu, oboraleHHbIMU MUKPOOpraHnamMamm (6ndmnao-
AQKTOOAKTEPMAMM), aHTUOKCUAAHTAMM, MUHEPAAbHbBIMM BELLLECTBAMM, MUKPO-DAEMEHTaMM, aKTyaAbHO
M COOTBETCTBYET MAAHYy AENCTBUIA BcemmpHoii opraHm3saumm 3ApaBoOXpaHeHust B 06AACTM MULLEBbIX
NPOAYKTOB M MnTaHMg Ha 2015-2020 roAbl.
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ApHaiibl THa0eTTiK «HHYIIAKT-PHUTOY» TaFaMJIBIK OHIMIHIH CaKTaly Mep3iMiHe OaiIaHBICTHl OHONOTHSIBIK ...

B 3TOM HampaBAeHWWM B pamKkax rpaHTOBOro (hMHAHCMPOBAHMS HAy4YHbIX NPOekToB KomwuteTa
Haykm MuHucTepctBa obpasoBaHmsi M Haykm Pecnybamnkm Kasaxctan Ha 2015-2017 roabl B LEASIX
LUMPOKOrO MPEACTABAEHUS HATYPAAbHOIO KUCAOMOAOYHOrO OMOMPOAYKTA AASl MPOGUAAKTUKM 1
AEUEHMS CaxapHOro Amabera, HamboAee YaCTO BCTPEYUAIOLIMXCS CPEAM COBPEMEHHbIX 3a60AEBaHMIA,
6biA paspaboTaH u noAyveH Crneumasm3upoBaHHbIA MULLEBOM MPOAYKT AMABETUUYECKOro MUTaHUs
«MHYAAAKT-DUTO» HAa OCHOBE BEPOAIOXKLErO MOAOKA B COMETAHUM C AEKAPCTBEHHbIMM M HAaTYPaAbHbIMK
NULLEBbIMU 3KCTPAKTamM, CO3AAIOLMMM HOPMAAbHbIE YCAOBMSI AAS BHYTPEHHEN CpeAbl opraHmMama
yeAoBeKa.

Mpu oueHKe KauyecTBa BUOAOTMUECKON LLEHHOCTHM MULLEBbLIX MPOAYKTOB, @ TAKXKE CPOKOB XpaHEeHMS
CrneunaAm3npoBaHHOro MULLEBOTO MPoAyKTa Auabetnueckoro nutaHus «MHyAAakT-Duto»  BbiAo
YCTaHOBAEHO MOAHOE COOTBETCTBME NOKa3aTeAen BMOAOrMUYEeCKON ak TMBHOCTM M KauecTBa 6e30macHOCTH
Tpebosarmsmmn TP TC 027/2012; TP TC 033/2013 npuaoxenus 4,8; TP TC 021/2011 npuaoxkerue
3; CT Y 9904400080043-01-2017; TP TC 022/2011 n coaep>Kalmxcs B HUX (PYHKLMOHAAbHbIX
WHIFPEAMEHTOB, PETYAMPYIOLLUMX (DYHKLMM OpraHM3mMa YeAOBEKa, M BAMSIIOLLIMX Ha CPOK XpaHeHus A0 60

cyTOK 6e3 cTabMAM3aTOPOB M KOHCEPBAHTOB.

KatoueBble cAoBa: (hyHKLMOHAAbHbIE MPOAYKTbI MUTaHMSI, BEPOAIOXKbE MOAOKO, Ly6aT, caxapHblii

Amabet, «MHyaAakT-Duto.

Kipicne

Conrnl xbpuigapna Eyponansik Onakra, Contyc-
Tik e OHTYcTiKk AMepuka enzaepinze, YKamonus
*oHe OipkaTap enjepae QyHKIMOHAIbIBI TAFaMIbIK
eHIMZEpl Jem, Kazipri 3aMaHFBl aJaMIapbIHIa
KEeHIHEH TapaliFaHaypyJIapbIHbIH (aTEPOCKICPO3/IBIK,
CEMI3IiK, OHKOJIOTHSUIBIK aypyJiap, OCTEOIOPO3/IbIK,
KaHTTHI T1abeTi) alaplH-ally JKOHE TYPFBIHIAPIbIH
JeHCAyJIBIFBl MEH TaFaMTaHy JKYHWECIHIH Kak-
capTyblHa TaraMJibl OHEPKAICIOIHIH KaHa, opi
Kenemeri 6ap OarbITBI pETiHAEC, TaFraMHBIH Tall-
LIBIKTaphl — TPEOUOTUKTEPMEH, MNPEOUOTHK —
MUKpoar3aiapMeH (O0uduno-nakrodakTepusiap),
anTuokcuganTrapmer, A, E, C, B-kapoTuH BHTa-
MUHICPIMEH, MUHEPAJIJbl 3aTTaPMEH (KaJIbIHIIeD
XKoHE T.0.), MUKPORIIEMEHTTEPMEH (TEMIp, MBIPHIIII-
Tap, (ropuap, ceicHaep >koHE T.0.) OaWBITHUIFAH
a3bIK OHIMJICPiH aTaliMbI3 [1].

Epexmre afita xeTeriH karmail — Oy aTairad
TaraMIBIK OHIMICPHIH (U3HONOTHSIIBIK — 9cepi,
IUIACTUKAJIBIK JKOHE KyarT Oepy (yHKIMsIIapbiHA
KaparaHza, 0aceiM 001yl THiC. OCBIFaH OailIaHBICTHI
(hyHKIIMOHANIBIK TaFaM ©HIMJEPi KaTapblHa CIIOPT-
IIbLIAPBIH TaFaMTaHYbIHA apHAJFaH, HayKacTapra
apHaJFaH eMIOMIIK (emueyre, aypylblH allJbIH
anyra OarbITTalFaH) a3bIKTap.IbIH Ti3iMi, COHBIMEH
0ipre MUKpPOHYTPUEHTTEP MEH OWOJOTHUSIIBIK
OenceHnmi 3aTTeKTepHiH Ke3i OoNaThlH TaramFa
OMOJIOTHSITBIK  OCJICCH[II  KOCIHANIapbIHBIH 0achiM
CaHbIH JKaTKbI3yFa Oosajsl [2-5].

OyHKINOHANBABI TaFaMIbIK ©HIMAEpl MeH
TaraMra OHMOOEJICeHII KOoCHanaphl ajJamFa >KETic-
MEHTIH (PYHKIMOHAIBABI WHTPEIUECHTTEPMEH KaM-
TaMachl3 eTyiMeH epekirencHeni. Erepme kaObuI-
JayFra apHajiFaH eHiMiep (TalIeTKalbl, KancyJiabl,
YHTaKTHl *oHE T.0.) OOpiNiK 3aTTapAblH MiLIiHiHE
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ykcac Ooica, oHma Oy Taramra OwWOOeICeHIi
kocra (BBK). An ¢pyHKIMOHANBIBI HHTPETUCHTTED
aF3ara JOCTYpJIl as3blK TYPIHAE JKETKI3LIeTiH
Oonca, oHma Oyl (QYHKIMOHATIBABI TaFaMIBIK
enimuep. byaan Oacka epekmienikrepiaiH Oipi —
OMoOeNCeH Il KOCTaIapbIHbIH dCep €TETiH 3aTTHIK
KOHIICHTPAITMACHIH (YHKITHOHAIBIB KaXKETTiTiK-
TEpJeH eJoyip MeIIIEepiHeH achIpbUIbII Oepinyi
MYMKiH (Ked OKkarjgaiiia oHmaraH ece), CoJ
cebeOTi OmobeNceH i Kocmanapabl CaThUTBl TYpIe
TaralbIHAaMabl 13, OeNrial yakKbITTBIH IIIIHJC
raHa KaObuimaHanbl. DYHKIIMOHANBIBIK TaFaMIIbIK
OHIMCPIHIH KypaMbl ajaM OpTaHU3MIiHIH PeaKITus-
CBIHBIH KOHE KBI3SMETTEPIH PETTEHUTIH acepi Oap
(YHKIIMOHANBIBIK ~ WHTPEAMCHTTEPIH  KOHIICH-
TpanusChIHAH OHTAMIBI HeMece THiMal, (u3mo-
JIOTUSUTBIK JICHTCWIe JKaKbIH OOJFaHIBIKTAH, OV
eHIMIIEep y3aK Mep3imMze KomaHbiia anaasl [6-10].

Kazipri Ttanma ke3 kenreH (QyHKIIMOHATBIBIK
TaraMbIK OHIMJICPiHIH eMIiK )oHE aypy/IbIH aJIbIH-
a;y ocepiH HakThl OaralayFa MYMKIiHZIK OepeTiH
(YHKITMOHAN/bI, KIMHUKAJIBIK-3€PTXaHAIBIK Kop-
ceTkimTep kepcerinres [11-15].

Xanplk MeIWIIMHACHIHAA IIUNabl KacHeTi
6ap YATTBIK CYChIH opi TaFraM OOJBIN KEITeH CYT
eHIMJEpiHiH Oipi: Ty#ie CyTi MEH OHBIH HIyOaTHI.
Kypameianarer Maiina eputid A, D, E Buramuazmepi
OakTepusUIap TIPIILIITIHIH HOTHXKECIHIE TY3LIeIi.
CoHbIMEH KaTap ajiaM ar3achIHBIH 3aT aJMacybIHa
KakeTTi pochopra, KambIUiTe, MAaTHUH Ty3apblHa
0aii [16]. OnapaplH KypaMbIHIIa ac KOPBITY Oe3iHe
CEKPETOPIBIK 9CepP €TETiH, ac KOPBITYABl JKaK-
CapThII, TaFaMIbl KOPBITYFa KaTBICATHIH KOMipTeTi
JIMOKCHII, CYT KbIIIKbUIBI, aJKOTOJIBIIH ©Te a3
Meumiepi ke3neceni [17-19].

[Iy6aTTeIH KypaMBIHOAFbl aKybl3 HMMYHOTJIO-
OylMH MeH JIakToeppuHre oTe Oail JKoHE eMIIIK,
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AHTUOKCHUJAHTTHIK OHE HMMMYHJBI KYIICHTKIII,
KaObIHyFa Kapchl KacweTke me. KaHTTel amaber-
MEH aybIpaThlH ajamjiapFa THUTI3eTIH Maiaaisl
acepize mon. CoHbIMEH Oipre pazuanusra Kapcbl
JIe3aKTUBAIMSUITBIK KACHET KopceTe li. AJjaM ar3achl-
HaH pPaguoOHYKIeTUATEpi mbiFapanbl. CyTTi KbIlI-
KBUIJIBI TaFaMIapAaTe3KOPBIThLIATHIH, AIMACTHIPHLI-
MaWUTBIH aMHUH KBIIIKBIIIAPHI JKETKUTIKTI MOJIIIIepIe
0omanbl. AHTHOMOTHKTEPl KOJJIAaHFaH >Karjmaiiia
JKOWBLIFaH ilIek MUKPOMIOpachIH KaJIblHA KENTipy
YVIIiH CYT KBIIKBUIAB TaFaMIapblH KOJJaHyFa
6omazsr [20-28].

Kazakcran PecniyGnukacet YKiMeTiHIH
28.12.2015 »xpurrsl Ne 1082 Kaynbeicel MeH Oeki-
tinren «Kazakcran PecnyOJMKachiHBIH JeHCAY-
JBIK Cakray cajachlH JaMbITygaelH  2016-2019
XKBUITapFa apHaliFaH «JleHcaynbiKy MEMIICKETTIK
OarnapnamachkiHbIH barnapiamanblk MakcaTTapbl-
HBIH OipiHIIiCi «Aypynap TpOQUIAKTHKACHI MEH
OackapyablH OIpIKTIpIreH TACUII HETI3IHIAe KOFaM
JICHCAYJIBIFBIH CaKTay JKOHIHJETi JKaHa CascaTThl
eHrizy» [29].

byn perre, MHQEKIMIBIK eMeC aypyJiapMeH
(MEA) kypec oHE OHBIH NPO(UIAKTUKACHI
skeriuaeri 2013 nen 2020 xpuTHapra apHAIFaH jKa-
haHABIK ic-KUMBLI JKOCTIApbIHA, JYHUSKY3IIIK JICH-
caynblK caktay yibsIMbIHBIH (J1J1¥) Herizgemenik
KeJIiciM mapThiHa koHe Eypomnanbik Temekire xKap-
Chl Kypec crpareruscbida, JIJI¥ Taram eHiMuaepi
J)KOHE TaMakTaHy canackiHaarel 2015-2020 >xpui-
Japfa apHalFaH IC-KUMBII JKOCIIApBIHA COMKeC
XaJIbIKAPaJIbIK ChIHAMAJIAHFaH TEXHOJIOTHSIIAP/IbIH
HETi3IHAE JKYPTI3UIETIHAIri aTam KepCeTiIreH.
An HQEKIUAIBIK eMec aypylapAblH INIHIe XUl
Ke3J€eCceTiHl KaHTThI JHA0ET.

Byn OarpITTa COHFBI OHXBUIABIKTA OJIEM
NA0ETONOTTAPBIHEIH ~ KBI3BIFYIIBIIBIFEl  TOPLITIK
eCIMIIKTep/iH (hapMaKOJOTHIIBIK dCepiHe apTya.
Ocipece KaHTTHI Aua0eTTiH eMi MEH aJjblH anyra
op TYpAl IOpUTIK OCIMIIKTEPAiH XHUBIHTBHIFBI OH
CEMNTITiH TUTI3€TiHi Typaibl AepekTepae a3 emec [30-
33,]. Mynnait Taburu yitneciMauTikTe qaibIHaaIFaH
JMIOPMEKTEPIiH KYpPaMbIHIAFbl OWOJIOTHSUIBIK Oel-
CEHJIi 3aTTap/IbIH YJIKSH KOPBI OOJybIHAH, aF3a/1aFbl
KOMipcCy aMacybIHBIH )KaKcapyblHaH 0acKa, IMMYH-
IIBI JKYHi€ KOPCETKIIITEPIiH, IUIUATEP aIMacybl MeH
Ty3 cy OanaHCBIH perTerinl, Oyipek neH OayblpIbIH
KBI3METIH >KaKCapTHIT, SKOJOTHSIBIK KyH3emicTi
aliMakTa eMip CypeTiH amgaMJap/biH OcHimaenyiH
JKAKCAPTAThIHBIH KOHE TYHe CYTIHIH KypaMbl:
CUBIp XoHE OWe CYTTEepiHiH KypaMbIHa KaparaHIa
aKybI3JIapFra, IopyMEHAepre, MUHEPANIbIK 3aTTapra
eTe 0ail JoHE KeNTereH aypyiapja IoCTypiii
€M pETiHIe KOJNIAHATHIHABIFEIH Oaramaii OTHI-

pein, Kazakcran PecnyOnukaceiHblH — YKiMeTi
aiFa KOWFaH MakcaTTap MEH MIiHJETTEpi JKy3ere
acelpy MakcaTblHIa KAHTTHl JTHAOCTTIH aJIbIH
alry JKoHE eMi YIIiH, OpraHu3MHiH ilIKi OpTachkiHA
KaJIBINTHI KaFAail TYIbIPaThIH TaOUFU KBIIIKBUIIBI
CYT OHOeHIMIEpiH KEHIHCH YCBHIHY MaKCATBHIHIIA,
K.ASlcayu aThiHAarbl XallbIKapajblK Ka3aK-TYpiK
yauBepcutetinae Kazakcran PecnyOnukacs! binim
JKOHE FBUIBIM MHHHCTPIITT FBUIBIM KOMHUTETIHIH
2015-2017 >xpuimapra apHaidFaH FBUIBIMH K00a-
JapApl TPaHTTHIK KapKbUIAHABIPY IIEHOEpiHze
(memnekertik Tipkeny NeO115PK00693) «Tyiie
CYTiHiH Herizinge opilik ChLIFBIHABLIAPMEH
YilleCcKeH KbIIIKbUIABI CYT OHonpenapatbiH
AJYJAbIH TEXHOJIOTHSICHIH 3ePTTeN, OHAEY» aTThl
FBUIBIMA JKOO@HBIH HOTIDKECIHIAE Tyle CYTiHIH
eMJIK KAaCHETIH apTTHIPTy MaKcaThlHAA TaOuFu
JIOPIIIK JKOHE TaFaMJBIK ChIFbIHBLIAPMEH YiIec-
TIPUTINT aNBIHFAH KaHTTHl JHA0CTTIH aNJbIH anyia
JKOHE eMey/le, OpraHu3MHIH IIKi OpTachlHa
KaJIBINIThI JKaFAai TYJbIPaThIH TAOUFH KBIIIKBLIIbI
CYT OHMOeHIMAEpiH KEHIHEH YCBIHY MaKCaThIHIA
«ApHnaiibl 1uaderTik «AHyIaKT-PUTO» TaFam-
JIbIK OHIMiHIH» TEXHOJOTHUACH MEH PEIEHTypachl
JAWBIHIATBIN WIBIFAPUIAB [34-36].

3epTTey MaTepuaaaapbl MeH JicTepi

«ApHaitel muabertik «Wuymrakt-Ouro» Ta-
FaMIBIK OHIMIH» JalbIHAAy YIIH TOMEHICTinel
[IMKi3aTTap MEH MaTepuasiap:

— CT PK 166-97 OoiipiHIIIa HaWbIHOAIFAH
Kazakcran Pecmybmukacel, Typkicran 001., OTbI-
pap aynansl «['yamaiipay IIapyamnibUIBIK KOXKajbl-
FBIHAAFHI Oip OPKEIITi Tyile — apyaHa CYTi;

—  TepMOMMIBII CTPENTOKOKK (Streptococcus
thermophilus) xoHe Oonrap TasKIIaJapbIHAH
(Lactobacillus bulgaricus) TypaTbIH alIbITKHI;

—  KaHTThl TOMEHJICTETIH eMJIK KacueTi Oap:
xep anmyptel (Helianthus tuberosus), Komimri
MaImbIpaTKel  TaMbBIpIHEIH  (Cichorium  intybus),
JKEHbBILIEHb O©CIMIITT TaMBIPbIHBIH (Panax ginseng),
KomiMri  Kapaxkuaek eciMmuirinig  (Vaccinium
myrtillus), TOTTI TOMACYIIl PETIHAEC CTEBUS OCIM-
niriniH  (Stevia) CBHIFBIHABUIAPBI  AJBIHBIN, —ap-
Halbpl maiiiHAanFan quaberTik «HymmakT-QuTo
TaraMIBIK OHIMIHIH KYpPaMBIHIAFbl Camajibl Kep-
ceTKimTepi: CYTKBILKBUIARI MHKPOOPTaHU3M-
Iep, CaHBIpayKYIaKTap, allbITKbUIAp, IMaTOTeHI
MHUKPOOPTaHU3MAECP MEH KbIIIKBUIIBLIBIK, BLIFaj-
JBUIBIK, Mall Kypambl, KYpFaK 3arTap, TaFaMJIbIK
KYHIBUIBIFBI  MEH  JIOPYMEHACPHiH  KYpaMblH,
KayiIci3aik KOpCeTKIMTEPiH aHBIKTay MEMIICKETTIK
crangaprrapeiably - (MECT)  TanmaOeina — cait
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KYPri3iiin, 3HepreTUKanbK KyHAbUIbIFE 1.M.CKy-
puxuH 1987 omiciHe coiikec aHBIKTAIILDY [37].

Bapnbelk WHTpenneHTTep Kayimnci3lik KepcerT-
kimrepi OoipiHma TP TC 021/2011 «Tamax
eHIMAEPIiHIH Kayirci3airi typanbs», TP TC 033/2013
«CyT KoHE CYT OHIMAEPIHIH KayilCi3Iiri Typanbly,
TP TC 029/2012 «Taramaplk Kocmamap, XOIIl
HICTCHIIPTIMTEP >KOHE TEXHOJIOTHSIIBIK KOCAITKBI
KypaJiiapAbIH Kayilci3 ik TalanTapby, TEXHUKAIBIK
permaMeHTTepiMeH OENTUICHTeH TaJlalTapFa COMKec
oonpapl. llafimamanburFan TaraMIblK Kocmamap TP
TC 029/2012 GenrijieHreH HOPMATHBTIK MOHAEPACH
ACMaWTHIH MeJIep e KOJIIaHbUIIbIL.

Apmaiipl nmuabertik «Maynnakt-Outo» Taram-
JIBIK OHIMIHY TafbIHAAYABIH TEXHOJOTHSUIBIK YPIici,
YaKpIT JKCIO3HMIMUSACBIMEH Oenriiai Temmneparypa-
Japja THICTI MeJNIIEepAeri pelenTypaiblK HHIpe-
JUCHTTEPMEH apajacThlpy YpPIICIH KaMTHTHIH
TOCUIJIEPMEH JKY3ere achIpbLIaIbl.

MUKpOOHONIOTHSJIBIK ~ 3epTTeyJep  CYTKBIII-
KBULIIBI MHUKPOOPTraHU3MJEpre, ileK TasKIiaaapbl
ToObIHBIH OaktepusiiapeiHa (ITTBH) skome komm-
dbopmaer Oakrepusiiapra MECT P 53430-2009
«CyT XoHE CYT eHiMiepiH Kaiita eHiey. Muk-
PpOOHONOTHSITBIK Tannay omictepi». CYTKBIIIKBIIIBI
MHUKPOOPTaHU3MACPAl aHBIKTAY 9/IiCTEPl TaFaMIIbIK
JKOHE alllbIFaH CYT OHIMCPIiHIH, allbITKBUIAP/IbIH,
CYTKBIIIKBUIABI ~ OakTepusuiapiaH  OaKTepHUsIIBIK
KOHIIGHTPATTApIbIH CTaHAapTTapblHA HETi3/eNill,
Staphylococcus aureus (St .aureus) — MECT 6o#ibiH-
ma-10444.2-94 xyprizingi. CyTTiH OaKTEpHSITBIK
TYKBIMJIATYBIH aHBIKTAY, CYT OHIMICPiHIH CalachlH
AHBIKTAUTBIH, OHBI aJyJaFbl CaHUTAPJIBIK-THTHE-
HaJBIK IMApTTapbIHBIH CAKTATYBIH CHIATTAWTHIH
Heri3 00JbIIT Ta0bLIA b,

OU3UKATBIK-XUMHUSIIBIK KOPCETKIIITEPI: BUTFa-
IOBIH MaccallblK yiieci MeH KYpFaK 3aTTaplblH
naieiabliK Kypambel — MECT 3626-73; Tepuepain
rpajaycTapblH/ia THUTPJICHETIH KBIIIKBUIIBIK Yieci
(“T) — MECT 3624-92; teirbi3ubirsl — MECT 3625-
84; Temip kypambl — [OCT 26928-86 OofibiHIIa;

Kayinciznik kepcetkimrepi: AHTHOHOTHKTEp-
MYVYK 4.2.026-95; Ilectununrep- ACM KCPO MY
2142-80; Pagmonyxmuarep- MECT P 54016-2010;
Veirtel anementrep-MECT P 51301-99, MECT
26930-86 cTaHIapTTHI 9ICTEPIMEH aHBIKTAI/IBI.

Opranonentukanblk kepcerkimrepi — ['OCT
28283-89 OoiipiHIIA Wici MEH JoMiH Oaranay
ApKBLIBL;

OniMai Ttanbanay skoHe Oesenmipy TP TC
021/2011,TP TC 022/2011 TanantapblHa colKec
KYPTi3imi.

Jnabdertik «HYymmakr-OuTo» TaraMIbIK OHi-
MIiHIH Tepamnusja KeleHAi KOJIJaHy MYMKIiHJIT
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SHAOPHUHII JKyhe KbI3MeTi OoOWbIHIIA  YIKBI
KOHE KalKaHma Oe3l TOpMOHAApBIHA: WHCYJIUH,
tupeotpontsl ropmoH (TTT), xkanel THpokcuH 4
(T4) ocepiH >IEKTPOXEMUITFO-MHHUCIEHTTI 9JIiC
apKbLIbl aHbIKTay, Kasakcran PecrmyOnukachIHBIH
18.09.2009 x. Nel193-1V-«XanbIK AeHCAYTBIFE MEH
JIeHCayJbIK cakray xyieci» Komekcine colikec, o3
epKiMeH KeJiciM GepreH 2 TUNTI KAHTTHI AHa0eTIeH
aybIpaThlH 45-65 Xac apaiblFbIHAArBl, 65-85 Kr
canMakrarsl 60 HaykacTapa OaramaH/Ib.

3eprrey kymbichiHa SPSS Statistics SPSS
(Statistical Package for the Social Sciences) 17.0
CTATUCTUKAIBIK OarmgapiaMaliblK TakeTi KoJma-
HbUIABI. CTaTUCTUKAJIBIK KOPCETKIITEP/II aHBIKTAY
ywid CrbrogeHTTiH T-KpuTepui KOJAAHBIIIBL.
CTaTHCTUKANBIK MOHIUIIK WHTEPBAIBI pETIiHIAE —
95% (p=0,05) anbpIHIEL.

3epTTeEy HITH:KEJIEP] XKIHE TAIAAY

Ke3s kenren taram eHiMAEPiHIH TaFaMJIbIK KOHE
OHMONIOTHUANBIK, KYHIBUIBIFBIH, XUMISUTBIK KYPaMBIH
Oaranay eHIMHIH KypaMbIHAAFbl HET13T1 KypaMJIbIK
Oeumekrepre (MHIpeIMEHTTEPre) cUmaTTaMa oepin
KaHa KoiMaii, COHBIMEH KaTap OJIapABIH €MIIiK KOHE
aJIJIBIH aJly MaKcaTTapblHAa KOJJAaHy MYMKIHIITiH
HeTi3aei .

Tyiie cyTiHIH HeTi3iHAE apHAWBl TalbIHTATFaH
«Unynnakr-duro» auaberTik OMOeHIMI, 9pOip
JKacTarbl KaHTTBl JAuaOeTHeH 3apiam  LIereTiH
TYPFBIHAApFAa  eMOIK-IPO(QUIAKTHKAIBIK  JKOHE
TaraMJbIK MaKcaTTa YCHIHBUIATHIH TOMEHT1 JHEpre-
TUKAJBIK TOIKA YKaTaThIH TAOWFU KBIIIKBUIABI CYT
OnooHIMi OOJIBIIT TAOBLUIAEL.

OHiMl aliblHAay TEXHOJOTHSUIBIK YPJici: *Xa-
Ha caybUIFaH TyWe CYTiH CY3il ainFfaHHaH KeHiH,
TEXHOJIOTHSIIBIK MPOIIECKE COUKEC YaKbIT 3KCIIO3H-
musiceiMeH 95-100°C  apanbIFbIHIa 3apapchbl3gaf-
IBIPBUIBII, 3apapchi3ganablpbiIFad cyTTi 38-40°C
TeMIiepaTypara JIEWiH CaTKBIHAATHIN, YHBITKBEIHBI
Kocaibl, eHiMai 3-4 caraTka JCHiH YWBITHII,
yiibiFaH @HIMHEH OIpTeKTI Macca ajy VIIiH THICTi
MOJIIEpJeri  PEelenTypalblK  HWHTPEAHCHTTEPI
Kocelll 10-15 MUHYTTBI KaMTHUTBIH apanacThIpy
TOCUIIEPIMEH KY3€eTre achIPBUIIBL.

CBIPTKBI TYpi MEH KOHCHUCTCHIIUSACHI OJIIIeMi
— OIpTEeKTI TYTKBIP, KPeMAl TYCTi alblHFaH JaibIH
OHIM, CBHIMBIMABUIBIFEI 200 TpaMM TepMETHKAIBIK
IIBIHBI BIIbICKA Kyibuien, TP TC 021/2011,TP
TC 022/2011 TanmanTapeiHa colikec TaHOAJIaHBIM,
+4°C,+6°C nmeiiiHri TeMIeparypaaa TOHA3bITKBIIITA
CaJIKBIHJIATBLUIIBI.

AJIbIHFaH apHaiibl OMOOHIMHIH caKTay Mep3iMiHe
0aiiIaHBICTBl OHBIH TaFaMIBIK JKOHE OMOJIOTHSIIBIK
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KYH/IBUIBIFBI MEH KayilCi3/iriHe TOJBIK CHUTATTaMa
Oepy YIIiH GU3NKO-XUMUSIIBIK, ONOIOTHSITBIK YKOHE
MUKPOOHOJNIOTHSIIBIK KOPCETKIITEepi OOIMBICTBIK
JKarmaiiman 72 Toymikke JneliH 1-kectenme Kep-
CETINTeH/IeH aHBIKTAIJIBL.

3eprTey HoTHXKeci OolibiHIIA 1-KecTene kepce-
TINreHaeH, (U3UKO-XUMHUSUIBIK KOPCETKIIITEpACH
TutpieHeTiH KbIIKbUIIBUIBIKTBIH yieci, T cakray
Mep3iMmiHe OaimanbicTel 102 %-man  133%-ra

JIeiiH sxoFapbuian, BuraMuHAepAiH iMIiHEeH Heri3ri
MaccalblK KepceTKimTiH 68% [-kapoTwH, ofaH
ketin 31% suramun C, 0,48% sutamun B,, 0,56%
BuTamMuH E KypalTBIHBIH KepceTyi, 0yi1 « MHynnakT-
duro» OHIMIHIH KBIUKBUIIABIFEI TOMEH TaMak
OHIMJICPIHIH TOOBIHA >KATATBIHIBIFBI MEH KYpPFaK
3aTTaplblH Memepi OONBIHINA KBIIIKBUIABl CYT
OHIMEPI KOPCETKIITEPiHIH MOHIHE YKaKbIH eKCHIH
KYQJIaH IbIPaJIbI.

1-kecte — ApHaiibl quabertik «Hysw1akT-®uto» Taramisik eHiMiniH +4 ,+6 °C (MVYK 4,2-1847-04) xarnailblHIaFbl CaKTaly
Mep3iMiHe GalIaHBICTHI (HU3UKO-XMMISIIBIK JKOHE OMOTIOTHSIIBIK KOPCETKIIITEPiHIH OaranaHybl

HK Bakpitay xeseHi
Kepcertkiurrep araysl, GoiibIHIIIA Bosmeic, 36 54 7
©mem Giprikrepi HOpMa skaraaii (Gomn) TOYIIK TOYIIK TOYIIK
1 2 3 4 5 6
OuU3UKO-XUMHUSUIBIK KOPCETKILITEPI:
blraIEUILIKTEIN MacCATBIK e, % 88,0 84,0140,85 | 83,95:0,84 | 83,89+0,83 | 83,85+0,82
JKOFapbl 00IMaybl
Kyprax saTTein maccarbi yect, % 12,0 15,99+015 16,05£016 | 16,11x0,16 | 16,15£0,17
KeM 0onMaysbl
TuTpieHEeTiH KbIIKBULABUIBIK, 'T 120-140 102+3,1 112+0,11 123+0,12 13343,5
Taramabik KyHABUIBIFBL, 100 1
ARYPISIADIIE MACCATIK yrec, % 3,8 3,95+0,39 4,1240,41 424042 4,15£0,41
KeM 0omaybl
Maiinapeii maccansic yeci, % 3,0 5,140,51 5,05+0,50 5,0£0,50 4,9+0,49
KeM 0oMaybl
MaiicriznanFan KYpFaK CyTTiH KabIFsl, % 10,0 11,1840,68 | 11,15+0,65 11,12+0,62 11,1 0,61
KeM OonMaybl
DHepPreTUKANBIK KYHIBI-IBIFBI, K/[x/KkKan/100 - 395,2/95,0 375,7/90,3 362,8/87,2 355,3/85.4
Mumnepannst 3artap,100 r:
Tewmip (Fe), Mr 1,1-1,7 1,1£0,31 1,340,32 1,5+0,35 1,740,
Buramunnep kypamsl, 100 vt
B, Mr . 0,12+0,01 0,12+0,01 0,12+0,01 0,110,01
C,mr - 7,87+0,78 7,58+0,76 7,35+0,73 7,1£0,71
E,mr - 0,14+0,01 0,14+0,01 0,14+0,01 0,130,01
B-xapoTuH,Mr - 17,240,9 17,0+0,9 16,7+0,8 16,5+0,6

MuKpOOHONOTHSITBIK KOPCETKIMTEPIH 3epTTey
HoTIoKeci OoipiHma Kasakcran PecryOmukacs
Hencaynbik caktay muHicTipairi Kasax Taramrany
akaneMUsAChbIHbIH KaHbIHAArel 08.02.2016 KbpLIbI
akkpeaurrenreH NeKZ.T.02.0043  «Hytpurect»
JKOIC  ceimama  3eprxanaceinblH — (01.06.2017
KbplIEbl No2/877-1, 14.06.2017 »xputrel Ne2/877-
2, 02.07.2017 xbutrsr Ne2/877-3 xone 22.08.2017
KbUTFBI Ne2/877-4 3epTTey Xarramanapsl OOHBIHIIA

Tylie CYTIHIH HeTi3iHme apHaibl JdalbIHIAIFaH
«nynnakt-Outo» AUAOCSTTIK TaraMJbIK ©HIMIiHIH
2-KecTelle KOpCETUIreHlIeH, y3aK cakray Mep3iM-
JleTi OOJMBICTBIK JKarmail, 36, 54 >xome 72 Toy-
JKTIK 3epTTey OaphICHIHIA KBIIIKBUIABI CYT MUKpPO-
OpraHu3MJIepi pYKcaT eTUIreH JeHT eHIiH eHOepiH/Ie
AHBIKTAJIBIII, TATOr€H A1 MUKPOOPTraHU3M/ICPAiH OHBIH
IIIHAEC CaJIMOHENIA, IIIEK TasKIIAIapbl TOOBIHBIH
oaxrepusiiapsl (ITTH) TaObuMabL.
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2-kecte — ApHnaiibl quaberrtik «uymuiakr-®uroy» Taramaslk eHiMiHIH +4 ,+6 °C (MVYK 4,2-1847-04) >xarnaiibIHarsl caKTaiy
Mep3iMiHe OaliIaHbICTHI MUKPOOHOIOTHSIIBIK KOPCETKIMTEPiH KeleH i Oaranay

HK Bakputay xeseHi
Kepcertkimrep araysi, GoiibIHIIA Bonmsic, 36 54 72
Onwem Gipaikrepi HOpMa Karmai(Qon) TOYIIK TOYIIIK TOYIIK
1 2 3 4 5 6
CyTKbIIKBLIAB MEKpO-opranmmaep KTh/r/cm kem 1x107 1x107 1x107 1x107 1x107
OonMaysl
ITTB (xomudopmuap), Bonmay KOK KOK KOK KOK
0,0lcm® Kepek
St.aureus, 1,0 cm? Bommay JKOK JKOK JKOK JKOK
KepeK
. ; bonmay
[TaTorenai MUKpoOpraHu3Mep caiMoHeIa 25 cM Kepex JKOK JKOK JKOK JKOK
Canpipaykyiakrap, KTB/ r/cm?® sxorapbl GoMaybl 50 <10 <10 <10 <10
Auwsrtksuiap, KOE/r/em? skorapsl 601May sl 50 <10 <10 <10 <5,0x10!

Ampitkpuiap KOE/r/em® 72-mi Toyimikre pyk-
car erinreH nenredge 5,0x10! aHbIKTAIBI, OV
HOPMAaTHBTIK KYXKaTTapablH TanaOblHA CoWKec
Tyiie CYTIHIH HeTi3iHAe apHailbl NalbIHIAIFaH
«Muaynnakt-®Outo» AMaOETTiK OMOOHIMIHIH CaKTaTy
Mep3imi OoiipiHIIa 60 ToymikKe nediH cakTayra
00JIaTBIHBIFBIH OLTIIPEI.

«uaymnakT-Outo» auabETTIK TaraMJIbIK ©Hi-
MiHIH 3-11i KecTene KepceTinreHaei 72 ToymiKTiK
cakTay Mep3iMiHe JCWIHI Kayinci3aik KepceT-
KIIITEepiH aHBIKTAay OapbICHIHAA: AHTUOUOTUKTEP
MEH TIECTUITUATEPIH, MOHOTOKCHHAEPIIH JKOK 00-
JIyBl, aybIp METAJAP/IbIH TY31apbl MEH PaIUOHYK-
JMUATEPHAIH Kypambl OOHBIHIIA, KOPFACHIH MEH
MBITIBSKTHIH PYKCAT €TiINTEeH NeHreHaeH TOMEH 00-
JIBITI, KAJIFaH aybIp METaJIapIblH KOPCETKIIITePIHIH
TaObUIMAraHAbIFbl AHBIKTAJIIbI.

CoHbIMEH >KOFapblga KepcerinreH 1,2,3-mmi
KeCTelepAeri albIHFaH KOPCETKIIITEep, apHaWbI
JMANBIHAANBIT  aNblHFaH JauaderTik  «MHyIakT-

®duTo» TaFaMIIBIK OHIMIHIH cakTay Mep3iMmiHe Oaii-
JIAHBICTBI OHBIH OHOJIOTHSIIBIK JKOHE KAYIlCi3MIiK
KepceTKimTepi Eypazusisik 9KOHOMHKAJIBIK
komuccus (EDK) Kenecimig 15.06.2012xk. Ne34
menriMimern Oekitinren TP TC 027/2012; EDK
Kenecinig 09.10.2013x. Ne67 memrimMiMeH Oeki-
tured TP TC 033/2013 4,8 KOCBIMIIIAJIAPHI;
Kenennix 0J1aK, KOMHUCCHUSICBIHBIH (KTC)
09.12.2011:x. Ne880 memrimimen oexitinren TP TC
021/2011 3-xocemmmiacer; CT YV 990440008004 3-
01-2017; KTC 09.12.2011 . Ne881 miemimiMeH
oexitinrer TP TC 022/2011 tanmantapblHa TOJBIK
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COMKEC EKEHJIT AaHBIKTABIN, OHIMHIH TaraMIbIK
KoHE OMOJOTHSUIBIK KYHABUIBIFBI MEH KayilCi3[IiK
camachl, OJlapAblH TaOWFU KAacHETTEepiH TYpakKTaH-
JIBIPFBINTHIPFBICHI3, KOHCEPBAHTTApChI3  CaKTal,
CaKTaxy Mep3iMiH JKOFapbUIaTaTHIHABIFBIH KYyoJaH-
JIBIPaJIbL.

AnbIHFAaH OHIMJII  Tepamusla KIUHUKAOA
KeIIeH i KOJIaHy MYMKIiHZITiH, e3 epKiMeH
kemicim Oepred Il TuUOTI KaHTTBI JOUAOCTICH
aybIpaThlH HAyKACTap[blH YHKBI JKOHE KallKaHINa
0e31 TOpMOHAAPBIHBIH KOPCETKIIMTEPiHE 3EpTTey
OapeiChiHIA 4-111  KecTele  KOpCEeTUINeHICH,
3epTTey ANABIHAAFbl KaH CapbhICybl KYPaMbIHIAFbI
SHIOKPHUH/II )KYHe TOPMOHAAPHI: MHCYJIMH JSHTeHi-
HIH KaublnThl kepcetkimrteH 35%-ra, TTL 20%-
Fa JKOFapel 0ONybl MeH anmnbl T4 neHreiiHiH
KaJIBIITHl KepceTKimTeH 8%-Fa TeMeH OO0IyHl,
YHKBI O€31HJIeT1 ©3repicTep MEH KaJKaHIIa Oe31HiH
rUNOQYHKIMACKIH Oinmipeni. AJbIHFaH ©OHIMII
HayKacTapfa TaMakK Ke3iHJe HeMece TaMaKTaH
keiiin kyHine 1 per 200 rpamMm Mesmepie Kadbuiaay
apKpUTE 2 1 KYH OOWBI KYyprizrene, YHKbl 0e3i MeH
KaJKaHIa 6e31 TOpMOHJapBIHBIH KOPCETKIIITEpiHe
OH 9cepi aHBIKTaJJIbI.

4-kectelle KOPCETUITCHIEH, aJbIHFaH HOTH-
xenmep, apHaiipl nuabertik  «MHymiakT-DOuro»
TaraMJIbIK OHIMIHIH KaHTTHI JUa0ETKE KapChl KOHE
KallKaHia Oe3i TUno(yHKIUACHIHBIHIA KBI3METiH
apTTHIPYFa JKOFAPHI 9CEPiH TUTI3ETIHAITIH AoJIeINIeTl,
HAyKacTapJblH KeIIeH/i TEePanmusChlHIa KAHTTBI
muabeTTiH aiAblH ajdy JKoHE eMIIiIK MaKCaThIHAA
aTaJIFaH OHIMJII SHII3Y Il HEeTI3aeH .
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3-kecte — ApHaiibl anabertik «UHyMIaKkT-®UTO» TaraMAbIK OHIMiHIH caKTady Mep3imiHe OaiiaHbIcThl Kayimcizaik

KOpceTKilTepiHiH KelmeHai 0aFajiaHybl

HK 6GoifbiHma Baxpuiay ke3eHi
bt I R R B
Karmai(don) TOYIIK TOYIIK TOYIIK
1 2 3 4 5 6
AHTHOMOTHKTEDP MI/KT (J1) )KOFapbl OOIMaybI:
JleBomunieTnH (xs10pam-heHnKoI)MI/Kr(Jn) 0.0003 KOK KOK KOK KOK
TeMeH 0oy
TerpauuknuHaep TOObI MI/KT (1) TOMEH 00Ty 0,01 HKOK HKOK HKOK HKOK
CTpenToOMHIIUH MT/KT(J1) TOMEH 001y 0,2 JKOK JKOK JKOK JKOK
[MernunmmH Mr/Kr (1) TOMeH 6oy (0,004 JKOK JKOK HKOK HKOK
YBITTHI 3IEMEHTTEP, MI/KT, )KOFapbl O0IMayBbI:
Kopracei (Pb) 0,1 0,005 0,007 0.009 0,012
Kanmuii(Cd) 0,03 0,0013 0,0015 0.0017 0,0019
MpImbsik (As) 0,05 JKOK JKOK JKOK JKOK
Cenan (Hg) 0,005 JKOK JKOK JKOK JKOK
Pagnonyxmmarep, Bx/kr, sxorapsl OonMaysbr:
Hesnit-137 100 1,08 1,23 1,27 1,29
Crponuwuii -90 25 JKOK JKOK HKOK JKOK
INectumunrep, MI/KT, )KOFapbl 00IMAyHI:
I'excaxnopan (I'XLII) Maii memnuepi
(a,B,y — m30omMepriepi) 6oiipiama 1,25 HKOK KOK KOK HKOK
Juxnopaudennn tpu-xnopmermwimerad (IT) | Mait memmepi
JKOHE OHBIH METaOOIHUTTEP1 Ooiiprama 1,0 JKOK JKOK HKOK JKOK
MUKOTOKCHUHJIEP, MI/KT, )KOFapbl 0OJIMayBhI:
AdmaToxcun M, | 0,0005 JKOK JKOK JKOK JKOK

4-kecte — ApHaiibl TuabeTTik «HymakT-dOuTo» TaFaMIbIK OHIMIHIH 2 THITI KAHTTHI 1Ha0ETIEH aybIpaThiH HAYKACTAPBIHBIH KaH
CapbICYbl KYPaMbIHIAFbl SHIOKPHH/II TOPMOHAAPBIHBIH KOPCETKILITEPIHE 9CeP €Ty JHHAMHKACHI

Kepcetkimrep Kanpinrst bacrankel 10 xyH 21 xyH
Gipiikrepi Meutepi M=SD M+SD M=SD
Wucynud MKME/mt. 2,6-24,9 35,443,54" 21,6+2,16™ 19,4424
TTT MkME/Mn 0,40-3,77 5,09+0,84" 3,5+0,7%* 2,09+0,6™
Kanmer T4 Mxr/mn 5,5-11,0 4,9+0,63" 5,9+0,60™ 6,5+0,68™
Eckepry: *p<0,05-0axpuiay TOMIEH CalbICTHIPFAHIAFBl JOIIIK KepceTkimi; **p <0,001 — KaHTTBI JMAOETTi TOMIEH
CaITBICTBIPFAHIAFbI IOJIIIK KOPCETKIIIL.

3epTTey KOPBHITHIHABICHI

JKorapbia anblHFaH MANIIMETTEPAIH HETi3iHe
CYlieHe OTBIPBHIN, apHAWbl TaraMIbIK OHIMICPIiH
KypaMbl MEH KacHeTTepiHe KOMBLIAThIH MEIUIMHA-
JIBIK-OMOJIOTHSUIBIK TaJIalTapIbIH HET131H/Ie, apHaNbI

JMaibpiHaanein ansiaFad «MHymmiakT-Outo» auader-
TIK TaraMJbIK ©OHIMIHIH, TaraMIbIK, OMOJIOTHSIIBIK
KYHJIBUIBIFBI MEH XUMHSIBIK KypaMblH, Kayil-
Ci3[liTiH, cakTay Mep3iMiHe OaillaHBICTHI Oaranay-
Ja, GU3UOJIOTHSIIBIK YKOHE TEXHOJOTHSIIBIK KacHeT-
TEpiH ECKEePETiH TaraMbIK HHIPEIUCHTTED MCH
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OMOJIOTHSITBIK, OEJICeHII 3aTTaplbl TaHJAY JXKY3ere
ACBIPBUIIIBL.

ApHaiibl galbiHAaIBIN aidblHFaH «HyIakT-
®duroy» auabeTTiK TaraMIbIK ©HIMHIH pPeIenTy-
packl MEH TEXHOJIOTHUSCHI 931pJICHII, KYPaMBIHIaFbI
aKybI3ap, Maiylap MEH Karap aHTHOKCHIAHTTHIK
— urtamunzgepain (E, C, B-kapoTun), MHKpO-
JJIEMEHTTEPiH, WHYJIWHHIH >XOFapFbl IEHTeHIe,
KBIIKBUIIBICYT ©OHIMIHIH TOJU(YHKIIMOHAIBIBIK
KAacHeTiH KaMTaMachl3 €TETiH KyolaHbIPIbL.

KanTTel TeMeHAeTeTiH eMIiK KacueTi Oap:
xkep anmyptel (Helianthus tuberosus), komimri
mamsipatkel  (Cichorium  intybus), >KEHBIIICHD
(Panax ginseng), KomiMIi KapaXUACK TaraMJIbIK
OCIMJIIKTEPIHIH CBIFBIHABUIAPBI MEH TOTTI JOM-
Jeyilll peTiHIe aNbIHFaH CTEeBUS CHIFBIH]IBICHI,
aIIBITBUTFAH  CYT OHIMIHIH OpPraHOJEITHKAIBIK
KAaCHEeTiH JKaKCapTyMEH KaTap, OHBIH OHOJOTHS-
JBIK KYHIIBUIBIFBIH apTTHIPyFa, CakTay Mep3iMiH

60 Toymikke [eiiH y3apTyFa, KBIIKBUABICYT
OaKTepUSUIAPBIHBIH, KBIIKBUT Ty3y KaOIJeTiH,
OHIMHIH TYpaKTBUIBIFBIH, TAOUFH KACHETIH TYpaK-
TaHABIPFBIIITHIPFRI3CHI3 KOHE KOHCEPBAaHTTAPCHI3
YKOFapBUIATYFa BIKIAN €TETiHIH KOPCETTI.
TaraMJbIK, SHEPTETHKAIBIK KYHIBUIBIFEI MCH
Kayinci3mik KepceTkimTepi OoibIHIIA, ApHAWBI
naibrHAanem ansiarad « aymiakr-Outo» quader-
TIK TaFaMJIBIK ©HIMI, CaKTay Mep3iMiHe OalTaHbICTHI
Eypaszusnpik sxoHOMUKANBIK Komuccusi KeHeciHiH
memimzaepimen Oekitinres TP TC 027/2012; TP
TC 033/2013; Kenmenmik omaK KOMHCCHUSCBIHBIH
menrimaepi-meH oexitinrer TP TC 021/2011; TP
TC 022/2011 tanantapbiHa TOJBIK COHKEC €KEHJIr

AHBIKTAJBI, OHIMHIH KIMHHKAJIBIK THIMILIITIH
THUIEPTIIMKEMUSACH  0ap Haykactapma Oaramay
0aphIChIHIIA, KAHTTHI JMA0CTTIH  KIUHUKAJIBIK

CHUMIITOM/IAPBIHBIH ©3TePiCiHACTi TMHAMUKAHBIH OH
ocepi O0JIyBIMEH CHITATTAJIIbI.
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FEATURES OF BINDINGS OF MIRNA WITH GENES
OF MYB FAMILY TRANSCRIPTION FACTORS
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Abstract. Transcription factors (TFs) are the most important proteins in expression of genes and
genomes in general. MYB TFs family in animals is little studied and it is necessary to ascertain their prop-
erties. In recent years, effect of miRNA on gene expression has been actively studied, since the degree
of miRNA influence on expression turns out to be key and determines differentiation, proliferation, cell
cycle, apoptosis and other important biological processes. MirTarget program makes it possible to pre-
dict miRNA binding characteristics of mRNA with high efficiency, to obtain highly reliable interaction
properties of miRNA with MYB family TFs mRNA. Binding characteristics of known miRNAs and mRNA
genes of Bos taurus, Equus caballus, Ovis aries MYB family TFs were established. Only 13 bta-miRNAs
had binding sites with more than 87%AG/AGm value in B.taurus TF genes mRNA. mRNA of DNAJC2,
MYB, MIER2, MYBL1, MYBL2 genes had only one binding site for different miRNAs. NCOR1 mRNA had
binding sites for three miRNAs, located a few hundred nucleotides in CDS. RCOR1 was targeted by five
miRNAs that had 14 binding sites. miR-2885, miR-11976, and miR-11975 binding sites were located
with nucleotide sequences overlapping in mRNA cluster from 147 nt to 168 nt. These miRNAs had five
binding sites in second cluster from 177 to 216 nt. Third cluster of miR-2305, miR-11976, miR-11975
binding sites is localized from 222 to 256 nt. For E.caballus established binding sites of 15 miRNAs with
mRNA of ten genes of MYB family. mRNAs of MIER1, MYBL2, RCOR2, RCOR3, SMARCA5, SMARCC?2,
TERF2 genes can bind with one miRNA. For O.aries, we established ten miRNA binding sites with mRNA
of eight genes of MYB family. mRNA of CDC5L, MIERT, MYSM1, RCOR1, RCOR2, RCOR3, SMARCAT1
genes can bind with one miRNA with AG/AGm ratio from 86% to 89%.

Key words: miRNA, gene, MYB, B. taurus, E. caballus, O. aries.
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B. taurus, E. caballus, O. aries MYB TpaHCKpUNUMSIAbIK, (paKTOPAAPbIHbIH,
miRNA mMeH 6ajinaHbICy epekLLeAikTepi

AnaaTtna. TpaHckpunums dakTopAaapbl (TM) — KaAnbl reHAIK XKeHe reHOMAAPAbIH PETTEAYIHAETT eH,
MaHbI3Abl 6eAoKkTap 60AbIN Tabbirasbl. XKaHyapaapaarbl MY B TpaHCKpUNUMSABIK, (hakTOPAApP >KaHYSCbl
a3 3epTTeAreH >K8He OAapPAbIH KacueTTepiH aHblkTay KaxkeT. CoHfbl Xblaaapbl MIRNA-HbIH, reHAIK
petTeayre acepi GeAceHai Typae 3epTreaeai, ce6e6i miIRNA-HbIH 3KCNpeccusFa acep ety Adpexxeci
MaHbI3Abl BOAbIN TabblAaAbl XkaHe AMdepeHumpAaey, NpoAndepaums, xacylla UMKAI, anonTos XeHe
facka MaHbI3Abl GMOAOIMSIABIK MPOLECTEPAI aMKbiHAAMAbI. MirTarget 6araapAamacbl MRNA-HbIH
mMiRNA-MeH 6aiiAaHbIC curaTTaMaAapbiH >KOFapbl TUIMAIAITIMEH GOAXKAyFa MYMKIHAIK 6epeai, COHbIH
apkacbiHAa MYB >kaHysl TpaHCKPUMNLMSIAbIK, (hakTopAapbiHbiH MRNA reHaepiHe 6aiAaHbICTbIPY apKblAbl
MIRNA-HbIH, KacreTTepiH aayra 6oAaabl. XKyMbicTa Kasipri kyHi 6eariai miRNA men Bos taurus, Equus
caballus, Ovis aries MYB TpaHcKpunumsAbIK, paktopaap MRNA reHaepiHiH 6aiAaHbICy crnaTTamanapbl
opHartbiAFaH. B. taurus mRNA T® renaepinin ek 13 miRNA AG/AGm maHiMeH 87 % actam GaiAaHbICbl
Gap anmakTapbl 6ap ekeHi aHbikTaAabl. MRNA renaepi: DNAJC2, MYB, MIER2, MYBL1 >xeHe MYBL2
ap-TypAi MiRNA yuiiH Tek kaHa 6ip 6anaarbicka ne 6oaabl. MRNA NCORT rexiHae CDS-te 6ipHelue
>KY3AEreH HyYKAEOTUATEPAEH KeiH opHaAackaH yw miRNA ywiH 6aiiaaHbicy cantTapbl 60AAbl. RCOR1
reHi 14 6anaarbicy canTrTapbl 6ap 6ec MiRNA-HbIH Mexkeci 60AAbl. MIiR -2885, MiR-11976 >koHe miR-
11975 6Ganaarbicy anmakTapbl MRNA KAaCcTepiHAE HYKAEOTUATI Ti3bekTepAiH CyrneprosvumsacbiMeH
147 HT-TaH 168 HT-Fa AeiiH opHanacTbl. byn miRNA-aapaa ekiHwWwi KaacTepae 177-AeH 216-Fa
AeriH 6oaatbiH 6ec GarAaHbICTbIPY aiMakTapbl GOAAbl. MiR-2305, MiR-11976 >xeHe miR-11975
6arAaHbICTbIPY aiMaKTapbIHbIH, YLLIHWI KAAcTepi 222-AeH 256-Fa AeriH okwayAaHraH. E. caballus ywin
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OcobernHocTH cBs3piBaHUs MiRNA ¢ reHaMu TpaHCKPHUIIIMOHHEIX (hakTopoB cemeiictBa MYB B. taurus, E. caballus, O. aries

MYB >anyscbitbiH 0H MRNA reHiHiH 15 miRNA yiwiH 6anAaHbICTbIPY OpbIHAAPbI OpHaTbIAAbI. MRNA
resaepi MIERT, MYBL2, RCOR2, RCOR3, SMARCA5, SMARCC2 >xeHe TERF2 6ip miRNA-aaH apeket
eteai. O. aries ywiH MYB >anyscbitbiH ceriz mRNA reHiHit oH MiRNA yuiH 6aiAaHbICTbIPY CaiTTapbl
opHatbiaabl. MRNA CDC5L, MIERT, MYSM1, RCOR1, RCOR2, RCOR3 >xeHe SMARCAT1 reHaepi AG/
AGm KaTbIHacbl 86%-aaH 89%-Fa aeitiH 6ip MIRNA apkbiAbl 6arAaHbICaAbI.

Ty#in cesaep: miRNA, red, MYB, B. taurus, E. caballus, O. aries.
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OcobeHHocTH cBasbiBaHMs MiIRNA ¢ reHamMu TpaHCKPUNLUMOHHDBIX hakTOpoB
cemeiicrBa MYB B. taurus, E. caballus, O. aries

AnHoTaums. TpaHckpunumoHHble dakTopbl (TM) SBASIOTCS BakHEMWMMM GEAKaMKU B peryAsaumn
3KCMNPEeCcCun reHoB M B LLeAOM reHoMoB. CeMeiCTBO TPaHCKPUMNLUMOHHBIX (hakTopoB cemerictBa MYB y
SKMBOTHbIX MAAO M3YyUeHO M TPebyeTCs BbisiICHEHME MX CBOMCTB. B nocAeaHMe roAbl akTUBHO M3ydaeTcs
BAMsiHMe MIRNA Ha 3Kcrnpeccuio reHoB, MOCKOAbKY cTeneHb BAMsHMS MIRNA Ha 3kcnpeccuio
OKa3blBaeTCs KAIOUEBOM U onpeaeAsieT AudepeHUMpoBKy, npoAndepaLmio, KAETOUHbIA LUMKA,
arnonTo3 u Apyrue BaxHenwue 6UMOoAOrMYeckue Mnpouecchbl. Mcrnoabdyemas nporpamma MirTarget
NMO3BOASIET C BbICOKOM 3(P(EKTUBHOCTbIO MpPeACKasblBaTb XapakTepUCTUMKM CBa3biBaHMS MIRNA ¢
MRNA 1 6Aaroaaps e MOXKHO MOAYYMTb BbICOKO AOCTOBEpHble cBoCcTBa MiRNA npu cBa3biBaHUM C
MRNA reHoB TpaHCKPUMUMOHHBIX (hakTopoB cemerictea MYB. B paboTe ycTaHOBAEHbI XapakTEPUCTMKM
CB$13blBaHMSI M3BECTHbIX B HacTosuee BpemMs MIRNA ¢ mRNA reHoB TpaHCKPUMUMOHHBIX (DaKTOpPOB
cemenctea MYB Bos taurus, Equus caballus, Ovis aries. bbiAo BbISIBA€HO, 4TO TOAbKO 13 MiIRNA nmeamn
canTbl CBA3bIBaHMS ¢ BeAanumHoit AG/AGm 6oaee 87% B mRNA reHos T® B. taurus. mRNA reHos
DNAJC2, MYB, MIER2, MYBL1 1 MYBL2 nMeAn TOAbKO MO OAHOMY CaMTy CBSI3blBaHUS AAS Pa3HbIX
miRNA. mRNA reHa NCOR1 umeAa caintbl cBg3biBaHMS AAS Tpex MIRNA KoTopble pacrnoAoXeHbl
yepes HECKOABbKO coTeH HykAeoTuAoB B CDS. leH RCOR1 6biA MuwieHbio nsgt miRNA KoTopble MMeAn
14 canToB cBg3biBaHMs. CaiiTbl cBsg3biBaHMS MIiR-2885, miR-11976 1 miR-11975 pacnoaaraamch ¢
HaAO>XEHMEM HYKAEOTMAHbIX MocaepoBaTeAbHOCTel B Kaactepe MRNA ¢ 147 HT no 168 HT. DT xe
mMiRNA nMeAn NgaTb CalMTOB CBS3bIBaHWS BO BTOPOM KAacTepe € 177 HT no 216 HT. TpeTui Kkaactep
canToB cBs3biBaHMS MiR-2305, miR-11976 n miR-11975 AokaAamsoBaH ¢ 222 HT no 256 HT. AAg E.
caballus Hamm ycTaHOBAEHDI CaitTbl cBsi3biBaHMs 15 MIRNA ¢ mMRNA aecsti reHos cemencrea MYB. Ha
mRNA reHos MIERT, MYBL2, RCOR2, RCOR3, SMARCA5, SMARCC2 un TERF2 aAeicTBYIOT Mo OAHOM
mMiRNA. Aasa O. aries HaMM YCTaHOBAEHbI caliTbl CBsi3biBaHUsI AecsiTi MiIRNA ¢ mRNA Bocbmu reHOB
cemeictea MYB. C mRNA rerHos CDC5L, MIERT, MYSM1, RCOR1, RCOR2, RCOR3 n SMARCA1
cBa3biBaeTcs no opAHoM miRNA ¢ oTHoweHuem AG/AGm o1 86% A0 89%.

Karouesble caoBa: miRNA, ren, MYB, B. taurus, E. caballus, O. aries.

Introduction

Transcriptional regulation is a crucial step in
gene expression regulation because the genetic
information is directly read from DNA by
sequence-specific transcription factors (TFs) [1].
Regulation of gene expression controls the spatial
and temporal expression pattern and influences
all biological processes in organisms. In this
regulation, transcriptional regulatory  system
plays a key role and involves diverse proteins,
including RNA polymerase, basal and sequence
specific DNA-binding transcription factors (TFs),
transcription cofactors and chromatin remodeling
proteins [2]. An important characteristic of this
family is the presence of a highly conserved MYB
domain at their N end. Previously biochemical and
molecular characteristics of MYB were studied
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[3]. These transcription factors are involved in
many physiological and biochemical processes.
The features of their structure, classification,
multifunctionality, mechanisms of combinatorial
control, evolution and functional redundancy at
the present time were described [3]. The MYB
transcription factor contains a MYB domain that
is highly conserved across all eukaryotes and is
located at the N terminus, whereas the C terminus is
variable, acting as a transacting domain, involves in
the regulation of a wide range of functions of MYB
protein [4]. MYB genes are part of a large gene
family of transcription factors found in animals and
plants. In humans, it includes Myb-related protein
B and Myb proto-oncogene likel [5]. miRNAs
are small, endogenous, single-stranded, noncoding
RNA molecules ranging in length from 18-25 nt
that are found in eukaryotic cells. They regulate
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approximately 60% of the mammalian protein
coding genes, primarily through the interaction
with mRNAs. This effect is exerted by binding to
complementary regions of messenger transcripts to
repress their translation or less frequently inducing
their degradation [6]. miRNAs are short RNAs
that post-transcriptionally regulate the expression
of target genes by binding to the target mRNAs.
Although a large number of animal miRNAs has
been defined, only a few targets are known [7].
In contrast to plant miRNAs, which usually bind
nearly perfectly to their targets, animal miRNAs
bind less tightly, with a few nucleotides being
unbound, thus producing more complex secondary
structures of miRNA target duplexes [8]. TFs are
most fascinating owing to their complex regulation
function. Here we use the transcription factor family
of MYB. As the object of study, selected farm
animals from them TFs MYB are cows, horses and
sheep. The use of functional genomics approaches
in animal husbandry is limited and requires
additional research. At present, the effect of miRNA
gene expression in human and animal TF has not
been studied enough and therefore we have begun
a systematic study of the effect of miRNA on the
expression of transcription factors, including the
MYB family.

Materials and methods

The nucleotide sequences mRNA of transcrip-
tional factors of Bos taurus, Equus caballus and
Ovis aries MYB family were downloaded from
Animal TFDB (http://www.bioguo.org/Animal
TFDBY/). Nucleotide sequences of miRNAs were
downloaded from database miRBase (http://mir-
base.org). The search for binding sites of miRNA
in mRNA of target genes was performed using the
program MirTarget [9]. This program defines the
following features of binding: a) start of the ini-
tiation of miRNA binding to mRNAs; b) localiza-
tion of miRNA binding sites in 5’-untranslated re-
gions (5’UTR), coding domain sequences (CDS)
and 3’-untranslated regions (3’UTR) of mRNAs;
c¢) free energy of interaction miRNA and mRNA
(AG, kJ/mole); and d) schemes of nucleotide inter-
actions between miRNAs and mRNAs. The ratio
AG/AGm (%) was determined for each site (AGm
equals the free energy of miRNA binding with its
perfect complementary nucleotide sequence). AG/
AGm ratios were taken on the assumption that the
members of miRNA family generally differ by no
more than 1-2 nt, that with a miRNA length of 22 nt,
AG/AGm value is more 90%. With a larger differ-

ence in the number of mismatched nucleotides, the
probability of two or more miRNAs to bind in one
site increases. With a larger difference in the num-
ber of mismatched nucleotides, the probability of
two or more miRNASs to bind in one site increases,
which excludes the natural property of miRNA to
interact selectively with mRNA of target gene. The
MirTarget program identifies the positions of BSs
on mRNA, beginning from the first nucleotide of
mRNA’s 5’UTR. The MirTarget program finds hy-
drogen bonds between adenine (A) and uracil (U),
guanine (G) and cytosine (C), G and U, A and C.
The distances between A and C are equal to those
between G and C, A and U, G and U and equal
to 1.02 nanometer [10]. The numbers of hydrogen
bonds in G-C, A-U, G-U and A-C interactions are
found to be 3, 2, 1 and 1, respectively. MirTarget
program does not work directly with miRBase and
NCBI databases. The search for target genes from
17,494 genes in a special format from NCBI for the
known miRNAs from miRBase will be available
on request at mirtarget8@gmail.com. The miRNA
binding sites for mRNA are taken with a AG/AGm
ratio of more than 85%.

Results and discussion

To identify miRNAs and their targets genes of
MYB transcription factor family, we searched for
binding sites of 1025 miRNAs of B.taurus (bta-
miRNA) in mRNA of 23 MYB family genes, 690
miRNAs of E.caballus (eca-miRNA) in mRNAs of
25 genes, 153 miRNAs of O.aries (oar-miRNA) in
mRNAs of 24 genes.

The list of genes of the MYB transcription fac-
tor family of three animal species is given in Table
1. Nineteen TF genes were in each of the three ani-
mals. Seven other TF genes were in E. caballus, five
other TF genes were in O. aries, four other genes
were in B. taurus. The SNAPC4 gene was found only
in E.caballus. The genomes of B.taurus, E.caballus,
O.aries are fully sequenced, but not all genes are an-
notated and, perhaps, therefore, TF orthologs have
not been identified in some animals. Apparently, the
same reason is due to the difference in the number of
miRNAs in these animal species.

It was revealed that only 13 bta-miRNAs had
binding sites in mRNA of B. taurus TF genes with
AG/AGm value more than 87% (Table 2). The
mRNA of DNAJC2, MYB, MIER2, MYBLI and
MYBL?2 genes had only one binding site for different
miRNAs. The NCORI mRNA had binding sites for
three miRNAs which are located through few hun-
dred nucleotides in the CDS.
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Table 1 — The list of genes of B. taurus, E. caballus, O. aries

MYB family transcription factors

Ne B. taurus E. caballus O. aries
1 CDC5L CDCS5L CDC5L
2 DMTF1 DMTF1 DMTFI
3 - DNAJCI DNAJCI
4 DNAJC2 DNAJC2 -

5 MIERI MIERI MIERI
6 MIER?2 - MIER?2
7 MIER3 MIER3 MIER3
8 MYB MYB MYB

9 MYBLI MYBLI MYBLI

10 MYBL2 MYBL2 MYBL?2
11 MYSM1 MYSM1 MYSM1

12 NCORI NCORI NCORI

13 - NCOR2 NCOR?2

14 RCORI RCORI RCORI

15 RCOR2 RCOR2 RCOR2

16 RCOR3 RCOR3 RCOR3

17 SMARCAI SMARCAI SMARCAI

18 SMARCAS5 SMARCAS SMARCAS5

19 - SMARCCI1 SMARCCI

20 SMARCC2 SMARCC?2 SMARCC2

21 - SNAPC4 -

22 TADA24 TADA2A4 TADA24

23 TERFI TERF1 TERFI

24 TERF?2 TERF? TERF2

25 TTF1 TTF1 TTF1

26 TERBI - TERBI

27 7773 7773 -

Characteristics of the binding of bta-miRNAs to mRNA

genes of transcription factors of the MYB family Bos Taurus
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The RCORI gene was targeted by five miRNAs
that had 14 binding sites. The miR-2885, miR-11976
and miR-11975 binding sites were located with the
overlapping of nucleotide sequences in mRNA clus-
ter from 147 nt to 168 nt. These miRNAs had five
binding sites in the second cluster from 177 nt to
216 nt. The third cluster of binding sites of miR-
2305, miR-11976 and miR-11975 is localized from
222 nt to 256 nt. The advantage of cluster organi-
zation of binding sites is compactization of binding
sites. The first cluster with a length of 22 nt is 2.7
times smaller than the total length of binding sites
of 60 nt. The second cluster, 40 nt long, is 2.5 times
less than the length of all binding sites of 100 nt. The
third cluster, 35 nt long, is 2.9 times smaller than the
sum of the lengths of binding sites of 103 nt. Since
it is problematic to support miRNA binding sites
in CDS that are not involved in the coding of func-
tionally important amino acids, compaction of these
sites is obviously necessary. Figure 1 shows a por-
tion of a protein containing a polypeptide encoded
by the nucleotides of three clusters which is located
between conserved oligopeptides GKRRGRNNA
and SAAAAPNNG of RCORI1 protein.

A region of three clusters with a length of about
100 nt can at the same time binds no more than three
miRNAs as part of a RISC complex. That is, be-
tween miRNAs, there is competition for binding to
mRNA. There is a greater probability of binding
miRNA to mRNA, for which the value of free ener-
gy of interaction is greater and the miRNA concen-
tration is higher. These two factors will determine
which miRNA will more suppress the expression of
RCOR] gene. For example, miR-11976 and miR-
11975 were associated with mRNA of gene with
AG values -129 kJ/mole and -123 kJ/mole, which
are 97% of the maximum AG value.
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- c

e a1 e b e et

Figure 1 — Logo plot of amino acid variability in the region of RCOR1 protein containing a polypeptide encoded
by binding sites of three clusters mRNA RCORI1 gene of B. taurus, E. caballus, O. aries and H. sapiens
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Each of RCOR2, RCOR3, SMARCC?2 and ZZZ3
genes was the target of one miRNA. A common
feature of miRNA associations and target genes is
the localization of binding sites predominantly in
CDS. Only three sites are located in 5’UTR, one in

3’UTR. The binding of miRNA in 5’UTR has an
important biological value, as it allows miRNA to
stop protein synthesis earlier and not to waste en-

ergy on the synthesis of abortive protein in the case
of miRNA binding in 3’UTR.

Table 2 — Characteristics of bta-miRNA binding to mRNA genes of B.faurus MYB family transcription factors

Gene bta-miRNA Start of site, nt Ofl.{reng;{(;\? A AS(’)IIZ v AG;? G, Length, nt
bta-DNAJC2 bta-miR-2322-5p 29 5’UTR -104 87 23
bta-MYB bta-miR-6528 14 5’UTR -100 90 20
bta-MIER?2 bta-miR-12035 28 CDS -110 88 23
bta-MYBL1 bta-miR-582 469 CDS -100 87 23
bta-MYBL2 bta-miR-3154 2087 CDS -104 89 21
bta-miR-3154 2852 CDS -104 89 21
bta-NCOR1 bta-miR-31 5033 CDS -102 91 21
bta-miR-2381 5778 CDS -104 89 21
bta-miR-2885 147 CDS -113 95 19
bta-miR-11976 147 CDS -125 94 21
bta-miR-11975 148 CDS -119 93 20
bta-RCORI bta-miR-2885 177 CDS -113 95 19
bta-miR-11976 177 CDS -129 97 21
bta-miR-11975 178 CDS -123 97 20
bta-miR-11976 195 CDS -123 92 21
bta-miR-11975 196 CDS -117 92 20
bta-miR-11976 222 CDS -121 90 21
bta-miR-11975 223-247 CDS -115 90 20
bta-miR-2305 227 CDS -110 90 20
bta-miR-11976 228 CDS -121 90 21
bta-miR-11976 246 CDS -123 92 21
bta-miR-1949 2881 3’UTR -104 87 23
bta-RCOR2 bta-miR-877 1328 CDS -102 91 20
bta-RCOR3 bta-miR-6528 102 5’UTR -100 90 20
bta-SMARCC?2 bta-miR-2330-5p 3363 CDS -117 90 23
bta-Z773 bta-miR-1284 651 CDS -106 89 22

The mRNA of DNAJC2, MYB, MIER2, MYBLI,
MYBL2, RCOR2, RCOR3, SMARCC2 and ZZZ3
genes have each binding sites for one miRNA with
AG/AGm from 87% to 91.

DNAJC- focused on the relation of function
to cell apoptosis and the cell cycle in cancers
[11]. MYB, MYBLI, MYBL2- the genes encodes a
transcription factor that regulates cell proliferation,
differentiation, and apoptosis [12]. MIERI- gene
was identified as fibroblast growth factor and that

has been implicated as a tumour suppressor in breast
cancer [13,14], predicted to be nuclear proteins
[15,16]. RCOR2 — RCOR3 are the transcriptional co-
repressors [17,18].

miR-2381, miR-31 and miR-3154 effect mRNA
of NCORI gene in CDS. The AG/AGm value for
these miRNAs change from 89% to 90%. The larg-
est number of miRNA binding sites is found in
mRNA of RCORI gene: miR-2885, miR-11976,
miR-11975, miR-2305 and miR-1949, binding sites
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of all of them are located in the protein-coding re-
gion, except miR-1949.

In these work the AG/AGm value for miRNAs
change in the range from 90% to 97%, which indi-
cates the strong influence of individual miRNAs on
the expression of MYB genes.

Some mRNAs have several miRNA binding
sites. miR-6528 has paired mRNA binding sites for
MYB and RCOR3 genes in 5’UTR. miR-3154 binds
to mRNA of MYBL2 and NCORI genes in CDS.

The degree of miRNA interaction with mRNA
is determined by the size of free energy (AG) of
their binding. According to this indicator, several
miRNAs can be identified. Schemes are shown
in Figure 1. The largest AG value -129 kJ/mole is
shown for miR-11976 binding with RCORI mRNA,
which is 97% of the maximum free binding energy
of these miRNAs. miR-2330-5p binds to mRNA of

SMARCC?2 gene with AG equal to -117 kJ/mole,
which is 90% of maximum free binding energy,
which indicates strong binding of these miRNAs
and more efficient suppression of RCORI1 and
SMARCC?2 proteins synthesis.

Characteristics of eca-miRNAs binding to mRNA
genes of E. caballus MYB family transcription
factors

For E.caballus, we established binding sites
for 15 miRNAs with mRNA of ten MYB family
genes. The results of these studies are shown in ta-
ble 3. mRNA of MIERI, MYBL2, RCOR2, RCORS3,
SMARCAS, SMARCC?2 and TERF?2 genes bind each
with one miRNA. The value of AG/AGm for bind-
ing varies from 88% to 93%. Different miRNAs act
on mRNA of NCOR2 gene: miR-8989, miR-9159,
miR-8948 and miR-9097 with a AG/AGm value
from 87% to 90%

Picture 1 — Schemes of miRNA interaction with mRNA genes
of MYB family B.taurus, E.caballus, O.aries transcription factors

TERF?2- is observed in a variety of human can-
cers, suggesting that TERF?2 plays a key role in tu-
mor initiation and development [19, 20].

The largest number of binding sites has mRNA
of NCOR?2 gene in CDS. On each of the mRNA of
SMARCC] and TTF] genes act two miRNAs. The
value of AG/AGm varies from 88% to 90%. The
largest AG value is determined at miR-8948 inter-
action on mRNA of NCOR2 gene, equal to -121
kJ/mole, which is 89% of the maximum free bind-
ing energy of these miRNAs. Interaction schemes
of mRNA gene eca-NCOR2 with miRNAs: eca-
miR-8948 and eca-miR-9097 are shown in figure 1.
89% and 87% of the nucleotides of these miRNAs
bind by hydrogen bonds to mRNA of respective tar-
get genes. Of the 15 miRNAs, 14 miRNAs are local-
ized in the CDS and only miR-328 is located in the
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5’UTR. This show a stable dependence of the ex-
pression of corresponding genes on miRNA, since
CDS and 5°’UTR are more conservative compared
to 3’°UTR.

Characteristics of binding of oar-miRNA to
mRNA genes of O. aries MYB family transcription
factors

For O. aries, we established ten miRNA binding
sites in mRNA of eight MYB family genes. The
results of these studies are shown in table 4. The
mRNAs of CDC5L, MIERI, MYSMI, RCORI,
RCOR2, RCOR3 and SMARCAI genes bind each
with one miRNA with a AG/AGm ratio from 86%
to 89%. CDCS5L gene was shown to be a candidate
oncogene in osteosarcoma and cervical tumors [21,
22]. The expression of MYSM1, SMARCAI genes
may serve as a cancer marker [23-25].
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Table 3 — Characteristics of binding of miRNAs to mRNA genes of E. caballus MYB family transcription factors

Gene bta-miRNA Start of site, nt R;glg\? Ao f AG, kJ/mole AG/AGm % Length, nt
eca-MIER] eca-miR-30e 328 CDS -102 91 22
eca-MYBL?2 eca-miR-9036 1228 CDS -106 88 22

eca-miR-8989 1574 CDS -100 90 19
cca-NCOR2 eca-miR-9159 1667 CDS -100 89 22
eca-miR-8948 5047 CDS -121 89 24
eca-miR-9097 7519 CDS -119 87 24
eca-RCOR?2 eca-miR-139-3p 1440 CDS -117 93 22
eca-RCOR3 eca-miR-9159 930 CDS -100 89 22
eca-SMARCAS eca-miR-7667 313 CDS -113 88 23
cca-SMARCCI eca—m%R—328 79 5’UTR -110 88 22
eca-miR-539 2698 CDS -100 89 22
eca-SMARCC2 eca-miR-345-3p 3732 CDS -108 88 22
eca-TERF?2 eca-miR-197 277 CDS -106 88 22
eca-TTF1 eca-miR-129a-5p 2208 CDS -102 89 21
eca-TTF1 eca-miR-129b-5p 2208 CDS -102 89 21
Table 4 — Characteristics of oar-miRNAs binding to mRNA O. aries MYB family genes of transcription factors
Gene miRNA Start of site, nt | ReEOMOT 1 AG Y pimole | AG/AGM, % | Length, nt
mRNA
oar-CDCS5L oar-miR-376b-3p 4145 3’UTR -104 86 21
oar-MIER1 oar-miR-412-5p 1521 CDS -100 86 20
oar-MYSM1 oar-miR-26b 6109 3’UTR -98 86 21
oar-miR-3956-5p 1036 5’UTR -108 88 23
oar-NCOR2 oar- miR-125b 2212 5’UTR -96 86 21
oar-miR-200b 15582 CDS -93 86 21
oar-RCOR1 oar-miR-539-3p 4108 3’UTR 91 87 23
oar-RCOR2 oar-miR-323a-5p 141 5’UTR 91 87 21
oar-RCOR3 oar-miR-487a-3p 3329 5’UTR -100 89 22
oar-SMARCAI oar-miR-544-5p 1223 CDS 91 88 21

miR-125b, miR-200b and miR-3956-5p bind
with mRNA of NCOR2 gene. The largest AG
value is determined for miR-376b-3p binding in
mRNA of CDC5L gene, equal to -104 kJ/mole.
miR-412-5p binds to mRNA of MIERI gene with
AG value -100 kJ/mole, which is 86% of the
maximum free binding energy. The interaction of
these two associations of miRNAs and mRNAs
are shown in figure 1. In 5’UTR, miR-125b, miR-
323a-5p and miR-487a-3p bind with AG/AGm
from 86% to 87%. In CDS, miR-412-5p, miR-
200b, miR-323a-5p and miR-487a-3p bind with
AG/AGm from 86% to 89%. In 3’UTR, miR-26b,

miR-376b-3p and miR-539-3p bind with AG/
AGm from 86% to 88%.

Conclusion

The results indicate that mRNA of B. taurus, E.
caballus, O. aries MYB family genes can bind with
miRNA to varying degrees. The largest number of
miRNA binding sites was found in the mRNA of B.
taurus RCORI gene. The mRNA of this gene has
three clusters of miRNA binding sites, which is a
fundamentally new property of miRNAs in animal
organisms.
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AAMATbI OBABbICbI TYUEAEPIHAE CSN3 TEHIHIH,
TAPAAY XMUIAITI

Anaatna. Tyite WapyalblAbIFbl €AIMI3AEr TaFam >KaHe XKEHIA OHepKacinTi CYT, >XYH, Tepi >eHe
T.6. 6HIMAEPMEH KAMTamachi3 eTeTiH ayblALIAPYyaLibIAbIFbIHbIH 3KOHOMMKAAbIK, TYPFbIAQH MaHbI3AbI
canacbl 6OAbIN TabblAaAbl. Ocipece, TyMe CyTiHEH aAbiHaTbiH Wy6aT ©3iHiH epekile ASMi MeH eMAiK
KacueTTepiHiH apKacbiHAA HAPbIKTa XKOFapbl cypaHbicka ne. OcbiFaH 6aiAaHbICTbI TYHE LWapyallblAbIFbIH
CYTTi 6afFbITTa XKYPri3yAi TMIMAI €Ty MakcaTbIHAQ CEAEKLMSIABIK, XKYMbICTAp XKYPrisy eTe MaHbI3Abl. Tyiie
CYTiHIH KypamblHa KipeTiH Ka3eMHAEPAIH >KaAMbl MeALLIEpi CYyT GeAOrbiHbIH opTalla LamameH 75 %
KYbIFbIH Kypanabl. bya kasemHaep CSN1S1, CSN1S2, CSN2 >xeHe CSN3 reHaepiMeH KOATaAaTbiH
TepT (hpakumasaH Kypasasbl: aabda S1, aabdha S2, 6era xoHe Karnmna-kasemH. ATaaFaH FeHAEPAIH
reHeTUKAAbIK, 8PTYPAIAITI CYTTiH CaHAbBIK, )XOHEe TEXHOAOTMSAbIK, KACMETTEPIH aHbIKTanAbl. byA reHaep
GOMbIHILIA TOMO3MIOTaAbl >KaHyapAapAbl CypbINTay >KeHe KeAeci perte kebGenTy CyTTiH camablk,
KACUEeTTePiH, COHbIH, iliHAE, MaMAbIAbIFbI MEH KYHAPABIAbIFbIH apTTbIPy MaKCaTblHAQ XYPri3iAeAi.
ATaAFaH reHAEepAi 3epTTeyAiH aca TMIMAIT api KOAXKETIMAI aaicTepiHiH, 6ipi — PCR-RFLP aaici.

Bya 3epTTey >KyMmbICbiHAQ AAMATbl OOAbICbIHA KapacTbl wWapya KO>KaAbIKTapbIHAAFbI eKiepKeLuTi
Tyneaepaid (Camelus bactrianus) GipHewe nonyAsuMsAapbiHAQ CYTTIH CamnaAblk, KacMeTTepiHiH
KaAbInTacyblHa KatbicaTbiH CSN3 reHiHiH noAMMopduami 3epTTeaai. 3epTTeyAeri 53 TyiMeHiH apacbiHAA
«ManAaAbl» aareAb UMTO3MHHIH (C) >kuiairi 0,39 kypaabl. CoHbiMeH Gipre, 3epTTEAreH MOonyAUMsIAap
apacblHAQ FreHOTUNTEPAIH TapaAybl 60oiibIiHILIA XapAn-BarnHbepr Tene-TeHAIr Ae aHbiKTaAAbl (x2 = 12,1).

Ty#iH ce3aep: Tyieaep, CyTTi ®HIMAIAIK, Kanna-ka3enH, PCR-RFLP-Tanaay.
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CSN3 gene distribution frequency in camels of Almaty region

Abstract. Camel breeding is the important industry of agriculture which provides the food and light
industry with milk, wool, leather, etc. products. Especially, shubat obtained from camel milk due to its
special taste and medical properties is in great demand in the market. In this way, in order to improve the
breeding of camels in the dairy direction, it is very important to carry out selection work in this direction.
The total amount of caseins that make up camel milk is about 75% of milk protein. These caseins consist
of four fractions encoded by the genes CSN1S1, CSN1S2, CSN2 and CSN3: alpha s1, alpha s2, beta and
k-casein. Genetic polymorphism of the above-mentioned genes determines the quantitative and tech-
nological properties of milk. Propagation of homozygous animals by these genes is carried out in order
to improve the qualitative properties of milk, namely fat content and nutrition. The most beneficial and
affordable method for studying these genes is the PCR-RFLP method.

In this work, there was studied the polymorphism of the CSN3 gene, which is involved in the for-
mation of qualitative traits of milk in several two-humped camel (Camelus bactrianus) populations that
are bred in farms of the Almaty region. Among the 53 camels selected for study, the «useful» cytosine
frequency is 0.39. As well, among the studied populations, Hardy-Weinberg equlibrium was determined
by the distribution of genotypes (x2 = 12.1).

Key words: camels, dairy productivity, kappa casein, PCR-RFLP analysis.

34 © 2019 Al-Farabi Kazakh National University


https://doi.org/10.26577/eb-2018-3-1336
https://orcid.org/0000-0003-4949-0736
https://orcid.org/0000-0003-1136-833X
https://orcid.org/0000-0002-7176-7717
https://orcid.org/0000-0002-5946-0103
https://orcid.org/0000-0003-4070-2907
https://orcid.org/0000-0003-2871-1552
https://orcid.org/0000-0002-2232-0481
https://orcid.org/0000-0002-5321-1157
mailto:makpal_30.01@mail.ru
mailto:makpal_30.01@mail.ru

M.JI. AMaHaBIKOBA JKOHE T.0.

2M.A. AMaHAbIkoBa, 2K K. Aocbibaes, 'A.M. baibarbicos, 'MU.A. Autyc,
"™.K. Mkaacos, ?A.C. MycaeBa, '?b.0O. bekmaHos, *H. CaitTo
TKa3axCKmi HaUMOHAAbHbIN yHUBEPCUTET uMeHn aab-MDapabu, KasaxcraH, r. Aamarsl, e-mail: makpal_30.01@mail.ru

2MHCTUTYT 06Len reHetrkn n uutoaormns HK MOH PK, KasaxcraH, r. AAmarsl
30TAEA NMONYASIUMOHHOM reHeTUKM, HaluMoHaAbHbBIA MHCTUTYT reHeTuku, Snoxus, r. Mucuma

YacroTta pacnpeaeaenusi reHa CSN3 y Bep6A0oAOB AAMaTHMHCKON 06AacTH

AHHoTaums. BepOAIOAOBOACTBO SIBASIETCS BAXKHOW OTPACAbIO CEAbCKOrO XO0391CTBa, KOTopas
obecrneyurBaeT MULLEBYIO U AETKYIO MPOMBILAEHHOCTb MOAOKOM, LIEPCTbIO, KOXKOM U T.M. NMPOAYKUMEN.
OcobeHHo, wy6aT, NoAyyaemblii U3 BepOAIOKEro MoAOKa BAaroaapst CBoemy OCOGEHHOMY BKYCYy M
AeuebHbIM CBOMCTBAM, MMeET GOAbLLION CNPOC Ha PbiHKE. B CBSI3U C 3TUM, C LIEABIO YCOBEPLLIEHCTBOBAHMS
pa3BeAeHus BEPOAIOAOB B MOAOYHOM HarNpaBAEHWUU OYeHb BAXKHO NMPOBOAUTb CEAEKLIMOHHbIE PaboThbl.
O6liee KOAMUECTBO Ka3eMHOB, BXOASLIMX B COCTaB BEPOAIOXKEro MOAOKA, COCTABASIET OKOAO 75 %
MOAOYHOr0 6eAKa. ITU Ka3emHbl COCTOST U3 YeTbIpex (PpakLmMi, KoAnpyembix reHammn CSN1S1, CSN1S2,
CSN2 1 CSN3: anbdha s1, aabda s2, 6eTa 1 karnna-kasenH. [ eHeTMUYeCKMii NOAMMOPMN3M BbilLIEHA3BaHbIX
reHOB OMPEeAEAsIOT KOAMYECTBEHHble UM TEXHOAOTMYECKMe CBOWMCTBA MOAOKa. Pa3MHoxxeHuwe
FOMO3MIOTHbIX XXMBOTHBIX MO 3TMM FeHam MPOBOAMTCS C LIEABIO YAYULLEHWSI KauyeCTBEHHbIX CBOWCTB
MOAOKA, @ UMEHHO >KMPHOCTb 1 NMNTATEAbHOCTb. CaMblit BbIFOAHDBIA U AOCTYIMHbIA METOA U3YUEHUS TUX
reHoB metoa PCR-RFLP.

B atoit pabote 6biA M3yuyeH noAmmopduam reHa CSN3, KOTOpbI y4yacTByeT B CTAHOBAEHWM
KAueCTBEeHHbIX MPM3HAKOB MOAOKA B HECKOAbKMX MOMyASumax ABYropbbix sepbaiosos (Camelus bac-
trianus), KOTOpbIE PAa3BOASTCS B XO391MCTBaX AAMaTMHCKOM o6AacTu. Cpean 53 BepbAIOAOB, OTOOPAHbIX
AAS M3YYeHMd, YacToTa «MOAE3HOro» aAAeAst LUMTo3uHa cocTtaBageT 0,39. Takxke, cpeAr M3YyUeHHbIX
nonyAsumin  6bIA0  OrpeaeAeHo  paBHoBecue Xapau-BaiiHGepra no pacrnpeaeAeHuio reHoTWNoB
(2 = 12,1).

KAroueBblie cAoBa: BepOAIOABI, MOAOUHAS MPOAYKTUBHOCTb, Kanna-kasenH, PCR-RFLP aHaAms.

Kipicne

Tyite mapyambuibirsl Kazakcranaa keHe 3amaH-
HaH KeJie )KaTKaH aca KeH TapajifaH MIapyallbUIbIK
canacel Oonbin TabbuTagbl. Enimi3 e3inin Eypasus
KYPBUIBIFBIHIAFBI allaThlH TeorpadusIblK OpHBIHA
OaliTaHBICTBl TYHE WUIAPYaIIbUIIBIFBIH JIaMBITY IBIH
OpTAaJILIFBI OOJIBIN €cenTeNe i >KoHe OHBIH KONTereH
alfMaKTapbl TYHe MapyallbUIBIFBIH JKYPTi3y YIIiH
aca komaumbel [1]. Mbeicansl, Kazakctanubiy 180
MJIH. TeKTapJaH aca >XaWbUIBIMABIK KEpIIEPiHiH
80 MiH. TekTaphl Imenmi, am 36 MIH. TEeKTapbl
nresIelTTi aliMakTapaa opHamackaH. Ocbl KaWbI-
TBIMIAPIBIH Ka3ipri ke3ne Tek 43% raHa maiina-
nmausiansl [2]. backa aysummapyambiIbIK MaKcat-
Tapja maliganaHyra KapaMalThlH MyHAal eHIMCi3
KAUBUIBIMABIK JKEPIEpi TONBIK JKOHE THUIMI
naiilaiany MakcaThIH/Ia KOW >KOHE >KbUIKBI I1apya-
HIBUTBIFBIMEH  KaTap, TyHe IIapyambUIbIFbIH J1a
JIaMBITyFa OarpITTaITy KakeT. KasakcTaHars! mapya
KOXKaJTBIKTAphl HET131HEH Kelleci Tyle TYKBIMIaphIiH
ecipeni: baktpuan, Typikmen ApBanacel, Ipomenap
JkoHe ApyaHa [2]. AcbUl TYKBIMIBI TyHenepai
SMIMI3IIH OHTYCTIK oHE OaThiC aWMaKTapbIHAH
ke3nectipyre 6omaael. KazakcraHHBIH (DU3MKAIIBIK-
reorpadusIIBIK KeIOETiH eCKepe OTBIPHIN, Tyile
[IapyalblIBIFBIHBIH, HETI31HEH, OaKTpuaHmapra
OaFpITTaJFAHIBIFBl aHFAPBUIAABL. AN ApoMenapiap
MEH OJapAblH apaiblKk THOpPHATEpI aca Kol

TapanMarad. [Ipomenapmap MeH OakTpuaHjapiaH
IbIHFaH OipiHINI yprak THOpUA «Hap» JereH
atayra ue 6omapl. OnapaplH OarajbIFbl OTE HKOFaPHI.
MocerneH, HapIapAbIH ipifiri, pU3HKaIbIK KYLIiHIH
MOJIOOJTYBI, €TTi )KOHE CYTTi OHIMAUTITHIH JIe dKOFaphI
0OJyBl OJapABl KOFaphlla aTalFaH OakTpHaHIap
MEH JpoMelapiapFa KaparaHja IIapyambUIbIK
yuriH Trimai eteni [3]. OckiFad OalIaHbICTHI COHFBI
KBUTIAPH! OYJT THOPUATEP ] TeHETUKAIIBIK TYPFBIIAH
3epTTEYre JereH KhI3bIFYIIBUIBIK apTy/1a.
AybUIIIApyalibUIbIK, KaHyaplapblH TeHETHKa-
JIBIK aCBUTAHABIPY €H aJIIMeH (DeHOTHITI )KaFbIHAH
JKAKChl CUTATTAJAThIH Maj CaHBIH CEJICKIIUSIIBIK
Typae keOeiityre HerizmenreH. Kasipri TaHmarsl
TyHenepain opTypii OarpITTaFsl OHIMIUIITI — MBIH-
JaraH Keurgap OoMbI Kyieni Typae >KyprisiuireH
JKaCaH[Ibl CYPHITITAYIIH HOTIOKEC] [4]. COHBIKTaH,
TCHOMHKA JoyipiHIe (QEHOTHNTEp ©3 MAaHBI3BIH
Qi i JKOWFAH JKOK JKOHE T'€HETHUKAJBIK 3EPTTCY
JKYMBICTapbIHA Taiilajady YIIiH HAKTHl aHBIKTAJ-
raH (eHoTHUNTEPMiH OOIYBI MIHIACTTI Iapa OOJBIT
ecenreneni [5]. Man ecipyae MoJeKynaibl-reHe-
TUKAJIBIK 9IICTEeP/i JOCTYPIIi 9IiCTepMEH YiecTipe
KOJIIaHy KeJeci peTTeri CyphInTay MpOIeciHiH
Y3aKTBIFBIH QIIJICKaiiia KbICKapTanubl. Ty#enepiy
ayBUIIIAPYyaIIbUTBIFBIHIAFEl MYMKIHIIKTEPIH TOJBI-
FBIMEH TaiJlaiaHy YVIIiH OJIAPJbIH TI'CHETUKAJIBIK
OPTYPJIIUIITiH CaKTai OTHIPHII, TEHETHKAIIBIK OHTAH-
JaHIBIPYIaH 6TKi3y KaxeT [6]. MbIicansl, Tylenepain
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arpapJiblK IIapyamibUIBIKKa ajibll KeJeTiH YieciH
apTTBIPy MaKCaTbIHAA ©CIMTAJABUIBIFBI JKOHE €T
carnachl OOMBIHINA KOFaphl TCHOTHIITEPAl TaHJAIl
alry KaxkeT KoHe T.0.

Ty#enepai MoJieKyIabIK-TeHETHKAIBIK 3EPTTCY
OipHeriie OarbIT OOWBIHIIA JKY3€re achIpbLIajibl.
Huiguang Wu >xoHe OHBIH opinTecTepi OipepKemTi
OakTpmaHmap, CKIOPKEITI TyHenep *KoHe ayibliaka
TYHenepiHe TOIBIKIeHOMIBIK CEKBEHUPJIEY KYPri3il
oNapAblH  AEMOrpadusUIbIK TapUXbIH aHBIKTAY
MakcaThIHIA 3epTTeyiep Kyprizmai [7].

CanpicThIpMalbl TEHOMIIBIK aHaIH3 KOMETIMEH
TYHENepIiH Cy oHE Mail aJMacybIHbIH E€peKIIe-
JMIKTEpiH Koca ajfaHAa IIedre aJanTainus, bIc-
TBIK TEMIIEpaTypara, KYpFaKIIbUIIBIKKA, KapKbIH-
IObl  YIBTPaKyJIriH  CoyliesiepiMeH  CoyJieNeHy
CUSIKTBI CTPECCTIK peaKnusIapra Te3IMILTIriMeH
OalTaHBICTBI epeKIIeNiKTepaiH ce0ebiH aHbIKTayFa
Oonaznpl. bakTpuaHOblK Ty#enepAiH TPaHCKPHII-
TOMJIBIK aHAJIM31 KOCBIMIIIA OCMOPETTENY, OCMOKOP-
FaHBILI JKOHE KaHIa TIIOKO3a MOJIIEPiHiH KOFaphl
0oTybIHa OalTaHBICTHI Cy )KHHAKTAY MEXaHU3MEPiH
aHBIKTayFa MYMKIHIIK Oepeni. boymkam OolibiHIIa,
OyJ1 PU3MOIOTHUSIIBIK MEXaHU3MIEP OYHPEKTiH 1o
JATaHBIH JKaFmaiaapblHa DBOJIOMFSUIBIK  OeHiM-
JICNTyIHIH HOTHXKeCI OoJbIl TaObUTa[bl. ATaliFaH
3epTTey JKYMBICHI TYHENepIiH KypFrak Imenire
OeifiMaeny OapbICHIHIAFa DBOJIOIIACHH TYCIHyTE
MYMKIiHAIK Oepeni [7].

C. Hapyus >xoHe OHBIH opinTecTepi Oipkartap
TYHenep MNOMyJALMSUIAPbIHBIH  MHUTOXOHIPHUSIIBIK
JHK anamm3 oxyprizmi. 3epTrey KYMBICBIHIA
OipkaTap 3aMaHayu TyHesep NOMyJALsIapbIMEeH
katap, GenBank xanplkapaiablK HYKICOTHATED
CHKBEHCIHIH KOpbIHaH anbiHFaH ConTycTik AMepu-
KaJla Tapabln, Ka3ipri keszae xoiburan Camelops
tyiienepinen 37 ynri mutoxoHApWAIHK JIHK
CHKBEHCI 3epTTeyre allbIHABl. ATalfaH CHKBEHC-
TEp apKbUIbl (PUIOTCHETHKAJBIK aframl KypacThl-
PBUIBIN, TYBICTBIK JICHI'CHiH aHBIKTAyFa JKOHE
neMorpadusIIBbIK ©3repicTepiH OpbIH anyblHa Oaii-
nasbicTl Camelidae TybICTaCBIHBIH 3BOJIOLMACHIH
TYCIHIIpyTe MYMKIHAIK TyAB! [§].

Peceii ranpiMaapel TyienepaiH ceri3 MHUKpO-
caTeJuMTTiK  JoKycbiHa  (YWLL44, YWLLOS,
YWLL38, LCA66, LCAIY9, LCA37, CMSIe,
VOLP10) OipyakbITThl aHalH3 >XYpri3yre MyM-
KiHIIK OepeTiH TecT-)KyHeHi acam IIBIFapiabl.
Aranran skymbicta Camelus Dbactrianus TypiH
MBICANIFa ajla OTBHIPBIN, JKACAIFaH TECT-XKYHEHiH
aKMapaTThUIBIFBl KepceTinreH. 3eprreyre 32 Oac
Tylie ajbIHIbL. AHBIKTANFaH ajuIeNbIACPAiH CaHbI
LCA37 nokyceiHaa ymeyneH YWLL0OS nokyceiHaa
OH TOPTKE JIeHiH aybITKBIIBL. bip ToKyCcKa ITakkaHa
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aJJIeNbaACPiH opTama canbl 6,75 + 1,24 kypaca,
THIMII ajutenbaepain canel 3,52 + 0,97 kepcerTi.
Y11 MUKpOCATEIUTUTTI MapKep/e TeTepO3UroTaIbIK
TCHOTHUITEP/IH JKETICIeYIITiri aHbIKTaabl. OChI-
naitma, YWLL44 xone LCA37 nokycrapblHAa OX
cotikeciame 21,2 xome 22,1 % xypaca, YWLL0OS
sokychkiHma 50,9 % xepcerTi, OV aTalbIKTapablH
LIEKTEYJIl CAaHBIHBIH Maii1aJaHF aHIbIFbIH KOpPCETe .
Ochinaiita, TyHenepaiH MHUKPOCATEIUITUTTEP]l HETi-
3iHJ€ JKAcCaJbIHBIN WIBIFAPBUIFAaH TECT KYHEHIH
aKMapaTThUIBIFBl JKOFAphl XKoHE OyIl Kyie Tyiie-
Jiepre  MOMYJIFSUTBIK-TEHETUKANBIK ~ JIeHTrene
3epTTey KYPri3y YIIiH naifaiaHnyra THIMIT OOJIBII
ecenreneni [9].

Tyiienep cyT eHaipiciHaeri MaHbI3bI OOMBIHIIIA
aybUILIAPYallbUIBIK ~ JKaHyapiapblHBIH  iHIHJE
ipi Kapa mai, OyWBOJ, €IIKi JKOHE KOimaH KeiiH
OcciHII OpBIHABI HWeNeHeal. Auaia oJapIbIH
CYTTi OHIMAUIITIHIH KOPEK carachblHa KapaMacTaH
KOFapbl OONyBl TyHenepai TaOWFHM >Karmaiiapsl
KOJaliChI3 aiiMaKkTapia ecipy YIIiH eTe THIMII
aybUIIIAPYalbLUIBIK KaHyaphl PETIHJC KapacThIpyFa
MYMKiHAIK Oepemi. CyTTi OarbITTa ecipijeTin
Ty#enepre, HET131HEeH, eKiOPKEITi Tyienep KaTabl.
2010 >kpuTFBI MAITIMET OOWBIHINA 5,25 MITH. Ty#enep
2,12 muH ToHHA YT eHmipreH. Tyiie cyTiHIH Kypa-
MBIHAA Mainap, OeloKTap MeH KeMipCyapIIbiH
MoJ OonyblHa OalmaHBICTHI OJaH mIyOaT eHiMi
(TypkmeHusima — daiia), COHBIMEH KaTap, Mait
MeEH IpIMIMKTepAIH OipKarap TypJyepi »oHe cy30e
naipiHaanags: [10].

Tyiie cyTi WHCYNIHMHTE KOHE WHCYIUHTHIITEC
Oenokrapra Oaii Oomanpl. COHBIMEH Kartap, Tyie
CYTiHAEr1 HHCYJIMH 0acKa skaHyapiapAblH CYTiHIET1
WHCYJMHTe KaparaH/la MHIEIaTapMeH KalTaFaH,
COHJIBIKTaH OJl aCKOPBITY >KOJIBIH/AA TPOTEOJIH3Te
yIIbIlpaMaii 3 KacHeTTepiH cakTan Kamaisl. Tyiie
CYTIHIH KypaMbIHIa KONTEN Ke3IECETiH IAKTO(heprH
MEH UMMYHOIIOOYTUH O€TIOKTapbl aHTUMHUKPOOTHIK,
AHTHOKCUIAHTTHIK KacHeTTepiMEH KaTap, KaObIHY
IporiecTepiMeH xkoHe KehOip Bupycrapmen (AKMB
kKoHE T.0.), CaHBIPAYKYIAKTaPMEH, KOITEreH ICiK
aypyJlapelMEH KYypecyle >KOorapbl acepre ue [2].
KypambiHia KaHbIKIaraH Mail KbIIIKbUIIAPBIHBIH
Kell MeJepe Ooybl Tyie CYTiHIH TOJBIKKAHbI
TaraMJIblK  KYHApPJBUIBIFBIH — aHbIKTaWael  [11].
OpTYpai onebuer Ke3zepiHe coiikec, Tyle CYTIHIH
Kypambigaarel C BUTaMHUHIHIH MeJiepi ipi Kapa
CYTiMeH canbpICThIipFrania 2-meH 10 ecere peifin
xorapsl [12].

Tyiie cyTi Tek Kasakcran aymarbiHa FaHa eMec,
KpITail cusgKTHI KepIm enaepae Je >KOFaphl cypa-
HbIcka re. COHIBIKTaH COHFBI KBULAAPHI eiMi3zie
Ty#ie CYTIH KYpPFaK YHTaK TYpiHIE SKCHOPTKa



M.JI. AMaHaBIKOBA JKOHE T.0.

HIBIFApy KOCHapJIiaHBII OTHIp. Bynm eHimre nereH
CYPaHBICTBIH apTYBIH €CKEepPE OTHIPHII, TYHe CYTiHIH
(bU3NKa-XUMHUSUTBIK  KYpaMbIH YHeMi Oakpuiayna
yCTayMeH Karap, OHBI JKakcapary OOWBIHIIA
KYMBICTAp KYPri3y KaKeT.

Cyr OenoKTapbl J>KOHE oJap[bl KOATAHTHIH
TeHJep KYWiC KaWbIpaThIH XaHyapiapja KeHiHeH
3epTTENTEH, anaiiaa OyYJI aKknmapar Tyhenepe oii e
mrekteyni. Kazeunnep (als, B, as2 xoHe K) jkeke
ayrocomaisl reuepmet (CSNISI, CSN2, CSN1S2
x)oHe CSN3) xoaTanasl )KOHE TYHe, KOH JKOHE eIIKi
JKaHyapJIapbIHBIH 6 XpOMOCOMACHIH/a OpHAJIACa bl
[13]. Kazennaep »BONIONUSIIBIK 3epTTEyNep YIIiH
aKMapaTTBUIBIFBl JKOFaphl MOJIEKYJIANBIK MOJIENh
Oounbin caHanasl [ 14] ’xoHe a3 3epTTeNreH Typiepae
ONapJIblH TEHETHUKAIBIK CHUIIATTaMachlH JKacay
KOJIFa YHpPETINreH >KoHEe jkabailbl CYTKOPEKTiep
apachIHJIaFbl  (DUIOTCHETHKANBIK  OallyIaHBICTHI
aHpIKTaya TuiMai kypan 6onmak [15]. Camelus
dromedarius GipepkermTi Tyhenepiaae CSN2 xoHe
CSN3 reHaepi TONbIFBIMEH cumartairad [16, 17],
an CSNISI reni om ne 3eprremy yctinme [18].
KazenHn reni Ty#enepaiH »XakbiH TybIichl Lama
glama Ttayraitnakrapna MPHK [19] xone Oemox
nenreitinme [20] kapamran Oojca, anbpllakajiapiaa
(Vicugna pacos) xa3euH renepi a3 seprreires [21].

Herizinen ekiepkemuri Tyiesnep CyTiHEH jkaca-
JaTHIH MYOaTTHIH KYPaMBIHIA J-Ka3eWH €H XKOFaphbl
MeOJIIIepAe KEe3AeCEeTiH Oe0K OONbIN TaObLIA B!
skoHe CSN2 renimen koarananel. Tyienepae 6acka
Ka3eWH TYPJIEPIMEH CaJbICTRIpFaHaa 3-Ka3euHaepIi
3epTTeyre )ere KoHil OeniHOereH. -ka3enH CyTTiH
MUIEIUIANIAPBIHBIH, ~ KAJIBINTaCybl MEH  OJap/bl
TYpaKTaHABIPYAa MAaHBI3IBI OOJIBIT TAOBIIAbI KOHE
ONapbIH arperaysuiaHyblH aJlIbIH-aJbI, KadbIni
¢docaThiHBIH CYTTE CcaKTaldyblHa BIKIAI eTeli.
Tyitenepnae B-kazewd reHinig y3eIHABIFH 13 000 k. H.
Kypaiasl )X9HE 5 3K30H MEH H MHTPOHHAH TYPaJpbl.
Tytie cyTiHiH OenorbIHa XKYPTi3iITreH CaHIbIK TAIIAY
HOTHXKECIHE, TYWe CYTI KypamblHIA K-Ka3eHHIHIH
ipi KapaHbIH TOMOJIOTHSUIBIK Ka3eHMHIHE KaparaH/a
JnneKaiia TOMeH eKeHIr aHbIKTanasl [22]. Tyiie
CyTiHAEe MyHJali OCIIOKTHIH TINKO3WIICHYIHIH
KapKbIH/BI KYpyiHe OalIaHBICTBl K-Ka3eHHHIH Oec
TYp31i n30opMacel aHBIKTAIABI [23].

bipkarap Peceit ramemmmapst  PCR-RFLP
SMICiH Taii/laNiaHa OTBIPBIIL, OS, JKOHE [ KazeuHIep
ooiipiama Kazakctan Tyienep momynsuusiapblHa
TeHOTUNTEY JKyprizai. Hotmxkecinme, 3eprrenreH
MonyJIsinusIapaa JHK-monmmmopduzm TEK
K-Ka3€MH JIOKYCBI YIIIiH aHBIKTaJIBIIL, 08 -Ka3eHHIH/Ie
noauMopu3M OaiiKanraH KoK [24].

OcbeiFan  opaif, Oyl JKyYMBICTa  AJIMATHI
OOJIBLICHIHBIH nrapya KOJKaJIBIKTAPBIHIAF bl

exiepkemti Tydenepmin (Camelus bactrianus)
OipHemIe MOMYJAMSIAPBIHAA CYTTIH CaIltajbIK
KaCHETTEPIiHIH KaJIbIITaCybIHA dCEP €TETIH 3-Ka3euH
(CSN3) reninin nonuMophu3Mi 3epTTemi.

3epTTey MaTepuaagapbl MeH JicTepi

3epmmey mamepuandapein dcunay. 3eprreyre
AnMatbl OOJIBICBIHIAFEI TYHENEPAiH 4 MOmyJIsIus-
chlHaH 53 Tyile ipikTenim, onapiaH KaH yJTiiaepi
xuHanael. Tylenepnin nepudeprsuiblK KaHBIHBIH
YJIriiepi KypaMbIH/1a KaHHBIH YIOBIH OOJIbIPMAH ThIH
OATA 6ap BakyyMIbIK NpOOHpKaNapra >KUHAIIBI.
Kanngp! )xuHAY OpHBIHAH YATUIEpIi J1abopaTopusFa
TacbIMAJIJIay AapHAMbl CAJIKbIHAATKBII KOHTEHWHEp-
aepae (0°C-10°C) sxysere acwippuinsl. JlabGopa-
TOpHSIFA aJBIIl KENIHTeH KaH YiTuiepi Jadopa-
TopusuTbIK My3natkpimrapaa (-20°C) maiinananyra
neitin caktanasl sxoHe reHomablk JJHK Oemin amy
MaKCaThIHA TTaiAaTaHbIIIbL.

Tenomovix [IHK 6eonin any. I'enomapik JTHK
KaH yuirinepinen Oemin amy «JAHK-cop6-B»
(AmmumuCenc, Peceif) )xnHaFBIH TaiiaIaHy apKbLUTBI
OHJIpYyIIi YCBHIHFAH oficTeMe OOWBIHIIA IKy3ere
aceipbuabl. beminin ansiaran JJHK yarinepi -20°C
0OJIaTBIH MY3IATKEIIITA CaKTayFa KOWBLIABI [25].

JHK Mmonexynacwinbiy canacbii JHCoHE KOH-
yenmpayusicoln anvikmay. JHK monekynachlHbIH
camachlH JKOHE KOHIIEHTPAIMSCHIH aHBIKTAY YIIiH
JHK-doromerp (Biofotometer Plus, Eppendorf,
I'epmanmst) skoHE arapo3aiblK Trenb-3reKTpodopes
omictepi madmanmansmiael [26]. JJHK wmonexyia-
CBIHBIH CamajblK KACUETTEPIH aHBIKTAY >KOHE OHBIH
kypambinna PHK Oony-6osnmayein Tekcepy 0,8%
arapo3aliblK relib-3J1eKTPoPope3 KoMeriMeH OpOM/IbI
STHINHA OOSIFBIIIBI KATBICBIHAA KY3€Te achIPBUIIBL.
JHK wMonekynamapelHbIH aHaju3l yIBTPaKyJTiH
coyneciniH acteiHma Quantum-ST5-1100 (Vilber
Lourmat, ®paHuys) KYpbUIFBICHIHBIH KOMETIMEH
JKY3€ere achIPBUIIBL.

PCR-RFLP-ananusz. Tyvienepnin CSN3 reHi-
HiH Y3bIHABIFB 488 >x.H. OoNaTtblH (parMeHTiH
amunuKanysay Keieci mpaimMepiepai KongaHy
apkpUIbl Kyprizuiai: forward 5°-CAC AAA GAT
GAC TCT GCT ATC G-3" xone reverse 5 -GCC
CTC CAC ATA TGT CTG-3'. IITP anamm3nix
peaKnMsIIBIK JKaFaaibl keiaecigei oomaer: 95°C (4
muH), 95°C (60 cek), 60°C (45 cex), 72°C (90 cek)
xoHe Oyn apanblKk 35 muknai Kypaiasl. Ocblaan
ketiia ITTP 72°C (10 mun) asxrangsl. ITTP eximaepi
KypambIHIa OpoMabl 3Tuani Oostreimbl Oap 1.5 %
arapo3sJibl resb-aekTpodopesne Texcepini [16].

I[ITP wotwkeciHme malga OOJMFaH ©HIMICP
keneci perre 10U Alul pectpukrasza dhepMeHTIiMEH
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(AG|CT) (NEB) tyHi 60iis1 37°C Temmeparypana
OHJIENyTe KOWBUIABI. OHmenreH yirinep OpoMisl
ytuauil  Oosrbimbl Oap 3.5% araposgbl TIenb-
anekrpodopesne xkoHe SYBR Gold Nucleic Acid
Gel Stain (ThermoScientific, AKII) OOSFBIIIBI
O0ap 5% mnonuakpuIaMHUATI renb-3yiekTpodopesne
IXTBE Oy¢ep kaTbicbiHOa TanaaydaH ©TKi3iji.
Bapnbik 3epTTenreH momynspsuiapia ajuielbiaep
xuiniri MeH Xapau-BaiinOepr tene-teHmiri ()
AHBIKTAJIIBI.

3epTTey HOTHIKeIePi KIHE 0JIaPIbI TAJKbLIAY

CSN3 reHiHIH MOJEKYIAIBIK CATIATHl OOWBIHIIA
OHJa €Ki TonMUMOpP(THl caliT  aHBIKTAJFaH.
Aunramkpicel TeH Ti3OeriHiy —112 alimareiHga
opHanackaH g.975A>G TpaH3ULMACHL, SIFHU OJ
CIIKAHJAH peTTeyln aiMakKa oCepiH THri30eimi.
Exinmrici ren Ti30erinig —17 alimarbigga 00JIaThIH
2.1029T>C Ttpamzumusacer, 0yn CSN3 TeHiHHIH
1-3K30HBIHBIH AJJIBIHAFbl MTPOMOTOPJIBI aliMaKTa
opHanackaH. MyHnarel Ti30ekTe TuMHHHIH (T)
0OJTyBl TEMATOIUTTEPIIH SAPOJBIK (HaKTOPBIHBIH
(HNF-1) xochIMIlIa KOHCEHCYCTBIK Ti30eriHe
KayanThl. ByJl TpaHCKpUNIUSUTBIK (DAaKTOPIBIH Tya
OITKEH MMMYHHTETKE, TIJIFOKO3a MEH MaujiapIbIH
TachIMaJIaHyblHA KATBICATHIH/BIFBI AHBIKTAJIFaH
[27]. ConbiMeH KaTap, (QUOpUHOTEHIIK Ti30eK
reHaepiMeH Oipre TemaTONWUTTEp YIIH apHAbI
TeHJIEPIIH J¢ NPOMOTOpJbl  alMaKTapbIMCH
Oaitnanbicanel [28]. Amaiima, HNF-1 cyr 0e3in-
JIET1 DKCIPECCHACHI KOHIHAC Kapama-KauIsl Mo-
gmimerTep Oap. Dunn xoHe OipkaTap aBTOpJAp
amaMHBIH cyT Oesinme HNF-1 TpaHCKpHIITTEpiHIH
OOMAaNTHIHIBIFBIH aHBIKTAIBEI [29], a THITKAHHBIH
cyT 0e3i TreHAepiHIH SKCIPeCcCHsIChIHA apHaibI
MUKpPOUYUNTED apKbUIBI JKYPri3uireH Taijmaynap
oHna HNF-1 TpaHCKpUNITTEepiHIH 0ap eKeHIIriH
kepcerti [30]. Analiza renaTOUTTEPAIH SAPOIBIK
(bakTOopbIHBIH 0Oacka Ka3eWH TeHAEpiHIH 3JKCIpec-
CUACBHIHBIH (HNF-3) mOTEeHIHaNABsl peTTEyIIiCi
0OJIBIN TAOBLIATHIHABIFEI aHBIKTAIAEI [31]. CoHpmali-
ak, ANF-1 TpaHCKpUTITEPiHIH a/IeIbIIK BApHAHTHI
TYWEHIH [j-ka3eWH TEHIHIH peTTeayiHe acep
eTeTiHIr1 KepceTini [16].

3eprreyneri g.1029T>C Ttpanzunmsicer  Alul
SHJOHYKJI€a3aChl YIIIH PECTPUKIHUSIBIK CalT
KaJIBIITACTBIPA/IbI, COHMIBIKTAH, YITLIEPAl KbUIIaM
reqorunrtey ymiH PCR-RFLP omici TaHTAIBIT
anetapl. [ITP enimMaepin (488 x.H.) Alul pectpuk-
Taza (epMEHTI apKbUIbl OHAEY €Ki aienpai jae
aHBIKTayFa MYMKIHAIK Oepeni. Myunarsl, TT reHo-
TUIIMEH CHUIATTANAThIH YITLIEp YIIiH PECTPUKIUS
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HOTHXKecl 3 ¢dparMeHTIIeH aHBIKTaIanel, ssFHA 203
K.H., 158 x.H. xxone 127 x.H. An, CT rereposu-
TOTaNbl TEHOTHUIINIEH CHUIATTANATHIH yirinepae 158
K.H. Qparment 120 x.H. xoHe 38 K.H. TYpaThIH
exi (parmentke OemiHeni, SFHU MYHJa PECTPHUK-
nusl HOTWXKeciHne S5 ¢parmMeHT mmaiga Oomambl.
CC renorumiMed cunarTanateiH yariiep 203
K.H., 127 x.H., 120 x.H. )koHe 38 X.H. TypaThH 4
(dparmeHTTi Kypaias! [16]. 1-mi cyperre pecTpuk-
U OHIMIEPIHIH MOTHAKPIIAMHITI T€Ib-3JICKTPO-
¢dopesmeri HoTmkenepi kepcerinreH. CyperreH
opOip TEHOTHNTiI CHUNATTAHTBIH >KOJNAKTap aHBIK
kepineni (1-cyper).

ATanfaH TEHOTHUNTEPHi CEKBEHHpIIEY HOTHKe-
ciHme aMImmuuKanusuIanrad GparMedTrepain 121
OpHBIH/A OIpHYKIEOTHATI oTUMOphU3MHIH (SNP)
naiiga GonraHabFbl aHbIKTamabl (C—T). MyHnpaaii
Oipayxieotuari noxumopdmsm T anmeniHiH OCHI
opHbIHAA pecTpuKius calThiHbH (AG/CT) xolbI-
JyBbIHA aJTBII KeJIi, 9pTypai yi reHotuntepid (CC,
CT, TT) xepinyiHe sIKnman eTeTid eki amenbain (C
xoHe T) KanpInTacybiHa anbin Keiemi [32].

ArnmMaTtel  OONBICBIHAA OpHAJacKaH Imapya
KOXKaJIBIKTaphIHAA OCipUIeTiH Tyienep apachlHaH
3epTITeyre TaHAANbII aNblHFaH 4 MOMyJsALusaa
seprrenreH CSN3 reHi OOHBIHINA T€HOTHITEPAiH
OipKeNKi TapaJMaraHABIFBIH aHFapyFa Oomambl. 1-
skoHe 2-nomynsinusiapaa TT reHotumniHiy 6ackiM-
IBUTBIFBL Oaiikanca, 3-TTOmyJsIIUsia CeNEeKIHSITBIK
TYpPFBIIaH maimaner rerepo3urotansl CT reHoruti
0acBIMIBUIBIK KOpCeTTi. A, 4-nonyssiuusaa, Kepi-
ciHIIe, TYHe CYTiHiH KypaMbIHa KipeTiH B-Ka3enHHIH
camajblK KacHeTTepiH aHblKTayFa KarbicaThiH CC
FeHOTHIIHIH O0achbIM OONATBIHALIFEl AHBIKTAJIbI
(1-xecre).

1-kecte — AnMarel OONBICH TyHeNep MOMYJALUIIAPBIHAA
CSN3 reni O0HBIHIIIA TEHOTHIITEP/IIH TapalTysl XKoHE aIeIbIep
KU1

Annensaep
Iomy- AHBIKTaNIFaH TeHOTUIITED R
TSNS
CC CT TT |bapiabiFsl C T
! 1 3 4 8 0,30 | 0,70
2 1 2 6 9 0,18 | 0,82
3 2 10 8 20 037 | 0,63
4 8 3 5 16 0,44 | 0,56
bap- |5 18 | 20 53 039 | 0,61
JIBIFbI
v =12,1-pJ
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1-cyper — Exi epkemri tyitenepaeri (Camelus bactrianus) CSN3 reHi GolibiHIIA
TEeHOTUNTEP/Il aHBIKTay. M — MoJIeKyaibiK Maccacsl Oenrini mapkepiep (ThermoScientific, AKIL).
CunarramMachl MOTIHHIH, 1IIIH/IE

JKanmpl, Gapisik 3epTTenreH 53 mapabac Tylie-
nepaiH apacbiHna T ayteni 6achkIMIIBLIBIK KOPCETI,
onbiH kuimiri 0,61 xypaxmel. Ilomymsamusimap apa-
ceiaa T amten OolibiHINA aiibipManibuiblk 0,56
MmeH 0,82 apanbirblH KepceTTi. T ayeniHiH Kai-
MBI CaHBIHBIH MYHJal OachIMIBUIBIK KOPCETYi
AnMatbl oOnbicel Tyienepinae CSN3 reHi OOWBbIH-
ia «maijaneDy TEHOTUNTEP CaHBbIH — apTThIPY
MaKCaTbIHa CYPHINTAY KYMBICTApPBIH >KYPri3ydiH
KaKeTTimrig anelk eremi. C amteminiy xuimiri 0,39
MOHIH KOPCETTI oHE MOMYJISAIMsIIap apachIHIaFbl
afipipMamibUeIK, 0,18 Oen 0,44 apasIbIFBIHIIAFBI
MoHre ue 0osubl. byn kepcerkim, Oomkam OOMBIH-
ma, -Ka3ewH TeHiHIH peTTeNyiHe 9CepiH THTI3eTiH
HNF-1 TtpancKpunuusiIblK (PaKTOPBIHBIH KOCHIMITIA
CalTHIHBIH KaJBINTACYblHA JKayanTsl OomaTbiH C
anyeni OOWBIHINA OaFbITTANIFAaH JKBUIIAM CYPHINTAY
KYMBICTapBIH KYPri3yre MyMKiHIik 6epeni. Pauciullo
JKOHe OipKatap aBTOPIApIbIH 3€pTTEy >KYMBICHIHAA
Oipepkemti Tyienepne (Camelus dromedaries)
SNP T>C 3eprrenin, yII Typii T€HOTHIT KeJeciaei
sxkuiniknex anbikTanFad: CC (18.09 %, TT (42.55 %),
CT (39.36%)). TT reHOTHITIHIH >KHLTIT1 0aCHIMIBLUTBIK
KepceTeTiH MyH/1ail KepceTKimTep 0i37e aHBIKTaJIFaH
HoTIXenepre coiikec keneni [16]. CoHbMeH KaTap,

3epPTTENINCH TOMYJSAIMsIap apachlHIa JKOFapbiaa
aTaJFaH YII TYPJIi TeHOTUITEPIiH Tapaybl OOWBIHIIIA
Xapau-BaiiHOepr Teme-TeHIIT aHBIKTAIABI JKOHE
¥2 = 12,1 MoHIH Kypanpl, IeTeHMEH, MYHIall HOTH-
JKeHiH OipHemie cebenTepiH Kenripyre Oomaipl.
BipinmizieH, 3eprreyre ajblHFaH Tyielep CaHbIHBIH
a37pIFEl ecebineH Xapau-BaiiHOepr Tere-TeHiriHig
AyBITKYBl JKOHE EKIHIIINEH, IIAFBUIBICY XYWECIHIH
miekreyai Oomybsl. COHFBI JKarmaiima TyHenepaiH
[IaFBUIBICYBI TEK TAOWFW JKOJIMEH JKy3ere acaThlH-
IBIFBIMEH, 013 Oip FaHa aTalubIK TYHEHI MakmamaHy
eceOiHeH TYBIHAANUTHIH MHOPUIMHT 9CepiH Hazapra
ATyBIMBI3 THIC.

KopsITEIHABIIAN Kelle, CYTTUTIKTI CHITAaTTaluThIH
resep OOWBIHINA TEHETHKAIBIK MOIUMOPQHU3IMII
aHBIKTAy TYHeNep/iH CYTiHIH CaHIBIK XOHE cara-
JBIK KaCHETTEPIH >KaKCapTy MaKCaThIHIA OaFrbIT-
TaJfaH CEJICKIUSIBIK JKYMBICTApABl JKYy3€re achl-
PYIBIH aca THIMII omici OobIn ecemTeienmi Ien
aiityra Oomanpl. 3epTTey OaphICHIHAA AHBIKTAJFaH
AnMatbl OOJIBICBIH/IA YCTAIaThIH TYHeNep MomyJis-
uustapeiHbIH CSN3 TeHiHIH TeHEeTHUKAaIbIK 9pTYp-
JUTITT JKeHIHAET aKmapar TyuenepaiH Oacka na
MOMYJSIUSIIAPBIHAA  CYPBINTAY  JKYMBICTaphIH
JKYPTi3y YIIiH jkaHa MYMKiHJIIKTEp Oeperi.
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A CYTOGENETIC STUDY OF THE ANTIMUTAGENIC POTENTIAL
OF HERBAL INFUSIONS FROM MATRICARIA CHAMOMILLA L. AND
ACHILLEA MILLEFOLIUM L. (FAM. ASTERACEAE)

Abstract. Due to increase of hazardous factors in the environment, it becomes relevant to search
for effective protectors of natural origin for the correction of toxic and genetic effects induced by xeno-
biotics. Using the test for count chromosomal abnormalities in cells of root germinal meristem of barley
seeds, the mutagenic and antimutagenic activity of infusions from chamomile (Matricaria chamomilla)
and yarrow (Achillea millefolium) were studied. The studied infusions with various preparation methods
(concentrated, diluted and phyto tea) did not show mutagenic activity. The frequency of structural muta-
tions was at the level of negative control (distilled water). The ability of yarrow and chamomile infusions
to reduce MMS-induced mutagenesis has been established. For direct and reverse treatment of seeds
with diluted infusions or herbal tea of medicinal plants and mutagen methyl methanesulfonate (MMS,
positive control) a statistically significant decrease of MMS-induced was observed (p <0.05). Moreover,
the level of inhibition of the mutation process depended on the sequence of exposure to infusions and
mutagen, as well as the type of infusion. The effectiveness of the antimutagenic effect of the studied in-
fusions was evaluated by the reduction factor. The reduction factor in the infusion of diluted chamomile
and chamomile tea was 67.0% and 62.0%, respectively, which indicates the ability to inhibit MMS-
induced mutagenesis by more than 60% from Matricaria chamomilla infusions. The results indicate a
strong antimutagenic effect of diluted infusions of chamomile. The magnitude of the reduction factor
in yarrow infusions indicates the ability of infusions from Achillea millefolium to inhibit MMS-induced
mutagenesis by 40-50% with preliminary exposure to barley to MMS. The reduction factor subsequent
to the effect of infusions after MMS was 45-50%. The results obtained indicate the presence of antimu-
tagenic activity in infusions of chamomile and yarrow, due to the presence of biologically active sub-
stances of various nature in plants of these species.

Key words: biologically active substances, medicinal plants, mutagenesis, antimutagenic activity,
chromosomal aberrations.
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Asteraceae Tykpimaac Matricaria chamomilla L. xaue Achillea millefolium L.
ADPIAIK 6CIMAIKTEPAiH, TYHOAAAPbIHDbIH,
AHTUMYTareHAK NOTEHLMAAbIH LIMTOr€HETUKAABIK, 3epTTeyi

Anpaarna. KopuwaraH opTaparbl 3KOAOTMSAbIK KayinTi hakTopAapAbiH KebeloiHe GalAaHbICTbI
KCEHOOMOTMKTEP TYAbIPFAH YbITTbl KOHE FeHETUKAAbIK, 9CEPAEPAI TY3€TY MICEAECI MaHbI3AbI GOAbIM
TabblAaAbl. ByA MaceAeHiH, welly >XOAAAPbIHbIH, 6ipi — TabWFK WbIFY Teri TMIMAI NPOTEKTOPAAPAbI
i3aey 6O0AbIN TabblAaAbl. Apra TYKbIMbIHbIH TambIp FrepMMaAAbl MEPUCTEMACHIHbBIH, >KacyllaAapbiHAQ
XPOMOCOMAAbIK, abbepaumsianap CaHbIHbIH ecernke TecTTi naMaasaHa OTbIpbIM, TyhMeAak, (Matricaria
chamomilla) >xeHe kaaimri MbiHykanbipak, (Achillea millefolium) TyH6aAapbiHbIH MyTareHAIK >keHe
AHTUMyTareHAIK OEACEHAIAIr 3epTTeAAi. Op TYPAI AalblHAQY BAiICTepiMeH 3epTTeAreH TyH6aAap
(KOHUEHTpaUMSIA@QHFaH, CYMbIATbIAFAH >keHe (OUTO-LLAN) MyTareHAIK OEACEHAIAIKTI  KepceTrneaAi.
MyTaumsarapAbiH KUIAIN Tepic Gakpiray (Cy) AeHreiliHae 60AAbl. TyMeAak, MeH MbliHXKarblpak,
TYHOaAapAbIH MHAYKUMSIAQHFAH MyTareHe3Ai TOMEHAETY 6arblTbIHAQ ©63repTy MYMKIHAIM aHbIKTAAAbI.
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ABPIAIK ©CIMAIKTEPAIH, CYMbIATBIAFAH TYHOAChI MEH (PMTO-LLAMbI MyTareH METUA METaHCYAb(pOHaTIMeH
(MMC, no3unTtmeTi 6akpiray) Bipre TyKbiIMAAPAbI TIKEAEN XKoHe Kepi eHaey kesiHae MMC K03AbIpbIAFaH
MyTareHes AeHremiHiH CTaTMCTUKAAbIK, MaHbI3Abl TemeHAeyi Oaiikaaabl (p < 0.05). CoHbiMeH KaTap,
MyTaLmMs MPOLIECIHIH, TEXEAYy AeHreni TyHb6a MeH MyTareHHiH acep eTy TopTibiHe, coHaai-ak TyH6a
TypiHe 6arAaHbICTbl GOAAbI. 3epTTeAeTiH TyHOa aHTUMyTareHAIK 9CepiHiH AEHreni peAyKUMSIAbIK,
dakTop OGoMbiHIWA OaFaraHAbl. TyMMEAAKTbIH CYMbIATbIAFAH TyH6ACbl MEH TYMMEAAK LIanblIHbIH,
pPeAYKLMSAbIK, (hakTopbl 67,0% xaHe 62,0% KypaAbl, 6ya Matricaria chamomilla TyH6acbiHbiH MMC
KO3AbIpFaH MyTareHe3ai 60%-AaH acTam MHrMOMpAey KabiAeTTiAiriH kepceTeai. HaTukeaep TyimeAax,
CYMbIATbIAFAH TYHOACbl GEpPeTiH MbIKTbl aHTMMYyTareHAIK acepai kepceteai. TykpiMaapabl MMC-teH
OYpbIH KBOAIMIi MbIHXKarbipak, TyHOACbIMEH OHAEY 3KCMEPUMEHTIHAE PEAYKUMSIAbIK (PaKTOPbIHbIH,
meawepi Achillea millefolium MMC unaykumsianavrad mytareHesai 40-50% TeMeHAETY KabiAeTTiAIriH
kepceTTi. TykbiMAapAbl MMS-TeH KeiiH MbIHXKanblpak, TyHOACbIMEH OHAEY 3KCMEepPUMEHTIHAE
peAyKUMAAbIK pakTopbl 45-50% Kypaabl. AAbIHFAH HOTUXEAEP TYMMEAAK, >K8HE >KyCaH 6CIMAIKTEPAIH
KYPaMbIHAQFbl 8PTYPAI BMOAOIMSABIK GEACEHAT 3aTTapAbIH 60AYbIHA GaMAAHbBICTbI 3epTTEAreH TyHb6aAap
aHTUMyTareHA K 6eACeHAIAIri 6ap ekeHiH KepceTeAi.

Ty¥iin ce3aep: GMOAOTUSABIK, BEACEHAT 3aTTap, ABPIAIK ©CIMAIKTEP, MyTareHes, aHTUMyTareHAIK
GEeACEHAIAIK, XPOMOCOMaAbIK, abeppaumsaap.
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LinToreHeTnyeckoe uccaepoBaHMe aHTUMYTAreHHOro NMoTeHUMaAa HACTOEeB
AeKapCTBEHHbIX pacTeHuii Matricaria chamomilla L. n
Achillea millefolium L. cemeiictBa Asteraceae

AHHOTaums. B CBSI3n C yBeAMueHMEM SKOAOrMYECKM OMacHbIX )akTOPOB B OKPYXKalOLLen cpeae
CTAHOBMTCS aKTYaAbHbIM MOWMCK 3D(EKTUBHbIX MPOTEKTOPOB MPUPOAHOTO MPOUCXOXKAEHUS AAS
KOPPEKLMU TOKCUYECKUX U FTeHeTUYECKMX I(PPEKTOB, MHAYLMPYEMbIX KCeHOOMoTHKaMn. C NOMOLLbIO
TECTa Mo y4yeTy XPOMOCOMHbIX abeppaumii B KAETKaX KOPHEBOW 3aPOAbILLEBOM MEPUCTEMbI CeMsIH
SUMEHS ObIAM M3YUeHbl MyTareHHasi M aHTUMyTareHHasi akTMBHOCTM HAaCTOEB pOMaLLIKUM anTeuHon (Matri-
caria chamomilla) v TeicsueAmcTHMKa 06bikHOBeHHOTO (Achillea millefolium). Mccaeayemble HacTom npum
Pa3AUYHBIX CNOCOOAX MPUrOTOBAEHMS (KOHLEHTPMPOBAHHbIN, Pa36aBAEHHbINA 1 (PUTO-Yait) HE NPOSBUAM
MyTareHHOM aKTUBHOCTM. YacToTa CTPYKTYPHbIX MyTaumii OblAd Ha YPOBHE HEraTMBHOIO KOHTPOAS
(BoAQ). YcTaHoBAEHA CMOCOBHOCTb HACTOEB POMALLKM anTeYHON U ThICIYEAUCTHMKA OBbIKHOBEHHOMO
MOAMMULMPOBATb MHAYLMPOBAHHbIA MyTareHe3 B CTOPOHY ero CHuxkeHus. [1pn cCoBMeCTHOM npsimon
1 obpaTHOM 06paboTKe cemsiH pPa3bGABAEHHbIMM HACTOSAMU M (DUTO-YaeM AEKApPCTBEHHbIX PACTEHWI U
MyTareHOM MeTUAMETaHCYAb(hOHaTOM (MMC, MOAOXKMTEAbHBI KOHTPOAbL) HABAIOAAAOCH CTATUCTUYECKM
3HaUMMOe CHuKeHune ypoBHS MMC-nHAyLMpoBaHHOro MyTareHesa (p<0,05). Npu 3ToM ypoBeHb
MHIMOMPOBAHMS MYyTALMOHHOIO MPOLIECCA 3aBUCEA OT MOCAEAOBATEALHOCTU BO3AEMCTBUS HACTOEB U
MyTareHa, a Tak>ke BMAQ HacTos. DPGPEKTUBHOCTb aHTUMYTAareHHOro AEMCTBUSI M3yYaeMblX HACTOEB
OLIEHMBAAM MO PEAYKLMOHHOMY (hakTopy. PeAYKUMOHHbIN (hakTOp Y HACTOS pa3baBAEHHOIO POMALLIKM
M Yas POMaLIKM COCTaBMA COOTBETCTBEHHO 67,0% 1 62,0%, 4TO CBMAETEAbCTBYET O CMOCOBHOCTM
MHrMbMpoBaTtb HacTosMu n3 Matricaria chamomilla MMC-MHAYUMpPOBaHHBIM MyTareHe3 6oaee uem
Ha 60%. [loAyyeHHble pe3yAbTaTbl YKa3blBAlOT HA CUAbHbIM aHTUMyTareHHbllt 3deKkT, Aarowmi
pa36aBAEHHbIMW HACTOSIMM POMALLIKM anTeuyHoN. BeAnunHa peAyKLUMOHHOMO hakTopa y ThICAUEAUCTHUKA
0ObIKHOBEHHOI O CBUAETEALCTBYET O CrocobHOCTM HacTtoes u3 Achillea millefolium nurnémnposarb MMC-
WHAYUMPOBAHHbI MyTareHe3 Ha 40-50% npw npeaBaputeAabHoM A0 MMC BO3AENCTBMM Ha CemMeHa
guMeHs. PeAyKUMOHHBIN hakTop npu nocaeayowmm nocae MMC BO3AEMCTBMM HACTOEB COCTaBUA 45-
50%. [MoAyueHHble pe3yAbTaTbl CBUAETEALCTBYIOT O HAAMUMM aHTUMYTareHHOM akTMBHOCTU Yy HaCTOEB
pOMALLIKM anTeYHOM U ThICIUEAUCTHUKA OObIKHOBEHHOTO, OOYCAOBAEHHON HaAMUYMEM OUOAOTMYECKM
aKTMBHbIX BELLECTB PA3AMYHOMN MPUPOAbBI B PACTEHUSX STUX BUAOB.

KatoueBble cAOBa: GMOAOrMYECKM aKTUBHbIE BELLECTBA, AEKAPCTBEHHbIE PACTEHUS, MyTareHes,
AQHTUMyTareHHast akTMBHOCTb, XPOMOCOMHbIe abeppaumu.

Abbreviations: MMS — methyl methanesulfonate
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Introduction

Large-scale environmental pollution by potential
mutagens and genotoxicants poses a serious threat
to biological diversity, including humans, which has
been formed during evolution over a huge period of
time [1-4]. Therefore, it becomes relevant to search
and create means for protecting the body from the
negative effects of hazardous factors in the envi-
ronment. Biologically active substances of natural
origin are promising in this regard, because of their
capability of increasing the body’s immune status,
activating reparation systems, and intercepting free
radicals, in particular reactive oxygen species. One
of the promising sources of such biologically active
substances are medicinal plants [5-10]. Among the
great variety of flora of Kazakhstan, which has about
6,000 species of higher plants, at least 500 species
are medicinal plants [11-13].

One of the largest families among flowering
plants is the Asteraceae tamily (Compositae), which
has more than 23,000 species that grow on all con-
tinents. This family includes varieties of valuable
medicinal plants, which leads to the growing popu-
larity of herbal medicine based on them. A number
of species of medicinal plants from the Asteracea
family are used as pain medications, disinfectants,
antipyretic and anti-inflammatory drugs [14].

The genus Matricaria of the Asteracea family
has about 25 species and it of great interest for re-
search in this area, due to the high content of various
biologically active substances with antimutagenic
activity. The most common and used in tradition-
al medicine is chamomile. It contains essential oil
(chamomile oil); derivatives of glycosides of api-
genin, luteolin, quercetin; coumarins; free organic
acids, including caprylic, antemisic, isovalerianic,
salicylic); polysaccharides, tannins, vitamins (nico-
tine and ascorbic), etc. Chamomile flowers contain
a large amount of flavonoids [11].

Another perspective source of biologically ac-
tive substances with antimutagenic effect is yarrow
(Achillea millefolium L.) from the genus Achillea,
Asteraceae family (Compositae). Yarrow is widely
used in traditional medicine as a medicinal plant.
This type of plant contains vitamin K, carotene,
ascorbic acid, alkaloid, achillein (0.05%), sesquiter-
penes, tannins, resin, up to 1% essential oil, which
contains up to 30% azulenes, pinene, borneol, up
to 13% esters, camphor, thujone, up to 10% cineol,
formic, acetic and isovaleric acid, up to 20% alco-
hols. The genus Yarrow has about 150 species.

Screening the medicinal flora of Trans-Ili Alatau
for antimutagenic and gene-protective activity, as

well as studying the mechanisms of action of bio-
logically active substances contained in them at the
cellular and molecular level, is relevant and promis-
ing. The prospect of the study lays in the possibility
of recommending certain types of plants to create
collections with antimutagenic activity, using of it
will reduce the risks of hereditary and oncological
diseases. The conducted studies will expand the
spectrum of action of known medicinal plants with
another type of activity — antimutagenic.

The purpose of this study was to study the anti-
mutagenic activity of infusions of medicinal chamo-
mile plants of Matricaria chamomilla L. (Astera-
ceae) and Achillea millefolium L. (Asteraceae).
Analysis of the genetic activity of infusions of the
studied species of medicinal plants was carried out
in two stages. At the first stage, the mutagenic activ-
ity of infusions of different concentrations was stud-
ied with the aim of selecting options that would not
give a mutagenic effect, and at the second stage, the
tread ability of the selected infusions was studied
with barley seeds acting together with the mutagen.

Materials and methods

In experimental cytogenetic studies, barley
seeds (Hordeum vulgare L.) of the Baysheshek
strain, zoned in Almaty region, were used as an
object for studying the antimutagenic potential of
chamomile and yarrow infusions. The seeds of bar-
ley (Hordeum vulgare L.) are widely used in cyto-
genetic studies as a test object. It is associated with
a small number of chromosomes equal to 7 pairs (2n
= 14), which differ in large sizes (6-8 microns) [15].
Mutagenic and antimutagenic activities studies were
carried out with infusions of medicinal plants from
the Asteraceae family — yarrow (Achillea millefoli-
um L.) and chamomile (Matricaria chamomilla L.).
The infusion of chamomile (Matricaria chamomilla
L.) is prepared mainly from flowers. The infusion
of chamomile (Matricaria chamomilla L.) is useful
for the treatment of abdominal pain, irritable bowel
syndrome and insomnia. It has anti-inflammatory
and bactericidal action [16, 17]. Infusion of yar-
row (Achillea millefolium L.), which most often use
leaves and inflorescences, has anti-inflammatory,
wound healing and anti-allergenic properties. This
plant is used in traditional medicine to treat a num-
ber of diseases, in particular for the treatment of gas-
tric ulcer, gastritis and stomatitis [18].

A negative control was the natural level of
mutation in seeds germinated on distilled water,
and a positive level was the level of MMS-
induced mutations. The standard mutagen methyl
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methanesulfonate (MMS, CHO,S) was used at
a concentration of 10 mg/L [20]. MMS is a direct
acting alkylating agent and in standard short-term in
vivo and in vitro tests exhibits mutagenic activity. In
the umu test on the strain S. typhimurium TA1535/
pSK1002, it induces an SOS response; in bacteria,
in the absence of metabolic activation, it induces
point mutations. In addition, MMS can cause
somatic and sex-linked recessive lethal mutations
in Drosophila melanogaster. MMS induces a
neoplastic transformation in rodent cell cultures,
increasing the frequency of sister chromatid
exchanges and chromosomal aberrations. /n vivo
methyl methanesulfonate causes mutations in the
germ cells of mice, in vitro in human cells causes
the formation of micronuclei, single-stranded
breaks, unplanned DNA synthesis, gene mutations
and sister chromatid exchanges. In somatic rodent
cells, MMS induces chromosomal aberrations
and chromatid exchanges. It is precisely the wide
range of genetic activity manifested in the battery
of various test systems that explains the choice of
methyl methanesulfonate as a positive control as a
genotoxic and mutagenic factor [19, 20].

To study the mutagenic / antimutagenic potential
of infusions of medicinal plants, chamomile
(Matricaria chamomilla L.) and yarrow (Achillea
millefolium L.), barley seeds were preliminarily
treated with the herbal infusions. Infusions were
prepared according to the recipe indicated in
the pharmaceutical instructions. Three types of
infusions were studied for antimutagenic activity:
concentrated (according to the recipe), diluted
(concentrated infusion, diluted 2 times) and phyto
tea.

The separate and combined effects of infusions
and MMS on barley seeds were studied. Soaking
seeds was carried out in each solution for 4 hours.
The treated seeds were washed and germinated in
Petri dishes on filter paper moistened with distilled
water under thermostat conditions att 25+ 1°C. A day
later, germinated seeds with a primary root length of
0.5 cm were transferred onto filter paper moistened
with an aqueous solution of 0.01% colchicine for 4
hours in order to accumulate metaphase plates. Then,
the roots were fixed in alcohol-vinegar mixture (1:
1), and after 24 hours they were transferred to 70%
alcohol for long-term storage [21].

The fixed material was subjected to cold
hydrolysis by placing it in a dilute aqueous
cooled HCI (1: 1) solution for 40-50 minutes at a
temperature of 4°C. As a result of weak hydrolysis
of DNA, free aldehyde groups are formed that
interact with the dye, and the chromosomes become
fuchsia. After staining, the roots were placed in
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freshly prepared sulphurous water to remove dye
from the cells that did not react with DNA. Next,
maceration was performed using the cytase enzyme
(a mixture of cellulitic enzymes of the salivary gland
of the grape snail), which destroys the intercellular
substance and cell walls of plant cells, facilitating
the distribution of a monolayer of metaphase plates
on microscope slide. The obtained preparations with
metaphase plates were kept in a refrigerator for 24
hours at a temperature of -74+1°C to obtain constant
cytological preparations.

To determine the mutagenic / antimutagenic
potential of infusions of medicinal plants, a
metaphase method for analyzing chromosomal
aberrations was used. The cytogenetic test widely
used by researchers gives us information about the
types of structural mutations and their frequency
[1, 20, 22]. Metaphase plates were analyzed on an
Olympus BX 43F optical microscope (Olympus,
Japan). In each embodiment, 400-500 metaphases
were analyzed. The effectiveness of reducing
the frequency of MMS-induced chromosomal
aberrations (the effectiveness of antimutagens) was
determined by the value of the reduction factor (RF).
With 25-40% inhibition, the antimutagenic effect
was considered moderate, with more than 40%
strong, and with less than 25% the antimutagenic
effect was not recognized as a positive result.

Statistical analysis of the results was carried out
using the program “Data Analysis” Microsoft Excel,
StarPlus. In each variant, the average values and the
standard errors of the means were calculated. To
establish the significance of differences between the
average values of the various options, Student’s test
was used. The differences between the data were
considered statistically significant with a confidence
level of 0.95.

Results and Discussion

This section presents the results of a cytoge-
netic study of the antimutagenic potential of various
concentrations infusions of chamomile and yarrow.
Analysis of the genetic activity of infusions of the
studied species of medicinal plants was carried out
in two stages. At the first stage, the mutagenic ac-
tivity of infusions of different concentrations was
studied in order to select options that would not give
a mutagenic effect. At the second stage, the DNA
protective ability of the selected varieties of infu-
sions was studied with a combined action with the
mutagen on barley seeds.

The study of mutagenic and antimutagenic activ-
ity of herbal infusions from chamomile (Matricaria
chamomilla L.).
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The results of a cytogenetic study of the cell
population of the root germinal meristem of bar-
ley seeds, separately and combined with MMS and
chamomile infusions, are presented in Table 1. The
natural (spontaneous) mutation level in the cells of
the root germinal meristem of barley seeds germi-
nated in distilled water was 1.25%. The number of
chromosomal aberrations per 100 metaphases was
slightly higher and amounted to 1.46. As a result of
seed treatment, methyl methanesulfonate induced
structural rearrangements of chromosomes, the level
of which was statistically significantly higher than
the negative control. Thus, the frequency of aber-
rant metaphases increased from 1.25% (control) to
5.33% (MMS), and the number of structural muta-
tions increased from 1.46 to 6.44, respectively, i.e.,
4.3 times (p <0.001). Moreover, the level of chro-
mosomal type rearrangements increased 2.7 times,

and the number of chromatid aberrations per 100
cells statistically significantly increased 6.7 times (p
<0.001).

A statistically significant increase in chroma-
tid type structural mutations indicates a greater
sensitivity of DNA to the damaging effects of the
mutagen in the S phase (synthetic phase) and G,
phase (postsynthetic phase) of the cell cycle. In
the spectrum of chromosomal aberrations, various
rearrangements were noted, but paired and single
terminal deletions (fragments of chromosomes),
paired and single interstitial deletions, centric and
acentric rings, and point fragments prevailed (Fig-
ure 1). It should be noted that anaphases with vari-
ous types of rearrangements were also observed
with high frequency, including chromosome lag-
ging, bridges, single fragments, and multipolar mi-
toses (Figure 2).

Table 1 — The frequency and spectrum of structural chromosome abnormalities induced by separate and combined treatment of
barley seeds with methyl methanesulfonate and chamomile infusions

Number of chromosomal aberrations
. Number of Frequency of per 100 metaphase cells
Variant studied cells aberrant cnells Total .
(M £ m%) aberrations chromosome type | chromatid type
Water (negative control) 480 1,25+0,51 1,46+0,55 0,83+0,41 0,63+0,36
MMS, 10 mg / L (positive control) 450 5,33+1,06* 6,44+1,16* 2,22+0,69 4,22+0,95*
Concentrated infusion 510 2,16+0,64 2,55+0,70 0,98+0,44 1,57+0,55
Diluted infusion 530 1,51+0,53 1,70+0,56 0,75+0,38 0,94+0,42
Chamomile tea 500 1,40+0,53 1,40+0,53 0,60+0,35 0,80+0,40
Concentrated infusion + MMS 530 3,96+0,85 4,34+0,89 1,89+0,59 2,45+0,67
Diluted infusion + MMS 520 1,924+0,60°° 2,124+0,63°° 0,96+0,43 1,15+0,47°°
Chamomile tea + MMS 530 2,08+0,62°° 2,45+0,67°° 1,32+0,50 1,13+0,46°°
MMS+ concentrated infusion 525 4,76+0,93 5,144+0,96 2,10+0,63 3,05+0,75
MMS + diluted infusion 495 2,83+0,75 3,03+0,77° 1,21+0,49 1,82+0,60°
MMS + Chamomile tea 490 2,45+0,70° 2,65+0,73°° 1,02+0,45 1,63+0,57°
Note: * —p <0.001 in comparison with the control; @ —p <0.05; ee —p <0.01 in comparison with methyl methanesulfonate.

As a result of seed treatment with chamomile

The results obtained indicate the absence of

infusions of different concentrations (concentrated
and diluted infusions, phyto tea), the level of
chromosomal rearrangements in the cells of the
apical part of the primary roots of barley did not
statistically significantly exceed the control values.
Nevertheless, seed treatment with concentrated
chamomile infusion increased the induction of
structural mutations by 1.7 times, but, as noted
above, the difference was not statistically significant.

mutagenic activity in chamomile infusions in the
used concentrations.

In the next series of experiments, the ability
of chamomile infusions to modify the mutagenic
effect of MMS with their combined effect on
barley seeds was studied. As can be seen from the
results presented in Table 1, pre-treatment of seeds
with concentrated chamomile infusion reduced
the number of MMS-induced structural mutations
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by 1.3 times, and the number of chromosome
aberrations per 100 cells by 1.5 times. However, the
observed decrease was not statistically significant.
Pre-treatment of seeds with diluted chamomile
infusion followed by mutagen treatment caused
a statistically significant decrease in the level of
MMS-induced mutagenesis. At the same time, the

Chromosome number in normal, 2n =14

paired terminal deletion

frequency of cells with chromosome aberrations
decreased statistically significantly by 2.8 times
(p<0.01), and the number of chromosomal
rearrangements per 100 metaphases decreased by
3.0 times (p<0.01). The number of MMS-induced
chromatid-type aberrations also decreased by a
factor of 3.7 (p<0.01).

dicentric chromosome

Figure 1 — Structural chromosome abnormalities induced by MMS, x1000

multipolar mitoses

chromosome lag

chromosome bridge

Figure 2 — Anaphases with various types of disorders, x1000

48



S.Zh. Kolumbayeva et al.

A similar picture was observed in the variant
with pre-treatment of barley with chamomile tea
prior to MMS. Tea statistically significantly reduced
the MMS-induced mutagenesis observed in the
apical meristematic zone of primary roots. At the
same time, the frequency of aberrant cells and
the number of chromosomal aberrations per 100
metaphases decreased in both cases by 2.6 times
(p<0.01). It should be noted that, as in the previous
version, there was a statistically significant decrease
in the level of chromatid type aberrations (3.7 times;
p <0.01).

In the reverse combination of seed treatment
(exposure to a mutagen, and then treatment with
infusion), the effect of modifying the mutagenic
effect of MMS was somewhat different. So,
upon subsequent exposure to a concentrated
chamomile infusion after a mutagen, the frequency
of aberrant cells and the number of chromosome
aberrations per 100 cells, the level of aberrations
of the chromosome and chromatid types did not
statistically significantly differ from the values of
these parameters in the variant of seed treatment
only with MMS.

In the variants subsequent to the treatment of
seeds after MMS with diluted chamomile infusion,
a statistically significant decrease in the number of
chromosomal aberrations per 100 cells by 2.0 times
was observed (p<0.05). The decrease occurred
equally due to aberrations of the chromosomal and
chromatid types.

Phyto tea in this sequence of seed treatment, that
is, at the beginning of MMS, and then chamomile,
was most effective as a protector of the mutagenic
effect of MMS. The level of aberrant cells
decreased by 2.2 times (p<0.05), and the number of
chromosome aberrations per 100 metaphases — by
2.4 times (p<0.01). There was also a statistically
significant decrease in chromatid-type aberrations
(p<0.05).

The results obtained in this series of experiments
indicate the ability of chamomile infusions to modify
methyl methanesulfonate-induced mutagenesis
in the direction of its reduction. Antimutagenic
activity was shown in diluted infusion and phyto
tea. However, the antimutagenic activity of
chamomile infusions depended on the degree
of their concentration. Concentrated infusion,
unlike diluted infusion and tea, did not cause a
statistically significant decrease in MMS-induced
mutagenesis. A comparative analysis of the results
of combined treatment of seeds with mutagen and
chamomile infusions showed that the pre-treatment
of the infusions more effectively reduces the level of

induced mutagenesis than the subsequent after the
mutagen.

The effectiveness of the antimutagenic effect
of chamomile was evaluated by a reduction factor.
The reduction factor in the diluted chamomile
infusion and chamomile tea was 67.0% and 62.0%,
respectively, which indicates the ability to inhibit
MMS-induced mutagenesis by more than 60% from
Matricaria chamomilla infusions. The results allow
us to conclude that a strong antimutagenic effect,
giving diluted infusions of chamomile containing
biologically active substances.

The study of mutagenic and antimutagenic
activity of herbal infusions from yarrow (Achillea
millefolium L.).

Cytogenetic  studies of the mutagenic/
antimutagenic potential of yarrow on barley seeds
were carried out, the results of which are presented
in Table 2. All types of yarrow infusions used in this
series of experiments did not exhibit genetic activity.
The frequency of aberrant cells and the number of
chromosomal aberrations in the root meristem of
barley seeds treated with infusions were at the level
of negative control. At the same time, concentrated
infusion increased these indicators compared to the
negative control 2.0 times, however, this increase
was not statistically significant. The obtained results
indicate the absence of mutagenic activity in yarrow
infusions in the used concentrations.

The next stage was the study of the ability
of yarrow infusions containing a complex of
biologically active substances to modify the
mutagenic effect of MMS with the aim of revealing
the antimutagenic properties of this medicinal plant.
For this, barley seeds were sequentially treated
first with yarrow infusions, and then with mutagen
(Table 2).

As can be seen from the results presented in the
Table2, the yarrow inthe combination “concentrated
infusion + MMS” reduced the frequency of aberrant
cells and the number of chromosome aberrations
by 100 metaphases induced by MMS, but the
decrease was not statistically significant compared
with the positive control. As a result of pre-
treatment of barley seeds with diluted infusion and
tea from yarrow, the degree of inhibition of MMS-
induced mutagenesis was statistically significantly
increased. So, in the variant with a diluted yarrow
infusion, the number of chromosomal aberrations
per 100 metaphases decreased by 1.8 (p <0.05)
compared with the processing of MMS only. The
decrease in this indicator was due to structural
aberrations of both the chromosomal and chromatid
types. Pre-treatment of seeds with tea from yarrow
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also statistically significantly reduced the yield of
mutagen-induced chromosomal aberrations. In this
variant, the number of chromosomal aberrations
per 100 metaphases decreased by 2.1 times (p

<0.05). A decrease in the level of MMS-induced
mutagenesis as a result of pre-treatment to tea
occurred due to all types of structural aberrations
of chromosomes.

Table 2 — The frequency and spectrum of structural chromosome abnormalities induced in barley seeds during separate and combined
treatment with methyl methanesulfonate and yarrow infusions

. Number of Frequency of Number of chromosomal aberrations
Variant studied cells aberrant cells per 100 metaphase cells
(M £ m%) Total aberrations | chromosome type | chromatid type
Water (negative control) 480 1,25+0,51 1,46£0,55 0,83+0,41 0,63+0,36
MMS, mcgftr /0 IL) (positive 450 5,33+1,06* 6,44+1,16* 2,2040,69 4,2040,95%
Concentrated infusion 480 2,50+0,71 2,71+0,74 1,04+0,79 1,67+0,58
Diluted infusion 490 1,43+0,54 1,84+0,61 0,82+0,41 1,0240,45
Yarrow tea 510 1,76+0,58 1,76+0,58 0,78+0,39 0,98+0,44
Concentrated infusion + MMS 510 4,31+0,90 4,31+0,90 1,57+0,55 2,75+0,72
Diluted infusion + MMS 520 3,46+0,80 3,65+0,82° 1,35+0,51 2,31£0,66
Yarrow tea + MMS 510 3,14+0,77 3,14+0,77° 0,78+0,39 2,35+0,67
MMS+ concentra-ted infusion 490 5,10+0,99 5,31+1,01 1,84+0,61 3,47+0,83
MMS + diluted infusion 510 3,33+0,79 3,33+0,79° 1,18+0,48 2,16+0,64
MMS + yarrow tea 520 2,8840,73 3,08+0,76° 1,35+0,51 1,73+0,57°
Note: * —p <0.001 in comparison with the control; @ — p <0.05; ee — p <0.01 in comparison with methyl methanesulfonate.

In the reverse combination of seed treatment
(exposure to mutagen, and then yarrow treatment),
the effect of modification of the yarrow with MMC-
induced mutagenesis was significantly weaker and
was not shown in all treatment options. So, with the
treatment concentrated infusion on barley seeds af-
ter a mutagen, a tendency was observed to decrease
all studied parameters, the frequency of aberrant
cells, the number of chromosomal aberrations by
100 metaphases, and the frequency of aberrations of
the chromosome and chromatid types. However, the
observed decrease in the level of mutagenesis was
statistically insignificant.

In the wvariants post-treatment of seeds after
MMS with infusion diluted with yarrow tea, there
was a statistically significant decrease in the num-
ber of chromosomal aberrations per 100 cells. At
the same time, this indicator decreased by 1.9 and
2.1 times, respectively (p <0.05). In the variant with
post-treatment of seeds after MMS with yarrow
phyto tea, the frequency of chromatid-type aberra-
tions also statistically significantly decreased by a
factor of 2.4 (p <0.05).

The results obtained in this series of experi-
ments clearly demonstrated the ability of yarrow
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infusions to significantly modify the level of in-
duced mutagenesis in the direction of its decrease.
It was shown that the degree of inhibition of in-
duced mutagenesis depends not only on the con-
centration of infusions, but also on the sequence
of exposure. The results obtained suggest that the
complex of biologically active substances con-
tained in the studied medicinal plant has antimuta-
genic and gene-protective activity. A comparative
analysis of the results of combined treatment of
seeds with mutagen and herbal infusions showed
that the pre-treatment of the infusions more effec-
tively reduces the level of induced mutagenesis
than the post-treatment one.

The effectiveness of the antimutagenic effect of
yarrow was evaluated by the reduction factor (RF).
In pre-treatment of barley seeds, the RF in diluted
yarrow infusion was 43%, and in tea — 52%. The
magnitude of the reduction factor indicates the abil-
ity of infusions from Achillea millefolium to inhibit
MMS-induced mutagenesis by 40-50% with pre-
treatment to barley seeds prior to MMS. The reduc-
tion factor post-treatment of infusions after MMS
was 45-50%. The results obtained indicate the pres-
ence of antimutagenic activity in yarrow infusions,
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due to the presence of biologically active substances
of various nature in plants of this species.
Mutagenic factors of various nature that enter
our environment as a result of rapid industrializa-
tion of the agricultural sector increase the genetic
risk for the population, which can result in various
hereditary pathologies in newborns, malignant tu-
mors and other diseases. One of the priority tasks
of any state is genetic safety. Nevertheless, the
genotoxic effect on living organisms, including hu-
mans, is almost inevitable. In this regard, the phe-
nomenon of antimutagenesis, which is defined as a
decrease in the spontaneous or induced genotoxic-
ity of environmental mutagens, is of interest [23].
Therefore, the use of substances with antimutagenic
potential is one of the main approaches to reducing
the negative effect of mutagens in the environment
on the human body. The use of various substances
that have antimutagenic properties seems to be a
possible and practicable way to prevent genotoxic
effects, therefore, antimutagens can be used in the
genetic safety system as protectors of the genome
[24]. This work presents the results of a cytogenetic
study of the antimutagenic activity of infusions of
different concentrations of two species of medici-
nal plants from the Asteraceae family — chamomile
(Matricaria chamomilla L.) and yarrow (Achillea
millefolium L.). The antimutagenic activity of infu-
sions from medicinal plants established in this series
of experiments was shown in a significant decrease
in the level of chromosomal aberrations induced by
the classical mutagen methyl methanesulfonate. No
statistically significant differences were found in
the level of modification of the mutagenic effect of
MMS with infusions of various concentrations con-
taining biologically active substances. Also, statisti-
cally significant differences were not established in
the degree of antimutagenic activity of chamomile
and yarrow infusions in relation to MMS-induced
mutagenesis. Currently, a fairly large number of
various antimutagens have been discovered. The
mechanism of action of many of them is still not
fully known, and therefore they have not been wide-
ly used [25, 26]. In addition, their harmlessness to
the human body has not been fully evaluated, and
traditional pharmacotoxicological studies of anti-
mutagens have not been conducted. In this regard, it
is promising to search for inhibitors of induced mu-
tagenesis among the approved drugs and medicinal
plants that are widely used in traditional medicine.
The most promising antimutagens capable of level-
ing the effect of mutagens are herbal preparations
used as therapeutic agents. The antimutagenic effect
of herbal preparations is due to the presence of bio-

logically active substances in them, primarily vita-
mins, phenols, polyphenols, pigments, amino acids
[27, 28]. These biologically active substances are
present in human vegetables, fruits, berries, herbs.
The genetic effects of many chemical mutagens are
demonstrated through the development of oxida-
tive stress. That is why most of the currently known
antimutagens are characterized by antioxidant ac-
tivity [29]. The extracts of the medicinal plants of
the chamomile and yarrow studied by us, as already
noted above, contain phenolic and polyphenolic
compounds that can inhibit free radical processes.
Some phenols are able to suppress the formation of
mutagens from their precursors. Tannins, a mixture
of tanning agents present in many perennials. Most
tannins belong to the flavonoid class and contain a
larger number of phenolic -OH groups. This allows
them to firmly bind to proteins and other biopoly-
mers. In addition, they are able to bind toxins that
appear in the body, as well as salts of heavy metals.
These properties of tannins can significantly reduce
the induced mutability [30]. The mechanisms of
action of antimutagens can be different. But most
antimutagens are biologically active substances
that can act on nucleic acids. It can be asserted with
confidence that the antimutagenic activity of most
biologically active substances of plant origin is due
primarily to the ability to suppress free radical pro-
cesses induced by the action of genotoxicants and to
activate the work of repair systems.

Conclusion

The mutagenic and antimutagenic activity of in-
fusions from chamomile (Matricaria chamomilla)
and yarrow (Achillea millefolium) in barley seeds
were studied. The studied infusions did not show mu-
tagenic activity. At the same time, the infusions of
these medicinal plants modified induced mutagenesis
in the direction of its decrease. The ability of Matri-
caria chamomilla infusions to inhibit MMS-induced
mutagenesis by more than 60%, and Achillea mille-
folium infusions — by 40-50% were revealed. The re-
sults obtained indicate the presence of antimutagenic
activity in the studied infusions, due to the presence
of various biologically active substances in plants of
these species. Possible mechanisms of antimutagenic
action of infusions are discussed.
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EFFICACY OF CHEMICAL PRODUCTS AND
EPIPHYTIC BACTERIA IN CONTROL
OF FIRE BLIGHT (ERWINIA AMYLOVORA)

Abstract. In model tests carried out in a greenhouse on apple trees, it was shown that in conditions
of high infection pressure of E. amylovora, the one-off, preventive use of Aliette 80WG during full bloom
was effective in reducing blossom blight in the range of 60-70%. There was no significant increase in
efficacy after using this product twice in comparison to single application. However, Aliette turned out to
be ineffective in the protection of terminal shoots. High efficacy, both in protecting blossoms and apple
shoots, was shown by a cooper-based formulation Miedzian 50WP, but it caused some phytotoxicity on
flower petals. Also in the test on slices of pear fruitlets, this product caused significant ressetting. Overall,
the highest efficacy among the different formulations and bacterial isolates tested was recorded when the
pear fruitlet slices were treated with the bacterial isolate A15 (Pantoea agglomerans) (96%); other effec-
tive products were the antibiotic-based Kasumin 2L (94%) and Miedzian 50WP (89%). It is noteworthy
that Controlphyt Cu, a foliar and soil fertilizer containing Cu, showed quite high efficacy — up to 71%
when applied at the concentration of 0.4% and 41% at 0.2%.

Key words: fosetyl aluminium, copper, kasugamycin, biocontrol, apple, pear.
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XuMuS 6HIMAEPiHiH, XXoHe annucpUT 6aKTepUusirapAbiH, 6AKTEPUSIABIK,
KYMIK KO3AbIpFbilbiHa (Erwinia amylovora) kapcbl TMIMAIAIri

Anaarna. XbiAbIXkan >karpaarblHAQ aAMa arawtapra E. amylovora »korapbl MH(EKUMSABIK, KbICbIM
»Kacay apKbIAbl XKYPri3iAreH MOAEAbAIK CbiHaKTapAa aAAbiH aaa 6ip pet Aliette 80WG KoAAaHY, TOAbIK,
F'YAAEHY Ke3eHiHAe 6aKkTepusiAbIK, KYMikTi 60-70% AeiiH TMIMAI TEMEHAETKEHI aHblKTaAAbl. bip perTik
KOAAQHYMEH CaAbICTbIPFAaHAQ, OCbl ©HIMA eKiHLLI peT narAaAaHFaHHaH KeniH TUIMAIAIKTIH alTapAbIKTan
apTybl GaiikaaMaAbl. AAanaa, Aliette TepmmHaaAbIK, OyTakTapAbl KOpFayAa TMIMCi3 6OAAbL. [yAAepAi
KOpFayAa Ad, aAMaHblH ®PKeHiH KOpFayAa Ad MbIC Kyrnopochl HerisiHaeri Miedzian 50WP nipenapatsbi
>KOFapbl TUIMAIAIKTI KepceTTi, 6ipak, OA T'YAAEPAIH >KanblpakTapblHAQ PUTOYbITTbIAbIKTbI TYAbIPAbI.
CoHpaM-ak, aAMypTTbIH, MicrereH >XemicTepiHiH TiAiIMAepiHe CbiHakTap >Kyprisy 6GapbiCbiHAQ, OyA
©HIM OAapAbIH KOHbIPKAM Tycke O0sIAybiHa aKer COKTbl. JKaArbl, aAMYPTTbIH MiCrereH >XemictepiHi,
TiAIMAepiHe XKYpri3iAreH CbiHbIKTapblHAQ BPTYPAI peuenTtypasap MeH OaKTEepPUSIAbIK, M30AITTap
apacblHAafbl eH >Korapbl TMIMAIAIKTI A15 (Pantoea agglomerans) 6akTepUsIAbIK, M3OASTbIMEH BHAEY
KesiHae (96%) ekeHi aHbIKTaAbIHABI;, 6acka Aa aHTMOMOTMK HeriziHAe TWiMAI npenapatTap Kasumin
2L (94%) >xeHe Miedzian 50WP (89%) 60AAbl. AiiTa keTy kepek, KypambiHaa Cu 6ap Controlphyt Cu
6aKbiAay rpernaparbl, TaMbIpAAH TbIC XKOHE TOmMbIpak, ThiHAUTKbIWbI, 0,4% KOHLEHTPaUMSCbIH eHri3reH
Ke3ae 71%-ra paeriH xoaHe 0,2% ke3siHae 41%-Fa AeliH XoFapbl TUIMAIAIKTI KepceTTi.

Ty¥iin ce3aep: aAloMUHMIA POCITUAI, MbIC, KaCyraMmUmH, GMOKOHTPOAb, aAMa, aAMYPT.
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9drheKTMBHOCTb XUMHYECKUX MPOAYKTOB M 3NMDUTHDBIX HGakTepuii
B 60pbbe c 6akTeprasbHbIM 0Xkorom (Erwinia amylovora)

AHHOTaums. B MOAEAbHbBIX MCMbITAHWSX, MPOBEAEHHbIX B TEMAMLE Ha I6AOHSX, BbIAO MOKa3aHo,
UTO B YCAOBMSIX BbICOKOrO MH(EKLIMOHHOTO AaBAeHus E. amylovora oaHokpaTHoe npodmaakTruueckoe
npumeHermre Aliette 80WG B neproa MOAHOro LBeTeHMst 3PMEKTUBEH B CHMXKEHMU BaKTEPUAABHOTO
oxora npeaeaax 60-70%. He ObIAO HMKAKOrO 3HAUMTEALHOrO yBeAmdeHus 3hHEKTUBHOCTM MOCAE
MCMOABb30BaHMS 3TOr0 MPOAYKTA ABAXKAbl MO CPaBHEHWIO C OAHOKPATHbIM NpumeHeHnem. OaHako
Aliette oka3zanacb Hea(h(HEKTMBHOM B 3alUMTE TEPMMHAABHBIX No6eros. Boicokas ahhekTMBHOCTb, Kak
B 3alMTe UBETKOB, TaK 1 noberos 16A0HM, OblAQ NMOKa3aHa NpenapaToM Ha OCHOBE MEAHOTO Kyrnopoca
Miedzian 50WP, HO OH nokasaA (OMTOTOKCMUYHOCTb Ha AEMECTKaxX LBETOB. Tak>Ke B OMbITE Ha AOMTMKAX
He3peAbIX MAOAAX TPyl 3TOT MPOAYKT BbI3BaA 3HauMTeAbHoe rnobypeHue. B ueaom, Hamboabluas
3(p(PeKTUBHOCTb CPEAM PA3AMUHBIX TECTUPYEMbIX PeuenTyp U OakTepUaAAbHbIX WM30AITOB OblAd
3amkcMpoBaHa npu 06paboTKe AOMTUKOB HE3PEeAbIX MAOAOB rpyll 6akTeprasbHbIM M30AITOM A15
(Pantoea agglomerans) (96%); ApyrvmMun 3heKkTUBHbIMK MNpenapaTamun BbIAM aHTMOUOTUK Ha OCHOBE
Kasumin 2L (94%) n Miedzian 50WP (89%). Crout yumntbiBaTb, YTO KOHTPOAbHbIN npenapat Control-
phyt Cu, BHekopHeBoe M MnouBeHHOe yaobOpeHue, coaepxkautee Cu, MokasaA AOCTAaTOHMHO BbICOKYIO
3pheKTMBHOCTb — AO 7 1% npwn BHeceHnn B KoHUeHTpaunn 0,4% v 41% npun 0,2%.

KatoueBble cAOBa: (hOCITUA aAIOMUHUS, MEAb, KaCyrammumH, BUOKOHTPOAb, I6A0KO, rpyLLa.

Introduction

Fire blight (Erwinia amylova) belongs to the
most harmful diseases of apple, pear and over 130
other plant species, mainly of the Rosaceae fam-
ily (van der Zwet et al., 2012). It occurs in almost
50 countries of all over the world causing losses of
economic importance (EPPO 2017). The pathogen
infects all organs of the above ground part of plants
but the most susceptible are blossoms and terminal
shoots. The resulting necrosis and cankers often lead
to the death of a part or entire plants. Occurrence
of fire blight depends primarily on inoculum source,
susceptibility of the hosts and the course of weather
conditions. In some years its severity is very high
but in others it is noticed only on the restricted area.
The main source of fire blight dissemination, espe-
cially on longer distances, are latently infected nurs-
ery material (van der Zwet and Walter, 1996). The
important vectors of E. amylovora are also insects
and birds (Mazzucchi 1994, Beach-Andersen, 1974,
van der Zwet et al., 2012).

On the area of the Republic of Kazakhstan fire
blight was first discovered in the early 2000s and
from this time it disseminated to main regions of ap-
ple and pear growing. Favorable weather conditions,
particularly in the south-east part of the country,
contributed to the development of the disease and
great losses, especially in apple production (2Kap-

myxamenoBa [ A. u ap, 2016). According to current
data given under the program for the development
of the agro-industrial complex in the Republic of
Kazakhstan for 2013-2020 «Arpo6uznec-2020»,
the contaminated area covers of 419.935 ha, includ-
ing Almaty oblast — 688 ha, Zhambyl oblast — 107.3
ha and South Kazakhstan oblast — 53 ha (Program
for the development of the agro-industrial complex
in Kazakhstan, 2013). However, actually these val-
ues are much higher.

The plant protection program against fire blight
consists skillful integration of various methods in-
cluding chemical, agrotechnical and biological
onces. It is directed to elimination of disease source,
protection against infection and decreasing of plants
susceptibility (Steiner 2000; Sobiczewski, 2011).
However, assortment of chemical products recom-
mended to control of fire blight is extremely narrow
and mainly based on copper compounds which are
quite effective, but act only protectively and do not
cure infected plants. Those preparations can be also
phytotoxic which is manifested by fruit and leave
russeting. In some countries, fungicide based on
fosetyl of aluminium and antibiotics are registered
(Psallidas and Tsiantos 2000; Deckers et al. 2011;
Schoofs et al, 2014; JIazaper A.M., 2014). The use
of streptomycin, which is highly effective in control
of fire blight, create a risk of resistance induction
of E. amylovora and other bacteria, e.g. the human
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and animal pathogens. Therefore in EU the adop-
tion of antibiotics in plant protection is prohibited
(Council Directive 2004/129/EC). Also in Russia,
application of antibiotics for agricultural purposes
is not recommended, but drugs such as Fitolavin,
which consists of streptomycin-type antibiotics
synthesized by Streptomyces griseus, are intended
for control of plant diseases, including fire blight
(Kruglyak E.B. et al., 2009). In the Republic of Be-
larusia 4 preparations (Baktogen, Ecogrin, Betapro-
tectin and Enatin) based on selected bacteria that
strongly inhibit growth of the E. amylovora have
been developed (Hudnitska E.S. et al., 2015). To in-
crease the resistance of trees, it is worth considering
using prohexadione calcium-based products (Rega-
lis, Apogee) (Norelli et al. 2003; Sobiczewski and
Buban 2004; McGrath et al. 2009; van der Zwet et
al. 2012). Among the new perspectives are these of
natural origin, including biopreparations and resis-
tance inducers.

In recent years at Kazakh Research Institute for
Plant Protection and Quarantine in Almaty the re-
search on the biology and harmfulness of the causal
agent of a fire blight is conducted. To control of the
disease it is proposed various agrotechnical and
chemical measures, among others Japanese antibiot-
ic product Kasumin 2L, which is temporarily regis-
tered in Kazakhstan. However, Sagitov et al. (2016)
believes that recommended foreign products for use
in Kazakhstan’s orchards are very expensive and
not effective enough due to lack of the adaptation
to specific ecological conditions (Vernigor A.et al.,
2016). In this regard, at the Research and Production
Center of Microbiology and Virology in Almaty has

begun research on the development and creation of
domestic means of protecting fruit crops based on
microorganisms and biologically active substances
against £. amylovora.

The aim of our study was to evaluate the efficacy
of copper (Miedzian SOWP) and fosetyl aluminium
(Aliette 80WG) products, Kasumin (kasugamycin)
and 5 bacterial isolates originating from apple phyl-
losphere.

Material and methods

Efficacy of fungicides on apple blossoms

Apple blossoms on potted one-year old ‘Idared’
and ‘Szampion’ trees growing in the greenhouse
were sprayed at full blooming once with water
suspension of copper preparation Miedzian 50 WP
(50% copper oxychloride) at a dose of 1.5 kg/ha
or with Aliette 80 WG (80% of fosetyl aluminium)
at a dose of 3.75 kg/ha, once or twice (the second
treatment was done 3 days later). After 48 h treated
blossoms were inoculated by spraying with a wa-
ter suspension of the highly virulent strain Ea659 of
E. amylovora (107cfu/ml) and immediately covered
with plastic bags for 24 hours. On 5" and 7™ day af-
ter inoculation, the presence of fire blight symptoms
on the blossoms was recorded using a slightly modi-
fied scale of Pusey (1999): 0 — apparently healthy
blossom, 1 —necrosis visible on sepals or petals and/
or blossom bottom, 2 — necrosis in the whole ovary,
3 — necrosis additionally covering a half the length
of the peduncle, 4 — total necrosis of ovary and pe-
duncle (Fig. 1). Each treatment was tested on 160
blossoms (4 replicates x 40 blossoms on 5-10 trees).

Figure 1 — Efficacy of fungicides on apple blossoms

Efficacy of fungicides on terminal apple shoots

Tips of actively growing shoots on one-year-old
apple trees cv. Idared growing in pots in the green-
house were cut off with sterile scissors below first de-
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veloped leaf and afterwards sprayed once with water
suspension of Miedzian 50 WP at a dose of 1.5 kg/
ha or Aliette 80 WG at a dose of 3.75 kg/ha, once or
twice (the second treatment was done 3 days later).
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Inoculation by spraying with strain Ea659 at concen-
tration of 10’cfu/ml was done 48 or 72 h after the last
treatment. After inoculation the shoots were covered
with plastic bags for 24 hours. On 5%, 9" and 15" day
after inoculation the measurement of total length of

shoots and the length of their necrotized part was
made (Fig. 2). The diseased part of the shoots was
expressed as the percentage of its total length (Sobic-
zewski et al. 2015). Each treatment was tested on 16
shoots (4 replicates x 4 shoots on 4 trees).

Figure 2 — Efficacy of fungicides on terminal apple shoots

Efficacy of fungicides and bacterial isolates on
pear fruitlets

The study object was commercial products
recommended for control of fire blight: Kasumin 2L
(kasugamycin), Controlphyt Cu (copper gluconate)
and Miedzian 50 WP (copper oxychloride) as
well as 5 bacterial isolates originating from apple
phyllosphere. The method described by Sobiczewski
and Millikan (1985) was used. The pear fruitlet
slides of cv. Conference, at a thickness of 7-8 mm,
were momentarily dipped into water suspension of
tested product or bacterial isolate (10%cfu/ml) and
then placed on moisture filter paper in Petri dishes.
After 6 hours the slices were inoculated with F.
amylovora, strain Ea 659 by spraying with its water
suspension at 10’cfu/ml. The symptoms occurrence
on slices was evaluated after 3, 4, 5 and 7 days of
incubation at room temperature. The following scale
was used: 0 — no symptoms, 1 — several drops of

ooze, 2 — about half of slice with ooze drops and
necrosis, 3 — more than half of slice with necrosis
and heavy ooze, 4 — ooze and necrosis of whole slice
(Fig. 3). Each isolate was tested on 40 fruitlet slices
(4 replicates x 10 slices).

Fungicide phytotoxicity on pear fruitlets

Pear fruitlet slices at a thickness of 7-8 mm
of cv. Conference were momentarily dipped into
an aqueous suspension of tested preparation and
then placed in Petri dishes on moist filter paper in
room temperature. After 3 days the phytotoxicity
was evaluated using 4 — degree scale: 0 — lack of
symptoms; 1— natural discoloration after injury of
fruitlet; 2 — russeting of about half of slice; 3 — rus-
seting of whole slice. Chemical preparations: Mied-
zian SOWP (copper oxychloride), Champion 50 WP
(copper hydroxide), Miedzian Extra 360 SC (copper
oxychloride), Nordox 75 WG (copper oxide) were
evaluated.
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Degree of infection

Figure 3 — Efficacy of fungicides and bacterial isolates on pear fruitlets

Statistical analyses

The results were elaborated using ANOVA on
non-transformed data. For comparison of means,
the Newman-Keuls test was used at the significance
level of a = 0.05 using STATISTICA 10.0 software.

Results and discussion

The study showed that protective treatment of
apple blossoms with Aliette 80 WG and Miedzian
50 WP, applied once during full blooming, signifi-
cantly reduced blossom blight (Table 1). Evaluation
of disease severity on blossoms of cv. Szampion
performed 5 days after inoculation showed 70% ef-
ficacy of the first of the mentioned products and the
other — 100%. Slightly lower efficacy of both prod-
ucts was noted after the next two days of evaluation.
Two-fold use of the Aliette deserves attention. The
evaluation done both on 5" and 7" day after inocu-
lation indicate a slightly smaller blossom infection,
but insignificant in relation to the single use of this
product, and thus a little higher efficacy. General-
ly, the similar efficacy of both products was found
in the experiment on ‘Idared’ trees. In the case of
Aliette, the severity of blossom blight was similar,
regardless of the number of treatments.
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Table 1 — Efficacy of chemical products in protection of apple
blossoms against fire blight

Disease severity in days after inoculation
Treatment cv. Szampion cv. Idared
5 7 5
Control 0.70 c* 201 ¢ 0.54b
(water)
Aliette 80
WG 3.75kg/ | 0.21b[70.0] | 0.79b [60.7] | 0.13 a[75.9]
ha A
Aliette 80
WG 3.75kg/ | 0.15b[78.5] | 0.68 b [66.2] | 0.16 a [70.4]
ha BA
Miedzian 50
WP 1.5kg/ | 0.0a[100.0] | 0.03a[98.5] | 0.0a[100]
ha A

* degree of infection 0-4;

Application A — 90% of flowers open; BA — 10% and 90%
of flowers open; statistical analysis was performed separately
for each term; means with the same letters are not significantly
different at P<0.05 according to Newman-Keuls test, data in
brackets show the efficacy in % (degree of blossom infection
treated with suspensions of the bacteria or commercial product
in relation to control).
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On apple shoots cv. Idared, the protective
activity of Aliette was significantly different from
that of Miedzian at all assessment dates, i.e. 5,
9 and 15 days after inoculation (Table 2). After a
single application of both products the efficacy of
Miedzian 50WP was 100, 92.2 and 64.8%, while
that of Aliette — 41.8, 27.5 and 20.1%, respectively.
In the first two evaluation dates, the severity of
the fire blight on the shoots after treatment with
Aliette did not differ significantly, regardless of
whether one or two treatments had been applied.
However, the assessment made after 15 days from
the inoculation of shoots Aliette showed even a lack
of efficacy of this product after two applications. In

the second experiment, the assessments performed
5 and 9 days after inoculation also showed a lack
of efficacy of Aliette. Miedzian, according to the
assessment at 5 days after inoculation showed 100%
efficacy but after another 4 days it decreased to
42.6%. Next assessment made after 15 days showed
a lack of efficacy of Aliette when applied once,
and significantly higher, although unsatisfactory,
after two applications of this product. Whereas
the most effective proved to be again Miedzian,
but its efficacy was only 37.6%. Evaluation of the
phytoxicity of Aliette on pear fruitlet slices showed
that it was significantly less toxic than the standard
copper oxychloride and oxide products (Fig. 4).

Table 2 — Efficacy of chemical products in protection of apple terminal shoots cv. Idared/M26 against fire blight

Disease severity in days after inoculation
Treatment Experiment 1 Experiment 2
5 9 15 5 9 15
Control (water) 182¢ 4480 722¢ 20.6b 52.8b 63.8¢
Aliette 80 WG % "
3.75 kg/ha A 10.6 b [41.8] 32.5b[27.5] 57.7b[20.1] 17.0b[17.5] 46.8b[11.4] 58.8 ¢ [7.8]
Aliette 80 WG
3.75 kg/ha BA 7.9 b [56.6] 34.5b[23.0] 71.6 ¢ [0] 19.7 b [0] 443 b [l16.1] 49.1 b [23.0]
Miedzian 50 WP
1.5 ke/ha A 0.0a[100] 3.5a[92.2] 25.4 a[64.8] 0.0 a[100] 30.3 a[42.6] 39.8 a[37.6]

BA - 3 days interval between treatments.

Inoculation was done 72 h after last Aliette 80 WG treatment and 6 h after Miedzian 50 WP treatment.

‘1’ percentage of shoots infestation: the length of the shoot’s necrosis in relation to its total length; data in brackets show the
efficacy in % (percentage of shoots infestation treated with the respective bacteria in comparison to control); statistical analysis was
performed separately for each term; means with the same letters are not significantly different at P<0.05 according to Newman-Keuls

test (means + SE) (means + SE).

Aliette is an acidic systemic fungicide
used primarly against plant diseases caused by
Phythophthora spp. and some species of fungi.
However, it also has been found to be effective
against certain plant bacterioses. The results of
experiments conducted in both the USA and Europe
showed that efficacy of Aliette in control of fire
blight was inconsistent (Psallidas and Tsiantos
2000). Norelli and Aldwinckle (1993) reported
that the use of this product gave poor efficacy in
protection of apple blossoms under both high or low
inoculum pressure. In tests of Clarke et al. (1993)
the treatments with Aliette provided a significant
reduction in the number of naturally occurring
blighted blossom clusters under highly favorable
conditions for infection. However, no differences
between treated and untreated trees were evident

under less favorable conditions. Aliette was also
not efficient in protection of apple terminal shoots.
Tsiantos and Psallidas (1993b, 1996) found no
significant effect of fosetyl-Al in either preventive
or curative sprays with artificial inoculations,
while with natural infections a significant effect of
Aliette, probably because of low inoculum pressure,
was observed (Tsiantos and Psallidas, 1996a). In
contrast, Burr and Norelli (1984) showed effective
control of fire blight with fosetyl-Al, equal to that
of streptomycin. No significant difference in dose
effect was found, probably because of unfavorable
climatic conditions for disease development. Paulin
et al. (1990) reported that in the orchard conditions
sprays with relatively high dosage on blossoms
of pear or apple were often efficient in reducing
the number of infection. However, results were
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inconsistent. No curative effect had been noticed.
Another trials conducted over four years showed that
application of fosetyl-Al before expected infection
during bloom was effective against disease on apple
and pear trees (Laurue and Gaulliard 1993). Hagan
and Akridge (2002), however, proved on three-
year studies with various bactericides performed

on field-grown crabapple trees, that no significant  in the orchard.

Phytotoxicity of chemical products on pear fruitlets slices cv.

limitation of fire blight severity was obtained in case
of Aliette application. On the other hand Deckers et
al. (2011, 2013) documented a substantial reduction
of bacterial ooze formation in infected area of apple
and pear blossoms, shoots and fruits when the trees
were preventively treated with fosetyl-Al. This
indicate the possibility of inoculum source reduction
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Copper compounds have been established as
effective bactericides and have been used against
fire blight on apples and pears since 1900 (van der
Zwet et al., 2012). First commercial product based
on copper was Bordeaux mixture. In next years
the products containing copper hydroxide, copper
oxychloride and cuprous oxide as active ingredients
were developed. All copper formulations, with
artificial or natural infections, were equally or
more effective against fire blight and some were
comparable with streptomycin. However, all these
products are phytotoxic at the doses recommended
for efficient fire blight control during bloom and
post-bloom (Psallidas and Tsiantos 2000).

Our evaluation of efficacy of Kasumin 2L,
Controlphyt Cu and 5 bacterial isolates on pear
fruitlets showed that the best protective activity
demonstrated isolate A15, identified as Pantoea

*Mean values with the same letter do not differ significantly according to the Newman-Keuls test

Figure 4 — Phytotoxicity of chemical products on pear fruitlets slices cv. Conference

aggglomerans (Table 3). The severity of fire blight
on treated with this isolate fruitlets, evaluated 7 days
after inoculation, was lowest out of all products
and bacteria tested. Similar effect gave Kasumin
and included for comparison Miedzian at both
concentrations. Noteworthy is product Controlphyt
Cu, the soil and foliar fertilizer, containing only
6.5% Cu, complexed with gluconic acid soluble
in water. Any phytotoxic effect was observed
after its application on pear fruitlet slices (data
not shown). Efficacy of 71% and 42% determined
a week after inoculation after application at
concentrations of 0.4 or 0.2% respectively, under
high E. amylovora infection pressure should be
considered satisfactory. Antibiotic based product
Kasumin is now proposed for replacement use with
streptomycin where resistance to it was detected. Its
active ingredient kasugamycin belongs to the same
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class as streptomycin but differs in mode of action
(Copping and Duke, 2007). Study of McGhee and
Sundin (2011) showed that Kasumin used against
apple blossom blight was statistically equivalent
to the industry standard streptomycin in all 6
experiments. Moreover in replicated lab experiments
the development of spontaneous resistance in E.
amylovora to 250 or 500ppm of kasugamycin was
not observed when cell were directly plated on
medium containing high concentrations of antibiotic.

Considering all available products and means for fire
blight control in Belgian conditions Shoofs et al.
(2014) recommend a strategy including application
of copper at the beginning of the season, Vacciplant
(laminarin) and/or biopreparation Blossom Protect
(Aurebasidium pullulans) during bloom and 3
times with Aliette at intervals of 10-14 days after
petal fall. At the end of the season copper treatment
can be made during leaf fall period to protect leaf
scars.

Table 3 — Efficacy of bacterial isolates and commercial products in control of fire blight on pear fruitlets slices of cv. Conference.

Severity of fire blight in days after inoculation
Treatment
3 5 7

Control 1.00 ¢ 2.00d 3.00 f 391d
All* 090 ¢ 2.00d 2.00¢e 3.62d (7.0)
A12%* 0.25b 1.81d 2.05¢e 3.57d(9.0)
Al13* 0.00 a 0.60 be 1.51d 230 ¢ (41.0)
Al4* 030b 1.88d 1.88¢ 3.72.d (5.0)
A15** 0.05a 0.05a 0.10a 0.15 a (96.0)
Kasumin 2L 0,5% 0.00 a 0.07a 0.12a 0.25 a (94.0)
Controlphyt Cu 0,2% 0.12a 0.83¢ 1.22¢ 2.27 ¢ (42.0)
Controlphyt 0,4% 0.02a 0.52b 0.62b 1.12b (71.0)
Miedzian 50 WP 0,1% 0.02a 0.10a 020a 0.45 a (89.0)
Miedzian 50 WP 0.3% 0.00 a 0.00 a 0.00 a 0.42 a (89.0)

* Gram negative bacterial isolates; ** Panoea agglomerans; Mean values with the same letter in columns do not differ
significantly according to the Newman-Keuls test; values in brackets — efficacy

In summary, it should be emphasized that the
main element of integrated management of fire blight
is inspection of the E. amylovora host plants. The
inspections should start at the end of blossom period
or just after petal fall and be continue throughout the
entire season. The use of all appropriate methods for
management should be based on careful consideration
directed toward suppressing damages to the acceptable
threshold. Reducing primary infection source in the
orchard and in its vicinity by removing holdover
cankers during winter pruning and, if necessary, also
during the vegetation period is extremely important.
Early elimination of fire blight foci results not only
reduction of potential loses but also in limitation of
disease dissemination. This also includes application
of copper sprays at silver- or green-tip stag. Some

perspective creates growth retardant known in
Europe as Regalis 10 WG and as Apogee in the USA.
However, this product should not be recommended
for young orchards. Integrated disease management
includes choosing orchard sites and cultivars as well
as fertilization, irrigation and cultivation practices.
The relative susceptibilities of potential rootstock and
cultivar should be given high priority.
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PACIMTPOCTPAHEHHOCTb AHTUTEA
K RICKETTSIA TYPHI CPEAU HACEAEHUA
IOXKHOTO PETMOHA KA3AXCTAHA

AnHoTaums. Rickettsia typhi NpuHaAAeXUT K PUKKETCUMSIM FPYNMbl CbIMHOrO Trda U SBASETCS
BO30OYAMTEAEM DHAEMUUECKOTO ChIMHOro Tuda. 3apaxkeHne yeaoBeka R. typhi Moxer npoucxoautb
yepes YKyCbl KPbICMHbIX OAOX, MPU yNnOTPEOAEHUM MWLM MAM BOAbI, 3arpsi3HEHHOM TpPbI3yHaMM,
NpU BAbIXaHWUM BbICOXLIMX (PEKAAMI KPbICUHbIX OAOX, @ TaKXKe uUepe3 KAeLler, MnapasuTUpyoLmx
Ha kpbicax. CAayuyan 3a60AEBAHMS SHAEMUYECKUM CbIMHbIM TU(OM M CEpPOno3UTMBHOCTb K R. typhi
PerncTpupytoTcs Ha Tepputopmm coceanmx Kurtas n Poccum, oaHako ctatmctuka 3aboAeBaeMoCTuv
aHAeMuueckum TMom B KazaxcrtaHe A0 cux nop oTCyTCTBYeT. LIeAbto HACTOSILLEro MCCAEAOBAHMS BbIAO
OLIEHUTb PACMpPOCTPAHEHHOCTb aHTUTeA K R. typhi cpeam Haceaenus toxHoro pervioHa KasaxcraHa.
Hamun 6bina nccaepoBaHa BbiGopka HaceaeHus u3 253 yeaoBek B Bo3pacTe oT 1 A0 71 roaa (142
>KeHLMHbI, 111 My>umH). BbisiBAeHne cbiBOpoTOuHbIX aHTMTEeA 1gG npotme R. typhi nposoanan
MeTOAOM UMMYHOEPMEHTHOIO aHaAM3a. M3 nccaepoBarnHoi nonyasumm 34,4% nmean antuteaa 1gG
K R. typhi. Bbicokuit ypoBeHb Cepono3mMTMBHOCTM BbiA BbiSBAEH B TypkecTaHckon obaactn (91,8% B
cpeaHem no obaactu) 1 ceae XKbiaaHAbl AAMaTUHCKOM ob6AacTh (31,9%). CeponpeBareHTHOCTb ObiAa
0AMHakoBoM y 060mx noAoB. Cepono3vTMBHOCTbL He OblAd AOCTOBEPHO aCCOLMMPOBAHHA C BO3PACTOM,
OAHAKO MOAOXMTEAbHbIE PE3YAbTATbl HE OblAM OOHAPY>KEHbI B BO3PACTHOM rpymnne AeTeit A0 14 AeT.
[MoAyueHHble pe3yAbTaTbl MOATBEPXKAQAIOT LMPKyAsaumio R. typhi B TypkectaHckom v AAMATMHCKOM
obaacTax KasaxcraHa, 4To B CBOIO OuepeAb YKasblBaeT Ha HEOOXOAMMOCTb AAAbHEMLLIEro U3yuyeHus
POAM SHAEMMYECKOTrO CbIMHOro TU(a B CTPYKTYpEe AMXOPAAOK HESICHOIO reHe3a, BbISBASEMbIX CPEAM
HaceAeHus HOxHoro permoHa KasaxcraHa.

Katouesbie caoBa: Rickettsia typhi, KOxHbIin pernon KasaxcraHa, MMMYHOTAOOYAMHbI Kaacca G.
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Analysis of seroprevalence of antibodies to Rickettsia typhi
in the population of the southern region of Kazakhstan

Abstract. Rickettsia typhi (R. typhi) belongs to the typhus group rickettsiae and causes endemic ty-
phus. Human infection can occur alimentary (consumption of food contaminated with rat feces), through
rat fleas (infected flea bites, inhalation of dried flea feces), as well as through ticks that parasitize on rats
(infection occurs when a person is bitten by an infected tick). Cases of endemic typhus and seropositiv-
ity to R. typhi have been reported in the neighboring China and Russia, nevertheless little is known of
the endemic typhus in Kazakhstan. The purpose of this study was to evaluate the prevalence of specific
antibodies to R. typhi in the population of the southern region of Kazakhstan. A total of 253 individuals
(142 women, 111 men) aged from 1 to 71 years were recruited into the study. Detection of serum IgG
antibodies against R. typhi was performed by ELISA. IgG antibodies to R. typhi were detected in 34.4%
of the analyzed population. High prevalence was detected in the Turkistan oblast (91.8% on average in
the oblast) and in the village of Zhalandy, Almaty oblast (31.9% of all individuals). The seroprevalence
was identical in both sexes. Seropositivity was not significantly associated with age, but positive results
were not detected in the age group of children under 14 years. The obtained results confirm active cir-
culation of R. typhi in the Turkistan and Almaty oblast of Kazakhstan, which in turn indicates an urgent
need for further study of the role of endemic typhus in the structure of fever of unknown origin in the
southern region of Kazakhstan.

Key words: Rickettsia typhi, Southers region of Kazakhstan, class G immunoglobulins.
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Ka3akcTaHHbIH, OHTYCTIK aliMaFbIHbIH, XaAKbl apacblHAQ
Rickettsia typhi anTuaeHeAepiHiH, TapaAybl

Anaarna. Rickettsia typhi 6eptne cyseri TOGbIHbIH, PUKKETCUSIAAPBIHA XKATaAbl KOHE SHAEMMUSABIK,
GepTne cy3eriHiH KO3AbIPFbILLibl GOAbIN TabblAaAbL. R. typhi aypyAblH aaamFa >KyFybl ereyKynpbiKTapAblH
TicTeyi apKblAbl, KEMIPrilUTEPMEH AaCTaHFaH TaFaMAbl HEMECe CyAbl KOAAQHFAHAQ, ereyKyMpbIKTapAbIH
Keyin KaAFaH Ha)KiCTepiH aya apkblAbl XXYTKAHAQ, COHAAM-aK, ereykympblKTapAa NapasmTTik KeHeAep
ApPKbIAbl BOAYbI MYMKiH. DHAEMUSABIK TH( >kaHe R. typhi cepono3ntusTiAik >caraaiAapbl Kepliaec
KbiTan meH Pecerae TipkeareH, 6ipak, Kasakcranaa Trd aypybl TypaAbl CTaTUCTUKA SAT Ae OK,. OCbl
3epTTeyAiH MakcaTbl KasakCTaHHbIH OHTYCTIK alMaFbIHbIH XaAKbl apacbiHAa R. typhi aHTMAeHeAepaiH
TapaAybiH 6aranay 60AAbl. biz T-aeH 71 »acka aeniHri 253 apamHaH TypatbiH (142 anea, 111 ep
aAaM) XaAbIKTbIH, ipikTeAyiHe Taaaay >kacaablk. R. typhi kapcebl IgG Capbicy aHTUAEHEAEPiH aHbIKTay
MMMYHO(EPMEHTTIK TaAAay ©AICIMEH XKYprisiaai. 3epTteareH nonyaaumaaaH 34,4% 1gG R. ty-
phi aHtTnaeHeaepi 60AAbl. Cepono3uUTUBTIAIKTIH, KOFapbl AeHreni TypkictaH o06AbICbiIHAQ (0OAbIC
GorbiHwa opTawa 91,8%) >xaHe AAMaTbl O6AbICbIHbIH, XKblAaHABI aybiAbiHAQ (31,9%) aHbIKTaAAbI.
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PacmipocrpaneHHOCTS aHTUTEN K Rickettsia typhi cpenu HaceneHUs I0)KHOTO perrona Kazaxcrana

CepornpeBaAeHTTIAIK eKi XKbIHbICTa Aa 6ipAert 60AAbl. CEPOMO3MTUBTIAIK >KaC LWamacbiHa GanMAaHbICTbI
emec, bipak, oH HaTuxeAep 14 xacka AeniHri 6ararapAbiH Xac TOObIHAA TaObIAFAH XKOK,. AAbIHFaH
HoTuxkeaep KasakcraHHbiH TypkictaH >kaHe AAmatbl obAbicTapbiHAarbl R. typhi umpkyasumscbid
pacTanabl, 6yA 63 ke3seriHae KasakcTaHHbIH OHTYCTIK aliMaF biHbIH, TYPFbIHAQPbl aPACbIHAA aHbIKTAAATbIH
6eArici3 reHesaeri Kbi36a KypbIAbIMbIHAAFbI SHAEMUSIAbIK, CY3€KTiH POAIH OAQH Bpi 3epTTey KaXKeTTiriH

KepceTeAi.

Tyiin ce3aep: Rickettsia typhi, KasakcraHHbiH OHTYCTIK aimMarbl, G KAQCTbl UMMYHOTAOOYAMHAEP.

BBenenne

PuxkeTcno3bl TMpeacTaBISIIOT CcOOOM IHXO-
panouHbie 3aboieBaHUs, BBI3BAHHBIC OOJHUTAT-
HBIMH BHYTPHUKJICTOYHBIMU OaKTepUAMH, NPHU-
HaJJIeXaluMu K poay Rickettsia, cemelicTBa
Rickettsiaceae [1]. PUKKETCHH TECHO CBSI3aHHBI
C WICHHCTOHOTHUMH, MUTAIOUUMHUCSA KPOBBIO, U
[OAPA3EIAIOTCA HA JBE TPYNIbI: TPYIILY CBII-
HOro TH(a ¥ TpyNny MATHUCTHIX JIUXOPaJoK [2].
Pukkercun Trpynmel NATHHUCTBIX JUXOPaAOK ac-
COLIMMPOBAHBI C KJICIIAMH, B TO BPEeMs KaK PHK-
KETCHH TPYIIIBI CBITHOTO TH(da — ¢ OnoxamMu U
Bmamu [2]. R. typhi IpuHAIIEKUT K PUKKETCUIM
IPYIIIBI CBITHOTO TH(A U SBIsIETCS BO30OyAUTEIEM
9HJEMHYECKOTO CBHIMTHOTO TH(a (KPBICUHBIA TU(,
OnomnHbIi TH(). OCHOBHBIM 300HO3HBIM pe3ep-
ByapoM R. typhi cAWTalOTCS KPBICHI pona Rattus.
Kpeicunas roxHas 0noxa (Xenopsylla cheopis) u
komaubs 01oxa (Ctenocephalides felis) sBnsitorcs
KJIACCUYECKUMH BEKTOPaMU, NIEPealoUMHU KPbI-
cuHbIil TU( moasM [3]. 3apaxeHue yeaoBeKka Mo-
XKET MPOUCXOIUTh Yepe3 YKyChl KPBICHUHBIX 0JI0X,
MPU YOOTPEOJICHUH UM WM BOJBI, 3arpsi3HEH-
HOH T'pbI3yHaMH, MPHU BIBIXaHUU BBICOXIIUX (he-
KaJIn{ KPBICUHBIX 0JIOX, a TakXe depe3 KielleH,
MapasuTUPYIOIIUX Ha Kpbicax. 3abolieBaeMOCTh
9HAEMHYECKUM CBHITHBIM TH(QOM HOCHUT CIIOPaaH-
YECKUU XapaKTep, 4alle perucTpUpyeTcs JeTOM U
paHHEH OCeHbIO, W, KaK MPaBWIIO, CBSI3aHA C MPH-
CYTCTBHEM KphIC [4].

OHpoTeNnua bHbIE KJIETKU SIBISIOTCS IMEPBUY-
HBIMH KJICTKAMU-MUIICHIMU s R. typhi, 41O
o0ycinaBnuBaeT psi KINMHUYECKHUX CHMITOMOB,
HaOMIOAaeMBIX MpHU dHAeMHYeckoM Tude [5]. Han-
OoJsiee pacnpocTpaHEHHbIE MPU3HAKH U CUMIITOMBI
KPBICUHOTO TH(]a Heceun(pHIHbI U BKIIOYAIOT JIH-
xopanky (98-100%), romoBayto 60nb (75-77%) u
03HO0 (66%), cbimib (54% -63%) [5]. Cointb 00BIYHO
MeHee BBIPAKEHA, YeM IIPH 3MUAEMHUYECKOM ChIIl-
HOM TH(E, ¥ 9aCTO MOXKET OTCYTCTBOBaTh. Y JeTei
KIMHUYECKHE CHMITOMBI HECKOJIBKO OTIHYAIOTCA.
l'onoBnas Gonb, HEJOMOTaHKE, aHOPEKCHS, 03HOO
U CBIIIb PETUCTPUPYIOTCS y IOJIOBUHBI 3a00JI€BILINX
JICTEH, 4acTo HaOJIF0at0TCs O0JIb B )KUBOTE, UAPEs
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u 60b B ropiie [6]. I[lockombKy KIHHHYECKAs CHM-
MTOMAaTHUKA YHIEMUYECKOTO CHITHOTO TH(A HE UMe-
€T CTPOTr0 MAaTOTHOMOHHYHBIX YepT, 3a00JIcBaHHE
9acTo HE AMarHoCTUpyetcs [7].

CornacHo mannbeiM Tsioutis C. ¥ coaBT., Tpo-
BEJIIINM CHCcTeMaTHdeckuii 0030p 33 wmcciemoBa-
HUH, goctynHeIXx B 0aze Pubmed MEDLINE, Ha-
ypHasg ¢ 1980r. mo 2017 r. u BrmrouuBmux 2074
MAaIUeHTa ¢ YHJEMHUIECKUM TH(HOM, CMEPTHOCTh OT
sugemudeckoro tuda cocrasiser 0,33%, omHako
OCIIO)KHEHUS HaOmonanmuck y 26% OonbHBIX [6].
Yaire Bcero coo0Iaioch 0 MOPaKeHUIX TbIXaTeIb-
HOW cucTeMbl [6, 8], MOpakeHUSX IEHTPATHLHON
HepeHo# cucteMsl (LIHC) [6, 9], mopakeHusx mo-
gek [10-12] u odTaIbMOIOTHIECKIX OCIIOKHEHHUSIX
[6, 13]. OcoxHEHHUS YaCTO Pa3BHBAIOTCA y MOXKH-
JIBIX MalUeHToB [14] u mauueHToB ¢ MepeHeCeHHOU
TpaHcmuiantanuenn [15]. HemaBHO mpoBeeHHbIE
AKCTIEPUMEHTAIBHBIC UCCIICTOBAHUS ITOKA3IH HEl-
porponu3M R. #yphi [16], uTo mpeamnonaraer, 4To
3TH OaKTepuu cleAyeT MPUHUMATh BO BHUMaHHE B
ciaydasx Heau(QepeHIIUPOBAHHBIX BOCIAIUTEb-
HbIX 3a0oneBanuit ITHC.

XOTs SJHIEMUYECKUHA CBITHON TH(] HE cUUTaeTCs
TSDKETBIM 3a00JICBaHUEM, 33JIEPKKa COOTBETCTBY-
IOIIEeH aHTUOMOTUKOTEPAINH SIBISETCS OCHOBHBIM
(haKTOpOM TUIOXOTO MPOTHO3a y TAIUEHTOB. YUH-
ThIBas, uTo KazaxcraH SBISETCS 4acThIO MHUPOBO-
ro apeana R. typhi u TOT (paKT, 4TO JIUXOPaIOYHBIC
COCTOSIHHISI HEM3BECTHOTO TE€HEe3a YacTO PErucTpH-
pytoTcsi cpeau HaceneHus: IOxxaoro permona Ka-
3axcTtaHa [17], 1enaplo HACTOSIIEro HUCCIICIOBAHUS
ObUTO TIOKa3aTh HAJWYHME W PAaCIpPOCTPAHEHHOCTH
aHTHUTEN K R. typhi cpey HaCEICHUS I0KHOTO Peru-
ona Kazaxcrana.

MeToabl

OOpa3iel  CHIBOPOTOK OBLTH coOpaHbl y 253
xurened B TypkecTaHCKoW M AJIMaTHHCKOH 00-
macteii ¢ sHBaps mo nekadbpp 2018 r. (Pucynok 1).
HccnenoBanne mpoBOAMIOCH COTJIACHO 3THYECKUM
npuHIUnaM XelbCcuHCKoM Jlexnaparuu u ObLIO
0100peHo DTHYeCKUM KOMHUTETOM HarmoHabHO-
ro Ilentpa buorexnomoruu, Hyp-Cynran. Ilepen
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3a00pOM KpOBH BCE UCCIIEAyEeMbIe MM UX POANTE-
1 B CIIy4ae HECOBEPILICHHOJIETHS HCCIELYEMOro,
NPEAOCTABWIN TUICbMEHHOE HHPOPMUPOBAHHOE CO-
riacue Ha uccienoanue. OOpasubl CBIBOPOTOK 10O

HCCIEAOBAHUS XPAHWIH B 2 aIMKBOTaX MPU TEMIIE-
patype -20°C. Ilepen ucciemoBanueM o0Opa3Ibl ChI-
BOPOTOK Pa3MOPaKWBAU M HWHAKTUBUPOBAIH IPHU
60°C B Teuenue 20 MuH.
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Pucynox 1 — Caiitel 3a00pa KpOBH y HacelICHHs Ha aHTUTENA K R. fyphi

AHanu3 CBHIBOPOTOK Ha COJEpPIKaHWUE AHTHUTEN
IgG x R. typhi mpoBOAHIIN C UCITOJIB30BAaHUEM KOM-
Mmepueckoro Habopa R. typhi IgG ELISA Kit (Fuller
Laboratories, CIIIA), B KOTOPOM HCIOIB3yETCS BH-
nmocneruduiaeckuii 6emox rOmp B, BeIIeneHABIN 13
R. typhi, ¢ 9yBCTBUTEIHHOCTHIO U CTICU(DUIHOCTHIO
>99% u 97%, COOTBETCTBEHHO. AHAIU3 NPOBOAU-
JIM COTJIACHO MHCTPYKIHU (DUPMBI-IPOU3BOIUTEIIS.
[t aToro, 0OpasIfsl UCCIIEAYEMOM CHIBOPOTKHU Pa3-

Oasism B 100 pa3 B pacTBOpHTENE, BHOCHIN IO
100 mMKj1/1TyHKa. pa3BeeHHBIX 00Pa3IOB U KOHTPO-
neii (mo3uTuBHBIN, HeratuBHBIN, Cutoff Calibrator)
B IUIAIIKY M MHKyOMpoBanu 60 MHMH NpH KOMHAaT-
HOW TeMmmeparype. JlyHku npombiBanu 4 pasa ais
yIaleHus] HECBSA3aBUIMXCSI aHTUTEN C MCIIOJIb30Ba-
HUEM aBTOMATHYECKOTO NPOMBIBATENS IUIAHILETOB
BioTek (BioTek Instruments, CIIIA) u BHOCHIN TIO
100 mxn/mynka. IgG HRP Conjugate. [lanee uHKy-
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6upoBanu 30 MUH NIpH KOMHATHOH TeMmIeparype B
TEMHOTE, OTMBIBaIM 3 paza, BHocwind 1o 100 Mk
TMB cy6crpara u uHKyOupoBaiu 10 MUH B TEMHO-
te. Peaknuro ocranasimBanu nobdasienneM 100 MK
CTON-pacTBOpa M aHalnuzupoBaiu npu 450 HM Ha
wianmetTHoM MDA ananmzarope BioTek (BioTek
Instruments, CIITA).

JMCKpUMUHAIINIO TIOJIOKUTENBFHBIX W OTpHIla-
TEJBHBIX CBIBOPOTOK TMPOU3BOIMIN, PACCUUTHIBAS
oTHoIeHue ontuueckoit wiotHocTH (OIl) B myHKe
¢ obpasmom manuenta otHocutenbHO OII Cutoff
Calibrator. IToka3arenu Beimre 1,2 cCUATAINCH HOJIO-
JKUTENbHBIMU, HUXE 0,8 — oTpunaTenbHbIMY, 0T 0,8
10 1,2 — pe3yabTaT COMHUTEIHHBIN.

buocraTtuctrueckuii aHanu3 NpOBOJIWUIIN C HC-
MIOJI30BaHUEM TIPOTPAMMHOTO obOecriedennst Epi-
Info 7 (CDC). Hns OLEHKH CTaTUCTHYECKOH 3Ha-
YUMOCTH BBISIBJICHHBIX ACCOIMAIMI MCIOIB30BaIU
TouHbIN KpuTtepuil Guinepa. Pe3ynpTaThl npencTas-
JIEHBI KaK CpeJHee+CTaHAapTHOE OTKJIOHEHNE. 3Ha-
YUMOCTh JIJISl BCEX aHAIM30B ObLIa OmpejelicHa Ha
ypoBHe p<0,05.

PesyabTarhl

Hauwnnas ¢ staBaps 2018 r. mo gexabps 2018 r.,
JUISL KCCIeIoBaHusI ObUTH cOOpaHbl 00pasIbl CHIBO-
poTku y 253 uenosek. CpeHUIl BO3pacT Uccieaye-
MbIX Ob1T 36,9 neT (amanazon 1-71 ner), u3 Hux 142
xeHumHb (56,1%) n 111 myxuun (43,9%). Coop
00pasIoB CHIBOPOTKH MPOXOAWI B OOJIBHUIIAX, ITO-
JTUKJIMHUKAX, a TaKKe BO BpeMsi 00X07a MECTHBIX
KHUTENEH B rOpOAax U aIMUHUCTPATUBHBIX LIEHTPaxX
IOxnOTO pernona Kazaxcrana (Tabmuma 1).

W3 253 mnpoanamu3upoBaHHBIX 00pasnoB 87
(34,4%) 6pun mo3utuBHBIMU 10 1gG K R. typhi, u3
HuX 15 o6pa3mnos (17,2%) mMenu o4eHb BBICOKHMA
TUTp antuteln (mokasarens OIl o6pasua npeseimaeT
OII Cutoff Calibrator 6onee uem B 4 paza), 44 o6paz-
na (50,6%) nMenu BEICOKHIA TUTP aHTHTEN (TIOKa3a-
tenb OI1 o6pasua npesermaer OIT Cutoff Calibrator
B 2-4 paza) u 28 o0pa3uoB (32,2%) uMenu HU3KHMA
TUATp aHTUTeN (mokazatenb Ol oOpasia mpeBkImaeT
OII Cutoff Calibrator B 1,2-2 paza). Haubonpsmmit
MIPOIIEHT CEPOITO3UTHBHBIX 00pa3IoB ObLT 0OHApY-
keH B TypkecraHnckoil obmact u B mocenke JKbI-
naHabl AnmaTtuHcKol obsactu (Tabmuma 1).

CepolpeBaJIeHTHOCTh OBUTa  OJMHAKOBOU Y
ob6oux monoB (Ta6muma 2). CpenHuit Bo3pact ce-
POTIO3UTUBHOTO HaceneHus cocrasmia 37,3+14,7, B
TO BpeMs KaK CPeTHHI BO3PaCT CepOHETaTHBHBIX
TOHOpPOB cocTaBmi 35,9+16,2. TlpoBeneHHBIN J10-
THCTUYECKUI PErpeCCHOHHBIA aHAIN3 HE BBISIBHUII
CTaTHCTUYECKH 3HAYUMBIX JIOCTOBEPHBIX pa3iu-
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YU B ACCOLMAIIH CEPOMO3UTHBHOCTH C BO3PACTOM
(nanuble He mokasaHkl). [Ipu cTpaTUdUKAUK TIO
BO3PAcCTHBIM TPYIIIaM, CEPOTO3UTHBHOCTH TaKXKe
He OblIa JIOCTOBEPHO aCCOIMMPOBaHA C BO3PACTOM,
OJTHAKO TOJIOKUTENbHBIE Pe3yIbTaThl He ObUTH 00-
Hapy>kKeHbl B BO3pacTHOM rpymme nered Ao 14 mer
(Tabnuua 2). MaTepecHo, 4TO MPOKUBAHNE B CEIb-
CKOM MECTHOCTH HE OBUIO acCOLMHPOBAHO C CEpPO-
MO3UTHBHOCTHIO K R. typhi (Tabmuna 2).

Cnyvan 3a00JeBaHUsI SHIEMUUYECKHM CHITHBIM
TU(POM U CEPOTO3UTUBHOCTE K R. fyphi peructpu-
pyroTcs Ha Tepputopun cocennux Kuras u Poccuu
[18, 19], omHako cTaTUCTHKA 3200JIEBAEMOCTH KPbI-
CHHBIM CBHITHBIM TH(OM B Kazaxcrane B HacTosIIee
BpeMs OTCYTCTByeT. Pe3yibpraTel MpOBENEeHHOTO
HaMH HCCIEOBaHUs MpeArnonaratoT, 4to FOHbIH
peruoH Kazaxcrana, B wactHocT TypkecTaHCKas U
AnMaTrHCKas 0ONIacTH SBISIIOTCS apeajioM aKTHB-
HOU mUpKymauuu R. typhi. Tak, 0JJHa TPEThs YacTh
BBEIOOPKH HaceNeHHs UCCIIeyeMbIx obnacteid FOx-
Horo pernoHa Kazaxcrama mmenn anturena IgG k
R. typhi.

BrisBinenne ceiBopoTouHBIX aHTUTEN 1gG K R.
typhi TIPOBOIWIA METOJOM HMMYHO(EPMEHTHOTO
aHaJIM3a C MCIIOJIb30BAHUEM KOMMEPYECKON TeCT-
cuctemsl Rickettsia typhi 1gG ELISA Kit (Fuller
Laboratories, CIIIA). CrneayeT OTMETHTb, YTO, He-
CMOTpPsSI Ha BBICOKYIO crienupuvHocTh (97%) nan-
HOW TECT-CHCTEMBI, TPOU3BOIUTEIN OTMEYAIOT
BEPOATHOCTh KPOCC-PEaKTUBHOCTH C Rickettsia
prowazekii B cly4asix BBICOKHX TUTPOB CHIBOPOTOY-
HeIX [gG anTHTen. TakuM 00pazoM, MBI HE MOXKEM
WCKJII0YaTh BO3MOXKHOCTh TOTO, YTO BBICOKAs Cepo-
MO3UTUBHOCTB, 110 KpailHel Mepe, y JItoJiel cTapiie
65 ner He Morjia OBITH CBS3aHA C IEPEHECEHHBIM
AMHUJEMUYECKUM CHIITHBIM TH)OM.

Pe3ynpTaTel TNpOBENECHHOrO aHamW3a IOKa3a-
m, uto TypkecraHckas oONacTh, TAe MPOIEHT ce-
POIIOJIOKUTENBHBIX 00pa3loB B CPEJHEM JOCTUTANT
91,8%, MoxeT paccMaTpuBaTbCsi KaK SHACMHUYHAs
o R. typhi TeppuTtopus. 3HAYUTEITHLHO O0JIee HI3KUH
MIPOIIEHT CEPOMNO3UTHBHBIX 00pasnoB (B CpeaHeM
16,1% mo oGsiactu) ObLT BBISBIICH y XKuUTenel Anma-
TiHCKON obmactu. Ilo AnmaTtuHCcKO# obmacty u3 6
HCCIIETyeMbIX PaiOHOB HauOOJIee BEICOKH YPOBEHB
CEpOTIONIOKUTEIBHBIX PE3YJILTATOB OBLT MOKa3aH B
mocenke JKeutaampl. Takue pasmuaus MOTYT OBITh
CBSI3aHBI C KIMMATOM B pailOHE MCCIIeIOBAaHUsI, CIIO-
COOCTBYIOIIMM PACIPOCTPAHEHUIO KPBIC U JIPYTUX
TPBI3YHOB-TIEPEHOCYNKOB 3a00mneBanysi. Kpome Toro,
paHee IPOBEICHHBIE HCCIENIOBAHUA IOKa3aiH, 4TO
pacrpocTpaHeHHe SHAEMHUYECKOTO CHITHOTO TH(a,
KaK TPaBWJIO, CBSI3aHO C IUIOXVMHU CAaHUTAPHO-THTH-
€HUYECKUMHU yCIOBUAMHU Ku3HU [20].
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Tadomuma 1 — PacnipocTpaHeHHOCTh aHTHTEN K Rickettsia typhi cpey HaceIeHUs F0XKHOTO pernona Kazaxcrana

Kon-Bo Kon-Bo Kon-Bo
Ob6macth Kon-Bo HeraTuBHBIX
Topon/anmunucTpa- o0cenyeMbIx no3uTHBHbBIX Ha IgG . COMHHUTEJBHBIX
IO>xHOTrO pernona . . Ha IgG R. typhi .
Kasaxcraia TUBHBIN LIEHTP o0pasioB R. typhi o6pa3uos oBpasios (%) Ha IgG R. typhi
CBIBOPOTKH (%) pasit o 06pasnos (%)
Uynakkypra 15 14 (93,3%) - 1(6,7%)
TypkecTanckas Taykent 15 15 (100%) - -
obnactb XKerucaii 16 13 (81,3%) 2(12,5%) 1 (6,2%)
Typkecran 15 14 (93.3%) - 1 (6.7%)
Bcero no odnactu 61 56 (91,8%) 2 (3,3%) 3(4,9%)
Ecuk 11 2 (18,2%) 9 (81,8%) -
Tanrap 2 0 1 (50%) 1 (50%)
AJIMATHHCKAS AnMarsr 56 4 (7,1%) 50 (89,3%) 2 (3,6%)
obnacth Koxoxap 5 0 4 (80%) 1 (20%)
JKputa st 69 22 (31,9%) 32 (46,4%) 15 (21,7%)
JlencuHck 49 3 (6,1%) 46 (93,9%) -
Bcero mo odsactu 192 31 (16,1%) 142 (74,0%) 19 (9,9%)
Bcero o pernony 253 87 (34,4%) 144 (56,9%) 22 (8,7%)

Taommna 2 — Jlemorpaduueckue JaHHbIC UCCIETyEeMbIX UL Ha R. typhi roxxHOTO pernona Kasaxcrana

Kon-Bo Kon-Bo Kon-Bo
o0cienyeMbIx no3uTHBHBIX Ha IgG Koa-Bo neramsHpix COMHUTEJILHBIX
1 0,
00pasios R. typhi o6pa3siion Ha L%G;:' (t)}];p hi Ha IgG R. typhi OR (95% CD)
ceIBOpOTKH (%) (%) past o6pasios (%)
ITon:
MYXK. 111 (43,9%) 32 (28,8%) 68 11 1
JKEH. 142 (56,1%) 55 (38,7%) 76 11 1,5 (0,9; 2,6)
Bo3spacraas rpymma:
1o 14 ner 11 (4,3%) - 10 1 -
15-24 53 (20,9%) 18 (33,9%) 32 3 1
25-34 60 (23,7%) 25 (43,8%) 32 3 1,4 (0,6; 3,0)
35-44 47 (18,6%) 18 (42,8%) 24 5 1,3 (0,6; 3,1)
45-54 36 (14,2%) 11 (33,3%) 22 3 1,1 (0,4; 2,8)
55-64 31 (12,3%) 8 (30,03%) 18 5 1,3 (0,5; 3,5)
crapure 65 13 (5,1%) 6 (50,0%) 6 1 1,8 (0,5; 6,3)
JlaHHBIC HE 2(0.8%) 1 ) 1 )
HN3BCCTHBI
IIpoxuBanue:
ropox (Kerucaii,
Typkecrtan, Ecuk, 100 (39,5%) 33 (33,0%) 62 5 1
Tanrap, Anmarsr)
ceno (Yynakkypras,
TaykenT, Koxxap, o o .
Keurane, 153 (60.5%) 54 (35,3%) 82 17 1,2 (0,7; 2,1)
JlencuHck)

Ipumeuanue: OR — coorHomenue mancoB (odds ratio), 95% CI — nosepurensHslii nHTEpBan (confidence interval).
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[TockonbKy JaHHOE HCCIENOBAaHUEC HE BBISIBU-
JI0 KaKUX-TMOO CYIIECTBEHHBIX PAa3IAYNA MEXIY
TOPOJICKUMHU M CEIBCKUMHU JKUTETISIMU, MBI MOXKEM
Mpeanoyarath, 4ro o0 MOMYJSAINH OJWHAKOBO
mo/iBep>KeHbI (pakTopam pucka. Tem He MeHee, clie-
JIyeT OTMETUTh, 9TO B TaKHX ropojax kak Tamrap,
Ecuk, XKetucail 3HauuTeNbHO Pa3BUTO YaCTHOE XO-
35ICTBO, YTO YBEJIIMYMBAET PUCK KOHTAKTa C TPHI3Y-
HaMHU U JOMAaITHUMU KUBOTHBIMHU.

Tak>ke MBI TIOKa3aJIM, YTO W JKCHIIUHBI, H MYX-
YIHBI B PABHOW CTETIEHH TTIOABEPKEHBI (JaKTOpam pH-
cka 3apaxenus R. typhi. Pe3ynbTarhl COrnacyroTcs ¢
WCCIIEIOBAHUSMU, TIPOBEICHHBIMU PaHee B APYTUX
cTpanax [21-25]. Bo3pacT Takkxe HE OBLT acCOIUU-
POBaH C CEpONO3UTUBHOCTHIO, UTO CBUAETEILCTBY-
€T 0 TOM, YTO C TEUSHHEM BPEMEHH U HAKOILJICHHEM
SKCIIO3UIINH aHTHUTENIA HE MOTYT HAKAIUTMBAThHCS Ha
YpOBHE MOIMYJSILNY, a, CIEA0BAaTENBHO, O HECTOM-
KOCTH UMMYHUTeTa K R. typhi. IHTEpecHo, 4To ce-
POTIONIOKUTETBHBIE 00pasibl HE ObUIM BEISBICHBI
B BO3pacTHOM rpynne neteit 1o 14 ner. Takue pe-
3yJBTATHI MOTYT OBITH CIIEICTBUEM MAJIOTO pa3Mepa
BBIOOPKH JaHHOM Bo3pacTHO rpynmsl (11 denosek,
4,3% ot Bceil BEIOOPKH), TUOO CBHIIETEIILCTBOBATH
0 TOM, 4TO AETH 110 14 JIeT He MOABEPrarTCs PUCKY
3apakeHuto R. typhi, BO3MOXKHO BCIIEACTBHE TOTO,
YTO OHHM HE YYaCTBYIOT B TPYJIOBOH NEATEIBHOCTH,
SIBJISTTOTTICHCST (haKTOPOM pHCKa 3apaxkeHus [22, 26].

Hamre mccnemoBanme mMmeeT HECKOIBKO OTpa-
HUYEeHUH. Bo-IepBbIX, TOUHO HEJNIB3S CKa3aTh, UMeE-
JIOCh JIU B MPOLUIOM 3a00JIeBaHUE Y CEPOTOIIOKH-
TenbHBIX 0 IgG anTHTENaM K R. fyphi cyOBeKTaM,
y BCEX B aHaMHE3€ €CTh KOPOTKHE JINXOPaIOvHbIe
3a00J1eBaHus, HO MBI HE MOKET TOYHO CKa3aTh, YTO
3TO OBUT PHAEMUYECCKUH CBHIMHON TH(. BO-BTOPHIX,
MOCKOJIBKY Y KaXXIOTro HMCCIEAyeMoro 3abupanach
TOJIBKO 1 TTpoOa CHIBOPOTKH, MBI HE MOKEM OLICHUTh
OBLITO ITM Y HUX HapacTaHWe TUTPa aHTHUTE.

3aKkiIoueHne

Takum 00pazom, Hallle UCCIIeIOBaHUE MTOKA3aJI0
OUYECHb BBICOKYIO PaCIpPOCTPAHEHHOCTh CEPOIO3H-
tuBHOCTH (110 IgG) K R. typhi B IOXHOM permone
Kazaxcrana. CrnenoBarenbHO, CYIIECTBYeT OCTpas
HEOOXOMMMOCTh B JAIBHEHIINX MPOCTIEKTUBHBIX
UCCIICIOBAHUAX ISl W3YyYCHUS POJM PUKKETCHIT
TPYIIIBI CHIMHOTO TH(a KaK TOTeHIUATBHON MPUIH-
HBI JINXOPAJI0K HESICHOTO TeHe3a B PETHOHE.

Paboma  evinoimena 6 pamkax  epanma
AP05134146 “H3zyyenue 6udos u 2eHOMUNO8 puK-
Kemcutl, YUPKYIUPYIOWUX 6 HPUPOOHbIX 04dedx
toorcHo2o pecuona Kazaxcmana” Komumema Hayxu
Munucmepcmea obpazosanus u Hayku Pecnyonuxu
Kaszaxcman.
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SOME COMMERCIAL FISH SPECIES NUTRITION
IN THE KAZAKHSTAN PART OF THE CASPIAN SEA

Abstract. Investigation of nutrition and nutritional relationships of fish in the Northern Caspian is
needed because this part of the water body is a feeding site for many fish species. The nutritional mate-
rial was selected in the course of conducting comprehensive marine research in the Kazakhstan Caspian
Sea waters, in the summer and autumn of 2018. A feeding research of such predatory fish as pike perch,
asp, and sabrefish, as well asbream, roach, crucian carp, and golden mullet obtained from trawl catches,
made it possible to trace the overall productivity formation of the reservoir and determine the reservoir
water content. The researched fish had gastrointestinal tracts sufficiently filled with food. Fish with empty
stomachs were rarely seen which indicates good nutrition and active consumption of food. It was re-
vealed also that crustaceans, mollusks, and worms constituted the basis of the food intake of the fish of
the benthophagous; while predatory species fed on the advanced fry. This suggests food plasticity and
selectivity of fish. Also, benthophagous fish can eat a variety of food, and thus not create competition
for each other in the diet. The lowest indices of gastrointestinal filling were in predatory fish species.
The basis of the food lump in all analyzed fish was digested food. It can be noted that the fish caught on
the digestive organs in the fall had fatty layers indicating that the fish were fed and did not experience a
deficit in the food objects. According to the results of the research, the seasonal species diversity of feed
objects in the north — eastern part of the Caspian Sea was also established.

Key words: Caspian Sea, food, foraminifera, worms, crustaceans, mollusks.
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Kacnuit TeHi3iHiH Ka3aKCTaHADIK GOAiriHAeri eHepkacinTik MaHbi3bl 6ap
Keinbip 6aAbIK TYpAepiHiH KOpeKTeHyiH 3epTTey

Anparna. Coatycrik Kacnuiiaeri 6aAbIKTapAblH KOPEKTEHYiH >KoHe KOPeKTiK 6GaliAaHbIChIH
3epTTeyAiH KaXXeTTIAiri ataaraH avmMakTapbl GAaAbIKTbIH KONnTereH TypAepiHiH epicTey opHbl GOAbIM
TabblAybIMeH TYCiHAiIpiAeai. KopekTeHy 6orbiHLua MaTepra 2018 >KbIAAbIH XKa3 XkaHe Ky3 Me3riAsepiHae
Kacnuii TeHi3iHiH Ka3akCTaHAbIK, aKBaTOPUSICbIH KeLeHAI TEHI3AIK 3epTTey >KyMbICTapbl 6apbiCbiHa
SKMHAKTaAAbL. TpaA KeMeriMeH ayAaHFaH KOKCEpKE, akMapKa >KaHE KbIAbILIBGAABIK, CUSKTbI XKbIPTKbILL
6GaAbIKTapAbIH, COHbIMEH KaTap ThipaH, TOPTA, MOHKE, CUHIMAb CUSIKTbI (hUTOdarTapAblH KOPEKTeHyiH
3epTTey Cy KOMMaHbIH >aAMbl OHIMAIAINIH GakbiAayFa XXoHe Cy KOMMAaHbIH a3blKTbIAbIFbIH aHbIKTayFa
MYMKIHAIK 6epAi. 3epTTeAreH GaAbIKTapAblH acKasaH-illeK XKOAAAPbI XKETKIAIKTI MeALIepAe TOAFaH.
AckasaHbl 60C GaAbIKTap CUPEK Ke3AeCTi, BYA OAAPAbIH XKEMAEATEHAITH >XoHe KOPEKTi OeAceHAj
TYTbIHYbIHbIH KepceTkiwi. CoHaai-ak, GeHTOoMartapAblH Herisri paumoHbl — LIASHTOPI3AIAEPAEH,
MOAAIOCKAAQPAAH >KOHe KyPTTapAaH, aA >XbIPTKbIl paumoHbl — 6aAbIK, WwabakTapbiHaH TYpPaTbIHAbIFbI
aHbIKTaAAbl. ByA GaAblKTapAbIH KOPEKKE AEreH TaAFAMMa3AbIAbIFbIH )X8HE KOPEKTIK MAAQCTUKAABIAbIFbIH
KepceTeai. beHToC KopekTi GaAbIKTap TYpPAi XXemaepMmeH KopekTeHyre KabiAeTTi, ocbiAaniia oAap
Oip-0ipiHe KopeK YyLiH 6aceKeAecTik TyAblpMaiabl. ACKasaH-ileK XOAAAPbIHbIH TOAY MHAEKCIHIH eH
TOMEH MBHAEPI >KbIPTKbIW GaAbIKTApAA aHbIKTaAAbL. TaApayFa aAblHFAH GAAbIKTAPAbIH GaPAbIFbIHbIH,
aCKa3aHblHAAFbl KOPEK Keceri KOpbITbIAFAH KOpeK TypiHAe ke3aecTi. Epekiue eckepe KeTeTiH >KaiT,
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KY3 Me3riAiHAE ayAaHFaH 6aAbIKTapAblH acKOPbITY MylleAepiHAe Mai KabaTbiHbIH OGOAATbIHAbIFbI
aHbIKTaAAbl, 6YA BaAbIKTapAbIH KOHADBIABIFbIH KOHE XEMAIK KOpekTeHy 0ObekTiAepiHe TanLbIAbIKTbIH
6anKaAManTbIHAbIFbIHBIH ADAEAIL. JKyprisiAreH 3epTreyaepAin HoTMXKeAepi GoibiHwa Kacnmi TeHisiHiH
COATYCTIK-LUbIFbIC AaKBATOPMUSICbIHbIH, XXEMAIK OObEKTIAEPIHIH TYPAIK MayCbIMABIK, aAyaHTYPAIAIri
aHbIKTAAABI.

Tyiin ce3aep: Kacnmii TeHi3si, KopekTeHy, dopameHudepasap, KypTTap, LWasHTapi3AiAep,
MOAAIOCKaAaPp.
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UccaepoBaHME MUTaAHUSI HEKOTOPBIX MPOMbICAOBbBIX BUAOB Pbi0
C Ka3axcTaHcKoM Yactu Kacnmiickoro mops

AHHoOTaumns. Heo6X0AMMOCTb M3YYEHUS MUTAHUS M MULLEBbLIX B3aMMOOTHOLLEHMI pblb B CeBepHOM
Kacnmu Bbi3BaHa TeM, 4YTO AaHHas 4aCTb BOAOEMA SIBASIETCS MECTOM HaryAa MHOIMX BMAOB Pbi0.
Marepuaa no nuTaHMio 6bIA OTOBPaH B XOAE KOMMAEKCHBIX MOPCKMX MCCAEAOBAHMIA B Ka3axCTAHCKOM
akBaTopum Kacnminckoro Mops B AeTHUM 1 oceHHmi neproAa 2018 roaa. [NpoBeaeHHOe nccaepAOBaHMEe
NMUTaHMS TakMX XMULIHbIX Pbl0, KaK CYAaK, XXEPEX M YEXOHb, a Takxke pbib-prTodaros — Aell, BOOAA,
Kapacb, CMHIUAb, MOAYYEHHBIX M3 TPAAOBbIX YAOBOB, MO3BOAMAO MPOCAEAMTb (DOPMMPOBaHME 0OLLEN
NMPOAYKTMBHOCTM BOAOEMa M OMPEAEAMTb KOPMHOCTb BOAOemMa. MccaepoBaHHble pPbibbl MMEAM
AOCTAaTOYHO HArOAHEHHbIE TMUILENA >KEAYAOUHO-KMLUEYHbIE TPaKTbl. PbiObl C MyCTbIMM >KEAYAKaMM
BCTPEYAAMCb PEAKO, YTO CBUMAETEALCTBYET O XOPOLIe HAaKOPMAEHHOCTM M aKTMBHOM MOTPEeOAEHMM
nMwm. Tak e ObIAO YCTAaHOBAEHO, UYTO OCHOBY paUMOHa MUTaHWs pbl0 GeHTOMaroB COCTaBASIAM
pakoobpasHble, MOAAIOCKM W YEPBU, Y XMLLHbIX BUAOB — MOAOAb PblO. DTO FOBOPUT O MMILLEBOM
NAACTMYHOCTM M M36MpaTeAbHOCTH pblb. Tak ske 6EHTOCOSAHbBIE PblObl MOTYT MUTATLCS PA3HOOOPA3HbIM
KOPMOM, U He CO3AaBaTb TEM CaMbIM APYT APYFY KOHKYypeHUM IO B NMuTaHuu. CamMmble HU3KME MHAEKCbI
HaroAHeHMst XKKT ObIAM Y XULLHBIX BUAOB pbl6. OCHOBY MMLLIEBOrO KOMKA Y BCEX MPOAHAAM3MPOBAHHbBIX
pbIO COCTaBAsIAQ NMepeBapeHHas nuuia. Y pbid, BBIAOBAEHHbIX OCEHbIO, HAa OpraHax nuiieBapeHms GbiAn
>KMPOBbIE MPOCAOMKMN, CBUAETEALCTBYIOLLME O TOM, YTO pbiba HAKOPMAEHA M HE UCTIbITbIBAaAA AebuumTa
B KOPMOBbIX 00beKTax nuTaHus. 1o pesyAbtaTam AaHHbIX MICCAEAOBAHUM TaK YK€ YCTAHOBAEHO CE30HHOE

BMAOBOE pa3Hoobpasme KOPMOBbIX 0ObEKTOB B CEBEPO-BOCTOUHOM YacTu Kacnuitckoro mopsi.
KaoueBble caoBa: Kacnuiickoe mope, nutaHue, dopamuHudepbl, 4epBu, pakoobpasHbie,

MOAAIOCKWN.

Introduction

The Kazakhstan part of the northern Caspian Sea
is the most productive sea part and represents the
largest water body in the Republic of Kazakhstan,
with an area of 56.3 thousand square km [1, 2].
About 90 % of the total river flow enters the Northern
Caspian. Water with low-saline waters warms well
during the summer period and is the main water area
for the feeding of fry and advanced fry. Therefore,
research of the nutrition of some commercial fish
species represents overall interest.

According to G.K. Mutysheva [3, 4], the modern
high and stable level of the Caspian Sea contributes
to an increase in the biological productivity of the
sea, but the trophic resources in the Kazakhstan
Caspian Sea part are underutilized.

Many fish in natural water bodies have a
nutritional degree of similarity, which leads to

competition for food resources, especially in places
of feeding, so the study of fish nutrition gives patterns
knowledge that determines the level of metabolism
inherent in each individual species in natural habitats.
[5-7]. One of the important factors causing changes
in the qualitative composition of fish stocks in inland
waters, up to the replacement of some species by
others, is interspecific interrelations [8, 9]. External
factors replacing some fish species with others are
different [10]. Conducted ichthyological research
showed an uneven distribution of ichthyofauna in
the Kazakhstan part of the Caspian Sea waters in the
summer and autumn periods, and species diversity
is represented by 12 species of commercial fish,
the main of which are: bream, roach, crucian carp,
sabrefish, asp.

Roach distributed very widely. Within the
Caspian Sea forms several separate herds: the
Azerbaijani, Turkmen and, most numerous, the

79


file:///D:/%d0%a0%d0%90%d0%91%d0%9e%d0%a7%d0%98%d0%95%20%d0%a4%d0%90%d0%99%d0%9b%d0%ab/%d0%92%d0%95%d0%a1%d0%a2%d0%9d%d0%98%d0%9a%d0%98/%d0%92%d0%b5%d1%81%d1%82%d0%bd%d0%b8%d0%ba%20%d0%91%d0%b8%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d1%8f%204-2019/%d0%be%d1%82%d1%80%d0%b0%d0%be%d1%82%d0%b0%d0%bd%d0%be/ 

Some commercial fish species nutrition in the Kazakhstan part of the Caspian Sea

North Caspian. The distribution range of the
North Caspian roach covers the Northern Caspian,
for spawning it migrates to the Volga and Zhayik
delta watercourses. Leads to the near-bottom
lifestyle eat mainly mollusks of the slightly salted
complex. In the Northern Caspian, it occupies the
largest distribution area compared to other semi-
anadromous fish. The roach is found at depths of up
to 10-14 m, in waters of salinity up to 12 %o, but its
main concentrations are noted in areas with a depth
of up to 6-8 m salinity up to 6-7%o [11-13].

Bream is represented in the Caspian Sea by
the subspecies, the eastern bream Abramis brama
Orientalis_Berg. Inhabits the North Caspian, Volga,
Zhaiyk, Terek, Kure. In the Northern Caspian, there
are several local herds of bream: Volga, Zhaiyk,
Terek. The life cycle of the bream takes place in the
sea and in the Zhayik river delta, here is the feeding
of adult fish and its young. In the sea, bream prefer
smaller depths than the roach, its distribution area is
narrower: it is limited by isohaline 8 %o, although it
is also found at higher salinity. The greatest amount
of bream is usually fed at depths of up to 4 m and
in waters with a salinity of 4%o. It feeds mainly on
crustaceans, mollusks, and worms. At the end of
summer and autumn, bream migrate to shallow areas
of the sea and the lower part of Zhaiyk, where it
remains for the winter. An immature bream migrates
back to the North Caspian in spring. The duration
of the ripening period of bream varies from 3 to 6
years. In the bulk of the fish for the first time spawn
at 4 years old with a length of 24 — 30 cm.

The life span of bream in the eastern part of
the Northern Caspian reaches 13 years old, the
maximum dimensions and weight are 50 cm and 2.0
kg, respectively [14, 15].

Sabrefish. It has an elongated and flattened body.
The back is almost straight with a very weak bulge.
The color is typically pelagic: the back is dark, color
is greenish, the sides are covered with silvery scales.
The lateral line is trip-stitch, behind the pectoral fins
descends sharply to the ventral side, at the level of
the anal fin, sometimes branches out. Back fin is
short, pushed back; pectoral fins long. The mouth
is small, top. Pharyngeal teeth double row. Sabre-
fish forms residential and semi-passable forms. In
the North Caspian, it is found at a salinity of 3-4%e,
rarely at 9-10%o. Sabrefish is a freshwater fish by
origin. Males sabrefish on the Caspian ripen at the
age of 3-4 years, females in 4-5 years. On Zhayik,
spawning of the sabrefish begins in May and ends
in the first half of June at a water temperature of
12°C. Spawning portion. Embryogenesis lasts 3-4
days [16].
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Asp is widespread — the basins of the Northern,
Baltic, Mediterranean, Black, Azov, Caspian and
Aral Seas. In Kazakhstan, the natural fauna of the
subspecies is only in the Caspian waters [17]. This
species is confined mainly to the eastern part of the
North Caspian. Although the frequency of its occur-
rence on average in the North part of the sea is lower
than in many other species, its high consumer quali-
ties make it a valuable commercial object [18].

Pike perch — belongs to the Perciformes, the
family Perch (Percidae), the genus Perch (Sander).
The natural range includes the basins of the Baltic,
Black, Azov, Caspian, and Aral seas [19]. In Ka-
zakhstan, in its natural range, it lives in the Zhaiyk
River and its tributaries, rising above the city of
Orenburg, and in the Caspian Sea, in areas with sa-
linity up to 7-9 %o.

Golden mullet (Liza aurata). In the years 1930-
1934 the fry of three species of mullet Mugil cepha-
lus (Lebanon), Lisa aurata (Golden mullet) and Lisa
saliens (Gray mullet), imported from the Black Sea,
were released into the Caspian Sea. Naturalization,
i.e. the formation of self-reproducing populations,
acquired only golden mullet and gray mullet. Less
than 10 years after the introduction, commercial
herds formed, and large concentrations of mullets
were found off the coast in the southern part of the
Caspian Sea, and in warm time — off the coast of
the Middle and North Caspian. Golden mullet, com-
pared with Gray mullet, mastered more northern
areas [20]. golden mullet winters in the southern
part of the Southern Caspian, mainly off the coast
of Iran. In March, as the water warms up, feeding
migration begins along the shallow waters of the
eastern and western coasts of the sea to the Middle
Caspian, where the golden mullet appears in April.
Then it migrates north to the Mangyshlak peninsula
and the Chechen and Tyuleniy islands, where it ap-
pears at the end of May. In June-July, he meets at
Small Pearl island. During migration, the golden
mullet is kept by small sparse shoals in the near-
surface layers of water while actively feeding. In
September-October, advanced fry migrates to the
deep-water part of the Middle and South Caspian
(300-700 m), where they spawn. Juveniles do not
make extended migrations. Golden mullet research
catches are quite rare and in recent years are more
likely to be episodic. This is due to the limited num-
ber of stations (squares) in the most typical habitat
for mullets [20]. In the research catches of 2018, the
length of the golden mullet varied from 27.8 to 47.0
cm (average 39.9 cm), weight — from 270 to 1200 g
(average 776 g). In Kazakhstan, the annual catch of
the golden mullet does not exceed 435 tons [20]. A
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rather high reproduction potential of mullet in the
Caspian Sea, characterized by relatively early matu-
ration, high values of SMS, fatness, accumulation of
lipids, etc., ensures naturalization and their sustain-
able reproduction [21].

Crucian carp (Cyprinidae), the most common
species of the carp family. In West Kazakhstan wa-
ters, crucian carp is common in all floodplains and
lakes of the Zhayik, Emba and Kigach rivers. Cru-
cian carp to the coastal strip and river mouths. In
the current year, for the entire observation period,
the crucian carp was noted exclusively in the coastal
areas affected by the flow of the Kigach river [22].

Materials and Methods

In the summer period of 2018, from individual
located stations in the northeastern part of the Cas-
pian Sea, from the catch that was available in the
9 meter net, the material was selected for ichthyo-
trophologycal research. The digestive tract was se-
lected from: 12 specimens of bream; 13 samples of
roach; 5 samples of sabrefish; 5 specimens of pike
perch; 5 samples of crucian; 5 samples of asp. In the
autumn period, fish were also selected from samples
obtained by trawling. The digestive tract was sam-
pled from 17 samples of pike perch; 3 samples of
crucian and 5 —and samples of asp.

To research, the nutrition of fish, standard quan-
titative and weight were used methods [22, 23]. The
systematic identity of the organisms found in the

food was determined, after the organisms were cal-
culated, dehydrated on filter paper and weighed on
torsion weights. In the benthophagous fish research,
was noted a certain amount of soil. The relative im-
portance of food organisms individual groups in the
food spectrum was estimated by the frequency of
occurrence (in % of the feeding fish number in the
sample) and by the proportion of individual com-
ponents in the total content of the food lump (in%
mass). Calculated total indices of stomach filling
(SPE, °/ ) and the proportion of fish (%) with emp-
ty stomachs.

Results and Discussion

Roach nutrition (Rutilus rutilus). The fish tak-
en for research from summer samples was different
sizes, their length varied from 205 to 282 mm, and
the weight from 94 g to 247 g. Of the 13 gastrointes-
tinal tracts, two were empty, which shows the diffi-
culty of fish in food searches. All the sections of the
11 fish digestive tract contained the digested mass,
and (TIF) — the total index of filling their stomachs
was equal — 298.31°/ . Active feeding of a roach
can be identified by fragments of large shells of bi-
valve mollusks from the Cardiidae family, jaws and
bristles of worms from the Polychaeta class, bones
of small fish and digested tissue in the food lump.
Roach has 85% of the food lump amounted to Mol-
lusca (Bivalvia), 6.67% Vermes (Polychaeta) and
3.33% fish (Figure 1).

Figure 1 — Roach nutrition spectrum, in %
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In addition, unidentifiable organic residues
and grains of sand are noted in food clumps.
Zooplankton in food clumps of fish is not registered
(Figure 2).

Asp Nutrition (Aspius aspius). For the summer
research, five specimens of asp were selected from
299 to 440 mm long, weighing from 500 g to 650 g.

35,00%

33,33%

30,00%

25,00%

20,00%

16,66%

15,00%

10,00%

5,00%

0,00%

® Vermes o Mollusca

Their total digestive tract index was 236.46 °/_ . The
bulk of the food lump was: Mollusca, Ostracoda
and half-digested fragments of fish heads and spinal
bones. The digestive tract of one fish was empty. In
asp in the food lump, 41% fell on Mollusca (Bival-
via), 30% on Crustacea, 24% on fish and 5% on un-
specified tissue fragments (Figure 3).

16,66% 16,66% 16,66%
1
B Unspecified tissue fragments m Fish Sand

Figure 2 — % of the number of roach components

Figure 3 — Asp nutrition spectrum, %
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Among the animal components of the asp of the
asp, 2 taxa belonging to 2 classes of invertebrates
were observed: Crustacea (crustaceans), Bivalvia

40%

20%

Crustacea Mollusca

(bivalve mollusks) as well as fragments of juvenile
fish, and unidentifiable organic residues were noted
(Figure 4).

20%

20%

Fish Unspecified tissue

fragments

Figure 4 — % of the number of asp components

For autumn researches, 5 specimens of asp were
selected; their body lengths ranged from 322 mm to
500 mm, weight from 370 g to 1090 g. There was
a weak filling of the gastrointestinal tract, which

was associated with components of the food lump,
in which 20 % were residual fragments of Insecta,
and 80 % is not detectable, digested food, just one
stomach was empty (Figure 5).

Figure 5 — % indicator of the asp components number

Among the animal components of the asp;
1 taxon belonging to the class of invertebrates:
Insecta (insects) also unidentifiable organic residues

(Figure 6).

The values of the index of the gastrointesti-
nal tract filling in the asp from summer to au-
tumn ranged from 236.46 to 130.32 °/  (Fig-

ure 7).
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60%

50%

50% -

40% -

30% -

20% -

10% -

0% -

Insecta

50%

Unspecified tissue fragments

Figure 6 — % indicator of the number of components asp

Figure 7 — Indexes of gastrointestinal filling of asp by seasons, in %/

The average index of gastrointestinal filling in
the summer was 47.29 °/_ . in the fall — 32.06 /
(figure 8).

Crucian carp nutrition (Carassius carassius).
In 5 samples of crucian carps taken from summer
catches, the length ranged from 250 mm to 295
mm., weight from 275 g to 320 g. The total filling
index was 95.45°/__ .

Crustacea, Mollusca, macrophytes accounted
for the bulk of the food bolus. At the same time,
Crustacea was 55%, Mollusca (Bivalvia) — 20 %,
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macrophytes 12.50 % and unidentifiable organic
residues 12.50 % (Figure 9).

Among the animal components of the crucian
carp, 2 taxons belonging to Crustacea (crustaceans),
Bivalvia (bivalve mollusks), as well as fragments of
higher vegetation, undetectable organic residues and
grains of sand (Figure 10).

Crucian carps of the autumn catch were
presented in 3 specimens, ranging in length from
205 mm to 260 mm, weighing from 141 g to 320 g,
and the total filling index was 121.15 %o
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40 -

35 +

32,06

30 -
25 4
20 4
15 -+

10 -

Summer Autumn

Figure 8 — The average index of filling
the gastrointestinal tract in the asp by seasons, in %/

Figure 9 — The food spectrum
of crucian carp, %

20% 20%

® Crustacea  ® Mollusca

20% 20% 20%

20%

15%

10%

5%

0%
1

m Unspecified tissue fragments

Macrophytes Sand

Figure 10 — % of the number of crucian carp components

The bulk of the food pellet of the crucian carp
caught in the fall was digested food, in which
fragments of the Mollusca shells (Bivalvia) were
determined, which accounted for 43 % of the
food pellet. 28.5 % took up macrophytes as well
as unspecified fragments of digested tissue that
accounted for 28.5 % (Figure 11).

The value of the filling index indicates that
the fish are fed, which confirms the components
of the food lump consisting of mollusk residues,
vegetation, and soil (Figure 12).

The values of the index of filling the gastrointes-
tinal tract in a crucian carp from summer to autumn
ranged from 15.13 °/  to 84.75 °/ . The general
index of gastrointestinal filling in the summer was
95.45°/ ,in the fall - 121.15 °/__(Figure 13).

Bream nutrition (4bramis brama L.). In the
fish research from the summer catches, the length
of the body varied from 164 mm to 320 mm., And
the weight from 58 g to 280 g, while the total index
of the digestive tract was 391.36 /. The digestive
tract of one fish was empty, and the food lump mass
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of the remaining fish was digested food: Foramin-  47.44 % Crustacea, 0.27 % undigested digested tis-
ifera, Vermes, Mollusca, Crustacea were identified,  sue (Figure 14).

in 3 fish in the food lump were small to 0.4 mm, It can be noted that in all analyzed fish there was
Cardiidae was whole. In bream in the food lump no pronounced fat layer, which can be associated
5.31 % was composed of Foraminifera, 41.44 %  with indicators of the number of components in fish
Mollusca (Bivalvia), 5.31 % — Vermes (Polychaeta),  (Figure 15).

30%
25% 25% 25% 25%
25% - —
20% - —
15% - —
10% - —
5% - —
0% - T T
Mollusca Unspecified  Macrophytes Sand
tissue
fragments
Figure 11 — % of the number Figure 12 — Indexes of stomach filling
of crucian carp components of the crucian, °/

Figure 13 — General indexes of the filling
of the gastrointestinal tract in a crucian carp in seasonal, in %/
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Figure 14 — The nutrition spectrum of bream, in %

44,44%

11,11% 11,11% 11,11%

1

Foraminifera = Vermes H Crustacea ®Mollusca B Unspecified tissue fragments Sand

11,11% 11,11%

Figure 15 — % of the components number of bream

Pike perch nutrition (Sander lucioperca). Inthe 1138 g to 1190 g. The total filling index is 330.33°/__ .
summer catches were 5 samples of pike perch witha  The bulk of the food bolus was digested food, which
body length from 458 mm to 505 mm, weight from  was represented by fragments of Atherina (Table 1).
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Table 1 — Composition of food pike perch in the summer of 2018

Mass, g o
Components Cards, pieces B — % by the
g A -% by weight occurrence
Digested parts of atherina 330,33 100 5 100
Total weight of the food bolus 330,33 5

In 17 samples of pike perch presented for re-
search in the autumn, there was also a difference in
size. The measurements showed that the length of
the fish varied from 510 mm to 590 mm, and the
weight from 1141 g until 1670 g. Almost all the fish
were well fed, which shows the filling of the stom-
ach, both in the whole form and in the half-digested
and digested form, mainly the shad fry (Clupeidae).
Also, one fish in the stomach had a semi-digested

goby (Gobiidae) and in three fish, in addition to the
digested mass, there were also pharyngeal teeth of
crucian carp fish (Cyprinidae). The presence of obe-
sity and the presence of only one empty stomach
indicates the availability of food (Figure 16). The
overall filling index was 539.47°/ .

The values of the index of the stomach filling
in pike perch from summer to autumn ranged from
330.33 t0 539.47 °/_ (Figure 17).

Figure 16 — The nutrition spectrum
of pike perch in the fall of 2018, in %

Golden mullet nutrition (Liza aurata). From
the summer samples of golden mullet, 5 specimens
of the digestive tract of fish from 358 mm to 456 mm
in length, weighing from 270 g to 630 g, with 76.64
°/ ., — With a general filling index were analyzed.

The bulk of the food bolus was digested food, in
which 73.91 % was Foraminifera, 0.11 % Mollusca,
and 25.98 % Crustacea (Figure 18).

Low indexes of filling the digestive tract were
at golden mullet. The base of the food lump in
all researched fish was highly digested food with
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residual fragments of mollusks, -crustaceans,
vegetation and a large amount of foraminifera
(Figure 19).

Sabrefish nutrition (Pelecus cultratus). Analy-
sis of summer digestive tract samples 5 units of Sa-
brefish showed that body length ranged from 265 to
327 mm, weight from 118 g, to 217 g 158.56°/__
— the general index of filling.

The bulk of the food bolus was digested food,
which, by fragments of tissue, was determined as
fish fry (Table 2).
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Figure 17 — Indexes of stomach filling of perch in seasonal aspect, in %/

Figure 18 — The power spectrum of Golden mullet, in %
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30,00%
55 000 25,00% 25,00% 25,00% 25,00%

A °
20,00%
15,00%

10,00%

5.00%

0,00%
1

Foraminifera ®Crustacea ™ Mollusca = Sand

Figure 19 — The number of golden mullet food components, in %

Table 2 — The composition of food sabrefish in the summer of 2018

Components Mass, g . B -% by the
- Cards, pieces
g A -% by weight occurrence
Fry 158,56 100 5 100
Total weight of the food bolus 158,56 5
700
Jooo 66,06

60

30 47,29

40

32,61

31,71

30

22,94
20 19,09

15,32

Roach Asp Crucian carp Bream Golden mullet Pike perch Sabrefish

Figure 20 — Average filling indexes of the researched fish digestive tracts in the summer /
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Analysis of the researched fish nutrition shows
that the fish feeding depends on the composition
and amount of food in the places of their feeding
and migration, which is reflected in the average
indexes of the total filling index of their digestive
tract (Figure 20).

Based on the above, the feed base of the
Kazakh Caspian Sea part showed good quantitative
indicators in 2018 compared with the data for 2016
[25].

Analysis of the researched fish nutrition in the
summer — autumn period of 2018 shows:

Conclusion

1. Feeding of fish depends on the composition
and quantity of food in the feeding and migration
sites, which is reflected in the average indexes of the
total digestive tract filling index.

2. The digestive tracts of all examined fish
contained digested food, the number of empty
stomachs was single, indicating the density factor of
consumers and their victims.

3. According to the indicators of the average
index of the total digestive tract filling, the pike
perch was the most fed, the food ration basis
was fish of the family (Clupeidae), (Gobiidae),
(Cyprinidae).

4. The basis of sabrefish small nutrition
specimens also consisted of fish, the average index
of the fullness of the gastrointestinal tract was lower
than that of pike-perch.

5. Asp, bream, and roach also had good
performance; the basis of the diet was mollusks,
worms, and crustaceans.

6. Lower numbers of crucian carp were the
diet basis of which was made by ostracods, small
mollusks, macrophytes and the golden mullet whose
diet was formed by foraminifera and ostracods.

According to the results of these research, it can
be said that the species diversity of food objects
creates favorable conditions for the growth and
development of fish in the North-Eastern Caspian
Sea part.
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®AYHA U MAPASUTOAOTUYECKUM AHAAU3S
3APAXXEHHOCTU AUKUX MTUL],
MABAOAAPCKOIM OBAACTU TPEMATOAAMM
ABYX CEMEMCTB

AHHOTaums. M3yueHre nyTein TPaHCMMCCUMKM NMApPasUTOB Pa3AMYHBIX )KMBOTHbBIX B CBETE MPOUCXO-
ASILLIMX  3KOCUCTEMHbIX TpaHCOpMaLMii, OBGYCAOBAEHHbIX MPUPOAHBIMU hakTopamu (M3MeHeHue
KAMMaTa) M BAMSHMEM 4YEAOBEKA, SBASETCS aKkTyaAbHOM npobAemon. B cBsg3n C BbilleckaszaHHbIM
CTaHOBUTCS 3A00OAHEBHbIM M3yUeHue OCOOGEHHOCTEN CyLeCTBOBaHMS MapasvMToB M MapasmTapHbIX
CUCTEM B M3MEHSIIOLLMXCS YCAOBUSX CpeAbl. HacToslias cTaTbsl MOCBSLEHA aHAAM3y MHOMOAETHUX
AaHHBIX MO ABYM TakCOHaM MpeacTaBuTeAeit Kaacca Trematoda tmna Plathelminthes Ha TeppuTopun
MNMaBAroaapckor obaacTn KasaxcraHa.

LleAblo MCCAEAOBAHUS SBASETCS MApPasMTOAOTMYECKMIA aHAAM3 AAHHbBIX MO TPEMATOAAM CEMENCTB
Prosthogonimidae u Echinostomatidae, ycraHoBAaeHue 0COGEHHOCTEN 04YaroB pPacrpoCTpPaHeHMs
reAbMUHTOB.

BrepBble y BbillieyKa3aHHbIX CEMECTB NMPOaHAAM3UPOBaHbl MOKA3aTeAM SKCTEHCMBHOCTU MHBA3WM
NTUL, 06CAEAOBAHHbIX BUAOB, MOKa3aTeAM MHAEKCA OOMAMS, ONpPeAeAeHbl 0COOEHHOCTY BbllLeHa3BaHHbIX
nokasaTeAei OT TaKCOHOMMYECKOrO MecTa MTUL-X03sIeB Ha TEPPUTOPHM MCCAEAYEMOTO PervoHa.

M3yyeHure hayHbl M pacrnpoCcTpaHeHHOCTH NpeacTaBuTeAen cemencTs Prosthogonimidae m Echi-
nostomatidae kaacca Trematoda tuna Plathelminthes y amMKMx nTuL, NMo3BOASIET CYyAMTb O TOM, YTO
B [laBAOAQpCKOM 0OAACTM CYLLECTBYIOT AOCTATOYHO OOLUMPHbIE OYaru MPOCTOrOHMMO3a MTULL,
KOTOpPbIN B MOCAEAHUE FTOAbl MPETEPNEBAET U3MEHEHUS. IXMHOCTOMO3 AMKMX MTUL, PACMPOCTPAHEH Y
BOAOMAABaOWMX. AVKME NTULLbI 06eCreunBaloT NOAAEPIKAHUE 1 OYaroB TPEMaTOAO30B.

KAtoueBble cAOBa: reAbMUHTbI, TDEMATOAbI, AVKME NTULLbI, (hayHa, Mapa3UTOAOrMUYECKUIA aHaAUS.

'D.G. Maralbayeva, 'K.K. Akhmetov, 'R.M. Ualieva, '"M.K. Insebaeva

S. Toraigyrov Pavlodar state university,
Kazakhstan, Pavlodar, e-mail: ualieva_rimma@mail.ru

Fauna and parasitological analysis of infection of wild birds
of Pavlodar region with trematodes of two families

Abstract. The study of the ways of transmission of parasites of various animals in the light of the
ongoing ecosystem transformations caused by natural factors (climate change) and human influence is an
urgent problem. In connection with the above, it becomes topical to study the features of the existence
of parasites and parasitic systems in changing environmental conditions. This article is devoted to the
analysis of long-term data on two taxa of representatives of the class Trematoda of the type Plathelmin-
thes on the territory of Pavlodar region of Kazakhstan.

The aim of the research is parasitological analysis of data on trematodes of families Prosthogonimi-
dae and Echinostomatidae, identification of features of centers of distribution of helminths.

In the above families the indicators of the invasion intensity of birds of the examined species, the
abundance index indicators were analyzed for the first time, the features of the above mentioned indica-
tors from the taxonomic location of the host birds in the studied region were determined.

Studying of fauna and prevalence of representatives of families Prosthogonimidae and Echinostoma-
tidae of class Trematoda of type Plathelminthes at wild birds allows to judge that in the Pavlodar region
there are rather extensive foci of prostogonimosis of birds which in recent years undergoes changes.
Echinostomes of wild birds is widespread among waterfow! hunting commercial species of the region.
Wild birds provide maintenance of foci of trematodoses.

Key words: helminths, trematodes, wild birds, fauna, parasitological analysis.
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MaBAOAAP OOBIABICHIHBIH, XKabakbl KYCTapbIHbIH, TPEMATOATAPbIHbIH,
€Ki TYKbIMAQACKA XKaTaTblH KYPTTapMeH 3aKbIMAAHYbIHbIH,
Napa3uTOAOrMSIABIK, XiKTeyi XxoHe ¢payHacbl

AnpaTna. Taburn hakTopAapMeH (KAMMATTbIH e3repyi) >XeHe aAamHbiH 8cepiMeH GaiAaHbICTbI
6OAbIN XaTKaH 3KOCUCTEMAIK TpaHCOopMaUMsSAap asicbiHAQ BPTYPAI XKaHyapAapAblH NMapasuTTepiHiH
TPAHCMUCCUS >KOAAQPbIH 3epTTey e3ekTi npobaema 60Abin Tabbliraabl. YKoFapblaa arTbIAFAHAAPFA
6aiAaHbICTbl MapasuTTEP MEH MapasmTapAbIK, XXYMEAEPAIH OpTaHblH, ©3repeTiH >KaraanAapbiHAQ eMip
CYPY epeKLIeAiKTEpPiH 3epTTey KekenTecTi 60AbIn Tabblraabl. by mMakasa KasakcraHHbiH MaBaopap
00AbICbl ayMarblHAarbl Plathelminthes TunTi Trematoda kaacbl eKiAAepiHiH €Ki TakCOHbl GOMbIHLLA
KOMXKbIAABIK, MBAIMETTEPAI TaapayFa apHaAraH. 3epTTeyaiH MakcaTbl Prosthogonimidae >xeHe Echi-
nostomatidae TyKbIMAACTapbIHbIH TPEMATOATapb! GOVibIHILA AEPEKTEPAIH MAPA3UTOAOTUSIAbIK, TAAAQYbI
>KOHE FeAbMUHTTEPAIH TapaAy OlLAKTapbIHbIH, epeKILeAIKTePiH aHbIKTay GOAbIN TabblAaabl. XKorFapbiaa
aTaAFaH TyKbIMAACTapAQ aAFalll peT TEKCEPIATEH TYPAEPAETi KYCTapAbIH MHBA3MACIHbIH, 3KCTEHCUBTIAIK
KOPCETKILUTEPI, MOALBIAbIK, WHAEKCIHIH, KepCeTKiluTepi aHbIKTaAAbl, 3€pTTEAETIH alMaKTblH
ayMarblHAAFbl  Me-KyCTapAblH TaKCOHOMMSIAbIK, OPHbIHaH >KOFapblAd aTaAFaH KepcCeTKilUTepAiH
epekleAikTepi aHblkTaAAbl. XKabanbl kyctapapbid Plathelminthes tunTi Trematoda kaachl exkiaaepiHin
Prosthogonimidae >xeHe Echinostomatidae TykbIMAacTapbiHbiH (hayHaCbl MEH TapaAyblH 3epTTey
MaBAOAApP 06ABICBIHAQ KYCTap MPOCTOrOHMMO3bIHbIH, aTaPAbIKTal KEH OLIAK TapblHbIH COHF bl XbIAAAPDI
e3repicke YLIbIPANTbIH >Kal-KyiiHiH 6ap eKeHiH anTyFa MyMKIHAIK Oepeai. JKabaibl KyCTapAbiH
3XMHOCTOMO3bI BHIPAIH CyAa >KY3ETiH aHLWbIAbIK, KSCIMWIAIK TypAepiHAe TapaaraH. YKabaibl KycTap

TPEMATOAO03Aap OLIAKTapblH KOAAQYAbI KaMTaMachl3 eTeA|.
Ty#iH ce3aep: reAbMUHTTEP, TpeMaTosaAap, xkabarbl Kycrap, hayHa, napasmMToOAOTrMsIAbIK, 3epTTey.

BBenenue

Wzydyenne QayHbl, OHOIOTHH U IKOJIOTHU pa3-
JIMYHBIX TAKCOHOB T'€JIbMUHTOB SIBJISIETCSI aKTyallb-
HbIM HAalpaBJIEHUEM UCCleNoBaHui. B mocnen-
HEe BPEMsI 3TOMY BEKTOPY 300JOTUYECKON HayKu,
HMEIOLIEH MEJIHUKO-BETEPUHAPHYIO 3HAUYMMOCTh
HE3aCIy>KeHHO MaJ0 yAeNsSeTCs BHUMAaHUE CO CTO-
pPOHBI y4eHbIX. Tem Ooiee, 4TO MHOTHE PETHOHBI
HaIeil peciyOIMKN B TOM OTHOIICHHH HE 3aTPO-
HYTBI TOJOOHBIMH HCCJICIOBAaHUSIMHU. Pa3inuHbie
ACIEKThl TeJIbMUHTOJIOTMU B LEHTPAJIBHBIX, 3aMajl-
HBIX U CEBEPHBIX PETHOHAX PECITyOIUKH H3ydaInuCh
CIIOPaTUYECKU U B OCHOBHOM B 60-80-X romax mpo-
[IIJIOTO BEKa.

Hacrosimee ucciemoBanue MOCBSIIEHO H3yde-
HUIO (ayHBl W TAPa3UTOJIOTHUYCCKOUMY aHAIH3Y
JIBYX CEMEWUCTB TpeMaTo], HMMEIOIIMX IpaKTH4e-
CKO€ 3HauYCHHUE, MOCKOJIbKY, Ha Tepputopuu llas-
JIOJTAPCKON OOJIACTH OHU JIOCTATOYHO IIMPOKO pac-
MPOCTPaHEHBl y Pa3UYHBIX X035€B (IUKUX TITHIY).
[IpencraBuTeny 3TUX CEMENCTB I'eIbMUHTOB Tapa-
3UTUPYIOT U y JOMAIIHUX NTHUL, BBI3bIBAs Pa3iuy-
HBIC BHIBI TeTbMIHTO30B (TPEMAaTOI030B).

MarepuaJibl 4 METOABI UCCIETOBAHUS

®dayna Ttpemaroj cemeiictB Prosthogonimidae
(Nicoll, 1924) u Echinostomatidac nHamu ObuTH ycTa-

HOBJIEHBI IPH UCIOIB30BaHIH METO/IA TIOJTHOT'O T'eJlb-
MuHTONOTHIecKoro Bekpbitus no K. W. Ckpsouny
(1928). Bceero 3a Bech mepuoj UCCIEIOBAaHUN ObLIa
n3ydyeHa (ayHa Tpemarof, CeMECTB SK3EMILUIIPOB
BOJHO-00JIOTHBIX NTHII, OTHOCSIUXCSI K 14 Buagam
4 otpsinos: Podicipediformes — Oonbias moraHka,
nnu yomra Podiceps cristatus (n=5), Majas rmoraHka
P. ruficollis (n=2); Ciconiiformes — BbIlIb Botaurus
stellaris (n=1); Gruiformes — nvicyxa Fulica atra
(n=20); Anseriformes — kpsikBa Anas platyrhynchos
(n=26), 9upoK-CBUCTYHOK A. crecca (n=1), 9UpOK-
TpeckyHOK A. querquedula (n=16), cepas ytka A.
strepera (n=16), mmnoxsoctsb A. acuta (n=10), mm-
pokoHOcKa A. clypeata (n=8), KpacHOTOJIOBas dep-
HeTb Aythya ferina (n=22), xoxiartas 4epHeTh A.
fuligula (n=3), oraps Tadorna ferruginea (n=1).

[Itumer 1OOBIBAINCh OXOTHUKAMH B TEPHOJ C
2012 mo 2018 rr. B o3epax CeBepo-Boctoka Pe-
cnyonmuku B mpexaenax I[laBiomapckoit obmactu, a
uMeHHO B basuaynbckom, JKenesunckom, JleOs-
JKUHCKOM, Akcycckom, IlaBmomapckom pailioHax.
JloObIua NTHIl OCYIIECTBISIIACH €KETOTHO B IEPHO/T
C aBrycTa MO OKTSIO0pb. BujoBas npuHAIIEKHOCTH
OTHIL OIIpefesieHa JOKTOPOM OHMOJIOTHYECKHX HAayK
K. K. AxmertoBbIM. 1)1 onipeesieHus MapuT TpeMa-
TOJI MCTIOJB30BAIH OIPEICIUTENb MO pelaKIren
K. M. Pepkuxona [1].

Cratuctuyeckasi oOpabOTKa IMONYYEHHBIX Ma-
TEPUAJIOB OCYIICCTBIISUIACH B COOTBETCTBUHU C Pe-

97


mailto:ualieva_rimma@mail.ru

q)ayHa n HapaSI/ITOHOI‘I/I‘IQCKI/Iﬁ aHaJIn3 3apaKCHHOCTU JUKUX TITHULL HaBIIOI[apCKOﬁ obmacTu TpeMaTogaMu AByX ceMeHCcTB

koMeHaauusamu I'. @. Jlakuna [2]. 1o pe3ynpraTam
BCKPHITUH XO035€B PACCUNTHIBANIACH OJKCTEHCHB-
Hocth uHBa3uu (OU), uagexc obwmms (MO), nHTeH-
cuBHOCTh nHBa3uu (UN).

B xoxe noseBbIX MCCIIEIOBAaHUN U JUArHOCTU-
KM BUJIOB COOpaHHOTO MaTepuasa OblUIO onpesene-
HO npucyTcTBUe B (payHe Tpematon [laBnomapckoii
obnacTu IByX BHAOB ceMelicTBa Prosthogonimidae
— 310 Prosthogonimus cuneatus (Rudolphi, 1809) u
Schisthogonimus rarus (Braun, 1901).

[lo wroraMm [WarHOCTHKH  TaKCOHOMHYE-
CKOW TNPHHAIJICKHOCTH MpEACTaBUTENeld  ce-
merictBa Echinostomatidae Oputn  0OHapyKeHBI
Bunbl Hypoderaeum conoideum (Bloch, 1782),
Echinostoma  revolutum  (Froelich, 1802) wu
Echinoparyphium aconiatum (Dietz, 1909).

I'enbMUHTBI BBIIEHA3BAHHBIX CEMEUCTB Tpe-
MaToA, coOpaHHBIE B XOJ€ Mapa3sHTOIOTHYECKOTO
WCCIIEIOBAHUS MATOTCHHBI, TaK KaK BBI3BIBAIOT JIO-
CTaTOYHO PAaCHpPOCTPaHEHHbIE TPEMaTo03bl (Tpo-
CTOTOHMMO3bI, 9XWUHOCTOMATH/03bl) NTUL. MHOTHE
BH[IBI TUKWX M JIOMAIITHUX TITUIL SBIISFOTCS OKOHYA-
TENILHBIMU XO035I€BAMU TPEMATO/| BBIIICHA3BAHHBIX
ceMmeucTs [3-6].

CaMplMM TIATOTEHHBIMA H HamOoliee pac-
MIPOCTpaHEHHBIMU ABIsOTCA E. revolutum, H.
conoideum w  Echinoparyphium  recurvatum
(Linstow, 1873). Bo3Oymurenu JIOKaTuU3yIOTCS B
KHIIEYHUKE JOMAIIHUX YTOK M Tycel, TUKUX BOJIO-
IJIABAFOIINX U OOJOTHBIX NTHII, 3HAYUTEIHHO PEXKE
Y Kyp, HHIIOKOB M roiryoei [7, 8]. Jlaxke HeBBICOKHE
3HA4YEHUS] THTEHCHBHOCTH 3apa)KCHUS BOJIOTIIIABAIO-
[IUX TMTUL, OCOOCHHO MOJIOJHSKA, MPUBOIAT K UX
HCTOIICHUIO B THOenu [3-5].

Pe3yabTaThl Napa3suTOI0THYECKOT0 AaHAIU3A
JaHHBIX TpeMaToj ceMeiicTBa Prosthogonimidae
(Nicoll,1924)

Jnsi BBISABICHUS TIOKa3zaTelell 3apakeHHOCTU
X0351eB OBUIM TPOBEICHBI UCUUCICHUS TPEX OCHOB-
HBIX TOKa3areyell YUCICHHOCTH Mapa3snuToB, MHPO-
KO MIPUMEHSEMBIX B HACTOSILEE BPEMS B Mapa3uTO-
JIOTUU: DKCTEHCUBHOCTh WHBA3WH, WHTEHCHBHOCTH
WHBa3uX W uHAekc oownus [9]. B tabmuue 1 mpu-
BEJICHBI JaHHBIC TIAPA3UTOJIOTHUECKOTO aHaJIi3a 3a-
PaXXEHHOCTH TIO BUJ]AM XO35EB.

Bcero 65110 HccnenoBano 131 sx3eMImisp ITHil,
Y3 KOTOPBIX MHBAa3UPOBAHHBIMH TPEMATOJaMU CeE-
MmeticTBa Prosthogonimidae (Luhe, 1909) okxazamnvich
88 axzemmuspoB (67,2 %).

[Toka3zarenu mpoueHTa 3apa’k€HHOCTH MPOCTO-
TOHUMO30M MPEJCTABUTENEH Pa3IMYHBIX CEMEUCTB
IITUI] BBICTOCHBI ClieaytommM odpasom: y 60 % xy-
paBieobOpasHeix 60 % (ybIcyXxa), TyceoOpa3HbIx 74,5
% (KpsKBa, cepas yTKa, IIHUIOXBOCTh, ITMPOKOHO-
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CKa, YUPOK-TPECKYHOK, YUPOK-CBUCTYHOK, YEPHETh
XoXxJiaTasi, 4YepHeTb KPacHOTrOJOBasi, Orapb). DKc-
TEHCHBHOCTbh MHBA3UH IITUI O0CIICIOBAaHHBIX BUJOB
BapbupoBasia ot 7,7 no 100 % (tabmuua 1). WUn-
JIekc obunus mMaput cemeiictBa Prosthogonimidae
y TyceoOpa3HBIX OBII 3HAYNUTEIHHO BBIIIE, YEM Y
KypaBieoOpasHbix (Tabmmua 1). MakcuManbHBIH
WH/IEKC OOMIINS BBIABIICH Yy YMpKa-CBUCTYHKa (1), B
TO BpeMsl KaK MUHMMAJIbHBIN MHIEKC OOMINS OTMe-
yeH y KpskBbl (0,08). IHTeHCHBHOCTH MHBAa3UH XKY-
paBneoOpa3HbIX BapbupoBana ot 1 mo 1,17 3x3., y
ryceoopazusix — ot 0,85 10 1,5. V ancroodpa3HbIx
(BBITIIB) ¥ TIOraHKOOOpa3HBIX (TMOTAaHKH) MPOCTOTO-
HUMH[BI HE OOHAPYKEHBI.

B cpenHeMm Ha Kaxayro 3apakCHHYIO MTHUILY
npuxoaunocsk 1o 1.09 sk3, HO UHTEHCUBHOCTH MHBA-
31U ryceo0pasHbIX OblIa mpuMepHo 1,7 pasa Bhlle,
4yeM KypasyieoOpa3Hbix. Camast BBICOKast ”HTEHCHB-
HOCTh WHBA3WH 3aperuCTPUpPOBaHa y YHpKa-Tpe-
CKyHKa M Y IIMJIO0XBOCTU. CpenHsisi HHTEHCUBHOCTh
3apakeHUs TyceoOpasHBIX W JKypaBIeOOpa3HBIX
ObL1a HEeBBICOKA (1-2 MapuThl).

W3 obnapyxeHHbIX 96 MapuT 60,4 % omnpenene-
HEI KaK S. rarus u 38,5 % — P. cuneatus. 3apaxeHue
TpeMarojaMu BHJIIOB cemeiicTBa Prosthogonimidae
BBISIBJICHO Y UHPKa-TPECKYHKA, JILICYXH, CepPOH yTKH,
KpPacHOTOJIOBOW UEPHETH, KPSIKBBI, IIMIOXBOCTH
U 1WHUpOoKOHOCKU. CoueTaHue OIHOBPEMEHHOTO
3apa)KeHUsl TPEMATOAaMH 2-X BUIOB Pa3HbIX POLOB
P. cuneatus u S. rarus 3aperucTpupoBaHo He OBLIO.
OKCTEHCHBHOCTh HMHBa3WM MNTUL KaXIOro BHIA
OTIENbHBIMH BHJAMH TPEMaTo] HpEeACTaBjICHa B
tabmure 1.

S. rarus obHapyxeH y 52 nreHuoB 11 BuIOB
nruil.  ['yceoOpa3Hele W KypaBlieoOpasHbBIE
3apayKeHbl MapuTaMu S. rarus CUJbHEe, 4YeM
Maputamu P. cuneatus. OgHaKo, 10 ”HTEHCUBHOCTU
MHBa3UM MPEBbIILICHNE ObUIO HE3HAYUTEIbHBIM, HO
M0 3KCTEHCHBHOCTH 3apayKEHUsI U MHICKCY OOWIHs
MapuT S. rarus OHM PA3IMYAIUCh Ha TOPSAOK.
MaxkcumanbHas MHTEHCUBHOCTb 3apaKeHus
OTMe4eHa y KpaCHOTO0JIOBOH yepHeTH (Tabnmua 1).

P. cuneatus 3apeructpuposan y 36 nreHion 10
BUIOB. [10 AKCTEHCUBHOCTH 3apa)KeHUSI U UHJCKCY
oOmnust Maput P. cuneatus y KypaBieoOpa3HBIX U
ryceoOpa3HbIX pa3jinuus He BBIBIEHBL B cpennem
Ha KXY 3apaXCHHYIO NTHILY TPUXOIWIOCH TI0
1,03 3x3. CaMas BBICOKAasi HHTEHCUBHOCTh MHBA3UU
OTMEYEHO Y YHMPKa-TPECKyHKa W y IIMIOXBOCTU
(Tabmuma 1).

Hwxke mnpencraBineHsl oOmme CBeACHUS O
BCTpEYaeMOCTU NMpocToroHuMun B IlaBmomapckoit
obnactu. Mecta 100BIYH X035€B (03€pa) TpeMarTos
MpUBEACHBI Ha KapTe (PUCYHOK 1).
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CemeiicTBo Prosthogonimidae (Nicoll, 1924)
IMoacemeiictBo Prosthogoniminae (Luhe, 1909)
Pon Prosthogonimus (Luhe, 1899)
Prosthogonimus cuneatus (Rudolphi, 1809)
Xo3sun: aeicyxa (Fulica atra), xpsksa (Anas
platyrhynchos), d9upok-TpeckyHOK (Anas querq-
uedula), cepas ytka (Anas strepera), MHAIOXBOCTh
(Anas acuta), wmupoxoHocka (Anas clypeata),
KpacHOT0JI0Bast YepHeTh (Aythya ferina), oraps (Ta-

dorna ferruginea).
Jlokanu3zamus: @abpurieBa cymxa.
MecTto o0OHapy:xKeHHsI: 03epo 30BEpHOE,

o3epo Jlyxa, ozepo Koma (basnHaynsckuil paiioH,
ceno Kynppikons); ozepo Kakaif, ozepo Axxodn,
o3zepo Ilmenner, o3epo Koxka, o3epo Kepynen
(JIeOsoxeHckuit paiioH); o3epo JKerekmu, o03epo
Kyantobe (ropox IlaBmomap); ozepo JKammannsl,
o3epo Kayroms (OKenesunckuii paiion).

Poxa Schistogonimus (Luhe, 1909)

Schistogonimus rarus (Braun, 1901)

Xo3aun: aeicyxa (Fulica atra), xpsiksa (Anas
platyrhynchos), 4YupOK-TpecKyHOK (Anas querq-
uedula), aupoK-CBUCTYHOK (Anas crecca), cepas
yTKa (Anas strepera), mmnoxBocth (Anas acuta),
HMIMPOKOHOCKa (Anas clypeata), KpacHOTOJOBas
uepHeTh (Aythya ferina), xoxmaTas uepHeTh (Aythya

fuligula).
Jlokanmzamus: @abpurieBa cymka.
MecTo oOHapy:KeHHsi: 03epo 3aBajCKoe,

o3epo Jlyxa, ozepo Koma (basnaynsckuil paiioH,
ceno Kynpeikons); o3epo Kakaii, o3epo Axxodn,
ozepo Ilmenanl, ozepo Koxa, ozepo Kepyien
(JIeOsoxeHckuli  paiioH); o3zepo JKerekiu, o03epo
XKyanrobe (ropox IlaBmomap); ozepo JKammannel,
ozepo Kayroms (Kenesumnckuii paiioH), ceio
Ilorpannynuk (Akcycckuil paiion).

Kak Ob110 OTMEYEHO paHee, JOMAITHUE U JUKHE
NTHUIBl  ABISIOTCS OKOHYATENPHBIMUA XO35€BaMH,
MIPOMEXKYTOUHBIMU XO35I€BaMM SIBJISIFOTCSI IIPECHO-
BOJIHbIE MOJUTIOCKH, & JOMOJHUTEIHHBIMU X03sieBa-
MU B [IMKJIE Pa3BUTHS CIIy>KaT CTPEKO3bl. B meyenn
MOJUTIOCKA Mapa3uT pa3MHOKAETCs MapTEHOTeHETH-
YECKUM ITyTeM, TTOCIIEIOBATEIHHO MPOXOIS CTAHH
MUpPALUINS, CHOPOLUUCTHl M IEpKapUeB, KOTOpHIE
yepe3 45 nHel MOKUAAIT MOJUTIOCKAa. B manmbHei-
IIeM [epKapuu B BOJE MACCHUBHO (Yepe3 poT WA
aHyc) TOMaJaloT B MUIIEBAPUTENbHBIN TPAKT JINIH-
HOK CTPEKO03, MUTPHPYIOT B MX MBIIIIBI U PEeBpa-
maroTes B Metarepkapues [10, 11].

YTKH 3apaxaroTcs MPOCTOrOHMMO30M, 3arja-
ThIBasl IMYMHOK CTPEKO3 B BojoeMax. Mertanepka-
pHUH TIPOHUKAIOT Y B3POCIBIX NITHUI] B SHIEBOJ, a y
MOJIOABIX — B (habpunueBy CyMKy H 4epe3 1-2 He-
JIEJIU MIPEBPAILAIOTCS BO B3POCIBIX TeIbMUHTOB [11,

12]. 3aboneBanue UMeET 04aroBOE PacIpOCTpaHe-
HUE. 3apa)karoTCsl UM MITHIIBI PA3HOTO BO3pacTa MpH
MIPOTJIATHIBAHWN JIMYWHOK M OKPBUICHHBIX CTPEKO3
[13, 14].

B npuOpexHbIX, 3apOCIINX PACTCHUSMU y4acT-
Kax 03ep, 00JI0T, 3aTOHAX PEeK W MPYHOB JTNYHHKH
CTpEKO3 00UTarOT B 00JIbIIIOM KoJuuecTBe. [1o Beel
BHJIUMOCTH, JTUKUE TTHII SBISIOTCS OCHOBHBIM
HMCTOYHUKOM WHBA3WPOBaHUS BOJOEMOB. MeTamep-
KapuH Nepe3suMOBBIBAIOT B JMUMHKAX CTPEKO3, -
TENBHOE BPEMs COXPaHAS KH3HECIIOCOOHOCTh IMpH
HEOIaronpHUATHBIX YCIOBHAX BHEIIHEH cpenbl. Te-
IUTas1, BIAKHAS MOToJia CocOOCTBYET pacipocTpa-
HeHuro npoctoronumosa [10]. Tlo nuTepatypHbIM
JTAHHBIM MeTalepKapuy COXPaHIIOTCS B OpPraHu3Me
CTPEKO3 U IOCIIe NMPEBPALIEHNS INYMHOK BO B3pOC-
Joe Hacekomoe (MMmaro). B koHie mas — Hauaie
HIOHSI JIMYMHKU CTPEKO3 BBIXOIST W3 BOJBI, COOU-
pasicb y OeperoB BOAOEMOB, 3aTeM 3a0HpaloTCs Ha
CTBOJIBI PACTEHUH, MPHUKPEIUISIOTCS K TpaBe, KOY-
KaM, TJIe ¥ MPEeBPaIIaloTCd BO B3POCIBIX CTPEKO3.
[Itume! xe, B CBOIO O4epeib, CKIEBBIBAIOT CTPEKO3
Y UX JTUYWHOK, W JAIbHEHIIINN IIUKIT Pa3BUTHUS TIPO-
HUCXOJUT B OpraHm3Me NTuIls [12].

[To HammMM mpennonoXKeHUusIM, o4ar mpocToro-
HMMO3a HOCUT MECTHBIN XapakTep, TaK KaK MapUTHI
TpEeMaToJl Hai/leHbl y MOJIOJBIX NTHI-CETOJIETOK,
eme umeomux OadpuIreBy CYMKY, YV B3POCIBIX
IITUI], KaK H3BECTHO, OHA MCYE3aeT.

U3 2 BunmoB tpemaron cem. Prosthogonimidae,
BBIBIEHHBIX Ha o3epax Cesepo-Bocroka Pe-
CnyONWKW, 4dame TUarHOCTHPYETCS Y XO035eB
Schistogonimus rarus. Hanbosiee BRICOKHE TIOKa3a-
TENH 3apaKEHHOCTH OTMEUEHBI HAMU Y YHpPKa-Tpe-
CKYHKa, CEPOU YTKH, JIBICYX, KPSIKB, KPACHOT OJIOBOM
YEepHEeTH, NIMJI0OXBOCTH U IIHUPOKOHOCOK.

CornacHO nUTEpaTYpPHBIM JIAaHHBIM, ITOTAaHKU
Y BBIH TUTAIOTCS BOJHBIMH O€CITO3BOHOYHBIMH,
MOJIOJIbIO 3€MHOBOJHBIX W pbIO. [lockonbKy MeTa-
[epKapyuu TPOCTOTOHMMHUJ TOMANAI0T K HUM WC-
KITFOYUTENFHO C BOXHBIMH JIMYMHKAMH (CTPEKO3,
PYYEHHUKOB), a HE C UMaro, TO, BEPOSITHO, OOJIb-
IIMHCTBO WJIH BCE MEPEUNCIICHHBIC INYMHKHY eIIe He
MHBa3HOHHBI. MOXHO MPEINOI0XKUTH, YTO B CBS3H
C 3TUM TIOTaHKHU U BBIMTU UCIIOJHSIOT POJIh OKOHYA-
TEJIBHBIX X0351€B IPOCTOrOHUMUA peaxo [15, 16].

CornacHo MUTEpaTypHBIM JAHHBIM IO 3TOH MPO-
OnemMe MpOCTOrOHUMHUBI BCTpedaroTcst 0oJiee 4eM y
70 BunoB ntun [laneapktuku, oT AHrnuu, ['omnan-
nuu, Ykpaunsl, Monnasuu, Kasaxcrana, Poccuu 1o
Kuras [4, 17-19]. Ectb cBenenus 06 oOHapyxeHHN
MIPOCTOTOHUMUJ, HE TOJNBKO y KypaBIeoOpa3HBIX H
ryceoOpasHbIX, HO U y P>KaHKOOOPa3HbIX, JTHEBHBIX
XHIIHBIX COB, KYPUHBIX U BOPOOBUHBIX [20-24].
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q)ayHa n HapaSI/ITOHOI‘I/I‘IQCKI/Iﬁ aHaJIn3 3apaKCHHOCTU JUKUX TITHULL HaBIIOI[apCKOﬁ obmacTu TpeMaTogaMu AByX ceMeHCcTB

Hannsle o npocroroHuMugaM ntun Cesepo-
Boctoka Kazaxcrana wmerorcs Jdmib» B paboTax
K.K. AxmeroBa ¢ coaBTopamu [25-26].

VY GOJNBIIMHCTBA HCCIIEAOBAHHBIX YK3EMILISIPOB
nTUI ObUTH OOHApYKeHBI Schistogonimus rarus u
Prosthogonimus cuneatus. B renbMuHTONIOTHYE-
ckux cbopax 3a 2017-2018 rT. TeNBMHUHTH CeMel-
crBa Prosthogonimidae He oTmeuamuch, XOTS B
MOCJIETHUE TOJIBI JJOCTATOYHO BIAKHO W, TPAIUIIH-
OHHO, Temyoe JieTo. CTOUT OTMETUTh, YTO Bce 00-
Hapy>KeHHbIE TPEMaTo bl ObLIH HalAeHBI B (abpu-
LUEBBIX CyMKax HTHII, YTO TOBOPUT O TOM, YTO BCE
no0BITEIE X03s5ieBa OblTH cerojeTkamu. [lo Hamemy
MHEHHIO CETOJIETKH MTHI[ 3apa)KaroTcs Toeaas B
paHHEM IOBEHHJIHLHOM BO3pPAcTe Pa3iU4HbIE BHIBI
CTpPEKO3, B U300MIIMK BCTpeyaronecs B OHOLIEHO-
3ax mpecHoBOAHBIX 03ep CeBepo-BocTouHoit yactu
PecnyOnuku.

JlomariHvie ¥ JTUKUE MTHIBI TOJJBEPTHYTHI pa3-
JUYHBIM BUAAM TPOCTOrOHMMO3a, IIOTOMY Kak
3TOT THIT TPEMATOJI030B PACIPOCTPAHSETCS 4Yepe3
PasNUYHBIX BUAOB CTPEKO3, KOTOPHIC SIBISIOTCS
BTOPBIM IPOMEKYTOUHBIM X03MHOM. CTpeKo3bl
B CHWIy HOJBM)KHOCTH MOIYT II€PEHOCHUTH JIMYH-
HOYHBIX CTaJui Tpemarton Schistogonimus rarus u
Prosthogonimus cuneatus, ycTaHOBJIICHHBIE HaMU
B Ppa3IMYHBIX palOHAaX MCCIEOYEeMOH TEPPHUTO-
pHUH, Ha 3HAYUTEIBHBIC PACCTOSHUS, B TOM YHCIC
1 Ha KPYIHbIC NTHYbH XO3SMCTBA U JIMYHbIE IOA-
BOpBs kuteneil pernona. CTosb MIMPOKOE reorpa-
(udeckoe pacmpocTpaHeHHE TPEMAaTo]| ceMeicTBa
Prosthogonimidae nHa Teppuropuu IlaBnomapckoit
00JIaCTH MOXKET TOBOPHUTD O CYIIECTBOBAHUHU OYara
WM pa30pBaHHBIX 04aros, 110 KpaifHel Mepe, 10 Io-
CJICIHUX JIET UCCIEOBAHHUS.

Pe3yabTaThl Napa3suToOI0THYECKOI0 AHAJIU3A
JaHHBIX TpeMaTox cemeiictBa Echinostomatidae
(Dietz, 1909)

Jns BBIABICHUS TOKazaTeledl 3apakeHHOCTH
X035€B OBUTH MPOBEICH Mapa3UTONOTHUSCKIIA aHa-
JIU3 TeX K€ TPeX OCHOBHBIX IIOKa3aTelyeil mapasu-
TOB, 4TO U 110 cemelcTBY Echinostomatidae: nnTen-
CHUBHOCTh MHBA3WW W WHIEKC oOmims (Tabmuma 2)
[9].

N3 131 uccrnemoBaHHBIX MITUI] MHBa3UPOBAHHEI-
MU TpemMarofamu cemeiictBa Echinostomatidae (Di-
etz, 1909) okazanuce 68 ’x3emmuiapoB nrurl (51,9
%). OOHapyxeHbl oHU y 66 % ryceoOpa3HBIX MTHIT
7 BHIOB: YHPOK-TPECKYHOK, cepas yTKa, YepHETh
KpPacHOT0JIOBasi, YEPHETh XOXJIaTas, KPsKBa, IIH-
JIOXBOCTb, IIMPOKOHOCKA. DKCTEHCUBHOCTH WHBa-
3UHW NTUT] 00CIeJOBaHHBIX BUIOB BapbHPOBaia OT 6
10 73 % (Tabmuma 2). MakcuManbHBIN HHIEKC 00H-
J¥A BBISBJIEH y mmiaoxBoct (1,3), B To BpeMs Kak
MUHHMAIBHBIA UHJIEKC OOWIIMS OTMEYEH y YHpKa
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TpeckyHKa (0,06). IHTEeHCMBHOCTh MHBa3HH TyCEO-
Opa3zHbIX BapbupoBaina otT 1,74 mo 2,33 3x3. Y Xy-
paBiieoOpa3HbIX, aUCTOOOPA3HBIX U MMOTaHKOOOpas3-
HBIX 9XMHOCTOMATH]I HE OOHApYKEHO, TI0 3TOMY B
TaOJIMITy OHU HE BKIIOYCHEI.

B cpemHeM Ha KaXAyl0 3apaXCHHYIO NTHUILY
npuxoauinock mo 1,9 sk3. sxunocromarua. Camas
BBICOKAass WHTCHCHBHOCTh WHBA3WU 3apervCTPHUPO-
BaHa y MUPOKOHOCKH (2,33), a Takke y KPSKBHI (2)
u cepoit yTku (2). CpeHast ”HTEHCHBHOCTD 3apaxe-
HUS TyceoOpa3HbIX ObUTa HEeBbICOKA (1-3 MapuThI).

®dayna 9XHHOCTOMATH/I, oTpesieTIeHHas
Hamu B [laBmopmapckoii obnactu, mpencrasie-
Ha 3 Bumamu: Hypoderaeum conoideum (Bloch,
1782), Echinostoma revolutum (Froelich, 1802)
u Echinoparyphium aconiatum (Dietz, 1909). U3
obOHapyxeHHbIX 129 mapur 67 % ompeneneHbl Kak
H. conoideum, 21 % — E. revolutum un 12 % — E.
aconiatum. CodeTaHre OJHOBPEMEHHOTO 3apaxe-
HUSl TpeMarojamMH 2 BHIOB Pa3HBIX POAOB OBLIO
3apEeTUCTPUPOBAHO Y KPSKBBI, IHJIOXBOCTH, CEPOH
YTKH ¥ Y€PHETH KPACHOTOJIOBOH. DKCTEHCHBHOCTD
WHBa3WH MITUI] K&KAOTO BUJIA OTACIHHBIMHA BUAAMU
TpeMaro/ MmpeacTaBiieHa B Tabmuie 1.

H. conoideum obnapyxeny 51 ceronerku 7 Bu-
nmoB nitunl. [lokazatenu 3apakeHHOCTH ryceolpas-
HBIX MapuTaMu H. conoideum 6onpliie, 4eM 0CTab-
HBIMHU BHJAMH DXUHOCTOMATH/I.

1o 3KCTEeHCHBHOCTH 3apakeHUS U HHAEKCY 00H-
nst MapuT H. conoideum mokazaTeny pa3innyainch
Ha TIOPSJIOK, OJHAKO, 10 MHTEHCUBHOCTH WHBa3UH
MPEBBIIICHNE OBLIO He3HAYUTEIbHBIM. MaKcUMaib-
Has SKCTCHCHUBHOCTh WHBa3uu nocturaer 73 % y
KPSAKBBI, a HHJIEKC 00mmus 1,3 3K3. y MIUIOXBOCTH.
B cpeanem Ha KaxXIyIo 3apasKeHHYIO NITHILY PHXO-
Iuaock 1o 1,7 3k3. MakcrumanbHass HHTCHCHBHOCTD
3apaxxeHus: H. conoideum oTMeueHa y IIUPOKOHO-
cku (Tabnuma 2).

E. revolutum 3aperucrpupoBan y 17 ceromerox
5 BHJOB. DKCTEHCHBHOCTH 3apakeHUs Maputr F.
revolutum y TyceoOpa3HbIX BapeupyeT oT 12,5 1o
50 %. Ilo nHAeKCcy OOMHS pa3auuusl He3HAUUTEIb-
uele (ot 0,23 mo 0,9 5k3.). B cpemneM Ha KakIyro
3apa)keHHYIO NTHLy Npuxoauaock mo 1,6 sk3. Ca-
Masi BBICOKasi MHTEHCHBHOCTh WHBa3UHM OTMEUEHA Y
MIMPOKOHOCKH ¥ IIMIIOXBOCTH (Tabmwuima 2).

E. aconiatum obnapyxen y 10 ceronerok 7
BHJOB NTHUIl. B cpemHeM Ha KaXIyr0 3apaKeHHYIO
OTHLY Opuxoawnoch mo 1,5 3x3. MakcumanbHas
WHTHEHCHBHOCTh MHBA3WH (2) OTMEUEHA y IIHUPOKO-
HOCKH, KPSIKBBI 1 cepoit yTku. [lokazarenn namexkca
oOwnust ObUTM IPUMEPHO B J[Ba pa3a HHUXKeE 10 CPaB-
HEHUIO C OCTAJHHBIMHU JIByMs BHIAMH OOHapYKeH-
HBIX TPEMaToA. DKCTCHCUBHOCTh WHBA3HUH TOXKE OT-
JTUYaeTCs 3HAYUTENHHO (Tabnwmma 2).
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Hwxe npencraBnens! o0Iue cBeACHUS 0 BCTpe-
4aeMOCTH 3XMHOCTOMAaTuA Ha Tepputopuu Ilasmo-
JapCcKol 00J1aCTH U CIIHCOK 03€ep, I'ie ObUTH TOOBITHI
X035€Ba TPEMaTO/.

CemeiictBo Echinostomatidae (Dietz, 1909)

IMoacemeiicteo Echinostomatinae (Looss,
1899)

Pon Hypoderaeum (Dietz, 1909)

Hypoderaeum conoideum (Bloch, 1782)

Xo3aun: kpsikBa (Anas platyrhynchos), xoxna-
Tass dyepHeTh (Aythya fuligula), cepas ytka (Anas
strepera), mmpokoHocka (Anas clypeata), munox-
BOCTb (Anas acuta), kpacHoronoBas yepHeTh (Aythya
ferina), aUpOK-TPeCKYHOK (Anas querquedula).

Jlokanu3anus: KUIICYHUK.

MecTto oOHapy:keHusi: 03epo 30BEpHOE, O3€-
po Jlyxa, ozepo Kona (basiHaynsckmii paiioH, cejo
Kynneixons); ozepo Kakaii, o3epo Axxoia, 03epo
[Mmenmer, o3epo Koxa, ozepo Kepynen (Jlebsoxen-
CKHU paiion); o3epo XKetekmu, o3epo 03. Kyanrobe
(ropon IlaBnoxmap); o3epo Kanmangsl, ozepo Kay-
rons (Kenesmnckwii paiioH); ceno IlorpaHmdHnk
(Axcycckuii paiioH).

Pon Echinostoma (Rudolphi, 1809)

Echinostoma revolutum (Froelich, 1802)

X039MH: TIMIOXBOCTh (Anas acuta), KpskBa
(Anas platyrhynchos), xpacHOroyoBas YepHEThb
(Aythya ferina), cepas ytKa (Anas strepera), mmpo-
KOHOCKa (Anas clypeata).

Jlokanu3anus: KJI0aka, KUIICYHHK.

MecTo oOHapy:KeHHsI: 03¢p0O 30BEpHOE, 0O3¢-
po Jlyxa, o3epo Koma (basnaynsckuii paiioH, ceino
Kynapikoins); ozepo Axxoi, ozepo Ilmennsl, o3e-
po Koxa, o3epo Kepynen (JIeOspkeHCKHI paiioH);
o3epo XKerekmmu, ozepo JKyanrobe (ropon Ilas-
nmonap); ceno Kypkenu (basHaynbckuii paiioH);
o3epo Kammanasl, o3epo Kayrons (KemesmHckuit
pation).

Pon Echinoparyphium (Dietz, 1909)

Echinoparyphium aconiatum (Dietz, 1909)

Xo3suH: xoxiyatas yepHeTh (Aythya fuligula),
KpacHoroJoBas 4epHeTb (Aythya ferina), mmnox-
BOCTh (Anas acuta), xpsikBa (Anas platyrhynchos),
YUPOK-TPECKYHOK (Anas querquedula), cepas yTka
(Anas strepera).

Jlokanu3anus :KUILICYHUK.

MecTto o0Hapy:keHusi: 03epo 30BEpHOE, O3€-
po Jlyxa, ozepo Komna (basHaynmsckuit paifoH, cemno
Kynneikois); o3epo Axxod, o3epo KepyneH, o3epo
Koxa (JIeOsprenckuii paiion); ceno Kypkenu (bas-
HayIbCKUH paiioH); o3epo Kammanzsl, ozepo Kay-
ronb (JKenesmHckuii paiion).
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Kak yxe OBUIO OTMEYEHO, IMKJI pPa3BUTUA
OXMHOCTOMATH]]  XapaKTepU3yeTCs  HaINYHEeM
omHoro ® Oosiee x03s¢B. JleMHUTUBHBIMHU
X03sIeBaMH SIBJISIFOTCSI JIOMAIIHUE M JUKHE TTHIIBI,
MPOMEXKYTOUYHBIMU  SIBJISIFOTCSL  [IPECHOBOJIHBIC
MOJUTIOCKH U3 ponioB Radix, Lymnaea, Physa, Pla-
norbis, Anisus, ¥ JIOIOJHUTCILHBIMH XO35€BaMH
B IHUKIE Pa3BUTHs CIYKaT 3TH JX€ MOJUIKOCKH,
JIATYIITKA, HEKOTOPBIC BHUIBI PHIO W HAcEKOMEIE [7,
27]. Tak Kak »U3HEHHBIH LHKI JAUArHOCTHUPOBAH-
HBIX HAMH TPEMaTo] CBSA3aH C IIUPOKUM KPYTOM
MPOMEXXYTOUHBIX X035€B, TO JaHHBIE IO BUIOBOMY
Pa3HO00pa3ui0 U MHTCHCUBHOCTU 3apPaXKCHUS HXH-
HOCTOMATHIAMH SBJISIOTCS SKOJIOTUISCKUMHU TTOKa-
3aTeIISIMHA YUaCTHUS PA3IMIHBIX BOJHBIX OPTaHH3MOB
B MUIIEBOM PAlOHE OKOJIOBOJIHBIX MTHIL [3].

3apakeHHbIE MapUTaMH SXUHOCTOMATH/T ITHIIBI
BBIZICIIAIOT SiIa TpeMaToa ¢ (QeKaTUSIMU, U3 KOTO-
POTO0 BBIXOIUT MUparuanii. i3BecTHO, 4TO MUpaIu-
nui B siiue co3peBaet 3a 8-15 cyrok. Cnenyromas
cTamus — IepKapusi TOKUAAIOT TEIO MPOMEKYTOU-
HOTO X03a1Ha yepe3 40 qHel mociue ero 3apakeHusl.
Hepkapus B Teuenue 10-12 gacos 3apakaeT I0MOJI-
HUTEIBHBIX X035€B. MeTamnepKkapund pa3BUBIIHECS
B JOIMOJHUTEIFHOM XO3SMHE COXPAHSIOT KU3HE-
CIOCOOHOCTH B TeJIe JIOTIOJIHUTEIIEHOTO XO351HA B
TEUEHUE €T0 KU3HU U JaXKe B TCUCHUE HEKOTOPOTO
BPEMEHH Tociie THOenu ero. Merarepkapuu TpemMa-
tox pomoB Echinostoma n Hypoderacum B opranmus-
M€ TITHIl TOCTUTAIOT TIOJIOBOM 3PEIOCTH, COTJIACHO
uccienoBanuii Ha 12-16-i neHb [28].

BopormraBaromye NTHIIBI 3apa)karoTcs B TETIOE
BpeMs TOJla Ha BOJOEMax, 3arjaThIBasi JOIOJHU-
TEJIBHBIX XO35€B C WHBAa3WOHHBIMHU JIMYMHKAMHU
Bo3OyauTenell. JIMUMHKN SXUMHOCTOMATH, TIepe-
3UMOBABIIIME B TEJIC MPOMEKYTOUHBIX M JTOMOJHU-
TEJBHBIX XO035€B, COXPAHAIOT JKU3HECIIOCOOHOCTh U
BecHOU. B 3TOM ciydyae MOYKHO TOBOPHUTH O JIOCTa-
TOYHO paHHEM 3apaKCHUHM OKOHYATEIHHBIX X035€B
MapHuTaMH TeJIbMHUHTOB. TeM He MeHee, Takoi (akT
nMeeT MecTo ObITh. B amperne n Mae 3apakeHHOCTb
MOJUTIOCKOB HE3HAYUTENbHA, JIETOM WHBa3HUpPOBAH-
HOCTP WX TIOBBIIIIAETCS KaK B KOJIMYECTBEHHOM, TaK
¥ B BUJIOBOM OTHOIICHHSX [28, 29].

CaMbIMM  HEOJArOMOIYYHBIMH  OTHOCHTEIHLHO
WHBA3WU SBJSIOTCS CTOSYHE HETIYOOKHE BOIOEMBI
1 3a00JI0YeHHBIC YIaCTKH. MakCUMaIbHOE 3apake-
HUE YTOK U Tyced HaOJoJacTCs B JICTHE-OCCHHHMA
Mepuoa ToAa. 3UMOW TPOMCXOIUT HWMEET MECTO
MPOIIeCC JEBACTAIINN (CAaMOOTXOXKICHHE) TTOJIOBO3-
PEJIBIX Mapa3uToB (MapHT), TO3TOMY B 3TO BpEMS UX
B KHIIIEYHUKE NTHUI] HE BBISBIISIOT [7].
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Pucynoxk 1 — Kapra [TaBnogapckoit 061acT ¢ ykazaHHeM 03ep,
r/ie T0OBIBAKCH MTHIIBI, Y KOTOPBIX OBUIN HANJICHBI TPEMATOIbI

CoBepmiasi Ce30HHBIE MUTpAIMH, BOJOILIA-
BAaIOI[Ee TTHUIBI 3a KOPOTKHHA CPOK IpeoioseBa-
0T 6OJ'ILI_HI/IC pacCTosdAHUsA, B HECKOTOPBIX Cilydadx
MepeMeNIarTcs C OJHOTO KOHTHHEHTa Ha JPYyTOi,
nepecekast P STOM pas3iIyHbIe IaHAMa(QTHO-Te0-
rpaduuecKkiue W KimMmaTtuieckue 30HbI. brmaromaps
3TUM OCOOCHHOCTSIM BOJIOTLIABAIOIINE IITUIIHI UTPa-
0T B&KHYIO POJIb HE TOJIBKO B PeaTU3aIiH KU3HEH-
HBIX [IUKJIOB MTapa3uTOB, HO U B UX PACCEIEHUH, YTO
SBIISIETCS aKTyallbHOW TIPOOIEMON COBPEMEHHOM
napasuronoruu [30, 31].

BecHoit 1 0COOCHHO OCEHBIO Ha MCCIICTYyEeMOM
TEPPUTOPHH OCTAHABIUBAIOTCS OOJBIITNE CTal MPO-
JICTHBIX ITHUL, HO IO HAIEMy MHCHHIO, O4ar 3Xu-
HOCTOMAaTH/103a MOXET HOCUTh MECTHBIA XapakTep,
MOCKOJIbKY MapUTBl HAHAEHBI Y MOJIOIBIX MTHII-
ceronerok. [Ipu 3TOM O0TME4aeM, 4TO o4ar 3XHUHO-
cTomaruzo3a Ha Tepputopun IlaBnogapckoit o0na-
ctu Kazaxcrana n1ocTaTroqyHO MIMPOKUM, TOCKOJIBKY,
MapuThl Tpematoj cemeiictBa Echinostomatidae

OTIPEIICIICHBI OT NTHI] JOOBITEIX Ha TeorpauIecKu
OTJAJICHHBIX JAPYT OT JIpyra BojgoeMax. PaccrosiHue
MEXJIy 03epaMHu, TJIe y XO035eB ONpeAelIeHbl IXHHO-
ctomatuasl coctaisier 200-400 u Gonee kimIome-
TPOB. 3apakeHUE NTHI[ TPEMAaTOJaMU CeMeHCTBa
Echinostomatidae He cBA3aHO ¢ HaAXOXIECHUEM BO-
TIOEMOB B OTIPEICIICHHON TaHamadTHON 30HE pe-
THOHA MCCJICIOBaHMM., DXMHOCTOMATHIBI OTMEYe-
HbI HAMH y TITUI] JOOBITBIX BO BCEX JIAHAMAPTHBIX
3oHax [laBiomapckoii obiacTu (JIeCOCTENh, CTEIb,
cyxag crenb, Ka3zaxckuii MeIKOCOMOYHUK).

W3 3 BupoB tpemarox cem. Echinostomatidae,
ompeneneHApX Ha o3epax CeBepo-Bocrounoit 4ga-
ctu PecnyOnuku, Hamboyiee 4YacTo BCTpevaeTcs
Hypoderaeum conoideum. bonee BbIcOKHe mMoKa3a-
TEJIHM 3aPaKEHHOCTH OTMEYEHbI HAMH Y CEpOH YTKH,
KpPaCHOTOJIOBOHM YEPHETH, XOXJIATOW YEPHETH, KPSK-
BBI, IITMJIOXBOCTH Y IIAPOKOHOCKH.

OCHOBHOI PUYNHOM, 00YCITOBIMBAIOIIEH BBI-
COKYI0 3apaXCHHOCTh JIUKHX BOJOILIABAIOIIUX
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ntur 3xuHocroMatuiozoMm (DU 40,9%), sBnsetcs
o0MITHE TIPOMEKYTOTHBIX XO035€B — IPECHOBOIHBIX
MOJIIFOCKOB, 3aCEJISIONINX BOTOEMbI. JIMUMHKH 3TUX
TeJIbMUHTOB, TNEPE3UMOBBIBas B OpraHU3ME IPO-
MEXYTOUHBIX XO035I€B, OOCCIEUYHMBAIOT €KETOTHOE
3apakeHUE MTHUIl, OOUTAIONINX B BojoeMax. besyc-
JIOBHO, OOHApPY>KEHHBIE TEIbMUHTHI MPEICTABISIIOT
OTIPEIICIICHHYIO YTPO3y 3apaKeHHs KaK JUKOH, Tak
M TOMAIIIHEH BOAOILIABAIONICH HTHUIILI, OOUTAOIIECH
Ha OJTHUX W TeX K€ BojoeMax [32].

Takum oOpazom, m3ydeHne GayHbl U pacipo-
CTpaHEHHOCTH mpejcTaBuTeell cemeiicts Prostho-
gonimidae u Echinostomatidae xmacca Trematoda
tumna Plathelminthes y aukux mTHIT TTO3BOJISIET CY-
JuTh 0 ToM, uTo B [laBiogapckoii obmactu cyiie-
CTBYET JIOCTATOYHO OOIIUPHBIN MM pa3po3HEHHBIS
OYard MpOCTOTOHMMO3a IITHII. DXUHOCTOMO3 JUKUX
IITUI] PACTIPOCTPAHEH Y BOJOILIABAIOIINX OXOTHUYHE
MIPOMBICIIOBBIX BUJIOB peruoHa. J{nkue mTuilsl y4a-
CTBYIOT B TIOJIJICP’)KAHUH U 09aroB TPEMAaTOI030B.

3akiIouyeHne

VY OonbIIMHCTBA HCCIEIOBAHHBIX HK3EMILIS-
poB nTHL ObUIO OOHApyXEHO 1OBAa BHIA Iapas3u-
TOB: Schistogonimus rarus W Prosthogonimus
cuneatus. 3a 2017-2018 rr. renbMUHTBHI ceMeil-
ctBa Prosthogonimidae He BcTpewanmch, XOTA B
MOCIIEAHAE TOJBI JOCTATOYHO BIAXHO U, TPAIH-
LUOHHO, Teruioe jeTo. CTOUT OTMETHTh, YTO BCE
oOHapyXeHHble TpeMaTonbl ObUIM HaWIEeHB B
(haGpHUIHMEeBBIX CyMKax MTHI], YTO TOBOPUT O TOM,
YTO BCe AOOBITHIC X03sieBa OblIN cerosieTkaMu. 1o
HalleMy MHEHHIO CErojeTKH MTHIl 3apakaioTcs
noejas B paHHEM IOBEHUJIBHOM BO3pacTe pa3iny-
HBIE BUBI CTPEKO3, B N300MINH BCTPEUYAIOLINECS B

OmorieH03ax MPeCHOBOMHEBIX 03ep CeBepo-BocToka
Kazaxcrana.

JloManHvie U AWK¥e TMTUIBI TIOJBEPTHYTHI pa3-
JUYHBIM BHUAAM TIPOCTOTOHMMO3a, TIOCKOIBKY, 3TOT
THI TPEMATO/I030B PACIIPOCTPaHSIETCS Uepe3 BTOPO-
T'0 IPOMEXYTOYHOTO XO35HWHA, KOTOPBIMHU SIBIISIFOT-
sl pa3NTUYHbIe BUIBI CTPeK03. CTPEKO3BI B CHITy MO-
OMJIBHOCTH MOTYT IEPEHOCHTH JIMYMHOYHBIX CTaANH
TpemaTon Schistogonimus rarus u Prosthogonimus
cuneatus, yCTaHOBJICHHBIE HAMH B Pa3IMYHBIX paii-
OHax HMcCIeayeMOl TEpPUTOPUH, Ha 3HAYUTEIbHBIE
paccTosHUS, B TOM YWCJIe W Ha KPYMHBIE NTHYBH
X034MCTBa U JIMYHBIE MOJIBOPbS KUTEJIEH peruoHa.
Cronp mmpokoe reorpaduueckoe pacripocTpaHe-
HUe Tpemartonsl Ha Teppuropun Cesepo-BocTtoka
KazaxcraHa MOXET TOBOPHUTH O BO3MOXHOM IIPH-
CYyTCTBUM OYAaroB Pa3BUTHS TPEMAaTOJ CeMeiCTBa
Prosthogonimidae.

[IpucyTcTBHE NPOMEKYTOYHBIX M JIOIOJHH-
TENBHBIX X035ieB Tpemaro] cemelicTBa Echinosto-
matidae Ha TEpPPUTOPHH PErHOHa CHOCOOCTBYET
MOBCEMECTHOMY TPUCYTCTBHIO B (ayHe Tpemaro.
3TOrO TakCOHA. [IMKue NTUIbl, BBUAY JTAOUIBLHOCTH,
«00€ecIeYnBaroT» JIOCTaTOYHO BBICOKAN TPOIEHT
3apakeHHOCTHU XO035€B.

Kondaukr untepecon

Bce aBTOphI mpouynTaid U O3HAKOMIICHHI C CO-
JIep>KaHUEeM CTaThH M HE UMEIOT KOH(JINKTa WHTe-
pecoB.
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CIRCADIAN RHYTHMS OF THE CARDIOVASCULAR SYSTEM IN
PATIENTS WITH DIABETS MELLITUS TYPE 2 IN THE SPRING SEASON

Abstract. The study of the biorhythms of the structure allows for more accurate and friendly evalua-
tion of parameters and dynamics of the time organisms of biological systems. At the time, | was unable
to cope with the acute aspiration to study the reproductive system of the reproductive system, or when
the pathological disorders came out. In the described terms, biorhythms and time management system
are characterized by lability and plasticity of parameters.

At the present time, the simple biological process of the rhythmicity of the simple biomedical pro-
cess, but also the internal structure of the biorhythmic system, its normal size and degree, are initiated by
pathological narrowing of biorhythm. The greater the value of the structure is the presence of rhythms in
the adaptation process, as well as in the forming of physiological changes in differential stressful suppres-
sions, in the mornings, and in the saccharide diabetes. Based on the above, it seems relevant to study
the chronostructural reorganization of the electrocardiogram rhythms of the body with physiological and
pathological changes in groups of healthy people and in patients with type 2 diabetes mellitus in order
to assess the degree of influence of diseases on the cardiovascular system of the human body.

Key words: biorhythm, temporary organization, chronostructure, cardiovascular system, type 2 dia-
betes

H.T. A6aanxaHoBa, C. TyaeyxaHos, M.C. Kyabaesa, A. K.
l'ymaposa, [.A. Tycyn6ekoBa, H. AbaaixaHoBa, A. EcenbekoBa, A. blabipbic
Buoaorus >xxaHe 6MOT€XHO/\OFVIH MaceAeAepi FbIAbIMU 3€epTTeY MHCTUTYThI,
XpOHO6MO/\OrVIﬂ KoHe 3KOAOTIMAAbIK (bVI3VIOAOrl/I$I 3epTXaHachbl,
an-Mapabu atbiHAAFbI Kasak, YATTbIK, yHUBEPCUTETI,

KasakcraH, AAmarbl K., e-mail: nurzhanat75@mail.ru

XKbIAABIH, KOKTEMIi MayCbIMbIHAQ A€Hi cay )KoHe
aypy aAamaapAarbl 2 TUNTI KAHT AuaberTi kesiHaeri
KapAMOXXYHEHiH, LMPKAaAMAHADIK, GMObIPFaFbl

Anaatna. bya makanapa OMObIPFAKTapAblH KYPbIAbIMbIH 3€pTTey OGUMOAOTUSIABIK KYMEAepAiH
YaKbITla KYPbIAbIMbIHbIH, AMHAMMKACbl MEH KOpCEeTKIilUTEepiHiH HaKTbl >X8He LiblHaibl 6GararayFra
KO&MeKTeCeTiHAITI KapacTblpblAFaH. OCblFaH opai 3K30-, 3HAOTeHAIK (DakTopAapPMEH K0Ca MaTOAOTUSIAbIK,
6Y3bIAbICTapFa XKayarn peakumsCbl peTiHAE Tipi aF3aAapAbIH yYaKbITapaAblK, YbIMAACYbIH 3epTTey epekLe
©3iHAIK ©3€eKTIAIrNH kepceTeai. beArineHreH xaraanAapAa Tipi XKyMeAepAiH yakblTapaAblK, YbIMAACYbI
MeH BUObIPFaFbl XKaAMbl KOPCETKILLTEPiHiH, TYPaKCbI3AbIFbIMEH, MKEMAIAIFIMEH c1naTTaAaAbl.

Kasipri TaHAaa OMOAOTUSIABIK, MPOLECTEPAIH bIPFAKTbIAbIFbIH FaHa CUMaTTay >KeTKIAIKCi3 GOAbIM
TabblAaAbl, XKyiie peTiHAe BUObIPFaKTapAbIH iLWKi KYPbIAbIMbIH, OAAPAbIH KAAbINTbl ©3repriwTiriHiy
LIeriH, MaTOAOIMSIAbIK bIPFAKTbIH 6acTaAy LEKTeyAepiH Ae aHblKTayAbl KaXkeT eTeai. benimaeay
YPAICTEPIHAE, OPTYPAI CTPECC TyAbIPYLIbl SCEPAEPAEH, COHbIH ilIiHAE KaHT AmMalbeTiHAe
(PU3MOAOTUSABIK, ©3repiCTePAIH KAAbINTaCyblHAQ aF3a bIPFafFblHbiH, KYPbIAbIMbIHBIH YAKEH MaHi 6ap.
JKoFapblaa alTbIAFAHAQPABI €CKepe OTbIPbIM, aAaM aF3acblHbIH, >KYPek-KaH TamblpAap >KyieciHe
KaHT AMabeTi aypybiHbIH TUri3eTiH acepiH Gararay MakCaTbIMEH AEHI cay apaMAap TOObIHbIH, >kaHe
2-TUNTeri KaHT AMabeTiMeH aybipFaH HayKacTapAbiH (DM3MOAOTUSIABIK, KaHE MaTOAOTMSIAbIK ©3repicTepi
TYbIHAQFAHAQ aF3aHblH, SAEKTPOKAPAMOrPaMMAAbIK, bIPFaFbIHbIH XPOHOKYPbIABIMADIK, KOPCETKILLTEPiHIH,
KalTa KYPbIAYbIH aHbIKTayFa apHaAFaH 3epTTey >KYMbICbl ©3iHiH, 63€KTIAIMNH KepceTeAi.

Ty#in cesaep: GMObIPFaK, YakbITapaAbIK, YibIMAACYbI, XPOHOKYPbIABIMABIK, >KYPEK-KaH TambIpAap
>KyHeci, 2-tunteri KaHT Amaberi.
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LiMpkaAuHHbIE pUTMbI CEPAEYHO-COCYAUCTOM CUCTEMbI
Yy 3A0POBbIX U OOAbHBIX CaxapHbiM AMabeTom 2 TMNa
B BeCEHHMM Ce30H ropa

AHHoTaums. MccaepoBaHue CTPYKTYpbl GUOPUTMOB NMO3BOAMT BOAEE TOUHO 1 AOCTOBEPHO OLIEHWTH
napameTpbl U AMHAMUKY BPEMEHHOM opraHusauum Guoaormueckmx cuctem. [pu 3ToM HEOOGXOAMMO
MoYepkHYyTb 0COOYI0 aKTyaAbHOCTb M3y4YEeHUSI BPEMEHHOM OpraHuM3aumMu >KMBOW CUCTEMbl Mpu
peakumm Ha BO3AEMCTBUE, MAM KOTAQ B HElM MPOMCXOAST MAaTOAOrMUYeckMe HapylleHusl. B ykasaHHbIX
YCAOBUSIX BUOPUTMbI U BPEMEHHASI OPraHM3aLms CUCTEMbI B LIEAOM XapaKTepU3yIoTC AABUAbHOCTbIO U
NMAACTUUYHOCTbBIO CBOMX MapameTpoB.

B HacTosilee Bpemsi HEAOCTATOYHO TPOCTOrO MPM3HAHUS  PUTMUUYHOCTM  BGUOAOTMYECKOTrO
npotecca, HEO6XOAMMO €Lle M 3HATb BHYTPEHHIOIO CTPYKTYpYy OGMOpPMTMA Kak CMCTEMbl, rpaHuLbl ee
HOPMaAbHOM U3MEHUMBOCTM 1 Te MPEAEAbI, 32 KOTOPbIMM Y>Ke HAUMHAIOTCS MAaTOAOTMUYECKUE HapyLLIeHUS
6ropuTMa. boAbLLOE 3HaYeHMe CTPYKTYpa PUTMOB OpraHM3ma MMeeT B MPOLeccax aAanTauum, a TakxKe
B (DOPMMPOBAHUN (PUIMOAOTUUECKMX M3MEHEHWMUI MPU PA3AUUHBIX CTPECCOBbIX BO3AEMCTBUSX, MPU
3a60AEBaHMSIX, B TOM YMCAE U CaxapHOMAMabeTe. Ha0CcHOBaHMM BbILLIEU3AOXKEHHOr O HAM TPEACTABASETCS
aKTYaAbHbIM M3YyUYeHMe XPOHOCTPYKTYPHOM MepecTporkn pUTMOB IAEKTPOKAPAMOrPaMMbl OpraHM3mMa
npu (PU3MOAOTMUYECKMX M MATOAOTMUYECKMX M3MEHEHMSX B Fpymnmnax MpakTMYecku 3AO0POBbLIX AIOAEN
M y MauMeHToB C 3a60AeBaHMEM CaxapHblii AMabeT 2-ro TUMa C UEAbIO OLEHKWM CTerneHW BAUSHMS

3a60AEBaHMI Ha CEPAEYHO-COCYAUCTYIO CUCTEMY OpraHu3Ma YeAoBeka.
KatoueBble caoBa: GMOPUTM, BPEMEHHAsi OpraHu3auusi, XPOHOCTPYKTYpa, CEPAEUYHO-COCYAMCTast

cMcTema, caxapHblil AMabeT 2 Tuna.

Abbreviations

ECG - electrocardiogram, HRV — heart rate
variability, HR — heart rate, BP — blood pressure

Introduction

The analysis of the temporal organization of the
body’s function should, to a significant extent, be
based on the study of chronostructural parameters
of rhythms: period, amplitude, mezor, acrophase.
These parameters reflect the structural organization
of the biorhythm in time and space and in their total-
ity represent a certain system [1].

When studying biorhythms, preliminary
planning and organization of observations and
experiments are extremely important. It is believed
that in order to assert that there is a rhythm, the
researcher must have at least four measurement
points at different times in each of the successive
three periods. It is absolutely not enough to conduct
observations for only one day (to identify the daily
rhythm) and to extrapolate the results for subsequent
periods of time, since all the parameters of the
rhythm — phase, amplitude, mezor — vary from day
to day [2, 3].

F. Halberg suggested that when studying daily
rhythms, the experimental data be approximated
by the first member of this series — a harmonica
with a period of 24 hours. The approximation of
individual daily curves by harmonics is the first
step in constructing a model of bio-rhythms us-
ing the Kosinor method. When studying chrono-
biological information, many researchers reject
modeling and apply methods of direct analysis
of experimental data. Thus, according to the ma-
ny-day observations (physiological, biophysical
indicators were measured at the same time 8-10
times per day), the following values are calculat-
ed: the position and magnitude of the maximum
and minimum values of the indicator, the differ-
ence between the maximum and minimum values
of the indicator, the length of the ascending and
descending branches, the size of the wandering
zone acrophase. Great importance in assessing the
biorhythm is attached to the visual comparison of
chronograms [4].

In this method, an attempt was made to com-
bine a detailed study of chronograms with the merits
of approaches using modeling: generalization and
compact presentation of experimental data, the abil-
ity to predict in new conditions [5].

111



Circadian rhythms of the cardiovascular system in patients with diabets mellitus type 2 in the spring season

Seasonal and other adaptive types of rhythms
are also not a simple reaction to cyclical changes
in the habitat, but are characterized by a certain
endogeneity. Consideration of physiological
rhythms is necessary when drawing up a rational
mode of work and rest of a person, when choosing
the time of taking medicines, especially hormonal
drugs. Physiological rhythms have a certain
diagnostic value in the clinic, the physiology of
labor and sports medicine: in various diseases and
overwork they are disturbed [6,7].

Many human diseases are characterized by
unusual and complex dynamics. The analysis
of the mechanisms underlying such diseases is
inevitably associated with a theoretical analysis of
the observed dynamics. Methods for studying these
problems consist in the formulation of theoretical
and biological models of the disease. A far-reaching
goal of researchers is to help develop new diagnostic
and therapeutic strategies in treating people [8].

One of the informative methods that determine
the biorhythmic changes in the functional state of
the cardiovascular system is the method of daily
monitoring according to Holter. It allows you
to record the daily dynamics of the heart rate,
electrocardiogram indicators, which significantly
increases the detection of non-permanent temporal
changes. The circadian profile of the heart rhythm,
evaluating changes in the daily dynamics of the
pulse, was used in the studies of LM. [9].

Makarov to clarify its clinical significance
in the diagnosis of many dangerous diseases. She
calculated the circadian profile as the ratio of the
average heart rate during the waking period (from
07 to 22 hours) to the average heart rate during the
night sleep period (from 23 to 06 hours). According
to the calculations of the QI indicator, it is possible
to make separately the average day and night values
of the HR or RR intervals in healthy subjects and
patients aged 2 to 99 years, both according to the
results of the classical Holter monitoring and blood
pressure monitoring. The research results showed
high stability of QI in all groups of healthy subjects,
regardless of gender, age and type of equipment
used. The value of QI, based on its calculation based
on the results of 20 studies, combining the results of
daily monitoring in 7870 healthy subjects from 10
to 79 years old, practically does not differ from the
standard parameters (1.32 £+ 0.06) and averages 1.33
+0, 05 [10].

L.G. Shipova and co-workers conducted a sur-
vey of the circadian profile in children, which made
it possible to determine its normative values that do
not depend on age and gender [11].
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According to the study of the daily rhythm of
the heart in healthy individuals, it is also possible
to calculate the difference between the average
night and day RR intervals: Night / day difference
(Ndd), a parameter for the temporal analysis of
heart rate variability, which can be used to analyze
the circadian rhythm of heart rate. A significant
correlation of the Night / day difference is noted
with the night level of the heart rate (r = -0.61). At
the same time, no reliable interdependencies were
found between the parameters of heart rate and QI,
nor was the close dependence of this indicator on the
initial level of heart rate found [12].

High wvariability in age and physiological
fluctuations of the mean heart rate (sinus bradycardia
or tachycardia), even in healthy subjects, leads to
the absence of stable regulatory standards in the
assessment [13].

This method turned out to be informative for
children and for adults. Galeev et al. studied the
mean value of the N — N intervals (M) in children
6-16 years of age, which increased with age (p
<0.0001), varying in waves from year to year. They
suggested using the obtained values in practice as
normative [14].

The functional state of the cardiovascular
system varies significantly throughout the seasons.
The maximum heart rate (HR), blood pressure
(BP), myocardial contractile function (MFM) and
the minute volume of blood circulation in healthy
people are observed in the winter. The greatest
number of vascular accidents with coronary heart
disease falls in the autumn months [15, 16].

Analysis of the distribution of the incidence of
coronary artery disease with varying degrees of se-
verity of angina pectoris by seasons showed that in
the spring and winter periods there was an increase
in the number of patients with functional class II ste-
nocardia, and in the summer months their number
sharply decreases. Such variability in the course of
the disease is accompanied by seasonal changes in
the indicators of the functional state of the cardio-
vascular system. Seasonal study of daily periodicals
of heart rate as an integral indicator of the adap-
tive processes of the cardiovascular system and the
whole organism in patients with coronary artery di-
sease revealed the deterioration of temporary adap-
tation processes in transitional periods of the year:
violations of the daily pulse rhythm with the same
frequency were encountered in spring and autumn
and less often in summer and winter [17, 18].

The study of seasonal phenomena is of undoubt-
ed interest in terms of their participation in the gen-
eral complex of biological rhythms characteristic of
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living organisms. In addition, the study of seasonal
rhythms pursues independent goals, which are as-
sociated with the development of effective ways
of controlling biological processes occurring at the
level of organisms, etc. [19, 20].

A promising direction of the search is
the study of seasonal fluctuations of the
hypothalamic-pituitary-neurosecretory  system,
which plays an important role in mobilizing the
adaptive reactions of the body in response to an
abrupt change of environment. Seasonal rhythm
is characteristic of most physiological processes,
including the release of hormones by the adrenal
glands, depending on the season of the year
and the time of day. The daily fluctuations of
hormones themselves, their chronostructure, react
sensitively to stress [21].

However, it remains an open question about
the influence of the seasons of the year on the
chronostructural changes in the indices of the
cardiovascular system in patients with type 2
diabetes mellitus.

Materials and metods

2.1, 2.2, 2.3 Under supervision were people of
both sexes aged 40 to 62 years. A total of 11 people
were examined, 3 of them in the control group,
without diseases of the cardiovascular and endocrine
systems, and 8 people with type 2 diabetes, with
experience from 4 to 10 years. A total of 1056
measurements were taken.

Continuous daily electrocardiogram (ECG)
recording was performed on a SHILLER MT-200,
HOLTER-EKG V2.10 apparatus. A 3-channel
cardiograph was used, using bipolar lead systems
(one positive and one negative lead) for each
channel (lead V5, V2, V3). Channel 1 approximately
corresponds to the modified lead V5, channel 2
approximately corresponds to V2, and channel 3
corresponds to V3. In addition to the generally
accepted analysis of ST segment changes, the trend
of the latter was assessed during the day, at which
the angle of ST segment decline relative to the
isoline hourly was analyzed. ECG recording was
performed using a special portable recorder, which
the patient carries with him (at the waist).

Analysis of the daily ECG for the detection of
arrhythmias and heart rate variability (HRV) by
heart rate (HR) was performed using the SHILLER
MT-200 program. HRV scores were reviewed in
accordance with the standards of the European

Society of Cardiology and the North American
Electrophysiological Society.

The chronostructural parameters of the daily
dynamics of the heart rate were evaluated, as well
as the parameters of HRV by RR (MC), only time
intervals between normal QRS complexes (NN-
intervals) were used, registrations were divided
into five-minute intervals for the analysis of HRV.
Statistical indicators of heart rate variability, spectral
analysis, Kosinor analysis were used.

Results and discussion

The most important problem of modern
diabetology is the development of new, more
effective methods of preventing and treating type
2 diabetes, designed to reduce the growth rate of
the number of patients in the population, as well as
significantly reduce the risk of developing micro-
and macrovascular complications, polyneuropathy,
increase the life expectancy of patients and
minimize socio-economic losses. Based on data
from a retrospective analysis of many large-
scale, international studies in the field of diabetes,
it is stated the need for effective multifactorial
management of numerous disorders developing
in type 2 diabetes, which is associated with large
objective and subjective difficulties. New accents
and goals for the correction of metabolic and
vascular abnormalities are noted, an understanding
of the role of the pathogenetic factors of the
disease is reviewed, the priority of a multi-pronged
interventional approach is emphasized. Modern
tactics of managing patients with type 2 diabetes
should be based on a deep understanding of the
mechanisms of its development in order to correct
key pathogenetic defects, to achieve early, tough
and at the same time safe glycemic control, as well
as long-term correction of metabolic and vascular
abnormalities.

There is a presence of HES at night, morning
and daytime in the group of healthy subjects (Figure
1-A), regardless of gender. The HPS value, based
on our calculation based on the results of three
replications of studies combining the results of
daily monitoring in healthy subjects from 40 to 62
years old in spring, practically does not differ from
the previously determined standard parameters and
averages 1.5 + 0.3. In a study by J. Freitas et al. a
high reproducibility of the daily structure of the
heart rhythm is shown, even when changing periods
of sleep and wakefulness in shift workers [22, 23].
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B

Figure 1 — The daily dynamics of ventricular arrhythmia in a person’s heart is normal (A)
and in diabetes mellitus (B) in the spring period of the year

Estimated indicators of paired, group, life time,
bigeminia and trigeminia in healthy people in the
spring period of the year are not detected (Figure
1 A).

Analysis of ventricular arrhythmias in sick
people in the spring indicates the following, for
example, the HPS values are found in the morning
and noon time of the day, absent at night, the HES
parameters vary 10 to 300 = 2.4, much higher than
normal. The parameters paired, group, F Takhi,
bigeminy are found mainly in the morning, and
there are no indicators of trigeminia (Figure 1 V).
Comparative analysis of ventricular arrhythmias
in healthy and sick people with type 2 diabetes
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suggests a striking difference between them
(Figure 2 A, B).

We also established daily rhythms of ST and
heart rate trends in humans in normal conditions and
in diabetes mellitus in the spring period of the year.
ST trend indicators for the first channel during the
day are above zero, and for the second channel it is
equal to above zero, and the HR trend parameters
for 24 hours vary from 45 to 86 and with an increase
in the HR value in the morning, received and night
hours. And the same indicators of ST and heart rate
in sick people had the following values: Trend ST
of the first channel is mainly below zero, and in the
second channel it is mostly above zero.
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B

Figure 2 — The daily dynamics of ST and HR trends in the human heart is normal (A)
and in diabetes mellitus (B) in the spring period of the year

The parameters of the HR trend in patients
varied from 60 to 130, with peaks in the morning
and afternoon hours of the day (Figure 2 B). The
results obtained indicate a difference in ST and heart
rate indicators in sick people relative to the norm.

Figure 2 presents a comparative analysis of the
average daily and average margins of human heart
rate variability in normal conditions and in cases of
diabetes in the spring period of the year. The figures
show that the average daily SDNN (ms), SDANN
values in healthy people are lower, and the SDNN
idx (ms) and r MSSD (ms) values are higher than
in sick people. And the average indicators have
the following relationship between normal and

pathological. Thus, the SDNN (mc) indices are
equal to each other, the SDANN and SDNN idx
(msec) values are normally less than in pathology,
and r MSSD (ms), on the contrary, and the norm is
higher than in sick people.

And figures 3.4 show average daily heart rate
variability in healthy people and in patients with
type 2 diabetes. As can be seen from the figure, daily
indices of NN 50 in healthy people are higher than
in patients, and indicators of NN 100 and NN 200,
on the contrary, are normally less than in pathology.
A nightly indicators NN 50, NN 100 and NN 200
in healthy people is higher than in patients with
diabetes.
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Thus, we have identified distinctive signs in
the daily parameters of the cardiovascular system
in patients with type 2 diabetes, relative to the
norm.

Figures 5 and 6 show the indicators of the
autospectra of the daily dynamics of the heart rate

B

and the QRS complex in healthy and sick people
with type 2 diabetes in the spring period of the year.
From the figures it is clear that the daily rhythms
of the heart rate and the QRS complex consists of
ultradian rhythms, since the maximum values of the
autospectra fall at 14 hours. and 08 hours

Figure 3 — Average daily (A) and average (V) indicators
of heart rate variability in humans in normal and diabetes in the spring period of the year
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Figure 4 — Average daily indicators of human heart rate variability
in normal and diabetes in the spring period of the year

Figure 5 — Autospectrum of the daily dynamics of the heart rate in healthy and
sick people in the spring period of the year

Figure 6 — Autospectrum of daily dynamics of the QRS complex
in healthy and sick people in the spring period of the year
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The cosinor analysis allowed us to establish the
values of the chronostructural parameters of the
rhythms of the cardiovascular system of a person in
normal and pathological conditions.

Thus, the daily rhythms of cardiac systems at 24
hours are absent both in normal conditions and in
pathology. Mezor is normally equal to 56, and with
pathology 78, the amplitude is normal — 12 (07 +
17), with pathology — 111 (51 = 172), and acrophase
is normal — 05 hours. 10 min., And for pathology, 14
h. 10 min. [24].

Heart rate variability (HRV) data in normal and
pathological conditions showed that, according to
the results of daily monitoring, less than half of the
analyzed parameters of heart rate variability remain

stable. Of the 12 parameters analyzed, statistically
significant differences were identified by 9
parameters, and by the following indicators: SDNN
idx (ms), pNN 200%, the differences in statistical
changes are insignificant (Table 1)

The SDNN idx parameter (standard deviation of
NN intervals), reflecting the integral effects of the
sympathetic and parasympathetic divisions of the
ANS, also slightly decreased overall over the day
in case of pathology, while the reliability of changes
in its night and day indices was low, i.e. unreliable.
The parameter r MSSD (ims), is an indicator of the
activity of the parasympathetic link of the vegetative
regulation, decreases at night, especially in case of
pathology [25].

Table 1 — Heart rate variability in humans in normal and diabetes in the spring period of the year

Norm Diabetes
Parameters day night twelil(ziour day night tweﬁl(:i;ts"our
1 2 3 5 6 7

Witness NN, % 99,9+1,6 100,0+2,4 100,0+2,8 88,2+5,5 99,7+4,67 91,8+5,34
Medium NN,ms 1002+16,23 1120£19,34 1049+18,06 708+25,4 937+36,3 7844322
SDNN,ms 122+5,68 108+4,7 117+6,37 149+7.42 108+8,75 137+7,86
SDAN,ms 111£7,5 86+3,64 101+6,42 15449,5 90+10,4 132+12,3
SDNNidx ms 47+3,22 4445,56 46+4,45 45+6,78 45+5,67 45+4,89

rMSSD, ms 334+2,84 3243,02 33+6,5 29+4,5 1843,9 26+6,2
NN50 1279+543,2 719+78.,6 1998+463,7 12544359,6 320+45,8 1574+467
pNNS50,% 3,0+0,24 2,5+0,54 2,8+0,76 1,8+0,85 0,9+0,08 1,5+0,68
NN100 217+66,57 134+58,9 351£79,5 376+82.4 244465 400+34,3
pNN100,% 0,5+0,03 0,5+0,07 0,5+0,04 0,5+0,02 0,1£0,05 0,4+0,07
NN200 131+77,3 79+26,5 210+95,7 170+78,8 7£1,6 177+78.,6
pNN200,% 0,3+0,08 0,3+0,04 0,3+0,02 0,2+0,04 0,4+0,05 0,2+0,04

**p<0,01;—*p<0,05.

The sum of all adjacent NNC intervals with
oscillations over 50 ms (NN 50) and its share,
calculated from the total number of NN intervals,
decreased slightly during the day, and significantly
at night, and also for the whole day. The greatest
changes were found in pathology exchanged in
terms of HRV parameters: NN medium (ms), SDNN
(ms), SDANN (ms), NN 50, p NN 50%, NN 100,
NN 200. Reduction in r MSSD (ms), p NN 50 and
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NN 50, which are markers of the parasympathetic
nervous system, may indicate a suppression of its
activity and a sharp predominance of sympathetic
activity. The great significance of changes at night
in a number of indicators may indirectly indicate the
effect of pathology on night sleep. There is a linear
correlation between the increase in the incidence of
diabetes and the increase in CVD complications.
There is every reason to assume that in the next 20
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years the proportion of patients with type 2 diabetes
in the structure of cardiovascular complications will
increase [26].

Conclusion

Excessive increase in blood glucose level
after a meal, on the one hand, is the earliest and
most adequate diagnostic sign of type 2 diabetes,
on the other hand, has an unfavorable prognostic
value in terms of cardiovascular complications,
which confirms one of the latest studies in
this area — DECODE (Diabetic Epidemiology
Collaborative Analysis Of Diagnostic Criteria in
Europe) Effective management of type 2 diabetes

today can be thought of as a set of measures
aimed not only at compensating carbohydrate
metabolism, but also at eliminating other risk
factors for cardiovascular disease — hypertension
and dyslipidemia.

Thus, we have established daily rhythms of
indicators of the cardiovascular system of a person
in health and pathology in the spring period of the
year.
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